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PABOYAS [TPOI'PAMMA yuebHoro Kypca

Anrebpa

(HauMeHOBaHHE y4eOHOTO MpeaMeTa)
yrayOJIeHHbIN YPOBEHb

OCHOBHOE€ 00111ee 00pa3oBaHue

(ypoBeHb 00pa3zoBaHus)
3 roma

(BnucaTh CpOK peanu3aliim)

(cpok peanu3anuu IporpamMmbl)

Mamasuea M.C.

(®UO yuuTens, COCTaBUBIIETO Pab0OUyI0 MPOrpaMMy y4eOHOTO MpeaMeTa)

CBIKTBIBKAp



MECTO YYEBHOT'O KYPCA B YUEBHOM IIVIAHE

CornacHo yueOHOMY IU1aHy B 7—9 Kitaccax uzydaercst yaeOHbIN Kypce «Anre0pay», KOTOPBINA BKIIIOYAET
CJIeIyIOIe OCHOBHBIE pa3felbl cofepxanus: «HUucia u BBIYUCICHUN», «ANredpandeckiue BhIPAKECHU,
«YpaBHEHUS W HepaBeHCTBa», «DPyHkumm», «lIpencraBneHue NaHHBIX M ONUCATEIbHAS CTATHCTUKA»,
«BeposiTHOCTE», «DlieMeHThl KOMOMHAaTOpuKH», «BBegenue B Teoputo TpadoBy, «MHOKECTBA» H
«Jlorukay.

B y4yeOHOM muiaHe Ha u3yueHue anreOpbl B 7-9 kiaccax Ha yriayOiEHHOM ypOBHE OTBOJIUTCS 5
y4eOHBIX YaCOB B HEJIENIO B TEUCHUE KAXKI0TO roia 00y4eHus1, BCero 3a Tp roga ooydenus — 510 yueOHbIX
4acoB.

YUYEBHO-METOJAUYECKOE OBECIIEYEHHUE

Anrebpa. 7 xmacc: yueb. s 00IIeo0pa3oBaTC/IbHBIX OpraHM3aluii: yriayOJIeHHBIH YpOBCHb /
10.H.Makapsrues, H.I'.Muntok /.-M.IIpocsemienne,2019

Anrebpa. 8 xmacc: yueb. s 00IIe0o0pa3oBaTE/IbHBIX OpraHM3aluii: yrayOJIeHHBIH YpOBCHb /
10.H.Makapsrues, H.I'.Muntok /.-M.IIpocsemienne,2019

Aunrebpa. 9 kmacc: y4e6. ais o0ImeoOpa3oBaTeNbHBIX OpraHM3aIfii: YriayOJeHHBIH ypoBeHb [
10.H.Makapsrues, H.I'.Muntok /.-M.IIpocsemienne,2019

N.P.Beicoukuii / 1.B.flmenko. BepositHocTh U cTatuctuka. 7-9 kiaccel. ba3oBblit ypoBeHs. B nByx
yacTsax — Mocksa: [IpocBemenue, 2023.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPEJAMETA «MATEMATHUKA»
OcBoenne yueOHOTO mpeaMera «MaremaTuka» JTO0JDKHO 00eCTIeYrBaTh JOCTIKEHHE HA YPOBHE OCHOBHOTO
obmiero o0Opa3oBaHUs CHEIYIOMIMX JUYHOCTHBIX, METANpPEAMETHBIX M MpPEeIMETHBIX 00pa3oBaTelbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMuHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTPAMMBI yU4eOHOTO npenMeTa «MaTemMaTukay XapakTepU3yoTCs:
[TaTpuoTnueckoe BOCIHUTAHUE:
MPOSIBJICHUEM HHTepeca K MPOIIJIOMY M HaCTOSIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTHXKEHHUSIM POCCHUMCKUX MAaTEeMAaTUKOB U POCCUHCKOM MaTeMaTHUECKOM HIKOJIbI, K UCHOJIb30BAHUIO 3TUX
JTOCTIDKEHHH B PYrUX HayKaxX W MPUKIAIHBIX chepax.
I'parxjaHcKoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE!
TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TIpakIaHWHA M peaju3allid ero MpaB, MPEJACTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUI, MPOLEIYpP TPaKIAHCKOTO
oOmecTBa (BBIOOPBI, OMPOCHI M TIP.); TOTOBHOCTBIO K OOCYKIIEHHUIO ITHUYECKHX IMPOOJIeM, CBS3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUHN HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THYECKUX MPUHIIUTIOB
B JACATEIBHOCTH YUYEHOTO.
TpynoBoe BocniuTanue:
YCTaHOBKOW Ha aKTUBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3a/7ad MAaTeMaTHYeCKOW HaIpaBJICHHOCTH,
OCO3HaHMEM BaKHOCTU MAaTEMaTHMYECKOro OOpa30BaHUs Ha MPOTSHKEHMM BCEH KU3HU Ul YCIEIIHOM
MpoeCCHOHAIBHON ACSATEIPHOCTY W Pa3BUTHEM HEOOXOJMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYATbHOW TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX IJIAHOB C YYETOM JUYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEM.
DcTeTn4ecKoe BOCIUTAHUE:
CTIOCOOHOCTBIO K AMOIMOHAIEHOMY H ACTETHUYECKOMY BOCIPHATHIO MaTEMAaTHYECKHX OOBEKTOB, 3ajad,
peLIeHH, pacCyX/IeHUI; YMEHHIO BUJIETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.
LleHHOCTH HAYYHOTO TTO3HAHUS:
OpHEHTAIlell B JIEeATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX HpEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YeNIOBEKa, TPUPOABI W OOIIECTBa, TTOHUMAHUEM MaTeMaTHYeCKOH HAayKH Kak
cepbl 4ETOBEUECKON NEATETbHOCTH, ATANOB €€ pa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBUIM3ALNU;
OBJIQJICHUEM SI3BIKOM MAaTEeMAaTUKH W MaTeMaTHYeCKOW KyIbTYpOH KaK CpEJCTBOM IIO3HAHHS MUDA;
OBJIa/ICHUEM HABBIKAMHU UCCIIEI0BATEIbCKON AEATEIbHOCTH.
duznyeckoe BOCIUTaHNUE, GOPMUPOBAHUE KYIBTYPbI 3J0POBbS M SMOIIMOHATIBHOTO OJIarONOIydHns:
TOTOBHOCTBIO MPUMEHSTh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax CBOETrO 3/0POBbS, BEICHUS 370POBOTO
o0pa3a xHu3HH (310pOBOE NMUTaHKUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, peryisipHas puzndeckas
aKTUBHOCTH); C(POPMUPOBAHHOCTHIO HABBIKA PeIICKCHUHU, TPU3HAHUEM CBOETO MTpaBa Ha OIMHUOKY U TaKOTO JKe
IpaBa IPyroro 4eiaoBeKa.
DKOJIOTMYECKOE BOCIIUTAHUE:



OpUEHTAllell Ha NpPUMEHEHHE MaTeMaTH4YeCKHUX 3HaHWM A pelieHus 3agad B o0JacTh COXPaHHOCTHU
OKpY>Kalolllel cpe/ibl, MIAHUPOBAHUS TTOCTYIKOB U OLEHKH UX BO3MOXHBIX MMOCIEACTBUHN ISl OKPY>KaloIIen
CpelIbl; OCO3HAHHMEM TI00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHusl.
JIM4HOCTHBIE PE3yNbTaThl, OOCCIICUNBAIONIUE ATANTAMIO OOYYAIOMIETOCs K W3MEHSIOIIUMCS YCIOBUSIM
COIIMAJIbHOW U MPUPOHOM CPEbI:
TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEACIIEHHOCTH, MOBBIIIEHUI YPOBHSA CBOEH KOMIIETEHTHOCTH
yepes MPaKTUYECKYIO0 NEeATENbHOCTh, B TOM YHCJIE YMEHHE YYHUTHCS Y APYTuX JoJel, npuoOperath B
COBMECTHOM JICSITEIbHOCTH HOBBIE 3HAHUS, HABBIKK M KOMIIETCHIIUU U3 ONBITA IPYTUX;
HE00X0IMMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUU, POPMYIUPOBATH UJIEH, TOHATHS, TUIIOTE3bI 00 00BEKTaX
U SBICHUSX, B TOM 4YHCIIE paHEe HE W3BECTHBIX, OCO3HABaTh ACPUIIMTHI COOCTBEHHBIX 3HAHHHA U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIlMIO, BOCHPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI3OB,
TpeOyIoIIHii KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS, (HOPMYIUPOBATH U OLICHUBATh
PUCKU U TIOCIEICTBUSA, (POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
MerTanpeaMeTHbIe Pe3yJIbTaThl OCBOSHHS MTPOTrPAMMEI yueOHOTO mpeaMmeTa «MaTeMaTHKa» XapaKTePU3yIOTCS
OBJIAJICHUEM:
1) VYHuBepcalbHBIMH IT03HABATEIBHBIMU JCUCTBUSAMH, OOCCIICUMBAIOIIMME (OpPMUpPOBaHUE O0a30BBIX
KOTHUTHUBHBIX MPOLIECCOB 00Yy4arOIMUXCs (OCBOCHHUE METOAO0B MO3HAHMS OKPYXKAIOIIETO MUPA; IPUMEHEHHE
JIOTUYECKUX, UCCIICIOBATEILCKUX OIEpaIlHii, yMeHHUI paboTaTh ¢ HHPOpMAIUEH).
ba3zoBble mornueckue 1eMCTBUS:
. BBISIBJIATH M XapaKTEPU30BATh CYIIECCTBEHHBIE NPHU3HAKHM MATEMaTHYECKUX OOBEKTOB, IMOHSATHUH,
OTHONICHUN MEXIy MOHATHAMH; (OPMYIHPOBATH OINpPEAETICHHs MOHSATHI, YCTaHABIMBATh CYLIECTBEHHBIH
MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JJI1 00OOIICHUS U CPABHEHUSI, KPUTEPHUH MIPOBOJUMOTO aHAIH3A;

. BOCIPUHUMATH, ((OPMYIUPOBATH U TPEOOPA30BHIBATH CYKICHHS: YTBEPIUTEIIbHbIE U OTPULIATEIIbHEIE,
eMHUYHBIC, YACTHBIC U 00IIINE; YCIOBHBIE;

. BBISIBJISITH MaTeMaTHMUECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U MPOTUBOpEuHUs: B (hakTax, JaHHBIX,
Ha6J'IIO)IeHI/I${X " YTBCPIKACHUAX, MpCAjiaraTb KpUTCPUU IJIA BBIABICHHUA 3aKOHOM€pHOCTeI\/'I n HpOTHBOpC‘IHfI;
. JIeTIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIFOUEHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

. pa3dupath J10Ka3aTeabCTBAa MaTEMaTHUECKUX YTBEPKIEHUH (IIPsIMbIEe U OT MPOTHBHOTO), MIPOBOIUTH

CaMOCTOSITEJIPHO JI0KAa3aTeJIbCTBA MaTeMaTU4YeCKUX (PAKTOB, BbICTpauUBaTh ApPryMEHTAIUIO, MPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, IPUMEHATh METOJ] MaTeMaTHYeCKOW MHAYKIUH; OOOCHOBBIBAaTh COOCTBEHHbBIE
pacCyXIeHHUs,

. BBIOMpATh cr1oco0 perieHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPMAHTOB PELIEHHUs, BRIOUPATh
HauboJee MOAXOAAIIUN C yIETOM CaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBbie ncciie0BaTENbCKUE NEUCTBUS:

. MCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS; (POPMYIHMpPOBATH BOIIPOCHI,
¢bukcupyomue MpoTUBOpPEUUe, NpodIeMy, CaMOCTOATENBHO YCTAHABIMBAaTh MCKOMOE M JAaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHUE;

. MPOBOAWTH IO CaMOCTOSITENIPHO COCTAaBIEHHOMY IUJIaHY OKCIEPUMEHT, HCCIEA0BaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEN MaTEMaTHYECKOTO 00BEKTA, 3aBUCUMOCTEH 00OHEKTOB MEXIY COOOM;
. CaMoCTOSITeNNbHO  (hopMynHpoBaTh O000OINEHHsST ¥ BBIBOJBI MO pe3yidbTaTaM MPOBEIEHHOTO

HAOJIIOZICHUS, WCCIIEOBAHUS, OJKCIIEPHUMEHTA, OIICHWBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pE3yJIbTaToB,
BBIBOZOB 1 000OIIEHHIH;

. POTHO3UPOBATh BO3MOXHOE pa3BUTHE MpOIecca, a TAaKKe BBIIBUTATH TPEANIONIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSIX.

Pabota ¢ uadpopmanmeii:

. BBISBIISATH HEOCTaTOYHOCTh M M30BITOYHOCTh MH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX Ui PEeIICHUS
3a7a4u;

. BBIOMpPATh, AHAJTU3UPOBATh, CUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH HMH(POPMALUIO Pa3TUYHBIX
BUJIOB U (OPM IPEICTABICHHUS;

. BBIOMpaTh (OpMY IpeACTaBICHUs WHPOPMAIMH M HWIUTIOCTPHPOBATH pelIaeMble 3a/a4d CXEMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOWHAIMSIMU;



. OLICHUBATh HAAEKHOCTh MHGOPMALMU IO KPUTEPUSIM, MPEJIOKEHHBIM HIH CPOPMYTUPOBAHHBIM
CaMOCTOATEIBHO.

2) VHHBepCcaJbHbIMH KOMMYHHUKATHBHBIMH JICHCTBHSMH, OOCCIICUMBAOIIUME  CHOPMUPOBAHHOCTD
COIHAITbHBIX HABBIKOB 00YYAIOIIUXCS.

OOrieHue:

. BOCIIPHHHUMATH U (POPMYIHUPOBATH CYKICHHS B COOTBETCTBHH C YCIIOBUSAMHE U LEJIIMU OOIICHHUS; SICHO,
TOYHO, TPAMOTHO BBIPA@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
XOJy peIleHus 3a1a4i, KOMMEHTHPOBATh MOJYYCHHBIH PE3ysIbTaT;

. B X0Jic OOCYX/ICHHUS 337aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOi TeMbl, MPOOJIEMBbI, peliacMoin
3aJ1auu, BHICKA3bIBATh HCH, HAIIEJCHHbIE HA TIOUCK PEIIEHHUS; COMOCTABIIATh CBOM CYKICHHS C CYXKICHUSIMH
JPYrUX Y4YacTHUKOB [uajiora, OOHApY)XKWBaTh pa3jIMYMe W CXOJCTBO IO3UIIHMI; B KOPPEKTHOW (opme
(bopMyIHpPOBaTH Pa3HOTIACHS, CBOM BO3PAKEHUS;

. OpeJCTaBIsATh  PE3yabTaThl  PEIICHUS  3aJa4yd, OKCICPUMEHTa, HCCICIOBAHMS, MPOCKTA,
CaMOCTOSTEIILHO BBIOMPATh (POpMAaT BBICTYIUICHHS ¢ YUETOM 3a/1a4 MPE3CHTAIUH K OCOOCHHOCTEH ayMTOPHH.
CoTpyaHUYECTBO:

. MOHUMATh M HMCIIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBHIYAIbHONW PabOTHI MPU PEIICHUH
y4eOHBIX MATEMAaTHYECKUX 3a/1a4; IPUHUMATh [1€JIb COBMECTHOU JCITEIBHOCTH, INIAHKPOBATH OPTaHU3aI[UI0
COBMECTHOM pabOThI, paCpeIe/IATh BUIbI pabOT, JOrOBapUBATHCS, 00CYKAATh IIPOIIECC M PE3YIbTAT PadOTHI;
0000111aTh MHEHHUS HECKOJIBKUX JIIONIEM;

. y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (0OCYKIACHHUS, OOMEH MHEHHH, «MO3TOBBIC HITYPMBI» H
MHBIC); BBIMOJIHATH CBOIO YacTh paObOThl M KOOPIUHUPOBATH CBOU JICHCTBUS C APYIMMHU YJICHAMHU KOMAaH]IbI,
OIICHMBATh Ka4eCTBO pe3yjbTaTa W Ka4yeCTBO CBOEro BKJIaJa B OOIIMA pe3yibTaT IO KPUTEPHSIM,
cOpMyIHUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBHSL.

3) VYHuBeEpCAJIbHBIMU PETYISTUBHBIMU JIEUCTBUSIMHU, OOECIICUMBAIONIUMUA (POPMUPOBAHUE CMBICIOBBIX
YCTAaHOBOK M ’KM3HEHHBIX HABBIKOB JINUHOCTH.

Camoopranuzanus:

. BBISIBJISITH TMPOOJEMBI ISl PEUICHUS B KMU3HEHHBIX M Y4YEOHBIX CUTYalMsIX; OPUEHTUPOBATHCSA B
Pa3IMYHBIX MOAXOAaX MPUHATUS PEUICHUH (MHAUBUAYATIbHOE, TPYIINOBOE);

. CaMOCTOSITENIbHO COCTAaBJIATH IUIaH, AITOPUTM PEIICHUs 3a/1a4yil (UM €ro 4acTh), BBIOMPATh CIOCO0
pemieHusT ¢ y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEHW, apryMeHTHPOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HH(OpPMAIIHH.

CaMOKOHTpOJIb:

. BIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOIA TMpollecca U pe3ylbTaTa pelIeHUs
MaTeMaTU4eCKOU 3a/1aur, CAMOMOTHUBAIIUU U PEIICKCUH;

. MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IIPU PEIIEHUU 3a]1a4yd, BHOCUTh KOPPEKTUBHI B
NeSITETFHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX ONMTHOOK, BBISIBICHHBIX TPYAHOCTEH;

. OIICHUBATh COOTBETCTBUE pe3yibTaTa ACSITENLHOCTH MOCTABIEHHOW LIEIH U yCIOBHSIM, OOBSICHATH
MPUYUHBI JOCTWKCHUSI WU HEJIOCTHIKEHUS €M, HAaXOJWUTh OIMMOKY, JaBaTh OILIEHKY MPHOOpPETEHHOMY
OIIBITY.

OMOIIMOHAJILHBIN HHTEIIIEKT:

. BBIpaXXaTh SMOIMH MPHU MU3YUYEHUU MAaTeMaTHYeCKuX OOBEKTOB U (DaKTOB, JaBaTh SMOIIMOHATIHHYIO

OLIEHKY PEIICHHS 3a/IauH.
HNPEIMETHBIE PE3YJIbTATBI
7 kiaacce

Yucia v BbIYUCICHUSA

PanuonanbHbIe yncIa

- [TepexoauTh OT 0THOM (DOPMBI 3aITUCH YHCEIT K IPYTOH (MpeoOpa3oBbIBaTh NECATUUHYIO APOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO IECTUYHYIO APOOB).

- Hcnonb30BaTh TOHATHS MHOXKECTBA HATYPaJbHBIX YHCET, MHOXXECTBA LEJIBIX YHCET,
MHO’KECTBA PAllMOHAIBHBIX YHCEJI IIPU PEIICHUH 3aa4, MPOBEJACHUN PacCyKIEHUHN U 10Ka3aTeIbCTB.

- [Tonumathb 1 0OBSACHATH CMBICI MMO3ULIMOHHOM 3alIMCH HATYPaJIbHOTO YHCIIA.

- CpaBHUBaTh U YIOPSAJOYMBATH PALlMOHAIILHBIE YUCIIA.



— BeImonHATh, couyeTass YCTHbIE WM IMHCHMEHHBIE TPUEMBI, apUPMETHUYECKHE IEHCTBUS C
parMoOHATBHBIMKM YHCJIAMH, MCIIOJIB30BAaTh CBOMCTBA YHCEN W MpaBHWIA JICUCTBUH, MPUEMBI pallMOHATBHBIX
BBIYHCIICHHI.

— BBITIONHATE ACHCTBHS CO CTENEHSIMU C HATYPaTbHBIMU MTOKA3aTEIISIMH.

— HaxoauTh 3Ha4eHUS YUCIIOBBIX BBIPAXKCHHH, COACPKANUX PAMOHATLHBIC YUCIIA U CTETICHH C
HaTypaJbHBIM IMOKa3aTejIeM; MPUMEHITh Pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI BBIUYMCIICHUS; COCTABIIATh U
OIICHUBATh YHCIIOBBIC BBIPAKCHHS IMPH PEIICHUM NPAKTHUSCKUX 3alad M 33]a4 U3 JPYruX y4eOHBIX
MPEAMETOB.

- OKpyriaTh ynciaa C 3aJaHHOM TOYHOCTBIO, a TAKXKE MO CMBICIY NMPAKTHYECKOW CHTYaIlUU;
BBITIOJIHATH MPUKHUIKY M OIICHKY pe3yJIbTaTa BHIYUCICHUH, OIICHKY 3HAYCHHI YUCIIOBBIX BBIPAKCHH, B TOM
YHCIIe TIPU PEIICHUU MPAKTUYECKUX 3a/1a4.

- Pemarp TexcTOBBIC 3amauu apUPMETHUECKUM CIIOCOOOM; HCIIOJIb30BAaTh TAOIHIIBI, CXEMBI,
YEPTEKH, APYTHE CPEICTBA MPEACTABICHUS JAHHBIX TP PEIICHUH 3a]1ad.

- Pemate mpakTUKO-OPUEHTHUPOBAHHBIC 3aJlayd, CBS3aHHBIE C OTHOIIEHHWEM BEJIWYHH,
MIPOMOPIMOHAIEHOCTHIO BEJIMYUH, MPOIICHTAMHU; WHTEPIPETUPOBATH PE3YIbTAThl PEHICHHS 33134 C y4ETOM
OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OObEKTOB.

JeaumocThb

- Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUH 3aa4 MPU3HAKU JeIuMocT Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, npu3HaKU 1ETUMOCTH CYMMBI U TPOU3BEICHUS LENBIX YUCEIL.

- PacknagpiBaTh Ha MHOXKUTENN HATYpallbHbIE YUCIIA.

- CBoOOAHO OmMEpHpPOBaTh MOHATHUAMH: YETHOE YMCIO, HEYETHOE YHCJIO, B3aUMHO TIPOCTHIC
quca.

- Haxomute HamOONbIIMIA OOIMMIA JCTUTEIF W HaWMEHbIEe OO0IIee KpaTHOE YHCeT |
MCIIOJIb30BaTh UX MPH PEIICHUH 33]1a4, TPUMEHSTh alnroput™ EBkiuaa.

— OnepupoBatrh MOHATHEM OCTAaTKa 110 MOJTYJIIO, TPUMEHSTH CBONCTBA CPaBHEHUI IO MOYIIIO.

AuredpanyecKkune BbIPaKeHUS

BoipakeHus ¢ nepeMeHHbIMH

— Hcnonb30BaTh anreOpandecKyr0 TEPMUHOJOTHIO U CHMBOJIMKY, TIPUMEHATH €€ B TpoIecce
OCBOEHUS y4eOHOTO MaTepuaa.

- HaxoauTh 3HaueHns OYKBEHHBIX BBIPAXKEHUN NIPU 33JaHHBIX 3HAUCHUIX TIEPEMEHHBIX.

- Hcnonb30BaTh TMOHSATHE TOXKAECTBA, BBIMOJIHATH TOXKIECTBEHHbIE MPeoOpazoBaHUs
BBIPKCHUH, TOKA3bIBATh TOXK/IECTBA.

MHOro4/1eHbI

- BrimonHATe mpeoOpazoBaHusl IIENIOTO BBIPAKEHHUS B MHOTOWIEH MPUBEICHHUEM MOAOOHBIX
cllaraéMblX, paCKpbITUEM CKOOOK.

— BeImonHATe  elcTBUS  (CIIOKCHHWE, BBIYMTAHWE, YMHOXKEHHE) C OJHOWICHAMH U C
MHOTOYJICHAMH, MIPUMEHSITh (POPMYIIBI COKPAIEHHOTO YMHOXKEHHsI (KBaJpaT U KyO CyMMBI, KBaapar U KyO
Pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCJIC JIIS YITPOIICHHS BBIYMCIICHUH.

— OcCyIIecTBIATh pa3oKEHUE MHOTOUICHOB HA MHOYKUTEIH C IIOMOIIBIO BBIHECCHHS 32 CKOOKHU
00IIIeT0 MHOXKHTEIIS, TPYIIITUPOBKY CIIaraeMbIX, IPUMEHSS (POPMYITBI COKPAIEHHOTO YMHOXKCHHSL.

— [TpuMeHsITh TPeoOpa30BaHNss MHOTOWICHOB JUISI PEIICHUS PAa3IUYHBIX 33724 U3 MaTeMaTHKH,
CMEXKHBIX MIPEIMETOB, U3 PEATbHON MPAKTHKH.

— Hcnonb30BaTh CBOWMCTBa CTENEHEH ¢ HATypallbHBIMH IOKa3aTelsMu NJs mpeoOpa3oBaHUs
BBIPA)KCHU.

YpaBHeHHUs H CHCTEMbI YPABHEHUI

— Pemarp nuHeWHbIE ypaBHEHHUS C OJHON IMEPEMEHHOW, MPUMEHSS MpaBWiIa Tepexoja OT
MCXOJHOTO YPaBHEHUS K PaBHOCHIBLHOMY eMy. [IpoBepsITh, SIBIISETCS JIM YUCIIO KOPHEM ypaBHEHUS.

- [TogOupate mpUMepHl Map YuCeN, SBISIFONIUXCS PEIICHUEM JIMHEWHOTO YPaBHEHHS C JBYMsI
MIEPEMEHHBIMH.

- CTpouth B KOOPAMHATHOM MIOCKOCTHU TpaduK JMHEHHOTO YPAaBHEHHUS C IBYMS NTEPEMEHHBIMU;
MOJTB3YSCHh TpahKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHECHHS.

- Pemate cuctemMbl JBYX JMHEHHBIX YypaBHEHHMH C JBYMsI TEPEMEHHBIMH, B TOM 4YHCJE
rpaguIeCKy.



— CocTaBiATh U peniaTh JMHEMHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4y MOJIYYEHHBIA PE3yNbTar.

DOyHKIUUHA

Koopaunartsl u rpadpuxu

- N300paxaTh Ha KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAMHATAM,
JIy4H, OTPE3KU, UHTEPBAJIbl; 3alIMChIBaTh YUCIIOBbIE IPOMEXYTKH Ha alNreOpandeckoM s3bIKe.

— OTmeuaTs B KOOPAMHATHOM IJIOCKOCTH TOYKH 110 3a/laHHBIM KOOpMHATaM.

DOyHKIUHA

- CtpouTth rpadky TMHEHHBIX (DYHKITHI.

— OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI U3BECTHBIC 3aBUCUMOCTH MEX1Y BEITMUYMHAMH: CKOPOCTH,
BpEMS, paCCTOSIHUE; [IeHa, KOJUYECTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

- Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

- [Tonumars rpaduyeckuii crnocod mpencTaBieHHUs W aHanu3a WH(OpPMalWU; HU3BJICKaTh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPaQHUKOB PeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

- Hcnonp3oBaTh cBOMCTBAa (yHKUMU JUIsl aHAU3a rpa)uKoOB peabHBIX 3aBUCUMOCTEH (HyIH
(GYHKIIUHM, TPOMEKYTKH 3HAKOIMOCTOSHCTBA (DYHKIIMHU, TMPOMEXKYTKH BO3pacTaHUs M yObIBaHHS (DYHKIIHH,
HanOoJIbIIIee M HANMEHbIIIEE 3HAYCHUST (PYHKIINN).

— Hcnonp30Bath TpaduKy ISl HCCIIE0BAHUS MPOLIECCOB U 3aBUCUMOCTEH; TPH PEIICHUH 33124
U3 IPYTUX y4EOHBIX MPEIMETOB U PEAIbHOM JKU3HH.

BeposiTHOCTH M cTAaTHCTHKA

— YuraTh nHOOPMAIIHIO, IPEJICTABICHHYIO B TaOJIHIIAaX, HA AMAarpaMMax; IPeACTaBIATh JaHHbIC
B BU/JIE TaOJIHII, CTPOUTH CTOJIOMKOBBIE (CTOIOYATHIE) M KPYTOBBIE IMarpaMMBbI 10 MacCHBaM 3HAUYECHUH.

— OnuceiBaTh U HHTEPIPETUPOBATH PEAJIbHBIE YHCIIOBBIE IaHHBIE, IPECTABICHHbIE B TA0INIIAX,
Ha JuarpaMmax, rpadukax.

- Hcnonp3oBath i1 oONHMCaHUS JAHHBIX CTaTHCTUYECKHME XapaKTEPUCTUKU: CpelHee
apudmerrnyeckoe, MearaHa, HauOOJIbIlIEe U HAUMEHbIIIEe 3HAUEeHUs, pa3Max, KBapTHIIH.

- HMeTp mpencTaBlIeHHE O JIOTMUECKHUX YTBEP)KIEHUSAX M BBICKA3BIBAHHUAX, YMETb CTPOUTH
OTpHuLaHUs, HOPMYJIUPOBATh YCIIOBHBIE YTBEPKACHUS IIPU PEILICHUH 33/1a4, B TOM YHCIIE U3 IPYTUX yUEOHBIX
KypCcOB, UMETh INPEJCTABIECHHE O TEOPEMax-CBOMCTBAX WM TeopeMax-pU3HaKaX, O HEOOXOIAUMBIX H
JIOCTaTOYHBIX YCIOBHSIX, O METOJIE 10Ka3aTeIbCTBA OT IPOTUBHOTO.

- Nmets npencraBieHne o CiiydyalHOM M3MEHYMBOCTH Ha IPUMEPAX PE3YJIbTATOB U3MEPEHUM,
LIeH, (U3MYECKUX BEIMYUH, AHTPOIIOMETPUYECKUX IaHHBIX; WMETh NPEACTABIEHUE O CTATHUCTUYECKOU
YCTOMYUBOCTH.

- Hcnonp30BaTh 711 ONMMCAHUS aHHBIX YacTOThHl 3HAYEHWH, IPYNIMPOBATh JaHHBIE, CTPOUTH
TUCTOrPaMMBbl IPYIIUPOBAHHBIX JAHHBIX.

— Hcnonb3oBate rpadsl U1 pelieHus 3a1a4, UMEThb PEICTaBIeHUE O TEPMUHAX TEOPUH I'padoB:
BepIIKHA, pedpo, 1eTb, UK, YTk B Tpade, UMeTh npeacTaBieHue 06 06xoze rpada u 00 OpUeHTHPOBAHHBIX
rpadax.

8 kurace

Yucsa v BbIYUCICHUSA

HppanuoHajbHble YHCIA

— [ToHnmath ¥ UCHONB30BATh MPEACTABICHUS O PACIIUPEHUH YUCIOBBIX MHOKECTB.

— CB0OOOJHO OTNEpUpOBaTH MOHATHSAMHU: KBaJApaTHBIH KOPEHb, apU(pMETHUECKUNA KBaIpaTHBII
KOpEHb, UPPAIMOHAIIBHOE YK CII0; HAXOIUTh, OLIEHUBAThH KBAIpaTHbIE KOPHH, UCTIONIB3YS TPU HEOOXOTUMOCTH
KaJIbKYJISITOP; BBIMOJIHATh NPEeoOpa3oBaHUs BBIPAXKEHHM, COIEp)KALIUX KBaJApaTHbIE KOPHU, HCIONb3YS
CBOMCTBA KOpHEM.

- Hcnonp30BaTh HayalbHbIE NPEICTABICHHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CpaBHEHHUS, OKPYIJICHUS M BBIUMCIICHUI; U300pakaTh NEHCTBUTENbHBIE YMCIa TOYKAMU Ha KOOPIWHATHOU
IPSIMOM.



— Hcnonb30Bath 3amucu OONBIITNX M MaJIbIX YUCEI C TOMOIIBIO AECATUYHBIX IpOo0ei U cTerneHei
yucna 10; 3anuceiBaTh U OKPYIVIATH YUCJIOBBIE 3HAYEHHUS PEAIBHBIX BEJIIMYMH C HCIIOJIB30BAHUEM PA3HBIX
CUCTEM U3MEPEHHUM.

JeaumocThb

- CB00OHO OnIepUpOBaTh MOHATUEM OCTATKa 110 MOJAYIIIO; IPUMEHATh CBONCTBA CPABHEHUM 110
MOJ1YJI}0; HAXOJAUTh OCTaTKU CYMMBbI M IIPOU3BEICHMS 110 IaHHOMY MOJYJIIO.

Anredpanyeckne BbIPaKeHUs

JIpoOHO-palMOHAIbHBIE BHIPAKEHUS

— HaxomuTh 1omycTuMbie 3HAUSHUS TIEPEMEHHBIX B IPOOHO-PAITMOHATIBHBIX BBIPAKECHUSX.

- [TpuMeHsITh OCHOBHOE CBOMCTBO PAallMOHAIBHOM IPOOH.

- BoimonusaTe mpuBeneHue anreOpanueckux ApoOed K o0lieMy 3HAMEHATeNro, CIOKEHHE,
YMHOXEHUE, JICIICHNUE aIreOpandecKux Jpooeii.

— BBITIONHATE TOXKAECTBEHHBIE MPEOOPA30BAHMSI PAITIOHATILHBIX BBIPAKCHUH.

— [TpumensITh TpeoOpa3oBaHusl BRIPAKECHUN ISl PEIICHUS] PA3IUYHBIX 33]a4 U3 MAaTEMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEaJTbHON PAKTUKH.

Crenenu

- [IpuMeHsTh MOHATHE CTENEHH C LEJNbIM II0Ka3aTeleM, BbIIOJHATh IPeoOpa3oBaHus
BBIPAXKEHU, COAEPIKALUX CTEIIEHU C LIEJIBIM ITOKa3aTEJIEM.

HppanuonajibHble BbIpaKeHUs

— Haxomuth  pmomycTumble  3HA4YEHHUSI TEPEMEHHBIX B BBIPAXKCHHUSAX,  COJEPIKAIIUX
apudmeTnyecKkue KBaapaTHbIE KOPHHU.

— BrinmonusaTe mpeobpazoBaHusi UppalOHATIBHBIX BBIPAKEHUHN, UCTIOIB3YsI CBOWCTBA KOPHEH.

YpaBHeHUs] M HEPABEHCTBA

— Pemate kBagpaTHbIC ypaBHEHUS.

— Pemats 1poOGHO-palrioHaNbHbIE YPaBHEHUS.

— Pemiate nuHeliHbIE ypaBHEHU ¢ TApaMETPAMHU, HECTIOKHBIE CUCTEMbI IMHEWHBIX YPAaBHEHUN C
napaMeTpami.

- [IpoBoauTh MCClEOBaHUS YpaBHEHUI U CHUCTEM ypaBHEHUH, B TOM YHCII€ C MPUMEHEHUEM
rpaduyecKuX MpeacTaBlIeHuH (yCTaHABINBATh, IMEET JIU ypaBHEHUE WM CHCTEMa YPaBHEHU PEIICHUS, eCITH
HUMEET, TO CKOJIBKO, U TIP.).

- [lepexonuTh OT CI10BECHON (POPMYITHPOBKHU 33a4H K €€ airedpandeckoi MoJIeiH ¢ IOMOIIbIO
COCTABJICHMS YPABHEHUS WJIM CUCTEMBI YPABHEHH I, THTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4u
ITOJIyYEHHBIN pe3yJIbTar.

- [IpuMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OIICHKU; pElIaTh JIMHEWHbIE
HEPAaBEHCTBA C OJJTHOM MEpPEMEHHON U UX CUCTEMBI; 1aBaTh IpaQUUeCcKyI0 WIUTFOCTPALIMIO0 MHOKECTBA PELLIEHUN
HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

— [ToHnMaTh ¥ UCHONB30BaTh (PYHKIIMOHAIBHBIE TIOHATUS M S3BIK (TEPMHHBI, CHUMBOJINYECKUE
0003HaYEHHUS ); ONIPEICTATh 3HaUeHHNE (DYHKITUU 110 3HAYSCHUIO apTyMEHTA; OTPEAesATh CBOWCTBA (PYHKIIHH IO
e€ rpaduky.

k

- Crpourts rpaduku dymkmuit y = x4,y = X3,y = \/;, y = X,y = | X| onuceBaTh CBOMCTBA
qrcnoBoi GyHKIMU 10 e€ TpaduKy.

BeposiTHOCTB M cTATHCTHKA

- OnepupoBaTb NOHSTUSAMH MHOYKECTBA, IIOJMHO)KECTBA; BBINOJHATH ONEpPAlUM  HaJ
MHOXECTBaMHU: OOBEJIMHEHHE, IEepPEeCceYeHre; IEePEeUUCIATh JIIEMEHTHl MHOXECTB C HCIOJIb30BAHUEM
OpPraHU30BaHHOTO Nepedopa 1 KOMOMHATOPHOTO MTPABUIIA YMHOXKEHHUS.

- HaxonuTe BepOSTHOCTH CIy4alHBIX COOBITUH B CIy4YalHBIX OIBITaX, 3HAas BEPOSTHOCTU
3JIEMEHTAPHBIX COOBITUH, B TOM YHUCIIE B OIBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, UMETh
MOHSATHE O CITyYailHOM BBIOOpE.



- OnucelBaTh JaHHBIE C MOMOILBIO CPEIHUX 3HAUEHUHW M MEp pacceMBaHMs (qucnepcus u
CTaHJApPTHOE OTKJIOHEHHUE). YMEThb CTPOUTb W HUHTEPIPETUPOBATH AMArPAMMBI PACCEUBAHUS, WMETh
IIPEJCTAaBICHUE O CBA3U MEKY HaOII01aeMbIMU BETMYUHAMM.

- NwmeTs npeacTaBiaeHue o AepeBe, 0 BEPIIMHAX U pEOpax JepeBa, UCIIOIb30BaHUM AEPEBbEB IIPU
pELIEHNN 3a]1a4 B TEOPUU BEPOSITHOCTEH, B IPYrMX y4E€OHBIX MaTeMAaTHYECKUX KypcaxX W 3ajad U3 JApYyrux
y4eOHBIX IIPEMETOB.

- OmnepupoBaTh MOHATHEM COOBITHUS KaK MHOXKECTBA SJIEMEHTApHBIX COOBITHH CllydyailHOTO
OTIBITA, BBHIOJHSATH ONEPALMU HAJ COOBITUAMH, UCIOIB30BATh NMpPU PEHICHWH 3a/ad JuarpaMMmbl Diiepa,
YHCIIOBYIO MPSAMYIO, IPUMEHSTH (HOPMYITy CIIOKEHUS BEPOSITHOCTEH.

- Ilons30BaTbcst NPaBUIOM  YMHOXKEHUS  BEPOATHOCTEH, HCIIOJIB30BaTh  JIEPEBO UL
MPEJCTAaBICHUS CIIy4aifHOTO OIBITA MPH pereHnH 3aaa4d. OnepupoBaTh MOHATHEM HE3aBUCUMOCTH COOBITHH.

9 kaacc

Yuciaa 1 BLIYMCTIEHUS

- CBoOOaHO oOmepUpoOBaTh MOHATHAMHU: KOPEHb N-H CTENEHH, CTENEeHb C palMOHAIbHBIM
[0Ka3aTesieM; HaXOIUTh KOPEHb N-il CTENEHU, CTENEHb C PALMOHAJIBHBIM MOKAa3aTEJIeM, UCIOJIb3Yysd IMpHU
HEOOXOIMMOCTH KaNbKYJISITOP; MPUMEHSATh CBOMCTBA KOpHS N-ii CTENEHW, CTENEHU C PalUuOHAIBHBIM
IMOKa3aTelIeM.

- Hcnonb30BaTh MOHATHE MHOYKECTBA JICUCTBUTEIBHBIX YACEI IPU PELICHUH 33]1a4, IPOBEICHUU
pacCyXIE€HHI U JOKa3aTEIbCTB.

- CpaBHHBaATh U YHOPSAIOYMBATH JEHCTBUTEIBHBIC YHCIIA, OKPYTJISATh JEHCTBUTEIIbHBIC YUCIIA,
BBIIIOJIHATh HPUKUIKY PE3YJIbTaTa BEIYMCICHHUM, OEHKY YHCJIOBBIX BBIPAKEHUM.

MHoroujieHbl

- CBoOOaHO orepupoBaTh MOHSATHEM KBaJIPATHOTO TPEXWICHA; HAXOIUTh KOPHU KBaJIPaTHOTO
TpEXUIICHA.

— PackiagpiBath KBaJpaTHBIN TPEXUIIEH HA TUHEWHBIE MHOKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

- Pemate nuHelHbIE W KBaJpaTHbIE YpaBHEHUS, YpaBHEHUs, CBOJANIMECS K HHUM, JPOOHO-
palMOHAJIbHBIE YPABHEHUS.

— Pemares HecnoxkHBIE KBaApAaTHBIE YPABHEHUS C IAPAMETPOM.

- Pemate nMHENHBIE HEpPAaBEHCTBA, KBAAPATHBIE HEPABEHCTBA; HCIIOJIb30BAaThb METOJ
WHTEPBAJIOB; W300paxkaTh pEIICHHEe HEPABEHCTB HA YHCIOBOW MPSMOI, 3aIMCHIBATh PEIICHHE C MTOMOIIBIO
CHMBOJIOB.

- Pemate cuctembl IByX JIMHEHMHBIX YpPAaBHEHUW C JBYMSI MEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SBIIACTCS JTUHECUHBIM.

— Pemate Hec0KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C ITAPAMETPOM.

- [TpuMeHsSITh METOJbI PAaBHOCHIIBHBIX MpeoOpa3oBaHMil, 3aMEHbI TIEpEeMEHHOM, rpaguieckoro
METO/a MPU PEIICHUN YPAaBHEHUN 3-1 U 4-11 CTEIEHEN.

- Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJApPaTHOE
HEPAaBEHCTBO; M300pakaTh PEIICHHE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOM, 3aMHCHIBATH PEIICHUE C
IIOMOIIIBIO CHMBOJIOB.

- Pemats ypaBHeHUsI, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAHUYECHUSAMH, HATPUMED, B
LICJIBIX YHCIaX.

- [IpoBoauTh MccenOBaHUS YPABHEHUNA U CUCTEM YPAaBHEHUW, B TOM YHUCIIE C NPUMEHEHUEM
rpauUIeCcKuX MPeACTaBICHHH (YCTaHABINBATh, UMEET JIM YPABHEHHE WJIH CHCTEMa YPaBHEHUN pelIeHUs, €CITU
HMMEET, TO CKOJIbKO, U TIp.).

- Pemath TekcTOBBIE 3a/1a4M anreOpanuecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YPaBHEHUH,
HEPABEHCTB, UX CUCTEM.

- Hcnonb30Barh ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI U COCTABICHUS MaTeMaTUYECKOU
MOJIETIM PEATbHOM CHUTYyallud WX TMPUKIATHON 3aJaud; MHTEPIPETUPOBATH MOJYUYEHHBIE PE3YyJIbTaThl B
3aJlJaHHOM KOHTEKCTE.



DOyHKIUHA

- CBoOOAHO OmEpUPOBATh TOHITHAMHU: 3aBUCUMOCTh, (YHKIMs, Tpaduk (YHKIHUH, MpsSMas
MPONOPIMOHATIBHOCTD, JIMHEHHAas (GyHKUIWsA, oOpaTHas NPONOPLUUOHAIBHOCTh, Napabosa, rumnepooa,
KyCOUYHO-33/1aHHAsI (PYHKITHSL.

- HccnenoBats ¢yHKiuio mo e rpaduky, ycTaHaBIMBaTh CBOWMCTBA (QYHKIMHA: 00JacTh
OTIpeJIeNIeHUsI, MHOXECTBO 3HAUYECHUH, HYIMH (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKU
BO3pAcTaHMs U YObIBaHUS, YETHOCTH/HEUETHOCT, HAUOOJIbIIIEE U HANMEHBIIIEE 3HAYCHUS], aCUMITOTEHI.

- PacriozHaBath KBafipaTHUHYIO QYHKIUIO IO (OpMYJIe, IPUBOIUTH MIPUMEPHI KBaAPAaTUIHBIX
GyHKUIMN U3 peallbHOM KU3HH, (PU3UKH, TEOMETPHUH.

- Omnpenensate mojiokeHHE TpaduKa KBaApaTHYHOW (YHKIMHM B 3aBUCHMOCTH OT €€
KO3 PHUIIHEHTOB.

— Ctpouts rpaduk KBapaTUYHON (PYHKIIMHU, ONMCHIBATH CBOMCTBA KBAAPATHUHON (DYHKIMH 11O
e€ rpaduky.

- Hcnonp30BaTh CBOMCTBA KBaAPATHYHON (DYHKIIMH JUISl PEILICHUS 33/1a4.

- Ha npumepe xBaapatuunoii ¢yHKImMH cTpouth rpaduk ¢ynkumun y=af (kx +b)+c ¢
OMOIIBIO ITpeoOpa3zoBanuii rpaduka ¢pyukiun Yy = f (X).

- WnmoctpupoBaTh ¢ NOMOIIBI0 TpaduKa pealbHYI0 3aBHCHMOCTb WM MpPOIECC MO X
XapaKTEePUCTHKAM.

Apudmernyeckasi U reoMeTpuYecKas IPorpeccuu

- CBoOosHO  omepupoBaTh  MOHATUSMH:  IOCIEJOBATEIBHOCTh,  apudMeTHueckas U
reoMeTpuYecKasl Iporpeccuu.

- 3amaBaTh IOCIIEAOBATENILHOCTH PAa3HBIMH CIIOCOOAMU: OINHUCATEIbHBIM, TAOJIWYHBIM, C
MOMOIIBIO (hOPMYITBI N-TO WICHA, PpEKYPPEHTHBIM.

- BEIMONHATE BBIYMCICHUS C KCIOJNB30BAaHHEM (GOpMyNI N-TO wWieHa apu(MeTHUecKor Wu
re€OMETPUUYECKOM MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

- N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.

- Pemiate 3a7aum, cBsI3aHHbIE C YMCJIOBBIMH I1OCJIEOBATEILHOCTAMH, B TOM YHCIIE 33Ja4d U3
peasibHOM JKHU3HHU (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, HIU(PPOBBIX TEXHOJIOTHUI).

- Pacnio3naBaTh ¥ NPUBOAWUTH HPUMEPHl KOHEUHBIX M OECKOHEYHBIX IOCJIEI0BATEbHOCTEN,
OrpaHUYEHHBIX MTOCIIEI0BATEIbHOCTEH, MOHOTOHHO BO3pacTaloNMX (yObIBAIOIIMX ) MOCJIEA0BATEILHOCTEH.

- HMeTp mnpencraBieHUE O CXOAUMOCTH IIOCJIENOBATEIBHOCTH, YMETh HAXOOUTh CYMMY
0eCcKOHEYHO yObIBaIOLIE reOMETPUUECKON TPOrPECCHH.

- [IpuMeHsTh METO1 MaTEMATUUECKON MHAYKIUU IPU PELLIEHUH 3aa4.

BeposiTHOCTH M cTAaTHCTHKA

- [Tonp30BaTbcss KOMOMHATOPHBIM MPABUJIOM YMHOXKEHUS, HAXOJUTh YHUCIO MEpPECTaHOBOK,
YHCIIO COYETaHM, I0JIB30BaThCs TpeyrojabHUKOM [lackans npu pemeHuu 3a1a4, B TOM YUCIIE Ha BEIUKCICHHUE
BEPOSTHOCTEHN COOBITHI.

- Hcnonb30BaTh MOHATHE T€OMETPHUUECKON BEPOSITHOCTH, HaXOAUTh BEPOSATHOCTH COOBITHH B
OTIbITaX, CBA3aHHBIX CO CIy4YailHBIM BEIOOPOM TOYEK U3 IUIOCKON (UTYpBI, OTpE3Ka, NJIUHBI OKPYKHOCTH.

— HaxonnuTe BEpOSTHOCTH COOBITHH B OIBITAaX, CBSI3aHHBIX C WCTBITAHUSMH JIO JOCTHIKCHHS
MEPBOTO yCIexa, B CepusixX UcnblTaHuid bepHym.

- Hmetb mpencTaBieHHE O CIyyailHBIX BEIMYMHAX M OINO3HABATh ClIyyailHble BEJTMYMHBI B
SIBIIGHUSIX OKPY’KAIOILIETO MHUpa, ONEPUPOBATh MOHATUEM «paclpesiesieHue BEpOsSTHOCTEN». YMETh CTPOUTD
pacripeieieHus! BEpOSITHOCTEH 3HAUEHUH CIydaifHbIX BETMYMH B U3yUEHHBIX OIBITAX.

- HaxonuTe MaremaTHuyeckoe OXHAAHWE M JUCIEPCHI0  CIy4alHOW BEIMYUHBI IO
pacripeielIeHuI0, IPUMEHATh YHCIIOBbIE XapaKTePUCTUKU U3YYSHHBIX PACHIPEeNICHUI PU PELIeHNH 3a/1a4.

- VmeTb mpeicTaBiIeHUE O 3aKOHE CIYYalHBIX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aiilHON M3MEHYMBOCTH, MIOHUMAaTh MaTeMaTHyeckoe OOOCHOBaHHME OJM30CTH YAaCTOTHl U BEPOSTHOCTU
coObITHs. VIMETh MpeacTaBIeHHE O POJIM 3aKOHA OOJBIIMX YUCET B IPUPOJIE U OOIIECTRE.

COJAEPKAHUE YYEBHOI'O KYPCA
7 KJIACC
Yuciia 1 BBIYMCICHUSA
PannoHaJibHBIE YHCJIA



Pannonansubie  uymcina. CpaBHeHWE, YHOpPAIOYMBAHUE W apuPMETHUYECKHUE JIEHCTBHS C
palnoHaIbHBIMU yucaamu. YucnoBas npsMas, MOIyJIb YHCIa.

CreneHb ¢ HaTypaJIbHBIM II0OKa3aTeJIeM U €€ CBOMCTBA. 3alUCh YMCIA B JECITUYHOM MO3MIIMOHHOU
CUCTEME CUUCIICHUS.

Pemenue TekcToBbIX 3a7au apudmMeTHuecKuM criocodoM. Perenune 3aqau u3 peaibHONW NMPaKTUKKU Ha
4acTH, Ha ApoOH, Ha IPOILIEHTHI, IPUMEHEHHE OTHOLICHUH U MPOTIOPINIA NPU PEIICHUH 33/1a4; PEIICHHUE 3a/1a4
Ha JIBUXKEHUE, paboTy, MOKYIIKH, HAJIOTH.

JeaumocThb

JenmumocTs 1enbix uncell. CBOMCTBA AEIUMOCTH.

[Ipocthie u cocraBHbIe yKcia. YéTHbIE 1 HeUETHBIE uncha. [IpusHaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11. Ilpu3Haky OeNUMOCTH CyMMBI U IIPOU3BEACHUS LIEIBIX YUCEI IPU PEIICHUN 3a4a4 C IPAKTHYECKUM
COJIEpKaAHUEM.

HauOonpmmii oO1Mii 1esmTeNs 1 HauMEeHblIee o011ee KpaTHOE ABYX Yncell. B3auMHo npocTele yncia.
Anropurm EBkinga.

Jlenenue ¢ ocTatkoM. ApruMeTHUYECKHUE ONlepallui HaJl OCTATKAMHU.

Auaredpanyeckue BbIpaKeHHUs

BoipaxeHus ¢ nepeMeHHbIMH

BolpakeHue ¢ nepeMeHHbIMU. 3HaYEHHE BBIPAKEHUS ¢ IepeMeHHbIMU. [IpecTaBnenne 3aBUCUMOCTH
MEX]y BeIMYMHAMU B BUI€ HOPMYIIbI.

ToxnectBo. ToxkIecTBeHHblE NpeoOpazoBaHusl anreOpaMuyeckux BbIpaXXEHUH. JloKazaTeiabCcTBO
TOKJIECTB.

MHoro4/ieHsl

Opnnowiensl. OqHOUWIEH cTaHAapTHOrO BUJA. CTENEeHb OAHOWICHA.

MHuorounensl. MHorousieH crapaaptHoro Buja. CreneHb MHorowieHa. CiojkeHue, BbIYUTAHUE,
YMHOXXE€HHE U JeneHue MHorowieHoB. IIpeoOpa3oBanue wnenoro BelpakeHHss B MHorowieH. KopHu
MHOTOYJICHA.

@opMyIibl COKpPAIIEHHOTO YMHOKEHHUS: KBaJIpaT CyMMbI U KBaJpaT pa3HOCTH JBYX BBIpaXKEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX BBIpaKE€HUH, pa3HOCTh KBAJPAaTOB JABYX BBIPAKEHUI, IPON3BEIECHUE Pa3HOCTU
U CyMMBI JIBYX BBIp@)KEHUH, CyMMa M pa3HOCTh KyOOB JIBYX BBIPAXKEHUH.

Paznoxenne MHOrowieHa Ha MHOXUTeNU. BblHeceHue oOIIEro MHOXMTENS 3a CKOOKu. Meton
IPYIIUPOBKH.

YpaBHeHHUs M CHCTEMbI YPaBHEHU

YpaBHeHus

VYpaBuenue ¢ ogHoit nepemeHHoil. Kopens ypaBuenus. CBoiicTBa ypaBHEHUHN C OJIHOW MEPEMEHHOM.
PaBHOCUIIBHOCTB ypaBHEHM. Y paBHEHHE KaK MaTeMaTU4yecKasi MOJENb PEAIbHON CUTYalUH.

JInneliHoe ypaBHEHME C OJHOW NEepeMeHHOW. UMceno KOpHeH JIMHEWHOro ypaBHeHMs. PemieHue
TEKCTOBBIX 33/J]a4 C IIOMOIIIBIO JINHEHHBIX YpaBHEHU. JIMHEHOE ypaBHEHME, COIEpIKallee 3HAK MOTYJIS.

Cucrembl ypaBHeHU#

VYpaBHeHHe ¢ AByMsS INEepeMEeHHBIMU. ['paduk JMHEHHOro ypaBHEHUS C JBYMs MEpEeMEHHBIMHU.
CucreMbl JIMHEWHBIX YpaBHEHUH ¢ IBYyMsI IepeMeHHbIMU. [ padnyeckuii MeTo]1 perieHns CUCTEMbI TMHEHHBIX
YPaBHEHUI € JIByMsl IIE€PEMEHHBIMH. PelleHne cucreM JIMHEMHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU
METOJIOM TMOACTAaHOBKH U METOJIOM ciioxkeHus. Cuctema JByX JIMHEWHBIX YpaBHEHUN C IBYMS IEpEMEHHBIMU
KaK MOJIEJIb PEAJIbHOM CUTYyallUH.

DOyHKIUHA

Koopaunartsl u rpadguxn

Koopannara Toukum Ha mnpsMol. UuciaoBele NMPOMEXYTKH. PaccrosHMe Mexay IByMs TOYKaMH
KOOPJAMHATHOU IIPSIMOA.

[IpsimoyronbHasi cucteMa KoopauHaT. Abcuucca U OpJiuHaTa TOYKM Ha KOOPJAMHATHOW IMIJIOCKOCTH.
[Tpumeps! rpadukoB, 3a1aHHbIX GopMynamu. UTeHne rpadMKoOB peabHbIX 3aBUCUMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH MeXIy BenuuuHamu. Ilonsatue ¢yHkuun. OyHKIuA Kak
MaTeMaTH4eckass MOJeNb peaiabHoro mporecca. OOnacth ompeneneHus U 00JacTh 3HAUYCHUH (DYHKIIHH.
CrnocoOb1 3amanus ¢ynkumu. I'padux ¢yHkmuu. [loHATHS MakcMMymMa W MUHUMYMa, BO3PacTaHUsA H
yObIBaHMS Ha IPUMEpaxX pealbHbIX 3aBUCUMOCTEH.

Jluneitnas pyHkuus, e€ cBorcta. ['paduk muueiinol Gpynkunu. I'paduk Gyakuun y = | X |. Kycouno-
3a/1aHHbIC (DYHKITUH.



BeposiTHOCTB M CTATHCTHKA

[IpencraBieHrne AaHHBIX B BUAE TAOJMIl, AUarpaMM. 3amojiHEHHE TaOJHll, YTEHHE M MOCTPOSHHE
CTOJIOMKOBBIX (CTOJIOUATBIX) U KPYTOBBIX AMarpaMM. UteHue rpadukoB peabHbIX IporeccoB. M3pneueHue
uH(OpMALIUY U3 IUarpaMM U TabJIuI, UCIOJIb30BAHNE M HHTEPIPETAIS JAHHBIX.

OnucarenbHasi CTaTUCTHKA: CpeqHee apu@MeThdeckoe, MeauaHa, pa3Max, HauOonbliee WU
HaVMEHbIIIEE 3HAaYCHM 1, KBAPTUIIM, CPEHEE TAPMOHUYECKOE, CPEIHEE TAPMOHNYECKOE YUCIIOBBIX TaHHBIX.

[Tpumeps! ciny4aiiHONH M3MEHYMBOCTH IIPU U3MEPEHMSX, B MACCOBOM IIPOU3BOJCTBE; TCHICHUUU U
CllydaliHble KOJI€OaHMs; TPYNIMPOBKA NAHHBIX, NPEJCTABICHUE CIy4allHOH W3MEHYMBOCTU C ITIOMOIIBIO
Jyarpamm; 4aCcTOThI 3HAYEHUI; CTATUCTUYECKAsI yCTOMYNBOCTD.

I'pad, Bepmmna, pedpo. Ctenens BepmmHbl. Yucno péoep u cymmapHasi creneHb BepinH. [lonstue o
cBs3HBIX rpadax. Ilyru B rpadax. Ilemu um mmkael. OO0xom rpada (disiepoB myth). [loHsiTHEe 00
OpHEHTHUPOBAaHHOM rpade. Pemenne 3a1ay ¢ moMopio rpagos..

VTBep:KIeHUsI U BbICKa3blBaHUs. OTpULlaHUE YTBEpXKIEHUs, YCIOBHbIE YTBEpPXKIEHUs, OOpaTHbIC U
PaBHOCWIIbHBIC ~YTBEPXKACHHUS; HEOOXOIMMBIE M JOCTAaTOYHBIE YCIOBHSA, CBOWCTBA W IPU3HAKH.
IIpoTHBONOIOKHBIE YTBEPKIACHMS, JOKA3aTENbCTBA OT IPOTUBHOTO.

CrnyyallHpli SKCIIEPUMEHT (ONBIT) U CiydailHoe coObiTHe. BeposaTHOCTH M yacToTa Cily4ailHOIro
coObITHS. POJIb MaTOBEPOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOILIECTBE.

8 KUIACC

Yucsia v BbIYUCICHUSA

HppanuoHajbHble YHCIA

KBangpatHele kopHH. ApupMmeTHueckuil KBaJIpaTHBIE KOpeHb U ero cBoiictBa. IloHsTue
uppauuoHanpHOro uymucia. JlefictBus ¢ uppanuoHanbHbIMM uuciaamu. CBolicTBa  JIeHCTBUN  C
UpPpalMOHAIBHBIMY ynciiaMu. CpaBHEHNE HPPALMOHAIBHBIX YHCEIL.

Yuci10Bble MHOKECTBA

IIpencraBineHuss O pPACIIMPEHMSIX YUCIOBBIX MHOXECTB. MHOKECTBA HATypajbHBIX, LENbIX,
paloHaIbHBIX, NeHCTBUTENbHBIX ynced. CpaBHeHHE yncen. YncaoBble IPOMEXKYTKH.

JleaumocThb

HeiictBus ¢ octatkamu. Octatku creneHei. [[puMeHeHne ocTaTKOB K PEIIEHUI0 YPaBHEHUN B LIEBIX
4KCIaX U TEKCTOBBIX 3a7ad.

HN3mepenus, npudIn:KeHUs1, OLeHKH

PazMepbl OOBEKTOB OKPYXKAIOLIETO MHpA, IUTEIBHOCTh IPOLECCOB B OKPYXKAIOIEM MHUDE.
CrangapTHBIN BUJT YHCTIa.

AuredpanyecKkne BbIPaKeHUS

JIpoOHO-panuOHAIbLHBbIE BHIPAKEHUS

Anrebpanueckast poOb. JlomycTuMmble 3HadeHHs TEPEMEHHBIX B  JPOOHO-PAllMOHAIBHBIX
BbIpakeHUsIX. OCHOBHOE CBOMCTBO ayireOpandeckoi 1poou. CinoxeHue, BBIYMTaHUEe, YMHOKEHHUE U JIEJICHUE
anreOpandeckux apobeil. Beinenenue nenoi yactu anredpandeckoit 1poou.

PanmonaneHbie BeipaxkeHus. Tox1ecTBEHHBIE TPE0OPa30BaHUS PALIMOHAIBHBIX BHIPAKEHUH.

HppanuoHajbHbIe BbIPaKEHHUS

JlonycTuMble 3HAUYE€HUS NMEPEMEHHBIX B BBIPAKEHHUAX, COAEPKALIUX apu(pMeTUUecKrue KBaJpaTHbIE
KopHU. ToxxecTBeHHbIE MPe0Opa30BaHMsI BEIPAXKEHUH, colepKalluX apru(MeTHuecKre KBaJpaTHble KOPHH.

Crenenu

CreneHsb ¢ 1esIbIM TIOKa3atesneM U e€ cBoiicTa. [IpeoOpa3oBanue BbIpakeHUH, COEpKAIIUX CTEIICHH.

YpaBHeHus1 M HEpaBEHCTBA

YpaBHeHus

KBanpatHoe ypaBHeHne. @opMmysa KOpHEW KBaJpaTHOrO ypaBHEHUs. KonM4ecTBO JeHCTBUTEIbHBIX
KOpHEW KBaJgpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHUs, CBOAMMBIE K TMHEWHBIM YPAaBHEHUSAM WIIU K
KBaJpaTHBIM ypaBHEHHsIM. KBajpaTHOe ypaBHEHHE C mapaMeTpoM. Penienne TeKCTOBBIX 3a7a4 ¢ IOMOIIbIO
KBaJIpaTHBIX YPaBHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHS. PemeHne apoOHO-palMOHANBHBIX ypaBHeHUH. Pemienue
TEKCTOBBIX 33/1a4 C TOMOILBIO IPOOHO-pAIIMOHANIBHBIX ypaBHEHUH. [ paduueckas nHTepnpeTanus ypaBHEHUH
C IByMS IIEPEMEHHBIMH.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBONCTBA YUCIIOBBIX HEPABEHCTB.



HepaenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. CII0KEHHE U YMHOKEHUE YUCITOBBIX
HepaBeHCTB. OlLieHUBaHUE 3HAYEHUS BbIpayKEHUS. J|0Ka3aTeabCTBO HEPABEHCTB.

IToHsiTHE O pelieHMM HEPaBEHCTBA C OJIHOW IEepeMEeHHOW. MHOXKECTBO peIlIeHUl HEpaBEHCTBA.
PaBHOCHIIbHBIE HEpABEHCTBA.

JIuHeitHoe HEepaBEeHCTBO C OJHON MEPEeMEHHONM M MHOXECTBa €ro penieHuidl. PemeHune JTUHENHBIX
HEPABEHCTB C OJAHOM NepeMeHHOM. CUCTEMBI M COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.
Penrenne TeKCTOBBIX 3314 € MOMOIIBIO JTMHEHHBIX HEPABEHCTB C OJHOU MIEPEMEHHOM.

DOyHKUUHA

O6nacth ompeneneHuss ¥ MHOXKECTBO 3HaueHWi ¢GyHKiMHU. CriocoObl 3amanust GyHkmuid. ['paduk
¢ynkuuu. Yrenue cBoiicTB GpyHKIuu 1o e€ rpaduky. [Ipumeps! rpadukoB GyHKINN, OTPasKAIONIMX PealbHbIe
MIPOLIECCHI.

Jlunetinast ¢yHkuusa. DYHKUIWW, ONUCHIBAIOLIME TPSAMYIO M OOpaTHYIO MPOMOPLUOHATBHbIC

k

3aBMCHMOCTH, MX rpapuku. Oyuknun y = ax?, y = x> + b, y=x3y=|x|, y = \/;, y = X ¥ ux cBOWCTBA.
KycouHo-3a1aHHbIe QYHKLINU.

BeposiTHOCTH M CTAaTHCTHKA

MHoecTBO M NOAMHOXKECTBO. [Ipumepsl MHOXKECTB B OKpykaromeMm wmupe. Ilepecedenune u
oObeMHEHNE MHOXeCTB. Jmarpammbr Diinepa. UYucioBblie MHOXeCTBa. [IpuMepbl MHOKECTB H3 KypCOB
anreOpsl U reomeTpuu. IlepeuncieHne 37eMEHTOB MHOXECTB C IMOMOILBIO OPraHM30BAaHHOIO Iepedopa U
IpaBuiia yMHOXKeHUsA. PopMyria BKIFOUEHHUS-UCKIIIOUEHHUS.

OneMeHTapHble COOBITHS. BeposiTHocTH ciydalfHbIX COObITMH. ONBITBI C PaBHOBO3MOXHBIMU
3JIeMEHTapHbIMU cOObITUAMU. CiyyaiiHbIi BBIOOP.

M3mepenune paccerBaHMs YMCIOBOrO MaccuBa. Jlucrnepcus U CTaHJApTHOE OTKJIOHEHHUE YHCIOBOIO
Habopa. CBoiicTBa AUCIIEPCHU M CTAaHAAPTHOTO OTKJIOHEHHSA. J{MarpaMMbl pacCeMBaHUs IBYX HAOIIOIaeMbIX
BEIUYMH. JIMHENHAs CBA3b HAa JUarpaMMe pacCeBaHUsl.

HepeBo. [epeBo ciydaitHoro skcrepumeHTa. CBOWCTBA JI€PEBHEB: €IMHCTBEHHOCTh MYTH, CBS3b
MEX]Ty YUCIIOM BepIIKH U yrciaoM péoep. [Tonstue o mnockux rpadax. Pemenue 3a1a4 ¢ TOMOIIbIO JEPEBBEB.

Jlormueckue coro3bl «M» n «MJIN». CBA3pb MeXAy JIOTMUECKHMM COI3aMHU U OIEpalusMH HaJ
MHOXecTBaMU. Vcronbp30BaHKe JIOTHYECKHUX COI30B B ajireodpe.

CrnyualiHple COOBITHSI KaK MHOJKECTBA 3JIEMEHTapHbIX COObITUH. IIpoTHBOMONOXKHBIE COOBITHS.
Omnepauuu Hajx coObITUAMH. DOPMYIIa CIIOKEHHS BEPOSATHOCTEH.

IIpaBuno yMHOXEHUS BEPOATHOCTEH. YCIOBHAsg BEPOATHOCTh. [IpencraBieHue ciydailHOTrO
HKCIEpUMEHTa B BHUJIE iepeBa. He3aBucuMble COOBITHS.

9 KJIACC

Yucsa v BbIYUCICHUSA

HppanuoHajbHble YHCIA

Kopens N-ii crenenu u ero cBoiicrBa. CTENEHb ¢ palllOHAIBHBIM I10KA3aTeEM U €€ CBOMCTBA.

AuiredpanyecKkue BbIpasKeHUs1

HppanuoHajbHbIe BbIPAKEHUS

ToxxecTBeHHBIC MPEOOPa30BaHUS BRIPAKEHUHN, COACPKANTUX KOPEHb N-U cTerneHu. ToX/1eCTBEeHHbBIS
npeoOpa3oBaHus BBIPAKEHHH, COJEPIKALINX CTENIEHb C PALlMOHATIBHBIM [TOKA3aTeIeM.

MHoro4/ieHbl

KBanparssiii TpéxuneH. KopHu kBajgpatHoro tpéxwieHa. Pa3iokeHue KBagpaTHOTO TPEXUIEHA Ha
JTUHEIHbIE MHOKUTEIIH.

YpaBHeHUs M HEPABEHCTBA

YpaBHeHus

bukBanpatHbsle ypaBHeHHs. [Ipumepsl NpUMEHEHHH METOJ0B PaBHOCHIBHBIX MpeoOpa3oBaHUil,
3aMEHbI IepeMEHHOMN, TpaduIecKoro MeTo/1a IpU pelieHny ypaBHeHUH 3-i 1 4-if creneHei.

Pemienne npoOHO-palIMOHAIBHBIX YPaBHEHUH.

Pemienue cucrem ypaBHEHUH ¢ IBYyMs NepeMEHHBIMU. PernieHne nmpocTerimmx CUCTEM HETMHEHHBIX
YpaBHEHHH ¢ IBYMs NEpeMEHHBIMH. [ pauueckuil MeTo] pelieHus] CUCTEMbl HENMHEHHBIX ypaBHEHUH C
JIBYMs liepeMeHHbIMU. CHCTeMa IBYX HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU KaK MOJICIIb PealbHON
CUTYalUH.

HepaBencrBa

Yucnoble HEpaBeHCTBA. Pelenue TMHENHBIX HepaBeHCTB. Jl0Ka3aTeabCTBO HEPABEHCTB.



KBaapatHble HepaBeHCTBa C OJHOW MEpeMEHHOW. PemeHne KBaapaTHBIX HEPABEHCTB TpadruecKuM
METOJAOM M METOJAOM HHTEpBAIOB. MeToJ HHTEpBAJIOB Ul palMOHAIbHBIX HEpaBeHCTB. I[Ipocreitmue
HEPABEHCTBA C IapPaMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 € IIOMOLIBbIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs IEepeMEHHBIMM. PelieHue HepaBeHCTBAa ¢ IBYMs INepeMeHHbIMU. CHCTEMBI
HEPaBEHCTB C JABYMsI NEpEeMEHHbIMH. [ 'paduueckuii MeToJ pelIeHUs CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKUUHA

Oynkuusa. CpoiicTBa (QyHKIMH: HyaM (QYHKIUM, HPOMEKYTKH 3HAKONOCTOSHCTBA (DYHKIMH,
NPOMEXYTKH BO3pacTaHusi M YyObIBaHUS (YHKIHMM, YETHbIE M HEYETHBIE (YHKIHMM, HauOOJbIIEE H
HauMEHblIee 3HaYeHUs QYHKLUU.

KBangpatnunas QyHkius u e€ cBoiictBa. Vcronb30BaHHE CBOWCTB KBaApaTUYHOW (YHKUIUHU JUISA
pewenust 3agad. Iloctpoenue rpaduxa kBagpaTuuHoW (QyHKuuu. IlonoxeHue rpaduka KBaapaTUYHON
Gynkmuu B 3aBHCHMOCTH OT eé kodpduuuentoB. I'paduxu ¢ymxumit y=ax?, y = a(Xx-m)’> u
y = a(x — m)? + n. Iloctpoenue rpadhuKoB GyHKIMI C TOMOIIBIO TPEOOPA3OBAHMIA.

Hpob6uo-nmuneiinas ¢pyakus. MccnenoBanne QyHKITUH.

@ynukius Y = X" ¢ HAaTypaJIbHBIM [TOKa3aTesaeM N U e€ rpaduk.

Yucii0BbIe NOCIEI0BATEILHOCTH U NIPOrPECCUH

[Tonstue umcioBol mocienoBarenbHOCTH. KoHeuHble M OECKOHEUHbIE I0CIIEA0BATEIbHOCTH.
OrpaHudeHHas IOCJIEI0BaTeNIbHOCTb. MOHOTOHHO Bo3pacTatouias (yObIBarolias) IMOCJIEI0BATEIbHOCTD.
CriocoObl 3a1aHus IOCIEI0BATEIBHOCTU: ONMCATENbHBIA, TaOIMUHBIN, C OMOLIbIO (POPMYIBI N-TO YJIEHA,
PEKYPPEHTHBIN.

Apudmernueckass M reomerpuueckas mporpeccud. CBOHCTBa UJIEHOB apuU(METHUECKOW U
reoMeTpuuecKoil mporpeccuii. @opMynbl #-T0 4ieHa apuPMETHYECKOW M TeOMETPUYECKON IMPOrpecCuid.
®opMyIibl CyMMBI IIEPBBIX N WIEHOB apu(METUYECKON U FEOMETPUUECKOM nmporpeccuil. 3a1auu Ha MPOLIEHTHI,
OaHKOBCKUE BKJIa/Ibl, KPEIUTHI.

[IpencraBiaeHrne 0 CXOAMMOCTH MOCJIEIOBATEIIBHOCTH, O CYMMHUPOBAHUU OECKOHEYHO YOBIBarOIIEeH
r€OMETPUYECKON ITPOTPECCUH.

Meron maremarndeckoii nHAyKuMH. [IpocTeitmme npuMepsl.

BeposiTHOCTH U CTATHCTHKA

KomOunatopHoe mnpaBmio ymHOXkeHus. IlepecranHoBku u Qaxrtopuan. Yucio codeTtaHuil u
tpeyroiabHuK Ilackans. CBoiicTBa uncen coueranuil. bunom Herorona. Pemienue 3anau ¢ ucnonb30BaHUEM
KOMOHWHATOPUKH.

['eomeTpurueckast BeposiTHOCTh. CiryyaiiHbIN BBIOOpP TOUKH U3 (QUIYphl Ha MJIIOCKOCTH, U3 OTPE3Ka, U3
YT OKPY>KHOCTH.

Ucnbrranus. Ycenex u Heyaada. Cepust uCipITaluii 10 repBoro ycnexa. Cepust ucnbsitanuii bepuyiu.
BepositHOCTH cOoOBITHI B cepun ucnbiTanuit beprymmu. CitydaiiHbli BBIOOP U3 KOHEYHOTO MHOKECTBA.

CrydaiiHas BeIMYMHA W paclpeesieHne BeposiTHOCTeH. IIpumepsl cinydalHbIX BelnWYHMH. BakHble
pacIpeneseHuss — YUCIIO IMOIBITOK B CEPUU MCIBITAHWN 10 IEPBOrO YCIIeXa U YKCIIO YCIIEXOB B CEPUHU
ucnelTanuil bepHyu (reomerpuieckoe 1 OMHOMHUAIBHOE pacIpeIeIeHUs ).

Maremarnueckoe OXHUAAHUE CIIy4aiHOW BeNWYMHBL. DU3NYECKU CMBICI MaTEMaTUYECKOIO
oxuanus. [Ipumeps! HCIOJIB30BaHUS MAaTEMAaTUYECKOTO OKHUIaHus. Jlucnepcus U CTaHJapTHOE OTKIIOHEHHE
cilydaiiHOHM Benn4uuHbl. CBOMCTBA MaTEMaTHUECKOTO OKUAAHUS U IUCIIEpCUH. MaTeMaTn4ecKkoe 0KUJaHUE U
JTUCIIEPCHS U3YUECHHBIX PACTIPEICICHUN.

HepaBenctBo YeObimeBa. 3akoH OoibIiuX uyHced. MaTeMaTHUeCKWE OCHOBAHUS HW3MEpPEHUs
BepoaTHOCTeH. Posb 1 3HaueHHe 3aKOHa OOJBIINX YKCEN B HayKe, B MPUPOJE U OOILIECTBE, B TOM YHUCIIE B
COIIMOJIOTHUECKUX 00CIIEIOBAaHUSIX U B U3MEPEHHUSX.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJaace
No Pasznensr Bcero 20P / 1IOP
4acoB
1 Uucna u Beruncienns: | 11 Anrebpa, 7 kitace, DI'AOY IO «Akagemus
Panmonanbsabie uncia Munnpocsenienust Poccun»
(moBTOpEHUE) TBuC, 7 kiace, ®I'AOY IO «Akagemus
Munnpocsenienust Poccuny»




HNomamaune 3amanus. OO0O. Anreb6pa. 7-9 xmacc. AO
N3parensctBo «lIpocBemenue»
2 OYHKIINHU: 17 Anrebpa, 7 kitace, DI'AOY IO «Akanemus
Koopaunats! u Munnpocseunienus Poccun»
rpaduku. OyHKIIUNA TBuC, 7 xiacc, ®I'AOY AI1O «Akanemust
Munnpocsenienust Poccun»
Homamaune 3amanuss. OO0O. Anrebpa. 7-9 xmacc. AO
N3parensctBo «lIpocBemenue»
3 AnreOpandeckue 7 Anrebpa, 7 kitace, DI'AOY IO «Akanemus
BBIPAKEHHUSL: Munnpocsenienus Poccun»
Bripaxxenus ¢ TBuC, 7 xmacc, ®I'AOY AIIO «Akanemus
[IEpEMEHHBIMU Munnpocseunienus Poccun»
Homamamne 3amanuss. OO0O. Anrebpa. 7-9 xmacc. AO
N3parensctBo «lIpocBemenue»
4 Ypaaenwus u cuctemsl | 10 Anrebpa, 7 kitace, DI'AOY IO «Axkagemust
ypaBHEHUM: Munnpocenienusi Poccuny
JIuHeiiHble ypaBHEHUSA TBuC, 7 kiace, ®I'AOY IO «Akagemus
Munnpocseuienust Poccuny»
HNomamaune 3amanuss. O0O. Anrebpa. 7-9 xmacc. AO
MznarensctBo «lIpocBemenne»
5 Yucna u BeIYUCICHHS: | 6 Anrebpa, 7 kitace, DI'AOY IO «Axkagemust
CrermeHs ¢ Munnpocenienusi Poccuny
HaTypaJbHbIM TBuC, 7 kiace, ®I'AOY IO «Akagemus
IIOKa3aTelieM Munnpocenienusi Poccuny
Homamnne 3amanusi. OO0O. Anrebopa. 7-9 xmacc. AO
N3parensctBo «IIpocBenienue»
6 Anrebpanyeckue 23 Anrebpa, 7 kmacc, DI'AOY IO «Akanemus
BBIPAKECHUS: Munnpocsenienust Poccun»
MHoOro4IeHEI TBuC, 7 xmacc, ®«I'AOY AI1O «Axanemust
Munnpocseuienust Poccun»
Homamaune 3amanusi. OO0O. Anrebopa. 7-9 xmacc. AO
N3parensctBo «IIpocBenienue»
7 AnreOpaundeckue 14 Anrebpa, 7 kiace, DI'AOY IO «Akagemust
BBIPaKECHUS: Munnpocsenienust Poccun»
DopmyJibl TBuC, 7 kiace, ®I'AOY IO «Akagemus
COKpAIEHHOTO Munnpocseuienus Poccun»
YMHOXKCHHS Homamaue 3amanusi. OO0O. Anrebdpa. 7-9 xmacc. AO
N3 parensctBo «IIpocBenienue»
8 UYwucna u Beruncienus: | 10 Anrebpa, 7 kitace, DI'AOY IO «Akanemus
JlenuMoCTh Munnpocsenienust Poccun»
TBuC, 7 xmacc, ®I'AOY AIIO «Akanemust
Munnpocseunienust Poccun»
Homamane 3amanus. OO0O. Anrebpa. 7-9 xmacc. AO
N3 parensctBo «IIpocBenienue»
9 OyHKIHH: 16 Anrebpa, 7 kacc, DI'AOY JI10 «Akagemus
JIuneitnast GyHKIUSA Munnpocseuienus Poccun»
TBuC, 7 xmacc, ®I'AOY AIIO «Akanemust
Munnpocseuienust Poccun»
HNomamaune 3amanus. OO0O. Anreb6pa. 7-9 xmacc. AO
N3parensctBO «lIpocBemenue»
10 VYpaBuenus u cuctemsl | 14 Anrebpa, 7 kimace, DI'AOY IO «Axanemus

YPaBHEHUM:
CucTeMbl JIMHEUHEIX
ypaBHEHUU

Munnpocseuienust Poccun»
TBuC, 7 xmacc, ®I'AOY AIIO «Akanemust
Munnpocsenienust Poccuny»




HNomamaune 3amanus. OO0O. Anreb6pa. 7-9 xmacc. AO
N3parensctBo «lIpocBemenue»

11 [Ipencrasnenue 4
JTAHHBIX

Anrebpa, 7 kitace, DI'AOY IO «Akanemus
Munnpocseuienust Poccuny»

TBuC, 7 xmacc, ®I'AOY IIIO «Akanemus
Munnpocsenienust Poccun»

Homamaune 3amanuss. OO0O. Anrebpa. 7-9 xmacc. AO
N3parensctBo «lIpocBemenue»

12 OmnucarensHas 8
CTATUCTUKA

Anrebpa, 7 kitace, DI'AOY IO «Akanemus
Munnpocseuienust Poccun»

TBuC, 7 xmacc, ®I'AOY AIIO «Akanemus
Munnpocseuienust Poccuny»

Homamamne 3amanuss. OO0O. Anrebpa. 7-9 xmacc. AO
N3parensctBo «lIpocBemenue»

13 Cnyuaitnas )
U3MEHYHBOCTD

Anrebpa, 7 kitace, DI'AOY IO «Axkagemust
Munnpocgemenusa Poccum»

TBuC, 7 ximacc, ®«I'AOY AI1O «Akanemust
Munnpocseuienust Poccuny»

Homamame 3amanus. OO0O. Anrebpa. 7-9 xmacc. AO
MznarensctBo «lIpocBemenne»

14 Beenenue B Teopuro 4
rpagoB

Anrebpa, 7 kitace, DI'AOY IO «Axkagemust
Munnpocgsemenus Poccum»

TBuC, 7 ximacc, ®«I'AOY AI1O «Akanemust
Munnpocgemenusa Poccum»

Homamane 3amanusi. OO0O. Anrebopa. 7-9 xmacc. AO
N3parensctBo «IIpocBenienue»

15 Jloruka 3

Anrebpa, 7 kiace, DI'AOY IO «Axkanemust
Munnpocseuienust Poccun»

TBuC, 7 xmacc, ®«I'AOY AI1O «Axanemust
Munnpocseuienust Poccun»

Homamaune 3amanusi. OO0O. Anrebopa. 7-9 xmacc. AO
N3parensctBo «IIpocBenienue»

16 BepositHOCTD 1 )
4acToTa cily4aifHOro
cOOBITHS

Anrebpa, 7 kiace, DI'AOY IO «Akagemust
Munnpocseuienust Poccun»

TBuC, 7 xmacc, ®«I'AOY AI1O «Axanemust
Munnpocseuienus Poccun»

Homamaue 3amanusi. OO0O. Anrebdpa. 7-9 xmacc. AO
N3 parensctBo «IIpocBenienue»

17 [ToBTOpeHue n 13
00001IeHHEe

Anrebpa, 7 kitace, DI'AOY IO «Akagemust
Munnpocsenienust Poccun»

TBuC, 7 xmacc, ®I'AOY AIIO «Akanemust
Munnpocseunienust Poccun»

Homamane 3amanus. OO0O. Anrebpa. 7-9 xmacc. AO
N3 parensctBo «IIpocBenienue»

Bcero 170
4acoB

3anaun Moaynst «IIKoIbHBIA ypOK»

‘ Copnepxanne Bocnutanus B PITVII

[Tpunoxenue 1

[ToHsTHIIHBIN anmapar JJ1s BOCIUTaHUS
CpencTBaMu IpeIMEeTa, IPUBICUCHUE
BHUMAaHHMS K [ICHHOCTHOMY aCHEKTy
U3Yy4acMbIX SIBJICHUU

BceoOmass marematudeckass TPaMOTHOCTh HAaceJICHUS,
MO3HABATENIbHBIE CIIOCOOHOCTH YENIOBEKa, JIOTUYECKOE
MBIIIIICHHE, pa3BUBarOIIas MHTEIUICKTyaJIbHasI
ACATCIIbHOCTb, KpaCcOoTa M YBJICKATCIBbHOCTb MAaTCMATUKH,
cucreMooOpasyromas pojib B 00pa3oBaHUHU, 0COO0E MECTO
MaTeMaTHKU B HayKe, KyJIbType M OOIIECTBEHHOM >KH3HH,




KJTFOY K 000pPOHOCTTIOCOOHOCTH, WHHOBAIIMOHHOMN
SKOHOMHKE, IIPOTHO3UPOBAHUIO MIPUPOIHBIX 5
TEXHOT'CHHBIX KaTtacTpo(d, OMOMEIHIIMHE, HAYKOEMKOMY
BBICOKOTEXHOJIOTMYHOMY [IPOU3BOJCTBY.

Pa3BuTHE MBINUICHHS, JIOTMKH, IaMATH, CaMOpPa3BUTHE,
camMo0o0pazoBaHue, MOTHBAIUS K OOYYCHHIO U TIO3HAHHUIO,
ydacTHe B COIMAJIBHO 3HAYUMOM TPYJE, IEIOCTHOE
MI/IpOB033p€HI/I$I, KOMMYHI/IKaTI/IBHaH KOMIICTCHTHOCTHU
COTPYJHUYECTBE C yYAIIMMHCS

[Tpuiioxenue 2

HpI/IBJ'Ie‘{eHI/Ie BHUMAHHWA K HCHHOCTHOMY

aCIeKTy U3ydaeMbIX siBIeHUN. Opranuzanus
paboThI ¢ MOITY4aeMON Ha YPOKE COL[MATILHO
3HaYMMOU MH(OpMAIel — MHUITMUPOBAHUE

e€ 00CyXJIeHNUS1, BRICKa3bIBAaHUS
00y4arolMMuUCs CBOETO MHEHUS 110 €€
HIOBOJLY, BEIPAOOTKH CBOETO K HEH
OTHOIICHUA.

Brenenue B8 YMK Anrebpa.7,8,9 knaccel: yueO. aist
obmreo0pazoBar. opranmu3aruii: yriuy6:i. yposens / [FO.H.
Makapsriues, H.I'. Munrok, K.1. Hemikos, U.E.
®eoxTuctoB|. — M.: IIpocsemenue, 2019.

3axmouenue B YMK Anre6pa.7,8,9 knaccsl: yueb. s
o0mieo0pa3oBar. opranmu3aryii: yriuyo:. yposens / [FO.H.
MakapsriueB, H.I'. Munrok, K.1. Hemkos, 1.E.
®eoxrucron|. — M.: IIpocsemenue, 2019.

Brenenne B YMK Anre6pa. 7, 8, 9 knacc. Jluaakruueckue
Matepuanbl. Metoauueckue pekomenaanuu /NU.E. ®eokTuctos.
-M.: Muemo3una,2013.

3akmoyenue B YMK Aunre6pa. 7, 8, 9 kinacc. Jlunaktudeckue

Matepuaibsl. Metoauueckue pekomenaanuu /1U.E. ®eokTucros.
-M.: Muemo3una,2013.

[Tpunoxenue 3

[IpumeHeHre HAa yPOKE HHTEPAKTUBHBIX
¢dbopM paboTHI ¢ 00YJArOIIMMHUCS,
CTUMYJTUPYIOIIMX MTO3HABATECIIEHYIO
MOTHBAIIMIO 00YJarOIIHUXCH,
WHULIUUPOBAHUE 00CYKICHHUS,
BBICKA3bIBAaHUS O0YUYAIOLTUMUCS CBOETO
MHEHWUS, BBIPAOOTKH CBOETO OTHOIIICHHSI.

[TpoBeneHME MUCKYCCHH HA TEMBI (MCTIOIh30BAHUE IIUTAT):
- «Ecnu BBl XOTUTE HAYYUTHCS MIABATh, TO CMEJIO BXOJUTE
B BOJIY, 4 €CJIM XOTHTE HAYIUTHCSI PEIIaTh 33JIa4H, TO
pemmaiite ux». (/1. [Toita)

- «PaHO MM MO3/THO BCSIKas IPAaBHIIbHAS MaTeMaTHYECKast
ujiesl HAXOIUT MPUMEHEHHE B TOM HIIM UHOM JIelie.

(A.H. Kps10B)

[TpoBeneHmne 1e6aToOB HA TEMBI:

- «B MaTemaruke ecTh CBOSI KpacoTa, Kak B KHUBOIHCH U
TIO23U M.

(H.E. XKykoBckuif)

- «Xumus — mpaBasi pyka (UMK, MaTEMATHKa — €€ TJIa3y.
(M.B. JlomoHOCOB)

Ypok B OubnmoTeke: «3a cTpaHUIIAaMH YIeOHUKA
anreops».

VYpok B my3ee: «I1oj00HO TOMY Kak BCE HCKYCCTBa
TATOTEIOT K MY3bIKE, BCE HAYKH CTPEMSTCS K MATEMATHKE.

[Tpunoxenue 4

Hcnonp30BaHne BOCIUTATEIBHBIX
BO3MOXKHOCTEH coiepKaHus yaeOHOTO

npeamera ¢ ucnoiszoanrem LIOP u ODOP.

[Tpocmotp punpmoB Ha BBC (uctopus MaTemMaTHKN)
https://yandex.ru/video/preview/?text=JI0KyMeHTaIbHbIN Y0
20pnieM%20BBC%20«Mcropua%20marematuku»&path
=wizard&parent-reqid=1631447849531049-
7601535961211245850-sas6-5246-13c-sas-17-balancer-
8080-BAL-
3864&wiz_type=vital&filmld=648410080136462703
IIpocmoTp BUIEO-ypOKOB 110 Yuu. Py

3a/aun MPaKTUUECKOTO COACPIKaHMUS.
https://www.youtube.com/watch?v=mw5FIUNM-fc

[Tpunoxenue 5



https://yandex.ru/video/preview/?text=Документальный%20фильм%20BBC%20
https://yandex.ru/video/preview/?text=Документальный%20фильм%20BBC%20
https://yandex.ru/video/preview/?text=Документальный%20фильм%20BBC%20
https://yandex.ru/video/preview/?text=Документальный%20фильм%20BBC%20
https://yandex.ru/video/preview/?text=Документальный%20фильм%20BBC%20
https://yandex.ru/video/preview/?text=Документальный%20фильм%20BBC%20
https://www.youtube.com/watch?v=mw5FIUNM-fc

NuannurpoBanue u noaaepkKa MpoeKTHOM
U UCCIIEA0BATEIbCKON AEITENLHOCTH
oOydJaronuxcs.

HccnenoBarenbckue MpOEKThI

- [Tonet — aTo marematuka. (B. Ukaio);

- Anrebpa — apudmeTrka AT JeHCTBUM.

- AnreOpanyeckre mpeodpa3oBaHus C mMapaMeTpaMu.
7 xnacc

1. [IponieHTHBIE pacyEThl HA KAXKIbIN JICHB

2. ITocnenaue mudpsl cTeneHen

3. Ilepuoamnueckas 1poOb MHE YJIBIOHYIACH

8 kuacc
Ne | Pa3zpennl Bcero uacos 90P / IOP
1 | [loBropenue kypca 7 | 3 Aunrebpa, 8 kimace, DI'AOY AI1O «Axanemus
KJj1acca MuHnpocseuienus Poccun»
TBuC, 8 knacc, ®I'AOY JI10 «Akagemus
Munnpocsemenust Poccuny»
Homamraue 3aganus. O0O. Anrebpa. 7-9 kinacc. AO
W3narensctBo «lIpocBemenney
2 | YpaBHEHUS U 20 Anre6pa, 8 kiacc, DI'AOY JI10 «Akagemus
HEpPAaBEHCTBA: Munnpocsemenus Poccun»
HepaBenctBa TBuC, 8 kmacc, ®I'AOY JI10 «Akagemus
Munnpocsemenust Poccuny»
Homamraue 3aganus. O00O. Anrebpa. 7-9 kinacc. AO
W3narensctBo «lIpocBemenney
3 | Uucnau 17 Aunrebpa, 8 kimace, PDI'AOY AI10 «Axanemus
BBIYMCIICHUS: Munnpocsemenust Poccuny»

KBaagpaTHblii KOpEeHb

TBuC, 8 xmacc, ®I'AOY JI1O «Akagemus
MuHnpocsemenus Poccun»

Howmamraue 3aganus. O00. Anrebpa. 7-9 knacc. AO
N3 patensctBo «IIpocBemienue»

4 | YpaBHeHus u 17 Anre6pa, 8 kiacc, DI'AOY 10 «Akagemus
HEpPAaBEHCTBA: MuHnpocsemenus Poccun»
KBagparusie TBuC, 8 xmacc, ®I'AOY JI1O «Akagemus
YpaBHECHUSA Munnpocsenienust Poccum
Howmamraue 3aganus. O00. Anrebpa. 7-9 knacc. AO
N3 paTensctBo «IIpocBemienue»
5 | AnreGpandeckue 17 Anrebpa, 8 kiace, PI'AOY IO «Axkanemus
BBIPAYKEHUSL: MuHnpocsemenus Poccun»
HpobHo- TBuC, 8 xmacc, ®I'AOY JI10 «Akanemus
palMOHAILHBIE Munnpocsenienust Poccuny
BBIPAKEHUS Homamnue 3ananus. O00. Anrebpa. 7-9 kmacc. AO
N3 paTensctBO «IIpocBenienune»
6 | YpaBHeHus u 19 Anre6pa, 8 kiacc, DI'AOY 10 «Akagemus
HEpPAaBEHCTBA: Munnpocsemnienust Poccun»
HpobHo- TBuC, 8 xmacc, ®I'AOY JI10 «Akanemus
paMOHAIbHBIE Munnpocsenienust Poccuny
yYpaBHEHUs Homamnue 3ananus. OO00. Anrebpa. 7-9 kimacc. AO
N3 paTensctBO «IIpocBemienne»
7 | OyHKIMH 15 Anre6pa, 8 kiacc, DI'AOY 10 «Akagemus
Munnpocenienust Poccuny»
TBuC, 8 xmacc, ®I'AOY JI10 «Akanemus
Munnpocenienust Poccuny»
Howmamraue 3amganus. O00. Anrebpa. 7-9 xnacec. AO
N3 paTensctBO «IIpocBenienue»
8 | AnreOpanueckue 14 Anre6pa, 8 kiacc, DI'AOY JI10 «Akagemus

BbIpakeHHs: CTENeHN

Munnpocenienust Poccuny




TBuC, 8 kmacc, ®I'AOY JI1O «Akamgemust
Munnpocsenienus Poccun»

Homamrawue 3aganus. OOO. Anrebpa. 7-9 knacc. AO
W3narensctBo «IIpocBemienue»
9 | Yucimau 7 Aunrebpa, 8 kimace, DI'AOY AI1O «Axanemus
BBIYMCIICHUSA Munnpocsenienus Poccum»
JemnmocThb TBuC, 8 xmacc, ®I'AOY JI1O «Akanemus
Munnpocsenienus Poccum»
Homamrawue 3aganus. OOO. Anrebpa. 7-9 knacc. AO
W3narensctBo «lIpocBenienue»
10 | MHosxecTBa 4 Aunrebpa, 8 kimace, PDI'AOY AI1O «Axanemus
Munnpocsenienus Poccun»
TBuC, 8 kmacc, ®I'AOY JI1O «Akanemus
Munnpocsenienus Poccun»
Homamraue 3aganus. OO0O. Anrebpa. 7-9 kinacc. AO
W3narensctBo «lIpocBemenney
11 | BepostHOCTb 4 Anrebpa, 8 kiacc, PI'AOY 10 «Axanemus
CITy4aifHOTO COOBITHSA Munnpocsemenus Poccun»
TBuC, 8 xmacc, ®I'AOY JI1O «Akanemus
Munnpocsemenust Poccuny»
Homamraue 3aganus. O00O. Anredpa. 7-9 kinacc. AO
W3narensctBo «lIpocBemenney
12 | OnucarenbHas 5 Aunrebpa, 8 kimace, DI'AOY IO «Axanemus
CTaTUCTHKA. Munnpocsenienust Poccuny»
PaccenBanue gaHHBIX TBuC, 8 ximacc, ®«I'AOY AI1O «Akanemus
Munnpocsenienus Poccun»
Homamraue 3aganus. OOO. Anredpa. 7-9 knacc. AO
N3parensctBo «lIpocBemienue»
13 | Beenenue B reopuro | 3 Anrebpa, 8 kitacc, PI'AOY JII10 «Akagemus
rpa¢os MuHnpocsemienus Poccun»
TBuC, 8 xmacc, ®«I'AOY AI1O «Akanemus
Munnpocsenienus Poccun»
Homamraue 3aganus. OOO. Anredpa. 7-9 knacc. AO
N3parensctBo «IIpocBenienue»
14 | Jloruka 2 Aunrebpa, 8 kimace, DI'AOY AIO «Axanemus
Munnpocsenienus Poccun»
TBuC, 8 ximacc, ®«I'AOY AI1O «Akanemus
Munnpocsenienus Poccum»
Homamraue 3aganus. OOO. Anredpa. 7-9 knacc. AO
N3 parensctBo «IIpocBenienue»
15 | Onepanuu Haf 3 Aunrebpa, 8 kimace, DI'AOY AI1O «Axanemus
CIIy4YaliHBIMU Munnpocseunienus Poccum»
COOBITUSIMH. TBuC, 8 xmacc, ®I'AOY JIIO «Akamgemust
Crnoxxenue Munnpocsenienust Poccun»
BEPOATHOCTEH Jomamaue 3aganua. O0O. Anrebpa. 7-9 knacc. AO
N3 parensctBo «IIpocBemienue»
16 | Ycnosnas 5 Aunrebpa, 8 kimace, DI'AOY AI1O «Axanemus
BEPOSITHOCTb, Munnpocsenienust Poccun»
YMHOKE€HHUE TBuC, 8 kmacc, ®I'AOY JI1O «Akagemust
BEPOSITHOCTEM, MuHnpocsemienus Poccun»
HE3aBUCHUMEIE Homamraue 3aganus. OOO. Anredpa. 7-9 knacc. AO
COOBITHS N3parensctBo «lIpocBemenue»
17 | O6o00menue, 15 Anrebpa, 8 kitace, PI'’AOY JIT1O «Axkagemus

KOHTPOJIb

Musnnpocsenienus Poccuny»




TBuC, 8 kmacc, ®I'AOY JI1O «Akamgemust
Munnpocsenienus Poccun»

Homamrawue 3aganus. OOO. Anrebpa. 7-9 knacc. AO
W3narensctBo «IIpocBenienuey

Bcero gacos: 170

3anaun Moayis «IIkoabHBIM
YPOK»

Conepsxanne Bocniutanus B PITYII

[Tpuioxenue 1

[ToHsTHIHBIN anmapat A
BOCITUTAHUS CPEACTBAMU
npeaMeTa, MPUBJICYCHUE BHUMAHMS
K LICHHOCTHOMY aCIIeKTy
M3Yy4aeMbIX SBICHHI

Bceo6n1a;1 MaTEMaTHU4YCCKas1 I'PaMOTHOCTb HaCCJICHU,
[MO3HABaTEJIbHbIE CIIOCOOHOCTH YCIO0BCKA, JIOTMYCCKOC MBIIIJICHHC,
pasBuBaromiass HHTCIUICKTYyaJlbHAasA  JOCATCIBHOCTH, KpacoTa U

YBIICKATEIbBHOCTh MaTeMaTHKH, CHCTEMOOOpa3ylolas pojib B
00pa3oBaHUH, 0COOOE MECTO MAaTEeMAaTHKH B HAayKe, KYJIbType MU
OOIIECTBCHHONW  KHW3HU, KIOY K  00OPOHOCIIOCOOHOCTH,
WHHOBAIIMOHHON 3KOHOMHKE, IPOTHO3UPOBAHUIO MPUPOIHBIX U
TEXHOI'CHHBIX KaTaCTpOd), 6I/IOMCI[I/IIII/IHC, HAaYKOCMKOMY u
BBICOKOTEXHOJIOTHYHOMY TIPOU3BOJICTRY.

Pa3Butue MBIIIJICHUA, JIOTHUKH, IIaMATH, caMOpasBUTHUC,
camMo00pa3oBaHKe, MOTUBAIIHS K O0YICHHUIO M [TO3HAHHIO, YIaCTHE B
COI[MAJIbHO  3HAYMMOM  TpPYyJE, LEJIOCTHOE MHPOBO33PCHHS,
KOMMYHHKATHBHAS KOMIIETCHTHOCTH COTPYAHUYECTBE C yJANTUMUCS

[Ipuioxenue 2

[TpuBieueHre BHUMaHUS K
LIEHHOCTHOMY aCIIEKTy N3y4aeMbIX
sBieHni. Opranuzanus paboTsl C
MOJIy4aeMOM Ha YPOKE COI[MaJIbHO
3HaYMMOI uH(popMmaren —
MHUIMHPOBaHUE €€ 00CyXIeHus,
BBICKA3bIBAaHUS 00YJaIOLUIMMHUCS
CBOEr0 MHEHUS 110 €€ IIOBOAY,
BBIPaOOTKH CBOETO K HEl
OTHOILICHUS.

Beenenue B8 YMK Aunrebpa.7,8,9 knaccol: yue6. s
o0mieo0pa3oBar. opranmu3aryii: yriayo:. yposens / [FO.H.
MakxkapsrueB, H.I'. Mungrok, K.U. Hemikos, U.E. ®eokTucToB|. —
M.: IlpocBemienue, 2019.

3akmouenue B YMK Anre6pa.7,8,9 knaccel: yueb. ais
o01eobpaszoBat. opranuzanuii: yrayosn. yposens / [FO.H.
MakxkapsrueB, H.I'. Munarok, K.U. Hemikos, U.E. ®eokTHcTOB|. —
M.: Ilpocsemienue, 2019.

Beenenue B YMK Aunre6pa. 7, 8, 9 knacc. Jlugaktuyeckie MaTepUasbl.
Metoauueckue pekomenaaiuu /M. E. deokTucros. -M.:
Mmuemo3suna,2013.

3akmoyenue B YMK Aunre6pa. 7, 8, 9 kinacc. Jlunaktudeckue
Matepuaibl. Metoauueckue pekomenamnuu /M. E. deoktuctos. -M.:
Muemo3suna,2013.

[Tpunoxxenue 3

[IpumeHeHue Ha ypoke
MHTEPaKTUBHBIX (POpM paboTHI C
00y4arIUMUCs, CTUMYJIHPYIOIINUX
MI03HABATEJIbHYIO MOTHUBALIUIO
00ydJaronuxcs, HHUIUUPOBAHKE
00CyX/1eHUs1, BBICKA3bIBAaHUS
00yJaronMMucs CBOET0 MHEHHUS,
BBIPAOOTKH CBOETO OTHOIIECHUS.

[TpoBeneHmne MUCKyCCHM HAa TeMBI (MCIOIb30BaHUE 1IUTAT):

- «Ecnu BBI XOTHUTE HAYYUTHCS IJIABATh, TO CMENIO BXOAHUTE B BOAY,
a eclli XOTUTE HayuyuThCs pelaTh 3a7auu, To pemaiire ux». (/.
I[loiia)

- «PaHO WM MO3/THO BCsIKasi MpaBUIIbHAS MaTeMaTHyecKas uaes
HaXOJUT NMPUMEHEHHUE B TOM WM HHOM JIeJIe.

(A.H. Kps10B)

[TpoBenenue ne6aTOB HA TEMBI:

- «B MaTemartuke ecTh CBOSI KpacoTa, KakK B )KMBOIIUCU U

023U M.

(H.E. XykoBckwuit)

- «Xumus — mpaBasi pyka GU3NKH, MaTeMaTHKa — €€ TIa3y.
(M.B. JIomoHOCOB)

VYpok B OubnmoTeke: «3a cTpaHUIlaMH Y4eOHUKA anreOph».
VYpok B my3ee: «[1omo6HO TOMY Kak BCE HCKYCCTBA TATOTEIOT K
MY3bIKE, BCE HAYKH CTPEMSITCSI K MATEMAaTUKEY.

[Tpunoxenue 4




Hcmonp30BaHne BOCITHTATEILHBIX

BO3MOYKHOCTEH COJEpKaHUSA

y4eOHOro MpeaMera ¢
ncnons3oBanueM LIOP u D0P.

Anrebpa 7-9. bubnuoreka muppoBBIX PECYPCOB.
http://metodisty.ru/m/groups/files/matematika_v_shkole?cat=32
Anrebpa 7-9 kiaccsl (BUAE0CIIPABOYHHUK)
https://www.youtube.com/playlist?list=PLk91gesJngS101e4uhlo-
x172ghTcLOal

IIpocmoTp BuEO-ypoKoOB 110 Yuu. Py

33,[[21‘11/[ MMPAKTUYICCKOI'o COACPIKAHUAA.
https://www.youtube.com/watch?v=mw5FIUNM-fc

[Tpunoxenue 5

NuannuupoBanue U MogaepKka
MIPOEKTHOM M MCCIIEA0BATEIbCKOM
JESTEIIBHOCTH 00YJarOIINXCSI.

UccnenoBarenbCkue npoeKThl
- [Tonet — aTo marematuka. (B. UkasioB);
- AnreOpa — apudMeTHKa MATH ISHCTBUH.
- AnreGpanyeckre mpeodpa3oBaHus ¢ MapaMeTpaMu.
8 kiacc
1. I[Toctpoenue rpadukoB GyHKIUN.
2. ParmonanbpHbIC Yrca
3. Cummetpus B anredbpe. CUMMETPUYECKUE MHOTOUJICHBI
4. B Mmupe KBaJpaTHbIX YPaBHEHUH.

9 kaacc
Ne Paznennt Bcero 20P/ 1OP
4acoB
1 | IloBrOpenue kypca 8 3 Anrebpa, 9 kitace, PI'AOY IO «Axkanemusi MuHnpocBemieHus
KJlacca Poccun»
TBuC, 9 kiace, ®I'AOY IO «Akagemuss MUHIIpOCBEIICHUS
Poccun»
Homamnue 3aganus. O00. Anrebpa. 7-9 kimacc. AO
N3parensctBo «IIpocBenienue»
2 | OyHKIIUHN 25 Anrebpa, 9 kitace, DI'AOY IO «Axkanemusi MUHIIpOCBEIIEHUS
Poccun»
TBuC, 9 xiacec, ®I'AOY IO «Akaaemusi MUHIIpOCBEIIEHUS
Poccun»
Homamnue 3aganus. O00. Anre6pa. 7-9 kimacc. AO
N3parensctBo «IIpocBenienue»
3 | YpaBHeHUS 15 Anrebpa, 9 kitace, DI'AOY IO «Axkanemusi MuHIpocBeieHus
HEpaBEHCTBA: Poccun»
KBanpatubie TBuC, 9 xiacec, ®I'AOY IO «Akaaemuss MUHIIpOCBEIIEHHS
HEpPaBEHCTBA Poccuny»
Homamaue 3aganus. O0O. Anrebpa. 7-9 kmacc. AO
N3 parensctBo «IIpocBenienue»
4 | YpaBHeHUS U 25 Anrebpa, 9 kitace, DI'AOY IO «Axkanemuss MUHIIpOCBEIIEHUS
HEpaBEHCTBA: Poccuny
YpaBHeHus, TBuC, 9 kiacc, ®I'AOY AI1O «Akagemust MUHIPOCBEMIEHUS
HEpPaBEHCTBA U UX Poccuny
CHUCTEMBI Homamaue 3aganus. O00. Anre6pa. 7-9 kmacc. AO
N3 parensctBo «IIpocBenienue»
5 | Hucrnossie 25 Anrebpa, 9 kitace, DI'AOY IO «Axkagemuss MUHIIPpOCBEIIEHUS
MOCJIeI0BATETbHOCTH Poccuny
U IPOTPECCUU TBuC, 9 kiacc, ®«I'AOY AI1O «Akanemuss MUHIPOCBEICHUS
Poccumn»
Homamaue 3aganus. O00. Anrebpa. 7-9 kmacc. AO
N3parensctBO «lIpocBemmenue»
6 | Anre6pandeckue 12 Anrebpa, 9 kitace, PI'AOY IO «Axkanemuss MUHIIpOCBEIICHUS

BBIPAKCHUSL:

Poccun»



https://www.youtube.com/watch?v=2tOsCROrjUw&list=PLk91qesJngSI01e4uh1o-x172qhTcL0aI
https://www.youtube.com/playlist?list=PLk91qesJngSI01e4uh1o-x172qhTcL0aI
https://www.youtube.com/playlist?list=PLk91qesJngSI01e4uh1o-x172qhTcL0aI
https://www.youtube.com/watch?v=mw5FIUNM-fc

CreneHsn ¢
paI_[I/IOHaJIBHBIM
oKasarejieM

TBuC, 9 kinacc, ®«I'AOY AI1O «Akagemuss MUHIPOCBEIECHUS
Poccuny

Howmamaue 3aganus. O00O. Anre6pa. 7-9 kmacc. AO
WzparensctBo «IIpocBemienne»

7 | DieMeHThI
KOMOWHATOPUKH

Anrebpa, 9 kitace, DI'AOY IO «Akanemuss MUHIIPOCBEIICHUS
Poccuny

TBuC, 9 kiacc, ®«I'AOY AIIO «Akagemuss MUHIpOCBEIICHUS
Poccuny

Homamaue 3aganus. O00. Anre6pa. 7-9 kmacc. AO
WznarensctBo «lIpocBemienney

8 | 'eomeTrpuueckas
BEPOSITHOCTh

Anrebpa, 9 kitace, DI'AOY IO «Axkanemuss MUHIIPpOCBEIICHUS
Poccuny

TBuC, 9 kiacc, ®«I'AOY AI1O «Akagemuss MuUHIpOCBEIEHUS
Poccuny

Jowmamraue 3aganus. O0O. Anre6pa. 7-9 kmacc. AO
MznarensctBo «lIpocBemenuey

9 | UcnbelTanus
bepuymn

Anrebpa, 9 kitace, PI'AOY IO «Axkanemusi MuHnpocBemieHus
Poccuny

TBuC, 9 kinacc, ®«I'AOY AI1O «Akanemuss MUHIPOCBEIICHUS
Poccuny

Jowmamaue 3aganus. O00. Anrebpa. 7-9 kmacc. AO
MznarensctBo «lIpocBemienue»

10 | CnyuaitHas
BEJINYMHA

Anrebpa, 9 kitace, ®DI'AOY IO «Axkanemuss MUHIIpocBeeHus
Poccuny

TBuC, 9 kiace, ®I'AOY IIIO «Akagemusi MUHIIpOCBEIICHHS
Poccuny

Homamnue 3aganus. O00. Anre6pa. 7-9 kmacc. AO
N3parensctBo «IIpocBenienue»

11 | Yucnossie
XapaKTEPUCTUKU
CIIyYalHbIX BEJIMYHH

Anrebpa, 9 kiace, DI'AOY IO «Axkanemus MUHIpPOCBEIEHUS
Poccuny

TBuC, 9 xiacec, ®I'AOY IO «Akagemusi MUHIIpOCBEIICHUS
Poccuny

Homamnue 3aganus. O00. Anre6pa. 7-9 kmacc. AO
N3parensctBo «IIpocBenienue»

12 | 3akon OOJIBIINX
qucen

Anrebpa, 9 kitace, DI'AOY IO «Axkanemusi MuHIpocBelieHus
Poccuny

TBuC, 9 xiacec, ®I'AOY IO «Akagemusi MUHIIpOCBEIICHUS
Poccuny

Homamaue 3aganus. O00. Anre6pa. 7-9 kmacc. AO

N3 parensctBo «IIpocBenienue»

13 | IToBTOpEHME,
0000111EHHE,
CHUCTEMaTH3aIUs
3HAaHUM

38

Anrebpa, 9 kitace, DI'AOY IO «Axkagemuss MUHIIpOCBEIIEHUS
Poccuny

TBuC, 9 xiacec, ®I'AOY IO «Akagemuss MUHIIPOCBEIICHHS
Poccuny

Homamaue 3aganus. O00. Anre6pa. 7-9 kmacc. AO

N3 parensctBo «IIpocBenienue»

Bcero gacos:

170

3anaun Moayis «IKkombHBIHM
YPOK»

Conepxanne Bocniutanusi B PITYTL

[Tpunoxenue 1

[ToHsTHIHBIN anmapat A
BOCIIUTAHUS CPEACTBAMU
MpeMETa, MPUBIICUYCHUE

Bce06ma>1 MaT€MaTUUYCCKas rpaMOTHOCTh HACCIICHM A, I03HABATCIIbHBIC
CIIOCOOHOCTHU YCJIOBCKaA, JIOTHUYCCKOC MbBIIIJICHHUC, pPa3BHUBaAroiiasa
HHTCJUICKTYAaJIbHad  JOCATCIBHOCTb, KpacoTa W  YBJICKATCJIbHOCTH




BHUMAaHHS K LIEHHOCTHOMY
aCIIEKTY U3Y4aeMbIX SBJICHUI

MaTeMaTHKH, CHCTeMO0Opasyroias pojik B 00pa3oBaHUH, 0CO00E MECTO
MaTEeMAaTHKU B HayKe, KyIbType U OOIIECTBEHHOW MXW3HHU, KU K

000pOHOCTIOCOOHOCTH, WHHOBALIMOHHOMN SKOHOMHUKE,
NPOTHO3UPOBAHUIO  TNPHUPOJHBIX M TEXHOTCHHBIX  KaracTpod,
OnoMeauInHE, HayKOEMKOMY u BBICOKOTEXHOJIOTUYHOMY
IIPOU3BO/CTBY.

Pa3Butue MBIIIICHHUS], JIOTHKH, MaMATH, CcaMOpa3BUTHE,
camMoo0Opa3oBaHNe, MOTUBAIMS K OOYUYEHHIO U TO3HAHUIO, y4acTHE B
COI[MAJIBHO  3HAYMMOM  TpPyAE,  LEJIOCTHOE  MHUPOBO33pPEHUA,

KOMMYHUKATHBHAA KOMIICTCHTHOCTHU COTPYAHHUYCCTBC C yHAllIUMUCHA

[Tpunoxenue 2

[IpuBneuenne BHUMaHUS K
LICHHOCTHOMY aCIIEKTy
M3y4aeMbIX SBJICHUM.
Opranuzanuus paboTsl ¢
II0JIy4a€MOU Ha ypOKe
COLIMAJIBHO 3HAYMMOMN
uHpopManuei —
UHULUIPOBaHUE €&
00CyX1€HUS, BBICKA3bIBAHUS
00y4aroIyUMHUCs CBOETO MHEHUS
1o €€ NoBOJy, BEIpaOOTKU
CBOET0 K HeH OTHOILIEHMUS.

Beenenue B8 YMK Anre6pa.7,8,9 knaccel: yueb. mist 06meo0pa3oBar.
opranuzaruii: yriy6:a. yposess / [HO.H. Makapsrues, H.I'. Muniok,
K.U. Hemikos, U.E. ®eokTucros|. — M.: IIpocemenne, 2019.
3axmouenue B YMK Anre6pa.7,8,9 knacesl: yueb. s
obmieo0pazoBar. opranmu3aruii: yriayo:i. yposens / [HO.H. Maxkapbrdes,
H.I'. Munniok, K.1. Hemkos, U.E. ®eoktucros|. — M.: [IpocBemienue,
2019.

Brenenne B YMK Aunre6pa. 7, 8, 9 kinacc. JlugakTHUecKre MaTepPHAIBI.
Metoauueckue pekomenaaiuu /M. E. deoktuctos. -M.: Muemo3uHa,2013.
3akmouenre B YMK Aunre6pa. 7, 8, 9 kinacc. JlugakTHIECKHE MaTepUaIbL.
Metomnaeckue pekomenaaiuu /M. E. deoktucros. -M.: Muemo3nHa,2013.

[Ipunoxenue 3

[IpumeHeHne Ha ypoke
MHTEPaKTUBHBIX (POpM paboTHI C
00ydJaronmMucs,
CTUMYJIUPYIOIINX
MI03HABATEIbHYIO MOTHBALIUIO
00yJaroImuxcsi, ”HUIUUPOBAHHE
00CYX/IeHUSs1, BRICKA3bIBAHUS
00y4aroIUMHUCs CBOETO MHEHMUS,
BBIPAOOTKHM CBOETO OTHOIICHUSI.

[TpoBeneHue TUCKYCCUH HA TEMBI (MCTIOIB30BAHUE [IUTAT):

- «Ecnu BbI XOTUTE HAy4UThCA TUIaBaTh, TO CMEJIO BXOJIUTE B BONLY, &
€CJIM XOTUTE HayuYUThCs pelaTh 3a7auu, To pemaiite ux». (. Ioiia)
- «PaHO WM MO3THO BCsIKas MpaBUIIbHAS MaTeMaTH4YecKas uaes
HAXOJUT MPUMEHEHHUE B TOM WJIM HHOM JIeJIe.

(A.H. Kpsi0B)

[TpoBenenune neGaTOB HA TEMBI:

- «B Maremartuke ecTb CBOSI KpacoTa, Kak B )KUBOIIUCH U MTOI3UN».
(H.E. XKykoBckuif)

- «Xumus — mpaBasi pyka (UMK, MaTEMATHKa — €€ TIa3y.

(M.B. JIomoHOCOB)

Ypok B 6ubnmmoteke: «3a CTpaHUIIaMU yu4eOHUKA anreOphiy.

VYpok B my3ee: «[1loqo6HO TOMY Kak Bce HCKYCCTBA TATOTEIOT K
MY3bIKE, BCE HAYKH CTPEMSITCSI K MATEMAaTHKEY.

[Ipunoxenue 4

Hcnonnp3oBanue
BOCIIUTATEIBLHBIX BO3MOKHOCTEHN
coJiepKaHusl y4eOHOTro
MpeMETa C UCTIOIb30BAHNEM
1IOP u O0P.

IIpocmoTp BUIEO-YpPOKOB 110 Yuu. Py
3ajaun MpakTUYECKOrO COAECPIKAHMUS.
https://www.youtube.com/watch?v=mw5FIUNM-fc

[Ipunoxenue 5

Nuanunnposanue u nogaepxka
MIPOEKTHOUN 1
HCCJIEI0BATEIbCKOM
JESATETLHOCTH 00yUJarOIINXCS.

HccnenoBaTenbCKue MPOEKTHI
- [Toner — sTo MatemaTuka. (B. Ukanos);
- Anre6pa — apudMeTHKa MATH TIeHCTBUI.
- Anrebpanueckue mpeoOpa3oBaHus C TapaMeTPaMH.
9 kiacc
1. MaremaTruka B 5KOHOMUKE
2. Apudmernueckasi 1 TeOMETPHUYECKas IPOTPECCHH B OKPYKaIOIIEeH
HAC XKU3HU
3. B mupe anre6pandeckux ypaBHEHHI



https://www.youtube.com/watch?v=mw5FIUNM-fc

