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Pabouas nporpamma o yueOHomy npeamety «MaTemaTukay (6a30BbIid yPOBEHB).

Pabouas mporpamma mo y4deOHOoMy mpeamery «Marematuka» (0a30BbIi ypOBEHb) (IIpeaMeTHas
obmacth «Marematuka W MHQOpPMATHKa») (Jalee COOTBETCTBEHHO — IMporpaMma I0 MaTeMaThKe,
MaTEeMaTHKa) BKJIIOYACT TOSCHUTEIBHYIO 3aIUCKY, COJIep)KaHNe 00YUCHNs, TUIAaHUPYEMbIE Pe3yJIbTaThl
OCBOEHUS IPOrPaMMBI [10 MaTEMaTHKE.

[TosicuutenpHas 3amucka.

[Iporpamma mo maremaruke s oOydaronuxcs 5—9 kimaccoB pa3padorana Ha ocHoBe PI'OC OOO.
B nporpamme mo mareMaruke y4TeHBl HJI€M M TMOJIOKEHUS KOHIEMIMU Pa3BUTHS MaTEMaTHUYECKOIo
obOpazoBanus B Poccuiickoii @eaepanmm.

[IpenmeroM MaTeMaTHKH  SBIAIOTCA  (DyHIAMEHTalbHbIE CTPYKTYphl ~HAIIero MUpa —
MPOCTPAHCTBEHHBbIE (OPMBI M KOJMYECTBEHHBIE OTHOIIEHHUS (OT MPOCTEHIINX, YCBAaMBacMbIX B
HENOCPEACTBEHHOM OIIBITE, /0 JOCTaTOYHO CJIOKHBIX, HEOOXOAMMBIX Ul PAa3BUTUS HAYYHBIX U
NPUKJIAIHBIX uaei). Maremarnueckue 3HaHus oOecneurBarOT IOHMMaHUE IPUHLIMIIOB YCTPOWCTBA U
UCIIOJIb30BAHUS  COBPEMEHHOM  TEXHHKH, BOCHOPHUITHE W  HUHTEPIPETAlMIO  COLUAIBHOM,
HSKOHOMMYECKOM, MOMUTUYECKON MHPOPMAIINH, JAIOT BO3MOKHOCTb BBIIOJIHATH PACUETHI U COCTABIIATH
QJIITOPUTMBI, HAXOJIUTh U MPUMEHSATH (POPMYIIBI, BIAAETh NPAKTHUECKUMHU MPUEMAMHU T€OMETPUUECKUX
M3MEpEHUIl U TOCTPOEHUM, YyuTaTh MH(GOPMAIMIO, MPEACTABICHHYIO B BHJAE TaOJHI], JUarpamMm U
rpaUKoOB, XUTh B YCIOBUSAX HEOIPENEIEHHOCTH M MOHUMATh BEPOSATHOCTHBIN XapaKTep CIydyalHbIX
COOBITHH.

Wzyuenne wmarematuku QopMupyer y OOydYarOIIMXCS MaTeMaTHYeCKHH CTWJIb MBIIUICHUS,
IIPOSIBIISIOLIUICS B ONpeeEHHBIX YMCTBEHHbIX HaBbIKax. OOyuaromnyecs OCBauBalOT TaKue MpUEMBI
U METOJIbl MBIIUICHUS, KaK UHIYKIUS U JAEIyKIHsA, 0000IIeHre U KOHKPeTU3alusl, aHallu3 U CUHTE3,
KinaccupuKanus W cucreMaTusanus, abcrparupoBaHue U aHanmorusi. OOBEKTHI MaTeMaTHUYECKHX
YMO3aKJIIOUEHUH, MPaBUia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX TMOCTPOCHHIH,
CHOCOOCTBYIOT BbIpaOOTKE yMeHHsI (OPMYyIHUPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CYKICHUS, TEM
CaMbIM DPa3BHBAIOT JIOTUYECKOE MbINUIeHUE. M3yueHne maremMaTwku oOecrieynBaeT (popMHUpPOBaHUE
QITOPUTMUYECKON KOMIIOHEHTHl MBILIUIEHUSI M BOCIHWTAHUE YMEHUW JIEHCTBOBATH IO 3aJaHHBIM
aJIrOpUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYHUPOBATh HOBbIE. B mpoliecce pemeHus 3agaq —
OCHOBOIl y4eOHOH AESITeTbHOCTH Ha ypOKax MaTeMaTHKH — Pa3BUBAIOTCS TBOpYECKas W MPUKIIaJHAs
CTOPOHBI MBIIIJICHUS.

OOyuenune mMareMaTHKe Ja€T BO3MOXKHOCTb Pa3BUBaTh y 00YYAIOLUIMXCS TOUHYIO, PAllHOHAIBHYIO U
MHPOPMATUBHYIO peudb, YMEHHE OTOMpaTh Haubojee MOIXOASIINE S3bIKOBBIE, CHMBOJIMYECKHUE,
rpaduyeckue cpeicTBa sl BBIPAXKEHUS CYXKIEHUHN U HArJIsIIHOTO UX MPECTaBICHHUS.

IIpy wn3ydeHUM MaTeMaTHKH OCYIIECTBIsSeTCs oOOIlee 3HAKOMCTBO C METOAaMU IO3HAHHUS
JNEHCTBUTENBbHOCTH, MPEJCTABICHUSMU O MIPEIMETe U METOJaX MaTEeMaTHKH, UX OTJIIMYUHU OT METO/0B
JIPYTUX €CTECTBEHHBIX W T'YMaHMTAPHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHUS MaTeMaTUKH s
pelIeHNs HayYHBIX U MPUKJIAJAHBIX 3a/1a4.

[IpuoputeTHbIME LIETAMU O0yUeHUsI MaTeMaTHKe B 5—9 Kilaccax sSBISIOTCA:

(dbopMHpOBaHKHE LEHTPAIBHBIX MaTEMaTHYECKUX IOHATUH (YMCIIO0, BEJIMYMHA, T€OMETpHUYEcKas
¢urypa, nepeMeHHas, BEpPOATHOCTb, (YHKIMs), OOECHEUMBAIOIIUX  IPEEMCTBEHHOCTh H
NEePCHEKTUBHOCTh MaTEMAaTHYECKOT0 00pa3oBaHUs 00yUaroINuXCs;

noJiBeicHne OO0yYaloluxcs Ha JOCTYIHOM Il HHMX YPOBHE K OCO3HAaHMIO B3aMMOCBSI3U
MaTEeMaTHUKd M OKPYXKAIOLIEro MHpa, MOHMMaHHWE MaTeMaTUKH KaK YacTu OO0IIed KyJlbTypbl
YeJI0BEYECTBA;

pPa3BUTHE HWHTEIUICKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOydYaroImuxcs, MO3HaBATEIHHOM
aKTUBHOCTH, MCCIIEOBATEIbLCKUX YMEHHM, KPUTUYHOCTH MBILIUICHHUS, HHTEpeca K H3YYEHUIO
MaTEeMAaTHKH;



dbopMupoBanre (QYHKIMOHAIBHONH MaTeMaTUYECKOW TpaMOTHOCTHU: YMEHHs pPacro3HaBaTh
MPOSIBIICHUSI MAaTEMaTUYEeCKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEabHBIX JKU3HEHHBIX
CUTyallusiX W TpH H3YYCHUU JAPYTUX YyUeOHBIX TIPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpPMYIHPOBATh MX Ha SA3BIKE MATEMATUKU M CO3/1aBaTh MaTeMaTHUECKUE MOJIEIH,
MIPUMEHSTh OCBOCHHBII MaTeMaTHUECKUd anmapar AJisl pelIeHHs IPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1ad,
UHTEPIPETUPOBATH U OLICHUBATH MOJTYYCHHbIE PE3YJIbTAThI.

OcHOBHbIE JIMHMM COJAEpXaHHUsS MporpaMMmbl MO MaTematuke B 5-9 kmaccax: «Yucna wu
BBIUMCIICHUSY, «Anredpa» («Anredpandyeckue BBIPDAKEHUA», «YPAaBHEHHUS U HEPABEHCTBAY),
«Dyukmuny, «leomerpus»  («['eomerpuueckue Gurypsl W HX CBOMcCTBa», «l3MmepeHue
TCOMETPUUYECKUX BEIUYUH»), «BeposSTHOCT, u craTucTHKay. JlaHHBIE IJIMHUU Pa3BUBAIOTCS
napajieNibHO, KaXKJast B COOTBETCTBHUH C COOCTBEHHOW JIOTHMKOW, OJHAKO HE HE3aBHCHMO OJHA OT
JIPYIOH, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUU.

ConeprxaHue mporpamMMbl 110 MaTeMaTUKe, pacipeaenéHHOE 10 rojlaM 00y4YeHuUs1, CTPYKTYPHUPOBAHO
TakUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIUITHAIILHBIM BOIIPOCcCaM O0ydJaromyecs oopanainuch
HEOJIHOKPATHO, 4YTOOBI OBJaJICHHE MATEeMAaTHMYECKUMU MOHITUSIMH WU HABBIKAMHU OCYIIECTBISIOCH
MOCIIE0BATENBHO U MOCTYMATEIbHO, C COOMIOACHUEM MPUHIIUINA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKIJIIOUAJINCh B OOINYI0 CHCTEMY MaTeMaTUYECKUX MPEJICTaBICHUN OOyYarolMXcs, paciiupss u
yroyossisi e€, 00pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBur ¢ ®I'OC OO0 maremaruka SIBISIETCS OOSI3aTEIIBHBIM yYeOHBIM TPEIMETOM Ha
YpOBHE OCHOBHOIO 001ero odpasoBanus. B 5-9 kiaccax maremaruka TPagUIIMOHHO H3y4aeTcsl B
pamKax cienyroIux y4eOHBIX KypcoB: B 5—6 kiaccax — kKypca «Marematuka», B 7-9 knaccax —
KypcoB «AnreOpa» (BKJIIOYas AJIEMEHThl CTAaTHUCTUKH W TEOpPUU BeposTHOcTel) u «I'eoMeTpusi».
[IporpamMMoii 10 MaTeMaTUKe BBOAMTCS CaMOCTOSITENbHBIM y4eOHbI Kypc «BeposTHOCT U
CTaTUCTUKAY.

OO6111ee 4ncI0 YacoB, PEKOMEHJOBAHHBIX JIJISI H3yYEHUSI MaTeMaTUKH (0a30BbIi YpOBEHb) Ha YPOBHE
OCHOBHOT0 00111eT0 00pazoBanus, — 952 yaca: B 5 kiacce — 170 yacoB (5 yacoB B He/IeN0), B 6 Kjacce
— 170 gacos (5 yacoB B Heneno), B 7 kiacce — 204 yaca (6 yacoB B Hezento), B 8 kiacce — 204 yaca (6
4acoB B HeZeIN0), B 9 kiacce — 204 yaca (6 yacoB B HEJEINIO).

N3ydyeHne mareMaTUKU Ha YpOBHE OCHOBHOIO 001ero o0pa3zoBaHHUs HAIpPaBJI€HO HA JIOCTH)KEHUE
OOyYaloIUMUCS JTUYHOCTHBIX, METANpPeIMETHBIX W MPEAMETHBIX 00pa30BATENbHBIX PE3YIbTATOB
OCBOEHHUS y4eOHOT0 MpeIMeTa.

JIM4HOCTHBIE Pe3yNbTAaThl OCBOCHHSI POTPAMMBbI TI0O MaTEMATHKE XapaKTEPU3YIOTCS:

1) maTprOTHYECKOE BOCITUTAHUE:

MPOSIBIIEHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKONW MaTeMaTHWKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCUHUCKUX MATEMAaTUKOB U POCCHICKOW MaTeMaTHYECKOW IIKOJbI, K
WCTIOJIB30BAHUIO TUX JOCTIKEHUH B IPYTUX HAyKax M MPHUKIAIHBIX cepax;

2) rpaXXJaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBINOJHEHHIO O00s3aHHOCTEN TpakJaHMHA W pealu3aluy €ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PAa3IMUHBIX CTPYKTYp, SIBICHHIA,
IpoIelyp Tpa)JIaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, ONPOCHI), TOTOBHOCTHIO K OOCYXIECHUIO
ATUYECKHX MPOOJIeM, CBSA3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM TOCTWIKEHUH HayKd, OCO3HAHHEM
B2XHOCTU MOPATbHO-ITHYECKUX MPUHITUIIOB B IEATEILHOCTH YIEHOTO;

3) Tpy/IOBOE BOCIIUTAHHUE:!

YCTAaHOBKOW Ha AaKTUBHOE YYacTH€ B pEIIeHWH MPaKTHUYEeCKUX 3aJad MaTeMaTH4eCKOn
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHUECKOro 00pa3oBaHUs Ha MPOTSDKEHUU Bcel
KHU3HU JJI1 YCIEUIHOW Mpo(ecCHOHATbHON MAeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BHIOOPOM U TMOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUU OOpa30BaHUSI U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;



4) 3CTETHYECKOE BOCTIUTAHHE:

CIOCOOHOCTHIO K 3MOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTEeMaTHYECKUX OOBEKTOB,
3a]1a4, peleHU M, pacCyKICHUM, yMEHHUIO BUAETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) LIEHHOCTH HAYYHOTO MTO3HAHMUSL:

OpHEHTAIeN B JESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4yHbIX NPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI M OOLIECTBA, NIOHUMAHHEM MaTeMaTH4YeCKON HayKu
Kak cepbl 4YEIOBEYECKOM MAEATENbHOCTH, 3TaloB €€ pa3BUTUS M 3HAUYUMOCTH ISl Pa3BUTHS
LUBWIN3ALUY, OBJAJEHUEM S3bIKOM MAaT€MaTHMKM M MaTeMaTHYeCKOM KyJIbTYpOH KakK CpeICTBOM
IIO3HAHUS MHPA, OBJIAJICHUEM NPOCTEHIIMMI HaBbIKaMH HCCIIEA0BATEIbCKON AESATENbHOCTH;

6) pusuyeckoe BocmMTaHWE, (QOPMUPOBAHUE KYJIBTYpPbl 3[0POBbS ¥  OMOIMOHAIBHOIO
Onaromnoy4us:

TFOTOBHOCTBIO IPUMEHSTh MaTEMaTHMUECKUE 3HAaHUS B MHTEPECAX CBOErO 3/I0POBBS, BEIEHUS
3I0pOBOTO 00pasa KHW3HM (30POBOE MHUTaHHE, COANAHCHUPOBAHHBIM PEXUM 3aHATHA W OTABIXA,
peryisipHas pu3ndeckas akTUBHOCTB), C()OPMUPOBAHHOCTBIO HaBbIKa peQuIeKCUH, IPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa JIPYyroro 4eiaoBeKa;

7) DKOJIOTUYECKOE BOCIIUTAHUE:

OpHEHTalMel Ha INPUMEHEHHWE MaTeMaTHMYeCKUX 3HaHUM Ul pelleHus 3a7ad B 00JIacTH
COXPAHHOCTH OKPYXKAIOLIEH cpesibl, IJIaHUPOBAHUS IOCTYIKOB U OLIEHKU UX BO3MOXKHBIX I1OCJIECTBUIN
IUIsL OKPYKAOIIEH Cpezbl, 0CO3HAHUEM TII00aTFHOTO XapaKTepa dKOJOTHYECKHX MPOOJIEM U MyTeH HX
pelieHus;

8) ajganTanus K M3MEHSIOIUMCS YCIIOBHSM COLIMATBHOM M MIPUPOJIHON CPEIIBL:

TOTOBHOCTBIO K JCHWCTBUSIM B YCIOBHUAX HEONPENENEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 NPAaKTUUYECKYIO IeATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUThCA Y IPYTUX JIIOJEH,
pUoOpeTaTh B COBMECTHOM J€SIT€IbHOCTH HOBbBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBbITA APYIUX;

HE00XO0AUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAaHUI, B TOM 4ucie GOPMYIUPOBATh UIEH, TTIOHITHS,
TUIOTE3bl 00 OOBEKTaX M SIBJICHUSAX, B TOM 4YHCJIE paHee HE HM3BECTHBIX, OCO3HABATH JC(PHUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIlUIO Kak
BBI30B, TpEOYIONIMA KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMble pEHICHHWs W  JCHCTBHA,
(bopMyIMpPOBAThH M OLIEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

B pesynbTare ocBOeHMs MPOrpaMMbl IO MaTEMAaTHKE HA YPOBHE OCHOBHOT'O 00ILlero o0pa3oBaHus y
oOyuaromerocst Oyayr cOpMHpPOBaHBl MeTamlpeAMETHbIE pPE3YyNbTaThl, XapaKTepU3YIOIUECS
OBJIa/ICHUEM YHUBEpCaJIbHBIMU M03HaBATEIbHBIMU NefcTBUAMM, YHUBEPCATIbHBIMU
KOMMYHHUKAaTHUBHBIMH J€HCTBUSAMHU U YHUBEPCATbHBIMU PETYIATUBHBIMU JEHCTBUSMHU.

VYHuBepcanpHble  O3HABaTENIbHbIE  JEHCTBUS  oOecrnieunBalOT  (opMHpoBaHHE  0A30BBIX
KOTHUTHUBHBIX IPOLIECCOB 00ydaromuxcsi (OCBOGHME METOJOB II03HAHUS OKPYXaroIlero Mupa,
MIPUMEHEHUE JIOTUYECKUX, UCCIIEIOBATEILCKUX OMEpalnii, yMeHui padboTaTh ¢ nHMOpMaIuen).

VY oOyuaromierocst OyayT chOpMHpPOBaHbI CIEAYIOIIHE 0a30BbIE JTOTUYECKHUE JCHCTBUSA KaK 4acTh
YHUBEpCAJIbHBIX TO3HABATENBbHBIX YUEOHBIX JEHCTBUIA:

BBISIBIIATh M XapaKTE€PHU30BaTh CYIIECTBEHHbIC NPU3HAKUM MaTeMaTHYECKHMX OOBEKTOB, MOHSATHIA,
OTHOLICHUHA MEXAYy TMOHATHSAMH, (QOPMYJIUPOBATh ONpEICNCHUs MOHATHH, yCTaHABIUBATh
CYIIECTBEHHBIN MNpHU3HAK KiacCU(UKALMK, OCHOBAHHS JUIs OOOOLIEHHS W CpaBHEHHs, KPUTEPUH
MIPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATh, (OpMyIUpOBaTh M  NpeoOpa3oBbIBaTh CYXKACHUSA:  YTBEpPAWUTEIbHBIE U
OTpHUILaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpPEUMs B (paKTax, AAHHBIX,
HAOJMIOACHUAX U YTBEpPXKJIEHHSX, IpeliaraTb KPUTEPUM JJIs BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;



IIPOBOAUTH BBIBOJABl C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUECHHU I 110 aHAJIOTHH;

pa3duparhb JOKa3aTeNbCTBA MATEMAaTHYECKUX YTBEPKIACHUHN (TIPSMBIE U OT IPOTHBHOTO), IPOBOUTH
CaMOCTOSITENTLHO HECIIOKHBIE JJOKA3aTEIbCTBA MATEMATUIECKUX (PaKTOB, BEICTPAUBATh apTyMEHTAIIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh croco0 perieHus yuyeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB pEIICHHUS,
BbIOMpaTh HanboJiee MOAXO NN ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

VY oOyuaromierocsi 6yayt chopMUpOBaHbI Cliefyromre 6a30Bble UCCIIENOBATEIbCKUE ACHCTBHS KaK
4acTh YHUBEPCAJIbHBIX MO3HABATEIbHBIX Y4EOHBIX NEHCTBHI:

UCIOJB30BAaTh BOMPOCHI KaK MCCIENOBATEIbCKUI HMHCTPYMEHT TO3HaHUS, (OPMYINPOBATH
BOMPOCHI, (PUKCHUPYIOIIME MPOTHUBOPEUUE, MPOOJIEMY, CaMOCTOSATEIBHO YCTaHABIMBATh HCKOMOE M
naHHoe, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHECHHE;

MPOBOJIUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIM SKCIEPUMEHT, HEOONbIIoe
UCCIJIEIOBAaHKE 10 YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB
MEXIy COOOI;

CaMOCTOSITENbHO (pOopMynHpOBaTH OOOOIIEHHS W BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO
HAOIIO/IEHNUsI, WCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX pE3YyJlbTaTOB, BHIBOJIOB U
00001IeHMIT;

IIPOrHO3UPOBaTh BO3MOXKHOE DPAa3BUTUE IPOLECCa, a TAKXKE BBIABUTATh IPEIOJOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Y oOywaromerocs Oyayt chopmupoBaHbl yMeHHs paboTaTh ¢ HH(pOpMamHMeld Kak dacTh
YHHUBEPCAIbHBIX MI03HABATEIbHBIX YUEOHBIX JACHCTBUIA:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOUHOCTh MH(GOPMAIIUU, TAHHBIX, HEOOXOUMBIX JIJISl PEIICHHUS
3a/1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3HPOBATh U HMHTEPIPETUPOBATH MH(OPMALUIO PAITUYHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

BbIOMpaTh popMy mpezpcTaBieHuss HHGOPMAIMK U WIUTIOCTPUPOBATH PEUIaeMbIe 3a/1a4d CXEMaMH,
auarpamMMmaMM, HHOM rpadukoil 1 MX KOMOMHALMSIMY;

OLICHMBATh HAA&KHOCTb HMHPOpPMAIMM 1O KPUTEPUSAM, NPEUIOKEHHBIM YUUTEIEM  WIIHU
c(OpMYJIHPOBAHHBIM CAMOCTOSITEIBHO.

VYHuBepcallbHble KOMMYHUKAaTHBHBIE JEHCTBHUS 00ecreunBaoT c(HOPMUPOBAHHOCTH COIMATIBHBIX
HaBBIKOB 00yYaromuxcs.

VY obyuatomierocs OyayT chopMupoBaHbl yYMEHHs OOIIEHHsS Kak 4YacTb YHHUBEPCAJIbHBIX
KOMMYHHUKATHBHBIX y4eOHBIX 1€HCTBUI:

BOCIPUHUMATH U (HOPMYIHPOBATh CYKJIEHHUS B COOTBETCTBUHU C YCIOBHUSIMHU U IIENIIMU OOIIEHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NUCbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHHUSI 110 XO/1y PELIeHMS 3a/1a4M U MTOJIyY€HHBIM pe3yJibTaTaMm;

B X0JIe 00CYX/IEHHUs 3a/1aBaTh BOMPOCHI IO CYLIECTBY 00CYX/1aeMOU TeMbl, IPOOIEMBI, pelIaeMoi
3a/lauM, BBICKa3bIBaThb MWJIEW, HALICJICHHBIE HAa IIOUCK pPEIIECHUS, CONOCTaBIATh CBOMU CYXACHHS C
CYXJIEHUSIMH JPYTMX YYaCTHUKOB JHajora, OOHApYXHBaTh pa3jIMYUEe W CXOJCTBO IO3UIMHA, B
KOPpEeKTHOH Gopme (hopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh  PE3YAbTaThl PEIICHMs  3aJaud, OKCIIEPUMEHTA, MCCIENOBaHUSA, IPOEKTA,
CaMOCTOSITENILHO BbIOMpaTh (pOopMar BBICTYIUIEHHS C Y4E€TOM 3a/ad Mpe3eHTAlM U 0coOeHHOCTel
ayTUTOPHUH.

VY oOyuatomerocst 0yayT chOpMHpPOBAHBI YMEHHS COTPYIHWYECTBA KAaK YacTh YHUBEPCAIbHBIX
KOMMYHHMKATHUBHBIX Y4€OHBIX J€HCTBUIA:

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHIHON U MHIMBUAYATbHONW paOOThl MPU pEIIEHUH
y4eOHBIX MaTeMaTHYECKUX 3aJ1ay;



NPUHUMATh IIeJIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboTHI,
pacripenenars BUAbl pabOT, TOTOBApUBAThCS, OOCYXKIATh MPOLECC M Pe3yibTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKHMX YEJIOBEK;

y4acTBOBaTh B TPYNIOBHIX (popmax paboTsl (00CyaeHHsI, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ApyTHUE), BBIIOJIHATh CBOIO YacCTh PabOThl U KOOPJMHHUPOBATH CBOU ACUCTBUS C IPYTUMH UJICHAMHU
KOMaHJIpl, OLIEHMBaTh KayecTBO CBOEro BKJaJa B OOWMH HOPOAYKT IO  KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

VYHUBepcallbHbIE PEryIATUBHBIE AEHCTBUS 00ecneunBatoT (OPMUPOBAHNUE CMBICIOBBIX YCTAHOBOK U
KHM3HEHHBIX HABBIKOB JINYHOCTH.

VY obyuatomerocs OyayT cOpMHUpPOBaHBI yMEHHsSI CaMOOPTaHM3ALMU KaK YacTh YHHBEPCAJIbHBIX
PETyISTHBHBIX yUEOHBIX EHCTBHIA:

CaMOCTOSITENILHO COCTABIIATh IUIAaH, AITOPUTM pEIIeHUs 3a7auu (MK ero 4acTh), BBIOMPATh CIIOCO0
pelieHns ¢ y4yéTOM HMMEIOIIMXCS PECypCcOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHUi ¢ y4ETOM HOBOW HH(pOPMALIUU.

VY ob6yyqaromerocst OynyTr chOpMUpOBaHbBI yYMEHHUS CAMOKOHTPOJISI KaK 4YacThb YHUBEPCAJIbHBIX
PEryasSTUBHBIX yUEOHBIX 1EHCTBHIA:

BJAJeTh CIIOCOOAMH CAMONPOBEPKU, CAMOKOHTPOJIS IIpolecca M pe3yibTara pelIeHus
MaTeMaTHYCCKOM 3a1a4mu;

IIPEIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILIEHUU 3a]]aul, BHOCUTh KOPPEKTUBHI B
TSI TeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAHIGHHBIX OMIMOOK, BBISIBIICHHBIX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa JEATEILHOCTH TOCTABICHHON e U YCIOBUSIM, OOBICHITH
IOPUYMHBI  JOCTM)KEHUS MM  HEJOCTIDKEHHMs LeNH, HaxoQuTh OWIMOKY, JaBaTb OLIEHKY
IPUOOPETEHHOMY OIBITY.

IIpenmeTHble pe3yabTaThl OCBOECHUS MpPOrpaMMbl IO MaTeMaTHKE IPEACTaBIECHbl IO TIojAaM
o0y4yeHMs B paMKaxX OTJEJIbHBIX y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «Martemaruka», B 7-9
KJ1accax — KypcoB «Aunredpar, «I'eomerpusi», «BepoaTHOCTb U CTAaTUCTUKAY.

Pabouas mporpamma ydeOHOTO Kypca «MartemaTtnka» B 5—6 Kiaccax (Jajieeé COOTBETCTBEHHO —
nporpaMma yyebHoro Kypca «Marematukay, yaeOHbIH Kypc).

[TosicHuTENBHAA 3anUCKA.

[TpuopuTeTHBIMU LIENIAIMU 00YUYEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:

NpOAOIDKEHHE (OPMHPOBAHUS OCHOBHBIX MaTeMaTHYECKUX MOHATUH (YMCiO, BEJIMYMHA,
reomeTpuueckas  ¢urypa),  oOecCHeuMBaIOIIMX  MPEEeMCTBEHHOCTh M IEPCIEKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaromuXxcs;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CHOCOOHOCTEH oO0ydaromuxcs, IO3HaBaTEIbHON
aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUHN, MHTEpPECA K U3yUYEHUIO0 MaTeMaTHKU;

nojBe/ieHue OOydaroluXcsli Ha JOCTYIHOM JiJIi HUX YPOBHE K OCO3HAaHUIO B3aUMOCBSI3U
MaTEeMaTHKU U OKPYXKAIOILIET0 MHUPa;

¢bopMupoBaHue (DYHKIMOHAJIBHON MaTeMAaTHYeCKOM TIpaMOTHOCTH: YMEHMsSI Ppaclo3HaBaTh
MaTeMaTHYeCKue OOBEKThl B peasIbHBbIX )KM3HEHHBIX CUTYallUsAX, IPUMEHSATh OCBOCHHBIE YMEHUS IS
pelIeHNs] TNPAKTUKO-OPUEHTHUPOBAHHBIX 3a/a4, HMHTEPIPETUPOBATH IOIYYEHHBIE PE3YJIbTaThl H
OLIEHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYALINH.

OcHOBHBIE JIMHMU COJEpXKaHMS Kypca MareMaTMKH B 5—6 kijaccax — apudmerudeckas u
reoMeTpuyecKas, KOTOpble Pa3BHUBAIOTCS MapajljIeIbHO, Kax/aas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTrOi, a B TECHOM KOHTAaKT€ M B3auMOJIecTBUU. Takxke B
Kypce MaTeMaTHKU IPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU aJIreOphl U ONMKUCATENbHONW CTATUCTUKHU.

N3ydyenue apudmeTrueckoro maTepuana HayMHAeTCsd CO CHCTEMaTH3allud M Pa3BUTHs 3HAHUHM O
HATypaJbHBIX YHCIIAX, MOJYYEHHBIX Ha YPOBHE HadajgbHOro oobmiero obpasoBanus. [Ipu sTom
COBEPILLICHCTBOBAHHE BBIUMCIUTEILHOW TEXHUKH M (POPMHUPOBAHHE HOBBIX TEOPETHUECKUX 3HAHUI



COYETAeTCsI C PA3BUTHUEM BBIUYUCIUTENBHOW KYJIbTYPHI, B YaCTHOCTH C OOYYEHHEM IPOCTEHIINM
npu€éMaM TNPUKUIKM M OLIEHKM pPE3yJIbTaTOB BbIUMCIEHUN. M3ydeHue HaTypajdbHBIX YHUCEN
IIpOJ0JKAaeTCs B 6 Kilacce 3HaKOMCTBOM C Ha4aJIbHBIMH ITOHATUSAMU TEOPUH JEITUMOCTH.

Hauano n3ydenus OObIKHOBEHHBIX U JIECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO MEpPBbIi ATar
B OCBOEHHMHM JIpOoOEH, KOrAa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJIE€AMH, MOHATHSIMU TeMbl. [Ipu
3TOM PpPacCMOTPEHHE OOBIKHOBEHHBIX JApoOell B MOJHOM O00bEME MNpEeAlIecTBYET H3YYEHUIO
JECATUYHBIX Apo0eii, 4To 11eaecoo0pa3Ho ¢ TOUKU 3PEHNUs JIOTUKU U3JI0KEHUs YUCIOBOM JIMHUY, KOT1a
IpaBUjIa JEUCTBUH € JNECSITUYHBIMHM JAPOOSIMH MOXHO OOOCHOBATh Y)K€ HM3BECTHBIMU aJITOPUTMaMHU
BBINOJIHEHUST JEUCTBUI C OOBIKHOBEHHBIMH JpOOsSMH. 3HAKOMCTBO C JIE€CATHYHBIMH JpOOSMHU
pacIIMpPUT BO3MOXKHOCTHU JIJIsl IOHMUMAaHUS 00YYarOIMMUCS MPHUKIIATHOTO MPUMEHEHHSI HOBOW 3aIHCH
IIPU U3YyYEHUU APYTUX IPEIMETOB U IPU NMPAKTUYECKOM Hcronb3oBaHuu. K 6 kinaccy oTHECEH BTOpOM
3Tall B MW3YYEHUH JApoOei, TrIe NPOMCXOJUT COBEPLICHCTBOBAHME HABBIKOB CpPaBHEHHS U
npeoOpa3oBaHusi ApoOel, OCBOCHHWE HOBBIX BBIYMCIMTEIBHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKU
BBIUUCIICHUH, B TOM 4YHCJI€ 3HAUEHHH BBIPAXEHUH, COAEP)KAIMX M OOBIKHOBEHHBIE, U JIECATHYHBIC
IpoOu, YCTaHOBJIEHHE CBA3EH MEXIy HUMH, PACCMOTpEHHE NMPUEMOB pELIeHUs 3ahad Ha Apodu. B
Hayase 6 Kjacca IPOUCXOIUT 3HAKOMCTBO € ITOHSITHEM ITPOLIEHTA.

OCOOEHHOCTBIO U3YUCHHSI TIOJIOKUTEIbHBIX U OTPULATEIbHBIX YHUCEI SBJISIETCS TO, YTO OHHM TaKXkKe
MOTYT pacCMaTpUBAaThCs B HECKOJIbKO 3TanoB. B 6 kiacce B Hauane n3ydeHus tembl «llonoxurenbHbie
U OTpULIaTEIbHBIE YUCIa» Bblaensercs noarema «Llenble uncna», B paMKax KOTOpOHl 3HAKOMCTBO C
OTPULATENIbHBIMM YUCIAMHU M JIEUCTBUSMHU C IIOJIOKUTEIBHBIMA W OTPULIATEIbHBIMU YHCIAMU
IIPOMCXOJUT HA OCHOBE COJEPKATEIbHOIO MOAXO0JA. OTO MO3BOJSET HAa JOCTYIHOM YPOBHE
[IO3HAKOMUTH 00yYarOIKUXCsl IPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSTUSMU TEMBI, B TOM YHCJIE U C
[IpaBUJIAMU 3HAKOB IPU BBIMOJHEHUM apu(MeTHYECKUX AeHUCTBUN. M3ydyeHue palnoHaIbHBIX YHCEN
OyzeT NpoJI0JHKEHO B Kypce anredpsl 7 Kiiacca.

IIpu oOyyeHMM pELICHUIO TEKCTOBBIX 3aJady B 5—6 KjaccaX HCHOJIb3YIOTCS apU(pMeTHYecKue
npuémsl pemieHus. [Ipu oTpaboOTKe BBHIYMCIMTENBHBIX HABBIKOB B 5—6 KllacCax paccMaTpHBAIOTCS
TEKCTOBBIE 33JlauM CJIEIYIOIIMX BUJOB: 3a/ladl Ha JIBM)KEHUE, HAa 4acTH, HA MOKYIKHU, HAa paboTy u
MIPOU3BOJIUTENIBHOCTD, HAa IMPOLIEHTHI, HA OTHOWIEHUS U mponopuuu. OOyyaroniyecs: 3HaAKOMSTCS C
npuéMaMM pelieHus 3ajad 1nepedopoM BO3MOXKHBIX BapHAaHTOB, ydyaTcs paboTaTh ¢ MHQpOpMaIuei,
NPEeJCTaBICHHOH B (hopMe TabIuIl MK TUarpamM.

B nmporpamme yue6HOro kypca «MaremaTHkay npeaycMOTpEeHO (GOPMHUPOBAHUE MPONEIEBTUYECKUX
anreOpandyeckux MpejacTaBleHU. BbykBa Kak CHMBOJ HEKOTOPOrO YHCIA B 3aBHCUMOCTH OT
MaTEMaTHYECKOr0 KOHTEKCTa BBOJUTCS IOCTENEHHO. ByKBEHHas CMMBOJIMKA IIMPOKO MCIIONb3YETCs
IpeX/ae BCEro JUIsl 3alucu OOIIMX YTBEPXKICHUM W NpeioKeHHH, (opMysi, B YacTHOCTH JJIs
BBIUHCJICHUS] TEOMETPUYECKHUX BEIUUNH, B KAUECTBE «3aMECTUTENIS» YUCIIA.

B nporpamme yueGHOro Kkypca «MaremaTuka» NpEICTaBI€HA HarjsAHas Te€OMETpus,
HampaBJIeHHasT Ha pa3BUTHE OOpa3HOrO  MBINUIEHMS, MPOCTPAHCTBEHHOIO  BOOOpa)XKeHMs,
M300pa3UTENbHBIX YMEHUI. DTO Ba)KHBIM 3Tal B U3YYEHUU T'€OMETPUHU, KOTOPHIN OCYIIECTBIISIETCA Ha
HarJsIHO-TIPAKTUYECKOM YpOBHE, ONMpaeTcs Ha HarjisAHO-00pa3HOE MBIIUIEHHE O0yYaroIuXcs.
bonbuiasg posib OTBOAUTCS NPAKTHUYECKON NEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJAEIUPOBAHUIO.
OOyuaronyecs: 3HAKOMATCS ¢ T€OMETPUYECKUMU (UTypaMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX
NPOCTEHIIMMU KOH(UTypalusIMH, ydaTcs H300paxkaTh WX HAa HEIMHOBAaHHOM M KieTdyaToi Oymare,
paccMaTpuBarOT MX IMPOCTEHINNE CBOWMCTBA. B mpomecce M3ydeHUs HArIsSAHOW T'€OMETPUM 3HAHUS,
MOJTy4eHHbIe O0YyJaroIMMUCS Ha YpOBHE HAYAJILHOIO OOIIEro oOpa3oBaHUs, CUCTEMATU3UPYIOTCS U
pacIIMpsIOTCs.

CornacHo yueOHOMY IIaHy B 5—6 Kijlaccax M3y4yaeTcs MHTErpUpPOBaHHBIN npeamer «MareMaTukay,
KOTOpBI  BKJIOYaeT apu(pMETHYeCKHi Marepuan M  HarjsAHYI0 TEOMETpPHIO, a  Takke
MPOMEIeBTUUECKUE CBEICHHS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Havyajia OMHMCAaTEIbHOW CTATUCTHKH.



OO1ee 9uCIO 4acoB, PEKOMEHIOBAHHBIX JUIs M3y4eHUs MaTeMaTuku, — 340 4acoB: B 5 kiacce —
170 gacoB (5 yacoB B Heneno), B 6 kinacce — 170 yacoB (5 4acoB B HEZENIO).

Conepxanne oOyueHus B 5 Kiacce.

HarypanbHble 4nciia 1 HyJIb.

Harypanbnoe umcno. Psn HatypanpHbix uymcen. Yuciao 0. M3o0pakeHWe HATypalbHBIX YHUCEI
TOYKaMU Ha KOOPJAMHATHOMN (YHCIIOBOI) MPSMOM.

[To3unmoHHas cucrema cuucieHus. PUmckas HyMmepanus Kak IpUMEp HENO3WLHUOHHON CUCTEMBI
cuuciieHus. [lecaTryHas cucreMa CUUCIICHHUS.

CpaBHeHHE HATypaJbHBIX YHUCEJ, CPAaBHEHHE HATYpajbHBIX 4ucen ¢ HyléM. CrocoObl cpaBHEHUS.
OxpyrieHne HaTypaJIbHbIX YUCEIL.

CrnoxeHue HaTypajJbHBIX 4YMCEJ, CBOWCTBO HYJS IpU CIOXKEHUM. BbluMTaHue Kak JelcTBUE,
00paTHOE CI0KEHUI0. Y MHO)KEHUE HATYpPAIbHBIX YHCEIN, CBOMCTBA HYJS U €AMHUIIBI P YMHOKECHUH.
Jlenenue Kak JeicTBUE, OOpaTHOE YMHOXCHHIO. KOMIIOHEHTHI ICWCTBUH, CBS3b MEXKIYy HUMH.
[IpoBepka pesynbTara apudmernyeckoro naeictBusi. [lepemecturenbHoe M coUeTaTEIbHOE CBOMCTBA
(3aKOHBI) CIIO)KEHUS U YMHOKEHHUSI, paclpeieTUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB 1 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTa M 3alllCH CBOWCTB
apu(pMETUYECKUX JICHCTBUH.

JlenuTtenu U KpaTHbIE YKCIIa, pa3jiokeHue Ha MHOXUTeNU. [IpocTeie 1 coctaBHble uncina. [lpusnaku
nenuMocTd Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.

CreneHb ¢ HaTypalIbHBIM [TOKA3aTeNEeM. 3allUCh YKUCIIa B BUAE CYMMbI Pa3psIHbIX CIaraéMblX.

UucnoBoe BbIpakeHUE. BblUMCIEHHE 3HAYEHHUM YHCIOBBIX BBIPAKECHUN, TOPSIAOK BBITOJIHEHUS
nevctBuid. Mcnonp30BaHWE NpU BBIYMCICHUSAX IEPEMECTHTEIIBHONO M COYETATEeIbHOIO CBOMCTB
(3aKOHOB) CIIOXKEHHS U YMHOXKEHUS, pACIIPEICIUTEIHLHOTO CBOMCTBA YMHOKEHUSI.

Hpobu.

[IpencraBinenne o aApobu Kak crocobe 3amucu 4acTH BelduduHbl. (OOBIKHOBEHHBIE ApPOOU.
[IpaBuiibHbIE U HenpaBWiIbHbBIE ApoOu. CMmelanHas JpoOb, IPeACTaBIEHNE CMELIaHHON IpOOH B BHUJIE
HEMPABWIBHOW ApOOM W BBIIEICHUE LENOH YacTW 4Hclia W3 HENpaBWIBHOW Ipodu. M300paxkenue
npobeil ToukamMM Ha uuciaoBOM mpsiMod. OcHoBHOe cBoicTBO npobu. CoxpaieHue Ipooeil.
[IpuBenenue apodbu k HOBoMYy 3HaMeHaTelnto. CpaBHeHuE 1poleit.

CrnoxeHue M BblYMTaHUE JpoOell. YMHOXeHHe M JAelieHHe ApoOel, B3auMHO-00paTHbIE JIPOOH.
HaxoxzaeHne 4acTu 1enoro 1 Heioro 1o €ro 4acTH.

Hecstuunas 3amuck apobeid. IlpencraBieHue aecsATHUHON 1OpoOM B BUAEC OOBIKHOBEHHOM.
N300pakeHue necaTHYHbIX ApoOeil ToukaMu Ha YMCI0BOM npsiMoit. CpaBHEHHE AECATUYHBIX APOOEH.

Apudmernueckue 1eicTBUA € NeCATUUHBIMU 1po0sMU. OKpyTIeHHe AeCATUYHBIX IpOOeH.

Pemrenue TeKCTOBBIX 3a7ad.

Pemenne TekcToBBIX 3adau apupmerndeckuMm crnocoOom. Pemenue jgormueckux 3agad. Pemienue
3a]1a4 nepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcriob30BaHNe MIPH pEeIIEHNH 3a]a4 TaOJIUIl U CXEM.

Pemenune 3amauy, conep)KalluX 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYUHBL: CKOPOCTb, BpEM,
paccTosiHUE, 1I€Ha, KOJIMYEeCTBO, CTOMMOCTh. EJMHMIBI W3MepeHus: Macchl, 00bEMa, LEHBI,
paccTosiHUsA, BPEMEHHU, CKOPOCTH. CBS3b MEXY €IMHULIAMU U3MEPEHUSI KaKJOU BETUUYHHBI.

Perienue OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenre qaHHBIX B BUAE TAOIUIl, CTOIOYATHIX TUATPAMM.

Harnsannas reomerpus.

Harnsouele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, NpsMasi, OTPE30K, JIyd, Yroil,
JIOMaHasi, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYyT. YT01. [IpsAMON, OCTpBIN, TYIION U pa3BEPHYTHIN YIJIbI.

JlinHa OoTpe3ka, METpUYECKHe eAMHMIbI JIUHBL. [[nMHa joMaHOW, mepuMeTp MHOTOYroJbHHUKA.
W3mepenune 1 NoCTpOEHHE YIJI0B ¢ OMOLIBIO TPAHCIIOPTUPA.



Harnsinaeie npeacraBienus o Gurypax Ha IJIOCKOCTH: MHOTOYTOJIbHHK, IPSMOYTOJILHUK, KBaIparT,
TPEYToJIbHUK, O PaBEHCTBE (HUTYD.

N3o0paxkenue ¢uryp, B TOM yucie Ha kieryaroil Oymare. [loctpoenne koHdurypanuii u3 yacrten
NpsIMOI, OKPY>)KHOCTH Ha HEJIMHOBAHHOM M KieTdaTol Oymare. Vcrosib30BaHHE CBOICTB CTOPOH U
YTJIOB NIPSIMOYTOJIbHUKA, KBapaTa.

[Inomane NpsAMOYrojabHUKAa W MHOTOYIOJBHUKOB, COCTaBICHHBIX M3 IPSIMOYTOJBHHUKOB, B TOM
yucie Guryp, n300pak€HHbIX Ha KieT4aToi Oymare. EAMHULIBI H3MEpEeHNUs TUIOIIAIH.

Harnsiaele npeacTaBieHHs O HNPOCTPAHCTBEHHBIX (DUIypax: MPsIMOYrOJbHBIN Mapajuiesnenuner,
KyO, MHororpaHHuku. M3o0pakeHne mnpocTeMIIMX MHOTOrpaHHUKOB. Pa3Béprku kyba U
napaenenunena. Co3naHue Mojeneld MHOTOTPAHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTHIMHA U
JPYTUX MaTepuaioB).

O0BEM PSIMOYTOIBHOTO Mapauienenumneaa, Kyoa. Equauisr namepenus: oobéma.

Conepxanne 00y4eHus B 6 kiacce.

Hatypanbnble uncina.

Apudmernueckue neHCTBUS ¢ MHOIO3HAYHBIMM HAaTYpaJbHBIMU YMciIaMU. UMCIOBBIE BBIpAXKEHU,
HOPSAA0K ACHCTBUM, UCIIOJIb30BaHUE CKOOOK. Vcrosb30BaHNe MPU BBIYUCICHUSX MEPEMECTUTEIHLHOIO
U COYETATEIIBHOIO CBOMCTB CIIOKECHMS UM YMHOXCHMS, PacIpeleIUTEIbHOI0 CBOMCTBA YMHOMKEHUS.
OxpyrieHne HaTypaJIbHbIX YUCEIL.

JlenmuTenn W KpaTHBIC YKCIa, HAMOOJBINIWN OOIIMIA JENUTETh W HAaWMEHbIIee o0Iee KpaTHOE.
JlenuMocTb CyMMBI U IPOU3BEEHUS. [leneHne ¢ ocTaTKoM.

Hpobu.

OObIKHOBEHHast JIpoOb, OCHOBHOE CBOICTBO JpoOM, cokpamieHue apodeil. CpaBHeHHE U
ynopsijourBanue apooeil. Pemenue 3agau Ha HaX0XKJICHUE YAaCTH OT LEJIOTO U IIeJIOro MO €ro 4acTu.
JlpoGHoe uncio kak pe3ynbraT jneneHus. [IpencraBienue necaTnyHoil 1podu B BUjae OOBIKHOBEHHOMN
IpoOu M BO3MOXHOCTH IPEJCTAaBICHHUsI OOBIKHOBEHHOM IpoOM B BHJIE JecATHUYHOU. JlecsaTHuHbIE
apoOu M MeTpuyecKas cucreMa Mep. ApupMeTHYecKHe IEHCTBHS M YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JICCATHUYHBIMHU IPOOSMH.

OtHowenue. /leneHnue B AaHHOM oTHomleHMH. Macmtad, nponopuus. [Ipumenenue nponopuuit
IIpU pElIeHUH 3a/au.

IlonsatTe mnpoueHTa. BpluucieHne NpoLEHTa OT BEIMYMHBI W BEIUYMHBI 10 €€ TIPOLECHTY.
BblpakeHue NpPOIEHTOB MAECATHUHBIMU JpoOsMu. Pemenue 3agay Ha NpoOLEHTHL. BripaxeHue
OTHOILICHUS BEJTUYHH B IPOLEHTAX.

ITonoxurenpHbIE M OTPULIATEIBHBIC YHUCTIA.

[lonoxurenpHple M oOTpuLATENbHbIE uMcia. llensle unmcna. Mopnynp 4ncia, reoMeTpuyecKas
UHTEpIpeTanuss MOAyis uucia. M3o0pakeHue uucen Ha KOOpPAMHATHOM mpsmMoil. Ywucnosbie
npoMexxyTku. CpaBHeHue uyucen. Apudmernueckue JeHCTBUSI € TOJOXKHUTEIbHBIMA U
OTpPHULATENbHBIMU YUCIIAMHU.

[IpsimoyronbHasi cuctemMa KOOpJIMHAT Ha TIOCKOCTH. KoopauHAThI TOUKHM Ha IUIOCKOCTH, abcuucca
u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAXHATHOHN MJIOCKOCTH.

BykBeHHBIE BBIpa)KEHHUS.

[Ipumenenne OyKB Il 3alMCH  MaTeMaTHYECKUX BBIpAXEHUH M mpeanoxeHuil. CBoiicTBa
apupMeTHuecKuX JecTBuil. BykBeHHBIE BBIpRKEHUS U UHCIOBBIE IOJCTAHOBKU. bByKBEHHBIE
paBEHCTBa, HaXOXKJIEHWE HEM3BECTHOro KommoHeHTa. dopmyibl, (GopMynbl mepuMerpa M IUIOMIAIn
psIMOYTOJIbHMKA, KBaJipaTa, 00bEMa napasuienenurneia u Kyoa.

Pemrenune TeKCTOBBIX 3a7ad.

Pemenne TekcToBBIX 3a7au apupmMeTrndeckuMm crocoOom. Pemenue jormueckux 3agad. Pemienue
3a71a4u 1epebopoM BceX BO3ZMOKHBIX BAPUAHTOB.



Pemenne 3amau, conepKallMX 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIMYHMHBL: CKOPOCTH, BpEM,
paccTosiHue, 1IeHa, KOJUYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThl. EnuHuIs!
U3MEpPEHUS: MacChl, CTOMMOCTH, pPACCTOSHUS, BPEMEHM, CKOpOCTH. CBs3p MEXIy €AMHHULAMU
U3MEPECHUS KaKIOU BEIIMYUHBI.

Pemenne 3agad, CBA3aHHBIX C OTHOUICHMEM, IPONOPLHMOHAIBHOCTBIO BEIWYMH, MPOLCHTAMU;
pelleHre OCHOBHBIX 3aJau Ha JpoOu U MPOLEHTHI.

OrneHka U NPUKKJIKA, OKpyIJeHHe pe3ysbraTa. CocTaBieHue OYKBEHHBIX BBIPAXEHUH 110 YCIOBHIO
3a/1a4H.

IIpencraBneHue AaHHBIX ¢ MoMoUIbio Tabuui U auarpamM. CronOuaTble auarpamMMbl: YTEHHE U
IIOCTpPOEHUE. UTeHHE KPYTOBBIX AUArpaMM.

Harnsnuaas reomerpus.

Harnsinaeie mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsAMasi, OTPE3OK, JIyd, YTOll,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY’KHOCTD, KPYT.

B3aumHOe  pacrnono)keHue  IOBYyX ~HpSAMBIX Ha  IUIOCKOCTH, IapajuleibHbIE  INPSMBIE,
NEPIEHIUKYJIAPHBIE NpsMBIE. M3MepeHne paccTosIHUI: MEXy ABYMs TOYKaMHU, OT TOUKH 0 MPSIMOH,
JUIMHA MaplIpyTa Ha KBaJApaTHOW CETKE.

W3mepenne W IOCTPOCHME YIVIOB C IIOMOIUBIO TPAaHCHOPTUpA. Buasl TpeyroabHUKOB:
OCTPOYTOJNbHBIH,  NPSMOYTOJbHBIA,  TYNOYTOJNBHBIA,  PAaBHOOEIPEHHBIH,  PABHOCTOPOHHUH.
YeThIpEXYroJbHUK, IPUMEPBl YETBIPEXYTOJBHHUKOB. [IpAMOYroiapHUK, KBaapaT: HCIOJIB30BAaHUE
CBOWCTB CTOpOH, YIJIOB, QuaroHajiei. M3o0paxkeHne reoMeTpuyuecKux (Uryp Ha HEIMHOBAHHOM
Oymare C HCIIOJIb30BaHUEM ITUPKYIIS, JIMHEHKH, YTOIbHUKA, TpaHcopTupa. [locTpoeHus Ha KieTyaToi
Oymare.

Ilepumerp MmHoroyronbHuka. lloHsTHe muomaan ¢GUrypsl, €IMHULBI HM3MEPEHMs IUIOILAMIM.
[TpubnmxEénHoe U3MepeHue Imiomaan Guryp, B TOM 4Yucie Ha KBajpaTHOUl cerke. [IpuOnmxéHHoe
U3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIJIOIIAAN KpyTa.

CumMMeTpus: LIEHTpaJIbHAsA, OCEBAsl U 3€pKajbHAsi CUMMETPHHU.

[TocTpoeHrne CUMMETPHYHBIX PUTYD.

Harnsgnele mpenacTaBieHHss O MPOCTPAHCTBEHHBIX (urypax: mnapajuienenunen, KyO, Npusma,
nupamMmza, KOHyC, IMUIMHIp, map u chepa. M3o0pakeHne mpocTpaHCTBEHHBIX ¢(uryp. Ilpumepst
pa3BEPTOK MHOTOTPAHHUKOB, IIMIMHJpA U KoHyca. Co3/laHue Moeeil IpoCTpaHCTBEHHbBIX QUryp (13
Oymaru, MpOBOJIOKH, IJTACTHIIMHA U JPYTUX MaTepHaloB).

ITonsatue 06b&ma, eAMHUIBI U3MEpeHUs 00bEMa. OOBEM NPAMOYTOJILHOTO Napaenenunena, Kyoa.

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yueOHOro Kypca «MaremaTuka.

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yUeOHOI0 Kypca K KOHIly 00y4eHHs B 5 KJlacce.

Yucna v BBIYKCIICHHUS.

[lonumath W NpaBWIBHO YNOTPEOISATh TEPMUHBI, CBSA3aHHbIE C HATypaJbHBIMU YHCIIAMU,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

CpaBHUBaTh U YIOPSAIOUYMBATH HATypaJlbHbIE YHCIA, CPaBHUBAaTh B MPOCTEHIINX CIydasx
OOBIKHOBEHHBIE IPOOHU, T1ECATUYHBIE IPOOH.

CoOOTHOCUTH TOYKY HAa KOOPAMHATHOM (YMCIIOBOM) HPSIMOM C COOTBETCTBYIOIIMM €M UUCIOM M
n300pakaTh HaTypaJbHbIE YMCIIa TOYKAMH Ha KOOPJUHATHON (YMCIIOBOMN) MPSIMOH.

Beimonuate apudmMeTrnueckue 1eHCTBHS ¢ HaTYpaJbHBIMU YHCIIaMH, C OOBIKHOBEHHBIMHU JAPO0sSMU B
MIPOCTEUIINX CITydasX.

BrINOHATE TPOBEPKY, MPUKHUJIKY PE3YJIBTATA BBIYUCICHUN.

OxpyrisTh HaTypaibHbIE YHCTIA.

Pemrenune TeKCTOBBIX 3a7ad.

Pemate TekcToBBlE 3amaud  apUPMETHUYECKHM CIOCOOOM M C TOMOIIBIO OPraHU30BAHHOTO
KOHEYHOro nepedopa BceX BO3MOXHBIX BAPUAHTOB.



Pemate 3amaum, cojepkamue 3aBUCUMOCTH, CBS3BIBAIOLIME BEIUYMHBL: CKOPOCTb, BpEM,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTb.

Vcnonb30BaTh KpaTKye 3alMCH, CXEMBI, TAOJIUIbI, 0003HAYECHHUS TIPU PEIICHUH 3a/1a4.

[lonb30BaTbCsl OCHOBHBIMM €IMHMIIAMM M3MEPEHMS: LEHbI, MAacChl, PAacCTOSIHUA, BPEMEHH,
CKOPOCTH, BBIPaXXaTh OJJHU €AUHULbI BEJIMUMHBI Ue€pe3 IpYyrue.

W3Bnekarb, aHaIM3UpOBaTh, OICHUBATh WH(OPMALIMIO, TMPEICTaBICHHYI0 B Taliuie, Ha
CTOJI0YaTON IuarpaMMme, WHTEPIPETHUPOBATH MPEACTABICHHbIC NaHHbIE, HCIOJIb30BAaTh JaHHbIE NpU
peuieHuu 3a1ay.

Harnsanas reomerpus.

[lonp30BaTbCcsl TEOMETPUYECKMMHU  IIOHATHUAMM: TOYKa, MpsAMas, OTpPe30K, JIyd, yrodi,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpHUMEpPHl OOBEKTOB OKPYXKAIOIIEro MHUpPA, HUMEIMHUX (opMy H3yUCHHBIX
reOMETPHUECKUX (HUryp.

Hcnonbs30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yrjaMU: BEPIIMHA, CTOPOHA; ¢ MHOTOYIOJIbHUKAMU:
yIoJ1, BEPIIUHA, CTOPOHA, AUArOHajlb; C OKPYKHOCTBIO: paguyc, AMaMeTp, LEHTP.

N300paxaTh W3ydeHHbIE reoMeTpuueckue (GUrypbl Ha HEIMHOBAHHOW M KieTyaTod Oymare c
MIOMOILBIO TUPKYJISA U TUHEUKH.

Haxomute 1UIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEHWKH, CTPOWTH
OTPE3KH 3aIaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3a/IaHHOTO pajguyca.

Hcnonws30BaTh CBOKMCTBA CTOPOH M YIVIOB IIPSAMOYIOJIBHMKA, KBajapaTa Il UX IOCTPOCHMS,
BBIYMCIICHMS TUIOLIAIM U IIEpUMETPA.

BoruncnsaTe mepuMeTp W IUIOHIA[Ab KBajpara, MpSIMOYrojibHUKA, (UTYp, COCTABIECHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHucCIie (GUTYp, U300paKEHHBIX Ha KJIeTYaTol Oymare.

[Tonb30BaTbCcsl OCHOBHBIMU METPUYECKMMHU €IMHULIAMHM M3MEPEHUs UIMHBI, IUIOLIAJIN; BbIpaXKaTh
OJIHM €JIMHULIBI BEJIMYUHBI Yepe3 IPYyTHUE.

PacnioznaBate mapamenenunes, KyO, HCIOJb30BaTh TEPMHUHOJIOTHIO: BEpILMHA, pedpo, IpaHb,
U3MEpEeHUs], HAXOIUTh U3MEPEHHUS Napajuiesenunena, Kyoa.

Boruncnsate 00b€M Ky0a, mapaiienenurnea rno 3aaHHbIM U3MEPEHUSIM, M0JIb30BAThCS €UHUIIAMU
u3MepeHus oobEMa.

Pemrats HecnoKHBIE 3a/1a4l HA U3MEPEHUE TEOMETPUYECKUX BEIIMYUH B IIPAKTUYECKUX CUTYALIUAX.

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yUeOHOI0 Kypca K KOHIly o0y4ueHHs B 6 Kiacce.

Umucna 1 BIYUCIICHHUS.

3HaTh ¥ MOHUMATh TEPMHHBI, CBSA3aHHbIE C PA3JIMYHBIMU BUJAMU YHMCEN U COoco0aMH MX 3alMCH,
NEePeXOAUTh (€CIH ITO BO3MOXKHO) OT OJIHOM (hOPMBI 3aITUCH YKCIIa K IPYTOi.

CpaBHUBaATh U yNOPSI0YMBATh LEbl€ YUCIA, OOBIKHOBEHHBIE U JECATUYHBIE JIpOOH, CPaBHUBATH
YHUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BoinonHATe, couderas yCTHbIE M NUCbMEHHbIE MpPUEMBI, apuMeTHUYEeCKHe ACUCTBUS C
HATypaJIbHBIMU U LI€JIBIMU YHCIIAMU, OOBIKHOBEHHBIMH U JIECSITUUHBIMU JPOOSIMU, MOJOKUTEIbHBIMU U
OTPULIATEIILHBIMU YU CIIAMH.

BbluncnaTe 3HAYEHHs YHCIOBBIX BBIPAXKCHUM, BBINOJIHATH INPUKUAKY M OLCHKY pe3yJbTara
BBIUUCIICHUH, BBIIOJHATH MPEOOpa3OBaHMUsS YHUCIOBBIX  BBIPAKEHMH Ha OCHOBE CBOWCTB
apu(pMeTHYECKUX ACHCTBUIL.

COOTHOCHTHh TOYKY Ha KOOPAMHATHOW MPSMOM C COOTBETCTBYIOIIMM €l YHCIOM W H300pa)kaTh
YHUCJIa TOYKAMH Ha KOOPJAMHATHOW MPSIMOM, HAXOJUTh MOYJIb YHCIA.

CoOTHOCHUTH TOUKH B MPSAMOYTOJIbHOM CHCTEME KOOPAUHAT C KOOPIMHATAMH 3TOM TOUKH.

OKpyTJISTh LieJIble Yucia U JeCATHYHbIE IPOOH, HAXOIUTh MPUOIMKEHHUS YUCEl.

YucnoBble U OyKBEHHBIE BBIPAXKEHHUS.



[ToHuMaTh U yrnoTpeOIATh TEPMUHBI, CBA3aHHBIC C 3aIUCHIO CTETIEHU YMCIA, HAXOIUTHh KBaJApaT U
KyO 4ncia, BEIYUCIATH 3HAUCHHS YHCIOBBIX BBIPAKEHUH, COJIEpKAIUX CTETICHH.

Ilonb30BaTbcsd MpU3HAKAMU JIEIMMOCTH, PpacKiIaAblBaTh HATypaJbHbIE YHCIAa Ha IPOCTHIE
MHOUTEIH.

[Tonb3oBaTbes MacITaboM, COCTABIISATH TPOMOPIIMU U OTHOILLIECHUSI.

Hcnonb3oBath OykBbl Ui O0O3HAUEHUS 4YHUCEN MPU 3alMCH MaTeMaTUYECKUX BbIPAXKCHHIH,
COCTaBJISATh OYKBEHHBbIC BBIPAKEHUS U (POPMYJIbI, HAXOJUTh 3HAYCHHsS] OYKBEHHBIX BBIPAKECHUH,
OCYILIECTBIISIS HEOOXOUMbIE TIOJICTAHOBKH U MPEOOPa30BaHMUS.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemreHne TeKCTOBBIX 3a1ad.

Pemarp MHOTOIIArOBBIC TEKCTOBBIC 33]a4H apPU(PMETHISCKUM CITIOCOOOM.

Pemate 3amaum, CBsi3aHHBIE C OTHOIICHHMEM, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMH,
peaTh Tpu OCHOBHBIE 33/1a41 Ha IPOOU U MPOLIEHTHI.

Pemate 3amaum, copepkamiue 3aBUCUMOCTH, CBS3bIBAIOLIME BEIUYUHBL: CKOPOCTb, BpEM,
paccrosinue, 1eHa, KOJIHMYECTBO, CTOMMOCTh, IPOU3BOAUTEILHOCTD, BpeMsl, 00bEMa pabOoThI, HCTIONb3YA
apudmernyeckue  JIEHCTBUS, OLEHKY, MNPHUKUAKY, TOJIb30BaThCS  €IUHUIAMH  HU3MEpPEHUs
COOTBETCTBYIOIIHUX BEJIUYHH.

CocraBiaTh OyKBEHHbIE BBIPAXKEHUSI 110 YCIOBUIO 331a4U.

W3Biiekath nHGOPMAIUIO, TPEICTABICHHYIO B TaOMUIaX, HA JIMHEHHOW, CTOJIOYATON WM KPYrOBOH
JyarpaMMax, MHTEpPIPETUPOBATH IIPEICTABICHHBIC [AHHBIE, MCIOJIB30BAaTh JIaHHBIC IIPU PELICHUH
3a/1a4.

[IpencraBiasTs HHPOPMAIUIO C TOMOIIBIO TAOHUII, THHEHHON U CTOJI0YATON JUarpamm.

Harnsanas reomerpus.

[IpuBomuTh, mpuUMEpbl OOBEKTOB OKPY)KAIOIIET0 MHUPA, HMEIIMHUX (OpMYy H3YyUEHHBIX
TrE€OMETPUUYECKUX TIOCKUX U MPOCTPAHCTBEHHBIX (GUTYP, IPUMEPHI PABHBIX M CUMMETPHUYHBIX QUTYD.

N300pakaTh C MOMOINBIO IHPKYJS, JIMHEHKH, TPAHCIOPTUPAa HA HEIMHOBAHHOH W KIIETYATON
Oymare u3y4eHHBIE TUIOCKUE TeOMETpUIecKre QUTYPHI U KOH(PUTYpaluy, CHMMETPUYHBIE (DUTYPHI.

[Tonb30BaTbcs TEOMETPUYECKMMM TOHSATUSMHU: DPABEHCTBO (UTYp, CHUMMETpHUS, HUCIOJIb30BaTh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPHH.

HaxoauTe BETWYMHBI YIJIOB U3MEPEHUEM C MOMOILBIO TPAHCIIOPTHPA, CTPOUTH YIUIBI 33aJJaHHOU
BEJIMYMHBI, [10JIb30BAThCS NIPU PELICHUM 3a/1ad T'pajyCHOW MEpOM yIJIoB, paclo3HaBaTh HA YepTexax
OCTPBIH, IPSAMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BbruncnsaTe AMMHY JOMaHOM, MEPUMETP MHOTOYTOJIBHHKA, MOJIb30BAThCsl €AUHUIIAMHM W3MEPEHUS
JUIMHBI, BBIPAYKaTh OJJHU €IMHUILIBI U3MEPEHUS AJIUHBI Yepe3 APYTHE.

Haxonuts, ucnonb3ys 4epTéxXHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMsI TOUYKAMH, OT TOYKH
710 TIPSAMOM, JUIMHY IIyTH HAa KBaJPaTHOM CETKeE.

Boruncnsate miomanas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, MCIOIb30BaTh pa3OueHHe Ha
NpsIMOYTOJIbHUKH, Ha paBHbIE (UIYpHl, JIOCTpauBaHUE /IO TPSIMOYTOJbHUKA, IOJb30BaThCS
OCHOBHBIMM €IMHHIIAMU MU3MEPEHHUS TUIOIIAAH, BEIpaXKaTh OJHU €IMHULBI U3MEPEHMS TUIOIIAIN YEPE3
IpyTHe.

Pacnio3HaBaTh Ha MOAENSAX M H300paXEHUSAX MUPAMUAY, KOHYC, LWIMHJIp, HCIOJIb30BATh
TEPMUHOJIOTHIO: BepIlInHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkaTs Ha KIeT4aTON Oymare mpsiMOYTOJIbHBIN MapajuieJIenuIe].

Boruncnsate 00bEM  MPSAMOYTOJBHOIO MapajuleNienunena, Ky0a, MOJIb30BaThCS OCHOBHBIMU
eAMHUIIAMU U3MEPEHHS 00BEMA;

Pemate HecnoXHblEe 3a7aud Ha HAxOXKJECHHE TE€OMETPUYECKHX BEIMYMH B MPAKTUYECKUX
CUTYalUsIX.



@enepanbHas pabovas mporpamma y4deOHoro Kkypca «Aunrebpa» B 7-9 kiaccax (nmanee
COOTBETCTBEHHO — MPOrpaMMa yueOHOro Kypca «Anredpay, yaeOHbIi Kypc).

IlosicHUTENBHAS 3aIUCKA.

146.5.1.1. AnreOpa siBIsieTcs OJHUM W3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHA
obecreynBaeT M3y4e€HUE APYrMX TUCLUIUIMH, KaK €CTeCTBEHHO-HAy4yHOro, TaK U T'yMaHUTApHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOOUMO Ul NPOJODKEHUS 00pa3oBaHUS U B IIOBCEAHEBHOM >KHU3HU.
Pa3Butue y o0yuaromuxcs HayuyHbIX NPEICTaBICHUN O IPOUCXOKICHNUU U CYILHOCTH alre0pandeckux
a0cTpakuuii, crocobe OTpakKeHUs MaTeMaTHYeCKOM HAayKOH SIBIEHUH M INPOLECCOB B IMPHUPOJE U
00111eCTBE, POJIM MAaTEMAaTHYECKOTO MO/IEIMPOBAHNUS B HAYYHOM IIO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET
(OopMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHUSI M KAa4EeCTB MBIIICHUS, HEOOXOAUMBIX ISl aAanTaluyd B
coBpeMeHHOM u(poBoM obO1ecTBe. M3yuenue anredpbl oOecieunBaeT pa3BUTHE YMEHUS HA0JII01aTh,
CpaBHUBAaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JICHCTBHSL M BBIBOJABI, (DOPMYIUPOBATH YTBEPKACHUS.
OcBoenne Kypca anreOpsl 00ecreuuBaeT pa3BUTHE JIOTMUECKOTO MBIIUIEHUs OOy4aroIUXCs: OHH
UCHOJNb3YIOT JIeAYKTUBHBIE M MHIYKTUBHBIE pacCyXJeHus, oO0O0OIIeHHe U KOHKPETHU3ALHIO,
abctparupoBanue M aHajoruto. OOyueHue anreOpe mpeamnosiaraeT 3HAYUTEIbHBIH O00BEM
CaMOCTOSITEJIbHON JeITEIbHOCTH 00YUarOIIUXCsl, TO3TOMY CaMOCTOSITEIbHOE PEIIEHUE 3a/1a4 SIBIIETCS
peainzanuen JesTeIbHOCTHOTO PUHIMIIA O0yYEHUSI.

B crpykrype mporpammbl y4eOHOTO Kypca «Anredpa» ajsi OCHOBHOTO 00Iero o0Opa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJAEPKATEIbHO-METOJANYECKUE JUHUM: «Yucaa M BBIUMCICHUS,
«AnreOpanueckrue BbIpaXEHUS», «YpaBHEHUS M HepaBeHCTBay, «PyHkuum». Kaxnas w3 31ux
COJIepPKATEIbHO-METOJUUECKUX JIMHUN pa3BUBAETCS HAa MNPOTSDKEHUM TPEX JIeT M3Y4YeHus Kypca,
B3aUMOJICHCTBYSl C JIpYyIrMMHU €ro JuHUsSMH. B xone wu3ydeHus ydeOHOro Kypca oOydaromumcs
IPUXOJUTCS JIOTUYECKU PACCYXkJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH s3bIK. B cBs3u ¢
3TUM B Iporpammy YydeOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3feliaXx MaTeMaTHUECKOro 0Opa30BaHUS W CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYaIOLUMUCS OCHOB YHMBEPCAJIbHOIO MaTeMaTH4ecKoro sspika. ColepikaTenbHON U
CTPYKTYpPHOM 0COOEHHOCTBIO YUeOHOro Kypca «Anredpay sIBIsieTcs ero MHTErpUPOBAaHHBIN XapakTep.

Copepxanve aMHUM «Yucna W BBIUMCIEHUS» CIYKUT OCHOBOW Ui JaJbHEHIIEro H3y4yeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JIOTMYECKOTO MBIIUIEHHS, (OPMUPOBAHUIO
YMEHHUS MOJIb30BATHCS ATOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIs TIOBCETHEBHOM >KM3HU. Pa3BuUTHE MOHATHSA O YMCIIE Ha YPOBHE OCHOBHOI'O 0OOIIEro oOpa3zoBaHUs
CBSI3aHO C palMOHAJIBHBIMH M HUPPAlMOHAIBHBIMM YHCIaMM, (OPMHPOBAHHEM IPEICTaBICHUH O
JeWCTBUTEILHOM 4uCIle. 3aBepIlIeHHe OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CpeAHEMY OO0IIeMy
00pa3oBaHMUIO.

CopepxaHue IByX aureOpandyeckux JUHUN — «Anredpanyeckue BBIpAKEHUsS» U «YpaBHEHUS U
HEpAaBEHCTBa» CMOCOOCTBYET (OPMUPOBAHMIO Yy OOyYaromMXCsS MaTeMaTH4YecKoro amnmapara,
HEOOXOIUMOro JJIsi peleHus 3ajad MaTeMaTHKH, CMEXHBIX IpPEeAMETOB U  IPAKTHKO-
OpPMEHTUPOBAaHHBIX 3agady. Ha ypoBHe OCHOBHOro ooOmero ooOpa3oBaHMs Y4eOHBIH MaTepHuai
IPYIIUPYETCsS BOKPYT PAallMOHANBHBIX BbIpakeHUIl. Anredpa JeMOHCTPUPYET 3HaYCHHE MaTeMaTUKU
KaK f3bIKa JUIsl TIOCTPOEHUSI MAaTEMaTHUYECKUX MOJEJEH, ONUCaHUs IPOLECCOB U SIBICHUH PEAJIbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOIAT TakKe JalibHEHIIee pa3BUTHE AITOPUTMUYECKOTO
MBIIJIEHHS, HEOOXOJMMOTO, B YAaCTHOCTH, JUIsI OCBOEHHUS Kypca HH(OpPMATUKH, U OBJaJCHUE
HaBbIKAMU JEAYKTUBHBIX paccyxkaeHuil. IlpeoOpazoBaHue CHUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxxanne (GyHKIHOHATBHO-TpA)UUYECKOW JHUHUM HAIEJIEHO Ha TOJy4YeHHE OOYyJarouuMUCS
3HaHUN O (YHKIMAX KaK BaKHEWIIeW MaTeMaTW4ecKOM MOJeNu AJIsl ONUCAHHUs M HCCIIEIOBAHUS
pa3sHOOOpa3HBIX MPOLECCOB U SIBIECHUI B Mpupoje U obmecTse. M3yueHne mMatepuana criocoOCTBYeT



Pa3sBUTHIO Yy OOYdYalOUIMXCS YMEHHs HCIOJIb30BATh PA3IMUYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA
MaTeMaTHUKd — CIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKIaJ B (OPMHpPOBAHUE
IIPEICTaBICHUH O pOJIM MATEMATUKU B Pa3BUTHH LIUBUIN3ALUU U KYJIbTYPBI.

Cornacno yuebHOMy miuaHy B 7-9 kimaccax u3ywaercs y4yeOHBIH Kypc «AureOpa», KOTOPBIH
BKJIIOYAET CIIEAYIOIME OCHOBHBIE pa3jieibl cojepkanus: «HUuciaa u BIYUCICHUA», «Alredpanyeckue
BBIPAKECHUS», «YPaBHEHUS U HEPABEHCTBa», «DyHKIUN».

OO6miee 9MCIIO YacoB, pEKOMEHIOBAHHBIX U1l M3y4eHUs y4eOHOTO Kypca «Anreopay, — 306 dacos:
B 7 knacce — 102 gaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 gaca B Henenio), B 9 kiacce — 102
yaca (3 Jyaca B HEJICIIO).

Coneprxanne oOyueHus B 7 Kiacce.

Hucna u BIYUCIICHHUS.

JlpoOu OOBIKHOBEHHbBIE W AECATUYHBIC, MEPEX0a OT OAHOW (HOPMBI 3amucH poOel K Jpyrou.
[lonsiTMe palMOHANBHOIO YMCIA, 3alUCh, CPABHEHME, YIOPSAOYMBAHUE PALMOHAIBHBIX UHUCEIL.
Apudmernueckue neicTBUS C palMOHATIBHBIMYM YMCIaMU. Pelenue 3a1a4y U3 peaabHON MPAKTUKKU Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTesIeM: ONpeieseHHe, MpeoOpa3oBaHUE BHIPA)KEHUH HAa OCHOBE
OIpeJIesIeHus], 3aUCh OonbIIMX yuces. [IponeHTsl, 3anuck NpoLEHTOB B BUE ApoOH U Ipodu B BUE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4 Ha MPOLIEHTHI, PELLIEHUE 3a7a4 U3 PEATbHOU MPaKTHKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOXKUTEIU HATYPaJIbHBIX YHUCEN.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

Anrebpanyeckue BbIpaKEHHUS.

IlepemeHHbBIE, YHCIOBOE 3HAYEHUE BBIPAXKECHHUsS C IepeMeHHOW. JlomycTumble 3HauYeHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEX]ly BeIMUYMHAMU B Buje (GopMyiel. Beruucnenus no
¢dopmynam. [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHM, TOKIECCTBEHHO PABHbIE BBIPAXKEHMS, IIPABUIIA
npeoOpa3oBaHusl CyMM W INpPOU3BEACHUHN, MpaBUiIa PACKPBITUS CKOOOK M HPUBEIECHUS IMOJO0OHBIX
cllaraéMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowrensl M MHorowieHbsl. CreneHb MHoroujeHa. Cll0)KeHHE, BBIUMTAHUE, YMHOXKEHHUE
MHOT04JIeHOB. POpMYJIbl COKpPAIIEHHOTO YMHOXKEHMSI: KBaJJpaT CyMMBI U KBaJpat pazHocTu. Popmyna
Pa3HOCTH KBaApaToB. Pa3ioskeHne MHOTOUIEHOB HA MHOXKHUTEIIN.

YpaBHEHMS U HEPABEHCTBA.

VYpaBHeHHe, KOpPEHb YypaBHEHMs, MpaBUja MpeoOpa3oBaHUs YPABHEHUS, PAaBHOCUIBHOCTD
YPaBHEHHUH.

JInneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOpHEH JIMHEHHOIO YpaBHEHUS, PEILCHHE
JTUHENHBIX ypaBHeHHI. CocTaBlieHUEe ypaBHEHUH MO YCJIOBHIO 3a7aud. PeleHne TeKCTOBBIX 3aad ¢
MMOMOUIBIO YPABHEHHU.

JluneiiHOe ypaBHEHUE C JBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema JIByX JMHEHHBIX YpaBHEHUN
C IByMs IepeMeHHbIMU. PelieHue cuctem ypaBHEHUHM criocoOoM mojcTaHoBKHU. [Ipumeps! pemieHus
TEKCTOBBIX 3314 C IOMOIIbIO CUCTEM YPaBHEHUM.

OyHKIUN.

Koopaunata Ttoukn Ha npsMoil. UucinoBble mpoMexyTku. PaccrosstHue Mexay IByMsS TOUKAMHM
KOOPAMHATHOU IIPSIMOA.

[MpsimoyronpHass cucrema koopauHat, och Ox m Oy. AlGcumcca W OpauHATa TOYKH Ha
KOOpJAuHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3ajaHHbIX popMynamMu. UTeHne rpagukoB peaabHbIX
3apucumocTteil. [lonarue pynkuuu. I'paduk ¢pynkuuu. CBoiictBa ¢yHkuui. Jlunelinas Qynkuus, eé
rpapuk. I'padpux ¢ynkuuu y = |x|. I'paduyeckoe pemieHre JIHHEHHBIX ypaBHEHUH M CHCTEM
JIMHEUHBIX YPABHEHUM.

Coneprxanue oOyueHus B 8 Kiacce.



Hucna 1 BIYUCIICHHUS.

KBanpartubiit kopeHb u3 uncna. [lonstre 00 uppanuoHanbHOM yHcie. JlecaTUUHbIe MPHOIMKEHNUS
UppanroHaIbHbIX uYnces. CBOHCTBa apu(METHMYECKHX KBAJPATHBIX KOPHEH M HMX HPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{efiCTBUTEIbHBIC YHCIIA.

Crenens ¢ nenslM 1okasaresnem U e€ coiictsa. CTaHgapTHas 3aluch YHUCIIA.

Anrebpanyeckue BhIpaXKeHHUs.

KBanpaTHslil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpanyeckas npodb. OCHOBHOE CBOWMCTBO ayreOpamueckoit npobu. CrokeHue, BBIYMTAHHE,
YMHOXXEHUE, JieJIeHre anreopanyeckux Apooeil. PanyonanbHble BbIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHEHMs U HEPABEHCTBA.

KBangpatHoe ypaBHeHue, (popmyna KopHell kBagpaTHoro ypaBHeHHs. Teopema Buera. Pemienue
YpaBHEHMH, CBOJAIIMXCSA K JIMHEMHBIM W KBaapaTHeIM. IIpocreiimme apoOHO-panoHanbHbIE
YpaBHEHHSI.

I'padpuueckas nHTEpHpeTalvs YpaBHEHUH C ABYMS [IEPEMEHHBIMHU U CUCTEM JIMHEMHBIX ypaBHEHUH
C IByMs IIepeMeHHBbIMU. [IpuMepsl pelieHns CucTeM HEJTMHENHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU.

Pemienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBele HEpaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢ O1HOHM NepeMeHHOW. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHelHbIe HepaBeHCTBA ¢ 0J1HOM nepeMeHHON. CrucTeMbl TMHEHMHBIX HEPABEHCTB C OHON
IIEPEMEHHOM.

DyHKIHH.

[Tonstre ¢pynkmuu. OOIACTh ONPEICIICHUS U MHOXKECTBO 3HaueHUH (yHKIMH. CriocoObl 3a1aHus
GbyHKIHi.

I'paduk dynkuuu. Yrtenue cBoiictB Pynkuuu no e€ rpaduxy. [Ipumepsr rpaduxoB ¢yHKIHH,
OTPa)KAIOIIUX pealbHbIE IPOLECCHI.

OyHKIUY, ONUCHIBAIOIINE MPSIMYI0 U 0OpaTHYIO IMPONOPLMOHAIBHBIE 3aBUCUMOCTH, MX I'paduKu.
Oyukun y = X2,y = X°, y =vx, y=|x|. [paduueckoe pemrenne ypaBHEHHiT I CHCTEM yPaBHCHHIL.

Copepxanne o0y4ueHus B 9 kiacce.

Yucna v BBIYMCICHUS.

PanmonanpHple yncia, UppalMOHAIBHBIE YUCIA, KOHEYHbIE M OECKOHEUHbIE JECATUYHBIE IPOOHU.
MHO€eCTBO JIeHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YHCIA KaK OECKOHEUHbIE JIECATUUHBIE IPOOH.
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM JEHCTBUTENBHBIX YHCEN M KOOPJIMHATHOM
MIPSAMOM.

CpaBHeHue IeHCTBUTENBHBIX YHCell, apu(MEeTUYECKHE JeHCTBUS C JeHCTBUTEIBHBIMU YHCIIaMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnuxEéHHOEe 3HaUEHUE BEMYMHBI, TOUHOCTh NpubmmxeHus. Okpyriaenue uucen. [Ipukuaka u
OLIEHKA PEe3yJIbTaTOB BBIUYMCIICHUH.

VYpaBHEHHUsI U HEPABEHCTBA.

JIuneitHoe ypaBHeHUE. Pelienne ypaBHEeHH, CBOIAIINXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemenHue ypaBHEHHH, CBOISIIMXCA K KBaJpaTHBIM. bHKBajapaTHOE
ypaBHeHue. llpumepbl pemieHuss ypaBHEHHMM TpeTbEd M YETBEPTOM CTENEHEW pa3joKEHHEM Ha
MHOKUTEIH.

Pemenue npoOHO-palMOHANIBHBIX ypaBHEHHUH. PeleHne TEKCTOBBIX 3a/ad  ajnredpandyecKum
METOAOM.

VYpaBHeHHE C ABYMs IEPEMEHHBIMH U €ro rpaduk. Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUH C
IBYMsI TIepeMeHHBbIMU. PellieHue cuctem ABYX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a JAPyroe —
BTOpOI1 creneHu. ['paduueckas nHTEpIpeTalysi CHCTEMbl YPaBHEHUN C IBYMSI IEPEMEHHBIMH.

Pemrenne TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



PelreHne JIMHEWHBIX HEPABEHCTB C OQHOW NEPEMEHHOM. Pelenne cucTeM JTMHENHBIX HEPABEHCTB C
onHol mepemenHoi. KBagparHble HepaBeHCTBa. ['paduueckast HHTEpIIpeTaIisi HEPABEHCTB M CUCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMHU.

OyHKIUN.

KBagparuunas ¢pyHkuus, e€ rpaduk u cBoiicrsa. [lapaboia, koopAMHATHI BEPIINHBI 1apad0JIbI, OCh
CUMMETpPHUU NapadoJIbl.

I'paduxu ynkumit: y = £x, y = £x +b, y = %, y = x3,y = Vx, y = |x|, n ux cBoiicTsa.

YucnoBsle IOCIEN0BATENBHOCTH U IIPOTPECCHH.

[lonsiTE YMCIIOBOM IOCIEAOBATENBHOCTH. 3aJaHUE IIOCIENOBAaTEIBHOCTH  PEKYPPEHTHOU
dhopmynoit u popMyIoi N-ro dieHa.

Apudmernueckass u reomerpuyeckas nporpeccuu. @opMmynbl N-ro uWieHa apuPMETHYECKOH u
Tr€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4IEHOB apU(PMETHYECKOH U TeOMETPUYECKOH TNpOrpeccMii TOYKamMHu Ha
KOOpPJAMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHLUAIbHBINA pOCT. CI10KHBIE IPOLEHTBHI.

IIpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yU€OHOI0 Kypca «Anreopay.

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yueOHOI0 Kypca K KOHIly o0y4eHHsl B 7 KJlacce.

Yucna v BBIYMCICHUS.

BbimonHATe, coueras yCTHble M NHMCbMEHHbIE HNpUEMBI, apudmMeTHueckue JeicTBUA ¢
palMOHAIbHBIMU YU CIIAMHU.

HaxonuTe 3Ha4YeHHsT YUCIIOBBIX BBIPAKEHHH, NMPUMEHATH Pa3zHOOOpasHbIE CHOCOOBI M TPUEMBI
BBIYMCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH.

[lepexoauTb OT OJHOM (HOPMBI 3aMKUCH YHCEN K APYrou (Mpeodpa3oBBIBaTh ACCATUYHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO IpO0B).

CpaBHUBATh U YyNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OKpyrisaTh yucna.

BbBINONHATE NPUKHAKY M OLEHKY pe3yjbTaTa BBIUMCICHHH, OLEHKY 3HAY€HUH 4YHMCIIOBBIX
BBIPAKCHUM. BBINOIHATE JENCTBUA CO CTEIIEHSAMHU C HATypaJbHBIMU IIOKA3aTEIIMH.

[IpuMeHATH NpU3HAKK JEIMMOCTH, Pa3I0KEHHE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemlate  mpakTUKO-OPHEHTHPOBAHHBIE  33a/Ja4d, CBSI3aHHBIE C  OTHOLICHHEM  BEJIWYMH,
MIPONOPLIMOHAIBHOCTBIO BEJIMYHH, MPOLEHTAMHU, MHTEPIPETUPOBATh PE3YyJbTATHl PEIICHUs 3a4ad C
y4€TOM OrpaHUYEHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Anrebpanyeckue BhIpaXKeHHUs.

Hcnonp3oBarh anredpanyeckyro TEPMHMHOJIOTUIO U CHUMBOJIMKY, NPHUMEHATh €€ B mpolecce
OCBOEHHUS y4eOHOro MaTepuaa.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPaKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BeimonHATe mpeoOpa3zoBaHUsl 1LIEJOTO BBIPAKEHUS B MHOIOWIEH NPHUBEIEHHEM MOJ00HBIX
cllaraéMblX, paCKpbITUEM CKOOOK.

BBINONMHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYJIEHAa HAa MHOTOWIEH, NPUMEHATH
(dbopMyIibl KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymIecTBIATh pa3oKEHWE MHOTOUYJIEHOB HAa MHOMKUTEIHM C IOMOIIBI0 BBIHECEHMSI 3a CKOOKH
00I1Iero MHOXKUTEIS, TPYIITUPOBKYU ClIaraeMbIX, IpUMEHEHUs (OpMYI COKPALIEHHOTO YMHOXKEHUSI.

[TpumeHnsaTh NpeoOpa3oBaHUs MHOTOWICHOB JJS pEIIEHHUs pa3jIMyHBIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH.

Vcnonp3oBaTh CBOMCTBAa CTENEHEW C HAaTypaJbHBIMH TMOKa3aTelsIMM JJsl  [peoOpa3oBaHus
BBIPA)KCHU.

YpaBHEHHUsI U HEPABEHCTBA.



Pemrate nuHENHBIE ypaBHEHUs ¢ OJHOM IEPEMEHHOW, IPUMEHSS IIpaBUia Iepexona OT UCXOJHOTO
YpaBHEHHUS K paBHOCUJIbBHOMY eMy. IIpoBepsTh, ABIISETCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumensTh rpadudeckre METOIbI IPH PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupars mnpuMepsl Map YHUCEN, SIBJIAIOIIMXCS PEIICHUEM JIMHEHHOIO YpaBHEHHMS C JBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TIpauK JMHEHHOrO YpaBHEHHUS C ABYMS IE€PEMEHHBIMU,
HOJIB3YsICh T'Ppa)MKOM, IIPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cucremsl 1ByX JTMHENHBIX YPAaBHEHHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE IpadUUeCcKH.

CocTaBiATh M pellaTh JUHEHHOE YPaBHEHHME WJIM CUCTEMY JMHEWHBIX YPaBHEHHUH IO YCIOBHIO
3aJ1a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4y MTOJIyYE€HHBIN pe3ybTarT.

OyHKIUN.

N300pakaTh Ha KOOPIAMHATHOM MPSMOU TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPIUHATAM, JIyUH,
OTpPE3KH, NHTEPBAJIbI, 3aIIMCHIBATh YMUCIOBBIC IPOMEKYTKU Ha aNreOpanyecKoM s3bIKe.

OTMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPAWHATAaM, CTPOUTH IpaduKu
nuHerWHbIX QyHkiui. CTpouth rpaduk GyHKIUU y = |x|.

OnuceIBaTh ¢ TOMOLIBIO GYHKINN N3BECTHBIE 3aBUCUMOCTU MEKIY BEJIMYMHAMU: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnumare rpaduueckuii crocod TmpeacTaBiICHWS | aHaMW3a WHQOpPMAIMK, W3BICKATH U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS IPOrpaMMbl yueOHOr0 Kypca K KOHIy oOyueHus B 8 Kiacce.

Yucna v BBIYUCICHUS.

Hcnonp30BaTh HayaJIbHBIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTEIIBHBIX YUCEI ISl CPABHEHUS,
OKPYTJIEHUS U BBIUMCIIEHU, N300pakaTh 1E€HCTBUTENIbHBIE YHCIIA TOUKAMH HAa KOOPIUHATHOMU MIPSIMOA.

[IpuMeHATh MOHATHE apU(PMETHUYECKOTO KBaJPAaTHOTO KOPHS, HAaXOAMTh KBaJpaTHbIC KOPHHU,
UCTOJNB3ys TIPU  HEOOXOJUMOCTH  KalbKYJISATOP, BBIIOJIHATH MPEOOpPa3OBaHUS  BBIPAKEHHIH,
CoJIeprKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3anucu OONMBIIMX M MajlbIX YMCEN C MOMOIIBIO JNECATHUYHBIX Ipo0eil u creneHei
guciaa 10.

Anrebpanyeckue BhIpaXKeHHU .

[IpuMeHATh MOHATHE CTENEHM C LIEJbIM IOKa3aTesieM, BBINOIHATH MpeoOpa3oBaHUs BBIPAXKEHUH,
COJIEPIKAIIMX CTETNIEHM C LEJIBIM IT0KA3aTENIEM.

BBINMONHATE TOXIECTBEHHBIE NMPeoOpa3OBaHMs PALMOHAIBHBIX BBIPAKEHUM Ha OCHOBE IPABMI
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensaTh npeoOpa3oBaHMsI BBIPAKEHUN [JIs pPELICHHUS pa3IUYHbIX 3a/ad W3 MaTeMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 pEabHON MPAKTUKH.

VYpaBHEHHUsI U HEPABEHCTBA.

Pemarp nuHelHblE, KBaJpaTHbIE YPAaBHEHHsS U pallMOHAJIbHBIE YPABHEHMSI, CBOIAILIUECS K HUM,
CUCTEMBI JIBYX YPaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoauTh mNpoCTEHIINE HCCIENOBaHUS YPABHEHMM M CHCTEM YpaBHEHUH, B TOM YHUCIE C
INpUMEHEHHEM TpauuecKuxX NpeACTaBICHUN (yCTaHABIMBaTh, UMEET JIM ypaBHEHHME WM CHCTEMa
YpaBHEHUH pellleHusl, €CIIU UMEET, TO CKOJIBbKO, U ITpoYee).

[lepexonuTh OT cIOBeCHON (QOPMYIMPOBKM 3aqauu K €€ anreOpandyeckod MOJENH C MOMOIIbIO
COCTaBJICHUS] YPAaBHEHUS UJIU CUCTEMbl YPaBHEHUN, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.



[IpuMeHSATH CBOMCTBAa YHCIOBBIX HEPAaBEHCTB IS CpPaBHEHMSA, OLICHKH, pEIIaTh JUHEHHBIC
HEPaBEHCTBA C OJHOM MEpPEeMEHHOW M MX CHUCTEMBI, JaBaTh rpa)uuyecKylo WILTIOCTPAIIMI0 MHOXKECTBA
pelIeHH HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB.

OyHKIUN.

IloHnMaTh W HCIOAB30BaTh (YHKIHMOHAIBHBIE IOHATHA M SA3bIK (TEPMHUHBI, CHMBOJUYECKHE
0003HAUCHMsI), ONpEAEsATh 3HaueHHe (YHKLUMU [0 3HAYEHHUIO apryMeHTa, ONpeAessATh CBOWCTBA
dbyakumm 1o e€ rpaduky.

Crpouts rpaduku 3J€MEHTapHbIX QYHKUIUHN BUA:

y = %, y = x2%, y= x3,y=+/x, y=|x|, onuceBars cBOiicTBA YMCIOBON (YHKIUH IO €&
rpaduky.

146.5.5.3. [IpeameTHbIe pe3yabTaThl OCBOCHUS IPOTPaMMbI Y4eOHOTO Kypca K KOHILy 00y4eHus B 9
KJ1acce.

Hucna u BIYUCIICHHUS.

CpaBHMBATH M YIIOPSIOYUBATH PAlMOHATIBHBIC M UPPAIMOHATLHBIC YUCIIA.

Beimonuate apudmernueckue AEHCTBHS C palMOHAJIBHBIMH 4YMCJIAMH, COYeTas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIUMCIICHUS C UPPALlMOHAIbHBIMU YHCIIAMH.

HaxonuTh 3HaueHus creneHei ¢ LeabIMU 0Ka3aTeNsIMU U KOPHEH, BBIYUCIISTh 3HAUEHUST YHCITOBBIX
BBIPAYKECHHUIA.

OKpyrisTh JEHCTBUTEIbHBIE YHUCIIA, BBINOJHATH NPUKUAKY pE3yibTaTa BBIYMCICHHUH, OLIEHKY
YHCIIOBBIX BBIPAKEHUIH.

146.5.5.3.2. YpaBHEHUS U HEPABEHCTBA.

Pemrate nuHelHbIE M KBaJIpaTHBIC YpPAaBHEHUS, YPaBHEHHS, CBOISIIMECS K HHUM, HpPOCTEHIINE
IPOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemiate cucremsl ABYX JJMHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMHU M CUCTEMBI JIBYX YPaBHEHUH,
B KOTOPBIX OJITHO YPaBHEHUE HE SBIIACTCS JTUHEHHBIM.

Pemiate TekcTOBBIE 3a7auu alreOpandeckuM CocoOOM € MOMOILBIO COCTaBJIECHUS YPaBHEHUS WU
CHCTEMBI IBYX YPAaBHEHHH C IByMsI TIE€pPEMEHHBIMHU.

[IpoBOoNTE MpOCTEHIIME HCCICAOBAaHUS YPAaBHEHUM W CHUCTEM YpPAaBHEHHMM, B TOM 4YHCIE C
NpUMEHEHHEeM TpauuecKuX MpeCcTaBlIeHHN (YCTaHABIMBATh, MMEET JIM YpaBHEHHE WJIH CHCTEMa
YpaBHEHHH PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemrates nmHElHBIE HEPABEHCTBA, KBapaTHbIE HEPABEHCTBA, H300pakaTh pPElICHHE HEPaBEHCTB Ha
YHCIIOBOM MPSIMOM, 3alKCBHIBATh PEIIEHUE ¢ TOMOILBIO CUMBOJIOB.

Pemate cucTeMbl JMHEWHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBaJpaTHOE
HEpaBEHCTBO, M300pa)kaTb pELIEHHE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MpPsIMOHM, 3amnuchIBaTh
peleHye ¢ MOMOIIbI0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPU PEHICHUH Pa3IMYHBIX 3a/1a4.

DyHKIHH.
Pacno3naBate (yHKIMM W3y4eHHBIX BHUAOB. [loKa3bpIBaTh CXEMaTHYECKH pACIIONIOKEHUE Ha
o o *
KOOPAMHATHOM TIOCKOCTH rpadukoB GyHKIMI BUga: y = #x, y = kx+b, y = = y =ax?*+

bx+c, y=x3, y=+/x, y=|x| B 3aBucuMocTH OT 3Ha4eHWil KO>()(HUIMEHTOB, ONUCHIBATH
CBOMCTBA (DYHKIIUH.

Ctpouth M M300paxkaTh CXeMaTHYECKH TpadUKH KBaJPAaTHYHBIX (YHKIHI, ONMHCHIBATH CBOWCTBA
KBaJIpaTUUHBIX (QYHKIUH 1O UX rpaduxam.

Pacnio3naBate KBagpaTHuHyl0 (QYHKIHIO 1O (QOpMylie, TPUBOIUTH TNPHUMEPHl KBaIPAaTUIHBIX
GyHKIMN U3 pealbHOM KU3HH, PU3UKH, TEOMETPUH.

YucnoBble NOCIEI0BATEIBHOCTH U IPOTPECCHH.

Pacrnio3HaBath apupMeTHIeCKyI0 1 T€OMETPUUECKYIO IIPOTrPECCHH MPH pa3HbIX Crloco0ax 3aJaHmsl.



BbIMONHATE  BBIYMCICHHUS C HCIONB30BaHMEM (GOpPMYJIT N-r0 wWieHa apu(PMETHUYecKoil Hu
T€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHON TJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHCIOBBIMHM II0OCJIEJOBAaTEIbHOCTSAMH, B TOM YHCIE 33Ja4d U3
peanbHOM KHU3HHU (C UCTIOIB30BAHUEM KAJIBKYIATOPA, U(PPOBBIX TEXHOJIOTUH).

@enepanbHas paboudas mnporpamma yudeOHoro kypca «l'eomerpus» B 7-9 kiaccax (nanee
COOTBETCTBEHHO — IporpaMma yueOHoro Kypca «I'eomerpus», yueOHbIH Kypc).

[TosicuuTenpHas 3anucKa.

I'eomeTpus Kak OIMH M3 OCHOBHBIX pa3[elIOB LIKOJBHOM MAaTEMAaTUKH, UMEIOLIUN CBOCH LIEIBIO
o0ecreynTh M3yuyeHHe CBOHCTB M pa3MepoB (pUTyp, WX OTHOLICHWH M B3aMMHOE PACIIOIOKEHUE,
ONMPACTCS Ha JIOTMYECKYIO, JOKA3aTeNIbHYI JIMHMUIO. L[eHHOCTh HM3ydeHus IreoMeTpuM Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHUS 3aKJIIOYaeTCss B TOM, UYTO OOYYAIOIIMMCS YYUTCS HPOBOAUTH
JIOKa3aTelIbHbIE PACCYKIEHUs, CTPOUTH JIOTMYECKUE YMO3AKIIOUCHHUs, JOKA3bIBaTh WCTUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPIPHUMEPBI K JIOKHBIM, IIPOBOJMUTH PACCYXKICHHS «OT IPOTHBHOIO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOPATHBIE YTBEPHKACHUS.

Ilenbro M3y4eHUsT T€OMETPUM SIBISIETCS HCIIOJIB30BAHME €€ KaK MHCTPYMEHTA IIPHU PELICHUH Kak
MaTeMaTHYeCKUX, TaK U MPAKTHUECKUX 3a/1a4, BCTPEUAIOUIMXCS B peanbHOM ku3HU. OOyyaromuiics
JOJDKEH HAYYUTHCS OIPEACTISTh TEOMETPUIECKYIO (PUTYPY, ONMCHIBATH CIIOBAMH YEPTEK MIIM PUCYHOK,
HAWTH TUIOIAAb 3€MEIBHOTO YYacTKa, PACCYMTATh HEOOXOJUMYIO JUTMHY ONTOBOJIOKOHHOTO KaOems
win TpedyeMble pa3Mepsl rapaxa s apromoouss. [Ipu pemenun 3agad mpakTHUYECKOIO XapakTepa
OOyYaroIUiCs yYUTCS CTPOMTH MAaTEMaTHYeCKHEe MOJENN pealbHBIX JKU3HEHHBIX CHUTYyalluH,
IIPOBOAMTDH BBIYUCICHUS U OLEHUBATh ITOJIY4YECHHbIN pPe3yNbTar.

BaxHo noguépkuBaTh CBA3M TE€OMETPUU C JIPYTUMHU Yy4eOHBIMU NpeAMETaMH, MOTHBHUPOBATh
UCMOJb30BaTh ONpEAETICHUsS TeOMETPUYECKUX (UIyp M TOHATHH, NEMOHCTPUPOBATh MPUMEHEHHUE
IIOJyYeHHBIX YMEHUH B (U3MKE U TeXHUKE. DTH CBsI3U HauboJiee PKO BUIHBI B TeMax «BekTopsi»,
«TpuroHomerpuueckue cooTHoleHUs», «Meron koopauHat» U «Teopema IIudaropar.

Vuebnsiii kypc «l['eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3Clibl  COACPIKAHUS:
«["eomeTrpuueckne QUTrypsl U UX CBOMCTBay», «M3MepeHHe T€OMETPUYECKUX BEIHYUHY, «JleKapTOBbI
KOOpPJMHATHI Ha MIIOCKOCTN», «BekTopbl», «/IBruxkeHus miockoctny, «IIpeodpazoBanus nogodus».

O011ee yKcIo YacoB, pEKOMEHJOBAHHBIX /ISl U3y4eHHUs: yueOHoro kypca «I'eomeTpusi», — 204 gaca:
B 7 ximacce — 68 4acoB (2 vaca B He/Ien0), B 8 kinacce — 68 "acoB (2 vaca B Heflento), B 9 kiacce — 68
gacoB (2 yaca B HEJIEI0).

Copep:xanne 00y4eHus B 7 Kiacce.

HavanbHele mnoHsATHA reomerpuu. Touka, IpsMas, OTPE3OK, Jyd. Yrou. Buuabl yrios.
BeprukanbHble 1 cMexHbIe yribl. buccekrpuca yria. JlIomanas, MHOroyroiasHuk. [lapamiensHOCTE U
MEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunble @urypbl. OCHOBHBIE CBOHCTBAa OceBOW cuMMeTpuu. [Ipumepsl cuMMeTpuu B
OKPY’KaroIlleM MHpE.

OCHOBHBIE TIOCTPOEHHUS C TOMOIUBIO LMPKYJId M JuHeWku. TpeyronpHuk. Beicora, menumana,
OuccekTpuca, UX CBOICTBA.

PaBHOOe1peHHBII U PAaBHOCTOPOHHUH TPEYrobHUKH. HepaBeHCTBO TpeyroinbHUKA.

CBoiicTBa M IpU3HAKU paBHOOEIPEHHOT0 TpeyroabHuKa. [Ipr3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NpPHU3HAKU MNapaJUIelbHBIX NpsAMbIX. CymMMma yrioB TpeyroyibHUKAa. BHemHue yrisl
TPEYTOJIbHUKA.

[IpsmMoyronbHeIi  TpeyrosbHUK. CBOWCTBO  MEQuaHbl  NPSAMOYIOJBHOIO  TPEYrOJbHHUKA,
MIPOBEAEHHON K runoTeny3e. [Ipn3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOyTOIbHBIM
TPEYTrOJbHUK C yriioM B 30°.



HepaBeHcTBa B reoMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH, TeopeMa
0 OoJbIIeM yrie U O0JIbIIeH CTOPOHE TPeYTroyIbHUKA. [IepreHuKysp U HaKJIOHHAS.

I'eomeTpuueckoe mecto Touek. buccekTpuca yria U cepeUHHBINA NMEPIEHAUKYISIP K OTPE3KY Kak
reOMETPUUYECKNE MECTA TOUEK.

OKpYy>KHOCTb U KpPYT, XOpJia U JUaMeTp, UX CBOWCTBAa. B3auMHOe pacmnosoKeHHue OKPYKHOCTU U
npsmoii. KacarenpHast u cekymas K OKpykHOCTH. OKpY>KHOCTb, BIUCaHHasi B yrojl. Brucannas u
OIMCaHHasl OKPYKHOCTH TPEYToJIbHUKA.

Coneprxanne o0yueHus B 8 Kiacce.

Yerbipéxyronpuuku. llapamienorpamMM, ero mnpu3Hakd U cBoicTBa. YacTHble cliydau
napajuieJiorpaMMoB  (IpSIMOYTOJIBHUK, pOMO, KBaapar), MX IMPU3HAKK M CBOMCTBa. Tpanenus,
paBHOOOKas Tpanenus, e€ cBoicTBa u npu3Haku. [IpaMoyronbHas Tpanemnus.

Meron ynBoenuss wmenuanbl. LleHTpanbHas cummerpua. Teopema @Panmeca u  Teopema o
IIPOIOPLIMOHAJIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEeYrojibHUKA U Tpanenuu. L{eHTp Macc TpeyroibHHKa.

[Togobue TpeyroabHUKOB, Ko3(pdunment mnomodbus. Ilpu3Haku 1OMOOMS TPEYrOJIHHUKOB.
[Ipumenenue mogooust P PEHICHUH MTPAKTUYECKUX 3a71ad.

CpoiicTBa 1uiomianeil reomerpuueckux ¢uryp. DopMynbl A8 IUIOHMIAAKW  TPEYTOJbHHKA,
napajuiesiorpamma, pomoa u tpanemnuu. OTHOIIEHUE TUIOIIACH MOJOOHBIX UTY.

Boruncnenue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX 3a1a4.

CuHyCc, KOCHUHYC, TaHI€HC OCTpPOro yria MpsAMOYIOJbHOrO TpeyrojibHuka. (OcCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHoMmerpuueckue GyHkiuu yrios B 30°, 45° u 60°.

BnrcanHble v EHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTelbHON U XOpAOH. YT MEXKIY XOpAaMU U
CeKyIIMMHU. BrucanHble u ONUCaHHBIE YETHIPEXYTOJbHUKH. B3auMHOE pacmoiiokeHue ABYX
okpyxnocteil. Kacanue okpyxHocreit. OOmie kacateabHbIe K JBYM OKPY>KHOCTSIM.

Conepxanne o0y4eHus B 9 kiacce.

Cunyc, xocunyc, TaHreic yriaoB or 0 no 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
@opMyIIbI IPUBEACHUS.

Pemenue TpeyronpsHukoB. Teopema KOCUHYCOB M TEOpEMa CUHYCOB. PellleHne mpakTH4ecKuX 3a1au
C MCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6paszoBanue momobus. [lomodre cOOTBETCTBEHHBIX YIEMEHTOB.

Teopema 0 pon3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB CEKYILUX, TEOpEMA
0 KBaJIpaTe KacaTeJIbHOM.

Bekrop, mmMHa (MOAyNb) BEKTOpA, COHANpPaBJIEHHBbIE BEKTOPHI, IPOTHUBOIOIOKHO HalpaBlIEeHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpALMK HaJl BeKTOopamu. PaznokeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CkalsipHOE MpPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOpJMHATBl Ha IUIOCKOCTU. YpPaBHEHUS MNPSMOM M OKPYKHOCTH B KOOpJAMHATAX,
IIEpeceYeHNE OKPYKHOCTEN U NPSIMbIX. METOI KOOPAMHAT U €r0 IPUMEHEHHUE.

[IpaBunbHbIE MHOTOYrOJIbHMKHU. J[mmHA oOKpyxHocTH. ['pamycHass W paauaHHas Mepa yria,
BBIUMCIIEHNE JUIMH OyT OKpykHOCTeH. [Inomanpe kpyra, cektopa, CErMeHTa.

JIBIDKEHHsSI TUIOCKOCTM M BHYTPEHHHE CUMMETpUM GUryp (syieMeHTapHble Ipe/CTaBICHHS).
[TapannensHbIi iepenoc. [1oBopoT.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS TPOrpaMMbl yueOHOTo Kypca «I['eoMeTpusi».

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS IPOrpaMMBbl yueOHOT0 Kypca K KOHILy oOyueHus B 7 Kiiacce.

Pacrio3naBaTh M3yueHHBIE T'€OMETpUYECKHE (UTYpPBI, ONPENENSITh WX B3aUMHOE DPACIIOJIOKEHHE,
n300pakaTh T€OMETpPHUECKHE (UTYpBI, BBIOJIHATH YEpPTEKU 10 YCIOBUIO 3aaaud. M3mepsaTsb
JIMHEIHBIE U YITIOBbIE BEIUYMHBI. PelaTs 3a1aun Ha BBIYMCIEHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.



[IpoBomuTh TPyOYyIO0 OIICHKY JMHEWHBIX M YIJIOBBIX BEIMYMH IPEJAMETOB B PEATbHOHN KHU3HH,
pa3MepoB MPUPOIHBIX 0OBEKTOB. PazmnuaTs pa3Mepsl ’TUX 0OOBEKTOB I10 MOPSAIKY BETUYUHBI.

Ctpouth 4epTeKH K FT€OMETPUUECKUM 3a1adaM.

[Tonb30BaTbcs NpHU3HAKaMU pPaBEHCTBA TPEYIOJbHUKOB, HCIIOJIB30BATh IPU3HAKUM U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajay.

IIpoBOAUTDH TOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonp30BaTbed NpHU3HAKAMHU PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIUaHBI,
IIPOBEJEHHON K THIIOTEHY3€ NPSAMOYTOJIbHOIO TPEYTOJIbHUKA, B PELICHUY I€OMETPUYECKUX 3a1ad.

OmnpenensaTs napaielIbHOCTh MPSAMBIX € IOMOILIBIO YIVIOB, KOTOpbIE 00pa3yeT ¢ HUMM CEKyIasl.
OnpenensaTs napaielbHOCTh MPSIMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK OAHOM HpPSIMOMN
J10 TOYEK APYrOH MPSMOM.

Pemars 3a1aun Ha kiieT4aTtoi Oymare.

[IpoBOAUTH BBIYMCIEHUS U HAXOAUTh YMCIIOBbIE U OYKBEHHBIE 3HAYEHUS YIJIOB B FEOMETPUUECKUX
33/1a4ax C MCIIOJIB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOIOYTOJIBHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPHU IE€PECEUYEHUH JBYX MNapajyIesIbHBIX NPSAMBIX CeKylled. Pemars npakTuueckue
3a/1a4y Ha HaXO0XJICHUE YIJIOB.

Brnaners moHATHEM TeOMETPHUECKOTO0 MecTa TOYeK. YMeThb OINpeNeNsiTh OUCCEKTpUCY yria u
CEpeIMHHBIN NEPIIEHIUKYIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK.

@opMyIMpOBaTh OINpEAENEHUS OKPY)KHOCTH M Kpyra, XOpAbl U JUaMeTpa OKpPYKHOCTH,
IIOJI30BAThCSA UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEIICHHUH 3a4a4.

Bnaners moHSTHEM ONHMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HAXOAUTb €€ LIEHTP.
ITonp3oBatbes hakTaMu 0 TOM, YTO OMCCEKTPUCH] YIIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJJHON TOUKE,
U O TOM, YTO CEPEJUHHBIE NIEPIIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE.

Bnagers NOHATHEM KacaTEJIBHOM K OKPYXKHOCTH, ITOJIB30BATHCSI TEOPEMOU O NEPIIEHIUKYIIAPHOCTH
KacaTelbHOU U paguyca, IPOBEAEHHOIO K TOUKE KaCaHU.

[Tonb30BaTbcsd MPOCTEUIIUMHU IE€OMETPUUECKUMU HEPABEHCTBAMH, NOHMMATh MX IPAKTUYECKUI
CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKUE IOCTPOCHUS C IOMOILBIO LIUPKYJIS U JIMHEHKHU.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS IPOrpaMMBbl yueOHOT0 Kypca K KOHIy oOyueHus B 8 Kiacce.

PacriozHaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, X DJIEMEHTHI, I10JIb30BAThCS UX CBOMCTBAMU
IIPYU PELICHUN T€OMETPUUYECKUX 3a1a4.

[TpuMeHATH CBOICTBA TOUKH MEepecedeHnsl MeluaH TPeyroJibHUuKa (LIEHTpa Macc) B peIIeHUH 3a/1ay.

Bnagers NMOHATHEM CpelHEN JMHHMM TPEYrOJIbHMKA W TpalelWd, NPUMEHATh UX CBOMCTBAa IIpU
pemieHnn reoMmerpudeckux  3amad. Ilomp3oBatbes  Teopemon  @aneca M TEOpeMOW O
MIPOMOPLIUOHANIBHBIX OTPE3KAX, MPUMEHATh UX JJIs PEeLIeHUS IPAaKTUYECKUX 3a/a4.

[IpuMeHsTh IpU3HAKU [TO100USI TPEYTOJIBHUKOB B PEIEHUH F€OMETPUUECKUX 3ajau.

[Tonb3oBatbes Teopemoit Iludaropa st pemieHUss reOMETPUUECKUX W TMPAKTUYECKUX 3ajad.
CrpouTh MaTEMAaTUYECKYIO MOJIENb B MPAKTUYECKUX 3a/ladaX, CaMOCTOSITEIbHO NMPOBOJUTH YEPTEK U
HaXOJUTh COOTBETCTBYIOILIUE JITMHBI.

Bnaners noHATHAMHU CHHYCa, KOCUHYCA U TAHT€HCA OCTPOr0 yIiia IPSIMOYTOJIBHOIO TPEYrOJbHUKA.
ITonp30BaTbCsA STUMU MOHATUAMU 111 PELICHUS] IPAKTUYECKUX 3a/1ad.

Bbruucnare (pa3nuuHbIMH CIIOCOOAMH) IUIONIA/b TPEYroJbHUKA W IUIOINAAM MHOTOYTOJIBHBIX
¢buryp (monb3ysch, TJ€ HEOOXOAUMO, KaJdbKyasiTOpoMm). I[IpuMEHSATh MONydeHHblE YMEHUS B
MPaKTUYECKHX 3ajjauax.

Bnagers MOHATHUSMU BIHMCAHHOTO W LIEHTPAJBHOTO YIJIa, UCIOJIB30BaThb TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mex1ay XopJaMu (CeKyIIMMH) U YIjle MeXAy KacaTelbHOW M XOpJIOM Npu pelieHuu
reOMETPUUYECKUX 3a7ad.



BH&HGTB IIOHATUEM  OIIMCAHHOI'O ‘IGTBIpéxyTOJILHI/IKa, MMPUMCHSATH CBOMCTBA OIIMCAHHOTO
YETBIPEXYTOJILHUKA IIPU PELICHUU 3a]1a4.

HpI/IMGH}ITB MOJIYYCHHBIC 3HAHUSA HA NPAKTUKEC — CTPOUTbh MATCMATHUYCCKUC MOACIIHU I 3adaq
peaHBHOﬁ JKU3HHU W MNPOBOJUTH COOTBCTCTBYIOIIMUC BBIYUCICHUA C MPUMCHCHUEM HOI[O6I/ISI u
TPUTOHOMETPUH (TIONIB3YSACH, I/I€ HEOOXOIUMO, KAJIBKYJIATOPOM).

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl y4eOHOI0 Kypca K KOHIly o0yueHHsl B 9 kiacce.

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPHIX YIJIOB, HaXOAUTh C MX IIOMOIIbI pa3jIUYHbIE
3JIEMEHTHI IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pEIIeHUE IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTts
(c HOMOILBIO KaNbKYJISITOPA) JUIMHBI U YIJIbI U1 HETaOJIMYHbBIX 3HAYEHUI.

ITonp30BaThCs q)OpMy.TIaMI/I MNpUBCACHUA W OCHOBHBIM TPUTOHOMCTPUYCCKHM TOXIACCTBOM JJIA
HaXO0XJICHUA COOTHOIIICHHUH MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMMU.

Hcnonp3oBaTh TCOPCMbI CHHYCOB W KOCHHYCOB JJII HAXOXICHUA PaA3JINYHBIX 3JICMCHTOB
TPEYroJbHUKA («PELIEHUE TPEYTrOJIbHUKOBY), IPUMEHSTh UX IPU PELIEHUN F€OMETPUUECKUX 3a/au.

Brnaners noHaTusMH npeoOpazoBaHMs MO00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ0OHBIX (Uryp.
ITonp30BaTbes CBOWMCTBAMM 1OA00MS IPOU3BOJIBHBIX (PUIYp, YMETh BBIUUCIATH JJIMHBI U HAaXOAUTh
yriibl 'y nofoOHbIX ¢uryp. Ilpumensrs cBoiicTBa mogo0Mst B IMpakTMYECKMX 3ajadaX. YMeETh
IPUBOAUTH PUMEPHI NOJOOHBIX (PUT'YP B OKPY’KAIOLIEM MUpE.

[Tonb30BaTbcs TEOPEMaMU O IPOU3BEIEHUU OTPE3KOB XOP/, O IPOU3BEIECHUN OTPE3KOB CEKYIIUX, O
KBaJparTe KacaTeJIbHOM.

ITonmp30BaThCs BCKTOpaMH, IOHUMATh HUX FCOMeTpI/I‘ICCKI/Iﬁ n (1)H3H‘ICCKPII>1 CMBLIC]I, IPUMCHATH UX B
peIICHUU TCOMETPHUICCKUX U (1)I/I3I/I‘-ICCKI/IX 3aaad. HpI/IMeHﬂTI) CKaJIIpHOC NPOU3BCACHNUEC BCKTOPOB JIA
HaXO0XKJCHUS JJIMH U YIJIOB.

[Tonp30BaThcs METOIOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTh €r0 B PELICHUH F€OMETPUYECKUX U
MPAKTUYECKHX 3a/1a4.

Bnanerp NOHATUSAMM NPaBUIBHOIO MHOTOYTOJIBHUKA, JJUHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPY>KHOCTH Y PaJUaHHOW MEPHBI YIJia, YMETh BBIYMCIATH IUIOWIA/b Kpyra U ero yacreu. [IpumeHars
IMMOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3ajjavdax.

HaxoauTh ocu (MM HEHTPhI) CUMMETPUH (UTYp, TPUMEHSATH JBUKEHUSI TUIOCKOCTH B MPOCTEHIINX
cllydasx.

[IpuMeHATh MOJYYEHHBbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCKUe MOJENU JJs 3ajad
peanbHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C NpPUMEHEHHEM MOoJ00us U
TPUTOHOMETPHUECKUX (PYHKIUH (T10JIB3YSCh, I/Ie HEOOXO0IUMO, KAJIBKYJIITOPOM).

denepanbHas paboyast nmporpamma yueOHOro Kypca «BeposTHOCTh U cTaTUCTHKa» B 7—9 Kiaccax
(1aee COOTBETCTBEHHO — MpOrpaMMma yueOHoro Kypca «BeposiTHOCTb U CTaTUCTHKa», yUeOHBIH Kypc).

IlosicHuTENnBHASA 3aIMCKA.

B coBpemMeHHOM 1H(POBOM MHUpE BEPOATHOCTb W CTATUCTHUKA MPUOOPETArOT BCE OONBIIYIO
3HAYUMOCTb, KaK C TOYKU 3pEHHUS MPAKTUYECKUX MPHJIOKEHUH, TaK MU HMX PO B 0Opa3oBaHUM,
HEeoOXOIMMOM KaXJ0My denoBeKy. Bospactaer umcio mnpodeccuii, npu OBIaAEHHUM KOTOPBIMU
TpebyeTcst Xopoiasi 6a30Basi MOArOTOBKA B 00JaCTH BEPOSTHOCTH M CTATMCTUKH, Takas MOATOTOBKA
Ba)KHA ISl IPOJIOJKEHUST 00pa30BaHMs U JJIs YCIEITHON NMpodecCHOHaIbHOM Kapbephbl.

Kaxp1ii uenoBek NOCTOSTHHO IIPUHUMAET PELIEHUSI Ha OCHOBE UMEIOLINXCS Y HEro JaHHBIX. A NI
00OCHOBAHHOTO MPUHSITHS PEIICHHs B YCIOBUAX HEJOCTaTKa MM W30BITKAa HH(pOpMAIIMKA HEOOXO0AUMO
B TOM YHCJIE€ XOPOIIO c(hOPMHUPOBAHHOE BEPOSATHOCTHOE U CTATUCTHUECKOE MBIIIICHHUE.

NMeHHO TORTOMY OCTpPO BCTaJia HEOOXOAUMOCTh  CHOPMHpPOBATH Yy  OOydYaIOIIUXCSA
(GYHKIIMOHAJIBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYI0 B ce0sl B KauecTBE HEOTHEMJIEMOM COCTaBISIOLIEH
YMCHHUEC BOCIIPUHUMATb U KPUTUYCCKU aHAJIN3UPOBATH I/IHC];)OpMaI_[I/IIO, MMPEACTABIICHHYIO B PA3JIMYHBIX
¢dopmax, MOHMMATh BEPOSTHOCTHBIN XapakTep MHOTHX peaJbHBIX MPOIECCOB M 3aBHCHUMOCTEH,
IIPOU3BOJIUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.



3HaKOMCTBO B y4yeOHOM Kypce C OCHOBHBIMH TNPHUHIMIIAMH cOOpa, aHalM3a W MpPEeACTaBICHUS
JaHHBIX M3 Pa3IUuYHBIX cep >KU3HU OOIIeCTBa W TOCYAApCTBA MPHOOIIACT OOydYaIoOUIMXCS K
OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB KOMOMHATOPHKM pPAa3BHBAET HABBIKA OpPTaHU3ALUU
nepebopa M mojcuéTa YMcia BapUAaHTOB, B TOM 4YHCIE B NPUKIAAHBIX 3agadax. 3HAKOMCTBO C
OCHOBaMU TeOpuH rpadoB co31aéT MareMaTu4eckuili GyHaaMeHT Uit GOpMUPOBAHUSI KOMIIETEHIUI B
obOnactu uHPOpMATHKU U LUDPOBBIX TexHONOrui. [IpM M3y4eHHH CTATUCTUKU U BEPOSITHOCTHU
oOoramaroTcsi MpeJICTaBiICHHUs] OOy4alOUIMXCSd O COBPEMEHHOH KapTMHE MHpa MU METOAaX ero
uccienoBanus, GOpMUPYETCs MOHUMAaHUE POJM CTATUCTUKU KaK MCTOYHHMKA COLMAIBLHO 3HAUYUMOM
nH(OPMAaLIUU U 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUSI.

B cooTBeTcTBHM ¢ JaHHBIMH LIETSIMH B CTPYKTYpE MpOorpamMmbl yuyeOHOro Kypca «BeposTHOCTh U
CTaTUCTHKA» OCHOBHOTO O0IEro 00pa30BaHMSs BBIICICHBI CIECIYIOIIUE COACPIKATEIbHO-METOIUIECKIE
muann:  «lIpencraBieHne MaHHBIX M ONUCATENbHAs CTAaTHCTUKA», «BeposSTHOCTB», «IIEeMEHTHI
KOMOMHATOpUKHY, «BBeeHne B T€OpUIO TpadoBy.

Copepxanue nunuu «lIpencraBienre TaHHBIX U OMUCATENbHAS CTATUCTHKAY CIY>KUT OCHOBOM IS
(dbopMUpOBaHMS HABBIKOB pabOThl ¢ HHGpOpMAIUEil: OT UYTEHUS M HHTEpIpeTanuu HHQOpMAIHH,
Mpe/ICTaBJICHHON B Tabnmuiax, Ha AuarpaMMax U rpadukax, 10 cOopa, MpeACTaBICHUS U aHAU3a
JAHHBIX C HWCIOJB30BAaHUEM CTATUCTUYECKMX XapaKTePUCTHK CpPeAHMX M paccenBaHus. Pabotas c
TaHHBIMH, OOydalomMecs ydaTcsl CUMTBIBAaTh W HWHTEPIPETUPOBATh JIaHHBIC, BBIIBHUTATh,
apryMEHTHPOBaTh W KPUTHKOBATh MPOCTEHINNE THIIOTE3bl, pPa3MBIIUIATE Han (akropamu,
BBI3BIBAIONINMHA HM3MEHUYMBOCTh, W OLEHUBATh HMX BIMSHUE HA pAcCMaTPUBAaEMble BEIMYHUHBI M
IIPOLIECCHI.

NHTyuTHBHOE TIpencTaBiICHUE O CIIy4allHON WM3MEHYMBOCTH, MCCIEIOBAHUE 3aKOHOMEPHOCTEH H
TEHJCHIIMI CTAaHOBUTCS MOTUBHUPYIOIIEH OCHOBOW AJii M3YyUEHUS TEOPUHM BEpOATHOCTEH. bombiioe
3HaYEHUE MMEIOT MPAKTHUYECKHE 3aJlaHusl, B YACTHOCTHU OIBITHI C KJIACCUYECKHUMH BEPOSITHOCTHBIMU
MOJIETISIMHU.

[ToHATHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBAoNoao0ust ciydaiiHoro coOwrtus. [Ipu n3ydenun
y4eOHOTo Kypca 00ydJaronimecs: 3HaKOMSTCS C IPOCTEHIIMMHU METOJAMU BBIYHCIICHUSI BEPOSTHOCTEH B
CIlyJailHBIX HIKCIEPUMEHTaX C PAaBHOBO3MOXKHBIMH DJIEMEHTAapHBIMHA HCXOJaMH, BEPOSTHOCTHBIMH
3aKOHAMH, TO3BOJISIIONIMMHU CTaBUTh M pemiath OoJiee CIIOKHBIE 3a1aud. B y4eOHBIH Kypc BXOMST
HayaJbHbIE MPEICTABICHUS O CIYyYalHBIX BEIMYMHAX U X YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYalOIIMXCS C MHOXECTBaMHU U
OCHOBHBIMH OIEPALlMsMH HaJl MHOKECTBAMHU, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHUS [T peIIeHUs
3ajlay, a TaK)Ke UCMOJIb30BAaHUS B IPYTUX MaTEMAaTUYECKUX Kypcax U ydyeOHBIX MpeaMeTax.

B 7-9 xnaccax usy4aercss yueOHbIH Kypc «BeposTHOCTh M CTAaTUCTHKa», B KOTOPBIM BXOJAT
pasmensl: «[IpencraBneHne MaHHBIX W OMHMCATENbHAS CTATUCTHKA», «BeposSTHOCTB», «IEMEHTHI
KOMOWHATOpHKWY», «BBeeHne B TeOpHIo TpadoBy.

OOmiee 4YmMCIO 4YacoB, PEKOMEHJOBAHHBIX Ui HM3y4eHHS Yy4eOHOTro Kypca «BeposTHOCTE U
cratuctuka», — 102 gaca: B 7 ximacce — 34 yaca (1 yac B Heneno), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiracce — 34 vaca (1 4ac B Hezemo).

Conepxanue oOyueHus B 7 Kiiacce.

IIpencraBnenue MaHHBIX B BHJE TaOiMIl, Auarpamm, rpadukoB. 3amojHEeHHE TAOIUI], YTCHHE U
MIOCTPOCHHUE aUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) W KPYTOBbIX). UTeHHe TrpaduKoB peabHBIX
nporeccoB. M3Bieuenne mHGOpMANMKM M3 qUAarpaMM W TaOJUI], MCIIOJIB30BAaHUE W WHTEPIPETAIUS
TaHHBIX.

OnucarenpHas CTAaTUCTUKA: cpeaHee apudMeTHyecKkoe, MeauaHa, pa3Max, HauOojblIee u
HaMMEHBIIIee 3HAaYeHUsT Ha0opa YMCIOBBIX JaHHBIX. [IprMepsl cirydaifHON H3MEHYMBOCTH.



Cay4aiiHplii SKcriepuMEHT (OMBIT) W ciaydaiiHoe coObiTHe. BeposrtHocts u uwactora. Ponb
MAJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITMI B TNpHUpone M B obOmecTBe. MoHeTa U
urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbL. Yucino péOep M cymMmapHas CTENEHb BEpIIMH.
[Ipeacrasnenue o cBszHoctu rpada. Lenmn u nuknel. [Tytu B rpadax. O6xox rpada (HUIEepoB MyTh).
IIpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenue 3a1a4y ¢ noMoIbko rpados.

Coneprxanue o0yueHus B 8 Kiacce.

IIpencraBneHue AaHHBIX B BUJE TaOIUL, JUarpaMM, rpadukos.

MHOX€ecTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKeCTBO. Onepanuy HaJ MHOKECTBAMU: 0ObEAUHEHHE,
nepeceueHue, JomnoiHeHue. CBolicTBa omepanui  HaJd  MHOXKECTBAMU: IIEPEMECTUTEIBHOE,
coYeTaTeNbHOe, paclpeAeuTeNIbHOe, BKIOYeHHs. lcmonb3oBanue rpauveckoro IMpencTaBlIeHUs
MHO’KECTB JJIs1 OIIMCAHUS PEAJIbHBIX IPOLIECCOB U SBJICHUM, IIPU PEIICHNN 3a/1a4.

W3mepenue paccenBaHusl JaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE YHUCIOBBIX HAOOPOB.
JuarpamMma pacceuBaHMs.

DneMeHTapHbIe COOBITHS ciy4daiHOro ombiTa. ChiydaiiHbie cOOBITHS. BeposTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU. CiydaiiHblii BbIOOp. CBs3p MEXIY
MaJIOBEPOSITHBIMU U MPAKTUYECKHU JTIOCTOBEPHBIMU COOBITHSMU B IPUPOJE, OOIECTBE U HAYKE.

JepeBo. CBoMCTBa AE€pEBbEB: €IMHCTBEHHOCTb IYTH, CYIIECTBOBAHUE BUCAYEH BEPILIUHBI, CBS3b
MEX]y YHCIOM BEpIIMH U uuciiom pédep. [lpaBmino ymHOXkeHus. Pemenue 3agad ¢ momMompo rpados.

[IporuBononoxubie coObITHSA. uarpamma Diinepa. OObequHEHUE W TIEPECEUCHHE COOBITHIA.
HecoBmecthbie coObiTus. dopmyna cioxeHUs BeposTHOCTEH. YcloBHas BepOsTHOCTh. llpaBuio
ymHOxeHus1. He3zaBucumble coObiTus. Ilpencrapnenue skcnepuMenTa B Buje AepeBa. Pemenue 3agau
Ha HaXO0>KJIEHUE BEPOSATHOCTEN C IIOMOILBIO JEPEBA CIIyYalHOIO HKCIIEPUMEHTA, IUarpaMm Duiepa.

Copep:xanne 00yueHus B 9 kiacce.

IIpencraBnenue JaHHBIX B BUJE TAOJMIL, JuarpaMM, rpadMKoB, MHTEpIIpeTalus JaHHbIX. UTeHne u
MOCTpOeHHE TabJIHII, AUarpamMm, TPaQHKOB MO PeaTbHBIM JaHHBIM.

IlepecranoBku u Qakropuan. Coueranus u uucio coderanuil. TpeyronpHuk [lackans. Pemenue
3aJ1a4 ¢ UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckas BepossiTHOCTh. CitydaliHbI BEIOOp TOUKU U3 (PUTyphl Ha MJIOCKOCTH, U3 OTpE3Ka U
U3 IyTH OKPYKHOCTH.

Hcneiranne. Yenex m Heynada. Cepus HCHBITAaHMW 10 mnepBoro ycnexa. Cepus HCHBITaHUN
bepnynnu. BepositHocTH coObITHI B cepuM ucnbiTaHui bepHymu.

CrnyuaiiHas BeJIMYMHA U pacIpellelieHHe BEpOsTHOCTENH. MaTeMaTuuecKkoe 0KUJaHue U JUCTIEPCHs.
[Ipumeppl MaTeMaTH4YECKOTO OKUIAHUS KaK TEOPETHUYECKOTO CPEIHEro 3HAYEHUs BEIWYMHBIL.
Matemaruueckoe OXHJaHWE U JUCIEpPCHsl CIy4dallHOW BEIMYMHBI «YHUCIO YCIIEXOB B CEpUU
ucnbITaHUN bepHymm».

[TonsiTe o 3akoHe OonpmMX yucesl. M3MmepeHue BEpOSITHOCTEH ¢ MoOMoIIbI0 4YacToT. Poib u
3HAYEHHE 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOIIECTBE.

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOTPaMMbl yUeOHOT0 Kypca «BeposiTHOCTb U CTaTUCTHUKAY.

146.7.5.1. [IpenmeTHbIe pe3yabTaThl OCBOCHUS IPOTPaMMbl Y4eOHOTO Kypca K KOHILy 00y4eHus B 7
KJIacce.

Yurath MH(pOpMAIMIO, NMPEICTABIEHHYI0 B TabIWIaX, Ha JuarpaMMax, MpeaCTaBIsATh JaHHBIE B
BU/JIE TaOJHII, CTPOUTH AUArpaMMbl (CTOIOMKOBBIE (CTOI0OYAThIE) U KPYTOBBIE) IO MACCUBAM 3HAUEHMIA.

OnucelBaTh U MHTEPIPETUPOBATH peajbHbIE YHCIOBBIE JaHHbIE, MPECTABICHHbIE B TaOIMIax, Ha
nuarpaMmax, rpadukax.

Wcnonb3oBaTh 11  ONMCAaHUA  JIaHHBIX  CTaTHUCTHYECKHWE  XapaKTEPUCTUKU:  CpeaHee
apupmMeTHyecKoe, MeJuaHa, HauOoJbIllee U HaNMEHbIIIee 3HAaUeHUs, pa3Max.



Wwmerb mpezcTaBieHHE O CIy4alHON W3MEHYMBOCTH Ha MpPHUMEpax LEH, (PU3MYECKHX BETUYHMH,
AHTPOIIOMETPUUYECKHUX JAHHBIX, UMETh MIPEACTABICHHE O CTATUCTUYECKON YCTOMUYUBOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTPaAMMbI YU€OHOTO Kypca K KOHIly 00y4eHHs B 8 Kilacce.

W3Bnekarp u mpeoOpa3oBbiBaTh HH(YOpPMAIHMIO, MPEACTABICHHYIO B BHJE TaONUI], AUArpaMM,
rpaduKoB, MIPEICTaBIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpadukos.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTHUYECKHX TIIOKa3aTeliel: CpeJHMX 3HAYeHUH U Mep
pacceuBaHus (pa3Max, JUCIEPCUs U CTaHJAPTHOE OTKJIOHEHUE).

HaxomuTh 4acTOTHl YHMCIOBBIX 3HAYEHHH M 4YacTOTHI COOBITUH, B TOM YHCJE MO pe3ylibTaTamM
WU3MEPECHHH 1 HAOJIOICHUH.

HaxonuTe BEpOATHOCTH CIY4YaWHBIX COOBITMH B ONBITaX, 3HAas BEPOSTHOCTH AIIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH.

Hcnonb3oBark Trpaduyeckue MOACTH: JEPEBO CIYYaHOTO DKCIEPHMEHTa, IuarpaMMbl Diiepa,
YHCIIOBas MpsMast.

OnepupoBarh MOHITUSIMU: MHOKECTBO, MTOJIMHOXKECTBO, BBITIOJIHATH ONEpallMy HaJl MHOKECTBAMHU:
o0beIMHEHUE, MIepeceyeHue, AO0MOIHEHUE, EPEUUCIATh JIEMEHTHl MHOXKECTB, IIPUMEHSTh CBONCTBA
MHO>KECTB.

Hcnonb3oBath rpaduyeckoe NpeAcTaBICHUE MHOMXKECTB M CBSI3€H MEXIy HUMH JUIsl OMUCAHUS
MIPOIIECCOB U SIBJICHUH, B TOM YHCJIC IIPH PEIICHUH 3324 U3 IPYTUX YIEOHBIX IMPEIMETOB U KYPCOB.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUS IPOrpaMMbl yueOHOr0 Kypca K KOHIy oOyueHus B 9 kiacce.

W3BnekaTh ¥ ipeoOpa3oBeIBaTh HH()OPMAIIHIO, TIPEICTABICHHYIO B PA3IMYHBIX UCTOYHHUKAX B BHUJIE
TabIuII, IUarpamm, rpaduKoB, MPEICTABIAThH JaHHBIE B BUJIE TaOJUI, TUarpaMm, rpaukos.

Pemarp 3amaun opraHM3oBaHHBIM IIepeOOPOM BapHAHTOB, a TaKXKE C HCIOJIb30BAHUEM
KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonb30BaTh onmucaTtenbHble XapaKTEPUCTUKU JUISI MACCUBOB YHWCIIOBBIX JIaHHBIX, B TOM YHCIIE
CpeIHUE 3HAUYCHHUS U MEPbI pacCEHBaHUSI.

HaxoauTe 4acToThl 3HAYEHWH M YacTOTHI COOBITHS, B TOM YHCIE IMOJB3YSICh pE3yIbTaTaMu
MPOBEACHHBIX U3MEPEHUI U HAOIOICHUH.

HaxonuTe BEpOSTHOCTH CIy4YailHBIX COOBITHH B M3YYEHHBIX ONBITAaX, B TOM YHUCIE B OMBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHSIX UCTIBITAHUN 0 TIEPBOTO YCIeXa, B CEPHUIX
ucnbITaHui bepHymu.

Hmetsb nmpeacTaBiaeHue o CIydaifHON BEJIMYMHE U O paclpeie]IeHUH BEpPOSITHOCTEH.

Hmets npencTaBieHe 0 3aKOHE OOJIBIINX YHCE KaK O MPOsBICHUN 3aKOHOMEPHOCTH B CITydaitHOM
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEI B IPUPOJE U OOILECTBE.



