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HHOACHUTEJBHAA 3AIIUCKA

OBLIAS XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA "MATEMATHUKA"

Pabouast nporpamMa 1o maremarHke Juis oOydaroimuxcst 5-6 kiaccoB paspaboranHa Ha ocHoBe denepaibHOro
TOCYapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO 0O0IIero oOpa3oBaHUS ¢ y4ETOM M COBPEMEHHBIX
MHUPOBBIX TpeOOBaHWMH, TPENBIBISIEMBIX K MaTeMaTH4YeCKOMYy OOpa3oBaHHIO, W TPaJULUil POCCHHCKOTO
00pa3oBaHus, KOTOpbIE O0ECIEUNBAIOT OBIAACHHE KIOYEBBIMU KOMIICTEHIMSMH, COCTAaBIISIOIIUMU OCHOBY IS
HENPEPBHIBHOIO 00pa3oBaHMs M CaMOPa3BUTHS, a TaKXKE LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO U
MO03HABATEJIBHOTO pa3BUTHs oOy4arouuxcs. B paboueil mporpamme yuTeHbl uiaen M mnoJioxenus Kouenmu
pa3BUTHSI MaTeMaTudeckoro odpasosanust B Poccuiickoit Penepannu. B smoxy nmgpoBoil Tpanchopmamn Beex
cdep YeTOBEUECKON JNEesTENILHOCTH HEBO3MOXKHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM 4YEIOBEKOM 0e3 0a30Boi
MaTeMaTH4eCcKON TOATOTOBKH. Y’K€ B IIKOJIE MAaTEMAaTHKa CIY)KUT OMOPHBIM IPEIMETOM JUIS U3y9EHHUS] CMEKHBIX
JMCLUIIIMH, a TOCJIE IIKOJIBI PealbHOM HEOOXOAMMOCTBIO CTaHOBUTCS HENpPEPBIBHOE OOpa3oBaHWE, 4TO TpeOyeT
TIOJTHOIIEHHOM 0a30B0i 001Ie00pa3oBaTeNLHON MOATOTOBKH, B TOM YHCIIE U MATEMATHYECKOM.

310 00yCIIOBIICHO TE€M, YTO B HAIIM JHU PACTET 4YMCIO TPOQECCHH, CBA3AHHBIX C HENOCPEICTBEHHBIM
NPUMCHCHUEM MaTCMAaTUKU: U B C(bepe OKOHOMHKH, U B 6I/I3HCCC, N B TCXHOJIOTHYCCKUX 06J'[aCT$[X, H JaXec B
TyMaHUTapHBIX cdepax. Takum oOpa3oM, KpYyr HIIKOIBHUKOB, [UIST KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYMMBIM
MIPEAMETOM, PACIIUPSETCS.

[TpakTHyeckas: MONE3HOCTh MaTEMAaTUKU OOYCIOBJIEHA TEM, YTO €€ HMPEIMETOM SIBIISIIOTCS (PyHIaMEHTaJlbHBbIE
CTPYKTYPHl HAIIEr0 MHpa: IPOCTPAHCTBEHHbIE (OPMBI M KOJIWYECTBEHHBIE OTHOIICHHS OT IIPOCTEHINNX,
YCBAaUBACMbBIX B HEMOCPCACTBCHHOM OIIBITC, O JAOCTATOYHO CJIOKHBIX, HeO6XOI[I/IMI)IX U pa3BUTHUA HAYYHBIX U
MIPUKJIAHBIX uel. be3 KOHKpeTHBIX MaTeMaTHUeCKUX 3HAHWH 3aTPYIHEHO IMOHMMaHWe MPUHIUIOB YCTpOICTBA H
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHHKH, BOCHPUSATHE W HMHTEpHpETanus pa3HOOOpa3HOW  COLMAJIbHOM,
9KOHOMHWYECKOH, IMOJUTHYECKON HHpOopManuu, Mano3()(eKTHBHA ITOBCEAHEBHAS MPAKTUUECKast ACSTEIBHOCTD.
KaxxnmoMy yenoBeky B CBOEH >KM3HU HPUXOJUTCS BBINOJHATH PAcU€Thl M COCTABISATH ITOPUTMBI, HAXOIUTh U
MIPUMEHATh (POPMYIIBI, BIAAETh MPAKTHUCCKUMHU MPUEMAMU T€OMETPUYECKUX M3MEPEHUH M MOCTPOCHUH, YUTATh
MHPOPMAIHIO, TIPEJCTABICHHYIO B BHJE TAaONHUI, JUarpaMM M TpaMKOB, )KUTh B YCIOBHUIX HEONPENEIEHHOCTH U
[MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIyYaifHbIX COOBITHH.

OmHOBpPEMEHHO C pacHMpeHneM chep IPUMEHEHHSI MaTeMaTHKHA B COBPEMEHHOM OO0ImIecTBe BcE Ooiee BaKHBIM
CTaHOBUTCS MaTeMaTHYECKUH CTHJIb MBIIUICHUS, TPOSBISIONIMICS B OINpPEACIEHHBIX YMCTBEHHBIX HaBBbIKaxX. B
IIpoIiecce M3y4eHHs MAaTEMAaTHKH B apCeHasl NMPHUEMOB M METOAOB MBIIIJICHUS YEIOBEKa E€CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS. MHIYKLOUS M JEAYKUWs, O0OOLIeHHWEe M KOHKPETH3alWs, aHaJIM3 M CHHTE3, Kilaccupukauus u
cucreMaru3zauus, adcTparupoBaHue U aHaynorus. OOBEKTHl MaTeMaTHYECKUX YMO3AKJIIOUEHHH, IMpaBWila HX
KOHCTPYUPOBAaHMSI PACKPBIBAIOT MEXaHMW3M JIOTMYECKMX IIOCTPOCHHUH, CHOCOOCTBYIOT BBEIpaOOTKE yMEHUS
(opmynupoBaTh, 0OOCHOBBIBATH M JI0Ka3blBaTh CYXKJECHHUS, TEM CaMbIM DPa3BHUBAIOT JIOTMYECKOE MBIIIICHHE.
Benymiast ponb MpHHAAIEKHUT MaTeMaTHKE W B ()OPMUPOBAHWUM ITOPUTMHUYECKONH KOMIIOHEHTHI MBIIIICHUS U
BOCIIMTAHUM YMEHHMH JEHCTBOBATH IO 33/JlaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATb M3BECTHBIE U KOHCTPYHPOBATH
HOBbIE. B mpomuecce pemieHns 3aady — OCHOBON y4eOHOH JESTENbHOCTH HAa YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS
TaKKe TBOPUYECKAs ¥ IPHUKJIAHAs CTOPOHBI MBIIUICHHS.

OOyueHne MmareMaTHKe JaéT BO3MOXKHOCTb pPa3BHBAaTh Yy OOYYalOUIMXCS TOYHYIO, pAalHOHAIBHYI0 U
nH(GOPMATHBHYIO pedb, yMEHHE OTOMpaTh HamboJee MOIXOMAIINE S3BIKOBBIC, CHMBOJHMYECKHE, TpadudecKkue
CPEJICTBA JIsl BEIPOKEHHUS CYXKIEHUH M HarJISJHOTO UX IPECTaBICHHS.

Heo6xoanmMbpIM KOMIIOHEHTOM OOIIEH KYJIbTYpbl B COBPEMEHHOM TOJKOBAaHHMH SIBISIETCSI OOIEE 3HAKOMCTBO C
METOJaMH TO3HAHUS JICHCTBUTENBHOCTH, NPEICTABICHHE O IpeIMeTe M METOJaX MaTeMaTHKH, UX OTIMYMH OT
MECTOJOB JAPYIruXx €CTECTBECHHBIX U T'YMAaHUTAPHBIX HAYK, 06 OCO6€HHOCT$[X MMPUMCHECHUSA MaTEMAaTUKU JJIA PCIICHUA
HaydHBIX W TPHUKIAJHBIX 3amady. TakuM o0pa3oMm, MaTeMaTHdeckoe oOpa3oBaHME BHOCHT CBOW BKJIaJ B
(dhopMupoBaHue 00IIIEH KYIETYphI YeTOBEKA.

N3ydeHne MaTeMaTHKH TaKKe CIOCOOCTBYET ICTETHYECKOMY BOCIIUTAHHUIO UEJIOBEKA, MIOHMMAHUIO KPacoOThl U
M3AIIECTBA MAaTEMATHUECKUX PACCYKIECHHUH, BOCIPHITHIO T€OMETPUIECKIX (POpM, YCBOCHHUIO MU CUMMETPHUH.

HOEJIM U3YYEHUSA YYEBHOI'O KYPCA

HpHOpI/ITeTHBIMI/I OEIIAMHA 06y‘I€HI/I$I MaTeMaTHKe B 5-6 Ki1accax SBJISIOTCS:

MPOJ0JDKEHHE (POPMHUPOBAHUS OCHOBHBIX MATEMATUICCKUX MOHITHN (YUCIIO, BEIMIHHA, TCOMETPUICCKAST
¢urypa), 06ecrieunBaIOMINX TPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MATEMAaTHIECKOTO 00pa30BaHus
00yJarOIIUXCS;

Pa3BUTHE HHTEIICKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00YyYaroIuXCsl, IO3HABATEILHON aKTHBHOCTH,
HCCIICIOBATEIILCKUX YMEHHMA, HHTEPECca K H3yUCHUIO0 MAaTeMaTHKH,

MO/[Be/ICHUE 00YYAIOINXCS HA JTOCTYITHOM JUIS HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3M MAaTEMAaTUKH U
OKPY)KAIOIIEero MUPa;



(hopmupoBaHne GpyHKIIMOHATBLHON MaTeMaTHIECKO TPaMOTHOCTH: YMEHHUS PaclIO3HABATh MATEMAaTHUECKHE
00BEKTHI B peaIbHBIX KU3HEHHBIX CUTYAIUSX, IPUMEHATH OCBOCHHBIC YMEHHUS ISl PELICHNUS TPAKTHKO-
OPUEHTHUPOBAHHLIX 3aJia4, UHTECPIPETUPOBATDH MOJTYYCHHBIC PE3YJIbTATEI U OLICHUBATh UX Ha COOTBETCTBUC
IIPaKTUYECKON CUTYyaLUH.

OCHOBHBIC JINHUU COJEp)KaHHA Kypca MaTeMaTHKd B 5-6 Kiaccax — apudMeTHdeckas M TeOMEeTpHUecKas,
KOTOpBIE Pa3BHBAIOTCA ITApALIENbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJIHAKO, HE HE3aBUCUMO
OJlHAa OT JIPyro#, a B TECHOM KOHTAaKTe M B3aUMOJCUCTBUU. Takke B Kypce IPOUCXOIUT 3HAKOMCTBO C DJIEMEHTaMHU
anreOpBl ¥ ONMMCATENBHOM CTATUCTHKH.

W3zydyenune apudmeTnyeckoro Marepualia HAaYMHACTCSl CO CHCTEMAaTH3allui M Pa3BUTHUS 3HAHUH O HATypalbHBIX
Yyucnax, IMOMYydeHHBIX B HadalnbHOW Imkosie. Ilpm 3TOM COBEpIICHCTBOBAHME BBIYMCIUTEIBHONW TEXHUKH U
(opMHpOBaHNE HOBBIX TEOPETUYECKMX 3HAHUH COUYETAETCS C PA3BUTHEM BBIYMCIUTEIBHOW KYJIBTYPBI, B YACTHOCTH
¢ 00y4eHUeM IPOCTEHIINM MPUEMaM PUKHUIIKU U OLEHKU Pe3yJIbTaTOB BHIYUCICHHUI.

Jpyroil KpymHBI OJOK B COACpPKAaHUM apUPMETHYEeCKOW IWMHUM — 3T0 nApoOu. Havano wu3ydeHms
OOBIKHOBEHHBIX U JICCATUYHBIX APOOCH OTHECEHO K 5 Kiaccy. DTO TEpBBIA 3Tal B OCBOCHHM ApoOciH, koraa
MIPOMCXOANT 3HAKOMCTBO C OCHOBHBIMH HJCSIMH, TOHATHSIMHU TEMBI. [Ipr 3TOM paccMOTpeHHe OOBIKHOBEHHBIX
Japobell B MOJTHOM 00bEME MPEALIECTBYET M3YUCHHIO AECSITUYHBIX APOOEH, YTO 1esnecoo0pa3sHo ¢ TOUKH 3PEHHUs
JIOTHKH M3JI0’KEHHS YMCIOBOM JIMHUM, KOT/Ia IIPaBUiIa JEHCTBUH € JECATUIHBIMU APOOSIMU MOXKHO 0OOCHOBATh YK€
W3BECTHBIMH QJITOPUTMAMH BBIIIOJIHEHUS! NEUCTBHH ¢ OOBIKHOBEHHBIMH JIpOOSMH. 3HAKOMCTBO C JIECATHYHBIMH
JIpOOSIMH PaCHIMPUT BO3ZMOXKHOCTH JJIsl IOHUMaHUsI 00Y4alOIUMHKCS IPUKIIAIHOTO IPUMEHEHHS HOBOM 3alluCH MpU
N3Y4YEHUH JPYTUX MPEAMETOB U IPH MPAKTUIECKOM HCIIONb30BaHNU. K 6 Kilaccy OTHECEH BTOPOIi 3Taln B M3y4eHUH
Ipo0Oei, TIe MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB CPaBHEHMS W IpeoOpa3oBaHuUs ApoOeil, 0CBOCHUE HOBBIX
BBIUMCIUTENBHBIX aAJTOPUTMOB, OTTAaYMBAaHHE TEXHWKM BBIYMCICHHH, B TOM 4YHCIEC 3HAUYCHHWH BBIPAKCHUM,
coJiepKalux W OOBIKHOBEHHBIE, M MAECSATUYHBIC JIpOOHM, YCTaHOBJICHHE CBS3€H MEXIy HHUMH, PAacCMOTpPEHHE
pruéMOB peleHus 3a1a4 Ha 1poOu. B Havae 6 K1acca MPOUCXOIUT 3HAKOMCTBO C MOHATHEM NPOIICHTA.

OCOOEHHOCTBIO M3Y4EHHsI IIOJIOKUTENBHBIX W OTPUIATENBHBIX YHCEN SBISIETCS TO, YTO OHU TaKXKe MOTYT
paccMaTpuBaThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havase u3ydeHus TeMbl «I1o0KuTeIpHbIe U OTPUIIATENbHEIC
yucnay Beiaensercss noarema «llemsle uncna», B paMKax KOTOpOH 3HAaKOMCTBO C OTPHUIATENFHBIMHM YHCIAMH U
JEUCTBUSAMU C MOJIOKUTENBHBIMU U OTPUIIATEILHBIMU YHCIAMU IPOUCXOUT HA OCHOBE COJEPIKATEIBHOTO MOIXO0Aa.
3TO0 MO3BONAET HA AOCTYIHOM YPOBHE HO3HAKOMHTH yJaIIMXCS NMPAKTUYECKH CO BCEMH OCHOBHBIMH ITOHSATHSIMHU
TEMBI, B TOM YHCJIE U C IPABWJIAMH 3HAKOB IIPH BHIIOJIHEHUH apH(PMETHIECKUX JICHCTBHH.

[Tpu 0OyuyeHUH pelIeHUI0 TEKCTOBBIX 337a4 B 5-6 Kiaccax MCIOJIB3YITCS apu(pMeTHUeCKue MPUEMBI PELICHHSL.
TexcroBble 3amauM, pemaeMble NpH OTPaOOTKE BBIYMCIUTENBHBIX HABBIKOB B 5-6 Kiaccax, paccMaTpUBAIOTCS
3aJ]a4M CIEAYIOIIMX BUJIOB: 3a/laudl Ha JIBIKCHUE, HA YacTH, Ha IOKYIKH, HAa paboTy W NMPOU3BOAMTEIHHOCTH, Ha
MIPOIICHTHI, HA OTHOWIEHUS W mponopiuu. Kpome Toro, obydarommecs: 3HaKOMATCS C MPUEMaMH PEIICHUS 3aad
repebOpoM BO3MOJKHBIX BapHaHTOB, ydaTcs paboTarh ¢ mH(pOpMalueH, rnpeacTaBieHHOW B (opMe TaOmum Win
JHarpaMm.

B paboueii mporpamMme mpeaycMoTpeHo (OpPMHUPOBAHHE MPONEAEBTHUECKUX AIreOpandecKuX HpeICTaBICHUMH.
BykBa Kak CHMBOJ HEKOTOPOTO YHCIa B 3aBHCHMOCTH OT MAaTE€MaTHYECKOTO KOHTEKCTa BBOJAUTCS IOCTETEHHO.
BykBeHHast CHMBOJIMKA MIMPOKO HCIIOJB3YETCSl MPEXIE BCETO JUIA 3aIFCH OOMMX YTBEP)KIACHUH M MPEATI0KCHUH,
(opMyJ, B YACTHOCTH JUISl BBIYMCIICHUS] T€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTHTEIIS YUCIIa.

B kypce «Marematuku» 5-6 KIaccoB MpPEACTAaBICHA HAIIAAHAs T'EOMETPHUs, HANpaBICHHAs Ha pa3BUTHE
00pa3HOTO MBIIUICHUS, MTPOCTPAHCTBEHHOTO BOOOpPAKEHMS, HM300pa3HUTENbHBIX YMEHHHA. DTO BaKHBIH O3Tal B
M3Y4eHHH T€OMETPHUH, KOTOPBIM OCYIIECTBISETCS Ha HATTIAAHO-NPAKTHYECKOM YPOBHE, ONMMPAETCS Ha HArJIAJHO-
oOpazHoe wMplUIeHHe oOydwaromuxcs. bomnbmas poiab OTBOAWTCS IPAKTHUECKOH NESTENBHOCTH, —OIIBITY,
9KCIIEPUMEHTY, MOJieupoBaHmi0. O0ydarourecs: 3HaKOMSTCS C TEOMETPHYECKUMH (UTypaMH Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, C MX HPOCTEHIIMMH KOH(QHUIYpanHWsMH, ydarcss n300pakaTh MX Ha HEIWHOBAaHHOW M KIIETYAaTOH
Oymare, paccMaTpuBalOT HMX IPOCTEHININE CBOWCTBA. B mpolecce HM3ydeHHs HArIsIHOW T'€OMETPHM 3HaHHMSA,
MOJTy4€HHbIE 00YJaIOIUMHUCS B HAYaJIbHOH IIKOJIE, CHCTEMATU3UPYIOTCS M PACIINPSAIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

CornacHo y4yeOHOMY IUTaHY B 5 KJlacce H3y4daeTcs HHTETPUPOBAHHBIM IpeaMeT «MaremaTuka», KOTOPBIH
BKIIIOYaeT apu(PMETHUECKUH Marepual W HArJSIHYI0 T'€OMETPUIO, a TakKe INPOIEICBTHYECKHE CBEACHHUS W3
anreOpbl. YueOHBIN IJIaH Ha M3yYeHHE MaTeMaTHKH B 5 KJacce OTBOJHUT HE MEHee 5 yU4eOHBIX 4acoB B HEJEIIO, B
TEUYEHHUE KaKIOro roj1a o0yueHus, Bcero He MeHee 340 y4eOHBIX YacoB



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHKA"

5 KJIACC

HartypanbHble ync/ia 1 HyJIb

Harypansroe wmcno. Psg marypampabix gumcen. Ymcmo 0. M3o0paxkeHne HaTypallbHBIX YHCENl TOYKAMH Ha
KOOpJIMHATHOM (uucinoBod) mpsimMoi. [lo3unmoHHas cucrema cyMcieHHs. Pumckas Hymepanus Kak HpuMep
HETO3UIIMOHHON CHCTeMbl cuMcieHus. JlecsiTudHas cucteMa cuucieHus. CpaBHEHHE HATYPalbHBIX UHCEl,
CpaBHEHHE HATypalbHBIX uucen ¢ HylaéM. CriocoObl cpaBHeHMs. OKpyryieHHE HaTypasbHbIX uucen. CliokeHne
HaTypaJIbHBIX YHCEN; CBOHCTBO HYJIS IIPU CIOXKEHUHU. Brruntanue kak neiicTBue, 00paTHOE CIOKEHHIO. Y MHOKECHHE
HaTypaJIbHbIX YHCEJl; CBOHCTBA HYJISl M €IMHMIBI IPY YMHOXKEHUHU. JleneHne Kak JelcTBre, 00paTHOe YMHOXKEHHMIO.
KommoHeHTbl  neWcTBUHM, CBSI3b MeXAy HUMH. [IpoBepka pe3ynbTata apu(METHYECKOro JICHCTBUSL.
IlepemecTuTenBPHOE U COUETATENHHOE CBOMCTBA (3aKOHBI) CIOKEHHS M YMHOXCEHUS, PACTIPENECITUTEIIEHOE CBOWCTBO
(3akoH) ymHOXeHMA. Vcmonmb3oBaHue OykB Juii 00O3HaYECHWS HEM3BECTHOI'O KOMIIOHEHTAa M 3allUCH CBOMCTB
apudmeTHuecKkux aercTBUA. [lenuTenn M KpaTHbIE YHCIa, Pa3JIoKEHHE HA MHOXHTETH. [IpocThie M cOocTaBHbBIE
yycna. [IpusHaku nenmmocty Ha 2, 5, 10, 3, 9. Jlenenue c¢ octarkoMm. CTeneHb C HATypaldbHBIM IOKa3aTENEM.
3anuck yuclia B BUAE CYMMBI Pa3psIHBIX CllaraeMblX. YMCIIOBOE BBIpaKCHHE. BBIUMCIEHHE 3HAYEHUI YHCIIOBBIX
BBIPQXCHHH; TOPANOK BBIONHEHUS JeHCTBHHA. llcmonmp3oBaHME TIpU BBIYMCICHUAX MNEPEMECTUTENBHOTO U
COYETaTEeNEHOTO CBOMCTB (3aKOHOB) CII0KEHHS M YMHOXKEHUSI, PACIIPENCTUTEIIEHOTO CBOWCTBA YMHOXKEHHSI.

Apodu

[MpencraBiaenue o apoOM Kak crocoOe 3amucu yacTd BenuuuHbl. OOBIKHOBEHHbIE JpoOu. [IpaBuibHbBIE U
HeTpaBWIbHBIE OpoOu. CMmenranHas OpoOb; MPEICTaBIICHWE CMENIaHHOW OpoOW B BHIE HEMPAaBHILHOW IpoOH U
BEIJICJTICHHE IIENIOW YacTH Yrciia U3 HempaBWIbHOU npodu. M3o0paxenue npoOeil ToUkamMu Ha YHCIOBOM MHPSMOHU.
OcHoBHOe cBoiicTBo apodu. Cokparnenue apobOeit. [lpuBeneHue apodu k HOBOMY 3HameHarenr0. CpaBHEHHE
npobeit. CrokeHHe ¥ BBUMTaHWE [OpoOeld. YMHOXEHHWEe U JeJieHHe ApoOei; B3anMHO-OOpaTHBIE IpoOu.
Haxoxnenne yacTu 1e0oro M Ieioro mo ero yactd. Jlecstnunas 3amuch ApoOeid. [IpencraBneHne necaTUaHON
IpoOu B Buae OOBIKHOBEHHOW. M300pakeHWe ASCATHYHBIX APOoOEi TOYKaMU Ha YHCIOBOW mpsiMoil. CpaBHEHHE
JEeCSTUYHBIX npo0eil. Apudmerndeckre 1eHCTBUS ¢ AECATUIHBIMU ApoOsiMu. OKpyrieHue IeCITUIHBIX JpoOei.

Pemenue TeKCTOBBIX 32124

PerieHrie TEeKCTOBBIX 3a7ad apuMeTHUECKHMM CrocoOom. Perienue noruueckux 3ajad. Pemienue 3amay
nepedopoM BceX BO3MOXKHBIX BapHAHTOB. ICMONb30BaHME MPU PEIICHUM 3a/a4 TaONUI] U cxeM. PerieHue 3anad,
COJICpIKAIUX 3aBUCHMOCTH, CBSI3BIBAIONINE BEJIMYMHBI: CKOPOCTh, BpEMs, PACCTOSIHUE, IICHA, KOJHUYECTBO,
CTOMMOCTh. EIWHHIEI W3MEpeHMs: MacChl, 00BEMA, IICHBI, PACCTOSHHUS, BPEMEHHU, CKOpPOCTH. CBS3b MEXIY
CAMHUIIAMHA U3MEPEHUS KaXKI0H BeIMUYHHBL. PelreHne OCHOBHBIX 3a71a4 Ha aApoOu. IIpencraBieHne TaHHBIX B BHIC
TaOIUII, CTONOYATEIX UATPAMM.

Harasianasi reomeTpus

Harnmsgaeie mpencraBieHuss O (QUTypax Ha IUIOCKOCTH: TOYKa, MOpsMas, OTPE30K, Jy4, VYIroj, JIOMaHasd,
MHOTOYTOJIEHUK, OKpPYXHOCTb, Kpyr. Yroi. IIpsmol, ocTpelif, Tymoil u pa3BEépHYyThIM yruel. [nnHa oTpeska,
METpUYECKHe eAWHUIIBI JINHEL. [TnHA TOMaHOMW, IEpIMETP MHOTOYTOJIbHUKA. VI3MepeHne i MmoCTpOeHHUe YIIIOB C
TIOMOIIBIO TpaHCTIOpTHpa. HarmsiHele nmpeacTaBieHus o GUrypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK; IPSIMOYTOJIBHHUK,
KBaJIpaT; TPEYrOJBHUK, O paBeHCTBe Guryp. Vzobpakenue Gpuryp, B ToM uncie Ha kierdaroir Oymare. I[loctpoenne
KOH(UTYpanuii U3 yacTel MpsMoi, OKPYKHOCTH Ha HEIMHOBAHHOW W KieTdaTtoi Oymare. Mcronp30BaHie CBOWCTB
CTOPOH U YIJIOB NPAMOYIOJIbHMKA, KBaJgparta. Hnomam) MPAMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTAaBJICHHBIX M3
MPSIMOYTOJIPHUKOB, B TOM 4Hclie (puryp, m300pakEHHBIX Ha KieTdaTol Oymare. EQWHWIBI M3MEpeHUs IUIOMIAIH.
Harnsnuele mpezncraBieHHss O NPOCTPAHCTBEHHBIX — (QUrypax: MpsIMOYTOJIBHBIN — Tapajuienenunen, Kyo,
MHOTOTpaHHUKH. M300pakeHune MpOCTEHIINX MHOTOTPaHHHUKOB. Pa3BEpTku kyba m mapamienenurnena. Co3maHue
MoJiefiell MHOTOI'pDAaHHMKOB (M3 OyMaru, TmpOBOJIOKM, IulacTwiiMHa U J1p.). OO0BEM  NpsAMOYroibHOTO
napajuienenunena, kyoa. Exunuier usmepenus oobéma.

6 KJIACC

HatypanbHblie ynciaa

Apundmernueckue ACHCTBUS C MHOTO3HAUYHBIMHM HAaTypadbHBIMH YHCIAMH. YHCIOBBIE BBIPDKEHHSA, MOPSIOK
JIEUCTBHH, HCIIOJIb30BaHNE CKOOOK. Vcrosb3oBaHME TPH BBIYHMCICHHUSX MEPEMECTHTENBHOTO M COYETaTENbHOTO
CBOWCTB CIIOKEHHUSI M YMHOXKCHHUS, PACHPEICIUTENFHOTO CBOWCTBA YMHOXXeHHA. OKpYyIJIeHHE HaTypadbHBIX



yucen. JleauTenau M KpaTHBIC YKCa; HAHOONBIINNA 00Kl JeTUTeIh U HauMeHblee obiiee KpaTHoe. JleTuMocTh
CYMMBI U TIpou3BeicHus. JlenieHne ¢ ocTaTKoM.

JApoon

OObIKHOBEHHas1 Jpo0b, OCHOBHOE CBOWCTBO Jpo0H, cokpaineHue apoOeif. CpaBHEHHWE W YIOPsAOYUBAHUE
npobeii. Pemenne 3anad Ha HAX0XKJGHUE YAacTH OT II€JOT0 M LENOro Mo ero 4acTH. J[poOHoe 4nciio KaKk pe3yiabTar
nenenus. [IpencraBieHue AecsITHYHOW ApoOM B BHIE OOBIKHOBEHHOH IpOOM M BO3MOXKHOCTH IMPEACTAaBIICHUS
OOBIKHOBEHHOH IpoOHM B BHIE HECATHYHOW. JlecATHUHBIE ApoOHM M METpHUecKas cucreMa Mmep. ApudMeTHueckue
JICUCTBHS 1 YHCIIOBBIC BHIPQKEHHSI ¢ OOBIKHOBEHHBIMH U JECATHYHBIMU ApoOsMu. OTHomieHue. JleneHne B TaHHOM
oTHomeHun. MacmTab, mnpomopuus. [IpuMeHeHue mnpomopuuid Tpu perieHnH 3anad. [loHsTHE mpoleHTa.
Bbruncienue mporneHTa OT BEJWYMHBI M BEIUYMHBI 10 €€ IPOLEHTY. BbIpakeHHe NPOLEHTOB NECATHYHBIMU
I[p06$[MI/I. Pemienue 3aJa4 Ha MPOLCHTHI. BLIpa)KeHI/Ie OTHOLICHHWA BEJIMYWH B IPOLCHTAaX.

ITonoxkuTeIbHBIE U OTpHIATEJIbHbIC YUCIa

IlonoxxutensHble U OTpulaTenbHble yucna. Llenpie ynciaa. Moayns umcia, reoMeTpUuecKas HWHTEpIpeTanus
Moayns uncia. M3oOpaxkeHwe dbrcel Ha KOOPAMHATHOW mpsiMoi. UmcioBeie mpoMmexyTku. CpaBHEHHE YHCEll.
Apudmernueckue AEHCTBUS C TIOJIOKHUTEIBHBIMM W OTPULATENFHBIMH 4HCiamu. [IpsmMoyroyibHas cucrema
KOOPJIHMHAT Ha IUIOCKOCTH. KoopaMHaTel TOUKM Ha IIIOCKOCTH, abciucca u opanHara. Iloctpoenue touek u duryp
Ha KOOPAMHATHOM IUIOCKOCTH.

BykBeHHbIE BbIPpasKeHUSA

[Mpumenerne OyKB IS 3allMCH MaTEeMATHYECKAX BHIpAKEHUN W TpemnoxeHuid. CBoWcTBa apu(METHUSCKHX
nelictBuil. BykBeHHBIE BBIpaXKEHHS U UUCIIOBBIE NTOACTAaHOBKU. ByKBEHHBIE PaBEHCTBA, HAXOXKJECHUE HEU3BECTHOIO
KoMroHeHTa. DopMyItsl; GOPMyYIBI IEpEMETpa U IUIOMAAN MPSIMOYrOJIbHUKA, KBaIpaTa, 00bEMa Mapauiesienumnena
u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3amad apuMeTHYEeCKUM crocoOoM. Pemenwme normdyeckwx 3amad. PermreHue 3amadu
mepebopoM BceX BO3MOKHBIX BapHaHTOB. PelieHue 3amad, coACpiKallnX 3aBUCHMOCTH, CBSA3BIBAIOIINX BEITHYHHBIL:
CKOpPOCTBh, BpEMs, PACCTOSHHE, IIeHa, KOJHMYECTBO, CTOMMOCTB; IMPOW3BOAWUTENHFHOCTh, BpeMs, O00BEM pabOTHI.
EnuHuier u3mMepeHus: Macchbl, CTOMMOCTHU; PaCcCTOSIHUSI, BpEMEHH, CKOPOCTH. CBS3b MEXKY €IMHUIIAMU HU3MEPEHUS
KaXJ0W BeNW4YUHBI. PellleHne 3a/iay, CBSI3aHHBIX C OTHOILUEHHUEM, MPONOPIHUOHAIBHOCTHIO BEIUYHH, MPOICHTAMU;
pellleHue OCHOBHBIX 3a/ad Ha JapoOu W mporueHThl. OleHKa M MPHKHUIKA, OKpyrieHue pe3ynbrata. CocTaBiieHHE
OYKBEHHBIX BBIPAXCHHUU II0 YCJIOBHIO 3amayd. [IpeicTaBieHHe MAHHBIX C IOMOIIBI0 TAONUI[ M JHArpaMM.
CronbuaTple mUarpaMMBbl: YTEHHE U IOCTpOoeHHE. UTEHNE KPYTOBEIX AUATPaMM.

Har.]m}maﬂ reoMeTpust

Harnsiogaele mpeactaBineHnst o (urypax Ha IDIOCKOCTH: TOYKa, IMpsMas, OTPE30K, JIyd, Yroi, JOMaHas,
MHOTOYT'OJIBHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTB, Kpyr. B3auMHoe pacnosyioxkeHue ABYX MPSIMbBIX Ha
IJIOCKOCTH, TIapajulelbHbIE TIPsIMBIE, IEPHEHIUKYIApHBIE MpsAMble. M3MepeHHe pacCTOSHHMA: MEXAy IByMs
TOYKAMH, OT TOYKH [0 NpAMOW; IAJIMHA MaplIpyTa Ha KBaapaTHOW ceTke. Mi3MepeHHWEe M MOCTPOEHHE YIIIOB C
NIOMOILBIO  TPAaHCHOPTHpPA. BuUABl  TPEYrOJIBHUKOB:  OCTPOYIOJIbHBIM, IPSIMOYIOJIBHBIM,  TYIOYIOJIbHBIH;
paBHOOCIPECHHBIN, PABHOCTOPOHHUHA. UeTBHIPEXYTrONBHUK, TPHUMEPHl HYETHIPEXYTONBHUKOB. [IpsSMOYrOJIBHHUK,
KBaJ[paT: WCIIOJIb30BAaHHE CBOMCTB CTOpPOH, YIJIOB, auaroHaneil. M3oOpaxeHne reoMeTpuyeckux ¢GHUTYp Ha
HEJIMHOBAaHHONW OyMare ¢ HCIONB30BAaHUEM LUPKYJS, JHMHEHKH, YrojJbHHMKA, TpaHcHmoprupa. lloctpoeHus Ha
kieryatold Oymare. [lepumerp MHOroyrosbHuka. [loHsTHE TiOmamM (Uryphl; €AMHHUIBI M3MEPEHHS IUIOIAIM.
[pubmmwxéHHoe n3MepeHue Iuoniagu (GuUryp, B TOM YHCIEe Ha KBajpaTHOW cerke. [IpuOmmkéHHOE M3MepeHue
JUINHBI OKPYKHOCTH, IIomany kpyra. CUMMeTpHs: LIeHTpaibHas, oceBas M 3epKanbHas cuMMmeTpud. I[loctpoenue
CUMMETPHYHBIX (uryp. HarnsiHsle npencraBieHHs O TIPOCTPAHCTBEHHBIX (UIrypax: Mapajulelenurnesn, Kyo,
IIpr3Ma, MUpaMua, KOHYC, IWIHHAP, map u cdepa. M3o0paxenue nmpoctpancTBeHHBIX (uryp. [Tpumeps! pa3sépTok
MHOTOTPaHHHUKOB, IWJIMHIpPa W KoHyca. Co3qaHue Mozened NMpoCTpaHCTBEHHBIX ¢uryp (M3 Oymaru, ImpOBOJIOKH,
miacTwimHa U ap.). [lonstue o0péMa; eanHUIBI n3MepeHns 00béMa. OOBEM MPSIMOYTOBHOTO TapajuIeenuIesa,
KyOa.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInaHOCTHEIS PE3YyiIbTaThl OCBOCHUS IIPOTPAMMBI yqe6H0r0 npeameTa «MareMmaTuKa» XapaKTCPU3YHOTCA:



IIaTpnoTnyeckoe BocUTaHMe:

MPOSIBJICHUEM HHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHHCKOW MAaTEMAaTHKH, IIEHHOCTHBIM OTHOLICHHUEM K
JOCTIDKEHUSIM POCCHUHMCKHUX MaTeMaTHKOB M POCCUMCKOM MaTeMaTHYeCKOM IIKOJIBI, K HCIONBb30BAaHUIO ITHX
JOCTHKEHHUI B IPYrMX HayKax U MPHUKIAIHBIX chepax.

I'pasknanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHINOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W peaju3alli e€ro IpaB, MNPEJCTAaBICHHEM O
MaTeMaTH4YeCKNX OCHOBaX (YHKIMOHMPOBAHMS pa3IMYHBIX CTPYKTYp, SIBICHHH, TNPOHENYp TpakJaHCKOTO
oO1ecTBa (BBIOOPBI, OIPOCH U 1P.);

TOTOBHOCTBIO K OOCYXICHHIO 3THYECKHX MPOOJEM, CBA3aHHBIX C NMPAKTHUECKUM MPUMEHEHHMEM JOCTIKEHUI
HayKH, 0CO3HAHNEM BaKHOCTH MOPAIFHO-3THYECKNX IPUHIIUIIOB B JEATEILHOCTH YUEHOTO.

TpynoBoe BocIMTaHHE:

YCTAaHOBKOW Ha aKTHBHOE YJacTHE B PEIICHWM NPAKTHYECKUX 3a4ad MaTeMaTHYeCKOH HalpaBICHHOCTH,
OCO3HAHMEM BaXHOCTH MaTeMaTHYeCKOTO O0pa3oBaHMS Ha NPOTSDKEHMHM BCEH JKU3HM Ul YCHENIHOH
poeCCHOHATBHON IESATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM M IMOCTPOECHHEM
WHIUBUYILHOH TPAeKTOPUH 00pa30BaHMs U KHU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB U OOIIECTBEHHBIX
MOTPEOHOCTEH.

IcTeTHYeCKoe BOCIIUTAHNE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETHYECKOMY BOCIIPHATHIO MaTEMaTHYECKHX 0OBEKTOB, 3a/1a4, PEILICHH,
pacCyXJIeHNH; YMEHHIO BUACTh MaTEMaTHIECKIE 3aKOHOMEPHOCTH B HCKYCCTBE.

IlenHOCTH HAYYHOI0 IO3HAHUS:

OpHEHTalMEeH B [ESATENBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX TIPEICTaBICHHMH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS 4YeNIOBEKa, IPHPOJBI W OOIIECTBA, MOHUMAHHEM MAaTeMaTHYeCKOW HAayKH Kak CQepbl
YeJI0BEYCCKOM JACATCIBHOCTH, 3TAIIOB eé Ppa3BUTHA YU 3BHAYUMOCTH IJI1 PA3BUTUA HUBUIIU3ALNU; OBJIAACHUEM A3BIKOM
MaTeMaTHK{ U MaTeMaTHIeCKON KyJIbTYPOH KaKk CpPEACTBOM IO3HAHUS MUPA; OBIAICHUEM IPOCTCHIINMY HaBbIKAMU
HCCIIEZI0BATENIECKOM eI TeNbHOCTH.

Pu3nyeckoe BOCIUTAHUE, (JOPpMHPOBaHHE KYJILTYPhI 310POBbS H IMOLMOHAILHOT0 0J1aT 00Ty YH:

TOTOBHOCTBIO NPUMEHATh MaTeMaTHUECKHE 3HAHUS B MHTEPECax CBOETO 3JI0POBBS, BEAEHHs 310pOBOro obpasa
JKU3HU (370pPOBOE MHUTaHKE, COATAHCHPOBAHHBIA PEKUM 3aHITHN U OTHAbIXA, PEryJIsApHAs (U3UUYCCKas aKTUBHOCTB);
c(OpPMUPOBAHHOCTBIO HaBbIKa pe(IIEKCHH, IPU3HAHHEM CBOETO IpaBa HA OIIMOKY M TAaKOTO K€ IpaBa JpYyroro
yeJloBeKa.

IK0JI0THYeCKOe BOCTTUTAHNE:

OpHEHTanMe Ha NPUMEHEHHE MaTeMaTWYeCKMX 3HAaHUM JUId pelleHus 3agad B O0JacTH COXPaHHOCTH
OKpY’KaroIlei cpeipl, INIAHUPOBAHUS TIOCTYIIKOB M OLICHKM MX BO3MOJKHBIX HOCIIEACTBUIN AJISI OKPYKAIOLIEH Cperbl;
OCO3HAaHHEM ITI00AILHOTO XapaKTepa 9KOJIOTHYECKUX MPOOIIEM U ITyTeH NX peleHHs.

JInyHOCTHBIE pe3y/bTaThl, 00eceYHBAIOIINEe AAaNTAlMI0 00yyaolerocs K M3IMEHSIOIMMCS YCJIOBUAM
COLMAIBHON M NPUPOAHON cpelbl:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIIOBHSIX HEONPENENIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH uepes
MIPAaKTHUYECKYIO JESTENbHOCTh, B TOM HYHCJIE YMEHHUE YUUTHCA y OPYIHX JIIOAEH, NMPHOOpeTaTb B COBMECTHOM
JeSITeNIbHOCTY HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OMbITA JPYTUX;

HEOOXOANMOCTHIO B (JOPMUPOBAHUM HOBBIX 3HAaHHUH, B TOM 4HcCie (GOPMYTHpPOBATH UJIEH, IOHATHS, TUIIOTE3bI 00
0o0beKkTax W SBICHUSAX, B TOM 4YHCJIE€ paHEe HEW3BECTHBIX, OCO3HABATh NE(PUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIETEHTHOCTEH, MIIaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAILlMIO, BOCIHPHHHMATH CTPECCOBYIO CHTYAllMI0 KaK BBI30B,
TpeOyIOIi KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS U ISHCTBHS, (JOPMYITHPOBATH U OLIEHUBATH PHUCKU
U TIOCIIENICTBUS, (POPMHUPOBATH OMBIT.

METANIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe Pe3yabTaThl OCBOCHHS HPOrpaMMbl y4eOHOro mpeamera «MaremMaTHka» XapaKTepU3YIOTCS
OBIIAJICHUEM VHUBEPCANbHBIMU RO3ZHABAM ESIbHBIMU OCliCUSIMU,

VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCLiCMBUAMU U YHUBEPCATbHBIMU PESYIAMUGHBIMU OCUCMEUIMU.

1) Vuusepcanvuvie noznasamenvhole oeticmeusi obecneyugaom Gopmuposanue 0A308biX KOSHUMUBHBIX
npoyeccog o0Oyuarowuxcs (0cgoenue Memoo08 MNO3HAHUSL OKPYICAIOWe20 Mupda; npuUMeHeHue 102UYeCcKUX,
UCCIe008amenbCKux onepayull, yMeHui pabomams ¢ uHgopmayuet).

Ba3oBrble JJornueckue AecTBUs:

BBISIBIISITH M XapaKTEPH30BaTh CYIIECTBEHHBIE TPU3HAKA MaTeMaTHIECKUX 00BEKTOB, TIOHATHH, OTHOLIEHUH
MEXAY IOHIATUAMY;

(hopMynHpOBATH ONpE/IETICHNs TOHATHH; YCTaHABIMBAThH CYLIECTBEHHBIN MPU3HAK KiacCU(UKALNM, OCHOBAHHUS
JUIst 000OIIEHNS M CPAaBHEHMSI, KPUTEPUH MTPOBOANMOTO aHAIN3a;

BOCIIPUHUMATh, (POPMYIIUPOBAThH U MIPE0OPA3OBLIBATH CYXKJICHHUS: YTBEPIUTEIbHbIC H OTPULIATENIbHBIC,
€/IMHUYHbIE, YaCTHBIE U O0IIHE;



YCJIOBHBIE; BBISIBIISITH MATEMAaTHUECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHs B (paKTax, JaHHBIX,
HaOJIOEHNSIX U YTBEPIKICHUSX;

MpeAarath KPUTEPHUN JUIS BBISBICHHUS 3aKOHOMEPHOCTEH M IIPOTHBOPEUHIS;

JIeTIaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U HHIYKTHBHBIX YMO3aK/IIOUCHHH,
YMO3aKJIIOYEHUH 0 aHAJIOTHUH;

pa30upaTh JOKa3aTeNbCTBA MATEMATHUECKUX YTBEPKIACHNH (IIPSMBIE U OT MPOTUBHOTO), IIPOBOJUTH
CaMOCTOSITEJIFHO HECJIOXKHBIE J0KAa3aTeIbCTBA MaTEMAaTHYECKUX (JaKTOB, BEICTPAUBATh apryMEHTALUIO,
MIPUBOJUTH TIPIMEPBI U KOHTPIIPHMEPHI;

000CHOBBIBaTh COOCTBEHHBIE PACCYKIICHHUST; BHIOUPATh CIOCO0 pelieHus yueOHoit 3aqaun (CpaBHUBATh
HECKOJIBKO BAPHAHTOB PEIICHHs, BEIOMPATh HanOoJIee Mo IX0ISIIUHA ¢ YIETOM CaMOCTOSATENFHO BBIICICHHBIX
KpPHUTEPHEB).

Ba3oBrIe ncciaeaoBaTebCKHe JelicTBHSA:

WCII0JIb30BATh BOMIPOCHI KaK UCCIEOBATEIbCKUI HHCTPYMEHT MO3HAHHMS;

(hopMynHpOBATH BOIPOCH!, (PUKCHPYIOIIUE TPOTHBOPEYHE, TPOOIEMY, CAMOCTOSITENBEHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (OPMHUPOBATH THIIOTE3Y,

apryMEHTHPOBaTh CBOIO ITO3UIINI0, MHEHUE;

MIPOBOAUTH MO CAMOCTOSTEIIHLHO COCTABICHHOMY IJIaHy HECIIOKHBIN 3KCIIEPUMEHT, HEOOJIBILIOE HCCIICIOBAHUE IO
YCTaHOBIJIEHHIO 0COOCHHOCTEI MaTeMaTHIeCKOTO 0OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO1;
CaMOCTOSTENILHO (POPMYIIMPOBATh 000OIIEHHS U BEIBOJIBI IO PE3yNbTaTaM IMPOBEIEHHOTO HAOIIONCHHS,
HCCIIeIOBaHMs, OLICHUBATH JOCTOBEPHOCTh MOYYCHHBIX PE3yNIbTaTOB, BEIBOJOB U 0000LICHH; TPOrHO3UPOBATh
BO3MOXKHOE Pa3BUTHE MIPOLIECCA, a TAKXKE BHIJIBUTaTh IPEJIIOIOKEHHS O €0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Padora c undopmanueii:

BEISBJIATH HEJIOCTATOYHOCTH M H30BITOYHOCTH HH(OPMAIIUH, TAHHBIX, HEOOXOJMMBIX JIJIS PEIICHUS 3a1a4y;
BBIOMpATh, AHATU3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAIIHMIO PA3IUYHBIX BUAOB U GOpM
MPEICTABIICHUS;

BEIOMPATH (OPMY MPeICTaBICHIS HHOOPMAIIMH U WLTIOCTPUPOBATH pelIacMEbIC 3a/Ia4i CXEMaMH, THarpaMMaMH,
WHOU rpaduKoil U NX KOMOWHAIUSIMU;

OIICHUBATh HAIEKHOCTh HHGOPMAIIMH IO KPUTEPUAM, MPEIUIOKCHHBIM YUUTEIIEM HITH CPOPMYTHUPOBAHHBIM
CaMOCTOSITENILHO.

2) YHueepcaﬂbele KOMMYHUKAmMueHble Oeticmaust obecneyusaom cd)op/wupoeanyocmb COYUATIbHBbIX HABLIKOB

obyuarowuxcs.

Oomenne:

BOCIIPUHMMATh U (POPMYITHUPOBATH CYXIEHUSI B COOTBETCTBUH C YCJIOBUSMH U LIEJISIMH OOILIEHHUST;

SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110
XOJy pelIeHus 3a1a4H, KOMMECHTHPOBATh MOMYIEHHBIA PE3YIbTAT; B X04€ 0OCYKIEH 3a1aBaTh BOMPOCHI 110
CYIIECTBY 00CY)XJIaeMOM TeMBI, POOIEMBI, pellaeMoi 3a/1auy, BEICKA3bIBaTh UJICH, HAlleICHHBIE Ha TIOMCK
perieHus;

COTIOCTABIISATh CBOM CYXKJICHHS C CYXICHISIMH JPYTUX YIACTHUKOB THAJIOTa, 0OHAPY>KUBATh pa3iuyne U
CXOJICTBO TTO3UIIHI;

B KOPPEKTHOH popme hopMyInpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MIPEJCTABIATh Pe3yNbTaThl PEIICHUS 3aa4H, IKCIIEPIMEHTA, HCCIIEOBAHMS, IPOCKTA;

CaMOCTOSITENILHO BEIOMpATh ()OPMaT BBICTYIUICHUS C YYETOM 33/1a4 MPE3EHTAIMN U 0COOCHHOCTEH ayIUTOPHH.

CoTpyaHHYeCTBO:

MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIICCTBA KOMAHIHON W UHANBUIYaIbHOU Pa0OTHI IIPU PEIICHUHU YUCOHBIX
MaTeMaTH4eCKHX 33]1a4;

MIPUHUMATh 11€J1b COBMECTHOH IeSTeIbHOCTH, IUNIAHMPOBATH OPraHU3aIMI0 COBMECTHON paboThl, paclpeaeiisiaTh
BHUJIbI pabOT, JOrOBAPUBATHCS, OOCYKIATH MPOLECC U PE3yNIbTaT PaboThI;

000011aTh MHEHHUS HECKOJIBLKHX JIFOJIEH; yIaCTBOBATh B IPYNIOBBIX opMax paboTsl (00CyxaeHHs, 0OMEH
MHEHHSIMH, MO3TOBBIC IIITYPMEI U JIp.);

BBIMOJTHSITH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JEUCTBHS C JPYrMHU WICHAMHU KOMAaH/IbI;
OIICHMBAThH KAYE€CTBO CBOETO BKJIa/a B OOIIMI MPOIYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM Y4aCTHUKAMU
B3aMMO/ICHCTBHSL.



3)  Vuusepcanvhvie pecynamusnsle Oelicmausi 0becneyusaom Qopmuposanue CMbICI08bIX YCMAHOBOK U
JHCUBHEHHBIX HABLIKOB NTUYHOCTIU.
Camoopranu3zauus:

CaMOCTOSITEJIFHO COCTAaBJISITH TUIAH, AJITOPUTM PEIIeHNUs 3a1auu (MM ero 4acTbh), BEHIOUpATh CII0CO0 PEIIeHHUS C
y4ETOM HMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTEI
pemIeHuit ¢ yaéToM HOBOH HH(DOpMAITHH.

CaMOKOHTPOJIb:

BJIAJIETh CITIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIecca M pe3yibTaTa perieHIsl MaTeMaTHIecKOH 3a1aun;
MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTB IIPH PEIICHNUH 3a/1a41, BHOCUTH KOPPEKTHUBEI B
JIeATeIbHOCTh Ha OCHOBE HOBBIX 00CTOSTENILCTB, HAWIEHHBIX OUINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE Pe3yIbTaTa IEATCIFHOCTH IIOCTABICHHON LENH U YCIOBHSIM, OOBSICHATH IPHYNHEI
JIOCTHIKESHUSI WJIM HEJIOCTH)KEHHMS 1IeJIH, HaXOIUTh OLINOKY, /1aBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI
5 KVIACC

Yucia 1 BLIYHCTIEHUA

ITonumate u IIpaBUJIbHO yl'[OTpC6J'I5[TI) TEPMUHBI, CBA3aHHBIC C HATypaJbHBIMHU YHCJIaMU, O6LIKHOBCHHBIMI/I u
JNECATUIHBIME POOSIMHU.

CpaBHHBATh U YIIOPSJOYHBATH HATYPAIBHBIC YUCIIA, CPABHUBATH B MPOCTEHIIINX CITydassX OOBIKHOBEHHBIC APOOH,
JECATUIHBIEC POOH.

COOTHOCHTH TOYKY Ha KOOPJMHATHON (YHCIOBOW) MPSMON C COOTBETCTBYIOIIMM CH YHCIOM H H300pa)xarhb
HaTypaJbHBIC YUCIIA TOYKAMU Ha KOOPAWHATHO (UHMCIOBOW) MPSIMOH.

BrimonHATE apudMeTndeckue ASHCTBYS ¢ HATYpaIbHBIMU YUCIIAMH, ¢ OOBIKHOBEHHBIMH JPOOSIMA B TIPOCTEHUIIINX
ClTydasix.

BrImomHATE TPOBEPKY, IPUKHAIKY PE3YIIbTaTa BRIYACICHUH.

OKpyrIsTh HaTYpajdbHbIE YUCIA.

Pemmenne TeKCcTOBBIX 32724

Pemath TekcToBbIE 3a1a4n apUPMETHYECKUM CIIOCOOOM M C MOMOIIBIO OPraHN30BaHHOTO KOHEYHOTro nepebopa
BCEX BO3MOJKHBIX BAPHAHTOB.

Pematp 3amaum, cojeprkamiye 3aBHCHMOCTH, CBSI3BIBAIOIINE BEIMYHMHBI: CKOPOCTb, BPEMsl, PACCTOSHHUE; LIEHA,
KOJMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKye 3allUCH, CXEMBI, TaOIHIIB, 0003HAYEHUSI IPU PEIICHUH 3a7ad.

ITonp30BaThcs OCHOBHBIMM €MHUIIAMH U3MEPEHUS: IIEHBI, MacChl, PaCCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPaXaTh
OJIHY €IMHHUIIBI BEIIH- YUHBI Yepe3 ApyTHue.

HW3BrekaTh, aHaTM3UPOBATh, OLICHUBATh MH(OPMAIIHIO, IPEACTABICHHYIO B TaOJIMIle, Ha CTOJI0YaTON Anarpamme,
HWHTEPIPETUPOBATh IPEICTABICHHBIE JaHHBIE, HCIIOIB30BATh JaHHBIE IIPH PEIICHUH 3a7ay.

Harnsignas reomerpus

[Tonb30BaTbCsi TEOMETPUYECKUMH MOHSATHUSMH: TOYKa, TpsiMas, OTPE30K, JIyd, Yroji, MHOTOYTOJIbHHUK,
OKPY>KHOCTB, KPYT.

[TpuBOaMTE IPUMEPHI 0OBEKTOB OKPYXKAIOLIETO MUPa, UMEIOIUX (OPMY U3y4EHHBIX T€OMETPHUYECKUX (HUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEPIINHA CTOPOHA; C MHOTOYIOJbHUKAMM: yIroJl, BEpIINHA,
CTOPOHA, TMaroHajb; C OKPYXHOCTBIO: panyc, AMaMETp, LICHTP.

N300paxkaTh 3ydeHHbIE TeOMETpHUecKre (GUIYphl Ha HEJIMHOBAHHOM U KJIeT4aToi Oymare ¢ MOMOIIbIO LIUPKYJIs
U JIMHEHKY.

HaxoauTh AMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHEM C TIOMOIIBIO JIMHEWKH, CTPOUTh OTPE3KH 3aJaHHOU
JUTUHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOTO pajyca.

Hcnonp30BaTh CBOWMCTBA CTOPOH W YIJIOB HPSMOYIOJNIbHHMKA, KBajapara Uil MX IIOCTPOCHHUS, BBIYMCIICHUS
IUIOIIAU U TIEPUMETPA.

BbIuucnsaTe nepuMeTp M IUIOLIaab KBaJparta, MpIMOYroJbHUKA, (DUTYp, COCTABICHHBIX U3 NPSIMOYIOJIbHUKOB, B
TOM uuciie Guryp, n300paxEHHBIX Ha KlieT4aToi Oymare.

ITonp30BaThCst OCHOBHBIMHA METPHUYECKUMH SIMHHUIIAMU W3MEPEHNUS AIHMHBI, TUTOLIAH; BEIPasKaTh OJHH €IMHULBI
BEJIMYMHBI Yepe3 ApyTHeE.



Pacro3naBath mapaiienenunesn, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOdpo TpaHb, H3MEPECHUS;
HAXOUTh U3MEPEHHs apallIeNenuIea, Kyoa.

Boruucisite 0066M Kyba, mapaisiesnenune/a no 3aJaHHbIM U3MEPEHUSM, MOJIb30BAThCS CANHUIAMU U3MEPEHHUS
00néMma.

Permats HECTIOKHBIE 33190 Ha M3MEPEHUE TEOMETPHUECKHUX BEJIMUMH B IPAKTHUECKAX CHTYAITHSX.

6 KJIACC

Yucaa v BLIYMCJIEHUSA

3HaTh U MOHUMATh TEPMUHBI, CBS3aHHBIC C PA3IUYHBIMU BUAAMHU YHCEIT M CIIOCOOAMHU MX 3aITUCH, NEPEXOIUTH
(ecmm 3TO BO3MOXHO) OT OJIHOM (POPMBI 3aIIMCH YHCIIA K APYTOH.

CpaBHHBATD U YIOPSAAOUHBATE IIENbIC YHCIA, OOBIKHOBEHHEIC H JIECITUIHEBIC IPOOH, CPAaBHUBATH YUCIIA OJJHOTO U
Pa3HBIX 3HAKOB.

BrmonHsATE, coueTas yCTHBIE M MICBMEHHBIC IPUEMBI, apH(PMETHIECKUE NEHCTBUS C HATYPAIGHBIMH U IETBIMU
YKcIaM#, OOBIKHOBCHHBIMH U JICCSITHYHBIME JIPOOSMHU, TOJIOKUTEIBHBIMEA U OTPUIIATCIBHBIME YHCIAMHU.

BbUucnATE 3HAYEHWS YHCIOBBIX BBIPAKCHWH, BBITIONHATH MPHKHUIKY W OLEHKY pe3yiabTaTa BBIYHCIICHUH;
BBITIOJTHSTE TIPe00Opa30BaHUs YHCIOBBIX BRIPAXKCHUI HA OCHOBE CBOMCTB apu(hMETHUCCKIX ICHCTBH.

CoOTHOCUTB TOUKY Ha KOOPAWHATHON MPSMON C COOTBETCTBYIOIIUM €l YHCIIOM U M300pa)xkaTh YMCiIia TOYKaMH Ha
KOOPAMHATHOH MPSMOH, HAXOAUTh MOAYJIb YHCIA.

COOTHOCHTH TOYKH B TIPSMOYTOJILHOW CHCTEME KOOPMHAT C KOOPIUHATAMH 3TOM TOYKH.

OKpYTIIATH HEeJIbIe YUCIIA U JECATUIHBIC pO0H, HAXOIUTh MPUOIIKEHHS YHCE.

YuciaoBbie 6y1€BeHHbIe BBIPAKCHUSA

[TorumaTh 1 ynoTpeOsaTh TEPMUHBI, CBA3aHHBIC C 3aMMCHIO CTEMEHHW YKCIa, HAaXOMUTh KBaapaT U KyO ducia,
BBIYMCIIATH 3HAYEHUS YMCIIOBBIX BHIPAXKEHUH, COAEPKAILUX CTEIICHHU.

HOJ’IB3OBaTLCH HpI/I3HaKaMI/I JCIUMOCTH, paCKJ'[aI[I)IBaTI) HaTypaJ'IBHI)IC quciia Ha HpOCTI)Ie MHOXHUTCIIN.

ITonb30BaThCS MacITaboM, COCTABIATH MPOMIOPIIIH U OTHOIICHUS.

Hcnonp3oBath OYKBBI JUIs OOO3HAUCHHUS YHCEN IIPH 3alUCH MAaTEMATUYCCKUX BBIPAKCHUM, COCTABIATH
OyKBEeHHBIC BBIpOKEHUS W (HOPMYIBI, HAXOOUTH 3HAUYECHUS OYKBEHHBIX BBIPOKEHHIH, OCYIIECTBISS HEOOXOIIMBIE
TOJICTAHOBKH U ITPE0OOpa30BaHusl.

Haxoauths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3a1a4

PemaTh MHOTOIIIArOBBIE TEKCTOBbBIE 324K apU(METHIECKUM CIIOCOOOM.

Pemate 3amaum, CBsI3aHHBIE C OTHONICHHWEM, NPONOPHHMOHAIBHOCTBIO BEIHYHH, NMPOIEHTAMH; PEHIATh TPH
OCHOBHBIE 3a]]a4¥ Ha JIPOOH U MPOIICHTHI.

Pematp 3amaum, cojepskallfie 3aBUCHMOCTH, CBSI3BIBAIOINNE BEIMUYMHBI: CKOPOCTb, BPEMS, PAcCTOSIHUE, LIEHA,
KOJINYECTBO, CTOMMOCTh; ITPOM3BOANTEIBHOCTh, BpeMs, 00béMa paboOThI, UCIOJNB3YsT apudMeTHIecKue NeHCTBHS,
OIICHKY, IPUKUJKY; ITOJIb30BAThCS SANHUIIAMU U3MEPEHHS COOTBETCTBYIOLIUX BEJINYHH.

CocraBisiTh OYKBEHHBIE BBIPAXKEHHS M0 YCIIOBHUIO 3a1a4H.

W3BrnekaTh nHGOpPMaIHIO, NPEICTABICHHYIO B TaOIUIIAX, HA JIMHEHHOM, CTOIOUaTOM MM KpyroBoi quarpaMmMax,
MHTEPIIPETHPOBATH MPEACTABICHHBIC JAHHBIC; NCITIOJIB30BATh JAHHBIC ITPU PEIICHUH 3a7ad.

[MpencraBasTh HHOOPMALUIO C TOMOLIBIO TAOIHNIL, INHEWHOH U CTOI0YATON TUarpamMM.

Harnsignas reomerpust

[TpuBoaUTE IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPa, UMEIOIINX (POPMY U3yIEHHBIX T€OMETPHUECKUX TUIOCKUX U
MIPOCTPAHCTBEHHBIX (PUTYD, IPUMEPBI PABHBIX U CUMMETPUYHBIX QUTYP.

N3006paxars ¢ IOMOIIBIO IUPKYJIS, IMHEHKH, TPAHCIIOPTHPa Ha HEJIMHOBAHHOH M KileT4aTol Oymare n3ydeHHbIE
IUTOCKHE reoMeTpryeckue GUrypsl 1 KOHQUTYpaLui, CHMMETPHYHBIE (QUTYPHI.

ITonp30BaThCs TEOMETPHUECKUMH TOHATHAMH: PaBEHCTBO (HI'Yp, CHMMETPHS; HCIIOJIb30BATh TEPMHUHOJIOTHIO,
CBSI3aHHYIO C CHMMETpUEl: 0OCb CHMMETPHH, LIEHTP CUMMETPHU.

HaxomuTh BeNMYHMHBI YIJIOB H3MEPEHHEM C IOMOIUBIO TPAHCIOPTHPA, CTPOMTH YIIIbl 3aJaHHOM BENWYHHBI,
MIOJIB30BaTbCA NPU PELIEHUM 33Jad IPagyCHONM MepoH YIJIOB; pacloO3HAaBaThb HA YEPTEKAX OCTPBIA, MPSMOMH,
Pa3BEPHYTHIN U TYIIOH YIJIBL.

Boluncnare AnMHY JOMaHOM, NEPUMETP MHOTOYTOJIbHHKA, MOIB30BATHCS ECIAWHUIAMH HW3MEPEHHs IJIUHBI,
BBIPAXKATh OJIHU €AUHUILIBI U3MEPEHHUS JUINHBI YEpE3 APYyrue.

HaxomuTs, UCIIONB3ys 4ePTEKHBIE HHCTPYMEHTBI, PACCTOSHUA: MEXKIY ABYMS TOYKAMH, OT TOYKH IO IPAMOMH,
JUINHY ITyTH Ha KBaJPaTHOMU CETKe.

Beruncnares  miomaap  (GUryp, COCTaBIEHHBIX M3 MNPSMOYrOJIBHUKOB, MCIOJIb30BaTh pa3OMEeHHe Ha
MIPSAMOYTOJIbHUKH, Ha PaBHbIE (QUTYpHI, JOCTPAUBAaHKE 10 MPSIMOYIOJIbHHUKA; [T0JIb30BATHCS OCHOBHBIMH €IMHULIAMHI
HU3MEPEHUs IUIOUIAIN; BEIPAXKATh OJJHU €AUHUILBI U3MEPEHUS IUIOIAAU Yepe3 APYyrue.



PacrioznaBaTh Ha MOJETSIX M M300paKEHUSX NUPAMHIY, KOHYC, IMIMHApP, HCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIINHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkaTh Ha KIeT4aToi Oymare MpsMOYroJIbHBIN ITapajuiesenue].

Berunciare 00bEM NpsSIMOYTrOJIBHOTO MapajliesienuIiesa, Kyoa, MoJib30BaThCs OCHOBHBIMH €IMHULIAMU U3MEPEHUS
00bEMa; BEIpaXkaTh OJHU €AWHUIEI U3MEPEHUs 00bEMa Yepes apyrue.

Pemars HecnoxHbIE 3a1a4M HA HAX0XKICHUE T€OMETPUUYECKUX BEJTMUUH B IPAKTUUECKUX CUTYalUsX.
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