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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPE/IMETA "MATEMATHKA"

Pabouast nporpamMMa 1mo MateMaTHKe Juis 00y4Jaronmxcs 5 KiaccoB pa3padoTana Ha ocHoBe DeepabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOT'O 00IIEro 00pa3oBaHus C YIETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBAHMM, TIPEABABIAEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAIULIAI
poccuiickoro o0pazoBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KIFOYEBHIMH KOMIICTCHIIUSIMH,
COCTABJISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUsI M CaMOPa3BUTHS, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTUA oOyyaromuxcs. B pabodeii mporpamme
YUTEHBI UJeH U nosnoxenust Konuenuuu pa3BuTus MaTreMaTH4eckoro oopazoBanus B Poccuiickoit
®denepanuu. B snoxy nudposoii Tpanchopmanmu Beex cdep 4enoBeuecKor AeITeIbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3 0a30BOM MaTEMATHYECKOM MOATOTOBKU. YIKe B IIKOJIE
MaTEeMaTHKa CIYyKUT OTIOPHBIM MTPEIMETOM JUISI U3YUEHHUS] CMEXHBIX JUCLUUIUINH, a TIOCIIE MIKOJIBI pealbHOM
HEO0OXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHue, 4TO TPeOyeT MOIHOIEHHON 0a30BOM
0011e00pa3oBaTeIbHON MOTOTOBKH, B TOM YHCIIE M MATEMaTHICCKOM.

310 00YCIOBICHO TEM, UYTO B HAIIM JHU PACTET YMCIIO MPO(eccHii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IaCTIX, U JaKe B
ryMaHMTapHbIX cepax. Takum oOpa3oM, Kpyr IKOIbHUKOB, JUIsI KOTOPBIX MAaTE€MAaTHKA MOXKET CTaTh
3HaYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[IpakTryeckast MoJe3HOCTh MATEMAaTHKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISTFOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIEr0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX JJIs
Pa3BUTHS HAYYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAaHUH 3aTPYAHEHO [IOHUMaHue
IIPUHLUIIOB YCTPOMCTBA U UCIIOJIb30BAaHUs COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALIUS
pa3Ho00pa3HOi colMalbHON, 3KOHOMUYECKOH, OTUTHYECKONH HHpOopMaLum, Maio3ddexTuBHa
ITOBCETHEBHASI IPAKTUYECKas AeATENbHOCTh. Kax10My 4estoBeKy B CBOEH KU3HU IPUXOAUTCS BBINOJIHATH
pacy€Thbl U COCTABNIATH AITOPUTMBbI, HAXOUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU MPUEMaMHU
reOMEeTPUUYECKUX U3MEPEHNUN U TIOCTPOEHUH, UNTaTh MH(POPMALIHIO, TPEACTABICHHYIO B BUJIE TaOIHII,
JMarpaMM M rpauKoB, XKHUTh B YCIOBUSAX HEONPEIENEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacupeHreM chep NpUMEeHeHUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BcE Ooee
BaYKHBIM CTAHOBHUTCS MaTEMaTHUYECKUI CTUJIb MBIIIJICHUS, POSIBIISIFOIIMICS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3yueHus MaTeMaTUKH B apceHall IPUEMOB U METOJOB MBIIIIJICHUS Y€I0BeKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA MHAYKINS U ASTYKIUSA, 0000IIeHNe U KOHKpeTH3alus, aHallu3 U
CHHTE3, KJI1accu(UKalys U cucteMarusanys, abctparupoBanue 1 aHanorus. O0beKThl MaTEMaTHUECKUX
YMO3aKII0YeHNUH, TPaBUIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMUYECKHUX TTOCTPOEHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHUS (POPMYIUPOBATH, 0OOCHOBBIBATh U JIOKA3bIBaTh CYXK/IECHHUS, TEM CAMbIM
pa3BUBAIOT JIOTUYECKOE MBIIITIEHHE. Benyias poib npuHaanexuT MaTeMaTHKe U B QOPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS! ¥ BOCHIUTAHUHM YMEHHH JIeHCTBOBATH 10 33JaHHBIM aJlFOPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC 1 KOHCTPYUPOBATh HOBBIE. B mporiecce perienus 3a1aqy — OCHOBOW y4eOHOU
NeSITeIbHOCTH Ha ypoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAs U MPUKIIAIHAS CTOPOHBI
MBIIICHHUS.

OO6y4enne MaTeMaTHKe Aa€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUYaIOLIUXCSl TOUHYIO, PallMOHAIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpPATh Hanbojee MOAXOAAIINE I3bIKOBbIE, CHMBOJIMUECKUE, rpaduiecKkue
CPEZICTBA JUISl BBIPAXKEHHUSI CYKACHUHN U HATJSIIHOTO UX MPEACTaBICHUS.

Heo0xonuMbIM KOMIIOHEHTOM 0O01IeH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHHUHM SBIIIETCS 00IIee 3HAKOMCTBO



C METO/IaMH [TO3HAHUS ISHCTBUTEILHOCTH, TIPEJICTABICHUE O IPEAMETE U METOaX MAaTEMAaTHKH, UX OTIHMUUH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHBIX U MPUKIaTHBIX 3a1ad. TakuM o0pa3om, MaTeMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIa/1 B POpMHUPOBaHKE OOILEH KyIbTYphI YeJIOBEKa.

I/I3yquI/Ie MaTEMAaTHUKH TaKXE CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIUTAHUIO YEJIOBCKA, IOHUMAHUIO
KpaCOThI 1 U3AIICCTBA MATCMATUYCCKUX paccyxc):[eHm”I, BOCIIPHUATUIO TCOMETPHUICCKUX (I)OpM, YCBOCHHUIO
nacu CUMMCTpPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpropuTeTHBIMU LIEIAMU 00Y4YEHUSI MaTeMaTHKeE B 5 KJIacce SBJISIOTCS:

— TpoaoiikeHne HOPMHUPOBAHKSI OCHOBHBIX MATEMATHYECKUX MOHITHN (YHUCII0, BETMYNHA,
reoMeTpuueckas purypa), 00ecrneqrBarOIIMX TPEEMCTBEHHOCTD U IEPCIIEKTUBHOCTh MATEMAaTHYECKOTO
00pa3zoBaHus 00YJAFOIITNXCS;

— pa3BUTHE UHTEIUICKTYATbHBIX H TBOPUECKUX CIIOCOOHOCTEH 00yJarOIINXCs, T03HABATEIHHON
AKTUBHOCTH, UCCIIEJIOBATEIIbCKUX YMEHHM, UHTEpEca K U3yUYEHUIO MAaTEMATHKH;

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

— (dopmupoBanue YHKIIMOHATBHONH MaTeMaTHICCKOW IPaMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTEeMaTUYECKHE OOBEKTHI B PEAIbHBIX JKU3HEHHBIX CUTYAIUAX, TPUMEHSITH OCBOCHHBIC YMEHUS IS
peLICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJTYYECHHBIE PE3YJIbTAThI U
OLICHHUBATh UX HAa COOTBETCTBUE IPAKTUYECKON CUTYaLUH.

OCHOBHBIC TUHUH COACPpKaHUA KypCa MATEMATUKU B 5 kimacce — apI/I(i)MCTI/I‘IeCKaH U reomMeTpu4dccKad,
KOTOPBIC PA3BHUBAKOTCA IIAPAJIJICIIbHO, KaXKaasd B COOTBCTCTBUU C CcOOCTBEHHOI HOFHKOﬁ, OJAHAaKoO, HC
HC3aBHCHUMO OJHa OT I[pyTOfI, a B TECHOM KOHTAaKT€ U B3aMMOJIEHCTBUU. Takxe B KypcCe IpOUCXOOUT
3HaAKOMCTBO C 3JICMCHTaMU aﬂre6pm M OIIHUCATENbHON CTaTHCTHUKH.

N3yuenue apupmMeTnueckoro MaTeprana HaYMHAETCSl CO CUCTEMATH3alluy U Pa3BUTHsI 3HAHUH O
HATypaJbHbIX YUCIaX, IOJYYEHHBIX B HAYAJIbHOM IKOJE. [Ipu 3TOM COBEpIIEHCTBOBAHHUE BBIUUCIUTENBHON
TEXHUKHU U (OPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUN COUYETAETCS C Pa3BUTHEM BBIYHCIUTEIHLHON
KYJBTYPBI, B YaCTHOCTH ¢ OOY4YEHHEM MPOCTEUIITUM TTpUEMaM TTPUKUJIKH U OIEHKH Pe3yIbTaTOB
BBIUMCIICHHUH.

Hpyroii KpymHbIH OJIOK B COAEp)KaHUK apru(PMETHUECKOM TMHUU — 3TO Apoou. Hauano uzyuenus
OOBIKHOBEHHBIX U JAECSITUYHBIX Apo0Oei OTHECEHO K 5 Kiaccy. DTO MEPBBIN ATall B OCBOCHHUH JIpo0eii, Koraa
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH MJICSIMH, TIOHATUSIMHU TeMbI. [Ipu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX IPOOEii B MOJTHOM 00BhEME MPEAIECTBYET U3YUCHUIO IECATUUHBIX JpOoOeid, 4To
1e7Ieco00Pa3HO C TOYKU 3PECHUSI JIOTUKH MU3JI0KEHHS YMCITIOBOM JIMHUU, KOT/Ia TIPaBJIa IEHCTBUM C
JECSITHYHBIME POOSMU MOKHO 000CHOBATH YK€ M3BECTHBHIMH aJITOPUTMAMHU BBITIOTHEHUS IEHCTBUI C
OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C ACCATUIHBIMH JIPOOSMH PACITUPHUT BO3MOXKHOCTH ISl TOHUMAHHS
00yJaroIMMHUCS TTPUKIATHOTO TPUMEHEHHUST HOBOW 3aITUCH TIPH H3YUYCHHUH JIPYTUX MIPEAMETOB U MPU
MPaKTUYECKOM HCIIOJIb30BaHUH.

[Tpu 00y4yeHHNH pelIeHnI0 TEKCTOBBIX 3a7a4 B 5 KJIacce UCTIOIb3YIOTCS apu(pMeTHnyecKue mpruéMbl pelieHus.
TexcToBble 3aauu, peraeMple Ipu 0TPAOOTKE BEIYUCIUTENBHBIX HABBIKOB B 5 KJlacce, pacCMaTpPUBAIOTCS
3aJla4M CJICTYIONIMX BHJIOB: 3314l Ha JIBIKEHUE, HA YaCTH, HA IOKYIKH, Ha pab0Ty ¥ MPOU3BOAUTEILHOCTD,
Ha TPOIICHTHI, Ha OTHOIICHHSI U TIportopiini. Kpome Toro, oOydaroniuecs: 3HaKOMSATCS C MPUEMaMH PEIICHUS
3a/1a4 nepebopoM BO3MOKHBIX BAPUAHTOB, y4aTcs paboTaTh ¢ HH(pOpMaIueid, mpeCcTaBIeHHON B opMe
TaOIHI] WIIA THATPAMM.



B IIpumepHoii paboueii mporpamme nperycMoTpeHo (GopMHUPOBAHKE MPOTEACBTUYECKHIX alreOpandeckKux
IIpencTaBlIcHU. bykBa Kak CMMBOJI HEKOTOPOT'O YHMCJIA B 3aBUCHMOCTH OT MATEMaTHYECKOT0 KOHTEKCTa
BBOJIUTCS TIOCTETIEHHO. ByKBeHHasi CHMBOJIMKA [IIMPOKO MCIIONIB3YEeTCs MPEXkK/Ie BCETo JUIs 3alTUCH OOLTHX
YTBEP)KACHHUH U MPEATIOKESHUN, POPMYJI, B YACTHOCTHU JJISl BBIYMCIICHUS T€OMETPHUECKUX BEITMYHH, B
KAa4eCTBE «3aMECTUTEIS» YHUCIIA.

B kypce «Marematuku» 5 Kiacca IpeCTaBI€Ha HarjsqHasi T€OMETPUS, HallpaBJICHHAsl HA Pa3BUTUE
00pa3HOro MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, N300pa3UTENbHBIX YMEHUH. DTO BaXKHBIH JTal B
HU3YyUYCHUU I'COMCTPUH, KOTOpBIﬁ OCYHICCTBJIACTCA HAa HAITIAAHO-IIPAKTUYCCKOM YPOBHC, OIIUPACTCA HaA
Harjs1H0-00pa3Hoe MblIIeHHEe o0yJaromuxcs. bosbIas posib 0OTBOAUTCS MPAKTUUECKOM NESATEIBbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJIeUpOBaHUI0. O0yJaromuecst 3HAKOMSTCS ¢ TeOMETPHUUYECKUMH (DUTYpaMu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(PUIYypaLUsIMH, y4aTCsl U300paxaTh UX Ha
HEJIMHOBAHHOMW U KJIETYATOW Oymare, paccMaTpUBAIOT UX MPOCTEHINE CBOWCTBA. B mporecce n3yueHus
HarJsIHOM reoMEeTpUH 3HaHUS, MTOJy4YeHHbIE 00yJalOIIMMHUCS B HAYAJIbHOM IIKOJIE, CUCTEMAaTU3UPYIOTCS U
pacImpsIOTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IJIaHY B 5 KJlacce M3y4aeTcs MHTErPUPOBAHHBIN peaMeT «MareMaTukay, KOTOpbIi
BKJIFOYAET apu(hMETHICCKUI MaTeprall U HATJISTHYIO TEOMETPHIO, & TAKXKE IMPOIICICBTUICCKUE CBEICHUS U3
areOpel. YUeOHBIH IJIaH Ha U3YYCHUE MATEMATHKH B 5 KJIacCe OTBOJUT HE MEHEe 5 yIeOHBIX YacoB B
Hegento, Bcero 170 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaabHble yncia 4 HyJIb

HarypanbHoe uncino. Psaa Hatypansabix uncen. Yucno 0. M300paxkeHne HaTypalbHbIX YUCEN TOYKaMU Ha
KOOpJAMHATHOM (4ucioBoil) mpsimoid. Ilo3unronHas cucrema cuurcieHus. Pumckas Hymepanus Kak npumep
HENO3ULMOHHOM cucTeMBbl cunciieHus. JlecaTuunas cucrema cuucienus. CpaBHEHUE HaTYPAJIbHBIX YHCET,
CpaBHEHME HaTypalbHbIX ynceln ¢ HyléM. CriocoObl cpaBHeHUs. OKpyrileHUe HaTypalbHbIX urcen. CloxeHue
HATYpaJIbHBIX YHCEN; CBOMCTBO HYJIS MPU CIOKEHUH. BblunTanue Kak AecTBUE, 00paTHOE CIIOKEHUIO.

YMHOK€EHUE HaTYpaJIbHBIX YMCENl; CBOMCTBA HYJIS U €IMHULIBI IPH YMHOKEHUU. JleJeHne Kak IEeHCTBUE,
oOpaTHOe yMHOXKeHHI0. KOMIOHEHTHI IeficTBU, cBA3b Mex 1y HuMU. [IpoBepka pesyibrara
apu¢meTnueckoro aencTBus. [lepeMecTurenbHOe U COUETATENBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHUS, paCIIpeIeIUTEILHOE CBOMCTBO (3aKOH) YMHOXeHUs. Mcnonp3oBanue OyKB it 0003HAYCHUS
HEM3BECTHOTO KOMITOHEHTA U 3aIIMCH CBOWCTB apu(METUYECKUX ACUCTBUIA. Jlenurenu u KpaTHbIE YucIa,
pasznoxxeHnue Ha MHOkUTeNU. IIpocTteie n cocraBHble uncna. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeIeHb ¢ HAaTYpaJbHBIM [T0OKa3aTeIeM. 3aliCh YUCIIA B BUJE CYMMBI pa3psaHbIX CIaracMbIX.

YucnoBoe BbIPAXKCHHC. Brruncienne 3Ha4eHUM YHUCIIOBBIX Bpra)KeHHﬁ; IMOPAAO0K BBIITOJIHCHUA ﬂeﬁCTBHﬁ.

Hcnonb3oBaHue IIPpHU BBIYUCIICHUAX IICPEMECTUTCIILHOI'O U COUYCTATCIIbHOI'O CBOMCTB (SaKOHOB) CJIOKCHHUA U
YMHOXCHUS, paCIIpEACITIUTCIBHOI'O CBOMCTBa YMHOXCHUS.

Jpoou

[IpencraBnenue o apobu Kak crocoOe 3amucu YacTu BernduHbl. OOBIKHOBEHHBIE Apo0u. [IpaBuiibHbIE U
HenpaBuibHble ApoOu. CMmelanHas ApoOb; NpeACTaBIEHUEe CMEIIaHHON ApoOH B BUJIE HEIIPABUIILHOM 1poOH
Y BBIJICJICHHE 11101 YaCTH YHCIIa U3 HeMpaBUIbHOU qpoou. M300paxenue qpo0eit TouKkaMu Ha YUCIIOBOM
npsmoil. OcHoBHOE cBo¥icTBO Npodu. Cokpaiuenue aqpodeit. [IpuBenenue qpodu kK HOBOMY 3HaMEHATEIIIO.
CpaBuenue npo6eii. CiioxeHue U BbIUUTaHuEe IpoOeid. YMHOKEHHUE U IeTieHue Apo0eii; B3auMHO-00paTHBIE
napoOu. HaxoxieHue yacTu 1es10ro U 1eJ0ro no ero yactu. [lecarnynas 3anuck npobei. [lpeacraBnenue
JECSITUUHOM IpoOu B BUIe 0ObIKHOBEHHOMU. 1300pakeHne aecaTUUHBIX Apo0el TOUKaMH Ha YUCIOBOM
npsMoil. CpaBHEHHE IECATUUHBIX IpoOel. ApudmeTndeckre AeHCTBHS C AECATUUHBIMU APOOSMHU.
OxpyrieHue AecITUYHBIX ApoOei.

Pemenne TeKCTOBBIX 3aJa4

Pemenne TekcTOBBIX 3a1a4 apupmMeTHUECKUM criocoOoM. Perienne norudeckux 3agad. Perenue 3anau
nepebopoM BCeX BO3MOXKHBIX BapUaHTOB. Mcronp30BaHKe IpU PELIEHUH 3a/1a4 Tabaui u cxeM. Perenue
3a]1a4, COJIEPKALUX 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; 1I€HA,
KOJINYECTBO, CTOUMOCTh. EMHMUIIBI n3MepeHus: Macchl, 00bEMa, 1IEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH.

CBs3b MCXKAY CAUHHULIAMU U3MCPCHUA Ka)XIol BeIMYHHBI. PellieHne OCHOBHEIX 3a/1a4 Ha I[p06I/I.
Hpe,Z[CTaBJICHI/IC JaHHBIX B BUC TaGJ’II/II_I, CTOJI0YATHIX AuarpamMmm.

Haruasanas reomerpus

Harnsanelie npencraBienus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yroil, JIoOMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. ¥YTo0i. IIpsMoi1, OCTpbId, TylOW U pa3BEPHYTHINA yriIbl. J[nuHa oTpe3kKa,
METPUYECKHE €UHUILIBI IIUHBL. /[11MHa JIOMaHOH, IEpUMETP MHOTOYTOJIbHUKA. VI3MEpeHne 1 MOCTpOCHHE
YTJIOB € MOMOIIBIO TpaHcnopTupa. Harnsuele npencraBieHus o Gurypax Ha mIOCKOCTH: MHOTOYTOJIbHUK;
NpSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (uryp. M3o0pakenue puryp, B TOM uucie Ha
kietyatoit Oymare. [Toctpoenne koHpUrypanuii U3 4acTei NpsaMoil, OKpY>KHOCTH Ha HEJIMHOBAHHOW U
kieryatoit Oymare. Mcrnonbp3oBanue CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBajpaTa. [nomanp



NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4HCie QUTyp,
n300pak€HHBIX Ha KieT4aTol Oymare. Equnauiel n3mMepenus miomaan. HarnsgHsle npencraBieHus o
MIPOCTPAHCTBEHHBIX (PUTypax: MPSAMOYTOJIbHBIN apalyieNenure]], Kyo, MHOrorpaHHuKH. M300pakeHue
MPOCTEUIIMX MHOTOTPaHHUKOB. Pa3BépTku KyOa u napamnenenunena. Coznanue Mojeneil MHOrOrpaHHUKOB
(u3 Gymaru, IpOBOJIOKH, IIIACTUIIMHA U JIp.). O0BEM NPsAMOYTOJILHOIO Napasuiesienunena, Kyoa. Enunus
u3MepeHus oobéma.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTpaMMbl yueOHOTo mpenamMeTa «MaTeMaTHKay XapaKTepU3yITCs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpPEca K MPOIUIOMY U HACTOSIIEMY POCCUMCKOM MaTEMAaTHKU, IECHHOCTHBIM OTHOIIIEHUEM
K JJOCTH>XKEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THX
JTOCTH)KCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'paxnaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH Tpak[JaHUHA M PEANIU3alliU €ro TIPaB, MPEICTABICHHEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH, IPOLIETYP TPAKIAHCKOTO
oOmecTBa (BEIOOPHI, OIIPOCHI | TIP.);

TOTOBHOCTBIO K 00CY)KICHUIO ITHYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JOCTUKCHUIN HayKU, OCO3HAHUEM BOXKHOCTH MOPATBLHO-3TUYCCKUX MPUHIIUIIOB B ICITEILHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTHUBHOC Y4aCTHEC B PCHICHUHN MPAKTUYICCKUX 3a1a4 MaTeMaTHYECKOH HaIpaBJICHHOCTH,
OCO3HAaHMEM BaKHOCTH MaTEMaTHYECKOTO 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU JUTSI YCTICIITHOM
poeCCHOHATILHOM 1eATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; 0CO3HAHHBIM BBIOOPOM U
IMOCTPOCHUCM I/IHIII/IBI/II[yaJII)HOI\/JI TPACKTOPUHU 06p8,30BaHI/I$I " )KU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX
MHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH.

IcTeTnYecKkoe BOCIIUTAHHUE:,
CIOCOOHOCTBIO K AIMOLIMOHATIBHOMY U ACTETUYECKOMY BOCIIPUSTHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4,
pelIeHu!, pacCyKACHUI; YMEHHUIO BUJIETh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HEHHOCTI/I HAYYHOI'O INO3HAHUSA:

OpI/IeHTaHHeﬁ B ACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BHUTHUA YCJIOBCKA, MPUPOIbI 1 06HI€CTBa, IMOHMMAaHHUEM MaTeMaTHUEeCKOI HAaYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIllOB eé Pa3BUTHA U 3BHAYUMOCTH JJIA Pa3BUTUA HUBUIIN3AIIUU;
OBJIQJICHUEM S3BIKOM MaTEMaTHKU U MaTEMaTHIECKOMU Ky.]'IBTypOﬁ KaK CpCACTBOM IMO3HAHUWA MUDPA,
OBJIaICHUEM HpOCTeI\/'IHH/IMI/I HaBBIKAMH HCCJICIOBATEIILCKOM JESITCIIHHOCTH.

duznyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPbl 310POBbSi H IMOIMOHAJIBHOI0 0JIarONOy4usi:

TOTOBHOCTBIO PUMEHATh MAaTEMAaTUUECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEIEHUS 3/J0POBOTIO
o0pa3a *KH13HM (370pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATUI U OTIbIXA, PEryisapHas pusnyeckas
aKTUBHOCTD); C(OOPMHPOBAHHOCTHIO HaBbIKA pe(eKCHu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€
IIpaBa JAPYyroro 4ejaoBeKa.

IKOJIOTHYECKOe BOCIIUTAHUE:

OpHUEHTaIel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUHM JIJIsl peIIeH s 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpY>KaroIlen cpe/ibl, IIIaHUPOBAHUS MOCTYINKOB U OLIEHKH X BO3MOKHBIX MOCIEACTBUN ISl OKpYXKarolIeH
Cpezbl; OCO3HAHNEM INI00ATBHOIO XapaKTepa SKOJIOTMYECKUX NTPOOJIEM U ITyTel UX peIIeHus.

JIn4HOCTHBIE pPe3y/IbTaThl, 00eCTeYUBAIOIINE AJANTANHIO 00YYAKIIEr0cs K M3MEHAIOIIUMCSI
YCJOBHSIM COUMAJBLHOM M MPUPOJIHOM CpPebl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MMOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPAKTHYECKYIO JeATeTbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y IPYTUX JIFOJACH, MPpUoOpeTaTh B
COBMECTHOM JAEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OIIbITA JPYTHUX;

HEO0OXOAMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYTUPOBATH UJIEH, TIOHSITHS,
TUMOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JE(UITUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI30B,
TpeOYIOLINi KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U AeHCTBUS, POPMYIUPOBATh U OLIEHUBATD
PHUCKH U TIOCIEACTBHS, (POPMHPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yIIbTaThl OCBOCHHUS IIPOrPaMMbI YY€OHOT'O MpeaMeTa
«MaTteMaTHKa»XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU OCUCMBUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBEUAMU U YHUBEPCANLbHIMU Pe2YAAMUSHbIMU
oeticmeusimu.

1) Ynusepcanvuvle noznasamenvnsle deticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 0oyuaroumuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUE20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
ucce008amenbCKux onepayuil, ymeHutl pabomams ¢ uHgopmayueti).

Ba3oBble JJornueckue aeicTBu:

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

— q)OpMy.]'II/IpOBaTB OIpCaACICHUA HOHHTHﬁ; YCTaHaBJIMBATb CYH_IGCTBGHHLII‘/'I IIpU3HAK KJ'IaCCI/I(I)I/IKaI_II/II/I,
OCHOBAaHMUA OJIA O606H_[CHI/IH " CpaBHCHU:A, KPUTCPHUH IIPOBOJUMOI'O aHAJIN34a,

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

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

— HIpeajiaratb KpUTCpruHn 1JIs1 BBIABICHUA SaKOHOMepHOCTCI‘/‘I nu HpOTHBOpG‘IHﬁ;

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

— pa30upaTh A0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIPsIMbIE U OT IPOTHUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECIIOKHBIE 1I0Ka3aTeNIbCTBA MaTeMaTUYeCKUX (haKTOB, BBICTPAUBATh apryMEHTAIIHIO,
IPUBOJIUTH IIPUMEPBI U KOHTPIIPUMEPBIL;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKCHHSI; BRIOUPATh CIIOCO0 perieHus yueOHoH 3a1a4un
(cpaBHMBATH HECKOJIBKO BapHAHTOB PEILLEHUS, BBIOMPATh Haubosee MoAXoIAUINi ¢ yuéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarebcKue AeiicTBUSA:

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

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

— apryMCHTUPOBATH CBOIO MO3UINIO, MHCHUC,

— TPOBOIUTH IO CAMOCTOATEIHLHO COCTABIIEHHOMY TIJIAaHY HECJIOKHBINM IKCIIEPUMEHT, HEOOIIBIIIOE
WCCIIEIOBAaHHE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEI MaTeMaTHIECKOTO 00BEKTa, 3aBHCUMOCTE 0OBEKTOB
MEXIy COOOM;

— CaMOCTOSTENbHO (GOPMYITUPOBATH 000OIIEHNUS U BBIBOABI IO Pe3yabTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, MCCIIEIOBAHMUSI, OIIEHUBATh JIOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IeHHIT; TPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MIPOIIECCa, a TAK)KE BBIABUTATH MIPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.



Pabora ¢ undopmaunmeii:

— BBISBJISITh HEAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAITNH, TAHHBIX, HEOOXOIUMBIX VISl PEIICHUS
3aa4y;

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

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

— OIICHMBATh HAJEKHOCTh HHPOPMAIINH 110 KPUTEPHSM, NPEATIOKEHHBIM YUUTEIEM UITU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKaAmMuHbwle Oelicmaus 0becnedusam c@hopmupo8aHHoCms COYUATILHBIX
HABbIKO8 00Y4aAIOUWUXCHL.

Oo01menne:
— BOCHPUHUMATH U (GOPMYITUPOBATE CYKIACHHS B COOTBETCTBUHU C YCIOBHIMH U LEISIMH OOIICHUS;

— SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTAaX, 1aBaTh
MOSICHCHUA 110 X0y PCIICHUS 3aa9U, KOMMCHTHUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yibTar; B X0A¢C O6CY)KI[€HI/I$I
3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[3.€MOIZ TEMBI, HpO6JI€MBI, pemaeMoﬁ 3aJa4l, BBICKA3bIBATb
HACH, HAICJICHHLIC HA ITOMCK PCIICHUS;

— COIIOCTABJISITh CBOU CYXKACHUS C CYXXIACHUAMU JPYI'UX YUACTHHUKOB JIUajiora, O6H3py>KI/IBaTL
pasiiniuc u CXoAaACTBO HOSHHHﬁ;

— B KOPPEKTHOH Gopme GopMyTupoBaTh Pa3HOIIACHS, CBOM BO3PAKECHHUS,
— MPEICTABISATh PE3YNIbTAThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA;

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

CoTpyaHun4ecTBo:

— IMOHUMAThb U HUCIIOJIB30BaTh NPECUMYIICCTBA KOM&HJIHOﬁ u I/IHI[I/IBI/IZ[yaIIBHOI\/’I pa6OTI)I IIpH pCUICHUHA
y‘~I€6HI)IX MaAaTCMaTHUYCCKUX 3aJ1a4,

— MNPUHHUMATh LCJIb COBMECTHOM ACATCIIbBHOCTH, INIAHUPOBATH OpTraHU3alluIO COBMECTHOM pa6OTI>I,
pacipeaciiaTb BUIABI pa60T, A0roBapuBaTbCA, 06CY)K,[[8.TB Iponecc u pe3yjibTaTt pa60TBI;

— 0000111aTh MHEHUS HECKOJIBKMX JIFOJIeH; y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CyxkaeHus,
00OMEH MHEHHSIMH, MO3TOBbIE IITYPMBI U JIp.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAUHHUPOBATHE CBOU )IefICTBHH C ApYTUMHU YWICHAMU KOMaHbI;

— OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO MPOAYKT 110 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBHUS.

3) Vnuueepcanvhnuvie pecynramuegnsie Oelicmsus obecneuugarom Gopmuposarue cmvliCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

— CaMOCTOSITENIbHO COCTAaBJIATH IJIaH, AJITOPUTM PEIlIeHuUs 3aaui (WK €ro 4acTh), BBIOMpPATh CIOco0
pelIeHns ¢ Y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAILIUH.



CaMOKOHTPOJIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIEcca U Pe3yiibTaTa pelieHUs
MaTeMaTHUUYeCKOM 3aJ1auH;

— TMPEABUMIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PENICHUU 3aJa4l, BHOCUTH KOPPEKTHUBEI B
JESATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATCILHOCTH MOCTABICHHON IETH U YCIOBUSIM, OOBSICHSITh
MPUYUHBI JOCTHKEHUS WU HEIOCTHKEHUS 1eJId, HAXOAUTh OIIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yucyia 1 BBIYUCICHUSA
[ToruMaTh ¥ IpaBUIILHO YIOTPEOIATH TEPMHUHBI, CBSI3aHHBIE C HATYPAIbHBIMH YHCJIaMHU, OOBIKHOBEHHBIMU
U JCCATUYHBIMH JIPOOSMH.

CpaBHUBATH U YIIOPAIOUYMBATH HATYpaAJIbHbIC YUCIIA, CPABHUBATH B MPOCTEUIINX CIIy4asiX OOBIKHOBEHHbIE
IpoOH, TECITUIHBIC APOOH.

CoOTHOCUTH TOUKY Ha KOOPIMHATHOM (UHMCIIOBOI) MPSAMOIA C COOTBETCTBYIOIIMM €if YHUCIIOM U H300paxarh
HaTypaJbHbIC YMCIIa TOUKAMU Ha KOOPAMHATHOM (YMCIIOBOIT) PSIMON.

BrimonsaTe apupmMeTnueckie JeCcTBUS C HaTYypaJTbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH JAPO0OSMH B
IIPOCTEUIIHNX CIIyYasX.

BbINoaHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN.
OxpyrisTh HaTypajibHbIEC YHUCIIA.

PerieHne TeKCTOBBIX 33724
Pemath TekcTOBBIC 3a/1a4M apU(HMETHICCKIM CIIOCOOOM H € TIOMOIIBIO OPTaHW30BAHHOTO KOHEYHOTO
nepedopa BceX BO3ZMOXKHBIX BAPUAHTOB.

Pemate 3aa4u, COACPIKAIINEC 3aBUCUMOCTHU, CBA3BIBAIOIINE BEJIMUUHBI: CKOPOCTh, BPEMA, paCCTOSAHUC,
OEeHa, KOJIM4YE€CTBO, CTOUMOCTbD.

Hcnonn3oBaTh KpaTKu€ 3a1incCu, CXEMbI, Ta6J'II/IIH>I, 0003HaUCHUSA IIpu pCIICHUMN 3a1a4.

IToap30BaThCS OCHOBHBIMU CAVMHUIAMU U3MECPCHUS: ICHBI, MACChI; PACCTOSAHUA, BPDEMCHH, CKOPOCTH,
BBIPpAXKATh OJJHU €CAVMHUIBI BEJIM- YAHBI YCPE3 APYTHUC.

I/I3BJ'ICK8.TI:>, AHAJIN3UPOBATL, OUCHNUBATDH I/IHCI)OpMaI_II/IIO, MNpEACTaBJICHHYIO B Ta6J'II/II_Ie, Ha CTOJ0YaTOoM
AuarpaMme, HHTCpIpETUPOBATH ITPEACTABIICHHBIC TAHHBIC, UCIIOJIb30BAThL JAHHBIC IIPU PCHICHUHA 3a/1aY.

Harasanas reomMeTpust

[Tonp30BaThCa reOMETPHUUECKUMHU MTOHIATUSAMU: TOUKA, TIPsSMasi, OTPE30K, Jy4, YTroJl, MHOTOYTOJIbHUK,
OKPY>XKHOCTB, KPYT.

[TpuBoaUTH pUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOLINX (POPMY U3yUYEHHBIX T€OMETPHUECKUX
¢buryp.

Hcnonp30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMM: YToJ,
BEpIINHA, CTOPOHA, AMArOHAJIb; C OKPYKHOCTBIO: pajinyc, IUaMETp, LIEHTP.

N3006pakaTh U3y4eHHbIE TeOMeTpHUecKre (GUrypsl Ha HEIMHOBAHHOM 1 KJI€TYaToi Oymare ¢ moMoIIbio
LUPKYIIS U THHEHKH.

HaxoauTe A7MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIbIO TMHEUKH, CTPOUTH OTPE3KH
3aJJaHHOH JUIMHBL; CTPOUTH OKPY>KHOCTh 3a/IaHHOTO pajHyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB IIPSIMOYTOJIBHUKA, KBAAPATA U1 UX IIOCTPOCHHUS, BBIYUCIICHUS



TJIOMIAIN U TIEPUMETPA.

Bbruncnare nepumMerp M Iiomahs KBajapara, npsMoyroibHUKa, (PUryp, COCTaBIEHHBIX U3
MIPSIMOYTOJIBHUKOB, B TOM uHnciie GUTryp, H300paKEHHBIX Ha KJIeTUYaTol Oymare.

IToap30BaThCS OCHOBHBIMU MCTPUYCCKMMU CAUHHUIIAMU U3MCPCHUS JJIMHBI, IJIOMAAW; BhIpAKaTb OAHU
CAMHUIBI BEJIIMYHNHBI YEPE3 APYTHUC.

Pacno3naBare nmapaiienenumes, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BepIIMHA, peOpo TpaHb, U3MEPEHHUS;
HAXO/UTh U3MEPEHHS Napajliesienunesa, Kyoa.

Bbrunciste 00bEM Ky0a, mapasuienenuresia mo 3aJaHHbIM H3MEPEHUSM, TT0JIb30BATHCS SAMHUIIAMU
u3MepeHus oobéMa.

PemnraTtes HectoXHEBIE 3aaa4d Ha UBMCPEHUEC I'COMCTPUYCCKUX BECJIIMYMH B ITPAKTUYCCKUX CUTYyallHUIX.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHnoBaHue pa3iesioB U TeM KosnyectBo 4acoB Hdara Buasl nesiTeIbHOCTH Bupapl, JJ1eKTpoHHbIe (LU(POBbIE) 00pa3oBaTeIbLHbIE
n/i | NporpamMMsi H3ydeHust thopmbI pecypcebl
BCEr0 | KOHTPOJIbHbIE | HIPAKTHYECKHE KOHTPOJIS
paboTbl paboTbl
Pasgen 1. HatypaiabHblie yncia. JleficTBUsI ¢ HATYPAJIbHBIMH YHCJIAMHU
1.1. | lecsitHuHast cCHCTEMa CUHCIICHHUSL. 4 0 0 02.09.2022 | Yurats, VYerublid https://resh.edu.ru/subject/lesson/7721/start/287636/
HarypanbHoe uncio. Psia HaTypaibHbIX 07.09.2022 | 3amuchIBaTh; ompoc;
gucen. Yucio 0 CPaBHHMBATb HATYPAJIBHbIC YHCIIA; PSLIAraTh 1 00CYKIaTh
Croco0bl YOPSIOYHBAHHUS YHCEIL;;
1.2. | HatypainbHble 4nciia Ha KOOPAHMHATHOMN 4 0 0 08.09.2022 | U306pakaTh KOOPAMHATHYIO PSIMYI0, OTMEYATh YHCIIA VerHbi https://resh.edu.ru/subject/lesson/7719/start/316201/
npsimoid. CpaBHEHHE, OKPYTJICHUE 13.09.2022 | Toukamu HA KOOPIMHATHOM MPSIMOMA, HAXOJUTh KOOPAMUHATEL | OIPOC;
HATYpaJIbHbIX YHCEII TOYKH; ITrchMeHHBII
KOHTPOJIb;
1.3. | Apudmernueckue IeicTBHS C 7 1 0 14.09.2022 | BoinosnHATb apu(MeTHIecKie AeHCTBHS ¢ HATYPalIbHBIMU Vernbrit https://resh.edu.ru/subject/12/5/
HaTypanbHbIMH unciamu. CBOICTBa HyJIs 22.09.2022 | uncnamu, BBIYMCIISATD 3HAYCHUS YMCIIOBBIX BHIPAKEHUH CO o1poc;
MPH CIIOKCHUH M YMHO)XCHHH, CBOHCTBA cKoOKaMu 1 0e3 CKOOOK; [TuceMeHHBIH
©IMHHLIBI [IPH yMHOJKEHHH. Perenue KOHTPOJIb;
TEKCTOBBIX 3a]1a Kourposnbhas
pabora;
1.4. | TlepeMecTUTEIILHOE H COYECTATENLHOS 5 0 0 23.09.2022 | VccnenoBaTh CBOHCTBA HATYpaIbHOrO psifa, uncen 0 u 1 YerHbIi https://resh.edu.ru/subject/lesson/7723/start/272294/
CBOJICTBA CIIOKCHUS U YMHOXKEHHS, 29.09.2022 | mpu CNOXKEHUH U YMHOXKEHNN; orpoc;
pacnpeieTuTeIbHOEe CBOHCTBO YMHOKEHHUS IuceMeHHBIH
OTHOCHTEJIBHO CIIOXKeHHs. PemeHne KOHTPOJIb;
TEKCTOBBIX 33124
1.5. | Jlenutenu u KpaTHbIE YUCIIA, PA3IOKCHUE 15 1 0 30.09.2022 | ®opMymMpOBATH ONPE/IETIEHUS JEMUTENS K KPATHOTO, VerHbIi https://resh.edu.ru/subject/lesson/7748/start/233487/
4ycia Ha MHOxuTenu. IIpocTsie u 27.10.2022 | Ha3bIBaTH AENMTEIN 1 KPATHBIE YHCIIA; PACIIO3HABATH orpoc;
cocTasHble yncia. [IpusHaku aeauMocTy Ha 2, IPOCThIE U COCTaBHBIE UKCIA; HOPMYIHPOBATh U IpUMEHTh | [IMChMEeHHBIH
5, 10, 3, 9. Tenenwue ¢ ocraTtkoM. Pemerne MPU3HAKA IETMMOCTH Ha 2; KOHTPOJIb;
TEKCTOBBIX 3a/1a4 Ha3bIBATh JCJIMTEIIN U KPaTHBIC YUCIIA; PACIIO3HABATH KonTtponsnas
[POCTBIE M COCTAaBHBIE YKCIa; HOPMYJIHPOBATh M PUMEHSTH | paboTa;
HPU3HAKH JeTHMOCTH Ha 2;
Ha3bIBaTh JACIHTENH U KPATHBIE YHCIIA; PACIIO3HABATD
HPOCTBIE H COCTAaBHBIE YHCIa; HOPMYTHPOBATH U IPUMEHSITH
MIPU3HAKU JEIMMOCTH Ha 2;
Jlureparypa;
10; IPUMEHSTD AJITOPUTM PA3IOKEHHS YUCIIa HA IPOCTHIC
MHOYKHTENH; HAXOAUTh OCTATKH OT JIENICHHSI U HETIOIHOE
YaCTHOE;;
1.6. | CremeHb ¢ HaTypanbHBIM IT0Ka3aTelIeM. 4 0 0 28.10.2022 | 3anuceiBaTh NPOM3BEICHNE B BUJIE CTCIICHN; YerHbli https://resh.edu.ru/subject/lesson/7713/start/272325/
Pemenne TeKCTOBBIX 33124 02.11.2022 | gurars creneuu; onpoc;
HCIIOJIB30BaTh TEPMUHONIOIUIO (OCHOBAHHE; ITrcEMEHHBIIT
I0KA3aTeb); KOHTPOJIb;

BBIYUCIIATE 3HAYCHUA CTCHCHCﬁ;;




1.7. | YucrnoBsie BEIpaXEHHS; IOPSIOK JICHCTBUIA. 4 03.11.2022 | Pemath TEKCTOBBIC 3aa4H apH()METHICCKHM CIIOCOOOM, VerHblit https://resh.edu.ru/subject/lesson/7722/start/287667/
Pemenne TeKCTOBBIX 33124 08.11.2022 | ucmons30BaTh 3aBUCMMOCTH MEX/Ty BETMYMHAMHE (CKOPOCTh, | OMPOC;
BpEMs1, PACCTOSHHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb U JIp.): ITuceMeHHbIiH
QHAIIM3UPOBATH K OCMBICIIMBATH TEKCT 33/[a4H, KOHTPOJIb
epe)opMyIIMpOBaTh yCIIOBHE, U3BIEKATh HEOOXOLMMBIE KouTposnbHas
JaHHbIE, YCTAHABIIMBATH 3aBUCHMOCTH MEX/ly BeIHIMHAMH, | pabora;
CTPOMTH JIOTHYECKYIO LIETIOYKY PACCYKICHHUI;
DopMyIHPOBATh U IIPUMEHSTh [PaBUIIA IIPEOOPA3OBAHHUS
YHCIIOBBIX BBIPAXKCHHMI HA OCHOBE CBOWCTB
apupMETHIECKUX ICHCTBHIA;;
Hroro no paszeny: 43
Pa3znen 2. Harnsinast reometpusi. IMHUM HA NJI0CKOCTH
2.1. | Touka, npsiMasi, OTPE30K, Jiyd. JlomaHast. 4 09.11.2022 | Pacrio3HaBaTh Ha YepTekax; VYerusrii https://resh.edu.ru/subject/lesson/7741/start/312461/
Vi3MepeHue IIMHBI OTPEe3Ka, METPHISCKHE 14.11.2022 | pucynkax; orpoc;
€IMHALBI JTHHBI OIHUCHIBATS; ITucsMeHHBIH
UCIIOJIb3Ysl TEPMUHOJIOTHIO, KOHTPOJIb
1 1300paKaTh ¢ HOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB:
TOYKY;
HpAMYI0;
OTpE30K;
Iy,
yrou
JIOMaHy10;
OKPYKHOCTB;;
2.2. | OxpyxHoctb U kpyr. [IpakTiueckast 4 15.11.2022 | Ucrionb30Bath JIMHEHKY M TPAHCIIOPTHD KaK HHCTPYMEHTBI | Y CTHBII https://resh.edu.ru/subject/lesson/7736/start/312523/
pabora«Iloctpoenue y3opa u3 18.11.2022 | mist TOCTPOCHHS. X H3MEPEHHS: H3MEPSTh JUIHHY OT Pe3Ka; ompoc;
OKPY)KHOCTEH» BEJIMYUHY YIJIa; CTPOMTH OTPE30K 3a1aHHOM JTHHBI; ITpakTryeckas
yrou; paborta;;
3aIaHHOM BETMYMHbL; OTKIIABIBATH [IMPKYJIEM PABHBIE
OTpe3Ky;
CTPOHTB OKPY)KHOCTb 33aHHOTO PAJINyCa;;
2.3. | Yrox. IIpsiMoii, OCTpBIi, Tymoi 1 4 28.11.2022 | Vicrionb30Bath JTHMHEHKY M TPAHCIIOPTUP KaK HHCTPYMEHTHl | Y CTHBIN https://resh.edu.ru/subject/lesson/7735/start/234882/
pasBepHyThIii yrisl. M3Mepenue yrios. 01.12.2022 | 151 IOCTPOEHUS M M3MEPEHHSA: N3MEPATD JUTMHY OT Pe3Ka; ompoc;
Ipakriueckas padora «[locTpoeHue yriosy» BEJIMYHHY YIJa; CTPOMTH OTPE30K 3a1aHHOM JTHHBI; IIpakruyeckast
yrodm; pabora;
3aIaHHOM BETMYMHbI; OTKIIA/IBIBATH IMPKYJIEM PAaBHBIE
OTpE3KH;
CTPOHTH OKPY)KHOCTb 331aHHOTO PAIAyCa;;
Hroro no paszzeny: 12
Pa3nen 3. O6bIKHOBEHHBIE 1POOH
3.1. | Ipo6b. ITpaBuibHbIE H HEMPaBHIIbHBIC 5 02.12.2022 | YuraTh 1 3aMHCHIBATh; VerHbIi https://resh.edu.ru/subject/lesson/7781/start/269488/
npo6u. OCHOBHOE CBOWCTBO Apo0H 08.12.2022 | cpaBHMBaTH OOBIKHOBEHHBIE APOOH; orpoc;
Npeyararh, IucbMeHHBII
000CHOBBIBATH M 00CYKIATh CIOCOObI YIIOPSI0YHBAHHS KOHTPOJIb

Ipooeii;;




3.2. | CpaBuenue apobeit 4 09.12.2022 | U306paxarh OOBIKHOBEHHBIE APOOH TOYKAMHU Ha Verubiii https://resh.edu.ru/subject/lesson/7776/start/233239/
14.12.2022 | kOOpAMHATHOM MPSIMOi; KCIIOIB30BATH KOOPIHHATHYIO 01poc;
TPSIMYIO [T CpaBHEHUs Jpooeii;; IucbMeHHBIH
KOHTPOJIb;
3.3. | CnokeHHe U BBIYUTAHHE OOBIKHOBEHHBIX 16 15.12.2022 | BbInosHATs apuMETHIECKUE JCHCTBHS C OOBIKHOBEHHBIME | Y CTHBIIT https://resh.edu.ru/subject/lesson/7774/start/313297/
npobeii. CmenranHas 1po6s. Pemenne 12.01.2023 | npobsiMu; MPUMEHSTH CBOMCTBA apuhMETHUECKHX AEHCTBUI | ompoc;
TEKCTOBBIX 3a/1a4, COJCPXKAIIUX IPpOOH ULl PALIMOHANIN3ALIMH BBIYHCIICHHIA;; ITncpMeHHBIH
KOHTPOJIb;
KoHtponbHas
paborta;
3.4. | YMHOX€eHUE U JeTeHre O0OBIKHOBEHHBIX 17 13.01.2023 | BoImomHsITh apuMETHIECKUE TEHCTBUS C OOBIKHOBEHHBIMA | Y CTHBIH https://resh.edu.ru/subject/lesson/7769/start/290790/
npobeif; B3auMHO-00paTHBIE IPOOH. 06.02.2023 | gpobsimMu; IPUMEHSITh CBOMCTBA apH(METHICCKUX ACHCTBHH | ompoc;
PeleHue TeKCTOBBIX 3a/1a4, COAEPIKAIIHX JUTS PALiHOHAIIM3ALIN BBIYHCIICHHIA;; ITicbMeHHBIN
npobu KOHTPOJIb;
KontponbsHas
pabora;
3.5. | OcHoBHBIE 3a1a4H HA APOOH 3 07.02.2023 | MonenupoBath X071 PELICHNs 3a1a4H C IOMOILBIO PUCYHKa; | Y CTHBIH https://resh.edu.ru/subject/lesson/7780/start/287889/
09.02.2023 | cxemsr; 011poc;
TaOJHUILIBL;; [TucemeHHsbIiH
KOHTPOJIb;
3.6. | IIpumeHenue OYKB st 3aIIHCH 3 10.02.2023 | IIpuBomuts; YerHblit https://resh.edu.ru/subject/lesson/7784/start/233301/
MaTeMaTHYECKUX BBIPAXKCHUH U 14.02.2023 | pas6upars, oIpoc;
MPEI0KEHHI OLICHUBATh PA3IUYHBIC PEILCHUS; [uceMenHBIH
3aICH PELICHNH TeKCTOBBIX 3a/1a4;; KOHTPOJIb;
Hroro mo pazzeny: 48
Pasnen 4. Harasignas reomerpusi. MHOroyroJibHUKH
4.1. | MHoroyronbHAKH. YeTbIpEXYroIbHHIK, 2 15.02.2023 | OnmceiBaTh; VYerusiii https://resh.edu.ru/subject/lesson/7733/start/233518/
TPSAMOYTOJBHUK, KBaapar. [Ipaktudeckas 16.02.2023 | ucnosb3yst TEPMUHOIIOTHIO; orpoc;
pabota «IlocTpoeHue MPSIMOYTOIbHHKA C M300pakarh ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H OT ITpakTuyeckas
3aJIaHHBIMH CTOPOHAMH Ha HEJTMHOBAHHOM pyKH; paborta;;
Oymare» MO/JICIINPOBATh U3 OyMarik MHOTOYTOJIbHUKH;;
4.2. | TpeyroabHHUK 2 17.02.2023 | H3006paxarb OCTPOYTrONbHEIE; VYerHbiit https://resh.edu.ru/subject/lesson/7734/start/234913/
27.02.2023 | npsAMOYTOJNBHBIE U TYIIOYTOJIBHBIE TPEYTONBHHKH;; o11poc;
IMuceMeHHBIH
KOHTPOJIb;
4.3. | Tlnowaap 1 IEPUMETp NPSIMOYTOIBHAKA U 6 28.02.2023 | BelpaxaTh BENMUKHY [UIOM[A/HA B PA3INYHBIX €IUHHUIAX VerHblii https://resh.edu.ru/subject/lesson/7733/start/233518/
MHOTOYTOJIbHUKOB, COCTABJICHHBIX H3 07.03.2023 | u3sMepeHust METPUYECKOI CHCTEMBI MED; orpoc;
[PAMOYTOJIBHHKOB, €MHALIG! [TOIIAIH. [OHMMATh 1 HCIIOJIB30BATH 3aBHCUMOCTH MEXKLY [TruceMeHHBIH
TlepumeTp MHOTOYTOJIBHHKA METPHYECKUMH eIHHHUIIAMH H3MEPEHHs IO/ ;; KOHTpOJIb;
KonrtponsHas
pabora;
Hroro no pazzeny: 10

Paspen S. lecaTHunble 1poou




5.1. | Hecsatidnas 3amuch apooeit. 6 0 09.03.2023 | IIpencTaBisaTh NECATHYHYIO IpoOb B BUJIE OOBIKHOBEHHOI; YcrHbit https://resh.edu.ru/subject/lesson/704/
16.03.2023 | ynraTh ¥ 3aNMKCHIBATE; ompoc;
CpaBHHUBATh JECATHYHbBIE APOOU; IucbMeHHBIH
pe/ararh; KOHTPOJIb
000CHOBBIBATH M 00CYKIATh CIIOCOObI YIIOPSI0YHBAHHS
JECSATHYHBIX po0eit;;
5.2. | CpaBHeHue JecSTUYHBIX IPOOEH. 6 0 17.03.2023 | IIpencTaBisith AECATHYHYO ApOOb B BUIE OOBIKHOBEHHOM; Vcrusrit https://resh.edu.ru/subject/lesson/718/
OKpyTrIIeHHE JAeCATHYHBIX Apobeii 24.03.2023 | yuTaTh U 3aNUCHIBATE; o1poc;
CpaBHHUBATh JECSATHYHBIE IPpOOH; [MucbMeHHbIH
Hpenarar; KOHTPOJIb
000CHOBBIBaTh M 00CY/1aTh CIIOCOObI YIOPSJOUMBAHUS
JECATHYHBIX IpO0eii;;
5.3. | JleiicTBust ¢ AeCATHYHBIME APOOSMH. 26 1 27.03.2023 | BoinonHATS apudMETHIECKHE JEHCTBUS C JIECATHYHBIMU Vbl https://resh.edu.ru/subject/lesson/719/
PemieHne TEKCTOBBIX 33/1a4, COACPKAIIHUX 08.05.2023 | npoOsiMu; BBIMOIHSTH IPUKUIKY M OLEHKY pe3yibTara ompoc;
npo6u. OCHOBHEBIE 33/1auK HA IPoOH BBIYHCIICHHUI;; [TucbMeHHbIIH
KOHTPOJIb
KoHtponbsHas
pabora;
Uroro no paszaeny: 38
Paspnen 6. Harsinnast reomerpust. Tena u gpurypsl B npocTpancTse
6.1. | Muororpannuku. M300paxenne 3 0 10.05.2023 | Pacro3HaBaTh Ha YepTEKAX; VYcrusiii https://resh.edu.ru/subject/lesson/7731/start/325368/
MHOTOrpaHHHKOB. Mozenn 12.05.2023 | pucynkax; orpoc;
MPOCTPAHCTBEHHBIX TEJ B OKPYXKAIOIIEM MHPE MPSIMOYTOJIBHBIH MapalieNenuIe]; IucemenHBIH
Ky0; KOHTPOJIb;
MHOTOTPAaHHHKH;
OIMCBIBATh
HCIIONB3YSI TEPMUHOIIOTHIO;
OLICHUBATH JIMHEHBIC Pa3MepBbl;;
6.2. | [IpsMOYTOMbHBIN TIapauieenues, 3 0 15.05.2023 | MogenupoBath Ky0 1 mapaienenues u3 Gymard u npouux | YCTHbIA https://resh.edu.ru/subject/lesson/7731/start/325368/
Ky0. PasBéprku Kyba u 17.05.2023 | marepuaios; orpoc;
napasienenunesa. [pakrudaeckas OOBSICHATH CIIOCO0 MOJEIUPOBAHHS;; IIpakruyeckast
pabora«Pa3Béprka Kyba». pabora;;
6.3. | O6bEM Kyba, MPSIMOYTOIBHOTO 3 1 18.05.2023 | Haxoautb u3MepeHus; Vernbrii https://resh.edu.ru/subject/lesson/7730/start/272360/
napaJuielienumnesa 22.05.2023 | BBIYMCIATH MIIOINA/L TIOBEPXHOCTH; 00BEM Kyba; orpoc;
MPAMOYTOJBHOIO NapaslIeNenuIe/ia; MCCIe10BaTh IucemenHBIH
3aBHCHMOCTh 00bEMa Kyba OT JUIMHBI ero pedpa; KOHTPOJIb;
BBIJIBUTaTh U 00OCHOBBIBATH TUIIOTE3Y;; KourposnbHas
pabora;;
Hroro mo paszeiy: 9
Pasgen 7. IlopTopenue u 06001menne
7.1. | ToBTOpEHHE OCHOBHBIX MOHATHH 1 MeTO0B | 10 1 23.05.2023 | Pematp 3a/aun U3 peanbHOM KH3HH; YerHbiit https://resh.edu.ru/subject/lesson/7789/start/266057/
Kypca 5 kiiacca, 00001IeHre 3HAHUI 31.05.2023 | npuMeHsITh MaTeMaTHIECKUE 3HAHKS JUIs PELICHHUS 33/1a4 U3 | Ompoc;
JPYTUX y4eOHBIX HPEAMETOB;; [TucemenHsbIi
KOHTPOJIb
KoHTponbHas

paborta;;




Hroro no pazaeny:

10

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

170
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