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IHosicHuTEIbHASA 3alIMCKA

[Iporpamma mo MaTeMaTHKe Ha yPOBHE OCHOBHOTO O0IIET0 00pa30BaHUsI COCTaBJIEHA HA OCHOBE:

— mpukaza Munmnpocsemnierus oT 31.05.2021 Ne 287 «O6 yTBepx)aeHNH (heaepaTbHOr0 TOCYAapCTBEHHOTO
00pa30BaTeNpHOTO CTAHIAPTa OCHOBHOTO 00IIero 00pa3oBaHusy (C H3MEHEHHUSIMH U TOTIOTHEHUSIMU );

— mnpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepkacHuH (enepalibHOi 00pa3oBaTeIbHON
IpOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUA»;

— (¢enepanpHO paboyeil mporpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHus npeamera «MaTematukay s 5 —
9 kiaccoB (0a30BbIi YpPOBEHB);

— OcHoBHas oOpa3oBaTelbHas OporpamMma OCHOBHOTro oOmiero o6pazoBanusi MBOVY «llymHoBckas
CO».

[Ipu cocraBiaeHnu paboueil mporpaMMbl UCTONIB30BAINCH ABTOPCKUE MPOTPAMMBI: MaTeMaTHKa 5-6
kinaccel - H.A. Bunenkuna, B.M. KoxoBa, A.C. YecHokoBa; anrebpa 7-9 kiaccel - MaxkapsiueBa 1O.H.,
Munarok H.I'., HemkoBa K.W. u ap, nox pen. TensikoBckoro C.A; reomerpust 7-9 knaccel - Atanacsia JI.C.,
byrysos B.®, Kagomues C.b. u ap.; BeposTHOCTh M cTatucTuka 7-9 kiaccel - W.P. Briconkuii, 1.B.
Amenko, nox pex. M.B. Amenko
[easimu U3ydeHusi MaTeMaTUKU Ha YPOBHE OCHOBHOTO 00I1Ier0 00pa30BaHusl SBIISIOTCS:

— (opMHupOBaHHWE NEHTPAIHHBIX MATEMATHYECKUX TMOHATHUH (YMCIO, BEJIUYMHA, T€OMETpUUECKas
durypa, TiepeMeHHas, BEpPOSITHOCTh, (YHKIHUSA), O0OECIEUHBAIOIINX TMPEEMCTBEHHOCTh |
MEePCIEeKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00yUarOIIUXCS;

— TOJBeJeHHE 00YyJaroMIMUXCs Ha IOCTYITHOM JUUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U MaTEeMAaTUKH U
OKPYXAroIIero MUpa, MOHNMAHHE MaTEMATHKH KaK YaCTH OOIIEH KyJIbTyphl UeIIOBEUECTBA,

— pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0OyYaromuxcsi, IO3HABATEIHHOU
AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBINUICHHUS, HHTEpeca K HU3YyYCHHUIO
MaTEMaTHKW;

— ¢opmupoBanue GyHKIIMOHATHLHOW MAaTEMaTHYECKOI TPaMOTHOCTH: YMEHHSI paclio3HaBaTh MPOSBICHUS
MaTEeMATHYECKUX TOHSITHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHBIX KU3HECHHBIX CUTYAIUAX U TIPH
W3YYEHUU JIpYTUX Y4eOHBIX MPEAMETOB, NPOSBICHUE 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
dbopMHpOBaTh WX Ha S3bIKE MaTEMaTUKM W CO3/1aBaTh MATEMAaTHUYECKHUE MOJIEIH, TPUMEHSThH
OCBOGHHBIM MaTeMaTW4YeCKWW ammapar Mg pelleHus MPaKTHKO-OPUEHTUPOBAHHBIX — 3a/ad,
WHTEPHPETUPOBATH U OIICHUBATH MOJYYCHHBIE PE3YIbTaThI.
3agaun:

— (opMUPOBATH AIEMEHTHI CAMOCTOSATEIHHON WHTEIJICKTYalbHOU JESATEILHOCTH Ha OCHOBE OBJAJICHUS
MaTeMaTHYECKUMH METOJIaMU TTO3HAHUS OKPYKAIoMIEro Mupa (YMEHHE yCTaHaBJIMBATh, OMHCHIBATH,
MOJICTTUPOBATh M OOBSICHATH KOJTHUECTBEHHBIC U TIPOCTPAHCTBEHHBIC OTHOIICHHUS );

— pa3BHBaTh OCHOBBI JIOTUYECKOTO, 3HAKOBO-CUMBOJMYECKOTO W AITOPUTMHYECKOTO MBIILUICHNUS;
MIPOCTPAHCTBEHHOTO BOOOpaKEHMsI; MAaTeMaTH4YeCKOW peud; YMEHHs BECTH TOUCK HMHGOpMaluud U
paboTath ¢ Hel;

— pa3BUBaTh MO3HABATEIbHBIE CIOCOOHOCTH;

— BOCIHHUTHIBATh CTPEMIICHHE K PACIIUPEHUIO MATEMAaTHYECKIX 3HAHU;

— cmoco0CTBOBaTh MHTEIUICKTYATbHOMY Pa3BHUTHIO, (DOPMHUPOBATH KAaueCTBO JTUYHOCTH, HEOOXOIUMBIC
YEJIOBEKY JUISI TIOJHOIICHHOW >KM3HU B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE MAaTEMAaTHUYECKOU
JESTENIbHOCTH: SICHOCTH ¥ TOYHOCTH MBICIIH, UHTYHUIIUH, JIOTUYECKOTO MBIIIICHUS, TPOCTPAHCTBEHHBIX
MIPEeJICTaBICHUN, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

— BOCIHUTHIBaTh KYJIBTYPY JIMYHOCTH, OTHOILICHHS K MaTeMaTHKE KaK K 4YacTh OOIIeYeIOBEYECKOM
KyJbTYpbl, UTPAIOIIEH 0COO0YIO pOJib B OOLIECTBEHHOM Pa3BUTHH.

MecTo y4eOHOro npeaMera B yueOHOM IJIAHE HIKOJIbI

Ha wu3yuenne mnpenmera «Maremartukay otBoautca 952 waca: B 5 Kkiacce yueOHOro Kypca
«Marematuka» — 170 yacoB (5 yacoB B HeZien0); B 6 kilacce yueOHOro kypca «Marematuka» — 170 yacos
(5 gacoB B Heneno); B 7 Kilacce yueOHOTo Kypea «Anredpa» - 102 gaca (3 gaca B Heeno), yaeOHOTo Kypca
«I"eomeTpusi» - 68 yacoB (2 yaca B He/IEN0), y4eOHOTO Kypca «BeposaTHOCTh U cTaTUCTHKa» - 34 daca (1 gac
B HeNeNio); B 8 kiacce ydeOHoro kypca «Anrebpa» - 102 waca (3 waca B Hezenmo), ydeOHOTO Kypca
«I"'eomeTpusi» -68 "acoB (2 daca B He/IeN0), yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKA» - 34 vaca (1 gac
B Hemeni); B 9 kiacce ydeOHOro kypca «Anrebpa» - 102 waca (3 waca B Hezenmo), ydeOHOToO Kypca



«I"eometpusi» - 68 yacoB (2 yaca B HeZlelNt0), yueOHOro Kypca «BeposTHOCTh U cTaTUCTHKa» - 34daca (luac

B HEJIEIIO).
I. T[nanmpyemblie pe3yJabTaThl OCBOEHHS MPOrPaAMMBbI NpeAMeTa
JInyHOCTHBIE pe3yJIbTAThI
MaTpuOTUYECK — HOPOABJICHUEM HHTEpECAa K MNPOUUIOMY H HACTOALIEMY pOCCI/IfICKOf/’I MaTE€MaTHKH, OCHHOCTHBIM

O€ BOCIIMTAHUEC

OTHOIIIEHUEM K JOCTHXKEHHUSIM POCCUMCKHUX MATEMaTUKOB U POCCUMUCKON MaTeMaTH4YeCKOM IKOJIbI,
K MCIIOJIb30BaHMIO 3TUX JOCTH)KCHUH B IPYTMX HAYKaX W NPUKIAJIHBIX chepax

rpakaHCKOe — TOTOBHOCTBIO K BBIIOJIHGHUIO OOS3aHHOCTEH TpaXIaHWHA W pealu3alid ero Impas,
U JyXOBHO- IPEICTaBIEHHEM O MAaTeMAaTHYECKUX OCHOBaX (DyHKIMOHMPOBAHUS Pa3JIMUHBIX CTPYKTYD,
HPaBCTBEHHOE SBJICHUH, MpPOLELYp I'PaKIaHCKOro olImecTBa (HampHMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
BOCIHTaHNE 00CYXKIEHHIO 3TUYECKUX IPOOIEM, CBA3AHHBIX C IPAKTUYECKUM IIPUMEHEHHEM JOCTHKEHUH
HayKH, OCO3HAHUEM Ba’KHOCTU MOPAJIbHO-3THUECKUX NPUHIUIIOB B IESITENBHOCTU YUEHOTO

3CTETHYECKOE —  CIIOCOOHOCTBIO K 3MOILIMOHATBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTEMaTHYECKUX OOBEKTOB,
BOCIUTAHHE 3a]1a4, peIIeHUH, pacCy X JICHUH, YMEHHUIO BUICTh MaTeMaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE

busnueckoe — TOTOBHOCTBIO INPHUMEHATh MaTeMaTHYECKHE 3HAHWS B HHTEpEcaX CBOETO 310pPOBbS, BEACHHS
BOCIHMTAHUE, 370pOBOr0 00pa3a XH3HU (30pPOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHUH U OTIbIXA,
(bopmupoBanu perynspHas ¢u3udecKas aKTUBHOCTB), c()OPMUPOBAHHOCTBIO HaBbIKAa pe(IIeKCUH, MPU3HAHUEM

€  KyJbTyphl
310POBbs u

CBOC€TO ITpaBa Ha OH_II/I6Ky 1 TAKOI'0 K€ IpaBa Apyroro 4€JI0BECKa

SMOIMOHAJIBHO

ro

OJaronoayyus

TpyAOBOC — YCTQaHOBKOM Ha AaKTUBHOE YyYacTHE€ B pEIICHUM MPAKTUYECKUX 3alad MATEMaTUYECKOMN

BOCITMTAHHUC HaNpaBJIEHHOCTH, OCO3HAHWEM BaKHOCTH MAaTEMaTHYECKOro OOpa3oBaHWsS HA MPOTSLKEHHH BCer
KHU3HU ISl YCHEITHON NMPO(eCCHOHANBHON AESTENBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BHIOOPOM M ITOCTPOECHUEM MHIUBUAYAIBHON TPAeKTOPHH 0Opa30BaHMS U KU3HEHHBIX
TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX OTPEOHOCTEH

9KOJIOTHYECKO — OpHEHTAalWel Ha TNpPUMEHEHHE MaTeMaTHYeCKHX 3HAHWW JUId pelleHus 3aaad B olnacTu

€ BOCIIMTAHUC

COXPaHHOCTH OKpY)KaroIlel cpenpl, IUIaHUPOBAHUS TIOCTYIIKOB M OIICHKA KX BO3MOXKHBIX
MOCJIC/ICTBUN Il OKPY’XKAIOIIEH Cpeibl, OCO3HAHMEM TJI0O0AJIBHOTO XapakTepa 3KOJOTHUSCKUX
poOJIeM | ITyTeH UX PeIIeHHS

IEHHOCTH
Hay4IHOTO
THO3HAHMSA

- OpI/IeHTaL[HGﬁ B ACATCIBHOCTU Ha COBPECMCHHYIO CUCTCMY HAYYHBIX Hpe,I[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX PAa3BUTHUA YCJIIOBCKA, MPUPOAbI U O6H.I€CTBa, IIOHMMAaHUEM MaTeMaTHYCCKOMN
HaYKHU KakK C(bepbl YeI0BEUYCCKOM JACATCIIBHOCTH, DTAIIOB eé Ppa3BUTUA U 3HAYUMOCTHU IJIA PA3BUTUA
OUBUJIM3AllUH, OBJIAJICHUCM S3BIKOM MAaTCMAaTHUKU U MaTeMaTH4YECKOM KyanypOﬁ KaK Cp€aCTBOM
ITO3HAHUA MHPaA, OBJIAACHUCM HpOCTeﬁmHMH HaBbIKaMH HCCHeHOBaTeHLCKOﬁ JACATCIBbHOCTH

ajanranasg K
HM3MEHSIOIUM
Cs  YCIIOBUSAM
COLIMAJIBHON |
MPUPOTHON
CpeIbl

— TOTOBHOCTBIO K JEHCTBUSM B YCIOBHUSX HEONPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO NEATEIbHOCTb, B TOM YUCJIE YMEHUE YUUTHCS y IPYTUX
JozeH, mpuoOpeTaTs B COBMECTHOM [ESTEIbHOCTH HOBBIEC 3HAHUS, HaBBIKM M KOMIIETCHLIUH U3
OMbITa IPYTHUX;

—  HEOoOXOAMMOCTBIO B (JOPMUPOBAHHU HOBBIX 3HAHWH, B TOM 4HcIe (OPMYIIUPOBATh UACH, IIOHATHS,
rurnoTe3bl 00 00beKTax W SBICHUSAX, B TOM YHCIIE PaHee HEU3BECTHBIX, OCO3HABATH JC(MHUIIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE pa3BUTHE;

—  CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCIPUHHMATh CTPECCOBYIO CHUTYAIMIO KaK
BBI30B, TpeOYIOIIMH KOHTPMEp, KOPPEKTUPOBAaTh IPUHHMAaEeMble pEIICHUS U JeHCTBUS,
(hopMynUpOBaTh U OLICHUBATh PUCKU M NOCIEACTBUS, HOPMHUPOBATH OIBIT

MeTanpeaMeTHble pe3yJabTAThl

Ilo3nasamenvusle yHugepcaivHovle yuedHbvle Oelicmeus

bazoBrie
JIOTHYECKHE
JefcTBHA
CIOCOOCTBYIOT
(dhopmupoBaHH
10 YMEHUH:

M BBIABJIATE U XapaKTCPU30BaATh CYHICCTBCHHBIC IMPU3HAKKW MAaTEMATHYCCKUX 06'beKTOB, HOHHTI/If/i,
OTHOIICHUH MCKAY IIOHATHAMMU, (l)OpMy.]'II/II)OBaTB OIMPEACIICHUA HOHHTHﬁ, YCTaHaBJIMNBATb
CyH.IeCTBeHHLIfI MIpU3HAK KJ'IaCCI/I(I)I/IKaLII/II/I, OCHOBAaHHA JIA O606I]_ICHI/I$I U CpaBHCHUA, KPUTCPUH
MIPOBOAUMOTO aHAJIK3a,

. BOCIIPHHUMATh, (OpMYyIHpOBaTh M TPEOOPA3OBHIBATH  CYXKICHHS: YTBEPIHUTENbHBIE H
OTpHLATEIbHbIE, €IUHUYHbIC, YACTHBIEC U OOIINE, YCIOBHBIE;
. BBIBIISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEYHs B (paKTax, JaHHBIX,

H36JIIOIICHI/ISIX U YTBCPKACHUAX, TMpEajiaraTb KpPUTCPUM [JId BLIABJICHUS SaKOHOMepHOCTeﬁ n




NIPOTUBOPEYHA;

. JIeNnaTh BBIBOABI C FHCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX H WHIYKTHBHBIX
YMO3aKITIOUEHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;
. pa3dupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUH (TpsSAMbIe W OT MPOTHUBHOTO),

MIPOBOJUTH CAMOCTOSITEIBHO HECJIOKHBIC JI0KAa3aTelbCTBA MAaTEeMAaTHUECKUX (PaKTOB, BBICTPAaUBATh
apryMEeHTAIIHIO, IPUBOAUTDH MIPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

. BHIOMpaTh croco0 pemieHuss yueOHOW 3amayn (CpaBHHBATH HECKOJILKO BAPHAHTOB DPELICHUS,
BbIOMpaTh HanboJee NOAXOSIIUHI ¢ YIETOM CaMOCTOSITEIbHO BbIIEICHHBIX KPUTEPUEB)

bazoBbie . UCIIOJIB30BAaTh BOMPOCHl KaK HCCIEAOBATENLCKUM WHCTPYMEHT IO3HaHMA, (OPMYJINPOBAThH

UCCIIeIOBATeNl | BONPOCHL, (PUKCHUPYIOIIWE TPOTUBOpPEUYUE, MPOOJIEMY, CAMOCTOSITEIBHO YCTaHABIMBATH HCKOMOE H

BCKHE JIaHHoe, OPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3HUIINIO, MHEHHE;

JNEeHCTBUSA . MPOBOJMTH MO CAMOCTOSTENBHO COCTABICHHOMY IUIAHY HECIIOXKHBIM 3KCIIEPUMEHT, HeOOJbIIOe

CHOCOOCTBYIOT | MCCIIEZIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB

(dhopMupoBaHu | MEXKIy COOOIi;

10 YMEHHH: . CaMOCTOSITENbHO (HOpMYIHpOBaTh OOOOIIEHHS W BBIBOABI IO pe3yjibTaTaM HPOBEAEHHOTO
HaOJroeHNs, MCCIEAOBaHMS, OLIEHUBATh JIOCTOBEPHOCTH IIOJIyYCHHBIX pPE3YJIbTaTOB, BHIBOAOB U
000011IeHMI;

. MPOTHO3UPOBATh BO3MOKHOE Pa3BHTHE MpOIECCa, a TAaKKe BBIABUIaTbh HPEAIIONIONKECHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSIX

PaGora cl- BBISIBIISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(OPMAIVH, JaHHBIX, HEOOXOJUMBIX JUIS

vH(pOpMaIel | pemeHus 3a1a4H;

CIOCOOCTBYIOT | * BBIOMpaTh, aHATM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO PA3THYHBIX

¢bopMupoBaHH | BUIOB U (pOpM MpenCTaBICHUS;

10 YMEHHUH: . BEIOMpaTh (opMy mpencraBieHuss HHOOPMANMK ¥ HIUTIOCTPUPOBATH pEIaeMble 3a/a4H
cXeMaMu, TuarpaMMamMu, HHOU TpaduKoi 1 MX KOMOWHALIUSMU;

. OLIEHMBATh HAAEKHOCTH MHGOPMALMHM 10 KPUTEPHUAM, INPEIOKEHHBIM YUUTENIeM HWIH

c(hOpMYITHUPOBAHHBIM CAMOCTOSITEIEHO

Kommynuxamuenvie ynugepcanvivie yueonvie oeiicmeus

Oo6mienue . BOCIIPHHUMATH U (POPMYJIHPOBATH CYKICHUSI B COOTBETCTBHHU C YCIOBUSIMH H LIEISIMHU OOIIEHHUS,

CHOCOOCTBYIOT | SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaxX, IaBaTh

(hopMupOBaHU | TIOSICHEHUS 110 XO/AY PEIIeHHUs 3a7a9i, KOMMEHTHPOBATh MOTyUYeHHBIN pPe3ybTaT;

10 YMEHHI: . B XojAe OOCYXIEHHs 3a/JaBaThb BOMNPOCH IO CYHIECTBY OOCYXIaeMoOil TeMbl, MPOOIEMEI,
pelaeMoii 3a1a4u, BHICKa3bIBaTh WEH, HalleJIeHHbIE Ha TIOMCK PELICHHsI, COMIOCTABIATh CBOH CY>KICHUS
C CYXICHHAMH [IPYTHX YyYaCTHHKOB JHajiora, OOHapyXUBaThb pa3liM4h€ W CXOJCTBO IIO3WIUH, B
KOPPEKTHOH (hopme (HOopMyITUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHHUS;
. NPEACTaBIATh Pe3yJbTaThl PEUICHUS 3aJaud, OSKCIIEPUMEHTAa, MWCCIICAOBaHUs, IPOEKTa,
CaMOCTOSATEIbHO BBHIOMpATh (DOpPMAT BBICTYIUIGHHS C Y4Y€TOM 3aJay Mpe3eHTaluu u 0coOeHHOCTel
ayJIUTOPUH

CoBmecTHas . MOHUMATh M WCIONB30BATh IPEHMYIIECTBA KOMAHIHONW W HMHIVBHIYAIbHOW pabOTHI IpH

JEATENFHOCTh | PelIeHUH YIeOHBIX MaTeMAaTHYECKUX 3a]1a4;

CHOCOOCTBYIOT | * MPUHAMATh [IeJTh COBMECTHOM NIeATENIbHOCTH, IUIAHUPOBATh OPTaHU3AINI0 COBMECTHOU PabOTHI,

(hopMUpOBaHU | pacmpenensaTh BHIbI padOT, MOTOBapUBAThCI, OOCYXKIATh MPOIECC U PE3yibTaT paboThl, 0000INATH

10 YMEHUI: MHCHHS HECKOJIBKHUX JIOCH;
. y4acTBOBaTh B TPYMIOBBIX (Qopmax paboTel (00CyXkmeHus, oOMEH MHEHHUSMH, MO3TOBBIE
MTYPMBI ¥ JIPYTHE), BBITOIHATH CBOIO YacTh PabOTHl M KOOPAWHHPOBATH CBOM NEHCTBUS C IPYTHMHU
YlleHaMH KOMaH/bl, OLIEHMBATh KAadyeCTBO CBOEro BKJIaJa B OOWMHA NPONYKT IO KPUTEPHSM,
c(hOpMYJTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI

Pezynamuenvie ynugepcanvHvle yueoHvle Oeiicmeus

Camoopranusa | CaMOCTOSITEIBHO COCTaBIIATh IUIAH, ITOPHTM PEIICHHWS 3amadd (MJIH €r0 YacTh), BRIOMPATH CITOCOO

st pemieHnss ¢ y4€TOM HWMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh U

CIOCOOCTBYIOT | KOPPEKTHPOBATh BAPHAHTHI PEILICHUH C y4ETOM HOBOI MH(pOPMAaLIUH

hopmupoBaHU

O YMEHUH:

CaMOKOHTpON | BIaJETh COCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3yJibTaTa PEelIeHUs] MaTeMaTHIeCKOn

b 3aJ1auu;

CHOCOOCTBYIOT

(dbopmupoBaHH

10 YMEHUH:




OMOLMOHAIBH
bl MHTEJUIEKT
CHOCOOCTBYIOT
¢dbopMupoBaHH
10 YMEHUH:

OpeaABUACTL TPYAHOCTH, KOTOPLIC MOT'YT BO3HHUKHYTH IPU PCHICHUH 3ada4dMl, BHOCUTH KOPPCKTHUBLI B
JCATCIPHOCTh HA OCHOBC HOBBIX O6CTO$IT€J'II>CTB, HalIeHHBIX OIHI/I60K, BBISABJICHHBIX pr,I[HOCTeﬁ

IIpunstue
ce0a u Ipyrux
CHOCOOCTBYIOT
(hopmMupoBaHU
10 YMEHUM:

OIIEHWBAaTh COOTBETCTBHE pE3yJbTaTa JACATEIbHOCTH ITOCTABICHHON IIETM M YCIOBHUSM, OOBACHATH
MIPUYUHBI JOCTIDKEHUS WM HEJOCTI)KEHUS IIeNTH, HaXOAUTh OIMIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY

IIpenmeTHbIE pe3ybTaThI

[IpenmeTHbIe pe3ynbTaThl OCBOGHHS MIPOTPaMMBbI [0 MaTeMaTHKe MPECTaBJICHbI MO To/1aM 00y4eHUs
B CIEAYIOIIMX pa3/ienax MporpaMmbl B paMKax OTAEIbHBIX Y4eOHBIX KypcoB: B 5—6 Kjaccax — Kypca
«Matemarukay, B 7-9 kinaccax — KypcoB «Anredpa», «I'eomerpus», « BeposITHOCTb U CTAaTHCTUKA.

YueOnslit kypc <MATEMATHUKA)»
5-6 kiaacc
I. Coaepxanue o0yueHust
5 knace

HarypanbHble Ync/ia 1 HyJIb

Harypanbroe uucno. Psn Hatypanenbix uncen. Yucio 0. M300pakeHne HaTypalbHBIX YHCENT TOYKaMU
Ha KOOPJIMHATHOM (YUCIIOBOI) MPSAMOH.

[To3unmonHas cucrema cyucieHus. PuMmckas Hymepanus Kak NpUMEpP HEMO3WIUOHHON CHUCTEMbI
cuuciienus. JlecaTuyHas cucreMa CUMCICHHUS.

CpaBHeHHE HaTypaJIbHBIX YHCEN, CPaBHEHHE HaTypalbHbIX uuced ¢ HynéM. CrocoObl CpaBHEHHS.
OkpyriieHue HaTypaJibHbIX YHCE.

CrnoxeHue HaTypadbHBIX YHCEN, CBOMCTBO HYJIS MPHU CIOKEHUHU. BriunTanue kak JaeficTBrue, 00OpatHoe

CJIOKEHHUIO0. YMHOKEHHE HATypaJIbHBIX YUCEJN, CBOMCTBA HYJIS U €IMHUIIBI [IPU YMHOXKEHUU. [leneHue kak
nercTBre, obpaTHOe YMHOXKEHHIO. KOMITOHEHTHI NeHCTBUIA, CBSI3b MeXAy HUMHU. [IpoBepka pesyibTaTta
apudmernyeckoro neicTBus. I[lepemecTuTenbHOE M COUYETATENILHOE CBOWCTBA (3aKOHBI) CIOXEHHS U
YMHOXEHUSI, pacCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnonb3oBanne OykB st 0003HAYEHWs] HEW3BECTHOTO KOMIIOHEHTAa H 3allUCH  CBOWCTB
apuMETHIECKUX JIEHCTBUM.

Jenutenu U KpaTHbIE YKCIIa, pa3okeHne Ha MHOUTeNH. [IpocTeie u coctaBHble uncna. [IpusHaku
Jenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

Crenenb ¢ HaTypaJbHBIM [MOKA3aTEIEeM. 3allUCh YUCa B BUJE CYMMbI Pa3psiIHBIX CIaraeMbix.

UucnoBoe BbIpakeHHE. BpIuKClieHHEe 3HAYEHUN YHMCIIOBBIX BBIPAKEHUW, MOPSAOK BBINOJHEHUS
neiictBuil. Mcnonp30BaHuE MPH BBHIYHUCIEHUSX MEPEMECTUTEIBLHOIO U COYETATENbHOIO CBOMCTB (3aKOHOB)
CJI0’KEHUS U YMHOKEHHMSI, paClpeAeIUTEIbHOTO CBOMCTBA YMHOKEHHUS.

Apoon

[IpencraBnenue o qpobu Kak criocoOe 3anucu 4acTu BeauarHbl. OObIKHOBEHHBIC 1poou. [IpaBunbHbIE
U HempaBuibHBIC OpoOu. CMmemanHas ApoOb, MpeICTaBICHHE CMENIAaHHOW ApoOHW B BUE HEMPABUILHOMN
IpoOW W BBIJCIICHHUE IIEJIOW YacTHW YHCIa M3 HEMpaBWIbHOW npobu. M3o00pakeHue apobeil Toukamu Ha
gucinoBoil mpsiMoii. OcHOBHOE cBoicTBO npoOu. CokpamieHue apobeid. [IpuBeaenue npodM K HOBOMY
3HaMmeHaTeno. CpaBHEeHHE apoOei.

CrnoxxeHue W BBIUMTAHHE IpoOei. YMHOXKEHHME W JeieHHe ApoOel, B3aMMHO OOpaTHbIC APOOH.
HaxoxieHre yacTu 1enoro U Leaoro mo ero 4acTy.

Hecsatuunast 3ammch napoOeit. IlpencraBieHue [ecsATHUHON ApoObu B BUAE OOBIKHOBEHHOIA.
N300paskeHne NecITUUHBIX Ipo0el TouKaMu Ha YHCIIOBOM npsiMoil. CpaBHEHHUE AECSITHYHBIX IPOOCH.

ApudmeTnueckue IeHUCTBHI ¢ JECATHUHBIME Ipo0sMu. OKpyTiieHUE TeCATUIHBIX TPOOCH.

Pemienue TekCTOBBIX 32124

Pemienne TeKCTOBBIX 3amau apudmMeTrHueckuM crmocodoM. PemieHuwe jormueckux 3amad. Pemenue
3aja4 nepebopoM BCeX BOZMOKHBIX BapuaHTOB. Vcronb30BaHre IpU pelIeHUH 3a7a4 TaOJIUI] U CXEM.



Pemenne 3amay, copepXkKalluX 3aBUCHUMOCTH, CBS3bIBAIOLIME BEJIWYHMHBI. CKOPOCTb, BpeEMH,
paccrosiHue, IIeHa, KOJMYECTBO, CTOMMOCTh. EIUHHIIBI M3MEpeHUs: Macchl, 00bEMa, IEHBI, PACCTOSHUS,
BPEMEHH, CKOPOCTH. CBA3b MEXAY €AMHULIAMHU U3MEPEHUSI Ka)KI0M BEJTMYHHBI.

Pemennie ocCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBiaeHne faHHBIX B BUJE TAOJMIL, CTOIOYATHIX JUATPAMM.

Harnsanas reomerpust

Harnsanele npeacraBieHus o (purypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, yroll, JoMaHas,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. YT0II. IIpsiMoii, OCTpBIi, TyNON U pa3BEPHYTHIA YIIBL.

JUinHa oOTpe3ka, METpUYECKHE E€OVHMIBI JIWHBL JlIMHA JIOMaHOW, NEPUMETP MHOIOYTOJIBHHKA.
H3mepenne 1 NoCTpOEHME YIVIOB € IOMOIIBI TPAHCIIOPTUPA.

Harnsanele npezacraBieHus o GuUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, NMPSIMOYTOJBHHK, KBaJpar,
TPEYTOJILHUK, O PaBEHCTBE (QUTYD.

N300paxkenue ¢uryp, B TOM yucie Ha kiaeryatoil Oymare. IlocTpoenue koH¢urypanuii u3z vacrei
IpsSIMOM, OKPYXKHOCTH Ha HETMHOBAHHON W KiieTdyaTol Oymare. cronp3oBaHHE CBOMCTB CTOPOH M YTIJIOB
IPSIMOYTOJIBHHKA, KBaJipaTa.

[Imomane npsMOYroJIbHUKa M1 MHOIOYT'OJIBHUKOB, COCTaBJICHHBIX U3 IIPSIMOYTOJIBHUKOB, B TOM YHCIIE
¢buryp, n300paxE€HHBIX Ha KieT4aToi Oymare. EnMuHMIIBI H3MEpeHNs TUIOIAAH.

Harnsneie npeacTaBieHnss 0 MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOIBHBIN Mapaiesienunes, Kyo,
MHOTOrpaHHUKH. M300pa’keHre NpOCTEHIINX MHOTOrpaHHUKOB. Pa3BépTku kyba M mapaisenenunesa.
Coznanmne Mojeneil MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IVIACTUIIMHA U JPYTUX MaTepUaIoB).

O0BEM MpsAMOYTOJIBHOTO Napajienenunesaa, Kyoa. Enquauiel namMepenus oobéma.

6 xiacc

HartypajabHble ynciaa

Apudmernueckue NeHCTBUS ¢ MHOTO3HAYHBIMU HATYPaJbHBIMH YHCIaMU. YWCIIOBBIE BBIPAXKCHUS,
HOPSIIOK JIEHCTBUM, MCIIOJB30BaHME CKOOOK. Vcronb3oBaHME MPHM BBIYUCICHHSX MEPEMECTUTEIBHOIO U
COYETATEIbHOTO CBOMCTB CIIOXKEHUS M YMHOXCHHUS, PpaCHpEACIIUTEIbHOIO CBOMCTBA YMHOYKEHUS.
OxpyrieHne HaTypaJIbHbBIX YUCEIL.

Jlenurenn W KpaTHBIC YHUCIIA, HAUOONBINWMK OOIIMIA JMeNWTEeNh W HAWMEHbIEe OOIee KpaTHOE.
JlenMocCTb CyMMBI U IPOU3BEIEHUS. [leleHne ¢ OCTaTKOM.

Apoon

OObIKHOBEHHasi /1po0Ob, OCHOBHOE CBOMCTBO JApoOH, cokpamieHne aApoOeil. CpaBHeHMEe U
ynopsiaounBaHue apobOeil. Pemenue 3ajau Ha HAaXOXKJIEHHE YacTH OT LEJOr0 M IEJIOro IO €ro 4YacTu.
JlpoOHoe umcio kak pe3ynbrat AeneHus. [IpeacraBnenue aecsTuaHoi ApoOU B BUE OOBIKHOBEHHOM ApoOH
U BO3MOXXHOCTh NPEACTaBICHUS OOBIKHOBEHHOW IpoOW B BHUAE JeCATUYHOH. JlecsTmuHble Opodu W
MeTpHuuecKkasi cucrema mep. ApupMeTndeckue NeHCTBUS M YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U
JECTUYHBIMU JIPOOSMHU.

OtHomenue. JleneHue B 1aHHOM OTHolleHWu. MacmTal, nponopuus. [IpuMenenre nponopuuii npu
peleHuu 3a1ay.

[TonsiTre npoueHTa. BeruncineHre NpoLeHTa OT BEIUYMHBI U BEJIMYUHEI 110 €€ NMPOLEHTY. Bripaxxenne
IPOLIEHTOB JIECATUYHBIMHU ApoOsMu. Pemenue 3amad Ha NpOLEHTHI. BhlpakeHHe OTHOLIEHMS BEJIMYUH B
IIPOLEHTAX.

ITonoxuTEIBLHBIE M OTPHLATENbHBIEC YHCJIA

[TomoxxurenbHble W OTpULATENbHbIE uncia. Llensle uynmcna. Mopynb uucia, reoMeTpudecKas
MHTEpIpeTanus Moayis uncia. M3o00pakeHne dncen Ha KOOpAMHATHON MpsiMON. UMCIIOBBIE POMEKYTKH.
CpaBHeHue uucen. ApugmeTndyeckue AeUCTBUS ¢ MOJI0KHUTEIbHBIMUA U OTPULATEIbHBIMU YUCIIAMH.

[IpsimoyrosipHast cuctemMa KOOpAMHAT Ha MiockocTd. KoopanHaTel TOUKM Ha IJIOCKOCTH, adcuucca U
opauHata. [Toctpoenue Todyek U puryp Ha KOOpAMHATHOM IIOCKOCTH.

BykBeHHBbIe BbIpaxkeHHs

[lpumeHenne OykB Ui 3alUCH  MaTeMaTHYECKUX BbIpaXeHUH U mnpennoxeHuit. CpoiicTBa
apupMeTHYeCKUX AecTBUI. BykBeHHBIC BBIpR)KEHUS M YHUCIOBBIE TMOACTAaHOBKH. ByKBEHHBIE paBEHCTBA,
HaXOKJECHNUE HEU3BECTHOTO KOMIOHEeHTa. PopMyiibl, GopMysbl NEpUMETpa U IJIOUIATU MPSIMOYTOJIbHUKA,
KBajipara, 00bEMa napajiesenunesaa u Kyoa.

Penrenne TeKCcTOBBIX 32124



Pemienne TekcTOBBIX 3a1ad apudMeTHUecKuM crocoboM. PemieHue joruueckux 3agad. Pemenue
3a]1a4 1epedopoM BCeX BO3SMOXKHBIX BAPUAHTOB.

Pemenne 3anma4, coxep)KalMX 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIWYMHBI. CKOPOCTb, BpeEMH,
paccrosiHMe, IIeHa, KOJIMYECTBO, CTOMMOCTB, MPOM3BOJUTEIBHOCTH, BpeMs, 00BEM paboThl. EnuHHIbI
WU3MEPEHMSI: MACChl, CTOMMOCTH, PAacCTOSHHUS, BPEMEHH, CKOPOCTH. CBsA3b MEXKIY €AVUHHMIIAMU WU3MEPEHUS
KaXJI0M BEIIMUUHEL.

Pemenne 3amay, CBA3aHHBIX C OTHOIIEHHEM, IPONOPLHOHAIBHOCTBIO BEIUYMH, INPOLCHTAMU;
peleHre OCHOBHBIX 3a7a4 Ha JpOoOU U MPOLIEHTHI.

OneHka W NMpHUKUJAKA, OKpyrieHue pesyibTarta. CocTaBlieHHEe OYKBEHHBIX BBIPAKEHHUH IO YCIOBHUIO
3a/1a4H.

[IpencraBiaeHrne AaHHBIX C MOMOIIbIO Tabmul v auarpamM. CtonOdarele JUarpaMMbl: YTEHUE U
oCcTpoeHue. YTeHne KpyroBbIX AMarpaMM.

Harasgnas reomerpus

Harnsaeie npeacraBienus o GUrypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, JIyd, YToJl, JOMaHas,
MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacrionokeHue AByX NPsIMBIX Ha INIOCKOCTH, NapaJuIeIbHbIEC IIPSMBIE, IEPICHIUKYIISIPHbIE
npsMble. M3MepeHre pacCTOSIHMM: MEXIy ABYMs TOYKaMH, OT TOYKH JO NPSAMOM, NJIMHA MaplpyTa Ha
KBaJIPaTHOM CETKE.

M3MepeHne U MOCTPOCHUE YIIIOB C IIOMOIIBIO TPAHCIIOPTUPA. BUIBI TPEYTrOJBHUKOB: OCTPOYTOJIbHBIN,
IPSIMOYTOJIbHBIN, TYNOYIOJbHBIN, pPaBHOOEIPEHHbIN, pPAaBHOCTOPOHHUN. YeTBIpEXYroibHUK, MpPUMEpPHI
YETBIPEXYTOJIBHUKOB. [IpAMOYronpHUK, KBaJpaT: HCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JMAaroHAaJCi.
N300paxenune reomerpuyeckux (Uryp Ha HEJIMHOBAHHOM Oymare ¢ MCIIOJIb30BAHWEM LIMPKYJIS, JIMHEHKH,
yrojipHHUKa, TpaHcnoptupa. [loctpoenus Ha kieTdyaToi Oymare.

[lepumerp MHoroyronpHuka. [loHsiTe 1UIOmagu (Urypel, €IUHUIBI M3MEPEHUS IUIOLIAIHN.
[TpubnumxEéHHOEe u3MepeHHe Iuom@aan QGuryp, B TOM 4YMcCie Ha KBajpaTHOM ceTtke. IIpubnmxénnoe
WU3MEPEHHUE JUIMHBI OKPY>KHOCTH, IUIOMIAIU KpyTa.

CuMMeTpus: LIeHTpaJIbHasA, OCEBasl U 3epKajbHasi CAMMETPHUH.

[locTpoenne cuMMETpUYHBIX QUTYD.

Harnsanele mnpeiacrtaBieHMss O TPOCTPAHCTBEHHBIX (urypax: mnapaienenunesn, KyO, Npusma,
nupammia, KOHycC, UIHHIp, map u chepa. M3o0pakenue npocTpancTBEeHHBIX Guryp. [Ipumepst pazBEépTok
MHOTOIpaHHMKOB, IWINHApa U KoHyca. Co3laHue Mojeied NpOoCTpaHCTBEHHBIX ¢Guryp (u3 Oymarw,
IPOBOJIOKH, TUIACTWIIMHA U APYTUX MATEPHAJIOB).

[TonsiTe 00BEMa, euHULIBI 3MepeHHst 00bEMa. OOBEM MPSAMOYTOIBLHOIO Napaelenunesa, Kyoa.

II. Tlnanupyemble pe3yJbTaThl OCBOEHHS MPOrpaMMbl y4eOHOro Kypca «MaremaTuka
IIpenmeTHble pe3yJibTaThl

K konIy 00y4yenus B 5 kiaacce 00y4aromunics HayqYuTCs:

Yuca U BIYMCIEHUS

[lonnmMath W MNpaBWIBHO YNOTPEONATH TEPMUHBI, CBA3aHHBIE C HATypPaJbHBIMH UHUCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMH JAPOOSIMHU.

CpaBHMBaTh M YHOPSAAOYMBATH HATYypaJbHBIE 4YHCJIA, CPaBHUBATh B TNPOCTEHIIMX CIIy4asx
OOBIKHOBEHHBIE IpOOH, 1€CATUUHBIE IPOOH.

COOTHOCUTh TOYKY Ha KOOPJIWHATHOW (YMCIOBOM) MPSMOM C COOTBETCTBYIOLIUM €M YHCIOM H
M300pakaTh HATYpaJIbHbIC YUCIIA TOYKAMU Ha KOOPJAMHATHOMN (UHCIIOBOM) MPSIMOM.

BoinonusaTe apudmeTHueckue IEHCTBUS ¢ HATypaJbHBIMU YUCIAMU, C OOBIKHOBEHHBIMH JAPOOSMHU B
IIPOCTEUIINX CIIyqasiX.

BrINoaHATE TPOBEPKY, MPUKUJIKY pE3yiIbTaTa BEIYUCICHUN.

OxpyrisaTh HaTypajabHbIC YHCTIA.

Penrenne TeKCcTOBBIX 32124

Pematp TexkcToBBIE 33auu apu(PMETHUECKUM CIIOCOOOM U C TMOMOIIBIO OPTaHU30BAHHOTO KOHEYHOI'O
nepebopa BCceX BOZMOKHBIX BAPUAHTOB.

Pemarp 3amaum, conepkamye 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIMYMHBL: CKOpPOCTb, BpeMmS,
paccTosiHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKue 3alMCH, CXEMBI, TAOJIUIIBI, 0003HAYCHUS TIPU PEIICHUH 3a/1a4.



[Tonb30BaThCs OCHOBHBIMH €IMHUIIAMH H3MEPEHUS: LIEHbI, MACChl, PACCTOSHUS, BPEMEHHU, CKOPOCTH,
BBIPA)KaTh OJHU €IMHUIIBI BEIIMYUHBI Yepe3 APYyTHE.

W3Bnekarp, aHANU3UPOBATh, OLIEHUBATh WH(GOPMAIIUIO, MIPEJICTABICHHYIO B Tabiuile, Ha CTOI04YaTON
JiarpaMMe, HHTEPIPETHPOBATh MPECTAaBICHHBIE JaHHBIC, UCIIOJIb30BaTh JaHHbIE MIPH PEIICHUN 3ajad.

Harasignas reomerpus

[Tonmp30BaThCs TEOMETPHUUECKUMHE TOHATUSAMU: TOYKA, MPsIMasi, OTPE3OK, JIy4, Yrojl, MHOTOYTOJIbHUK,
OKPYXHOCTb, KPYT.

[IpuBoaUTH PUMEPHI 0OBEKTOB OKPY’KAIOLIETO MUPA, IMEIOLTNX (OPMY U3yUSHHBIX T€OMETPHUYECKUX
uryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIaMHU: BEpIIMHA, CTOPOHA, C MHOTOYTOJbHUKAMU:
yTOJI, BEpILIMHA, CTOPOHA, IMarOHalb, C OKPYXKHOCTBIO: painycC, TUaMETp, LIEHTP.

N300paxkaTh M3yyeHHBIE TE€OMETPUYECKHE (QUIypbl Ha HEJIMHOBAHHOM M KJeT4aToll Oymare c
MOMOUIBIO IIUPKYJIS ¥ TUHEHKH.

HaxoauTp AMHBI OTPE3KOB HETMOCPEACTBEHHBIM U3MEPEHHEM C TIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KU
3aJlaHHOM JIMHBI; CTPOUTH OKPY>KHOCTD 33JIaHHOTO pajinyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH W YIVIOB NPSIMOYTOJIbHMKA, KBajapaTra il HUX IOCTPOEHHS,
BBIUMCJICHUS MO U TIEPUMETpA.

Beluncnare mepuMeTp W IUIOMIAAL KBajapaTa, NPSIMOYTOJbHUKA, (GUTYp, COCTAaBICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHcIie (GUTYD, U300paKEHHBIX Ha KJIeT4aTol Oymare.

[Tonmp30BaTbcsi OCHOBHBIMH METPUYECKUMHU CIMHUIAMH HM3MEpPEHHs JUTHHBI, TUIONA/IW; BBIpaXaThb
OJIHU €IMHHULIbI BEIMYMHBI Yepe3 JpyTHe.

Pacno3naBate mapamenenumnes,, KyO, HCIOIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, pedpo, TpaHb,
M3MEpEeHMsI, HAXOUTh U3MEPEHUs Napajuienenunena, Kyoa.

Boruncnate 00bEM KyOa, mapanienenuriena no 3aJaHHbIM HW3MEPEHHSIM, I0JIb30BaThCs €IUHHUIIAMU
u3MepeHust 00bEMa.

Pemrate HecoXHBIE 321241 HA U3MEPEHHUE TEOMETPHUECKUX BEIMYMH B PAKTUIECKUX CUTYAIUSX.

K koniy o0yueHus B 6 kijacce 00yJaronuiicss HAyIUTCs:

Yucjia ¥ BBIYHCJIEHUS

3HaTh U TOHMMAaTh TEPMUHBI, CBSI3aHHBIC C PA3IUYHBIMU BUIAMH YHUCENl U CHOCO0aMU WX 3amHCH,
NePeXOAUTh (€CIIH ATO BO3MOXKHO) OT OJTHOM (hOPMBI 3aITUCH YHCIIA K IPYTOM.

CpaBHUBaTh M yHOPSAOYMBATH IIE€NbI€ YKCIA, OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, CPaBHUBATH
YKClla OJTHOTO U Pa3HbIX 3HAKOB.

BrinonusaTe, coueras yCTHbIE U MUChbMEHHbIE MPUEMBI, apuMeTHUdecKue AeUCTBUS C HATypaIbHBIMU
U LENBIMHA YUCIIaMH, OOBIKHOBEHHBIMH H JIECATHUYHBIMU TPOOSMH, TOJOKHUTEIHHBIME M OTPHIATEIEHBIMU
YHCIIaMHU.

BbuncnaTe 3HAa4YeHHsT YHCIOBBIX BBIPAKCHWH, BBIMOJIHATH TPHKUIKY W OLEHKY pe3yJlibTara
BBIUMCJICHUI, BBITIONHATH MPEeoOpa3OBaHUsl YMCIOBBIX BBIPAXKEHHM HA OCHOBE CBOWCTB apHU(pMETHUECKUX
JICUCTBUM.

CoOOTHOCHUTH TOYKY Ha KOOPJIWHATHON MPSMOIl ¢ COOTBETCTBYIOIIMM €I YHCIIOM U M300pa)xkaTh 4Yucia
TOYKaMH Ha KOOPJIWHATHOM MPSIMOI, HAXOAUTh MOAYJb YHCTIA.

COOTHOCHUTH TOUKH B MPSMOYTOJILHOM CHCTEME KOOPAUHAT C KOOPIWHATAMH 3TOM TOUKH.

OKpyrasTh LeNble Yhciia U JeCATUYHbIE P00, HAXOAUTH MPUOTMKEHUS YUCETT.

YucioBble U OyKBeHHbIE BbIPAKeHUS

[TorrMaTh ¥ ynoTpeOisiTh TEPMHUHBI, CBSI3aHHBIE C 3alMCBhIO CTETIEHU YMCIIa, HAXOIUTh KBAJApaT U KyO
YHCIia, BEIYUCIATH 3HAUYEHUS YUCIOBBIX BBIPAKEHUH, COAECPKAIIUX CTETICHH.

[Tonb30BaTbes MpU3HAKaMU JAETMMOCTH, PACKIIABIBATH HATYpPAJIbHBIE YHCIIa HA IPOCTHIE MHOKUTEIH.

[Tonb30BaThCss MacITAOOM, COCTABISATH IPOMOPIIUN U OTHOIICHHUSI.

Hcnonp3oBate OYKBHI U1t 0003HAUEHHSI YUCET TPH 3aIMCH MaTEeMaTHYECKUX BbIPAXKEHHUH, COCTABIIATh
OyKBEHHbIE BBIpOKEHUS U (HOPMYJbI, HAXOAWTh 3HAUYEHUS OYKBEHHBIX BBIPAKEHUI, OCYIIECTBISA
HEOOXO0IMMbIE TIOACTAHOBKH U IIPe0o0pa3oBaHMUsL.

Haxoautb Hen3BeCTHBII KOMIIOHEHT PaBEHCTBA.

Pemenne TekcToBBIX 32124

Pemats MHOTOIIaroBrIe TEKCTOBBIE 3a]a4l apU(PMETHUECKUM CITIOCOOOM.



Pematp 3amaum, cBsi3aHHBIE C OTHOLIEHUEM, MPONOPLHUOHATBHOCTHIO BETUYHH, NPOIIEHTAMH, peliaTh
TP OCHOBHBIE 337U Ha IpOOU U MPOLIEHTHI.

Pemate 3amaum, coaepkamipe 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYMHBL: CKOPOCTh, BpeMs,
paccrosiHMe, II€Ha, KOJIMYECTBO, CTOMMOCTb, TPOM3BOJMTEIBHOCTb, BpeMs, OOBEM pPaOOTHI, HCIOIB3YS
apudmeTrnyeckue ACHCTBUS, OICHKY, MPUKUAKY, MMOJb30BAThCS €IUHUIIAMH U3MEPEHUS COOTBETCTBYIOIIMX
BEJINYMH.

CoctaBnatb OyKBEHHBIE BBIPAXEHHS 110 YCIOBHIO 331a4H.

W3Biekath mHGOpMAIUIO, MPEACTABICHHYIO B TaOJMIAX, HA JIMHEHHOW, CTOJIOYATON MM KPYrOBOWM
JyarpaMMax, MHTEpIpPETUPOBATh MPEACTABICHHbBIEC JaHHBIE, UCIIOIb30BaTh JaHHbIE MPU PELICHUH 3a/a4.

[IpencraBnsaTs HHPOPMAIIHIO C ITOMOIILIO TAOHII, TIMHEHHOW U CTOJI0YATON JUarpaMM.

Harasignas reomerpus

[IpuBoaUTH PUMEPHI 0OBEKTOB OKPYKAIOLIETO MUPA, IMEIOLTNX (OPMY U3yUSHHBIX T€OMETPHUYECKUX
IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PaBHBIX U CUMMETPUYHBIX QUTY.

N306paxkaTh ¢ MOMOIIBIO LUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA Ha HETMHOBAHHOW M KJIETYaToi Oymare
U3yYEHHBIE IJIOCKHE TeoMeTpruueckre (pUrypsl U KOHQUTYpALUHU, CHMMETPUYHBIE (DUTYPBHIL.

[lonmp30BaThcsl TEOMETPUYECKUMH TOHSATHSMH: PAaBEHCTBO (UTYp, CHMMETpHS, HCIOIb30BAThH
TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHUEN: OCb CUMMETPHH, LIEHTP CUMMETPHH.

Haxomute BENIMUYMHBI YIVIOB HM3MEPEHMEM C IIOMOLIbIO TPAHCIOPTHUPA, CTPOUTH YIVIBI 3aJaHHOMN
BEJIMYMHBI, TOJIb30BaThCSA MPU PEIICHUH 3aad TpajyCHOM MEpOM YIJIOB, PACIO3HABaTh Ha YEPTE)KaAX
OCTPBIH, IPSIMON, Pa3BEPHYTHIM U TYIIOM YIJIBL.

BpluncnsaTe nnuHY JOMaHOW, MEPUMETP MHOTOYIOJIbHHMKA, IMOJIb30BAaThCA E€AMHUIAMU H3MEpPEHUS
JUIMHBI, BBIPAXKATh OJHU €AVHUIIBI U3MEPEHMS JJINHBI Yepe3 IpyTrue.

Haxoauts, ncnonb3yst 4epTEXRHbIE UHCTPYMEHTBI, PACCTOSHMS: MEXIY ABYMsS TOUKaMH, OT TOUKHU J0
IIPSIMOM, UTMHY ITyTH Ha KBaJIPaTHOM CETKE.

Boruncnsate mwiomans (Uryp, COCTaBICHHBIX W3 MPSMOYTOJIBHHKOB, MCIIOJNB30BaTh pa30MeHHE Ha
NpsSIMOYTOJIBHUKH, Ha paBHbIE (DUTYPBHI, TOCTpaWBaHUE 10 MPSIMOYTOJIbHHMKA, MOJH30BATHCS OCHOBHBIMH
€MHULAMU U3MEPEHHUS TUIONIA/IN, BBIPAXXaTh OJJHU €AMHUIIBI U3MEPEHUS TUIOLIAAN Yepe3 IpyTrue.

Pacno3naBath Ha MoOENSIX H M300paXEHUSX NHPAMHIy, KOHYC, IMJIHHIpP, HCIOIb30BATh
TEPMHHOJIOTHIO: BepIIMHA, pedpo, rpaHb, OCHOBaHHE, pa3BEPTKA.

N300paxkaTh Ha KJIETYATON Oymare mpsiMOyTOJIBHBIN TapaeeIuIIe].

Boruncnsate 06bEM MPSMOYTOIBHOTO Mapaienenumnesa, Kyoa, mojib30BaTbCs OCHOBHBIMU €TUHHUIIAMU
u3MepeHus 00bEMa;

Pemate HecnokHbBIE 33/1a4M HA HAXOXKICHUE T€OMETPUUYECKUX BEIUYHUH B MPAKTUUYECKUX CUTYaLUsX.

III. Temarnuyeckoe NIAHUPOBaAHHE

Ne HaumenoBanue pa3nenoB u Tem KonunuecTBo yacos DnexTpoHHbIE (ITUPPOBLIC)
/T | MpOTpaMMBbI Pabouas Pabouas o0pa3oBaTeNnbHbIE PECYPCHI
IIpOrpaMM | IporpaMma Io
a KJ1accam
Skan | 6k
1 Harypanbnble uncna 73 49 24 bub6nuoreka [IOK

https://m.edsoo.ru/71414736
https://m.edsoo.ru/7f4131ce

2 Harnsannas reometpus 49 23 26 bubnnorexa [HOK
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f4131ce

3 OOBIKHOBEHHBIE POOH 93 49 44 bubmmorexa [JOK
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f4131ce

4 Jecsatuunsie npodu 37 37 https://m.edsoo.ru/7f4131ce
5 Bripaxxenus ¢ OykBamu 17 17 bubnuorexa [JOK

https://m.edsoo.ru/7f414736

6 [TonoxxurenbHble U OTpUIIaTENIbHBIE | 43 43 bubnuorexa [JOK



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f4131ce

qpcia https://m.edsoo.ru/7f414736
7 [IpencraBinenue qaHHBIX 6 6 bubnuorexa [JOK
https://m.edsoo.ru/7f414736
8 [ToBTOpEeHME, 0600IIECHHE, 22 12 10 bubmuorexa [JOK
CHCTEMATH3AIIH https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f4131ce
Bcero 340 170 | 170

UCIIOJIb30BaHUE BUIOB U (GOPM AESITEILHOCTH, ONMCAHHBIX B MOJyJIe «YpouHas 1eATelbHOCTh» OCHOBHOM

BocnurarenbHbli IOTEHIMAI yqe6Horo opeamMceTa «MaremaTuka» PCAIU3YCTCA YCPE3

o0pa3oBaTenpHOM MporpaMMbl 0OCHOBHOTO o6miero oopazosanust MBOY «Ilymnosckoit COL.

BocnuraTenbHblil NOTEHLIMAN JAHHOTO y4€OHOr0 NpeIMeTa 00ECIeUnBaeT PEATH3aLMIO CIE Y OMUX

EJIEBBIX IPHOPUTETOB BOCIIUTAHUS O0YYAIOIIUXCS: CO3/IaHUE OIAarONpUATHBIX YCIOBUH ISl pa3BUTHS
COUAJIBHO 3HAYUMBIX OTHOIIIEHUH IIKOJHLHUKOB H, IIPEKAC BCCTO, HICHHOCTHBIX OTHOIIIECHUN:
K 3HAHUSIM KaK MHTEJUIEKTYalIbHOMY pecypcy, obecrneunBaroniemMy Oyayiiee YeJIoBeKa, Kak

pe3yabTaTy KpOMOTIMBOTO, HO YBIIEKATEIFHOTO y4eOHOTO TPYAa;

K KYJIBTYPC KaK JYXOBHOMY 6OFaTCTBy 06H_IGCTBE[ 1 Ba)KHOMY YCJIOBUIO OLIYIICHUA YCIIOBECKOM

ITOJIHOTHI HpO)KHBaCMOﬁ JKU3HH, KOTOPOC JAOT €EMY UTCHUC, MY3blKa, HCKYCCTBO, TCATP, TBOPUYCCKOC

CaMOBBIpaKCHHUC.



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

Yueonbiii kypc «<AJITEBPA>
7-9 ki1acc
I. Conep:xxkanue o0yueHnust
7 knace

Yuciia 1 BbIYHCICHUS

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0 ] OT OAHOM GopMbl 3anucu Apodeit k apyrou. [lonsTue
palMOHAJIBHOTO YHMCIIA, 3alKCh, CpPaBHEHHE, YNOPAJOYMBAHME DPALMOHANBHBIX 4Yucesl. ApupmeTnyeckue
JIEMCTBUS C pallMOHATIBLHBIMU YUCTIaMy. Perenue 3a1a4 u3 peaabHOM NMPaKTHKU HA YacTH, Ha IPOOH.

CreneHb C HaTypajbHBIM IIOKa3aTelieM: ONpeiesieHHe, NMpeoOpa3oBaHUE BBIPAKEHUM Ha OCHOBE
onpezeneHus], 3anuch OonbuX 4ucen. [IpoleHTsl, 3amuch MPOLEHTOB B BHUAE ApoOM M ApoOU B BUIE
IPOLEHTOB. TpH OCHOBHBIE 3a/1a4y HA ITPOLIEHTHI, PEILIEHUE 3a1a4 U3 PEAJIbHON ITPAKTUKH.

[IprMeHeHne PU3HAKOB AECIUMOCTH, PA3JI0KEHNE HA MHOXKHUTEIIN HATYPAJIBHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPONOPLUOHAIBHOCTH.

Auaredpanyeckme BbIpaKeHHUs

[TepeMmeHHBIE, YHCI0BOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOM. JlOITyCTUMBIE 3HAYEHUS IEPEMEHHBIX.
[IpencraBneHre 3aBUCUMOCTH MEXJy BEJIWYMHAMHU B BHJE (GopMyiibl. Berumcinenuss mno ¢opmynam.
ITpeoOpa3oBanue OyKBEHHBIX BBIPaKEHHUH, TOXKJECTBEHHO PaBHBbIEC BBIPAXKECHUS, MIPaBUiIa MPeoOpa3oBaHUs
CYMM U IIPOU3BE/ICHUH, paBUjIa PaCKpbITUS CKOOOK U IIPUBEIECHUS MOJIOOHBIX CIaracMbIX.

CBolicTBa CTENEHU ¢ HATYPAJIBHBIM IT0KA3aTEIIEM.

OpnowieHsl W MHorowieHsl. CreneHb MHorouieHa. CroXeHHe, BBIUUTAHHE, YMHOXKEHHE
MHOTO4ICHOB. DOpMyJIbl COKPAIEHHOTO YMHOMKEHUS: KBaApaT CyMMbl M KBaapaT pa3HocTH. Popmyia
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHns1 1 HEPaBEeHCTBA

VYpaBHeHME, KOPEHb YpaBHEHHUS, IPAaBUJIa IPe0Opa30BaHUs ypaBHEHUS], PABHOCWIBHOCTh YPABHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOPHEHW JIMHEHHOIO YpaBHEHHS, pELICHHE
JUHEWHbIX ypaBHeHUH. CocTaBieHHE YPAaBHEHMH IO YCIIOBUIO 3ajaud. PelleHne TEKCTOBBIX 3alad ¢
MIOMOLIBIO YPaBHEHUIA.

JluneitHOE ypaBHEHHE C JByMs IEpEMEHHBIMH U ero Tpaduk. CucreMa IBYX JHMHEHHBIX YpaBHEHUH C
IBYMs TIepeMEHHbIMU. PeleHue cucteM ypaBHeHHMH cnocoOoM nojcTaHOBKH. IIpumepsl pemieHus
TEKCTOBBIX 33/J1a4 C [IOMOIIbIO0 CUCTEM YPABHEHUM.

DOyHKINA

Koopaunara Touku Ha mnpsMon. YwuciioBble NPOMEXYTKH. PaccrossHue Mexay IByMs TOYKaMHU
KOOPAMHATHOM MPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AOcuucca ¥ OpAMHATa TOYKH Ha KOOPAMHATHOM
wiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opMmyiaamu. UTeHue rpaduKOB pealbHbIX 3aBUCUMOCTEH.
[onsarne Qynkuun. I'padux ¢ynkumu. CpoiictBa (ynknmid. Jluneitnas ¢ynkuusa, e€ rpaduk. I'paduk
¢ynkuuu y = |x|. 'paduueckoe perieHne IMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 kiacc

Yuciia 1 BbIYHCICHUS

KBanparusiii kopeHb u3 umcna. [lonsarue o0 uppanuoHasbHOM Ymcie. JlecaTHUHBbIe TMPUOIMKEHUS
UppalnroHanabHbIX uucen. CBoiicTBa apu(METHMUECKHMX KBaJpaTHBIX KOPHEH M MX IPUMEHEHUE K
npeoOpa30BaHUIO YHCIOBBIX BRIPAKCHUN M BHIYUCICHUSAM. [leficTBUTENbHBIC YHCIIA.

Crenens ¢ nensIM nokasarenem u e€ cBoiictsa. CtanaapTHas 3aluCh YHACTA.

Auare0panyeckme BbIpaKeHHUs

KBanpaTHblil TpEXUIIEH, pa3oKEHUE KBaAPATHOIO TPEXWIEHA HA MHOKHUTEIIH.

Anrebpanueckast ApoOb. OcHOBHOe CBOHCTBO anreOpamyeckoir npodu. CrokeHue, BBHIYHUTAHHUE,
YMHOXXEHUeE, JiefIeHHe anreopanyeckux aApooeil. PanroHansHblie BeIpakeHUs U UX peoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpatHoe ypaBHeHHMe, ¢GopMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSALINXCS K TMHEMHBIM U KBaJpaTHeIM. [IpocTeiine qpoOHO-palinoHaIbHble ypaBHEHUS.

I'paduueckas nHTEpHpeTalvs YpaBHEHUH ¢ IByMs IEPEMEHHBIMHU U CUCTEM JIMHEMHBIX YpaBHEHHUH ¢
JIBYMs IIEpEMEHHBIMU. [IprMephl peleHns CUCTeM HEJIMHEWHBIX YPaBHEHUN € JBYMS IIEPEMEHHBIMHU.

Pemienune TekcTOBBIX 3aau areOpandeckuM CIoCOOOM.



YucnoBsle HEpaBeHCTBa M UX CBOMCTBAa. HepaBeHCTBO ¢ OAHOM mepeMeHHOW. PaBHOCHIIBHOCTB
HEepaBeHCTB. JIMHeliHbIe HEpaBEHCTBA C OJHOW mepeMeHHOW. CUCTeMbl JIMHEHHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOI.

DOyHKUUH

[Tonsatne ¢ynkumu. OOnacTh ONpeneneHuss U MHOXECTBO 3HaueHui ¢yHkuuu. CriocoObl 3aiaHus
GyHKINH.

I'padux ¢dynkuum. Urtenwe cBoicTB ¢yHKkuuu mo e€ rpaduky. [Ipumepsr rpadukoB (QyHKIUH,
OTPaXKAIOIINX PEAIBHBIE IIPOLECCHI.

@DyHKIUM, ONUCHIBAIOLINE NPAMYI0 U OOpaTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH, MX TIpadUKH.
Oynkmmn y = x2, y = x3, y = Vx, y=|x|. ['paduaeckoe peleHie ypaBHEHHI U CHCTEM YPaBHEHHUIA.

9 knace

Yuciia 1 BbIYMCICHUSA

PanonanbHble ymMcia, MppalMOHANbHBIE YHUCIA, KOHEYHbIE M OECKOHEUYHbIE AECATUYHBIE JIPOOH.
MHOXeCTBO JIEHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIC YHCIa KaK OECKOHEYHBIE JeCATHYHBIC IpoOu.
B3aumMHO OAHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JCHCTBUTEIBHBIX YHUCEN M KOOPAWHATHOU
IPSIMOM.

CpaBHeHHUe IeHCTBUTENBHBIX YHCEll, apupMEeTHIECKUE JEUCTBUS C JeHCTBUTEIbHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYXkAIOIIET0 MUPA, JIUTEILHOCTD IIPOLIECCOB B OKPYIKAIOLLIEM MHpE.

[TpubnmxE€HHOE 3HaUEHWE BEIMYHMHBI, TOYHOCTb NpuOimxeHus. Okpyrienue uucen. llpukuaka u
OLICHKA PE3YJIbTAaTOB BHIYHCICHUM.

YpaBHeHns1 1 HePaBEeHCTBA

JIuneiinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCSA K JIMHEWHBIM.

KBanpatHoe ypaBHenue. Pemenue ypaBHEHMH, CBOAAIIMXCA K KBaJpaTHbIM. buHKBaapaTHOe
ypaBHeHHE. [IpuMepsbl pereHus ypaBHEHUN TPEThEU U YETBEPTOM CTENEHEN Pa3I0KEHUEM HA MHOKHUTENH.

Pemienune 1poOGHO-paliMOHAIBHBIX YpaBHEHUH. PelieHne TekCTOBbIX 3a7au anredpandeckuM MEeTOI0M.

VYpaBHeHHE C IByMs TIEpEMEHHBIMU U €ro rpaduk. Permenue cucreM AByX JIMHEHHBIX ypaBHEHHH C
JByMsl IIEPEMEHHBIMU. PelleHne cucremM IByX ypaBHEHMH, OJHO U3 KOTOPBIX JUHEWHOE, a Ipyroe — BTOpOi
creneHu. ['papuueckas HHTEpIIpETALUs CUCTEMBI YPaBHEHHUH C IBYMsI IEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aJau areOpandeckuM CIoCOOOM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PeleHne cucrteM JTMHEMHBIX HEPABEHCTB C
onHOW mepemeHHO#. KBanmpatHele HepaBeHcTBa. ['paduueckass WHTEpHpeTanuss HEPAaBEHCTB M CHUCTEM
HEPABEHCTB C JABYMs IEPEMEHHBIMHU.

DOyHKIUUHT

KBanpatnunas ¢yHkuus, e€ rpaduk u cBoiictBa. [TapaGona, KOOpAMHATHI BEPIIMHBI apadoIIbl, OCh
CUMMETPUH NapaboJIbL.

I'paduxu dyskimit: y = kx, y =kx + b, y =k/x, y =x3, y=\x, y = |x| 1 ux cBoiicTBa.

Yucii0Bble NM0OCJICA0BATEIBLHOCTH U NPOIPECCUH

[ToHsATHE YMCITIOBOM MOCIIEA0BATENBLHOCTH. 3a/laHUE [TOCIEI0BATEIbHOCTH PEKYPPEHTHOM popmMyItoif n
dbopMyIIoii n-TO YNICHA.

Apudmernueckass M reomerpuueckas nporpeccur. PopMmynbl -0 WieHa apupMETHYECKOH MU
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300pakeHne 4JIeHOB apU(PMETUUECKON U T€OMETPUUYECKON MPOrpeccHii TOUKaMH Ha KOOPAMHATHOMN
IUIOCKOCTH. JIMHEMHBIN 1 SKCTIOHEHIIMANBbHBIN pocT. CI0KHBIE TPOLIEHTHI.

II. IInanupyemble pe3yJbTaTbl 0CBOCHHS NIPOrpaMMbl Y4eOHOI0 Kypca «Ajredpa»
IIpenmeTHbIE pe3ybTaThI

K xoHI1y 00yueHus B 7 kjacce 00yyaromuiics MoJIy4uT CIIEIyIOIINE IPEIMETHbIE PE3YIbTaThI:

Yucsia ¥ BbIYUCICHUA

BrImonHATE, codeTast yCTHBIE M MMChbMEHHBIC TPUEMBI, apu(METHIECKUE IEHCTBUS C PAlMOHATBHBIMA
YHUCIIAMHU.

HaxomuTth 3HaueHusT 4YMCIOBBIX BBIPAKEHUN, NPUMEHATh Pa3HOOOpa3HblE CIOCOOBI U MPUEMBI
BBIUUCIICHHSI 3HAYeHUI APOOHBIX BBIPAXKEHUH, collepKallluX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU.



[lepexoauTs OT OAHOM (QOPMBI 3amKcH 4yucend K Apyroi (ImpeoOpa3oBbIBaTh AECATHUUHYIO IpoOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECTUUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO POOb).

CpaBHMBATB M yHOPSIOUYMBATh PallMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONMHATE NPUKKUIKY U OLIEHKY Pe3yJIbTaTa BHIYUCICHUH, OLIEHKY 3HAUYE€HHH YMCIIOBBIX BBIPAKEHHH.
BbInonHATE AEHCTBUSA CO CTENEHSIMU C HATYpaJIbHBIMU NOKA3aTEIISIMU.

[TprMeHATh MPU3HAKU JETUMOCTH, PA3JI0’KEHHE HA MHOXKUTENIN HATypaJIbHBIX YHCEll.

Pemarp  mpakTHKO-OpMEHTHpPOBAHHBIE  3aJauyM,  CBS3aHHbIE C  OTHOIIEHHWEM  BEJIMYUH,
NPONOPLUOHATIBHOCTBIO BEJIMUMH, MPOLEHTAMHU, HHTEPIIPETUPOBATh PE3yJIbTaThl PEIICHUs 33134 ¢ y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUsI

Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSTh €€ B IPOLIECCE OCBOCHUS
yueOHOro MaTepuaa.

HaxoauTs 3HaueHust OyKBEHHBIX BBIPKEHHUH MPH 33JaHHBIX 3HAYEHUSIX MEPEMEHHBIX.

BbInonHATE peoOpa3oBaHus LEN0Tr0 BhIpaKEHHUsI B MHOIOWIEH IMPUBEACHUEM MOJO0HBIX ClIaraeMblX,
PacKpBITHEM CKOOOK.

BBINONHATE yYMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH, HPUMEHSTb
(dbopMyIIBI KBaipaTa CyMMBI U KBaJpaTa PasHOCTH.

OcymiecTBIATh pa3iioKeHNEe MHOTOYWIEHOB Ha MHOXHTEIH C TOMOIIBIO BEIHECEHHSI 38 CKOOKH 0011Iero
MHOXHTEJIS, TPYNITUPOBKHU CIIaraeMBbIX, TPUMEHEHHS (HOPMYJT COKPAIIEHHOTO YMHOXKECHHSI.

[IpuMmeHATh NpeoOpa3oBaHMs MHOTOWIEHOB JUI pEIeHHs pa3IM4yHbIX 3ajJad W3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEabHON PAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HaTypaJbHbIMU IIOKa3aTeNssMU Ui IpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHns1 1 HEPaBEeHCTBA

Pemate nuHElHbIE ypaBHEHHUs C OJHOW IIEPEMEHHOM, NMPUMEHss MpaBWIA MEpPEXoJa OT UCXOIHOIO
YpaBHEHMS K paBHOCHILHOMY eMy. [IpoBepsTh, ABIseTCs 1 YMCI0 KOPHEM YPaBHEHHUS.

[TpumensTh rpadudeckre METObI IPH PEIICHUH JTHHEHHBIX YPAaBHEHHIA U UX CHCTEM.

[TonOupate mnpuMepsl Map 4YHCEN, SBIAIOLMXCS pEIIEHHEM JIMHEHHOTO ypaBHEHHMS C JABYMs
NIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IJIOCKOCTH TpadyK JIMHEHMHOTrOo ypaBHEHHUsS C ABYMs IEpEMEHHBIMHU,
HOJIB3YSCh TpaKOM, IPUBOAMUTD ITPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucremsl ABYX JMHEHHBIX YPaBHEHHH € IBYMS IEPEMEHHBIMH, B TOM YHCJI€ IpaUUeCcKH.

CocTaBnaTh M pellaTh JUHEHHOE YypaBHEHME WJIM CHCTEMY JIMHEMHBIX YpPaBHEHHUI IO YCIOBHIO
3aJjauu, MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/]laui MOJTYYEHHBINH pe3yibTarT.

DOyHKIUUHT

N300pakaTb Ha KOOPAMHATHOM NpPsIMOM TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM KOOPAUHATAM, Jy4H,
OTPE3KH, NHTEPBAJIbI, 3AIIUCHIBATh YHNCIIOBBIE IPOMEKYTKH Ha alNreOpanyeckoM si3bIKe.

OTMmeyaTh B KOOPIMHATHOW IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpJAWHATaM, CTPOUTH TIpaduKu
auHeHHBIX QyHKIWA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh ¢ MOMOIIBIO (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMH: CKOPOCTh, BpeMH,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENIBHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHne QyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Monumare rpadudueckwii crmoco0 TpeacTaBiICHHWS W aHamW3a uWHQOpMalWH, W3BJICKATh W
UHTEPIPETUPOBATh MH(POPMAIINIO U3 IPa(UKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoH1y 00yueHus B 8 kiacce o0yyaromuiics MoJly4uT CiIeIyIOIIHUe IpeIMETHbIE PE3YIbTaThI:

Yucs1a ¥ BbIYUCTICHUA

Hcnonb30BaTh HauyanbHbIE NMPEACTABICHUS O MHOXKECTBE JEUCTBUTENIBHBIX YMCEN Ul CPAaBHEHHS,
OKPYTJIEHUS M BBIYMCIIEHU, N300pakaTh 1€HCTBUTENIbHBIE YUCIA TOUKAMH Ha KOOPIMHATHOM MPSIMOIA.

[IpumensaTs noHATHE apUPMETHUECKOIO KBAJpPAaTHOTO KOPHS, HAaXOJIUTh KBaJpaTHbIE KOPHH,
UCTIONIB3Ysl NIPU HEOOXOAMMOCTH KaJbKYJSATODP, BBIMOJHATh NPeoOpa3oBaHUs BBIPAKEHHUH, coleprKallux
KBaJIpaTHbIE KOPHU, HCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anucy OOJBIIMX M MaJIbIX YHCEJI C TOMOIIBIO IECATUYHBIX Apo0el U cTeneHel uucia
10.



Anredpanyeckue BbIPaKeHUs

[IpumeHsITh TOHATHE CTENEHM C IIEJbIM IOKa3aTelleM, BBINOIHATh NPeoOpa3oBaHUS BBIPAKEHUI,
COJZIepXKAIINX CTENEHHU C LEIbIM ITOKA3aTEIEeM.

BBINOMHATE TOXIECTBEHHbIE IPEOOPAa30BAHMS PALMOHAIBHBIX BBIPAKEHUII HA OCHOBE IpaBUII
JEHCTBHUI HaJl MHOTOYWICHAMHU U alireOpandecKiuMH IPOOsSMHU.

PacknanpiBaTh KBaipaTHBIN TPEXUIIECH HA MHOXKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBHIPAKEHUI Ui PEHICHUS Pa3IuYHbIX 33a]a4 U3 MaTEeMaTHKH, CMEXHBIX
MPEAMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHns1 1 HePaBEeHCTBA

Pemate nuHelHBIC, KBaJpaTHbIE YpaBHEHHUS M pallMOHAIbHBIC YPAaBHEHUS, CBOSIIMECS K HUM,
CHUCTEMBI JIByX YPaBHEHHI C IByMsl IEPEMEHHBIMU.

[IpoBoauTh mpoCTEHIINE WCCIECIOBAHUSA YPaBHEHUH M CHCTEM YPaBHEHUN, B TOM YHCIE C
NpUMEHEHHEM TrpaduyecKux TMpeAcTaBleHul (ycTaHaBIMBaTh, HWMEET JHM YpaBHEHHE WU CHCTEMa
YpaBHEHUH PELIEHUSs], €CIIU UMEET, TO CKOJIBKO, U TIpoUee).

[lepexonuTh OT clIOBECHOM (QOPMYIUPOBKHM 3aqaud K e€ anredpandeckoil MOJEIH C TOMOIIBIO
COCTaBJICHUS] YpaBHEHHUS WJIM CHUCTEMbl YPaBHEHHUH, MHTEPIPETHPOBATb B COOTBETCTBHUM C KOHTEKCTOM
3a/1a4yl MOJIYYEHHBIN pe3ysbTarT.

[IpumensaTh CBOWCTBAa 4YHMCIOBBIX HEPABEHCTB Ul CpPaBHEHMS, OLEHKH, pElaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW TMEpEeMEHHOW W MX CHCTEMBI, JaBaTh TIpaUUYECKyl0 HWUIIOCTPALMI0 MHOXKECTBA
pELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKINA

[lonumate u wuCHoONBb30BaTh (YHKIIMOHANBHBIE TOHSATUS M SI3bIK (TEPMHUHBI, CHUMBOJIMYECKHUE
0003HaYEHHU), OTPEACIATh 3HaYCHHE (PYHKIMU 10 3HAYEHUIO apTyMEHTa, OINpeNeisaTh CBOWCTBA (PyHKUINU
o e€ rpaduKy.

Ctpouts rpadvKu 31eMEeHTapHbIX PYHKIUNA BUA:

y=k/ix,y=x2,y=x3,y=[x|,y= VX, OIHUCHIBATH CBOMCTBA YHCIIOBOM byHKIMY 110 e€ rpaduKy.

K koHIiy 00y4yenus B 9 Kjacce BbIITYCKHUK TOTYYUT CIEAYIONIUE MPEIMETHBIE pe3yIbTaThI:

Yuciia ¥ BHIYHMCICHUS

CpaBHMBATh U YNOPSAAOUYMBATH PAlMOHAIBHBIE U UPPALIMOHAIILHBIE YHCTIA.

BrmonsaTe apupMeTHyecKue IeiHCTBUS ¢ palliOHAIEHBIMU YHCIIAMH, COYETasi YCTHBIE M TUCHhbMEHHBIC
MPUEMBI, BBITTOJIHATH BEIUUCICHUS ¢ UPPALMOHATIBHBIMU YHCIAMU.

HaxonuTs 3HaueHus creneHeil ¢ LeabIMU MOKa3aTeNIsIMU U KOPHEH, BBIYMCIIATh 3HAUEHUS YMCIIOBBIX
BBIPAKECHUM.

OKpyrnarh JeWCTBUTENIbHBIE YKCIIA, BBINOJHATH TMPUKUAKY pe3yJbTaTa BBIYHCICHUN, OICHKY
YUCJIOBBIX BBIPAKEHUN.

YpaBHeHHsI M HEPABEHCTBA

Pemats nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS, YPaBHEHHsI, CBOJIAILINECS K HUM, MPOCTEHIINe ApOOHO-
palrOHAIbHBIE YPABHEHUS.

Pemate cuctemsl 1ByX JIMHEHHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMHU U CUCTEMBI JBYX YPAaBHEHHI, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JTMHEUHBIM.

Pemath TekcTOBBIE 3amauM anreOpanyecKuM CIOCOOOM C TOMOIIBIO COCTaBJICHHS YpaBHEHUS WIH
CHUCTEMBI JIByX YPaBHEHHH C IByMsl IEPEMEHHBIMHU.

[IpoBomuTh mpoCTEHMIINE HCCAECAOBAaHUS YPaBHEHUHM U CUCTEM YpaBHEHUH, B TOM YHCIE C
NpUMEHEHHEM TpaHuyecKuX NpeACTaBICHUH (yCTaHABIMBAaTh, HMMEET JIM YpaBHEHHWE WM CHCTEMa
ypaBHEHUH peIleHUs, €CITH UMEET, TO CKOJIbKO, U TIpouee).

Pemrate nuHeliHBbIE HepaBEHCTBA, KBaJpaTHBIE HEpaBEHCTBA, M300pakaTh peIICHHE HEPABEHCTB Ha
YUCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CHUMBOJIOB.

Pemlate cucTeMbl JIMHEHMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOIIME KBAJgPATHOE
HEPAaBEHCTBO, M300pa)xaTh pelIeHHe CUCTEMbl HEPaBEHCTB HA YUCIIOBOW NPSIMOM, 3alUChIBaTh PELICHUE C
IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH Pa3JIMYHBIX 3a/1a4.

DOyHKIUH



PacnosHaBaTh (GYyHKIMM W3yYeHHBIX BHJOB. [loKa3bplBaTh CXEMAaTHYECKH pACIIONIOKEHUE Ha
KOOPJMHATHOM TIOCKOCTH TpadukoB GpyHKmid Buna: y =kx, y =hkx + b, y =k/x,y =ax2 +bx + ¢, y =x3,y
=x, y= |x|, B 3aBUCUMOCTHU OT 3HaUEHUHN KO3 PUIIMEHTOB, ONMUCHIBATH CBOWCTBA (QYHKITHIA.

Crtpouts W HM300paXkaTh CXEMATHYCCKU TpadUKH KBAIPATUIHBIX (YHKIUH, OMUCHIBATH CBOMCTBA
KBaJIPaTHYHBIX PYHKIUH 110 UX rpadukam.

Pacrio3naBath KBaipaTHUHYIO (GYHKIUIO 110 (hOpMYJIIe, TPUBOIUTH IPUMEPHI KBAAPATUIHBIX (DYHKIIHN
U3 peaNbHOM KU3HH, (PU3UKU, TEOMETPUH.

YucJi0BbIE MOCJIE10BATEIbHOCTH H MPOTrPecCUu

PacniosHaBaTh apupMETHIECKYIO U TEOMETPUIECKYIO TIPOTPECCUH TIPH Pa3HBIX CIIOco0aX 3aaHHs.

BhITIONHATE  BBIYHMCICHUS C HWCIOJNB30BaHWEM (GopMyn n-ro uieHa apuMETHYSCKOW W
TCOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YICHOB.

N300paxaTh YiICHBI TOCICIOBATEIILHOCTH TOYKAMH Ha KOOPIUHATHOH TUIOCKOCTH.

Pemrate 3amaum, CBA3aHHBIE C YHCIOBBIMHU MTOCIIEIOBATEIBHOCTSMH, B TOM YMCIIC 33]]a4d U3 peallbHOU
JKU3HU (C UCIIOJIb30BAHUEM KATBKYJISITOPA, ITUPPOBBIX TEXHOIOTHA).

III. Tematnyeckoe naaHMpoBaHune

No | HaumenoBanue pazneno | KonuuecTBo yacoB DnexTpoHHbIE (ITUPPOBEIE)
/Tl | ¥ TEeM MPOTPaMMBbI Pabouas Pabouast mporpamMmma o0Opa3oBaTebHbIC PECYPCHI
nporpamMma | Mo KJiaccam
7 kn 8xm | 9k
1 bu6mmoreka [IOK
e 56 75 22 9 https://m.edsoo.ru/7f415b690
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
2 Anrebpanyeckue bubmorexa [IOK
BbIpANKCHIS 47 27 20 https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
3 bu6mmoreka [JOK
VYpaBHeHus u 104 20 40 44 | https://m.edsoo.ru/7f415b90
HEpaBEHCTBA https://m.edsoo.ru/7f417af8
https://m.edso00.ru/7f419d08
4 KoopauHnate! u rpaduky. buGnnorexa LIOK
DymHicum 54 24 14 16 | https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
5 Yucnopsie bu6mmoreka [JOK
MOCJC0BATEILHOCTH 15 15 | https://m.edsoo.ru/7f419d08
6 [ToBTOpEeHME M 0000IIICHUE bu6mmoreka [JOK
30 6 6 18 | https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
Bcero 306 102 102 102

BocnurarensHblii moTeHnnan yueOHoro npeamera «MareMaTukay peaan3yercs yepes
HCIIOJIb30BAaHUE BUJIOB U (DOPM JI€ITEbHOCTH, ONMMMCAHHBIX B MOJIYJIE «YpOUuHas eATeabHOCTh» OCHOBHOM
o0pa3oBaTenpHOM NMporpaMMbl 0OCHOBHOTO o611ero oopazoanust MbOY «Ilymrnosckoit COL.

BocnuraTenbHbIN MOTEHIIMAN JAHHOTO YUYeOHOTO MpeIMeTa 00eCIeYuBaeT Pean3altio CIe Iy OIIX
LEJIEBBIX IPHOPUTETOB BOCIIUTAHUS 00YYAIOIIUXCS: CO3/IaHue OIAarONpUATHBIX YCIOBUH IS pa3BUTHS
COIMAJIPHO 3HAYUMBIX OTHOIICHUH IIKOJILHUKOB U, PEK/IE BCET0, IGHHOCTHBIX OTHOIIICHUM:

— K 3HaHUSM KaK HHTEJUIEKTYaIbHOMY pecypcy, o0ecrednBaromeMy Oyayliee YenoBeKa, Kak
pe3yNbTaTy KpOMOTIUBOTO, HO YBIEKATEIBHOTO YUeOHOTO TPYAa;
— K KyJbType KaK JyXOBHOMY OOraTCTBY OOIIECTBAa M BaXKHOMY YCIIOBHIO OILIYIIEHHUS YE€JIOBEKOM

MOJTHOTHI MPOKUBAEMOM KM3HH, KOTOPOE JTAIOT €My YTeHHE, My3bIKa, UCKYCCTBO, T€aTp, TBOPUECKOE

CaMOBBIpa)KEHHUE.



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415b90

Yueonsblii kypc «<'EOMETPUS»
7-9 xknacc
I. Conep:xxkanue o0yueHnust
7 kiaace

HavanbHble nonsTusa reometpun. Touka, mpsimMasi, OTPE30K, JIyd. Yroi. Bunsl yrinos. BepTukanbHbie n
cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyronbHuk. IlapamiensHocTh U NepHIEHAUKYISIPHOCTh
NPSIMBIX.

Cummerpuunsie ¢urypsl. OCHOBHBIE CBOWCTBAa 0OcCeBOl cuMMeTpuu. llpumepsl cuUMMeETpuu B
OKPY’KaOIIeM MHUDE.

OcCHOBHbIE TIOCTPOEHHSI C IOMOIIBI0 LUPKYyJIss M JuHelku. TpeyronpHuk. BoicoTta, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN 1 paBHOCTOPOHHUMN TpeyroybHUKH. HepaBeHCTBO TpeyroiabHUKa.

CaolicTBa U pU3HAKKU paBHOOEPEHHOTO TpeyroyibHuKa. [Ipr3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M MpHU3HAKU MapajyiesbHbIX MNpsAMBIX. CymMMma yrjioB TpeyrojpHuKa. BHeumHue yribl
TPEYTOJIbHUKA.

[IpsimoyronbHbIi TpeyronbHUK. CBONCTBO MeIUaHb! MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. lIpu3Haku paBeHCTBAa MPSAMOYTOJIbHBIX TPEYrOJbHUKOB. IIpsAMOYTroJIbHBIA TPEYTOJIBHUK C
yraom B 30°.

HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema o
0oJbIIEM yTJI€ U OOJIBIIEH CTOPOHE TPEYroJdbHUKA. [leprienauKysp 1 HaKJIOHHASL.

['eomeTpuyeckoe MecTto Todek. buccekTpuca yriia U CepelMHHBINA NMEPHIEHIUKYISAP K OTPE3KYy Kak
Tre€OMETPUUYECKHUE MECTA TOUEK.

OKpyXHOCTb U KpYyT, XOpJa U JAMAMETP, UX CBOWCTBA. B3auMHOE pacronoxkeHue OKPYKHOCTH H
npsimoii. KacarenbHast u cekymass K OKpyXHOCTH. OKpYy>KHOCTb, BIHMCAaHHas B yroji. BrnucanHas u
ONMCaHHasi OKPY’KHOCTH TPEYTrOJIbHUKA.

8 knacc

Yerbipéxyronpauku. [lapamienorpamMmm, ero TmNpu3HAKM MW CBOMCTBAa. YacTHble  ciyyau
napauienorpaMMoB (TIPSMOYTOJIBHUK, POMO, KBaJapar), UX MPHU3HAKH M CBoicTBa. Tpamenusi, paBHOOOKas
Tpanenus, e€ CBOMCTBa U pu3Haku. [IpsmoyronpHas Tpanenusi.

Meton ynBoenusi wmeauanbl. lleHTpansHas cummerpus. Teopema aneca u  Teopema o
MPOMOPIIMOHAIIBHBIX OTPE3Kax.

CpenHue TMHUM TpEeyroibHUKA U Tpaneuuu. L{eHTp Macc TpeyroyibHUKa.

[Tonobue TpeyronbHUKOB, kKodhpunnent nogodus. [lpusnaku nogodus TpeyronbHUkoB. [Ipumenenue
10,1001 IpY pelIeHNN IPAKTUYECKUX 3ajau.

CpoiicTBa muomagei reomerpudyeckux Guryp. DopMynbl IS IUIOMIATM  TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoOa u tparnenuu. OTHOIICHHE IIIOMAACH MOT00HBIX (Guryp.

Brruncnenue minomazei TpeyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHnn MpakKTUIECKUX 3a1a4.

CuHyCc, KOCHUHYC, TaHI€HC OCTpPOro yrija MOpsAMOYIOJbHOTO TpeyroiabHuka. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHoMerpuueckue GyHkimu yrios B 30, 45 u 60°.

Brnucannble U LEHTpaJIbHBIE YTIJIbI, YTOJ MEXIY KacaTelbHOW M XOPAOW. YTJbl MEXKIY XOpJaMu U
CEeKyIIMMHU. BrincaHHble U ONMHCaHHBIE YETHIPEXYTOJIbHUKH. B3auMHOE pacronokeHue IByX OKPYKHOCTEH.
Kacanue okpyxnHocteil. O61ne KkacaTelbHbIE K ABYM OKPYXHOCTSIM.

9 knacc

Cunyc, kocuHyc, TaHreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
DopMyIIbl IPUBEICHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. PellleHne npakTudeckux 3aj1ay ¢
UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMbI CHHYCOB.

[TpeobpazoBanue nonobus. [logodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pou3BeIEHNN OTPE3KOB XOPJ], TEOPEMBI O IPOU3BEICHUHN OTPE3KOB CEKYIIHX, TEOpEMA O
KBaJpaTe KacaTeJIbHOM.

BexTop, anumHa (MOIysib) BEKTOpa, COHAIpPABIIEHHBIE BEKTOPBI, MPOTHBOIIOJIOKHO HAaIlpaBJICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluy HaJ BeKTOpaMmH. PasznoxeHue



BEKTOpA 110 ABYM HEKOJUIMHEApHbIM BekTopaMm. KoopanuaTel BekTopa. CkansipHOE IPOU3BEIEHNE BEKTOPOB,
MMPUMCHCHHUEC IJIA HAXOXACHUA JJIMH U YTJIOB.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YPAaBHEHMs MPSIMOW M OKPYKHOCTH B KOOpAMHATAaX,
[IEpECEUCHNE OKPYKHOCTEH U MPSAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHUE.

[TpaBuiibHBIE MHOTOYroJbHUKH. JlnMHA OKpyKHOCTH. I'pamycHass M paauMaHHas Mepa YIUIa,
BBIYMCIICHHE JUIMH AyT OKpykHOCTel. [Iimomane kpyra, ceKTopa, CErMeHTa.

JIBIKEHHMsI IUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (uryp (3JIeMEeHTapHble IpeiCTaBICHHS).
[Tapannensubiii nepenoc. [ToBopoT.

II. IInanupyemble pe3yJbTaThl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca «I'eomerpusny
IIpenmeTHbIE pe3ybTaThI

K xoH1y 00yueHus B 7 kJjacce o0yyaromuiics Hay4uTcs:

Pacnio3HaBaTh U3yueHHblE TreoMeTpudeckre (UIypbl, ONpeNensTh MX B3aUMHOE pPacloIOKEHHE,
n300pakaTb r€OMETPUUECKHE (UTYpPBI, BBIMIOIHATh YEPTEKHU 10 YCIOBHIO 3a1aud. M3mMepaTs nuHeiHble 1
YTJIOBBIE BEIWUYMHBL. Penats 3a1a4i Ha BEIYUCIICHUE UIMH OTPE3KOB M BEJIMYHH YTJIOB.

[IpoBoguTh TpyOyI0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH IPEJAMETOB B DPEATBHOW >KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Paznuyare pasmMepsl ’TUX 0OBEKTOB IO MOPSAAKY BETUUYHHBI.

CTpouTh 4epTeKH K T€OMETPUUECKUM 3a/ladam.

[Tosmp30BaTbCs MpHU3HAKAMU pPABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BaTh NPU3HAKM U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

[TpoBOAMTE JOTrMYECKHE PACCYKACHUS C UCIIOIb30BAHUEM T€OMETPUYECKUX TEOPEM.

[lonb30BaTbcs NpU3HAKaMM PAaBEHCTBA MPSAMOYIOJbHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEAMAHBI,
IPOBEAEHHON K TMIIOTEHY3€ NMPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUH FEOMETPUUECKUX 3aad.

OmnpenenAaTs NapamIebHOCTh MPSAMBIX € MOMOLIBIO YIJIOB, KOTOpbIE O0pa3yeT ¢ HUMH CEKyIlas.
OnpenensaTs mapajyieNbHOCTh NPAMBIX C MOMOLIBI0 PABEHCTBA PACCTOSHHUN OT TOYEK OJHOW NMpPSAMON 110
TOYEK APYrou MpsIMOM.

Pemate 3a1aun Ha KieT4aToi Oymare.

[IpoBoaUTH BBHIYMCICHUS M HAaXOAWThb YUCIOBbIE U OyKBEHHBIE 3HAYEHHS YIJIOB B T€OMETPHUUECKHX
33a4ax C UCIOJIb30BAaHUEM CYMMBI YIJIOB TpPEYrOJIBHHMKOB M MHOIOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHbBIX NPHU MIEPECEUEHUH JABYX NapasuIeIbHbIX IPSAMBIX CeKylIel. PemaTe mpakTuueckue 3a1auu Ha
HaXO0>KJICHUE YTJIOB.

Brnagerp moHATHEM TI'€OMETPUUYECKOTO MeECTa TOYEK. YMETh ONpEAeNATh OHCCEKTpUCY yria H
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK.

DopMyIUpPOBaTh ONPEEIICHUSI OKPYKHOCTH U KPyTa, XOpAbl U JUaMeTpa OKPYKHOCTH, IIOJIb30BaThCS
UX CBOMCTBaMH. Y METh IPUMEHSATH 3TH CBOMCTBA MPU PELICHUM 3a/1a4.

Brnagers moHsATHEM ONMCAHHOM OKOJO TPEYroJIbHUKAa OKPYXKHOCTH, YMEThb HaXOAWThb €€ LEHTP.
[Tonp3oBaTbest pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroJbHHUKA MEPECEKAIOTCS B OJHOW TOYKE, U O
TOM, YTO CEpEIUHHbIE NEPIIEHINKYIISAPBI K CTOPOHAM TPEYTOJbHUKA IEPECEKAIOTCS B OJHON TOUKE.

Bragers moHsATHEM KacaTeabHOW K OKPY’KHOCTH, IOJIB30BAaThCS TEOPEMOM O MEPIEHIUKYJISIPHOCTH
KacaTeIbHOHM U pajguyca, IPOBEAEHHOIO K TOUKE KaCaHMs.

[Tosmp30BaTbCs MPOCTEHIIMMH TE€OMETPUYECKMMHM HEPAaBEHCTBAMHM, IIOHMMAaTb WX NPAKTHYECKUN
CMBICIL

[TpoBOAUTE OCHOBHBIE T€OMETPHUUECKHE IOCTPOCHMSI C MOMOLIBIO HUPKYJIS U JINHEHKH.

K xoH1y 00yueHus B 8 kjacce o0yyaromuiics Hay4uTCs:

PacriozHaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IIOJIB30BATHCS MX CBOMCTBAMM
IPU PEIICHUU T€OMETPUYECKUX 3a/1ad.

[TpuMeHsATH CBOMCTBA TOUKH NEPECEUEHUs MeIMaH TPEYToJIbHUKA (LIEHTpa MacC) B PEILICHUHU 3ajiau.

Brnagers nonsTHEM cpeAHEW JIMHMM TPEYrojJbHUKA W TpameluH, MNPUMEHSITh MX CBOWCTBA IIpH
pemeHny reoMerpuueckux 3anad. ITomp3oBarecs Teopemoil Paneca U TEOPEMOM O MPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEIICHUs IPAKTUUECKUX 3ajau.

[TpuMeHATh PU3HAKK OO0 TPEYTOJIbHUKOB B PEIIEHUHM F€OMETPUUECKUX 3a/1au.

[onmp3oBatbest Teopemoit [Indaropa i pemeHust TeOMETPHUECKUX M MPaKTHUeCKuX 3a1a4. CTpouTh
MaTEeMAaTHYECKyl0 MOJEIb B IPAKTUYECKUX 3a7adaX, CAMOCTOATEIBHO JeJaTb YEpPTEK M HAXOIUTH
COOTBETCTBYIOIIINE JUINHBI.



Brnagets moHsATHAMH CHMHYCa, KOCUHYCa W TaHT€HCA OCTPOTO yria MPsSIMOYTOJBHOTO TPEyTOJIbHUKA.
[Tonmp30BaThCs ATUMU OHATHAMU JJIS1 PEIICHUS MPAKTHUECKUX 3aj1ad.

Boruncnsate (pa3nuyHbIMU CIIOCOOAMH) IUIOMIAAb TPEYTrOJbHUKA M IO MHOTOYTOJIBHBIX (UTYD
(onB3ysich, A€ HEOOXOIUMO, KaNbKYJISATOpoM). IIpMMEHATh NOJTy4YeHHBIE YMEHHUS B TNPAKTHUECKUX
3a/1ayax.

Brnazsers MOHATHAMYU BIUCAHHOTO U IIEHTPAIBHOTO YTJIa, HCIIOIB30BaTh TEOPEMBI O BITUCAHHBIX YTJIaX,
yIaax MEeXIy XopAaMu (CeKyIIMMH) U yTiie MeXIy KacaTelbHOW M XOPAOH MpH pPelIeHuN FeOMEeTPHUECKUX
3a1a4.

Brnagerb moHSATHEM  ONMHMCAHHOTO  YETHIPEXYTOJIbHHWKA, MPHUMEHATh CBOMCTBA  OMHMCAHHOTO
YeTHIPEXYTOIFHUKA TIPU PEIICHUH 3a]1a4.

[IpyMeHATh TONyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUeCKHe MOJEIH JUIS 3ajaad
pearbHON )KU3HU U POBOIUTH COOTBETCTBYIOIINE BEIUMCIICHUS C TPUMEHEHUEM TIOA00HS U TPUTOHOMETPHH
(TmONB3YSICh, TJe HEOOXOIUMO, KaTbKYJISITOPOM).

K xoHIy 00yueHus B 9 kJiacce BbIITYCKHUK HAyYUTCS:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOIUTh C HMX IOMOIIbIO pPa3IUYHbIC
9JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHHUKA («pElIeHHEe TMPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). Haxomuts (c
MOMOIIBIO KaIbKYJIATOPA) ATUHBI U YIJIBI 17151 HETaOIMYHBIX 3HAYSHU.

[lonmp30BaTbess (hopMynamMu TPHUBENEHHS M OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIAECTBOM IS
HAXO0JIEHUSI COOTHOILIECHUI MEKIy TPUTOHOMETPUUYECKUMU BETHUNHAMH.

Hcnonp3oBaTe TEOpEeMBl CHHYCOB W KOCHHYCOB Ui HAaxXOXKJIEHHS pPAa3IMYHBIX 3JIEMEHTOB
TPEyrojbHHUKA («pelIeHUue TPEYTroJIbHUKOBY ), IPUMEHSTh UX MPHU PEIICHHUH T€OMETPHUUECKHX 3a]1au.

Brnaners moHsTHAMHU TpeoOpa3oBaHHs IMOJO0MS, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX (HUTYD.
[Tonb30BaThCsl CBOMCTBAMHU MOI00US MTPOU3BOJIBHBIX (UTYP, YMETh BBHIYUCIATH UIMHBI M HAXOIUTH YIIIBI Y
noJ00HbIX (uryp. [IpuMeHsATs CBOWCTBA MOAOOMS B MPAKTHYECKUX 3aJadax. YMETb NMPHUBOIUTH MPUMEPHI
no1I0OHBIX (PUTYP B OKPY’KAIOIIIEM MUDE.

[Tonmp30BaThes TEOpEeMaMu O TMPOU3BECHHH OTPE3KOB XOpPJI, O MPOU3BEJICHUN OTPE3KOB CEKYIIHX, O
KBaJIpaTe KacaTeabHOM.

[Tonmp30BaThcs BEKTOpaMH, MOHUMATh WX T€OMETPHUYECKUI W (PU3HMUYECKUI CMBICI, TPUMEHATh UX B
pelIeHuu TeoMeTpuyeckux M (usmueckux 3agad. [IpUMeHSTH cKalsgpHOE MPOU3BEACHHUE BEKTOPOB IS
HAXOJKICHUS JJIUH U YTIIOB.

[Tonb30BaThCs METOJAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTHh €r0 B PEUICHUH T'€OMETPUUYECKUX U
NPaKTUYECKUX 3a/1a4.

Bragets moHATHAMU TPAaBUILHOTO MHOTOYTOJBHUKA, UTHHBI OKPY>KHOCTH, ITMHBI IyTH OKPY>KHOCTH
U paJMaHHOW Mephl yIiia, YMETh BBIYMCIATH IUIOMIAAb Kpyra M ero dacteil. IIpuMeHsTH moilydyeHHbIE
YMEHHMsI B PAKTUYECKUX 3a/1adax.

HaxoauTte ocu (MM LEHTPBI) CUMMETPHH (PUTYP, TPUMEHSATH TBM)KEHUS TUIOCKOCTH B MPOCTEHIITNX
CIIyJasix.

[IpuMeHsATh TONYYCHHBIE 3HAHHWS Ha TPAKTUKE — CTPOUTh MAaTEMaTHUECKHWE MOJENH JJs 3ajad
peallbHOM JKM3HM ¥ TPOBOAMTH COOTBETCTBYIOIIME BBIUMCICHHS C TPUMEHEHHEM Toa00us H
TPUTOHOMETPUYECKUX (PYHKIUH (ITONB3YSICh, TJIe HEOOXOIMMO, KaJIbKYISATOPOM).

III. Tematnyeckoe naaHMpoBaHune

Ne | HaumeHoBaHue pa3fenos U TeM KonnuecTBo yacos OnextpoHHbIe (LU(POBLIE)
/Tl | MPOTPaMMBbl PaGouas | Pabouas nporpamMma o | o0pa3oBaTeIbHbIE PECYPChI
nporpaMm | Kjaccam
Ma 7 K1 8 K1 9 ki
1 [Ipocreiimume reomMmerprueckue bubnnorexa [JOK
(Gurypsl U UX CBOICTBA. 14 14 https://m.edsoo.ru/7f415e2e
N3mepenne reomeTpudecKux
BEJIMYMH
2 bubnnorexa HOK
TpeyrobHuKH 22 22 httDs://m.edS(])_E).ru/ 7f415¢e2e
3 [TapannensHble IPMBIEC, CYMMa 16 16 bubnuotexa [{OK



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

YTJIOB TPEYTOJIbHUKA

https://m.edsoo.ru/7f415¢e2e

4 OKpy>KHOCTb U KPYT. 10 10 bubnnorexa HOK
['eoMeTpuyecKue NOCTPOCHUS https://m.edsoo.ru/7f415e2¢
5 . bubmuorexa [JOK
HeTEIpEXyrOTLHHKH 12 12 https://m.edsoo.ru/7f417¢18
6 Teopema ®aneca u TeopeMa o bubmuorexa [JOK
MIPONOPIMOHATIBHBIX OTPE3KaX, 15 15 https://m.edsoo.ru/7f417e18
10100HbBIE TPEYTOJIbHUKH
7 IInomans. Haxoxaenue bu6mmoreka [{OK
TUIOMIACH TPEYTOJIbHUKOB 14 14 https://m.edsoo.ru/7f417e18
MHOTOYTOJBHBIX (puryp. [Tnomaau
0TI00HBIX (HUTYD
8 Teopema [Tudaropa u Hayana 10 10 bubnuorexa [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
9 VYrasl B OKpy>KHOCTH. Brincanublie bubnuorexa [JOK
U OINMCaHHbIE YETHIPEXYTOIbHUKH. 13 13 bubnmnorexa [JOK
KacaTenpHbIe K OKPYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxkHOCTEM
10 Tpuronomerpus. Teopemsl bubnnorexa [HOK
KOCHHYCOB U CUHYCOB. Pemenue 16 16 | https://m.edsoo.ru/7f41al2c
TPEYTOJILHUKOB
11 [IpeobpaszoBanue mogoous. bu6mmoreka [IOK
MeTtpuyeckue COOTHOIICHHUS B 10 10 | https://m.edsoo.ru/7f41al2¢c
OKPYKHOCTH
12 bu6mmorexa [JOK
Bexroper 12 12 https://m.edsoo.ru/7f41al2¢
13 JlekapTOBBI KOOPJIMHATHI HA 9 9 bubmuorexa [{OK
TJIOCKOCTH https://m.edsoo.ru/7f41al2c¢
14 [IpaBUNIBHBIE MHOTOYTOJIBHUKHU. bubnnorexa [JOK
JlnuHa OKpY>KHOCTH U TIJIOMIA b 12 12 | https://m.edsoo.ru/7f41al2¢
Kpyra. Beruncnenue miomaseit
15 JIBUKEHUS TUIOCKOCTHU 5 5 bubmorexa [TOK
https://m.edsoo.ru/7f41al2c
16 | IloBTopenue, o000LIEHE 3HAHUI 14 6 4 4 bubnnorexa [JOK
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41al2c¢
Bcero | 204 68 68 68

BocnurarensHblil moTeHMan yaeOHoro npeamera «MareMaTukay peaau3yeTcs: yepes
UCTIOJIb30BaHUE BUIOB U (OPM AESITEIHLHOCTH, ONMCAHHBIX B MOJyJie «YpoUyHas AeATenbHOCTh» OCHOBHOM
00pasoBaTebHOM TporpaMmMbl OCHOBHOTO 061iero oopazoBanus MbBOY «Ilymosckoit COI».
BocnutarenbHblii MOTEHIIMAN TAHHOTO Y4eOHOTO MpeaMeTa 00ecreunBaeT pealn3alnio CIeayoIX
HCJICBBIX IPUOPUTETOB BOCIIMTAHUSA O6yanOHIHXC$IZ CO3JaHUC 6HaFOHpI/I${THI)IX YCJIOBI/Iﬁ AJIg Ppa3sBUTHA
COLIMAJIbHO 3HAYUMBIX OTHOIICHUH IIKOJIHHUKOB M, MIPEK/IE BCETO, [ICHHOCTHBIX OTHOIICHMIA:

K 3HaHUSAM KaK MHTEJUIEKTYalIbHOMY pecypcy, obecrednBaroniemMy Oyayiiee yeaoBeka, Kak

pe3yNbTaTy KpOHnOTIUBOTO, HO YBIEKATEIBHOIO YUeOHOTO TPy Aa;

K KYJIBTYpe KaK JyXOBHOMY OOTaTCTBY OOIIECTBA U BAXKHOMY YCIIOBHUIO OIYIIEHUS YETOBEKOM
MOJIHOTHI MMPO’KUBAEMOM JKM3HH, KOTOPOE JAIOT €My YTEHHE, My3bIKa, HCKYCCTBO, TEATp, TBOPUECKOE

CAMOBBIPAXKCHHUC.



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f415e2e
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Yueonnlii kypc «BEPOATHOCTDb U CTATUCTUKA»
7-9 ki1acc
I. Conep:xxkanue o0yueHnust
7 knace

IlpencraBiaeHue NaHHBIX B BHMJE TaONML, Avarpamm, rpadukoB. 3amojHeHHE TaONUI, YTCHUE WU
MOCTPOCHUE AUarpamMm (CTOIOMKOBBIX (CTOIOUATHIX) U KPYTOBBIX). UTeHHE TpaduKOB peatbHbBIX MPOIECCOB.
W3BneueHne nHpopMaluu U3 JuarpaMM U TabJInL, UCIOIb30BAHNE M HHTEpIpETalts JaHHBIX.

OmnwucarenpHas CTaTUCTHKA: cpelHee apupMeTHdyecKoe, MeauaHa, pa3Max, HauOosbliee U
HalMeHbIlIee 3HaUeHUsI Habopa YMCIOBbIX AaHHBIX. [IpuMepsl ciy4yaiiHOi H3MEHUYHBOCTH.

Crny4ailHpld SKCHEpUMEHT (ONBIT) W ciaydailHoe coObiTue. BepositHocth 1 yactoTta. Ponb
MaJIOBEPOSITHBIX M MPAKTUYECKHU JTOCTOBEPHBIX COOBITHI B mpupoze W B oOmiecTBe. MOHETa U UrpaybHas
KOCTb B TEOPUU BEPOSATHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepiminHbBL. Yucio pébep M CcymMMmapHass CTENEHb BEpLIMH.
[IpencraBnenne o cwsizHoctu rpada. Llemm u nwmknsl. [lytn B rpadax. O6xon rpada (9inepoB myTh).
IIpencraBienue o6 opueHTHpOBaHHOM rpade. Pemenune 3a1a4 ¢ noMoubio rpados.

8 kiacc

IIpencraBieHne naHHBIX B BUJE TAaOJIMILL, AMArpaMMm, rpauKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBA, MOAMHOXKeCTBO. Omepanuu HaJl MHOXECTBAMH: OOBEAWHEHHE,
nepecedeHue, AonosHeHue. CBOMCTBAa omepaluil HaJl MHOXECTBAMH: IEPEMECTUTEIBHOE, COUYETATEIbHOE,
pacrpenenuTeNnbHoe, BKIIIoUeHH. Vcnoap3oBanre rpad)uueckoro NpeCcTaBICHNs MHOKECTB ISl OTIMCAHHS
pEaIbHBIX IPOLECCOB U SIBJICHUM, TP PEIICHNN 3a]au.

W3mepenue paccenBaHMsl JaHHbIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHME YHCIOBBIX HAOOPOB.
Jlnarpamma pacceuBaHusl.

DneMeHTapHbIE COOBITHA CiydaiiHOro ombita. CiyvaiiHeie coObITHS. BeposTHOCTH cOOBITHI. OMBITHI
C PaBHOBO3MO>KHBIMU 3JI€MEHTapHBIMU COOBITUAMU. CityuaiiHblil BeIOOp. CBsA3b MEXy MalOBEPOATHBIMU U
IPAKTHYECKU JOCTOBEPHBIMHU COOBITUSIMU B IPUPO/JIE, OOILIECTBE U HAYKE.

JepeBo. CBolicTBa NIEpPEBBEB: E€IUHCTBEHHOCTh ITyTH, CYIIECTBOBAHME BHUCSYEH BEPILUHBI, CBA3b
MEK/y YHCIIOM BepIIMH U yuciioM pédep. [IpaBuio ymHOXkeHus1. Pemenne 3a1ad ¢ momMomibo rpagos.

[IpotuBononoxkHbIe coObITHA. [Juarpamma Oitnepa. OObeAMHEHHE M IEPECEYEHUE COOBITH.
HecoBmecTtHbie coObiTHs. @DopMmyiia CIOXKEHHS BEpPOSATHOCTEW. YCIOBHasi BepoATHOCTh. llpaBuio
ymHOXeHus. He3zaBucumble coObiTusi. [IpencraBnenue skcnepyuMeHTa B Buje jAepeBa. PemieHue 3amgau Ha
HaXO0)KJIEHUE BEPOSATHOCTEN C TIOMOIIBIO JIepeBa CIy4yaliHOrO SKCIIEPUMEHTA, AuarpamMmm Jiliepa.

9 knace

[IpencraBnenne NaHHBIX B BUAE TAOJUI], AUArpamm, rpadukoB, MHTEPIPETALUs JaHHBIX. UTeHHe U
HOCTPOEHUE TaONHNL, TUarpaMM, rpauKoB MO peanbHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. Couetanust u yucio coderaHuid. TpeyronbHuk Ilackans. Pemenue
3aJa4 ¢ MCIOJb30BaHUEM KOMOMHATOPUKHU.

I'eomeTrpuueckas BepossTHOCTh. CiiyyaliHbIN BBIOOp TOUKU U3 (PUTYPBI HA MJIOCKOCTH, U3 OTPE3Ka U U3
IyTH OKPY>KHOCTH.

Ucnbitanue. Ycnex u Heynaya. Cepus ucnbiTaHuit 10 nepeoro ycrexa. Cepust ucnbitanuit bepuyiu.
BeposTHOCTH cOOBITHI B cCepuM UCTIBITAHUN bepHyIuiu.

CrnyualiHas BEJIMYMHA U pacHpelielieHHe BeposATHOCTeH. MareMaTuieckoe OKUAAHUE U JIUCHEPCHUS.
[Tpumeppl MaTeMaTHYECKOTO OXUIAHWS KaK TEOPETHYECKOTO CPEOHETr0 3HAYEHUS  BEJIMYUHBL.
MaremaTnueckoe OXKHJaHUE M JUCIEPCHUsS CIy4dallHOM BEIMYMHBI «UHCJIO YCIEXOB B CEPUU HCIBITAHUN
beprymnmy.

[TonsiTre o 3akoHe OospMX yuceln. M3mMepeHue BepoATHOCTEN ¢ MOMOILBIO YacToT. Ponb 1 3HaueHue
3aKoHa OOJIBIIMX YHMCEN B IPUPOJIE U OOIIECTRE.

II. Ilnanupyemble pe3y/ibTAaTbhl OCBOCHUS NMPOrPaMMbl Y4eOHOT0 Kypca «BeposiTHOCTD 1
CTATHUCTUKA»
IIpenmeTHbIE pe3ybTaThI
K xoH1y 00yueHnus B 7 kJjacce o0yyaromuiics Hay4uTcs:
YuTaTth MHPOPMALIUIO, IPEICTABICHHYIO B Ta0IMILaX, Ha AUarpaMMax, IpeACTaBiIsATh JaHHbIE B BUJE
TaOJIHII, CTPOUTH AUArpaMMBI (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIC) 10 MaCCUBaM 3HAYCHH.



OnwuceiBaTh U MHTEPHPETUPOBATh pealibHbIE YMCIOBBIE JaHHbIC, MPEJICTaBIeHHbIE B TaOnMLaX, Ha
rarpammax, rpadukax.

Mcnonb30BaTh 1751 ONMCAHUS JaHHBIX CTaTUCTUYECKUE XapaKTEPUCTUKU: CpeaHee apu(pMEeTHUYECKOE,
MenraHa, HauOoJIbIIee M HAUMEHbIIIee 3HaYCHHUs, pa3Max.

MMmeTh mnpencTaBieHHE O CIydyallHOM HM3MEHUMBOCTH Ha IpuUMepax LeH, (U3NYECKHX BEJIMYHMH,
AQHTPOIIOMETPUUECKUX JAHHBIX, UMETh NPEACTABICHUE O CTATUCTUYECKOW YCTOMYMBOCTH.

K koniy o6ydyenus B 8 kiaacce o0yJaromuics HayqYuTCs:

W3Bnekath W mpeoOpa3oBbIBaTh HHMOPMAIMIO, TPEACTABICHHYI0O B BHJE TaONUI, JHarpamm,
rpauKoB, IPEACTABIATh JaHHbIE B BUJE TAOJIUII, JUarpaMm, rpaukoB.

OnuceiBaTh JaHHbIE C TIOMOIIBIO CTAaTUCTUYECKUX IIOKa3aTeseil:
pacceuBaHMs (pa3Max, JUCIIEPCUs U CTAaHIAPTHOE OTKJIOHEHUE).

HaxoauTe 4YacTOThl YHCIOBBIX 3HAYEHHWH M YACTOTHI COOBITHI, B TOM 4YHCJIE IO pe3yJbTaTaMm
W3MEPCHUI 1 HAaOJIOICHU.

HaxoauTps BEpOSTHOCTH CITyYaiHBIX COOBITHI B OTIBITAX, 3HAsI BEPOSITHOCTU IIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B OIBITAX ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBarh rpaduueckue MOJICIU: JEPEeBO CIy4ailHOTO SKCIEPUMEHTa, JuarpaMMbl Jiepa,
YHUCIIOBAs NPSMas.

OnepupoBaTh MOHATHUSAMH: MHOKECTBO, IOJAMHOXKECTBO; BBINOJIHATH ONEpallMd HaJl MHOKECTBaMHU:
0o0bEeIMHEHNE, TEepEeceUeHUe, OMOJIHEHUE; MNEePeUUCIIATh 3JIEMEHTbl MHOXKECTB; INPHMEHATh CBOMCTBa
MHO’KECTB.

Hcnonb3oBaTh Tpaduueckoe MPEeACTaBICHUE MHOXECTB M CBA3CH MEXKJIy HUMH JJs OINUCAHUA
IIPOLIECCOB U SIBJIEHUI, B TOM UHMCIIE IIPU PELICHNUH 33]a4 U3 IPYTUX y4eOHBIX MPEAMETOB U KypCOB.

K xon1y 00y4eHus B 9 Kiacce BbIITYCKHUK HAYyYUTCS:

W3BnekaTh u mpeoOpa3oBbIBaTh MHPOPMALIUIO, MPEACTABICHHYIO B PAa3UYHBIX HCTOYHHUKAX B BUJIC
Ta0muLl, AUarpamMmm, rpaMKoB, IPECTABIATh JaHHbIE B BUE TaOJMIl, AUarpamMm, rpaMKoB.

Pemrate 3amaun  OpraHM30BaHHBIM IepeOOpOM BapHaHTOB, a TakXke C HCIOJIb30BaHHEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcnonb30BaTh omnucaTenbHble XapaKTEPUCTUKHU JJIi MACCHBOB UHCIIOBBIX JIaHHBIX, B TOM 4YHCIIE
CPEIHUE 3HAUYCHHUS U MEPHI pACCEUBAHUS.

Haxomute 4YacToThl 3Hau€HUH M YACTOThl COOBITHSA, B TOM UHCIE MOJb3YSICh pPE3yJbTaTaMU
NpOBEIEHHBIX U3MEPEHUH 1 HAOIIOACHUH.

HaxoauTe BEpOSTHOCTH CIIy4alHBIX COOBITHI B H3YYEHHBIX OMNBITAX, B TOM YHCJIE B OMNBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMM, B CEpUSAX HCHBITAHUN 110 MEPBOro yclexa, B Cepusix
UCIbITaHui bepHym.

MmeTh npeacTaBieHue O CIIy4aiiHON BEIMYUHE U O PACIPEIEIICHUHA BEPOSTHOCTEH.

NMmets npencTaBieHne 0 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBIECHUH 3aKOHOMEPHOCTU B CIIy4alHOMN
U3MEHUYMBOCTHU U O POJIU 3aKOHA OOJIBIIMX YMCEIl B IPUPOJIE U OOLIECTBE.

CPEIHMX 3HAYEHHH U Mep

III. Temartuueckoe niaHMpoBaHue

Ne HaumenoBanue pazgenos u | KommuecTBo yacoB OnexrpoHHbIE (IM(POBBIE)
n/m TEM IPOTrPaMMBbI PabGouass | PaGouas mporpamma 1o KjgaccaM | 0Opa3oBaTelIbHbIE PECYPChI
IporpamMm | 7 Ki 8 kI 9 kn
a
! IIpencraBnenue JaHHBIX U buGmorexa LHOK
OIHCATEILHAS CTATHCTHKA 23 15 8 https://m.edsoo.ru/7f415fdc
https://m.edso0.1ru/7f417tb2
2 Bu6nuoreka [JOK
BepositHOCTB 23 10 13 https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417{b2
3 S EMCHTEL Bbu6nuoreka [JOK
KOMGHHATOPHKH 13 5 8 https://m.edsoo0.ru/7f417tb2
https://m.edsoo.ru/7f41a302
4 Bgenenue B Teopuio buGmorexa LHOK
24 4 4 16 https://m.edsoo.ru/7f415fdc
rpagos https://m.edso0.ru/7f417tb2
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Bceero | 102 34 34 34

BocnurarenpHbiii moteHnuan yueOHoro npeamera «MareMaTuka» peaan3yercs yepes
UCTIOJb30BaHUE BUAOB U ()OPM JCSITETLHOCTH, ONMCAHHBIX B MOJyJIe «YpOoUuHas AeATeIbHOCTE» OCHOBHOM
00pasoBaTesbHON MporpaMMbl OCHOBHOTO ob1iero oopazoBanus MbOY «IlymHoBckoit COID».

BocnuraTenbHbIi MOTEHIMAN JAHHOTO YY€OHOTO MpeiMeTa 00eCIeUnBACT PeaTn3alfio CIe Ty OIuX
LEJIEBBIX IPHOPUTETOB BOCIUTAHUS 00YYAIOIIUXCS: CO3/IaHUE OJAarONpPUATHBIX YCIOBU ISl pa3BUTHS
COIMAJIbHO 3HAYUMBIX OTHOIICHUH IIKOJIBHUKOB U, IPEXK/IE BCEr0, IEHHOCTHBIX OTHOIICHUMN:

— K 3HaHUSM KaK HHTEJUIEKTYaIbHOMY pecypcy, o0ecreunBaromeMy Oyayliee YenoBeka, Kak
pe3ynbTaTy KPOMOTIMBOTO, HO YBJICKATEILHOTO Y4eOHOTO TPy aa;
— K KyJbType KaK JyXOBHOMY OOraTcTBY OOIIECTBa U BaXKHOMY YCIIOBHIO OIIYIIEHHS Y€JIOBEKOM

MOJTHOTHI MPOKUBAEMOM JKM3HH, KOTOPOE JTAIOT €My YT€HHE, My3bIKa, HCKYCCTBO, TEATp, TBOPUECKOE

CaMOBBIPAKEHHUE.
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