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MPUIIOKEHUE

K COZIepKaTeNIbHOMY pa3zieiny

OcHOBHO# 00pa30BaTENbHOM ITPOrpaMMBbI

OCHOBHOT'O 00111ero 00pazoBaHus

MOY CHI Ne 117 Kpacnoapmeiickoro paiioHa Bonrorpana

Pabouas nmporpamMmma yueGHOTO MpeaMeTa
«MareMaTuKa»

Cpok ocBOeHHS — 5 JIeT



IMOACHUTEJIBHASA 3ATIMCKA
Pabouas mporpamma mo MmatemaTuke pa3paboTaHa Ha OCHOBE:

. OenepansabiM 3akoHOM Ne273-D3 ot 29.12.2012 1. «O6 obpazoBanun B Poccuiickoit
Odenepanun» (¢ u3menenusmu ot 14.07.2022 r);
o npukazoM MunucrepcTBa npocsemienus Poccuiickoit ®eneparuu ot 22.03.2021 1. Nell5

«O06 ytBepxkaeHun [lopsinka opraHuM3alii W OCYIIECTBICHHS 0Opa30BaTENbHOW JESITENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM IIPOrpaMMaM — 00pa30BaTeIbHBIM MPOrpaMMaM HauallbHOTO O0IIETro,
OCHOBHOTO 00IIIEro U cpeaHero obmiero oopazoBanus (¢ uameHenusmMu ot 11.02.2022r)

. npuka3zoM MuHuctepcTBa mpocselenus Poccuiickoit @enepanuu ot 31.05.2021 r.Ne287
«O0 yTBepKACHUH (eepallbHOrO TOCYyIapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIEro
oOpasoBaHus» (¢ u3meHeHusmu ot 18.07.2022r);

. npuka3 MunucrepcTBa npocsemenus Poceuiickoit @eneparmu ot 18.07.2022r Ne568 «O
BHECCHUM H3MEHEHUH B (enepaibHBIl TOCYAapCTBEHHBI 00pa30BaTENbHBIM CTaHAAPT OCHOBHOT'O
o011ero oOpa3oBaHus, yTBEPKICHHBIN TpuKka3oM MuHUCTEpCTBa mpocBenieHus Poccuiickoit denepanuu
ot 31.05.2021r. Ne287x»;

° METOJMYECKUE peKOMeHJan MuHucTepcTBa mpocBelienus: Poccuiickoit @enepanuu mno
BBeieHUI0 00HOBNeHHBIX PI'OC HavyambHOTO OOIIET0 M OCHOBHOIO 00IIero oopa3zoBanus ot 15.02.2022
NeA3-113/03;

Pabouas mporpamma 1mo mareMartuke g oOydarommxcs 5—9 Ki1accoB pa3paboTaHa HAa OCHOBE
@denepaabHOTO TOCYIAPCTBEHHOTO OOpPa30BaTENbHOTO CTaHAApPTa OCHOBHOT'O OOIIero oOpa3oBaHHS C
Y49€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUH, MPEABABIAEMBIX K MAaTEMAaTHIECKOMY OOpa30BaHUIO, U
TPaTUITII POCCHIICKOTO 00pa30BaHusI, KOTOPBIE 00€CIICUNBAIOT OBJIAJICHIE KITFOUEBHIMUA KOMITET CHITUSIMU,
COCTABJISIIOIIMMH OCHOBY ISl HEMPEPHIBHOTO OOpa3OBaHWA W CaMOPAa3BHUTHA, a TaKXKe IETOCTHOCTH
OOIIEKYTBTYPHOT 0, JINYHOCTHOTO W TO3HABATENIFHOIO pa3BUTHA olOydarommxcs. B pabGouelr mporpamme
YUTCHBl WIEH M TOJOoXeHUs KOHIENINW pa3BHTHS MaTEMaTHYECKOTO o0pa3oBaHUs B Poccuiickoii
®denepanuu. B snoxy mudposoii TpanchopMmalyu BeeX chep UenoBeUSCKON AeATEIbHOCTH HEBO3MOXKHO
CcTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEOBEKOM 0e3 0a30BOil MaTeMaTH4eCKOH MOATOTOBKA. YK€ B
IIKOJIE MaTeMaTHKa CITy>KUT OTIOPHBIM MPEIMETOM ISl U3yUEHHs] CMEXHBIX JUCIHILINH, a MOCTE IIKOJIBI
peanbHOM HEOOXOMUMOCTBIO CTAHOBUTCS HEMpEPhIBHOE 00pa3oBaHWE, 4YTO TPeOYyeT IONHOICHHOM’
0a30Boil 00111€00pa30BaTEIBHON MMOATOTOBKH, B TOM YHCIIC U MAaTEMaTHYECKOH. DTO OOYCIIOBICHO TEM,
YTO B HAaIM JHA PacTeT dYHCI0 TPoeccHii, CBA3AHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHNEM
MaTeMaTHKH: U B cdepe SKOHOMHUKH, W B OW3HECe, W B TEXHOJNOTHYECKHX OONACTAX, W JaXe B
TYMaHUTApHBIX cdepax. Takum 00pazoMm, Kpyr MIKOTBHUKOB, UIA KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM TPEAMETOM, PACIITHUPIETCSL.

[IpakTideckasi TONE3HOCTh MaTeMaTHKHA OOYCIOBIEHA TEM, 4YTO €€ TIPEAMETOM SBIISIFOTCA
(yHIaMeHTambHBIE CTPYKTYpPHl HAIlETO MHpa: TPOCTPAHCTBEHHBbIE (OPMBI M KOIWYECTBEHHBIE
OTHOIIIEHHUS OT TPOCTEHINNX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIBITE, JO JOCTATOYHO CIOXKHBIX,
HEOOXOAMMBIX IS Pa3BUTHS HAYYHBIX W MPUKIAJAHBIX Hfel. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHHUN
3aTpyJHEHO MOHMMAaHHUE PHUHIIUIIOB YCTPONCTBA W UCIIONB30BAHUS COBPEMEHHOW TEXHUKH, BOCIIPHUATHE
W WHTEPIpETalrs pPa3sHOOOpa3HOH CONHMANBHOW, SKOHOMHYECKOW, IONIUTHYECKON WH(OopMaImy,
Manodh(eKTHBHA ITOBCETHEBHAS IPAKTHYECKas AEATENbHOCTh. KaxmoMmy denoBeKy B CBOCH JKU3HU
MIPUXOIUTCS BBITIONHSITE PACYETHI U COCTABISTH AITOPUTMBI, HAXOAUTh W IPUMEHATH (DOPMYJIIBI, BIIAJETh
MPaKTUYECKUMHU TPUEMAaMH TEOMETPUYECKHX W3MEPEHH U IIOCTPOSHHH, 4YHWTaTh WH(GOPMAIHIO,
MIPEJCTABIIEHHYIO B BUJE TaONWIl, qUarpaMM ¥ Tpa(uKOB, XKUTh B YCIOBUSAX HEONPEACTEHHOCTH M
TTOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4ailHbIX COOBITH.

OmHOBpEMEHHO ¢ pacimpeHneM chep MpUMEHEHHS MaTeMaTHKA B COBPEMEHHOM OOIIECTBE BCE
0osiee BaKHBIM CTAaHOBHUTCS MAaTEMAaTHYEeCKUW CTHJIb MBINUICHUS, TPOSBISIFOIIMNACS B OMpeneNEHHBIX
YMCTBEHHBIX HaBBIKax. B mporecce u3ydeHUs MaTeMAaTUKH B apceHal MPUEMOB U METOAOB MBIILICHHS
YelioBeKa €CTECTBEHHBIM 00pa3oM BKIFOYAFOTCS WHIYKIWS M JAeAYKIHS, 0000IeHne U KOHKpETH3allus,
aHANW3 W CHHTE3, KilaccuuKalus W cucTeMaTu3aius, aOcTparupoBanne W aHanorus. OOBEKTHI
MaTeMaTHYECKHX YMO3aKJIIOUEHHH, MpaBuiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUECKUX
MOCTPOEHUH, CHOCOOCTBYIOT BBIpaOOTKE YMeEHHUs (GOpPMyIHpOBaTh, OOOCHOBBIBATH W JIOKAa3bIBAThH
CYXJIEHUs, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MBILUIEHHE. Benymmas pons NpUHAIEKAT MATEMATHKE U
B (OPMUPOBAHUN AJITOPUTMUYECKONH KOMIIOHEHTHI MBIIUICHUSI U BOCIUTAHWU YMEHHUH N1EHCTBOBATH IO
3a/laHHBIM aJIrOpUTMaM, COBEpPIIEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mponecce perenus



3a7a4 — OCHOBOM Y4eOHOH JEATETBHOCTH HA YPOKAaX MAaTEMAaTHKH — Pa3BUBAIOTCS TAKXKE TBOPUECKAS U
MPUKIIAHAS CTOPOHBI MBIIIITCHHS.

OOyueHre MaTeMaTHKe HaéT BO3MOXKHOCTh Pa3BUBATH y 00YYAIONIHXCS TOUHYIO, PAIIMOHAIBHYIO U
HHGOPMATHBHYIO peyYb, yMEHHE OTOMpaTh HanboNee TMOAXOMAIINE S3BIKOBBIC, CHMBOJIUYECKHE,
rpaduyUecKre CPECTBA sl BRIPAKEHUS CYXICHHH U HATTIAAHOTO UX PEICTABICHNUS.

Heo6X0uMBIM KOMIIOHEHTOM 00IIeil KyIbTypsl B COBPEMEHHOM TOJIKOBAHHWHU SIBISIETCS oOIIee
3HAKOMCTBO C MECTOAAMHU ITIO3HAHUA ,HCP'ICTBHTCHLHOCTH, npeacTraBjiCHUEC O MNpeaAMETE U MCETOdax
MaTEMaTHKH, UX OTJIMYHI OT METOAOB APYIruX CSCTECTBCHHLIX U 'YMAHUTAPHBIX HAYK, 06 OCO6CHHOCT$1X
MpPUMEHEHUs] MaTeMaTHKH JJisi pelleHWs] Hay4YHbIX M MOPUKIagHBIX 337a4. Takum  oOpasom,
MaTeMaTHyeckoe 00pa30BaHKME BHOCUT CBOW BKJIaj B (hopMuUpoBaHUE OOIIEH KYIbTYPHI YeIOBEKA.

H3yueHrne MaTeEMAaTHKK TAKXKe CIIOCOOCTBYET ACTETHYECKOMY BOCIMTAHHUIO YeIOBEKA, MOHUMAHUIO
KpacoThl U M3SIIECTBA MATEMATHYECKUX PACCY)KICHUH, BOCIIPHATHIO TEOMETPHUECKHX (OPM, YCBOCHHIO
naeu CUMMETPUU.

HEJIM 1 OCOBEHHOCTHU U3YUYEHUSA YUEBHOI'O TPEJAMETA «MATEMATHKA». 5—9
KIIACCBI

[IpuopurerHpIME LeNsIME 00yUeHHs MaTeMaTHKe B 5—9 Kiaccax siBISIFOTCS:

- (1)0pMI/IpOBaHI/Ie HEHTPAJIBHBIX MAaTEMAaTHYCCKUX TMOHSITUN (‘H/IC.]'IO, BCIIMYMHA, TCOMECTpHUYCCKasd
¢durypa, nepeMeHHasi, BEPOSTHOCTb, (DYHKIINs), 00ECIIEUNBAIONINX IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh
MaTeMaTHYeCKOro 0Opa3oBaHus 00yJaroIXCs;

— mojBeNieHre OOyJaromuxcss Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MaTeMAaTUKU W OKpYyXaromiero Mupa, IMIOHUMAaHUEC MATEMAaTUKKW KaK 4YaCThu 061ue171 KYJIbTYPBbI
YeJI0BEYECTBa;

— pa3BHUTHE HWHTEIUIEKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 0OydJarommxcs, M0o3HaBATEIHHON
AKTUBHOCTH, WCCIIEZIOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBIIUICHUS, WHTepeca K H3YUCHHUIO
MaTeMaTHKH;

— ¢opmupoBanre (YHKIMOHAIGHOW MaTeMaTHYeCKOl T'pPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MPOSIBJICHUS MAaTEMAaTHYECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEATBbHBIX IKHU3HEHHBIX
CHUTyallUsiX W TIpH U3YyYEHWH JPYTrUX y4eOHBIX TPEIMETOB, TMPOSBIEHHUS 3aBHCHUMOCTEH W
3aKOHOMEPHOCTEH, (OPMYIHPOBAThL UX HA S3BIKE MAaTEMATHKH W CO3/1aBaTh MaTEMaTHYECKHE MOJIEIH,
MIPUMEHATh OCBOEHHBI MaTeMaTWYeCKHW ammapaT i pemieHus MPaKkTUKO-OPHEHTHPOBAHHBIX 3alad,
WHTEPIPETUPOBATH M OIIEHUBAThH MTOTYyUEHHBIE PE3YIbTATHI.

OCHOBHBIE JIMHUU COJIEpKaHUSI Kypca MaTeMaTHku B 5—9 kmaccax: «YUucia W BBIYHCICHHS,
«Anredpa» («Anrebpandeckne BBIpRXKEHU», «Y paBHEHUS U HEPaBEHCTBa»), «DyHKIum», «I'eomeTpus»
(«I"'eomerpuaeckne (pUTYpHI U UX CBOMCTBaY, «/3MepeHre reoMeTpUIecKiX BETHINHY), «BeposTHOCTh U
cTaTHCTUKa». JlaHHBIE JTUHUHM DPa3BUBAIOTCS MAPaJUIENbHO, KaXKJas B COOTBETCTBHU C COOCTBEHHOMU
JIOTUKOH, OIHAKO HE HE3aBUCUMO OJHA OT JIPYrod, a B TECHOM KOHTakTe W B3aumozectBuu. Kpome
3TOTO, WX OOBEOUHSET JIOTWYECKash COCTABIAIONIAS, TPAAWIMIOHHO TWPHUCYIIAas MaTeMaTHKe |
MPOHU3EIBAIONIAS BCE MaTeMaTH4eCKhe Kypchl W cojepykarenbHble JuHUH. ChopMyIHpOBaHHOE B
denepaTbHOM TOCYAapCTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE OCHOBHOTO 00mero o0pa3oBaHMs
TpeOOBaHHE «yMETh OINEPHUPOBATH IMOHSATHAME: OIpeneleHrne, aKCHOMa, TeopeMa, 10Ka3aTelbCTBO;
YMEHHE pPaclO3HaBaTh WCTHUHHBIE ¥ JIOKHBIE BBICKA3bIBAHUS, MPUBOTUTH NMPUMEPHI U KOHTPHPUMEPHI,
CTPOUTPH BBICKA3bIBaHW W OTPHIIAHUS BHICKA3bIBAHWID OTHOCHTCSA KO BCeM KypcaM, a ()OpMHpPOBAaHHE
JIOTUYECKAX YMEHHH pAacCIpeNeNnseTcs MO BCeM TojaM OOydeHHs Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUSI.

Conepxanre o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTataM ocBoeHus [IpumepHoit
pabodeli mporpaMMebl, paclpenenéHHbIM M0 ToAaM 00ydeHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, NMPHUHIAITMAIBHBEIM BOIMpocaM oOydarommecs oOpamaivch HEOJHOKPATHO, YTOOBI
OBIIAJICHNE MATEMATHYECKUMH TIOHATHUSMH W HAaBBIKAMH OCYIIECTBIUIOCH TIOCIENOBATEIbHO U
MOCTYIATENhHO, C COONIOIEHNEM TPUHITUIIA TTPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIFOYAJINCH B OOMIYIO
CHCTEMY MaTeMaTH4ECKUX MPEICTaBICHUN 00ydJaIOMXCs, pacupss U yriayossis e€, oOpasysl mpovHble
MHOXECTBEHHBIE CBSI3H.

MECTO YUEBHOTI'O ITPEJIMETA «<MATEMATHUKA» B YUEBHOM IUJIAHE

B coorBerctBun ¢ ®enepalibHbIM roCcyAapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOI'O
obmero o0pa3oBaHMsl MaTeMaThKa sIBISETCS o00s3aTeNbHBIM TPEJMETOM Ha JaHHOM YPOBHE
oOpazoBanus. B 5—9 kmaccax y4eOHBIH mpenMer «MaTeMaTHKa» TPaJUIMOHHO M3y4aeTcs B paMKax



CJICAYIONMX y4eOHBIX KypcOB: B 5—6 kiaccax — Kypca «MaremaTukay, B 7—9 kiaccax — KypcoB
«AnreOpa» (BKIIOYas SIEMEHTHI CTaTUCTUKA M TEOpUH BeposTHocTer) m «['eomerpus». Hactosmeit
MPOrpaMMOl BBOJIUTCSI CAMOCTOSITENIbHBIN YUeOHBIH Kypc «BeposiTHOCTh M CTATHCTHKAY.

Hacrosimedd mporpaMmoii mpegycMaTpUBacTCsl BbIAENEHHE B Y4eOHOM IUIaHE Ha HW3y4YeHHE
MaTeMaTHKH B 5—6 Kjaccax 5 yueOHBIX YacOB B HENENI0 B TEUEHHE KaKIOro rojaa oOydeHus, B 7—9
KJ1accax 6 yueOHBIX YacOB B HEJICNIO0 B TEUCHUE KAXKIOT0 Tojia 00ydeHus1, Bcero 952 yueOHBIX Jaca.

TemaTHueckoe MiIaHUpPOBaHME YYEOHBIX KypCOB M PEKOMEHAYEMOE paclpenelieHHe y4eOHOro
BPEMEHH ISl U3YUEHHs OTJENBHBIX TE€M, IPEAIOKEHHBIE B HACTOSIIEH mporpaMme, HaJlo paccCMaTpUBaTh
Kak MpHUMEpHBIC OPUEHTHPHI B TIOMOILbL COCTABHUTEII0 aBTOPCKOW paboyel MporpaMMbl U MPEKAE BCETO
yuuTen0. ABTOp pabodell mporpaMMbl BIIPAaBe YBEIWYHTh WM YMEHBIIUTH NPEAJIOKEHHOE YHCIIO
y4eOHBIX YacoB Ha TEMY, YTOOBI YIIyOWThCS B TEMaTHKY, Oojee 3aWHTEpPECOBABIIYIO yYCHHKOB, WU
HaIpaBUTh YCWINA Ha MPEoJioJeHNne 3aTpyAHeHuH. [lonmycTHMO TaKKe JIOKaJlbHOe TiepepacipeeieHue U
MepEecTaHOBKA JJIEMEHTOB COJIEP)KaHUS BHYTPH JaHHOTO Kiacca. KoiauuecTBO MpPOBEPOYHBIX padoT
(TemMaTHYecKMi W WTOTOBBIH KOHTPOJIb KauecTBA YCBOGHHs Y4eOHOro Marepuana) W WX THI
(camocTosITENBHBIE M KOHTPOJIBHBIE pabOThI, TECTHI) OCTAIOTCS HA YCMOTpeHHUe yuuTend. Taxke yduTenb
BIIPaBE€ YBEIWYHWTh WM YMEHBIINTh YHCIO YYeOHBIX YacoB, OTBEAEHHBIX B [IpumepHOil paboueit
nporpaMMe Ha o0oO0IIeHHe, MOBTOPEHNE, CHCTEMATH3AIMI0 3HAHUI OOydaromuxcs. EqMHCTBEHHBIM, HO
MPHHIUITHAATEHO BaYKHBIM KPUTEPHEM, SIBISIETCS JAOCTHUKEHUE Ppe3yiIbTaTOB OOYyYEHMsI, YKa3aHHBIX B
HACTOSIIIEW mporpamme

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEAMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMU S

OcBoenne ydeOHOro mpenmera «MaTeMaTHKa» JOIKHO 00eCIeurBaTh JOCTHXKEHUE HA ypPOBHE
OCHOBHOTO 00mIero 0O0pa3oBaHWsI CICAYIOMNX JHWYHOCTHBIX, METAMPEAMETHBIX W TPEIMETHBIX
00pa3oBaTENbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JImdHOCTHBIE pE3yNbTAaThl OCBOEHHS MpOrpaMMbl y4deOHOro mpenMmera «MaremaTuka»
XapaKTepU3yIOTC:

ITaTpuoruyueckoe BOCIUTAHUE:

MPOSIBICHHMEM HWHTEpeca K MPOIIIOMY W HACTOSIIEMY POCCHUCKOM MaTeMaTHKH, IIeHHOCTHBIM
OTHOUIEHUEM K JIOCTH)KCHUSIM POCCHUMCKUX MAaTEMATHKOB M POCCUHCKOM MaTEeMaTU4ECKOW LIKOJIbI, K
WCIIONB30BAHMIO 3TUX JOCTIKEHUH B APYTHX HAYKaxX W MPUKIIAIHBIX cdepax.

I'paxxmaHckoe 1 AyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTHIO K BBIIIONHEHUIO OO0SM3aHHOCTEH TpakJaHWHA W pealM3allid  ero IIpas,
MPEJCTaBIIEHHEM O MAaTEMaTHYECKHX OCHOBaX (WYHKIIMOHWPOBAHUS Pa3IHYHBIX CTPYKTYp, SIBICHUH,
MIPOIEAYP TPAXKAAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U TIP.); TOTOBHOCTHIO K OOCYXIACHUIO dTHIECKUX
mpoOJieM, CBSI3aHHBIX C TMPAKTUYECKUM MPUMEHEHHEeM TOCTH)KEHWH HAyKHW, OCO3HAHWEM Ba)KHOCTH
MOpaThHO-3TUIECKUX TIPUHITUIIOB B JEATEIHHOCTH YIEHOTO.

TpynoBoe BocuTaHuUE:

YCTaHOBKOM Ha AaKTUBHOE Yy4YacTHE B pEHICHWH MPAaKTHYECKHX 3aJad MaTeMaTHYeCKOH
HaIPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYECKOro 0Opa30BaHUS Ha MPOTSDKEHUM BCEH YKH3HH
JUT YCTISNTHON TMPO(eCCHOHANBHON AEATENFHOCTA W Pa3BUTHEM HEOOXOAMMBIX YMEHHW; OCO3HAHHBIM
BBIOOPOM W TIOCTPOSHHUEM WHAWBUAYAIbHOW TPACKTOPUH 00pa30BaHUS M KM3HEHHBIX TIAHOB C YYETOM
JIUYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

Ocrernyeckoe BOCIIHUTAHUE:

CHOCOOHOCTHIO K AMOIMOHAIILHOMY W 3CTETHYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHX OOBEKTOB,
3a/1a4, pelieHnid, pacCyKISHN; yMEHUIO BUJIETh MATEeMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOTO ITO3HAHUS:

OpHEHTAaINHEeH B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEACTABICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YEIOBEKa, MPUPOJIBI M O0IIECTBA, TOHUMAaHUEM MaTEeMaTUIeCKON HAyKH Kak
cepbl 4emOBEUECKOH JeATEeIHbHOCTH, JTAOB €€ Pa3BUTHSA M 3HAYMMOCTH ISl Pa3BUTHUS IMBUJIM3AIINH;
OBIIQJICHUEM S3BIKOM MaTEMaTHKd M MaTeMaTHYEeCKOH KyJIbTYpOH KakK CpEICTBOM ITO3HAHHUS MUDA;
OBIIJICHUEM TPOCTEHIIIMMH HABBIKAMH HCCJIEIOBATEIBCKOW eI TeITbHOCTH.

dusnveckoe BocmHuTaHWE, (HOPMUPOBAHUE  KYJIbTYPHl  3JI0POBbS U OMOIMOHAIBHOTO
Onaromnomyuus:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYeCKHWe 3HAHUS B HMHTEPECaX CBOErO 370POBbsI, BEICHHS



3M0pOBOrO o0Opa3a KM3HM (3AOpOBOE NHTaHWE, COAJAHCUPOBAHHBIA PEXHUM 3aHITHH M OTABIXA,
peryisipHas us3nyeckasi aKTUBHOCTh); C(OPMUPOBAHHOCTHIO HaBBIKA pedieKCHH, MPU3HAHUEM CBOETO
mpaBa Ha OMKMOKY U TaKOTo e MpaBa APYroro 4eaoBeka.

OKOIOrM4ecKOe BOCIIUTAHUE:

OpHCHTalMell Ha NpUMEHEHHE MaTeMaTHYeCKHX 3HaHWH JJs pelleHus 3aad B o0nacTu
COXPAHHOCTU OKPYXKAIOLIEH Cpelibl, IUIAHUPOBAHUS IIOCTYIIKOB M OLICHKM MX BO3MOXKHBIX ITOCIIEICTBUN
JUISl OKpY’)Karollel Cpelbl; OCO3HAHMEM TII00aTBbHOr0 XapakTepa SKOJOTMYECKHX MPOoOJIeM W MyTed uX
peuieHus.

JInuHOCTHBIE pe3yibTaThl, OOecleurMBalOUIME aJaNnTalui0 OOYYaAIOMIErocs K W3MEHSIONIMMCS
YCIIOBUSIM COLIMAIbHOW U IPUPOIHOM CpEbL:

FOTOBHOCTBK) K JCUCTBUAM B YCJIOBUSX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM YHUCIIE YMEHHUE YUUTBHCSA Y IPYIUX JIFOAEH,
nproOpeTaTh B COBMECTHOM IESATENBHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIINU U3 OMbBITA IPYTHX;

HEOOXOJJMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHHI, B TOM 4Hcie (GOPMYIUPOBATH HJCH, TIOHSITHS,
TUMoTe3sl 00 00bEeKTaX M SBJICHUSX, B TOM 4YHCJIE paHee HE H3BECTHBIX, OCO3HABATH JCPHUIIMTHI
COOCTBEHHBIX 3HAHHI M KOMITIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BHUTHCE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPHHHUMATh CTPECCOBYIO CHTYaIlUIO Kak
BBI30B, TPeOYIOIIH KOHTPMEDP, KOPPEKTUPOBAThH PHHUMAEMbIE PELICHHS U JISHCTBUS, GopMynupoBaTh U
OIIEHUBATH PUCKH U TIOCIENICTBHSI, (HOPMHPOBATH OIIBIT.

METAITPEAMETHGLIE PE3VJIBTATHI

MeranpeaMeTHbIE Pe3yNIbTaThl OCBOSHHS NPOrpaMMbl Y4eOHOro Impeamera «MaremMaTukay
XapaKTepU3YIOTCS OBJIAJICHHEM YHUBEPCAIHLHBIMH MO3HABATEJLHBIMH JICHCTBUSMH, YHHBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU JICHCTBUSIMU ¥ YHUBEPCATLHBIMU PeryJIATHBHBIMY JCHCTBUSIMHU.

1) VYuuBepcambHble TMO3HABaTeJbHbIe [EHCTBUS oOecrednBaroT (HOpMUPOBaHUE 0a30BBIX
KOTHUTHBHBIX IIPOLIECCOB 0O0Yy4aroUMXcsl (OCBOEGHHE METOAOB II03HAHUS OKPYXKAIOLIEro MHUPA;
MIPUMEHEHHE JIOTHIECKUX, UCCIICA0BATENhCKIX Oepallnii, yMEHHI paboTaTh ¢ HHhOpMaImeii).

bazoBrie nornyeckue neUCTBUS:

— BBIIBJIATh U XapaKTEpPH30BaTh CYILIECTBEHHbIE IPU3HAKN MaTEMaTH4ECKUX OOBEKTOB, ITOHATHI,
OTHOIICHUI MEXKTY MOHATHAMHE; (YOPMYIHPOBATH ONPENECHNs IOHATHI; yCTaHABINBAThH CYIIECTBEHHBIN
IIPU3HAK KIacCU(pHUKALMU, OCHOBAHUS Ul 0000IIEHUS M CPaBHEHMSI, KPUTEPUH IIPOBOAMMOTO aHAIIN3a;

— BOCIIPUHHMMAaTh, (OPMYJIHUPOBaTh U IIPE0OpPa30BBIBATH CYXKAEHHUA: YTBEPIUTEIbHBIE U
OTpULIATEbHbIC, €IUHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIC,

— BBUIBJIATh MAaTE€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M HPOTHUBOpeuHs B (akrax,
JAHHBIX, HAOJIONEHMAX M YTBEPXKACHUSX; IpemIaraTb KPUTEPUU AJS BBIIBICHHSA 3aKOHOMEPHOCTEH U
MPOTUBOPEUMIA;

— JenaTh BBIBOABl C HCIOJIB30BAHMEM 3aKOHOB JIOTUKU, IEAYKTHBHBIX M HHIYKTHBHBIX
YMO3AKIIOUECHUN, YMO3AKIOUEHHUH 10 aHAJIOTUH;

— pa30upaTh [0Ka3aTeNbCTBA MaTEMAaTHUYECKUX YTBEPKACHUH (IpsAMBIE W OT IPOTHBHOIO),
MPOBOANUTE CAMOCTOSTENIBHO HECIOXKHBIE [OKA3aTeJbCTBA MAaTeMaTH4ecKuX (DakToB, BBICTPaUBATH
apryMeHTalHIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpaTh croco0 perneHnus y4eOHOW 3amaun (CpaBHHBATh HECKONBKO BapHaHTOB PEIICHUS,
BbIOMpaTh HanboJIee NOAXOSAIIHUI ¢ yIETOM CAMOCTOSITENBHO BBIICTICHHBIX KPUTEPUEB).

ba3zoBrie nccnenoBarenbCKue qEHCTBUS:

— HCHOJNb30BaTh BONPOCHI KaK HCCIIENOBATENBCKUM HHCTPYMEHT IIO3HaHMSA; (HopMynHupoBaTh
BONPOCH], (UKCUPYIOIIME NPOTHUBOPEUHE, HPOOJIEMY, CaMOCTOSITENIbHO YCTaHABIMBATH HCKOMOE U
JaHHOE, (JOPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBAThH CBOIO TO3ULMIO, MHEHUE;

— IPOBOAMTH IO CAMOCTOATENILHO COCTABJICHHOMY IUIaHY HECIOXKHBIA HKCIIEPUMEHT, HEOOJBIIOE
HCCIIeIOBAaHNE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObEeKTa, 3aBUCHMOCTEH OOBEKTOB
MEXITy co00ii;

— CaMOCTOSITENbHO (OpMyIupoBaTh 000OIIEHHS M BBIBOABI 110 pe3yjibTaTaM NPOBEAEHHOIO
HAOJIOIGHHS, HWCCIEJOBaHUs, OLIEHUBATh JOCTOBEPHOCTh IIOJYUEHHBIX pe3yJbTaTOB, BBHIBOJAOB H
00001IEeHNHH;

— IMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBLABUIaTh MPEANOIOXKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ uaopmanneii:



— BBUBJIAATH HENOCTATOYHOCTh W H30BITOYHOCTH HH(POPMAIUH, IAaHHBIX, HEOOXOAWUMBIX IS
peleHus 3a1aun;

— BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh M  HMHTEPIPETUPOBATH  HMH(POPMALHUIO
Pa3IMYHBIX BUIOB U OPM MPENCTABICHHUS;

— BbIOupaTh (opMy mpeAacTaBieHUs WHGOPMALUMK W WIUIIOCTPHPOBATH pEIIaeMble 3aladu
CXEeMaMH, TuarpaMMaMi, HHOW Tpa@uKoi 1 NX KOMOMHAIMSIMU;

— OLICHUBATh HAA&KHOCTh HMH(OpMAIMK MO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTENEM WU
cOpPMYITUPOBAHHBIM CAMOCTOSITENBHO.

2)  Vuusepcanbhvie KOMMYHUKamugHble Oclicmeus 00ecnedusaiom CcoopmMuposanHocms
COYUATILHBIX HABBIKOG 00YYAIOUUXCSL.

Oouienue:

— BOCIIPHHHAMATH U (JOPMYITHPOBATEH CY>KICHUSI B COOTBETCTBHH C YCIIOBHSAMH M LIENSIMH OOIICHS,
SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI TI0 XOJy PElIeHHs 3a/1a41, KOMMEHTHPOBAThH MOJTYYEHHBIH pe3ysbTarT;

— B Xolle OOCYXIEeHHs 3a/JaBaTh BOIPOCH IO CYIIECTBY OOCYXIAeMOW TEeMBbI, MPOOIEMEI,
pelaeMoii 3aauu, BRICKa3bIBaTh UJIEH, HAIIETICHHBIC HA TMIOMCK PELICHHS; COTOCTABIISITh CBOU CYXKICHUS C
CY)XICHHUSMHU JIDYTUX YYaCTHHKOB JHaliora, OOHapyXKWBaThb pa3iMide M CXOJICTBO IIO3MIMH; B
KOppeKTHOH (opMe GOpMyITUPOBATh PA3HOTIIACHUS, CBOU BO3PAKCHHS,;

— MPEACTaBNIATh PE3YNbTaThl pPEUICHHUS 3aJlayd, SKCIEPHUMEHTa, WCCIENOBAHUs, IPOCKTA;
CaMOCTOSATEILHO BBIOMpaTh (QopMaT BBICTYIUIGHHS ¢ Y4ETOM 3ajiad TIpe3eHTAllMM M OCcOOEHHOCTEH
ayJMTOPHH.

CoTpyaHu4ecTBO:

— MOHMMaTh W HCIOJNB30BaTh IMPEUMYIIECTBA KOMAaHIHOW W WHIAMBUJIYyaJILHOHW pPabOTHl TpU
peleHnr y9eOHbIX MaTeMaTHIeCKUX

— 3a/a4; MPUHUMATH LI€Tb COBMECTHOH NESITeNFHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThI, pacHpeneNaTh BHIBI padOT, ITOTOBApPUBATHCS, OOCYXIATh TPOIECC W pPE3yIbTaT paboTHI;
0000111aTE MHEHHS HECKOJIBKUX JIFOJIEH;

— y4acTBOBaThb B TPYIIOBBIX (Qopmax paboThl (00CYXIEHMS, OOMEH MHEHHMSIMH, MO3TOBBIC
IITYPMBI H JIp.); BBIIIOIHATH CBOIO YaCTh Pa0OTHI U KOOPIAUHUPOBATH CBOU JEUCTBUS C APYTUMHU WICHAMHU
KOMaH]Ibl; OI[CHWBATh KAa4eCTBO CBOETO BKJIAJA B OOIIMH MPOIYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
Y9aCTHUKAMU B3aWMOJICHCTBHSL.

3) Vuusepcanvuvie pezynamuenvie Oelicmgus obecneuusarom GoOpMUpOBaHUE CMbICIOBbIX
VYCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIUL.

Camoopranuzamnmsi:

— CaMOCTOSITENTFHO COCTaBJIATH IUIaH, allTOPUTM pelIeHUs 3amaud (WM ero 4acTh), BEIOMPAThH
CHOCO0 pelIeHns ¢ yIETOM HMEOIUXCS PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOIb:

— BIAJETh CHOCO0aMH CaMOMPOBEPKH, CAMOKOHTPOJS TIIpollecca W pe3yiabTaTa pelIeHHs
MaTeMaTHUEeCKOH 3aJ1auH;

— MpenBUIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPH pEIISHWH 33/1add, BHOCHUTH
KOPPEKTUBBI B JEITEIHHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, HAWIICHHBIX OIMIMOOK, BBISBICHHBIX
TPYIOHOCTEH;

— OIEHWBAaTh COOTBETCTBHE pe3ylbTaTa MAEATEIHHOCTH TIOCTABIEHHOW IENH W YCIOBHSIM,
OOBSICHATh TIPUYUHBI JIOCTMKEHHUS WIA HEJOCTW)KCHHs Ielld, HaXOAWTh OMHMOKY, NaBaTh OIEHKY
MIPUOOPETEHHOMY OITBITY.

HNPEJIMETHBIE PE3YJIbTATbBI

[Ipenmernpie pe3ynabTaTel ocBoeHHs llpuMepHOit paboueil mporpamMmbl MO MaTeMaTHKe
MIPEJICTABIIEHBI 110 TOAaM OOYYEeHHUS B CIEAYIONINX pasfenaxX MporpaMMbl B paMKax OTIENbHBIX KYPCOB: B
5—6 kmaccax — Kkypca «MaremaTtuka», B 7—9 Kijaccax — KypcoB «AurebOpa», «l eomerpus»,
«BeposITHOCTh U CTAaTHCTUKAY.

Pa3Burue noruueckux MpeACTaBICHUH W HABBIKOB JIOTMYECKOT'O MBILIUICHHUS OCYILIECTBISETCS Ha
NPOTSKEHWH BCEX JieT OOy4YeHHS] B OCHOBHOM INKOJIE B paMKax BCEX HAa3BaHHBIX KypPCOB.
[Ipenmonaraercsi, 9To BBITYCKHHK OCHOBHOHN IIKOJBI CMOXET CTPOUTH BBICKA3bIBAHHUS M OTPUIAHHS
BBICKA3bIBaHWM, pAClO3HABATh WCTUHHBIE U JIOKHBIE BBICKA3bIBAHHS, IMPUBOAUTH TIPUMEPBI U



KOHTPIPUMEPLI, OBJIAACCT IMOHATHUAMMA: OIPCACIICHUC, aKCUOMA, TCOPpEMA, J10KA3aTCIILCTBO — U HAYUYUTCA
HCIIOJIB30BAaTh UX ITPU BBIITOJHCHUHN y‘Ie6HI>IX n BHCy‘{C6HI>IX 3aJga4.

PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «<MATEMATHUKA». 5—6 KIIACCBbI

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

[IpuopurernpiMu LensMu 00ydeHHsT MaTeMaTHKe B 5—6 Kiaccax sSBJISIFOTCS:

— mpopoikeHre (OPMHPOBAHUS OCHOBHBIX MAaTeMAaTHYeCKUX MOHSATHH (YMCIO, BEIWYHHA,
reoMerpuieckas Qurypa), 00eceyrBaIONIMX MPEEMCTBEHHOCTh M MEPCICKTUBHOCTh MaTEMaTHYECKOrO
00pa3oBaHuUsl 00YYAIOIINXCS;

— pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOYyYaroIuxcs, MO3HABATEIBHOM
AKTUBHOCTH, UCCIICAOBATCIBCKUX yMCHHﬁ, HUHTCpECA K USYUCHHUIO MAaTEMAaTHUKU

— MojaBeNeHHE OOYyYaroIIMXCS Ha JOCTYIHOM JUIS HHMX YPOBHE K OCO3HAHHIO B3aUMOCBS3H
MaTEeMaTUKH U OKPYIKAIOIIEr0 MUPA;

— QopmupoBaHue (HYHKIIMOHAIBHOW MAaTEMaTHYECKOH TI'pPaMOTHOCTH: YMEHHUsS paclO3HaBaTh
MaTEMAaTUYCCKHEC O6’beKTbI B PCAJIbHBIX JXU3HCHHBLIX CHUTyalUAX, NPUMCHATHL OCBOCHHBIC YMCHHA IJIA
peLIeHUs IPAaKTUKO-OPUEHTUPOBAHHBIX 3a1a4, HHTEPIIPETUPOBATH I1OIyYECHHBIE PE3YJIbTAThI U OLICHUBATD
HUX Ha COOTBETCTBUEC HpaKTH‘-IeCKOﬁ CUTyaluu.

OCHOBHBIE JIMHUU COJCPKAaHUS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerudeckas U
reoMeTpruiecKasi, KOTOpble pa3BHBAIOTCS MMapaJUICNbHO, KaX/1asi B COOTBETCTBHH ¢ COOCTBEHHOM JIOTHKOH,
OJIHAKO, HE HE3aBUCUMO OJHAa OT JPYroil, a B TECHOM KOHTAKT€ M B3aWMOJEHCTBUHU. Takxke B Kypce
MIPOMCXOIUT 3HAKOMCTBO C 3JIEMEHTAaMH aJIreOpbl ¥ OMKMCATEIbHON CTATUCTHKH.

Nzydenue apupMeTHIecKoro Marepraga HaYMHAETCS CO CUCTEMAaTHU3allMd W Pa3BUTHS 3HAHUH O
HaTypaJbHbIX 4YHCJAX, IMOJTYUYCHHBIX B HaYaJILHOU HIKOJIC. HpI/I 3TOM COBCPIICHCTBOBAHUEC
BBIYUCITUTEIIPHON TEXHUKH W (OPMUPOBAHME HOBBIX TEOPETUYECKHX 3HAHHH COYETAETCS C Pa3BUTHEM
BBIYHCIUTEIBHON KYJIBTYpPBl, B YACTHOCTH C OOy4YEHHEM MPOCTEHIINM MpHEMaM NPHKUAKA M OIEHKH
pe3yabTaTOB BHIYHCICHUN. 3ydeHne HaTypaslbHBIX YHCeNl MPOAODKAeTCs B 6 KIlacce 3HAKOMCTBOM C
Ha4YaJIbHBIMU TIOHATUSMHU TEOPHH JIETUMOCTH.

Hpyroii KpyIHEIH 00K B coAepKaHUU apu(PMeTHIecKoi THHUH — 3TO Apodu. Hagamo uzydaeHms
OOBIKHOBEHHBIX W JECATUYHBIX ApoOEH OTHECEHO K 5 KiIaccy. DTO TEPBBIA dTall B OCBOCHHH IPOOEH,
KOTJa TPOMCXOAWT 3HAKOMCTBO C OCHOBHBIMH HJAESMH, MOHATHAMHU TeMbL. [Ipu 3TOM paccMorpenme
OOBIKHOBEHHBIX Jpo0eii B IMOMHOM O00BEME TPEAIIECTBYET HW3YUEHHUIO JIECATUYHBIX ApOOer, dYTo
[IEeIecO00pa3HO C TOYKH 3PEHUS JIOTWUKH H3JIOKEHUS YHCIOBOM JMHWH, KOTJa TpaBHWiIa NEHCTBHHA C
JNECATUIHBIMU JPOOSIMH MOXXHO OOOCHOBATH yXK€ M3BECTHBIMH AJITOPUTMAMH BBIITOIHEHUS JEWCTBUHN C
OOBIKHOBEHHBIMH ApOOSMH. 3HAKOMCTBO C IECATHYHBIMH JPOOSMH PACIIMPUT BO3MOKHOCTH IS
MMOHUMAaHUA OOydJalolMMUCA TPUKIAJHOTO TPUMEHEHHWs HOBOH 3allMCH TPW HW3YYEHWUH JPYTUX
MIPEIMETOB U MPH MPAKTUIECKOM UCTIONb30BaHnU. K 6 Kitaccy oTHeCEH BTOPOU 3Tall B M3YUYEHUH ApoOei,
T/Ie IPOMCXONT COBEPIICHCTBOBAHNE HABBHIKOB CPaBHEHHS W MPeoOpa3oBaHus IpoOei, OCBOSHIE HOBBIX
BBIYHCIUTEIHHBIX alTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYUCICHHH, B TOM YHCJIe 3HAaYEHUI BRIPAOKEHUH,
colepXalnX ¥ OOBIKHOBEHHBIC, M JIeCATUYHBIC JpOOM, YCTAaHOBJIEHHE CBS3e€H MEXAy HUMH,
paccMoTpeHue MpuEMOB pelIeHns 3anad Ha aApoOu. B Havanme 6 Kiracca MPOWCXOAWT 3HAKOMCTBO C
TIOHSITHEM TIPOIIEHTA.

OCOOEHHOCTBIO U3YUEHUS MTOIOKUTENBHBIX U OTPUIATENBHBIX YHCEI SBISIETCS TO, YTO OHH TaKXkKe
MOTYT paccMaTpUBaThHCS B HECKOJBKO ATAroB. B 6 kiacce B Hadane u3ydeHus TeMbl «llomoxxutensHbIie 1
OTpHIIATENbHBIE YHUCIIa» BbIAeNserca monrema «llemble wmcnma», B pamMKax KOTOPOH 3HAKOMCTBO C
OTPUIIATENHHBIMU YUCIIAMH ¥ JEUCTBUSMH C IIOJIOKUTENPHBIMA W OTPHULATENFHBIMH YHCIIAMHU
MIPOMCXOIUT HA OCHOBE COAEPIKATEIHHOIO MOX0/a. DTO TO3BOJISET HA JIOCTYITHOM YPOBHE MO3HAKOMUTH
yJanmxcsl MPakTHIeCKH CO BCEMHU OCHOBHBIMH MOHSITHSIMH TEMBI, B TOM YHCIIE H C MPABUJIaMU 3HAKOB
IIPY BBITIOTHEHUH apu(METHUECKUX JeHCTBUM. V3ydeHne parioHaNbHBIX YHCET Ha 3TOM He 3aKOHUYUTCH,
a Oymer MpOAOIDKEHO B Kypce anreOpel 7 Kiacca, YTO CTaHET CIEAYIOUIMM IPOXOIOM BCEX
MIPUHIIMITAATBHEIX BOIPOCOB, TEM CAMBIM pa3/ielieHne TPYIHOCTEH oOJierdyaeT BOCIpUATHE MaTepHana, a
pacnpezeneHre BO BpEMEHH CIIOCOOCTBYET IMTPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHMHM pemIeHHI0 TEKCTOBBIX 3aja4 B 5—O6 Kilaccax HCIONB3YIOTCS apupMETHYECKHe
npuéMbl perieHus. TeKCTOBBIE 3a/iauH, peliaeMble MPH OTPa0OTKE BBIYUCIUTEIBHBIX HABHIKOB B 5—6
KJIaccaX, PaCCMaTPHUBAIOTCA 3a/1auMl CICAYIONIMX BHUJIOB: 3a]]a4/ HA JIBUKCHUE, HA YaCTH, HAa TIOKYIIKH, Ha
paboTy ¥ MPOU3BOAUTENLHOCTD, HA IPOIICHTHI, HA OTHOIIEHUS | nporopiuu. Kpome toro, odydaromuecs
3HAKOMSATCS C TpHEMaMU pelieHus 3a7ad 1mepedbopoM BO3MOXKHBIX BapHAHTOB, ydaTcs padoTaTh ¢



nH(pOpMaIuen, mpeacTaBIeHHON B GOopMe TaOIUI MM AUATPAMM.

B Ilpumepnoii pabodveli mporpamMMe NpenycMOTpeHO (OpPMUpPOBAHKE MPOIENEBTHYECKIX
anreOpanvecKux MpeAcTaBlieHU. BykBa Kak CHMBOI HEKOTOpOTO 4YHCIa B 3aBHCUMOCTH OT
MaTeMaTHYECKOr0 KOHTEKCTa BBOJUTCS IOCTENEHHO. bykBeHHas CHMBOJIMKA IIMPOKO HCIOIB3YETCs
OpeXIe BCero s 3amucu OOIMIMX YTBEPXKACHHUM M TMPEeAoXeHWH, (QOopMyida, B YACTHOCTH JUIS
BBIYHCIICHHUS T€OMETPUUECKUX BETMYHH, B KAUECTBE «3aMECTUTEN» YUCIA.

B kypce «MaremaTukn» 5—6 KiaccoB IMpeICTaBlIeHA HarJsgHas TeOMETpHs, HalpaBieHHas Ha
pa3BUTHE OOPAa3HOrO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAXKCHUS, M300Pa3UTEIbHBIX YMEHUH. DTO
BaKHBIN 3Tal B M3Y4YEHUHU T'€OMETPHH, KOTOPBIM OCYIIECTBIISIETCS Ha HATJIIJHO-TIPAKTHUYECKOM YPOBHE,
oInupaercss Ha HarjsIHO-00pa3HOe MBIIUIeHHE o0yJarommxcs. bonbias poib OTBOANUTCS MPAKTUYECKON
JesITeIbHOCTH,

OIBITY, OKCIIEPUMEHTY, MonaenupoBaHup. OOydarompecss 3HAKOMSTCS C T'€OMETPUYECKUMHU
¢durypamu Ha TJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHINTMMH KOH(QUTYpAIUIMH, Y9aTcsi n300paKaTh
WX Ha HEMWHOBAHHOM W KieTyaToW Oymare, pacCMaTpuBaIOT WX TpOCTeiimme cBoiicTBa. B mporecce
W3yYeHHS HATJAJHOW TEeOMETPHH 3HAHWS, IIOMy4YeHHbIe OOy4JalolUMKCS B HAdajlbHOW IIKOJE,
CHCTEMaTU3HUPYIOTCS M PaCIIUPSIIOTCS.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo y4yeOHOMY IUTaHy B 5—06 Kjaccax WU3y4yaeTcs WHTETPUPOBAHHBIA IpEAMET
«Marematrka», KOTOPBIA BKIIOYaeT apru(METHUECKHI MaTepuay M HATJSIHYI0 TEOMETPHIO, a TaKKe
MIPOTEIEBTUYECKIE CBEICHNS U3 aJIreOphl, SIIEMEHTHI JIOTHKH U Hayala OMMCaTeTbHONW CTaTUCTUKY.

VY4eOHBI MI1aH Ha U3YYCHHE MaTEeMaTHKH B 5—6 Kilaccax OTBOJIUT HE MEHee 5 y4eOHBIX 4acoB B
HEZIEeNIO B TeUEHHe KaXKI0ro rona o0y4yenwsi, Bcero He MeHee 340 yueOHbBIX 4acoB.

COAEPXKXAHMUE YYEBHOI'O KYPCA (10 'OJAM OBYYEHMUS)
5 KVIACC

Hamypanovnule yucna u Hyanb

Harypanbaoe uwncno. Psag HatypameHbIX umcen. Yucno 0. M3obOpaxkenwe HATYpPaIbHBIX UYHCEIN
TOYKaMHU Ha KOOPAWMHATHOW (YHMCIIOBOM) TIPSMOA.

[losummonHas cucrema cyucieHus. PuMckas HyMmepanus Kak IpUMep HEO3UITMOHHOW CHCTEMBI
curcienus. JlecATHIHAs CUCTEMA CUHCIICHUSI.

CpaBHeHHE HATypaJbHBIX YHCEN, CPAaBHEHUE HATYPAIbHBIX uuceld ¢ HynéM. CocoObl CpaBHEHUSI.
OxpyriieHne HaTypaJbHBIX YHCEIN.

CrnoxeHne HaTypaJdbHBIX HYHCEN; CBOMCTBO HYIS TNPH CIOXKEHWW. BblunTaHWe Kak [eicTBHE,
o0paTHOE CIIOKEHUIO. Y MHOXKEHHE HATypalbHBIX YHCENl; CBOWCTBA HYNS M €AWHUIBI TP YMHOXEHUU.
Jenenne xak neicTBue, oOpaTHOe YMHOXKEHUI0. KOMITOHEHTHI NEHCTBUH, CBsI3b MeXAy HUMHU. [IpoBepka
pe3ynbTaTa apudMernyeckoro neicTBus. llepeMecTHTeTbHOE W COYETATEIbHOE CBOWCTBA (3aKOHBI)
CIIO’KEHUS M YMHOXKEHHUSI, PACTIPEIENUTENBHOE CBONCTBO (3aKOH) YMHOKEHHSI.

Ucnons3zoBanme OykB st 0003HAYEHHUS HEW3BECTHOTO KOMIIOHEHTAa W 3allUCH  CBOICTB
apu(pMeTHIeCcKUX NEeHCTBHUI.

Jenmutenn W KpaTHbIe 4YHCIIA, pa3lioKeHHe Ha MHOXHTend. lIpocTeie w COCTaBHBIE dYHCTA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ oCTaTKOM.

Crenenp ¢ HATYpalbHBIM MTOKa3aTeNeM. 3alKCh YKCIa B BIIE CYMMBI Pa3psAHBIX ClIaraeMbIX.

HucnoBoe BeIpakeHUE. BrluncieHne 3HaYeHH I YMCIOBBIX BBIPAXKCHUM;

MOPSAZIOK BBITTONHEHMS JEHCTBHUH. VIcrionp30BaHWE TMPH BBIYUCICHUSX IIEPEMECTHUTENHFHOIO H
COYETATEIIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS H YMHOXEHHsS, PaclpeleluTeNIbHOTO CBONCTBA
YMHOXEHHS.

/Ipoou

[IpencraBnenne o apoOM Kak crocoOe 3amuch 4YacTH BedHMYMHBL (OOBIKHOBEHHBIE IpOOU.
[IpaBuiibHBIE U HenpaBWibHBIE Mpodu. CMmemaHHas poOb; MpeicTaBleHre CMEMaHHOW IpoOH B BUJE
HENpaBWILHON JIpOOU W BBIJENICHHE IIEI0H YacTH YMCIIa U3 HEMPaBWIBHONW ApoOu. M3o0paxkenne npodeit
TOYKaMH Ha 4HCII0BOM npsimMoi. OcHoBHOE cBoiicTBO npodu. Cokpamenue apodeid. Ilpusenenne npodu
HOBOMY 3HaMmeHatemo. CpaBHEeHHE APOOEH.

CnoxeHre W BbIYUTAaHHE ApoOel. YMHOXKEHHE M JieleHHe Apoleii; B3auMHO-0OpaTHBIE ApOOH.
Haxoxnenue yacTu 1Ienoro 1 LEeNoro 1o ero 4acTH.

Hecarnunas 3amuchk apoOeit. [lpencraBneHune aecaTuyHOHW JpoOM B BHUAEC OOBIKHOBEHHOM.
U3o0paxeHne necaTHIHbIX ApoOeil ToukaMH Ha YMCIIOBOM MpsiMoi. CpaBHEHUE IECSITUYHBIX APOOEH.



Apudmerndeckue IeHCcTBUS C JeCATHUYHBIMU Ipo0simu. OKpyrieHue JecITHIHBIX IpoOei.

Pewenue mexcmoswix 3a0au

Pemenne TekcToBBIX 3amau apudmMernyeckuM crocoOoM. Pemenne nmormdeckux 3agad. Pemenue
3a1a4 n1epedopoM BceX BO3MOXKHBIX BapHaHTOB. Mcrionbp30BaHUe MPH PEIICHUH 3aa4 TaOJIHI U CXEM.

Pemenne 3amau, conepkaliuX 3aBHUCHMOCTH, CBSI3bIBAIOIIME BEIMUYUHBI: CKOPOCTb, BpeMH,
paccTrosiHue; 1IeHa, KOITUYEeCTBO, CTOMMOCTh. EAMHUIIBI M3MepeHus: Macchl, 00bEMa, LIEHBI; PacCTOSHUS,
BpeMeHH, CKOpOcTH. CBsI3b MEXIY eUHUIIAMHA U3MEPEHUS KaXKIOH BETUYUHBI.

Pemenrie ocHOBHBIX 3a1a4 Ha ApoOH.

[Ipencrasnenue qaHHBIX B BUZE TaOJIHUI, CTOIOYATHIX THATPAMM.

Haznaouas zeomempusn

Harnsaneie npeactaBienns o (urypax Ha IDIOCKOCTH: TOYKa, MpsAMas, OTPE30K, Jy4, Yrod,
JIOMaHas, MHOIOYT OJIbHUK, OKPYKHOCTb, KpyT. Yroi. IIpsMoi, ocTpslil, TyIOH U pa3BEPHYTHINA YIJIbL.

JmHa oTpes3ka, METpUUYECKHE €IWHUIBI JUIMHBL JITMHA JIOMaHOM, MepUMeTp MHOTOYrOJbHHUKA.
N3mepenne u MOCTpoOeHKE YIJIOB C IIOMOIIBIO TPaHCIOPTHPA.

Harnsanele mpeacraBieHuss o ¢uUrypax Ha IUIOCKOCTH: MHOTOYTONBHUK; TMPSMOYTOJIBHUK,
KBaJ[paT; TPEYrojbHUK, O PABEHCTBE (PUTYD.

Uzobpaxenue puryp, B ToM 4rcie Ha kieryaroi Oymare. [ToctpoeHune koH Gurypanwii u3 gacrei
MPSIMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOW W KJIeT4aToi Oymare. Mcronb30BaHie CBOHCTB CTOPOH U YTIIOB
MPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomane mpsAMOYronbHUKa M MHOTOYTOJBHUKOB, COCTaBJIEHHBIX M3 MPSIMOYTOJIHHHUKOB, B TOM
gmcie Quryp, n300pakEHHBIX Ha KiIeT4aToi Oymare. EquHUIBI n3MepeHwus MIIoIIaIu.

Harnsgneie mpencraBieHus: 0 MPOCTPaHCTBEHHBIX (DUTypax: MPsSMOYTONBbHBIA Mapayieienue],
KyO, MHOTrOrpaHHUKH. M300pakeHHe TPOCTEWIIMX MHOTOrpaHHUKOB. Pa3BépTku kyba W
mapautenenumnena. Cozmanue Mojeeld MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, TIIACTIIIMHA U JP.).

O0BEM NPAMOYTOIBHOIO HapasuieNenunena, kyoa. Enuauiipl uameperus o0béma.

6 KJIACC

Hamypanvnuie uucna

Apudmernyeckue AeHCTBUSI C MHONO3HAYHBIMU HaTypajIbHBIMU YKciIaMu. UKCIOBbIE BBIPaKEHHUS,
HOPSIIOK AEHCTBUM, UCIONB30BaHUE CKOOOK. Mcnonb3oBaHue MU BBIUUCICHUSAX NEPEMECTUTEIBHOIO U
COYETATENbHOIO CBOMCTB CIOXEHUS M YMHOKEHHS, DPACHPENEIUTEIbHOIO CBOWCTBA YMHOXEHHUS.
OxpyrieHue HaTypajJbHbIX YUCEN.

Henutenu u KpaTHble uyucia; HaMOONbIIMKA OOIIMH AEIWTENh U HaUMEHbIIee o0Ilee KpaTHOE.
JenuMocTs CyMMBI U TPOU3BEACHUS. JeneHre ¢ OCTaTKOM.

/lpobu

OOBIKHOBEHHAs1 TpoOb, OCHOBHOE CBOWCTBO npoOHM, CcokpamieHue napoOeii. CpaBHeHHE U
yrnopsiiounBaHue ApoOel. PemieHne 3amad Ha HaXOXIEHHME YacTH OT LIEJIOTO M LIEJNOro IO €ro 4acTH.
JpoOHoe umcio kak pe3ynbraT AeneHus. llpencraBieHne necsSiTHYHOW NpoOW B BUIE OOBIKHOBEHHOMH
IpoOu ¥ BO3MOXKHOCTB IIPEICTaBIEHUsT OOBIKHOBEHHOW IPOOH B BUAE JecITHYHON. JlecsTHIHbBIE Tpo0u 1
MeTpHuuecKas cucrema mMep. ApudMeTHuecKue NeUCTBUS U YMCIOBBIC BBIPAXKEHUSI C OOBIKHOBEHHBIMHU U
JECATUYHBIMHU IPOOSMH.

OtHomenne. [lemenne B gaHHOM oTHOmeHnH. Macmrad, mponoprus. [lpuMenenne mpomopuuii
IIPU PELIECHUH 3a1a4.

[lonsitne mnpoueHTta. BplumcieHue NpoleHTa OT BEAMYMHBI M BEIMYMHBI MO €€ IPOLIEHTY.
BeipakeHne mpoueHToB AeCATUUHBIMU ApoOsMuU. Pelienre 3a1a4 Ha IpoueHThl. BripaxkeHue oTHOMIEHNS
BEJINYMH B MPOLIEHTAX.

Ilonoscumenshsle u ompuyamenvusle Huc1a

[lonoxurensHble W oTpuLATeNbHblE uMcna. llenbie umcna. Monynp 4ucia, reoMerpuyecKas
WHTepIperanust Momyns uyucia. I3o0pakeHHe uucen Ha KOOpAMHATHOM mpsMol. YucioBble
MIPOMEXYTKH.

CpaBHenune umcen. Apudmernyeckue IEHCTBHA C MOJOKUTEIBHBIMH W  OTPULATEIbHBIMH
YHUCIaMHU.

[IpsmoyronpHas cucTeMa KOOpAMHAT Ha MJIOCKOCTH. KOOpauHAThl TOYKH Ha IUIOCKOCTH, adcuucca
u opaunara. [loctpoeHue Touek u GUryp Ha KOOPIAMHATHON TUIOCKOCTH.

bykeennuvie evipasrcenusn

[Ipumenenue OyKB JUId 3alUCH MaTeMaTUYECKUX BBIpAXEHUH u mnpemnoxeHuil. CpoiicTBa
apuMeTHIecKnX neicTBuil. bykBeHHbIEe BBIpaXEHHUS M YHMCIIOBBIE IOACTAHOBKU. ByKkBeHHbIE paBeHCTBa,



HaXOXKJECHHE HEM3BECTHOIO KOMIOHEHTa. PopMyJIbl; GOpMYITEI IEPUMETPA U TUIOLIAIN MPSIMOYT OJIbHUKA,
KBaJpaTta, 00bEMa napasuieNienumnena u Kyoa.

Pewenue mexcmoswix 3a0au

Pemenne TekcToBBIX 3amau apudmMernyeckuM crocoOoM. Pemenne nmormdeckux 3agad. Pemienue
3a1a4 nepedopoM BceX BO3MOXKHBIX BApPHAHTOB.

Pemenne 3amau, cojepKaliMX 3aBUCUMOCTH, CBS3BIBAIOIINX BEIHMYMHBI: CKOPOCTh, BpeMs,
paccrosiHUe; IeHa, KOJIMYECTBO, CTOMMOCTH; MPOH3BOAUTENHLHOCTh, BpeMs, 00bEM paboThl. EmuHUIBI
W3MEpEeHHUs: Macchl, CTOMMOCTH; PaCCTOSHUS, BpEMEHHU, CKOPOCTH. CBsI3b MEXy €IMHULAMHU H3MEpEeHUS
KaKJI0U BEJIMYUHEI.

Pemenne 3amau, CBA3aHHBIX C OTHOLIEHHEM, IMPONOPIMOHAIBHOCTHIO BEIMYUH, MPOLEHTAMU;
pelleHre OCHOBHBIX 3a]la4 Ha JPOOH U TPOLIEHTEI.

OreHka ¥ MPUKKUIKA, OKPYTJIEHNE Pe3ysIbTaTa.

CocrapieHrie OYKBEHHBIX BBIPAKEHUH 110 YCIOBHUIO 3a/1a4H.

[IpencraBnenue JaHHBIX C MOMOIBIO TaOMUI U auarpamMm. Croji0yaThie TUarpaMMbl:. YTCHHE W
roctpoeHue. UTeHne KpyroBeIX AUarpaMM.

Haznaouas zeomempusn

Harnsaneie npeactaBiienns o (urypax Ha IDIOCKOCTH: TOYKa, TpsAMas, OTPE30K, Jy4, Yrod,
JIOMaHasi, MHOTOYT OJIbHHK, YeTBIPEXYTOJILHUK, TPEYTOJIBHHUK, OKPY)KHOCTh, KPYT.

BzaumHoe pacmonmokeHue ABYX ~HPSAMBIX  HA  IUIOCKOCTH, MApajuleNbHBIE  TPSMEIE,
MEepIeHANKY/ISIPHbIC MpsiMble. M3MepeHre pacCTOSHUN: MEXKAY JIBYMs TOYKAMH, OT TOYKH JIO0 IPSIMOIA;
JUIMHA MapLIpyTa Ha KBaJpaTHOM CETKE.

W3mepenre © TMOCTpOEHHE YIIOB C TMOMOMIBIO TPAHCIOPTHPa. BUABI TPEyrONbHUKOB:
OCTPOYI'OJIbHBIH, HPSIMOYTOJIbHBIH, TYIOYT OJIbHBIN; paBHOOEIPEHHBIH, PaBHOCTOPOHHHUIA.
YerblpEXYTroibHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [IpAMOYyronbHUK, KBaJpaT: UCIOJIb30BaHUE CBOMCTB
CTOpOH, VIJIOB, auaroHaiedl. M3oOpakeHue reoMeTpuyeckux (uUryp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJIb30BaHUEM ITUPKYJIs, TMHEWKH, yroJdbHIKA, TpaHcopTupa. IlocTpoennst Ha kineryaToil Oymare.

[lepumerp ™MHoroyronpHHKa. lloHSATHE mOmamu GUTYpPHl; €TUHHUIBI WU3MEPEHUS IUIOIMIAIM.
[IpubmmkénHoe M3MepeHue IUomaad (Guryp, B TOM YHCIE Ha KBaupaTHOH cerke. llpuOmmxEHHOE
M3MEpeHHe JITUHBI OKPYKHOCTH, TUTOIIAH KPyTa.

CumMmMeTpus: IIeHTpabHas, OceBas U 3epKaibHas cuMMeTpud. [locTpoeHne cCuMMEeTpUIHbBIX
duryp.

Harnsagasie mpencraBieHHsS O TMPOCTPAHCTBEHHBIX (QUTypax: Mapajuleienuresn, KyO, Mpu3Ma,
nMpaMua, KOHYC, INUMHAp, map u cdepa. M3obpakenue mpocTpaHCTBeHHBIX ¢uryp. I[Ipumepst
Pa3BEPTOK MHOTOTPAHHUKOB, IIIUHApPA W KoHyca. Co3maHue MoJelell MpOCTpaHCTBEHHBIX (uryp (u3
Oymaru, IpoBOJIOKH, IIJIACTUIMHA U JIp. ).

[lonsatne o0Béma; emuHUIBI W3MepeHHs 00béMa. OOBEM MPAMOYTOIBHOTO Mapaulieenumesa,
Ky0a.

IJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATHI OCBOEHUS TPUMEPHOU
PABOYEWM ITPOT'PAMMBI KYPCA (ITO TOJIAM OFYUEHMSI)
OcBoenne ydeOHOro Kypca «MaremaTuka» B 5—6 KiaccaXx OCHOBHOW TIKOJBI JOJDKHO
obecrieunBaTh JOCTHXKEHHE CICLYIOLINX IPEIMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB!

5 KJIACC

Yucna u epluucinenus

— [lonumaTtp W TpPaBUIBHO YNOTPEONATH TEPMHUHBI, CBA3aHHBIE C HATypaJbHBIMH YHCIIAMHU,
OOBIKHOBEHHBIMH U ACCSITHYHBIMH JPOOSIMH.

— CpaBHHMBaTh M YNOPSIOYMBATh HATypaJbHbIE YHMCIA, CPAaBHUBATh B IPOCTEHIIMX Cilydasx
OOBIKHOBEHHBIE IPOOH, NECITUYHBIE APOOH.

— COOTHOCHTH TOYKY Ha KOOPAWHATHOM (UMCIIOBOM) NPSMON C COOTBETCTBYIOLIMM €i YMCIIOM U
n300pa)kaTh HATypaJIbHBIC YUCIIA TOUKAMH Ha KOOPIMHATHON (YUCIOBOW) MPSMOIA.

— Bomonusate apudmernueckue ACHCTBHS € HATypaJlbHBIMH YHCIaMH, C OOBIKHOBEHHBIMHU
OpoOSIMH B TPOCTEHILINX CITydasiX.

— BrimonHsaTs NpoBepKy, NPUKUIKY PE3yIbTaTa BEIYUCICHHUH.

— OKpYTJITh HaTypaJibHbIC YUCTA.

Pewenue mexcmosuwix 3aoau

— Pemate TekcToBBIE 3amaun apudMeTnyeckuM crnocoOOM M C MOMOIIbIO OPraHU30BAHHOTO



KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

— Pemartp 3amaum, copepikalye 3aBUCUMOCTH, CBS3BIBAIOIIME BEIWYMHBI: CKOPOCTh, BpEMS,
paccTosiHue; LieHa, KOJTUYECTBO, CTOMMOCTb.

— Hcnonp3oBaTh KpaTKHe 3aCH, CXEMBbI, TA0IUIIbI, 0003HAYESHUS P PELICHUH 3a/a4.

— Ilonp30BaTbcs OCHOBHBIMHM E€AMHHULIAMH HM3MEPEHHS: IIEHBI, MAaccChl; PAacCTOSHHS, BpPEMEHH,
CKOpOCTH; BBIpaXkaTh OJTHU €IUHUIIBI BEIMYUHBI Uepe3 Jpyrue.

— U3Bnekatp, aHamM3upoBaTh, OICHWBATHL HH(MOPMALUIO, NPEACTABICHHYIO B Tabnmie, Ha
CToNOuUaTOl JAuMarpaMMe, WHTEPIPETHPOBATh MPEACTABICHHBIC JaHHBIC, HCIONB30BAaTh NAHHBIE IPH
pelIeHu  3a1ay.

Haznaouas zeomempusn

— Ilonb30BaTbcs TeOMETPUUYECKHMMH TOHATHUSAMHU: TOYKAa, NpsMas, OTpPEe30K, Jyd, YTOI,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

— [lpuBomuTh mnpUMepbl OOBEKTOB OKPYKAMOMIETO MHUpPa, HUMEOMUX (GopMy HU3yUEHHBIX
reOMETPUIECKUX QUTYP.

— Hcronp30BaTh  TEPMUHOJIOTHIO,  CBSI3aHHYIO C  YIJIlaMH:  BepUIMHA  CTOPOHA; C
MHOTOYTOJIbHUKaMH: YToJl, BEPIINHA, CTOPOHA, THarOHaJIb; C OKPY>KHOCTBIO: PaIyC, TUAMETP, IIEHTP.

— Wzobpaxarh M3ydeHHbIE TeoMeTpudeckue (QUTypbl Ha HETMHOBAHHOM W KieryaTtod Oymare c
TTOMOIIIBIO IUPKYJIS U JIMHEHKH.

— HaxomuTp UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TOMOIIBIO JIMHEHKH, CTPOUTH
OTpE3KH 3aJJaHHOM JJTMHBI; CTPOUTH OKPYXHOCTH 3aJJaHHOTO pajnyca.

— Hcronp30BaTh CBOWCTBAa CTOPOH W YIJIOB NPSMOYTOJIBHHKA, KBajpara ISl WX IOCTPOSHWS,
BBIYHCIICHUA TIJIOMIAIN U TIEpUMETpa.

— Brprumcnate mepuMmerp W IUIOMAAbL KBajApaTa, MPSMOYTOJIbHUKA, (UTYpP, COCTABIEHHBIX W3
MPSIMOYTOJIFHUKOB, B TOM 4Hcie GUTYpP, N300paxEHHBIX HAa KIIETYATOH Oymare.

— Ilonp30BaTbCsi OCHOBHBIMH METPUUYECKMMHU EAMHUIIAMH H3MEPEHMs JUIMHBI, IUIOLIAY;
BBIPA)KaTh OJIHU €MHUIIbI BEJIMUUHBI UEPE3 APYTHE.

— Pacno3zHaBaTh napamienenunen, Ky0, UCIOJNB30BaTh TEPMUHOJIOIHIO: BEpIIMHA, PeOpPO I'paHb,
M3MEpEHHST; HaXOANTh U3MEPEHHS TapajuIelienuIena, Kyoa.

— Bbruucnare 00béM  Ky0a, napajulenenunena IO 3aJaHHBIM H3MEPEHUSIM, I10JIb30BATHCS
eIMHHUIIAMU U3MEpEHUsI 00bEMa.

— Pemath HeclOKHBIE 33Ja4M HA M3MEPEHUE TIEOMETPHUYECKMX BEJIMYMH B IPAKTHYECKUX
CUTYyaLUsIX

6 KJIACC

Yucna u eépluucienus

— 3HaTh W TIOHUMAaTh TEPMHWHBI, CBS3aHHBIE C PA3IMYHBIMH BHUJAMH YHCEI M CIIOCO0aMH HX
3aIiCH, TEPEXOMUTh (eCIM 3TO BO3MOXHO) OT OJHOM (OpMBI 3amucH uucia K Apyroid CpaBHUBATH H
YIOPSIIOYHMBATh IIENbIe YHCTa, OOBIKHOBEHHBIE W JECATUYHBIE APOOM, CPaBHHBATH YHCIA ONHOTO H
Pa3HBIX 3HAKOB.

— BrimonmHsATh, CcoYeTas YCTHBIE W TNHMCHMEHHBIE TPHEMBI, apu(METHUECKHue IeUCTBUA C
HaTypaNbHBIMH H IEJIBIMA YUCIIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMHU JPOOSMHU, MONOKUTETHHBIMA H
OTPHIATETHHBIMHU YHCITAMH.

— BpruncnaTe 3Ha4YEHUS YHCIOBBIX BBIPAXKEHWH, BBINOIHATH MPHUKUAKY M OIEHKY pe3yibTara
BBIYHCIICHU; BBHITOIHATH MIPe0Opa30BaHMs YUCIOBBIX BEIPAKEHUN HA OCHOBE CBOWCTB apr(hMETHIECKUX
JIEUCTBUIA.

— COOTHOCHTH TOYKY Ha KOOPJIUHATHOH MPSMOW C COOTBETCTBYIONIUM €H YHCIOM M M300pa)kaTh
YyCIia TOYKaMH Ha KOOPJIMHATHOH MPSMOMA, HAXOIUTh MOIYIIb YHCIIA.

— COOTHOCHTPH TOUKH B MPSMOYTOIBHON CUCTEME KOOPIUHAT C KOOPAHMHATAMH dTON TOYKH.

— OKpyTiITh LENbIe YNCia U AeCATHYHbIE IPOoOH, HAXOANUTh MPUOIMKEHUS YHCEIL.

Yucnoswle u GyKeeHHble 8bIPANHCECHUA

— IloHumath u ynmoTpeOiIsITh TEPMUHBI, CBSI3aHHEIE C 3aIMCHIO CTEIIEHU YKCIa, HAXOUTh KBaJIpaT
1 KyO 4mcIa, BRIYUCIATh 3HAUSHHS YUCIIOBBIX BBIPAKEHUH, COMIEPKAIINUX CTCIICHH.

— [lomb30BaThbcs TpU3HAKAMH JCIUMOCTH, PACKIAAbIBATh HATypaJbHBIE 4YKCIa Ha IPOCTHIC
MHOKHUTEITH.

— [lonb3oBaTbes MacITaboOM, COCTABIISTh MPOIIOPIIUU M OTHOIIICHUSI.

— Hcrmons3oBaTh OYKBBI JUIs O0O3HAYEHHS YWCENl MPH 3aIUCH MAaTEMaTHYECKUX BBIPAXKEHUH,



COCTaBIISITh OYKBEHHBIC BBIPOKEHHSA M (OpMYNbI, HAaXOAWTh 3HAUYCHUs OYKBEHHBIX BBIPRKECHHIH,
OCYLIECTBIIAA HEOOXOJMbIEC IOACTAHOBKU U MPE0Opa30BaHMUSL.

— HaxonuTh Hen3BeCTHBI KOMIIOHEHT paBEHCTBA.

Pewenue mexcmoswix 3a0au

— PemaTte MHOTOIIarOBBIE TEKCTOBBIE 33]]a49M apUPMETHUYECKHM CIIOCOOOM.

— Pematp 3agaum, cBsi3aHHBIE C OTHOILIEHHEM, MPONOPIMOHAIBHOCTHIO BEWYMH, NMPOLEHTAMH;
pemaTh TPy OCHOBHBIE 3a/1a4 Ha APOOH U MPOLIEHTHI.

— Pematre 3amaum, copepaliye 3aBUCUMOCTH, CBSI3bIBAIOLUE BEIMYHMHBL. CKOPOCTb, BpEMS,
paccrosiHue, 1eHa, KOJMYECTBO, CTOMMOCTh; MPOM3BOIUTENBHOCTD, BpeMs, 00bEMa paboThl, HCHONB3YS
apuMeTHYecKue  JCHCTBHA,  OLEHKY, [PHUKHUIKY; IOJb30BAThCS  CAMHUIIAMH  U3MEPEHUs
COOTBETCTBYIOIIUX BEIMUYHUH.

— CocTaBisTh OYKBEHHBIEC BHIPKEHHS IO YCIIOBHIO 3aJauH.

— M3Bnekath uHMOpMAIUIO, TPEACTABICHHYI0 B TaOJWIAX, Ha JUHEWHOMH, CTOJNIOYATOW WU
KpyroBOM JauarpaMmax, HHTEPIPETHpPOBATH IIPEJACTABJIEHHBIE JaHHBIE, HCIONb30BATh TAHHBIE MPH
peLIeHnH 3a1a4.

— Ipencrasnste MHGOPMAIIHIO C TOMOIIBIO TAOIUI, TMHEWHON M CTOI0YATON AUATPAMM.

Haznaouaa zeomempusn

— [lpuBomuTh mnpHMepbl OOBEKTOB OKPYKAIOMIEr0 MHpPa, HUMEMUX (QOpMy H3yUEHHBIX
TeOMETPUYECKUX IIIOCKKX M MIPOCTPAHCTBEHHBIX (PHUTYD, MPUMEPHI PaBHBIX M CHMMETPUYHBIX (DHTYD.

— M3obpaxaTh ¢ MOMOIIBIO IUPKYJS, JTUHEWKH, TPAaHCHIOPTHPaA HAa HETMHOBAHHOW M KIIETYATON
Oymare M3ydeHHBIE TUIOCKHE TeoMeTpruiecKkre GUrypel 1 KOHQUTYpaIi, CHMMETPUYHBIC (GUTYPHI.

— Ilonb30BaTbcs TEOMETPUYECKMMH TOHSATHSIMH: PABEHCTBO (QUTYp, CUMMETPHS; HCIOIB30BATh
TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEN: 0Cb CHMMETPHH, IIEHTP CHMMETPHH.

— HaxomuTp BeTMYMHBI yTIIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI 3aJaHHOM
BEJIMYMHBL, MOIb30BAaThCS NPU PELICHUU 3ajad rpagyCHOM MEpOH YIJIOB; paclo3HaBaTh HA YEPTEKaX
OCTpBIH, NPAMOUN, PA3BEPHYTHIN U TYNOU YIJIbI.

— BpluncnaTe  UIMHY JIOMaHOW, IEPUMETP MHOIOYIOJIbHUKA, [OJIb30BAaThCA EOUHULIAMU
W3MEPEHUS UIMHBI, BBIPAXKaTh OJHU €AMHULIBI U3MEPEHUS JUIMHBI Yepe3 Apyrue.

— Haxoguts, UCHONB3ysl 4EpTEXKHBIE MHCTPYMEHTHI, PACCTOSHUS: MEXAY IBYMS TOYKAMH, OT
TOYKH JI0 IPSIMOM, JUIMHY MMYTH HA KBaJIPATHOM CETKE.

— Brruncnarte miomanb GUTyp, COCTaBICHHBIX U3 MPSMOYTOJFHUKOB, UCIIONB30BATh pa3OueHHe
Ha TPSMOYTOJBHUKH, Ha paBHBIE (QUTYpHl, AOCTpaWBaHHWE 1O TMPAMOYTONBHHUKA; ITOJB30BATHCS
OCHOBHBIMU €AMHHULAMU M3MEPEHMS IUIOIIANN; BBIPAXKATh OAHM COUHULBI U3MEPEHHUs IUIOIIAIU Yepes
JIpyrHe.

— PacmozHaBaTth Ha MOAENSAX W M300paKEHUSIX MHPAMULY, KOHYC, IMJIMHJD, HCIIONB30BaTh
TEPMUHOIIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

— M3obpaxaTs Ha KJIeT4aToii Oymare mpsMOYTONBHBIN MapaieNenume].

— Brpruncnate 00bEM TPSIMOYTONBHOTO TMapaUleienurea, KyOa, MOIb30BaThCS OCHOBHBIMH
eIMHULIAMH U3MepeHns 00bEMa; BRIpaXKaTh OJJHH SAMHUIIEI H3MEPEHHs 00BEMa uepe3 qpyrue

— Pemate HecnoxHBIE 3aa4d HAa HAXOXACHHE TE€OMETPUYECKUX BEIUYMH B MPAKTHUYECKUX
CUTYaLMIX

PABOYAS ITPOTPAMMA YYEBHOTI'O KYPCA «AJITEBPA» 7—9 KJIACC

HEJUX U3YUYEHUS YYEBHOI'O KYPCA

AureOpa SIBISICTCS OHUM M3 OMOPHBIX KYPCOB OCHOBHOMW IIKONBI: OHA OOECIeYnBaeT M3y4YeHUE
JIPYrUX JHMCIUIUIAH, KaK eCTECTBEHHOHAYYHOTO, TaK W TyMaHUTAPHOTO IMKIOB, €€ OCBOCHHE
HEOOXOJMMO JIJISI TIPOJIOJDKEHHST 0Opa3oBaHUs M B TIOBCEIHEBHOW JKW3HU. Pa3BuTHE y 0Oydaromuxcs
HAYYHBIX MPEACTABICHUA O MPOMCXOKJCHUM U CYINIHOCTH ajredpanmdeckux aOCTpakiuid, crnocoode
OTpPaXEHUS MaTEMaTHYEeCKOW HAayKOW SBICHWW W TIPOIECCOB B TMPHUPOJE H OOIIECTBE, POJIH
MaTeMaTHYECKOr0 MOJCIMPOBAHUS B HAYYHOM IO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET (hOpMUPOBaHUIO
Hay4YHOTO MHPOBO33PEHHUS W KauyeCTB MBIIUICHNUS, HEOOXOAUMBIX JUIS aJanTallid B COBPEMEHHOM
uudpoBom obimecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM oOecreurnBaeT pa3BUTHE YMEHHS
HaOJII0/1aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTU MBIILICHHS, CIIOCOOHOCTH
apryMeHTHPOBaHHO OOOCHOBBIBATh CBOU JISMCTBUS U BBIBOJIBI, (POPMYIIHPOBATH yTBepxkaeHus. OCBOeHUE



Kypca anreOpbl OOecreuyuBaeT pa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYarOUIMXCsl: OHH HCIOJB3YIOT
JNeqyKTUBHBIE W WHIYKTUBHBIE PACCYXICHHUS, OOOOIICHHE W KOHKPETHU3AlUIo, a0CTparupoBaHUE H
aHanoruro. OOydeHue anreOpe MpeAroyaraeT 3HAUYMTENbHBIH OO0BEM CaMOCTOATENBHOW NEsITENbHOCTH
00ydJaroUmMxcsi, MO3TOMY CaMOCTOATENFHOE pEeLICHWEe 3aJady eCTECTBEHHBIM 00pa3oM  sIBIISETCS
peanu3anyei 1esiTenbHOCTHOrO MPUHINIA O0yYeHUSI.

B crpykrype mporpaMmbl yueOHOro Kypca «AnreOpa» OCHOBHOHM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COZIepXKATeNbHO-MeToAnYeckne JNuHuM: «Yncna W BBUKCIEHHS»; «Airedpanueckue
BBIpOKEHHS»;, «YpaBHEHHS W HepaBeHCTBa»; «DyHkium». Kaxgas u3 3THX comepXarenbHO-
METOANYECKUX JIMHAN pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3y4eHHUsl Kypca, eCTECTBEHHBIM 00pa3oM
MeperieTasch U B3aUMOACUCTBYS C APYIMMH €ro JMHHAMH. B Xome m3ydeHHs Kypca 00y4aromumcs
MIPUXOJUTCS JIOTHYECKH pPacCy’X/aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B cBsi3u ¢ aTuM
1enecoo0pa3Ho BKIIOUUTH B MPOrpaMMy HEKOTOpPBIE OCHOBBI JIOTMKH, MPOHU3BIBAIONINE BCE OCHOBHBIE
pa3aenbl MaTeMaTHYecKOro oOpa3oBaHUsi U CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYAIONIMMUCS OCHOB
YHUBEPCATLHOTO MaTEMAaTHYECKOTO I3bIKa. TakuM 00pa3oM, MOKHO YTBEPIKAATh, YTO COACPKATEIBHON
CTPYKTYPHOH OCOOEHHOCTBIO Kypca «AJre0pay sIBIsIeTCsl €r0 MHTETPUPOBAHHBIN XapakKTep.

Conepxxanne nuHMKM «YuCla W BBIYMCIEHHA» CIY)KUT OCHOBOW HJsl JajbHEHIIEro u3ydeHus
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYaroIUXCSl JIOTUYECKOTO MBIIUICHUS, (OPMHPOBAHHIO
YMEHHSI TOJIb30BAThCSI AITOPUTMAMH, & TAaKXKe HMPUOOPETEHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX
JUTA TIOBCETHEBHOW >KM3HM. Pa3BUTHE MOHATHS O YKCIIe B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAJIBHBIMU U
WppaIMOHATIBHBIMU YHCIaMH, (POPMHUPOBAHUEM TPENCTABICHHN O JCHCTBUTEILHOM YHMCIIe. 3aBepIlieHue
OCBOEHWI YHCIIOBOW JIMHUY OTHECEHO K CTapIIeMy 3BeHy 00IIero oopa3oBaHms.

Conepxanne AByX anreOpandeckux JHUHUH — «ANreOpanyuecKue BBIPAKEHUS» U «Y paBHEHHS H
HEpaBEHCTBA»  CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYYAIONMXCS MaTeMaTHYeCKOro —amrmapara,
HEOOXOJIMMOTO JUIsl PENICHUS 3a7a4 MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3amad. B ocHOBHOI miKoje y4eOHBIN MaTephan TPYNIHUPYETCs BOKPYT PAlMOHAIBHBIX BBIPAXKEHUH.
Anrebpa eMOHCTpUpPYET 3HAUEHHE MaTeMaTHKN KakK s3bIKa JJISl TOCTPOSHHSI MaTEMAaTHUYECKIX MOZeNeH,
OIMCAaHUS TIPOIECCOB M SBJICHWN peasbHOr0 MHupa. B 3amaum oOydeHust anreOpe BXOIIT TaKkKe
JanpHelIee pa3BUTHE aNTOPUTMUYECKOr0 MBIIIICHUS, HEOOXOJUMOro, B YaCTHOCTH, JUIsl OCBOCHUS
Kypca wWHPOPMATUKHA, W OBJaJCHUE HaBbIKAaMH JEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue
CUMBOJIBHBIX (JOPM BHOCHT CBOH crieruudecknii BKIAJ B Pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanre (YHKIIMOHAIBHO-TpAQUUECKON JIMHUKM HaIEIeHO Ha TOJYYCHHE IIKOJIbHUKAMU
3HAHUA O (YHKIUSX KaK BaKHEHIIEH MaTeMaTHYecKOWM MOJEeNW JUIsl ONMHCAHWS W HCCIEeTOBaHUS
pa3HOOOpa3HBIX TMPOIECCOB W SABIEHWH B TMpupone W obmiectBe. M3ydeHme 3TOoro marepmuana
CIOCOOCTBYET Pa3BUTHIO y OOyUAIOMIMXCS YMEHHUS WCIOIh30BATh PA3IIMYHBIE BBHIPA3UTEIBHEBIE CPENCTBA
SI3pIKa MAaTEMaTHKH — CIIOBECHBIE, CHMBOJHMYECKHE, Tpaduyueckre, BHOCHUT BKJIaa B (hopMHUpoBaHUE
MIPEJCTABIIEHUH O PO MATEMAaTUKA B Pa3BUTHU [TUBWIIN3ANH U KYJIbTYPHIL.

MECTO YUYEBHOI'O KYPCA B YYEBHOM ITJIAHE
Cornacao y4eOHOMY ImiaHy B 7—9 KiaccaXx u3ydaeTcss y4eOHBIH Kypc «Anredpa», KOTOPBIHA
BKJIIOYAET CJIEIYIOIINEe OCHOBHBIC PA3Zeibl colepikaHus: «Yucima W BBIYHCICHHS», «ANTreOpandecKue
BBIPKCHHS», «Y paBHEHHS M HEpaBEHCTBay, «DyHKIHM».
Y4eOHbIi TUTaH Ha H3Y4YeHHe anreOpel B 7—9 Ki1accax OTBOAWT HE MeHee 3 yueOHBIX 4acoB B
HEJIEeNIO B TeUEHHE KaXKIO0ro To/ia 00y4deHwsi, BCEro 3a Tpu roaa oOydeHus — He MeHee 306 yueOHBIX
9acoB.

COJAEPXKXAHMUE YYEBHOI'O KYPCA (110 TOOJAM OBYYEHMUA)

7 KJIACC

Yucna u evtuucienus

PanroHabHbIe Ynciia

JIpobu OOBIKHOBEHHBIEC M JIECATHUYHBIC, MEPEXO0J OT OAHOW (HOPMBI 3amucH Jpodei K APYrou.
[ToHsATHE paNMOHANBHOTO 4YHCIA, 3aluCh, CPaBHCHHE, YIOPSAIOYMBAHHE PAIMOHAJBHBIX YHCE.
Apudmerrueckue ACHCTBHS ¢ PallHOHATBHBIME YHCIaMU. PellleHre 3a7ad W3 peanbHOW MpPaKkTHKH Ha
4acTH, Ha JIpoou.

CreneHb ¢ HaTypaJbHBIM MMOKa3aTeNeM: OMpEACICHUE, MPeoOpa30BaAHNE BBIPAXKECHUI HA OCHOBE
onpeseNeHusl.



[IpouenTsl, 3aUCh MPOLIEHTOB B BHJIE APOOH U ApoOH B BUJE MPOLECHTOB. TpH OCHOBHBIC 3a]a4n
Ha [IPOLIEHTHI, PELICHUE 3a/1a4 U3 PealbHOU TPAKTUKH.

IIpuMeHeHue NpU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOKUTENYN HATYPaIbHbIX YHCEIL.

PeanpHbIe 3aBUCHMOCTH, B TOM YHCJIE IpsSMasi U 00paTHAs MPOIOPIIHOHATIBHOCTH.

Anzebpauueckue gvipajrcenus

IIepemeHnHble, 4MCIIOBOE 3HAUEHUE BBIPAXKEHUs C IepeMeHHOM. lIpencraBieHue 3aBHCHUMOCTH
MEKAY BeTMUMHAMH B BUE popmyinbl. Beraucnenus no gopmynam.

[IpeoOpazoBanre OYKBEHHBIX BBIPRKECHHH, TOXICCTBEHHO paBHBIC BBIPOKEHUS, IIpaBUiia
npeoOpa3oBaHus CyMM U IPOM3BENEHHI, IpaBUiIa PACKPBITHA CKOOOK M TPHUBEACHUS IMOHOOHBIX
ClIaraeMblIX.

CBolicTBa CTENEHH C HATYpaJbHBIM ITOKa3aTeIeM.

OpHounensl W MHorowieHbl. CterneHb MHorowieHa. CroxeHHe, BBIUMTaHHE, YMHOXKEHUE
MHOTrOWIEHOB. DOpMyIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbl M KBaJapaT pazHocTH. Dopmyna
pa3HocTH KBaapaToB. Pa3noxeHne MHONOWIEHOB HA MHOXKHUTENH.

Ypasuenusn

VYpaBHeHHE, KOpPEHb ypaBHEHUS, TpaBWia TNpeodpa3oBaHs YpaBHEHHS, PaBHOCHILHOCTD
YpaBHEHUH.

JIuneilHOEe ypaBHEHHE C OIHON NEPEMEHHOW, YMCIIO KOPHEM JIMHEHMHOro ypaBHEHHs, PEILLCHUE
TUHEHHBIX ypaBHeHHH. COCTaBeHHE ypaBHEHHIl MO YCIOBHIO 3ajadd. PerreHne TEKCTOBBIX 3a/ad C
MOMOINIBIO YPaBHEHUH.

JluHeitHOe ypaBHEHUE C JIByMsS NepeMeHHbIMH U ero rpaduk. CucreMa JBYX JIMHEWHBIX
YpaBHEHUH C JByMs NepeMeHHbIMH. PerieHne crcteM ypaBHEHHMH CIocoO0oM MoACTaHOBKH. llpumepst
peLIeHMs TEKCTOBBIX 33J1a4 C IOMOLIbIO CUCTEM YPaBHEHUIL.

Koopounamut u zpagpuxu. @ynxyuu

Koopnnuara Toukyn Ha npsiMoi. UMCIOBBIE NMPOMEXKYTKU. PaccTosHHE MEXIy IBYMs TOYKaMU
KOOPAWMHATHOMN MPAMOH.

[psmoyromeHas cucrema koopauHaT, ocm OX u Oy. AOciucca W OpJUHATA TOYKH Ha
KOOpIUHATHOW riockocTH. [TpuMmepsl TpadukoB, 3agaHHbIX (opmynamu. UTeHue rpaduKoB peabHBIX
3aBHUCHMOCTEN.

Ionstue byukumu. 'padux dynxiuu. CBoiictBa (yHkuwmi. Jluneiinas QyHkuus, e€ rpaduk.
I'paduaeckoe pemeHne TMHESHHBIX YpaBHEHUH M CHCTE IMHEHHBIX YPaBHEHHH.

8 KJIACC

Yucna u epluucienus

Ksampatuerit kopeHb u3 uncia. [loHsTHe 00 MppanroHaIbHOM YHcie. JlecaTHIHbIe TPHOIMKCHIS
ppanuoHanbHBIX umcen. CBoiicTBa apu(METHUECKWX KBAJAPATHBIX KOPHEH W WX NpPUMEHEeHHE K
peoOpa30BaHMIO YHMCIOBBIX BRIPAXKEHUH U BRIYMCIEHUSAM. J|efiCTBUTENbHBIE YHCTA.

CrermneHb ¢ LenbIM MOKa3zaTeneM U e€ cBoicTBa. CTaHmapTHas 3allKCh YKCIA.

Anzebpauueckue evlparceHus

KBagpaTasrit Tpéx4ien; pa3noKeHrne KBaIpaTHOTO TPEXWICHA Ha MHOXHUTENH.

Anrebpandeckas npodb. OCHOBHOE CBOMCTBO anredpanmdeckoil apoou. CrokeHne, BEIYATAHUE,
YMHOXKEHHE, JeleHne anredpandeckux apodei. ParmonanpHbIe BRIpaXXEHHS U UX TIPpeoOpa3oBaHue.

Ypasnenus u nepasencmea

KsanpaTtHoe ypaBHeHue, hopMyna KOpHEH KBaApaTHOrO ypaBHeHHUs. Teopema Buera. Pemenwue
YpaBHEHUH, CBOASAIIUXCS K TMHEWHBIM U KBaJlpaTHBIM. [IpocTeiimme npoOHO-painoHaIbHBIE YpaBHEHUSI.

I'padmueckas wHTEepmperanusi ypaBHEHWH C JBYMS II€PEMEHHBIMA M CHCTEM JIMHEHHBIX
YpaBHEHUH C IByMsI IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 33724 anreOpandecKuM CIiocoOOM.

YUucnoBble HEpaBeHCTBA U UX CBoilcTBa. HepaBeHCTBO ¢ 0onHOM mnepeMeHHOH. PaBHOCHUIBHOCTH
HepaBeHCTB. JIuHeliHble HEpaBeHCTBA ¢ ONHOM nepeMeHHOM. CUCTeMbl JIMHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM.

Dynxyuu

[onstre ¢pynkiun. OONAcTb ONMpeAeNneHus] 1 MHOXKECTBO 3HaYeHUH ¢pyHkuuu. CrocoObl 3agaHus
GyHKUIUH.

I'padux ¢ynknum. Yrenue cBoiictB ¢pynkumm no e€ rpaduxy. [Ipumepsr rpadukxoB ¢yHKumi,
OTPaXKaOIUX PEATIbHBIE MPOLIECCHI.



OyHKIMH, ONHUCHIBAIOIINE MPSAMYIO 1 00paTHYIO MPOMOPLUOHATBHBIE 3aBUCUMOCTH, UX TpaduKy.
Oynximuu y = x2,y = x3, y = v/x , y = |x|. [paduueckoe pernenre ypaBHeHH 1 CHCTEM ypaBHEHHIA.

9 KUIACC

Yucna u eptuucinenusn

HelicTBUTENbHBIE YKCIa

PanmonansHble Yncna, MppauoHaIbHbIE YHUCIa, KOHEYHbIC U OECKOHEUHBIE ECSATUYHBIE IPOOH.
MHOXECTBO JEHCTBUTEIBHBIX YHCEN; JCHCTBUTENBHBIC YMCIAa KaK OCCKOHEYHBIE JECATHYHBIE APOOH.
B3anmHO 0fHO3HA4YHOE COOTBETCTBHE MEXAY MHOKECTBOM JAEHCTBUTENBHBIX YHCET U KOOPAMHATHOM
psIMOH.

CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apU(METHIECKIE JEUCTBHS C ACHCTBUTEIHHBIMHA YHCIIAMU.

Wzmepenust, npuOIMKeHns1, OLEHKN

Pa3mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA, JITUTEILHOCTH MPOLECCOB B OKPYKAIOIIEM MHpE.

[TpubnmxEéaHOE 3HAYCHUE BEMYMHBI, TOYHOCTH NMpuOMmkeHus. Oxpyrienune uncen. [Ipukuaka n
OLIEHKA pe3yJIbTATOB BHIYUCIICHUH.

Ypasuenus u nepasencmea

YpaBHEHUs ¢ OTHON NEPpEMEHHOU

JIunelinoe ypaBHeHue. PellieHre ypaBHEHUN, CBOJAILIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHUH, CBOIALIMXCA K KBaJpaTHbIM. buksazpaTtHOe
ypaBHeHue. Ilpumepnl peuieHHss ypaBHEHHHW TpeTbell M 4eTBEPTOM CTENEeHEW pas3JIoKEeHHEM Ha
MHOKHTEITH.

Pemenrie 1poOHO-paliMOHATBHBIX YPABHEHH.

Pemmenrie TeKCTOBBIX 33724 anreOpanaecKuM METOI0M.

Cucrembl ypaBHEHHIA

YpaBHeHUE ¢ ABYMS TIEpEMEHHBIMH U €ro rpaduk. Perenne cucreM AByX TWHEHHBIX YpaBHEHUI C
JBYyMsl IIEpEMEHHBIMU. PelieHue cucreMm IByX YpaBHEHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpO#1 crenenu. ['padudeckast HHTEpIpETaIHs CHCTEMbl YPaBHEHHH C IByMs TIepEMECHHBIMH.

Pemenme TEKCTOBBIX 3a51ad aNredpandeckKiuM CrIoCOO0M.

Hepasenctra

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienuie TMHENHBIX HEPABEHCTB ¢ OJHOM MEpeMEHHOM. PellieHne cucTeM JIMHEHHBIX HEPABEHCTB C
omHO mepemeHHOW. KBanpatHble HepaBeHcTBA. ['padwueckas WHTEpIIpETAIius HEPABEHCTB W CHCTEM
HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

Dyukyuu

Ksagpatwunas ¢ynkmus, e€ rpaduk u coiictBa. [lapaboma, kKoopauHATHI BEpIINHBI MapabOIkI,
0Chb CHMMETPHH TTapaboIIbL.

I'padmku pyaxmmit: y = kx, y = kx+ b,y = g, y = x3,y =+/x, y = |x| n ux cBoiicraa.

Yucnoevle nociedogamenabHocmu

Onpenenenrie ¥ CIocOOBI 3a/IaHUS YMCIOBBIX TOCIEOBATETLHOCTEH

IlonsiTue 4MCIOBOW MOCIEOOBATENBHOCTH. 3aJaHUE [OCIEIOBATEIBHOCTH PEKYPPEHTHOU
dhopmymoit u hopmyroi N-TO YIeHa.

Apudmerndeckast ¥ TeOMETpUIECKast POTPECCHH

Apudmernyeckass u reomerpudeckas mporpeccuu. Popmynasl N-To 4wieHa apuPpMETHIECKOH
FEOMETPUUECKON MPOrpeccuii, CyMMbl IIEPBBIX N YIECHOB.

N3obpakeHre 4IeHOB apruMETHIECKON 1 TEOMETPUIECKON MTPOrpecCcuil TOUKaMHu Ha
KOOPJAMHATHOMN MIIOCKOCTU. JIMHEIHBIN U S3KCTIOHEHIIUANbHBIA pocT. CII0KHBIE IPOLICHTHI.

TIJIAHUPYEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUS PABOYEN
INPOI'PAMMBI KYPCA (ITO 'OJAM OBYYEHUS)

OcBoenune y4yeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS JOJDKHO
00eCTeunBaTh JOCTHIKEHHE CIICIYIONUX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 KJIACC



Yucna u evtuucnenusn

— BoimonusTh, coueras ycTHble W NHCbMEHHBIE NPUEMBI, apupMeTHUYECKHe ACHCTBHA C
palOHaIbHBIMHU YU CIIAMHU.

— HaxonmuTp 3HaueHHS YUCIOBBIX BHIPKEHUN; MPUMEHATH Pa3sHOOOpa3HbIE CIIOCOOBI M MPUEMEI
BBIUMCIICHNS 3HAYCHHI JPOOHBIX BBIPaXKEHUH, COAEPKAIINX OOBIKHOBEHHBIE U JECATHYHBIE JPOOH.

— IlepexomuTh OT OmHON (OPMBI 3alKcK YKceN K APYroi (mpeodpa3oBhIBaTh JECATHYHYIO IPOOb
B OOBIKHOBEHHYI0, OOBIKHOBCHHYIO B JICCATHUHYIO, B YACTHOCTH B OCCKOHEUHYIO ICCATHYHYIO IPOOH ).

— CpaBHMBATh U YIOPSI0UMBATH PAllUOHAIBHBIE YHCTA.

— OkpyriasaTh yucna.

— BBIMONHATE NPUKUAKY U OIEHKY pe3yiabTaTa BBIUHCIEHHH, OIEHKY 3HAa4eHHUH 4YHCIIOBBIX
BBIPA)KECHUM.

— BrImonHATH AefCTBHS CO CTENEHIMH ¢ HATYPaJbHBIMU MOKa3aTesIMH.

— [IpuMeHsTh IPU3HAKU AENUMOCTH, PA3JIOKEHUE Ha MHOXKHUTEIN HATYPaJIbHBIX YHCEN.

— PemaTtp mpaKkTHKO-OPHEHTHPOBAaHHBIE 3aJa4yd, CBS3aHHBIE C OTHOIIEHHEM BEJIWYHH,
MIPOMOPIIMOHATBHOCTBIO BEJIMYMH, IPOLEHTAMU; HHTEPIPETHPOBATh pE3yJIbTaThl pelIeHUs 3axad C
y4€TOM OrpaHUYCHUH, CBA3aHHBIX CO CBOWCTBAMH PACCMAaTPUBAEMBIX 00HEKTOB.

Anzebpauueckue eviparcenus

— HWcnone3oBaTh anreOpanyeckyro TEPMHHOJOTHIO W CHMBOJHKY, MPUMEHSTh €€ B IpoIecce
OCBOCHUS YUeOHOT0 MaTepHara.

— Haxomuts 3HaueHms1 OyKBEHHBIX BBIPAKEHHH MPH 3aJaHHBIX 3HAYEHHUSIX TIEPEMEHHBIX.

— BrimonmHsaTe TmpeoOpa3oBaHUsi I1IEIOr0 BBIPAKEHHS B MHOTOWICH IPHBEJCHHUEM ITOJ00HBIX
CJTaraeMbIX, PACKPBITHEM CKOOOK.

— BrINMOMHATE yMHOKEHHE OFHOYJIEHA HAa MHOTOWIEH W MHOTOWIEHA HAa MHOTOYJIEH, MPUMEHATh
(hopMyIIBI KBaipaTa CyMMBI M KBaIpaTa pa3HOCTH.

— OCylIeCTBIIATh Pa3I0KEHNUE MHOIOWIECHOB HA MHOMKUTENU C ITOMOIIbIO BBIHECEHUS 33 CKOOKH
0011er0 MHOXKHTEIIS, TPYIIIUPOBKH ClIaraeMbIX, IIPUMEHEHUS (OPMYII COKPAIIEHHOTO YMHOXKCHHUSL.

— IlpumensTs npeoOpa3oBaHMsS MHOTOWICHOB JUIS PELICHHS PA3IMYHBIX 337ad U3 MaTEMaTHKH,
CMEXHBIX IPEIIMETOB, U3 PeabHON IPAKTUKH.

— Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATYpalbHBIMH IIOKA3aTENsIMH IS IPEeoOpa3OBaHUS
BBIpAYKEHU.

Ypasuenus u nepasencmea

— Pemate nuHeElHbIE ypaBHEHHs C OJHOH IIEPEMEHHOM, NpPUMEHsAA IpaBuja Iepexoda OT
HCXOTHOI'0 YPaBHEHMSI K PABHOCUIIBHOMY eMy. IIpoBepATS, SIBIISETCS JIM YUCII0 KOPHEM YPaBHEHHUS.

— IlpumensTs rpaduueckue METOBI IPU PELLICHUHN JIMHEWHBIX YPAaBHEHUH U MX CHCTEM.

— IlonOupate mpuMepsl map 4ucell, ABISIOIUXCS PELIEHHEM JIMHEWHOIO YPaBHEHHS C ABYMS
[IepEMEHHBIMHU.

— CtpouTh B KOOPAMHATHOH MJIOCKOCTH I'paMK JIMHEHHOIO YPaBHEHHS C IByMS II€PEMEHHBIMH;
MOJB3YACH IPa(UKOM, IPUBOAUTE IPUMEPHI PELLICHUS YPaBHEHHUSL.

— Pemmate cucrembl ABYX JHMHEHHBIX YpaBHEHHH C ABYMs IIGPEMEHHBIMHM, B TOM YHCIIE
rpaduyeckm.

— CocTraBiiaTh U peliaTh JUHEHHOE YPAaBHEHUE UM CUCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBUIO
3aJa4u, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJayud MOJy4YeHHBINH pPe3yibTaT.

Koopounamut u epagpuxu. @yukyuu

— HzoOpaxarh Ha KOOPAMHATHOM NPSAMON TOUYKE, COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM,
JIy4H, OTPE3KH, HHTEPBAJIbl; 3alIMChIBATH YMCIOBbIEC IPOMEKYTKH Ha alNre0pandeckoM s3bIKe.

— OrmeyaTb B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOPJIMHATaM; CTPOMTH IpaduKu
JTIUHEHHBIX (QYHKITHIA.

— OnuceiBaTh ¢ NOMOIIBIO (YHKUMH M3BECTHBIE 3aBUCUMOCTH MEKAY BEIHYMHAMH: CKOPOCTb,
BpeMsi, pACCTOSHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTENBHOCTD, BpeMsl, 00bEM pabOTHI.

— Haxonuts 3HaueHne QyHKINHU 0 3HAYCHUIO €€ apryMeHTa.

— llonumarp rpaduyeckuii crnocod mUpeAcTaBieHWs W aHaIM3a WHPOPMALMM; H3BJIEKaTb M
HWHTEPIPETUPOBATH HHPOPMALMIO U3 TPaQUKOB peabHBIX MPOLIECCOB U 3aBUCHUMOCTEH.

8 KJIACC
Yucna u eviuucnenusn



— Hcnonp3oBaTh HauyanpHBIE MPEACTABICHHS O MHOMECTBE JEHCTBUTEIBHBIX YHCEN IS
CpaBHEHHSI, OKPYTJICHUS M BBIYMCIICHUI; N300pakaTh IeHCTBUTEIbHbIC YHCIIa TOYKAMU Ha KOOPIUHATHOM
HPSIMOM.

— [IpumensTe moHATHE apUPMETHUECKOrO KBaAPAaTHOTO KOpHS; HAXOAWTh KBaJIpaTHBIC KOPHH,
UCTIONB3YsI TP HEOOXOAMMOCTH KaJIbKYJISITOP; BBIIOJNHATH MPeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIUX
KBaJPaTHBIE KOPHU, UCIOJIb3Ys CBOMCTBA KOPHEN.

— Hcnonbp30BaTh 3anmcy OOJNIBIIMX M MAJIBIX YMCE ¢ IOMOIIBIO IECATUYHBIX APOOCH U CTENeHEeH
gucna 10.

Anzebpauueckue evipajrcenus

- HpI/IMeHSITI) IOOHATHEC CTCIICHMW C ILCJIbIM II0KA3aTCICM, BBIIIOJIHATH HpeO6pa3OBaHI/Iﬂ
BBIpKEHHIA, COIEPKAIINX CTEIEHHU C LIEIBIM MTOKa3aTelleM.

— BrimonHsaTh TOXICCTBCHHBIC Hpe06pa3OBaH1/151 panroHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBEC ITpaBUJI
JICHCTBUI HaJl MHOTOYWICHAMH U aJir€OpandecKUMU APOOSIMHU.

— PackitajpiBaTh KBaPATHBIN TPEXUIEH HA MHOXKHUTEIH.

— [pumensts mpeoOpa3oBaHUsl BBIPRKEHHWH JJIsI PEUICHUS Pa3IMYHBIX 3ajad M3 MaTEMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAIILHOMN IPAKTUKHU.

Ypaguenus u nepagencmea

— Pemate HHHeﬁHLIe, KBaJpaTHBIC YPAaBHCHUA W PAallMOHAJIBHBIC YPABHCHU, CBOAANIUCCA K HUM,
CUCTEMBI JIBYX YPaBHEHUH C IByMS IIEpEMEHHBIMU.

— IlepexomuTh OT ciloBecHOH (OPMYITUPOBKH 3a/aud K e€ anredpanyecKoil MOJIE ¢ TOMOIIBIO
COCTaBJICHU YpaBHCHUA WM CHUCTEMBI ypaBHeHHﬁ, HUHTCPIIPETUPOBATE B COOTBETCTBUH C KOHTCKCTOM
3a/1a4y IIOJIyYE€HHBIN pe3yibTart.

- HpI/IMeHSITB CBOMCTBA YHCIIOBBIX HEPABCHCTB JIsI CpPaBHCHUA, OILICHKH, pCIIaThb JIMHEHHBIE
HEpaBEHCTBA C OJHOM NMEPEMEHHONH W WX CHCTEMBI; JIaBaTh rpadUvecKyl0 HIUTIOCTPAIMIO MHOXKECTBA
pelleHUi HepaBeHCTBA, CUCTEMbl HEPAaBEHCTB.

Dyuxkyuu

— IlonumaThs M HCIONB30BaTh (YHKIMOHAIBHBIC MOHSATHS U S3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003Ha4€eHMs1); ONPENeNATh 3HaueHHe (YHKIUHU 110 3HAUECHUIO apI'yMEHTa; ONpeNessTh CBONCTBA

— ¢yukuuu 1o e€ rpaduky.

— Ctpoutb rpaduKu JIEMEHTAPHBIX QYHKINN BUAA Y = S y = x?,

— y=2x%y =+/x, y = |x|; onuceIBaTh CBOiiCTBA UNCIOBOI (QYHKINH TI0 €& rpaduKy.

PABOYASA ITPOT'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7-9 KIIACCBI

HEJA U3YYEHUS YYEBHOI'O KYPCA

«MaremaTuKy yXe 3aTeM YYHUTh HAJ0, YTO OHAa yYM B IOPSIIOK MPHUBOAUT», — IUCAT BEIUKUN
pycckuii yaeHsiii Muxann BacunbeBud JlomoHOCOB. I B 3TOM COCTOMT OfHa W3 IBYX Lened 00ydeHUs
TeOMETPUH KaK COCTABHON 4aCTH MAaTEMAaTHKH B LIKOJIE. DTOM LIETH COOTBETCTBYET JIOKA3aTEIbHast TMHUS
npenofaBanus reometpun. Cienyst mpencTaBleHHOW pabodeld mporpaMme, HauMHasi ¢ CeIbMOro Kiacca
Ha YpOKax TeOMETPUU OOYHYaIOLIMHCS Y4YUTCS NPOBOAUTH IOKA3aTEIbHBIC DPACCYXKIEHHS, CTPOHUTH
JIOTHYECKHE YMO3AKIIIOUEHUS, [OKA3bIBaThb HCTUHHBIC YTBEPXKAEHUS U CTPOUTH KOHTPIPUMEPHl K
JIOXKHBIM, TPOBOIUTH PACCYXKIEHHS «OT TPOTUBHOIO», OTIMYaTh CBOMCTBA OT IIPU3HAKOB,
(dbopmynupoBaTh OOpaTHBIE YTBEPKACHUS. YUEHHK, OBJIAAEBIIMHA HMCKYCCTBOM pacCyXaaTh, OyAeT
NPUMEHATh €0 W B OKpYXaroued Xu3HH. M B 3TOM COCTOUT Ba)KHOE BOCIMTATEIbHOE 3HAUYEHHE
W3y4YEHHS T€OMETPHUH, IPUCYIIIEe IMEHHO OTEYECTBEHHON MaTeMaTHUECKOH IIKOJIE.

BMmecte ¢ Tem aBTOpBHl NpOrpaMMbl NMPEJOCTEPETAlOT YUUTENS OT H3JIHMIIHEro (GopMannu3ma,
0COOCHHO B OTHOILLIEHHWU HayaJl U OCHOBaHMU reomerpuu. Ppaniysckuii marematuk Xan Jlpenonse mo
3TOMY IOBOJy BbICKazascsi Tak: «UTo Kacaercs NenMKaTHOM NMpoOjeMbl BBEACHHUS «AKCHOM», TO MHE
Ka)KeTCsl, YTO Ha MEPBBIX MOpax HYKHO BOOOLIe W30erath MPOU3HOCUTH caMo 3TO clioBo. C Ipyroi xe
CTOpPOHBI, HE cJeqyeT YIyCKaThb HM OJHOH BO3MOXXHOCTH JaBaTh NMPHUMEPHI JOTMYECKUX 3aKITIOUECHHH,
KOTOphle Kyna B Oomnbliell Mepe, 4eM HIes AKCHOM, SIBISIIOTCS HMCTUHHBIMA M €IMHCTBEHHBIMH
JBUTATEISIMA MaTEMaTHYECKOT'O MBILIJICHUS.

Bropoii wmenpio HW3ydeHUsi TEOMETPHUU SBJISETCA MCIIONb30BaHME €€ KaK HMHCTPYMEHTa Npu
pELICHNN KaK MaTeMaTU4ecKuX, TaK W MPAaKTHYECKUX 3a7ad, BCTPEUAIOIIMXCS B PEAJbHOM KHU3HH.



OKOHYMBIIMI KypC T€OMETPUU LIKOJIBHUK JOJKEH OBITh B COCTOSHUH OIPEACIUTH T'€OMETPUYECKYIO
¢urypy, omnmcath CIOBaMH [AHHBIH UYEpTEK MIM PHCYHOK, HAWUTH IUIOMIAAb 3€MEIBHOTO YYacTKa,
paccunTaTh HEOOXOOMMYIO AJIMHY ONTOBOJOKOHHOTO Kabens Wi TpeOyemble pasMephl rapaxa Jyis
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BEIUMCIUTENbHAS JUHUS B U3yYEHUH T€OMETPHH B ILKOJIE.
JanHas npakTrdeckasi TUHHA SBJSIETCS HE MeHee Ba)KHOH, UeM IepBasl.
MECTO YUYEBHOI'O KYPCA B YUEEHOM ITJIAHE

CormacHo yueOHOMY TutaHy B 7—9 kimaccax m3ydaercss yu4eOHbI Kypc «I eomerpus», KOTOpBIH
BKITIOYAET CJEYIOIIMe OCHOBHBIC pasieibl coxepkanus: «[ eomerpuueckue GUTypsl U UX CBOHCTBAY,
«/3MepeHre TEOMETPHUYECKUX BEIMYUH», a Takke «J{ekapToBbl KOOPIMHATHI Ha TUIOCKOCTHY,
«Bekropbiy, «/IBrmxenns miockoctn» u «I[IpeodpazoBaHus Mog00H».

VueOHbli M1aH NpegycMaTpUBaET U3yUeHHEe TeoMeTpUHU Ha 6a30BOM YpOBHE, UCXO/S U3 HE MEHee
68 y4eOHBIX 4acoB B y4eOHOM IOy, BCEro 3a TpH roja ooyuenus — He MeHee 204 Jacos.

COAEPXKXAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMUA)

7 KJIIACC

Havanpueie mnoHATHA TeomeTpuu. Touka, mpsMas, OTPE30K, Jyd. Yroia. Buasl yrios.
BeprukanbHble U cMexHble yribl. buccektpuca yria. Jlomanasi, MHOroyrojasHuk. IlapannensHocTs u
MIEPIIEHANKYIISIPHOCTD MPSIMBIX.

Cummerprunsie (urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cUMMeTpuu. I[IpuMepsl cuMMeTpuu B
OKPY’KafOIEM MHpE.

OCHOBHBIE TOCTPOEHHS C TOMOIIBIO IUPKYJIS U JIMHEHKH.

TpeyronsHuk. Bricota, Meamnana, OuccekTpuca, WuX cBoicTBa. PaBHOOenpeHHBIH W
PaBHOCTOPOHHUM TPEYrOJIbHUKU. HepaBEeHCTBO TpeyrojibHUKA.

CBoiicTBa 1 MPU3HAKH PaBHOOEIPEHHOT 0 TpeyronbHuKa. [Ipi3Haky paBeHCTBA TPEYrOIHHUKOB.

CBoiicTBa M TIPU3HAKW MapaJUIEIbHBIX NPAMBIX. CymMMa yIJoB TpeyrolbHHKAa. BHEmHue yriel
TpPEYrOJIbHUKA.

[IpsmMoyrombHBIH  TpeyrolbHUK. CBOWNCTBO MEAWAaHBI  IPSIMOYTOJBHOT'O  TPEYTOJIbHHUKA,
NMPOBEEHHON K TUNOTEeHY3€. [I[pu3HaKku paBeHCTBa MPAMOYTOJbHBIX TPEYroJbHUKOB. [IpsiMOyronbHbBIN
TPEYToNbHHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, Teopema
0 OompiieM yriie 1 OONbIIel CTOPOHE TpeyroiabHIUKA. [lepreHauKysap 1 HaKJIOHHAs.

I'eoMerpuueckoe MecTo ToueK. buccekTpuca yria U cepeauHHBII NEPHIEHINKYISIP K OTPE3KY Kak
FEOMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh W KpYT, XOpZia M JAUAMETp, UX CBOWCTBAa. B3anMHOE pacroiokeHne OKPY>KHOCTH H
mpsimoit. KacatenmpHass m cekymasi K OKpyKHOCTH. OKpyXHOCTh, BIIMCaHHas B yroia. BrucanHas u
OIKMCAHHASl OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerbipéxyronsHuku. IlapamnenorpamMM, ero mnOpu3HakKd W CBOMCTBA. YacTHblE cllydau
MapauieIorpaMMoB (IIPSMOYTOIBHUK, pOMO, KBaApaT), X MMPU3HAKU U cBoWcTBa. Tpanenns, paBHOOOKas
Tparenus, e€ cBoicTBa U Mpu3Haku. [IpsMoyronsHas Tpamenus.

HenTpanbHas cCHMMETpHSL.

Teopema Daineca 1 TeopemMa 0 MPOMOPLIUOHAIBHBIX OTPE3KaX.

CpenHue JIMHUY TPEYrOJIbHUKA U TPACLUU.

[lomobue TtpeyronpHuUKOB, KOd(DdummeHt momodus. IlpusHaku 1OMOOMS TPEYTOIHHUKOB.
[Ipumenenue nogo0Hst MPH PELICHUH TPAKTUIECKUX 33/1a4.

CpoiictBa 1uromane reomerpudeckux ¢uryp. PopMmynsl JUid  [UIOMAAM TPEYrONbHUKA,
napasuienorpamma, pom0a u Tpanenuu. OTHOLIEHUE TUIoMaAei MoKo0HbIX QUTYD.

Brruucnenuve miomagei TpeyronbHUKOB U MHOTOYT OJIbHUKOB Ha KJIETYaTol Oymare.

Teopema I[Tudaropa. [Ipumenenne Teopems! [lndaropa npu penieHny NpPakKTUYECKUX 3a4a4.

CuHyc, KOCHHYC, TAaH['€HC OCTPOr'0 YIja HPSMOYIOJIbHOTO TPEYrojibHUKa. TpUTroHOMETpHYEcKHe
¢ynkuuu yrios B 30°, 45° u 60°.

Brincannble U LeHTpaJibHBIE YTJIbI, YIOJI MEXKIY KacaTelbHONW W XOPAOH. YTIJbI MeXIy XOpAaMHu U
CeKylIMMH. BrucanHele ¥ ONUCAHHBIE YETHIPEXYTONBHUKH. B3auMHOe pacnoioxeHHe IByX
okpyxHocreil. Kacanue okpyxnocreil. O01pe KacaTenbHble K IBYM OKPYXHOCTSIM.

9 KJIACC



Cunyc, kocunyc, tanreHc yrioB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO.
®opMynbl IPUBEIECHHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB. PelieHHMe MpaKTHYECKUX
3a/1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHYCOB.

[IpeoOpazoranue nomodust. [logo0re COOTBETCTBEHHBIX JJIEMEHTOBR.

Teopema o mpou3BeaeHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIEHUH OTPE3KOB CEKYIIHX, TeOpemMa
0 KBaJpaTe KacaTeIbHOMU.

Bekrop, mrHa (MOIynb) BEKTOpa, COHAIIpaBIEHHBIE BEKTOPHI, MPOTUBOMOIOKHO HalpaBJIeHHbIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMy HaJ BeKTopaMu. PaznmoxeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopamuaTel BekTopa. CKansipHOEe NpOU3BEAECHUE
BEKTOPOB, MPUMEHEHHUE IJIs1 HaXOXKJACHUS JUIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPaBHEHUS INPSAMOM M OKPYKHOCTHM B KOOpAMHATax,
repecedeHre OKpy>KHOCTEHN 1 MPpsAMBIX. MeToa KOOpAWHAT U €ro MpHUMEHEHHE.

IIpaBunbHbIE MHOrOyrosibHUKW. JlimHa OKpykHOCTH. I'pagycHass M paauaHHas Mepa YIUIa,
BBIYMCIICHHE IJIMH IyT OKpykHOcTeil. [lmommane kpyra, cekTopa, CerMeHTa.

JIBWDKEHHS TUIOCKOCTH WM BHYTPEHHHE CHMMETpHH QUryp (3JeMEeHTapHbIE MPEACTaBICHUS).
[TapannensHbiil nepenoc. [ToBopor.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
MNPOI'PAMMBI KYPCA (ITO 'OJJAM OBYYEHMUS)
OcBoenue yueOHOro Kypca «I['eomerpusi» Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs IOJIKHO
00eCreunBaTh JOCTHIKCHHE CIICAYIONIUX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3y/IbTATOR:

7 KJIACC

— Pacrnio3HaBaTh M3ydeHHbBIE reOMETpHUEcKre (GUTYPHI, ONPEACISITh HX B3aHMHOE PacIIONIOkKEHNE,
n300pa’kaTh TE€OMETPUYECKHE (PUTYPBI; BBIIIOTHATD YEPTEKH MO YCIOBHUIO 3a1auu. M3MepaTh TUHEHHbIE 1
YIJIOBBIE BEIMUUHBIL. PelaTh 3a1a4n Ha BEIUMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

— Henatps rpyOyro OLIEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYMH IIPEIMETOB B PEAJIbHON >KU3HH,
pa3MepoB IPUPOIHBIX 00BEKTOB. Pa3nuuaTh pa3mMepbl 3TUX OOBEKTOB 110 MOPSAAKY BEIUYHHBL

— CTpouTh 4epTEeXH K TEOMETPUUECKUM 3aauaM.

— Ilonp3oBaThCs MpU3HAKAMU PAaBEHCTBA TPEYTOJILHUKOB, MCIIONb30BAaTh IPU3HAKU M CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3aa4.

— IIpoBoauTh NOrUYECKUE pacCy ACHHs C UCTIOIb30BAHUEM I'€OMETPUIECKUX TEOPEM.

— Ilonp30BaThCs MpHU3HAKAMH PABEHCTBA NPSIMOYT'OJIBHBIX TPEYTOJIbHHUKOB, CBOMCTBOM MEANAHBI,
MIPOBENEHHON K TMIIOTEHY3€ NPSIMOYT'OIbHOIO TPEYTONbHUKA, B PELICHUN T€OMETPUIECKUX 3aad.

— OmnpenenaTts napauieabHOCTh MPSIMBIX C IIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU CEeKyIuas.
OmnpenensiTe NapajuIeIbHOCTh NPSIMBIX C MIOMOILIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OAHOM MpsIMOil 110
TOYEK APYToil IpsIMOM.

— Pemats 3a1aum Ha KneryaToit Oymare.

— IIpoBoouTh BBIYMCIEHHS W HAXOAWTh YHCIOBbIE M OyKBEHHBIC 3HA4YEHHs YIJIOB B
TEOMETPUYECKUX 3aJayax C HCIOIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHHKOB W MHOI'OYTI'OJBHHKOB,
CBOMCTB YIJIOB, OOpa30BaHHBIX IpPU IIEPECEUCHUH IBYX NapaylIelbHbIX NPsMBIX ceKymied. Permats
MIPAKTUYECKHUE 3aJja4l Ha HAXOXKICHHE YITIOB.

— Brnapmerp moHsITHEM reOMETPUYECKOrO MECTa TOYEK. YMEThb ONpPENessTh OMCCEKTPUCY yIia U
CepeNMHHBII MEePHEHAUKYISP K OTPE3KY KaK FeOMETPUUYECKHE MECTa TOYEK.

— ®opMynupoBaTh ONpPEAETICHUSI OKPY)KHOCTH M Kpyra, XOpAbl W JAWaMeTpa OKPY)KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOWCTBA MPH PELICHUH 3a1ad.

— Brnanmers noHsTHEM ONMMCAaHHON OKOJO TPEYrOJbHUKA OKPYXHOCTH, YMETh HAXOAUThH €€ LIEHTP.
[Tonp30BaThCst pakTaMH O TOM, YTO OMCCEKTPHUCH YITIOB TPEYrOJbHUKA MEPECEKAIOTCsl B OJHOM TOUKE,
0 TOM, YTO CEPEIMHHBIE EPIEHANKYIISPBI K CTOPOHAM TPEYroJbHHUKA MEPECEKAIOTCs B OHON TOUKE.

— Bnamerp  moHsTHEM ~— KacaTeNbHOW K  OKPYKHOCTH,  IIOJIb30BAThCS ~ TEOPEMOHM O
MepHeHINKYIAPHOCTH KacaTeNbHOW U paanyca, MPOBEIEHHOTO K TOUYKE KacaHHs.

— Ilonp3oBaThcs MpoCTEHILIMMH T€OMETPUUECKMMH HEPABEH CTBAMH, IIOHUMATh WX MPAKTHYECKUN
CMBICII.

— IIpoBoauTH OCHOBHBIE T€OMETPHUUECKUE TOCTPOCHUS C MOMOIIBIO IUPKYJIS U JIMHEHKH.
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— PacriozHaBaTh OCHOBHBIE BHUJBI YETBIPEXYTOJBHUKOB, MX JJIEMEHTHI, IIOJNb30BATLCA UX
CBOMCTBaMU IIPU PELICHUY F'€OMETPUYECKUX 3a1aU.

— Bragers monsTHEM cpenHell TMHUU TPEYroJbHUKA U TPANELUH, IPUMEHSTh UX CBOWCTBA MpH
peuieHny reomerpudeckux 3anad. [lonp3oBaTthecs Teopemont daneca s pelIeHUs TPAKTUYECKUX 3a1ady.

— [IpumMensTH PU3HAKHU MOO0HS TPEYTONBHUKOB B PELICHUU TEOMETPHYECKHX 3a/1a4.

— INonp3oBatecst Teopemoit Iludaropa s perieHUs TEOMETPUUYECKUX WU TPAKTUYESCKUX 3ajlad.
CTpouTh MaTeMaTHYeCKYl0 MOJAETh B IPAKTUYECKUX 3a7adaX, CaMOCTOATENbHO JeNaTh YepTex MU
HaXOJIUTb COOTBETCTBYIOLME JJINHBI.

— Brnagers MNOHATHAMM CHHYCa, KOCHHYCA M TaHIECHCA OCTPOro yria MpsSMOYIOJIbHOIO
TpeyroyibHUKA. 1101b30BaThCs STUMHU ITOHATUAMU JJIs PELLEHUS ITPAKTUYECKUX 3a/1a4.

— Bpruucnate (pa3muuHbIME clioco0amMu) TUIONIA L TPEYTOJbHUKA W TUIOMIAH MHOT'OYTOJBHBIX
¢uryp (monp3ysch, TI/€ HEOOXOMUMO, KaIbKyIsITOpoM). [IpHMEHSTh TONyYeHHBIE YMEHHS B
MNPAaKTHYECKUX 3aJa4ax.

— Brazners NOHATHAMHU BIMCAHHOIO U LIEHTPAJIBHOIO YIUIA, HCIIOIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MeXIy XopJaMu (CeKyIIMMH) M yIJIe MeXAy KacaTelbHOW M XOpIOW NpU pelieHUuH
FEOMETPUYECKHUX 3aay.

— Brnagerp NOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHSITh CBOMCTBA OINMCAHHOTO
YEeTBIPEXYTOIbHUKA [IPU PELICHUH 3aa4.

— IIpuMeHSITh NTOJly4EHHBIE 3HAaHUS HA NPAKTHUKE — CTPOUTh MAaTEMATHUYECKUE MOJENIH I 3a]1a4
peambHOW JKWU3HH H TPOBOIUTH COOTBETCTBYIOIIME BBIYHCICHHUS C NPUMEHEHHEM NOA00us |
TPUTOHOMETPHH (IIOJTB3YSICh, I/Ie HEOOXOMUMO, KaJIbKYJISTOPOM).

9 KJIACC

— Hcrnonb30BaTh TPUTOHOMETpHYECKHE (YHKIHMH OCTPBHIX YIJIOB UIS HAXOXKICHUS Pa3IMIHBIX
3JIEMEHTOB IIPSIMOYT OJIBHOT'O TPEYT OJIbHUKA.

— Ilonb3oBarbcs dopMynaMu NPUBEINECHUS U OCHOBHBIM TPUI'OHOMETPUYECKUM TOXAECTBOM MJIS
HaXOXKIECHUSI COOTHOIIEHUH MEXAY TPUTOHOMETPUUECKUMU BETUYMHAMU.

— Hcnone3oBaTh TEOpPEMBl CHHYCOB M KOCHHYCOB JUISl HAaXOXICHUS PA3JIMUHBIX 3JEMEHTOB
TPEYroJbHUKA («PELIEHHE TPEYTOJIbHUKOBY), IPUMEHSTh UX IPH PELICHUH T€OMETPUYECKUX 3a1a.

— Brnapmers monstusMu mnpeoOpazoBaHHsA IMONOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaTbCsl CBOMCTBaMHU IMOZOOMSI IPOU3BOJIBHBIX (QUIYp, YMEThb BBIYHUCIATH JUIMHBI U
HaxXOIuTh YIJbl Y NMoAoOHbIX ¢uryp. [IpuMensaTs cBoiicTBa monoOus B MPAKTUYECKUX 3a7adax. Y MeTh
IIPUBOAUTH IIPUMEPHI TOJOOHBIX QUIYp B OKPYXKAIOIIEM MHUPE.

— Ilonp3oBaTbCcst TeopemMaMu O MPOM3BEIECHUH OTPE3KOB XOpA, O IPOU3BEICHUH OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

— Ilonp30BaThCsl BEKTOpaMH, OHMMATh UX F€OMETPUYECKUN U (PU3NUYECKUI CMBICI, IPUMEHATh
UX B PELICHUU T'€OMETPHUECKUX U (U3MUecKux 3anad. [IpuMeHsTh cKansapHOe MPOU3BEIECHHE BEKTOPOB
JUISL HAXOXKIGHUS JUTUH U YTJIOB.

— Ilonp3oBaTbCsi METOOOM KOOPIMHAT HA IUIOCKOCTH, MPHUMEHATH €ro B PEIICHUH
IEOMETPUYECKUX U MPaKTHYECKUX 3a1ad.

— Brnapmerp moOHATMSMH TNPaBUIBHOTO MHOTIOYIOJBHUKA, JIMHBI OKPY>KHOCTH, [UIMHBI JyTd
OKPYXXHOCTH M PaJIMaHHOW Mephl yIJia, YMETh BBIYMCIATH IJIOWIAAb Kpyra W ero dacted. IIpumeHsTH
MOJTy4YEHHbIEC YMEHUS B IPAKTHYECKUX 3a]adax.

— Haxomute ocu (Mnu ueHTpPeI) cUMMETpHUHM (UTYp, HPUMEHSATH [ABWKEHHS IUIOCKOCTH B
MpOCTEHIINX CITydasx.

— IlpumensATH MOMy4YeHHBIEC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEeMAaTHUECKHE MOJEIH IS 3a1a4
pea’dbHOM KHM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHHS C MPUMEHEHHEM I[OoA00us H
TPUTOHOMETPHUYECKUX (PYHKIHMH (TOIB3YsICh, Te HEOOXOAUMO, KaJIbKYJIITOPOM).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA.



7—9 KJIACCBI

HEJHU U3YYEHUS YYEBHOI'O KYPCA

B coBpemenHoM nH(pOBOM MHpE BEPOSTHOCTb M CTATHUCTHKA NPHOOPETAloT BCE OONBIIYIO
3HaYMMOCTb, KaK C TOYKM 3PEHUS TPAKTHUECKUX NPHIOKEHWH, TaK W UX POIU B 00pa3oBaHUM,
HEOOXOJJMMOM KaxKJOMY 4elioBeKy. Bospacraer uncno npodeccuii, mpu oBlIaJeHUN KOTOPBIMH TpeOyeTcs
xopomasi 6a3oBasi MOATOTOBKA B 0O0OJACTH BEPOSTHOCTH M CTATUCTHUKH, TaKas MOJATOTOBKA BajKHA IS
MPOIOIHKEHMs 00pa30BaHUs U sl YCIEITHON NpodhecCHOHABLHOM Kaphephl.

Ka>1<)11)11‘/'1 YCJIIOBCK MNOCTOAHHO NPUHUMACT PCHICHNA Ha OCHOBC MMCIOIUXCA Y HCTO JaHHBIX. A JIIsL
O6OCHOB3HHOFO IMPUHATUA PCHICHUA B YCJIOBHUAX HEAOCTAaTKa WMJIN n30BITKA I/IH(i)OpMaLII/II/I HCO6XOILI/IMO B
TOM YHCIIE XOpOUIO C(POPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUIECKOE MBIIIICHHUE.

UmenHo moaToMy oOCTpO BCTalla HEOOXOAUMOCTH  copmMHupoBaTh y  00yYaroIIMXcCs
(YHKIIMOHANBHYIO TPaMOTHOCTb, BKIIOYAIONIYI0 B Ce0sl B KayecTBE HEOTHEMIIEMOW COCTaBJISFOIICH
yMEHHE BOCIPHUHHUMATh M KPUTHUYECKH aHAIM3HPOBATh MH(POPMAIUIO, TPEICTABICHHYIO B Pa3IHMYHBIX
¢dbopmax, TMOHMMATh BEPOSTHOCTHBIH XapakTep MHOTHUX peajbHBIX MPOIECCOB M 3aBUCHMOCTEH,
MPOU3BOJNTE MPOCTEHININE BEPOSTHOCTHBIE PAacy€rhl. 3HAKOMCTBO C OCHOBHBIMHU MpPUHIMIIAMH cOOpa,
aHalM3a W TMPEJCTaBICHUS JIAaHHBIX M3 PAa3JIMUHBIX cep KHU3HM OOIIecTBa M roCyAapcTBa MpHOOIIAET
oOydvaronuxcst K OOIIECTBEHHBIM HHTepecaM. l3ydeHne OCHOB KOMOWHATOPHUKH pa3BUBAET HABBIKU
opraHu3anuy nepedopa u mojcuéra Ynucia BApHaHTOB, B TOM YHCIIE, B TPUKIIAAHBIX 3a/ladax. 3HAKOMCTBO
C OCHOBaMH TeOpWH rpadoB co3Maér MareMaTndeckuit GyHaaMeHT Juisi GOPMHUPOBaHUST KOMIICTEHIINN B
obmactu MHGOPMATHKH M IUQPPOBBIX TexHOmorui. [loMMMO 3TOro, HpU H3YYEHUH CTATHCTUKUA U
BEPOSITHOCTU OOOTAIIAIOTCS MPEACTABICHHS YYalIUXCcsS O COBPEMEHHOW KapTHHE MUpPa M METOJaX ero
HUCCICI0BaHNMA, @OpMpre’TCH IIOHUMAHUE POJIM CTATUCTUKHU KaK HCTOYHHUKA COLUAIBHO 3HAYNMOI
HHq)OpMaHHH 1 3aKJIaJIbIBaAIOTCA OCHOBBI BEPOATHOCTHOT'O MBIIIIJICHU .

B cooTBercTBUM ¢ JaHHBIMH IENSIMH B CTPYKTYype IporpamMmsbl yuebHoro Kypca «BeposTHOCTh U
CTATHCTUKa» OCHOBHOM IIKOJIBI BBIACIEHBI CIEAYIOIIHUE COAECPIKATENBHO-METONUYECKUAE JIMHUM:
«IIpencraBieHue JaHHBIX U ONKCcATENbHAs CTATUCTUKAY; «BeposTHOCTEY»; «DI1eMEeHThl KOMOMHATOPUKIY;
«BBenenue B Teopuio rpadoBy.

Conepxxanue nuHuu «lIpencraBieHue NaHHBIX U OMHUCATENbHAs CTATHCTHKA» CIYXHUT OCHOBOH
st (OPMUPOBAHUSI HABBIKOB PAabOTHI ¢ MH(pOpMAIMEH: OT YTEHHS M HMHTEpIpeTalnuy HH(OpMAIHH,
IPEe/ICTABICHHON B Ta0NMIax, Ha IuarpaMMax U rpadukax g0 cOopa, MpecTaBICHUS M aHaIn3a JaHHbBIX
C HCIIONb30BAHUEM CTAaTUCTHYECKUX XAapaKTEPUCTUK CPEOHUX M paccenBaHus. Paboras ¢ naHHBIMH,
oOydarolyecsi y4yaTcs CUMTHIBATh M HMHTEPIPETHPOBATH NAaHHBIC, BBIIBUIaTh, APryMEHTUPOBATh U
KPUTHUKOBATh NPOCTEHININE I'MIIOTE3bl, PA3MBIIUIATh Hall (pakTopaMu, BHI3BIBAIOIIMMH HW3MEHYMBOCTb, U
OLICHMBATh UX BIMSHHAE HA pACCMAaTPUBAEMBbIC BETMIHHBI M ITPOLIECCHI.

WNHTYyUTHBHOE MpENCTaBICHUE O CIy4ailHOW M3MEHYHMBOCTH, HCCIEAOBAHUE 3aKOHOMEPHOCTEH U
TEHACHIUMH CTaHOBUTCS MOTUBHPYIOIIEH OCHOBOH JUIsl M3Yy4E€HHs] TEOpUM BeposiTHocTed. bompmioe
3HAYEHNE 3/1€Ch UMEIOT MIPAKTHYECKHUE 3a1aHNs, B YACTHOCTHU OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU
MOJIEIISIMH.

[lonsiTHEe BEepOATHOCTH BBOAMTCS KaK Mepa IpaBAononodus cirydaitnoro coOeitus. Ilpu n3ydenun
Kypca oOydaromuecs 3HaKOMSTCSl C MPOCTEHIIUMHE METOAAMH BBIYHCIECHHS BEPOSITHOCTEH B CIydalHBIX
JKCIEPUMEHTaX C pPaBHOBO3MOXXHBIMHM JJIEMEHTAapHBIMH HCXOJAaMH, BEPOATHOCTHBIMHM 3aKOHAMU,
MO3BOJIIIOLIMMH CTaBUTh U PeIIaTh OoJiee CIOKHBIE 3a1a4l. B Kypc BXOIT HavaIbHbIE IPEACTABICHUS O
CIIy4aliHBIX BETMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYILECTBISIETCS 3HAKOMCTBO OOYYAarOLIMXCSl C MHOXECTBAMU U
OCHOBHBIMHU OIEpALMSIMHA HaJ MHOXKECTBAMH, PACCMaTPHUBAOTCS NMPUMEPHI MPUMEHEHUS AN PELICHUs
3a1ad4, a TAK)KE MCIOIb30BAaHUS B IPYIMX MaTeMaTHUYECKUX Kypcax M ydeOHbBIX MPEeAMETax.

MECTO YUYEBHOT'O KYPCA B YUEBHOM IIJTAHE

B 7—9 knaccax msydaercs Kypc «BeposSTHOCTb M CTaTHCTHKa», B KOTOPBIM BXOAAT pa3/eibl:
«[IpencraBieHue JaHHBIX U ONKCATENbHAs CTATUCTUKAY; «BeposTHOCTEY»; «DI1eMeHThl KOMOMHATOPUKIY;
«BBenenue B Teopuio rpagoBy.

Ha u3ydyenme manHOoro xypca orBoauT 1 y4eOHBI yac B HENENI0 B TEUEHHME KaXKIOTO roja
00yueHusi, Bcero 102 yueOHBIX yaca.

COJAEPXKXAHUE YYEBHOI'O KYPCA (1O TOJAM OBYYEHMUA)

7 KJIACC



[IpencrasneHne AaHHBIX B BUAE TaONHL, IUarpaMm, TpadukoB. 3amoiHeHWe TaOJHl, YTCHUE U
MOCTPOEHUE JuarpaMM (CTONOMKOBBIX (CTONOYATHIX) W KPYroBbiX). UTeHHWe TpauKOB pealbHBIX
nporeccoB. 3BneueHne uHGOpMaUUM W3 AWArpaMM M TaONHWL, WCIONB30BaHHE M WHTEPIIPETAIHS
JAHHBIX.

OnwucatenbHass CTaTUCTUKA: cpegHee apuMeTHUecKoe, MeAuaHa, pa3Mmax, HauOonbliee Hu
HaMMEHbIIIee 3HaYCHUSI Ha0Opa YHCIIOBBIX JaHHBIX. [[pUMepHI ciTy4aifHOl W3MEHYHBOCTH.

CnydaliHpIii OKCIIEpUMEHT (OIBIT) M Clly4yaifHoe coObITHe. BeposTHocTh W dacToTa. Ponb
MAaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITUH B MPHUPOAC U B o0IIecTBE. MOHeTa W UTpalibHas
KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pebpo. CreneHp BepmmHBL. Yucimo pébep M cyMMapHas CTEEHb BEpIIWH.
[IpencraBnenue o cszHoctu rpada. Lenn u nmkiel. [Iytu B rpadax. O6xox rpada (9itiepoB MyTh).
Pemenue 3ana4 ¢ momoripio rpados.

8 KVIACC

MHOKeCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXKeCTBO. Onepaliii HaJl MHOXECTBaMU: 00beTUHEHNE,
nepeceueHre. CBoicTBa omepaluii HaJ MHOXECTBAMHU: IIE€PEMECTHTENbHOE, COYETaTEelbHOE,
pacmpenenuTenbHoe, BKIIOYEHHS. VIcnonb3oBaHWe TpaHuyeckoro TMpeCTaBICHUS MHOXKECTB IS
OIMCAHUS PeabHBIX MPOIIECCOB U SIBJICHUH, IPH PELICHUH 3a]1a4.

N3mepenne paccenmBaHus JaHHBIX. JlUcmiepcHst W CTaHAAPTHOE OTKIOHEHHE YHCIIOBBIX HaOOPOB.
[uarpaMma paccenBaHusl.

OneMeHTapHbIe CcOOBITHsI ciydaiiHoro ombita. CiydaliHble cOOBITHSA. BeposTHOCTH COOBITHH.
OneITEI ¢ PaBHOBO3MOXXHBIMH 3JIeMEHTapHBIMH COOBITHSAMHU. CirydaliHbId BbBIOOp. CBSI3p MEXIY
MaJIOBEPOSTHBIMU U MPAKTUYECKH JOCTOBEPHBIMHU COOBITHUSIMH B IPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. CBoiicTBa AepeBbEB: €AMHCTBEHHOCTH IYTH, CYIIECTBOBAHHE BUCSYEH BEPIIMHBI, CBA3b
MEKy YUCIIOM BepIIMH U urcioM péoep. [IpaBuiio ymHoxeHus. Penrenne 3aa4 ¢ moMoIipto rpados.

[IporuBomonoxxaeie coObITHsA. [uarpamma Oitntepa. OOheIMHEHHE W TIEpecEUCHHUE COOBITHIA.
HecoBmectHble coObITHS. DopMysa CIOKEHHUS BEPOSTHOCTEH. YCIIOBHAash BEpOATHOCTH. [IpaBuiio
ymHOKeHns. HezaBucumeble coOpiThs. Pemenue 3aaq Ha HaX0XKIeHNE BEPOSITHOCTEN C TIOMOIIIBIO AepeBa
CITy9aifHOT0 DKCIIEpUMEHTA, AuarpaMm Diepa.

9 KJIACC

[IpencraBienne naHHBIX B BHIE TAOIHI, qUarpaMm, rpaMKoB, HHTEpPIpETanns JaHHBIX. UTeHne
1 IIOCTPOEHME TabNuL], JUarpamMm, rpa(uKoB 10 peaabHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. Coderanus u uncio coderanuid. TpeyronsHuk [lackans. Pemenwne
3aja4 C UCIOJIb30BaHNEM KOMOMHATOPUKY.

I'eomerpuueckas BepoarHOCTh. CityyaiHbI BEIOOP TOUKH U3 (QUIYpHI HA IUIOCKOCTHU, U3 OTPe3Ka U
U3 IyTU OKPY>KHOCTH.

Ucneitanne. Ycmex m Heymawa. Cepus MCHBITAaHWNA 110 TiepBoro ycmexa. Cepusl WCHBITaHUHA
Bepaymmu. BeposTHOCTH COOBITHH B CepyU UCTIBITAHUN bepHymm.

CrnydaiiHasi BeIMUMHA U pacrnpeaesieHue BeposTHOCTe. IIpuMepbl MaTeMaTHYECKOr0 OXXHUIaHUS
KaK TEOPETHYECKOr0 CPEOHEro 3HAYCHHUS BEIWYMHBL. MaTeMaTHUecKoe OXHAAHUE MU JUCIEPCHS
CIIy4ailHOM BEJTMYMHBI «UUCIIO YCIIEXOB B CEPUU UCIBITAHUN bepHyminy.

[lonsatre o 3axoHe Oompmx Ymcen. M3mepeHHWe BEpOATHOCTEH C TOMOIIBIO YacToT. Pomb u
3HAUYEHHE 3aKOHA OOJBIINX YHCEN B MPUPOJIE U OOIIeCTBE

IJIAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHMSI PABOYEI
IMPOTPAMMBI KYPCA
(I10 TOJIAM OBYYEHHSI)

Hpe)lMeTHBIC pe3yabTaTbl OCBOCHHA KypcCa «BepOHTHOCTL M CTaTHCTUKa» B 7—9 Kiaccax
XapaKTCPpU3YIOTCA CICAYIOINMU YMCHUSMU.

7 KJIACC

— YuraTs nHpOpMALIUIO, IPEACTABICHHYIO B TaOJINIaX, HA JUarpaMMax; NpeICTaBIsaTh JaHHbBIC B
BUJE TaONHL, CTPOUTH AUATPAMMBI (CTOIOMKOBBIE (CTOIOUATHIE) M KPYTOBBIE) 110 MACCHBAM 3HAUYCHHI.

— OnuceBaTh U UHTEPIPETUPOBATH PEAbHBIE YUCIIOBBIE AaHHBIC, IPECTABICHHBIE B TaOIHLIAX,
Ha IuarpaMmax, rpaukax.



— HWcnonp3oBaTh AIsi  ONMCAaHHWsI JAHHBIX  CTaTUCTUYECKHE XapaKTEPUCTUKU:  CpeaHee
apuMeTnIecKoe, Meuana, HauboJbllee 1 HauMEeHbLIee 3HAUCHHUs, pa3Max.

— Wmers npencraBnenne o cly4yailHOM W3MEHUYMBOCTH Ha MpUMeEpax IeH, PU3NMYECKUX BEIHYHH,
AQHTPONIOMETPHUECKHUX JAHHBIX; UMETh MPEJCTABICHUE O CTATUCTHYECKOH YCTOHYMBOCTH.

8 KJIACC

— U3Bnekath u mpeoOpa3oBhIBaTh MHPOPMAIHIO, MPEACTABICHHYIO B BHJE TAONHI, AUATPAMM,
rpadMKOB; MPEACTABISATh JAaHHBIC B BU/IE Ta0JULI, JUarpamMm, TpaduKoB.

— OnuceBaTh JaHHBIE C MOMOIIBIO CTATHCTHYECKHX IOKa3aTeleil: CpeqHuX 3HAYeHUH U Mep
paccenBaHuA (pa3Max, JUCIEPCHsI U CTaHAAPTHOE OTKIOHEHUE).

— HaxomuTh 4acTOTBI YMCIOBBIX 3HAYEHUH W 4YacTOTHI COOBITHI, B TOM YHCIE MO pe3ylbTaTam
M3MEPEHU U HaOJII0ICHUH.

— HaxomuTh BepoATHOCTH Ciy4ailHBIX COOBITHI B ONBITaX, 3HAs BEPOSTHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIC B OMBITAX C PABHOBO3MOKHBIMHU DJIEMEHTAPHBIMH COOBITHSIMH.

— Hcrnons3oBath rpaduyeckre MOICITH: ACPEBO CIy4alHOr'0 SKCIIEPUMEHTA, MarpaMMbl Dijepa,
YHCIIOBas MpsiMasl.

— OnepupoBaTh MOHSATHSAMH: MHOXECTBO, IOJMHOMKECTBO;, BBIIIOJNHATH OMNEpaldd  Hal
MHOXECTBaMH: OObEMHEHHE, TepeceueHue; MePEeUnCiIsiTh DJIEMEHTHl MHOXKECTB; NMPUMEHSTH CBOWCTBA
MHOECTB.

— Hcnone3oBath rpadudeckoe NpeiIcTaBICHHE MHOXKECTB U CBSI3eH MEXKIY HUMH JUIsl OIUCAHUS
MPOIIECCOB U SIBIICHUM, B TOM YHMCIIC TP PELICHUY 3a]1a9 U3 IPYTUX y4eOHBIX MPEAMETOB U KYPCOB.

9 KJIACC

— W3Bnekatp u npeoOpa3oBbIBaTh HH()OPMALIUIO, MPEACTABICHHYIO B Pa3jIMYHbIX UCTOYHHUKAX B
BHJIC TAONHII, TUarpaMm, TpauKOB; TPENCTABIATH JaHHBIC B BUJIEC TAOIHII, TUarpaMm, rpapukos.

— Pematp 3amaum OpraHM30BaHHBIM IEPeOOPOM BapHAHTOB, a TAKXKE C HCIOIb30BAaHUEM
KOMOWHATOPHBIX MPABUII U METOJIOB.

— Hcmonp30BaTh onucaTenbHbIE XapaKTEPUCTHKH JUII MACCHBOB YHCIIOBBIX TAHHBIX, B TOM YHCIIE
CpeIHFE 3HaYCHHS 1 MEPhl PACCENBaHUA.

— HaxomuTp 9acToThl 3HaYEHWI W YACTOTHI COOBITHS, B TOM YHCIIE TMOJB3YSACH pPE3ylbTaTaMu
MIPOBENEHHBIX H3MEPEHUN U HAOFOICHU.

— HaxomuTh BepOATHOCTH CITy9alHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM YHCIE B OIBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX HCIBITAHUN 10 TIEPBOTO yCIeXa, B CEPHSIX
ucnbITaHuil beprymu.

— Hmersb npeacraBieHue O CIIy4ailHOW BETMYMHE U O PacIpeeICHUN BEPOSITHOCTEN.

— Hmers mpexacraBieHHe O 3aKOHE OONBIIMX YHCET KAaK O TMPOSBICHUH 3aKOHOMEPHOCTH B
CITy9aifHOW M3MEHYMBOCTH M O POJIH 3aKOHA OOJIBIINX YHCENT B MPUPOJIE M OOIIECTBE.



