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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPE/IMETA "MATEMATHKA"

Pabouas nporpamma 1o maremartuke st o0ydaronuxcs 5 KiiaccoB pazpaborana Ha ocHOBe DeiepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOT'O 00IIEro 00pa3oBaHus C YIETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, IPEABABIAEMbIX K MATEMAaTHUECKOMY 00pa30BaHUIO, U TPAIUIIIIA
poccuiickoro o0pazoBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KIFOYEBHIMH KOMIICTCHIIUSIMH,
COCTABJISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUsI M CaMOPa3BUTHS, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TI03HABATENILHOTO Pa3BUTHA o0y4aromuxcs. B pabouei mporpamme
YUTEHBI UJeH U nosnoxenust Konuenuuu pa3BuTus MaTreMaTH4eckoro oopazoBanus B Poccuiickoit
Oenepanuu. B snoxy nudpoBoii Tpancopmanmu Becex cep 4enoBeUeCKON ASSITELHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3 0a30BOM MaTEeMAaTUYECKOM MOATOTOBKH. YKE B IITIKOJIE
MaTEMaTHKa CIY’KUT OTIOPHBIM MPEIMETOM I U3YYCHUS CMEKHBIX TUCIUIUIMH, a TIOCJIE IIKOJIBI peaTbHON
HEO0OXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa30BaHueE, YTO TPEOYET MOTHOIIEHHOW 0a30BOM
0011e00pa3oBaTeIbHON MOTOTOBKH, B TOM YHCIIE M MATEMaTHICCKOM.

310 00YCIOBICHO TEM, UYTO B HAIIM JHU PACTET YMCIIO MPO(eccHii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
PUMEHEHHEM MAaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX O0IACTIX, U 1aXkKe B
ryMaHMTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, 151 KOTOPBIX MaTeMAaTHKa MOXET CTaTh
3HaYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[IpakTryeckast MoJe3HOCTh MATEMAaTHKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISTFOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIEro MUPA: MPOCTPAHCTBEHHbIE (POPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX JJIs
Pa3BUTHS HAYYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAaHUH 3aTPYAHEHO [IOHUMaHue
IIPUHIUIIOB YCTPOMCTBA U UCITOJIB30BAaHHSI COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALUs
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuH, ManodppekTHBHA
ITOBCETHEBHASI IPAKTUYECKas AeATENbHOCTh. Kax10My 4estoBeKy B CBOEH KU3HU IPUXOAUTCS BBINOJIHATH
pacy€Thbl U COCTABIIATh AITOPUTMBI, HAXOAUTh U IPUMEHSATH (YOPMYJIbI, BIAJETh NPAKTUYECKUMU pUEMaMU
reOMEeTPUYECKUX U3MEPEHNUN U TIOCTPOEHUH, YUNTaTh MH(OpMaIIHIO, TPEACTABICHHYIO B BUJIE TaOIHII,
JMarpaMM M rpauKoB, XKHUTh B YCIOBUSAX HEONPEIENEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacHipeHrueM cdep MPUMEHEHUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)XKHBEIM CTAHOBUTCSI MAaTEMaTUYECKUI CTUIIL MBIIIJICHUA, HpOfIBJ’I?IIOHIHﬁC?I B OHpGI[CJ'IéHHI)IX YMCTBCHHBIX
HaBBIKax. B IpOoHECCC N3YYCHUA MAaTECMAaTUKH B apCCHAIT HpI/IéMOB 1 METOJ0B MBIIIJICHUSA YCJIOBEKA
€CTCCTBECHHBIM O6p330M BKJIIOYAIOTCA MHAYKIUA 1 JCAYKIUA, 0606HIGHI/IG N KOHKpETU3alusd, aHallu3 U
CHHTE3, KJ1accu(UKalus U cucTemMaTrusaius, abctparupoBanue 1 aHanorus. O0beKThl MaTEMaTHUECKUX
YMO3aKJIFOUEeHH, PaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX ITOCTPOCHMUI,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHMs (OPMYITHPOBATh, 0OOCHOBBIBATH U JJOKA3BIBATH CYXKICHHS, TEM CAaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIITIEHHE. Benyias poib npuHaanexuT MaTeMaTHKe U B QOPMUPOBAHUU
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTHI MBIIIJICHUA 1 BOCITUTAHUU YMGHI/II)’I I[Gf/iCTBOBﬂTI: 110 3aJTaHHBIM aJITOpUTMaMm,
COBEPIIIEHCTBOBATh M3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B miporiecce pereHus 3a1a4 — OCHOBOW y4eOHOM
ACATCIIBHOCTH Ha YPOKAaX MAaTCMAaTUKH — PA3BUBAIOTCA TAKXKC TBOPUYCCKAA U IpUKIIaJHasd CTOPOHBI

MBIIIJICHUA.

OOydenune MaTeMaTuKe Aa€T BO3MOKHOCTh Pa3BUBATh Y 00YJAIONINXCSl TOYHYIO, PAIIHOHATLHYIO U
nH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXOIAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpEICTBa AJIs BRIPQKEHHS CY)KICHUN M HATJIAIHOTO UX TPE/ICTABICHUSI.

Heo0xoauMbIiM KOMITOHEHTOM OOIIEH KyIbTYPbl B COBPEMEHHOM TOJIKOBAaHHUHM SBIIETCS 00IIee 3HAKOMCTBO



C METO/IaMH [TO3HAHUSI JICHCTBUTEILHOCTH, TIPEJICTABICHIE O IPEAMETE U METOAAaX MAaTEeMaTHKH, UX OTIMIHH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS MATEMAaTUKH JUIS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

I/I3yquI/Ie MaTEMAaTHUKH TaKXE CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIUTAHUIO YEJIOBCKA, IOHUMAHUIO
KpaCOThI 1 U3AIICCTBA MATCMATUUYCCKUX paccyxcneHHﬁ, BOCIHIPHUATHUIO TCOMETPUUCCKUX q)OpM, YCBOCHHIO
nacu CUMMCTpPHUH.

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

— TpoaoiikeHne HOPMHUPOBAHKSI OCHOBHBIX MATEMATHYECKUX MOHITHN (YHUCII0, BETMYNHA,
reoMeTpuueckas purypa), 00ecrnedrBarOIIX MPEEMCTBEHHOCTD U IEPCIIEKTUBHOCTh MATEMAaTUYECKOTO
00pa3zoBaHus 00YJAFOIITNXCS;

— Ppa3BUTHE UHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuXCsl, TO3HABATEIbHON
AKTUBHOCTH, UCCIIEJIOBATEIIbCKUX YMEHHM, UHTEpEca K U3yUYEHUIO MAaTEMaTHKH;

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

— (QopMupoBanue QyHKIIMOHATILHON MaTEMaTUYECKON TPaMOTHOCTH: YMEHHSI paclio3HABaTh
MaTeMaTU4YECKHE OOBEKTHI B PEAIbHBIX JKM3HEHHBIX CUTYAIUsX, TIPUMEHITh OCBOCHHBIC YMEHUS IS
peLICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJTYYECHHBIE PE3YJIbTAThI U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYaLlUH.

OCHOBHBIC TUHUH COJACPpKaHUA KypCa MATEMATUKU B 5 knacce — apI/I(I)MeTI/IquKa}I " reOMETpHUICCKa,
KOTOPBIC pa3BHUBAKOTCA MAPATIJICIIBHO, KaXKAask B COOTBETCTBUU C COOCTBEHHOM HOFHKOﬁ, OJHaKoO, HE
HC3aBHCHUMO OJHa OT I[pyTOfI, a B TECHOM KOHTAKT€ 1 B3aUMOJEHCTBHU. Takxe B KypcCe€ NIpOUCXOOUT
3HaAKOMCTBO C 3JICMCHTaMU aﬂre6pm M OIIHUCATENbHON CTaTHCTHUKH.

N3yuenue apupmMeTnueckoro MaTeprana HaYMHAETCSl CO CUCTEMATH3alluy U Pa3BUTHsI 3HAHUH O
HaTypaJbHbIX YUCIaX, IOJYYEHHBIX B HAYaIbHOM MIKOJE. [Ipy 3TOM COBEpIIEHCTBOBAHUE BHIYUCIUTEIBHOU
TEXHUKHU U (OPMHUPOBAHUE HOBBIX TEOPETUUECKHUX 3HAHUHN COUYETAETCS C Pa3BUTHEM BBIYMCIUTEIBHON
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 JACCSITUYHBIX JApo0Oei OTHECEHO K 5 Kiaccy. DTO MEpBbI 3Tall B OCBOCHUU APoOeii, Koraa
MIPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH, TIOHATUSIMHU TeMbI. [Ipu 3TOM paccMoTpenune
OOBIKHOBEHHBIX IPOOEi B MOTHOM 00BEME MPEAMIECTBYET U3YUCHHIO IECATUIHBIX TPOOeit, 4To
11e7Ieco00Pa3HO C TOYKU 3PCHHUSI JIOTUKH U3JI0KCHHS YUCIIOBOM JIMHUM, KOT/Ia MPaBwJIa JEHCTBUM C
JECSITHYHBIME POOSMU MOKHO 000CHOBATH YK€ M3BECTHBHIMH aJITOPUTMAMHU BBITIOTHEHUS IEHCTBUI C
OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JACCATUIHBIMH JIPOOSIMU PACIIUPUT BO3MOKHOCTH JIJIsI TOHUMAHUS
00yJaroIMMHUCS TPUKIIATHOTO TPUMEHEHHUST HOBOM 3aMMCH TIPH U3YYCHHUH JIPYTUX TIPEIMETOB U MIPH
MPaKTUYECKOM HCIIOJIb30BaHUH.

[Tpu 0OyueHnn peneHno TEKCTOBBIX 33a4 B 5 KJ1acce UCHOb3YIOTCA apu(MeTHuecKue NpruEMbI pereHusl.
TexcroBble 3a1a4H, peniaeMble Mpu 0TPabOTKE BHIUMCIUTENBHBIX HABBIKOB B 5 KJIacCe, PaCCMAaTPUBAIOTCS
3a7a4M CJICAYIONINX BUJIOB: 337a4M Ha JBIDKCHUE, HA YaCTH, Ha MOKYIKH, Ha pabOTy U MPONU3BOANTEIHHOCTS,
Ha MIPOIIEHTHI, Ha OTHOLIECHUS U Ipornopimu. Kpome Toro, oOygaroniiecs: 3HaKOMSTCS € IPHEMaMHU PEIICHHS
3a71a4 1epebopoM BO3MOKHBIX BAPHAHTOB, yuaTcsi paboTaThk ¢ HH(pOpMaIMeH, peIcTaBIeHHON B popme
TaOIHI] WIIA THATPAMM.



B IIpumepHoii paboueii mporpamme nperycMoTpeHo (GopMHUPOBAHKE MPOTEACBTUYECKHIX alreOpandeckKux
IpeacTaBiIcHU. bykBa Kak CHMBOJI HEKOTOPOTO YHMCJIA B 3aBUCUMOCTH OT MATEMAaTUYECKOT0 KOHTEKCTa
BBOJIUTCS IMOCTENIEHHO. ByKBeHHAsi CHMBOJIMKA IIMPOKO MCIIONIB3YETCs IPEXKIE BCETO IS 3aIIMCH OOIIHNX
YTBEP)KACHHUH U MPEATIOKESHUN, POPMYJI, B YACTHOCTHU JJISl BBIYMCIICHUS T€OMETPHUECKUX BEITMYHH, B
KAa4eCTBE «3aMECTUTEIS» YHUCIIA.

B kypce «Martematuku» 5 kinacca npeacTaBiI€Ha HarJsaHas T€OMETpUs, HAIPABJICHHAsl HA Pa3BUTUE
00pa3HOro MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, N300pa3UTENbHBIX YMEHUH. DTO BaXKHBIH JTal B
HU3YyUYCHUU I'COMCTPUH, KOTOpBIﬁ OCYHICCTBJIACTCA Ha HAITIAAHO-TIPAKTUYCCKOM YPOBHC, OITUPACTCA HaA
Harjs1H0-00pa3Hoe MblIIIeHHE o0yJaromuxcs. bosbIas posib 0OTBOAUTCS MPAKTHUECKOH JesITeIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJIeUpOBaHUI0. O0yJaromuecst 3HAKOMSTCS ¢ TeOMETPHUUYECKUMH (DUTYpaMu Ha
IUIOCKOCTHU M B IPOCTPAHCTBE, C UX MIPOCTEHIIMMU KOH(PUTYpaLUsAMH, y4aTCsl U300paxkaTh UX Ha
HEJIMHOBAHHOMW U KJIETYATOW Oymare, paccMaTpUBAaIOT UX IMpOCTEIIne CBOMCTBA. B mponecce n3ydenus
HarJsIHOM reoMEeTpUH 3HaHUS, MTOJy4YeHHbIE 00yJalOIIMMHUCS B HAYAJIbHOM IIKOJIE, CUCTEMAaTU3UPYIOTCS U
pacIMpsIOTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHy B 5 KJlacce M3y4aeTcss MHTETPUPOBAHHBIN MpeaMeT «MaTeMaTHKay, KOTOPBIi
BKJIFOYAET apu(hMETHICCKUI MaTeprall U HATJISTHYIO TEOMETPHIO, & TAKXKE IMPOIICICBTUICCKUE CBEICHUS U3
areOphl. YUeOHBIH IJIaH Ha U3YYCHHE MATEMATHKH B 5 KJIACCE OTBOJUT HE MEHEE 5 YIEOHBIX 4acoOB B
Hegento, Bcero 170 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaJjbHble yncia 4 HYJIb

HarypanbHoe uncino. Psaa Hatypansabix uncen. Yucno 0. M300paxkeHne HaTypalbHbIX YUCEN TOYKaMU Ha
KOOpJAMHATHOM (4ncioBoil) npsimoil. [lo3unmonHas cuctema cuuciieHus. 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 IIPU CIIOKEHUH. BhiunTanue xak AecTBre, 00paTHOE CIIOKEHUIO.

YMHOXKEHUE HaTypaJbHbIX YHCEN; CBOMCTBA HYJISI U €IMHULIBI IIPU YMHOKEHUHU. [leneHne Kak aeicTBue,
oOpaTHOEe YMHOkKeHHUI0. KOMITOHEHTHI IEHUCTBUH, CBA3h MEX 1y HUMU. [IpoBepka pe3ysbpTaTa
apudmeTnyeckoro aercteus. [lepeMecTuTeTbHOE M COYETATEIIPHOE CBOMCTBA (3aKOHBI) CII0KEHUS U
YMHOKEHUS, paCIIpeIeIUTEILHOE CBOMCTBO (3aKOH) YMHOXeHUs. Mcnonp3oBanue OyKB it 0003HAYCHUS
HEU3BECTHOTO KOMIIOHEHTA M 3aITCH CBOMCTB apu(hMETHICCKUX NSHCTBHUM. [leuTe M 1 KpaTHBIC YHCIIa,
pazsioxkenre Ha MHOKuTenu. [IpocTeie u coctaBHbie uncia. [Ipusnaku genumocty Ha 2, 5, 10, 3, 9. Jlenenue
¢ octatkoM. CTeneHp ¢ HaTypalbHBIM I1OKa3aTeaeM. 3alKCh YUCIIa B BUJIE CYMMBI Pa3psIHbIX CJIaraéMbIX.

YucnoBoe BbIPAXKCHHC. Brrancienne 3Ha4eHUM YHUCIIOBBIX Bpra)KeHHﬁ; MMOPAAO0K BBIIIOJIHCHUA HeﬁCTBHﬁ.

Hcnonp3oBaHue IIPpHU BBIYUCIICHUAX IIEPEMECTUTCIILHOI'O U COYCTATCIIbHOI'O CBOMCTB (SaKOHOB) CJIOKCHHUA 1
YMHOXCHUS, paCIIpEACITIUTCIBHOI'O CBOMCTBa YMHOXCHUS.

Jpoou

[IpencraBnenne o qpodu Kak crocoOe 3amucu YacTu BeanduHbl. OOBIKHOBEHHBIE Tpoou. [IpaBuibHbIe 1
HenpaBuibHbIe ApoOu. CMelnanHas 1po0b; NpecTaBIeHUue CMEIIaHHON Apo0H B BUJIE HENIPABUIbHOM 1podu
Y BBIJICJICHHE 11€JI0M YacTU YuCiia U3 HempaBuwiIbHOM podu. N3o0paskenue npoleii ToUKaMu Ha YUCIOBON
npsmoil. OcHoBHOE cBoiicTBO npodu. Cokparienue 1podei. [IpuBenenue 1pobu kK HOBOMY 3HAMEHATEINIO.
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
JECSITUYHON IpoOH B BUAE 0ObIKHOBEHHOU. M300pakeHne aecaTHYHBIX Apo0ei TOUKaMu Ha YMCIOBOM
npsMoil. CpaBHEHHE IECATUUHBIX IpoOel. ApudmeTndeckre AeHCTBHS C AECATUUHBIMU APOOSMHU.
OxpyrieHue AecITUYHBIX ApoOei.

Pemenne TeKCTOBBIX 3aJa4

Pemenne TekcToOBBIX 3a/1a4 apupmMeTHUEeCKUM criocoooM. Pemenne norndeckux 3anad. Pemenue 3amgay
nepebopoM Bcex BOSMOXKHBIX BapuaHTOB. Mcronp30BaHe pU PEISHUH 3a/1a4 Tabauil u cxeM. Perenue
3a]1a4, COJIEPIKAIUX 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb, BPEMS, pACCTOSIHUE; 1I€HA,
KOJINYECTBO, CTOUMOCTh. EMHUIIBI 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

Harnsaneie npencrasienus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yro, JJOMaHas,
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
YIJI0B C MOMOUIBIO TpaHcnopTupa. Harnsauele npeactaBiaeHus o purypax Ha IIIOCKOCTU: MHOTOYTOJIbHUK;
NPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBE (puryp. M3o0pakenue puryp, B TOM uucie Ha
kneryatoit Oymare. [loctpoeHne kKoHpUrypanuii U3 4acTei IpsIMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW U
kjetyaTtoit Oymare. Mcrnonbp3oBanue CBOMCTB CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBaapata. [lnomanp



NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4HCie QUTyp,
n300pak€HHBIX Ha KieT4aTol Oymare. EquHuiel namepenus miomanu. HarnsgHsle npeactaBieHus o
MIPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIBHBINA apaljieNenue], Kyo, MHOrorpaHHuku. M3o0paxkeHue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BEépTku KyOa u napamnenenunena. Cozganue MoJeneii MHOrOrpaHHUKOB
(u3 Oymaru, IpOBOJIOKH, IIACTUIMHA U JIp.). O0BEM NpAMOYTOJIBHOTO Napasuienenunena, Kyoa. EnuHunb
u3MepeHus oobéma.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTpaMMbl yueOHOTo mpenamMeTa «MaTeMaTHKay XapaKTepU3yITCs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCUMCKONM MAaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM
K JJOCTH>XKEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THX
JTOCTH)KCHHH B IPYTUX HayKaxX W 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)KICHHUIO ITHYECKHX MPOOIIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMECHEHUEM
JOCTHKCHUHN HayKU, OCO3HAHMUEM BOKHOCTH MOPATLHO-ITUICCKUX MTPUHIIUIIOB B ICITEILHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTHUBHOC Y4aCTHEC B PCHICHUHN MPAKTUYICCKUX 3a1a4 MaTeMaTHYECKOH HaIpaBJICHHOCTH,
OCO3HAaHHMEM 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 MO3HAHUSA:

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 Pa3BUTUSA HUBUIIN3AIIUHU;
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 MaTEMaTUUECKHE 3HAHUS B MHTEPECAX CBOETO 3710POBbsI, BEIEHUS 3/J0POBOTIO
o0pa3a *KH13HM (370pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATUI U OTIbIXA, PEryisapHas pusnyeckas
aKTUBHOCTD); C(OOPMHPOBAHHOCTHIO HAaBbIKA pe(eKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€
IIpaBa JPyroro 4ejaoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

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

JInuHoCTHBIE pe3yJIbTaThl, 00eceYrBaIOIINe AANTALNMHIO 00yYaIOIIErocsi K M3MeHsSIIOLIHM CSl
YCJOBHSIM COUMAJBLHOM M MPUPOJIHOM CpPebl:

TOTOBHOCTBHIO K JICUCTBUSIM B YCIOBHUSIX HEOMPEAEIEHHOCTH, TOBBIIIICHHIO YPOBHS CBOSH KOMIETEHTHOCTH
gepes MPaKTHIECKYIO JIEATSIIBHOCTh, B TOM YHCJIE YMEHHUE YIUTHCS Y IPYTUX JIOACH, TPHOOpETaTh B
COBMECTHOM JIeATeIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTBITA IPYTHUX;

HE0OXOAMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBATH UJIEH, TIOHSITHS,
TUIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JIE(UITUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;



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 HOZHABAMETbHbIMU 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).

Ba3oBrble J1ornuyeckue aefcTBUA:

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

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

— BOCIIpUHHUMATD, (I)OpMYJ'II/IpOBaTB n Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIIbHBIC 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 YTBCPIKACHUAX,

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

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

— pa30upaTh A0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOAUTH
CaMOCTOSITENIbHO HECIIOKHBIE 1I0Ka3aTeNIbCTBA MaTeMaTUYeCKUX (haKTOB, BBICTPAUBATh apryMEHTAIIHIO,
IPUBOJIUTH IIPUMEPBI U KOHTPIIPUMEPBIL;

— 000CHOBBIBaTh COOCTBEHHBIE PACcCYKICHUS; BEIOUPATh CIIOCO0 pelieHus yueOHOH 3a1a4uu
(cpaBHMBATH HECKOJIBKO BApHAHTOB PEILIEHUS, BBIOMPATh Haubosiee MoAXoIAUINi ¢ yuéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBrble uccienoparejbcKue AeiicTBUA:

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

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

— apryMCHTUPOBATH CBOIO MO3UINIO, MHCHUC,

— TPOBOIUTH IO CAMOCTOATEIHLHO COCTABIIEHHOMY TIJIAaHY HECJIOKHBINM IKCIIEPUMEHT, HEOOIIBIIIOE
HCCIIEIOBAaHHE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHIECKOTO 0OBEKTa, 3aBHCUMOCTEH 0OBEKTOB
MEXIy COOOM;

— CaMOCTOSTENILHO (GOPMYyITUPOBATH 000OIIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJI0/IeHUs, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3YyIbTaTOB, BEIBOJIOB U
0000111eHI; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



Pabora ¢ undopmaunmeii:

— BBISIBJISITH HEAOCTATOYHOCTh U U30BITOYHOCTh HH(pOPMAITUHU, JAHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUS
3aa4y;

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

— BbIOHMpaTH popMy IpeacTaBiIeHHs HHPOPMAIMK U WLTIOCTPUPOBATH pellaeMble 3a7aui CXeMaMu,
JuarpaMmMamu, HHOM rpauKoi U uX KOMOUHAIUSIMU;

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

2) Vuueepcanvhvie KOMMYHUKaAmMugHbwle Oelicmsusi 0becnedusaom c@hopmupo8aHHoCmsb COYUATLHBIX
HABbIKO8 00Y4aAIOUWUXCHL.

Oo01menne:
— BOCIIPHHUMATh U (POPMYIIUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBHUSAMH U LEISIMHA OOIICHUS;

— SICHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX, 1aBaTbh
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, BBICKA3bIBATh
HACH, HAICJICHHLIC HA ITOMCK PCIICHUS;

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

— B KOPPEKTHOH hopme GpopMyInpoBaTh pa3HOTIIACUS, CBOM BO3PaKEHMS;
— MPENCTaBIATh Pe3yNbTaThl pEICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA;

— 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 IIpyu pCIICHUN
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 HECKOJIBKHX JIFOJIeH; y4acTBOBATh B IPYMIIOBBIX (opMax paboTsl (00CyKIeHHUs,
00MEH MHEHHSIMH, MO3TOBBIE IITYPMBI U JP.);

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

— OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO MPOAYKT 110 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBHUS.

3) Vnuueepcanvhuvle pecynamuensie Oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

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



CaMOKOHTPOJIb:

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

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

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

INPEAMETHBIE PE3YJIBTATbBI

Yucyia 1 BBIYUCICHUSA
[TonnMath ¥ IPaBUIBLHO YHIOTPEOISATH TEPMUHBI, CBA3aHHBIE C HATYPATbHBIMU YHCIAMH, OOBIKHOBEHHBIMU
U JCCATUYHBIMH JIPOOSMH.

CpaBHUBATH U YIOPSAI0YMBATH HATypallbHbIE YUCIIA, CPABHUBATH B MMPOCTEHIINX CIIy4asX OOBIKHOBEHHbIE
IpoOH, TECITUIHBIC APOOH.

CoOTHOCUTH TOUKY HAa KOOPAMHATHOM (YMCIIOBOI) IPSIMON C COOTBETCTBYIOLLUM €11 YMCIIOM U U300pakaTh
HaTypajbHbIE YKCIa TOYUKAMU Ha KOOPAMHATHOM (YMCI0BOI) IPSAMOIA.

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

BbInonHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN.
OxpyrisTh HaTypajibHbIEC YHUCIIA.

PelieHne TeKCTOBBIX 337124
Pemath TekcTOBBIC 3a/1a4M apU(HMETHICCKIM CIIOCOOOM M C TIOMOIIBIO OPTaHU30BAHHOTO KOHEYHOTO
nepedopa BceX BO3ZMOXKHBIX BAPUAHTOB.

Pemate 3aa4yu, COACPIKAIINEC 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIMYNHBI: CKOPOCTb, BPEMSA, paCCTOSIHHUC,
OEeHa, KOJIM4YE€CTBO, CTOUMOCTbD.

Hcnonn3oBaTh KpaTKu€ 3a1incCu, CXEMbI, Ta6J'II/IIH>I, 0003HAUYCHHS 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, HHTCpIpPECTUPOBATL ITPEACTABIICHHBIC NAHHBIC, UCIIOJIb30BATh JAHHBIC ITPU PCHICHUHA 3a1aY.

Harnsgnas reomerpust

[Tonp30BaThCS reOMETPUYECKUMU MTOHATUSAMMU: TOUYKA, IIPsIMast, OTPE30K, JIyY, YIOJl, MHOTOYT'OJIbHUK,
OKPYKHOCTb, KPYT.

[IpuBoaUTH MpUMEPHI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIINX (OPMY U3YUEHHBIX T€OMETPUYECKUX
¢buryp.

Hcnonp30BaTh TEPMUHOIOTHUIO, CBA3aHHYIO C YIJIaMU: BEpIIMHA CTOPOHA; C MHOTOYT'OJIBHUKAMHU: YT OJI,
BEpLINHA, CTOPOHA, TUArOHAJIb; C OKPYKHOCTBIO: PAJINYC, JUAMETP, LIEHTP.

N3006pakaTh U3y4eHHbIE TeOMeTpUUYecKie (GUTypbl Ha HEIMHOBAHHOW U KJIeTYaTON Oymare ¢ mOMOILbIO
LUPKYJIS U JIMHEUKU.

Haxoauts IiMHBI OTPE3KOB HEMIOCPEACTBEHHBIM U3MEPEHHUEM C ITOMOILBIO JTUHENKH, CTPOUTH OTPE3KU

3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOTO pajauyca.

Hcnons30BaTh CBOWCTBA CTOPOH U YIVIOB IIPSIMOYTOJIBHUKA, KBaJApaTa sl UX ITOCTPOEHUs, BBIYMCIICHUS



TJIOMIAIN U TIEPUMETPA.

Bbruncnare nepumMeTp M Iiomab KBajapara, npsMoyrojibHHUKa, (PUTYp, COCTABICHHBIX U3
MIPSIMOYTOJIBHUKOB, B TOM uHnciie GUTryp, H300paKEHHBIX Ha KJIeTUYaTol Oymare.

IToap30BaThCS OCHOBHBIMU MCTPUYCCKHUMHU CAMHUIIAMU U3MCPCHUA AJIMHBI, IUIOAAW, BIpAKaTh OHU
CAMHUIBI BEJIIMYHNHBI YEPE3 APYTHUC.

PacnioznaBate napauienenumnen, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, PeOPO I'paHb, U3MEPEHNUS;
HAXO/UTh U3MEPEHHS Napajliesienunesa, Kyoa.

Bbrunciste 006EM Ky0a, napajuienenumnesia rno 3aJaHHbIM H3MEPEHHSIM, IT0JIb30BATHCS SANHUIIAME
u3MepeHus oobéMa.

PemnraTtes HectoXHEBIE 3aaa4d Ha UBMCPECHUEC 'COMECTPUYCCKUX BECJIIMYMH B IIPAKTUYCCKHUX CUTyallusX.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne HauMeHoBaHHe pa3/iesioB M TeM KosnyectBo 4acoB Hara Buasl gesiTeIbHOCTH Buasl, popmMbl | DieKTpoHHBIE
n/m | AperpaMMsbI U3yYeHHS KOHTPOJIsA (uudposbie)
BCEro | KOHTPOJIbHbIE | MPAaKTHYeCKHe o6pasoBaTebHbIe
padoThI padoTsI pecypest
Paznen 1.Hatypaabuble uncia. lelicTBUS ¢ HATYPATBLHBIMH YHCJIAMH
1.1. | HdecsiTuuHasi CHCTEMa CIMCIICHHUSL. 1 0 0 3HaKOMHUTBCS € UCTOPHUEIT Pa3BUTHS apU(PMETHKH; Verueiit onpoc; | Skmace, Yan.py,
POII
1.2. | Pstg HaTypaabHBIX YHCEL. 1 0 0 UYurats, 3aIHCHIBATh, CPABHUBATH HATYPANIbHBIE YHCIA; TIPEJIaraTth H 00CYXAaTh COCOOBI VYerneni onpoc; | Sknace, Yau.py,
YIOPSI0YMBaHUS YHCET; POIII
1.3. | HatypanbHslii psz. 1 0 0 Yurath, 3aIMCHIBATh, CPABHUBATH HATYPAIbHBIE YHCIIA; TIpeIarath 1 00CYXAaTh CIOCOOBI Veruelii onpoc; | Skmace
YIOPSIOYHBAHNUS YHCET;
1.4. | Yucno 0. 1 0 0 Yurath, 3aIMCHIBATh, CPABHUBATH HATYPAIbHBIE YHCIIA; IPeIarath 1 00CYKAaTh CIOCOOBI VYeruerit onpoc; | Skmace, Yan.py,
YNOPAZ0YUBAHUS YUCEIT; [MucbmeHHBII POIII
KOHTPOJIb;

1.5. | HarypanbHbie uncia Ha KOOPAMHATHOH | 3 1 0.5 N300paxath KOOPAMHATHYIO NPSMYIO, OTMEYATh YHMCJIa TOYKAMU Ha KOOPAWHATHOM NPAMOIA, KoHTtponbpHas Sxnace, Yuu.py,

MPSMOH. HaXOJMUTh KOOPAUHATHI TOUYKHU; pabora; POIII
[Mpaktuyeckas
pabora;

1.6. | CpaBHeHue, OKpyIIICHHEHATYPATBHBIX | 3 0 0 Hcnonp30BaTh NPaBUIIO OKPYTJICHHS HATYpalbHBIX YUCE; VYeruerit onpoc; | Skmace, Yan.py,

4HCell. ITuceMeHHsbIH POII
KOHTPOJIb;

1.7. | Apudmernueckue neiicTBus ¢ 5 1 0 BrimonuaTs apudmernueckue JeHCTBHS ¢ HATYPaTbHBIMU YHCIAMHU, BEIYUCIISTH 3HAYCHHS Yernslit onpoc; | Sknmace, Yun.py,

HATypaJbHBIMH YHCIIAMU. YHCIIOBBIX BBIPaKEHUH cO cKoOKkaMu U 6e3 CKOOOK; [MucbMeHHsBII POIII
KOHTPOJIb;

1.8. | CeoiicTBa HyJIs [IPU CIIOKEHUH 1 2 0 0 HccaenoBaTh cBOICTBA HATYPalIbHOTO psifa, yncen 0 u 1 IpH CIOXKEHHH H YMHOXKEHHH; VYeruerit onpoc; | Skmace, Yan.py,
YMHOKEHHH, CBOHCTBA €IMHHIIBI TTPH IucemenHBIH POII
YMHOXECHHH. KOHTPOJIb;

1.9. | IlepemecTutenbHOE U COYECTATENLHOE 5 1 0 Vcronp30BaTh IPH BEIYHCIICHISIX IEPEMECTHTENIBHOE U COUeTaTeIbHOE CBOMCTBA ciokeHus 1 | KoHTponbHas Slknace, Yan.py,
CBOICTBA CIIOXKEHHS U YMHOXKEHUS, YMHOXEHYS, paCIpeIeNITENIEHOE CBOHCTBO YMHOXKECHHS; paborta; POIII
pacipeieuTeNbHOE CBOMCTBO
YMHOXEHHSL.

1.10. | Jlemurenu u KpaTHbIC YHCIA, 3 0 0.25 BBINONHATS IPUKHAKY U OLEHKY 3HAUCHH YHCIOBBIX BRIPAKCHUH, IpeIaraTh I IPIMEHATh VYernsiit onpoc; | Axmace, Yuun.py,
pa3oKeHHe YKClIa Ha MHOKHUTEIH. MPUEMBI TIPOBEPKH BBIUHUCIIEHHH; IMpaktuyeckas POII

paborta;
1.11. | [leneHue ¢ OCTATKOM. 2 0 0 BrInonHATE apudpMeTHIecKue NeHCTBHS ¢ HATypaJbHBIMU YHCIIAMH, BEMUCIISTE 3HAYCHUS VYernsrii onpoc; | Sxnace, Yuu.py,
YHCIIOBBIX BRIPAKEHUH cO CKOOKaMu H 6e3 CKOOOK; [TuceMeHHBII POIII
KOHTPOJIb;




1.12. | TIpocThie U COCTABHBIC YUCIIA. 2 0 0 BrInonHATh apudpMeTHuecKue AeHCTBHS ¢ HATypaJbHBIMU YHCIIAMHU, BEIMUCIISTE 3HAYCHHS VYernsiii onpoc; | Sxnace, Yuu.py,
YHCIIOBBIX BRIPAKEHUH cO CKOOKaMu 1 6e3 CKOOOK; ITucbMenHBII POIII
HccnenoBaTh YUCIOBBIE 3aKOHOMEPHOCTH, BEIABHTaTh H 000CHOBBIBATH TUIIOTE3EL, KOHTPOJIb;
(bopMynHpoBaTh 0000IIEHHS U BEIBOABI [0 Pe3yIbTaTaM IPOBEAEHHOTO HCCIEIOBAHHS;
1.13. | Ilpusuaku genmumocty Ha 2, 5,10, 3,9. | 3 0 0.5 DopMynUpOBaTh ONPEAEIEHHS ASIUTENS U KPATHOTO, HA3bIBATh AEIUTEIN U KPATHBIE UHCIIA; Verneiit onpoc; | SAknace, Yau.py,
pAacIo3HaBaTh POCTHIC H COCTABHBIC YUCIIA; (POPMYIIMPOBATH M IPUMEHSATH NPU3HAKH IuceMeHHBIH POIII
JIeJIMMOCTH Ha 2, 3, 5, 9, 10; NpUMEHSATh aJlrOPUTM Pa3JI0KEHHs YMCIIa HA IPOCThIE KOHTpOJIb;
MHOKHTEINH; HAXOAUTh OCTATKU OT JIeJI€HHs U HEMOIHOE YaCTHOE; IIpakTnyeckas
pabora;
1.14. | Crenenb ¢ HaTypaJbHBIM ITOKa3aTeneM. | 3 0 0 3anuceIBaTh NPOU3BEJICHUE B BUJIE CTENIEHH, YATATh CTENEHH, HCII0Ib30BaTh TEPMHUHOJIOTUIO Verusriit onpoc; | Aknace, Yuu.py,
(ocHOBaHHe, T0KA3aTeNb), BRIYUCIIATH 3HAUCHHUS CTENCHElH; ITucbmeHHBII POIII
KOHTPOJIb;
1.15. | YncnoBsle BRIPQKEHHUSL; OPSIOK 3 0 0.5 Pacrio3HaBaTh MCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O HATYPAJIbHBIX YUCIIAX, IPUBOJUTD Verueiit onpoc; | Axkmace, Yun.py,
neiicTBuil. IIPEMEPBI ¥ KOHTP- IIPUMEPBI, CTPOUTH BHICKA3bIBAHUS H OTPHIAHMS BBICKa3bIBAHUH O I[NpakTuyeckas POIII
CBOICTBaX HAaTypaJbHBIX YHCEI; paboTa;
KoHcTpynpoBaTh MaTeMaTUYECKUE IPEMNIOKEHHS C TI0 MOIIBIO CBSA30K «HY, CHJIN», «ECIH. ..,
TO...»;
1.16. | Pewienne TEKCTOBBIX 3a/1a4 Ha BCE 5 1 0 Pewath TekcTOBBIE 331241 apUPMETHYECKUM CIIOCOOOM, UCIIONB30BATh 3aBUCUMOCTH MEXIY KontpompHas Sxnace, Yuu.py,
apudmernyeckue IeiicTBHS, HA BEMYMHAMH (CKOPOCTB, BPEMS, PACCTOSIHIE; [I€HA, KOIHYECTBO, CTOMMOCTH U JIp.): paboTa; POIII
JBUKEHUE U MOKYIIKU AHAJIM3UPOBATH U OCMBICIIMBATh TEKCT 33/1a4u, epedOopMyIpoBaTh YCIOBHE, H3BIEKATh
HEeoOXOAMMbIE JaHHbIE, YCTaHABINBAThH 3aBHCHMOCTH MKy BETHINHAMHU, CTPOUTH
JIOTHYECKYIO LEOYKY PACCYKACHMUIH;
Hroro no paszeny: 43
Paznen 2. Harasianasi reomeTpusi. IMHUH HA MI0CKOCTH
2.1. | Touxa, mpsiMasi, OTPE30K, JTyd. 2 0 0.5 Pacmo3HaBaTh Ha 4epTexKax, pUCYHKAX, ONICHIBATh, HCIOIE3Ys TEPMHHOJIOTHIO, ¥ M300paXkaTh ¢ | YCTHBIH ompoc; | Skmace, Yuu.py,
MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyd, YTOJI, IOMaHYIo, IucemenHBIH POII
OKPY)KHOCTb; KOHTPOIIb;
IIpakTuueckas
paborta;
2.2. | Jlomanas. 1 0 0 Pacno3naBaTh Ha 4epTexkax, pUCYHKaX, ONUCHIBATh, HCIOJb3Yysl TEPMUHOJIOTHUIO, U H300paxath ¢ | CaMooIeHKa ¢ Sxnacc, Yun.py,
MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyd, YTOJl, IOMaHYyIo, ucnonbzoBanrem«| POIII
OKPY>KHOCTB; O1eHOYHOTO
JIMCTay;
2.3. | U3MepeHue IUTMHBI OTPE3Ka, 1 0 0 Bbr4uciaaTh JUIMHBI OTPE3KOB, IOMaHBIX; VYerneiii onpoc; | Sxmace, Yunm.py,
METPUYECKUE €IHHUIIBI U3MEPEHHS POIII
JUTAHBL.
2.4. | OKpyXHOCTb U KPYT. 2 0 0.5 Vcnonp30BaTh JIMHEHKY M TPAHCIIOPTHP KaK HHCTPYMEHTHI JUIsl IIOCTPOCHUS H H3MEPEHHS: VYernsiit onpoc; | Axmace, Yun.py,
U3MEPATH JUIMHY OT Pe3Ka, BEIMUMHY YIiIa; CTPOUTh OTPE30K 3aAaHHOM JUTHHBI, yroi, 3afanHoi | IIpakTuueckas POII
BEJIMYMHBI; OTKJIA/IBIBATh LUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH OKPYXKHOCTb 33/[aHHOTO pajuyca; | paboTa;
2.5. | Ipakrnueckas pabora «[loctpoerue 1 0 1 Vcronp30BaTh IMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTBI IS TOCTPOCHUS ¥ K3MEPEHHUS: IIpakTiyeckas Sxnacc, Yun.py,
y30pa U3 OKPYKHOCTEID». M3MEPSITH ITHHY OT Pe3Ka, BEIMUMHY yIiia; CTPOMTh OTPE30K 3aJaHHOI UTHHEI, IO, 3aJaHHO# | paboTa; PoII

BEIIMYMHBI; OTKIIAABIBAThH IIUPKYIEM PaBHBIC OTPE3KH, CTPOHTH OKPYXKHOCTh 3aJaHHOTO Pauyca;




2.6. | Yromn. 1 0 Hcnonp3oBaTh TMHENKY M TPAHCIOPTUP KaK HHCTPYMEHTHI JUIsl IOCTPOEHHUS M H3MEPEHHS: VYernsiii onpoc; | Sknace, Yuun.py,
U3MEPATH JIUHY OT Pe3Ka, BEIMUHHY yITa; CTPOUTH OTPE30K 3aJaHHOU IIMHEI, yroJl, 3aJaHHOH POIII
BEIIMYMHEL; OTKJIABIBATh IUPKYIEM PaBHbIE OTPE3KH, CTPOHTH OKPYXKHOCTh 3aJaHHOTO Pajnyca;

2.7. | Ipsmoii, OCTpblii, TyIO# 1 1 0 Pacro3HaBaTh Ha YepPTEkKAX, PUCYHKAX, OMUCHIBATH, UCIIOJb3Ysl TEPMUHOJIOTHIO, M H300paxats ¢ | YCTHbI onpoc; | Skiace, Yuu.py,

Pa3BEPHYTHI yIJIbI. MIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPSMYIO, OTPE30K, JIyd, YTOJI, IOMaHYIo, POII
OKpPY’KHOCTb;
Pacrio3HaBaTh, IPUBOUTH IIPHMEPHI 00BEKTOB PEAIbHOTO MUPA, UMEIOIIHX (HOPMY U3YHUCHHBIX
(uryp, OLeHUBATb UX JTHHEHHBIE Pa3MEPBI;

2.8. | H3mepenue yrios. 2 0.5 IToHnMaTh 1 UCTIONB30BATH IIPU PEIIECHUH 33/1a4 3aBUCUMOCTH MEKIY CAUHULAMHI KontponeHas Sxnace, Yuu.py,
METPUYECKOU CHCTEMBI Mep; 3HAKOMHUTHCS C HEMETPUUECKUMH CHCTEMaMH Mep; BBIPaXaTh pabora; PO
JUTHHY B Pa3/IMYHBIX €AMHUIAX H3MEPEHHS; INpakTideckas
paborta;

2.9. | lpakruueckas padora «[loctpoenue 1 1 Pacnio3naBath 1 1300pakaTh Ha HEIMHOBAHHOMU U KJI€TYAaTOW Oymare npsMoii, ocTpblid, Tyno#, | IIpakruueckas Sknace, Yan.py,
yriosylIpakTuyeckas pabota Pa3BEPHYTHIH YIJIbl; CPABHUBATH YIJIbI; paborTa; POIII
«IlocTpoeHue yriosy Hccnenosats GpUrypsl 1 KOHGUIypaLyH, HCIOJb3Ys HU(POBBIE pecypebl;

Uroro no pasaeny: 12
Pasnen 3. O0bIKHOBEHHBIE 1PO0H
3.1. | dpoOs. 4 0 Yurath ¥ 3aNUCHIBaTh, CPABHUBATH OOBIKHOBEHHBIC APOOH, IpeIaraTh, 000CHOBBIBAT U VYernelii onpoc; | Skmace, Yau.py,
00cykIaTh Crioco0bl yHOPSIOUMBAHUS IPOOLii; POII
H300paxars 0OBIKHOBEHHBIE JPOOH TOUYKaMU Ha KOOPAMHATHOH MPSIMOH; HCIIONB30BaTh
KOOPAMHATHYIO TIPSMYIO JULS CPaBHEHHS ApoOei;
3.2. | IIpaBuibHbIe 1 HenmpaBUIbHBIE ApoOH. | 4 0 YuTaTh U 3a1KMCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IPOOH, NIpeiarath, 000CHOBBIBATH 1 VYerneiii onpoc; | Axknace, Yun.py,
00CyKIaTh CIIOCO0bI YIOPSJOUMBaHUS pooeii; KonrtponsHas POIII
H300paxars 0OBIKHOBEHHBIE JPOOH TOUYKaMU Ha KOOPAMHATHOI MPSIMOI; NCIONIB30BaTh paboTa;
KOOPAMHATHYIO TIPSIMYIO JULS CPaBHEHHS poOei;
3HAKOMUTBCS C MCTOPUEH Pa3BUTHS apH(DMETUKH;
3.3. | OCHOBHOECBOWCTBO APOOH. 5 0 DopMyIHpOBaTh, 3aIUCHIBATE C IIOMOIIBIO OYKB OCHOBHOE CBOICTBO OOBIKHOBEHHOI IpOOH; VYernsiit onpoc; | Axmace, Yuu.py,
HCIOJE30BaTh OCHOBHOE CBOIMCTBO APOOH JUIS COKpAIIEHHs Ipo0eii U MPUBEISHNS 1pooHU K IMuceMeHHBIH POII
HOBOMY 3HaMEHATEIO; KOHTPOJIb;
KpuTHdeckn OLeHUBATh MOMy4YCHHBIN Pe3YIbTaT, OCYIIECTBIATh CAMOKOHTPOIIb, IIPOBEPSIs KonTpomnpHas
OTBET Ha COOTBETCTBHE YCIIOBHIO, HAXOIUTH OIINOKH; pabora;
TectupoBanue;
JlukTaHT;
3.4. | CpaBHeHue npobeii. 5 0.5 HW306paxars 0OBIKHOBEHHBIE IPOOH TOUYKAMU Ha KOOPAMHATHO MPSIMOii; HCIIONB30BATE VYerueriit onpoc; | Skmace, Yan.py,

KOOPAMHATHYIO IPSAMYIO UL CPaBHEHHUS Apo0ei;
Kpurtrueckn oneHUBaTh HOTyIeHHBIH pe3ybTaT, OCYIIECTBIATE CAMOKOHTPOIIb, IPOBEPSIS
OTBET Ha COOTBETCTBHE YCIIOBHIO, HAXOUTH ONINOKH;

IIpakTuueckas
paborta;
TectupoBanue;
CamoolieHKa ¢
HCIHOIb30BaHIEM
OLIEHOYHOT O

JIHCTaY,

POIII




3.5. | CnoxeHue u BEIYUTAHHE 5 0 YuraTh M 3aMMCHIBATh, CPABHUBATH OOBIKHOBEHHbIE JPOOH, MPEUIaraTh, 000CHOBBIBATH H VYerusii onpoc; | Slkmace, Yaun.py,
OOBIKHOBEHHBIX JIPOOEii. 00CyKIaTh CIIOCOOBI YIOPSIOUNBAHUS Jpooeii; ITucbMenHbIH POIII
BrImonuaTs apudmeTndeckue JeHCTBHA ¢ 0OBIKHOBEHHBIMU IPOOSMU; IPHMEHATH CBOICTBA KOHTPOJIb;
apuMeTHIECKUX ACHCTBHIT Ul PALlOHATM3AIMH BBIYNCIICHHI; KonTtponsHast
paborTa;
3.6. | CmemanHas 1po0b. 5 0 IIpencraBisiTh CMEIIAHHYIO Jpo0b B BU/IE HENPABHIIBHON M BBIICIATH LIEIYHO 4aCTh YHCHIA U3 Verbiii onpoc; | Skiace, Yuu.py,
HENpaBHIBHOI JpodH; [TucbMeHHBIH POIII
BBbINOIHATS NPHKHUAKY U OLEHKY Pe3yJIbTaTa BBIYMCICHUH; IIpe/jlaraTh 1 IPUMEHATh IPUEMBI | KOHTPOIIb;
MIPOBEPKU BBIYUCIICHUIH; TectupoBanue;
3.7. | YMHOKEHHUE U [IeIeHIe 5 0.5 BbInonHsATh apudMeTHIeCKHe JeHCTBUS ¢ OOBIKHOBEHHBIMH IPOOSMH; IIPHMEHSTH CBOHCTBA Yerusiii onpoc; | SAxaace, Yuu.py,
OOBIKHOBEHHBIX Ipo0Oei; B3aHMHO- aprpMeTHIECKHX IEHCTBHI V1Sl pALlHOHATN3ALNH BBIUHCICHHUH; KoHtponbHas PO
oOpaTHsle IPOOH. BBbINOIHATS NPUKHUAKY U OLEHKY Pe3yJbTaTa BBIYMCICHUH]; IpeiaraTh M IPUMEHATh IPUEMBI | paboTa;
[POBEPKH BBIYHCIICHHIA; IIpakTnyeckas
ITpoBOAUTH HCCIEIOBAHMS CBOHCTB podeil, OMMpasch Ha YHCIOBBIE IKCIIEPUMEHTSI (B TOM paborta;
YUCIIE C TIOMOI[bIO KOMIIBIOTEPA);
3.8. | Pemienne TeKCTOBBIX 3a/1a4, CO 5 0 Pemath TeKCTOBBIE 3a/1aul, cofiepIKallie IPOOHbIE JaHHbIE, U 3a/JaUll Ha HAXOXK/IEHUE YacTH VYernsiit onpoc; | Sxiace, Yuu.py,
JepKaIluX JPOOH. LEJIOTO U L[EJIOTO 110 €r0 YaCTH; BBISABIIATH UX CXOJCTBA M Pa3/IHYHs; [ucbMeHHBIH PoII
MozenupoBaTh X0/ PELICHHS 3a1a4H C HOMOLIBIO PUCYHKA, CXEMbI, TAOINLIbI; KOHTPOJIb;
3.9. | OcHoBHbIE 3a 1auk Ha APOOH. 5 0 ITpuBoIUTE, pa30MpaTh, OLICHUBATE PAa3IMYHbIC PEIICHNS, 3aIIMCH PEIICHNH TeKCTOBBIX 3a1ad; | YCTHBIH ompoc; | Skmace, Yuu.py,
Kpurruecky oneHHBaTh MOTyYeHHBIH pe3yIbTaT, OCYIECTBIATE CAMOKOHTPOJIb, IPOBEPSIS [TuceMeHHBI#H POIII
OTBET HA COOTBETCTBUE YCIOBUIO, HAXOAHUTD OIIMOKH; KOHTPOJIb;
CamooneHka ¢
UCIIOJIb30BAHUEMK
OLIEHOYHOT 0
JIHCTaY;

3.10. | lpumenenne OyKB JuIs 3aITHCH 5 0 Pacro3HaBaTh HCTUHHBIE H JIOXKHBIE BHICKA3bIBAHUS O APOOSX, IPHBOAUTE IIPHMEPHI X VYerusiii onpoc; | Skmace, Yun.py,
MaTeMaTHYeCKHX BBIPOKEHUH U KOHTPIPHUMEPBI, CTPOUTDH BBICKA3bIBAHHMS U OTPHIIAHKS BBICKa3bIBAHMI; ITnceMeHHBIH PO
TIPEUIOKEHHH KpurHuecku oneHHBaTh MOTyIeHHBII pe3yiIbTaT, OCYIECTBIATE CAMOKOHTPOJIb, IPOBEPSIS KOHTPOJTb;

OTBET Ha COOTBETCTBHE YCIIOBHIO, HAXOMUTH OIIHOKH; KonTtponsHas
paborta;

Hroro o pazaeny: 48

Paznen 4. Harasianast reomeTpusi. MHOToyroJbHUKH

4.1. | MHOrOYTOJBHHKH. 1 0 OnuckIBaTh, UCMONB3YS TEPMUHOJIOTHIO, U300pakaTh C HOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB VYernerii onpoc; | Sxnace, Yuu.py,

1 OT PYKH, MOIEIHPOBATE W3 OyMari MHOTOyTOJbHUKY; POIII
4.2. | YerbIpéXyroibHHUK, MPSIMOYTOIbHK, 2 0 ITpuBOIUTE PUMEPHI 0OBEKTOB PEATBHOTO MUPA, HMEIOIIHUX (OPMY MHOTOYTOJIbHUKA, VYernsiit onpoc; | Skmace, Yun.py,
KBajpar. MPSAMOYTOJIbHHUKA, KBaJPaTa, TPEYrObHUKA, OLICHUBATH UX JINHEHHBIE Pa3MEpBI; CamoolieHKa ¢ POIII
UCIOJIB30BaHUEM
OneHo4yHOro
JICTaY;
4.3. | Ilpakrnyeckas padora «IlocrpoeHue 1 1 IpuBoaKTH MPUMEPBI OOBEKTOB PEATFHOI0 MUPA, HMEIOIINX ()OPMY MHOTOYTOJIbHHKA, Ipaktuyeckas Sxnacc, Yuu.py,

HPSMOYTOJIBHUKA C 33 JaHHBIMU
CTOpOHAMH Ha HEJIMHOBAHHOI
Oymarey.

NIpsAMOYTOJIbHUKA, KBaJipaTa, TPEYTrOJIbHUKA, OLICHUBATh UX JIUHEHHBIC pa3sMephI;

paborta;

POII




4.4. | TpeyronbHUK. 2 0.5 Bbr4uciaTs: nepuMeTp TpeyroibHUKA, IPIMOYTOJIbHUKA, MHOIOYTOJIbHUKA; IUIOIIA/b VYernsiii onpoc; | Sxnace, Yuu.py,
NPAMOYTOJbHHUKA, KBAaJPaTa; IMpaktuyeckas POIII
HN300paxaTb OCTPOYTrONbHBIE, IPSIMOYTOIbHBIE U TYIIOYTOJIBHBIE TPEYTOIBHHUKH; paborta;

4.5. | Ilnowans 1 nepumerp 2 0.5 Hcnonp3o0BaTh CBOICTBA KBAJAPATHOH CETKH I TOCTpoeHus (Guryp; pa3ouBarh VYerusriit onpoc; | Aknace, Yau.py,
HPSAMOYTOJIbHUKA U MHOIOYT'OJbHUKOB, HPSMOYTOJIBHHUK Ha KBAJPAThI, TPEYTOJIbHUKH; COCTABIATH (PUI'yPbI U3 KBAAPATOB IIpakTudeckas POIII
COCTaBJIEHHBIX U3 IPSIMOYTOJIbHUKOB, HPSMOYTOJIBHUKOB M HAXOAUTh MX IUIONIA/b, Pa30MBaTh (UIypbI HA IPSMOYTOJIBHUKY H pabota;
€IMHULIBI U3MEPEHHS IIIOMA/1. KBaJpaThl U HAXOIUTh UX IUIOMIAb;

4.6. | IlepumeTp MHOTO yrOJIbHHUKA. 2 0 BrlIpaxaTh BeHUHHY IUIOMAIN B PA3IMYHBIX €AMHUIAX H3MEPEHHSI METPHIECKOIl CHCTEMBI VYerusrit onpoc; | Skmace, Yan.py,

Mep, IOHUMATh U HCII0/Ib30BaTh 3aBUCUMOCTH MEXIy METPHUECKUMH eIMHUILIAMU U3MEPEHHS KontponpHas POIII
IJIOIIAIM; pabora;

Pemath 3amaun U3 peanbHON XKU3HH, IPeUIaraTh ¥ 00CYXKAaTh Pa3IHIHbIE CIIOCOOB! PEIICHNUS

3a/1ad;

Hroro no paszeny: 10

Pasnen 5./lecsiTu4uHBIE 1pOOH

5.1. | HecstuuHas 3anuch Ipooeii. 3 0.5 IpencraBnaTe gecsATHYHYIO ApoOb B BUJIE OOBIKHOBEHHOM, YUTATh U 3alIMChIBATh, CPABHUBATH VYernslii onpoc; | Sxknace, Yuun.py,

JECSATHYHBIE ApoOu, pesIaraTh, 000CHOBBIBATH M 00CYKAATh CIIOCOOBI YIIOPSAA0YNBAHUS IIncEMeHHBIH POIII
JECATUYHBIX Ipobeii; KOHTPOJIb;
[Mpaktuyeckas
pabora;
5.2. | CpaBHeHHe eCATUYHBIX APOOCI. 5 0 H300paxars ecaTHYHbIe JPOOH TOUYKaMH Ha KOOPAMHATHOH MPSIMO; VYernslii onpoc; | Sknace, Yau.py,
Pacrio3HaBaTh HCTUHHBIE U JIOXKHBIE BHICKa3bIBAHUS O APOOSX, IPHBOAUTE IIPHMEPHI X [TuceMeHHBI#H POIII
KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUS X OTPUIIAHHS BBICKA3bIBAHUI; KOHTPOJIb;
KoHTtponbsHas
pabora;
TectupoBanue;
5.3. | JleficTBHS C IECATHIHBIMH JIPOOSMH. 14 0 BBIABIAT CXO/ICTBA M Pa3IHyuMs NPaBHII apuMETHUECKIX AEHCTBHII ¢ HATYpaIbHBIMI VYernsiii onpoc; | Sxmace, Yuu.py,
YHCITAMH M JECITUIHBIME POOSIMHU, OOBSCHATD UX; ITncEMeHHBIH POII
BrImonHATE apudMeTnIecKue JeHCTBHS ¢ ASCATHIHBIMA IPOOSMIL; BBITOIHATD IIPUKUIKY H KOHTPOJIb;
OLICHKY pe3yJIbTaTa BEIYUCIECHHUIL; KoHTtponbHas
paborta;
TectupoBanue;
JlukTaHT;
CamooIieHka ¢
UCIOJIB30BaHIEM
O1LIEHOYHOT O
JIHCTaY;
.5.4. | OkpyrieHue qecsITHYHBIX JPOOEH. 4 0.5 [TprMeHATb IPaBUIO OKPYTICHUS ASCATUIHBIX APOOEH; VYernsrii onpoc; | Sknace, Yun.py,

ITuceMeHHsbIH
KOHTPOIIb;
IIpakTHueckas
paborta;

POII




5.5. | Pemenune TeKCTOBBIX 3a/1a4, 6 0 0.5 TIpoBoaUTE HCCNENOBAHNS CBOWCTB NECATHYHBIX Apo0ei, ONUpasCh Ha YUCIOBbIC VYernsrii onpoc; | Sknace, Yuun.py,
COZiepIKaIIuX JPOOH. 9KCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIBIO KOMIBIOTEPA), BBIIBUIaTh I'MIIOTE3bl M IPUBOAUTH UX | [TucbMeHHBIH PoOII
000CHOBAHHS; KOHTPOJIb;
Pemrate TeKCTOBBIE 33/1a4K, COIEPKALIME IPOOHBIE IaHHBIE, M HAa HAXOXKICHHE YacTH enoro 1 | [Ipakrudeckas
LEJIOTO 0 €r0 YaCTH; BBISBILSTH UX CXOJCTBA M Pa3IHHSL; pabora;
MozenupoBaTh X0/ peIeHHs 3a1a4H ¢ IOMOIIBIO PHCYHKA, CXeMBI, TaOIHIIBL. [IpHBOAUTS,
Ppa30upaTh, OLICHUBATD PA3JIMYHbIC PEIICHHUS, 3AIICH PEILCHUH TEKCTOBBIX 3a/1a4;
5.6. | OcHoBHbIE 3a 1a4u HA APOOH. 6 1 0 Pemrath TeKCTOBBIE 33/1aUl, COEPKALIME IPOOHBIC IaHHBIE, U HAa HAXOXKICHHUE YacTH LeJioro 1 | YCTHbIN onpoc; | Skinace, Yuu.py,
LIEJIOrO I10 €r0 YacTH; BBISABIIAT UX CXOJCTBA U Pa3IMUs; TTucsMeHHBbIIH POII
MopenupoBath X0/ PEIICHUS 3a/Ia4l C ITIOMOIIBI0 PUCYHKA, CXEMBI, Ta0OIuIbL. [IpuBOANTE, KOHTPOJIb;
pa30upaTh, OLIEHUBATH PA3JIMYHbIC PELICHNS], 3aTIMCH PEILICHHI TEKCTOBBIX 33/1ay; KoHtponbHas
OnepupoBaTh APOOHBIMU YHCIAMHU B PEATbHBIX )KHU3HEHHBIX CUTYALUSX; pabora;
Kputnuecku oleHUBATh TIOTYyYECHHBII Pe3yJIbTaT, OCYIECTBIATH CAMOKOHTPOJIb, IPOBEPSS OTBET|
Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OLINOKHY;
Uroro no paszaeny: 38
Paspen 6. Harnsiinas reomerpus. Tesa 1 gurypbl B mpocTpaHcTBe
6.1. | MHOTOTpaHHUKH. 1 0 0 Pacnio3zHaBath Ha 4epTexkax, pUCYHKaX, B OKPYKAIOIEM MUPE MPSMOYTOJIbHbIH Yernslit onpoc; | Sknace, Yuu.py,
napajuielienuIe |, Ky0, MHOrOIpaHHUKH, OTUCHIBATh, UCIIOJb3Ysl TEPMUHOJIOTHIO, OLICHUBATh POII
JIMHEWHBIE Pa3MeEpBl;
6.2. | M300paxeHre MHOIOTPAaHHUKOB. 1 0 0.25 M300paxath Ky0 Ha KiieT4aToil Oymare; VYernslii onpoc; | Sxnace, Yuu.py,
[Mpaktuyeckas POII
pabora;
6.3. | Mozenu npoCTpaHCTBEHHBIX TElL. 1 0 0 [puBOaUTH PUMEPBI 0GBEKTOB PEATFHOr0 MUpPA, HMEIOIIHX POPMY MHOTOrPAHHHUKA, VYernelii onpoc; | Skmace, Yau.py,
MPSAMOYTOJIBHOTO Napajuienenunesa, Kyoa; POII
6.4. | IIpsmoyrosbHbIl Mapanieenumnes, 2 0 1 Pacnio3zHaBaTh Ha 4epTexkax, pUCYHKaX, B OKPYKAOIEM MUPE MPAMOYTOJIbHBIH Yernslit onpoc; | Sknace, Yun.py,
Ky0. napaJuIeNienuIe]], Kyo, MHOrOrpaHHHUKH, OIHCHIBATD, HCIIONb3Ysl TEPMUHOJIOTHIO, OLIEHHBATH ITpakTideckast POUI
JIMHEWHBIE Pa3MepBl; paborta;
MonenupoBath Ky0 1 apajuieienurne/ u3 OyMart ¥ IpoYux MaTepHaIoB, O0BICHATH CIIOCO0
MOJIETPOBAHYS;
6.5. | Pa3Béprku kyba u mapasienenunesa. 1 0 0 PacrosHaBaTh U H300pakaTh pa3BEPTKU KyOa U Mapajienenumnea; VYernsrii onpoc; | Sxnace, Yuu.py,
CamoorieHka ¢ POIII
HCTIONB30BAHUEM
O11eHOYHOTO
JTHCTaY,
6.6.. | [pakTiueckas pabora «Pa3Béprka 1 0 1 Pacno3naBath 1 M300paxkaTh pa3BEPTKH KyOa U MapauiesIeuIea; IMpaktuyeckas Sxnace, Yau.py,
KyOa». MozenupoBaTh Ky0 M mapajuieNnenue]] 13 OyMard 1 IpOYnX MaTepHajIoB, OOBSICHATE CIOCO0 pabora; POII
MOJICITUPOBAHUS;
6.7. | O6BéM Kyba, MPSIMOYTOIEHOTO 2 1 0 HaxomuTh n3MepeHus, BHIYUCITH IUIOMa b TOBEPXHOCTH; 006EM Kyba, IPSIMOYTOIBHOTO VYernsiit onpoc; | Axmace, Yuun.py,
HapaJulesenunesaa napaJuIeNientIie/1a; HCCIe0BaTh 3aBUCHMOCTh 00bEMa Ky0a OT JUIMHBI ero pebpa, BeIABUraTh U | KoHTposbHas PO
000CHOBBIBATh THIIOTE3Y; paborta;
Pemats 3agaun U3 peanbHON XKU3HH;
Hroro mo pa3aeny: 9

Pasnen 7. [loBTopeHune u o6o01meHne




7.1. | IloBTOpEHHE OCHOBHBIX HOHATHI U 10 1 0 BbI4uCcIATh 3HAYCHNS BBIPAXKCHHI, COAEPIKAIINX HATyPaIbHbIC YHC/IA, OOBIKHOBEHHBIC 1 VYerusiit onpoc; | Skmace, Yaun.py,
METOZIOB Kypca 5 kiiacca, 00o0meHne JECSITHYHBIE IPOOH, BBINOJIHATH IPEOOPa30BaHUS YHCET; IInceMeHHBIH POIII
3HaHWH Bri6upath crocod cpaBHEHHs YUCeN], BBIYMCICHHUMN, TPUMEHSATH CBOHCTBA apU()METHIECCKIX KOHTPOJIb;

JeHCTBUI U1 pallMOHAIN3ALMH BBIYMCIIEHUH; KontponpHas
OcCyIecTBIAT: CAMOKOHTPOIIb BEIIOIHIEMBIX IEHCTBUH U CAMOIIPOBEPKY Pe3yibTaTa paborTa;
BBIYHCIICHHIA; BIIP;
Pemats 3a1aun U3 peanbHON XKU3HH, IPUMEHSTh MaTeMaTHIECKIe 3HAHUS I PEIIeHUs 3a1ad
U3 IPYTUX YYEeOHBIX IPEAMETOB;
Pemats 3a1aun pa3HBIMH CIIOCO0aMH, CPaBHUBATh CIIOCOOB! PEIIEHNUS 3a/1a4H, BRIOHpaTh
PpaLMOHANBHEI C1I0CO0;

Hroro no paszaeny: 10
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoanuectBo yacos Hara Buael,

/i BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe HRyHER igll:rpb(:nn
padoThI padoThI

1. 1 01.09.2022

2. 1

3. 1

4. 1

5. 1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 1

13. 1

14. 1

15. 1

16. 1

17. 1

18. 1

19. 1

20. 1

21. 1

22. 1

23. 1

24, 1

25. 1

26. 1

27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54,

55.

56.

57,

58.




59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77,

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.




90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.




121.

122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

146.

147.

148.

149.

150.

151.




152. 1
153. 1
154. 1
155. 1
156. 1
157. 1
158. 1
159. 1
160. 1
161. 1
162. 1
163. 1
164. 1
165. 1
166. 1
167. 1
168. 1
169. 1
170. 1
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

Mepznsk A.L'., [lononckuii B.b., Slkup M.C.; nox penakuueit [Tononsckoro B.E. MaremaTtuka, 5 knacc,
OOm1ecTBO ¢ orpaHn4eHHON 0TBeTCTBEeHHOCTHIO "M3narenbckuii ienTp BEHTAHA-I'PA®"; Akunonepaoe
obmectBo "M3natenscTBo [IpocBenienne";

Beenure cBoil BapuaHr:

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA
Mepsnsik, Paburosuy, [Tononckuit: MatemaTtuka. 5 kinacc. JlumakTuaeckue MaTepraibl
bytiko, Mep3nsik, [Tononckuii: Maremaruka. 5 kiace. Mertoauueckoe nocooue TarbsiHa

Epuna: Matematuka. 5 xiacc. Tectsl k yueOHuky A. I'. Mep3isika

IMUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
Axnacc, Yuu.py, POII



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPY/IOBAHHUE
CripaBouHBIC TAOJUIIBI, HATJISTHBIC TTOCOOMSI, TOCKA, MHTEPAKTHBHASI IOCKA, KOMITBIOTEP, IIPOCKTOP,
MHOTO()YHKITHOHAJIBHOE YCTPOICTBO

OBOPYJAOBAHME JIUIA ITPOBEAEHUS JIABOPATOPHBIX U IIPAKTUYECKHUX PABOT
Jlocka, MHTEpaKTUBHAsI 1OCKa, YEPTENKHBIE IPUOOPHI [l TOCKU






