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PABOYAS IMTPOTPAMMA 11O YYEBHOMY IPEJIMETY «MATEMATHKA» (BA3OBBII
YPOBEHD).

ITOSCHUTEJIbHA S 3AITNCKA.

IIporpamMma mo maTemaruke ais o0ydarormmxcsi 5—9 kiaccoB paspaborana Ha ocHoBe PI'OC O0O. B
mporpaMMe 1Mo MaTeMaTHKe YYTCHBI WACU U MOJIOKEHHS KOHUETINU Pa3BUTUSI MATEMaTHUECKOTO 00pa3oBaHUs
B Poccutickoii @enepanuu. [Ipeqmerom MaTeMaTHKH SBISIIOTCS (GyHAaMEHTAIbHBIE CTPYKTYpPbI HAllIero MUpa —
MPOCTPAaHCTBEHHBIE (OPMBI W  KOJNWYECTBEHHBIE OTHOMIEHUS (OT TPOCTEHIINX, YCBaMBaeMBIX B
HEIMOCPEJICTBEHHOM OITBITE, 0 TOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX /ISl Pa3BUTHS HAYYHBIX M MPHUKIATHBIX
uzaeir). Maremartuueckue 3HaHMA OO0ECIEUYMBAIOT MOHUMAHWE MPUHIMIIOB YCTPOMCTBA W HCHOJIB30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPUITHE M HWHTEPIPETALMIO COIUAIbHON, SKOHOMHYECKOM, MOJUTUYECKOU
nH(pOpPMAITNH, Mal0T BO3MOXKHOCTH BBINTOJHATH PAcU€TBl W COCTABISATH AJITOPUTMBI, HAXOAWTHb W TPUMEHSTH
(dbopMynbl, BIAAETh MNPAKTUYECKUMH TNPUEMAMU TEOMETPUYCCKHX HW3MEpEeHHH W IOCTPOCHHUH, YHUTaTh
WHPOPMALIMIO, TIPEACTABICHHYIO B BUAE TaOIUI, TUarpaMM U Tpa(uKoB, )KUTh B YCIOBHAX HEONPEACIEHHOCTH
M TIOHMMAaTh BEPOATHOCTHBIM XapaKTep CIydalHBIX coObITHH. I3ydeHme wmarematuku (opMupYeET Y
00y4aromuxcsl MaTeMaTHUECKH CTUJIb MBIIUICHUS, TPOSIBISIOMINIACS B ONpeACIEHHBIX YMCTBEHHBIX HABBIKAX.
OO6yuaromuecsi 0CBaUBAIOT Takue MPUEMBI U METOABI MBIIUICHHS, KaK MHAYKLIUS U JeIyKius, 0o0o0IIeHue
KOHKPETH3aITus, aHAIN3 ¥ CHHTE3, KITaCCH(PUKAIINI W CHCTeMaTH3arus, abcTparupoBadue u aHamorus. OObEKThI
MaTEeMaTHYECKUX YMO3AKIIOUYEeHHH, TpaBUia MX KOHCTPYHPOBAHHMS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX
MOCTPOCHUH, CIOCOOCTBYIOT BEIpaOOTKE yMeHUs GOpMyIrpoBaTh, 000CHOBBIBATH U I0KA3bIBATh CYKACHUS, TEM
caMbIM pa3BHBAIOT JIOTUYECKOE MbIIIIeHne. V3ydeHne MareMaTHKu oOecreunBaeT (QOpPMHpPOBAHHE
ANTOPUTMHYECKON KOMIIOHEHTHI MBIIDICHHS U BOCHHUTAHWE YMEHHH NEHCTBOBATH MO 33JaHHBIM aITOPUTMaM,
COBEpILEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBaTh HOBHIE. B Tporecce pelieHus 3amad — OCHOBOM y4eOHOM
ACATCIIBHOCTH Ha YpPOKaxX MATECMATHUKU — PA3BHUBAIOTCA TBOPUYCCKAA W IMPUKIaJHAasd CTOPOHLI MBIIJICHUA.
OOyueHne wmareMaTHKe [a€T BO3MOXKHOCTH pa3BHBATh Yy OOYYarOMIMXCS TOYHYI0, PANHOHANBHYIO U
WHPOPMATUBHYIO pedb, YMEHUE OTOMpaTh HamOojee MOAXOISIINE S3bIKOBbIC, CHMBOJIHYECKHE, rpaduiecKue
CpeacTtBa jid BBIPAXKCHUA Cy)KILCHI/II\/'I U HarjgaHoro ux IMnpeaAcCTaBJICHUS. HpI/I N3YyYCHHUHU MaTECMaTUKU
OCYIIECTBISETCA 001Iee 3HAKOMCTBO ¢ METOJJaMH TIO3HAHUS JeHCTBUTENHHOCTH, MTPEICTABICHUSIMH O TIPEAMETE
W METO/JaxX MaTEeMaTHKH, WX OTJIHYHH OT METOAOB JPYIMX €CTeCTBEHHBIX W TyMaHWUTApHBIX HayK, 00
0COOEHHOCTIX MMPUMCHCHUA MATEMaTUKH I PCHICHHA HAYYHBIX W IPUKIIAOHBIX 3a1a4y. HpI/IOpI/ITCTHI)IMI/I
nemsiMu OOydeHHsl MaTeMaTuke B 5—9 kiaccax sBISIOTCS: (OPMHUpPOBAHHE IEHTPATBHBIX MaTEeMAaTHYECKUX
MOHATHHA  (YWCNO, BENMYMHA, TeoMeTpHuyeckas (Qurypa, TIEepeMEeHHas, BEePOSATHOCTb,  (DYHKITHS),
O6eCHe'-II/IBa}OIlII/IX MNPEEMCTBCHHOCTE U TICPCHECKTUBHOCTL MAaTEMATUYCCKOT'O O6pa3OBaHI/I5[ O6y‘IaIOIlII/IXC$I;
MoJIBE/ICHUE O0YYaroIUXCsl Ha JIOCTYITHOM JUIS HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3M MAaTEeMaTHKH H
OKPY)KalOIIEro Mupa, MOHMMAaHWE MAaTEeMaTHKH KaK 4YacThu OOIIell KyIbTyphl UYEIOBEYECTBA; pPa3BUTHE
WHTEIJIEKTYadbHBIX W TBOPUYECKHX  CIIOCOOHOCTEW  OOydalomuxcs, II03HABAaTENbHOH  aKTHBHOCTH,
HCCIICA0BATCIBCKUX YMeHHﬁ, KPUTUYHOCTU MBIIJICHHUSA, UHTEPECA K U3YUCHHUIO MAaTCMATHUKU, Q)OpMHpOBaHI/Ie
(hyHKIIMOHATBPHON MAaTeMaTHYeCKOW TPaMOTHOCTH: YMEHHUS pacloO3HABAaTh TMIPOSBICHHS MaTEeMaTHYECKUX
MTOHSTHN, OOBEKTOB U 3aKOHOMEPHOCTEH B PEATbHBIX )KH3HEHHBIX CUTYAIMSIX U TPU U3yUeHUH IPYTHX y4eOHBIX
MPEeMETOB, MPOSBICHUS 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (OpMYNIHMpOBaTh MX Ha SI3bIKE MaTEeMAaTHKH H
Co3gaBaTb MATEMAaTUYCCKUC MOACIHU, NPUMCHATH OCBOEHHBIM MaTeMaTUYeCKHI afrmapar i peHICHUA
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a]1a4, MHTEPIIPETUPOBATh U OIICHUBATh TIOIYYCHHBIE PE3yIbTaTHI.

OCHOBHBIEC JIMHUH COJIEP’KaHUS MPOTPaMMBI IO MaTeMaThke B 5—9 kiaccax: «Uwuciia U BRIYUCICHUSY,
«Anrebpa» («AnreOpanveckue BBIPOKCHHS», «YPaBHEHHS W HEPaBEHCTBA»), «DyHkium», «['‘eomerpus
(«'eomerpuieckrie QUIypsl W HX CBOMCTBa», «/3MepeHHEe TeOMETpPHUYECKHUX BEIUYHH»), «BeposTHOCTH u
CTaTHCTUKay». J|aHHBIE JIMHUM Pa3BUBAIOTCS MapaJIeNbHO, KaX/as B COOTBETCTBHH C COOCTBEHHOW JIOTMKOH,
OJTHAKO HE HE3aBHCHUMO OJIHA OT JPYroi, a B TECHOM KOHTakTe W B3aumojeicTBuu. CoJiepaHue MporpaMMbl
[0 MaTeMaTHKe, paclpelaeNéHHOe MO0 TojaM OOYYeHHs, CTPYKTYPHUPOBAaHO TakMM oOpa3oM, 4TOOBl KO BCEM
OCHOBHBIM, TNPHHLUMIHMAJIBHBIM BOIIpOocaM oOOydYarourecs OOpamalinch HEOJHOKPATHO, YTOOBI OBIAJECHHUE
MAaTe€MAaTU4YCCKUMU TIIOHATUSAMU W HaBBIKAMH OCYIICCTBJIAJIOCH IIOCICAOBATCIIBHO M IIOCTYIATCIbHO, C
CO6H}OZICHI/ICM IMpyuHOUIIa TPEEMCTBEHHOCTH, @ HOBBIC 3HAHU A BKJIIOYAJIMCh B O6IIIyIO CUCTEMY MAaTCMATUYCCKUX
MpeacTaBieHuil o0ydalommxcs, pacmupsiss U yriayOussas e€, oOpa3ys NpOYHbIE MHOKECTBEHHBIE CBs3U. B
cootBeTcTBH ¢ PI'OC OOO wmaremaTHka SBISETCA OOA3aTENbHBIM YYeOHBIM MpPEIMETOM Ha YPOBHE
OCHOBHOTO 001Iero oOpa3oBanusi. B 5-9 kmaccax maremaTHKa TPaaWIIMOHHO M3YYaeTCs B paMKaxX CIIETYIOMIHX
yueOHBIX KypcOB: B 5—6 kiaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «Anrebpa» (BKiIoyas
9JIEMEHTHl CTATUCTHKUA M Teopuu BeposatHocTer) u «Il'eomerpus». Ilporpammoii mo maremaTuke BBOAMTCS
CaMOCTOSTENbHBIH yueOHBIH Kypc «BeposTHOCTh U CTATHCTHKAY.

OOmiee 4nciio 4acoB, PEKOMEHIOBAHHBIX JJIsl M3y4eHHs MareMaTuku (0a30Bbli ypoOBEHb) Ha ypOBHE
OCHOBHOTO 00mIero obpa3osanus, — 952 vaca: B 5 kiacce — 170 gacoB (5 wacoB B Hezento), B 6 kimacce — 170
gacoB (5 gacoB B Henmenio), B 7 kimacce — 204 gaca (6 gacoB B Henenmo), B 8 kiracce — 204 gaca (6 gacoB B
Heneno), B 9 kimacce — 204 gaca (6 4acoB B HENEIIO).

Uzyuenne mareMaTvku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABICHO Ha JOCTIKCHHE
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00yJaloOUMMICS JIMYHOCTHBIX, METalpeIMETHBIX M IMPEeIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB OCBOEHUS
y4eOHOTO TIpeIMETa.

JInuHOCTHBIE pe3yIbTAaThl 0CBOEHMSI IPOTPAMMBI 10 MATEMATHKE XapPaKTePH3YIOTCH:

1) naTpuoTHYeCKOe BOCTIUTAHNE:

MPOSIBJICHNEM WHTepeca K TPOIUIOMY W HACTOSAIIEMY POCCHICKOH MaTeMaTHKH, II€HHOCTHBIM
OTHOLICHWEM K JOCTI)KEHHUSIM POCCHHCKMX MaTeMaTHKOB W POCCHICKON MaTeMaTHYeCKOH UIKOJBI, K
WCTIOJIB30BAaHMIO ATHX JOCTIKEHUN B IPYTUX HAyKax U MPUKIAAHBIX cdepax;

2) rpaKIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOTHEHUIO 00S3aHHOCTEH TPaKIaHWHA M PealM3allii ero IMpaB, MPEICTABICHUEM O
MaTeMaTHYECKHX OCHOBaX (PYHKIMOHHPOBAHUS PA3IUUHBIX CTPYKTYp, SBICHUH, MPOLEAYpP TPaKIAHCKOTO
oOmiecTBa (HampuMep, BBEIOOPHI, OMPOCH), TOTOBHOCTBIO K OOCYXKICHHIO dTUYECKHX MPOOJeM, CBSI3aHHBIX C
MPaKTHYECKUM MMPUMEHEHHEM JTOCTIKEHUH HayKH, OCO3HAHHEM BKHOCTH MOPATbHO-3THYECKHUX MPHUHIIAIIOB B
JeSITeNbHOCTH YUEHOTO;

3) TpynoBoe BociuTaHHeE:

YCTaHOBKOH Ha aKTHBHOE yYacTHE B PEIICHUN MPAKTHIECKUX 33/1a4 MaTeMaTHIECKOW HaIlPaBIEHHOCTH,
OCO3HaHHEM BA)XXHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha TMPOTHKEHHMH BCEH JKM3HU OIS YCIEIIHOW
npopecCHOHANBEHONW JESATENBHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBIOODOM |
MTOCTPOCHNEM WHAMBHUIYaFHONW TPAEGKTOPUH 00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX WHTEPECOB
1 OOIIECTBEHHBIX TTIOTPEOHOCTEIH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIOCOOHOCTHIO K AMOIMOHATFHOMY U 3CTETHYECKOMY BOCIIPHATHIO MaTeMAaTHYECKUX OOBEKTOB, 337134,
pElIeHnH, pacCyXIeHUH, YMEHHIO BIIETh MATEMAaTHIECKHAE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHMUSI:

OpI/IGHTEl].[HCﬁ B ACATCIBHOCTH Ha COBPEMCHHYIO CUCTEMY HAYUYHBIX Hpe[LCTaBHCHI/Iﬁ 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS YeJIOBEKa, MPUPO/IHI U OOIIECTBA, IOHUMAaHHEM MaTeMaTHIeCKONH HAYKH KaK cepsl
YeJI0BEUECKOMN JCATCIbHOCTH, 3TAaIlOB eé pa3BUTUA U 3HAYUMOCTU JId pa3BUTUA LHUBUIIM3AlMU, OBJIAJCHUCM
SI3BIKOM  MaTEMaTUKA M MaTEMaTU4YEeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHUS MUPA, OBJIAJACHHUEM
MIPOCTEHIIIMMHU HaBBIKAMHU MCCIIETOBATENbCKOMN IEATEINbHOCTH;

6) pusnyeckoe BocnuTaHue, POPMHUPOBAHUE KYJIBTYPhI 370POBbs M SMOIMOHAIBHOTO OJIarOOTy Y s:
TOTOBHOCTBIO MPUMEHSITh MaTeMaTHIeCKUe 3HaHUSI B MHTEPEcax CBOETO 3J0POBBS, BEACHHUS 3I0pOBOTO 00pa3a
KU3HU (30pOBOE THTaHWE, COANAHCHPOBAHHBIA PEXHM 3aHATHA M OTIBIXa, peryisipHas Qusmueckas
AKTUBHOCTB), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(hJIeKCHH, MMPU3HAHUEM CBOETO IPaBa Ha OMIMOKY M TaKOTO JKe
MpaBa JIPyroro 4eioBeKa;

7) 3K0JIOTHYECKO€e BOCTIUTAHUE:

OpHEHTAalMeld Ha MPHMEHEHHEe MaTEeMAaTHYeCKUX 3HAHWUM [UIsl pelIeHus 3a1ad B OOJaCTH COXPAaHHOCTH
OKpY>KaroIel cpeipl, MJIaHUPOBAHUS MOCTYIKOB U OIEHKH WX BO3MOXKHBIX TIOCJEICTBUU NI OKpYIKaromien
Cpezbl, 0CO3HAHUEM TI00AILHOTO XapaKTepa 3KOJIOTHIECKUX Mpo0ieM 1 MyTel UX penieHus;

8) aganTanusi K M3MEHSIOIHUMCSI YCJI0BUSAM COLUAIBHON M IPUPOTHOM CPEJIBI:

TOTOBHOCTBIO K JICMCTBUSM B YCIOBHSX HEOIPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 TPAKTHUECKYIO JESTeNbHOCTh, B TOM 4YHCIE YMEHHE YYHThCS Y JAPYTHX JIIOJIe, mpuoOperath B
COBMECTHOM ACATCIIbBHOCTH HOBBIC 3HAHHWA, HABbIKM WM KOMIICTCHIIMHM M3 OIIbITa APYTHUX; HeOGXOI{I/IMOCTBIO B
(hopMHpOBaHWU HOBBIX 3HAHWH, B TOM YHWCie (POPMYIHPOBATH WICH, MOHATHSA, THIOTE3bI 00 0OBEKTaxX W
SABJICHUAX, B TOM YHCJIC paHEC HC M3BCCTHBIX, OCO3HABaThb I[G(I)I/IIII/ITBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TUIAaHUPOBaTh CBOE pa3BUTHE; CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHUTYaIlHIo,
BOCIPUHUMATh CTPECCOBYIO CHTYAIlHI0 KaK BBI30B, TPEOYIOMIMA KOHTPMED, KOPPEKTUPOBATH NMPHUHUMAEMBIC
pelIeHus U NeHCTBHS, (DOPMYIIMPOBAThH M OIEHUBATH PHCKH U TIOCIIEICTBUS, JOPMHUPOBATH OTIBIT.

B pesynbrare ocBOSHHS MPOrpaMMBI MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIEro o0pa3oBaHHS Y
oOyyaromierocss OyayT cGOpPMHPOBAaHBI METalpeJIMETHBIE PE3YJIbTaThl, XapaKTEPHU3YIOIIMECS OBJIAJACHUEM
YHHBEPCAIBHBIMY TI03HABATEIIbHBIMH JICHCTBHUSIMHA, YHHUBEPCAIBLHBIMA KOMMYHHUKATUBHBIMH JIEHCTBUSIMH U
YHUBEPCAIbHBIMU PETYJISITUBHBIMU JEHCTBUSMH.

YHuBepca/libHble  MO3HABaTeJbHBbIE JlelicTBHSI  o0ecreunBalOT  (GopMHupoBaHHEe  0a30BBIX
KOTHUTHBHBIX IPOLECCOB OOYyYarommxcsi (OCBOGHHE METOJIOB MO3HAHMS OKPYXKAIOIEr0 MHUpa, NPUMEHEHHE
JIOTHYECKHX, MCCIICIOBATEIbCKUX OMepalliii, yMeHUH paboTaTh ¢ HHpOpMAIIHEH).

VY o6yuatomierocs OyayT cpOpMHpOBaHBI CSAyIOIIME 0a30BbIC JIOTHYECKHE ACHCTBUS KaK 4YacThb
YHUBEPCAIBHBIX TI03HABATENbHBIX YUEOHBIX JICHCTBUI: BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH
MaTeMaTHYECKHX OOBEKTOB, ITOHITHMH, OTHOLLICHUN MEXIY MOHATHIMHU, (OPMYIUPOBATh OINIpeAeNICHHs IOHSITHH,
YCTaHaBJIMBAaTh CYHICCTBCHHLIﬁ IIpU3HaK KJ'IaCCI/I(bI/IKaI_H/H/I, OCHOBAHUA JIA 0606HICHI/I$I 1 CpaBHCHU, KPUTCPUHU
MPOBOJMMOTO aHaIU3a; BOCIPHUHUMATDH, (POPMYIHUPOBATH U MPeoOpPa30BBIBATh CYXKICHHSA: YTBEPIAUTEIbHBIE U
OTpHLATENbHbIC, eIMHUYHbIC, YacTHbIe M OOIIMEe, YCIOBHBIC; BBIABISTH MAaTeMaTU4YeCKHUE 3aKOHOMEPHOCTH,
B3aUMOCBA3H U IIPOTHUBOPEYHS B (i)aKTaX, JaHHBbIX, Ha6HIOJIeHI/I$IX " YTBEPXKACHUAX, NTpEajIaraTb KPpUTCPUU JId
BBISIBIICHHA 3aKOHOMEPHOCTEH W MPOTHBOPEYMIA; MPOBOAUTH BBIBOIBI C HCIIOJNIB30BAHHEM 3aKOHOB JIOTHKH,
JeTyKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUCHUH MO aHaJOruu; pa3OupaTh N0Ka3aTelnbCTBa
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MaTEeMaTHYECKUX YTBEPXKICHUH (IpAMBbIE M OT MPOTHUBHOTO), TNPOBOAWUTH CAMOCTOSTEIBHO HECIOXKHbIC
JI0Ka3aTebCTBA MaTeMaTHYeCKuX (DaKTOB, BHICTpAaMBAaTh APTyMEHTAlWIO, IPUBOJAWTH TPHUMEPHl U
KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKIEHHS, BHIOMpATh CIOCOO pelieHus y4eOHOM 3amauu
(cpaBHMBATh HECKOJIBKO BapHAHTOB PEUICHHS, BHIOMpaTh HanbOojee MOMXOMIIINHA C y4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Y oOyuatomierocss OyayT chOpMUPOBaHBI ClEAyONUe 0a30BbIE HCCIEIOBATEIBCKUE JEHCTBHUS Kak
YacTh YHHBEPCAJIbHBIX MO3HABATENbHBIX YUEOHBIX IEHCTBUI: MCHOIB30BAaTh BOMPOCH KaK MCCIEIOBATEIBCKUMA
MHCTPYMEHT HO3HaHUS, (HOPMYIUPOBATH BOTIPOCHI, (PUKCHPYIOIINE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIHEHO
yCTaHaBIMBaTh MCKOMOE M JIaHHOE, ()OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO ITO3UIHUIO, MHEHHE;
MPOBOJUTD MO CAMOCTOSTENFHO COCTABICHHOMY IUIaHY HECJIOXHBIM SKCIIEPUMEHT, HeOOIbIIOe UCCIeJOBaHUE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTEW MAaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEHl OOBEKTOB MEXIy COOOM;
CaMOCTOSITETTFHO (OPMYTHPOBATH OOOOIIEHUSI W BBIBOABI IO pPE3yIbTaTaM IPOBEIEHHOTO HAOIIOACHHUA,
WCCIICIOBaHMs, OLICHUBATh JIOCTOBEPHOCTH  IOJNYYCHHBIX PE3YyNbTaTOB, BHIBOAOB U  0000LICHUIA;
MPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IPOIecca, a TaKKe BBIABUIaTh MPEAINOJONKEHUS O €ro pa3BUTHU B
HOBBIX yCIIOBHSX.

Y oOyuatomerocs Oyayr cdopMmupoBaHbl yMeHUss paborath ¢ UWHPOpMAIMEH Kak 4YacTh
YHUBEPCANBHBIX TO3HABATEILHBIX YUEOHBIX JICHCTBUIl: BBIABISATH HEIOCTATOYHOCTH W HM30BITOYHOCTD
nH(opManuy, TaHHBIX, HEOOXOANMBIX ISl PEIICHUs 3aJa4l; BEIOMpATh, aHAIN3UPOBATh, CHCTEMAaTU3UPOBATh 1
MHTEPIPETHPOBATH HHPOPMALIUIO Pa3ITMYHBIX BHIOB U ()OPM IIPEICTABICHHS; BEIOUPATh (POPMY IPEICTABICHHS
WHPOpPMALMM W WIIIOCTPUPOBATh pellacMble 3aadd CXEeMaMHM, AdarpaMMamu, WHOH Tpadukoil m ux
KOMOMHAIMSAMH; OLCHUBATh HAAEKHOCT WHGOPMAUHM MO KPUTEPHSAM, NPEUIOKCHHBIM YUUTEIEM WIN
copMyITHPOBaHHBIM CAMOCTOSTEITBHO.

YuuBepcaibHble KOMMYHHMKATHBHBbIE JeldcTBHsI 00eCieYrBalOT CPOPMHUPOBAHHOCTH COIUATBHBIX
HAaBBIKOB 00YYarOIIUXCSl.

Y oOywaromerocss OymyT cQOpMHpOBaHBI yMeHHsSI OOIIEHHWS KaK YacTh yHHBEPCAIbHBIX
KOMMYHHKATUBHBIX y4eOHBIX ACHCTBHI: BOCIPUHHMATh U (OPMYITUPOBATH CYKICHUS B COOTBETCTBHU C
YCIOBUAMHU U LECIAMU 06IIICHI/I$I, SICHO, TOYHO, I'paMOTHO BbIpa)XaTb CBOIO TOYKY 3pC€HHA B YCTHBIX H
MUCBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHHS IO XOAy PEIICHUS 3alaud M IOJYYEeHHBIM pe3yJbTaTaM; B XOIe
oOCyKIeHHs 3a7aBaTh BOIPOCH 10 CYHIECTBY OOCYKTaeMOW TeMbl, HpOOJIEeMbl, pEIIaeMOH 3aJadd,
BBICKA3bIBATh HUJCH, HALICJIICHHBIC Ha IOUCK PCHICHUA, COIMOCTABJIATL CBOM CYXIACHUA C CYXICHUAMHU JPYTrUX
YYaCTHHKOB JHAJIOra, OOHAPYKUBATh Pa3IMuMe M CXOJCTBO IO3MIUMA, B KOPPEKTHOH (hopme (HOopMyTHpOBATH
pa3HOIIIacHs, CBOM BO3PAKEHHMS; MPEACTABIATh PE3yIbTaThl PEIICHUS 3a/1a4, SKCIEPHMEHTa, WCCIICOBaHNS,
MPOEKTa, CAMOCTOSTENBHO BBHIOMPATh (OPMAT BBICTYIUICHHUS ¢ Y4ETOM 3a/iad MpEe3eHTAllMd U OCOOCHHOCTEH
ayJMTOPHH.

VY oOyuatomerocsi OyayT cOpMHUpOBaHBI YMEHHS COTPYIHHYECTBa KaK 4YacTh YHHMBEPCAJIbHBIX
KOMMYHUKATUBHBIX Y4YEOHBIX JEHCTBUWI: IOHUMAaThb W HCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW U
WH/IMBUIyalbHONH Pa0OThl MPH pEIIeHUH Y4YEeOHBIX MAaTeMaTHUECKHX 3aJad; NPUHUMATh Iellb COBMECTHOM
JeATeNTbHOCTH, IJIAaHUPOBATh OPraHU3alui0 COBMECTHOM paboThI, pacipe/ieNsiTh BUIbI padoT, J0r0BapuBAThCS,
00Cy’K/1aTh MPOIIECC M pe3yNbTaT padoThl, 0000MaTh MHEHHS HECKOJIBKUX YEJIOBEK; Y4aCTBOBATH B IPYIIIOBBIX
dopmax paboThl (0OCYXIeHHs, 0OMEH MHEHHWSIMU, MO3TOBBIC IITYPMBI M JIDYTHE), BBIIOIHATH CBOIO YacTh
paboThl ¥ KOOPIUHUPOBATH CBOM JACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI, OIICHIBATh Ka4€CTBO CBOETO BKJIAaa
B OOILIHI MPOAYKT MO KPUTEPUSIM, CHOPMYITMPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSL.

YHuBepcaibHble peryasiTUBHBIE 1eHCTBHS 00€CTICUNBAIOT (JOPMUPOBAHHIE CMBICIIOBBIX YCTAHOBOK U
JKN3HCHHBIX HAaBbIKOB JINYHOCTH.

VY oOyuaromerocss OyayT c(hOpMHPOBaHBl YMEHHS CaMOOPraHM3allMMd KaK YacTb YHHMBEPCAIbHBIX
PETYJIATHBHBIX Y4EOHBIX NEHCTBHI: CAaMOCTOSTEIBHO COCTABIAThH IUIAH, ITOPUTM PELICHUs 3a1addl (WK ero
4acTh), BBIOMpaATh CIOCOO pEHICHUS ¢ YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEILICHUH C y4ETOM HOBOM MH(pOpMAaLKH.

VY oOyuaromerocs OynyT cOpMHPOBAaHBI YMEHHsSI CaMOKOHTPOJS KakK 4YacTb YHHMBEPCAJIbHBIX
PETYISTHBHBIX Y4eOHBIX JEHCTBHIA: BIAJETh CIIOCO0AMU CAMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIEcca U pe3yibTaTa
peuIeHusl MaTeEMaTUYECKOM 3a1auu; IPEABUAETh TPYIHOCTH, KOTOPBhIE MOT'YT BOZHUKHYTH IIPU PELICHUH 3a/1a4H,
BHOCUTbH KOPPEKTHBBI B JIESTEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAalJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYQHOCTEH; OIIEHNBATh COOTBETCTBUE PE3yJIbTaTa IEATEIbHOCTH MOCTABICHHOW IIETTH U YCIOBUSAM, OOBSICHSITH
MIPUYXUHBI JOCTUKCHUA UJIW HEAOCTHXKCHUA LEIIU, HAXOOUTH OIIII/I6Ky, JaBaTb OLICHKY HpI/IO6peTéHHOMy OIIBITY.

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS MPOrPaMMBI TI0 MaTeMaTHKE MPEACTaBJICHBI 10 rojjaM 00y4eHHs B
paMKax OTAENbHBIX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Martematuka», B 7-9 Kiaccax — KypcoB
«Anrebpay, «I'eomeTpusi», «BepoITHOCTb U CTATHCTHKAY.

Pabouas nporpamma y4e0HOro Kypca «MaremaTnka» B 5-6 kJjaccax (gajnee cOOTBETCTBEHHO —
nporpamMma y4e0HOro kypca «MareMmaTuka», y4eOHBIH Kypc).

IHosicHUTe/ILHASI 3aNIHCKA.

[MpuoputeTHBIME  HeIIMM  OOy4YeHHs] MaTeMaTuke B 5—6 KiaccaX SBISIIOTCA: HPOJOJDKEHHE
(opMHpOBaHUSI OCHOBHBIX MAaTE€MaTW4YeCKUX TOHITUH (YUCIO, BeJIWYMHA, TeoMmeTpudeckas Qurypa),
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o0ecreynBarOIMX IPEEeMCTBEHHOCTh U IIE€PCIEKTHBHOCTh MAaTE€MaTH4ecKOro o0pa3oBaHMs OOydaroIIMXCS;
pa3BUTHE HHTEIUIEKTYyaJbHbIX M TBOPUYECKHX CIIOCOOHOCTEM OOYyYarolIMXcCsi, I03HABaTEIbHOM aKTHUBHOCTH,
HCCIIEIOBATENbCKUX YMEHUH, HHTEpeca K M3YUCHUIO MaTeMaTHKH; MOJBEACHUE OOYdYaIOMMXCS HA JOCTYITHOM
I HAX YPOBHE K OCO3HAHUIO B3aMMOCBS3M MAaTEMAaTHKH M OKPYXAIOIIEero Mwupa; (opMHpOBaHHE
(YHKLIMOHANIBHOW MaTeMaTH4ecKOd TIpaMOTHOCTH: YMEHMS paclO3HaBaThb MaTeMaTHYeCKHe OOBEKTHl B
peaTbHBIX KU3HEHHBIX CUTYAIUSIX, IPUMEHATh OCBOCHHBIC YMEHHUsI sl pEIICHHS TPAKTUKO-OPUEHTHPOBAHHBIX
3a/la4, HMHTEPIPETUPOBATh MOJyYEHHbIE pPE3yJIbTaThl M OLEHUBaTh HMX HA COOTBETCTBHE MPAKTHUECKOU
curyauud. OCHOBHBIE JIMHHH COAEP)KaHMA Kypca MaTeMaTukd B 5—6 kimaccax — apudmerudeckas H
reoMeTpuyeckas, KOTOpble Pa3BHBAIOTCS IapajuIelbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOH JIOTHKOH,
OJIHAKO, HE HE3aBUCUMO OJIHA OT JPYTOi, a B TECCHOM KOHTAKTE U B3aUMOAEUCTBUU. Takke B Kypce MaTeMaTHKU
IIPOMCXOJUT 3HAKOMCTBO C JIEMEHTAMH ajareOpbl U ONUCATENbHOW CTAaTUCTHKU. M3yueHue apumMeTndeckoro
MaTepHuaja HauyMHAETCS CO CHUCTEMAaTH3alMd W Pa3sBUTUS 3HAHUM O HATypajabHBIX YWCIAX, MTOJYYEHHBIX Ha
YPOBHE HayaJbHOTO oOmero obpasoBaHus. [IpM 3TOM COBEpIICHCTBOBAHWE BBIYMCIMTEIBHOW TEXHHKH H
(opMHpOBaHHE HOBBIX TEOPETHUECKUX 3HAHMK COYETACTCS C Pa3BUTHEM BBIYMCIUTEILHOW KYyJIbTYpHI, B
YaCTHOCTH C OOy4E€HHEM MPOCTEHIINM MpuéMaM NPUKUIKU M OLEHKU pEe3yJbTaTOB BhIUMCICHUH. M3yueHue
HaTypaJIbHbIX 4MCeN MPOJOoDKaeTcs B 6 Kilacce 3HAKOMCTBOM C HAyalbHBIMU MOHATHAMH TEOPUH JEIUMOCTH.
Hauano u3yyenns 0OBIKHOBEHHBIX M JIECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO MEpPBbIi dTam B OCBOSHUH
IpoOeil, Korna MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HAESAMH, NMOHATUAMH TeMbl. [Ipu 3TOM paccmoTpeHue
OOBIKHOBEHHBIX Jpo0Oel B TOTHOM 00BEME TIPEIIECTBYET U3YICHUIO NECATUIHBIX IPOoOeid, 4To menecoo0pa3Ho
C TOYKH 3PCHUS JIOTUKW H3JIOKEHHS YHCIOBOW JIMHUM, KOTAA MpaBWia JCHCTBUH C NECSTUYHBIMU APOOSMH
MOKHO OOOCHOBAaTh YK€ W3BECTHBIMH QJTOPUTMAMHU BBIIOJIHEHUS ACUCTBHHA C OOBIKHOBEHHBIMU IPOOSMHU.
3HAaKOMCTBO € AECATHYHBIMU JPOOSMH PaCIIMPUT BO3MOXKHOCTHU 7Sl TIOHUMAaHUS 00YYaIOLIMMUCS IPUKJIATHOTO
MIPUMEHEHHUSI HOBOW 3alKCU MpH U3YyYEHHM JIPYTHX IMPEeIMETOB M MpU MPaKTHYECKOM Hcmoib3oBaHuu. K 6
KJlaccy OTHEeCEH BTOPOI ATall B M3yYCHUH IPOoOeH, Tae MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUS U
npeoOpa3oBaHus ApoOel, OCBOCHHWE HOBBIX BBIUMCIUTEIBHBIX aJrOPUTMOB, OTTAaYMBAHUE TEXHHUKH
BBIUUCIICHUH, B TOM YHUCIE 3HAYCHUH BBIPAXKCHHH, COJCpIKAIIUX M OOBIKHOBEHHBIC, U AECATHYHBIC IPOOH,
YCTAaHOBJICHUE CBSI3€H MEXIy HUMH, pAcCCMOTpPEHHE MPUEMOB pellieHHs 3a1ad Ha JIpobu. B Hauanme 6 kiacca
MIPOMCXOJHUT 3HAKOMCTBO C NMOHATHEM NpoLeHTa. OCOOCHHOCTHIO N3YyUCHHS MTOJIOKHUTEIBHBIX U OTPULIATEIbHBIX
YuceNn SIBJISETCS TO, YTO OHU TaKXe MOIYT PaccMaTpuUBaThCS B HECKOJBKO 3TamoB. B 6 kmacce B Hawane
n3ydeHus: TeMsl «llonoxxurenpHble U OTpULIATENIbHBIE YKCIa» BbaenseTcs noarema «Llensie yncnay, B paMkax
KOTOPOIl 3HAKOMCTBO C OTPHULATEIbHBIMHU YHCIAMHU U ACHCTBHUSIMU C IOJOXKHUTEIbHBIMU M OTPHLATEIHHBIMU
YHUCIaMUd TPOHUCXOAUT HA OCHOBE COAEP)KATEIBHOIO IOAXOAA. OTO IO3BOJSET Ha JOCTYITHOM YpPOBHE
MO3HAKOMHTH OOYYAIOIIMXCSl MPAKTUYECKH CO BCEMHU OCHOBHBIMH TIOHSATHUSMH TEMBI, B TOM 4YHCIE U C
MpaBUIaAMH 3HAKOB IPH BBITIOJIHEHUH apU(PMETHUECKUX JIedcTBHi. M3ydeHne panuoHaNbHBIX 4HCeN OyneT
MPOJOJDKEHO B Kypce amreOpbl 7 kmacca. Ilpu oOydeHHM pelIeHHIO TEKCTOBBIX 3ajad B 5—6 Kiaccax
UCTONB3YIOTCS apudmeTnueckre npuémsl peuenus. [Ipu oTpaboTKe BBIYUCINTENBHBIX HABBIKOB B 5—6 Kilaccax
paccMaTpuBalOTCSl TEKCTOBBIE 3aJjaud CJIEAYIOIIMX BUIOB: 3aJlaud Ha JABIDKEHHE, HAa YacTH, Ha TMOKYIKH, Ha
paboTy M IpPOU3BOAMTENHLHOCTb, HA NMPOLEHTHI, HA OTHOLICHUS M mpomnopuuu. OOyyaromuecs: 3HaKOMSTCS C
npuéMaMM pemieHus 3a1ad  nepedopoM BO3MOXKHBIX BapHaHTOB, ydarcs paloraTth c HH(pOpManuex,
npeicTaBieHHOW B QopMe Tabnui wid JguarpamMMm. B mporpamme ydeOHOro Kypca «Maremarukay
MPeayCMOTPEeHO (OPMHUPOBAHHE IPOIEACBTUUECKUX alreOpanyuecKnx MpencTaBileHnid. bykBa Kak CHMBOIX
HEKOTOPOI'0 4YHCJa B 3aBHCUMOCTH OT MaT€MaTHYECKOro KOHTEKCTa BBOJIUTCS IIOCTENEHHO. bykBeHHas
CHMBOJIMKA IIHUPOKO MCIONB3YETCs MPEXk/Ie BCEro IS 3allMCH OOIIUX YTBEPXKICHUH U MpeUIoKeH i, Gopmy,
B YaCTHOCTH ISl BBIYUCIIEHUS T€OMETPUUYECKUX BEJIMYMH, B KaYECTBE «3aMECTUTENsH» uucia. B mporpamme
yaebHoro Kypca «MaremaTukay HpeAcTaBiIeHa HarjsiiHas TeOMETPHsl, HalpaBlICHHAs! Ha Pa3BUTHE 0OPa3HOro
MBILIEHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHUs, M300pa3UTEIbHBIX YMEHHHA. DTO BaXKHBIM 3Tal B M3Y4YECHUH
TeOMETPHH, KOTOPBIHA OCYIIECTBISIETCS Ha HATJISITHO-TIPAKTHYECKOM YPOBHE, ONMPAETCS Ha HArIsIHO-00pa3Hoe
MBILIEHHE O0ydarommxcs. bonbiias posib OTBOIUTCS NPAKTHUECKOW AEATENBHOCTH, OMBITY, SKCIIEPUMEHTY,
MoJesupoBannio. OOyyaromuecs 3HaKOMSITCSl C TEOMETPHUECKUMH (PUTYpaMH Ha TJIOCKOCTH U B IPOCTPAHCTBE,
C WX MPOCTEHIINMHU KOHOQUTYpalMsSMH, ydaTcsi HM300pakaTb MX Ha HETMHOBAHHOW M KIIeT4aTOW Oymare,
paccMaTpuBarOT UX MPOCTEHIINE CBOMCTBA. B mporniecce n3yueHus: HarjsaiHOW reOMETPUM 3HAHUS, TIOJTyYEHHbBIE
00y4arIMMHCS Ha yPOBHE HAYaJIbHOTO 00I11ero 00pa3oBaHusl, CHCTEMaTH3UPYIOTCS U PACIIUPSIOTCSL.

CormacHo y4ebHOMY IIaHy B 5—6 Kiaccax HW3ydaeTCs WHTETPUPOBAHHBIN MpeaMmeT «MareMaTukay,
KOTOPBI BKIIOYaeT apudMETHYECKHH MaTepuall M HarSIHYI0 TEOMETPHIO, a TaKKe TNpPOIeJIeBTUICCKUE
CBEIEHHUs] M3 aiureOphl, SJIEMEHTHl JIOTHKM M Hadaja ONUcaTeNIbHOW cTaTucTukd. OOmiee YHCIO 4Yacos,
PEKOMEH/IOBaHHBIX AJISl U3yYeHHs1 MateMaTuku, — 340 yacoB: B 5 kiacce — 170 gacoB (5 yacoB B Hezeno), B 6
kimacce — 170 gacoB (5 9acoB B HEEIIO).

COJEP)KAHUE OBYYEHMUS B 5 KIIACCE.

HatypajbHble 4YHc/Ia U HYJIb.

Harypanbnoe uucno. Pang marypanpapix uyncen. Yncno 0. M3o00paykeHne HaTypalbHBIX YHCENI TOUYKAMHU
Ha KOOPIWHATHOH (YHCIOBOM) mpsiMoi. [lo3uImmonHas cucremMa cunciaeHus. PuMckas HyMmeparus Kak ImpuMep
HEMO3UIMOHHON CUCTEMBI curciaeHus. JlecsTuyHas cuctemMa CHHCICHHUS.
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CpaBHEHHE HaTypaJIbHBIX YHCEJ, CPaBHEHNE HATYPAIBbHBIX yucen ¢ HylIéM. CriocoOsl cpaBHeHUSI. OKpyTIICHHE
HaTypanbHbIX 4Yrced. ClOXeHrWe HaTypajlbHBIX YHCEN, CBOICTBO HYJS NpPU CIOXKEHWH. BblUnTaHWe Kak
JeiicTBUe, o0paTHOE CJIOXKEHWIO. YMHOXEHHE HATypalbHBIX YHCEN, CBOWCTBA HYNS M €IWHHLBI IpU
YMHOXKCHHH. JleneHne kak meicTBue, oOpaTHOe yMHOXKEHHI0. KOMIIOHEHTHI NEWCTBHM, CBS3b MEXKIYy HUMHU.
[IpoBepka pesymnprara apudmerndeckoro aeiictBus. [lepemMecTuTensHOE W COUETATENFHOE CBOMCTBA (3aKOHBI)
CIIO)KEHHS M YMHOXCHHs, PaclpelelUTeNbHOe CBOHCTBO (3aKOH) yMHOXeHHs. lcmonb3oBaHue OyKB Uis
0003HaYCHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIMCH CBOWCTB apU(METHUECKUX NEHCTBUHA. JlennuTenu u KpaTHbIe
YHUCIIa, pa3loKeHue Ha MHOXHUTeNW. [IpocTeie u coctaBHBIe uncia. [lpusHaku meammoctw Ha 2, 5, 10, 3, 9.
Henenne c ocratkoMm. CTemeHb ¢ HATypaJbHBIM IIOKa3aTeleM. 3amnuch YHUClIa B BHIAE CYMMBI pPa3psAHBIX
cnaraeMblx. UucnoBoe BblpakeHHe. BbrdmcieHne 3HaYeHWH YMCIOBBIX BBIPAKCHUH, MOPSIOK BBIOTHEHHS
nercTBuid. Mcrnonmp30BaHMe TPHW BBEIYHCICHUAX TEPEMECTUTEIHRHOTO M COUYETATEIHPHOTO CBONCTB (3aKOHOB)
CIIOKEHUS M YMHOXKEHUS, paclpeIeTNTeTFHOTO CBOMCTBA YMHOKEHHSI.

dpooun.

[IpencraBnenue o qpoOu Kak croco0e 3amucu yactu BearnuuHbl. OObIKHOBEHHBIE Apo0u. [IpaBunbHbIC 1
HeTIpaBWIbHBIC ApoOu. CMemaHnHas Apo0b, IPeICTaBlIeHNe CMEIIaHHON IpoOr B BHIC HEMPABMIIBHON POOH U
BBIJICJICHUE LIEJNOM YacTH YKcia M3 HempaBWIbHON apodm. M3o0paxenue ApoOeil TOUKaMU Ha YHUCIOBOM
npsmoil. OcHoBHOe cBo¥cTBO Apodu. Cokpamienue npobeid. IlpuBenenue npoOu K HOBOMY 3HaMEHATEIIIO.
CpaBaenne npobOeii. CrokeHHEe W BBIYUTAHUE APOOCH. YMHOXKEHHE W AclieHHe ApoOei, B3amMHO-0OpaTHBIC
npobu. HaxoxxpeHne dacTw IENmoro W IeNoro mo ero yactu. Jlecstuunas 3ammck npobeit. llpeacraBnenne
JECATHYHOW PpOoOH B BUIe OOBIKHOBEHHOM. M300paxeHne eCATHYHBIX APOOCH TOYKAMHU Ha YUCIIOBOM MPSMOM.
CpaBHeHHE [ECATHYHBIX OpobOel. ApudmeTrndecKhue IEeHCTBUS C ACCITHYHBIMU Apobsmu. OKpyriieHne
JECSITHIHBIX TPOOEH.

Pemenne TeKcTOBBIX 3a1a4.

Pemrenune TekcToBBIX 33124 apudmMeTrnueckuM criocodom. Pernrenue norudeckux 3anad. Pemrenne 3amaq
mepe0opoM BcexX BO3MOXKHBIX BapHAHTOB. VIcIionbp30BaHue Ipy pellieHny 3a1a4d Tabnui u cxeM. Pemenue 3amay,
CoACpKalluX 3aBUCHUMOCTHU, CBA3BIBAIOIIHE BCJIWYHUHBL: CKOPOCTh, BpPEMA, PACCTOSAHHEC, ILI€HA, KOJU4YECTBO,
CTOUMOCTh. EJMHUIBI M3MepeHus: Macchl, 00bEMa, LIEHBI, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXKIY
eAMHALIAMH W3MEPEeHHS KaKJIOW BENMYMHBI. PelreHne OCHOBHBIX 3a7qad Ha npooOu. llpeacraBrneHne maHHBIX B
BH/IE TaOJIHII, CTOJIOYATHIX TAATPAMM.

Harasignas reomerpusi.

Harmsgasie mpencraBineHus: 0 Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIy4, YTOJ, JIOMaHasl,
MHOTOYTOJIBHUK, OKPYXHOCTb, Kpyr. Yroi. [IpsmMoil, ocTpblii, Tynol u pa3BépHyThI yribl. J[iMHA OTpe3Ka,
METPUUYECKHE €IMHUIIBI IJTMHBI. J[JINHA JIOMaHOU, HEPUMETP MHOTOYTOJIbHUKA. MI3MepeHre u NOCTPOEHUE YIII0B
C IIOMOHOIBIO TpaHCIIOPTHPA. HaI‘JISIIlHLIe npeaACTaBJICHUA O (1)I/II‘yan Ha TIUIOCKOCTH: MHOTOYT'OJIbHUK,
MPSIMOYTOIILHUK, KBAJIpaT, TPEYTOJIBHUK, O paBeHCTBe (uryp. M3o0paxkeHue Guryp, B TOM 4UCIe Ha KIETIATOM
oymare. [loctpoenne koH(UTYpanuii U3 YacTel MPsAMOH, OKPYKHOCTH Ha HEIMHOBAHHOM W KIIeT4aTO Oymare.
Hcnons3oBaHue CBOMCTB CTOPOH M YIJIOB IIPSIMOYIOJIbHHKA, KBajapara. Ilmomane mnpsMOyroiabHUKa U
MHOTOYTOJBHHKOB, COCTABICHHBIX W3 MPSMOYTOJIHHHUKOB, B TOM 4HuCIe (QUryp, U300pakEHHBIX HA KIIETYATOU
Oymare. EnuHuIBI w3MepeHWs IUomand. HarmsmHaele TpencTaBleHHs O MPOCTPAHCTBEHHBIX (UTypax:
MpSMOYTOJILHBIA TMapaivienenumen, KyO, MHOTOTpaHHHKH. I300pakeHHe MpOCTEHIINX MHOTOTPAHHHUKOB.
Pazéprkm kyba u mapamtenenunena. CosnaHue MoJielied MHOTOTPaHHUKOB (M3 OyMaru, HpPOBOJIOKH,
IUIACTUJIMHA U JPYyTUX MarepraiioB). O0bEM MPSAMOYTOIBHOTO Tapaienenunena, Kyda. EXUHUIBI n3MepeHus
00BEMa.

COJEPXAHUE OBYYEHMUSI B 6 KJIACCE.

HarypanbHble ynciaa.

Apudmernueckue NeHCTBHSI ¢ MHOTO3HAYHBIMU HATypabHBIMH YHCIaMH. YWCIIOBBIE BBIPAKEHUS,
TIOPAI0K HCﬁCTBHﬁ, HUCIIOJIB30BAaHUEC CKO6OK. WUcnoap3oBanue IprU BBIYUCICHHUAX TIEPEMECTUTCIIBHOTIO H
COUYETATEIBHOI'O CBOMCTB CIIOKEHUS U YMHOXKEHUS, PACIPEIENUTENBHOIO CBOMCTBA yMHOXKEHHA. OKpyriieHne
HaTypalbHBIX yncen. JlenuTenn W KpaTHbIE YMCIa, HAMOONbLIMKA OOIMIMK AENHUTeNb W HauMEHbIIee olliee
KpaTHoe. J|eTnMOoCTh CyMMBI U ITpon3BeieHus. [lenenue ¢ ocTaTkom.

Apoou.

OObIkHOBeHHass JpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpameHue apobeil. CpaBHeHHE U
ynopsigounBanue apooeil. Penenre 3amad Ha HaXOXA€HHE YacTH OT IIeJIOTO M LEJIOoro Mo ero yactu. JpoOHoe
YHCIIO Kak pe3yibTaT JelieHus. llpejicraBiieHune AeCATHYHON JpoOuW B BUAE OOBIKHOBEHHOW JapoOH U
BO3MOXHOCTb IPE/ICTaBlICHUs OOBIKHOBEHHOU IpoOM B BHJIE JecATHUHOU. [lecaTnunble 1podu 1 MeTpuuecKas
cucremMa Mep. ApudmMeTHyecKkue OEHCTBUS M YUCIIOBBIE BBIPAXKEHHS C OOBIKHOBEHHBIMH W AECATHYHBIMH
npo6simu. OTHOIIEeHue. JleneHne B 1aHHOM oTHOmeHnH. MacmTal, npomoprus. [IpuMmenenue mpomnopiuii mpu
pewennu 3agad. [lonsiTue mponeHTta. Beruncnenue mpoueHTa OT BETMYMHBI M BEJMYMHBI 1O €€ MPOLEHTY.
BrlpakeHue NpOLEHTOB IECITUYHBIMU ApoOsiMu. PemieHue 3amad Ha NpoueHTH. BrlpakeHue OTHOIICHHS
BCJIMYMH B IPOLCHTAX.

IHosoxuTeIbHBIE U OTPUIIATEIbHbIE YHCIIA.

[lonoxutenpHble W oOTpHUATENbHBIE 4YHcha. lLlensle uwucnma. Moayns uucia, TeoMeTphdecKas
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WHTEPIpETaus MOIYyJs drcia. M3o0pakeHue dYrcesl Ha KOOPAWHATHOW mMpsMoil. UMCIIOBBIE TPOMEKYTKH.
CpaBHeHne uucen. Apudmerudyeckue OEHCTBUS C MOJOXKUTEIBHBIMU U OTPULATEIbHBIMU YHCIIAMHU.
[IpsamoyronpHas cucTeMa KOOPAWHAT Ha TWIOCKOCTH. KoOpIuHATHl TOUKK Ha TIOCKOCTH, abciycca U OpAuHara.
IMocTpoeHue To4yek u GUTYp Ha KOOPAMHATHOM IIOCKOCTH.

BykBeHHbIEe BbIpasKeHUsl.

[lpumenenne OyKB [UIsd 3amMCd MaTeMaTW4YeCKUX BBIpAKEHHH W mpemioxeHuit. CBoiicTBa
apuMETHIEeCKUX NeHCTBU. DyKBeHHBIC BBIpOKEHHS W UYHUCIOBBIE TOJICTAaHOBKH. ByKBEHHBIC paBEHCTBA,
HaXOXKICHUE HEM3BECTHOIO KoMIoOHeHTa. dopmynbl, GopMynbl mepuMeTpa M IUIOMAAM NPSIMOYTOJbHUKA,
KBazpaTa, 00bhEMa mapasuienenuresa u Kyoa.

Penienue TeKCTOBBIX 3a/1a4.

Pemenune TekcToBBIX 3a1a4 apupMETHUIECKUM criocoboM. Pemenue nornyeckux 3amad. Pemenne 3agay
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB. PelneHue 3amad, coxepXamlux 3aBUCHUMOCTH, CBSI3BIBAIOLINX
BEJIMYMHBL: CKOPOCTb, BPEMsl, PACCTOSTHHE, [IEHa, KOTUUECTBO, CTOMMOCTb, IPOU3BOAUTENLHOCTD, BpeMs, 00BEM
pabotbl. EnuHMIIBI H3MEpeHHsl: MacChl, CTOUMOCTH, PaCCTOSHUSI, BpeMeHH, CKOPOCTH. CBS3b MEXIY €INHUIAMHU
M3MEpEHMs] KaXXI0H BeIMYMHBL. Pemenne 3agad, CBA3aHHBIX C OTHOIIEHUEM, IPONIOPIHOHAIBHOCTBIO BEINYVH,
MPOLICHTAMHM; PEILICHHE OCHOBHBIX 3ajlay Ha IpoOu u mpoueHThl. OleHKa U MPUKUIKA, OKPYTJIICHUE Pe3ybTara.
CocraBnenue OyKBEHHBIX BBIPaKCHUH IO YCJOBHUIO 3a1aud. [IperncTaBieHne NaHHBIX ¢ TMOMOLIBIO TaOJIHIl H
nuarpamm. Cton04aTeie AuarpaMMel: YT€HHE U TOCTpOeHKE. UTeHHe KPYTOBBIX JHarpaMM.

Harnsanas reomerpus.

Harnsimaple npeactaBieHus o GuUrypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JIyd, YroJ, JoMaHas,
MHOTOYTOJIbHHK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb, KpyT. B3aNMHOE pacnoiIoXKeHe IBYX MPSIMBIX
Ha IUIOCKOCTH, NapajlIeNbHbIE NpsMBble, NEPNEHANKYIPHbBIE NpsAMble. M3MepeHne pacCTOSHUN: MEXAY ABYMS
TOYKaMH, OT TOYKHU JI0 IPSMOM, JJIMHA MaplIpyTa HAa KBaJpaTHOW ceTke. M3MepeHue M MOCTPOECHUE YIJIOB C
IIOMOIIBIO  TPAaHCIOPTHPA. BHIBI TPEyroabHUKOB: OCTPOYIOJIBHBINA, IIPSMOYIOJBHBIM, TYHNOYIOJBHBIM,
paBHOOEIPEHHBIH, PABHOCTOPOHHHH. YUETHIPEXYroJbHHUK, MPUMEPHl YETHIPEXYTrOIbHUKOB. [IpsIMOYronbHUK,
KBaJ[paT: HCIIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, AWaroHaneil. M3o0paxeHne reoMeTpuuecKkux (QUryp Ha
HEJIMHOBAaHHOW Oymare ¢ KCIOJb30BaHUEM IUPKYJIsl, JIMHEHKH, YroJIbHUKa, TpaHcmoprtupa. [loctpoeHus Ha
kietyatoil Oymare. Ilepumerp mHoroyronbHuka. [lonstie mmomanu Gurypsl, eIMHULBI ©3MEPEHUS TUIOIIAIN.
[TpubnmxénHoe u3Mepenue miomaan Guryp, B TOM 4rcie Ha KBagpaTHO# cetke. [IpubmmwkéHnoe nu3mepeHue
JUIMHBI OKPY’KHOCTH, IUTOIaAu Kpyra. CHMMETpHs: LEHTpalbHas, oOceBas M 3€pKalbHas CHUMMETPHH.
Iloctpoenne cummerpuunbix (¢uryp. Harnmsganele mnpeacTaBieHHs O MPOCTPAHCTBEHHBIX —(urypax:
napajienenumes, Kyo, npu3mMa, nupamMuaa, KOHyc, DWIMHAP, map u chepa. M300paskeHre NpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAaHHHUKOB, IIMIMHpPA W KoHyca. Co3faHue Mojieniel MpOCTPpaHCTBEHHBIX
¢uryp (u3 Oymaru, IpOBOJIOKH, IIACTWIIMHA M IPYTUX MatepuanoB). [loHsTre 00bEéMa, €IUHUIIBI H3MEPEHHS
00béMa. O0BEM NMPSIMOYTOIBHOTO Napajulesenunena, Kyoa.

IIpeamMeTHbIe pe3yJibTaThl OCBOCHHSI POrPaAMMBbI Y4eOHOro Kypca «MareMaTuKa.

IIpenMeTHBIe pe3yIbTAaThI 0CBOECHMS MPOrPaMMBbI Y4eOHOr0 Kypca K KOHIy 00yueHHs B 5 Kiacce.
Yucna u eviuucaenus. IloHMMaTh U MPAaBUIBHO YNOTPEOIIATH TEPMHUHBI, CBSI3aHHBIE C HATYPaJbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH H JIECITUYHBIMU Apo0simu. CpaBHMBATh U yIIOPSAAOUMBATH HaTypajbHbIE YUCIIa, CPABHUBATD B
MPOCTEHIINX CIy4asx OOBIKHOBEHHBIE IpoOH, JecsaThdHble JIpoou. COOTHOCHTH TOYKY Ha KOOPIAMHATHOM
(4ucroBOi) MPSIMOM € COOTBETCTBYIOIIMM €M YHCIOM W HM300pakaTh HATypaibHBIE YWCIa TOYKAMH Ha
KOOPAWHATHOW (YUCNIOBOM) mpsiMON. BpINONHATE apudmMeTHUecKre NEHCTBUS ¢ HATypaJIbHBIMH YUCIAMH, C
OOBIKHOBCHHBIMH JPOOSMH B TPOCTCUIIMX COy4asX. BBbIMOJHATE MPOBEPKY, INPUKHUIKY pe3yJibTara
BbrunciaeHnid. OKpyIJATh HaTypajbHbIE 4YHCHa. PeuileHue mexkcmosvix 3aoay. PemaTe TEKCTOBbIE 3a/laud
apu(MEeTHYeCKUM CIocoOOM M € IOMOLIbIO OPraHW30BAHHOIO KOHEYHOTO IMepedopa BCeX BO3MOMKHBIX
BapuaHTOB. PemaTs 3amauM, cojepXKallie 3aBUCUMOCTH, CBA3BIBAIOIUE BEIHYMHBL CKOPOCTb, BpeEM,
paccTostHue, IIeHa, KOJIMYECTBO, CTOMMOCTh. MCIOMb30BaTh KpaTKHUE 3alFCH, CXEMBI, TaOIUIThI, 0003HAUCHIS
IIpH peuleHnH 3a1ad. [lonp30BaTbcs OCHOBHBIMU €AMHULIAMY U3MEPEHMS: IIEHBI, MacChl, PACCTOSIHUSA, BPEMEHH,
CKOPOCTH, BBIpa)KaThb OJHHW E€IUHMIBI BEIMYMHBI uepe3 aApyrue. M3Bnekars, aHaIW3UpPOBaTh, OIICHMBATH
nH(pOpMaINIO, IPEACTABIICHHYIO B TaOIUIE, HA CTOJIOYATON AMarpaMMe, HHTEPIPETHPOBATH MPEICTABICHHBIE
JaHHBIC, UCIIOJIE30BaTh JAHHBIC IIPU PCIICHUU 3aaay. HaI‘J'ISI,ZIHaH reoMeTpus. TTonmp30BaThCs r€OMETPUUCCKUMU
MOHATHUAMU: TOYKA, MpsMasi, OTPE3OK, Jyd, yroj, MHOTOYIOJbHUK, OKPYKHOCTb, Kpyr. [IpuBOIUTE NMpHMEpHI
00BEKTOB OKPYXKAIOIIET0 MHpa, UMEIMMX (OpMy H3YYEHHBIX TeoMmerpudyeckux ¢uryp. Mcmomb3oBaTh
TEPMHHOJIOTHIO, CBA3aHHYIO C yTJIaMHU: BEPUIMHA, CTOPOHA; C MHOTOYI'OJIbHUKaMU: yroji, BEpIinHa, CTOpOHA,
JIMaroHallb; C OKPYKHOCTBIO: PaJyc, TUaMeTp, LeHTp. M300paxars M3ydeHHbIe TeoMeTpuieckrue GUrypsl Ha
HEJIMHOBAHHOM M KJIeT4aTOH Oymare ¢ MOMOIUBIO LUPKYJIs W JIMHeWKW. HaxXoawTh HIJIMHBI OTPE3KOB
HEMOCPCACTBEHHBIM HM3MEPECHUCM C IIOMOIIBIO JIPIHGI7H(I/I, CTPOUTL OTPE3KU 3aJIaHHOI>'I JJINHBI; CTPOMUTH
OKpPY>KHOCTb 33JJaHHOTO pajauyca. Vcroap30BaTh CBOMCTBA CTOPOH M YIVIOB NIPSIMOYTOJIBHUKA, KBajpaTa Ajs UX
MIOCTPOEHHUS, BBIYMCIEHUS IUIOIAAM W IepuMeTpa. BpluuciaATe nepuMeTp W IUIOIAAbL KBajpaTa,
MPSIMOYTOJIBHUKA, (PUTYp, COCTaBIEHHBIX M3 MPSIMOYTOJBHUKOB, B TOM 4YHClIe (QUryp, W300paXEHHBIX Ha
kietyatoil Oymare. [lop30BaThCsi OCHOBHBIMHM METPHYECKUMM EIUHHULAMM WM3MEPEHUsS IJIMHBI, IUIOLIAIH;
BBIpXaThb OJHHM EIWHHLBI BEIUYMHBI 4epe3 apyrue. Pacmo3HaBaTh mNapaijienenures, KyO, HCIOJIb30BaTh
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TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb, WM3MEPEHUs, HAXOAUTh W3MEPEHMs Mapajelenuiena, Kyoa.
Boruucnate 00b€M KyOa, napajienenunesa 1o 3aJaHHbIM U3MEPEHUAM, I0JIb30BaThCs €ANHULIAMYI U3MEPEHHS
0o0béMa. PerraTe HeclIOKHBIE 3a/1a491 HA U3MEPEHHUE TEOMETPUUECKUX BEIMYHMH B MPAKTHYCCKUX CUTYAIHSAX.

IIpeameTHbIe pe3y1bTaThl 0CBOCHHS NIPOrPaAMMBbl Y4eGHOI0 Kypca K KOHIY 00y4yeHus B 6 Kiiacce.
Yucna u evlyucaenus 3HaTh ¥ IOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3JIUYHBIMU BUAAMH YUCEN U CIIOCO0AMH UX
3allUCH, TEPEXOOUTh (€CIM 3TO BO3MOXKHO) OT OJHOW (OpPMBI 3amucH 4ucna K Jpyroi. CpaBHUBATh M
YIOPSAOYMBATh LIEJIble YMCIIa, OOBIKHOBEHHBIE M JECATHYHBIC OPOOH, CPaBHUBATh YUCIA OJHOTO M pa3HBIX
3HAKOB. BBINONIHATE, coyeTast yCTHbIE U MUCbMEHHBIC IPUEMBI, apU(PMETHUECKUE ACHCTBUS C HATYpPaJbHBIMU U
LEJBIMA YHUCJIaMH, OOBIKHOBEHHBIMM M IECATUYHBIMH JPOOSMH, IOJOKUTEIBHBIMH M OTPHLATEIbHBIMU
yyclaMU. BBIUMCIATE 3HAUEHUS YHCIOBBIX BBIPRKEHUH, BBINONHATH MNPUKUAKY M OLEHKY pe3yibTara
BBIYUCJICHUN, BBIIOJHATH NPEOOpPA30BAaHUSI UYUCIOBBIX BBIPAKCHMH Ha OCHOBE CBOMCTB apuMETHYECKUX
neiictBuii. COOTHOCHTDH TOYKY Ha KOOPAMHATHOM MPSIMO C COOTBETCTBYIOIIMM €i YMCIIOM U H300paKaTh YMCIIa
TOYKaMH Ha KOOPJMHATHOW MPSIMOM, HAXOAUTh MOAYJb yucia. COOTHOCUTh TOYKH B MPSAMOYTOJNBHOM CHCTEME
KOOpAWHAT C KOOpAWHATaMH dTOH TOukd. OKpYIJSATh LeNble 4YWCia M ACCATHYHBIE IpoOu, HAXOIUTh
npubnKeHus ancen. Yucnosvie u Oykeenuvie gvipadcenusi. [lonuMaTe u ynorpedasiTh TEPMUHBI, CBSI3aHHBIE C
3allUChI0 CTENCHU YHMCNA, HAXOAWTh KBaApaT W KyO YMCIA, BBIYMCIATH 3HAUCHHS YHMCIOBBIX BBIPAXKCHUH,
coJiepkamux creneHu. [lonp30BaThecs NpU3HAKaMU JETUMOCTH, pacKiablBaTh HATypaJIbHbIE YMCIA HA IPOCTHIE
MHOXxHTeNU. [lonp3oBaTecst MacmTaboM, COCTAaBISTH MPOIOPLMU U OTHOIIEHMS. Vcnonb30BaTh OYyKBBI IS
0003HAa4YECHUSI YHUCEN MPHU 3alNMCH MAaTEMaTU4YeCKUX BBIPAKCHUH, COCTaBIATh OYKBEHHBIE BBIPAXKCHHSI U
q)OpMyJ'II)I, HaxoJuTh 3HAYCHUA 6yKBeHHI>IX BI)Ipa)KCHI/II\/'I, OCYIIECTBJIAA HCO6XOI{I/IMBI€ IHOACTAaHOBKU U
npeoOpa3oBanus. Haxonuth HeM3BECTHBI KOMIIOHEHT paBEHCTBA. Peuwienue mexcmosvix 3adau. Pematb
MHOT'OIIarOBbI€ TEKCTOBBIC 3aJaud apu(METHYeCKUM criocoOoM. PemaTh 3amauu, CBsI3aHHBIE C OTHOILLEHHEM,
MMpONOpUHUOHAIBHOCTHIO BEJIMYUH, IPOUCHTAMU, PCIIaTh TP OCHOBHBIC 3aa4Ud Ha IlpO6I/I 1 INPOLCHTHI. Pemarn
3a/lauM, COJEp)Kall[ie 3aBUCHUMOCTH, CBS3BIBAIOLINE BEIMYUHBI: CKOPOCTh, BPEMs, pacCTOsSHHUE, IIeHa,
KOJINYECTBO, CTOMMOCTb, IPOM3BOOUTEIBHOCTh, BpeMs, 00bEMa pabOTHl, HCIONB3Yd apH(pMeTHUECKHE
ILCﬁCTBI/IS[, OLICHKY, ITPUKHUJKY, ITOJIB30BATHECA €AMHHUIAMN U3MCPCHUA COOTBETCTBYIOIUX BCIUMYHH. CocTaBisTh
OyKBEHHBIE BBIPOKEHHS 10 YCIOBHIO 3a1aud. M3BinekaTb MHPOpMAIMIO, MPEICTABICHHYIO B TaOMUIax, Ha
JMUHEHHOH, CTONOYaToll WM KpPYyroBOW JauarpaMmax, WHTEPIPETUPOBATh NPEICTABICHHBIC JIaHHBIE,
WCIONb30BaTh JaHHBIC MPU pelleHuH 3anad. IIpeacraBisTe MHGOPMALMIO ¢ TOMOIIBIO TaOIUL, JIUHEHHOW U
cronbuatoi auarpamm. Haensonas eceomempus. I[lpUBOANTH TpPUMEPHl OOBEKTOB OKPYKAIOIIETO MHpA,
uMerIuXx (HopMy H3YHYEHHBIX I€OMETPHUYECKHX IJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PaBHBIX U
CUMMETPUYHBIX (uryp. M300paxkaTs ¢ MOMOIIBIO LUPKYJIS, JUHEHKH, TPAaHCIIOPTHpa HAa HEIMHOBAHHOH H
KJIeTYaToi Oymare M3ydeHHbIE IUIOCKUE TeoMeTpHYeckue QUrypbl U KOH(PUTYpallii, CHMMETPHUYHBIE (HUTYPEHI.
[Tonb30BaThCs TEOMETPUIESCKUMH TOHSATHSMHU: PABEHCTBO (DUTYp, CUMMETPHS, MCIIOIB30BaTh TEPMUHOJIOTHIO,
CBSI3aHHYIO C CHMMETpPHEH: OChb CUMMETPHH, LIEHTP CUMMeETpuH. HaxoquTh BeNTUUMHBI YIJIOB M3MEPEHHUEM C
MOMOILBIO TPAHCIIOPTHPA, CTPOUTH YIJIbl 33laHHON BEJIMUYMHBI, MOJIB30BATHCS MPH PELICHUU 337134 IPagyCHOH
MEpOil YIJIOB, pAaCllO3HABATh HA YEpPTEXkKaxX OCTPBIM, MPSMOM, pa3BEPHYTHIM U TYNOW yIJIbl. BBIYMCIATE IIUHY
JIOMaHOHM, IEPUMETP MHOIOYI'OJbHUKA, IIOJNb30BaTbCsi EAMHULAMU HW3MEPEHHs [UIMHBI, BBIpaXKaTb OIHHU
€IMHUIBI U3MEPEeHMs [UIMHBI depe3 Apyrue. HaxomuTb, MCHONB3ysl YePTEXKHBIE MHCTPYMEHTBHI, PACCTOSHHUA:
MEX]y TBYMSI TOYKaMH, OT TOUYKH JIO TIPSIMOH, JUTMHY ITyTH Ha KBAIPATHOW ceTKe. Brrancnsars miomans Guryp,
COCTaBIICHHBIX M3 MPSMOYTOJBHHKOB, WCIONB30BaTh pa3OMEeHHE Ha IMPSIMOYTOJILHUKH, Ha paBHbIE (QUTYDEI,
JOCTpauBaHUE [0 MPSIMOYTOJbHUKA, MOJIb30BATHCS OCHOBHBIMH €AMHHUIIAMU M3MEPEHUs IUIOIIAAM, BBIPaKaTh
OJIHM €IVHHIIBI U3MEPEHUS IIIOMAau uepe3 apyrue. Pacmo3HaBaTh Ha MOJENSIX M M300PKEHUSIX THPAMHUTY,
KOHYC, IIWJIMHJD, UCIO0Ih30BaTh TEPMUHOIIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKaA. M300paxkaTh
Ha KieTyaToil Oymare mpsIMOYTOJbHBIM  nHapajuieienunen. Bpruuciate 00bEM  HPSIMOYTOJBHOTO
napajienenuneaa, Ky0a, Mmosib30BaTbCsi OCHOBHBIMM EIMHULAMU H3MepeHUs o0béma; Pemarb HecnoxHble
3aga4u Ha HAXOXJICHUC I'COMETPUUYCCKUX BEIIMYNH B ITPAKTHUYCCKUX CUTYyallHUAX.

PaGouass mporpamma y4ye0HOro kypca «AJareopa» B 7-9 kiaccax (Jajee COOTBETCTBEHHO —
nporpamMMma y4e0HOro kypca «Aiaredpa», yaeOHbI Kypc).

IHosicHUTe/ILHASI 3aNIHCKA.

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO 00IIEro oOpa3oBaHUs: OHa oOecrieurBaeT
M3y4EHUE JPYrMX AWCUUIUINH, KaK €CTECTBEHHO-HAy4YHOTO, TaK M T'YMaHUTApHOTO IMKJIOB, €€ OCBOCHUE
HEOOXOIMMO JUTSl IPOJIOJDKEHHST 00pa30BaHMs M B TIOBCEHEBHOMN KU3HU. Pa3BuTHe y 00ydarommxcs HayqIHBIX
MIPECTAaBICHNH O TPOUCXOXKIACHHH W CYIIHOCTH anreOpandeckux aOCTpakIui, CIoco0e OTpaKeHHs
MaTeMaTHYECKOH HAyKOHl SBJIEHMA M TpPOLECCOB B INpPUpPOJAE U OOIIeCTBE, POJM MaTeMaTHYECKOTO
MOJICJINPOBAHMS B HAYYHOM MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHS
U KAa4eCcTB MBINUICHUS, HEOOXOMUMBIX JUISI amamnTallid B COBPEMEHHOM IHdpoBoM oOmiecTBe. M3ydeHwue
anreOpbl o0ecrieyrBaeT pa3BUTUE YMEHHUSI HAOMI0AaTh, CpPaBHUBATh, HAXOAMTH 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBHS M BBIBOJBI,
(dhopmynupoBaTs yTBep)kaeHnI. OcBOoeHHE Kypca anreOpsl 00eCHeunBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS
00yYaroLUXCs: OHU UCIIOJIBb3YIOT IeAYKTHUBHbIE U MHAYKTUBHbIE PAacCyXICHUS, 0000IEHHE U KOHKPETU3ALIUIO,
abctparupoBanue u anajoruto. OOydeHHe anreOpe MpeanonaraeT 3HaYUTENbHBIH 00BEM CaMOCTOSITENbHON
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JIEeSTeTbHOCTH  OOYyYaloONIMXCsl, IO03TOMY CaMOCTOSITENIHOE pelieHHe 3a1ad  SIBIETCS —pean3alei
JIeSTEeILHOCTHOTO TPHUHITAITA O0ydeHHs. B CTpykType mporpamMmel yaeOHOTO Kypca «Anredpa» s OCHOBHOTO
obmero o0pa3oBaHHs OCHOBHOE MECTO 3aHMUMAIOT COJAEp)KaTelIbHO-METOAWYeCKHe JNHHUU: «Uncna wu
BBIYKCJICHHUS», «AJre0panvyeckue BhIPAKEHUM», «YpaBHEHUS U HepaBeHCTBa», «DyHkiuu». Kaxaas u3 atux
COJlep)KaTeTbHO-METOUYECKUX JIMHUK pa3BUBaeTCI Ha TMPOTSHKEHHH TpEX JIeT W3YYeHUS Kypca,
B3aMMOJICHCTBYS C APYTUMHU €ro JMHUSAMHU. B Xome m3ydeHus yuyeOHOro Kypca OOYYaroUIMMCS MPUXOAUTCS
JIOTUYECKH PACCYXJaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH s3BIK. B CBs3W ¢ 3TUM B mporpammy
y4e0HOTO Kypca «AJredpa» BKIIOUEHBI HEKOTOPHIE OCHOBHI JIOTHKH, MPEACTaBICHHBIE BO BCEX OCHOBHBIX
paszmenax MaTeMaTH4ecKoro OOpa3oBaHUS W CIIOCOOCTBYIONIME OBIAACHHUIO OOYYAIONINMMHCS OCHOB
YHHUBEPCAIBHOTO MaTeMaTHYecKOro si3bika. CollepKaTelnbHOM U CTPYKTYpHOH OCOOCHHOCTHIO y4eOHOIro Kypca
«Anrebpa» SBISIETCA €r0 MHTErpupOoBaHHBIA xapaktep. ComepxaHue JTUHUH «Yrciaa ¥ BBIYUCICHISD) CITYXKHUT
OCHOBOW IS TANBHEUIIETO W3YYEeHUS MATeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO
MBILUIEHHS, (OPMUPOBAHHUIO YMEHHS MOJb30BAaTHCS ANTOPHUTMAMH, a TaKKe NPHOOPETEHUIO MPaKTHYECKUX
HaBBIKOB, HEOOXOAUMBIX sl IOBCETHEBHOM KM3HU. Pa3BuUTHE MOHATHS O YKCIie Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs CBSI3aHO C PAMOHAIBFHBIMHA W WPPAIMOHANBHBIMH YWCIaMHd, (HOPMUPOBAHUEM TPEACTABICHHHA O
JNEHCTBUTEIBHOM 4YHcJe. 3aBeplIeHHe OCBOCHHUS UHCIOBOM JMHHM OTHECEHO K CpeaHeMy oOmemy
obpazoBanuto. CopepikaHue ABYX alNreOpanuecKux JUHUN — «ANreOpandecKkue BHIPOKEHUs» U «YpaBHEHUS H
HEPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHHUIO y OOYUAIOUIMXCS MaTeMaTHYECKOTO ammapara, HeOOXOIUMOTO
JUTS pellieHns 3a7ad MaTeMaTHKH, CMEXHBIX IPEIMETOB M IMPAaKTHKO-OPUEHTHPOBAHHBIX 3amad. Ha yposHe
OCHOBHOTO 00IIero o0pa3oBaHUsl yUeOHBIM MaTepuall TPYMIIUPYETCS BOKPYT pallMOHATIBHBIX BBIPAKCHHIA.
AnreOpa NEMOHCTpPHpYET 3HAUYEHHE MAaTEMATHKH KaK s3bIKa JJISl TOCTPOCHHS MAaTeMaTHYEeCKHX MOJETeH,
OTMCaHUs MPOLIECCOB U ABIEHUI peambHOro mupa. B 3amaum oOydeHus anreOpe BXOIAT Takxke AalbHeiiee
pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HeOOXOAUMOT0, B YACTHOCTH, JJIsl OCBOCHHUS Kypca HHPOPMATUKH, U
OBJIaJICHNE HAaBBIKAMH JACIYKTUBHBIX paccyxieHuid. [IpeoOpa3oBaHHe CHMBOJBHBIX ()OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUS, CIIOCOOHOCTEH K MaTemarndeckoMmy TBopdecTBY. Copepxkanue (QyHKIIMOHATHHO-
rpaduuecKol JIMHUM HALEJIEHO Ha TMOJy4YeHHE OOYYaloIMMHUCS 3HaHWMH O (YHKIMAX Kak BakKHEHIIeH
MaTeMaTHYECKOH MOJIENU IS OMMCAHUSl U MCCIEA0BaHHUS Pa3HOOOpa3HBIX MPOLECCOB U SIBICHUN B MPHPOAC U
obmiectBe. M3yuenne maTepuaia ClioCOOCTBYET PA3BUTHIO y OOYUAIOIIMXCS YMEHHS UCIIONB30BaTh Pa3IMIHbBIE
BEIPa3HUTEIbHBIE CPENICTBA S3bIKA MAaTEMaTHKHA — CIIOBECHBIE, CHMBOJIMYECKHE, Tpa)UuecKue, BHOCHT BKJIAJl B
(hopMHpOBaHHE MPEACTABICHUH O POJIM MaTEMAaTUKU B PA3BUTHUHU [IUBUIIN3ALUH U KYJIbTYPHI.

CornacHo yueOHOMY TuTaHy B 7-9 Kitaccax m3y4aercsi y4eOHBIH Kypc «AnreOpay, KOTOPBIA BKIIOYAET
CIIEIyIOIINE OCHOBHBIE pa3fellbl coxepikaHus: «Uuciaa W BBIUUCICHUSN», «ANTeOpanmdecKue BBIPKEHUSY,
«YpaBHEHHS U HepaBeHCTBay, «DyHkium». O0Iee YUCI0 YacoB, PEKOMEHIOBAHHBIX ISl U3Y4YEeHUS y9eOHOro
Kypca «Anrebpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 gaca B Hezeno), B 8 kimacce — 102 yaca (3 vaca B
Heneno), B 9 kimacce — 102 gaca (3 yaca B HeIelo).

COJEPXAHHUE OBYYEHUS B 7 KJIACCE.

Yucna u BIYUCTCHHA.

Jpobu 0OBIKHOBEHHBIE U JIECATHYHBIC, TIEPEXO0 OT OJIHOW (hOPMBI 3armcH JIpobeii k apyroil. [lonsrue
paIMOHANBHOTO 4YHCIA, 3allUCh, CpPaBHEHHWE, YIOPSAOYMBAHHME PAIMOHAIBHBIX YHCEN. ApHQMeTHYecKue
JICWCTBUS C PallMOHAILHBIMH YMCIIaMU. Pemenne 3a1ay u3 peanbHON MPaKTUKU Ha YacTH, Ha Jpoou.CTerneHs ¢
HATypaJbHBIM TOKa3aTeNeM: OlpeelicHre, MpeoOpa3oBaHHe BBIPAKEHHNI HA OCHOBE OINpENIEICHUS, 3aIliCh
Oonpimx yucen. [IporeHTsl, 3amuch MPOIEHTOB B BHJIE MPOOH W IpOoOH B BUAE MPOIEHTOB. TpH OCHOBHBIE
3aJladyl Ha TMPOLEHTH, pEeUIeHHe 3aJad M3 peajbHONM NpakTUKH. [IpuMeHeHHe MpPHU3HAKOB AEITMMOCTH,
pas3iokeHre Ha MHOXKHTENIM HATypaJIbHBIX Yucell. PeanbHbIe 3aBUCHMOCTH, B TOM YHUCIE TpsMas U oOpaTHas
MIPOTTOPITUOHATHLHOCTH.

Auredpanveckne BbIpaKeHUsl.

IlepemenHble, 9nCI0BOE 3HAYCHHE BBIPAXKEHHUS C TepeMeHHOW. JlomycTHMbIe 3HAYEHHUS MEPEMEHHBIX.
[IpencraBienne 3aBUCUMOCTH MEXKIy BeIMUYMHaMH B Buae (opmynsl. Beumcnenns mno ¢opmynam.
[IpeoOpa3oBanre OyKBEHHBIX BBIPRKEHHH, TOXKIAECTBEHHO DPAaBHBIC BBIPAKEHHUS, NpaBWiia NPeoOpa3oBaHUS
CYMM H TIPOM3BEJICHHH, IPaBUJIa PACKPBITUS CKOOOK ¥ MPHUBEACHUS MOT0OHBIX ciaraeMbix. CBOMCTBA CTEIICHH C
HaTypalbHbIM ToKa3aTeneM. OgHOwWIeHb W MHOTrowieHbl. CremeHp MHorowieHa. Clo)keHWE, BbIYHMTAHHE,
YMHOXXEHHE MHOTOWIeHOB. (POpMyJbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBI M KBajapaT pPa3HOCTH.
®opmyJlia pa3HOCTH KBaIpaToB. Pa3okeHrne MHOTOYWIEHOB HA MHOYUTEIH.

YpaBHeHus ¥ HepaBeHCTBA.

VYpaBHeHHE, KOPEHb YpaBHEHHUs, MpaBuja NpeoOpa3oBaHUsl YpaBHEHHsI, PaBHOCWIIBHOCTh YPaBHEHHH.
JIuneiliHoe ypaBHEHHME C OJHON NEPEMEHHOM, YMCIO KOPHEH JMHEWHOrO YpaBHEHHMS, PEIICHUE JIMHEHHBIX
ypaBHeHui. CocTaBieHNE YpaBHEHUH 10 YCIOBHIO 3a/1a4di. Pemnenne TeKCTOBBIX 3a/1a4 C TMTOMOIIBI0 YPaBHEHUH.
JluneiiHoe ypaBHEHHE C JIByMs NEpPEeMEHHBIMH U ero rpaduk. Cucrema IBYX JHMHEHHBIX ypaBHEHUH C JBYyMs
nepeMeHHbIMU. Perienne cucteM ypaBHEHHH cIOCOOOM MOACTaHOBKH. [IpuMepsl pemeHns TeKCTOBBIX 3a/1a4 C
MOMOIIBIO CUCTEM YPaBHEHHUIA.

DyHKUMH.

Koopaunara Touku Ha mnpsmoil. UucioBble NPOMEXYTKH. PaccTosHue MeXIy ABYMS TOYKaMu
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KOOpJIMHATHOM mpsiMoii. [IpsimoyronbHas cucrema koopauHat, ocd Ox u Oy. AOcuucca v OpAMHATA TOYKH Ha
KoopAuHaTHOH IutockocTH. Ilpumepsl rpadukoB, 3amaHHbBIX (opmynamu. YUrteHue rpaduKoB peasbHBIX
3aBucumoctei. [lonstue dynkunu. I'paduk gynxouu. CoiictBa ¢yHkuumil. Jluneiinas QyHkuus, e€ rpaduk.
I'paduk pyakuu y = |x|. 'paduueckoe peiieHne JUHSHHBIX YPAaBHCHUI U CHCTEM JIMHEHHBIX YPaBHEHUH.

COJEPXAHUE OBYYEHUS B 8 KJIACCE.

Yucna u BbIYUCICHHUS.

KBagpatuplii kopeHb u3 uncna. [lonsarue o6 uppaumoHanbHOM uuciie. JlecaTHYHblE MPHONMKEHUS
uppanvoHanbHeIX uucen. CBoiicTBa apuU(METHUECKHMX KBAJpPATHBIX KOpPHEH M HUX IPUMEHEHHE K
peoOpa30BaHUIO YHWCIOBBIX BBIPAKEHUM M BbIYMCICHUSM. JleiicTBuTenbHble uuciaa.CTeneHb C ILEIbIM
rokazareneM u e€ cBoiicTBa. CTaHmapTHas 3alKCh YHCIA.

Asredpanyeckne BbIPpasKeHUsl.

KBagpathslil TpéxwieH, pa3iokeHHe KBaJpaTHOrO TpEXWIEHa Ha MHOXKUTENH. Anredpanyeckas Ipoosb.
OcHoBHOE CBOHCTBO anreOpandeckoit n1podu. CiokeHHe, BEIYUTAHUE, YMHOXKEHHE, JCICHUE anreOpandecKux
npoOeii. PanimonanbHble BEIpakeHUsI U MX PeoOpa3oBaHHe.

YpaBHeHus U HepaBeHCTBA.

KBagpatHoe ypaBHeHWe, QopMmyla KOpHEH KBajgpaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHHUH, CBOISIIMXCA K JIMHEWHBIM M KBagpaTHBIM. [Ipocreiime apoOHO-palMoHaIbHBIE YpaBHEHUS.
I'padmyeckas nHTEpIIpeTanus ypaBHEHUH C ABYMS NEPEMEHHBIMUA M CHUCTEM JIMHEHHBIX YpaBHEHUH C ABYMS
NepeMeHHbIMH. [IpuMepsl peleHus CHCTEM HEIWHEMHBIX YpaBHEHUH C IByMs INEepeMEHHBIMHU. Pemenue
TEKCTOBBIX 3aja4 aJireOpandeckuM criocodoM. YHcIoBbie HEPAaBEHCTBA U MX CBOMCTBAa. HepaBeHCTBO ¢ OJIHOM
nepeMeHHol. PaBHOCHIBHOCTH HepaBeHCTB. JIMHEWHbIE HEpaBeHCTBA € OJHOM mnepeMeHHOH. Cuctemsl
JINHEUHBIX HEPABEHCTB C OJJHON MEPEMEHHOII.

DyHKIUH.

INonstue dynkiuu. OONacTh ONpENCIICHUS U MHOXECTBO 3HaueHWM (yHKmuu. CrocoObl 3amaHus
¢byaxmmit. ['paduk pyakunu. Urtenme cBoiictB QyHkumun mo e€ rpaduky. IIpumepsl rpadukoB (QyHKIWH,
OTpaXKaroIUX peajbHble npouecchl. MyHKUMM, ONMUCHIBAIOIIME HPSAMYIO U OOpPaTHYIO MPONOPLHOHATIbHbBIE
3aBUCUMOCTH, UX rpaduku. OyHkuum y = X, y= X, y =Vx, y=|x|. 'paduueckoe pelenre ypaBHeHHIT U CHCTEM
YpaBHEHUH.

COJEP)KAHUE OBYYEHMUS B 9 KITACCE.

Ymucna u BBIYUCTEHHA.

PanuonanpHple uyucna, WppaUoHAbHBIE YWCIA, KOHEYHBIE W OECKOHEYHBIE JIECSITUYHBIE IpoOu.
MHOXeCTBO IeHCTBUTENBHBIX YUCENl, JCHCTBUTENbHBIC YUCIa KaK OECKOHEUHbIC ACATHYHBIE ApoOH. B3aumuo
OJIHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JIEUCTBUTEIBHBIX 4YHMCEI M KOOPAWHATHOM IPSIMOM.
CpaBHeHME [IeHCTBUTENBHBIX YHCEN, apupMeTHdeckue ACUCTBHUS C JIEHCTBUTENBHBIMH YHUCIaMH. PazMepsr
00BEKTOB OKPY’KAIOIIET0 MHPA, JJIUTEIBHOCTh MPOLECCOB B OKpyskaromeMm mupe. lIpubmmkénnoe 3HaueHue
BEJIMYHMHBI, TOYHOCTh NpuOmmxenus. Okpyrienue yucen. [Ipukuaka u oneHKa pe3ynbTaToB BHIYUCICHUI.

YpaBHeHus ¥ HEpaBeHCTBA.

Jluneiinoe ypaBHeHue. PemieHue ypaBHEHUM, cBoAfIUXCS K JuHEHHbIM. KBagpaTHoe ypaBHEHHE.
Pemenne ypaBHEHMI, CBOAAIMMXCS K KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. [IpuMeps! pemieHns ypaBHEHUI
TpeTheil M YeTBEPTON CTeNeHel pa3ioKeHHEeM Ha MHOXHTENU. PemieHue IpoOHO-pallMOHABHBIX YPaBHEHHH.
Penrenne TeKCTOBBIX 3ajjad alreOpanvyecKuM METOJIOM. YpaBHEHHE C JABYMS TEpEMEHHBIMH M €ro rpaduk.
Pemenne cucteM IByX JIMHENHBIX YPABHEHUH C IByMs IEpEMEHHBIMU. PellieHne cucteM JByX ypaBHEHHMH, OJTHO
W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpPOH creneHH. [ 'padudeckass MHTEpIpeTalds CUCTEMbl YPaBHEHUH C
JIBYMSI TIEpEMECHHBIMU. PellieHne TEeKCTOBBIX 3a/1a4 anreOpanyeckuM crocoOoM. UnCIIoBble HEPABEHCTBA W HX
CBOMCTBa. PenieHue TMHEMHBIX HEPABEHCTB C OJHOM mepeMeHHOH. Perienue cucteM JIMHEUHBIX HEPABEHCTB C
onHOM mepeMmeHHOH. KsanmparHble HepaBeHCTBa. I'padudeckas HHTEpIpeTanys HEpaBEHCTB U CHCTEM
HEPaBEHCTB C IBYMS TIEPEMEHHBIMHU.

DOyHKIUH.

Ksagpatnunas ¢ysakuums, e€ rpagux u cBoiicta. IlapaGona, KoopIuHATH BEPLIMHBI MapadOibl, OCh
CUMMETpUU mapabonbl. ['papuku yHkumid: y = £x,y = £x+ b,y = %,y = x3y=+Vx,y=|x|, n mx
CBOICTBA.

Yucnosblie MOCIe0BATEIBLHOCTH M IPOTPECCHH.

[ToHsATHE YMCTIOBOW MOCTIENOBATENEHOCTH. 3a/JaHHE TIOCJIE0BATEIbHOCTH PEKYPPEHTHON QOopMyIon u
¢dopmynoii n-ro uneHa. Apudmerndeckas W TeoMeTpuyeckas mnporpeccud. DopMmynbl N-ro  4ieHa
apu(METUYECKOIl W TeOMETPHUUYECKOW MpOrpeccuid, CyMMBI IEpPBBIX N wieHOB. M3o00pakeHWe YJICHOB
apupMETHISCKON M TEOMETPHUECKOW MPOTPECCHil TOYKAMHM Ha KOOPAWHATHON IUIOCKOCTH. JIMHEHHBIA W
9KCIIOHEHIUAITBHBIN pocT. CIIOKHBIE MPOIIEHTHI.

IIpenMeTHBIE pe3yJIbTATBI 0CBOCHHS MPOTPAMMBI Y4eOHOI0 Kypca «Ajredpa».

IIpenmeTHBIE pe3yIbTATBI OCBOCHMS MPOrPAMMBI Y4e0HOI0 Kypca K KOHIY 00y4YeHHs B 7 Kiacce.
Yucna u eviuucnenusi. BBIIONHATH, coueTass YCTHBIE M NUCbMEHHbIE NPUEMBI, apU(pMETUUECKUE NEHCTBUS C
pauMoHaJIbHBIMU YnciaMi. HaxoauTh 3HaueHHsT YMCIOBBIX BBIPAXKEHUH, TPUMEHATh pa3HOOOpa3HbIE CIIOCOOBI
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U TIpUEMBI BBIYHMCIICHHS 3HAYCHUH APOOHBIX BBIPAKEHHH, COICPIKAIINX OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOH.
ITepexomuts oT omHOW (opMBI 3amucu Yuced K Apyrod (mpeoOpa3oBBIBaTh JCCATUYHYIO ApoOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JAECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO [ECATHUYHYIO JpoOBb).
CpaBHuBaTh M YIOPSIOUUBATh palloHalbHble ducia. OKPYIJsATh 4yucia. BBINOIHATE NPUKUIKY M OLEHKY
pe3ynbTaTa BBIYMCIICHHUM, OLCHKY 3HAYEHWM YWCIIOBBIX BBIPa)KCHUMN. BBINONHATE NEHCTBHA CO CTEHNEHSAMH C
HaTypaJbHbIMH MOKa3aTeasiMU. [IpUMeHsTh MpU3HAKK JENMMOCTH, Pa3ioKeHHe Ha MHOXKUTEIHM HAaTypalbHbIX
yucen. Pemars  NpakTUKO-OPUEHTHUPOBAaHHBIE — 3a/ayd, CBSI3aHHBIE C  OTHOLIEHHEM  BEIMYUH,
MPOMOPIUOHATIBHOCTBIO BEJIWYMH, MPOLEHTAMH, HHTEPIPETHPOBATh PE3YyJIbTAThl PEIICHUS 3aJad C y4ETOM
OTpaHMYEHHUH, CBA3aHHBIX CO CBOMCTBAaMHM pPacCcMaTpUBAaEMBIX OOBEKTOB. AneebpauuecKue GblpadCeHusl.
Hcnonb3oBaTh anredpandecKyto TEPMHHOJIOTHIO I CHMBOIIMKY, IPUMEHSTH €€ B MpoIiecce OCBOCHHS YUeOHOTO
Matepuana. HaxonuTs 3Ha4eHns1 OyKBEHHBIX BBIPQKEHHUN IIPU 3aJaHHBIX 3HAUCHUSX IIEPEMEHHBIX. BBIIONHATH
peoOpa30BaHMs LEIOr0 BEIPAXKEHNS B MHOTOWIEH NPUBEICHNEM NTOJO0HBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BbImONHATE YMHOKEHHE OJHOYICHAa HAa MHOTOWIEH W MHOTOYICHAa Ha MHOTOWIEH, NPUMEHSTH (OPMYIIBI
KBajpaTa CyMMBI U KBajpaTa pa3HOCTH. OCyIIECTBIATh pa3oKeHHEe MHOTOWIEHOB HA MHOKUTEIH C TIOMOIIBIO
BBIHECCHMS 33 CKOOKH OOIIEro MHOXXUTENS,, TPYIIIMPOBKH CJIAraeMblX, IPUMEHEHHUsI (JOpMYJl COKpAILEHHOTO
yMHOKeHHS. [IpuMeHsATh mpeoOpa3oBaHUsl MHOTOWICHOB IS PELICHUS Pa3iWYHBIX 3a1a4 W3 MaTeMaTHKU,
CMEXHBIX MpEIMETOB, W3 peaJbHOM TMpakTHKU. Vcronb30BaTh CBOICTBa CcTENEHEM ¢ HaTypaJbHBIMH
[OKa3aTessIMU Ul IpeoOpa30BaHusl BRIpDAKEHUN. Ypasuenus u nepagencmea. PeliaTs nuHEHbIE YpaBHEHUS C
OHOM MEepEeMEHHOW, NpPHMEHAA IMpaBHia IEepexoJa OT HCXOJHOTO YPAaBHEHHS K PABHOCWIBHOMY €MY.
[IpoBepsTh, sBIsETCS U 4YMACIO KOpHeM YypaBHeHHs. [IpuMeHSTH rpaduueckue METOABl TPH PEHICHUH
JMUHEHHBIX ypaBHeHUH M ux cucreM. IlogOupare mpuMepsl map 4ucen, SBISIOMIMXCS PELICHUEM JHHEHHOIO
YpaBHEHHS C ABYMS nepeMeHHbIMH. CTPOUTh B KOOPAMHATHON MJIOCKOCTH TpadUK JUHEHHOI'O YPaBHEHHS C
JBYMSI TIEPEMECHHBIMH, TONB3YSICh TpaduKoM, MPUBOAUTH NMPUMEPHI pElcHHUS ypaBHEHHUs. PemaTh crcTeMbl
IBYX JIMHEHHBIX ypaBHEHUH C JBYMsSI NEPEMEHHBIMU, B TOM uuncie rpadudeckd. CocTaBisiTh M pemiaTh
JIMHEMHOE YypaBHEHWE WM CUCTEMY JIMHEHHBIX YpaBHEHHWI IO YCIOBHIO 3aladyd, WHTEPOPETUPOBATH B
COOTBETCTBHU C KOHTEKCTOM 3a/lauM MOJYYCHHBIH pe3ynbrar. @yukyuu. W3o00paxkarh Ha KOOPIAMHATHOM
NpsIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, HHTEpBaNbl, 3alHCHIBATh
YHCJIOBBIE NPOMEXYTKH Ha airedpanyeckoM s3bike. OTMe4aTs B KOOPAMHATHOM IUIOCKOCTH TOYKU IO
3aJlaHHBIM KOOpJAWHATAaM, CTPOUTHh Tpadukd NUHEHHbIX QyHKnud. Ctpouts rpaduk ¢GyHKIEH Y = |x|.
OnwuceiBaTh C TOMOIIBIO (QYHKIHMHA W3BECTHBIC 3aBUCHMOCTH MEXAY BEIMYHMHAMH: CKOPOCTh, BpEMS,
paccrosiHue, IeHa, KOJIMYECTBO, CTOUMOCTb, POM3BOIUTEILHOCTD, BpeMs, 00bEM paboTel. HaxonuTs 3HaueHne
¢yHkuuun mno 3HaueHuro e€ aprymenra. IloHumare rpadudeckuii cmoco0 MpEACTAaBICHUS W aHaNM3a
WHPOpPMAIIMKM, W3BIEKaTh W WHTEPIPETUPOBATh WHPOpPMANUI0 #3 TpadUKOB pealbHBIX MPOIECCOB |
3aBUCUMOCTEM.

IIpeameTHbIe pe3yJibTaThl OCBOCHHS POrPaMMBbI Y4eOHOI0 Kypca K KOHIY o0y4yeHus B 8 kiiacce.

Yucna u eviuucnenus. VIcronb30BaTh HadaIbHBIE NPEICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX UUCEN IJIS
CPaBHEHUS, OKPYTJIEHMS WU BBIUYMCICHHH, M300pakaTh AEWCTBUTENIbHBIE YHUCIIA TOYKAMH Ha KOOPIWHATHOMN
npsMoil. IlpuMeHsATh mNOHATHE apU(METHYECKOTO KBaJIpaTHOTO KOPHS, HAXOAWTh KBaJApaTHBIE KOPHH,
UCTONB3YySl NPU HEOOXOIUMOCTH KallbKYJISITOP, BBINOJHATH NPeoOpa30BaHUsl BBIPAKEHHH, COAEPIKAIINX
KBaJIpaTHbIE KOPHH, HCIIOJIB3Ys CBOWCTBA KOpHEH. Mconp30BaTh 3anucy OOIBIINX U MAJIBIX YHCEIT C TOMOIIBIO
JeCATUYHBIX JIpoOel u creneHel umcna 10. Aneebpauueckue svipadicenus. [IpUMEHSTh TOHATHE CTETICHU C
LEJIBIM TIOKa3aTeNleM, BBIIOIHATE IPeoOpa3oBaHusl BRIPAKEHUH, COJEPKALINX CTETIEHH C LIEIbIM IIOKa3aTelIeM.
BrIMoNHATE TOXKIECTBEHHBIE MPEeoOpa30BaHMsl PallMOHAIBHBIX BBIPAKEHHH HAa OCHOBE MPAaBHJ JEHCTBUI Haj
MHOTOWJIEHAMH W aireOpanmdecKMMH JpoOsMu. PacknajpiBaTh KBajpaTHBIM TPEXWIEH HAa MHOXKHTEIH.
[IpumensaTe npeoOpa3oBaHMs BBIPAKEHUHA [JIs1 PEIICHUS Pa3IMYHbIX 334ad M3 MaTeMaTHKH, CMEXKHBIX
MIPEIMETOB, U3 PealbHON MPAKTUKU. Ypasuenus u nHepasencmea. PelmiaTe TMHENHBIE, KBaJpaTHbIE YPaBHEHHS U
pamoHaNbHbIE YPaBHEHHUS, CBOIAIINECS K HUM, CUCTEMBI IByX YpaBHEHUI C IByMs iepeMeHHbIMU. [IpoBoauTh
MpOCTEHIINEe UCCIEOBaHUsI YPaBHEHHH W CHUCTEM ypaBHEHHH, B TOM YHCJE C NPHUMEHEHHEM IpapuyecKux
npeacTaBieHuil (ycTaHaBIMBAaTh, UMEET JIM ypaBHEHHE WJIM CHCTEMa ypaBHEHHH pEIICHHS, €CIi UMEET, TO
CKOJIBKO, M mpouee). Ilepexoauth OT ciioBecHOW (HOPMYJIUPOBKH 3a1aud K e€ anreOpanueckorl MOIEIH ¢
MIOMOIIBIO COCTABJIEHUS YPAaBHEHWS WM CHCTEMBl ypaBHEHHWH, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/lauydl NOJY4YEHHBIH pe3ynbTar. [IpuMeHSITh CBONWCTBA YMCIIOBBIX HEPABEHCTB JUIS CPaBHEHMUS,
OILICHKH, pellaTh JIMHEWHbIE HEPaBEHCTBA C OJIHOW IMEPEeMEHHOH W WX CHUCTEMBI, JaBaTh T'padUUECKYIO
WUTIOCTPALIMI0 MHOYKECTBA PEIIEHUI HEpaBEeHCTBA, CUCTEMbI HEpaBEHCTB. PyHkyuu. [IoHUMAaTh U UCTIOJIB30BaTh
(YHKLIMOHANBHBIC TOHATHS U SI3BIK (TEPMHUHBL, CUMBOJIMYECKHE 0003HAYECHHUS), ONPEAEIIATh 3HAUeHUE (QYHKIMH
[0 3HAYECHHUIO apryMeHTa, ONpenesTh cBoiicTBa ¢yHKuuHU 1o e€ rpaduky. CTpouTh rpaduku IeMEHTAPHBIX

. # o o ..
GbyHKIMA Buma: y = Y= x%,y = x3,y = +/x,y = |x|, onuckBaTh CBOHCTBA YMCIIOBON (YHKIHMH MO €&

rpaguky.

IpeameTHbIe pe3yabTaThl 0CBOEHHSI TPOrPaMMBbl Y4EGHOT0 Kypca K KOHIY 00y4yeHus B 9 KJacce.
Yucaa u BeruuciaeHus. CpaBHUBATH U yIIOPSIOYMBATh PALlMOHATBHBIC M HPPALMOHAIBHBIC YNCIa. BEITOIHATS
apuMeTHIecKrue ACUCTBHS C pallMOHAJIBHBIMU YHCIIaMHU, COYETasi yCTHBIE M TUChbMEHHbIE TPUEMBI, BBITIOIHSTD
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BBIYUCIICHUS C HWPPAlMOHAIBHBIMA 4YHCIaMd. HaxXxoguTh 3HAYCHHsI CTEICHEW C IENBIMU TOKa3aTesIMH |
KOpHEH, BBIUHCIATH 3HAYCHUS YHUCIOBBIX BBRIpaXeHUH. OKPYyriasaTh ICHCTBUTENBHBIC YHCIA, BBITIOIHATD
NPUKUJIKY pPE3yJbTaTa BBIUMCICHUM, OLEHKY YHCIOBBIX BBIpaXCHUU. Ypaeuenus u Hepasencmea. Pemartb
JMHEWHBIC W KBaJpaTHBIC yYpaBHECHHS, YPAaBHEHUS, CBOMSIIIAECS K HUM, MPOCTEHIIHE TPOOHO-paIrliOHAIBHEBIE
ypaBHEHUs. PemaTs CUCTEMBI IBYX JIHHEWHBIX YPaBHEHHUH C JBYMS MTEPEMEHHBIMH U CUCTEMEI IByX YpaBHEHUH,
B KOTOPBIX OJTHO YPaBHCHUE HE SIBJISICTCS JIMHCHHBIM. Periath TEKCTOBBIC 3a/1a4d areOpandecKuM CIiocoOOM ¢
MOMOIIBIO COCTAaBJICHUS YpPaBHCHUS WJIM CUCTEMBI JABYX YpaBHEHUN C JByMs MepeMEeHHbIMU. [IpoBoauTh
MPOCTEHIINEe WCCIEIOBaHNSI YPaBHEHUH W CHUCTEM YpPaBHEHHA, B TOM YHCII€ C MPUMEHEHHEM rpaduaecKux
TpencTaBieHni (yCcTaHaBIMBaTh, UMEET JIM ypaBHEHHE WM CHUCTeMa YpaBHEHWH DEIIeHHs, €CIH MMEET, TO
CKOJIBKO, W TIpodee). PemaTh JMHEIHHBIE HEPaBEHCTBAa, KBaJpaTHbIE HEPAaBEHCTBA, HM300pa)kaTh pEIICHUC
HEpPAaBEHCTB Ha YMCIIOBOHM MPsIMOM, 3alUChIBaTh PEIICHUE C MOMOIIBIO CUMBOJIOB. PelllaTh CUCTEMBbI JIMHEHHBIX
HEpaBEHCTB, CUCTEMbI HEPAaBEHCTB, BKIIIOYAIOIINE KBaAPAaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHHUE CHUCTEMBI
HEPaBEHCTB Ha YHCJIOBOM MPSIMOM, 3aIUCHIBATh PEUICHUE C TTOMOIIBI0 CUMBOJOB. Vcmonb30BaTh HEpaBEHCTBA
MpU  PEUICHUH Pa3IMYHbIX 3amad. @yukyuu. Pacno3HaBaTh (QYHKIMM H3YYCHHBIX BHUAOB. [loka3biBaTh
CXEMaTHYEeCKH PACTOJIOKEHUE Ha KOOPIUHATHOW IUIOCKOCTH TpadukoB (GyHKIWH BUma: Yy = #x,y = £x +

b,y = %, y=ax?+bx+c,y= x3 y=+x,y=|x| B 3aBucUMOCTH OT 3HaueHHil K0I)HUIHEHTOB,
ONHCHIBaTh CBoOWcTBa (pyHKIMHA. CTpOWUTh W HM300paxkaTh CXEMaTHYECKH TpapuKu KBagpaTUIHBIX (YHKIWH,
OIMCHIBATh CBOMCTBA KBaApaTHUYHbIX (PyHKIMH 1o ux rpaduxam. PacmosHaBaTe KBagpaTHUHYIO (DYHKLHIO IO
¢dopmyre, PUBOIUTH NPUMEPHI KBaJpaTHUHBIX (PYHKIMK U3 pealbHON KHU3HU, QU3UKHU, TeoOMeTpuH. Hucrogvie
nocnedosamenvHocmu u npozpeccuu. PacnozHaBath apu(METHYECKYI0 M T€OMETPHUECKYIO MPOTPECCUH TPH
pa3HbIX crioco0ax 3aJaHus. BEITOTHATH BEIYMCIECHUS ¢ UCIONb30BaHUEM (OPMYI N-TO WieHa apupMEeTHIECKON
U T€OMETPHUYECKON MPOTPecCHii, CyMMBI TEPBBIX N 4iieHOB. M300pakaTs 4ieHbl MOCIEA0BATEILHOCTH TOYKAMH
Ha KOOPAMHATHOM ITOCKOCTH. Pemare 3aaun, cBsI3aHHbIE C YHCIOBBIMH TOCIEI0BATEILHOCTAMH, B TOM YHCIIE
3aJaud U3 PeaTbHOM KHU3HHU (C UCTIONB30BAHUEM KaJIbKYIATOPA, HUPPOBBIX TEXHOJIOTHUIL).

Padouas mporpamma y4deOHOro kypca «l'eomerpus» B 7-9 Kiaccax (najiee COOTBETCTBEHHO —
nporpamMma y4e0Horo kypca «I'eomerpusi», ydeOHbIiH Kypc).

IHosicHuTeILHAA 3alIHCKA.

I'eomeTpuss Kak ONWH M3 OCHOBHBIX DAa3feNiOB INKOJBHOM MaTEMAaTHKHM, UMEIOIIMHA CBOEH LENBIO
o0ecTeYnTh H3y4YeHHe CBONCTB U Pa3MepoB (QUryp, UX OTHOIICHUH M B3aUMHOE PACIONOKECHUE, OMUPACTCs Ha
JIOTHMYECKYIO, JIOKa3aTeNbHYl0 JHHUIO. L[eHHOCTh M3y4eHHS TEOMETPHM Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMsl 3aKIIOYACTCS B TOM, YTO OOyyaromIWiicss Y4YUTCS NPOBOIUTH AOKA3aTeNbHBIC PACCYXKICHHS,
CTPOMUTH JIOTHYECKHE YMO3AKIIOUEHUs, NOKa3bIBaTh HCTHHHBIE YTBEPKACHHA WU CTPOUTh KOHTPIPHUMEPHI K
JIOXHBIM, TIPOBOJUTH PACCYKICHHS «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB, (HOPMYIHPOBATH
oOpaTtHble yTBepkaeHMA. Lleablo M3ydeHus TeOMETpUH SIBIISIETCS HCIONb30BaHUE €€ KaK MHCTPYMEHTa IpH
pElIeHNH KaKk MAaTeMAaTUYeCKHX, TaK M IPAKTUYECKHX 3aJad, BCTPEYAIOUIMXCS B PpEANbHOM KHU3HMU.
OOyuaromuiicst JOJDKEH HAyYUThCS ONPENENITh TeOMETPHUECKYI0 (HUTYpy, OMUCHIBATH CIIOBAMHU YEPTEXK WIIN
PHUCYHOK, HaWTH TUIOMIQ/(b 3€MENILHOTO y4acTKa, PacCuuTaTh HEOOXOIUMYIO JJTUHY ONTOBOJOKOHHOTO Kabdels
nnn Tpedyemble pa3Mepsl rapaxka s aBTomMoOwis. Ilpu pemieHMM 3agad HPaKTHUECKOTO XapakTepa
00y4Yaromuiics y4uTCS CTPOUTh MaTeMaTW4ecKhe MOJENU pPEalbHBIX JKM3HECHHBIX CHUTYAIlMid, MPOBOJUTH
BBIUMCJICHUS U OIEHHBATh MOJY4YEHHBIH pe3ynbTaT. BakHO MOMYEPKHBATH CBSI3U TEOMETPUM C JIPYTHMH
y4eOHbIMU TIpEeIMETaMH, MOTHBHPOBATh HCIIOIb30BATH ONPENENCHUs] T'€OMETPUYECKUX (QUIYp U TOHATHH,
J€MOHCTPHUPOBATh IPUMEHEHNE TIOIYYE€HHBIX YMEHUH B (PH3MKe U TEXHUKE. DTH CBA3M HanOoJee IPKO BUIHBI B
Temax «BekTops», «TpuroHomerpuueckie COOTHOLICHUS Y, «MeTto koopanHaT» U «Teopema [Tudaropar.

Yuebnubii kypc «l'eomerpus» BKIIOUACT CIEAYIOIIME OCHOBHBIE pa3fieibl  COJCpPIKAaHUS:
«l'eomerpuueckne Qurypsl M uX CBOHCTBa», «l3MepeHne reoMeTpUUECKHX BEIHUYUHY», «JleKapToBbI
KOOpJIMHATHI Ha IUIOCKOCTHY, «BekTops», «JIBmkeHus TutockocTw», «IIpeobpazoBanusi momobus». OOiee
YHUCJIO YacOB, PEKOMEHIOBAHHBIX IS M3y4deHHs ydueOHoro kypca «I'eomerpusi», — 204 yaca: B 7 kiacce — 68
yacoB (2 yaca B Henenro), B 8 kiacce — 68 yacos (2 yaca B Hezenro), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

COJEP)KAHUE OBYYEHMUS B 7 KIIACCE.

HauanbeHble moHsATUS reoMeTpun. Touka, psimasi, OTpPe30K, Jiyd. Yroia. Buasl yrnos. BepTukaneHele u
CMEXHbIe yribl. buccektpuca yrma. Jlomanas, MHoroyrosbHuK. [lapannenpHOCTs M NEPHNEHAHUKYISIPHOCTH
npsaMeix. CummerpuuHble ¢urypbl. OCHOBHBIE CBOWMCTBa OCEBOM cuMMmeTpuu. llpumMepbl cuMMmeTpuu B
okpyxaromeM wmupe. OCHOBHBIE TIOCTPOEHHS C IMOMOMIBIO IHPKYNIs W JmHEHKku. TpeyronpHuK. Bricora,
MeauaHa, OMCCEKTpHca, MX CBOHCTBAa. PaBHOOEIpEeHHBIH M PaBHOCTOPOHHHMW TpeyroibHUKH. HepaBeHCTBO
TpeyroiapHuKa. CBOHCTBA M MPU3HAKH PaBHOOEIPEHHOTO TpeyrojibHuKa. [Ipu3Haky paBeHCTBa TPEYTrOJILHUKOB.
CBoiicTBa M NPHU3HAKHN MapaJyIeNbHBIX MpsMbIX. CyMMa yTiIoB TPEyrojbHUKA. BHEIHNE yriipl TPEeyroIbHUKA.
[IpsimoyronbHblii  TpeyrodsbHUK. CBOHCTBO MeIWaHBI MPSMOYTOJBHOTO TPEYroJbHUKA, MPOBEAEHHOH K
runoreHyse. [Ipu3Haky paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYronbHBIN TPEYTOJIbHUK C YIJIOM B
30°. HepaBeHCTBa B I'€OMETPUU: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JOMaHOW, TeopeMa O
OosplieM yriie U Ooiblliell CTOpOHE TpeyroibHUKa. [leprneHauKyisip U Hak/IOHHas. |'eOMeTpHYecKoe MecTo
ToueK. buccekTpuca yrima M cepeiMHHBIA TNEPHEHIUKYIApP K OTpPE3Ky Kak IeOMETPHUYECKHE MecTa TOYeK.
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OKpy’>XHOCTb U KpYT, XOpJa U IUaMeTp, UX CBOICTBA. B3auMHOe pacrojioxeHHEe OKPYKHOCTH U IPSIMOM.
KacatenpHass u cekymas K OKpYXHOCTU. OKpYXKHOCTb, BIIMCaHHas B yroj. BrucaHHas M onucaHHas
OKpPY>KHOCTH TPEYTOJIbHUKA.

COJEPXAHUE OBYYEHUA B 8 KJIACCE.

YerpipéxyroapHuku. IlapamnenorpamMM, ero mnOpu3HakKMd M cBoMcTBa.  YacTHele — ciiy4yau
napauienorpaMMoB (TIpSIMOYTOJIBHUK, PoMO, KBaapar), MX NpU3HAKd M cBoiicTBa. Tpamenus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa W npu3Haku. [IpsmMoyronbHas Tpameuus. Metox yaBoeHust meauansl. LlenTpanbpHas
cummetpusi. Teopema Paneca U Teopema 0 MPONOPLHUOHATBHBIX OTpe3Kax. CpenHue JIMHUM TPEyrojbHUKA U
tpaneuuu. Llentp macc Tpeyronsuuka. [lomobue TpeyromsamKoB, Koaddumuent moxodus. [Ipuznaku mogooms
TpeyroapHUKOB. [IpuMeHeHne mONOOMsSI TpW pelIeHHd MNpakThdeckux 3amad. CBoiicTBa mIomanen
reomerpuueckux ¢uryp. ®opmynsl A IUIOMIAOM TPEYToJIbHUKA, MapaiesiorpaMma, poM0a W Tpanenuu.
OtHomenue mromaneii nonoOHbIX (uryp. Berauciaenue miomanei TpeyroibHUKOB U MHOI'OYTOJbHHUKOB Ha
knetyaroit 6ymare. Teopema [Tudaropa. [Ipumenenue Teopemsl [Inaropa npu pemieHun NpakTUIECKUX 3a1a4.
CuHyc, KOCHHYC, TAaHI'€HC OCTPOrO yIia MpsIMOYTOJbHOTO TpeyroibHHKAa. OCHOBHOE TPUTOHOMETPUYECKOE
ToX1ecTBo. TpuroHomerpuyeckue GpyHkuuu yriioB B 30°, 45° u 60°. BuucanHble U IIEHTpaAbHbBIE YTIBI, YOI
MEXAy KacaTelnbHOM W XOpAOW. YTIJbl MEXIy XOpJaMd U CEeKyIIMMH. BrucaHHble W ONMCaHHBIE
4eTHIpEXYTOJIbHUKY. B3auMHOe pacmonokeHne IByX OKpykHocTed. Kacanme okpyxnocteil. OOmue
KacaTeJbHbIE K ABYM OKPY>KHOCTSIM.

COJEPXAHUE OBYYEHUA B 9 KJIACCE.

Cunyc, xocunyc, Tanrerc yrioB ot 0 1o 180°. OcHOBHOE TpUTOHOMETpHUUYECKOE TOXAeCTBO. DopMyIbl
npuBeneHus. Pemenne TpeyroibHHKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue NpakTHYecKHX
3aad C MCIIOJb30BAHUEM TEOPEMBbl KOCHHYCOB M TeopeMbl cuHycoB. lIpeoOpasoBanue momobus. IlomoGue
COOTBETCTBEHHBIX 3JIEMEHTOB. TeopeMa O MPOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
CEeKYIIHMX, TeopeMa O KBajpare KacaTeJbHOW. Bektop, mmHa (MOAYNb) BEKTOPA, COHAIIPABICHHBIC BEKTOPBI,
MIPOTHUBOIIOJIOKHO HANpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUU HaZ
BeKTOpaMH. PasnokeHue BeKkTopa MO JBYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CkajispHoOe
MMPOU3BEACHUC BEKTOPOB, IIPUMCHCHUC IJId HAXOXKACHUA NJIMH U YTJIOB. I[CKapTOBI)I KOOpAWHATHI Ha IIJIOCKOCTH.
VYpaBHEHUS OpSIMOU U OKPYKHOCTH B KOOpJAUHATAaX, IEPECEUCHUE OKPY>KHOCTEN U MpsAMbIX. MeTol KOOpAHHAT
U ero npuMeneHue. [IpaBuinbHbIe MHOTOYTOJIBHUKY. [IJInHa OKpY>KHOCTH. I'pagycHas U paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH Jyr OKpyXHocTed. Ilnmomane Kkpyra, cekropa, cermMeHTa. JIBUKEHHUS IINIOCKOCTH U
BHYTpEHHHE CUMMETpuH Quryp (3nemMenTapHble npeacrasienus). Ilapannensusiii neperoc. IloBopor.

IIpeamMeTHbIe pe3yJibTaThl OCBOCHHS POrPaMMbl y4eOHOro kKypca «I'eomerpusi».

IIpenMeTHBIe pe3yIbTAaThI 0CBOECHMS MPOTrPaMMBbI Y4eOHOr0 Kypca K KOHIy 00yueHHs B 7 Kiacce.

PacrnozHaBaTh W3ydeHHBIE TE€OMETPUYECKHE (QUTYPHI, ONPEACTATh WX B3aHUMHOE PpAaCIOJIOKEHHE,
n300paxkaTb reoMeTpudeckue (GUTypbl, BBINOJIHATH YEPTEXKU MO YCIOBHIO 3aJaud. V3MepsTh JIMHEWHBIE U
YIJIOBBIE BEJIMYUHBI. Pemarh 3ajaund Ha BBIYMCIICHHE JUIMH OTPE3KOB M BeIMYMH yrioB. [IpoBoguts rpyOyro
OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH TPEJMETOB B PEalbHOW >KU3HH, Pa3MEPOB MPHPOJHBIX OOBEKTOB.
Paznuuarh pazmepsl 3TUX OOBEKTOB IO MOPAAKY BEIHMYUHBI. CTPOHUTH YEPTEKU K TEOMETPHUUECKUM 3a/1adaM.
[lonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, HCIOIb30BaTh NPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX
TPEYTOJIBHUKOB TpPH pelIeHnH 3a7ad. [IpoBOIUTH JIOTMYECKHE pacCyXIEHHUS C HCIOJIb30BaHUEM
reoMeTpruYeCKUX TeopeM. I10ab30BaThes MPU3HAKaMU PAaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeANaHbl, MPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYrojbHUKA, B PELICHUH I'€OMETPUUYECKHX 3aJad.
Onpenenarp napajuieIbHOCTh MPAMBIX C ITOMOIIBIO YTIIOB, KOTOpBIE 00pa3yeT ¢ HUMHU cekymas. Onpenenars
NapajuIeIbHOCTh MPSIMBIX C IIOMOIIBK) PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM NPSIMON A0 TOYEK IpYyroi
npsaMoii. Pemarte 3anaun Ha xnerdaToil Oymare. [IpoBOIUTH BEIYMCICHUS U HAXOAUTH YHCIIOBbIE U OyKBEHHbIE
3HAYEHHUS] YIJIOB B TEOMETPUYECKHX 3aJadyaX C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYrOJbHHKOB |
MHOTOYTOJIbHHKOB, CBOIMCTB YIJIOB, 0Opa30BaHHBIX IPU MEPECEYCHUN JBYX MapauIeTIbHBIX MPAMBIX CEKYIIEH.
Pemarp npakThyeckue 3agaud Ha HaxOXJAEHHE YIJIOB. BiageTh MOHATHEM IE€OMETPUYECKOTO MECTa TOYEK.
YMeThb onpenensiTh OMCCEKTPUCY yIla U CEpeIUHHBIN MEPIEHANKYISP K OTPE3Ky KaK r€OMETPHYECKHE MECTa
TOYCK. q)OpMyJH/IpOBaTI) OIIPEACICHUA OKPYXHOCTU 1 KpyTra, XOpAbl U TUaMETpPa OKPYKHOCTHU, IMTOJIB30BAThCA UX
CBOMCTBaMHU. YMETh NPUMEHATh 3TH CBOMCTBA IPHU pPELICHUM 3a1ad. BiajeTs NOHITHEM ONMCAHHOW OKOJIO
TPEYrojbHUKa OKPYXXHOCTH, YMeThb HaxoguTb €& ueHrtp. Ilomp3oBarbes (aktamMu O TOM, YTO OHMCCEKTPHCHI
YTJIOB TPEYTOJIbHHUKA TEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEpeIMHHBIE TEPIEHANKYIISIPhI K CTOPOHAM
TPEYroJIbHHUKa IMEPECCKATCA B O]IHOI>'I TOYKE. BJ'[aJIeTB MOHATHEM KacaTeJIbHON K OKPY>XHOCTH, ITOJIB30BATHCA
TEOPEMOI 0 MEPNEHANKYIIPHOCTH KacaTebHOW M paanyca, MpOBEAEHHOro K Touke kacaHus. Ilomp3oBaThes
MPOCTEHIINMHU FEOMETPUUYECKUMH HEPABEHCTBAMU, IOHUMATh UX MPAKTHYECKUH cMBbIc. [IpoBOANTE OCHOBHEIE
TCOMETPUUICCKUEC IMMOCTPOCHMA C ITIOMOIIBIO HUPKYJIA U JIMHEUKH.

IIpenMeTHBIE pe3yJIbTATBI OCBOCHHS MPOTrPaMMBbI Y4eOHOr0 Kypca K KOHIy 00y4deHus B 8 Kiacce.
PacniosnaBaTh OCHOBHBIE BH[IBI UYETBIPEXYTOJIBHUKOB, WX OJJIEMEHTHI, IOJb30BaTbCsl MX CBOWCTBAMHU IIpH
pelieHnn reoMeTpuyecKkux 3aaad. [IpuMeHATh CBOWCTBA TOYKH NEPECEUYeHHs MeIuaH TPeyrolbHHKa (IeHTpa
Macc) B pellleHHH 33had. BrianeTh NMOHATHEM cpenHe JMHUM TPEeyrojbHUKAa W TpaleluH, INPUMEHATh HX
CBOMCTBa NpH pEUIEHMH TeoMeTpuueckux 3anad. Ilomp3oBaTecsi TeopeMoi ameca U TeopeMod O
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[IPOIIOPLIMOHANBHBIX OTpPe3Kax, MPUMEHATh WX U1 PELICHHs NpPaKTUYeCKuX 3afad. lIIpuMeHsATh NpU3HAKH
o700 TPEYrONBFHUKOB B PEIICHHN TeoMeTpruiecKkux 3amad. [lone3oBarses Teopemoii [Indaropa amst permenus
TEOMETPUUYECKUX M TpaKTHUECKHX 3amad. CTpOUTh MaTeMaTHYeCKyl0 MOJENTb B MPAaKTHUECKHUX 3a7auax,
CaMOCTOSITEIbHO IPOBOJUTH UYEPTEX M HAXOAUTh COOTBETCTBYIOIME IUIMHBI. BianeTs NOHATHSIMHU CHHYCA,
KOCHHYCa M TaHI€HCAa OCTPOT0 yria NpsSMOYIOJIBHOIO TpeyronbHuKa. [10gp30BaThCS 3TUMH HOHATHAMH IS
pelIeHrs MPaKTUYeCKUX 3afad. Berauciars (pa3nuyHbIMU CHOCO0AaMH) IJIOMIAAb TPEYroJbHHKA U IUIOIIAIN
MHOTOYTOJBHBIX QUTYp (TONB3YsICh, TA€ HEOOXOAMMO, KAIBKYJIATOPOM). [IpUMEHSTh MOTy4YeHHbIE YMEHHUS B
[IPAKTUYECKUX 3ajadax. BiageTs MOHATHAMHU BIMCAaHHOTO WU LEHTPAJIBHOTO YIJa, MCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJax MEXAY XOpAaMH (CEKyLIMMHU) M yIJIe MEXIY KacaTelIbHOM M XOPIOW IpU PELICHUH
reoMeTpHUYeCcKUX 3a/a4.BrageTs MoHsATHEM OMMCAHHOTO YEThIPEXYTOIbHUKA, TPUMEHSATh CBOMCTBA OMMCAHHOTO
4eThIPpEXYroJbHUKA MPH pELIeHud 3afad. [IpuMeHATh mNoilydyeHHble 3HAHHWSA HA IPaKTHUKE — CTPOUTh
MaTeMaTHYeCKHEe MOJENM Ui 3ajad peajbHOM >XU3HM M IPOBOIUTH COOTBETCTBYIOILIME BBIYMCICHHUS C
MPUMEHEHUEM MTO00MS U TPUTOHOMETPUH (IIOJB3YSCH, T1Ie HEO0OX0AUMO, KABKYISITOPOM).

IIpenmeTHBIe pe3yIbTATHI 0CBOCHHS MPOrPaAMMBI Y4eOHOr0 Kypca K KOHIy 00y4ueHHs B 9 Kiacce.
3HaTh TPUTOHOMETPUYECKHUE (QYHKIMM OCTPHIX YIJIOB, HaXOOUTh C MX IOMOILBIO PAa3IMUYHBIC 3JIEMEHTEHI
OPSIMOYTOJIFHOTO TPEYTOJbHHUKA («pelIeHHe NPSMOYTOJbHBIX TPEYrodbHUKOB»). HaxomuTh (c momouipio
KaJbKYJISITOpa) IUIMHBI M YIIIBL U HEeTaONMuHBIX 3HaueHWi. llonb3oBaThes (opMynaMu NpHUBEACHHS U
OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JUISl HAXOXKJICHUSI COOTHOLLICHUH MEXIY TPUTOHOMETPHUUECKUMU
BeMMYMHAaMH. lcronp30BaTe TeOpeMbl CHHYCOB M KOCHHYCOB IJISl HAXOXKICHUS Pa3IMYHBIX 3JIEMEHTOB
TpEeyrojbHUKa («pelIeHnue TPEYroIbHUKOBY»), MPUMEHATh UX NPH PElIeHUH FeoMeTpUYecKuX 3ajad. Brianers
MOHATHSIMU  IIpeoOpa3oBaHusl IMOAO0OUS, COOTBETCTBEHHBIX 3JEMEHTOB Mono0HbIX ¢uryp. Ilomp3oBathes
CBOWCTBaMHU MONOOUS MPOU3BOIBHBIX (PUTYP, YMETh BBIYHUCIATEH [UIMHBI U HAXOAUTH YIJIbI y NOJOOHBIX (QUTYD.
[TpuMeHsTH CBOWCTBAa MONOOHMS B MPAaKTUYECKHUX 3a/ladax. YMETh MPUBOJAWTH HMpUMEPBI NMOJOOHBIX (GUTYp B
okpy>xaromeM mupe. Iloap3oBarbes TeopeMaMy O MPOU3BENECHUU OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB
CEeKyIIUX, O KBajpare KacaTenbHOU. [lomb30BaThCsl BEKTOpaMu, TOHUMATh X TEOMETPUISCKHNA U (PU3NIeCKUN
CMBICJI, HNPHUMCHATL HNX B PCIICHHUU TICOMETPUYCCKUX U (1)I/I3I/I‘ICCKI/IX 3aaay. HpI/IMeHSITI) CKaJIApHOC
MMPOU3BCACHUC BCKTOPOB MJISI HAXOXIACHUA IJIMH U YTIJIOB. ITonp30BaThCs MCTOJAOM KOOpAMHAT Ha IJIOCKOCTH,
IPUMEHATh €r0 B PEIICHHM T'€OMETPHYECKMX M NPaKTHYECKHX 3aiad. Braners MOHATUSAMH INPaBUIBHOTO
MHOT'OYTOJIbHHKA, [UIMHBI OKPY>KHOCTH, JJIMHBI IYTH OKPYXKHOCTH M PAaAMAaHHON MEpbI yIJia, yMETh BBIUYUCIATH
ok Kpyra u ero yacteil. [IpuMeHsTh momy4eHHble YMEHUS B MpaKTHUYeCKUX 3agadax. Haxonutes ocu (niu
LEHTPB) CHUMMETpUH (QUryp, HPUMEHATh IBIDKEHHS IUIOCKOCTH B TNPOCTEHIIMX ciydasx. lIpuMeHsTH
MOJTydCHHBIC 3HAHMS HAa MNPAKTUKE — CTPOUTh MaTeMaTH4YeCKHE MOZCTH Ui 3a1ad peajbHOM XHU3HU U
MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C TPUMEHEHHEM TO0A00HsS M TPUTOHOMETPUYECKUX (DYHKIUHA
(TToNB3YsICh, TAe HEOOXOUMO, KaJIbKYIISITOPOM).

PaGouass mporpamma y4deOGHoro kypca «BeposiTHOCTHL M cTaTHCTHMKa» B 7-9 kiaccax (majee
COOTBETCTBEHHO — IPOrpaMMa y4eOHoOro kypca «BeposiTHOCTh M CTATUCTHKA», YUeOHbIH Kypc).

IHosicHUTe/ILHAS 3aNUCKA.

B coBpemeHHOM LM(POBOM MHPE BEPOATHOCTD U CTATUCTUKA MPUOOPETatoT BCE OOMNBIIYIO 3HAYMMOCTB,
KaK C TOYKH 3pEHHs MPAKTUUYECKUX MPUIOKEHUH, TaK M UX PONU B 0Opa30BaHUHU, HEOOXOIUMOM KKIOMY
4yenoBeKy. Bo3pacraer uncio npodeccuii, mpu oBlaJeHUN KOTOPBIMHU TpeOyeTcst xopolnas 6a3oBasi OJAr0TOBKA
B o0Oyacrtu BCPOATHOCTHU M CTATUCTUKH, TaKasd IMOArOTOBKa BaXXHa JIA MPOAOJLKCHUA O6pa3OBaHI/IH n i
YCIEMHON npodeccnoHaIbHON Kapbepbl. KakIplii 4enoBeK MOCTOSHHO NPUHMMAET DPELICHUS Ha OCHOBE
HUMCIOUINXCA Y HET'O JaHHBIX. A JJIsL 000CHOBAaHHOT'O MPUHATHA PCUICHUA B YCIIOBUAX HEAOCTATKa HUJIN n30BITKA
nH(pOpMAIIUM HEOOXOJUMO B TOM YHCJIE€ XOPOHIO CHOPMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTHYECKOE
MbILIUIEHHE. VIMEHHO T1O3TOMY OCTpO BCTajla HEOOXOIUMOCTb CPOPMUPOBaTH y  OOYYarOLIMXCs
(YHKLIMOHANBHYIO TPaMOTHOCTh, BKJIIOYAIOLIYI0 B ce0sl B KadeCcTBE HEOTHEMJIEMOH COCTaBISIOIIEH yMeHHE
BOCIIpUHUMATb W KPUTUYCCKU aHaJIM3UPOBATH I/IH(bOpMaI_[I/HO, MMPEACTAaBJICHHYIO B Pas3IMYHBIX Q)opMax,
MMOHMMAaTh BEPOATHOCTHBIA XapakTep MHOTMX pEalbHBIX IIPOLIECCOB M 3aBUCHMOCTEW, IPOU3BOANTH
MpOCTEHIINE BEPOSITHOCTHBIE PacuéThl. 3HAKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH NPHHLHUIAMHU cOopa,
aHanM3a ¥ MPEJCTAaBICHUs JAHHBIX W3 Pa3IH4YHbIX cdep KU3HM oOliecTBa M TrocynapcrBa MHpUOOIIaeT
oOyJaromuxcsi K OOIIeCTBEHHBIM WHTepecaM. M3ydeHne OCHOB KOMOWHATOPHKH Da3BHBAaeT HABBIKH
opraHuzanuu nepedopa ¥ MoAcu€Ta Yuciia BapHaHTOB, B TOM YHCJIE B NMPHUKIAAHBIX 3aJadax. 3HAKOMCTBO C
OCHOBaMH TeopHH rpad)oB cO3MaéT MaTeMaTHUECKUH QyHAaMEeHT JUIs (OPMUPOBAHHST KOMIETEHIMI B 001aCTH
WHPOPMATUKH H TUPPOBBIX TexHOMOruil. [IpW W3y4YeHUH CTATUCTHKH W BEPOSITHOCTH OOOTAIIAIoTCS
MpeacTaBiIeHus] 0OydYalomuXcs O COBPEMEHHOM KapTHMHE MHpa M METOJax €ro MccieloBaHUs, (HopMHUpyeTcs
MOHUMAaHKE POJIM CTATUCTUKU KaK MCTOYHMKA COLUAIBHO 3HAUMMON MH(OPMAILMM U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIICHUS. B COOTBETCTBHM ¢ JaHHBIMH IIEJIT MU B CTPYKTYpE MPOTrpaMMbI YIeOHOTO Kypca
«BeposATHOCTh M CTATUCTHKa» OCHOBHOTO 0O0IIero oOpa3oBaHMs BBIAENIEHBI CIEAYIOLUIME COAEp’KaTeIbHO-
MeToauueckue TuHuM: «lIpencraBneHne JaHHBIX M ONUcCATENbHas CTATUCTUKA», «BeposTHOCTEY», «IEMEHTHI
KOMOWHATOpUKNY, «BBeieHue B TeOpHio rpadoB.

Conepxanue auHun «lIpencraBieHue AaHHBIX M ONMCATeNbHAs CTATHUCTUKA» CIY>KUT OCHOBOHM IS
(¢opMHpOBaHUs HAaBBIKOB pPa0OTBl ¢ UWHPOpManueld: OT YTEHHS H HWHTEepHpeTauud HH(GOpMAaLUH,
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IpelCcTaBiIeHHON B Ta0nMuax, Ha JuarpamMmax M rpadukax, no cO6opa, NpeICTaBICHUS U aHAIM3a JAHHBIX C
UCIONb30BaHUEM CTAaTUCTUUECKUX XapaKTEpPUCTHK CPEeJHMX M paccerBaHusd. Palotas ¢ JaHHBIMY,
oOydJaroryecs y4aTcsl CYHUTBIBATh U WHTEPIPETUPOBATh JaHHbIE, BHIIBUTATh, apIYMEHTHPOBATh U KPUTUKOBATh
[IPOCTEHIINE TUIOTE3bl, PasMbIIIATh Had (aKTOpaMH, BBI3BIBAIOLIMMU H3MEHUYMBOCTb, M OLICHUBATh HX
BIMSHUE HA paccMaTpUBacMble BEJIMYMHBI M IPOLECCH. VIHTYUTHBHOE NPEACTaBIEHHE O CIIy4alHOU
W3MEHYMBOCTH, HCCIEI0BaHUE 3aKOHOMEPHOCTEM M TEHACHLUH CTAaHOBUTCS MOTHBHUPYIOUIEH OCHOBOM s
M3y4eHUsl TEOpUU BEpOSITHOCTEH. bonblioe 3HaueHHWE MMEIOT NMPaKTUYECKHE 33JaHHs, B YACTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOATHOCTHBIMU MojensiMH. [IoHATHE BEpOATHOCTH BBOAUTCA KaK Mepa IPaBIONOLOOMS
ciryyaiiHoro coObitus. Ilpu n3yuennn yueGHOro Kypca oOydaromuecs: 3HaKOMSTCS ¢ IPOCTEHIIMMHE METOIaMU
BBIYUCIICHHUS BEPOATHOCTEH B CIIyYaHHBIX SKCIEPUMEHTaX C PaBHOBO3MOXHBIMH 3JEMEHTAPHBIMH HCXOJaMHU,
BEPOSITHOCTHBIMU 3aKOHaMM, IO3BOJIIOIIMMHU CTaBUTh W peIlaTh Oojee CIOXKHbIC 3anadd. B yueOHBINH Kypc
BXOZST HadalbHbIE MPEACTaBJICHUS O CIy4yalHbIX BEJIMYMHAX M MX YUCJIOBBIX XapakTepHCTHKax. B pamkax
y4eOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYUaIOMINXCS C MHOKECTBAMU M OCHOBHBIMH OIIEPALlMSIMUA HaJ
MHOKECTBAMH, pPaccMaTpPHUBAIOTCS NMPUMEphl MPUMEHEHUs IJs pelIeHHs 3ajad, a TakKe HCIONb30BaHHA B
IPYTUX MaTeMaTH4eCKUX Kypcax U y4yeOHBIX ITpeaMeTax.

B 7-9 knaccax u3y4aercsi yueOHbIH Kypc «BeposITHOCTh M CTATUCTHKA», B KOTOPBIA BXOMASAT pa3aeibl:
«[IpencraBieHne NaHHBIX W OMUCATeNbHAs CTaTHCTHKa», «BeposTHOCTBY, «DJEMEHTHl KOMOMHATOPHKIY,
«BBenenne B Teopuro rpado». OOmmiee YHCIO YacoB, PEKOMEHAOBAHHBIX [UISI M3YYEHHsS y4eOHOTO Kypca
«BeposTHOCTS U cTaTucTHKa», — 102 gaca: B 7 kimacce — 34 yaca (1 gac B Henenmo), B 8 kimacce — 34 gaca (1 gac
B HeJeno), B 9 kiacce — 34 yaca (1 gac B Henemro).

COJEPXAHUE OBYYEHUS B 7 KJIACCE.

IIpencraBnenue OaHHBIX B BHIEC TaOMUL, AuarpamM, IpadukoB. 3amoiHEHHE Tabiul, YTCHHE U
MOCTPOCHUE aUarpaMM (CTOMOMKOBBIX (CTONOYATHIX) U KPYroOBbIX). UTeHHe TpaduKOB peabHBIX MPOLECCOB.
Uzeneuenne nHGOpMaNK U3 AUAarpaMM W TaOIUII, UCIIOIb30BaHUE W MHTEpIpeTanus NaHHbIX. OnucarenbHast
CTaTUCTHKA: CpeAHEe apU(PMeTHUecKoe, MeIuaHa, pa3Max, HauOoibllee W HauMEHbLIee 3HAUYCHUs Habopa
YHUCIIOBBIX JaHHBIX. [IpuMephl ciyuaitHoit nameHumBocTH. CiaydallHBIH SKCIEPUMEHT (OMBIT) W CiIydaifHoe
coObITHE. BeposTHOCTh 1 4acToTa. PONTb MamoBEpOSITHBIX U IPAKTHUECKH JOCTOBEPHBIX COOBITHH B MIPUPOAE U B
obmectBe. MoHeTa u WrpaigbHasi KOCTh B TEOPHH BeposTHOcTed. ['pad, BepmmHa, pedpo. CTerneHb BEpIIUHBL
Uwncno pébep u cymmapHas crerieHb BepinuH. lIpencraBnenue o cessHoctH rpada. llenn u nukisl. [yt B
rpadax. O6xox rpada (diinepoB myTh). [IpencraBnenune o0 opHeHTHpoBaHHOM Trpade. Pemenue 3amgau c
MTOMOTIIBIO TpadoB.

COJEPXAHUE OBYYEHUS B 8 KJIACCE.

[Ipencraienue TaHHBIX B BUJIE TaONHII, JHAarpamMm, Tpa(uKoB.

MHOKECTBO, 3JIEMEHT MHOXXECTBa, MOAMHOXecTBO. Omepanuu HajJ MHOXECTBaMHU: OOBEIMHEHHE,
nepeceueHue, nomnonHeHue. CBOHCTBa omepauuii HaJg MHOXECTBAMH: IIEPEMECTUTENIFHOE, COUYETaTEeNIFHOE,
pacnpenenuTeabHoe, BKIIOUEHHA. Vcnoip3oBaHME TpaduIecKoro MpPEeACTaBICHUs MHOXKECTB UIS ONHCAHHS
peabHBIX MPOLECCOB W ABJICHHM, NMPH pelleHuu 3ajad. V3MmepeHue paccenBaHus NaHHBIX. Jlucmepcus u
CTaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX HaOopoB. JlnarpaMMa paccenBaHusl. DiIeMEHTapHbIE COOBITHS CIIy4aiiHOTO
onbita. CiydaiiHple coObiTus. BepositHocTn coObiTHH. ONBITBL € PABHOBO3MOKHBIMH  3JIEMEHTapHBIMH
coObITHsiMU. City4aiiHblid BEIOOP. CBSA3b MEXy MAJIOBEPOSTHEIMH U TIPAKTHYECKH JOCTOBEPHBIMU COOBITHSIMU B
npupoze, odmecTse U Hayke. JlepeBo. CBoiicTBa J1€peBbEB: €AMHCTBEHHOCTh IyTH, CYIIECTBOBaHHE BUCSUEH
BEPILIMHBI, CBSI3b MEXKAY YMCIIOM BEpIIMH U yncioM pédep. IIpaBuno ymHoxxeHus. Perenue 3a1a4 ¢ HTOMOLIbIO
rpadoB. IlporuBomonoxHeie coObiTus. [uarpamma Oibinepa. OObeIUHEHWE W TIepeceYeHUE COOBITHI.
HecoBmectHbie coObiTas. @opMyma cI0KEHUS! BEpOATHOCTEH. Y CIIOBHAS BEpOATHOCTh. [IpaBUIIO YMHOKEHHUS.
HezaBucumeie coOwitusi. [lpencraBienue skcrepuMeHTa B BuIE JepeBa. PemieHue 3amad Ha HaxoKAECHUE
BEPOSITHOCTEH C OMOLIBIO JiepeBa CIIy4aiiHOIO SKCIIEpUMEHTa, AuarpamMmm Dnepa.

COJEPXAHUE OBYYEHUS B 9 KJIACCE.

[IpencraBnenne AaHHBIX B BHJAE TAONUI, AMarpamm, rpaUKoB, MHTEpIpeTalus JaHHBIX. UTeHue u
ocTpoeHre Tabiui, JuarpamMm, rpagukoB 1o peanbHbIM AaHHBIM. [lepectaHoBku 1 pakTopuan. CodeTaHus u
gucino coderanmid. Tpeyrompamk Ilackams. Pemienme 3amad ¢ MCHOMB30BaHWEM KOMOWHATOPHKH.
I'eomerpuyeckas BeposaTHOCTh. CiydaiiHBIM BBIOOD TOYKH M3 (UTYPHI HA IJIOCKOCTH, U3 OTpE3Ka M U3 IIyTH
okpykHOoCcTH. McnbiTanue. Ycnex U Heyaaua. Cepusi ucmblTaHuil 1o mepBoro ycmexa. Cepust UCHBITAHUN
bepuymmn. BepostHocTH coOBITHI B cepun uchbiTanuil beprnymmm. CrywaiiHas BeTMYMHA M pacTpeiesieHue
BEepOATHOCTEH. MareMaTHueckoe OXHIaHue M aucrtepcus. lIpumepbl MaTeMaTHYECKOTO OXHAAHUS Kak
TEOPETUYECKOTr0 CPEIHEro 3HAYeHMs BEJIMYMHBL MaTeMaTHuecKoe OXHIaHUE W AWCHEPCHs CIIydailHOH
BEJIMYMHBI «YUCIIO YCIEXOB B cepuH ucnbiTanuil bepuymumy. [lonstue o 3akone Oonbiux uncen. M3mepenue
BEPOSITHOCTEH C TOMOIIBIO YacTOT. Poib 1 3HaYeHME 3aKOHA OOJIBIITNX YMCENT B IPUPOJIE U OOIIECTBE.

IIpeameTHbIe pe3yabTaThl 0CBOEHHUSI MPOTPAMMBbI Y4eOHOT0 Kypca «BeposiTHOCTb M CTATHCTHKA.

IIpenmeTHBIE pe3yIbTATBI 0CBOCHMS POTPAMMBI Y4eOHOI0 Kypca K KOHIy 00y4ueHHs B 7 Kiacce.
Uwurate nHGOpPMAIHIO, IPEICTABICHHYIO B TaOIHIIaX, HA AUarpaMMax, MPeICTaBlIATh JaHHbIE B BUAE TaOJHII,
CTPOUTH IUArpaMMBI (CTOIOMKOBBIC (CTONOYATHIE) M KPYTrOBBIC) IO MaccHMBaM 3HadeHWH. OMNUCHIBATH U
WHTEPIPETUPOBATh peajbHbIC YUCIOBBIE NaHHBIC, NMPEACTABICHHBIC B TAONUIAX, Ha AMarpammax, rpadukax.
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Hcnonp30BaTh 11l OMHMCAaHUS TaHHBIX CTATUCTHYECKHE XapaKTEPUCTUKU: cpefHee apuMerndyeckoe, Meauana,
HauOoblllee W HaWMEHbIIee 3HA4YeHHs, pa3Max. VIMeTh mpeAcTaBieHHE O CIIy4alHOW W3MEHYMBOCTH Ha
nmpuMepax IeH, (M3MYECKUX BEIUYHMH, aHTPONOMETPUYCCKUX JaHHBIX, HWMETh NPEJCTABICHUE O
CTaTUCTUYECKON yCTOMUYUBOCTH.

IIpenmeTHBbIe pe3yJIbTAThl 0CBOEHMS MPOrpPaMMbI Y4eOHOr0 Kypca K KOHIY o0yueHus B 8 kiacce.
W3Bnekath u mpeoOpa3oBbiBaTh HMH()OPMAIUIO, TPEACTABICHHYIO B BHUJAC TaONUI], nuarpamm, rpaQukos,
MPENICTABIISITh JaHHBIE B BUC TA0NHII, AUarpaMM, rpadukoB. ONHUCHIBaTh TaHHBIC C TTIOMOIIBI0 CTATUCTHYCCKUX
MOKa3aTeNel: CpelHWX 3HAYeHWH W Mep paccenBaHUs (pa3max, AWCIEPCHS M CTaHJApTHOE OTKIOHEHHE).
HaxoanTe 4acTOTBI YMCIIOBBIX 3HAYEHUH M YacTOTHI COOBITHH, B TOM YHCIIE IO pe3yiabTaTaM H3MEpPEeHUH H
HaOmoieHnit. HaxoauTh BEPOSITHOCTH CIYYalHBIX COOBITHI B OIBITAaX, 3HAas BEPOSITHOCTH 3JICMEHTapHBIX
COOBITHH, B TOM HYHCJIE€ B ONBITAX C PABHOBO3MOXXHBIMH JIIEMEHTapHBIMH COOBITHAMHU. lcmomp3oBath
rpaduyecKkie MOJENH: JEpPeBO CIy4alHOTO JKCIIEPUMEHTa, IuarpaMMmbl OWjepa, YWCIOBas TpsMasl.
OnepupoBaTh TOHSITHSIMH: MHOXECTBO, ITOJMHOKECTBO, BBIMOJHATH OMNEpallMid HaJ MHOXECTBAMHU:
o0beIMHEHUE, TIEPECCUCHHE, JTOTIOTHCHHE, TICPEYHUCIISATh SJIEMEHTHI MHOXKECTB, IPUMEHSITh CBOHCTBA MHOXKECTB.
Hcnons3oBaTh rpaduyeckoe MpencTaBIeHnEe MHOXECTB W CBS3eH MEXIy HUMHU JJISl OMUCAHUS MPOILECCOB U
SIBIICHUH, B TOM YHCJIE TIPY PEIICHUH 3a7ad U3 APYTUX YUEOHBIX IPEIMETOB U KYPCOB.

IIpeameTHbIe pe3yJibTaThl OCBOECHHS POrPaAaMMBbI Y4eOHOI0 Kypca K KOHIY o0y4yeHusi B 9 kiiacce.
WzBnekate u mpeoOpa3oBeIBaTh HHPOPMAIIHIO, TIPEICTABIEHHYIO B PAa3IMYHBIX MCTOYHWKAX B BHIE TaOMHII,
auarpamM, TrpaduKoB, TMPEACTaBIATh JaHHBIE B BUAe Tabnwm, auarpamm, rpadukoB. Pemarts 3amaun
OpraHnu30BaHHBIM HCpC60pOM BAapHaHTOB, a TAaKXKE€ C HCIIOJb30BaHHUEM KOM6I/IHaTOpHBIX ImpaBuJI 1 MCTOOB.
Hcnonb30BaTh ONUCATENbHBIE XAPAKTEPUCTHKU I MAacCCUBOB YHCIOBBIX [aHHBIX, B TOM YHUCIE CpPEIHUE
3HA4YEHMs] M Mepbl paccenBaHUA. HaxonuTe 4acTOTH 3HAYEHH W YACTOTHI COOBITHS, B TOM UYHCIE IONB3YSCh
pe3ysbTaTaMHi MPOBEIEHHBIX W3MEPEHUH W HaOmoAcHuH. HaxomauTh BEpPOSTHOCTU CIy4YalHBIX COOBITHH B
HU3YUCHHBIX OIIbITaX, B TOM YHUCJIC B ONbLITaX C PABHOBO3MOXHBIMH 3JICMCHTApPHBIMU COGI)ITI/IHMI/I, B CCpUAX
WCOBITAaHUI 10 MEepBOro ycmexa, B cepusx ucnbiTanuil bepHymnu. MmeTe mpencraBieHue O CiaydyanHOM
BEJIMYMHE M O PACIpPEICIICHUU BEPOSATHOCTEH. VMeTh MpencTaBiICHHE O 3aKOHE OONBIIUX YHCET Kak o
MIPOABJIICHUHU 3aKOHOMCPHOCTU B cnyqaﬁHoﬁ HU3MCHYHMBOCTU U O POJIK 3aKOHa 6OHI>HH/IX 4yucel B nNpupoac u
oOriecTse.
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