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IHHosicHuTEIbHASA 3aNIMCKA

[Iporpamma mo maTeMaTHKE Ha YPOBHE OCHOBHOTO O0OIIETO 0Opa30BaHUs COCTAaBIIEHA HAa OCHOBE:

— mpukaza MunnpocsemnieHust oT 31.05.2021 Ne 287 «O06 yTBepxkacHNH (heaepaTbHOr0 TOCyI1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHapTa OCHOBHOTO 00IIero 00pa3oBaHusy (C M3MEHEHUSMU U TOTIOTHEHUSMH );

— mnpuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepkaeHuu QenepaibHOil 00pa3oBaTeIbHOM
IpOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUsA» (C MU3BMEHEHUSIMU U IONOJTHEHUSIMH);

— (¢enepanpHO paboueil mporpaMMbl OCHOBHOTO 001IIero oOpazoBaHus npeamera «MaTematukay st 5 —
9 kitaccoB (6a30BbIi YpPOBEHB);

— OcHoBHas oOpa3oBaTelibHas MporpamMma OCHOBHOro oOmiero obpazoBanuss MBOVY «IlymHoBckas
COL».

[Ipu cocraBneHnu paboueil mporpaMMbl UCTOIB30BAINCH ABTOPCKUE MPOTPAMMBI: MaTeMaTHKa 5-6
knaccel - H.S. Bunenkuna, B.M. YKoxoBa, A.C. UecHokoBa; anrebpa 7-9 xmaccel - MakapsrueBa FO.H.,
Munarok H.I'., Hemikoa K.W. u ap, nox pen. Tenskosckoro C.A; reomerpust 7-9 kiaccel - Atanacsu JI.C.,
bytysos B.®, Kamomues C.b. u ap.; BeposTHOCTh M cTatucTuka 7-9 kiaccel - W.P. Bwiconkuii, 1.B.
SAmenko, nox pex. M.B. Amenko
HenassMu n3ydeHuss MAaTEMATHKU Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMUsI SIBJISTFOTCS:

— (opMHupOBaHHE NEHTPATHHBIX MATEeMAaTHYECKUX TMOHATUN (YMCIO, BEIUYMHA, TEOMETpHUUYECKas
durypa, TiepeMeHHas, BEpPOSTHOCTb, (YHKIMSA), O0OECMEeUYNBAIONINX MPEEMCTBEHHOCTh H
MEPCTIIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00yUarOIIUXCS;

— TOJBeACHHE 00YyJaromMXCs Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMOCBS3U MaTeMaTUKH U
OKPYXArOIIero MUpa, MIOHUMAHUE MaTEeMATHKH KaK YacTH O0IIeH KyJIbTyphl YeJI0BEUECTBA;

— pa3BUTHE WHTEUICKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOYyYalomuxcs, IMO3HABATEIHHOU
aAKTUBHOCTH, WCCIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHHS, HWHTEpeca K U3YYCHHUIO
MaTeMaTHKH;

— ¢opmupoBanue GyHKIIMOHATHLHOW MaTEMaTHUECKON TPAaMOTHOCTH: YMEHHS paclio3HaBaTh MPOSBICHUS
MaTeMaTUYeCKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYAIUsAX U MPU
W3YYEHUHU JIPYTUX Y4eOHBIX MPEAMETOB, NPOSBICHHE 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
dbopMHpOBaTh WX Ha S3bIKE MaTEMAaTUKH W CO3/1aBaTh MAaTeMAaTHYE€CKHUE MOJEIH, TPUMEHSThH
OCBOGHHBIM MaTeMaTHMYeCKUW ammapar i pelleHHs MPaKTHKO-OPUEHTHUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYUYCHHBIC PE3YIbTAThI.
3agaun:

— (dopMUPOBATH ANEMEHTHI CAMOCTOATEIHLHONW WHTEIIEKTYabHON JIEATETHbHOCTH Ha OCHOBE OBIAJICHUS
MaTeMaTUYEeCKUMH METOJIaMU TTO3HAHMS OKPYKAIolero Mupa (YMEHHE yCTaHaBIWBATh, OMHCHIBATH,
MOJICTTUPOBAThH M OOBSICHATH KOJTHUECTBEHHBIC U TIPOCTPAHCTBEHHBIC OTHOIICHHUS );

— pa3BHBaTh OCHOBBI JIOTUYECKOTO, 3HAKOBO-CUMBOJMYECKOTO U AJITOPUTMHUYECKOTO MBIILUICHHUS,
MIPOCTPAHCTBEHHOTO BOOOpaXKEHHsI; MaTeMaTUUYEeCKOW pedyu; YMEHHs BECTH MOUCK HWHGOpMaluu U
paboTath ¢ Hel;

— pa3BUBaTh I03HABATEIbHbIE CIOCOOHOCTH;

— BOCIHUTBHIBaTh CTPEMIICHHE K PACIIMPEHUIO MATEMAaTUYECKUX 3HAHUM;

— cmoco0CTBOBaTh MHTEIUICKTYaTbHOMY Pa3BUTHIO, (DOPMHUPOBATH KAaueCTBO JUYHOCTH, HEOOXOIUMBIC
YEJIOBEKY ISl TIOJHOIICHHOW J>KM3HW B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MAaTEMAaTHUYECKOU
JESITEIIbHOCTH: SICHOCTH ¥ TOYHOCTH MBICIIH, UHTYULIUH, JIOTUYECKOTO MBIIICHUS, IPOCTPAHCTBEHHBIX
MIPEJICTaBICHU, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEM;

— BOCHHUTBHIBaTh KYJIbTYPY JIMYHOCTH, OTHOIIEHUS K MaTeMaTHKe KaK K 4YacTh OOIIeYelIOBEYECKOM
KyJbTYpbl, UTPaOIIEed 0CO0YIO poJib B OOLIECTBEHHOM Pa3BUTHH.

MecTo y4eOHOro npeaMera B yueOHOM IJIAHE HIKOJIbI

Ha wm3yuenme mnpenmera «Matematuka» oTBoAMTCA 952 waca: B 5 Kiacce ydeOHOTO Kypca
«MaremaTtuka» — 170 gacoB (5 yacoB B Hezien0); B 6 kiacce yueOHOro kypca «Marematuka» — 170 gacos
(5 gacoB B Heneno); B 7 Kilacce yueOHOro Kypea «Anredpa» - 102 gaca (3 yaca B HefIeln0), yueOHOTO Kypca
«I"eomeTpus» - 68 yacoB (2 yaca B He/IeN0), yaeOHOTO Kypca «BeposaTHOCTh U cTaTUCTHKA» - 34 daca (1 gac
B HENEeN0); B 8 Kiacce ydeOHOro kypca «Anrebpa» - 102 waca (3 waca B Hejenmo), yueOHOTro Kypca
«I"'eomeTpus» -68 dacoB (2 daca B HeJIeN0), yaeOHOTO Kypca «BeposTHOCTh M cTaTHCTHKa» - 34 vaca (1 vac
B Hemenr); B 9 kiacce ydeOHOro kypca «Anrebpa» - 102 waca (3 waca B Hejenmo), yueOHOToO Kypca



«I"eomeTtpusi» - 68 yacoB (2 yaca B HeflelNt0), yueOHOTo Kypca «BeposiTHOCTh U cTaTUCTHKa» - 344aca (luac

B HEJICITIO).
I. T[nanmpyemblie pe3yJabTaThl OCBOEHHS MPOTPAMMBI NPeAMeTa
JInyHOCTHBIE pe3yJIbTAThI
NMaTpUOTUYCCK — HOPOABJICHUEM HHTEpPECA K IPOIJIOMY M HACTOALICMY pOCCHﬁCKOﬁ MaTeMaTHKH, OCHHOCTHBIM

0€ BOCIIMTAaHUEC

OTHOIIEHUEM K JJOCTHKEHUSM POCCUMCKUX MATEMaTUKOB U POCCUHUCKOM MaTEMaTHUUYECKOM IITKOJIBI,
K MCIIOJIb30BaHMIO 3TUX JOCTHXKCHUH B IPYTMX HAYKaX U MPUKIIAJIHBIX chepax

rpaXk1aHCKOe — TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TIpaXIaHMHA W pEIN3aludl €ro Ipas,
U JyXOBHO- NpPEICTaBIEHHEM O MAaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHMS DA3IUYHBIX CTPYKTYp,
HPaBCTBECHHOE SBJICHUH, MPOLEIyp I'PaKJaHCKOro olmecTBa (HampuMep, BHIOOPHI, OHNPOCHI), TOTOBHOCTBIO K
BOCIIHTaHNE 00CYXKICHHIO STHYECKHX IpPOOJIeM, CBA3aHHBIX C IPAKTUYECKUM IIPUMEHEHHEM JOCTHKCHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPAIBbHO-3THUECKUX NPUHIUIIOB B IESITEIbHOCTU YUEHOTO

3CTETHYECKOE —  CIIOCOOHOCTBIO K SMOIMOHATBHOMY M 3CT€THYECKOMY BOCIPHUSTHIO MAaTeMAaTHYECKHX OOBEKTOB,
BOCIUTAaHHE 3a/1a4, peIIeHUH, pacCyJICHUH, YMEHHUIO BU/ICTh MaTeMaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE

busnueckoe — TOTOBHOCTBIO INPHUMEHSATh MAaTeMaTHYEeCKHE 3HAHUS B HMHTEpPECax CBOETO 3/0POBbS, BEICHUS
BOCIHMTAHUE, 3710pOBOro 00pa3a KM3HH (310pOBOE NUTAaHME, COATaHCUPOBAHHBIM PEKUM 3aHATHHA M OTIbIXA,
(bopmupoBanu perynsipHas ¢u3nuecKas aKTUBHOCTb), C()OPMHPOBAHHOCTBIO HaBbIKA peduIeKCHU, MPH3HAHHEM

€  KYyJIbTYpHl
310pOBbs u

CBOCTO IIpaBa Ha OH_II/I6Ky 1 TAKOTI'0 K€ ITpaBa Apyroro 4€JI0BCKa

SMOIHMOHAJIBHO

ro

OJIaromoayyust

TpyAoOBOC — YCTQaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PELICHUM [PAKTUYECKUX 3aJa4 MaTeMaTHYECKOU

BOCITMTAHUC HalpaBJIeHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha MPOTSHKEHUH BCEH
JKU3HH 711 yCIIEIHOW MPO(eCCHOHANBHON AEATENBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM H ITOCTPOCHUEM MHIUBUAYATBHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPeOHOCTEM

9KOJIOTHYECKO — OpHEHTAalWel Ha NpUMEHEHWE MaTeMaTHYeCKMX 3HAHMK JUIsi pelieHHs 3aJad B 00JIacTh

€ BOCIIMTAHHC

COXPAaHHOCTH OKpYXAalolIe Ccpepl, IJIAaHUPOBAHUA IIOCTYNKOB M OLEHKM HX BO3MOMXHBIX
MOCJIC/ICTBUN JJIi OKPY’KAIOIIEH Cpe/ibl, OCO3HAHMEM TJI00AJILHOTO XapakTepa 3KOJIOTHYECKUX
MpoOJIeM | ITyTeH UX perieHns

I[EHHOCTH
Hay4IHOT'O
TO3HAHHSA

- OpI/ICHTaLII/Ieﬁ B ACATCIBHOCTU Ha COBPEMCHHYIO CUCTEMY HAYUHBIX Hpe,Z[CTaBJ'ICHI/If/i 00 OCHOBHEIX
3aKOHOMCPHOCTAX PAa3BUTUA UYCIIOBCKA, IMPUPOABI U 06H_I€CTBa, IIOHMMAaHUEM MaTeMaTHYCCKON
HAaYyKH KakK C(bepbl YeII0BCUCCKOM JACATCIIBHOCTH, DTAIIOB et Pa3BUTUA U 3HAYUMOCTH [JISI PaA3BUTUA
OUBUJIM3AllUH, OBJIAJCHUECM A3BIKOM MAaTCMAaTHKHU H MaTeMaTHYECKOM Ky.]IBTypOﬁ KakK Cp€aCTBOM
ITO3HAHUS MHUPaA, OBJIAACHUCM HpOCTeﬁH.IPIMPI HaBbIKaMH I/ICCJIe,Z[OBaTeJ'ILCKOﬁ JACATCIIBHOCTHU

ajanrands K
HM3MEHSIIOLIAM
Ci  yCIOBHUSAM
COLIMAJILHON |
MPUPOTHON
cpenbl

— TOTOBHOCTBIO K JICHCTBUAM B YCIOBHUSX HEONPEICIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUUECKYI0 JEATENbHOCTb, B TOM YHUCIIE YMEHHUE YUUTHCS Yy APYTHX
JrozeH, mpuoOpeTaTh B COBMECTHOM IESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIMH M3
OIBITA APYTHX;

—  HEO0OXOAMMOCTBIO B JOPMUPOBAHUN HOBBIX 3HAHUIL, B TOM YUCIie (OPMYIUPOBAThH UIIEH, TOHSTHSL,
rUIoTe3bl 00 00BEKTaxX W SIBJICHUSX, B TOM YHCIIEC paHee HEH3BECTHBIX, OCO3HABATh AC(HUIUTHI
COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

—  CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalHIO, BOCHPUHHMATH CTPECCOBYIO CHUTYalMIO Kak
BBI30B, TpPeOYIOIIMH KOHTPMEp, KOPPEKTUPOBATh IPHHUMAaEeMble pEIICHUS M JACHCTBHA,
($opMyIHpOBaTh U OLICHUBATh PUCKU M NOCIEACTBUS, HOPMHUPOBATH ONBIT

MeTanpeaMeTHble pe3yJabTAThI

Ilo3nasamenvusle yHugepcaivHole yuedoHsle Oelicmeus

bazoBnie
JIOTHYECKHE
IEUCTBUS
CHOCOOCTBYIOT
(dbopMupoBaHH
IO YMEHU:

® BBIABJIATE U XapaKTECPU30BaATh CYINECCTBCHHBIC NIPU3HAKHU MAaTEMAaTUYCCKUX O6’I)eKTOB, HOHHTHﬁ,
OTHOIICHUI MCKIOY IOHATHUAMU, (I)OpMy'J'H/IpOBaTL OIIPCACIICHUS HOHHTI/Iﬁ, YCTaHaBJIUBATb
CyH.IeCTBCHHLIﬁ MpU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAaHHUA OJIA 0606H_IGHI/I$I U CpaBHCHUA, KPUTCPpUU
IIPOBOIUMOTO aHaJIn3a,

. BOCIIPUHUMATH, (HOPMYJHpPOBaTh W MPeoOpa3OBBIBATH CYKACHUS: YTBEPAUTEIbHBIE U
OTpHLATEbHbIE, €IUHUYHbIE, YACTHBIE U OOLIHE, YCIOBHBIE;
. BBISIBIISITH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUHs B (paKTax, JaHHBIX,

Ha6HIOI[€HI/I$1X U YTBCPKACHUAX, TMPCAJIaraTb KpUTCpUU [JISI BbBIABJICHHA 33KOHOMepHOCT€I>'I n




HIPOTUBOPEYHA;

. JIeNaTh BBIBOABI C HWCIIONB30BAHHMEM 3aKOHOB JIOTUKH, MAEIYKTHBHBIX W WHIYKTUBHBIX
YMO3aKITIOUEHHUH, YMO3aKIIIOUSHHH 10 aHAIOTHH;
. pasdupaTh J0Ka3aTelbCTBA MATEMATHUECKUX YTBEPKICHHN (MIPSIMBIE W OT TPOTHUBHOTO),

MPOBOJUTH CAMOCTOSITENIBHO HECJIOKHBIE [IOKAa3aTeJIbCTBA MATEMAaTHYECKHX (DAKTOB, BBICTPAaWBaTh
apryMEeHTAIIHIO, TPUBOAUTH MIPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

. BBIOMpaTh CHOCOO pemieHusT y4eOHOH 3amaun (CpaBHUBATh HECKOJNBKO BAPHAHTOB DEIICHUS,
BBIOMPATh HaHOOJIEe MOAXOMSIINI C YIETOM CaMOCTOSITEIIHHO BBIICTICHHBIX KPUTEPUEB)

bazoBbie . UCIIOB30BaTh BONPOCH KaK MCCIIEAOBATENLCKAN WHCTPYMEHT II03HAaHHA, (opMyInpoBaTh

UCCIIeZoBaTeNl | BONPOCHL, (DUKCHUPYIOLIHE HpPOTHUBOpEYHe, MpoOiieMy, CaMOCTOATENbHO YCTAHABIMBAaTh HCKOMOE H

bCKHUE naHHoe, POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3HUIINIO, MHEHHE;

JeHCTBUS . HPOBOJUTH MO CAMOCTOSITEIEHO COCTABICHHOMY IUIaHY HECIOXKHBIH SKCIIEPUMEHT, HeOOIbIIOe

CHOCOOCTBYIOT | MCCIIEZIOBAaHUE IO YCTAHOBIEHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB

(dbopMHpOBaHH | MEXIy COOON;

10 YMEHHI: . CaMOCTOSITENbHO (HOPMYIHPOBaTH OOOOIIEHHS M BHIBOABI MO pe3ylbTaTaM IPOBEAEHHOTO
HaOJIIOZEHNS, WCCIIENOBAHNS, OLICHWBATh JOCTOBEPHOCTh IIONYYEHHBIX pPE3yJbTAaTOB, BHIBOAOB H
000011IeHNI;

. MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPEANOJIOKEHHUS O €ro
Pa3BHTHH B HOBBIX YCIIOBHSIX

Pabota cl- BBISIBIISITH  HEJIOCTATOYHOCTh M H30BITOYHOCTh HWH(OpMAIMK, JAHHBIX, HEOOXOIUMBIX IS

nHpOpMaIel | pelleHus 3a1a4w;

CIOCOOCTBYIOT | * BBIOMpaTh, aHATU3UPOBATh, CHCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALINIO PA3INYHBIX

(dbopMupoBaHH | BUIOB M ()OPM IPEICTABICHHUS;

10 YMEHHUIA: . BbIOMpaTh (opMy TmpencTaBieHUs HHPOPMALMU W WIIIOCTPHPOBATH pellacMble 3aJauu
cXeMaMu, TuarpaMMamMu, HHOU rpaduKoi U X KOMOWHALIUSAMU,

. OLICHWBATh HAAE&KHOCTh HMH(MOPMAIMM 10 KPUTEPHSAM, NPEIUIOKCHHBIM yUYHUTENeM HIIH

c(hOpMYITHUPOBAHHBIM CAMOCTOSTEIHEHO

Kommynuxamuenuvie yHugepcaivivle yueonvie oeiicmeus

OO0menue . BOCIIPUHUMATH U (DOPMYITHPOBATH CYXKJCHHS B COOTBETCTBHHU C YCIIOBUSIMH U IIEJIIMU OOIICHHUS,

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

(hopMUpOBaHN | TIOSICHEHUS 110 XO/Y PEIICHHUs 3a7a9i, KOMMEHTHPOBATh MOTyUYeHHBIN pe3yIbTaT;

10 YMEHHUH: . B XOJ¢ OOCYXIEHHUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYKIaeMOH TEMbl, MPOOJIEMBI,
pelaeMoii 3a1a4u, BhICKa3bIBaTh UCH, HAIICIICHHBIC HA MOMCK PEIICHMSI, COMIOCTABIISITh CBOU CYXKJICHHUSI
C CYXACHHSMH JPYTHX YYaCTHHKOB JHaiora, OOHApy)XWBaTh pa3indue M CXOJACTBO NO3WIHN, B
KOPPEKTHOH popme hopMyTHpOBaThH pa3HOTIIACHS, CBOH BO3PAKCHHUS,
. MPEJCTABIATh, PE3YyJbTaThl PEIICHUS 3aJadd, OJKCICPUMEHTa, WCCIEAOBaHUS, TIPOCKTA,
CaMOCTOATENBHO BBIOMpATh ()OpPMAT BEICTYIUICHUS C YYETOM 3aJlad TPE3CHTAIlMM U OCOOCHHOCTEU
ayJIMTOPHH

CoBMmecTHas . MOHMMAaTh M UCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOM W HMHIUBUAYAJIbHON padOTHI NpHU

JESATENFHOCTh | PEIIEHUH YYeOHBIX MaTEeMATHYECKUX 33]1a4;

CHOCOOCTBYIOT | * MPUHAMAThH [I€Jh COBMECTHOU JeSATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHON paOOTHI,

(hopMUpPOBaHHU | pacmpeneNaTh BHUIbI PabOT, JOroBapUBaThCs, OOCYKIAaTh IMPOLECC M Pe3ysbTaT pabOThl, 0000IIaTh

10 YMEHUM: MHEHMS HECKOJIBKUX JIIOEH;
. y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OcyxkmeHHs, 0oOMEH MHEHWSMH, MO3TOBEIC
ITYPMBI ¥ JIPYTHE), BBHIIOIHATH CBOIO YacTh PaOOThl M KOOPAMHHUPOBATH CBOM IEHCTBUSA C APYTUMH
YJICHAMH KOMAaHJIbl, OIICHWBaTh KAa4yeCTBO CBOCIO BKJIaJa B OOIMMHA TPOAYKT MO KPUTEPHUSIM,
c(hOopMYyITUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBYSI

Pezynamuenvie ynugepcanvHvle yuedoHvle Oeiicmeus

Camoopranmsa | CaMOCTOSITEIbHO COCTaBJIATh IUIaH, aJITOPUTM pEIIeHUs 3amavd (WIM €ro 9acTh), BRIOMpATh CIIOCO0

uus peuieHuss ¢ y4€TOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U

CHOCOOCTBYIOT | KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yu€ToM HOBOI MH(OpMaIuu

hopmupoBaHU

IO YMEHUH:

CaMOKOHTPOJ | BIaJIETh CIIOCOOAMH CaMOITPOBEPKHU, CAMOKOHTPOJIS TIPOIlecca M pe3yibTaTa PEeIIeHHsT MaTeMaTuIeCKOn

b 3aJ1a4u;

CHOCOOCTBYIOT

(hopmMupoBaHI

10 YMEHUH:




OMOLMOHATIBH

bl WHTEJUIEKT
CHOCOOCTBYIOT
(dbopmMupoBaHH

10 YMEHUH:

OpeABUACTL TPYAHOCTH, KOTOPLIC MOI'YT BO3HUKHYTH IIPpU PCHICHUU 3aJa4i, BHOCUTH KOPPCKTUBLI B
JCATCIPHOCTh HA OCHOBC HOBBIX 06CTOHTGJ'II>CTB, HalIeHHBIX OI]_II/I60K, BBISIBJICHHBIX pr,[[HOCTeﬁ

IIpunsitue
ce0a u Ipyrux
CHOCOOCTBYIOT
(hopmMupoBaHU
IO YMEHUI:

OIIEHWBAaTh COOTBETCTBUE peE3yJibTaTa MEATEILHOCTH IIOCTABIEHHOW IENIM M YCIOBHUSAM, OOBACHATH
MIPUYUHBI JOCTIKEHUS WM HEAOCTIKEHUS IIeTH, HaXOAWTh OMHNOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY

IIpenmeTHbIE pe3ybTaThl

[IpenmeTHbIe pe3ynbTaThl OCBOGHUS MPOTPaMMBbI [0 MaTeMaTHKe MPEeCTaBICHbI MO To/1aM 00ydeHUs
B CIEAYIOIIMX pa3/ienax MporpaMMmbl B PaMKax OTAENbHBIX y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Matematukay, B 7-9 kiaccax — KypcoB «Anredpay», «I'eomerpus», «BeposITHOCTb U CTATUCTUKAY.

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

HatypanbHble 4nc/ia 4 HyJ1b

Harypanbroe uucno. Psan narypanenbeix uncen. Yucio 0. M300pakeHne HaTypaibHBIX YHCENT TOYKAMU
Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

[To3unmonHas cucrema cuucieHus. PuMmckas Hymepauus Kak NpPUMEpP HEMO3WLIHUOHHON CHUCTEMBI
cuucienus. JlecaTuunas cucteMa CUMCICHUsI.

CpaBHeHHE HaATypaJlbHBIX UYHCEN, CPAaBHEHHE HATypalbHbIX uuced ¢ HyléM. CrnocoObl CpaBHEHHS.
OkpyriieHHe HaTypaJIbHbIX YHCET.

CrnoxeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJIS TP CIIOKEHWU. BrrunTanue kak jeicTBre, 00OpaTHoe

CJIOKEHHUI0. YMHOKEHHE HATypaJbHBIX YHMCEN, CBOWCTBA HYJIS U €IMHHULIBI IPU YMHOXKeHUU. [[eneHue kak
nercTBre, obpaTHOe yMHOXKEHHIO. KOMITOHEHTHI NeHCTBUA, CBS3b MeXAy HUMHU. [IpoBepka pesyibTaTa
apudmernueckoro neicTBus. I[lepemecTuTeNIbHOE M COUYETATEIILHOE CBOWCTBA (3aKOHBI) CIIOXKCHHS U
YMHOXEHUS, paCIpeIeIUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Ucnonb3oBanne OykB [uisi 0003HAYEHUS HEW3BECTHOIO KOMIIOHEHTAa H 3alllCH  CBOWCTB
apuMeTUYECKUX JCHCTBUMN.

Jenutenu U KpaTHbIE YKCIIa, Pa3joKeHHe Ha MHOXUTENH. [IpocTeie u coctaBHble yncna. [IpuzHaku
JenumocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

Crenenb ¢ HaTypaJIbHBIM MMOKa3aTEIeM. 3alUCh YUCia B BUIE CYMMbI Pa3psIHbIX CIaraeMbix.

UucnoBoe BbIpakeHUE. BprunclieHHEe 3HAYEHUN YHMCIIOBBIX BBIPAKEHUW, MOPSAOK BBIIOJHEHUS
neiictBuil. Mcnonp3oBaHue MpHU BBIYUCIEHUSIX MEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOWCTB (3aKOHOB)
CJI0’KE€HUS U YMHOXKEHMSI, paCIpEeAeINTEIbHOTO CBOMCTBA YMHOKECHHUS.

JApoonu

[Ipencrarnenue o ApodHU Kak criocoOe 3anucu 4acTu BeauarHbl. OObIKHOBEHHBIE 1poou. [IpaBunbHbIE
U HempaBuWibHBIE OpoOu. CMmemaHHas ApoOb, MpeNCTaBICHHE CMEIIaHHOW ApoOHW B BUAE HEMPABUIBHON
IpoOW W BBIJCIICHHUE IIEJIOM YacTH 4YMCiia U3 HEMpaBWIbHOW npolu. M3o0paxkenue npobOeil Toukamu Ha
guciioBoil mpsMoii. OcHOBHOe cBoOWcTBO apoOu. Cokpamienue apobeid. [IpuBeneHue npodW K HOBOMY
3HameHaTeno. CpaBHEHHE TpoOei.

CrnoxxeHue W BBIUUTAHHE ApoOCi. YMHOXKEHHME W JeJeHHe IpoOel, B3aMMHO OOpaTHbIE APOOH.
HaxoxeHne yacTu 1esnoro U Lesoro mo ero 4acTy.

Hecsatuunas 3amuch npoOeit. IlpencraBienue AecsTHUHOW JApoOM B BHUAE OOBIKHOBEHHOM.
N300paskeHue NeCITUYHBIX Ipo0el ToOUKaMy Ha YHCIIOBOM NpsiMoii. CpaBHEHUE ACCATHIHBIX IPOOCH.

ApudmeTnueckue IeHUCTBUS ¢ JECATUUHBIME Ipo0sMu. OKpyTieHUE NeCATUIHBIX TPOOCH.

PemeHue TekCTOBBIX 3a1a4

Pemienne TeKCTOBBIX 3amau apudmerHueckuM crmocoboM. Pemenuwe normyeckux 3amay. Pemenue
3aJa4 repebopoM BCeX BO3ZMOXKHBIX BapuaHTOB. Vcronb30BaHne pU pelIeHU! 3a4a4 TabIuI] U CXEeM.



Pemenune 3anmay, comepKallMX 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYHMHBI. CKOpPOCTb, BpeEM,
paccTosiHuE, 1LI€Ha, KOJIMYECTBO, CTOMMOCTb. EIUHMIBI M3MEpEHHUs: Macchl, 00bEMaA, LEHBl, PACCTOSHUSA,
BPEMEHH, CKOPOCTH. CBA3b MEXAY €AMHULIAMU U3MEPEHMSI Ka)KI0OM BEINUHHBI.

Pemenune ocCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBiaeHne naHHBIX B BUJE TAOJIHIL, CTOIOYATHIX UATPaAMM.

Harasinnas reomerpust

Harnsanele npeacraBieHus o GUrypax Ha INIOCKOCTH: TOUYKA, IpsMasi, OTPE30K, JIyd, yrojl, JoMaHas,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. YT0II. IIpsiMOii, OCTpBIN, TyOW U pa3BEPHYTHIA yIJIBL.

JUinHa oTpe3ka, METpPUYECKHE E€OVHMIBI JIUHBL JlJIMHA JIOMaHOW, NEPUMETP MHOTOYTOJIBHHKA.
H3mepenune 1 NocTpoeHHUe YIVIOB € IOMOIIBIO TPAHCIIOPTHUPA.

Harnsanele npeacTaBieHus o GuUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, NMPSIMOYTOJIBHHUK, KBaJpar,
TPEYroJbHUK, O PABEHCTBE (PUTYP.

N300paxkenue ¢uryp, B TOM uucie Ha kiaeryatoil Oymare. IlocTpoenne koH¢urypanuil n3 vacreit
IpsIMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW M KjeTdaToil Oymare. Mcmnosibp3oBaHHe CBOICTB CTOPOH U YIJIOB
IpSIMOYTOJIBHHKA, KBaJipaTa.

[Inomane npsAMOYroJIbHUKa U MHOIOYT'OJIBHUKOB, COCTaBJIEHHBIX U3 IIPSIMOYTOJIBHUKOB, B TOM YHCIIE
¢buryp, n300paxE€HHBIX Ha KieT4aTtoil Oymare. EnMuHUIIBI H3MepeHHs TUIOIAAH.

Harnsiaaeie npeacTaBieHns O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOIBHBIA NMapaieNenune, Kyo,
MHOTrOrpaHHukH. M3o00pakeHre NpOCTEHIIMX MHOrOrpaHHUKOB. Pa3BépTku Kyba M mapaienenunesa.
Coznanue Mozeneil MHOTOTpaHHUKOB (M3 OyMaru, MpoBOJIOKH, IVIACTUIIMHA U JJPYTUX MaTepUasoB).

O0BEM NpsAMOYToJIBHOTO Napaenenunea, Kyoa. Equauiel namMepenus oobEéma.

6 xiacc

HartypaJjabHble yncia

Apudmernueckue AeHCTBUS ¢ MHOTO3HAYHBIMU HATYPaJbHBIMH YHCIaMU. UWCIIOBBIE BBIPAKEHUS,
HOPSIIOK JIeHCTBUM, MCIONB30BaHUE CKOOOK. Mcmonb3oBaHME MpPHU BBIYUCICHHUSX MEPEMECTUTEIBHOIO U
COYETATEILHOTO CBOMCTB CIIOKEHUS M YMHOXCHHUSA, paCHpEACIIUTEIIBHOIO CBOMCTBA YMHOXKEHUS.
OxpyrieHne HaTypalbHbIX YUCEIL.

Henutenu U KpaTHbIE YUCIA, HAUOOJBIINN OOLIMN JEIUTEeNb M HauMeHblee o0Iee KpaTHOoE.
JlenMocCTb CyMMBI U IPOU3BEIEHUS. [[enenne ¢ 0cTaTKoM.

JApoou

OObIKHOBEHHast J1po0Ob, OCHOBHOE CBOMCTBO JApoOH, cokpaumieHue aApoOeil. CpaBHeHHEe U
ynopsiiounBaHue apobOeil. Pemienne 3ajau Ha HAaXOXJIEHHE YacTH OT LEJIOr0 M LEJIOro MO €ro 4acTu.
JlpoOHoe umcio kak pe3ynbrat AeneHud. [IpencraBnenue necsiTHYHON ApoOu B BUJE OOBIKHOBEHHOM 1pooH
U BO3MOXHOCTh NPEACTaBICHUS OOBIKHOBEHHOW 1poOuW B BHUAE JecITUYHOH. JlecsaTmuHble ApoOu u
MeTpHuecKas cucreMa mep. ApupMeTndeckue IeHCTBUS U YUCIIOBBbIE BBIPRXKEHUS C OOBIKHOBEHHBIMHU U
JECSITUUHBIMU JIPOOSMHU.

OtHomenue. JleneHue B TaHHOM OTHolleHuu. MacmTa0, nponopuus. [Ipumenenue nponopuuit npu
peuieHuu 3a1a4.

[TonsiTue npoueHTa. BeruncineHne NponeHTa OT BEIUYNHBI U BEJIMYUHEI 110 €€ MPOLEHTY. BripakeHne
NPOIICHTOB JECATUYHBIMHU JIpoOsiMu. PemieHue 3amad Ha MPOLEHTHL. BbIpaskeHHE OTHOIIECHUS BETUYMH B
IPOLEHTAX.

ITonoxuTEIBLHBIE H OTPHLATENbHBIC YHCJIA

[TonmoxxurenbHble M OTpULATenbHble uncna. lLleasle unmcna. Mopynb uucia, reoMeTpUyecKas
MHTEpIIpeTanys Moayis uncia. M300pakeHne uncen Ha KOOpAUHATHON NpsiMON. YMCIIOBbIE POMEKYTKH.
CpaBHeHue uucen. ApupmMeTnyeckue AeUCTBUS ¢ MOI0KHUTEIbHBIMUA U OTPULATEIbHBIMU YUCIIAMH.

[IpsimoyrospHast cucteMa KOOpAMHAT Ha miiockocTu. KoopanHaTel TOUKM Ha IJIOCKOCTH, adcuucca U
opauHaTta. [ToctpoeHue Touek u puryp Ha KOOpAMHATHON IIIOCKOCTH.

BykBeHHbIE BBIPAaKEHHUS

[lpumenenne OyKkB U1 3alUCH  MaTeMaTHYECKHUX BbIpaXeHUH U mnpenioxeHuil. CpoiicTBa
apupMeTHIeCKuX AeicTBUi. BykBeHHBIE BBIpR)XKEHUS M YHCIIOBBIE MOJCTAaHOBKH. ByKBEHHBIE paBEHCTBA,
HaXOKJECHWE HEU3BECTHOIo KoMIOHeHTa. PopMyibl, GopMysbl NEpUMeTpa U IMIIOUIAIU MPSIMOYTOJIbHUKA,
KBajpaTa, 00bEMa mapaienenunena u Kyoa.
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Pemenne TeKkcTOBBIX 3anad apu@mMeTHdeckuM crocoboM. PemieHue noruueckux 3ajgad. Pemenue
3a]1a4 nepedopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenune 3anma4, coxeplkaluxX 3aBHCHUMOCTH, CBA3BIBAIOIIMX BEJIWYMHBI. CKOpPOCTb, BpeEMs,
paccrosiHAe, IIeHa, KOJMYECTBO, CTOMMOCTB, NPOU3BOAMTEIBHOCTH, BpeMs, 00BEM paboTel. EnuHMIEI
WU3MEPEHMSI: MACChl, CTOMMOCTH, PAaCCTOSHHS, BPEMEHH, CKOPOCTH. CBsA3b MEXAY €AMHMIIAMHA WU3MEPEHUS
Ka)XJ10U BEJIMYUHBI.

Pemenune 3azmay, CBA3aHHBIX C OTHOIIEHHEM, IPONOPLHOHAIBHOCTBIO BEJIMYMH, INPOLICHTAMU;
pelIeHre OCHOBHBIX 3aJa4 Ha ApOoOU U IPOLICHTHI.

OneHka W NMpHUKHUJAKA, OKpyrieHue pesyibTarta. CocTaBieHHEe OYKBEHHBIX BBIPAXXEHUH 10 YCIOBUIO
3a/1a4H.

[IpencraBiaeHrne AaHHBIX C MOMOIIBIO Tadmul U auarpamMMm. CronOdarble JUarpaMMbl: YTEHUE U
OCTpoeHue. YTeHne KpyroBbIX AHarpaMM.

Harnsignasi reomerpus

Harnsaaeie npeacraBienus o GUrypax Ha IUIOCKOCTH: TOYKA, psMasi, OTPE30K, JIyd, yroil, JOMaHas,
MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacrionoxkeHue AByX NPsIMBIX Ha INIOCKOCTH, MapaJuIeIbHbIEC IIPSIMBIE, IEPICHANKYIISIPHBIE
npsMble. M3MepeHre pacCTOSIHUM: MEXIy ABYMs TOYKaMH, OT TOYKH IO NPSAMOM, IJIMHA MaplipyTa Ha
KBaJIPaTHOM CETKE.

M3MepeHne U MOCTPOCHHE YTIIOB C MIOMOIIBIO TPAHCIIOPTHPA. BUIBI TPEYTrOJIBHUKOB: OCTPOYTOJIBHBIMN,
IPSIMOYTOJIbHBIN, TYNOYIOJbHBIM, pPaBHOOEIPEHHBIN, pPaBHOCTOPOHHUN. YeThIpEXYronbHUK, NpPUMEpPHI
YEeTBIPEXYTOJILHUKOB. [IpsAMOYronpHUK, KBaapaT: HCIOJIB30BAaHUE CBOMCTB CTOPOH, YIJIOB, JHMAaroHajei.
N3obpakenne reomeTpuyeckux (puryp Ha HEMTMHOBAaHHOW OyMare C HMCIOJIb30BAaHHEM LIUPKYJIS, JIMHEHKH,
yrojpHHUKa, TpaHcnoptupa. [loctpoenus Ha kiieTdyaToi Oymare.

[lepumerp wMHOrOyrompHuka. lloHsATHE TUIOMIAAM (QUTYpBI, EAMHUIBI W3MEPEHUsS IUIOIIAMIH.
[TpubnmxéHHOe u3MepeHHe IUom@aau (Guryp, B TOM 4HCIe Ha KBajpaTHOM ceTtke. [Ipubnmxénnoe
MU3MEPEHHE JUIMHBI OKPY>KHOCTH, IUIOMIAIN KPYTa.

CuMMeTpHs: LIeHTpalIbHasA, OCEBasl U 3epKaJIbHAasi CAMMETPHH.

[locTpoenrie CUMMETPUYHBIX QUTYD.

Harnsanele mnpeiacTaBieHMss O TNPOCTPAHCTBEHHBIX (Urypax: mapajuienenunes,, KyO, Mpu3Ma,
nupamuia, KOHyc, UIHHID, map u chepa. Mzobpakenue npocTpancTBEHHBIX (Guryp. [Ipumepst pa3BEépTok
MHOTOIpaHHMKOB, ILWIMHApa U KoHyca. Co3naHue Mojeied NpOCTpaHCTBEHHBIX ¢(uryp (u3 Oymarw,
IPOBOJIOKH, TUIACTUJIMHA U IPYTUX MAaTEPHUAIIOB).

[TonsTHe 00BEMa, eAUHUIBI H3MepeHs 00bEMa. OOBEM NPSAMOYTOJIBLHOIO NapaieNenunena, Kyoa.

II. Tlnanupyemble pe3yJbTaThl OCBOEHHS MPOrpaMMbl y4eOHOro Kypca «MaremaTuka
IIpenmeTHble pe3yJibTaThI

K konIiy 00y4yenus B 5 kiaacce o0y4aromuics HayqYuTCs:

Yuca U BIYUCIEHUSA

[lonnmMate W TNpaBWIBHO YNOTPEONATH TEPMUHBI, CBA3aHHBIE C HATYpPaJIbHBIMH YHUCIIAMU,
OOBIKHOBEHHBIMU U JIECATUYHBIMH IPOOSIMHU.

CpaBHMBaTh M YHNOPSAAOYMBATH HATYypAJbHBIE 4YHCJIA, CPAaBHUBATh B MPOCTEHIIMX CIIy4asx
OOBIKHOBEHHBIE IpOOH, 1€CATUYHBIE APOOH.

COOTHOCUTH TOUYKY Ha KOOPAWHATHOW (YMCIOBOM) MPSIMOW C COOTBETCTBYIOUIUM €W YHCIOM U
M300pakaTh HATYpaJIbHBIC YUCJIA TOYKAMU Ha KOOPJIMHATHON (YHCIIOBOM) MPSIMOM.

BoinmonusaTe apudmeTnueckue IeHCTBUS ¢ HATypaJbHBIMU YUCIAMU, C OOBIKHOBEHHBIMH JPOOSMHU B
IIPOCTEUIINX CIIyqasiX.

BrINoaHATE TPOBEPKY, MPUKHUJIKY PE3YIbTaTa BEIUUCICHUN.

OxpyrisaTh HaTypajabHbIC YHCIIA.
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Pemrate TexcToBBIE 3a7aUu apU(PMETHIECKUM CIIOCOOOM M C MTOMOIIBI0 OPTaHU30BAHHOTO KOHEYHOTO
nepedopa BCceX BOZMOKHBIX BAPUAHTOB.

Pemars 3amaum, coaepkamye 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYMHBL: CKOpPOCTb, BpeMS,
paccTosiHuE, 1IeHa, KOJINYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alIMCH, CXEMBI, TAOJIUIBI, 0003HAYCHHUS TIPU PEIICHUH 3a/1a4.



[Tonp30BaThCs OCHOBHBIMH €IMHUIIAMH HU3MEPEHUS: LIEHBbI, MACChl, PACCTOSHUS, BPEMEHHU, CKOPOCTH,
BbIpaXKaTh OJHU €IUHUIIbI BEJIMUMHBI YEPE3 JIPYTHE.

W3Bnekarb, aHANU3UPOBATh, OLIEHUBATh WH(GOPMAIIUIO, MIPEJICTABICHHYIO B Tabnuile, Ha cToiI04YaTon
Jyarpamme, HHTEpIPETUPOBATh MPECTABICHHbIE JaHHbIE, UCIIOIb30BaTh JaHHBIEC IIPU PEILICHUH 3ajad.

Harnsignasi reomerpus

[losnb30BaTbcs reOMETPUUECKUMHU MOHATHSMU: TOYKA, MpsAMas, OTPE30K, JIyd, YToJl, MHOTOYT'OJIbHUK,
OKPYHOCTB, KPYT.

[IpuBoaUTE pUMEPHI 00BEKTOB OKPYIKAIOIIETO MUPA, UMEIOIINX (OPMY H3YUEHHBIX T€OMETPUYECKHIX
uryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIJIaMU: BEpIIMHA, CTOPOHA, C MHOTOYTOJIbHUKAMH:
yTOJI, BEPILIMHA, CTOPOHA, TMaroHalb, C OKPYKHOCTBIO: PainyC, TUAMETp, LIEHTP.

N300pakaTh W3ydeHHBIE TeoMeTpuueckue (Urypsl Ha HEITMHOBAHHOM W KieT4aroi Oymare ¢
MOMOMUIBIO IIUPKYJIS ¥ TUHEHKH.

HaxoauTs 1a1HBI OTPE3KOB HEMOCPECTBEHHBIM U3MEPEHUEM C ITOMOIIBIO JTMHEUKH, CTPOUTH OTPE3KH
3aJlaHHOM JTMHBI; CTPOUTH OKPYXKHOCTb 33JJaHHOTO paJnyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH W YIVIOB NPSIMOYTOJIbHHMKA, KBajgpaTra il HUX HOCTPOEHHS,
BBIUMCJICHUSI IJIOIAAN U IEPUMETpA.

Beluncnare mepuMmerp M IJIOHIAAL KBaapaTa, NPSAMOYTOJbHUKA, (UTYp, COCTAaBICHHBIX U3
NPSIMOYTOJILHUKOB, B TOM 4YHclie GUTYp, U300paKEHHBIX HA KIIeTYaTol Oymare.

[lonb30BaTbcs OCHOBHBIMM METPUYECKMMH E€AMHHMIIAMHU WM3MEPEHHUs JJIMHBI, IUIOLIAJN; BBIpAXaTb
OJIHU €IMHULIbI BEIMYMHBI Uepe3 ApyTHe.

Pacno3naBate mapamienenumnes, KyO, HCIOJIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, pedpo, TpaHb,
U3MEpEeHMsI, HAXOUTh U3MEPEHUs Napajuienenunena, Kyoa.

Boruncnate 00bEM KyOa, mapanienenurena no 3aJaHHbIM U3MEPEHUSIM, IM0JIb30BAThCsS €IUHHUIIAMU
u3MepeHust 00bEMa.

PemaTs HecnoHBIE 3a/1a4M HA U3MEPEHUE T€OMETPUUECKHUX BEIMUNH B IPAKTUUECKUX CUTYaLUX.

K koniy o0yueHus B 6 kjacce o0yJaronuics HayIUTC:

Yuciia v BbIYHMCICHUSA

3HaTh U MOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3MYHBIMU BUJAAMH YHUCENl U CMOCOOAMU UX 3alHCH,
NEPEXOJIUTH (€CIIN 3TO BO3MOXHO) OT OJIHOM (POPMBI 3aIIKCH YHCTIa K IPYTOH.

CpaBHUBaTh M yHOPSAAOYMBATH IIENbIe YKCIA, OOBIKHOBEHHBIE W JECATUYHBIE APOOH, CpaBHUBATH
YKClia OJTHOTO U Pa3HbIX 3HAKOB.

BoinonusaTe, coueras ycTHbIE U MUChbMEHHbBIE MPUEMBI, apu(MeTHUIecKue IeHCTBUS C HaTypaIbHBIMU
U LENIBIMHA YUCIIaMH, OOBIKHOBEHHBIMH H JICCATHUYHBIMU JPOOSMHU, TOJOKHUTEIBHBIMA M OTPHLATEIEHBIMU
YHCJIaMHU.

BbluncnsaTe 3HAu€HUS YHUCIIOBBIX BBIPAKEHUM, BBIMONHATH NPUKUIKY U OLEHKY pe3yJbTaTa
BBIUMCJICHHUM, BBITIOJIHATH MPeoOpa3oBaHUsl YHCIOBBIX BHIPAKEHHH Ha OCHOBE CBOMCTB apH(PMETHUECKUX
JIEUCTBUM.

CoOOTHOCHUTH TOUYKY Ha KOOPJIWHATHOU MPSAMOI C COOTBETCTBYIOIIMM €I YHCIIOM M M300pa)kaTh Yucia
TOYKAMM Ha KOOPAMHATHOM NMPSAMOM, HAXOJUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOUKH B MPSMOYTOJILHOM CUCTEME KOOPJIMHAT C KOOPIAUHATAMH 3TOM TOUKH.

OKpyrasTh Leble Yicia U JeCATUIHbIE po0r, HAXOAUTH PUOTMKEHUS YUCETT.

YucioBble 1 OyKBeHHbIE BbIPAKeHUS

[ToHrMaTh 1 ynoTpeOIsiTh TEPMHUHBI, CBSI3aHHBIE C 3aIUCHI0 CTETICHU YMCIIa, HAXOIUTh KBaApaT U KyO
YHClia, BBIYUCIATH 3HAYECHUS YUCIOBBIX BBIPAKEHUH, COACPKAIINX CTETICHH.

[lonp30BaTbes MpU3HAKaMU JAEIMMOCTH, PACKIIAIbIBATh HaTypalbHbIE YHCia Ha IPOCThIE MHOKUTEIH.

[Tonp30BaThCs MacITabOM, COCTABISATH MPOMOPIIUU U OTHOIICHHS.

Hcnonp3oBate OyKBbI 111 0003HAUSHHSI YUCET TIPH 3aIMUCH MaTEMaTHYECKUX BBIPAKEHUH, COCTaBIIATh
OyKBEHHBbIE BBIpOKEHUS U (OPMYINbI, HAXOAUThb 3HAUEHUS OYKBEHHBIX BBIPAXKCHHUM, OCYIIECTBIISSA
HEOOXOIMMBIE TIOJCTAHOBKH U TIPE0Opa3OBaHMSL.

Haxoautb Hen3BeCTHBIN KOMIIOHEHT PaBEHCTBA.
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Pemats MHOTOIIAroBBIE TEKCTOBBIE 3a]]a4H apU(PMETHUESCKUM CITIOCOOOM.



Pemate 3amauu, cBsi3aHHBIE C OTHOLIEHUEM, PONOPLHUOHATIBHOCTHIO BEJTUYHH, IPOLICHTAMH, pellaTh
TP OCHOBHBIE 33/1a4d Ha IPOOH U MPOLIEHTHI.

Pemate 3amaum, coaepkamipe 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEIUYMHBL: CKOPOCTh, BpEMs,
paccrosiHAe, IeHa, KOJIMYECTBO, CTOMMOCTH, TPOMU3BOJAMTEIBHOCTH, BpeMsi, 00BEM pPabOOTHI, HCIIONIB3YS
apudmernyeckue ACHCTBUS, OICHKY, MPUKUIKY, IMOJb30BAThCS €IUHUIIAMH HU3MEPEHHS COOTBETCTBYIOIIMX
BEJINYMH.

CocTaBnarb OyKBEHHBIE BBIPAXXEHHS 110 YCIOBHIO 33a4H.

N3Biekath nHGOpPMAIUIO, MPEACTABICHHYIO B TaONHIAX, HA JTUHEHHON, CTONIOYATON WM KPYroBOU
JyarpaMmax, MHTEpIpEeTUPOBATh MIPEACTABICHHBIEC JaHHBIE, UCIIOIb30BaTh JAHHBIE MPU PEIICHUH 3aa4.

[IpencraBnsaTh HHPOPMAIIHUIO C ITOMOIILIO TAOJHUIT, IMHEHHONW U CTOJI0YATON JHArpaMM.

Harasignasi reomerpus

[IpuBoaUTE pUMEPHI 00BEKTOB OKPYIKAIOIIETO MUPA, UMEIOIINX (OPMY H3YUEHHBIX T€OMETPUYECKIX
IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PaBHBIX U CUMMETPUUHBIX QUTY.

N3o6paxkaTh ¢ MOMOIIBIO IUPKYJIS, JIMHEHKH, TPAHCTIOPTUPA Ha HETMHOBAHHOW M KJIETYaToil Oymare
U3YYEHHBIE IJIOCKUE TeOMEeTpHUIecKre (PUrypsl U KOHPUTYpAIH, CHMMETPUYHBIE (DUTYPBI.

[lonmp30BaTbcss TEOMETPUUYECKUMH TOHSATHSMH: PABEHCTBO (UTYp, CHMMETpHUS, HCIOJIH30BAThH
TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHUEN: OCb CHMMETPHH, LICHTP CUMMETPHUH.

Haxomute BeNMYMHBI YIVIOB HM3MEPEHMEM C IIOMOILIBIO TPAHCIOPTHUPA, CTPOUTH YIUIBI 3aJaHHOMN
BEJIMYMHBI, TOJIb30BaThCSA MPU PEIICHUHM 3aJad TpajyCHOM MEpOH YIJIOB, paclO3HaBaTh Ha YEPTE)ax
OCTPBIH, IPSIMON, Pa3BEPHYTHIN U TYIIOM YIJIBL.

BpluucnsaTe IuHY JOMaHOW, NMEPUMETP MHOIOYIOJIbHHUKA, IOJIb30BAaThCA E€AMHUIIAMU HU3MEPEHUS
JUIMHBI, BBIPAKATH OJHU €IMHUIIBI U3MEPEHMS JUIMHBI Yepes3 IpyTrue.

Haxoauts, ncnonb3ys 4epTéxRHbIE UHCTPYMEHTBI, PACCTOSHMS: MEXIY ABYMsI TOUYKaMH, OT TOUYKHU J0
IIPSIMOM, JUIMHY ITyTH Ha KBaJPaTHOM CETKE.

Boruncnsate 1wiomans (GuUryp, COCTaBICHHBIX W3 MPSMOYTOJIBHHKOB, MCIIOJIB30BAaTh pa30MeHHE Ha
NpsSMOYTOJIBHUKH, Ha paBHbIE (DUTYPBHI, TOCTpaWBaHUE 10 MPSIMOYTOJbHHUKA, IMOJIH30BATHCS OCHOBHBIMH
€MHULIAMU U3MEPEHMS IO/, BBIpAXXKaTh OJJHU €UHULBI U3MEPEHUS TUIOIIAU Yepe3 IpyTrue.

Pacno3naBate Ha MOJENSIX W M300paXEHUSX TNHPAMHIy, KOHYC, UWJIMHIpP, WCIOIB30BATh
TEPMHUHOJIOTHIO: BEpIIIMHA, peOpo, IpaHb, OCHOBaHHUE, pa3BEPTKA.

N300paxkaTh Ha KJIeTYaTON Oymare mpsiMOyTOJIBHBIN MapaieIeIHIIe]T.

Boruncnsate 065EM MPSMOYTOIBHOTO Mapaienenumnesa, Kyoa, mojib30BaTbCss OCHOBHBIMU €MHHUIIAMHU
U3MepeHus 00bEMa;

Pemate HecnoxHbIE 33/1a4M HA HAXOXKACHUE T€OMETPUUECKUX BEIMYHUH B PAKTUUYECKUX CUTYaLUsIX.

III. Temarn4yeckoe NJIAHUPOBAHHE

Ne HaumeHnoBanue pa3nenos u tem KonunuecTBo uacoB OnekTpoHHBIE (ITUPPOBLIC)
/Tl | MpoTrpaMMBbI Pabouas Pabouas o0pa3oBaTesbHbIE PECYPCHI
IIpOrpaMM | IporpaMma Io
a KJlaccam
Ska | 6k
1 Harypanbnblie uncna 73 49 24 bu6nuoreka [IOK

https://m.edsoo.ru/71f414736
https://m.edsoo.ru/7f4131ce

2 Harnsnnas reomerpust 49 23 26 bubmuoteka [IOK
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f4131ce

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

4 Jlecstuunbie 1podu 37 37 https://m.edsoo.ru/7f4131ce

W

Bripaxenus ¢ OykBamu 17 17 bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

6 [TonoxxurenbHbIe U OTpUIATENIbHBIE | 43 43 bubmuoreka [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

quca https://m.edsoo.ru/7f414736
7 [IpencraBnenue qaHHBIX 6 6 bubnuorexa [JOK
https://m.edsoo.ru/7f414736
8 [ToBTOpenue, o6obmEeH e, 22 12 10 bubnuoreka [JOK
CUCTeMAaTU3AIIHS https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f4131ce
Bcero 340 170 | 170

BocnurarenpsHslii moTeHnuan yaeOHoro npeamera «MareMaTtukay peaan3yercs 4epes
MCITOJIb30BaHKE BUIOB U (DOPM JI€ATEIIHOCTH, OMMMCAHHBIX B MOAYJIE «YPOUHas NeATeIbHOCTE» OCHOBHOM
00pa3oBaTenbHOM MporpaMMbl OCHOBHOTO 0o611ero oopazosanust MBOY «Ilymuosckoit COLI.

BocnuraTenpHblil NOTEHIUAI JAHHOTO Yy4€OHOT0 NpeiMeTa 00ECIIEUNBACT PEATU3ALMIO CIIE Ty OIUX

LEJIEBBIX IPHOPUTETOB BOCIIUTAHUS O0YYAIOIIUXCS: CO3/IaHNe ONAaronpUsITHBIX YCIOBUH TSl pa3BUTHS
COIMAIPHO 3HAYMMBIX OTHOIICHUH IIKOJIBHUKOB U, TIPEXKJE BCETO, IEHHOCTHBIX OTHOIIICHUM:
K 3HAHUSIM KaK MHTEIJIEKTYIbHOMY pecypcy, odecneunBatonieMy Oyryiiee yeioBeKa, Kak

pe3yabTaTy KpOIOTIUBOTO, HO YBIEKATEILHOTO Y4eOHOTO TPy 1a;

K KYJIBTYPC KaK JYXOBHOMY 6OI‘3.TCTBy 06IJ_[€CTB8. H BaXKHOMY YCJIOBUIO OIIYHICHUSA YCIIOBEKOM

ITOJIHOTHI HpO)KHBElCMOﬁ JKHU3HH, KOTOPOC JAOT EMY UYTCHHUC, MY3blKd, HCKYCCTBO, TCATP, TBOPUYCCKOC

CaMOBBIpaKCHHUC.



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

Yueonniii kypc «<AJICEBPA»
7-9 ki1ace
I. Conep:xxkanue o0y4eHust
7 knace

Yuciia 1 BbIYMCICHUA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 OT OAHOM GopMmbl 3anucu Apodeit k apyroi. [lonsTue
paLMOHAJIBHOIO YHMCIIA, 3alKCh, CpPAaBHEHHE, YNOPAJOYMBAHME PALMOHANBHBIX 4ucesl. ApupmeTnyeckue
JEICTBUS ¢ pallMoOHaIbHBIMU YncaamMu. Pelienue 3a1a4 U3 peaabHON MPAKTUKY Ha YacTH, Ha APOOH.

CreneHb C HaTypajbHBIM IIOKa3aTelieM: ONpeieieHHe, NMpeoOpa3oBaHUE BBIPAKEHHM Ha OCHOBE
onpezeseHus, 3anuch Oonblux uucen. IIporeHTsl, 3anuch NPOLEHTOB B BHJE JIpoOM U JIpoOM B BUIE
IPOLEHTOB. TpH OCHOBHBIE 3a/1a4y HA TPOLIEHTBI, PEIIEHUE 3a/1a4 U3 PEaJIbHON ITPAKTUKH.

[IpuMeHeHne IPU3HAKOB JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi 1 0OpaTHas MPONOPLUOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

[IepeMeHHBIE, YHCI0BOE 3HAYEHNE BBIPAXKEHUS C IEPEMEHHOM. JlOITyCTUMBIE 3HAUEHUS NTEPEMEHHBIX.
[IpencraBneHne 3aBUCUMOCTH MEXIy BeIMYMHAMH B BuAe (opmyinbel. Beraucnenuss mo ¢dopmymam.
ITpeoOpa3oBaHue OyKBEHHBIX BBIPaKEHUH, TOKJECTBEHHO paBHBbIEC BBIPAXKEHUs, IIPaBUiIA MPEOOpa3OBaHUs
CYMM | MIPOU3BEJICHUH, PaBUIIAa PACKPBITHS CKOOOK U MPHUBEICHUS MTOT00HBIX CIIaraeMbIX.

CBolicTBa CTENIEHN ¢ HATYPAJIBbHBIM I10KA3aTEIIEM.

OpHowieHbl W MHorowieHel. CreneHb MHorouwieHa. CroXeHHe, BBIYUTAHHE, YMHOXKEHHE
MHOTO4YJICHOB. DOpPMyJIbl COKPAIIEHHOTO YMHOXEHHS: KBagpaT CyMMbl M KBaapaT pa3HocTH. Popmyiia
Pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrOWIEHOB HA MHOKUTEIIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHME, KOPEHb YpPaBHEHHUS, IPAaBUIIa IPe0Opa30BaHUs YpaBHEHUS, PABHOCWIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOPHEW JIMHEHHOIO YpaBHEHMS, pPELICHHE
JUHEWHBIX ypaBHeHUH. CocTaBieHHE YpaBHEHMH IO YCIOBUIO 3ajauyd. PelleHne TEeKCTOBBIX 3ajad ¢
IIOMOUIbIO YPaBHEHUM.

JluneitHOE ypaBHEHHE C IByMs IEpEMEHHBIMH U ero Tpaduk. Cucrema IByX JHMHEHHBIX YPaBHEHUH C
IBYMs TIepeMEeHHbIMU. PelieHue cucrteM ypaBHeHHMH cnocoOoM mojacTaHoBKH. Ilpumepsl pemieHus
TEKCTOBBIX 33124 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKINHA

Koopaunara Touku Ha mnpsMod. UMCIIOBBIE IIPOMEXKYTKHM. PaccTositHMe MeXIQy ABYMs TOYKaMU
KOOPAMHATHOW MPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U OpAMHATa TOYKU Ha KOOPAMHATHOM
wiockoctd. [Ipumepsl rpadukoB, 3agaHHbIX (opMmyiaamu. UTeHHe rpaduKOB peanbHbIX 3aBUCUMOCTEM.
[onsarue Qynkuun. I'papux Qynkuuu. CpoiictBa ¢ynkumii. Jluneitnas ¢ynkuwms, e€ rpaduk. ['paduk
¢ynkuuu y = |x|. 'papuueckoe perieHne IMHEHHbIX YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 kiace

Yuciia 1 BbIYHCICHUA

KBanpathsiii kopeHp n3 uucna. Ilonstue o0 mppanuoHanbHoM uucie. JlecsTuuHble MPUOIMKEHUS
UppalMoHaIbHbIX uucen. CBoiicTBa apu(METHYECKUX KBaJIpaTHBIX KOPHEM M HX TNpPUMEHEHHe K
npeoOpa30BaHUIO YHNCIOBBIX BRIPAKCHUN M BHIYHUCICHUSAM. [leficTBUTENIbHBIC YHCIA.

Crenens ¢ nensIM Mokasarenem U e€ cBoiictsa. CTaHgapTHas 3alUCh YHACHA.

Auaredpanyeckue BbIpaKeHHUs

KBazpaTHblil TpEXUIIEH, Pa3/I0KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKHUTEIIH.

Anrebpanueckasi ApoOb. OcHOBHOe cBOICTBO anreOpamueckoid apodu. CrokeHHue, BBIUUTAHHE,
YMHOXXEHUE, JiefIeHne anredpanyeckux ApoOeil. ParronansHble BIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHHsI U HEPABEHCTBA

KBanpatHoe ypaBHeHHMe, (GopMmyina KOpHeH KBajpaTHoro ypaBHeHus. Teopema Buera. Pemenune
yYpaBHEHH, CBOJSIIMXCS K JIMHEHHBIM U KBaJpaTHBIM. [IpocTeiimme npoObHO-paiMoHaIbHbIe YpaBHEHUS.

I'paduueckas nHTEpHpeTavs YpaBHEHUH € IByMsI IEPEMEHHBIMHM M CUCTEM JIMHEWHBIX YpaBHEHHH C
JIBYMs IIEpEMEHHbIMU. [IprMephl peleHns CUCTEM HEJIMHEWHBIX YPaBHEHUHN C JBYyMS IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 33au areOpandeckKuM CIIOCOOOM.



YucnoBsle HEpaBeHCTBAa M UX cBoicTBa. HepaBeHCTBO ¢ OXHOM mepeMeHHOW. PaBHOCHIBHOCTH
HEpaBEeHCTB. JIMHeliHble HEpaBEHCTBAa C OJHOW mepeMeHHOW. CUCTeMBbl JIMHEHHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOI.

DYyHKUNH

[Tonsatne gynkumu. OOnacTh Ompene’eHuss U MHOXKECTBO 3HaueHUH (yHkuuu. CriocoObl 3aaHus
GyHKINH.

I'padux ¢ysakuum. Utenwe cBoicTB ¢yHKuum 1o e€ rpaduky. Ilpumepsr rpadukoB (QyHKIHH,
OTPaXKAIOIIUX PEAIBHBIE IIPOLECCHI.

@DyHKIUY, ONHUCHIBAIOLINE NPAMYI0 U OOpaTHYIO MPONOPLUOHAIbHBIE 3aBUCUMOCTH, MX Tpa(UKH.
Oynkmmn y = x2, y = x3, y = Vx, y=|x|. ['paduaeckoe pelneHie ypaBHEHHI 1 CHCTEM yPaBHEHHIA.

9 knacc

Yuciia 1 BIYUCICHUSA

PanonanbHbele yKMcia, MppalMOHANbHBIE YHUCIA, KOHEYHbIE M OECKOHEUYHbIE AECCATUYHBIE IPOOH.
MHOX€eCTBO JAEUCTBUTEIBHBIX YHUCEN, JEHCTBUTENIbHBIE 4YMCIa KaK OECKOHEYHbIE AECCATUYHBIE IPOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPIWHATHOU
IPSIMOM.

CpaBHeHHUe IeHCTBUTENBHBIX YHCell, apupMeTHIECKHe AEUCTBUS C JeCTBUTENLHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYXkKAIOIIEr0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYIKAIOLIEM MUpE.

[TpubnmxE€HHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh NpuOimxeHus. Okpyrienue uucen. Ilpuknaka u
OLIEHKA PE3yJIbTaTOB BHIYHCICHUM.

YpaBHeHNsI 1 HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOASIIMXCA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOAAINMXCA K KBaApaTHBIM. bukBaapaTHOe
ypaBHeHHE. [IpuMepsbl perenus ypaBHEHUN TPEThEW 1 UETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTENH.

Pemienune 1po6GHO-paliMOHaANBHBIX ypaBHEHHH. PellieHne TeKCTOBBIX 3a7a4 anredpandeckuM METO/I0M.

VYpaBHeHHE ¢ ABYMs NEpEeMEHHBIMU U ero rpaduk. PemeHne cuctem ABYX JIMHEWHBIX YpPaBHEHHH C
JBYMsI IEPEMEHHBIMU. PeleHne cucremM IByX ypaBHEHMH, OJHO U3 KOTOPBIX JUHEWHOE, a JPyroe — BTOpOi
creneHu. ['paduueckas HHTEpIpETALUs CUCTEMBl YPaBHEHUH C ABYMS IEPEMEHHBIMH.

PemieHne TekCcTOBBIX 3aJa4 areOpandeckuM CIIOCOOOM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemenune nMHEHHBIX HEPABEHCTB C OJHOW NMEPEMEHHOW. PelieHne cuctemM JMHEMHBIX HEPABEHCTB C
onHOW mepemeHHO#. KBanmpatnele HepaBeHcTBa. ['paduueckass MHTepHpeTanus HEPAaBEHCTB M CHUCTEM
HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

DYyHKUNH

KBanpatnunas ¢yHkuus, e€ rpaguk u cBoiicta. [lapaGona, KOOpAMHATHI BEPIIUHBI TapaboIIbl, OCh
CUMMETPUU NapaboJIbL.

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

Yucii0BbIe NMOCJICA0BATEIBHOCTH H IPOIPECCUH

[ToHsATHE YMCTIOBOM MOCIIEA0BATEILHOCTH. 3a/laHUE MTOCIIeI0BAaTEIbHOCTH PEKYPPEHTHOH popmyIioif n
dbopMyIoii n-To YNIeHAa.

Apudmernueckass M reomerpuueckas nporpeccud. PopMynbl n-TO 4wieHa apuPMETHYECKOH MU
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHne 4IeHOB apuPpMETUIECKON U T€OMETPUUYECKON MPOrpeccHii TOUKaMu Ha KOOPAMHATHOM
IJIOCKOCTH. JIMHEMHBIN 1 SKCTIOHEHITMAIBbHBIN pocT. CI0KHBIE TPOLEHTHI.

II. Ilnanupyemble pe3yibTaThl OCBOCHHS NPOrPaMMbl y4eOHOro Kypca «AJiredpa»
IIpenmeTHbIE pe3yJbTaThl

K xoH1y 00yueHus B 7 kjacce 00yyaromuiics MoJIy4uT CIeIyIOIINe IPEeIMETHbIE PE3YIbTaThI:

Yucsia v BbIYUCTCHUSA

BrImonHATE, codeTast yCTHBIE M MMCbMEHHBIE TPUEMBI, apu(METHIECKUE ISHCTBHS C palliOHATBHBIMA
YHCJIAMHU.

HaxomuTth 3HaueHHs 4YMCIOBBIX BBIPAXKEHUH, NPUMEHATH Pa3HOOOpa3HblE CIOCOOBI U MPUEMBI
BBIYHMCIICHHS] 3HAUYEHUH IPOOHBIX BBIpAXKEHUH, collepKallluX OOBIKHOBEHHBIE U JIECSTUYHbIE JPOOH.



[lepexoauTe OT 0AHOM (GOPMBI 3amuMcH 4HMcend K Apyroi (ImpeoOpa3oBbIBaTh JECATUYHYIO IpOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHUBATh U YIOPAJOYMBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINOMHATE NPUKUIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUH, OLEHKY 3HAYEHUHN YHMCIIOBBIX BBIPAXKCHUIA.
BbInonHATE AeMCTBHA CO CTENEHSIMU C HATYpaJIbHBIMU MTOKA3aTEISIMH.

[TpuMeHATh MPU3HAKU ACIUMOCTH, PA3JIOKEHUE HA MHOXKHUTENIN HATYPAJIBbHBIX YHCEIL.

Pemare  mpakTHKO-OpUEHTHpPOBAaHHBIE  3aJauyM, CBA3aHHbBIE C  OTHOIIEHHWEM  BEJIMYUH,
IPONOPLHOHAIBLHOCTBIO BEJINYMH, NTPOLIEHTAMH, MHTEPIPETUPOBATE PE3YJIbTAaThl PEIICHUS 3aa4 C Y4ETOM
OTrpaHMYEHU, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpuBaeMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBath anredpandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€ B IIPOLIECCE OCBOCHMUS
yueOHOro MaTepuaia.

HaxoauTs 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BbImonHATE peoOpa3oBaHus LENOro BhIpaKeHUs] B MHOTOWIEH IPUBEACHUEM MOJO0HBIX clIaraeMblX,
pPacKpBITHEM CKOOOK.

BbINOMHATE yMHOXEHHE OIHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, NPUMEHSTH
(dbopMyITBI KBaipaTa CyMMBI U KBaJpaTa PasHOCTH.

OcymiecTBIATh Pa3yIoKeHNEe MHOTOYWIEHOB HA MHOXHTEIH C IOMOIBIO BEIHECEHHSI 3a CKOOKH 0011ero
MHOXHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (DOPMYIT COKPAIIEHHOTO YMHOXKCHHSI.

[IpumeHsTh NpeoOpa3oBaHMs MHOTOWIEHOB JUIs pEIeHHs pa3IM4yHbIX 3aJad W3 MaTeMaTUKH,
CMEXHBIX [IPEIMETOB, U3 peaIbHON MPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEH C HATypaJbHBIMU IIOKa3aTelsIMU Ui IpeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHNsI 1 HEPABEHCTBA

Pemats nuHENHBIE ypaBHEHHUs ¢ OJHOM IIEPEMEHHOM, NMPUMEHss MPaBWIIa IEpexofa OT MCXOIHOTO
YPaBHEHHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, ABIIAETCS 1M YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpadudeckre METObI IPH PEIICHUH JTMHEHHBIX YPaBHEHUHA U UX CHCTEM.

[TonOupars mnpumepsl MHap 4YHCEN, SBIAIONUXCA pEIICHHUEM JIMHEHHOro ypaBHEHHMsS C JBYMs
NEPEMEHHBIMH.

Crpouth B KOOPAMHATHON IJIOCKOCTH TpaMK JMHEHMHOTrO ypaBHEHHs C JABYMs IEPEMEHHBIMHU,
HOJIB3YSCh TpaUKOM, IPUBOAUTD ITPUMEPHI PEIICHUS YPaBHEHNUS.

Pemrate cucremsl AByX JTMHEHHBIX YpaBHEHHH ¢ IByMs IEPEMEHHBIMH, B TOM YHCJI€ IpaUIeCKH.

CocTaBnaTh M peliaTh JUHEHHOE YypaBHEHME WJIM CHCTEMY JIMHEMHBIX YpPaBHEHHI IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4E€HHBIN pe3ysbTar.

DYyHKUNH

N300pakaThb Ha KOOPAMHATHOM NpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATAM, Jy4H,
OTPE3KH, HHTEPBAJIbl, 3AIIUCHIBATh YNCIIOBBIE IPOMEKYTKHU Ha aNreOpanyeckoM si3bIKe.

OTtmeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpJIMHATaM, CTPOUTH TIpaduKu
auHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKINU Y = |X|.

OnuceIBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTb, BpPEMH,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpEMS, 00BbEM pabOTHI.

HaxoauTs 3HaueHune (GyHKIMK MO 3HAYEHUIO e€ apryMeHTa.

[Monumats rpadudeckmii crnoco® TpeACTaBICHUs W aHanu3a WHGQOpMAIMK, W3BICKaTh U
UHTEPIPETUPOBATH HH(POPMAIIUIO U3 IPa(UKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoH1y 00yuenus B 8 kiacce o0yyaromuiics MoJly4uT CeIyroIIe peIMETHbIE PE3YIbTaThI:

Yucia v BbIYUCICHUSA

Hcnonb30BaTh HauyalbHBIE NMPEACTABICHUS O MHOXKECTBE JIEUCTBUTENBHBIX YMCET Ul CPaBHEHHS,
OKPYTJICHHUS M BBIYNCIIEHUI, N300pakaTh 1€HCTBUTENIbHBIE YHCIIA TOUKAMHU HA KOOPIUHATHOW MPSIMOIA.

[IpumensaTs noHATHE apU(PMETHUYECKOIO KBAJpPaTHOTO KOPHS, HAaXOJIUTh KBaJpaTHbIE KOPHH,
UCTIONB3Ysl MPU HEOOXOAMMOCTU KaJbKYJSTOpP, BBINOJHATh NPeoOpa3oBaHUs BBIPAKEHHH, CoJepKaliux
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonb30BaTh 3anucH OOJBIIMX M MAJIbIX YHCEJ C MTOMOIIBIO IECATHYHBIX Ipo0el U cTeneHel yucia
10.



Anredpanyeckne BbIPaKeHUs

[IpuMeHsTh MOHATHE CTENEHW C ILEJbIM I[OKa3aTesleM, BBINOIHATh MPeoOpa3oBaHUS BbIPAXKEHUI,
COJZIEpXKAIINX CTENEHHU C LEIbIM ITOKA3aTEIEM.

BbINOMHATE TOXIECTBEHHBIE IPEOOPAa30BAHMS PALMOHAIBHBIX BBIPAKEHUI HA OCHOBE IpaBUII
NeHCTBHUI HaJl MHOTOYWICHAMHU U alreOpandecKuMH IpoOsMHu.

PacknanpiBaTh KBajipaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[TpumensaTs mpeoOpa3zoBaHUs BHIPAKEHUN I PEHICHUs Pa3lIuYHbIX 3a7a4 U3 MaTEMaTHKHU, CMEKHBIX
MPEAMETOB, U3 PEATLHOM MTPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHelHBIC, KBaJpaTHbIE YpPAaBHEHHS M pallMOHAIbHBIC ypaBHEHUS, CBOMSIIHUECS K HUM,
CHUCTEMBI JIByX YPaBHEHHI C IByMsI IEPEMEHHBIMU.

[IpoBomuTh mpoOCTEHIIME WCCIECIOBAHUS YPaBHEHMW M CHCTEM YPaBHEHUW, B TOM 4HCIE C
NpUMEHEHHEM TpaduyecKux TMpeAcTaBleHuil (ycTaHaBIMBaTh, HWMEET JIM YpaBHEHHE WJIM CHCTEMa
YpaBHEHUH pEILIEeHUs], €CIIU UMEET, TO CKOJIBKO, U TIpoUee).

[lepexonuTh OT clIOBeCHOM (QOPMYIMPOBKHM 3amaud K e€ anredpandeckoil MOJENH C TOMOIIBIO
COCTaBJICHUS] YpaBHEHUS WJIM CHUCTEMbl YpPaBHEHWUH, MHTEPIPETHPOBATb B COOTBETCTBHUM C KOHTEKCTOM
3a/1a4 MOJIYYEHHBIN pe3ysbTarT.

[IpumensTh cBOMCTBAa YMCIOBBIX HEPABEHCTB Ul CpPaBHEHMS, OLEHKH, pelaTh JIMHEHHBIE
HEPaBEHCTBA C OJHOW MEpEeMEHHOW M HX CHUCTEMBI, JaBaTh TpadUUECKyI0 WIUTIOCTPAIMI0 MHOXECTBA
peLIEHUI HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKINHA

[Tonumarh © WCIOJNB30BaTh (DYHKIIMOHAIBHBIC TIOHATHS W S3BIK (TEPMHHBI, CHMBOJIHYECKHC
0003HaYeHHUSI), OTIPEAEIATh 3HaYeHHE (PYHKIIMU MO 3HAYEHUIO apryMEHTa, ONMpPeNeNsiTh CBOWCTBA (YHKIIUU
o e€ rpaduKy.

Ctpouts rpadvKu dMeMEeHTapHBIX PYHKIMN BUA:

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

K koHI1y o0y4yenust B 9 Kjacce BBIITYCKHUK TOJTYYUT CIEAYIONINE IPEIMETHBIE pe3yIbTaThl:

Yuciia v BbIYHMCICHUSA

CpaBHMBATh U YNOPAJOUYNBATH PALIUOHATIBHBIE U UPPALIUOHAIIBHBIE YHCIIA.

BrimonHsaTs apudmeTnueckue ASUCTBHS ¢ PAllHOHATBHBIMU YHCIIAMH, COYETasl yCTHBIC M MMCHMEHHBIC
MPUEMBI, BBIITOJIHATH BEIUUCICHUS ¢ UPPALMOHAIBHBIMU YHCIAMHU.

HaxoauTs 3HaueHus cTeneHeil ¢ LeabIMU MOKa3aTelsIMU U KOPHEH, BBIYMCIIATh 3HAYEHHS YHCIIOBBIX
BBIPAKECHUM.

OKpyrnarh JIeWCTBUTENIbHBIE YKCIIA, BBINOJIHATH MPUKHUAKY pe3yJbTaTa BBIYUCICHUN, OICHKY
YUCJIOBBIX BBIPAKEHUN.

YpaBHeHHsI U HEPABEHCTBA

Pemats nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS, YPABHEHHUSI, CBOJSIINECS K HUM, POCTEHIIe ApoOHO-
palrOHAIbHBIE YPABHEHHUS.

Pemate cuctemsl IByX JMHEHHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMHU U CUCTEMBI JBYX YPaBHEHUM, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBIISIETCS JTMHEUHBIM.

Pemath TexcToBBIE 3amauM anreOpanuecKUM CIIOCOOOM C TOMOIIBIO COCTaBJICHHS YpaBHEHHUS WIH
CHUCTEMBI JIByX YPaBHEHHH C IByMsl IEPEMEHHBIMU.

[IpoBonuTh mpocCTeHIIMEe HCCAECAOBAaHUS YPABHEHMH W CUCTEM YypaBHEHUM, B TOM YHCIE C
IpUMEHEHNEM TIpadUyecKuX TMpeAcTaBleHull (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHME WM CHCTEMA
ypaBHEHUH pelleHUs], €CITU UMEET, TO CKOJIbKO, U TIpouee).

Pemarp snuHeliHble HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, M300pakaTh PEILIEHHWE HEPAaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIICHHE C TOMOIIBIO CUMBOJIOB.

Pemlate cucTeMbl JIMHEHMHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIIME KBaJgpAaTHOE
HEPaBEHCTBO, M300pa)xkaTh pElICHUE CUCTEMbl HEPaBEHCTB HA YHCIIOBOM MPSMOMH, 3alMCHIBaTh PEIICHUE C
IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH Pa3JIMYHbIX 3a4a4.

DOYyHKUNH



PacnosnaBath (GyHKIMM W3ydeHHBIX BHJIOB. I[lOoKa3bpIBaTh CXEMATHYECKH pACIIOJIOKECHUE Ha
KOOPJMHATHOH 1I0cKOoCTH TpadukoB GpyHKIm Buna: y =kx, y =hkx + b, y =k/x,y =ax2 +bx + ¢, y =x3,y
=x, y= |x|, B 3aBUCHMOCTH OT 3HaU€HUH KO3 PUIIMEHTOB, ONUCHIBATh CBOWCTBA (DYHKITUH.

Crtpouth W HM300pakaTh CXEMATHYCCKU TpadUKH KBaIPATUIHBIX (YHKIUI, OMUCHIBATH CBOWCTBA
KBaJIPaTUYHBIX PYHKIUH 110 UX rpadukam.

Pacrio3naBath kBaipaTHUHyI0 (GYHKIHIO 110 (hOpMYyJIie, TPUBOTUTH PUMEPHI KBAAPATUIHBIX (DYHKIIHN
U3 peaNbHOM KHU3HH, (PU3UKU, TEOMETPHUH.

YucJi0BbIe MOCJIEA0BATEIbHOCTH H POTrPeccuu

Pacnio3HaBath apupMeTHIECKYIO0 U TE€OMETPUIECKYIO IPOTPECCHU MPH Pa3HBIX CIIOCO0aX 3alaHMs.

BBIMONMHATE,  BBIYHCICHUS C  HWCIONBb30BaHWEM (GOpMyn n-ro uieHa apu@METHUYSCKOW W
TCOMETPUYECKOM MPOTPECCHIA, CYMMBI TIEPBBIX N YICHOB.

N300paxaTh YiIeHBI TIOCICI0BATEIBHOCTH TOYKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemrate 3amaun, CBs3aHHBIE C YHCIOBBIMHU MTOCIIEIOBATEILHOCTSIMH, B TOM YHCIIC 3a]Ia41 U3 PeallbHOU
YKU3HU (C UCIIOJIb30BAHUEM KATBKYJISTOPA, ITUPPOBBIX TEXHOIOTHH).

1. TemaTtnyeckoe naaHMpoBaHue

Ne | HaumenoBanwue pazznenoB | KonuyecTBo yacos OnexkTpoHHbIe (1IU(POBHIC)
/T | ¥ TEM MPOTPaMMBbI Pabouas PaGouas nporpamma 00pazoBaTebHBIE PECYPCHI
mporpaMMa | o Kjaccam
7 Kn 8x1 | 9k
1 bubnuoreka [JOK
Ypio1a i BEMHCICHILS. 56 75 22 9 https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
2 bu6mmoreka [IOK
BA;:IF);ZF; ?ﬁ;{eCKHe 47 27 20 https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
3 bubnuoreka [JOK
VYpaBHeHus u 104 20 40 44 | https://m.edsoo0.ru/7415b90
HEpaBEHCTBA https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
4 KoopauHate! u rpaduky. buGnnorexa [IOK
DyHiwm 54 24 14 16 | https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
5 YucnaoBbie but6mmoreka [JOK
MOCICA0BATEILHOCTH 15 15 | https://m.edsoo.ru/7f419d08
6 [ToBTOpEeHME 1 0000IIEHNE bu6nmoreka [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

BocnurarensHbiii moTeHnnan yaeOHoro npeamera «MareMaTukay peaan3yercs 4epes
UCIIOJIb30BaHUE BUI0B U (OPM AESITETLHOCTH, ONMCAHHBIX B MOJyJIe «YpouHas AeaTeabHOCTh» OCHOBHOM
00pa30BaTeNbLHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoanust MBOY «Ilymuosckoit COLLI.

BocnurarenpHblii MOTEHIIMAT JAHHOTO Y4eOHOTO MpeAMeTa 00ecreurBaeT pealn3aluio CIeayonuxX
HCJICBBIX IPUOPUTCTOB BOCIIMTAHUSA 06yqa101111/1xcs{: CO31aHHuC 6JIaFOHpI/I$ITHBIX YCJIOBI/Iﬁ JJId pa3BUTUSA
COIIMAJIbHO 3HAYMMBIX OTHOIIEHUH IIKOJIBHUKOB U, MPEKAE BCETO, HEHHOCTHBIX OTHOILICHUN:

— K 3HaHUSM KaK HHTEJUICKTYaIbHOMY pecypcy, o0ecreunBaronieMy Oyayiiee 4eioBeKa, Kak
pe3yNbTaTy KpONOTIMBOTO, HO YBJIEKATEIBHOTO YUEOHOT 0 TPYyAa;
— K KyJbType KaK JyXOBHOMY OOraTCTBY OOIIECTBa U BaXKHOMY YCIIOBHIO OLIYIIEHUS YEJIOBEKOM

MOJIHOTHI MMPOKUBAEMOM KM3HU, KOTOPOE JAIOT €My UTE€HHE, MYy3bIKa, UCKYCCTBO, T€aTp, TBOPUECKOE

CaMOBBIPAKEHHUE.



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 knacc
I. Conep:xxkanue o0y4eHust
7 kiacce

HavanbHble nonstua reometpun. Touka, mpsimMasi, OTPE30K, Jiyd. Yroi. Bunsl yrios. BepTukansHbie u
cMexHbIe yribl. buccekrpuca yria. Jlomanasi, MHOroyronbHuk. IlapamiensHoCTh U NEpHIEHAUKYISIPHOCTh
NPSIMBIX.

Cummerpuunsie ¢urypsl. OCHOBHBIE CBOWCTBAa 0OCeBOH cuMMeTpuu. llpumepsl cUMMETpuUM B
OKPY’KaOIIEM MHpE.

OcCHOBHBIE TIOCTPOEHHS C IOMOIIBI0 LUPKYyJIss W JuHeku. TpeyronpHuk. Boicora, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN 1 pABHOCTOPOHHUH TPEyroJIbHUKH. HepaBeHCTBO TpeyronbHUKa.

CaoiicTBa U MpU3HAKKH paBHOOEIPEHHOTO TpeyroyibHUKa. [Ipr3Haku paBeHCTBa TPEYTOILHUKOB.

CBolicTBa W MpHU3HAKU MapaJyiesbHbIX MNpsAMBIX. CyMmMMa yIJoB TpeyrojbHUKa. BHeumHue yrisl
TPEYrOJIbHUKA.

[IpsimoyromnbHbIi TpeyronbHUK. CBONCTBO MEIUaHBbI MIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, IPOBEAEHHOMN K
runotenyse. lIpu3Haku paBeHCTBa MPSAMOYTOJIbHBIX TPEYrOJBHHUKOB. IIpsMOYTroyIbHBIN TPEYrONBbHUK C
yraom B 30°.

HepaBeHcTBa B reoMeTpHuM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, Teopema o
0oJbI1IEM yTJI€ U OOJIBIIENH CTOPOHE TPEYroJdbHUKA. [leprienauKyIsap U HaKJIOHHAS.

['eomeTpuyeckoe Mecto ToueK. buccekrpuca yriia v CepeIMHHBIA NEPIEHIUKYISAP K OTPE3Ky Kak
TFe€OMETPUUYECKHUE MECTa TOUEK.

OKpyXHOCTb U KpYyT, XOpJAa U JAMAMETP, UX CBOWCTBA. B3auMHOE pacronoXkeHue OKPYKHOCTH U
npsimoi. KacarenpHast m cekymias K OKpyXHOCTH. OKpYy>KHOCTb, BIHMCAaHHas B yroi. BrmucanHas u
ONMCaHHasl OKPYKHOCTH TPEYTrOJIbHUKA.

8 knacc

Yerbipéxyronpuuku. [lapamnenorpamMm, ero Tmpu3HakKM H  CBOMcTBAa. YacTHele  ciyyau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaapar), UX MPHU3HAKH M CBOWCTBa. Tpamenusi, paBHOOOKas
Tpaneuus, e€ CBOMCTBa U nmpu3Haku. [IpsmMoyronpHas Tpanenus.

Meton ynBoenuss wmeauanbl. lLlenTpansHas cummerpusi. Teopema @ameca u  Teopema o
MPOMOPIIUOHAIBHBIX OTPE3Kax.

CpenHue TMHUM TPEeyrojabHUKA U Tpanenuu. LleHTp Macc TpeyrosibHUKa.

[Tonobue TpeyroiabHUKOB, koddduineHnt noaodus. [IpusHaku nogodus TpeyroiabHUKOB. [IpumeHenme
11010014 MPH pEIIeHUH IPAKTUUECKUX 3ajad.

CpoiicTBa muomagei reomerpuueckux ¢Guryp. DopMynbl IS IUIOMIATM  TPEYTOJIbHUKA,
napajuiesiorpaMma, pomoa u tparnenud. OTHOIICHHE MJI0MaAel MoT00HBIX (Quryp.

Brruncnenue minomiazei TpeyrolbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopemsr [Tudaropa npu pemeHun NpaKTHYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yria MpsAMOYTOJbHOTO  TpeyrojibHuka. (OcHOBHOE
TPUTOHOMETPUUECKOE TOXKACCTBO. Tpuronomerpuueckue pyakuuu yrios B 30, 45 u 60°.

Brnucannble U LEHTpallbHBIE YIJIbl, YTOJ MEXIY KacaTelIbHOW M XOPAOW. YTJbl MEXKIY XOpJAaMu U
CEeKyIIMMHU. BrincaHHble U ONMHMCaHHBIE YETHIPEXYTOJIBHUKHN. B3auMHOE pacroiokeHHe IByX OKPYKHOCTEH.
Kacanue okpyxnHocteil. O61une kacaTenbHbIE K ABYM OKPYKHOCTSIM.

9 knacc

Cunyc, kocunyc, TanreHc yrjaoB ot 0 mo 180°. OcCHOBHOE TpPHUTOHOMETPUUECKOE TOXKIIECTBO.
DopMyIIbl IPUBEICHHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCUMHYCOB U TeOpeMa CUHYCOB. PelieHne npakTUueckux 3aj1ay ¢
UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

[TpeobpazoBanue noaodus. [logodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 poU3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYIIHMX, TEOpEMa O
KBaJIpaTe KacaTeJbHOM.

BexTop, anuHa (MOIylib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHBOIIOJIIOXNKHO HaIlpaBJICHHBIE
BEKTOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluy HaJ BeKTOpamH. PasznoxeHue



BEKTOpA 110 ABYM HEKOJUIMHEAapHBIM BekTopaM. KoopanHatel BekTopa. CKansipHOE IPOU3BENECHNE BEKTOPOB,
IMPUMCHCHUEC IJIA HAXOXACHUSA JJIMH U YTJIOB.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YPAaBHEHMsI MHPSIMOW M OKPYKHOCTH B KOOpAMHATAX,
IIepECEUCHNE OKPYKHOCTEH U MPSAMBIX. MeTo KOOpAUHAT U €T0 IPUMEHEHHE.

[TpaBriIbHBIE MHOTOYrOJbHUKH. JlmMHA OKpyKHOCTH. I'pamycHass M paaumaHHas Mepa yIuia,
BBIYMCIICHHE JUIMH IyT OKpykHOcTel. [limomans kpyra, ceKTopa, CerMeHTa.

JIBIKEHHMsSI TJIOCKOCTM M BHYTPEHHHE CHUMMETpUH (Guryp (3JeMeHTapHble Ipe/CTaBICHUs).
[TapamnensHbiii nepenoc. [ToBopoT.

II. IInanupyemble pe3yJbTaTbl 0OCBOCHHS NPOrPaMMbl y4eOHOro Kypca «I'eomerpusn»
IIpenmeTHbIE pe3yJbTaThl

K xoH1y 00yueHus B 7 kjacce o0yyaronuiicst Hay4uTCs:

Pacnio3HaBaTh HM3yueHHblE TIeoMeTpudeckue (UIypbl, ONpeAeNsTh MX B3aUMHOE DPACIOJOKEHHE,
n300pakaTh reoMeTpudeckre (PUrypbl, BHIIOTHATH YEPTEXKU IO YCIOBHUIO 3a7ad. M3MepsaTh MHEHHbIE U
YTJIOBBIE BEIMUMHBL. Pemars 3a1a4i Ha BEIYUCICHUE JUIMH OTPE3KOB M BEJIMYHH YTJIOB.

[IpoBomuTh TPyOYIO OIEHKY JMHEWHBIX W YIJIOBBIX BEIMYMH TIPEIMETOB B pPEAJTbHON >KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Paznuuarh pa3mMepsl ITHX 0OBEKTOB O MOPSAAKY BETUYUHBI.

CtpouTh 4epTeKH K F€OMETPUUECKUM 3a/1adaM.

[Tonmp30BaTbCs MpHU3HAKaMU PABEHCTBA TPEYTOJBHUKOB, HCIOIB30BaTh NPU3HAKM W CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[TpoBOAMTE JOTHYECKHE PACCYKACHUS C UCIIOIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

[lonb30BaTbcs MpU3HAKaMM PAaBEHCTBA MPSMOYIOJbHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIMAHBI,
IPOBEAEHHON K TMIIOTEHY3€ NMPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHMH FEOMETPUUECKUX 3aad.

OmnpenensaTs NapauIeNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMH CeKyllas.
OnpenensaTs MapajyieNbHOCTh NPAMBIX C MOMOLIBI0 PABEHCTBA PACCTOSHHNA OT TOYEK OJHOW NPSAMON 10
TOYEK APYTrOU MPSIMOM.

Pemate 3a1aun Ha Ki1eT4aToit Oymare.

[IpoBoaUTH BBIYMCIEHUS M HAaXOAWTh YMCIOBbIE U OyKBEHHBIE 3HAYEHUS YIJIOB B T€OMETPHUYECKHX
3aJa4aXx C UCIOJIb30BAaHUEM CYMMBI YIJIOB TpPEYTOJIbHHUKOB M MHOIOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX PU MIEPECEUEHUH BYX MapaslIeIbHbIX IPSAMBIX ceKyllei. PemaTe npakTuueckue 3a1aun Ha
HaXO0>XJICHUE YIJIOB.

Brnagerp mNOHATHEM T'€OMETPUUECKOIO MECTa TOYEK. YMETh ONPENeNiaTh OHCCEKTpUCY yIia H
CEpEIMHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOYEK.

DopMyIUpPOBaTh ONPEEIIEHUS OKPYKHOCTH U KpyTa, XOpAbl U JUaMeTpa OKPYKHOCTH, IOJIb30BaThCS
UX CBOMCTBaMH. Y METb IPUMEHATDH 3TH CBOMCTBA IPU PEIIECHUU 3a/1a4.

Brnagerp moHATHEM ONMCAHHOM OKOJO TPEYroJIbHUKA OKPYXKHOCTH, YMETh HaXOAWUThb €€ LEHTP.
[Tonp3oBaTbest pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHHUKA MEPECEKAIOTCS B OJHOW TOYKE, U O
TOM, YTO CEpEIUHHBIC IEPIIEHIUKYJIIPBI K CTOPOHAM TPEYTOJbHUKA IEPECEKAIOTCS B OHON TOUKE.

Bragers moHsATHEM KacaTeabHOM K OKPY’KHOCTH, IOJIb30BaThCS TEOPEMOM O MEPIEHIUKYJISPHOCTH
KacaTelIbHOM U pajauyca, IPOBEJEHHOIO K TOUKE KaCaHMsL.

[Tonmp30BaTbCs MPOCTEHIIMMHM T€OMETPUYECKMMHM HEPABEHCTBAMH, IOHMMATh WX NPAKTHYECKHUN
CMBICIL

[TpoBOAUTE OCHOBHBIE T€OMETPUUECKHE IIOCTPOEHMS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K o1y 00yuenus B 8 kjacce o0yyaronuiicss Hay4uTCs:

PacniozHaBaTe OCHOBHBIE BBl YETBIPEXYTOJbHUKOB, MX JJIEMEHTHI, NOJI30BATHCS MX CBOMCTBAMHM
IPU PEIICHUU T€OMETPUYECKUX 3a/1ay.

[TpuMeHATH CBOMCTBA TOUKH NEPECEUECHUsI MEIUaH TPEYTOJIbHUKA (LIEHTpa Macc) B PELICHUH 3ajiau.

Brnagerp moHsTHMEM cpeAaHEW JMHMM TPEYrojdbHUKAa M TpameluH, MPUMEHSTh WX CBOWCTBA MpH
peleHnn reoMerpuueckux 3aznad. llome3oBaTecst Teopemoil @aneca U TEOPEMOM O IMPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUs TPAKTUUECKUX 3ajad.

[TpuMeHATH MpU3HAKK OJJO0US TPEYTOJIbHUKOB B PEIIEHUHM F€OMETPUUECKUX 3a/1au.

[onws3oBatbest Teopemoit [Tugaropa s pemeHus: TeOMETPHUECKUX U MPaKTHUECKuX 3a1a4. CTpouTh
MaTEeMaTHYECKyl0 MOJEIb B IPAKTHYECKUX 337adax, CAMOCTOATEIBHO JejaTb YEpPTEK M HAXOIUTH
COOTBETCTBYIOIINE JJINHBI.



Brnagerp moHSATHSIMH CHHYCa, KOCUHYCa W TaHT€HCA OCTPOTO yria MPsSMOYTOJbHOTO TPEyTOJIbHUKA.
[Tonmp30BaThCs ATUMU MOHATHIMH JJISI PEIICHUS TIPAKTHUECKUX 3a/ad.

Boruncnsate (pa3nuyHbIMU CIIOCO0aMM) IJIOMAAb TPEYTrOJbHUKA U IO MHOTOYTOIBHBIX (UTYD
(onB3ysich, TA€ HEOOXOIUMO, KaNbKYJISATOpOoM). IIpUMEHATH NOJTY4YeHHbIE yMEHHUS B TPAKTHUECKUX
3a/1ayax.

BrnazseTs MOHATHAMYU BIUCAHHOTO U IIEHTPAJIBHOTO YIJIa, HCIIOJIb30BaTh TEOPEMBI O BIUCAHHBIX YTJIaX,
yTaax MEeXIy XOpJaMu (CeKyIIMMH) U yIiie MeXy KacaTelbHOW U XOPJI0i MpH PeleHuH FeOMETPHUIECKUX
3ajad.

Brnagerr moHSATHEM  OMHMCAHHOTO  YETBHIPEXYTOJbHHUKA, MPHUMEHATH CBOMCTBA  OMHCAHHOTO
YeThIPEXYTOJIbHUKA TIPU PEIICHUH 3a]1a4.

[IpuMeHATh TONMyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYeCKHe MOJENH Ui 3ajaad
pearbHOMN JKU3HU U POBOIUTH COOTBETCTBYIOIINE BEIYMCIICHUS C IPUMEHEHHUEM TTOA00HS U TPUTOHOMETPHUH
(mONB3YSICh, TIe HEOOXOIUMO, KaTbKYJISATOPOM).

K xoH1y 00yueHus B 9 kjacce BbIITYCKHUK HAyYUTCS:

3HaTh TPUTOHOMETpHUUYECKHE (GYHKIMU OCTPBIX YIJIOB, HAXOJIWUTh C HMX MOMOIIbIO pPa3IUYHbIC
AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJNbHHUKA («pelIeHHe MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). Haxomuts (c
MOMOIIBIO KAIbKYJIATOPA) IJIHMHBI U YTJIBI 11 HETaOIMYHBIX 3HAUCHUH.

[lonmp30Batbes (hopMynamMu TPHUBEIEHHS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM JUIs
HAXO0JIEHUSI COOTHOIIEHUH MEXKIY TPUTOHOMETPUUYECKUMHU BETMUYNHAMH.

Hcnonp3oBaTe TEOpEeMBl CHHYCOB W KOCHHYCOB JUISi HAxXOXKJIEHHUS PAa3IUYHBIX 3JIEMEHTOB
TpPeyrojbHHUKA («pEelIeHUue TPEYTrOoIbHUKOBY ), TPUMEHSITh UX MPHU PEIICHUH FTeOMETPHUECKUX 3aau.

Bnaners mousTusMH mpeoOpa3oBaHUsl MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYP.
[Tonp30BaThCsl CBOMCTBAMHU MOI00US TPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH UIMHBI M HaXOJIUTh YIIIbI Y
noJ00HBIX (uryp. [IpuMeHsATs CBOWCTBA MOAOOMS B MPAKTHYECKUX 3aadax. YMETb MPUBOAUTH MPUMEPHI
no1I0OHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[lonb30BaTbes TEOpEMaMU O MPOU3BENEHUU OTPE3KOB XOPJ, O MPOU3BEACHUM OTPE3KOB CEKYIIHX, O
KBaJIpaTe KacaTeabHOM.

[lonmp30BaThbes BEKTOpaMHM, MOHUMATh WX T€OMETPHUECKUI M (PU3HUYECKUI CMBICH, PUMEHATh UX B
pelIeHnr TeoMeTpudeckux U (usmueckux 3amad. [IpuMeHSTh cKalsgpHOE MPOW3BENCHHE BEKTOPOB IS
HAXOJKICHUS JUTUH U YTIIOB.

[Tonp30BaThCs METOJOM KOOPAHMHAT Ha IMJIOCKOCTH, MPUMEHSTHh €r0 B PEHICHUH T'€OMETPUYECKUX U
NPaKTUYECKUX 3a/1a4.

Bragets moHATHSAMH MPaBUILHOTO MHOTOYTOJBHUKA, UTMHBI OKPY>KHOCTHU, ITMHBI TyTH OKPY>KHOCTH
U paJMaHHOW Mephl yIiia, YMETh BBIYMCIATH IUIOMIAAbL Kpyra M ero 4dacteil. IIpuMeHsTh moiydeHHbIE
YMEHHsI B IPAKTUYECKUX 3a/1adax.

Haxoaute ocu (MM LEHTPBI) CUMMETPHH (PUTYp, TPUMEHSATH TBM)KEHUS TUIOCKOCTH B MPOCTEHUIITNX
CIy4Jasix.

[IpuMeHsATh TONMYYCHHBIE 3HAHHWS HAa TPAKTUKE — CTPOUTh MATEMaTHUYECKHWE MOJENH JJs 3ajad
peallbHOM JKM3HM UM TPOBOAUTH COOTBETCTBYIOUIME BBIUMCICHHS C TMPUMEHEHHEM Toao0us u
TPUTOHOMETPUYECKHX (PYHKIUH (ITOJB3YSICh, TJI€ HEOOXOIMMO, KAJIbKYJISATOPOM).

1. TemaTnyeckoe naaHMpoBaHue

Ne | HaumeHoBaHMe pa3aenioB U TeM KonnuecTBo yacoB DnexTpoHHBIE (1IN POBLIE)
/T | IPOTpaMMBbl Pabouast | Pabouast mporpamMma rmo | 00pa3oBaTeNIbHBIE PECYPCHI
mporpamM | Kiaccam
Ma 7 K1 8 KII 9 kn
1 [Ipocreiinne reoMmeTprueckue bubnnorexa [IOK
(bUTyphI M KX CBOMCTBA. 14 14 https://m.edsoo.ru/7f415e2e
N3mepenune reoMeTpudecKkux
BEJTMYMH
2 bubnnorexa [IOK
TpeyrobaukH 22 22 httDs://m.edS(])_E).m/ 74415¢e2e
3 [TapannenpHbIE IPsMBIE, CYMMa 16 16 bubnuoreka [{OK



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

YIJIOB TPEYTOJIbHUKA

https://m.edsoo.ru/7f415¢e2e

4 OKpyY>KHOCTb U KPYT. 10 10 bubnnorexa IOK
['eomeTpuyecKre IOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 . bubmuoreka [{OK
HeTEIpEXyroMbHHKNI 12 12 https://m.edsoo.ru/7f417e18
6 Teopema ®aneca u Teopema o bubmuoreka [JOK
MIPONOPIMOHATIBHBIX OTPE3Kax, 15 15 https://m.edsoo.ru/7f417e18
110/T00HBIE TPEYTOIBHUKH
7 [Tmomanes. Haxoxnenue bubmuoreka [JOK
10 IeH TPEYTOJIbHUKOB 1 14 14 https://m.edsoo.ru/7f417¢18
MHOTOYTONBHBIX Guryp. [Tnomanu
oA00HBIX uryp
8 Teopema [Mudaropa u Hauama 10 10 bubnuorexa [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
9 VYriasl B OKpY>XKHOCTH. Bicanublie bubnuorexa [JOK
Y OITUCAHHBIC YETHIPEXYTOJLHUKH. 13 13 bubnmnorexa [JOK
KacaTenpHbIe K OKPYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHOCTEH
10 Tpuronomertpus. Teopembl bubnnorexa [IOK
KOCHHYCOB U CUHYCOB. Pemenue 16 16 | https://m.edsoo.ru/7f41al2c
TPEYTOJHLHUKOB
11 IIpeobpazoBanue mogoodus. bubnuoreka [IOK
MeTtpuyeckue COOTHOIICHHUS B 10 10 | https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
12 bu6mmorekxa [JOK
Bexroper 12 12 https://m.edsoo.ru/7f41al2c¢
13 JlekapTOBBI KOOpIMHATHI HA 9 9 bubmuoreka [{OK
TJIOCKOCTH https://m.edsoo.ru/7f41al2c¢
14 [IpaBUnEHBIE MHOTOYTOJIBHUKHU. bubnnorexa [JOK
JlnuHa OKpYKHOCTH U TIJIOMIA b 12 12 | https://m.edsoo.ru/7f41al2c
Kpyra. Berauciienue mioraei
15 JIBH>KEHMS IIIOCKOCTH 5 5 bubmaorexa HOK
https://m.edsoo.ru/7f41al2c
16 | IloBTOpenue, 0000IIeHHE 3HAHUT 14 6 4 4 bubnnoreka [IOK
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41al2c¢
Bceero | 204 68 68 68

BocnurarensHblit noTeHnuan yaeOHoro npeamera «MareMaTukay peaanu3yeTcs yepes
UCIIOJIb30BaHUE BUIOB U ()OPM AESITETLHOCTH, ONMCAHHBIX B MOJyJIe «YpouHas AeaTeabHOCTh» OCHOBHOM
00pa3oBaTenbHON TporpaMmMbl OCHOBHOTO ob1iero oopazoBanus MBOY «Ilymuosckoit COID».
BocnuTarenpHslii MOTEHIIMAT TAHHOTO Y4eOHOTO MpeaMeTa 00eCeurBaeT pealn3altio CIeayoIuX
HCJICBBIX IPUOPUTECTOB BOCIIMTAHUSA 06yt1a}0umxcs1: CO3JaHHuEC 6HaFOHpI/I$[THI)IX YCJ'IOBI/II\/'I JJI1 pa3BUTHUSA
COLIMATIbHO 3HAYUMBIX OTHOIIEHUH IKOJLHUKOB M, MIPEK/E BCETO, IIGHHOCTHBIX OTHOIICHMIA:

K 3HaHUSAM KaK MHTEJUIEKTYaJIbHOMY pecypcy, odecrednBaronieMy Oyayliee yeaoBeka, Kak

pe3yNbTaTy KpONOTIMBOTO, HO YBJIEKATEIBHOTO YYEOHOTO TPYyAa;

K KyJIbTYpe KaK JyXOBHOMY OOTaTCTBY 00IIECTBA M BAXKHOMY YCIIOBHUIO OIIYIIEHHUS YETOBEKOM
IIOJIHOTBI NPOKMBAEMOM )KM3HU, KOTOPOE JAKOT €EMY YTEHHE, My3bIKa, HCKYCCTBO, TEATP, TBOPUYECKOE

CAMOBBIPAXKCHHUC.



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

Yueonnblii kypc «BEPOATHOCTDb U CTATUCTUKA»
7-9 ki1ace
I. Conep:xxkanue o0y4eHust
7 knace

IlpencraBieHue JaHHBIX B BMJE TaONML, AUarpamm, rpadukoB. 3amojHeHHE TaOJUI, YTCHHUE U
MOCTPOCHHE AUAarpamMMm (CTOIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX). UTeHHE TpaUKOB peaTbHBIX MPOIECCOB.
W3Bneuenue nHGOpMaLUU U3 JUarpaMM U TabJInL, HCIOIb30BAHNE M HHTEpIpETalts JaHHBIX.

OnwucarenbHas CTaTUCTHKA: cpenHee apupMeTHdeckoe, MeauaHa, pa3Max, HauOosbliee U
HalMEHbIlIee 3Ha4eHUsI HAbopa YMCIIOBbIX AaHHBIX. [IpuMepsl ciy4yaiiHOM H3MEHYHBOCTH.

Crny4aiiHplii SKCHEpUMEHT (ONBIT) W ciaydailHoe coObitue. BepositHocth u  yactota. Ponb
MaJIOBEPOSITHBIX M MPAKTUYECKHU JTOCTOBEPHBIX COOBITHH B IpUpOAe U B oOmiecTBe. MoHeTa U UrpajibHas
KOCTb B TEOPUU BEPOATHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepuminHbBL. Yucio pébep M cymMmapHass CTENEHb BEpLIMH.
[IpencraBnenne o cwszHoctu rpada. Llemm u muknel. [lytn B rpadax. O6xon rpada (9iinepoB MyTh).
IIpencraBienue 06 opueHTHpOBaHHOM rpade. Perenune 3a1a4 ¢ noMousio rpados.

8 kiace

[IpencraBiaeHne naHHBIX B BUjE TAOIHILL, AMArpaMM, rpauKOB.

MHOXeCTBO, AJIEMEHT MHOXECTBa, MOAMHOXKeCTBO. Omepanuu HaJl MHOXECTBAMH: OOBEIWHEHHE,
nepeceyeHue, AonosHeHue. CBOMCTBAa omepaluil HaJl MHOXECTBAMH: IEPEMECTUTEIBHOE, COYETATEIBHOE,
pacrpenenuTenbHoe, BKIIIoUeHHs. Vcnonb3oBanre rpad)uueckoro npeaACcTaBICHNs MHOYKECTB /ISl OTIMCAHHUS
pEAIbHBIX IPOLECCOB U SIBJICHUI, IIPU PEIICHNUH 3a1a4.

W3mepenue paccenBaHMsl AaHHbIX. Jlucnepcusi M CTaHAApTHOE OTKJIOHEHHME YHCIOBBIX HAOOPOB.
Juarpamma paccenBaHUsl.

DneMeHTapHbIe COOBITHA citydaiiHOro onbiTa. CiydaiiHeie cOOBITHS. BeposTHOCTH COOBITHI. OTBITHI
C PaBHOBO3MO>KHBIMHU 3JI€MEHTapHbIMU COOBITUSAMU. CiryuaiiHblil BBIOOp. CBS3b MEXKy MaJIOBEPOATHBIMU U
HPAKTUYECKU JJOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa NEpPEBBEB: E€IUHCTBEHHOCTH ITyTH, CYIIECTBOBAaHME BHUCSYEH BEPILMHBI, CBS3b
MEK/y YHCIIOM BepIIMH U yuciioM pédep. [IpaBmino ymHOKeHus. Pemenne 3a1a4d ¢ moMomibo rpagos.

[IpotuBononoxubie coObITHd. Juarpamma Oitnepa. OObeaMHEHHE U IEpecedYeHUe COOBITHH.
HecoBmectapie coObiTHs. DopMmyina CIOXKEHHsS BEpOSTHOCTEH. YCIOBHAas BEpOSATHOCTh. IIpaBumiio
ymHOXeHus. HezaBucumble coObiTusi. [IpencraBieHne skcnepuMeHTa B Buje jAepeBa. Pemienue 3agau Ha
HaXO0KJIEHUE BEPOSATHOCTEN C IOMOIILBIO JIepeBa CIy4yaliHOTo SKCIIEPUMEHTA, AuarpamMmm Diliiepa.

9 knacc

[IpencraBnenne MaHHBIX B BUAE TAONUI], Iuarpamm, rpadukoB, HHTEPIpETAlus JaHHBIX. UTeHHne u
HOCTPOEHUE TAONHULL, TUarpaMm, rpauKoB IO peasbHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. Couetanuss U uyucio codetanuil. TpeyronbHuk Ilackans. Pemenue
3aJa4 C UCIOJIb30BaHHEM KOMOMHATOPUKHU.

I'eomerpuueckas BepossTHOCTh. CiyyaifHbIi BBIOOP TOUKH U3 (UTypHI HA TUIOCKOCTH, U3 OTPE3Ka U U3
IyTH OKPY>KHOCTH.

Ucnbitanue. Ycnex u Heynaya. Cepusi ucnbiTanuit 70 nepeoro ycrexa. Cepust ucnsitanuii bepuyu.
BeposTHOCTH cOOBITHI B cepuM UCTIBITAHUN bepHyuu.

CrnyualiHas BeJIMYMHA W pacIpelielieHHe BEpOATHOCTEW. MaTreMaTuyeckoe OKUIaHUE U JTUCIIEPCHSL.
[Tpumeppl MaTeMaTHMYECKOrO OXKUIAHWS KaK TEOPETHYECKOTO CPEOHEr0 3HAYEHUS  BEJIMYUHBI.
MatemaTHueckoe OXKHUIaHUE M AUCIIEPCUS CIy4dallHOM BEIMYMHBI «UYHCJIO YCIEXOB B CEPUU HCIBITAHUN
beprymnmy.

[TonsTe o 3axkone OospMX yucen. M3Mepenue BepoATHOCTEN ¢ MOMOIIBIO YacToT. Posb 1 3HaueHne
3aKoHa OOJIBIINX YKCEN B IPUPOJE U OOIIECTBE.

II. Tlnanupyemblie pe3yJbTaThl 0CBOEHHS IPOrPAMMBbI Y4eOHOT0 Kypca «BeposiTHOCTD 1
CTATUCTHKA)
IIpeameTHble pe3yabTaThl
K xoH1y 00yueHus B 7 kJjacce 00yyaronuiicst Hay4uTCs:
Yurate uHpOpMaIHIO, TPEICTABICHHYIO B Ta0INIIaX, HA JUarpaMMax, MpeCTaBlIATh JaHHbIE B BUE
TaOJIUI, CTPOUTH JUArpaMMbl (CTOJIOMKOBEIC (CTOIOYATHIC) M KPYTOBBIC) [0 MAaCCHBAM 3HAUCHUH.



OnuceiBaTh U WHTEPHPETUPOBATh peallbHble YHMCIOBBIE JaHHbBIC, NPEJCTaBICHHbIE B TaOiMIaX, Ha
nuarpammax, rpadukax.

Mcnonb30BaTh sl ONMMCAHUS IaHHBIX CTaTUCTUYECKUE XapaKTEPUCTUKU: cpeaHee apu(pMEeTHUYECKOE,
MenraHa, HanOoJIbIIee ¥ HAUMEHbIIIee 3HAYCHHUs, pa3Max.

MmeTs mnpencTaBieHHE O CiydyallHOM HM3MEHYMBOCTH Ha NpuUMepax LeH, (PU3NYECKHX BEJIUYMH,
AHTPOIIOMETPUUECKUX JIaHHBIX, UMETh MIPE/ICTABICHUE O CTATUCTUYECKONW YCTONYUBOCTH.

K koniy o6ydyenus B 8 kiacce o0yJaromuics HayqYuTCs:

W3Bnekarb u mpeoOpa3oBbIBaTh MH(OpPMaLMIO, NPEICTaBICHHYIO B BHJE TaONUL, Jguarpamm,
rpauKoB, MPEICTABIATh JaHHbIE B BUJIE TAOIULL, JUarpaMm, rpa)ukoB.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTAaTUCTUYECKUX IIOKa3aTesei:
pacceuBaHus (pa3Max, AUCIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

HaxomuTh 4YacToThl YMCIOBBIX 3HAYEHMM M YacTOThl COOBITUM, B TOM YHCIE IO pe3yJbTaTam
W3MEPCHHUI 1 HaOJIIOICHU.

HaxoauTpe BEpOSTHOCTH CIy4YaiHBIX COOBITHII B OTIBITAX, 3HAsI BEPOSITHOCTH JIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.

Hcnonb3oBarh rpaduyueckne MOACIH: JEPEeBO CIy4YailHOrO SKCIEpUMEHTa, JuarpaMMbl Jiepa,
YHUCJIOBAs NPSAMas.

OnepupoBaTh MOHATUSMHU: MHOKECTBO, MOJAMHOXKECTBO; BBINOJIHATH ONEpalMM HaJl MHOXKECTBAMHU:
0o0bEeIMHEHNE, TEepeceYeHne, MOIOJIHEHUE; MNEepeuMCIITh 3JIEMEHTbl MHOXKECTB; IMPHUMEHSATh CBOMCTBa
MHO’KECTB.

Hcnonb3oBaTh Tpaguueckoe MPEACTaBICHHE MHOXECTB M CBA3€H MEXIy HUMH JJs OINUCAHUA
IIPOLIECCOB U SIBJIEHUI, B TOM UHUCIIE IIPH PEIICHNUH 3a/]1a4 U3 IPYTUX yueOHBIX MPEAMETOB U KypCOB.

K xon1y o0ydeHus B 9 Kiiacce BbIITYCKHUK HAYyUUTCS:

W3BnekaTh U mpeoOpa3oBhIBaTh MHPOPMALIUIO, MPEICTABICHHYIO B Pa3UYHBIX UCTOYHHUKAX B BHJIE
TabJuL, AUarpamm, rpaduKoB, IPEICTAaBIATh JaHHbIE B BUE TaOMl, AUarpamMm, rpauKoB.

Pemare 3agaum  OpraHM30BaHHBIM IEpeOOPOM  BApUAHTOB, a TAaKXE C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

Hcnonb3oBaTh onucaTelbHbIE XapaKTEPUCTUKHU AJIi MAaCCHBOB YHUCIOBBIX JIaHHBIX, B TOM 4YHCIIE
CpEIHUE 3HAYCHUS U MEPHI PACCEUBAHUS.

HaxoauTe 4YacTOThl 3HAYEHWH M YacTOTHI COOBITHS, B TOM YHCIE TMOJIB3YSCh pe3yJbTaTaMu
NpPOBEIEHHBIX N3MEPEHNI 1 HAOIIOACHUH.

Haxomute BeposTHOCTH ciay4yallHBIX COOBITHH B M3Y4YEHHBIX OIBITaX, B TOM YHCJIE B OMNbITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMM, B CEpUSAX HCHBITAHUH JI0 MEpBOro yclexa, B Cepusix
ucnblTanuil bepHym.

MmeTs npeacTaBiieHUE O CIIy4aiiHOM BEJIMYUHE U O PACIPEIEICHUHA BEPOSITHOCTEH.

Nwmets npencTaBieHne 0 3aKOHE OOJIBIIMX YHUCEN KaK O MPOSBIEHUM 3aKOHOMEPHOCTU B CIIy4ailHON
U3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YUCENl B IPUPOJIE U OOLIECTBE.

CPeIHMX 3HA4YeHHH U Mep

. TemaTuyeckoe naaHUpoBaHue

No HaumenoBanue pa3genoB u | KomngecTBo yacos OnexTpoHHbIe (IU(POBHIC)
n/n TEM MPOTPAMMBI PaGouass | Pabouas mporpamma o KjgaccaMm | oOpa3oBaTelIbHbIE PECYPChI
IporpaMm | 7 ki 8 K11 9 kn
a
! IIpencrapienue faHHBIX U bubamorexa LHOK
OTIHCATIbHAS CTATHCTHKA 23 15 8 https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417{b2
2 Bubnuoreka IJOK
BepositHOCTB 23 10 13 https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417{b2
3 SILEMEHTLL but6mmoreka IJOK
KOMGUHATOPHKH 13 5 8 https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
4 Brenenne B Teopuro 24 4 bubmmoreka [IOK
rpacoB 4 16 https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
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https://m.edsoo.ru/7f41a302

5 bubnuoreka [JOK
OO0o01IeHHE, 19 5 4 10 https://m.edsoo.ru/7f415fdc
CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/7f417{b2

https://m.edsoo.ru/7f41a302

Bcero | 102 34 34 34

BocnurarenpsHslii motennuan yueOHoro npeamera «MaremaTtukay peaansyercs 4epes
UCIIOJIb30BaHUE BUIOB U ()OPM JESITEITHLHOCTH, ONMCAHHBIX B MOJyJIe «YpOoUyHas AeATeIbHOCTE» OCHOBHOU
00pasoBaTebHON TporpaMMbl OCHOBHOTO 0011ero oopazoBanus MbBOY «Ilymuosckoir COID».

BocnuraTenpHbIi MOTEHIMAT JAHHOTO YY€OHOTO MpeMeTa 00eCIeunBacT PeaTH3aIHIo CIIeTyOINX
LEJIEBBIX IPHOPUTETOB BOCIIUTAHUS 00YUAIOIIUXCS: CO3/IaHue OJArONpPUSTHBIX YCIOBUH JIJIsl pa3BUTHS
COIMAJIbHO 3HAYMMBIX OTHOIICHUH IIKOJIBHUKOB U, MPEK/IE BCEr0, IEHHOCTHBIX OTHOILICHUM:

— K 3HaHUSAM KaK HHTEJUICKTYaTbHOMY pecypcy, o0ecreunBaronieMy Oyayiiee 4enoBeka, Kak
pe3yNbTaTy KpPOMOTIMBOTO, HO YBJICKATEIIBLHOTO YUYEOHOTO TPyaa;
— K KyJbType KaK JyXOBHOMY OOraTCTBY OOIIECTBa U BaXKHOMY YCIIOBHIO OLIYIIEHUS YE€JIOBEKOM

MOJTHOTHI MPOKUBAEMOM JKU3HH, KOTOPOE JAIOT €My YTEHHE, My3bIKa, HCKYCCTBO, TE€ATp, TBOPUECKOE

CaMOBBIPAKEHHUE.
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