MUHHUCTEPCTBO INTPOCBEUIEHUSA POCCUUCKOW ®EJIEPALINUA
KomuteT 0OpasoBanns, HaykH W MOTOJeXKHON noiuTHKK Bonrorpaackoit obnacti

PACCMOTPEHO

Ha 3aceganud MO duszuko- 3amecTurenb, aupekTopa no YBP
MATEMATHYECKOTO LIHKIA ATy

(:," L7 Bepéskina M. B.

[Ipotokon Nel

oT "26" aBrycra 2022 r,

HenapramenT no o6pazoBanmio agMUHNHCTpaHK Bosrorpana
MOY CII Ne 55 "Monwua 3nanmnii"

- VIBEPHKIIEHO

COI'TACOBAHO

5= “Auadai"”

Dupcosa A. E.

/ -
ITporokon Nel L5
ot "29" aBrycta 2022 r. N7

L

PABOYAS ITPOI'PAMMA

(ID 5563594)

YuebHoro Kypcea
«MaremaTukay»

(it 5-6 KnaccoB 00pa30BATENLHBIX OPraHN3aIHil)

Boarorpanm 2022

\= Mpuidis 334/

°5" Hupextap MOV CLI NeS5 " [lonuua

"> © > Baiikanos I1. B.

/

1231 % ahycTa 2022 1.
———



IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA "MATEMATHKA"

Pabouast nporpamMMa 1o mMareMaTHke Juis 00ydJaronmxcs 5-6 KiaccoB pazpadoTaHa Ha OCHOBE
denepanbHOr0 rocy1apcTBEHHOI0 00pa30BaTENLHOIO CTaHAapTa OCHOBHOIO 00IIero 00pa3oBaHus ¢ y4&ToM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, TPEABSABISIEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAJAUIIUI
poccuiickoro o0pazoBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KIFOYEBHIMH KOMIICTCHIIUSIMH,
COCTABIISIOLIMMH OCHOBY JJISl HETIPEPHIBHOTO 00pa30BaHUsI M CAMOPA3BUTHS, & TAKXKE I[EIOCTHOCTh
OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U TI03HABATENILHOTO Pa3BUTHA o0yyaromuxcs. B pabouei mporpamme
YUTEHBI UJeH U nosnoxenust Konuenuuu pa3BuTus MaTreMaTH4eckoro oopazoBanus B Poccuiickoit
®denepanun. B snoxy nudpoBoii Tpanchopmanmm Becex cdep 4eI0BEUSCKON JeTSIbHOCTH HEBO3ZMOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 0a30BOM MaTeMaTHUECKOW MOATOTOBKH. YIKE B IIIKOJIE
MaTEeMaTHKa CIYKHUT OTIOPHBIM MTPEIMETOM JUISL U3YUEHUS] CMEKHBIX AUCUUILINH, a TIOCIIE IIKOJIBI pealbHOM
HEO0OXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa30BaHUe, UTO TPEOYET MOTHOIIEHHOM 0a30BOM
0011e00pa3oBaTeIbHON MOTOTOBKH, B TOM YHCIIE M MATEMaTHICCKOM.

310 00YCIOBICHO TEM, UYTO B HAIIM JHU PACTET YMCIIO MPO(eccHii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
NPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, M B TEXHOJOTHUECKUX 001aCTIX, U TaXKe B
ryMaHMTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, 151 KOTOPBIX MaTeMAaTHKa MOXET CTaTh
3HaYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[TpakTudeckas Mojae3HOCTh MAaTEMATHKH O0YCIIOBJICHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(dbyHIaMeHTaIbHBIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI M KOTUYECTBEHHBIE OTHOIICHHS OT
MPOCTEUINNX, YCBAMBAEMBIX B HEMOCPEJCTBEHHOM OTIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U NPUKJIAIHBIX UIeH. be3 KOHKPETHBIX MAaTEMAaTUUECKUX 3HAHUM 3aTPYIHEHO IOHUMaHHUE
MPUHIIMIIOB YCTPOMCTBA U UCTIOJIb30BAHUSI COBPEMEHHON TEXHUKH, BOCIIPUATHE U UHTEPIPETALIHS
pa3zHoO00pa3HON COMATBHOM, YKOHOMUYECKOU, MOMTUTHYECKON nH(popMaIuu, ManodhdexTuBHa
MOBCEJHEBHAS TPAKTHYECKASI IEATEIbHOCTh. Kaxx1oMy 4eloBeKy B CBOEH KU3HU MPUXOUTCS BBITOJIHATH
PacuéThl U COCTABISATH ANTOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUYECKUMU TpUEMaMu
F€OMETPUUYECKUX M3MEPEHUI U MIOCTPOCHHH, YNTATh HH(OpMAITKIO, IPEACTABICHHYIO B BUJIE TaOJHII,
auarpamm 1 rpaukoB, )KUTh B YCIOBUAX HEOMPEIEIEHHOCTH M TOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy9aiiHbIX COOBITHIA.

OHOBpEMEHHO C pacuipeHreM chep IpUMEeHeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Beé Ooiee
BAKHBIM CTAHOBUTCSI MaTEMAaTUYECKHUI CTHJIb MBIIIUICHHUS], IPOSIBIISIOIINANCS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B npornecce n3ydeHnss MaTeMaTUKH B apCEHANI IPUEMOB U METOJIOB MBIIUIECHHUS YEI0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AeAyKIUs, 0000IeHHe U KOHKPETH3AIs, aHATIN3 U
CHHTE3, KJ1accu(UKalus U cucTemMaTrusaius, abctparupoBanue 1 aHanorus. O0beKThl MaTEMaTHUECKUX
YMO3aKJIFOUEHH, PaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX ITOCTPOCHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBATh CYKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIITIEHHE. Benyias poib npuHaanexuT MaTeMaTHKe U B QOPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTBI MBIIUICHUS U BOCIIMTAHUN YMEHHUH IeHCTBOBATH 110 3aJaHHBIM aJITOPUTMaM,
COBEpPILICHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpolecce pemenus 3a1a4 — OCHOBOW y4eOHOM
JESATEIIBHOCTH Ha ypOKaxX MaTEMaTHUKU — Pa3BUBAIOTCS TAKXKE TBOPYECKAs U IMIPHUKIIAIHAS CTOPOHBI
MBILLIICHHUS.

OOyueHne MaTeMaTHKe Ja&T BO3MOXXHOCTh Pa3BUBATh y 00YJaIOMINXCS TOYHYIO, PAIIHOHATIBHYIO U
nH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXOIAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpEICTBa AJIs BRIPQKEHHS CY)KICHUN M HATJIAIHOTO UX TPE/ICTABICHUSI.

Heo0xoauMbIM KOMITOHEHTOM OOIIEH KYJIbTYPbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00I11€e 3HAKOMCTBO



C METO/IaMH [TO3HAHUSI JICHCTBUTEILHOCTH, TIPEJICTABICHIE O IPEAMETE U METOAAaX MAaTEeMaTHKH, UX OTIMIHH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX IPUMEHEHUSI MAaTEMaTHKH JUIS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. Takum 00pa3oM, MaTeMaTudeckoe 00pa3oBaHNe BHOCUT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

I/I3yquI/Ie MaTEMAaTHUKH TaKXE CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIUTAHUIO YEJIOBCKA, IOHUMAHUIO
KpaCOThI U U3AIICCTBA MATCMATUYCCKUX paccymﬂeHHﬁ, BOCIIPHUATUIO TCOMETPUICCKUX (I)OpM, YCBOCHUIO
nacu CUMMCTpPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

HpHOpI/ITeTHBIMI/I OeJIsIMHu O6y‘leHI/I5[ MaTeMaTHKe B 5-6 Kjaccax SIBISTFOTCS:

— mpoaoiikeHne GOpMHPOBAHKS OCHOBHBIX MATEMATUYCCKHUX MOHITHIA (YHCIIO, BETUYHUHA,
reoMeTpuueckas purypa), 00ecreqrnBarONIMX MPEEMCTBEHHOCTD U IEPCIIEKTHBHOCTh MAaTEMAaTHYECKOTO
00pa3oBaHus 00YYAIOIINXCS;

— Ppa3BUTHE UHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuXCsl, TO3HABATEIbHON
AKTUBHOCTH, UCCIIEJIOBATEIIbCKUX YMEHHM, UHTEpeca K U3yUYCHUIO MaTEMaTHKH;

— TMOJBEJIeHHUE 00YJAIOIIMUXCS HA TOCTYITHOM JIJIs HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MAaTEMaTUKHI
U OKPYXKAIOIIIET0 MHUPA;

— (dopmupoBanue YHKIIMOHATBHONH MaTeMaTHICCKOW IPaMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTEeMaTUYECKHE OOBEKTHI B PEAIbHBIX )KM3HEHHBIX CUTYAIUsAX, IPUMEHITH OCBOCHHbBIC YMEHUS JJIS
pELICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3aa4, HHTEPIPETUPOBATH MOJYUYECHHBIE PE3YJIbTAThI U
OLICHUBATh UX HA COOTBETCTBUE IPAKTUUYECKON CUTYaALlUH.

OCHOBHBIC TUHUH COJACPpKaHUA KypCa MATEMATUKU B 5-6 kimaccax — apI/I(I)MeTI/I‘{eCKaSI U TCOMETPHUICCKAs,
KOTOPBIC pa3BHUBAKOTCA MAPATIJICIIBHO, KaXKAask B COOTBETCTBUU C COOCTBEHHOM HOFHKOﬁ, OJHaKoO, HE
HC3aBHCHUMO OJHa OT I[pyTOfI, a B TECHOM KOHTAaKT€ U B3aMMOJIEHCTBUU. Takxe B KypcCe IpOUCXOOUT
3HaAKOMCTBO C 3JICMCHTaMU aﬂre6pm M OIIUCATEIbHOM CTaTUCTHKH.

N3yuenue apupmMeTnueckoro MaTeprana HaYMHAETCSl CO CUCTEMATH3alluy U Pa3BUTHsI 3HAHUH O
HATypaJbHbIX YUCIaX, IOJYYEHHBIX B HAYAJIbHOM IKOJE. [Ipu 3TOM COBEpIIEHCTBOBAHHUE BBIUUCIUTENBHON
TEXHUKHU ¥ (OPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUIN COUYETAETCS C Pa3BUTHUEM BBIUYUCIUTEIHHON
KYJIBTYPbI, B YaCTHOCTH C 0OYYCHHEM MPOCTEHUIITUM TTpUEMaM TPUKUIKH U OIEHKH Pe3yIbTaTOB
BBIUMCJICHHUH.

Jpyroii KpynHbIii OJI0K B coJIepKaHUU apu(METHUECKON JIMHUU — 3T0 ApoOu. Havano uzyueHus
OOBIKHOBEHHBIX U JIECATUYHBIX Jpo0Oeil OTHECEHO K 5 Kilaccy. DTO MepBbIi ATall B OCBOCHUU ApoOeii, Koraa
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM UJIEIMHU, IIOHATUAMU TeMBL. [Ipu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX Apo0eii B MOJTHOM 00bEME MPEAIECTBYET U3YUEHHUIO AECATHUHBIX IpoOei, uTo
11eJ1ec000pa3HO C TOUKH 3pEHMS JJOTMKH U3JI0KEHUS YUCIOBOM JIMHUM, KOT/1a IpaBuIa AeUCTBUI ¢
JECATUYHBIMU APOOSMHU MOKHO 0OOCHOBATh YK€ U3BECTHBIMH AJITOPUTMAMU BBIITOJHEHUS JISHCTBUI ¢
OOBIKHOBEHHBIMH JpOOSIMHU. 3HAKOMCTBO C IECATUUHBIMU APOOSMH PACIIMPUT BOZMOKHOCTH JIJIsl TOHUMAHUS
00y4aroImUMHCS MPUKJIATHOTO IPUMEHEHUS HOBOW 3aMUCH MPH U3YYEHUH IPYTUX MPEIMETOB U MPH
MIPAKTUYECKOM HCIoNIb30BaHuU. K 6 Kiaccy OTHECEH BTOPOIl 3Tan B U3ydyeHHH JpoOei, r1e IPOHUCXOIUT
COBEPILICHCTBOBAHKE HABBIKOB CPAaBHEHHSI U TIPEe0Opa3oBaHus 1poOel, OCBOCHNE HOBBIX BHIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYUCIICHUH, B TOM YUCJIE 3HAYCHUHN BBIPAXKEHUMN, CONECPKAIINX U
OOBIKHOBEHHBIE, U IECATHYHBIC IPOOH, yCTAaHOBJICHUE CBSI3€i MEXy HUMH, paCCMOTPEHHE TPUEMOB

peleHus 3a1a4 Ha 1poou. B Hayane 6 kinacca mpoUCXOAUT 3HAKOMCTBO C TOHATHEM IPOICHTA.

Oco0EHHOCTRIO HN3YUCHUA MOJOXKUTCIIBHBIX 1 OTPHUIATCIbHBIX YHUCECII ABIACTCA TO, YTO OHU TAKXKC
MOTYT pacCMaTpuBaTbCA B HECKOJIBKO 3TaIlOB. B 6 xnacce B Hagane HU3Y4YCHHUS TEMBI «ITomoxuTenpHBIE U



OTpHULIATENbHBIE YKCa» BheseTcs noarema «L{enpie uncnay, B paMkax KOTOPO 3HAKOMCTBO €
OTpHUIATENIbHBIMH YUCIIaMU U IEUCTBUSAMU C TIOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMU ITPOUCXOJUT Ha
OCHOBE COJIEPKATEJILHOTO IIOX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMUTD yUaIIUXCS
MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSATUSMHU TEMBI, B TOM YHUCJIE U C MTPAaBUJIaMU 3HAKOB MPHU BHITIOJHEHUU
apu(pMETHYECKUX JEHCTBUMN.

[Tpu 00y4YeHNUHN PEIICHUIO TEKCTOBBIX 3a/1a4 B 5-6 KJIaccax MCIIOJIb3YIOTCS apru(MeTHIeCKUe PUEMBI
pemeHust. TeKCTOBBIC 3aa4H, pemiacMble pH OTPab0TKE BRIYMCIIUTEIIBHBIX HABBIKOB B 5-6 Ki1accax,
paccMaTpuBarOTCS 3aJ1a4M CISAYIONIUMX BHIOB: 3a7a4d Ha JIBIDKEHUE, HA YacTH, Ha MOKYIIKU, Ha paboTy U
MIPOU3BOIUTEIILHOCTD, Ha MPOLICHTHI, HA OTHOIICHHS U Tporopiui. KpoMe Toro, oOyuaromnmecs: 3HaKOMSTCS
C MpréMaMu pelIeHus 3a/1a4 epedopoM BO3MOXKHBIX BApUaHTOB, Y4aTcsl paboTaTh ¢ HH(pOpMaIuei,
MPEJICTAaBICHHON B (hopMe TaOIUI] WIIM AHATPAMM.

B paboueii mporpamMme mpeaycMOTpeHO (POPMUPOBAHHE TTPOIEACBTHUYCCKUX AJIreOpanvecKiX
npeacTaBieHui. bykBa kak CHUMBOJI HEKOTOPOTO YKCIIa B 3aBUCHUMOCTH OT MaTeMaTHYeCKOT0 KOHTEKCTa
BBOJIUTCS MMOCTENEHHO. byKBEHHAsi CHMBOJIMKA IIMPOKO MUCIIOIB3YETCS IPEXK]IEC BCETO JIJISl 3aIMMCH OOIINX
YTBEPKACHUH U TIPEIIIOKEHHH, HOPMYII, B YACTHOCTH JIJISl BBIYUCIICHUS TEOMETPUUYCCKUX BEIIMYHH, B
KaueCTBE «3aMECTUTEIIS» YHCIa.

B kypce «MaTemaTuku» 5-6 KJ1accoB MpeACTaBiIcHa HATJIsAIHAs TE€OMETPUsI, HallpaBJieHHAs HAa Pa3BUTHE
00pa3HOT0 MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, N300pa3UTEIbHBIX YMEHUH. DTO BaXKHBIH 3Tal B
HU3YUYCHUU I'COMECTPUH, KOTOpI:II\/JI OCYHICCTBJIACTCA HAa HAITIAAHO-IIPAKTUYCCKOM YPOBHC, OIMUPACTCA HA
Harjs1H0-00pa3Hoe MblIIIeHHEe o0yJaromuxcs. bosbIas posib 0OTBOAUTCS MPAKTUUECKOH JesITeIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJIeTUpoBaHut0. O0ydaromuecs 3HAKOMSTCS ¢ TEOMETPUUECKUMU PUTYpaMU Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(PUTYpaLIUsAMH, y4aTcsi ©300paxaTh UX Ha
HEJIMHOBAaHHOM U KJIeT4aToi Oymare, paccMaTpuBalOT WX MpOCTellIe cBOMCTBa. B nmpornecce nzyuenus
HarJsIIHOM reoMEeTpUH 3HaHUS, MOJTyYeHHbIE 00yJaloIMMHUCS B HAYaJIbHOU IIKOJIE, CHCTEMAaTU3UPYIOTCS U
pacIIMpsIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IJIaHy B 5 KJlacce M3y4aeTcss MHTETPUPOBAHHBIN MpeaMeT «MaTeMaTHKay, KOTOPBIA
BKJTIOYAET apu(PMETHUECKUN MaTepuall U HArJISAHYI0 T€OMETPHIO, a TAaK)Ke MTPOIEIEBTHUECKUE CBEICHUS U3
anreOpsl. YUeOHbIN TJ1aH Ha M3YYeHHE MAaTEMAaTHKHU B 5 KJIacCe OTBOJUT HE MEHEe 5 yueOHBIX YacoB B
HEJIENI0, B TEYCHHE KaXI0T0 rojaa 00y4ueHus, Bcero He MmeHee 340 ydeOHBIX 9acoB



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

5 KJIACC

HartypajbHble yncsa v HyJIb

Harypanproe uncno. P Harypansabix uncen. Yucno 0. M300pakeHue HaTypalbHBIX YHCET TOYKaMHU Ha
KOOpJIMHATHOH (4uCioBOi) mpsimoii. [To3uirionHas cucrema curcieHusi. Pumckas Hymepaius Kak npuMep
HETIO3UIIMOHHOM CUCTEMBbI cuncieHus. Jlecsatuunas cuctema curciienus. CpaBHEHUE HATypaIbHbIX YUCE,
CpaBHEHHE HATYypallbHBIX 4yucel ¢ HynéM. CriocoObl cpaBHeHUs. OKpyTiieHne HaTypallbHbIX gucel. ClIoxeHue
HATypaJIbHBIX YHCEIT; CBOMCTBO HYJIS IPU CIOXKEHUHU. BrlunTanue kak neicTBue, 00paTHOE CI0KEHUIO.

YMHOKEHUE HATYpaJIbHbIX YHCEN; CBOMCTBA HYJISI U €IMHULIBI [IPU YMHOKEHUHU. [[eneHne Kak 1eiCcTBUE,
oOpaTtHOe yMHOeHHI0. KOMIIOHEHTHI 1elicTBUH, CBsI3b Mex 1y HUMHU. [IpoBepka pe3yibTara
apudmeTnyeckoro aercteus. [lepeMecTuTeIbHOE M COYETATEIIPHOE CBOKMCTBA (3aKOHBI) CII0KEHHUS U
YMHOKEHUS, paCIIPEISIIUTEILHOE CBOMCTBO (3aKOH) YMHOKeHUs. Mcnons3oBanue OyKB /1t 0003HAYCHUS
HEU3BECTHOTO KOMIIOHEHTA U 3allMCHU CBOWCTB apu(PMETHUECKUX NeUCTBUM. [lenuTenn u KpaTHbIe Yncia,
pasnokeHue Ha MHokutenu. [Ipocteie u coctaBHble yncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [enenue
¢ octarkoM. CTeneHb ¢ HaTypalbHbIM MOKa3aTejaeM. 3alicCh YUCIIA B BUJIE CYMMBI Pa3psiIHbIX CIIaraeMblX.

YucnoBoe BbIPAXKCHHC. Brrancienne 3Ha4eHUM YHUCIIOBBIX Bpra)KeHHfI; IIOPAA0K BBIITOJIHCHUA ,HeﬁCTBI/Iﬁ.

Hcnoap3oBaHue IIPpHU BBIYUCIICHUAX IIEPEMECTUTCIILHOI'O U COYCTATCIIbHOI'O CBOMCTB (SaKOHOB) CJIIOKCHHUA 1
YMHOXCHUS, paCIIpEACITIUTCIBHOT'O CBOMCTBA YMHOXCHUS.

JApoou

[IpencraBnenue o 1poOu Kak criocode 3anucH YacTH BenunHbl. OObIKHOBEHHBIE ApoOu. [IpaBunbHbIE 1
HenpaBuiIbHbIe ApoOu. CMelanHas 1po0b; MpecTaBlIeHNe CMEIIaHHON Ipo0OH B BUJIE HEMPABUIBHOM 1podu
Y BBIJICJICHHE 11€JI01 YaCcTU Yuciia U3 HempaBuwiIbHOM 1podu. N3o0pakeHue npobdeit ToukaMu Ha YHUCIOBOM
npsimMoil. OcHOBHOE cBo¥icTBO Npodu. Cokparenue aqpodeit. [IpuBenenue qpodu kK HOBOMY 3HaMEHATEITIO.
CpaBuenue npob6eii. CiioxeHue U BbIUUTaHKUE IpoOeid. YMHOKEHHUE U IeTieHue Apo0eii; B3auMHO-00paTHBIE
napoOu. HaxoxieHre 4acTu 1eJ0ro ¥ 1eJoro 1o ero yactu. [lecsarnynas 3anuck npobei. [lpeacraBnenue
JECSITUYHON IpoOH B BUIe 0OBIKHOBEHHOMU. M300paskeHne necaTuyHbIX Apo0ei TOUKaMu Ha YUCIOBOM
npsMoil. CpaBHEHHE IECATHUHBIX IpoOel. ApudmeTnieckue AeHCTBHS C AeCATUUHBIMU APOOSMH.
OxpyrieHue AecITUYHBIX ApoOe.

Pelenue TekcTOBBIX 33124

Pemenne TekCTOBBIX 3a/a4 apupMETHUECKUM CriocoOoM. Perienne norudeckux 3anad. Permenue 3anaq
nepedopoM BceX BO3MOXKHBIX BapuaHTOB. Vcronb30Banue mpu perieHuy 3a1a4 Ta0auIl u cxem. Pemenne
3a7a4, COJAEPKaIMX 3aBUCUMOCTH, CBA3bIBAIOIIME BEIMUUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IE€HA,
KOJIMYECTBO, CTOUMOCTh. EMMHHIIBI H3MEpeHUsI: MacChl, 00bEMA, 1IEHBI; PACCTOSIHHS, BPEMEHH, CKOPOCTH.

CBs13p MEXy €IMHHUIIAMHU U3MEPEHUS KaXXI0H BeTUINHBI. Perienrne OCHOBHBIX 3a/1a4 Ha IPOOH.
[IpencrarneHne TaHHBIX B BUJE TAOJHII, CTOJIOYATHIX JHATPAMM.

Harasanasi reomerpus

Harnsinuele npeacraBieHus o (pUrypax Ha INIOCKOCTH: TOUYKa, MpsMasi, OTPE30K, JIy4, yroJ, JoMaHas,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YTroi. IIpsmMoil, OCTpsIi, Tylol U pa3BEPHYTHINA yribl. J[IuHa oTpe3ka,
METPUUYECKUE €AUHULIBI JUTMHBL. J[JTMHA TOMaHOH, IEpUMETP MHOTOYTroJIbHUKA. I3Mepenne u noctpoeHue
yIJI0B C MOMOUIbIO TpaHcnopTHpa. Harnsanele npeacraBieHus o purypax Ha IIOCKOCTU: MHOTOYTOJIbHHUK;
NPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (puryp. M3o0pakenue puryp, B TOM uucie Ha



kieryaToit Oymare. [loctpoeHue KoHGUTYpaIuid U3 YacTel MPsSMOH, OKPY)KHOCTH Ha HETMHOBAHHOMN 1
kieryatoit Oymare. Mcmonbp3oBanue CBOMCTB CTOPOH M YIJIOB NPSIMOYTOJIbHUKA, KBaapata. [lnomanp
IPSIMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTAaBJICHHBIX U3 IPSAMOYTOJIbHUKOB, B TOM 4Hcie QUryp,
n300pakE€HHBIX HA KieT4aTol Oymare. Equnauiiel namMepenus miomaan. Harnsgasie npeictaBieHus o
IIPOCTPAHCTBEHHBIX (PUrypax: MPsAMOYTOJIbHBIN Napajlienenune], Kyo, MHororpaHHuku. M3zo0paxkeHue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BEépTku KyOa u napamenenunena. Coznanue Mojeneii MHOTOrpaHHUKOB
(13 Oymaru, IpOBOJIOKH, TIACTUIIMHA U JIp.). O0bEM NPAMOYTOJILHOTO Mapajuiesienunena, Kyoa. EquHuib
U3MEpEeHHs 00BEMA.

6 KJIACC

HartypaabHble ynciia

ApudmeTndeckne NeHCTBUS ¢ MHOTO3HAYHBIMU HATYPATLHBIMH YUCIaMU. YHCIIOBEIC BRIPAKEHUS, TIOPSIOK
NeNCTBH, NCIIONIb30BaHNE CKOOOK. Mcronp30BaHue MpU BHIUMCICHUSIX TIEPEMECTUTENLHOTO U
COUYETATEIbHOTO CBOMCTB CIOKEHUSI U YMHOKEHUS, PACIIPEEIUTEILHOIO CBOMCTBA YMHOKEHHUSI.
OxpyriieHre HaTypaJIbHBIX Yucell. JlenuTenu u KpaTHbIC YHciia; HAanOOIBIINI 00NN JSTUTENb U
HauMeHbIIee oliiee kpatHoe. [lenMMoCcTh CyMMBbI U Tpou3BeieHus. JlejeHne ¢ 0cTaTKoOM.

Apoodu

OObIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO IpO0H, COKpaiieHue npodeid. CpaBHEHHE U yIOPSA0YHBAHNE
npobeii. Perenne 3a1a4 Ha HAX0XICHUE YaCTH OT IEJIOT0 U IIEJIOTO 10 €ro YacTH. [[poOHoe uncio kak
pe3yabTar aenenus. [lpeacraBnenue necITHYHON ApoOH B BUJIE OOBIKHOBEHHOW APOOH U BO3MOXKHOCTb
MpeACTaBICHUS] OOBIKHOBEHHOU JPOOH B BUJIE ACCATUYHON. JlecsiTHuHbIe IpoOU U METpUYECKasi CHCTEMa
MCED. ApI/I(i)MeTI/I‘IGCKI/IC I[Gf/iCTBHS[ 1 YUCJIOBBIC BBIPAXKCHUSA C OOBLIKHOBEHHBIMH U JACCATUYHBIMHA I[pO6$[MI/I.

OtHomenue. JleneHue B JaHHOM OTHOLIEHUU. Maciitad, nponopuus. [Ipumenenue nponopiuii npu
pemeHnn 3anad. [Tonsitue nmpouenTa. Berunciienne nporneHTa OT BEJIMYUHBI U BEJIMUUHBI 110 €€ TPOLIEHTY.
BripaxkeHue nporeHToB AecATUYHBIMU Apo0siMu. Perienre 3a1a4 Ha MpoLEHThl. BeipaxeHne oTHOLIEHHs
BEJIMYMH B MTPOLIEHTAX.

Ilos0:xkuTENBHBIE H oTpHIaTe/IbHbIC YUC/IA

[TonoxxurenbHbIEe U OTpULIaTENbHBIE uncia. Llensie uncna. Moaynb uncia, reomerpuyeckas
WHTEpIpeTaus MOAYs uyncia. M3o0paxeHne drcen Ha KOOPAUHATHOM MpsiMON. UHCITIOBBIE MPOMEKYTKH.

CpaBHeHue uucen. ApupMeTndeckue AeUCTBHS ¢ TOJI0KHUTEIbHBIMHA U OTPULIATETbHBIMU
yuciaamu. [IpsMoyrosibHas cucTeMa KOOpAWHAT Ha TIOCKOCTH. KoopAnHATHI TOUKH Ha IMITOCKOCTH, abcuucca
u opaunara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM IIIOCKOCTH.

BykBeHHBbIE BBIpaKEeHHU S

[TpumeHneHue OYKB JUIs 3aITUCH MaTeMaTUYECKUX BbIpaXXEHHUH U npensoxkeHuii. CBoiicTBa apupMeTHIEeCKUX
NencTBAN. byKBEHHBIE BBIpaKEHUS U YUCIIOBBIE ITOJICTAHOBKU. byKBEHHBIE paBEeHCTBA, HAXOXKICHUE
HEU3BECTHOIO KOMITOHEHTa. DopMyiibl; (popMyIIbl IepUMeTpa U IO PSIMOYroIbHHUKA, KBapaTa,
o0bEMa mapaienenunea u Kyoa.

Pemenue TekcToBLIX 33124

Pemienne TeKCTOBBIX 3a/a4 apuMETHUSCKUM criocoOoM. Perienne norndeckux 3anad. Permenne 3amaq
nepebopoM Bcex BO3ZMOXKHBIX BapuaHTOB. Perienue 3aad, coiepikaix 3aBUCUMOCTH, CBSI3bIBAIOIINX
BEJIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IEHA, KOJINYECTBO, CTOUMOCTD; TPOU3BOUTEIBHOCTD, BPEMS,
00BEM paboThl. EauHMIIBI H3MEPEHUS: MacChl, CTOUMOCTH; PACCTOSIHUS, BpEMEHU, CKOPOCTU. CBA3b MEKIY



€IMHULIAMU U3MEPEHMS KaKJ10M BeIMYHMHbI. Pelienne 3a1a4, CBA3aHHbBIX ¢ OTHOILIEHUEM,
IPONOPLIMOHAIBHOCTBIO BEJIMUNH, IPOLIEHTAMU; PEIIEHNEe OCHOBHBIX 3a/1a4 Ha IpoOH U NpoueHThl. OLeHka u
MPUKHJIKA, OKpYTJIeHHE pe3ynbrata. CocTaBieHHe OYKBEHHBIX BBIPAKEHHI IO YCIOBUIO

3agaun. [IpencraBieHne JaHHBIX C MOMOIIBIO TabauI U Auarpamm. CtonbyaTeie TUarpaMMbl: YTEHUE U
nocrpoeHue. YTeHne KpyroBbIX JuarpaMm.

Harasgnas reomMeTrpus

Harnsaneie npeacraBinenus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yroi, JJOMaHasi,
MHOT'OYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, Kpyr. B3anMHOE pacnosioxkeHue 1Byx
IIPSIMBIX HA IJIOCKOCTH, NapaljIeNIbHBIE NIPSMBIE, IEPIEHIUKYIApHBIE IpsMble. HI3Mepenne paccTosHUI:
MEXy IBYMs TOUYKaMH, OT TOYKH 10 IPSMOM; JUIMHA MaplIpyTa Ha KBaJApaTHOU ceTke. M3mepenue n
IIOCTPOEHHUE YIJIOB C IIOMOIIBIO TPAHCIIOPTHPA. BUIBI TPEYTOJIBHUKOB: OCTPOYIOJIbHBIM, IIPSIMOYTOJIbHBIN,
TYIOYTOJIbHBII; paBHOOEIPEHHBbIN, pABHOCTOPOHHUHN. UeThIPEXYTOIbHUK, TPUMEPBI YETHIPEX YT OJIBHUKOB.

[TpsiMOYTONBHMK, KBaPAT: MCIIOJIL30BAaHIE CBOMCTB CTOPOH, YIJIOB, MuaroHainei. MzobpaxeHue
reoMeTpHUecKuX (PUTyp Ha HEJTMHOBAHHOI OymMare ¢ MCIIOJIb30BaHUEM LIUPKYJIS, IMHEHKH, YTOJIbHUKA,
tpancnoptupa. [locrpoenus Ha kinerdaroii Oymare. [lepumerp MHOTOyrONBHUKA. [ToHITHE TUTOMAAN
¢burypsl; eAMHULBI U3MepeHus miomanu. [IpudamkénHoe u3mMepenue miomanu GUryp, B ToM 4ucie Ha
KBazipaTHOU ceTke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPYKHOCTH, Iiomaau kpyra. CuMMeTpust:
LIEHTpaJIbHAas, OCeBas U 3epKajbHas cummeTpuu. IlocTpoeHne cummeTpudHbIX ¢uryp. HarnsagHsie
MPEJCTAaBICHUS O MMPOCTPAHCTBEHHBIX (PUTypax: Mapauiesenures, Kyo, mpu3Ma, nupaMua, KOHyC, HUIAHP,
map u cdepa. M3o0paxeHne npocTpaHcTBEHHbIX GuUryp. IIpumeps! pa3BEpToK MHOTOrpaHHUKOB, LIMIIMHAPA
u koHyca. Co3gaHue Mojiesieil MpOCTPaHCTBEHHBIX PUTYp (M3 OymMaru, mpoOBOJIOKH, IUIACTUIINHA U

ap.). Ilonste 06bpéma; eqMHUIBI H3MepeHus 00bEMa. OOBEM MPAMOYTOJILHOTO Mapasiesenunesa, Kyoa.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTpaMMbl yueOHOTo mpenamMeTa «MaTeMaTHKay XapaKTepU3yITCs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCUMCKONM MAaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM
K JJOCTHXKEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THX
JTOCTH)KCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'paxnaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U PealTU3allii €T0 MPaB, MPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH, IPOLIETYP TPAKIAHCKOTO
oOmecTBa (BEIOOPHI, OIIPOCHI | TIP.);

TOTOBHOCTBIO K OOCY)KICHUIO STHYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHYECCKUM MPUMEHEHUEM
JOCTHKCHUHN HayKU, OCO3HAHMEM BaXKHOCTH MOPAJbHO-3TUYCCKUX MTPUHIIUIIOB B ICITEILHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTHUBHOC Y4aCTHEC B PCHICHUHN MPAKTUYICCKUX 3a1a4 MaTeMaTHYECKOH HaIpaBJICHHOCTH,
OCO3HAaHHEM Ba)KHOCTH MaTeMaTU4YeCKOro 00pa30BaHus HA NPOTSHKEHUN BCEH JKU3HM [Tl YCHIEIIHON
poeCCHOHATILHOM 1eATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; 0CO3HAHHBIM BBIOOPOM U
IMOCTPOCHUCM I/IHIII/IBI/II[yaJII)HOI\/JI TPACKTOPUHU 06p8,30BaHI/I$I " )KU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX
HMHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEM.

IcTeTnYecKoe BOCIUTAHHUE:!
CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUATHIO MaTEMaTHYECKHX 00BEKTOB, 3a/1a4,
peLIeHu!, pacCykICHHUI; YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HEHHOCTI/I HAYYHOI'O MO3HAHUSA:

OpI/IeHTaHHeﬁ B ACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/II\/’I 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BHUTHUA YCJIOBCKA, MPUPOIbI 1 06HI€CTBa, IMOHMMAaHHUEM MaTeMaTHUEeCKOI HAaYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIllOB eé Pa3BUTHA U 3HAYUMOCTH JJI Pa3BUTUS HUBUIIN3ALINN,
OBJIQJICHUEM S3BIKOM MaTEMaTHKU U MaTEMaTHIECKOMU Ky.]leypOfI KaK CpCACTBOM IMO3HAHUA MHPA;
OBJIaICHUEM HpOCTeI\/'IHH/IMI/I HaBBIKAMH HCCJICIOBATEIILCKOM JESITCIIHHOCTH.

duznyeckoe BocnuTaHue, GopMupoBaHue KyJbTYPbI 310POBbSI H IMOUMOHAJIBHOT0 0JIar0ONOIy4usi:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUYECKUE 3HAHUS B HHTEPECAX CBOETO 3710POBbS, BEIEHUS 3/I0pPOBOTO
o0pa3a *H13HH (370pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTIbIXA, PETYIspHas pusnueckas
aKTUBHOCTD); C(hOPMHPOBAHHOCTHIO HaBbIKa pedieKcru, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOTO e
IIpaBa JPyroro 4ejaoBeKa.

IK0JI0THYeCKOe BOCIUTAHHE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MaTeMaTUYeCKUX 3HAHUI JUIS PEIICHHUs 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKPY)KaIOHIeﬁ cpem,l, HJ'IaHI/IpOBaHI/ISI HOCTyr[KOB 1 OILICHKU UX BO3MOKHBIX HOCJ'IG)ICTBI/II\/'I JJIA OKPY)KaIOHIeﬁ
CpeJIbl; OCO3HAHHMEM TI00ATLHOTO XapaKTepa IKOJOTHISCKUX MPOOIeM U ITyTeH UX PEIICHHS.

JInyHOCTHBIE pe3yJIbTaThl, 00ecTeYrBAIOIINeE ATANTALMIO 00yYaIOIIErocsi K M3MeHsIIOIUM CSl
YCJOBHSIM COUMAJBLHOM M PUPOJTHOM CpPe/bl:

TOTOBHOCTBIO K JICUCTBHUSM B YCIOBHSIX HEOMPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTHU
gepes MPaKTHYECKYIO JIEATSIIBHOCTh, B TOM YHCJIC YMEHUE YYUTBCS Y IPYTUX JIIOJCH, TPHOOpETaTh B
COBMECTHOMH JIeATeIHbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHUX;

HEOOXOIUMOCTHIO B (POPMHPOBAHUHN HOBBIX 3HAHUM, B TOM YHCIIe (POPMYITUPOBATH UICH, TTOHITHSI,
TUMOTE3bI 00 O0BEKTAX U SIBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATh Ne(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI30B,
TpeOYIOLINi KOHTPMEP, KOPPEKTUPOBATH MPUHIUMAEMbIE PEIICHUS U JeHCTBUSA, (OPMYIUPOBATh U OILICHUBATh
PHUCKH U TIOCIEACTBHS, (POPMHPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yIIbTaThl OCBOCHHUS IIPOrPaMMbI YY€OHOT'O MpeaMeTa
«MaTteMaTHKa»XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HOZHABAMETbHIMU OCUCMBUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBEUAMU U YHUBEPCANLbHIMU Pe2YAAMUSHbIMU
oeticmeusimu.

1) Ynusepcanvuvle noznasamenvnsle deticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 0oyuarowuxcs (0ceoenue Memoo08 NOHAHUL OKPYACAIOUe20 MUpa, NPUMEHeHUe T102ULeCKUX,
ucc1e008amenbCKux onepayutl, yMmeHuti pabomams ¢ uHgopmayueti).

Ba3oBrble J1ornuyeckue aefcTBUA:

— BBIABJIATH U XapaKTCPU30BATh CYIICCTBCHHBIC IPU3HAKN MATECMATUYCCKUX O6T>€KTOB, HOHHTHﬁ,
OTHOIIICHUH MCKAY IOHATUAMU,

— q)OpMy.]'II/IpOBaTB OIpCaACICHUA HOHHTHﬁ; YCTaHaBJIMBATb CYH_IGCTBGHHLII‘/'I IIpU3HAK KJ'IaCCI/I(I)I/IKaI_II/II/I,
OCHOBAaHMUA OJIA O606H_[CHI/IH U CpaBHCHH:A, KPUTCPHUH IIPOBOJUMOI'O aHAJIN34,

— BOCIIpUHHUMATD, (I)OpMYJ'II/IpOBaTB n Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTPHULATCIIBHBIC, CAMHUYHBIC, YaCTHLIC U O6H_II/I€;

— YCJOBHBIC; BBISBJIATH MATEMATUUCCKNUEC 3aKOHOMEPHOCTHU, B3AUMOCBA3H U IPOTUBOPCHUS B q)aKTaX,
JaHHBIX, Ha6J'IIO,Z[eHI/I$IX N YTBCPIKACHUAX,

— Hpemjiaratb KputTepuu 1JIs BbIABICHUA SaKOHOMepHOCTCﬁ 151 HpOTI/IBOpe‘-II/II\/'I;

— JACJIaThb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMO38.KJHO‘ICHI/II7I, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

— Ppa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTeNIbCTBA MaTEMAaTHYECKUX (paKTOB, BBICTPAaUBaTh apryMEHTAIIHIO,
IPUBOJIUTH IIPUMEPBI U KOHTPIIPUMEPBIL;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHS; BRIOUPATh CIIOCO0 perieHus yueOHoH 3a1a4uu
(cpaBHMBATH HECKOJILKO BApHAHTOB PELIEHUS, BBIOMpATh Haubosee MoaAXo Il ¢ yuéTom
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBrble uccienoparejbcKue AeiicTBUA:

— HMCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHG}IOB&TGJ’IBCKI/HZ HHCTPYMCHT IIO3HAHUA

— (opmynupoBaTh BOIIPOCHI, (GUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBIIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTESY,

— apryMEHTHPOBATH CBOIO IO3ULUI0, MHECHHUE;

— HpOBOI[I/ITI: 110 CaMOCTOATCIIBHO COCTaBHCHHOMy HJIaHy HGCJIO)I(Hblﬁ BKCHepI/IMCHT, HC6OJIBHJOC
WCCJICIOBAHKE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy COOOM;

— CaMOCTOSTENILHO (GOPMYyTUPOBATH 0000IIEHNUS ¥ BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUs, UCCIIEI0BAaHNS, OLIEHUBAThH JOCTOBEPHOCTD IMOTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000111eHI; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



Pabora ¢ undopmaunmeii:

— BBIABJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS
3a/1a4u;

— BBIOMpATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIHIO Pa3IMYHbIX
BUOB U (pOPM IPEICTABICHHUS;

— BbIOMpaTh popMy IpeacTaBiIeHHs] HHPOPMAIMK U WLTIOCTPUPOBATH pelIaeMble 3a/1a4i CXEMaMH,
JuarpaMmMamu, HHOM rpauKoi U uX KOMOUHAIUSIMU;

— OIICHMBATh HAJEKHOCTh HHPOPMAIIUH 110 KPUTEPHIM, NPEATIOKEHHBIM YUUTEIEM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKaAmMugHbwle Oelicmsus 0becnedusaom c@hopmupo8aHHoCmy COYUATLHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

Oo01menne:
— BOCIIPHHUMATh U (POPMYITUPOBATH CYKIICHHSI B COOTBETCTBHUHU C YCIOBHSIMH U IICIISIMH OOLICHUS;

— SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBaTb
MOSICHCHUA 110 X0y PCIICHUS 3aa9U, KOMMCHTHUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yibTar; B X0A¢C O6CY)KI[€HI/I$I
3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)I(I[3€MOI71 TCMBI, HpO6HeMI>I, pemaeMoﬁ 3aJa4u, BbICKa3bIBaTh
HACH, HAICJICHHLIC HA ITOMCK PCIICHUS;

— COIIOCTABJIAITh CBOU CYXKJACHUS C CYXKICHUAMU JPYI'UX YUACTHHUKOB JIUajiora, O6H&py>KI/IBaTL
pa3ianuue U CXo0ACTBO HO3HL[PII>1;

— B KOPPEKTHOH hopMe GpopMyIHpoBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;
— MPEeJCTaBIATh Pe3yNbTaThl PEIICHU 3a/1a4M, SKCIIEPUMEHTA, UCCIIEA0BAHUS, IPOEKTA;

— CaMOCTOSITEIHHO BRIOUpATh (hOpMAT BRICTYIUICHUS C YUETOM 3a7a4 MPE3EHTAIMU U OCOOEHHOCTEHN
ayJIUTOPHH.

CoTpyaHun4ecTBo:

— IMOHUMAThb U HUCIIOJIB30BaTh NPECUMYIICCTBA KOM&HJIHOﬁ u I/IHI[I/IBI/IZ[yaIIBHOI\/’I pa6OTI)I IIpH pCUICHUHA
y‘IG6HBIX MaAaTE€MaTUYCCKUX 3aJ1a4,

— MNPpUHHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATL OpTraHU3alluIO COBMECTHOI pa6OTLI,
pacipeaciiaTb BUIABI paGOT, A0roBapuBaTbCA, 06cy)K,Z[aTB mponecC u pe3yyibTaT pa6OTBI;

— 0000111aTh MHEHUS HECKOJIBKHX JIIOJIeH; y4acTBOBATh B IPYMIIOBBIX (popmax paboThl (00CykaeHus,
00MEH MHEHHSIMH, MO3TOBBIE IITYPMBI U JP.);

— BBIIIOJHATH CBOKO YaCTh pa60T1>1 U KOOPAUHHUPOBATHE CBOU )IefICTBHH C ApYTUMHU YWICHAMU KOMaHbI;

— OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OO MPOAYKT 10 KPUTEPUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Vuueepcanvhuvle pecynramuensie Oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

— CaMOCTOSITEIFHO COCTABIIATH IUIAH, AITOPUTM PEIICHUS 3a/1auu (MJIM €T0 4acTh), BRIOUPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MHPOPMAIIUH.



CaMOKOHTPOJIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIEcca U Pe3yiibTaTa pelieHUs
MaTeMaTHYeCKOM 3aa4uH;

— TMPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PENICHUM 3a7a4l, BHOCUTh KOPPEKTHUBEI B
JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAHJCHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATCILHOCTH MOCTABICHHON IETH U YCIOBUSIM, OOBSICHSITh
MPUYUHBI JOCTUKEHUS UM HEIOCTHXKEHUS 11eJId, HAXOAUTh OIINOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
S KJIACC

Yucjaa ¥ BBIYUCTIEHUSA
ITorumats u IMpaBUJIBHO y1'[0Tp€6JI$ITI) TCPMHHBbI, CBA3aHHBIC C HATYPAJIbHBIMU YHCJIAMU, OOBIKHOBEHHBIMU
1 JCCATUYHBIMU I[pO6$IMI/I.

CpaBHUBATH U YNOPSAIO0YMBATH HATYpalbHbIE YUCIIA, CPABHUBATH B MMPOCTEHIIINX CIIy4asiX OOBIKHOBEHHBIE
Ipo0u, AeCITUUHBIC APOOH.

COOTHOCUTH TOUKY HAa KOOPAMHATHOM (YMCIIOBOI) MPSIMON C COOTBETCTBYIOILIUM €H YUCIOM B U300paXKaTh
HATypaJIbHbBIE YHCJIa TOUKAMH Ha KOOPAMHATHOM (YMCIIOBO) MIPSIMOH.

BeimonsaTe apupmeTnuecke efcTBUS C HaTYypaJIbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU JAPOOSMU B
MPOCTEHIINX CIyJasX.

BBINOIHATE TPOBEPKY, MPUKHUIKY PE3YIIbTATa BEIYUCICHUN.

OxpyriaTh HaTypajibHbIE YHCIIA.

Pelenue TekCcTOBBIX 33124
PemaTh TekcToBbIE 32124 apu(METHIECKIM CTIOCOOOM U C TIOMOIIbIO OPTaHU30BAHHOTO KOHEYHOTO
nepedopa BceX BO3MOXKHBIX BApPUAHTOB.

Pemate 3aa4yu, COACPIKAIINEC 3aBUCUMOCTH, CBA3bIBAIOIINEC BEJIMYUHBI: CKOPOCTh, BPEMS, paCCTOSIHHUE,
OCHa, KOJIM4YE€CTBO, CTOUMOCTbD.
Hcnons3oBaTh KpaTKue 3a1ncu, CXCMbl, Ta6JII/II_IBI, 0003HaYCHHS IIpu pCIICHUUA 3aJ1aY.

ITons30BaTHCS OCHOBHBIMU CAVMHUIaMH U3MECPCHUS: ICHBI, MACChI; PACCTOSAHUA, BDEMCHH, CKOPOCTH;,
BBIpAXATh OJJHU €AVMHUIBI BEJIN- YAHBI YCPE3 APYTHUC.

W3Brekarpb, aHAIM3UPOBATh, OLIEHUBATh MH(POPMAIIHIO, IPEACTABICHHYIO B Ta0/HIle, Ha CTOI0YaTON
TuarpaMMe, MHTePIIPETUPOBATH MPECTaBICHHBIC TaHHBIE, HCTIOIB30BaTh JJAHHBIC TIPH PEIICHUH 3a/1a4.

Harnsgnas reomerpust

[Top30BaThCS TEOMETPUUESCKUMU TMTOHATUSMA: TOYKA, TIPsiMasi, OTPE30K, JIyd, yTroJI, MHOTOYTOJIbHUK,
OKPY>XKHOCTb, KPYT.

[TpuBOIUTH MpUMEPHI 00BEKTOB OKPYKAIOILIETO MUPa, UMEIOIINX (OPMY H3YyUYEHHBIX T€OMETPHUUECKHIX
¢buryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAaMU: YTOJI,
BEpILKHA, CTOPOHA, IUarOHajb; C OKPYKHOCTBIO: paJlycC, TUaMeTp, LEHTP.

N300paxkaTh n3yuyeHHbIC TeOMETpUUECKre GUTYPHl HA HETHHOBAHHOW M KJIETYATON OyMmare ¢ IOMOIIbIO
HUPKYJIS U JIMHEHKH.

HaxoauTb IiMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C IIOMOILBIO TUHENKHU, CTPOUTH OTPE3KU



3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajanyca.

Hcnons30BaTh CBOWCTBA CTOPOH U YIJIOB IIPSIMOYT'OJIBHUKA, KBaJApaTa sl UX ITOCTPOEHUs, BBIYMCIICHUS
IJIOIIAAU U IIEPUMETPA.

Bbruucnare nepumMeTp M miomab KBajapara, npsiMoyrojibHUKa, (pUryp, COCTaBIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM Yuciie GUryp, U300paKEHHBIX Ha KJIeTYaTol Oymare.

[Tonp30BaTbCsi OCHOBHBIMU METPUYECKUMU EAUHULIAMA U3MEPEHHUS JJIMHBIL, ITONIAA1; BBIPAXKATh OJJHU
€MHHULIbI BEJIMYUHBI UepE3 APYTHE.

Pacno3naBare nmapaienenumne, Ky0, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO IpaHb, N3MEPEHUS;
HAXO/UTh U3MEPEHHS Napajliesienunesa, Kyoa.

Bbrunciste 006EM Ky0a, napajuienenumnesia rno 3aJanHbIM H3MEPEHHSIM, IT0JIb30BATHCS SANHUIIAME
u3MepeHus oobéma.

Pemars HecnoXKHBIE 3a/1a41 HA HU3MEPCHHUC I'COMCTPUICCKUX BCIIMYUH B [TPAKTHYCCKUX CUTYAlHUAX.

6 KJIACC

Yuciaa 1 BLIYUCIECHUA

3HaTh ¥ MOHUMATh TEPMUHBI, CBS3aHHBIC C PA3TUYHBIMU BHIAMH YHUCE U CIIOCOOAMU UX 3aIUCH,
MEePEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKUCH YHCIIA K APYTOM.

CpaBHI/IBaTI) " YIIopsa04MBaTh LCJIbIC YHCIIA, OOBIKHOBEHHBIE U JACCATHYHBIC I[pO6I/I, CpaBHHBATb 4YHCJia
OAHOT'O U pa3HbIX 3HAKOB.

BBIHOJ'IHHTB, COoUCTasA YCTHBIC U TMCbMCHHBIC HpI/IéMBI, apI/ICI)MeTI/I‘{CCKI/Ie HeﬁCTBHH C HATYpaJIbHbIMHU U
OEJIBIMH YU CJIaMU, OOBIKHOBEHHEIMU U JACCATHYHBIMHU I[pO6$[MI/I, MOJIOKHUTCIIBHBIMHA 1 OTPHULIATCIIbHBIMU
YHCJIaMMU.

BbIuncasaTe 3Ha4E€HUS YUCIOBBIX BBIPAKEHUM, BBIITOIHATL IPUKUIKY U OLIEHKY pe3ybTaTa BEIYUCICHUN;
BBITNIOJHATH MPeo0pa30BaHMUs YHUCIOBBIX BHIPAKEHUI HAa OCHOBE CBOMCTB apu(hMETHUECKUX JCHCTBHIA.

CoOTHOCUTH TOUKY Ha KOOPIMHATHOM MPsIMOI ¢ COOTBETCTBYIOIIUM €l YMCIIOM U U300paXkaTh 4yncia
TOYKaMH Ha KOOPAMHATHOU IIPSAMOM, HAXOAUTh MOJYJIb YHCTIA.

COOTHOCUTH TOUKH B MPSMOYTOJILHON CUCTEME KOOPJIUHAT C KOOPIMHATAMH 3TOM TOUKH.

OprrJ'If[TB IECIbIC YHCIIa U JCCATUYHBIC )Ip06I/I, HaxXoauThb HpI/I6J'II/I)KeHI/I$I YHUCCII.

YucJioBble 1 OYKBeHHbIE BbIPAKEHHA
[TonumaTh 1 ynoTpeOasTh TEPMUHBI, CBSI3aHHBIE C 3aMUCHIO CTENICHN YHCIIA, HAXOIUTh KBaJIpaT U KyO
YKCJIa, BBIYUCIIATH 3HAUEHUS YNCIIOBBIX BBIPAKEHUH, COAECPKAILUX CTEIIEHU.

[Tonb30BaTbes MpU3HAKaMHU JEIMMOCTH, PACKIJIabIBaTh HaTypaJIbHbIE YHCIIa Ha IPOCThIE MHOKUTEIH.
[Tonb30BaThCs MacITaboOM, COCTABIATH IPONOPIIUU U OTHOLICHHUS.

Hcnonp3oBaTh OYKBBI AJ11 0003HAYEHHSI YUCEIT TPU 3alMCU MAaTEMaTUUECKUX BhIPAXKEHU, COCTaBIISATh
OyKBEHHBIE BBIpAKEHHSI U (POPMYIIbI, HAXOAUTH 3HAUE€HUsS] OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISASA
He0oO0XO0IUMMBbIE MOJICTAHOBKH U MpeoOpa3zoBaHUsl.

Haxonnuth HEM3BECTHBI KOMIOHEHT PABEHCTBA.

Pelnenne TeKcTOBBIX 32124

Pemate MHOTOIIarOBBIE TEKCTOBBIE 33]]aUl apU(PMETUIECKIM CIIOCOOOM.

Pemats 3a1aun, cBsI3aHHBIE C OTHOILIEHUEM, IPONOPLMOHAIBHOCTBIO BEJIMUNH, IPOLIEHTAMU; PEIIAaTh TPU
OCHOBHBIE 3a]1a4d Ha JPOOU U MPOLIEHTHI.

Pemats 3a1aun, coaepxaliye 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMUUHBL: CKOPOCTh, BPEMsI, PACCTOSTHUE,
1[€Ha, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEMa paboThl, UCHIOIB3Ys apupMeTHIeCKue
NENCTBUS, OLIEHKY, IPUKUAKY; [10JIb30BAThCS €AUHUIIAMH U3MEPEHNS COOTBETCTBYIOINX BEJIUYHUH.



CocTaBnsiaTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHIO 3aauu.

N3Bnekats nHpOpMaIKIO, MPEACTaBICHHYIO B TA0IMIIaX, HA JIMHCHHOM, CTOJIOYATON UITH KPYTrOBOM
AuarpaMmmax, MHTCPHpPCTUPOBATL MPCACTABJICHHBIC JAHHBIC; UCIIOJIB30BaTh JAHHBIC IPU PCIICHUU 3ada4.

[TpencraBisaTh MHPOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasanasi reomerpust

[IpuBoauTH pUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (OPMY U3YyUCHHBIX T€OMETPUYECKHIX
IUIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, IPUMEPBI PABHBIX U CHMMETPUYHBIX QUTYD.

N306pakaTh ¢ MOMOIIBIO IIUPKYJIS, TMHEHKH, TPAHCIOPTHPA HA HETMHOBAHHOM M KJleTyaToil Oymare
M3yYEHHBIE IJIOCKUE TeOMETpUUYecKie (GUTYPhl U KOH(PHUTYypaAIH, CAMMETPUYHBIE (PUTYPBHI.

[Tonp30BaThCs TEOMETPUUECKUMHU MOHATUSAMU: PABEHCTBO (PUIYp, CUMMETPHSI; UCIIOIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

Haxoauts BeNMYHHBI YIII0B U3MEPEHUEM € ITIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIUIbI 33JaHHON BEIUYHHBI,
I10JIb30BATHCS IIPY PEIICHUH 3aJa4 I'PaJyCHOM MEpPOU yIJIOB; paclo3HaBaTh Ha YepTekKaxX OCTPBIN, IPSIMOH,
Pa3BEPHYTHIN U TYNOH YIJIbL.

Bpruucnate jMHY JIOMaHOW, IEPUMETP MHOIOYTI'OJIBHHKA, I10JIb30BAThC €AMHULIAMU U3MEPEHUS IJINHBI,
BBIPAKATh OJJHU €AMHUILBI U3MEPEHUS JJIMHBI Yepe3 IpyTrue.

Haxoauts, HCTIOIB3ys 4EPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUSA: MEKY IBYMs TOYKaMH, OT TOYKH JI0
IIPSIMOM, JUIMHY ITyTH Ha KBAJAPAaTHON CETKE.

Boruncnsate miomaaes Guryp, COCTaBIE€HHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh pa3OnueHue Ha
NPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYpPBI, TOCTPaWBaHUE JI0 MPSIMOYTOJIbHUKA; MTOJIb30BaThCs OCHOBHBIMU
€AMHULAMU U3MEPEHMS IUIOIIA/INA; BBIPAXKaTh OJTHA €UHULIBI M3MEPEHNUS IIJIOIAN Yepe3 IpyTrue.

PacrioznaBath Ha MOJENIAX ¥ U300pAKEHUSAX MUPAMHY, KOHYC, LIUIMH/P, UCIIOJIb30BaTh TEPMUHOJIOTHIO:
BEpIINHA, peOpo, TpaHb, OCHOBaHME, pa3BEPTKA.

N3o0paxaTs Ha KIeTYaTON Oymare mpsiMOYTOJIbHBIN Mapajuieenunes.

Boruncnsate 00bEM NpsAMOYTOJIbHOTO Mapalljiesienumneaa, Kyoa, mojib30BaTbCcs OCHOBHBIMH €IMHULIAMU
u3MepeHus: 00bEMa; BeIpakaTh OJIHU €IMHHULIBI U3MEpeHus: 00bEMa uepes Apyrue.

Pemate Hecno)xHbBIE 3a7a41 Ha HAXOKICHHUE TCOMECTPHUICCKUX BCINYNH B IIPAKTUUCCKUX CUTYALIUAX.



TEMATHYECKOE IIJIAHUPOBAHHUE

5 KUIIACC
Ne | HanmenoBaHue pa3ieoB U TeM NPOrpaMMbl KosnnuecTso yacos JnexkTpoHHbIe (HH(POBLIE)
n/n o0pa3oBaTebHbIE pecypchbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTbl padoTsl
Pa3zgen 1. HarypanabHble yncia. JleficTBUSI ¢ HATYPAJIbHBIMHM YHCJIAMHI
1.1. | Hdecstuunas cucteMa cuncinenus. HarypansHoe ancio. Psin Hatypansusix uncen. Yucao 0 5 0 1 uchi.ru
1.2. | HatypasbHsle urciia Ha KOOPAUHATHO# npsaMoii. CpaBHEHHE, OKPYTIICHHE HATYPaIbHBIX YHCEI 6 0 1 uchi.ru
1.3. | Apudmeruyeckie neicTBUsI C HATYPaIbHBIME YrcIaMi. CBOWCTBA HyJIS IPH CIIOXKEHUH W YMHOXKCHUH, CBOMCTBA €AMHHIIBI TPH YMHOKEHHH. 6 0 1 uchi.ru
Pemnrenne TeKcTOBBIX 3312
1.4. | IlepemMecTHTEIFHOE U COYETATEILHOE CBOMCTBA CIOKCHUS U YMHOXCHHUS, PACIPE/ICIMTEIbHOE CBOMCTBO YMHOXKCHHUS OTHOCHTEIBHO 6 1 0 uchi.ru
croxeHus. PemeHne TeKCTOBBIX 3a1a4
1.5. | lenurenu u KpaTHbIE YUCIA, PA3IOKEHHE YHCIIA Ha MHOKUTENH. [IpocThie u cocTaBHble urcna. [IpusHaku genmMoctd Ha 2, 5, 10, 3, 9. 10 0 1 uchi.ru
Jenenue ¢ ocTaTkoM. Pemienue TeKCTOBBIX 3a/1a4
1.6. | CremeHb ¢ HATYpaIbHBIM MOKa3aTeNeM. PeleHre TeKCTOBBIX 33124 4 0 1 uchi.ru
1.7. | UncnoBele BEIpaXEHNS; TIOPAIOK ASHCTBHH. Pemerne TekcTOBEIX 3a1a4 6 1 0 uchi.ru
Hroro 1o pazneny: 43
Paspen 2. Harnsanas reomeTpusi. JIMHUH HA MJI0CKOCTH
2.1. | Touka, mpsiMasi, OTpe30K, i1yd. Jlomanas. Fi3mMepenne JIIMHBI OTpe3Ka, METPHIECKHE €IMHALBI JTHHBI 4 0 1 uchi.ru
2.2. | OxpyxHocTs 1 KpyT. [Ipaktrdeckas pabota «IlocTpoenue y3opa i3 OKpyKHOCTE 4 0 1 uchi.ru
2.3. | Yrom. [IpsiMoii, ocTpelit, Tymoit 1 pa3BepHyTHIi yrisl. M3mepenne yrios. [Ipaktudeckas padota «Iloctpoenue yrios» 4 1 0 uchi.ru
Hroro 1o pazaeny: 12
Pa3nen 3. O6bIKHOBEHHBIE 1POOH
3.1. | Apo06s. [IpaBmibHbie U HenpaBuibHbIE Apo0H. OCHOBHOE CBOWCTBO ApO6H 8 0 1 uchi.ru
3.2. | CpaBuenne apobeit 8 0 1 uchi.ru
3.3. | CnoxeHue 1 BRIYMTaHHE OOBIKHOBEHHBIX 1pobeit. CMemanHas Jpo0b. Pellenre TeKCTOBBIX 33/1a4, COIEPXKAIUX APOOoH 8 1 0 uchi.ru
3.4. | YMHOXEHHUE U JeNeHre 00bIKHOBEHHBIX Jpo0eii; B3aHMHO-00paTHBIC IpoOu. Pelienne TeKCTOBBIX 3aa4, COASPKaUX Apoou 8 0 1 uchi.ru
3.5. | OcHoBHBIC 33424 Ha ApOOU 8 0 1 uchi.ru
3.6. | [IpumeneHue OYKB A 3aIIMCH MATEMAaTHYECKHUX BBIPAXKCHHH U MPEIT0KEHHI 8 1 0 uchi.ru




Hroro no paszeny: ‘ 48

Pa3nen 4. Harasignas reomerpusi. MHOroyroJbHUKH

4.1. | MHoroyronbHUKH. YeTBIPEXYroIbHIK, IPIMOYTOIBHUK, KBagpat. [Ipaktiaeckas pabora «IlocTpoeHre MPsIMOYTOIbHUKA C 3aJaHHBIMH 4 1 uchi.ru
CTOpPOHAMH Ha HENMHOBAHHOI Gymare»

4.2. | TpeyroiabHUK 3 1 uchi.ru

4.3. | Tlnotaap 1 nepuMeTp NpAMOYrOJIbHUKA K MHOTOYTOJIbHHKOB, COCTABIEHHBIX 13 PIMOYTOJIbHUKOB, eAMHULIBI IUIomaiu. [lepumerp 3 0 uchi.ru
MHOTOYTOJIbHHKA

Hroro no paszaeny: 10

Paspen 5. lecaTuunble 1poou

5.1. | Jecsatuunas 3anuch Jpodei. 12 1 uchi.ru

5.2. | CpaBHeHHe JecATUYHBIX Apobeit. OKpyriieHHe JeCITHIHBIX Ipo0ei 12 1 uchi.ru

5.3. | HeiicTBust ¢ necaTHYHBIME ApOOsiME. PereHne TekCTOBBIX 3a1ad, coaepxanux poou. OCHOBHbIE 3aqaun Ha APOOH 14 0 uchi.ru

Hroro no paszeny: 38

Paznen 6. Harasinasi reomerpusi. Tesia u (purypol B mpocTpaHcTBe

6.1. | MHororpannuky. M300paskeHne MHOrOrpaHHUKOB. Mol IpOoCTpaHCTBEHHBIX Tl 3 1 uchi.ru

6.2. | [IpsmoyrompHBIil mapamienenumes, kyo. Passéprku kyba u napamtenenunena. [Ipaktudeckas pabora «Pa3BépTka Kybay. 3 1 uchi.ru

6.3. | O6BEM Ky0a, IPAMOYTOJILHOTO NapallIelenue/ia 3 0 uchi.ru

Hroro mo pazzery: 9

Paspen 7. IloBTopenue u 00001menne

7.1. | TloBTOpEHNE OCHOBHEIX MOHATHII M1 METO/IOB Kypca 5 Kiacca, 00001ieHne 3HaHHi 10 1 uchi.ru

Hroro o pasaeny: 10

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 18

6 KJIACC
Ne HaumeHoBaHue pa3iesioB M TeM NPOrPaMMbl KosnuectBo yacos DJieKTpoHHBIe (LU(POBbIE) 06pa3oBaTEIbLHbIE PECYPChl
n/n

BCEIr0 | KOHTPOJIbLHBIE PadOThI

NpaKTHYecKHue padoThbl

Paspen 1. HatypanbHble yncia. leiicTBHSI ¢ HATYPAJIbHBIMH YHCIAMH

11

Apupmerndeckue JCHCTBIS ¢ MHOTO3HAYHBIMH HATyPaIbHBIMU YHCIIAMH. 4 0

uchi.ru

1.2.

YucnoBble BBIPAKEHHUS, TIOPSIOK JACHCTBHMN, HCIIOIb30BAaHUE CKOOOK. 4 0

uchi.ru




1.3. | OxpyrieHue HaTypaIbHBIX YUCEIL. 4 uchi.ru
1.4. | Jlenurenu u KpaTHbIC YKCIIa; HAKOOIBIINIT OOLIMI ETUTENb H HAUMEHbLIEE 00IIee KPaTHOEe 4 uchi.ru
1.5. | Pa3noxeHue 4yncia Ha IPOCTBIE MHOXKHTEIH. 4 uchi.ru
1.6. | JlenmumMoCTh CyMMBbI U IPOM3BECHUS. 4 uchi.ru
1.7. | JleneHue ¢ 0CTaTKOM. 3 uchi.ru
1.8. | PemeHue TeKCTOBBIX 3a1a4 3 uchi.ru
Hroro no paszpeny 30

Paspen 2. Harnsanas reomerpus. IIpsiMbie HA IUIOCKOCTH

2.1. | IlepneHUKYIISPHBIE MPSIMBIE. 2 uchi.ru
2.2. | [MapamienbHsle mpsimMbIe. 2 uchi.ru
2.3. | PaccrosiHre MeKTy IBYMS TOYKaMH, OT TOYKH JI0 IPSIMOM, [UIMHA ITYTH Ha KBAJPATHOI CETKe. 2 uchi.ru
2.4. | [lpumepsl IPSIMBIX B IPOCTPAHCTBE 1 uchi.ru
HWroro no pazaeny 7

Paspen 3. Ipooun

3.1. | OObIKHOBEHHAs IPoOb, OCHOBHOE CBOUCTBO IPOOH, COKpAIICHIE APOOLH. 3 uchi.ru
3.2. | CpaBHEHNeE U yTOPsI0YMBaHHE IPOOEH. 3 uchi.ru
3.3. | Hdecstnunbie JpoOy 1 METPHYECKAs CHCTEMA Mep. 3 uchi.ru
3.4. | Apudmerndeckne JEHCTBHS ¢ OOBIKHOBEHHBIMH U JICCATHYHBIMH JIPOOSMH. 3 uchi.ru
3.5. | OrHowenwe. 3 uchi.ru
3.6. | JleneHue B JaHHOM OTHOILICHUH. 3 uchi.ru
3.7. | Macmra6, mpomoprs. 3 uchi.ru
3.8. | Ilonsarue nporenTa. 4 uchi.ru
3.9. | Bobluncienue mpoIeHTa OT BEINYUHBI U BENYHUHBI 1O €€ MPOIICHTY. 4 uchi.ru
3.10. | Pemenne TeKCTOBBIX 3a/1a4, CO JEPKAIINX JIPOOH H MPOIECHTHI. 2 uchi.ru
3.11. | Ilpakruueckas pabora «OTHOIIEHUE UTHHBI OKPYKHOCTH K €€ IMaMeTpy» 1 uchi.ru
Hroro o pazaeny: 32

Pa3pen 4. Harnsininast reomerpusi. CummeTpust

4.1. | OceBast cHMMeTpUsL. 1 uchi.ru
4.2. | LlenTpasnbHasi CHMMETDHSL. 1 uchi.ru




4.3. | IlocTpoeHHEe CHMMETPHIHBIX GUTYP. 1 uchi.ru
4.4. | lpaktuyeckas padora «OceBasi CHMMETPHSD. 1 uchi.ru
4.5. | CummeTpus B IPOCTPAHCTBE 2 uchi.ru
Hroro no paszaeny: 6

Paspen S.BbipaxkeHusi ¢ 6yKBaMHu

5.1. | Ilpumenerune OyKB UL 3aIUCH MATEMATHYECCKUX BHIPAXKCHUIT 1 MPETOKEHHIL. 1 uchi.ru
5.2. | ByKkBeHHbIC BBIPKCHHUS U YHCIIOBBIC 10ICTAHOBKH. 2 uchi.ru
5.3. | BykBeHHbIe paBEeHCTBA, HAXOXKICHHE HEM3BECTHOIO KOMITOHEHTA. 1 uchi.ru
5.4. | ®opmymst 2 uchi.ru
Uroro no pasaeny: 6

Pasnen 6. Harusinasireomerpusi. @urypbl Ha IJI0CKOCTH

6.1. | YeTbIpEXyroibHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. 2 uchi.ru
6.2. | IIpsiMOYTOJIBHHUK, KBAJIPaT: CBOICTBA CTOPOH, YIJIOB, JHArOHAICH. 2 uchi.ru
6.3. | Usmepenue yrios. 1 uchi.ru
6.4. | Buasl TpeyroibHUKOB. 1 uchi.ru
6.5. | [lepumeTp MHOTOYTOJIBHUKA. 1 uchi.ru
6.6. | [Liouams urypsr. 2 uchi.ru
6.7. | ®opMmyJisl IeprMeTpa U IUIOMIAN TIPSMOYTOJIbHUKA. 2 uchi.ru
6.8. | [IpubnmxkéHHOe H3MepeHue IIomamm Guryp. 2 uchi.ru
6.9. | IIpaxtmueckas pabora «Ilnomans kpyra» 1 uchi.ru
Hroro no pazzeny: 14

Paznen 7. [losnokuTteabHbIe U OTPHIATEIbHbIE YHCJIA

7.1. | Lensle uncia. 6 uchi.ru
7.2. | Mopayib 4mciia, reoOMeTpUYecKasi HHTEPIPETaLnst MO JISL. 8 uchi.ru
7.3. | UnciaoBbIE MPOMEKYTKH. 5 uchi.ru
7.4. | [lonoXuUTENbHBIE H OTPHUIATEIbHBIC YHCIIA. 6 uchi.ru
7.5. | CpaBHEHHE MONOKUTEIBHBIX U OTPHLATEIBHBIX YHCEII. 6 uchi.ru
7.6. | Apudmernyeckue ICHCTBUS C MOJTOKUTEIBHBIMU U OTPULIATEIBHBIMH YHCIIAMH. 6 uchi.ru
7.7. | Peurenne TeKCTOBBIX 3a/a4 3 uchi.ru
Hroro no paszeny: 40




Paspen 8. IlpencraBienue JaHHbIX

8.1. | [IpsMoyrosbHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. 2 0 0 uchi.ru
8.2. KoopauHaThl TOYKH Ha IIIOCKOCTH, abCIMcca U OpUHATA. 1 0 0 uchi.ru
8.3. | Cronbuarsie U KpyroBbie AHarpaMMbl. 1 0 0 uchi.ru
8.4. | Ilpaxtmueckas pabota «IloctpoeHne quarpamMm. 1 0 1 uchi.ru
8.5. | PemeHne TeKCTOBBIX 33714, CO ACPIKALIMX JaHHbIC, IPECTAB JICHHbIC B TAOIMLAX U HA JHarpaMMax 1 1 0 uchi.ru
Hroro no pazzeny: 6

Paszgen 9. Harnsanasireomerpusi. @®urypsl B IpOCTPaHCTBE

9.1. | IIpsMoyrobHBIN apajuieenuIes, Kyo, mpu3Ma, TupaMuia, KOHyC, IIHHAID, [map u cdepa. 2 0 0 uchi.ru
9.2. | U300paxeHne NpOCTPAHCTBEHHBIX QUTYD. 2 0 0 uchi.ru
9.3. | [Ipumepsl pa3BEPTOK MHOTOTPAaHHHUKOB, IIWIIMHAPA U KOHYCA. 1 0 1 uchi.ru
9.4. | Ilpaktuueckas pabora «Co3qaHne MOsesIel MPOCTPAHCTBEHHBIX (GUIyPY. 1 0 0 uchi.ru
9.5. | [lonsrne 06bEMa; eIMHULBI H3MEPEHHS 00BEMa. 1 0 0 uchi.ru
9.6. | OO6BEM MPAMOYTOIBHOTO MapasUIeNenunea, kyoa, popmyJsl 00bEMa 2 1 0 uchi.ru
Hroro 1o pazneny: 9

Paspen 10. IloBTopenne, 06001eHne, cHCTeMATH3ALUA

10.1. | [ToBTOpEHIE OCHOBHBIX MOHATHI  METOZIOB KypPCOB 5 U 6 KJ1acCOB 0000IIIEHIE, CHCTeMATH3AIMS 3HAHUI 20 1 3 uchi.ru
Hroro 1o pazneny: 20

OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME 170 10 28







YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

5 KJIACC

Hopodees I'.B., lllapeirun U.®., CyBoposa C.b. u gpyrue, Maremaruka, 5 kiacc, AKIIMOHEPHOE OOIIECTBO
"U3narensctBo "lIpocBemienue";

6 KJIACC

Hopodees I'.B., Hlapeirun U.®., CyBoposa C.b. u apyrue, Maremarnka, AKIIMOHEPHOE
obmectBo«l3aarenscTBo «IIpocBenieHuey ;

BBenure cBoil BapuaHr:

METOANUYECKHUE MATEPHAJIBI U1 YUUTEJIA

5 KJIACC

nox penakuueit JJoposeera I'. B., llapeiruna U.®@., AkunonepHoe o6mectBo «M3narenscTBo
«IIpocBenienue» ;

6 KJIACC

oz penaknueit Jloposeera I'. B., lllapeirnna U.®. AkimonepHoe o01iecTBo «M3aaTenbeTBo
«IIpocseuienue» ;

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
5 KIIACC

denepanbueblii nopran "Poccuiickoe odpazoBanue': http://www.edu.ru/.

6 KJIACC
denepanbublii mopran "Poccuiickoe obpazosanue': http://www.edu.ru/.



MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
YUEBHOE OBOPYJ1OBAHHUE
TaOmuie! 110 MaTeMaTuke g 5-6 Ki1accoB

OBOPYJAOBAHME JIUIsA TIPOBEAEHUS JIABOPATOPHBIX U ITPAKTUYECKHUX PABOT






