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IHHOACHUTEJIBHASA 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA "MATEMATHUKA"

PaGouas mporpamma 1o MaremMatuke st 00yJaroImmxcst 5 KkiaccoB pa3padorana Ha ocHOBe DeepanbHOTOo
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O O0IIETr0 00pa3oBaHus C Y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBAHHMIA, IPEABABIAEMbIX K MATEMAaTHUECKOMY 00pa30BaHMIO, U TPAJAUIUIA
poccuiickoro o6pazoBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KIFOYEBHIMH KOMIIETCHIIUSIMH,
COCTABIISIOLIMMH OCHOBY JJISl HETIPEPHIBHOTO 00pa30BaHUsI M CaMOPa3BUTHSL, A TAKXKE IIETIOCTHOCTD
OOIIEKYJIbTYpHOTO, JINYHOCTHOTO U TI03HABATEIILHOTO Pa3BUTHA oOyuaromuxcs. B paboyeii mporpamme
YUTEHbI UJieu 1 nonoxenusi KoHuenuuu pa3BuTus MareMaTH4eckoro oopazoBanus B Poccuiickoit
®denepannu. B snoxy nudposoii Tpanchopmanmu Beex cep 4enoBedeckoi eI TeTbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOM MaTEeMAaTUYECKOM MOATOTOBKH. YKE B IIIKOJIE
MaTEeMaTHKa CIYXKHUT OTIOPHBIM MTPEIMETOM IS U3YYEHUS] CMEKHBIX JUCIUILINH, a TIOCJIE HIKOJIBI PeabHOM
HE0OXOIUMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT MOTHOIEHHON 0a30BOM
0011e00pa30BaTENbHON MOATOTOBKH, B TOM YHCIIE M MAaTEMAaTHIECKO. DTO 00YCIIOBIEHO TEM, YTO B HAIIX
ITHH PacTET YMCIo Mpodeccrid, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TPUMEHEHHUEM MaTeMaTHKU: U B cepe
HSKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTUYECKHUX 00JIaCTAX, U JaXKe B TyMaHUTApHBIX chepax. Takum

06pa30M, KpYyT HIKOJIbHHUKOB, JJIsI KOTOPBIX MAaTCMATHKA MOXKET CTaTh 3HAYMMBIM IIPEAMCTOM, paCIINPACTCA.

[TpakTryeckas Mojae3HOCTh MaTEMAaTUKHU 00YCIIOBIIEHA TE€M, YTO €€ IPEMETOM SIBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYPbI HAIIEr0 MUpPA: IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOILIEHUS OT
MPOCTEUIINX, YCBAMBAEMBIX B HEITOCPEICTBEHHOM OIBITE, IO JOCTATOYHO CIOKHBIX, HEOOXOIMMBIX JIJIs
Pa3BUTHS HAYYHBIX U IPUKJIAIHBIX UK. be3 KOHKPEeTHBIX MaTeMAaTHYECKUX 3HAHUN 3aTPyIHEHO IOHUMAaHHE
IPUHIUIIOB YCTPOICTBA U MCIIOJIb30BaHUsI COBPEMEHHOM TEXHUKHU, BOCIPUATHE U UHTEpIpETalUs
pa3Ho00pa3HOi COUaTbHON, SKOHOMUYECKOH, MOTUTHYECKONW HHPOpMALUH, MaTodPeKTHBHA
MOBCEIHEBHAS IPAKTUYECKAS ACATEIBHOCTh. KaxIOMy UeIOBEKY B CBOCH KH3HH MPUXOIUTCS BHIITOHATH
pacy€Thbl U COCTABIIATh AITOPUTMBI, HAXOUTh U IPUMEHSATH (YOPMYJIbI, BIAJETh NPAKTUYECKUMU TpUEMaMu
reOMETPHUECKUX U3MEPEHUH U MOCTPOSHUM, YNTaTh HH(POPMALINIO, TIPEACTABIECHHYIO B BUIEe TaOIMIL,
IrarpaMM # rpauKoB, )KHUTh B YCIOBUSAX HEOTPENEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4alHBIX COOBITHIA.

OnHOBPEMEHHO C pacuIMpeHHeM chep IPUMEHEHUs MaTEMaTUKU B COBPEMEHHOM 00ILeCTBE BCE Ooiee
BaYKHBIM CTAHOBHUTCS MaTEMaTHUYECKUI CTUJIb MBIIIJICHUS, IPOSIBIISIFOIIMICS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3ydenus MaTeMaTUKHU B apceHall IPUEMOB U METOJIOB MBIIIIJICHUS Y€I0BeKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA MHAYKIMS U AeNyKLus, 0000LIeHNE U KOHKPETH3AIHs, aHaTIU3 U
CUHTE3, KJaccuduKamus U cuctemMarusanus, abctparupoBanue v aHainorus. O0beKThl MaTEMaTHUECKUX
YMO3aKJIIOYeHHH, TPaBUia UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKUX TOCTPOEHUH,
CHOCOOCTBYIOT BbIpaOOTKe yMEHUS (OPMYINPOBaTh, 00OCHOBBIBAThH U TOKA3bIBaTh CYXKIECHHUS, TEM CAMbIM
pa3BUBAIOT JIOTHYECKOE MBIIIIeHHE. Benyias poib npuHaaieXxuT MaTeMaTHKe U B QOPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIIJICHUS] U BOCIIUTAHUN YMEHUH 1eCTBOBATH 110 33JaHHBIM aJITOPUTMAaM,
COBEpIICHCTBOBATh U3BECTHHIE U KOHCTPYUPOBATh HOBBIE. B mporiecce pemienus 3a1a4 — OCHOBON yueOHOI
JeSITeIbHOCTH Ha ypOKaxX MaTEMaTHUKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAsl U MPUKIIAIHAS CTOPOHBI

MBIIIJICHUA.
O6yqu1/Ie MaTeMaTuke Ja€T BO3MOXKHOCTh Ppa3BUBATh Yy 06yqa101u1/1xc;1 TOYHYIO, pallUOHAJIBHYIO U

I/IH(I)OpMaTI/IBHyIO pC4b, YMCHUC OT6I/IpaTB HanOoJee noaAXOo AU A3bIKOBBIC, CHUMBOJIMYCCKUC, rpa(bnqecxﬂe
CpeAcCTBa IUIsl BBIPpAXKCHUA C}/)KI[eHI/Iﬁ N Harji1IHOTO UX NpCIACTABIICHUS.

Heo0xoaumMbpIM KOMIIOHEHTOM O0IIeH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAaHHUH SABJISETCS 00I11ee 3HAKOMCTBO
C METOJIaMU MMO3HAHUS IEUCTBUTEIILHOCTH, MPEJICTABIICHUE O MIPEAMETE U METOAaX MaTeMAaTUKH, UX OTJIMYUI



OT METOJIOB JIPYT'HX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTeMAaTUKHU JIJIS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. Takum 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIaJ1 B (hOpMUpOBaHHE OOIIEH KyJIbTYPHI YeIOBEKA.

N3yueHne MaTeMaTUKU TakKe CIIOCOOCTBYET ICTETUUECKOMY BOCIIUTAHUIO YEJIOBEKA, IOHUMAHUIO
KpacoThI M U3SIIECTBA MATEMAaTHIECKUX PACCYKICHUM, BOCIIPUATHIO T€OMETPUIECKIX ()OPM, YCBOCHHIO
W€ CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA
[TpuopuTeTHBIMU LIENIAMU 00Y4YEHHUSI MaTEMaTHUKE B S Kilacce sIBJISIOTCA:

— mnpojobKeHue HOPMUPOBAHHSI OCHOBHBIX MATEMATHYECKHIX MOHATHI (YUCII0, BETMYHMHA,
reomMeTpuueckas Gpurypa), 00ecrneqnBaronX MPeeMCTBEHHOCTh U IEPCIIEKTUBHOCTh MATEMAaTHIECKOTO
00pa3zoBaHMs 00yJaIOLTHXCS;

— Ppa3BHUTHE UHTEIJUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00YyJarOIIUXCsl, TO3HABATEILHON
AKTUBHOCTH, UCCJIEOBATEIILCKUX YMEHHM, UHTEpEca K U3yUYCHUIO MATEMATHUKU;

— T0JIBe/ICHHE 00YUaIOIIUXCs HA JIOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U MaTEMaTHUKH
1 OKPY’KaroIIEero MUpa;

— q)OpMI/IpOBaHI/Ie (bYHKHHOHaHBHOfI MaTeMaTH4YeCKOM rpaMOTHOCTHU: YMCHUS PACIIO3HABATDH
MaTeMaTU4eCKHEe OOBEKTHI B PCATBHBIX ) XU3HCHHBIX CUTYalUAX, IPUMCHATH OCBOCHHBIC YMCHUS IJIA
peHICHUS MPAKTHUKO-OPUCHTUPOBAHHBIX 3a/la4, HHTCPIIPECTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI U
OLICHMUBATh NX HAa COOTBCTCTBHUC HpaKTquCKOﬁ CUTyalllH.

OCHOBHBIC JIMHUH COJACPpIKaHuA KypCca MaTEMAaTUKU B 5 knmacce — apI/I(bMCTI/I‘-IeCKaSI U IrCOMCTpHUICCKaA,
KOTOPLIC pa3BHUBAIOTCA MAPAJJICIIBHO, KaXKaasd B COOTBETCTBUH C COOCTBEHHOI HOFHKOﬁ, OJJHAaKoO, HC
HC3aBHCHUMO OJHa OT I[perfI, a B TCCHOM KOHTAKTC U B3aHMO,HeI>'ICTBI/IH. Taxxe B Kypce IpOUCXOAUT
3HaAaKOMCTBO C 3JICMCHTaMU anre6pbl M OIIHCATEIbHON CTaTUCTUKH.

Nsyuenue apudmernueckoro MaTepuaina HAYMHACTCS CO CUCTEMATU3AIMK U PA3BUTHS 3HAHUMA O
HATypaJbHbBIX YUCIIaX, MOJYYEHHBIX B HAYAIbHOM MIKOJE. [Tpy 3TOM COBEpIIEHCTBOBAHUE BBIYUCIUTEILHON
TEXHUKHU U (OPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUHN COYETAETCS C Pa3BUTHEM BBIYHCIUTEIBHON
KyJbTYpPBI, B YaCTHOCTU C O0yUYE€HUEM MPOCTEUIITNM NMPUEMaAM MPUKHUJIKH U OIICHKU Pe3yJIbTaToB
BBIUMCIICHHUH.

Jpyroii KpynHbIi O6JI0K B cOJIepKaHUU apu(MEeTHUECKON JIMHUN — 3T0 ApoOu. Havano usyuenus
OOBIKHOBEHHBIX M JIECATUYHBIX IPO0ei OTHECEHO K 5 Ki1accy. DTO MepBbIii ATall B OCBOEHUH Jpobei, Kornia
IIPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMM MJIESIMM, IIOHATHIMH TeMBL. [Ipu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX JIpO0€il B MOJIHOM 00BbEME MPEAIIECTBYET U3YUECHUIO IECATUUHBIX JpOoOeit, 4To
11€J1eC000pa3HO C TOUKH 3pEHHSI JJOTUKH U3JI0KEHUS YUCIOBOM JIMHUM, KOT1a MpaBuiia IeHCTBUM C
JECATUYHBIMU APOOSMHU MOKHO 0OOCHOBATh YK€ U3BECTHBIMH aJITOPUTMAMU BBIITOJTHEHUS ACUCTBUI ¢
OOBIKHOBEHHBIMU JAPOOSIMHU. 3HAKOMCTBO C IECATUYHBIMU APOOSIMHU PACIIUPUT BO3MOKHOCTH Il TOHUMAaHUS
00y4aroIUMUCs MPUKIATHOTO MPUMEHEHNS HOBOM 3alMCH MIPU U3YUYEHHUH JPYTHX MIPEIMETOB U MPH

MPAKTUICCKOM HCITIOJIb30BAHUU.

[Tpu 00yueHNN perIeHno TEKCTOBBIX 3a7a4 B 5 KJIacce UCTIONIB3YIOTCS apupMeTnyeckue npuéMbl pelieHus.
TexkcToBBIC 33129, perIacMble IPH OTPAOOTKE BEIYHCIUTEIIBHBIX HABBIKOB B 5 KJIacce, pacCMaTPUBAIOTCS
3aJIavM CJIeAYIONINX BHUJIOB: 3a/1a4 Ha JIBMKCHHE, HA YaCTH, HA MIOKYIIKH, Ha pab0Ty U MPOU3BOAUTEILHOCTD,
Ha TPOIIEHTHI, HA OTHOIICHHSI U TIpornopinu. Kpome Toro, o0yuaromuecs: 3HaKOMSTCS C TPUEMaMH PEIICHUS
3a/1a4 nepedbopoM BO3MOKHBIX BAPHAHTOB, yuaTcs padoTaTh ¢ HHPOpPMAIIHEH, TPeICTaBICHHON B opMme
Ta0JIUI WK TUarpamM.

B IIpumepHoit pabodeii mporpamMme mpeaycMoTpeHo GOpMHUPOBAHUE MTPOTICIEBTHUESCKUX aITreOpandecKux



IIpEeACTABICHUN. bykBa Kak CHMBOJI HEKOTOPOI'O YUCIIa B 3aBUCUMOCTH OT MaTEMaTUYECKOIO0 KOHTEKCTa
BBOJIUTCS MOCTENIEHHO. BykBeHHasi CHMBOJIMKA ITUPOKO UCTIOIB3YETCs IPEXkK/Ie BCETo IS 3aMCH O0IIUX
YTBEPKJICHUH U MPEATIOKESHUN, POPMYII, B YACTHOCTH Il BEIYUCICHHS T€OMETPUYECKUX BEJTUYMH, B
KaueCTBE «3aMECTUTEIIS YUCIa.

B kypce «Matematuku» 5 kinacca npeacTaBiIeHa HarisgHas T€OMETpUs, HalpaBJICHHAsl HA Pa3BUTUE
00pa3HOro MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHU S, N300pa3UTEIbHBIX YMEHHUH. DTO Ba)KHBIH JTal B
M3Y4YEHUH F€OMETPHUH, KOTOPBIA OCYIIECTBIIAETCS HA HArJISAHO-TIPAKTUYECKOM YPOBHE, OIUPAETCS Ha
HarJs1IHO-00pa3Hoe MBIIIICHHE 00yJaromuxcs. bobIias posib OTBOAUTCS MPAKTHUECKOH JesITEIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJIeUpOoBaHuI0. OOyyaromuecst 3HaKOMATCS ¢ TEOMETPHUECKUMHE (DUrypaMu Ha
IJIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEHIINMU KOH(MUTYpAIUsIMH, y4aTcs H300paxarb UX Ha
HEJIMHOBAaHHOM U KJIeT4aToi Oymare, pacCMaTpUBAIOT UX MPOCTelinne cBoicTBa. B mpornecce nzyuenus
HArJISIIHOM TeOMETPUH 3HAHUS, MTOJTyUYeHHBIE 00YJalONIMMHUCS B HAYAJIbHOW MIKOJIe, CHCTEMAaTH3UPYIOTCS U

pacImpsIOTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueGHOMY TIaHy B 5 KJlacce M3y4aeTcs MHTErPUPOBAHHBIN peaMeT «MareMaTHKa, KOTOPBI
BKJIIOUAET apu(hMeTHYEeCKUI MaTepuall U HarjIsAHYI0 TEOMETPHUIO, a TAKXKeE MPOTEIEBTUYECKUE CBEICHUS U3
areOpel. YUeOHBIH IJIaH Ha U3YUCHHE MATEMATHKH B 5 KJIACCE OTBOJUT HE MEHEE 5 yUeOHBIX 4acoB B
Hezento, Bcero 170 yueOHBIX 4acos.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HatypaJsibHble 4ncia U HYJIb

HarypanbHoe uncino. Pan narypanbnbix uncen. Yucino 0. I3o0pakeHue HaTypajJbHbIX YUCEN TOUKaMU Ha
KOOpJAMHATHOH (4ncioBoil) npsmoii. [To3uionHas cucrema cuucienus. Pumckas Hymepanus Kak npumep
HENO3ULMOHHOM cucTeMBbl cunciieHus. JlecaTuunas cucrema cuucienus. CpaBHEHUE HaTypaJbHbIX YHUCE,
CpaBHEHHE HATypalbHbIX uncel ¢ HynéM. CriocoOs! cpaBHeHus. OKpyTieHne HaTypalbHbIX yncen. Cioxenue
HaTypaJbHBIX YMCEN; CBOMCTBO HYJIS IPU CIOXKEHNUU. BplunTanue kak neiictBue, 0OpaTHOE CI0XKEHUIO.

YMHOXEHUE HATypaJbHbIX YUCEN; CBOMCTBA HYJIA U €IUHULIBI IPU YMHOXKEHUH. [lefieHue Kak aeicTBue,
oOpaTHOe YMHOKeHHI0. KOMIIOHEHTHI IefiCTBUH, CBsI3b MeX 1y HUMU. [IpoBepka pe3ynpTara
apudmernueckoro neicTBus. [lepeMecTUTENIbHOE U COYETATEILHOE CBOMCTBA (3aKOHBI) CIIOKECHUS U
YMHO>KEHUS, paclpeIeIMTeTIbHOE CBOMCTBO (3aKOH) YMHOXKeHUA. Mcnonp3oBanue OyKB Jisi 0003HAYEHUS
HEU3BECTHOTO KOMIIOHEHTA U 3alKCH CBOMCTB apupMeTndyeckux aeicTpuil. Jlenurenu u KpaTHbIE Ynca,
pasznoxxenue Ha MHOXuTenu. [IpocTeie u cocraBHbIe uncia. [Ipu3naku nenmmumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octatkoM. CTeneHb C HaTypaJIbHBIM MTOKa3aTeJIeM. 3aliCh YUCia B BUAE CYMMBI Pa3psIHBIX ClaracMbix.

YucnoBoe BbIPA’XKCHHC. Brrancienne 3Ha4eHUM YHUCIIOBBIX BBIpa)KeHHﬁ; IIOPAAO0K BBIITOJIHCHUA ﬂeﬁCTBHﬁ.
Hcmonn3oBanue IIPpH BBIYUCICHUAX NCPEMECTUTCIIBHOI'O U COUCTATCIILHOI'O CBOMCTB (3aKOHOB) CJIOKCHUA U
YMHOKCHUA, paCcpCACINTCIIbBHOTO CBOMCTBaA YMHOXKCHHA.

Apoou

[IpencraBienue o ApoOu Kak crocode 3anucu yacTu BenuuuHbl. OObIKHOBEHHBIE ApoOu. [IpaBuiibHbIE U
HenpaBWIbHbBIE ApoOu. CMenranHas 1po0b; MPeACTaBIeHHE CMEIIaHHOM qpoOu B BUE HEPABUIIbHOM APOOH
Y BBIJICJICHHE 11€JI0M YaCTH YHCIIa U3 HeMPaBUIbHOU qpoou. M300paxenue qpo0eit ToukaMu Ha YUCIIOBOM
npsmoil. OcHoBHOE cBOMCTBO Apoou. Cokpartienue npobeii. [lpuBeaenue 1pobu kK HOBOMY 3HaMEHATEITIO.
CpasHenue ipobeii. CinoxxeHue U BEIYUTaHUE IpoOei. YMHOKEHHE U ieTieHne 1po0eii; B3auMHO-00paTHbIe
npobu. HaxoxaeHre 4acTu 1enoro u 1esoro no ero yactu. Jlecstuunas 3anuck apodei. [lpencrasnenue
JECSITUUHON IpoOu B BUe 0ObIKHOBEHHOMU. 1300pakeHne aecaTuUHBIX 1po0el TOUKaMU Ha YUCIOBOM
npsmoil. CpaBHeHHUE JecITUYHBIX ApoOeil. ApudmeTnueckue NeHCTBUS C IeCATUUHBIMU JAPOOSMH.
OxpyrieHue AecATHYHBIX IpoOei.

Pelenue TeKCTOBBIX 327124

Pemenne TekcTOBBIX 3aa4 apupMeTHUECKUM criocoOoM. Perienne norudeckux 3anad. Permenue 3anau
nepedopoM BCeX BO3MOKHBIX BapUaHTOB. Vcronbp30BaHre NP pelIeHNH 3a1a4 Ta0IuI] U cxeM. Perrenune
3a7a4, COAEPKaIUX 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUYHUHBI: CKOPOCTh, BPEMS, PACCTOSHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTh. ETMHUIIBI M3MEpeHus: MacChl, 00bEMa, IIEHBI; pACCTOSHUS, BPEMEHHU, CKOPOCTH.

CBsi3bp MEX]ly €TUHUIIAMH U3MEPEHUS KaXK/10 BeJTMYUHEI. PelieHre OCHOBHBIX 3a1a4 Ha IPOOH.
[Ipencrarnenune NaHHBIX B BUJIE TAOJIUII, CTOIOYATHIX JUATPAMM.

Haruasanas reomerpus

Harnsnueie npencrasienus o ¢purypax Ha IIIOCKOCTU: TOUKa, MpsiMasi, OTPE30K, Iy, Yroj, JIOMaHas,
MHOT'OYTOJIbHUK, OKPY2KHOCTb, KpyT. YT0I1. [IpAMON, OCTpBIi, Tynoi U pa3BEpHYTHIN yribl. JUIMHA OTpE3Ka,
METPUYECKUE €UHULBI IJIUHBL. [[T1MHA JIOMaHOH, IEPUMETP MHOTOyTOIbHUKA. VI3MepeHue u nocrpoeHue
YIJIOB € MOMOIIBIO TpaHcnopTupa. Harnsauele npencrasieHus o Gpurypax Ha MIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe ¢uryp. M3o0paxkenue puryp, B ToM 4uciie Ha
kieryaToit Oymare. [Toctpoerue KoHGUTYpaluid U3 YacTel MPsSMOM, OKPYKHOCTH Ha HETMHOBAHHON 1
kjeryaTtoit Oymare. Mcronbp3oBaHne CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHMKA, KBaapara. [Tnomanp



NPSIMOYTOJbHUKA U MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM YHCIe QUTYD,
n300pakE€HHBIX HA KieT4aTol Oymare. Equnauiibl namMepenus miomaau. Harnsgasle npeactaBieHus o
MIPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN apaijieNnenune]], Kyo, MHOrorpaHHuKH. M300paskeHue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BEépTku KyOa u napamenenunena. Cozganue Mojeneii MHOTOrpaHHUKOB
(3 Oymaru, mpoBOJIOKH, TUIACTIIIMHA U JIp.). O0BEM PSIMOYTOIBHOTO NIapajuieenunea, Kyoa. EnuHuIb!
U3MepeHus o0bEMA.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS TPOrPaMMBbI y4eOHOTO MpeaMeTa « MaTeMaTHKay XapaKTepU3yITCs:

IMaTpuoTHYeCKOe BOCIMTAHME:

MPOSIBIICHUEM MHTEPECA K MTPOLUIOMY U HACTOALIEMY POCCHICKON MAaTEMATHKH, LIECHHOCTHBIM OTHOILIEHUEM
K JOCTHKEHUSM POCCUIMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, K MCIIOJIb30BAHUIO ITUX
JOCTHKEHHH B IPYTUX HAYKaX U MPHUKIATHBIX cepax.

I'paxxaanckoe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 0053aHHOCTEH IpayKIaHWHA ¥ PEATU3alliK ero IPpaB, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUH, IPOLIEAYP IPaKAaHCKOTO
ob1iecTBa (BEIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYKJICHUIO 3TUUECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM ITPUMEHEHUEM
JTOCTHKECHUI HAYKH, OCO3HAHUEM BOKHOCTH MOPAIBbHO-3TUYECKUX MPHHIIUIIOB B ACATEIBHOCTU YUEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PELICHUH NTPAKTUYECKUX 3a]1a4 MaTEMaTUYECKON HAIPaBICHHOCTH,
OCO3HaHMEM Ba)KHOCTU MaTeMaTUYECKOIo 00pa30BaHUs Ha NPOTSKEHUH BCEH KU3HU JUIsl yCIIELIHOM
po¢eCCHOHATILHOM IEATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; OCO3HAHHBIM BEIOOPOM U
MOCTPOCHUEM MHIAMBUAYAILHOM TPAEKTOPUHN 00pa30BaHUS U )KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
HMHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN.

JcTeTHYECKOe BOCIIUTAHUE:
CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U ACTETUYECKOMY BOCIIPUATHIO MaTEMaTHUYECKUX O0BEKTOB, 3a/1a4,
pElIeHUH, pacCy>KICHHI; YMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTH HAY4YHOI'0 IO3HAHUSA .

OpI/IeHTaI_II/IeI\/'I B ICATCIIbBHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSAX pa3BUTHUA UCIIOBCKA, IPUPOJALI U 06H_IGCTB21, IMOHMMaHHEM MaTeMaTHYSCKOM HAYKH KaK
C(l)epbl YeJI0BEYECKON ACATCIIbHOCTH, OTAaIllOB eé Pa3BUTHA U 3BHAYUMOCTH JJIA Pa3BUTUS HUBUIIN3AIIUU;
OBJIQJICHHUEM S3BIKOM MAaTEMaTHKH M MaTEMaTHICCKOMN KYJ'H)TypOI\/'I KaK CpCACTBOM IMO3HAHUWA MUPA,
OBJIaICHUEM HpOCTGfIHIHMH HaBBIKAMH HCCJICOBATEILCKOM JCITCIIbHOCTH.

Pusnyeckoe BOCMUTAHUE, POPMHPOBaHUE KYJAbTYPHI 310POBbSI H IMOIHOHAJIBLHOIO 0J1aronoJryYns:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbs, BEAEHUS 30POBOTIO
oOpa3a >KHU3HH (310pOBOE NMUTAaHUE, COATTaHCUPOBAHHBIN PEXUM 3aHATHH U OTIIbIXA, peryispHas Gusnueckas
aKTUBHOCTD); C(OOPMHUPOBAHHOCTHIO HaBbIKa PEQIIEKCHH, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO XKe
IIpaBa JAPYyroro 4ejaoBeKa.

IK0JI0rHYecKoe BOCIUTAHHE:

opHeHTauneﬁ Ha HpI/IMeHeHI/Ie MATEMATHYCCKUX 3HaHI/II71 JJISL pemeHHﬂ 3a1a4 B O6J'IaCTI/I COXpaHHOCTI/I
OKpY’Kalolllel cpeibl, INIAHUPOBAHUSI TOCTYIIKOB U OLIEHKU UX BO3MOKHBIX MTOCIIEICTBUM JUIsl OKpYKarolei
CpelIbl; OCO3HAHHMEM TI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelIeHus.

JIn4HOCTHBIE pe3y/IbTaThl, 00eceYrBaOIIUe A1aNTALNIO 00y4a0LIerocsi K M3MeHAIOIUM CSl
YCJOBHSIM COUUAIBLHOM ¥ PUPOJAHON Cpeabl:

TOTOBHOCTBIO K JICVCTBUSM B YCIIOBUSAX HEONPEAEIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHUECKYIO IeATeIbHOCTh, B TOM YHCJIe YMEHUE YUUThCS Y APYTUX JII0/IeH, TPHUOOpeTaTh B
COBMECTHOM ACATEIBHOCTA HOBBIE 3HAHUS, HABBIKM M KOMIIETEHILIUU U3 OIIbITA IPYTHUX;

HEO0OXO0JUMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHUMU, B TOM 4Kciie GOPMYJINPOBATH UIEH, TOHITHS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUAX, B TOM YHMCIIE paHEEe HEM3BECTHBIX, OCO3HABATH A€(PUIIUTHI COOCTBEHHBIX
3HaHUHU U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BBI30B,
TpeOyrouuii KOHTPMEp, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHHS U IeHCTBUA, (OPMYIHPOBATH U OLICHUBATD
PHUCKH U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIC Pe3yIbTaThl OCBOCHHUS MPOrPaMMbl Y4eOHOTO TpeaMEeTa
«MaTeMaTHKa»XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMEIbHBIMU OCUCMBUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUSMU U YHUBEPCATbHBIMU PEZYIAMUGSHbIMU
oeticmeusimu.

1) YVuuseepcanvuvie nosnasamenwvhvie delicmaust 0becneuusarom Gopmuposanue 6a306vlx KOZHUMUBHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYICAIOUe20 MUpa, npumMeHeHue 102U4ecKux,
UCC1e008amenbCKux onepayutl, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBble JJornyeckue 1eiicTBUA:

— BBIABJIATH U XapaKTCPU30BATb CYHICCTBCHHBIC IIPU3HAKH MATEMATUYCCKUX O6”beKTOB, HOHHTHﬁ,
OTHOILICHUH MCKAY HNOHATUSAMU,

— (1)0pMmep0BaTL OIIpCaACIICHUA HOHHTI/II‘/'I; YCTaHaBJIMBATb Cyu.[CCTBGHHLIfI IIPpHU3HAK Knaccncbnxaunn,
OCHOBaHMUA AJIA O606H.I€HI/I$I H CpaBHCHUA, KPUTCPHUH ITPOBOJUMOI'O aHAJIMN34,

— BOCIIPUHUMAThb, (bOpMy.]'H/IpOBaTB u Hp606paSOBBIBaTI> CYKACHUA: YTBCPAUTCIIbHBIC U
OTPULATCIIBHBIC, CAMHUYHBIC, YaCTHBLIC U O6H_II/Ie;

— YCJIOBHBIC; BBIABJIATE MATEMATUUCCKHUEC 3aKOHOMCPHOCTH, B3AUMOCBSA3U U IPOTUBOPCHUS B Q)aKTaX,
JaHHBbIX, Ha6J'IIO,I[CHI/I$IX " YTBCPIKIACHUAX,

— Ipejiaratb KpUTCpruHn 1JIs1 BLISABIICHUA SaKOHOMepHOCTeﬁ n HpOTHBOpC‘{HI;’I;

— J¢JIaTb BBIBOABI C NUCITIOJIb30BAHUEM 3dKOHOB JIOTUKH, JECAYKTUBHBIX U HHAYKTHBHBIX
YM038.KJ'IIO‘ICHI/II7I, YMO3aKH10quHﬁ 110 aHAJIOT'HH,

— pa30bupath J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEP)KACHHUM (TIPsIMBbIE U OT IPOTUBHOTO), TPOBOJIUTH
CaMOCTOSITENIbHO HECJIOXKHBIE 10KA3aTENIbCTBA MaTeMaTHYECKUX (aKTOB, BBICTPAaUBATh apryMEHTAIIHIO,
IPUBOANUTH PUMEPHI U KOHTPIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYK/IEHUS; BEIOUPATh CIIOCO0 pelieHns yueOHoH 3a1aun
(cpaBHMBATh HECKOJIBKO BAPUAHTOB PEILIEHUs, BEIOMpaTh Hanbo1ee MOAXOIAINN ¢ yIETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTebCKHeE AeiiCTBUS:

— HCII0JIB30BaTh BOIIPOCHI KaK HCCJ’IG}IOB&T@J’IBCKI/Iﬁ UHCTPYMCHT IIO3HAHUA,

— (opMyIupoBaTh BONPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEILHO
yCTaHaBJIMBaTh UCKOMOE U JJaHHOE, (OPMUPOBATH THIIOTE3Y,

— apryMEHTUPOBATh CBOKO MO3UIUIO, MHEHUE;

— TPOBOJUTH IO CAMOCTOSTEIIBHO COCTABJICHHOMY TUIaHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOJIbIIIOEe
UCCIIEIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, 3aBUCUMOCTEH 00 BEKTOB
MEXy COOOM;

— CaMoCTOATENTHLHO (OPMYTUPOBATH OOOOIIEHUS U BBIBOIBI 110 PE3YyJIbTaTaM MPOBEAEHHOTO
HaOII0IeHUs1, MCCIIEIOBAHMUS, OIICHUBATH JJOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTATOB, BHIBOJOB U
000011eHI#1; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MIPEIIOIOKECHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHUSIX.



Pab6ora ¢ nundopmaumeii:

— BBISBJISITh HEJOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
3a7a4u;

— BBIOMPATH, AaHAIM3UPOBATH, CUCTEMAaTHU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO PA3ITHUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

— BbIOUpaTh GopMy MpencTaBieHUs HHPOPMAIMU U WILTIOCTPUPOBATH PelIaeMble 33Ja4l CXEMaMH,
ararpaMMaMu, HHOU TpaduKoil ¥ UX KOMOMHALIUSMH;

— OIIGHUBATh HAAEKHOCTH HH(POPMAIINHU 110 KPUTEPHUSIM, IPEATIOKEHHBIM YUUTEIEM HITH
c(OpMyYITHPOBAHHBIM CAMOCTOSITEIHHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHBLE OeliCMEUs. 00eCne usaron chopmMupo8aHHOCb COYUATbHBIX
HABLIKO8 00YUaAIOUUXCHL.

OO01menue:
— BOCHpI/IHI/IMaTL %1 q)OpMy.]II/IpOBaTB CY)KIIGHI/I?I B COOTBCTCTBUU C yCJIOBI/IﬂMI/I U OeJisiMu O6HICHI/I$[;

— $ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHCHHMSI 110 XOJTy PEIICHUS 33]]a4i, KOMMEHTHPOBAThH ITOJTYYCHHBIN PE3YJIbTAT; B X0J1¢ 00CYKICHHS
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkIaeMOil TeMbI, MPOOJIeMbI, pelIacMoi 3aa4i, BEICKa3bIBATh
UJieH, HalleJICHHbIE Ha TTOUCK PEIICHHUS,

— COIIOCTABJIATH CBOU CYKACHUA C CYXKACHUAMU APYI'UX YUYaCTHUKOB JHaJIOTa, 06Hapy)KI/IBaTB
pas3iniIuc u CXoaACTBO HOSHHHﬁ;

— B KOPPEKTHOH hopme popMyTupoBaTh pa3HOTIIACHS, CBOH BO3PAKECHUS;
— TMPEACTaBIATh PE3yJbTaThl PEIICHNUS 3a]]a4, SKCIIEpUMEHTA, UCCIIEI0OBaHMS, IPOEKTA;

— CaMOCTOATENLHO BRIOUPATh (hOpMAaT BBHICTYTUICHHS C YYETOM 3a]1a4 MPE3EHTAIMU U 0COOCHHOCTE!
ayJIUTOPHH.

CoTpyannuecTBo:

— IIOHHMMATh U UCIIOJIB30BaTh MPCUMYIIICCTBA KOMaHI[HOI\/JI n I/IH}II/IBI/II[yaJ'II)HOI\/JI pa60T51 IIpu pCIICHUN
y‘-IC6HI>IX MAaTCMaTHUYCCKUX 3aJ1a4,

— MPUHUMATH LEJIb COBMECTHOM JEATENbHOCTH, IUTAHUPOBATh OPraHU3aLMI0 COBMECTHOM PabOTHI,
pacrpesieniaTh BUAbI paboT, JOroBapuBaThCs, 00CYKAAaTh MPOLECC U pe3yabTaT pabOThI;

— 0000111aTh MHEHUS HECKOJIBKUX JIFO/IEH; yJacTBOBaTh B IPYNIOBLIX popMax paboThl (00CykaAeHus,
00OMEeH MHEHHUSIMHU, MO3TOBBIE IITYPMBI H JIp.);

— BBbIIIOJHATH CBOIO 4aCTb pa60TBI H KOOPAWHUPOBATH CBOU JEHCTBHS C APYIruMHU 4JICHAMH KOMaH/IbI;

— OLIEHUBATh Ka4e€CTBO CBOET0 BKJIa/1a B OOLIUI MPOIYKT 1O KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBHS.

3) Vuueepcanvuvie pezynsamusnsle oeticmsus obecneuusaiom opmuposanue CMbiCL08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszauus:

— CaMOCTOSITEIbHO COCTaBIATH IJIaH, AJITOPUTM PELICHU 3a7a4uu (UM €ro 4acTh), BBIOMpPATh crocod
peleHust ¢ y4€TOM UMEIOLIMXCS pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHThI PELIEHUH C y4ETOM HOBOM MH(OpMAIIH.



CaMOKOHTPOJIb:

— BIIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MIPOLIecca U pe3yabTaTa PelieHus
MaTeMaTHUECKOM 3aJauH;

— MPEIBUAETH TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTbh [PH PELICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
JeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAIICHHBIX OIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

— OIIEHUBATh COOTBETCTBHE PE3yJIbTATa ACATEIHLHOCTH TIOCTABICHHOMN IEJIH U YCIOBHSIM, OOBSCHSTh
MIPUYUHBI JOCTHUKCHHUSI MITH HEAOCTHKCHHS IIEJIH, HAXOIUTh OIIMUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATDI

Yucyia 1 BBIYUCIEHUSA
[ToruMaTh ¥ IPaBUIIHHO YIOTPEOJISITH TEPMUHBI, CBSI3aHHBIC C HATYPAJIbHBIMUA YHCIIaMHU, OOBIKHOBEHHBIMU
U JECATUYHBIMH JIPOOSIMH.

CpaBHHMBATH U YIOPSAA0YMBATH HATYpAJIbHBIC YHCIIA, CPABHUBATH B MMPOCTEHIINX CIIydasiXx OOBIKHOBEHHBIE
Ipo0u, AECATUUHBIC TPOOH.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOM (YHCIIOBOI) IPSIMON C COOTBETCTBYIOILIUM € YHCIIOM U U300paXKaTh
HaTypaJbHbIE YKCIIa TOUKAMH Ha KOOPAMHATHOMN (YMCIIOBOI) IPSIMOH.

BremonssaTe apupmMeTHuecKue JecTBUS C HATypalbHBIMH YHCIAMH, C OOBIKHOBEHHBIMH JIPOOSMH B
MIPOCTEUIINX CIIydasiX.

BrinmonasaTe IMPOBEPKY, NPUKUIKY pE3yJibTaTa BBIUMCIICHHUH.
OprrJ’IHTB HATypaJIbHbIC YUCJIA.

Pemenue TeKCTOBBIX 3a1a4
Pemate TekcToBBIE 3a0aUn apI/ICI)MCTI/I‘-ICCKI/IM CIIOCOOOM H C MMOMOIIIbIO OPTraHU30BAaHHOI'O KOHCYHOT'O
nepe6opa BCCX BO3MOKHBIX BAPHAHTOB.

Pemate 3ala4yM, CoACPKaAUE 3aBUCUMOCTH, CBA3bIBAIOINNEC BEIIMYNHBI: CKOPOCTb, BPpEMs, paCCTOAHUE,
OEeHa, KOJIM4YE€CTBO, CTOUMOCTbD.

Hcnons3oBaTh KpaTKuC 3alliCH, CXCMBbI, Ta6J'II/II_U>I, 0003HaYCHHS IIpu pCUICHUHU 3a1a4.

ITonp30BaThCS OCHOBHBIMU CANHUIaMHU U3MEPCHUA . LICHBI, MACChI; PACCTOAHUA, BPEMCHU, CKOPOCTHU,
BBIPpAXKATb OAHU CAWUHUIIBI BEJIN- YUHBI UCPE3 APYyTUc.

I/I3BJ'ICK8.TI:>, AHAJIIN3UPOBAThL, OCHNUBATDH I/IHCI)OpMaI_II/IIO, MNpEACTAaBJICHHYIO B Ta6J'II/H_Ie, Ha CTOJ0YaTOM
AuarpaMme, HUHTCPIIPETUPOBATD NPCACTABIICHHBIC TAHHBIC, UCIIOJIb30BAThH JAHHBIC IIPpU PCIICHUU 3a1aY.

Harnsanas reomerpust

ITonp30BaThCs FEOMETPUUECKUMU MOHATUAMU: TOUKA, IIPsIMast, OTPE30K, JIy4, YIOJI, MHOTOyTOJIbHUK,
OKPY’KHOCTb, KPYT.

[IpuBoAMTH MpUMEPBI 0OBEKTOB OKPYIKAIOIIEr0 MUpa, UMEIOIIUX (HOPMY U3yUEHHBIX T€OMETPUYECKHX
¢buryp.

Hcnonp30BaTh TEPMUHOIOTUIO, CBSA3aHHYIO C YTIIaMU: BEpIIMHA CTOPOHA; C MHOTOYT'OJIBHUKAMHU: YIOJI,
BEpLINHA, CTOPOHA, IUATOHAJIb; C OKPYXKHOCTBIO: paiuycC, IUaMeTp, LICHTP.

N3o6pakaTh U3ydeHHbIE TeOMeTpUYecKre (PUTypbl HA HETMHOBAHHOMN M KJIeTYaToi GyMare ¢ OMOILBIO
LUPKYJIS U JIMHEHKH.

Haxonuts 1uHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C IIOMOILBIO JIMHENKH, CTPOUTH OTPE3KU
3aIaHHOM JUIMHBL, CTPOUTH OKPYKHOCTb 3aJaHHOI0 pajauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPAMOYTOJBHUKA, KBaJlpaTa il UX MOCTPOCHHUS, BEIUNCICHUS



Iomaaun 1 rnepumMeTpa.

Beramcaste mepuMeTp 1 Iomaab KBaapara, mpIMoyroibHHKA, (GUTYp, COCTABICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4KciIe GUryp, N300paXKEHHBIX HA KIIeTyaToil Oymare.

[Tonb30BaTbCs OCHOBHBIMU METPUUYECKUMH €IMHULIAMH U3MEPEHUS ITIUHBI, IIJI0IIAI1; BBIPAKATh OJTHU
€MHHULIbI BEJIMYUHBI YEPE3 APYTHUE.

Pacno3naBath napaenenures, Ky0, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpPO I'paHb, U3MEPEHUS;
HaxoJIUTh U3MEPEHUS Mapajlienenuneaa, Kyoa.

Beruncnsats 00bEM Ky0a, napajuiesenure/a no 3aJiaHHbIM K3MEPECHUSIM, TT0JIb30BATHCS SANHUIIAMH
u3MepeHus oobpEMa.

Pemrate HECIOXKHBIE 3aa4u Ha UBMCPCHUC T'COMCTPUUCCKUX BCINYHNH B [TPAKTHYCCKUX CUTyallUAX.



TEMATHYECKOE INTAHUPOBAHUE

Ne HaumenoBanue pa3iesioB u TeM KoauyectBo 4acos Jara Buabl aesiTeIbHOCTH Buabi, DJIeKTPOHHbIE
n/n NPOrpaMMbl H3y4YeHHs dopmbl (uudposbie)
BCEro | KOHTPOJbHbIE MpaKTHYECKHE KOHTPOJIs 06pa303aTem,m,le
patoTbI pa6oTbI pecypesi
Paznen 1.Harypanbhble umcaa. JleiicTBUSL ¢ HATYPAIbHBIMH YHCJIAMHU
1.1. | JecaTnunas cucTeMa CUHCICHH. 2 0 0 05.09.2022 | Yurats, 3anKchIBaTh, CDABHUBATH HATYPAJIbHBIE YHCIIA; PEUIAraTh H 00CYKIATh CIOCOOBI VYcTHbIi https://resh.edu.ru/
06.09.2022 | ynopsiouMBaHus YUCEI; orpoc;
ITuceMeHHbII
KOHTPOJIB;
1.2. | Paxg HaTypanbHBIX YHCEIL 1 0 0 07.09.2022 | Yurarts, 3anuchiBath, CPABHUBATH HATYPAIbHBIC YKCIIA; IPE/LIATaTh U 00CYKAATH CIIOCOOBI Yerusiit https://resh.edu.ru/
YIOPSIJOYMBAHHUS YHCEIT; ompoc;
ITuceMeHHbII
KOHTPOJIB;
1.3. | HatypanbHblii psia. 2 0 0 08.09.2022 | Yurarts, 3anichiBath, CPABHUBATH HATYPAIbHBIC YHCIIA; IPE/LIAraTh U 00CYKIATH CIIOCOOBI VcrHbIiT https://resh.edu.ru/
10.09.2022 | ynopsimovMBaHUS YUCET; orpoc;
HccnenoBath CBOMCTBA HAaTYpaibHOro psina, uncen 0 M 1 MpH CIOXKCHAM W yMHOKCHHH.; TIncMeHHbIiH
KOHTPOJIb;
1.4. | Yucno 0. 1 0 0 12.09.2022 | Yurats, 3amuchiBaTh, CPABHUBATH HATYpAIbHBIE YACIA; PEJIATATh K 00CYKAATH CIIOCOOBI Yerabrit https://resh.edu.ru/
YIOPSIIOYMBAHHUS YHCEIT; ompoc;
ITuceMeHHbII
KOHTPOJIB;
1.5. | HarypasbHble ynciia Ha KOOPAWHATHOH 3 0 1 13.09.2022 | U306paxats KOOPAMHATHYFO TPSAMYO, OTMEYATh YHCIA TOYKAMH HA KOOPMHATHOH MPSAMOH, Ycrubiit https://resh.edu.ru/
TPSIMOT. 15.09.2022 | HaxoquTh KOOPAMHATHI TOUKH. ; orpoc;
HccnemoBath cBOficTBa HaTypaibHOTO psina, uncen O u 1 Tmpu CIOKEHHH U yMHOKCHHH.; [TucsmenHbIit
KOHTpOJIB;
3ader;
1.6. | CpaBHeHue, OKpyIIIEHHEHATY PATBHBIX 2 0 0 17.09.2022 | Vcronb30BaTh MpaBHIO OKPYIJICHHUS HATYpalbHBIX YHCEIL; Yerubrid https://resh.edu.ru/
YHCeIL. 19.09.2022 orpoc;
[TucbMeHHbII
KOHTPOJIB;
1.7. | Apudmernyeckue feiicTBus C 6 0 1 20.09.2022 | BemonHATs apu(MeTHuecKue AeHCTBHS ¢ HATYPaNTbHBIMH YHCIAMH, BEIYHCIIATh 3HAYCHUS Ycrublit https://resh.edu.ru/
HATYPATbHBIMA THCIAMH. 27.09.2022 | uucioBbIX BBIpaXeHMi co CKOOKaMu 1 6e3 CKOOOK.; orpoc;
3anuchIBaTh IPOH3BE/ICHHE B BUJIE CTEIICHH, YATATH CTENICHH, HCTIONB30BATh TEPMHHOIOTHIO [InceMeHHbIH
(ocHOBaHUE, OKA3aTEIb), BBIYUCIISITh 3HAUCHHUS CTETICHEH. ; KOHTPOJIB;
BBIMOMHATS TPUKHUAKY U OLCHKY 3HAYCHHIl YHCIOBBIX BBIPAKCHHH, NMPEAIaraTh i MPUMEHSITH [pakrnueckas
HPHUEMBI TIPOBEPKU BBIYHMCIICHUH. ; pabora;
1.8. | CaolicTBa Hylst IpH CIOKCHHA H 1 0 0 28.09.2022 | HccnenoBath cBOHCTBA HaTypaibHOro psja, uncen O u 1 mpy COKEHHM M YMHOXCHHHL; VCTHBII https://resh.edu.ru/
YMHOJKCHHH, CBOHCTBA €/IMHHLBI TIPH orpoc;
YMHOKEHHUH. [TncsmenHbIH
KOHTpOJIB;




1.9. | IlepemectutenbHOE i COYETATENBHOE 3 29.09.2022 | Mcnonb3oBaTh NPH BBIYMCICHHAX NMEPEMECTUTEIBHOE M COYCTATEIBHOE CBOICTBA CIOKEHHS 1 YcrHblit https://resh.edu.ru/
CBOWCTBA CIIOKCHUS U YMHOKCHILS, 03.10.2022 | yMHOXEHHS1, pacIIPEACIUTEIBHOE CBOHCTBO YMHOKCHUS; orpoc;
PpacIpe/IENUTENLHOE CBOMCTBO [TucsMeHHbI
YMHOXEHHUSI. KOHTPOJIB;
Konrponbhas
paborta;
1.10. | Jlenurenu u KpaTHble 4KCIa, 3 04.10.2022 | ®opmyMpoBaTh ONPEETEHAA JETATENSA U KPATHOTO, HA3bIBATH ACIMTENH M KPATHBIE YHCIIA; VeTHbIH https://resh.edu.ru/
Pa3IOKEHHE YKMCIIA HA MHOXKHUTEIH. 06.10.2022 | pacrno3HaBath IPOCThIE U COCTABHBIE YKCia; GOPMYIHPOBATH U IIPUMEHSTH IPU3HAKH orpoc;
nenmuMoct Ha 2, 3, 5, 9, 10; IpUMEHATb anropuT™M pasloXeHHs YHCIa Ha MPOCThIE MHOXKUTEIH; [TucbMeHHBII
HAXOJIUTh OCTATKH OT JIEJIEHUS U HETIOJHOE YACTHOE. KOHTPOJIB;
[Ipakruyeckas
paborta;
1.11. | [lenenne ¢ OCTaTKOM. 2 08.10.2022 | BoimonHATb apu(METHYECKIE IHCTBHS C HATYPATbHBIMH YHCIIAMH, BBIYHCIIATH 3HAUCHIS VYerHbrit https://resh.edu.ru/
10.10.2022 | 4uncoBBIX BBIpRKECHHI CO CKOOKamMu 1 6e3 CKOOOK.; orpoc;
[ucemenHbII
KOHTPOJIB;
1.12. | TIpocTbie M COCTABHBIE YHCIIA. 1 11.10.2022 | UccrnenoBath YHCIOBbIE 3aKOHOMEPHOCTH, BBIIBHIaThb M OOOCHOBBIBATH THIIOTE3BI, YcTHbIIT https://resh.edu.ru/
(opMynupoBath 0060OILIEHNS W BBIBOABI [0 PE3yJbTATaAM MPOBEAEHHOIO HCCIEI0BAHMIL.; onpoc;
[ucemenHbII
KOHTPOJIb;
1.13. | lpusHaku pemamoctu Ha 2, 5, 10, 3, 9. 3 12.10.2022 | UccrnenoBath YHCIOBbIE 3aKOHOMEPHOCTH, BBIIBHIaThb M OOOCHOBBIBATH THIIOTE3BI, YcTHbIIT https://resh.edu.ru/
15.10.2022 | dopmyipoBath 00OOIICHNST H BBIBOABI [0 PE3yIbTATAM MPOBEIEHHOTO HCCICNOBAHMS.; orpoc;
[ucbmenusrit
KOHTPOJIb;
3ader;
1.14. | Crenenp ¢ HaTypalbHBIM IIOKazaTeneM. | 2 17.10.2022 | 3amucbiBaTh MPOM3BEACHHE B BHAE CTEIICHH, YHTATh CTEMEHH, HCIOIB30BATh TEPMUHOIOTHIO VerHbi https://resh.edu.ru/
18.10.2022 | (ocHOBaHwMe, IOKA3ATENb ), BEIYUCIATH 3HAUCHHUSI CTETICHEH. | orpoc;
[ucbmenusrit
KOHTPOJIb;
3ader;
1.15. | Yucnossle BbIpaXeHHs; TIOPSIOK 3 19.10.2022 | BIMONHSTH MPUKHMIAKY U OUEHKY 3HAYEHHIl YMCIOBBIX BBIPAKEHHH, TPEIAraTh U MPUMEHSTH VeTHbIi https://resh.edu.ru/
JICHCTBHIA. 22.10.2022 | mpuémbl IPOBEPKH BBIYHCIICHHIA orpoc;
[uceMmenHbII
KOHTPOJIb;
3auer;
1.16. | PemeHne TEKCTOBBIX 3a1ay HAa BCE 5 24.10.2022 | Pemath TeKCTOBBIE 332K apUMETHIECKIM CIIOCOOOM, HCIIOJIb30BaTh 3aBUCHMOCTH MEKILY VerHbii https://resh.edu.ru/
apuMeTHyecKue JeHcTBIS, HA 29.10.2022 | penuuuHamMu (CKOPOCTb, BPEMS, PACCTOSHHE; IEHA, KOJMYECTBO, CTOMMOCT H JIp.): orpoc;
JIBHOKCHHE W TTOKYTIKH QHAIM3MPOBATh W OCMbICIMBATL TEKCT 3a/au, TepedOpMyIHpOBATh YCIOBHE, H3BIEKATH I[ucpMeHHbIH
HEOOXOMMbIE AHHbIE, YCTAHABIMBATH 3aBUCHMOCTH MEXKY BENMYHHAMH, CTPOHTH JOTHUECKYIO KOHTPOJIB;
LETOYKY PacCyJIeHU.; Kontponbuas
MozenipoBath X0/ PelleHns 3a1a4n ¢ MOMOIIBIO PUCYHKA, CXEMBI, TA0IHIIBL.; pabora;

PemaTs 3a1a4n ¢ MOMOLIbI0 nepeGopa BCEX BO3MOKHBIX BAPUAHTOB.

Hroro no paspeny: 40

Pasnen 2. Harnsignas reomMerpus. JIMHUM HA TUIOCKOCTH




2.1. | Touka, mpsmas, OTPE3OK, Jyd. 1 07.11.2022 | Pacnio3naBaTh Ha 4epTexKax, PUCYHKaX, ONUCHIBATH, HCTIOb3ys TEPMUHOJIOTHIO, H H300paKaTh C VeTHbIH https://resh.edu.ru/
TIOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE30K, JIy4, Yroll, JJOMaHYyo, orpoc;
OKpPY>KHOCTb.; [TucpMeHHbI
KOHTpOJIb;
2.2. | Jlomanas. 1 08.11.2022 | Pacro3HaBath Ha YepTekax, PUCYHKAX, ONACHIBATE, HCIIOIb3Ys TEPMUHOIOTHIO, H H300pakKaTh C VerHbiit https://resh.edu.ru/
TIOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE30K, JIy4, Yroll, JJOMaHyo, orpoc;
OKPYXHOCTb.; [IpaxTHueckas
paborta;
2.3. | l3mepeHne [UmMHBI OTpe3Ka, 2 09.11.2022 | Vcnosnb30BaTh NMHEHKY U TPAHCIOPTUP KAK MHCTPYMEHTHI JUI IOCTPOCHUS M M3MEPEHHUS: VYerHbrit https://resh.edu.ru/
METPHUYECKHE eMHHIbI H3MEPEHUs 10.11.2022 | u3mepsTh WIMHY OT pe3Ka, BEMYAHY YIJIa; CTPOUTH OTPE30K 3a/[aHHOI JUIHHBI, YTOJI, 3aJaHHOi orpoc;
JUIMHBL. BEJIMYHMHBI, OTK/IA/IBIBATh LIMPKYJIEM PABHBIE OTPE3KH, CTPOUTH OKPYKHOCTH 3aAAHHOTO [IuceMeHHbIH
panuyca.; KOHTpOJIB;
BBIYHCIATS UIMHBL OTPE3KOB, JIOMAHBIX.; [Ipakruyeckas
pabora;
2.4. | OKpyKHOCTb U KPYT. 2 12.11.2022 | Ucnonp30BaTh JIMHEHKY M TPAHCIOPTUP KaK HHCTPYMEHTHI JUIS IIOCTPOCHHS U H3MEPEHHUS: YcTHbli https://resh.edu.ru/
14.11.2022 | u3MepsTh JUIMHY OT pe3Ka, BEMYHHY YIJIa; CTPOUT OTPE30K 3a1aHHOM JUTHHBI, YIOJI, 3 1aHHOM 0I1poC;
BEJINYMHBI; OTKJIA/IBIBATH LIUPKYJIEM PaBHbIC OTPE3KH, CTPOHTH OKPYKHOCTH 331aHHOTO T[InceMeHHbIiH
panmyca.; KOHTpOJIB;
2.5. | Ipaxruueckas pabora «[loctpoenne 1 15.11.2022 | Uzo6paxath KOHOUIypaLiu T€OMETPUYECKHX (DUTYp U3 OTPE3KOB, OKPYKHOCTEH, MX yacTeil Ha Ipaxuueckas | https://resh.edu.ru/
y30pa U3 OKpYKHOCTEH». HEJIMHOBAaHHOW U KJIETYaTOW Oymare; mpejararh, OMUChIBATh U 00CYKIaTh CIOCOOBI, paborta;
QITOPUTMBI TTOCTPOCHHUS.
2.6. | Vrom. 1 16.11.2022 | Pacrio3HaBath Ha 4epTexKax, PUCYHKAX, OMICHIBAT, HCTIONB3Ys TEPMUHONOTHIO, I H300pakaTh ¢ Iucemennsiii | https://resh.edu.ru/
TIOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB: TOUKY, NPSAMYIO, OTPE30K, Jy4, Yroll, JOMaHyo, KOHTpOJIB;
OKpPY’KHOCTb.;
2.7. | Tpsmoii, ocTpslii, Tyroit u 1 17.11.2022 | Pacro3uaBath i H300paarh Ha HEMHOBAHHON U KIIETYaTOl Oymare mpsiMoil, OCTPBIii, TYIIOH, [TucsMeHHbIi https://resh.edu.ru/
Pa3sBEPHYTHIN yITIbL. Ppa3sBEPHYTHIN YIJIbI; CPABHUBATD YIJIbL.; KOHTPOJIb;
2.8. | 3mepenne yriios. 2 19.11.2022 | Hcmop30BaTh JIMHEHKY M TPAHCTIOPTHP KaK HHCTPYMEHTHI JUIs IOCTPOEHHS U H3MEPEHNS: [TuceMeHHbIi https://resh.edu.ru/
21.11.2022 | u3mepsTh JMHY OT Pe3Ka, BENMUUHY YIJIa; CTPOHTb OTPE30K 3aJaHHOI! JUTHHBI, YTOJ, 3a1aHHOI KOHTPOJIb;
BEJINYMHBI; OTKJIA/BIBATH LIUPKYIIEM PaBHbIE OTPE3KH, CTPOHTH OKPYKHOCTH 3aJaHHOTO
pazmyca.;
2.9. | Mpaxtuueckas pabora «IToctpoenne 1 22.11.2022 | Vicionb30BaTh NMHEHKY U TPAHCIIOPTHP KaK HHCTPYMEHTHI JUIsl IOCTPOCHUS M M3MEPEHHS: KonrponbHas https://resh.edu.ru/
yrnosyIIpaktudeckas pabora M3MEpSTh JUTHHY OT Pe3Ka, BEIUUHMHY YIIIa; CTPOMTH OTPE30K 3aJaHHOI JUTHHBI, yTOJ, 33/[aHHOM paborta;
«IToctpoenne yriosy» BENIMYMHBI; OTKJIA/IBIBATH LIUPKYJIEM PaBHbIE OTPE3KH, CTPOHTH OKPYKHOCTH 331aHHOTO
panuyca.;
Hroro no pazzneny: 12
Paznen 3. OObIKHOBeHHBIE JPOOH
3.1. | Jdpobs. 3 23.11.2022 | MopempoBaTh B Tpadiueckoi, IpeaMeTHOH GopMe, ¢ TOMONIBI0 KOMIBIOTEpA MOHSATHS U Yerubiid https://resh.edu.ru/
26.11.2022 | cBoiicTBa, CBsI3aHHBIE C OOBIKHOBEHHOI IpOOBIO. ; 0TIpoC;
[TncsmenHbIH
KOHTpOJIB;
3.2. | [IpaBuibHblC ¥ HENPAaBUIbHBIC IPOOH. 4 28.11.2022 | Yurath 1 3aIHUCHIBATh, CPABHUBATH OOBIKHOBEHHbIE JPOOH, pe/Iarath, 000CHOBBIBATh U YceTHbIit https://resh.edu.ru/
01.12.2022 | o6cyxaath criocoObl yHOpsI0YMBaHHS JPOOEH. ; 0IIpOC;
[TucomenHbIiH

KOHTPOJIb;




3.3.

OCHOBHOECBOICTBO JIpOOH.

03.12.2022
10.12.2022

DopMyTHPOBATH, 3aHUCHIBATE C MOMOIIBIO OYKB OCHOBHOE CBOICTBO OOBIKHOBEHHOI APOOH;
HCTIO/Ib30BaTh OCHOBHOE CBOHCTBO P00 JUIsl COKpAICHNUS APo0ei 1 IPUBEACHNS APOOH K
HOBOMY 3HaMEHATelIio. ;

VYerubiit
orpoc;
[TucbMeHHbII
KOHTPOJIb;
[Tpakruyeckas
paborta;

https://resh.edu.ru/

3.4.

CpaBHeHue Jpo0eii.

12.12.2022
17.12.2022

UnTath U 3aHCHIBATH, CPABHUBATH OOBIKHOBEHHbIE APOOH, NPeIaraTh, 000CHOBBIBATH U
00CyxaaTh CrOoCOOBI YIOPSI0YUBAHHS JPOOEH. ;

YcerHblit
orpoc;
[TucbMeHHbII
KOHTpOJIB;
[Ipakruyeckas
paborta;

https://resh.edu.ru/

3.5.

CII0KEHHE U BBIYUTAHHE
OOBIKHOBEHHBIX JPO0OEHt.

19.12.2022
29.12.2022

BbinonuaTs apudmeTnyeckue AeHCTBUA ¢ 00bIKHOBEHHBIMU APOOSMU; IPUMEHSTH CBOHCTBA
apupMeTHYECKUX JACHCTBUM U1 PALIMOHAIN3ALIMY BEIYUCIICHUIA. |

YcrHblit
orpoc;
[TuceMeHHbII
KOHTPOJIb;
KonrponbHas
pabora;

https://resh.edu.ru/

3.6.

Cwmemrannast 1po0b.

09.01.2023
14.01.2023

IIpencTaBmaTh cMeIaHHYIO Ipo0b B BUJIE HENPABHIBHOH 1 BBIEIATD LEIYI0 YacTh YKCHIA U3
HENpaBUIIBHOM ApoOu.;

YcTHblit
orpoc;
[TucpMeHHbli
KOHTPOJIb;
KourponbHas
paborta;
IIpaxTiueckas
pabora;

https://resh.edu.ru/

3.7.

YMHOXKEHIE U JIeNeHHe 00bIKHOBEHHBIX
Jpo0eii; B3anMHO-00paTHbIE ApOOH.

16.01.2023
23.01.2023

BbinonHaTh apudmMeTHueckue AeHCTBHSA ¢ 00bIKHOBEHHBIMU APOOSMH; IPUMEHSTH CBOHCTBA
apu(pMEeTHYECKUX JACHCTBUIN VIS PAlJMOHAIN3AIINY BEIYUCIICHHUIA. |

VYcerublit
or1poc;
ITucpmeHHbIi
KOHTPOJIB;
KourponbHas
pabora;
IIpaxTHyeckas
paborta;

https://resh.edu.ru/

3.8.

Permenue TeKCTOBBIX 33/1a4, CO
JIeprKaIiux IpooH.

24.01.2023
28.01.2023

Pemathb TexcToOBBIE 33/1aun, COAEPKAIIKE IPOOHBIC JAHHBIE, U 33/[aUl HA HAXOXKIEHHE YacTH
LIEJIOTO U LIEJIOTO IO €T0 YaCTH; BBISBILATH X CXOJCTBA M PA3JINYHSL.;
MopenupoBath X0 pElIeHHs 3a[ayd ¢ MOMOIIBI0 PUCYHKA, CXEMbI, TAaOJHIIBL;

VCTHBIT
0I1poc;
[ucsmennsrit
KOHTPOJIb;
[IpaxTuyeckas
pabora;

https://resh.edu.ru/

3.9.

OCHOBHbIE 32 a4l Ha APOOH.

30.01.2023
04.02.2023

Monennposa‘n: X0 peuIeHus 3aJa4u C IOMOILIbI0 PHUCYHKA, CXEMBI, Ta6J’[HLIB].;
anBO)lI/ITB, pa36npaTL, OLICHUBATh PAa3JIMYHBIC PEUICHUSA, 3allUCH pCLIJCHI/H\/'I TEKCTOBBIX 3aJ1ay.,;

Verabiit
or1poc;
ITuceMeHHbIi
KOHTPOJIb;
KontponsHas
paborta;

https://resh.edu.ru/

3.10.

[TpumeHeHne OyKB s 3anucu
MaTeMaTHUECKUX BbIpAKEHHil 1
TIpeI0KEHU

06.02.2023

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS apU(METHKH.;

YcTHblid
0I1poc;

https://resh.edu.ru/




Hroro mo pasgeny:

48

Pasnen 4. Harasguasi reomerpusi. MHOroyroJnHHKH

4.1. | MHOTOYTOJIBEHUKH. 1 07.02.2023 | OnmceiBath, MCIONB3Ys TEPMUHOJOTHIO, H300paXaTh C MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB 1 Verusiit https://resh.edu.ru/
OT PYKH, MOJICIHPOBAThH U3 OyMAard MHOTOYTOJIbHUKHL; orpoc;
IIpuBoaUTH MPHMEpPbI 0OBEKTOB PEANTbHOTO MUPA, HMEIOLIHX (POPMY MHOTOYTONbHUKA,
IPSIMOYTOJIbHIKA, KBAJPATa, TPEYTOMBHAKA, OICHUBATh X JTHHEHHBIC PA3MEpbL.;
4.2. | YeTbpéxyrosbHUK, MPSIMOYTOIbHHK, 1 08.02.2023 | TpuBomuTh IPUMEPHI 0GBEKTOB PEATBHOr0 MUPA, HMEOIIMX (OPMY MHOTOYTOJILHHKA, VerHbli https://resh.edu.ru/
KBaJIpar. IPSIMOYTOJBHIKA, KBA/IPATA, TPEYTONbHIKA, ONEHUBATH X JHHEHHBIC PA3MEPBL.; orpoc;
BBIMHCIIATE: IepUMETP TPEYTOIbHIKA, IPSMOYTOIbHIKA, MHOTOYTObHIKA; TUIOIIAb [TucsMeHHbli
[PsAMOYTOJIbHUKA, KBaJpara.; KOHTPOJIb;
4.3. | Ilpakruyeckas pabora «[locrpoerne 2 09.02.2023 | Ctpouts Ha HeTMHOBAHHON M KJIET4aTOH Oymare KBaapaT H MPSMOYTOJILHUK C 3aJaHHBIMH ITuceMeHHbII https://resh.edu.ru/
HPSIMOYTOJIbHUKA C 3alaHHBIMHI 11.02.2023 | guHAMH CTOPOH.; KOHTPOJIb;
CTOPOHAMH Ha HEJMHOBAHHOW Oymarey. [Ipakruyeckas
padora;
4.4. | TpeyroJibHHUK. 2 13.02.2023 | IpuBomuth MpUMeEpHI 00HEKTOB PEATHHOTO MUPA, HMEIOIIUX HOPMY MHOTOYTObHHKA, Yerubrit https://resh.edu.ru/
14.02.2023 | npsMOyTrobHIKA, KBA/IPATa, TPEYTONBHUKA, OLIEHUBATD UX JHHEHHBIE PA3MEPBL.; o1poc;
BbIUKCIIsIT: EPUMETP TPEYTOIbHUKA, MPSIMOYTOMBHUKA, MHOTOYTOJIbHIKA; TUIOMIA/b [TucsMeHHbIi
IPSMOYTOJIbHUKA, KBAJIpara.; KOHTPOJIb;
4.5. | Inomans u mepumeTp MpSMOYToJbHUKA | 2 15.02.2023 | CtpouTh Ha HETMHOBAHHOM 1 KJIETYATON OyMare KBaJpar u MPSIMOYTOJIbHIK C 33 1aHHBIMH YcTHbII https://resh.edu.ru/
T MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX H3 16.02.2023 | nnuHamu CTOPOH.; orpoc;
OpsSIMOYTOJIbHUKOB, CAUHHIIbI HccnenoBath cBOICTBA NPAMOYTOJIBHIKA, KBApaTa IyTEM JKCIIEpHMEHTa, HAOTIOICHHS, [IucpMenHbIi
U3MEPEHUS TIOIIAIH. U3MEpEHHs, MOJEINPOBAHNS; CPaBHUBATh CBOICTBA KBaJpaTa U MPAMO YTOJNbHHUKA.; KOHTPOJIb,
Vccre10BaTh 3aBHCHMOCTD IUIOLIA/N KBA/IpaTa OT JUIMHBI €T0 CTOPOHBL;
Vcrmons30BaTh CBOWCTBA KBAAPATHOH CETKH MM MOCTPOEHHs (Hryp; pa3OMBaTh MPSMOYTOIBHHK
Ha KBaJpaThl, TPEYTONBHUKA; COCTABISTH (GUIYpHl W3 KBAJPAaTOB M MPSMOYTOJIBHHKOB M HAXOIHUTh
HX TUIONIA/Ib, PA30HBATh (UTYPHI HA MPSIMOYTONBHUKH U KBAAPATHI U HAXOIMTH UX TLIOMIAb.;
BeIpakaTh BEMYMHY TUIOM[AH B PA3IMYHBIX CIMHALIAX H3MEPEHNUsSI METPHUECKOM CHCTEMBI Mep,
[IOHMMATh U HCTIOJIB30BaTh 3aBHCUMOCTH MEKIY METPHUCCKUMH SAHMHUIIAMH H3MEPEHHSI
TUTOIIA/THL
3HAKOMUTBCS € IPUMEPaMi IPHMEHEHHUS IUIOMIAIN U IEPUMETPa B IPAKTHICCKUX CHTYAIISX. |
Peats 3a1a4n 13 peabHON KHU3HH, IIPEIaraTh 1 00CYK/IaTh PasIHdHbIE CIIOCOOBI PELICHAS
3aj1a4.;
4.6. | Ilepumerp MHOrO YroNbHHKA. 2 18.02.2023 | UccnenoBath 3aBHCHMOCTH IUIOMIAAH KBajparta OT JUIMHBI €r0 CTOPOHBL; TTucsMEHHBIIH https://resh.edu.ru/
20.02.2023 | Boipaxarh BeJIMUMHY IUIOMIA/M B PA3IHYHBIX SAMHALAX H3MEPEHHS METPHUECKOH CHCTEMBI Mep, KOHTPOJIB;
IIOHMMATh ¥ HCIIOJIb30BaTh 3aBUCHMOCTH MEX/y METPHUCCKUMH €JMHHLAMH H3MEPEHHs Koutponbhas
IO | pabora;
Peats 3a1aun U3 peasbHON KHU3HH, IIPeIarath 1 00CYK/IaTh PasiudHbIe CIIOCOOBI PELICHHs
3aj1au.;
Uroro mo paspeny: 10
Paznen 5./lecsitnunbie podou
5.1. | Hdecsarnunas 3amuch apoOei. 2 21.02.2023 | IlpencraBisith ASCATUYHYIO ApOOb B BHE OOBIKHOBEHHOMW, YHTATh U 3aMUCHIBATH, CPABHUBATH VYerHsblit https://resh.edu.ru/
22.02.2023 | pecstuunble ApoOH, Npe/uiararh, 000CHOBBIBATH H 00CYKIATH CIOCO0BI YIOPSI0UHBAHHS orpoc;
TIECATHYHBIX IPOOEi.; [TucpMeHHBIH

KOHTPOIJIb,




5.2. | CpaBHeHHE JAECATHYHBIX JApOOEi. 2 0 23.02.2023 | IlpencraBisith AeCATHYHYIO ApOOb B BHE OOBIKHOBEHHOMW, YHTATh U 3aMUCHIBATH, CPABHUBATH YcrHbrit https://resh.edu.ru/
25.02.2023 | pecstnunbie Apodu, mpe/iarats, 000CHOBBIBATH H 00CYKIATH CIOCOOB! YIIOPSIOUHBAHHS 0IIpOC;
JIECATHYHBIX IPOOEi.; [TucsMeHHBIH
N300paxath AecATHYHbIE APOOM TOYKAMM HAa KOOPJAMHATHOM HpPAMOIL.; KOHTPOJIb;
5.3. | JefictBus ¢ DECATHUHBIME APOOSMH. 20 1 27.02.2023 | BbisBATb CXOACTBA M PA3NIMUMA MPABHI apUPMETHUECKUX JCHCTBHUIl C HATYPAIbHBIMU YUCIAMH U YcrHblit https://resh.edu.ru/
25.03.2023 | pecaTuaHbIME APOOAMH, OOBICHATH HX.; 0IIpoC;
BbInonHAT apud)MeTHYECKHE ASHCTBUSA C ACCATHYHBIMU APOOSAMHU; BBITONHATS IPUKHAKY U [IuceMeHHbIH
OLICHKY pe3yJIbTaTa BBIYHUCICHHUH. KOHTpOJIB;
IIpuMeHsITh CBOMCTBA apH(METHYECKHX ICHCTBHIA U1 PALMOHATH3ALMN BBIYMCICHHIL.; KoutponbHas
paborta;
[Tpakruyeckas
paborta;
.5.4. | OkpyrieHie IeCSTHIHBIX APOOEi. 3 0 03.04.2023 | [lpumeHATh MPaBUIO OKPYIJICHHS IECATHIHBIX JIPOOEiL.; VerHbIi https://resh.edu.ru/
05.04.2023 0I1poc;
[TuceMeHHbII
KOHTPOJIb;
[Ipakruyeckas
padora;
5.5. | Pemenne TeKCTOBBIX 3aj1ad, 5 0 06.04.2023 | Pewath TEKCTOBBIE 3a/1a4H, COJCPIKALINE APOOHBIC TAHHBIC, U HA HAXOXKICHHE YaCTH LENOr0 U YcTHbIIT https://resh.edu.ru/
CoZepIKAIUX IPOOH. 12.04.2023 | 1emoro mo ero 4acTH; BBIABIATEH UX CXOICTBA M Pa3IIHUHSL.; 0I1poc;
MopenupoBaTh X0/ PELICHNs 3a1a4H C IOMOLIBI0 PHCYHKA, CXeMbl, TaOMHIbL. [IpuBOIHTS, [TucsMeHHbII
pa30upaTh, OLCHNBATH PA3THYHBIC PELICHNUS, 3aMIUCH PELICHHI TEKCTOBBIX 3a/ad.; KOHTPOJIb;
[IpaxTuyeckas
padora;
5.6. | OcHOBHBIE 32 Jaun HA APOOH. 6 1 13.04.2023 | Pemarh TeKCTOBBIE 3a1a4H, COAEPIKANIKME APOOHBIC TAHHBIE, H HA HAXOKIEHHE YACTH LENIOr0 1 VerHbIit https://resh.edu.ru/
20.04.2023 | wesoro 1o ero 4acTy; BBISBISTH HX CXOJCTBA M Pa3JIHIHsL.; orpoc;
MozempoBats X0 pelIeHHs 3aJa4i ¢ IOMOIIBIO PHCYHKA, CXEMBI, TaOmuubl. [IpuBoIuTS, [TucsMeHHbIit
pa3bupaTh, OLEHNBATH PA3IMYHbIE PENICHHS, 3aIUCH PEIICHNH TeKCTOBBIX 33/ad.; KOHTPOJTB;
KpHTHUECKN OLEHNBATH IOy YEHHBIH Pe3yIIbTaT, OCYIECTBISTS CAMOKOHTPOIIb, MPOBEPSs KonrposbHast
OTBET Ha COOTBETCTBHE YCJIOBHIO, HAXOINUTH OLNIMOKHL.; paborta;
Uroro 1o paszeiny: 38
Paznen 6. Harusianast reomerpusi. Tena um Qurypst B mpocrpancrse
6.1. | MHOrOrpaHHHKH. 1 0 22.04.2023 | Pacrio3HaBaTh Ha 4ePTekKax, PHCYHKAX, B OKPYKAIOLEM MHPE MPAMOYIOJNbHBI VerHsrit https://resh.edu.ru/
napasuiesienurie, Ky0, MHOTOTPaHHHKH, OIHCHIBATH, HCIIONbB3Ys TEPMUHONOTHIO, OLICHHBATH orpoc;
JIMHEIHBIE pa3Mepsl.; [TucbeMeHHbII
TlpuBoMTH NPEMEpPbl 00BEKTOB PEALHOTO MUPA, UMEIOIIHX (HOPMY MHOTOTPaHHHKA, KOHTPOJIB;
IPSIMOYTOJIBHOTO MapajuieNienunesna, Kyoa.;
6.2. | M3o0paxkeHHe MHOTOTPaHHHKOB. 1 0 24.04.2023 | U3o6paxars ky6 Ha Kierdatoil Oymare.; VerHsrit https://resh.edu.ru/
orpoc;
[uceMenHbIiH
KOHTPOJIB;
6.3. | Mozenu mpOCTPAHCTBEHHBIX TEIl. 1 0 25.04.2023 | MozenupoBars Ky0 1 napaielnenune/; 13 OyMard i poYrX MaTepHaloB, 00bACHATh CIOCO0 VYerHsblit https://resh.edu.ru/
MO/ICTTHPOBAHYISL. | orpoc;
[TncsmenHbIH

KOHTPOIJIb,




6.4. | Ilpsavoyrombubiii napamnenemmen, xyo. |1 0 0 26.04.2023 | HaxomuTh H3MepeHHs, BHIMUCIATH IUIOLIA/b IOBEPXHOCTH; 06BEM Ky6a, IPAMOYTOIbHOro VerHblit https://resh.edu.ru/
napajvieNenunesa; HCCaeI0BaTh 3aBHCHMOCTb 00bEMa Kyba OT UTHHBI ero pedpa, BBIABUTATh H ompoc;
000CHOBBIBATH THIIOTE3Y.; [TucpMeHHbI
KOHTPOJIb;
6.5. | Pa3Béprku Kky0a n mapaienenumesa. 1 0 0 27.04.2023 | PacriozHaBaTh M HM300paxaTbh pasBEPTKU Kyba ¥ IapaluleNenuiena.; VYerHsrit https://resh.edu.ru/
0oIpoc;
[TuceMenHbIH
KOHTpOJIB;
6.6.. | Ipaktnueckas padora «Pa3séprka 1 0 1 29.04.2023 | Mogemiposath Ky0 i napajiesenunes 3 GyMark i pOYHX MATepUaioB, 0OBIACHATS cocod [paktuueckas | https://resh.edu.ru/
Ky0a». MO/IC/IMPOBAHMSL; pabora;
6.7. | OObém Ky0a, IPIMOYTOIBHOTO 3 1 0 03.05.2023 | HaxoxuTb n3MepeHns], BEIYUCIATH ILIOMIA b IOBEPXHOCTH; 00BEM Kyba, IPIMOYTOIBHOTO VYerusrit https://resh.edu.ru/
napasieNenureia 06.05.2023 | mapamtenenunesa; Hcclea0BaTh 3aBUCHMOCTh 00bEMa Ky0a OT [UTHHBI €10 pedpa, BBIIBUTATh i 0I1poc;
000CHOBBIBATH T'MITIOTE3Y.; [TucpMeHHbIH
KOHTPOJIb;
KonrponbHas
pabora;
Hroro 1o pazzaeny: 9
Pasnen 7. TloBTopeHne u 0000meH e
7.1. | TloBTOpEHHE OCHOBHBIX IOHATHH 1 13 1 0 10.05.2023 | Berumcisith 3Ha4EHUS BRIPAKEHHUIT, COACPIKAIIMX HATYPAIbHBIC YKCIIA, 0OBIKHOBEHHBIE 1 Yerubrit https://resh.edu.ru/
METOJIOB Kypea 5 kiacca, 06o0meHue 27.05.2023 | necsnamble APOOH, BBITOIHSTH NPeoOpa3oBaHust YHCETL.; or1poc;
3HAHHH BrIGHpath crocob CpaBHEHUS YMCeI, BBIYHCICHH, IPUMEHSTH CBOICTBA api()METHIECKHX [InchMeHHbIIH
JeHCTBUI [UIsl pallMOHAIN3ALMY BEIYHCIICHH. | KOHTPOJIb;
OcyIIeCTBIATh CAMOKOHTPOJIb BBITIOMHSEMBIX ACHCTBHI U CAMONIPOBEPKY Pe3yJIbTaTa KonrposbHast
BBIUMCIICHUIA.; paborta;
Peruarth 3a1a4y U3 peabHOI KH3HH, IPUMEHSTh MATEMATHIECKHE 3HAHHS [UIS PELeHHs 3a1a4 13
JPYTUX y4eOHbIX HPEIMETOB.;
Penrathb 3amaun pa3HbIMU crI0cO0aMH, CPaBHUBATH CTIOCOOBI PEIICHUS 3a/1a4H, BHIOMPATH
palMoHaIbHBIN CrOco0;
Uroro 1o paspeny: 13
OBUIEE KOJIMYECTBO YACOB T10 170 12 19
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA
Hukonsckuit C.M., Iloranos M.K., PemernukoB H.H. u npyrue, Matemaruka, 5 kj1acc, AKIIMOHEPHOE
obmectBo "M3natenscTBo "[IpocBenienue";

Beenure cBoil BapuaHr:

METOJAUYECKHUE MATEPHUAJIbBI IJISA YUUTEJIA
Matremaruka. MeTonndeckue peKOMeHIAnH. 5 KIIace : mocobue s yuuTenel obmeoopas3onar.
yupexxaenuit / M. K. Ilotamos, A. B. llleBkun. — M.: IIpocemenue, 2022. — 160 c.: w1 — (MI'Y—

IKOJIE. )

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJOBAHHUE

CrpaBoyHbI€C TaOIHIIBL.

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHYECKHNX PABOT,
JEMOHCTPAIIUM

MynbTUMEAUIHBIA TPOEKTOP






