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oOpazoBanus 1o yuyeOHoMy npeamety «Maremaruka» At 5-9 kiaccoB 00pa3oBaTENIbHBIX

OpraHu3aIuu.



PaGouas nporpamma no yueoHomy npeamery «MaremMaTuka
(0a30BbBIi YPOBEHbD)

PabGouass mporpamma mo ydeOHOMy mipeamery «Maremarukay (0a30BBIM YpPOBEHB)
(nmpenMetnast obsacth «MaTtemaTuka U WH(GOPMATHKA») BKIIOYACT IMOSCHUTEIBHYIO 3aITUCKY,
coJiepkaHue O0y4yeHMs], IUIAaHUPYEMbIE Pe3yJIbTaThl OCBOEHHUS MpPOTrpaMMbl IO MaTeMaTHKe U
JIOTIOJIHEHA OOIIMM TeMAaTUYECKUM IJIAHUPOBAHUEM B LEJIAX MPUBEACHUS CTPYKTYphbl padoueit
nporpamMmsel B cooTBeTcTBHE ¢ TpeboBanrnem ®I'OC O0O0.

PabGouast mporpamma cocTaBieHa Ha OCHOBE (eaepaabHONl paboueld MporpamMmbl IO
MaTeMaTruke 6a30BOr0 YPOBHSI.

TlosicHUTEIBLHAS 3aIMCKA

[IporpamMmma mo Mmartematuike Ansi oOydarommxcs 5—9 kimaccoB pa3paboTaHa Ha OCHOBE
®I'OC OOOQO. B nmporpamMMe 1Mo MareMaTUKE y4TEHbl UJEU U MOJIOXKEHHUSI KOHLEIIUN Pa3BUTH
MaTeMaThdeckoro oopasoBanus B Poccuiickoit deneparum.

[IpenmeroM MareMaTHUKH SBISIFOTCS (yHIAMEHTAIbHBIC CTPYKTYphl HAIIEro MUpa —
IPOCTPAHCTBEHHBIE ()OPMBI U KOJUYECTBEHHbIE OTHOIICHUS (OT MPOCTEHIINX, YCBAUBAEMBIX B
HETIOCPEJICTBEHHOM OIIBITE, 10 JIOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX IS PA3BUTHS HAYYHBIX U
OpUKIATHBIX ujed). MaTtemaruyeckue 3HaHUS OO0ECIEYMBAIOT IOHUMaHWE TMPUHIUIIOB
YCTPOWCTBA Y UCIOJB30BAHUS COBPEMEHHOW TEXHUKH, BOCIPUATAE M HHTEPIPETAIHIO
COLIMAJIbHOW, KOHOMHUYECKOW, MOJUTHYECKON HH(OpMAIMH, JAIOT BO3MOXHOCTH BBIMOJIHSITH
pacuéThl M COCTABIATH ATOPUTMBI, HAXOUThH U MIPUMEHSITH (POPMYJIIBI, BIAJCTh MPAKTHYECKUMHU
npuéMaMy reOMeTPHUUECKUX U3MEPEHH U MMOCTPOCHUIM, YUTaTh HH(DOPMALINIO, IPEACTABICHHYIO
B BUjC TaONMUI, quUarpaMMm MU TPadUKOB, KUTh B YCIOBUSX HEONPECIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTEP CIyYaWHBIX COOBITHIA.

N3yyenne MateMaTHKU GOPMUPYET Y OOYUAIOMIMXCS MATEMATUYECKUN CTHITh MBIIIICHUS,
MPOSIBIISIONIUIICS B ONpPENENEHHBIX YMCTBEHHBIX HaBblkax. OOywaromiyecs OCBamBaIOT TaKHE
npuéMbl U METOJBI MBINUICHHUS, KaK WHIAYKIWS U JACTYKIUs, 0000IIeHHe M KOHKpETH3aIus,
aHaJIM3 U CUHTE3, Kiaccu(uKalus U cUCTeMaTu3anus, abcrparupoBanue u aHanorus. OObeKTbI
MaTEeMATHYECKUX YMO3AKIIOUCHUH, MpaBWIa HX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHHU3M
JIOTUYECKHUX TTOCTPOCHHM, CTIOCOOCTBYIOT BBIPAOOTKE yMEHUsT (OPMYITHUPOBAaTh, 00OCHOBBIBAThH U
JOKa3bIBaTh CYXKICHHsI, TEM CaMbIM Pa3BHBAIOT JOTMYECKOE MEIIIIeHUE. 3ydeHne MaTeMaTHKH
oOecrieunBaeT (OPMHUPOBAHUE AITOPUTMUYECKOH KOMIIOHEHTHI MBIIUIEHUS M BOCIHUTaHUE
YMEHHA JIeHCTBOBATh IO 3aJaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBICE U
KOHCTPYHMpPOBaTh HOBBIC. B mporecce pemieHusi 3aad — OCHOBOW y4eOHOUM JesATEIHHOCTH Ha
ypOKax MaTeMaTUKH — PA3BUBAIOTCS TBOPUECKAS M MPUKJIAIHAS CTOPOHBI MBIIIUICHUSI.

OOyueHne MaTemMaTHKe JaéT BO3MOXKHOCTb pa3BUBaTh Yy OOydalolUXCS TOYHYIO,
paIMoHaIbHYI0 U MHPOPMATHUBHYIO pedb, YMEHHUE OTOMpATh Hanboiee MOIXOSIINE S3bIKOBBIC,
CUMBOJIMYECKUE, Trpapuueckue CpeacTBa UId BBIPAKEHUS CYXKICHHM M HaArJsSJHOTO HUX
MIPEICTaBICHHUS.

[Tpu n3yuyeHnn MaTeMaTHKU OCYILIECTBIISETCS O0Illee 3HAKOMCTBO C METOAAMH MO3HAHUSA
NEHCTBUTENBFHOCTH, MPEACTABICHUSIMU O MPEAMETEe M METOJaX MAaTeMaTHUKH, UX OTIMYHUU OT
METOJIOB JAPYTUX €CTECTBEHHbIX M TyMaHUTApHBIX HAyK, 00 OCOOEHHOCTSIX TNPUMEHEHHS
MaTEeMaTHKH JJIsl PEIICHUS HAYYHBIX U MIPUKJIATHBIX 3a7a4.

[IpuoputeTHBIMU TIEIIMU O0OYYCHHS MaTEMaTHKE B 5—9 Kitaccax sBISIFOTCS:

dbopMupoBaHHE  IICHTPATBHBIX  MaTEMaTHYECKHX  TOHATUH  (YUCIIO,  BEIUYHHA,
reomeTpuueckas  ¢urypa, TepeMEHHas, BEPOATHOCTh, (YHKIHSA), OOECIEeYNBAIOIINX
MIPEEeMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMATHUECKOTO 00Pa30BaHUsI 00YJIarOIIUXCS;

MoJIBeJIcHNE O0YyYaromMXcsi Ha JOCTYIHOM JJii HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3U
MaTEeMaTHUKHd U OKPYXKAIOIIEro MUpa, MOHMMAHHE MaTEeMaTHKHA KaK 4YacTH OO0IIel KyJIbTypbl
YeJI0BEYECTBA;



pa3sBUTHE  HMHTEJUICKTYaJIbHBIX M  TBOPYECKUX  CHOCOOHOCTEH  oOyuarommxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHUM, KpUTUYHOCTH MBIIUIEHUS, HHTepeca
K U3Y4YEHHIO MATEMAaTUKU;

¢dbopMupoBanre QyHKIMOHATIBHON MaTeMaTHUYeCKOW IpaMOTHOCTH: YMEHHUS PAaclo3HaBaTh
IPOSIBJIICHUS] MATEMaTHUECKUX MOHATUH, OObEKTOB M 3aKOHOMEPHOCTEH B peallbHbIX KU3HEHHBIX
CUTyalUsX W MpPH HM3yYEHUU JPYrHMX Y4eOHBIX MPEeIMETOB, NPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMYJIHPOBATh UX HA SI3bIKE MAaTEMAaTUKU MU CO3/aBaTh MaTeMaTHYECKUe
MOJIENI, TPUMEHSITh OCBOECHHBI MAaTeMaTH4eCKHil ammapar Juis pelleHus MpPaKTUKO-
OpPUEHTUPOBAHHBIX 33a4, MHTEPIIPETUPOBATH U OLIEHUBATH MOJyUYEHHBIE PE3YJIBTATHI.

OcHOBHbBIE JIMHUM COJEpKaHUS MPOrpaMMbl MO MareMatuke B 5-9 kiaccax: «YHucna u
BBIYUCIICHUS», «Anredpay («Anredpandeckue BBIpAXKEHUSN», «YPAaBHEHHS M HEPaBEHCTBAY),
«Dynkuuny, «l'eomerpusi» («['eomerpuueckue ¢urypsl u ux cBoiictBay, «W3mepenue
TreOMETPUUECKUX BEIUUYUH»), «BeposTHOCTh M craTucTUKay. JlaHHBIE JMHUU Pa3BUBAIOTCA
napajijiesibHO, Ka)kJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJ[HA OT
IpYroM, a B TECHOM KOHTaKT€ U B3aUMOJAECUCTBUH.

CopepxaHue mporpaMmbl 10 MaTeMaTHKE, pachpelnei€HHOe M0 TrojaM o0y4yeHws,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIUIHMAIBHBIM BOIPOCAM
oOyuJaroruecs: 00pamianauch HEOJHOKPATHO, YTOOB! OBJIAJICHUE MATEMAaTUYECKUMU MOHITUSIMHU U
HaBBIKAMHU OCYILECTBIISIIOCH IOCIEIOBATENBHO M MOCTYHATENbHO, C COOIIOJEHUEM MPHUHIIMIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAIUCh B OOIIYI0 CHCTEMY MaTeMaTHYECKUX
npecTaBiIeHUi 00yUarOMXCsl, paciiupsis U yriayomnsst e€, oOpa3ys NpoYHbIE MHOXKECTBEHHbIE
CBSI3H.

B coorBerctBun ¢ ®I'OC OOO wmMaTtematuka SBISETCS OO0S3aTENbHBIM YYeOHBIM
IpeJIMETOM Ha YypOBHE OCHOBHOTO o0miero oOpaszoBanms. B 5-9 kmaccax wmaremaruka
TPAaJUIIMOHHO HM3Yy4yaeTcs B paMKax CIeIymoIIuX Y4eOHbIX KypcoB: B 5—6 Kimaccax — Kypca
«MaremaTtuka», B 7-9 kiaccax — KypcoB «Auredpay (BKJI0Yas 3JEMEHTbl CTATUCTUKH U TEOPUU
BeposiTHOCTEe) U «I'eomerpusi». [Iporpammoii mo maremMaTHKe BBOJUTCS CAMOCTOSTEIbHBIN
y4eOHbIN Kypc « BeposTHOCTh M CTaTUCTHKAY.

OOmiee KOJIMYECTBO 4YaCOB HAa OCBOEHHE YYEOHOro MpeaMeTa ONpeAeieHO Y4eOHbIM
IUTAHOM Ha TEKYIIUH y4eOHBIN ro/1.

H3yuenne MmaTeMaTHKM HA YPOBHE OCHOBHOIO 0011ero o0pa3oBaHusi HANPABJIEHO HA
AOCTH/KeHHe  O0y4alIIMMHCH  JIMYHOCTHBIX, METANPEIMETHBIX M  NpPeIMEeTHBIX
o0pa3oBaTe/bHBIX Pe3yJIbTATOB OCBOCHHUS Y4eOHOI0 IMpeAMeTa.

JIn4yHOCTHBIE pe3yJIbTATHI 0CBOCHHUS NMPOrPaMMBbI 110 MATEMATHKE XapAKTePHU3YIOTCH:

1) naTpuoTHyecKoe BOCIIUTAHUE:

IPOSIBICHUEM MHTEpeca K TPOLUIOMY H HACTOSILEMY POCCHUICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTHKCHHMSM POCCHUMCKMX MAaTEMAaTHKOB W POCCUHCKON
MaTEMaTUYECKOM T'MMHA3UM, K WCIOIb30BAaHUIO OTUX JOCTI)KEHHH B JIPYTHX HayKax U
NPUKIIATHBIX cepax;

2) TpaKIaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEW TpakJaHWHA M peau3alud ero Ipas,
NpPEeACTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKLMOHHUPOBAHUS PA3IMUHBIX CTPYKTYP,
SBJICHUH, MPOLENYp TPakJaHCKOTo 0o0IecTBa (Hampumep, BbIOOpPHI, ONPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTUYECKHMM HPUMEHEHHEM JIOCTH)KEHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyZ10BOE BOCIIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE€ B PEUIEHMM NPAKTUYECKUX 3a/Jady MaTeMaTU4YECKOM
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYECKOro oOpa30BaHUs Ha MPOTSHKEHUH BCel
XKU3HU 711 YCHEIIHON NMPOQEeCCUOHANBHOMN I€ATENbHOCTH U PA3BUTUEM HEOOXOIMMBIX YMEHUH,
OCO3HaHHbIM BBIOOPOM U TOCTPOCHHUEM HWHAMBHUIYaJIbHOH TpaeKTOpuu o0Opa3oBaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTENH;



4) acTeTUYeCcKOoe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOIIMOHAIFHOMY M JCTETHUYECKOMY BOCIPHITHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUN, pacCyX/ICHUH, YMEHUIO BUAECTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH
B ICKYCCTBE;

5) IEHHOCTH HayYHOTO MO3HAHUS:

OpHEHTAIEH B JICATEIIEHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX NpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBeKa, MPHUPOJAbl W OOIIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKd KakK cQepbl YeIOBEUECKOW esTeTHbHOCTH, ITAllOB €€ pa3BUTHA W
3HaYMMOCTH JUISl PA3BUTHUS [IUBHIIM3ALUH, OBJIAJCHUEM S3bIKOM MaTeMaTHKH M MaTeMaTHYeCKOn
KyJIbTypOil KaK CpEICTBOM TIO3HAHUS MHpPA, OBJAJCHHEM TPOCTEHIIUMH HaBBIKAMHU
UCCIIEI0BATEIbCKON AEATEIbHOCTH;

6) puznyeckoe BocmUTaHUE, (OPMUPOBAHHE KYJIBTYPHl 3/0pPOBbS MU SMOIMOHAIBHOIO
ONaromnoyyus:

TOTOBHOCTBIO TIPUMEHSATH MaTeMaTHYeCKHe 3HAaHWS B HMHTEPECaX CBOErO 3/I0POBBS,
BEJICHUS 37I0POBOr0 00pa3a >KHU3HHU (3A0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U
OTIbIXa, peryyspHas (Qusuyeckass aKTUBHOCTh), C(OPMHUPOBAHHOCTHbIO HaBbIKa pediekcuu,
IpU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOI'O K€ IpaBa JAPYroro 4ejaoBeKa;

7) PKOJIOTHYECKOE BOCTIUTAHUE:!

OpHEHTaIell Ha MpPUMEHEHHEe MaTeMaTHYeCKUX 3HaHUM Uil pelleHus 3ajad B 00JacTu
COXPaHHOCTH OKpYJKarolleld Ccpefpl, IUIAHUPOBAHHUS IIOCTYIIKOB M OIEHKH WX BO3MOKHBIX
HOCJEACTBUMA JJIi OKpYJKarolled cpesibl, 0OCO3HAaHHEM TIJI00albHOIO XapakTepa 3KOJIOTHYECKUX
po0JIeM U MyTEeH UX PEIICHNUS,

8) ajanTanys K U3MEHSIOUIMMCS YCIOBUAM COLMAIIBHONW U IPUPOTHON CPebl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBUSX HEOMPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM YHUCIE YMEHHE YUUTHCS y IPYTHX
JFO/IeH, PUOOpETaTh B COBMECTHOU JEATEIBHOCTH HOBBIC 3HAHMS, HABHIKA U KOMIIETCHIIUU U3
OTIbITA APYTHX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHHH HOBBIX 3HAHUH, B TOM 4YHCIE (HOPMYITUPOBATh HICH,
HOHATHS, TUIIOTE3bl 00 00BEKTAaX U SBJICHUAX, B TOM YHUCIIE paHEe HE M3BECTHBIX, OCO3HABATh
neGUIUTH COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaThb CTPECCOBYIO CHUTYyallMl0, BOCIPUHHMATH CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOYyIOIUI KOHTPMEp, KOPPEKTHPOBAaTh NMPUHUMAEMbIC pEIICHUS U
neicTBus, GopMyINpOBaTh U OLIEHUBATh PUCKH U TOCIEACTBUS, (POPMHUPOBATH OIIBIT.

B pesynbraTe OCBOGHHS TpOrpaMMBI 10 MaTeMaTHKE Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBanust y oOyuwaromerocss OynyT c(hOpMHUpPOBaHbI METaNpeAMETHbIE pPEe3yJbTaThl,
XapaKTepU3YIOMMEeCs]  OBJAJCHHEM  YHUBEPCAIbHBIMH  TO3HABATEIBHBIMUA  JICHCTBUSIMH,
YHHUBEPCAJIbHBIMU KOMMYHHUKATHUBHBIMH JEUCTBUSIMM M YHUBEPCAIbHBIMH PETyJISITHBHBIMU
JNEUCTBUSIMU.

VYHHUBepcallbHble TO3HaBaTelIbHbIE JAEHCTBHS oOecneunBaloT (GopMHUpoBaHHE 0a30BBIX
KOTHUTHBHBIX MPOIECCOB OOYyYarOMIMXCsl (OCBOGHHE METOJOB IMO3HAHMS OKPYKAIOIIETO MHDA,
NpUMEHEHHE JIOTHYECKUX, NCCIIe0BATENbCKUX ONepanuii, yYMeHuil pabotaTh ¢ HHpOpMaLueil).

VY oOyuarorerocst 0yyT cOpMUPOBAHKI CIIEIYIONIHE 0a30BbIC JIOTUISCKUE NCHCTBHS KaK
4acTh YHUBEPCAIbHBIX MTO3HABATENbHBIX YU€OHBIX JeHCTBUIL:

BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
NOHATHM, OTHOLIEHHH MEXAYy MOHATUAMH, (HOpPMYyIUpOBaTH ONpPENEICHUs IOHATHH,
yCTaHABJIMBATh CYUICCTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Ui 000OUICHHS U
CpaBHEHMsI, KpUTEPUU IPOBOJIUMOI0 aHAJIN3a;

BOCTIPHHHUMATh, (OPMYJIHPOBATH M TIPEOOPA3OBBIBATH CYXICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M INPOTHUBOpeunsi B (hakrax,
JAHHBIX, HAOMIONEHMSX W YTBEPXKACHUAX, MpelaraTb KpPUTEPUM JUIsL  BBIABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;



MPOBOJNTH BBIBOJIBI C MCIOJIH30BAHUEM 3aKOHOB JIOTHUKHU, NEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKITIOUeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUU (TMPSMbIE U OT MPOTHBHOTO),
MPOBOJIUTh  CAMOCTOSITENIFHO ~ HECJIOKHBIE  JTOKAa3aTelIbhCTBA  MAaTEeMAaTHYeCKHX  (aKTOB,
BBICTpAaUBaTh apTryMEHTAllMI0, MPHUBOJUTh TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYIKICHUS;

BBIOMpaTh CHoco0 pemieHUs ydeOHOW 3amauu  (CpaBHHBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HawboJIee TOAXOMANIMA ¢ YYETOM CaMOCTOSITEIILHO BBIJICIICHHBIX
KPUTEPHEB).

Y oOy4aromerocss OyayT chOpMHpPOBaHBI CIEAYIOIIHE 0a30BBIE HCCIEIOBATEIHCKUE
NEHCTBHS KaK 4acTh YHUBEPCATIbHBIX MO3HABATEIHHBIX YUEOHBIX JEHCTBHIA:

HCIIOJTb30BATh BOMPOCH! KaK MCCIIEOBATEILCKANA MHCTPYMEHT TO3HAHWMS, (DOPMYITHPOBAThH
BOMPOCHI, GUKCUPYIOIIHE TPOTHBOPEUHE, IPOOIEMY, CAMOCTOSTENILHO YCTaHABINBATH HCKOMOE
Y JaHHOE, POPMHUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUI0, MHCHHC;

OPOBOJAUTHL IO CaMOCTOSITENIBHO COCTABIEHHOMY IIJIaHY HECJIOXKHBIA JKCIEPUMEHT,
HeOOJbIIOE HCCIEA0BaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEI 0OBEKTOB MEXKy CO00ii;

CaMOCTOATENFHO (hOpMyITMpOBaTh 0OOOIIEHHUS W BBIBOJBI MO Pe3yIbTaTaM MPOBEIEHHOTO
HAOIIOICHUS, UCCIIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTh MONYYEHHBIX PE3yIbTaTOB, BHIBOJAOB U
000011EeHN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)Ke BBIIBUTaTh MPEANOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

VY oOyuaromierocst 0yayt copmupoBaHbl yMeHHsI padoTaTh ¢ MHPOpMAIUEl KaK 4acTh
YHHUBEPCATBHBIX MIO3HABATEIBHBIX YICOHBIX JICHCTBHIA:

BBISIBJISITH HEOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS
peIIeHMs 3a/1a9H;

BBIOUpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh W HUHTEPIPETUPOBATh HH(OPMAIIHIO
Pa3IUYHBIX BUJOB B (DOPM MpEICTaBICHUS;

BbIOUpaTh (hopMy mpeacTaBieHUs HHDOPMALMKU M WILTIOCTPUPOBATH pEIIaeMble 3aJauu
CXEMaMH, JHarpaMMaMH, HHOW IrpauKoi U MX KOMOMHAIIMSIMH,

OIICHUBATh HAAEKHOCTh MH(DOpPMAIMM TIO KPUTEPHUSIM, NPEIOKCHHBIM YUHUTEIEM WIH
c(OpPMYITHPOBAHHBIM CAMOCTOSTEIIHHO.

YHuBepcalbHble KOMMYHHUKATHBHBIC JIEHCTBUSL oOecmeunBal0T CcHOPMUPOBAHHOCTD
COIMAJILHBIX HABBIKOB 00YYAFOIIINXCSI.

VY obyuaromerocs OyayT chopMHUpOBaHBI yMEHHs OOIICHHS KaK YacTh YHHBEpPCATbHBIX
KOMMYHUKAaTHBHBIX Y4€OHBIX AEHCTBUIA:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU MU UEISIMHU
oOmIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS M0 X0y PEIIeHHUs 3aJa4M U OTyUYeHHBIM pe3ylIbTaTaMm;

B XOz€ OOCYXIECHHs 3aJaBaTh BOIMPOCH MO CYIIECTBY OOCYXTaeMOW TEMBI, TPOOIEMBI,
pelmaeMoil 3aauu, BBICKA3bIBaTh WICH, HAIEJICHHbIE HAa MOWCK PEIICHHs], COTOCTaBIsITh CBOU
CYXKICHHSI C CYyXIECHUSMHU JIPYTHX YYaCTHUKOB JHajora, oOHapyXHBaTh Pa3IMuUe U CXOJICTBO
MO3UIINH, B KOPPEKTHOH opme GopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHUS 3a/a4M, SKCIIEPHUMEHTA, HCCICAOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO  BBIOMpATh (opMar BBICTYIJICHHS C Y4YETOM 3aJad MpEe3eHTAluu |
0COOEHHOCTEHN ayAUTOPUH.

Y oOyuatomierocss OyayT chopmupoBaHbl yMEHHS COTPYJHHUYECTBA KaK 4YacTb
YHHUBEPCATHHBIX KOMMYHHUKATUBHBIX YUCOHBIX JICHCTBUN:

MOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIAMBUAYATbHOW pabOTHI MpH
pelIeHNN yUYeOHBIX MAaTEMAaTHICCKIX 33]1aY;



NPUHUMATh LeJIb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHON
paboThL, pacipeaensaTh BUIbI padoT, JOroBapuBaThCS, 00CYKIaTh MPOLECC U Pe3yabTaT pabOThI,
0000111aTh MHEHUSI HECKOJIBKHX YEJIOBEK;

y4acTBOBaTh B IPyHNOBBIX (opMax paboTsl (00CyXkIeHUsl, 0OOMEH MHEHUSIMHU, MO3TOBbIE
IITYpMBl ¥ JPYyTHE), BBINOJHATH CBOIO YacThb pPabOThl U KOOPAMHHPOBATH CBOU JIEHCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETrO BKJIaga B OOMIMHA MPOAYKT TIO
KPUTEPHSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOCHCTBUS.

VYHUBepcallbHBIE PETYJSITUBHBIC ACWCTBUS 00€CrednBaloT (OPMHPOBAHUE CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HAaBBIKOB JINYHOCTH.

Y o6yuaromerocss OyayT cQOpMHUpPOBAaHBI yMEHHUS CaMOOPTaHM3AIlMd KakK dacTh
YHHUBEPCAIBHBIX PETYIATHUBHBIX yUEOHBIX IEHCTBHIA:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AITOPUTM pelIeHHs 3a7auu (WK ero 4acTb), BBIOUpaTh
croco0 pemeHuss ¢ Y4E€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUHN C YIETOM HOBOM MH(OpMAITHH.

Y oOyuaromerocs OyayT chopMupoBaHbl YMEHHMsS CaMOKOHTpOJS Kak 4acTb
YHHUBEPCAIBHBIX PETYISTHBHBIX yUCOHBIX TCHCTBHIA:

BJIAJIETh CIIOCO0AMM CaMOINPOBEPKH, CAMOKOHTPOJS Tpoliecca U pe3yibTaTa pPeLIeHUs
MaTeMaTHICCKOH 3a1a49u;

OpeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIIEHUH 3a/]a4Hd, BHOCHUTH
KOPPEKTHBB B [ESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENCTB, HAWICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa JEATEJIbHOCTH MOCTAaBICHHOM IIEJIM U YCIOBHSM,
OOBSICHATH MIPUYMHBI JOCTHXKEHHS MU HEIOCTUIKEHUS LIeJIM, HAaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOrPaMMbI 110 MaTeMaTHKe MPEACTABICHbI M0 rojiam
00y4eHHs B paMKax OTJIETbHBIX YU4EOHBIX KYpCOB: B 5—6 Kiaccax — Kypca «Maremarukay, B 7-9
KJaccax — KypcoB «Anredpay, «I'eometpus», « BeposTHOCTb U CTaTUCTHKAY.

®enepanbHas padoyasi nporpamma yue0Horo kypca «Maremaruka» B 5—6 kiaccax
(1asee COOTBETCTBEHHO — MMporpamMma y4e0Horo kypca «MaremaTukay, y4eOHbIH Kypc).

IlosicHuTeNbLHAA 3aNHCKA

[IpuoputerHbiMu HensiMu 00ydeHuUs: MaTeMaTUKe B 5—6 Kiaccax sSBJISIOTCA:

npoAobKeHne (POpMHUPOBAHUS OCHOBHBIX MaTeMaTHYECKHX MOHSATHHA (YUCIIO, BEIMYUHA,
reoMeTpuueckas  (Gurypa), 00ECHEUHMBAIOIINX MPEEMCTBEHHOCTh M  MEPCIEKTUBHOCTH
MaTeMaTHYeCKOro o0pa3oBaHus 00y4arOLINXCS;

pa3BUTHE  WHTEJUICKTYyaJbHBIX M  TBOPYECKHX  CIOCOOHOCTEH  OoOydarommxcs,
MO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUH, HHTEpeca K U3YUYSCHHIO MAaTEeMaTHKH;

NOJBE/ICHUE OOYYaIONIMXCsl Ha JIOCTYITHOM JUISI HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTeMaTHKH U OKPY>KAIOIIETO MHUPa;

¢dopmupoBaHre (HYHKIMOHATHLHON MAaTeMaTHUECKOW IPaMOTHOCTH: YMEHUS PaclO3HABATh
MaTeMaTH4ecKrue OObEKThl B peajbHBIX KU3HEHHBIX CUTYalUAX, IPUMEHATh OCBOCHHBIE YMEHHS
JUISL peLIeHMs] IPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HMHTEPIPETUPOBATH MOIYUYEHHbIE PE3YJIbTAThI
U OLIEHUBATh UX HA COOTBETCTBHE MPAKTUYECKON CUTYAIIUU.

OCHOBHBIE JIMHUU COJIEPKaHUSI Kypca MaTEeMaTUKH B 5—6 kiaccax — apudMeThdyeckas u
reoMeTpHuYecKas, KOTOpbIe pa3BUBAIOTCS MapaslielbHO, KaX/1as B COOTBETCTBHH C COOCTBEHHOMN
JIOTUKOM, OJJHAKO, HE HE3aBHCHMO OJIHAa OT JPYroi, a B TECHOM KOHTaKT€ M B3aUMOJECHUCTBUU.
Takxe B Kypce MaTEMaTHKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATENbHOM
CTaTHCTUKH.

W3ydenne apupMeTHUECKOro MarepHala HAYMHAETCS CO CHUCTEMATH3allud U Pa3BUTUA
3HAHUW O HATYpaJbHBIX UYHUCIAX, MOJYYEHHBIX HAa YpPOBHE HAyaJbHOrO OOIIEro 0Opa3oBaHUA.



IIpy >TOM COBEpIICHCTBOBAHWE BBIYUCIMTEIBHON TEXHUKH M (HOPMUPOBAHME HOBBIX
TEOPETUYECKHX 3HAHUN COYETAETCS C Pa3BUTHEM BBIYMCIUTENbHON KYJIBTYpBI, B YaCTHOCTU C
o0y4yeHHeM MPOCTEHIINM MpUEMaM MPUKHUIKUA U OLIEHKH pe3yJbTaToB BbIUUCIEHHHA. M3yueHue
HaTypaJlbHBIX YUCEJ MIPOJOIIKAeTCs B 6 Kacce 3HAKOMCTBOM C HauyaJdbHBIMU MOHSITUSIMH TEOPUU
JEJIIAMOCTH.

Hauano u3yueHuss OOBIKHOBEHHBIX W JECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTo
HepBbIi 3Tam B OCBOGHUM JpoOei, Korja NMPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HESMHU,
NOHATHSIMH TeMbl. [Ipu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX JpoOeil B MOJHOM 00bEME
OpEeIECTBYeT M3YUYEHHUIO NECSATUYHBIX OpoOei, UTo 11e1eco00pa3HO ¢ TOUKU 3PEHHs JIOTHUKHU
W3JI0KEHUSl YMCJIOBOM JIMHHUM, KOTJa MpaBWia JIEUCTBUH C JIECATUYHBIMU JPOOSMU MOXKHO
000CHOBaTh YK€ M3BECTHBIMU aJTOPUTMAMHU BBINOJIHEHUS JEHCTBUH C OOBIKHOBEHHBIMHU
IpoOsiMi. 3HAKOMCTBO C JIECATUYHBIMU JAPOOSMU PACIIMPUT BO3MOKHOCTH JUIsl TIOHMMaHUS
00yyYaroImuMHUCs MPUKIIAJTHOTO IPUMEHEHUsT HOBOM 3alMCH MPU U3YUYEHUH JPYTUX MPEAMETOB U
IIPU IPAKTHYECKOM Hcronb3oBaHuU. K 6 kilaccy oTHECEH BTOPOM 3Tal B U3y4E€HUU JIpodeit, rie
IPOMCXOJUT COBEPIICHCTBOBAHNE HABBIKOB CPaBHEHHsI M IpeoOpa3oBaHus ApoOel, 0CBOEHUE
HOBBIX BBIYHMCIUTENIbHBIX aJTOPUTMOB, OTTAaUYMBAHHWE TEXHUKU BBIYHCIEHUH, B TOM 4YHCIIE
3HAYeHUH BBIPAKEHUH, COAEP)KAIIMX U OOBIKHOBEHHBIC, U JECATHYHBIC JPOOH, YCTAaHOBJIECHHE
CBs3€M MeX1y HMMH, pacCMOTpEHHE MPUEMOB pellleHus 3a7ad Ha Apoou. B Hauane 6 kiacca
IPOUCXOAUT 3HAKOMCTBO C IOHATUEM IPOLICHTA.

Oco0eHHOCThIO U3yUEHUS MOJIOKUTENBHBIX U OTPUIATEIBHBIX YUCEN SIBISIETCS TO, YTO OHU
TaK)K€ MOTYT PAaccMaTpUBaThCsl B HECKOJBKO 3TanoB. B 6 kiacce B Hadane HM3y4EHMs] TEMBbI
«IlonoxuTenbHble U OTPUIATEIbHBIE YUCIa» BblaenseTcs noarema «llenple uncna», B pamKax
KOTOPOM 3HAKOMCTBO C OTPHULIATENbHBIMU UYHCIAMM WU JEUCTBUSMHM C IOJIO)KUTEIbHBIMU U
OTpULATENLHBIMHU YHCIIAMU [IPOUCXOJUT HA OCHOBE COJIEP’KATENIBHOIO MOJAX0Aa. JTO MO3BOJISET
Ha JOCTYIHOM YpPOBHE IO3HAKOMHUTH OOYyYaroIMXCs MPAKTHYECKH CO BCEMH OCHOBHBIMHU
HNOHATUAMU TE€MbI, B TOM YHCJIE€ M C IPaBWJIAMU 3HAKOB IPU BBIOJHEHUU apUPMETHUUECKUX
neiictBuil. Mi3yueHnue paloHalIbHBIX yuces Oy1eT MPOJI0KEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOyueHuUH pemieHHI0 TEKCTOBBIX 3aJad B 5—6 Kjaccax HCIOJIb3YIOTCA
apupmeTnueckue npuémsl pemeHus. [Ipu oTpaboTKe BHIYUCIUTENBHBIX HABBIKOB B 5—6 Kilaccax
paccMaTpuBarOTCS TEKCTOBBIE 3a/layMl CIIEIYIOIIMX BHJIOB: 3a/1a4yd Ha JIBWKEHHE, Ha 4acTH, Ha
IOKYIIKM, Ha paboOTy M NPOU3BOAMTENBHOCTb, HAa IMPOLEHTHI, HA OTHOIIEHUS M MPOMOPLHUH.
OOyuaronuecs: 3HaKOMATCA ¢ MpUEMaMU pelIeHHsl 3a/1ad 1nepedopoM BO3MOKHBIX BapHAHTOB,
yuaTcst paboTath ¢ nHpopMaluel, npecTaBlIeHHON B popMe TabauIl WK AUarpamMM.

B nporpamme yueOHoro kypca «MaremaTuka» MpeIyCMOTPEHO (popMHUpOBaHUE
NpONEIeBTHUECKUX alNredpandeckux npejcTaBieHuid. bykBa kak CHMBOJ HEKOTOPOTO 4Mcia B
3aBUCHUMOCTH OT MaTe€MaTHYeCKOI'0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
IIMPOKO HCHOJB3YETCs MpPEKIe BCEro Ui 3alMcH OOIMX YTBEP)KACHUH U TNPEeATIOKEHUH,
(hopMyJ1, B YaCTHOCTH JJIsl BBIYUCIICHUS] T€OMETPUUYECKUX BEJIMYMH, B KAU€CTBE «3aMECTHUTEIS»
qHcla.

B mporpamme yudeGHOro kypca «MaTtemaruka» NpelCTaBlI€HAa HarjsgHas TeOMeTpus,
HanpaBJIeHHasT Ha pa3BUTHE OOPa3HOrO MBIIICHUS, TPOCTPAHCTBEHHOTO BOOOpa)XKeHUs,
U300pa3UTENbHBIX yMEHWH. OTO BaXHBI OSTal B HW3YYEHHUH TEOMETPUH, KOTOPBIH
OCYILECTBIIICTCSI Ha HAIJIAJHO-IPAKTUYECKOM YpOBHE, ONMpAaeTcs Ha HarsaHo-oOpa3sHoe
MbIlIUIEHHE oOydaromuxcs. bosbinas poiab OTBOAUTCA MPAKTHUECKON NEATEIbHOCTH, OIBITY,
9KCHEPUMEHTY, MojeiaupoBanuio. OOyuaromuecss 3HaKOMSTCA C TeOMETpUYECKMMH (urypamu
Ha TUIOCKOCTH U B MPOCTPAHCTBE, C WX MPOCTEHITUMH KOHOUTYPALUIMH, Y4aTcsi H300pakaTh UX
Ha HEJIMHOBAHHOM M KieT4aToi Oymare, paccMaTpUBAIOT X MpocTeliime cBoiicTBa. B mponecce
U3yYeHHsI HATJSITHOW TeOMETPHUU 3HAHMSA, ITOJTyYEeHHBIE 00YyJalONIMMHUCS Ha YPOBHE HAYaJIbHOTO
o01iero o6pa3oBaHusl, CUCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCA.

CornacHo yueOHOMY IUIaHy B 5—6 KiaccaX H3y4yaeTcs HHTEIPUPOBAHHBIM TpPEaMET
«Matemartukay, KOTOpbI BKJIIOYaeT apu(pMeTHUecKuil MaTepuasl M HarjslHyl0 I'€OMETpHIo, a



TaKXe MPOINeIeBTUUECKUE CBEACHHUS W3 aireOpbl, JI€MEHTHI JIOTUKM M Hadaja ONHUCaTeNbHOU
CTaTHUCTHKH.

OOmee KOJIMYECTBO YacOB HAa OCBOEHHE YYEOHOrO MpeaMeTa ONpeaeieHO Y4eOHBIM
IJTAaHOM Ha TEeKYLIUil y4eOHBbIH ro.

Coaep:xanue o0yueHnus B S kJjacce

HarypanbHble 4nc/Ia U HYJIb.

Harypanproe uyucno. Psng HatypanpHbIXx umcen. Yucno 0. M3o00pakeHne HaTypadbHBIX
qrceN TOYKaMU Ha KOOPIWHATHOU (YHUCIOBOM) MPSMOIA.

[lo3nunoHHasg cucreMa cyucieHus. Pumckas HyMmepanus Kak IOPUMEpP HENO3MIMOHHON
CUCTEMBI cunciieHus. JlecaTuyHas CUCTEMA CUMCIICHHUS.

CpaBHeHHE HaTypaJIbHbIX YHCEN, CpaBHEHHE HATypaJbHBIX 4ucenl ¢ HyléM. CrnocoOsl
cpaBHeHUA. OKpyIJeHHE HAaTypaJIbHbBIX YUCEIL.

CrnoxxeHue HaTypajbHBIX 4YHCEJ, CBOMCTBO HyJs MpU CIOKEHUU. BblunTaHue Kak
neiicTBue, 0OpaTHOE CIOXKEHUIO. Y MHOKEHUE HAaTypaJbHBIX YMCEN, CBOMCTBA HYJS U €AMHUIIBI
npu yMHOXeHuU. JleneHue kak JeilcTBue, oOpaTHOe yMHOKeHUIO0. KOMIOHEHTHI nelcTBUH,
cBsi3b Mexay HuMmH. [IpoBepka pesynprara apudmernueckoro aeiictus. IlepemectutensHoe u
COUeTaTeNbHOE CBOMCTBA (3aKOHBI) CIOXKEHHMSI M YMHOXKEHUS, PacCIpeleIUTebHOE CBONCTBO
(3aKOH) YMHO>KEHUSI.

Hcnonp3oBanue OykB A 0003HAYEHUS HEU3BECTHOI'O KOMIIOHEHTAa W 3allCH CBOMCTB
apupMeTHIECKUX ACHCTBUIL.

Jenurenn u KpaTHbIE 4MCIIA, Pa3I0KEHHE HA MHOXKUTENHU. IIpocTeie U cocTaBHBIE YuUCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocratkoM.

Crenenb C HaTypajbHBIM I[IOKa3zaTeleM. 3alKuch 4YHUCIIa B BUJE CYMMBI pa3psIHbBIX
claraeMblx.

UucnoBoe BbIpaKEHHE. DBpluucCieHHME 3HAYEHUM YHCIOBBIX BBIPAKEHHM, IOPSAOK
BBIIIOJIHEHUs  JedcTBUM. Mcnonp3oBaHME IIPU  BBIUUCIEHUSAX  IEPEMECTUTEIBHOIO U
COYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpeeUTeIbHOr0 CBONCTBA
YMHOKCHHS.

JApoou.
[IpencraBnenue o ApobM Kak criocoOe 3amucy 4yacTu BelMUuuuHbl. OOBIKHOBEHHBIE JPOOH.

[IpaBunbHbIE U HEMpaBUIBHBIE IpoOu. CMelanHas 1po0k, MPeICTaBICHUe CMEIIaHHON TpoOH B
BUJIE HENpPaBUIbHOW JpoOM M BBIJIEICHHE LEJIOW YacTH YWciIa M3 HENpaBWIBHOM IpoOwu.
N3o0paxxenne apoOeil ToukamMM Ha YHCIOBOW mpsiMod. OCHOBHOE CBOWCTBO JIpOOH.
Coxkpamenue apobeit. [IpuBeaenue npodbu k HoBoMmy 3HameHaTeno. CpaBHEHHE TPOOEH.

CrnoxxeHue W BBIYMTAHHE ApoOed. YMHOXXEHUE U JIeleHHue ApoOel, B3aMMHO-OOpaTHBIE
npobu. HaxoxaeHre 4acTu 1enoro U 1eoro 1o ero 4acTH.

Hecsatuunas 3anuck apobeii. [IpencraBienue necsaTUUHON ApoOU B BHIE OOBIKHOBEHHOM.
N300paxkenne aecaTuyHbIXx ApoOel ToukamMHu Ha 4YMUCIOBOM MpsiMoid. CpaBHEHHE IECSITHUHBIX
Ipobeii.

Apudmerndeckne NeHCTBHS C AECATHUYHBIMU Ip0o0siMu. OKpyTIIeHHE AECATUIHBIX APOOEH.

Penrenmne TeKcTOBBIX 3a7a4.

Pemenune TexkcroBbIX 3amau apudmMerndyeckuMm crocoOoMm. Perienue noruueckux 3aaad.
Pemenne 3amau nepeGopomM BceX BO3MOXKHBIX BapHaHTOB. Vcmonb3oBaHue MPH PEIICHUH 3adad
TaOJIUI U CXEM.

Pewienue 3anau, cogepkamux 3aBUCUMOCTH, CBS3bIBAIOLINE BETUYMHBIL: CKOPOCTh, BPEMS,
paccTosiHuE, 1I€Ha, KOJMWYECTBO, CTOMMOCTb. ENUHUIBI M3MepeHMs: Macchl, o0bEMa, LEHBI,
paccTosIHUS, BpEMEHU, CKOPOCTU. CB3b MEXy €AMHUIIAMU U3MEPEHUS KaXK10M BEJTUUNHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.



[IpencraBneHne JaHHBIX B BUJIE TaOJIUI], CTOJIOYATHIX AUATPAMM.

Harasininas reomerpus.

Harnsaneie npencraBineHus o purypax Ha INIOCKOCTH: TOUKa, IpsMasi, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpsaMoi, ocTpslil, Tylol U pa3BEPHYTHIN
YTJIBL.

JnuHa oTpe3ka, MeTpHYECKHEe €OUHUIbl JUIMHBL J[IMHA JOMaHOW, NEpUMETP
MHOT'OyrojbHUKaA. FI3MepeHne 1 NoCTpOCHHUE YIVIOB € IIOMOLIBIO TPAaHCIIOPTHUPA.

Harnsanuele npencraBieHus o purypax Ha INIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIbHHUK,
KBaJ[paT, TPEYTOJIbHUK, O PaBEHCTBE (pUryp.

N3ob6paxenue ¢puryp, B ToM 4uciie Ha kierdaroi Oymare. [loctpoenne koHpurypanuit us
qacTeil mpsMOii, OKPYKHOCTH Ha HETMHOBAaHHOW M KieTdaroi Oymare. Mcrnonb3oBanue cBOWCTB
CTOPOH M YIJIOB NPAMOYTOJbHUKA, KBaJpaTa.

[Iomans IpsAMOYroibHUKa U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 NPSAMOYTOJILHUKOB, B
TOM uucie Guryp, n300pak€HHBIX Ha KieT4aToi Oymare. EquHuIIbI H13MEpEeHUs MI0LIaIH.

Harnsnnuele npeacTaBieHHs O  NPOCTPAHCTBEHHBIX  (Urypax:  HPSIMOYTOJIbHBIN
napajuienenunesn, KyO, MHOrorpaHHukd. HM3oOpakeHue mNpocTEHIINX MHOTOIPAHHUKOB.
Pazéptkn kyb6a u mnapamuienenunena. CosgaHue Mojeneil MHOTOrpaHHUKOB (M3 Oymarw,
IPOBOJIOKH, TUIACTUJIMHA U IPYTUX MAaTEPHUAIIOB).

O0BEM npsAMOYToIBHOIO Napanienenunena, Kyoa. Enununsl usmepenus o0bEMa.

Coaep:xanue o0yuenus B 6 kiacce

HarypanbHble ynciia.

Apudmerndeckue IEHUCTBHS ¢ MHOTO3HAYHBIMH HATYpPAJIbHBIMU YHCIaMH. YHUCIOBBIC
BBIPQXECHUS, TOPSIOK JIEHCTBUM, HCMONB30BaHUE CKOOOK. VMcmonp3oBaHWE MPH BBIYUCICHUSAX
MEePEMECTUTEIHHOTO U COYETATEIIBHOTO CBOMCTB CIIOKCHUS U YMHOXEHUS, PacCIpeIeIuTeIbHOTO
CBOMCTBa YMHOXEHUs. OKpYTrieHue HaTypaIbHbIX YUCE.

Jenutenun u KpaTHbIE YWCIa, HAHMOONBIIMK OOIIMKA NEIUTENh W HaUMEHbIIEE O00IIee
KpaTHoe. JlenuMocTh CyMMBbI U ITpou3BeeHus. Jlenenre ¢ 0OCTaTKOM.

JApoou.
OObIKHOBEHHAasi JpoOb, OCHOBHOE CBOMCTBO ApodOu, cokpaiieHue apoOei. CpaBHeHHE U

ynopsaounBaHue apobeil. Pemenue 3a1ay Ha HaXOXKAEGHUE YAaCTH OT LIEJOr0 M LEJIOro MO €ro
yactu. [IpoOHOoe 4Ymciio Kak pe3yhbTar neneHus. [IpencraBieHue necaTuyHON OpoOu B BUIE
OOBIKHOBEHHON JpoOM M BO3MOXKHOCTb IPEJICTAaBICHHUS OOBIKHOBEHHOW JpoOu B BHJE
JecITUUHOM. JlecaTuuHble Apodu U MeTpuuecKas cucTeMa Mep. ApumeTHueckue IeHCTBUS U
YHCIIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECTUYHBIMU JPOOSMHU.

OtHowenune. JleneHue B JaHHOM OTHoIIeHMH. Macmtad, nponopuus. [Ipumenenue
IPONOPLUI NPU PELIECHUH 3a/1a4.

[TonsaTne nponeHTa. BerunciieHne NpoueHTa OT BEIUYHUHBI U BEJIMYUHBI 110 €€ MPOLEHTY.
BeipaxkeHne NpoLEHTOB JECATUYHBIMHM Jpo0siMu. Perienue 3amad Ha mpoueHThl. BoipaxeHue
OTHOILIEHUS BEJINYUH B IIPOLICHTAX.

ITosi0kuTEIbHBIC M OTPHIIATEIbHBIC YHCJIA.

[lomoxurensHble ©  OTpULATENbHble 4yucaa. Llemple uyumcna. Mopgyns  4wmcina,
reoMeTpuuecKass HMHTEpIpeTanus MoAyis uucia. M3o0paxkeHue uucell Ha KOOPAMHATHOU
npssmMoii. YucnoBele npomexyTku. CpaBHeHue uuncen. ApudMeTHyecKue IeHCTBHA C
HIOJIOKUTENBHBIMU M OTPULIATEIbHBIMU YHACTIAMH.

[IpssmMoyronbpHas cucTeMa KOOPAMHAT HA IUIOCKOCTH. KOOpAMHATHI TOYKM HA IJIOCKOCTH,
abcuucca u opauHara. IloctpoeHue Touek U GUryp Ha KOOpAUHATHOHN MIOCKOCTH.

BykBeHHbIe BbIpakeHHs].

[Tpumenenue OyKB AJis 3alMCH MaTeMaTHUECKUX BbIpaXeHUH M npeiokeHuil. CBoiicTBa
apupMeTHuecKuX neicTBuid. BykBeHHBIE BBIpQKECHUS W UYHUCIOBBIE MOJCTAHOBKU. ByKBEHHBIE



paBeHCTBA, HAXOXKJACHUWE HEM3BECTHOIO0 KOMIIOHEHTa. Dopmysbl, (GOpMysbl IepuMeTpa H
TJIOIAIM TPSIMOYTOJIbHHKA, KBajipaTa, 00bEMa napauienenuneaa u Kyoa.

Pemenue TeKCTOBBIX 3a1a4.

Pemenne TekcToBbIX 3adau apudmMeTrndyeckuM crocoOoMm. Perienue noruueckux 3ajaad.
Pemienue 3a1a4 nepe6bopoM Bcex BO3MOXKHBIX BapUAHTOB.

Pemenue 3anay, comepkaninx 3aBUCUMOCTH, CBSI3BIBAIOLIUX BEIHUYUHBI: CKOPOCTh, BpeMs,
paccrosiHMe, IIeHa, KOJUYECTBO, CTOMMOCTb, NPOU3BOAMTENBHOCTb, BpeMs, O0BEM palbOTHI.
EnuHunel mu3MepeHus:: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOPOCTH. CBSA3b MeEXIy
€AMHULIAMU U3MEPEHUS KaX 101 BEJINYNHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOILIEHUEM, MPOMOPLHOHAIBHOCTHIO BEJIHYMH,
NPOILIEHTAaMH; PellIEeHHe OCHOBHBIX 33J]au Ha JJPOOU U MPOLIEHTHI.

OneHka U NpUKUIKA, OKpyIJieHHe pesynbrara. CocTaBieHne OyKBEHHBIX BBIPAKEHUH 110
YCIIOBUIO 33JIa4H.

[IpencraBieHne NaHHBIX C MOMOIIbIO Tabmuy u auarpamm. CronOuyaTble auUarpamMMbl:
YTEHUE U NIOocTpoeHue. UTeHne KpyroBoIX IUarpaMM.

Harasignas reomerpus.

Harnsaneie npencraBinenus o Gurypax Ha INIOCKOCTH: TOUKa, IpsMasi, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3aumHOe pacnonokeHue ABYX MpPsAMBIX Ha IUIOCKOCTH, IapajulejbHbIE MpPSIMBIE,
NEePIEeHIUKYJIApHbIE MpsiMble. V3MepeHue paccTOsIHUN: MEXAY ABYMsl TOYKaMHU, OT TOUKH JI0
IpsIMOM, IJIMHA MAapIIPyTa Ha KBaJpaTHOM CETKE.

W3MmepeHne U MOCTPOEHHE YIJIOB C IOMOIIbIO TpaHCIOpTHpa. BuIbl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYIOJbHBIM, TYMOYIOJNbHBIM, paBHOOEAPEHHBIH, PABHOCTOPOHHUH.
UeTbIpE€XYyrobHUK, PUMEPBI YEThIPEXYTOIbHUKOB. [IpsIMOYTo/IbHUK, KBaJpaT: UCIOJIb30BaHNE
CBOWCTB CTOpOH, YIJIOB, AuaroHaineil. M3o0paxkeHne reomeTpuyeckux GUryp Ha HeJIMHOBAaHHOMN
Oymare c HCIOJIb30BAaHUEM LMPKYJsl, JMHEHKH, yrojibHUKA, TpaHcrnoptupa. lloctpoenus Ha
KJeTyaToil Oymare.

[Tepumerp MHOTOYrOIBHUKA. [ToHSATHE MIIOIAAM PUTYpPBI, €AUHULIBI U3MEPEHUS TTOIAH.
[Ipubnuxénnoe wu3MepeHue IiIomwaan ¢Guryp, B TOM 4YHCIE Ha KBaJpaTHOM CeETKe.
[IpubnmxEéHHOE U3MEPEHNE JJIMHBI OKPYKHOCTH, TUIOIIAIU KpyTa.

CuMMeTpus: LIeHTpallbHasA, 0CEBasl U 3epKajibHasi CAMMETPHH.

[TocTpoeHre CUMMETPUYHBIX QUTY.

Harnsanele mnpenctaBieHuss O TPOCTPAHCTBEHHBIX (Urypax: mapajuienenunen, Kyo,
npusMa, NupamMuaa, KOHyc, LWINHIP, wap U chepa. M3o00pakeHrne mpocTpaHCTBEHHBIX (Uryp.
[Ipumepbl  pa3BEPTOK MHOIOTpaHHMKOB, LMIuHApa U KoHyca. Cozganue Mopenen
IPOCTPAHCTBEHHBIX QUryp (13 Oymaru, MpOBOJIOKH, MJIACTHIIMHA U IPYTUX MaTEpUasIoB).

[Tonstne o0bEMa, eauWHUIBI  U3MepeHuss o00béma. OO0BEM  MPSMOYTOJIHLHOTO
napajuiesenunena, Kyoa.

IIpeaMeTHbIE pe3y/ibTAThI OCBOEHHSI IPOrPaMMbl Y4eOHOTr0 Kypca «MaTteMaTuka

[TpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPaMMbI Y4EOHOTO Kypca K KOHILy OOy4YeHHs B 5

KJiacce.
Yucaa 1 BBIYUCIEHHUS.

[TonnMaths ¥ MPaBWIBHO YNOTPEOIATh TEPMHUHBI, CBA3aHHBIC C HATYPAJIbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHHMBATh U yHOPSIOYMBATH HATYypaJIbHBIE YUCIIA, CPABHUBAThH B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIC POOH, TECSITHIHBIE APOOH.

CooTHOCUTH TOYKY Ha KOOPAMHATHOHN (YMCIOBOM) NPSAMOM C COOTBETCTBYIOIIMM €M
YHCIIOM U U300pakaTh HATypaJbHbIC YKCIa TOYKAMU Ha KOOPAUHATHOM (YMCIOBON) MPSMOIA.

BrimonusaTe apudmernyeckue ASUCTBHS ¢ HATYPAIBHBIMH YUCIAMH, C OOBIKHOBCHHBIMH
IpoOsIMH B MPOCTEUIINX CITydasiX.

BrInoaHsATs TPOBEPKY, MPUKUIIKY PE3YiIbTaTa BEIUUCICHUH.



OkpyrisaTh HaTypajabHbIE YHCIIA.

PemeHue TeKCTOBBIX 3a1a4.

Pemate TekcToOBBIE 33124 apU(PMETHUIECKUM CIIOCOOOM M € TIOMOIIBIO OPraHHU30BAHHOTO
KOHEYHOTo nepedopa BCceX BO3MOXHBIX BapUaHTOB.

Pemats 3amaun, comepxaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYHMHBI: CKOPOCTb, BpeMH,
paccTosiHue, 1IeHa, KOJIUYECTBO, CTOUMOCTD.

Hcnonp3oBaTh KpaTKue 3alUCH, CXEMBbI, TA0IUIbI, 0003HAYEHUS IPU PELICHUH 3a/1a4.

[Tonb30BaThCs OCHOBHBIMH €IMHHUIIAMH M3MEPEHUS: LIEHbl, MAaCChl, PACCTOSIHUSI, BPEMEHH,
CKOpPOCTH, BBIPAKaTh OJJHU €IMHUILIbI BETUUYUHBI UEPE3 IPYTHE.

W3Bnekarp, aHaIM3UpOBaTh, OLIEHHWBATh WH(OpMalNIO, MPEACTABIEHHYIO B Tabiauue, Ha
CTOJI0YaTON AMarpamMme, MHTEPIPETUPOBATH MPEICTaBICHHbIE JaHHBIC, UCIOIb30BATh JTaHHBIE
MIpH pELICHUH 3a/au.

Harnsaanas reomerpus.

[Tonp30BaThCs TEOMETPUYECKMMM TOHSATUSIMU: TOYKa, MpsMas, OTPE30K, JydY, YIod,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh HpUMeEpbl OOBEKTOB OKPYKAIOIIETO0 MHpa, HUMELUX (GOopMy H3YUEHHBIX
reoMeTpuIecKux uryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C  yIjamMH: BEpIIMHA, CTOPOHA; C
MHOTOYI'OJIbHUKAaMU: yTOJl, BEPIINHA, CTOPOHA, IMAaroHajb; C OKPYKHOCTBIO: PaJuycC, JUaMETP,
LEHTP.

N306pakaTh U3y4eHHbIE reOMeTpruUecKre (GUTrypbl Ha HETMHOBAHHOW U KJIeT4aToi Oymare
C TIOMOILIBIO IUPKYJIS U TUHEUKH.

HaxomuTe AMMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHMEM C IIOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOT'O pajanyca.

Hcnonb30BaTh cBOMCTBA CTOPOH M YIVIOB NIPSAMOYIOJbHUKA, KBaJpaTa JJs UX IIOCTPOEHUS,
BBIUMCJICHMSI IJIOLAAN U IEPUMETpA.

Bbruncnare nepumerp M IIomaab KBajapara, NpsiMOyrojbHHUKa, (PUTYyp, COCTABICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHclie GUTyp, U300paKEHHBIX HA KJIETYATON Oymare.

[losnb30BaTbcsl OCHOBHBIMM METPUYECKMMM E€OUHHUIIAMM W3MEPEHUS JJIUHBI, IUIOIIAIY;
BbIpaXaTh OJHU €IUHUIIbI BEJIUUMHBI Yepe3 IpyTHeE.

Pacno3naBate mapajuienenumnesn, KyO, HCIONb30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHMSI, HAXOIUTh U3MEPEHNUS Napajuliesenunena, Kyoa.

Borancnare o0béM KyOa, mapajuienenunena Mo 3aJaHHbIM H3MEPEHUsIM, IO0JIb30BaThC
eMHUIIAMU U3MEPEHHs 00BEMA.

Pemarps HecnoxHbIE 3aa4M HA W3MEPEHHE I'€OMETPUYECKMX BEIMYUH B IPAKTHUECKUX
CUTYaLUsIX.

IIpenmeTHbIe pe3yJbTAaThl OCBOCHHUSI IPOTPAaMMBbI Y4€0HOI0 Kypca K KOHIY 00y4eHHs
B 6 Ki1acce.

Yucia 1 BLIYUCTEHHS.

3HaTh U MOHMMATh TEPMHHBI, CBSI3aHHBIE C PA3IMYHBIMHU BHJIAMHU YHCEN M CIIOCO0aMHU UX
3aIHCH, IEPEXOTUTH (€CITH 3TO BO3MOXHO) OT OJTHOM (POPMBI 3aITMCH YHCIa K JIPYTOM.

CpaBHUBaTh W YIOPSAJOYMBATH II€NIbIE YHUCIA, OOBIKHOBEHHBIE M JECATHYHBIE IpOoOH,
CpPaBHHMBATh YUCJIA OJTHOTO M PA3HBIX 3HAKOB.

BbIMonHATE, coueTass YCTHbIE W MHUCHMEHHBIC TPUEMBI, apudMeTHUecKue IeHCTBUS C
HATYPAJIBHBIMH W TICJIBIMH  YHUCJIaMH, OOBIKHOBEHHBIMH W  JICCATUYHBIMH  JIPOOSMHU,
TIOJIOXKHUTEIBHBIMH U OTPULIATSIILHBIMU YUCIIAMH.

BeIYucisaTh 3HaYCHUS YHCIIOBBIX BRIPAKCHUM, BBITIOTHATH MPUKHUJIKY U OIICHKY pe3yJibTaTa
BBIYUCIICHUH, BBIMOJHATh TPeoOpa30BaHUS YKCIOBBIX BBIPDAKCHHI HA OCHOBE CBOWCTB
apuMeTHIECKUX TEHCTBUH.

COOTHOCUTH TOUKY Ha KOOPAUHATHOW MPSMON C COOTBETCTBYIOIIMM €l YHUCIOM H
M300pakaTh YUCJIa TOYKAMH HA KOOPJAMHATHOM MPSMOM, HAXOUTh MOIYJIh YHCIIA.



CoOTHOCUTH TOUKH B MPSMOYTOJBHOM CUCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKH.

OKpyriasTh LIeble YKhcia U IeCATUYHbIE IPOOH, HAXOIUTh MPUOIMKEHUS YHCe.

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHS.

[Tonumathe U ynoTrpeOsATh TEPMHUHBI, CBA3aHHBIE C 3aMHCHIO CTETIEHU YHUCIIA, HAXOIUTh
KBaJ[paT U KyO 4Kcia, BEIYUCIATH 3HAUCHHSI YMCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTETICHH.

[Tonp30BaTbCAd MPU3HAKaMU JIETUMOCTH, PacKIaJblBaTh HATypaJbHBIE YHCIA HA MPOCTHIE
MHOKUTEIH.

[Tonb30BaThCs MacITabOOM, COCTABIATH IPONOPLUN U OTHOLIEHHUS.

Hcnonp3oBark OYKBBI U1l 0003HAYEHHUS YUCET MIPU 3alIUCH MAaTEeMAaTHYECKUX BBIPaKEHHH,
COCTaBJISITh OYKBEHHbIE BhIpAXKEHUSI U (POPMYJIbl, HAXOAUTH 3HAUEHUS! OYKBEHHBIX BBIPa)KEHUH,
OCYILECTBIISISI HEOOXOIUMBIE TTOACTAaHOBKH U IPe0Opa30BaHUs.

Haxonute HEM3BECTHBINI KOMIIOHEHT PaBEHCTBA.

Pemenue TeKCTOBBIX 3a1a4.

Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4U apU(PMETHICCKUM CITIOCOOOM.

Pemarte 3agaun, cCBA3aHHBIE C  OTHOIIEHHMEM, IPONOPLUOHAIBHOCTBIO  BEJIMYHH,
MPOLIEHTaMU, pelIaTh TPU OCHOBHBIE 331a4u Ha IPOOU U MPOLIEHTHI.

Pewiats 3amauu, comeprkaniyue 3aBUCUMOCTH, CBSI3BIBAIOILME BEIIMUUHBL: CKOPOCTh, BpPEMs,
paccTosiHue, LI€HAa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAMUTEIBHOCTH, BpeMs, 00bEMa pabOThI,
UCTIONB3Yysl apu(MeTHUecKue JeMcTBUS, OLIEHKY, NPUKUAKY, I[OJb30BaThCsi EIUHMLIAMHU
WU3MEPEHHs COOTBETCTBYIOIINX BEIUYHH.

CoctaBisaTh OYKBEHHBIEC BBIPAXKEHUS 110 YCIOBHUIO 331a4H.

W3Bnekats nHGOPMALIHIO, TTPEACTABICHHYIO B TaOIUIAX, HA JUHEHHOM, CTOIOYATON WIN
KpYroBOW JMarpaMMax, MHTEPIPETHPOBATh IIPEICTaBICHHbBIE JaHHBIC, UCIIOJIB30BATH JAHHBIC
IIPU pELICHUN 3a/1a4.

[IpencraBnsaTs HHGOPMALMIO C TOMOIIBIO TAOIHUL, TUHEHHOM U CTOJIOUATON AUAarpamMM.

Harasanas reomerpus.

[IpuBoauTh mpuUMEpPbl OOBEKTOB OKPYXKAIOLIETO MHUPA, MUMEIOLUX (OpMYy H3yUEHHBIX
F€OMETPUUECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MpUMEphl PABHBIX U CHUMMETPHYHBIX
uryp.

N300paxaTb C NOMOUIbIO LHUPKYJs, JUHEHKH, TPaHCIOPTUpA Ha HEJIWHOBAHHOW H
KJeTyatoil Oymare U3y4yeHHblE IUIOCKHME TIeoMeTpuueckue Qurypsl M KOH(Urypauuu,
CUMMETpPUYHBIE QUTYPBI.

[Tonp30BaTbcss  IEOMETPUUECKUMHU  THOHATHSMM:  pPaBEHCTBO  (QUIYp, CUMMETpPHS,
HCITOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEN: OCb CHMMETPHH, LICHTP CUMMETPHH.

HaxomuTe BenMYMHBI YIVIOB M3MEPEHMEM C IMOMOILBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3aJIaHHOM  BEJIMYMHBI, II0JIb30BaThCS IIPM PEIICHHHM 3a7ad TIpajyCHOM MeEpoH YIJIOB,
pacro3HaBaTh HA YEPTEKAX OCTPBIN, IIPSIMOU, Pa3BEPHYTHIN U TYIIOMN YIJIBL.

BpluucnaTe anuHY JOMAaHOW, NEPUMETP MHOTOYT'OJIBHMKA, I10JIb30BATHCS €IUHULIAMH
W3MEPEHMS JUTMHBI, BBIPAXXKaTh OJHU €AVHMIIBI U3MEPEHHUS JUIMHBI YEPE3 APYyTHE.

Haxonuts, MCONB3ysl 4ePTEKHBIE HHCTPYMEHTHI, PACCTOSHMS: MEXKIY JABYMs TOYKaMH, OT
TOYKH JI0 IPSIMOM, JJIMHY ITyTH Ha KBaJpaTHOM CETKE.

Beraucnare  miomans  (Uryp, COCTaBICHHBIX W3 MPSMOYTOJBHHKOB, HCIOIB30BATh
pa3OueHne Ha HPSAMOYTOJbHHUKM, Ha paBHbIE (PUTYpBI, JOCTpauBaHHE A0 MPSIMOYIOJbHMKA,
II0JIB30BAaTbCA OCHOBHBIMM €IMHULIAMHM H3MEPEHMS IUIOLIAJH, BBIPAXKATh OIHU €IWHHIIBI
M3MEPEHMSI IUIOLAAN YEPE3 IPYTHE.

PacnioznaBaTh Ha MOJENAX U U300pPAKEHUSAX NMUPAMUIY, KOHYC, HMWJIMHJIpP, UCIOIb30BaTh
TEPMUHOJIOTHIO: BEpILIMHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N306paxaTh Ha KileT4aToil Oymare nIpsIMOYTOJIbHBIN Mapajielenumne].

Borancnare 00bEM NpsAMOYTOJILHOTO Mapajuienenunesna, Kyoa, moiab30BaThCsl OCHOBHBIMU
eMHUIIAMHU U3MEPEHUs 00BEMA;

PemaTps HecnoxkHbIE 3aa4d HA HAXOXKACHHE T'€OMETPUYECKUX BEIMYMH B IMPAKTHUECKUX
CUTyalusX.



TemaTuveckoe IIAHMPOBAHUE Y4€OHOI0 HHTETPUPOBAHHOIO NpPeAMeTa
«MaTteMaTHKa»

Temamuueckoe naanuposanue svicmpoeno no cooepocanuto @OIl OO0 u enecensvt noo

COOMBEMCMBYIOWUMU NYHKMAMU 6 (DedepalbHOU 00paz08amenbHoll NpoSpamme OCHOBHO2O
0bue2o 0o6pazosanus.

Pacnipenenenne 4YacoB B TEMaTHYECKOM IUTAHHMPOBAHUM 110 KaXKIOM Teme Oyner

MPONMCAHO Ha Hadajio y4eOHOro roja yduTeNneM-TIPpeIMETHUKOM B «padodeii mporpamme
YUYUTeJs» HAa OCHOBAHWU pACHpEeNEHHBIX YacoB MO yuyeOHOMY IUIaHYy Ha TEKYLIU y4eOHBIN

Toa.

CtpyKkTypa TEMaTHYECKOTO IUTAHHUPOBAaHMS paboyell mporpaMMbl B COOTBETCTBUE C

@I'OC OOOQO (mynkT 32.1) BKIIOYAET B ce0s CASAYIOUTNE CTPYKTYPHBIE KOMIOHEHTBI:

No Tema KonuuectBo gyacos, 3(L)OP
n/m OTBOJMMBIX Ha
OCBOEHHE K101
TEMbI
1. 5 Knace Yacwvl Ha kaxcoyio | Kaoicowiit yuumenw-
146.4.2.1. HatypanbHble uncia U HyJIb. memy npeoMemnuK 6 céoel

Hartypanbnoe uucno. Psan HarypanbHbIX pacnpedensiomes | paboueii npoepamme
YHCEN. Hucno 0. N3o6paxenue
HATYPATBHBIX ancen TOUKAMH aal yuumenem- VKazvieaem 6 O0aHHOM

KOOpPJIMHATHOM (YUCIIOBOI) MPSIMOA.
[To3uunoHHas cucrema cuuciieHus. Pumckasy
HyMepalusi Kak [pUMEp HENO3UIIMOHHOM
cUCTeMBbl cuucieHus. [lecatuunas cucremal
CUUCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEI, CPABHEHUE,
HaTypalnbHbIX uucen ¢ HylnéM. CrnocoObl

cpaBHeHMs.  OKpyrjeHHe  HaTypajbHbBIX
qrce.

CrloXeHrue HaTypajbHBIX YHCEN, CBONCTBO
HyJIs TpU CJIOXEHUU. BpluMTaHue Kak
neiicTeue, oOpartHoe CJIO’KEHHUIO.

'YMHOXEHUE HATypaJbHbIX YUCEJ, CBOMCTBA
HYJISl U €IMHULIBI IPU YMHOXEHUH. [[eneHue
Kak JeiicTBue, O0OpaTHOE YMHOKEHHUIO.
KoMnoHeHThI 1eHCTBUM, CBSA3b MEXKIY HUMHU.
[IpoBepka pesynbrara apuPMETHUECKOTO
NEHCTBUS. IIepemecTurenbHOE 51
COUeTaTeIbHOE CBOICTBa (3aKOHBI)
CJI0KEHUS u YMHOXEHHUS,
pacrpefeNuTeNIbHOE  CBOMCTBO  (3aKOH)
YMHOXKEHHSL.

Ncnonb3oBanue OykB st  00O3HAYCHUs]
HEU3BECTHOTO  KOMIIOHEHTa W  3alucy
CBOWCTB apU(PMETUYECKUX ICHCTBHMA.
Jlenutenu M KpaTHbBIE YKCia, Pa3jI0KEeHUE Ha)
MHOxkUTENH. [IpocThie U cocTaBHbIE 4YMCIA.
[lpusnaku nenumoctu Ha 2, 5, 10, 3, 9.
/lemeHue ¢ ocTaTKoM.

CreneHb C HAaTypaJbHbIM I10Ka3aTEJIEM.

3anuch 49mciaa B BUJAC CYMMBI pa3psaaHbIX

NpeoMemHUKOM 8
3asucumocmu om
Hazpy3Ku no
yuebHOMY naamy Ha
meKywuil y4eonvlil
200 8 paboueli
npocpamme yuumens

pazoeine 803MOACHOE
UCNONb308aAHUE
yueoHo-
MemoOUYecKux
Mamepuanos
(Myromumeoutinbie
npocpammul,
9NeKMPOHHbLE
VUeOHUKU U
3A0AYHUKU,
IEKMPOHHbBLE
oubuomexu,
sUpmyavbHvie
nabopamopuu,
12POBbLE NPOZPAMMDL,
KOJLIeKYuU Yyughposvix|
006pa306amenbHbIX
pecypcos)
UCNONb3YeMbIMU OJI5L
o0yuenus u
so0CnUMAanus
PA3IUYHBIX 2PYIN
noavzosamerneil,
npeocmasieHHbIMU 8
INEKMPOHHOM
(yughposom) euoe u
peanuzyiouumu




cllaracMblIX.
HucnoBoe BBIPAXKEHHUE. Brranciaenue
SBHAYEHWM 4YMCIIOBBIX BBIPAKEHUU, IMOPAIOK
BBITNIOJHEHUS IeUCTBUN. Vcrionp30BaHue npy|

IBEIYMCIICHUAX MNEPEMECTUTCIIBHOT'O H
COYETATEIILHOTO CBOMCTB (3aKOHOB)
CJIOKCHUA u YMHOKCHHA,

pacnpeaenuTeNIbHOIO CBOMCTBA YMHOKEHUSI.
146.4.2.2. 1pobu.

[IpencraBaenne o Jpobdu Kak croco0eg
BamMCH 4YacTh BeNWYUHBL. (OOBIKHOBEHHBIE
mpoOu.  [IpaBwiibHBIE ¥ HENPaBUIIBHBIC
mpobu. CmemanHas 1poOb, MpeACTaBICHUE,
CMEIIaHHOM JpoOu B BUAE HEMPaBUIbHOM
MPOOM ¥ BBIJICJICHHUE 1IETION YacTH 4Yucia W3
HenpaBWIbHOM 1pobu. M3o0pakenue apodei
TOYKAMW HA YHUCIOBON mpsiMoil. OCHOBHOE
cBoiicTBO napoou. CokpaimieHue ApooOeil.
[IpuBenenue npodbu K HOBOMY 3HAMEHATEIIO.
CpaBHEHHE TPOOEI.

Ciio)xeHne Hu BBEIYUTaHUE Tpo0ei.
YMHOXXEHUE U JelieHue JpoOei, B3auMHO-
oOpatHpie  aApoOu. Haxoxaenue yacTy
L[€JI0T0 U 1IeJIOr0 10 €ro YacTH.

Jlecstuunas 3anuch npobeit. [lpencrasnenue
NMECATUYHON IpoOM B BHJIE OOBIKHOBEHHOM.
MN3o0pakeHne NeCITHUHBIX Ipo0el TouKamu|
Ha  YUCJIOBOU IPSIMOIA. CpaBHeHue|
IECSTUUHBIX APOOEH.

ApudmeTrnueckne IeUCTBUS C NECATUIHBIMY]
npoo6siMu. OKpyTIEHUE IECATUUYHBIX IpOOei.
146.4.2.3. PemieHne TEKCTOBBIX 3a]1a4.
Permrenue TEKCTOBBIX 3a71a4
apudmernyeckuM  crocobom.  Pemienue
ITOTHYECKHIX 3ajad. Pemenne 3a/1ay
rmepedopoM BCEX BO3MOXKHBIX BapHUAHTOB.
Vcrnonb30BaHue MpyU PEeIICHUH 33/1a4 TaOJIULY
1 CXEM.

Pemenue 3agay, comepKalux 3aBUCUMOCTH,
CBSI3BIBAIOIIME BEJIMYMHBI. CKOPOCTh, BpPEMS,
paccTosiHue, 1I€Ha, KOJIMYECTBO, CTOMMOCTb.
Enuaunel  w3MepeHus: Maccbl, 0OBEMA,
[IEHbI, PACCTOSHUS, BPEMEHH, CKOpPOCTH.
CBsi3b  MEXIy ©IWHULIAMH  HW3MEPCHHS
Ka)KJOU BEIIMYUHEL.

PemieHrie OCHOBHBIX 3a/1a4 Ha JPOOH.
[IpencraBieHue NaHHBIX B BHJIE TaOJWIL,
CTOJIOYATHIX IUArPaMM.

146.4.2.4. HarnsaHas reoMeTpusi.
Harnsaasie mpencraBiieHuss o Qurypax Ha
MJIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd,
yTOJI, JIOMaHasl, MHOTOYTOJIbHUK,
OKPYKHOCTb, Kpyr. Yroi. IIpsimo#i, ocTpslii,
TYIOW U Pa3BEPHYTHIN YIJIBL.

JlnmHa oOTpe3ka, METPUYECKHE €IUHUIIb]
uMHBL.  J[iMHAa  JIOMaHOM, — IEepUMET),
MHOTOYTOJIbHUKA. VI3MepeHue u mocTpoeHue,
YTJIOB ¢ TOMOUIBbIO TPAHCIOPTHUPA.
Harnsaasie mpencraBiieHuss o Qurypax Ha

MJIOCKOCTH: MHOI'OYT'OJIbHHK,

ouoaxmuyeckue
gosmoorcnocmu UKT,
cooeparcanue
KOMOpbIX
coomeemcmayem
3AKOHO0AMenbCmey
06 obpazosanuu.




MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJbHHK, O
paBeHCTBE pUryp.

WN300paxenue ¢uryp, B TOM YHCIE HA
KJIET4aTON Oymare. [octpoenue
KoH(pUrypanuii w3  yacTtell  MpsIMOW,
OKPY’KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOH
Oymare. lcnonb3oBaHue CBOWCTB CTOPOH U
YTJIOB MPSAMOYTOJIbHUKA, KBapaTa.

[Tmomane MIPSAAMOYTOJIBHUKA "
MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX u3
MPSIMOYTOJIbBHUKOB, B TOM 4HCiIe QUIYD,
n300paxEHHBIX Ha  KJeTyaTo Oymare.
EnrHHUIBI ©3MEPEHUS TTOIIAIH.

Harnsaanasie IIpECTaBIICHUS 0
[IPOCTPAHCTBEHHBIX ¢urypax:
MpsIMOYTOJIbHBIA  Tapajuiesenunes, Kyo,
MHOTOrpaHHuKu. M300paxxeHue npocrennmx
MHOTOrpaHHUKOB.  Pa3BépTku  kyda U
napaenenunena.  Co3manue  mozenei
MHOTOTPaHHUKOB (M3 Oymaru, IPOBOJIOKH,
[IaCTUINHA U JPYTUX MaTepUaloB).

O0BEM NMPSAMOYTOJBLHOTO NapasuiesenuIea,
KyOa. Enuaniel namepenns o0bpEma.

6 Kiacc

146.4.3.1. HarypanbpHble yucna.
ApudmeTrrueckue JIEUCTBHUSA c
MHOTO3HAYHBIMH HATYPAJIbHBIMH YHCIIAMHU.
YuciioBble BBIpaXEHUS, MOPSAOK JCHCTBUN,
MCTIONBh30BaHUEe CKOOOK. Vcmonmb3oBaHue,
MPU  BBIYHMCICHUSX MEPEMECTUTEIHHOTO W
COYETATEILHOIO  CBOWMCTB  CIIOKEHHUS W
YMHOXKCHHSI, PacIpeIeIuTeIbHOTO CBOMCTRA
yMHOXKEHHS.  OKpyIJIeHHE  HaTypaJIbHBIX|
YUCET.

Jlenmutenn U KpaTHBIC YWCIA, HAUOOJBIIHH
OOl [OeIuTellh W HaWMEHbIlee oOIee
KpaTHOE. Jenumocts CYMMBI 51
rpou3BeeHus. [leneHne ¢ 0cTaTKoM.
146.4.3.2. qpoOwu.

OOBIKHOBEHHAsE JIPOOb, OCHOBHOE CBOMCTBO|
mpoOu, cokpamienue apooOeit. CpaBHeHUE U
yropsiiourBaHue po6eil. Pemenue 3a1au Ha)
HaXO0XX/IEHWE YacTH OT IIEJIOT0 W IIEJIOTO TIO|
ero yactu. J[poOHOE YHCIIO Kak pe3yibTarT
neJeHus. [IpencraBnenue NECATHIHOU
mpoOu B BHAEC OOBIKHOBEHHOW JpoOM W
BO3MOKHOCTh MIPEICTABICHHS]
OOBIKHOBEHHOU JpOOHW B BHUJE ECATUYHOM.
JlecsTnuHbie TPOOW M METpHUUYECKask CUCTEMA)
Mep.  Apudmernyeckue — JEUCTBHS U
YUCJIOBBIC BBIPAKEHUSI ¢ OOBIKHOBEHHBIMH U]
MECATUIHBIMH IPOOSIMHU.

OTHoOIIECHHE. Jlenenue B JIAaHHOM
OTHOIIIEHUH. Macmita6, MIPOTIOPITHSI.
[IppuMeHeHHe mnponopuMid MpHU  pEUICHUY
Bajad.

[TonsTre mpoueHTa. Beruucinenue npoueHTa)
OT BEJIMYHMHBI M BEJIUYHHBI 1O €€ TPOIICHTY.
BripaxxeHue  TPOILEHTOB  JECATUYHBIMHU
mpoOsimu.  Perenne 3ajad Ha TMPOIICHTHL.




BrelpakxeHne  OTHONICHHS ~ BEJIMYUH B
[TPOIICHTAX.

146.4.3.3. ITonmoxurensHbIE u
OTpHUIATEIILHBIC YHCIIA.

[Tosio)kUTEIBHBICE W OTPHIIATEIBHBIC YHUCIIA.

[lensie qucIna. Mopynb 4yucIa,
reoMeTpuuecKkas HHTEpHIpeTanus MOJIyJs
quCIIa. N3obpaxenue qucen HA
KOOPJIMHATHOMN MPSMOM. YucnoBble
[IPOMEXKYTKH. CpaBHeHue YHUCEIL.
Apudpmerrueckue JEUCTBHUSA C

MOJIOKUTEIBHBIMU U OTPHUILATEIbHBIMU
YUCIIAMM.

[IpsimoyronbHasi cucTeMa KOOpAUHAT Ha)
miockoct.  KoopamHatel  TOYkKM — Ha)
IUIOCKOCTH,  abcuucca M OpAMHATA.
[loctpoenne  Touek U Quryp  Ha
KOOPAWHATHOM IIOCKOCTH.

146.4.3.4. BykBeHHbIE BbIpaXKECHHUSL.
[Ipumenenue OyKB TUIs 3anmucy|
MaTeMaTHYEeCKHX BbIpAKEHUI u
npennoxenuil. CpoiicTBa apupMeTHUECKHX
NeucTBU.  DykBeHHbBIE  BBIpaXEHUS U

YUCIIOBBIE ITO/ICTAHOBKH. bykBeHHBIE]
PaBEHCTBA,  HAXOXJCHUE  HEU3BECTHOIO|
KOMITIOHEHTA. PopMyibl, (bopMybl

MepuMeTpa W IUIOMAJH TPSIMOYTOJBHUKA,
KBajpara, 00bEMa mapasuienenuresa u Kyoa.
146.4.3.5. Pemenune TeKCTOBBIX 3a1a4.
Permrenue TEKCTOBBIX 3a71a4
apudmernyeckuM  criocodbom.  Pemienue
ITOTHYECKHIX 3ajad. Pemenne 3a/1ay
repedopoM BCeX BO3MOXKHBIX BAPUAHTOB.
Pemienue 3agay, comepKaiux 3aBUCUMOCTH,
CBSI3BIBAIONINX BEJIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHue, IeHa, KOJMYECTBO, CTOMMOCTb,

MPOU3BOAUTEIBLHOCTD, BpeMs, 00BEM
paboTbl. EnuHULBI W3MEpEHUs: MacChl,
CTOMMOCTH, paccTosiHus, BPEMEHU,

ckopoctr. CBsI3p  MEXIy  CIUHUIAMU
M3MEpPEHUS KaXI0H BEIIMINHBI.

Pemenue 3ama4, CBSI3aHHBIX C OTHOIIICHHUEM,
MPOTIOPIIMOHATBHOCTHIO BEJINYHH,
MPOIIEHTAMH; PEIICHUEe OCHOBHBIX 3a7a4 Ha
POOU U IPOLIEHTHI.

Ornenka " MIPUKHUIKA, OKpYTJICHUE
pesynprata.  CocrtaBineHue  OyKBEHHBIX|
BBIPAKEHUI 10 YCIIOBHIO 33]1a4H.
[IpencraBieHne JaHHBIX C ITOMOIIBIO TAOJHI]
n guarpamMm. CronOuaTeie  aMAarpamMMBbI:
YTCHHE W TIOCTpOeHHEe. UTeHWe KPYroBBIX
arpamMm.

146.4.3.6. Harnsanas reoMeTpusi.
Harnsimaeie mpeacTaBiieHuss o Qurypax Hal
MJIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd,
yTOJ, JoMaHasi, MHOTOYTOJIbHUK,
YETHIPEXYTOJIBHHUK, TPEYTOJbHUK,
OKPYKHOCTB, KPYT.

B3aumMHOe pacroioX)eHHe JBYX MPSMBIX Ha)
[JIOCKOCTH, apauIeIIbHbIC psIMBIE,




MEepIeHIUKYJSIpHbIE NpsMble.  V3mepeHue,
paCCTOHHHfIZ MCXKIAY HABYMA TOYKaMH, OT]
TOYKH 1O MpPsAMOM, JUIMHA MapuipyTa Hal
KBaJPATHON CETKE.

M3MepeHne M IOCTPOEHHE  YIVIOB  C

ITOMOLIBIO TPaHCIIOPTHPA. Bunpl
TPEYTOJIbBHUKOB: OCTPOYTOJIbHBIH,
[IPSAMOYTOJIBHBIN, TYIIOYTOJIBHBIN,
paBHOOEAPEHHBIH, PaBHOCTOPOHHHM.
YeTbIpEXyroiabHUK, PUMEpBI
YEeTBHIPEXYTOJIbHUKOB. [IpssMOYTOIBbHUK,
KBaJpaT: HUCIOJIb30BaHUE CBOMCTB CTOPOH,
YTJIOB, JaroHaJiei. N3o6paxenue

FeOMETPUUECKUX (PUIYp Ha HEJIMHOBAaHHOW
Oymare ¢  HCIOJIB30BAaHMEM  IUPKYJIS,
ITMHEWVKH, YTOJIBbHUKA, TPAaHCIIOPTHPA.
[TocTpoenust Ha KieT4aToit Oymare.
[Tepumerp  MHOroyrojbHuka.  [loHATHE
miomaad  (GUrypel, €IWHULBl HU3MEPEHUs
miomaau.  [IpubnmxéHHoe  U3MEpEeHHE
miomaay  ¢Guryp, B TOM  YHUCJIE  HA
KBaJpaTHON CETKe. [Tpubnmxénnoe)
M3MEpEHUe JJIUHBl OKPY>KHOCTH, IUIOUIA/IH
KpyTa.

CuMMeTpusi:  LIeHTpajlbHas, oceBas U
3epKajibHAsi CAMMETPUHU.

[locTpoeHre CUMMETPUYHBIX QUTYD.
Harnsaausie IIpECTaBIICHUSA 0
[IPOCTPAHCTBEHHBIX ¢urypax:
napajuienenunesn, KyO, NmpusMa, NUpamuiaa,
KOHyC,  IIWUIMHAp, map u  cdepa.
MN300paxkeHre NPOCTPAHCTBEHHBIX (QUTYP.
[Ipumepbl  pa3BEPTOK  MHOTIOIPAHHUKOB,
nunuHApa W Konyca. CosnmaHue Mojenei
[POCTPAHCTBEHHBIX (uryp (u3 Oymaru,
[POBOJIOKM,  IUTACTWIMHA U JPYIHX
MaTepUasoB).

[lonsitTue o0OBEMA, EOUHMIIBI U3MEPEHUs]
00BEMa. O6béM PSIMOYTOJIBHOT'O
Mapajuiesenuneaa, Kyoa.
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