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Pa6Gouyasi nporpamma no yueoHomy npeamery «MaremaTuka (0a30Bblil yPOBEHbD),
yTBepskaeHa npukasom aupekropa MAOY «COII Ne 14» ot 11.08.2023 r. Ne 0431

1. ®denepanpHas pabouas mporpamma no ydeOHomy npeamery «Matematuka» (6a30BbIi
ypoBeHb) (mpenmerHas oOmacte «Martematuka u uH(pOpMaTHKa») (jajsee COOTBETCTBEHHO -
nporpaMMa IO MareMaTHUKe, MaTeéMaTHhKa) BKIIIOYAET IIOSICHUTEIbHYIO 3alMCKy, COJEp)KaHue
00y4eHus1, IUIAaHUPYEMBIE PE3YJIbTaThl OCBOCHUSI IPOTPAMMBI 110 MaTEMATHKE.

2. [logcauTenpHad 3aKUCKa.

2.1. Ilporpamma mo mMaTeMaTuke Jjisg oOydaromuxcs 5-9 KiaccoB pa3paboTaHa Ha OCHOBE
OI'OC O0O. B mporpamme 1mo mMaTreMaTHUKE YYTEHbl MJEU U TOJOKEHHS KOHLIENIMU Pa3BUTH
MaTemaTuueckoro oopasosanus B Poccuiickoit denepanun.

2.2. IlpenmeToM MaTeMaTHKH SBIAIOTCA (yHIAMEHTAJIbHbIE CTPYKTYpbl HAlllero Mupa -
IPOCTPaHCTBEHHbIE ()OPMBI U KOJMYECTBEHHbIE OTHOUICHHS (OT MPOCTEHIIMX, YCBaMBAaEMbIX B
HEIOCPEACTBEHHOM OIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JIsi Pa3BUTHsI HAy4YHBIX U
NPUKIAIHBIX Uael). MaremMaTuueckie 3HaHUsI 00eCleuynBalOT MOHUMaHUE MIPUHIIMIIOB YCTPOWCTBA
U HCIOJb30BAHMS COBPEMEHHOM TEXHUKH, BOCIPUATHE UM HHTEPIPETALMIO COLUAIBHOM,
HYKOHOMHYECKOW, TOJUTUYECKOH WH(POPMAIIMN, [AfOT BO3MOXXHOCTH BBINOJHATH PAac4EThl U
COCTABJIATh AJITOPUTMBbI, HAXOAUTh U MPUMEHATH (HOPMYJIbI, BIAJETh MPAKTHUECKUMH NPUEMaMU
TreOMETPUYECKUX M3MEPEHMH W TOCTPOCHMH, 4MTaThb HMH(OpPMAIMIO, IMPEJICTABICHHYIO B BHUJIE
TaOJIMI, TUarpaMM U rpaduKoB, )KUTh B YCIOBUAX HEONPEAECIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN
XapakTep ClydyailHbIX COOBITHH.

2.3. W3ydeHue wmaremMaTHKH QOpMHUpYET Yy OOy4arolMXCs MaTeMaTU4YeCKUH CTHIIb
MBILICHHS, TPOSBIISIOIIMICS B ONpPEAeIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaroniyecs 0CBauBaOT
Takue NpUEMBI U METOJbI MBIIIJICHNUS, KaK MHAYKIUSA U JeTyKius, 0000IeHne U KOHKpeTH3alus,
aHAJIN3 U CHUHTE3, KiaccU(UKAIUs W cucTeMaTu3alus, a0cTparupoBaHue M aHanorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3aKJIIOUEHUH, MpaBuja HMX KOHCTPYMPOBAHHUS pACKpPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOEHUH, CIOCOOCTBYIOT BbIpaOOTKE yMEHHUS (POpMyIMpoBaTh, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYXXIEHMsS, TEM CaMbIM DPa3BUBAIOT JIOTUYECKOE MbllUIeHUE. V3yueHue mareMaTuku
oOecrieunBaeT (HOPMUPOBAHHE ATITOPUTMHUECKOW KOMITOHEHTHI MBILIUIEHUS M BOCIUTAHUE YMEHHM
JENCTBOBATH 1O 33JaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE.
B mnpomecce pemeHust 3amad - OCHOBOM Y4eOHOM IESATETBHOCTH Ha YpPOKAax MaTeMaTUKU -
pa3BHUBAIOTCSI TBOPUYECKAs U IIPUKIIAIHASL CTOPOHBI MBIIIIJIEHUS.

2.4. OOyuenne MmareMaTHKEe Ha€T BO3MOYKHOCTh pa3BUBaThb y OOYYAIOUIUXCS TOUYHYIO,
palMOHATIBHYI0 U MH()OPMATHUBHYIO pedb, YMEHHE OTOMpaTh Haubojiee MOJXOMAIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapHUuecKue CpeacTBa s BBIPAKEHHUS CYXKAEHUH M HArsIHOTO UX
IPECTAaBICHHUS.

2.5. Ilpu u3y4eHnn MaTeMaTUKH OCYIIECTBISIETCS 00Iee 3HAKOMCTBO ¢ METOIaMU TTO3HAHHUS
JIEUCTBUTEIIBHOCTH, MPEACTABICHUSAMH O MPEIMETe W METOAAX MAaTeMaTUKH, HUX OTJIWYAH OT



METOJIOB JAPYTUX €CTECTBEHHbIX M TyMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS
MaTEeMaTUKH JJI PEHICHUS] HAYYHBIX U MPUKIIAIHBIX 3a/1a4.

2.6. [IppopuTeTHBIMU 1EISIMU OOYYECHHS MaTeMaTUKe B 5-9 Kiaccax sBISIFOTCS:

dbopMUpOBaHME  IEHTPAIbHBIX  MATEMaTHMYECKUX  MOHATHH  (UMClIO,  BEJIMYUHA,
reoMerpuueckas  (Qurypa, mepeMeHHas,  BEpOSATHOCTb,  (yHKIUS),  OOECIEeYUuBaAIOLIUX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTHYECKOTr0 00pa30oBaHus 00yYarOIINXCS;

IIOABECACHUC 06y‘IaIOHII/IXC$I Ha JOCTYIIHOM MJId HHUX YPOBHE€ K OCO3HAHHMIO B3aMMOCBA3U
MAaTEMAaTUKH W OKPYXAKIIECTro MHpa, IIOHMMAaHUEC MaTEMAaTUKKW KaK 4YacTH 061].[6171 KYJIbTYPbI
YCJIOBCUYCCTBA,

Pa3BUTHUEC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEMN o6y11afonmxc>1, MMO3HABaTECILHOU
AKTUBHOCTH, HCCICIOBATCIIbCKHUX YMCHHﬁ, KPUTHUYHOCTHU MBIIJICHHSA, HWHTCPECAa K HN3YUCHUIO
MAaTECMAaTUKU,

¢dopmupoBaHre (GYHKLIHOHAJIBHON MaTeMaTH4ecKOM TpaMOTHOCTH: YMEHHUsS pPacloO3HaBaTh
HPOSIBJICHUSI MaTeMaTHYECKUX IMOHATUH, OOBbEKTOB M 3aKOHOMEPHOCTEH B pealibHBbIX >KU3HEHHBIX
CUTyallUIX W TpPH HU3YYEHUH JPYTUX YUEOHBIX NPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHMPOBATH WX HA S3bIKE MATEMaTHKH M CO3[aBaTh MaTeMaTUYECKHE
MOJENIA, IPUMEHATh OCBOCHHBIM MAaTeMAaTHMYEeCKUM ammapar Juisl pPEIIeHUs  PaKTHKO-
OPHUEHTHPOBAHHBIX 337a4, MHTEPIPETUPOBATh U OLIEHUBATH ITOJYyYEHHBIE PE3yJIbTaThI.

2.7. OCHOBHBIE JIMHUM COJIEP>KaHUS MPOTPAMMBI 110 MateMatuke B 5-9 kmaccax: «Uwucna u
BbIUHCIIEHUS», «AnreOpa» («AnreOpanueckue BbIpaXEHUS», «YPAaBHEHUS U HEPABEHCTBAY),
«Dynkuuny», «l'eomerpusi» («I'eomerpuueckue ¢urypel uU uX cBoMcTBay, «M3mepeHue
TreOMETPUUECKUX BEIUYMH»), «BeposTHOCT, W cTaTucTHKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS
napaujieNnbHo, Kakaas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAaKO HE HE3aBUCHMO OJIHA OT
JIpYroH, a B TECHOM KOHTaKT€ U B3aUMOJECHCTBHH.

CopmepxaHue TporpaMMbl TIO MaTeMaTUKe, pachpelnei€éHHOe M0 TrojaM OOy4eHHs,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUMHAIBLHBIM BOMPOCAM
oOyJaroruecs: oOpalaiuch HEOJHOKPATHO, YTOOBI OBIAJICHHE MATEMAaTUYECKUMHU TMOHSATHUSAMHU U
HABBIKAMHU OCYIIECTBIISJIOCH TIOCTENIOBATEIbHO U TOCTYIATENbHO, C COONIOJEHUEM MPHUHIINUIIA
MNPEEMCTBECHHOCTH, a HOBBIC 3HAHUA BKIHOYaJIUCh B O6Hly1-0 CUCTEMY MAaTCMAaTUUYCCKHUX
MIPEACTABICHUN OOYJarONUXCs, paclimpssi U yriayosnsas e€, oOpas3ys MPOUYHBIE MHOXECTBEHHBIE
CBSI3H.

2.8. B coorBerctBun ¢ ®I'OC OOO wmartemaruka siBisieTcsi 00sA3aTEIbHBIM Y4EOHBIM
MpeAMETOM Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. B 5-9 knaccax maTtemaTuka TpaJauIIHOHHO
M3y4JaeTcsl B paMKax CIeAYIOIMX YYeOHBIX KypcoB: B 5-6 Kjaccax - Kypca «MartemaTuka», B 7-9
KJlaccax - KypcoB «AnreOpa» (BKJtouasi 3JEMEHTbl CTATUCTHUKH W TEOPUU BEPOSITHOCTEH) H
«[eomerpusi». IlporpaMmoil 1Mo MaremMaTWke BBOAMTCS CAMOCTOSTENBHBIA y4eOHBIH Kypc
«BeposTHOCTD U CTATUCTUKAY.



2.9. OOmee YMCIO 4YacoB, PEKOMEHIOBAHHBIX I HW3Y4YCHHS MaTteMmaThuku (0a30BBIH
YPOBEHB) Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBanus, - 952 yaca: B 5 kiacce - 170 gacos (5 yacos
B HeJzeno), B 6 kiacce - 170 yacoB (5 yacoB B Heneno), B 7 kiacce - 204 yaca (6 4acoB B HEJIETIO),
B 8 kiacce - 204 yaca (6 yacoB B Heziento), B 9 kiacce - 204 yaca (6 yacoB B HEACIIIO).

3. M3yueHnne MareMaTWKH Ha ypOBHE OCHOBHOTO oOImIero oOpa3oBaHUS HANpaBIEHO Ha
JOCTH)KEHUE OOYYaIOMIMMUCS JIMYHOCTHBIX, METANpeIMETHBIX U IMPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB OCBOEHUS Y4€OHOTO MpeMeTa.

3.1. JInuHOCTHBIE PE3yIbTATHl OCBOEHUS IPOrPaMMBbI [10 MATEMATUKE XapaKTEPHU3YIOTCS:
1) marpuoTHyecKoe BOCIIUTAHHUE:

MMpOABJICHUCM HHTEpCCa K IMpPOoHIJIOMY U  HACTOALICMY pOCCHfICKOfI MaT€MaTuKH,
OCHHOCTHBIM OTHOIICHHUEM K JOCTHIXKCHUSAM pOCCHﬁCKHX MAaTEMAaTUKOB H pOCCI/II‘/‘ICKOI‘/’I
MaTeMaTH4YeCKOM IIKOJBbI, K HCIIOJB30BAHHNIO 3THX JIOCTHIKEHHUI B APYIruX HAayKaxX W IIPUKIAJHBIX

chepax;
2) TpaXJaHCKOE U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE!

FOTOBHOCTBIO K BBIIIOJIHEHHIO O0S3aHHOCTEH I'paXaaHhMHa MW pCajiM3alun C€ro IIpas,
NpeACTAaBJICHHUEM O MATCMATHUYCCKUX OCHOBAX Q)YHKHPIOHI/IpOBaHI/IH Pa3JINYHBIX CTPYKTYP, HBHeHHﬁ,
npoueayp rpaxxaaHnckoro 06H_[eCTBa (HaHpI/IMep, BBI60pBI, OHpOCLI), TOTOBHOCTBIO K O6CY)KI[6HI/IIO
OTHUYCCKUX HpO6J’IGM, CBA3AaHHBIX C MMPAKTUYCCKHUM NPUMCHCHUCM JIOCTI/I)KCHI/II\/'I HAayKH, OCO3HAHUCM
BAXXHOCTHU MOPAJIBHO-3THUYCCKHUX IMPUHIOUIIOB B ACATCIIBHOCTH y‘IéHOFO;

3) TpyI0BOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PELICHUHM IPAKTUYECKUX 3a1ad MaTeMaTU4ECKOU
HalpaBJIEHHOCTH, OCO3HAHHEM BA)XHOCTH MaTeMaTHYeCKOro OOpa3oBaHMs Ha TNMPOTSIKEHUU Bcel
XKHU3HU I YCIEHUIHOM Mpo(ecCHOHATBbHON NeATeNbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBHUAYAJIbHON TPAaeKTOPUHM 0O0pa30BaHUsS U KM3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 9CTCTUYCCKOC BOCIIUTAHUC:

CMOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHMYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUH, YMEHHUIO BUAECTh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HNCHHOCTHU HAYYHOTO IMO3HAHUA:

OpHEHTalel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAaYYHBIX IpeJCTaBlIeHUH 00
OCHOBHBIX 3aKOHOMEpDHOCTSIX Ppa3BUTHS 4YeEJOBEKa, MPUPOABl U 0OlIecTBa, IOHUMaHHEM
MaTeMaTHYECKOM HayKh Kak cdepbl 4YeIOBEYECKOW JeATENIbHOCTH, JTaloB €€ pa3BUTUS U
3HQYMMOCTH I Pa3BUTUS LMBUIM3ALUH, OBIAJCHUEM S3bIKOM MAaT€MATHUKA U MaTEMaTUYECKON



KyIbTYpOH KaK CpEACTBOM IO3HAHUS MHUpA, OBJIAJCHHEM MPOCTEUIIMMH  HaBBIKAMU
UCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocmHTaHHE, (HOPMHPOBAHHME KYIBTYPHI 3I0POBBS U SMOLHOHAIHHOTO
OJlaromnosyuus:

TOTOBHOCTBIO IIPUMEHATh MaTeMaTH4ecKUe 3HAHHUS B MHTEPECaX CBOETO 3/10POBbsS, BEJCHUS
370pOBOTO 00pa3a >KM3HU (370pOBOE NMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynsipHasi (Qu3MYEcKass aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHUEM
CBOETO IIpaBa Ha OMIMOKY M TAaKOT'O K€ IIpaBa JAPYroro 4eIoBeKa;

7) SKOJIOTHYCCKOC BOCIIMTAHUC!

OpHEHTaluell Ha TNPUMEHEHHWE MaTeMaTHYECKUX 3HAHMU Ul pelleHHs 3a/1a4 B 00JacTH
COXPaHHOCTH OKpPYKAaloIEH cpelpl, IUIAHUPOBAHUS TIOCTYIKOB M OICHKM HUX BO3MOXKHBIX
HOCJICACTBUM TSI OKPY)KAIOIIEH cpebl, OCO3HAaHWEM TIJIOOAIFHOTO XapakTepa HSKOJOTHMYECKUX
po0JieM U IyTel X peleHus;

8) amanTanus K U3MEHSIOIUMCS YCIOBHSIM COIIUAILHOMN U MIPUPOIHOMN CpEebL:
TOTOBHOCTBIO K JIEHCTBUSM B YCIIOBHSIX HEOMPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS

CBOCH KOMIICTCHTHOCTH UCpe3 NPaKTUICCKYIO ACATCIBbHOCTh, B TOM YUCJIC YMCHUC YUUTHCA Y
APyrux HMHeﬁ, HpI/I06peTaTB B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHMA, HABBIKHM N KOMIICTCHIIMH
N3 OIIbITa APYTUX;

HE00X0IMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHHM, B TOM uHcie (OpMYyJIHpPOBaTh WJIEH,
HOHATHUS, TUIOTE3bl 00 OOBEKTaX W SIBIEHUSIX, B TOM YHCIIE paHee He H3BECTHBIX, OCO3HABATH
Jne(QUINUTEI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYyAllMI0, BOCIIPUHUMATL CTPECCOBYIO CUTYAIUIO
KaK BBI3OB, Tpe6YIOIJ_II/II71 KOHTPMCD, KOPPCKTUPOBATL IPHUHHUMACMBIC PCHICHUSA U ,ZLCI\/’ICTBI/IH,
(I)OpMYJ'II/IpOBaTB 1 OCHHUBATDb PUCKU U MTOCIICACTBUA, (I)OpMI/IpOBaTB OIIBIT.

3.2. B pe3ynpTaTe OCBOEHHS MPOrpaMMBI 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanuss 'y oOyuwatomierocss OyayT cQOpMHpOBaHBI METAmNpPEIMETHBIE  PEe3YNbTaThI,
XapaKTEPU3YIOLIHUECS OBJIaJICHUEM YHUBEPCAIbHBIMU MM03HABATEIILHBEIMU JIEUCTBUSIMU,
YHUBEPCAIBHBIMA ~KOMMYHUKATUBHBIMU JIEUCTBUSMU U  YHUBEPCAIBHBIMU  PETYJISITUBHBIMHU
JNEUCTBUSIMHU.

3.2.1. YHuBepcalibHble NIO3HABATENIbHBIE ACUCTBUS 00ecreunBaoT (HOpMUpOBaHHE OA30BBIX
KOTHUTHBHBIX MPOILECCOB OO0y4aroImuxcs (OCBOGHHE METOAOB MO3HAHUS OKPYKAIOLIET0 MHUPA,
IPUMEHEHHE JIOTHYECKUX, UCCIIEI0BATENbCKUX ONepaluii, yYMEHUH paboTaTh ¢ MH(pOpMaLuei).

3.2.2. Y obGyuaromierocst 0yayT cOopMUpPOBaHBI CIeAyIOIIHe 0a30BbIE TOTUYECKUE ICHCTBUS
KaK 4acTh YHUBEPCAIbHBIX TIO3HABATENIbHBIX YUCOHBIX ACHCTBUIL:



BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEeMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOUICHUH MEXIly TOHATHAMH, (OPMYIUPOBATH ONPEIEICHHUs MMOHITUH, YCTaHABINBATh
CYIIECTBEHHBIH TNMPHU3HAK KJIACCH(PHUKAIMHU, OCHOBAHUS Ui OOOOIIEHWS W CPaBHEHHs, KPUTEPHU
IIPOBOAMMOIO aHAJIN34,;

BOCIIPUHUMATh, (OPMYIUpOBaTH M MpPEeoOpa3OBHIBATh CYXACHUSA: YTBEPAUTEIBHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC

BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHBOpeUHs B (hakrax,
JAHHBIX, HAOJIOACHUAX U YTBEPKACHUSX, MpeIaraTb KPUTEPUH JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

MPOBOJIUTH BHIBOJABI C HCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, JNEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTENbCTBA MAaTEMaTHYECKUX YTBEPXKACHUU (TPAMBIE M OT HPOTHBHOIO),
IPOBOJUTH CAMOCTOSITEIIEHO HECIIOKHBIE JIOKA3aTeNIbCTBA MaTeMaTHUECKUX (DaKTOB, BHICTPAUBATH
apryMeHTalul0, MPUBOAUTH TPUMEPbl UM  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BBIOMPATH CIIOCO0 perieHus yueOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS,
BbIOMpaTh HanOoJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

3.2.3. ¥ obyuatomerocs OyayT chopMupoBaHbl CIeAyrOIIHe 0a30BbIe HCCIEI0BATEIBCKUE
NeHCTBUS KaK 4YacTh YHUBEPCAJIbHBIX MO3HABATEIbHBIX YUEOHBIX NEHCTBHI:

UCIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUII MHCTPYMEHT MO3HaHUSA, (GOPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUNE, NMPOOIEMY, CAMOCTOATEIbHO yYCTaHABIMBAaTh UCKOMOE U
JaHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;

MPOBOAUTh IO CaMOCTOSATENbHO COCTAaBJICHHOMY IIJIaHYy HECJIOXKHBIA OKCIEPUMEHT,
HEOOJIBIIIOE HKCCIEAOBAaHUE 110 YCTAHOBJCHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

CaMOCTOSITENTLHO (HOPMYIHPOBATh O0OOIIEHUS W BBIBOJABI MO pe3yidbTaTaM MpPOBEIEHHOTO
HAOJTIOJICHUS, MCCIICOBAHMUs, OIECHUBATH JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB WU
00001IeHNI];

IMPOTrHO3UPOBATH BO3MOXKXHOC PAa3BUTHUC ITPOLIECCA, ATAKKE BBIABUIaTh MPCAINOIOXKEHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

3.2.4. Y obyuaromierocs Oynyt copmupoBaHbl yMeHHs paboTaTh ¢ MHPOpMaLUed Kak
9YaCTh YHUBEPCAIBHBIX TO3HABATEIBHBIX YUCOHBIX JEHCTBHNA:

BBISIBJISITH HEIOCTATOYHOCTh U HM30BITOYHOCTh WMH(OPMAIIMU, JAHHBIX, HEOOXOMAMMBIX IS
pelIeHus 3a/1a4u;



BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPIPETHUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpaTh (QopMy mpeiacTaBieHHUs HHOOPMALMK U WUIIOCTPUPOBATH pElIaeMble 3aJaud
cXeMaMH, ArarpaMMaMu, HTHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh WHGOPMALMU IO KPUTEPHUSIM, MPEATOKEHHBIM YUUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

3.2.5. YHuBepcaJlbHbIe KOMMYHHMKATHUBHBIC JEHCTBHUS 00OECIEYUBAIOT CHOPMHUPOBAHHOCTH
COLIMAJIbHBIX HAaBBIKOB 00YYaOIINXCSI.

3.2.6. Y obyuaromerocst 6yayT cOopMHUpPOBaHbl YMEHHUS OOIIEHUS KaK 4aCTh YHUBEPCATbHBIX
KOMMYHHUKATHBHBIX Y4eOHBIX J1eHCTBUIA:

BOCIIPUHUMATb H q)OpMy.]'II/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMHU H LEIISIMU
O6H_I6HI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOKO TOYUKY 3pCHHUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX,
AaBaThb MOACHCHUSA 110 XOAY PCIICHUA 3a1a4U U ITOJYUCHHBIM PE3YJIbTATaAM;

B X0Jie OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI,
pemraeMoil 3ajgauu, BbICKa3blBaTh WM, HALEIEHHBbIE Ha IOMCK DPELIEHUs, COMOCTABIATh CBOU
CYXKJIEHUSl C CYXICHMSIMU JPYTUX YYAaCTHHMKOB JHajora, oOHapyXHWBaThb pPa3d4ue U CXOJCTBO
NO3ULIKH, B KOPpEKTHOU opme (HOpMyTHUpOBaTh pa3HOIIACHsl, CBOU BO3PAKEHMUS,

IIPEICTABIATh PE3yJAbTaThl PEIIECHUS 3aladyd, JKCIEPUMEHTA, HCCIEIOBAHMS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OPMAT BHICTYIUIEHHUS C YYETOM 3a7ay MPE3EHTAllMM U OCOOEHHOCTEN
ayJUTOpPUH.

3.2.7. Y oOyuatomerocs OyayT cQOpMHpPOBaHBI YMEHHS COTPYJHHMUYECTBA KaK 4YacTh
YHHUBEPCAJIbHBIX KOMMYHUKATUBHBIX YUEOHBIX 1€HCTBHIA:

IOHUMATb W HCIIOJIB30BATH NPCUMYHICCTBA KOMaHJIHOH H HHHHBHﬂyaﬂBHOﬁ pa6OTLI npu
peHICHUN y‘-IC6HBIX MATEMAaTHYCCKHUX 3a1a4,

IpUHUMAThL LCJIb COBMECTHOM ACATCIIBHOCTH, IINIAHUPOBATH OpPraHU3allUuIo COBMECTHOM
pa6OTLI, pacnpeaciisiTb BUAbI pa60T, A0roBapuBaThbCA, OGCY)KI[aTB nmponecc u pe3yibTar pa6OTLI,
0606].].[2[TL MHCHUS HECKOJIbBKHX YCIOBCK;,

y4acTBOBaTh B TPYNHIOBBIX (opmax paboTbl (0O0CyxkeHus, oOMEH MHEHHMSMH, MO3TOBBIE
HITYPMBI U JIPYTHUE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JECUCTBUS C JPYTUMHU
YJeHaMd KOMAaHJIbl, OLIEHMBATh KAuyeCTBO CBOET0 BKJaJa B OOIIMH NPOAYKT MO KPHUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3.2.8. YHuBepcalbHbIe PETyISTHBHBIC NEHCTBHA 00€CIeUnBalOT (POPMUPOBAHNUE CMBICIIOBBIX
YCTaHOBOK U KM3HECHHBIX HABBIKOB JIMYHOCTH.



3.2.9. V oOyuatomerocst Oyayr chOpMHUPOBaHBI YMEHHS CaMOOpPTaHW3AIlMM KaK dYacThb
YHHUBEPCAJIBHBIX PETYIATHUBHBIX YUEOHBIX JICHCTBHIA:

CaMOCTOSITEJIHO COCTaBJISAITh IUIAH, AJITOPUTM PELICHUs 3ajau (WM €ro 4acTh), BEIOMpPATh
cmoco® pemeHus ¢ y4€TOM HMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yUETOM HOBOM HH(pOpPMAIIHH.

3.2.10. YV oOyuaromerocs OyayT chopMUpOBaHbI YMEHHUS CaMOKOHTPOJS KaK 4YacTh
YHHUBEPCATHHBIX PErYSITUBHBIX YICOHBIX JCHCTBHIA:

BJIaACTDH crocodbamu CaMOIIPOBEPKH, CaMOKOHTPOJIA IIpoHecca MW pe3ylibTaTa PCIICHUA
MaTeMaTH4YeCKOM 3aJa4u,

MpeIBUIIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH MpPU PEHICHUHU 33aJadd, BHOCHUTH
KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yjbTaTa MIEATEIbHOCTH IIOCTABICHHOM LEIM U YCIOBHUSM,
OOBSICHATh NPUYMHBI JTOCTH)KEHUS WM HEIOCTH)KEHUS €N, HaXOAUTh OLIMOKY, NaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

3.3. IlpeamerHbie pe3ylbTaThl OCBOCHHUS MPOTPaMMBbI 10 MAaTEMaTHKE IPEICTABICHBI I10
rojgam oOy4eHHs B paMKax OTIENbHBIX YUeOHBIX KypCcOB: B 5-6 Kjaccax - kypca «MaremaTuka», B
7-9 xnaccax - KypcoB «Aunredpay, «['eomerpus», «BEpoSTHOCTb U CTATUCTUKAY.

4. PaOouas mnporpamma ydeOHOro Kkypca «Marematuka» B 5-6 Kiaccax (manee
COOTBETCTBEHHO - IporpamMma yueOHoro kypca «MaTemaTukay, yueOHbIH Kypc).

4.1. IMossicuuTenpHas 3aIIUCKa.
4.1.1. IIpuopHUTETHBIMH LIETSIMU O0yUYEHHS] MaTeMaTUKe B 5-6 Klaccax sSBISIOTCS:

MPOJIOJKEHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMATHYECKUX TOHSITHH (YMCIIO, BEIHYMHA,
reomerpuueckas  ¢urypa), oOeCHEeYMBAIOMIUX  MPEEMCTBEHHOCTh W TEPCIEKTHBHOCTH
MaTEeMaTHYECKOTO 00Pa30BaHMs 00YJArOIINXCS;

Pa3BUTHE WHTEJUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00yJaroIIMXCsl, TO3HABATEIHLHOMN
AKTHBHOCTH, UCCIIEJIOBATEIIbCKUX YMEHHM, UHTEpPECca K N3yUYEHUI0 MAaTEeMaTHKH;

Mo/IBe/IeHuEe O0yYaromMXcs Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTE€MaTHKHU U OKPYXKAIOIIEro MUPA;

dbopmupoBanre (YyHKIIMOHATHHOM MaTeMaTHYECKOW TPaMOTHOCTH: YMEHHS pPAclO3HaBaTh
MaTeMaThu4eckrue 0OBEKThI B pEaIbHbIX )KU3HEHHBIX CUTYalUsAX, IPUMEHSITh OCBOCHHbIE YMEHUS IS
pelIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh IIOJYYEHHBIE pe3yibTaThl WU
OIICHUBATh UX HA COOTBETCTBHE NMPAKTUYECKON CUTYallUU.



4.1.2. OCHOBHBIC TUHUU COJCPIKAHUS Kypca MaTeMaTUKH B 5-6 Kjaccax - apupmMeTudeckas u
TEOMETPHYECKasi, KOTOPbIE PA3BHBAIOTCS MAPAIIICIBHO, KaXJIas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JPYroM, a B TECCHOM KOHTAKTE U B3aUMOAECHCTBUM. Takxe
B Kypce MaTeMaTHUKU MPOUCXOJIUT 3HAKOMCTBO C DJJEMEHTaMU alreOpbl W ONUCATEIHHOU
CTAaTUCTHUKH.

4.1.3. 3yuenue apuMEeTHUECKOTO MaTepraia HAYMHACTCS CO CHCTEMATU3AlUHA M Pa3BUTHUS
3HAaHWI O HATypaIbHBIX YHCJIAX, MMOJYYEHHBIX HAa YPOBHE HadalbHOTO 00IIero obpasosanus. [lpu
9TOM COBEPIICHCTBOBAHHME BBIYMCIUTEIBHOW TEXHUKA W (OPMHPOBAHUE HOBBIX TECOPETHYCCKUX
3HAaHUH COYETaeTCs C Pa3BUTHUEM BBIUYUCIUTEIBLHOW KYJIBTYphl, B YaCTHOCTH C OOydeHUEM
NpOCTeHIIMM TpUéMaM MPHUKHUIKA U OLEHKH Pe3yJbTaTOB BBIYHMCICHUU. M3ydeHue HaTypalbHBIX
YHCEN MPOA0IDKACTCS B 6 KJlacce 3HAKOMCTBOM C HAYAJIbHBIMU TIOHSATHSMH TEOPHH JCITUMOCTH.

4.1.4. Hauano u3y4yeHusi OObIKHOBEHHBIX M JIECATUYHBIX JPOoOei OTHECEHO K 5 Kiaccy. JTo
MEPBBI 3Tall B OCBOEHWUU JApOOCH, KOTJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
MOHATUSAMH TeMbl. IIpu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX JpoOed B TOJHOM 00BEME
MPEANIECTBYET HM3YYEHHUIO JIECATUYHBIX Jpo0Oei, YTO 1eIecoo0pa3HO C TOYKH 3PEHUSI JIOTUKH
W3JIOKEHUST YHUCIIOBOW JIMHUHM, KOTJa WpaBWIa JACHCTBHA C JECATUYHBIMU JPOOSIMH MOXKHO
000CHOBATh YK€ W3BECTHBIMHU QJITOPUTMAMHK BBITTOJIHCHUS JCHCTBHIA ¢ OOBIKHOBEHHBIMHU JPOOSIMH.
3HAKOMCTBO C JIECATUYHBIMHU APOOSIMH PACIIMPUT BO3MOXHOCTHU ISl IOHUMAHUSI O0YJArOIIMMHUCS
MPUKJIATHOTO MPUMEHEHHS] HOBOW 3aUCH MPU U3YYCHUU JPYTUX MPEAMETOB U MPH MPAKTHIECKOM
ucnons3oBanuu. K 6 kmaccy OTHecEH BTOpOM dSTam B H3y4eHUHM JpoOeil, Ie MPOUCXOIUT
COBEpIIICHCTBOBAHWE HABBIKOB CpaBHEHHMS M MpeoOpa3oBaHHs ApoOed, OCBOEHHE HOBBIX
BBIYMCIIUTENbHBIX aJTOPUTMOB, OTTAUYMBAHWE TEXHHMKW BBIYMCICHHH, B TOM 4YHCJIE 3HAYEHUU
BBIPQXEHHH, COAEepKAIUX U OOBIKHOBEHHBIE, U JECATHYHbIE IPOOHU, YCTAHOBICHUE CBS3EH MEXKIY
HUMH, PACCMOTPEHHME NPUEMOB pelIeHUs 3aaad Ha JpoOu. B Havame 6 kiacca MPOMCXOIUT
3HAKOMCTBO C TIOHSITHEM TPOIEHTA.

4.1.5. Oco0eHHOCTBIO HU3YUCHUS MMOJIOKUTCIIbHBIX U OTPUHATCIIbHBIX YHUCCII ABJIACTCA TO, UTO
OHM TAKXKXEC MOT'YT pacCMaTpUBATLCA B HCCKOJIBKO 3TallOB. B 6 xmacce B Hauaie HN3YUCHUS TCMbI
«IlonoxxureapHBIC U OTpULATCIIBHBIC YMCJIa)» BBIACIIACTCA IIOATEMA «Henme qucia», B paMKax
KOTOpOﬁ 3HaAKOMCTBO C OTPULOATCIBHBIMHA 4YHCIIaMHU U JIEUCTBUSAMU C IIOJIOKUTECILHBIMH U
OTpUIATCIIBHBIMU YHUCJIaMU IIPOUCXOAUT Ha OCHOBE COACPIKATCIIBHOTO IMMOAX0Ja. ITO MO3BOIAECT HA
AOCTYIIHOM YPOBHC ITO3HAKOMHUTD o6yqa101uch51 MPAKTUYICCKU CO BCECMU OCHOBHBLIMHU NMOHATUAMU
TEMbI, B TOM YHCJIC U C IPpaBUJIAaMH 3HAKOB IIPpHU BBIITOJHCHHUU apI/I(I)MCTI/ILICCKI/IX JEHCTBUI.
HSy‘IeHI/IC palrOHAJIbHBIX YHUCECJI 6y;[eT IMPOOOJIPKCHO B KYpCe aJ'II‘C6pBI 7 K1acca.

4.1.6. Tlpu oOy4eHMHM pEIIEHUI0 TEKCTOBBIX 3amad B 5-6 KiaccaX MCHOIb3YIOTCS
apudmernueckue npuémsl pemieHus. [Ipu oTpaboTke BBIYMCIUTENBHBIX HABBIKOB B 5-0 Kilaccax
paccMaTpUBAIOTCS TEKCTOBBIC 3aJauyd CIEAYIONIMX BHJIOB: 3aJadyd Ha JABM)KCHHE, HA YacTH, Ha
IMOKYIIKHW, Ha pa60Ty U TPOU3BOAUTCIIBHOCTb, HA IPOLCHTHLI, HAa OTHOLICHHA U IIPOIOPIHUH.
OOyuJatonuecss 3HAKOMATCS ¢ NpUEMAMM pEHICHUs 3a1a4 1epedopoM BO3MOMKHBIX BapHaHTOB,
ydarcsi pabotath ¢ HHGOpPMAIHEH, MpeCTaBICHHON B (OpMe TAOIHIT WIIA JUATPAMM.



4.1.7. B mporpamme ydeOHOTO Kypca «MaTemaTukay NPEerycCMOTPEeHO (HOPMHPOBAHHE
MPOMEACBTHYCCKUX alreOpandecKux MpPeJCTaBICHU. bykBa Kak CHMBOJI HEKOTOPOTO YHCIA B
3aBUCHUMOCTH OT MAaTcéMaTH4YCCKOI'O KOHTCKCTAa BBOAMUTCA IIOCTCIICHHO. ByKBeHHaSI CHMBOJIMKAa
HIMPOKO MCIIOJIB3YETCS TIPEKAC BCETO ISl 3aIMCH OOIIUX YTBEPKACHUNA U TIPEUIOKESHHH, (HopMyI, B
YaCTHOCTU IJIA BBIYUCIICHUA I'COMCTPUICCKUX BCIIMYNH, B KAYCCTBC «3aMCCTUTCIIA» YU CJIA.

4.1.8. B mporpamme ydeOHOTO Kypca «MaTemaTuka» MpeAcTaBlieHa HarisaHas reoOMeTpus,
HampaBJeHHAsT Ha pa3BUTHE OOPA3HOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHS,
M300pa3uTeIbHBIX YMEHUN. DTO Ba)KHBIN 3Tall B U3yYEHUU T'€OMETPUHU, KOTOPBIA OCYIIECTBIISETCS
Ha HarJIsJHO-TIPAKTUUYECKOM YPOBHE, OIIMPAECTCS Ha HArMsSAHO-00pa3HOe MBIIUIEHHUE 00Yy4arOInXCsl.
bonbias poiab OTBOAUTCS MPAKTUUYECKOU JESATENLHOCTH, OMbBITY, IKCIEPUMEHTY, MOACIUPOBAHHUIO.
OOyuaromiyecs 3HaKOMATCS C TEOMETPHUECKUMH (PUT'YpaMHU Ha IUIOCKOCTH U B MIPOCTPAHCTBE, C MX
MPOCTEHIIUMU KOH(DUTYpAIUsIMH, y4aTcs U300paXkaTh MX Ha HETMHOBAHHOHM M KieTyaTod Oymare,
paccMaTpuBaIOT UX IPOCTEHIINE CBOMCTBA. B mpolecce u3ydeHHs HarisJHOM N€OMETPUN 3HAHUS,
MOJIy4EeHHBIE 00YJalOUIMMHUCS HAa YPOBHE HAYaJIbHOTO O0IIEro 00pa3oBaHusl, CHCTEMAaTU3UPYIOTCS U
pacumpsroTCs.

4.1.9. CornacHo yyeObHOMY IUIaHy B 5-6 Kiaccax M3y4daeTcsi MHTEIPUPOBAHHBIN IpeaMeT
«MatemaTuka», KOTOPBIA BKJIIOYACT apu(METHUECKUI MaTepual W HarJSIHYI0 TE€OMETpHUIo, a
TaK)K€ IPONEIEBTUYECKUE CBEIEHUS M3 ainreOpbl, IJIEMEHThl JOTMKM M Hadaja OIUcaTeIbHOU
CTaTHCTHUKH.

4.1.10. O6miee 4KcliO YacoOB, PEKOMEHIOBAHHBIX JIJIST M3YUYE€HUs] MaTeMaTuku, - 340 yacoB: B
5 kimacce - 170 gacoB (5 yacoB B HeJeno), B 6 kinacce - 170 gacoB (5 4acoB B HEZIETIO).

4.2. Conepxanue oOyueHus B 5 Kiiacce.
4.2.1. HatypaJibHbIE UnClIa U HYJIb.

HarypanbsHoe uncno. Psan Hatypansabix uncen. Yucino 0. M300pakeHne HaTypalbHBIX YHCE
TOYKaMH Ha KOOPJAWHATHOM (UMCIIOBOM) MPSAMOH.

Ilo3unmoHHas cucTeMa CcUuCiIeHus. Pumckas HyMEpalnusa KaK MIpUuMep HEIIO3UI[MOHHOM
CHUCTCMBI CUHCIICHHA. I[CCSITI/I‘-IHaH CHUCTEMA CUHUCIICHUS.

CpaBHEHHE HATypalbHBIX 4YHCEJ, CpPaBHEHHWE HATypalbHbIX uHcend ¢ HylIéM. CrocoObl
cpaBHEeHUs. OKpyTJIeHHE HAaTypaJIbHbIX YUCEIL.

CrnosxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYJS MPU CIOKEHUU. BruuTanue kak JeiicTue,
0o0paTHOE CIOXKEHHIO. YMHOXXEHHE HATYpaJbHBIX YHCEN, CBOHCTBA HYIS W €JUHMULBI TpU
yMHOXXeHUH. JleneHne Kak JeiicTBue, oopaTHoe yMHOKEHUI0. KOMIIOHEHTHI JIeiicTBU, CBSA3b MEXKILY
HumH. [IpoBepka pesyinbTara apudpmernyeckoro aewctBus. IlepemecTurenbHoe M codeTaTeabHOE
CBOMCTBA (3aKOHBI) CII0XKEHUS U YMHOXKEHUS, paCIIPEAEIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanne OykB i OOO3HAYECHHsI HEM3BECTHOIO KOMIIOHEHTA W 3allMCU CBOMCTB
apu(METHUECKUX ACHCTBUI.



JlenmuTenu W KpaTHBIC YMCIIA, PA3JIOKCHHE HA MHOXKHUTEIH. [IpOCThIe M COCTaBHBIC YHCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenuie ¢ 0CTaTKOM.

Crenenb ¢ HaTypaJIbHBIM I1OKa3aTCJIEM. 3anuce, 4Ymciia B BUJAC CYMMBI pPaspsaHbIX
cjiaraCMabIX.

UucnoBoe BbIpakeHUE. BplunciieHHE 3HAYEHUM YHUCIOBBIX BBIPAKECHUH, IOPSAIOK
BBITNIOJIHEHMS AeUCTBUN. Mcrionb30BaHue U BBIYUCIECHUAX IEPEMECTUTENIBHOIO U COYETATENBHOIO
CBOICTB (3aKOHOB) CJIO’KE€HUS U YMHOXKEHHUS, PACTIPEAETUTEIILHOTO CBOMCTBA YMHOKEHHS.

4.2.2. IpoOu.

[IpencraBienne o apodu Kak crnocoOe 3amnucu 4acTu BeNuYuHbI. OOBIKHOBEHHBIE IPOOH.
[IpaBunibHBIE W HeMpaBWiIbHbIE IpoOu. CMmenianHas ApoOb, MpencTaBiICHHE CMEIIaHHOW ApoOu B
BUJIC HEMPaBWIbHOW JpOOM M BBIACNEHUE LEIOH YacTH YWCIa W3 HENPaBHIBHON JIpoOH.
N3obpaxenue apobeil ToukamMu Ha 4uciIoBOi mpsiMoi. OcHOBHOE cBOICTBO apoOu. CokpalieHue
npob6eii. [IpuBenenne qpodbu k HOBOMY 3HaMeHaTe0. CpaBHEHHE APOOCH.

CrnokeHHME M BBIYMTAHHE IpoOeH. YMHOKEHHE U JielieHHe apoOei, B3auMHO-OOpaTHBIC
npo6u. HaxoxaeHne 9acTv 1EeIoro U IeIoro 1O ero YacTH.

Hecatuunas 3anuch Jpobei. IlpeacraBienne aecaTUuHOM Ipobu B BUJE OOBIKHOBEHHOM.
N300pakeHne AecATUUHBIX ApoOei ToukaMH Ha YUCIOBOW MPSIMOIA.

CpaBHeHUE IeCATUYHBIX Apo0eit.
Apudmernueckue AeHCTBUS ¢ JECATUUHBIMU Apo0siMU. OKpyTiieHUE TeCATUYHBIX IpOo0eil.
4.2.3. PerieHne TEKCTOBBIX 3ajau.

Pemenne TeKCTOBBIX 3ama4 apupMETHYCCKHM CIIocoOoM. PemeHue JIOTMYecKuX 3ajad.
Pemenue 3amau mepeOOpoM BCeX BO3MOXKHBIX BapuUaHTOB. Mcmosib3oBaHWE TIPH PEHICHUM 33ad
TaOJIAIL U CXEM.

Pemienue 3agay, comepskammx 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIWYMHBI: CKOPOCTH, BpEMS,
paccTosiHUE, II€Ha, KOJWYECTBO, CTOMMOCTh. EIWHUIIBI HW3MEpEeHUus: Macchl, 00bEMa, IICHHI,
paccTosAHMs, BpEMEHH, CKOPOCTU. CBA3b MEXKTY €IMHUIIAMU U3MEPEHUS KAKIOM BEIIMUUHBI.

Pemienne oCHOBHBIX 3a/1a4 Ha IpOOH.
[IpencraBienue JaHHBIX B BUJE TaOIUIL, CTOJIOYATHIX AUATPAMM.
4.2.4. HarnsaHasi reoMeTpHsl.

Harnsannele npencraBinenus o Gpurypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yroi,
JIOMaHasi, MHOTOYI'OJIbBHUK, OKPYXKHOCTb, Kpyr. Yroia. IIpsMoi, oCTpbIf, Tynoul W pa3BEPHYTHIN

YTJIBL.



JnuHa  oTpe3ka, METpUYECKHME €IWHHUIbBI UIMHBL. [[IuHa  JIOMaHOW, mMepuMeTp
MHOTI'OYTOJIbHUKA. 1I3MepeHne u nocTpoeHue yriioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsnnele npencraBieHust o Gurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK, IPSAMOYTOJIBHUK,
KBaJpaT, TPEYTOJILHUK, O paBEHCTBE (QUTYD.

N3o6paxenue ¢uryp, B ToM uncie Ha kietdatoil Oymare. [loctpoenue koHpurypauuii u3
yacTel MpsSMOH, OKPY)KHOCTH Ha HEJIMHOBAaHHOW W KJeTdatoid Oymare. Vcmosib3oBaHHWE CBOWMCTB
CTOPOH U YIJIOB NMPSMOYTOJbHUKA, KBaJpaTa.

[Tnomane NMpsAMOyroabHUKA ¥ MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX M3 IMPSMOYTOJIbHUKOB, B
TOM uucie Guryp, u300pak€HHBIX Ha KieTyaTon Oymare. EquHUIIBI H3MEpeHUs TUIOLIa/IH.

Harnsguele  mpenctaBieHuss O MPOCTPAHCTBEHHBIX — (uUrypax:  HPSIMOYTOJIbHBIM
napajuienenumnen, Kyo, MHororpaHHuku. M3o0paxkeHrne npocTednx MHOTOIpaHHUKOB. Pa3BEpTku
Kyba u mnapamienenunena. CosnaHue Mojeneil MHOTOIPAaHHUKOB (M3 OyMmaru, MPOBOJIOKH,
IUTACTUJIMHA U APYTUX MATEPHAJIOB).

O06BEM PSIMOYTOJIBHOTO Napasuiesenunena, Kyoa. Enunuiel nusmepenust oobEma.
4.3. Coneprxanue oOyueHus B 6 Kiiacce.
4.3.1. HarypanbHbie yucia.

Apudpmernueckue AEMCTBHS C MHOTO3HAUHBIMU HAaTypaJbHBIMM 4YHClIaMU. YucIoBbIE
BBIpQXEHUS, TOPAIOK AEMCTBUM, HcMoNb3oBaHHE CKOOOK. lcrosb30BaHHWE MNpU BBIYMCICHUSIX
MIEPEMECTUTENBHOTO U COYETAaTEIBbHOIO CBOWCTB CIOKEHHMS M YMHOXKEHHs, PACHPEICIUTEIBHOTO
cBoiicTBa yMHOeHUA. OKpYIJIEHUE HATYPaJIbHBIX YACEN.

Jlenutenu U KpaTHBIE YKCIIa, HAUOOJIBIIUN OO IETUTENh U HAMMEHBIIIEe 00IIee KpaTHOE.
JenuMocTh CyMMBI M IpOU3BEACHUS. [[eneHne ¢ 0OCTaTKoM.

4.3.2. IpoOu.

OObIKHOBEHHasi poOb, OCHOBHOE CBOMICTBO JIpoOH, cokpaiieHue Jpobeil. CpaBHeHHE U
yrnopsiourBaHue apooeit. Perenue 3a1a4 Ha HAXOXKAECHUE YaCTH OT I1EJI0TO U IEJI0TO TI0 €T0 YaCTH.
HpoOHoe wumcmo Kak pe3yabTaT JeneHus. lIpencraBieHue ecITUUYHONW ApoOM B BUIE
OOBIKHOBEHHOM JPOOH M BO3MOKHOCTH TIPE/ICTABIICHUS] OOBIKHOBEHHOUW POOW B BUJE NECATHYHOM.
JlecsatTuunbie npoOM W MeTpHUecKas cucTeMa Mep. Apudmernyeckue IEHCTBUS U YHCIIOBBIE
BBIPAXXEHHS C OOBIKHOBEHHBIMH U JECITUYHBIMU JPOOSIMH.

OtHomenune. [lenenne B JaHHOM oOTHomeHuu. Macmrad, nponopuus. [IpumeHenue
IIPONOPLUI NPU PELLIEHUH 3a/1a4.

[TonsiTue mpoueHTta. Beiuucienne mpoueHTa OT BEIMYUHBI U BEITUYUHBI 1O €€ MPOIICHTY.
BripakeHue NpOIEHTOB NECATHYHBIMU JApoOsmu. Pemenue 3agau Ha OpoueHTHL. BeipaxeHnue
OTHOILLICHHUS BEJIMYMH B MPOLICHTAX.



4.3.3. [lonoxuTenbHbIE U OTPUIIATEIbHBIC YUCTIA.

[TonoxurenpHble U oTpULIaTENbHbIE YKcia. [lenble yncna. Moaymnp 4uciia, reOMETpUYECKast
UHTEpIpeTanus Moayls 4yucia. M3o0pakeHue uucen Ha KOOPAMHATHOM mpsiMoil. YucioBble
npoMexyTku. CpaBHeHue uucen. Apudmernyeckue ACUCTBUS C  TOJOXKUTCIBHBIMH |
OTPULIATEIILHBIMU YHCIIAMH.

[IpsimoyrosibHas cucremMa KOOpPAMHAT Ha IUIOCKOCcTH. KoopauHaThl TOUKM Ha IIOCKOCTH,
abcmucca u opausara. Ilocrpoenue Touek u puryp Ha KOOpIUHATHOMH IIOCKOCTH.

4.3.4. ByKBEHHBIEC BBIPAKCHUS.

HpI/IMeHeHI/Ie 6YKB I 3allMCU MAaTEMATHUYCCKHUX BLIpa)KeHI/Iﬁ u HpeI[J'IO)KCHI/II‘/‘I. CBolicTBa
apI/I(l)MeTI/I‘leCKI/IX ﬂeﬁCTBHﬁ. EyKBeHHbIe BBIPpAXXCHHUA W YHCJIOBBIC I1OJACTAHOBKHU. BYKBCHHBIG
PpaBC€HCTBA, HAXOXKIACHNC HCU3BCCTHOI'O KOMIIOHCHTA. CDOpMYJ'ILI, q)OpMy.HLI MNepuMETpPa U Iiomaiun
NpsAMOYTOJIbHHUKA, KBaaApara, 00BEMa mapayuiCiICIimIicaia u KY6a

4.3.5. PerieHye TEKCTOBBIX 3a7ad4.

Pemenue TEKCTOBBIX 3ajad apI/I(bMeTI/I‘ICCKI/IM crmocoboM. Perienne JTOrHyecKux 3aJ1a4.
Pemenue 3amau nepe6op0M BCCX BO3MOXHBIX BAPHAHTOB.

Pemenne 3aaa4, CoAcCpKaMuX 3aBUCUMOCTH, CBA3BIBAIOININX BCIWMYHMHBI: CKOPOCTH, BpEMH,
pacCTodgHue, 1c€Ha, KOJIUYCCTBO, CTOHUMOCTH, HIPOU3BOAUTCIIBHOCTb, BpPEMA, 00BEM pa6OTLI.
| 2910705050003 U3MCPCHUSA: MACChbl, CTOUMOCTH, PpaACCTOAHHA, BPCMCHU, CKOPOCTHU. CBs3b MCKOY
CAMHNUIAaMHU U3MCPCHUS Ka)XJIOM BEJIMYUHBI.

Pemenue 3ala4, CBA3aHHBIX C OTHOIICHUECM, ITPOMMOPLHNOHAJIBHOCTBIO BECIIMYHH, ITPOLUCHTAMU;,
pCIICHUC OCHOBHLIX 3a/1a4 Ha ,Z[p06I/I " MPOLCHTHI.

OI_IGHKa U TIpPUKHUJKA, OKPYIJICHUC pE3yJibTara. CocraBneHue 6YKBCHHBIX BLIpa)KeHI/Iﬁ 1o
YCJIOBHIO 3a/1a4H.

[Ipencrasnenune TaHHBIX C TOMOIILIO0 TAOIUI] U AuarpamM. CtonbuaTeie 1uarpaMMBbl: YTCHHE
U 1oCTpoeHue. UTEHNE KPYroOBbIX IHarpaMm.

4.3.6. HarnsimHast reoMeTpusi.

Harnsaaeie npencrasieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

Bzanmuoe PaCIOJIOKCHHUE OBYX IMPAMBIX Ha INIOCKOCTH, MapaJlICIbHBIC JIIPAMEIC,
NEePNEHAUKYISIpHbIE TpsiMble. V3MepeHHe pacCTOSHUNA: MEXIy JBYMsS TOYKAaMH, OT TOYKH [0
MPSMOM, ITTMHA MapIIpyTa HAa KBAJIPaTHON CETKE.

W3mepenne W MOCTpOEHUE YIJIOB C IOMOINBIO TpaHCIOPTHpA. BuIBl TpeyroibHHUKOB:
OCTPOYTOJIbHBIM,  MPSAMOYTOJBHBIM,  TYMOYTOJbHBIMA, pPaBHOOCAPEHHBIH, PABHOCTOPOHHUM.
YeThIpEXYroabHUK, MPUMEPbl YEThIPEXYTrOJbHUKOB. [IpsAMOYronbHHMK, KBaJpar: HCIOJIb30BaHUE



CBOMCTB CTOpPOH, YIJIOB, AuaroHajuei. M3o0paxxeHue reoMeTpudecKkux (GUryp Ha HEITWHOBAHHOMN
Oymare c MHCIIOJIb30BAaHMEM LMPKYJIA, JIMHEMKH, YroibHHKA, TpaHcnoptupa. Iloctpoenus Ha
KJIET4aTOi Oymare.

[lepumerp mMHOTOyrosNbHUKA. [loHATHE TUIOMIAAM (UTYPBI, €IUHHUIIBI U3MEPEHUS TUIOIIAIIH.
[TpubnmxEéHHOE M3MEpeHue Iomaan Guryp, B TOM 4ucie Ha KBaapatHou ceTke. [Ipubmmxénnoe
U3MEPEHUE UIMHBI OKPY>KHOCTH, IIJIOIIAIU Kpyra.

CummeTpusi: IIeHTpalibHAsA, OCEBasl U 3epKaJIbHAsi CAMMETPHH.
[TocTpoenne cuMMETpUYHBIX QUTYD.

Harnsoaeie npeacrapneHus: 0 MPOCTPAHCTBEHHBIX (PUrypax: mapajuielenunen, Kyo, npusma,
nupaMuia, KOHYC, HUIUHAP, map u chepa. M3o0pakenue npoctpaHcTBEHHBIX ¢Guryp. IIpumepsr
pa3BEPTOK MHOTOTPAHHUKOB, HMUIMHApPA U KoHyca. Co3gaHue MoJeneld MPOCTPAaHCTBEHHBIX (UTYD
(13 Oymaru, IpoOBOJIOKH, MIIACTHIIMHA U IPYTUX MAaTEPUAJIOB).

Ilonsarne 00BEMa, €IUHULBl  U3MEPEHUS 00BéMa. O0BéM IPAMOYTOJIBHOTO
napasuienenumnena, kyoa.

44. Hpe,I[MeTHBIe PE3yIbTaThl OCBOCHUA TPOTPAMMBI yqe6Hor0 Kypca «MaTteMaTHKa.

4.4.1. [IpenmeTHbIE pe3yIbTaThl OCBOEHHUS TPOrpaMMbl Y4eOHOT0 Kypca K KOHIly 00y4eHHUs B
5 KIacce.

4.4.1.1. Yncia v BBIYUCIICHUS.

ITorumare u MMpaBUJIBHO ynOTp€6J'I$[TB TCPMHHBI, CBA3aHHBIC C HATypaJIbHBIMHU 4YHCJIaMH,
OOBIKHOBEHHBIMHU U JACCATUYHBIMHU I[pO6$IMI/I.

CpaBHHMBaATh U YNOPSIOYMBATH HATYpaJbHBIC UMCIIA, CPABHUBATH B MPOCTEUIINX CIydasx
OOBIKHOBEHHBIE IPOOH, AECITHUHBIC APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOMN (YMCIOBOM) MPSMOM C COOTBETCTBYIOIIUM €i YMCIIOM
1 1300pakaTh HATypaJIbHbIE YMCIIA TOUKAMH Ha KOOPAMHATHOMN (YUCIIOBOI) MPSIMOH.

BeimonHaTe apudMeTHueckue AEHCTBUS C HATYpalbHBIMH YHCIAaMH, C OOBIKHOBEHHBIMHU
JIpOOSIMU B POCTEUIITUX CITyJasiX.

BrInosHATE TPOBEPKY, MPUKUAKY PE3YIIbTATA BEIYUCICHUN.
OKpyrisTh HaTypaJibHbIE YUCIIA.
4.4.1.2. Pemenune TeKCTOBBIX 3aj1a4.

Pemarb TekcToBble 3a7auu apu(PMETUYECKUM CIHOCOOOM U C MOMOIIBIO OPraHW30BaHHOTO
KOHEYHOro nepedopa BceX BOZMOKHBIX BAPUAHTOB.



PemraTe 3aga4u, CoAcpiKalmue 3aBUCHUMOCTHU, CBA3BIBAIOIIHNE BCIUWYMUHBI. CKOPOCTH, BPEMH,
paccTodaHue, €Ha, KOJIM4YCCTBO, CTOUMOCTD.

Hcnons3oBaTh KpaTKHUE€ 3alluCHU, CXEMBI, Ta6J'II/II_[I)I, 0003HaYEHHU ST IIpU pCUICHUHA 3a7a4.

Ilonp30BaThCd OCHOBHBIMH CAMHUIaMU HU3MEPCHUA: LICHBI, MAaCChl, paCCTOAHUA, BPEMCHU,
CKOPOCTH, BbIpaAXaTb OJHU €CAWMHUIBI BEJIMYHUHBI UEPE3 APYTHUC.

I/I3BJ'ICK8,TI>, AHAJIM3UPOBATh, OLICHUBATH I/IH(l)OpMaI_[I/IIO, IMPEACTAaBJICHHYIO B TaGJ'II/II_[C, Ha
CTOJIOYATOM JuarpaMMme, HHTCPIPETUPOBATE IIPEACTABIICHHBIC TaHHBIC, UCIIOJIb30BATh JAHHBIC IIPU
PEIICHUHU 3ada4.

4.4.1.3. HarnsigHast reoMeTpus.

Ilons30BaThCA FrCOMCTPUYCCKUMHU TIOHATHAMU: TOYKaA, IIpiAMasd, OTPC30K, JIyd, YIroJ,
MHOTI'OYT'OJIbHUK, OKPY’KHOCTB, KPYT.

[IpuBoauTh, TpHUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIIUX (GopMy H3ydEHHBIX
reOMEeTpUIECKuX puryp.

Hcnonp30BaTh  TEPMHUHOJIOTHMIO, CBSI3aHHYIO C  yIjamMH: BEpIIMHA, CTOPOHA; C
MHOIOYI'OJIbHUKaMU: yTroJl, BEpIINHA, CTOPOHA, JWAaroHajb; C OKPYKHOCTBIO: paguyc, JAUAMETD,
LEHTP.

N300paxaTh n3ydyeHHbIE T€OMETPUUECKHE (PUTYpbl HA HEJIMHOBAaHHOW U KJIeT4aTol Oymare ¢
MTOMOIIBIO IUPKYJISA U TUHEHKH.

Haxomuth 1iMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TIOMOIIBIO JIUHEHKH,
CTPOUTH OTPE3KH 3aJaHHOU JTUHBI; CTPOUTH OKPY>KHOCTH 33JIaHHOTO paJnyca.

Hcnons30BaTk CBOMCTBA CTOPOH M YIVIOB IPSIMOYIOJIBHHMKA, KBaAparTa JUIsl UX IOCTPOCHHS,
BBIYMCIICHHS IUIOLIA/IA U IIEpUMETpa.

Bbruucnate nmepuMeTp M IUIOIMIAJL KBajapara, MPsSMOYTOJbHUKA, (UTyp, COCTABICHHBIX M3
MPSIMOYTOJILHUKOB, B TOM 4YHciie GUTyp, N300paKEHHBIX Ha KJIeT4aTol Oymare.

Ilonp30BaThCsl OCHOBHBIMU MCTPUYCCKUMHU CAUHHUIAMU U3MCPCHUSA JJIIUHBI, IUIOMIAOW;
BBIpAXKAaTh OJJHU CAVUHUIIBI BEJIMYUHBI UCPE3 APYTHUC.

Pacno3HaBarh napajijiCJCuIica, Ky6, HCIIOJIb30BAaTh TCPMHUHOJIOTHIO: BCPIIMHA, pe6po,
I'paHb, UBMCPCHUSA, HAXOAUTH U3MCPCHUA MMapaJlJICJICIUIICAA, Ky6a

Boraucisats 00béM KYGa, napamjejicnuicaa 1mo 3aJJaHHbIM H3MCPCHUAM, I1OJIB30BATHCA
CAMHHUIAMHU U3MCPCHUS 00BEMa.

Pemarn HecnoxHEBIC 3aa4u Ha HU3MCPCHUC T'COMCTPUYCCKHUX BCIUMYUH B IMPAKTHYCCKUX
CUTyallusiIX.



4.4.2. TlpenMeTHbIE Pe3yJIbTaThl OCBOCHHS TPOrPaMMBbl YI€OHOTO Kypca K KOHITy 00y4YeHUs B
6 kiacce.

4.4.2.1. Yncna ¥ BEIYUCICHUS.

3HaTh U MOHMMATh TEPMHUHBI, CBA3aHHbBIC C PA3IMYHBIMM BHUJAMHU YHUCEN U CHOCO0aMU HX
3aIMKCH, MePEXOUTh (€CIIM 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aIlKCH YKcia K APYTOi.

CpaBHI/IBaTB U YyIopsaaodyuBaThb MLCJIBIE 4YHCIIA, OOBIKHOBEHHEIE U JACCATHYHBIC I[pO6I/I,
CpaBHHBAThb YMUCJIa OJJHOI'O U PA3HbIX 3HAKOB.

BBIHOJ'IHHTB, couc€Trasd YCTHBIC M IIMCHBMCHHBIC HpI/IéMBI, apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C
HaTypaJlbHbIMHU n OCJIbIMHA qyucijiaMu, OOBIKHOBEHHBIMU u JACCATHYHBIMHU I[pO6$IMI/I,
IMMOJIOKHUTCIIbHBIMU U OTPUIATCIIbHBIMHU YHCJIAMU.

BoruncnsaTe 3HaUYEHUS YHCIOBBIX BBIPAKCHHM, BBIMOIHATh MPUKUAKY U OLEHKY pe3yiabTaTa
BBIUMCJICHUM, BBINOMHATh MPeoOpa30BaHUSI UHCIOBBIX BBIPAKEHWH HA OCHOBE CBOWCTB
apuQMeTUYECKUX IeHCTBUM.

COOTHOCHTH TOYKY Ha KOOpﬂHHaTHOﬁ HpHMOﬁ C COOTBCTCTBYHOIIUM e YucioM u
I/1306pa)I(aTB YqHcjla TOYKaMM Ha KOOp,I[HH&THOfI HpHMOﬁ, HaxXoAuTb MOAYJIb YHCJIA.

CoOTHOCHUTH TOUKH B MPSMOYTOJIbHON CUCTEME KOOPJIMHAT C KOOPIAUHATAMH 3TOM TOUKH.
OKpyTJISITh LIEJIble YUCTa U IECATUUHbIE IPOOH, HAXOIUTh IPUOIMKEHUS YU CET.
4.4.2.2. YucnoBble 1 OyKBEHHBIE BHIPAKEHUS.

IlonuMate u YHOTpe6J'I$[TL TCPMUHBI, CBA3AHHBIC C 3allMCbIO CTCIICHU YHCJIa, HAXOAUTH
KBaaparT u Ky6 qucjia, BBIYUCIIATh 3HAYCHUA YU CIIOBBIX BLIpa)KCHI/II\/'I, COJACpKalnX CTCIICHU.

Ilonp30BaThCA MMpU3HaKaM JACJIIMMOCTH, PACKJIAJAbIBATH HATYPAJIBbHBIC YHCJIA Ha IPOCTHIC
MHOXXHUTCIIN.

ITonp30BaThCA MaCI_HTaGOM, COCTAaBJIATH IMPOMOPHUN U OTHOILICHHA.

Hcnonb3oBath OyKBBHI JUisi 0003HAYEHHs YHCEN MPHU 3alHCH MaTEeMAaTUYECKUX BBIPAXKEHU,
COCTaBJIATh OYKBEHHBIC BBIPAXKEHHS W (OPMYJIbI, HAXOAUTh 3HAUCHHUS OYKBEHHBIX BBIPAKEHHIA,
OCYILECTBIISISE HEOOXOIUMBIE MTOICTAHOBKH U TIPe0Opa3oBaHMs.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.
4.4.2.3. PemeHnune TeKCTOBBIX 3aj1a4.
Pemate MHOTOIIIAroBBIE TEKCTOBBIE 33/1a4M ApUPMETHISCKUM CITOCOOOM.

Pemarn 3ala4yy, CBA3aHHBIC C OTHOMICHUCM, MMPONMOPIHHUOHAIIBHOCTBIO BEJIMYUH, ITPOIICHTAMU,
peuiaTh TPU OCHOBHLIC 3aia4U HA I[p06I/I " MPOLCHTHI.



Pemate 3amaum, copepskamiye 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYHMHBI: CKOPOCTh, BpEM,
paccTosiHue, I1IeHa, KOJWYECTBO, CTOMMOCTH, IPOU3BOJUTENBHOCTh, BpeMsi, 00bEMa paboTHI,
UCTIONB3YS apuMeTHuecKue NEHCTBUS, OLCHKY, MPUKUAKY, MOJIb30BAThCS CIUHUIIAMHU U3MEPCHHS
COOTBETCTBYIOLIMX BEJIMYHH.

CoctaBisaTh OYKBEHHBIEC BBIPAKEHHSI 110 YCIOBHIO 3a/1a4H.

W3Bnekars mHpOpMaIUIO, MPEACTABICHHYIO B TaOIWIaX, HAa JIMHEHHOM, CTONOYATON WM
KpYroBOW JMarpaMMax, MHTEPIPETUPOBATh IPEICTABICHHbBIE JJAaHHBIE, UCIIOIb30BaTh JAHHBIE IIPU
pelIeHny 3a1au.

[IpeacransaTs nHOGOPMAITUIO C TOMOIIBIO TAOJIHUIIL, THMHEHHOW U CTOJIOYATON TUarpamMm.
4.4.2.4. HarnsgHasi reoMeTpus.

[IpuBoauTE mpHUMEpPbl OOBEKTOB OKPYKAIOIIETO0 MHpa, UMEIOUMX (QOpMy H3YUECHHBIX
TEOMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX U CHUMMETPUYHBIX

dburyp.

N3006paxaTh ¢ MOMOIIBIO [UPKYIIS, TUHEHKH, TPAHCIIOPTHPA HA HETUHOBAHHOMN U KJIETYATOM
OyMmare U3y4eHHbIE TUIOCKHE TeoMeTprudecKue (GUrypsl 1 KOHPUrypauu, CHMMETPHUYHbIE (PUTYPHI.

[Tonb30BaTbcs reOMETPUUECKUMHU MOHATUSMU: PABEHCTBO (PUTyp, CUMMETPHSI, UCIIOJIB30BaTh
TEPMUHOJIOTHIO, CBS3aHHYIO C CAMMETPHUEN: OCb CUMMETPUH, LICHTP CUMMETPUHU.

Haxonute BenWYMHBI YIJIOB M3MEPEHHEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3a/IaHHOW BEJIMYMHBI, [I0JIb30BAThCS IIPU PELICHUH 3a/1a4 TPaJyCHONM MEpOH YIJIOB, paclOo3HaBaTh Ha
4YepTekax OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIOU YIIIbI.

Berancaars JINHY JIOMaHOfI, NEpUMETPp MHOI'OYroJibHHKA, I10JIb30BAThHCA CAWHHULIAMU
HU3MCPCHUS NJIMHBI, BBIPAXKATL OJAHU CAUHUILIBI UBMCPCHUSA JJIMHBI UCPE3 APYTUc.

Haxonuts, uCnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUA: MEXAY JIBYMs TOYKAMH, OT
TOYKH JI0 MPSIMOM, JUIMHY IYyTH Ha KBaJIPAaTHOM CETKE.

Boruncnsate 1omans  (uUryp, COCTaBIEHHBIX W3 MPSAMOYTOJIBHUKOB, MCIIONb30BATh
pa3OueHre Ha MPSAMOYTOJbHHKH, Ha paBHble (GUIYpHl, JOCTpauBaHUE O NPSIMOYTOJIbHHUKA,
MI0JIb30BaThC OCHOBHBIMHU €IMHUIIAMHM U3MEPEHHUs TUIOLIAAH, BBIPAKaTh OJHU €IUHULIBI N3MEPEHUS
IJIOLIAU Yepes3 ApyTrue.

Pacmo3naBaTte Ha MOJENsIX W M300paKEHUSX THUPAMHUIY, KOHYC, IIJIMHIpP, WUCIOIH30BaTh
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, rpaHb, OCHOBAaHHUE, Pa3BEPTKA.

N3o0paxkaTh Ha KJIeT4aTOl OyMare mpsiMOYTOJIbHBIN Mapajuieenumne].

Boruncnsate 00bEM MPSIMOYTOJNIBHOTO Mapajuiesenurnena, Kyoa, Mojib30BaTbCs OCHOBHBIMU
eMHUIIAMU U3MEPEHUS 00bEMa;



Pemrate HecmoxHBIC 3aa4i Ha HaxXO0XICHHEC TI'COMCTPHYCCKHUX BCIWYHWH B MPAKTHYCCKHX
CUTyalluiIX.

5. Pabouas mporpamma yueOHOTO Kypca «Anredpa» B 7-9 kiaccax (najiee COOTBETCTBEHHO -
nporpamMma y4eOHoOro Kypca «Anredpa», yaeOHbIi Kypc).

5.1. IlosgcHuTEnbHAs 3aIUCKA.

5.1.1. Anrebpa siBisieTcs OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHus: OHA
o0OecrieunBaeT M3y4yeHUE NPYruX AUCLUUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TaK U T'YMaHUTApHOTO
IUKJIOB, €€ OCBOEGHHE HEOOXOIMMO Ul NPOAOKEHUS OO0pa30BaHUS M B IOBCEAHEBHOW >KHU3HH.
PazBute y oOywarommxcs HAay4YHbIX HPEICTABICHUNA O TPOUCXOXKICHHH U  CYIIHOCTHU
anredpandeckux abcTpakiuii, ciocode OTpaKeHUsT MaTEMaTHIECKON HAyKOW SBIICHUI U MTPOIIECCOB
B IpUpoJie U OOLIECTBE, POJIM MaTeMaTHYECKOI'O0 MOJEIMPOBAHHUS B HAy4yHOM I[IO3HAHUU U B
MPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHMIO HAYYHOTO MHPOBO33PCHHS W KAYeCTB MBIIUICHHUS,
HEOOXOIUMBIX JJIs aJanTalud B COBpeMEHHOM LudpoBoM oobmecTBe. l3yueHue anreOpsl
ofOecrieunBaeT pa3BUTHE YMEHHUs HAOII0JaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpelyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JIEHUCTBUS U
BBIBOJIBI, (hopmynupoBaTh yTBepkIeHus. OcBoeHwe Kypca anreOpsl oOecreyrBaeT pa3BUTHE
JIOTUYECKOTO0 MBIIUICHUS OOY4YalolIUXCs: OHU HCIOJB3YIOT JCNYKTUBHbIE W HWHAYKTUBHBIC
paccyxacHusi, 0000IICHHEe W KOHKPETU3aln0, abcTparupoBanue u anajoruio. O0ydeHue anredpe
NpeIoiaraeT 3HAYUTEIbHBI 00BEM CaMOCTOSTENBHON AEATENBHOCTH OOYYAIOMIMXCS, TOATOMY
CaMOCTOSITENIbHOE PEIICHUE 33124 SIBIIICTCS pealin3alfieil esiTeTbHOCTHOTO MTPHHIIUTIA 00 yUeHHUSI.

5.1.2. B cTpykType mnporpaMMmbl y4yeOHOro Kypca «Anredpa» s OCHOBHOTO OOIIETro
00pa30BaHUsI OCHOBHOE MECTO 3aHHMAIOT COJIEpXKATeIbHO-METOANYecKre IuHUM: «Yucna wu
BBIUUCIICHHS», «AJTeOpandeckre BBIPAKEHUS», «YPaBHEHHS W HEPABEHCTBA», «DyHKIHM.
Kaxnas u3 3THX comep)kaTeIbHO-METOAMYECKUX JIMHUHA pPa3BHBACTCS HA IMPOTSHKEHUU TPEX JIEeT
U3y4eHHs Kypca, B3aUMOJCHCTBYs ¢ APYTUMH €ro JHUHUsAMH. B xone m3ydeHus ydeOHOro Kypca
00yJaromuMcsl TPUXOAMUTCS JIOTUYECKH pacCyKJaTh, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
A3bIK. B CBSI3M € 3THM B mporpamMmy yuyeOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPBIE OCHOBBI
JIOTMKH, TpPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3eiax MaTeMaTHYecKoro oOpa3oBaHUs U
CTHOCOOCTBYIOIIME OBIIAJICHUIO O0YYAIOIIMMUCS OCHOB YHHUBEPCAIBHOTO MaTEeMAaTHYECKOTO S3bIKA.
ConepkaTeTbHOH M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

5.1.3. Copepxxanue nuHUKA «YHucina W BBIYUCICHUS» CIY>KUT OCHOBOM IS JTajJbHEHUIIEro
W3y4EHUSI MATEMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAaIONIUXCS JIOTMUECKOTO MBIIIJICHUS,
(GOpPMHUPOBAHUIO yYMEHHS TOJIb30BATHCA aNTOPUTMAMHU, a TakKe MPHOOPETEHUIO MPAKTHUYECKUX
HABBIKOB, HEOOXOJIWMBIX [JIsi TOBCEIHEBHOW >XW3HH. Pa3BUTHE TOHATHS O YHCIE HA YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHUS CBS3aHO C PANMOHAIBHBIMH W UPPAIMOHATHHBIMUA YHCIIAMH,
dbopMUpOBaHHEM TPEJCTABICHUN O JCWCTBUTEIHHOM YHCIE. 3aBEpIICHHE OCBOCHHUS YHCIOBOMN
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHUIo.



5.1.4. ConepxaHue IByX alnreOpanuecKuxX JIMHUM - «AJTeOpandecKue BBIPAXKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHPOBAHUIO Yy OOYYAIOUIMXCS MAaTEMaTHYECKOTO
ammapara, HeOOXOJUMOTo Ul PELICHUS 3aJad MaTeMaTHKH, CMEXKHBIX MPEIMETOB M IMPAKTUKO-
OpUEHTUPOBAaHHBIX 3a7ad. Ha ypoBHe OCHOBHOTO o00Imiero oOpa3oBaHUs Yy4eOHBI MaTrepual
TPYNIHUPYETCS BOKPYr PpAllMOHAJBHBIX  BBIpRXKEHH. AureOpa JEMOHCTPHpPYET 3HA4YCHUE
MaTeMaTHKH KakK sI3bIKa JUIS TOCTPOCHUS MAaTEMAaTUYECKUX MOJEJICH, OMUCAHUS TPOIECCOB U
SBIICHUI pealbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKXke JajbHEHIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJMMOTO, B YaCTHOCTH, Ui OCBOCHHUSI Kypca HH()OPMATHKH,
U OBJIQJICHWE HABBIKAMH JICAYKTHUBHBIX paccyxjaeHuil. IIpeoOpa3oBaHHe CHMBOJIBHBIX (hopMm
CHOCOOCTBYET pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUYECTBY.

5.1.5. Copnepxanue (GyHKIMOHATbHO-TPAa(QUUECKON JIMHUK HAIEJIEHO Ha IMOJy4eHUe
o0y4JarmuMucs 3HaHUM 0 PYHKIMAX KaK Ba)KHEHIIeW MareMaTH4eCKOW MOJENHU JUIsl ONUCAaHUs U
UCCJIEIOBaHMsI Pa3HOOOpa3HBIX IIPOLIECCOB U SIBICHUH B mpupoie U ooduectBe. M3ydeHue
MaTtepraja CIIOCOOCTBYET pa3BHTHUIO Y OOYyYarOIIMXCS YMEHHS HCIIOJIb30BaTh Pa3IHIHbIC
BBIpa3UTENbHBIC CPEJCTBA SI3bIKA MATEMATHKH - CIIOBECHBIC, CUMBOJIMUECKHUE, TpauuecKie, BHOCHT
BKJIaJ B (opMHpOBaHWE NPEICTABICHUH O pOJIIM MAaTEMAaTUKA B Pa3BUTHH IUBWIN3ALMUN U
KYJIBTYPBI.

5.1.6. CormacHo y4yeOHOMY IulaHy B 7-9 Kiaccax m3ydaercs y4eOHBIH Kypc «Anredpay,
KOTOPBII BKITIOYAET CJEIYIONIMEe OCHOBHBIE pas3lelibl cojaepkaHus: «Yucima W BBIYHACICHUSY,
«AnredbpanyecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIUN.

5.1.7. Obu1ee yncno 4acoB, peKOMEHAOBAHHBIX JUIsl U3y4eHHUs! y4eOHOro Kypca «Anredpay, -
306 ygacos: B 7 kiacce - 102 gaca (3 gyaca B Hezgento), B 8 kiacce - 102 gaca (3 yaca B Hefento), B 9
knacce - 102 yaca (3 yaca B HeJleNio).

5.2. Coneprxanue o0yueHus B 7 Kiacce.
5.2.1. Uncna v BEIYUCIICHUS.

Jlpobu OOBIKHOBEHHBIE U ACCATUYHBIC, IEPEXO OT OJHOM (HOPMBI 3amucu Apooeid K apyroil.
HOHS[TI/Ie paHI/IOHaJ'II)HOFO qyucia, 3aIlmcsp, CpaBHeHI/Ie, ynopsu:(quBaHHe paHI/IOHaJ'H)HBIX YqUCCII.
Apudmernueckue IEeHCTBUS C pallMOHAIbHBIMU YMciIaMH. PelieHue 3a1ad U3 peasbHOM MPaKTUKU
Ha YacTH, Ha IPOOH.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTeJleM: OIpejAeNieHHe, NMpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE ONpEENEeHUs, 3anich O0JbIKX yucen. [IpoueHTsl, 3anuch MPOIEHTOB B BUAE APoOU U
Ipobu B BUAE NPOLEHTOB. Tpu OCHOBHBIE 3a/layll Ha MPOILIEHTHI, PElIeHUE 3a/ad U3 peabHOU
MPAKTUKU.

[IpumeHneHne MpU3HAKOB AETUMOCTH, Pa3IOKeHNE HA MHOXKHUTENU HATYPaJIbHBIX YHCEN.
PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHasi MPOMOPILHOHATBHOCTH.

5.2.2. Anrebpanyeckue BHIPaKECHUS.



[lepemenHbIE, YMCIOBOE 3HAYEHUE BBIPAKECHHUS C MEpeMeHHOM. JlomycTUMble 3HAYEHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXKIy BeIHMYMHAMU B BUae (Gopmynbl. Beraucienus
no ¢opmynam. [IpeoOpasoBaHre OYKBEHHBIX BBIPAKEHUH, TOKICCTBCHHO PABHBIC BBIPAXKCHUS,
MpaBWiia MPeoOpa3oBaHUS CYMM M TPOU3BEICHUMN, NMpaBHIA PACKPHITHS CKOOOK W TMPHUBEACHUS
MOTIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

OI[HOLIJ'IGHBI u MHorowieHbl. CTerleHb MHOTOWIEHA. CHO)KCHI/IG, BbIYMTAHHUEC, YMHOXCHUC
MHOTOWICHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHHs: KBaApaT CyMMbl M KBajgpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

5.2.3. YpaBHEHUS U HEPABEHCTBA.

VYpaBHeHHE, KOPEHb ypaBHEHMs, IpaBUja MPEoOpa3oBaHMs YpaBHEHHs, PaBHOCHUIBHOCTb
YpPaBHEHUU.

JluneiiHoe ypaBHEHHE C OJHOW IEPEMEHHOW, YUCIO KOpPHEH IJMHEHHOro YypaBHEHHS,
pelieHre JIMHEWHbIX ypaBHEeHHMU. CoOCTaBIEHHME YpaBHEHUW [0 YCJIOBUIO 3ajaud. PemeHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPABHEHUH.

JIuHeliHOe ypaBHEHHME C JABYMs NepeMeHHbIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHMH ¢ JBYMS NEepeMEHHbIMH. PelieHue cucteM YypaBHEHHH cCIOCOOOM TOICTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBI0 CUCTEM YPaBHEHMIA.

5.2.4. ®yHKUINH.

Koopaunara touku Ha mnpsMmoi. YucinoBble NpoOMexyTKU. PaccrosiHue Mexay JByMs
TOYKAMU KOOPAMHATHOU MPSMOM.

[IpsimoyronbHas cuctema koopauHaT, ocu Ox u Oy. AOcuucca U opAMHATa TOYKM Ha
KOOpAMHATHOM tiockocTH. IIpumepsl rpadukoB, 3amaHHBIX (GopMmynaMu. YrTeHue TrpadukoB
peanbHbIX 3aBUcUMocTed. [lonstue ynxnuu. I'paduk ¢pynkuuu. CpoiictBa ¢yHkumid. Jlunelnas
dynkms, e€ rpadpuk. I'paduk pynkuuum y = |X|. I'paduueckoe pereHue TUHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPAaBHEHUMN.

5.3. Coneprxanue oOyueHus B 8 Kiiacce.
5.3.1. Yucna v BHIYUCIICHHUS.

Ksagparueiii kopenp u3 uucina. [lonarne o0 wuppanuoHadbHOM uyucie. JlecaTuaHbie
NpUOJIMDKEHUST UPpAIMOHANBHBIX uuncen. CBoicTBa apuMETHYECKUX KBAJPATHBIX KOPHEHW W WX
MPUMEHEHHE K TPe00pa30BaHUIO YUCIOBBIX BBIPAKEHHUI U BEIYUCICHUIM. [lefiCTBUTETbHBIC YHCTIA.

CreneHb c 1eNbIM MoKa3zaTeseM u e€ cBoiicTBa. CTaHaapTHas 3aluCh YKCIa.

5.3.2. AnreOpanveckre BRIpaKCHHS.



KBanpathslit TpéxuiieH, pa3ioKeHue KBapaTHOro TPEXUICHAa Ha MHOKHUTEIH.

Anrebpanyeckas npo6b. OCHOBHOE CBOWMCTBO anreOpanmueckord mpodu. ClrioxeHwue,
BBIYUTAHUE, YMHOXKEHHE, JIEJICHUEe anreOpanmdecKux JpoOel. ParuoHanbHbIC BBIPAKCHHS W HMX
peoOpazoBaHueE.

5.3.3. YpaBHEHHS ¥ HEPABCHCTRBA.

KBanpatHoe ypaBHeHue, (opmyna KOpHeil KBaapaTHoro ypaBHeHusi. Teopema Buera.
Pemenue ypaBHEHMI, CBOOAIIMXCA K JIMHEHHBIM W KBajapaTHeIM. Ilpocrelimue npoOHO-
paloHaIbHbIC YpaBHEHUS.

Fpa(bﬂquKa;[ HHTCPIIPCTA U ypaBHeHI/Iﬁ C IBYMs IICPEMCHHBIMU U CUCTEM JIMHEMHBIX
ypaBHCHI/Iﬁ C ABYMs IIEPCMCHHBIMU. HpI/IMCpLI PCUHICHHA CUCTEM HEJIMHEHHBIX ypaBHCHI/Iﬁ C ABYM:
MNEPEMCHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anre6pa1/1qec1<I/IM CII0OCO0OM.

UucnoBble HEpaBEeHCTBA M HX CBoMcTBa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEIHbIE HEPABEHCTBA C OJHOMN nepeMeHHON. CHucTeMbl JIMHEUHBIX
HEPABEHCTB C OJTHOM MEePEMEHHOM.

5.3.4. ®ynKkuuw.

[Tonstue ¢ynknuu. O61acTh ONpeNeNieHuss U MHOXKECTBO 3HaueHHM (yHKkiuu. CriocoOsl
3aaHus QyHKIUH.

I'padpuk ¢ynkuunu. Yrenue cBoiictB ¢(yHkumun no e€ rpadpuky. Ilpumepsl rpadukon
(GyHKIMH, OTpa)karoluX peaabHble TPOLECCHI.

OyHKIMH, ONUCHIBAIONIME MPSIMYI0 M OOpaTHYI MPONOPLHOHAIbHBIE 3aBUCUMOCTH, HX
2 .
rpadpuxu. @yHkuKu y = X°,y = X3, y =+, y = x| . ['padudeckoe penrenre ypaBHEHHUI 1 CHCTEM
YpaBHEHUM.

5.4. Coneprxanue oOyueHus B 9 kiacce.
5.4.1. Yncna v BEIYHUCICHUS.

PanmonaneHble YKcna, UppanuoHAIbHBIE YMCIA, KOHEYHBIE W OCCKOHEUYHBIC JECATUYHBIC
IpoOu. MHOXKECTBO JCUCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIA KakK OECKOHEUHbIS
JIEeCATHYHBIE MpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE MEXIY MHOXECTBOM JIEHCTBHTEIHHBIX
YuCell U KOOPAUHATHOW MPSMOM.

CpaBHeHHE [EHCTBHUTENBHBIX 4YHCEN, apu(MeTHUeCKue IeHCTBUA C ACWCTBUTEIbHBIMHU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, [UIUTEILHOCTD IPOILIECCOB B OKPYXKAIOIIIEM MUPE.



[TpubnuxE€HHOE 3HAUYEHUE BEJIWYMHBI, TOYHOCTh MNpuOIMKeHUs. OKpyrieHue 4Yucedn.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYUCICHUMN.

5.4.2. YpaBHEHUS U HEPABEHCTBA.
JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOIAIINUXCA K JIMHEHHBIM.

KBagparnoe ypaBHeHue. PemeHne ypaBHEHUM, CBOISAIIMXCS K KBaIApaTHBIM. bUKBagpaTHOE
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUH TpeThed M 4YETBEPTOM CTEMEHEH pas3ioKeHUEM Ha
MHOHUTEIH.

Pemenue npoOHO-palioHanbHBIX YpaBHeHHH. PelieHre TeKCTOBBIX 3a/1a4 alreOpandyeckum
METOJIOM.

VYpaBHeHHE C JBYyMsl NEPEMEHHbBIMU U ero rpaguk. Pemienue cucrem ABYX JMHEHHBIX
YPaBHEHHUH C JByMs II€pEMEHHbIMHU. PenieHwe cucteM AByX YpaBHEHMM, OJHO M3 KOTOPBIX
JUHENHHOE, a Ipyroe - BTOpoi creneHu. I'paduyeckas nHTepnperanys CUCTEMbl YpaBHEHUH ¢ IByMs
IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne nMHENMHBIX HEPABEHCTB C OJHOM IEpEMEHHOM. PenieHue CHCTEM JIMHEHHBIX
HEpPaBeHCTB ¢ OJHOM mnepemeHHOW. KBanpatHele HepaBeHcTBa. ['paduueckas uHTEeprpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

5.4.3. ®ynkuuu.

KBampatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGoma, KoOpIWHATBI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

k o
I'paduk ¢pynkmun: y = kx, y = kx + b, y:;,y:XS, y=+/x,y=|X|, u ux cBoiicTaa.
5.4.4. YucnoBsle MOCIeI0BaTENLHOCTH M IPOTPECCHH.

[ToHATHE YHMCIOBOM MOCIENOBATENBHOCTU. 3a/laHUe MOCIEI0BATEIbHOCTH PEKYPPEHTHON
dopmynoit u popmysoit N-ro uieHa.

Apudmernueckas U reomerpuyeckas nporpeccu. @opmyInbl N-ro wieHa apuMeTHuecKoi
Y T€OMETPUYECKON MTPOrpECCUii, CYMMBI IIEPBBIX I YIECHOB.

N300parkeHne wiIEeHOB apU(PMETHUECKOM U TeOMETPUYECKOM IpOrpeccHil TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 AKCIOHEHLMAIbHBIN POCT. CII0KHBIE POLIEHTHI.

5.5. IlpenMeTHbIE pe3yabTaThl OCBOCHHSI MIPOTPaMMbl y4eOHOTO Kypca «Anredpay.



5.5.1. [IpeameTHBIC pe3yabTATHl OCBOSHHUS MPOTPAMMBI y4€OHOTO Kypca K KOHITY OOy4YeHHS B
7 Knacce.

5.5.1.1. Yucna ¥ BBIYUCIIEHUS.

BBIHOJ'IHHTB, couc€rad YCTHBIC M IIMCHBMCHHBIC HpI/IéMBI, apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C
pauroOHaJIbHBIMH YU CJIaMU.

HaxomuTh 3HA4YCHHWS YHCIOBBIX BBIPAKCHHUH, MPUMEHSATH pPa3HOOOpa3HBIC CIOCOOBI H
PUEMBI BRIYUCIICHUS 3HAYCHUH APOOHBIX BBIPAKEHUH, COACPKAIINX OOBIKHOBEHHBIC H JICCATHYHBIC
Ipoowu.

[lepexoauTh OT OMHOW (OPMBI 3alUCH YHCEN K IPYroil (mpeoOpa3oBBIBATH JECITUYHYIO
IpoOb B OOBIKHOBCHHYIO, OOBIKHOBCHHYIO B [ECSATUYHYK), B YAaCTHOCTU B OECKOHECYHYIO
JIECATUYHYIO IPO0OB).

CpaBHMBATH M YIIOPSIOYMBATh pallMOHAIbHBIE YUCIIA.
OxpyrisTh yucia.

BBINONMHATE NPUKUAKY W OLEHKY pPE3yJbTaTa BBIYMCIICHHWM, OLEHKY 3HAYCHUN YHMCIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUSA CO CTENEHSAMU C HATypaJIbHBIMU IIOKA3aTEIISIMH.

HpI/IMeHﬂTB IMPU3HAKH ACTIUMOCTH, PAa3JI0KCHUC HA MHOKHUTCIIN HATYpPaJIbHBIX YUCCII.

Pemrate NpakTUKO-OPUEHTHPOBAHHBIC 3aJayd, CBA3aHHBIE C OTHOLICHHEM BEIUYMH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIBTATHI PEUICHUS 3a4a4 C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

5.5.1.2. Anarebpanueckue BbIpaKEHHUS.

Hcnons3oBaTh aJIFe6p8.I/I‘IeCKYIO TCPMUHOJIOTUIO U CUMBOJIMKY, IMPUMCHATH e€ B mponecce
OCBOCHUA yqeGHoro Marepuaja.

Haxoautes 3HaueHUs 6yKBCHHBIX BBIpa)KCHI/Iﬁ ITpU 3aJaHHBIX 3HAYCHUAX IICPECMCHHBIX.

BoinonHATe npeoOpa3oBaHUsl IEJIOTO BBIPAKEHUS B MHOTOUJIEH MPHUBEACHUEM IMOAOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONMHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIIATh PA3J0KEHHE MHOTOYWIEHOB HAa MHOYHTEIW C IOMOIIBK) BBIHECEHHS 3a
CKOOKHM O0OIIEero MHOXXUTENS, TPYIIHUPOBKU CJlaraéMblX, MPUMEHEHHS (QOpMYJT COKpPAIIEHHOTO
YMHOKEHHS.

[IpumensTh mpeoOpa3zoBaHKsl MHOTOUYWICHOB IS PEIICHUs Pa3INYHbIX 3a/1a4 U3 MaTeMaTUKH,
CMEXHBIX MPEJAMETOB, U3 pealbHON MPAKTHKH.



Hcnonbs30BaTh CBOMCTBA CTEMEHEW C HATYPAIbHBIMU TIOKA3aTEJSIMU IS TTpeoOpa3oBaHMs
BBIPAKCHU.

5.5.1.3. YpaBHeHUs 1 HEPABEHCTBA.

Pemarp nuHelHble ypaBHEHHs] C OJHOM MEepEeMEHHOW, MPUMEHss IpaBHiia Mepexona OT
HCXOJIHOT'O YpaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTh, ABIIsSETCS JIU YUCIO KOPHEM YpaBHEHHUSI.

[IpumensTh rpaduueckre METO bl IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TogOupate npuMepsl map 4uces, SBISIOMMUXCS PEHICHUEM JTUHEHHOTO YpaBHEHUS C JIBYMS
[IEPEMEHHBIMU.

Ctpouth B KOOPJMHATHOW IUIOCKOCTH TpauK JIMHEHHOrO ypaBHEHUS C ABYMS
NEePEMEHHBIMH, TIOIB3YSCh TPAQUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cucremMbl ABYX IMHEHHBIX YpaBHEHUH C JIBYyMs IEPEMEHHBIMH, B TOM YHCIE
rpadu4ecKy.

CocraBnaTh M pemiarh JUHEHHOE YPAaBHEHHME WJIM CUCTEMY JIMHEMHBIX YpaBHEHHM IO
YCIIOBHMIO 3a/1a4¥, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IIOJYYEHHBIN
pe3yJbTar.

5.5.1.4. ®yHkIUM.

I/I306pa)KaTL Ha KOOpHHHaTHOﬁ HpﬂMOfI TOYKH, COOTBECTCTBYIOIINEC 3aJdHHBIM KOOPAUHATAM,
JIy4H, OTPE3KH, UHTCPBAJIbI, 3alIMCBIBATE YW CJIOBBIC ITPOMEIKYTKH HA anre6pa1/1quK0M SA3BIKE.

OTMmeyaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOMTH
rpaduku TuHeHHbIX QyHKIUNA. CTpouTh rpaguk QyHKIUHN Yy = [X|.

OnuceIBaTh ¢ IIOMOIIBIO q)YHKI_II/Iﬁ HU3BCCTHBIC 3aBUCUMOCTU MCKAY BCIIMUNHAMU: CKOPOCTD,
BpEM:, paCCTOAHUC, LICHA, KOJINYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIBHOCTDH, BPEMH, 00BEM pa6OTI>I.

Haxoauts 3HaueHue (I)yHKI_II/II/I 10 3HAUCHUIO €€ ApryMcCHTA.

[Tonnmate rpaduuecknii Crocod TPEACTAaBICHHUs W aHaIM3a WHPOpPMAIUM, U3BJIEKATH H
MHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

5.5.2. IlpenmeTHbIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl Y4€OHOTO Kypca K KOHILy O0ydeHHs B
8 xiacce.

5.5.2.1. Yucna u BIYUCIIEHU.

Hcnonb30BaTh HavajgbHblE NPEJICTABICHHUS O MHOXECTBE ACHCTBUTENBHBIX YHCEN JUIS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHHUI, H300paxaTb JEHCTBUTENbHBIE YMCIAa TOYKAaMH Ha
KOOPJUHATHOU MPSIMOIA.



ITpuMeHATh NOHATHE apU(PMETHUECKOTO KBAaAPATHOIO KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHH,
UCTIONB3Ysl TpU HEOOXOIMMOCTH KAIbKYJISTOP, BBIIOJHATH MpeoOpa3oBaHUsl BBIPAKEHHIA,
CoZiepKalIMX KBapaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

I/ICHOJIB?;OBaTb 3aIIMCHU 6OJIBHII/IX U MaJIBIX YHUCCII C ITOMOIINBKO OCCATHYHBIX I[pOGGfI )41
crenener uncna 10.

5.5.2.2. AnreOpanyeckue BhIpaXKEHUSI.

HpI/IMeHHTB IHOHATHEC CTCIICHHM C LOCJIbIM I10Ka3aTcjiI€M, BbIIIOJIHATH HpeO6p330BaHI/I5[
BBIpa)KeHHﬁ, coacpKamunx CTCIICHU C LECJIbIM IIOKa3aTCICM.

BeInonHATE TOXKASCTBEHHBIE Hp606p330BaHI/IH palOHaJIbHBIX BLIpa)KeHI/Iﬁ Ha OCHOBC
IIpaBUI I[Cf[CTBPIfI Haad MHOT'O4YJICHAMH U aJIF€6paI/I‘ICCKI/IMI/I ,Z[pO6$[MI/I.

PacknanpiBaTh KBa,Z[paTHBIﬁ TpéX‘IJ’IeH Ha MHOXXHUTCIIHN.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUN JUIsSl pEIICHUs Pa3INMYHbIX 3a/lad U3 MaTeMaTHUKH,
CMEXHBIX [IPEAMETOB, U3 PEAILHON IIPAKTUKH.

5.5.2.3. YpaBHEHUs U HEPABEHCTBA.

Pemrate nMHENHBIE, KBaJApPAaTHBIE YPAaBHEHUS WU PALMOHAIbHBIE YPaBHEHMWsI, CBOJSIIMECS K
HUM, CUCTEMBI JIByX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

IIpoBOANTH NPOCTEHIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHUCIE C
IPUMEHEHUEM IpapUuecKuX MpeCTaBlIeHU (yCTaHABIMBATh, UMEET JIU YpaBHEHHE WM CUCTEMa
YpaBHEHUH pellIeHus!, €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

Ilepexoauth OT croBecHOW (OPMYIMPOBKH 3agaun K e€ anreOpandeckod Mojaenu ¢
MOMOIIbIO COCTABJICHUS YPaBHEHUS WJIM CUCTEMbl YPaBHEHUHN, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4YE€HHBII pe3ynbTar.

[IpumenATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHMS, OLEHKHU, PELIaTh JIMHEWHBIE
HEPAaBEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI, JaBaTh rpaMuecKyr0 UIUTFOCTPALlMI0 MHOKECTBA
pELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

5.5.2.4. ®yHKUMH.

IlonnMaTh ¥ HCIIOJIB30BATH (I)yHKI_II/IOHaJ'IBHBIC IOHATHA U A3BIK (TepMI/IHBI, CUMBOJIMYCCKHUEC
0603HaquI/I${), OIPCACIIATh 3HAUCHUC (I)YHKI_II/II/I IO 3HAYCHUIO aprymeHTa, OIpCACIIATH CBOICTBa

byaKImH Mo e€ rpaduky.
Crtpouts rpaduku 3MeMeHTapHbIX QYHKIUN BUaa: Y = % Y= x? Y= x3 VY = Vx| y= x|,

OTIMCBIBATh CBOMCTBA YHCJIOBON (DYHKIMH 10 €€ TpaduKy.

5.5.3. [IpeameTHBIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY O0Oy4eHHUsI B
9 kmacce.



5.5.3.1. Yucna ¥ BBIYHUCIIEHUS.
CpaBHHBATh U YIOPSAA0YNBATH PAIMOHATBHBIC U UPPAIMOHAIILHBIC YHCIIA.

BrmonssaTe apI/I(l)MeTI/ILIeCKI/IC I[efICTBPIH C palrOHAJIBHBIMH 4YHUCJIaMH, COY€Tasd YCTHBIC U
IINUCBbMCHHBIC HpI/IéMI)I, BBIIIOJIHATD BBIYUCIICHUS C UPPpALlUOHAJIbHBIMHA YU CIIAMH.

HaXOI[I/ITB 3HAYCHHUS CTEICHEH C OCJIBIMHU IIOKa3aTCiIsIMU H KOpHGfI, BBIYUCIIATh 3HAYCHUA
YHUCJIOBBIX BBIpa)KeHHfI.

OKpyryisTh JE€HCTBUTENBHBIE YUCIIA, BBINOIHATH IPUKUJIKY PE3Y/IbTaTa BEIUUCICHUM, OLICHKY
YHCJIOBBIX BBIPAKCHUM.

5.5.3.2. YpaBHEHUS U HEPABEHCTBA.

Pemrate iMHEVHBIE U KBaJpAaTHBIE YPABHEHUS, YPABHEHUS, CBOJSAIINAECS K HUM, IIPOCTEUILINE
IpOoOHO-paMOHAIIFHBIE YPaBHEHUSI.

Pemarns cuctemsbl ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IABYMs INEPEMCHHBIMU U CHUCTEMBI JIBYX
ypaBHCHHﬁ, B KOTOPLIX OJHO YPAaBHCHUC HEC ABJIACTCA JIMHCIHHBIM.

Pemiate TekCTOBBIE 331a4M aIredpanuecKuM CriocoOOM C MOMOIIBIO COCTABICHUS YPAaBHEHUS
WJIM CUCTEMBI IBYX YPaBHEHHM C IBYMS IIEPEMEHHBIMU.

IIpoBoauTh mpocTeiiMe UCCIENOBaHNs YPaBHEHUH M CHCTEM YpaBHEHHI, B TOM YHCIE C
IpUMEHEHHEM TrpaUuyecKuxX MpeACTaBICHUN (yCTaHaBIMBATh, UMEET JIU ypaBHEHHE WU CHUCTEMA
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemiate uHEHHEIE HCEPAaBCHCTBA, KBAaApPATHBIC HCEPABCHCTBA, I/I306pa)KaTB peuieHuce
HCPAaBCHCTB Ha 1 (P (0):10) HpHMOﬁ, 3aIMUCbIBATh PCIICHUEC C TIOMOIIBIO CUMBOJIOB.

Pemrate cucTeMbl TUHEHMHBIX HEPAaBCHCTB, CUCTEMbI HCPABCHCTB, BKIOYAOIINC KBAAPATHOC
HCPAaBCHCTBO, I/I306pa)KaTB pemieHue CUCTEMbl HEPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3allMCbIBATh
pCeIICHUC C MTOMOIIIBKO CUMBOJIOB.

Vcnonp30BaTh HEpAaBEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4.
5.5.3.3. ®yHKUMH.

Pacnio3znaBate QpyHKIMK M3y4eHHBIX BUIOB. IloKa3pIBaTh CXeMaTHUYECKH PACIIOIIOKEHHE Ha
o o k 2
KOOPJIMHATHOM MI0CKOCTH rpadukoB GyHKImi Buaa: Y = kx, y =kx + b,y = Shysaxtt bx +c,y
=x3, y =+/x , y = |X| B 3aBHCHMOCTH OT 3HaUeHHiT K0>)(HUIMEHTA, OMUCHIBATH CBOICTBA ()yHKIIHIA.

Ctpouts m m300paxkaTh CXeMaTHYeCKH Tpa(uKy KBAaAPAaTUYHBIX (YHKIHH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA 1O UX TpaduKaMm.

Pacrnio3naBath KBajipaTHYHYIO QYHKIHUIO TIO0 (OopMyJIe, TPUBOIUTH MIPUMEPHI KBAJIPATHIHBIX
GYHKIMA U3 peaTbHOM )XU3HU, (PU3UKU, TECOMETPHUH.



5.5.3.4. YucnoBele MOCIEA0BATEILHOCTH U MPOTPECCHUHU.

PacrioznaBate apudMeTndyeckyr0 U Te€OMETPUYECKYIO MPOTPECCHM MPH Pa3HBIX crocobax
3aJaHusl.

BbINONMHATE BBIYMCICHHUS C MCHOJIb30BaHUEM (OPMYyNI N-TO WieHa apuPMeTHYecKoil u
FEOMETPUUECKOM MPOTrPeCcCHii, CyMMBI IEPBBIX IT YWICHOB.

I/I306pa)KaTb YJICHBI ITOCJICA0BATCIIPHOCTH TOUYKaAMH Ha KOOpI[PIH&THOﬁ IIJIOCKOCTH.

Pemiate 3amauu, cBA3aHHBIE C YUCIOBBIMU IMOCJIEAOBATEILHOCTSAMU, B TOM YHCIIC 3a/1a4d U3
peasibHOI JKHU3HHU (C UCIOIb30BAaHUEM KAJIbKYIISTOPA, HU(POBBIX TEXHOJIOTHUH).

6. Pabouas mporpamma yueOHoTOo Kypca «['eomerpusi» B 7-9 kiaccax (J1anee COOTBETCTBEHHO
- mporpamMma y4ebHoro kypca «I'eomerpusi», yaeOHbII Kypc).

6.1. [losscanTenpHad 3aucKa.

6.1.1. 'eomeTpuss Kak OJMH U3 OCHOBHBIX pa3/eNOB IIKOJIbHON MaTeMaTHKH, UMEIOIINI
CBOCH IIENbI0 O0ECIEYUTh H3yYCHHE CBOMCTB M pa3MepoB (GUTYp, MX OTHOIICHWH M B3aUMHOE
pacroyio)keHue, OMUpPAeTCs Ha JIOTMYECKYIO, JOKa3aTelbHYI0 JHHHUI0. L[eHHOCTh u3ydeHHs
TeOMETPUH Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHWs 3aKIFOYAETCS B TOM, YTO OOYYarOIIUiiCs
YYUTCSL TPOBOJUTH JIOKA3aTeNbHBIE PACCYXACHHUS, CTPOUTH JIOTHUECKHE YMO3AKIIOUCHHS,
JIOKa3bIBaTh WCTHUHHBIE YTBEPXKICHHUS U CTPOUTh KOHTPHPUMEPHI K JIOXKHBIM, HPOBOJHUTH
paccyXIeHHs «OT NMPOTUBHOTO», OTJIMYATh CBOWCTBA OT NMPHU3HAKOB, (OPMYJIHPOBAaTH OOpaTHbHIE
YTBEPXKICHHUSL.

6.1.2. Llenpto M3ydyeHHUs] T€OMETPUM SIBISETCA HCIIOJNb30BaHHE €€ KaK MHCTPYMEHTa MpHU
pPELIEHNH KaK MAaTeMAaTHYECKUX, TaK U MPAKTUYECKUX 3a]a4, BCTPEUAIOIINXCS B PEalbHOM KU3HU.
OOyyaromuiicss JOMKEH HAYyYUTHCS OMpPENesiTh F€OMETPHUUECKYI (UTYpPY, OMUCHIBATh CIOBAMH
4epT&X WIM PUCYHOK, HANTH TUIOMIA[b 3€MENBHOTO YYacTKa, PAacCUMTAaTh HEOOXOAMMYIO IITHHY
ONTOBOJIOKOHHOTO Kabessi uin TpedyeMble pa3Mepsl rapaxa ais apromoouns. [lpu pemenun 3anau
MPaKTUYECKOTO XapakTepa OOYyJaroUUHCA YYUTCS CTPOUTh MATEMATHYECKHE MOJEIH PeaTbHBIX
KU3HCHHBIX CUTYaIlUH, TPOBOJIUTH BHIYUCIICHUS M OLICHUBATH TIOJYYCHHBIN PE3YIIbTAT.

Baxxno nogué€pkuBarh CBSI3U T€OMETPUU C IPYTMMH Y4eOHBIMH IIpeIMeTaMi, MOTHBUPOBATh
UCIIOJIb30BATh OINpEAENIEHUs] T€OMETPUUYECKUX (PUTyp U TOHATUH, AEMOHCTPUPOBATH MPUMEHEHHE
MOJIyYEHHBIX YMEHUI B PU3UKE U TEXHUKE. DTH CBSA3HM Hambosee sipko BUAHBI B TeMax «BeKkTopbi»,
«Tpuronomerpuyeckue cooTHOMEHUs», «Metoa koopauHaT» U «Teopema [Tudaropay.

6.1.3. VYuebnsiii kypc «l'eomeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIC pPa3Jeibl
conepkanusi: «I'eomerpuueckue GUrypsl U UX CBOWCTBay, «/3MepeHre reoMeTpuuecKUX BETHUNHY,
«/lexapToBBl ~ KOOpPAMHATHI ~ Ha  IUIOCKOCTH»,  «BekTopel»,  «JIBW)KEHHS  IJIOCKOCTHY,
«[IpeobpazoBanus mogo0us».



6.1.4. OOmee 4YUCIO YaCcOB, PEKOMEHJOBAaHHBIX [JIsi HW3Yy4YeHUs Y4YeOHOro Kypca
«["eomerpus», - 204 gaca: B 7 kiacce - 68 yacos (2 4aca B Hezielnto0), B 8 kiacce - 68 yacoB (2 yaca B
HeJeno), B 9 kitacce - 68 yacoB (2 yaca B HEJIEIIO).

6.2. Coneprxanue oOyueHus B 7 KJlacce.

HavanbHele nonsTuss reomerpun. Touka, mpsimasi, OTpe30K, Jyd. Yroj. Buasl yrios.
BeprukanbHbie U cMexHbIE yribl. buccekTpuca yria. JlIomanas, MHOroyroiasHuk. [lapamiensHoCTh
Y NEePHEHAUKYJISAPHOCTD PSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOKMCTBA OCEBOM cCUMMETpHH. [Ipumepsl cuMMeTprun B
OKpPY’KaroIlleM MHUpe.

OCHOBHEBIE IMMOCTPOCHUS C IMOMOIIBIO HUPKYJIA U JIMHEUKH. TpeerJIBHI/IK. BBICOTa, MCIUaHa,
6I/ICC6KTpI/IC8., UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyroibHUKH. HepaBeHCTBO TPEeyroabHHUKA.

CoiicTBA ¥ TpU3HAKK PABHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa M NpU3HAKKM MapajUleNbHbIX HpsiMbIX. CyMMa yIioB TpeyrojibHUKa. BHemiHue
YTJIbI TPEYTOJIbHUKA.

[IpsimoyronbHblil  TpeyroapHUK. CBOMCTBO MeIuaHbl MPSAMOYTOJBHOTO TPEYTrOJbHUKA,
NPOBEAEHHOW K  rumoTteHys3e. [Ipu3Hakum  paBeHCTBA  NPSMOYTOJBHBIX  TPEYIOJBHHUKOB.
[TpstMoyToNbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIUHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblIe cTOpoHe TpeyrojabHUKa. [lepreHauKysp U HakJIOHHas!.

['eomerpuueckoe Mecto Touek. buccekTpuca yriia u cepeTuHHBIN MEPICHIUKYISAP K OTPE3KY
KaK TEOMETPUYECKHE MECTa TOUEK.

OKpyXHOCTB W KpYI, XOpJa H JuaMeTp, HMX CBOMCTBAa. B3amMmHOE pacnosoxeHue
OKPYKHOCTH M npssMoi. KacarenpHas U cekymas K OKpy»KHOCTH. OKpy>KHOCTb, BIINCAHHAS B yTOJ.
Bnrcannas u onvicaHHasi OKPYXHOCTH TPEYTOJIbHUKA.

6.3. Coneprxanue o0y4deHus B 8 Kiacce.

UYereipéxyronbHuku. Ilapamnenorpamm, €ro npu3Haku M CBOWCTBA. YacTHbIE ciaydau
napajuieorpaMmMoB  (NIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX TpPHU3HAKH W CBOWCTBA. Tpamerus,
paBHOOOKAs Tpamenus, e€ CBOMCTBa U mpu3Haku. [IpsMoyronpHas Tpamemnws.

Meron ynBoenus Mmenuassl. LlenTpanbHas cummerpus. Teopema daneca u teopeMa o
IIPONOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYrobHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHuKa.



[TogobOue TpeyroabHukoB, Kodhduiuent momodus. Ilpu3Haku mogoOHs TPeyroJbHUKOB.
[TpumeHeHne NOA00HS IIPU PELICHUN PAKTUYECKUX 3a/1a4.

CpoiicTBa miomaaed reoMeTpudeckux ¢uryp. @opMmynbl Ui TUIOMAAA TPEYroJIbHHKA,
napajuiesorpaMma, pom0Oa u tpanenuu. OTHOIIEHHUE MIIOMAACH MOA00HBIX puryp.

Brruncnenue miuomazaei TpeyrojibHIKOB M MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.
Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu perieHny NpaKTUIECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOrO YyIJIa NpPSMOYIOJbHOIO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue GpyHkuun yrios B 30°, 45° u 60°.

Brnucannple M LEHTpaJbHBIE YIUIBI, YrOJI MEXJIY KAacaTeJIbHOW M XOPAOH. YIUIBI MEXIy
XOpJlaMH M CEKyIIMMH. BrMcaHHbIE U ONMCAaHHBIE YETBIPEXYTONIBHUKHA. B3auMHOE pacnoioKeHue
IBYyX oKpyxHocTel. Kacanue okpyxHocteil. O01iue kacaTeabHble K IBYM OKPYKHOCTSIM.

6.4. Coneprxanue o0yueHus B 9 kiacce.

Cunyc, xocunyc, TaureHc yriaos ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB ¥ TeopemMa CHHYCOB. PemeHue
MPAKTUYCCKUX 3aaa4 C UCITOJIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.

[IpeobpazoBanue nomobus. [lomodre coOTBETCTBEHHBIX IEMEHTOB.

TeopeMa O MMPOU3BCACHUHN OTPEC3KOB XOpA, TCOPEMbI O NPOU3BCACHNU OTPE3KOB CCKYIIUX,
TeOpEMa O KBAApaATe KacaTelIbHOM.

BeKTOp, JJIMHA (MO,ZLYJ'IB) BCKTOpPA, COHAIIPABJIICHHBIC BCKTOPbI, MPOTUBOIIOJIOKHO
HAITPpaBJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTL BCEKTOPOB, PABCHCTBO BCKTOPOB, OICpaAllUUd HaAA
BCKTOpaMHU. Paznoxenue BCKTOpa IO ABYM HCKOJUJIMHCAPHBIM BCKTOpAM. KOOp)II/IHaTBI BCKTOpaA.
CKaJ'ISIpHOC MPOU3BCACHUC BEKTOPOB, IPUMCHCHHUC JIA HAXOXKIACHUS JJIMH U YIJIOB.

I[CKapTOBLI KOOpAWHATHI HA IMJIOCKOCTHU. YPaBHCHI/I}I HpHMOﬁ " OKPYXHOCTHU B KOOpAHWHATAX,
MEepeCCUYCHUC OprmHOCTCﬁ U IPAMBIX. Meton KOOpAWHAT U €ro NpuMCHCHUC.

[IpaBusbHBIE MHOTOYTONBHUKHU. JlTMHA OKpyKHOCTH. I'pajycHas M pajuaHHas Mepa yria,
BBIUNCJIEHHME JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

JIBIDKEHMSI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (pUryp (s1eMeHTapHbIe MPEICTaBICHUS).
[TapaienpHslil nepenoc. 1loBopor.

6.5. IIpenMeTHBIE PEe3yJIBTaThl OCBOCHHS IIPOTPaMMbl yaeOHOTO Kypca «I'eomeTpusi».

6.5.1. IIpeqmeTHBIC pe3yJbTaThl OCBOCHHSI MPOTPaMMbl Y4eOHOTO Kypca K KOHITy 00y4YeHUs B
7 knacce.



Pacnio3HaBaTh M3yuyeHHblE TreoMeTpuUdeckHe (QUIYpbl, ONpPEAeNsATbh MX B3aUMHOE
pacroyio’keHue, n300pakaTb reoOMeTpUYecKre (pUrypbl, BHIIOIHATH YEPTEKU MO YCIOBHIO 33a4H.
W3MmepsaTh NUHEHHBIE U YIJIOBBIE BEIMYMHBL. PemiaTe 3ajauu Ha BBIYMCIEHUE UIMH OTPE3KOB U
BEJIMYUH YIJIOB.

[TpoBoUTH TPYOYIO OLICHKY JTMHEWHBIX U YIJIOBBIX BEIMYUH MPEAMETOB B PEaIbHOM KHU3HHU,
pa3sMepoB MPHUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl ITUX OOBEKTOB IO MOPSAAKY BETUYHHEI.

CTpouth 4epTeKU K FTEOMETPUUECKUM 3a]1a4aM.

ITons30BaThCA IMPU3HAKaMH PaBC€HCTBA TPCYT'OJIbHUKOB, UCIIOJIb30BaTh IIPU3HAKHU U CBOICTBa
paBHO6e,I[peHHHX TPEYIrOJIbHUKOB IIPpU PpCHICHUUN 3a/1aY.

HpOBO,I[I/ITB JIOTUYCCKUEC PACCYKACHUSA C UCIIOJIB30BAHUEM I'COMETPUUCCKUX TCOPEM.

ITonp3oBaThes MpU3HAKaMH pPAaBCHCTBA IMPAMOYTOJIBHBIX TPEYrOJIbHHUKOB, CBOMCTBOM
MCIUAHBI, HpOBeHéHHOﬁ K THIOTCHY3C IMPAMOYT'OJIBHOT'O TPECYroJIbHUKA, B PCHICHHUU
TCOMCTPUYCCKUX 3aaa4.

OnpenensTh NapajuIeNbHOCTh HPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pazyeT ¢ HHUMH
cekymas. Onpenensats NMapauieNbHOCTh MPSMBIX C MOMOILBI) PABEHCTBA PACCTOSHHMM OT TOYEK
OJIHOM MPSAIMOM 10 TOYEK JAPYroi mpsiMOil.

Pemrate 3agaun Ha KaeT4aTOM 6YMaFC.

HpOBO]lI/ITB BBIYMCJICHUA HW HaXOJWTh 4YHUCIIOBBIE H 6YKBGHHBI€ 3HA4YCHHA YIJIOB B
TCOMETPHUICCKUX 3aadax C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPCYTrOJIbHHKOB U MHOI'OYI'OJIBHUKOB,
CBOICTB YTJIOB, O6pa3OBaHHBIX IpU MNCPECCUCHUHU [ABYX MAPAJUICIBHBIX IMPAMBIX ceKyLueﬁ. Pematsn
MPAKTUYCCKUC 3a/1a91 Ha HAXOKACHUEC YIJIOB.

Bnaners nonstuem TeOMETPHUICCKOI'0 MECTAa TOUCK. YMeTh OIIPCACIIATH 61/ICCCKTpI/Icy yria u
CepeI[I/IHHHﬁ NEPNECHAUKYJIAP K OTPE3KY KaK TCOMETPUUCCKHUEC MECTA TOYCK.

@opMynHMpOBaTh OIPENEICHUS OKPY)KHOCTM M Kpyra, XOpJbl W JIHaMeTpa OKPYKHOCTH,
II0JI30BATbCS UX CBOMCTBAMHU. Y METh IIPUMEHATH DT CBOWCTBA IIPU PEIICHUH 3a1a4.

Brnaners MOHATHEM OMMCAaHHOW OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH, YMETh HAXOJIHUTh €€
neHtp. I[lonp3oBaTees GakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA TMEPECEKAIOTCS B
OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC INEPIECHAUKYJSIPbl K CTOPOHAM TPEyroJIbHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Brmagete moHsATHEM ~ KacaTeNbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCid TEOPEMOU O
NEPIEHAUKYJIAPHOCTH KAacaTeIbHON U paJnyca, IPOBEAEHHOIO K TOYKE KaCAHMUS.

[Tonb30BaTbcs  MPOCTEHMIIMMU ~ T€OMETPUYECKUMH  HEpPaBEHCTBaMH, [OHUMATh  HUX
MPAKTUYECKHUI CMBICIT.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHIE MIOCTPOCHUS C TOMOIIBIO UPKYJIIS U JINHEHKH.



6.5.2. [IpenmeTHBIC pe3ybTaThl OCBOCHHSI MPOrPaMMbI y4eOHOTO Kypca K KOHITY OOy4YeHHS B
8 kJacce.

Pacno3HaBath OCHOBHEIC BUbI quBIpéXYFOHBHI/IKOB, HUX OSJIEMCHTBI, IIOJIB30BATBCA HX
CBOMCTBaMH IIpu pCUHICHUH I'COMETPUUICCKUX 3aad.

[IpuMeHsTH CBOMCTBA TOUKH MEPECEUCHHs] MEAMAaH TPEYroJbHUKA (LIEHTPA Macc) B peLICHUH
3ajad.

Brnagerps moHsiTHEM cpelHEl JIMHUU TPEyrojibHUKa M Tpamleluy, MPUMEHSTh UX CBOMCTBa
IpU pelleHuu reoMeTpuueckux 3anad. llomp3oBathcss Teopemort daneca u  TeopemMol o0
MPOMOPLUUOHATIBHBIX OTPE3KAX, MPUMEHATh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

HpI/IMeHHTB IIPpU3HAKH HO,I[O6I/I$I TPECYTrOJIbHUKOB B PCIICHHUU I'COMCTPHUYICCKUX 3a/1a4.

ITonp3oBaThes TCOpeMOﬁ HI/I(bal"Opa A PCHICHUA IT'COMCTPHUUYCCKUX W ITPAKTHYCCKHX 3a1a4.
CTpOI/ITB MAaTEeMAaTUYCCKYIO MOJCJIb B MPAKTUUYCCKHUX 3aJavdax, CaAMOCTOATCIIBHO ITPOBOAUTDH qepTéxc
" HaXOJUTHb COOTBECTCTBYIOIIHC JJIMHBI.

Bnagers nonsaTusMu CHHYCa, KOCHMHYCAa MW TaHI'CHCAa OCTpOTro Yyriia MNpsAMOYI'OJIbHOTO
TPEYroJIbHUKA. ITonb30BaThCs ASTUMU MOHATUSIMU JIJIS PCUICHUA MPAKTUYICCKUX 3aaa4.

BoruncnsaTe (pa3nuyHbIMU CIOCO0AMH) TUIOMIA/(b TPEYTOJIbHUKA U TUIOIIA 1M MHOTOYTOJIbHBIX
¢uryp (monb3ysich, Ijae HEOOXOAUMO, KalbKylIsITopoMm). IIpuMeHSTH MOJydYeHHblE YMEHHUS B
IIPAKTUYECKHX 3a7a4ax.

Bnagerp NOHATHSMM BIHCAaHHOTO W IIEHTPAJIbHOIO YIJIA, HCIIOJIB30BaThb TEOPEMBI O
BIIMCAHHBIX YIJax, yIJIax MeXIy XopJaMH (CeKyIIMMH) U yIiie MEeXAY KacaTelbHOM U XOpaoi npu
pELIEHNN TEOMETPUYECKUX 3a/1ay.

Bnagers NMOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHMKA, NPUMEHSATH CBONCTBA OIHMCAHHOTO
YETHIPEXYTOJbHUKA TP PEILICHUN 3a]ad.

HpI/IMeHHTB MOJYYCHHBIC 3HAHUA HaA MPAKTHKE - CTPOUTH MATEMATHYCCKUC MOACIU JIA
3aaad pCaJIBHOﬁ JKU3HU U TPOBOAUTH COOTBECTCTBYIOIIHMEC BBIUYUCIICHUA C IPUMCHCHUCM HOI[06I/I$I u
TPUTOHOMCTPHUU (HOJIB3y}ICB, rac HCOGXO,Z[I/IMO, KaJ'ILKy.HSITOpOM).

6.5.3. IlpenmeTHbIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl yUeOHOTO Kypca K KOHILY 00y4eHHUs B
9 xnacce.

3HaTh TPUTOHOMETpUYECKUE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTh C UX TOMOIIbIO Pa3IHNyYHbIe
AIIEMEHTHl MPSMOYTOJBHOTO TPEYroJIbHUKA («pelIeHue MPSIMOYTOJIBHBIX TPEYTrOJbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANBKYJIATOPA) JUIMHBI U YTIIbI JJ1s1 HETAaOJUYHBIX 3HAYEHUH.

[Tonb3oBatbes GopMynaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKHUM TOXKIECTBOM
JUTSL HAXOKICHHSI COOTHOIIEHUH MEXTy TPUTOHOMETPHUUYECKUMH BETUYMHAMHU.



Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXKIEHHUS Pa3IMYHBIX DJIEMEHTOB
TPEYTroJbHHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Brnaners noHATHsAMHM npeoOpa3zoBaHMs MOAO0OMS, COOTBETCTBEHHBIX 3JEMEHTOB IMOAOOHBIX
¢uryp. Ilonb3oBaThCcsi CBOMCTBAMU IMOJOOWST MPOU3BOJIBHBIX (HUTYp, YMETh BBIYUCIATH JUIMHBI U
HAXOJUTh yIIbl y NOA00HBIX ¢uryp. [IpuMeHsTs cBoiicTBa 1Momo0Ms B NMPAKTUYECKHX 3aadax.
YMeTb NpUBOAUTH MPUMEPHI OTOOHBIX (PUTYP B OKPY’KAIOLIEM MHUDE.

[Tonbs30BaTbest TeopeMaMu O TPOU3BEIACHUU OTPE3KOB XOPA, O MPOU3BEACHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

ITonp3oBaThes BCKTOpaMH, IIOHHMATb HX FGOMeTpI/I‘IeCKI/Iﬁ u (1)I/I3I/I‘ICCKI/II71 CMBICII,
INPpUMCHATh HUX B PCIICHHUHU TI'COMCTPHYCCKUX U (1)I/I3I/I‘ICCKI/IX 3ajga4. HpI/IMeHSITI) CKaJIApHOC
MMPOU3BCACHUC BECKTOPOB AJId HAXOXKACHHUA NJIMH WU YIJIOB.

ITonp3oBaThes MCTOJAOM KOOpAMWMHAT Ha IINIOCKOCTH, IIPUMCHATHL €ro B PCIICHUU
TCOMETPHUICCKUX U NPAKTHUYCCKUX 3a1a4.

Bnanerp NMOHATUAMHM INPAaBUIBHOIO MHOIOYI'OJIBHUKA, JJIMHBI OKPYXXHOCTH, UIMHBI JAYTH
OKPYKHOCTH U paJluaHHON MEPHI yIiia, yMETh BBIUUCIIATH IIOMIAAb Kpyra U ero yacreil. [I[puMeHsaTh
MOJYyYCHHbIE YMEHUS B IPAKTHYECKUX 3a7a4ax.

HaxonuTe ocu (MM LEHTPBI) CUMMETPUHM (UTYp, NPUMEHATh JBHKEHHS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[IpuMeHsTh NONYYEHHBIE 3HAHUS HAa IPAKTUKE - CTPOUTH MAaTEMaTHYECKHE MOJEIH UL
3aJa4 peajbHOI KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIEHUS ¢ MPUMEHEHHEM MOJ00MS U
TPUTOHOMETPUUECKUX QYHKIMH (ITOJIb3YACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).

7. Pabouas nporpamma y4eOHOTro Kypca «BeposiTHOCTh U cTaTUCTHKa» B 7-9 kiaccax (Janee
COOTBETCTBEHHO - IporpaMma yuyeOHoro Kypca «BeposTHOCTb M CcTaTUCTUKAY, y4eOHBINH KypC).

7.1. IlosicHUTENNbHAS 3aIIKCKA.

7.1.1. B coBpeMEHHOM IM(PPOBOM MHUPE BEPOATHOCTh W CTATUCTHKA MPUOOPETAIOT BCE
OOJBIIYI0 3HAYUMOCTh, KaK C TOYKH 3pEHHs] MPAKTUYECKUX MPHIOXKEHWH, TaKk U HUX POIHU B
0o0pa3oBaHNM, HEOOXOAMMOM KaXJOMY 4YeloBeKy. Bo3pacraer uncio mpodeccuid, npu OBIaJeHUN
KOTOPBIMH TpeOyeTcst Xxopolias 6a30Basi MOJArOTOBKA B 00JACTU BEPOSTHOCTH M CTATHCTUKH, TaKas
MOJIFOTOBKA BayKHA JIJISl MPOIOJKEHUST 00pa30BaHMsI U JUIsl YCIIEITHOW MpodeccroHaIbHON Kapbephl.

Ka/1p1ii 4enoBeKk MOCTOSHHO MPUHUMAET PEIICHUsT Ha OCHOBE UMCIOIIUXCS Y HErO JTaHHBIX.
A s 000CHOBAaHHOTO TPUHATHS PEIICHUS B YCIOBUSAX HENOCTaTKa WM M30bITKa MH(OpMAIuu
HEOOXOMMO B TOM YHCJIE XOpOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE M CTaTUCTHUYECKOE
MBIIICHHE.

NMeHnHO TOSTOMY OCTpO BCTalla HEOOXOAUMOCTH CQOPMHUPOBATH Yy OOYYAIOIIUXCS
(GYHKIMOHATIBHYIO TPAMOTHOCTb, BKITIOYAOIIYIO B Ce0s1 B KAUYECTBE HEOTHEMJIEMOM COCTaBIISIFOIICH



YMEHUE BOCHPUHUMATh M KPUTUYECKH AaHAJIM3UPOBATh HWH(POPMALMIO, IPEACTaBICHHYIO B
pa3nu4HBIX (popMax, MOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX pealbHBIX IPOLECCOB U
3aBUCUMOCTEH, IIPOU3BOJAUTH IIPOCTEHIIINE BEPOATHOCTHBIE PACYETHI.

3HAaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPHHLIUIIAME cOOpa, aHAJIM3a U MPEICTaBICHUS
JAHHBIX W3 Pa3IUuYHBIX cdep XKU3HU OOIIeCTBa W TOCYAAapCTBa MPUOOLIAeT OO0ydaromuxcs K
OOIIeCTBEHHBIM MHTEepecaM. M3ydueHne OCHOB KOMOMHATOPHKH Pa3BUBACT HABBIKM OpraHU3alud
nepebopa U Mojacuyéra 4yuciia BapUaHTOB, B TOM YHUCJIE B IPUKIATHBIX 3a/JayaX. 3HAKOMCTBO C
OCHOBaMU Teopuu rpadoB co3gaét MareMaTuueckuii GpyHaameHT ainst GopMUpoBaHUS KOMIETSHIINN
B oOnactu MHPOpPMATUKU M HUQPPOBBIX TeXHONOTUHA. [Ipy M3ydeHHHM CTaTUCTUKU U BEPOSTHOCTU
o0oramaroTcsi NpeACTaBICHUS OOYYaroIIMXCS O COBPEMEHHOM KapTMHE MHpa U METOoJaxX ero
uccienoBanusi, GopMHUpPyeTCs MOHUMAHUE POJIM CTATUCTHKU KaK MCTOYHHKA COIMAIBHO 3HAYMMOU
MH(GOPMAIIMU U 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIICHUSI.

7.1.2. B COOTBETCTBUM C JaHHBIMH LEJIIMH B CTPYKType NpPOrpaMMbl Y4eOHOIo Kypca
«BepoATHOCTP M CTaTHCTUKa» OCHOBHOIO 0OIIero o0pa3oBaHUs BBIICIIEHBI CIEAYIOIINE
coJiepKaTebHO-MeToAuueckre JUHUM: «lIpeacTaBieHne NaHHBIX M ONMCATEIbHAasl CTaTUCTHKA,
«BepoarHocThy, «DneMeHTb KOMOMHATOPHKINY, «BBezeHne B Teopuio rpadosy.

Copepxanne nuHuM «lIpencraBieHne MaHHBIX W ONUCATENIbHAS CTAaTUCTHKA» CILY)KHUT
OCHOBOH U1s1 (DOPMHUPOBAHHS HABBIKOB pabOTHl ¢ MH(POpPMANWEH: OT YTCHUS W WHTEPIpETaluu
uH(popMalnu, NPEJCTaBIEHHON B Ta0IMIIax, Ha qUarpaMmax u rpagukax, 10 cOopa, IpeacTaBiIeHus
Y aHAJIN3a JAHHBIX C MCIOJIb30BAHUEM CTAaTUCTUYECKUX XapPaKTEPUCTUK CPEIHHUX U PACCEHUBAHMS.
Paboras ¢ nanHbIMU, OOyJaromuecs: y4arcs CUYMTHIBaTh U MHTEPIPETUPOBATH JaHHBIC, BIIBUTaTh,
apryMEHTHpPOBaTh M KPUTUKOBATh MPOCTEUIIME TUIOTE3bl, pa3MBIIUIATh HaJX (aKTopamH,
BBI3BIBAIOIIMMHM W3MEHUYUBOCTb, M OLICHMBAThb UX BIMSHUE HAa pPacCMaTpPUBAEMBIE BEIUYHMHBI U
IIPOLIECCBI.

I/IHTYI/ITI/IBHOG IpeaACTaBJICHUC 0 CHy‘IﬂﬁHOfI N3MCHYHNBOCTH, HCCICIOBAHUC
3aKOHOMepHOCTeI>'I U TEHACHIIMM CTaHOBUTCS MOTI/IBHPYIOHIGI}'I OCHOBOM JIJIs HU3YUCHUA TCOpHUU
BCpOHTHOCTCfI. bonpmioe 3HadueHHE HMEIOT MPAKTUYCCKUC 3alaHUA, B YaCTHOCTU OIIbITBI C
KIIaCCUYCCKUMU BCPOATHOCTHBIMU MOJCIISAMH.

[loHATHE BEpOSITHOCTH BBOJAMTCS Kak Mepa MpaBAonogoOus ciy4aifiHoro coobitus. Ilpu
U3y4eHHH Y4eOHOro Kypca o0ydarolruecs 3HAKOMSATCSA C MPOCTEHIIUMH METOAAMHU BBIYMCIECHUS
BEPOSITHOCTEW B CIIy4alHBIX DJKCIIEPUMEHTAX C PABHOBO3MOXKHBIMHM DJIEMEHTAapHBIMU MCXOIaMH,
BEPOATHOCTHBIMU 33aKOHAaMH, MO3BOJIIOIIMMHU CTaBUTh M pewaTh Oojiee CIoXKHble 3aaadu. B
yueOHBIH KypC BXOAST HaudajbHbIE MPEACTABIECHUS O CIy4YallHBIX BEIMYMHAX U HMX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYyLIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS ¢ MHOXKECTBAMHU U
OCHOBHBIMH OIEpalysiMi HaJ MHOXXECTBAMU, PACCMATPUBAIOTCS MPUMEpPhl MPUMEHEHUs Ui
pelieHus 3a1a4, a TAK)Ke UCIIOJIb30BAHUS B IPYTUX MaTeMAaTUYECKUX KypcaxX U y4eOHBIX MpeIMeTax.



7.1.3. B 7-9 xnaccax msy4aercs y4eOHBIM Kypc «BeposiTHOCTh M CTaTHCTHKA», B KOTOPHIU
BXOIAT pa3aciibl: <<HpeIICTaBJICHI/I€ JaHHBIX MW ONUcCaTrcCiibHass CTAaTUCTUKA, «BepOSITHOCTB»,
«DIeMeHThl KOMOMHATOPUKNY, «BBeeHNE B TEOpUIO TpadoBy.

7.1.4. OOmee 4YUCIO 4YacOB, PEKOMEHJOBAaHHBIX [UJIi HW3Yy4eHUs1 y4eOHOro Kypca
«BeposiTHOCT M cTaTHCTHKaY, - 102 daca: B 7 kiacce - 34 gaca (1 gac B Henenmo), B 8 kiacce - 34
yaca (1 gac B Hezento), B 9 kiacce - 34 yaca (1 yac B Henenio).

7.2. Coneprxanue oOyueHHs B 7 KJlacce.

[IpencraBnenue JaHHBIX B BUC TAOJUII, TUarpaMm, TpaKoB. 3aroIHEHUE Ta0JHUIl, YTCHHUE
U TIOCTPOCHHUE AUarpaMM (CTOJOMKOBBIX (CTONIOYATHIX) M KPYTOBbIX). UTeHHe rpadukoB peanbHbBIX
nporieccoB. M3Bnedenne nHGopManmu U3 AWarpaMM W TaOJIHI], UCIIOIH30BAHUE M WHTECPIIPETALIUS
JAHHBIX.

OmnwucatenpHas CTaTUCTHKA: CpeAHee apudmMeTHdeckoe, MeauaHa, pa3max, HauOoJibliee U
HauMEeHbIlIee 3HaYeHUs] Ha0opa YHUCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHON U3MEHUYUBOCTH.

CrnyuaitHbllf SKCIIEpUMEHT (OMNBIT) U Ciy4aiiHoe coObiTHe. BepositHocTh U yactoTa. Poinb
MaJIOBEPOATHBIX W IPAKTUYECKU JOCTOBEPHBIX COOBITUN B mpupoje U B odOuiecTBe. MoHeTa U
urpajibHasi KOCTb B TEOPHUH BEPOSTHOCTEH.

I'pad, Bepmuna, pedpo. Crenenp BepinHbl. Yncno pédep U cyMMapHasi CTETeHb BEpIIUH.
[Ipencrasnenue o cesizHOcTU rpada. [lenu u muxnsl. [Tyt B rpadgax. O6xoxa rpada (3iIepoB MyTh).
[IpencraBnenne 06 opueHTUpoBaHHOM Tpade. Pemenue 3amayu ¢ momoristo rpados.

7.3. Coneprxanue oOyueHus B 8 Kilacce.
IIpencraBneHue AaHHBIX B BUJE TaOJIUL], TUarpaMM, rpadukos.

MHO)KGCTBO, 9JICMCHT MHOXCCTBA, IIOJMHOXKCCTBO. OnepauHH HaJd MHOXCCTBAMMU:
O6’L€,Z[I/IHGHI/IC, NnepececucHuce, JOITIOJIHCHUC. CBoiicTBa onepaunﬁ Hazg MHOXKCCTBaAMU:
MNEPEMCCTUTCIIBHOC, COUYCTAaTCIBbHOC, pacipeaciuTeIbHOC, BKJIFOUCHU . Hcnonw3oBanue
rpa(bnqecxoro MNpEACTABJICHUA MHOXKCCTB IJIA OIMMCAHUSA PCAJIBHBIX MPOHCCCOB U HBHCHHﬁ, npu
pCUICHUHU 3a/1a4.

N3mepenue paccenBaHusl HaHHBIX. Jlucriepcust M CTaHAAPTHOE OTKJIOHEHHME YMCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS cilyyaifHoro omnbita. Ciay4aiiHele coObITHS. BeposTHOCTH COOBITHIA.
OnbITEl C PaBHOBO3MOXHBIMHU 3JI€MEHTapHBIMU cOObITUAMU. CiyyailHblii BbIOOp. CBS3b MEXTY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU TOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIECTBE U HAYKE.

HepeBo. CBoiicTBa 1€pEBbEB: €IUHCTBEHHOCTh IIyTH, CYLECTBOBAHHE BHUCSYEH BEPILIMHBI,
CBSI3b MEXJly YUCIIOM BEpIIMH U ynucioM pédep. [lpaBuno ymHokeHus. Perienne 3aqay ¢ HTOMOIIbIO

rpa¢os.



[TpotuBomnonoxxubie coObITHS. JuarpamMmma Diinepa. O0beAMHEHUE U TIEpECEUECHNUE COOBITHIA.
HecoBmecTnbie coObiTHst. DopMmysa CIOKEHHST BEPOSTHOCTEH. YCIOBHAs BEpOSATHOCTH. lIpaBumiio
ymHOxkeHus. HesaBucumblie coObiTus. [lpencraBineHue skcnepuMeHTa B BUAE JepeBa. Pemienue
3a/la4 Ha HaXO0XKJIEHUE BEPOSITHOCTEH C IOMOIIBIO JEpEBa CIy4allHOTO 3KCIIEPUMEHTA, AMAarpamm
Ditnepa.

7.4. Coneprxanue o0yueHus B 9 kiacce.

[IpencraBnenue MaHHBIX B BHJIE TaOnMI, Auarpamm, rpadukoB, WHTEpHpeTanus JaHHBIX.
Urenue 1 NoCTpoeHUE TaONIHUII, TUarpaMm, rpauKoB MO peasbHBIM JaHHBIM.

IlepecranoBku u dakropuan. Coderanus u uucio coderanuid. TpeyromphHuk [lackams.
Pemienue 3a1a4 ¢ UCMonb30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposiTHOCTh. CiydaliHbIM BBIOOpP TOYKH M3 (UIYyphl HA IJIOCKOCTH, U3
OTpe3Ka U U3 Iyr'd OKPYKHOCTH.

Ucnbitanue. Ycnex u Heynaya. Cepust ucnblTaHu 10 niepBoro ycnexa. Cepusi UCIIBITaHUI
bepnymiu. BeposatHocTu coObITHII B cepun HcnibiTanuii bepHym.

CrnyuaiiHass BeJMYMHA M paclpeieiieHuEe BEpOSATHOCTEH. MareMaTudeckoe OKUIAHWE U
mucnepeus. [Ipumepbl MaTeMaTHYECKOrO OXKHIAHUS KaK TEOPETUYECKOIO CPEAHEr0 3HAYCHMS
BEIIMYUHBL. MareMaTu4ecKoe OXKHUJIAaHUE U AUCIEPCHs CIyYalHOM BEIUYUHBI «YHUCIO YCIIEXOB B
CEpHUH UCIBITAHUN bepHym».

[TousiTue 0 3aKOHE OOJIBIIUX YHCEIL. I/ISMCPCHI/IC BCPOHTHOCTGIZ C IMOMOIIBIO 4acTOT. Ponb u
3HAUYCHHE 3aKOHA OOJIBIINX YHCEN B npupoaec u O6IJ.I€CTBC.

7.5. IlpenmeTHble pe3ynbTaThl OCBOCHHS MpOrpaMMbl ydeOHOro Kypca «BeposTHOCTH u
CTaTUCTHKAY.

7.5.1. IlpenmeTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl YU€OHOTO Kypca K KOHITY OOyueHus B
7 Kiacce.

Uwurare wuHMOpMALNIO, TPEACTABICHHYI0O B TaONWIAX, Ha JAuUarpaMmax, MpeACTaBIsaTh
JaHHBIE B BHJE TaOJHUI, CTPOUTH aUArpamMmbl (CTOJIOUKOBBIE (CTOJIOYATHIE) U KPYTrOBBIE) IO
MaccUBaM 3HAYEHUH.

OnwuceiBaTh W HMHTEPIPETUPOBATH peabHbIE YWCIOBBIE JIaHHBIE, IPEACTaBICHHbBIE B
TabIMIax, HA IMarpaMMmax, rpadukax.

Hcmons3oBaTh IJid OnHMCaHuA JaHHBIX CTATUCTHYCCKHUEC XApPaKTCPHUCTHUKU: CpCOHCC
apI/I(I)MCTI/I"ICCKOC, MEHaHa, HauOOJIbIlIee ¥ HAUMEHbIIICE 3HAa4YCHUA, pa3sMax.

Nmerp mpencraBieHue O CilydyallHOH W3MEHUMBOCTH Ha TMpUMepax IIeH, (U3HYECKUX
BEJIMYMH, aHTPOTIOMETPUYECKUX JTAHHBIX, UMETh MPECTaBICHUE O CTATUCTUYECKON YCTOMYNBOCTH.



7.5.2. IlpenmeTHbIC pe3ybTaThl OCBOCHHS MPOTPaMMbl YI€OHOTO Kypca K KOHITy O0ydYeHUS B
8 kiacce.

W3Bnekats 1 mpeoOpa3oBeIBaTh HH()OPMALIUIO, TIPEJICTABICHHYIO B BUJE TAaOJHII, JHAarpaMM,
rpaduKOB, MPEJCTABIATH JAaHHBIE B BUJE TaOIUI], JHarpaMm, rpauKoB.

OnuceiBaTh JJTaHHBIE C TOMOILBIO CTATUCTUYECKUX MOKa3aTesel: CpeAHUX 3HAYEHUN U Mep
pacceuBanus (pa3max, JUCIIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 94acTOTHI YHCIOBBIX 3HAYEHUH W YaCTOThI COOBITHH, B TOM YHCIIE TIO Pe3yJbTaTaM
W3MEPECHHUI 1 HAOJII0ICHUH.

Haxonuts BCPOATHOCTHU cnyqaﬁHHx COOBITHH B OIIbITax, 3HAasA BEPOATHOCTU SJICMCHTAPHBIX
CO6I>ITI/II71, B TOM YHUCJIC B OIIbITaX C PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBath rpaduyeckue MOAENHU: JAEPEBO CIYYAHHOrO HKCIEPUMEHTa, UArpaMMbI
Dilniepa, ynciaoBas npsmasi.

OHepI/IpOBaTB IMOHATHUAMU: MHOXCECTBO, IIOAMHOKCCTBO, BBIIIOJHATL OIICpallui HaL
MHOXCCTBaAMU: O6’b€,[[I/IHCHI/Ie, MNepeCCUCHUC, MOIIOJHCHHUC, IICPCUHHUCIIATL OJ3JICMCHTBI MHOXKCECTB,
IMPUMCHATDb CBOMCTBA MHO>KECTB.

Hcnonp3oBarhk rpaduueckoe MpeACTaBICHUE MHOXKECTB M CBS3€H MEXIy HUMH Ui
OTIMCAHUS MPOIIECCOB U SBIIECHUH, B TOM UKCIIE MPU PEIICHUU 3a7a9 U3 APYTHX YUeOHBIX MPEIMETOB
U KypCOB.

7.5.3. IlpenmeTHbIe pe3yabTaThl OCBOEHUS IPOrpaMMbl yUeOHOTO Kypca K KOHIy OOyueHus B
9 xnacce.

N3Bnekars u npeoOpa3oBbIBaTh HHPOPMAIIUIO, MPEIACTABICHHYIO B PA3IMYHBIX UCTOYHHUKAX
B BUJIE TaOJIHII, JUarpamMm, rpadukoB, MPeICTaBIATh JaHHbIE B BHJIE TAOIUII, TUarpamm, rpaduxos.

Pemarp 3amaum OpraHuM30BaHHBIM IEpeOOPOM BapHAHTOB, a TAaKXKE C HCIOJIb30BAaHUEM
KOMOMHATOPHBIX MTPaBHII U METOOB.

Hcmons30BaTh onmcaTeiIbHEIC XapPaKTCPUCTHKU IJII MAaCCHMBOB YHCJIIOBBIX AJAHHBIX, B TOM
YUCJIE CPCAHNUEC 3HAUCHUA U MEPBI paCCCHUBaHMs.

Haxoauth 9acTOThI 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHCIE TMOJIB3YSACh pe3yabTaTaMu
MIPOBEAEHHBIX U3MEPEHUN 1 HAOTIOCHUH.

HaXOJII/ITB BCPOATHOCTHU CJ'Iy‘-IZtﬁHBIX cOOBITHI B HU3YUCHHBIX OIIBITaX, B TOM YHCJIC B OIIbITaX
C pPaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMU CO6BITI/I$IMI/I, B CCpuiax HCOBITaHUH A0 IEpPBOro ycrexa, B
cepusax ucneiTaHui bepHynu.

HNmeTts nipeacraBiieHUE 0 CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUU BEPOATHOCTE.



Hmets mpencTaBiieHHE O 3aKOHE OONBIIMX YHMCEN KaK O MPOSIBIEHHMHM 3aKOHOMEPHOCTH B
Clly4aiiHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEJI B IPUPOJIE U OOLIECTBE.
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