AHHOTauMs K pado4eil mporpamme
MaTeMaTHKa

VY4eOHbIl peaMeT

MareéMaTHuka

Kiacc

5-6

KonnuectBo Ha wusydyenume yueOHOro kypca «Marematuka» orBogutcs 340 dacoB: B 5

4acoB kiacce — 170 gacoB (5 wacoB B Hepeno), B 6 kiacce — 170 vacoB (5 vacoB B
HEJZIEII0).

YV4ueOHuk H.f.Bunenkun, B.M.)KoxoB, A.C UYecnokoB (M.:IIpocserienue,2024r.)
MaremaTnka 5 Kimacc sl 00IIe00pa3oBaTEIbHBIX YUPEXKACHUI: O0a3z0BBIH
ypoBeHb, Marematuka 6 Kiacc sl 001e00pa30BaTENbHBIX YUPEKICHUIA:
0a30BbIil YPOBEHb

CocTaBuTeib Kaptsimosa O.JI.

Lenp n3yuenus ® MPONOJDKEHUE (OPMHUPOBAHUS OCHOBHBIX MATEMATHYCCKUX TOHSATHIMA

y4eOHOTO (uucno, BenMuYMHA, TeoMeTpuueckas Qurypa), oOecneunBarOIINX

npeaMera MPEEMCTBEHHOCTh W MEPCHEKTHBHOCTh MAaTEMaTHYECKOro 00pa3oBaHUs
00yJaromuxcs;
® pa3BUTHE WHTEJICKTYaTbHBIX u TBOPYECKUX CHIOCOOHOCTEM
00ydJaronumxcsi, IMO3HABATEILHOM  AaKTUBHOCTH,  HCCJIEIOBATEIhCKHUX
YMEHH, HHTEpeca K U3YUCHUIO MaTEeMaTHKU;
® [0JBEACHHE OOYYAIOUIMXCS HA TOCTYITHOM JJISi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MaTEMaTUKU U OKPY>KAIOILIEr0 MUPA;
e (QopmupoBanue (GyHKIMOHATHHOW  MaTEeMaTHUYEeCKOW  TPaMOTHOCTH:
YMEHHSI paclio3HaBaTh MATEMATUYECKUE OOBEKTHI B PEaTbHBIX JKU3HCHHBIX
CUTYaIlUsX, TPUMEHSATh OCBOCHHBIC YMEHHUS JUIsl PEHICHHS TPAKTHKO-
OpPUEHTUPOBAHHBIX 3aj]a4y, HHTEPIPETUPOBATDH IOJIyUCHHBIE PE3YIbTAThl U
OIICHMBATh WX HA COOTBETCTBUE MPAKTHUECKON CUTYaIIIH.
Coneprxanue 5 KIIACC

HarypanbHble unc/ia u HyJ1b

Hatypanbnoe umncno. Psan natypanbnbix uucen. Yucno 0. M3o0paxkenue
HATypaJbHBIX YMCET TOYKAMH Ha KOOPAUHATHOU (YMCIIOBOM) TIPSIMOIA.

ITosunmoHHass cucreMa CcuucleHusA. PumMckas Hymepanus Kak IpUMeEp
HENO3UIMOHHOM CHCTEMBI CUMCIIEHUS. JlecATUYHAs cucTeMa CUNCIICHHUS.

CpaBHeHHE HaTypaJbHBIX YMCEJ, CPAaBHEHUE HATypaJbHBIX YHUCET C HYJIEM.
CnocoOsb1 cpaBHeHUs. OKpyTiIeHNE HATYpaIbHBIX YHCEN.

CrnoxeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJIS IIPU CIOXEHUH. Bprunranue
KaK JeiicTBue, 00paTHOE CIIOKEHHUIO. Y MHOXKEHHME HaTypalbHBIX 4YuCell, CBOICTBa
HYJISl 1 €IUHULBI IPYU YMHOXKeHUU. JleneHune Kak aelcTrue, 00paTHOE YMHOKEHHUIO.
Komnonentsl  gedcTBuii, CBA3b Mexay HumH. [IpoBepka  pesymnbTara
apupmeTrnueckoro neiictBusa. IlepemecTuTenbHOE W COYETaTENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUSI W YMHOXXEHMS, pacIpelleIuTeIbHOe CBOMCTBO (3aKOH)
YMHOXEHHUS.

Hcnonp3oBanue OykB Juisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alliCU
CBOWCTB apu(METUYECKUX JACUCTBUM.

Jenurenu W KpaTHble 4YMCa, PA3IOKEHHE Ha MHOXuTenH. lIpocTtsie u
coctaBHble uncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHnb ¢ HaTypajJbHBIM IIOKa3aTeleM. 3amuch 4ucia B BHUAE CYMMBbI
pa3psIHBIX CIaraeMblX.

UucnoBoe BbIpaKeHHE. BpluncieHHe 3HAYCHUM 4YMCIIOBBIX BBIPAKEHUU,
MOPSIIOK  BBINOJHEHUs  AecTBUU.  Mcmonb3oBaHWe  IPU  BBIUKCICHUSAX
MEPEMECTUTEIIBHOIO M COYETaTeIbHOTO CBOMCTB  (3aKOHOB)  CIIOXKEHHS U
YMHOXEHMS, paCIpeeINTEIbHOIO CBONCTBA YMHOKEHUS.

Jpoou




[IpenacraBnerne o napobm Kak cmoco0e 3amuCH  4YacTH  BEIHYUHBI.
OO6b1kHOBEHHBIE 1poOH. IIpaBubHbIe M HenpaBuWiIbHBIE ApoOu. CMernanHas 1poob,
NpeCTaBICHUE CMEUIaHHON IpoOM B BUIE HENPABWIBHOM IpoOW U BBLAEICHUE
[IEeJI0OM YacTH YWcjia W3 HenmpaBWIbHOW apobu. M3o0paxenue napobei ToukaMu Ha
yucioBoi npsimoit. OcHoBHOE cBoMcTBO npodu. Cokparienue apodeit. [IpuBenenue
IpoOu K HOBOMY 3HaMeHareno. CpaBHEHHE JPOOCH.

CrnoxeHue W BblUMTaHUE JpoOel. YMHOXKEHHUE U jeieHue ApoOei, B3auMHO
oOparHsle 1pobu. HaxoxxeHue 4acTH LeI0ro U LeJIOoro 1o €ro 4acTH.

Hecsatuunas 3amuch npoOeid. IlpencraBieHue necsATUYHOM IpoOU B BUIE
0OBIKHOBEHHOM. M300pakeHne NeCATHYHBIX IpoOei TOUKaMH Ha YHCIOBOW MPSIMOIA.
CpaBHEHUE TIECATHYHBIX IpPOOEH.

Apudmerndeckne JecTBUS ¢ JeCATHUYHBIMU  ApoOsmu. OkpyrieHue
JEeCATUYHBIX ApoOeil.

Pemenne TekcToBBIX 32124

Pemienne TekcTOBBIX 3amad  apudmernueckuM crnocobom. Pemienue
Joruyeckux 3anad. PemeHue 3amad mepeGOpoM BceX BO3MOXKHBIX BAapHAHTOB.
Vcnonb30BaHue Npy pelieHUH 3a1a4 TaOlIHIl U CXEM.

Pemenue 3anmau, colepkamMxX 3aBUCHMOCTH, CBS3bIBAIOLIUE BEJIUYMHBIL:
CKOPOCTb, BpE€Ms, pacCTOSHME, I€Ha, KOJIMYECTBO, CTOUMOCTb. EquHMIIBI
U3MEpPEHUs: Macchl, 00bEMa, LIEHBI, PACCTOSHUS, BpEMEHH, CKOpOCTH. CBA3b MEXIY
€AVHMILIAMU U3MEPEHUS KaK10M BEINYMHBI.

Pemennie oCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienne JaHHBIX B BUJE TAOIUII, CTOIOYATHIX AUATPAMM.

HarnsinHasi reomerpus

Harnsanuele npeacraBieHus o ¢urypax Ha IJIOCKOCTH: TOYKa, IpsiMas,
OTpE30K, JyY, yroJ, JIOMaHas, MHOIOYI'OJIbHUK, OKPY’KHOCTb, Kpyr.Yroi. [Ipsamoi,
OCTPBIH, TYIION U pa3BEPHYTHIN YIJIbI.

JlninHa oTpe3ka, METpUYECKHE €IUHULBI JUIMHBL. /[1Ha TOMaHOM, epuUMETp
MHOTI'OYTrOJIbHUKA. MI3MepeHne u nocTpoeHue yriloB ¢ IIOMOILBIO TPAaHCIIOPTHPA.

Harnsgnele npencraBieHns o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IPSIMOYTOJIBHUK, KBaApaT, TPEYrOJIbHUK, O PAaBEHCTBE QUTYP.

N3o0paxxenue ¢uryp, B TOM uyHciae Ha kierdarol Oymare. Iloctpoenue
KOHpUrypauuid u3 yacteil mpsMON, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KIIETYaTOMN
Oymare. Vcronb30BaHue CBOMCTB CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBaJIpaTa.

[Inomanpe mNpsSAMOYroJbHUKa W MHOTOYIOJBHUKOB, COCTaBJIEHHBIX U3
OpSMOYTOJIbHUKOB, B TOM 4Hucie (uryp, M300paxEéHHbIX Ha KieTyaroil Oymare.
EnvHMLBI MU3MEPEHNUS TUIOLIAIH.

Harnsigaele npeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (QUTYpax: MPSMOYTOJIbHBIN
MapaJUIeIIeTUTIE], KyO, MHOTOTPAHHUKH. N3obpaxenue MPOCTEUIIINX
MHoOrorpaHHukoB. Pa3Béprku kyba u mnapamienenunena. Co3mganue Mopeneit
MHOTOT'PaHHHUKOB (M3 OyMaru, NpoBOJIOKH, INIACTUIIMHA U IPYTUX MAaTEPUATIOB).

OO0BEM TpsAMOYroJapbHOrO Napajienenunena, Kybda. EauHuIel uzmepeHus
o0BéMma.

6 KJIACC

HarypaabHble ynciia

ApudmeTrndeckre NEHCTBUS ¢ MHOTO3HAUHBIMU HATYypalIbHBIMU YHCIAMH.
YucnoBble  BBIpaXEHHs, TOPSIOK  JCHCTBHI,  HCIOJIB30BaHUE  CKOOOK.
HCHO.HEBOB&HPIG HpI/I BBIYUCIICHUAX HepeMeCTI/ITGHLHOFO 1 coUueTarcIIbHOI'O CBOﬁCTB
CIIOKEHMSI 1 YMHOXKEHHUSI, paCIpEEIUTEIBHOIO CBOMCTBA YMHOXEHUS. OKpyIiieHHe
HaTypaJbHbIX YHCEIL.

Jenutenu u KpaTHbIC Yncia, HAUOOJIBITUN OOIIMN IETUTENIh M HAUMEHBIIIEe




oOuiee kpatHoe. [lenuMoCcTh CyMMBI U IPOU3BeIeHUS. J{efeHne ¢ 0cTaTKOM.

Jpoou

OObIKHOBEHHAs1 po0b, OCHOBHOE CBOWCTBO IPOOM, COKpAaIEHUE IPOOCH.
CpaBHeHnue u ynopsijounBanue Apobeid. Pemienue 3aiay Ha HaXO0XJIEHUE YaCTH OT
[EJIOro W Leloro mo ero 4vactu. JIpoOHOoe 4YHCIO Kak pe3yibTar JeJICHUS.
[IpencraBneHue AECATHYHON NPOOU B BUAC OOBIKHOBEHHOW IPOOM M BO3MOKHOCTH
IpeCTaBICHUs OOBIKHOBEHHOM IpoOH B BUAE NecATUYHOH. JlecsaTuunble npodu u
MeTpUYecKas cucreMa Mep. ApudpMeTuiecke AeCTBHS U YUCIOBbIE BBIPAXKEHHS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

OtHomenue. Jlenenne B JaHHOM OTHOLIEHWH. Macmrtad, MTpomopIus.
IIpuMeHeHne nponopLui IIPU PEILIEHUH 3a/1a4.

[lonsiTne npoueHTa. Beruucinenue nmpoueHTa OT BEIMYMHBI U BEJIMYUHBI 10 €€
MPOLEHTY. BbIpakeHue NPOIEHTOB JECATHUUHBIMHU IpoOsiMu. Pemienue 3amau Ha
IPOLEHTHI. BbIpaxkeHre OTHOLIEHNS BEIMYUH B IIPOLIEHTAX.

ITosi0kuTEeIbHBIC M OTPHIIATEIbHBIE YHCJIA

[lonoxurenpHble W oTpuLAaTeNbHble uKcia. Llenble uncna. Moayne uucna,
reoMeTpuuecKkas HHTepOperanus MoAyids uucna. M3oOpaxkenue uyucen Ha
KoOopAuHATHOM  mpsMoil.  YwucnoBele  npomexyTku. CpaBHEHHME  YHUCEIL
ApudmeTrnueckue JeICTBUS C MMOJIOKUTEIbHBIMUA U OTPULATEIbHBIMU YU CIIAMHU.

[IpsiMmoyronbHas cucremMa KOOPJAMHAT HA IUIOCKOCTU. KoopauHaTel TOUKH Ha
IUIOCKOCTH, a0ciucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpIAWHATHOU
IIJIOCKOCTH.

BykBeHHBbIe BbIpaKeHUSA

[Ipumenenue OykB Afs  3alUCH  MaTEeMAaTHYECKUX  BBIPAKEHUH U
npemioxenuii. CBoiicTBa apudmernyeckux aelcTBuil. BykBeHHbIE BbIpaXeHHUS U
YHUCIIOBbIE IIOJICTAHOBKM. DBYyKBEHHBIE paBEHCTBA, HAaXO0XKJIEHUE HEU3BECTHOIO
KOMIOHEeHTa. Dopmysbl, (OpMysbl THEepUMETpa M IUIOMAAM TNPSMOYTrOJIbHUKA,
KBaJpaTa, 00bEMa napauenenunena u Kyoa.

Pelnenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3afady  apu@MeTHyecKuM crocoboM. Pemienue
JIOTUYECKUX 3a1ad. Perenue 3aa4 nepebopoM BceX BO3MOMKHBIX BApUAHTOB.

Pemenne 3apmad, coiepKallMxX 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIWYUHBIL:
CKOPOCTB, BpeMmH, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOJUTENIBHOCTb, BpeMsi, 00bEM palboThl. ENWHUIBI W3MepeHus: Macchl,
CTOMMOCTH, PAaCCTOSIHUS, BpEMEHH, CKOPOCTU. CBsI3b MEX/y €AMHUIIAMU U3MEPEHUs
KaKIOW BEJMYNHBI.

Pemenne 3amauy, CBSA3aHHBIX C OTHOLIEHUEM, MPONOPLHMOHAIBHOCTBIO
BEJIMYMH, IPOIIEHTAMHU; PEIlIEHNEe OCHOBHBIX 3ajlay Ha IpOOU U MPOLIEHTHI.

OueHka W TOpUKHAKA, OKpyriieHue pesyiabTata. CocraBieHHe OyKBEHHBIX
BBIPAKEHHM 10 YCIIOBHUIO 337a4H.

[IpencraBieHne AaHHBIX € MOMOLIbIO Tabmui U auarpamm. CronGuaTtbie
JUarpamMMbl: YTEHHE U TIOCTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Harnsanas reomerpust

Harnsgnele npencrtaBieHuss o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JyY, Yroj, JIOMaHasi, MHOTOYIOJbHHUK, YETHIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYXHOCTB, KPYT.

B3aumHoe pacnosnoxkeHue ABYX NpPSMBIX Ha IUIOCKOCTH, MapajulebHbIe
npsiMble, TMEpPHEeHAUKYISpHbIE NpsiMble. M3MepeHue pacCTOSHUM: MEXIy IBYMS
TOYKaMH, OT TOYKHU 10 NPSMOH, JJIMHA MapUIpyTa Ha KBaJApaTHOMU CETKE.

W3mepeHne U MOCTPOEHUE YIJIOB C IIOMOIIBIO TpaHcHmoptupa. Bumsl
TPEYTrOJbHUKOB: OCTPOYTOJIbHBIM, MPSMOYTOJIbHBIM, TYNOYTOJIbHBIM,
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHIA. YeThIpE€XYyTroyibHUK, MPUMEPHI




YEeTBIPEXYTOJbHUKOB. [IpAMOYronbHUK, KBaJpaT: UCIOJb30BAaHUE CBOMCTB CTOPOH,
yriioB, auaroHaneid. M3oOpakeHHe TeoMeTpHYecKuX (GUryp Ha HEJIWHOBAHHOM
OyMare ¢ WCIOJB30BAHHEM LUPKYIs, JHHEWKH, YTOJbHHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTyaTou Oymare.

[lepumerp MHoOroyronbHuka. [loHsTue mIomAAM QUIYpPBI, EIUHUIIBI
u3MepeHus riomany. [pubmmkénHoe u3mMepeHue wiomanu Guryp, B TOM 4Uciie Ha
KBapaTHON ceTke. [IpuOmmkéHHOE W3MEpeHUE IIUHBI OKPYXKHOCTH, IUIOIIATU
Kpyra.

CummeTpusi: HEeHTpaJIbHAsL, OCEBas U 3epKajbHasi CHMMETPUHU.

[TocTpoeHre CUMMETPUYIHBIX QUTYP.

Harnsgusie MPEICTABIECHUSA 0 MPOCTPAHCTBEHHBIX ¢burypax:
napajuiefienunen, KyO, NpusMa, NUpaMuaa, KOHYC, LWIUHAP, Imap U cdepa.
N3o06paxenne mpocTpaHCTBEHHBbIX ¢Guryp. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB,
muMHIpa U Konyca. Co3maHue Mojenell mpOCTpaHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TJIACTHIIMHA U IPYTUX MATEPUAJIOB).

[Tonstne o00BEMa, emuHUIBI u3MepeHHs 00bEMa. OOBEM MPSIMOYTOIBLHOTO
napajuienenumnena, kyoa.




