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HHOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA "MATEMATUKA"

Pabouas mporpamma 1o MmareMaTHKe JUIg 00yJaromuxcs S KkiaccoB pazpadorana Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapPTa OCHOBHOTO 00IIEro 00pa3oBaHus ¢ yIETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHMM, IPEIBABIAEMBIX K MATEMATUYECKOMY 00pa30BaHMIO, U TPAIULIUI
pOCCUICKOT0 00pa3oBaHusl, KOTOPHIE 00ECIIEYNBAIOT OBJIAJICHUE KIIOUEBBIMUA KOMITETCHIIUSIMH,
COCTaBJISIFOIIMME OCHOBY JIJISl HETIPEPHIBHOTO 00pa30BaHUS M CAMOPA3BUTHS, & TAKXKE LIEIIOCTHOCTD
OOMIEKYIBTYPHOTO, INYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHA OOyJaronuxcs. B paboueli mporpamMme
yuTeHbl ujied 1 nojoxenus: Konuenuuu pa3BuTus MaTeMaTHueckoro oopasosanus B Poccuiickoit
®denepanuu. B smoxy nudporoii Tparchopmanmm Beex chep 4enoBeUeCKOM e TeIbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOM MaTeMaTHUYECKOM MOArOTOBKH. Y Ke B LIKOJIE
MaTe€MaTuKa CIIYKUT OIIOPHBIM MPEAMETOM JIS U3YUCHUA CMEKHBIX OJUCHUILINH, a4 ITIOCJIC HIKOJIbL peaJ'II)HOI\/JI
HEO0OXOMMOCTHIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHue, YTO TPEOYET MOJTHOIEHHOW 0a30BOM
00111€00pa30BaTENIHHON MOATOTOBKH, B TOM YHCIIE U MAaTEMaTUYECKOM.

310 00YCIOBICHO TEM, YTO B HAIIU JHU PACTET YMCIIO MPO(ECCHiA, CBA3aHHBIX C HETIOCPEICTBEHHBIM
MNPUMCHCHUCM MaTEMAaTUKU: U B C(i)epe 9KOHOMUKH, U B 6H3H€Ce, U B TCXHOJIOTUYCCKUX O6J'IaCT$[X, 1 1aKE B
rymaHuTapHbIx cepax. Takum oOpa3om, Kpyr MIKOJBHUKOB, /1151 KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAYMMBIM MMPEAMCETOM, paCIIUPACTCA.

HpaKTI/I'-IeCKaSI IIOJIC3HOCTH MaTEMAaTUuKU 06ycn03neHa TEM, UTO eé IpeaAMETOM ABJIAIOTCA
(dbyH1aMeHTalIbHbIE CTPYKTYPBI HAIlIETO MUPA: IPOCTPAHCTBEHHbIE (POPMBI M KOJIMYECTBEHHBIE OTHOIIEHHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 10 IOCTATOYHO CJIOKHBIX, HEOOXOUMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIIATHBIX HJIeH. be3 KOHKpEeTHBIX MaTeMaTHUEeCKUX 3HAHUH 3aTpyIHEHO TOHUMAaHNE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHHUS COBPEMEHHON TEXHUKU, BOCIIPUATHE Y UHTEPIPETALHS
Pa3HOOOpa3HOM COMATBHOM, S)KOHOMHUYECKOM, TOMUTUYECKOU nHpopMmaluu, MmanodhdexTuBHa
MOBCEIHEBHAS MpaKTUYecKas IeaTenbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBITOIHATH
PacuéThl U COCTABJIATH AITOPUTMbBI, HAXOAUTh U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUYECKUMU MpUEMamMu
reOMEeTPUUECKUX U3MEPEHUN U OCTPOEHUH, YNTaTh UH(POPMALIUIO, TPEJICTABICHHYIO B BUJIE TaOJIHII,
yarpamMm M rpaHKoB, ®KUTh B YCIIOBUSX HEOMPEIEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBIN XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpEeMEHHO ¢ pacuIupeHueM cdep NpUMEHEHUs: MaTeMaTHKU B COBPEMEHHOM o011ecTBe BCE Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUYECKHUI CTUJIb MBIIIJICHUS, IPOSIBIIIONIUNACS B ONPEACTIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce nzyueHus MaTeMaTUKH B apceHall MPUEMOB U METOJIOB MBIIIICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHIAYKIUA U ACTYKIHs, 0000IeHre U KOHKPETU3AIlHs, aHaIU3 U
CUHTE3, KJIaccu(UKaLUs U cUuCcTeMaTh3alus, adbcTparupoBanue u anajaorus. O0beKThl MaTEMaTHUYECKUX
YMO3aKIIOUYEeHUH, IPaBUIIa NX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKHX TTOCTPOCHUH,
CHOCOOCTBYIOT BBIPaOOTKE YMEHHS (OPMYIHPOBATH, 0OOCHOBBIBAThH U IOKA3bIBATh CYKJICHHS, TEM CaMbIM
Pa3BHUBAIOT JIOTUYECKOE MBIIIIIEHHE. Bemyias poiab npuHaaIeKUT MaTeMaTHKe U B JOPMUPOBAHUHT
ITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHHUS U BOCIIUTAHUU YMEHU JIEHCTBOBATH 110 33/IaHHBIM aJIrOpUTMaM,
COBEPIIIEHCTBOBATh N3BECTHHIE M KOHCTPYHPOBATH HOBBIE. B mporiecce pemienus 3aqa4 — OCHOBOM y4eOHOM
NEeSITeNFHOCTH Ha ypOKaX MaTEMaTHKU — PAa3BUBAIOTCS TaKXKe TBOpUECKasi U MPUKIAIHAS CTOPOHBI
MBIIIUTCHUSI.

OOydeHnne MaTeMaTuke Ja€T BOSMOKHOCTh Pa3BUBATh Y 00y4aIOIINXCsl TOUHYIO, PAIlHOHATBLHYIO U
nH(OPMATUBHYIO pe4b, YMEHHE OTOMPATh HaNOOIIee MOAXOISAIIHNE I3bIKOBbIE, CAMBOJINYECKHE, TpadudecKue
CpeICTBa JJISl BEIPAKESHUS CY>KJICHHUHM U HATJISTHOTO UX MPECTaBICHUSI.

Heo6xo1uMbIM KOMIIOHEHTOM 00111e# KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUH SIBJISETCS 00IIee 3HAKOMCTBO



C MCTOJaMH IIO3HAHUA I[eﬁCTBPITeJIBHOCTH, MMpEaACTAaBJIICHUEC O IMTPECAMCTC U MCTOJaX MATCMATHUKU, UX OTJIMUMH
OT MCTOOB APYIUX €CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MATCMAaTUKU JJId
peleHus HayYHbIX U MPUKIAIHBIX 3a1a4d. TakuM o0pazom, MareMaTndeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTyphl YeIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TAaKXKC CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHUIO YCJIOBCKA, IOHUMAaHHUIO
KPacoThl M U3ALIECTBA MATEMATUYECKUX PACCYKICHHI, BOCIIPUATHIO TEOMETPUIECKUX (DOPM, YCBOCHUIO

nacu CHMMCTPUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

[IpropuTeTHBIMU LIETSIMU 00YUEHUSI MAaTEMATHUKE B O KJIACCE SBJISIFOTCS:

— MpoJoJKEeHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUUECKUX MOHATHH (4K CII0, BEJIUUMHA,
reoMerpuueckas Gurypa), 00ecrneuynBaronuX NPeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTUYECKOT O
o0pa3oBaHus 00yJarOIIMNXCS;

— Ppa3BUTHE UHTEIJIEKTYAIBHBIX U TBOPUECKHUX CIIOCOOHOCTEHM 00yJaromuXxcs, M03HaBaTeIbHON

AKTUBHOCTH, HCCIICAO0BATCIIbCKUX yMeHI/II\/'I, HUHTCpPECA K UBYUCHUIO MAaTCMATUKH,

— TOJIBEICHUE 00YJarONIUXCS Ha JOCTYITHOM JJISI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U MaTEMaTUKH
Y OKPYKAIOIIETO MUPAa;

— ¢opmupoBaHue PyHKIIMOHATLHONW MaTEMaTUYECKON TPaMOTHOCTH: YMEHHUS PacliO3HaBaTh
MaTeMaTHYeCKHE OOBEKTHI B peaIbHBIX )KU3HEHHBIX CUTYAIUSAX, IPUMEHITh OCBOCHHBIE YMEHUS IS
peILIeHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJTYYEHHbBIEC PE3YIbTAThI U

OLICHMWBATh UX HAa COOTBETCTBUC HpaKTI/I‘IeCKOﬁ CUTyalluu.

OcHOBHBIE JIMHAN COJICPKAHUS Kypca MaTeMaTHKHU B 5 Kiracce — apudmMerndeckas 1 reoMeTprieckas,
KOTOPBIEC Pa3BUBAIOTCS MapaICNIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE
HE3aBMCHUMO OJHA OT JAPYrOii, a B TECHOM KOHTAaKTE U B3aUMOJACUCTBHUH. Takxke B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH aJIreOpbl M ONMUCATEILHON CTATUCTHKH.

N3yuenune apudmMeTnueckoro MmaTepraia HAYMHASTCS CO CHCTEMAaTH3alluK U Pa3BUTHS 3HAHUHU O
HaTypaJbHbIX YHCJIaX, OJYYEHHBIX B HaYaJbHOMU 1IKOJIE. [Ipy 3TOM COBEpIIEHCTBOBAHUE BBIYUCIUTEIIHLHOM
TEXHUKHA U (OPMUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUIM COUYETACTCS C Pa3BUTHEM BBIYUCITUTEILHON
KYJIbTYpbI, B YaCTHOCTH ¢ 0OYYCHHEM MPOCTECUIITUM TTpUEMaAM TIPUKUIKHA U OIIEHKH Pe3yIhbTaTOB
BBIUMCJICHUM.

Jlpyroit KpymnHblii OJIOK B coiep >KaHUM apu(PMETHUECKOM TMHUU — 3TO Apobu. Hauano uzyuenus
OOBIKHOBEHHBIX U JECSITHUHBIX AP0oOEl OTHECEHO K 5 Kiaccy. DTo MepBhIN ATal B OCBOCHUHU APOOEii, Koraa
MPOUCXOJAUT 3HAKOMCTBO C OCHOBHBIMU UJIEIMH, IOHATUSIMHU TeMbI. [Ipu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX IPOOEii B MOTHOM 00bEME MPEALIECTBYET U3YUECHUIO IECATUYHBIX APOOEH, YTO
1enecoo0pa3Ho ¢ TOUKU 3PEHUs JIOTUKH H3JI0KESHUS YUCIOBOM JTMHUH, KOT/1a TIPaBuiia AeUCTBUMN C
JECSITUYHBIMH JIPOOSIMU MOYKHO 000CHOBAThH YK€ U3BECTHBIMH aJlTOPUTMAMHU BHITIOTTHEHHUS! IEHCTBUH C
OOBIKHOBEHHBIMHU APOOSIMU. 3HAKOMCTBO € ACCATUIHBIMU APOOSIMHU PACHTUPUT BO3MOKHOCTH I TOHUMAaHUS
00yUaroIMMUCS IPUKIIATHOTO TPUMEHEHNUS HOBOW 3alMCH TP U3YYECHUU JPYTUX NMPEAMETOB U IPU
MPAKTUYECKOM UCITOJIb30BaHUH.

[Tpu 00ydeHnHr peleHu o TEKCTOBBIX 3a/1a4 B 5 KJ1acce HCTOIb3YIOTCS apiuPMETHUSCKUE TPUEMBI PEIICHUS.
TexcToBbIe 3324, pelIaeMble TPH OTPAOOTKE BHIYUCIUTEILHBIX HABBIKOB B 5 KIacce, pacCMaTPUBAIOTCS
3a/lauM CIEeAYIOIINX BUIOB: 33/1a4i Ha JIBIKEHHE, HAa YacTH, Ha MOKYIKH, Ha paboTy U IPOU3BOAUTEIHLHOCTb,
Ha TIPOIEHTHI, Ha OTHOIIEHHS U Mpornopinu. Kpome Toro, oOyyaroriyecst 3HaKOMSITCS ¢ MPUEMAMH PEIIeHUs
3a/1a4 nepedbopoM BO3MOKHBIX BApUAHTOB, y4yarcs paboTaTh ¢ HH(pOpMaLHeid, mpeacTaBIeHHOHN B popme
TAOIUI] VI JHATPAMM.



B ITpumepHoii paboueii mporpamme mpeaycMOoTpeHo (GOPMUPOBAHHE TPOTICACBTHUECKUX aNre0pandecKux
IIpEACTABICHUN. bykBa Kak CHMBOJI HEKOTOPOI'O YMCJIA B 3aBUCUMOCTH OT MaTEMAaTUYECKOTO KOHTEKCTa
BBOJMTCS TIOCTETIEHHO. ByKBEHHAsi CHMBOJIMKA ITMPOKO MCIIOJIB3YETCS MPEXKJIE BCETO IS 3aITUCH OOIMINX
YTBEP)KJICHUN U MPEATIOKESHNH, POPMYJI, B YACTHOCTH JIJIsl BHIYUCICHHUS T€OMETPHUUECKUX BEIUYHH, B
KAa4eCTBE «3aMECTUTEIISD» YUCIIA.

B kypce «Marematuku» 5 Kjlacca npezicTaBiieHa HarjsAHas T€OMETPHs, HallpaBJICHHAs HA pa3BUTHE
00pa3HOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUs, N300pa3UTEIbHBIX YMEHHA. JTO BaXKHBIH 3Tall B
W3Y4YEHUU F€OMETPHUH, KOTOPBIM OCYIIECTBIIETCS HA HArJISAHO-IIPAKTUYECKOM YPOBHE, OIIMPAETCS Ha
HarJsIHO-00pa3Hoe MBIIICHHE 00yJatonuxcs. bosbias posib OTBOANTCS MPAKTUYECKON IEATELHOCTH,
OTIBITY, SKCTIEPUMEHTY, MoienupoBanuio. O0ydaronuecst 3HaKOMSITCS C TEOMETPUYECKHUMH (PUrypamu Ha
TUTIOCKOCTH M B TIPOCTPAHCTBE, C UX MPOCTEUITMMHU KOH(PUTYPALIUSIMH, yIaTcs N300pakaTh X HA
HEJIMHOBAHHOM U KJIeT4aToi Oymare, paccMaTpUBalOT UX MpoCTeline cBoicTBa. B mporecce n3ydeHus
HarJIJHOW reoOMeTpHUH 3HaHUS, IOJy4YeHHbIE 00YUalOIMMHUCS B HAYAJIbHOM IIKOJIE, CUCTEMATU3U PYIOTCS U
PaCIIMpPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IJIaHy B 5 KJlacce U3y4daeTcsl HHTErpPUPOBaHHbBIN IpeameT «MareMaTuka», KOTOpbIit
BKJIIOUYAET apu(pMETHUECKUI MaTepHall U HarJIIHYI0 TE€OMETPHIO, a TAKXKe MPOTEIEeBTUYECKIE CBEICHUS U3
anreOpsl. YUeOHBIN TJ1aH Ha M3YUYeHUE MaTEeMAaTHKHU B 5 KJlacce OTBOAUT 6 Y4eOHBIX 4acOB B HEJIEIIO,
Bcero 204 yueOHBIX 4acoB.



COJAEPKAHUME YYEBHOI'O KYPCA "MATEMATUKA"

HartypanbHble ync/ia u HyJIb

Harypanbnoe uucno. Pang marypansasix grncen. Yucno 0. M300pakeHne HaTypadbHBIX YHCET TOUKaMU Ha
KOOpJAMHATHOM (4ncioBoil) npsimoil. [lo3unmonHas cucrema cuuciaeHus. PuMmckas Hymepanus Kak npumMep
HENO3UIMOHHOM cucTeMbl cunciieHus. JlecaTuunas cuctema cuucienus. CpaBHEHHE HATYpaJbHBIX YHUCET,
CpaBHEHME HaTYpaJIbHBIX uncen ¢ HylnéM. CriocoObl cpaBHeHUs. OKpyrieHne HaTypasbHbIX ynces. CloxeHne
HaTypaJIbHbIX YKMCEJI; CBOMCTBO HYJIS IPU CI0XKEHUH. BblunTanue Kak 1eicTBUe, 00paTHOE CI0KEHUIO.
YMHOXKEHNE HAaTypalbHbIX YMCEIN; CBOMCTBA HYJIS U €UHULIBI IIPY YMHOXKEHUU. J[eneHne Kak AelcTBue,
oOpatHOe yMHOKeHHI0. KOMIIOHEHTHI eiicTBUH, CBA3b Mex 1y HUMH. [IpoBepka pe3ynbraTa
apudmernueckoro aerctaus. IlepemMecTuTenbHOE U cOUETATEILHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHUS, PacTpeIeTUTEIbHOE CBOMCTBO (3aKOH) yMHOXeHUs. VMcnonp3oBanue OyKB /711 0003HaUEHUS
HEU3BECTHOTO KOMIIOHEHTA U 3alllCH CBOMCTB apu(pMETUUECKUX AeUCTBUN. JlenuTenu u KpaTHbIE YHCIa,
paznoxeHue Ha MHOKHTEH. [IpocTeie u cocTaBHbIe uncia. [Ipu3naku nenmmMoctH Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeneHb ¢ HaTypaJlbHbIM MOKa3aTesleM. 3alich Yncia B BUJIE CYMMBbI pa3psHbIX CIaraeMbIX.
YucnoBoe BeIpakeHHe. BrluncieHne 3HaY€HNH YMCIIOBBIX BBIPAXKEHUM; TOPSIIOK BBIITOJTHEHUS ACUCTBUM.
Hcnonb30BaHue Npy BHIYUCIEHUSAX IEPEMECTUTEIBHOTO M COUETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS 1

YMHOXCHUA, paCIpCACINTCIBHOIO CBOICTBaA YMHOXCHUAA.

Apoon

[IpeacraBnenue o apodu Kak crocoOe 3amicu 4acTu BeaundnHbl. OOBIKHOBEHHBIE 1po0u. [IpaBuibHbIC 1
HeTpaBWIbHbIE Ipodu. CMmenranHas 1poOb; MpeACcTaBICHUE CMENIAaHHONW IPoOr B BUJIE HETIPABUIIHBHOU APOOH
Y BBIJICJICHHE [IEJION YaCTH YKCiia U3 HeMpaBUIbHOM apoou. M3o0paxenue npoOeit ToukaMu Ha YUCIOBOU
npsimoii. OcHOBHOE CBOMCTBO nipoOu. Cokpamenue apooeit. [IpuBeaenne npodu kK HOBOMY 3HaMEHATEITIO.
CpaBuenue npo6eii. CrioskeHue 1 BRIYUTaHUE ApoOei. YMHOKEHHUE U JIeJIeHUe ApoOeii; B3auMHO-00paTHBIE
npobu. HaxoxaeHue 4acTu 1enoro u 1eoro 1o ero yactu. Jlecsatuunas 3anuck apobei. [lpencrasnenue
JeCSITUYHOM 1poOH B BUe 0ObIKHOBEHHOM. 300paskeHne qecaTUYHBIX Apo0ei TOUKaMu Ha YUCIIOBOM
npsiMoii. CpaBHEHHE JIECATUYHBIX Apo0ei. AprudMeTHIECKUEe JCHCTBUS C IECATUYHBIMU JPOOSIMH.

OxkpyrieHne AeCITHIHBIX TpoOeH.

Pelnenue TeKcTOBBIX 32124

Pemenue TeKCTOBBIX 3a71a4 apI/I(I)MeTI/I‘IeCKI/IM crocoboM. Pellienue JTIoruueckux 3aj7a4. Penienue 3agau
nepe6op0M BCCX BO3MOXHBIX BAPHUAHTOB. Hcnonp3oBaHue IIpH pCIICHUHU 3aaa4 Ta6J'II/II_I U cxeM. Pemenue
3a/lad, COACPKAIINX 3aBUCUMOCTH, CBA3BIBAIOIINEC BCIIMYHUHBI: CKOPOCTh, BPEM:, PaCCTOAHUE, LICHA,
KOJIM4YCCTBO, CTOUMOCTD. 2910705070003 HU3MCPCHHA: MACCHI, O6"béMa, LCHBI; paCCTOAHUA, BPEMCHU, CKOPOCTHU.
CBs3b MCKAY €AMHUIaMU U3MCPCHUSA KaXJ01 BEIUUMHEL PellleHre OCHOBHBIX 3a7a4 Ha ,[[pO6I/I.
Hpe,Z[CTaBJ'IeHI/IC JaHHBIX B BUJC Ta6J'II/II_I, CTOJI0YATHIX Auarpamm.

Harasanas reomerpust

Harnsanele npeacraBieHus o purypax Ha IIIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIyd, yroJ, JoMaHas,
MHOT'OYTOJIbHUK, OKPY>KHOCTB, KpyT. YT01. [IpsAMOH, OCTpBIii, TyIION U pa3sBEPHYTHIN yribl. [JnrHa oTpeska,
METPUYECKUE €IUHULBI IIIUHBL. J[TMHA JIOMaHOH, IEpUMETP MHOTOYroJIbHUKA. MI3MepeHue U ocTpoeHue
YTJIOB C MOMOIIIBIO TpaHcnopTHpa. Harnsanele npeacTaBienus o (purypax Ha IIOCKOCTH: MHOTOYTOJIbHUK;
NPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHcTBe Guryp. Mzobpaxxenue ¢puryp, B ToM 4ucie Ha
kieryaroit Oymare. [Toctpoenne koHpUrypanuit U3 4acTel MpsiMOil, OKPYKHOCTH HAa HETMHOBAaHHOU U
kjeryatoit Oymare. Vcroap30BaHue CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBajpaTa. [lnomanp



NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX U3 MIPSIMOYTOJIbHUKOB, B TOM 4HcIe (Guryp,
n300pakEHHBIX HA KiIeT4yaToi Oymare. Enunuiiel uamepenus miomanu. Harnsaaele npeacTaBieHus o
MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN MapayjieNenues], Kyd, MHOrorpanauku. M3o0paxenue
MPOCTEHUIIINX MHOTOTPaHHUKOB. Pa3BEépTku Kyba u napamenenunena. Coznanue Mojeaeii MHOTOIPaHHHKOB
(u3 Oymaru, mpoBOJIOKH, TNIACTUINHA U JIp.). O0bEM IPSIMOYTOJIBHOTO Mapajiesnenunena, Kyoa. EnuHub
u3MepeHus o0bpEma.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO rpeameTa «MaTeMaTukay XapakTepu3yrTCs:

IMaTpuoTHyecKoe BOCHIUTAHME:

MPOSIBJICHUEM MHTEPECA K MPOLIJIOMY U HACTOSLIEMY POCCUMCKON MAaTEMATUKU, IEHHOCTHBIM OTHOLLICHUEM
K JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMATUYECKOM LIKOJIbI, K UCIIOJIb30BaHUIO ATUX
JTOCTHIKEHHH B IPYTUX HAYKaxX M MPUKIAJIHBIX chepax.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHM E:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00S3aHHOCTEH Ipask/JaHWHA U PEAIM3alliU €ro MpaB, IPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKITMOHHPOBAHHMSI PA3IMUHBIX CTPYKTYP, SBICHUH, TPOLIEAYP TPaXkKTaHCKOTO
ob1recTBa (BEIOOPHI, OTIPOCHI | TIP.);

TOTOBHOCTBIO K OOCY)KJICHUIO 3THUECKHUX MPOOJIeM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM
JIOCTUKEHHUI HAYKH, 0CO3HAHUEM BaXKHOCTH MOPAITbHO-3TUYECKUX MIPUHIIUIIOB B ACSITEILHOCTH YUYEHOTO.

TpynoBoe Bocniuranue:

YCTaHOBKOW Ha aKTUBHOE YYaCTHE B PEUICHUU NMPAKTUYECKHUX 3a7a4 MAaTEMATHUYECKON HAIPaBJICHHOCTH,
OCO3HAaHUEM BOKHOCTH MAaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEU KU3HH JIJIS1 YCIICITHON
poheCcCHOHANTBHON IEATETFHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUH; 0CO3HAHHBIM BRIOOPOM U
MMOCTPOCHUEM MHIWBUAYAIBHOW TPAEKTOPUHU 00pA30BaHMS M )KU3HEHHBIX TJIAHOB C YIETOM JIMYHBIX
MHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTEM.

JcTeTHYecKoe BOCIIUTAHUE!

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPUATHIO MaTEMaTHYECKUX 0OBEKTOB, 3a/a4,
penieHui, pacCcykX1IeHU; YMEHHUIO BUJETh MaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 IIO3HAHUSL:

OpHUEHTAIMeH B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIbI U OOIIECTBA, IOHUMAaHUEM MaTeMaTHUYECKON HAyKH KaK
cdepbl 4eTIOBEUYECKOH AeATeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH JIJIsl pa3BUTHI LIUBUITU3AIUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTHUKH U MAaTEMaTUUYECKOM KyJIbTYpOU KaK CPEICTBOM MO3HAHUS MUPA;
OBJIJICHUEM MPOCTEUIITMMU HABBIKAMH HCCIIEOBATENIBCKOMN AESTEIBHOCTH.

dusuyeckoe BOCIUTAHUE, (POPMHUPOBAHUE KYJIbTYPHI 310POBbS M IMOLMOHAJIBHOI0 0J1arOIOJIyYH:

TFOTOBHOCTBIO IPUMEHATh MATEMAaTUYECKHE 3HAHUS B MHTEpPECaX CBOETO 370POBbs, BEACHUS 310POBOTrO
oOpas3a )XHU3HH (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXa, peryispHas Gu3ndeckas
aKTUBHOCTH); C(HOPMHPOBAHHOCTHIO HAaBbIKA pedIeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OIMOKY U TAaKOTO JKe
IpaBa Jpyroro 4ejoBeKa.

JK0JI0rHYecKoe BOCIIUTAHUE:

OpHEHTAIlMel Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM [Tl pElIeHHUs 3324 B 00JIaCTH COXPaHHOCTH
OKpY’Karollen cpe/ibl, INITAaHUPOBAHUS MIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX IIOCIIEICTBUI ISl OKPYXKAKOLIEN
CpelIbl; 0CO3HAHHEM II00ATFHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTel X pelieHusl.

JINYHOCTHBIE pe3y/IbTaThl, 00eceYuBaAIOIIHE ATANTANNI 00YUAI0IIErocs K H3MEHS IO IMMCS
YCJIOBHAM COLMATBLHON U NPUPOIHOH CPelbI:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIIOBUAX HEOIIPEIEIEHHOCTH, ITOBBIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepes MPaKTUUYECKYIO JeSTeIbHOCTh, B TOM UHCJIe YMEHHE YUUTHCS Y IPYTHX JIt0AeH, TpHuoOpeTaTh B
COBMECTHOM AESITEIbHOCTH HOBBIE 3HAHUS, HABBIKW U KOMIIETEHIIUH U3 ONbITA JPYTUX;

HE0OXO0IMMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUH, B TOM YHciie GOPMYIUPOBATH UACH, TOHSTHUSA,
TUINOTE3bI 00 00BbEKTAX U SBJICHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX, 0CO3HABATH JE(PHUIIUTH COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE PA3BUTHE;



CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO CHTYAlIMIO KaK BHI3OB,
TpeOYIOIHiA KOHTPMEP, KOPPEKTUPOBATH IPUHIUMAEMbIE PELICHUS U JCHCTBU, (POPMYIUPOBATH U OLICHUBAThH
PHUCKH U TIOCIEACTBHS, (GOPMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOrPaMMbI YUeOHOTO MpeaMeTa «MaremaTrukay
XapaKTePU3YIOTCS OBIIAJICHUEM VHUBEPCANbHBIMU HO3HABAMESIbHBIMU OCLICMBUAMU, YHUBEPCATLHBIMU
KOMMYHUKAMUGHBIMU OeLliCMBUAMU U YHUBEPCATIbHLIMU PEZYSIAMUGHBIMU OUCMEUAMU.

1) Yuueepcanvnvie nosnasamenwvhuie oeticmaus 0b6ecnedugarom Gopmuposanue 6Da306bix KOZHUMUGHBIX
npoyeccos odoyuarouwuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYHCAIOWe20 MUPA, NPUMEHEHUE T02ULEeCKUX,
uccne008amenbCKux onepayuil, yMmeHui pabomams ¢ uHgopmayuet).

ba3oBble Joruueckue aeMcTBys:

— BBIABJIATH U XapaKTCPU30BaTh CYLICCTBCHHBIC TPU3HAKN MATEMATHYCCKUX 06T)€KTOB, HOHﬂTHﬁ,

OTHOIIIEHUM MCKAY IMOHATHUSAMU,

— (opmynupoBaTh ONpeIeNeHNs TOHITHI; yCTaHABINBATh CYIIECTBEHHBIH NMPU3HAK Kiaccuukaimm,
OCHOBaHUS 111 00001EHUS U CPaBHEHUS, KPUTEPUH NTPOBOJUMOTO aHAIH3a;

— BOCIIPUHHUMATh, OPMYIHPOBATH U IPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTEIIbHbIE U
OTpULaTeNIbHbIE, €JUHIUYHBIE, YACTHbIE U OOLIHE;

— YCJIOBHBIC; BBIABJIIATE MATEMATUYCCKHUE 3aKOHOMEPHOCTH, B3aAUMOCBSA3U U IIPOTUBOPEUNA B @aKTax,

JTAHHBIX, HAOIOJICHUSAX U YTBEPKACHUSAX;
— TMpenajarath KpUTEPUH ISl BBISIBICHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEUUI;

— JIeN1aTh BBIBOJIbI C MCTIOJIH30BAHUEM 3aKOHOB JIOTUKU, AETYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

— pa30upaTh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (IIPSMBIE U OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITEIIbHO HECIIOKHBIE I0KA3aTEIbCTBA MaTeMaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIC PACCY)KJICHHsI; BRLIOUPATh CIIOCOO peleHus yueOHOH 3a1aun
(cpaBHMBATh HECKOJIBKO BAPHAHTOB PEIICHHMSI, BRIOMPATh HaNO0JIee TIOIXOISIIHNA C YYETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUCB).

Ba3oBble HcciienoBaTeIbCKUe AeHCTBUA:
— WCIOJIb30BaTh BOTIPOCHI KAK HCCIIC0BATEIbCKUNA HHCTPYMEHT ITO3HAHYS,

— (opmynupoBaTh BOIPOCHI, GUKCUPYIOLIUE IPOTUBOPEUNE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBIUBATh UCKOMOE U JIaHHO€, (OpMHUPOBATH TUIOTE3Y,

— aprymeHTHUpPOBATH CBOIO MMO3UIMIO, MHCHHC,

— TPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY ILJIaHY HECJIOMKHBIN 3KCIIEPUMEHT, HEOOJIBIIIOE
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, 3aBHCUMOCTEH 00BEKTOB
MeXIy co00ii;

— CaMOCTOATCIIBHO (I)OpMyJIHpOBaTB O606H.I€HI/ISI " BBIBO/JIBI ITO pE3YJIbTaTaM HpOBCHéHHOFO
Ha6J'IIO,Z[eHI/I$I, HCCIICA0BaHUs, OLUCHHUBATD NOCTOBCPHOCTD IMOJTYUCHHBIX PE3YJILTATOB, BBIBOJOB U
O606Hl€HHﬁ; MMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHEC NIPOUCCCA, 4 TAKIKE BBIIBUTATH NPCATIOJIOKCHUS O
€TI0 pa3BUTHUHU B HOBBIX YCIIOBUAX.



Padorta ¢ nundopmanmeii:

— BbIABJIATH HEAOCTATOYHOCTD U M30BLITOYHOCTD I/IHCI)OpMaI_[I/II/I, JaHHBbIX, HCO6XOI[I/IMBIX AJ1d PpCIICHUA

3a/1a4M;

— BBIOMpATH, AaHAIM3UPOBATH, CHCTEMATH3UPOBATH K HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3INIHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

— BBIOUpATH GOpMY IpeACTaBICHUS HHPOPMALIMU U HIUTFOCTPHPOBATH PELIacMbIe 331a4H CXEMaMH,

JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

— OIICHUBATh HAAEKHOCTh MH(POPMAIINH 110 KPUTEPHUSIM, IPEIIOKEHHBIM YUUTEIIEM HITH

c(hOpMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

2) Vuusepcanvhbie KOMMYHUKAMUBHBbLE 0eliCMEUsi 00eCneuudarom chopmMupo8aHHOCHb COYUATbHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

Oo0menue:
— BOCHpI/IHI/IMaTI) H (bOpMy.]'II/IpOBaTB CY)K)IGHI/ISI B COOTBECTCTBUU C YCJ'IOBI/ISIMI/I " uejrsiMu O6HICHI/I$[;

— SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX, JaBaTh
MTOSICHEHHUSI TI0 X0y PEIIeHUs 3a/1a4l, KOMMEHTHPOBATh TIOJyUYEHHBIN PE3yJbTaT; B X0/1€ 00CYKIACHHS
3a/1aBaTh BOTIPOCHI TI0 CYIIECTBY 0OCYXIaeMOil TEMBI, TPOOJIEMBI, pelaeMoi 3aa4u, BEICKA3hIBATh
W], HaIleJICHHBIC Ha TIOMCK PEIICHMS;

— COIIOCTaBIIATh CBOM CYXCHHS C CY)KJICHUSIMH JIPYTUX YIYaCTHUKOB JIMajiora, 00HapyXKUBaTh
pasIuyue U CXOJCTBO TO3UITUH;

— B KOppeKTHOH popme hopMynupoBaTh pa3HOTIacHs, CBOU BO3PAKEHHUS,;
— TMPEACTaBJIATh PE3yAbTaThl PELICHHS 3a]]auH, SKCTIEPUMEHTA, UCCIIEA0BAHUS, IPOEKTA;

— CaMOCTOATENBHO BBIOMPATh (GOpMAT BBICTYIICHHS ¢ YYETOM 3a/1a4 MPE3eHTAI[MN U 0COOEHHOCTEH
ayJUTOPHUU.

CorpyaHu4ecTBo:

— IIOHUMATh U UCIIOJIB30BaTh IIPECUMYIICCTBA KOMaH,Z[HOﬁ u HHHHBHﬂyaHBHOﬁ pa6OTBI IIpH pCIICHUN
y‘le6HHX MaTEeMaTU4YCCKUX 3a1a4,

— IIPUHUMATh LECJIb COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATH OPraHu3alnuio COBMECTHOM pa6OTBI,
pacipeacisiTb BUAbI pa60T, JA0roBapmnBaThbCs, 06CY)K,Z[aTL nponecc u pe3yybTar pa6OTH;

— 0000111aTh MHEHHS HECKOJIBKUX JII0/IEH; yUaCTBOBATh B IPYMHIOBBIX (popmax paboThl (00CyKIeHUS,
00OMEH MHEHHSIMH, MO3TOBBIC IIITYPMBI U JIp.);

— BBIINIOJHATH CBOIO YaCTb pa6OTLI " KOOPpAUHUPOBATH CBOU JIENCTBHUS C APYIruMHU YJICHAMH KOMaH/IbI;

— OIIEHUBATh Ka4eCTBO CBOETO BKJIa/a B OOIMIMIA MPOJYKT MO KPUTEPHSIM, CPOPMYTHMPOBAHHBIM
YYaCTHUKaMU B3aUMOJCHCTBHUS.

3) Vhusepcanvuvlie pecynsmuensle Oelicmeus 0becnevusarom hopmuposanue cCMulCl08bIX YCMAHOBOK U

HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranm3zanms:

— CaMOCTOSTEJILHO COCTABIIATS IJIaH, A ITOPUTM PELIeHUs 3a/1aui (UM €ro 4acTh), BBIOMpATh CIOco0
pelieHus ¢ y4éTOM UMEIOIINXCSI pECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.



CaMOKOHTPOJIb:

— BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMTPOLECCa U pE3yJIbTaTa pCHICHUSA

MaTeMaTUYECKOM 3a1a9Hu;

— MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPY PEILICHUH 3a/1a4d, BHOCUTb KOPPEKTHUBBI B

JEeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIINOOK, BBISBIICHHBIX TPYTHOCTEH;

— OLIEHMBATh COOTBETCTBUE PE3YJIbTAaTa AESATEIbHOCTH MOCTABICHHOM 1IEJIU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI TOCTHXEHUS UM HEIOCTUKEHUS 11€JI1, HaX0JUTh OIIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

Yucaa v BbIYMCIEHUS

[ToHuMaTh ¥ IPABUIIBHO YIIOTPEOJIATH TEPMUHBI, CBI3aHHBIC C HATYPAJTbHBIMU YUCIaMH, OOBIKHOBEHHBIMHU
U JIECATUYHBIMH IPOOSIMH.

CpaBHHBATH U YIIOPSIOYMBATH HATYPAJIbHBIC YHCIIA, CPABHUBATH B MPOCTEHIINX CITy4astX OOBIKHOBEHHBIC
IpoOu, AeCATUIHBIC APOOH.

CoOTHOCHUTH TOYKY Ha KOOPJAMHATHOM (YHCIIOBO) MPSMOM C COOTBETCTBYIOIIUM €1 YUCIIOM U U300paXkaTh
HaTypaJbHbIE YHCIIa TOYKAMU Ha KOOPIWHATHOM (YUCIOBOM) MIPSMOH.

BrimonnsaTe apudmMeTndeckue ASHCTBUS ¢ HATypaTbHBIMU YUCIIaMHU, C OOBIKHOBEHHBIMU JAPOOSIMU B
MPOCTEMIINX CITyqasiX.

BBINOIHATE NPOBEPKY, NPUKUIKY PE3YIIBTATA BEIYMCICHUMN.

OKpyrasTh HaTypaJbHbBIE YHCIIA.

Pelnenue TeKCcTOBBIX 32124

PemaTe TekcTOBEBIE 3aga4du apI/I(i)MeTI/ILIeCKI/IM CIT0co0OM U C IMOMOIIBIO OPIraHU30BAHHOT'O KOHCYHOI'O
nepe6opa BCCX BO3MOKHBIX BAPHUAHTOB.

PemraTe 3aaa4u, CoACpKaUE 3aBUCUMOCTH, CBA3BIBAIOIINEC BEIMYUHBL: CKOPOCTh, BPEMSA, paCCTOSHUC,
ncHa, KOJIN4CeCTBO, CTOUMOCTD.

Hcnons3oBaTh KpaTKUEC 3alIiCH, CXEMBI, Ta6J'II/ILIBI, 0003HaYEHHUS IIpu pCIICHNH 3a1a4.

ITonp30BaThCSI OCHOBHBIMU CANMHUIAMU U3MEPCHUA: LICHBI, MACCBI, paCCTOSAHUA, BDEMCHH, CKOPOCTH,
BbIpaKaTb OJHU CAWHHUILIBI BEJIN- YAHBI 4YEPE3 APYyTHUC.

HSBJ’IGK&TB, aHaJIM3UpPOBaTh, OLICHHUBATDH I/IH(bOpMaI_[I/IIO, MMPEACTABJIICHHYIO B Ta6n1/1ue, Ha cToJIOUaToi
JAuarpaMme, HHTCPIIPECTUPOBATDh ITPCACTABICHHBIC JaHHBIC, UCITI0JIb30BAaTh AAHHBIC ITPU PCIICHHUU 3aaa4.

Harasinaasi reomerpust

ITonp30oBaThCs TCOMETPUUCCKUMU MTOHATUAMU: TOYKA, IIpAMast, OTPE30K, JIy4, yroJl, MHOIOYTOJIbHHUK,

OKPYXHOCTb, KPYT.

[TpuBOAUTE MPUMEPHI OOBEKTOB OKPYKAIOLIETO MUPA, UMEIOLINX (OPMY U3yUEHHBIX T€OMETPHUUECKUX
¢buryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YTJIaMU: BEPILIMHA CTOPOHA; ¢ MHOTOYTOJIbHUKAMU: YTOJI,
BEpILMHA, CTOPOHA, IMArOHANb; C OKPY)KHOCTBIO: pajinyc, AUaMeTp, LIEHTP.

N306pakaTh U3yueHHbIE reoMeTpuyeckre (GUTyphl Ha HEJIMHOBAHHOM U KJIeT4aTol OyMare ¢ moMOIIbO
LUPKYJIS U JINHEHKH.

HaxonuTh UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C MTIOMOIIIBIO JTMHEHKHU, CTPOUTh OTPE3KU
3aJJaHHOM JUIMHBI; CTPOUTH OKPYXHOCTB 33JaHHOTO paJuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB IPSMOYTOJIBHUKA, KBaIpaTa JUIsl UX MOCTPOEHUS, BEIYMCICHUS



TUTOIIAIHN U TIEPUMETpa.

Bbraucnare nepuMeTp U Iomaab KBaapaTa, IpsSMOyroJibHUKa, (PUTryp, COCTaBICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM YHclie GUTYp, H300pakEHHBIX HA KJIETYATON Oymare.

[Tonb30BaThCS OCHOBHBIMH METPHUECKUMH €JMHUAIAMH U3MEPEHUS [UIMHBI, IIOMIA 1; BEIPAXaTh OJJHU
€IMHUIIBI BEIMYUHBI Yepe3 ApyTHue.

Pacnio3naBate napasienenumnes, Kyo, HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpPIIMHA, peOpo IpaHb, H3MEPEHHUS;
HAXOJWUTh U3MEPEHUS Napajuiesenumnea, Kyoa.

Brraucnare 066EM Ky0a, nmapasuienenumnesia o 3aJaHHbIM H3MEPEHHSIM, TT0JIb30BaThCSI €ANHUIIAMHA
n3MepeHus o0bEma.

Pemate HecoXHEIC 3aa4i Ha UIBMCPCHUC F'’COMCTPHUICCKUX BCIIMYMUH B IMPAKTUYCCKUX CUTyallUAX.



TEMATHYECKOE INIAHUPOBAHHUE

Ne HaunmeHoBanue pa3jesoB H TeM KoanuectBo yacoB Jara Buabl resite1bHOCTH Buabl, JuexTpoHnble (HHdpPOBHIE) 00pazoBaTeIbHbIE
n/n MPOrpamMMmbI H3y4eHust (hopmbi pecypcebl
BCETO | KOHTPOJIbHBIE | MPaKTHYECKHE KOHTPOJISI
paboTsl paboTsl
Paznen 1.Hatypaibuble uymcaa. JeiicTBHS ¢ HATYPAJbHBIMH YHCIAMH
1.1. | Jecsrnunas cucrema cuncienus. | 1 0 0 UYuTarh, 3aNMChIBATD, CDABHHBATH HATYPAIbHbIC YHCIA; IPE/IAraTh 1 Yerubiii https://resh.edu.ru/subject/lesson/7721/start/287636/
00CYX/1aTh CIIOCOOBI YIOPSIIOYHBAHHUS YHCEI; orpoc;
1.2. | P HarypaibHbIX 4HCEN. 1 0 0 U306paskath KOOPAMHATHY MPSAMYH0, OTMEYaTh YHCIa TOYKAMHA Ha YerHbii https://resh.edu.ru/subject/lesson/7719/start/316201/
KOODP/AMHATHOM NPSIMOM, HAXOAUTH KOOPANUHATHI TOUKH; orpoc;
1.3. | HarypansHslii psi. 1 0 0.25 Hccnemosars cBoiicTBa HaTypansHoro psiaa, uncen 0 u 1 mpu [Tpakriyeckas https://resh.edu.ru/subject/lesson/7719/start/316201/
CIIOKEHUM M YMHOKEHHH; pabora;
14. | Yucno 0. 1 1 0 Hcenenosath cBoiicTBa HaTypanbHOro psiia, wucen 0 u 1 mpu Yernbiit https://resh.edu.ru/subject/lesson/7719/start/316201/
CJIOKEHUH M YMHOKEHHU; 0Ipoc;
15. | HarypanbHbie uncia Ha 3 0 0 M306paskarh KOOPAMHATHYIO TPAMYIO, OTMEYATh YHCIA TOUKAMH Ha Yernbiit https://resh.edu.ru/subject/lesson/7719/start/316201/
KOOPJMHATHON NPAMOI. KOOPAMHATHOH NPAMOI, HAXOUTh KOOPAUHATHI TOUKH; 0Ipoc;
1.6. | CpasHenne, OkpyrieHHe 4 1 05 Beinonuate apudMernueckue ACHCTBHA ¢ HATYPATbHBIMI YHCIAMH, IpakTiyeckas https://resh.edu.ru/subject/lesson/7718/start/316232/
HATypaIbHBIXYHCEII. BBIYHCIISITh 3HAYCHHUS YMCIIOBBIX BBIPAXKEHUI CO CKOOKaMH H 6¢3 pabora;
CKOOOK;
1.7. | Apudmernuecknue eicTBus 4 0 0.5 Brimonuats apudMeTHueCcKie ACHCTBUA ¢ HATYPAIbHBIMH YHCIAMH, Yerublit https://resh.edu.ru/subject/12/5/
HATyPAIbHBIMU YHUCIAMH. BBIYHCIIATH 3HAYCHUS YMCIIOBBIX BBIPAXKCHUI CO CKOOKamu 1 Oe3 onpoc;
CKOOOK;
1.8. | Caoiicrsa Hyuust pu ciioxkeHnn 1 | 1 0 0 Uccrenosats cBoiicTBa HatypanpHoro psza, yncen 0 u 1 mpu [ucsMeHHBIH https://resh.edu.ru/subject/lesson/7723/start/272294/
YMHOKCHHH, CBOHCTBA CAMHULIBI CIIOXKCHUM U YMHOXKCHHH; KOHTPOIIb;
[IPU YMHOMKCHUH.
19. | [lepemectuTenbHoe U 2 1 0 Hcnons308ath Npi BEIYHCICHUSAX TEPEMECTHTEIBHOE I COYCTATENEHOE Kontponbhas https://resh.edu.ru/subject/lesson/7723/start/272294/
COYeTaTeIbHOE CBOMCTBA CBOMCTBA CIOKEHUS M YMHOXXEHHs, PACIIPECIMTEILHOE CBOHCTBO paborta;
CIIOXKEHHS U YMHOKCHHMS, YMHOXCHUS,
pacpeeTuTenbHOE CBOHCTBO
YMHOKCHHSI.
1.10. | lenutenu u kpaTHbIe YnCra, 4 0 1 DopMyITHPOBATE OPENeIEHNUS JSIUTENS H KPATHOT O, HA3BIBATH Vernprit https://resh.edu.ru/subject/lesson/7748/start/233487/
pa3IOKEHHE YHCIIa Ha JEIATENN ¥ KPATHBIE YKCIIa; PACIIO3HABATH IPOCTHIC M COCTABHBIC oIpoc;
MHOKHTEITH. qncaa; GOPMyTHPOBATh M NPHMEHATH MPU3HAKH AeMnMOCTH Ha 2, 3, 5,
9, 10; mpuMeHSITh aIrOPHTM Pa3JI0XKEHHS YHCIIa Ha IIPOCTHIC
MHOKHTEJH; HAXOAWUTh OCTATKH OT JICICHUS U HEMOIHOE YaCTHOE;
1.11. | Jlenenue ¢ oCTaTKOM. 5 1 05 DopMyIHPOBATE OIPENETCHHS AEIUTEIIS U KPATHOT 0, Ha3bIBATH KontporbHas https://resh.edu.ru/subject/lesson/7709/start/325151/
JENIATENN ¥ KPAaTHBIE YKCIIa; PACIIO3HABATH IPOCTHIC  COCTABHBIC pat6ora;

ypcna; (GOpMyTHPOBATh M MPUMEHATh MPHU3HAKK IETUMOCTH Ha 2, 3, 5,
9, 10; mpuMEHSITh aIrOPHTM Pa3JI0XKEHHS YHCIIa Ha IPOCThIC
MHOKHTEJH; HaXOAUTh OCTATKH OT JEJICHHUS U HEMOJIHOE YaCTHOE;
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1.12. | IIpocTsle M COCTaBHbIC UHCIIA. 2 0 0 pacro3HaBaTh NPOCThIE W COCTABHbBIE UHCIA;; Vernbiit https://resh.edu.ru/subject/lesson/7749/start/313626
orpoc; /
1.13. | [IpusHaku aenumocTH Ha 2, 5, 5 0 1 DopMyIHPOBATh OMPEACIICHUS ACIUTEIS U KPATHOIO, Ha3bIBATh TIucsMeHHBIH https://resh.edu.ru/subject/lesson/7748/start/233487/
10, 3,9. JIENUTENH ¥ KPATHBIE YUCIIA; PACTIO3HABATH IPOCTHIE U COCTABHBIE KOHTpOITB;
qpcna; (pOpMyTHPOBATh M NPUMEHATh MPHU3HAKK IENUMOCTH Ha 2, 3, 5,
9, 10; npUMEHSATH AJTOPUTM PA3JIOKEHHS YUCIIA Ha TPOCThIE
MHOYHUTEJN; HAXOIUTH OCTATKH OT JEJICHHs ¥ HEMOJIHOE YaCTHOE;
1.14. | Crenenb ¢ HaTypaIbHBIM 2 0 0 3anuceIBaTh IPOM3BEICHUE B BUJE CTCIICHH, YATATh CTCIICHH, Vet https://resh.edu.ru/subject/lesson/7713/start/272325/
[oKa3areseM. HCIIOJIB30BATH TEPMUHOJOTHIO (OCHOBAHHUE, I0KA3ATENb ), BEIYHCIIATH omnpoc;
3HAYEHMS CTEIEHEH;
1.15. | YncnoBbie BBIPaKEHHS; TOPIIO0K 2 0 0 DopMyIHPOBATH U IPUMEHATH MIPABKIIA IPEOOPA30BAHMUS YHCTIOBBIX TTucEMeHHBIH https://resh.edu.ru/subject/lesson/7722/start/287667/
JIeHCTBUH. BBIPa)KECHU I Ha OCHOBE CBOMCTB apU(PMETHICCKHX JICH CTBHIA; KOHTPOJIb;
1.16. | Pemrenue TEKCTOBBIX 3a1a4 Ha Bce | 5 1 05 Pemmath TeKCTOBbIE 33Ul apHPMETHIECKIM CIIOCOHOM, HCTIONB30BATH I1chMeHHbI https://resh.edu.ru/subject/lesson/7711/start/311996/
apuMeTnuecKue JAeHCTBUS, Ha 3aBUCHMOCTH MEK/y BENHYMHAME (CKOPOCTb, BPEMS, PACCTOSHNE; LIEHA, KOHTPOJIb;
JIBHXKCHHUE U l’IOKyl’IKlfl KOJIMYE€CTBO, CTOUMOCTD U ﬂp) aHaJ'[VBVIpOBaTb U OCMBICIIMBATh TEKCT
3a/1a4H, n1epe)OpMyJIMPOBATh YCIOBHE, U3BJICKATh HEOOXOAMMBbIE
JaHHBIC, yCTaHaBJ'II/IBaTb 3aBUCUMOCTH Me)KI[y BCIIMYMHAMH, CTpOVITb
JIOTUYECKYIO LETI0YKY PaCCyK/ICHHH;
Hroro mo pasneny: 43
Pasngen 2. Harasiamasi reomerpusi. JIMHMH Ha TJIOCKOCTH
2.1. | Touka, mpsmas, OTPE3OK, Iyd. 1 0 0 Pacrio3HaBaTh Ha 4epTexKax, PUCYHKAX, OMUCHIBAT, HCMOTB3YS VCTHbIH https://resh.edu.ru/subject/lesson/7741/start/312461/
TEPMHUHOJIOTHIO, U M300paXKaTh C IOMOLIBIO YEPTERHBIX orpoc;
HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, 11y, yToJ, IOMAHY1o,
OKPY>KHOCTB;
2.2. | JlomaHas. 1 0 0 Pacrio3HaBath Ha YepTekax, PUCYHKaX, ONHCIBAT, HCIOMb3Ys YerHblit https://resh.edu.ru/subject/lesson/7741/start/312461/
TEPMHUHOJIOTHIO, U M300paXKaTh C IOMOLIBIO UEPTERHBIX ompoc;
MHCTPYMEHTOB: TOUKY, IPSIMYI0, OTPE30K, 11y, yroJ, IOMaHYo,
OKPY>KHOCTB;
2.3. | U3MepeHue AMHHBI OTPE3Ka, 1 0 0 Hcnonp30Bath TUHEHKY U TPAHCIIOPTUD KaK HHCTPYMEHTBI TS TpaxTideckas https://resh.edu.ru/subject/lesson/7740/start/234851/
METPUYECKUE €AMHUIIbI [I0CTPOEHHS M H3MEPEHHS: H3MEPATh JIIUHY OT PE3Ka, BETUUMHY yIIIa; pabora;
U3MEPEHHs JJIUHBL. CTPOUTB OTPE3OK 3a1aHHOM [UIMHBI, YTOJI, 3aJAHHOM BEJTMYHHBI;
OTKJIAJIbIBATh LIUPKYJIEM PaBHbBIE OTPE3KH, CTPOMTH OKPYIKHOCTh
33/IJaHHOTO PaJyCa;
2.4. | OKpyXHOCTb H KpYT. 1 0 0 Hcnonp30Bath IUHENKY U TPAHCIIOPTUD KaK HHCTPYMEHTBI TSt TTucsMeHHbIi https://resh.edu.ru/subject/lesson/7736/start/312523/
[I0CTPOEHHS M U3MEPEHHS: U3MEPATH JIIMHY OT PE3Ka, BENUUMHY yIIIa; KOHTPOJTb;
CTPOUTB OTPE3OK 3a1aHHOMN JUIMHBI, YTOJI, 3aJAHHOM BETMYHHBI;
OTKJIaIbIBATh [IUPKYJIEM PABHbBIE OTPE3KH, CTPOMTH OKPYKHOCTh
33/I[AaHHOTO PaJUyCa;
2.5. | Tlpakruyeckast 1 0 1 Hcnonp30BaTh MIMHEHKY ¥ TPAHCTIOPTUP KaK HWHCTPYMEHTHI JUTS TpakTrdeckas https://resh.edu.ru/subject/lesson/7736/start/312523/
pabora«llocrpoenue I0CTPOEHHS M U3MEPEHHS: U3MEPATH JIMHY OT PE3KA, BETUUMHY yIIIa; pabora;
y30pa u3 CTPOMTBH OTPE3O0K 3a/IaHHOMN JUIMHBI, YTOJI, 3aJAHHOM BETNYHHBI;
OKPYKHOCTEN». OTKJIa/IbIBATE [IUPKYJIEM PABHBIE OTPE3KH, CTPOMTH OKPYKHOCTh

3aIaHHOT'O paguyca;
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2.6. | Yrom 1 0 Hcnonp30BaTh IMHEHKY ¥ TPAHCIIOPTUP KaK MHCTPYMEHTHI JUTs Yerubiit https://resh.edu.ru/subject/lesson/7735/start/234882/
IOCTPOCHHS M H3MEPEHHS: H3MEPATh UIMHY OT PE3Ka, BEHYNHY yIIIa; orpoc;
CTPOMTH OTPE30K 3a1aHHOM [UIMHBI, YTOJI, 3aJaHHOM BEIMYNHBI;
OTKJIAJIbIBATh LIUPKYJIEM PaBHBIE OTPE3KH, CTPOHTH OKPYKHOCTH
3a/IaHHOTO PaJINyCa;
2.7. | Ipsmoii, ocTpslii, TYNOi 1 1 0 PacrosHaBath 1t H300paxarTh Ha HEMHOBAHHON W Kieryatoil Gymare Yerubiii https://resh.edu.ru/subject/lesson/7735/start/234882/
Pa3BEPHYTHI YIIIbL. IPSIMOM, OCTPBIiA, TYIIOH, pa3BEPHYTHIH yIJIbl; CPABHUBATD YIJIBI; oIpoc;
2.8. | Usmepenue yriios. 4 0 PacnosHaBath 1t H300paxarTh Ha HEMHOBAHHON W Kieryatoil Gymare Ipakryeckas https://resh.edu.ru/subject/lesson/7735/start/234882/
MPSMOM, OCTPBI, TyNOI, pa3BEPHYTHIH YIIIbl; CPABHUBATD YIJIbI; pabora;
2.9. | lpaktnyeckas paGora 1 1 [ToHUMaTh 1 MCIONB30BATH NIPU PELICHAH 3a1a4 3aBHCHMOCTH MEKY [Tpakriyeckas https://resh.edu.ru/subject/lesson/7735/start/234882/
«IlocTpoeHne yriioB» eMHULIAMH METPUYECKOM CHCTEMBI Mep; 3HAKOMHUTHCSI C pabora;
Ipakruyeckast HEMETPHYECKHMH CHCTEMAMH Mep; BBIPAKaTh JIMHY B PA3IHUHBIX
Pabora «IloctpoeHue yrios» eIMHULAX U3MEPCHHUSL;
Hroro no paszneny: 12
Pasnen 3. OObIKHOBeHHbIE JApoOH
3.1. | Apobs. 2 0 YuTath U 3aMMCHIBATH, CDABHUBATH OOBIKHOBEHHBIE 1PO0H, YCTHBIH https://resh.edu.ru/subject/lesson/7782/start/313719/
npejarath, 000CHOBBIBATb M 00CYKAaTh CIOCOOBI yNOPAI0UHBAHUS oI1poc;
npobdeit;
3.2. | lpaBuiibHbIC H HENIPABHIbHbIC 3 05 YuTaTh U 3aMKCHIBATH, CPABHUBATH OOBIKHOBEHHBIC IPOOH, ITuchmenHbIi https://resh.edu.ru/subject/lesson/7781/start/269488/
JIpoOH. npejnarath, 060CHOBbIBATH U 06CYKaTh CIOCOOB! YIIOPAI0UHBAHHS KOHTPOJIb;
npobeit;
3.3. | OcHoBHOE CBOHCTBO JPOOH. 3 0 YuTaTh U 3aIHCHIBATh, CPABHUBATH OOBIKHOBEHHbIE ApOOH, Yerublit https://resh.edu.ru/subject/lesson/7781/start/269488/
npearath, 000CHOBBIBATH H 00CYXk1aTh COCOOBI YOS L0YNBAHUSA o11poc;
npobeit;
3.4. | Cpasuenne apobeit. 3 05 W3006paxaTh 0ObIKHOBEHHBIC JPOOU TOUKAMU HA KOOPAUHATHON KoutponbHast https://resh.edu.ru/subject/lesson/7776/start/233239/
[PSIMOIA; HCIIOJIE30BATH KOOPAUHATHYIO PSMYIO JUIsSl CDABHCHHS pabora;
apobeii;
3.5. | Cnoxenne 1 BblYHTAHHE 8 0 Brimonats apudMeTHaecKie AeHCTBHS ¢ 00BIKHOBEHHBIMU APOOSIMI; KoutponbHast https://resh.edu.ru/subject/lesson/7774/start/313297/
OOBIKHOBEHHBIX JAPOOEH. MIPUMEHSTH CBOWCTBA apu(PMETHUECKUX NEHCTBUI 15 paborta;
PpALOHAIN3AIHN BBIYUCIICHHUIT;
3.6. | Cmemannas apoOs. 6 0 [IpencTaBisATh CMEMIAHHYO Ap00b B BHIC HENPABHIBHON I BBIIEIATH TTucsMeHHbIi https://resh.edu.ru/subject/lesson/7761/start/288262/
LEIYI0 YacTh YKMCIIA U3 HEeNPaBHIbHON ApOOH; KOHTPOJIb;
3.7. | YMHOXEHHE 1 [eTIeHnE 12 0.25 Boimonuats apudMeTHueckue 1eHCTBUS ¢ 0OBIKHOBEHHBIMU APOOAMH; KoutpombHast https://resh.edu.ru/subject/lesson/7769/start/290790/
OOBIKHOBEHHBIX JpO0Oeii; MIPUMEHSTh CBOMCTBA apU(PMETHUCCKIX ACHCTBHI st pabora;
B3aNMHO-00paTHbIe APOOH. PpaLMOHAIN3AIHN BBIYHUCIICHHUIT;
3.8. | Pemenne TeKCTOBBIX 3a/1a4, CO 14 1 Pemmath TeKCTOBBIC 3aiaum, copepiKamme APOOHbIE TaHHbC, H 33134l VerHbI https://resh.edu.ru/subject/lesson/7780/start/287889/
JIepXKaluX ApooH. Ha HAXOXK/IEHHE YacTH L[EJIOr0 M LEJIOro 110 €r0 YacTH; BBISBILTH HX orpoc;
CXOJICTBA M Pa3IIHYHSL;
3.9. | OcHoBHBIC 32 Jauk Ha IPOOH. 4 0 MogenupoBaTh X011 pelIeHHS 324K ¢ TOMOIIBIO PHCYHKA, CXEMBL, TTuceMeHHbI https://resh.edu.ru/subject/lesson/7780/start/287889/
TaOIHLBL; KOHTPOJIb;
3.10. | Ipumenerue OYKB JUTS 3aMHCH 3 0 [puBomuTh, pa30HPaTh, ONECHUBATD PA3NINYHBIC PEIICHHS, 3AHCH Vernpiit https://resh.edu.ru/subject/lesson/7784/start/233301/
MaTeMaTHYeCKiX BHIPaKEHUIl 1 PpELICHUIT TeKCTOBBIX 3a/1a4; orpoc;

TIPEIOKEHHIH
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HWroro o paszneny:

58

Pasnen 4. Harasimast reomerpus. MHOTOYroabHHKH

4.1. | MHOrOYrOJIbHUKH. 1 0 0 OnHCBIBATH, HCIONB3YS TEPMUHOIOTHIO, H306paKaTh ¢ OMOLIbIO YerHslit https://resh.edu.ru/subject/lesson/7733/start/233518/
4epTEKHBIX MHCTPYMEHTOB H OT PYKH, MOJCTHPOBATH U3 OyMaru oIpoc;
MHOT'OYTOJIbHHKH;
4.2. | YerbpéXyroNbHUK, 1 0 05 HccrnenoBaTh CBOHCTBA MPSIMOYTOJIbHKKA, KBaipaTa IyTéM YerHslit https://resh.edu.ru/subject/lesson/7733/start/233518/
NpAMOYTOJIbHUK, KBaJpaT. 9KCIIEPUMEHTA, Ha6moz[e1—m51, U3MEpEHHUs, MOACIIMPOBAHUS, 0o1poc;
CpaBHHBATh CBOMCTBA KBaJIpaTa 1 IPSIMOYTOJIbHHUKA;
4.3. | lpakrnueckas pabora 1 0 1 HccnenoBath CBOMCTBA MPSIMOYTOJIbHHKA, KBAJpaTa IyTEM [Tpakriyeckas https://resh.edu.ru/subject/lesson/7733/start/233518/
«ITocTpoeHue MpsMOYTobHIKA C 9KCIIEPUMEHTA, HAOJIFOJICHHS], H3MEPEHHS, MOJICIMPOBAHHSE; paborta;
3a/IaHHBIMH CTOPOHAMU Ha CpaBHHBATh CBOMCTBA KBAIpaTa M MPSIMOYTOJIbHUKE;
HEJIMHOBaHHOH Oymare».
44. | TpeyroibHHK. 1 0 0 M306paskarb 0CTPOYroNbHbIE, IPIMOYTOJbHbIC H TYOYTOMbHbIE Yernbiit https://resh.edu.ru/subject/lesson/7734/start/234913/
Tpeyl"OJ'II:Hl/lKl/l; Ol‘IpOC;
45. | Inowans u nepumMeTp 14 0 0 Beipaskarh BennuuHy MIIOMIA/HM B PA3IHYHBIX €IUHALAX H3MEPEHHS TTicbMeHHBII https://resh.edu.ru/subject/lesson/7733/start/233518/
HPSIMOYTOJIHHKA 1 METPHYECKOI CHCTEMBI Mep, IOHUMATb H HCIOIb30BATh 3aBHCHMOCTH KOHTPOIIb;
MHOTOYrOJIbHHKOB, MEXK/Y METPHYESCKHUMHU SAMHALAMI H3MEPCHHUSI IOLIA/IH;
COCTABJICHHBIX 13
TPAMOYTOJBHHKOB, €/ HHLIBI
M3MEPEHHSI TUIOLLIA/IH.
4.6. | Ilepumerp MHOrOYroOJBHHKA. 2 1 0 3HAKOMUTBCA C IPUMEPaMH IPUMEHEHHS TIOIIAH 1 IEPUMETPa B KontposnbHas https://resh.edu.ru/subject/lesson/7733/start/233518/
[PAKTHYECKHX CHTYaLHsIX; pabora;
Hroro mo pasneiny: 20
Pazpen 5./lecsaTuynble Ipodu
5.1. | Aecatnunas samuce ApoGeit. 4 0 0 [IpencTaBnars aecATHYHYI0 Apo0b B BUAE OOBIKHOBEHHOM, UMTaTh M YerHblit https://resh.edu.ru/subject/lesson/704/
3aIUChIBATh, CPABHUBATH 1ECATHYHBIE APOOH, TpeIaraTh, onpoc;
000CHOBBIBATb U 00CYXKATh CIIOCOOB! yIIOPSANOYHBAHUS JECATHYHBIX
npobeit;
5.2. | CpaBHenne aecATHUHBIX APoOEil. 4 0 0 [peacTaBasts AecATHUHYO APoOb B BUE OOBIKHOBEHHOM, YUTATH U TIuchMeHHBI https://resh.edu.ru/subject/lesson/718/
3aMMCHIBATH, CPABHUBATD JIECATHYHbIE APOOH, IPEIArarh, KOHTPOJIb;
000CHOBBIBATD H 0OCYKAATH CIOCOOBI YIOPALOYHBAHUS JECATHIHBIX
npobeii;
5.3. | JleiicTBus ¢ AECATHIHBIMA 15 1 05 BrimonHATh apuMeTHecKe NEHCTBUS ¢ AECATHYHBIMU APOOAMY; KoutpombHast https://resh.edu.ru/subject/lesson/719/
JIPOOSIMH. BBINOJIHATH IPUKU/IKY U OLIEHKY Pe3YJIbTaTa BbIUKCICHHUI; pabora;
.5.4. | Oxpyrnemne necsaTHHBIX 6 0 0 [IpuMeHATs MpaBHIO OKPYITEHHS NECATHUHBIX ApoOeii; Vernpiit https://resh.edu.ru/subject/lesson/27/
nipobeii. 0IIpoc;
5.5. | Pemenue TeKCTOBBIX 3a/1a4, 15 0 1 Pemiath TeKCTOBBIE 33/1a4H, COIEpIKAIIIHE IPOOHDIE IAaHHbIE, U Ha TlucsMeHHBIIT https://resh.edu.ru/subject/lesson/721/

coziepKanmx ApooHu.

HaXO0XKICHUEC YaCTHU LEJIOT0 U IEJIO0T0 IT0 €ro YaCTH,; BBIABIIATH UX
CXOACTBA U pa3jIndus;

KOHTPOJIb,
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5.6. | OcHoBHble 32 1aun Ha IPOOH. 4 0 05 MozenupoBaTh X0 PELICHIS 3Ja9H C [IOMOLIBIO PHCYHKA, CXEMB, KontpormHas https://resh.edu.ru/subject/lesson/721/
Tabmip!. [IpHBOINTE, pa30HpaTh, OLCHUBATH PAa3IINYHBIC PELICHHS, pabora;
3aIIMCH PEIICHNIT TEKCTOBBIX 3a/1a4;
HWroro no paszneny: 48
Paznen 6. Harnsinnast reomerpus. Tena u ¢purypsr B mpocTpancrse
6.1. | MHOrorpaHHHUKH. 1 0 0 Pacrio3HaBaTh Ha YepTEKaX, PUCYHKAX, B OKPYKAIOIIEM MUDE YerHslit https://resh.edu.ru/subject/lesson/7731/start/325368/
IPSMOYTOJbHBIH apallielenue 1, Ky0, MHOrOrpaHHUKH, ONICHIBAT, orpoc;
UCIIOJIB3YsI TEPMUHOJIOTHIO, OLICHUBATD JIMHEIHbIC pPa3Mepbl;
6.2. | U3oOpakeHne MHOrOrpaHHUKOB. | 1 0 1 U3o06pakars Ky Ha Kieryatoil Oymare; Ipakiyeckas https://resh.edu.ru/subject/lesson/7731/start/325368/
pabora;
6.3. | Mogemn mpocrpancTBeHHBIX Tem. | 1 0 0.25 Mozennposars Ky 1 mapauienenumne/ u3 GyMar u mpounx Ve https://resh.edu.ru/subject/lesson/7731/start/325368/
MaTepHalIoB, 00BSCHSITH CIIOCO0 MOASITHPOBAHHST; orpoc;
6.4. | IIpsMOyrosbHbIii 2 0 0 Mogennposats Ky0 1 napamienenumnes u3 OyMard u mpodHx Yernbiit https://resh.edu.ru/subject/lesson/7731/start/325368/
napamienenumnes, Kyo. MaTepHaioB, 00bICHATb CIIOCOO MOJEITMPOBAHMUS; oI1poc;
6.5. | Paséprku kyOa u 5 0 0 Pacnio3naBath U M300pakarh pa3BEPTKM Ky0a M mapalieiennmnena; [TicbMeHHBIH https://resh.edu.ru/subject/lesson/7731/start/325368/
mapaienenuiesa. KOHTPOJIb;
6.6.. | IlpakTnyeckas 1 0 1 Pacnio3naBath U M300pakarh pa3BEPTKA Ky0a M Mapaienenumesa; [paxTuueckas https://resh.edu.ru/subject/lesson/7731/start/325368/
pabora«Pazpéprra paborta;
6.7. | O6bEM KyOa, IpsAMOYTOIBLHOTO 2 1 0 Haxoauts m3MepeHus, BBIMHCIATH ILIOMAAb TMOBEPXHOCTH; 00BEM KonrpomsHas https://resh.edu.ru/subject/lesson/7730/start/272360/
napaJjuienenunea Ky0a, IpAMOYTONbHOTO Napajneenuiea; Hecnea0BaTh 3aBUCHMOCTD pabora;
00bEMa Ky0Oa OT IIIMHBI ero pedpa, BBIBUIaTh U 000CHOBBIBATH
THIIOTE3Y;
Hroro mo pasneiny: 13
Paznen 7. IloBropeHue u 06001meHne
7.1. | IoBropeHne OCHOBHBIX MOHATHI 10 1 0 Pemmats 3aa4u 13 peanbHOil KIU3HH, IPHMEHAT MATEMATHICCKIE VerHbiit https://resh.edu.ru/subject/lesson/7789/start/266057/
METOJI0B Kypca 5 Kiacca, 3HAHMS [T PELICHHS 3a1a4 U3 IPYTHX y4EOHBIX IPEIMETOB; orpoc;
00001eHIe 3HAHNIT ITucbMeHHBIH
KOHTPOJIb;
KonTtpomHas
paborta;
Hroro no pazzneny: 10
OBIIEE KOJIMYECTBO YACOB I10 204 |12 14.25

IMTPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

Ne | Tema ypoka KoimmyecTBo yacoB [ara Buapbi,
n/m u3y4eHus | (popMbl
BCEr'0 | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIsI
padoTbI padoThI

1. Psin HaTypanbHBIX Yncen U 1 0 0 YcrHbII
HYJIb OIIpOoC;

2. | decaruunas cuctema 3anmcu | 1 0 0 VYcTHbIi
HaTypaJIbHBIX Uncel. Pumckas 0TIpoC;
HyMeparus

3. | Yrenue u 3anuch 1 0 0.25 [TpakTuueckas
HaTYpaJbHBIX YHCeN. 3aIHCh pabora;
qHClia B BUJEC CYMMBI
Pa3psIHBIX CIaraeMbIX

4. | CpaBHeHME HATYPATbHBIX 1 1 0 KoHnTposbHas
yncell. Bxognoi pabora;
KOHTPOJIb

5. | CpaBHeHHe HATYPATBHBIX 1 0 1 IMpakTuyeckast
yrcen. Perenue 3amau ¢ pabora;
MPAKTUIECKUM COACPIKaHUEM

6. | OkpyrieHue HaTypaIbHbBIX 1 0 0.5 [TpakTryeckas
quCen paborta;

7. | OkpyrieHue HaTypalbHBIX 1 0 0 YcTHbIN
yrcen. Perenue 3amay ¢ 011poc;
MPAKTUICCKUM COJCPIKaHNUEM

8. | Touxka. [Ipsimast. JIunuu Ha 1 0 0 YcTHbIN
TUIOCKOCTH OI1poc;

9. | OKpYXHOCTb U KpYT 1 1 0 VYcrHbli

OIIpoc;

10. | IIpaktuueckas pabora (Ha 1 0 1 [TpakTuyeckas
KJIeT4aToi Oymare) pabora;
“ITocTpoenue y3opa u3
OKpYXHOCTH

11. | JIyu u oTpe3ok 1 YcTHbIi

OI1poc;

12. | Nnuna otpeska. EquHuiibn 1 YcrHbBI
M3MEpEeHUs! JITUHBI 0T1poC;

13. | CpaBHEHHUE OTPE3KOB 1 ITucemMeHHBIM

KOHTPOJIb;




14. | KoopauHartHast mpsiMasi. Ycrablii
[xans OIIpOC;

15. | KoopauHaTsl TOUKH YcTHbIM

Ompoc;

16. | HarypanbHble uncia Ha TectupoBanue;
KOOPAMHATHOW MPSIMOM

17. | Pemienue norudeckux 3amad YerHbl

OTIpoC;

18. | KouTposnbHas pabota o KonTtposnbHas
temam “HarypanbHbie paborta;
yucna”

19. | [eiicTBue CIIOKEHUS. VYerHbrit
KomnoHeHTHI feiicTBus. OIIpOC;
Haxosxienne Hen3BeCTHOTO
kommoHenTa. CloyxeHue
MHOTO3HAaYHBIX HATypaIbHBIX
YHCEN.

20. |IlepemectutenbHOE U YcTHBII
codeTaTeIbHOE CBOMCTBA OIIpoc;
cnoxxenus. CBOMCTBO HYJISI
MIPY CIIOKEHHUU.

Hcnons3oBanue OyKB ist
CBOMCTB apu(PMETHIECCKIX
NEUCTBUI

21. | Pemenue 3aa4 u ITnceMenHbBIN
YIPaXXHEHUH HAa TPUMEHEHUE KOHTPOJIb;
MEPEMECTUTEILHOTO U
COYETaTEIbHOI'0 CBOMCTB
CJIOJKEHHUS

22. | BeluuTaHue Kak aeiCTBUE, VcTHbBIN
00paTHOE CII0KEHUIO. 0I1poC;
KoMnoHeHTEI IefiCTBHSL.

Haxosx1eHne Hen3BeCTHOTO
KOMIIOHEHTA

23. | Beruntanue MHOTO3HAYHBIX YcTHBIN
HaTypaJbHBIX YUCET 0mpoc;

24. | PemieHue TEKCTOBBIX 3a/1a4 ITnceMeHHBIN
apuMeTHUIECKUM CrIocoOoM KOHTPOJIb;

25. | PelieHue TEKCTOBBIX 33124 C VcTHBIN
MIOMOIIBLIO CJIOJKEHHS U OTpoc;

BbIYMTAaHUA




26. | KonrposbHas paboTa 1o KourposbHast
teme “CloXKeHUe U pabora;
BbIUMTAHHEC
HATYpaJIbHBIX YUCEID)

27. | [leiicTBUE YMHOXKEHHE. VYerHblit
KomnoHeHTHI feiicTBus. OIIpOC;
Haxoxnenue Hen3BeCTHOTO
KOMITOHEHTA.

IIepemecturensHoE U
COYETaTEIbHOE CBOMCTBA
yMHOXkeHus. Mcrions3oBanue
OYKB VIS CBOMCTB
apu(METUYECKUX JTCUCTBUH.

28. | YMHOX€EHHE MHOTO3HAYHBIX YcTHbIR
HATYpaJIbHBIX YHCEI oTIpOoC;

29. | YMHOX€EHHE MHOTO3HAYHBIX [T1chEMEHHBIH
HATYpaTbHBIX YHCEIL. KOHTPOJTb;
CBolicTBa HYJISI M € IMHULIBI
IPH YMHOKEHUH

30. | PacmipenenuTenbHOE CBOMCTBO VYcTHBIN
yMHOXeHHs. Vcrons3oBaHue 0I1poc;
OYKB 11 CBOMCTB
apu(METHUYECKUX JTCUCTBUH.

31. | PacnipenenurensHOe CBOMCTBO VCTHBIH
yMHOXeHUs. [IpuMenenue OI1poc;
MIPY BBIYUCIICHUSIX.

32. | KBagpar u ky0 uucna. YcTHbIN

OI1poc;

33. | CreneHb ¢ HATYPAIbHBIM VCTHBIH
roKasaresiem OIIpoc;

34. | Jlenenue Kax JeiCTBHE, VcTHBIH
00paTHOE YMHOXKEHUIO. OIIpoc;
KoMMoHEHTHI IecTBUSI.

Haxosaenne Hen3BeCTHOTO
KOMITOHEHTA

35. | JleneHre MHOTO3HAYHBIX YcTHbIN
YHCeJl. oTIpoc;

36. | JleneHue ¢ OCTaTKOM. VYcrHbii

oTIpocC;

37. | JleneHue ¢ OCTaTKOM. 0.5 ITpakTnueckas
Perienue 3amay ¢ pabora;

MPAaKTUYCCKUM COACPIKAHUCM.




38. | Jlenurenu u KpaTHBIC YHCIIA. VYerHblit
Ompoc;

39. |Ilpu3Haku AE€TMMOCTH Ha 2, 5, YcTHbIH
10. Ompoc;

40. | Ilpusnaku genumocTu Ha 3, 9. 1 [TpakTuueckas

pabora;

41. |IIpocTbie 1 cOCTaBHbBIE YUCIIA. VYcTHbIM

OTIpoC;

42. | PaznoxeHue ynciia Ha VYerHblit
MPOCTHIE MHOYKHUTEIN OTIpOC;

43. | YucnoBbie BRIPAKCHUSL. VYcTHbIM
UreHne U COCTaBIICHHUE OIIpoC;

44. | IlpeoOpa3zoBaHHE YHCIOBBIX [TuceMeHHbII
BBIPAKEHU I KOHTpOJIb;

45. | PemeHHe TEKCTOBBIX 3a/1a4. VYeTHbIN
Hcnonp30Banne npy pemieHnn Ompoc;
3a/1a4 TaOJIUIl U CXEM

46. | ITopsOK BBITOJTHCHHUS YcTHBIN
JIEMCTBUM TP BBIYUCIICHUN OIIpoc;
3HAYEHUS YUCIIOBOTO
BBIPKECHUS

47. | PeuieHue TEKCTOBBIX 33/1a4. VCeTHBIN
3aauu Ha 4acTu o11poc;

48. | IlpeoOpazoBaHUE YHCIOBBIX 0.5 [TpakTrueckas
BBIPAYKEHUI IIPU BBITIOJIHEHUU pabora;
IIEHCTBUI CO CKOOKaMu B
BBIYHCIICHUSIX YHCIOBBIX
BBIPKEHU N

49, | PemreHue TEKCTOBBIX 3a/1a4. VcTHbBIN
3amaun Ha JBUKCHHE 0TIpoc;

50. | Pemrenue TEKCTOBBIX 3a/1a4. YcrHbii
CocraBieHHe BbIpKEHUS 0mpoc;

51. | KourpospHas paboTa mo KonTtposbHas
TeMe “YMHOKEHHUE U paora;
JieNIeHUeHATyPalbHBIX
qrcen

52. | JlJomanas. I3mepenue AIMHBI VCTHBIN
JIOMaHOM OIIpOC;

53. | Yrasl. Bunsl yrios VYcTHbIi

0T1poC;




54. | U3mepeHue yrios YcTHbIM

0TIpoC;

55. | 3mepenue yrios ITucpmeHHbIM

KOHTPOJIb;

56. | CpaBHEHUE yriIoB YcrHbii

0T1poC;

57. | Ilpaktuueckas 1 [TpakTuueckas
pabota pabora;

58. | Jomm YcTHbIR

0TIpoC;

59. | dpobs kak crocob 3anucu YcrHbii
JaCTH BEJTNIHHBI 0TIpoC;

60. | OObIKHOBEHHBIE APOOH. YcTHbIH
[IpakTrnueckue 3amxauu, OIpoC;
coJIepKarue J0J1 U TIpooun

61. | OObIKHOBEHHBIE IPOOH. 0.5 [TpakTuueckas
N3obpaxenne 00OBIKHOBEHHBIX pabora;
npoOel ToukamMu Ha
KOOPJMHATHOM MpsIMOi

62. | OObIKHOBEHHBIE IPOOH YcTHbIN

0T1poc;

63. | OcHOBHOE CBOMCTBO JIpoOH YcTHbIN

OI1poc;

64. | OcHOBHOE CBOMCTBO JIpoOH TectupoBanmue;

65. | [IpuBencHme qpoOU K HOBOMY YcTHbIN
3HAMCHATEITI0 OI1poc;

66. | IIpuBenenue qpobH K HOBOMY ITuceMeHHbBIN
3HAMCHATEIII0 KOHTPOJIb;

67. | PelieHue TEKCTOBBIX 3a/1a4, VcTHBIH
coJiepKamux Apoou OIIpoc;

68. | Cokpamenue apooeit VYcTHbIi

0I1poC;

69. | Cokpamenue apooeit ITucepmeHHBIM

KOHTPOJTb;

70. | CpaBHeHue npobeit YcerHbii

0I1poC;




71. | CpaBuenue apoGeii. Pemenne VYerHbii
3a7a4 C MPaKTHYECKUM 0I1poc;
COJIEpKAHUEM

72. | IlpaBuUJIbHBIC ¥ HEMPABUIILHBIC TectupoBanue;
apoou

73. | IlpaBWIbHBIEC U HENIPABUIIBHBIE 0.5 IIpakTunyeckas
npoou pabora;

74. | CmemanHble 1podu VYcTHbIM

011poc;

75. | IlepeBo1 HEMPABUIILHOM YcrHbii
IpoOu B CMEIIAHHYIO OIIpoc;

76. | IlepeBo HEMPABUILHOM VYerHbrit
IpoOu B CMEIIAHHYIO U OTIpOC;
oOpaTHO

77. | PeneHne nmpakTUYECKUX H 1 [TpaxTnyeckas
MPUKJIAHBIX 33]1a4 pabora;

78. | KonTpombHast paboTa 1mo KonrtponbHas
teme “/lonm u podu” paborTa;

79. | MHOTOYTOJIBHUKH. YcTHbIi
TpeyroyibHUK. OIIpoc;
YeThlpexyroabHUK

80. | PaBencTBo ¢uryp YcTHbIN

011poc;

81. | Ilepumerp TpeyrojibHHKA YcTHbIN

0T1poc;

82. | IIpamoyronsuuk. Kaapar. 0.5 [pakTuueckas
CBoiicTBa CTOPOH U YIJIOB pabora;
MPSIMOYTOJIbHHUKA, KBaJIpaTa

83. | IIpsamoyronsauk. Kaapar. YcTHBIH
[TocTpoenus Ha kiueTyaTon OIIpOC;
Oymare

84. | IIpaktudeckas paborta 1 ITpakTnueckas
“ITocTtpoeHue pa0ora;

MPSIMOYTOJIbHUKA C
3aJJaHHBIMHM CTOPOHAMU Ha
HEJIMHOBAaHHOW Oymare”




85. | [liomanp u epuMeTp TectupoBanue;
MPSIMOYTOJIbHHUKA, KBaIpaTa.
Ennaunne usmepenus
IUIOLIAA

86. | Ilommamam MHOTOYTOJIBHHKOB, VYcrHbIIT
COCTaBJICHHBIX U3 oTIpOoC;
PSIMOYTOJIbHUKOB

87. | PelieHue mpakTHYECKUX 32124 YcrHblii
Ha HaXO0JIEHUE IUIOIIa N oTIpOoC;
MPSIMOYTOJIbHHKA, KBa/IpaTa,
MeprUMeTpa MHOTOYTOJIbHIKA

88. | Konrposasnas paboTa 1o KourponbHast
TeMe ‘MHOTOyrOJIbHUKH pabota;

89. | CrnoxeHue U BEIYUTAHUE VYceTHbIi
0OBIKHOBEHHBIX Ipo0Oeit Ompoc;

90. | CnoxeHue U BEIYUTAHUE VcrHbIN
0OBIKHOBEHHBIX Ipo0eit Ompoc;

91. | Cno>KEeHHE U BBIYUTAHUE ITnceMeHHBIN
O0OBIKHOBEHHBIX JIPOOCH KOHTPOJIb;

92. | CnoxeHue v BEIUATAHHUE VYceTHBIN
0OBIKHOBEHHBIX JIpOOEH. oTpocC;
Pemrenne TeKCTOBBIX 3a/1a4,
COJICpIKATUX JPOOH

93. | CnoxeHue v BEIUUTAHUE VcTHBIN
O0OBIKHOBEHHBIX JIPOOEH. OTpoc;
Pemenue TEKCTOBBIX 3a/1a4,
COJICpIKAIUX JPOOH

94. | YMHOXkeHHEe 0OOBIKHOBEHHOM VcTHBIN
JIpoOU Ha HATYPAIILHOE YUCIIO orpoc;

95. | YMHOXeHHe 0ObIKHOBEHHOM [TuceMeHHBIH
JIpoOU Ha HATYPAIILHOE YUCIIO KOHTPOJIb;

96. | YMHOXkeHHE 0OBIKHOBEHHBIX VcTHBIN
npobeit oTIpoc;

97. | YMHOXeHHe 0OBIKHOBEHHBIX 0.25 [TpakTnueckas
npo0eii pa0ora;

98. | YMHOXkeHHE 0OBIKHOBEHHBIX YcrHbBII
npobeii. Perienne TeKCTOBBIX OIIpOC;

3a/1a4, coAepKaIux
O0OBIKHOBEHHBIE ApoOU




99. | YMHO)eHHE OOBIKHOBEHHBIX VYerHblit
npob6eii. YncaoBbie oTIpoC;
BBIPKEHUS, COJICPIKAIIINE
YMHOEHUE 0OBIKHOBEHHBIX
npo0eii

100. | YMHOkeHMEe 0OBIKHOBEHHBIX [TucpMeHHBIH

npo0eii. Permenne KOHTPOJIB;
TEKCTOBBIX 33J1a4,
COJIepKaIuX
101. | VMHO)eHue apobeii. YcrHbiid
Pemenue TekcTOBBIX OIIpoc;
3a11a4, coep KaIuX
0OBIKHOBEHHBIE IPOOU
102. | BzaumHO 00paTHBIEC APOOH VYerHblit
OTIpOC;
103. | B3aumHO 0OpaTHbIE 1podH TecrupoBanue;
104. | lenenne 0OBIKHOBEHHOM Y CTHBIH
IpoOu Ha HaTypaIbHOE 0T1poc;
105. | Jlenenne 0OBIKHOBEHHOM YcrHbli
IpoOU Ha HATYypaITbHOE 0OT1poc;
YHCITO.
Pemenue npaktuyeckux u
106. |. Tenenue YcTHbIi
0OBIKHOBEHHBIX OI1poc;
poOeit
107. | Neneuue [TuceMeHHBIM
0OBIKHOBEHHBIX KOHTPOJIb;
npoOeii. Pemenuesanau
Ha JIeIeHUE

108. |1enenune YcTHbIi
0OBIKHOBEHHBIX JIPOOEH. OTpoc;
UnCITOBBICBBIPKECHUS,
coJiepKaIue

109. | Pemenne TeKCTOBBIX 3a/1a4 Ha YcTHBIHI

HaX0XJICHHUE YacTH LEJ0Tr0 OI1poc;

110. | Pemrenue TeKCTOBBIX 33124 Ha YcTHbIi
HaxOXXIECHHE LEJIOTO II0 €TO OIpoc;
4acTu

111. | OcHoBHBIE 33jauu HA APOOU ITpakTnueckas

pa0ora;




112. | Yucnossie u YcTHbIi
OyKBEHHBIE 0I1poc;
BBIPKCHUS,
coJieprkalme
OOBIKHOBEHHBIC

113. | Konrposnbhas pabora 1o Konrponbhas

teme “/leticTBus C pabora;
OOBIKHOBEHHBIMH JPOOSIME”

114. | MHororpaHHuKu VYcTHbIM

0T1poC;

115. YcrHbli
[IpssMOYTOIbHBIN OIIpOC;

[Tapannenenumnen.
N3o06paxxenue

116. | Pa3BepTKH MPAMOYTOJIBLHOTO TectupoBanue;

napaJiesienuea

117. Ky6. N306paxenne YcTHbIi
kyOa. Pa3zBepTka kyba 0T1pocC;

118. | Co3panue Mmomemnei 1 [TpakTruyeckas

MHOTOTPaHHUKOB (13 pabora;
OyMmaru, IpoOBOJIOKH,
TIJIACTUJIMHA | JIP. )

119. | [Tousarue 00béma. EnuHuIbI VCTHEIN

u3MepeHus oobEma oT1poc;

120. | O6wém kybOa u KoHnTtponbsnas
[PSIMOYTOJILHOTO pabora;
napasuienunesia

121. | IIpaktuueckas paboTa 1mo 1 [TpakTuyeckas
teme “Thnomans paborta;
MMOBEPXHOCTHU KyOa 1
MPSIMOYTOJILHOTO
napasuienumne1a»

122. | Mecstuunast 3amuch pOGHBIX VcTHBII

qrcen OI1poc;

123. | lecsatrunas 3anuch qpoOHBIX YcTHbIN

qrcen OI1poc;

124. | 3anuch U YTEHUE AECATUYHBIX 0.25 [IpakTuyeckas




125. | Pemenue YcerHbIin
MIPAKTUIECKUX U oTIpoC;
MIPUKJIAHBIX 32134,

COJIEpKAIIUX

126. |Pemienne npakTUYECKUX U [TuceMeHHBIH
MIPUKITATHBIX 3a7a4, KOHTPOJTb;
COJIepKaIuX
MIPEJICTaBICHHUE TAHHBIX

127. PenreHre npakTHYCCKUX U VYceTHbli
MIPUKITATHBIX 3a7a4, oTIpOoC;
COJIepKaIIuX
MIPEJICTaBICHHUE TAHHBIX
B BUJIE CTOJIOYATHIX

128. | Penienne npakTnueckux VYcTHbIM

3aJ1a4, Coaep KaIuX oTIpoc;
OOBIKHOBEHHBIE U
JECATUYIHBIC TPOOH
129. | U306paskeHne AeCSTHUUHBIX VYcTHbIi
npoOel ToOUKaMu Ha YU CIIOBOM OTIpoC;
NpsAMOU

130. | M306paxenune necATHYHBIX TectupoBanue;
npoOel ToOUYKaMu Ha YHCIIOBOM
NpsAMOU

131. |(CpaBHeHue 0.25 [TpakTrueckas

NECATUYHBIX  JpoOei pabora;

132. | Perienue npuknagHbIx 3a1a4 ¢ VYeTHBIN
HCII0JIb30BAHUEM CPaBHCHHS orpoc;
JECITHYHBIX IpoOeH

133. | Petenue ITuceMeHHBIN
MPAKTUYECKUX U KOHTPOJIb;
MPHUKJIAIHBIX 33134,

COJICpIKaIIUX
134. | Cnoxenue u VcTHBIN
BBIUNTAHUE oTIpoc;
135. |Cnoxenue u VeTHBIN
BBIUNTAHUE oTIpoc;
136. |Cnoxenue u [TuceMeHHBIIH
BBIUMTAHUE KOHTPOJTb;
JIECATUYHBIX
npooeit.

Pelienne TeKCTOBBIX 3aaay,




137. |Penienue mpakTHUECKUXH YcrHbiid
MIPUKJIAIHBIX 337124 C oTIpoC;
HCIIOJIb30BaHUEM
CJIOKEHHUS ¥ BEIYMTAHHS

138. | Pemienue npakTHYECKUXH KonTposbHhas
MIPUKJIAHBIX 33144 C pabora;
HCIIOJIb30BaHHEM
CJIOKEHHUS ¥ BEIYMTAHHS

139. | YMHOXEHUE IECATUUHOMN VcrHbI
npo6wm Ha 10, 100, 1000 oTIpOoC;

140. | VMHOXeHHE VcrHbli
NeCSITUYHOM ApoOU Ha 0T1poc;
0,1,0,01, 0,001 mT.1

141. | YMuoxeHune VcTHEIH

NECSITUYHBIX  ApoOeit Ompoc;

142. | YMHOXEHUE NeCATUYHBIX [TrchbMEHHBII
npobeii. Permenue KOHTPOJIb;
TEKCTOBBIX 3a]1a4

143. | lencuue necITHYHBIX Ipo0Oeii VcTHBIN

Ha HaTypaJbHOE YUCIIO orIpoc;
144. | lenenue necaTHuHbIX QpoOeii VCeTHBIN
Ha HaTYpaJbHOE YUCIIO orpoc;

145. | Jlenenue gecATHUHO#M apobOeit VCeTHBIN
Ha 10, 100, 1000 u 1.1 OIIpoC;

146. | Tenenue necaruunoi gpobeii VYeTHBIN
Ha 0,1, 0,01, 0,001 u 1.1 0I1poC;

147. | lenenue necATUIHBIX Apooei YcrHbii

orpoc;

148. | lenenue necaTHUHbIX ApoOeit [TpakTuyeckas

paora;

149. | Jlenenue necaTHIHBIX IpOOE. VCTHBIH

Pemrenue TeKCTOBBIX 3a1a4 oTIpoc;

150. |Pemenue VYcrHbII

MPAKTUYCCKUX U oTIpoc;

MIPUKJIAAHBIX 3a/1a4 C
M CIIOJIb30BAHUEM




151. | Tenenwue necsitnaHbIX APOOEH. Tectuposanue;
Pemrenne TeKCTOBBIX 3a1a4
152. | Oxpyrnenue YcrHbiid
NECSITUYHBIX  ApoOeit Ompoc;
153. | Oxpyrnenue 0.25 VYcrHbiit
NECATUYHBIX  Apo0eit OIIpOC;
154. | Perienue npakT4ecKux u [TucpmeHHbIH
MPUKJIAIHBIX 337144 KOHTPOJIB;
155. [Pemenne mpakTUYECKUX U VYceTHbii
MPUKJIATHBIX 327149 0TIpOC;
156. |Penienne npakTHYECKUX U YcTHbIi
MIPUKJIATHBIX 337149 OTIpoC;
157. |PenieHne MpakTHYCCKHUX U YcTHbIN
MPUKJIAHBIX 327149 0T1poc;
158 [Pemenue mpakTHYECKUX U Y CTHBIH
MPUKJIAIHBIX 33124 OI1poc;
159. [PemicHue mpakKTHYECKUX U YcTHbIN
MPUKJIA/IHBIX 33124 onpoc;
160. [PemieHue mpakKTHYECKUX U VYcTHbIl
MPUKJIA/IHBIX 33124 OIIpoc;
161. |Pemenne npakTHYECKUX U YcTHbIN

IIPUKJIAAHBIX 3a1a4

OI1poc;




162. |Pemienne npakTHYECKUX U YcrHbiid
IMPUKJIAAHBIX 3a1a4 OI1poc;

163. [PemieHue nmpakTHUECKUX U YcrHbiid
IMPHUKJIAAHBIX 3aaa4 OIIpoC;

164 |Pemenune npakTHYECKUX U VYceTHbli
[IPUKJIAIHBIX 312 oTIpoC;

165. | Pemrenue TEKCTOBBIX 3a/1a4, VYerHbIit
coJiepKanux apoou OTIpOC;

166. | Pemrenre TEKCTOBBIX 3a/1a4, VYcTHbIN
coJiepXKaIniux apoou OTIpoC;

167. | Pemrenre TEKCTOBBIX 3a/1a4, YcrHbIi
coJiepXKaIntux apoou OTIpoC;

168. | Pemrenne TEKCTOBBIX 3a7a4, VcTHBIN
coJiepXKaIntux apoou oTpocC;

169. | PemieHre TEKCTOBBIX 3a/1a4, VcTHBIN
coJiepXKaIntux apoou OTpocC;

170. | Pemienne TEKCTOBBIX 3a7ad4, VcTHBIN
COJICPIKAIIUX JPOOH orpoc;

171. | Pemrenue TEKCTOBBIX 3a/1a4, VcTHBIN
COJICpIKAIUX JPOOH orpoc;

172. | Pemienne TEKCTOBBIX 3a/ad, YcTHbIN
COJICPIKAIIUX JPOOH orpoc;

173. | Pemienne TEKCTOBBIX 3a/ad, YcTHbIN
COJICPIKAIIUX JPOOH orpoc;

174. | Pemenne TEKCTOBBIX 3a/1a4, VYcrHbII
coJiepKanux Apoou oTIpoc;

175. | Pemienne TEKCTOBBIX 3a/1a4, VYcrHbII
coJiepKanux Apoou oTIpocC;

176. | Pemenne TEKCTOBBIX 3a/1a4, VcrHbli
coJiepKanux Apoou oTIpoc;

177. | Pemenne TEKCTOBBIX 3a/1a4, VYcrHbIT
COJIepKAIUX 3aBUCUMOCTb, oTIpocC;

CBA3bIBAIOIIUEC BCIINYHUHBI!
nCHa, KOJIN4YCCTBO, CTOUMOCTD




178. | PemieHne TEKCTOBBIX 3a]1a4, Y CTHBIN
COJIepIKAITUX 3aBUCUMOCTb, oTIpoC;
CBSI3BIBAIOIIME BEIUYUHEIL:

LIeHa, KOJIMYECTBO, CTOUMOCTh

179. | Pemenne TEKCTOBBIX 3a/1a4, YCTHEII
COJIepIKaITUX 3aBUCUMOCTb, oTIpOoC;
CBSI3BIBAIOIIME BEIUYUHEIL:

LIeHa, KOJIMYECTBO, CTOUMOCTh

180. | PenieHue TEKCTOBBIX 3a]1a4, Verablid
COJIepIKaIIUX 3aBUCUMOCTb, oTIpOoC;
CBSI3BIBAIOIIME BEIUYNHEIL:

[I€Ha, KOJIMYECTBO, CTOUMOCTh

181. | Pemenne TEKCTOBBIX 3a/1a4, VcrHbli
COJIepIKAIUX 3aBUCUMOCTb, oTIpOoC;
CBSI3BIBAIOIIME BEIUYUHEIL:

II€Ha, KOJIMYECTBO, CTOUMOCTE

182. | Pemenne TeKCTOBBIX 3a/1ad, YcTHbIM
COJICPIKANTUX 3aBUCUMOCTb, oTIpocC;
CBSI3BIBAIOIIME BEIUYNHEIL:

II€Ha, KOJIMYECTBO, CTOUMOCTE

183. | Pemienne TEKCTOBBIX 3a/a4, VcTHBIN
COJICPIKAITUX 3aBUCUMOCTb, orIpoc;
CBSI3bIBAIOIIME BEIMYUHBI:

LI€Ha, KOJIMYE€CTBO, CTOUMOCTD

184. | Perenue TeKCTOBBIX 3ajad4, YcTHbIM
COJICPIKAIIUX 3aBUCUMOCTb, orpoc;
CBSI3bIBAIOIIME BEIMYUHBI:
1LI€Ha, KOJIMYE€CTBO, CTOUMOCTD

185. | Pemenue TeKCTOBBIX 3a7ad, YcTHbIi
COJICPIKAIIUX 3aBUCUMOCTb, orpoc;
CBSI3LIBAIOIIHE BEIMYUHBI:

LI€Ha, KOJIMYE€CTBO, CTOUMOCTD

186. | PenieHne TEKCTOBBIX 3a/1a4, VcTHBIH
COJICPIKAIIUX 3aBUCUMOCTb, orpoc;
CBSI3LIBAIOIIME BEIMYUHBI:

IIeHa, KOJIMYECTBO, CTOUMOCTh

187. | Pemienune TEKCTOBBIX 3a/a4, TectupoBanue;
COJIep>KalINX 3aBUCUMOCTb,

CBSI3BIBAIOIIME BEIUYUHEIL:
IIeHa, KOJIMYE€CTBO, CTOMMOCTD

188. | Perenwue 3amau nepedopom YcTHbIi
BCEX BO3MOYKHBIX BAPUAHTOB oTIpocC;

189. | Perenwue 3amau nepedopom YcTHbII
BCEX BO3MOYKHBIX BAPUAHTOB oTIpocC;




190. | Pemienwue 3a1au nepeGopom YcrHblit
BCEX BO3MOYKHBIX BAPHAHTOB 0TIpoC;
191. | Pemenwue 3a1au nepeGopom YcrHbiid
BCEX BO3MOYKHBIX BAPHAHTOB 0T1poC;
192. | Pemenue 3anau nepebopom YcrHbiid
BCEX BO3MOYKHBIX BAPHAHTOB 0T1poC;
193. | KonrtposbHas pabora mo Konrponbhas
teme*“JlecaTuunsie 1podu” pabora;
194. | [ToBTOpenue u 06o0IIEHKE. YcTHbIR
erictBust c OIIpoC;
HATYpaJIbHBIMH YHCIaMHU
195. | [ToBTOpenue u 0600IIEHHE. VYerHblit
UYucnoBsle U OyKBEHHBIE 0mpoc;
BBIPaKCHUS, TIOPITIOK
e CTBHIA, MCITOJIL30BaHIE
CKOOOK. YmpoleHue
BBIPAKEHU I
196. | IToBTOpenue u 06oOIEHHE. Y CTHBIH
OxpyrieHne HaTypaTbHBIX 0T1poc;
qHceN, JeCATUIHBIX IpoOei
197. | ToBTOpenue 1 0600IIEHHE. YcTHbIN
OOBIKHOBEHHBIE APOOH OTIpocC;
198. | I[ToBTOpenue u 06oOLIEHHE. YcTHbIN
Penrenne TeKCTOBBIX 3a/1a4, OI1poc;

coJiepKaItux JIpoOu.

OcHoBHBIE 331241 Ha ApoOH




199. | TToBropenne u 0600menne. |1 VeTHBIH
Pemenue TekcToBBIX 33124 OIIpOC;
Ha JIBUKCHUE, TOKYITKH,

200. | TToBTOpeHwe u 0600IIeHNE. 1 YcrHbii
CrnoxeHue ¥ BBIYUTaHUE 0I1poc;
JECATUYHBIX ApoOeit

201. | IToBTOpEHHE M 060OIIEHHE. 1 VeTHBIM
YMHOXKEHUE U JIETICHUE OIIpOC;
JECATUYHBIX ApoOeit

202. | TToBTOpenue 1 06001IEHHE. 1 1 KoHnTposbHast
Perirenne TeKCTOBBIX 337124 C paboTa;
MIPAKTHYECKUM

203. | TToBTOpenue 1 0600IIEHHE. 1 VYerHblit
Perirenne TeKCTOBBIX 3a71a4 C OI1poc;
MIPAKTHYECKUM

204. | TIoBTOpEHUE M 00OOIIEHHE. 1 Y CTHBIH

Perrenne TeKCTOBBIX 3a/a4 C 0I1poc;
MPAKTUYECKUM COJIEPIKaHuEM
OBUIEE KOJIMYECTBOYACOB |204 |12 14.25

I10 ITIPOTPAMME




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJIOBAHUE

* Y4eOHO-TIpaKTHUUYECKOE U yueOHO-1a00paTopHOE 000PYyI0BaHNUE:

— JIOCKAa MarHUTHas C KOOPAUHATHOM CETKOM;

— KOMIUIEKT YePTESKHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3JaTOYHbIX): JIMHEHKA, TPAHCTIOPTHP, YTOJTBHUK
(30°, 60°), yronpuuk (45°, 45°), UMPKYIb;

— KOMIUIEKTHI INTAHUMETPUICCKUX M CTEPEOMETPUUYECKUX TeIl (JIEMOHCTPAIMOHHBIN U pa31aTOYHBIN );—
KOMILJICKTBI JUISI MOJACTUPOBaHUS (IIBETHAsE OyMara, KapTOH, KallbKa, KJICH, HOXKHHUIIbI, TTIACTHIINH).

OBOPYJIOBAHMUE JJIAA TIPOBEAEHUSA TABOPATOPHBIX U IPAKTUYECKUX PABOT

— MYJIbTUMEIUIHBINA KOMIIBIOTED;
— MYJIbTUMEAUATIPOEKTOP;
— WMHTEPAKTUBHAA JOCKA.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

— Hurepuer. ['unmepccsuiku Ha pecype:http://eorhelp.ru/
http://www.fcior.edu.ru
http://www.school-collection.edu.ru
http://www.openclass.ru/

http://powerpoint.net.ru/

http://karmanform.ucoz.ru/

www.spheres.ru


http://eorhelp.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://powerpoint.net.ru/
http://karmanform.ucoz.ru/
http://www.s\�\�h\�\�\�\�\�\�s.\�\�u/

HOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA "MATEMATUKA"

Paboyas mporpamma 1o mareMaTHKe Juis oOydaromuxcs 6 kiaccoB pazpadorana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAaPTa OCHOBHOTO 00IIero 00pa3oBaHus ¢ yu€TOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHMM, IPEIBABIAEMBIX K MATEMATUYECKOMY 00pa30BaHMIO, U TPAIULIUI
poccuiickoro 00pa3oBaHusi, KOTOPbIE 00ECIIEYMBAIOT OBJIA/ICHNE KIIFOUEBBIMH KOMIIETECHITUSIMH,
COCTaBJISIFOIIUMH OCHOBY JIJIsl HEIIPEPBIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIETIOCTHOCTD
OOIIEKYIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEIILHOTO pa3BUTHs 0OydJaromuxcs. B paboueii mporpamme
yuTeHbl Ujied 1 nojoxeHus Konuenuuu pa3BuTs MaTeMaTuyeckoro oopazosanus B Poccuiickoi
®denepanun. B smoxy nudposoii Tparcopmaryu Beex chep deIoBedecKor AeSITeNbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM Y€JIOBEKOM 0e3 0a30BOM MaTeMaTUYECKOM MOATOTOBKH. Y Ke B LIIKOJIE
MaTe€MaTuKa CIIYKUT OIIOPHBIM MPEAMETOM JIS1 U3YUCHUSA CMCKHBIX JUCHUILIINH, a MOCJIC ITKOJIbI peanLHoﬁ
HEOOXOMMOCTHIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHueE, UTO TpeOyeT MOTHOILIEHHON 0a30BOM
00111€00pa30BaTENIHHOM MOATOTOBKH, B TOM YHCIIE U MaTEMAaTUUECKOH. ITO 0OYCIOBIEHO TEM, UTO B HAIIIH
JTHU pacTET YUCIIO MPO(ECCUii, CBSI3aHHBIX C HEMTOCPEACTBEHHBIM IPUMEHEHNEM MAaTEMaTUKHU: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJIOTMUECKUX 00JIacTIX, U JaKe B TYMaHUTApHBIX cpepax. Takum
06pa30M, Kpyr' IKOJIBHUKOB, JJIsI KOTOPBIX MAaTEMATHKAa MOXKET CTaTh 3HAYUMBIM IIPEAMETOM, paCIIUPACTCA.

HpaKTI/I'-IeCKaSI IIOJIC3HOCTh MAaTEMAaTUKU 06ycn013neHa TEM, UTO eé IpeaAMETOM ABJIAIOTCA
(GbyHIaMeHTaJIbHbIE CTPYKTYPbI HAILIEr0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJTMYECTBEHHbIE OTHOLIEHUSI OT
HpOCTeI\/’II_HI/IX, YCBanBAacMbIX B HCTIOCPEACTBEHHOM OIILITE, 1O JOCTATOYHO CJIOXKHBIX, H€O6XO)II/IMI)IX JJIA
Pa3BUTHSI HAYYHBIX U MPUKJIAJHBIX UACH. be3 KOHKpETHBIX MaTeMaTHYeCKUX 3HaHWN 3aTPYAHEHO TOHUMaHue
MIPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHUS COBPEMEHHON TEXHUKU, BOCIIPUATHE Y UHTEPIPETALHS
Pa3HOOOpa3HOM COMATBHOM, SJKOHOMHUYECKOM, TOJUTUYECKOU nHpopmaluu, MmatodhdexTuBHa
MOBCEIHEBHAS MTpaKTUYecKas IeATenbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATH
PacuéThl U COCTABJIATH AITOPUTMBI, HAXOAUTb U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUIECKUMU MpUEMamMu
reOMETPUUECKUX U3MEPEHU U IOCTPOSHUH, YUNTaTh MHPOPMAIIHIO, ITPEICTABICHHYIO B BUE TaOJIHII,
IyarpamMm U rpaUKoB, )KUTh B YCIOBUSIX HEONPEIEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OaHOBpeMEHHO ¢ pacuIupeHueM cdep NpUMEHEHUsI MaTeMaTHKU B COBPEMEHHOM o011ecTBe BcE Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUYECKUM CTUJIb MBIILJICHUS, TIPOSBIISIONINIICS B ONPEICIEHHBIX YMCTBEHHbBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOJIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHAYKLIUA U ACTYKIHs, 0000IIeHre U KOHKPETU3AIHs, aHAIHU3 U
CUHTE3, KJIaccu(UKalus U cucTemMaTusaius, abctparupoBanue 1 ananorusi. OObEKThl MaTEMaTHIECKUX
YMO3aK/IIUYEeHUH, MpaBUiia KX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX IMOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHUS (OPMYIHPOBATH, 00OCHOBBIBAThH U IOKA3bIBaTh CYXKJICHHS, TEM CaMbIM
Pa3BHUBAIOT JIOTUYECKOE MBIIITIEHUE. Benyias poiab mMpuHaAIeKUT MaTeMaTHKE U B JOPMHUPOBAHUHI
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCIIUTAHUN YMEHUH AeWCTBOBATH O 3aJaHHBIM aJITOPUTMAaM,
COBEPIIIEHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATH HOBHIE. B mpoiiecce pemieHus 3a1ady — OCHOBON y4eOHOM
NEeSITENFHOCTH Ha ypOKaxX MaTEMaTHKU — Pa3BUBAIOTCS TAKXKE TBOpUECKasi M MPUKIAIHAS CTOPOHBI
MBIIUICHUSI.

OOydeHnne MaTeMaTHKe JaéT BOZMOYKHOCTh Pa3BUBATh Y 00yJaIONINXCS TOUHYIO, PAIHOHATBLHYIO U
MH(OPMATUBHYIO pe4b, YMEHHE OTOMPATh HarOOJIee MOAX0ISAIINE I3bIKOBBIE, CHMBOJINYECKHE, TpadUIeCKIe
CpeICTBa JJISl BEIPAKESHUS CY>KICHHUHM U HATJISTHOTO UX TMPECTaBICHUS.

Heo6xo1uMbIM KOMIIOHEHTOM 00111l KyIbTyphl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 00IIee 3HAKOMCTBO
C METOJ]aMH MMO3HAHUS ACHCTBUTEIHHOCTH, MPEACTABICHUE O MPEIMETE U METOIaX MAaTEeMaTUKH, UX OTIMYNI



OT MCTOJOB APYIruX CCTCCTBCHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTIIX MNPUMCHCHUA MAaTCMAaTUKU JIsA
peleHus HayYHbIX U MPUKIaTHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTYphl YeIOBEKA.

W3yueHne MaTeMaTUKU TaKKe CIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YeJIOBEKa, TOHUMAHHIO
KpaCOThbI 1 U3AIICCTBA MATCMATHYCCKUX paccyncneHHﬁ, BOCIIPHUATHUIO TCOMCTPHUICCKUX (1)0pM, YCBOCHHUIO

nacu CUMMCTPUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[TpuopuTeTHBIMH TIENIIMHU 00ydeHHST MaTeMaTHKeE B 6 Ki1acce sSBISAIOTCS:

— MpoJoJKEeHHE (POPMHUPOBAHUS OCHOBHBIX MATEMAaTUUECKUX MOHATHH (4K CII0, BEJIUYMHA,
reoMeTpuyieckas Gurypa), 00ecrneunBaroIfX MPEeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMATHIECKOTO
o0pa3oBaHus 00yJarOIINXCS;

— Ppa3BUTHE UHTEIJIEKTYAIBHBIX U TBOPUECKHUX CIIOCOOHOCTEHM 00yJarommXcs, M03HaBaTEIbHON

AKTUBHOCTH, HCCIICAO0BATCIIBCKUX yMeHI/II\/'I, HHTEpPECCAa K UBYUCHUIO MaTCMAaTUKU

— TOJIBEICHUE 00YJArONIUXCsI Ha JOCTYITHOM JUISI HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MAaTEMaTUKHU
1 OKPYKAIOIIETO MUPAa;

— ¢opmupoBaHue PyHKIIMOHATILHOW MAaTEMaTUUECKON TPaMOTHOCTH: YMEHHS PacIiO3HABATh
MaTeMaTHYECKHE 0OBEKTHI B peaTbHBIX )KU3HCHHBIX CUTYAIUAX, IPUMEHITH OCBOCHHBIC YMEHHS JIJIS
peILIeHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJTYYEHHBIEC PE3YIbTAThI U

OLICHMWBATh UX HAa COOTBETCTBUC HpaKTquCKOﬁ CUTyalluu.

OcHosHble TUHUU COOePIAHCAHUS KYpCca Mamemamury 8 6 kiacce

apudMeTHUYECKas U TeOMETPUIECKasi, KOTOPhIC Pa3BUBAIOTCS MapaJIeIbHO, KaK/1asi B COOTBETCTBUH C
COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT JIPYroil, a B TECHOM KOHTaKTe U B3aUMOICHCTBHH.
Taxoke B Kypce IPOUCXOUT 3HAKOMCTBO C DJIEMEHTAMH aJIr€Ophl M ONMHUCATEIILHON CTAaTUCTHKH.

N3yuenune apupmMeTnuecKoro MaTepraia HAYMHACTCS CO CUCTEMATH3aIliy U Pa3BUTHsI 3HAHUH O
HaTypaJbHBIX YKCJIaX, MOJYYEHHBIX B HaYaJIbHOM 1IKOJIe. [Ipr 3TOM COBEpIIEHCTBOBAHUE BHIYMCIUTEIbHOM
TEXHUKHA U (OPMUPOBAHNE HOBBIX TEOPETUUSCKUX 3HAHUI COUETAETCS C Pa3BUTHEM BBIUHCIUTEIILHON
KYJIbTYpbI, B YaCTHOCTH ¢ 0OYYCHHEM MPOCTECUIITUM TTpUEMaAM TIPUKUIKHA U OIIEHKH Pe3yIhbTaTOB
BBIUMCIICHUH. 3ydeHre HaTypajdbHbIX YUCEN POIOIKAETCS B 6 KJIacce 3HAKOMCTBOM C HA4aJIbHBIMU
MOHSTUAMU TCOPUH JCITUMOCTH.

Jpyroit KpymnHblii OJIOK B co/Iep >KaHUU apuPMETHUECKOM TMHUY - 3T0 podu. K 6 kinaccy oTHecEH BTOpoOi
3Tan B U3y4EHHUH JIPOOEHi, Iie MPOUCXOIUT COBEPIICHCTBOBAHIE HABHIKOB CPABHEHUS U MTPEOOpa30BaHUs
npo0Oel, OCBOCHHE HOBBIX BBIUMCIUTEIBHBIX AITOPUTMOB, OTTAYNBAHUE TEXHUKH BBIYMCIICHUI, B TOM YHUCIIC
3HaYEHUH BBIPAXKEHUH, COJIEpKAIIUX U OOBIKHOBEHHBIE, U AECATUYHBIC APOOU, YCTAHOBIIEHUE CBSI3EH MEKTY
HUMHU, paCCMOTpEHUE MPUEMOB pelIeHUs 3a/1a4 Ha 1podu. B Havane 6 kiacca mMporCXOIUT 3HAKOMCTBO C
MOHSATHUEM IPOLIEHTA.

Oco0eHHOCThIO U3YYCHHUSI TTOJIOKUTENBHBIX U OTPUIIATEIBHBIX YUCEIN SBJISETCS TO, YTO OHU TAK)KE MOTYT
paccMaTpuBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane uzyueHus Temsl «llosoxutenbHbie u
OTpULIATENbHBIE YHUCIIay» BhIAeseTcs noarema «Llenblie uncnay, B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENLHBIMU YHCIIAMU U IEUCTBUSMH C TIOJIO)KUTEIIBHBIMU U OTPULIATEIbHBIMH YHCIaMU IPOUCXOIUT Ha
OCHOBE COJIEPKATEIBHOTO MOAX0Aa. DTO MO3BOJISET HAa JOCTYITHOM YPOBHE MO3HAKOMUTH YJalllUXCs
MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSITUSMU TEMBI, B TOM YHCJIE€ U C PABUJIAMU 3HAKOB MPH BHIMIOJIHEHUHU
apu(pMeTHYECKUX JAEHCTBHM.

[Tpu 00ydeHnH peleHuIo TEKCTOBBIX 3a/1a4 B 6 Ki1acce HCTOIb3YIOTCS apu(PMETHUECKUE TPUEMBI PEIICHUS.
TexcToBble 3a7auu, penraeMbie IPU OTPAOOTKE BHIUMCIUTENHHBIX HABBIKOB B O KJIacce, pacCMaTpPUBAIOTCS



3aJjauy CIeIyIOIMX BUJOB: 3a]au Ha JABWKCHHE, HA YAaCTH, Ha IOKYIKH, HAa pab0OTy U MPOU3BOIUTEIBHOCTD,
Ha MPOLIEHTHI, Ha OTHOLICHUA U npornopiu. Kpome Toro, oOydaronuecst S HAaKOMATCS ¢ TpUEMaMH PELICHHS
3a7a4d IepebopoM BO3ZMOXKHBIX BApUAHTOB, ydaTcs paboTaThk ¢ HH(pOpMAIHEH, IpeICTaBICHHON B (hopme
TAOJUI] VI JHATPAMM.

B ITpumepHoii paboueli mporpamme mpeaycMOTpeHo (GOPMUPOBAHKE TPOTICACBTHUECKUX aNreOpandecKux
npeacTaBieHU. bykBa Kak CMMBOJI HEKOTOPOI'O YHcia B 3aBUCUMOCTH OT MaTeéMaTHYECKOI0 KOHTEKCTa
BBOJIUTCS MIOCTENEHHO. byKBEHHasi CUMBOJIMKA IIMPOKO MCIIOJIb3YETCs IMPEXKAE BCETO JUIsl 3alIUCH 0OLIUX
YTBEP)KJICHUH U TIPEIOKEHHUN, GOPMYJI, B YACTHOCTHU ISl BBIYMCICHUS T€OMETPUYECKUX BEITHMYHH, B
KayeCTBE «3aMECTUTEIIS YHCIa.

B kypce «Marematuku» 6 Kilacca npeicTapiieHa HarjsAHas FreOMETPHs, HallpaBJICHHAsl HAa pa3BUTHE
00pa3HOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOpaXKEHUs, N300pa3UTEIbHBIX YMEHHA. JTO BaXKHBIH 3Tall B
W3Y4YEHUH F€OMETPHUH, KOTOPBIM OCYIIECTBIISAETCS HA HATJISAHO-IIPAKTUUECKOM YPOBHE, OTIMPAETCS Ha
HarJsgIH0-00pa3Hoe MbIILIEHHE 00yJaromuxcs. boblias posib OTBOJUTCS MPAKTUUECKOH 1E€ATEIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOAeTUpOoBaHui0. OOyuaromuecs 3HAKOMAITCS ¢ TeOMETPUYECKUMU (pUrypamMu Ha
IJIOCKOCTH U B POCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTYpaLlUsIMHU, ydaTcs U300pakaTh UX Ha
HEJIMHOBAHHOM M KJIeT4aToil Oymare, pacCMaTpUBAaIOT UX MpOCTeiine cBoiicTBa. B npoiiecce nzyuenus
HarJITHOW reOMEeTpHUH 3HaHUS, TIOJydeHHbIE 00YyUaloIMMUCS B HAYaJIbHOU IIKOJIEe, CHCTEMaTU3UPYIOTCS U
paciupsroTcs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY IJIaHy B 6 Ki1acce u3ydaeTcs MHTETpUPOBAaHHBIN MpenaMeT «MaTemMaThKay, KOTOPBIH
BKJIIOYaeT apu(pMETHUECKUI MaTepHrall U HarJIAIHYI0 TE€OMETPHIO, a TAKXKe MPOTIEeIEeBTUYECKIE CBEICHUS U3
anreOpsl. YUeOHBIN TIJ1aH Ha M3yUYEeHHE MaTeMAaTHKHU B 6 KJIacCe OTBOJUTCA 6 YICOHBIX YacOB B HEJMEITIO,
Bcero 204 y4eOHBIX 4acoB.



COJIEP’KAHUE PABOYEM ITPOT'PAMMBI

HatypasbHble yncia

ApupmeTrnueckue JeiCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMH YHCcIaMH. YHCIOBBIE BEIPAXKECHUS, TOPSII0K
JeWCTBUH, NCIIOJIB30BaHNE CKOOOK. McTonbp30BaHue MpH BEIYMCICHUSX IEPEMECTUTEIIFHOTO U
COYETATEIILHOIO CBOMCTB CIIOKEHUSI U YMHOXKEHUS, PACIIPEIEIUTEIIBHOIO CBOMCTBA YMHOXKEHUS.
OxpyriieHne HaTypajibHbIX yucell. JlenuTenn u KpaTHbIE YKciia; HanOoIbIINK OOIIMM JeTUTENb U
HauMeHblIee oouiee kpatHoe. [[enuMocTb cyMMBbl U Ipou3BeeHUs. [lenenne ¢ ocTaTKoM.

Jpodu

OObIKHOBEHHAs IPOOb, OCHOBHOE CBOWCTBO APOOH, coKpalieHue apodeii. CpaBHEHHE U yIOPSAI0YHBAHNE
npoOeit. Permenue 3ama4 Ha HAX0XACHHUE YaCTH OT 1I€JIOTO U IEJI0T0 MO ero 4acTu. J(poOHoe 4nciio Kak
pesynbTat aenenus. [IpeacraBiaeHue AecITHIHON ApOOU B BUJIe OOBIKHOBEHHOM JPOOU U BO3MOKHOCTD
Mpe/iCTaBIeHHs] OOBIKHOBEHHOM JIpoOu B BUE JeCITUUHOM. JlecsTuuHble ApoOU U MeTpUYecKas CCTeMa
Mep. ApupmeTrnueckne JeMCTBUS U YUCIIOBBIE BHIPAXKEHUS C OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSMHU.
OtHowenue. /lenenue B JaHHOM oTHOLIEeHUHU. Macmitad, nponopuust. [IpuMmenenue nponopuuii npu
pemienuu 3anad. [lonstue npouenTta. Beiuucienue nporeHTa oT BETUYUHBI U BEIMYUHBI 10 €€ MPOLICHTY.
BripaxkeHue nponeHToB AecITUYHBIMU Jpo0simu. Perenne 3a1a4 Ha MpoLeHThl. BeipaxkeHne 0THOIEHUs

BCJIMYHMH B IPpOLCHTAX.

Ilos0:kuTEIBHBIE B OTPpUIATC/ILHBIC YHC/IA

[TonoxwurensHble U OTpHUIaTeNbHbIC yKcia. Llensie yucna. Moaynb uncia, reoMeTpruieckas
WHTEpIpETaIus MOy dncia. M3o00pakeHre ynuces Ha KOOpAUHATHOM MpsiMoil. UMCITOBBIE MPOMEKYTKH.
CpaBHenue umcen. ApupMeTHuecKre I1eHCTBUS C MOJ0KUTEIbHBIMU U OTPULIATEIbHBIMU
yucnamu. [IpsMoyronpHas cucreMa KOOpAMHAT Ha MIockocTH. KoopauHaTsl TOUKM Ha MIIOCKOCTH, abcuucca
u opauHara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHBbIE BbIPAKEHUS

[IpumeHeHre OYKB JUIS 3aIIMCH MAaTEMaTHYECKUX BBIPAKCHUN U peyiokeHnii. CBoicTBa apu(PMETHYSCKUX
NeHCTBUI. BykBeHHBIE BBIPQXKCHHSI M YMCIIOBBIC TTOJICTAHOBKU. ByKBCHHBIC PABEHCTBA, HAX0XKICHUE
HEU3BECTHOTO KOMIOHeHTa. DopMyIibl; GopMyIIbl IEPUMETPA U TUIOMIAAN MPSIMOYTOJbHIKA, KBaIpaTa,
o0Bpéma mapannenenurena u Kyoa.

Penrenne TeKCTOBBIX 32124

Pemienue TekcToBBIX 3a7au apupmMeTHIeckuM criocobom. Perienue norndyeckux 3anad. Pemenue 3amau
nepebopoM BcexX BO3MOXKHBIX BapuaHTOB. Pelienue 3aaa4, coeprKaliux 3aBUCUMOCTH, CBSA3bIBAIOIINX
BEJIMYUHBI: CKOPOCTh, BPEMs], PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh; IIPOU3BOJUTEIBHOCTD, BPEMS,
00bEM paboThl. ENMHUIIBI H3MEpEHHs: MacChl, CTOUMOCTH; PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXKIY
€IMHULIAMU U3MEPEHUS KaXK10M BEJIMUMHBI. Pelienune 3aaa4, CBA3aHHBIX C OTHOLLEHUEM,
MPONOPIMOHATEHOCTBIO BEJIMUMH, IPOLIEHTaMH; pellieHue OCHOBHBIX 33aJa4u Ha ApoOu 1 mpoueHThl. OLeHka 1
MPUKHJIKA, OKpYTJIeHHe pe3ynbTaTa. CocTaBiieHue OYKBEHHBIX BBIPAKEHHI MO YCIOBUIO
3agaun. [IpencraBneHne JaHHBIX ¢ TOMOIIBIO TaOnuI U Auarpamm. CtonbyaTbie JuarpaMMBbl: YTEHUE U
MIOCTpOEHHE. UTEHNE KPYTOBBIX AUATrPAMM.

Harasgnas reomerpust

Harnsanelie npeacraBieHus o Gurypax Ha IjaoCKOCTU: TOUKa, IpsAMasi, OTPE30K, JIy, yroJ, JJOMaHasl,
MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KpYT. B3anMHOE pacnosioxkeHue IByx



MPSIMBIX Ha IJIOCKOCTH, MAapaJljIeNIbHbIE NPSAMBIE, IEPIIEHIUKYIIApHbIE IpsIMble. MI3MepeHne paccTosTHUI:
MEXAY IBYMSI TOUKaMHM, OT TOUKH JI0 MPSAMOI; JUIMHA MaplIpyTa Ha KBaJpaTHOH ceTke. M3Mepenue u
IIOCTPOEHHUE YIJIOB € IOMOLIBIO TPAHCIIOPTUPA. BUIBI TPEYTOJIBHUKOB: OCTPOYIOJIBHBIM, IIPSIMOYT OJIbHBIH,
TYIOYT'OJIbHBII; paBHOOEIPEHHBIN, paBHOCTOPOHHUM. YeThIPEXYTOJIbHUK, IPUMEPBI YETHIPEXYT OJIbHUKOB.
[IpssMOYTrOJBHUK, KBaJIpaT: UCIIOJIb30BAaHIE CBOMCTB CTOPOH, YIJIOB, Muaronanei. M3obpaxenue
reoMEeTpUIecKuX (PUTyp Ha HEJTMHOBAHHOM Oymare ¢ MCIOJIb30BaHUEM IIUPKYJIS, TMHEHKH, yrOJbHHKA,
TpaHcnoptupa. Iloctpoenus Ha kieruyaroil Oymare. Ilepumerp mHoroyronsHuka. [lonsitue mnomanu
Gburypsr; eaMHUIBI H3Mepenus wiomanu. [Ipudmmkéanoe n3Mepenne miomanu Guryp, B TOM 4ucie Ha
KBajipaTHOU ceTke. [IpnbnnxénHoe n3MepeHue JUIMHbI OKPYXHOCTH, IUI0oIIa U Kpyra. CUMMeTpusi:
LIEHTpaJIbHAas, OCeBas U 3epKaybHas cumMeTpuu. [loctpoenne cummeTpuunsix Guryp. Harnsansie
MPEJCTaBICHHS O TPOCTPAHCTBEHHBIX (DUTYpax: Mapajuiesienune i, Kyo, Ipu3Ma, mupaMua, KOHyC, [ITHH/D,
map u cepa. M3o0paxenue npocrpancTBeHHBIX ¢uryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB, IIWJIMHPA
u koHyca. Co3znanue Mojesneil MpoCTpaHCTBEHHBIX (puryp (13 Oymaru, mpoBOJIOKH, IUIACTUIIMHA U

ap.). [loustre 06bE€Ma; equHuIbl u3MepeHus 00bEMa. OOBEM MPSIMOYTOJIBLHOTO NapaJljIesienunea, Kyoa.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

OcBoenue yuebOHOro mpeamMera «MaTemMaThKay T0JDKHO 00eCcTIeYnBaTh JOCTIKEHNE Ha YPOBHE OCHOBHOTO
o0m1ero o0pa3oBaHus CICIYIOMINUX JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaATEIBHBIX
pe3yabTaToB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS MPOTPAMMBI Y4eOHOTO mpeaMeTa «MaTeMaTukay XapakTepU3yroTCs:

IMaTpuoTHyYecKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpEca K MPOILIOMY U HACTOSIIIEMY POCCUICKON MAaTeMAaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM
K JOCTM)KEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTHUYECKOM IIKOJIbI, K UCIIOJIb30BAaHUIO ITUX
JOCTIDKEHHM B IPYTrUX HayKaxX U MPUKIATHBIX chepax.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHM E:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00s3aHHOCTEH Ipak/JaHWHA U PEAIM3alliH €ro MpaB, MPEICTaBICHUEM O
MaTeMaTHYE€CKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IIMUHBIX CTPYKTYP, SABJICHUM, TPOLIEYP IPAKIaHCKOTO
ob1ecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO STUYECKUX MPOOIIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUIN HAyKH, 0CO3HAHWEM BOXHOCTH MOPATbHO-ITUYECKUX MPUHITUTIOB
B JEATEIBHOCTH YUYEHOTO.

Tpyaosoe Bociuranue:

YCTaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHIECKON HANIPaBJICHHOCTH,
OCO3HAaHUEM BOKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEH KU3HH JIJISl YCIICITHON
npodeccrnoHalbHOM IEeATENBHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHH; 0CO3HAHHBIM BEIOOPOM U
MIOCTPOCHUEM MHAUBUAYATLHOMN TpaeKTOpUU 00pa30BaHMsl U KU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX
HWHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

JcTeTHYecKoe BOCIUTAHNE!

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHYECKUX 0OBEKTOB, 3a/a4,
peuieHui, pacCcyX1I€HU; YMEHHUIO BUJETh MaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI' 0 IIO3HAHUSL:

OpHUEHTAIIMeH B IEITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MIPEJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOIbI U OOIIECTBA, TOHUMAaHUEM MaTeMaTHYECKON HAYKHU KaK
cdepbl 4eTOBEUECKOH AeATeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JUISl pa3BUTHSI LIMBWIIU3ALINM;
OBJIQJICHUEM SI3bIKOM MAaTEMAaTHKH U MAaTEMaTUYECKOM KyJIbTYpOU KaK CPEeICTBOM MO3HAHUSI MUPA;
OBJIQJICHUEM MPOCTEHIIIMMU HAaBbIKAMH UCCIIEA0BATEIbCKOM ACSITEIIBHOCTH.

dusuveckoe BOCNIUTAHUE, (POPMHUPOBAHUE KYJIbTYPHI 310POBbS M IMOIMOHAJIBLHOI0 0J1arOIOJIYYHA:

TOTOBHOCTBIO IIPUMEHSITh MAaTEMAaTUYECKHUE 3HAHUS B UHTEPECaX CBOETO 3J0POBbs, BEACHUS 310POBOIO
oOpa3a )kHU3HH (310pOBOE MUTAHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXA, peryispHas puznyeckas
aKTUBHOCTH); C(HOPMHPOBAHHOCTHIO HAaBbIKA pe(IeKCHH, IPU3HAHUEM CBOETO MPaBa Ha OUIMOKY U TAaKOTO JKe
MpaBa Jpyroro 4ejoBeKa.

JK0JI0rHYecKoe BOCIIUTAHHUE:

OpUEHTAIlMel Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUMN IS PElIeHus 3a7a4 B 00J1aCTH COXPaAaHHOCTH
OKpYXarollel cpeibl, INIAHUPOBAHUS MTOCTYNKOB M OLEHKH UX BO3MOXHBIX MOCIIEICTBUM ISl OKPYKAIOIIEH
CpelIbl; OCO3HAHKMEM TII00AIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelIeHus.

JINYHOCTHBIE pe3yabTaThl, 00ecneYuBaAIOIIHE ATANTANNI 00YUAI0IIErocs K H3MEHSII0IMMCS
YCJI0BHAIM COLMATBHOM M NPUPOAHON cpeabl:

— TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUAX HeOHpe,I[eJ'IéHHOCTI/I, MOBBIIIICHUIO YPOBHHA CcBOCH
KOMIICTCHTHOCTH 4YCPE3 MMPAKTHICCKYIO ACATCIIbHOCTD, B TOM YHUCJIC YMCHUC YUUTHCA Y IPYTUX HMHCﬁ,



HpHOGpeTaTB B COBMECTHOI ACATCIIbHOCTU HOBBIC 3HAHUS, HABBIKHA U KOMIICTCHIIUU U3 OIbITA JPYTUX;

— HE00X0MMOCTHIO B JOPMUPOBAHUH HOBBIX 3HAHHIA, B TOM YHCIie (POpMYIHPOBATh UCH, TOHSITHUS,
THIIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHUCIIE paHEee HEU3BECTHBIX, OCO3HABATH JIC(PHUIIUTHI

COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TPEOYIOUINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PELLIEHUS U AEUCTBUSL, (POPMYIUPOBAThH

1 OLCHUBATH PUCKH U MIOCIICACTBUA, @OpMHpOBaTI) OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yibTaThl OCBOEHUS IPOTrpamMMbl yueOHoro npeamera «MaremaTtuka»

XapaKTCPU3YIOTCA OBJIAACHUCM YHUBEPCATIbHbIMU RO3HA6AM €/1bHbIMU deﬁcmeu;wu, YHUBEPCANTIbHbIMU

KOMMYHUKAMUBHbIMU oeticmesusmu U YHUBEPCAJIbHHIMU PeCY/IAMUBCHBIMU oeticmeusmu.

1) Vuusepcanvuvie nosnasamenvhvle oelicmeus 06ecneuusarom Gopmuposanue 6Da308vix KOZHUMUGHIX

npoyeccoes 06ytta;0u;uxc;z (06’60€Hu€ Memo008 NO3HAHUSA OKpyotcarnoweco mupa, NPUMEeREerHUe 102u4eCKux,

UCce008amenbCKux onepayull, ymeHuii pabomams ¢ uHgopmayueti).

Ba3oBble Jiornueckue aeiicTBUA:

— BBISBIIATH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKH MaTEMaTHYECKUX 00ObEKTOB, IOHITHUH,
OTHOIICHUI MEXy MOHATUAMU; GOPMYIUPOBATH ONPEeNICHUs IOHATU; yCTaHABIUBATh
CYILIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIINN, OCHOBAHUS [l 00001EHUs M CPaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

— BOCIIPUHUMATh, OPMYIHPOBATH U IPEOOPA30OBHIBATH CYXKICHUS: YTBEPIUTEIbHbIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBISIBIIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTUBOpEUHs B (pakTax, TaHHBIX,
HaOIOJICHUSAX U YTBEPKACHUSX; TIpeuIaraTh KPUTEPHUH ISl BBISBIICHUS 3aKOHOMEPHOCTEHN U
MIPOTUBOPEUUIA;

— JACJIaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

— pa30upaTh A0Ka3aTeNbCTBA MATEMAaTHYECKIX YTBEPKACHUHN (TIPSMBIE U OT MPOTUBHOTO ), TPOBOJAUTD
CaMOCTOSITENIbHO HECIIOKHBIE OKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOHpATH c1I0CO0 pelieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOXOISAIMINNA ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble nccienoBarejabCKHe JeHCTBUA:

— HCIIOJIb30BATH BOIIPOCHI KAK HCCJIeI0BaTEIbCKUI HWHCTPYMCHT IIO3HAHUS; q)OpMy.TII/IpOBaTL BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie MpoOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHABJIMBAThH HCKOMOC U JTAHHOC,
(I)OpMI/IpOBaTB TUIIOTE3Y, apryMCHTHUPOBATH CBOIO IMMO3UIIUIO, MHCHHC,

— TPOBOJUTH MO CAMOCTOSTEIIBHO COCTABJICHHOMY ILJIaHY HECJIOMKHBIN 3KCIIEPUMEHT, HEOOJIbIIIOE
HCCIIEIOBAHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MeXay co0o0ii;

— CaMOCTOATCIIBHO (I)OpMyJIHpOBaTB O606H.ICHI/ISI W BBIBOJIBI ITO pE3YyJIbTaTaM HpOBCI[éHHOl"O
Ha6J'IIO,Z[eHI/I$I, HucciacaoBanus, ONCHNUBATL JOCTOBCPHOCTD MMOJIYYCHHBIX PE3YJIbTATOB, BLIBOJIOB U



00001LIEHNI;

— IMPOrHO3UPOBATH BO3MOKHOC PA3BUTHC IIPOLECCCA, a TAKIKC BBIABUI'aTh NPCANIOJIOKCHUA O €0

Pa3BUTUHU B HOBBIX YCIIOBHSIX.
Padorta ¢ nndopmanmeii:

— BBISBJIATh HEAOCTATOYHOCTH U I/I36LITO‘-IHOCTB I/IH(I)OpMaI_II/II/I, JaHHBbIX, H€O6XOI[I/IMBIX JJIA peH_IeHI/Iﬂ
3a/1a4M;

— BBIOMPATH, AaHATM3UPOBATH, CHCTEMATH3MUPOBATH M HHTEPIIPETUPOBATH HH(DOPMAIIHIO PA3IINIHBIX
BUJIOB U ()OPM IPEICTABIICHHUS,

— BBIOUpATH GOpMY IpeACTaBICHUS HHPOPMALIMU U HIUTFOCTPHPOBATDH PELIacMbIe 331a4H CXEMaMH,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OLIEHUBATh HAJAEKHOCTh MH(OPMALIUY TIO KPUTEPHUSIM, ITPEITI0KEHHBIM YUUTENIEM HIIN
c(OpMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) YHuueepcanvHble KOMMYHUKAMUBHDBLE OeliCMEUsl 00eCneyusaron chopmMupo8aHHOCHb COYUATLHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

OO01enue:

— BOCIPUHUMATH U (bOpMy.]'H/IpOBaTI) CYXXICHHA B COOTBETCTBUU C YCJIOBUAMU U LICITAMU O6HICHI/I$[;
SICHO, TOYHO, 'PAMOTHO BBIPAXKAaTb CBOIO TOUYKY 3pCHUA B YCTHBIX U IMCbMECHHBIX TCKCTAX, 1aBaThb

MOACHCHUA 110 XO4y PCUICHUA 3a/ladyi, KOMMCHTHPOBATH HOJ'Iy‘—IGHHI:IfI PE3YIbTAT,

— B XOJI€ 00CYXICHUS 33]1aBaTh BOIPOCHI IO CYIIECTBY 0OCYXIaeMOM TEeMbI, TPOOIEMBI, pelaeMon
3aJ]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISATH CBOH CYXICHUS C
CYXIICHUSIMH JPYTUX YYaCTHUKOB JAHMAIOTa, OOHAPYKMBATh Pa3IMYKe U CXOJICTBO TIO3HIIUI; B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— TMPEACTaBJIATh PE3yNbTaThl PEHICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHUS, TPOEKTA;
CaMOCTOSITENILHO BHIOMPATh (hOpMaT BHICTYIUICHHSI ¢ YYETOM 3a/1a4 MTPe3eHTAIU U 0COOEHHOCTE!
ayJUTOPHUU.

CorpyaHuyecTBo:

— IIOHUMATh U UCIIOJIb30BAaTh IIPECUMYIICCTBA KOMaH,Z[HOﬁ u HH,I[HBH,Z[Y&HBHOIZ pa6OTBI IIpU pCIICHUN
y‘le6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— IIPUHUMAThb LECJIb COBMECTHOM ACATCIIbHOCTH, IINIAHUPOBATH OPraHu3allio COBMECTHOM pa6OTBI,

pacnpenensiTs BUIbl paboT, JOroBapuBaThCs, 0OCYKIaTh MPOIIECC U Pe3ysbTaT paboThl; 06001aTh
MHEHUS HECKOJIbKUX JTFO/ICH;

— Y4acTBOBaTh B IPyNNOBbIX (hopMax paboThl (00CyX1eHHS, 0OMEH MHEHUSMHU, MO3TOBbIE IITYPMbI U
p.);

— BBIINIOJHATH CBOIO YaCTb pa6OTLI " KOOpANHUPOBATH CBOU JIENCTBUSA C APYTrUMHU WICHAMU KOMAH/bI;

— OIIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUS.

3) VYuueepcanvnvie pecynamuenvie oeiicmeus obecneuusaom Gopmuposanue cCMblCi08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranm3zanms:
CaMOCTOSITENILHO COCTABIIATH TUIAH, alTOPUTM PEIICHUS 3a/1a4u (MIIA €T0 4acTh), BRIOUPATh CIIOCO0



pereHus ¢ ya€TOM UMEIOIIUXCS PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUN C yYETOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb:

— BJIaJACTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITPOLECCa U pE3yJIbTaTa pCHICHUSA

MaTeMaTHUYECKOM 3a1a9H;

— MPEIBHUIETb TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPY PEIICHHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B

JACATCIBHOCTD HA OCHOBEC HOBBIX O6CTO$[TCJII)CTB, HaﬁﬂeHHLIX OHII/I6OK, BBISIBJICHHBIX TPYI[HOCTCI\/JI;

— OLIEHMBATh COOTBETCTBUE PE3YJIbTAaTa AESATEIbHOCTH MOCTABICHHOM 1IEJIU U YCIOBUSAM, OOBSICHATh
MIPUYMHBI TOCTHXEHUS UM HEIOCTUKEHUS 11eJI1, HaX0JUTh OIIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmMeTHBI€ pe3ynbTaThl OCBOEHUS paboyell mporpaMMBbl [0 MaTeMaTUKe MPECTaBIEHbI B Kypce
«Marematuka 6 Kiracc. Pa3BuTHe TorHdecKnx Hp@)ICTaBHCHI/Iﬁ 1 HABBIKOB JIOTHUYECKOT'O MBIIIJICHU S
OCYIICCTBIIACTCA HAa NPOTAXKCHHUU BCEX JICT O6yquH${ B OCHOBHOI1 IITKOJIE.

OcBoenue yaeOHOTOo Kypca «MareMaTruka» B 6 KJ1acC OCHOBHOM IIKOJIBI JIOJDKHO 00SCIIeunBaTh
AOCTMIKCHUC CIICAYIOMIUX MPEAMETHBIX O6paSOBaTeJ'H)HBIX PE3YIbTATOB:

YucJia 1 BBIYUCJICHUA

3HaTh ¥ TOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMHU BHJIAMH YHCEN U CIIOCOOAMH MX 3aIHCH,
MePEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aMMCH YKCIIa K APYTOM.

CpaBHHBATH M YHOPSAAOYHMBATH IIEJIbIE YK CIIA, OOBIKHOBEHHBIC U JICCATHYHBIC IPOOH, CPAaBHUBATD YMCIIA
OJTHOTO W Pa3HBIX 3HAKOB.

BEIMONHATE, codeTasi yCTHBIC ¥ MIMChMEHHBIC IPUEMBI, apH(PMETHIECKHE ICHCTBYSI C HATYPATHHBIMU H
LEJIBIMH YHCIIAMH, OOBIKHOBEHHBIMH U JIECITHYHBIMU JIPOOSIMH, TIOJIOKUTEIBHBIMUA U OTPUIIATECITbHBIMH
YHCITaMU.

Bbrauciate 3HaueHMS YMCIOBBIX BBIPAKEHHA, BHITIOIHATD PUKUIKY U OLIEHKY PEe3y/IbTaTa BEIYACICHUH;
BBITIOJIHATE TIPe00pa30BaHsI YUCIOBBIX BHIPAKEHHI HA OCHOBE CBOWCTB apU(PMETHUECKUX ACHCTBUIA.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOH MPSIMOK C COOTBETCTBYIOIIMM € YUCIIOM U H300pa)aTh YncIia
TOYKAMHU Ha KOOPJAWHATHOM MPSAMOH, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSMOYTOJIBHON CHCTEME KOOPAWHAT C KOOPIMHATAMH STOH TOUKH.

OKpyTJISTh LEJbIE YUCIIA U ICCATUYIHBIC IPOOU, HAXOAUTh IPUOIMIKCHUS YUCEIL.

YucJioBble M 0yKBEHHbIE BbIPAKeHUS

IloHuMaTte u YHOTpe6J'I$[TL TCPMHHDI, CBA3aHHBIC C 3alIMCBIO0 CTCIICHU YUCJId, HAXOAWUTDb KBaApaT U Ky6
YHnciia, BBIYMCIIATH 3HAUYCHHS YHMCIIOBBIX BLIpa)I(eHHfI, CoACPpIKAIUX CTCIICHU.

ITonp30oBaThCs MpHU3HAKaMU JCIIMMOCTH, PACKIIAAbIBATh HATYPAJIBbHBIC YN CJIa HA IPOCTBIC MHOXKHUTCIINU.

ITonp30oBaThCs MaCIJ_ITa6OM, COCTABJIATH MPONIOPIUN U OTHOLICHUS.

Hcnons30BaTh 6YKBLI JJIA 0003HAYCHHS YHCell IIpU 3a1nMCu MaTEMATHICCKUX BBIpa)I(eHI/Iﬁ, COCTaBJIATH
6YKBCHHBIC BBIPAXKCHUSA U (I)OpMYJ'ILI, HaxXoAUuThb 3HAYCHUA 6YKBCHHBIX BBIpa)KeHPIfI, OCYIICCTBJIAA
HCO6XO,Z[I/IMBIC NOACTaHOBKH U HpCO6pa3OBaHI/ISI.

HaxoauTe HEM3BECTHBIM KOMIIOHEHT PaBCHCTBA.

Pelenue TeKCTOBBIX 32124

Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33]]a4U ApU(PMETHIECKUM CIIOCOOOM.



Pemrate 3amaun, CBsA3aHHBIE C OTHOLIEHUEM, IPOTIOPLUHUOHAIBHOCTHIO BEJIMYMH, IIPOLIEHTAMU; PEIIaTh TPU
OCHOBHBIE 33/1a4¥ Ha JpOOU U IPOLIEHTBHI.

Pemrats 3agauu, conepkaiiye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMS, PACCTOSHUE,
[IeHa, KOJIMYECTBO, CTOUMOCT; TPOU3BOIUTENILHOCTh, BpeMs, 00bEMa paboThl, HCIIOJIB3Ys apUPMETUYECKHE
JNEUCTBHUS, OLEHKY, IPUKUIKY; II0JIb30BAThCA CIMHULIAMHA U3MEPEHUS COOTBETCTBYIOIUX BEJIUYMH.

CocraBisiTh OyKBEHHbIE BBIPRXKEHUS 10 YCIIOBUIO 3aJauU.

N3Bnekars nHpOpMaInio, NpeICTaBICHHYIO B Ta0JINIIAX, HA JIMHEMHOM, CTOJIOYATON MM KPYTOBOM
JyarpaMmax, MHTEPIPETUPOBATh MPEICTABICHHbIE JaHHBIEC; HCIIOIb30BaTh JaHHBIC IIPHU PEILICHUM 3a/1a4.

[IpencraBisaTh HHOOPMAIIHIO C TIOMOIIBIO TAOIUI, THHESHHON M CTOJIOUATOM JHArpaMMm.

Harasignas reoMeTrpust

[IpuBoIUTE MpUMeEpbl 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOLIUX (POPMY U3YUEHHBIX T€OMETPHUUECKUX
IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX U CUMMETPUYHBIX (PUTYP.

N300paxkaTh ¢ NOMOIIBIO LIUPKYJIS, TMHEWKH, TPAHCIOPTHPA Ha HETMHOBAHHOM U KJIeT4aToi Oymare
M3YYEHHBbIE MJIOCKUE TeOMETpUYECKe PUTyphl U KOH(PUTYpallMi, CHMMETPUYHBIE (PUTYPHI.

[Tonb30BaTbCsi reOMETPUUECKUMU MOHATHSIMU: PABEHCTBO (PUTYP, CUMMETPHUSI; UCIIOTIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CHMMETPHUH, LIECHTP CUMMETPHHU.

HaxonuTe BeIMUMHBI YTIIOB H3MEPEHHUEM C ITOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbl 3aJaHHOW BEJTMYMHBI,
II0JIb30BATHCS MPU PELICHHH 337a4 IPayCHOM MEPOH YIJIOB; pacliO3HaBaTh HA YEPTEkKAX OCTPBIN, MPSMOH,
Pa3BEPHYTHIN U TYNOHN YIJIBL.

BeruucnaTe AMHY 10MaHOM, IEPUMETP MHOTOYTOJIBHHKA, MOJIb30BaThCS €IMHUIIAMYA U3MEPEHUS JJINHBI,
BBIPAYKATh OJJTHU €IMHULBI U3MEPEHUS NJIUHBI Yepe3 APYTHE.

Haxouts, HCIIOJIB3Ys 4EPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEKIY IBYMS TOUYKaMHU, OT TOYKH J10
MpSAMOM, IJIMHY NTYTH Ha KBAJIPATHOM CETKE.

Beraucnare miomaaps (GUryp, COCTaBJIEHHbIX U3 IPSIMOYTOJIBHUKOB, HCIIOJIb30BATh pa30MeHNE Ha
IPSIMOYTOJIbHUKH, Ha PaBHbIE QUIYpPBI, 1OCTPaUBAHUE JI0 IPSAMOYTOJIBHUKA; 10JIb30BATHCSI OCHOBHBIMU
€IMHHALIAMU U3MEPEHU IUIOIAAN; BBIPAKATh OJTHU €IMHULBI N3MEPEHUS IUIOIAJN Yepe3 APYTrue.

Pacrnio3HaBathe Ha MOJENAX U U300paKEHUAX TUPAMUY, KOHYC, IMJIMHIP, UCIOIb30BATh TEPMHUHOJIOTUIO:
BepILUHA, peOpo, paHb, OCHOBAHUE, Pa3BEPTKA.

N306pakaTh Ha KjleT4aToN Oymare npsiMOYroJIbHbIN MapasulesIeuIe.

Bbruucnare 00bEM nNpsAMOYTroJIbHOTO Mapajulesenuiesaa, Kyoa, Hoab30BaThCsi OCHOBHBIMU €IMHULIAMHU
u3MepeHus 00bEMa; BeIpaXKaTh OJIHU €IMHUIIBI U3MEpEeHUs1 00bEMa yepes pyrue.

PemaTe HecnoxHbIE 3314l HA HAX0KIEHUE FEOMETPUUYECKUX BEJIMYMH B IIPAKTUUECKUX CUTYaLUsX.



TEMATHYECKOE INIAHUPOBAHHUE

Ne  HaumenoBaHue pa3/ie0B H TeM Koamuecrso wacos Jara Brit gesreLaocTn Buasl, DJIeKTPOHHBIE
n/nm  [mporpamMmsl H3y4eHust $hopmbr (undposbie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTDOJIS 06pasoBaTenbHbIE
paboTsl paboTsl pecypesI
Pasznen 1.Harypaabnble umcaa. [leficTBHSL ¢ HATYPAJAbHBIMH YHCIAMH
1.1, |Apudmernueckne neficteus 5 0 0 01.09.2022 | HccnenoBaTh YHCIOBEIC 3aKOHOMEPHOCTH, IPOBOIUTb YHCIIOBBIE KCIIEPUMEHTEI, BBIIBUIAT H Yerubiid https://resh.edu.ru
MHOTO3HAYHBIMH HATYPAbHBIMHYHCIAMH. 06.09.2022 | 0GOCHOBEBIBATH MHIIOTESHI; onpoc;
Kputuuecku OLEHMBATH IONYYEHHBIH PE3yIbTAT, HAXOMUTb OMHMOKH, OCYLIECTBIATH [MucbmennbId
CaMOKOHTPOJIb, IIPOBEPsAsE OTBET HA COOTBETCTBUE YCIOBMIO; KOHTPOJIb; /
BeimonssaTh apudMeTHyeckue IeHCTBHS C MHOTO3HAYHBIMH HATYPAIbHBIMU YHCIIAMH, HAXOIUTh
3HAYEHUS] YUCIIOBBIX BHIPAXKEHUH cO CKOOKaMU U €3 CKOOOK; BBIYHCIIAT 3HAUCHNUSI BHIPOYKCHHUH,
COICPIKAILMX CTENECHY;
BBINOIHATS NPUKUIKY M OLEHKY 3HAYEHHI YHCIIOBBIX BBIPAXKEHUMN, TPUMEHSTH IIPUEMBL
HPOBEPKHU PE3yJIbTaTa;
1.2, |TmcnoBbie Bhipaskerus, MOPAOK AeHcTBHI, 4 0 0 07.09.2022 Pemmath TeKCTOBBIE 33/1auH, BKIIOYAIOUIUE TIOHATHS ETMMOCTH, apH(METHIECKUM CIIOCOOOM, Yernpii https://resh.edu.ru/
HCTOB30BAHME CKOGOK. 12.09.2022 HCIIOJIb30BaTh Mepebop BCEX BO3ZMOKHBIX BAPUAHTOB; onpoc; .
MozenupoBath X0X peLICHHS 3ajadyd C MOMOIIBIO PHCYHKA, CXEMBI, TaOIHMLbI; Mucbmenniii
[IpuBoauTh, pa3bupaTh, OLEHMBATb PA3NHYHbIE PELICHMS, 3AMHCH PEUICHHH TEeKCTOBBIX 3ajay; KOHTPOIE;
KpuTiuecky oneHuBaTh MOTyYeHHbIH pe3yIbTaT, HAXOAUTH OIHUOKH, OCYLIECTBIATh
CaMOKOHTPOJIb, IIPOBEPSISI OTBET Ha COOTBETCTBHE YCIOBHIO;
BhInonHATh MPUKUKY U OLEHKY 3HAUEHUH YHCIOBBIX BHIPAKEHUI, IPHMEHATH NPHEMBI
MPOBEPKHU PE3yJIbTaTa;
1.3. |Oxpyrrene narypanbisix wncen. 4 0 0 13.09.2022 | BeimonHsATs apudMeTHdecKue JSHCTBHS ¢ MHOrO3HAYHBIMU HATyPAIbHBIMU YHUCIIAMH, VerHbiit https://resh.edu.ru/
16.09.2022 | HaxoaMTb 3HAYEHUS YNCIOBBIX BHIPAKCHMUIT CO CKOOKaMu 1 6e3 CKOOOK; BHIYMCIATh 3HAYCHNS orpoc;
BBIPAJKEHUH, COZIEPKAIIUX CTEHEHH; ITucbmenHbIi
KOHTPOJIb;
1.4, lenuTenu u KpaTHbIE YuCia; 4 0 0 19.09.2022 | HccnenoBaTh YHCI0BbIC 3aKOHOMEPHOCTH, IPOBOUTD YHCIOBBIC IKCIICPHMEHTHI, BBIABUIATh I VerHbiit https://resh.edu.ru/
HauboIbIIMi 00UIMH AeIUTENb 1 22.09.2022 | 00OCHOBBIBATH FMITOTE3BI; o11poc;
HauMEHbIIee oblee KpaTHOe IIncpmenHBbI
KOHTPOJIb;
1.5, [Pasnoxenme umcna Ha MPOCTHIe 3 1 0 23.09.2022 | HccnenoBarh 9MCIOBBIC 3aKOHOMEPHOCTH, POBOIUTH YHCIIOBBIC SKCIIEPUMEHTHL, BHIIBATATh U | Y CTHBII https:/resh.edu.ru
MHOKHTETH. 27.09.2022 | 06OCHOBBIBATD TMIIOTESHI; 0rpoc;
BsinonssaTh apuMeTHIecKne AeHCTBIS C MHOrO3HAYHBIMU HATYPAIbHBIMI YNCIIAMH, HAXOMUTH | [THChMCHHBII !
3HAYCHNUSI YUCIIOBBIX BEIPAXKCHMI CO CKOOKaMK 1 6€3 CKOOOK; BBIYUCIIATE 3HAYCHHS BHIPAXKCHHUI, | KOHTPOJIb;
COACPKAIIMX CTCIICHH; KonrponbHas
paborta;
16. |[leTMMOCTb CYMMBI H TIpOH3BEEHNS. 3 0 0 28.09.2022 | Uccnenosatb, 00CykaaTh, GOpPMyTHPOBATH K 000CHOBBIBATE BEIBOJ O YETHOCTH CYMMBI, YcrHbiid https://resh.edu.ru/
30.09.2022 | mpousseseHus: ABYX YETHBIX YKMCEN, ABYX HEUETHBIX YMCIE, YETHOTO M HEUETHOTO YHCEN; 0IIpoc;
HccnenoBaTh CBOWCTBA ACIMMOCTH CYMMBI M IPOU3BEICHHS HCEIT; [TrcoMeHHBbI
KOHTPOJIb;
17. |[denenne ¢ ocrarkom. 3 0 0 03.10.2022 | IIpuMeHSATb aNTOPHTMBI BEIYHCIEHNS HAHOOMbIIEro 00Mero AeMUTeNs i HAUMEHBIIET0 00mEro VcrHBIIT https://resh.edu.ru/
05.10.2022 | kpaTHOrO ABYX YMCEJ, ANTOPHTM Pa3JIOKEHHS YMCIIA Ha POCTBIE MHOKHTENH; orpoc;
VccnenoBath ycioBust 1eMMOCTH Ha 4 1 6; TInceMeHHbIH
KOHTPOJIb;
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CpaBHEHUH, ITPU BBIYHCIICHUAX,

KOHTPOJIb,

1.8. |PemeHne TEKCTOBBIX 3a1ay 14 06.10.2022 | dopMyIpOBATE ONPENENCHHS ASIUTENS i KPATHOI0, HAHOOBIIEr0 OOIIEro JEIUTENS KonrponbHas https://resh.edu.ru/
11.10.2022 | nanmenbero 0ONIET0 KPATHOTO, MPOCTOTO M COCTABHOTO YHMCEN; MCIIONB30BATh JTH TOHSTHS pabora;
[IPH PELICHNH 33/1a4;
IIpuMeHSATH AITOPUTMBI BBIYHCICHHS HAKO0IbIIET0 06IIEro AEMUTENS H HAMMEHBIIETO 001Eero
KPAaTHOrO JABYX YHCEII, AIITOPHTM Pa3JIOKEHHs 9KCIIa Ha IIPOCTHIC MHOKHTEIIN;
KoHcTpynpoBaTh MaTeMaTH4eCKHe IPEI0KEHHS € TIOMOLIBIO CB30K «I», KHIH», «ECIH. ..,
TO...»;
roro no pasueiny 40
Pasuen 2.Harasignast reomerpusi. IlpsiMble Ha miockoctn
2.1. |[lepnieHanKyIspHble MpsMBIE. 2 12.10.2022 | Pacnio3HaBath Ha YepTekax, PUCYHKaX CIydad B3aUMHOTO PACIIOJIOKEHHS ABYX MPAMBIX; VerHbI#f https://resh.edu.ru/
13.10.2022 | M306paskarh C MOMOILIbIO HEPTEKHBIX HHCTPYMEHTOB HA HEJIMHOBAHHOM M KIeT4aToil Oymare oIpoc;
JIBE TIEPECEKAIOLINECS TIPsIMbIE, JBE [apajlieibHbIC IPAMBIE, CTPOUTH HPSMYIO, [TrcoMeHHBbIH
HEpIIeH/IMKYIISIPHYIO JIaHHOM; KOHTPOJTb;
Pacro3HaBaTh B MHOTOYTOJIbHHKAX MEPIEHIUKYIAPHbIE W MAPaILICIbHbIE CTOPOHbI;
U306pakarh MHOTOYTOJIBHHKH C APAJUIEIbHBIMH, EPIICHIMKYIAPHBIME CTOPOHAMHE;
2.2. |[apamienbHbie HpsMbIE. 1 14.10.2022 | Pacro3HaBath Ha YepTexRax, PHCYHKAX CIy4an B3AHMHOTO PACON0KEHUS ABYX MPSMBIX; VeTHbIi# https://resh.edu.ru/
M306paxarh ¢ MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB HAa HEIMHOBAHHOM M KieTdaToif Oymare 0Ipoc;
JIBE TIEPECEKAIOIMEC NPAMBIE, JIBE NapauleIbHbIE NPAMbIE, CTPOUTH MPAMYIO, ITicoMeHHBbIH
HepIeH/IMKYIISPHYIO JIaHHOM; KOHTpOJIb;
Pacro3HaBath B MHOFOerHbHVIKaX HCpHeH}lMKyﬂﬂpr]e )it l'[apaﬂf[eﬂbﬂble CTOpOHb];
”306pa)l(aTb MHOFOyFOﬂbHHKH C l'[apaJ'IJ'IeHI:HLIMI/I, HCpHeH}lMKyHﬂpr]MH CTOpOHaMV[;
2.3. |PaccrosiHue Mexk/ly ABYMS TOYKAMH, OT 2 17.10.2022 | Haxoxuth pacCTosHHE MEKLY ABYMS TOUKAMH, OT TOUKH 0 IIPAMON, JUTHHY IIYTH Ha VerHbI# https://resh.edu.ru/
[TOUKHM 710 TIPSIMOM, JUIMHA [TyTH Ha 18.10.2022 | kBaapaTHON CeTKe, B TOM YHMCIIE HCIONb3Ys L (POBbIE PECYPCHI; orpoc;
KBa/IpaTHOI ceTke. ITucbmenHbIi
KOHTPOJIb;
2.4. |[IpuMepsl NPSMBIX B IPOCTPAHCTBE 2 19.10.2022 | IlpuBoAuTh HpHUMEpHl MapalieIbHOCTH U NEPIEHANKYIIPHOCTH NPAMBIX B IPOCTPAHCTBE; VerHbiit https://resh.edu.ru/
20.10.2022 orpoc;
TIncpmenHBbI
KOHTPOJIb;
toro mo pasnemy 7
Paznen 3. Ipooun
3.1. |OObIKHOBEHHAS APOOB, OCHOBHOE 3 21.10.2022 | CpaBHuBaTh M YNOpPANOYHBATH APOOHM, BHIOMPaTh CmOCOO cpaBHEHHS Apobeil; Yerusrit https://resh.edu.ru/
CBOICTBO pO0H, COKpaLIeHHE APOOEit. 25.10.2022 0IIpoc;
IIncpmeHHBII
KOHTPOJIb;
3.2. |CpaBHeHHe M ymopsjao4MBaHHE Jpoleil. 3 26.10.2022 | IlpexctaBusTh gecATHYHBIC APOOH B BUIE OOBIKHOBEHHBIX APOGEil i 0OBIKHOBEHHbIE B BUJIE VCTHBIIT https://resh.edu.ru/
28.10.2022 | mecATMYHBIX, UCIIONB30BATH SKBUBAJIEHTHBIE IIPE/ICTABIICHHUS APOOHBIX YUCEN TIPH UX oTpoc;
CPaBHEHHH, TIPU BBIYHCICHUSIX; TnceMeHHbIH
Hcnonb30BaTh AecATHYHbIE APoOH MPH MPeoOpa3oBaHUK BENUYNH B METPHYECKOH cHCTeMe KOHTPOJIb;
mep;
3.3. |lecaruumsie 1po0H 1 METpHIECKAS 3 07.11.2022 | CpaBHUBATH H YIIOPSIOYMBATH IPOOH, BEIOMPATh CIIOCO0 CpaBHEHHs Ipobeii; Yerubrit https://resh.edu.ru/
cricTema Mep. 09.11.2022 | TpexnctaBuath JecATHUHbIE APOOH B BUJe OOBIKHOBEHHBIX APODELi i OOBIKHOBEHHBIE B BHJIE 0I1poc;
JIECSTHYHBIX, HCIIOJIb30BaTh SKBUBAJICHTHBIC IPE/ICTABICHHS POOHBIX YHCEI IIPH UX TInceMeHHbIH
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34. |Apudmernueckue necTBus ¢ 10.11.2022 | BeumonsaTh apudMeTHUECKHE ASHCTBISA ¢ OOBIKHOBEHHBIMH H ISCSTHIHBIMU APOOIMI; Ycerubiid https://resh.edu.ru/
0OBIKHOBEHHBIMH H JI€CATHYHBIMU 14.11.2022 | Boiumciusth 3HAYCHHS BHIPAKEHHH, CONEPKAIUX OOBIKHOBEHHbIE 1 IECATHUHBIE IPOOH, 0I1poCc;
pOOsIMH. BEIIOJIHSATH IPeoOpa3oBaHus Apo0Oeid, BEIOUPATE CII0co0, IPHMEHSTh CBOHCTBA ITucsMeHHBIH
apu(METHIECKIX NEHCTBUN U palMOHANIN3AIMH BEIMHCIICHHUIL; KOHTpOJIb;
KontponbHas
pabora;
3.5. |OrHowenue. 15.11.2022 | CocraBisTh OTHOUICHHS U IIPOMNOPIHH, HAXOAUTH OTHOIIEHHE BEIMYHH, IETUTh BEIUUYMHY B VeTHbII https://resh.edu.ru/
17.11.2022 | janHOM oOTHOWEHKH. HaxoaWTbh SKCIEPUMEHTAIBHBIM MYTEM OTHOLICHHE JUIMHBI OKPYXHOCTH oI1poc;
K €€ auamerpy; ITucbMeHHbli
KOHTPOJIb;
3.6. |/lesenune B JaHHOM OTHOIIECHHH. 18.11.2022 | CocTaBisTh OTHOIICHUS U MPOMOPIHH, HAXOUTh OTHOIICHHE BEJIHYHH, ICIUTh BEINYHHY B VerHblit https://resh.edu.ru/
22.11.2022 | naHHOM oOTHOuIeHHH. HaxoJnTh SKCIEPHMEHTAIBHBIM MyTEM OTHOLICHHE JUTHHBI OKPYXKHOCTH orpoc;
K € nuaMerpy; [TucbMeHHbII
KOHTPOJIb;
3.7. |Macrab, mporopuusi. 23.11.2022 | CocraBnsiTh OTHONIEHHS W POMOPLNH, HAXOAUTh OTHOIICHHE BEINYMH, JIeIUTh BEIHYHHY B VerHblit https://resh.edu.ru/
25.11.2022 | pannom otHoweHuH. HaxoAuTb SKCEPUMEHTANBHBIM MYTEM OTHOLIEHHE JTHHBI OKPYKHOCTH oIpoc;
K e€ Auamerpys; [TncbMeHHslIi
KOHTPOJIb;
3.8. [[lomstie mporleHTa. 28.11.2022 | CocraBnsTh OTHOLIEHHS U PONOPLKH, HAXOJUTH OTHOLIEHHE BETHUHH, IENUTh BETUUMHY B VeTHBIN https://resh.edu.ru/
30.11.2022 | pannom oTHomenuu. HaxomuTh SKCTEpPUMEHTANBHBIM MyTEM OTHOIIEHHE JIHHBI OKPYKHOCTH omnpoc;
K €& IMamerpy; ITucbmenHbIi
WnrepnperupoBath MacmTad Kak OTHOICHME BEIHYMH, HAXOAMTh MaclTab IIaHa, KapThl U KOHTPOJIb;
BBIYMCIIATh PACCTOSIHUS, HCIOJIB3Ys MacIITa0; Kontposnbnas
OOBACHATE, YTO TAKOE IPOLIEHT, YIIOTPEOIIATH 000POTHI PEUH CO CIOBOM «IIPOIEHT»; PemaTs pabora;
3a/1auy Ha YaCTH, MPOLICHTHI, ITPONOPLIHH, HAa HAXOXKACHHE IPOOH (IIPOLICHTA) OT BEIHYHHBI 1
BEJIMYMHBI 110 €€ 1poOH (IPOLIEHTY), IpoOH (IIPOLIEHTA), KOTOPbIH COCTABIIAET OJJHA BEIMYNHA
OT JIPYTOid;
IIpuBoauTb, pa3buparh, OLCHHBATH PA3TMYHBIC PCIUICHWSA, 3aMHCH PELICHHH TEKCTOBBIX 3ajad;
3.9. [BbluncieHHE IPOLEHTA OT BETHYMHBI U 01.12.2022 | BeMHUCIATH IPOLEHT OT YUCIIA U YHCIIO 110 €0 HPOLIEHTY; VerHbiit https://resh.edu.ru/
BEIMYUHBI 110 €€ MPOIICHTY. 05.12.2022 ompoc;
IIncpmenHBbI
KOHTPOJIb;
3.10. [Pemenne TEKCTOBBIX 3a/1a4, €O AEPKALIUX 06.12.2022 | CpaumBaTh 1 ymopAA0UHBATE APO6H, BEIOMPATE CI0co cpaBHEHNs Apobei; Vet https://resh.edu.ru/
IpOOH M IIPOLIEHTHI. 08.12.2022 | OxpyrisiTh APOOH U IPOLCHTHI, HAXOAUTS IPUOIIKCHIIS YHCET; ormpoc;
Pemath 3aaun Ha YacTH, MPOLECHTHI, TPOIOPLIMH, HA HAXOKICHHE APOoOH (IIPOLIEHTA) OT [ucomennbii
BEIMYHHBI ¥ BETHYMHBI 110 e€ ApoOH (IpomeHTy), ApoOH (IPOLeHTa), KOTOPEII COCTABIACT KOHTPOIIb,

OJHa BEJIUYHHA OT JPYTOH;

[IpuBoxuTD, pa3bupaTh, OLEHNBATH PA3THIHbIE PEIICHHS, 3AMICH PEIICHHH TeKCTOBBIX 3a1aY;
U3BnexaTs HHGMOPMAIHIO U3 TAOMHI H THATPAMM, HHTEPIPETHPOBATH TAOIHUHbIE JaHHbIE,
OIpenenaTs HanOobllee i HaHMEHbIIee 13 IPEACTaBICHHbIX JaHHBIX;
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3.11. |IpakTuueckas padoTa «OTHOLICHH SUTHHBI 2 09.12.2022 | CpaBHMBATb U yIIOPSIIOYUBATE APOOH, BEIOHPATh CIIOCOO CpaBHEHUs APOOeii; YeTnplii https://resh.edu.ru/
OKPYXHOCTH K €€ IuaMerpy» 12.12.2022 | Ipexcrapnath fecATHUHbIE APOOH B BHJIE 0OBIKHOBEHHBIX APobeii u 0OLIKHOBEHHEIE B BUJIE ompoc;
JECSTHYHBIX, HCIIOJIB30BATh SKBHBAJICHTHBIC IIPEACTABIICHHS IPOOHBIX YHCEI [IPU HX [paxruyeckas
CPaBHEHHH, IIPU BBIYHCICHUSIX; pabora;
Pewarh 3a/1a4n Ha 4acTH, MPOLEHTHI, POIIOPLIHH, HA HAXOK/ICHHE APOOH (IIpoLEHTa) 0T
BETHYMHBI U BEIMYUHBI 110 €& 1po0u (IIpoLeHTy), Apobu (IIpoLeHTa), KOTOPbIi COCTaBIieT
OJiHa BEJIMYHMHA OT JPYTroH;
[puBoaKTS, pa3dupaTh, OLECHNBATH Pa3HYHbIC PELICHHS, 3aIUCH PELICHHIT TEKCTOBBIX 3a/1a4;
W3Bnexars nHQOpMALHIO 13 TAOIKI U AMAarpaMM, HHTEPIPETHPOBATh TAaOIMYHBIC JaHHbIC,
OIIPEeNIATh HAUOOIbIICE i HAMMEHBILIEE U3 NIPEICTABICHHbIX JaHHBIX;
roro mo paszaeny: 32
Paznen 4. Harasiguasi reomerpusi. Cummerpust
4.1. |OceBas CUMMETpHSL. 1 13.12.2022 | Pacno3HaBaTh Ha YepTEkKaxX U H300PaXKEHUSX, H300paKaTh OT PyKH, CTPOHTH € IOMOLIBIO VeTHblit https://resh.edu.ru/
HHCTPYMEHTOB (UIypy (OTPE30K, JTOMaHY0, TPEYToibHUK, IPIMOYTOJIbHUK, OKPYKHOCTB), onpoc;
CHMMETPHYHYIO JAHHOH OTHOCHTEJIBHO MPSIMOM, TOUKH;
O60CHOBHBaTb, ()l'[pOBepl'aTl) C IMOMOIIB IO KOHTpHpMMepOB yTBep)K}IeHV[ﬂ 0 CVIMMCTpI/IV[
duryp;
4.2. |lentpanbHas CHMMETPHS. 2 14.12.2022 | Pacro3HaBath Ha 4epTexax H H300paKEeHUsAX, N300paxkarh OT PyKH, CTPOHTD C OMOILLBIO VeTHbIi# https://resh.edu.ru/
15.12.2022 | uncrpymentoB (urypy (0Tpe3oK, JOMaHYI0, TPEYrolbHHK, IPAMOYTOIbHHK, OKPYKHOCT), ormpoc;
CHUMMETPUYHYIO JAHHOH OTHOCHUTEIBHO MPSIMOM, TOUKH; [TncbMeHHslIi
UccnenoBath CBOHCTBA H3yUCHHBIX GUTYD, CBA3AHHBIC C CHMMETPHEH, HCIOIB3YS KOHTPOJIb;
9KCIIEPUMEHT, HaOII0/ICHNE, MOJICITHPOBAHHE;
OG60CHOBBIBATH, ONPOBEPraTh C IOMOIIbIO KOHTPIPUMEPOB YTBEPAACHHS O CHMMETPHH
Guryp;
43. |[loctpoeHne CHMMETPHUHBIX (HTYD. 1 16.12.2022 | Pacno3HaBaTh Ha YepTekRax M H300PaKEHUSX, M300PaKATh OT PyKH, CTPOUTH C [IOMOLIBIO VerHbli https://resh.edu.ru/
MHCTPYMEHTOB (HUIypy (OTPE3OK, JOMAHYI0, TPEYTONbHUK, TPAMOYTOIbHUK, OKPYKHOCTB), orpoc;
CUMMETPUYHYIO JJAHHOW OTHOCUTEIIBHO NMPSMOM, TOUKH; TIncpmenHBbI
KoHcTpyupoBath reoMeTpuuecKie KOH(QUIypaiuy, HCoMb3ys CBOMCTBO CHMMETPHH, B TOM KOHTPOJIb;
YHCIIE C ITOMOLIBIO HU(POBBIX PECYPCOB;
4.4. [Mpaxkrnyeckas pabora «Ocesas 1 19.12.2022 | KocTpyupoBaTh reoMeTpUYECKHE KOH(YUIYPaLuH, HCIOMb3Ys CBOHCTBO CHMMETPHH, B TOM Tpaktuyeckas https://resh.edu.ru/
CMMETpHSD). YHCIIE C TOMOLIBIO IIU(POBBIX PECYPCOB; pabora;
UccnenoBath cBOICTBA H3YYEHHBIX (UTYD, CBA3aHHBIE C CAMMETPHEH, HCIOMb3YS
9KCIIEPUMEHT, HaOII0ICHNE, MOJICITHPOBAHNE,
45. |Cummerpust B IPOCTPAHCTBE 1 20.12.2022 | HaxoauTh mpUMEpH CHMMETDPHH B OKPYKAIONIEM MHPE; VerHblit https://resh.edu.ru/
OG60CHOBBIBATH, OMPOBEPraTh C IOMOLIHIO KOHTPIPUMEPOB YTBEPKACHHS O CHMMETPHH ompoc;
¢buryp; TTucbmeHHbli
KOHTPOJIb;
toro mo paszneny: 6
Pa3nen 5.Bbipakenusi ¢ GyKBamMu
5.1. |[IpumeHenvie GyKB IS 3aITHCH 1 21.12.2022 | Wcnonb3oBath GYKBEL s 0003HAUECHHS THCEN, TIPH 3aTHCH MATEMATHYECKUX YTBEPIK ICHHIT, YcrHbiid https://resh.edu.ru/
MaTeMaTHYECKUX BBIPAKEHUH H COCTaBJISITh OYKBEHHBIC BEIPAKCHHS 110 YCIIOBHIO 3a1a4H; onpoc;
[pEeUIOKEH U, HccnenoBarh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIIOIB30BaTh OYKBBI JUIS HX 3QIHCH; TlucsMeHHbIH

KOHTPOJIb,
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5.2. |BykBeHHBIC BEIPAKCHUS U YHCIOBBIC 1 22.12.2022 | ccnenoBath HECT0KHbIC YHCIOBBIC 3aKOHOMEPHOCTH, HCIIONB30BATh OYKBBI JUIS X 3aITHCH; Yerublit https://resh.edu.ru/
[10/ICTAHOBKH. Bolanciarh 4ncioBoe 3HaueHne OYKBEHHOTO BBIPAKCHHS [PH 3ajaHHBIX 3HAYCHHSX OyKB; onpoc;
ITucbmenHblit
KOHTpOJIb;
5.3. |BykBeHHbIC paBEHCTBA, HAXOKICHHE 2 23.12.2022 | HaxoauTh HEW3BECTHBI KOMIOHEHT apH()METHYECKOTO JCHCTBHS; VcrHbII https://resh.edu.ru/
HEM3BECTHOI'O KOMIIOHEHTA. 26.12.2022 or1poc;
ITucbMeHHbli
KOHTPOJIb;
5.4. |®opmyibt 2 27.12.2022 | 3anuchBath (POPMyYIBL: MEPUMETPA H IUIOMALH NPAMOYTOJIbHIKA, KBAAPATA; JTHHEI Yerublit https://resh.edu.ru/
28.12.2022 | oKpy)XKHOCTH, IUIOLIA/U KPYra; BBIIONHSATH BEIYUCIICHHS 110 3THM (HOpMyJIaM; 0oI1poc;
CoctaBnaTh GOpMyIbl, BEIPAXKAIOIIHE 3aBHCHMOCTH MEXY BETHUNHAMU: CKOPOCTb, BPEM, [TrcoMeHHBbIH
paccTosHUE; LeHa, KOMHYECTBO, CTOMMOCTD; POU3BOAUTEIBHOCTD, BpEMs, 006EM paboThI; KOHTPOJIb;
BBIMOJIHATH BBIYKCIICHHS 110 3THM (HOpMyIiam; KonrponsHas
pabora;
Vitoro mo pasneny: 6
Pasnea 6. Harusjanasreomerpus. ®@HUrypsl Ha IUIOCKOCTH
6.1. [YeThipéxyrobHUK, MPHMEPEI 2 29.12.2022 | Tlpemnarats n 06Cyk/aTh CHOCOG, alrOPHTMbI 110 CTPOCHHS, YCTHBIH https://resh.edu.ru/
4eTBIPEXYTOILHUKOB. 30.12.2022 | M3mepsth M CTPOHTD C IOMOIIBI0 TPAHCIIOPTHPA YIJIbl, B TOM 4HCIE B MHOFOYTOJbHHKE, ompoc;
CPaBHHMBATh YIJIbl; PACIIO3HABAThL OCTPBIE, MPAMBIE, TYIIbIE, PA3BEPHYTHIE YIJIbI; ITicoMeHHBbIH
KOHTPOJIb;
6.2. |[IpsMOyroJbHUK, KBAJPaT: CBOHCTBA 2 11.01.2023 | IMpennarats 1 00CY)AaTh CIIOCOOBI, AITOPUTMBI 10 CTPOCHHUS; VerHbI# https://resh.edu.ru/
CTOpOH, yIIIOB, THaroHaseii. 12.01.2023 | Pacno3naBaTh, H300pakaTh OCTPOYTOIbHBI, IPAMOYTOMbHBIH, TYTOYTOIbHbIH, orpoc;
PpaBHOOEPEHHBIH, PABHO CTOPOHHHUI TPEYTOJIbHUKH; ITucbmenHbIi
KOHTPOJIb;
6.3. |3mepenne yrios. 1 13.01.2023 | M306paskaTh Ha HENMHOBAHHOM U KJIETYATON GyMare ¢ UCIOJIB30BAHHEM YEPTEKHBIX VerHbI# https://resh.edu.ru/
HMHCTPYMEHTOB YETHIPEXYTONIBHUKH C 3IlaHHBIMU CBOMCTBAMH: C MApaslIeIbHBIMH, onpoc;
TePICHANKYIAPHBIMU, PABHBIMH CTOPOHAMH, IPAMBIMH YIIaMH | Jp., PABHOOCAPEHHbI IucbMeHHbIR
TPEYrOJIbHUK; KOHTPOJIb;
[pepnarats 1 00Cy&HaTh CHOCOOBI, AITOPUTMBI MO CTPOCHHUS;
6.4. |Buasl TpEyroibHUKOB. 2 16.01.2023 | M306paarh Ha HEMHOBAHHOM U KIJIETYATON GyMare ¢ HCHOJIb30BAHHEM YEPTEKHBIX VerHbI# https://resh.edu.ru/
17.01.2023 | uHCTPYMEHTOB YETHIPEXYTOIBHUKH C 32JaHHBIMA CBOICTBAMU: C NTAPAJLIEIBHBIMH, orpoc;
TIePICHANKYIAPHBIMA, PABHBIMH CTOPOHAMH, IPSAMBIMH YIIaMHi | Ap., PAaBHOOEAPEHHBIH TncsMeHHbIH
TPEYrOJIbHUK; KOHTPOJIb;
Ipennarats u 06CyxaaTh CIOCOOBI, ATTOPUTMBI 0 CTPOCHHS;
HccnenoBars, HCMOMB3Ys KCIEPUMEHT, HAOMIOACHKE, MOJACIPOBAHHE, CBOHCTBA
psIMOYTOJIbHUKA, KBaApaTta, pa30HBaTh Ha TPEYTOIbHHUKH;
OG60CHOBBIBATH, OMIPOBEPTaTh C IOMOIILI0 KOHTPIPHMEPOB YTBEPHKACHHS O IPIMOYTOIbHHKE,
KBa/JpaTe, PaClO3HABATH BEPHBIC H HEBEPHBIC YTBEPIKICHHS;
6.5. [[lepumeTp MHOTOYTONBHHUKA. 1 18.01.2023 | Borumcnsts mepuMETp MHOTOYTOJIbHAKA, TIOMAAb MHOTOYTOIbHAKA Pa3OHEHIEM Ha YcrHbiid https://resh.edu.ru/
NPSIMOYTOMbHUKH, HA PAaBHBIC (PUTYDEI, HCTIOIB30BATh METPHUECKHE € IUHHIIBI H3MEPCHHS orpoc;
JUIMHBI ¥ TIIOMIANN; IIncpMeHHBII
KOHTPOJIb;
6.6. [[lnomans GuUrypsl. 1 19.01.2023 | BhiumcasTh NEPUMETP MHOTOYTONBHHUKA, [UIOMIA/h MHOTOYTObHIKA Pa3OHeHIeM Ha YcerHbiid https://resh.edu.ru/
IPSIMOYTOMbHUKH, Ha PAaBHBIC (PUTYDEI, HCIIONB30BATh METPUYECKHE CANHHIIBI H3MEPCHHS oIpoc;
JUTUHEI | TJIOIIATH; TTuceMeHHBIH

KOHTPOJIb,
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6.7. |DopMmyisl iepuMeTpa | ILIOMALH 2 20.01.2023 | Bsrumcasth nepuMeTp MHOTOYTOIbHHKA, ILIOLIA/h MHOTOYTOJIBHHIKA Pa3OHeHHEM Ha VYerabiid https://resh.edu.ru/
[1PSIMOYTOJIbHUKA. 23.01.2023 | npsMOYroibHUKH, Ha PaBHbIC (PUTYPbI, HCIIOIB30BATH METPUUECKHE SANHU LBl H3MEPCHHS o11poc;
JUIMHBI YU IO, TInceMeHHBII
KOHTPOJIb;
6.8. |[IpnbuixEHHOE H3MEPEHHE MIIOLIA N 1 24.01.2023 | Ucnonbs3oBath npuOIIKEHHOE W3MEPEHNUE JIMH 1 [UIOMAEH Ha KiIeTdaToii Oymare, VYerabrid https://resh.edu.ru/
buryp. npubIIKEHHOE M3MEPEHHE JUTMHBI OKPY>KHOCTH, IUIOLIAH KPyra; ompoc;
TluceMeHHBII
KOHTPOJIb;
6.9. | Tlpakruueckas pabora «Ilmomans kpyran 2 25.01.2023 | Ucnonb30BaTh NpubIMKEHHOE W3MEPEHHE JUIMH | IUIOLA/CH Ha KieTyaToi Oymare, YcerHbiid https://resh.edu.ru/
26.01.2023 | npubiamxEHHOE H3MEPEHHE UTMHBI OKPY>KHOCTH, TUIOLIAJIH KPYTa; or1poc;
[paxTuyeckas
pabora;
Toro o pasneny: 14
Pazgexn 7.Ilos0kuTebHBIE H OTPHUATEbHbIE YHCIA
7.1. |Uensie yncna. 5 27.01.2023 | [IpuBoAMTb IPUMEPBI HCTIONB30BAHHS B PEATbHON KU3HU ONOKHTEIBHBIX M OTPHIATEbHBIX VeTHbIi https://resh.edu.ru/
02.02.2023 | uucern; o11poc;
M306paxarh Lenbie Ynucia, MON0KUTEIbHBIE H OTPUIATENbHbIE YNCIa TOUKAMU HA YHCIOBOH ITicoMeHHBbIH
HPsMOif, HCTIOIB30BaTh YUCIIOBYIO NPSMYIO JUIsl CPABHEHHS YHCE; KOHTPOJIb;
7.2. |Moaynb uncia, reoMeTpuyecKas 5 03.02.2023 | IIpuMeHATh IpaBUIa CPABHEHWs, YNOPSAOYMBATH LeENbIE YKMCIA; HAXOAMTh MOJYIb YHCIa, VCTHBIN https://resh.edu.ru/
MHTEPIPETALN MOLYJIA. 09.02.2023 ompoc;
ITucbmenHbIi
KOHTPOJIb;
7.3. [UucnoBbie MPOMEKYTKH. 5 10.02.2023 | TIpuBoHTH PUMEPHI HCIIOIB30BAHMS B PEAIbHON KH3HH MONOKHTEIBHBIX H OTPHLATEIBHBIX VerHbiit https://resh.edu.ru/
16.02.2023 | umcen; o11poc;
U306paxath wesble YHCIa, IOT0KUTENbHBIC i OTPHLATEIBHbIC YHCIA TOYKAMH Ha YHCIOBOI KonrponbHas
MPSIMOM, MCIIOJIBb30BATh YHCIOBYIO IPSIMYIO IJIsI CPABHEHHUSI YHCEIT; pabora;
7.4. |[lonoxkuTeNbHBIE H OTPHIATENHHBICYHCIIA. 6 17.02.2023 | IpuBoauTH IPAMEPHI HCIOIb30BAHNS B PEANbHON KU3HA MONOKUTENbHBIX H OTPHLATENBHBIX VerHbI# https://resh.edu.ru/
27.02.2023 | uucen; orpoc;
N300paxath Lenble 4ucia, NOJ0KUTEIbHbIC H OTPULATENbHBIE YHCIIA TOYKAMHU Ha YUCIOBOH IIncemenHBI
MPSIMOM, HCIIOJIb30BATh YHCIOBYIO IPSIMYIO IJIsI CPABHEHHUSI YHCEIT; KOHTPOJIb;
7.5. |CpaBHEHHUE M10J0KUTENBHBIX U 6 28.02.2023 | U306paskaTh Lenble YHCIa, TONOKUTENbHbIE H OTPUUATEIbHBIE YHCIA TOUKAMH Ha YHCIO0BOM VYerusiit https://resh.edu.ru/
OTpUIIATEIIBHBIX YHCEIL. 07.03.2023 | mpsiMOii, UCTIOTB30BATH YHCIOBYIO NPSMYIO ISl CPABHEHHS YUCET; o11poc;
[IprMeHsITh MpaBHIA CPABHCHHS, YHOPAAOYHBATH WENMbIC YHCIA; HAXOXHTH MOAYIb UHCIA; TucbMeHHbIH
KOHTPOJTb;
7.6. |Apudmerndeckue IeHCTBUS C 6 08.03.2023 | ®opmyarpoBaTh NpaBUIia BBIYUCICHHS C MTOJIOKHUTEIBHBIMU ¥ OTPUIIATEILHBIMH YHCIIAMH, YcrHbiid https://resh.edu.ru/
[10JI0KUTENbHBIMA W OTPUIIATEbHBIMH 16.03.2023 | maxomuTh 3HAYEHHS YNCIOBBIX BHIPAKEHHIT, COMEPIKAIIMX AEHCTBUS C TIONIOKUTETBHBIME 1 ompoc;
IHCTaMu. OTPHIATETbHBIMH YHCIIAMH; KomnrponbHas
[IpnMeHsTh CBOMCTBA CIOKEHHS M YMHOKEHHS s MpeoOpa30BaHHS CYMM H MPOM3BEICHHI; pabora;
7.7. [PemeHne TEKCTOBBIX 3a7a4 17 17.03.2023 | Pemrath TEKCTOBBIC 3aaud C PAlMOHANBHBIMH UHCIAMH; Vb https://resh.edu.ru/
03.04.2023 0IIpoc;
TIncpMeHHBII
KOHTPOJTb;
toro no paszaeny: 50

Pa3nea 8. IlpexcraBieHne JaHHBIX
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8.1. |[IpsmoyrosbHas cHCTeMa KOOPAMHAT Ha 1 0 04.04.2023 | OGBACHATH U HILTIOCTPUPOBATH OHATHE TPIMOYTOIBHON CHCTEMbI KOOPAMHAT Ha TI0CKOCTH, VYerusrit https://resh.edu.ru/
[LIOCKOCTH. HCII0JIb30BATH TEPMHHOJIOTHIO; CTPOMTH Ha KOOPAHHATHO IIOCKOCTH TOYKH 1 (YUTYPBI 110 0oIpoc;
3a/laHHBIM KOOPAMHATAM, HAXOANUTh KOOP/AMHATEI TOYCK; TIncsMeHHBIH
KOHTPOJIb;
8.2. |KoopamHaThl TOYKH HA IIOCKOCTH, 1 0 05.04.2023 | OGBACHATH U HILTIOCTPUPOBATH OHATHE PIMOYTOIBHON CHCTEMbI KOOPAMHAT Ha TLI0CKOCTH, VYerusiit https://resh.edu.ru/
aGcrricea n opJMHAaTa. HCII0JIb30BATH TEPMHHOJIOTHIO; CTPOMTH Ha KOOPAHHATHON [IOCKOCTH TOYKH 1 (YUTYPBI 110 oIpoc;
3a/laHHBIM KOOP/AMHATAM, HAXOAUTh KOOP/MHATHI TOYCK; TncbMeHHbIRA
KOHTPOJIb;
8.3. [CronGuaTble M KPYroBBIE IHArPaMMBL 1 0 06.04.2023 | Yurtars cronGuarsie U KpYroBble AHArpaMMBbl; HHTEPIPETHPOBATH JAHHbIC; CTPOUTH Yerublit https://resh.edu.ru/
cronbyarple AnarpaMmsi; orpoc;
[uceMeHHbIH
KOHTpOJIb;
8.4. [[IpaxTuueckas padora «Iloctpoerne 1 0 07.04.2023 | Yurath cron6yaThie ¥ KPyroBble JUATPAMMbI, HHTEPIPETHPOBATH JAHHEIE; CTPOUTH [paxTuyeckas https://resh.edu.ru/
rarpaMm. cronbuarple AnarpaMmsi; paborta;
8.5. [Perenue TeKCTOBBIX 337124, coaepkanmx | 12 1 10.04.2023 | Ucnosb30BaTh HHMOPMAIHIO, IPEACTABIEHHYO B Ta0IMIAX, HA AMarpaMMax Ui PeieHns KonrponsHas https://resh.edu.ru/
IaHHBIE, TIPEJICTAB JICHHBIE B TAOJIMIIAX U HA 11.04.2023 | TekcTOBBIX 3a/1a4 U 33/1a4 U3 PEaJbHOH KU3HU; paborta;
[inarpammax
llToro mo pasaeny: 16
Pasgen. 9. Harasjnasireomerpusi. ®urypni B nmpocrpaHcrse
9.1. |[psmoyromnbHbii mapanenenumes, kyo, 6 0 12.04.2023 | Pacno3HaBaTh Ha YepTekax, PUCYHKaX, OMICHIBATH IHPAMHJY, PH3MY, WHIHHAP, KOHYC, 1Iap, VerHbiit https://resh.edu.ru/
[ipu3Ma, IMPamMu/ia, KOHYC, LIIMHIP, 13.04.2023 | u3o0pakaTh UX OT PyKHU, MOJEIMPOBATH U3 OyMaru, IIaCTUIIMHA, TPOBOJIOKHU H JIp.; orpoc;
map u chepa. TIpuBOAUTS HPUMEPBI 0OBEKTOB OKPYKAIOLIET0 MUPA, HMEIOLX (HOPMBI HA3BAHHBIX TEIT; ITicbMeHHbII
Hcnons30Bath TePMUHOIOTHIO: BEpIUHHA, PeOPO, IpaHb, OCHOBAHNE, BBICOTA, PATHYC U AHAMETD, KOHTPOJIb;
pa3BépTKa;
9.2. | Usobpaxenue mpocrpancTBeHHbIX ¢uryp. | 1 0 14.04.2023 | Pacno3HaBaTh Ha YepTekKax, PUCYHKAX, OMHCHIBATH IHPAMU/Y, PU3MY, LAIHHIP, KOHYC, LIap, VerHbI# https://resh.edu.ru/
n300paxkaTh UX OT PYKH, MOJCIHPOBATh U3 OyMar, INIACTHIINHA, TIPOBOJIOKH U JIP.; ormpoc;
U3yuarh, HCTIOMB3YS SKCIEPHMEHT, HAOMIOACHNE, H3MEPEHHE, MO/ICTHPOBAHIE, B TOM YHCIC IucbMeHHbIR
KOMITBIOTEPHOE, 1 OIHCIBATH CBOMCTBA HA3BAHHBIX TEJI, BBISIBIATH CXOACTBA U PA3ITHUMSL: KOHTPOJIb;
MEX/y TUPaMHUION U IPU3MOi; MEX/Y LHINHAPOM, KOHYCOM H ILIapOM;
9.3. [[Ipumepsl pasBEPTOK MHOTOTPAHHUKOB, 1 0 17.04.2023 | Wcnonb308ath TEPMUHOIOTHIO: BEPIUKHA, peOPO, IPaHb, OCHOBAHNE, BHICOTA, PALUYC U Ycrubiid https://resh.edu.ru/
LIMTHH/IPA 1 KOHYCa. Iuamerp, pa3BEPTKa; oIpoc;
Pacno3HaBath pa3BépTky mapaiienenuieaa, Kyoa, Ipu3Mel, THPAMHbL, KOHYCA, IHIHHAPA; IIncpmeHHBII
KOHCTPYHPOBATh JaHHBIC TeJd U3 Pa3BEPTOK, CO3/aBATH X MOJIEIIH; KOHTPOJIb;
Co3zpaBath MOZIeNM MPOCTPAHCTBEHHBIX (Uryp (M3 Oymaru, mpOBONOKH, IMJIACTHIMHA U [p.);
9.4. |[Ipaktnueckas pabora «Co3naHne 1 0 18.04.2023 | PacmosnaBatb pasBEPTKH Mapasienenumesa, Kyoa, npu3Mbl, THPAMUJIb], KOHYCa, IHIHHADA; Tpaxruyeckas | https://resh.edu.ru/
MOjiesTei IPOCTPAHCTBEHHBIX (HTYDY. KOHCTPYHPOBATh JaHHBIC TeJIa U3 Pa3BEPTOK, CO3aBATH NX MOJEIH; pa6ora;
Co3/aBaTh MOJEH MPOCTPAHCTBEHHBIX ¢uryp (13 Oymaru, MpOBOTOKH, MIACTHINHA U IP.);
VI3MepsiTh Ha MOJENSAX: ATHHBI pEOEP MHOrOrPaHHUKOB, INAMETP IIapa;
9.5. |[lonstie 00bEMa; CAMHUIEI H3MEPEHUS 2 0 19.04.2023 | Baecru monsTHE 00BEMa IPOCTPAHCTBEHHBIX TEI; Yerubrit https://resh.edu.ru/
00BEMa. 20.04.2023 | U3y4YHTH SOMHHIIBI H3MEPEHHS 00beMa;; oIIpoc;
TIncpMeHHBII
KOHTPOJIb;
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9.6. |O6BEM HPSIMOYTOJIBHOT O 2 1 21.04.2023 | BoiBozuts (opmyny 06bEMA NMPSAMOYTONBHOTO IApaLIeNeNHIea; KonrponbHas https://resh.edu.ru/
napajnenenumnesa, kyoa, hopmynsio6néma 24.04.2023 | Bpraucnsts mo hpopMyam: 00bEM MPIMOYTOILHOTO PAIUIENENUIENR, Ky0a; HCIONb30BaTh pabora;
SIMHHLBI H3MEPEHNUsI 00bEMA; BBIMHUCIISITE 00BEMBI TEII, COCTABIICHHBIX U3 KY0OB,
apaJuIeNeuIIe/[0B; PELaTh 3a1a4K C PEabHBIMH JaHHBIMH;
BeiBoants (opmyny 06bEMa IPAMOYrOJIBHONO MapaLIeIeIHIIe a;
Berancaars no Gpopmynam: 00bEM IPIMOYTONBHOTO MapailIelenuiesa, Kyba; Heonb30BaTh
SIMHHULIBI H3MEPEHHUsI 00bEMA; BBIYHCIIATH 00BEMBI TElI, COCTABJICHHBIX U3 Ky0OB,
HapaJuIe/eIIUIIe/IOB; PelaTh 3aJa4l C peaJbHbBIMU JaHHBIMHU;
roro mo paszaeny: 13
Pa3nea 10. IoBTopenune, oGoOuIeHMe, cHCTEMATH3AUUS
10.1. |[ToBTOpeHHE OCHOBHBIX MOHATHI 1 20 1 25.04.2023 | BbIumcisiTh 3HAUCHNUSI BBIPAXKSHUH, COIEPKALIMX HATYPAJIbHbIE, LIEIIbIE, TIOJIOKHUTEIbHbIC 1 VeTHbIi https://resh.edu.ru/
METO/I0B KypCOB 5 1 6 31.05.2023 | orpuuaTtenbHbIe YNCTA, OOLIKHOBEHHbIE M JECATHUHBIE IPOOH, BBIIONHATL MPEOOpa3OBAHMs orpoc;
K1acCOB 0000IEHNE, CHCTEMATH3ALUS YHCceN U BBIPaXKeHHUii; [TrcoMeHHBbIH
3HaHMH BriOupaTs crioco0d cpaBHEHHUs! YHCEN, BHIMUCICHHIT, IPUMEHATD CBOMCTBA apU(pMETHIECKIX KOHTPOJIb,
JEMCTBHIT JUIS pallOHAIM3ALMH BBIYHUCIICHHUH; KonrponbHas
PerraTh 3a1auu U3 peasbHOM KU3HU, TPUMEHSATh MATEMAaTUUECKUE 3HAHUS AJIs1 PEILeHNUs 3a1a4 pabora;
U3 IPYTHX MPEMETOB;
Pemats 3aaun pa3sHbIMH C110CO0aMH, CPABHUBATD, BHIOMPATH CIIOCOOBI pEIIEHHs 3a/1auH;
OcyiecTBISTh CAMOKOHTPOIIb BBIIOIHAEMBIX JIeHCTBHIl H CAaMOIIPOBEPKY Pe3ylbTara
BBIUHCIICHHI;
Vitoro mo pasneny: 20
OBIIEE KOJIMYECTBO YACOB I10 170 10

TMTPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

Ne |Tema ypoka KosmmuecTBo 4acoB [ara Buapbi,
n/m uzyvyeHust | popmbl
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOII
padoTbI padoThI

1.  |Cmemannbie qpobu 1 0 0 01.09.2022 | YcrHblii

0T1poC;

2.  |CoKeHHE ¥ BBIYMTAHUE 1 0 0 02.09.2022 | Ycrubii
HATYpaJIbHBIX YUCEI 0T1poC;

[TrucbmeHHbII
KOHTPOJIB;

3. |CrokeHHeE M BBIYMTAHHE 1 0 0 05.09.2022 | YcrHbi
HaTypalbHBIX urcen. OmeHka 0TIpoC;

U [IPUKUJIKA pe3ybTara IInceMeHHBIM
KOHTPOJIB;

4. Yucnosbie 1 OyKBEHHBIE 1 0 0 06.09.2022 | Ycrubrid
BbIpakeHus. Vcrons3oBanue OIIpOC;

TPYU BBIYHCICHUSIX [TrcbmeHHbII
MEPEMECTUTEIBHOTO U KOHTPOJIb;
COYETATEIILHOIO CBOKMCTBA

CIIOYKEHUS

5. [[lopsmok aeWcTBUii B 1 0 0 07.09.2022 | YcTHBIT
YHCIIOBBIX BRIPAXKCHUSAX CO 0T1poc;
cKoOKaMu [TuceMeHHBIM

KOHTPOJIb;

6. Perienne TeKCTOBBIX 3a1a4, 1 0 0 08.09.2022 | YcTHbIt
COJIepKAIUX CIIOKECHUE U OI1poc;
BBIUMTAHHE HATYPATbHBIX [TuceMeHHBIH
qHCell KOHTPOJIb;

7. |OkpyrieHne HaTypaabHBIX 1 0 0 09.09.2022 | YcrHbIit
qHCell OIIpoc;

[TuceMeHHBIi
KOHTPOJIb;

8.  |YMHOXeHHe HaTypaJIbHBIX 1 0 0 12.09.2022 | Ycrhbiid
qrcen. CBOMCTBA yMHOKEHUSL. OI1poc;
O1neHKa U IPUKHJIKA IInceMeHHBIH
pe3ynbpTaTa KOHTPOJIb;

9.  |YMHOXeHUEe HATYPaTbHBIX 1 0 0 13.09.2022 | YcrHblit
MHOTO3HAYHBIX YUCEI. 0I1poC;
PerreHre TEKCTOBBIX 33184 [TuceMeHHBIIH

KOHTPOJIb;




10. JleneHre HaTypabHBIX YHCEIL. 14.09.2022 | y eyt
OneHka ¥ IpUKuIKa OIIpOC;
ITnceMenHbBIN
KOHTPOJTb;
11.  [[lenenue HaTypaibHBIX 15.09.2022 | YcrHbrit
yuces. Perenne TEKCTOBBIX OTIpOC;
3aja4 IInceMeHHBIH
KOHTPOJTb;
12, \Crenens ¢ HATypaJIbHBIM 16.09.2022 | y et
[MoKa3areyieM. 3aIuch Yucia B OTIpoC;
BUJC CYMMBI pa3psIHbIX IInceMeHHBIM
ciaraeMbix (crenensb 10) KOHTpO!JIb;
13. [Topsnok neicTBuii B 19.09.2022 YeTHBII
YHCIIOBBIX BEIPAKEHUSAX CO OTIpOC;
CKOOKaMH M COJEPKaITUX [TnuceMmeHHBIN
CTEIEeHN KOHTPOJTb;
14. |Permenne TEKCTOBBIX 3a7a4 HA 20.09.2022 | YcrHbii
IIBIKEHHE OTIpoC;
ITnceMenHbBIN
KOHTPOJIb;
15. Perrenye TEKCTOBBIX 32124 HA 21.09.2022 VYceTHBIN
TIBYKECHHE OTpocC;
IInceMeHHBIH
KOHTPOJIb;
16. [Pemenne TEKCTOBBIX 3a/ad, 22.09.2022 | YcTHbIH
CoJIepXKaIuX 3aBUCUMOCTH, OTpoc;
CBSI3LIBAIOIINE BEJTMYMHBI: IIuceMeHHBIH
[TPOU3BOIUTEILHOCTh, BpEMs, KOHTPOJIb;
00beM paboTHI
17. |Pemienue TEKCTOBBIX 3a/1a4, 23.09.2022 | YcTHbli
CoJIepXKaIuX 3aBUCUMOCTH, OTpoc;
CBSI3LIBAIOIINE BEJTHYUHBL: ITuceMeHHBIH
LIEHA, KOJIMYECTBO, KOHTPOJIb;
CTOMMOCTb.
ETMHHITBEI CTOMMOCTH
18. Pemienue 3amad ¢ 26.09.2022 YcTHBIN
MIPAKTUYECKUM COJIEP>KaHUEM 0mpoc;
ITuceMenHbIN
KOHTPOJTb;
19. |demurtenu u KpaTHbIC YKCIA; 27.09.2022 | YcrHblit
HAUOOBIINI OOITHI TenUTenh Ompoc;
1 HanMeHbIee 001Iee KpaTHOe [TrcbMeHHBII

KOHTPOJIb;




20. HauOonpmmii o0Imi 28.09.2022 Y CTHBIN
IETINTEh M HANMCHBIIICE OImpoc;
oOriee KpaTHOe [TuceMeHHBIH

KOHTPOJIb;

21. |[[lenuMOCTh CyMMBI U 29.09.2022 | YcTHbIi

[MPOU3BEACHUS OTIpOC;
ITnceMenHbIN
KOHTPOJIb;

22. JlenumMoCTb CyMMBI U 30.09.2022 | y e rppit

[MPOU3BEACHUS OTIpoC;
ITnceMenHbBIN
KOHTPOJIb;

23. Perrenne TeKCTOBBIX 33429 Ha 03.10.2022 YcerHbpIin

TEITMMOCTD YHCE OTIpOC;
ITnceMenHbBIN
KOHTPOJIb;

24. |Pemenue 3a1a4 ¢ 04.10.2022 | YcTHbIIT

MMPAKTUYECKUM COJICPyKaHuEM OTIpoC;
ITnceMenHbBIN
KOHTPOJIb;

25. Perrenue 3amay ¢ 05.10.2022 VcTHBIN
[MPUMEHEHHEM MPHU3HAKOB OTpocC;
EJIMMOCTH ITnceMeHHBIN

KOHTPOJIb;

26. |Pemrenue 3a1a4 ¢ 06.10.2022 | YcTHBII
[MPUMEHEHHEM MPU3HAKOB OIIpoC;
EeJTMMOCTH ITuceMeHHBINI

KOHTPOJIb;
27. |PerieHne NOrHYEeCKHX 3ama4 07.10.2022 | YcTHBIIT
0IIpoC;
ITncpMeHHBIN
KOHTPOJIb;

28. [Tpu3Haku neIMMOCTH Ha 4, Ha 10.10.2022 | y o rypit

6 0mpoc;
ITuceMenHbIN
KOHTPOJIb;

29 Permenue 3amau ¢ 11.10.2022 | YcrHBIH

[MPUMEHEHHEM MTPU3HAKOB Ompoc;

JACITIUMOCTHU




30

Perrenue 3amay ¢ 11.10.2022 | YcrHbIH
[MPUMEHEHHEM MTPU3HAKOB OIIpOC;
TEJIMMOCTH

31 Perrenue 3amayu ¢ 11.10.2022 | YcrHbIH
[MPUMEHEHHEM TTPU3HAKOB OIIpOC;
TEJIMMOCTH

32 Permrenue 3amay ¢ 11.10.2022 | YcrHbIH
[MPUMEHEHHEM TTPU3HAKOB OIIpOC;
TEJIMMOCTH

33 Permrenue 3amay ¢ 11.10.2022 | YVcrHBIH
[MPUMEHEHHEM TTPU3HAKOB OIIpoc;
TEJIMMOCTH

34 Pemrenne 3amau ¢ 11.10.2022 | YcTHBIH
MPUMEHEHHEM TTPU3HAKOB OIIpoc;
TIEITMMOCTH ITuceMeHHbIH

KOHTPOJIb;

35 Perrenre TeKCTOBBIX 3a/1a4, 12.10.2022 VYceTHBIN
CoAEepKaIuX JACJICHUE C OIIpoc;
OCTaTKOM

36 Pelrenre TeKCTOBBIX 3a/1a4, 12.10.2022 VYceTHBIN
coAEepKaIuX JCJICHUE C OIIpoC;
OCTaTKOM

37 Penienue TeKCTOBBIX 3a/a4, 12.10.2022 YcTHBIN
coZEepKaIuX JCJICHUE C 0IIpoC;
OCTAaTKOM

38 Penienue TEeKCTOBBIX 3aa4, 12.10.2022 YcTHBIN
COJIepXKaIIUX JIEICHHE C OIIpoC;
OCTAaTKOM

39  |PemieHue TEKCTOBBIX 3a7a4, 12.10.2022 YcTHBIN
COAEpKAIIUX JIEIICHUE C OIIpOC;

OCTaTKOM




40. Pemenne TEeKCTOBBIX 3a/4a4, 12.10.2022 YerHbII
COJIepKalIuX JEJICHUE C 0I1poc;
OCTaTKOM [TrucbmeHHbII

KOHTPOJIb;

41. |O600IIeHHe ¥ KOHTPOJIb IO 13.10.2022 | KontposnbHast
teme “HarypanbHble yncia. pabora;
JlenmumocTs”

2. [IpsiMbI€ Ha TUIOCKOCTH. 14.10.2022 | y o1yt
B3aumHOe pacnosioxeHue 011poc;
MPSIMBIX HA TIJIOCKOCTH [TrucbmeHHbII

KOHTPOJIb;

43. [lepnen UKy pHBIE 17.10.2022 | y oyt
npsimele.llocTpoenue OIIpOC;
[epIIEHANKYIISPHBIX MIPSIMbBIX [TucpmMeHHbIH
Ha HEJIMHOBAHHOM U KOHTpOJIb;
KJIeT4aTol Oymare

44.  |PaccTosiHME MKy ABYMS 18.10.2022 | VcrHbIi
TOYKaMH, OT TOUKH JI0 0T1pocC;
MPSIMOM; JUTMHA MaplIpyTa Ha IInceMeHHBIM
KBaJ[paTHOU CETKE KOHTPOJIb;

45.  [lapamienbHbIe IPSIMbIE 19.10.2022 | v o1yt

0npoc;
[TnceMeHHBIM
KOHTPOJIb;

46. [[locTpoeHue mapaieIbHbIX 20.10.2022 | YcrHbIii
MPSIMBIX HA HETMHOBAHHOM U OIpoc;
KJIeT4aTou Oymare [TrcbmeHHbII

KOHTPOJIb;

A7.  [[IpuMepbl B3aUMHOTO 21.10.2022 | YcTHbrit
PacIoNoKEeHUs NPSIMBIX B OIpoc;
[IPOCTPAHCTBE [TuceMeHHBIi

KOHTPOJIb;

48. Cummetpus. OceBast 24.10.2022 | y e rypis

CUMMETPHS OI1poc;
ITncemeHHbI
KOHTPOJIb;

49.  TlocTpoeHHEe CHMMETPHYHBIX 25.10.2022 | YcrHbit

uryp onpoc;
ITncemeHHbI

KOHTPOJIb;




50.

26.10.2022

Cummerpus. LlienTpanbHas VYcTHbIM

CUMMETpPHUS 0I1poc;
[TrucbmeHHbII
KOHTPOJIb;

51. [[loctpoenue cummeTpuuHbix |1 27.10.2022 | YcTHblit

buryp OTIpOC;
[TrucbmeHHbII
KOHTPOJIb;
52. [IpakTnyeckas 1 28.10.2022 IIpakTunyeckas
pabota pabora;
«OceBas
CUMMETPHSD)

53.  [[IpuMepsl CHMMETpPHH B 1 07.11.2022 | Ycrubrii

[IPOCTPAHCTBE 0T1poc;
[TrucbmeHHbII
KOHTPOJIb;

54. | O6o6menue u koHTpoIb 0 |1 08.11.2022 | KoutpospHast
teMaM “IIpsimble Ha pabora;
rockocTu" 1 "CumMerpus”

55.  |OOBbIKHOBEHHAS JAPOOH. 1 09.11.2022 | yeruwrit
JlecsTuuHas apook. 0IIpoC;
[IpencraBieHue qeCATUYHOM ITucEMEeHHbBIN
poOu B BUJI€ OOBIKHOBEHHOM KOHTPOJIB;
poOu U BOBMOXKHOCTH
[IPEICTABICHUS
0OBIKHOBEHHOM APOOH B BUJIC
EeCITUUHON

56. |lecsaTudHbie qpooOU 1 1 10.11.2022 | YcrHbrid
METPHUUYECKasi CHCTEMa Mep 0I1poc;

[TuceMeHHBIi
KOHTPOJIb;

57. |Pemrenue 3a1a4d Ha 1 11.11.2022 | YcTHbIH
HaXO0KJICHUE YacTH OT LIeJI0ro 0I1poc;

U LI€JIOTO 110 €0 YacTH ITncemeHHbI
KOHTPOJIb;

o8. [IpaBUIIbHBIE U HENIPABUIIBHBIC 1 14.11.2022 | yerppis
npoOu. Beinenenue nenoit oIpoc;

JAaCTH U3 HENPaBUIbHOM ApoOu IInceMeHHBIH
KOHTPOJIb;

59. |M306pakeHne 0ObIKHOBEHHBIX |1 15.11.2022 | YcrHbiii
U IeCATUYHBIX Jpobeit Ha oIpoc;
YUCJIOBOU MPSAMOM IInceMeHHbIM

KOHTPOJIb;




60. |OcHOBHOE CBOMCTBO ApoOU 16.11.2022 | vy orpprin
0I1poc;
[TuceMeHHBIH
KOHTPOJIb;
61. |Cokpamenue apooeit 17.11.2022 | YcrHbrii
011poc;
[TuceMeHHbIH
KOHTPOJIb;
62. [IpuBenenne npoodeit K 18.11.2022 | y 1yt
00IIeMy 3HaMEHATEITI0 0I1poc;
[TuceMeHHbIH
KOHTPOJIb;
63. [IpuBenenue npobdeil k 21.11.2022 | y crumiit
00111EMY 3HaMEHATEITI0 0T1poc;
[TuceMenHbIH
KOHTPOJIb;
64. |CpaBHeHHE OOBIKHOBEHHBIX 22.11.2022 | Ycrubi
npo6eii ¢ 0IMHAKOBBIMU U Ompoc;
Pa3HBIMU 3HAMEHATEISIMHU [TrucbmeHHbII
KOHTPOJIb;
65. CpaBHeHUE 0OBIKHOBEHHBIX 23.11.2022 | y ooy
npoOelt ¢ OIMHAKOBBIMH H OTpocC;
Pa3HBIMM 3HAMEHATEIAMU [TnceMeHHBIM
KOHTPOJIb;
66. |CpaBHECHHUE NECATUYHBIX 24.11.2022 | YcTHblit
poOeit OIIpoC;
[TrcbmeHHbII
KOHTPOJIb;
67. |CpaBHeHHE OOBIKHOBEHHBIX U 25.11.2022 | YcrHbIi
NeCSITUYHBIX Ipo0eit 0TIpoc;
[TucbmeHHbII
KOHTPOJIb;
68.  ICnosxenne u BoruMTaHME 28.11.2022 | v e rypis
OOBIKHOBEHHBIX U IECATUYHBIX OI1poc;
npobeit [TucpMeHHBIH
KOHTPOJIb;
69. |CrnoskeHHe ¥ BBIYMTAHHE 29.11.2022 | YcrHbrii
O0OBIKHOBEHHBIX U IECATUYHBIX Ompoc;
npo6eii. OlieHKa U MPUKHUIKA ITncemeHHbI
pe3ynabTara KOHTPOJIb;




/0. |Uncnosere BBIPaKECHMUS, 30.11.2022 | yeppppis
coJieprkaniue 0OObIKHOBCHHBIE OImpoc;
U IeCATHYHBIC IPOOH IInceMeHHbIM
KOHTPOJIb;
/1. |[VMHOXEHUE U IeIIEHNE 01.12.2022 | YcTHbIM
OOBIKHOBEHHBIX U JICCATUIHBIX OTIpOC;
npo0eit [TuceMeHHBIH
KOHTPOJIb;
/2. \Vvuoxkenue u JIeJICHUE 02.12.2022 | v crppri
OOBIKHOBEHHBIX U ICCATUIHBIX OTIpoC;
npoOeit. OieHKa 1 MpUKHIKa [TuceMeHHbII
KOHTPOJIb;
/3. Mucnossre BBIPAKECHUS, 05.12.2022 | y o1yt
cojiepxariie OObIKHOBEHHbIE OTIpOC;
1 JecATUYHbIE JpooOu IInceMeHHBIM
KOHTPOJIb;
74. |PemreHne TEKCTOBBIX 3aJa4, 06.12.2022 | YcTHBIIT
coJIepKaruX OObIKHOBEHHBIE OTIpoC;
1 JecATUYHbIE JpooOu IInceMeHHBIM
KOHTPOJIb;
75. |OTHOIIEHHE IBYX YHCET 07.12.2022 | yeruwrit
0T1pocC;
[TrcbmeHHbII
KOHTPOJIb;
76. |/leneHue B JaHHOM 08.12.2022 | YcrHbIi
OTHOILIECHUH 011poc;
[TrcbmeHHbII
KOHTPOJIb;
77. |PemieHue 3aa4 HA JACJICHUE B 09.12.2022 | YcTHbIit
TAHHOM OTHOIIICHUU 0TIpoc;
[TucbmeHHbII
KOHTPOJIb;
/8. |OtHOwWeHHE BenMuKH. 12.12.2022 | y oyt
Macritab 0mpoc;
IIpaxTtuyeckas
pa0ora;
79. [[pomopuus. IlpumeneHune 13.12.2022 | YcrHbIi
[PONOPUUNA MPU pPEUICHUU Ompoc;
3a1a4 [TuceMeHHBIH

KOHTPOJIb;




80.

14.12.2022

[ToHsTHE TpOLIEHTA. V CTHBIH
[Ipencrasienue nmpoueHTa onpoc;
NECATUIHOM IPOObBIO TIHCcEMERHEIH
KOHTPOJIb;
8l. |Beipaxkenue npobu B 15.12.2022 | YcrHblii
[IPOLIEHTaX 011poc;
[TrucbmeHHbII
KOHTPOJIb;
82.  Boruncrenue IIPOLEHTA OT 16.12.2022 | y e 1yt
BEITMYMHBI 0I1poc;
[TrucbmeHHbII
KOHTPOJIb;
83.  Brrumcrenue BemmumHbI 110 €8 19.12.2022 | y oyt
MPOLIEHTY ompoc;
[TrucbmeHHbII
KOHTPOJIb;
84. |BbIpakeHHE OTHOIICHHUS JABYX 20.12.2022 | YcTHbIit
BEJIMYUH B MTPOIEHTAX 0T1pocC;
[TrucbmeHHbII
KOHTPOJIb;
85. Perrenre TeKCTOBBIX 3a/1a4, 21.12.2022 VcTHBIN
coJiepKaliux Apoou, OTpocC;
OTHOILEHHUS U MTPOLICHTHI [TnceMeHHBIM
KOHTPOJIb;
86. |PemieHue MpUKIATHBIX U 22.12.2022 | YcTHbIit
[MPaKTUYECKUX 3a7a4, 011poc;
coJIepKaIux apooHu, ITnceMenHbBIN
OTHOIICHHUSL, TPOTIOPLIMU U KOHTPOJIb;
[TPOIIEHTHI
87. |[Ipakruueckas pabora 23.12.2022 | IIpakrrueckas
«OTHOIIEHHE JUTUHBI pabora;
OKPYKHOCTH K €€ TuaMeTpy»
88.  |0606wenue n KOHTPOJIb 110 26.12.2022 KonrponbHas
Teme «J{po6m» pabora;
89. |MuoroyronsHuku. [Tepumerp 27.12.2022 | VcrHbIi
MHOTOYTOJIbHUKA oIpoc;
[TncemeHHbI

1 KOHTPOJIb;




90. [lepumeTp U uIoIIAAb 1 28.12.2022 | v e rypig
¢burypsr. [Ipudmmkénnoe 0I1poc;
M3MEpPEHUE IUIOLAaU IInceMeHHbIM

KOHTPOJIb;

91. [YeTbIpEXyroJbHUKH. 1 29.12.2022 | YcTHblit
300paxkenue puryp Ha 011poc;
HEJIMHOBAHHOM U KJIETYATOU [TrucbmeHHbII
Oymare KOHTPOJIb;

92. [[Ipsimoyronbuuk. KBajpar. 1 12.01.2023 | y orpprii
1CI10JIb30BAHUE CBOMCTB o1poc;
CTOPOH, YIJI0B, JUaroHauneun TTHCEMEHHELH

KOHTPOJIb;

93. Pemnrenue 3agad Ha 1 13.01.2023 YeTHBII
HaXO0X/I€HNE TUIOIIA U 0T1poc;
[PsAMOYTOJIbHUKA, KBAPATa, IInceMeHHBIM
(buryp, COCTaBJICHHBIX U3 KOHTPOJIb;
[PSIMOYT OJIbHUKOB U
KBa/IpaToB

94.  |Bumsl yrios. M3mepenue 1 16.01.2023 | YcrHbIid
YIJIOB C MTOMOILBIO Ompoc;
TPaHCIOPTHUPA, B TOM YHCIIE, B [TrcbmeHHbII
MHOT'OYIOJIbHUKAX KOHTPOJIb;

95. CpaBHeHnue yrinoB. CpaBHEHUE 1 17.01.2023 | e
YIJIOB MHOTOYTOJIbHUKA OIpoc;

[TuceMeHHBIM
KOHTPOJIb;

96. [[loctpoeHwme yrioB c 1 18.01.2023 | YcrHbrid

[MOMOILBIO TPAHCIIOPTUPA OIpoc;
[IuceMeHHBIi
KOHTPOJIb;

97.  [Tpeyronbuuk. Bujs 1 19.01.2023 | YcTHbIH
TpeyroiabHUKoB. CpaBHEHUE OIpoc;

YIJI0B TPEYrOJIbHUKA [TuceMeHHBIi
KOHTPOJIb;

98. Pemnrenue 3agad Ha 1 20.01.2023 YcTHBIN
HaX0XICHUE YIIIOB U OI1poc;
[epUMeTpa TPEYroIbHUKA [TuceMeHHbIi

KOHTPOJIb;

99. [[IpaxTuueckas 1 23.01.2023 | [TpakTryeckas

paborta«Ilnomanp pa0ora;




100.

24.01.2023

O0600611IeHIE U KOHTPOJIH TIO Konrponbhas
Teme «Durypsl Ha pabora;
[JIOCKOCTHY
101. |BykBeHHBIC BBIpAKEHHS, 25.01.2023 | YcTHblit
OyKBEHHBIC PaBEHCTBA 0I1poc;
[TuceMeHHbIH
KOHTPOJIb;
102 Buauenue OYKBEHHOTO 26.01.2023 | v eyt
BbIpakeHus. CocTaBiieHuE OIpoC;
OYKBEHHBIX BBIPAKEHHH 110 IInceMeHHbIM
YCIIOBHUIO 3a/1a4H KOHTPOJIb;
103. YpaBHenue. KopeHb 27.01.2023 | yerppit
YpaBHEHHS 0T1poc;
[TuceMeHHBIH
KOHTPOJIb;
104. |Haxoxzaerue KOpHsI 30.01.2023 | Ycrabrii
YpaBHEHHUS KaK HEU3BECTHOTO 0T1poc;
KOMIIOHEHTA JIEHCTBHS ITnceMenHbBIN
KOHTPOJIb;
105. dopmyna. Dopmyna myTu. 31.01.2023 | yerpgiit
Dopmyiia CTOUMOCTH. OIIpOC;
Brruuncienue 1o Gopmyie. [TuceMeHHbIi
Pemenne 3amau KOHTPOJIb;
106. |®opmynsl nepumeTpa u 01.02.2023 | YcTHbIit
[JIOLAAH [TPSMOYTOJIbHHKA, OIpoc;
KBajpara, 00bema ITnceMenHbBIN
Mapasuiesenunesaa u Kyoa. KOHTPOJIb;
Brruncnenue no ¢opmyie.
Pemenue 3agaq
107. [ensle uncna 02.02.2023 | YcTHbIH
OIpoc;
[TuceMeHHBIi
KOHTPOJIb;
108. 300paskeHue LeNbIX Yncel 03.02.2023 | oyt
TOYKaMHU Ha YU CIIOBOM MPSIMOM OIIpOC;
ITncemeHHbI
KOHTPOJIb;
109. [M300pakeHHE IENbIX YUCEI 06.02.2023 | YcrHbIit
TOYKAMU Ha YUCJIOBOU MPAMOM OIIpOC;
ITncemeHHbI

KOHTPOJIb;




110.

07.02.2023

[IpoTHBONOJIOKHBIE YUCIIA VCTHEIR
OIIpOC;
ITnceMenHbBIN
KOHTPOJIb;
111. | Monaynb yncna 08.02.2023 | YcrHblit
OIIpOC;
ITnceMenHbIN
KOHTPOJIb;
112. Moayins uncna. 09.02.2023 | v oy
['eoMeTpHUUECKUiA CMBICI ompoc;
MOJYJIA ITnceMenHbBIN
KOHTPOJIb;
113. [ IprMeprl UCTIOJIB30BaHUS B 10.02.2023 | y eyt
OKPYXAIOIEM MHUPE OIIpoc;
MOJIOKUTEIILHBIX U ITnceMenHbBIN
OTPUIIATEILHBIX YHCET KOHTPOJIb;
114. (104. CpaBHeHue umcen 13.02.2023 | YcrHbIi
OIIpoc;
ITnceMenHbBIN
KOHTPOJIb;
115. | 05. CpaBHeHHE YHCElT. 14.02.2023 | v orppii
M aTepnperanys peaabHbIX ompoc;
TTAHHBIX, COJIEPKAITUX ETbIE [IuCEMEeHHbIH
I1Clia KOHTPOJIb;
116. |O600mEeH e 1 KOHTPOJIb 110 15.02.2023 | KonrponbHas
TeMe «IlonokuTeIpHbIC U pabora;
OTPHUIATEIIbHBIC YHCIIA»
117. CJI05K€HHE YHCEN C TOMOIIBIO 16.02.2023 YcTHBIN
YUCJIOBOU IPSAMON OI1poc;
ITncpMeHHBIN
KOHTPOJIb;
118. |Choskenue wncen ¢ ITOMOIIBIO 17.02.2023 | y e rppin
YUCJIOBOU MPSAMON 0IIpOC;
ITuceMenHbIN
KOHTPOJIb;
119. (CnosxeHue oTpUnaTeIbHbIX 20.02.2023 | YcTHbli
YHCEIT OIIpoC;
ITnceMenHbBIN

KOHTPOJIb;




120. | Crowxerue OTPHULATEIBHBIX 21.02.2023 | yerppit
qucen OImpoc;
ITnceMenHbBIN
KOHTPOJIb;
121. | CiiosxeHue 4ucel ¢ pa3HbIMU 22.02.2023 | YcTHblit
3HAKaMH OTIpOC;
ITnceMenHbIN
KOHTPOJIb;
122. lqycnosrre BBIPAKECHUS, 24.02.2023 | ycrppit
coJiepKaIiue JeicTBUs OTIpoC;
CIIOJKCHUS ITnceMenHbBIN
MOJIOXKUTEIIBHBIX H KOHTPOJIb;
123. | qpcnossie BBIPAKEHUS, 27.02.2023 | ycrupiit
coJiepKaIiue JecTBUs OTIpOC;
CIIOJKEHUS ITnceMenHbBIN
MOJIOKUTEIBHBIX U KOHTPOJIb;
124. |Beruntanue OTpUIIATEIBHBIX 28.02.2023 | YcTHbIit
qHCell OTIpoC;
ITnceMenHbBIN
KOHTPOJIb;
125. Byrauranue monokuTeTBHBIX 01.03.2023 | yerppin
1 OTPULIATEIIBHBIX YUCET OIpoc;
IInceMeHHBIH
KOHTPOJIb;
126. (Cinoxuue u 02.03.2023 | YcTHBbII
BBIYMTAHHE OIIpoC;
MOJIOKUTEITBHBIX 1 [TnceMmeHHBIN
OTPULATCIIbHBIX KOHTPOIJIb;
quces
127. | O60061IcHIE 1 KOHTPOJIb 03.03.2023 | KourposbHas
3HAHHH 10 TeMe pabota;
«Cnosxenne v BEIYUTaHHUE
MOJOKHATEIBHBIX 1
128. |y\ioskeHITe OTOKHUTETBHBIX 06.03.2023 | yeryprin
11 OTPUIIATENIBHBIX YHUCET 0mpoc;
ITuceMenHbIN
KOHTPOJIb;
129. |YMHOXEHHE MOTI0KUTENBHBIX 07.03.2023 | YcTHbIif
11 OTPULIATEIIbHBIX YUCENT Ompoc;
ITnceMeHHbBIN

KOHTPOJIb;




130. 3HaueHue OYKBEHHBIX U 09.03.2023 | v e rppis
YHUCIJIOBBIX BBIPAKECHUI OIIpOC;
IIpY 3aJaHHBIX IInceMeHHbIM
3HAUEHUSIX OYKB KOHTPOJIb;
131. | [leneHue MOJIOKUTEIILHBIX U 10.03.2023 | YcTHbII
OTPULIATEIBHBIX YUCET OTIpoC;
132. JleneHue moaoKuTeIbHbIX U 13.03.2023 | yerppii
OTPUIIATEIBHBIX YHCEIT OTIpoC;
ITnceMeHHBIN
KOHTPOJIb;
133. | Apudmernueckue aeiCTBYSI C 14.03.2023 | YcrHbIi
IIOJIOKUTEILHBIMA U OTIpOC;
OTPHLIATEIbHBIMA YHACIAMHA ITnceMeHHbII
KOHTPOJIb;
134. |Apudmernueckue AeHCTBUS C 15.03.2023 | YcrHbIid
[IOJIOKUTEILHBIMA U OTIpoC;
OTPHLIATENbHBIMA YHACIAMHA IInceMeHHbIHI
KOHTPOJIb;
135. Pelrenre TEeKCTOBBIX 3a/1a4d, 16.03.2023 VYceTHBIN
CBSI3aHHBIX C OTHOILIIEHUEM, OTpocC;
[MPONOPIUOHATBHOCTBIO [TrcbmeHHbII
BEJIMYWH, TPOLICHTAMH KOHTPOJIb;
136. PemieHue TEKCTOBBIX 3a/1a4. 17.03.2023 | Ycrabli
CocraBiieHre OyKBEHHBIX OTIpoC;
BBHIPAKEHUH TI0 YCIIOBHIO
3a1a4n
137 |Perrenue TEKCTOBBIX 3a1a4. 17.03.2023 | YcrHblid
CocraBieHne OyKBEHHBIX OTIpoC;
BBIPAKEHUH TI0 YCIOBHIO
3a1a4n
138 |PemieHre TEKCTOBBIX 33/1a4. 17.03.2023 | YcTHBIH
CocraBieHne OyKBEHHBIX OTIpoC;
BBIPKEHUH TI0 YCIOBHIO
3a1aun
139 |Pemienue TEKCTOBBIX 3aad4. 17.03.2023 | YcTHBIH
CocraBneHne OYKBEHHBIX 0mpoc;
BBIPKEHUH TI0 YCIOBHIO
3a1aun
140 |Pemrenue TEKCTOBBIX 3aad4. 17.03.2023 | YcrHbIH
CocraBieHne OYKBEHHBIX 0Tpoc;
BBIPAXKEHUH T10 YCIIOBUIO IInceMeHHbIM

3a1a49u

KOHTPOJIb;




141 |Pemienuve TEKCTOBBIX 3a/1a4. 17.03.2023 | YcTHBIH
CocraBneHne OyKBEHHBIX 0T1poC;
BBIPAXKCHUH 110 YCIOBUIO IInceMeHHbIM
3a1aun KOHTPOJIb;

142 |PemieHue TEKCTOBBIX 3a/a4. 17.03.2023 | YcTHBIH
CocraBieHne OYKBEHHBIX 011poc;
BBIPAXKEHUH 110 YCIOBHIO IInceMeHHbIM
3a/1aun KOHTPOJIb;

143 |Pemienre TEKCTOBBIX 3a/1a4. 17.03.2023 | YcTHBIU
CocraBieHne OYKBEHHBIX 0I1poc;
BBIPAXKEHUH 110 YCIOBHIO IInceMeHHBIM
3a/1aun KOHTPOJIb;

144 |Penrenne TEKCTOBBIX 3a1a4. 17.03.2023 | YcTHBIH
CocraBiieHne OYKBEHHBIX 0T1poc;
BBIPAXKEHUH 110 YCIOBHIO IInceMeHHBIM
3a/1aun KOHTPOJIb;

145 |Pemenne TeKCTOBBIX 3a/a4. 17.03.2023 | YcrHbIi
CocraBieHne OyKBEHHBIX 0T1poc;
BBIPAKEHUH 110 YCIOBHIO IInceMeHHBIM
3a1aun KOHTPOJIb;

146 |Peurenue TEKCTOBBIX 3a1a4. 17.03.2023 | YcTHBIH
CocraBieHne OYKBEHHBIX 0T1poc;
BBIPAKEHUH 110 YCJIOBHIO [TrcbmeHHbII
3a/1aun KOHTPOJIb;

147.| 0606wenue n KOHTPOJIb 20.03.2023 KoutposnbsHas
3HAHUI 1O TeMe pabora;
«YMHOKEHHE U JIeJICHHE
[OJIOKUTEIBHBIX U

148. | ParinoHanesHble ynciia 21.03.2023 V CTHBIIH

oTIpoc;

ITncemeHHbI

1 KOHTPOJIb;
149. |CpoiicTBa 1elicTBHIA ¢ 22.03.2023 | VerHblid
paroHaIbHBIMU oIpoc;

qCIIaMU [TucpMeHHBI

1 KOHTpPOJIb;




150. |CoBmecTHBIE 23.03.2023 | YcrHbrit
JIEUCTBUSA c OIIpOC;
palMOHAIBHBIMU [TrucbmeHHbII
yucnamu. Pemenue KOHTpPOJIb;
TEKCTOBBIX 33144

151. | Yucnoseie u 24.03.2023 | YcrHblit
OYKBEHHBIE OIpoc;
BBIpAXEHUS, IInceMeHHbIM
CoJIepKaIue KOHTPOJTb;

152. |Pemienue TEKCTOBBIX 03.04.2023 | YcTHbIit
3aj1a4, coeprKaimue oTIpOoC;
3aBUCUMOCTH, ITnceMmenHbBIN
CBSI3BIBAIOIIHE BETMUNHEL: KOHTPOJTb;
CKOPOCTB, BpeMsl,
paccrosiHue.

ETMHUIBI U3MEPEHUS
pacCTOSIHHS, BPEMCHH,
ckopocTu. CBSI3b MEXKITY
153. [PemeHne TEKCTOBBIX 3a/ad, 04.04.2023 | YcTHBIIT
CoJIeprKalue 3aBUCUMOCTH, oTIpoC;
CBSI3BIBAIOININEC BEJIMUNHEI: ITnceMeHHBIH
[I€Ha, KOJJUYECTBO, CTOUMOCTD. KOHTPOJIb,
EquHUIIBI 13MEpEHUs: MacCHI,
cTOUMOCTH. CBSI3b MEXKTY
eAMHUIIAMU U3MEPECHUS
Ka)KIOM BEJIUYHNHBI
154. | Pemienne TEKCTOBBIX 3a/1a4, 05.04.2023 | YcTHBIM
CoJIep KaIue 3aBUCUMOCTH, OTpoc;
CBSI3LIBAIOIINE BEJTUYMHBI: IInceMeHHEIH
MIPOU3BOIUTEIHHOCTD, KOHTPOJIb;
BpeMsi, 00beM paloThI
155 | Pemenue TeKCTOBBIX 3a7ad, 05.04.2023 | YcTHBIM
coJIep KaIue 3aBUCUMOCTH, OTpoc;
CBSI3BLIBAIOINE BEJTUYMHBL: [TuceMeHHBIH
MIPOU3BOIUTENHLHOCTD, KOHTPOJTb;
BpeMmsi, 00beM padoThl
156 | Pemienne TEKCTOBBIX 3a/1a4, 05.04.2023 | YcrHbIit
coJIeprKalue 3aBUCUMOCTH, OTIpoc;
CBSI3BIBAIOIIME BEJIUYUHEI: ITuceMeHHBIH
MIPOU3BOIUTEILHOCTD, KOHTPOJTb;
BpeMmsi, 00beM padoThl
157. |PemieHne TEKCTOBBIX 3a7a4 HA 06.04.2023 | YcTHBIM

IIPOLCHTBI, OTHOLLICHU,

0I1poC;




158

Perenne TeKCTOBBIX 3a/1a4 Ha 06.04.2023 | YcTHbIM
[IPOLICHTHI, OTHOILICHUS, OIIpOC;
[IPOIIOPLIUU IInceMeHHbIM
KOHTPOJIb;
159. Perenne TeKCTOBBIX 3a/1a4 Ha 06.04.2023 | YcTHbIM
[POIICHTHI, OTHOILIICHUS, OIpoc;
[IPOIIOPLIUU IInceMeHHbIM
KOHTPOJIb;
160. Perenne TeKCTOBBIX 3a/1a4 Ha 06.04.2023 | YcTHbIHM
[POIICHTHI, OTHOILIICHUS, OIpocC;
[POTIOPIUA [TrucbmeHHbII
KOHTPOJIb;
161. Perienne TeKCTOBBIX 3a/1a4 Ha 06.04.2023 | YcTHbBIHM
[POIICHTHI, OTHOIIICHUS, OIpoc;
[POTIOPIUN [TrucbmeHHbII
KOHTPOJIb;
162. Perrenne TEKCTOBEIX 3a1a4 Ha 06.04.2023 | YcTHBIM
MPOIICHTHI, OTHOIIICHUS, Ompoc;
[POTIOPIN [TrucbmeHHbII
KOHTPOJIb;
163. Permrenne TeKCTOBBIX 3a/1a4 HA 06.04.2023 | YcTHBIM
[TPOLICHTHI, OTHOLIEHUS, 0npoc;
[MPOTIOPIIUU [TrcbmeHHbII
KOHTPOJIb;
164. Permrenre TeKCTOBBIX 3a/1a4 HA 06.04.2023 | YcTHBIM
[IPOLICHTHI, OTHOLIEHUS, OIpoc;
[MPOTIOPIIUU [TrcbmeHHbII
KOHTPOJIb;
158. IIpssMoyromnpHas cucrema 11.04.2023 | yorypiit
KOOp/IMHATHA Ompoc;
IJIOCKOCTH [TuceMeHHBIi
KOHTPOJIb;
159. | KoopauHaTel TOUKHB 12.04.2023 | Ycrubrid
MIPSAMOYT OJIbHOU OIIpOC;
cucreMe ITncemeHHbI
KOHTPOJIb;
160. ITocTpoenue Touek u Gurypsl 13.04.2023 | yorppiit
0 33JJaHHBIM KOOpUHATaM OIIpOC;
ITncemeHHbI

KOHTPOJIb;




161.

14.04.2023

Cronbuarsie YcrHbiii
auarpaMmbl. YteHne OIIpOC;
U IIOCTPOEHUE IInceMeHHbIM
CTOJIOYATHIX KOHTPOJIb;
JarpaMm
162. | Kpyrossie 17.04.2023 | Ycrabrid
JarpaMMBbl. 011poc;
Urenue u [TpakTnueckas
MIOCTPOEHUE pabora;
JrarpaMm
163. [IpssMOYTOIbHBIN 18.04.2023 | y o1yt
napasuieenumne]t. 011poc;
KyO. ITuceMeHHBIH
300pakeHue KOHTPOJIb;
[PSIMOYTOJIbHOTO
napajuienenunena, kyoa Ha
kieTdaroit Oymare. [Ipumepst
164. [IpssMOYTOIBHBIN 18.04.2023 | y eyt
napasuiesenumne]l. 0T1pocC;
Kyo. [TrucbmeHHbII
300pakeHune KOHTPOJIb;
[IPSIMOYTOJIBHOTO
Mapajuiesenumnesaa, kyoa Ha
kieTyaToit Oymare. [Ipumepst
165. [IpsiMOyTONBHBIN 18.04.2023 | yerppi
napaJiesenumne. 0I1poc;
KyO. [TucbMeHHbBII
300paxeHnne KOHTPOJIb;
[IPSIMOYTOJIBHOTO
napajiesienunesa, Kyoa Ha
kieTyaToit Oymare. [Ipumepst
166. [IpssMOYrOabHBIN 18.04.2023 | y it
napasesnenumne. 0I1poC;
KyoO. ITuchMEHHBIH
300paxeHne KOHTPOJIb;
[IPSMOYTOJILHOTO
napajiesenunesa, kyoa Ha
kieTyatoit 6ymare. [Tpumepst
167. [IpssMOYTOIBHBIN 18.04.2023 | y it
napajuleenunet. oIpoc;
Ky6. ITrucemeHHbI
300paxenne KOHTPOJIb;
[IPSIMOYTOJIHOTO

napajenenuneaa, kyoa Ha
kietyatoit 6ymare. [Ipumepst




168. | TTpuzma. Mozenb u 19.04.2023 | Vcrublii
MPOEKIHMOHHHBIN OIIpOC;
yepTex IInceMeHHbIM
npu3Mel. M300paxenne KOHTPOJIb;
MIPU3MBI Ha KJIETYaTOU

170. | [Tupamuma. Mojenb u 20.04.2023 | YcTHBIU
MPOEKIMOHHHBIN OIIpOC;

YEPTEK. IInceMeHHbIM
300pakeHne mupaMuIbl Ha KOHTPOJTb;
kieTdyaroii Oymare. [Ipumepst

17l Konyc. [Hununap. Monens n 21.04.2023 | y e ppppris

[MPOCKLIIMOHHHBIN YEePTEXK OIIpOC;
KOHyca, uiauHapa. [Ipumepsl [TrucbmeHHbII
pa3BEPTOK KOHTPOJIb;




172.

24.04.2023

[ap u cdepa. YcTHbIR
Mogens u OIIpOC;
IIPOEKIIMOHHHBII IInceMeHHbIM
HCPTEXK KOHTPOJIb;

173. | O6béM. Eunuiipl uamepeHust 25.04.2023 | YcTHbIU
00BEMa oTIpoC;
[TuceMeHHbIH
KOHTPOJIb;
174. | perenue 3ajJa4, CBSI3aHHBIX C 26.04.2023 YcTHbIM
u3MepeHueM oobema 0I1poc;
[TuceMeHHbIH
KOHTPOJIb;
175. 150. [IpakTuueckas padota 27.04.2023 [TpakTnueckas
«Co3znmanue Mojeneit pabota;
MIPOCTPAHCTBEHHBIX
176. | O6o01eHe U KOHTPOJIb IO 28.04.2023 | KouTpoabHas
temam «IIpeacraBnenue pabora;
TaHHBIX» U «DUTYPHI B
MIPOCTPAHCTBEY
177. [ToBTOopenue. Bee nelictBus ¢ 02.05.2023 VYceTHBIN
HaTypaJIbHBIMU YHCIIAMU 0T1poc;
[TrcbmeHHbII
KOHTPOJIb;
178. (153. TloBTOpEHUE. 03.05.2023 | YcrHbrit
JlemumocTs  umncen oT1poc;
[TrcbmeHHbIiI
KOHTPOJIb;
179. [ToBTOpenue. Bee neiicTBusi ¢ 04.05.2023 YcTHBIN
0OBIKHOBECHHBIMH JIPOOSMH ompoc;
[TucbmeHHbII
KOHTPOJIb;
180. [ToBTOpenue. Bee neiicTBust ¢ 05.05.2023 | v e rppiit
0OBIKHOBEHHBIMU APOOSIMU 0mpoc;
ITncemeHHbI
KOHTPOJIb;
181. |156. ITosTOpeHwUe. Pemerne 08.05.2023 | YcrHbIi
TEKCTOBBIX 33]1a4 0mpoc;
apu(pMeTHIECKIM IInceMeHHBIM
crocoOoM. KOHTPOJTb;

CocraBrieHre OyKBEHHBIX
BBIPAKEHUH 110 YCIIOBUIO




182. IToBTOpenue. OcHOBHBIE 10.05.2023 | y oyt
3a/1ayu Ha OImpoc;
npoou [TucpMeHHBIHI
KOHTPOJIb;
183. | TToBTOpEHHE. 11.05.2023 | YcrHbrit
Pemienne OIIpOC;
TEKCTOBBIX 3a]1a4 [TrucbmeHHbII
Ha KOHTPOJIb;
184. IToBTOpenue. Bee nelictBus ¢ 12.05.2023 | yorpmit
JECATUYHBIMH APOOSIMU OTIpoC;
[TuceMeHHbIH
KOHTPOJIb;
185. [loBTOpenue. Bee neictBus ¢ 15.05.2023 | yerppit
NECATUIHBIMU JAPOOSIMU OTIpOC;
[TuceMenHbIH
KOHTPOJIb;
186. [[ToBTopenue. [IpeoOpazoBanue 16.05.2023 | YcTHbII
BBIPAKEHUI,COIEPIKAIINX BCE OTIpoC;
NIENCTBUSA C PAlIMOHAIbHBIMU ITnceMeHHBINI
qrCIIaMU KOHTPOJIb;
187. 162. [ToBTOpEHwMe. 17.05.2023 | y oy
[lelicTBus ¢ OIIpOC;
paloHaIbHBIMU [TucpmeHHbIH
qHCIaMU KOHTPOJIb;
188. |163. IToBropenue. 18.05.2023 | YcrHbrit
[lelicTBus ¢ OIIpOC;
palroHaIbHBIMU [TucpmeHHbIH
qrCIaMU KOHTPOJIb;
189. | IToBTOpenwue. Pemenue 3aqaq 19.05.2023 | YcrHbiid
C MPAaKTUYECKUM 0TIpoc;
COJIEpKAHUEM [TucpmMeHHbIH
KOHTPOJIb;
190. [ToBTOopenue. Pemenue 3anau 22.05.2023 | y eyt
C IPaKTUYECKUM 0mpoc;
coLEpKaHUEM ITncemeHHbI
KOHTPOJIb;
191. Tosropenwue. [psiMoyrosbHast 23.05.2023 | Yerubii
cCUCTEMa KOOpAMHAT. Ompoc;
KoopauHaThl Ha IJIOCKOCTH [TuceMenHbIi

KOHTPOJIb;




192. IToBTOpenue. IIpencrasienue 24.05.2023 | yerppit
JAHHBIX B BUJIC TAOIHI] U OIIpOC;
Juarpamm IInceMeHHbIM

KOHTPOJIb;

193. [ToBTOpEHue. 25.05.2023 | YcTHbIH

Pemienne OIIpOC;
TEKCTOBBIX 337124 Ha ITnceMenHbIN
BCE JICUCTBUSA KOHTpOJIb;

194. [loBTOpEHME. 26.05.2023 | y e rppit

Pemenue TekcToBBIX OIIpOC;
3a1a4 IInceMeHHBIH
KOHTPOJIb;

195. [loBTOpEHME. 26.05.2023 | yerppit

Pemenue TekcToBBIX OIIpoc;
3ajaq ITuceMeHHBIH
KOHTPOJIb;

196. [ToBTOpEHME. 26.05.2023 | y e rpgit

Pemenune TekcToBBIX OIIpoc;
3ajaq [TnceMeHHBIH
KOHTPOJIb;

197. [ToBTOpEHME. 26.05.2023 | y e

Pemenune TekcToBBIX OIIpOC;
3aza4 IInceMeHHBIH
KOHTPOJIb;

198. [ToBTOpEHwUeE. 26.05.2023 | e rpppia

Pemenne TeKCTOBBIX OIIpoC;
3a5a4 [TnceMmeHHBIN
KOHTPOJIb;

199. IToBTOpEHUe. 26.05.2023 YcTHBIN

Pemenne TeKCcTOBBIX 0IIpoC;
3aja4 ITncpMeHHBIN
KOHTPOJIb;

200. [ToBTOpEHME. 26.05.2023 YcTHBIN

Pemienne TekCTOBBIX OIIpoC;
3aja4 ITuceMenHbIN
KOHTPOJIb;

201. [ToBTOpEHME. 26.05.2023 YcTHBIN

Perienne TeKCTOBBIX OIIpOC;
3aja4 ITnceMeHHbBIN

KOHTPOJIb;




202.

26.05.2023

[ToBTOpEHME. Ycrablii
Pemenue TekcToBbIX OIIpOC;
3a7a4 [TrucbmeHHbII
KOHTPOJTb;
203. IloBTOpEHME. 1 0 26.05.2023 | yorppiis
Pemenue TekcToBBIX OIIpOC;
3aj1a4 [TuceMeHHbIH
KOHTPOJTb;
204, [ToBTOpenue. O6o00IIEHNE U 1 1 29.05.2023 Kontponbnas
KOHTPOJIb 32 KypC pabora;
MaTeMaTHKHU 6 Kiacca
OBLIEE KOJIMYECTBO YACOB  |170 10
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MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOI'O ITPOLIHECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJIOBAHMUE JJIAA TPOBEJAEHUS IABOPATOPHBIX U IIPAKTUYECKUX PABOT
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

* Y4eOHO-TIpaKTHUYECKOE U YUeOHO-1a00paTopHOE 000PYI0BaHNE:

— JI0CKAa MAarHUTHas C KOOPAUHATHOW CETKOM;

— KOMIUIEKT YePTEKHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3/IaTOYHBIX): JTHHEHKA, TPAHCTIOPTUD, YTOJIBHHUK
(30°, 60°), yronpauk (45°, 45°), UMPKYIb;

— KOMIUIEKThI IUTAHUMETPUYECKHUX U CTEPEOMETPUUYECKUX Te (AEMOHCTPALIMOHHBIN U Pa3AaTOYHbIN );—
KOMILJIEKTBI JUI MOAETUpPOBaHus (LIBETHas Oymara, KapTOH, KaJibKa, KJI€i, HOKHHULIbI, IJIACTUIINH).

OBOPYJIOBAHMUE /UIA ITPOBEJAEHUS IABOPATOPHBIX U IPAKTUYECKHUX PABOT
— MYJBTUMEINWHBINA KOMIIBIOTED;

— MYJIbTUMEIUANIPOEKTOD;

— VHTEPAKTUBHAS JOCKA.

HOUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET

— Hurepuer. 'umepccsuiku Ha pecype:http://eorhelp.ru/
http://www.fcior.edu.ru
http://www.school-collection.edu.ru
http://www.openclass.ru/

http://powerpoint.net.ru/

http://karmanform.ucoz.ru/

www.spheres.ru


http://eorhelp.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://powerpoint.net.ru/
http://karmanform.ucoz.ru/
http://www.s\�\�h\�\�\�\�\�\�s.\�\�u/

HHOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouass mporpamma mo yueOHOMYy Kypcy "l'eomerpus" mns oOydarommxcsi 7 KiaccoB pa3paboTaHa Ha
ocHoBe DeepaabHOrO rOCYIapCTBEHHOIO 00pa30BaTENIbHOIO CTaHIAApTa OCHOBHOTO OO0IIEro oOpa3oBaHUs C
y4€TOM U COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEIBSIBIAEMBIX K MaTeMaTHYECKOMY OOpa3oBaHMIO, U
TPaIUIMA POCCUHCKOTO 00pa30BaHUs, KOTOpHIE OOECHEYMBAIOT OBJAJCHHE KIIOUEBHIMH KOMIIETCHIIMSMU,
COCTAaBJIIIOIUMH OCHOBY JUIS HENPEPBIBHOTO OOpa30BaHHS M CAMOPA3BUTHS, a TakkKe IeJIOCTHOCTh
OOMIEKYIBTYPHOTO, IMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHs 00ydaromuxcs. B mporpamme ydTeHbI uaeu u
nonoxkeHuss KoHuenuuu pasButus MaremMatudeckoro ooOpaszoBanusi B Poccuiickoit @enepauuu. B smoxy
nudpoBoil TpaHchopManuu BceX cep YETOBEUECKOW IesITeIbHOCTH HEBO3MOXHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30BOil MaTeMaTHYeCKON IMOArOTOBKH. Y’K€ B IIKOJIE MAaTeMaTHKa CIYKUT
OTIOPHBIM TIPEMETOM Ui W3YYEHHs] CMEXKHBIX JUCIHUIUIAH, a TIOCJE IIKOJBI peallbHOW HEOOXOIMMOCTHIO
CTAaHOBUTCSA HENpepbIBHOE 00pazoBaHue, 4TO TpeOyeT TOJHOLIEHHON 0a30Boil 00Ie00pa3oBaTeaIbHON
MOJITOTOBKH, B TOM YHCIIE M MaTEMAaTUYECKOM.

310 00YCIOBIEHO TeM, YTO B HAIIM THH PAcTET YUCIO TPO(EccHil, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe IKOHOMHKH, U B OM3HECe, U B TEXHOJOTHMUECKHX O0NacCTsIX, U Jaxke B
ryMaHuTapHbix cdepax. Takum o00pa3oM, Kpyr IIKOJBHUKOB, IS KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM TPEIMETOM, PACITUPSETCS.

[IpakTHUdeckas MoIe3HOCTh MATEMATHKH 00YCIIOBIIEHA TEM, YTO €€ MPEMETOM SIBIISIOTCS (PyHIaMEHTaIbHBIE
CTPYKTYpHI HAIIETO0 MHUpa: TPOCTPAHCTBEHHBIE (DOPMBI W KOJIMYECTBEHHBIC OTHONIICHUS OT TPOCTEHINNX,
YCBaWBAaE€MBIX B HETIOCPEACTBEHHOM OTIBITE, JI0 TOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX JIUIsl pPA3BUTHUS HAYIHBIX U
NPUKIAJHBIX HIeH. be3 KOHKpPEeTHBIX MaTeMaTHYeCKUX 3HAHWHA 3aTPyJHEHO IMOHWMaHUE MPUHIUIIOB
YCTPOWCTBA W WCIOJB30BAHUS COBPEMEHHON TEXHHWKH, BOCIPHITHE W WHTEPIIPETAlsl Pa3HOOOpa3HOM
COIMABHOM, PKOHOMHYECKOH, TOIUTHIECKOH HH(popMarn, ManodhdeKTHBHA MOBCETHEBHAS MPAKTHYECKast
NeaTenbHOCTb. KaXJoMy uenoBeKy B CBOEH JKM3HM TNPUXOJUTCS BBINOJHATH PACYETBI M COCTaBIISAThH
QITOPUTMBI, HAaXOAWUTb U IPUMEHATh (OPMYNbI, BIAAETh NPAKTHUYECKUMH NpUEMAMHM TI'E€OMETPUYECKUX
U3MEpPEHUH U MOCTPOEHUH, YnTaTh MH(OPMAIHIO, MPEACTABICHHYIO B BUAE TaOJIUl], AUAarpaMM U IpadHKoB,
KHTb B YCIIOBUSX HEONPEIEIIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapakTep ClydailHbIX COOBITUI.

OnHOBpEMEHHO ¢ pacHIMpeHreM cdep MPUMEHEHHsS MAaTeMaTHKA B COBPEMEHHOM OOIIecTBe BcE OoJiee

BaXXHBIM CTAHOBUTCSI MAaTEMATUYECKUH CTUJIb MBIIUICHHS, IPOSBIAIOLMICA B ONPENeIEHHbIX YMCTBEHHBIX
HaBblkax. B mporecce u3yueHHs MaTeMaTHKU B apceHal NPUEMOB M METOJOB MBIIUICHUS YellOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCA MHAYKIMS U ASAYKLUs, 0000IeH!e U KOHKPETU3allls, aHaJIu3 U CUHTE3,
KIaccupukanuMs W cucreMarusanus, abcrparupoBaHue M aHanorus. OOBEKTbl  MaTeMaTHYECKHX
YMO3aKJIIOUEHHUH, MpaBWIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKUX IIOCTPOCHHUH,

CIOCOOCTBYIOT BBIPaOOTKE yMeHMsI (POpPMyIMpOBaTh, OOOCHOBBIBATh U JOKA3bIBATH CY)KICHMS, TEM CaMbIM

pa3sBUBAIOT JIOTMYECKOE MbIIUIeHHEe. Benymas poab NpUHAUIEKUT MaTeMaTHKe U B (OPMHUPOBAHUU

AITOPUTMUYECKON KOMIOHEHTHI MBIIIJICHNS] U BOCIMTaHUM YMEHUH 1efiCTBOBATH 10 3a/IaHHBIM aJlrOpUTMaM,

COBEpILEHCTBOBATh U3BECTHBIE M KOHCTPYUPOBATh HOBBIE. B mporecce pemienus 3aay — OCHOBOM yueOHOi
JeATeIbHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCS TAKXKe TBOPYECKas U MPUKIAIHAsI CTOPOHBI MBILIICHUSL.

OOyuenne maTeMaTuke JIa€T BO3MOXKHOCTb pPa3BMBATh Yy OOYYarOIIMXCS TOYHYIO, PallMOHAJIBHYI H
MH(GOPMATUBHYIO pedb, YMEHHME OTOMpaTh HamboJiee MOJIXOAAIINE SI3bIKOBbIE, CUMBOJIMYECKUE, Tpaduyeckue
CpeACTBa JUIsl BEIPAXKEHUS CY)KJICHUH U HATJIAJHOTO MX MPEICTABICHUSL.

Heo0x0auMbIM KOMIIOHEHTOM 0011Ieil KYIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS 00Iee 3HAKOMCTBO C
METOJIaMH TO3HaHUs JeHCTBUTENLHOCTH, PEACTaBIECHUE O MIPEIMETE U METO/1aX MaTeMaTUKU, UX OTIMYUN OT
METOJIOB JIPYIMX €CTECTBEHHbIX M T'YMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHHS MaTeMaTUKU s
peleHus] Hay4YHbIX U MPUKIATHBIX 3a7a4. Takum oOpa3oM, MaTemMaTnyeckoe oOpa3oBaHUE BHOCUT CBOM BKJIaj
B (hopmupoBaHue O0IIel KyIbTyphl YeOBEKa.

M3yueHne MaTeMaTUKU TakXe CHOCOOCTBYET 3CTETUYECKOMY BOCIMTAHHIO YEJIOBEKA, TOHUMAHUIO KPACOTHI
U U3AIIECTBA MaTeMaTHUECKUX pPACCYXJECHUH, BOCHPUATHIO TE€OMETPUYECKHX (OpPM, YCBOEHHUIO HJIEH
CUMMETPHH.

HEJHU NU3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MareMaTuky yXe 3aT€M YYHUTh HAJI0, YTO OHA YM B MOPSAOK NPUBOJUT», — MUCAJ BEIMKUN PYCCKUHU
yueHblii Muxaun BacunbeBuu JlomoHOoCOB. I B 3TOM COCTOWT OJiHA U3 JBYX Ieel 00y4eHHUs T€OMETPHH Kak
COCTaBHOM 4YaCTH MAaTeMaTHKWA B WIKOJE. DTOW eI COOTBETCTBYET JOKa3aTeibHas JUHUS MPEnojaaBaHus
reomerpun. Crieays IpeacTaBICHHON paboueil mporpaMme, HaYMHAS ¢ CEIBMOTO KJlacca Ha ypoKaxX TeOMETPHH



OOy4JaroNIUiiCs YYUTCS TPOBOJIUTH JOKA3aTENIbHBIC PACCYKICHHS, CTPOUTH JIOTUYECKHE YMO3aKIIOUYCHUS,
JTIOKa3bIBaTh MCTUHHBIC YTBEPKIACHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, MPOBOIUTH PACCYXKIACHUS OT
«IIPOTUBHOTO», OTIMYaTh CBOIMCTBa OT NPU3HAKOB, (HOPMYIHpPOBAaTH OOpaTHBIC YTBEPXKACHUS. YUCHUK,
OBJIJICBIINI HCKYCCTBOM PacCyXAaTh, Oy/eT MIPUMEHSATh €r0 U B OKPYXKAIOIIEH JKU3HU.

Kak nucan reomerp u nemaror Hrope ®emoposuu IllapeirvH, «I10apMH, NOHUMAKOIIMMH, YTO TakKoe
J0Ka3aTeNIbCTBO, TPYAHO U Ja)Ke HEBO3MOYKHO MaHUIIYJIMPOBaTh». 1 B 3TOM COCTOUT Ba’kHOE BOCIMUTATEIBHOE
3HAUEHUE HU3Y4YECHUs I'€OMETPUHU, NPUCYLIEE UMEHHO OTEUECTBEHHOW MaTeMaTHuyecKoi mikosie. Bmecre ¢ Ttem
aBTOPBI MPOTPaMMBbI IPEAOCTEPETAIOT YUUTENS OT U3IHIIHEro (GopManniMa, 0COOCHHO B OTHOIICHHM Hadall U
ocHOBaHMM reometpun. Opaniry3ckuii marematuk Kan J[b€JOHHE MO 3TOMY MOBOAY BbICKa3ajics Tak: «YTo
KacaeTcs ISIMKaTHOW MPOOJIEMBI BBEICHUS «aKCHOM», TO MHE Ka)XKETCsl, UTO Ha MEPBBIX MOPax HY>KHO BOOOIIE
n30eraTh MPOU3HOCUTH caMo 3TO clioBO. C APYyroi e CTOPOHBI, HE CIEAyeT yIyCcKaTh HU OJHOW BO3MOKHOCTH
JaBaTh IPUMEPB! JIOTUYECKUX 3aKJIIOUEHUH, KOTOpble Kyaa B Ooubllel Mepe, YeM M€ aKCHOM, SBISIOTCS
WCTUHHBIMU U €JMHCTBEHHBIMU JBUTATEIIIMU MAaTEMAaTHUYE€CKOTO MBIIIJICHUS.

Bropoii nenpio u3ydeHHs] T€OMETPUH SIBISETCS HCIIOJIb30BaHHWE €€ KaK MHCTPYMEHTa MpPU PEUICHUHM Kak
MaTeMaTHYeCKUX, TaK W MPaKTUYECKUX 3aJad, BCTPEUAIONIUXCS B pealbHOM >KU3HU. OKOHYHUBIIUN Kypc
F€OMETPHUH IIKOJIBHUK JIOJDKEH OBITh B COCTOSIHMM OIPEAETUTh F€OMETPUUECKYI0 (QUrypy, omucaTh CIOBaMH
JAHHBIA 4YepTEX WM PHUCYHOK, HAWTH IUIOIIA/Jb 3€MEJIbHOTO Y4YacTKa, paccyuTaTb HEOOXOIUMYIO JJIUHY
OTITOBOJIOKOHHOTO Ka0essi Wik TpeOyemble pa3Mephl rapaxa Jjisi aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B M3YYCHUM T€OMETPUM B IIKOJe. JlaHHAs mpakTUyecKas JUHHS SIBJISICTCS HE MEHee
BakHOM, yeM mepBas. Emé [1naTon npeanuceBail, 4to0sl «rpaxaane [IpekpacHoOro ropoaa HUA B KOEM cliydae
HE OCTaBIISJIM T€OMETPHIO, BeAb HEMAaJOBAXKHO Jake MOOOYHOe €€ NMpUMEHEHHWEe — B BOEHHOM JieNe [a,
BIIPOYEM, M BO BCEX HayKax — JUIs JIy4IIEr0 MX YCBOEHHUS: MbI Be/b 3HAeM, Kakas OECKOHEYHas pa3HHIa
CYIIECTBYET MEXKIy YEJIOBEKOM MPUYACTHBIM K T'€OMETPUM U HENpHYacTHbIM». JlJI1 3TOro y4uTelnto
peKoMeHayeTcsl MoAOUpaTh 3aJaud MPaKTHYEeCKOro XapakTepa Jjs pacCMaTpUBAEMbIX TeM, YUUTh JAeTel
CTPOUTHh MATEMAaTHYECKHE MOJICTH PEATbHBIX >XU3HEHHBIX CUTYallUid, TIPOBOJAUTH BBIYUCICHHS M OIICHUBATH
aJICKBATHOCTh IIOJIyYEHHOro pe3yaprara. KpallHe BaXHO NOMUYEPKMBATH CBSI3U TEOMETPUM C JIPYIrUMU
npeIMeTaMu, MOTHUBHPOBATh  MCIOJB30BATh  OMpPENENICHHUS TeOMETpUYecKHX (uryp ¥ THOHSTHUH,
JE€MOHCTPUPOBATh MPUMEHEHUE TIOJTYYSHHBIX YMEHUH B (PU3MKE U TEXHUKE. DTU CBA3M HauOoJiee sIPKO BUJIHBI B
Temax «Bektopel», « TpuroHoMeTpuyecKue COOTHOIIEHUs », «MeTtoa koopauHaT» U «Teopema [Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo y4yeOHOMY TUIaHy B 7 Kjacce HM3ydaeTcs y4eOHbI Kypc «l'eoMeTpus», KOTOPBIM BKIIOYAET
CIIEyIOIIe OCHOBHBIE pa3jeibl conepxaHusi: «l'eomerpuyeckue (urypsl u ux cBoicTBay, «M3mepenue
FeOMETPUUECKUX BEJIMYUH», a Takke «J{eKapTOoBbl KOOpIMHATBHI Ha ILIOCKOCTUY», «BekTopb», «/lBukeHus
wiockoctu» U «lIpeobpazoBanusa mnonoOus». Y4ueOHBIA IUIaH MpeaycMaTpuUBaeT H3ydyeHHUE TEeOMETpPUH Ha
0a30BOM ypOBHE, UCXO/s U3 68 y4eOHBIX YaCOB B yUeOHOM TOTy.

COJEPKAHUE YYEBHOI'O KYPCA "TEOMETPUA"

Hauanenusie nonsatus reomerpuu. Touka, npsMasi, OTpe3oK, Jyd. Yroia. Bunasl yrios. BeprukanbHble U
CMexHbIe yribl. buccekrpuca yrna. Jlomanas, MHoOroyrojpHuk. llapannenbHocTh UM NEpPHEHAUKYISIPHOCTh
MPSMBIX.

Cummetrpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCeBOI cuMMeTpHuH. [IpuMepbl cuMMETpUn B OKpYXKarolleM
MHpE.

OcHOBHBIE TIOCTPOCHUS ¢ TOMOIIBIO UPKYIS U uHeHku. TpeyronbHUK. BeicoTa, Mennana, OuccekTpuca, ux
CBOMCTBA.

PaBHOOEIpeHHBIN 1 PAaBHOCTOPOHHUI TPEYrONbHUKH. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ MPU3HAKK PaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJILHUKOB.

CBoiicTBa M NpU3HAKU NAapaUIEIbHbIX NPsAMBIX. CyMMa yrioB TPEYroJibHUKA. BHEIIHUE YIIibl TPEYroJIbHUKA.

[IpsiMoyronbpHBI TpeyroibHUK. CBOMCTBO MeauaHbl MPSIMOYrOJIBHOTO TPEYroJbHUKA, MPOBEAEHHOW K
runorenyse. [IpusHaku paBeHCTBa NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpsIMOYrOobHBIN TPEYTOJIbHUK C YIJIOM B
30°.

HepaBeHncTBa B reomerpun: HEPAaBEHCTBO TPEYrOJIbBHMKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TeopeMa O
0oJbIIIeM yIiie U OOJBIICH CTOPOHE TPeYToabHUKA. [leprneHaAuKysp U HaKJIOHHAS.

['eomerpruueckoe MecTo TOuYeK. buccekTpuca yriia W CEpeauHHBIM NEPHNEHIUKYISAP K OTpPE3Ky Kak
reOMETPUUYECKUE MECTA TOUEK.



OKpy)XHOCTb U KpYI, XOpAa U JUaMETp, UX CBOMCTBA. B3anMHOE pacnolioKeHHE OKPYKHOCTH U MPSIMOL.
KacarenbHast u cekymas K OKpyxHocTH. OKpy)XHOCTb, BIMCAHHas B yroj. BmnucaHHas u onucaHHas
OKPY>KHOCTH TPEYyIroJIbHUKA.

IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbBI

OcBoeHme y‘IC6HOl"O Kypca ((FCOMCTpI/IH» JOJIXKHO obecrieynBaTh JAOCTHIXKEHUE Ha YPOBHE OCHOBHOI'O 0611161"0 06p330BaHI/I$I CJlIeAyromux JUYHOCTHBIX,
METAIIPEAMETHBIX U IIPEAMETHBIX 06pa30BaTeJ’IBHLIX PeE3yJIbTATOB:

JIMIHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IPOrPaMMBbI yueOHOro Kypca «I'eoMeTpusi» XapaKkTepu3yroTes:

IIaTpunoTHyecKkoe BOCIUTAHHE:

MIPOSIBJICHUEM MHTEpeca K MPOLLIOMY U HACTOSIIEMY POCCUIICKOH MaTEeMaTHKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTI)KEHHSAM POCCHHCKUX MaTEMAaTUKOB M
POCCHICKOI MaTeMaTH4eCKO# LIKOJIbI, K HCIOIBb30BaHUIO ATHX JOCTH)KEHHIN B IPYIUX HayKaX M IMPUKIAAHBIX cepax.

I'pasknaHckoe U IyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TFOTOBHOCTHIO K BBIIIOJTHCHHUIO 0653aHHOCTeﬁ rpaxxgaHnHa U peajin3alyy €ro Ipas, INPEACTABJICHUEM O MATEMaTH4YE€CKUX OCHOBAX (byHKI_ll/IOHI/IpOBaHI/Iﬂ
Pa3NUYHBIX CTPYKTYp, SIBICHHH, MPOLEAYpP TPa)KIAaHCKOTO oOImiecTBa (BBIOOPHI, ONMPOCHI M IIp.); TOTOBHOCTHIO K OOCYKACHHIO 3THYECKHX IPOOIeM,
CBA3aHHBIX C IPAKTUYCCKUM ITPUMEHECHUEM )IOCTI/I)KGHI/II\/’I HAayKH, OCO3HaAaHUEM BaXKHOCTH MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B N€ATCIbHOCTH y‘{éHOFO.

Tpynosoe BocnuTanue:

YCTaHOBKOH Ha aKTHBHOE Y4acCTHE B PEIICHHM NPAKTMYECKUX 3aJay MAaTEeMAaTHYECKOH HAINpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MATEMaTHYECKOT O
00pa30BaHMs HA MPOTSHKEHUU BCEH JKM3HU ISl YCIEIIHOM NPodecCHOHATBHON AesTeNIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUI;

OCO3HAaHHBIM BbI60pOM U TIOCTPOCHUEM HHHMBMZ{yaHbHOﬁ TpaeKTOpUU 06pa3OBaHI/IH U JXHU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX HWHTEPECOB U
00LIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOoe BOCITUTAHNUE!

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M JCTETHYECKOMY BOCHPHATHIO MAaTEMAaTHYECKMX OOBEKTOB, 3ajay, PEIICHWH, PAacCykIEHHI; YMEHMIO BMIEThH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTHU B HCKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHMS:

OpHeHTaHHeﬁ B ACATCIBHOCTH Ha COBPEMECHHYIO CUCTEMY HAYUYHBIX HpeJICTaBHeHVIﬁ 06 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHA 4Y€IOBEKa, NPUPOABI U
06LHeCTBa, MOHUMaHUEM MaTeMaTHYECKON HAayKHU KaK chepb] YeJI0BeYECKOM JACATCIBHOCTH, DTAIIOB eé Ppa3BUTHUA U 3HAYUMOCTH AJI1 pa3BUTHA Ll UBUJIU3AIINH,

OBJIAICHUEM SA3BIKOM MAaTEMAaTHKH U MaTeMaTHYECKON KyJ'leypOf;I KakK CpeACTBOM IMO3HAHUS MUPA,

OBJIAICHHUEM HpOCTeﬁHjHMH HaBbIKAMHU HCCHeHOBaTeHbCKOﬁ JCATCIBHOCTH.

dusnyeckoe BOCIUTaAHHE, GOPMHPOBAHHE KYJIbTYPbI 310POBbSI U IMOLMOHAILHOIO $JIATONOTYYHsI:

TOTOBHOCTHIO NPHMEHSATh MaTEMAaTHYeCKHE 3HAHWS B MHTEpPECax CBOEro 3/0pPOBbs, BEACHUsS 310pOBOro o0pasza >KM3HH (310pOBOE IHTaHUE,
cOanaHCHPOBAHHBIN PEXUM 3aHATHH M OTIbIXA, PEryispHas Gpu3nyeckas akTHBHOCTb);

copMHUPOBAHHOCTBIO HABBIKA pe(ICKCHH, TIPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY M TAKOT'0 JKe IpaBa JPYroro 4eaoBeKa.

JKoJIorHYecKoe BOCIMTAHHUE:

OpHeHTaluell Ha IPUMEHEeHHe MATEeMaTHYeCKUX 3HAaHUM IS PeIleH s 3a/1a4 B 00J1aCTH COXPAaHHOCTH OKPY’KaIOIIeH Cpebl, IIIaHUPOBAHUS ITOCTY KOB U
OLICHKH UX BO3MOXXHBIX ITOCIIEICTBUH JUIsl OKpYKAIOLIeH cpenpl;

0CO3HAHHEM TJI00AJIBHOTO XapaKTepa IKOJIOTHYECKHX MPOOIIEM U TyTeH UX PEIIeHUs.

JIMYHOCTHBIE Pe3yJIbTAThl, 00ecneyHBAIOIIHe AJANTALMIO 00yYaI0LIerocs K U3MeHsIOIMMCS YCJIOBUSAM COLMATBLHON H MPHPOIHOIi cpeabl:

TOTOBHOCTBIO K ICHCTBUSAM B YCIOBHUSIX HEONPEENEHHOCTH, TIOBBIIIEHHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO A TeIbHOCTD, B
TOM YHCIIE YMEHHE YUHTBCA Y IPYTUX JIFOJeH, IPHOOpeTaTh B COBMECTHON JIEITeIbHOCTH HOBBIE 3HAHMSI, HABBIKU M KOMIETEHIIMHU U3 OIBITA JIP YIUX;

HEOOXOAUMOCTBIO B (POPMHPOBAHMHU HOBBIX 3HAHUH, B TOM 4K clie GOpMYIHPOBATH HIEH, HOHATHUS, THITOTE3bI 00 00BEKTAX U SIBJICHHUSAX, B TOM
YHCIIe paHee He M3BECTHBIX, OCO3HABATh Ie(UIIUTH COOCTBEHHBIX 3HAHMH M KOMIETEHTHOCTEH, IIIaHUPOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYALHIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIONINIT KOHTPMEp, KOPPEKTHPOBATh
[IPUHUMAEMBbIE PEIICHUs U AeHCTBUS, (pOpMyIMPOBATh U OLCHUBATH PUCKH U MOCJIEICTBHS, ()OPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATDBI

MeranpenmeTHble Ppe3yIbTaThI OCBOCHHS TIPOrpamMMBbI y4eOHOro Kypca «"eomeTpus» XapaKTepHU3yIOTCS
OBJIQICHUEM YHUBEPCAb HBIMU HOZHAGAMENbHBIMU OeliCEUsMI, VHUBEDCATbHBIMU KOMMYHUKAMUBHBIMU OeliCmEUAMU u
VHUBEPCATLHBIMU PESYTIAMUGHBIMU OeUCNEUAMU.

1) Vuusepcanvnvie nosnasamenvhvle Oeticmeus obecneuusaiom Gopmuposanue 6a30686lx KOZHUMUSHLX NPOYECCO8 00VUAIOWUXC (0C8OEHUe MEMO008
NO3HAHUS OKPYIHCAIOWe20 MUPA,; NPUMEHEHUE JI02UYECKUX, UCCTe008AMENbCKUX Onepayull, ymenuil pabomams ¢ ungopmayuetr).

Bba3oBble JlornuecKue JeicTBHs:

BBIABJIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC IPU3HAKU MATEMAaTUICCKUX 06'I)eKTOB, HOHHTHﬁ, OTHOIIICHUI MEXKAY NMOHATUAMMU (bOpMyJ'II/IpOBaTL
OInpeaCICHUA HOHﬂTHﬁ; YCTaHaBJIMBAaTb CyHleCTBeHHLIﬁ MOpU3HAK Knaccnd)m(aunn, OCHOBAHMA IJIA 0000111eHNS 1 CpaBHEHHUA, KPUTEPHUHU ITPOBOAUM OTO
aHaIn3a,

BOCTIpUHUMATD, d)OpMyJII/IpOBaTI) u Hp€06pa3OBHBaTB CYXKACHUA: YTBEP AUTECIIBHBIC U OTPULATEIbHBIC, CAUHUYHBIC, YACTHBIC U O6IlII/Ie; YCJIIOBHBIE;

BBIABJIATH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMUMOCBA3U U IPOTUBOPCUHA B Q)aKTax, JaHHBIX, Ha6J'IIO[[eHI/I}IX 1 YTBEPXKIACHUAX, TpEAJIaraTtb
KpUTEpUN NJI BBISABJICHUA SaKOHOMepHOCTeﬁ u HpOTHBOpCQHﬁ;

JI€JIaTh BBIBOJBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKHU, NEAYKTHUBHBIX U HHAYKTUBHBIX yMOBaKJ’HO‘-IeHHﬁ, yMOSaKJ’IIO‘IeHPIfI 110 aHAJIOTUH;

pa36npaTL J0Ka3aTC/IbCTBa MAaTEMAaTHICCKUX yTBCp)KL[eHPIﬁ (Hp}IMHe HuoT HpOTI/IBHOFO), IIPOBOAUTH CAMOCTOATEIIbHO HECJIOKHBIC 10KA3aTEIIbCTBA
MaTEMAaTHYCCKHUX (baKTOB, BBICTPpANUBATh apryMEHTAlNIO0, IIPUBOAUTH NIPUMEPHLI U KOHTPIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIC pacCyXaCHUs;

BBIOMpATH CIIOCO0 pemIeHns yaeOHoH 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHNS, BRIOMPATh HanOoJIee IMOAXOAAIINH ¢ YIETOM
CaMOCTOSTEIILHO BBIJICNICHHBIX KPUTEPHEB).

Ba3oBble HccaeaoBaTeIbCKHE TeHCTBUA:

UCIIONIB30BaTh BOIPOCHI KaK UCCIIE0BATENIbCKUH HHCTPYMEHT II03HAaHUs; ()OPMYIIMPOBATH BOIPOCHL, (GUKCHUPYIOIHE IPOTHBOPEUHE, IPOOIIEMY,
CaMOCTOATEIbHO YCTAHABINBATH HCKOMOE U JJaHHOE, ()OPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULIUIO, MHEHHE;



IIPOBOAUTH 10 CAMOCTOSITEILHO COCTABIEHHOMY IUIAHY HECIIOMKHBIN SKCIIEPUMEHT, HEeOOIIbIIOE UCCIIEIOBAHNUE 10 YCTAaHOBIIEHHIO 0COOEHHOCTEH
MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTeH 00BEKTOB MEXIY COOOH;

CaMOCTOATCIIBHO q)OpMyHI/IpOBaTL 0000IIeHUS 1 BBIBOJIBI I10 pE3YyJIbTaTaM HpOBeZ[éHHOFO Ha6J'HOZ[eHI/I$I, HCCJI€A0BaHMs, OICHUBATh 1OCTOBEPHOCTH
TIOJIY4Y€HHBIX PE3YJIbTaTOB, BBIBOOB U 0606HleHHﬁ;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE NPOLIECCa, a TAKXKE BBIIBUTATh IIPEIIOIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBHSX.
Padora ¢ undopmanmeii:

BBIABJIATE HECJOCTATOYHOCTh U H30BITOYHOCTH PIH(i)OpMaLII/II/I, JaHHBIX, HeO6X0)Il/IMBIX JUISL peIICHU S 3a/1a4 U,
BLI6I/IpaTL, AHAJIU3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH I/IH(i)OpMaI_II/IIO pasIn4HbIX BUIOB U q)OpM IIpE€ACTaBJICHUS,

BBIOMpATh OpMy IpeicTaBICHHUS HHPOPMALIUK ¥ WILIFOCTPUPOBATh PELIaeMble 3a/1a41 CXeMaMH, JHarpaMMaMu, HHOM rpauKoi U UX
KOMOWHAIIUSIMU;

OIIEHUBATh HATEKHOCTh PIH(bOpMaLII/II/I I10 KPUTEPUAM, NTPEIJIOKCHHBIM YUUTEIIEM UIIN C(i)opMyJ'[PIpOBaHHLIM CaMOCTOATCIIbHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OeUCMEUsl 00ECne usaiom chopMupoSaHHOCMb COYUATLHBIX HAGBIKOG 0OVYAIOWUXCSL.
Oo6menue:

BOCIIpUHUMATD U cbopmym/lposaﬂ, CYXKI€HUS B COOTBETCTBUU C YCIIOBUSAMHU U LEIAMA 061ue1-1m{; SICHO, TOYHO, I'PAMOTHO BbIpa>aTb CBOIO TOUKY
3pCHU B YCTHBIX U MUCbMEHHBIX TEKCTAaX, AaBaTh IMOSICHCHUA 110 X0y PCIICHUS 3aJa4i, KOMMEHTHPOBATh l'IOJ'[y'ieHHbIﬁ pe3yibTaT;

B X07ie 00CYK/IEHHs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYXKIaeMOW TeMbI, TPOOJIEMBI, pellacMoi 3a/1auH, BEICKa3bIBaTh HJIEH, HALICICHHBIC Ha
HOKCK PEILICHHSI; COIIOCTABIISITh CBOU CYKACHHUS C CY)KACHHSIMH JIPYTHX YYaCTHHKOB JHajora, oOHapyXHUBaTh pa3jIMuue U CXOICTBO MMO3MLMI; B
KOppeKTHOH (opMme GopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHHUS;

HPEICTABIIATh PE3yJbTaThl PELICHUS 3aa41, SKCIEPUMEHTA, HCCIIE0BaHUs, IIPOEKTA; CAMOCTOSTENILHO BEIOUPATh (POPMAT BBHICTYILUICHHS C YUETOM
3a/1a4 NPE3EHTalUN U OCOOEHHOCTEH ayIUTOPUH.

CoTpyaHuyecTBO:

TIOHUMAaTh U UCIIOJIB30BaTh MIPEUMYIICCTBA KOMaH}IHOﬁ u PIH)IPIBPI}IyaIIbHOﬁ pa6OTbI TIpU peUICHUU yqe6m,1x MaTEeMaTUYCCKUX 3aJa4,

NpUHHUMATH LEJIb COBMECTHOM ACATCIIBHOCTH, IJIAHUPOBATH OPTaHU3ALIHUIO COBMECTHOI pa60TbI, pacnpeacysaTb BUAbI pa60T, JA0roBapuBaThCs,
00CcyKIaTh NPOLIECC H PE3YIbTAT PaboThl; 0000IIATh MHEHHSI HECKOJIBKHUX JIIO/IEH;

y4acTBOBATb B IPYMHIOBLIX (popMax paboThl (00CyKIeHNUs, 00MEH MHEHUSIMHU, MO3T'OBBIE LITYPMBI H Jp.);
BBITIOJIHATH CBOIO YaCTh PAOOTHI M KOOPAMHUPOBATH CBOM JEHCTBHUS C APYTHMH YICHAMU KOMaHIBI;
OIICHMBAThH KAUECTBO CBOETO BKJIA/a B OOIIMII IPOLYKT IO KpUTEPUIM, cHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aHMOAEHCTBHA.

3) Vhuueepcanvhvie pecynamuensie Oeticmeus obecheuusarom Qopmuposanie cMblClo8bIX YCIMAHOBOK U JHCUSHEHHBIX HABIKOS IUUHOCTIU.

Camoopranuzanus:

CaMOCTOSATENIBHO COCTABIATh IUIAH, JITOPUTM pEIIeHHs 3afauyn (WIM ero 4acTb), BHIOMpATh CIOCOO peuleHHs] ¢ Y4ETOM HMMEIOLIMXCS PecypcoB M
COOCTBEHHBIX BO3MOXHOCTEIl, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUIT ¢ y4ETOM HOBOH MH(OpMALIUH.

CaMOKOHTPOJIb:

BJIAJIETh CTOCO0AMH CAMOIIPOBEPKHU, CAMOKOHTP OIS [IPOLIECCa H Pe3yIbTaTa PEIICHNS MATeMaTHIESCKO! 3a/1a4H;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOI'YT BOSHUKHYTh [P PEIIEHHUH 3a/1a491, BHOCHTH KOPPEKTHBBI B JIEATEILHOCT HA OCHOBE HOBBIX
00CTOSITENBCTB, HANICHHBIX OMIMOOK, BBISIBIICHHBIX TPYHOCTEIH;

OLICHHBATh COOTBETCTBUE PE3YNIbTATA e TEIbHOCTH IIOCTABICHHOMN LIS U YCIOBUAM, OOBSCHATD IPUYUHBI JOCTH)KSHHSI MM HEJOCTHIKEHHS
IIeNH, HAXOJUTh OMHUOKY, 1aBaTh OL[EHKY IPHOOPETEHHOMY OIIBITY.

HNPEJIMETHBIE PE3YJIBTATBI

OcBoeHne y‘IC6HOFO Kypca ((FCOMCTPI/I}I)) Ha YpOBHE€ OCHOBHOI'O 06IIICI‘0 06p330BaHI/I${ JOJIXKHO oOecreynBaTh JOCTIOKEHHUE CICAYIOIUX NPEAMETHBIX
06pa30BaTeJ’II)HI>IX PE3YIIbTATOB:

PacnoznaBath HU3Yy4YCHHBIEC TCOMETPHUICCKUE q)HprLI, ONpEeACIATL X B3aUMHOE PACIIOJI0KCHHUE, I/I306pa)KaTI) TE€OMETPUICCKUEC (I)I/II‘ypI)I; BEBIIIOJIHATH
YCEPTEXKU I10 YCIIOBUIO 3a1avH. I/ISMepHTL JIMHEIHBIC U YTJIOBBIC BEJIMINHBI. Pemats 3a7a41 Ha BBIYUCIICHNUE JIMH OTPE3KOB U BEJIUYNH YTJIOB.

JlenaTs rpyOyro OLICHKY JUHEHHBIX U YITIOBBIX BEJIMYHMH MIPEIMETOB B PeasIbHOM KU3HH, pa3MepoB MPUPOAHBIX 00beKTOB. Paznuyath pazmepsl
3THUX OOBEKTOB I10 MOPSIIKY BEINIUHBEI.

CTpOI/ITL YCPTEIKU K TEOMETPUICCKUM 3aJav4aM.

[lomp30BaThCsl MpU3HAKAME PABEHCTBA TPEYTOJILHUKOB, UCIIONB30BATh MTPU3HAKHI U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHIKOB MPH PEIICHUN
3a1a4.

H]JOBO,HI/ITI) JIOTHYCCKHUE PACCYKICHHUA C UCIIOJIb30BAHUEM IT'€OMETPUIECKUX TCOPEM.

[Nonp30BaThCst MpU3HAKAME PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOIBHIKOB, CBOHCTBOM MEIHMAHBI, TPOBEAEHHON K THIIOTEHY3€ MIPSIMOYTOIBHOTO
TPEYroJbHUKA, B PEIICHNH T€OMETPUYECKUX 3a/ad.

OmnpenensaTs NapauieTbHOCTh IPSMBIX C IOMOIIBIO YTII0B, KOTOpBIE 00pa3yeT ¢ HUMH ceKymas. OnpenemsTs MapauielbHOCTh IPSIMBIX C
MIOMOILBIO PABEHCTBA PACCTOSHUHI OT TOUEK OJHOU IPSAMON A0 TOUEK APYTOH MpsIMOI.

Pemate 3a1auu Ha KJIeT4aToOl Oymare.

[IpoBOIUTH BEIYHCIICHNS M HAXOANTH YUCIIOBBIE X OyKBEHHBIC 3HAUEHUS YIIIOB B TEOMETPHYECKHX 3aadax C HCIOIb30BaHUEM CYMMEI yTJIOB
TPEYroJIbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, 00Pa30BaHHBIX IIPH EPECCUCHNH JBYX NapajlIeIbHBIX MPAMBIX CeKylel. PemaTs npakrudeckue
3aJa4yl Ha HAXOXKIACHUE YTIIOB.

Braners NOHATHEM reOMETPHYECKOTO MECTA TOUEK. YMETh ONPEACIITE OUCCEKTPHCY yIJla M CEPEANHHBIN IEPICHANKYIISP K OTPE3KY KaK
TEOMETPUUYECKHE MECTa TOUEK.

(I)OpMyJ'II/IpOBaTL OonpeacsCHUs OKPYKHOCTH U Kpyra, XOpAbl U JHAMETPa OKPYKHOCTH, I10JIb30BATHCS UX CBOWCTBaMH. Y METh IIPUMEHSATDH OTU
CBOWCTBa IIpu pelICHUH 3a/1a4.



Brnaners noHsiTueM onucaHHOW OKOJIO TPEYrojbHUKA OKPYKHOCTHU, YMETb HAXOJUTh eé LEHTP. ITonb3oBaThCs q)aKTaMI/I O TOM, 4TO 61/ICC€KTpI/ICI>I
YIJIOB TpEYT'OJIbHUKA IEPECCKAIOTCs B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIC IEPIICHAUKYIISIPBI K CTOPOHAM TPEYT'OJIbHHUKA IIE€PECEKAIOTCs B OJTHOM
TOYKE.

Bnaners monsitueM kacaTeabHON K OKPY>KHOCTH, I10JIB30BAaTHCA TeOpeMOP'I O IEPICHAUKYJIAPHOCTU KacaTeJIbHOU U panuyca, npo BEIEHHOTO K
TOYKEC KaCaHHs.

TTons3oBaThCs HpOCTCﬁH.IHMH TE€OMETPUICCKUMU HEPABCHCTBA MU, [IOHUMATh UX HpaKTH'—IeCKHP’I CMBICII.

HpOBOI[I/ITL OCHOBHBIC '€OMETPHUUCCKUE ITOCTPOCHUS C IIOMOIIBIO TUPKYJIIS U JINHEWKHU.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammenoBanue | KosimvecTBO yacoB Hara Buawbl Buapi, DJIeKTPOHHbIE (uu¢posbie)
n/n | pasgenoB M TeM H3Y4YeHH | 1eATeJIbHOCTH ¢popmbl o0pa3oBaTe/ibHbIE peCypChl
BCEro KOHTPOJBbHBIEC | IPAKTHYECCKUE
nporpaMmmasl KOHTPOJIA
padoThI padoThI

Paznen 1. [Ipocreiimme reomerpuueckue purypsl U ux cBoiicta. 3Mepenne reomeTpuyecKux BeJTHYHUH.

1.1. |IIpocreiimme 6 0 0 DopmyaupoBaTh Verublit https://resh.edu.ru/subject/lesson/4070/conspect/302537/
TE€OMETPUUYECKIE OCHOBHBIE TIOHSITHS U onpoc; https://www.yaklass.ru/p/geometria/7-klass/nachalnye-
00BEKTHI TOYKH onpeneneHus; geometricheskie-svedeniia-14930/priamaia-otrezok-
NPSIMBIE, JTy4H U YIJIBL, tochki-9703/re-18f77739-2ab6-4f1a-b5c0-049e88127967
MHOT'OYT'OJIbHHUK,

JIOMaHasl.

1.2. | Cmexusie u 4 1 0 PacrosHaBath KouTponsHas https://resh.edu.ru/subject/lesson/7287/conspect/249698/

BEPTUKAJIbHBIE YTJIbI. M3YUCHHDBIC paGora; https://www.yaklass.ru/p/geometria/7-klass/nachalnye-
reoMeTpHIECKHE geometricheskie-svedeniia-14930/perpendikuliarnye-
(HIypEL, OMpeTensTS priamye-smezhnye-i-vertikalnye-ugly-9886
HUX B3aMMHOC
Pacoa0XKeHue
BBIIIOJTHATH qepTém i(¢]
YCIIOBHUIO 3aJ1a4u;

1.3. |Paborac 1 0 1 IIpOBOAKTS IpakTiueckas https://resh.edu.ru/subject/lesson/7313/start/249384/
IPOCTEeHIINMH npocreiiimne pabora;

ICPTEIKAMH. MOCTPOEHUS C
TMOMOIIBIO NUPKYJIA U
JINHEHKH;

1.4. | Usmepenue nuneiineix | 2 0 0 U3MepaTh MHHEHHEIE TecTHpOBaHKE; https://www.yaklass.ru/p/geometria/7-klass/nachalnye-
U YIIIOBBIX BEJIMYHUH, N — geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-
BBIUHCIICHHE OTPE3KOB ez erputec uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cffo8c74

TCOMCTPHYCCKHUX H
H yIJIOB. HPAKTHYECKHX
00BEKTOB;

1.5. |llepumerp u miomans | 1 0 0 PacriosHaBaTh VeTHBIH https://infourok.ru/laboratornye-raboty-po-geometrii-
(uryp, coCTaBIEHHBIX W3yueHHEIE ompoc; 5341333.html
13 TIPSMOYTOJIbHUKOB. reOMETpHIECKHE

(Gurypsl, onpenensiTh

HX B3aMMHOC

PacCIIOIOKEHUE

BBIIIOJIHATH ‘{epTé)K mo

YCIOBHIO 3a/1a4u;
Hroro no pazgeny: 14



https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://resh.edu.ru/subject/lesson/7313/start/249384/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://infourok.ru/laboratornye-raboty-po-geometrii-5341333.html
https://infourok.ru/laboratornye-raboty-po-geometrii-5341333.html

Pa3zaen 2. Tpeyronbhuku

https://resh.edu.ru/subject/lesson/7292/conspect/305759/

2.1. ITonsiTne 0 paBHBIX PacnosHaBaTh napst YcTHbli

TpEYronbHUKax u PaBHBIX orpoc;
TIEPBUYHBIE TPEYTrOJIbHUKOB Ha
NpCACTaBJICHUA O rOTOBBIX YepTexax (¢

PaBHBIX yKa3aHHEM
(KOHIpy?HTHBIX) [IPH3HAKOB);
¢urypax.

2.2. | Tpu npusnaka IIpHMEHATS KoHTpoJBHAS https://www.yaklass.ru/p/geometria/7-klass/treugolniki-
paBeHCTBa HpH3HAKH PABCHCTBA pa6ora; 9112./pervv|-prlznak-ravenstva-tre_uqolnlkov-9122 o
TPeyrONBHHKOB. DAMOYTOMBHBX https.//wwv_v._vakl_qss. r_u/ p/qt_eometrla/7-k|ass/tregqo| niki-

9112/vtoroi-i-tretii-priznaki-ravenstva-treugolnikov-9739
TPEYTrOJIbHUKOB B
3aj1ayax;
2.3. | llpusnaku paBeHcTBa TIpUMeHATH TectupoBanue; gtlti);://www.vaklass.ru/p/qeometria/7-k|ass/treuqo|niki-
:‘[I)):yMF(())}JITI;:?I;: (;):( Eg:;ii‘;gni 2:3:: crea Fps://www.yakla_sg. ru/j p/qgometria/7_-k|ass/sootnoshen ie-
mezhdu-storonami-i-uglami-treugolnika-
TPEYroabHUKOB B 9155/priamougolnyi-treugolnik-svoistva-priznaki-
3a/1a4ax; ravenstva-9175

2.4. |CBoicrBO  MenuaHbI IIpHMeHATD VeTHbI https://ww_w.vak_lass.ru_/p/qeometria/7-k|as_s/treuqo|niki-
IPSIMOYTONBHOrO pH3HAKH PaBEHCTEA onpoc; 9112/mediana-bissektrisa-vysota-treugolnika-9481
TpEYroJbHHUKa. IPAMOYTOJILHBIX

TPEYroJIbHUKOB B
3aj1a4yax;

2.5 | PaBHoGenpenHble u DopMyIHPOBATE V CTHBII https://skysmart.ru/articles/mathematic/chto-takoe-
PaBHOCTOPOHHHUE onpeneeHus: ompoc; ravnobedrennyj-treugolnik
TPCYrOJIbHUKH. OCTPOYTOJIHOT'O,

TYIOYT'OJIBHOI' O,
NPAMOYTOJIBHOTO,
paBHOOEAPEHHOIO,
PaBHOCTOPOHHETO
TPEYrOJIbHUKOB;
OMCCEKTPUCHI,
BBICOTHBI, MCOAHUAHBI
TPEyrOJIbHUKA;
CEpEAUHHOI O
TEepIEH IUKYIIsIpa
OTpE3Ka; IepuMeTpa
TPEyrOJIbHUKA;

2.6. |IlpusHaku u cBoiictBa @opMyIHPOBATS THchMeHHbI https://skysmart.ru/articles/mathematic/chto-takoe-
paBHOGEAPEHHOrO CBOICTBA U IIPH3HAKH KOHTPOJIB; ravnobedrennyj-treugolnik
TPCYroIbHUKA. paBHOOEIPEHHOTO

TPEyrOJIbHUKA;

2.7. HpOTI/IB 60HLIHeﬁ BI;IBO,Z[I/ITL CIICOCTBUA VcTHBIT :‘m:/w.g\f:;eo:r:;# ! . hau- Zhdvjiuqlamiru-I-uqlavmligng

CTOPOHBI (paBeHCTB ompoc;
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TPEYrOJIbHUKA JISKUT COOTBETCTBYIOMIHX
OONBIIMH YToI. JJIEMEHTOB) U3

PaBE€HCTB

TPEYrOJIbHUKOB;

2. 8 [Ipocreiimme 1 0 0 Ucnons3oBath Ve
HCpaBCHCTBA B QG poBbIe pecypehl Ui | OMIpoc;

FCOMETPHH. UCCIIEIOBAHUS
CBOICTB HU3y4a€MbIX
Guryp;

2.9. Hepagencrso 2 0 0 VCons308aTh V CTHBII https://school-science.ru/3/7/33434

TpEYrojpHUKA. M poBbIe peCypehl Ui | Ompoc;
HCCIIEI0BaHUS
CBOICTB HU3y4a€MbIX
uryp;

2.10. | Hepapencrpo 1 0 0 A CHoNb30BAT YV eTHBIH https://urok.1sept.ru/articles/612863

JIOMaHOM. (G POBBIE PECYPCHI AT | OIPOC;
UCCIIE10BaHUS
CBOMCTB H3y4aeMbIX
Guryp;

2.11. | HpsamoyromnbHblii 1 0 0 DopMyIUpPOBATH IMucbMeHHbII https://www.treugolniki.ru/lomanaya/
TpEYroiabHUK C yIiIoM ONpe/ICIICHHS: KOHTPOJIb;

B 30°. OCTPOYTOJILHOT O,

TYNOYTOJIBHOT O,
NPsIMOYT OJIBHOT O,
paBHOOEAPEHHOrO,
PaBHOCTOPOHHETO
TPEYTrOJIbHUKOB;
OMCCEKTPUCHI,
BBICOTHI, MCAHUAHBI
TPEYTrOJIbHUKA;
CepeMHHOr0
TepIeH IUKYIsIpa
OTpe3Ka; nepumerpa
TPEYTrOJIbHUKA;

2.12. | llepsbie nonsTus o 1 0 0 3HAKOMHUTBECS C Y CTHEIH https://resh.edu.ru/subject/lesson/7309/conspect/300527/
JIOKa3aTeNIbCTBAX B WcTOpHeit pasBHTHs ompoc; https://resh.edu.ru/subject/lesson/1352/
reoMeTpun reOMETpHH;

Hroro no pazneny: 22

Pa3l[e.]'[ 3. ﬂapannenbﬂble npsMble, CymmMma yrnoB TpeyronbHuka

3.1. [NapannensHbre 4 0 0 DopMyIMPOBATL IOHSTHE Tectuposanne; https://www.yaklass.ru/p/geometria/7-klass/parallelnye-
HpsIMBIE, KX CBOKACTBA. R ——— priamye-9124

HaXOJUTb IPAKTHYICCKHUE
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TIPUMEPHI;

3 2 T1saTeiit rnocrynar 1 0 0 3HAKOMUTECS C HCTOpHUEH Ycraerit
EBKJ'[I/I,Ha. Pa3BUTUATEOMETPHUH; ornpoc;

3.3. | Hakpecr nexamue, 3 1 0 Usyuats cBoiicTBa KoHTpoIbHas https://resh.edu.ru/subject/lesson/7301/conspect/249488/
COOTBETCTBCHHBIC U YIJI0B, 00pa3oBaHHbIX pabora;

OJIHOCTOPOHHHUE YIJIbI
HROCTOP T HpH epeceu etk https://urok.1sept.ru/articles/570868
(obpasoBanHbIe IpH napauieabHbIX
epeceYCHNN HpPSIMBIX CEKYILEH;
TapasuIesIbHbIX
TIPSIMBIX CEKYIIeH).

3.4. |lpusnak 1 0 0 [poBoauTH V CTHBII https://resh.edu.ru/subject/lesson/7306/start/296950/
N1apajuIeIbHOCTH JIOKa3aTeNbCTBa onpoc;

TIPsIMBIX 9€PE3 napauienbHOCTH JBYX
PaBEHCTBO NpsIMBIX C MOMOIIbIO
PpacCTOSHIHN OT TOICK yTII0B, 00Pa30BaHHBIX
OJIHOM TPSMOH 110 IIPU [IEPECEUCHUU ITHX
BTOPOU MPSIMOM. IPAMBIX TPETbEH
HPSIMOIA;

3.5. |Cymma yrmos 3 0 0 BbIYACIATE CyMMy [MHCbMEHHELT https:/Awww.yaklass.ru/p/geometria/7-klass/sootnoshenie-
TPEyroibHUKA U YIJIOB TPEYroJbHUKA U KOHTPOJIb; miZhdtu-Stor(l)n?F I-I.-(l;qItamI-trleu.?(OInlgf;ilsslsumma-
MHOFOYTOJTbHHUKA. F—— uglov-treugolnika-vidy-treugolnikov:

3.6. | Buemnue yrisr 2 0 0 HaxoauTh YHCIOBIE YV CTHBII https://resh.edu.ru/subject/lesson/7292/main/305764/
TpeyronbHUKa ¥ GYKBEHHBIE ompoc; https://www.treugolniki.ru/vneshnij-ugol-treugolnika/

3HA4YCHUA YIJIOB B
TCOMETPUICCKUX
3ajjayax ¢
HCII0JIb30BAHUEM
TEOPEM O CyMMe
YIJIOB TPEYroJbHUKA
¥ MHOTOYTOJIBHUKA;

Utoro no pazneny: 14

Pa3gen 4, OKpyKHOCTb U Kpyr. FeomeTpuyeckune nocTpoeHus

4.1. | Oxpyxnocts, xopael | ViakuTe | YKAKHUTE Yachl | YKaKUTE Yachl | YKaXKHUTE | YKaKUTE BHU BblﬁepI/ITe Ykaxure 06pa30BaTeJ'IBHBIe PECYPCHI
U JUAMETPbl, UX
CBOMCTRA Yqachl nepnon JCATCIIbHOCTU BI/I,I[/ (I)OpMy

KOHTPOJIA

4.2. | KacarenbHas k 2 0 0 Popmympoars Vernsti https://www.yaklass.ru/p/geometria/7-

OKPY>KHOCTH. onpeseneHHS: OKPYKHOCTH, onpoc; klass/treugolniki-9112/okruzhnost-radius-zadachi-

XOpbl, AMaMeTpa u

KacaTeJIbHOM K OKPYKHOCTH;

na-postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-
3ebb5cae946f
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4.3. | OxpyxHOCTB, @opuymiposars T Mermsii https:/skysmart.ru/articles/mathematic/kasatelnaya-
BIIMCAHHAs B yrod. OTIpe/ieNeHus: OKPYKHOCTH, KOHTPOIb; k-okruzhnosti
XOpAbl, AuaMeTpa u
KacaTeJIbHOM K OKpPYXKHOCTH;
4.4. |Ionsrue o I'MT, Osnazesats NOHATHAMH Yormsit https://shkolkovo.net/theory/79
NPUMCHCHUE B BIIMCAHHOI M ONMCAaHHOW 0TIpOC;
3aﬂaqax' Opr)KHOCTeﬁ TPEYrojbHHUKA,
HaXOJAHWTh HEHTPBI 3THX
OKpY’KHOCTEHH;
4.5. | buccexrpuca u Henonssopars merox TMT Vermusit https://resh.edu.ru/subject/lesson/1383/
CEepEANHHBIN JI71s1 TOKA3aTeabCTBA TEOPEM ompoc;
NCPTIICHANKYJIISIP Kak 0 mepecedeHn GUCCEKTPHC
reOMeTqueCKHe YTIIOBTPCYTOJIbHUKA U
MecTa TOYEK.
CEepeIMHHBIX
TIEPTICHANKYJISIPOBK
CTOpOHaM TPEYTOJIbHHUKaA C
nomoipsio 'MT;
4.6. OKpy>XHOCTb, HccnenoBath, B ToM YV CTHEIH https://resh.edu.ru/subject/lesson/1349/
OIMMCaHHas OKOJIO YHCIIe UCIOJIB3YS orpoc;
TpEyroJbHHUKa. uQpoBbIe peCypesl:
OKPYKHOCTb,
BIIMCAHHYIO B YIOJI,
LCHTP OKPYKHOCTH,
BIIHCAHHOW B yro;
PaBEHCTBO OTPE3KOB
KacCaTCIbHBIX;
4.7. Brnucannas B HccnenoBath, B TOM YV eTHEL https://resh.edu.ru/subject/lesson/1349/
TPEYroabHUK YHCIIE UCTOJb3YS orpoc;
OKPYKHOCTb. i pOBBIE PeCyPChL:
OKPYKHOCTB,
BIIMCAaHHYIO B yIoJI;
LICHTP OKPYKHOCTH,
BIMCAHHOU B yroiu;
PaBEHCTBO OTPE3KOB
KacaTClIIbHBIX;
4.8. | Ipocreiimmue 3anaun Pemats OCHOBHBIC Mpaxrueckas | https://urok.sept.ru/articles/617861
Ha MOCTPOCHHE. sajaun Ha paGora; https://resh.edu.ru/subject/lesson/1356/

MOCTPOCHHUE: yria,
pPaBHOT'O JJTAHHOMY;
CepeTMHHOTO
TepIeHIUKYIsIpa
JTAHHOT'0 OTPE3Ka;
psMOIi, Ipoxoaseit
uyepe3 JaHHYI0 TOYKY U

https://resh.edu.ru/subject/lesson/1408/
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TepIIeH IUKYJIIPHON
JTAHHOH HPSIMOIA;
OMCCEKTPHCHI JAHHOTO
yria; TpeyroJbHHKOB
110 pa3IN4YHBIM
JJIEMEHTaM;

Hroro no pazgeny:

14

Pasznen 5. IloBTOpenue u 060011e

HHUe 3HAHUMH.

5.1. |MHosropenue n Vkaxute | YKaKUTE 4achl | YKaKHUTE 4achl | YKAXKUTE | YKAKHUTE BuJ | BeiOepure | Ykaxkute oOpazoBaTesbHBIE PECypPCHI
06OGMICHHE OCHOBHBIX qaCEl 3 (1004 00) eSITEIILHOCTHU BU1/hopm
TOHATHH H METOA0B p 'H 'Jl 2 p y
Kypca 7 Kiacca. KOHTPOJIA
Hroro o pazmeny: ‘ ’ ’ Pewats 3anaum na | " https://resh.edu.ru/subject/lesson/7311/start/297121/
IOBTOPEHHUE,
WLTIOCTPHPYIOLIHE https://resh.edu.ru/subject/lesson/7310/start/297 156/
CBsI3U MEXY
pa3iinYHbIMHU
HacTsMU Kypca;
OBUIEE 68 7
KOJIMYECTBO
YACOB 18(0)

I[TIPOTPAMME



https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/7310/start/297156/




IHOYPOYHOE IINTAHUPOBAHUE

(I)I/Il“yp, COCTAaBJICHHBIX U3
IMPAMOYT'OJIbHUKOB.

Ne Tema ypoka KosmmuecTBOo 4acoB Mara Bunel, popmsl
n/n M3YYeHHs] | KOHTPOJIst
BCEro |[KOHTPOJIbHbIE | MPAKTHYECKHE
padoThbI padoThI

1. |Touku u npsimble 1 0 0 02.09.2022 | YcrHbIi onpoc;

2. |Touku u npsiMbie 1 0 0 06.09.2022 | YcrHbIi onpoc;

3. |Otpe3ok u ero quHA 1 0 0 09.09.2022 | YcrHbIii onpoc;

4. |OTpe3ok u ero JuuHa 1 0 0 13.09.2022 | YcrHBIii ompoc;

5. Jlyu. Yrom. U3mepenune 1 0 0 16.09.2022 | YcrHBIi ompoc;
YIJI0B

6. Plya. Yron. Usmepenue 1 0 0.25 20.09.2022 | TectupoBanue;
YIJI0B

7. |CMexHBIe 1 BepTHKambHbIe |1 0 0 23.09.2022 | YcrtHBIi onpoc;
YTIIBI

8. |CmexHbIe 1 BepTHKaIbHbIC |1 0.25 0 27.09.2022 | TTuceMeHHBII
YIJIBI KOHTPOJIb;

9. [[lepmeHauKy/ISpHBIC 1 0 0 30.09.2022 | YcrHbiit onpoc;
psIMbIe

10. |KontponbHas padorta Ne 1 1 1 0 04.10.2022 | KoHnTpopHast
o teme «lIpocreitmne paborta;
reoMeTpUIecKue GUryphl 1
X CBOMCTBa»

11. |PaGora c mpocTedmmmMu 1 0 0.25 07.10.2022 | YcrHbIl ompoc;
YepTEKAMU.

12. |M3mepeHue TMHEHHBIX H 1 0 0.25 11.10.2022 | IIpakTuueckas
YTJIOBBIX BEJINYMH, pabota;
BEIYHCIICHUE OTPE3KOB U
YTJIOB.

13. |M3mepeHue TMHEHHBIX H 1 0 0.5 14.10.2022 | IIpakTuueckas
YTJIOBBIX BEJINYMH, pabota;
BEIYHCIICHUE OTPE3KOB U
YTJIOB.

14. |[lepumerp u TUIOIIAb 1 0 0 18.10.2022 | YcTHBI# ompoc;




15.

[loHATHE O paBHBIX
TPEYrOJIbBHUKAX U
[IEPBUYHBIE IIPEICTABIICHUS

0 paBHBIX (KOHTPYIHTHBIX)

¢durypax.

21.10.2022

YeTHBI 01poc;

16.

[IepBblil TpU3HAK
[PaBEHCTBA TPEYTOJIBHUKOB

25.10.2022

YeTHBI o1poc;

17. |Bropoii npusHax 28.10.2022 | YcTHBIi o1poc;
[PaBEHCTBA TPEYTOJILHUKOB

18. |[lepBsIii 1 BTOpOA 08.11.2022 | ITuceMeHHBIH
MPU3HAKN PAaBEHCTBA KOHTPOJTb;
TPEYTOJIEHUKOB

19. [Tpernii mpu3HAK paBEHCTBA 11.11.2022 | YcrHBIi ompoc;
TPEYTOJIEHUKOB

20. [[loBTOpeHue n 15.11.2022 | Camoo1ieHKa C
CUCTeMaTH3aIis y4eOHOTO HCTIOJIb30BaHNEM
MaTepuala 1o TeMe «OIEeHOYHOTO
"[Ipn3Haku paBeHCTBa JIACTay;
TPEYrOJbHUKOB"

21. |KonTtpombHas padota Ne2 18.11.2022 | KonTpombHas
"I[Ipu3Haku paBeHCTBa paborta;
TPEYroJbLHUKOB"

22. |[Ipu3Haku paBeHCTBA 22.11.2022 | YcTHBIH o1poc;
[IPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.

23. |[Ipu3Haku paBeHCTBA 25.11.2022 | YcTHBI# ompoc;
[IPSIMOYTOJIbHBIX
TPEYTrOJbHUKOB.

24. |CBOHCTBO MeQUAHBI 29.11.2022 | YcTHBIH ompoc;
[PSIMOYTOJILHOTO
TPEYTrOJIbHUKA.

25. [PaBHOOenpeHHBIC U 02.12.2022 | YcTHbIii ompoc;
[PaBHOCTOPOHHUE
TPEYTObHUKH.

26. [PaBHOOEIpPEHHBIN 06.12.2022 | ITucbMeHHBbIN
TPEYroJbHUK U €0 CBOWCTBA KOHTPOJTb;

27. |PaBHOOEIpEHHBIH 09.12.2022 | YcrHbIii ompoc;

TPCYTrOJIbHUK U CTO CBOIiCTBa




28. [[Ipu3Haku 1 0 0 13.12.2022 | YcrHblii ompoc;
[paBHOOEIPEHHOTO
TPEyroJbHUKA

29. [[IpusHaku 1 0 0 16.12.2022 | [TucsMeHHBIH
[paBHOOEIPEHHOTO KOHTPOJTb;
TpEYroJbHUKA

30. [[IpoTtuB Oomnbieii ctopoHsr |1 0 0 20.12.2022 | TectupoBanue;
TPEYTrOJIbHUKA JICKHUT
OOJBIININ YTOJI.

31. [[Ipocreiimme HepaBeHcTBaB (0.5 0 0 23.12.2022 | YcTHBIH ompoc;
reOMETPHUH.

32. |HepaBeHcTBO TpeyronbHuKa. |1 0 0 27.12.2022 | YcTHBIH ompoc;

33. |HepaBeHcTBO TpeyronpHuKa. |1 0 0 10.01.2023 | TectupoBanwue;

34. |HepaBeHCTBO JJOMaHOM. 0.5 0 0 13.01.2023 | YcrHBIi ompoc;

35. [[IpsMOyroIBHBIH 1 0 0 17.01.2023 | [TuceMeHHBIH
TPEeyroJibHUK ¢ yriioM B 30°. KOHTPOJIb;

36. |[lepBbIe TIOHATHS O 1 0 0 20.01.2023 | YcTHBI# onpoc;
NI0Ka3aTenbCTBAX B
reOMETpUN

37. |KonTtposbHas padota Ne 3 1 1 0 24.01.2023 | KontposbHas
o Teme «TpeyrobHUKI pabora;

38. |[lapannenbHbIC MPIMbIE 1 0 0 27.01.2023 | YcrHbIl onpoc;

39. |[lapannenbHbIe MPIMbIE 1 0 0 31.01.2023 | ITucemeHHBIN

KOHTPOJIb;

40. [[Ipuznaku nmapamwiensHocta |1 0 0 03.02.2023 | YcTHBI onpoc;
MPSIMBIX

41. [[IpuzHaku nmapamwieasHocTd |1 0 0 07.02.2023 | ITucbmeHHBIH
MPSIMBIX KOHTPOJIb;

42. [[Isateiit moctynat EBkinpa. 1 0 0 10.02.2023 | YcTHBIH ompoc;

43. |CoiicTBa nmapajuieabHbIX 1 0 0 14.02.2023 | YcrHBIii omnpoc;
MPSIMBIX

44. | CBoiicTBa nmapauieabHbIX 1 0 0 17.02.2023 | YcrHbIii omnpoc;
MPSIMBIX

45. [Pemenue 3amad mmo TeMe 1 0 0 21.02.2023 | [TuceMeHHBIIH
MapasuIeTbHOCTD MPSMBIX KOHTPOJIb;




46.

[Ipy3HaK napajienbHOCTH
[IPSIMBIX YEPE3 PABEHCTBO
[PacCTOSIHUIA OT TOUYEK OJJHOM

[IPSIMOM IO BTOPOU MPSIMOM.

24.02.2023

YeTHBI 01poc;

47. |CyMMa yrioB TpeyrojabHHKa 28.02.2023 | YcTHbI# onpoc;
1 MHOTOYTOJIbHUKA.

48. |Pemrenue 3a1a4 1o Teme 03.03.2023 | ITuceMeHHBIH
CyMMa yrii0B TpeyroJbHUKA KOHTPOJTb;

49. |BHemHue yribl 07.03.2023 | YcrHbIi onpoc;
TPEYTrOJIbHUKA

50. |BremrHue yriisl 10.03.2023 | [TuceMeHHBII
TPEYTrOJbHUKA KOHTPOJTb;

51. [KontponpHas paboTa Ne 4 14.03.2023 | KonTponbHas
o teme «[lapamiensHbie pabora;
npsimpie. Cymma yriioB
TPEYTOJILHUKA)

52. |OKpY>KHOCTB, XOPABI U 17.03.2023 | YcrHBIi ompoc;
TMaMeTpbl, KX CBOMCTBA.

53. |OKpY>KHOCTb, XOPJIbI U 21.03.2023 | TectupoBanue;
TMaMeTpbl, KX CBOMCTBA.

54. |KacarenbHasi K OKPY)KHOCTH 24.03.2023 | YcTHbIN 0ompoc;

55. |KacarenpHast K OKPY)KHOCTH 04.04.2023 | ITucemeHHBIN

KOHTPOJIb;
56. |Perrenue 3amad mo reMe 07.04.2023 | YcTHBI onpoc;

"KacarenpHas K
OKPYKHOCTH

o7.

OKpY’KHOCTb, BIIUCaHHAs
B yroJ.

11.04.2023

YcTHBIH ompoc;

58.

Ilonsatue o I'MT,
[MpUMEHEHHE B 3a]1a4ax.

14.04.2023

YcTHBIH ompoc;

59.

MeTon TreOMCTPHUICCKUX
MCCT TOYCK B 3aJadax Ha
IIOCTPOCHHUC

18.04.2023

Y CTHBIN 01poc;

60.

buccekTpuca U cepeIuHHBII
[IEPIIEHIUKYIISAP KaK
rEOMETPUYECKUE MECTA
TOYEK.

21.04.2023

Y CTHBIN 01poc;

61.

OnucadHas ¥ BOUCaHHAs
OKPYXHOCTHU TPCYTOJIbHUKA

25.04.2023

YCTHBIN 01poc;




62. |OnucaHHas ¥ BIMCAHHAS 1 0 0 28.04.2023 | [TuceMeHHbBII
OKPYXHOCTH TPEYroJIbHUKA KOHTPOJIb;

63. [Pemenue 3amau 1 0 0 05.05.2023 | TectupoBanue;

64. |[eomerpuueckue 1 0 0 12.05.2023 | [TpaxTuueckas
[OCTPOCHUS pabora;

65. [3amaum Ha MOCTpOEHHE 1 0 0 16.05.2023 | [TpakTuaeckas

pabora;

66. [[loBTOpenue n o6o0OmeHne |1 0 0 19.05.2023 | YcrHBIi ompoc;
OCHOBHBIX NIOHATHN U
METOJIOB Kypca 7 Kiacca.

67. [[loBTOpenue um o600menne |1 0 0 23.05.2023 | YcTHBI# onpoc;
OCHOBHBIX IOHATHN U
METOJIOB Kypca 7 Kiacca.

68. [[loBTOpeHme n 00600OIICHNE |2 0 0 26.05.2023 | YcTHBIH ompoc;
OCHOBHBIX TOHATUN U
METOJ/IOB Kypca 7 Kiacca.

OBUIEE KOJIMYECTBO 68 4.25 1.25

UACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA.

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-
14930/priamaia-otrezok-tochki-9703/re-18f77739-2ab6-4f1la-b5c0-049e88127967

https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-
14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-9886

https://resh.edu.ru/subject/lesson/7313/start/249384/

https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-
14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74

https://infourok.ru/laboratornye-raboty-po-geometrii-5341333.html

https://resh.edu.ru/subject/lesson/7292/conspect/305759/

https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-
treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/vtoroi-i-tretii-priznaki-ravenstva-
treugolnikov-9739

https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-
treugolnika-9155/priamougolnyi-treugolnik-svoistva-priznaki-ravenstva-9175

https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-bissektrisa-vysota-
treugolnika-9481

https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-
treugolnika-9155/teorema-0-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738

https://school-science.ru/3/7/33434

https://urok.1sept.ru/articles/612863

https://www.treugolniki.ru/lomanaya/



https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://resh.edu.ru/subject/lesson/7313/start/249384/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://infourok.ru/laboratornye-raboty-po-geometrii-5341333.html
https://resh.edu.ru/subject/lesson/7292/conspect/305759/
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-bissektrisa-vysota-treugolnika-9481
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-bissektrisa-vysota-treugolnika-9481
https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik
https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/teorema-o-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/teorema-o-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738
https://school-science.ru/3/7/33434
https://urok.1sept.ru/articles/612863
https://www.treugolniki.ru/lomanaya/

https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://resh.edu.ru/subject/lesson/1352/

https://skysmart.ru/articles/mathematic/aksioma-teorema

https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124

https://resh.edu.ru/subject/lesson/7300/start/249559/
https://nsportal.ru/shkola/geometriya/library/2013/03/24/prezentatsiya-iz-istorii-parallelnosti-
pryamykh
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124/priznaki-parallelnosti-
dvukh-priamykh-svoistva-parallelnykh-priamykh-aksio _-9228

https://resh.edu.ru/subject/lesson/7301/conspect/249488/
https://urok.1sept.ru/articles/570868

https://resh.edu.ru/subject/lesson/7306/start/296950/

https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-
treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171

https://resh.edu.ru/subject/lesson/7292/main/305764/
https://www.treugolniki.ru/vneshnij-ugol-treugolnika/

https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-
postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f

https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti

https://shkolkovo.net/theory/79

https://resh.edu.ru/subject/lesson/1383/

https://infourok.ru/konspekt-uroka-po-geometrii-klass-na-temu-seredinniy-perpendikulyar-i-
bissektrisa-ugla-kak-geometricheskie-mesta-tochek-ploskost-3973346.html

https://resh.edu.ru/subject/lesson/1349/

https://resh.edu.ru/subject/lesson/1349/

https://urok.1sept.ru/articles/617861
https://resh.edu.ru/subject/lesson/1356/
https://resh.edu.ru/subject/lesson/1408/



https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://skysmart.ru/articles/mathematic/aksioma-teorema
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124
https://nsportal.ru/shkola/geometriya/library/2013/03/24/prezentatsiya-iz-istorii-parallelnosti-pryamykh
https://nsportal.ru/shkola/geometriya/library/2013/03/24/prezentatsiya-iz-istorii-parallelnosti-pryamykh
https://nsportal.ru/shkola/geometriya/library/2013/03/24/prezentatsiya-iz-istorii-parallelnosti-pryamykh
https://nsportal.ru/shkola/geometriya/library/2013/03/24/prezentatsiya-iz-istorii-parallelnosti-pryamykh
https://resh.edu.ru/subject/lesson/7301/conspect/249488/
https://resh.edu.ru/subject/lesson/7301/conspect/249488/
https://resh.edu.ru/subject/lesson/7306/start/296950/
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://resh.edu.ru/subject/lesson/7292/main/305764/
https://resh.edu.ru/subject/lesson/7292/main/305764/
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f
https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti
https://shkolkovo.net/theory/79
https://resh.edu.ru/subject/lesson/1383/
https://infourok.ru/konspekt-uroka-po-geometrii-klass-na-temu-seredinniy-perpendikulyar-i-bissektrisa-ugla-kak-geometricheskie-mesta-tochek-ploskost-3973346.html
https://infourok.ru/konspekt-uroka-po-geometrii-klass-na-temu-seredinniy-perpendikulyar-i-bissektrisa-ugla-kak-geometricheskie-mesta-tochek-ploskost-3973346.html
https://resh.edu.ru/subject/lesson/1349/
https://resh.edu.ru/subject/lesson/1349/
https://urok.1sept.ru/articles/617861
https://urok.1sept.ru/articles/617861
https://resh.edu.ru/subject/lesson/1408/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPY/IOBAHHUE

CripaBouHbIE MaTEpHAIIBI

OBOPYJIOBAHMUE JJIAA TPOBEJAEHUS IABOPATOPHBIX U IIPAKTUYECKUX PABOT

[upkynsb, TMHENHKA, TPAHCIIOPTUD



MHHOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "BEPOATHOCTD u CTATUCTHUKA"

Pabouas mporpamma mo ydeOHOMY Kypcy "BeposiTHOCTh M cratucTuka' Uit o0ydarouiuxcsi 7 KiIaccoB
pa3paborana Ha ocHOBe DeniepatbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO OOIIEro
oOpa3oBaHusi ¢ y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPENBIBIIEMBIX K MaTeMaTHYECKOMY
00pa30BaHUIO, U TPATUIHMIA POCCUHCKOTO 00pa30BaHUs, KOTOPHIE OOECIEYMBAIOT OBJIAZCHUE KIIIOYEBHIMHU
KOMIICTCHUOWAMHU, COCTABJIAIOIIMMU OCHOBY JIA HCEIIPCPBLIBHOTO 06pa3OBaHI/I$I U CaMOPAa3BUTHA, a TaAKKC
I[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHLHOTO Pa3BUTHS OOyJaromuxcs. B mporpamme
yuTeHbl HJed M mnojoxeHus KoHuenmmu pa3sBuTHd MaTeMaTHueckoro oOpasoBaHusi B Poccuiickoit
Oenepanun. B snoxy nudpoBoi Tpanchopmanuu Bcex cep demoBeUECKOW IesTEIHbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MAaTeMaTHYECKOW MOATOTOBKH. YK€ B IIIKOJIE
MaTEéMaTUuKa CIIYXXUT OIMOPHBIM MPEAMETOM JIA U3YYCHUS CMCKHBIX JUCHUIIIINH, a IMOCJIC IITKOJIbI peanLHoﬁ
HEOOXOJMMOCTBIO CTAHOBUTCA HEMPEPHIBHOE O0O0pa3oBaHUe, 4dYTO TpeOyeT MOJHOIEHHON 0a30Boi
00111€00pa30BaTEeIbHON MOJATOTOBKH, B TOM YHCJIE U MAaTeMaTHYECKOW. DTO 0OYCIOBIIEHO TE€M, UYTO B HAIU
JTHU PacTET YMCIO MPOoQeccuid, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MaTeMaTHKU: U B cdepe
SKOHOMMKH, U B OH3HECe, U B TEXHOJOTMYECKMX OOJacTsIX, W Jake B T'yMaHUTapHbIX cdepax. Taxum

06pa30M, KpyI' IKOJIBHUKOB, JJIsI KOTOPBIX MaTEMAaTHKa MOXKET CTaTh 3HAYMMBIM ITPEAM €TOM, paCIIUPACTCA.

[IpakTHdeckas TOJIG3HOCTh MaTeMaTUKH OOyCJIOBJIGHA TeM, 4YTo € MPeAMETOM  SBIISIOTCS
(dyHIaMeHTaJIbHBIE CTPYKTYPBI HAIIIETO MHUpPA: IPOCTPAHCTBEHHBIC POPMBI M KOJTMYIESCTBEHHBIC OTHONICHUS OT
MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEACTBEHHOM OIbITE, 0 JIOCTaTOYHO CIOXKHBIX, HEOOXOIUMBIX IS
Pa3BUTUS HAYYHBIX U MPUKIAIHBIX UeH. be3 KOHKpeTHhIX MaTeMaTUYeCKUX 3HAHUI 3aTPyAHEHO MOHUMAaHHe
MPUHIIUIIOB YCTPOWCTBA M HCIIOJIb30BAHMUSI COBPEMEHHOM TEXHHUKH, BOCHPUATHE M HHTEPIPETALUS
pPa3HOOOpa3HOW  CONMAIBHOM, HOKOHOMHYECKOW, TOJUTHYECKOW  uHpopManuu, MaiodhdeKTHBHA
MOBCEIHEBHAS MpaKTUYecKas NeATeNbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH JKW3HU IMPUXOIUTCS BBIMOIHSITH
PacuéThl U COCTABIISTH AJTOPUTMBI, HAXOIUTH U MPUMEHATH GOPMYJIbI, BIAAETh MPAKTUYECKUMH MPUEMaMU
FeOMETPUYECKUX HM3MEPEHHM M TMOCTPOEHHH, uuTaTh WHGOPMAIUIO, NPEICTABICHHYIO B BHAE TalOull,
auarpaMMm M rpaHKoB, *UTh B YCIOBHUSX HEOMPEIEIEHHOCTH M IOHMMATh BEPOSITHOCTHBIA XapakTep
CITyJailHBIX COOBITHIA.

OpHoBpeMeHHO ¢ pacuiupeHueM chep MPUMEHEHHs MAaTeMaTUKH B COBPEMEHHOM oOriecTBe Bcé Oolee
BAKHBIM CTAaHOBHUTCS MATEMAaTUUYECKUN CTUJIb MBIIIJICHUS, TPOSBISIOUIUICS B ONPEAeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpolecce wW3ydyeHHs MaTeMaTUKH B apceHal MPUEMOB M METOJOB MBIIUICHUS 4YeJIOBEKa
€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHAYKIUS U JEAYKIus, 0000IleHHe W KOHKpETH3allus, aHajiu3 u
CUHTE3, KiaccupuKaluus M cucTemMaTh3anus, adbctparupoBaHue W aHajuorusi. OOBEKThl MaTEeMaTHYECKHX
YMO3aKJIIOUEHHUM, TMpaBujia HMX KOHCTPYMPOBAHUSA PACKPBIBAIOT MEXaHU3M JIOTUYECKUX TMOCTPOEHUH,
CHOCOOCTBYIOT BBIpa0OTKE yMeHHs (HOpMYIHpOBaTh, 0OOCHOBBIBATH M JIOKA3bIBaTh CYKICHHs, TEM CaMbIM
pPa3BHBAIOT JIOTMYECKOE MBIIUICHHWE. Beaymas ponb NpUHAANSKHT MareMaTHke W B (POpMHpOBaAHUHU
AITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJIEHHS] M BOCIIUTAHUHA YMEHHM JeWCTBOBATH IO 33JJaHHBIM allTOPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC M KOHCTPYUPOBATh HOBBIE. B mpoliecce pemieHus 3a1ady — OCHOBON yueOHOM
NEeSITENFHOCTH Ha YpPOKaX MAaTeMaTHKH — pa3BUBAIOTCS TakKe TBOpYECKass M MPHUKIATHAS CTOPOHBI
MBIIIUTCHUSL.

OOydenune maTemaruke Ha€T BO3MOXKHOCTh pa3BUBATh y OOYYAIONIMXCS TOYHYI, pPAalMOHAIBHYIO U

HH(bOpMaTHBHyIO p€4b, YMCHUC OT6I/IpaTL HanOoJee HoaAXOJAIME SA3BIKOBBIC, CHMBOJIMYCCKUC, rpa(bnqecxne
CpeAcCTBa IJIsd BBIPAKCHUS CY)KI[CHI/Iﬁ U HarjsiAHOTO UX IMMPEACTABIICHUA.

Heo0x0auMbIM KOMIOHEHTOM 00IIIel KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 001I1ee 3HAKOMCTBO
C METOJIaMHM MO3HAHUS ACUCTBUTEIILHOCTH, IIPEACTABICHUE O IIPEAMETE U METOJaX MAaTEMAaTUKU, UX OTINYUN



OT MCTOHAOB APYIrux €CTCCTBCHHBIX U T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MMPUMCHCHUA MATCMAaTUKH JJI1
pelIeHus] HayYHbIX M MPUKIATHBIX 3a7ad. TakuM o0pa3oMm, MaTeMaThyeckoe oOpa3oBaHHWE BHOCHT CBOM
BKJIa/1 B (hopMUpOBaHKE OOIIEH KyTbTYphl YeIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TaKXEC CHOCO6CTByeT OCTCTUUCCKOMY BOCIHMTAHHWIO YCJIOBCKA, NMOHUMAHUIO
KpacoThl U M3SIIECTBA MATEMATUYECKUX PACCYKICHUH, BOCIIPUATHIO T€OMETPUIECKHIX (DOPM, YCBOCHUIO
nacu CHMMECTPUH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

B coBpemenHoM nu@poBOM MHUpPE BEPOSITHOCTh M CTATUCTUKA MPH O0OpeTaroT BCE OOJIBIIYI0 3HAYMMOCTD,
KaK ¢ TOYKH 3PEHUS MPAKTHYECKUX MPUIIOKEHUH, TaK U UX POJIU B 00pa3oBaHUU, HEOOXOIUMOM KaKIOMY
yenoBeky. Bospacraer uucno mpodeccuii, mpu OBIAJIGHUM KOTOPHIMH TpeOyeTcsi xopoimias 0a3oBas
MOJArOTOBKA B OOJacTH BEPOSTHOCTH W CTAaTHUCTHKW, TakKas TOJTOTOBKAa Ba)XHA I MPOJOJDKCHHS
o0pazoBaHusi W JyIsl ycmenmHoW mnpodeccuoHanbHON Kapbepbl. Kaxaplli 4eloBEK MOCTOSHHO MPUHUMAET
pelieHus: Ha OCHOBE MMEIOIIMXCS Y HETO JaHHBIX. A i1 00OCHOBAaHHOTO MPUHATUS PEIICHUS] B YCIOBHSIX
HEJI0CTaTKa WK W30bITKa HHPOPMAIIMK HEOOXOIMMO B TOM YHCIIE XOPOIIO C(hOPMUPOBAHHOE BEPOSTHOCTHOE
Y CTaTUCTUYECKOE MBIILJICHHUE.

NmMeHHO modTOMY OCTpO BCTajda HEOOXOAUMOCTh chopMupoBaTh y oOydaronmuxcs (GyHKIIHOHATBHYIO
IPaMOTHOCTh, BKJIFOYAMOIIYIO B ce0S B Ka4eCTBE HEOTHEMJIEMOW COCTAaBIISIONICH YMEHHE BOCHPHHUMATH U
KPUTHYECKH AaHaJTU3UpPOBAaTh HWHGOpPMALMIO, NPEJICTABICHHYI0 B pa3MuHbIX (GopMax, TOHUMATh
BEPOSATHOCTHBIM XapaKTep MHOTHUX pPEAIbHBIX IPOLECCOB M 3aBHUCHUMOCTEH, MPOW3BOJIWUTH MPOCTEHIINE
BEPOSITHOCTHBIE PAcYEThl. 3HAKOMCTBO C OCHOBHBIMU NpPHUHLHMIIAMU cOOpa, aHaiu3a M MpeACTaBICHUS
JAHHBIX U3 PA3IUYHBIX cep )KU3HM 00IIeCcTBa U TOCYyIapcTBa MpHOOIaeT 00yJarmuxcsi K 00IMeCTBEHHBIM
uHTepecaM. M3yueHne oCHOB KOMOMHATOPUKHU Pa3BUBAET HABBIKU OpPraHU3alliu rnepedopa u mojacuéra yucia
BAPUAHTOB, B TOM 4YHUCJIE, B MPUKIAJAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMH TeopHH TIpadoB co3MaET
MaTreMaTudeckuii ¢yHmaMeHT sl GOPMHPOBAaHUS KOMIIETCHIIMM B 001acT MH(POPMATUKH W HIH(PPOBBIX
texHojoruil. IloMuMo 3TOro, mpU K3Y4YEHHUU CTATUCTHUKUA W BEPOSTHOCTH OO0OTallaioTcs MpeAcTaBICHUS
yyaluxcs O COBPEMEHHOW KapTHMHE MHUpPAa U METOJax ero HccieloBaHus, GOopMUpyeTCs MOHUMaHHE POJIU
CTaTUCTUKH KaK MCTOYHUKA COLMAIbHO 3HAUMMOM MH(OPMALINK U 3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIICHUSI.

B cooTBeTcTBHM C JaHHBIMH IENIMU B CTPYKType HIporpammbl ydeOHOTO Kypca «BepositTHOCTh H
CTaTUCTUKA» OCHOBHOI HIKOJIBI BbI/ICJICHBI CIeIyIoIne COJIep>KaTeIbHO-METOJMUECKHE
muun: «lIpencraBneHne JOaHHBIX U ONHCATENbHAs CTAaTUCTHKa»; «BeposaTHOCTB»; «DJIeMEHTHI
KOMOMHATOPUKNY; «BBeaeHne B TeOpuio rpagoy.

Conepxxanune nunuu «lIpeacraBneHue NaHHBIX M ONMCATENbHAs CTATHCTUKA» CIY)KUT OCHOBOM st
(dbopMUpOBaHHUA HABBIKOB pPabOThl C HWHpOpMaLuUeil: OT uTeHWss M UHTepHpeTanuu HHGpOpMaluy,
IpeJCTaBICHHOM B Ta0NuIaX, Ha [MarpaMMax U rpadukax 10 coopa, MpeJCcTaBIeHHs U aHAIN3a JaHHBIX C
UCTOJb30BAHMEM CTAaTUCTUYECKUX XapaKTEepUCTUK CpPeAHHUX U paccerBaHusd. PaboTas ¢ JaHHBIMU,
oOyyaromuecst ydaTcsi CUUTBIBaTh M WHTEPIPETHPOBATh JAaHHBIE, BBIJBUIATh, APryMEHTHPOBATh U
KPUTHUKOBATh MpPOCTEHIINE TUIOTE3bl, Pa3MBIILIATh HaJl (AKTOpaMH, BBI3BIBAIOIIUMH U3MEHUYUBOCTb, U
OLICHMBATh UX BIIMSHUE HA PACCMATPHUBAEMBbIE BEIMYMHBI U IPOLIECCHI.

I/IHTYI/ITI/IBHOC MNpeaACTaBJICHHUE O cnyqaﬁHoﬁ MU3MCHYMBOCTH, MCCICAOBAHUC SaKOHOMepHOCTCﬁ n
TEHJICHIIMI CTaHOBUTCS MOTI/IBI/IpyTOH_ICﬁ OCHOBOM1 JIJIs HU3YUYCHUA TCOPUU Bep0HTHOCTCﬁ. bonbmoe 3HaueHue
34€Ch UMCIOT NPAKTUYICCKUC 3a/IaHUs, B YACTHOCTU OIIBITHI C KIITACCUYCCKUMHA BCPOATHOCTHBIMU MOICIISIMU.

[ToHsiTHEe BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBaono1o0us cirydaiftHoro coobitus. [Ipu n3yuenun kypcea
oOyyaromuecst 3HaAKOMSTCS C NPOCTEHIIMMHU METOJaMHU BBIYMCICHHS BEPOATHOCTEH B CIy4alHBIX
JKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU MCXOJAMH, BEPOSTHOCTHBIMM 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M pelIaTh 0osiee CIOoKHBIE 33a4k. B Kypc BXOAAT HauanbHbIE IPECTABICHUS O



CIIy4ailHBIX BEJTMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOT0 Kypca OCYIIECTBIISICTCS 3HAKOMCTBO OOYYArOIIUXCSI ¢ MHOXKECTBAMHU U OCHOBHBIMU
omnepanusMu HaJ MHOXKECTBAMH, PACCMAaTPUBAIOTCS MPUMEPHl MPUMEHEHUs ISl PELICHUs 3aad, a Takke
WCIOJIb30BAHUS B IPYTUX MATEMAaTHISCKUX Kypcax M YIeOHBIX TIpeIMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7 xnacce usydaercs kypc «BepoATHOCTh M CTATUCTHKA», B KOTOPBIN BXOAAT paszaeisl: «lIpeacraBnenne
JMAHHBIX M ONHUCATEIbHAsl CTAaTUCTUKAY; «BeposaTHOCTB»; «DIeMEHThl KOMOMHATOpUKH»; «BBeneHue B
Teopuro rpado». Ha m3ydenne nanHoro Kypca oTBOAUT 1 ydeOHBIN Yac B HeIemo, Bcero 34 yueOHBIX Jaca B
TOJI.



COJAEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTUKA"

[IpencraBnenue JaHHBIX B BUJE TAOIUL], 1MarpaMm, rpagukoB. 3arnoHeHHe TabJHIl, YTEHHUE U TIOCTPOCHUE
auarpaMM (CTOJIOMKOBBIX (CTONMOYATHIX) U KPYTOBBIX). UTeHne rpadKoB peanbHbIX IporeccoB. M 3Bneuenue
uH(OpMAIUY U3 TUarpaMM U TaOJIUI, UCIIOJIb30BAHNE U MHTEPIPETAIMs JAHHBIX.

OrnucarenpHas CTaTUCTHKA: CpeaHee apudMeTrnieckoe, MeIMana, pa3Max, HanboJbIlIee U HauMEHbIIIee
3HaueHUsl Habopa YMCIOBBIX NaHHBIX. [IpuMepsl ciydyaiiHOM U3MEHUNBOCTH.

CnygaitHbIi SKCIIEPUMEHT (OTIBIT) U CllydaiiHOe cOObITHE. BeposTHOCTh 1 yacToTa. PoJib MajoBEpOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX COOBITHIA B TPUPOJC W B oOmiecTBe. MoHETa W WrpaibHas KOCTh B TEOPUHU
BEPOSITHOCTEM.

I'pad, Bepmmna, pedpo. Crenens BepmnHel. Yucno pédep u cymmapHas crenenb BepuinH. [lpencrasienue
o cssHocTH rpada. llemu u mmknsl. [yt B rpadax. O6xon rpada (sitnepoB myth). IIpencraBnenue o6
OopHeHTHpPOBaHHOM Tpade. Pemenue 3amau ¢ momorsio rpados.



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «BeposSTHOCTh M CTaTUCTHKa» JOJDKHO 00eCreunBaTh JOCTIKEHHE HA YPOBHE
OCHOBHOTO 00miero oOpa3oBaHUS CJIEIYIOUIMX JUYHOCTHBIX, METANpEJAMETHBIX M  IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PE3yABTAThl OCBOCHHS IIPOrPaMMbl Y4eOHOTO peameTa «BeposaTHOCTh U CTaTUCTUKAY
XapaKTEePU3YIOTCS:
IMaTpuoTHYecKoe BOCIIUTAHUE:

MPOSBJICHUEM MHTEPECA K MPOUJIOMY U HACTOSIIEMY POCCUICKOM MAaTEMAaTUKH, [IECHHOCTHBIM OTHOIIEHUEM
K JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMATUYECKOM IKOJIbI, K HCIOJIb30BAHUIO 3THX
JTOCTHO)KEHHM B IPYTrUX HayKaxX U MPUKIATHBIX chepax.

I'pazkaanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BEITIOJTHEHHUIO 00sI3aHHOCTEW TPaKIaHWHA M PEaTU3aliH ero 1pas, MPEICTaBICHHEM O
MaTeMaTHIECKUX OCHOBaX (PYHKITMOHUPOBAHWUSI PA3ITUIHBIX CTPYKTYP, SIBICHUH, IIPOLIEAYP TPAXKITAHCKOTO
oOuiecTBa (BbIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYXICHUIO 3THIECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTHYECKUM MTPUMEHEHHEM
TOCTIKEHUH HAYKH, 0CO3HaHUEM BaYKHOCTH MOPATBHO-3TUYECKUX TIPUHITUIIOB B ICATEIIEHOCTH YIEHOTO.

Tpynosoe BocniuTanue:

YCTaHOBKOW Ha aKTHBHOE Y4aCTHE B PEIICHUH NIPAKTHYECKUX 3a1a9 MATEMAaTUYECKOM HAIIPABJICHHOCTH,
0CO3HaHMEM Ba)KHOCTH MaTeMaTHUYECKOTo 00pa30BaHMsl Ha MPOTSKEHUN BCEH AKU3HU Ul YCIEIIHOM
po(hecCHOHAIBHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI;

OCO3HaHHBIM BEIOOPOM U IIOCTPOECHNUEM UHANBUYAIbHOM TPaeKTOpUH 00pa30BaHUs U JKU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHME,
CIIOCOOHOCTBIO K AMOIIMOHAILHOMY M SCTETHYECKOMY BOCIIPUSATHIO MaTEMAaTHUYECKUX 00BbEKTOB, 3a/1a4,
pelieHu i, pacCyXICHHI; YMEHHUIO BUJETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/l HAYYHOI'O IIO3HAHUA:

OpHeHTaHPIeP'I B JICATCIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3daKOHOMCPHOCTAX pa3BUTHUA YCIIOBCKA, IIPUPOAbLI U O6I.I.[€CTB8., MMOHUMaHHEM MaTeMaTUYEeCKOU HAaYKH KaK
C(bepLI YEJI0BECUCCKOM JACATCIIBHOCTH, 3TAIIOB eé Pa3BUTHA U 3BHAYMMOCTH JIS1 PA3BUTUA HUBUJIN3AINH,
OBJIaJICHUEM S3bIKOM MaTEMaTHKU U MaTeMaTUUECKOM Ky.]'[LTypOﬁ KaK CpCACTBOM IIO3HAHWA MUPA,
OBJIaACHUECM HpOCTCﬁIlIPIMH HaBBIKAMHU HCCJIEA0BATEIbCKOM JAEATEIBHOCTH.

®du3znyeckoe BOCUTaHUE, GOPMHUPOBAHHE KYJIbTYPbI 3/I0POBbS H IMOLHOHAILHOT0 0J1arONOJyYH:

TOTOBHOCTHIO IPUMEHITh MAaTEMAaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 370POBbs, BEICHUS 3J0POBOTO
o0pa3a KM3HH (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHITUN U OTABIXA, PETYAspHas Gpuandeckas
aKTUBHOCTH); C(OOPMHUPOBAHHOCTHIO HaBbIKa peIieKCHUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaAKOTO ke
MpaBa Jpyroro 4ejoBeKa.

IK0J0Orn4YecKoe BOCIIUTAHME:
OpHUEHTAIlMe Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUMN IS PEIIeHus 3a7a4 B 00JIaCTH COXPaHHOCTH

oxpyxca}omeﬁ CpCabl, IIIaHUPOBAHUS TOCTYIIKOB U OIICHKU UX BO3MOZKHBIX MOCIEACTBUI JJIsT Opr)KaIOH_ICﬁ
CpCabl; OCO3HAHHUEM ri00aIbHOTO XapaKTepa 3KOJIOTHICCKUX HpO6JICM n HyTeﬁ HX pCHICHUH.

JInyHOCTHBIE pe3yJIbTaThl, 00ecneYnBalOIUe AJANTAlHI0 00y4a0IIerocsi K M3MeHS FOLIMCS
YCJI0BHAIM COLMATBHOM M NPUPOAHON Cpeabl:

— T'OTOBHOCTBHIO K I[eflCTBPISIM B YCJIOBUAX HeOHpeI[eHéHHOCTI/I, MOBBIICHUIO YPOBHSA CBOGH



KOMIIETEHTHOCTH 4epe3 NPAKTHUECKYIO AEATEIbHOCTD, B TOM YHCIIE YMEHUE YUYUTHCS Y APYIUX JIOJEH,
npuoOpeTaTh B COBMECTHOH JIEATETLHOCTH HOBBIE 3HAHUS, HABBIKMA M KOMIIETECHIIMY U3 OTBITA APYTHUX;

— Heo0X0IMMOCTHIO B (GOPMUPOBAaHMH HOBBIX 3HaHUH, B TOM 4Hcie (GOpMYIHPOBATh U/IEH, HOHSATHS,
TUIIOTE3bl 00 00BEKTaxX U SIBJICHUSIX, B TOM YHUCIIE paHee HE U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

— CII0OCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELIEHUS U IEHCTBUS, (POPMYJINpPOBAThH
Y OLIEHUBATH PUCKU U MOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHbIE pe3yabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO Kypca «BeposTHOCTb U CTaTUCTHKA
XapaKTEPU3YIOTCS OBIAJCHUEM VHUBEPCALHLIMU NO3HABAMENIbHBIMU OClICEUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OeLICMBUAMU U YHUBEPCATIbHLIMU PEZYSIAMUGHBIMU OliCEUAMU.

1) Vuusepcanvuvie nosnasamenvhle oelicmeus 0becneuusarom Gopmuposanue 6az06vix KOCHUMUBHBLX
npoyeccos, 0oyuarowuxcs (0ceoeHue Memooo8 NOZHAHUSL OKPYHCAIOWe20 MUpAd, NPUMEHEHUE I02UYECKUX,
UCCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueli).

Ba3oBble Jjoruyeckue JeiicTBUA:

— BBISBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHIECKUX 0OBEKTOB, IOHATHH,
OTHOIICHUI MEXY MOHATUAMU; GOPMYIUPOBATH OMPEIeNICHUS IOHATU; yCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KiIaccu(UKaIMKI, OCHOBAHUS /Ui 00001EHUs U CPaBHEHUS, KpUTEPUU
MIPOBOJMMOTO aHAIH3a;

— BOCIIPUHUMATh, (OPMYIHPOBATH U MPEOOPA30BBIBATE CY)K/ICHUS: YTBEPAUTEIbHBIC U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE;

— BBISIBIISATh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS B (DaKkTax, JAHHBIX,
HaAOJIOJICHUSX U YTBEPKIACHUSIX; TIPeiaraTh KPUTEPUH JIJIsl BBISBJICHUS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUUIA;

— JACJ1aTh BBIBO/JbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U MHAYKTUBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YMOSaKHI-O‘leHI/Iﬁ I10 aHAaJIOT'HuH,

— pa30upaTh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHHM (MIPsIMbIE M OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEIIbHO HECJIOKHbBIE JOKA3aTeIbCTBA MAaTEMAaTHUYECKHUX (DAaKTOB, BBICTpanBaTh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATH c110co0 perieHus yuebHoi 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJECICHHBIX KPUTEPUEB).

BasoBrble nccienoBarejbCcKue AeiiCTBHA:

— HCIIOJIb30BATH BOIIPOCHI KAK HCCJIeI0BaTEIbCKUI HWHCTPYMCHT IIO3HAHUS; q)OpMy.TII/IpOBaTL BOIIPOCHI,
q)HKCprIOH_II/IC MpOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJIMBATh KCKOMOC U JAHHOC,
q)OpMI/IpOBaTB TUINOTE3Y, apryMCHTUPOBATL CBOIO IMMO3UIIUIO, MHCHHC,

— TPOBOJUTH MO CAMOCTOSTEIIBHO COCTABJICHHOMY ILJIaHY HECJIOMKHBIN 3KCIIEPUMEHT, HEOOJIBIIIOE
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MeXIy cCo00ii;

— CaMOCTOATENIBHO (POPMYIIMPOBATH 000OIICHNS 1 BBIBOBI 110 PE3yJabTaTaM MPOBEAEHHOTO



HaGHIO,Z[eHI/ISI, HCCICA0BaHHuA, OICHUBATDH I[OCTOBCpHOCTB HOJ'Iy‘-IeHHBIX peSy.HBTaTOB, BBIBOJIOB 1
00001LIEH NI,

— IMPOTrHO3UPOBATH BO3MOKHOC Pa3sBUTHUC IIPOLCCCA, 4 TAKIKC BIABUT'ATD MIPCATIIOJIOKCHHA O €TO
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Padora ¢ nndopmanmeii:

— BBISBJIITH HEAOCTATOYHOCTHh N I/I36I>ITOLIH0CTI) I/IH(I)OpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIA pCHIeHI/Iﬂ
3a/1a4M;

— BBIOMPATH, AaHATU3UPOBATH, CHCTEMATU3UPOBATH U MHTEPIPETHPOBATH HHPOPMALIHIO PA3THIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

— BbIOMpATh pOpMy MpeacTaBICHUS HHDOPMAIMK U WILTIOCTPUPOBATh PEIIaeMble 3a/1a4K CXEMaMU,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OLEHHUBATh HAAEKHOCTh MH(OPMALIMU 110 KPUTEPUAM, TIPEUI0KEHHBIM YUHUTEIEM WIIN
c(OpMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vuueepcanvibie KOMMYHUKAMUBHBbLE 0eliCMEUsi 00eCNeuusaon chopmuposaHHoCnb COYUATbHbIX
HABLIKO8 00Y4aAOUWUXCHL.

OO01enue:

— BOCHPHUHHUMATH U (GOPMYITHUPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBHUSMU U TEJISIMHU OOIIICHHS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PE€HHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHMSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

— B XOJI€ 00CYXICHUS 33]1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOM TEeMBbI, TPOOIEMBI, pelaeMoin
3aJ]auu, BHICKA3bIBATh UJICH, HAIICJIICHHBIC HA TIOUCK PEIICHHSI; COTIOCTABIISITH CBOH CYXKICHUS C
CYXIICHUSIMH PYTUX YYaCTHUKOB JHMAI0OTa, OOHAPYKMBATh Pa3IMYKMe U CXOJCTBO TIO3HIIUH; B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— TMPEACTaBJIATh PE3yNbTaThl pEIICHUs 33/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHUS, TPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS ¢ YUETOM 3a/1a4 Mpe3eHTaIU U 0COOEHHOCTe!
ayJUTOPHUH.

CorpyaHuyecTBo:

— IIOHUMATb U UCIIOJIB30BaTh NPCUMYILCCTBA KOMaH,HHOﬁ u I/IH,Z[I/IBH,Z[yaHBHOﬁ pa6OTH IIpH PCIICHU U
y‘Ie6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— IIPUHUMATh LECJIb COBMECTHOM ACATCIIbHOCTH, IINIAHUPOBATH OPIraHU3allUuIO COBMECTHOM pa6OTH,
pacnpeaciisiTb BUAbL pa60T, A0roBapruBaTHCA, O6CY)I(I[aTL nmponecc 1 pe3yiabTar pa6OTLI; O606H_[aTI>
MHCHHA HCCKOJBKHX HMHeﬁ;

— Y4acTBOBAaTh B IPYNIOBBIX popMax paboThl (00CYkIeHHsI, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
p.);

— BBbIIIOJHATE CBOIO YaCTb paGOTLI U KOOpANHUPOBATL CBOU JEeNCTBUS C APYruMHU 4JICHAMH KOMaH/IbI;

— OIIGHUBATh Ka4eCTBO CBOETO BKJIa/a B OOIIMIA MPOIYKT MO KPUTEPHSIM, CPOPMYTHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynsamugnule Oeticmsus 0becneyusarom GopmMuposanue CMolCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranm3zanms:



CaMOCTOSITEJIBHO COCTABJISATH IUIAH, AJITCOPUTM pEIIEHUs 3a7auu (WM €ro 4acTh), BBIOMPATh CIOCO0
pereHus ¢ y4éTOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIECCa M Pe3yIbTaTa PeICHUS
MaTeMaTUIECKOM 3a1a9H;

— MNOpCABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BOSHUKHYTDH IIPU PCIICHHUU 3a/la4l, BHOCUTH KOPPCKTUBEI B
JACATCIBHOCTD HA OCHOBE HOBBIX 06CTO$IT€J'IBCTB, HaﬁILGHHLIX OIHI/I6OK, BBISIBJICHHBIX TPYI[HOCTefl;

— OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa AESATEIbHOCTH MOCTABICHHOM 1IEJIU U YCIOBUSAM, OOBSICHATh
MPUYMHBI JOCTH)KEHUSI WM HEIOCTHXKEHHUS 11€7T1, HaXOAUTh OIINOKY, 1aBaTh OILIEHKY IPHOOPETEHHOMY
OTIBITY.

MHNPEAMETHBIE PE3YJIbTATHI

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «BeposaTHOCTb U CTaTUCTUKa» B / KJIacCe XapaKTepU3YIOTCS
CIIEYIOIMMU YMEHUSAMH.

— Ywurate HHPOpMAIHIO, TPEICTABICHHYIO B Ta0IMIIaX, HA AUarpamMMax;

— IlpencraBnsaTh JaHHBIE B BUJIE TAOIHUII, CTPOUTH AUArpaMMBbI (CTOJIOMKOBBIE (CTOIOUATHIC) U
KpYTOBBI€) TI0O MAaCCHBaM 3HAYCHUH.

— OnwuceIBaTh U HHTEPIIPETUPOBATH PEaIbHBIC YHCIOBEIC JAHHBIC, PEICTABICHHBIC B TAOIHIIAX, HA
TuarpaMmmax, rpagukax.

— Hcnonp3oBaTh JJIA OITMCAHUSA JaHHBIX CTATUCTHYCCKHUE XapAKTCPUCTUKU: CPEAHEC apI/I(l)MCTI/I‘IeCKOC,
MEIHuaHa, HauOoJIbIIIeE M HAUMEHbIIICE 3HA4YCHH, pa3Max.

— Hmetsn IpeaACTaBJICHUEC O CquaﬁHOﬁ HN3MCHYMBOCTH Ha MIpUMEpax 1ICH, (bHSH‘ICCKI/IX BCJIMYMH,
AHTPOIIOMETPHUYCCKUX JAHHBIX; UMETH NIPCACTABJICHUEC O CTaTUCTUYECKOM YCTOI;'I‘IPIBOCTH.



TEMATHYECKOE INITAHUPOBAHHUE

Ne [HanmeHoBanue pasniesioB KoanyecTBo 4acos Jara Bunel gesiTe1bHOCTH Bunpl, DJIEKTPOHHBIE
/11 M TEM MPOrPaMMBbI M3yYeHn OpMBI u¢ppoBbIe
porp BCEr0| KOHTPOJIbH | MPAKTHYECK ¥ bop (app )
a1 KOHTPO.IS1 o0pa3oBaTeJbH
ble padoThI | He padoThI
ble pecypchl

Paznen 1. [lpencraBiienne JaHHBIX

1.1. [[TpencraBieHue 1 0 0.5 OcBauBaTh CIIOCOOBI MIPEICTABICHHUSI CTATUCTHUCCKUAX JAHHBIX M UUCIOBBIX [Ipaxtuueckas | IIpezeHTarnust
IMaHHBIX B TAOJIMIIAX. MAacCHBOB C TIOMOIIBIO TAaOJIMI] M IMarpaMM C UCTIONB30BaHHEM aKTyaJIbHBIX U | paborTa; Jlunakrudeck

Ba)KHBIX JJAHHBIX (JeMorpaddecKkue TaHHbIe, IPOM3BOICTBO MPOMBIILICHHON nit MaTepuan
Y CEeTbCKOXO3SMCTBEHHON MPOIYKIIMK, OOIIECTBEHHBIE M TIPUPOIHBIE SIBIICHIS);

1.2. [MpakTuueckue 1 0 0.5 W3y4ath MeTO/IbI paboThI C TAONMYHBIMH U TPAQUUECKIMH TPE/ICTABICHUSIMU | Y CTHBIN [IpesenTanys
BBIUKCIICHUS 110 JIAHHBIX C IOMOIIIBIO IIU(POBBIX PECYPCOB B XOJI€ MPAKTUUECKHIX PadOT; OIIpoC; Junaktuueck
TaOJIMYHBIM JTAHHBIM. IIpaxktnueckas | uif MaTepual

paOora;

1.3. |13BneueHue u 1 0 0.5 OcBauBaTh CIOCOOBI IPEICTABICHHUS CTATHCTHUECKUAX JAHHBIX M YUCIOBBIX VY cTHBIN [pesenTanus
MHTEPIPETALIS MAaCCHBOB C TIOMOILbIO TaOIHI] ¥ AUArpaMM € UCIIOJIb30BaHUEM aKTyalbHBIX H | ONIPOC; JunakTudeck
TaONMUYHBIX TAHHBIX. BaKHBIX JIAHHBIX (JeMorpagryeckue JaHHbIe, IPOU3BOICTBO MPOMBIILICHHON | [IpakTuyueckas | il Mmatepuan

U CENbCKOXO03SIMCTBEHHOM MPOTYKINH, OOLIIECTBEHHbIE U IPUPO/IHBIE SBICHNS); | paboTa;

1.4. [Ipakruueckas pabora 05 |0 0.5 N3yuath MeTo/1pl paboThI ¢ TAONIMYHBIME U TpaduieckuMu TpezcTapieHusiMu | [Ipaktuueckas | [Ipesentanus

«(TabaumpD). JAHHBIX C IOMOIIBIO IIU(POBEIX PECYPCOB B XOJI€ IPAKTUIECKHUX PadoT; pabora; Junakriudeck
TectupoBanue; | uit MaTepuan
Tect

1.5. ['paduueckoe 1 0 0.5 H3yuath MeTo/ipl pabOThI C TAOIMYHBIME 1 TPa()MYECKUMU MPEICTABICHUSIME | Y CTHBIN IpezenTanus
[pe/ICTaBIICHHE TaHHBIXB JaHHBIX C IOMOIIBIO IU(POBEIX PECYPCOB B X0I€ IPAKTHYECKUX PadoT; o1poc; Junakrudeck
BHUJIE KPYI'OBBIX, [Ipaktuyeckas | Uil MaTepuai
CTOJIOMKOBBIX pabora;

(cTOIIOUATHIX )
arpamMm.

1.6. [Yrenue u mocTpoeHme 1 0 0.5 OcBanBaTh CIIOCOOBI IPEICTABICHMUS CTATUCTUUSCKIX JAHHBIX M YHACITIOBBIX Y crHBIN [Ipe3entaumst
AT pamM. MAaCCHBOB € IOMOIIIBIO TaOJINII U AUAarpaMM C UCTIONB30BaHHEM aKTYaIbHBIX M | OIPOC; Junakrudeck

BaKHBIX JIAHHBIX (ZieMOrpadpuuecKue JaHHbIe, MPOM3BOICTBO MPOMBINUICHHOH | [IpakTnueckas | mif Matepuan
W CeITbCKOXO3STHCTBEHHOMN TPOIYKIINH, OOIIECTBEHHBIE ¥ MIPUPOIHBIC SIBICHNS); | padoTa;

1.7. [Ipumepsl 1 0 0.5 OcBauBaTh CII0COOBI IIPECTABIECHHS CTATUCTUYECKUX JAHHBIX U YUCIOBBIX YcrHbIH Ipe3enTamms
nemMorpaduyeckux MacCHBOB C TIOMOIIBIO TAOMIHUI] M AUArpaMM C UCTIONb30BaHUEM aKTyalbHBIX H | ONPOC; Junakrudeck
IarpamM. Ba)KHBIX JTAHHBIX (IeMorpaddecKre TaHHbIe, MPOMU3BOJICTBO MPOMBINUICHHON | [IpakTiueckas | Wif MaTepHan

1 CeNTbCKOXO3SIICTBEHHOM TPOIYKIINH, OOIIIECTBEHHBIE ¥ IPHPONIHBIE SIBICHUS); | pabora;




1.8. [[IpakTnueckas 0.5 0.5 OcBauBaTh CrIOCOOBI IPEACTABICHHS CTATUCTHYECKHX TAHHBIX M YUCITOBBIX [Mpaktideckas | [IpeseHTanus
padoTa«/InarpamMmbD) MACCHBOB C TIOMOIIIBEO TAOIHII U AUArPaMM C UCIIONb30BaHUEM aKTYaIbHBIX U | paboTa; Jumakriudeck
BaKHBIX IAHHBIX (IeMOrpadpuuecKue qaHHbIe, MPOM3BOICTBO MPOMBINUICHHOH | TecTupoBanue; | Wil MaTepuan
Y CETbCKOXO3SMCTBEHHOM MPOIYKIIMH, OOIECTBEHHBIC U MPUPOHBIC SIBIICHHSL); Tect
HUroro no pazneny 7
Paznen 2. OnucatenbHasi CTATHCTHKA
2.1. [HucnoBbie HAOOPBL 1 0.5 OcBauBath MOHATHS: YUCIIOBON HAOOP, Mepa LICHTPAIBHOI TeHICHINHN (Mepa [paktuueckas | IIpe3enTarmst
[IEHTPa), B TOM YHCIIE CpeiHee apu(pMeTuIecKoe, MeInaHa; pabora; JunakTiyeck
Pemats 3a1auwy; ui MaTepua
2.2.|Cpennee apumernueckoe. (1 0.5 OcBavBaTh MOHATHS: YUCIIOBOIM HaOOp, Mepa LICHTPaJIbHOM TeHACHIINH (Mepa YcTHbIHA [NpezenTanys
[IEHTpPa), B TOM YHCIIe CpeiHee apu(pMeTniecKoe, MeInaHa; oI1poc; JunakTidyeck
Peruate 3a1a4u; [pakTuyeckas | Uil MaTepuai
pabora;
2.3. |Menmana uncnoBoro Habopa. (1 0.5 OcBauBaTh MOHATHS: YUCIIOBOI HAOOp, Mepa LICHTPAJIbHOM TeHACHIINHU (Mepa YcTHbli [IpesenTanys
[IEHTpPa), B TOM YHCIIE CpeiHee apu(pMeTuIecKoe, MeInaHa; OIpoc; JunakTideck
Pemars 3amauu; [IpaxkTnueckas | Ui MaTepual
pa0ora;
2.4. [YcToiuMBOCTE MEIHUaHBI. 1 0.5 OcBavBaTh MOHSATHS: YUCIIOBOIM HAOOP, Mepa LICHTPaIbHOM TeHACHIIMHU (Mepa YcrHbi Ipesentanus
LIGHTpa), B TOM YHCIIE CpeliHee apu(MeTnieckoe, MeAMaHa; OIIpoc; Junakrudeck
Pemiats 3anauwy; [IpakTuueckas | wit MaTepuan
pabora;
2.5. [[Ipakrraeckast pabora 1 0.5 W3yuath cBOICTBA CPEIHUX, B TOM YHUCIIE C TIOMOILBIO IIM(POBBIX pecypco, B | [Ipakrudeckas | [IpeseHrarus
«CpenHue 3HaYCHHS. XO0Jle IPaKTHYECKUX padoT; pabora; Jupakrudeck
TectupoBanue; | uit MaTepuan
Tecr
2.6. Haubonsiiee u 1 0.5 Peruats 3amaumy; VcrHbIit [pezenTanys
HaMMEHBIIIee 3HAYCHIS OcBanBaTh MMOHSATHS: HANOOJBIIICE U HANMEHBIIICE 3HAUCHUS 0IIpOC; JunaKkTiHieck
YHCIIOBOT0 Habopa. YHCIOBOI0 MacCHBa, pa3Max; [IpakTudeckas | Wit MaTepHai
pabora;
2.7.|Pazmax. 2 0.5 Permath 3a1a4m Ha BEIOOp CIocoba ONMMCAHMS JAHHBIX B COOTBETCTBHH C [MpakTuaeckas | [pesenrarms
MIPUPOION NAHHBIX M LIEJISIMH HCCIIeIOBAHMS; pabora; Junaxriudeck
TectupoBanue; | Ui Marepua
Tecr
HUroro nio pasneny 3

Pa3nen 3. Cayuaiinasi ©3MeHYNBOCTH




3.1. |Cnyuaiinas 1 0.5 OcBanBaTh MOHATHS: YACTOTA 3HAUYEHUI B MACCHBE JAHHBIX, FPYIITIPOBKA VYerHblid Ipesentanus
M3MEHIMBOCTh JIaHHBIX, TUcTOrpaMma; OcBanBaTh TpauuecKre MpesCTaBIeHUs Pa3HbIX 0oI1poc; Junakrtraeck
(TpuMepsr). BHIOB CITyJaiiHOM HM3MEHYMBOCTH, B TOM YHCIIE C IIOMOIIBIO IT(POBBIX [Ipaktnueckass | Ui MaTepuan

pecypcoB, B X0Jie ITPaKTHYECKOH paboThI; pabota;

3.2. {Yacrora 3HaueHui B 1 0.5 OcBauBaTh MOHATHSL: YACTOTA 3HAUEHUN B MAaCCHBE JAHHBIX, TPYIITUPOBKA YcrHbiit [Ipesenrtanust
MacCHBE JIaHHBIX. JIaHHBIX, TUcTOrpaMma; OcBanBaTh TpauuecKre MpeCTaBIeHUs Pa3HbIX 0OIIpoc; Jlunaktudeck

BUJIOB CJTy4aifHON U3MEHUHUBOCTH, B TOM YHCJIC C TOMOIIBIO MU POBBIX [IpakTiueckas | Wit MaTepHan
PecypcoB, B X0Jie IIPaKTHYECKOH paboThI; pabota;
33 2 05 o ] N v N ttps://resh.edu.ru/su
.3. [pynmupoBka. : CBaMBaTh IIOHATHSL: YaCTOTA 3HAYECHNH B MacCUBE JAaHHBIX, IPYIITHMPOBKA CTHBIN bject/Tesson/1556/sta
JIaHHBIX, TUcTOrpamMma; OcBanBaTh rpauuecKre MpeCcTaBIeHUs Pa3HbIX oI1poc; 7
BUJIOB CITy4aifHOW N3MEHYMBOCTH, B TOM YHCIIE C ITOMOIIBIO IU(DPOBBIX [IpakTnueckas
pecypcoB, B X0/ie MPAKTHYECKOH paboThI; pabota;
34.I0 1 05 6 . . ttps://obrazovaka.ru
4. 'mcrorpamMmel. . CTpouTh 1 aHAJIM3UPOBATH M'MCTOrPAMMBI, TIOAOUPATH TTOIXOASIIIMHA 1ar YcTHbIi matematika/stolbcha
TpYHNIIUPOBKH, OIpoc, taya-diagramma-
[pakTrueckas rimery-6-klass.html
pa0ora;

3.5. [lIpaktnueckas pabora 1 0.5 CTpOuTh ¥ aHATU3UPOBATH THCTOIPAMMBI, TOAOMPATH MTOIX OISIIHH IIar [Mpaxtuueckas | [Ipe3eHrarus
«CryJaiiHast TPYIITUPOBKH; pa0ora; Junaxtudeck
M3MEHYHUBOCTD) TectupoBanne; | mif MaTepuai

Tecr

HUroro no pazneny: 6

Pa3nen 4. BBenenue B Teopuio rpago

4.1. ['pa¢, BepumHa, pedpo. 0.25 0 OcBauBarth noHsTHS: Tpad, BepimHa rpada, pedpo rpada, crerneHb VYcTHbIH IpezenTanus

(BaJICHTHOCTB BEPILIMHBI), LETb U [UKIT; OIIpoc; JunakTudeck
OcBauBath crIoco0bI IIpeICTaBICHMS 33/1a4 U3 Kypca ajureOpbl, TeOMETpHH, [Ipaktuueckas | mif MaTepuan
TEOPHHU BEPOSTHOCTEH, APYTUX MIPEAMETOB € HIOMOLIBIO IpadoB (KapTel, pabora;

4.2. [IpencraBieHne 3a1a4u C 0.25 0 OcBauBath MOHATHS: Tpad), BepmHa rpada, pedpo rpada, crerneHs YcrHbiit Ipesenrarms

TTOMOIITBIO Tpada. (BaJIEHTHOCTH BEPIINHBI), IIETTh 1 LUK, 0IIpOC; Junaxkruaeck
OcBaunBathb crI0cOOBI MIPEICTaBICHNS 3aJa4 U3 Kypca anredpsl, TeOMETPHH, [Ipaktiueckass | Wi MaTepHan
TEOPHH BEPOSTHOCTEH, APYTUX MPEIMETOB C IOMOIIBIO TpadoB (KapThl, pabota;

4.3. |CrernieHb (BaJICHTHOCTB) 0.25 0.25 OcpauBarth noHsTHs: rpad, BepimHa rpada, pedpo rpada, crerneHp YcrHbIiA INpezenTanms

BEPIIMHBIL. (BaJIEHTHOCTH BEPIIHHEI), IIETTh 1 IIHKIT, OIIpOC; JnakTiHaeck
Permats 3a1aum Ha MOMCK CyMMBI CTETICHEH Bep- MIHH rpada, Ha MOUCK [TpakTiyeckas | Wi MaTepHa
obxopma rpada, Ha TIOHCK ITyTei B OpUEHTHPOBAHHBIX Ipadax; pabota;

4.4. Yucno pédep 1 cyMmMapHast 0.25 0.25 OcauBartp noHsTHs: rpad, Bepumua rpaga, pedpo rpada, crerneHb VerHbli Ipesentanus
CTETEeHb BEPILIHH. (BaJICHTHOCTH BEPILMHBI), LIETb 1 [IUKJT; oIIpoc; Jumaktiaeck

PemraTe 3a1aun Ha TOMCK CyMMBI CTeNIeHel Bep- IIMH rpada, Ha TTOUCK [Ipaktnueckass | mif MaTepuan
obxopna rpada, Ha TIOHNCK ITyTel B OpUEHTHPOBAaHHBIX rpadax; pabora;



https://resh.edu.ru/subject/lesson/1556/start/
https://resh.edu.ru/subject/lesson/1556/start/
https://resh.edu.ru/subject/lesson/1556/start/
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html

4.5. |llerb 1 UK. 0.5 0 0.25 OcauBartb nousTHs: rpad, Bepumna rpaga, pedpo rpada, crerneHb VYerHblid Ipesentanus
(BaJICHTHOCTH BEPIINHBI), IETb U LIHKJ; OTpoc; JunakTudeck
Peruate 3a1a41 Ha IOMCK CYMMBI CTETICHEH Bep- IHH rpada, Ha OUCK [pakTuyeckas | wit MaTepuan
00xopa rpada, Ha TIONCK ITyTei B OpHEHTUPOBAHHBIX Tpadax; pabota;

4.6. [[TyTs B Tpade. 0.5 0 0.25 OcBauBaTh MOHATHS: TIYTh B Tpade, diIepoB myTh, 00Xox rpada, YcTHbIiH [pe3enTamms

OpI/IeHTI/IPOBaHHHﬁ rpa(b; ompoc; HI/I}IaKTI/I‘IeCK
[IpakTiueckas | pii MaTepHan
pabora;

4.7.| IlpencraBnenue o csazHocty (0.5 0 0.25 OcBauBarth noHsTHs: Tpad, Bepumna rpaga, pedpo rpada, crerneHb YcTHbII Ipesentanus

rpada. (BaJICHTHOCTB BEPILHHBI), LIETb U LIUKIT; 0TIpOC; JlunaKTiieck
Peruath 3a1a41 Ha IOUCK CYMMBI CTETICHEH Bep- IHH Tpada, Ha MOUCK [pakTuyeckas | Uil MaTepuai
00xoja rpada, Ha TIOMCK ITyTeil B OpHEHTHPOBAHHBIX Ipadax; pabota;

4.8.|00xon rpada (stinepos myts). 0.5 |0 0.25 OcBauBaTh NOHATHS: yTh B Tpade, diiepoB myTh, 00X0 rpada, YcTHbIiA [NpezenTanys

OpHEHTHPOBaHHBIN rpad; Perath 3a1a4n Ha MOUCK CYMMBI CTETICHEH Bep- oI1poc; Jlunakrudeck
mMH rpada, Ha nouck ooxoxa rpada, Ha MOUCK ImyTei B [IpakTiueckas | it MaTepHa
OpPHEHTHPOBAHHBIX rpadax; pabora;

4.9. [[pencrasienne 06 1 0 0.5 OcBauBaTh NOHATHS: MYTh B Tpade, diiepoB myTh, 00X0 rpada, [Mpaxtuueckas | [Ipe3eHTarus
OPHUCHTUPOBAHHBIX OpHEHTHPOBaHHBIN rpad; Perath 3a1a4un Ha MOKCK CyMMBI CTETICHEH Bep- pabora; Jumakrigeck
rpagax. mMH rpada, Ha nouck ooxoxa rpada, Ha MOUCK IyTeil B TectupoBanue; | wit MaTepuai

OPUEHTHPOBAaHHBIX rpadax; Tecr

HWroro no pa3zeny: 4

Pa3nes 5.BeposiTHOCTH M YacTOTA CJIYy4YAHOrO COOBITHS

5.1. |Cnydaiinblii OmbIT 1 05 |0 0 OcBauBaTh MOHATHS: CITy4aifHBII OIBIT U CITy4aiiHOe COOBITHE, VYcTHbIH IpezenTanus
CITydaiiHOe CoOBITHE. MaJIOBEpPOSTHOE U MPAKTHYECKH JOCTOBEPHOE COOBITHE; OIpOC; JunaxkTuyeck

HabmronaTe 1 u3y4aTh 4acTOTY COOBITHIA B TIPOCTBIX SKCIIEPUMEHTAX, B [TpakTiyeckas | Wi MaTepHal
TOM 4YHCIIE C TIOMOIIBIO IU(POBBIX PECYPCOB, B XOI€ MPAKTHYECKOH pabora;
paboTsL;

5.2. |BeposiTHOCTB 1 yacToTa 0.5 0 0 OcBamBaTh MOHATHSL: CIIyYaiHBIA ONBIT U CTyJaifHOE COOBITHE, VYerHblii IpesenTanus

COOBITHSL. MaJIOBEPOSTHOE U MPAKTHYECKH TOCTOBEPHOE COOBITHE; OIIpOC; Junaxkruaeck
M3y4aTh poib KITaCCHYECKHUX BEPOATHOCTHBIX MOJIeNe (MOHeTa, [Ipaktnueckas | Uil MaTepuan
WrpanbHas KOCTb) B TECOPUH BEPOSATHOCTEH; pabota;

5.3. |Ponb MaoOBEPOATHEIX U 1 0 05 OcBauBaTh MOHSTHS: CITy4aiHBII OTIBIT U CITy4aiiHOE COOBITHE, YcrHbIiA I[NpezenTanms
MPAKTUYECKH JIOCTOBEPHBIX MAaJIOBEPOSITHOE U TIPAKTUYECKH JIOCTOBEPHOE COOBITHE; onpoc; Junakrudeck
COOBITHIA B TIPUPOJIC U B M3y4aTh 3HAYMMOCTH MaJIOBEPOSTHBIX COOBITHI B TIPHPOJIE M OOIIECTBE [Ipaktuueckass | Ui MaTepHan
oO1IecTBE. Ha Ba)XKHBIX TIpUMepax (aBaphy, HECYACTHBIE CITyJad, 3aluTa pabota;

NepCOHAIBHON MH(OPMALIUH, TIepeaada JaHHbIX);




5.4.|MoHeTa 1 urpaibHas 1 0 0.5 W3yuath poits KIIacCHYeCcKNX BEPOSTHOCTHBIX MOJIENeH (MOHeTa, YcrHblii [pezenTanys
KOCTb B TCOPUH UTpabHasi KOCTh) B TEOPHU BEPOSITHOCTEN; OTpoc; JunakTudeck
BEPOSTHOCTEH. HaOmronate 1 13y4aTh 4acToTy COOBITHIA B IMPOCTBIX IKCIIGPHUMEHTAX, B [pakTdeckast | Ui MaTepuan

TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB, B X0OJI€ MPAKTHIECKON pabora;
paboThL;

5.5. [Ipaktnueckas paboTa 1 0.5 0.5 W3yuath poItp KIlacCH4ecKnx BEPOSTHOCTHBIX MOJIENeH (MOHeTa, [MpakTraeckas | IIpeseHTanus
«YacTtoTa BbImaieHusI UrpajibHas KOCTb) B TEOPHHU BEPOSTHOCTEH; pabora; Jumaktudeck
opJa» Habmronate 1 M3y4ath 4acToTy COOBITHIA B IPOCTBIX IKCIIEPUMEHTAX, B TectupoBanue; | mit MaTepuan

TOM YHCIIE C TOMOIIBIO IIUPPOBBIX PECYPCOB, B XOJI€ MPAKTHICSCKOI Tect
paboThL;
Hroro o pazaeny: 4
Paznen 6. O6001IeHIE, KOHTPOJIH
s https://ppt-
6.1. [IpeacTaBieHne JaHHBIX. 1 0 0.5 [ToBTOPSITH M3YYEHHOE M BBICTPANUBAThH CUCTEMY 3HAHHIA; IpaxTiaeckas [ o 1292731
PerriaTs 3a/1a41 Ha MPE/ICTABIICHIE U OMHUCAHKE TAHHBIX C TIOMOIIIBIO pabora; https://foxford.ru/wi
U3YYEHHBIX XapaKTEPUCTHK; Tectuposanue; |<i/matematika/statist
icheskiye-dannyye
6.2.10 1 0 05 I vy Nl https://foxford.ru/wi
.2. |OnucaTenbHas CTaTUCTHKA. . OBTOPSATH U3y4EHHOE U BBICTPANUBATL CUCTEMY 3HAHMI; PaKTUYECKas [j/matematika/grafic
Permate 3a1aun Ha IpeCTaBICHNE U OIIMCAHNE JAHHBIX C IIOMOLIBIO pabora; heskoye-
M3y4EHHBIX XapaKTEPHUCTHK; TectupoBanue; [predstavleniye-
statisticheskoy-
informatsii
6.3 B o 3 05 15 I . I https://foxford.ru/wi
3. €POSTHOCTD CITy4aitHOro . . OBTOPSITH M3Y4EHHOE U BBICTPAHBATH CHCTEMY 3HAHUIA; PAKTUYECKAS [ki/matematika/veroy
COOBITHSL Pemats 3aaun Ha IpeICTaBIeHIE U OIIMCaHHE JAHHBIX C [IOMOIIBIO pabora; latnost-sluchaynogo-
M3Y4EHHBIX XapaKTepHCTHK; OO0CYKAaTh PHMEpHI CITy4aifHbIX COOBITHI, Tectnposanue; [Sobytiva
MaJIO BEPOSTHBIX M IIPAKTHYECKH JOCTOBEPHBIX CITydalHBIX COOBITUH, UX
Hroro no paszeny: 5)
OBIIEE KOJIMYECTBO 34 2 16

YACOB IIO ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoauvecTBO 4acoB Jara Buapl, popmbi
o/ M3YYEeHHS] | KOHTPOJIS
BCEI0 |[KOHTPOJIBHBIE NpaKTHYeCKHe
padoThI pPadoThI

1 [IpencraBnenue TaHHBIXB 1 0 0.5 VYcrHBIi onpoc;
TabnuIax. IIpakTuueckas

pabora;

2. [paxTHuecKre BEIMUCIICHHSIIO 1 0 0.5 YcrHblii onpoc;
TaOJIMYHBIM JIAHHBIM. IIpakTudeckas

pabora;

3. 113BJICUCHIE U UHTEPIIPETAIHS 1 0 0.5 Y cTHBIH omIpoc;
TaOJINYHBIX TAaHHBIX. IMpakTideckas
[Ipaxtuueckas padora paGora;
«Tabnuibn.

4 ["paduueckoe 1 0 0.5 YcrHblit onpoc;
[pE/ICTABNICHNE JAHHBIX B I[TpakTideckast
BUJIC KPYI'OBLIX, pa60Ta;
CTOJIOMKOBBIX
(cToOuAaThIX) TArpaMM.

5. UreHue v nocTpoeHue quarpamMm. |1 0 0.5 YcrTHBIi onpoc;
[IpakTrueckas
pabora;

6. UrteHue 1 TOCTpOSHUE 1 0 0.5 VYcrHblit onpoc;

iarpaMm. IIpakTuueckas
pabora;

7. [Tpumepsr 1 0 0.5 [MpakTrieckas
nemorpaduueckux pabora;
ArarpaMM. Tectupoanue;
[Ipaxtrueckas pabora
«/InarpamMmby

8. YrcroBbic HAOOPBL. 1 0 0.5 VY CTHBIH 01poc;
[IpaxTrueckas
pabora;

0. CpemHee apupMeTHIecKoe. 1 0 0.5 YcrTHbI# onpoc;
[IpaxTrueckas
pabora;

10. Me/maHa yKCIOBOrO Habopa. 1 0 0.5 Y CTHBIH 01poc;
IIpakTuueckas
pabota;

11. YcToiunBOCTh MeIUaHbI. 1 0 0.5 Y crHBli ompoc;
IIpakTuueckas
pabota;




12. [paxTuueckast pabora 0.5 Y CTHBIM O1TpOC;
((CpeZ[HI/Ie 3HAYCHUA.
IIpaxTuyeckas
pabora;
13. HauGosnbiiee 1 HauMeHbIIEe 05 VYV CTHBIH OTIpOC;
3HA4YCHUA YK CIOBOI'O
IIpaxTuyeckas
Habopa.
pabora;

14. Pasmax. 0.5 YcrTHBIH o1poc;
IIpaxTnyeckas
pabora;

15. H%nyPO/:LOBaﬂ KOHTPOJIbHAsA 0 TIpaxTHaecKas

T
pabora pabora;
TectupoBanue;
16. Cryuaiinas 0.5 VYcrHBIH o1poc;
N3MCHYUBOCTDH
[TpaxTrueckas
(puMepsI).
pabora;
17. acrora 3HaueHuH B 0.5 Y CTHBIN OTIPOC;
MAaCCHBEC NAaHHBIX.
[TpaxTryeckas
paborTa;

18. [ pynuposa. 0.5 Y CTHBIH 0npoc;
[IpakTuueckas
paborTa;

19. [ pynmupoBka. 0.5 Y CTHBIH O1TpoC;
[IpakTuueckas
pabora;

20. ['1cTorpamMmbL. 0.5 VCTHBIN 01poc;
[IpakTrueckas
pabota;

[Ipaxtrueckas pabora
21, Pk p 0.5 [TpakTuyeckas
((CJ'Iy‘IaI/IHaﬂ U3MCHYNBOCTH»
pabota;
Tectupopanue;
22. ['pach, Beprunna, pebpo. 0.5 VYeTHbI# o1poc;
[IpencraBnenue 3agauu ¢
rmoMotsio rpaga. CteneHs TpakTuieckas
(BaJIEHTHOCTE) BepIIMHEL Yncio pabora;
péOep 1 cymmapHas CTEIIeHb
BEPILIUH.

23. Llers u . [TyTs B rpage. 0.5 VYcTHbIH omIpoc;
IIpaxTuyeckas
pa0ora;

24. [IpencraBneHue o CBSI3HOCTH 0.5 VY CTHBIN OTIpOC;

rpada. O6xox rpada (3ttepo
yTb).

IIpaxTuyeckas
pabora;




25. [Ipencrapienne 06 1 0.5 [IpakTnueckas
OPUEHTHPOBAHHBIX rpadax.
pabora;
TectupoBanue;
26. CrryqaiiHpIi ONBIT 1 1 0.5 VYcrHbIH ompoc;
CciTydaifHOe COOBITHE. I
BeposTHocTs 1 yacTora pakTiicckas
COOBITHSI pabora;
217. Poitb MajioBepoATHBIX 1 1 0.5 YcTHBI 011poC;
MPAKTUICCKH JJOCTOBEPHBIX H
COOBITHI B pupoac u B paKTquCKaﬂ
o0uecTBe pabora;
28. MoteTa 1 UTpasibHas KOCTbB 1 0.5 YcTHBIi o11poC;
TCOPHU BEPOATHOCTCH.
IIpaxTnyeckas
pabora;

29. [IpakTiyeckas pabota 1 0 [MpakTuueckas

«Yacrora BBIMTAACHUA OpJIa» .
pabora;
TectupoBanue;

30. [Ipe/icTanenne TaHHBIX. 1 0.5 YcTHBIN ompoc;
[TpaxTryeckas
paborTa;

31. OnucatenpHas CTaTHUCTHKA. 1 05 VY CTHBIN OIIpOC;
[IpakTuueckas
paborTa;

32. Hroroas koHTponbHas pabota |1 0.5 VeTHBIHi 01poc;
[IpakTuueckas
pabora;

BepositTHOCTB CitydaliHOrO o
33. P Y 1 0.5 YcTHBII onpoc;
COOBITHSI.
[IpakTrueckas
pabota;
34, Beposrocts ciysaiitoro 1 0.5 YcTHBI onpoc;
COOBITHS.
[IpakTrueckas
pabota;

OBUIEE KOJIMYECTBO YACOB (34 16

I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://urok.1sept.ru/articles/582818

http://alfusja-bahova.ucoz.ru/load/7_klass/4-3-2
https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatnost_5-11 2008/p0/
https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://math-oge.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

Y4edHOoe 000py10BaHKNe

VYYEBHOE OBOPYJIOBAHUE

1. JIMHEMKA KJTIACCHAS

2. TPEYT'OJIbHUK KJIACCHBI (45°, 45°)

3. TPEYT'OJIbHUK KJIACCHBIN (30°, 60°)

4. TPAHCITOPTHP KJIACCHBII

5.1IMPKYJIb KITACCHBIA

6. HABOP KJIACCHOI'O MIHCTPYMEHTA

7.PYJIETKA

8. MEJI BEJIBIN

9. MEJI LIBETHOI.

MOJIEJIV JIJTS1 U3YUEHMSI TEOMETPUYECKUX ®UT'YP —YACTH LEJIOI'O HA KPYTE, TPUTOHOMETPUYECKHU KPYT,
CTEPEOMETPUYHBII HABOP, HABOPBI TEOMETPUYECKHX MOJIEJIEM U ®UT'YP C PASBEPTKOI.

ITEYATHBIE MATEPUAJIBI 1J151 PA3IAUM HA YPOKAX — [IOPTPETHI BBIJIAIOIIMXCS YUEHBIX B OBJIACTU MATEMATUKH,
JIMTAKTUYECKUE MATEPUAJIBI I10 AJITEBPE 1 TEOMETPUU, KOMITJIEKTBI TABJIULI,

TEXHUYECKHUE CPEJICTBA OBYUEHWS KOMITBIOTEP ITPENIOJIABATEJIS, MYJIbTUMEJIUAHBIN ITPOEKTOP, UTHTEPAKTUBHAS
JIOCKA.


http://alfusja-bahova.ucoz.ru/load/7_klass/4-3-2
http://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatnost_5-11_2008/p0/
http://www.yaklass.ru/

MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE OGPA30BATEJILHOTO
MPOLIECCA

YYEBHOE OBOPY/IOBAHHUE

Y4eOHUK, MyTbTUMEIUIHBIN KOMITBIOTED, IPOEKTOP, KOJOHKU

OBOPYJOBAHME JJIA ITPOBEJEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX
PABOT,JEMOHCTPAILIMIA

Hoyt0yxk - pabodee mecTo ydeHHKa - 8

wt.CereBoit kommytarop D-Link - 1

IIT.



IHHOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma no yueOGHOMY Kypcy "Anredpa" s oOydarommxcs 8 Ki1accoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rocy1apCTBEHHOTO 00pa30BaTEIBHOTO CTaHJAPTa OCHOBHOTO 00I1Iero 00pa3oBaHus ¢ y4ETOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBaHUMN, TPEABIBIIEMbIX K MATEMAaTHUECKOMY 00pa30BaHMIO, ¥ TPa UL
poccuiickoro o0pa3zoBaHus, KOTOPbIE 00E€CIIEUMBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHLIUSAMU,
COCTaBJIIOLIMMU OCHOBY JJIsl HEIPEPHIBHOIO 00pa30BaHUS U CAMOPA3BUTHS, a TAKKE 1IEIOCTHOCTD
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHA 00yJaromuxcs. B mporpamMme yareHs! uaeu
u nosoxxenust Konnenmuu pa3Butus MmareMaTiueckoro oopazoBanus B Poccuiickoit @eneparuu. B smoxy
dpoBoit Tpanchopmamnmu Beex chep YeI0BEUSCKOH AeITeIFHOCTH HEBO3MOXHO CTAaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKO! MOATOTOBKU. YK€ B IIIKOJIE MaTEMATHKA CITYKUT
OTIOPHBIM MIPEMETOM JUISl U3YUCHUST CMEKHBIX TUCIHILUINH, a ITOCIIE IKOJIBI PEATbHON HE00X0IMMOCTHIO
CTaHOBUTCS HENPEPhIBHOE 00Opa30BaHKeE, YTO TPEOYeT MOTHOLIEHHOM 0a30B0ii 00111€00pa3oBaTeNbHOM
MOJITOTOBKH, B TOM YHCIIE 1 MAaTEMAaTUYECKOM.

3T0 00YCIOBIEHO TE€M, YTO B HAIIM JIHU PACTET YUCIIO Ipodeccuil, CBI3aHHBIX C HETTOCPEICTBEHHBIM
MpUMEHEHHEM MaTeMaTHKH: U B chepe IKOHOMHKH, ¥ B OM3HECE, M B TEXHOJIOTUIECKUX 00JIACTAX, U TaKe B
TyMaHHTapHBIX chepax. Takum 00pa3oM, Kpyr MKOJIBHUKOB, IUTSI KOTOPBIX MAaTEMaTHKa MOXKET CTaTh
3HAYMMBIM MPEIMETOM, PACITUPSETCS.

[IpakTryeckas 1Mojae3HOCTh MaTEMATHKU 00YCIOBIIEHA TEM, YTO €€ IPEIMETOM SBIISIOTCS
(GbyHIaMeHTaIbHBIE CTPYKTYPBI HAIIIErO MHUpPA: MPOCTPAHCTBEHHBIC (POPMBI M KOJTMIESCTBEHHBIE OTHOIICHHS OT
IIPOCTENIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS
pa3BUTHS HAy4YHBIX M IPUKIIAJHBIX UJIeH. be3 KOHKpEeTHBIX MaTEMATUYECKUX 3HAaHUH 3aTPYAHEHO TOHUMaHKE
IIPUHLUIIOB YCTPOICTBA U MCIIOJIb30BaHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U MHTEPIPETALUS
Pa3HOOOpa3HOM CONMATBHOM, SJKOHOMHYECKOM, TOJUTUYECKOU nHpopmaluu, MmatodhdexTuBHa
MIOBCEJHEBHAS MTPAKTUYECKAS JEeATeNbHOCTh. Kax1oMy uenoBeky B CBOCH MKU3HHU IPUXOIUTCS BBINOJIHATD
pacy€Thl U COCTABIIATH AJITOPUTMBI, HAXOIUTh U IPUMEHSTH (POPMYJIbI, BJIAJE€Th NIPAKTUYECKUMU NPHEMaMU
reOMETPUYECKUX U3MEPEHUH U IOCTPOSHUM, YNTaTh HH(OPMALKIO, IPEACTaBIECHHYIO B BUJE TaOJIuII,
IMarpaMM M rpaukoB, XKHUTb B YCIOBUAX HEONPEAEIEHHOCTU M IOHUMATh BEPOATHOCTHBIN XapakTep
CITyJailHBIX COOBITHIA.

OHOBPEMEHHO C pacuIMpeHreM cep IPUMEHEHNsI MaTeMaTHUKH B COBPEMEHHOM 0011ecTBe BcE Ooiee
BaXXHBIM CTAHOBUTCSI MAaTEMaTUYECKUH CTHIIb MBIILJICHHUS, IIPOSIBISIOIIMNACS B ONPEAECIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce n3yueHus MaTeMaTUKU B apceHas MPUEMOB U METOI0B MBILICHUS YeJlOBeKa
€CTECTBEHHBIM 00pa30M BKIIFOYAIOTCS MHAYKIMS U ASAYKLUS, 0000I1eHre U KOHKPETU3allks, aHaIu3 U
CHHTE3, KIaccuUKaIMs U cucTeMaTu3anus, abcTparupoBanue U aHajnorusi. O0beKTbl MaTeMaTHYECKHX
YMO3aKJIIOUEHUH, TPaBUiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOIMYECKUX ITOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUSI (GOPMYIUPOBATh, 0O0OCHOBBIBATh U JIOKA3bIBATh CYXKJCHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIlIUIeHUE. Beaymmas posb MpuHauIe)KUT MaTeMaTike U B (GopMUpoBaHUN
JITOPUTMUYECKON KOMIOHEHTHI MBIIIJIEHUS! U BOCIIUTAHUM YMEHHH JeHCTBOBATH 10 3a/IaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemeHus 3a1a4 — OCHOBON y4eOHOM
JeATeIbHOCTH Ha YpOKaxX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOPUECKasi U MPUKJIIAJAHAS CTOPOHBI
MBIIIICHHUS.

OOyuenne MaTeMaTuke Aa&T BO3MOXKHOCTh Pa3BUBATh y 00y4arOMUXCs TOUHYIO, PAlMOHAIBHYIO U
MH(POPMATUBHYIO PeUb, YMEHUE OTOMPATh HauboJIee MOIXOISAIIHE I3bIKOBbIE, CHUMBOJINYECKHE, IpadUueCcKue
CpeZACTBa sl BBIPAKEHUS CYXKACHUIN U HAIJIAJHOTO UX MPE/ICTaBICHUS.

Heo0x0auMbIM KOMIIOHEHTOM OOIIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 001I1ee 3HAKOMCTBO



C MCTOJaMH IIO3HAHUA I[eﬁCTBI/ITCHBHOCTH, MpEaACTAaBJICHUC O NPCAMECTC U MCTOIaX MATCMATUKHU, UX OTJIMUMH
OT MCTOOB APYIUX €CTCCTBCHHBIX U T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX IMPUMCHCHUA MATCMATUKU JJI
peleHus HayYHbIX U MPUKIATHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTyphl YeIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TAaKXKC CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIIUTAHHIO YCJIOBCKA, TIOHUMAaHUIO
KPacoThl M U3AIECTBA MATEMATUYECKUX PACCYKICHHIA, BOCIIPUATHIO TE€OMETPUIECKUX (DOPM, YCBOCHUIO

nacu CHMMCTpPUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "AJITEBPA"

AnreOpa SBISETCS OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOM IITKOJIBI: OHA 00ECTICYNBACT H3YyICHHE IPYTUX
JUCIHIUINH, KaK €CTECTBEHHOHAYIHOTO, TaK U TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MTPOJIOJKEHHSI 00pa30BaHUS U B TIOBCETHEBHOM KU3HU. Pa3BuTre y 00ydaromuxcst HAYIHBIX TTPEICTaBICHHH
0 MPOUCXOKJICHUH U CYIITHOCTH alreOpandeckux adCTpakIuii, Coco0e OTpakeHUs] MaTEMaTHIECKON HayKOU
SIBJICHUU M TPOIIECCOB B TIPHPOJIC M OOIIECTBE, POJIM MATEMATHIECKOTO MOJISIIMPOBAHUS B HAYIHOM
MMO3HAHUU W B MTPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYIHOTO MHPOBO33PECHHSI U KAYSCTB MBITIICHUS,
HEOOXOUMBIX JUIsI aIallTallik B COBPEMEHHOM HU(PPOBOM 001iecTBe. M3yuenue anreOpsl €CTeCTBEHHBIM
o0pa3om obecrieunBaeT pa3BUTHE YMEHUS Ha010/1aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYIHOCTH MBITIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 000CHOBBIBATH CBOH JICHCTBYS M BBIBOJIBI,
dbopmymupoBath yrBepxkacHuS. OCBOSHHE Kypca aJireOphl 00eCIIeYrBacT PA3BUTHE JIOTHYESCKOTO MBIIUICHHUS
00yJaroNIuXCcs: OHU UCTIOJB3YIOT e TYKTUBHBIC M HHIYKTHBHBIC PACCYXK/ICHUS, 0000IICHIE U
KOHKpETH3allnIo, adcTparupoBanre u aHajoruto. O0yuenue anredpe mpeanosaraetT 3HaYuTeIbHBIN 00BEM
CaMOCTOSITENILHOM 1eATeIbHOCTH 00yJaromuXcsl, TO3TOMY CaMOCTOSITENIbHOE PElICHUE 3a]]a4 €CTECTBEHHBIM
00pa3oM sIBiIsSIeTCS pean3alueit AeaTeIbHOCTHOTO MPUHIUIA 00ydeHus.

B ctpykType nmporpammel yaeOHOTO Kypca « Anredpay» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTeIbHO-METOJMUeCKUe TUHUM: «Hucna U BEIUUCICHUS; «ANreOpanyecKue BhIPaKeHUs;
«YpaBHEHMS U HEpaBeHCTBaY; «DyHKIMW». Kaxknas u3 3Tux cojiepkaTeabHO-METOAUYECKUX JTUHHUI
pa3BHUBaeTCs Ha MPOTSHKEHUH TPEX JIET U3y4EHUs Kypca, €CTeCTBEHHBIM 00pa30M MeperieTasich 1
B3aUMO/ICHCTBYS C IPYTUMH €ro TUHUAMU. B x0/1e n3ydenus Kypca 00yqaromumMes MPUXOAUTCS JTIOTHYECKU
paccyXaaTh, UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3U € 3THM 11€1€c000pa3HO BKIIOYUTH B
MIPOrpaMMy HEKOTOPbIE€ OCHOBBI JIOTHKH, IIPOHHU3BIBAIOIINE BCE OCHOBHBIE Pa3fiesibl MAaTEMaTHYECKOTO
00pa3oBaHus U CIIOCOOCTBYIOILIUE OBJIAZICHUIO O0YYaIOIIMMHUCS OCHOB YHUBEPCAIHLHOTO MAaTEMaTHUYECKOTO
s3pIKa. TakuM 00pa3oM, MOKHO YTBEPKIaTh, UTO COAEPKATENBHON U CTPYKTYPHOI 0COOEHHOCTHIO Kypca

«AnreOpay SBISETCS €ro MHTEIPUPOBAHHBIN XapaKTep.
Copepxanuie mTuHUH «YuCIa U BEIYUCICHUS CITY)KUT OCHOBOM U1 JAIbHEUIIIEr0 H3y4eHUs] MaTeMaTUKH,

CIOCOOCTBYET Pa3BUTHIO Yy 00yUarOIIKUXCsl TJOTMYECKOTO MBIIIITIEHUS, (POPMUPOBAHHIO YMEHUS [10JIb30BAThCS
JITOPUTMaMH, a TAKXKE MPUOOPETECHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JUIsl IOBCEIHEBHON KU3HH.
Pa3BuTHE NOHATHSA O YKCIIE B OCHOBHOM ILIKOJIE CBSI3aHO C PALIMOHAIIBHBIMHU U HPPALlMOHAILHBIMU YHCIIAMU,
(dbopMupoBaHHEM MPEACTaBIECHUN O 1eHCTBUTEIBHOM YHCIIE. 3aBepIIeHUEe OCBOSHUS YUCIOBON IMHUN
OTHECEHO K cTapleMy 3BeHy 00111ero o0pa3oBaHusl.

Coneprxanue qByX anredpanyecKux JUHUN — «AnreOpandeckre BhIpaXXEeHUs» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 0OYUAIOLINXCSl MAaTEMAaTUYECKOT0 anmnapara, Heo0X0AUMOTo
JUI PELIEHUs 3a]]a4 MaTeMaTUKH, CMEXKHBIX ITPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B ocHOBHOM
IIKOJIE YUeOHBIM MaTepual IpyNIUpyeTcsl BOKPYT pallMOHAIBHBIX BBIpAXEHUNA. Anredpa 1eMOHCTpUpPYeET
3HAUEHUE MAaTEMATHUKH KaK S3bIKa JJI IOCTPOEHUSI MaTEMaTHUECKUX MOJEIIEN, ONMCaHUs TIPOLIECCOB U
SABJICHUH pearbHOTO MHUpa. B 3amaun oOyueHus anredpe BXOAAT TaKkKe AajbHeiee pa3BuTue
AJITOPUTMUYECKOTO MBIIIJICHUS, HEOOXO0JMMOT0, B YaCTHOCTH, JUIl OCBOEHHS Kypca HH()OPMATHKH, U
OBJIAJICHUE HAaBBIKAMH JEIyKTUBHBIX paccyxaeHunii. [I[peobpazoBanne CUMBOJIBHBIX (JOPM BHOCHUT CBOH



cnienn(pUIecKuil BKIIAJ] B pa3BUTHE BOOOPAXKEHUS, CIOCOOHOCTEH K MaTEMaTHUECKOMY TBOPUYECTBY.
Coneprxanue GyHKIIMOHATBHO-TpapUUECKON TMHUN HALIEJIICHO Ha TOTydeHUe MIKOJIbHUKAMU 3HAHUH O
(GyHKIMSAX KaK BaKHEHIIEH MaTeMaTu4ecKol MOJEH JUIsl OTIMCAHUS U UCCIIEIOBaHUS Pa3HO 00pa3HBIX
IPOLIECCOB U SIBJICHUI B IIpUpoJie U obuiecTse. M3yuenue 3Toro Marepuasna CiocoOCTBYeT pa3sBUTHIO Y
o0yJaromuxcss yMEHUS HCII0JIb30BaTh Pa3IMYHbIC BHIPA3UTEIIBHBIE CPEJCTBA S3bIKA MATEMATUKA —
CIIOBECHBIEC, CUMBOJIMUECKHUE, TpadUUeCcKue, BHOCHT BKJIal B JOPMHUPOBAHUE MPEICTABICHUI O POIIH

MaTEMaTUKU B pa3BUTUU HUBUIIU3ALIUN U KYJIbTYPBL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IIaHy B 8 KJlacce M3ydaeTcsi yueOHbIN Kype «Anredpay, KOTOPBINA BKIIIOYACT
CJIEYIOIIE€ OCHOBHBIE pa3/ienbl cojiepkanus: «Hucna u BEIYUCIEHUsD», «ANreOpanuecKkue BhIpaXeHUsD,
«YpaBHEHUS ¥ HEPABEHCTBaY, «DyHKIMI». YUeOHBIN TUTaH Ha N3yUeHUE alreOpsl B 8 Kilaccax OTBOJHT 3
yueOHBIX yaca B Hezemto, 102 yueOHbIX yaca B IO/,



COJAEPKAHUME YYEBHOI'O KYPCA "AJITEBPA"

Yucaa v BbIYMCICHUSA

KBanpatHslii KopeHb u3 uucina. [lonstue 06 nupparmoHanabHOM uucie. Jlecstuanbie npubImKeHus
uppanroHaIbHBIX Yrced. CBOHCTBa apu(PMETHUECKUX KBAJPATHBIX KOPHEH U UX MIPUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BHIYUCICHUSAM. J[efiCTBUTENbHBIC YHCIIA.

Crenens ¢ 11eJIbIM [TOKa3aTesneM U e€ cBoiicTBa. CTaHgapTHas 3alIUCh YUCIIA.

Auaredpanyeckue BbIpasKeHHUs

KBagpatHblil TpEXWIEH; pa3JIoKEHNE KBaJAPATHOTO TPEXWICHA HA MHOKUTEIH.
Anrebpandeckas 1poos. OCHOBHOE CBOWCTBO airedOpandeckoii gpoou. CliokeHHe, BRIYUTAHHE,
YMHOKEHUE, JICJICHNE allreOpandecKux qpooeid. ParimoHansHbIe BRIpaXEHUS U UX TIpeoOpa3oBaHue.

YPaBHeHHﬂ H HEPABCHCTBA

KBagpatnoe ypaBHeHue, popMylia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenune
YpaBHEHUH, CBOJALINXCS K TMHEHHBIM M KBapaTHbIM. [Ipocreiine npoOHO-panioHaNbHbIE YpaBHEHHUS.

I'padmueckas uHTEepIpeTanus ypaBHEHUH ¢ ABYMSI IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX YpaBHEHUN C AByMS
repeMeHHbIMU. [[prmepsl peleHns CUCTeEM HEIMHEWHBIX YPABHEHNUN C IBYMS IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

UucnoBsle HEpaBEHCTBA U X CBOKCTBA. HepaBeHCTBO ¢ 0OJTHOM epeMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB.

JInneliHbIE HEPABEHCTBA C OJHOM nepeMeHHON. CUCTEMBI JINHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKIHUA

[Tonsarue pynknuu. O61acTh ONpeACTICHNUs] © MHOKECTBO 3HaYeHHUH (yHKIMU. CriocoObl 3aaHus
G yHKIUHN.

I'paduk byakumun. Urenue croitctB GpyHkiuu no e€ rpaduky. [Ipumeps! rpadukoB GyHKINH,
OTpaXKaroIIUX peabHbIE MPOLIECCHI.

OyHKIMH, OMHUCHIBAIOLIUE MPSAMYIO U 0OpaTHYIO MPONOPIUOHATIEHBIE 3aBUCUMOCTH, UX I'paduKH.
OyHKIMU y = X%, y = X3, y=\/x, y= IxL

I'paduaeckoe penieHre ypaBHEHUH U CHCTEM YPaBHCHHI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

OcBoenne yaeOHOro Kypca «Anredps» T0JDKHO o0ecrieynBaTh JOCTHKEHNE Ha YPOBHE OCHOBHOTO OOIIETO
O6pa3OBaHI/I$I CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMMPECAMCTHBIX O6pa30BaTeJIBHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTO Kypca «Aredpay XapaKTepU3ytoTCs:

IIaTpuoTnyeckoe BocnuTaHUe:

MIPOSIBJIEGHUEM MHTEpeca K IPOLUIOMY U HACTOSIIIIEMY POCCUIICKON MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM
K JTOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IKOJIBI, K UCIIOJIB30BAHUIO 3THX
JOCTUXKEHUM B IPYTUX HayKax M MPUKIAJHbBIX cepax.

I'paxnanckoe u 1yXOBHO-HPaBCTBEHHOE BOCIIMTaHUE:

TFOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpaskJaHNHA U pealin3allii ero npas, IPeICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHMSI Pa3IMUHBIX CTPYKTYP, SBJIEHUH, IPOLEAYP I'PaXkAaHCKOTO
ob1ecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPaKTUYECKUM NIPUMEHEHHEM JIOCTHKEHHUI HayKH, 0CO3HAHUEM BaXKHOCTH MOPAJIb- HO-3THYECKHUX
MIPUHIIUIIOB B J€SITEIHOCTH YYEHOTO.

Tpyaosoe Bociuranue:

YCTaHOBKOM Ha aKTMBHOE y4acTHe B PELICHUH NMPAKTUUECKUX 3a7a4 MaTeMaTUYECKOI HallpaBIeHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYeCKOTO 00pa30BaHus Ha MPOTSHKEHUU BCEH JKU3HM JUTSl YCTICIHOM
npodeccuoHabHOM 1eATENbHOCTH U pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM U IMOCTPOCHUEM MHAUBHUAYAIbHON TPAeKTOPUHU 00pa30BaHUS U )KU3HEHHBIX TIAHOB
C Y4E€TOM JIMUHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHHE!

CIOCOOHOCTBIO K AMOIIMOHATIBHOMY M 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHYECKUX 00BEKTOB, 3a/a4,
pelnieHui, pacCykX1I€HU; YMEHHUIO BUJIETh MAaTEMATUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI' 0 IIO3HAHUSL:

OpHUEHTAIINEH B IEITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOIbI U OOIIECTBA, TOHUMAaHUEM MaTeMaTHYECKON HAYKHU KaK
cdepbl 4eTTOBEUYECKOH AeATeIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTH JIJIsl pa3BUTHSI LIUBUIIU3AIIUY;

OBJIJICHUEM A3bIKOM MATEMAaTHKH U MATEMATUYECKOU KyJIbTYPOIl KaK CPEeICTBOM ITO3HAHUS MUPA;

OBJIQJICHUEM MPOCTEHIIIMMU HAaBbIKAMH UCCIIEA0BATEIbCKOMN ACSITEIIbHOCTH.

dusuveckoe BOCNIUTAHUE, (POPMHUPOBAHUE KYJIbTYPHI 310POBbS M IMOIMOHAJIBHOI0 0J1arONOJIYYHA:

TOTOBHOCTBIO IPUMEHITh MAaTEMAaTUUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 370POBbs, BEECHUS 3J0POBOTO
oOpas3a ku3HH (30pOBOE NMUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, PETyJspHas (pu3nueckas
AKTUBHOCTD);

c(OpPMHPOBAHHOCTBIO HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTo e MpaBa
JPYroro 4ejoBeKa.

JIKOJIOTHYECKOe BOCIIMTAHNE:

OpHUEHTaIMel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAaHU JUIs pellieHns 3a7a4d B 00J1aCTH COXPAaHHOCTH
OKpPY’KaIOILEN Cpe/ibl, INITAHUPOBAHUS IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCIIEICTBUH JUISl OKpPYXKaIOLIeH
Cpenpl;

0CO3HAHMEM IJI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MPOOIeM U MyTel UX pelieHHs.

JInuyHOCTHBIE Pe3y/bTAaThl, 00ecIeYnBaoIIMe AN TANNIO 00y4aIIerocs K H3MEeHAI0IMMCSl
YCJI0BHAIM COLMATBLHOM M NPUPOJAHOM Cpelbl:

— TOTOBHOCTBIO K JICCTBUSAM B YCJIOBUAX HeOHpe)leHéHHOCTI/I, MOBBIICHUIO YPOBHSA CcBOEH



KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTD, B TOM YHCIE YMEHUE YUUTHCS y IPYTHUX JIIOACH,

HpI/IO6peTaTb B COBMECTHOI1 ACATCIIBHOCTU HOBBIC 3HAHH, HABBIKW 1 KOMIICTCHIUHA U3 OIIbITA JPYIUX;

— HE00X0IUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHHH, B TOM YKCiIe (POPMYIUPOBATH HJIEH, TOHSATHS,
THIIOTE3bl 00 00BEKTaxX U SIBJICHUSIX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI

COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE PA3BUTHE;

— CII0OCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U IeHCTBUS, POPMYIHPOBATH

1 OLCHUBATH PUCKH U MOCIICACTBUA, @OpMHpOBaTI) OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPaMMBbI Y4eOHOTO Kypca «Anredpa» XapaKTepu3yrTCs

OBJIAJICHUCM YHUBEPCAIbHbIMU RO3ZHABAM E1bHbIMU ()eﬁcmeuﬂmu, YHUBEPCANTIbHbIMU KOMMYHUKAMUBGHbBIMU

0eticmeUsMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OCliCIMEUAMU.

1) Vhusepcanvhvle noznasamenshsle Oeticmaus 00ecneyusarom Gopmuposanue 6a306blx KOCHUMUBHBLX

npoyeccoes 06ytta;0u;uxc;z (06’60€Hu€ Memoo08 NO3HAHUSA OKpyotcarnoweco mupa, NPUMEeREerUe 102u4eCKux,

UCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

Ba3oBble Jiornueckue JaeiicTBUA:

— BBISBIIATh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKH MaTEMaTHYECKUX 00bEKTOB, IOHITHUH,
OTHOIICHUI MEXy MOHATUSAMU; GOPMYIUPOBATH ONPE/IeNICHUs IOHATUI; yCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCUPHUKALIMH, OCHOBAHUS A7l 0000ILICHHS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a;

— BOCIIPUHUMATh, (OPMYIHPOBATH U IPEOOPA30OBHIBATH CYXKICHUS: YTBEPIUTEIbHbIE U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE;

— BBISIBIISATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTUBOpEUHs B (pakTax, TaHHBIX,
HaOIOJICHUSAX U YTBEPKACHUSX; TIpeuIaraTh KPUTEPHUH IS BHISIBICHHS 3aKOHOMEPHOCTEHN U
MPOTUBOPEUHIA;

— JACJIaTh BBIBOABI C UCIIOJIB30BaAHUEM 3aKOHOB JIOTUKHU, JCAYKTHUBHBIX U HHAYKTHUBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

— pa30upaTh J0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKACHUHN (MPSMBIE U OT MPOTUBHOTO ), TPOBOJAUTD
CaMOCTOSITEIIbHO HECIIOKHBIE IOKA3aTENbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTAIIHUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOHpATH c1I0CO0 peleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanboJiee MOIXOSIMINN ¢ YYETOM CaMOCTOSTEIBHO BBIJICTICHHBIX KPUTEPUEB).

BasoBrble ncciienoBarebCKHeE JeHCTBUSA:

— HCIIOJIb30BATH BOIIPOCHI KAK HCCJIeI0BATEIbCKUI HWHCTPYMCHT IIO3HAHUS; q)OpMy.TII/IpOBaTL BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie MpoOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJIMNBATh NCKOMOC U NAHHOC,
(I)OpMI/IpOBaTL THUIIOTE3Y, apryMCHTHUPOBATL CBOIO IMO3UITNIO, MHCHUC,

— TPOBOJUTH MO CAMOCTOSITEIIBHO COCTABJICHHOMY ILJIaHY HECJIOMKHBIN 3KCIIEPUMEHT, HEOOJIbIIIOE
MCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MeXIy co00ii;

— CaMOCTOATCIIBHO (I)OpMYJ'II/IpOBaTB O6OGI.I.I€HI/I$I " BBIBOJIBI 1O PE3YJIbTaTaM HpOBCI[éHHOF (&)



HaGHIO,Z[eHI/ISI, HCCICA0BaHHuA, OICHUBATDH I[OCTOBCpHOCTB HOJIY‘-IGHHBIX peSy.HBTaTOB, BBIBOJIOB 1
00001LIEeHNI;

— IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOLECCCA, a TAKIKC BBIABUI'aTh PCANIOJIOKCHUA O €0
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Padora ¢ nndopmanmeii:

— BBISBJIATH HCAOCTATOYHOCTHh U I/136I>ITOLIHOCTI) I/IH(I)OpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIA pCHIeHI/Iﬂ
3a/1a4M;

— BBIOMPATH, aHATM3UPOBATH, CHCTEMATH3MUPOBATH M HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3INIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

— BbIOMpaTh GopMy NpeACTaBlIeHUs UHOPMALIMU U WILTIOCTPUPOBATH pelIaeMble 3a/1a4l CXEMaMH,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OLEHHUBATh HAAEKHOCTh HUH(POPMALIUK IO KPUTEPUSIM, IPEATIOKEHHBIM YUUTEIEM WU

chopMYITUPOBAaHHBIM CAMOCTOSTEIHHO.

2) Vhusepcanbhvle KOMMYHUKAMUGHBLE OCLiCMELUsL 00eCneuusarom chopmMupo8aHHOCHb COYUATbHBIX
HABLIKO8 0OVHAOWUXCAL.
OO01enue:

— BOCIPUHUMATH U (bOpMy.]'H/IpOBaTI) CYXKACHHUA B COOTBETCTBHHU C YCIIOBUAMU U TCIIAMU O6HICHI/I$[;
SICHO, TOYHO, 'PAMOTHO BBIPAXKAaTb CBOIO TOUYKY 3pCHUA B YCTHBIX U IMCbMECHHBIX TCKCTAX, 1aBaThb

MOSICHEHHMSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

— B XOJIe 00CYXICHUS 33]1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbI, TPOOIEMBI, pelaeMoin
3aJ1auM, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISATH CBOH CYXICHUS C
CYXIICHUSIMH JPYTUX YYaCTHUKOB JAHMAIOTa, OOHAPYKMBATh Pa3IMYKe U CXOJICTBO TIO3HIIUH; B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— TMPEACTaBJIATh PE3YNbTaThl PEHICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIICJOBAHUS, TPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hopMaT BHICTYIUICHHSI ¢ YYETOM 3a/1a4 [TPe3eHTAIMH U 0COOEHHOCTE!
ayJUTOPHUH.

CorpyaHu4ecTBo:

— IIOHUMATb U UCIIOJIB30BATh IPCUMYILICCTBA KOMaHﬂHOﬁ u I/IH,Z[I/IBH,Z[yaHBHOﬁ pa6OTH IIpH pCIICHUHA
y‘Ie6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— MPUHUMATH LIE€Jh COBMECTHOM JAEATEIbHOCTH, IJIAHUPOBATh OPraHU3allui0 COBMECTHOM paboThl,
pacnpenensits BUIbl paboT, TOroBapuBaThCs, 00OCYKIaTh MPOIIECC U Pe3ysbTaT paboThl; 060011aTh
MHEHUS HECKOJIbKUX JTFO/ICH;

— Y4acTBOBaTh B IPyNIOBBIX (hopMax paboThl (00Cyx1eHHs, 0OMEH MHEHUSMHU, MO3TOBbIE IITYPMbI U
p.);

— BBIINIOJHATH CBOIO YaCTb pa6OTLI " KOOpANHUPOBATH CBOU JIENCTBUSA C APYTruMHU WICHAMU KOMAH/bI;

— OIIEHUBATh Ka4eCTBO CBOETO BKJIa/a B OOIMIMIA MPOJYKT MO KPUTEPHSIM, CPOPMYTHMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUS.

3) VYuueepcanvnvie pecynamuenuie oelicmeus obecneuusaom Gopmuposanue cCMblCi08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranm3zanms:



CaMOCTOSITEJIbHO COCTABJISATH ILJIaH, AITOPUTM peLIeHUs 3a1auu (MJIM €ro 4acTh), BBIOUpATh CIOCO0
perieHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEHICHUN C YYETOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb:

— BJIaJACTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMTPOLECCa U PE3yJIbTaTa pCHICHUSA

MaTeMaTUIECKOM 3a1a9H;

— MPEIBHUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHMKHYTbH IIPH PELICHHUU 3a/1a4l, BHOCUTh KOPPEKTHUBBI B

JACATCIBHOCTh HA OCHOBEC HOBBIX O6CTO$[TCJII)CTB, HaﬁHCHHBIX OHII/I60K, BBISIBJICHHBIX TPYI[HOCTef/'I;

— OLIEHMBATh COOTBETCTBUE PE3YJIbTAaTa AESATEIbHOCTH MOCTABICHHOM 1IEJIU U YCIOBUSAM, OOBSICHATh
MIPUYMHBI TOCTHXEHUS UM HEIOCTUKEHUS 11eI1, HaX0JUTh OIINOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI

OcBoenue yueOHOTO Kypca «Anredpa» 8 kimace J0HKHO 00eCTIeunBaTh JOCTHKCHHE CIICAYIONTIX
MPEIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB:

YucJia 1 BBIYUCJICHUA

Hcnonb30BaTh HayallbHbIE MPEACTABIECHUS O MHOXKECTBE JECWCTBUTEIBHBIX UMCEN NIl CpPaBHEHUS,
OKpPYTJICHUS U BBIYHMCIIEHUI; N300paxaTh IeHCTBUTENbHbIE YUCIIa TOYKaMU Ha KOOPAUHATHON MPSIMOI.

[TpumeHsTh NOHATHE apU(PMETHUECKOTO KBAAPATHOTO KOPHS; HAXOAUTh KBaJApaTHbIE KOPHU, UCTIOJIb3YSI
pH HEOOXOAUMOCTH KaJbKYJSATOP; BHIMOIHITH MpeoOpa3oBaHus BbIpAXKEHUM, coAepKalluX KBaJIpaTHbIE
KOpPHH, UCIOJIb3Ysl CBOMCTBA KOPHE.

Hcnonp30Bath 3amucy OOIBIINX M MAJTBIX YHCEJT C IIOMOIIBIO ACCATHYHBIX Ipo0eii u cteneHel yncina 10.

AnredOpanyeckue BbIpasKeHHU s

[IpuMeHSTh MOHATHE CTENEHH C LIETBIM MTOKa3aTeleM, BhIMOIHATh IPe00pa30BaHUs BEIPAXKEHU,
COJIeprKalIUX CTENEHH C LIEIbIM MOKa3aTEeJIEeM.

BoInosiHATE TOXAECTBEHHBIE TPE0OPa30BaHUs PALIMOHAIBHBIX BEIPAKEHHUI Ha OCHOBE MPaBUJI ACHCTBUN
HaJ MHOTOWICHAMH U alnreOpanuyecKuMu JpoOsMH.

PacknaapiBaTh KBapaTHBIN TPEXUICH HA MHOXKHUTEIH.

[IpumeHsTh MpeoOpa30BaHUsI BRIPAKEHUH [Tl pEIICHUs Pa3IMYHbIX 3a/1a4 U3 MaTEeMaTHKH, CMEXKHBIX
MIPEeIMETOB, U3 peaTbHON MPAKTHKHU.

YpaBHeHNsI 1 HEpaBeHCTBA

Pemiate mHeliHbIe, KBaJpaTHbIC YPABHEHUS U palliOHAIbHbIE YPABHEHMSI, CBOSIUECS K HUM, CUCTEMbI
JIBYX YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU.

IIpoBoauTh NpocTENINE NCCIIEI0BaHUS YPAaBHEHUH U CCTEM ypaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM
rpaduuecKux npecTaBieHnuit (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE UM CUCTEMa YPaBHEHUH pelieHus,
€CJIM UMEET, TO CKOJIBKO, U IIp.).

[lepexoauTh OT c10BECHON (POPMYIMPOBKH 3a/1auu K €€ anreOpandeckoil MoAeH ¢ MOMOIIBIO COCTABICHUS
YPaBHEHUS WIM CUCTEMBI YPAaBHEHUHN, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33/1a4l
MIOJIy4YEHHBIN pe3yJbTarT.

[IpuMeHATH CBONCTBA YHCIIOBBIX HEPABEHCTB JJIs1 CPAaBHEHUS, OLIEHKH; PEIIaTh JUHEWHbIE HEPABEHCTBA C
OJTHOM TIEPEMEHHON U UX CUCTEMBI; AaBaTh TpapUUECKyI0 WITIOCTPAIIMIO MHOKECTBA PELICHUI HEPaBeHCTBA,
CHUCTEMBI HEPABEHCTB.



DOyHKUMA

[TornMaTh 1 UCHOIB30BATH PYHKIIMOHATBHBIEC OHATHS U SA3bIK (TEPMUHBI, CHMBOJIHYECKUE 0003HAYCHNUS );
OTIpeNeNATh 3HaUeHUE (PYHKIIMU M0 3HAYCHUIO apryMEHTa; ONPEIeNIATh CBOWCTBA (PYHKIMH 1O €€ rpaduky.

CtpouTth rpaduku 3jeMeHTapHbIX QyHKIMMA Buga Y = K/X , Yy = X2, y= X3, y=\/x, y= IxI; onuceiBaTh
CBOMCTBA YUCIOBOH (PYHKIMH IO €€ Tpaduky.



TEMATHYECKOE INIAHUPOBAHHUE

n/n

HaumenoBaHue pa3jie/ioB H TeM NPOrpaMMbl

KommuecTBo uacos

BCero

KOHTPOJIbHbIE
padoTnl

npaKTHYecKne
padoTsl

JlaTta
H3YYeHHS

Buabi
NeATeJIbHOCTH

Buael, popmbr
KOHTPOJIs

DJIeKTpOHHbIe (HU(PPOBBIE)
o0pa3oBaTeTbHBIE PecypCchbl

Paznen 1. YUncaa u Bprunciaennsi. KBagpaTneie kopHn

1.1

KBanpaTHblii KOpeHb U3 4nCIa.

DopMyupoBaTh
onpesienieHne
KBa/IpaTHOTO
KOPHS M3 YHCIa,
apr(METHIECKO
ro KBaJpaTHOro
KOpHS;

'Y CTHBII onpoc;
[TrceMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/Tesson/1551/s

tart

1.2,

TToHsiTHe 00 UPpaLOHAIBHOM YHCIIC.

DopMyIupoBaTh
OIpeieNieHne
KBA/IPaTHOIO
KOPHSI U3 YHUCIIa,
apH(MeTHIECKO
ro KBaJpaTHOro
KOPHS;

VeTHBIH onpoc;
[TucbMeHHbIH
KOHTPOJIb;

https://resh.edu.ru/subject/Tesson/7239/s

tart/249106/

13.

JlecsTuuHble TPUOIIMIKEHHUS HPPALMOHAIBHBIX YHCEIL.

0,25

IIpumensars
OIepaLHIo
M3BJICYCHUS
KBa/IpaTHOTO
KOpPHS ik
qHca,
UCTIONB3YS TpU
HEOOX0AUMOCT
u

KaJIbKYJISATOP.;
OreHnBaTh
KBaJIpaTHbIC
KOPHU LEIIBIMHU
YUCITaMHU ol
JIECATHYHBIMU

npoGsaMH.

Y cTHBI 011poc;
[IrceMeHHbIH

KOHTPOJIb;

https://www.yaklass.ru/p/algebra/g-

klass/deistvitelnye-chisla-
9092/priblizhennye-znacheniia-po-

nedostatku-po-izbytku-12434/re-

36e4e485-bb64-4eb4-b4ac-

b4601b9b5961

1.4

JleliCTBUTEIIbHBIC YHCTIA.

CpaBHHMBaTh |
YIOPSIOYNBATE
PpalyoHaIbHEIE
u
UppaIMOHATEH
bIe qHCIa,
3alHCaHHBIE C
HIOMOIIBIO
KBaJPATHBIX
KOpHEH.;

'YcTHBIH ompoc;
[TucbMeHHBII
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/4730/s

tart/149073/

1.5.

CpaBHCHI/IC JIEHCTBUTEIILHBIX YUCEIL.

CpaBHUBaTh U
YIOPSIOYNBATE
paLOHANIbHBIE
u

'YcTHBIH onpoc;
[IrcbMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7239/s

tart/249106/



https://resh.edu.ru/subject/lesson/1551/start
https://resh.edu.ru/subject/lesson/1551/start
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/7239/start/249106/

UppaIOHANIEH
ble qHCIa,
3aIlMCaHHBIE C
HOMOILBIO
KBaJIpaTHbIX
KOpHEH. ;

1.6.

Apudmernueckuii KBaJpaTHBIH KOPEHb.

Uccnenosatb
ypaBHeHHE X2
= a4, HaXoIMuTh
TOYHbIE ol
MPUOIIKEHHBI
€ KOpHHM IpH a
>0,

'Y CTHBII onpoc;
[IricbMeHHBIT
KOHTPOJIb;

https://resh.edu.ru/subject/Tesson/1551/s

tart/

1.7.

VYpaBHeHne BUaa X2 = a.

HWccnenoBats
CBOWCTBa
KBaJIpaTHBIX
KOpHEH,
IPOBO/ISt
YHUCIIOBBIC
SKCIEPUMEHTHI
c
HCIIOJIb30BaHKE
M
KaJIbKYIITOpa
(KoMIIBrOTEpPA).;

'Y cTHBIIH onpoc;
[TrceMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/Tesson/1973/s

tart/

18.

CpoiicTBa apu(pMETHICCKHX KBAJPATHBIX KOPHEH.

0,75

Jloka3pIBaTh
CBOMCTBA
apudmernyeck
UX KBaJPaTHBIX
KOpHEi;
OPUMEHATh UX
ius
npeodpa3oBaHu
sI BBIPAXKCHU.
Beinonuate
npeodpa3oBaHu
s BBIPAXKCHHH,
coepKamumx
KBaJpaTHBIC
KOPHH.
BripaxaTs
HepeMeHHbIC U3
TeOMETPUYECKH
X u
(usnueckux
(opmyir;
Boruucniats
3HAYCHUS
BBIPaKEHUIH,
colepKalux
KBaJpaTHbIE
KOpHH,
UCIOJNB3YS TIpH
HEOOXOIMMOCT
u
KaJIbKYJIATOP. ;
Hcnons3oBath

Y cTHBI o11poc;
[IrceMeHHbIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2915/s

tart/



https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/2915/start/
https://resh.edu.ru/subject/lesson/2915/start/

B Xof1e
pelieHus 3anau
3JIEMEHTAPHBIE
IIpeCTaBICHUS
, CBS3aHHBIE C
IPHOIDKEHHBL
MU
3HAYEHUAMU
BEJINYHH.;
3HAKOMUTBCS C
ucropueit
pa3BUTHS
MaTEeMaTUKH;

1.9.

l'lpeo6paaoBaHne YHCJIOBBIX BBIpa){(eHHﬁ, CO JIepKaluX KBaJApaTHBIE KOPHH

Hcnone3oBath
B Xo/1e
pelieHus 3a1a4
3JIEMEHTAPHBIE
MPEe/ICTaBICHUS
, CBSI3aHHBIE C
NPUOTHKEHHBI
MU
3HAYCHUSIMH
BEJIMYHH.
3HAKOMHTBCSI C
HcTOpHeH
pa3BUTUS
MaTEeMaTHKH;

Y cTHbIi OnIpoc;

TTichMCHHBIT KOHTDOTS;

https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-

kornia-y-x-9098/preobrazovanie-irratci jkh-vyrazhenii-

11017/re-16994afa-6a68-4e8c-aBe5-8fe96131d88

Hroro no paszzueny

15

Pazgen 2. Yncaa u Borunciaenusi. CTeneHs ¢ meJIbIM NMOKa3aTejeM

2.1.

CrereHb ¢ LEIbIM TT0Ka3aTelIeM.

DopMynupoBaTh
onpezieseHue
CTereHN d
LETIBIM
OKA3aTeNeM. ;
IIpencraBisaTh
3anuch
OONBbLINX ol
MaJbIX YHCell B
CTaHZAPTHOM
BHIIC.;

Y cTHBI o11poc;
[ [1icbMeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7242/s

tart/303316/
https://resh.edu.ru/subject/lesson/2576/s

tart/

2.2.

CranaapTHas 3alHCh YHCIIA.

CpaBHUBATH
qucna ol
BEJINYNHBI,
3amucaHHBIE (]
HCIIOJIb30BaHNE
M ctenenn 10.;
Wcnonb3oBath
3aMKCh YKMCeN B
CTaHJAPTHOM
BH/IE IS
BBIPAKEHUS
pa3MepoB
00BEKTOB,
UTATETBHOCTH
[IPOLIECCOB B
OKpYKaroLemM
MUpe.

'YcTHBIH onpoc;
[ [ricbMeHHBIIT
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/g-

klass/deistvitelnye-chisla-

9092/standartnyi-vid-polozhitelnogo-

chisla-12462/re-b1704c5¢c-20f2-4a62-

aead-97271b5124ec



https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec

2.3.

Pa3Mepr 00BEKTOB OKpYyKaromero Mupa (OT JIEMEHTAaPHBIX 9aCTUIl 1O KOCMHYECKUX 06’1)6KTOB),
JJUTEIIBHOCTD ITPOLIECCOB B OKPYIKAIOIIEM MHUPE.

Mcnonb3oBath
3ariuCh YKCENl B
CTaHIAPTHOM
BUJIE y1sl
BBIPAKEHUS
pa3MepoB
00BEKTOB,

A TEBHOCTH
[IPOLIECCOB B
OKpYI>KaroLIeM

MHpE.

'Y CTHBIH onpoc;
[TuceMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/4761/c

onspect/132475/

2.4.

CBOICTBa CTENEHH C IEeJIBIM IToKa3aTeIeM

DopMysupoBaTh
, 3aIlUCHIBATh B
CHMBOJIMYECKOI
(opme |
WJLTOCTPUPOBAT
b IpUMepamMy
cBoiicTBa
CTEeIeHH q
LIEJIBIM
TIOKa3aTeleM. ;
IIprmMenaTh
cBOcTBa
CTETNIEHU vl
npeoOpa3oBaHus
BBIPAKEHUIA,
cofepKalux
CTEereHN d
LETIBIM
OKa3aTeNeM. ;
BrInonHsTe
JIeHCTBUSA €
qHCTaMH,
3aIMCAaHHBIMU B
CTaHZAPTHOM
BHIIE
(YMHOXXEHHE,
neneHue,
BO3BEICHHE B
CTEICHB);

'Y CTHBII onpoc;
[TuceMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2576/s

tart/

Hroro no pazneny

Pazgen 3. Anredpanveckue BpipakeHusi. KBaaparHpiii TpéxuieH

3.1

KBanpaTHblil TpéxuieH.

Pacrio3znaBatb
KBaJpaTHBII
TpEXUIICH,
yCTaHaBJIMBATh
BO3MOYKHOCTh
ero
pa3noxeHus Ha
MHOYHUTEINH. ;

'YcTHBIH onpoc;
[TrceMeHHBII
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/1557/s

tart/

3.2

Paznoxenue KBaJpaTHOTO Tpéx'{ne}{a Ha MHOXXHUTECIIA

PacknaasBaTh
HA MHOYHTEN
KBaJpaTHBII
TpEXUIICH C
HEOTPHULIATEIIbH
bIM

'YcTHBIH onpoc;
[IrcbMeHHBIH
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/1991/s

tart/



https://resh.edu.ru/subject/lesson/4761/conspect/132475/
https://resh.edu.ru/subject/lesson/4761/conspect/132475/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1991/start/
https://resh.edu.ru/subject/lesson/1991/start/

JAVCKPUMHUHAHTO

M’

Hroro no pazgery

Pasen 4. Anredpandeckue BhIpazkeHHsi. Ajredpandeckasi 1podb

41. | AnreGpancckas apoGs. 3anuceBaTh |V CTHBIH onpoc; https://resh.edu.ru/subject/lesson/7267/s
anreOpandecky ([IncbMEHHBIN tart/248126/
€ BbIPA)XKEHUsL.; [KOHTPOJIb;



https://resh.edu.ru/subject/lesson/7267/start/248126/
https://resh.edu.ru/subject/lesson/7267/start/248126/

4.2.

I[OHyCTI/IMbIe 3HA4YCHUA MEPEMEHHBIX, BXOIAIINX B aﬂre6panqecx1«[e BBIPpAXKCHUSA.

Haxouums 00J1acTs)
onpezeseHus
PALHOHATILHOTO

BBIPQKCHHUSL.;

'Y CTHBIH onpoc;
[IricbMeHHBIT
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/29077s

tart/

43.

OCHOBHOE CBOICTBO anredpandeckoi JpodH.

Beimonssats
YUCIIOBBIE
MOJICTAHOBKH U
BBIUKHCIIAT
3HAYCHUE
npobu, B TOM
quclie d
ITOMOUIBIO
KaJIbKYJISITOpA.;

'Y CTHBIH onpoc;
[TricbMeHHBIT
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/1549/s

tart/

4.4.

Cokparenne qpooei.

dopmysupoBaT
b OCHOBHOg
CBOMCTBO
anredpanvyecKo
it ngpobu W
l'Ipl/lMerlTl) €ro
U
npeodpa3oBaHu
s po0eit.;

'Y CTHBII onpoc;
[TrceMeHHBIH
KOHTPOJIb;

https:/Tresh.edu.ru/subject/Tesson/I5497s

tart/

4.5.

Croxenue, BBIUMTAHNE, YMHOXKCHHE U JeJICHHE areOpanyeckux ApooOeil.

Boinonssats
JIEUCTBUS q
anredpan4ecku
MU ApOOSMH. ;

VeTHBIH onpoc;
[IrceMeHHbI
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1231/

https://resh.edu.ru/subject/lesson/1331/

4.6.

TIpeoGpa3oBaHue BBIPaXKEHUH, COAEPKAIINX aaredpandyeckue JpooH.

[TpumenaTs
peoOpa3oBaHus
BBIPAKCHUN IS
peIeHys 3a1a4.;
BripaxxaTh
repeMeHHbIC U3
hopmyn
(pusuueckux
TeOMETpUYECKU
X,
OIHCHIBAIOIINX
OBITOBBIC

cHUTYyall.

Y cTHBI o1poc;
[IrceMeHHbIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1209/

Hroro no pazneny

15

Pazgen 5. YpaBueHust u HepaBeHcTBa. KBajgparubie ypaBHeHust

5.1

KBanpaTHoe ypaBHeHHE.

Pacrosnasats
KBaJIpaTHbIC
YpaBHEHHUSL.;
3anuceBaTh
(opmyiy
KOpHel
KBaJIPaTHOTO
YpaBHEHUS;
pemats
KBaJIpaTHbIC
ypaBHEHUS —|

'YcTHBIIH onpoc;
[TucbMeHHBII
KOHTPOJIb;

TIOJTHBIC U

https://www.yaklass.ru/p/algebra/g-

klass/kvadratnye-uravneniia-11021

https://resh.edu.ru/subject/lesson/1976/s

tart/



https://resh.edu.ru/subject/lesson/2907/start/
https://resh.edu.ru/subject/lesson/2907/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1231/
https://resh.edu.ru/subject/lesson/1331/
https://resh.edu.ru/subject/lesson/1209/
https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-uravneniia-11021
https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-uravneniia-11021
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/

HEIIOJIHEBIC. |

5.2.

Henonxoe KBaJIpaTHOC ypaBHCHHE.

IIpoBoauTh
npocreiinme
UCCIIEOBAHUS
KBaJPaTHBIX
YpaBHEHMUH.

'Y CTHBIH onpoc;
[ lricbMeHHBIT
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/1976/s

tart/

5.3.

®dopmya KopHEH KBaJpaTHOIO YpaBHEHHS.

Pemats
YpaBHEHHUSI,
CBOASILIIMECS K
KBaJIpaTHBIM, C
TTOMOILBIO
npeoOpa3oBaHu
W W 3aMeHOH
TIEPEMEHHOM .;

'Y CTHBII onpoc;
[TricbMeHHBIT
KOHTPOJIb;

https://resh.edu.ru/subject/Tesson/3137/s

tart/

5.4.

Teopema Buera.

Habmopate u
aHAJIM3HPOBATH
CBSI3b MEXY]|
KOPHSAMHU u
kod¢bdunrenTa
MH

KBaJpaTHOrO
YpaBHEHHUS.;

'Y CTHBIH onpoc;
[TucbMeHHbIH
KOHTPOJIb;

https://resh.edu.ru/subject/Tesson/1552/s

tart/

5.5.

Pemenune ypaBHeHUH, CBOAAIIMXCS K KBaJPaTHBIM.

HaGmopate u
aHAJM3HPOBATH
CBA3b  MEXLY|
KOPHSMH 7
ko3¢ duunenta
MU
KBaJIpaTHOr o
YPaBHEHHS.;

Y cTHBI o11poc;
[IrceMeHHbI
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/197/8/s

tart/

5.6.

Ipocreiimme ApoOHO-paMOHATBHBIC YPABHEHHS.

®dopmynupoBat
b TeopeMy
Buera, a Takxe
oOpaTtHyo
Teopemy,
HIPHMEHATH OTH
TeopeM hiuti
perIeHust
3amad.;

Y CTHBI o11poc;
[ [1icbMeHHBIT
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1978/

main/

5.7.

PenreHne TEKCTOBBIX 3a37a4 C TTOMOIIbIO KBaJpaTHBIX ypaBHCHP[f[

Pemats
TEKCTOBBIE
3ama4qn
anredpan4ecku
M CrocoOoMm:
HEePeXONUTh OT
CJIOBECHOM
(hopMyIHpOBKH
YCIIOBHS

3ama4qn K
anredpan4ecko
" MOJIENH
myTéM

'YcTHBIH onpoc;
[TucbMeHHBII
KOHTPOJIb;

COCTaBJICHUSA

https://resh.edu.ru/subject/lesson/1977/

main/



https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1977/main/
https://resh.edu.ru/subject/lesson/1977/main/

YpaBHEHUS;
pelarTh
COCTaBJIEHHOE
ypaBHEHHUE;
UHTEPIIPETUPOB
aTb pe3yJIbTar.;
3HaKOMUTBCS C
ucropueit
pa3BUTHS
ajreOpsl;

Uroro

10 paszeny:

15

Paznen 6. YpaBuenusi u HepaBencTBa. CucTeMbl ypaBHeHHit

6.1.

JIuneiinoe YpaBHEHHE C ABYMs IIEPEMEHHBIMH, €TI0 I‘pa(bm(, TIPUMEPBI PEIICHUSA ypaBHeHnﬁ B LEJIBIX

quciax.

PacriosnaBaTh
JINHEHHBIC
ypaBHEHHS ¢
JIBYMSI
MEPEMEHHBIMH. ;
Crpouts
rpagpuku
JIMHEHHBIX
ypaBHEHUi, B
TOM YHCIIE
UCTIONb3YS
udpobie
pecypesl.;
Pa3znuuate
napasuie/bHble
u
nepeceKaome
csl MpsIMBIE T10
nx
YPaBHEHUSIM.

https://www.yaklass.ru/p/algebra/7-

klass/lineinaia-funktciia-y-kx-m-
9165/lineinoe-uravnenie-ax-by-c-0-

grafik-lineinogo-uravneniia-12118/re-

e96¢f76b-db28-4dh6-84ec-

532120d161d7

6.2.

Pewenune cucreM OByX JIMHEHHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMH.

Pemartp
CHCTEMBI JBYX
JIMHEHHBIX
YpaBHEHHH ¢
TBYMSI
MePEMEHHBIMH
MOICTAHOBKOM
U CTIO)KCHHUEM.;

Y CTHBI o11poc;
[IrceMeHHbI
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/7-

klass/reshenie-sistem-lineinykh-

uravnenii-s-dvumia-peremennymi-

10998

6.3.

IIpumeps! pelieHus: CUCTEM HENMHEHHBIX YPABHEHHI C IBYMS NEPEMEHHbBIMU.

Pemars
mpocTeimne
CHCTEMBEL, B
KOTOPBIX OIHO
W3 ypaBHEHHUI
He SBIICTCS
JIMHEWHBIM. ;

'YcTHBIH onpoc;
[TrceMeHHBII
KOHTPOJIb;

https://skysmart.ru/articles/mathematic/

reshenie-sistem-uravnenij

6.4.

I'paduueckas MHTEPIPETALHs YPABHEHHS C JBYyMs IEPEMECHHBIMU U CHCTEM yPaBHEHHI C IBYMsI

TIEPEMEHHBIMHU.

IIpuBonuTh
rpaduyuecKyro
UHTepIpeTany
10 perIeHus|
ypaBHEHHS
IBYMS
HepeMEHHBIMU

'YcTHBIH onpoc;
[IrcbMeHHBIH
KOHTPOJIb;

u CHCTEM|

https://resh.edu.ru/subject/lesson/2740/

main/



https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://skysmart.ru/articles/mathematic/reshenie-sistem-uravnenij
https://skysmart.ru/articles/mathematic/reshenie-sistem-uravnenij
https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/2740/main/

ypaBHEHHH ¢
IBYMS

NIepeMEeHHBIMH ..
)

6.5. | Pemenue TEKCTOBBIX 33/1a4 C MOMOIILIO CUCTEM YpABHEHHI Peruats YeTubli onpoc; https://_WWW'Vaklass'”_J_/ pl alqeb_ra/ 9-
TEKCTOBBIC TTucbMeHHBII klass/sistemy-uravnenii-ravnosilnye-
3a1aun KOHTPOJIb; preobrazovaniia-9129/ispolzovanie-
anredpanuecKu sistem-ratcionalnykh-uravnenii-dlia-
M CII0COOOM; resheniia-zadach-12394

HUroro no pasneny: 13

Pasznen 7. YpaBunenusi u Hepapenctsa. Hepasencrna

7.1. | UucnoBble HEpaBEHCTBA U UX CBOWCTBA. 2 PopmysHpoBaT (Y CTHBIH onpoc;

b cBoiicTBa|[lnchbMeHHBIH

YHCIIOBBIX KOHTPOJIb;

HEPaBEeHCTB,

WIJLTIOCTPHUPOBA

Tb Hux Ha|

KOOPAMHATHON

IpsSMOi,

JOKa3bIBaTh

anreOpandecKy. i

. https://resh.edu.ru/subject/lesson/1983/s

’ fart/

7.2. | HepaBeHCTBO ¢ 0/1HOI MepeMeHHOil. 1 Tpumensars  (Yerhblit onpoc;
CBOMCTBa ITuceMeHHbII
HEPaBEHCTB  BIKOHTPOIIb;
XO[€ peLICHUs .
3amaw.; https://resh.edu.ru/subject/lesson/2578/s
tart/
7.3. | Jluneiiusie HepaBEHCTBA ¢ ONIHOI MEPEMEHHOI 1 HX PELICHIE. 2 Pemrats Verbiii onpoc;  [https:/resh.edu.ru/subject/lesson/2578/
JIMHEHHbIE [ [1icbMeHHBII main/
HEPaBEHCTBA C|KOHTPOJIB; https://www.yaklass.ru/p/algebra/8-
OZIHOM klass/neravenstva-11023/kak-reshat-
MIEPEMEHHOIA, lineinoe-neravenstvo-9126/re-
n306paXxaTh c241b822-1d16-4bb7-acaf-
perieHne a40ada91df78
HEepaBEHCTBA Ha|
YHUCIIOBOMN
TIPSMOH. ;

7.4. | CucreMbl TMHEHHBIX HEPABEHCTB C OIHON MEPEMEHHOM M HX PElICHHUE. 3 ®opmynHpOBAT | Y CTHBIH ONPoc;
b cBoiicTBa|[IncbMeHHBIH
YHCIIOBBIX KOHTPOJIb;
HEPaBEeHCTB,
WJUTIOCTPHPOBA
Tb ux Ha
KOOPAMHATHON
MIPSMOH,
JIOKa3bIBaTh
anreOpanvecKy. .
. https://resh.edu.ru/subject/lesson/1987/s
’ tart/

7.5. | V3obpaskeHne penreHns IMHEHHOTO HEPAaBEHCTBA U MX CHCTEM Ha YHCIIOBOI MPAMOit 4 ®opmynmposar (Yerubiii onpoc;  |https://www.yaklass.ru/p/algebra/g-
b cBoiicTBa [ [MCEMEHHBII klass/neravenstva-11023/metody-
YHCIIOBBIX KOHTPOJIb; resheniia-kvadratnykh-neravenstv-

HEPaBEHCTB,

9127/re-1b338e16-81dc-4107-affb-



https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1983%2Fstart%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1983%2Fstart%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F2578%2Fstart%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F2578%2Fstart%2F&cc_key
https://resh.edu.ru/subject/lesson/2578/main/
https://resh.edu.ru/subject/lesson/2578/main/
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1987%2Fstart%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1987%2Fstart%2F&cc_key
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-1b338e16-81dc-4107-affb-41864dc6c6e0
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-1b338e16-81dc-4107-affb-41864dc6c6e0
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-1b338e16-81dc-4107-affb-41864dc6c6e0
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-1b338e16-81dc-4107-affb-41864dc6c6e0

WLTIOCTPHPOBA
Tb ux Ha|
KOOPZAMHATHOU
IPSAMOH,
JI0Ka3bIBaTh
aJreOpaIecKy.

41864dc6e6e0




Hroro no pazneny:
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Paznen 8. ®ynkuuu. OCHOBHBIE HOHATHS

8.1.

Ionsarue ¢ynknun.

Hcnons3oBaTth
(yHKIMOHANEH

yIo
TEPMUHOIOTHIO

Y CHMBOJIHKY

'Y CTHBIH onpoc;
[TuceMeHHBI
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/3139/s

tart/

8.2.

OG65acTh onpeieNIeHNsl U MHOKECTBO 3HAUSHHH (DYHKIMH.

Brruncists
3HAYCHUS
yHkwmiA,
3aIaHHBIX
(opmynamu
(iprt
HEO0OXOAUMOCT
1 MICTIOJIb30BATb|
KaJIbKYJIATOP);
COCTaBJIATH
TaOJIHLIBI
3HAUCHHUH
byHKIMY;
Crpouts 1o
TOYKaM
rpaduxu
(byHKUMIA;
OnuceiBaTh
CBOMCTBA
(byHKIMH HY
OCHOBE e€
rpaduyeckoro
IPEACTaBICHHSA

'Y CTHBII o1poc;
[TuceMeHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/9-

klass/chislovye-funktcii-svoistva-

chislovykh-funktcii-9132/opredelenie-

chislovoi-funktcii-i-sposoby-ee-

zadaniia-9178/re-fb9aff63-201e-45b0-
be39-f964ef64cc77

8.3.

Crioco0sl 3aganus QyHKIHM.

Hcnone3oBats
(DYHKLIMOHAIIBH
yio
TEPMHHOJIOT IO
U CHMBOIIHKY;

YcTHBI orpoc;
[IrceMeHHbI
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/3139/

main/

8.4.

I'paduk GpyHKIMH.

Hccnenosatsh
TIPUMEPbI
rpaduKoB,
OTpaKaroIIuX
peasbHbIe
MIPOLIECCHI ol
SIBIICHUS,

'YcTHBIH onpoc;
[IrceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1338/

8.5.

CBoiicTBa GYHKINHU, HX OTOOpaKCHUE Ha
rpaduke

IIpuBoguThH
TIPUMEPBI
MIPOLIECCOB ol
SIBJICHUI q
3aTaHHBIMH
CBOWCTBAMH,
lcrions30BaTh
KOMITBIOTEPHBIC
[IPOrpaMMBbI IS
[IOCTPOCHUS

'YcTHBIH onpoc;
[TucbMeHHBII
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/6124/c

onspect/38969/



https://resh.edu.ru/subject/lesson/3139/start/
https://resh.edu.ru/subject/lesson/3139/start/
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
https://resh.edu.ru/subject/lesson/3139/main/
https://resh.edu.ru/subject/lesson/3139/main/
https://resh.edu.ru/subject/lesson/1338/
https://resh.edu.ru/subject/lesson/6124/conspect/38969/
https://resh.edu.ru/subject/lesson/6124/conspect/38969/

rpadukoB
yHKUMH 1
N3YYCHHS HX
CBOIICTB;

Hroro no pazneny:

Paznen 9. ®@ynkuun. Ynciossie GyHKIun

9.1

Yrenue n noctpoeHne rpaduKkoB QYHKIIHIL.

Haxonuts d
TIOMOLLBIO
rpaduka
(yHKIHH
3HAYCHHE
oJiHOM 3l
paccMaTtpuBaeM
BIX BEJINYHUH 110
3HAUYCHUIO
ApYroii.;

'Y CTHBII 01poc;
[IricbMEHHBIT
KOHTPOJIb;

9.2.

Tpumeps! rpagukoB QYHKIMI, OTPaXKarOMMX pealibHbIE MPOLECCHI.

B HecnoxHbBIX
clrydasx
BBIPaXKaTh
(hopmyoii
3aBHCHUMOCTD
MEXY
BCIIMYHMHAMM.

VeTHBIH onpoc;
[TucbMeHHbIH
KOHTPOJIb;

https://nsportal.ru/shkola/algebra/library

/2013/10/23/grafiki-realnoy-zavisimosti

9.3.

DyHKIHH, OMHUCHIBAIOLINE TIPAMYIO M 00PAaTHYIO MPOMNOPLHUOHAIBHBIC 3aBUCHMOCTH, X I'PAQUKH.

OnuceiBaTh
XapaxTep
HU3MEHEHHS
OJTHOM
BEJIMYHHBI B
3aBHCHMOCTH

OT HW3MEHEHHUs
JIPYTOH.;

Y cTHBI o1poc;
[IrceMeHHbIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1966/s

tart/

9.4.

T'unepbona.

Pacnio3znaBath
BHUJIBI
U3y4aeMBbIX
(YHKIMIA.;

YcTHBI orpoc;
[ [1cbMeHHBIIT
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2909/s

tart/

9.5.

I'paduk GpyHKIHH Y = X2.

Iloka3bBaTh
CXEMAaTHYECKH
MOJIO)KCHUE Ha
KOOPAMHATHOM
MIOCKOCTH
rpauKoB
¢dyHKuMit BUaa:
y= X2,y = x3Y|
=KOpEHb
KBaJpaTHBIA U3
x,y=IxL;

'YcTHBIH onpoc;
[ [ricbMeHHBIIT
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/2908/s

tart/

9.6.

OyHruuny = X2,y = X3,
y=vlx, y=Ix|; rpadudecKoe pelIcHHE YPABHCHHH I CHCTEM YpaBHCHHIT

Hcnons3oBaTh

(YHKIMOHAIBH
o-rpaduueckue
IPEACTaBICHHS
UL pEIIeHHs U

'YcTHBIH onpoc;
[IrcbMeHHBIH
KOHTPOJIb;

W CCJIICIOBAHUSA

https://resh.edu.ru/subject/lesson/2917/s

tart/



https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-realnoy-zavisimosti
https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-realnoy-zavisimosti
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/2917/start/
https://resh.edu.ru/subject/lesson/2917/start/

ypaBHEHUH W
cHCTEM
YpaBHEHHUI. ;
[TpumensaTs

[ (poBbIe
pecypchl [Tst
[TOCTPOEHUS
rpauKoB
DYHKLMIA.;

Hroro no pasaeny:

Paznen 10. IloBTopenne u o6odmenne

10.1. | TloBTOpEeHNE OCHOBHBIX MOHATHIT U METOJIOB KypcoB 7 M 8 KiaccoB, 0000MIEHNE 3HAHMIA.

Bri6uparts,
HPUMEHSTS,
OLICHHUBATh
Croco0Obl
CpaBHEHUS
quCcenl,
BBIUHCIICHHH,
npeoOpa3oBaHu
il BBIpaXKeHui,
pelenus
YpaBHEHHIA.
Ocy1iecTBIATh
CaMOKOHTPOIIb
BBITIOJTHAEMBIX
JIEHCTBUI uj
CaMOIIPOBEPKY
pe3ynbTaTa
BBIYMCIICHUH,
npeodpa3oBaHu
i,
MOCTPOCHHUIA. ;
Pemars 3anaun
U3 peasbHO}
JKH3HH,
HOPHMEHATH
MaTeMaTHIECKI
€ 3HaHHA I
peleHus 3axad
3 IpyTHX|
IPEAMETOB;
Pemars
TEKCTOBBIE
3a7a4H,
CpPaBHUBATB,
BHIOMPATh
CIoco0bI
PperIeHust

3a71a4n,

YcTHBIH orpoc;
[TrceMeHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/informatika/7 -

klass/obrabotka-tekstovoi-informatcii-
14582/informatcionnyi-obem-teksta-

povtorenie-13826
https://resh.edu.ru/subject/lesson/2247/s

tart/

HWroro mo pasaeny:

OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME

102

10



https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
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IHOYPOYHOE INTAHUPOBAHMUE

Ne Tema ypoka KoanuyecTBO 4acoB ara Buabl, popmbl
9
n/m H3ydeHHu st KOHTPOJISA
BCEero KOHTPOJIH | NPaKTHYeCKHe
ble padoTel | padoThI

1 [ToBTOpenue. [leiicTBus ¢ 1 YcrHbli
MHOTOYJICHAMH OTIpOC;

2. [ToBTOpenue. JIuneiinbie 1 YcrHbli
ypaBHEHUS OIIpoC;

3. IToBTopenue. TekcTOBbIE YcTHBIN
3a/[aUn HA JTMHEHHbIE 1 onpoc;
ypaBHEHUSA

4. ITosTopenue. Jluneiinas 1 YcTHBIN
GyHKIHS OIIpoC;

5. IToBTopenne. CUCTEMBI [TuceMenHbIH
JINHEHUHBIX YpaBHEHUH. 1 0.5 KOHTPOJIb;
CaMOCTOSIT

6. IToBTopenue. TekCcTOBbIE YcTHbIM
3aJ1a41 Ha CHCTEMBI 1 OTpocC;
JIMHEUHBIX
YpaBHEHUI

7. YuCII0Bble MHOKECTBA 1 YcrHbli

oTpocC;

8. CpaBHeHHeE YKcen 1 0.25 [TrcbmeHHbII

' KOHTPOJIb;

9. YHCI0BBIC TPOMEKYTKU 1 VYcrabii

OTpocC;

10. [Mepeceuenus u YcTHbIN
00beIMHEHHST YUCITOBBIX 1 OIIpOC;
MPOMEKYTKOB

11. CoiicTBa HEpaBEHCTB 1 0.25 IIpaxTtuyeckas

' paborta;
. JIOKEHHE U YMHOKEHUE

12 C yM 1 YcTHBIM
HEPaBEHCTB 0mpoc;

13. | CnoxxeHue U yMHOXKXEHUE 1 0.25 [TpakTuyeckas
HEPABCHCTB ' pa60Ta;

14. | JluneiiHble HEpaBEHCTBA 1 VY CTHBIN

0mpoc;

15. | Jluneiinble HepaBEHCTBA. IInceMeHHbIM
CamocTosrenbHas 1 0.25 KOHTPOJIb;
pabora.

16. | I'paduueckuit METOJ 1 VY CTHBIN
peLeHus JIMHENHBIX ompoc;




HEPABEHCTB

17. | CucreMbl HEpaBEHCTB YcTHbIM

0T1pOC;

18. | Cucrembl HEpaBEHCTB 0.25 IIpakTuyeckas

' pabota;

19. | CoBokymHOCTH VYerHblit
HEPaBEHCTB 0T1poC;

20. | O6oOmieHre M KOHTPOJIb Konrponbhas
nmo Tteme <«Jlunelineie pabora
HEpaBEHCTBA u 179
CHCTEMBI»

21. | Ompenenenue VcTHbBII
KBaJ[PaTHOTO KOPHS 0TIpoC;

22. | CpaBHeHHE KBaJpaTHBIX VYceTHbii
KOpHEH c LEJIBIMU OIIpOC;
qHCITaMHU

23. | CpaBHeHHE KBaJpaTHBIX [TpakTuyeckas
KODHEH ¢  LeIbIMH 0.5 pabora;
YHCITaMU

24. | BelHeceHME U BHECEHUE VYcrHbIi
MHOXMWTENI MOJA  3HaK 0I1poc;
KOPHSI

25. | [IpeoOpazoBanue YcTHbIl
YHCIIOBBIX BBIPAKEHUH CO 0I1poc;
3HAKOM KOpHS

26. | [IpeoOpazoBanue [TuceMeHHBIIH
OYKBEHHBIX  BBIPOKEHHH 0.25 KOHTPOJIb;
CO 3HAKOM KOPHS

27. | IIpeoOpazoBanue YcTHbIN
OYKBEHHBIX  BBIPOKEHHH oI1poc;

CO 3HAKOM KOPHS

28. | IIpeoOpazoBanue VYcTHbil
BBIPQKEHUHA CO 3HAKOM oI1poc;
KOPHS

29. | CpaBHeHUE BbIpAXEHUH C 0.95 ITruceMeHHbIH
KOPHSIMH ' KOHTPOJIb;

30. | U3Bneuenue VYcTHbIi
KBaJpaTHOTO KOpHS U3 OI1poc;
OO0JIBIINX YnCel

31. | UppaunoHanbHbIE YKcIa YcTHbI

OT1poc;

32. | Ob6oOuienne U KOHTPOJIb KonTtposbHas
no Tteme «KBazxparHslii pabora
KOPEHb»

33. | [lonsaTHe KBaAPATHOTO VYerHbiit




ypaBHeHusd.  Henonnsle 0IIpOC;
KBaJIpaTHBIC YpaBHEHUS

34. | Pemenue KBaapaTHBIX Ycrabli
YPaBHEHUH METO0M OIIpOC;
BBIJEIICHUS IIOJIHOT'O
KBaJpara

35. | ®opmymna KOpHEH 05 [TpakTrueckas
KBa/IpaTHOTO ypaBHEHUS | pabora;

36. | Pemenue KBaJpaTHBIX VYcerHbI
YpaBHEHHI OIIpOC;

37. | Pemenne KBaJPATHBIX 05 [TrucbmeHHbII
YpaBHEHUI ' KOHTpOJIb;

38. | TekcroBble 3amaun, VeI
peraronuecs c oTIpOoC;
MOMOIIBIO  KBAJIPATHBIX
YpaBHEHHI

39. | TekcroBble 3amaun, [TuceMeHHBII
peraronuecs c 05 KOHTPOJTb;
IMOMOIIBKD  KBAaApPATHBIX )

YpaBHEHHI
40. | Paznoxeunue YcTHBIN
KBaJ[paTHOTO TpEXWIeHA OTpocC;
Ha MHOXHUTEIIH
41. | Teopema Buera 0.25 YcTHbIN
| OIpoc;
42. | Teopema Buera 0.25 [TpakTruyeckas
' pabora;

43. | O00OmeHne u KOHTPOJIb KoHnTponbsHas
nmo teme «KBaapaTHbie pabora
YpaBHECHHSI»

44, [TonsiTue panuoHanIbHOU VcTHBIN
Ipoou OTIpOC;

45, | OcHoBHOE CBOMCTBO VcTHBIN
panoHaNBHOM TIpoOu OTIpOC;

46. Coxkparienue VcTHBIN
paIoHaIbHBIX Jpo0Oeii oTIpoc;

47, Coxkparienue 0.25 ITuceMeHHBIN
paIoHaIbHBIX Jpo0Oeii ' KOHTPOJTb;

48. | CaoxxeHue U BEIUUTAHUE VcTHBIN
paroHaIbHBIX Apooe ¢ OTIpocC;
OIMHAKOBBIMUA
3HaAMEHATEISIMU

49, | CroxeHne W BBIYHUTAHUE VcTHBIN
paIoHaIbHBIX Apodeit ¢ oTIpocC;

Pa3HbIMH 3HAMCHATCIIIMU




50. | CioxeHune W BBIYUTAHUE [TuceMeHHbIH
palMOHAIBHBIX APO0E ¢ 0.25 KOHTPOJIb;
pa3HBIMU 3HAMEHATEIISIMU

ol. | YMHOXeHue Ycrabli
paIMoOHATBHBIX JPOOCi Ompoc;

52. | YMHO)XeHHE VYerHblit
paIMOHATIBLHBIX JPOOCi OTIpOC;

53. | Jlenenue panuoHaIBHBIX 05 [TpakTrueckas
npobeit ' pabora;

54. | JeiictBus c YcTHBIN
paroHaATEHBIMHU oTIpOoC;

PO OsIMH

55. | OGoOuieHre U KOHTPOJb KonTtponbsHas
mo teme «ParmoHabHBIC pabota
TpOoOwm»

56. | [MoaroroBka K [TpakTrueckas
JTUATHOCTHKE paborta;

57. | IlpomexyrouHas BIIP
JTMArHOCTUKA

58. | [IpomexyrouHas BITP
JIMarHOCTHKA

59. | [IpeoOpazoBanue YcTHbIl
paloHaIbHBIX 0T1pocC;
BBIpXEHU I

60. | [IpeoOpazoBanue YcTHbIN
paloHaIbHBIX 011poc;
BbIpaKECHU U

61. | JApoOGHO-panroHaIbHbIE 05 [TpakTuyeckas
ypaBHEHUS ' pabora;

62. | ApoGHo-panroHansHbIe VYcTHbil
ypaBHEHHS OTIpocC;

63. | TexcroBnIe 3amaun VcTHBIN

OTIpocC;

64. | TexcroBble 3amaun VcTHBIN

oTIpoc;

65. | TexcroBsble 3amaun 05 ITuceMeHHBIN

| KOHTpPOJIb;

66. | Pemenne IpoOHO- VcTHBIN
paroHaTBEHBIX OTIpocC;
ypaBHEHM W  3ajad,

CBOJSIIIUXCSA K HUM

67. | IlpeoOpa3oBanue VYcTHbIi

BBIPKCHUS, oTIpocC;

coJiepKalux Apoou ¢
UPPaLMOHATIBHOCTSMU




68. | I[IpeoOpaszoBanue YcTHbIR
BBIPKCHHUS, 0T1poC;
coJIepKamux apoou ¢
UPPaLMOHATBHOCTSIMHU

69. | OboOuieHne U KOHTPOJIb Konrponbhas
mo teme  «JlpoGHO- pabota
panroHanbHbIC
YpaBHEHUS

70. | ®yaKuH U uX rpaduku

71. | ®yaxnun U X rpaduku

72. | Jluneitaple QyHKINU 05

73. | dynxmum f(X)=x> u
f(x)=x"3 u ux rpapuku

74. | Odynkus f{x) = ax’ u eé
rpaduk

75. | ®yakuuy f(x) = x"2+bu

. 0.5
e€ rpaduk

76. | Oyukiuu f(X) = (x-2)"2 u
e€ rpaduk

77. | @yaknus y = frac{1} {x}

u e€ rpaduk

78. | OGparHas
HPONOPLUOHATEHOCTD U 0.5
e€ rpadux

79. | ®yukmus f(X) = sqri{x} u
e€ rpadux

80. | ®dyukmus f(X) = |X| u eé

0.5
rpaduk

81. | Kycouno-3ananneie
byHKIMU

82. | O6o0mmeHne U KOHTPOJIb
no teMe «DyHKIMUU U UX
rpadukm

83. | Ompenenenue creneHu c
[eJTBIM TIOKa3aTesieM

84. | CpoiicTBa CTemeHU C
[eJTBIM TIOKa3aTesieM

85. | HucnoBble BBIpAXKEHHUS,

COJIEpIKAIME CTEIEHb C 0.25
[eJTBIM TIOKa3aTesieM

86. | Anrebpanueckue

BBIPKCHUS,

coACpKamuec CTCICHbL C




OCJIBIM ITOKa3aTCJICM

87. | IIpeoOpazoBanue 1 0 0
BBIPAKEHUS,
COJICPIKAILUX CTCTICHH

88. | CranmapTHBIN BU/I YKCIIa 1 0|05
89. | OneHKH ¥ IPUKHIKA 1 0 0
90. |Pemenne  3amau  Ha 1 0 0
CTEIIEHb C LEJIBIM
[OKa3aTenem
91. | OGoOIIeHHEe W KOHTPOJIb 1 0/05
mo Tteme «CremeHp ¢
LEJIBIM
MOKa3areIeM»
92. | IToAroToBKa K WTOTOBOM 1 0 0

KOHTpPOJIbHON padoTe

93. | IloaroToBka K MTOTOBOM 1 0 0
KOHTpPOJIbHON padoTe

94. | UtoroBas KOHTpOJbHAsS 1 1 0
pabora

95. | UrtoroBass KOHTpPOJbHAs 1 1 0
pabora

96. | Ananus KOHTPOJIBHOM 1 0 0
paboTHI

97. | UtoroBoe moBTOpEHHE 1 0 0

98. | Utorosoe moBTOpEHHE 1 0105

99. | UToroBoe moBTOpEHHE 1 0 0

100. | UroroBoe mOBTOpEHHE 1 0105

101. | UToroBoe moBTOpEHUE 1 0 0

102. | UToroBoe moBTOpEHNE 1 0 0

OBUIEE KOJIMYECTBO 102 10

YACOB II0 ITPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI1 YYHEHUKA

Bribepure yueOHbIE MaTepHaibl
Beenure cBO#l BapuaHT:

METOAUYECKHUE MATEPHAJIBI J1JIS1 YUUTEJISA

Bsenute nanunie




HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://[SKYSMART.RU _

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YUYEBHOE OBOPYJJOBAHHUE
JInneiika kiaccHas

2. TpeyronbHUK KiaccHbIit (45°, 45°)
3.1peyronbHuk Kiaccusii (30°, 60°)
4.TpaHCTIOPTHUP KIIACCHBIN

S.MPKYJIb KJIACCHBIN


https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/

HHOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUA"

PaGouas mporpamma o yue6HOMy Kypcy "['eomerpus” st oOydarommxcsi 8 KJIacCcoB pa3padoTaHa Ha
ocHoBe DeepanbHOT0 rocyJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 0011ero 00pa3oBaHus ¢
y4€TOM U COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, PEABABISEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, U
TPaIUIIA POCCHIICKOTO 00pa30BaHMs, KOTOPhIE 00ECTIEYMBAIOT OBJIAJICHUE KIFOUEBBIMH KOMIIETEHIHSAMU,
COCTaBJIAIOLMMU OCHOBY JJIsl HEIIPEPHIBHOIO 00pa30BaHUs U CAMOPA3BUTHS, a TAKXKE 1I€JI0 CTHOCTh
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHA oOydaromuxcs. B mporpamMme yareHs! uaen
u nosioxenus: Konnenmuu pa3BuTus MareMaTiHueckoro oopasoBanus B Poccuiickoit @enepanuu. B snoxy
G poBoii TpaHchopManuu Bcex chep YemoBEUECKOH NesITeTLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKO! MOATOTOBKU. YK€ B IIIKOJIE MaTEMATHKA CITYKUT
OTIOPHBIM MPEMETOM [Tl U3YUSHUST CMEKHBIX TUCIUILINH, a ITOCIIE IKOJIBI pealbHOH HEOOXO0JMMOCTHIO
CTaHOBUTCS HENPEPHIBHOE 00Opa30BaHKe, YTO TPeOyeT MOJTHOIIEHHOM 06a30B0 0011e00pa3oBaTeIbHON
MOJITOTOBKH, B TOM YHCIIE 1 MaTEMAaTUYECKOM.

310 00YCIOBICHO TEM, YTO B HAIIM JTHU PACTET YMCIIO MPO(ECCHIA, CBA3aHHBIX C HETIOCPEICTBEHHBIM
MpUMEHEHHEM MaTeMaTHKH: U B cpepe SKOHOMHKH, U B OM3HECE, i B TEXHOJOTHUECKIX O0IACTSIX, U JaXKe B
TyMaHHUTapHBIX chepax. Takum 00pa3oM, Kpyr MKOJIBHUKOB, IUTSI KOTOPBIX MAaTEeMaTHKa MOXKET CTaTh
3HAYMMBIM MPEIMETOM, PACITUPSETCS.

[IpakTrdeckas mMoJIE3HOCTh MAaTEMATHKH 00YCIIOBIICHA TEM, UTO €€ TIPEAMETOM SIBIISTFOTCS
(byHIaMeHTaIbHBIE CTPYKTYPBI HAIIIEr0 MHUpPA: MMPOCTPAHCTBEHHBIE (POPMBI M KOJTMIESCTBEHHBIE OTHOIIICHHS OT
IIPOCTENIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS
pa3BUTHS HAYy4YHBIX M MPUKIJIAAHBIX Ued. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAHUMN 3aTPYJTHEHO IOHUMaHHUe
IIPUHLUIIOB YCTPOICTBA U MCIIOJIb30BAaHHSI COBPEMEHHOMN TEXHUKH, BOCIIPUATUE U UHTEPIpETaLus
Pa3HOOOpa3HOM COMATBHOM, S)KOHOMHUYECKOM, TOMUTUYECKOU nHpopMmaluu, MmanodhdexTuBHa
MIOBCEHEBHAS [IPAKTUYECKAS JeATeNbHOCTh. KaxkIoMy uesioBeKy B CBOEH )KM3HU MPUXOIUTCS BBITOIHSTH
pacy€Thl U COCTABIIATH AITOPUTMbI, HAXOAUTh U IPUMEHATH (POPMYIIbI, BJIAJAETh NIPAKTUYECKUMU PUEMaMU
reOMEeTPUYECKUX U3MEPEHUH U IOCTPOSHUM, YNTaTh HH(OPMALMIO, IPEACTaBICHHYIO B BUJE TaOJIuII,
IMarpaMM M rpaukoB, XKHUTh B YCIOBUSAX HEONPEIEIEHHOCTU U IOHUMATh BEPOSATHOCTHBIN XapakTep
CITyJailHBIX COOBITHIA.

OHOBPEMEHHO C pacuIMpeHreM cep IPUMEHEHNsI MaTeMaTHUKH B COBPEMEHHOM 0011ecTBe BcE Ooiee
BaXXHBIM CTAHOBUTCSI MAaTEMaTUYECKUH CTHIIb MBIILICHHUS, IPOSIBISIOIIMNACS B ONPEAEeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce nzydeHus MaTeMaTUKU B apceHall IPUEMOB U METO0B MBIIIJICHHS YeJI0BEKa
€CTECTBEHHBIM 00pa30M BKIIFOYAIOTCS MHAYKIMS U ASAYKLUS, 0000IeHe U KOHKPETU3allks, aHaIu3 U
CHHTE3, KIaccupUKalus U cucTeMaTu3anus, abcrparupoBanue u aHajaorus. OObeKThl MaTeMaTHUECKUX
YMO3aKJIIOUEHUH, TPaBUIIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX OCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUSI (GOPMYIUPOBATh, 0O0OCHOBBIBATh U JIOKAa3bIBATh CYXKJCHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIUIeHUE. Beymmas posib NpuHaIIeKUT MaTeMaTiKe U B JOPMUPOBAHUH
JITOPUTMUYECKON KOMIOHEHTHI MBIIUICHUS U BOCIUTAHUN YMEHUI AEHCTBOBATH 110 3a/JaHHBIM aJrOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B mpoliecce pemeHus 3a1a4 — OCHOBON y4eOHOM
JeATeIbHOCTH Ha YpOKaxX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKasi U MPUKJIIaHAs CTOPOHbI
MBIIIICHHUS.

OOyueHne MaTeMaTuKe AaET BO3MOXKHOCTh Pa3BUBATh y 00yUYaIOMIKUXCA TOUHYIO, PAlMOHATBHYIO U
MH(POPMATUBHYIO PeUb, YMEHUE OTOMPATh HanboJIee MOIXOISAIIHNE I3bIKOBbIE, CHUMBOJINYECKUE, IpadUuecKue
CpeACTBa ISl BBIPAKEHUS CYXKIEHUHN U HATJISAHOTO UX MPEJICTaBICHHUS.

Heo0x0auMbIM KOMIIOHEHTOM OOIIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 001I1ee 3HAKOMCTBO



C MCTOJaMH IIO3HAHUA I[eﬁCTBI/ITCHBHOCTH, MpEaACTAaBJICHUC O NPCAMECTC U MCTOIaX MATCMATUKHU, UX OTJIMUMH
OT MCTOOB APYIUX €CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MAaTCMAaTUKH 11
peleHus HayYHbIX U MPUKIaIHbIX 3a1a4d. Takum 00pa3oM, MaremaTndeckoe 0Opa3oBaHUe BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTyphl YeIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TAaKXKC CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAaHHUIO
KPacoThl M U3ALIECTBA MATEMATUYECKUX PACCYKICHH, BOCIIPUATHIO TECOMETPUIECKUX (DOPM, YCBOCHUIO

nacu CHMMCTPUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "T'EOMETPUSA"

«MaremaTuKy yXe 3aTeM Y4UTh HaJ0, YTO OHA YM B MOPSAJIOK IIPUBOJUTY», — IHACAI BEJIMKUNA PYCCKUI
yuenblii Muxaun BacuibeBuy JIomoHOCOB. M B 3TOM COCTOUT O1HA U3 ABYX IIeJIe 00y4eHUsI TEOMETPUM KaK
COCTAaBHOM YaCTH MaTeMAaTHKH B LIKOJIE. DTOM LI€JM COOTBETCTBYET JOKa3aTeNIbHAsl IUHUS MPENoiaBaHus
reoMerpun. Creays npeacTaBlIeHHON paboueil mporpaMMe, HauMHas ¢ CEIbMOTO Kjlacca Ha ypokax
reOMETPHUH 00YJaOLUICS YUYUTCS POBOANUTD JOKA3aTENIbHbBIE PACCYXACHUSI, CTPOUTH JIOTUYECKUE
YMO3AKJIFOYEHUS, JOKA3bIBATh HCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJeHUs OT «IIPOTUBHOT0», OTINYATh CBOICTBA OT MPU3HAKOB, (GOPMYIHUPOBaTh 0OpaTHBIE
YTBEPKIACHUS. YUCHHK, OBJIaIEBIINN UCKYCCTBOM PacCyK/1aTh, Oy/IeT IPUMEHSTh €r0 U B OKpYyKarolen
KU3HHU.

Kaxk nucan reomerp u neparor Urops @enoposny LlapsiruH, «1r01bMH, IOHAMAIOIIMMH, YTO TaKOE
JI0KAa3aTesIbCTBO, TPYJAHO M J1a’K€ HEBO3MOXHO MaHUIyJIUPOBaTh». [ B 3TOM COCTOUT BaKHOE
BOCIIATATEIIbHOE 3HAYEHNE N3YYEHUS TEOMETPHH, IPUCYIIEE UMEHHO OT€YECTBEHHON MAaTeMAaTHYECKOU
1ikosie. BMecTe ¢ Tem aBTOpbI MPOrpaMMbl MPEAOCTEPEratoT YUUTENS OT U3IHUIIHETO (opMaIn3Ma, 0COOEHHO
B OTHOILICHUH Havyal U OCHOBaHUi reoMetpun. @paniry3ckuit maremaTuk JKaH /[peloHHE 110 3TOMY MOBOLY
BbICKa3aJcs Tak: «UTo KacaeTcs IeIMKaTHOU MPoOIeMbl BBEICHUS «aKCHOM», TO MHE Ka)KeTCsl, 4TO Ha
MEPBBIX MOpax HYXKHO BOOOIIE N30eraTh MPOM3HOCUTH caMo 3TO ¢I0BO. C APYyroif %e CTOPOHBI, HE CIIEAYEeT
YIYCKaTh HU OJHOM BO3MOXKHOCTH JaBaTh MPUMEPHI JOTUUECKHUX 3aKIIOYEHH, KOTOpbIE Ky/Ja B OOJIbIIeH
Mepe, 4YeM HJIes aKCUOM, SIBJISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEJIIMU MAaTEMaTUYECKOTO
MBILLJICHUS».

BTtopoii nenbro n3ydeHust reOMETpUU SBIISIETCA UCIIOIb30BAHUE €€ KAK MHCTPYMEHTA IIPU PEIICHNUHN KaK
MAaTE€MaTHYECKHUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIMNXCS B pealIbHON XKU3HU. OKOHUMBIINUNA KypC
TF€OMETPHH LIKOJBHUK JIOJDKEH ObITh B COCTOSIHUU ONPEAETUTh T€OMETPUYECKYI0 (pUrypy, onucarb cioBaMu
JTAHHBINA YepTEXK UM PUCYHOK, HANTH IJIOIIA/Ib 3eMETBbHOTO Y4acTKa, PACCYUTATh HEOOXOAUMYIO UTUHY
OTTOBOJIOKOHHOTO Kabelis nin TpedyeMble pa3Mephl rapaxa Jyuis aBTOMOOMIIS.. DTOMY COOTBETCTBYET BTOpasl,
BBIYMCIIUTENbHAS JIMHUS B U3yYEHUU F€OMETPUHU B LIKOJIE. J[aHHAs mpaKTHU4ecKas TMHUS SBIISIETCA HE MEHEe
BayKHOM, yeM nepBast. Emié [lnaron npeanuceiBai, utooOb! «rpaxaane [IpekpacHoro ropoga HU B KOeM
cllydae He OCTaBIISUTH F€OMETPHIO, BE/Ib HEMAIOBAXHO Jjaske MOOOYHOE €€ MPUMEHEHNE — B BOGHHOM JIeJie
71a, BIIPOYEM, M BO BCEX HayKax — JUIs JYYIIEro MX YCBOCHHUS: Mbl Be/Ib 3HAaeM, Kakas OECKOHEUHas pa3HUIla
CYLIECTBYET MEX/y UEJIOBEKOM IIPUYACTHBIM K TEOMETPUH U HENTPUUYACTHBIM». J[JIs1 3TOT0 yUUTEIIO
pPEKOMEHyeTcs oI0MpaTh 3a/1aui MPAaKTHYECKOTO XapakTepa JUlsl pacCMaTpUBAaEMBbIX TE€M, YUUTh JIETeH
CTPOUTh MaTEMaTUYECKUE MOJIEIIN PEATbHBIX JKU3HEHHBIX CUTYallUi, IPOBOINUTD BBIUNCIICHNS U OLICHUBATH
aJIEKBaTHOCTB IOJIy4EHHOTO pe3yabpTaTa. KpaliHe Ba)KHO ITOAUEPKUBATH CBSI3U TEOMETPUH C IPYTUMU
npeaMeTaMu, MOTUBUPOBATH HCIIOJIb30BATh ONPEIEICHUS T€OMETPUUECKUX (PUTYp U TOHATHUH,
JI€MOHCTPUPOBATh IPUMEHEHHE TIOTYUYEeHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSA3U HauboJlee IpKo
BUJIHBI B TeMax «Bekropb», « TpuroHoMeTpuieckue COOTHOIIEHUA», «Meton koopanHaT u «Teopema
[Tudaropa».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CornacHo yueOHOMY IUIaHy B 8 Kilacce u3y4aercst yueOHbli Kypc «['eoMeTpHsi», KOTOPBIA BKIIOYAET
CIIeIyOIIHE OCHOBHBIC pa3zeibl cojepkanus: «['eomerpudeckue GUrypsl 1 Ux cBoiicTBay, «M3mepenue
reOMETPUYCCKUX BEITHUMHY, a TAKKE «/]eKapTOBbI KOOPAMHATHI Ha TIOCKOCTHY, «BekTopb», «/BIKeHUS
iockocti» U «IIpeobpazoBanust HOI00US».

Y4eOHBIi IJ1aH MPeIyCMaTPUBACT H3yUeHUE TE€OMETPUU Ha 0a30BOM YPOBHE, UCXOIs 13 68 yueOHBIX 4acoB

B y4eOHOM roy.



COJAEPKAHUME YYEBHOI'O KYPCA "TEOMETPUA"

Yersipéxyronbauku. [lapainenorpamm, ero npusHaky U cBoiictsa. YacTHbIe ciydau napajuieaorpaMmoB
(IpsIMOYTOJILHUK, pOMO, KBaJpaT), UX IPU3HAKU U CBOMcTBA. Tpamnenus, paBHOOOKas Tparemus, e€¢ cBoicTBa
u npusHaku. [IpsMoyroapHas Tpanenus.

Meron ynBoenust meauansl. LleHtpansHas cummerpus. Teopema @ajeca u TeopemMa 0 MPONOPLUUOHAIBHBIX
OTpE3Kax.

CpenHue IMHUU TPEyroJibHUKA U Tpanenuu. LleHTp macc TpeyrojapHUKa.

[Tono6ue TpeyroapHUKOB, K03 dument noaoous. [lpuznaku momgodus TpeyronbHUKOB. [Ipumenenne
1o100us TP pEIIeHUH MPAKTUYECKHX 3a/1a4.

CaoiicTBa momiael reomeTpuueckux ¢puryp. @opmMyssl Ui IIOMAAN TPEYTOJIbHUKA, TapajuIesiorpaMMa,
pombOa u Tpanenuu. OTHOLIEHUE TUIOIAAeH MOJOOHBIX QUryp.

Brruncnenue mioimaeil TpeyrojJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema [udaropa. [Ipumenenne Teopems! [Indaropa npu perieHnn npakTHYECKUX 3a1au.

Cunyc, KOCHHYC, TAHT'€HC OCTPOT'0 YIila MpsIMOYrOJIbHOTO TPEyroJibHuKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. TpuronoMerpuueckue GyHkuuu yriaos B 30°, 45° u 60°.

BrucanHbie ¥ IEHTpaIbHBIE YIUIBI, YTOJI MEXY KacaTeIbHOW U XOpAOM. YTUIBI MEXIy XOpAaMu U
CEeKyIIMMU. BricaHHbIE U ONMCAaHHBIE YETBIPEXYTONIbHUKN. B3auMHOE pacionoKeHne AByX OKPYKHOCTEM.
Kacanue oxpyxnHocreil. OOuiye kacareiabHble K JBYM OKPYKHOCTSIM.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

OcBoenue yuebHOTO Kypca «['eomeTpus» TOHKHO 00ecneunBaTh IOCTHKEHUE HA YPOBHE OCHOBHOTO
o011ero o0pa3oBaHUs CICIYIOMINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaATEIBHBIX
pe3yabTaToB:

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3ybTaThl OCBOEHUS IPOTPaMMbl yueOHOTO Kypca «I'eomMeTpus» XapakTepu3yroTCs:

IMaTpuoTHyYecKoe BOCIIUTAHME:

MPOSBJICHUEM HHTEPECA K MPOILIJIOMY U HACTOSAILIEMY POCCUMCKON MAaTEMAaTUKH, HEHHOCTHBIM OTHOLICHUEM
K JOCTMYKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTUYECKOM MIKOJIbI, K UCIIOJIb30BaHUIO ITUX
JOCTI)KCHHH B IPYTrUX HayKaxX U MPUKIATHBIX chepax.

I'paxxnanckoe  JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00s3aHHOCTEH Ipak/JaHWHA U PEAIM3alliH €ro MpaB, MPEICTaBICHUEM O
MaTeMaTHYEeCKHUX OCHOBAX (DYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUM, TPOLIEAYP TPAKIAHCKOTO
ob1ecTBa (BBIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIEeM, CBI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JIOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTHU MOpPaJib- HO-3THYECKUX
MPUHITUIIOB B IESITEIBHOCTH YYEHOTO.

Tpyaosoe Bociuranue:

YCTaHOBKOW Ha aKTUBHOE YYaCTHE B PEHICHUH MPAKTUYECKHUX 3a7a4 MAaTEMAaTHUYECKON HAIPaBJICHHOCTH,
OCO3HAaHUEM BOKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUN BCEU KU3HH JIJIS1 YCIICITHON
npodeccroHaNbHOM 1eATENbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHUM;

OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM WHAUBUAYAIBHON TpaeKTOprUU 00pa3oBaHUsI U )KM3HEHHBIX TIAHOB
C Y4E€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIUTAHNE!

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPUATHIO MaTEMaTHUECKUX 00bEKTOB, 3a/1a4,
peuieHui, pacCcyX1IeHHU; YMEHHUIO BUJETh MaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI' 0 IIO3HAHUSL:

OpHUEHTAIIMEH B IEITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEJICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOIbI i OOIIECTBA, TOHUMAaHUEM MaTeMaTHYECKON HAYKHU KaK
cdepbl 4eTTOBEUYECKOH AeATeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH JIJIsl pa3BUTHSI LIUBUITU3AIUY;

OBJIQJICHUEM A3bIKOM MAaTEMAaTHUKH U MATEMAaTUYECKOU KyJIbTYpPOil KaKk CPeICTBOM MTO3HAHUS MUPA;

OBJIQJICHUEM MPOCTEUIITUMU HABBIKAMH HCCIIEOBATENbCKOMN AESTEIbHOCTH.

duszuyeckoe BOCNIUTAHUE, (POPMUPOBAHUE KYJIbTYPBbI 310POBbS H SMOIHOHAJIBLHOI0 0JIAr OOy YHA:

TFOTOBHOCTBIO IPUMEHITh MAaTEMAaTUUYECKHUE 3HAHUS B UHTEPECaX CBOETO 370POBbs, BEECHUS 3J0POBOrO
o0pa3a ku3HH (30pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXA, peryaspHas Gpusndeckas
aAKTUBHOCTH);

chOpMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MTPU3HAHIUEM CBOETO IIpaBa Ha OIIMOKY M TaKOTO K€ MpaBa
JIPYroro 4eyioBeKa.

JKO0JI0rHYecKOe BOCIIUTAHHUE:

OpUEHTAIlMel Ha TPUMEHEHNE MaTeMaTHUeCKUX 3HAHUM [T pElIeHUs 33124 B 00JIaCTH COXPaHHOCTH
OKpY’KaroLlen cpe/ibl, INITaHUPOBAHUS MIOCTYIIKOB U OLIEHKU UX BO3MOYHBIX ITOCIIEICTBUI ISl OKPYKAIOLIEN
Cpenpl;

OCO3HAaHHEM TII100aILHOTO XapaKTepa KOJOTHIECKUX MPOOIeM U IyTel UX pEeIIeHusI.

JINYHOCTHBIE pe3yabTaThl, 00ecneYuBaAOIIHE ATANTANNI 00YUAI0IIErocs K H3MEHSI IO IMMCS
YCJI0BHAIM COLMAIBHOM M NIPUPOAHON Cpeabl:



— TI'OTOBHOCTBIO K IICﬁCTBHSIM B YCJIOBUAX HGOHPGHGHéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH YCPE3 MPAKTUUYCCKYIO JCATCIbHOCTDb, B TOM YHCJIC YMCHUC YUUTHCA Y JPYIrUX Hmﬂeﬁ,

HpI/IO6peTaTb B COBMECTHOI1 ACATCIIBHOCTU HOBBIC 3HAHM, HABBIKW U KOMIICTCHIUHA W3 OIIbITA JPYIUX;

— HEO0OXOIUMOCTHIO B (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCie (POPMYIUPOBATH HJIEH, TOHSATHS,
THIIOTE3bl 00 00BEKTaX U SIBICHUSIX, B TOM YHUCIIC paHee He U3BECTHBIX, 0CO3HABATH JAC(UIUTHI
COOCTBEHHBIX 3HAHUW I KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHUE;

— cHoCcOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAILNIO, BOCIIPHUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOIIHI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U IeHCTBUS, POPMYIHPOBATH
Y OLIEHUBATH PUCKHU U MOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl 0OCBOEHUS MPOTrpamMMbl ydeOHOTO Kypca «['eoMeTpus» XapakTepusyroTces

OBJIAJICHUCM YHUBEPCAIbHbIMU RO3ZHABAM E1bHbIMU ()eﬁcmeuﬂmu, YHUBEPCANTIbHBIMU KOMMYHUKAMUBGHbIMU

OeticmeUsMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OCliCIMEUAMU.

1) Vhusepcanvhvie noznasamenshsle Oeticmsus 0becneyusaom Gopmuposanue 6a306bix KOCHUMUBHBLX

npoyeccoe 06)/’{61}01/1/;1/[)66'}1 (06'60€Hu€ Memoo08 NO3HAHUSA OKpyotcarnoueco mupa, NPUMeHerue 102u4ecCKux,

Ucce008amenbCKux onepayuil, ymeHuii pabomams ¢ uHgopmayueli).

Ba3oBble Jiornueckue AeiicTBUA:

— BBISIBJISTH M XapaKTEPHU30BaTh CYIECTBEHHBIC TPU3HAKH MAaTEMaTHIECKUX 0OBEKTOB, IIOHITHIA,
OTHOIICHUI MEXY MOHATUAMU; GOPMYIUPOBATH OMPEIeNICHUS IOHATU; yCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KJIAaCCU(PHUKAIIMN, OCHOBAHUS sl 0000IIEHNS U CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

— BOCIPUHUMATh, GOPMYIHPOBATh U MPeoOPa30BBIBATH CYXKIACHUS: YTBEPIUTEIIbHbIE U
OoTpuLaTeNIbHbIE, eAMHUYHbIC, YaCTHBIE U OOIINE; YCIOBHBIE,

— BBISBJISTh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U POTHUBOpEUUs B (haKkTax, JaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; Tpe/ylaraTb KPUTEPUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U
MIPOTUBOPEUUIA;

— J€J1aTb BBIBO/JbI C UCIIOJIb30BAHHUEM 3aKOHOB JIOTUKU, JEAYKTHBHBIX U UHAYKTUBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YMOSaKHI-O‘leHI/Iﬁ I10 aHaJIOI'uH,

— pa3bupaTh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MPSMBIE U OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITEJILHO HECIIOKHBIE OKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATH cI10co0 perleHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBrble nccienoBarejabCKHe JeHCTBUA:

— HCITIOJIB30BaTh BOIIPOCHI KaK HCCIeI0BaTEIbCKUM HWHCTPYMCHT IIO3HAHUA, q)OpMy.TII/IpOBaTL BOIIPOCHI,
q)HKCprIOH_II/IC MpOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJIMNBATh KCKOMOC U NAHHOC,
q)OpMI/IpOBaTB TUIOTE3Y, apryMCHTHUPOBATH CBOIO IMMO3UIIUIO, MHCHHC,

— TIPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IJIaHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE
MCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MeXIy cCo00ii;



— CaMOCTOATENILHO (JOPMYIIUPOBATH 00OOIIEHHUS U BBIBOIBI IO PE3ybTaTaM MPOBEAEHHOTO
HaGJ’IIOI[eHPUI, HcciaIca0BaHuA, OICHUBATDh I[OCTOBepHOCTB HOHy‘IeHHLIX pe3y.HbTaTOB, BBIBOJIOB 1
00001LIEeHNI;

— IIPOrHO3UPOBATh BO3MOKHOC PA3BUTHUC NPOLCCCA, a TAKIKC BBIABUI'aTh IPCANIOJIOXKCHUA O €TI0
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmaunmeii:

— BBIABJISITHD HEAOCTATOYHOCTHh N I/I36I>ITOLIH0CTI) I/IH(l)OpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIA pCHIeHI/Iﬂ
3a/1a4M;

— BBIOMpATh, AaHATU3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMALIUIO PA3TTHIHBIX
BUJIOB M (POPM IpEACTaBICHUS;

— BbIOUpaTh POpMY NpeAcTaBIIeHUs HH(GOPMALIUU U WILTIOCTPUPOBATH pelIaeMble 3a7aul CXeMaMH,
JrarpaMmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAAEKHOCTh MH(GOPMALIUU IO KPUTEPHSIM, TPEIOKEHHBIM YUUTENIEM HIIN
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIIHHO.

2) Yuueepcanvhvie KOMMYHUKAMUBHBLE OCUCMEUsL 00ECNeUUBaon ChoPMUPOBAHHOCIb COYUATLHBIX
HABLIKO8 00Y4aAOUWUXCHL.

OO01enue:

— BOCTIPMHHUMATH U (GOPMYITUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBHUSMU U IEIISIMH OOIICHHS;
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYEHHBIN Pe3yibTar;

— B X0Ji¢ 00CYXICHHS 3a7]aBaTh BOMPOCHI TIO CYIIECTBY 00CYKAAEMOM TEMBbI, TPOOIEMBI, perraeMoin
3aJ]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PELICHHS;, COTTOCTABIISTH CBOH CYXICHUS C
CYXIICHUSIMH JPYTUX YYAaCTHUKOB JHAI0Ora, OOHAPYKMBATh Pa3IMYKe U CXOJCTBO TIO3HIIUI; B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKCHUS;

— MPENCTaBIATh Pe3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICOBAHMSI, TPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BHICTYIUICHHS ¢ YYETOM 3a/1a4 [IPE3EHTAIlN U 0COOCHHOCTEH
ayJUTOPHUU.

CorpyaHuyecTBo:

— IIOHUMATh U UCII0JIb30BATh IIPEUMYIICCTBA KOMaHﬂHOﬁ u I/IH,Z[I/IBH,Z[yaHBHOﬁ pa6OTH IIpH pCICHUHA
y‘Ie6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— IIPpUHUMATb LECJIb COBMECTHOM ACATCIIbHOCTHU, INITAaHUPOBATH OPraHru3aluio COBMECTHOM pa6OTBI,
pacnpeaciiiTb BUJbI pa60T, A0roBapHBaATHCA, O6CY)K,Z[3TL nponecc u pe3yybTar pa6OTH; 0606].H8.TB
MHCHHA HCCKOJBKHX HMHeﬁ;

— Y4acTBOBATbh B IPYMIOBLIX popMax paboTsl (00CykAeHUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
p.);

— BBIIIOJIHATH CBOIO 4YaCTh paGOTLI 1 KOOpANHUPOBATH CBOU JEeNCTBUS C APYTruMHU WICHAMU KOMAH/BI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIMN MPOIYKT MO KPUTEPHSIM, CHOPMYTMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUSL.

3) VYuueepcanvnvie pecynamuenuie oeiicmeus obecneuusaom Gopmuposanue cCMblCi08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCTIU.



Camoopranmzanus:

CaMOCTOSITENIBHO COCTABJIATH IUIaH, aJITOPUTM PELICHU 3aa4 (MJIM €T0 4acTh), BEIOUpaTh CIIOCO0
perieHus ¢ y4€TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BJAJCTH criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMTPOLECCa U pE3yJIbTaTa pCIICHUA

MaTeMaTUIECKOM 3a1a9H;

— MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELIECHUN 33]1a4l, BHOCUTh KOPPEKTHUBBI B

JACATCIBHOCTh HA OCHOBEC HOBBIX 06CTO$ITCJIBCTB, HaﬁﬂeHHLIX OIHI/I6OK, BBISIBJICHHBIX TPYIIHOCTCI\/JI;

— OIICHMBATh COOTBETCTBUE PE3YNIbTATa ACSITEIbHOCTH ITOCTABICHHON LIETH U YCIOBUSAM, OOBSICHSTD
MIPUYMHBI TOCTHXEHUS UM HEJOCTHKEHUS 11eJIM, HaXOAUTh OIHUOKY, JaBaTh OLIEHKY IPHUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI

OcBoenue yuebHOTO Kypca «['eomeTpus» Ha ypoBHE 8 Ki1acca TOIDKHO 00eCTieunBaTh IOCTHKEHUE
CJIEYIOIIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

— Pacmo3HaBaTh OCHOBHEIC BH/IbI quBIpéXYFO.]'H)HI/IKOB, HX 3JICMCHTHI, ITOJIB30BATHCA UX CBOMCTBaAMH

MIPH pelIeHUH T€OMETPUUYECKUX 3a/1ad.
— IlpuMeHsTH CBOMCTBA TOUKH [IEpECeUEHHs] MeIMaH TPEYroJibHUKa (LIEHTpa Macc) B peLICHUH 3a/1a4.

— Bnaners nonsTHEM cpeHel IMHUYU TPEYroJbHUKA U TPaNelMK, IPUMEHATh UX CBOICTBA MPH
pELIeHUH TeOMETPUUECKUX 3a/1a4.

— Ilonw3oBaThcsa TeopeMont daneca u TeOpeMOM O MPONOPLMOHATBHBIX OTPE3KaX, MPUMEHATh UX ISt
pelIeHns MPaKTUYECKHUX 3aj1ay.

— IIpumeHsTh IpU3HAKHU TOAOOUS TPEYTOJILHUKOB B pELICHIUH FEOMETPUUECKUX 33/1a4.
— Ilonb3oBatbes Teopemoit [udaropa ams permieHns reoMeTPUYECKUX U MPAKTUYECKUX 33]1a4.

— CTpOI/ITI) MaTEMAaTUYCCKYIO MOJCIIb B ITPAKTUYCCKUX 3a/ladaXx, CaAMOCTOATCIIbHO ACIaTh qepTém 1 Ha
XOJUTh COOTBETCTBYIOIIUC IJIUHEI.

— BnaneTrs noHITUSAMU CHHYCA, KOCMHYCAa U TAHTCHCA OCTPOI0 yrija nmpsaMoyrojJbHOro Tp€yroJibHUKa.
— Iloap30BaThbCs STUMU NOHATHUS MU JIJISI pEeIICHUS ITPAKTHYCCKUX 3a1a4.

— BpruncnsaTh (pa3IM4HbIMU CIIOCO0AMHM) IUIONIA/b TPEYTOJIbHUKA H TUIOIIAIH MHOTOYTOJIbHBIX (GUTYP
(MomB3ysICh, A€ HEOOX0IUMO, KABKYIATOPOM).

— HpI/IMeHHTB MOJIYYCHHBIC YMCHHS B IIPAKTUYUCCKUX 3alavax.

— BnageTs NOHATUSAME BIIMCAHHOTO U LIEHTPAIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBI O BIUCAHHBIX
yIJIax, yriax Mexay XopAaMu (CeKyIIMMH) U YIiie MKy KacaTeJbHON U XOpI0H IpH pelieHuH
reOMETPUYECKUX 3a/a4.

— BnazneTrs noHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSTH CBOWCTBA OMTMCAHHOTO
YEeTBIPEXYTOJIbHUKA [TPH PELICHUH 3a]au.

— HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHUA HAa IPAKTUKE — CTPOUTHb MATEMATUYCCKUC MOJACIIN IS 3a1a4
peaHLHOﬁ JKU3HHU U NPOBOJAUTH COOTBCTCTBYIOIIUC BHIYUCIICHUA C IPUMCHCHHUEM HOI{OGI/ISI n
TPUTOHOMCTPUN (HOJ'IB3y}ICB, rac HeO6XOJII/IMO, KaJ'ILKYJ'IﬂTOpOM).






TEMATHYECKOE INITAHUPOBAHHUE

Ne [HammeHoBaHMe pa3/ieJioB U TeM KoandecTBO YacoB Jlata | Buabl 1eiTe 1bHOCTH Buapl, DJIeKTPOHHbIE
n/m POrpaMMEI BCEro| KOHTPOJIb | MPaKTHYec nsyHe (bopws1 (upposnie)
B KHe paBoTHi HHUS KOHTPOJISI o0pa3oBaTeIbHBI
padoTbI € pecypcel
Paznen 1. YeThIpéXyroibHUKH
1.1.[Tapamienorpamm, ero NpU3HaKH U CBOMCTBA. |2 0 1 N300paxaTh ¥ HAXOUTh Ha YepTeKax YcTHbIM [Ipe3enTarnus
YEThIPEX YT OJIbHUKK Pa3HbIX BHJIOB M UX 3JIEMEHTHI; OIIpoC; Paznatounsrif
DopMynupoBaTh OMpPEAEICHNUs: TapaieorpaMma, IMpakTHdeckass | MaTepuan
NpsSIMOYTOJIbHKKA, poMOa, KBajipata, Tpareluy, pabota;
PaBHOOOKOI Tpaneluy, NpsIMOyTroIbHOM Tpanenuy,
Jloka3bIBaTh M UCIOJIb30BATh MPHU PELICHUH 3a7a4
MPU3HAKY U CBOWCTBA: MapasulesiorpamMMa,
NpsSIMOYTOJIbHKUKA, poMOa, KBaJipata, Tpareluy,
PaBHOOOKOM Tpaneryy, NpsiIMOyToIbHOM Tpanenumy;
1.2.YactHBIC Ccrydan mapaienorpaMMoB 2 0 1 DopmynupoBaTh ONpeeeHus: apajuieiorpaMma, ITucemennsit | [IpesenTtarus
(NpAMOYTONBLHUK, POMO, KBaapaT), X NpsSIMOYTOJIbHUKA, pOM0Oa, KBaJ[paTa, Tpareluy, KOHTPOJIb; Paznatounsrit
[PU3HAKN U CBOMCTBA. PaBHOOOKOM Tparnenuy, IpsMOyrolIbHOM Tpanelnmy; IIpakTuueckas | MaTepual
Jloka3plBaTh U UCHOIB30BATh NIPU PEILICHUH 3a1a4 pabora;
MPU3HAKK U CBOWCTBA: MapaJulesiorpamMMa,
IpsIMOYTOJIbHUKA, poMOa, KBajipata, TpareLuy,
PaBHOOOKO TpameIy, MpsIMOYTOIbHOM Tparenuy,
1.3.|Tpanenus. 2 0 1 DopmynupoBaTh OMpEIEICHUs: MapajlieorpaMma, VYcTHbIH ITpesenTanus
IpsIMOYTOJIbHUKA, poMOa, KBajipata, TpareLuy, 0TIPOC; Paznarounsiii
PpaBHOOOKO# Tpanenuy, MPsIMOYTOJIFHOMN TPATIeIIHH; [IpakThueckass | MaTepuall
Jloka3pIBaTh 1 MCHONB30BATh NIPH PEIICHNH 3a1a4 pabota;
MPU3HAKK U CBOWCTBA: MapaJuIesiorpamMMa,
IpsIMOYTOJIHHKA, poMOa, KBapata, Tpareiuy,
PaBHOOOKO# Tpanenuy, MPsIMOYTOIFHOMN TPaTIeIIHH;
1.4.|PaBHOOOKAS M TIPSIMOYTOJTbHAS TPATICTIMHL. 2 0 1 DopMyITpOBaTh ONPEACTICHHS: TAPAIIIETIOrpPaMMa, IMucemennsni | IIpesenTanus
MpSIMOYTOJIHHKA, poMOa, KBajipata, Tpareiny, KOHTPOJIB; Pa3naTounsiit
PaBHOOOKO# Tpanenuy, MPsIMOYTOJIFHOH TPaTIeIIHH; IIpakTuueckas | maTepuan
Jloka3pIBaTh M MCHONB30BATh IPH PEIICHNH 33124 pabora;
MPHU3HAKH U CBOICTBA: MapaiesorpaMma,
NpsSIMOYTOJIHUKA, poMOa, KBajipata, Tpareny,
PpaBHOOOKOI! Tparenu, mpsMOyToIbHON TPaTIeIiH;




1.5.|Y 1BoeHme MetMaHsl. 2 0 1 [TprMeHATs METO/ YIIBOSHUS MEIMaHbI TPEYT OJIbHHUKA; YcrHbIi [pesenTamus
Hcnonp3oBaTh IUQPOBBIE PECYPCHI TSI HCCIECIOBAHNS 0oIIpoC; Pa3naTounsiii
CBOICTB U3y4aeMbIX QHUTYp; [IpakTuueckass | MaTepHa
3HaKOMUTECS C UCTOPUEH Pa3BUTHS TEOMETPHY; pabora;
1.6.|llenTpanbHas cuMMETpHUs 2 1 0 Hcnonp3oBath (pOBBIE pECYPCHI ISl UCCIIEA0BAHNUS Kontponenass | IIpe3enTanus
CBOICTB M3y4aeMbIX (HUTYp; pabota; Paznarounsrii
3HaKOMUTHCS C UCTOPUEH Pa3BUTHS T€OMETPHY; Marepuan
Hroro no pazaeny 12
Paznen 2. Teopema ®aseca u TeopeMa 0 NPONOPIMOHATBHBIX 0TPE3KaX, MOT00HbIE TPEYT OTbHHKH
2.1.[Teopema daseca u Teopema o 2 0 1 ITpoBOANTE MOCTPOCHNUS C TOMOILBIO ITUPKYIIA U YcTHbIi [Ipe3enTarnus
[IPONOPIIMOHATBHBIX OTPE3Kax. JMHENKH C UCTonb30BaHue TeopeMbl Daneca u 0TIpOC; Paznatounsrif
TEOPEMBI O POMOPIMOHATIBHBIX OTPE3Kax, CTPOUTH IIpakTuueckast | MaTepuai
YyeTBEPTHIN MPONOPLMOHATIBHBIN OTPE30K; paborta;
3HAKOMHTBCS C HCTOPHEH pPa3BUTUS T€OMETPHUH;
2.2. Cpeanm JIMHUSA TPEYTOJIbHUKA. 2 0 1 HpI/IMCHHTI) IMOJTYYCHHBIC 3HAaHUSA IIPHU PEHICHNN Y cTHBIN Hpe3eHTauH$(
FeOMETPHUUYECKUX U MPAKTUYECKUX 3a1a4; OIIpoC; Pazparounsrit
[IpakTnyeckast | MaTepuai
pabora;
2.3.\Tpaneuusi, €€ cpeaHssi JINHUS. 2 0 1 [TpuMeHs T MoTy4eHHbIE 3HAHUS [IPU PEIICHUN ITucemennsnit | [Ipezenraums
FEOMETPUYECKUX U NPAKTUYECKUX 3a/1a4; KOHTPOJIb; Paznarounsiii
[IpakTnueckass | MaTepual
pabora;
2.4.|\[TponopIiOHANIbHBIE OTPE3KH, IIOCTPOCHUE 1 0 0.5 IIpoBOAUTH MOCTPOEHUS C IIOMOLLBIO LUPKYJIS U VYcTHblit [Ipe3entanus
YETBEPTOrO MPONOPLMOHAIBHOIO OTPE3Ka. JIMHEWKU C UCIIoNIb30BaHUE TeopeMbl Daneca u OIIpoc; Paznarounsiii
TEOpEMBI O IPOMOPIIMOHAIBHBIX OTPE3KaX, CTPOUTh ITpakTHdeckass | MaTepuan
YETBEPTHIN NPONOPLHUOHAIBHBIN OTPE30K; pabora;
2.5.|CBoiicTBa 1IeHTpa Macc B TPEYroOJIbHUKE. 1 0 0.5 IIpoBoauTH JOKA3aTEIHCTBO TOT'O, YTO MEAUAHBI VYerHbli IIpe3enTanus
TPEYrolbHUKA IEPECEKAIOTCS B OAHOM TOUKE, U HAXOAUTH | OMpOC; Pa3znaTounslit
CBSI3b C IIEHTPOM Macc, HaXOAUTh OTHOIICHHUE, B KOTopoM | IIpakTideckast | mMarepuan
MEIUaHBI AENSATCS TOYKON UX IEpe CEUECHUST; paborTa;
2.6.|[Tono0HbIE TPEYTOIbHUKH. 1 0 05 PemaTp 3aa4un Ha OMOOHBIC TPEYTOIBHUKHU C YcrHbIiA [Mpe3enTarust
MOMOIIBIO CAMOCTOSATENLHOrO IIOCTPOEHUSI UEPTEXKEH U omnpoc; Paznato4nsii
HaXO0XJICHUS TTOJOOHBIX TPEYrOIbHUKOB; ITpakTraeckas | MaTepuan

pabora;




2.7.{Tpu npu3Haxa mogoous TpeyroIbHUKOB. 3 0 2 [IpoBoxuTH NOKa3aTEIHCTBA C UCHOJIB30BAHUEM INucemennslii | [pe3eHTtanus
MPU3HAKOB N0100usT; Jloka3bIBaTh TpU MpU3HAKA KOHTPOJIb; Pa3naTounsiii
10100Ms! TPEYyroJIbHUKOB,; [MpakTHdeckass | MaTepHal
[TpumeHsTh MoTy4eHHbIe 3HAHUS ITPH PELICHIN pabota;
TEOMETPUYECKHUX W TPAKTUIECKHUX 3a/1aY;
2.8.|[IpakTiyeckoe IpUMEHEHNEe 3 1 1 [TpumeHsTh Moy4eHHbIe 3HAHUS TPH PELICHUN KontponpHas | [Ipe3zenraums
TEOMETPUUECKHX U TPAKTUYECKHUX 3a/1aY; pabota; Pa3naTounsiii
[IpakTuueckas | maTepuan
pabora;
Wroro no pazneny: 15
Pa3nen 3. Teopema [Tudaropa n Hauaaa TPUTOHOMETPUH
3.1.|[Teopema [Tudaropa, e€ nokazaTeiabCTBO U 2 0 1 Joxka3zeiBath Teopemy [udaropa, ucronbzoBats YcTHbIi IIpe3enTanus
NpUMEHEHHE. e€ B IPaKTUYECKUX BBHIYUCIICHUSIX; oI1poc; Pa3naTounsiii
3HAKOMUTHCS C HCTOPUEH pa3BUTHS TEOMETPHH; [pakTuueckast | MaTepuai
pa0ora;
3.2.|00patHas Teopema Iludaropa. 2 0 1 [IpyMeHATh ONTy4YeHHbIEe 3HAHUS ¥ yMEHUs Ipy perieHnn | [TuceMennbiii | [pesenrarus
MPAKTUICCKUX 3a71a4; KOHTPOIIb; PaznaTouHbIit
[IpakTnueckass | MaTepual
pabora;
3.3.|OnpeneneHre TPUTOHOMETPHUCCKUX 2 0 1 DopMyAUPOBATH OTNPEACIICHUS TPUTOHOMETPUYECKHX YerHbli [Mpezentanus
(byHKIMI OCTpOro yria, (hyHKIHI OCTPOrO yriia, IPOBEPSTh HX KOPPEKTHOCT; ornpoc; Pa3naTounslit
TPUTOHOMETPHYECKHE COOTHOLICHHS B BBIBOIUTE TPUTOHOMETPUIECKUE COOTHOIICHHS B ITpakTHdeckass | MaTepuan
[PSIMO YTOJIBHOM TPEYTrOJIbHUKE. IPSIMOYTOJTEHOM pabora;
3.4.|OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. 1 0 0.5 Hcmonb3oBaTh (HOpMyIbI IPUBEIECHUS X OCHOBHOE Vernblii [pesentanus
TPUTOHOMETPHYECKOE TOXKIECTBO I HAXOXKACHHUS OIIpoC; Pa3naTounslit
COOTHOIIICHUH MEXAY TOPUTOHOMETPUYCCKUMU HpaKTquCKa;[ MaTepuan
(YHKIMSIMU pa3IMYHbIX OCTPBIX YIJIOB; paooTa;
3.5.|CoOTHOIIIEHHUST MEKILY CTOPOHAMHE B 3 1 1 HccnenoBaTh COOTHOIICHHUS MEXTy CTOPOHAME Kontponenas | [IpezenTarus
[PSIMOYTOJIBHBIX TPEYTOJIbHUKAX C B IIPSIMOYTOJIbHBIX TPEYTONbHUKAX C yIIaMH B pabora; PaznaTounstii
yraamu B 45° u 45°; 30° u 60° 45° 1 45°; 30° n 60°; [IpakTudeckas | MaTepHal
pabora;
HWroro no pazneny: 10
Paznen 4. Ilnomans. Haxo:xxaeHue niomaseii TpeyroJibHUHKOB M MHOTOYT01BHBIX puryp. Iliomann nono6usix ¢puryp
4.1.[TorsiTHE 00 OOIIIEH TEOPHH TUIOIIA/IH. 1 0 05 OBnaneBaTh NEPBUIHBIMH MIPEACTABICHUSIME 00 001Iei VerHbIi [pe3enTarus
TEOPHH TUTOMAAN (Mepsl), POpMyIHPOBATH CBOHCTBA 0TIpOC; Pa3znaTounsrit
TUIOIIATH, BBISICHATh UX HATJISHBINA CMBICI [MpakTideckas | MaTepual

pabota;




4.2.|®opMyIbl JUTs TUTOLIA 11 TPEYTOIbHHUKA, 2 0 1 BeiBonuTh hopMyIel mromna i napasiesnorpaMma, VYerHblid IIpe3zenTanus
apajuiejorpamMmma TPEYroJIbHUKA, TPAICIHH U3 (HOPMYITI IDIOMIA M ompoc; Pa3znaTounsrit
IpsSIMOYTOJIbHUKA (KBajpara); IIpakTuueckas | MaTepuai
pabora;
4.3.| OTHOLICHHE IUIOMIAIeH TPEYTOILHHKOB 1 0 0.5 BeiBonuTh hopMyIbl muroma iy napasiesnorpaMma, IMucemennbni | [Ipe3eHTanms
¢ 00IIMM OCHOBaHMEM WITH OOIIei TPEyroJIbHUKA, Tparenuy u3 (GopMybl ILIOMAAN KOHTPOJIb; Paznarounsrii
BBICOTOI. NpsSIMOYroJIbHUKA (KBajpara); [IpakTuueckas | MaTepuan
pabora;
4.4.| Beluncnenue mionaaei caokHeX QUryp 1 0 0.5 BEBIUUCIATH MUIOMAAN PA3TMYHBIX MHOTOYTOJIEHBIX (DUTYD; | YV cTHBIN [IpezenTtanus
4yepes pa30HueHre Ha YaCTH U IOCTPOCHHE. 0TIpOC; Paznatounsrif
IIpakTuueckas | MaTepuan
pabora;
4.5.| [Tnomanu Guryp Ha KieT4aToi oOymare. 1 0 0.5 Haxonuts miomanu ¢puryp, n300paxEHHBIX Ha YcTHbIM [Ipe3enTarus
KJIeT4aToi Oymare, MCIONb30BaTh pa3oreHne 0TIpOC; Paznatounsrii
Ha YacCTH U JIOCTPOCHUE; [MpakTiueckas | MaTepuai
pabora;
4.6.| [Tnouraay monoOHKIX GUryp. 2 0 1 HaxonuTb miomaam nogo0HbIX Guryp; VY cTHBIA [Tpezenrarust
OIIpoC; Pa3zparounsrit
[IpakTnueckass | MaTepuall
pabora;
4.7.| Beruncnenue miomanei. 2 0 1 BeiBoguTh (hOpMYyIIBI IUIOMIAIHN BBITYKIIOTO ITucemennbni | IIpesenTanus
YETBIPEX YT OJIbHUKA YEPE3 TUATrOHAIIN U YT Ol KOHTPOJIb; Pa3naTounslit
MEXKy HUIMH; [IpakTuueckas | MaTepuan
pabora;
4.8.| 3amauu c MPaKTHYECKUM COACPIKAHUEM. 1 0 0.5 Perrate 3a1aun Ha MJIOIMIAh C TPAKTHYECKAM CO VY cTHBIN [Ipe3enTarus
ACpIKaHUCM OIIpoc; Pa3znaTounslit
ITpakTHyecKkas | matepuan
pabora;
4.9.| Pemrenne 3a1a4 ¢ TOMOIIBIO METO/IA 3 1 1 Pasbupats nmpuMepsl NCIIOIH30BAHMS BCIOMOTaTEIbHOM Konrponenas | IIpesenTanus
BCIIOMOTATEIbHOM TUIONIA N IJIOIIAIH JUISl PEIIEHUs TEOMETPUYECKUX 3a/1aY; pabora; Pa3zgaTounsrii
IIpakTuueckas | maTepman
pabora;
HUroro mo pazueny: 14
Pa3gen 5. Yribl B OKpy:KHOCTH. BnicaHHbIe U ONMUCAHHBbIE YeThIPeXyroJsHuKn. KacateasHble k okpy:kHocTH. KacaHue okpy:KHOCTH.
5.1.| BrircaHHbIe 1 IIEHTPAJIbHbIC 2 0 1 DopMyIPOBaTH OCHOBHEIEC OTIPE/ICICHNUS, CBSI3aHHBIE C | Y CTHBIN IIpe3enTanus
YIIIBL, YTOII MEXAY yTJIaMH B Kpyre (BITHCAHHBIN IO, HEHTPAJIbHBIHN yTom); OIIpoC; Paznatounsii
KacartenbHOU U XOp/IOii. HaxonuTs BMcaHHBIE YIIIbI, ONMPAIOIIUECS HA OJHY IIpakTuueckas | MaTepuan
JIYTY, BBIYHUCIIATD YIIIBI C IOMOLIBIO TEOPEMBI O pabota;




5.2.|YTIIBI MEXIY XOpAaMH 1 CEKYLUMHU. 2 1 Haxoauts BIvicaHHBIE YTIIBI, ONUPAIOIINECS HA OJHY IMucemennbni | IIpe3enTanus
JIYTY, BBIYUCIIATE YIJIBI C IOMOIIBIO TEOPEMBI O KOHTPOJIb; Paznarounsrii
BIIMCAHHBIX YIiaX, TEOPEMBI O BIIUCAHHOM IIpakTuueckas | MaTepuan
YETBIPEX YT OJIbHUKE, TEOPEMBI O LIEHTPAIBHOM YTIIE; pabora;
5.3.BriiricaHHbIC U OITHCAHHBIC 2 1 HaxonuTs BIUCaHHBIE YIIIbl, ONUPAIOIIUECS HA OIHY VYerHslit IIpe3zenTanus
UEeTBIPEX YT OJIbHUKH, UX MPU3HAKH U JIYT'Y, BBIYUCIIATE YIJIBI C IOMOIIBIO TEOPEMBI O 0TIpOC; Paznarounsrii
CBOICTBA. BIIMCAHHBIX YTJaX, TEOPEMBI O BIIUCAHHOM [IpakTuueckas | mMaTepuan
YEThIPEX YT OJILHUKE, TEOPEMBI O LIEHTPAIBHOM YTIIE; pabora;
5.4.[[IpumeHeHne STUX CBOMCTB MPH PEIICHAN 2 1 HccnenoBatp, B TOM YKCIIE C TOMOIIBIO IIM(POBBIX IMucemennbni | IIpe3enTanus
FeOMETPUUECKUX 3a/ad. pecypcoB, BIMCAHHbIE U ONMCAHHBIE KOHTPOJIb; Paznatounsrii
YEeThIPEX YT OJIbHUKH, BHIBOJAUTH X CBOMCTBA U [IpakTuueckas | maTepuan
NPU3HAKY; pabota;
5.5.|B3anmHOe pacronoxeHue JByX OKpYKHOCTEH. | 2 1 Vcnonp30BaTh 3TH CBOWCTBA U MPU3HAKK NPH PEIICHUH YcTHbIi [Ipe3enTarus
3aj1ady; onpoc; Pa3zpaTounsiit
[TpakTnueckass | matepual
pa0ora;
5.6.|Kacanue okpy»HOCTEH. 3 1 Vcronb30BaTh 3TH CBOWCTBA U MIPU3HAKH NIPH PEIICHUH KonrponsHas | Ilpesenrtarus
3a1a4, pabora; PaznaTounstii
[IpakTnueckass | maTepuan
pabora;
Wroro no pazneny: 13
Pa3zpnen 6. [loBTOpeHue, 06001IeHNE 3HAHMIA.
6.1.[ToBTOpEHNE OCHOBHBIX TIOHATHIT 1 METOIOB 4 2 PewaTh 3a1a4n Ha MOBTOPEHKE, WTKOCTPUPYIOLIUE CBA3U | Y CTHBIN IIpe3enTanus
KypcoB 7 U 8 KiaccoB, 0000IIeHne 3HAaHUH. MEKAY Pa3IMUHBIMU YaCTAMU Kypca; oIIpoc; Paznatoynst
[IpakTuueckas | i MaTepuan
pabora;
HWroro mo paznpeny: 4
OBUIEE KOJIMYECTBO YACOB I10 68 31




IHOYPOYHOE IINTAHUPOBAHHUE

Ne [Tema ypoka KoauvecTBO 4acoB Jara Buapl, popmbi
n/n H3y4YeHUS] | KOHTPOJIsA
BCEr0  [KOHTPOJILHBIE MpaKTHYeCKHe
PadoThI pPadoThI

1. [Tapasnenorpamm, ero npu3HaKu u 1 0 05 Y CTHBII 0IIpoc;
CBOJCTBa. IIpakTuueckas

pabora;

2 [Tapamnnenorpamm, ero npu3HaKky U 1 0 0.5 VcTHEIi onpoc;
CBOJCTBa. IIpakTuueckas

pabora;

3. |YacTHble ciydyan mapasienorpamMmmos |q 0 0.5 Y CTHBII OIIPOC;
(TIpsIMOYTOJIBHUK, POMO, KBaJIpaT), UxX [pakTHuecKas
NPHU3HAKK U CBOMCTBA. pabora;

4 [YacTHble cnydau mapaiienorpammos jq 0 05 TIMCEMEHHBLA
(TIpsAMOYTOJIBHUK, pOMO, KBapar), ux KOHTPOJIb;
NPU3HAKH U CBOWCTBA. IpakTudecKas

pa0ora;

3 Tpanerus 1 0 0.5 YcTHbIl onpoc;
[IpakTrueckast
pabora;

6. Tpanenus 1 0 0.5 VYcTHBIM onpoc;
[IpakTrueckast
pabora;

7. PaBHOOOKAS U IPSIMOYTOJIbHAS 1 0 0.5 VYcTHBIM onpoc;

Tpanenuu. IIpakTuueckas
pabora;

g. [PaBHOGOKas n mpsAMOyronbHas 1 0 0.5 [TiCchMEHHbIH
Tparecunum. KOHTPOJIb;

[IpakTrueckas
pabora;

0. Y IBO€HUE ME/TUaHBI. 1 0 0.5 YcrHbiii ompoc;
[IpakTrueckas
pabora;

10, |YABOCHME MEIHAHBL 1 0 0.5 YcrHbiii onpoc;
[IpaxTrueckas
pabora;

11. LleHTpanbHas cuMMETpUs 1 0 0.5 VerHbI onpoc;
[IpaxTrueckas
pabora;

12. [Konrponbhas pabora Ne 1l mo teme |1 1 0 KoHTponbHas

«YeThIpexyroIbHIKI pabota;

13, |Teopema Paineca u Teopema o 1 0 0.5 VYcrTHbI# onpoc;
MIPOITOPIMOHATBHBIX OTPE3KAX. [MpakTraeckas

pabota;

14. |Teopema Paineca u Teopema o 1 0 0.5 VeTHEIi ompoc;
MIPOITOPIMOHAITBHBIX OTPE3KAX. IpakTHyeckas

pabota;




CpeﬂHﬂH JIMHUA TPCYTOJIbHUKA.

15. 1 0.5 Y crHblii onpoc;
IIpakTuueckas
pabora;

16. |CpenHsis IMHUS TPEYTOIbHIKA. 1 0.5 Y CTHBI 0TIPOC;
IIpakTuueckas
pabora;

17. |Tpamenws, e€ cpeiiHsis INHMSL. 1 0.5 Y CTHBIH OIIPOC;
IIpakTuueckas
pabora;

18. |Tpanenws, e€ CpenHsist INHKSL 1 0.5 [HCEMEHHELI
KOHTPOJIb;
IIpakTuueckas
pabora;

19. [IpomnopiroHalbHBIE OTPE3KH, 1 0.5 VYcTHbli onpoc;
[OCTPOCHHE YETBEPTOrO [TpakTnyeckas
[IPOIIOPLIMOHAIBEHOTO OTPE3Ka. pabora;

20. |CpoiicTBa IeHTpa Macc B 1 0.5 VYcTHbli onpoc;
TPEYTrOJILHUKE. IIpakTuueckas

pabora;

21. |[[TomoOHbIE TPEYTOIbHUKH. 1 0.5 VYcTHbIi onpoc;
[TpakTryeckast
pa0ora;

2o |Tpunpusnaka nomobus 1 0.5 VeTHBIH onpoc;

TPEYTrOJILHHUKOB. [TpaxTuueckas
pabora;

23, |Tpu npusHaka nono6us 1 0.5 VYerHblit onpoc;
TPEYTOJILHUKOB. ITpakTHaeckas

pabora;

24, |Tpu npusHaka nonoGus 1 0.5 ITuceMeHHBbIH
TPEYTOJIbHUKOB. KOHTPOJIB;

[IpaxTrueckas
pabora;

o5, |[IpakTHyeckoe MpUMeHeHHe 1 0.5 V CTHEIH ompoc;
[IpaxTrueckas
pabota;

26. [[IpakTHyeckoe mpuMeHeHHe 1 0.5 VCTHBII 0npoC;
[IpaxTrueckas
pabora;

o7 [Kontponbuas pabora Ne 2 mo reme |1 0 KoHTponbHasi

«ITomoOHBIE TPEYrOTBHUKI paGora;

og  |Teopema Iludaropa, eé 1 0.5 YcrHBIHI onpoc;
TOKa3aTEeNbCTBO M IIPHIMEHEHHE. I[MpakTideckas

pabora;

og  |Teopema Iludaropa, eé 1 0.5 VerHBI onpoc;
JI0Ka3aTeIbCTBO U IPHMEHEHHE. TpakTiHdeckas

pabora;

30, |OOparHas reopema Iludaropa. 1 05 Y CTHBII 01poC;
IIpakTuueckas
pabota;

31 |OOparHas reopema Ilugparopa. 1 05 [HCEMEHHbIA
KOHTPOJIb;
IIpakTuueckas

pabora;




30 |Omnpeznenenye TPUrOHOMETPHYECKHX 05 'V CTHBI 01IPOC;
(yHKLMit ocTporo yria, [IpakTiyeckast
TPUTOHOMETPUYECKHIE COOTHOIICHHS B paGora;

[IPSIMO YrOJIFHOM TPEYTr OJIbHHKE.

33, |OnpeneneHue TpPUrOHOMETPHYIECKHX 05 'V CTHBIH 01IPOC;
(pyHKLMit ocTporo yria, [IpakTrueckast
TPUTOHOMETPUYECKHE COOTHOICHHS B paGora;

[PSIMO YrOJILHOM TPEYrOJIbHHKE.

34. | OCHOBHOE TPUTOHOMETPUICCKOE 0.5 Y CTHBII OTIpOC;
TOXIECTBO. [IpakTHueckas

pabora;

35. | CooTHolIEHUSI MEXTY 0.5 Y cTHBII onpoc;
CTOPOHAMU B TIPSIMOYTOJIbHBIX [TpakTHyeckas
TPEyrojbHHUKaxX ¢ yriamu B 45° pabora;

tl
u 45°; 30° u 60°

36, |COOTHOUIEHNs MEXKTy CTOPOHAMH B 05 Y cTHBII o1Ipoc;
HPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C [NpaxTHueckas
yrnamu B 45° u 45°; 30° u 60° pabora;

37, [Kontponbhas paGora Ne 3 o teme 0 KoHTpobHas
NeTeopema [MudaropaNe paGora;

3g,  [[lonsiTre 00 o0wieli TeopuH IIoMma M. 05 Y CTHBII OMIPOC;

. . b
[IpakTHyeckast
pabota;

39, |PopMysbl 1is IIOMAM 05 V cTHBIIT Ompoc;
TpeyrojbHUKa, apauiesIorpaMma [pakTHuecKas

pabota;

40. |PopMyiibl A TUIOIALU 0.5 Y cTHBII O1poC;
TpeyrojbHUKa, apauiesIorpaMma [IpaxTideckas

pabota;

41. | OtHoweHue MmIoImaaei 0.5 [ [ricoMeHHbIH
TPEYTrOJIbHUKOB C OOIHM KOHTPOJIb;
OCHOBaHHEM WU o0mIei [IpakTidaeckas
BBICOTOM. paGota;

42. | Boruncnenue miomaaeu ciaoxKHbIX 0.5 'Y cTHBI onpoc;
¢uryp uepes pa3OueHIe Ha YaCTH U [IpaxTidaeckas
JIOCTPOEHHE. pa60Ta;

43. | IInomamm puryp Ha KIeT9aTon 0.5 'Y cTHBI onpoc;
Oymare. [TpakTraeckas

pabora;

44, | IInomaay mogoOHBIX GUTyp. 0.5 'Y cTHBII O1pOC;
[IpakTrueckas
pabora;

45 [[lmomany mogobHsIX Guryp. 05 'V CTHBIH 01IPOC;
[IpakTrueckas
pabora;

46, |BbrUHCICHHE IUIOMANCH. 05 'V CTHBIH 01IpOC;
[IpakTuueckas
paboTa;

47. Brrancnenue miomaeii. 0.5 'Y CTHEII OIIpoC;

b

[IpakTuueckas
paboTa;




48. |3amayu c NpaKTHYECKUM 0.5 IInceMeHHBIIT

COACPIKAHUCM. KOHTPOJIb;
IIpakTuueckas
pabora;

49, [PemeHue 3a7a4 C TOMOIIIBIO 0.5 YerHEI onpoc;
MeTo/1a BCIIOMOTaTeNTbHOM I[MpakTideckas
TI101a a1 pa60Ta;

50, |Peuienue 3a1a4 ¢ OMOLIBIO METO/A 0.5 Y CTHBII o1poc;
BCIIOMOTaTEeILHOMN IIOIA U [IpakTHyecKas

pabora;
[}

51. |KontposbHas pabora N2 4 mo Teme 0 KoHTpo/bHast
«Ilmomamyu ¢puryp» pabora;

5o |BrmcanHble M LlEHTpANIbHBIE YIIIbI, 0.5 YT 01poc;
YroJI MEXTy KacaTelIbHOM 1 XOp0ii. TpaxTrueckast

pabora;

53, |BrMCaHHBIE M LEHTPAJIBLHBIE YIJIBI, 0.5 Y CTHBIi onpoc;
YroJI MEXTy KacaTelIbHOM 1 XOp0i. TpakTrueckast

pa0ora;

54. Y IUIbl MEXKY XOPIAMH U CEKYLLIUMU. 05 YTt onpoc;
[TpakTryeckast
pabora;

55 Y 1B MCXIY XOpAaMH U CEKYIIMMU. 05 [TucbMEHHBIH
KOHTPOJIb;
[IpakTrueckas
pabora;

5g, |BrmcanHble M OnHCaHHbBIC 05 Y CTHBIH ompoc;
4eTBIPEX YT OJbHUKH, X IPU3HAKU U IpakTideckast
CBOHUCTBA. pa60Ta;

57. |BnucaHHbIE U OIMCAHHBIE 0.5 VYcTHBIH onpoc;
YeTBIPEX YT OJIBHUKH, UX I[NpaxTideckas
TIPU3HAKW 1 CBOUCTBA. pa60Ta;

58. [[IpumeHeHHE 3THUX CBOWCTB NpHU 0.5 VYerHblit onpoc;
[PELLIEHUT TEOMETPHYECKHX 3a1a4. IIpaxTraecKas

pabora;

59, |[IpuMeHeHHE STHX CBOHCTB MpH 05 [IHCEMEHHbII
[PELICHUT FeOMETPHYECKHX 3a1a4. KOHTPOIIB;

[IpakTrueckas
pabora;

60. |B3aMMHOE pacIonokKeHHe ABYX 0.5 Y CTHBII 01poc;
OKPY>KHOCTCH. [pakTrueckas

pabora;

61. |[B3auMHOE pacroIokKeHNe BYX 0.5 VYernslii onpoc;
OKPY>KHOCTCH. [pakTrueckas

pabota;

62. |KacaHue OKpyXHOCTEMH. 0.5 YcrHbli ompoc;

IIpakTuueckas
pabota;




Kacanue okpykHOCTE.

63. 1 0.5 YeTHEI onpoc;
[IpaxTrueckast
pabora;

64. |KoTposbHas pabora N2 510 Teme |1 0 KonTpombHas

«YTJIBI U OKPY>KHOCTHI» pabora;

65. |[IoBTOpEeHHE OCHOBHBIX IOHATHH U |1 0.5 VCTHBIH 0npoc;
METOJIOB KypCOB 7 U 8 KJIaccoB, TTpakTHecKas
0000IIICHIE 3HAHUT. patora;

66. |[lOBTOpEeHME OCHOBHBIX IOHATHH U |1 0.5 VCTHBIH 0npoc;
METOJIOB KypCOB 7 U 8 KJIaccoB, IpakTiueckas
0000IIICHIE 3HAHUI. paora;

67. |[loBTOpeHNE OCHOBHBIX IOHATHA U |1 0.5 VeTHBIH 0npoc;
METOJIOB KypCOB 7 U 8 KJIaccoB, TTpakTHeckas
0000IIICHUE 3HAHUI. patora;

68. |[lOBTOpEeHHE OCHOBHBIX MOHSTHH U 1 0 Y eTHBI Ompoc;
METOZIOB KypCOB 7 U 8§ KJIaccoB,
0000IIICHHE 3HAHU.

OBHIEE KOJIMHECTBO HACOBIIO 68 31
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HHOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTUKA"

Pabouas mporpamma no yuebnomy kypcy "BeposTHOCTB U cTaTucTHKA" U151 00yJaronIuXcst 8 KJIaccoB
pazpaborana Ha ocHOBe DeepaabHOr0 roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAaPTa OCHOBHOTO OOIIETO
o0pa3oBaHus ¢ y46TOM M COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, IPEABABISEMBIX K MATEMAaTHIECKOMY
00pa3oBaHUIO, U TPAAULIUN POCCUICKOTO 00pa30BaHus, KOTOPBIE 00ECIICYNBAIOT OBJIAICHUE KIFOUEBBIMU
KOMIICTCHIUAMU, COCTABJIAIOIIUMHA OCHOBY JIA HCIIPCPBIBHOI'O O6paSOBaHI/I$I " CaMOpa3BUTHUS, a TAKIKC
[EJIOCTHOCTh OOMIEKYJIBTYPHOTO, INYHOCTHOTO U TI03HABATEIILHOTO Pa3BUTHA OOyJaromuxcs. B mporpamme
yuTEeHBI UJied U nojoxeHus Konuenuuu pa3BuTis MareMaTuueckoro oopazosanust B Poccuiickoit
®denepanun. B smoxy nudposoii Tparcopmaryu Beex chep deIoBedecKor AeSITeNbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM Y€JIOBEKOM 0e3 0a30BOM MaTeMaTUYECKOM MOATOTOBKH. Y Ke B LIIKOJIE
MaT€MaTuKa CIIYKUT OIIOPHBIM MPEAMETOM JIS U3YUCHUA CMEKHBIX JUCHUIIIINH, a IMMOCJIC IIKOJbI pCaHBHOﬁ
HEOOXOMMOCTHIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHueE, UTO TpeOyeT MOTHOILIEHHON 0a30BOM
00111€00pa30BaTENIHHOM MOATOTOBKH, B TOM YHCIIE U MaTEMAaTUUECKOH. ITO 0OYCIOBIEHO TEM, UTO B HAIIIH
JTHU pacTET YUCIIO NMPOeCcCUil, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MaTeMAaTUKU: U B cepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJIOTMUECKUX 00JIacTIX, U JaKe B TYMaHUTApHBIX cpepax. Takum
o6pa30M, Kpyr' IKOJIBHUKOB, JJIsI KOTOPBIX MAaTEMATHKAa MOXKET CTaTh 3HAYUMBIM IIPEAMETOM, paCIIUPACTCA.

HpaKTI/I'-IeCKaSI II0JIE3HOCTh MaTEMAaTUKH O6YCJ'IOBJ'IeHa TEM, UTO eé MMpEaAMETOM SBJIAIOTCA
(dbyH1aMeHTalIbHbIE CTPYKTYPhI HAIlIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECTBEHHBIE OTHOIIEHHUS OT
HpOCTeI\/’II_HI/IX, YCBanBAacMbIX B HCTIOCPEACTBEHHOM OIILITE, 1O JOCTATOYHO CJIOXKHBIX, H€06XO)II/IMI)IX JJIA
Pa3BUTHS HAYYHBIX U IPUKIIATHBIX HJIeH. be3 KOHKpEeTHhIX MaTeMaTHUYEeCKUX 3HAHUI 3aTpyTHEHO MOHUMAaHNE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHUS COBPEMEHHON TEXHUKU, BOCIIPUATHE Y UHTEPIPETALHS
Pa3HOOOpa3HOM COMATBHOM, SJKOHOMHUYECKOM, TOJUTUYECKOU nHpopmaluu, MmatodhdexTuBHa
MOBCEIHEBHAS MpaKTUYecKas IeaTelbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOUTCS BBITIOTHATh
PacuéThl U COCTABJIATH AITOPUTMBI, HAXOAUTb U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUIECKUMU MpUEMamMu
reOMETPUYECKUX U3MEPEHUN U MOCTPOEHUH, YNTaTh UH(POPMALIUIO, TPEJICTABICHHYIO B BUJIE TaOIHII,
IyarpamMm U rpaUKoB, )KUTh B YCIOBUSIX HEONPEIEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OaHOBpeMEHHO ¢ pacuIupeHueM cdep NpUMEHEHUsI MaTeMaTHKU B COBPEMEHHOM o011ecTBe BcE Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUUYECKUI CTUJIb MBIIILJICHUS, POSIBIISIOIIUICSA B ONPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOJIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHAYKLIUA U ACTYKIHs, 0000IIeHre U KOHKPETU3AIHs, aHAIHU3 U
CUHTE3, KJIaccu(UKalus U cucTeMaTu3alus, abcrparupoBanue 1 ananorusi. OObeKThl MaTeMaTHYECKUX
YMO3aK/IIUYEeHUH, MpaBUiia KX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX IMOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHUS (OPMYIHPOBATH, 00OCHOBBIBAThH U IOKA3bIBaTh CYXKJICHHS, TEM CaMbIM
Pa3BHUBAIOT JIOTUYECKOE MBIIIITIEHHE. Benyias poib NpruHAIeKUT MaTeMaTHKe U B GOPMUPOBAHUU
ITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS M BOCIIUTAHUU YMEHUH JIEHCTBOBATH 110 33/IaHHBIM aJIrOpUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pemenus 3a1a4 — OCHOBON y4eOHOM
NEeSITeNFHOCTH Ha ypOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TaKXKe TBOpUECKasi M MPUKIAIHAS CTOPOHBI
MBIIUICHUSI.

OOydeHnne MaTeMaTHKe JaéT BOZMOYKHOCTh Pa3BUBATh Y 00yJaIONINXCS TOUHYIO, PAIHOHATBLHYIO U
nH(OPMATUBHYIO pedb, YMEHHE OTOMPATh HanOOJIee MOAXOISAIIHNE I3bIKOBBIC, CAHMBOJIHYECKHE, TpadudecKue
CpeICTBa 7Sl BRIPAXKEHUS CY>KJICHHUI M HATJISIIHOTO MX TMPECTaBIICHUS.

Heo0x01uMbIM KOMITOHEHTOM OOI1Ie KYIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIIsIETCS 00I11ee 3HAKOMCTBO
C METOJIaMH MO3HAHUS ACHCTBUTEIHHOCTH, MPEACTABICHHUE O MPEIMETE U METO/IaX MAaTEMaTUKU, UX OTIUIHA



OT MCTOJOB APYIruX CCTCCTBCHHBIX U T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIIX MNPUMCHCHUA MAaTCMAaTUKU JIsA
peleHus HayYHbIX U MPUKIaTHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTYphl YeIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TAaKXKC CHOCO6CTBy€T OCTCTUUCCKOMY BOCIIMTAHHUIO YCJIOBCKA, IOHUMAaHHUIO
KPacoThl M U3AIECTBA MATEMATUYECKUX PACCYKICHHIA, BOCIIPUATHIO T€OMETPUIECKUX (DOPM, YCBOCHHUIO

nacu CUMMCTPUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

B coBpemeHHOM 1TU(MPOBOM MHpE BEPOATHOCTh U CTATUCTUKA IIPU 00pETatOT BCE OOJIbIIYIO 3HAUMMOCTD,
KaK C TOYKH 3PEHUS TPAKTUUECKUX MPUIIOKEHUH, TaK U UX POJIK B 00pa30BaHUU, HEOOXOIMMOM KaKIOMY
yenoBeKy. Bo3pacraer uncio npodeccuil, npu oBiajieHun KOTOpeIMU TpeOyeTcst Xxopoiuas 6a3oBast
MIOATOTOBKA B 00JIACTH BEPOSITHOCTH M CTAaTUCTHKH, TaKasl M0IrOTOBKA BaKHA JUISI POJIOJIKEHUS
00pa3zoBaHus U AJIs1 YCIEITHON MPodeCCHOHAIBHON Kapbephl. Kak bl 4eI0BEeK MOCTOSIHHO TPUHUMAET
pelieHus: Ha OCHOBE UMEIONTUXCS Y HETO JIAHHBIX. A i1 000CHOBAaHHOTO MIPHUHSITHS PEIICHUS B YCIOBUSIX
HEJ0CTaTKa WM U30bITKa MHPOPMAIIUA HEOOXOJUMO B TOM YHCIIE XOPOIIO CPOPMUPOBAHHOE BEPOSATHOCTHOE
U CTaTUCTUYECKOE MBIIIIJICHUE.

NmenHo mosToMy OCTpO BCTada HEOOXOUMMOCTh CHOPMHUPOBATH Y OOyJaOMMUXCs (PyHKITHOHATHHYIO
IrPaMOTHOCTh, BKJIIOYAOIYIO B ce0s B KaUeCTBE HEOThEMJIEMON COCTABISIONIEH YMEHNE BOCIIPUHUMATD U
KPUTHYECKH aHAJIU3UPOBATh HHPOPMAIIHIO, MPEICTABICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh
BEPOSTHOCTHBIN XapaKTep MHOTHUX PEabHBIX MPOIIECCOB M 3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEHIITNE
BEPOSITHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMH NPHUHIUIIAMH cOOpa, aHaIn3a U MpeACTaBICHUs
JTAHHBIX U3 PA3JIMYHBIX chep KU3HH 00IIeCTBA M TOCYIapCTBA TPHOOIIAET 00yJaromuXcs K 0OIECTBEHHBIM
uHTepecaM. M3zyueHne ocHOB KOMOMHATOPUKY Pa3BUBAET HABBIKU OpraHMU3ally repedopa 1 noAcuyéra yucia
BApUAHTOB, B TOM YHCIIE, B IPUKIIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHU TE€OpUU rpados co3maaér
MaTeMaTH4ecKuil GyHIaMeHT i1l GOPMHUPOBAHMS KOMIIETEHITUI B 00J1acTH MH(POPMATUKH U TUPPOBBIX
TexHojorui. [lToMumo 3TOro0, MpH U3y4eHUU CTATUCTUKHU U BEPOSITHOCTH 000TalliaioTcs MpeICTaBIeHUs
yyaluxcs 0 COBpEeMEHHON KapTHHE MUpa U METO/IaX €ro hccienoBaHus, popMUpyeTcsl IOHUMaHUE POJIH
CTaTUCTUKH KaK UCTOYHHKA COLMAIIBHO 3HAUUMOHN HH(DOPMAILIMK U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIIICHUSI.

B cooTBeTcTBUU C JaHHBIMU LIETSIMU B CTPYKTYpE IPOrpaMMbl yueOHOTo Kypca «BeposTHOCTh U
CTaTHCTHKa» OCHOBHOM LIKOJIbI BBIJICJICHBI CJIEIYIOLIUE COAePKATEIbHO-METOJMUECKUE JTMHUU:

«[IpeacraBnenue JaHHBIX U ONUCATENbHAS CTATUCTUKAY; «BeposSTHOCTEY; «DJIE€MEHTH KOMOMHATOPHKIY,;
«BBegnenue B Teoputo rpadony.

Copepxanne nunun «lIpencraBienue JaHHBIX U ONMKCATENbHAS] CTATUCTUKAY CIYXKUT OCHOBOMU st
(dbopMHUpOBaHMS HABBIKOB pa0OTHI ¢ HH(OPMALIME: OT YTEHUS U UHTEepIIpeTaluy HHPOpMAaIuy,
MIpe/ICTaBJICHHON B TabIuIaX, Ha IMarpammax u rpadukax a0 coopa, MpeICcTaBiICHHs U aHAIK3a TaHHBIX C
MCIOJIb30BAHMEM CTAaTHCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTas ¢ maHHBIMH,
oOyuaroluecs yJarcsi CHUTBIBaTh U HHTEPIIPETUPOBATh JaHHBIC, BBIIBUT'aTh, ApTYMEHTUPOBATh U
KPUTHUKOBAThH MPOCTEHIITINE TUTIOTE3bI, PA3MBIIUIATE HaJA (paKTOpamu, BHI3BIBAIOIINMH U3MEHUYNBOCTb, U
OLICHUBATh UX BJIMSHUE HA pacCMaTpUBAeMble BEIMYUHBI U Mpoliecchl. UHTYyUTHUBHOE NIPEICTaBICHUE O
CIIy4ailHOMl ©3MEHUYMBOCTHU, UCCIIEI0BAHNE 3aKOHOMEPHOCTEN U TEHACHIIUN CTAHOBUTCS MOTHUBHUPYIOILIEH
OCHOBOM JJIs1 U3yU€HUs TEOPUH BEpOsATHOCTEN. bomblioe 3HaueHNe 371eCh UMEIOT IPAKTUUECKUE 3a/IaHus, B
YaCTHOCTH OIBITHI C KJIIACCUYECKUMH BEPOATHOCTHBIMU MOJIETISIMH.

[ToHsiTHE BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBaono00us ciydaitHoro coobitus. [Ipu usydenuu kypca
oOyuJaromuecs: 3HaKOMATCS C POCTEUIITUMHI METOIaMU BBIYHCIICHUS BEPOSTHOCTEH B CIIydaifHBIX
AKCIIEPUMEHTAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU UCXOAAMH, BEPOATHOCTHBIMHU 3aKOHAMHU

MO3BOJIAIOIIUMHU CTABUTH U PCIIATH 0oJiee CI0KHBIE 3aJda4du. B KypC BXOJAT HAYAJIbHBIC ITPCACTABJICHUSA O



CIIy4aiiHbIX BEJIMYMHAX U UX YHMCIIOBBIX XapAaKTEpUCTHKaAX. TaKkKe B paMKax 3TOro Kypca OCYyILECTBIIAECTCS
3HaKOMCTBO OOYYaOLIUXCSI C MHOYKECTBAMH M OCHOBHBIMH OTIEPALUSMU HAJl MHOXKECTBAMH,
paccMaTpUBAIOTCS IPUMEPBI IPUMEHEHUS VI PELICHUS 3314, a TAKKE UCII0JIb30BAHNS B APYTUX
MaTEMaTHYECKUX Kypcax U yU4eOHbIX NIPEIMETaX.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B 8 kiacce nzyuaercs kypc « BeposaTHOCTh U CTaTUCTHKA», B KOTOPBIN BXOAAT pasaensl: «lIpeacraBienue
JTAHHBIX U OTIUCATENIbHAS CTATUCTHKA»; «BeposITHOCTEY; «DIeMeHThl KOMOMHATOPUKIY; «BBeneHnue B
teopuro rpadoy. Ha uzydenue nanHoro Kypca OTBOAMT 1 yaeOHBIN Yac B HEIEN0, Bcero 34 yaeOHbIX Jaca B
TOJI.



COJEPKAHME YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTUKA"

[IpencraBnenne JaHHBIX B BHJIE TaOJIUI, qUarpaMm, rpadukoB. MHOXKECTBO, 2JIEMEHT MHOXKECTBA,
noaMHOXecTBO. Onepanun HaJ MHOKECTBaMU: 00bEMHEHUE, ITepeceueHue, aonoaHenne. CBoncTBa
onepanuil HaJl MHOYKECTBAMU: [IEPEMECTUTENILHOE, COUETATENbHOE, PACIPEAECIINTENBHOE, BKIIOUECHHUS.
Hcnonp3oBanue rpaduyeckoro npeicTaBiIeHus] MHOKECTB ISl ONTMCAHUS PEAIbHBIX MTPOLIECCOB U SBJICHUH,
IIpU pelIeHNH 3a/au.

W3mepenue paccenBaHus 1aHHBIX. Jucnepcns U craHAapTHOE OTKIIOHEHUE YU CIOBBIX HA0OPOB.
Jlnarpamma paccenBaHUsI.

DneMeHTapHbIe COOBITHS CiydaifHOTO ombiTa. CirydaiiHbie coObITHs. BeposiTHOCTH cOOBITHI. OMBITHI C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUAMU. CilydaliHblil BbIOOp. CBS3b MEXK/1y MAJIOBEPOSITHBIMU U
MPaKTUYECKHU TOCTOBEPHBIMU COOBITUSMHU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa epeBbEB: €IUHCTBEHHOCTh MMYTH, CYLLIECTBOBAHUE BUCSUEN BEPIINHBI, CBSA3b MEXKIY
YHCJIOM BEpUINH U yucyioM péodep. IIpaBuno ymHoxeHus. Pemenue 3a1a4 ¢ momouipto rpados.

[TpoTuBomnonoxubie coObITHA. uarpamma Ditiepa. OObeIMHEHNE U TTepeceYeHUE COOBITHH.
HecosmecTHble coObiThsa. DopMmyrna caoKeHns: BEpOATHOCTENH. Y clloBHAs BEpOSATHOCTh. [IpaBuiio
ymHOkeHus. HezaBucumeie coObiTus. [lpencraBnenne sxkcnepuMenTa B BUJie iepeBa. Pemenue 3aiad Ha
HAXOXJEHHUE BEPOSITHOCTEN € MO MONIBIO JIEPEBa CIIy4YalHOTO AKCIEPUMEHTA, TMarpaMm JuJiepa.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

OcBoenue yueOHOTO Kypca «BeposaTHOCT M CTaTUCTHKA» JJOJHKHO 00eCTIeYBaTh JOCTH)KEHHE HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus CIEAYIOMINX JTUYHOCTHBIX, METAPEAMETHBIX U TPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PE3yAbTAThl OCBOCHUS MTPOrpaMMBbl YIEOHOTO Kypca «BeposiTHOCTh U CTAaTUCTHKA»
XapaKTEePU3YIOTCS:

IMaTpuoTHUYecKoe BOCIIUTAHME:

MPOSBJICHUEM HHTEPECA K MPOILIJIOMY U HACTOSAILIEMY POCCUMCKON MAaTEMaTUKH, HEHHOCTHBIM OTHOLICHUEM
K JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI, K UCITOJIb30BaHUIO ITHUX
JOCTH)KCHHM B IPYTrUX HayKaxX U MPUKIATHBIX chepax.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHM E:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00S3aHHOCTEH IpakJaHWHA U PEAIM3alliH €ro MpaB, MPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTY], SBICHHUM, TPOLIETYP TPAXKIAHCKOTO
oOuiecTBa (BbIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K OOCY)KJICHUIO 3THUECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JIOCTUKEHHUI HAYKH, 0CO3HAHWEM BaXKHOCTH MOPAITbHO-3TUYECKUX MPUHIUIIOB B ACSITEILHOCTH YUYEHOTO.

Tpynosoe Bociuranue:

YCTAHOBKOW Ha aKTUBHOE€ YYaCTHE B PEIICHUH MPAKTUYECKUX 3a7]a4 MAaTEMATHYECKOW HAIIPaBJIECHHOCTH,
OCO3HAaHUEM BOKHOCTH MaTEMaTHUYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEU KU3HH JJIS1 YCIICITHON
poheCCHOHANTBHOM JIEATETLHOCTH M Pa3BUTHEM HEOOXOUMBIX YMECHHIA;

OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHUEM MHAUBUAYATBHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IJIAHOB
¢ y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

cTeTHUYECKOE BOCIIUTAHUE!

CIIOCOOHOCTBIO K SMOIIMOHATILHOMY M 3CTETHYECKOMY BOCIIPUSATHIO MaTeMaTHIECKHX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCYXK/ICHHI; YMEHUIO BUJIETh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

I{eHHOCTH HAYYHOTI'0 IO3HAHMS:

OPHMEHTAIIMEH B JICITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX IIPEICTABIICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, TPUPOIBI M 00IIIECTBA, TOHMMaHUEM MaTEMaTHIECKON HAYKH KaK
chepbl YeITOBEUYCCKOM IeITEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTH JIJISl PA3BUTHS [IUBUIIU3AIINN;
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTEMaTHUYECKOM KyJIbTYpOU KaK CPEeICTBOM MO3HAHUS MUPA;
OBJIaJICHUEM ITPOCTEHIITMMU HaBbIKAMU UCCIE0BATEIbCKON IEATEIIbHOCTH.

dusuveckoe BOCNIUTAHUE, (POPMHUPOBAHUE KYJIbTYPHI 310POBbS M IMOIMOHAJIBLHOI0 0J1arOIOJIYYHA:

FOTOBHOCTBIO TPUMEHSATh MAaTEMAaTUUECKUE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbS, BEJACHUS 3JJ0POBOIO
oOpa3a )XU3HH (310pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXa, peryisipHas Gu3ndeckas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HAaBbIKA peIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAaKOTO JKe
Ipasa APYroro 4yejaoBeka.

IKoJ0rn4ecKoe BOCIUTAHUE:

OpHEHTAaIlMel Ha MPUMEHEHHE MaTeMaTUUeCKUX 3HAHUI [T pElIeHus 3a71a4 B 00JIaCTH COXPaAaHHOCTH
OKpY’KaroLen cpe/ibl, INITAaHUPOBAHMS TIOCTYIIKOB U OLEHKH UX BO3MOYKHBIX NIOCJIEACTBUN JIJISL OKPYKAIOLEH
CpelIbl; 0CO3HAHHMEM II00ATLHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTeH X pelieHusl.

JInuyHOCTHBIE Pe3yJIbTAaThl, 00ecIeYnBaoIIMe AN TANNIO 00y4aIIerocs K H3MEeHA I0IMMCSl
YCJI0BHAIM COLMAIBHOM M NPUPOAHON cpeabl:

— TOTOBHOCTBIO K JICCTBUSAM B YCJIOBUAX HeOHpe)IeJ'IéHHOCTI/I, MOBBIICHUIO YPOBHSA CcBOEH



KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTD, B TOM YUCJIE YMEHUE YUYUTHCA Y IPYTUX JIIOIEH,

HpI/IO6peTaTb B COBMECTHOI1 ACATCIIBHOCTU HOBBIC 3HAHH, HABBIKW 1 KOMIICTCHIUHA W3 OIIbITA JPYIUX;

— HE00X0MMOCTHIO B JOPMUPOBAHUH HOBBIX 3HAHHIA, B TOM YHCIie (POPMYIHPOBATH UEH, TOHSITHUS,
TUIIOTE3bl 00 00BEKTaxX U SIBJICHUSAX, B TOM YHCIIE paHee HE U3BECTHBIX, OCO3HABATH JIC(UIIUTHI

COOCTBEHHBIX 3HAHUW 1 KOMIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHUE;

— CII0OCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U IeHCTBUS, POPMYIHPOBATH

1 OLCHUBATH PUCKHU U MOCJICACTBUA, (I)OpMI/IPOBaTI) OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTaHpeHMCTHBIG PE3YIbTATBI OCBOCHUS IMPOrpaMMBbI y‘I€6HOFO npeameTa ((BCPOSITHOCTI) " CTaTUCTHUKaA»

XapaKTCPU3YIOTCA OBJIAACHUEM YHUBEPCATIbHbIMU RO3HAGAM E/IbHbIMU deﬁcmeu;wu, YHUBEPCAbHbIMU

KOMMYHUKAMUBHbIMU oeticmeusmu U YHUBEPCAJIbHHIMU PpeCYIAMUCHBIMU oeticmeusmu.

1) Vuusepcanvuvie nosnasamenvhvle oeiicmeus 006ecneuuaiom Gopmuposanue 6A308blx KOZHUMUGHbIX

npoyeccoes 06ytta;0u;uxc;z (06’60€Hu€ Memoo08 NO3HAHUSA OKpyotcarnoweco mupa, NPUMEeREerUe 102u4eCKux,

uUcce008amenbCKux onepayuil, ymeHuii pabomams ¢ uHgopmayueli).

Ba3oBble Jiornueckue JaeiicTBUA:

— BBISIBIIATH M XapaKTEPU30BaTh CYLLIECTBEHHBIEC TPU3HAKU MAaTEMAaTUYECKUX 0OBEKTOB, MOHATH,
OTHOIICHUI MEXy MOHATUSAMU; GOPMYIUPOBATH ONPE/IeNICHUs IOHATUI; yCTaHABIUBATh
CYILECTBEHHBIN MPU3HAK KIacCU(UKALIMH, OCHOBAHUSA AJIs1 0000LICHHS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a;

— BOCIIPUHUMATh, GOPMYIHPOBATH U IPEOOPa30BHIBATH CYKICHUS: YyTBEPAUTEIbHBIE U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE;

— BBISIBIISATH MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOpEUHs B (paKkTax, TaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; Tpe/ylaraTb KPUTEPUH TSI BHISIBIICHUS] 3aKOHOMEPHOCTEN U
MPOTUBOPEUHIA;

— JACJIaTh BBIBOABI C UCIIOJIB30BaAHUEM 3aKOHOB JIOTUKHU, JCAYKTHUBHBIX U HHAYKTHUBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

— pa30upaTh A0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUMN (TIPSMBIE U OT MPOTHUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE IOKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOHpATH c1I0CO0 peleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanboJiee MOIXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUEB).

BasoBrble ncciienoBarebCKHeE JeHCTBUSA:

— HCIIOJIb30BATh BOIIPOCHI KaK HCCIeI0BaTEIbCKUM HWHCTPYMCHT IIO3HAHUAA, q)OpMy.TII/IpOBaTL BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie MpoOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJIMNBATh NCKOMOC U NAHHOC,
(I)OpMI/IpOBaTB TUIIOTE3Y, apryMCHTHUPOBATH CBOIO IMMO3UIIUIO, MHCHHC,

— TPOBOJUTH MO CAMOCTOSITEIIBHO COCTABJICHHOMY ILJIaHY HECJIOMKHBIN 3KCIIEPUMEHT, HEOOJIbIIIOE
MCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MeXIy co00ii;

— CaMOCTOATCIIBHO (I)OpMYJ'II/IpOBaTB O6OGI.I.I€HI/I$I " BBIBOJIBI 1O PE3YJIbTaTaM HpOBCI[éHHOF (&)



HaGHIO,Z[eHI/ISI, HCCICA0BaHHuA, OICHUBATDH I[OCTOBCpHOCTB HOJIY‘-IGHHBIX peSy.HBTaTOB, BBIBOJIOB 1
00001LIEeHNI;

— IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOLECCCA, a TAKIKC BBIABUI'aTh PCANIOJIOKCHUA O €0
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Padora ¢ nndopmanmeii:

— BBISIBJIATH HCAOCTATOYHOCTHh U I/I36I>ITOLIH0CTI) I/IH(I)OpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIA pCHIeHI/Iﬂ
3a/1a4M;

— BBIOMPATH, AaHATN3UPOBATH, CUCTEMATH3HUPOBATh K HHTEPIIPETUPOBATH HH(OPMAIUIO PA3ITUIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

— BbIOMpaTh GOopMy NpeACTaBICHUS HHYOPMALIMY U UJUTFOCTPUPOBATDH PEIlIaeMble 33/Jaul CXEMaMHU,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OLIEHUBATh HAJAEKHOCTh MH(OPMALIUY TIO KPUTEPHUSIM, ITPEITI0KEHHBIM YUUTENIEM HIIN

chopMYITUPOBAaHHBIM CAMOCTOSTEIHHO.

2) Vhusepcanvhvle KOMMYHUKAGMUGHBLE OCLiCMBLUsL 00eCnedUusarom chopmMupo8aHHOCIb COYUALbHBIX
HABLIKO8 0OVHAOWUXCAL.
OO01enue:

— BOCIPUHUMATH U (bOpMy.]'H/IpOBaTI) CY)XXICHHA B COOTBETCTBUU C YCJIOBUAMU U LCIISIMU O6HICHI/I$[;
SICHO, TOYHO, T'PAMOTHO BBIPpaXKaTb CBOIO TOUKY 3pC€HUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh

MOSICHEHHMSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

— B XOJIe 00CYXICHUS 33]1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbI, TPOOIEMBI, pelaeMoin
3aJ1auM, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISATH CBOH CYXICHUS C
CYXIICHUSIMH PYTUX YYaCTHUKOB JMAI0ra, OOHAPYKMBATh Pa3IMYKMe U CXOJCTBO TIO3HIIUH; B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— TMPEACTaBJIATh PE3yNIbTaThl PEHICHUS 331a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BHICTYIUICHHS ¢ YYETOM 3a/1a4 MPE3EHTAIMN U 0COOCHHOCTEH
ayJUTOPHUH.

CorpyaHu4ecTBo:

— IIOHUMATb U UCIIOJIB30BATh IPCUMYILICCTBA KOMaHﬂHOﬁ u I/IH,Z[I/IBH,Z[yaHBHOﬁ pa6OTH IIpH pCIICHUHA
y‘Ie6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— MPUHUMATH 1I€TTh COBMECTHOM JIeATENbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOU paboThI,
pacnpenensiTs BUAbI padoT, J0roBapuBaThCs, 00CYkAaTh MPOIeCcC U pe3yapTaT paboThl; 0000IIaTh
MHEHUS HECKOJIbKUX JTFO/ICH;

— Y4acTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CyKeHUsI, 0OOMEH MHEHUSMHU, MO3TOBbIE IITYPMBI U
p.);

— BBIINIOJHATH CBOIO YaCTb pa6OTLI " KOOPpAUHUPOBATH CBOU JIEHCTBHUS C APYIruMHU YJICHAMH KOMaH/IbI;

— OIIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUS.

3) VYuueepcanvnvie pecynamuenuie oelicmeus obecneuusaom Gopmuposanue cCMblCi08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranm3zanms:



CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aJITOPUTM PELICHU 3aJa4i (MJIM €T0 4acTh), BBIOUpATh CIIOCO0
pelIeHUs ¢ YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BJIaJACTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMTPOLECCa U PE3yJIbTaTa pCHICHUSA

MaTeMaTUIECKOM 3a1a9H;

— HNpeABUACTb TPYAHOCTHU, KOTOPBLIC MOT'YT BOSHUKHYTH IIPU PCIICHHUU 3a/la4, BHOCUTb KOPPCKTUBELI B
JACATCIBHOCTh HA OCHOBEC HOBBIX 06CTO$IT€J'IBCTB, HaﬁILGHHLIX OIHI/I6OK, BBISIBJICHHBIX TPYI[HOCTefl;

— OLIEHMBATh COOTBETCTBUE PE3YJIbTAaTa AESATEIbHOCTH MOCTABICHHOM 1IEJIU U YCIOBUSAM, OOBSICHATh
MIPUYMHBI TOCTHKEHUS UM HEJOCTHKEHUS 11eJTH, HaXOAUTh OIHUOKY, JaBaTh OLIEHKY IPHUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3yNbTaThl OCBOCHHS Kypca «BeposITHOCTh U CTaTHCTHKa» B 8 Kilacce XapaKTepU3YIOTCs
CIIEIYIOIMH YMEHUSMH.

— H3BnekaTs 1 mpeoOpa3oBIBaTh HHPOPMAIIHIO, MPEACTABICHHYIO B BUJE TaOIHII, TUarpaMm,
rpauKOB; MPEACTABIATh JAaHHBIC B BUE TaOIHII, TUarpaMm, rpad)uKoB.

— OnuceiBath JaHHBIC C TIOMOIIBIO CTATUCTUYCCKUX IIOKa3aTeJIe: CpEeaHuX 3HAa4YeHUH U MEp
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE).

— HaxoauTh 9aCTOTHI YUCIIOBBIX 3HAYCHUH 1 YaCTOTHI COOBITHH, B TOM YHCJIIE TT0 pe3yJIbTaTaM
W3MEPEHUH 1 HaOII0ICHUH.

— HaxoauTs BeposTHOCTH clTydailHBIX COOBITUH B OMBITAX, 3HAast BEPOATHOCTH AJIEMEHTaPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMHU.

— MHcnonb3oBath rpaduyeckue MOAETH: IEPEBO CIYYaifHOTO SKCIIEpUMEHTa, JuarpaMmmbl Jiliepa,
YHCIIOBas MpsiMast.

— OHepI/IpOBaTI) IMOHATUAMMU: MHOXKECTBO, IIOJAMHOKECTBO, BBINIOJIHATE OII€pallki HaJl MHOXCCTBaAMM:
O6’BCI[I/IH6HI/I6, MEPECCUCHUEC, JOIIOJTHEHUEC, IICPECUNUCIATE 3JIEMCHTEI MHOXECCTB, IPUMCHSATH CBOMCTBaA
MHOMXCCTB.

— Hcnonp3oBaTh rpacbnquKoe MMpeaACTAaBJICHHUC MHOKCCTB U CBSI3EH MCKAY HUMU I OITMCAaHUA
IIpouecCcoB U fIBJ'IeHHfI, B TOM YHUCIJIC ITPU PCHICHUH 3a4a4 U3 JPYTrUux y‘le6HHX NpeaAMETOB U KYpPCOB.



TEMATHYECKOE INIAHUPOBAHHUE

n/n

HaunmenoBaHue pa3jie/ioB H TeM MPOrpaMMbl

KosmuecTBo yacos

BCeTroO

KOHTPOJIbHbBIE
padoTnl

npaKTHYecKne
padoTnl

Jlara
H3YYeHHS

Buasi
JAeATeJIbHOCTH

Buel, popmbl
KOHTPOJIs

DJIeKTpOHHbIe (HU(PPOBBIE)
o0pa3oBaTeTbHBIE PecypCchbl

Pa3x

ea 1. IloBTopenne Kypca 7 Kjaacca

1.1

HpeHCTaBHeIII/le JIaHHBIX.

0.5

IloBTOpATH
U3y4EHHOE U
BBICTPaNBaTh
cucTeMy
3HaHWil.; PemaTp
3a71a4M Ha
[pe/ICTaBICHUE
U ONUCaHue
TaHHBIX C
TIOMOLIBIO
l/l3y'-leHHle
XapaKTEepHUCTHUK.;
Pemiate 3anaun
Ha
[peICTaBICHUE
TPYHIUPOBAHHBI
X JaHHBIX U
OIMCcaHue
ciryqaiHoI
N3MEHYMBOCTH.;
PemaTs 3anaun
Ha OIpe/IeICHUe
4aCTOTHI
CITyqaiHBIX
COOBITHH,
00CyX)IeHHE
[IPUMEPOB
CITyqaiHBIX
COOBITHI,
MaJIOBEPOSTHBIX
U IPAKTUYECKH
IOCTOBEPHBIX
CITyqaiHBIX
COOBITHH, HX
POJIH B TIPHUPO/IE
U JKU3HU
ueoBeKa. ;

'YcTHBII onpoc;
[TrceMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/Tesson/1988/main

/

1.2.

OrnucartenbHas CTaTHCTHKA.

0.5

IIoBTOPSITH
N3y4EHHOE U
BBICTPAaNBAaTh
crcTeMy
3HaHMii.; PemaTh
3a/1a41 HA
[peCcTaBICHuE
U OIHCaHKe
TAaHHBIX C
[TOMOIIBIO

N3Y4YCHHBIX

'Y CTHBIH ompoc;
[TucbMeHHBII

KOHTPOJIb,

https://infourok.ru/opisatelnaya-statistika-

4779363.html



https://resh.edu.ru/subject/lesson/1988/main/
https://resh.edu.ru/subject/lesson/1988/main/
https://infourok.ru/opisatelnaya-statistika-4779363.html
https://infourok.ru/opisatelnaya-statistika-4779363.html

XapaKTePUCTHK.;
Perats 3agaun
Ha
[Ipe/ICTaBIICHHE
rpYIITUPOBAHHBL
X JaHHBIX U
ornrcaHue
cirydaifHoi
M3MEHYHMBOCTH. ;
Pemrate 3aaun
Ha OIIpeielIeHre
4acTOTHI
cirydaiiHbIX
COOBITHIA,
oOCyxaeHue
[PUMEPOB
CITy4JaiHBIX
COOBITHIA,
MaJIOBEPOSITHBIX
Y IPaKTUYECKU
IOCTOBEPHBIX
CIrydaifHbIX
COOBITHH, UX
pOJIH B IIPUpPOJIE
" )XU3HU
YesoBeKa.;

13.

CiydaiiHasi U3MEHYHUBOCTb.

05

Pemarsb 3anaun
Ha
[peICTaBICHUE
rPYHIUPOBAHHBI
X JaHHBIX U
OIrucaHue
ciryqaiHOM
M3MEHYUBOCTH. ;
PemaTs 3a1aun
Ha OIpeeIeHue
4aCTOTBHI
CITyqaiHBIX
COOBITHH,
00CyXIeHHE
[IPUMEPOB
CITyJaiHBIX
COOBITHH,
MaJIOBEPOSTHBIX
U IPAKTUYECKH
TIOCTOBEPHBIX
CITyqaiHBIX
COOBITHH, KX
POJIH B IPHPOJIE
1 KA3HU
uemoBeKa.

YcTHBI o1poc;
[IrceMeHHbIH
KOHTPOJIb;

https://yandex.ru/tutor/uroki/klass-

7/funkcionalnaya-gramotnost/22-05-
teoriya-veroyatnosti-statistika-i-razvitie-

funkcionalnoj-gramotnosti-6-sluchajnaya-

izmenchivost_4b48d8fe243e908c810ec35d

f2f8c1e0/

1.4.

Cpennue uuciIoBoro Habopa.

0.5

Pemats 3aga4yu
Ha
[peCcTaBICHuE
TPYHITUPOBAHHBL
X TAHHBIX K
orucaHue

cirydqaiHoN
W3MECHYUBOCTH. ;
Pemats 3a1aun

'YcTHBIH onpoc;
[IrcbMeHHBIH
KOHTPOJIb;



https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/

Ha OIpeJIeIIeHUe
JaCTOTHI
cirydaifHbIX
COOBITHIA,
00CyXICHHE
pHMEpOB
cirydaifHbIX
CcOOBITUH,
MaJIOBEPOSITHBIX
U IPaKTHYECKU
I0CTOBEPHBIX
cirydaifHbIX
COOBITHH, UX
pOJIHU B IpUpoe
U KU3HU
uesoBeKa.;

1.5.

CiyyaiiHble COOBITHSL

0.5

Pemats 3agaun
Ha
[pe/ICTaBICHHE
IPYNIUPOBAHHBI
X JAHHBIX U
ornrcaHue
citydaitHoit
HU3MCHYHUBOCTH.
Pemiate 3anaun
Ha ONpeeneHne
YaCTOThI
CITyqaiHBIX
COOBITHH,
o0CyX)IeHHE
[PUMEPOB
CITyqaiHBIX
COOBITHH,
MaJIOBEPOSTHBIX
U IPAKTUYECKH
IOCTOBEPHBIX
CITyqaiHBIX
COOBITHH, KX
pOJIM B IPHPOJIE
1 )KA3HU
ueroBeKa.

YcTHBIH orpoc;
[TrceMeHHBIH
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/2571/start/

1.6.

BeposiTHOCTH M 4acTOTHI.

0.5

PemaTs 3agaun
Ha
[peCTaBICHUE
TPYNITUPOBAHHBL
X TAHHBIX K
ornucaHue
cIrydqaiHOI
M3MEHYUBOCTH. ;
Pemath 3agaun
Ha ONpeeeHne
YaCTOTHI
CITyqaiHBIX
COOBITHI,
00CyXIeHHE
[IPUMEPOB
CITyqaiHBIX
COOBITHI,
MaJIOBEPOSTHBIX

1 IIPAKTHICCKU

'Y CTHBIIH onpoc;

https://foxford.ru/wiki/matematika/veroyatn

ost-sluchaynogo-sobytiya



https://resh.edu.ru/subject/lesson/2571/start/
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya

IOCTOBEPHBIX
cirydaifHbIX
COOBITHH, X
POJIU B IIPUPOJIE
U KU3HA
JenoBeKa.;

1.7.

Knaccuueckue monenu TEOopun BepOﬂTHOCTeﬁI MOHETa U urpajibHas KOCTb

0.5

Perats 3agaun
Ha
[Ipe/ICTaBICHHE
rpYIITUPOBAHHEI
X JaHHBIX U
ornrcaHue
cirydaifHoi
M3MEHYHMBOCTH. ;
PemaTs 3agaun
Ha OIpeieTieHne
4aCTOTHI
CITy4qaiHBIX
COOBITHIA,
o0cyxIeHHE
IPUMEPOB
CIrydaifHbIX
COOBITHH,
MaJIOBEPOSITHBIX
Y IPaKTUYECKU
IOCTOBEPHBIX
CITyqaiHBIX
COOBITHH, UX
pOJIM B IPHPOJIE
1 )KU3HU
YeJIoBeKa.;

KonTponbHas pabora;

Hroro no paszzueny

Pazgen 2. OnucaresibHasi CTATHCTHKA. PaccenBanue JaHHBIX

2.1.

OTKJIOHEHHU 1.

OcBauBaTh
[TOHSTHS:
Ecriepeust u
CTaHAapTHOE
OTKJIOHEHHE,
HCIIOJIB30BAThH
TH
XapaKTepPUCTUKA
LIS OTIMCaHMs
paccenBaHuUs
TaHHBIX.

YCcTHBII onpoc

2.2.

Jlucriepcust 4MCIIOBOrO Habopa.

OcBauBaTh
[IOHSTHS:
mcrepcust 1
CTaHzapTHOE
OTKJIOHEHHE,
HCITIONIB30BATh
5TH
XapaKTepUCTUKA
LIS OTTHCaHMs
paccemBaHUst
TaHHBIX.

'Y CTHBIN onpoc

https:/Tresh.edu.ru/subject/lesson/3409/start/

2.3.

CTaHHapTHOC OTKJIOHCHHUE YHCIIOBOT'O Ha6opa.

BriaBuraTthr
TUII0TE3BI 00
OTCYTCTBHU WJIH

'YcTHBIN onpoc

https://resh.edu.ru/subject/lesson/1301/



https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/1301/

HaJIM4YUU CBA3U
110 JuarpamMmam
pacCceuBaHUs.

2.4.

I[HarpaMMI)I paccenBaHust

0.5

Ctpouth
arpamMMebl
paccenBaHus 110
UMEIOIMCS
TaHHBIM, B TOM
qHcIe C
[IOMOILBIO
KOMIIBIOTEpa

[IpakTrueckas
pabora

Uror

0 110 pasziery

Pasnen 3. MuoxecrBa

3.1

MHOkKeCTBO, MOJIMHOXKECTBO.

OcBauBaTh
[TOHSATHS:
MHOY€ECTBO,
2JIEMEHT
MHOYECTBA,
HOJMHOYKECTBO.

'YcTHBIH onpoc

https:/ffoxford.ru/wiki/matematika/mnogest

\voelementmnogestva

3.2.

Onepauuu HaJl MHOKECTBaAMH: 06'beHHHeHHe, TIEpECeUCHNE, NOIOJIHEHHUE.

0.25

Boinonssts
orepanuy Haj
MHOKECTBAMH:
00beTUHEHHE,
nepecevyeHue,
IOTOJIHEHHE.

VcTHBIH ompoc

https:/ffoxford.ru/wiki/matematika/peresech

enie-ob-edinenie-i-raznost-chislovyh-

mnozhestv

3.3.

CBoiicTBa onepannii HaJi MHOKECTBAMH: [IEPEMECTUTENILHOE, COYETATENIBHOE,
pacrpeieuTe bHOE, BKIIOYEHHUS.

Wcnonb3oBath
cBOlicTBA:
[ePEMECTUTENBH
oe,
coveTaTenbHOe,
pacrpenenuTenb
HOE,
BKJTIOUCHUSI.

YcTHBIN onpoc

3.4.

I'paduueckoe NpeCcTaBICHUE MHOXKECTB.

0.5

Hroro no paszueny:

Pa3zgen 4. BeposiTHOCTD CJIy4aifHOr0 COOBITHS

4.1.

DneMeHTapHbIE COOBITHSL.

0.5

OcBauBaTh
[TOHSTHS:
2JIEMEHTapHOE
coObITHE,
ciryqaiiHoe
COOBITHE KaK
COBOKYITHOCTB
OJIaronpuUsTCTBY
FOLINX
3JIEeMEHTAapPHBIX
COOBITHI,
PaBHOBO3MOYKHBI
€ 3JIEMEHTapHBIE

COOBITHS.

'Y CTHBIN onpoc



https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv
https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv
https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv

4.2.

CiyuaiiHble COOBITHS.

0.5

Pemate 3amauu
Ha BBIYUCIICHHE
BEPOSTHOCTEH
COOBITHIT 10|
BEPOSTHOCTSIM
DJIEMEHTAPHBIX
coObITUI
cirydaifHoro
OIlbITA.;
Pemrate 3amaun
Ha BBbIYUCIICHUE
BEpOSTHOCTEH
coObITHI B
OrbITax d
PaBHOBO3MO)KHBI
MU
37IeMEHTapHBIMU
COOBITUSIMH, B
TOM 4uClIe ¢
HIOMOILIBIO
KOMIIBIOTEPA. ;
ITpoBoauTh M
u3yanb OIIBITHI
c
PaBHOBO3MOXHBI
MH
9JIEMEHTAPHBIMI
coOBITHSIMH (C

HCIIOIb30BaHNE
M MOHET,
UrpajIbHBIX
KOCTeH, Apyrux
MO/IeNIeit) B Xoe
MTPaKTUYECKON
paboTHL.;

'Y CTHBIH onpoc;
[IricbMeHHBIT
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-
Vveroiatnostei-9277/kakie-byvaiut-

sluchainye-sobytiia-12794

43.

BaronpusTCTBYIOIIHE YJIeMEHTaPHbIE COOBITHSL.

05

0,25

OcBauBaTh
[TOHSATHS:
JJIEMEHTApHOE
coObITHE,
ciryqaiiHOe
coObITHE KaK
COBOKYITHOCTB
0JIarONpuUsITCTBY
FOLINX
3JIEMEHTAPHBIX
COOBITHH,
[PaBHOBO3MOYKHBI
€ 2JIeMEHTapHBIE
coObITHS.;Perat
b 3amayd  Haj
BBIUKCIICHHE

BEPOATHOCTEH
COOBITHI o)
BEPOATHOCTSIM
JIEMEHTAPHBIX
COOBITHI
ciryqaifHOro
OIbITA.;

Y cTHBI o1poc;
[ [1icbMeHHBIT
KOHTPOJIb;

https://www.yaklass.ru/p/ege/matematika20

22/ege-trenazher-profilnyi-uroven-

6670658/nakhozhdenie-veroiatnosti-

sobytiia-zadanie-2-6645636/re-6e3f250¢c-

d096-4aad-bef3-6ed647eb94c8



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8

4.4,

BeposiTHOCTH COOBITHH.

0.25

Pemate 3amauu
Ha BBIYUCIICHHE
BEPOSTHOCTEH
COOBITHI B
OITBITaX d
[PaBHOBO3MOXKHBI
MU
3JIeMEHTapHBIMU
cOOBITUSIMH, B
TOM 4HCle C
[IOMOILBIO
KOMITBIOTEPpA. ;
[IpoBoIUTH U
H3y4aTh OIBITHI
c
PaBHOBO3MOXKHBI
MU
3JIeMEHTapHBIMU
coOBbITHAMU (C
HCIIOJIb30BaHHE
M MOHET,
HFpaHbeIX
KOCTel, ApyrHux
Mozeseit) B Xxone
NPaKTHYECKOH
paboTHI.;

'Y CTHBIH onpoc;
[IricbMeHHBIT
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/9-

klass/elementy-kombinatoriki-statistiki-i-
teorii-veroiatnostei-10205/elementy-teorii-

\veroiatnosti-nakhozhdenie-veroiatnosti-

12691
https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-
\veroiatnostei-9277/veroiatnost-sobytiia-

9278

4.5.

OnbITH C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMA COOBITHSIMH.

OcBauBaTh
MTOHSATHS:
JJIEMEHTapHOE
coObITHE,
ciryqaiiHoe
coObITHE KaK
COBOKYITHOCTB
0JIarONpUSTCTBY
FOLIIX
9JIEMEHTAPHBIX
COOBITHH,
[PaBHOBO3MOXHBI
€ JIEMEHTAPHBIC
COOBITHSL.
Pemrate 3amaun
HA BBIYUCIICHUE
BEPOATHOCTCH
COOBITHI 110
BEPOSITHOCTSIM
3JIEeMEHTAPHBIX
CcOOBITHI
CcITy4qaifHOTrO
OIbITA.

Y cTHBI o1poc;
[IrceMeHHbIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/9-

klass/elementy-kombinatoriki-statistiki-i-
teorii-veroiatnostei-10205/elementy-teorii-

\veroiatnosti-nakhozhdenie-veroiatnosti-

12691/re-bdb9810f-c34b-44a9-bead-

c73c7c1120ff

4.6.

CryyaiiHblif BBIOOD.

Pemiats 3agauu
Ha BBIYUCIICHUE
BEPOATHOCTEH
cOOBITHI B
OIbITax C
PaBHOBO3MOYKHBI
MH
3JIeMEHTapPHBIMU

'YcTHBIH onpoc;
[IrcbMeHHBIH
KOHTPOJIb;

COOBITHSIMH, B

https://www.yaklass.ru/p/algebra/9-

klass/elementy-kombinatoriki-statistiki-i-

teorii-veroiatnostei-10205/elementy-teorii-

\veroiatnosti-nakhozhdenie-veroiatnosti-

12691/re-bdb9810f-c34b-44a9-bead-

c73c7¢1120ff



https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff

TOM YHCJIE C
ITOMOIIBIO
KOMITBIOTEpA

4.7.

HpaKTI/I‘{CCKaH pa60Ta «OTMBITBI € PaBHOBO3MOKHBIMUA 3JIEMEHTAPHBIMA COOBITHSIMID

09

'YcTHBII onpoc;
[TuceMeHHBIH
KOHTPOJIb;

Hroro no pasaeny:

Pa3gen 5. BBenenne B Teopuio rpagos

5.1

Jepeso.

DY

=

OcBauBaThb
kak rpap 6e3
BepIIrHA (JILCT)

MyTh B JiepeBe,
nuametp
nepeBa.;
Usyuats
CBOHCTBa
niepeBa:
CYILLIECTBOBAHHE
BUCSUCH
BEPILUHBI,

IBYMST
BEPLINHAMH,

pEdep.;

HepedrcIeHue
myTeil B Aepese.
ompeziesieHue

umn  pébep B
OMHApPHOTO
qrcie
[PUMCHCHHEM

IIpaBUIa
YMHOXXEHHS.

LUKJIa, BUCAYas

BETBb  JIEPEBa,

€TMHCTBEHHOCTh
Ty TH MEXY]|

CBS3b MEXKIY)
YHUCJIOM BEPILIMH
" YUCJIOM

Pemate 3amaun
HA  MOHMCK U

qKCiia  BEpIUMH
nepeBe,  00xoz|

epeBa, B TOM

'Y CTHBII o1poc;

roHsiTHs: 1epeBo[llnceMeHHbIi

KOHTPOJIb,

>

>

q

https://foxford.ru/wiki/matematika/polnyj-

araf

5.2.

CBoiicTBa AepeBa: eAMHCTBEHHOCTH ITyTH, CYIIECTBOBAHUE BUCSIYEH BEPIIHHBI, CBI3b MEXKIY
YHCIIOM BEPIINH U YHCIoM pEdep.

OcBauBaTh

kak Tpad Oe3

myTh B JIEpeBe,
amerp
nepeBa.;
3ydaTh
CBOICTBA

JICpEBa:

LMKJIa, BHCSYas
BepIunHa (JILCT),
BCTBb  JIEpeBa,|

'YcTHBIIH onpoc;

moHATHA: fepeBo[llnceMeHHbIiI

KOHTPOJIb,

https://foxford.ru/wiki/matematika/derevo-

variantov



https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/derevo-variantov

CYILIECTBOBAHHUE
BHCSTUCH
BEPILHHBI,
€IMHCTBEHHOCTD
[y TH MEXY|
IBYMst
BEpLINHAMH,
CBSI3b MEXY]
UMCIIOM BEpIIUH
u YHCIIOM
pEbep.;

53.

ITpaBnIIO yMHOXKEHHSL.

Pemrate 3aaun  |YcTHBIN orpoc;
Ha IIOUCK U [TuceMeHHBII
[EpeYNCICHHE [KOHTPOIB;
myTel B iepeBe,
oIpezeeHne
YpCIa BEpIIMH
i pédep B
nepese, 00Xoxn
GuHApHOrO
iepeBa, B TOM
qHCIe C
npumeHeHneM
npaBuIIa
YMHOXKEHHSL. ;

https://foxtord.ru/wiki/matematika/pravilo-

proizvedeniya

Hror

0 110 pazzey:

Pazgen 6. Ciryuaiinbie coObITHSI

6.1.

TIpOTHBOIONOKHOE COOBITHE.

OcBauBaTh YCTHBIN o1poc;
[TOHSTHUS: [IrceMeHHbIH
B3aHMHO KOHTPOJIb;
[IPOTHBOIOJIOKH
bIe COOBITHS,
omepauu  Haj
COOBITUSAMHU,
00beqUHEHHE U
nepeceueHue
COOBITHH,
arpamMmma
Ditnepa
(Diinepa—
Benna),
COBMECTHBIC ¥
HECOBMECTHBIE
COOBITHSL.
3ydaTh
TEOpPEMBI o
BEPOSITHOCTH
00bEIMHEHUS
IBYX COOBITHIA
(popmys
CITOXKEHUST
BEpOSITHOCTE).

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-
\veroiatnostei-9277/kombinatcii-sobytii-

protivopolozhnye-sobytiia-12795

6.2.

Juarpamma Diinepa.

0.5

Pemrate 3amaum, |YcTHBIH orpoc;

B ToM uwmcie|[lucbmMeHHBIN
[rexcroBbIE KOHTPOJIb;

https:/7infourok.ru/material. html?mid=5458

9



https://foxford.ru/wiki/matematika/pravilo-proizvedeniya
https://foxford.ru/wiki/matematika/pravilo-proizvedeniya
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://infourok.ru/material.html?mid=54589
https://infourok.ru/material.html?mid=54589

3aaun
orpezeeHne

BEPOSTHOCTEH

00'beIUHEHHUS
[epeceueHus
COOBITHI
[TOMOILLBIO
YHCITIOBOU
PSMOH,
uarpamm
Diinepa,
(hopMyIIBI
CIIOMKEHUSI

BEpPOSITHOCTEIA.;

Ha|

u

q

6.3.

OObeMHEHHE U NTePeceueHe COOBITHIA.

0.5

OcBauBaTh
[TOHSATHS:
[IPaBUIIO

YcTHBIH orpoc;
[TrceMeHHBIH
KOHTPOJIb;

YMHOXKEHHSI
BEPOSTHOCTEH,
yCIOoBHast
BEPOATHOCT,
HE3aBHCUMBIC
COOBITHSI ZIEPEBO
cirydaifHoro
OIbITA.;
N3zyuats
CBOICTBa
(ompeneneHus)
HE3aBUCHMBIX
COOBITHA. ;
Pemate 3amaun
Ha
omnpezeneHne u
HCIIOIb30BaHNE
HE3aBUCHMBIX
COOBITHIA. ;
Penrate 3anaun
Ha TIOUCK
BEPOSITHOCTEH, B
TOM 4HCIIe
YCIIOBHBIX, C
HCIIOIb30BaHNE
M JiepeBa
CITyqaifHOT O
ombITa.;

6.4.

HecoBmecTHBIE COOBITHSL

OcBauBaTh
[IOHSTHS:
B3aMHO

[IPOTHBOIIOJIOKH
ble COOBITHS,

oreparu
COOBITUSIMU,

00beIMHEHHE U

nepeceveHme
COOBITHI,
marpamma
Oitnepa

(Oitnepa—

'YcTHBIH onpoc;
[TucbMeHHBII
KOHTPOJIb;

HaJy

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-

Vveroiatnostei-9277/kakie-byvaiut-

sluchainye-sobytiia-12794/re-8438e5dc-

d5d5-4d2d-80b77-
e6ea037d22c9/pe?resultld=3739832575&c

=1



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1

Benna),
COBMECTHBIC U
HECOBMECTHBIC
coObItHs.;M3yda
Th TEOPEMBI O
BEPOSTHOCTU
00beIMHEHHS
ByX  COOBITHI
(popmyas
CIIOXKEHUS
BEPOSITHOCTEN).;

6.5.

DopmyIia CI0kKEHHUs BEPOATHOCTEH.

0.25

Pemate 3amaum,
B TOM 4YHCIe
TEKCTOBBIC
3a7aun Ha|
orpe/eeHue
BEpOSTHOCTEH
00bEeTUHEHUST U
TepeceyeHus
COOBITHI d
IIOMOLIBI0
YHCIIOBOI
npsSMOi,
arpamMm
Ditnepa,
(hopmyJIbI
CIIOKEHUS
BEPOATHOCTEH. ;
OcBauBaTh
MOHSTHS:
[IPaBUIIO
YMHO)XEHHS.
BEPOATHOCTEH,
ycloBHast
BEPOSITHOCTD,
HE3aBHCHMBIC
COOBITHS 1€PEBO
CITyqaifHOTr O
OIIBITA.;

'Y CTHBII o1poc;
[TrceMeHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii- )
\eroiatnostei-9277/slozhenie-veroiatnostei-

12796

6.6.

IIpaBuiio yMHOKEHHS BEPOSTHOCTEH.

3ydaTh
CBOIICTBA
(ompenencHus)
HE3aBHCHMBIX
COOBITHIA. ;
Pemate 3amaun
Ha OmpenesieHue
u
HCIIOJIb30BaHNE
HE3aBHCHMBIX
COOBITHIA. ;
Pemats 3aga4yu
Ha TOMCK
BEPOSITHOCTEH, B
TOM YncIe
YCIIOBHBIX, C
HCIIOJIb30BaHNE

'YcTHBIH onpoc;
[IrceMeHHbII
KOHTPOJIb;

M JI€pEBA

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-

\veroiatnostei-9277/nezavisimye-sobytiia-

umnozhenie-veroiatnostei-12797



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797

ciryyaifHoro
OIIBITA.;

6.7.

VYcnoBHas BEPOSATHOCTD.

0.25

OcBauBaTh
[TOHSITHS:
B3aHMHO
[IPOTHBOIIOJIOKH
bIC COOBITHS,
orepanuy HaJ|
COOBITUSIMHU,
00bEeJMHEHHE U
repeceueHue
COOBITUH,
arpamMma
Diinepa
(Ditnepa—
BenHa),
COBMECTHBIE U
HECOBMECTHBIC
coObITHSL.;

'Y CTHBIH onpoc;
[TuceMeHHBIH
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/4064/cons

pect/38068/

6.8.

HesaBucumbie COOBITHSI.

Usyuats
TEOpEeMbI of
BEPOSITHOCTH
00beIMHEHHS
ByX  COOBITHI
(popmyis
CIIOMKEHUSI
BEPOSITHOCTEH).;
Pewats 3amauu,
B TOM uHCIIE
TEKCTOBbIC
3a7a4n Ha|
onpeziesieHue
BEPOATHOCTEH
00BENUHEHUS U
repeceueH s
coOBITHIT d
OMOIIBIO

UM CIIOBOM
MIPSAMOH,
muarpaMM
Ditnepa,
(hopmyIbI
CIIOXKEHUSI
BEPOATHOCTEH. ;

VeTHBIH onpoc;
[TucbMeHHbBIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-
\veroiatnostei-9277/nezavisimye-sobytiia-

umnozhenie-veroiatnostei-12797

6.9.

HPCHCTHBHCHI/IC cnyqaix‘moro OKCNIEpUMEHTA B BHUAC JI€pEBA.

0.25

OcBauBaTh
OHSATHSA:
paBHIIO
YMHOXKEHHS
BEPOATHOCTEH,
yCIIOBHAsI
BEPOSATHOCTS,
HE3aBUCHMBIC
COOBITHS IEPEBO
ciryqaifHOro
OIbITA.;
3ydaTh
CBOICTBa

'YcTHBIH onpoc;
[TucbMeHHBII
KOHTPOJIb;

(ompeneneHus)



https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797

HE3aBHCHMBIX
COOBITHIA.;
Pemate 3amauu
Ha OmpeneieHue
u
HCII0JIb30BaHNE
HE3aBHCHMBIX
COOBITHH.;
PermaTs 3a1aun
Ha ITOMCK
BEpOSITHOCTEH, B
TOM 4YHncIe
YCJIOBHBIX, C
HCIIOJIb30BaHNE
M JiepeBa
CITy4aiHOoro

OmbITA.

Hroro no pasneiny:

Pazen 7. O6obmenne, KOHTPOIb

7.1

IIpencraBienye JaHHbBIX.

05

IToBTOPATH
U3y4EHHOE u
B bICT‘pal/l BaTb
cHCTEMY
3HAHUM.;

Pemars 3amaun
Ha
[Ipe/ICTaBICHUE

u OMKCaHUE]
TaHHBIX q
[TOMOIIIBIO
H3y4EHHBIX
XapaKTEpPUCTHK.;

VeTHBIH onpoc;
[TucbMeHHbIH
KOHTPOJIb;

7.2.

OrnucarenbHas CTaTUCTHKA.

0.5

PemaTe 3agaun ¢
[IPUMEHEHUEM

rpados.;

Y CTHBI o1poc;
[IrceMeHHbI
KOHTPOJIb;

7.3.

T'pader.

Pemate 3amaun
Ha HaxOXIEHUE
BEPOSITHOCTH
CITyqaifHOT O
COOBITHS 110
BEPOSTHOCTSIM
DIIEMEHTAPHBIX
COOBITHI, B TOM
YKCiIe B OMBITAX
c
[PaBHOBO3MOYKHBI
MU
DIIEMEHTAPHBIME
COOBITUSIMU.

'YcTHBIIH onpoc;
[IrceMeHHbII
KOHTPOJIb;

https:/Tresh.edu.ru/subject/lesson/3059/start/

7.4.

BeposTHOCTE CcIy4aifHOrO COOBITHS.

Pemate 3amaun
HA HAXOXJIEHUE
BEPOATHOCTEH

00bEIMHEHUS U

'YcTHBIH onpoc;
[IrcbMeHHBIH
KOHTPOJIb;

TIEPECCUCHU ST

https://www.yaklass.ru/p/ege/matematika/p

odgotovka-k-ege-po-matematike-profilnyi-

uroven-10744/veroiatnost-sluchainogo-

sobytiia-zadacha-4-536377



https://resh.edu.ru/subject/lesson/3059/start/
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377

COOBITHI, B TOM
qrcie
HE3aBHCHUMBIX, C
UCIIONIb30BAHNC
M rpadHyecKux
[Ipe/ICTaBICHUN
" JiepeBa)|
cirydaifHoro
ombITa.;




7.5.

OneMeHThl KOMOMHATOPHUKH.

Perats 3aaun
Ha
repeyrciIeHne
KOMOHMHAIM I
(amcia
[1epEeCTaHOBOK,
uucna
coueTaHuit), Ha
HAXOX/ICHUE
BEpOSTHOCTEH
cOOBITHH C
[IPUMECHEHUEM
KOMOUHATOPUKHU
, B TOM YHUCIIE C
HCIIOJIb30BaHNE
M TPEyroJbHUKA
[Tackais.;

'Y CTHBIH onpoc;
[TuceMeHHBI
KOHTPOJIb;

https://resh.edu.ru/subject/Tesson/1564/start/

Hroro no paszneny:

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://resh.edu.ru/subject/lesson/1564/start/

IHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka KounyecTBOo 4acoB [ara Buabl, popmbl
n/m H3Yy4YC€HHUSA | KOHTPOJISA
BCE€Iro | KOHTPOJIbHBIC | IPAKTUYECCKHUE
padoThbI padoThI
1 [IpencraBieHNe TaHHBIX B TAOJIHIAX. 1 0 05 VCTHBIH onpoc;
) [IpakTHYecKue BHIYUCICHNS 110 ITpakTHueckas
Ta0JIMYHBIM JIaHHBIM. pabora;
2 Vi3BreueHne U HHTEPIpETALUs 1 0 05 VCTHBIH 0mpoc;
) TaGunaHbIX faHHBIX. [IpakTHyeckas ITpakTHueckas
paboTa « Tabuuubd» pabora;
3 ['paduueckoe npeacTaBieHHE NaHHBIX B ] 0 05 Y CTHBIH 0mpoc;
) BHIe KPYTOBBIX, CTOJIOUATBIX JHATPAMM. IpakTHueckas
UTeHue 1 OCTPOEHUE UarpaMm. pa6ora;
4 [lemorpaduueckue quarpaMmel. 1 0 05 YcTHBIH onpoc;
[paxTueckas paboTa «/luarpaMmb» IpakTHueckas
pabora;
5 Unciiosbie Habopsl. CpenHee 1 0 05 VYerHbli ompoc;
apudmeriyeckoe. IpakTuueckas
paborta;
6 Menuana uiciI0Boro Habopa. 1 0 05 ITpaxTHyeckast
Y CTOIHYNBOCTD MEIMAHBI. paborta;
TecTuposanue;
7 [IpakTuyeckas padora «CpenHue 1 0 0.5 YerHbli onpoc;
3HAYEHHSD) ITpakTuyeckas
paborta;
8 HauGoJib1iee 1 HaMMEHbIIIEE 3HAYCHUS 1 0 05 VYcrHblit onpoc;
urciioBoro Habopa. Pa3zmax. IIpakTnueckas
paborta;
9 CiyuaiiHas u3MeH4MBOCTb. YacToTa 1 0 05 VeTHbIi onpoc;
3HAUYEHUH B MAaCCUBE JIaHHBIX IpakTnueckas
paborta;
10 ['pynnuposka. I'ncrorpammsl. 1 0 05 YerHbli onpoc;
IIpaktiueckas
paborta;
11 [pakTuueckas pabota « CiayuaiiHas 1 0 05 VcTHBIi onpoc;
M3MEHIHBOCTBY ITpaxTrueckas
paborta;
12 ['pad. IIpencraBienue 3anaqu ¢ 1 0 05 YerHbli onpoc;
moMoIIIbIo rpada IpakTuueckas paboTa;
13 [TyTb K rpade. DitnepoB myTh. 1 0 05 VYerHblid onpoc;
(OpHeHTHpOBaHHBIE IPa(BbL ITpaxTuueckas paboTa;
14 Cory4qaiiHBII OIIBIT U CIy4daifHOE COOBITHE. |1 0 0.5 VcerHsli ompoc;
BeposTHOCTD M 4aCTOTA COOBITHS. IpakTuueckas paboTa;
15 MoHeTa 1 Hr'pabHasi KOCTh B TEOPUH 1 1 0 IpakTHaeckas
BEPOSITHOCTEH. paborta;
TectupoBanue;
16 [IpakTndeckas pabora « Yacrora 1 0 05 YcTHbli ompoc;
BEIITATEHUS OPIIa» ITpaxTrdeckas paboTa;
17 KonTpoinbHas paGora Nel 1 0 0 KonTponbsHas pabora
18 [Tucnepcust uncnoBoro Habopa u 1 0 05 VYerHslit ompoc;
cTaHmapTHOE OTKJIOHEHHUE. ITpaxTrdeckas paboTa;
19 /lnarpaMMbl paccenBaHUs 1 0 05 YcTHBIH ompoc;
ITpakTrueckas paboTa;
20 MHOKecTBO U TOAMHOKecTBO. Onepanuu (1 0 05 YcTHBIH orpoc;
' HaJl MHOKECTBAMU ITpakTrueckas paboTa;
21 CpoiicTBa onepanuii HaJl MHO)KECTBaMHU. |1 0 05 IpakTuueckas
["paduaeckoe npencTaBIeHIE MHOXKECTB pabora;

TecrupoBanue;




22 (DeMeHTapHbIe U CiTyqaifHble COOBITUS. |1 05 YcTHBIH onpoc;
' ITpaxTrueckas pabora;
23 BepositHocTH coObITHIL. Pemenne 3amaa |1 05 YcrHblii orpoc;
' ITpaxTrueckas paboTa;
24 [TpakTaeckas paboTa. « OIBITEL 1 0.5 YerHblii onpoc;
[PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU INpaxtHyeckas pabora;
coOBITHIMI
25 [lepeBo u ero coiicTa 1 05 I[MpakTuueckas
’ pabora;
TecrupoBanue;
26 [IpaBuiio ymMHOXeHus. Pemenue 3anau 1 05 YcTHBIH orpoc;
' [pakTuueckas paboTa;
[IpoTuBoONOIOKHOE COOBITHE. JlnarpamMma |1 05 YcTHBIH orpoc;

27.

Oiinepa

ITpakTnyeckas pabora;




28 (O0beanHeHNe U epecedeHne COObITHIT 1 05 YcTHBIH ompoc;
ITpaxTrueckas paboTa;

29. HecoBmectHblie coObITHs. Dopmyina 1 05 YcTHBIH orpoc;
CI10)KEHUSI BEPOSITHOCTEN ITpaxTrueckas pabora;

30. [IpaBuIIO YMHOMKEHUS BEPOSITHOCTEH. 1 0 IpakTuueckas
VciloBHAsI BEPOSITHOCTD pabora;

TecrupoBanue;

3 1 HezaBucumble cobbITus. IIpencrasnenue |1 05 YcTHBIH orpoc;
CilyqalfHOro 3KCIIEpUMEHTA B BUJE ITpakTryeckas pabora;
epesa.

32. [IpencraBienue naHublx. OnucarensbHas |1 05 YcrHblit orpoc;
craTuctHka. I'padbr IpaxTuieckas pabora;

33 BeposiITHOCTB CITy4aifHOro COOBITHS. 1 05 YcTHBIH orpoc;

IpakTuueckas pabota;
KonTpospHas pabora Ne 1 1 0 Konrponshas pabota

34.

OBIIEE KOJIMYECTBO HYACOB
10 [TPOT'PAMME

34
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HOACHUTEJBHASA 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[Ipeamer "Anrebpa" sBmsieTcss pazaenoM kypca "Marematuka". Pabodas mporpamma 1o
npeamety "Anrebpa" mns obydaromuxcs 9 kimaccoB paspaboTaHa Ha ocHoBe dDenepaibHOTO
roCcy/lapcTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO 00Iiero obpa3zoBaHusi ¢ y4€TOM U
COBPEMEHHBIX MHPOBBIX TpeOOBaHU, MPEIbSIBIIEMBbIX K MaTeMaTH4YeCKOMY OOpa3oBaHUIO, U
TpaauUUNA POCCHUIICKOTO 00pa3oBaHUs, KOTOpble O0OECIEeYMBAIOT OBJIAJICHHE KIIOUYEBBIMU
KOMIIETEHIUSIMHU, COCTaBIISIOLIMMHI OCHOBY JJIsS HETIPEPHIBHOTO 00pa30BaHUs U CaMOPa3BUTHSL, a
TaKKe IEeJIOCTHOCTh OOLIEKYJIbTYpHOTO, JIMYHOCTHOTO U TO3HABATEIBHOIO  Pa3BUTHS
oOyuaronuxcda. B mnporpamme yurensl wuiaen U nojioxeHus KoHuenuuu —pa3BuUTHS
MareMmatudeckoro oOpa3zoBanusi B Poccuiickoit ®@emepanmu. B smoxy  mudpoBoit
TpaHcpopManuu Bcex cep YeT0oBEYECKOW JeATeNIbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30BOil MaTeMaTHYecKOM TMOATrOTOBKU. YXKE€ B MIKOJIE
MaTeMaTHKa CIYKUT OIMOPHBIM MPEAMETOM Il M3Y4YCHHS] CMEXKHBIX NUCHUIUIMH, a IMOCIe
IIKOJIbI peajbHOH HEO0OXOJUMOCTBIO CTAaHOBUTCS HEMpEpbhIBHOE OOpa3oBaHHE, YTO TpelyeT
MOJIHOIICHHON 0a30BO#l 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHUCJIE U MaTeMaTUYECKOM.
D10 00YCIOBIEHO TEM, YTO B HAlld JHU PAcTET Yuciao NpodeccHil, CBSI3aHHBIX C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTHKu: U B cdepe SKOHOMUKU, U B OHW3HECEe, U B
TEXHOJIOTHYECKHX O00NacTAX, W Jaxe B TyMaHUTapHbIX cdepax. Takum oOpazom, Kpyr
IIKOJIbHUKOB, JJI1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUUMBIM MPEAMETOM, PACIIHPSETCS.

[IpakTHdeckas MOJNE3HOCTh MAaTeMaTUKU OOYCIOBIEHA TEM, UTO €€ MPEAMETOM SIBISIOTCS
(GyHIaMeHTalIbHbIE CTPYKTYpPHI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (JOPMBI U KOJIHUECTBEHHBIC
OTHOIICHHUS] OT TPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEIACTBEHHOM ONBITE, JI0 JOCTATOYHO
CIIOKHBIX, HEOOXOJWMBIX Ui Pa3BUTHS HAYYHBIX U TPUKIATHBIX uaei. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHWM 3aTPyJAHEHO MOHWMAaHWE MPHUHIIUIIOB YCTPOICTBA M HCIIOJIb30BAHUS
COBPEMEHHOW TEXHUKH, BOCIpPUATHE U UHTEPHpETalus pasHOOOpa3HOW  COIMAIIBHOM,
HKOHOMHYECKOH, monuTH4eckoi uHdopmanuu, ManodhdekTuBHa MOBCETHEBHAS MPAKTHUECKast
JesITeNbHOCTh. KaXKOMy YeIOBeKYy B CBOEH JKM3HHM MPHUXOAUTCS BBIMONHATH PAcCUEThl U
COCTaBIISATh AJITOPUTMBI, HAXOAUTh U MPUMEHATH (POPMYIIBI, BJIAI€Th MPAKTUICCKUMHU TPUEMaMU
T€OMETPHYECKUX U3MEPEHUI M MOCTPOCHUM, YMTaTh MH(OPMAINIO, TPEJCTABICHHYIO B BHJIC
TAONMUI, JaUarpaMM W TpauKoOB, XKUTh B YCIOBHUSAX HEOMPENEIEHHOCTH U IOHUMATH



BEPOSATHOCTHBIN XapakTep CIy4aiHbIX COOBITHH.

OnHOBpPEMEHHO € pacimIupeHueM cdep MPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOIIecTBE
Bcé OoJyiee BaKHBIM CTAHOBHUTCS MAaTEMaTHMYECKUH CTHUJIb MBIIUICHUS, MPOSIBISIONIMICA B
OTIpe/IeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHns MaTeMaTuky B apceHall IpuéMoB U
METOJIOB MBIIIUICHUSI YeJIOBEKAa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS MHAYKIMS U JEIyKIHS,
o0oOmieHne W KOHKPETH3allMsi, aHalu3 W CHHTE3, KIacCHU(UKAUs W CHUCTeMaTH3alHs,
abctparumpoBanne W aHajorus. OOBEKTH MaTEeMaTHYECKUX YMO3AKIIOYCHUH, NpaBWiIa HUX
KOHCTPYMPOBAHUSI PACKpPHIBAIOT MEXAHU3M JIOTHYECKUX MMOCTPOEHUH, CIOCOOCTBYIOT BhIpAOOTKE
yMeHus: (GpopMyTupoBaTh, OOOCHOBHIBATh M JOKAa3bIBaTh CYKACHHUS, TEM CaMbIM DPa3BHUBAIOT
JIOTMYECKOE MbIIUIeHHe. Benymas poibp TpUHAUICKHUT MaTreMaTuke W B (OPMHPOBAHUHU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS W BOCIIUTAHUM YMEHUH JEHCTBOBATH MO 33aHHBIM
aJIrOpuTMaM, COBEpPILIEHCTBOBATh M3BECTHHIE U KOHCTPYHUPOBATHh HOBbIE. B mporecce pemieHus
3aJlad — OCHOBOM y4yeOHOM JeSTeNbHOCTH Ha YpOKaX MaTeMaTHMKd — pPa3BUBAIOTCSA TaKkKe
TBOpYECKAas U MPUKJIAJHAS CTOPOHBI MBIIIJICHUSI.

OOyuyeHnne MareMaTuke Ja€T BO3MOXHOCTh pa3BUBAaTh y OOYYalOIIUXCS TOYHYIO,
panroHaNBHYI0 ¥ WH(GOPMATHBHYIO PeYb, YMEHHE OTOMPATh HanboJiee MOIXOASIINE I3BIKOBBIE,
CHUMBOJIMUECKHE, TpadUuecKue CpeACTBA IS BBIPAXKEHHS CYXKICHHH M HarsiIHOTO UX
IIPEJCTaBIICHMUS.

Heo0xoMuMbIM KOMITOHEHTOM OOIIEH KyITbTYphl B COBPEMEHHOM TOJKOBAHHU SIBIISICTCS
oOliee 3HAaKOMCTBO C METOJAaMH IMO3HAHUS JEHCTBUTEIBHOCTH, MPEACTaBICHUE O MpPEAMETe U
METOJ]aX MaTeMaTHKH, UX OTIIMYMNA OT METOJIOB JIPYTUX €CTECTBEHHBIX M T'yMaHUTAPHBIX HaYK,
00 0COOEHHOCTSIX MPHMEHEHHsI MaTEeMAaTUKW IS PEUICHHs HAyYHbIX W TPUKIAJHBIX 3a7ad.
Takum oOpa3oM, marematndyeckoe oOpa3oBaHHE BHOCUT CBOHM BKJIaa B (opMUpOBaHHE 0OIIEH
KYJIBTYpBI YEJIOBEKA.

M3yueHne MaTeMaTUKHU TaKKe CIOCOOCTBYET JSCTETUYECKOMY BOCIUTAHHMIO YEJIOBEKa,
[IOHMMAHUIO  KpacoTbl M  HU3SIIECTBA MaTeMaTHYECKHX  PACCyXJAEHUH, BOCHPUATHIO
reoMEeTpUYECKUX (POPM, YCBOECHUIO HJIed CUMMETPHH.

HEJA U3YUYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOM INKOJIBI: OHa oOOecre4uBaeT
U3Yy4YeHUE IPYTUX AUCLUMILINH, KaK €CTeCTBEHHOHAYYHOTO, TaK M T'YMaHHTApHOTO IMKJIOB, €&
OCBOEHHE HEOOXOJAUMO JJIsl IPOAOJKEHUSI 00pa30BaHUs U B MOBCETHEBHOM *U3HU. Pa3Butue y
oOyyarouuxcs HAaYYHBIX MPEACTABICHUI O MPOUCXOXKICHUH M CYIIHOCTH alredpandeckux
abcTpakiuii, croco0e OTpaXKeHUsI MaTeMaTUUYEeCKON HAyKOH SIBJICHUH M MPOLIECCOB B MPUPOJE U
oOlIecTBe, pPOJIM MAaTeMAaTUYECKOTO MOJCIUPOBAHMS B HAaydyHOM IMO3HAHUM M B IPaKTUKE
crocoOcTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIUICHHUS, HEOOXO0IUMBIX
JUId ajanTalid B COBpPEeMEHHOM IudpoBoM obmiectBe. M3yuenue anreOpbl €CTECTBEHHBIM
oOpa3om obecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPABHUBAThH, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUS U BBIBOABI, (JOPMYIUpOBaTh yTBepkIeHus. OcBoeHue Kypca aiare0pbl odecriednBacT
pa3BUTHE JIOTUYECKOTO MBINIJICHUS OOY4YalolUXCs: OHU HCIOJIB3YIOT JAEAyKTHBHBIE U
UHAYKTUBHBIE PacCyXAEHUs, 0000IIeHNe U KOHKPETU3aLUIo, adCTparupoBaHUE M aHAJOTHIO.
OOyuenue anrebpe MpenanoyaraeT 3HAUYUTENBHBIH OOBEM CaMOCTOSTEIBHON J1EATENTbHOCTH
oOyyaromuxcs, MO3TOMY CaMOCTOSITEIbHOE pElIeHHE 3aJjay €CTECTBEHHBIM 00pa3oM SBISETCA
peanu3anyenl 1eaTelbHOCTHOTO MPUHLUIA 00yUeHHUS.

B crpykType mporpamMmMsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJIepXKaTeIbHO-METOIMYEeCKUe JTUHUU: «Hucna u BBIYMCICHUS»; «Anredpanyeckue
BBIpQXKEHUS»; «YpaBHEHUS U HepaBeHCTBay; «DyHkium». Kaxnas u3 3TUX cojepkKaTeiabHO-
METOJMYECKUX JINHUN pa3BUBAETCAd Ha NPOTSHKEHUU TPEX JIET M3YYEHMsI Kypca, €CTECTBEHHBIM
o0pa3oM MeperuieTasich U B3aUMOJICHCTBYS € JPYTMMHU €ro JUHUAMHU. B Xone u3ydeHus kypca
00yJaromuMcst IPUXOJUTCS JJOTMUECKH PacCyXaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBII
A3bIK. B CBSI3M ¢ 3TUM 1ien1ecoo0pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOpbIE OCHOBBI JIOTHKH,



MIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MAaTEMAaTHUYECKOTO 00pa30BaHHUS M CIIOCOOCTBYIOILINE
OBJIAZICHUIO 0OYUYAIOIKMMUCS OCHOB YHHBEPCAJIHHOIO MAaTEMAaTUYECKOTO s3bIKa. Takum oOpazom,
MOJKHO YTBEp)KJaTh, YTO COAEPKATEIBHOW U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Airedpa»
SBJIIETCS €r0 UHTETPUPOBAHHBIN XapakTep.

Copnepxanue JMHUM «Yucna U BBIUMCIEHUSD CIYXKUT OCHOBOM Ui JAJbHEWUIIEro M3y4yeHus
MaTeMaTHUK{, CHOCOOCTBYET pa3BUTHIO y  OOYYalOIIMXCS  JIOTMYECKOIO  MBIIIJICHUS,
(OPMUPOBAHHUIO YMEHHSI MOJIb30BATHCS AITOPHUTMAMH, a TAKXKE MPHOOPETEHUIO MPAKTHUECKUX
HAaBbIKOB, HEOOXOMMBIX Ui MOBCEAHEBHOM >KM3HU. Pa3BUTHE MOHATHUS O YMUCIE B OCHOBHOM
IIKOJIE CBSI3aHO C palMOHAIBHBIMU M UPpALMOHAIBHBIMU 4YHCIaMH, (HOPMHUPOBAHHEM
IIPEJICTaBICHUI O AEWCTBUTEIBHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHy 0011ero oopa3oBaHusL.

Copepxanue IByX anreOpanyeckux JMHUN — «Anredpandeckue BbIpaXeHUs» U «YpaBHEHUS
Y HEPaBEHCTBa» CIMOCOOCTBYET (HOPMHUPOBAHUIO y 0OYYAIONIUXCS MAaTEMaTHYECKOTO ammapara,
HEOOXOJMMOT0 JJIsl pelleHHs 3a/Jad MAaTeMaTUKHU, CMEXHBIX MPEeIMETOB M IPaKTUKO-
OpHEHTHUPOBAaHHBIX 3aJay. B OCHOBHOI IKojie y4eOHbIII MaTepuan TPYHNIUPYETCS BOKPYT
paloHaIbHBIX BbIpaKEHUH. Anredpa NEMOHCTPUPYET 3HAUEHHWE MaTEeMaTHKU KaK SI3bIKa JUIs
IIOCTPOCHUSI MATEMAaTHYECKUX MOJEIIEH, ONMMCAHUs MPOLECCOB U SBJICHUM peasbHOro mupa. B
3a/1aun 00y4yeHHs anredpe BXOAT TakKe JallbHENIIee pa3BUTHE aITOPUTMUYECKOTO MBILIUICHHUS,
HE0OX0IMMOT0, B YaCTHOCTH, JJISi OCBOEHHUS Kypca MH(GOPMAaTUKU, U OBJIAZICHHE HaBbIKaMU
NENYKTHUBHBIX  paccyxaeHuit. [IpeoOpa3zoBanne CHUMBOJBHBIX (OpPM  BHOCHUT  CBOM
cnenuguueckuii BKJIAJ B pa3BUTHE BOOOPAXKEHHS, CIIOCOOHOCTEM K MaTeMaTHYeCKOMY
TBOPYECTBY.

Copnepxanue (yHKIIMOHATBHO-Tpa(QHUUECKON JMHUM HAIeJIEHO Ha IMOJIy4YeHHE HIKOJIbHUKaAMU
3HaHUHN O (PYHKIMAX KaK BaXKHEHIIIEH MaTeMaTHUECKOW MOJENHU JJIA OMTMCAHUS U MCCIICIOBAHUS
pa3Ho 00pa3HBIX MPOLIECCOB U SABJIEHUM B mpupojae u oOmiectBe. M3ydyeHue sToro marepuana
CHOCOOCTBYET pa3BUTHIO y OOydaIOLIUXCSl YMEHHUSI UCIOJB30BaTh PA3JIMYHbIE BbIPA3UTEIbHBIC
CpeICTBa Si3bIKa MaTEMaTHKU — CJIOBECHBIE, CUMBOJIMYECKUE, rpaduueckue, BHOCUT BKIAJ B
(dhopMHpoBaHKE MPEACTABICHUHA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo y4yeOHOMY IIaHy B 9 Kiacce u3ydaercs ydeOHBIM Kypc «Auredpa», KOTOPBIH
BKJIIOUAET CJICAYIOIIME OCHOBHBIE pa3fenbl coiepxkaHus: «Uucia W BBIYMCICHUS,
«AnreOpanyeckre BhIpAXKEHUs», «YpaBHEHUSI U HEpPaBEHCTBa», « DyHKIUNW». YUeOHBIN IUIaH Ha
n3ydeHue anreopsl B 9 kiraccax oTBOIUT 4 yueOHBIX yaca B HeJeN0, 136 y4eOHbBIX 4acoB B O/,

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yuciia 1 BbIYUCICHHUS

JlerCTBUTEIIBHBIC YK CIIA.

PanvoHanbHbIe 4YKClIa, WppalMOHAIBHBIC YHCIA, KOHCYHBIC W OCCKOHEYHBIC JECATHYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN;, ICHCTBUTENbHBIE 4YHCIIa KaKk OECKOHEYHbIE
JIecsITUYHBIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXKECTBOM
JEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHeHHE JCMCTBUTENBHBIX 4HCEN, apudmerndeckue ACUCTBUS C JACWCTBUTEIHHBIMU
YHCIaMH.

W3mepenust, mpuOIMKeHHs, OLIEHKH.

Pa3mepbl 00BEKTOB OKPYKAIOIIETO MHPA, ATUTEILHOCTh MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[Mpubmmk€HHOE 3HAUYEHUE BETUYMHBI, TOYHOCTh mpuOmmkeHus. OKpyrieHue yucel.
[Ipukuaka v OLleHKa PE3yIbTaTOB BBIUUCICHUN.

YpaBHeHHS M HEPABEHCTBA



YpaBHEHHUs ¢ OJHON NIEPEMEHHOM.

JIuneiitHoe ypaBHeHHe. Pemienue ypaBHeHHH, cBOIAUIMXCA K JuHEHHbIM. KBagparHoe
ypaBHeHUE. PelieHue ypaBHEHUM, CBOIAIIMXCA K KBaJApaTHBIM. DUKBajpaTHOE ypaBHEHHE.
IIpuMepel pemieHuss ypaBHEHMM TpEeTbe M YETBEPTOM CTENEHEH pa3jIoKEHUEM Ha
MHOXUTENH. Pemienne JpoOHO-pallMOHATBHBIX ypaBHEHHMU. PerieHne TEKCTOBBIX 3ajad
aIreOpanvIecKiuM METOJIOM.

Cucrembl ypaBHEHHH.

VYpaBHeHHEe C JByMs IMEpPeMEHHBIMH U ero rpaduk. Pemenwe cucreMm OBYX IJWHEHHBIX
YPAaBHEHUN C JBYMs I[EpPEMEHHBIMM. PelleHue cucreM ABYyX YPAaBHEHUMH, OJHO M3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOpO# cremneHu. [ padudeckass HHTEPIpETANs CHCTEMBI YPaBHEHUH C
JBYMS IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a/1a4 aNreOpandeckum CrocoooM.

HepasencrBa

UucnoBsle HEpaBeHCTBA M HX CBOWCTBA. PenieHue IMHEHHBIX HEPABEHCTB C OJHOU
IIepeMEHHOM.  PemieHue  cucreM  JIUMHEHMHBIX  HEPABEHCTB € OJHOM  IIEPEMEHHOM.
KBanparusie HepaBeHcTBa. ['paduueckas uHTEpnperanusi HEPAaBEHCTB M CUCTEM HEPABEHCTB C
JBYMSI IIEPEMEHHBIMU.

DyHKIUM

Ksagpatnunas ¢yskmus, e€ rpaduk u cBoictBa. [lapabosia, KOOpPAMHATHI BEPIITUHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.
Ipadukn dyrkmmit: y =kx, y=kx+b, y=k/x. V=V, y=x3. y = | x | i ux cBoiicrBa.

YucioBble MOCI€10BATEIbHOCTH

Omnpenenenue u criocoObl 3aJaHUsT YUCIIOBBIX MTOCIICIOBATEILHOCTEH.

[ToHsiTue YMCIOBOM NOCIENOBATEIBLHOCTU. 3aJaHUE MOCIEAOBATEIbHOCTH PEKYPPEHTHOU
dhopmyroit 1 popMyIIoi N-ro YIeHa.

ApubdmMernueckas 1 reoMeTprIecKasi IPOTPECCHH.

ApubdmMernueckas ¥ TeOMETpUUECcKas nmporpeccuu. @opMyIibl N-To djaeHa apuPpMETHISCKON 1
F€OMETPUUYECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N3obpaxenne 4ieHOB apu(METHUECKOW M TeOMETPHYECKOW MPOrpecCHil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIMAIBHBIN pocT. CI0KHbBIE MPOLEHTHI.

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbI

OcBoeHue yqe6Horo npeamMcTa ((AJ'IFG6pBI» JOJIDKHO oOecneynuBaTh HAOCTUKCHUEC Ha YPOBHC
OCHOBHOI'O O6I_HCFO 06pa30BaHI/I$I CJICAYHOIINUX JIMYHOCTHBIX, METAIIPCIMETHBIX U MPECAMCETHBIX
O6paSOBaTCJ'II>HbIX pPE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE  pe3yibTaThl OCBOEHHMS HpPOTpaMMbl y4yeOHOro rmpenmera «Anredpa»
XapaKTEPU3YIOTCS:

IIarpnoTnyeckoe BOCIIUTaAHHUE:

MIPOSIBJICHUEM HHTEpPECA K MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTe€MaTUKH, EHHOCTHBIM
OTHOILIEHUEM K JOCTHXKEHHUAM POCCUMCKHX MAaT€MaTUKOB U POCCUHCKONM MaTEMaTU4EeCKOU
IIKOJIBI, K MCIIOJIb30BAHHIO ITUX JIOCTHKEHUH B IPyTUX HAyKax U MPUKIAAHBIX cepax.

I'paxaanckoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBbIO K BBINOJHEHHUIO OOS3aHHOCTEM TpakAaHWHA U pealu3ald ero Impas,
NPEJCTaBICHUEM O MAaTeMaTHMYECKHMX OCHOBaX (DYHKIMOHUPOBAHMS Pa3IUYHBIX CTPYKTYD,
SBJICHUM, MpOLEAYyp TpakJaHCKOro ooOmiecTBa (BbIOOpBI, OMPOCHI M Mp.); TOTOBHOCTBHIO K
OOCYX/IEHHIO 3THUYECKUX MPOOJIeM, CBS3aHHBIX C NMPAKTHUYECKUM IMPHUMEHEHHEM JOCTHKEHUN



HayKH, 0CO3HAHHEM BaXHOCTU MOPaiib- HO-dTHUYECKUX MPUHITUTIOB B JEATEILHOCTH YUEHOTO.

TpynoBoe BocniuTanue:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE B pPEHICHHM MPAKTUYECKUX 33]a4 MaTeMaTHYeCKOU
HaIpPaBJIICHHOCTH, OCO3HAHUEM BOKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHMUs Ha MPOTSHKEHUH BCEl
KU3HU JJIs YCIIEITHOW TTPO(HEeCCUOHATLHOM IS TEIIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMCHHIA,

OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHWEM WHIUBUAYAIBHONW TPACKTOPUU OOpa3oBaHUS H
KU3HECHHBIX TUIAHOB C YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIA.

JcTeTH4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OJMOIMOHAILHOMY U JICTETHYECKOMY BOCIPHUSATHIO MAaTEMAaTHICCKHX
00BEKTOB, 3aja4, PEUICHUN, PACCYKICHUH; YMEHHUIO BUJCTh MAaTEMATHICCKHE 3aKOHOMEPHOCTH
B HCKYCCTBE.

IleHHOCTH HAYYHOTO MO3HAHUS:

OpHCHTAIIeH B JEATCIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX IPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeJIOBEKa, MPHUPOJBI M OOIIECTBA, NOHHMMAaHUEM
MaTeMaTHYeCKOH HayKh Kak c(epbl UYeIOBEUECKOW JCSITeNLHOCTH, JTAaloB €€ pa3BUTUA U
3HAYUMOCTH JISl PA3BUTHS [TUBUIIH3AINY;

OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH W MATEMaTUYECKOW KyJIbTYypOl KaK CPEICTBOM TO3HAHWUSI
MUpa;

OBJIAJICHUEM MTPOCTEHIIIMMH HAaBBIKAMH HCCIICI0OBATEIBCKON JESITEITBHOCTH.

duznyeckoe BOCMHTAHHE, (POPMUPOBAHUE KYJBTYPbI 30POBbSI H 3IMOLIHOHAILHOTO
0J1aronoJIyyus:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTHYCCKHE 3HAHUS B MHTEPEcax CBOETO 3JI0POBbS, BEIACHHS
3I0pOBOTO 00pa3a XU3HU (370pOBOE NMUTAaHUE, COATAHCHPOBAHHBIA PEKHUM 3aHATHI M OTIBIXA,
perymnsipHas (pu3uvecKas aKTHBHOCTH);

c(hOopMUPOBAHHOCTHIO HaBBIKA pedICKCUM, PU3HAHUEM CBOETO MpaBa Ha ONIMOKY W TaKOTO
e TpaBa APYroro 4eaoBeKa.

JK0JIOTHYECKOe BOCTIMTAHUE:

OpUEHTAllel Ha MpUMEHEHHE MaTeMaTHMUeCKHWX 3HAHUM [Uis pelieHus 3aaad B 00JacTH
COXPAHHOCTH OKpY)KAalolllel cpefpbl, MJIaHUPOBAHUS IOCTYINKOB M OIICHKHM HUX BO3MOXKHBIX
MOCJICICTBUH ISl OKPYXKAIOIIEH CPebl;

OCO3HAaHHEM TJI00ANBbHOT0 XapakTepa 3KOJIOTUYECKUX MPOOJIeM U MMyTel UX peIIeHusI.

JIMYHOCTHBIE  pe3yJbTaThbl, oO0eclneYUBaOIIUEe AJaNTalMI0  o0ydamouierocsi K
U3MEHAIOIMMCS YCJIO0BHAM COLHAILHOM M NPUPOAHOI cpeabl:

TOTOBHOCTBIO K IEMCTBUSM B YCIOBHSX HEONPEAEIEHHOCTH, TIOBBIILIEHUIO YPOBHSI CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO AeATEIbHOCTh, B TOM YHCJIE YMEHHUE YUUThCA Y APYTUX
moziel, mpruoOpeTaTh B COBMECTHOM IESTEIbHOCTH HOBBIC 3HaHUS, HABBIKM U KOMIIETCHLIUH U3
OIIbITA JAPYTUX;

HE00X0AUMOCTBIO B QOPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Hcie (JOPMYIUPOBATH HJIEH,
MOHATUSA, TUIIOTE3bl 00 00BEKTAX U SABJICHUAX, B TOM UUCIIE PaHee HE U3BECTHBIX, 0CO3HABATH
neGuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CMOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAlIMIO KaK BbI30B, TPEOYIOIUI KOHTPMEp, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS U
nencTBus, GOPMYIUPOBATh U OLIEHUBATh PUCKH U MOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yiibTaThl OCBOCHHS MPOTpaMMbl ydeOHOTO mpeamera «Aredpay
XapaKTepPU3YIOTCS OBIIAJICHUEM YHUBEPCANbHBIMU NOZHABAM ETIbHBIMU OeliCNEUAMU,
VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OeliCTNEUAMU u
VHUBEPCAbHbIMU PeyIAMUBHBIMU OeliCTNEUAMU.

1) VuusepcanvHvle noznasamenvnvle Oelicmeus obecneuusaom Gopmuposarue 0aA308blx
KOZHUMUBHBIX NPOYEeCcco8 00yYarwmuxcs (0ceoeHue Memooo8 NOZHAHUS OKPYICAIOUe20 Mupd,



npuMeHenue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayuil, yMeHull pabomams ¢ uH@opmayuetl).
ba3zoBble Jlornyeckue JAeiicTBUA:

BBISIBJIATH M XapaKTEPH30BATh CYIIECTBEHHbBIC TPU3HAKA MAaTEMAaTHIECKUX O0BEKTOB,
MOHATUH, OTHOIIEHUN MEX]ly TOHATUSAMH; (POPMYITUPOBATH ONPEACICHUS IOHATHIH;
yCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCH(PUKALINU, OCHOBAHUS [T 0000IIeHUS 1
CpPaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCHPUHHUMATh, (GOPMYIHPOBATH U TPEOOPA30BHIBATE CY)K/ICHHS: YTBEPAUTEIbHBIC U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOLINE; YCIIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (aKTax,
JTAHHBIX, HAOIOJACHUSAX U YTBEPKACHUAX; IPEUIaraTb KPUTCPUH ISl BBISABIICHHS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJIbI C UCIIOJIH30BAHUEM 3aKOHOB JIOTUKHU, A€TYKTUBHBIX U HHIAYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIOUCHUH 110 aHAJIOTUH;

pa3bupath JOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IIpSAMbIE U OT IPOTUBHOTIO),
MIPOBOJUTH CAMOCTOSATEIBHO HECJIOKHBIE I0KA3aTENbCTBA MATEMAaTHUYECKUX (PaKTOB,
BBICTPaNBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATh
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIIOCO0 pelIeHns yueOHo! 3a/1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BIOMpaTh Haubosiee MOoAXOAAUIUN ¢ YYETOM CaMOCTOSATEIbHO BBIJECIEHHBIX
KpUTEPUEB).

ba3oBsble uccienoBaTelbCcKHue JeHCTBHA:

WCTIOJh30BaTh BOIIPOCHI KaK UCCIICAOBATEIILCKAN MHCTPYMEHT TIO3HAHUS;
(hopMyIupOBaTH BOMPOCHI, (GUKCUPYIOIIHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBIIMBaTh KCKOMOE U TaHHOE, (OPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO
MTO3UIINIO, MHCHHE;

MPOBOJIUTH IO CAMOCTOSITEIIHHO COCTABIICHHOMY TUIaHY HECIIOKHBIA SKCIIEPUMEHT,
HeOO0JIBIIIOe HCCIIEIOBAHMUE IO YCTAHOBICHHIO 0COOEHHOCTEH MaTEMaTHYECKOTO 00BEKTa,
3aBUCUMOCTEN 0OBEKTOB MEKTYy CO0O0;

CaMOCTOATENBHO (hOpMYITHpPOBATh 000OMICHHS U BHIBOJIBI 110 PE3yIbTaTaM HMPOBEAEHHOTO
HaOJIO/ICHUS, HCCIIEIOBAHMUS, OIICHUBATh JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB
H 0000IIEHNIH;

MIPOrHO3UPOBATh BOBMOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MIPEIIIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh M U30BITOYHOCTH HH(OPMALIUH, TAHHBIX, HEOOXOAUMBIX JUIs
peleHus 3a/1auu;

BbIOMPATh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIHIO
pa3IUYHbIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpATh (OpMY IpecTaBIeHUS HHPOPMALIUU U WILTIOCTPUPOBATh pellaeMble 3a1aun
cXeMaMH, AuarpaMMamu, HHOHM rpadukoil 1 ux KOMOMHALUAMU;

OLIEHUBATh HAIEKHOCTh HHPOPMALIUH 110 KPUTEPHSAM, NPEAT0KEHHBIM YUUTEIEM HIIH
c(OpPMYJIUPOBAHHBIM CAMOCTOSTENBHO.

2) Vuueepcanvhblie KOMMYHUKAMUBHbBLE OCliCMEUs.  0DeCneuusaiom  cQopmMuposaHHocmy
COYUATBHBIX HABBIKOG 00YYAIOUUXCAL.
OO0wmenne:



BOCIIPUHUMATL U q)OpMYHI/IpOBaTb CYXXKJICHUS B COOTBETCTBUU C YCIIOBUAMU U LCIIAMU
OGH.[CHI/IH; SICHO, TOUHO, I'PAMOTHO BbIPA’KaTh CBOIO TOYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX
TCKCTAaX, AaBaThb MOSACHCHUA 1O X004y PCHIICHHUA 3a1a49, KOMMCHTUPOBATDH HOJIy‘-IeHHbeI
pe3yJbTar;

B X0JIe 00CYXJICHHUS 33]aBaTh BONIPOCHI IO CYIIECTBY OOCYKAaeMOH TEMBI, IPOOIEME,
pemaeMoifI 3aaa4u, BbICKA3bIBATb HACH, HALICJICHHBIC HAa ITIOUCK PCUHICHUA; COIIOCTABJIATL CBOU
CYXJAEHHUS C CY)XKJICHUSIMU JPYTUX YY4aCTHUKOB JUAJIOra, OOHAPYKUBATh Pa3iNyune U CXOJCTBO
MO3HIIUIT; B KOPPEKTHO# popme HopMyaHpoOBaTh pa3HOIIIACHS, CBOM BO3PKEHMUS,

MPCACTABJIATH PE3YJIbTAThI PCIICHUA 3a/1a4U, SKCIICPUMCHTA, UCCIICAOBAHMs, ITIPOCKTA,
CaMOCTOSITEIEHO BEIOMPATh ()OpMAT BBICTYIUICHHUS C YIETOM 3a1a4 MPE3CHTAIUN 1
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHU4€CTBO:

MIOHUMATh U MCII0JIb30BaTh IPEUMYIIIECTBA KOMAaHAHOW M HHAUBUAYAIbHON padOThI IPU
pelIeHnH y4eOHbIX MaTeMaTHUYECKHX 3aay;

MIPUHUMATD L[€1b COBMECTHOM A€ATEIbHOCTH, IJIAHUPOBATh OPraHU3aLIMI0 COBMECTHOMN
paboThl, pactipeAensiTh BUAbl padoT, JOrOBapUBaThHCS, OOCYXAATh MPOLIECC U PE3yNIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00Cyx1eHUSI, 0OMEH MHEHUSMU, MO3TOBbIE
HITYPMBI U JIp.);

BBITIOJIHATH CBOIO YacTh pabOTh M KOOPIAUHUPOBATH CBOM JEHCTBHS ¢ APYTUMU UJICHAMHU
KOMaH/1bl;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJIa/a B OOIIMHA MPOIYKT IO KPUTEPHSIM,
c(OpMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHCTBHSL.

3) Vuusepcanvhvie pezyrsamugnbie Oeticmausi 00ecneuusaom @opmMuposaHue CMulCl06bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanus:

CaMOCTOSITEJIBHO COCTAaBJIATH ILIAH, aJTOPUTM pEUICHUsS 3aJayd (WM ero 4acTh), BHIOMpATh
croco® pemieHdus C Y4€TOM HMMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb:

BIIQIETh CIOCOOAMHM CaMOTIPOBEPKH, CAMOKOHTPOJIS TPOLIecca U pe3ysIbTaTa pelieHus
MaTeMaTH4eCKOH 3a7auu;

MIPeIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU 33]]a4l, BHOCUTH
KOPPEKTUBBI B AEITEILHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB, HAMIEHHBIX OLIHOO0K,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa JIEATEIbHOCTH MOCTABICHHOM LIEJH U YCIOBUAM,
OOBSACHATH MPUYUHBI JOCTHKEHUS WM HEJOCTHKEHHUS 11€TTH, HaXOJUTh OIINOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIbTATBI

OcBoenne ydeOHOro Kypca «Anredpa» 9 kimacc AOmMKHO obecreuuBaTh OCTHXKEHUE
CIIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

Yuciia 1 BLIYUCIEHUASA

CpaBHI/IBaTB " yIIopsaa04YuBaTh paliiuOHAJIbHBIC U UPPALIMOHAJIBHLIC YN CJIA.

BrInoaHsTh apI/I(I)MeTI/I‘-IeCKI/Ie JIEeNCTBUS C palvOHAJIbLHBIMU YUCIIaMH, COYCTAasA YCTHBIC U
IIMCBMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHUCIICHUS C UPPALIMOHAJIBHBIMU YUCIIaMU.

HaxoauTe 3HadeHHs CTENEHEH C IelbIMU IOKa3aTeasIMU U KOpHCfI; BBIYHCIIATh 3HAYCHUA



YHUCIJIOBBIX BBIPAKECHUIA.
OKpyryiaTh JEHCTBUTENIBHBIE YNCIIA, BBIIOIHATD IPUKUIKY PE3YJIbTaTa BBIUMCICHUN, OLIEHKY
YHUCIJIOBBIX BBIPAKCHUH.

YpaBHeHHs H HEPABEHCTBA

Pemrare yMHENHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUs, CBOIAIIMECS K HUM, IIPOCTEHUIINE
IpoOHO-pallMOHATILHBIE YPABHEHHS.

Pemath cuctembl OBYX JIMHEWHBIX YpPaBHEHMHM C JIByMSI NEPEMEHHBIMHU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SABJISIETCS JINHEUHBIM.

Pemrate TekcTOBBIE 33/1a4H anreOpanuecKUM CIOCOOOM € MIOMOIIBIO COCTABICHHUS YPaBHEHUS
WJIY CUCTEMBI JIBYX YPaBHEHHM C IBYMS IIEPEMEHHBIMU.

[IpoBoaUTHE IpOCTEWUIINE HCCIEIOBAHUS YPAaBHEHUN M CUCTEM YPABHEHUMH, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUuecKuX IMpeacTaBiIeHUl (ycTaHaBlIMBaTb, WMEET JIM YpaBHEHHE WU
CHCTEMa YpaBHEHUH pellIeHus], €CJIU UMEET, TO CKOJIbKO, U TIp.).

Pemarts nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTb pelleHue
HEPABEHCTB Ha YMCJIOBOU NMPAMOM, 3alIMCHIBATH PEIIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemrate cuctemsl JIMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOLIME KBAJAPATHOE
HEPaBEHCTBO; M300pa)kaTh pEIllIeHWE CHCTEMbl HEPAaBEHCTB HA YHMCIOBOW MpPSIMOM, 3alHCHIBATH
pEIIEeHNE ¢ TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NPU PEIICHNN Pa3IMYHbIX 3a7a4.

DyHKIUM

Pacnio3HaBate QyHKIMHM W3ydeHHBIX BUAOB. [lOoKa3bIBaTh CXEMATHUYECKH PACIIOJIOKECHHE Ha
KOOPAMHATHOH IJIOCKOCTH TPapHKOB

dyskmmit Buma:y = kx, y=kx+b,y=k/x, y=a X2 + b x + ¢ ¢, y=x3 y=Vx,y= IxI B
3aBUCHMOCTH OT 3HAYCHUH KOA(P(UIIMEHTOB;0NMUCHIBATh CBOWCTBA (PYHKITHIA.

CtpouTh 1 H300pakaTh CXeMaTHIECKH TPaAPUKU KBaIPATHIHBIX

(hyHKIIMIA, OTTUCHIBATH CBOMCTBA KBaIPATUIHBIX (QYHKIIUN 1O UX TpaduKam.

Pacnio3naBate kBasipaTH4Hyr0 (QyHKIHIO TI0 (OpPMYIe, PUBOIUTH MPUMEPHI KBaAPATHUHBIX
(GYHKIUH U3 pealbHOM KU3HH, (PU3UKH, TEOMETPHUH.

Apudmerndeckasi U reoMeTpUUYECKAs NPOrpeccru

PacnioznaBath apudMeTHyeCKyr0 U T€OMETPHUUECKYI0 MPOTPECCUU MPHU Pa3HBIX CHOCOOax
3aJIaHMAL.

BbINONIHATE BBIYUCIICHUS C HUCIOJb30BaHHEM (GopMysi N-To wieHa apudMeTrnyeckoil u
reOMETPUYECKON MPOTPECCHiA, CyMMBI IEPBBIX N YJICHOB.

N300pakaTh 4iIeHbI MOCIEI0BATEIFHOCTH TOUKAMU HA KOOPAWHATHON TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YKCIOBBIMU IOCIIEAOBATEIBLHOCTAMU, B TOM YHUCIE 337a4d U3
peallbHOM JKU3HHU (C HCTIOIb30BAaHUEM KABKYISITOPA, IU(PPOBBIX TEXHOJOTHUIA).
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Pa3znen 1. Uncaa u BpruucieHus. JleiicTBUTeIbHBIE Y I
1. | PanuonanbHble Ynca, MppalMOHAIbHbIE 1 Pa3BuBaTh MPEACTABIEHUS O YUCIAX: OT VerHbiit http://school-
1 | uucna, KOHEYHbIE U OECKOHEYHBIC MHO)KECTBA HATYPaJIbHBIX YUCEIT IO MHOXKECTBA | OIPOC collection.edu.ru/
JECATUYHBIC IPOOH. JIEMCTBUTENBHBIX YHCEN. [Muchbmennbiit | http://math.ru
O3HAaKOMHUTBCS C BO3MOKHOCTBIO ITPE/ICTABIEHUS | KOHTPOJIb http://mathematics.r
1. | MHOXeCTBO IEHCTBUTEIBHBIX YHCET; 1 JICCTBUTEIBHOIO YMCIIa KaK OCCKOHEYHOMN TectupoBanu |
2 | neliCTBHUTENBHBIC JECSITHYHON ApOOH, TPUMEHSTH JECATUIHBIC e Http: /mnww.proble
yucia Kak OECKOHEUHbIE JIECSITUYHbIE IpOoOu. MPHOIDKEHNS paIlIOHANBHBIX U KoutpomnbHas | g ry
HppaloHaIbLHbBIX YHCEIL. pabota Fp://kvant. mecme.
1. | B3auMHO OTHO3HAYHOE COOTBETCTBUE MEKIY N306paxath neiiCTBUTEIHHBIC YHCIIA TOUKAMHU CamoorieHKa U
3 | MHOXECTBOM JAEUCTBUTENbHBIX YUCEN U 1 KOOPJAMHATHOMN MPSMOH. c T
MHO>XECTBOM TOYEK KOOPAUHATHOM MPSIMO. 3anuceIBaTh, CPABHUBATH M YIIOPSI0UYNBATH HCIIOJTb30BaH http://www.allmath
JIEHCTBUTENbHBIC YHCIIA. veM -lu
1. CpaBHeHHe JIEMCTBUTEILHBIX YHCEI, 1 BrmonHaaTs, coueras YCTHBIC U TUCbMEHHBIC «O1eH0YHOr0
4 | apudmerndeckre TeHCTBHS C MPUEMBI, JIACTA
,HeﬁCTBI/ITCHBHBIMI/I YHUCJIAMU. apI/I(I)MeTH‘IGCKI/IG HCﬁCTBHﬂ C palliOHAJIbHBIMHA
YUCIaMU; HAXOAUTh 3HAYCHHUSI CTENIEHEH C
1. | llpubmmxE€HHOE 3HaYCHNE BETMYHHBI, LENbIMU [TOKA3aTEeNSIMUA U KOPHEW; BBIYUCISTh
5 TOYHOCTB HpI/I6J'II/I)KeHI/I$I. 1 3HAYCHUS YN CIIOBBIX BBIpa)KeHHﬁ.
IlonyuuTs npencraBiaeHUE O 3HAYUMOCTH
1. OprrHeHHe qyucell. 4 ,I[eﬁCTBPITeJ'IBHBIX YHUCCI B HpaKTH‘IeCKOﬁ
6 JIEeSITENbHOCTH YEJIOBEKA.
1. HpI/IKI/II[Ka U OLICHKA PE3YJIbTATOB 2 AHaHI/I3I/Ip0BaTB 1 AcjaTh BBIBOJABI O TOYHOCTHU
7 | Burumcennit TIPUOJIMDKEHS] IECTBUTEIBHOTO YNCIA TIPH
pELICHUH 3a/1a4.
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OKpYTIIATH NEHCTBUTEIBHBIC YHACIIA, BHITOIHATh

MPUKUJKY Pe3yJIbTaTa BEIYUCICHUH, OIICHKY

3HAYEHUW YMCIIOBBIX BBIPAKEHUI.

3HAKOMUTKCS C HCTOPUCH Pa3BUTHS MATEMATHKH
Hroro no pazgemny: 11 |1

Paznen 2.YpaBHeHUs1 ¥ HepaBeHCTBA. Y PaBHEHHS C OJHOI epeMeHHOI.

2. | JluneitHoe ypaBHEHHE. 2 OcBauBath, 3a[IOMHHATH ¥ IPHMCHSTh VYcTHbIit http://school-
1 rpaduyecKre METO/IbI IIPU PELICHUN YPaBHEHUH, | OMPOC collection.edu.ru/
2. | Perrenue ypaBHEHHM, CBOMAIINXCS K 2 HEPABEHCTB U MX CHCTEM. IMucemennsiit | http://math.ru
2 | nuHEHHBIM. PacrosHaBath 1eNble M IPOOHBIE YPABHEHUS. KOHTPOJIb http://mathematics.r

Peuiats nuHelHbIE U KBaIpATHBIE YPAaBHEHUS, TectupoBanu | y
2. | KBagpatHoe ypaBHEHHE. 2 ypaBHEHHMsI, CBOIAIIMECS K HUM, IIPOCTENIINE e http://www.proble
3 JIpOOHO-paIlOHANIEHBIE YPaBHEHUSI. KontponmsHast | ms ruy
2. | Pemienue ypaBHeHUiA, CBOJAIIMXCS K 2 IIpenyaraTe BO3MOXHBIE CTIOCOOBI PEIICHUS pabota Fp://kvant. meeme.
4 KBaJIpaTHBIM. TCKCTOBBIX 3a/a4, O6CY)KJIaTI) X 1 peluiaTb CaMOOHeHKa ru

TEKCTOBBIE 33/1a4¥ PA3HBIMU CIIOCOOAMH. c o

o http://www.allmath
2. bukBanpaTHbie ypaBHECHUSL. 3 3HAKOMHUTELCS C HCTOPHUEH PA3BUTHUSI MATEMAaTUKN HCITI0JIL30BaH
5 HEM .
2. | IIpumepsl pelieHus: ypaBHEHUH TPEThei U 5 «OreHOoYHOr0
6 | gerBEpTOIi CTEMEHEH Pa3IOKEHNEM Ha JIUCTa
MHOXHUTEIH.
2. | Pemenue qpoOHO-paIHOHATBHBIX 4
7 | ypaBHEHHIA.
2. | Pelrenue TekCcTOBBIX 3a/1a4 anreOpandyeckum | 4 1
8 | meromom
Wroro mo pazueny: 25 |1
Paznen 3. YpaBHenus u HepaBeHcTBa. CHCTeMbl YPaBHEHHIA

3. | JluneitHoe ypaBHEHHE C IByMS 2 OcBauBaTh U IPUMEHSTH IPUEMBI PEIIICHHST YcrHbIi http://school-
1 | mepemeHHBIMHE U €ro rpaduk. CHCTEMBI omnpoc collection.edu.ru/

JIBYX JINHEHHBIX YPaBHEHHI C ABYMs IMucemennbiit | http://math.ru
3. | Cucrema nByx TUHEWHBIX YpaBHEHUH C 2 TIepeMEHHBIMHU M CHCTEMBI JIBYX YpaBHEHUN, B KOHTPOJTh http://mathematics.r
2 | AByMS IIEpEMEHHBIMH U €€ pelIeHue. KOTOPBIX OJTHO ypaBHEHHUE Tectuposanu | y
3. | Pemenue cucrem nByX ypaBHEHUH, OHO W3 3 HE SIBJISIETCS INHEWHBIM. e http://Aww.proble
3 | KOTOpBIX JIMHEHHOE, a IPYToe — BTOPOH Hcnons30BaTh QyHKIMOHATBHO-TPaQUIECKIE Konrponbhas
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CTEMCHHU. MPEACTaBIICHUS AJISl PEHICHUS U UCCTIEOBAHUS pabota ms.ru
YPaBHEHUH U Camoouerka | http://kvant.mccme.
3. | I'padmueckast HHTEpIPETALINS CUCTEMBI 3 CHUCTEM. c ru
4 | ypaBHEHHUH C IByMS IEPEMECHHBIMU. AHaIM3UPOBaTh TEKCTHI 3a71a4, PelIaTh UX UCIIONB30BaH h_ttD: Jiwww.allmath
ajreOpanvecKuM CriocoOOM: MEePEXOUTh OT ueMm u
3. | Perrenue TeKCTOBBIX 3a/a4 anrebpandeckum | 4 1 CJIOBECHOM (POPMYJIMPOBKH YCIOBHS 3a]]a41 K «O1eHo4YHOro |~
5 CITOCOOOM. ajreOpanvecKoi MOJICIIU yTEM COCTABIICHHSI JIMCTa»
CHCTEMBI YPaBHEHHIA; PEIIaTh COCTABICHHYIO
CHCTEMY YpaBHEHHIT; UHTEPIIPETHPOBATH
pe3ynbTar.
3HAKOMHTKCS C UCTOPUEH pa3BUTHS MATEMATHKU
Hroro no pazneny: 14 |1
Paznen 4. YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
4. | YucnoBble HEPABEHCTBA U UX CBOMCTBA. 4 YuraTk, 3aIUCLIBATH, [IOHUMATh, Verabii http://school-
1 HUHTEPIPETUPOBATH HEPABCHCTBA; UCIIOIb30BaTh | OMPOC collection.edu.ru/
4. | Jlu"eliHbIe HEPABEHCTBA C OHOM 4 CHUMBOJIUKY U TEPMHUHOJIOTHIO. IMuceMmennsiit | http://math.ru
2 | mepeMeHHOl M UX pEIEHUE. BbINOMHATE MPeoOpa30OBaHUs HEPABEHCTB, KOHTPOJIIb http://mathematics.r
HCITONIb30BATh IS IpeoOpa3oBaHUsI CBOMCTBA TectupoBann | y
4. | CucTeMbl IMHEHHBIX HEPABEHCTB C OJJHOM 4 YHCIIOBBIX HEPABEHCTB. e http://www.proble
3 | mepeMeHHOM U MX pEIICHHUE. Pacnio3naBaTh TuHEHBIE U KBaIpaTHBIE KonrponsHast | ms ry
HEpaBCHCTRA. pabota Fp://kvant. meeme.
4. | KBagparHsle HEpAaBEHCTBA M UX PEIIEHUE. 4 Pewmate nuHelHbIE HEPaBEHCTBA, CUCTEMBI CamoorieHKa ru
4 JTMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, c .
http://www.allmath
4. Fpa(l)nquKa;[ HHTEPIPETAIIASI HEPABEHCTB U 4 BKJIIOYAKOMINX KBAAPaTHOC HEPABECHCTBO, U HUCITIOJIB30BAaH
5 | cucTeM HEpaBEHCTB C IBYMSI ITEPEMEHHBIMHU perarh ux; 00CYKIaTh MONY4EHHBIE PELICHHUSL. nem St
M300pakath penreHne HepaBeHCTBA M CHCTEMBI «O1eHOYHOT O
HEpPaBEHCTB Ha YMCJIOBOM MPSIMOM1, 3al1ChIBATh JIMCTa»
pelIeHre ¢ TTOMOIIBIO CHMBOJIOB.
Pemiath KBajipaTHBIC HEPABEHCTBA, UCTIONbL3YS
rpaduuecKue MpeCTaBICHHS.
OcBauBaTh U MPUMCHSTH HEPABEHCTBA TPH
PCILICHUU PA3IUYHBIX 337124, B TOM YHCIIC
MPAKTHKO-OPHUEHTUPOBAHHBIX
Wroro mo pazueny: 20
Paznen 5. ®ynknun
5. | Keagpatuunas Gpynkuus, eé rpadux u | 2 | Pacrio3HaBaTh BUJIbl H3y4aeMbIX (BYHKIHi; | Yerubiit | http://school-
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1 | cBoiicTBa. WUTIOCTPUPOBATH CXEMATHUECKH, O0BSICHATD onpoc collection.edu.ru/
pacrnojoXeHue Ha IMuceMennsiit | http://math.ru
5. | [Napabona, KOOpIMHATHI BEPIIMHBI 1apadoibl, | 4 KOOPJMHATHOW ITOCKOCTH TPaUKOB (hyHKITHIA KOHTPOJIb http://mathematics.
2 | OCb CUMMETpHHU MapadoJIbl. BUJIA: ) TectupoBanu | y
v=kx,y=kx+byv=-,y=x%y=+x,y=¢ http://www.proble
5. | CreneHnHble QYHKINH C HATYpaJTbHBIMU 3 4 * KOGHTPOHBHa’I ms.ru
2. E;ﬁ?;}f?g;fé;;’ HX PG i CROMCTE. 6 11 B 3aBMCHMOCTH OT %HaquI/n?I K02 PHUIMEHTOB; Iéaalvfsgueﬂxa :15[01/ /kvant.mccme.
4 | y=key=kxthy= ko3 = N OIKCHIBATH UX CBOKMCTBA. c a -
:) 1 ¥ ) r) ’ Pacro3HaBaTh KBaIPaTHIHYIO ()YHKIIUIO 110 HCIIONB30BAH http://www.allmath
hopmyie. HeM Jru
[TpuBOANTH TPUMEpPHI KBaJIPATHUHBIX «OLEHOTHOTO
3aBHCUMOCTEH U3 peabHOM KHU3HHU, (DU3HKH, JHCTAY
TeOMETPHH.
BrrsaBisaTh 1 0000111aTh 0COOEHHOCTH rpaduka
KBaIPaTUYHON QyHKIMU V = ax~ + bx + c.
Ctpouth U U300paXKaTh CXEMAaTHIECKH rpaduKu
KBaJApaTUYHBIX QYHKINH, 3aJaHHBIX (OPMYyIIaMU
BH/IA
y=axly=ax*+qy=alx+p)’y=ax’ 4
AHanu3upoBaTh U IPUMEHSTH CBOMCTBA
M3y4YEHHBIX (QYHKIUH U UX TIOCTPOEHHSI, B TOM
YHCIIe ¢ TIOMOIIBIO
U(POBBIX PECYPCOB
Uroro mo pazneny: 16
Pa3zpnes 6.Huc/10BbIe 10C1€10BaTE/ILHOCTH
6. | IToHsATHE YUCITOBO# MOCIEIOBATEIBHOCTH. 2 OcBauBaTh M IPUMEHSTh HHICKCHBIC YcrHbIi http://school-
1 0003HAYCHHsI, CTPOUTH PEUCBbIC BHICKA3bIBAHUS | OIPOC collection.edu.ru/
C UCIIONB30BaHUEM [Mucemennsiii | http://math.ru
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o

3ajaHue Nocne0BaTeNbHOCTH PEKYPPEHTHOM

2 | dopmyIoii U popMyIIoN n-ro WwieHa.

6. | Apudmernueckas u reomerpudecKas

3 | mporpeccu.

6. | ®opmyibl N-TO WieHa apupMETHISCKON U

4 | reoMeTpuUYECcKO IPOTrpeccuii, CyMMBI
IIEPBBIX N YIECHOB.

6. | M3o0pakeHne wieHOB apru(pMETHIECKON U

5 | reoMeTpudeCcKOi Mporpeccuii TOUKaMH Ha

KOOPAWMHATHOM IJIOCKOCTH.

TEpPMHUHOJIOTHH, CBSI3aHHOH C MOHSATHEM
MOCJE0BATENbHOCTH.

AnanuzupoBath GOpMyIy N-To 4jeHa
MOCIIeIOBaTENbHOCTH WU PEKYPPEHTHYIO
(hopMyny ¥ BBIYUCIISTH YWICHBI
MOCJeI0BaTENbHOCTEH, 3aJaHHBIX 3TUMHU
hopmynamu.

YcraHaBnMBaTh 3aKOHOMEPHOCTH B IOCTPOEHUHU
MOCJIEIOBATENFHOCTH, €CIIH BBIITMCAHBI TIEPBbIE
HECKOJIBKO €€

YJIEHOB.

PacnioznaBaTh apuMeTH4ecKyro U
TE€OMETPUUECKYIO IIPOTPECCHH MTPH Pa3HbIX
crioco0ax 3a/1aHusl.

Pemiats 3a1auu ¢ ucnons3oBanueM HopmyIt N-ro
yjieHa apu(QMETHUECKON U FeOMETPHUIECKON
IIPOrPECCUI, CyMMBI IIEPBBIX N YJIECHOB.
N306paxaTh 4sIeHbl HOCIEI0BATETHHOCTH
TOYKaMH{ Ha KOOPAMHATHOM MJIOCKOCTH.
PaccmartpuBaTh mpuMepbI IPOLIECCOB U SIBIICHUN
U3 pearbHON KU3HH, WILTIOCTPUPYIOIINE
M3MEHEHHE B apu(PMETHIECKOI MPOrpeccuu, B
TEOMETPUIECKON MTPOTrpeCcCcrui; N300paxaThb
COOTBETCTBYIOIIHE 3aBUCHMOCTH TpadUIECKH.
Pemate 3amaun, cBA3aHHBIE C YUCIOBBIMH
MOCJIEIOBATENFHOCTSIMH, B TOM YHCIIE 3aa9H U3
peasbHOMN KU3HU

C UCTIOJIH30BAHUEM U (PPOBHIX TEXHOIOTHIA
(3MeKTPOHHBIX TaONHII, rpaduIecKoro
KaIbKyJISATOpa | T.11.).

Pemate 3a1aun Ha CIIOKHBIE TTPOIEHTEI, B TOM
YHCIIe 337291 U3 PEeaTbHOIN MPaKTHKH (C
WCIIOJIh30BAHUEM KaJBKYJISATOPA).

3HAKOMUTKCS C UCTOPUEH Pa3BUTHS MATEMATHKH

KOHTPOJIb
Tectuposanu
e
Konrponbhas
pabota
CamoorieHka
c
HCIIOJIb30BaH
uem
«O1eHoyHOoro
JICTa»

http://mathematics.r
u

http://www.proble
ms.ru
http://kvant.mccme.
ru
http://www.allmath
u
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6. | JIuHelHBIN U SKCIOHEHIUAILHBIN POCT. 1

6

6. | CnoxHbBIC MPOLCHTBL. 6

7

Hroro no pazgemny: 21

Paznen 7.1loBTOpeHue, 000011eHUE, CUCTEMATU3AIUA 3HAHUM

7. | Yucna v BIYMCIICHUS (3AIIUCh, CPABHEHUE, 10 OrnepupoBaTh MOHATHUAME: MHOXECTBO, YcTHbIit http://school-

1 | neiicTBUA ¢ NENCTBUTENLHBIMU YUCIIAMH, MTOJIMHOYKECTBO, OMEPAIINH HAJl MHOXKECTBAMH, orpoc collection.edu.ru/
YrCII0Bas IpsMasi; IPOLIEHTHI, OTHOIIICHUS, UCIIONIL30BATh TpaduuecKkoe MpecTaBiIeHIe [Muchbmennsiit | http://math.ru
MPOIOPILIMH; OKPYTJICHHE, TPHOIMIKEHNE, MHOKECTB JIJIsl OITUCAHHS PeajIbHBIX MPOIIECCOB U | KOHTPOJIb http://mathematics.r
OIICHKA; PEIlICHHE TEKCTOBBIX 3a/1a4 SIBJICHU, TIPU PEIICHUH 33149 U3 IPYTHUX TectupoBanu |
apuQMETHIECKIM CTIOCOGOM) Y4EOHBIX MPEAMETOB. e http:/Awww.proble

AKTyau3upoBaTh TEPMUHOIOTHIO U OCHOBHBIE ms.ru

JICHCTBHSI, CBSI3aHHBIC C YHCIAMH: HATypaIbHOE
YHUCIIO,

MPOCTOE W COCTABHOE YHCIIA, IETUMOCTh
HaTypaJbHbIX YHUCEII, IPU3HAKU ACIITMMOCTH,
IeJI0€ YUCII0, MOYITh

YguciIa, OOBIKHOBEHHAS U JCCSITHIHAS JPOOH,
CTaHJAPTHBIN BU Yrcia, apuMEeTHISCKIi
KBaJIpaTHBIN KOPEHb.

BuinonHsThs ACUCTBUS, CpPaBHUBATH U
YIIOPSIOYMBATD YMCIIA, IPECTABIIATE YMCIIA Ha
KOOPJAMHATHOM MPSMOMH,

OKPYTJIISTH YHCIIA; BRITIOTHATH IPUKAKY H
OILIEHKY pEe3yNIbTaTa BBIYMCIICHHIH.

Pemate TekcToBBI€ 3a1auH apru(hMETHIECKUM
CIIOCOOOM.

Pemate mpakTrueckue 3a1a4um, CoaepKaIIre
TIPOIIEHTHI, TOJIH, YaCTH, BEIPAKaroIIue
3aBUCHMOCTHU: CKOPOCTb — BPEMSI —
paccTosiHue, IleHa — KOJIMYECTBO — CTOUMOCT,
00BEM paboThl — BpeMs —
MIPOU3BOIUTENBHOCTD TPY/A.

Pa36upats peanbHbIE )KU3HEHHBIE CUTYAIIHH,
(hopMyITHpPOBaThH UX Ha SI3BIKE MATEMATHKH,

http://kvant.mccme.
ru
http://www.allmath
.ru
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HaXOAWUTD PEIIECHUE,
MIpUMEHS MaTeMaTHYEeCKU anmapar,
MHTEPIPETUPOBATH PE3yIbTaT

7. | AnreOpanveckue BbIpaKCHHS 10 OrnepupoBaTh MOHATHIMH: CTEIECHD C LEJIBIM VYcTHbIit http://school-
2 | (mpeobpa3zoBanue anreOpandecKux noKaszatenem, apupMEeTHICCKUI KBapaTHBIN onpoc collection.edu.ru/
BBIpKEHH, JOMYCTUMBIE 3HAYCHUS] ) KOpEeHb, MHOTOYJIEH, are0pandeckasi Apoob, [Tucemennsiit | http://math.ru

TOKIECTBO. KOHTPOJIb http://mathematics.r
BpInonHATE OCHOBHBIE JIEH CTBUSA: BBIIOJIHATh TectupoBanu | y
pacuerel e http://www.proble
o GopMysiaM, peoOpPa3OBbIBATH LIEbIC, CamooueHka | msry
JpOOHO-paIoHaTbHbIE BHIPAXKEHUS U c Fp://kvant.mccme.
BBIPKECHHSI C KOPHSIMH, PEATM30BbIBATH menonb3oBan |\
pas3iioKeHHe MHOTOWICHA Ha MHOXKHTEIIH, uem o
B TOM YHCJIE C UCIIOJIb30BaHHEM (HOPMYJI «O11eHOYHOT O http://www.allmath
Pa3HOCTH KBAJIPATOB U KBaJpaTa CyMMBI 1 JIMCTa I
Pa3HOCTH; HAXOUTH JIOMYCTHMbIC 3HAUCHUS
HEePEMEHHBIX ISl IPOOHO-PAIIHOHATBHBIX
BBIpaXXEHUI, KOPHEH.
MoenupoBath ¢ TOMOIIBI0 GOPMYIT peasibHbIC
HPOIIECCHI M SBJICHHS

7. | ®yukiuu (MOCTPOEHKE, CBONCTBA 9 OmnepupoBaTh HOHATHIMU: QYHKITHS, TpadUK Verabiit http://school-

3 | u3y4eHHBIX QYHKIHI; rpad)uIecKoe peleHne GyHKINH, HyTH QYHKIIAH, TPOMEKYTKH orpoc collection.edu.ru/

YpaBHEHHI M KX CHCTEM) 3HAKOIOCTOSIHCTBA, [Mucemennbiit | http://math.ru

NPOMEKYTKH BO3pacTaHus, yObIBAHHS, KOHTPOIIb http://mathematics.r
HanOoJIbIIIce U HAMMEHbIIIee 3HaYeHHsT QyHKInU. | TecTupoBanu | y
AHaJ'II/I3I/IpOBaTB, CpaBHUBATBH, O6CY)KZ[8.TB (S Http /I\WWW. prob'e
CBOIicTBa (DYHKIHIH, CTPOUTPH WX TpauKH. KourponmbHast | ms.ry
OrnepupoBaTh MOHATHIMU: TIPSIMAst pabora http://kvant.mccme.
[POIOPIIHOHATBHOCTE, OOpaTHAs CamoorieHKa U
IPOIOPIIHOHATBHOCTb, JTHHEHHAS c htto:/Avww.allmath
(hyHKIHMS, KBapaTUIHAsS QYHKIHS, Tapadona, HCIOJIb30BaH
rurnepoona. ueM -
Hcrosnb30BaTh TpadUKH IS OMPEIEICHUS «O1eHOYHOro
CBOICTB, ITPOIIECCOB U 3aBUCHMOCTEH, ISt JIACTAY

pelIeHus 3a/1a4 U3 IPYTrux y4eOHbIX IPEIMETOB
Y peasibHOM )KU3HHU; MOJISTUPOBATH C HOMOIIBIO
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Fpa(I)I/IKOB PCaJIbHBIC TPOLICCCHL U ABJICHUS.
BBIpa)KaTB (I)OpMynaMI/I 3aBUCUMOCTHU MCKIY
BCIIMYMHAMU

Hroro no pazneny:

29

OO11ee KOMUYECTBO YaCOB 110 IPOrpaMme

136




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLECCA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://[SKYSMART.RU _

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YUYEBHOE OBOPYJOBAHUE
JInneiika kiaccHas

2. TpeyronbHHK Ki1accHbIi (45°, 45°)
3.Tpeyronbuuk KiaccHsii (30°, 60°)
4.TpaHCTIOPTHD KJIACCHBIN

5. IUpKyJIb KIACCHBIN

6.Ha00p KITaCCHOTO MHCTPYMEHTA
7.pynerka

8.men Oenblit

9.MeJI IBETHOM.

MOJIEITH JUTsl M3YYEHHS TEOMETPUIECKUX (PUTYp — YaCTH IENIOro Ha KPyre, TPUTOHOMETPHYECKHUH KPYT,
CTepeoMeTpUYHBIA HabOp, HAOOPHI TEOMETPUIECKUX MOJIENeH 1 QUryp ¢ pa3BepTKOil.

NEYaTHBIC MaTCpUalibl JIA pa3aain Ha YpOKax — IMOPTPETHI BBIAAIOIINXCS YYCHBIX B obmactu MaTCMaTHuKH,
IUOAKTUYCCKHUE MaTCpHAJIbI 110 anre6pe U Ir€OMETPUHN, KOMILIEKTBI TEI6J'IPII.I.


https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/

IHOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[Ipenmer "I'eometpusa" sBusercss pasgenoMm Kypca "Maremartuka'. Pabouas mporpamma o
npeamety "['eomerpus” ansa oOyuaromuxcs 9 kimaccoB paspabotana Ha ocHOoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO O0IIEro oOpa3oBaHHs C yYETOM H
COBPEMEHHBIX MHUPOBBIX TPEOOBaHUIi, MPENBIBIIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHHIO, U
TPaIUIMA POCCHUCKOTO OOpa3oBaHUsS, KOTOPhIE OOECIIEYMBAIOT OBJIAQJCHUE KIIOYECBBHIMH
KOMIIETEHIUSMH, COCTABIISIONIMMHU OCHOBY JUISI HETIPEPHIBHOTO 00pa30BaHMs M CAMOPA3BHUTHS, a
TaKXKe IeJIOCTHOCTh OOMIEKYJIbTYpHOTO, JIMYHOCTHOTO W  IIO3HABATEIBHOTO  PAa3BHUTHUSA
oOywaromuxcs. B mporpamMe ydreHsl wuaen W TONOoXKeHUs KoHIenmwu pa3BUTHSA
Maremarnueckoro oOpa3zoBanusi B  Poccuiickoii  ®@enepanmu. B smoxy  mudpoBoit
TpaHchopMau BcexX cep UYeIOBEYECKON IEATEIIbHOCTH HEBO3MOXHO CTaTh 0Opa3OBAaHHBIM
COBPEMEHHBIM 4eJOBEKOM 0e3 0a30BOH MaTeMaTH4eCKOH TMOJIrOTOBKH. YXe B IIKOJE
MaTeMaTUKa CIY)KHT OIOPHBIM TIPEJAMETOM /ISl W3YYEHHUS CMEXKHBIX IUCIHIUINH, a TOCye
IIKOJIBl PeajbHOM HEOOXOIMMOCTBHIO CTAHOBUTCS HENPEpPBIBHOE 00pa3oBaHWE, UYTO Tpedyer
MTOJTHOIIEHHOW 0a30BOo#l 00mIeo0pa3oBaTebHON MOATOTOBKH, B TOM YHCIIE U MaTEMaTHYECKOM.
310 O0O0YyCIOBJICHO TEM, 4YTO B HAaIIM JHA pacTéT 4YUCIO TpOQecchil, CBA3aHHBIX C
HETIOCPE/ICTBEHHBIM TPUMEHEHHEM MaTeMaTHKU: W B cepe SKOHOMUKH, W B OH3Hece, W B
TEXHOJIOTHYECKHX O00NacTaX, W Jaxe B TyMaHUTapHbIX c¢epax. Takum oOpa3zom, Kpyr
IIKOJIFHUKOB, JIUISI KOTOPBIX MaTEMAaTHKa MOXET CTaTh 3HAYMMBIM MTPEIMETOM, PACITHPSETCS.

[IpakTiueckas MOJIE3HOCTh MAaTEMAaTUKH OOYCIIOBIIEHAa TEM, YTO €€ MPEAMETOM SIBISIOTCS
(dyHIaMeHTalIbHbIE CTPYKTYpPHI HAIIET0 MHUpa: MPOCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIE
OTHOIIEHUSI OT TMPOCTEUIINX, YCBAaMBAE€MBIX B HEMOCPEIACTBEHHOM OIBITE, JI0 AOCTATOYHO
CIIOHBIX, HEOOXOJMMBIX U Pa3BUTHSA HAy4YHBIX U MNPUKIATHBIX HAeH. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHWM 3aTpyJAHEHO MOHUMaHWE MPHUHIIUIIOB YCTPOICTBA M HCIIOJIb30BAHUS
COBPEMEHHOW TEXHHWKH, BOCIPUATAEC ¥ HWHTEPHIpETalus pa3HOOOpa3HOW  COIMATILHOM,
HSKOHOMMUECKOM, moauTH4eckoi nndopmanuu, MaaodddekTuBHa MOBCEAHEBHAS MPAKTHUYECKas
JesTenbHOCTh. KakoMy uYenoBeKy B CBOEH JKM3HM MPHUXOAUTCS BBINOIHITH pPacuéThl U
COCTaBIISATh AJITOPUTMBI, HAXOJIUTh U MPUMEHATH (OPMYIIbI, BIaI€Th MPAKTUYECKUMHU TpUEMaMuU
reOMETPUYECKUX U3MEPEHUIl U MOCTPOCHUMN, YUTaTh MH(OPMAIMIO, MPEACTABICHHYIO B BHJIE
Tabnui, auarpaMM U TpaduKoB, KUTh B YCIOBUAX HEOINPENEIEHHOCTH M IMOHUMATh
BEPOSTHOCTHBIN XapaKTep CIy4alHBIX COOBITHH.

OaHOBpEeMEHHO C pacuIiupeHueM cdep MpUMEHEHHs MaTeMaTHKU B COBPEMEHHOM OOIIEeCTBE
Bc€ Oojiee BaXKHBIM CTAHOBUTCS MAaT€MAaTHYECKHI CTUJIb MBIIUICHUS, MPOSBISIIOMIMICS B
onpeenéHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce n3yueHnus MareMaTUKU B apceHal NpUuéMOB U
METO/IOB MBIIIJICHHS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHAYKLUUA U JEAYKIIHS,
0000IIeHNe W KOHKpETH3allds, aHadu3 M CHUHTE3, KIacCH(PHUKAIUS M CHUCTeMAaTH3allus,
abctparupoBanue u aHanorusi. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOYEHM, MpaBuiIa HX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTUYECKHUX MOCTPOEHUH, CIIOCOOCTBYIOT BBHIPAOOTKE
yMeHusT (OpMYIHUpPOBaTh, OOOCHOBBIBATh W JOKAa3bIBaTh CYXKICHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIIeHUe. Benaymias posib NpUHAUIEKUT MareMaTHke W B (HOpMHpOBaAHHUH
QITOPUTMUYECKONW KOMIIOHEHTHI MBIIICHUSI ¥ BOCITUTAHUM YMEHHU EHCTBOBATh MO 33JaHHBIM
aIrOpUTMaM, COBEPIIEHCTBOBATh W3BECTHHIE W KOHCTPYHMPOBATH HOBBIE. B mpoliecce pemieHus
3alad — OCHOBOW y4eOHOW JesITeNbHOCTH Ha YPOKaX MaTeMaTHKH — pPa3BUBAIOTCA TaKkKe
TBOpPUYECKasi U IPUKIIAJTHAS] CTOPOHBI MBIIIIJICHHS.

OOyuenne MaTemaTuke JaéT BO3MOXKHOCTb pa3BHBaTh y OOYyYalOIIMXCS TOYHYIO,
paIoHaIbHYI0 U HHPOPMATUBHYIO peub, yMEHHUE OTOMPATh HanOoJee MOAXOISIINE SI3bIKOBEIE,
CUMBOJIMYECKUE, TpadUUecKHe CpEeACTBAa [UIsl BBIPAKEHUS CYXKICHMA H HArJSIIHOTO MX
MpeJCTaBICHHS.



Heo0xomuMbIM KOMIIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SBISETCS
oOI1iee 3HAKOMCTBO C METOJIAaMH IO3HAHHUS JICHCTBUTEIBHOCTH, MPEJACTABICHUE O MPEAMETE U
METOAaX MAaTEMaTUKH, UX OTJIMYHUU OT MCTOHAOB APYIruX C€CTCCTBCHHBIX U I'YMAHUTAPHBIX HAYK,
06 OCO6€HHOCTSIX NPUMCHCHUA MATCMATHUKU [UIA PCHICHHA HAYYHBIX M MPHUKIAAHBIX 3aldad.
Takum oOpa3omM, mMareMaTndeckoe 0Opa3oBaHWE BHOCHT CBOUM BKJIAJ B (opMHpOBaHUE OOIIECH
KYyJIbTYpPBI YEJIOBEKA.

N3yueHre MaTeMaTHKHA TaKKE CIIOCOOCTBYET JCTETHYECKOMY BOCIHTAHUIO YEIOBEKA,
IIOHUMAaHUIO KpaCOThbL n n3dAniecrna MaTeMaTHUYCCKUX paCCY)KIICHHfI, BOCIIPUATHIO
reOMETPUIECKUX (HOPM, YCBOCHHUIO H/IEH CHMMETPHH.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTHKy yKe 3aT€M Y4YHUTh HAJl0, YTO OHA YM B MOPSAJIOK IPUBOJIUTY», — IMHACAI BEJIUKUN
pycckuil yuyenslii Muxaun BacunbeBnd JIoMoHOCOB. I B 3TOM COCTOMT OJHa U3 ABYX LIEJEi
0o0yueHusi reOMETPUN KaK COCTaBHOW YacTH MAaTeMaTHUKU B LIKOJIE. DTOM L€ COOTBETCTBYET
JoKa3aTelbHas JIMHUS TpenojgaBaHus reomerpun. Crieqys npencTaBiIeHHOW —paboueit
porpaMMe, HadyMHas C CEIbMOrO Kjlacca Ha YypoKaX TI€OMETpUHM OOy4aromMics Y4uTcs
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHHUsI, CTPOUTH JIOTHUECKHE YMO3aKIIOYEHUs, T0Ka3bIBaTh
VCTUHHBIEC YTBEPKJICHHUSI U CTPOUTHh KOHTP IMPUMEPHI K JIO)KHBIM, IPOBOJUTH PACCYKIEHUSA OT
«MPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpATHBIE YTBEPXKICHMS.
VY4eHuk, OBIAACBIINI HCKyCCTBOM pacCyXaaTh, OyaeT NPUMEHSITh €ro U B OKpYXKaromen
KU3HU.

Kax nucan reomerp n nenaror Urops @enoposny [lapeiruy, «1roapMu, TOHUMAOIUMHA, YTO
TaKoe J0Ka3aTesIbCTBO, TPYAHO M JIak€ HEBO3MOXXHO MAaHHITYJIMpOBaTh». M1 B 3TOM cocTouT
BA)KHOE BOCIMTATENIbHOE 3HAYECHHE M3YYEHHsI T€OMETPHUH, MPUCYLIEE UMEHHO OTEYECTBEHHOM
MaTeMaTH4ecKou mikosie. Bmecte ¢ TeM aBTOpbl NpOrpamMmbl MPEAOCTEPErarOT YYHUTENS OT
u3numHero (opManu3Ma, OCOOEHHO B OTHOLIEHMM Hadal M OCHOBAaHUN TI'E€OMETPHH.
O®pannysckuid mateMatuk JKan J[beJOHHE MO 3TOMY MOBOJY BbICKa3alca Tak: «UTo kacaercs
JIeTMKAaTHON MpoOJIeMbl BBEJICHUSI «aKCHOM», TO MHE Ka)eTCs, YTO Ha IMEPBBIX MOpax HYKHO
BOOOIIIE M30eraTh MPOU3HOCUTH caMO 3TO cjoBo. C Apyroil ke CTOPOHBI, HE CIEAYeT YIIyCKaTh
HU OJTHOM BO3MOKHOCTH JaBaTh MPUMEPHI JIOTHYECKUX 3aKIIOYCHHI, KOTOphIE Kyna B OOJbIlel
Mepe, 4YeM HAes AaKCHUOM, SBIAIOTCS HUCTUHHBIMHU W  €AUHCTBEHHBIMU JBUTaTEIIIMHU
MaTE€MAaTHYECKOTO MBIILJICHUS.

Bropoil nenbro uM3ydeHHs reOMETpPUH SIBJISETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTa NpH
pEUIeHUN KaK MaTeMaTH4eCKUX, TaK M IPaKTUYECKUX 3a]ad, BCTPEYAIOLIUMXCS B pPEATbHON
#U3HU. OKOHYMBIIHUKA KypC T€OMETPHUH IIKOJBHUK JOJKEH OBbITh B COCTOSHHUHM OIPENEIHUThH
reoOMEeTPHUYECKyI0 (UTYypy, ONHCATh CIOBAMH JAHHBIM 4YEpTEX WM PUCYHOK, HAWTU TUJIOMIA/b
3eMENBHOTO y4acTKa, pacCcUuTaTh HEOOXOJMMYI0 JIUHY OITOBOJOKOHHOTO Kalems Wiu
Tpebyembie pa3Mephl rapaxa Ui aBTOMOOHIISl. DTOMY COOTBETCTBYET BTOpPasi, BEIUUCIUTENbHASL
JMHUS B WU3YyYEHUU TEOMETpUM B 1IKose. [laHHas mpakThyeckas JIMHUS SIBISIETCS HE MEHee
BayKHOM, yem niepBasi. Emé [1naron npennuceiBai, 4todsl «rpaxaane [IpekpacHoro ropojia Hu B
KOEM clly4ae He OCTaBJISIIU T€OMETPHIO, BEb HEMATOBAXKHO Ja)Ke MOO0YHOE €€ MPUMEHEHHE —
B BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCEX HAyKaX — JJIA JIy4LIETO UX YCBOEHUS: MBI BE[b 3HAEM,
Kakas OeCKOHEeYHas pa3HMLA CYIIECTBYET MEXJIy YEIOBEKOM IPHUYACTHBIM K T'€OMETPHH H
HeNpU4acTHbIM». [lJI1 3TOro y4uTento peKOMeHAyeTcs NoA0uparh 3ahadd MPAKTHUYECKOTO
XapakTepa IJI pacCMaTpUBAEMbBIX TEM, YUWUTh JAETE€H CTPOUTh MAaTEMaTH4YECKHE MOJENIN
peanbHBIX JKM3HEHHBIX CHUTYyallui, MPOBOJWUTH BBIYKMCIECHHUS W OLIEHHUBATh aJ€KBaTHOCTb
MIOJIyYUEHHOTO pe3ynbrara. KpailiHe BaXHO MNOAYEPKUBATH CBS3M TEOMETPUM C APYTUMU
npeaMeTaMu, MOTHBUPOBATh HUCIOJIB30BATh OMPEAETICHUS T€OMETPHUECKUX (UTYyp U MOHATHH,
JI€MOHCTPUPOBATH MPUMEHEHHE MOJYYSHHBIX YMEHUH B PU3HKE U TEXHUKE. DTH CBA3M Haubosee
SPKO BUJHBI B TeMaX «BekTopb», « TpUroHOMETpUYECKHE COOTHOLIECHUY, «MeToa KOOPAUHAT»
u «Teopema I[Tudaropay.



MECTO YYEBHOI'O KYPCA B YYEBHOM I1VIAHE

CornacnHo yyeOHOMY IUTaHy B 9 Kilacce u3y4aercsi yueOHbIN Kypce «['eomMeTpus», KOTOpbIi
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3zeibl coaepkanus: «l'eomerpuueckue (Gurypbl U ux
cBOMcTBaY, «lI3MepeHne reoMeTpuYecKuX BEIMUYMH», a Takke «JlekapToBbIl KOOpAWHATHI Ha
IocKoCcThY, «Bekropb», «JIBmwkeHus miockocti» u «lIpeoOpazoBanus momoOus». YueOHBIH
IUTaH TPeyCMaTPUBACT U3yUCHHE T€OMETPUH HAa 0a30BOM YPOBHE MCXOJs U3 68 yueOHBIX 4acOB
B y4eOHOM TOy.

COJAEPXAHHUE YYEBHOI'O KYPCA "TEOMETPUSA"

Cunyc, xocunyc, Taarerc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUIECKOE TOMKIAECTBO.
@opMyIIbl IPUBEACHUS.

Pemenne tpeyronpHuKoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PelieHne mpakTH4ecKux
3a7a4 C MCIMOJIb30BAaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeobpazoBanue moaoous. [logoOue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 TpoOW3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOM3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa 0 KBa/IpaTe KacaTeIbHOH.

Bekrop, pmnmHa (MOAYNTB) BEKTOpA, COHANpPABIICHHBIE BEKTOPHI, MPOTHBOIOJIOXKHO
HaNpPaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpAIMUA HaJ
BeKTOpaMu. PaznokeHne BEeKTOpa 1Mo IByM HEKOJUTMHEapHBIM BeKTopaM. KoopauHaTel BEKTOpA.
CkansipHO€ MTPOU3BECHNE BEKTOPOB, IPUMEHEHHUE IS HAXOXKICHHS JUTHH H YTIIOB.

JlekapTOBBI KOOPJMHATHI HA TIOCKOCTH. YpaBHEHHUS MPSIMON U OKPYKHOCTH B KOOpIHHATAX,
nepecedeHre OKPYKHOCTEH U MPSAMBIX. MeTOo] KOOPIMHAT U €ro MpUMEeHEHHE.

[TpaBwiibHBIE MHOTOYTONBHHUKH. JITMHA OKpYyXHOCTU. I'pamycHas m paguaHHas Mepa yria,
BBIYHCIICHUE [UIUH IyT OKpyxHOCTel. [lnomans kpyra, cekropa, cerMenra.

JIBIKEHUS TIOCKOCTH M BHYTPEHHHE CHUMMETpHH (Uryp (SJIeMEeHTapHbIE MPEICTaBIICHUS).
[TapannensHblii iepenoc. [ToBopoT.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

OcBoeHue yqe6Horo npeameTa ((FGOMeTpI/IH» JOJIDKHO obecneyuBaTh JOCTHXKECHHEC HA YPOBHE
OCHOBHOTI'O O6I_HCFO 06p830BaHH${ CICAYIOIIUX JIMYHOCTHBIX, METAIIPEAMETHRIX U MPCIMETHBIX
O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE pe3yJbTaThl OCBOEHHUS IporpaMMmbl ydyeOHoro mpenmera «l'eomeTrpus»
XapaKTEPU3YIOTCSL:

IlaTpuoTHYeckoe BOCIUTAHME:

IIPOSIBJIECHUEM MHTEpECA K MPOLUIOMY U HACTOSIIEMY POCCHUMCKON MaTeMAaTUKH, IEHHOCTHBIM
OTHOIICHHEM K JOCTHKEHUSIM POCCHMCKMX MAaT€MaTUKOB M POCCHUICKOM MaTeMaTHYECKOMN
IIKOJIBI, K MCIIOJIb30BAHMIO ITUX JIOCTHKEHUH B IPyTUX HAyKax U MPUKIAAHBIX cepax.

I'paxaanckoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTbIO K BBINOJHEHHUIO OOS3aHHOCTEW TpakAaHWHA U peaju3alid ero Ipas,
NPEJCTaBICHUEM O MaTeMaTHMYECKMX OCHOBaX (YHKIHMOHHPOBAHUSA PA3JIMYHBIX CTPYKTYP,
SBJICHUH, MpOLEAyp TIpakJaHCKOro ooOmiecTBa (BbIOOpBI, OMPOCHI M Mp.); TOTOBHOCTHIO K
OOCYX/IEHHIO 3THUYECKUX NpOOJeM, CBS3aHHBIX C MPAKTHUUECKUM MPUMEHEHHEM JOCTHXKEHUH
HAayKH{, OCO3HAHUEM Ba)KHOCTU MOPAJIb- HO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Tpynosoe BocinTanue:

YCTAaHOBKOM HAa AaKTUBHOE Yy4YaCTHE B PCIICHUM IPAKTUYECKUX 3aJa4 MaTeMaTHYECKOU
HaNpaBJICHHOCTH, OCO3HAHNEM Ba)KHOCTU MaTEeMaTUYECKOT0 00pa30BaHUs HA MPOTSKEHUU BCer
KHU3HU JUI YCHEIIHOM MpodecCHOHATBHON AEATEILHOCTH M Pa3BUTHEM HEOOXOJMMbIX YMEHUI;



OCO3HAHHBIM BBIOOPOM H TIOCTPOCHUEM WHIMBUAYAILHONH TpaeKTOpUU OOpa3oBaHUS U
KU3HEHHBIX TIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIA.

JcTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY M O3CTETUYECKOMY BOCHPUATHIO MAaTEMaTHYECKUX
00BEKTOB, 3aa4, PEIICHHUH, PACCYKICHUN; YMEHUIO BUICTh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

[leHHOCTH HAYYHOT0 MO3HAHMS:

OpHUEHTAllMe B JCATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HAay4dHBIX NpeJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS YEJIOBEKAa, MPUPOJbI W OOIIECTBA, MOHUMAaHHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl YelIOBEUYEeCKOW MICSTENBHOCTH, ITAloB €€ pa3BUTUS U
3HAYMMOCTH ISl pa3BUTHUS LIMBUIIA3AIUY;

OBJIQJICHUEM SI3BIKOM MAaTEMaTUKH U MATEMAaTUYECKOW KyJIbTYpOW KaK CpPEeJICTBOM IMO3HAHMS
MHpA;

OBJIQJICHUEM MPOCTEHIIIMMH HaBBIKAMHU UCCIIEIOBATEIHLCKOU JIETEIILHOCTH.

du3zuveckoe BocnuTaHue, GopMuUpoBaHHe KYJIbTYPbI 310POBbSi U IMOLUHOHAIBHOIO
OJ1aromnoJryyus:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHUE 3HAHMUSI B MHTEPECAX CBOETO 3JI0POBbS, BEICHUS
310pOBOT0 00pasa XKM3HU (30POBOE MHUTAHHE, COATTAHCHPOBAHHBIN PEXKHUM 3aHITHN U OT/ABIXA,
perymnsipHas (pU3U4YecKas aKTHBHOCTH);

c(hopMUPOBAHHOCTHIO HaBBIKA pedIeKCUM, PU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe TIpaBa JAPYroro 4eaoBeKa.

JKOJIOTHYeCKOe BOCTIMTAHUE:

OpHEHTAIlNe Ha TMPUMEHEHHWE MaTEeMaTWYeCKWX 3HAHWW JUIsl pEIIeHus 3a7ad B 00JacTu
COXPAaHHOCTH OKpY)KaIollel cpeabl, IUIAHMPOBAHMSI TMOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUH ISl OKPYXKAIOIIEH CPEIbl;

OCO3HAHHEM TJI00ANIBbHOTO XapakTepa 3KOJIOTUYECKUX MPOOIeM U IMyTeH UX perieHusl.

JIMYHOCTHBIE  pe3yJbTaThbl, oO0ecleYyHBaOIIMEe AJANTANUI0 O00y4YalLIerocss K
U3MEHAIIHMMCS YCJIOBHAM COLHAILHOM M MPUPOAHON cpeabl:

¢ TOTOBHOCTBIO K JICCTBHSIM B YCIOBUSAX HEOIPEIEIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAESITENbHOCTD, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTUX
J0JIeH, MprUoOpeTaTh B COBMECTHOM e TEIbHOCTH HOBBIE 3HAHN S, HABBIKK U KOMIIETCHIIUU U3
OTIbITA IPYTHX;

¢ HEOOXOAUMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUIL, B TOM uKcie GOpMyIUpOBaTh UJIEH,
MOHSATHS, TUTIOTE3bI 00 00BEKTaxX U SBICHUSIX, B TOM YHCJIE paHEe HEe U3BECTHBIX, 0CO3HABATh
neUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

¢ CIIOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIINII KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U IeHCTBUS,
(GhopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, GOPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3yabTaThl OCBOEHHS NMPOrpaMMBbl yueOHOTo mpeamera «l eoMmeTpus»
XapaKTepU3yIoTCs OBJIAJICHUEM VHUBEPCATIbHLIMU HO3HABAMEIbHBIMU OeUCBUAMLU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OelicmEUAMU u
VHUBEPCANbHBIMU PEYSIAMUGHBIMU OeliCEUAMU.

1) Vuusepcanvuvie nosmnasamenwvhvie Oeticmsus obecneyusaiom Gopmuposanue 0Oa308bixX
KOZHUMUBHBIX NPOYEcco8 0Oy4aouuxcsi (0c6oeHue Memooo8 NO3HAHUSL OKPYICAoue2o Mupd,
npuMeHeHuUe J102UYeCKUX, UCC1e008amenbCKux Onepayull, yMeHuu pabomams ¢ uHgopmayuet).

ba3oBble Joruyeckue aeicTBus:

¢ BLIABJIATD U XapaKTCPHU30BATh CYIICCTBCHHBIC ITPU3HAKU MATCMATUYCCKUX 06T>CKTOB, HOHHTHﬁ,
OTHOIIICHUM MCKAY IMIOHATHUAMU, (bOpMy.l'II/IpOBaTL ONpCACIICHUA HOHHTHf/'I; yYCTaHaBJIMBATb



CYIIECTBEHHBIN MPHU3HAK KJIaCCU(DUKAIIMU, OCHOBAHHUS JJ1s1 0000IICHNS U CPaBHEHHUS,
KpUTEPUHU ITPOBOAUMOIO aHAJIN3A,

e BOCIIPUHUMATD, (POPMYIHPOBATH U MPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHbIC U
OTpHILIATENbHBIC, €IMHIUYHBIC, YACTHBIEC U 00IINE; YCIOBHBIE;

¢ BBISIBIISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUns B (pakTax, TaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX; IPEUIaraTh KPUTEPUHN JJIS BBISIBIICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

e JIeJIaTh BHIBObI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JETYKTUBHBIX U UHIYKTUBHbBIX
YMO3aKIIOYE€HUH, YMO3aKIIOYEHNH 110 aHAJIOTUH;

¢ pa30upaTh JOKA3aTEIHCTBA MATEMATHUECKUX YTBEPKACHUH (IIPSIMBIE U OT TPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIFHO HECITIO)KHBIE JIOKA3aTeIbCTBA MATEMAaTHUECKIX (PaKTOB,
BBICTPaNBAaTh apryMEHTAIINIO, IPUBOINUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
CcOOCTBEHHBIE PacCyXJIEHUS;

e BEIOMpAaTh criocod pernreHus yaeOHo 3a1auu (cpaBHUBATh HECKOJIBKO BapUAHTOB PELLICHUS,
BbIOMpaTh HanOoJIee MOXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHue JeHCTBUA:

¢ FICTTOJTh30BAaTh BOIIPOCHI KaK MCCIIEIOBATEIILCKAI HHCTPYMEHT TIO3HAHHUS; POPMYITHPOBATH
BOIPOCHI, (PUKCHPYIOIIHE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSATEIIHHO YCTAHABIUBATH
HCKOMOE U IaHHO€, (GOpMUPOBATH THIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

¢ TIPOBOJIUTH TT0 CAMOCTOSTEIHHO COCTABIICHHOMY TUIAHY HECJIOKHBIA SKCIIEPUMEHT, HEOOJIBIIIOe
HCCIIeIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty COOOI;

¢ CAMOCTOSITEIILHO (POPMYITHPOBATH OOOOIICHHS M BBIBOJIBI ITO Pe3yJIbTaTaM IPOBEAEHHOTO
HaOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIydEHHBIX PE3YJITaTOB, BHIBOJIOB
1 0000IIEHN;

¢ IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IIPOIIECCa, a TAK)KE BBIABHUIaTh MPEAOI0KEHHUS O €TO0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

¢ BBISIBJISITH HEZOCTATOYHOCTh M U30BITOYHOCTH MHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

¢ BEIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh HH(POPMALIUIO PASITUYHBIX
BUJIOB ¥ JOPM TpEACTABICHUS;

¢ BEIOUpath hopmy npeacraBieHusi HHPOPMAIMK U WILTIOCTPUPOBATH pPelllaeMble 3a1a4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

¢ OLICHUBAThH HAIEKHOCTh HH(POPMAIUH 110 KPUTEPUSIM, TIPEUI0KEHHBIM YUUTEIeM UITU
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

2) VHueepcanvhvle KOMMYHUKAMUGHBbLE Oelicmeus — obecneuusarom  cOPMUPOBAHHOCHTb
COYUATBHBIX HABBIKOG 00YYAIOUUXCAL.
OO0menne:

¢ BOCIIPUHUMATD U (POPMYIHPOBATH CYXJIEHHUS B COOTBETCTBUHU C YCIOBUAMH U LEJISIMU OOLICHHUS;
SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS N0 X0y PELIEHUS 3aJaul, KOMMEHTHPOBATh MOJIY4YEHHBII pe3yJIbTaT;

¢ B X0JIe 00CYKJICHHUSI 33J1aBaTh BOTIPOCHI [0 CYLIECTBY 00CYKaeMOIl TeMBI, TPOOIEMBI,
pelaeMon 3a7auu, BICKa3blBaTh UJEH, HALIEIIEHHbBIE Ha IOUCK PELIEHMS]; COIIOCTABIIATh CBOU
CYXXJIEHHSI C CY)KICHUSAMHU JAPYrHX YYaCTHUKOB Juajora, oOHapyXUBaTh pa3inyKe U CX0ICTBO
MO3UIIMIA; B KOPPEKTHOM popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHMUS,;



¢ [IPCACTABJIATH PC3YJIbTAThI PCIICHUA 3a/Ia4H, SKCIICPUMCHTA, UCCIICAOBAHMs, ITPOCKTA,
CaMOCTOSTEIIHO BEIOMPATh (hOpMAT BBICTYIUICHHUS C YUETOM 3a]a4 IPE3eHTAIUU 1
0COOEHHOCTEH ayJUTOPUH.

CorpyaHu4ecTBO:

e IOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM U MHANBUyaIbHOU pabOThI pU
peneHnn yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

e IPUHUMATH 11€JIb COBMECTHOM JESATEIIbHOCTH, IUIAHUPOBATH OPraHU3aLMI0 COBMECTHOU paboOTHI,
pacrpenensiTs BUabl paboT, JOroBapuBaThCs, 00CYKAATh MPOIIECC M PE3yNIbTaT paboTHI;
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

¢ Y4aCTBOBATh B IPYIIOBBIX (opMax padboThl (00CykaeHNs, 0OOMEH MHEHUSIMH, MO3TOBBIE
LITYPMBI U JIp.);

¢ BBITOJIHATH CBOIO YaCTh padOThl U KOOPAUHUPOBATh CBOU JIEHCTBUS C IPYTUMHU WIEHAMU
KOMaH/1bl;

¢ OLICHMBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT 10 KPUTEPUAM, CPOPMYITHUPOBAHHBIM
Y4aCTHUKAaMH B3aUMO/ICHCTBUSI.

3) Vuueepcanvhvle pecyniamuensie Oelicmeus obecneuusaion GopmMuposaHue CMvlCI08biX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszanus:

CaMOCTOSITEJIBHO COCTaBJIATH IJIaH, aITOPUTM DPEUICHHs 3aJa4yd (UJIM €ro 4acTh), BIOMpATh
Ccroco0 pemieHduss ¢ Y4€TOM HMMEIOIIMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb:

¢ BJIQJICTh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIECca M pe3ysibTaTa perieHus
MaTeMaTUYeCKOH 3a1auu;

¢ IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH 3a7a9d, BHOCUTh
KOPPEKTHUBBI B ACSITSIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMACHHBIX OITHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

¢ OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa JACATEIHHOCTH MOCTABICHHOMN IIEIN M YCIIOBUSM,
O0OBSCHATH MPUYUHBI TOCTHXKCHUS WM HEAOCTHIKEHUS 11eTH, HAXOIUTh OIIMOKY, 1aBaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEJMETHBIE PE3YJIbTATBI

OcBoeHue yqe6Horo Kypca ((FGOMeTpI/IH» Ha YPOBHE OCHOBHOTO O6I_HCFO 06pa30BaHI/I$I
JOJIDKHO obecreynBaTh JAOCTHIKCHUC CIICAYIOMIUX MPECAMETHBIX 06pa30BaTeJ'IBHBIX pPE3yJIbTAaTOB:

¢ 3HaTh TPUTOHOMETPUUYECKHE (DYHKLIUU OCTPBIX YIJIOB, HAXOAUTH C UX TOMOIIBIO Pa3InYHbIE
3IIEMEHTHI IPSIMOYTOJIFHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJILHBIX TPEYTOJILHUKOBY).
HaxomuTh (¢ HOMOIIBIO KAJIBKYIIATOPA) JUIMHBI U YTJIbI AJ1 HETAOJIMYHBIX 3HAYSHUI.

o [Tonb30BaThCs GpopMyaamMu MpUBEICHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKAECTBOM IS
HaXO0KJICHUS COOTHOIIEHUI MEX/1y TPUTOHOMETPUYECKUMHU BETMUMHAMU.

¢ llcriosib30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJIsl HAXO0XK/AEHUS Pa3IMYHbIX 2JIEMEHTOB
TPEYroJIbHUKA («peleHre TPEyroJbHUKOBY), IPUMEHSATh UX IIPH PELIEHUN F€OMETPUUYECKUX
3ajau.

e Biiaziets moHsATHAMH NpeoOpa3oBaHus 0100, COOTBETCTBEHHBIX JIEMEHTOB MOI0OHBIX
¢buryp.

o [Tonp30BaThCs CBOMCTBAMM MOJOOHS TPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATE AJTUHBI U
HAXOJUTh YIJIbl y TO0OHBIX ¢uryp. IlpuMeHsaTs cBOCTBa 000U B MPAKTHUECKUX
3agavax.



¢ YMETh NPUBOJUTH IMPUMEPHI MOJIOOHBIX (PUTYP B OKPYKAIOLIEM MHUPE.

e [Tonp30BaThCs TEOpEMaMHU O IIPOU3BENEHUU OTPEZKOB XOP/I, O IPOU3BEICHUH OTPE3KOB
CEKYIIHUX, O KBaJpaTe KacaTeJIbHOM.

o [To1p30BaTHCS BEKTOPAMU, IOHUMATh UX T€OMETPHUUECKUH U (PU3UUECKUI CMBICI, IPUMEHSTh UX
B PEIICHUU TE€OMETPHUECKUX M (PU3MUECKUX 3a/a4.

o [IprMeHATH CKasIpHOE MTPOU3BEAECHNE BEKTOPOB JJIs1 HAXOKACHUS JIJIMH U YIJIOB.

e [lonp30BaThCs METOJOM KOOPJMHAT HA IJIOCKOCTH, IPUMEHSTH €T0 B PELICHUH F€OMETPUUECKUX
U IPAKTUYECKUX 3a/a4.

¢ BiiajieTh NOHATHAMU IPaBUIIBHOTO MHOTOYTOJIbHUKA, UIMHBI OKPY>KHOCTH, JUIMHBI TyTU
OKPY>KHOCTH M paIiaHHOM Mepbl YIila, yMETh BBIUUCIIATH IJIOIA/Ib Kpyra U €ro yacTeil.

o [I[pyMeHATh NOJTy4eHHbIE YMEHUS B IPAKTUYECKUX 3a]auax.

e HaxonuTe ocu (M1 LIEHTPBI) CAMMETPUU (PUTYpP, TPUMEHSTH IBHKEHUS INIOCKOCTU B
MIPOCTENIINX CITyqasiX.

o [IpyMeHATh NOTyyeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTHh MaTEMaTHUUECKUE MOJIENH I 3a]1a4
peayIbHOM >KU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHHS C TPUMEHEHUEM No100us 1
TPUTOHOMETPUUECKUX PYHKIMN (IOJIB3YSICh, TJI€ HEOOX0AUMO, KAJIbKYJISITOPOM).
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Pazpnen 1. Tpuronomerpusi. Teopembl KOCMHYCOB 1 cHHYCcOB. Penienne TpeyrojbHHKOB.

11 Omnpenernenne 2 DopMyIHPOBATE OMPEIETEHUS VerHbIi ompoc http://school-
TPUTOHOMETPHYECKHUX (DYHKIINH TPUTOHOMETPHUYECKUX QYHKIIUH IMuceMeHHbIIH collection.edu.ru/
yrioB ot 0° 1o 180°. TYIBIX | IPSIMBIX YTJIOB. KOHTPOITh http://math.ru

BBIBOAUTE TEOPEMY KOCHHYCOB TectupoBanue http://mathematics.ru

12 Kocunyc v cunyc npsiMoro u 2 TEOPEMY CHHYCOB KonrtponbHast http://www.problems.ru

TYIOTO yTJIa. (c pamycoM OnMCaHHON pabora http://kvant.mccme.ru
OKPYKHOCTH). Camoorienka ¢ http://mww.allmath.ru

1.3 Teopema KOCHHYCOB. 3 Pemiats TpeyroibHUKH. HCITOIb30BaHUEM
(O6006ménHasT) TeopeMa CHHYCOB PemaTe npakruueckue 3agauu, «O1eHoyHOrO
(c pamrycom OmHMCaHHOM CBOMSIIIMECS K HAXOXKACHHIO JIACTAY
OKPYKHOCTH). Pa3INIHBIX 2JIEMEHTOB

TPEYTroJIbHIKA

14 Haxosknenue IiuH CTOPOH U 2
BEJINYHH YTJIOB TPEYTOJIbHUKOB.

15 dopmyna miaomaan 2
TPEyroJbHHUKA Yepe3 IBE CTOPOHBI
U YTOJI MEXy HAUMHU.

1.6 dopmyna romau 2
YeThIPEXYTONBHUKA Yepe3 ero
JIMATOHATU U YTOJ MEX/TY HUMH.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/

17 [IpakTHyeckoe npruMeHeHHe 3 1
JIOKa3aHHBIX TEOPEM
Wroro no pasneny: 16 |1

Pa3znen 2. [IpeoGpazoBanue nopodusi. Merpudeckue COOTHONIEHNS B OKPYKHOCTH

2.1 IMomsTrE 0 Mpeobpa3zoBaHNH 2 OcBauBath MOHITHE VYeTHbIi ompoc http://school-
oI00usI. npeoOpa3oBaHus MOI00HS. [MucbMeHHbBIH collection.edu.ru/
HccnenoBath OTHOIICHHUE JIMHEHHBIX | KOHTPOJIb http://math.ru
2.2 COOTBETCTBEHHBIE AJIEMEHTHI 2 5IIEMEHTOB (DUryp Ipu TectupoBanue http://mathematics.ru
MOI00OHBIX (QUTYP. npeoOpa3oBaHuM 110100HS. KonTponbhas http://www.problems.ru
Haxonuts IIPUMCEPBI HOIIO6I/I$I B pa60Ta http://kvant.mccme.ru
2.3 Teopema o nmpousBeneHUn 2 OKPY’KaIOIIEN NEHCTBUTEIBHOCTH. CamoolieHKa C http://www.allmath.ru
OTPE3KOB XOPJI, TEOPEMA O BBIBOANTE METPUYECKUE HCITOJIE30BAaHNEM
MPOM3BEICHUN OTPE3KOB COOTHOIIEHHUS MEX/TYy OTPE3KaMH «O1EHOYHOr0
CEKYIINX, TEOpEMa O KBajpare XOpJI, CEKYIIHUX U KacaTeIbHBIX C JICTA»
KacaTelTbHOM. MCIIONTE30BAHKMEM BITMCAHHBIX YTJIOB
Y TIOJJOOHBIX TPEYT OJIbHUKOB
2.4 IIpuMmeHeHuE B pelIcCHHH 4 1 Pemartes reomerpudeckue 3a1a4u U
TeOMETPUYECKUX 3aa4 3ala4yi U3 pC€aJIbHOU KHU3HU C
UCIIOJIb30BAHUEM TTOTIOOHBIX
TPEYrOJIbHUKOB
Hroro no pazgeny: 10 |1
Paznen 3. BekTophbl
3.1 Ormpeenenre BEKTOPOB, 2 Hcronb30BaTh BEKTOPHI KAk YcTHBI ompoc http://school-
CIIOYKEHHE U Pa3HOCTh BEKTOPOB, HaIlpaBIIEHHbBIE OTPE3KH, ITucEMEHHBIIH collection.edu.ru/
YMHOKEHHE BEKTOpa Ha YHCIIO. HCCIIEI0BATH T€OMETPHUECKIIA KOHTPOJIb http://math.ru
(mepememenre) ¥ GU3NIECKHUI TectupoBanue http://mathematics.ru
3.2 Ou3HIECKU K TEOMETPUISCKUN 1 (cmta) CMBICITBI BEKTOPOB. KonTponsHas http://www.problems.ru
CMBICJI BEKTOPOB. 3HATh onpeacicHusa CyMMbI U pa6OTa http//kvantmccmeru
Pa3HOCTH BEKTOPOB, CamoorieHka ¢ http://www.allmath.ru
3.3 PassokeHne BEKTOpa 10 IBYM 2 YMHOXEHHS BEKTOpa Ha YHUCIIO, HCITOIB30BAaHUEM
HEKOJTUHEAPHBIM BEKTOPAM. UCCIIEI0BATh TEOMETPUIECKAN U «OueHoyHoro
(U3HUYECKUI CMBICIIBI ITHX JIMCTa
3.4 Koopaurats! BekTopa. 1 orepanuii.
Pemath reoMeTpuveCcKue 3a1a9u C
3.5 CkansipHOe poU3BEICHUE 2 HCTIOJIb30BaHUEM BEKTOPOB.

BCKTOPOB, €ro NIpUMCHCHUC T

PaCKJ’Ia,Z[I:IBaTI: BCKTOp 1O ABYM
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HAXOXKICHHUS UTHH U YIJIOB. HEKOJIJTMHEAPHBIM
BEKTOpaM.
3.6 Perenune 3a1a4 ¢ TOMOIIBIO 2 Hcnonb30BaTh CKAIIPHOE
BEKTOPOB. MIPOM3BEICHNE BEKTOPOB, BEIBOIUTH
€ro OCHOBHBIE CBOWCTBA.
3.7 [IpuMeHeHue BEKTOPOB IS 2 Brruucnsats cymMMy, pa3HOCTb U
peleHns 3a1a4 KHHEMAaTHKH U CKaJISIPHOE MPOU3BEICHUE BEKTOPOB
MEXaHUKH B KOOpJIMHATaX.
IIpuMensTh cKaIIpHOE
MIPOU3BEICHUE [Tl HAXOXKJICHU S
JUIMH U YTJIOB
Hroro no pazgeny: 12
Paznen 4./lekapToBbI KOOPAMHATHI HA MJIOCKOCTH
4.1 JlexapTOBbI KOOPIMHATHI TOUEK 1 OcBauBaTh HOHATHE IPSIMOYTOJIBHOM | Y CTHBII ompoc http://school-
HAa [UIOCKOCTH. CHUCTEMBbI KOOPJIMHAT, JEKapTOBBIX ITvceMeHHbII collection.edu.ru/
KOODJMHAT TOYKH. KOHTPOJTb http://math.ru
4.2 VpaBHeHHE MPSAMOIA. 1 BuIBOIUTE ypaBHEHHE NPSAMON U TectupoBanue http://mathematics.ru
OKPY>KHOCTH. BBIAENSTH MOIHBIN KonrtponbHast http://www.problems.ru
4.3 Vrnosoi ko>ppuument, Tanrenc | 1 KBaJIpaT JJIs HAXOXKJICHUS LIEHTPa pabora http://kvant.mccme.ru
yIiia HaKJIOHA, TTapauIebHbIC 1 U pajinyca OKPY>KHOCTH 110 €€ CamoolieHka ¢ http://www.allmath.ru
MEepIeHUKYIISPHBIE MPSIMBIE. YpaBHEHHIO. UCIIONTb30BaHUEM
Pemiath 3a1a4n Ha HAXOXKICHHE «OneHoYHOro
4.4 YpaBHEHHE OKPY>KHOCTH. 1 TOYEK IEPECEUEHHUS] IPSIMBIX U JIACTa»
OKPYXHOCTEH C TOMOIIBIO METOIA
45 HaxoxmeHue KoopauHaT TOYEK 1 KOOpAMHAT.
MepPEeCeUCHUsT OKPYIKHOCTH U Hcnonb30BaTh CBOMCTBA YIJIOBOIO
HPAMOiA. Ko duIIeHTa
NPSIMOY TPH PEIICHHUH 33124, JIs
4.6 Meron KOOpIUHAT MPH PEIieHHN | 2 ONPEACIICHNA PACIIOIOKCHHA
TEOMETPUIECKIX 3a]1aY. TIPSIMOM.
[TpuMeHSTh KOOPAWHATHI IPU
4.7 Hcrionp3oBanne MeToaa 2 PpCOICHHHA M'COMETPHICCKUX H

KOOpAWHAT B ITPAKTUYICCKUX
3agadyax

NPaKTHYECKHX 3a1ad, U1
HOCTPOCHUS] MATEMAaTHIECKUX
MOIelIel peabHBIX 3a/1a4 («MEeTox
KOODJIUHATY).
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[Tonmp30BaTHCS 1J1s TOCTPOEHUS U
UccIeI0BaHui HU(PPOBBIMU
pecypcaMu.

3HAKOMUTHCS C UCTOPUEHN pa3BUTHS
TeOMETPHUH

Hroro no pazneny:

9

1

Pa311e.11 5. HpaBHJIbeIe MHOI'0YIroJIbHUKH. I[J'IHHa OKPY/KHOCTH U IJIOIIaAb Kpyra. Borunciaenune H.]'[OIIIa}Ieﬁ

51 [TpaBuIbHBIC MHOTOYTOJIbHUKH, 1 dopMyITUpOBaTh OMpPECICHHE VYcrHbIi ompoc http://school-
BBIUMCIICHHE UX 3JIEMEHTOB. MPaBUIBHBIX MHOTOYTOJIbHUKOB, ITuceMeHHbIIH collection.edu.ru/
. HAXOIUTh UX DJIEMEHTHI. KOHTPOJTH http://math.ru
5.2 YKcIo Nu U IMHA OKpYXKHOCTH. | 1 [To1B30BaTHCS MOHATHEM JUTMHBI Tectuposanune http://mathematics.ru
OKPYXHOCTH, BBEIEHHBIM C Konrpombhas http://www.problems.ru
5.3 | JlnuHa Jyru OKPYKHOCTH. 1 TIOMOILIBIO PABHIILHBIX pabora http://kvant.mccme.ru
MHOTOYTOJIbHHKOB, OTPEIEIIATH CamoorieHka ¢ http://www.allmath.ru
54 Paynmannas mepa yria. 1 YHCIIO T, JUTMHY JTyTH ¥ PAJIHAHHYIO | MCIIOJIb30BaHHEM
Mepy yria. «O1eHoyHOrO
55 IInomans KpyTa U €ro 3JIEMEHTOB 2 HpOBOJII/ITI) nepexon ot paHHaHHOﬁ JIUCTa»
(CeKTopa u CeFMeHTa). MeEpHI yIiia K rpagyCHON U HaO60pOT.
OrnpenensTh IoMaab Kpyra.
5.6 Beruuncrienune miomaiei puryp 2 BeiBoauTs GopMyIsI (B rpajyCHOl 1
BKJIFOYAIOIINX 3JIEMEHTHI Kpyra paHHaHHOVﬁ Mepe) Ulst JUIHH [T,
IUIONIA el CEeKTOPOB U CETMEHTOB.
Beruuncists mionaau Guryp,
BKJIIOYAIOLIHX 3JIEMEHTBI
OKpY>KHOCTH (KpyTa).
Haxomuts miomia/m B 3a1auax
peaJbHOMN KU3HU
Uroro mo pazzueny: 8
Pa3znen 6. /IBH:KeHHSsI IIOCKOCTH
6.1 [TonsiThe 0 MBMKEHUH TUIOCKOCTH. | 1 Pa36upats mpuMepsi, YcrtHbIi onpoc http://school-
WUTIOCTPHPYIOIIKE TOHATHS [TrchMeHHBIH collection.edu.ru/
6.2 [TapasuiensHblii HepeHoc, 1 JBUKEHUSL, IIGHTPOB U Oceil KOHTPOJIb http://math.ru
HOBOPOT M CUMMETPHSL. CHMMETPHH. TectupoBanue http://mathematics.ru
DopMyIUpOBaTh ONpPEACIECHUS KouTponbhas http://www.problems.ru
6.3 OCH U LIEHTPHI CHMMETPHH. 1 HapajIelbHOro IIepeHoca, moBopora | pabora http://kvant.mccme.ru

U 0CEBOM cuMMeTpuu. BrIBOIUTH

CaMooI11eHKa ¢
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6.4

HpOCTefIHII/Ie NpUMCHCHUS B
peuieHnu 3aaa4.

UX CBOMCTBA, HAXOUTh
HEMOJBM)XHBIE TOUKU.

Haxonuts neHTphl 1 0OCU CHUMMETPUI
IpOCTEHIHX PUryp.

IIpuMensTh NapauienbHbIA IEPEHOC
Y CUMMETPHIO NP PEIICHUU
reoMeTpruiecKux 3a1ad (pazoupartb
TIPUMEpHI).

Hcnonb30BaTh I NOCTPOEHHUS U
uccIie/IoBaHu i IMPOBBIE PECYPCHI

HCIIOJIL30BAHUEM
«O1EeH0YHOro
JIUCTaY

http://www.allmath.ru

Hroro no pazneny:

1

Pa3nen 7. IloBTOpeHue, 06

o0l eHne, CHCTeMAaTH3alusl 3HAHUI

7.1

IIpocreiimme reoMmerpudeckue
(uUTypHI U X CBOICTBA.
N3mepeHne reomerpuyecKux
BEJTMYHH.

OnepupoBaTh MOHIATUSAME: PuUTypa,
TOYKa, IpsIMasi, yTroJl,
MHOT'OYTOJIbHUK, pABHOOEIPEHHBIN U
PAaBHOCTOPOHHMI TPEYrOJIbHUKH,

7.2

TpeyronbHUKH.
[TapannenbHbie U
TIePIICHANKYIISIPHBIE TIPSIMBIE.

IPSIMOYT OJIBHBIN

TPEYrOJIbHUK, MEINAHa,
OHMCCEKTpHCa W BBICOTA
TPEYroJIbHUKA, 1ApaJuIEIOrpaMm,

7.3

OKpY>XHOCTB U KPYT.
I'eomeTpudeckre mocTpoeHus..
Vsl B OKpyxHOCTU. BriucanHusie
Y ONHCaHHBIE OKPYKHOCTH
MHOTOYTOJTbHAKOB.

[IpsiMas 1 OKpY>KHOCTB.

pPOMO, IPSMOYTOJIBHHK, KBaJIpaT,
Tpanewys; OKpy>KHOCTb,
KacaTebHas; PaBeHCTBO H 110j001e
(huryp, TpeyroIsHUKOB;
napauIenbHOCTh U
HEepIIeHUKYIPHOCTD

HPSIMBIX, YTOJI MKy IPSMBIMH,

74

YerblpéxyronbHuku. Brimcanueie
1 OIMCAHHBIE
YETBIPEXYTOIbHUKH.

CUMMETPHS OTHOCUTEIHHO TOYKHU H
MPSIMOM; IJIMHA, PACCTOSHUE,
BEIMYWHA YTJIa, IUIOMIA/b,
TIEPUMETD.

7.5

Teopema [Iucaropa u Havana
TpuroHomerpuu. Pemenne o0mux
TPEYTrOJIbHUKOB.

HUcnonp3oBaTth Gopmyisl:
nepuUMeTpa U IJIOMAH
MHOT'OYT'OJIbHUKOB, JUTHHBI
OKPYXHOCTH M ILJIOIIA-

7.6

HpaBI/IJ'IBHBIe MHOI'OYT'OJIbHHUKHU.

VYcrHBI onpoc
[TuceMeHHBIN
KOHTPOJIb
TectupoBanue
KoHTponbsHas
pabota
CamoorieHka ¢
WCTIOJIb30BaHUEM
«OueHoyHOrO
JTUCTa

http://school-
collection.edu.ru/

http://math.ru
http://mathematics.ru

http://www.problems.ru
http://kvant.mccme.ru
http://www.allmath.ru



http://www.allmath.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://math.ru/
http://mathematics.ru/
http://www.problems.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/

[IpeoOpa3zoBaHus MIOCKOCTH.
Jewxenus. [logobue.
Cummerpus.

7.7

IImomane. Beruncnenue
miorianei. Ihiomaau mogoOHbIX
¢duryp.

JlexapToBBI KOOPIMHATHI HA
TTOCKOCTH.

BekTopsl Ha MIIOCKOCTH

Hroro no pazneny:

OO0I1ee KOIMYIECTBO YaCOB 110 POrpaMme:

68




YYEBHO-METOAUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

BBenute nanunie

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas anekrponHnas mkosa. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Supekc. Yueonuk» https://education.yandex.ru/home/
«SKmnacey . https://www.yaklass.ru/

doxchopna https://foxford.ru/about

«Cupuyc. Onnaita» . https://edu.sirius.online

«MapkeTiuieic 00pa3oBaTeJbHBIX yCJIYD)

«Supexe», «1C», «Yun.py», «Cxkaiienr», «Koasapacy,
u3natenscTBO «IIpocBerienue» u apyrue. https://elducation.ru/
«UuTepueTY pok» —. https://interneturok.ru/

Oo0pa3zoBatenbHas miatdopma «Jlekray . https:/lecta.rosuchebnik.ru/

https://edu.skysmart.ru/



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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