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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA "MATEMATHKA"

Pabouast nporpamMMa 1mo mMareMaTHKe Ui 00y4Jaronmxcs 5 KiaccoB pa3padboTana Ha ocHoBe DenepanibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOT'O 00IIero 00pa3oBaHus C YIETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHHA, IPEABABIAEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAIULIUI
poccuiickoro o0pazoBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHHE KIFOYEBHIMH KOMIIETCHIIUSMH,
COCTABIISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUs M CaMOPa3BUTHSL, a TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHUA oOy4aromuxcs. B pabodeii mporpamme
YUTEHBI UJeH U nonoxenust Konuenuuu pa3BuTus MaTreMaTH4eckoro oopazoBanus B Poccuiickoit
®denepannu. 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] CMEKHBIX JUCLUUILINH, a TIOCIIE MIKOJIBI pealbHOM
HE0OXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT MOIHOIIEHHON 0a30BOM
0011e00pa3oBaTeIbHON MOITOTOBKH, B TOM YHCIIE M MATEMaTHICCKOM.

310 00YCIOBICHO TEM, UYTO B HAIIM JTHU PACTET YMCIIO MPO(eccuii, CBA3aHHBIX ¢ HETIOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IaCTIX, U JaXKe B
ryMaHHTapHbIX cpepax. Takum 00pa3oM, Kpyr MKOIBHUKOB, UIsI KOTOPBIX MAaTEMAaTHKa MOXET CTaTh
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[TpakTudeckas Mojae3HOCTh MAaTEMATHKH O0YCIIOBJICHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHBIE CTPYKTYPBHI HAILIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, /IO IOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JIJIsI
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUYeCKUX 3HaHUH 3aTPYAHEHO TOHUMaHUe
MIPUHIIAIIOB YCTPOMCTBA U UCIIOJIH30BAHUS COBPEMEHHON TEXHUKHU, BOCIIPUATHE U HHTEPIIPETAIIUS
pa3HoO0pa3HON COMANBLHOM, YKOHOMUYECKOM, MONUTHYecKoi nH(popmainu, ManodppexkTuBHa
MMOBCETHEBHASI MPAKTUYECKas AesATeNbHOCTh. Kak oMy 4eoBeKy B CBOCH KU3HU MPUXOJIUTCS BBITIOTHATD
PacuéThl U COCTABIATH ANTOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUYECKUMU TpUEMaMu
F€OMETPUUYECKUX MU3MEPEHUH U TIOCTPOCHHH, YNTATh WH(OPMAINIO, IPEACTABICHHYIO B BUJIE TaOJHII,
auarpamm U rpaukoB, )KUTh B YCIOBUAX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OnHOBPEMEHHO C pacupeHueM chep IPUMEHEHHUs MaTEMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooee
BaYKHBIM CTAHOBHUTCS MaTEMaTUUYECKUI CTUJIb MBIIIJICHUS, IPOSIBIISIFOIIMICS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3yueHus MaTeMaTUK B apceHall IPUEMOB U METOJOB MBIIIIJICHUS YeI0BeKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA MHAYKINS U ASTYKIUs, 0000IIeHNe U KOHKpeTH3alus, aHallu3 U
CHHTE3, KJIacCu(UKAIM U cCHcTeMaThu3alus, abcTparupoBanue u anajaorus. OObeKThl MaTeMaTHUECKUX
YMO3aKJIIOUEHUH, paBUjIa UX KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAHU3M JIOTHUECKUX ITOCTPOEHUI,
CIIOCOOCTBYIOT BBIPA0OTKE YMEHUS (POPMYIHPOBATh, 0OOCHOBBIBATD U JIOKA3bIBAThH CYXKJIEHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUIeHUE. Beaymias ponb NpuHaaIeKUT MaTeMaTiKe U B JOPMUPOBAHUHU
AJITOPUTMUYECKON KOMIOHEHTHI MBIIIIJICHNUS U BOCIUTAaHUN YMEHUHN 1eHCTBOBATH 110 33/1aHHBIM aJlTOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBhIE. B mporiecce perieHus 3a1a4 — OCHOBOU y4eOHOM
JeSTeIbHOCTH Ha YpOKaxX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKas U MPUKIIAJIHAs CTOPOHBI
MBILICHUS.

OOydenne MaTeMaTHKe Aa€T BOZMOXKHOCTh Pa3BUBATh Y O0YUAIONIUXCSI TOYHYIO, PAllMOHATLHYIO U
WH(POPMATHUBHYIO pedb, YMEHHE OTOMPaATh HAaMOOJIEE MOIXOIAIINE I3BIKOBBIC, CHMBOJIMYECKHE, TpapuiecKue
CpeACTBa /ISl BRIPAKCHHS CYXKJICHUH M HATJISITHOTO WX MPEICTABICHHS.

Heo0xoauMbpIM KOMIIOHEHTOM 001N KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111ee 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 POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

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
o0pa3zoBaHust 00YJArOIITUXCS;

— Ppa3BUTHE UHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuXCsl, TO3HABATEIbHON
AKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUM, UHTEpEca K U3yUYEeHUIO MAaTEeMaTHKH;

— TMOJBEJICHNE 00YJAIOIUXCS HA JOCTYITHOM JIJIs HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MaTeMaTHKU
U OKPYXKAIOIIIET0 MHUPA;

— (dopmupoBanue YHKIIMOHATBHONH MaTeMaTHICCKOW IPaMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTeMaTU4YECKHE OOBEKTHI B PEAIbHBIX JKM3HEHHBIX CUTYAIUsX, TIPUMEHITh OCBOCHHBIC YMEHUS IS
pELICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH MMOJTYYEHHBIE PE3YIbTATHI U
OLICHHUBATh UX HAa COOTBETCTBUE IPAKTUYECKON CUTYaLUH.

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
HC3aBHMCUMO OJHA OT I[perﬁ, a B TECHOM KOHTAaKTe U B3auMOJIeHCTBUU. Takxe B KypcC€ IpOUCXOAUT
3HaAKOMCTBO C 3JICMCHTaMU aﬂre6pm M OIIHUCATENbHON CTaTHCTHUKH.

N3yuenue apupmMeTnueckoro MaTeprana HaYMHAETCSl CO CUCTEMATH3alluy U Pa3BUTHsI 3HAHUH O
HATypaJbHbIX YUCIaX, IOJYYEHHBIX B HaYaJIbHOM 1IKOJE. [Ipy1 3TOM COBEpIIEHCTBOBAHUE BBIYMCIUTEIBHOM
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
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HMJICSIMH, TIOHATUSIMHU TeMbI. [Ipu 3TOM paccmoTpenne
OOBIKHOBEHHBIX IPOOEii B MOTHOM 00BEME MPEAIECTBYET U3YUCHUIO IECATUYHBIX JPOOeid, 4TO
11e7Ieco00Pa3HO C TOYKU 3PCHHUSI JIOTUKH U3JI0KCHHS YUCIIOBOM JIMHUM, KOT/Ia MPaBwJIa JEHCTBUM C
JECSITUHYHBIMH POOSMU MOKHO 000CHOBATH YK€ U3BECTHBIMH alITOPUTMAMU BHITIOTHEHUS IEHCTBUH C
OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C ACCATUIHBIMH JIPOOSMH PACITUPHUT BO3MOXKHOCTH ISl TOHUMAHHS
00yJaroIMMHUCS TPUKIIATHOTO TPUMEHEHHUST HOBOM 3aMMCH TIPH U3YYCHHUH JIPYTUX TIPEIMETOB U MIPH
MPaKTUYECKOM HCIIOJIb30BaHUH.

[Tpu 0OyueHnH penieHno TEKCTOBBIX 33/1a4 B 5 KJIacCe UCHOJIb3YIOTCA apuMeTHuecKkue NpuéMbl pereHus.
TexcroBble 3a1a4H, peniaeMble MpU 0TPabOTKE BHIUMCIUTEIBHBIX HABBIKOB B 5 KJIacCce, paCCMAaTPUBAIOTCS
3a7a4M CJICAYIONINX BUJIOB: 337a4M Ha JBIDKCHUE, HA YaCTH, Ha MOKYIKH, Ha pabOTy U MPONU3BOANTEIHHOCTS,
Ha IIPOIIEHTHI, Ha OTHOLICHNUS U nporopiuy. Kpome Toro, obyuaromuecs 3HaKOMATCS ¢ TPUEMAMU PEIICHHS
3a71a4 1epebopoM BO3MOKHBIX BAPHAHTOB, yuaTcsi paboTaThk ¢ HH(pOpMaIMeH, peIcTaBIeHHON B popme
TaOIHI] WIIA THATPAMM.



B IIpumepHoii paboueii mporpamme npexycMoTpeHo (GopMUPOBAHHUE MPOMEACBTHUECKUX anreOpanyeckux
IIpencTaBlIcHU. bykBa Kak CMMBOJI HEKOTOPOT'O YHMCJIA B 3aBUCHMOCTH OT MATEMaTHYECKOT0 KOHTEKCTa
BBOJIUTCS IMOCTENIEHHO. ByKBeHHAsi CHMBOJIMKA IIMPOKO MCIIONIB3YETCs IPEXKIE BCETO IS 3aIIMCH OOIIHNX
YTBEP)KACHHUH U MPEATIOKESHUN, POPMYII, B YACTHOCTH 11 BEIYUCICHHS TEOMETPUUECKUX BEIMYNH, B
KAa4eCTBE «3aMECTUTEIS» YHUCIIA.

B kypce «Martematuku» 5 kinacca npeacTaBiI€Ha HarJsaHas T€OMETpUs, HAIPABJICHHAsl HA Pa3BUTUE
00pa3HOTo MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHU s, N300pa3UTEIbHBIX YMEHUH. DTO BaXKHbIH 3Tal B
HU3YyUYCHUU I'COMCTPUH, KOTOpBIﬁ OCYHICCTBJIACTCA HAa HAITIAAHO-IIPAKTUYCCKOM YPOBHC, OIIUPACTCA HaA
Harjs1H0-00pa3Hoe MblIIIeHHE o0yJaromuxcs. bosbIas posib 0OTBOAUTCS MPAKTHUECKOH JesITeIbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MOJIeNupoBaHui0. OOyJaromuecs: 3HaKOMSTCS ¢ TEOMETPUUECKUMU (PUTypamMu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(PUIYypaLUsIMH, y4aTCsl U300paxaTh UX Ha
HEJIMHOBAHHOMW U KJIETYATOW Oymare, paccMaTpUBAaIOT UX IMpOCTEIIne CBOMCTBA. B mponecce n3ydenus
HarJsiIHOM reoMEeTpUH 3HaHUS, MTOJy4YeHHbIE 00YYalOIMMUCS B HAYAJIbHOM 1IKOJIE, CUCTEMAaTU3UPYIOTCS U
pacIMpsIOTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IJIaHy B 5 KJlacce M3y4aeTcss MHTETPUPOBAHHBIN MpeaMeT «MaTeMaTHKay, KOTOPBIi
BKJIFOYACT apu(hMETHICCKUI MaTepual U HATJISAHYIO TEOMETPHIO, & TAKXKE IMPOTICICBTUICCKUE CBEACHHUS 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"

HartypaJjbHble yncia 4 HYJIb

HarypanbHoe uncino. Psag HatypaneHbix uncen. Yucno 0. M300paxeHne HaTypaJIbHbIX YMCeNl TOYKaMH Ha
KOOpJAMHATHOM (4ncioBoil) nmpsimoid. ITo3uionHas cucrema curcienus. 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 YKCEN; CBOMCTBA HYJISI M €AUHUILIBI IPU YMHOXKEHUHU. JleJleHne Kak IecTBuUE,
oOpaTHOe YMHOXeHUI0. KOMITOHEHTHI AeHCTBUH, CBsA3h MEX 1y HUMU. [IpoBepka pe3yibrara
apudmeTnyeckoro aercteus. [lepeMecTuTeTbHOE M COYETATEIIPHOE CBOMCTBA (3aKOHBI) CII0KEHUS U
YMHOKEHUSI, paCIIpeICIUTEILHOE CBOMCTBO (3aKOH) YMHOKeHUs. Mconp3oBanue OyKB Jisi 0003HAUCHUS
HEU3BECTHOTO KOMIIOHEHTA M 3aITCH CBOMCTB apu(METUICCKUX JACHCTBHA. JleTuTeNn U KpaTHbBIE YhCia,
pazsioxkenre Ha MHOKuTenu. [IpocTeie u coctaBHbie uncia. [Ipusnaku genumocty Ha 2, 5, 10, 3, 9. Jlenenue
¢ octatkoM. CTeneHb ¢ HaTypalbHbIM IIOKa3aTeaeM. 3alucCh YUCIIa B BUJIE CYMMBI Pa3psAHBIX CIIAraeMbIX.

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

Hcnonp3oBaHue IIPpHU BBIYUCIICHUAX IIEPEMECTUTCIILHOI'O U COYCTATCIIbHOI'O CBOMCTB (SaKOHOB) CJIOKCHHUA 1
YMHOXCHUS, paCIIpEACITIUTECIBHOI'O CBOMCTBaA YMHOKCHUA.

Jpoou

[IpencraBnenue o apobu Kak crocoOe 3amucu YacTu BernduHbl. OOBIKHOBEHHBIE Apo0u. [IpaBuiibHbIE U
HenpaBuibHbIe ApoOu. CMelnanHas 1po0b; NpecTaBIeHUue CMEIIaHHON Apo0H B BUJIE HENIPABUIbHOM 1podu
Y BBIJICJICHHE 11€JI01 YaCcTU YuCiia U3 HempaBuiIbHOM apoou. M3o0paxkeHue apodeit ToukaMu Ha YUCIOBOM
npsmMoil. OcHOBHOE cBo¥icTBO Npodu. Cokparenue nqpodeit. [Ipuenenue qpodu kK HOBOMY 3HaMEHATEITIO.
CpaBuenue npo6eii. CiioxeHue U BbIUUTaHuEe IpoOeid. YMHOKEHHUE U IeTieHue Apo0eii; B3auMHO-00paTHBIE
napoOu. HaxoxieHue yacTu 1es1oro U 1esoro no ero yactu. Jlecstnynas 3anuce npobeii. Ilpeacrasinenue
JECSITUYHON IpoOH B BUIe 0OBIKHOBEHHOMU. M300parkeHne necaTHYHbIX Apo0ei TOUKaMu Ha YUCIOBOM
npsMoil. CpaBHEHHE IECATUUHBIX IpoOel. ApudmeTndeckre AeHCTBHS C AECATUUHBIMU APOOSMHU.
OxpyrieHne AecSITUYHBIX ApoOeH.

Pemenne TeKCTOBBIX 3aJa4

Pemenne TekcTOBBIX 3a1a4 apupmMeTHUECKUM criocoOoM. Perienne norudeckux 3agad. Perenue 3anau
nepebopoM Bcex BOSMOXKHBIX BapuaHTOB. Mcronp30BaHe pU PEISHUH 3a/1a4 Tabauil u cxeM. Perenue
3aJ1a4, COJIEPKAIUX 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYNHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; LIEHA,
KOJINYECTBO, CTOUMOCTh. EMHHUIIBI n3MepeHus: Macchl, 00bEMa, LIEHBI; PACCTOSHUS, BPEMEHU, CKOPOCTH.

CBs3b MCXKAY CAUHHULIAMU U3MCPCHUA Ka)XIol BeIMYHHBI. PellieHne OCHOBHEIX 3a/1a4 Ha I[p06I/I.
Hpe,Z[CTaBJICHI/IC JaHHBIX B BUC Ta6J'II/II_I, CTOJIOYATHIX AuarpamMm.

Haruasanas reomerpus

Harnsaneie npeacraBieHus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yro, JJoOMaHasi,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. ¥YTo0i. IIpsMoi1, OCTpbId, TylOW U pa3BEPHYTHINA yriIbl. J[nuHa oTpe3kKa,
METPUYECKNE €UHULIBI JJIMHBL. J[TMHA JIOMaHOH, NEPUMETP MHOTOYTOJIbHUKA. VI3MepeHne u noctpoeHue
yIJI0B C MOMOUIbIO TpaHcnopTHpa. Harnsanele npeacraBieHus o purypax Ha IIOCKOCTU: MHOTOYTOJIbHHUK;
NPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (puryp. M3o0paskenue puryp, B TOM Uuciie Ha
kneryatoit Oymare. [loctpoeHne kKoHpUrypanuii U3 4acTei IpsIMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW U
kieryatoit Oymare. Mcrnonbp3oBanue CBOMCTB CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBaapaTta. [lnomanp



NPSIMOYTOJIBHUKA H MHOTOYTOJIbHHKOB, COCTaBIICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4YHcie QUryp,
N300paXEHHBIX Ha KIeT4aToil Oymare. EnuHub! n3mepenus riomaan. HarnsaHele npeicTaBieHus o
MPOCTPAaHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBIH Napajuieenues, Kyo, MHOrorpaHHuKH. M300pakeHue
NPOCTEHINMX MHOTOIPaHHUKOB. Pa3BépTku Kyba u napaienenunena. Co3naHue Mo/ieneil MHOTOIPaHHUKOB
(u3 Oymaru, IpOBOJIOKH, TIACTHIMHA U 1p.). O0BEM NPSIMOYTOIBHOTO Mapauiesienunena, kyoa. Enuaumst
u3MepeHus oobéma.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JlnyHOCTHBIE PE3YJIbTATHl OCBOCHUS IIPOrpaMMbl yueOHOro npeamera «MaremaTrka» XapakTepu3yrTCs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCUMCKONM MAaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM
K JJIOCTH>KEHUSAM POCCHUICKHX MATEMATUKOB U POCCUKMCKON MAaT€MaTUYECKOM IIKOJbI, K UCIIOJIb30BAHUIO ITUX
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 (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTY, SIBICHUH, MPOIIETYP TPAKIAHCKOTO
oOmecTBa (BEIOOPHI, OIIPOCHI | TIP.);

TOTOBHOCTBIO K OOCY)KIACHUIO STHYECKHUX TPOOIIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JOCTHKCHUHN HayKU, OCO3HAHUEM BOKHOCTH MOPAITLHO-3THICCKUX MTPUHIIUIIOB B JACSITEILHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTHUBHOC Y4aCTHEC B PCHICHUHN MPAKTUYICCKUX 3a1a4 MaTeMaTHYECKOH HaIpaBJICHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 0Opa30BaHUs Ha MPOTSHKEHUU BCEH JKM3HU JUISl YCIIEIIHON
po¢eCCHOHATILHOM IEATEILHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUI; OCO3HAHHBIM BEIOOPOM U
IMOCTPOCHUCM I/IHIII/IBI/II[yaJII)HOI\/JI TPACKTOPUHU 06p8,30BaHI/I$I " )KU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX
HMHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEM.

IcTeTnYecKkoe BOCIIUTAHHUE:,
CIIOCOOHOCTBIO K IMOILIMOHATILHOMY U 3CTETUYECKOMY BOCIIPUSITHIO MaTEMAaTHUUYECKUX OOBEKTOB, 3314,
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, ITPUPOALI 1 o6mecma, MMOHHMAaHUEM MaTeMaTHICCKOM HAYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIllOB eé Pa3BUTHA U 3HAYUMOCTH JJI Pa3BUTUS HUBUIIN3ALINN,
OBJIQJICHUEM S3BIKOM MaTEMaTHKU U MaTEMaTHIECKOMU Ky.]'IBTypOﬁ KaK CpCACTBOM IMO3HAHUWA MUDPA,
OBJIaICHUEM HpOCTeI\/'IHH/IMI/I HaBBIKAMM HCCJICIOBATEIbCKOM JACATCIIBHOCTH.

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

TOTOBHOCTBIO IPUMEHATh MATEMaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEIEHUS 37J0POBOTO
o0pa3a *KH13HM (370pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, PETyJsipHas GpU3nuecKas
aKTUBHOCTD); C(hOPMHPOBAHHOCTHIO HaBbIKA peeKcuu, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOTO e
IIpaBa JPyroro 4ejaoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

OpHUEHTAaIlMel Ha MPUMEHEHNE MAaTeMaTUYeCKUX 3HAHUI [Tl peIIeHHsI 3a/1a4 B 00JIACTH COXPAHHOCTH
OKPY)KaIOHIeﬁ cpem,l, HJ'IaHI/IpOBaHI/ISI HOCTyr[KOB 1 OILICHKU UX BO3MOKHBIX HOCJ'IG)ICTBI/II\/'I JJIA OKPY)KaIOHIeﬁ
CpeIIbl; OCO3HAHHMEM TII00ATTLHOTO XapaKTepa IKOJIOTHISCKUX MPOOIIeM U ITyTeH UX PEIICHUS.

JInuHoCTHBIE pe3yJIbTaThl, 00ecTeYnBaIOIINe AANTANNI0 00y4YAI0IIerocs K U3MeHsI0IuMCsl
YCJOBHSIM COUMAJBLHOM M MPUPOJIHOM CpPebl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSX HEOTPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOECH KOMITIETEHTHOCTH
gepes MPaKTHIECKYIO JIEATSIIBHOCTh, B TOM YHCJIE YMEHHUE YIUTHCS Y IPYTUX JIOACH, TPHOOpETaTh B
COBMECTHOMH JIeATeIHbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHUX;

HE0OXOAMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH UJIEH, TIOHSTHS,
TUIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JIE(UITUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI30B,
TpeOyIOLINi KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U ACUCTBUS, ((OPMYTUPOBATH U OLIEHUBATh
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,
uUcce008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

Ba3oBrble J1ornuyeckue aefcTBUA:

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

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

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

— 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 UCITIOJIb30OBAHUEM 3aKOHOB JIOTUKU, ACAYKTHBHBIX U HHAYKTUBHBIX
YMO38.KJHO‘ICHI/II7I, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

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

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

ba3oBble nucciienoBarebCcKHe AeHCTBUA:

— 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;

— CaMOCTOSTENIBHO GOPMYyIUPOBATH 0000IIEHNUS M BBIBOBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUs, UCCIIEI0BAaHNS, OLIEHUBAThH JOCTOBEPHOCTD IMOTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000111eHI; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



Patora ¢ undopmaumeii:

— BBISIBJISITH HEAOCTATOYHOCTD U U30BITOYHOCTh HH(POPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUSI
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:
— BOCIIPHHUMATh U (POPMYIIUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBHUSAMH U LEISIMHA OOIICHUS;

— SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBaTb
MOSICHCHUA 110 X0y PCIICHUS 3aa9U, KOMMCHTHUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yibTar; B X0A¢C O6CY)KI[€HI/I$I
3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)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 hopme GpopMyInpoBaTh pa3HOTIIACUS, CBOM BO3PaKEHMS;
— MPENCTaBIATh Pe3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, 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 IIpH pCUICHUHA
y‘~I€6HI)IX MaAaTCMaTHUYCCKUX 3aJ1a4,

— MNPUHHUMATh LCJIb COBMECTHOM ACATCIIbBHOCTH, INIAHUPOBATH OpTraHU3alluIO COBMECTHOM pa6OTI>I,
pacipeaciiaTb BUIABI paGOT, A0roBapuBaTbCA, 06cy)K,Z[aTB mponecC u pe3yyibTaT pa6OTBI;

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

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

— OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OO MPOAYKT 10 KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBHUS.

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

Camoopranmn3anus:

— CaMOCTOSITEIHFHO COCTABIATH IUIaH, AITOPUTM PEIICHUS 3a/1auu (MJIM €T0 YacTh), BRLIOUPATh 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
MaTeMaTHUUYeCKOM 3aJ1auH;

— TMPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PENICHUM 3a7a4l, BHOCUTh KOPPEKTHUBEI B
JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJCHHBIX OMIMOOK, BHISIBICHHBIX 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
[TonnMaTth ¥ IPaBUIBLHO YIOTPEOISATH TEPMUHBI, CBA3aHHbBIE C HATYPATbHBIMU YHCIAMH, OOBIKHOBEHHBIMU
U JCCATUYHBIMH JIPOOSMH.

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

COOTHOCHUTH TOYKY Ha KOOPJMHATHOM (YUCIIOBOI) MPSMON C COOTBETCTBYIOIIMM €M YHCIIOM B M300paxaTh
HATypaJIbHbBIE YHCJIa TOUKAMH Ha KOOPIAMHATHOM (YMCIIOBOI) MIPSIMOH.

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 JTMHENKH, 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, npsiMoyrojibHHUKa, (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.

Pacno3naBare nmapaiienenumne, Ky0, HCIIOIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpO ITpaHb, N3MEPEHUS;
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.



TEMATHUYECKOE IIJ/IAHUPOBAHHE

Ne HaunmenoBanue pa3jaenoB u KosnuecTBo yacos Jara Buapl nesiTeibHOCTH Buasl, gopmbl | DiekTpoHHbIe (1 POBbIe) 00pa3oBaTe/IbHbIE
n/n | TeM NPOrpaMMbl N3yYeHNust KOHTPOJIst pecypcsl
BCEro | KOHTPOJIBLHBbIE | MPAKTHYECKHE
padoThI padoThI*
Paznmen 1. Hatypasbhbie ynciaa.JlelicTBUsICHATYPaJIbHBIMH YHCIAMHU
1.1. | JecaTuuHas cuCTeMa CYUCIEHUS. | 2 0 2 YuTaTh, 3aMUCHIBATH, CPDABHUBATH Vernsiii onpoc; | https://resh.edu.ru/subject/lesson/7719/start/316201/
HaTypaJbHbIE YHCIIa; IPEIarath u
00cyXaaTh criocoOb! YIOPsSI0YHBAHHS
qucel;
3HaKOMHTBCS C UICTOPHEH pPa3BUTHSA
apu(MeTuKu. ;
1.2. | Psan marypasibHBIX uncel. 2 0 2 Yurats, 3aMUCHIBaTh, CPaBHUBATh VYernsiii onpoc; | https://resh.edu.ru/subject/lesson/7719/start/316201/
HaTypalbHbIe YNCIIa; Ipeiarath 1 [TuceMeHHBII
00CyXK1aTh CIIOCOOBI YITOPSIIOYNBAHUS | KOHTPOJIb;
YHCET; CamooreHka ¢
HCTIOIb30BaHUEM
«OueHouHoro
JIHCTaY;
1.3. | HarypanbHbIii ps. 2 0 2 Yurats, 3aMUCHIBaTh, CPaBHUBATh VYernsiii onpoc; | https://resh.edu.ru/subject/lesson/7719/start/316201/
HaTypaJbHbIE YHCIIa; TIPEIarath U ITpakTuyeckas
00cyXaaTp criocoObl yopsgounBanus | pabora;
YHCET;
BBINOMHATD apudMeTHYECKHE
JeHCTBHUS C HATYPAIbHBIMU YHCIIAMH,
BBIYHCIIATH 3HAYCHHS YHCIIOBBIX
BBIpaKEHUH co ckoOKkamu U 6e3
CKOOOK.;
1.4. | Yucno 0. 1 0] 1 HccnenoBaTh CBONCTBA HATYPalbHOTO | YCTHBIN OIPOC;
psina, gncen O u 1 mpH CIIOKEHUH U
YMHOKEHHH.;
1.5. | HatypanbHble uncia Ha 2 0 2 N300paxars KOOpIUHATHYIO IpsAMyto, | IIpakTudeckas
KOOPJIUHATHOH MPsSIMOH. OTMeYaTh YHucia TOUKaMy Ha pabora;
KOOPJMHATHOM MPSIMOM, HaXOAUTh
KOOPJIMHATBI TOUKH.;
1.6. | CpaBHenue, 2 0 2 Yurars, 3aMUCHBaTh, CPABHUBATH [TiCHMEHHBII https://resh.edu.ru/subject/lesson/7718/start/316232/
OKpYTJICHUCHATYPAIbHBIXYHCEIL. HaTypaJlbHbIC YKCIIa; IPEAIaraTb U KOHTPOJIb;
00CyXaTh criocoOb! yopsa04HBaHUA
qucel;
Hcnonp30BaTh NPaBUIIO OKPYIJIICHHS
HaTypaJbHbBIX YHCEL.;




1.7.

Apudmernueckue 1eicTBUS C
HaTypaJbHBIMU YHUCIIAMH.

BeImonuste apudmMeTHiecKue
JEUCTBUSI C HATYPAJIbHBIMH YHCIIAMH,
BBIUHCIIATH 3HAYEHHS YMCIOBBIX
BBIP@KEHUI CO CKOOKamu u 6e3
CKOOOK.;

TIpuBoauTH, pa3bupars, OICHUBATH
pa3IHYHbIC PELICHHS, 3aITHCH
pelIeHnii TEKCTOBBIX 3a/1a4.;
Kpurndecku onleHHBaTh MOTy4eHHBIH
Ppe3yIbTaT, OCYIIECTBISITH
CaMOKOHTPOJIb, IPOBEPSIsi OTBET HA
COOTBETCTBHE YCIIOBUIO, HAXOIUTh
OIIIMOKH. ;

Konrponpenas
paborta;

https://resh.edu.ru/subject/lesson/7723/start/272294/
https://resh.edu.ru/subject/lesson/7717/start/235285/
https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7715/start/316263/
https://resh.edu.ru/subject/lesson/7714/start/233859/

1.8.

CaoiicTBa HyJISI IPU CIIOKCHUU U
YMHOKEHHUHU, CBOMCTBA €AMHUIIBI
IIpU YMHOKEHHU.

HccnenoBarh cBOMCTBa HATYypPaILHOTO
psna, uncen O u 1 npu ciioKeHuu U
YMHOKEHHH.;

Beimosnmsite apupmernieckue
JEWCTBUSI C HATYPAJIbHBIMH YHCIIAMH,
BBIYHCIIITH 3HAYEHUS YHCITOBBIX
BBIp@)KEHHH cO CKoOKamu 1 0e3
CKOOOK.;

JlukraHT;

https://resh.edu.ru/subject/lesson/7706/start/266150/

1.9.

IlepemecturensHoe u
coYeTaTeIbHOE CBOMCTBA
CIIOXKEHHS 1 YMHOKCHUS,
pacipeaenuTen-HOe CBOMCTBO
YMHO>KEHHSI.

Vcronp30BaTh NpH BEIYUCICHUAX
HEePEMECTHTEIFHOE U COYETATENBHOES
CBOWCTBA CIIOKEHHS U YMHOXKCHHUS,
pacrpeieuTeNnbHOe CBOMCTBO
YMHOEHHS;

VeTHbll onpoc;

https://resh.edu.ru/subject/lesson/7723/start/272294/
https://resh.edu.ru/subject/lesson/7722/start/287667/

1.10.

ﬂeHMTeHM 1 KpATHBIC YHUClia,
Pas3IoKEHUE YUCiia Ha
MHOXHUTECIIHN.

DopMyTHPOBATH OTPEICIICHHS
JeTUTENsl X KPATHOTO, HA3bIBATh
JICITUTEIIA ¥ KpaTHBIC YUCTIa,
pacro3HaBaTh MPOCThIE U COCTABHBIE
qrcna; GopMyaTHPOBATH U IPUMEHSTh
MPU3HAKH JeTTMMOCTH Ha 2, 3, 5, 9, 10;
MPUMEHSATH aJITOPUTM Pa3JI0KEHHS
4KCIIA HA POCThIE MHOXHUTENH;
HaxOJUTL OCTATKHU OT JEJIEHUS U
HEIOJHOE YaCTHOE. ;

KouTponbsHas
paborta;

https://resh.edu.ru/subject/lesson/7712/start/235037/

1.11.

Jlenenne ¢ ocTaTkoM.

DOpMYITUPOBATH OTPEIEICHUS
JEJUTENS] U KPaTHOTO, HA3bIBATh
JIEJUTENTM ¥ KPaTHbIE YUCTIA;
pacro3HaBaTh MPOCThIE U COCTABHBIE
yucina; GopMyITUpOBATH U IPUMEHSTH
NPU3HAKK ACTUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSTE AITOPUTM Pa3JIOKEHHUSI
YHCIIa Ha TIPOCThIE MHOYKUTEIH;
HaXOJHTh OCTATKU OT JICJICHAS K
HEIOJHOE YACTHOE.;

IIuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7709/start/325151/

1.12.

HpOCTble M COCTAaBHBIC YHKCia.

BrInonHATE apudpmMeTnieckue
)IeﬁCTBHﬂ C HaTypaJIbHbIMH YHCJIaMHU,
BBIYHUCJIATH 3HAUYCHUS YU CIIOBBIX
BBIpaKeHUH co ckoOkamu u 0e3
CKOOOK.;

DopmynpoBaTh ¥ IPUMEHATH
HpaBHIa IPeoOPa30BaHUs YHCIOBEIX
BBIP2)XEHUI Ha OCHOBE CBOMCTB
apupMeTHIeCKUX AeiicTBHI.;

CamoolieHKa ¢
HCIIOIB30BaHUEM
«O1EeHO0YHOTO
JINCTAY,

https://resh.edu.ru/subject/lesson/7749/start/313626/




1.13. | [IpusHaku gemumocTy Ha 2, 5,
10, 3, 9.

DopMyTHpOBaTh ONPeaCICHHS
JIEITUTENS U KPATHOTO, Ha3hIBAaTh
JeTUTENH ¥ KPATHBIC YHCIIa;
pacro3HaBaTh MPOCTHIC ¥ COCTABHEIC
qrcina; GopMyIHPOBaTh U MPUMEHSTh
MPU3HAKY JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSTH aITOPUTM Pa3I0KEHHUS
YHCIa Ha MPOCTHIC MHOKUTEIIH;
HAXOJMTh OCTATKH OT JAEJIEHHS U
HEITOJIHOE YAaCTHOE. ;

3auerT;

https://resh.edu.ru/subject/lesson/7750/start/325275/

1.14.| CreneHsb ¢ HaTypalbHbIM
MOKa3aTeleM.

3anuceiBaTh MPOU3BEJACHUE B BUJIC
CTCIICHHU, YUTaTh CTCIICHU,
HCIOJIb30BaTh TEPMHUHOJIOTUIO
(OCHOBaHI/Ie, HOKa321TeJ'H)), BBIYHCIIATH
3HA4YCHUA CTeHeHefI.;

Tectuposanue;

https://resh.edu.ru/subject/lesson/7713/start/272325/

1.15. | YucnoBble BbIpaXKEHUs; IOPSIOK
JIEHCTBUH.

BEIMOTHATE IPUKHUAKY U OLEHKY
3HAYEHUH YHMCIIOBBIX BBIPAXKEHUH,
npezaaraTtb U IpUMEHATh IPUEMBI
MIPOBEPKHU BBIYMCICHUH. ;
DopMyIHpoBaTh U NIPUMEHSTh
MpaBHiIa IPeoOPa30BAHMS YHCIOBBIX
BBIpa’KCHUI HAa OCHOBE CBOMCTB
apu(METHIECKUX ACHCTBUIA.;

IIuceMeHHEbII
KOHTpOJIb;

https://resh.edu.ru/subject/lesson/7708/start/325182/

1.16. | Pemrenne TeKCTOBBIX 3a1a4 Ha
Bceapu(pMETHUCCKHUEe TeHCTBYS,
Ha JIBIDKCHUE U TTOKYITKA

Pemath TekcToBbIE 338341
apupMETHIECKUM CrIocoboM,
HCIIOJIE30BATh 3aBHCUMOCTH MEXITY
BEJIMYMHAMH (CKOPOCTb, BpeMs,
paccTosiHue; [IeHa, KOIUIeCTBO,
CTOMMOCTbD U JIp.): aHAJIM3UPOBAThH U
OCMBICIIMBATh TEKCT 3a/1a4H,
nepeopMyIIMpOBaTh yCIOBHUE,
W3BJIEKAaTh HEOOXOIUMEBIC TaHHBIE,
YCTaHaBIMBATh 3aBUCUMOCTH MEXK]LY
BEIMYWHAMH, CTPOHUTH JIOTHIECKYIO
LENIOYKY pacCyXIEeHHIl.;

KonTponeHas
paborta;

https://resh.edu.ru/subject/lesson/7716/start/233828/
https://resh.edu.ru/subject/lesson/7711/start/311996/
https://resh.edu.ru/subject/lesson/7710/start/325213/

HUroro no pazneny:
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Pasnen 2. Harasiinast reomerpusi. JINHUH HA TJIOCKOCTH

2.1. | Touka, mpsiMasi, OTPE30K, JIy4.

2

0

Pacnio3naBarhb Ha ueprexax,
PHUCYHKaXx, OMMCHIBATh, UCIONb3Ys
TEPMUHOJIOTHIO, U H300pakaTh C

MIOMOILBIO YEPTEIKHBIX HHCTPYMEHTOB:

TOYKY, IPSIMYIO, OTPE30K, JIyd, YTOII,
JIOMaHYI0, OKPY>KHOCTb.;

YeTHbll onpoc;

https://resh.edu.ru/subject/lesson/7741/start/312461/

2.2. | JJomanas.

Pacro3HaBaTh Ha YepTeKax,
PHUCYHKaX, OTMCHIBATH, HCTIONB3YS
TEPMHHOJIOTHIO, ¥ H300paXkaTb C

IIOMOIIBIO ‘lepTé)KHI)IX HUHCTPYMEHTOB!:

TOUKY, MPSIMYI0, OTPE30K, JIy4, YroJ,
JIOMaHy!0, OKPYXHOCTb.;

CamoolieHKa ¢
HCII0JIE30BAHUEM
«O1EeH0YHOTO
JIUCTaY,




2.3.

W3mepenue JuimHbl 0Tpe3Ka,
METPUYECKNUE CAMHULIBI
HU3MEPCHUS NJINHBI.

BBIYUCISTE JUTHHBI OTPE3KOB,
JIOMaHBIX.;

IToHMMaTh 1 UCTIONB30BATH NIPU
PELICHUY 3a]1a4 3aBUCUMOCTH MEKAY
€IMHUIIAMH METPUUECKOH CHCTEMBI
Mep; 3HAKOMUTBCS C HEMETPHUECKUMU
CHCTEMaMH Mep; BBIPAXaTh ATHHY B
pa3INYHBIX €AMHHUIAX U3MEPEHUS. ;

IIpaxkTuueckas
pabora;

https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7739/start/233456/

2.4.

OKpY>KHOCTb U KPYT.

Pacrio3HaBaTh Ha UepTexax,
PHCYHKaX, OIICHIBATh, NCIIOIB3YSI
TEPMUHOJIOTHUIO, U H300paXkaTh C
MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB!
TOYKY, PSIMYI0, OTPE3OK, JIy4, Yrod,
JIOMaHYI0, OKPY>KHOCTb.;
Pacrnio3HaBaThb, IPUBOMUTD IIPUMEPHI
00BEKTOB PEAUTLHOTO MUPA, NMEIOIIIX
(hopMy H3y4eHHBIX QHUTYp, OLICHUBATH
WX JIMHEHHBIE pa3MepBbL.;

IIuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7736/start/312523/

2.5.

IIpakTraeckas pabota

«[Toctpoenue y3opa u3
OKPY>KHOCTEH».

Pacro3naBath 1 n300pakath Ha
HEITMHOBAHHOMW W KJIeTYaToi Oymare
IPSMOM, OCTPBIH, TyIOMH, pa3BEPHYTHIH
YTJIbl; CPABHUBATh YTJIBL.;

IIpaxtuueckas
pabora;

2.6.

Vromn.

PacnosnaBatp u n300paxarts Ha
HEITMHOBAHHOMW W KJIeTYaToi Oymare
IPSMOM, OCTPBIH, TyIOMH, pa3BEPHYTHII
YTJIbl; CPABHUBATD YTJIBL.;

VeTHbll onpoc;

https://resh.edu.ru/subject/lesson/7735/start/234882/

2.7.

IIpsimoi, ocTpslii, Tyro# u
Pa3BEPHYTHIN YTIIbL.

Hcnonp3oBate TUHEHKY 1
TPAHCIIOPTHP KaK MHCTPYMEHTBI JJIs
MOCTPOCHUS U U3MEPEHUS: U3MEPATH
JUTMHY OT pe3Ka, BEIMYUHY YTIia,
CTPOUTH OTPE30K 3aTaHHOH [UTNHEI,
YToJ1, 33JJaHHOM BEJTMUNHBI;
OTKJIaJIIBATh UPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTh
3aJJaHHOTO pajanyca.;

VYeTHbll onpoc;

https://resh.edu.ru/subject/lesson/7735/start/234882/

2.8.

W3mepenue yrios.

Hcnonp3oBate TUHEHKY 1
TPaHCHOPTHP KaK HHCTPYMEHTHI JUIS
IMOCTPOCHUA U USMCPECHUS: UBMEPSTH
JUTMHY OT pe3Ka, BETNUUHY yIiIa;
CTPOUTH OTPE3OK 33JaHHOU JITMHBI,
YTOI, 3aJaHHOH BEIIMUHHBI;
OTKJIaZIbIBATh LTUPKYJIEM PaBHbIC
OTpPE3KH, CTPOUTH OKPY>KHOCTh
3aJlaHHOTO pajiyca.;

Pacno3naBaTh 1 N300paxath Ha
HEITMHOBAHHOW W KJIeTYaToi Oymare
HPSIMOH, OCTPBIA, TYTOH, pa3BEPHYTHII
YTJIBI; CPAaBHHUBATh YTIIBL.;

TTuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7735/start/234882/




2.9.

IIpakTrueckas pabora

«TocTpoenue

yrnosy»lIpaktuueckas pabora
«IlocTpoenue yrioB»

Hcnonb3oBaTh TMHENKY U
TPaHCHOPTHP KaK HHCTPYMEHTHI JUIS
MIOCTPOCHUSI U U3MEPEHUS: U3MEPSITh
JUTMHY OT pe3Ka, BEIUYUHY yIia;
CTPOHTH OTPE30K 33AaHHON JUTHHBI,
yTOJ, 3aJaHHOH BEJTMYHHEI,
OTKJIA/IBIBaTh IIUPKYJIEM PaBHBIE
OTPE3KH, CTPOUTH OKPYKHOCTb
3alaHHOTO paJuyca.;

HccnenoBats Gurypsl u
KOH(UTYpAIHH, HCTIONIB3Ys IU(POBEIE
pecypesl;

IIpaxkTuueckas
pabora;

https://resh.edu.ru/subject/lesson/7737/start/

Hroro no pazneny:
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Paznen 3. O0bIKHOBEHHBIE TPOGH

3.1

JpoOs.

10

MopenpoBats B rpaduuecKoi,
npeaMeTHOH hopme, C MOMOIIBIO
KOMIIBIOTEpa IOHATHS U CBOMCTBA,
CBSI3aHHBIE C OOBIKHOBEHHOM APOOBIO.;
UYuTaTh U 3aIHCHIBATH, CPABHUBATH
0OBIKHOBEHHBIE TpoOH, pesaraTb,
000CHOBBIBAaTh M 00CYKAATh CIIOCOOBI
YHOPAIOYHBAHUS JPOOEH.;
H306paxats 0OBIKHOBEHHEIE IpOOH
TOYKaMM Ha KOOPJMHATHOMN NPsIMO;
UCIIOJIBb30BaTh KOOPANHATHYIO
HpSIMYIO AT CPaBHEHHUS JPOOeii.;
Bemonusate apupmernyeckue
JEUCTBUSI ¢ OOBIKHOBEHHBIMHA
JIpo0OsMU; IPUMEHATh CBOMCTBa
apu(pMETHICCKUX JCHCTBUI Is
palOHANN3alUY BEIYUCICHHH. ;
BBIMONHATE NIPUKUIIKY M OLICHKY
pe3yabTaTa BEIYHCICHHH; IIpeiaraTh
Y IPUMEHSITh TPUEMBI IPOBEPKH
BBIUHCIICHHI. ;

MopenpoBath X0 PElIeHHUs 3a1a4u ¢
MOMOII[BIO PUCYHKA, CXEMBI, TAOIIHIIBL. ;
[puBoauTE, pa3dupaTh, OLIEHUBATH
pa3IUYHBIE PEIICHUSI, 3aIHCH
pelIeHHi TEeKCTOBBIX 3a/1a4.;
Kputndeckn onieHUBaTh MOTyIEHHBIH
pe3yabTaT, OCYLIECTBISTH
CaMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOIUTH
OIIIMOKH.

Kontponpnas
paborta;

https://resh.edu.ru/subject/lesson/7782/start/313719/

3.2.

IIpaBunbHbIe 1

HENPaBIILHBIEAPOOH.

IMpencraBiusiTh CMEMIAHHYIO APOOD B
BHUC HenpaBuanon U BBIACIISATH
LIeJTYIO YacTh YUCIIa U3 HEIPaBUIILHOI
JIpo0H.;

VYeTHbll onpoc;

https://resh.edu.ru/subject/lesson/7778/start/313235/

3.3.

OCHOBHOECBOMCTBO APOOH.

DopMyIHpOBaTh, 3AIHUCHIBATH C
HOMOIIBIO OYKB OCHOBHOE CBOICTBO
OOBIKHOBEHHOM Ip0oOH; HCIIOJIL30BaTh
OCHOBHOE CBOHCTBO Ipo0u [is
COKpAIeHus Jpo0ei U PUBEICHUS
ZIpoOu K HOBOMY 3HaMEHATEJIIO. ;

VYcrHblii onpoc;

https://resh.edu.ru/subject/lesson/7777/start/233116/




3.4.

CpaBHenue apo0eii.

Yurath ¥ 3alUCHIBATH, CPAaBHUBATh
0OBIKHOBEHHBIE TpoOu, pesaraTb,
000CHOBBIBAThH U 00CYXIATh CIIOCOOBI
YIIOPSIIOYMBAHUS JPOOeEii.;

JIMKTaHT;

https://resh.edu.ru/subject/lesson/7776/start/233239/

3.5.

CroxeHue 1 BIYUTaHHEe
0OBIKHOBEHHBIX IpOOeii.

BeImonHATh apudmMeTHIECKHe
JIEUCTBUSI ¢ OOBIKHOBEHHBIMU
JIpoOsIMU; MPUMEHATH CBOMCTBA
apu(pMETHIECKUX JeHCTBHN IS
PpalLFOHATN3AIMU BBIYUCIECHUI.

KontponsHas
paborta;

https://resh.edu.ru/subject/lesson/7774/start/313297/
https://resh.edu.ru/subject/lesson/7773/start/272387/
https://resh.edu.ru/subject/lesson/7772/start/234510/
https://resh.edu.ru/subject/lesson/7771/start/313328/
https://resh.edu.ru/subject/lesson/7770/start/288044/

3.6.

CwMenranHast 1poOs.

TIpeacraBisaTh CMEIIaHHYIO IpO0H B
BUJIC HETIPABUIBHOU U BBIIEISTh
LEJIYIO YaCTh YHCIIA U3 HETIPABUIBHON
Ipoou.;

ITuceMeHHEbII
KOHTpOJIb;

3.7.

YMHOXEHHE U JIeTICHUEe
OOBIKHOBEHHBIX ApO0eii;
B3aHMHO-00paTHEIE JPOOH.

BBINONHATE IPUKUIKY M OLICHKY
pe3yabTaTa BEIMHUCICHUH; TpeaiaraTh
U IIPUMEHSTh IPUEMBI TIPOBEPKH
BBIYHCIICHHIA. ;

IIpoBoauTh Hccae10BaHNs CBONCTB
IpoOeii, oupasich Ha YHCIOBBIE
SKCTIEPUMEHTHI (B TOM YHCTIE C
MOMOIIIBIO KOMITBIOTEPA).;

Tectuposanue;

https://resh.edu.ru/subject/lesson/7769/start/290790/
https://resh.edu.ru/subject/lesson/7768/start/234138/
https://resh.edu.ru/subject/lesson/7767/start/234541/
https://resh.edu.ru/subject/lesson/7766/start/234944/

3.8.

Pelenne TEKCTOBBIX 33144, CO
JepKammx Jpo0u.

Pemate TexcToOBBIC 3a0a9H,
cofeprkamye IpoOHbIC TaHHBIE, U
3aJla4M Ha HAXOXKJICHHUE YaCTH 1[EJIOTO
M T[EJIOTO T10 €T0 YaCTH; BBIABIATH HX
CXOJICTBA U Pa3INyusL.;

MozaenupoBaTh X0 PEHICHHS 3aa4H C
MOMOIIBIO PUCYHKA, CXEMBI, TAOJIHUIIHI. ;

IIucemeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7765/start/307961/
https://resh.edu.ru/subject/lesson/7764/start/313390/

3.9.

OCHOBHEIE 32 JTauu Ha IpoOH.

PemaTp TekcTOBEIE 3aMa4H,
cojieprkariye IpoOHbIe TaHHBIE, U
3a/a41 Ha HAXOXKJCHUE YaCTH LIEJI0T0
M LIEJIOTO TI0 €r0 YaCTH; BRISIBIISTH X
CXOJICTBA U Pa3INyusL.;
MosienupoBath X0/ pelIeH s 3a/1a41 ¢
MOMOIIBIO PUCYHKA, CXEMBI, TAOJHUIIBL.
[IpuBomuTh, pa3dbupaTh, OLIEHNBATH
pa3IMyYHBIC PEIICHUS, 3aUCH
PEIICHNH TEKCTOBBIX 33]1a4.;
Kputnuecku onieHMBaTh MOTY4EHHBIH
pe3yNbTaT, OCYIIECTBIISATH
CaMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHE YCIIOBHIO, HAXOIUTh
OIIIMOKH.

IIuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7788/start/234448/




3.10. | [Tpumenenne OyKB IS 3aIHCH
MaTeMaTHYECKUX BRIPAXKCHUI 1
MIPEAJIOKEHUM

DopMynHpoBaTh, 3aMHUCHIBATH C
MOMOIIBIO OYKB OCHOBHOE CBOMCTBO
0OBIKHOBEHHOH p00H; UCIIOIB30BATh
OCHOBHOE CBOMCTBO Ipo0H IS
COKpAILeHuUs! JpoOeit U MPUBEICHUS
JIpoOu K HOBOMY 3HAMEHATEIIIO.
IpuBoautk, pa3bupath, OLIEHUBAThH
pa3IHYHBIE PELIeHMs, 3aIHCH
pelIeHuI TEKCTOBBIX 3a/1a4.;
Kpuriaeckn oneHUBaTh MOTyYSHHBII
pe3yabTaT, OCYLIECTBISTH
CaMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOIUTh
OIIIHNOKH.

TectupoBanue;

Hroro no pazneny:
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Pasnen 4. HarnsigHasi reomeTpusi. MHOTOyroJibHUKH

4.1. | MHOTOYTOJIHUKH.

1

0

OnuceIBaTh, UCIOJIB3Ys
TEePMHHOJIOTHIO, H300paXkaTh ¢
MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U OT pyKH, MOAEIUPOBATh U3 OyMaru
MHOTOYTOJIbHUKH.;

[TpuBoanTE IpUMEPH! 00BEKTOB
peanpHOro MHpa, UMEIOIIHNX hopMy
MHOI'OYTOJIbHHKA, IPAMOYTOJIbHUKA,
KBajipaTa, TpEyroJIbHUKA, OLICHUBATh
UX JIMHEHHBIC pa3MepBl. ;

VYcrHBIi onpoc;

4.2. | YeTblpEXyronbHUK,
HPSIMOYTOJIbHUK, KBaJIpar.

Hccnenosath cBolCTBa
HpSMOYTOJIBHUKA, KBAIpaTa MyTEM
JKCIIEPUMEHTA, HAOIOICHUS,
M3MEpEeHHs, MOJIeTTNPOBAHHS;
CpaBHMBATh CBOICTBA KBaJgpaTa U
HpSIMO YTOJNBHHKA.

Hcnonb3oBaTh CBOIMCTBA KBaIpaTHOM
CETKH ISl TOCTPOCHUSI QUTyp;
pa30uBaTh NPSIMOYTOJIEHHK Ha
KBAJIPaThl, TPEYTOJIBHUKH; COCTABIATh
(UrypeI U3 KBaIpaToB U
HPSMOYTOJIBHUKOB U HAXOJUTh UX
IUIOIIA (b, Pa30uBaTh GUIyphI HA
HPSIMOYTOJIGHUKH M KBAIPaThl U
HaXOJIUTh UX TIOIIA/Ib.;

TTuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7733/start/233518/

4.3. | Ipaktiueckas padboTa
«[TocTpoenne npsIMOYTOJILHUKA
C 3a7]aHHBIMH CTOPOHAMH Ha
HEJIMHOBAHHOH Oymare».

CTpouTh Ha HEMTMHOBAHHOU 1
KJIeT4aTol Oymare KBaapar u
MPSIMOYTOJILHUK C 38 JaHHBIMHU
JUTMHAMH CTOPOH. ;

Pematp 3a1a4u U3 peanbHOM KU3HHU,
mpeziaratb ¥ 00CykKIaTh pa3IHIHbIE
CHOCOOBI pelIeHus 3a/1a4. ;

IIpaxTuyeckas
pabora;

4.4. | TpeyroibHHK.

M306pakaTs 0CTPOYTOJNEHEIE,
HPSIMOYTOJIBHBIE M TYTIOYTOJIEHEIE
TPEYTOJIbHUKH. ;

CaMooIIeHKa C
HCII0JIb30BAaHHEM
«O1eHoYHOTO
JIACTaY;

https://resh.edu.ru/subject/lesson/7734/start/234913/




4.5, | Ilnomans u nepuMeTp
HPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
HPSIMOYTOJIBHUKOB, €IHHUIIBI
M3MEPEHHS TITOIIA I,

BeI4ucnsTh: MEpUMETp TPEYroibHUKA,
MPSMOYTOJIbHUKA, MHOTOYTOJIbHHKA;
TUIOIIA/b TPSIMOYTONBHHKA,
KBaJpaTa.;

Hccnenoats cBolicTBa
IPSIMOYTOJIBHYKA, KBAIpaTa IIyTEM
SKCHEPHUMEHTA, HaOIIOACHHS,
M3MepeHHs1, MOJIeTTUPOBaHHS;
CpaBHUBATh CBOMCTBA KBaJpaTa
HPSIMO YTOJBHHKA.

HccnenoBarh 3aBUCHMOCTS TUTOIIAAN
KBaJ(paTa OT JUIHBI €0 CTOPOHEL;
BeIpaxaTb BeIMUIMHY IIOIIAIH B
Pa3IUYHBIX eIMHUIAX H3MEPEHUS
METPUYECKON CHCTEMBI MED,
MOHUMATh 1 HCIIOJIb30BaTh
3aBHCHMOCTH MEXTY METPHIECKIMU
€IMHUIIAMH U3MEPEHHUS TUIOMIAIH.
3HAKOMHUTHCS C IPHMEPAMH
NpUMEHEHHS IUTOLIAN U IIepUMeTpa B
MPaKTUIECKUX CUTYalUsX. ;

TIucsmeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7732/start/325583/

4.6. | IlepumeTp MHOTO YrOJIbHHUKA.

BeruncnaTe: nepuMeTp TpeyronpHUKa,
HPSMOYTOJIBHUKA, MHOTOYTOJIbHHKA;
IUIOIIA/Ab TPSIMOYTOBHHKA,
KBaJpaTa.;

3HaKOMHUTBCS C IPUMEPaMH
MpUMEHEHHS IUIOLIATN U IEPIMETPa B
MPaKTUIECKUX CUTYalHUsX. ;

KonTponpeHas
paborta;

Uroro no pazneny:

10

Paznen 5.[lecaTuunbie Apoou

5.1. | Hecsarudnas 3amuch ApoOeH.

IpencTaBisiTh AECATHYHYIO ApOOb B
BHUJie OOBIKHOBEHHOM, YUTATh U
3aIUCHIBATh, CPABHUBATD ECATUYHBIC
IpoOu, mpeiaratb, 000CHOBBIBATH U
00CyXIaTh crtocoOBI YIIOPSI0YHBAHHS
JECTUYHBIX IPOOei. ;

N3o6paxarh necsaTnaHbie 1podu
TOYKAMH Ha KOOPIMHATHON HPSIMOil.;

VYeTHbll onpoc;

https://resh.edu.ru/subject/lesson/6903/start/235409/

5.2. | CpaBHeHHUE AECATHYHBIX IPOOCH.

[IpoBOIUTE UCCIIETOBAaHUS CBOMCTB
JIECATUYHBIX ApoOei, onmupasich Ha
YHUCIIOBBIC KCIIEPUMEHTHI (B TOM
YHCIIE C TOMOIIBIO KOMITBIOTEPA),
BBIJIBUTATh TUIIOTE3BI H IIPHUBOAUTH UX
000CHOBAaHHS. ;

OnepupoBath IPOOHBIMH YHCIIAMH B
peabHbIX KU3HEHHBIX CUTYaIUSX. ;

JwukraHT;

https://resh.edu.ru/subject/lesson/6902/start/236092/

5.3. | JeiicTBus ¢ AeCATHYHBIMU
JpOOSMH.

18

17

BrInonHATs apupmMeTniecKue
JEUCTBUS C IECATHIHBIME Ipo0sSMY;
BBITIOJIHSTH IPUKUIIKY M OLEHKY
pe3ynbTaTa BBIYUCIICHUH. ;
[IpumensTs cBolicTBa
apupMeTHIeCKNX AeHCTBUH U1
palOHANN3aLUN BBIYUCICHH.

KoHnTponbHas
paborta;

https://resh.edu.ru/subject/lesson/6901/start/236060/
https://resh.edu.ru/subject/lesson/6900/start/306025/
https://resh.edu.ru/subject/lesson/6899/start/235967/
https://resh.edu.ru/subject/lesson/6898/start/308521/
https://resh.edu.ru/subject/lesson/6897/start/236198/
https://resh.edu.ru/subject/lesson/6896/start/236236/
https://resh.edu.ru/subject/lesson/6895/start/237507/




5.4

OKpyTJIeHHE JeCITUIHBIX
Jipo0ei.

ITpuMeHATh TPaBUIIO OKPYTIICHUS
JIECATUYHBIX Opo0eii. ;

[IpoBoauTh HccnenoBaHMs CBONCTB
JEeCATHIHBIX Ipobeid, onmpasick Ha
YHCIIOBBIE SKCIIEPUMEHTHI (B TOM
YHCIIe C TIOMOIIBI0 KOMITBIOTEPA),
BBIZIBUTATh TUMOTE3bI U IPUBOAUTD UX
000CHOBaHHUS.;

JIMKTaHT;

5.5.

Pemienne TeKCTOBBIX 3a/1a4,
coJep KaIiuX ApoOH.

PemaTp TekcTOBBIE 3a/1a4H,
cojiepkaliye IpoOHbIe TaHHBIE, U Ha
HaXOX/IEHHE YaCTH IIeJI0T0 U IeJIOr0
IO €TO YaCTH; BBIIBIIATH UX CXOACTBA
U pa3Indus.;

MopenupoBath X0 peleHus 3a1auu ¢
MTOMOIIBIO PHCYHKA, CXEMBI, TAOJHIIBL.
IIpuBoauTsH, pa3dupars, OLICHUBATH
pa3iMuHbIEe pElICHUs, 3aITUCH
pelIeHui TEKCTOBBIX 3a/1a4.;
OnepupoBaTh JPOOHBIMH YHCIIAMH B
peaIbHBIX JKU3HEHHBIX CUTYalHUsX.;

IIuceMeHHbII
KOHTPOJIb;

5.6.

OCHOBHBIC 32 J]a4¥ Ha APOOH.

Pemath TekcTOBBIE 3a1a4H,
cozepiKaliue ApoOHbIe JaHHBIE, ¥ Ha
HaXOX/IeHHE YacCTH 1IeJI0r0 U LeJI0ro
IO €T0 YaCTH; BBIBIIATH UX CXOACTBA
U pa3Iu4us.;

MozenupoBaTh X0 PEIICHUS 3a1a9H C
MOMOIIBIO PUCYHKA, CXEMBI, TAOIUIIBL.
[TpuBoauTE, pa3dupaTh, OLIEHUBATH
pa3IUYHBIE PEIICHUSI, 3aIHCH
peLICHUH TeKCTOBBIX 3ajay.;
KpuTnuecku onieHuBaTh MojryuyeHHbIN
pe3ynbTaT, OCYIIECTBIATh
CaMOKOHTPOJIb, TPOBEPSSt OTBET Ha
COOTBETCTBHE YCJIOBUIO, HAXOAUTH
OIIMOKH. ;

Kontposnpnas
paborta;

Hroro no pazneny:
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Pa3nen 6. Harasimnas reomerpusi. Testa n purypsi B mpocTpancTse

6.1.

MHoOrorpaHHHMKH.

1

0

1

Pacrio3HaBaTh Ha 4epTexkax,
PHCYHKaX, B OKPY)KAIOIIEM MUpE
HPSIMOYTOJIbHBIN MapajuIeNenuIie],
KyO, MHOTOTPaHHHUKH, OTIMCHIBATD,
UCHOJIb3YS TEPMUHOJIOTHIO,
OLICHUBATb JIMHCUHBIC PA3MEPHI.;
ITpuBOANTE MPUMEPHI 0OBEKTOB
peanpHOro MHpa, UMEIOIHX GopMy
MHOTOTpaHHHUKa, MPSMOYTOJIBHOTO
napajuiesienumnesa, Kyoa.;

YeTHbI 01poc;




6.2. | M300paxxeHHe MHOTOTPAaHHHUKOB.

N300paxats Kyd Ha KJI€TYaTOM
Oymare.;

Pacnio3HaBaTh HICTHHHBIC U JIOYKHBIC
BBICKa3bIBaHUS O MHOTOTPaHHHUKAX,
MPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPEI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3LIBAHUIA. ;

Pemats 3aaun U3 peaibHOM )KU3HH.;

IIpaxkTuueckas
pabora;

6.3. | Monenu npocTpaHCTBEHHBIX

MonenupoBaTh Ky0 1

Camool1ieHKa ¢

TeI. napasuiesenumnes u3 6yMary v mpoYux | HCIOIb30BaHUEM
MAaTepHanoB, OOBSICHITH CIIOCO «O1eHO0YHOTO
MOZEIUPOBAHHSL. JINCTaY;
Pemats 3aaun U3 peaibHOM )KU3HM.;
6.4. | IlpssMOyronbHbI HccnenoBaTh cBoiicTBa Ky0a, TTuchMeHHbIH https://resh.edu.ru/subject/lesson/7731/start/325368/
napasuiesenues, Kyo. MPSMOYTOJBHOTO MapalIeIeuIeNa, KOHTPOJIb;

MHOTOTPaHHUKOB, HCIOJIB3YsI
MOJICIIH. ;

Pacrno3naBaTh HCTHHHBIE U JIOKHBIC
BBICKA3bIBaHUS O MHOTOTPaHHHUKAX,
MIPUBOJUTH NIPUMEPHI U
KOHTPIIPHMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPHULIAHUS
BBICKA3bIBAaHH. ;

Pemats 3a1aun U3 peayibHOM )KU3HH.;

6.5. | Pa3BépTku xyba u

PacrnoznaBate 1 n300paxaTh

VYeTHbll onpoc;

HapauieNenunesa. Pa3BEPTKH KyOa W MmapasuieNenumnesa.
6.6.. | IIpaxTiueckas pabota Pacrio3naBaTh 1 n300paxaThb INpaxTtrdaeckas
«Pa3BépTka KyOay. pa3BépTKH KyOa v mapaiutenenunena. ; | pabora;
Pemats 3amaun u3 peanbHOM KU3HMU.;
6.7. | O6béM KyDa, IPSIMOYTOILHOTO Haxomuts m3MepeHust, BBIYUCIIATh KonTponsnast https://resh.edu.ru/subject/lesson/7730/start/272360/
napajeenunesa IUIOIA/Ib TIOBEPXHOCTH; 00BEM Kyba, | paborta;

HPSMOYTOJIBHOTO TapaJlIeNenuIe/ia;
HCCIIeZIOBATh 3aBUCHMOCTh 00bEMa
Ky0a OT AJIMHEI ero pedpa, BBIABUTAThH
1 000CHOBBIBAThH THIIOTE3Y.;
HabtoaTh 1 MpOBOUTH aHATIOTHI
MEXAY NOHATHUAMU IUJIOIAAN U
00bEMa, IepuMeTpa M IO IH
HOBEPXHOCTH. ;

HWtoro no paszeny:

Paznen 7. [loBTopenue u 06001eHUe




7.1. | IloBTOpeHue OCHOBHBIX MoHATHH | 10 1 9 Bb1uucnATs 3HaueHHs: BBIPAKECHUN, Konrponpenas
M METOJIOB Kypca 5 Kiacca, COZIepXKAIINX HATypaJbHBIC YHCIIA, paboTa;
00001eHne 3HaHuH OOBIKHOBEHHBIE U JECATUUHBIE APOOH,
BBITIOJTHATE NTPe0Opa30BaHuUs YHCEL.;
Be16upaTh criocob cpaBHEHHUS YHCED,
BBIYHCIICHUH, TPUMEHSTh CBOHCTBA
apu(pMEeTHIECKUX ACHCTBUH I
panroHaN3anuy BEIYUCICHHH. ;
OcCyIIecTBIATH CAMOKOHTPOJIb
BBITNOJIHSIEMBIX JeHCTBUN U
CaMOIIPOBEPKY Pe3yibTaTa
BBIYHCIICHHIA. ;

Pemars 3anaun u3 peanbHON KU3HU,
HNPUMEHATh MaTeMaTHIeCKUe 3HAHUS
JUTSL penieHust 3a1ad U3 APYTHX
y4eOHBIX ITPEAMETOB. ;

Pemats 3agaun pasHsiMu criocobamu,
CPaBHUBAThH CHOCOOBI PEIICHUS
3aJa4M, BEIONPATh PallMOHAIBHBIN

croco0;
Hroro mo pazneny: 10
OBUIEE KOJIMYECTBO YACOBIIO | 170 11 159
ITPOI'PAMME

*[IpakTHyecKre paboThl BKJIIOYAIOT B ce6s1 TECThI, MaTeMaTHUYeCKHe JUKTAHThl U CAMOCTOsITe/IbHbIe Pa6OThI
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