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YTBEPXJIEHHOU ITPUKA30M JJUPEKTOPA

MKOY UYMAKOBCKOM ILIKOJIBI-MUHTEPHATA

Ne 273 OT 27.10.2023

Pabowas mporpamma mo ydeOHOMY mpenmery «MaremaTnkay (0a30BbIi YpOBEHD)
(mpenmeTHast 061acTh «MaTemaruka U HHpOpMaTHKa») (Jajee COOTBETCTBEHHO — MPOrpaMMa I10
MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAeT IOSCHUTENbHYIO 3alHCKy, coJepxkaHue oOyueHus,
IUIAaHUPYEMbIE  PE3yJbTaThl OCBOEHUS  NpOrpaMMbl IO  MaTeMaTHKe, TEMAaTUYECKOe
IJIaHUPOBAHUE.

[NOACHUTEJIBHAA 3AITMCKA

IIporpamma mo MaremaTuke st oOydarommxcs 5-9  KkimaccoB paspaboraHa Ha
ocHoBe ®I'OC OOO. B nmporpamme mo mMaremMaTHKe yYTEHBI HAeU U ToyioxkeHus Kouuenuuu
pPa3BUTHS MaTeMaTHUeCcKoro oopa3oBanus B Poccuiickoit deneparum.

[IpenMeToM MaTeMaTUKH SBISIOTCS (DyHIaMEHTaIbHBIC CTPYKTYpPHI HAIlETO MHpa —
MIPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIC OTHOMICHHUS (OT MPOCTEHINNX, YCBAUBAEMbIX B
HEMOCPEJCTBEHHOM OIIBITE, JIO JOCTATOYHO CJIOXKHBIX, HEOOXOUMBIX JJIsl Pa3BUTHUS HAYYIHBIX U
MPUKIAIHBIX Wael). MaremaTHdeckne 3HaHWA OOeCHeYMBAIOT TOHUMAHWE IPUHIIUIIOB
YCTPOMCTBA H WCIIOJIb30BAHHUS COBPEMEHHOW TEXHHWKH, BOCIPHATHE W HWHTEPIPETALHIO
COLIMANIBHOM, AKOHOMUYECKOW, MOJUTHYECKONM HHGOpMalUH, Nal0T BO3MOXKHOCThH BBINOJHATH
pacuéThl U COCTABIIATH AJTOPUTMBI, HAXOIUTh U MPUMEHATH (OPMYJIbI, BIAJETh MPAKTUYECKUMHU
npuéMaMy reOMeTPUYECKUX U3MEPEHUH U MOCTPOEHUH, YUTAaTh HH(OPMALINIO, TPEACTABICHHYIO
B BUJE TaONull, AUarpaMM U IpaduKoB, )KUTh B YCJIOBHSIX HEONPENENEHHOCTH U TOHUMATD
BEPOSTHOCTHBIN XapaKkTep CIy4alHBIX COOBITHH.

N3ydyenne marematuku GopMHpYeT Yy OOydYaloOIIUXCS MaTeMaTUYeCKUd  CTHIIb
MBIILJICHUS, MPOSBISIOUIUIICS B ONpeAeNEHHBIX YMCTBEHHBIX HaBblkaX. OOyuwaromniuecs
OCBaMBAIOT TakKue NPUEMBI U METOJbl MBIIUICHUS, KaK  HHAYKIUSI u

nenykuusi, 0000IIeHHe W KOHKpEeTH3alus, aHalu3 M CHHTE3, KiIacCu(UKaluusg Hu
cucreMarusanus, abcrparupoBanue U aHanorus. OObEKThl MaTeMAaTUYECKUX YMO3AKIIOUEHUH,
MpaBUJIa UX KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MTOCTPOCHHM, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHHsI (HOPMyIUpOBaTh, OOOCHOBBIBATh U JOKAa3bIBaTh CYXKACHUS, TEM CaMbIM
pa3BHUBAIOT JIOTHMYECKOE MbllieHue. l3ydenne martemaTuku obecrednBaeT (OpMUpOBaHUE
AITOPUTMUYECKON KOMIIOHEHTHI MBIILJICHHUS ¥ BOCOHUTaHHE YMEHUI JeiICTBOBATh

o 3aJJaHHBIM QIrOpUTMaM, COBEPILIEHCTBOBAaTh  HW3BECTHBIE |
KOHCTPYHpOBaTh HOBBIE. B mpoiiecce perieHus 3aiad — OCHOBOM yueOHOW AEATeTbHOCTH Ha
ypOKax MaTeMaTHKU — Pa3BUBAIOTCS TBOpYECKas U MPUKJIa[HAs CTOPOHBI MblliuieHus. O0yueHue
MaTeMaTHKe JaéT BO3MOXHOCTb DPa3BUBATh Yy OOYYAIOIIMUXCS TOYHYIO, PAallMOHAIBHYIO U
MH(OPMATUBHYIO peyb, YMEHUE OTOMPATh HanboIee MOAXOISIIHNE A3bIKOBBIE, CHMBOJIMUYECKHUE,
rpaduyeckue cpeacTBa Il BRIPAKESHUS CYKICHUH U

HArJITHOTO WX MPE/ICTaBIICHHSL.

[Ipn n3ydyeHnn MaTeMaTUKH OCYIIECTBISETCS 00IIee 3HAKOMCTBO C METOJAaMU TIO3HAHUS
JNeUCTBUTENFHOCTH, TMPEACTABICHUSIMU O MPEAMETe M METOJaX MAaTeMAaTHUKH, UX OTIUYHUU OT
METO/IOB JPYTHUX €CTECTBEHHBIX M TYMAHHTAPHBIX HAyK, 00 OCOOEHHOCTAX NPHUMEHEHUs
MaTeMaTHKH JJIs PeIeHUs] HAYYHBIX U IPUKIIATHBIX 3a/1a4.

[IpuoputeTHpiMU  TlensAMH  OOydeHHUsT MaTeMaTHKe B 5-9 Kkiaccax SBISIOTCS:
(hopMHUpOBaHKE IEHTPATHHBIX MATEMATUYECKUX MOHATHH (UM CIIO, BETMYHHA,

reoMerpuueckas ¢Gurypa, MepeMeHHas, BEpOSATHOCTb, (YHKIIHSA), OOECIEeYMBAIOIINX
MIPEEeMCTBEHHOCTh ¥ MEPCIIEKTUBHOCTh MaTEMATHYECKOTO 00pa30BaHUs 00YyJarOIINXCS;

nojBeieHne OOy4aIoIINXCsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3H
MaTeMaTHUKH W OKPYXKAIOLIEro MHUpa, MOHMMAaHME MaTeMaTHMKH KaK 4YacTH OOIed KyIbTypbI



YEJI0BEYECTBA;

pa3BUTHE  HMHTEJUICKTYaJIbHBIX W TBOPYECKMX  CIOCOOHOCTEH  0Oy4arommxcs,
[I03HABATEIbHOW aKTUBHOCTH, UCCIEA0BATEIILCKUX YMEHHM, KPUTUYHOCTH MBIIIJIEHUS, HUHTEpeca
K U3y4ECHHUIO MaTEMAaTUKH;



(dopmupoBanue HyHKIMOHATIHLHON MaTEeMaTHUECKONW I'PaMOTHOCTH: YMEHHS pacliO3HABaTh
MPOSIBJICHUSI MAaTEMATUYECKUX TOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEW B pealIbHBIX JKU3HEHHBIX
CUTYyallUsSX M TPU HU3YUYECHHH JPYTUX Yy4eOHBIX MPEIMETOB, IMPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (HopMyIHpOBaTh MX Ha S3bIKE MAaTEMaTHKH M CO3/1aBaTh MaTeMaTHUYECKHE
MOJENY, MPUMEHATh OCBOCHHBIH MaTeMaTUUYECKU! amnmapaT s pPEUIeHHUs] IPaKTUKO-
OPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATH U OLIEHUBATh MOJIYYEHHbBIE PE3YJIbTATHI.

OcCHOBHBIE JIMHUU COZAEp KaHMs MPOrpaMMbl 110 MareMaTuke B 5-9 kiaccax: «Hucna u
BBIUMCIEHUSY, «Anredpa» («Ayredpandeckue BbIPpaKEHUA», «YPAaBHEHUS U HEPABEHCTBA»),
«DyHkuumny, «I'eomerpus» («I'eomerpuueckue GUIypbl U UX CBONCTBAY,

«3mMepeHne reoMeTpUYecKUX BEIMYMH»), «BeposSTHOCT M cTaTucTUKa». JlaHHBIE
JMHUH Pa3BUBAIOTCS IMApaJUIETIbHO, KX Iasi B COOTBETCTBUH C COOCTBEHHOH JIOTUKOM, OJTHAKO HE
HE3aBHUCHUMO OJIHA OT APYroM, a B TECHOM KOHTAKTE U B3aHUMOJICHCTBHH.

Conepxanue mporpaMMbl IO MaTE€MaTHKe, paclpenenéHHoe Mo rojamM oOy4eHwus,
CTPYKTYPHUPOBAHO TakUM O0Opa3oM, YTOOBl KO BCEM OCHOBHBIM, NPHUHLHUIIHAIBHBIM BOIIPOCAM
oOyuaromuecs: oOpaiainch HEOAHOKPATHO, YTOOBI OBJIAZICHUE MAaTEMaTUYECKUMU MOHATUSAMU U
HaBbIKaMU OCYIIECTBISJIOCHh MOCIEI0BAaTENbHO U IMOCTYNATEIbHO, C COONIOIEHUEM MPHUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAINCH B OOLIYI0 CHUCTEMY MaTeMaTHYECKHUX
MIPEACTABICHUN 00YYarONIUXCsl, paciupsis U yriyounss e€, oOpa3ys MpoYHble MHOKECTBEHHBIC
CBSI3U.

B cootBerctBun ¢ ®I'OC OOO wmarematuka SBIsS€TCS 00sA3aTENbHBIM Y4eOHBIM
MpeAMETOM Ha YPOBHE OCHOBHOTO o0mero oOpasoBanms. B 5-9 kmaccax wmaremaruka
TPaJAMLIMOHHO U3Yy4aeTCsl B paMKax CIEIYIOIUX y4eOHbIX KypcoB: B 5—6 Kilaccax — Kypca

«Marematukay», B 7-9 kiaccax — KypcoB «Anredpa» (BKIItOUast DIIEMEHTHI CTATUCTUKH H
Teopun  BeposTHoctel) U «['eomerpmsi». Ilporpammoit 1o MareMaTuke BBOJUTCSA
CaMOCTOSITENIbHBIN yueOHbIN Kypc «BeposSTHOCTb U CTAaTHUCTUKAY.

OO6mIee yrciIo YacoB, pEKOMEH/IOBAHHBIX JJI M3YYCHHS MaTeMaTHKU (0a30BbI YPOBEHB)
Ha YpOBHE OCHOBHOTO 00miero oopazoBanus, — 952 vaca: B 5 kiacce — 170 wacoB (5 4acoB B
Heneno), B 6 kimacce — 170 gacoB (5 wacoB B Henmenio), B 7 kmacce — 204 dgaca (6 4acoB B
Heqeno), B 8 kimacce — 204 gaca (6 4acoB B Hefenio), B 9 kiracce — 204 vaca (6 4acoB B HEZIEINIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBbI

1O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

N3ydyeHnne MareMaTHKH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANPABICHO Ha
JOCTHXKEHHE 00yJaroIMMUCS JTUYHOCTHBIX, METAPEMETHBIX M IPEIMETHBIX 00pa30BaTEeIbHBIX
Pe3yJIbTaTOB OCBOEHUS Y4eOHOTO IIpeaMeTa.

JUUYHOCTHBIE PE3VYJIbTATHI
JIM4HOCTHBIE Pe3y/IbTATHI OCBOEHHS POrPAMMBI T10 MATEMATHKE XapaKTepPU3YIOTC:
1) NaTPHOTHYECKOE BOCTIHTAHHUE:

NpOSBIECHMEM HHTEPECA K MPOIUIOMY M HACTOAIIEMY POCCHICKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOLIGHHEM K JOCTHKEHHSM POCCHHCKMX MAaTeMaTHKOB M  POCCHICKOI
MaTeMaTHUeCKOH MIKOJIBI, K CTIONb30BAHHMIO dTHX JOCTUKEHHUI B APYrUX HAYKAX M MPUKIATHBIX
chepax;

2) rpaskIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIONHEHHIO O0A3aHHOCTEH TIpakJaHMHA W pealu3allid ero Mpas,
TIpeACTABIEHHEM O MaTeMaTHYeCKHX OCHOBAX (YHKIMOHHUPOBAHMS PA3IMUHBIX CTPYKTYD,
ABJICHMH, MPOIEAYp IPakJIaHCKOro oOuiecTBa (HalpuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
06CYKIEHHIO STHYECKUX TPOOIEM, CBA3AHHBIX C MPAKTHUYECKHM MNPUMEHEHHMEM IOCTIKEHHil
HAayKH, 0CO3HAHUEM BAKHOCTH MOPAIbHO-THYECKUX MPUHIIUTIOB B AEATEIBHOCTH YUEHOTO;

3) TPY/0BO€ BOCIIUTAHHE:

YCTaHOBKOH HAa aKTUBHOE Y4acTHE B PENICHHH NPAKTHYECKUX 3a/]au MaTeMaTH4eCKOil

HAMpPaBIEHHOCTH, 0CO3HAHMEM BaKHOCTH MAaTEMaTHYECKOro 00pa3oBaHus Ha TIPOTSKEHHH BCeil



KHU3HH JUIsl YCTIEUTHOW MPO(EeCCHOHANBHOM JAEATENbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOECHUEM WHAMBUIYAIILHOM TpaeKTOpHUH OOpa3oBaHUS H
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTEeTHYECKOe BOCIIUTAHUE:

CMOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEIICHU, PACCYKJICHH, YMEHUIO BUIECTh MAaTEeMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) LEHHOCTH HAYYHOI'0 II03HAHUS:

OpHEHTAIE! B EATEIbHOCTU HA COBPEMEHHYIO CHUCTEMY HAYUHBIX IPEJCTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHA YEJIOBEKa, NPUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTH4YEeCKOH HayKu Kak c(epbl 4YeIOBEUYECKON MAESITEIbHOCTH, ATAaloB €€ pa3BUTUA U
3HAQYMMOCTH JJIs PA3BUTHS LIUBUIIN3ALAH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUDA,

OBJIQJICHUEM NIPOCTENIIMMU HABBIKAMU UCCIIEI0BATEIBCKON AESTEIbHOCTH;

6) ¢puznueckoe BocnuTanue, (popMUpOBaHHE KYJbTYPbI 310POBbSI M
IMOLMOHAJIBHOTO $J1aronoJIy4us:

TFOTOBHOCTBIO TPHUMEHSITh MaTeMaTHUeCKWE 3HAaHUS B HHTEpEcax CBOETO 3J0POBbs,
BEJICHUS 3I0pPOBOr0 00pa3a >KHU3HU (3/I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnueckas aKTUBHOCThH), CPOPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
MIPU3HAHUEM CBOETO ITpaBa Ha OMMOKY U TaKOr'o K€ MpaBa JAPYroro 4yejaoBeKa;

7) JKO0JIOTHYeCKOoe BOCTIMTAHHe:

OpHEHTAIle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HaHWM AJs peleHus 3aaad B o0nactu
COXPAaHHOCTH OKpY)KaloIlllel cpenabl, IIaHUPOBAHUS IOCTYIKOB M OLIEHKM HX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpYXKaroUel cpefibl, 0CO3HAHHWEM TIJI00aIbHOIO XapakTepa SKOJIOTHYECKHX
mpoOJIeM 1 TyTel WX PelIeHNUS,

8) ajanTauMs K M3MeHSIIOIIUMCS YCJOBUSIM COLMAIbHONW U NMPHUPOIHOM
cpenbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JESITeIbHOCTh, B TOM YHCIE YMEHHUE YUUTHCS Y JPYTruxX
JoJiel, mpuoOpeTaTb B COBMECTHOM N1€ATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCThIO B (POPMUPOBAHNU HOBBIX 3HAHUI, B TOM 4yHciie GOPMYIHPOBAThH UJIEH,
MOHATHS, TUIIOTE3bl 00 00BEKTaxX U SIBICHUSIX, B TOM UYHCJIE paHee He M3BECTHBIX, OCO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI3OB, TPeOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIC pPEIICHUs U
NnercTBUs, GOPMYITHPOBATH U OLIEHUBATH PUCKU U TIOCIEACTBUSL, (GOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI

B pe3ynpTaTe OCBOEHHS MpoTrpamMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuamomerocss OyayT chopMUpPOBaHBI MeETaNpeaIMETHbIE Pe3yIbTaThl,
XapaKTEepU3YIOLIMECS  OBJIAJICHUEM  YHUBEPCAJIbHBIMU  II03HABATEIbHBIMM  JCHCTBUSAMH,
YHUBEPCAIbHBIMM KOMMYHUKAaTUBHBIMU JCHCTBUSMH W YHHUBEPCAIBHBIMU PETYIATHBHBIMU
JIEUCTBUSAMU.

IHo3naBaTebHBIE YHUBEPCAJIbHbIE YUeOHbIE 1€l CTBUSA

ba3oBble Joruyeckue qeMcTBUA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHYeCKUX OOBEKTOB,
MOHATHM, OTHOIICHWH MEXAY TMOHATUSIMH, (OPMYIUPOBATh OMpPENETICHUS TOHSTHIA,
yCTaHABIMBATh CYIIECTBEHHBIN TMpU3HAK KiIacCHU(PHUKAIIMM, OCHOBaHUS s 000OIIeHUsS U
CpaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYTUPOBATH U MTPEOOPA3OBHIBATH CYK/ICHUS: YTBEPIUTEIbHbBIE

Y OTpUIATeNIbHbIC, eAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC,



BBISIBJIATE MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpPEYHS B
¢daxkTax, MJaHHBIX, HAONIOJCHUAX H  YTBEP)KICHHSIX, npeiarath KpUTEpUU ISt
BBISIBJICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

JIeTIaTh BBIBOJIBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKHU, JIEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aK/II0UYE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

pa3buparh  J0OKa3aTeNbCTBA  MAaTEMAaTUYeCKHX  YTBepXKJAEHHH  (IpsAMbIE U OT
MPOTHBHOTO), TPOBOAUTH CAMOCTOATENIBHO HECIOXKHBIE JI0KA3aTeIbCTBA MaTeMaTHUECKUX
(axTOB, BBHICTpAaUBATh apryMEHTAIHIO, PUBOIUTH IPUMEPHI U KOHTPIPUMEPH, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHHS,

BBIOMpaTh crmoco® pemieHus y4eOHOW 3amaund (CpaBHHMBATh HECKOJBKO BapUaHTOB
pemieHus, BbIOMpaTh HawOojee MOAXOAANMH € Yy4ETOM CaMOCTOSITETIBHO —BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBareibcKkue JeiicTBUS:

WCTONB30BaTh  BOMPOCHl KAk  MCCIIENOBATENbCKUH ~ MHCTPYMEHT  IO3HAHWA,
(dbopMynmHpoBaTh BONPOCH], (HUKCHPYIONIME MPOTUBOpEYHEe, NpoOdIeMy, CaMOCTOSTEIHHO
YCTaHABJIMBATh HCKOMOE H JaHHOE, (JOpMUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIIHIO,
MHEHHE;

MPOBOJIUTH TI0 CAMOCTOSITENILHO COCTABJICHHOMY TIUIaHY HECIIOKHBIM OSKCIEPUMEHT,
HEOOJIbIIOE HCCIEAOBAHWE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YecKoro OOBEeKTa,
3aBUCUMOCTEN 0OOBEKTOB MEXTY COOOM;

CaMOCTOSITEIEHO (POPMYIUPOBATH 00OOIIEHHS U BHIBOJIBI 110 PE3YJIbTaTaM IMPOBEIEHHOTO
HaOJFO/IEHUS, UCCIIEIOBAHMS, OLIEHNBATD JIOCTOBEPHOCTH IMOJy4CHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000I11eHHI;

MIPOTHO3UPOBATh BOBMOYKHOE Pa3BUTHE TPOIECCA, & TAKXKE BBIJBUTATH MPEIIOI0KEHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBUSIX.

Pabora c nundopmanmeii:

BBISIBJISITh ~ HEIOCTAaTOYHOCTh U U30BITOYHOCTD uH(pOpMaLnH, TaHHBIX,
HEOOXOIUMBIX JJISl PEeLICHUS 3a1a4H;
BbIOMpaTh,  aHAJIU3UPOBATD, CUCTEeMaTU3UpPOBATh U MHTEPIPETUPOBATD

MH(OPMALIKIO PAa3IUYHBIX BUIOB U (POPM MpeacTaBICHHUS;

BBIOMpaTh (OpMy IpeacTaBiieHns MHGOPMAIUN U WUTIOCTPUPOBATH pellaeMble 3a1auu
cXeMaMu, AuarpaMMaMH, HHOU rpadukoi M 1X KOMOWHAIUSAMU;

OIICHUBATh HAAEKHOCTh MH(OPMALMK MO KPUTEPUAM, MPEUIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBUSMU U LEISIMHU
oOlIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMHUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS 10 X0y PEIlIeHus 3a/1aui, KOMMEHTUPOBAThH

MOJIy4YEHHBIH pe3ybTar;

B X0J€ OOCYXIECHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOH TeMbl, MPOOIEMBI,
pelaeMoil 3a7auu, BBICKA3bIBaTh WJICH, HAllEJICHHbIE HA MOWCK PELICHHS, COTOCTaBISATh CBOU
CYXJCHUS C CY)KICHHSIMH IPYTUX YYaCTHUKOB JAuajora, oOHapyXHBaTh pa3lnyhe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTUPOBATh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3yAbTaThl PEUICHUS 3a/Jaud, HKCIIEPUMEHTA, UCCIEIOBAHMS, MPOEKTA,
CaMOCTOSITENILHO  BBIOMpAaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aJad TMpPE3eHTAlUuUu U
0COOCHHOCTEH ayAuTOpHH;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYATbHONW pabOTHI Mpu
pelieHny y4eOHbIX MaTeMaTHYeCKHX 3a/ay;

MPUHUMATh 1I€JIb COBMECTHOM JAESTENIbHOCTH, MJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThI, pacpeeNaTh BUIbI padoT, JOTOBapUBATKLCS, 0OCYKIATh MPOLIECC U Pe3yabTaT padoTHI,
0000111aTh MHEHHUS HECKOJIBLKUX JIFOIEH;



y4acTBOBATh B I'PYMIOBBIX (popMax paboTel (00CyxIeHHs, OOMEH MHEHHSIMHU, MO3TOBBIC
IITYpMBl W JAPYTHE), BBINOJHATH CBOIO YacTh pabOTBl M KOOPAMHUPOBATH CBOM JCHUCTBUS C
JIPYrUMH 4IEHAMH KOMAaH/bI, OIICHMBAaTh KAadyeCTBO CBOETO BKJIaJa B OOMMH MPOIYKT IO
KPUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIE YUyeOHbIe 1elicTBUS

Camoopranu3anus:

CaMOCTOSITEIEHO COCTaBJIATh IUJIaH, AJITOPHUTM pEUIeHHS 3agadd (WM ero 4YacTb),
BBIOMPATH CIOCO0 pEIICHHs ¢ YIETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOLECCa U pe3yibTaTa pereHus
MaTeMaTUYECKOM 3a1adu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TIPH PEIICHWH 3a/1a4H, BHOCHTH
KOPPEKTHBBI B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAHIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YNIbTaTa JESTEIHHOCTH TOCTABICHHON LM U YCIOBHUSM,
OOBSICHATH IPUYUHBI JIOCTIIKEHHSI WM HEJIOCTHIKECHUS 1IEJTH, HaXOAUTh OIINOKY, 1aBaTh OIICHKY
MIPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATDI

Hpe)IMeTHBIe pPE3YIbTAaTbl OCBOCHUA MPOTrpaMMbl II0 MATEMATHKE IPEACTABIICHBI I10
rojiaM oOydeHus B CIEIYIONIMX pa3jienax MporpaMMbl B paMKaX OTAEJbHBIX Y4eOHBIX KYpCOB: B
5—6 kmaccax — kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anredpay,

«I"eomeTpusy, «BepoSITHOCTh U CTATUCTUKAY.

PABOYASA ITIPOI'PAMMA YYEBHOT' O KYPCA

«MATEMATHKA» B 5-6 KTACCAX

MNOSACHUTEJIBHASA 3AIINCKA

[IpuoputeTHpiMU  1enssMH  OOydeHHsT MaTeMaTHKe B 56 Kjaccax  SIBISIIOTCS:
pooIDKeHne (POPMUPOBAHUST OCHOBHBIX MaTeMaTHUECKUX TTOHATUH (YHCIIO,

BEIMUMHA, TreoMeTpuueckas (Qurypa), oOecneuynBalOmMUX MPEEMCTBEHHOCTh |
MEPCIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUs 00yJIArOIIUXCS;

pa3BUTHE  HMHTEIUICKTyaIbHBIX WM TBOPYECKUX  CIOCOOHOCTEH  OOy4aromuxcs,
MO03HABATEIbHOM aKTUBHOCTH, UCCIICA0BATEIILCKAX YMEHUH, HHTEpeca K U3YUYCHHIO MaTEMATUKH;

MOJIBEJICHUE 00YJaIONIMXCs Ha JOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMAaTUKH M OKPYXKAIOIIEr0 MHUPa;

(dbopmupoBanue HyHKIIMOHATHPHONH MaTeMaTHUECKONW TPAaMOTHOCTH: YMEHUS Paclio3HaBaTh
MaTeMaTUYECKUE OOBEKTHI B PEAIbHBIX KU3HCHHBIX CHTYALIUSAX, IPUMECHSITh OCBOCHHBIC YMEHUS
JUTsL pEeIICHHsI TIPAKTHKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH TIOJIYUYCHHBIC PE3YIbTAThI
Y OLICHUBATh UX HA COOTBETCTBUE MPAKTUYCCKON CUTYAIIHH.

OcHOBHBIE JIMHUU COJIEp>KaHUsl Kypca MaTeMaTHKU B 5—6 Kkiaccax — apudmernyeckas u
TE€OMETPUYECKasi, KOTOPBIC PA3BUBAIOTCS MMAPaJUICIBbHO, KaX/iasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO, HE HE3aBUCUMO OJ[HA OT APYIroi, a B TECHOM KOHTAKTE€ M B3aUMOJICHCTBUHU.
Taxxe B Kypce MaTeMaTHKH MPOUCXOJUT 3HAKOMCTBO C dJIEMEHTAMH aireOpbl U onucaTeIbHON
CTaTUCTHUKH.

I/IzyquI/Ie apHQ)MeTqucxoro MaTrepuajia HaA4YWHACTCA  CO

cucTreMaTu3anuu U Pa3sBUTHUA 3HaHUM O HATYpaJIbHBIX YHUCJIaX, IIOJYYCHHBIX Ha
YPOBHE HA4YaJIbHOI'O 061].161"0 O6pa3OBaHI/I$I. HpI/I 9TOM COBCPIICHCTBOBAHUC

BBIYMCIIUTEILHOM TCXHHUKH u q)OpMI/IpOBaHI/Ie HOBBIX

TCOPCTUUCCKUX 3HaHUU CoYeTacTCca C Pa3BUTHUCM
BBIUHUCIIUTEIILHOM KYJIbTYpPHI, B YaCTHOCTH C

O6y‘-IeHI/IeM HpOCTCfIIJ.IPIM HpI/IéMaM MNPUKUIAKAU U OLICHKHU



pe3yabTaTOB BbIUMCIICHUH. V3ydyeHue HATYPaJTbHBIX YUCEN MPOJOHKACTCS B
6 Kjacce 3HAKOMCTBOM C HAUYaIbHBIMU TOHSATHSIMHU TEOPUU JENMMOCTH. Hawanmo wuzyueHus
OOBIKHOBEHHBIX M JECSATHYHBIX JpoOEH OTHECEeHO K 5 Kjaccy. DTO MEpBBIA 3Tall B OCBOCHUU
Ipo0eid, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMU, MOHSATHIMH TeMbl. [Ipu 3ToM
paccMoTpeHHe OOBIKHOBEHHBIX JpoOeii B TONHOM O00BEME MPEeANIecTBYeT H3YUCHUIO
JECSITUYHBIX JPOOCH, U4TO IEeIeCO00pa3HO C TOUKH 3PCHHUSI JIOTUKH M3JI0KCHHS YUCIIOBOM JTMHIH,
KOT/Ia TpaBUja JCHCTBHMA C JECSITHYHBIMH JPOOSMU MOXHO OOOCHOBATh YK€ H3BECTHBIMU
QITOPUTMAMHU  BBITIOJTHCHHSI JICHCTBUH ¢ OOBIKHOBEHHBIMH  JpOOSIMH. 3HAKOMCTBO C
JNCCSITHYHBIMH ~ JIPOOSMH ~ PAaCHIMPUT BO3MOXKHOCTH JUII TOHMMAaHUS  OOYyYarOIIUMUCS
MPUKJIATHOTO TMPUMEHCHHS HOBOW 3alWCH TPH H3YYCHUH JAPYTUX TMPEAMETOB W TIpU
MPaKTUYECKOM HCIoJib30BaHuU. K 6 kimaccy oTHecE€H BTOpOHM dTan B M3y4eHUHU ApoOei, rie
MIPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHHUs W mpeoOpa3oBaHusi ApoOeil, ocBoeHUE
HOBBIX BBIYHCIUTEIBHBIX QITOPUTMOB, OTTAaYMBAaHWE TEXHUKH BBIYUCICHUH, B TOM 4YHUCIIC
3HAUCHUH BBIPAKCHHM, COJIEP)KANINX M OOBIKHOBEHHBIC, U JCCATUYHBIC JAPOOU, YCTAaHOBJICHUE
CBs3€M MeXIy HHMH, pacCMOTpeHHE MPUEMOB pellleHus 3ajad Ha JIpoOu. B Hauvane 6 xmacca
MIPOUCXOIUT 3HAKOMCTBO C TIOHSATHEM TIPOTICHTA.

Oco0OeHHOCThIO M3YYCHHUS TOJIOKHTEIBHBIX U OTPHUIATEIBHBIX YUCEN SBISETCS TO, YTO
OHHM TaK)K€ MOTYT pacCMaTpUBaThCs B HECKOJIBKO ATAroB. B 6 kiacce B Havane M3y4eHUsT TEMBI
«[lonoxutenbHple U OTpULIATEIbHBIE UKCIa» Bblaensercs noarema «llensie yncna», B pamkax
KOTOpPO# 3HAKOMCTBO C OTPHIATEIBHBIMA YHCIAMU M JICHCTBUSAMHU C ITOJOXHUTCILHBIMH |
OTpUIATENIbHBIMHU YHCIIAMU MTPOUCXOJUT HAa OCHOBE COJIEP’KATEIbHOIO MOAX0Aa. ITO MO3BOJISET
Ha JIOCTYITHOM YpPOBHE TIO3HAKOMHTH OOYYaIONIUXCS MPAKTHYESCKA CO BCEMH OCHOBHBIMHU
MOHATHSAMH TEMBI, B TOM YHCJE M C MPaBHJIAMH 3HAKOB NP BBITOJHEHUH apru(PMETHICCKUX
neiictBuid. M3ydeHne parMoHAIBHBIX YMCET Ha 3TOM HE 3aKOHYMTCS, a OyJIeT MPOJIOJDKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOydyeHMHM pEIICHWIO TEKCTOBBIX 3amad B S5—6 Kiaccax MCHOJIB3YIOTCS
apudmernueckue npuémsl perienus. [Ipu oTpaboTke BHIUMCIUTEIBHBIX HABBIKOB B 5—6 Kilaccax
paccMaTpuBalOTCA TEKCTOBBIE 33/1a4Ml CJIEIYIOIIMX BHJIOB: 33Ja4d Ha JIBI)KEHUE, HA YacTH, Ha
MOKYIIKH, Ha paboOTy W MPOU3BOJUTENLHOCTh, HAa MPOLEHTHl, HA OTHOLIEHUS U MPOTOPLHH.
OOyuaromuecs 3HaKOMSTCA ¢ TMpuéMaMu pelieHus 3a4ad mepedbopoM BO3MOKHBIX BapHaHTOB,
y4arcst paboTaTh ¢ HHGOpPMAITUEH, MpeCTaBICHHON B (JopMe TAOIHI] HIIA JHATPAMM.

B nporpamme yue6HOro kypca «MaTtemaruka» mnpeaycMoTpeHo (opmupoBaHue
MPOIEEBTUUECKUX anreOpanyecKux IpeacTaBicHuil. bykBa kak CUMBOJI HEKOTOPOIO 4ucia B
3aBUCHUMOCTH OT MAaT€MaTH4YeCKOr0 KOHTEKCTa BBOJMUTCS MOCTENeHHO. bykBeHHas cHMBOJIMKa
IIMPOKO HCIIONB3YeTCsl MPEeXJAe BCEro s 3aluch OOIIMX YTBEPXKACHUNW U MPEUIOKCHUH,
(dbopMysl, B YaCTHOCTHU Il BBIYMCIICHUS] T€OMETPUYECKUX BEIIMYMH, B KaYECTBE «3aMECTUTEIISD»
qucia.

B mporpamme yueGHOro Kypca «MaTemaTHkay MpeicTaBlieHa HarisaHas TeoMeTpus,
HampaBJICHHAsT Ha pa3BUTHE OOpPa3HOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
M300pa3UTEeNbHBIX yMEHUH. OTO BaXHBIH dTalml B HW3YUYEHUH TEOMETPHHM, KOTOPBIi
OCYILIECTBISICTCS ~ HAa  HarJIAJHO-TIPAKTHYECKOM YPOBHE, OTNHMpaeTcss Ha HarJISIHO-
oOpa3Hoe MbllUIeHHe o0yJaromuxcs. bonbiias poiab OTBOIUTCS MPAKTHUECKON JIESATEIBHOCTH,
OTBITY, O9KCIIEPUMEHTY, MoJenupoBanuio. OOydaromuecs 3HAKOMSITCS C T€OMETPUUYECKHUMHU
¢dburypamMu Ha IUJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(PUTypalUsMHU, ydaTcs
n300paxkaTh MX Ha HEJIMHOBAHHOW W KJIeT4aTod Oymare, paccMaTpUBAaIOT UX MPOCTEUIIHe
CBOICcTBa. B mporiecce n3ydeHust HArIsAHON T€OMETPUN 3HAHUSA, TOTydeHHbIE 00ydatonUMUCs
Ha YpOBHE HAYaJIbHOTO 00IIeTr0 00pa30BaHusl, CHCTEMATU3UPYIOTCS U PACIITUPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Klaccax M3y4aeTcsi MHTeTpPUPOBAHHBIN TTPEeIMET

«MartemaTHKa», KOTOpBIM BKIIOYAeT apuU(PMETHUECKUd MaTepuan U HarJSIIHYIO
TEOMETPHIO, a TaKKe MPOIMEACBTHUECKUE CBEICHUS W3 anreOpbl, SJIEMEHTHI JIOTMKH M Hayala
OTHCATEIbHON CTATUCTUKH.

OO1ee 9ncIo 9acoB, PEKOMEHIOBAaHHBIX JJIs M3y4eHUs mareMatuku, — 340 yacoB: B 5
knacce — 170 gacoB (5 yacoB B Hezenio), B 6 kinacce — 170 9acoB (5 4acoB B HEAETIO).



COILEP KAHHUE OBYYEHMUS 5 KJIACC

HarypajbHble 4nc/ia 4 HyJIb

Harypanbnoe uucno. Psa Harypaneubix uymucen. Yucno 0. M300pakenue HaTypaIbHBIX
qyceJl TOUKaMH Ha KOOPAMHATHOM (YMCIIOBOM) IIPSIMON.

[To3uunonHas cucreMa cuuciieHUs. PuMckas Hymepauus Kak IpuUMep HENMO3UIIMOHHOMN
CUCTEMBbI cuMciieHus. [lecaTuuHas cuctemMa CUMCIICHUS.

CpaBHeHUE HaTypaJIbHbBIX YHMCEJl, CPABHEHUE HATYpaJIbHBIX YUCEII C HYJIEM.

Crnioco6b1 cpaBHeHus. OKpyriieHUEe HATYpaIbHBIX YHCEI.

CnoxeHue HaTypaJIbHBIX YHCEN, CBOWCTBO HYJsA MpPHU CJIOKEHWU. Bplumtanume Kak
JeicTBUE, 0OpAaTHOE CIOXKEHHUIO. Y MHOKEHHE HATypaJIbHbIX YHMCEJ, CBOMCTBA HYJIS U €IUHULIBI
npu yMHOXXEHUH. [leneHue kak jaedcTBHe, oOpaTHOe yMHOKEHHIO. KOMIOHEHTHI AeHCTBHIA,
CBsI3b Meky HUMH. [IpoBepka pesynbrara apudmerndeckoro neictus. [lepemecturensHoe u
COUETATENIbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXEHHS, pPacCHpelesIUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHSI.

Hcnonb3oBanue OykB /Ui 0003HAYEHMS] HEU3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOWCTB
apuMETUYECKUX JTCUCTBUH.

JlenuTenu v KpaTHbIE YMCIIA, pa3yiokeHUue Ha MHOXKUTeNU. [IpocThie U cocTaBHBIE YUCIa.
[Mpu3naku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenne ¢ octaTkoM.

Crenenp ¢ HaTypaJlbHbIM IIOKa3aTeleM. 3alKCh 4WcCia B BHJIE CYMMBI pPa3psIHBIX
CllaraeMbIX.

UucnoBoe BbIpakeHHE. BplunClieHHEe 3HAYEHWM YHUCIOBBIX BBIPAKEHUN, MOPAIOK
BBITIOJTHEHHUST  JIeUCTBUH. Vcmonb3oBaHWME TpPH  BBIYUCICHUSX TEPEMECTHUTEIBHOTO U
COUETATEeNIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXKEHHS, PaclpeaeiuTeIbHOrO CBOWCTBA
YMHOKEHHSL.

Apoon

[IpencraBnenue o apodu Kak crocode 3amucy 4acTh BeMUMUUHbI. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHbIE U HempaBWIbHBIE ApoOu. CMemaHHast ApoOb, MpeACcTaBIeHIEe CMEIIaHHOM Apoou B
BUJIE HENPaBWJIBHOM JApoOM W BBIAEIEHHE II€JI0M 4YacTH 4YHcia W3 HENpaBWIBHON JpoOu.
N3obpaxenue apoOeit ToukaMu Ha YuCcIoBOM mpsiMoii. OCHOBHOE CBOMCTBO JapoOu. CokparieHue
npo6eit. [IpuBenenue npoou Kk HOBoMY 3HaMeHaTen0. CpaBHEHHE IpoOeH.

CrnoxeHue W BeIYMTaHUE JApoOel. YMHOXKEHUE U JeJIeHHe ApoOeH, B3aMMHO- 0OpaTHbIC
npo6u. HaxoxaeHre 4acTu 1enoro U 1eioro 1o ero YacTH.

Jlecsatnunas 3anuck apobeid. [IpencraBnenue necaTnaHO# ApoOU B BUJie OOBIKHOBEHHOM.
N3obpaxenne necATUYHBIX ApoOEH TOYKaMHM Ha YKCIOBOW mpsMoi. CpaBHEHHME AECSITUYHBIX
poOeii.

Apudmernueckue AEUCTBUS C JECATHUUHBIMH JpoOsiMu. OKpyrieHue IecCITUYHBIX
poOeii.

Penrenne TekcTOBBIX 32124

Pemenne TekcToBBIX 3a7au apuPMETHUUECKUM CHOCOOOM. PelieHue JIOrHMYecKux 3ajad.
Pemenue 3amay nepebopoM BceX BO3MOKHBIX BapHaHTOB. Vcmonbp3oBaHue MPU PEHICHUH 3a/1a4
TaOJIMI] U CXEM.

Pewmenne 3amau, coaepxamux 3aBUCUMOCTH, CBSA3BIBAIOIIWE BEIMYHUHBI: CKOPOCTH,
BpeMsi, PAacCTOSHUE, IIeHA, KOJIUYECTBO, CTOMMOCTh. EMUHHIIBI M3MepeHusi: Macchl, 00bEMa,
LIEHbl, pAaCCTOSIHUA, BPEMEHHU, CKOpPOCTH. CBsA3b MEXJYy €IUHULIAMH HW3MEPEHHUS KaxJI0u
BEJIMYMHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBieHre JaHHBIX B BUJIE TAOIHII, CTOJIOYATHIX TUATPAMM.

Harasanas reomerpus

Harnsnueie npencraBienus o gurypax Ha MIIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd,
yroj, JIOMaHas, MHOTOYIOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoH, OCTpbIH, TymnmoW u
Pa3BEPHYTBIN YIJIBL.

JlnuHa oOTpe3ka, METPUYECKHE €IWHULIBI JUIMHBL. JlIMHa JOMaHOW, mepuMerp
MHOTOYTOJIbHUKA. MI3MepeHne u nocTpoeHue yriioB ¢ MOMOIIbIO TPAaHCHOPTHPA.



Harnsaneie npeacraBineHus o GUrypax Ha MmiIOCKOCTH: MHOTOYTOJIbHHK, MIPSIMOYTOJIbHHUK,
KBaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (PUTyYD.

N3ob6paxxkenue ¢uryp, B TOM ymcie Ha kierdatoid Oymare. [loctpoenne koHpUrypanuii
U3 4YacTted MNpsMOH, OKPY)KHOCTHM Ha HEIMHOBAHHOM M kieryarod Oymare. Mcnosib3oBaHue
CBOMCTB CTOPOH U YIJIOB IIPSIMOYTOJIbHHUKA, KBaJpaTa.

[Tnomans MPSIMOYTOJIbHUKA 51 MHOTOYT OJIbHUKOB, COCTaBJICHHBIX u3
NpSIMOYTOJIBHUKOB, B TOM 4Hcle (uryp, m300pak€HHBIX Ha Kieryaroi Oymare. Eaunuiist
MU3MEPEHUs TUIOIAIH.

Harnsgnaele npencraBieHHss O  MOPOCTPAHCTBEHHBIX — (UTypax:  MPSMOYTOJIBHBIN
napajuienenunesn, Ky0, MHoOrorpaHHuku. I3oOpakeHune mnpocTeWlIuX MHOIOTPaHHUKOB.
Pa3Béprku kyba u mnapamuienenunena. CoznaHue Mojeneil MHOTOIpaHHUKOB (M3 Oymaru,
IIPOBOJIOKH, IUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

OO0BEM NpAMOYTOJILHOTO Mapaenenumnesa, Kyoa. Enuaunel usmepenus oobéma.

6 KJIACC

HarypajbHble ynciaa

ApubdmMernueckne NCHCTBUS C MHOTO3HAYHBIMH HATypalbHBIMH YHCIaMHU. YHCIOBBIE
BBIpQKEHUS, TIOPSIOK JEUCTBUM, UCIOJIb30BaHUE CKOOOK. Vcmonb30BaHME MpPH BBIYUCICHUSX
MEPEMECTUTEIFHOTO U COUYETATEILHOTO CBOMCTB CIIOXKEHUS U YMHOXKEHHUS, PACTIPEICITUTEIILHOTO
CBOMCTBA YMHOKeHUs. OKpyrieHNe HaTypalbHbIX YHCEIL.

Jenutenun u KpaTHbIC YWCIIa, HAMOOJBIIMK OOMIMI JENUTENh W HaWMEHbIIEee oOIIee
KpatHoe. J[emuMOoCcTh CyMMBI U TIpou3BeieHus. [lenenne ¢ ocTaTKoM.

Apoon

OObIKHOBEHHAs1 poOb, OCHOBHOE CBOMCTBO ApoOH, cokpaiieHue apoodei. CpaBHEHUE U
yrnopsijounBanue apobeii. Pemienue 3amad Ha HaX0KJI€HUE YaCTH OT LIEJIOTO U LEJNOro IO €ro
gacTu. [[poOHOE YHCIIO Kak pe3yiabTaT neneHus. [IpenctaBieHue necITUYHOW IpoOW B BHIIE
OOBIKHOBEHHOM JpOoOM W BO3MOKHOCTH IIPEACTaBIICHUS OOBIKHOBEHHOW JpoOW B BHUIE
necsatudHou. JlecsTuuHbie ApoOU M MeTpudeckas cucrema mep. ApudMeTHdecKue NeUCTBUS U
YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomienune. JleneHue B JaHHOM OTHOIIEHWH. Macmtab, nporoprus. [IpumeHeHue
MPONOPIMHI MTPU PEIICHUH 3aad.

[Tonsite mponeHTa. Beiuucinenrue npoieHTa OT BETUYUHBI U BEIMYUHBI 110 €€ MPOLICHTY.
BoipaxkeHue  MpoOLEHTOB  JAECATUYHBIMU  JApoOsiMu.  PemieHme  3ajad  Ha  MPOLIEHTHI
BripaykeHue oTHOIIEHHUS BEIHUYMH B IPOIICHTAX.

IloJi0KUTeNbHBIE M OTPULIATEIbHbIE YHC/IA

[lonoxwurenpHble W OTpuULaTeldbHbIe uucia. llenple uwucna. Mopayns  yucna,
reoMeTpuueckas HHTepHpeTanus Monayias uyucina. M3o0paxeHwe uucen Ha KOOPIWHATHOU
npsmoii. YucnoBele mnpomexyTku. CpaBHeHHe uymcenl. ApudmeTHdeckue ACHCTBHUS C
MOJIOKUTETBFHBIMU U OTPUIATEIbHBIMU YU CIIAMHU.

[IpsmoyronpHas cucremMa KOOpAMHAT Ha IUlockocTH. KoopauHaTel TOYKM Ha
IJI0CKOCTH, alciucca u opauHata. [loctpoenue Touek 1 GUryp Ha KOOpAUHATHOM MIOCKOCTH.

bykBeHHbIE BbIpaKEeHUS

[Ipumenenne OykB IS 3aITUCH MAaTEMAaTUYECKUX BBIPAXKEHUI U npeanokenuii. CBoicTBa
apudmeTnyeckux AencTBUi. byKBEHHBbIE BBIpaXXCHHsS] W UYUCIIOBBIE MMOJCTAHOBKU. ByKkBeHHBIE
pPaBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOTO KOMIOHEHTa. Dopmynbl, (GopMynbl MepuMeTpa u
TUIOIIAIM MPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa apaienenumnena u Kyoa.

Pemenne TeKCTOBBIX 3a7a4

Pemenmne TekcTOBBIX 3a7ay apupMETHUECKUM CrocoOoM. PerieHne mornyeckux 3aad.
Pemenue 3ana4 nepe6opoM BceX BOSMOKHBIX BAPHAHTOB.

Pemienne 3amau, coxaepKamMxX 3aBUCHUMOCTH, CBSI3BIBAIOIIUX BEJIUYHUHBI: CKOPOCTb,
BpeMs, pPACCTOSIHHE, II€HA, KOJMYECTBO, CTOMMOCTH, MPOHU3BOJUTEIHHOCTh, BpEMs, OO0BEM
paboTel. ENWHUIEI M3MEpEeHHs: MacChl, CTOMMOCTH, PAacCTOSHUS, BPEMEHHU, CKOpocTU. CBA3b
MEXy €IUHULIAMH U3MEPEHUS KaKJI0M BETMYHHBI.



Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHMEM, IPONOPLMOHAIBLHOCTBIO  BEJIWYHH,
MPOIIEHTaMU; pEIIeHUE OCHOBHBIX 3a/1ad Ha IPOOH U TPOLIEHTHI.

OneHka U IpUKKJKA, OKpYyriIeHne pe3ynprara. CocraBieHne OyKBEHHBIX BBIPAKCHHNA IO
YCIIOBUIO 3aJ1a4H.

[IpencraBienue AaHHBIX C MOMOIIBIO Tabmuil U Auarpamm. CTonaOuyarbie AUATPaAMMBI:
YTEHHE U NOoCTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Harasianasi reomerpust

Harnsanuele npencraBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd,
yroJ1, JOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHoe pacnonoxeHue JBYX MNPSMbIX Ha IJIOCKOCTH, MapajieibHble MpsSMBIE,
NepIEeHIUKYIIApHbIE NpsiMble. 3MepeHne pacCcTOSIHUM: MEXTy JBYMsS TOYKAMM, OT TOUKHU JO
MPSIMOM, JJIMHA MapuIpyTa Ha KBaJpaTHON CETKe.

W3mepenue u MmocTpoeHHE YIJIOB C MOMOIIBIO TpaHCHOPTUPA. BUIBI TpeyrojbHHUKOB:
OCTpPOYTOJIbHBIM, MPSIMOYIOJIbHBIM, TYNOYTOJbHBIM, pPAaBHOOEAPEHHBIH, PABHOCTOPOHHMU.
UYeTbIpEXYroJbHUK, IPUMEPHI YETHIPEXYTOJbHUKOB. [IpSAMOYroabHUK, KBaJpaT: UCIOJIb30BaHUE
CBOICTB CTOPOH, yIJIOB, AuaroHanel. M3o0pakeHne reoMeTpuyeckux GUryp Ha HeJITMHOBaAHHOMU
Oymare c HCIOJb30BAaHUEM LMPKYIs, JIMHEHKH, YrojbHUKA, TpaHcrnoptupa. lloctpoenus Ha
KJIeT4aToil Oymare.

[lepumerp MHoOroyronpHuka. IloHsTHe momwaan QUIypel, €IUHULBI HU3MEPEHHUs
wiomaay. [IpubnmxénHoe maMepeHue Mmiomand GUryp, B TOM YHUCIIe Ha KBaJpaTHOW CETKe.
[TpubmmkEHHOE N3MEpEHNE JUIMHBI OKPYKHOCTH, IJIOIIAIN KpyTa.

CumMmerpusi: IeHTpalbHas, oceBas U 3epKanbHass cuMmMmerpuu. [loctpoenue
CUMMETPUYHBIX QUTYP.

Harnanuele mpencrtaBieHus O NPOCTPAHCTBEHHBIX (GUIypax: Napasuielenunen, Kyo,
npu3Ma, nupaMuja, KOHyc, HIUIUHAP, map U cdepa. M300pakeHne NpocTpaHCTBEHHBIX QUIYP.
[Ipumepsl  pa3BEPTOK MHOTOTPAHHHUKOB, IWIMHApa U  KoHyca. Co3gaHue Mojeneit
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpoOBOJIOKH, TUTACTUIIMHA U JPYTUX MaTEPHAIIOB).

[Tonsatne o00bEéMa, eauHUIBI u3MepeHuss o00béMa. OO0BEM  MPSIMOYTOJIBLHOTO
napajuiesenumnesna, Kyoa.

NPEIMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHUSI POTPAMMBI y4€OHOTO Kypca K KOHITY 00y4eHus B 5
KJacce:

Yucaa ¥ BLIYMCIEHUS

[ToHMaTh ¥ MPaBUIBLHO YIOTPEOISATH TEPMUHBI, CBSI3AHHBIC C HATYPAIbHBIMHU YHCIIAMH,
OOBIKHOBEHHBIMH H JIECATUYHBIMH JIPOOSIMHU.

CpaBHHBATH U yIOPSAI0YNBATH HATYPAIbHBIC YUCIIA, CPABHUBATH B IPOCTEUIITNX CITydasX
0OBIKHOBEHHBIC JIPOOH, IECATUYHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOW (YHCIOBOM) MPSMOI C COOTBETCTBYIOLIUM €if
YHCIIOM M U300paXkaTh HATYypaIbHbIC YHCIA TOYKAMU Ha KOOPJIAMHATHON (YMCIOBOM) MPSMOI.

BrImonassaTe apupMeTHICCKHE JIEHCTBHS C  HaTypaJbHBIMU YHCIIaMU, C
OOBIKHOBEHHBIMHU APOOSIMHU B MTPOCTEHIINX CITydasiX.

BoInonHAT MpoOBEpKY, MPUKHUIKY pe3yiabTaTa BblYMCIeHUH. OKpyIJsiTh HaTypajabHbIC
YHCIIa.

Pemenne TeKCTOBBIX 3a7a4

PemaTh TekcToBbIE 33124 apUPMETUYECKUM CIIOCOOOM U C TIOMOIIBI0 OPraHU30BaHHOTO
KOHEYHOTO Tiepedopa BCeX BOZMOKHBIX BAPHAHTOB.

Pemats 3a1aun, copeprkaiire 3aBUCUMOCTH, CBS3BIBAIOIINE BETUYNHBI: CKOPOCTH, BpeMs,
paccrosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alucH, CXeMbl, TaOIUIIbI, 0003HAUYEHUS IIPH PEIICHUH 3a]ay.

[Tonp30BaThCst OCHOBHBIMH €TUHUIIAMU U3MEPEHUS: IICHBI, MACChI, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPXKaTh OJTHU €IUHUIIBI BEIMUYUHBI Yepe3 APYyTHeE.



W3Bnekars, aHAJIN3UPOBATh, OIICHHWBaTh HMH(OpPMAaIHIO, IIPEJICTABICHHYIO B
tTabnuie, Ha CTONOYATON JAMarpamMme, MHTEPIPETHPOBATH IPEACTABICHHBIC JaHHBIC,
HCII0JIb30BATh JAHHBIE IPU PELICHUU 3a/1a4.

Harnsanas reomerpus

[lonb30BaTbcsl T€OMETPUYECKUMHU MOHATHUSIMU: TOYKA, HpsiMas, OTPE30K, JIyd, Yrod,
MHOTOYI'OJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBoauTH TpUMEpPHI OOBEKTOB OKPYKAIOLIETO MHpa, UMEIIMUX (HOpMYy H3YUECHHBIX
reOMETPUIECKUX HUTyp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYKO C yrjamMu: BEpIIMHAa CTOpPOHA, C
MHOTOYI'OJIbHUKAMM: YroJl, BEpIIMHA, CTOPOHA, JUaroHallb, C OKPYKHOCTBIO: pajnyc, JUaMeTp,
LEHTP.

N300paxaTe M3ydeHHBIE TE€OMETpUYecKne (GUTyphl Ha HEIMHOBAHHON W KIIETYATOU
Oymare ¢ MOMOIIBIO IUPKYJIS U IMHEHKH.

Haxomute JUIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEpPEHUEM C

MOMOIIbIO JIMHEHKH, CTPOUTh OTPE3KU 3aJaHHOM [UIMHBI, CTPOUTH OKPYKHOCTb
3aJJaHHOTO pajauyca.

Hcnonp3oBath CBOWCTBA CTOPOH UM YIJIOB MPSAMOYIrOJbHMKA, KBajpara Uil HX
MIOCTPOEHHSI, BBIYMCICHHS TUIOLIAAN U IEPUMETPA.

BoruncnsaTe nepuMeTp U II0Laab KBajapara, NpsiMOyroibHUKa, QUIyp, COCTaBICHHbIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ucIiie Gpuryp, n3o0pak€HHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTbCcsi OCHOBHBIMU METPUYECKUMH €IMHHUIIAMU W3MEPEHUS JJIMHBI, MJIOLIAIN;
BBIPA)KaTh OJTHU €IMHUIbI BETUYUHBI Uepe3 Ipyrue.

PacnioznaBate mapasuienenumnen, Ky0, UCIOIb30BaTh TEPMHHOJIOTHIO: BEpLIMHA, PeOpo
rpaHb, U3MEPEHUSI, HAXOJUTh U3MEPEHUs NapajuieNenumneaa, Kyoa.

Boruncnsate 00b€M KyOa, mapajuiesienumnesna mo 3aJaHHbIM HW3MEpPEHHsM, MOJIb30BaThCs
€IMHUIIAMH U3MEPEHUs 00bEMa.

Pemare HecnokHblE — 3aJaud HAa  U3MEPEHUE  IEOMETPUYECKHX  BEJIMYUH B
IIPAKTUYECKUX CUTYaLUsX.

IIpenmeTHble pe3ysbTaThl OCBOSHHSI IPOrpaMMbl y4eOHOTO Kypca K KOHIy 00y4eHus B 6
KJIacce:

Yucia ¥ BBIYUCICHHUA

3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHbIE C PA3JIUYHBIMU BUAaMU YUCEI U CIOCO0AMH UX
3aIlUCH, IEPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OJHOM ()OPMBI 3aIIUCH YKCIIa K IPYroil.

CpaBHMBAaTh M YNOPSA0YMBAThH II€JIbI€ YMCIIA, OOBIKHOBEHHbIE M JECATUYHBIE IpooH,
CPaBHMBATh YMCJIA OJHOTO U Pa3HBIX 3HAKOB.

BbInonHATE, coyeTass ycTHbIE M NHCbMEHHbIE NPUEMBI, apu(pMeTHdecKue IeHCTBUS C
HaTypalbHBIMM W LEJIbIMM YHCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU  JpoOsMH,
IIOJIOKUTEIIbHBIMU U OTPULATEIbHBIMUA YMCIIAMHU.

BbluMcnATe 3HA4YEHMSI UWCIOBBIX BBIPAXKCHWM, BBINOJIHATh MNPUKUIAKY W OLCHKY
pe3yibTaTa BbIUMCICHUH, BBIIOJHATH NpPeoOpa3oBaHUsl YHCIOBBIX BBIPAKEHUI Ha OCHOBE
CBOMCTB apu(PMETHUECKHUX JACHCTBUH.

CooTHOCUTH TOYKY Ha KOOPAMHATHOW NPSAMON C COOTBETCTBYIOUIUM €M YHUCIOM U
n300pakaTh YMCIla TOYKAaMU Ha KOOPJMHATHON NPSAMON, HAXOJUTh MOJyJIb YUCIIA.

CoOoTHOCUTB TOYKH B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAUHATAMHU ITON TOUKH.

OKpyTyasTh LieNble YUCia U JeCATUYHbIE JpoOu, HAXOAUTh NPUOIMKEHUS YUCElL.

Yucnosbie 1 OyKBeHHbIE BbIPAKCHHSA

[TonuMaTh ¥ ynoTpeOisiTh TEPMHUHBI, CBA3aHHBIE C 3aMUChIO CTENEHU YHCIa, HAXOIUTh
KBaJ[paT M Ky0O 4Kcia, BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTETIEHU.

[lonb3oBaTbCs MpU3HAKaMU JEIMMOCTH,  pacKIaiblBaTh  HATypaJbHbIE  YHMCIIA Ha
IIPOCTBIE MHOKHUTEIH.

[Tonp3oBaThbes MacITaboOM, COCTABIAThH IPOMOPIIMK U OTHOILLICHUSI.



Hcnonb3oBate OykBbl Uisi 00O3HAYEHHS YHUCEN TMPH 3alMUCH  MaTeMaTUYECKUX
BBIPKEHUH, COCTABISTh OyKBEHHBIC BBHIPAKEHUS U (OPMYIIbI, HAXOIUTh 3HAYCHHSI OYKBEHHBIX
BBIPAKCHUH, OCYIIECTBIISASL HEOOX0IMMBbIE TIOJICTAHOBKH U TIPE0Opa30BaHUSL.

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TekCTOBBIX 3224

Pemate MHOTOIIIArOBBIE TEKCTOBBIC 331241 apU(PMETHIECKUM CIIOCOOOM.

Pemars 3agmaun, cBsA3aHHBIE C OTHOILEHHUEM, IPONOPLUOHAIBHOCTbIO BEJIMYMH,
MPOIIEHTaMH, PelIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU M MPOIEHTEHI.

Pemats 3amauu, coneprkaniie 3aBUCUMOCTH, CBSA3BIBAIOLINE BEIMUHHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1I€Ha, KOJMYECTBO, CTOMMOCTb, IPOU3BOAMTEILHOCTh, BpeMs, 00bEMa paboThI,
UCIOJIB3YS  apu(METHYECCKHE JCHCTBHUS, OICHKY, TPUKHIKY, II0JIb30BAThCS CAMHULIAMU
U3MEpPEHUs! COOTBETCTBYIOUINX BEIUYHH.

CocTaBisTh OyKBEHHbIE BBIPAXKEHHUSI 10 YCIOBUIO 3a7a4u.

N3Bnekary nHpopmaIuio, IpeIcTaBICHHYIO B TaOIUIaX, HA JIMHEWHOH, CTOI0YaTON MITH
KpyroBO# JuarpamMmax, MHTEPIPETUPOBATH NPEACTABIECHHBIE JAaHHBIE, UCIOJIb30BaTh JaHHbIE
IIpY pelIeHnH 3a/ay.

[IpencraBasTs nHGOPMAITUIO C TOMOIILIO TAOIHIL, TUHEHHOMN U CTOJIOYATOM TUArpamm.

Harasignasi reomerpus

[IpuBouTH TIpUMEPHI OOBEKTOB OKPYNKAIOIIETO MHpa, UMEIIMUX (HOPMYy H3yYEHHBIX
TEOMETPUUECKHUX TIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYpP, TMPUMEPHI PaBHBIX U CHUMMETPUYHBIX
¢buryp.

N300paxkaTe ¢ TOMOIIBIO LUPKYJS, JUHEHKH, TpaHCIOPTHpAa HAa HEJIMHOBAHHOW H
KJleT4aToll Oymare U3ydeHHbIe IIJIOCKHE TreoMeTpuueckue (GuUrypsl U KOoHGUrypauuu,
CUMMETPUYHBIE (PUTYPHI.

[Tonp30BaThCcsi TEOMETPUUECKMMH  TOHATHUSMH: PABEHCTBO  (QUTYP, CHUMMETPHA,
HCIIOJIb30BATh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPHEN: OCb CUMMETPHH, LIEHTP CUMMETPHH.

Haxonuthe BeaWYMHBI YII0B HM3MEPEHHEM C MOMOLIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, TIOJIB30BAThCA TNPU PEHICHWH 3a]ad TpajyCHOM MEpOl YIJIOB,
pacro3HaBaTh HA YEPTEHKAX OCTPBIN, MPAMOM, pa3BEPHYTHIN U TYMOM YIJIbI.

BbluucnsaTe nnuHYy JOMaHOW, NMEPUMETP MHOTIOYTOJIBHHKA, IOJIb30BAaThCS €IMHHUIIAMH
W3MEPEHUS JUIUHBI, BBIPAXKaTh OJIHU €IMHULIBI U3MEPEHUs JUTMHBI Yepe3 ApyTHe.

Haxonutb, ucnosib3yst 4epTEXHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKY BYMsI TOUKaMHU,
OT TOYKH JI0 NPSAMOM, JJINHY IyTH HA KBAJAPAaTHOU CETKE.

Boruncnate miomanbs (Uryp, COCTaBIEHHBIX U3 MPSIMOYrOJBHUKOB, MCIIOJIb30BATh
pazbueHre Ha  MPSAMOYTOJbHHKH, Ha paBHbIE burypsi, JIOCTpauBaHUe J0
MPSIMOYTOJIbHUKA, 110JIb30BATHCSI OCHOBHBIMU €IMHULIAMHM U3MEPEHHUs IUIOIIA/IN, BbIPAXaTh OJHU
€AVMHULBI U3MEPEHUS IJIOLAIN Yepe3 Ipyrue.

PacnioznaBath Ha MOJAESAX M U300PAKEHUAX MUPAMUY, KOHYC, [IHIUHIP, UCIIOIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N300paxkaTh Ha KIeT4aToi Oymare MpsMOYTOJbHBIN HapaieNenumne].

Boruncnsate 065EM MPSAMOYTOJIBHOTO Mapaliienenunena, Kyoa, mojab30BaThCsl OCHOBHBIMHU
€IMHULIAMU U3MEPEHHS 00bEMa;

Pemate  HecnmoxkHble 3aJayd  HAa  HAXOXKJACHUE TE€OMETPUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTYyaIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

TemaTtuueckoe IIaHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOJAUMBIX Ha OCBOCHHC KaX(HOfI TCMBI y‘l€6HOI‘O Kypca

«MaremaTiKa» aJanTUPOBAHHOM OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOT'O 00I1Ier0o 00pa30BaHUs 00Y4arOIIUXCS C 3aIePKKON

TICUXUYECKOTO Pa3BHUTHS, B [IEJIOM COBIAIAIOT C COOTBETCTBYIOIIMM Pa3/IeioM padodeid mporpaMMbl yueOHOTO Kypca «MaTeMaTuka

00pa30BaTEIILHON MPOrPAMMBI OCHOBHOTO 00IIET0 00pa3oBaHusI.

5 KIIACC
KosmmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoabsubie | Ilpakruyeckue (1upp )
NMPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
1 HarypaneHbie uncna. JlevictBus ¢ 43 1 0 bubnnoreka [IOK
HaTypaJbHBIMH YHCJIAMU https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. JInnnu Ha 12 0 9 bu6mmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmmoreka [JOK
3 OOBIKHOBEHHEIC APOCH 48 1 0 https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
4 Harnsanas reomerpusi. MHOTOYTOJIBHUKH 10 0 1 httos://m.edsoo.ru/7f4131ce
bubnuoreka [IOK
> JlecaTurirbIe Apodu 38 1 0 https://m.edsoo.ru/7f4131ce
5 Harnsannas reometpus. Tena u purypsl B 9 0 1 bubnunoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! Tosropenne 1 0dodmerne 10 1 0 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 170 4 4
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6 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoabubie | Ilpakruyeckue (wucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
! Harypaiersie wmcra 30 1 0 https://m.edsoo.ru/7f414736
2 Harnsanas reomerpus. Ipsmele Ha v 0 0 bubnnoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
3 Jlpodn 32 1 1 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
4 Harnsanas reomerpust. Cummerpus 6 0 1 https://m.edsoo.ru/7f414736
bubmmoreka [JOK
> Berpaierns ¢ Oykpavi 0 0 0 https://m.edsoo.ru/7f414736
5 Harnsnnas reomerpusi. @urypel Ha 14 1 1 bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
7 [TonoxxuTenpHbIC U OTPUIIATEIBLHBIE YUCIIA 40 1 0 httos://m.edsoo.ru/7f414736
bubnuoreka [IOK
8 HpencTanicHIC JAHHEIX 6 0 . https://m.edsoo.ru/7f414736
9 Harnsanas reomerpus. @uryps! B 9 1 1 bu6nuoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEenue, o600IIeHNE, 20 1 0 bu6nmoreka [JOK
cucTeMaThu3alusg https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 [ITIPOI'PAMME 170 6 5
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5 kiaace (He menee 170 u)

Ha3zBanue
pasaesa (Tembl)
Kypca (4Huci10

OcHoBHOE€ CoAepKaHue

OcHOBHbIE BU/IbI 1eITEJIbHOCTH Oﬁy‘lalOIIII/IXCH

4acoB)
HarypajabHbie Jecatuynas cucrema cuucieHus. Psan HarypanbHbIX yucell. |YurTarb, 3anucbiBaTh, CPABHUBATH HATYpPAJIbHBIC YHCIA;
yuca. Jleiicreus ¢ | Harypansnbiii psang. Uucno 0. HaTypanbHble unciia Ha KOOp-|y4acTBOBaTb B OOCY:KIEHHH CHOCO0OOB yIIOPAJOYMBAHMS
HATYpaJbHbIMHA nuHATHOM mpsimoii. CpaBHEHHE, OKPYIJICHHE HATypalbHBIX | YHCEI.
YHCJIAMH YUCelL HN3o0paxkars KOOpAMHATHYIO MpSAMYIO, OTMe4YaThb 4HCIa

(43 v)

Apudmernueckue JEUCTBUS C HaTypajdbHBIMH UYHCIAMH.
CBoiicTBa HyJNs NpPU CIOKEHWM W -yMHOYKEHHWH, CBOMCTBA
€IVUHUIBl  Npu  yMHOXeHuu.  IlepemecturensHOoe W
COYETATEJIbHOE  CBOMCTBA  CJOXKEHHMS M YMHOJXKEHHS,
pacnpeoenumenbHoe C8OUCMEO YMHOICEHUS.

TOYKaMH Ha KOOp)IHHaTHOﬁ prlMOI\/II, HaX0/IUTbh KOOPAWHATBI
TOYKH.

HccaenoBarb cBoiicTBa HaTypaiabHOTO psifa, uncen 0 u 1 npu
CJIOKCHUH 1 YMHOXKCHHU.

Hcnob30BaTh NPaBUHIIO OKPYTJIEHUS HATYPAJIbHBIX YHCEN IPU

14




[enumenu u Kpamuble 4YNCHA, PA3JIOKEHHE YHCIA Ha
MHOXuTenu. Jlenenue ¢ ocrarkom. lIpoctele M cocraBHbIE
yucna. Ilpusznaxu denumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypalIbHBIM [I0KA3aTEIEM.

Yucnossle BeIpaXXeHUS; MOPSAIOK JCHCTBUN.

Pemienne TekcTOBBIX 3a7a4y Ha BCe apu(MeTHIecKue ICHCTBHS,
Ha JBM)KEHUE U TMOKYIIKH.

HEO0OXOIMMOCTH C OIIOPOM Ha AJITOPUTM IIpaBUJIA.

BeinoiHATL apudMerudyeckue NEHCTBHA C HATYPAIBHBIMU
YUCJIaMU, BBIYMCJISATb 3HAYEHUS YHCIOBBIX BBIPAXKEHHUH CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJICHUE B BUJIE CTEIICHU, YUTATh CTEICHH,
HCIOJb30BATh TEPMHHOJIOTHI0O (OCHOBaHME, TIOKA3aTelb),
BBIYMCJIAATh 3HAYEHUS CTEMeHeW mNpu HEOOXOJAUMOCTU C
BHU3yaJIbHON OIIOPOM.

BhInoIHATL NPUKUAKY M OLEHKY 3HAYEHUN YHMCIOBBIX
BBIpOXCHU, MpeAaaraTb U NPUMEHATH NMPUEMBbI MPOBEPKHU
BBIYMCIICHU .

Hcnonp30BaTh mTpHU  BBIYKUCICHUSAX IepPeMeCcTHTEbHOEe H
coyeraTtejibHOE CBOMCTBAa CJOKEHHSI M  YMHOKEHUS,
pacnpedenumenvroe ce0UCME0 yMHOMceHUun;, GOpMYIUpPOBATh
U TPUMEHATH TpaBWIa  NPeoOPa30BAHUA  YHCJIOBBIX
BbIPasKeHU HA OCHOBE CBOMCTB apu(pMeTHYECKHUX AeHCTBUI
NMPHU HEOOXOAUMOCTH € HANPABJIAIOIIEH MOMOLIBIO.
®opMyIUpoOBaTh ONpeAeeHUusl JeIUTeNsl U KpaTHOro (c
OTIOpPOM Ha aJITOPUTM IPaBHUIIa), HA3BIBATh JICIIUTEIH U KPATHBIC
YlClla; Paclmo3HABaTh IMPOCThIE U  COCTAaBHbIE UHUCIA;
(popmyJIMpOBATH M MPUMEHSITH NPU3HAKH JICTUMOCTH Ha 2, 3,
5, 9, 10, (c omopoli Ha adropuT™M IpaBWja); NMPHUMEHSTH
AJITOPUTM  PA3JIOKEHUS 4YHCIIa Ha TPOCTbIE MHOXKUTEIH;
HAXOMTh OCTATKH OT JICJICHUs U HEMIOJIHOE YaCTHOE.
Pacno3dHaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O
HATypaJIbHBIX YUCJIaX, IPUBOJUTH MPUMePbI U KOHTPIIPUMEPHI,
CTPOMTHb BBICKA3BIBAHUSI U OTPULIAHUS BBICKA3BIBAHUU O
CBOMCTBaX HaTypaJIbHBIX YHCET C OMOPOil Ha oOpasell.

Pemiatp TekCcTOBBIE 3a7a4Ml  apUPMETUYECKUM CIIOCOOOM,
HCMOJIB30BATH 3aBUCHMOCTH MEXIYy BEIWYHMHAMU (CKOPOCTb,
BpEMsl, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh U JIp.) IIpH
HEO0OXOIUMOCTHU C UCTIOJIB30BAaHUEM CIIPABOYHON MH(pOpMaInu:
aHAJIM3MPOBATH TEKCT 33/1a4, nepedopMyIMPOBaTh YCIOBUE,
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HU3BJIEKATh HE0O0X0UMbIE JITaHHBIE, YCTAHABJIUBATH
3aBUCUMOCTU MEXKJYy BEJIMYMHAMHU IpU HEOOXOAMMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

MogaeanpoBaTh XOJ PELICHHs 3aJa4d C IOMOIIBIO PHUCYHKA,
CXEMBI, TaOIUIIBL.
IIpuBoauTs, pazduparn
peleHn TEKCTOBBIX 3a4a4.
C noMompbl0 megarora OUEHMBATh IOJYYEHHBIH pe3ynbTar,
OCYHIECTBJSATH  CaMOKOHTPOJIb,  IPOBEpsAss  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTD OIIMOKHU.

Pewamv 3a0auu ¢ nomowivio nepebdopa ecex 603MOMHCHBIX
6apuanmog.

3HAKOMMTBCS € HCTOpPHel Pa3BUTHUS APU(PMETHKH.

pas3jiMyHbBIC  PCIICHHA, 3allMCHU

Harasignasn
reomerpus. JIunuu
HA MJIOCKOCTH

(12 )

Touka, mpsiMasi, OTpe30K, Jyd. Jlomanas. VM3mepeHue MIMHBI
OTpE3Ka, METPUYECKHE EAWHUIbBl HU3MEpPEHUs  JUIMHBI.
OKpYyXHOCTb U KPYT.

[IpakTrueckas padorta «IlocTpoeHue y3opa u3 OKpy>KHOCTEI».

VYron. Ilpsamoi,
H3mepenue yrios.

OCTPBIM, TYNOW U Pa3BEPHYTHIA YIJIBI.

[IpakTuueckas padota «IlocTpoeHue yriosy.

PacnosnaBare Ha  depTexkax,
UCIIOJb3ysl TEPMHUHOJIOTHIO, W H300pakaTh C ITOMOILBIO
4epTEXKHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOJAMMOCTH  TIO
BU3YQJIIbHON OIOpE): TOYKY, MNpPSIMYI0, OTPE30K, Jyd, YroJl,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3zHaBaTh, NPUBOAMTH NMPUMePbI OOBEKTOB PEAIBHOTO
MUpa, UMEIUX (OopMy H3YYEHHBIX (PUTYp, OLEHMBATh HX
JIMHENHBIE pa3MepBhlL.

Hcnoab30BaTh IMHENKY U TPAHCHOPTUP KAK MHCTPYMEHTHI 1S
MIOCTPOCHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BEINUUHY
yria; CTPOMTBH OTPE30K 3aJaHHOW JUIMHBI, YIoJI, 3aJaHHOU
BEJIMYMHBI; OTKJIAABIBATH LUPKYJIEM PaBHbIE OTPE3KU, CTPOUTH
OKPYKHOCTb 33/IaHHOTO pajuyca.

HN3o6paxkars KoHPUTypaluu reoMeTpudeckux Guryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YaCTE€d Ha HEJIMHOBAaHHOUW U
KJeTyaToil Oymare; mpeajaraTb, OMUCHIBATH M 00CYXKIaTh
Croco0bl, AJrOPUTMBI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHanm3a.

PacnozHaBaTh M M300pakaTh HAa HEJIMHOBAHHOW M KJIETYATOU

PUCYHKaX, ONHUCHIBATD,
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Oymare mnOpsAMOM, OCTpbIH, TyNoi, pa3BEPHYTHIA  YIJIbI;
CPaBHHUBATH YIJIbL

BopI4uCIATH JUIMHBI OTPE3KOB, IOMAHBIX.

IlonumaTe ¥ HMCHOJIBL30BATH NPH  PpelIeHHMH 3a4a4

3aBHCHMOCTH MEXJYy €AMHUIIAMU METPUUYECKON CUCTEMBI MED;
3HAKOMMTbCS C HEMETPUUYECKUMU CUCTEMaMH MEp; BbIPAXKATh
JUIMHY B pa3JIMYHBIX €MHULIAX U3MEPEHUS TPU HEOOXOIUMOCTH
C OTIOPO# Ha CTIPAaBOYHYIO HH(GOPMAITHIO.

HccnenoBatb purypsl 1 KOHQUrypaluu, UCHOIb3Yys HU(POBBIE

pecypchl.

OOBIKHOBEHHbIE
npodu
(48 v)

Hpo6b. IlpaBunbHble U HempaBwibHble JpoOH. OCHOBHOE
CBOMCTBO poOu. CpaBHEHHUE IPOOEH.

CrnosxeHure U BbIYMTaHUE OOBIKHOBEHHBIX JIpoOeil. CMmelaHHast
npoOb. YMHOXEHHWE W JIeJIeHHEe OOBIKHOBEHHBIX JpOOeii;
B3aMMHO-00paTHBIC POOH.

Pemenne TekCTOBBIX 3amad, coaepkamux ApoOu. OCHOBHBIC
3a/1a4u Ha JApOOH.

[Ipumenenue OYKB Ui 3alIMUCU MAaTEMATHUYECKUX BBIPAXKEHUN U
MPEUIOAKEHUH.

MopesmpoBars B rpaduueckoif, mnpeamerHoi dopme, ¢
MOMOIUIBI0 KOMIBIOTEPA TMOHATUS U CBOWCTBA, CBSI3aHHBIE C
0OBIKHOBEHHOU IPOOBIO.

YuraTth U 3aMCHIBATh, CPABHUBATH OOBIKHOBEHHBIC JIPOOH,
NnpenIaraTb M 00Cy:K1aTh COCOObI YIIOPSIOYMBAHUS IPOOCH.
N3o06pakaTs OOBIKHOBEHHBIC IpoOu  TOYKaMu Ha
KOODAMHATHOM  MOPSAMOM;  MCHOJb30BAaThb  KOOPAMHATHYIO
MIPSIMYIO JJTs1 CpaBHEHHUsI IpoOeit.

DopMyJIMPOBATh, 3alIUCHIBATH € OMOLIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JApOOM C OMOpPOM Ha MpaBuUio;
HCIO0JIb30BATH OCHOBHOE CBOMCTBO IpoOU UIsl COKpaujeHus
Opobeil u npusedeHuss OpodU K HOBOMY 3HAMEHAMENO 8
NPOCMENUUX CLyYasIX.

IIpencraBiasith 1Mo 00pa3lly CMEIIAHHYIO JpoOb B BHUJIE
HENPaBWIbHOM W  BBLACIATh LENyH 4YacTh YHUCIA U3
HEMPaBUILHOU Jpo0H.

BoinoHATL apudMeTHyecKue 1eiicTBHA ¢ 0OBIKHOBEHHBIMU
OpoOsiMd B TPOCTBIX  CIIyyasX; MNPHUMEHSATb CBOICTBa
apuMeTHIeCKUX IEeHCTBUI [T palliOHATU3AINY BIYUCICHUN.
BpInoTHATH NPUKUAKY W OLEHKY PE3yJIbTaTa BBIUMCIICHHUI;
NnpeiaraTtb U NPUMEHSATh MPUEMBbI IPOBEPKHU BHIUUCIICHUI.

IIpoBoauTh Mcce0BaHUs CBOWCTB Jpobel, omupasch Ha
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YHUCJIOBBbIE AKCIIEPUMEHTHI (B TOM UHCIE C
KOMITBIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOXKHBIE BBHICKA3BIBAHHS O IPOOSX,
NMPUBOAUTH NPUMePbI U KOHTPIIPUMEPHI.

Pemats mnpocreillie TEKCTOBBIE  3a/add, COAEpKallue
JIpOOHBIE JTAaHHBIE, U 3aJa4l Ha HAX0JCOeHUe 4acmu Yeno2o u
Yeno2o no e2o 4acmu, GblAGIAMb UX CX00CMEA U PA3IUYUA.
MopnpenupoBaTh XO0J pPEIICHUS 3aJa4d C MOMOIIbIO PHUCYHKA,
CXEMBI, TaOIUIIBL.

IIpuBoauThL, pa3duparb, OLEHMBATH pPA3IUYHBIC DPEIICHMUS,
3alUCH PENICHU TEKCTOBBIX 3aja4 NpH HEOOXOJUMOCTH C
HaIPaBJISONIEH TOMOIIBIO.

C nomombI0 mexarora OUEHUBATDH TOTYYEHHBIN PE3yNbTarT,

IIOMOIIBIO

OCYHIECTBJSATh  CaMOKOHTPOJIb,  TPOBEPsis  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTh OITHOKH.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS apU(PMETHKH.

Harasigaas MHOTroyroJIbHUKH. YeThIpE€XyronbHUK, IpAMOYIOJIbHUK, | Pacmio3HaBaTb, H300paxaTh C TOMOIIBIO  YEPTEKHBIX

reoMeTpHsi. KBaJpar. UHCTPYMEHTOB M OT pPYyKH, MOJEIUpOBaTh H3 Oymaru

MHOroyrojabHUKH TpeyronbHUK. MHOTOYTOJIbHUKH.

(104 TI0MmAb ¥ TEPUMETP TPSIMOYTOIBHUKA M MHOTOYTOJbHHKOB, I[IpuBoauTH MpUMepbl 0O0BEKTOB PEATLHOIO MHpPA, UMEIOIINX
COCTABIIEHHBIX M3 TPSAMOYIONBHUKOB, €MMHHIGI W3mepemus| POPMY — MHOTOYrOJbHUKa, IpAMOyroJibtika, — KBalpara,
momany. [lepuMeTp MHOTOYroMbHUKA. TPEYroJbHUKA, OLIEHUBATH UX JIMHEIHbIE Pa3Mephbl.

BbluncasTh: TNepUMETpP TPEYroJbHHKA, MPSMOYTOJIbHUKA,

MHOTOYT'OJIbHUKA; IUIOIIAAb MPSAMOYTOJIbHUKA, KBajpaTa (IIpH
HE00XO0/IMMOCTH C OTIOPOI Ha AITOPUTM YUEOHBIX JEHCTBUI).
H3o06paxkarb OCTPOYT'OJIbHBIE, IIPSMOYTOJIBHBIE "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CrpounTh Ha KieT4yaTroil Oymare KBaJgpaT U NPSMOYTOJIbHUK C
3aIaHHBIMU JIJTMHAMU CTOPOH.

HccaenoBarb cBOMCTBA IPAMOYIOJIBHMKA, KBaJapara ITyTEM
OKCIIEPUMEHTa, HaOIIONEHUs,, W3MEPEHUs, MOJEIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U IIPSAMOYIOJIbHUKA.
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Pacno3HaBaTb WHCTUHHBIE U JIOXKHBIE BBICKAa3bIBAaHUS O
MHOTOYTOJIbHUKaX, PUBOAUTH MPUMeEPbI U KOHTPIIPHUMEPHI.
HccnenoBath 3aBUCMMOCTBD IUIOIIAIU KBaJpaTa OT JJIMHbBI €r0
CTOPOHBI.

Hcnonb3oBaTh cBOMCTBA KBAJPATHON CETKH AJISI IOCTPOCHUS
¢uryp;  pasdmBaThb  IPAMOYTOJIBHUK  Ha  KBaJparhbl,
TPEYrOJbHUKH; COCTABJATH (QUIyppl U3 KBaJpaToB H
IPSIMOYTOJIBHUKOB U HAXOJIUTh UX IJIOLIA/1b, Pa30UBaTh (PUTYpPbI
Ha MPSIMOYTOJIbHUKU U KBAJPaThl U HAXOAUTh UX TUIOMAE (TIpH
HEOOXOJUMOCTH C HAMPABJISAIONICH TOMOIIBIO).

BbipaxkaTh BeIMUMHY IUIOIIAAM B PA3IMYHBIX EIUHMIIAX
U3MEpPEHUs METPUYECKOM CHUCTEMBl MeEp, HCI0JIb30BATh
3aBMCHMOCTH MEXIY METPHUYECKUMM €IMHUIIAMU H3MEPEHUS
wionaad Npu HEoOXOJUMOCTH C OIOpOM Ha CIPaBOYHYIO
uH(pOpMaIIHIO.

3HaKOMHMTBCSI € MNpPUMepaMH MNPHMeHeHMs I[UIOAI U
nepuMeTpa B IMPaKTHYECKUX cuTyauusax. Pemarsb 3apaum u3
peanbHOM XKWU3HU, P HEOOXOIMMOCTH C OMOPON HA aITOPUTM
npaBuiia, 00CyKIAaTh Pa3JHYHbIE CIIOCOOBI PEIICHUS 3aa4.

JlecaTUYHDBIE
npoou
(38 u)

JlecsatnuHas 3anuch apooeit. CpaBHEHHE NECATUYHBIX JPOOCH.

JICHCTBUS ¢ JECATUYHBIMU IPOOSIMHU. OKpyeneHue 0ecsimuyHblX
opobeil.

Pemenune TeKCTOBBIX 3ajad, cojepkammx apoOu. OCHOBHBIC
3a/1a4d Ha JpoOHu.

IIpeacraBiasite JecATUYHYIO ApoOb B BUAE OOBIKHOBEHHOM,
YUTaTh W 3alMCHIBATh, CPABHUBATBL JECATHYHBIC JpOOH,
npegjaratb M 00CYy:KIAaThb  CHOCOOBI  YIOPSAJOYMBAHUS
JIECATUYHBIX IpOOEH.

M3o00paxkaTh necsiTHUHBIE APOOM TOUYKAMU HA KOOPJMHATHOM
MIPSIMOM.

BbIAIBIATH CXOACTBAa M Pa3jIM4Usl [IPABUI apUPMETUUECKUX
JeWCTBUM C HATYpalIbHBIMH YUCIIAMH U IECATUYHBIMU APOOSIMH,
IIOCJIE COBMECTHOIO aHAJIN3A.

BbinoHATL apudpmeTHyeckue JAEHCTBUS C  JIECITUYHBIMHU
Ipo0sMHU; BBINOJHATh NPUMKUAKY H OLEHKY pe3yibTara
BBIYHCIICHU.

IIpumensiTh cBoiicTBa apuMeTHYECKUX ACUCTBUU Ui
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panuoHaNIN3alUU BBIYUCICHUN.

Ilpumenamey npasuno oKpy2nieHus oecamuyHvlx Opoodeil, IpU
HEOOXOJUMOCTH C BU3yaJbHOW OTIOPOH.

IIpoBoauTh HCCIEIOBAHMS CBOICTB JECATHUYHBIX JpoOei,
ONUpPasiCh HA YHCIOBBIE JKCIIEPUMEHTHI (B TOM 4YHCJIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3naBath UCTHHHBIC U JIOKHBIE BBICKA3BIBAHUS O JIPOOSIX,
NPUBOAUTL  TNPUMEPbI W  KOHTPIOPUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHUS BHICKA3bIBAaHUI.

Pemars npocreilliie TEKCTOBBIE 3aadd, COAEpKaIlue
JIpOOHBIE TaHHBIC, U HA HAX0JCOeHUe Yacmu Yeno2o U Yeio2o no
€20 yacmu; BbISIBJISITh HX CXOJCTBA U Pa3jnyms.
MojaeanpoBaTh XOJ PEIICHHUS 3a/ladd C TOMOIIBIO PUCYHKA,
cxeMmbl, TaOimuipl. Pa30ouparh pa3jaudHbIe pPEUICHUs, 3alHuCH
pELICHHI TEKCTOBBIX 3a7ad4.

OnepupoBaTth IpOOHBIMU YHCIAMU B pealbHBIX >KU3HEHHBIX
CUTYyalHsX.

C nomompbi0 mexarora OLEHUBATh IOJTYYEHHBIM PE3yJsbTar,
OCYyHIECTBJSATh  CaMOKOHTPOJIb,  TpPOBEpss  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTH OIIHMOKHU.

3HAKOMHUTBCSI ¢ HCTOPH e pa3BUTHS apu(PMETHKH

Harasanas
reoMeTpusi.
Tena u purypsi
B MPOCTPaHCTBE
O w

Mmnoeoepannuku. H3zo0paxcenue mHocoepanuukos. Moodenu
NpOCMPAHCIEEHHbIX Mell.

IIpamoyzonvHolii napannenenuned, kyo. Pazeépmku kKyoa u
napanienenuneod.
O6vém Kyda, npamoy20i1bH020 napaiienenuneod.

PacniozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKpYKaloleM
MHpe NPSIMOYTOJIbHBIN Napaiesienunes], Kyo, MHOTOTpaHHHUKH,
ONUCHIBATHb, MCHOJb3ysl TEPMHHOJIOTHIO, OLICHUBATDH
JIMHENHBIE Pa3MEPBI.

IIpuBoanTH MpUMeEpPbI 00BEKTOB PEATBHOTO MHMpPA, UMEIOIINX
(GopMy MHOTOrpaHHHUKA, HPSIMOYTOJILHOTO MapajulesenuIesa,
KyOa.

M3o00paxkath Ky0 Ha KJIeTyaTOl Oymare.

Hccaenosarb CBOMCTBA KyOa, [PSAMOYTOJIbHOTO
napajuleJIenuIea, MHOTOIPAaHHUKOB, HCIOJIb3Ysl MOJENIN IpU
HE00XO0/IMMOCTH C HAIPABJISAIOIIEH TTOMOIIBIO.
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Pacno3znaBatp  pa3BépTku KyOba W IapauieIenuIena.
MopeaupoBath Ky0 U napaienenurnes u3 OymMaru U mpounx
MaTepuaioB, Mo oopasiry.

HaxoauTe u3MepeHus, BBIMHCIATH IUIOIAJb MOBEPXHOCTU;
00bEM Ky0a, PSIMOYTOJILHOTO MapasulesienuIeia ¢ Onopon Ha
QITOPUTM Y4EOHBIX JEUCTBUN; HCCIeI0BATH 3aBHCHMOCTH
00béMa Kyba OT JJIMHEI ero pedpa.

Habarogath M NPOBOAUTH AHAJOTMM MEXIYy MOHATUSMU
ionaay 1 o0béma, nepruMeTpa  Iouiaad IOBEpXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUS O
MHOTOTpaHHUKaX, NMPUBOJAMTH MPHUMepPbl U KOHTPIPHUMEPHI.
PemaTe 3a1a4m 13 peaabHOMN KU3HU.

IloBTOpeHue
U 00001IeHne
(104

[ToBTOpEHNE OCHOBHBIX TOHATHUH U METOJIOB Kypca S Kjacca,
000011eHE 3HAHUHA.

Bo1uucasTh 3HaUCHUS BRIPAKECHHM, COIEPKAIINX HATYPAIbHBIC
yuciaa, OOBIKHOBEHHBIE M JIECATUYHBIC JPOOW, BBHITIOJIHATH
npeoOpa3oBaHus YKCeN MPU HEOOXOTUMOCTH C HaIPaBJISIONIEH
MOMOIIIBIO.

BpiOupars  cmocod CpaBHEHHMS  4YHCEN,  BBIYMCIICHUH,
NPUMEHSITh CBOMCTBA apu(DMETHUYECKUX JIEUCTBHH  JIA
paroHaIN3aluu BEIYUCICHUN.

OcyliecTBJIAATH CAMOKOHTPOJIb BBIOJIHSAEMbBIX JACHUCTBHI U
CaMOTPOBEPKY pe3ybTaTa BHIYUCICHUH.

Pemars mnpocreiimme 3agaum U3 pealbHOM  JKU3HU,
NPUMEHATh MaTeMaTU4YeCcKue 3HAHMSA Ul PEeLIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX TPEIMETOB.

Pemars mnpocreiiiume 3agauM  pa3HbIMH  cHocodamm,
CPaBHUBATH  CHOCOOBI  pEHICHUS  3a/aud, BbIOUPATH
PalMOHAJILHBIH CIIOCO0.

6 kiaacc (ae menee 170 u)
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Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4Huci10

OcHoBHoOe coiep:xaHue

OcHOBHBIE BHUAbI A€ATCJIbHOCTH Oﬁy‘lalOIIII/IXCH

4acoB)
Harypaabhbie ApupmeTnueckue IecTBUS ¢ MHOTO3HAYHBIMU HATYPaIbHBIMY | BLINOJHATEL apudMeTHYecKHe JeHCTBUSA C MHOTO3HAYHBIMU
yucia yucnamMu. UYucnoBble  BBIPAKEHHs, NOPANOK JCHCTBUM, | HATYPAJIbHBIMM YHCJIAMHU, HAXOAUTb 3HAYEHUS] YHCIIOBBIX
(30 v) HCIIOJIb30BaHUE CKOOOK. OKpyTJIeHHE HaTypabHBIX YHCeT. BBIp@XXEHUI cO CKOOKaMH M 0€3 CKOOOK; BHIYUCISATH 3HAYEHUS

Jlenutenu U KpaTHBIE YUCTA; HAUOOAbWUL 0OWULL Oelumensd u

HaumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenne wuymcima Ha TpOCThIe MHOXHWTENU. JlemuMocThb

CYMMBI U NPOU3BeeHUs. JleIeHre ¢ OCTaTKOM.
Pemrenyne TekcTOBBIX 3a/1a4.

BBIPOKEHUH, COZICpKAIINUX CTEIICHU.

BbINOJHATL NPUKHUAKY M ONEHKY 3HAYCHUH YHCIIOBBIX
BBIPOKEHUH, MPUMEHSITh MPUEMBI POBEPKHU Pe3yIbTaTa.
Hcnosib30BaTh TPH  BBIYMCIICHHUSX TEPeMeCTHTEIbHOEe M
coueTaTejJbHOE CBOWCTBA CJIOKEHHS] M YMHOKEHUs,
pacnpeoeaumenbHoe C6OUCHIB0 YMHOMCEHUA OMHOCUMENbHO
Cl0JIceHus, CBOMCTBA apuPMeTHYEeCKHUX 1eiiCTBHIA.
HccaenoBarh  4YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YUCJIOBBIE SKCTICPUMEHTHI.

@®opMyJIMPOBaTH  OMNpeNeJeHusl JIeTUTeNs] W KPaTHOTO,
HAanOOJBIIETO OOIIEro JeluTens ¥ HaWMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTAaBHOTO YHCEN, HCIIOJH30BaTh ITH
MOHATHS MPU PEIICHUH 3a7a4 (ITpU HE0OXOUMOCTH C OTIOPOH Ha
AITOPUTM TIPABUIIA).

IIpuMeHSAITH AJrOPUTMBbI BBIYHCICHHUS HaWOOJBIIETO OOIIETo
JENUTENII W HAWMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
AJITOPUTM PA3JI0KEHHUS YUCIa Ha MPOCTHIC MHOKHUTEIIH.
HccnenoBarb cBOMCTBAa JIEIMMOCTH CYMMbl U IPOU3BEACHUS
YHCEJI C ONOPOI HA BOIIPOCHBIN TUTaH.

IIpuBoaAMTH, NPUMEPHI YHCET C 33JaHHBIMH CBOWCTBaMH,
pacno3HaBaTh BepHbIe M HeBePHbIe YTBEPKICHUS O CBOMCTBAX
qrcell, ONMPOBEPraTh HEBEPHBIE YTBEPXKJIEHHUS C TOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpyupoBath  MaTeMaTH4ecKHe  TPEAJIOKEHUS  C
MIOMOIIIBIO CBSI30K «H», KU, «ECIH. .., TO...» [0 00pa3iy.
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PemaTh TeKCcTOBBIE 33a7]aYM, BKIIOYAIOIINE MOHATHS AETUMOCTH,
apu(METHUECKUM CIIOCOOOM, HCIIOJIb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPHAHTOB C OTIOPOM HA BOIPOCHBIN IUIAH.
MopeaupoBaTh XOJ pEIICHHs 3aJadd C MOMOIIBIO PHCYHKAa,
CXEMBI, TaOIUIIBL.

[TpuBoaMTH, pa3zdbupaTh, OLEHUBATH PAa3JHMYHbIE peLIeHUsl,
3aMMCH  pelleHHil TeKCTOBBIX 3aa4 C HalpaBJISAIONICH
TIOMOIIIBIO.

Kputndeckn orneHHBaTh MOJYYeHHBIH pe3yJbTaT, HAXOAUTH
OIIMOKH, OCYIIECTBJISITH CAMOKOHTPOJIb, IPOBEPSIsA OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH
(74)

Ilepnenouxynapuvle npamvle. Ilapannenvrvie npsmoie.

Paccrosane Mexay 1ByMs TOUKaMH, OT TOYKH JI0 MPSMOM,

JUTMHA ITYTU HA KBAJIPATHOM CETKE.
Ilpumepwl npsamvix 6 npocmpancmae.

Pacno3HaBaTh Ha uepTekax, PUCYHKax CcIydyad B3aUMHOTO
PacIoJIOKEHUS ABYX MPSMBIX.

HN300paxarb ¢ MNOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KJIeTyaTol Oymare JBeé IepeceKarolluecss MpsMble, B
napajelibHble MpsIMbIE, CTPOUTH MPSIMYIO, MEPIEHIUKYISPHYIO
JAHHOW.

IIpuBoauTh NnpUMepbl napajIeaIbHOCTH u
HEPHEHIUKYISAPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYrOJIbHUKaX MEPHEHIUKYISIpHbIE H
napajuieibHble  cTopoHbl. M300paxkaTh MHOTOYrOJIBHUKH C
napajiesIbHbIMU, NEPIEHANKYIAPHBIMU CTOPOHAMU 110 00pa3Ly.
Haxoauth paccTosiHMEe MeXAy ABYMSI TOYKAMH, OT TOYKH [0
OpsAMO#, JIMHY NyTH Ha KBaJpaTHOW CETKe, B TOM YHCIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoodu
(32 v)

OOBIKHOBEHHass ~ Jpo0Ob,  OCHOBHOE  CBOMCTBO

cokpaineHue ipooeil. CpaBHEHHE U YIOPsI0UUBaHUE JpoOei.

I[CCSITI/I‘{HLIG ,[[pO6I/I U MCTpHUYECKasd CUCTCMa MCD.

npobw,

Apudpmernyeckue  geMcTBUS ¢ OOBIKHOBEHHBIMU

JACCATUYHBIMHA I[pO65IMI/I.

u

CpaBHUBATH U YHNOPSAJ0YHUBATH JIpOOH, BHIOMPATH CHOCOO
CpaBHEHUs JIpooeit.

IIpencraBiasiTh JAeCATUYHBIE JAPOOM B BHJE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BHJIE JIECATUYHBIX, MCMOJIb30BATh
IKBHBAJIEHTHbIE MNPeEICTABJIEHUs] IPOOHBIX YHCENT MPU UX
CpPaBHEHHH, TIPH BEIYUCICHUSIX (TIpU HEOOXOMMOCTH C
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Otnomenue. [lenenue B naHHOM OTHOWIEHUU. Macumab,
MIPOTIOPLIUSL.

[Tonarue nporieHTa. BhlunciaeHue mporeHTa OT BEJIWYUHBI U
BEJIMYHHBI 110 €€ MPOLICHTY.

Pemenne TeKCTOBBIX 3aja4, COEPKALIMX APOOU U MPOLIECHTHI.
[IpakTnueckas padbota «OTHOIIEHNE AJTUHBI OKPYKHOCTHU K €€
TUAMETPY».

HaIPaBJIAIOLIEH TOMOLIBIO).

Hcnoab30BaTh AECATHYHBIE JApoOM TpU IMpeoOpa3zoBaHUU
BEJINYUH B METPUYECKON CUCTEME MED.

BoinoHATL apudmernyeckne 1elcTBUS ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMU JAPOOSIMHU.

Boruncasarn 3HAYCHUSA BBIPAXKEHHI, COJZIepKaInx
OOBIKHOBEHHBIE W JCCATHUYHBIE  JPOOHM,  BBIMIOJHITH
npeoOpazoBaHusi JapoOeil, BbIOUPATH CHOCO0, NPUMEHATH
cBOlicTBa apudMeTHUeCKuX ACHCTBUU I pallMOHATU3AINH
BBIYMCIICHU .

CocTaBJSITh OTHOIICHUS U MPONOPLHUHU, HAXOAMTH OTHOLICHHUE
BEJIMYWH, JISTUTH BEJIMYUHY B JAHHOM OTHOIIEHHUH.

HaxoauTh JIKCHEPUMEHTAJBLHBIM NMYTEM OTHOIICHUE JTHHBI
OKpY)KHOCTH K €€ nuamerpy (mpu HEOOXOAUMOCTH C
HaIPaBJISAIONIECH TOMOTIIBIO).

Haxoauth Macmral miaHa, KapThl M BBIUMCISATH PACCTOSHUS,
WCITOJIB3Ys MacTad ¢ OMOPOi Ha aiTOPUTM YUIEeOHBIX JICHCTBUH.
OOBSICHATH, YTO TAKOE MPOIICHT, YIOTPEOIATH 000POTHI PEUH CO
CJIIOBOM «IPOLEHT». BbIpaskaThb MpOIEHTHI B APOOSX U ApoOH B
MPOLIEHTaX, OTHOIICHUE ABYX BEIMYMH B MPOIICHTAX.
BbIuncasTh NPOLEHT OT YKCiIa U YUCIIO 10 €0 MPOIICHTY.
OxpyrasaTs ApoOu ¥ IPOLEHTHI, HAXOIUThH MPUOTUKEHHSI YU CEI
IpU HEOOXOIMMOCTH C UCTIOJIB30BAHUEM BH3yaIbHOM OMIOPHIL.
Pemiaty 3aauM Ha 4YacTd, MPOIEHTHI, MPOMOPLUU, HaA
HaxXO0XJIeHue Apoou (MpoIeHTa) OT BEIUYMHBI U BETMYUHBI 110 €€
Ipobu (MpoleHTy), ApoOu (MpoIeHTa), KOTOPBIA COCTaBIseT
onHa BenuynHa OT Apyroil. IlpuBoauTh, pa3dupars,
OlleHMBATDH PA3IUYHbIC PEIICHHUS, 3alHCH PEIICHUN TEKCTOBBIX
3a/1a4 MpU HEOOXOAMMOCTH C HAIIPABJISIFOIIEH MOMOIIIBIO.
H3Baexkars wuHpopManuo #w3 Ta0NMUIl W JaUarpamm,
UHTEPIPETUPOBATH TaONUYHbIE JTAaHHBIE, OTpeNeNATh
HauOoJIbIlIee U HAMMEHbIIIEEe U3 MPECTABICHHBIX TaHHBIX.
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HarasaHas

reoMeTpusl.

Cummerpust
(6 9)

Ocesas CUMMeENPUAL. l[eHmpanbHaﬂ CUMMeEMPUZL.

Ilocmpoenue cummempuynwix guyp.
Cummempus 86 npocmparcmee.

Pacno3naBaTh Ha yepTekax U M300paKECHUAX, H300paxkaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (HTrypy (OTpE3OK,
JOMaHyl0, TpPEYroJIbHUK, MPSAMOYTOJbHUK, OKpPYKHOCTB),
CHMMETPUYHYIKO JIAHHOM OTHOCHUTEIIBHO TMPSAMOW, TOYKH C
HaIIPaBJIAOIEH TOMOILBIO.

HaxoauTe npuMepbl CUMMETPHUH B OKPYKAIOILIEM MUDE.
MopenupoBars u3 Oymaru e (UIypbl, CHUMMETPUYHBIE
OTHOCUTEIIbHO TPSIMOM; KOHCTPYHPOBATh T'€OMETPUYECKHE
KOH(UTYpaluy, UCIOJIb3Ysl CBOMCTBO CUMMETPUH, B TOM UHUCIIE C
MOMOUIBIO IU(PPOBBIX PECYPCOB C OMOPON HA AJITOPUTM YUEOHBIX
JNEUCTBUH.

Bripakenus
¢ OykBamMu
(6 1)

[Tpumenenre OyKB TS 3aITCH MAaTEMAaTHYCCKUX BBIPAKESHUH U
MIPEIUIOKEHUN.  ByKeeHHble — @blpadiceHust U HUCLOBblE
NOOCMAaHOBKIU.

BykBeHHBIC paBeHCTBA, HAX0XKICHUE HEM3BECTHOTO KOMITOHEHTA.
DopMyIIbI.

Hcnoab3oBaTh OYKBBI T 0003HAUCHUS YHUCEII, MPHU 3aIHCH
MaTEeMaTHYEeCKUX  YTBEPXKICHHM, COCTaBIATh  OYKBCHHBIE
BBIPKEHUS 110 YCIOBHIO 33/1a4H.

HccnenoBaTh  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
UCIIO0JIb30BaTh OYKBBI JJISl UX 3aIHCH.

BoiunciasaTh 4KMCIOBOE 3HAU€HHE OYKBEHHOTO BBIPAKEHUS MpU
3aJIaHHBIX 3HAYEHUSAX OYKB C OMOPOM Ha aJTOPUTM YYCOHBIX
NEUCTBUH.

3anuceIBaTh ¢opmybr: nepuMerpa | Ionaau
NpsIMOYTOJIbHMKA, KBaJpara; JUIMHBI OKPY)KHOCTH, IUIOLIAAN
Kpyra; BHIIOJIHATH BIYMCIEHHS 110 3TUM (hopMyIiam.
CoctaBisiTh ()OPMYJIbI, BBIPAXKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSsl, paCCTOSHUE; I[eHa, KOJIUYECTBO,
CTOMMOCTh; TMPOU3BOJAUTEIBHOCTh, BpeMs, OO0bEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS 110 3TUM (GopMysam.

HaxoauTh  HEU3BECTHBIH  KOMIIOHEHT  apU(PMETHUECKOTO
JICUCTBHUS.

Harasgnas
reoMeTrpus.
Durypsl

YeTpIpEXYroJIbHUK, IIPUMEDPBHI YETBIPEXYTOJIBHUKOB.
[IpsMoyroapHuK, KBaapaT: CBOWCTBA  CTOPOH,  YIJIOB,
JMaroHaueu.

M300pakaTh Ha HEIMHOBAaHHOM W KjeT4yaro Oymare c
UCIIOJIb30BAHUEM YEePTEKHBIX UHCTPYMEHTOB
YEeTBIPEXYTOJIBHUKU C 3aJaHHBIMU CBOMCTBAMH: C
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HA IVIOCKOCTH
(14 9)

N3mepenue yriios. Buibl TpE€yrojabHUKOB.

[lepumerp MHoroyroJsibHuka. Ilmomans

¢urypsr. Dopmyibl

nepuMeTpa M IUIOIIAau MpsiMoyroibHuka. [Ipubmmkénnoe

M3MEpeHHe mIomaau Guryp.

Ipakxmuueckasa paboma «Ilnowads kpyeay.

NapajuIeJbHbIMY, HEPIEHIUKYISIPHBIMU, PAaBHBIMU CTOPOHAMH,
OpSAMBIMH ~ yIJlaMHd M JAp., PaBHOOEAPEHHBINH TPEYTOJIbHUK.
IIpensarars U 06CyX1aTh CIIOCOOBI, AJITOPUTMBI ITIOCTPOCHHUS.
HccnenoBarb,  HCHOJNB3YS  OKCIEPUMEHT,  HAOJIOJCHHE,
MOJIETUPOBAaHUE, CBOMCTBAa  IMPSMOYIOJbHUKA,  KBaJpara,
pa3buBaTh Ha TPEYTOJBHUKH C OMOPOX HA BOIIPOCHBIN TUIAH.
O00CHOBBIBATb, ONPOBEPrarb C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKACHUS O MPSMOYrOJbHUKE, KBaJpare, Pacno3HaBaTh
BEpHbBIEC U HEBEPHBIE YTBEPKIACHHUS.

HN3mepsATh M CTPOUTH C MOMOUIBIO TPAHCIIOPTUPA YIJIbl, B TOM
YHClIe B MHOTOYTOJbHUKE, CPABHMBATH YIJIbl; PACHO3HABATH
OCTpBI€, NIPSIMbIE, TYNbIE, Pa3BEPHYTHIE YIIIbI.

Pacno3naBatb, H300paxaTh OCTPOYIOJIBHBIN, IPIMOYTOJIbHBIMN,
TYNOYTOJIbHBIN, paBHOOEIPEHHBIH, PAaBHOCTOPOHHUI
TPEYrobHUKA (TIpU  HEOOXOJAMMOCTH C  HCIOJH30BAHHEM
BHU3yaJIbHOW OTIOPHI).

Boraucasare MIEPUMETP MHOTOYTI'OJIbHUKA, 101 1b
MHOTOYTOJIbHUKA pa30MeHrneM Ha MPSIMOYTrOJbHUKY, HA paBHBIE
burypsl, UCMOJIH30BaTh METPUUECKHIE €TUHHUIIBI N3MEPECHHUS
JUTMHBI U TJIOLIAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IEHCTBUM.
HUcnonb3oBaTh NpuOIMKEHHOE U3MEPEHHeE IJIMH U IUIONIAaeH
Ha KieTyaTod Oymare, NpUOIMKEHHOE U3MEPEHUE JITTMHbI
OKPYXHOCTH, IIONIaJH Kpyra.

ITonoxuTebHbIE U
oTpuLaTe/bHbIE
9JHCIa

(40 u)

Lenbie qycIa. Mooyns yuciua,

ceomempuuecKkas

unmepnpemayus Mooyis. Quciogvle npomercymru.

IlonoxurensHpie U OTpHULATCIIbHBIC

qucia. CpaBHeHI/Ie

ITOJIOKUTCIIbHBIX W OTPHULATCIBbHBIX YKUCCII. ApI/I(I)MeTI/I‘IeCKI/Ie
JIEVCTBUS C IIOJIOKUTEIIbHBIMU U OTpULIATCIbHBIMU YHCIIaAMHU.

PelieHne TeKCTOBBIX 3a/1a4.

I[IpuBOAUTH NPHMeEPHI WCIOJIB30BAHUS B PEATbHOW >KU3HU
HOJIOXKUTEIBHBIX U OTPULIATEIIBHBIX YHCEIL.

N306paxkaTh nenble yucia, NOJI0KUTEIbHBIE U OTPULIATEIbHEIC
YHCJIa TOYKAMH Ha YHUCIOBOH MPSIMOiA, HCIOJIB30BATH YHCIOBYIO
IOPSAMYIO JUIsl CPABHEHUS YHCEIL.

IIpuMeHsiITH TNPaBMJIA CPAaBHEHMS, YNOPAJ0YMBATH IEIbIC
YHCIIA; HAXO0OUNb MOOYIb YUCIA.

®opMy/IHPOBATH MPABUJIA BEIUYUCIECHUS C MOJIOKUTEIBHBIMU U
OTPHULIATEIbHBIMUA YHCJIAMH, HAXOAMTb 3HAYEHUSI YUCIIOBBIX
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BBIPAKEHUH, COZIepKaIINX JEUCTBUS
C TMOJIOKUTEIbHBIMM W OTPULIATEIBHBIMU  YHCJIAMH  TIPU
HEOOXOJUMOCTH C OTIOPOM Ha AJTOPUTM MPABUJIA.

IIpuMeHATH CBOWCTBA CIOXKEHUS W YMHOXEHUS A
npeoOpa3oBaHUs CYMM U MPOU3BEICHUMN.

IIpencraBienue
AAHHBIX

(6 )

[IpsmoyronpHast  cucremMa  KOOpJIMHAT  Ha

ITIJIOCKOCTH.

KoopauHaTsl TOUKH Ha MIIOCKOCTH, abcuucca U OpuHaTa.

Cron0yarbie U KpyroBbl€ JUArpaMMBbl.

[IpakTnueckas padota «IlocTpoeHue quarpamm».
Pemenne TEKCTOBBIX 3aaad, COoZCpKaAIUX JaHHBbIC,

MpCACTaBJICHHBIC B Ta6m/1uax M Ha auarpamMmax.

OO0bsICHATL U WLIIOCTPUPOBATH TOHATHE TIPSIMOYTOJIBHOMN
CHCTEMBbl ~ KOOpJMHAT  Ha  IUIOCKOCTH,  HCIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPJAUHATHOW TJIOCKOCTH TOYKHU U
burypsl 1o 3aJaHHBIM KOOpAMHATaM, HAXOAUTb KOOPJUHATHI
TOYEK.

Yurartp cToJioyaThIe " KpYroBbIE JIMarpaMMbl;
HHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIC JUATPAMMBEI.
HUcnosab3oBaTh MHGOPMALMIO, TPEICTABICHHYIO B Ta0JIHIAX,
Ha JuarpamMmax JJjis penieHds] TEKCTOBBIX 3aJady W 3ajad M3
peaIbHOM KU3HH.

Harasanas
reoMeTpusi.
Durypsl

B IPOCTPaHCTBE
9 v)

IIpsmoyeonvhulli napannenenuneo, Kyo, npusma, nupamuod,

KOH)C, yuruHop,  wap u  cgepa.
NPOCMPAHCNBEHHBIX Queyp. IIpumeput
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.
Ilpakmuueckas paboma «Co3z0anue

NpOCMPAHCMBEHHBIX uyp».

Hzobpadicenue
Paseeépmox

Mmooenetl

TIlouamue o06véma, eounuyvt uzmepenus o006véma. OOvéM
NpAMOY20/IbHO20 napaiieienuneoa, Kyoa, popmynst 00véma.

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONUCHIBATH MMUPAMHUIY,
npusMy, HWIMHAP, KOHYC, Iap, M300paxkaThb HX OT pPYKH,
MOJIeJIMPpOBaTh U3 Oymaru, IUIaCTUIIMHA, MPOBOJIOKU M Jp. C
Hanpasisomed nomouisio. [IpuBoaAUT, NpUMepbl 0OBHEKTOB
OKPYKaIoILlero MUpa, UMEIOIUX (POPMBbI HA3BAHHBIX TEJl.
Hcnonb3oBaTh TEePMHHOJIOTHIO: BepIIMHA, pedpo, TIpaHb,
OCHOBAaHUE, BBICOTA, PAINyC U AUAMETP, pa3BEPTKA.

H3yuaTh, UCMONB3Yys IKCIEPUMEHT, HaONIO/IeHUE, U3MEpPEHUeE,
MOJIETTUPOBAaHUE, B TOM YHCJIE€ KOMIBIOTEPHOE, U ONMHUCHIBATH
CBOIICTBA Ha3BaHHBIX TeJl, BHISIBJIATH CXOACTBA U Pa3JIMYHUA:
MEXAy MUPAMUAON U MPU3MOIL; MEXAYy UUIMHAPOM, KOHYCOM U
1apoM.

Pacno3naBaTh pa3BEPTKU Mapaivienenunena, Kyba, MPHU3MBL,
MUPaMHJIBI, KOHYCA, [IUIMH/PA; KOHCTPYHPOBAThH JaHHBIC Tela
U3 pa3BEPTOK, C€O3/1aBaThb HX MOJEIM C HaIpaBISIONIEH
MIOMOIIIBIO.
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Co3gaBaTh MOJieJIM TPOCTPAHCTBEHHBIX GUryp (U3 Oymarw,
IPOBOJIOKH, IUIACTHJIMHA W Jp.) C ONOpPOW Ha ajIropuTM
Y4EOHBIXICHCTBHIA.

HN3mepsaTs Ha MoOJesIX: JIUHBI pEOEP MHOTOTPAHHHKOB,
JMaMeTp 1iapa.

Boiuncasate mno dopmyiaam: o00bEM  MIPSAMOYTOIBHOTO
napaenenunena, Kyda; UCroib30BaTh eIUHHUIBI U3MEPEHUS
00b€Ma; BBIYUCIATH 00BEMBI TEJ, COCTABJICHHBIX W3 KYOOB,
napaieNienuIe0B; pemaTh 3a1a4i ¢ PeaTbHBIMUA JaHHBIMA
C OTIOPO# Ha CTIPAaBOYHYIO HH(HOMAIIUIO.

IToBTOpEHHe,
00001IEeHHE,
CHCTEMATH3ALHA

(20 v)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpPCOB 5 H

6

KJ1accoB, 0000IeHre U CHCTEMAaTHU3alHs 3SHAHHIA,

BoryuciasaTs 3HaYeHUS BBIPAXKEHUH, COIEpKaIINX
HaTypaJbHbIE,

LEIIbIC, ITIOJIOKUTCIIbHBIC nu OTpI/III ATCIIBHBIC
Yuca,
OOBIKHOBEHHBIE u IECITUYHEBIE Ipoow,
BBITOJIHATE

npeoOpa3oBaHMs YKCET M BBIPAXKEHUN TPH HEOOXOIMMOCTH
c

HAIPAaBIIAIONIEH TOMOUIBIO.

Bpi0upath ciiocod cpaBHEHUS YU CEII, BRIYUCICHUH,
NPUMEHSATH

cBoOlicTBa apr(METUUYECKUX ICUCTBUN A
paloHaIu3alu

BBIYMCIICHU .

Pemarts npocreiinue 3agaum U3 peaibHOM KU3HHU,
NPUMEHSATH

MaTeMaTH4YecKHe 3HAHUSI s pelIeHHs 3a1ad U3
Apyrux

MPEMETOB.

Pemath mpocreiimme 3a1a4u pa3HbIMHU CIIOCO0aMH.
OcymecTBaSTH CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUM
u

CaMOIIPOBEPKY pe3ysIbTaTa BbIYUCICHHI.
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YUYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Maremaruka (B 2 yactsx), 5 kinacc/ Bunenkun H. 4., XKoxos B.U., UecHokoB
A.C., Anexcanapona JI.A., IIsapuOypa C.U., AkiimonepHoe o01iecTBo
«M3narenbctBo «IIpocBenienne

* Maremaruka (B 2 yactsix), 5 kinacc/ Jopodees I'.B., Ilerepcon JI.I'., OGmiectBO ¢
orpannueHHON 0TBeTCTBeHHOCThIO « BUHOM. JlabopaTopus 3HaHUiIY;

AKIII/IOHepHOC O6HI€CTBO ((HBJI&TCJ'IBCTBO «HpOCBGIIIGHI/Ie»

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. Maremaruxka. 5,6 k1. [Toypounsie pazpabotku k YMK I'.B.
Hopodeea. PI'OC.U3x. "IIpocsemenue” M.

2. Ky3nenonsa JI.B. u ap. Marematuka 5,6 1. Jlumaktuaeckue marepuansl. M3a. «IIpocBemenney
M.

3. Ky3nenona JI.B. u ap. MaTtemaruka 5,6 k1. Tematnueckue tectsl. U3a. «IIpocBemenne» M.
4. Ky3unenosa JI.B. u ap. Matematuka 5,6 k1. Korrposbasie paboTsl. U3a. «IIpocsemenue» M.

5. Ky3nenona JI.B. u ap. Matematuka 5,6 kinacc. Pabouas rerpans 1,2 u. U3a. «IIpocBemieHne»
M.

6. O0ydyenune maTemMaTuke B 5 1 6 kiaccax. Meroaudeckoe mocooue ajs yuutens XKoxos
B.W. u ap. M3a."TIpocsemnienue" M. 29
7. Pynuuukas B.H. Marematuka 5,6x1. Pabouas terpans. 1,24. U3n."Muemo3una" M.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCBI CETU UHTEPHET

Hcnone3yembie pecypchl:

1. «IxompHbIi oMoHUKY: http://school-assistant.ru/

2. «llIxonpHast MaTematuka»: http://math-prosto.ru/index.php

3. «SIKumacex: http://www.yaklass.ru

4. denepanbHbIN HEHTP HHGOPMAIIMOHHO-00pa3oBaTenbHBIX pecypcos: http://eor.edu.rul/.
5. Enunas komnexuus udpoBbix oOpasoBaTenbHbIX pecypcos: http://school-ollection.edu.ru/.
6. Mudpopmanmonnas cucrema "EanHoe OKHO TOCTymA K

oOpa3zoBarensHBIM pecypcam':http://window.edu.ru/.

7. ®enepanbHblii nopran "Poccuiickoe oopazoBanue':

http://www.edu.ru/.Komrekuuss S0P u ITOP.

"OTtkpsiThIi KiTace” http://www.openclass.ru/


http://school-assistant.ru/
http://math-prosto.ru/index.php
http://www.yaklass.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.openclass.ru/

Cucrema OICHUBAHUA 110 MAaTECMATHKE 5-6 kiacc

Cuctema oOUuUEHKMU npeamMmeTHblX pe3yanbTaToB OCBOEHUA y‘-IE6HbIX
nporpamm c y‘-IéTOM ypOBHEBOIo noaxoaa, npeanosiaraeT Bblaes1eHUue 6asoBoro
YPOBHA AOCTM)KEHMﬁ KaK TOYKM OTCYETA npun nNoCTpoeHnn BCEM CUCTEMDI OUEHKWH

M OpraHM3aunm MHANBUAYanbHOM paboTbl ¢ obyyatowmmmcs.

Ba3oBblii ypoBeHb JOCTMAKEHHUIi: JEMOHCTPUPYET OCBOCHHUE Y4EOHBIX
JNEUCTBUN C OTIOPHOW CUCTEMOM 3HAHUU B paMKax BBIICJICHHBIX 3a1a4. OBiajeHue
0a30BBIM YPOBHEM SIBJISIETCS JIOCTATOYHBIM JJI TMPOAOJDKEHUS] OOydYeHHs Ha
CIEAYIONIeH CTynmeHu oOpa3oBaHUs, HO HE MO MNPO(UILHOMY HaIpaBIICHUIO.
JIOCTHKEHUTO 0a30BoOro YPOBHS COOTBETCTBYET ommemxka
«y00671€MEOPUMENLHO» (UTU OMMEMKA <3», OMMEMKA «3AUMEHO»).

[IpeBbliienre 6a30BOTO YPOBHSI CBUIETEIHCTBYET 00 YCBOSHUM OIOPHOMN
CHUCTEMBbl 3HAHUM HAa YPOBHE OCO3HAHHOTO MPOHU3BOJIBHOTO OBJIAJCHUS y4eOHBIMU
JNEUCTBHAMH, a TaKKe O KPyrosope, MupoTe (Wi U30UpaTeIbHOCTH) UHTEPECOB.
[lenecooOpa3HO BBIICIUTH CJICAYIONINUE JIBa YPOBHS, NMPeBbIMIAIONINE 0A30BbIIi:

* [loBbILICHHBIN YPOBEHb JOCTHXKEHHS IUIAHUPYEMBIX PE3YJIbTATOB,
ouenka «xopouioy (ommemra «4»);

* BBICOKMI YPOBEHb JIOCTHKCHUA IUJIAHUPYEMBIX PE3YJbTAaTOB, OUEHKA
«OMIUYHOY (OmMemKa «5»). 30

JIns onucaHus MOATOTOBKM YYalllUXCs, YPOBEHb NOCTHXKEHUU KOTOPBIX

HUXKe 6a30B0ro, LeNecoobpasHo BbIAENUTbL TAK}KE ABa YPOBHS:

* IOHMKEHHbIN YPOBEHb JIOCTUKEHHM, OyeHkKka
«HEY008J1eMEOPUMENbHOY (OMMEMKA K2%);

* HU3KHUH YPOBEHb JOCTHKCHUN, OUYeHKA «N10X0» (ommemKa «1»).

He noctuxenue 0a30Boro ypoBHA (TOHMKEHHBIM M HHU3KHI YypOBHU
JOCTIKEHU) (UKCHPYETCS B 3aBHCHUMOCTH OT 00BEMA W YPOBHS OCBOCHHOTO U
HEOCBOEHHOI'O cojiep:kaHus npenmeTa. OmMUcaHHBIN BbIIIE NOIX0]T LEIECO00Pa3HO
NPUMEHSITh B XOJ€  pPa3du4HbIX MPOUEAYp  OLICHUBAHMS:  TEKYIETo,

MIPOMEKYTOUYHOTO U UTOTOBOTO.



Ansa oyeHKu OuHamuKu ¢popmuposaHus npedmMemHsbixX pe3ysabmamoe B
CUCTEME BHYTPM LIKOJIBHOTO MOHWUTOPUHIA 06pPa30BaTENbHbLIX AOCTUNKEHWUN
uenecoobpasHo GUKCMPOBATb M aHANM3MPOBATb AaHHble O CPOPMUPOBAHHOCTHU
YMEHWUIA U HaBbIKOB, CNOCOOCTBYIOWMX OCBOEHUID CUCTEMATUUYECKUX 3HAHWM, B

TOM HYUChe:

* HepeUUHOMY  O3HAKOMJIEHUIO, ompabomke  u 0CO3HAHUIO
meopemuueckux mooeneil u nouamui(OOUEHAYIHBIX U 0a30BBIX IS JTAHHOU
001acTv 3HAHUS), CIHAHOAPMHBIX AIZ0PUMMOB U HPOUeOyp;,

* GbIAGICHUIO U OCO3ZHAHUIO CYWAHOCMU U O0COOEHHOCHENV3YIaeMbIX
00BEKTOB, TMPOIIECCOB U SBJICHHHA JICHCTBUTEIBLHOCTH (IMPUPOJHBIX, COIUATBHBIX,
KyJIbTYPHBIX, TEXHUYCCKUX U JIP.) B COOTBETCTBUU C COJICPKAHUEM KOHKPETHOTO
y4eOHOTO MPEIMETa, CO30AHUI0 U UCHOIb308AHUI0 MOOelell N3YIaeMbIX 00BEKTOB
U TIPOIIECCOB, CXEM;

* GbIAGIICHUIO U AHATIU3Y CYULECMGEHHBIX U YCHIOUYUGHIX CBA3CU U
OMHOUWeHUIMEX Ty 00BEKTaMH U TMPOIIECCAMH.

[Ipu sTOM 00S3aTENBHBIMU COCTABJISIOIIMMH CHCTEMbl HAKOIUICHHON
OLICHKH SIBIISTFOTCS MaTEPHAIIBI:

* CIMapmoeoii OUAZHOCMUKU,

* memMamuuecKux u Umo2o6bix NPOBePOUHBIX PAdOmM nO 8cem yUeOHbIM
npeomemanm, 31

* meopueckux padom, BKIIO4asi yueOHbIC UCCIIECOBAaHUS U Y4eOHbIE

MIPOEKTHI.



HKA VCTHBIX OTBETOB ga HNXCH I10 MATEMATHUK

OtBet OIIEHUBAETCSI OTMETKOI «5», €CJIM YYCHHUK:

1. moysHO pacKpbul conepkaHUE Marepuana B 00beMe, MpPeayCMOTPEHHOM
MIPOrpaMMOi U YYEOHUKOM,

2. U3JI0KWJI MaTepuasl TPaMOTHBIM SI3IKOM B OIpPEEICHHON JIOTHYECKOU
MOCJIEI0BATEILHOCTH, TOYHO UCIOJIb3Yys MAaTeMaTUYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIUKY;

3. IPaBUJIBLHO BBHITIOJHWI PUCYHKH, YEPTEXKH, TpaduKu, COMyTCTBYIOIIHE
OTBETY;

4. mokazajq  yMEHHE  WUIIOCTPUPOBATh  TEOPETUUYECKHE  TOJIOKEHHUS
KOHKPETHBIMH TIPUMEPaMH, IPUMEHATh MX B HOBOW CHUTYallUM MPHU BHITTOTHEHUU
MPAKTUYECKOTO 3a/IaHUs;

5. IPOJIGMOHCTPUPOBAT YCBOCHUE paHEE M3YUYEHHBIX COIYTCTBYIOIIUX
BOIIPOCOB, C(POPMHUPOBAHHOCTh M YCTOWYUBOCTH HCIIOIB3YEMBIX TMPH OTPaOOTKE
YMEHHUH U HaBBIKOB;

6. oTBeHasl caMOCTOSITEIHLHO O€3 HaBOSALIUX BOMPOCOB yuHUTENs. BO3MOXKHBI
OJlHa - JIB€ HETOYHOCTH MPU OCBEIICHWH BTOPOCTEIIEHHBIX BOIMPOCOB WU B

BBIKJIAAKAX, KOTOPBLIC YUCHHK JICTKO UCIIPABUII 11O 3aMCYAHUIO YUUTCIIA.

OTBeT olleHNBAaETCA 0TMETKOM «4», €CJIM OH YAOBJIETBOPHET B OCHOBHOM

TPeOOBAHUSIM HA OLIEHKY «5», HO MPH 3TOM UMeeT OJJUH U3 HeJ0CTATKOB:

* B WM3JOKCHHM JONMYIICHBI HEOONbIIHE TPoOesbI3,2 HE HWCKA3WBIINC
MATEMATHYCCKOC COACPIKAHUC OTBCTA,

* JONYLIEHBI OJWH — JBa HEJOoYeTa IIPA OCBEIIEHUH OCHOBHOI'O
COZIEp)KaHUs OTBETA, UCIIPABICHHBIC 110 3aMEYaHUIO YUUTEIIA,

e JOmyImIeHbl omubOKa wiIn Oojiee ABYX HEAOYETOB TIPH OCBEUICHHUH
BTOPOCTECIIEHHBIX BONPOCOB WJIM B BBIKJIAaJKaX, JIETKO HCHIPABICHHBIE IO
3aMEYaHUIO YUUTEIIA.

OtMeTKa «3» CTABUTCA B CJIEIYIOIMX CAYy4asAX:

¢ HCIIOJIHO HMJIM HCIIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUEC MATCpHUald, HO

MOKa3aHO o0lIee MOHMMaHUE BOIPOCca U MPOJAEMOHCTPUPOBAHBI YMEHHS,



JOCTaTOYHBIE  JUISI  JAJbHEUIIEro  YCBOCHHUS  MPOTPaMMHOTO  MaTepuaia
(ompeeneHHbIC «TpeboBanmsMu K MaTEeMaTHICCKOM MOTOTOBKE
00y4Jaromuxcs»);

* HMEJUCH 3aTPYAHCHUS WU JOMYIIEHBI OMUOKK B ONPEICIICHUH TTOHATHH,
WCITOJIb30BAaHUM  MATEMaTUYCCKONW  TEPMHHOJOTHH, 4YepTexkaX, BBIKIIAIKAX,
WCITPABJICHHBIC MTOCJIC HECKOJIBKUX HABOSAIIUX BOIIPOCOB YUUTEIIS;

* VYCHHK HE CIPaBWICSI C MPUMCHCHHEM TCOPHUH B HOBOW CHUTYallUH TIPH
BBITIOJTHEHUW TIPAKTUYECKOTO 3aJIaHMsI, HO BBITIOJHUI 3aJaHUs 0053aTeIbHOTO
YPOBHS CJIO)KHOCTH TI0 JJAHHOM TeMe;

* MPU 3HAHUU TEOPETUYECKOTO MaTepuaja BBISBICHA HEI0CTaTOYHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHHUI U HABBIKOB.

OTMeTKa «2» CTAaBUTCA B CJIEIYIOIHX CIYyYasaX:

* HE PaCcKpPHITO OCHOBHOE COJIEp)KaHUE YIeOHOT0 MaTeprana;

* 00HApyXCHO HE3HAHWE WM HCEIOHMMAaHHC YYCHUKOM OOJIbIICH WM
HanboJiee BaXKHOW YacTH y4eOHOTO MaTepuraa;

* JIOMYIIEHBI OIIMOKWM B ONPEICICHUU IOHSATHH, TPU HCIOIB30BaHUU
MaTeMaTUYeCKOW TEPMHUHOJIOTHHM, B pPHUCYHKaX, YepTekax Wik Tpadukax, B
BBIKJIAJIKaX, KOTOPHIE HE HWCIPABICHBI MOCJIC HECKOJIBKUX HABOISIIMX BOIPOCOB
YUUTEIIS.

OTMeTKa «1» cTaBHTCS, €CJIN:

* VYEHHMK OOHApYXWJI TOJHOE HE3HAHUE U HEIIOH WA HIE M3y4aeMoro
y4eOHOTO MaTepuajia WIH HEe CMOT OTBETHTh HM HA OJUH M3 TOCTaBIECHHBIX

BOIIPOCOB M0 U3Yy4Ya€MOMY MaTepHaIy.



HEKA IHCBMEHHBIX Y KOHTPOJBLHBIX DA00T ga HNXCH I10 MATEMATHUK

OTmeTKa «5» craBuTca, ecam:

* paboTa BBIMOIHEHA MOJTHOCTHIO;

* B JIOTUYECKHX PACCYXJCHUAX U 0OOCHOBAHWHU PEICHUS HET MPOOENIOB U
OIITNOOK;

* B PCIICHWU HET MAaTeMaTHYECKUX OMIMOOK (BO3MOKHA OJIHA HETOYHOCTH,
ONKCKAa, HE SBIIAIOMIASACSA CICICTBUEM HE3HAHWs WM HEMOHMMAaHHUS y4eOHOTO
MaTepuana).

OTMmeTKa «4» CTAaBUTCS, €CJIN:

°pa60Ta BBIITIOJTHCHA ITIOJHOCTBIO, HO 000CHOBaHHS IIArOB peuICHuA
HCIOCTAaTOYHBI (GCJII/I YMCHUC 000CHOBBIBATH PaCCyKACHUA HC ABJIAJIOCH
CIICcuaJIbHbBIM 00BEKTOM HpOBCpKI/I);

¢ AOITyIICHA OJHa OIIMOKa HIIH ABa-TpHU HCAOYCTA B BBIKIIAAKAX, PUCYHKAX,
UCepTeCiKaxX HIN rpa(bHKax (CCJII/I OTH BHJBI pa6OTI>I HC ABJIIJINCH CIICIIHMAJIBHBIM

00BEKTOM TIPOBEPKH).
OTMeTKa «3» CTAaBUTCS, €CJIH:

e JomyiieHsl Oojiee OAHOW OMMOKM WM 0Oojiee NIBYX-TpEX HEIOUYETOB B
BBIKJIQJIKaX, YepTeKax WM rpaukax, HO YYalllMICS BIIaJeeT 00s13aTelIbHBIMU
YMEHHUSAMHU 110 TIPOBEPSEMOI TEME.

OTMeTKA «2» CTAaBHTCS, €CJIN: 34

* JIONYIICHBI CYIIECTBEHHBIC OIIMOKH, ITOKA3aBIIME, YTO YYAIIMKCS HE
BJIaJIceT 0053aTeIbHBIMA YMCHHUSAMU T10 JJAHHON TEME B IOJTHOM Mepe.

OTMmeTKa «1» cTaBUTCS, €CJIH:
* paboTa ImoKa3aja IOJTHOE OTCYTCTBHE y yUaIIerocs: 00s3aTeIbHBIX 3HAHUM

u YMCHI/Iﬁ 10 HpOBepﬂeMOﬁ TCEMC MJIM 3HAYUTCIIbHAA 4aCTb pa6OTI)I BBIITIOJIHCHA HEC

CaMOCTOATCIIBHO.



!2!!!!!33 Knaggnghmca!mﬂ !!IIII/IEE!!K

I'pyObiMu cuMTaroTCsi OIIUOKM:

* HE3HAHHWE OMNPEACICHUS OCHOBHBIX TMOHSTHUM, 3aKOHOB, MpPaBull,
OCHOBHBIX TOJIOKEHUN TEeOpuH, He3HaHUe (GOpPMyJ, OOIIETPUHSITHIX CHUMBOJIOB
0003HaYeHUH BEJIMYWH, SIUHUI] X U3MEPEHUS,

* HE3HAHWE HAUMEHOBAHUW €TUHUI U3MEPEHUS,

* HEYMEHHUE BBIACIUTH B OTBETE TJIABHOE;

* HEYMEHHUE NPUMEHATH 3HAHUS, AJITOPUTMBI JJIsI pELICHU 3a/1aY;

* HEYMEHHE JIeJIaTh BHIBOJIbI M 0000IIIEeHNS;

* HEYMEHHE UYUTATh U CTPOUTH TpadUKU;

* MOTepsi KOPHS WM COXPAHEHUE TOCTOPOHHETO KOPHSI;

* otOpackiBaHue 0e3 00bSICHEHHUI OJTHOTO U3 HUX;

* PpaBHO3HAYHBIC UM OILITHUOKH;

* BBIYMCIUTEIbHBIC OMUOKH, €CITM OHU HE SIBJISIOTCS ONMHUCKOM;

* JIOTUYECKHUE OLITUOKH.

K HerpyObiM omimOKaMm cjieyeT OTHECTH:

* HETOYHOCTh  (OPMYJIHMPOBOK, OIpEACNICHUN, TMOHATUN, TEOPHil,
BBI3BaHHAsl HEIIOJHOTOM OXBAaTa OCHOBHBIX IIPU3HAKOB ONPEAECISIEMOIO MOHATHUS
WJIM 3aMEHOM OJTHOTO - JBYX M3 3TUX IPU3HAKOB BTOPOCTEIICHHBIMUY;

* HETOYHOCTH rpaduka;

* HEpallMOHANBHEI METON pEUIeHWs 3a]aud  HAP  HEJOCTATOYHO
OpPOJIyMaHHbIA IJIJaH OTBeTa (HApyLUICHUE JIOTUKH, T[OJMEHA OTIEIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH );

* HEpaIlMOHAJIBHBIE METOJIBI pa0OTHI CO CITPABOYHON U
IpYTOMIUTEPATYPOH;

* HEyMEHHeE peulaTh 3aJ1auu, BBIIOIHITH 3a/laHus B O0LIEM BUJIE.

Henoyerammu sBJISIIOTCA:

* HEepalMOHAJIbHbIEC IPUEMbI BBIUUCICHUN U TPE0OPa30BaHUM;

* HeOpeXXHOE BBIMOJHEHHE 3aMUCel, uepTexeil, cxeM, rpadKoB.
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