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@enepanbHas pabodas mporpamma mo ydeOHomy npeamery «MaremaTtukay (0a30BBIi yPOBEHb)
(mpeametnas obmacte «MaTtematuka M WH(OpPMATHKa») (lajgee COOTBETCTBEHHO - IMPOrpaMma Ii0
MaTeMaTHKe, MaTeMaTHKa) BKIIOYAET MOSCHUTEIbHYIO 3alIUCKY, COJepKaHue 00yueHMsl, IIIaHUpYyEeMble
pe3yabTaThl OCBOSHHSI TPOTPAMMBI 10 MaTEMAaTHKE, TEMaTHIECKOE IIJITAHUPOBAaHUE.

IHOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo maremaTuke A oOydaromuxcs 5-9 kiaccoB pazpaborana Ha ocHoBe PI'OC
OOO. B mporpamme 1o MareMaTHKe YYTeHbl wujaeu U noyoxkeHuss Kouuenmum pa3BUTHS
MaTeMaTH4ecKoro oopasosanus B Poccuiickoii deneparui.

[IpenmMeToM MaTeMaTWKH SBISIOTCS  (yHIAMEHTalbHbIE CTPYKTYpbl Halllero Mupa -
MPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOIICHUS (OT MPOCTEHUINNX, YCBAaUBAEMBIX B
HEMOCPEACTBEHHOM OIIbITE, 10 JOCTAaTOYHO CJIOXHBIX, HEOOXOAMMBIX [UIsl Pa3BUTHS HAYYHBIX H
NPUKIAAHBIX ujei). Marematuyeckre 3HaHHUsS 00eCleYMBalOT MOHMMAHUE NMPUHIUIIOB YCTPOHCTBA U
WCII0JIb30BAaHUsI COBPEMEHHON TEXHUKH, BOCIIPUATHE U UHTEPIIPETALNIO COLUATBHON, SKOHOMUYECKOM,
MOJUTUYECKOH MH(POPMALMHU, TAIOT BO3MOXXHOCTb BBIMOJHATH PAacdy€Thl U COCTABIISATH AITOPUTMBI,
HaXOJUTh U IPUMEHATH (DOPMYIIBI, BIaIETh MPAKTUICCKIMH MPUEMAMU T€OMETPHUECKUX U3MEPEHUN U
MIOCTPOCHUI, YNTaTh UH(OPMAIIHIO, TPEACTABICHHYIO B BUE TAaONUIl, 1UarpaMM U rpadukoB, KUTh B
YCIIOBUSX HEOMPEIEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep Ciay4yailHbIX COOBITUH.

W3ydyenne wmatemaTuku QGopMupyeT y oOOydaroluxcs MaTeMaTHUYeCKU CTHJIb MBIIUICHHUS,
MPOSIBIISIIOIIUIICS B ONPeAeTIEHHBIX YMCTBEHHBIX HaBbIKax. O0yyaromuecs: OCBauBaIOT TaKue MPUEMBI U
METOABI MBIIUICHUS, KaK MHAYKIHUS M JEAYKIHUs, 0000IIeHNe U KOHKpETHU3allus, aHallu3 U CHHTE3,
KrnaccupuKausg W CHCTeMaTu3anus, adcTparupoBaHue W aHaorus. OOBEKTHI MaTeMaTUYECKUX
YMO3aKIIOYeHHUH, MpaBUia WX KOHCTPYHMPOBAaHUS PACKPBIBAIOT MEXaHH3M JIOTUYECKUX MOCTPOCHUH,
CIOCOOCTBYIOT BBIpabOTKE yMeHusi (popMyIupoBaTh, 0OOCHOBBIBATH M JIOKA3bIBaTh CYXKICHUS, TEM
caMbIM Pa3BUBAIOT JIOTWYECKOE MbllieHue. M3yueHne marematuku obecriedyuBaeT (OpMUPOBAHUE
QITOPUTMUYECKOW KOMIIOHEHTHl MBIIUICHUS W BOCIUTAaHUE YMEHHM JeiicTBOBAaTh MO 3aJaHHBIM
aJIrOpUTMaM, COBEPLICHCTBOBATh M3BECTHHIE U KOHCTPYHPOBaTh HOBBIE. B mporecce pemienus 3axad -
OCHOBOHM Yy4eOHOH IesTeTbHOCTH Ha YpOKaxX MAaTEMaTHKH - Pa3BUBAIOTCS TBOpYECKAash M MPUKIIAJHAS
CTOPOHBI MBIIIJICHUS.

OObyuenne mMareMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh Y 00YYAIOIIKUXCS TOUHYIO, PAllMOHAIBHYIO
u UHPOPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboyiee MOAXOISAIINE S3bIKOBBIE, CHUMBOJHUYECKHE,
rpaduyecKue cpeacTBa sl BEIPAXKESHUsI CYKJIEHUN U HATJISIIHOTO MX MPE/ICTaBICHHUS.

[Ipy wu3yuyeHHMM MaTeMaTHKH OCYLIECTBISETCS oOO0IIee 3HAKOMCTBO C METOJAaMHU I1O3HAHUS
JeWCTBUTENBHOCTH, MPEICTABICHUSIMUA O MpeIMETe U METOAAX MAaTEMaTHKH, UX OTJIUYHMU OT METO/0B
JIPYTUX E€CTECTBEHHBIX M TyMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTAX NPHUMEHEHHS MaTeMaTUKU s
pElIeHNs HayYHBIX U MPUKIAIHBIX 33/1a4.

[IpuoputeTHBIMU 11ETIMU O0YUICHUST MaTEMaTHUKE B 5-9 Kiaccax sIBJISIOTCS:

(dbopMUpOBaHHE IIEHTPAIbHBIX MaTEMaTHYECKUX IMOHATUH (YMCIO, BEIMYMHA, T€OMEeTpUYecKas
¢durypa, mepeMeHHas, BEpOSATHOCTh, (YHKIMSA), OOECIEUUBAIONIUX  IMPEEMCTBEHHOCTh |
MEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30oBaHMs 00yUYarOIINXCS;

nojiBe/ieHue OO0y4arouMxcs Ha JOCTYIIHOM JMJii HUX YPOBHE K OCO3HAaHHIO B3aWMOCBSI3H
MaTEeMaTHUKd W OKPYXaloUulero Mupa, IMOHMMaHHE MaTeMaTUKH Kak 4YacTH OOmIed KyJIbTYphl
YeJI0BEYECTBA;

pa3BUTHE HMHTEIUICKTYAIbHBIX W TBOPYECKHX CHOCOOHOCTEH OOy4aromuxcs, Mo3HaBaTeIbHON
AdKTUBHOCTH, HCCICIOBATCIbCKUX yMeHHﬁ, KPUTHYHOCTU MBINUICHUA, HWHTCpPCCa K UIYUCHUIO
MAaTEMAaTHKH,

dbopmupoBanre (HYHKIIMOHAILHOW MaTeMaTHYeCKOW TPAMOTHOCTH: YMEHHUS paclo3HaBaTh
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MPOSIBIICHUS MATEeMAaTUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEW B pPEaNbHBIX >KU3HEHHBIX
CUTyallusiX W TpU M3YyYECHUH JPYTHX Y4YEOHBIX THPEIMETOB, TPOSBICHHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (popMynHpoBaTh UX Ha SI3bIKE MaTEMaTHUKU U CO3/1aBaTh MaTeMaTUYECKHUE MOJIENH,
MPUMEHATh OCBOCHHBI MAaTEMAaTUUECKHUU armapar Uisl pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLIEHUBAThH MOJTYYEHHBIE PE3yIbTaThI.

OCHOBHbBIE JIMHUU COJIEpPKAaHMS MpOrpaMMbl IO Marematuke B 5-9 kmaccax: «Yucna u
BBIUHCTICHUS», «Anrebpa» («AnreOpandeckue BBIpaXCHHUS», «YPaBHEHHS H HEPABEHCTBAY),
«Dynkuuny, «l'eomerpusi» («'eomeTpuueckue ¢GuUrypsl M UX  CcBoicTBa», «l3Mmepenue
F€OMETPUYECKUX BEIMYHMH»), «BeposTHOCT, M CcTaTUCTUKa». JlaHHbIE JIMHUM Pa3BUBAIOTCS
napajuieNbHO, KaXKJash B COOTBETCTBHUU C COOCTBEHHOW JIOTHKOW, OMHAKO HE HE3aBUCHMO OJHA OT
IPYrOH, a B TECHOM KOHTAKTE U B3aUMOJCHCTBUH.

Copepxanwie TporpaMMbl IO MaTeMaTHKEe, pachpeAcnéHHOe 1O rojaaM OOy4eHHs,
CTPYKTYpUPOBAHO TaKuUM OO0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBGHBIM BOIPOCAM
oOyuatoruecss 0o0pamagTuch HEOJHOKPATHO, YTOOBI OBJAJICHUE MATEMAaTHUYCCKUMHU TMOHSATHSAMHU U
HABbIKAMHU OCYUIECTBIISIIOCh MOCIEAOBATEIbHO M TOCTYNATENbHO, C COOJIIOJIGHUEM MPHUHIMIIA
MIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAINChH B OOIIYIO CUCTEMY MaTeMaTHUYECKUX MpeICTaBICHHMA
oOydJaronmxcs, pacuupsis U yriayosss e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBum ¢ ®I'OC OOO Maremaruka sBISETCS 00s3aTEIbHBIM YUCOHBIM MPEIMETOM Ha
YpPOBHE OCHOBHOTO 00mero obpa3oBanus. B 5-9 kjaccax maremarwika TPaJWIIMOHHO H3Yy4aeTcsl B
paMKax CJIeIyIomuX YYeOHBIX KypCOB: B 5-6 Kiaccax - Kypca «MartemaTuka», B 7-9 kiaccax - KypcoB
«Anrebpa» (BKIIOYAsi 3JIEMEHTHI CTAaTUCTHUKHA U TeOpHuH BeposTHocTel) u «I'eometpusi». [Iporpammoit
10 MaTeMaTUKe BBOJAUTCSI CAaMOCTOSTENIbHBIN yueOHbIN Kypc «BeposSTHOCTD U CTAaTHUCTUKAY.

OO6miee yuCiIO YacoB, PEKOMEHIIOBAHHBIX I M3YyYCeHHs MareMaThku (0a30BbI ypOBEHBH) Ha
YpOBHE OCHOBHOTO 0011er0 00pazoBanus, - 952 gaca: B 5 knacce - 170 gacoB (5 yacoB B Hefen0), B 6
knacce - 170 gacoB (5 wacoB B Hezento), B 7 kiacce - 204 gaca (6 yacoB B Heneno), B 8 kimacce - 204
yaca (6 yacoB B Hezielo), B 9 kiacce - 204 yaca (6 yacoB B HEZEIIO).

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBbI
1O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIETI'O OFPA3OBAHUS

W3yuenne MaTeMaTuKH HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS HANIPABJICHO HA JOCTIKEHHUE
00y4aroIMMUCS JTMYHOCTHBIX, METANpPEJAMETHBIX W TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB
OCBOCHHS y4eOHOTO TIPEeIMeETa.
JIMMHOCTHBIE PE3YJIbTATBI

JIN4YHOCTHBIE Pe3yabTAThl OCBOSHUS MPOTPAMMBI IO MATEMAaTUKE XapaKTePU3YIOTCSI:

1) marpuormueckoe BocnuTaHue:

IIPOSIBIEHUEM HHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKECHUSIM POCCUMCKMX MATEMaTUKOB U POCCUHUCKOM MaTeMaTU4YECKOW IIKOJIBI, K
UCIOJIb30BAHUIO ATUX JTOCTHXKEHUH B IPYTUX HayKax M MPUKIAIAHBIX cepax;

2) rpaxaaHckoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHCHUIO OOSI3aHHOCTEH TpaXKJaHMHA M peaju3allid ero Ipas,
NPE/ICTABICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (YHKIIMOHHPOBAHHS PAa3IUYHBIX CTPYKTYp, SIBICHHI,
Iporenyp TPaKIAaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXKIECHHUIO
ITUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKHM NPHUMEHEHUEM JIOCTIDKCHUH HAyKH, OCO3HaHHEM
BO)XHOCTH MOPAJIbHO-3THYECKHUX MTPUHIIUIIOB B ACATEILHOCTH YUEHOTO;

3) TpyaoBoe BocnHTAHME:
YCTAaHOBKOM HAa aKTUBHOE yYacTME B PELNICHHH MPAKTHMYECKUX 33Jad MAaTeMaTH4eCKOH
HAIPaBICHHOCTH, OCO3HAHUEM BaKHOCTU MATEMATHUECKOr0 00pa30BaHus HA IPOTSHKEHUH BCEH JKU3HH
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IUIsL yCHEIHOW Mpo¢eCCUOHATBHON AEATEIIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MTOCTPOCHHEM WHAMBHUIYATbHON TPAeKTOPHH 00pa30BaHUs U )KU3HEHHBIX TUIAHOB € yYETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) screrHyeckoe BOCHUTAHHE:
CHOCOGHOCTBIO K 5MOIIMOHAJIbBHOMY U 3CTCTHUYCCKOMY BOCIIPUATHUIO MATCMATHYCCKUX OGBGKTOB,
3a/1a4, PEIIEHUM, PaCCYKICHUMN, YMEHHIO BUAETh MATEMATHYECKHUE 3aKOHOMEPHOCTH B MCKYCCTBE;

5) uenHoCTH HAYYHOIO MO3HAHMS:

OpUEHTAlle B JEATENIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX IHpEICTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUs YEJIOBEKa, MPUPOILI UM  OOIIeCTBa, MOHHMMAHHEM
MaTeMaTHYeCKON HayKH Kak c(epbl UeIOBEYECKOM NeATeNbHOCTH, 3TAaloB €€ pa3BUTUS M 3HAUUMOCTH
JUISL Pa3BUTHS [MBUJIM3AIUH, OBJIAJCHUEM S3BIKOM MATEMAaTUKH M MATEMaTUYECKOW KyIbTypOH Kak
CpPEICTBOM  TIO3HaHHWS MHUpPA, OBJAJCHUEM MPOCTEUIIMMHU  HABbIKAMU  HCCJEI0BaTENIbCKON
NesITeNIbHOCTH;

6) dusuueckoe BocnMTanMe, (OPMHpPOBAHHME KYJbLTYPbI 310POBbS M 3MOIHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B HHTEpEcax CBOErO 370pPOBbs, BEACHMUS
3I0pOBOr0 00pa3za W3HHM (3I0pOBOE THTaHHE, COATAHCHUPOBAHHBIA PEKUM 3aHITHH W OTIbIXA,
perynspHasi pu3udeckasi akTUBHOCTE), COPMUPOBAHHOCTHIO HAaBBIKA pe(ICKCUU, TPU3HAHIEM CBOETO
IpaBa Ha OIKOKY U TaKOIo e MpaBa APYroro 4yeaoBeKa;

7) sKkosIorHYecKOe BOCIUTAHME:

OpUEHTalle Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHMW JUId pelleHds 3anad B oljactu
COXPAHHOCTH OKPYKAIOIIEH Cpelibl, INIAHUPOBAHUS MOCTYMKOB U OIEHKH UX BO3MOXKHBIX TOCIIEICTBUN
IUISL OKpYXKAloIe cpesbl, OCO3HAHHEM II00AIbHOTO XapakTepa IKOJIOTHMYECKUX MPpoOIeM U MyTel ux
penieHus;

8) ananraumsi kK U3IMEHAIOIUMCS YCIIOBHSIM CONMAILHOI 1 IPUPOTHOI CPebI:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHUSAX HEOIPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO ACATEIbHOCTh, B TOM YHCJIE YMEHUE YUYUTBHCSA Y APYTUX JIOACH,
puoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIH U3 OTbITA APYTHX;

HEOOXOAMMOCTBIO B (POPMHUPOBAHMHU HOBBIX 3HaHUI, B TOM 4Hcie (QOpPMYJIHUpOBaTh HJEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBICHHUSX, B TOM YHCIE pPaHEe HE H3BECTHBIX, OCO3HABATh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUSA, (OPMYIUPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynbrare 0cBO€HUS MPOrpaMMBbl IO MaTEMAaTUKE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMsI
y oOyuatonierocs OyayT chopMUpOBaHBl MeETalpPEeIMETHbIE pPE3YyIbTaThl, XapaKTEePHU3YIOLIHECs
OBJIAICHUEM YHUBEpCaIbHBIMHU II03HABATEIILHBIMU JEHUCTBUSAMY, YHUBEpCaIbHbIMHU
KOMMYHHMKATUBHBIMH JEHCTBUSMHU M YHUBEPCAJIbHBIMU PETYJIATUBHBIMU JCHCTBUSAMH.
ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIE NeHCTBHUS
ba3oBble JJornueckue aeiicTBHUA:

BBISIBJIATh U XapaKTE€PHU30BaTh CYLIECCTBEHHBbIE NMPU3HAKU MAaTEMATUYECKUX OOBEKTOB, MOHSITHH,
OTHOLICHUHA MEXIy TOHATHAMH, (HOpMyIHpOBaTh ONpEICNCHHs TOHSATHH, YCTaHABIUBATh
CYIIECTBEHHBI MpPHU3HAK KJIacCU(UKAIIMK, OCHOBAaHUS Uil OOOOLICHUS M CpPaBHEHHS, KPUTEPUU
IIPOBOAMMOTO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBATH U NpeoOpa3oBbIBaTh CYKICHHS: YTBEpAMTEIbHBIE H
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OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE,

BBIABIIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3AUMOCBA3U U ITPOTHBOPCUHS B (baKTaX, JaHHBIX,
HAOJMIOACHUSAX M YTBEPXKICHMSX, MpeajaraTb KpUTEpUU JJs BBIABICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JeNaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX U HWHIYKTHBHBIX
YMO3aKIIOYEHU N, YMO3AKITIOUCHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTelbCTBA MAaTeMAaTUYECKUX YTBEPXKICHUH (IpsiMble M OT MPOTHBHOIO),
MPOBOAUTH CAMOCTOATEIBLHO HECIOXKHBIE [T0KA3aTelbCTBA MaTeMaTH4YeCKUX (aKTOB, BBICTPAUBAThH
apryMeHTaluIo, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amadu (CpaBHUBATh HECKOJHKO BAapHAHTOB DEIICHMSI,
BBIOMpPATh HanboJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKue NeCTBUA:

WCIIOIh30BaTh BOMPOCH KaK HWCCIEAOBATEIbCKUH HHCTPYMEHT TO3HAHUA, (OPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIIHE TPOTUBOpPEYHE, MPOOIEMYy, CaMOCTOSTEIHHO YCTAaHABIWBATh HCKOMOE U
JTaHHOE, (OPMUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3UIINIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITETIHLHO COCTaBJIEHHOMY IUIaHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOE
HCCIIEIOBAHME 10 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bhEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy COOOH;

CaMOCTOSITENTLHO (OPMYITUPOBATh OOOOIIEHHWS ¥ BBIBOJBI IO pe3yidbTaTaM MPOBEAEHHOTO
HaG.HIO,Z[GHI/I}I, HCCICA0OBaHHUA, OLCHHBATH ,Z[OCTOBepHOCTI: HOJ'IyLIeHHI:IX pe3yanaTOB, BBIBOIOB H
0000IIIEeHMIT;

MIPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHUE IPOLIECCA, a TAKKE BBIABUTATh MPEANOJIOXKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Paborta ¢ undopmanmeii:

BBISIBIISAITh HEJOCTATOYHOCTh W HW30BITOYHOCTh HWH(OPMALIMHU, JAHHBIX, HEOOXOJUMBIX JUIS
peLIeHHs 3a/1a4H;

BbIOMPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH UHPOPMAIIUIO PA3THUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpAaTh (hopMy IpeaCcTaBICHHUS UH(OPMAIMH U WITIOCTPUPOBATH peIIaeMble 33/1a4l CXeMaMH,
JararpaMMaMu, HHOM rpadukoil 1 nX KOMOMHAIUSAMH;

OLIEHUBATh HAA&KHOCTh MHGOPMAIMM 10 KPUTEPHSIM, TMPEAJIOKECHHBIM YUYHUTEIEM WM
copMyIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:
BOCIIPUHUMATh U (POPMYJIMPOBATH CYKACHUS B COOTBETCTBUH C YCIOBUAMHU M IEJISIMU OOLICHUS,

SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHMCBMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUSI 110 X0y PELIeHUs 33a]]aui, KOMMEHTUPOBATh MOJyYE€HHBIN pe3ybTarT;

B XoJe OOCYXIEHHMs 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl, MpPOOIEMBI,
pemraeMoil 3a1aud, BBICKAa3bIBaTh WJEH, HAIEJICHHBIC Ha IIOMCK PELICHUS, COIMOCTAaBISTH CBOU
CYXKIEHHUS C CYXICHMSAMHU JPYI'MX YYaCTHMKOB Juaiora, OOHapyXWBaTh pa3iuyhe U CXOACTBO
MO3UINH, B KOPPEKTHOU opme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,;

NPEACTaBIATh PE3yIbTAaThl PEIICHHs 3a1add, OSKCICPUMEHTAa, WCCIEeIOBAHUS, IPOEKTa,
CaMOCTOSITENTbHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4ETOM 3a7ad Npe3eHTallud M OCOOCHHOCTEH
ayIUTOPHH;

MOHMMAaTh M HCHOJB30BATh MPEUMYIIECTBA KOMAHIHOW W HMHIMBUAYaIbHOW palbOTHI IpH
penIeHny yueOHBIX MaTeMaTHIeCKuX 3a71ad;

NPUHUMATD 1I€Jb COBMECTHOM NIEATENBbHOCTH, MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboTHl,
pacripenenatb BUIbI paboT, OroBapuBaThcs, OOCYKAATh MPOLECC M pPe3ylbTaT paboThl, 0000maTh
MHEHUST HECKOJIBKHX JIIO/ICH;
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Y4acTBOBATh B TPYIIIOBLIX (opMax paboThI (00CYyX)aeHHUsI, 0OMEH MHEHHUSIMHU, MO3TOBBIC IIITYPMBbI
U JPYyTUE), BHIMOIHATH CBOIO YacTh paOOThl M KOOPIMHHPOBATH CBOM JACUCTBHS C APYTUMH UICHAMHU
KOMaH/Ibl, OLICHUBATh KAue€CTBO CBOETO BKJIA/1a B OO MPOIYKT MO KPUTEPHUSAM, CHOPMYITNPOBAHHBIM
y4aCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIe JeiicTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO COCTAaBJISATh IUIaH, aJTOPUTM pelIeHUs 3aJayd (WM ero 4acTh), BBIOMpATh
Croco0 pereHus ¢ y4ETOM UMEIONTNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThI PEeIICHUN ¢ y4€TOM HOBOM MHGOpPMAIUH.

CaMOKOHTPOJIb:

BIIQJIETh CIOCO0aMU CaMOIMPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3yibTrara perieHHs
MaTeMaTHUEeCKOH 3a/1aun;

npeaABUACTL TPYAHOCTH, KOTOPBIC MOI'YT BO3HHUKHYTH IIpU PCUHICHHUU 3ada4yl, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa JAEATEIbHOCTH IIOCTABIEHHOW LI U YCIOBHUSM,
OOBSCHATh TPUYMHBI JOCTHKEHHUS WM HEIOCTHIKEHHs LEeIH, HaXOAWUTh OUIMOKY, /1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

IIpenMeTHBIE pPE3yNbTAaTBl OCBOCHMs IPOTPAMMBI II0 MAaTEMAaTHKE IPEIACTABICHBI 10 TOAAM
00y4eHHs B CIEIYIOUINX pa3JieNax MporpaMMbl B paMKax OTAEIbHBIX YU4eOHBIX KypcoOB: B 5-6 Kiaccax -
Kypca «Marematuka», B 7-9 Kkmaccax - KypcoB «Anrebpa», «l'eomerpus», «BeposTHOCTH U
CTaTUCTUKAY.

OEJEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

IHHOACHUTEJBHAA 3AIINCKA

[TpropuTETHBIMH LENIIMU O0YUYEHHUSI MaTeMaTHKE B 5-6 Ki1accax SBISIFOTCA:

NpojoIDKeHHEe (OPMHUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX TMOHATUH (YHCIO, BEJIMYMHA,
reomMeTpuueckas purypa), 00ecreunBaroIUX IPEeeMCTBEHHOCTh U NIEPCIEKTUBHOCTh MaTEMATHYECKOTO
o0pa3zoBaHMs 00yYaIOIINXCS;

pa3sBUTHE MHTEIICKTYaJIbHBIX U TBOPYECKMX CHOCOOHOCTEH OOywarommxcs, M03HaBaTEIbHON
aKTUBHOCTH, UCCIIEOBATEIBbCKUX YMEHUN, MHTEPECA K U3YUYEHUIO MAaTEMATHKHY;

MOJIBEICHNE OOYYaIOUIMXCA Ha JOCTYITHOM /Ui HHX YPOBHE K OCO3HAHHUIO B3aWMOCBS3H
MaTEMaTHKHU U OKPYKAIOIETO MUPA;

¢dopmupoBaHre (PYHKIMOHATIBHOH MAaTEeMAaTUYECKOH TIpPaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTeMaTH4eCKue OOBEKTHl B PEAbHBIX XKU3HEHHBIX CUTYAIUsX, IPUMEHSATh OCBOCHHbBIC YMEHUS IS
pElIeHNs MPAKTUKO-OPHEHTUPOBAHHBIX 3aJa4, WHTEPIPETHPOBATh IOIYYCHHBIE PpE3YyNbTAaThl H
OLICHUBATh UX HA COOTBETCTBUE MPAKTHUECKON CUTYyalUH.

OcHOBHBIE JIMHMHM COJEp)KaHUS Kypca MaTeMaThuKu B 5-6 kijaccax - apudMeThyeckas Hu
reoMeTpHUecKasi, KOTOpble pa3BUBAIOTCS NapajljIeNIbHO, KaXKAas B COOTBETCTBHMM C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT APYIOM, a B TECHOM KOHTAKT€ U B3auUMOJACHCTBUU. Takxke B
Kypce MaTeMaTHKH IIPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTaMH alnreOpbl M ONUCATENBHON CTaTUCTUKY.

N3yuenne apuMeTHUECKOro MaTepraia HAYMHACTCSI CO CUCTEMAaTH3allMKd M Pa3BUTHs 3HAHUH O
HATYpaJbHBIX 4YHCIAaX, MOJIYYEHHBIX Ha YpPOBHE HAYalbHOTO oOmero obOpaszoBanus. [Ipu sTOoM
COBEPLICHCTBOBAHUE BBIYMCIMTEIBHON TEXHUKH U (POPMHUPOBAHME HOBBIX TEOPETHUYECKHX 3HAHUHI
COYETaeTCsI C PAa3BUTHEM BBIYUCIUTEIBHONW KYJIbTYphl, B YaCTHOCTH C OOyYE€HHEM MPOCTEHIINM

6
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npuéMaM TMPUKUJIKK ¢ OLEHKU pe3yJbTaTOB BbIYMCIECHHH. V3ydeHne HaTypalibHBIX YHCEl
MpoJ0JKaeTcs B 6 Ki1acce 3HaKOMCTBOM C HaYaJIbHBIMH MOHSATUSMU TEOPUH JEITUMOCTH.

Hauano u3ydeHuss oOBIKHOBEHHBIX M JI€CATUYHBIX JpOoOel OTHECEHO K 5 Kiaccy. JTO HepBbIi
3Tam B OCBOCHHH JPOOEH, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HUCSIMH, TIOHATHUSMU TEMBI.
[Ipu sTOoM paccMoOTpeHHE OOBIKHOBEHHBIX IPOOEH B TOJHOM O0BEME MPEAIIECTBYET H3YYCHHIO
JECSITHYHBIX TPO0Ei, 4TO 1eeco00pa3HO C TOUKH 3PSHUS JIOTUKH H3JI0KCHHS YUCIOBON JTMHHUH, KOT/Ia
MpaBwiIa JACUCTBUNA C JECATUYHBIMHU JIPOOSMU MOXKHO OOOCHOBATH YyX€ HM3BECTHBIMU allFOPUTMAMHU
BBITIOJTHEHUSI JEUCTBUNA C OOBIKHOBEHHBIMU JApOOSAMU. 3HAKOMCTBO C JAECATUYHBIMU JPOOSIMU
pacIvpUT BO3MOKHOCTH JIJISi TIOHUMAHUS O0YYaIOIIMMUCS TMPUKIIATHOTO MPUMEHEHUSI HOBOW 3aIuCH
MIPU U3YYEHUHU JPYTrUX IPEeIMETOB U MPHU MPAKTUUYECKOM HCIOiIb30BaHuH. K 6 Ki1accy oTHECEH BTOpOii
3Talml B W3y4yeHUW JApoOed, TOe NPOUCXOAUT COBEPIICHCTBOBAHHE HABBHIKOB CpPAaBHEHHS W
npeoOpa3oBaHus ApoOel, OCBOGHHWE HOBBIX BBIYHUCIUTEIBHBIX aNTOPUTMOB, OTTAYMBAHUE TEXHUKH
BBIUMCJICHHUM, B TOM 4YHCJIE 3HAYEHUN BBIPAKEHHI, COJEpKallMX U OOBIKHOBEHHBIE, M JECSITUYHBIC
IpoOu, YCTaHOBJIGHUE CBSI3€H MEXIy HUMH, paCCMOTpEHHE NMPHEMOB pELIeHMs 3a1ad Ha apobu. B
Hayajie 6 Kjjacca MPOUCXOIUT 3HAKOMCTBO C MOHITHEM MPOLIEHTA.

OcoOeHHOCThIO HM3y4YeHUS! MOJIOKUTEIbHBIX M OTPHUIATEIbHBIX YHCET SBISETCS TO, YTO OHU
TaKkke€ MOTYT pacCMaTpuBaThCsi B HECKONBKO 3TamoB. B 6 kilacce B Hauajge HU3Y4EHHUS TEMBI
«[TonoxurenpHble U OTpULIATENIbHBIE YUCIIa» BhIAENseTcs noareMa «llenpie unciay, B paMKkax KOTOpOn
3HAKOMCTBO C OTPUIIATENIbHBIMU YHCIIAaMU W JCUCTBUSIMU C TOJOKUTEIBHBIMU M OTPUILIATEIIbHBIMU
YKCJIAaMHU [TPOUCXOJUT Ha OCHOBE COJEP)KATEIBHOIO MOJAX0AA. DTO MO3BOJISIET HA TOCTYIIHOM YPOBHE
MO3HAKOMUTH O0yYarOMINXCs MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSTHUSMHU TEMBI, B TOM YHCIIE U C
MpaBWJIAMU 3HAKOB TPU BBHITIOJHEHUH apudMeTndecKkux aercTBuil. M3ydeHne parroHaabHBIX YUCeT Ha
ATOM HE 3aKOHYHUTCS, a OyeT MPOJOIIKEHO B Kypce anreOpsl 7 Kiiacca.

[Ipn oOy4yeHMHM pEIICHHUIO TEKCTOBBIX 3aJad B 5-6 Kilaccax HUCIONB3YIOTCA apu(METHUESCKUE
npuémbl pemieHus. [Ipu oTpabOTKe BHIUMCIMTENBHBIX HABBIKOB B 5-6 Kilaccax paccMaTpUBAIOTCS
TEKCTOBbIE 3a/1ayMl CIEAYIOIIMX BUIOB: 3a/ladyll Ha JBUKEHHE, Ha YacTH, Ha MOKYIKH, Ha paboTy H
MPOU3BOJIUTEILHOCTh, HAa MPOLIEHTHI, HA OTHOIICHHUS U mpornopuud. OOydarommecs 3HAKOMSTCS C
npuéMamMH perieHus: 3agad nepedbopoM BO3MOMKHBIX BapHaHTOB, ydaTcs paboTarth ¢ MH(OpMAaIei,
MIPEACTABICHHOM B (popMe TAOJIHI] HIIA JTUATPAMM.

B  mporpamme  yuebHOro kypca «MaremMaTuka» — TIPEeayCMOTPEHO  (hOpMHpOBaHHE
MPOMEJCBTUYECKUX alreOpandeckux TpeAcTaBlieHnid. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B
3aBHCHUMOCTH OT MaT€MaTH4E€CKOr0 KOHTEKCTa BBOAMUTCS MOCTENEHHO. byKkBeHHass CUMBOJIMKA IIHPOKO
MCIOJIb3YETCS TPEXkKAE BCETO IS 3aMHCH OOIIUX YTBEPKICHUHN U TIPEIIOKEHHH, POpPMYII, B 4aCTHOCTH
JUTS. BBIYMCIICHUS] TEOMETPUYECKUX BETMYMH, B KAYECTBE «3aMECTUTEIISD) Ynca.

B mporpamme yueGHoro kypca «MaTemaTuka» IpeAcTaBieHa HarJsiHasg T[eoOMEeTpHs,
HampaBlieHHasT Ha  pa3BUTHE OOPa3HOrO  MBIIUICHHS, MPOCTPAHCTBEHHOTO  BOOOpaKCHUS,
M300pa3UTENbHBIX YMEHUU. DTO BaKHBIA ATall B M3YYCHUH T'€OMETPHUH, KOTOPBIM OCYIICCTBIISETCS Ha
HATJISITHO-TIPAKTUYECKOM ypPOBHE, OMHPAETCS Ha HAMNISIHO-OOpa3HOE MBIIUICHHE OO0yJYaroIUXCs.
Bonpmias ponb OTBOAMTCS MPAKTUYECKON ACSATENBHOCTH, OMBITY, HKCIIEPUMEHTY, MOJIEITUPOBAHUIO.
OOyuaromuecs 3HaAKOMSTCS ¢ T€OMETPUUECKUMHU (pUurypamMu Ha IUIOCKOCTH U B MPOCTPAHCTBE, C HX
MPOCTEHIIMMH KOHPUTYpALMSIMH, y4daTcs W300pakaTh WX Ha HEIMHOBAHHOW WM KIIETYATOW Oymare,
paccMaTpUBaIOT UX MPOCTEHIIME CBOMCTBA. B mpouecce W3ydeHUs HArasiiHOW T€OMETPUU 3HAHUA,
MOJTyYeHHBIE OOYYaIOIIMMUCS Ha YPOBHE HAYaJbHOTO OOIIEro oOpa3oBaHUs, CHCTEMATH3UPYIOTCS U
PaCIIUPSIFOTCSL.

CormacHo yueOHOMY TIaHy B 5-6 Kiaccax M3y4aeTcsl WHTETPUPOBAHHBIA —TMPEAMET
«MatemMaTHKa», KOTOPbI BKIIOYAET apuPMETHUYCCKHI MaTepual ¥ HATJSAHYI0 TeOMETPHUIO, a TaKkKe
MIPOIEICBTUYECKHIE CBEICHUS U3 AJIreOpBI, DIIEMEHTHI IOTUKU U Hadajaa OMUCATeNbHON CTaTUCTHKHY.

OO6miee yuciIo 4YacoB, PEKOMEH/IOBAHHBIX JIJISI M3YYCHHUS] MaTeMaTukH, - 340 JacoB: B 5 kjacce -
170 gacoB (5 yacoB B Heneno), B 6 kinacce - 170 yacoB (5 4acoB B HEZETIO).
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COJAEPKAHUE OBYYEHUSA

5 KJIACC

HarypajibHble 4nc/ia 4 HyJb

HarypansHoe uncino. Psag Harypanenbeix umcen. Yucno 0. M300pakeHue HaTypalbHBIX YHCENT
TOYKaMU Ha KOOPJAMHATHOU (YMCIIOBOM ) TIPSIMOA.

[To3unmoHHas cucrema cuucienus. Pumckas Hymepanus Kak NpuMep HEMO3UIUOHHOW CUCTEMBI
cuucliieHus. JlecaTuuHas cucreMa CUUuCICHUSI.

CpaBHeHHUE HATYpaTbHBIX YHCET, CPABHEHUE HATYPAIbHBIX YKcel ¢ HylIéM. CriocoObl CpaBHEHUSI.
OxpyrieHne HaTypallbHbBIX YHCEI.

CroxeHne HaTypaJIbHBIX YHCEJ, CBOMCTBO HYJIS NPHU CIOKEHUU. BbluMTaHWE Kak JEHCTBUE,
o0paTHOE CIOKEHUI0. YMHOKEHHE HATYPAITbHBIX YHCEN, CBOWCTBA HYJS U CIUHHUIIBI IPH YMHOXKCHHH.
Jlenenne Kak JeWcTBHE, OOpaTHOE YMHOXXEHWUIO. KOMIOHEHTBI JEHCTBUMN, CBS3b MEXAY HHUMH.
[TpoBepka pesynbpTaTa apudMeTHUECKOro AEUCTBHUsA. [lepemMecTUTeIbHOE M COUeTaTeIhbHOE CBOMCTBA
(3aKOHBI) CII0)KEHUS U YMHOXKEHMSI, pacpeeINTENbHOE CBOMCTBO (3aKOH) YMHOXEHHUS.

Hcnonb3oBanue OykB s 00O3HAYEHUS HEW3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOWCTB
apru(METUYECKUX JEeHCTBUM.

Jlenutenn W KpaTHBIE YHCIIA, PA3JIOKEHHWE HAa MHOXUTENH. [IpocTele M cOCTaBHBIE YHCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue c ocratkom.

Crenenb ¢ HaTypaJIbHBIM MOKa3aTeNeM. 3alKCh YUCa B BUAE CYMMbI Pa3psiIHbIX CIaraeMbiX.

UucnoBoe BbIpakeHHE. BpluncieHne 3HaAY€HHWM YHCIOBBIX BBIPAXKEHUH, MOPSAIOK BBITOJIHEHUS
nercTBuid. Mcnonp30BaHWE IMPU  BBIYMCIEHUSX IEPEMECTUTEINBHOIO U COYETATENBHOIO CBOWCTB
(3aKOHOB) CJIOKEHHUS U YMHOXKEHHUS, pACIIPEIACIUTEILHOTO CBOMCTBA YMHOKEHUSI.

Apoodu
[IpeacraBnenne o apoOu Kak crocoOe 3amucu 4YacTh BeauduHbL. OOBIKHOBEHHBIC IpOOH.

[TpaBwiibHBIE U HENpaBUIbHBIC Apodu. CMeranHas ApoOb, IPEICTABICHUE CMEIIAHHOW JpoOH B BUC
HEMpPaBWJILHON NIpoOM ¥ BBIJCIICHUE IIEJION YacTW 4YHcla W3 HempaBUibHOW Jpodu. M3o00paxeHue
npobelt ToykamMu Ha 4YHCIOBOM mpsmoi. OCHOBHOE CBOMCTBO ApoOu. CokpaimieHue apoOeid.
[IpuBenenue npodu kK HOBOMY 3HaMeHarteno. CpaBHEHUE APOOEH.

CrnoxeHue M BBIYUTAHHE OpoOei. YMHOXKEHHE U JeTeHUe IpoOel, B3auMHOOOpaTHBIC IPOOH.
HaxoxaeHnue 4yacTu 1enoro u 1eJIoro 1Mo ero 4acTu.

Hecsatuuynas 3anmuchk apoOeit. [lpencraBneHue AecATUYHOM IpoOM B BHUAEC OOBIKHOBEHHOM.
N300pakeHne necaTHYHbIX ApoOeil ToukaMu Ha YMCI0BOM npsiMoii. CpaBHEHHE AECATUYHBIX APOOCH.

Apudmerndeckue IeHCTBUS C NECATUIHBIMU Ipo0siMu. OKpyTIIeHHE AeCATUYHBIX IPOOeii.

Pelenue TekcTOBLIX 33124

Pemienue TeKCTOBBIX 3a1au apuMeTHdeckuM criocodbom. Pemenue nmoruueckux 3amay. Pemenue
3aJa4d 1epebopoM BCeX BO3ZMOXKHBIX BapUaHTOB. Vcronp30BaHKe U PELICHNH 3a/1a4 TaOJIUI] U CXEM.

Pemenne 3anma4, coxepiKalux 3aBUCHUMOCTH, CBS3BIBAIOLIME BEIUYHMHBI. CKOpPOCTb, BpEM,
paccTosiHue, 11eHa, KOJMYECTBO, CTOMMOCTb. EJMHUIBI n3MepeHus: Macchl, 00bEMa, 1IeHbI, PACCTOSIHUA,
BPEMEHHU, CKOPOCTU. CBA3b MEKIY EAMHUIIAMH U3MEPEHUS KaXKI0! BEIIUYNHBI.

Pemienne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBneHne JaHHBIX B BUJE TaOJIUI], CTOIOYATHIX AUATPAMM.

Haruasanast reomerpust
Harnsnueie npencraBienuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JydY, Yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTou. [IpsiMoii, OCTpbIi, TYyNION U pa3BEPHYTHINA YIJIbI.
JlniHa OoTpe3Kka, METPUYECKUE €AVHULbI JUIMHBL. JUIMHA JIOMAaHOM, IIEpUMETP MHOIOYIOJIbHUKA.
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M3mepenne u moCTpOeHHE YIIIOB € ITOMOIIBIO TPAHCIOPTHUPA.

Harnsnoaele npexacraBieHus o (Urypax Ha IUIOCKOCTH: MHOTOYTOJNBHHUK, IMPSIMOYTOJbHHK,
KBaJpaT, TPEYTOJIbHUK, O PABEHCTBE (pUryp.

N300paxxenne ¢uryp, B TOM 4yHcie Ha kietdatod Oymare. IlocTtpoeHue kKoHUrypanuii us
JacTell MpSMOM, OKPY)KHOCTH Ha HEJIMHOBAaHHOM M Kierdarod Oymare. lcmosb3oBaHue CBOWCTB
CTOPOH U YTJIOB NMPSIMOYTOJIbHUKA, KBaIpara.

[Tnomanm IPSIMOYTOJIbHHUKA U MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX
U3 TPSIMOYTOJBHHKOB, B TOM ducle (uryp, n300paxEHHBIX Ha KierdaTodl Oymare. EnuHuIBI
M3MEPEHHUS TUTOIAH.

Harnsinaeie mpeacTaBiaeHusi O MPOCTPAHCTBEHHBIX (DUTypax: MpsSMOYTOJIbHBINA Mapasuiesenune],
KyO, MHOrOorpaHHUKH. V300pakeHHEe TPOCTEHIIMX MHOTOTPaHHUKOB. Pa3BépTkum Kkyda U
napayutenenunena. Co3ganue Mopeneld MHOTOTPaHHUKOB (M3 Oymaru, TMpOBOJIOKH, IUIACTHIMHA M
JIPYTUX MaTepUaJIoB).

OOBEM MPsIMOYTOIBHOTO Mapaienenunesa, kyoa. Enuauib: namMepenus oobEéma.

6 KJIIACC

HarypajbHble ynciia

Apudmernueckue JIEHCTBUS € MHOTO3HAYHBIMU HATypaJbHBIMH  4MciaamMHu. YucioBble
BBIpQKEHUS, MOPSAIOK JCMCTBH, HCIONb30BaHHE CKOOOK. Mcronb3oBaHWe MpU  BBIYUCICHUSIX
NIEPEMECTUTENBHOIO M COYETATEIBbHOIO CBOMCTB CIIOXKEHUS W YMHOMKEHHUS, PaCHpeeIUTEIbHOIO
cBolicTBa yMHOXeHUs. OKpyTiIeHUE HATypalbHbIX YUCEN.

Jlenutenu U KpaTHbIE 4Kclia, HAMOONBIIUI OOIIMK JEeNuTeNb U HauMEHbIIee 00Iee KpaTHOE.
JlenuMocTh CyMMBI M TPOU3BeACHUA. [[eeHne ¢ 0OCTaTKOM.
JApoon

OObIKHOBEHHAsT JpoOb, OCHOBHOE CBOMCTBO JIpoOM, coKpaiieHue japobei. CpaBHEHHE H
yrnopsiiouuBanue apodeii. Pemenne 3amad Ha HAXOXKAGHUE YAaCTH OT LIEJOT0 M LEJOr0 MO €ro YacTH.
JlpobHOe umcno Kak pel3ynbrar nenenus. [IpeacraBneHue ASCITUYHOW IpOOU B BHJIE OOBIKHOBEHHOM
IpoOH U BO3MOXHOCTh MIPEICTABICHUS OOBIKHOBEHHOM IpOOU B BUJE NeCATUYHOU. JlecaTuuHbIe qpoou
U METpUYECKasi cucTemMa Mep. ApudMeTndecKue NelCTBUS U YHCIOBBIC BEIPAKECHHS C OOBIKHOBEHHBIMH
U AECATUYHBIMU JPOOSIMH.

Otnomrenue. /lenenue B qaHHOM OTHOIIEHUH. Macmitad, mpornopuus. [IpuMeHeHre mpomopimii
IIPY PELICHNUH 3a4au.

[lonsTne mnponeHTa. BpluncineHne mnporeHTa OT BEJIWYMHBI M BEIMYMHBI [0 €€ MPOLIEHTY.
BoipakeHue mNpoleHTOB JAecATUYHBIMU ApoOsmu. Pernenuwe 3amay Ha NpoOUEHTHL. BelpaxkeHnue
OTHOILLIEHUS BEJIMYUH B MIPOLICHTAX.

IToJsi0KUTEeIbHBIE U OTPHIIATEIbHBIE YHCIA

[TonoxxutenbHble U OoTpuULaTenbHble yMcna. Llenble yncna. Moayne yucna, reoMerpuyeckas
WHTEpIpeTauss MOIayas 4ucia. M3o0pakeHne dYucen Ha KOOPAWHATHOW mpsMoi. YwucioBbie
npoMexyTku. CpaBHeHue yncen. ApudMeTndeckue AeUCTBUS C MOJI0KUTEIbHBIMU U OTPUIIATEbHBIMU
YHCIIaMHU.

[IpssmoyronbHasi cucTeMa KOOpAWMHAT Ha IUIockocTd. KoopAauHAaThl TOYKM Ha MJIOCKOCTH,
abcuucca u opaunara. [loctpoeHue Touek u Gpuryp Ha KOOPAUHATHOU MIOCKOCTH.

BykBeHHbIE BbIpa:KeHM I

[Ipumenenne OYKB nJisi 3alMCH MaTEMaTHUYECKUX BBIPAKECHHH W mpenioxkeHuit. CBOMCTBa
apuMeTHYECKUX JCHCTBUUA. DByKBEHHBIC BBIpRXCHHS W YHCIOBBIC IIOJCTAHOBKH. bByKBEHHBIE
paBEHCTBAa, HAXOXJCHHE HEM3BECTHOro KoMioHeHTa. dopmyinbl, Gopmysbl mepuMerpa U IUIOMAAH
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NpsIMOYTOJIbHUKA, KBaJjpaTa, 00bEMa apasiesenunena 1 Kyoa.

Pemenune TekcTOBLIX 32124

Pemenne TexcToBBIX 3a/ma4 apudMeTHUECKUM criocoboM. Pemenne nornyeckux 3amad. Permenue
3a/1a4 nepebopoM BCeX BO3MOMKHBIX BAPUAHTOB.

Pemenne 3anmay, conmepikallMxX 3aBHCUMOCTH, CBS3BIBAIOIIUX BEIUYHHBI: CKOpPOCTb, BpeMs,
paccrosinue, 1eHa, KOJIMYeCTBO, CTOUMOCTb, MPOU3BOAUTEILHOCT, BpeMs, 00bE€M paboThl. EnnHuIbI
WU3MEpEHUsl: MacChl, CTOMMOCTH, pPACCTOSIHUS, BPEMEHHU, CKOpOCTH. CBS3b MEXIy €IUHHUIIAMH
WU3MEPEHUS KaXKJ0M BEJIMUUHBI.

Pemrenue 3amau, CBS3aHHBIX C OTHOLIEHUEM, MPOMOPIMOHAIBHOCTHIO BEJIIMYMH, MPOLIEHTAMU;
pelIeHrne OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTEHI.

OneHka W TpPUKHIKA, OKpyrieHue pesynbrara. CocTaBieHHe OYKBEHHBIX BBIPDOKEHUN TIO
YCJIOBHIO 3a/1a4H.

[IpencraBieHre JaHHBIX C MOMOIIBIO TaOiuIl u quarpamm. CTonO4YaTeie TUarpaMMbl: YTCHHE U
nocTpoeHue. YreHne KpyroBbixX AUArpaMMm.

Haruasanast reomerpust

Harnsoaeie npencraBienuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JydY, Yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3auMmHoe pacnonokeHue JABYX HOpSAMBIX Ha  IUIOCKOCTH, MapajulelibHble  MpsIMBIE,
MePIEeHIUKYIApHbIE TpsiMble. MI3MepeHne pacCcTOsIHUM: MeXAy IBYMs TOYKaMH, OT TOYKHU JI0 MPSMOI,
JUTMHA MapIIpyTa Ha KBaJAPaTHOU CETKe.

W3mepenue u MOCTpOEHUE YIJIOB C TOMOUIbIO TpaHCIOpTHpa. Buabl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIOYT'OJIbHBIN, paBHOOEIPEHHBIH, PaBHOCTOPOHHHU.
YeTbIpEXyrodbHUK, TPUMEPHI YETHIPEXYTONBHUKOB. [IpsIMOyTroNnbHUK, KBaApaT: HUCHOJIb30BaHUE
CBOWCTB CTOPOH, YTJIOB, TuaroHaiei. Mizoopaxenue
reOMEeTpUUYECKUX (PUTYp HA HEJTMHOBAHHON OyMare ¢ MCIOJIb30BaHUEM LIUPKYIIS, TUHEHKHU, YTObHUKA,
Tpancnoptupa. [loctpoenus Ha kieryaToit Oymare.

[lepumerp MHOTOyronmpHuKa. [loHsATHE TUIOMANU (QUTYpHI, €IUHUIBI MU3MEPEHHs IUIOIIA]IH.
[TpubmmwkénHoe u3MepeHue mionmaan Guryp, B TOM 4ucie Ha KBajapaTHOW cerke. [IpubmmkéHHOe
M3MEPEHUE IJIMHBI OKPYKHOCTH, IUTIOIIA/IA KPyTa.

CumMMeTpus: LIeHTpaJIbHasA, OCeBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHre CHUMMETPUYHBIX QUTYD.

Harnsimaeie mpeacTraBieHUss O MPOCTPAHCTBEHHBIX (UTYpax: Mapalielenumnes, Ky0, mpusma,
nupamMua, KOHYC, HWJIMHIp, map u cdepa. M3o0pakenne mpocTpaHCTBEHHBIX (uryp. IIpumepst
pa3BEPTOK MHOTOTPAHHUKOB, MIIMHApPA U KoHyca. Co3/1aHue MOJIeNel MPOCTPAHCTBEHHBIX (uryp (U3
OyMaru, TpOBOJIOKH, TUTACTHJIMHA U JPYTHX MAaTEPUAJIOB).

[Tonatue o0bEMa, eaMHULBI U3MepeHUst 00bEMa. OOBEM MPSIMOYTOJIBHOTO MapasuieNenunesna,
KyOa.

INPEIMETHBIE PE3YJIbTATbBI
[IpenMeTHBIE pe3ybTaThl OCBOECHHUS MTPOrpaMMbl Y4eOHOTO Kypca K KOHIly 00y4eHUs B 5 Kjacce:

Yuciia v BHIYMCTEHUS

[lonumars W mNpaBUIBHO YNOTPEOISATh TEPMHUHBI, CBS3aHHBIE C HATYpPaJIbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh ¥ YIOPSJAOYMBATH HATypaJbHBIE YHUCIA, CPAaBHUBATh B TMPOCTEHUINUX CIydasx
OOBIKHOBEHHBIC IPOOH, IECITHIHBIC APOOH.

CoOTHOCHUTH TOYKY HAa KOOPAMHATHOW (YHUCIIOBOI) MPSMOM C COOTBETCTBYIOLIUM €M YHUCIIOM U
n300pakaTh HATYpaIbHBIC YMCIIAa TOYKAMH Ha KOOPAMHATHOU (YMCIIOBOM ) TIPSIMO.
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BoeimonasaTe  apudmMernueckue JACHCTBUS C HATYpPaIbHBIMH YHCIAMH, C OOBIKHOBEHHBIMH
JIpOOSIMH B POCTEUIITNX CITyJasiX.

BBINONMHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYACICHUN.

OKpyTJIATh HaTYpaJIbHBIC YUCIIA.
Pemenune TekcTOBLIX 32124

Pemarp TekcTOBBIE 3amauu apUPMETHUYECKMM CIOCOOOM M C TIOMONIbIO OPraHU30BAHHOTO
KOHEUYHOTO Tiepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copepikamue 3aBUCHMOCTH, CBS3BIBAIONINE BEJIWYUHBI: CKOPOCTh, BpEMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3aluCcH, CXEMBbI, TaOIUIbI, 0003HAYCHHS TIPHU PEIICHUH 3a]1a4.

HOHBSOB&TBC}I OCHOBHBIMU CIUHUIIaMU I/IBMGPGHHHI OCHBI, MAcCCHI, paCCTOHHI/ISI, BpeMeHI/I,
CKOPOCTH, BBIpa)XaTh OJTHU €IUHUIILI BEJIMUYUHBI Yepe3 JIpyTHe.

W3BnekaTh, aHAIM3UPOBATh, OLEHHBATh HWH(POPMALMIO, MPEACTABICHHYI0 B Taliuue, Ha
CTOJIOYATON JuarpaMMe, WHTEPIPETUPOBATH TMPEJCTABICHHBIC NaHHBIE, MCIOJb30BaTh JaHHBIC MPH
pelIeHun 3a1ay.

Harasanasi reomerpust

[Tonp30BaTbcs TEOMETPUYECKUMH TOHATHSAMM: TOYKa, NpsAMas, OTPE30K, Jyd, yrod,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpUMEpPbl OOBEKTOB OKPYKAIOLIETO MHpPA, HMEONMX (HOpMy H3YUYEHHBIX
reoMeTpHUYecKuX Huryp.

Mcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpIIMHA CTOPOHA, C MHOTOYTOJIbHUKAMM:
yroJl, BepIINHA, CTOPOHA, TMarOHallb, C OKPY>KHOCTBIO: PAIHYC, THAMETD, LICHTP.

N300paxkaTh M3y4eHHBIC TeOMEeTpHUYecKre (UTyphl HAa HEIMHOBAHHOW M KieT4aToil Oymare c
MOMOIIBIO IUPKYJIS U JINHEHKH.

Haxoaute AMMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C MOMOIIBIO JIMHEHKH, CTPOHUTH
OTPE3KH 33JaHHOH JUTMHBI; CTPOUTH OKPY)KHOCTh 3aJaHHOTO Paanyca.

Hcmonp30BaTh CBOWCTBA CTOPOH M YIJIOB HPSMOYTOJbHHKA, KBajapara M MX MOCTPOCHHUS,
BBIYHCIICHUS IJIOIAAN U IEPUMETPA.

Berumcnste mepuMerp W IUIOIAAb KBaJpaTa, HPSIMOYTOJbHHKA, (UrYp, COCTaBICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4YHclie PUTyp, n300pakEHHBIX Ha KJIeTyaToil Oymare.

[Tonp30BaThcss OCHOBHBIMU METPUYECKMMHU €IUHULIAMHU U3MEPEHUS JUTMHBI, TUIOIIAH; BBIPaXKaTh
OJTHH €TMHULIBI BEJTMYUHBI Uepe3 JpyTue.

Pacnio3naBatpe mapasuienenumnen, KyoO, MCIOJIB30BaTh TEPMHUHOJIOTHMIO: BEpIUIMHA, peOpo TI'paHb,
M3MEpEHUs, HaXOAUTh U3MEPEHHs Mapajuieenunena, Kyoa.

Bbruucnare 00béM  Ky0a, mMmapajuienenurena Mo 3aJaHHBIM H3MEPEHUSM, I10JIb30BaThCS
eIMHULIAMH U3MEPEHHS 00BbEMA.

Pemate HecioXHBIE 3aJaudl HAa HW3MEPEHHE TEOMETPHUYECKMX BEIMYMH B IPAKTHYECKHX
CHUTYaIHSIX.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMbl YUeOHOTO Kypca K KOHITy oOy4ueHHs B 6 KJiacce:

Yuciia v BBIYMCITEHUS

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BUAAMH YUCEN U CIIOCO0AMU UX 3aIUCH,
MePEXOIUTh (€CIIH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aMMCH YKCTIa K JIPYTOM.

CpaBHUBATH U YIOPSAIOUYMBATH IIEIIbIC YKCIa, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, CPAaBHUBATH
9HCIia OJJHOTO U Pa3HBIX 3HAKOB.

BbimonusATe, coueTas yYCTHbIE M NHCbMEHHbIE NPHUEMBI, apuMeTHdYecKue MACUCTBUS C
HATypaJIbHBIMU U LEIBIMU YHCIIaMU, OOBIKHOBEHHBIMU U JECATUUYHBIMHU APOOSIMHU, MOJOKUTEIbHBIMU U

11



®enepanpHas padbouast mporpamma | Maremaruka. 5-9 kiaccel (0a30BbIi ypOBEHbB)

OTpHULATENIbHBIMU YUCIIAMHU.
BbruncnsaTe 3HaU€HUS YHCIOBBIX BBIPAKEHUH, BBIMIOJNHATH MPUKHUIKY M OICHKY pe3yjbTaTa
BBIYMCIICHHUH, BBITIONHATh NPeoOpa3OBaHUs  YHCIOBBIX  BBIDAKEHHM HAa OCHOBE CBOWCTB
apu(pMETHYECKUX ACUCTBHI.
COOTHOCHTH TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YHCIIOM M M300pakaTh
YHUCJIa TOYKaMU Ha KOOPAMHATHOW MPSMOM, HAXOJUTh MOIYJb YKCTIA.
CoOTHOCUTH TOUKH B MPSMOYTOJIBHOW CUCTEME KOOPAMHAT C KOOPANHATAMH 3TON TOUKH.
OKpyIJISTh LIeJIble YhCia U IECATUYHbIE IPO0HU, HAXOAUTh IPUOIMKEHUS YHCe.

YncsioBble 1 OYKBEHHbIE BHIPAKEHUS

[TornMarte u ynorpedasiTh TEPMUHBI, CBSI3aHHBIC C 3aMMKUCHIO CTETICHU YHCIA, HAXOAUTh KBaApaT U
KyO 4HcClia, BEIYUCIIATH 3HAYCHUS YHCIIOBBIX BBIPAXKEHUHN, COIEPIKAIINX CTEICHHU.

[Tonp30BaTbCcsi TpU3HAKaMHM JACIMMOCTH, PAacKJIaIbIBaTh HATypaJbHbIE YHCJIA Ha MPOCTHIC
MHOKHUTEITH.

[Tonb30BaThbcst MacIITA0OM, COCTABIISATH MIPOMIOPIIUU U OTHOIIICHUSI.

Hcnons3oBarh OyKBBI 111 00O3HAYECHHS YHCENI TMPU 3alUCH MaTEMaTHUYECKHX BBIPAKCHUH,
COCTaBJISITh OYKBEHHBIC BBIpRXKEHUS W (OPMYJbI, HAXOIUTh 3HAYCHUS OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISI HEOOXOJUMBIE TIOJICTAHOBKH U TpeoOpa3oBaHUsI.

Haxonute HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenune TeKcTOBLIX 32124

Pemarb MHOrOIIaroBeie TEKCTOBBIE 33/1a4l apU(PMETHUECKUM CITIOCOOOM.

Pemarp 3amauu, CBS3aHHBIE C OTHOIIEHUEM, MPOMOPIHOHATHHOCTHIO BEIUYHH, MPOIEHTAMH,
peliaTh TpU OCHOBHEIE 33/1a4M HAa IPOOU U MPOLICHTHI.

Pemarp 3amaum, cojepikaliue 3aBUCHUMOCTH, CBSI3BIBAIOIIUE BEJIMYUHBL: CKOPOCTh, BpeMs,
paccrosinue, 1ieHa, KOJIMYeCTBO, CTOMMOCTh, TPOU3BOIUTEIBHOCTD, BpeMsl, 00bEMa pabOThI, HCTIONb3YS
apudmernueckue  ACUCTBHS, OIEHKY, TNPUKHUIKY, TOJIb30BAaThCS  CAMHHWIIAMH  HM3MEpPEHUs
COOTBETCTBYIOIIUX BEIIMYUH.

CocraBnatb OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHIO 3aa4U.

N3Bnekarp uHpOpMaNMio, NPEICTABICHHYIO B TaOmuIlaX, Ha JWHEWHOW, CTOJIOYATOW WIIH
KpYroBOi JAMarpaMMax, WHTEpIpPETHPOBaTh IMpeICTaBICHHbIE NaHHBIC, HCIIONb30BaTh JAHHBIC MPU
pelIeHnH 3a1au.

[IpencraBiasTh HHPOPMAIUIO C TTOMOIIBIO TAOJIHII, IMHEHHOW U CTOIOYATON TUarpamm.

Harasanasi reomerpust

[IpuBomuTe mHpHUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHUpa, HUMEHMX (QopMy H3YYEHHBIX
TreOMETPUUYECKUX TIOCKUX U MPOCTPAHCTBEHHBIX (QUTYD, TPUMEPHI PAaBHBIX U CUMMETPUYHBIX (PUTYP.

N3o0paxkaTh ¢ MOMOIIBIO ITUPKYJISA, JIMHEHKH, TPAHCIOPTHPA HA HEJTMHOBAHHOW W KJIETUATOM
OyMare u3y4eHHBIC TUNIOCKHE TeOMeTprUecKre GUTYpPhl U KOHPUTYpaAITUU, CHMMETPUIHBIC (PUTYPHI.

[Tonb30BaThCcsl TEOMETPUUYCCKUMHU TOHSATHSIMH: PAaBEHCTBO (DUTYp, CHMMETpHSI, HCIIOIH30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPHH.

Haxoauth BeNMWYUHBI YIIOB U3MEPEHUEM C MOMOLIBIO TPAHCHOPTUPA, CTPOUTH YTIJIbl 3aJJaHHOMN
BEJIMYUHBI, TI0JIb30BATHCS MPU PELICHUU 3a7ad rpajyCHON Mepoil yrioB, paclio3HaBaTh Ha YEPTEKAX
OCTPBIH, IPSAMOU, Pa3BEPHYTBIA U TYIIOU YIJIBL.

BoruucnsaTe 1uHy JIOMaHOMU, IEPUMETP MHOTOYTOJIbHUKA, MTOJIb30BAThCS €AMHUIIAMU U3MEPEHUS
JUTMHBI, BBIPAXKATh OJHU €AMHUIBI U3MEPEHUS JJIMHBI Yepe3 IpyTHUe.

Haxoautb, ucnomnb3yst 4epTEXKHbIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKY IByMsI TOUKaMH, OT TOUYKH
J10 NIPSAMOU, JUIMHY IIyTH HAa KBAaJpPaTHOU CETKeE.

Beraucnsate miomanb GUryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, UCTIOIh30BaTh pa30NeHNE HA
MPSIMOYTOJIbHUKY, Ha paBHbIE (DUTYPHI, JOCTPaUBaHHUE 0 MPSIMOYTOJIbHUKA, MOJIb30BaTHCS OCHOBHBIMU
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€IMHHULIAMU U3MEPEHUS IUIOMAAH, BEIPAYKATh OJHU €IUHULBI N3MEPEHUS TUIOIAAU YePE3 APYTHE.

Pacnio3HaBaTh Ha MoOJENAX M H300paKEHUSIX NHpPaMHIy, KOHYC, LWIMHIp, HCIIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, IPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToil OyMare npsMOYTOJIbHbIHN Mapasuienenune.

Bbruucnarte 00bEM  NIPSMOYTOJIBHOTO Mapajuiesienunena, Kyba, MOJIb30BaTbCs OCHOBHBIMH
eIMHUIIAMU U3MEPEHHS 00bEMa;

Pemate HecimokHbIE 3a7a4d HAa HAXOXKICHUE TIE€OMETPUYECKMX BEIMYUMH B IPAKTUYECKUX
CUTyaLUsX.
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5 KJIACC
HaumenoBamue paszena (Temsl) | Konnuectso OCHOBHBIE BU/IbI JESATEIBHOCTH 00YYaIOIIUXCS
OcHoOBHOE cofiepKkaHue
Kypca 4acoB
HarypanbHble yncna. 43

JlelicTBUA ¢ HATypaJbHBIMU
quciiaMu

JecsatuaHas cucrema
cuuciaeHus. Pan
HaTypaJIbHbIX YHCEI.
Harypanbusiii psg.
Yucno 0.

Harypanbnbie yncia Ha
KOOPJAMHATHOU IIPSIMOM.
CpaBHeHuE, OKpYyTJIEHHE
HATypaJbHbIX YHCET.
Apudmernueckue
JIEUCTBUS C
HATypaJbHBIMU YHCIIAMH.
CaoiicTBa HyJs NpU
CIIOKEHUM U YMHOXKECHHH,
CBOMCTBA €IMHUIIBI TTPU
YMHOKECHHH.

Yurarh, 3aNIMCHIBATH, CPABHMUBATH HATYPAJIbHBIC YHUCIIA; MPEeAJaraTtb H
00Ccy:k1aTh cnnoco0bl ynopsgounBanus yrcen. M3o0paxarn
KOOPAMHATHYIO IPAMYIO, 0TMe4aTh YMCIIa TOYKAMH Ha KOOPAUHATHON
IPSIMON, HAXOAUTh KOOPAWHATHI TOYKH.

HccnenoBarhb cBOMCTBA HaTypalbHOIO psifa, uncen 0 u 1 mpu cinoxkeHuun
Y YMHO>KEHHUH.

Hcnonb3oBaTh NPaBUJIO OKPYTJIEHHS HATYPaJIbHBIX Yncel. BoIMoJIHATH
apudmeTnyeckne 1eHCTBUSA C HATYpAJIbHBIMU YHCIAMH, BBIYHCIATH
3HAYeHUS YHCIIOBBIX BBIPAKEHHH cO CKOOKaMu U 0e3 CKOOOK.
3anuceIBaTh IPOU3BEICHNE B BUJIE CTETIEHH, YUTATh CTEIICHU,
HCNOJb30BATH TEPMHUHOJIOTHIO (OCHOBAaHNUE, T0OKA3aTelb), BHIYHCIATH
3HAYEHUS CTEIICHEH.

BbINOHATL NPUKUAKY M OLEHKY 3HAYCHUHN YHUCIIOBBIX BBIPAXKCHUM,
npeaiaratb 4 NPUMEHATh NPUEMBI IPOBEPKH BBIYHUCICHUMN.
Hcnonb30BaTh NpH BBIYMCICHHUAX IEPEMECTUTENBHOE U COUETATEIBHOE
CBOIMCTBA CIIOKEHUS U YMHOXKEHHUS, PACIIPENCITUTEIIEHOE CBONCTBO
YMHOXEHHUS; (POPMYJIHMPOBATH

14



denepanbpHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

IlepemecTuTenbHOE
U coueTaTeIbHOe
CBOICTBA CIIOXKEHUS

1 YMHOKCHHSI,
pacrpeaeuTebHOe
CBOMCTBO
YMHOKCHHS.
Jlenurenu u

KpaTHbIC YHUCJIa,

pa3IoKeHUe Yncia
Ha MHOXHUTEIIN.
Jenenue

¢ ocratkoM. [IpocTeie

" COCTaBHBIC YHCJIA.

[Ipusnaku
JICIMMOCTH Ha 2, 5,

10, 3, 9.

Crenenn ¢
HaTypaJbHbIM
[I0Ka3aTeIEM.
YucnoBble
BBIPAKEHHUS,
MOPSIOK IEUCTBUIA.
Penrenue TeKCTOBBIX
3a1a4 Ha BCe

apupmMeTHIecKue

U IPUMEHSATh NPAaBUJIA IPe0OPa30BAHNS YUCIOBBIX
BBIpR)XEHUI1 Ha OCHOBE CBOMCTB apu(hMETHUECKUX ACUCTBUI.
HccaenoBarh 41CIIOBbIE 3aKOHOMEPHOCTH, BBIABUIaTh U

000CHOBBIBATH THIIOTE3bI, GOPMYJIMPOBATH 0000IIEHUST U
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAEHHOTO UCCIIEIOBAHUS.
DopMyMpPOBaTh ONpeaeJeHUs ICTUTENS U KPaTHOTO,
Ha3bIBATh JICTUTENN U KPAaTHbIE YUCIIa; pACIO3HABATH
MPOCTHIE U COCTABHBIC YKCa; (POPMYJIHPOBATH U

NPUMEHATH MPU3HAKH JEIUMOCTH Ha 2, 3, 5,9, 10;

NPUMEHSATH AJITOPUTM Pa3JIOKEHHUS YKCIa Ha POCThIE
MHOKUTEJIN; HAXOAUThb OCTAaTKU OT JIEJICHUS U HEMOJIHOE
YJacTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BRICKA3bIBAHUS

0 HaTypaJbHBIX YHCIIaX, HPUBOAUTH MPUMePHI U

KOHTPIIPUMEDSHI, CTPOMTH BBICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAaHUI O CBOMCTBAX HATYPAJIbHBIX YHCEIL

KOHCprHpOBaTb MAaTEeMATUICCKHE MPEAJT0KCHU S
C IOMOIIBIO CBA30K «H», KUIN», KECIIH..., TO...».

Pematp TeKCTOBBIE 3371a4u apU(PMETUYECKIM CIIOCOOOM,
HCI0JIb30BATh 3aBUCHMOCTH MEX/y BEJIMYMHAMU (CKOPOCTb,

BpEMS, paCCTOSHUE; 1IeHa, KOJTUYECTBO, CTOMMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICIUBATH TEKCT 33]1a4H,
nepegopMyIUpPOBaTH yCIOBHE, H3BJEKATh HEOOXOIUMBbIE
JaHHbIE, YCTAHABJIMBATH 3aBUCUMOCTU MEX/1y BEIMYNHAMH,
CTPOUTH JIOTUYECKYIO LIETIOYKY PACCYKACHUM.
MogaeanpoBaTh X0/ PEIICHUS 33]1a4M C IOMOIIBIO PUCYHKA,
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JIEMCTBUSA, HA JBM)KECHUE U

MOKYTIKU

CXEMBI, TAOIUIIBL.

I[IpuBoauTH, pa30UpPaTh, OLIEHMBATH PA3JIMYHBIC PEIICHMUS, 3AIIUCH
pELIeHHI TEKCTOBBIX 3ajay.

Kputnyecku onieHMBATh TIOJYICHHBIA PE3YNIHTAT, OCYIECTBJISITh
CaMOKOHTPOJIb, TPOBEPSIsI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAUThH
OIITNOKH.

PemaThp 3a71a4n ¢ MOMOIIIBIO TTepedopa BCEX BO3MOKHBIX BApUAHTOB.
3HAKOMHUTBCSI ¢ HCTOPHEi Pa3BUTHS apUPMETHKA

Harnsnnas reomerpus. JInnun
Ha IJIOCKOCTH

12

Touka, npsmasi, OTpe30K,
ny4. Jlomanas.
N3Mmepenne 1yinHbI
OTpEe3Ka, METPUYECKHUE
€MHULIBI U3MEPEHUS
IuHbL. OKPY>KHOCTh U
Kkpyr. [IpakTuueckas
pabora «IlocTpoenue
y30pa 13 OKPY>KHOCTEN».
VYromn. [Ipsmoi, ocTpbiid,
TYIIOU U pa3BEPHYTHIN
yrisl. I3Mepenue yrios.

Pacno3HaBaTth Ha yepTexax, pUCyHKaX, OMUCHIBATh, UCIIOIb3Ys
TEPMHUHOJIOTHIO, U H300PaKATh C [IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB:
TOYKY, PSIMYIO, OTPE30K, JIyd, YIrOJl, JIOMaHYI0, OKPYKHOCTb.
Pacno3HaBaTh, NPUBOAUTH NPUMEPbI 00BEKTOB PEABHOIO MUPA,
uMeroumx GopMy U3ydeHHBIX (GUTYpP, OEHMBATDh UX JIMHEWHbIE pa3Mephl.
Hcnosb30BaTh TMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI [T
MIOCTPOEHUS U U3MEPEHUS: H3MEPHATH JNIMHY OTPE3Ka, BEIUYHHY yIJa;
CTPOUTH OTPE30K 3aJAHHON JUIMHBI, YTOJI, 34IaHHOW BEJINYUHBI;
OTKJIABIBATH LIUPKYJIEM PaBHbIE OTPE3KHU, CTPOUTH OKPYKHOCTh
3agaHHoro paaunyca. U3o6paxkars KOH(GUTYpallMi FTeOMETPHUECKUX QUTyp
13 OTPE3KOB, OKPYKHOCTEH, MX YaCTel HA HEJIMHOBAHHOM U KJIETYATOU
Oymare; mpeajiaratb, ONUChIBATH U 00CYKIaTh CIOCO0ObI, AJITOPUTMBbI
IIOCTPOEHUH.

Pacno3zHaBaTh M M300paskaTh Ha HEIMHOBAHHON U

16
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[IpakTuyeckas pabora
«IIocTpoeHue yrios»

KJIeTyaToi Oymare mpsiMoi, OCTpBIH, TYNOH, pa3BEPHYTHIN YIIIb;
CPaBHHUBATH YIJIbL.

BbIuMcasATh JUIMHBI OTPE3KOB, IOMAHBIX.

IToHnMaTh M MCIOJIB30BATh NPH PelIeHUH 32124 3aBUCHMOCTH MEXIY
€AMHHUIIAMHA METPUUYECKOIN CUCTEMBI MEP; 3HAKOMHUTHCH C
HEMETPUYECKUMHU CUCTEMAaMU MED; BbIPAMKATD JJIMHY B Pa3IMUHBIX
enuHunax u3mepenus. UceiaeaoBarb GUrypsl 1 KOH(GUTYypaIuy,
UCTIONB3Ys IU(PPOBBIE PECYPCHI

OOBIKHOBEHHBIE TPOOH

48

Hpo6s. [TpaBuiabHbIC 1
HEIpaBUJILHBIE TPOOH.
OcHOBHOE CBOMCTBO
npobu. CpaBHeHHE
npobeii. CroxxeHue u
BBIYUTAHUE
OOBIKHOBEHHBIX JIpOOEH.
CwMmernranHas 1po0b.
YMHOKEHUE U IETIEHUE
OOBIKHOBEHHBIX JIpOOEHi;
B3aMMHOOOPATHBIE
npobu. Pemenue
TEKCTOBBIX 33]1a4,
coJiepXKaIiux JpooHu.
OcHOBHBIE

MoneaunpoBaTh B rpadudecKoi, mpeaMeTHOH (hopme, ¢ TOMOIIBIO
KOMITBIOTEpA MOHATHS U CBOWCTBA, CBSI3aHHBIE C OOBIKHOBEHHOH JIPOOKIO.
YuTaTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeaiaratb, 000CHOBBIBATDH M 00CYKAaTh CIIOCOOBI YIIOPSI0UYNBAHUS
IpoOeii.

H300paxkaTh 0OOBIKHOBEHHBIE JPOOU TOUKAMH HA KOOPJUHATHOW IPSIMOIA;
HCNOJb30BATH KOOPIMHATHYIO MPSIMYIO JJIsl CpaBHEHHS Jpo0eit.
®opMy.THpPOBaTH, 3aANMCHIBATH C IOMOLIBIO 0YKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOH ApOoOH; HCMOJIB30BATH OCHOBHOE CBOWCTBO IPOOH st
COKpaIlleHUs IpoOeii U MpUBEIEeHUs IpOoOH K HOBOMY 3HaMEHATEINIO.
IIpeacTaBasATh CMEIIaHHYIO ApoOb B BU/I€ HETPAaBUIILHOM U BBIJCIATH
IEJTYI0 YacTh YHCIIa U3 HEMPaBUIBHOM Ipoou.

Boinoanars apudmernyeckue A1eicTBUs ¢ OOBIKHOBEHHBIMU JIPOOSMH,
NMPUMEHATH CBOIiCTBA

17
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3a/1auu Ha ApOOH.
[Ipumenenue OykB Jist
3aMcu MaTEMaTHYECKUX
BBIPAKECHUN U
IIPEIIOKECHU N

apu(MeTHUECKUX ACHCTBUI ISl palliOHATN3AIMH BEIYUCICHHA.
BbInoHATH NPUKUAKY M OLEHKY pe3y/ibTaTa BEIYUCICHUN; PeAJIaraT
U IPUMEHSATH NPUEMBbI NpoBepPKHU BhiunciicHui. [IpoBoauTs
HccJIeI0BaHMsA CBOIMCTB po0ei, OMMpasich Ha YUCIOBBIE SKCIIEPUMEHTHI
(B TOM 4HCIIE C TOMOIIBIO KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS O APOOSIX,
NPUBOAUTH NPUMeEPbI U KOHTPIPHUMEPHI, CTPOUTH BbICKA3BIBAHUSA U
OTPHUILIAHMS BBICKA3bIBAHUII.

PemaTh TeKCTOBBIC 33a/1auu, CO/IEpIKaIKe IPOOHbBIC TaHHBIE, U 33a4H Ha
HaXO0X/IEHNE YaCTH LEJIOT0 U LIEJIOr0 110 €r0 YacTH; BBISIBJISATH HX
CXO/ACTBA M Pa3/IN4Msl.

MopeanpoBaTh X011 PEIICHUS 3aJa41 C TIOMOIIBI PUCYHKA, CXEMBI,
TaOJIUIIBI.

IIpuBoanTh, pa30MpaTh, OLEHUBATH PA3IUYHBIEC PELLIEHUS, 3AIIUCH
pELICHHI TEKCTOBBIX 3ajay.

Kputnyecku oueHMBaTh OJIYYEHHBIA PE3YIbTAT, OCYILIECTBIISITh
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOAUThH
OIMOKH. 3HAKOMHUTBCA ¢ UCTOPHUEH pa3BUTHS apU()METHKI

b

Harnsigaast reomerpus.
MHOTrOyroiabHUKH

10

MHOroyrojapHUKH.
YeThIpEXYroJIbHUK,
IIPSIMOYTOJIBHUK,
kBazpar. [IpakTnueckas

OnuceiBaTh, HCNOJb3Ys TEPMUHOJIOTHIO, H300Pa’kKaTh C IOMOILBIO
YepTEKHBIX MHCTPYMEHTOB U OT PYKH, MOJIEIMPOBATh U3 Oymaru
MHOT'OYTOJIbHUKH.

IIpuBoaANTHL NpUMePBbI 00BEKTOB PEATHHOTO MUPA, UMEIOIUX (HopMy
MHOTOYI'OJIbHUKA, IPSIMOYIOJIbHUKA, KBaJIpaTa,

18
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pabora «IlocTpoenue
IPSIMOYTOJIbHUKA C
3a/IaHHBIMH CTOPOHAMU
Ha HEJTMHOBAHHOM

Oymare». TpeyroiabHUK.

[Inomane u nepumerp
IPSIMOYT'OJIBHUKA U
MHOI'OYTOJIbHUKOB,
COCTABJICHHBIX U3
IIPSIMOYT'OJIBHUKOB,
€UHULIBI U3MEPEHUs
mowmanu. Iepumerp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OEHUBATH UX JIMHEIHBIE pa3Mepbl. BBIYMCIATD:
NEPUMETP TPEYTOJIbHUKA, IPAMOYTOJIbBHUKA, MHOTOYTOJIbHUKA; MIOIIA/1b
MpsAMOYTOJIbHUKA, KBajpaTa. U300pamxkaTs OCTPOYTOJIbHbIE,
IPSIMOYTOJIBHBIE U TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouThb Ha HEIMHOBAHHOMW U KJIETYaTOW Oymare KBajapar u
MPSIMOYTOJIBHUK C 33JJaHHBIMU JJIMHAMH CTOPOH.

HccaenoBath cBOMCTBA NPSIMOYTOJIbHUKA, KBaJIpaTa MyTEM
JKCIIEPUMEHTA, HAOJI0IEHUS, U3MEPEHUs, MOJICITMPOBAHMS; CPAaBHUBATH
CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.

KoncTpyupoBath MaTeMaTH4YeCKUe MPEAJI0KEHUS C TIOMOIIBIO CBA30K
«HEKOTOPBIilY, «11000i1». PacnmozHaBaTh UCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUSI O MHOTOYTOJIbHUKAX, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI.

HccnenoBarsb 3aBUCUMOCTD ILJIOIIAIMA KBaJApaTa OT IJTUHBI €T0 CTOPOHBI.
Hcnoab30BaTh cBOIiCcTBa KBAaJPaTHON CETKU ISl IOCTPOCHUS QUTYP;
pa3ouBaTh NPSIMOYTOJIbHUK HA KBAAPAThI, TPEYTOJIbHUKH; COCTABJIATH
Gburypsl U3 KBaIpaToB U MPSIMOYTOJILHUKOB U HAXOAWUTh UX TUIOIIAb,
pa3ouBaTh GUTYPHI HA MPSIMOYTOJIBLHUKU U KBAJPAThl M HAXOUTH MX
IO/,

BeipakaTh BeIMUHMHY IJIOMIATU B PA3IUYHBIX €AMHUIIAX U3MEPEHUS
METPUYECKOI CUCTEMBI MEp, MOHMMATH U MCNOJIb30BAaTh 3aBUCHMOCTH
MEXAY METPUYECKUMH €IMHUIIAMHU U3MEPEHUS IJI0ILA N,
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3HAKOMMTBCS ¢ NPUMeEpPaMH NPUMeHEeHUs TUIONIAIU U IIepuMeTpa B
MPaKTUYECKUX CUTyalusax. Pemars 3axaum u3 peanbHON )KU3HH,
Npearathb U 00CyK1aTh Pa3JIHYHbIe CIOCOOBI PEIICHUs 3a/1a4

JlecsaTuaHbIC TPOOH

38

JecsaTruaHas 3ammch
npobeii. CpaBHeHHE
JECATUYHBIX IPOOEH.
JlewicTBus ¢
JECATHYHBIMH TPOOSMHU.
OkpyriieHHue JecATUYHBIX
IpoOeii.

Penienne TeKCTOBBIX
3a/1a4, CoJIepKaInx
npoou. OCHOBHBIC 3a/1a4H
Ha JIpoou

IIpeacTaBasiTh JECATUYHYIO 1pOOb B BUJE OOBIKHOBEHHOM, YHTATH U
3anuCcbIBaTh, CPABHUBATH JICCATUYHEIC TPOOH, MPeNJIaraThb,
000CHOBBIBATH U 00CYKIATh CIIOCOOBI YIIOPSATOYMBAHUS JECATUYHBIX
IpoOeii.

N306paxkath AecATUIHBIC IPOOH TOUKAMU HA KOOPJIUHATHOMN TIPSIMOA.
BoIsIBASTH CXOACTBA U PA3JIHYHUS MPABII apU(HMETUUECKUX JIEHCTBUH C
HATYPaJIbHBIMU YHCIAMH U JECSITHUYHBIMH TPOOSMH, OOBSICHATD UX.
BbinoaHAThL apudmeTryeckue NeUCTBUS C AECATUYHBIMU APOOSIMH;
BBINOJIHATH NPUKWAKY U OLEHKY PE3yJIbTaTa BHIYUCICHUH.
I[IpumeHsTH cBOlicTBa apuPMETHUUECKUX NEHCTBUIN IS pallMOHATA3AINH
BBIYMCIICHHIA.

IIpuMeHATH NPaBUJIO OKPYIJIEHUs JIeCATHUHBIX Tpooeii. [IpoBoauTh
HCCJIeJOBAHMS CBOMCTB JECATUYHBIX Apo0Oeii, onmupasich Ha YUCIOBbIE
SKCIIEPUMEHTHI (B TOM YHKCJIE C TOMOUIbI0 KOMIIBIOTEPA), BIABUIATH
TUNOTE3bI ¥ IPUBOJAUTH UX 0OOCHOBAHMSI.

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS O APOOSIX,
NMPUBOJAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U
OTPUILIAHUS BBICKA3bIBAHUIA.
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Pemath TekCTOBBIE 337aUH, COJEpKAIINE JPOOHbBIE TaHHbIE, U Ha
HAXO’JIEHUE YaCTH 1I€JIOTO U LEJIOT0 MO €ro YaCTH; BHISABJIATH HX
CXO/ICTBA M Pa3IHYusl.

MopenupoBaTh X0/ pelIeHus 3aJa4i ¢ TOMOIIbIO PUCYHKA, CXEMBI,
tabnuubl. [IpuBOANTH, pa30MpaTh, OLIEHUBATH PA3TMYHBIC PEIICHUS,
3alKCH pelleHui TeKCTOBbIX 3a/a4. OnepupoBaTh JpOOHBIMU YHCIAMHU B
peaTbHBIX KU3HEHHBIX CUTYALIHUSIX.

Kputnyecku oeHMBaTh NOJIYYCHHBIA PE3yIbTaT, OCYIIECTBISITh
CaMOKOHTPOJIb, POBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOIUTh
OIIINOKHU.

3HAKOMHUTBCSI ¢ HCTOPHEi Pa3BUTHS apUPMETHKA

Harnsnnas reomerpus. Tena u
(buUrypbl B IpOCTPaHCTBE

MHOrorpaHHUKH.
N3obpaxenue
MHOT'OTPpaHHUKOB.
Monpenu

IIPOCTPAHCTBEHHBIX TEIL.

[IpsamoyronbHbIH
napajuiesenumnes, Kyo.
Pa3BépTku Kyba u
napajenenunea.
[IpakTuyeckas pabora
«Pa3BépTka Kybar.
O06BEM Kky0a,

Pacno3sHaBaTh Ha YepTeKax, pUCYHKAX, B OKPY:KAl0IeM MHpe
NPSMOYTOJIbHBIN Mapasiesnenumnes, Kyo, MHOTOrpaHHUKH, ONUCHIBATh,
HCNOJIb3Ysl TEPMUHOJIOTHIO, OLlEHUBATh JIMHEHHBIE pa3MephI.
IIpuBoanTHL NpUMepPBI 00BEKTOB PEATBHOTO MUPA, UMEIOIIUX (HopMy
MHOTOTpaHHHKA, TPSIMOYTOJIBHOTO Mapajulesenumnena, Kyoa.
MN3006paxkath KyO Ha KJIeTYaTON Oymare.

HccaenoBarhb cBoiicTBa KyOa, IPSMOYTOJILHOTO Mapajuieenunesna,
MHOT'OT'PaHHHUKOB, UCIIONB3Ys Moienu. Pacno3HaBaTh M H300pakaTh
pa3BEPTKHU KyOa u mapasienenuneaa. MoaeJanpoBaTh Ky0O u
napauenenunes u3 OymMart v Ipounux MaTepHaioB, 00BICHATH CIOCO0
MOJIEIIUPOBAHMSL.
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IIPSIMOYT'OJIBHOTO
napajuienenumnena

Haxoauthb u3mepeHus, BBIYUCIATD IUIOMIAAb IIOBEPXHOCTH; 00bEM Ky0a,
IPSMOYTOJIBHOTO MapajuIesenuIe1a; Heeae10BaTh 3aBUCUMOCTb 00bEMa
Ky0a OT ITMHBI €T0 pedpa, BHIABUIATH U 000CHOBBIBATH TMIIOTE3Y.
Hao0Jro1aTh 1 IPOBOAMTH AHAJIOTMH MEXY MOHATHIMU IUIOLIAAHN U
00BEMa, mepuMeTpa ¥ IIIOIIAIN TOBEPXHOCTH. Pacno3HaBaTh HCTUHHEIC
Y JIO’KHBIE BBICKA3bIBAHMS O MHOTOTPAaHHUKAX, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPBL, CTPOMTH BHICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUM.
Pemate 3a1a4M U3 peaabHOM )KU3HU

[ToBTOpeHue u 06o0IIeHNE

10

[loBTOpEHHE  OCHOBHBIX
INOHATHH HU  METOIOB
Kypca 5 Kjacca,
000011eHNE 3HAHUI

BoruucjasaTs 3HaueHNS BBIPAKEHUN, COIEPKAIINX HATYPAJIbHBIC YHCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIEC APOOH, BBHITIOIHITH IPe0Opa30BaHUs YUCE].
BpiOupartb cnnocod cpaBHEHUS YKCEIl, BHIYUCICHUN, IPUMEHSATh
cBoiicTBa apu(MeTUISCKUX IEHCTBUH IS palliOHATN3alMN BEIUYMCIICHHN.
OcyuecTBASATH CAMOKOHTPOJIb BBITTOJHIEMBIX JCHCTBUN U
CaMONPOBEPKY Pe3yibTaTa BEIUNCICHUM.

PemaTh 3a1a4um u3 peanbHOU XKU3HU, HPUMEHITh MaTeMaTHYeCKUe
3HAHUA IS pEIICHU 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Pemars 3a1a4u pa3sHbIMHU CIOCO0AMH, CPABHUBATD - CIIOCO0bI
pelieHns 3a1a4k, BLIOMPATh PAllHOHAJIbHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

170
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6 KJIACC
HanmeHoBanue paszena (temsr) | KommuecTso OcHOBHBIE BUBI ACITEILHOCTH 00Yy4aIOIINXCs
OcHoBHOE cofiepKaHue
Kypca 4acoB
HarypanbHbie uyncna 30 Apudmernueckue
JEUCTBUSA

C MHOT'O3HAYHEIMH
HATypaJbHBIMU YHCIIAMH.
Hucnosble BEIPAKEHNUS,
MOPSAOK JECUCTBUM,
HCIIOJIb30BaHKHE CKOOOK.
OkpyriieHue
HATypaJbHbBIX YHCET.
Jenurenu u KpaTHble
YHCIIa; HauOOIbIITNHA
00l IennuTes U
HarMeHblIee o01ee
KpaTHOE.

JenuMocTh CyMMBI 1
npousBeeHus. Jlenenue ¢
OCTaTKOM.

Pemnrenne TeKCTOBBIX
3a7a4

BbInoHATL apupMeTHYeCKHe NeHCTBUA C MHOTO3HAYHBIMU
HaTypaJbHBIMU YHCIIAMH, HAXOAUTH 3HAYEHHS YHCIIOBBIX BHIPAXKEHUH CO
CKOOKamMu ¥ 0e3 CKOOOK; BBIYMCJIASTH 3HAYEHU BHIPAKECHUH,
CoJIepXKalINX CTEIECHHU.

BbInoJHATH NPUKUAKY M OLEHKY 3HAaYCHHI YHCIOBBIX BBIPAKEHHUIA,
NPUMEHATH NPUEMBI IPOBEePKH pe3yaprara. Mcnob3oBaTh Npu
BbIYMCJICHUAX IEPEMECTUTENBHOE U COYETATEILHOE CBOMCTBA CIOKEHUS
Y YMHOKEHHSI, paCIIPENEINTEIbHOE CBOMCTBO YMHOXKEHUS OTHOCUTEIIBHO
CJIO’KEHUS, CBOMCTBa apumeTndeckux aeiicteuii. UcciienoBaTh

YU CJIOBBIE 3aKOHOMEPHOCTH, IPOBOJUTH YHCIIOBBIE SKCIIEPUMEHTHI,
BbI/IBUTATH U 000CHOBBIBATH I'MIIOTE3bI.

®opMyJIMpPOBAThH ONpe/eSeHUs ISTUTENS U KPaTHOTO, HAaOOIbIIEro
o01Iero feauTens 1 HaMMEHbIIETro O0IIEero KPaTHOTO, IPOCTOr0 U
COCTaBHOT'O YHCEJT; CIIOIb30BATh 3TU MTOHATUS ITPU PEIIEHUH 3a/1a4.
[IpuMeHSITH AJTOPUTMbI BEIYUCIICHUS HAaUOOBIIETO OOIIETro ASTUTEINS U
HAUMEHBIIIETO OOIIEro KPaTHOTO ABYX YKCEIN, aJITOPUTM PAa3I0KCHHS
yucia Ha MpocThle MHOXUTENU. McciienoBaTh yCIoOBHS IEIMMOCTH Ha 4 U
6.

HccnenoBarb, 00cykaathb, GopmMyIupoBaTh U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IIPOM3BEICHUS: ABYX YETHBIX
YHUCeIl, ABYX HEYETHBIX YHCIIE, YETHOTO U HEYETHOTO YHCEIL.
HccienoBarb ¢cBOMCTBA 1EIMMOCTH CYMMBI U IIPOU3BEICHUS YUCEIL.
IIpuBoaMTHL NpUMePBI YKCEN C 3alaHHBIMU CBONCTBAaMH, PACIlO3HABATH
BepPHbIC U HEBePHbIe YTBEPKICHUS O CBOMCTBAX YMCET, ONPOBEPraTh
HEBEPHbIE YTBEPKJIEHUS C IIOMOILBIO KOHTPIIPUMEPOB.
KoncTpyupoBaTh MaTeMaTH4eCKHe NPeIJI0KEHHS C IOMOIIBIO CBA30K
«H», TN, KECNH..., TO...».

Pemath TeKCTOBBIE 3a7ja4H, BKJIIOYAIOLINE TOHATHUS 1€TUMOCTH,
apru(METHYECKUM CITIOCOOOM, UCTIOIB30BATh IIEpedOp BCEX BO3MOKHBIX
BapHaHTOB.

MopenanpoBaTh X0/ pEIIEHNUs 33Ja41 ¢ IOMOIIbIO PUCYHKA, CXEMBI,
TaOJINLIBIL.

IIpuBoanuTh, pa3dMpaTh, OLEHUBATH PA3IMYHBIC PEIICHUS, 3aIIUCH
pELICHHI TEKCTOBBIX 3ajay.

Kputnuecku oneHUBaTh M10JIy4EHHBIN pe3ybTaT, HAXOIUTh OIINOKH,
OCYILIECTBIIAATE CAMOKOHTPOJIb, IPOBEPSIA OTBET HA COOTBETCTBUE YCIOBHIO

Harnsgnas reomerpus. [Ipsvbie
Ha INIOCKOCTH

[lepnienauKynsIpHBIE
npsiMbIe.

[TapannenbHbIE TPSIMBIE.
Paccrosinue mexny

Pacno3HaBaTh Ha yepTexkax, pUCyHKaxX ciaydau B3aMMHOTO
PacroJIoKeHUs ABYX MPSMBIX.

N300paxkath ¢ MOMOUIbIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM U KJIeT4aToi Oymare /iBe repeceKkarouiiecs npsimbie, IBe
napasuieJIbHbIe MPsIMbIE, CTPOUTD MPSMYIO,
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I[ByM}I TOYKaMH, OT TOUYKH
JIO TIPSIMOM, JIJTUHA

MapuipyTa Ha kBajgpaTHo¥ | HEPHCHIUKYISAPHYIO TaHHOHU.
ceTKe [IpuBoauTHL NpUMepPHI NAPATUIETLHOCTU U NEPIEHANKYISIPHOCTH MPSIMbIX

B IIpocTpaHcTBe. Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPHIEHANKYISIPHBIE
Y MapajienbHblie CTOpoHbl. M300pakaTh MHOTOYTOJBHUKH C
napajuleIbHBIMU, EPIeHIUKYIIpHbIMUA cTopoHamMu. HaxoauTh
paccTosiHie MEX]y IByMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, JJIMHY MTYTH Ha
KBaJIPATHON CETKE, B TOM YHCJIE UCIIONB3Yys HU(POBBIE PECYpChl

Jlpobu 32

CpaBHMBATB U YHOPSIA0YMBATH ApOOH, BHIOUPATH COCO0 CPAaBHEHUS
IpoOeii.

IIpeacTaBasATh JeCATUYHBIE TPOOU B BUAEC OOBIKHOBEHHBIX Jpo0ei 1
OOBIKHOBEHHBIE B BUJIE JICCSITUYHBIX, HCMOJIb30BATH IKBHBAJIEHTHbIE
NpeACTaBJIeHUs TPOOHBIX YHCEI IPU UX CPAaBHEHHUH, TIPU BHIYUCIICHUSX.
Hcnoab30BaTh necsTUYHbBIE JpoOU IpU MpeoOpa30BaHUM BEIHYUH B
METPUYECKON CUCTEME MED.

BbINoHATH apupMeTHYECKHUE 1elCTBUS ¢ 0OBIKHOBEHHBIMHU U
JNECATUYHBIME IPOOSMU. BHIUMCASATH 3HAUCHUS BRIPAKCHUH,
coJiepKalX OOBIKHOBEHHBIE U JECATUYHBIE APOOH, BBIIOIHSTh
npeoOpa3zoBanHus IpoOeid, BLIOUPATH CIOC00, MPUMEHATH CBOHCTBA
apudMeTUYECKUX JEHCTBUN JIJIS pallMOHATIU3AINHA BIYUCIICHUH.
CocTaBasiTh OTHOIICHUS U IPONOPLUH, HAXOAUTH OTHOLLIECHUE BEJINYMH,
JEJIATH BEJIMYHMHY B TaHHOM

OOBIKHOBEHHAs IpO0b,
OCHOBHOE CBOMCTBO
Ipo0Ou, COKpaIieHue
npobeii. CpaBHEeHUE U
yIopsI0YnBaHue ApoOeii.
Hecaruunblie qpodu u
METpHUYECKasi CUCTEMA
Mmep. Apudmerndeckue
JIEUCTBUS C
OOBIKHOBEHHBIMH U
JECATHYHBIMH JIPOOSMHU.
OTtHo1eHHE.

Jlenenve B JaHHOM
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oTHoIIeHUN. Macira0,
nponopius. [Tonstue
npolueHTa. Beruncienue
MPOIICHTA OT BEJTUYHHBI U
BEJIMYUHBI 110 €&
MIPOIICHTY.

Pemnrenne TekCTOBBIX
3a/1a4, CoJIepKaInux
JpoOH ¥ TIPOLICHTHI.
[IpakTuyeckas pabora
«OTHOIIIEHNE JIUHBI
OKPY>KHOCTH K €€
TUAMETPY»

OTHOIICHUHU.

HaxoauTthb 3KkcnepuMeHTAJIbHBIM MYTEM OTHOILICHUE JITTMHBI
OKPY’KHOCTH K €€ TuaMeTpy.

HNuTepnpernpoBaTh MacuTad Kak OTHOILICHUE BEIMYMH, HAXOAUTH
MacmTal 1iaHa, KapThl U BEIYUCIISATH PACCTOSHHUS, UCTIONB3Ys MaciTao.
OOBSICHATH, YTO TAKOE MPOICHT, YHOTPEOIATH 000POTHI PEUYH CO CIOBOM
«TIPOLIEHT». BhIpakaTh NPOLIEHTHI B APOOSX U IPOOH B MPOIICHTAX,
OTHOILICHHE JBYX BEJIMYUH B MPOLEHTAX. BBIYMCAATH MPOIEHT OT YncIia
U YHUCJIO 110 €r0 NPOoIeHTy. OKPYIJIATh APOOU U MPOICHTHI, HAXOIUTh
NpUOIINKESHUS YHUCEIL.

PemiaTs 3a1a4u Ha 4yacTH, MPOLIEHTHI, MPOIIOPIIMH, HA HAX0XKJICHHE APOOH
(poIIeHTa) OT BETMYMHBI U BETMUUHBI 110 €€ IpoOu (IPOLIEHTY), TpoOHu
(mpo1eHTa), KOTOPBIN COCTABIISIET OJIHA BEJTMYHUHA OT JPYTOH.
I[IpuBoanTH, pa3éuparb, OLEHUBATH PA3IUYHBIC PELLICHUS, 3aITUCH
pELICHHUI TEKCTOBBIX 3ajay.

H3Baexath nHopmManuio U3 TabIUI U JuarpaMM, UHTEPIPETUPOBATH
TaOJIMYHbIE JaHHBIE, ONPEENIATh HauOOJbIlIee U HAaMEHbILIee U3
MPEJICTAaBICHHBIX TAHHBIX

Harnsigaast reomerpus.
Cummerpus

OceBas cummeTpusi.
[lenTpasibHasi CHMMETPHSA.

Pacno3naBaTh Ha yepTeKax U N300paKEHUSIX, M300paXKaTh OT PYKH,
CTPOHUTH C IIOMOIIbIO HHCTPYMEHTOB (DUTYPY (OTPE30K, IOMaHYIO,
TPEYTOJBHUK, TPSIMOYTOJIbHHUK,
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ITocTpoenue
CUMMETPUYHBIX (UTyp.
[IpakTrueckas pabota
«OceBasi CHMMETPUS.
CummeTpus B
MIPOCTPAHCTBE

OKPYXHOCTB), CHMMETPUUYHYIO TaHHON OTHOCUTEIBHO MPSMON, TOUKH.
Haxoauth npuMepbl CUMMETPHUH B OKpY’KaroleM mupe. MoaeJnpoBaTh
u3 Oymaru siBe GUrypbl, CHAMMETPUYHBIE OTHOCUTEIHHO IPSAMOIA;
KOHCTPYHPOBATh T'€OMETpUUYECKIE KOH(PUTYpAIHH, UCTIONb3YS CBOHCTBO
CUMMETpPHH, B TOM YHUCIIE C TOMOILBIO TU(PPOBBIX PECYPCOB.
HccaenoBarh CBOMCTBA U3YUYEHHBIX (PUTYD, CBS3aHHBIE C CHMMETPHUEH,
UCTIONIB3Ys SKCIIEPUMEHT, Ha0II0IeHHE, MOJICTUPOBaHHE.
O00CHOBBIBATh, ONPOBEPIaTh C TOMOIILIO KOHTPIIPUMEPOB
YTBEPKACHUS O CAMMETPUU QUTYD

BripakeHus ¢ OykBamMu

[Ipumenenue OykB Jist
3aMyucy MaTeMaTHYECKUX
BBIPAXKEHUUN 1
MPEJI0KEHUH.
bykBeHHbIE BBIpRXKEHUS U
YHCIJIOBBIE MTO/ICTAHOBKHU.
BykBeHHBIE paBEHCTBA,
HaXO0XJICHUE
HEU3BECTHOTO

Hcnonb3oBaTh 0YKBBI TSI 0003HAUCHUS YHCEI, TPH 3aITHCH
MaTEeMaTHYECKUX YTBEPIKJICHUH, COCTABISATh OYKBEHHBIC BRIPAXKCHUS 110
YCIIOBHIO 33JIa4H.

HcciienoBaTh HECTIOKHBIC YUCIIOBBIC 3aKOHOMEPHOCTH, HCITOJIB30BATh
OYKBBI JIJIs1 X 3aITUCH.

BbIumMcasTh 9HCIIOBOC 3HaUYCHUE OYKBEHHOTO BBIPAKCHHUS MTPH 38 TaHHBIX
3HAYCHUSIX OYKB.

3anuchIiBaTh (pOPMYJIbI: IEPUMETPA U TUIOIIATU TIPSIMOYTOJIBLHUKA,
KBaJIpaTa; JUTMHBI OKPY>KHOCTH, IO KPYyra; BHIMOJIHSITH
BbIYHCJIEeHHsI 110 5TUM dopmynam. CocTaBJasiTh GopMYy.ibl,
BBIPAXAIOMINE 3aBUCIMOCTH MEX]Ty BEIMYMHAMHE: CKOPOCTb, BpeMs,
paccTosiHue; 1ieHa, KOJTUYEeCTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTD, BpEMS,
00BEM
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KOMIIOHEHTA.
dopMyIEl paloThI; BHIIOJIHATH BEIYMCIIEHUS 110 3TUM popmysam. Haxoants
HEH3BECTHBIM KOMIIOHEHT apu(hMETHIECKOro JecTBUS
Harnsinnas reomerpus. @urypsl 14
Ha TIOCKOCTH
YeThIpE€XYTroJIbHUK, N N
. N300pakaTh Ha HETMHOBAHHOW U KJIETYAaTOW Oymare ¢ UCIOJIb30BAHUEM
IIPUMEPBI . N
P p YEPTEKHBIX HTHCTPYMEHTOB YETBIPEXYTOIbHUKH C 3aJaHHBIMHU
YETBIPEX YT OJIBHUKOB. .
CBOMCTBaMM: C NapaJUIEIbHBIMU, IEPIEHIUKYJIAPHBIMH, PaBHBIMU
IIpssMOyTONBHUK,

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
nuaroHanen. smepenne
yriI0B. Bubl
TPEYTOJIbHUKOB.
ITepumerp
MHOT'OYTOJIbHHUKA.
[Mnomane Gurypsi.
DopMyIsl IEpUMETPa U
TUIOIIA N
MPSMOYTOJIbHUKA.
[Tpubmxénnoe
M3MEpPEHUE IOATN
buryp. [IpakTnyeckas

CTOpPOHAMH, IPSMBIMHU YTJIAMH U JIp., PABHOOEIPEHHBINA TPEYTOJIbHHUK.
IIpennarars U 00CyKIaTh CNIOCOOBI, AATOPUTMBbI [IOCTPOEHUS.
HccaenoBarh, NCNONIB3Yys SKCIEPUMEHT, HAOIIOIEHHE, MOJICITUPOBAHHE,
CBONCTBA NPSMOYTOJIbHUKA, KBa/IpaTa, pa30MBaTh HA TPEYTOJIbHUKH.
O00CHOBBIBATH, OIPOBEPraTh C NIOMOLIbIO KOHTPIIPUMEPOB
YTBEPKACHUS O IPSIMOYTOJIbHUKE, KBaJlpaTe, pACIO3HABATh BEPHBIE U
HEBEPHBIEC YTBEPIKIACHUS.

N3mepsATH M CTPOUTH C IOMOILBIO TPAHCIIOPTHPA YIJIBI, B TOM YHCJIE B
MHOT'OYI'OJIbHUKE, CPABHUBATH YIJIbl; PACIIO3HABATDH OCTpPbIE, NIPSMBIE,
Tylble, pa3BEpHYTHIE YIiibl. Pacno3sHaBaThb, n300paxkarhb
OCTPOYTOJIbHBIN, TPSAMOYTOJIHHBIN, TYIIOYTOJIbHBIN, pABHOOSAPEHHBIN,
PaBHOCTOPOHHUH TPEYTOJIbHUKH.

BbruncaaThs nepuMeTp MHOIOYTOJIBHHKA, IIOMIAAb MHOTOYTOJIbHAKA
pa3breHneM Ha IpSIMOYTOJIbHUKH,
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pabota «Ilnomane Kpyra»

Ha paBHBIC (PUTYPBI, UCIIOIH30BATh METPUUECKHUE STUHULIBI M3MEPEHUS
JUIMHBI ¥ TTIOIIAIH.

Hcnosab30BaTh NpUOIMKEHHOE M3MEPEHHe IJTMH U TUIOIAAei Ha
KJIeT4aToi Oymare, MpuOIMKEHHOE U3MEPEHHE JITTMHBI OKPY)KHOCTH,
IJIOIIAAN KpyTa

[lonoXuTenLHbIE U
OTpHUIIATEIbHBIE YHCIIa

40

Lenbie yncna. Moxayib
4yHuciia, TEOMETPUYECKast

UHTEPIIpETALS MOTYIISL.
UucnoBble TPOMEXKYTKH.

[TonoxxutenapHEBIC U
OTpHUIIATEIILHBIE YHCIIA.
CpaBHeHMe
MOJIOKUTEIBHBIX U
OTPHUIIATEIILHBIX YHCETI.
Apudmernueckue
NEUCTBUA

C MOJIOKUTEIBHBIMU U
OTPHUIATEIILHBIMU
YUCIIaMU.

Pemenune TeKCTOBBIX
3a1a4

IIpuBOAUTHL NPUMeEPBI UCIIOIB30BAHUS B PEAIbHOM JKU3HU
IIOJIO’KUTEIBHBIX U OTPULATEIIBHBIX YHCEIL.

N300pamxkaTth 11eIbIe YUCIIA, TIOJIOKUTENBHBIE U OTPULIATENIBHBIE YUCIIA
TOYKAMHM Ha YUCIOBOU MPSIMOM, HCIOJIb30BATh YHCIOBYIO MIPSMYIO JUIS
cpaBHeHHs yncell. IIpuMeHaTs IpaBU/Ia CpaBHEHUS, YIIOPAA0YHBATh
LIeJIBIE YNCIIA; HAXOAUTh MOJYJIb YHCIA.

®opMyJIHPOBATH IPABHJIA BHIYMCIIECHUS C MIOJI0KUTECIBHBIMU U
OTPULATEIIBHBIMY YMCIIAMH, HAXOAUTH 3HAYEHHs YNCIIOBBIX BBIPAXKCHU,
coJlepKalIuX JEHCTBHS C MOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMH
yuciaMu. IIpuMeHsATHh CBOMCTBA CIIOKEHNS U YMHOXKCHHUS IS
npeoOpa3oBaHusl CyMM U IPOU3BEACHUI
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[IpencraBieHue JaHHBIX

IIpssMmoyronbHas cucrema
KOOpJMHAT Ha TUIOCKOCTH.
Koopaunats! Touku Ha
IJIOCKOCTH, adciucca u
opauHara. Cton0yareie u
KpPYTOBBIC AHATPAMMBI.
[IpakTuyeckas pabora
«[TocTpoeHue nuarpaMmy.
Pemenue TekcTOBBIX
3a/1a4, CoIeprKaIuX
JaHHbIE, IPEJICTaBICHHBIE
B TaOIUIIaX ¥ HA
quarpammax

OO0BACHATH M WTKCTPUPOBATH MOHATHE TIPSIMOYTOJILHON CUCTEMBI
KOOpJMHAT Ha TJIOCKOCTH, UCIOJIb30BaTh TEPMUHOJIOTHIO; CTPOMTH Ha
KOOpPJMHATHOM TIOCKOCTH TOYKH U (PUTYPBI IO 3a/IaHHBIM KOOpJIMHATaM,
HAXOAUTH KOOPIUHATHI TOYEK.

YuraTh cTON0YATHIE U KPYTOBbIE IHMAarpaMMbl; HHTEPIPETHPOBATH
JaHHBIE; CTPOUTH cTo04aThie nuarpamMMel. Menosab3oBaTh
HH(pOpMaIuIo, IPEICTABICHHYIO B Ta0JIMIIaX, HAa AUarpaMmax JJis
pelIeHns TeKCTOBBIX 3aJa4 U 3aJ]a4 U3 pealibHOM KU3HU

Harnsigaast reomerpusi.
Durypsl B MpOCTPAHCTBE

[IpsamoyronbHbIH
napajuiesenumnes, Kyo,
npu3Ma, mupamMuaa,
KOHYC, IIWJIMHID, Iap U
chepa.

N3o0paxeHune

Pacno3HaBaTh Ha yepTekax, pUCyHKaX, OMUCHIBATh MHUPaMUy, IPU3MY,
HWIMH]IP, KOHYC, I1ap, H300pakaTh UX OT PYKH, MOAEJIHPOBATH U3
OyMmarw, MjaacTuinHa, poBoioku u ap. [IpuBoauTs npuMepbl 00HEKTOB
OKPY’KaroIIero Mupa, UMEIInX GOopMbl HA3BaHHBIX TE.

Hcnonb3oBaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBAHUE,
BBICOTA, PAJANYC U IUaMeTp, pa3BEPTKa.
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MPOCTPAHCTBEHHBIX
¢buryp. [Tpumepst
pa3BEPTOK
MHOTOTPaHHHKOB,
WIMH]Ipa U KOHYca.
[IpakTrueckas padota
«Co3znanue Mmozenei
MPOCTPAHCTBEHHBIX
buryp».

ITonsitue 00bEMa;
€IMHUIIBI I3MEPECHUS
00béma. O0BEM
MPSIMOYTOJIBHOTO
napaenenurnena, Kyoa,
dopmybl 06bEMa

N3y4aTs, UCTIONB3YS SKCIIEPUMEHT, HAOIIOICHNE, U3MEPEHHE,
MOJIEIINPOBAHKE, B TOM UHCIIE KOMIIBIOTEPHOE, U ONMCHIBATH CBOICTBA
Ha3BaHHBIX TeJI, BBISIBJIATH CX0ACTBA M Pa3JIMYUsl: MEXKIY TUPaMHUION U
IPU3MON; MEXAY LIWINHIAPOM, KOHYCOM U IIAPOM.

Pacno3naBaTh pa3BEPTKU Napayienenunena, Kyoa, mpu3Mbl, TUPaMHIBL,
KOHYCa, IWINHPA; KOHCTPYMPOBATh JJaHHbIE TeJIa U3 Pa3BEPTOK,
CO3/1aBaTh UX MOJEIH.

Co3aaBaTh MOJIeJIM ITPOCTPAHCTBEHHBIX GUTYp (M3 Oymaru, MpoBOJIOKH,
MJIACTHJIMHA U JIP.)

H3MmepsaTh Ha MoJeaAX: ITMHBI pEOep MHOTOTPAaHHUKOB, AUAMETP IIapa.
BeiBoauTh (hopmy.ry 00bEMA IPSIMOYTOIBHOTO MapauIeIenuIeaa.
BoruucasaTs no gopmyiam: 00bEM IpIMOYTOJIBHOTO Napajuleenunesa,
KyOa; UCIOIb30BaTh €AUHHIIBI U3MEPEHUS 00bEMA; BBIYMCIATh 00bEMBI
TEJI, COCTaBICHHBIX U3 KyOOB, MapasuIeeuIe/IOB; peliaTh 3a1a41 C
peabHBIMU ITaHHBIMU

[ToBTOpEeHME, 06001IeHNE,
cCUCTEMaTHU3al A

20

[ToBTOpEHKHE OCHOBHBIX
MOHATHUH U METOIOB
KypCOB 5 1 6 KJ1accoB,
000011IeHE U
cUCTeMaTH3alus 3HaHU!

Bo1uucasaTs 3HaUCHHS BBRIPKEHUN, COIEPKAIINX HATypaJIbHbIE, IICITbIE,
MOJIOKUTEBHBIC U OTPUIIATEIIbHBIC YK CIIa, OOBIKHOBEHHBIC U JICCATUUHBIC
JpoOH, BBITIOJIHATH MPE0Opa30BaHUs YUCEN U BHIPAKCHHI.

BpiOupartb cnnocod cpaBHEHUS YKCEIl, BHIYUCICHU, IPUMEHSATh
cBoOlicTBa apuPMETHICCKUX TCUCTBUH I palliOHAIU3AIIN
BBIYHCIICHHH.

31



denepanbpHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

PemaTh 3a1aum u3 peanbHOU XU3HU, IPUMEHITh MaTeMaTHYeCKUe
3HAHMSA JUISI pELICHUs 3a/1a4 U3 IPYTUX NPEeIMETOB.

Pemars 3a1a4u pa3sHbIMHU CIOC00aAMHU, CPABHUBATh, BLIOUPATH
Croco0bI PEIICHUS 3aa4H.

OcyumecTBASITH CAMOKOHTPOJIb BHITTOJIHIEMBIX JCHCTBUN U
CaMOIPOBEPKY pe3yibTaTa BEIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

170
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