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y4eOHOro kypca « TpyaHble BOIPOChI MATEMATHKH

JUIs oOyJarommxcs 5-6 KiaccoB



IMNOACHUTEJIBHASA 3AIINCKA

[IpuopureTHbIMU 1EISIMU O0yUEHUSI MAaTEMATHKE B 5—6 Kiaccax SBIISIFOTCS:

e IMPOJIOJDKEHHE (OPMUPOBAHUS OCHOBHBIX MATEMATUYECKUX TMOHSITHIM
(uncno, BeaMYMHA, TeoMeTpuyeckas (¢urypa), oOecreunBaroUunuX
PEEMCTBEHHOCTh W MEPCHEKTUBHOCTh MaTEeMaTHYECKOTo 0Opa3OBaHUs
00yUaroIMXCs;

e pa3BUTHE UHTEJIEKTYaJIbHbIX U TBOPUYECKUX crocoOHoCTEH
oOyyJarouiuxcsi, MO3HABAaTEJIbHOM  AKTHUBHOCTH,  HCCIIEOBATEIbCKUX
YMEHHUM, HHTEpeca K U3yUYCHUI0 MAaTEMaTHKH;

e I0/IBEICHHE OOYYAIOIIMXCS Ha JOCTYIIHOM /Il HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MATEMATHKU U OKPYXKAIOLIEro MUPA;

e ¢opMupoBaHne (QyHKIMOHAIBHOM  MaTeMaTUYeCKOM  TIPaMOTHOCTH:
YMEHHUSI PacliO3HaBaTh MATEMAaTUUECKUE OOBEKTHI B PEalIbHBIX KU3HEHHBIX
CUTyallUsiX, NPUMEHATh OCBOCHHBIC YMEHHUS MJi1 PEIICHUS MNPAKTUKO-
OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBAThH MOJTYUYECHHbIE PE3YJIbTATHI U
OIICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYALIUH.

OcHOBHBIE JIMHUM COJEpKaHUs Kypca MaremMaTUKu B S5—6 Kiaccax —
apuMeTHyecKkass W TEeOMETpPHYECKas, KOTOpPbIE pa3BHBAIOTCA MapauIeNbHO,
KaX/1ast B COOTBETCTBUH C COOCTBEHHOH JIOTMKOM, OIHaKO, HE HE3aBUCHUMO OJ(HA OT
JIpPYTrOW, a B TECHOM KOHTaKT€ M B3aUMOJCUCTBUM. TakKe B Kypce MATEMATUKH
MIPOUCXOJIUT 3HAKOMCTBO C JIEMEHTaMU alreOpbl U ONMKUCATEIbHON CTAaTUCTHKU.

N3yuenue apudmernueckoro mMarepraia HAUYMHAETCS CO CUCTEMATU3AIMHU U
pa3BUTHS 3HAHWI O HATYpaJbHBIX YHUCIaX, IMOJYYEHHBIX Ha YPOBHE HAYAIBHOIO
oOmrero odpaszoBanus. [Ipu 3TOM COBEpIICHCTBOBAHUE BHIYMCIUTEILHON TEXHUKU
U (OpPMHUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUM COUYETAETCS C pPa3BUTHEM
BBIYMCIIUTEIBHON KyJIbTYphl, B YACTHOCTU C OOyUYEHHEM MPOCTEHIINM MpUEMaM
NPUKHUIKA U OIICHKH DPE3yJIbTAaTOB BBIUMUCICHHU. M3yueHne HaTypalbHBIX UYHUCEI
npojoiKaeTcss B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMU TOHATUSIMH TEOPUU
JNETUMOCTH.

Hauano wu3ydeHus: OOBIKHOBEHHBIX U JIECSITUYHBIX APOOEH OTHECEHO K 5
KJ1accy. DTO MEPBbIM 3Tal B OCBOCHHUH IpOOEH, KOrjaa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UJESMHU, IOHATUSIMU TeMBbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
apo0eil B MOJIHOM 00BbEME MPEAIIECTBYET M3YUECHHIO JCCATUYHBIX IPOOEC, 4TO
LEJIeCO00pa3HO C TOYKM 3PEHUS JIOTMKM M3JI0KE€HUS YHMCIOBOM JIMHUHU, KOTJa
npaBuwia JACHUCTBUH C JECATHYHBIMU JpOOsSMH MOKHO OOOCHOBAaTH YK€
W3BECTHBIMH QJITOPUTMAMH BBITIOJTHCHUS JACHUCTBUN ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU JIPOOSMHU PACITUPUT BO3ZMOMKHOCTH ISl TTIOHUMAHUS
00yyYaroIMMUCS MPUKIAJTHOTO MPUMEHEHUSI HOBOW 3allMCU MPU U3YUYEHUH JIPYTHUX
NpeAMETOB U MPU MPAKTUYECKOM HCIoNb30BaHuU. K 6 Kkiaccy OTHECEH BTOpOH



3Tall B HU3Y4YEHHHM JpoOeil, TI/le NPOUCXOAUT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHHMS U HpeoOpazoBaHusi ApoOEl, OCBOEHUE HOBBIX BBIYMCIUTENIbHBIX
QITOPUTMOB, OTTAYMBAHWE TEXHUKH BBIUYMCICHUN, B TOM 4YHUCIE 3HAYCHUH
BBIpAXEHU, colepKaluX U OOBIKHOBEHHBIE, U IECATUYHbIE IPOOU, YCTAaHOBIICHUE
CBsI3€M MEXIy HUMH, pacCCMOTpEHHE NMPUEMOB pelIeHHs 3a7a4 Ha ApoOu. B Havane
6 KJ1acca MPOUCXOIUT 3HAKOMCTBO C IOHSATUEM IPOLIEHTA.

OCOOEHHOCTPIO H3YYEHHS] TOJOXKHUTEIbHBIX M OTPULATEIbHBIX YHUCEI
SBJISIETCS. TO, YTO OHU TAK)K€ MOTYT paccMaTpUBaTbCi B HECKOJbKO 3TamoB. B 6
KJlacce B Hauayie u3ydeHus Tembl «llojoxkuTenbHblE W OTPULIATEIbHBIE UYUCIA»
BbIesieTcst moaTreMma «llenple uumcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTpULIATEIbHBIMU ~ YHUCIAMH W JEHUCTBUSAMH  C  TOJOXKUTEIBHBIMH U
OTpULIATEIBbHBIMU YHCIIAMH MPOUCXOJUT HA OCHOBE COAEPKATEIBHOTO MOJAXO0JA.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAIOLIUXCS MPAKTUYECKU
CO BCEMH OCHOBHBIMHU MOHSTHSIMU TEMbI, B TOM YHUCJIE U C MPAaBUJIAMH 3HAKOB MPHU
BBINIOJIHEHUU apu(PMeTHUEeCKUX NeWcTBHM. M3ydeHue palHMoHaIbHBIX YUCENT Ha
ATOM HE 3aKOHYUTCS, a OyIeT MPOJOJIKEHO B Kypce anredpsl 7 Kiacca.

[Ipu 0OyyeHMM pElIeHHIO TEKCTOBBIX 3a7a4 B 5—6 Kilaccax MCIHOJIb3YHOTCS
apupmeTnyeckue npuémsl pemeHus. [Ipu oTpaboTke BEIYMCIUTEIBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIE 33/a4d CIEAYIOIIMX BUAOB: 33Ja4d Ha
JBUKEHUE, HA YacTH, HAa NOKYNKH, Ha pabOTy M MNPOU3BOJUTEIBHOCTb, Ha
IPOLIEHTHI, HA OTHOLIEHU U Tponopuuu. O0yyaromuecs 3HaKOMATCS ¢ TpUEMaMu
pemieHuss 3ajad  nepedopoM BO3MOXKHBIX BapUMaHTOB, ydarcs paboTaTh cC
uH(pOopMaIel, mpeaCcTaBICHHON B (hopMe TAOJIHI] WK JUATPaAMM.

B  nporpamme yweObHOro kypca «MaremaTuka» — IpPEeLyCMOTPEHO
(dopMupoBaHrEe IPONEACBTUUECKUX alreOpandeckux mpeacTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOrO 4YHCJIa B 3aBHCUMOCTH OT MAaTeMaTHYeCKOro KOHTEKCTa
BBOJUTCSl IOCTENEHHO. DyKBEHHas CHMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEkKIE
BCEro JUIs 3alMcU OOIMIMX YTBEP)KICHHUM U NpeanokeHui, Gopmys, B 4aCTHOCTH
JUISI BBIYMCIIEHUS! TEOMETPUYECKUX BEIMYHH, B KAUECTBE «3aMECTUTEISD) YUCIIA.

B mporpamme yuebHoro kypca «MaTemaTtuka» NpeCTaBlI€HA HarjsaHas
reoMeTpusl, HalpaBJICeHHAs Ha  pa3BUTHUE o0Opa3Horo MBILLUICHHUS,
IPOCTPAHCTBEHHOT0 BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHUI. DTO BaXKHBIN 3Tall
B W3Y4YEHMM T€OMETPUH, KOTOPHIA OCYIIECTBISETCS HA HAIJIAJHO-IPAKTHYECKOM
YPOBHE, OIMPAETCsl HAa HarisgHO-00pa3HOE MbIlIeHHEe oOydaromuxcs. bosbias
pOJIb  OTBOJUTCS  MPAKTHUYECKOW  JIEATENIbHOCTH, OMbBITY, JKCIIEPUMEHTY,
MozaenupoBaHuio. OOyJaronuiecss 3HaKOMATCS C T€OMETPUYECKUMH (Uurypamu Ha
IUIOCKOCTA M B TMPOCTPAHCTBE, C MUX MPOCTEUIIMMU KOHPUTYpALUSIMH, Yy4yaTCs
U300pakaTh WX Ha HEJIMHOBAHHOW M KIJEeT4aTOM Oymare, paccMaTpuBalOT HX
IIPOCTEHIIINE CBOMCTBA. B mpolecce u3ydyeHUs HAIVISAHOM TE€OMETPUM 3HAHUS,



MOJIyYeHHBIC OOYyYalolMMHUCA Ha YPOBHE HAYadbHOTO OO0IIero ooOpa3oBaHUS,
CHUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo ydeOHOMY IUIaHy B 5—6 Kjaccax M3y4daeTcs WHTETPUPOBAHHBIN
npenmer «MaTemMaTuka», KOTOpPBIH BKIIOYAET apuMETHUUECKH MaTepuan u
HATJIAJIHYI0O TEOMETPHUIO, a TakKe MPOIEJEBTUYECKUE CBEICHUS U3 anreopsl,
AJIEMEHTHI JJOTUKH U Hayaja OMUCaTeIbHON CTATUCTUKH.

Ha uzyuenue yuebHOro kypca « TpynHbie BOMpPOChl MaTEMAaTUKI» OTBOJIUTCSA
102 gacoB: B 5 kiacce — 68 yacoB (2 yaca B Hezelnto), B 6 kinacce — 34 gacoB (1 yac
B HEJIEIO) )|



COJEPKXAHUE OBYUYEHUA
S KUIIACC

HarypaJjbHble 4ncjia ¥ HYJIb

Hatypanbnoe uuncio. Psg nHatypanpabix uucen. Yucno 0. M3obpaxenue
HaTypaJIbHBIX YMCET TOUKAMU Ha KOOPJIMHATHOU (YUCIOBOI) MPsIMOIA.

[losuunonnasa cucrema cuuciaeHus. PuMckas HyMmepauus Kak IIPUMED
HETO3UIIMOHHOM CUCTEMBI CUUCIICHUS. [lecsiTuUHAas cucTemMa CUUCIICHUS.

CpaBHEHUE HATypalbHBIX YMCEJ, CPABHEHHE HATYpaJbHBIX YHCENl C HYJIEM.
Crioco6sl cpaBHeHus. OKpyTiIeHHE HATypalbHBIX YUCE.

CroxeHue HaTypalbHbIX YUCEN, CBOMCTBO HYJISI IIPU CIIOXKEHUU. Brluntanue
KaK JecTBUE, OOpaTHOE CIOKEHUIO. Y MHOKEHHUE HATypaJbHBIX YHCEN, CBOMCTBA
HYJIS W €IUHUIIBI TpU yMHOXKeHuu. JlemeHue Kak JeicTBue, oOpaTHOE
YMHOXEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEXAYy HUMU. [IpoBepka pesynbprara
apudmerndyeckoro naeictBusa. llepeMecTuTenbHOE W COUYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXKEHHUS, PACIPEJCIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHUS.

Ncnonb3zoBanue OykB Ji71si 0003HAUECHUSI HEM3BECTHOT'O KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

JlenuTenu W KpaTHBIE YHCIA, PA3JI0KEHUE Ha MHOxutenu. [Ipocteie u
coctaBHble yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb ¢ HATypalbHBIM IIOKa3aTeleM. 3aluch 4YHCIAa B BUAE CYMMBbI
pa3psAIHBIX CIAracMbiX.

HucnoBoe BpIpakeHHe. BplyucieHUME 3HAYEHUM YMUCIOBBIX BBIPAXCHUM,
MOPSAOK  BBIMIOJHEHUS  JeWcTBUM.  Mcmoib30BaHWE  TPU  BBIUHMCIICHUSX
NEPEMECTUTENIBHOIO W COYETATEJbHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOKEHUS, paclpeaAeTUTEIbHOTO CBOMCTBA YMHOKEHUS.

Apodu

[IpencraBiaenne o Jpobu Kak crmocoOe 3amiCH  YacTH  BEJIMYMHBI.
OObikHOBEHHBIE poOu. [IpaBunbHbIE N HenmpaBUiIbHBIE IpoOu. CMemanHas 1poosb,
IIPEICTABIICHUE CMEIIAHHOW NpoOM B BHJIC HEMPABWILHOW TPOOW W BBIICICHUE
IEJI0W YacCTH YKCIia U3 HeMpPaBWIbHOU MpoOu. M300pakeHne npoleit Toukamu Ha
guciaoBoir mpsmoii. OcHOBHOe cBoicTBO npodm. CokpamieHue JIpoOeid.
[TpuBenenue apobu Kk HOBoMY 3HameHaTenn0. CpaBHEHHE APOOECH.

CrnoxxeHre ¥ BbIUUTAHUE JIpoOeh. YMHOKEHHE U JeNIeHue JIpoOei, B3auMHO
obpatnple apobdu. HaxoxaeHne 4acTy 1eI0T0 1 1EJI0TO 0 €ro YacTH.

Hecstuunas 3anuchk npoOeit. [lpencraBieHue necATUYHOW ApoOM B BUIE
0ObIKHOBEHHOU. M300pa’keHne JEeCATUYHBIX JApoOe TOYKaMU Ha YHCIOBON
npsimoil. CpaBHEHUE AECITUYHBIX IPOOEH.



ApubdmMernueckne ACUCTBUS C JECITHUYHBIMU JpoOsmu. OxpyrieHue
JECATUIHBIX APOOECH.

Pemmenne TeKCTOBBIX 3324

Pemenne TexcToBBIX 3amay  apudmermueckum crocobom. Pemienue
JOTUYEeCKUX 3afad. PemeHue 3agad mepeOOpoM BceX BO3MOXKHBIX BapHUAHTOB.
Hcnonb3oBaHue Mpu pelieHry 3a/1a4y TabIUIl U CXEM.

Pemienne 3amay, copepKallMX 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIUYUHBI:
CKOpPOCTb, BpEMs, pPacCTOsIHME, LI€Ha, KOJIUYECTBO, CTOMMOCTh. EIWHHIIBI
U3MEpPEHUs: Macchl, 00bEMa, IEHBbI, PACCTOSHMS, BPEMEHHU, CKOpOCTU. CBA3b
MEXIy €INHUIAMH U3MEPEHUS KaK10M BETUYUHBI.

Pelenre ocHOBHBIX 3a/1a4 Ha JIpOOU.

[IpeacraBnenuie NaHHBIX B BUAE TaOIMI], CTOIOYATHIX JUATPAMM.

Harusaanas reomerpus

Harnsanele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsamoi,
OCTPBIW, TYyNIOM U pa3BEPHYTHIN yTJIbI.

JlnHa oTpe3ka, METpUYECKUe €AMHUIIbI JUIMHBL. J[JTMHA JIOMaHOH, NepUMETp
MHOTOYyToJIbHUKA. I3MepeHne U MOCTPOEHUE YIiloB C IOMOIIbIO TPAHCIOPTHUPA.

Harnsanaele npeacrtaBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IPsIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxkenne ¢uryp, B ToM uuciae Ha kierdator Oymare. Iloctpoenue
KOH(UTYpalMii U3 9acTe MPSIMOM, OKPYKHOCTH Ha HEIMHOBAHHOW M KJIETYATOU
Oymare. VMcionp30BaHre CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHHUKA, KBaIpaTa.

[Imomaas TPSAMOYTOJbHUKA W MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHCJIEe (QUTYp, N300paKEHHBIX HA KJIETYaTON Oymare.
Eauuunbl uamMepeHus miomaim.

Harnsiaaeie ipeacTaBieHns 0 MPOCTPAHCTBEHHBIX (UTYpax: MPSMOYTOJIbHBIN
napauenenunen, — kKyo,  MHororpaHHuku.  M3o00paxkenune — mpocTemmx
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamnenenunena. Co3gaHue mojenei
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTUJIMHA U IPYTUX MaTepUaJIOB).

O0BEM MpSMOYTOJILHOTO Mapajuienenuneaa, kyba. EnuHunel uzmepenus
00BéMa.

6 KJIACC

HarypaJjbHble ynciia

Apudmernyueckre ACHCTBUS C MHOTO3HAYHBIMU HATYpaJIbHBIMH YHCIAMHU.
UuciioBble  BBIPAKEHHSA, MOPSAOK  JIEWCTBHI, HCIOJB30BAHHE  CKOOOK.
Hcnonp30BaHne NpU  BBIYMCICHUAX MEPEMECTUTEIBHOIO M COYETATEIBHOIO
CBONWCTB CJIOXKEHUS M YMHOXKECHHS, PACHPENEINUTEIBHOIO CBOMCTBA YMHOKECHUS.
OxpyriieHne HaTypajJbHbIX YUCEN.



Jlenutenu u KpaTHBIC YUCIIA, HAUOOJBIIUNA OOIIUN JENUTENh U HAUMEHBIIee
obmiee kpaTHOE. JleTMMOCTh CyMMBI U IIPOU3BECHUS. [[eneHne ¢ ocTaTKoM.

Apodu

OOGbIKHOBEHHas JApoOb, OCHOBHOE CBOWCTBO ApOOH, COKpalleHue Ipooeii.
CpaBHeHue u ynopsjounBanue apooei. Pemienue 3a1a4 Ha HaAX0XKIEHUE YacTU OT
[EJIOro W IeJIoro Mo ero 4yactu. [[poOHoe 4YHuciao Kak pe3yibTaT JeleHUS.
[IpeacraBnenue AecITUUHON TpoOU B BUJE OOBIKHOBEHHOU JIPOOU U BO3MOYKHOCTD
Ipe/ICTaBlIeHUs. OOBIKHOBEHHOW ApOOM B BHUJIE JACCATUYHOU. JlecsTuunbie npodu u
MeTpHuueckasi cuctema mep. ApudmeTnueckue IeUCTBUS U YUCIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHomienue. [lenenue B JaHHOM OTHOHIEHMH. Macmrald, nponopIus.
[IprmeHeHue NponopLnil TPy PELICHUH 3a4a4.

[TonsiTue nporieHTa. Beruucinenue npoueHTa OT BEJIUYMHbBI U BEJIMYUHEI 110 €€
NpoIIEHTY. BbIpakeHne MPOLEHTOB ACCATUYHBIMU JNpoOsiMu. Pernenue 3amay Ha
MPOLEHTHI. BhIpaxkeHne OTHOIIEHUS BEJIMYKUH B MPOLICHTAX.

IHosi0)kuTEIBbHBIE U OTPULIATEIbHbIE YHUCJIA

[TonoxxutenbHple W OoTpUUATENbHbIE yncia. Llensle uncima. Monyns yucna,
reoMeTpuyecKas HHTepnperaunus Moayias uyucina. M3o0paxkeHue uyucen Ha
KOOpAMHATHOM  mpsAMoM.  YucnoBele  npoMexkyTku. (CpaBHEHHWE  YHCEIL.
ApudmMernueckue TEHCTBHS C MOJTOKUTEITLHBIMHU M OTPHUIIATSIIBHBIMUA YUCIIAMH.

[IpssmoyrosibHas cucTemMa KOOpJAMHAT HA IIOCKOCTH. KOOpAMHATHI TOUKH Ha
IUIOCKOCTH, abcuucca u opaunara. [loctpoenne Touek u Guryp Ha KOOpIAUHATHON
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUS

[Ipumenenne OyKB Uil 3alUCH  MATEMAaTHYECKUX  BBIPAKEHUUW U
npennoxennii. CBoricTBa apumMeTHIeCKuX AeCTBUN. BykBeHHbIE BBHIpOXKECHHS U
YHUCJIOBBIE MOJCTAHOBKU. DByKBEHHBIE paBEHCTBA, HAXOXICHHUE HEU3BECTHOIO
KoMIioHeHTa. Dopmyiibl, (HOpMYJbl MEpUMETpPa W IUIOMIATU TMPSMOYTOJIbHHKA,
KBajipaTa, o0bEMa napajsiesenuneaa u Kyoa.

Penienne TeKCTOBBIX 32724

Pemenne TekcToBBIX 3amay  apudmernueckuMm crocobom. Pemienue
Joruyeckux 3anad. Pemenue 3amay nepeObopoM Bcex BOZMOMXKHBIX BAPUAHTOB.

Pemienne 3agau, coaepKallMx 3aBHCUMOCTH, CBSI3BIBAIOIINX BEIUYUHBI:
CKOPOCTb, BpeEMs, paccrosiHue, LEHA, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOJIUTEIILHOCTh, BpeMs, 00BEM paboThl. EnuHMIBI W3MEpEeHHs: MacChl,
CTOMMOCTH, pAaCCTOSIHUS, BPEMEHH, CKOpOCTH. CBsI3b MEXAY €IUHHUIIAMHU
WU3MEPEHUS KaX0M BEIIMYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOILICHUEM, MNPOHOPIMOHATIBHOCTHIO
BEJIMYMH, MIPOIIEHTAMHU; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLICHTHI.



OueHka W TPUKHUAKA, OKpYyrieHue pesyibrara. CocTaBieHHE OyKBEHHBIX
BBIPAKCHUH I10 YCIIOBUIO 3a1a4H.

[IpencraBieHre AaHHBIX C MOMOIIBIO Tabmul U auarpamMMm. CronOuaTeie
JUarpaMMBbl: YTEHUE U ITIOCTPOECHUE. UTeHHE KPYTOBBIX AUArpaMM.

Harnsinnas reomerpust

Harnsagnele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TO4YKa, IpsiMas,
OTPE30K, JIy4, yroj, JJOMaHas, MHOTOYyTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacnosiokeHue IBYX IpPsAMBIX Ha IIIOCKOCTH, IapajuIesIbHBIC
IpsIMBbIE, INEPIECHIUKYJISPHBIE NpsMble. M3MepeHue pacCTOSHHN: MEXLY ABYyMs
TOYKaMH, OT TOUYKHU 0 NPSIMOM, JINHA MapuIpyTa Ha KBaApAaTHOU CETKE.

N3MepeHne W mNOCTpOEHHE YIJIOB C MOMOIIBK TpaHcHopTupa. Bunbl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, [IPSAMOYTOJIbHBIN, TYIIOYT'OJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOoIbHUK, IIPUMEPHI
YETBIPEXYTOJBHUKOB. [ [pAMOYTONBHUK, KBaIpaT: UCIOJIB30BAHUE CBOWCTB CTOPOH,
yIio0B, auaroHaneid. M3o0paxeHue reomerpuueckux (uUryp Ha HEJIMHOBAHHOMU
OymMare C UCIOJIb30BAaHUEM LHPKYJS, JMHEHKH, YTrOJIbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp ™MHoroyronapHuka. [loHsTne 1omEaAAM QUIYypHl, €IUHMIIBI
u3Mepenus miomany. [Ipubmmk€éHHoe n3mepenue miomaau Guryp, B ToM 4ucie
Ha KBajapaTHoOU ceTke. [IpubnmkEHHOE U3MepeHne IIMHBI OKPY>KHOCTH, TUIOIIAN
Kpyra.

CummeTpus: LeHTpajbHas, OCeBas U 3epKajibHasi CHMMETPUU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsanueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajuienenunen, ky0, mpusma, OUpaMuja, KOHYC, LMIUHAp, wap u cdepa.
N3o06paxeHune npocTpaHcTBEHHBIX (puryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
munHApa U koHyca. Co3gaHue Mojeniel MPOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, TUIACTUJIMHA U IPYTUX MAaTEPUAIIOB).

[Tonssitue 00BEMa, enuHUIBl U3MepeHus: o0béMa. OO0BEM MPAMOYTOJIBHOIO
napasuienenunena, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMDBI
YYEBHOI'O KYPCA HA YPOBHE OCHOBHOI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHKE:

IIPOSIBJICHUEM HHTEpPECA K MPOLUIOMY M HAaCTOSAIIEMY POCCHUCKOU
MAaT€MAaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTEMATUYECKOM WIKOJbI, K MCIIOJIb30BAHUIO ATHUX
JOCTHKEHHUH B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:xkIaHCKoOe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pealu3aliu ero
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN, MPOLEAYp TPa)kIaHCKOTO oOIiecTBa (Harpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOM HAa AaKTMBHOE Yy4YacTHE B PELUICHUH NPAKTUYECKUX 3a7ad
MAaTeMaTU4YECKOM HAaIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HA TMPOTSHKEHUM BCEH KU3HU I YCHEIIHOW MpOQecCHOHATbHON
NESATENbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUYAIBHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXIECHWUH, YMEHHUIO BHJIETh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpMEHTaUMel B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX
IPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOM HayKd Kak c@epbl 4Yel0Be4YeCKOon
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTHUS M 3HAYMMOCTH JIs Pa3BUTHUS LMBWIM3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOU KyJIbTYpPOU KaK CPEACTBOM
IIO3HAHUSA MHpPA, OBJAJECHUEM IMPOCTEUIIMMHU HAaBBIKAMU MCCIIEN0BATEIbCKON
NESATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHPOBaHME KYJIbTYPbl 310POBbSl U
3MOLMOHAJIBLHOIO 0JIaronoJIyYns:

FOTOBHOCTBIO TIPUMEHSTh MAaTEMAaTHYECKUE 3HAHUA B HMHTEpEcax CBOErO
3I0pOBbS,  BEIEHUS  370pOBOro  oOpa3a  KU3HU  (310pOBOE  IUTaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peIIECKCUU, TMPU3HAHHEM CBOETO
paBa Ha OIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHEHTalMel Ha MPUMEHEHNE MATEMAaTUYECKUX 3HAHUM [JIs pelIeHus 3a1ad
B 00JIACTH COXPaHHOCTHU OKPYKAIOIIeH cpefbl, IUIAaHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TOCJIEICTBUM UISl OKPYXKAKOLIEH Cpelpl, OCO3ZHAHUEM
rJ100aJIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX PelIeHUs;

8) ajanTanusa K M3MEHAIIMMCH YCJIOBUSAM COUMAJIBHON U NMPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSAX HEOINPEAEIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUoOpeTaTh B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbBITA IPYTHUX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
(dbopMyIMpOBATH UICH, IOHATHS, TUIIOTE3b 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYAIIMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMbIE PEIICHUS U ACHCTBHUSA, (OPMYIMPOBATH U OLICEHUBATh PUCKH U
MOCIIe/ICTBUSA, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUSA

ba3oBble 1ornueckue aAeicTBUs:

e BBIBIISATh U XapaKTEPHU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECCKUX
O0OBEKTOB, TOHATHUNA, OTHOIICHWH MEXIYy TMOHATUAMH, (OPMYITHUPOBATH
OTpeNeNeHus]  TOHITHM, YCTAaHABIWMBATh  CYIIECTBEHHBIM  MpU3HAK
Kjaccu(uKanuu, OCHOBAaHUSA g OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCHpUHUMATh, (QopMyIHpOBaTH H  MPeoOpPa3OBbIBATH  CYXKICHUS:
yTBEPAUTEIbHbIE U OTpUIATEIbHBIC, CAWHUYHbIC, YaCTHbIE W OOIIHE,
YCIIOBHBIC;



BBISIBIISITh ~ MAaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (akTaxX, [AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeagaraTb KPUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUUH;
JieNaTh BBIBOJBI C HCIOIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
UHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMATHUYCCKUX YTBEPXKICHUH (TpSMbIE U OT
NPOTHUBHOTO), TPOBOJUTH CAMOCTOSTEIHFHO HECJIOXKHBIE JI0Ka3aTeIhCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpAaWBaTh AapTryMEHTAIlMIO0, TPHUBOIUTH
IpUMEpBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOM 3anadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HauOoJiee TOAXOMAIIUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble uccienoBarebCKue AeliCTBUA:

MCTIOJIb30BaTh BOIMPOCH KaK HCCIEIOBATENLCKUNA WHCTPYMEHT IO3HAHUS,
(opMynIMpoOBaTh BOIPOCH, (PUKCHPYIOLUIME MPOTUBOpEUHe, mnpodiemy,
CaMOCTOSITENIFHO ~YCTaHABIMBAaTh HWCKOMOE U JaHHOe, (opMHpOBAThH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

NPOBOAWTH TIO CAMOCTOATEIBHO COCTAaBICHHOMY TUIaHYy HECIIOKHBIN
HKCIEPUMEHT, HEOOIBIIIOE UCCIIEJOBAHNE 10 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKAY COOOi;
CaMOCTOSITENFHO (HOPMYITHPOBaTH 000OIIEHUSI M BBIBOJBI MO Pe3yJibTaTaM
NpOBEAEHHOTO HAOMIOEHUs, HCCIIEOBAHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOIecca, a TaKkKe BbIABUTaTh
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ ungopmanmueii:

BBISBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTH, HMHGOPMAIIMU, JIaHHBIX,
HEOOXOUMBIX JIJIS PelIeHUs 3aa4u;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETHUPOBATH
UHGOPMAITUIO Pa3IUYHBIX BUIOB M OPM IIPEICTABIICHHUS,

BBIOMpATh (OpMy MPEACTaBICHUS HMHPOPMAMM U HIUTFOCTPUPOBATH
perracMble 3a7ayd  CXEMaMH, JuarpaMMmaMHu, WHOH rpadukod W UX
KOMOHMHAIIUSIMU,

OIICHMBATh HAIA&KHOCTh HMHPOPMALUHA [0 KPUTEPHUSAM, IPEIITOKCHHBIM
YYHUTEIEM WM CPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

BOCIIpUHUMATL U (l)OpMy.HI/IPOBaTB CYXKXKICHHA B COOTBETCTBUH C YCIOBHUAMU
H 1ICJIIsIMHU O6H_ICHI/I5I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS MO XOAY PELICHUS
3aJ1aul, KOMMEHTHUPOBATh MOJYyUYEHHBINA PE3yJIbTaT;

B X0/ 00CYy>XJIeHUs 3a7jaBaTh BOIIPOCHI 110 CYIIECTBY OOCY>KIaeMON TEMBI,
npoOJieMBbl, pelaeMoil 3aauu, BbICKa3bIBaTh MJIEU, HAllEJIEHHbIE HA MOMCK
pEIIEHUsl, COIOCTaBIATh CBOM CYXICHUS C CYXICHUSAMH JpYyrux
YYaCTHUKOB JMajora, OOHAapyKHMBAaTh pa3jMuue U CXOJCTBO IO3MULIUN, B
KOppeKTHOU popme popMyarpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3ydbTaTbl  PELICHUs 3aJ1auH, HKCIEPUMEHTA,
UCCIIEJIOBAHUS, IPOEKTA, CAMOCTOSITENILHO BbIOMpaTh (POpMAT BBICTYIIIICHUS
C Y4€TOM 3ajja4 IPE3CHTALMN U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh M UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHAHONW W WHAUBHYJIbHOM
paboTHI IPH pPEIIeHNH YUYEOHBIX MaTEMaTHUECKHX 3a7a4;

NPUHAMATH 1EIb COBMECTHOW NESATENbHOCTH, MJIAHHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboThl, pacnpenensTb BHUIbI padOT, JOroBapUBaThHCA,
00Cy>KIaTh MpOLEeCC U Pe3yibTaTr paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOIEH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax pabotsl (0OCyXIeHus, 0OMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PaOOTHI
U KOODAMHHPOBATh CBOM JEHCTBUS C JAPYTMMH WICHAaMH KOMAaHJIbI,
OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIUN MNPOAYKT IO KPUTEPHUSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHHBepPCAJbHbIE Y4eOHbIE JeHCTBUS

Camoopranusanus:

CaMOCTOATEIIBHO COCTABJIATh IIJIAH, AJITOPUTM DPEIICHMs 3a1adu (WU ero
4acTb), BBIOMpATh CIOCOO peuieHHus] ¢ y4€TOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTHPOBATh
BapUaHThI PEIICHUH ¢ y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoLiEcca U pe3yJibTaTa
peleHns: MaTeEMaTHYECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBLCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA EATEIBHOCTH MOCTABICHHON LEIN U
YCIIOBHSIM, OOBSCHATH NPUYUHBI JTOCTHOXKEHHS WIM HEIOCTHKEHHUS LENH,
HAaxOJIUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B S kiacce oOydaroIIMHCA IOJYYHUT CIEIYHOIINE
pEeIMETHBIE PE3YyJIbTATHI:

Yuciia v BBIYUCTCHUS

[lonumMaTe W  NOpPaBWIBHO  yMNOTPEOJATH  TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHUCIaMHU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

CpaBHHMBaTh M YNOPSAOYMBATH HAaTypajbHblE YKCIIa, CpPAaBHUBaTh B
IPOCTEUIINX CIydastX OObIKHOBEHHbBIE JPOOH, NIECATUUHBIE TPOOH.

CoOoTHOCUTH  TOYKY Ha  KOOpJAMHATHOM  (YMCJIOBOM)  mpsiMOM  C
COOTBETCTBYIOIIMM €1 YMCIOM M H300pa)kaTh HAaTypaJIbHbIE YUCJIa TOYKAMH Ha
KOOPAMHATHOM (YUCIIOBOM) IPSIMOM.

Boimonusate apudmerndyeckue EHCTBUSL C HATypajdbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMHU JPOOSMHU B MPOCTEUILINX CIIydasiX.

BhINONHATE NpOBEPKY, IPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyTJIsTh HaTypaJbHBIE YHACTIA.

Pemmenne TeKCTOBBIX 33124

Pemarp TekcTOBBIE 3amauM apUPMETHUYECKUM CIIOCOOOM U C IOMOIIBIO
OpPraHM30BAHHOI'O KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemwate 3amaum, copepKaniue 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIMYUHBIL:
CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp3oBaTh KpaTKue 3alMCH, CXEMbI, TaOaulbl, OO0O03HAUECHUS MpU
pEeLIeHUH 3a1a4.

Ilonb30BaTbCsd OCHOBHBIMM  €IMHULAMH WM3MEPEHUS: IEHBI, MAacChl,
paccTosiHUS, BPEMEHM, CKOPOCTH, BBIPAXKaTb OJHW CIMHHIBI BEIMYHMHBI 4Yepe3
IpyrHe.

W3Bnekarh, aHaIM3UpPOBaTh, OLIEHWBATh MH(POPMAIUIO, MPEACTABICHHYIO B
Tabiuile, Ha CTOJOYATOW JMarpaMme, HWHTEPHPETUPOBATH MPEIACTaBICHHbIC
JaHHBIE, UCIIOJIH30BATh JaHHBIC MIPU PEILICHUHU 3a/1a4.

Harusanas reomerpus

[Tosib30BaTHCS TEOMETPUUECKMMU TOHATUSIMU: TOUYKa, MpsiMasi, OTPE30K, JyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTs MHpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHpA, MUMEILUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C yIjaMu: BEpPIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMH: YIOJI, BEpIIMHA, CTOPOHA, AUAaroHaidb, C OKPYXHOCTBIO:
paauyc, AMaMeTp, UEHTP.

N300paxaTh W3y4YeHHBIE T'€OMETpHUYECKHE (QUTypbl Ha HEITWHOBAHHOW W
KJIeTYaToOl Oymare ¢ HOMOILIBIO LIUPKYJIS U JTUHENKH.



HaxoauTe MJMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C MOMOUIBIO
JIMHEWKHU, CTPOUTh OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTH OKPY>KHOCTb 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB MPSMOYTOJIbHUKA, KBaJApaTa JJis UX
MOCTPOEHMUS, BBIYMCIICHUS IIOMIAAN U IEPUMETPA.

Boruucnate mepumeTp M IIJIOMIAAL KBajpara, MPsSMOYTOJIbHHMKA, (QUTYp,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4wHclie (puryp, n3oOpakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCd OCHOBHBIMH METPUYECKMMH EIUHHUIIAMUA U3MEPEHUS [JIVHBI,
IJIOIIA/INA; BBIPAYKATh OJIHA €IMHUIIBI BEJTMYUHBI Ue€pe3 IPYTHE.

Pacno3naBate mapasuienenunes, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, PeOpo, rpaHb, U3MEPEHUS, HAXOJUTh HM3MEPEHUs Mapaljieenurea,
KyoOa.

Beruucnares 00bEM KyOa, mapajienenurnesa Mo 3aJaHHBIM HU3MEPEHUSIM,
MOJIb30BAThCS SIMHUIIAMU U3MEPEHUS 00BbEMA.

Pemath HecioXxHBIE 3aa4d HAa HU3MEPEHHUE T€OMETPUUYECKUX BEJIUYUH B
MPAKTUUYECKUX CUTYyaIUsX.

K xoHiy oOydenuss B 6 kJacce oOydYaromuiicsi MOJTYYUT CIIECAYIOIIHE
peAMETHBIE PE3YIbTATHhI:

Yncia v BBIYMCTICHUSA

3HaTh U MOHUMATh TEPMHUHBI, CBSI3aHHbIC C PA3JIUYHBIMU BUJAMHU YHUCEN U
croco0aMy WX 3alHCH, TEPEXOAUTHh (€CIM 3TO BO3MOXKHO) OT OAHOU (OPMBI
3aIliCH YUCIa K IPYTroi.

CpaBHHBaTh W YIOPSIOYMBATH IIEJIbIC YKCIIa, OOBIKHOBEHHBIE U JIECATUYHBIC
po0u, CpaBHUBATH YKCIIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimonssaTh, codyeTass yCTHbIE M THCHBMEHHBIE MNPUEMBI, apuPMETHUECCKUE
JNEHUCTBUA C HATypallbHBIMH M TEJBIMU  YHCJIaMU, OOBIKHOBEHHBIMU U
JECATUYHBIMU TPOOSMHU, TTOJIOKUTEIBHBIMUA U OTPUILIATETLHBIMU YU CIIAMHU.

Bpruncnars 3HaUEHUSI YUCIOBBIX BBIPAXKEHUW, BBINOJIHATh IMPUKUIKY H
OIICHKY pe3yJibTaTa BBIUMUCICHUM, BBITIOJHIATh MNPEOOpa3oBaHUs UYHUCIOBBIX
BBIpaKEHU Ha OCHOBE CBOMCTB apu(PMETHUECKHUX JICHCTBUH.

COOTHOCUTh TOUKY Ha KOODJIMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €Ml
YUCJIOM M H300paXkaThb YHUCJIa TOYKAMU Ha KOOPJWHATHOM MpPSMOM, HAaXOIUTh
MOAYJIb YUCIA.

COOTHOCUTH TOYKH B MIPSIMOYTOJIbHOW CHCTEME KOOPAMHAT C KOOPJAUHATAMHU
ATOU TOYKH.

OKpyrsaTh 1IeNIble 4Yuciia U JAECATUYHBIE APOOH, HAXOAUTh MPUOTHKEHUS
quced.



YucsoBble M OyKBEeHHbIE BbIPasKeHUS

[TonumaTe U ynoTpedyiaTh TEPMUHBI, CBSI3aAHHBIC C 3alMUCHhIO CTETICHU YHCIIA,
HAXOJUTh KBaJpaT U KyO YMCIa, BBIYUCISTH 3HAYCHHS UYKCIIOBBIX BBIPAKEHUH,
COJIEpIKaIlUX CTEICHH.

[Tonb3oBaThca MpHU3HAKAMH JIETMMOCTH, PACKIIAJIbIBATh HATYpaJbHbIC YMCIIA
Ha TIPOCThIE MHOXKUTEH.

[Tonb3oBaThca MacIITAOOM, COCTABISATH TPOMIOPIIMHU M OTHOIIICHHUS.

Ncnonb3oBarh OYKBBI 111 0003HAUCHUS YUCEI TIPH 3aMCH MaTeMaTUYECKUX
BBIPAKEHUM, COCTaBIATh OYKBEHHbIE BHIPAKEHUS U (POPMYJIbl, HAXOJAUTH 3HAYCHUS
OYKBEHHBIX  BBIPDAKEHUM, OCYIIECTBISIE  HEOOXOAMMBbIE TMOJACTAHOBKH U
npeoOpa3zoBaHus.

HaxomuTh HEeNM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemienne TekCToBbBIX 32124

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CIIOCOOOM.

Pemares 3amaun, CcBS3aHHBIE C OTHOIICHHEM, IPOMOPIIHOHATHLHOCTHIO
BEJTUYHH, POIICHTAMH, peliaTh TPU OCHOBHBIC 33/1a41 HA APOOU M MPOIICHTHI.

Pemate 3amaum, copepikaniue 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIMYWHBIL:
CKOPOCTb, BpeMsl, paccrosinue, 1IEeHa, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJAUTEIBHOCTh, BpeMs, OOBEM pabOThI, HUCHOJB3Yys apUPMETHUECKUE
NEUCTBUSA, OICHKY, TPUKHIKY, TIOJb30BaThCS  CAWHUIIAMU  H3MEPEHUS
COOTBETCTBYIOIINX BEITUYHH.

CocraBnsaTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1a4H.

W3Bnekats wHbOpMAIMIO, MPEACTAaBICHHYI0 B TaOJWIaX, Ha JIMHCWHOM,
CTOJIOYATONW WJIM KPYTOBOM JMarpamMMmax, WHTEPIPETUPOBAThH IMPEIACTABICHHbBIC
JaHHBIE, UCTIOH30BATh JAHHBIC MIPU PEIICHUHU 3a/1a4.

[IpencraBisaTs HHPOPMAIUIO C TTOMOIIBIO TAOJINII, JIMHEHHON U CTOJIOYATOM
JUarpaMM.

Harnsinnas reomerpust

[IpuBoauTh MpUMEpPHl OOBEKTOB OKPY’KAIOIIETO MHpa, UMEIIMUX G(opMmy
U3YYEHHBIX T€OMETPUUYECKHX IUIOCKUX WU TPOCTPAHCTBEHHBIX (QUTYDP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300paxkatb ¢ TOMOUIBIO IUPKYJs, JMHEHKH, TpaHCIOPTHUpAa Ha
HEJIMHOBAaHHOM M KJIE€TYaTOM Oymare H3yudeHHbIE IUUIOCKHE TeOMETpUYEeCcKue
burypsl 1 KOHQUTYpaLMH, CAMMETPUYHBIE (DUTYPBHI.

[Tonp30BaThC ~ TEOMETPUUYECKMMH  TIOHATHSMHU:  PaBEHCTBO  QUTYp,
CUMMETpPHS, HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh
CUMMETPHH, IICHTP CHMMETPHH.

HaxonuTh BENMYMHBI YTJIOB HW3MEPCHHEM C TIOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YTJIbI 3aJJaHHOW BEIMYMHBI, TIOJIE30BATHCS TIPH PEIICHUH 3a/1a4 TpayCHON



MEpOH YIJIOB, PACIIO3HABATH HA YEPTE)KAX OCTPBIN, NPSIMOU, Pa3BEPHYTHIN U TYIIOU
YTJIBL.

Bpuucnars JuHY JIOMaHOW, HEPUMETP MHOTOYTOJIBHUKA, IMOJIb30BATHCS
€AMHULIAMH WU3MEPEHHUs JUIMHBI, BBIPAXKAaTh OJHU E€AUHULBI MU3MEPEHUS JIMHBI
4yepes ApyTHe.

Haxoaute, ncnonp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMSI
TOYKaMH, OT TOUKHU JI0 IPSIMOM, JJIMHY ITyTH HAa KBAaJPaTHOMN CETKE.

Boruucnates  miomans  Guryp, COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30ueHue Ha TMPsSMOYTrOJbHUKHA, Ha paBHble  (QUrypsl,
JNOCTPAUBAaHUE [0 NPSIMOYTOJbHUKA, TIOJb30BAaThCSI OCHOBHBIMM €IMHULAMHU
U3MEpPEHUs IUIONIA/Id, BbIPAXATh OJHU EIUHUIBI M3MEpPEHUs IUIOIAINd Yepe3
JpyTHe.

Pacnio3naBaTh Ha MOAENAX M HM300paXKEHUSIX NMUpaMUAY, KOHYC, LUIMHJIP,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, PeOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3obpaxkath Ha kjaeT4aTOM OyMare MpsMOYTOJIbHBIN Mapaljieenume].

Boruucnsate 00bEM IpsIMOYTOJIBHOTO Mapajuienenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €ITMHULIAMU U3MEPEHUS 00BEMA;

PemaTte HecnoXHbIE 3aJaud Ha HAXOXKJIECHHE T€OMETPUYECKHX BEJIMYUH B
IPAKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KUIIACC
KouanvecTBo yacoB DJIEKTPOHHBIE
HanmenoBaHue pa3jiesioB U TeM IIpoBepouHbI (undpoBsbie)
Ne ni/m IIpakTHYecKkHn
NporpamMmbl Bcero e o0pa3oBaTejibHbIE
e padoTbl
padoThbI pecypchl
HarypanbHbie uncna. JleiicTBus ¢ bubmmorexa HOK
P ’ 14 2 https://m.edsoo.ru/7f4131¢
HaTypaJIbHBIMU YHCIIAMU .
bu6nuoreka [IOK
Harnsannas reometpus. JInnuum Ha
5 1 https://m.edsoo.ru/7f4131¢c
MJIOCKOCTH .
bubmuorexa [JOK
OObIKHOBEHHBIE ApOodU 16 2 https://m.edsoo.ru/7f4131c
e
but6mmoreka [IOK
Harmnsnnas reomerpusi. MHOroyroyibHUKH 5 1 https://m.edsoo.ru/7t4131¢
e
Bbubnuoreka [IOK
JecsaTuunblie 1poou 14 https://m.edsoo.ru/7f4131¢
e
bubnuoreka [IOK
Ha ag reometpus. Temna u purypsl B
HAl P Puryp 5 1 https://m.edsoo.ru/7f4131¢
MIPOCTPAHCTBE o
but6mmoreka [IOK
[ToBTOpenue u 06o00IIEHNE 9 1 https://m.edsoo.ru/7f4131¢c
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[TPOTPAMME



6 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM

NMpOrpamMmbl

HarypanbHble uyncia

Harnsannas reomerpus. [psmbie Ha

IJIOCKOCTH

Hpobu

Harnsnnas reometpusi. CummeTpust

Bripaxkenus ¢ OykBamu

Harnsannas reometpusi. @urypsl Ha

IIJIOCKOCTH

IlonoxutenpHbIC U OTpULATCIIBHBIC YUCIIa

[IpencraBnenue qaHHBIX

KoanuecTBo 4yacos

Bcero

IIpoBepounsbI
e padoThI

IIpakTHyeckn
e padoThI

DJIeKTPOHHBbIE
(undposBbie)
oOpa3oBaTeJibHbIE

pecypcsl

bu6nmoreka [IOK
https://m.edsoo.ru/7f41473

6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41473

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41473

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41473

6

but6mmoreka [IOK
https://m.edsoo.ru/7f41473

6

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41473

6

bubnuoreka [IOK
https://m.edsoo.ru/7f41473

6

but6mmoreka [IOK
https://m.edsoo.ru/7f41473

6
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Harmsannas reomerpust. durypsl B
IIPOCTPAHCTBE

[ToBTOpeHmE, 0600IIEHNE,
CcHUCTEMAaTH3aIUs

10
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bu6mmoreka [IOK
https://m.edsoo.ru/7f41473
6

bu6nunoreka [IOK
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6
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| YHEBHO-METO/JINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

* Maremaruka. Harmsiaaas reomerpus 5 kinace/ Xogot T.I'., Xoxor A I1O.,
Benuxosckas B.JI., AkunonepHoe o61miectBo «M31aTenscTBO
«IIpocsemieHuey;

* Maremaruka. Harmsigaas reometpus 5-6 kiaccsl/ [lanuummmna B.A.,
I'enedman 3.I'., Kcenea B.H. u npyrue AkimonepHoe o0IIeCTBO
«3narensctBo «lIpocsemenuer;

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

- A.C. Yecnokos, K.I1. Hemkos. /lunaktudueckne MaTepraibl 0 MaTEMATHKE
s 5, 6 knacca. M.: [IpocBenienue;

- MaremaTuueckue TMKTaHTHI 5, 6 kinaccel. ABTOpbl: JKoxos B.1.

- Maremaruueckue TpeHaxepsl 5, 6 kinaccel. ABTopsl: KoxoB B.1.

- Meroanueckoe nocodue s yunurens. O0yueHue matemaTuke B 5-6 Kiiaccax.
Astop XKoxos B.1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
- http://school-collection.edu.ru—komiekiust 00pa3oBaTeIbHBIX PECYPCOB;

-InternetUrok.ru-Buieo ypoku;

-www.math-on-line.com-3aHnuMarenbpHass MaTEMATHKA;
-http://www.logpres.narod.ru—ipumepsl H”HGOPMAIITMOHHBIX TEXHOJIOTHIA;
-http://www.allmath.ru-Bcs MmaTemaruka;
-http://mathem.h1.ru—maTemartuka on-line;

-http://www.exponenta.ru-o6pa3oBaTeNbHbIA MATEMATUYECKUI TTOPTAT])



