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1 COAEP) KAHUE YYEBHOI'O KYPCA
1.1 COJEPKAHUE YYEHFHOI'O KYPCA MATEMATHKA
5 kiace

Hamypanvhoie yucna u nyp

HatypanbsHoe uncno. Pan marypansusix uncen. Yucno 0. M300pakeHre HaTypaIbHBIX YHCENT
TOYKaMHU Ha KOOPJMHATHOH (YUCIIOBOM) MPSMOM.

[To3uumoHHas cucreMa cuuciieHus. PuMckas Hymepauus Kak IpuMep HEMO3ULUOHHOW CUCTEMBI
cuucieHus. JlecaTuuHas cucteMa CUUCICHUsI.

CpaBHeHUE HATYpaIbHBIX YHCEN, CPABHEHHE HATYPAIbHBIX Yncen ¢ HyaéM. CrocoObl
cpaBHeHUA. OKpyIJIEHHE HATYPaJIbHBIX YHCEIL.

CroxxeHue HaTypadbHBIX YUCEN; CBOMCTBO HYJIS IIPU CIOKECHUH.

Brrunranue kak qeiicTBue, 00paTHOE CIOKEHHIO. Y MHOKEHHE HATypaJIbHBIX YHCEIl; CBOICTBA
HYJIA U €UHULIBI TP YMHOKCHUU.

Jlenenue kak neiicTBue, 00paTHOE yMHOKEHHIO. KOMIIOHEHTBI AEMCTBUM, CBS3b MEXKIY HUMH.
[TpoBepka pe3ynbTaTa apudMeTHIecKoro aeictus. [lepeMecTuTeIbHOE U COYETATEIIHLHOE
CBOICTBa (3aKOHBI) CIOXKEHUS M YMHOXKEHUS, pacCIpeIeIUTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHHS.

Hcnonk3oBanue OyKB st 0003HaUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIllMCU CBOWCTB
apupMeTUIECKUX JEeHCTBUM.

Jenutenu u KpaTHbIE YKCIIA, PA3JIOKEHUE HA MHOKUTENU. [IpocThie u cocTaBHbIE YUCa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9.

[lenenue ¢ 0CTaTKOM.

CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM. 3alliCh YMCia B BUJE CYMMBI pa3psiHbIX CIaracMbIX.
YucnoBoe BblpakeHHEe. Briuncienne 3HayeHuil YMCIIOBBIX BBIPAKEHUMN; MTOPSIIOK BBINOIHEHUS
nerctBuid. MIcnosib30BaHUE TPU BBIYMCIIEHUSIX IEPEMECTUTEIBHOTO U COUYETATEIIBHOTO CBOMCTB
(3aKOHOB) CIIOKEHHSI U1 YMHOXKEHUS, PACIIPEIEITUTEIHLHOTO CBONCTBA YMHOKEHUS.

JIpoou

[Ipencrasnenue o ApodU Kak crocoOe 3anucu 4acTu BeaTnarHbl. OOBIKHOBEHHBIE IPOOH.
[TpaBuibHbBIE U HepaBWIIbHBIE ApoOH. CMeranHas IpoOb; MpeICTaBIeHHE CMELIaHHOH Ipoou B
BU/JIE HETIPAaBUJILHON ApOOYU U BbIJIEIEHHE LIEI0N YaCTH YHcia U3 HENPaBUILHOU IpOOH.
N300paxkenue apoOeit ToukaMu Ha 9MCI0BOM mpsiMoii. OcHOBHOE cBOMcTBO ipodu. CokpaleHue
npobei. [TpuBenenue Apoobu Kk HoBoMY 3HameHaTento. CpaBHeHue npobeit. CrioxkeHue u
BBIYUTAHUE Ipo0eil. YMHOXKEHUE U AeTIeHue Apooeii;

B3aMMHO-00paTHbIe 1pobu. HaxoxaeHne yacTH 1eJ0ro U LEeNI0ro o ero 4YacTu.

Hecaruunas 3anuch qpodeit. [Ipencrapnenue qecaTHaHON 1podu B Buae 0OBIKHOBEHHOM.
N3006paxeHue qecATUUHBIX JpoOei ToukaMu Ha YMciIoBod nmpsiMoid. CpaBHEHHE IECATUUHBIX
Ipobeii.

ApudmeTrnueckue IeiCTBUS ¢ JECATUUHBIMU Ipo0siMu. OKpyriieHue IeCATUYHBIX IpoOeii.
Pewenue mexkcmosuix 3aoau

Penrenune TekcToBBIX 3a/1a4 apupMeTHUECKUM criocoboM. Perienne norndeckux 3anayu. Pemenue
3aja4 repebopoM BCeX BOZMOXKHBIX BapuaHTOB. Vcronb30BaHue pH pelieHnu 3aa4d Tabaui 1
CXEM.

Pemenue 3anay, conepkaiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYMHBI: CKOPOCTh, BpeMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTh. EJAMHUIIBI U3MEpeHus: Macchl, 00bEMa, LIEHBI;
paccTosiHus,

BPEMEHH, CKOPOCTH. CBSA3b MEXKAY €AMHUIIAMU U3MEPEHMSI KaXK/101 BETMUHHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHre JaHHBIX B BUJE TAOIUII, CTOJIOYATHIX AUArPaAMM.

Haznaonaa zeomempusn



Harnsiuele npeacraBieHus o GUrypax Ha INIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpYr. YTou. [IpsAMOi, OCTpBIi, TYyIION U pa3BEPHYTHIN
yTJIBI.

JlnnHa oTpeska, METpUUECKHUE EAMHMIIBI ITUMHBL. J[JTMHA TOMaHOH, IEPUMETP MHOTOYTOJIbHUKA.
M3MepeHue 1 NoCTpOeHHE YIJIOB ¢ HOMOILBIO TPAHCIIOPTUPA.

Harnsaneie npencrasienus o purypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; TPSIMOYTOJIbHUK,
KBaJ[paT; TPEYrOJIbHUK, O PABEHCTBE (hUTyp.

N300paxkenue ¢puryp, B TOM yuciie Ha Kieryatoil Oymare. [Toctpoenne koHpUrypamnmii u3
yacTel IpsIMOM, OKPY)KHOCTH Ha HEJTMHOBAHHOM M KjleT4aTol Oymare. Mcronp30BaHne CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaApaTa.

[Tnomaas NpsIMOYroJabHUKA U MHOTOYI'OJIbHUKOB, COCTABJICHHBIX U3 IPSIMOYTOJIbBHUKOB, B TOM
yucie Guryp, n300paxEHHBIX Ha KieTyaTol Oymare. EnUHUIBI H13MEpeHUs II0IIA 1.
Harnsiiaele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUIypax: MpsAMOYTOJIbHBIN Hapalljieenunes,
KyO, MHOTOTpaHHUKHU. M300paxkeHre mpocTelnx MHOTOTrpaHHUKOB. Pa3BEépTku Kyda u
napamenenunena. Cozganue Mojeneil MHOrorpaHHUKOB (M3 Oymaru, poBOJIOKH, IUIACTHIIMHA U
Ip.).

O0BEM npsAMOYToJIbHOIO Napaenenunena, kyoa. Equauiel namMepenus oobéma.

6 KJ1acce

Hamypanvhnuie yucna

Apudmerndeckne 1eHCTBUS ¢ MHOTO3HAYHBIMM HATYPaJIbHBIMH YUcCIaMH. YHCIIOBbIE
BBIPAXECHMUSI, TOPSIOK AEMCTBUIM, NCIIOJb30BaHNEe CKOOOK. cnonb30Banue npy BHIYUCICHUSIX
IIEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB CIIOKEHHS 1 YMHOKECHHUS, PACIIPEACIUTEIBHOIO
cBoiicTBa yMHOKeHUs. OKpyIJIeHHuEe HaTYPaJIbHBIX YHCEI.

JlenuTenu U KpaTHble YMcia; HAUOOJIBLIMKA OOIIMI AeIUTEIb U HAaUMEHbIIee 0011ee KpaTHOe.
JenumocTb CyMMBI ¥ IpOU3BeAeHUs. JIeIeHre ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs1 AP0Ob, OCHOBHOE CBOMCTBO Ip0o0H, cokpalieHue apodeii. CpaBHeHHE U
yrnopsiiourBaHue Apooeit. Pemenue 3a1a4 Ha HAX0XKICHUE YaCTH OT IIEJIOTO U I[EJIOTO 10 €ro
yactu. J[poOHOe yucio Kak pe3ynbrat aeneHus. [Ipeacrapnenue neciTHIHON ApoOU B BUIE
OOBIKHOBEHHOM JIPOOU M BO3ZMOXKHOCTH TIPE/ICTABIICHUSI OOBIKHOBEHHOM JApOoOH B BUIE
necaTHUHOM. [lecsaTruunble qpobu U MeTpuueckas cuctemMa Mep. ApupmMeTndeckue NeHCTBUS U
YHUCJIOBBIEC BRIPAXKEHUS C OOBIKHOBEHHBIMU U JIECATUYHBIMH IPOOSIMHU.

OtHomenue. [lenenre B JaHHOM OTHOIIEHHWU. MaciiTal, mponopius. [[puMeHeHne npomnopiuii
P PEIICHUH 3a/1a4.

[TonsiTue npouieHTa. BelunciaeHue npoueHTa OT BEIMYUHBI U BEJTUYUHBI 110 €€ MPOLEHTY.
Bripaxxenue mpoleHTOB JeCATUYHBIME Apo0siMu. Perienne 3aqau Ha nporieHThl. BeipakeHue
OTHOILICHHUS BEJIMYMH B MPOLIEHTAX.

Honosxcumenvnsie u ompuuameibible Hucjia

[TonoxxurenbHbIEe U OTpULIaTEIbHBIE uncia. Llenblie uncna. Moayns uncna, reoMmerpuyeckas
UHTepHpeTanus Moayis yncna. M3obpaxxeHue yncen Ha KOOPAMHATHOM npsiMoii. YncinoBsle
MIPOMEXKYTKH.

CpaBHeHue uucen. ApupmMeTndeckue AeUCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU
YHUCJIaMHU.

[TpsimoyronbHas cucTeMa KOOPAMHAT Ha INIOCKOCTU. KOOpAMHATHI TOUKHM HA MJIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek U GUryp Ha KOOPAMHATHOM MIOCKOCTH.
ByKGeHHble 6bIPAINCCHUA

[TpumeHenne OyKB AJIs 3aIIMCH MAaTEeMAaTHUECKUX BBIpAXKEHUH U npeiokennit. CBoicTBa
apu@mMeTnyecKux eicTBUi. BykBeHHBIE BbIpaKEHUS U YUCIIOBbIE MMOCTaHOBKU. ByKBEeHHbIE
paBEeHCTBA, HAX0XKJIEHHE HEM3BECTHOIO KOMITIOHEHTa. POopMyIibl; pOpPMYIIbI TIEPUMETPA U
TJIOIIAIU TTPSIMOYTOJIbHUKA, KBaJipaTa, 00bhEMa mapayienenuneaa u Kyoa.

Pewienue mexkcmoewix 3a0au



Pemenne TekcTOBBIX 3a7a4 apuMeTHIECKUM criocoOoM. Perienue iorndeckux 3amaad. Pemenue
3a/1a4 mepedopoM BCceX BOSMOKHBIX BAPHAHTOB.

Pemenue 3amau, copepkammnx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIMUYUHBI: CKOPOCTh, BPEMSI,
paccTosiHue; IIeHa, KOJTHYECTBO, CTOUMOCTD; TIPOU3BOAUTEILHOCTD, BpeMsl, 00bEM PadOTEHI.
EnuHuIel u3MepeHus: Macchl, CTOMMOCTH; PACCTOSIHUS, BpEMEHH, CKOPOCTH.

CBSI3B MG)KI[y CAUHHULIaMHU I/I3MepeHI/I$I KaX(I[OI;'I BCJIMYMHEI.

Pemenue 3amay, CBA3aHHBIX C OTHOIIEHHUEM, ITPOTIOPIIHOHAIIBHOCTHIO BEIMYHH, ITPOIICHTAMH;
pellIeHrnEe OCHOBHBIX 3aJa4 Ha IpoOU U IPOLIEHTHI.

OrneHKa ¥ IPUKHUIKA, OKPYTJICHHE pe3ysIbTaTa.

CocraBienne OyKBEHHBIX BBIPQKECHUH 110 YCIIOBHIO 3a/1a4H.

[IpencraBieHue TaHHBIX C IOMOIIBIO TaOHIl 1 quarpamMm. CToj04aTeie JuarpaMMbl: YTEHUE U
IIOCTpoeHHe. UTeHHEe KPYroBbIX AHArpaMM.

Haznaonaa zeomempusn

Harnsaneie npencrapienus o purypax Ha IUIOCKOCTH: TOYKA, MPsIMasi, OTPE3OK, JIyd, YToll,
JIOMaHast, MHOT'OyTOJIbHUK, YEThIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTB, KPYT.

B3anmMHoe pacrionoskeHue ABYX MPsIMBIX Ha TNIOCKOCTH, apaJlIeNIbHbIC TIPSMBIE,
NepreHINKYIISIpHbIE MpsiMble. VI3MepeHne pacCTOsSHUI: MeXy IByMsI TOYKaMH, OT TOYKH JI0
OpsSMOI; JUIMHA MapIIpyTa Ha KBaJApaTHOH ceTke.

W3mepenune 1 moCTpOSHHE YTIIOB C TOMOIIBIO TPAHCTIOPTHUPA. BUIBI TPEYTrOBHUKOB:
OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBIHN, TYIIOYTOJIbHBIHN; paBHOOEIPEHHBINH, pABHOCTOPOHHUIA.
YeThIpEXYroyIbHUK,

IPUMEPBI YEThIPEXYTOJIbHUKOB. [IpsSMOYroabHUK, KBaipaT: UCIOIb30BAHUE CBOMCTB CTOPOH,
yIIJI0B, nuaronaineil. M3o0paxkeHune reomeTpuueckux (puryp Ha HETMHOBaHHOW Oymare ¢
UCIOJIb30BAaHUEM LIUPKYIIS, TUHEHKH, YTOJIbHUKA, TpaHcropTupa. [loctpoenus Ha kieTyaToi
Oymare.

[Tepumerp mHoroyronbHuka. Ilonstue miomany Gurypsl; eTMHULBI U3MEPEHUSI TIT0IIAH.
[TpubnmxEnHOE N3MEpeHue momany GUryp, B TOM YHCJie Ha KBaAPATHON CETKe.
[TpubnmxEHHOE N3MEpEHNE JUTMHBI OKPYKHOCTH, TUIOLIAIU KpyTa.

CuMmMmeTpus: IeHTpajIbHasA, OCEBas U 3epKaIbHAsI CHMMETpUH. [locTpoeHne CHMMETPHUYHBIX
buryp.

Harnsaabie nmpeacraBieHust O MPOCTPAHCTBEHHBIX (GUTypax: Mapauiesienune, Kyo, mpu3ma,
nupamuia, KOHyc, HUIUHIP, map U cepa. M3o0paxeHne npocTpaHcTBEHHbIX (uryp. IIpumepsr
pa3BEPTOK MHOTOTPAHHUKOB, IWJIMH/PA U KoHyca. Co3iaHue MoIeel mpOCTPaHCTBEHHBIX
¢uryp (13 6ymaru, IpoBOJIOKH, TNIACTUIIMHA U JIP.).

[TonsiTe 00BEMa; eqMHUIIBI n3MepeHust 00béMa. OOBEM MPSIMOYTOIBHOTO TTapalIeTIeIUIIe A,
KyOa.

1.2 COAEP/KAHHUE YYEBHOI' O KYPCA «AJITEBPA»

7 Knacc

Yucna u evluucnenun

Parnmonansaeie uncina J[poOu 0OBIKHOBEHHBIE U IECSITHYHBIE, IEPEX0]] OT OJHOM (pOpMBI 3armcu
Ipo0eit K Ipyrou.

[ToHsATHE palIMOHAIFHOTO YMCIIA, 3aIHCh, CPABHEHHE, YIIOPSI0UYMBAHUE PAITHOHAIBHBIX YUCEI.
Apudmernueckne 1eHCTBUS C pallMOHAIBHBIMU YHCIAMHU.

Pemenue 3a1a4 u3 peanbHON MPAKTUKU HA YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJlbHBIM TIOKa3aTeJIeM: ONpeieeHne, Mpeodpa3oBaHue BRIPAKEHUI Ha OCHOBE
OTIpeIeNIeHUs, 3aMUCh OOJBIIINX YUCETT.

[TporeHTsl, 3aMCh MPOLIEHTOB B BHUJIE IPOOH U APOOH B BUJIE MPOLEHTOB. TpH OCHOBHBIE 33/1a4H
Ha MPOIIEHTHI, peIIeHHE 3a7a4d U3 pealbHOW MPAKTUKH.

[TpuMeHeHre TPU3HAKOB JIETMMOCTH, PA3I0kKEHUE HA MHOXKHUTEIN HaTypalbHbIX YHCEI.
PeanbHBIC 3aBUCIMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas IPOITOPIIMOHATEHOCTH.
Anzebpauueckue gvipasrcenusn



IlepemeHHBIE, YUCIOBOE 3HAUCHUE BBIPAKEHUS C IEPEMEHHON. [[onyCcTHMbIE 3HAUEHUS
nepeMeHHbIX. [IpecTaBienue 3aBUCUMOCTH MEXAY BETMUUHAME B BUJE (POPMYIIBL.
Brruncnenus no ¢popmyiiam.

[TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUI, TOXKISCTBEHHO paBHBIC BBIPAKEHUS, IPaBHIIA
peoOpa3oBaHus CyMM U MTPOU3BEACHUN, PaBUIa PACKPBHITHUS CKOOOK U MPUBEACHUS MTOT00HBIX
CllaraeMblx.

CBoiiCcTBa CTENEHU C HATYpalbHBIM MOKa3arenaeM. OgHOUIeHbl U MHOTOWIEHBL. CTeneHb
MHorouseHa. CioxeHue, BBlMUTaHUE, YMHOKEHHE MHOTOUJIEHOB.

DopMyIbl COKpAIEHHOTO YMHOXEHUS: KBaApaT CyMMBI U KBajapat pazHoctu. opmyna
pPa3HOCTU KBaApaToB. Pa3jioxkeHne MHOrOWIEHOB HA MHOKHUTEIIH.

Ypasnenua

YpaBHeHUe, KOpEHb YpaBHEHUS, IIpaBHiIa IPEOOpa30BaHUs ypaBHEHHS, PABHOCUIBHOCTb
YpaBHEHUU.

JInneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM, YUCIIO KOPHEH JINHEWHOIO YPABHEHUS, PEILICHHE
JUHENHBbIX ypaBHeHUH. COCTaBlIeHNE ypaBHEHUH 110 YCIOBHIO 3a7auu. PereHne TeKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHHM.

JIuHeitHOE ypaBHEHUE ¢ ABYMS IEpEMEHHBIMU U ero rpadpuk. CucreMa ByX JUHEHHbBIX
YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

Pemenue cuctem ypaBHeHHI criocoOOM MoACTaHOBKU. [IprMepsl pelieHrs TEKCTOBBIX 3aa4 C
MMOMOUIBIO CUCTEM YPAaBHEHUU.
Koopounamut u cpaguxu.

Oynkunu Koopannara Touky Ha psAMoi. YuciaoBsle IPOMEKYTKH. PaccTossHue Mexny AByms
TOYKaMHU KOOPJAMHATHON MPSAMOIA.

[TpstmoyronbHas cuctema koopauHar, ocu Ox u Oy. Abcuucca 1 opAMHATA TOYKU Ha
KOOpAMHATHOM miiockocTu. [Ipumepsl rpadukoB, 3aqaHHbIx popmynamu. UreHue rpadukoB
pEATbHBIX 3aBUCUMOCTEM.

[Tonstue pynkuuu. I'paduk dpynkuu. CoiictBa Qpynkuuii. JIunelinas GpyHkuus, e€ rpadux.
I'padux dynkuum y = Ixl . I'paduueckoe penieHne TMHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 knacc

Yucna u éviuucnenusn

KBanparuslit kopeHb u3 uncina. [lonstue 06 uppanroHanbHOM uncie. [lecsaTuunble
npUOJIMKEHNS UpPaLMOHANbHBIX ynces. CBoMcTBa apu(MeTHUECKUX KBAaPAaTHBIX KOPHEH U UX
IIPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BbIPAXKEHHUM U BbIYUCICHUAM. [leficTBUTENbHbIE
qucia.

Crernens ¢ 1enbIM IT0Ka3zatesnaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCha.
Anzebpauueckue gvipasrcenus

KBaaparHbIi TpEXUIEH; pa3IOKEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEH.
Anrebpanueckas 1podb. OCHOBHOE CBOHCTBO asireOpanyeckoit 1poou. CioxeHue, BBIYUTaHUE,
YMHOX€EHHeE, JIeJIeHne anredpandeckux apoodeil. PalinonanbHble BoIpaKeHUS U UX
npeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, hopMyia KOpHel KBajpaTHoOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOAIIMXCS K TUHEHHBIM U KBaapaTHBIM. [IpocTeiimme qpobHo-panroHanbHbIe
YPaBHEHHS.

I'padmueckas nHTEpIIpeTals ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHHUH C IBYMS IEPEMEHHBIMH.

[IpuMmepsl pemeHns: CUCTEM HEIMHENHBIX YPABHEHUH C IBYMs ITIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1au aJireOpanyeckKuM CrocoOoM.

Yucnoevie nepagencmea u ux ceoicmea.

HepaseHcTBO ¢ 01HOM ITepeMeHHON. PaBHOCUIIBHOCTE HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C
OJHOI EPEMEHHOM.



CucreMbl TUHEMHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

Dyukyuu

[Tonstue pynkuuu. O6nacTh onpeneneHust U MHOKeCTBO 3HaueHU! QyHKiuu. Crocoobl
3ananus QyHKIUH.

I'padux dynkmuu. Urenue croicTB pyHkumu 1o e€ rpaduky. [Ipumepsl rpadukoB GyHKITUH,
OTpaKAIOIIUX pealbHbIE MPOLECCHI.

OYHKIINH, OMUCHIBAIOLIUE MPSIMYIO U 00paTHYIO MPONOPIIHOHATIBHBIE 3aBUCUMOCTH, UX
rpadukn. Pyrkmmm y=x2,y =X,y =%,y = |x].

I'padpuaeckoe pernieHue ypaBHEHUH U CUCTEM YPaBHCHHIA.

9 knacc

Yucna u eéviuucnenusn

JlelicTBUTENBHBIC YMCTIA

PanmonaneHbie yKca, MppaloHaibHbIe Yhciia, KOHEYHbIE M OECKOHEUHBIE IeCATUYHbIE IPOOH.
MHO0KeCTBO IEHCTBUTEIBHBIX YUCEIT; ICHCTBUTEIBHBIC YHCIIA KAK OCCKOHEUHBIC JECSITHYHBIC
npo6u. B3auMHO 01HO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM JICHCTBUTEIBHBIX YHCEN U
KOOPJMHATHOU IIPSIMOM.

CpaBHeHUE 1eHCTBUTENBHBIX YHCel, apu(MeTHYeCKUe IEHCTBUS C IeHCTBUTEIbHBIMU YHUCIAMH.
H3zmepenus, npubauscenus, OoyeHKu

Pa3meprl 00bEKTOB OKPYKAIOIIETO0 MUPA, [UIUTEILHOCTH IPOIECCOB B OKPYXKAIOIIEM MUPE.
[TpubmmkEHHOE 3HAYCHNE BEIIMYUHBI, TOUHOCTD MTPHOIMKCHUS.

Oxkpyrienue yucen. [Ipukuaka u olleHKa pe3ybTaToOB BIYUCICHUH.

Ypaeéuenus u nepasencmea

YpaBHeHUs ¢ OHOM ITlepeMeHHOM JIuHeliHOe ypaBHEeHUE. Pellienre ypaBHeHU, CBOAAIINXCA K
JIMHEVHBIM.

KBagparHoe ypaBHeHnue. Penienne ypaBHeHU, CBOAAIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe
ypaBHeHuE. [IpuMepbl penieHrs ypaBHEHUN TPEThEN U YETBEPTOM CTEIEHEN pa3I0KEHUEM Ha
MHOHUTEIH.

Pemenue npoOHO-paliOHAIbHBIX YPaBHEHUH.

Perennie TeKCTOBBIX 337124 aNreOpandeckuM METOIOM.

Cucmemul ypasnenuil

YpaBHeHHe ¢ AByMs IEpEeMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JIMHEWHBIX YpaBHEHUN
C AByMs IepeMeHHBIMH. Perenne cucteM IByX ypaBHEHH, OJJTHO U3 KOTOPBIX JTUHEHHOE, a
Ipyroe — BTopoii ctenieHu. ['paduueckas uHTeppeTanusi CUCTEMbl YPABHEHUH C IBYMS
MepEeMEHHBIMH.

Pemennie TeKCTOBBIX 33724 anreOpandeckuM crocoooMm.

Hepagencmea

YucrioBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHON. Penienne cucTem JIMHEMHBIX
HEPaBEHCTB ¢ 0JIHOM nmepemeHHON. KBagpaTHbie HepaBeHCTBA. ['paduueckast HHTepIpeTaIus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI IIEPEMEHHBIMH.

Dyukyuu

KBagparuunas pyukmus, e€ rpaduk u cBoiicta. [lapaGosa, KoopaAMHATH BEPIITMHBI TapaOOJIbI,
0Ch CHUMMETPHH MapadoIb.

I'paduku pynxmmii: y=kx, y=kx +b, y=k/x ,y=x>,y=+x,y = |x| nux cpoiicraa.
Yucnoevie nocnedosamenpHocmu.

Omnpenenenne U cocoObl 3aJaHMsI YUCIOBBIX MTOCIEA0BATEIHLHOCTEN

[ToHsiTHE YMCIOBOM MOCIEN0BATEILHOCTH. 3aJaHHUE MOCIEI0BATEIIbHOCTH PEKYPPEHTHOM
dopmynoit u popmysoit n-ro uieHa.
Apugpmemuyeckan u ceomempuueckan npozpeccuu

Apudmernueckas u reoMmeTpudeckas mporpeccun. DopMyIbl n-To uieHa apupMeTHIecKon u
F€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N YWICHOB.



N3o0pakenue 4ieHOB apuPMETHUECKON U TEOMETPUUIECKON TPOTPECCHil TOUKaMH Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN M 3KCIOHEHIUANbHBINA pOCT. CII0KHBIE POLIECHTHI.

1.3 COJEP/KAHUE YYEBHOI O KYPCA TEOMETPHA
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HauvanpHele nonsTus reomerpun. Touka, mpsimasi, OTpe30K, Jy4. Yroi. Buasl yrios.
BeprukansHeie 1 cMeKHBIE yIUbl. buccekTpuca yria. Jlomanasi, MHOrOyroJbHUK.
[TapamienbHOCTD U NEPIEHIUKYIAPHOCTD MIPSIMBIX.

Cummerpuunsbie ¢purypbsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpHH. [Ipumepsl cummerpun B
OKPY’KaOILlEM MUDE.

OcHOBHBIE IIOCTPOEHUS C IOMOILBIO LIUPKYJIA U IMHEWKH. TpeyronbHUK. BricoTa, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOGApEHHBII 1 PABHOCTOPOHHUI TPEYroJIbHUKH. HepaBeHCTBO TpeyroabHHKA.

CpoiicTBa U pU3HAKU paBHOOEIPEHHOTO TPEeyrojibHUKA. [Ipr3HaKu paBeHCTBA TPEYroJIbHUKOB.
CBolicTBa U NPU3HAKY MApAJJIENIbHBIX MPsAMbIX. CyMMa yIiioB TpeyrojibHUKa. BHelHWe yribl
TPEYrOJIbHUKA.

[TpstmoyronbHbIN TpeyroyibHUK. CBOMCTBO Me/IMaHbl IPSMOYTOJIbHOIO TPEYTOJIbHUKA,
IIPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBA IPAMOYTOJIbHBIX TPEYT OJIbHUKOB.
[TpstMoyTonbHBIN TPeyroJibHUK ¢ yrioM B 30 .

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JAJIMHE JIOMaHOH,
TeopeMa o 0OJIbIIEM yTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKysp 1 HAKIIOHHAS.
I'eomeTprueckoe MecTo Touek. buccekTpuca yriia u cepeJMHHbIN NEPIEHIUKYIIAP K OTPE3KY KaK
r€OMETPUUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJa U JUaMeTp, UX CBOMCTBA. B3auMHOE pacnonoxeHne OKpyKHOCTH U
npsimoid. KacaTtenbHas u cexyias K okpy)Hoctu. OKpyKHOCTh, BOUCaHHas B yroji. Bnucannas
Y ONIMCaHHAasi OKPYKHOCTH TPEYTOJIbHUKA.
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YersipéxyronsHuku. [lapannenorpamMm, ero npusHaku 1 cBorcrsa. YacTHble ciaydan
napajuiesIorpaMMoB (IIPSMOYTOJILHUK, pOMO, KBaApaT), UX MPU3HAKKU U CBOMCTBA. Tpanenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Merton yaoenust meauansl. LlenTpanbHas cummerpus. Teopema Daneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPeYrojabHUKa U Tpanenuu. L{eHTp Macc TpeyrosibHUKa.

[TogoGue TpeyrodbHUKOB, KO3 duireHT mogoous. [IpuzHaku mogo0us TPEyroJIbHUKOB.
[TpuMeHeHne NoA00Ms TPU PELICHUH IPAKTUYECKUX 3a]1ay.

CaolicTBa muomiaiel reomerpudeckux puryp. @opmMysibl 171 MIOIMIAIU TPEYToJIbHUKA,
napauenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0Iael MoK00HBIX GUryp.
Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHun npakTHUECKUX 3aay.
CuHyc, KOCHHYC, TAHT€HC OCTPOI0 yIJIa MPSIMOYTOJIBHOTO TpeyroiabHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30,45 u 60 .
BnycanHble ¥ IEHTpaIbHBIE YIIIbI, YTOJ MEXAY KaCATEIbHON U XOPAOW. YTIIBI MEXIY XOpAaMu
U CEKyIIMMU. BrincanHble 1 ONMcaHHbIE YETHIPEXYTOJIbHUKN. B3anMHOE pacnosioskeHne AByX
okpyxkHoctel. Kacanue okpyxHocteid. O0mue KacaTeabHbIe K IBYM OKPYKHOCTSIM.
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Cunyc, xocunyc, Tairesc yraoB oT 0 7o 180 . OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
@opMyIIbl IPUBEACHHUS.

Pemenne TpeyronbHuKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Perienne npakTH4ecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne moaob6usi. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpOU3BEAEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.



Bekrop, MHa (MOyJib) BEKTOPA, COHAPABIEHHbIE BEKTOPBI, IPOTUBOIIOI0KHO HAIIPABICHHbBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONl€paLlMK HAJl BEKTOPAMHU.
PaznoxeHue BeKTOpa 1o JByM HeKOJUIMHeapHbIM BekTopaM. KoopauHats! BekTopa. CkasipHoe
MMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JIA HAXOXACHUA JJIMH U YIJIOB.

JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH. Y paBHEHUS IPSIMOI U OKPYKHOCTH B KOOpAHMHATAX,
IepeceyeHre OKPYKHOCTEN U IpsIMbIX. MeToI KOOPAUHAT U €r0 IPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJIBHUKU. [{Ha OKpyXHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomans kpyra, ceKTopa, CerMeHTa.

JIBMOKEHUS IIJIOCKOCTU ¥ BHYTPEHHHE CUMMETPUHU QUTYp (31€MEHTapHbIE MPEACTaBICHUA).
[TapannensHbii iepenoc. [1oBopoT.

1.4 COAEPKAHHUE YYEBFHOI' O KYPCA « BEPOATHOCTD U
CTATUCTHUKA»
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[IpencraBieHne naHHBIX B BUJE TAOIUII, qUarpaMm, rpadukoB. 3anoTHeHUe TaOIul, YTCHUE H
MOCTPOCHUE ArarpamMm (CTOIOUKOBBIX (CTOJIOUATHIX) U KPYroOBbIX). UTeHHe rpadukoB peanbHbIX
nporieccoB. M3pneuenne nHpopMalmy U3 AMarpamMm 1 TaOJIHII, HCIIOIB30BAaHUE U
UHTEPIIPETAINS TaHHBIX.

OnucarenpHas CTaTUCTUKA: CpelHee apu(MeTUIeCKoe, MeIuana, pa3Max, HanOoJIbIIee 1
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIIOBBIX TaHHBIX. [I[puMepsl ciiydaiiHOI H3MEHYUBOCTH.
CiyuyaliHbli SKCIIEPUMEHT (OIIBIT) U CiTy4aiiHoe coObiTue. BeposTHOCTh 1 yactoTa. Ponb
MaJIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHIA B pUpoAe U B oOiecTBe. MoHeTa u
urpajiabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepumna, pedpo. Crenens BepiinHbl. Yuciao pédep 1 cyMMapHas CTEIIEHb BEPIIMH.
[TpencraBnenne o cesznoctu rpada. Lenu u nukisl. [Tytu B rpadax. O6xox rpada (siinepon
nyTh). [Ipencrasnenue o6 opueHTUpoBaHHOM rpade. Permenne 3anad ¢ momouisio rpados.
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[IpencraBieHne naHHBIX B BUJE TAOIULL, JUarpaMm, rpadukoB. MHOKECTBO, 371€MEHT
MHO’K€ECTBA, MOJMHOXKeCTBO. Onepannuy Haj MHOKECTBAMU: 00bEMHEHNE, IEpECEUCHHE,
nononHeHne. CBOMCTBA ollepalvii HaJ MHOXKECTBAMU: IIEPEMECTUTEIBLHOE, COUETATENBHOE,
pacnpenenurenbHoe, BKItoueHus. Vcnonb3oBanue rpaduueckoro npeacTaBieHus MHOKECTB
JUIsL OTIMCAHUSI peaibHBIX

IIPOLIECCOB U SIBJICHUM, IPH PELICHUH 3a]1a4.

W3mepenue paccerBaHus 1aHHBIX. J(ucnepcust ¥ CTaHIapTHOE OTKJIIOHEHHE YMCIIOBBIX HAOOPOB.
Jluarpamma paccerBaHusl.

OnemMeHTapHble cOOBITHS ciydaiiHoro onbita. CiaydaiiHble coObITHSA. BeposaTHOCTH cOOBITHIA.
OnbITH C pAaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHAMU. CirydaifHbll BBIOOD. CBSI3b MEXKAY
MaJIOBEPOATHBIMU U MPAKTUYECKH IOCTOBEPHBIMU COOBITUSIMU B IIPUPO/IE, OOLIECTBE U HAYKE.
Jepeso. CBoiicTBa 1E€pEBBEB: €AMHCTBEHHOCTD ITYTH, CYILIECTBOBAHUE BUCSYEH BEPILNHBIL, CBA3b
MEXKJ1y YMCJIOM BepIUH U unciaoM péoep. [IpaBuno ymHoxxeHus. Pemenue 3a1ad ¢ moMouibio
rpa¢os. [IpotuBononoxusie coobITHs. Jnarpamma Diinepa. O0beMHEHNE U TIEpeceueHue
coObITuii. HecoBmecTHble coObITHS. DOpMyIna cioxkeHUs: BeposTHOCTEN. Y clioBHAs
BeposATHOCTb. [IpaBuio ymHoxxenus. HezaBucumele coObiTust. [IpencraBienue skcriepuMeHTa B
BHJIE JIepeBa. PenieHne 3a/1a4 Ha HAX0XKJIEHUE BEPOSITHOCTEN € MTOMOIIBIO AEpeBa CIYYaHOTO
AKCIIEPUMEHTA, AUarpaMm Dilepa.
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[IpencraBieHue faHHBIX B BUJE TaOIULI, JUarpaMm, rpaduKkoB, MHTEpIIpeTays JaHHbIX. YTeHne
U TIOCTpOEHUE TalJuIl, JuarpamMmm, rpadukoB 1o peaabHbIM JaHHBIM.

[TepectanoBku u pakropuan. Coueranus u yucio coueranuil. Tpeyronpuuk Ilackans. Pemenune
3a]a4 ¢ UCIOJIb30BaHUEM KOMOUHATOPUKH.

['eomerpuueckast BeposaTHOCTh. CitydaiiHbIN BBIOOP TOUKU U3 (PUTYPHI Ha MJIOCKOCTH, U3 OTpe3Ka
U U3 IYTU OKPYKHOCTH.



UcnbiTanue. Ycnex u Heyaada. Cepust HCIIBITaHUN 10 IepBOro ycnexa. Cepus UCHbITAaHUN
Bepuymnnu. BepositHOocTH cOOBITHIA B cepuy HCTIBITaHUH bepHymn.

CiydaiiHas BeIMYMHA U paclpeelIeHHe BeposATHOCTENH. MaTemaTuyeckoe 0OKuJaHue u
mucnepcus. [lpuMepsl MaTeEMaTHUECKOTO OKUAAHUS KaK TEOPETUUECKOTO CPEHETO 3HAUECHUS
BEJIMYMHBI. MaTeMaTuuecKoe 0KUAAHUE U TUCTIEPCUs] CIIy4YallHON BEIUYHHBI

«UHCIIO YCIIEXOB B CEPUM UCIBITAHUN bepHymum».

[TonsTue o 3akoHe OoNbLINX YKcel. MI3MepeHne BepoATHOCTEH ¢ TOMOIIbIO YacToT. Poib u
3HAUEHUE 3aKOHA OOJIBIITNX YKCEI B IPUPOJIE M OOIIECTBE.

2. INIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI
2.1JIHYHOCTHBIE PE3YJ/IbTATHBI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl yueOHOro npeamMera «MaTemaThka

XapaKTEepU3yOTCS:

Ilampuomuueckoe éocnumanue:

MIPOSIBJICHUEM MHTEPEca K IMPOIUIOMY M HACTOAIIEMY POCCUUCKOM MaTeMaTHUKU, IEHHOCTHBIM
OTHOIICHHEM K JTOCTHKEHHSIM POCCHICKMX MAaTEMATUKOB U POCCUHCKON MaTeMaTUYECKOM
IKOJIBI, K MCITOJIb30BAHUIO ATUX JOCTHKCHHH B IPYTHX HayKax U MPUKIAIHBIX cepax.

I'pasxicoanckoe u 0yxo8HO-HPAGCHMEEHHOE 60CRUMAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 0053aHHOCTEH TpakJaHWHA M Peai3aliy ero Mpas,
MPEJICTABICHUEM O MAaTEMaTHYECKIX OCHOBAX (P)YHKIIMOHUPOBAHUS PA3JIHUHBIX CTPYKTYP,

SIBIICHUH, POIIETyp TPaXkIaHCKOTO 00mIecTBa (BEIOOPHI, ONIPOCHI U TI. );

TOTOBHOCTBIO K OOCYXJICHHIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX C TPAKTHUECKUM TPUMEHEHUEM

JTOCTH>KCHHUI HAYKH, OCO3HAHUEM BOXKHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B ACSTEIHLHOCTH

Y4E€HOTO.

Tpyooeoe eocnumanue:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEHICHUH NMPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BOXXHOCTH MaTeMaTHYE€CKOTO 00pa30BaHus Ha MPOTSHKECHUU BCEH

YKU3HU JJIs yCTIeNTHON MPOo(heCCHOHANBEHOM IESATENBHOCTH U Pa3BUTUEM HEOOXOUMBIX YMEHHUIA;
OCO3HAHHBIM BBHIOOPOM U MTOCTPOSHUEM UHJIUBUIYATbHON TPaeKTOPUU 00pa30BaAHUS U

YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH.

Acmemuueckoe eocnumanue:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSATHIO MaTEMAaTHYECKIX OOBEKTOB,

3a/1a4, PEIICHNUM, PacCyKICHNH;

YMEHUIO BUJIETh MATEMaTHYECKHNE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayunozo noznanus:

OPUEHTAIINEN B IEITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX IIPEICTABICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTUYeCKOW HayKu Kak c(hepbl UeTOBEUECKOM JACSITEIIbHOCTH, ITANIOB €€ Pa3BUTHUS U

3HAUMMOCTH VISl pa3BUTHUS LIUBUIIM3ALUY;

OBJIQJICHHEM SI3bIKOM MaTEMaTHKH U MaTEMaTHYECKON KyJIbTYPOU KaK CPEACTBOM TO3HAHUS
MHpa; OBJIAJICHUEM MPOCTEHIIIMMU HAaBBIKAMU UCCIIEA0BATENIbCKOM 1€ TEIbHOCTH.
QDu3uueckoe eocnumanue, hopmuposanue Kyabmypot 300p068bsa U IMOUUOHATLHO20
onacononyuusn:

TOTOBHOCTHIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 37I0POBBS, BEICHUS

3JI0pOBOTO 00pa3a KU3HHU (37J0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA,

peryisipHas Gu3nvecKas aKTHBHOCTH);

c(hOpMUPOBAHHOCTHIO HaBBIKA pe(hICKCUH, PU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO ke
IpaBa JIpyroro 4eioBeka.

IKonozuueckoe eocnumanue:

OpHEHTAINEH Ha MPUMEHEHHE MaTEeMAaTHUYECKUX 3HAHUH IS pEIIeHUs 3a/1a4 B 00JIaCTH
COXPaHHOCTH OKpPYXKalollel cpeibl, INIAHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOYKHBIX
MOCJIEACTBUM ISl OKPYXKAIOIIEN CPEIBI;



OCO3HaHMEM I'JI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTel UX peIIeHus.
JIuunocmmuuie pesynromamol, 00ecneuusaowue a0anmayuio o0yuawuLezoca K
UBMEHAIOUWUMCA YCI0BUAM COUUATILHOU U RPUPOOHOTL CPeObl:

T'OTOBHOCTBIO K I[ef/'ICTBI/ISIM B YCJIOBHUAX HeOHpGI[eJIéHHOCTI/I, IMOBBIIICHHUIO YPOBHHA cBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO JeSTeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYIHX
JIIOI[efI, HpI/IO6peTaTB B COBMECTHOM ACATCIIbHOCTHU HOBBIC 3HAHUA, HABBIKHM 1 KOMIICTCHIIMH U3
OIBITA APYTUX; HEOOXOAUMOCTBIO B (JOPMUPOBAHUY HOBBIX 3HAHUH, B TOM YHCIIE
dbopMyITUpOBaTh UCH, TOHSITHS, TUIIOTE3bI 00 00OBEKTAaX U SIBICHUSX, B TOM YHCJIC paHee
HEU3BECTHBIX, OCO3HABATH 1€(UIIMTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BBI30B, TPEOYIOMINUN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAECMbIEC PEILICHHS U ACHCTBUS,
(bopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, HOPMUPOBATH OIBIT.

2.2 METAIIPE/IMETHBIE PE3Y/IbTATHI

MertanpeameTHbie pe3yabTaThl OCBOSHHUS MPOTPaMMBbI yu4eOHOTo mpeaMera «MaTemaTukay
XapaKTEePU3YIOTCS OBIAJCHUEM YHUBEPCAIbHBIMU IMO3HABATEILHBIMH JICUCTBUSIMU,
YHHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU JCHCTBUSMH U YHUBEPCATbHBIMU PETYISATUBHBIMU
JIEUCTBUSIMU.

YHnusepcanvuvie nosnasamenvuvie oeticmsus obecneyusaiom gopmuposanue 6a306b1x
KOCHUMUBHBIX NPOYECCO8 00y4arouuxcs (0ceoenue Memooos8 NO3HAHUS OKPYIHCAIOUIe20 MUpA;,
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomams ¢ ungopmayueti).
ba3zoevie nocuueckue oelicmeus:

— BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHI, OTHOLLICHUI MEXy MOHATUSIMU;

— (hopmynupoBaTh onpeiereHusl MOHATHI; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJIaCCU(UKALIMN, OCHOBAHUS JIJIs1 OOOOIICHHS U CPABHCHHUSI, KPUTEPUN TIPOBOJIUMOTO aHAIIN3A;
— BOCIPUHHUMATH, (POPMYIHUPOBATH U TPEOOPA3OBLIBATH CYXKACHUS: YTBEPAUTEIbHbBIE U
OTpHUIIATENbHbIE, €TUHUYHBIE, YACTHBIE U OOIIHE;

— YCJIOBHBIE€; BBISIBIISITh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEUUS B
(dakTax, TaHHBIX, HAOIIOIEHUSAX U YTBEPKACHUSIX;

— npeayaratb KpUTEPUHU JUIsl BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

— JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, ACTYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

— pa3bupath J0Ka3aTeNIbCTBA MATEMATHUYECKUX YTBEPKACHUH (MPSMBIE U OT MPOTHBHOTO),
MIPOBOAMTH CAMOCTOSITENILHO HECIIOKHBIE IOKA3aTeIhCTBA MaTEMaTHUECKHX (DaKTOB,
BBICTPAWBaTh apTyMEHTAIIUIO, IPUBOIUTH TPUMEPHI U KOHTPIPUMEPHI;

— 000CHOBBIBAaTh COOCTBEHHBIE PACCYkKICHHUS; BHIOMPATh CIIOCO0 pelieHus: yueOHOH 3a1auu
(cpaBHHBATh HECKOJBKO BAPUAHTOB PEIICHMS], BRIOUPATh HanOoJee MOAXOISIINMN ¢ YIETOM
CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPUEB).

Ba3zoevie uccneoosamenvckue oeiicmeus:

— HMCMOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUA HHCTPYMEHT MMO3HAHUS;

— (opMyHpPOBaTH BOMPOCHI, (PUKCUPYIOIIHUE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSITEIIBHO
yCTaHaBIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y,

— apryMEHTHPOBATH CBOIO TO3UIINIO0, MHCHHE,

— NPOBOJUTH IO CAMOCTOSITEHLHO COCTABIIEHHOMY IJIAHY HECJIOXKHBIN 3KCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE TT0 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTUIeCKOT0 00BEKTA,
3aBUCHUMOCTEN 0OBEKTOB MEXKAY COOOi;

— CaMOCTOSATEIHLHO (POPMYITHPOBATH 0OOOIIEHUS U BBIBOIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOII0/IEHUs, KCCTIEIOBAHUS, OLIEHUBAThH JOCTOBEPHOCTh MOTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
00001IeHMIT; TPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MIPOIIeCca, a TAK)KE BBIJBUTAThH
MPEANOI0KEHHS O €r0 Pa3BUTHUH B HOBBIX YCIOBHUSX.



Paboma c ungpopmaueii:

— BBISIBJISITh HEJOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALIUH, JAaHHBIX, HEOOXOJUMBIX ISt
peLIeHMs 3a]1a4H;

— BBIOMPATH, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH HHPOPMALIUIO
pasInYHbIX BUAOB U (GOPM IPEICTABICHHUS;

— BBIOMpATh GOpMY MpecTaBIeHUs HH(POPMAIK U WIUTFOCTPUPOBATH PEIIaeMbIe 3a1a4l
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

— OLIGHUBATh HAAEKHOCTH MH(OPMAIMH IO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTEIIEM HITH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

Yuueepcanvnvie kommyHukamuseHvle 0elicmeus 0becnequsaiom cqhopmupo8anHoCms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Obwenue:

— BOCIIPUHUMATh U (POPMYIMPOBATH CYXkIEHUS B COOTBETCTBUHU C YCIOBUSIMHU U LEIAMU
0OLIEHMS; — SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IUCbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XO/ly PELICHUs 3aJaul, KOMMEHTHPOBATh MOTY4YE€HHBIN
pe3yabTaT; B X0/1€ 00CYX/IEHUS 33/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMBI,
npo0JeMbl, pelaeMoil 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAllEJICHHbIE Ha MIOMCK peIleHMS;

— COINOCTABJIATh CBOU CYXACHUS C CYKICHUSAMH JIPYIHMX YYaCTHUKOB JAMajora, 0OHapy>KuBaTh
pasyinyue U CXOJCTBO MO3ULIUH;

— B KOPPEKTHOH (popme popMymHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

— NPEACTaBIATh Pe3y/IbTaThl PELICHUS 3aauH, SKCIIEPUMEHTA, UCCIIeI0BAHUS, TIPOEKTA;

— CaMOCTOSITENIbHO BBIOHpaTh (OopMaT BBICTYIUIEHHS C YUETOM 3a/1a4 PE3EHTALNN U
0COOEHHOCTEH ayTUTOPUH.

Compyonuuecmeo:

— IOHHUMATb U UCIIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHJUBUyaIbHOM PabOThI IpU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

— IPUHUMATD LIeJIb COBMECTHOH /1€ TeNIbHOCTH, IUTAHUPOBATh OPraHU3allui0 COBMECTHOM
paboTHI, pacrpenensTh BUIbl padoT, JOrOBapUBaTHCS, 00CYXKAATh MPOLIECC U Pe3yNIbTaT paboThI;
— 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJIEH; yUaCTBOBAThH B IPYNIOBBIX (hopMax pabOThI
(o6cyxnenns, o0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U JIp.);

— BBINOJIHATH CBOIO YaCTh pabOThI M KOOPAUHUPOBATh CBOM JIEUCTBUS C JPYTUMH YI€HAMU
KOMAaH/IBI;

— OLIEHMBATh Kauy€CTBO CBOET0 BKJIAJa B OOLINI MPOAYKT MO KPUTEPHUIM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBHUS.

Yuusepcanvuvie pecynamusnule oelicmeus obecneyusaiom GopmuposaHue CMulci08bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopzanusayusn:

— CaMOCTOSITEJIbHO COCTaBIATh IUIaH, AJITOPUTM pEIIeHUs 3a/1a4u (WM €ro 4acThb), BBIOUPATh
Croco0 pemieHus ¢ yu€ToM UMEIOIIUXCsl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4€TOM HOBOM HMH(OPMALIUH.
Camoxonmpono:

— BIIAJIETh CIIOCOOaMH CaMOIPOBEPKHU, CAMOKOHTPOJIS MTpoLiecca U pe3ysibTaTa pelieHHs
MaTeMaTHYECKOW 3aj1auu;

— MpPeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTD IIPH PEIICHUN 33Ja4l, BHOCUTD
KOPPEKTHBBI B JIeTEILHOCTh HA OCHOBE HOBBIX O0OCTOATENBCTB, HAWICHHBIX OLIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

— OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH IIOCTABICHHOM 1IENIN U YCIIOBUSM,
OOBSACHATH IPUYUHBI JOCTUKEHUSI I HETOCTUXKEHUS 11eJI, HAXOAUTh OIIUOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

2.3 INTAHHPYEMBIE ITPEJMETHBIE PE3Y/IbTATHI OCBOEHHA IIPHMEPHOH
PABOYEH ITPOTPAMMBI KYPCA MATEMATHKA



OcBoenne yaeOHOTO Kypca «MaTemaTtnkay B 5—6 KjiaccaX OCHOBHOM IIKOJIBI JOTKHO

o0ecrieunBaTh JOCTHKEHUE CIEAYIOUIUX MMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3YyIbTaTOB:
5 KJacc

Yucna u eéviuucnenusn

[Tonnmath ¥ IPaBUIBLHO YIOTPEOIATH TEPMUHBIL, CBSA3aHHbBIE C HATYPAJIbHBIMU YHCIIAMU,
OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.
CpaBHUBATH U YIOPSAI0YMBATH HATypaJIbHbIE YUCIIA.

COOTHOCHTH TOUKY Ha KOOPJAMHATHOM (YMCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €
YHCIOM M U300pakaTh HaTypallbHBIEC YHCIIA TOYKAMHU Ha KOOPAWHATHOM (UHCIIOBOI)
MIPSMOM.

Brimonusate apudmernyeckue 1eHCTBUS C HATYPATbHBIMU YUCIIaMHU, C OOBIKHOBEHHBIMU
IpoOsSMHU B IPOCTEHININX CITydasix.

BrInonHsaTe mpoBepKy, MPUKUJIKY PE3YJIbTaTa BHIYUCICHUH.

OxpyrisTh HaTypaibHbIE YKCIIA.

Pewenue mexcmoevix 3aoau

Pemath TEKCTOBBIC 3aJa4uun apI/I(I)MeTI/I‘IGCKI/IM CII0coOOM U ¢ IIOMOIBIO OPraHU30BAHHOI'O
KOHCYHOI'O nepe60pa BCCX BO3MOJKHBIX BAPHAHTOB.

Pemarn 3aJlauu, COACPKAIUC 3aBUCUMOCTH, CBA3BIBAIOIINEC BEJIMUUHBI: CKOPOCTh, BpEMAI,
PaCCTOAHUC, LICHA, KOJIUYECTBO, CTOUMOCTD.

Hcmons30BaTh KpaTKUC 3alluCu, CXCMbl, Ta6JII/ILII)I, 0003HaUYCHHS IIpu pCIICHUMN 3ada4.
ITonp30BaTHCS OCHOBHBIMU CANMHUIaMU U3MCPCHUSA: ICHBI, MACChI; PACCTOSIHUA,
BPEMCHH, CKOPOCTH; BbIpaKaTb OAHU CAUHHUILBI BEJIMUUHBI YCPE3 APYTHUC.

I/I3BHeKaTB, AHaJIM3UPOBaTb, OICHUBATDb HH(bOpMaHI/IIO, MMpEACTAaBJICHHYIO B Ta6J'II/II_[€, Ha
CTOJIOYATOM AuarpaMme, MHTCpHIpPCTUPOBATE MMPCACTABICHHLIC JaHHBIC, NCII0JIb30BATh
JaHHBIC ITPHU PCHICHHUU 3a/1a4.

Haznaonan zeomempusn

[Tonb30BaThCs reOMETPUUECKUMHU MOHITUSIMU: TOUKA, IIpsiMasi, OTPE30K, JyY, Yo,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOANTE MpUMEPBI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIINX (OPMY U3yUEHHBIX
reoMeTpuYecKux puryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMU: BEPLIMHA CTOPOHA; C
MHOTOYT'OJIbHUKAaMU: yToJl, BEPILIMHA, CTOPOHA, TUaroHallb; C OKPYKHOCTBIO: PajJnycC,
JUaMeTp, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMEeTpHUecKUe (PUrypsl Ha HEIMHOBAHHOM U KJI€TYaTOM
OyMare ¢ HOMOUIbIO IUPKYJIS U IUHEHKH.

HaxoauTh 1auHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TOMOUIbIO JTMHEWUKH,
CTPOUTH OTPE3KHU 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTB 33JJaHHOTO paauyca.
Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB NPSAMOYIOJBHUKA, KBapaTa JUlsl UX
MOCTPOEHHUS, BBIUMCIICHUS IO U IEpUMETpA.

BbraucnsaTs nepuMeTp U IUIOMIAb KBaJpaTa, IpsIMOYToJIbHUKA, (PUTYp, COCTABICHHBIX U3
OpSMOYTOJIbHUKOB, B TOM 4Hcie (GUryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.
ITonb30BaThCs OCHOBHBIMM METPUYECKMMHU €JUHUIIAMH U3MEPEHNUS JUINHBI, IUIOLIA/I1;
BbIpaXaTh OJHHU €IUHUIbI BEJIMUHUHBI Yepe3 ApyTHe.

Pacno3naBaTh napamenenumnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo
rpaHb, U3MEPEHMsI; HAXOAUTh U3MEPEHUS NTapaljiesienumnesa, Kyoa.

Boruncnsate 006EM Ky0a, mapajienenurnena no 3aJaHHbIM U3MEPEHUSIM, MOJIb30BaThCs
€/IMHUIIAMU U3MEPEeHus 00bEMa.

PemaTs HecoKHBIE 3a/1a4M HA N3MEPEHUE T€OMETPUUECKUX BEIUYHH B TPAKTHUYECKUX
CUTYalUsX.

6 KJjacc



Yucna u evivucieHus

3HaTh ¥ NOHUMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUIAMHU YHUCEN U CIIOCO0AMU UX
3aIlUCH, IEPEXOAUTH (€CIIHM ITO BO3MOXKHO) OT OHON (hOPMBI 3aIIUCH YKCIIa K IPYTOi.
CpaBHMBATB U YIOPSIOYMBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH,
CPaBHUBATH YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BrInonHATh, coueTast yCTHBIE U TUCbMEHHBIE PUEMBI, apu(MeTHYecKue AeHCTBUS C
HaTypaJbHBIMU U L€JIBIMU YHCIIaMHU, OOBIKHOBEHHBIMU U JIECITUYHBIMU IPOOSIMH,
IIOJIOKUTENBHBIMYA U OTPULIATEIIbHBIMUA YU CIIAMHU.

BpIunciaTe 3Ha4E€HUsI YUCTIOBBIX BBIPAKECHUM, BBIIIOIHATD IPUKUIKY U OLICHKY
pe3yibTaTa BBIYMCICHUHN; BBIIOIHATH IPE0Opa30BaHNs YUCIOBBIX BBIPDAKEHHI HAa OCHOBE
CBOMCTB apu(METHIECCKIX JCHCTBHIA.

CoOTHOCUTH TOUKY HAa KOOPAMHATHOM MPSAMOM ¢ COOTBETCTBYIOIIUM € YUCIIOM U
n300pakaTh YMcia TOYKAMU Ha KOOPAMHATHOM NPSAMON, HAXOIUTh MOJYJIb YUCIIA.
COOTHOCUTB TOYKH B IPAMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAMHATAMU 3TOU TOUYKH.
OKpyrsTh Lejble Yucia U JECITUYHbIE IpOOU, HAXOIUTh MPUOIMKEHUS YHUCEIL.

Yucnoevie u 6yK8€HHble GbIPAIICECHUA

[Tonnmats U ynoTpeOIsiTh TEPMHUHBI, CBSI3aHHBIE C 3aMMKUCHIO CTEIIEHU YHCTIa, HAXOIUTh
KBaJpaT ¥ KyO YMCIia, BEIYUCIATH 3HAUCHUS YHCIIOBBIX BBIPAKEHUH, COJIEPIKAIINX
CTEIICHH.

[Tonb30BaTbCs MpU3HAKAMHU JIETUMOCTH, PACKJIaIbIBATh HATYPAJIbHbIE YHUCIIa HA TPOCTHIE
MHOKUTEIIH.

[Tonb30BaTbes MacITaboM, COCTABIIATH IPOMOPLIUU U OTHOLLICHUS.

Hcnonws3oBath OYKBBI 151 0003HAYEHUS YUCEN NP 3aMMCH MAaTEMaTHYECKUX
BBIPAXXEHH, COCTABISATH OYKBEHHbBIE BBIPAKECHUS U (DOPMYIIbI, HAXOAUTH 3HAYCHHS
OYKBEHHBIX BBIPAXEHUHN, OCYIIECTBIISASI HEOOXOAMMBIE MOJACTAHOBKU U MPeoOpa30BaHMUsL.
Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoewix 3a0au

Pemate MHOTOIIarOBBIE TEKCTOBBIE 337a4l APU(PMETUUECKUM CIIOCOOOM.

Pemats 3a1auu, cBsi3aHHBIE C OTHOIIEHHUEM, IPONOPIIMOHATIBLHOCTHIO BEJTUYHH,
NPOIIEHTAaMH; peliaTh TPY OCHOBHBIE 33/1a4M Ha IPOOH U TPOLIEHTHI.

Pemars 3amaun, copepxaiine 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMUNHBL: CKOPOCTb, BpEMSI,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb; POU3BOAUTEIBLHOCTD, BpeMsl, 00bEMa
paboThl, UCIONB3Ys apuMeTHUECKUE JIEHCTBUS, OLIEHKY, IPUKUIKY; [T0JIb30BaThCS
€AMHUIIAMU U3MEPEHUS COOTBETCTBYIOIUX BEJTUYMH.

CocraBnsiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHIO 3aJauu.

N3Bnekats nHoOpMaInio, NpeacTaBIeHHYIO B Ta0IHIaX, HAa TMHEHHOM, CTOI0YaTON Mt
KpYroBOW Juarpammax, HHTEpIPETUPOBATh NPEACTABIECHHBIE JaHHbBIE; UCII0JIb30BaTh
JaHHBIE TIPU PEILICHUH 3ajay.

[IpencraBisTh MHPOPMAIIUIO C TOMOIIBIO TAOJIUL, TMHEHHONW U CTOIOYATON JUarpamm.

Hacnaonan zeomempusn

[TpuBOANTE PUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOMIUX POPMY U3yUEHHBIX
F€OMETPUUECKUX TUIOCKUX U MMPOCTPAHCTBEHHBIX (DUTYD, TPUMEPHI PaBHBIX U
CUMMETPUYHBIX (pUryp.

N300paxkaTh ¢ TOMOIIBIO LIUPKYJIS, THHEHKH, TPAaHCTIOPTHUPA HA HETMHOBAHHOM U
KJIeTyaToil Oymare u3ydeHHbIe IIIOCKHE TeOMEeTpHUecKue (GUrypsl 1 KOHPUTypaIuH,
CUMMETpPUYHBIE QUTYDBI.

[Tonb30BaThCsA rEOMETPUUECKUMU MOHITUSMU: PABEHCTBO (DPUTYP, CUMMETPHS;
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CAMMETPUEN: OCb CHMMETPHH, LIEHTP
CUMMETPUHU.



HaxoauTh BeIMUMHBI YIIIOB H3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI
3aIaHHOW BEJIMYUHBI, I10JIb30BATHCS IPU PELICHUH 3aa4 IPaJyCHON MEPOHU yIIIOB;
pacro3HaBaTh Ha YEPTEkKaX OCTPHIN, IPAMOU, pa3BEPHYTHIN U TYIOU YIJIbI.

BbluncnsiTe AIMHY JIOMaHOHM, IEPUMETP MHOTOYTOJIbHUKA, I10JIb30BAThCs €IMHULIAMHU
W3MEPEHUS IJIMHBI, BBIPAXKATh OJHU €AMHULIBI U3MEPEHUSI [UIMHBI UePE3 APYyTHUE.
Haxonuts, ucnonb3ys 4epTéxXHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKAY ABYMs TOUKaMH,
OT TOYKH JI0 NPSAMOM, JUIMHY IIyTH HAa KBaJPaTHOU CETKE.

Bbruncnsats minomanas Guryp, COCTaBI€HHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pa3OueHue Ha IPSMOYTOJIbHUKH, Ha paBHBIE (DUTYPBI, JOCTpauBaHHUE 710
MIPSIMOYTOJIBHUKA; [10J1b30BaThCS OCHOBHBIMU €AMHULIAMU U3MEPEHHUS TUIOIIA/IH;
BbIpaXKaTh OJHU €IMHULbI U3MEPEHUS IUIOIIAAU YEePE3 APYyTHE.

Pacnio3naBate Ha MOJIENAX M N300paKEHHUSIX TUPAMHTY, KOHYC, IMIHHJP, UCTIOJIB30BaTh
TEPMHHOJIOTHIO: BEpIIMHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxarh Ha KJIeT4aToi Oymare mpsMOYyToJIbHBIHN Mapaieenumne].

Boruncnsate 005EM NpSMOYTOJIBHOTO MapalljieNienumnesa, Kyoa, mojib30BaTbes
OCHOBHBIMH €TUHUIIAMH U3MepeHus: 00bEMA; BhIpAXKaTh OJHU €AUHHIIBI H3MEPEHUS
00bEMa uepes Apyrue.

PemaTth HecnokHbIE 3a/1a4M HA HAX0XACHUE T€OMETPUUYECKUX BEJIMYUH B PAKTUYECKUX
CUTyaIUsX.

2.4 INTAHUPYEMBIE ITPE/IMETHBIE PE3YJ/IbTAThI OCBOEHHA IIPHMEPHOH
PAFOYEH ITPOI'PAMMBI KYPCA «AJITEBEPA»

OcBoeHnue yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIEero 00pa3oBaHus JOJIKHO
o0OecreunBaTh JOCTHKEHUE CIEAYIOUINX MIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

7 Knacc

Yucna u evluucnenusn

BrImonHATh, codeTas yCTHbIE U TUChbMEHHBIE IPUEMBI, apu(MeTHIeCcKre ICHCTBUS C
palMOHATIBHBIMHU YUCIIAMH.

HaxoauTh 3HaU€HUs YMCIOBBIX BBIPAXKEHUN; TPUMEHSTHh pa3HO00pa3Hble CIIOCOObI U
npuéMBI BEIYUCICHHSI 3HAYeHUH IPOOHBIX BBIPAXKEHUH, Co/lepKalluX OObIKHOBEHHBIE U
JECSITUYHBIE IpOOH.

[TepexoauTtk OT OJJHOM (GOPMBI 3aMCH YKCEI K APYroi (MpeoOpa3oBbIBATE AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAIOUMBATH PallMOHAIbHbBIE YHCIA.

OxpyrisTh uncna.

BBINOMHATE IPUKUIKY M OLIEHKY pe3y/bTaTa BEIUMCICHUH, OLIEHKY 3HAUE€HUI YHCIOBBIX

BBIPAKECHUI.

BbInonHATE AEMCTBUS CO CTENEHSAMHU C HATYPAJIbHBIMU [TOKA3aTEIIMU.

[TpuMeHATH PU3HAKK JETUMOCTH, PAa3JI0’KEHHE Ha MHOKUTENIN HATYpaIbHbIX YHCEIL.
Pemarth npakTuko-opueHTUPOBAHHbBIE 3a]]aui, CBSI3aHHbIE C OTHOIIEHHEM BEJIMYMH,
IIPONOPLUOHAIIEHOCTHIO BEIMYMH, [TPOLIEHTAMH; HHTEPIIPETUPOBATH PE3YIbTATHI
peleHus 3a1a4 ¢ y4€TOM OTpaHUYeHUH, CBA3aHHBIX CO CBOMCTBAMH paccMaTpUBaEMBbIX
00OBEKTOB.

Anzebpauueckue evipasrcenus

Hcnonp30BaTh anredpandeckyto TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
IpOLIECCE OCBOEHHsI yUeOHOrO MaTepHaa.

HaXO)II/ITI) 3HAa4YCHUA 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX IICPECMCHHBIX.
BrimonHaTe npeoOpa3oBaHus 1IE7I0r0 BBIPAKEHHUSI B MHOTOWIEH NMPUBEIEHUEM MOTO0OHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINOMHATE yMHOXKEHHE OTHOWIEHA HA MHOTOWIEH M MHOTOWJIEHA HA MHOTOYJIEH,
NPUMEHSTH (OPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.



Ocy1mecTBIATh pa3a0KEHUE MHOTOWICHOB HA MHOXKHUTEIH C IIOMOILBIO BBIHECCHMS 3a
CKOOKM O0IIIer0 MHOXKHTEIS, TPYIIUPOBKHU CIIAraeMbIX, IpUMEHEHUS (HopMyT
COKPAIIEHHOTO YMHOXKECHHUS.

[TpumensTH Tpeodpa3zoBaHrss MHOTOWICHOB JJIS PEIICHUs pa3IMyHbIX 33]a4 U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU TPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATYypaJIbHBIMU IOKA3aTeNIIMHU I IPeoOpa3oBaHus
BBIPAXKEHUI.

Ypa(melm}l u Hepasencmea

Pemates nuHelHbIe ypaBHEHHUS C OJTHOM NEPEMEHHOMN, MPUMEHSISI TPAaBUIIA TIEPEX0/1a OT
HCXOJIHOTO YpaBHEHHUS K PABHOCHILHOMY eMy. [IpoBepsiTh, SBISETCS JH YHCIO KOPHEM
ypaBHEHHUSL.

[TpuMeHsTH rpaduvyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.
[TogOupaTh mpuMepsI map YHCel, SIBISIOINXCS PEIICHUEM JTMHEHHOTO YpaBHEHUS C
JBYMsI IEPEMEHHBIMH.

CrtpouTh B KOOPAUHATHOH MJIOCKOCTH I'pa UK JIMHEHHOI0 YpaBHEHUS C IBYMs
NIEPEMEHHBIMH; MTOJIB3YSICh IPauKOM, TPUBOAUTH IIPUMEPHI PELICHHUS YPaBHEHHUS.
Pemate cuctemsl IBYX JTMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH, B TOM YHCIIC
rpadu4ecKy.

CocTaBiaTh U peuIaTh JIMHEIHOE YpaBHEHUE UM CUCTEMY JMHEWHBIX YPaBHEHUH 110
YCIIOBHIO 3a]1a41, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4H
HOJTYYEHHBIH Pe3yJbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxaTh Ha KOOPJUHATHON MPSIMOM TOYKH, COOTBETCTBYIOILIUE 33JaHHBIM
KOOpJMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI; 3aITUCHIBATH YHCIOBBIC TPOMEKYTKH Ha
anreOpanvdeckoMm s3bIKe.

OtMmedaTh B KOOPJAUHATHOM TUIOCKOCTH TOYKH I10 33IaHHBIM KOOPJIHHATAM; CTPOHUTH
rpaduxu nuHeiHbIX QyHkiuii. Ctpouts rpadux pynkuuu y = IxI .

OnuceIBaTh ¢ TOMOIIBIO (PYHKIIMIA U3BECTHBIE 3aBUCUMOCTH MEXK/Ty BEIIMINHAMM:
CKOPOCTbh, BpeMs1, pACCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTENILHOCTD,
BpeMmsi, 00bEM pabOTBHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonumats rpadguyeckuii crocod MpeACTaBICHHS U aHaIn3a HHGOPMAIUH; U3BJIEKATh U
UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 knacce
Yucna u evtuucnenusn

Hcnonb30BaTh HavaIbHBIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIIBHBIX YUCET JIS
CPaBHEHMSI, OKPYTJIEHUS U BBIYUCIICHUIT; N300paXkaTh IEHCTBUTENBHBIE YHNCIA TOUKAMH
Ha KOOPJIMHATHOM IIPSIMOM.

[TpuMeHsTh MOHATHE apUPMETHIECKOTO KBaIPAaTHOTO KOPHSI; HAXOAUThH KBaIpaTHbHIE
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISITOP; BBIIOJIHITH TPE0Opa3oBaHuUs
BBIPXKEHUM, COAEPIKALIUX KBaIpaTHbIE KOPHU, UCIIOb3Ys CBOMCTBA KOPHEH.
Hcnonp30BaTh 3amMCcH OOTBITUX W MAJIBIX YUCEN C TIOMOIIBIO JECATUYHBIX APOOEH 1
crernener uucina 10.

Anzeopauueckue evipasrcenus

[TprMeHATH MOHATHE CTENEHHU C IIeTIBIM TI0Ka3aTesIeM, BHIIOIHATH IpeoOpa3oBaHus
BBIPAKEHHM, COAEPKALIUX CTEIIEHH C LIEJIBIM ITOKA3aTeJIEM.

BhINONHATE TOXK/IECTBEHHBIE TPEOOPA30BAHNUS PALIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMHU U aJireOpandyeckuMH IpOoOsiMHU.

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHMsl BbIPAKEHUH JIsl pELICHHs pa3IUYHbIX 33]1a4 U3
MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 pealbHOU IPAKTUKU. Y PaBHEHUs U HEPABEHCTB



Pemiate nuHelHbIe, KBaJpaTHbIE YPABHEHUS U PALIMOHAIbHBIE YPABHEHMSI, CBOJAIINECS K
HUM, CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

[TpoBoaUTH MpOCTEIINE NCCIEA0BAaHMS YPAaBHEHUH U CUCTEM YpaBHEHHI, B TOM UHUCIIE C
IpUMEHEHHEM TpauuecKuX NpeACcTaBICHNH (yCTaHABINBATh, UMEET JIM YPaBHEHHE WIIH
cucTeMa YpaBHEHUH pellieHus], €ClIi UMEET, TO CKOJIbKO, U Ip.).

[TepexoauTh OT CIOBECHOM (HOPMYITUPOBKH 3a7a4H K €€ alreOpandeckoil MOAeIH ¢
IIOMOILBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMbI YpaBHEHUM, HMHTEPIPETUPOBATh B
COOTBCTCTBHMH C KOHTCKCTOM 3aaadyu HOHy‘lGHHBIfI pe3yibTart.

[TpuMeHATH CBOMCTBA YNCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH; peIlaTh JIUHEHHbIE
HEPABEHCTBA C OJTHOM IMEPEMEHHON U X CUCTEMBI; JaBaTh rpapMuecKyro WLTIOCTPAIHIO
MHOX€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

[Tonnmath 1 UCHOIB30BaTh GYHKIIMOHATIBHBIC TIOHATHUS U S3bIK (TEPMUHBL,
CUMBOJIMYECKUE 0003HAUCHUS); ONIPEACTATh 3HAUCHHUE (DYHKITUU 110 3HAYCHHUIO
apryMeHTa; ONpeeNaTh CBOcTBa PyHKIMHU 1O €€ rpaduKy.

Crpouts rpaduKy dIeMeHTapHbIX QyHKImi Bumay =k/x ,y=x2,y=x3y=+X,y=
|x|; onrchIBaTH CBOMCTBA YMCIOBON (QYHKIMHU 110 €€ TpaduKy.

9 knacc
Yucna u ébluucienus

CpaBHUBaTh U YIOPSAJ0YNBATH PallMOHAIBHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BeinonuaTe apupmernyeckre AeWCTBUS C pallMOHAIbHBIMU YUCIAMH, COYETasl yCTHBIE U
IIACbMEHHBIE TPUEMBI, BBIITOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.
HaxonuTs 3Ha4eHUs CTENEHEN ¢ LEJIBIMU I10KA3aTeIsIMU U KOPHEH; BBIUUCIIATH 3HAUCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyIJsTh NEHCTBUTENBHBIE YUCIIA, BBIIOIHATh IPUKUIKY PE3Y/IbTaTa BEIYNCICHUM,
OLICHKY YHCJIOBBIX BBIPA)KCHUM.

YPdGHeHll}l U Hepaesencmea

Pemate nuHENHbIE U KBapaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIMECS K HUM,
npocTeiime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemats cucreMsl AByX JTUHEHHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMHU U CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABJISACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 33a4K aAreOpanuecKuM CIIOCOOOM C MOMOIIBIO COCTaBICHUS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUM C JBYMs IIEPEMEHHBI

IIpoBONTE MPOCTEMNIINE UCCIEOBAHUS YPABHEHUM U CUCTEM YPABHEHMI, B TOM YHUCIIE C
IpUMEHEeHHEM IrpauuecKux NpeAcTaBIeHnui (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE UIIH
CUCTEMAa YpaBHEHUH pEIlIeHus, €CJI UMEET, TO CKOJIbKO, U IIp.).

Pemiath nuHelHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300paXaTh pelieHne
HEPaBEHCTB HA YUCIIOBOM MPSIMOM, 3alIMCHIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.
Pemate cucTEMBI JINHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE
KBaJIpaTHOE HEPABEHCTBO; N300pakaTh pellleHne CUCTEMbl HEPaBEHCTB Ha YHCIOBOM
IIPSIMOM, 3aIIMCHIBATh PEILICHKE C IOMOILBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PAa3JIMYHBIX 3a/1a4.

Dyukyuu

Pacmo3HaBaTh QyHKIIMHM U3YYEHHBIX BIIOB. [I0Ka3pIBaTh CXEMATHUYECKH PACIIOIOKEHHE
Ha KOOPJMHATHON MIIOCKOCTH rpadukoB QpyHKIMi Buga: y =kx, y=kx +b, y=x/x ,y =
ax2+bx+c,y=x3,y= VX, Y = |X|; B 3aBUCHMOCTH OT 3HaYeHUH KO3(DDUIIMEHTOB,;
OTNMCHIBATh CBOMCTBA (DYHKLIUH.

CrtpouTth 1 300paXkaTh CXeMaTHUECKH IpadUKN KBaPaTHUHBIX (QYHKIUH, ONUCHIBATH
CBOICTBa KBaJpaTUUHBIX (PYHKUINN 1O UX TpaduKaM.

Pacnio3naBate KBagpaTHUHYIO (QYHKIHIO 110 GOopMyJie, IPUBOIUTH IPUMEPHI
KBaJPaTHYHBIX QYHKIUH U3 peaTbHON JKU3HU, PU3UKHU, TEOMETPHH.

Apu([).fnemultema}l U ceomempuueckasn npozpeccuu



Pacrnio3HaBaTh apupMeTHYECKYIO M T€OMETPUYECKYIO IPOTrPECCUH NTPH Pa3HbIX CIIOCOOAX
3a/1aHMUs.

BBInosHATE BBIYMCIEHUS C UCIIOIB30BaHUEM (OPMYIT N-To WieHa apu(MeTHIecKon n
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.
Pewats 3a1a4un, CBA3aHHBIE C YUCIOBBIMHU ITOCIEA0BATEIBHOCTAMM, B TOM YHUCJIE 3a1a4U
U3 peanbHOM XKU3HU (C UCIOJIb30BaHUEM KaJIbKYJIATOPA, LU(POBBIX TEXHOIOTUM).

2.5 INTAHUPYEMBIE IIPEJIMETHBIE PE3Y/JIbTATbI OCBOEHHA IIPUMEPHOH
PABOYEH IPOTPAMMBI KYPCA TEOMETPHSA

OcBoenue yueOHOro Kypca «I'eomeTpus» Ha ypOBHE OCHOBHOTO 00IIIEero 00pa3oBaHUs JOJKHO
obOecreunBaTh JOCTHIKEHUE CIEAYIONIUX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

7 kIacc

Pacnio3znaBaTh M3yueHHbIE reOMeTpUYecKre (QUTYpPBI, ONPEAETATh UX B3aUMHOE
pacmoiox)eHue, n300pakaTh reOMEeTpuIYecKie (PUTyphI; BBIIOJHATD YEPTEKH 110
YCHOBUIO 33/1aud. I3MepATh JIMHEHHBIC U YIJIOBBIE BEIMYMHBI. Pemarte 3a1aumn Ha
BBIYHCIICHHUE JIJTMH OTPE3KOB U BEJIMYHH YIJIOB.

Jenate rpy0Oyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJTUYUH MIPEIMETOB B pealbHOU KHU3HHU,
pa3MepoB MPUPOJIHBIX 0OBEKTOB. PaznnuaTe pa3Mepsl 3TUX 0OOBEKTOB IO TOPSIKY
BEJINYUHBI.

CTpouTh 4epTexku K Fr€OMETPUUECKHUM 3a]a4aM.

[lonb30oBaTbcs MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BATH IPU3HAKU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIHLHUKOB IPU PEIICHUN 3a/1a4.

[IpoBOOUTH JIOTUYECKHE PACCYKICHUS C UCIIOIBb30BAHUEM IF'€OMETPHUUYECKUX TEOPEM.
ITonp30BaThCs MPU3HAKAMH PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOMN K THIIOTEHY3€ IPSAMOYTOJIbHOTO TPEYTOJIbHUKA, B PELIEHUN
T€OMETPUUYECKUX 3a/1a4.

Ornpenenars napauieIbHOCTh MPSMBIX C IOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT ¢ HUMH
cekymias. OnpenensaTh NapamuiedIbHOCTh IPSIMBIX C TOMOILBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJTHOW MPAMOU 10 TOYEK IPYTrOr MPSIMOI.

Pemiate 3aaun Ha KieTyaToi Oymare.

[TpoBOANTH BHIYMCIEHUS M HAXOIUThH YHCTIOBBIC 1 OYKBEHHBIE 3HAUEHUS YTJIOB B
F€OMETPUYECKHUX 33/1a4axX € UCMOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, 00pa30BaHHBIX MPHU MEPECECUCHUN ABYX
MapasulebHbIX NPSIMBIX CEKYyIIeH. Pemarh mpakTHUYeCKre 3a1a4i Ha HaXO0XKIEHUE YIJIOB.
Bianers nmoHsTHEM r€OMETPUUECKOTO MECTA TOUEK. Y METh ONPEACNATh OUCCEKTPUCY
yIJIa U CEPENMHHBIN MTEPIICHIUKYIISIP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUYEK.
DopmMyIUPOBATH ONPEACIEHUS OKPYKHOCTU U KPyra, XOpAbl U JUAMETPa OKPYKHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOWCTBA MTPU PEUICHUH 3a/1a4.
Biianets moHATHEM OMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
neHTp. [lonp3oBaThcs hakTaMu 0 TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA
MEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MEPIIEHIUKYISAPHI K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAKOTCS B OJTHOM TOUKE.

Bnanets noHATHEM KacaTeIbHON K OKPYKHOCTH, I10JIb30BATHCS TEOPEMOM O

MEePIECHINKYJISIPHOCTH KacaTeIbHOW U pajnyca, IPOBEIEHHOTO K TOUKE KaCaHUSI.
[Tonp30BaThCs MPOCTENIIIMMU T€OMETPUUECKUMH HEPABEHCTBAMHM, IOHUMATh MX
MPaKTHYECKUI CMBICII.

IIpoBOIUTHE OCHOBHBIE T€OMETPUUECKHE MOCTPOEHHUS C TOMOIIBIO LIUPKYIISI U JTMHEUKH.

8 knacc



Pacro3naBatbk OCHOBHBIC BHbI ‘ICTBIpéXYTOJIBHI/IKOB, HUX 3JIEMCHTHI, ITOJIB30BAThCA UX
CBOMCTBAaMH IIPU PEIICHUU F'€OMETPUYECKUX 3a1a4.

[IpuMeHATh CBOMCTBA TOYKH MEPECEUCHUSI MEUAH TPEYroJibHUKA (LIEHTpa Macc) B
pELIeHUH 3ajay.

Brnaners nonsitueM cpeiHel IMHUM TPEYrojbHUKA U TPANeLUU, IPUMEHSTh UX CBOMCTBA
IIPU pELIEHNN reoMeTpruyecKux 3anad. Ilomp3oBaTecs Teopemont daneca U TEOpEMOM O
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSTh UX Ul PELICHUs IPAKTUYECKUX 3a/1ay.
[TpuMeHATH PU3HAKY OO0 TPEYTOJIbHUKOB B PEIIEHUN F€OMETPUYECKUX 3a/1a4.
[Tonw3oBatbes TeopeMoii [Tudaropa nist pereHust reOMeTpUYECKUX U IPAKTUYECKUX
3ajJa4. CTpOI/ITL MAaTCMaTUYCCKYIO MOJCIIb B IPAKTUYCCKUX 3a/jadax, CaMOCTOATCIIbHO
JieNaTh YepTEX U HAXOJUTh COOTBETCTBYIOIUE JUTUHBI.

Brnaners noHsATHAMEU CHHYCaA, KOCUHYCA M TAaHT'€HCA OCTPOIO yIJia IPSMOYIOJIbHOTO
TPCYroJIbHUKA. ITonp30BaThCS STUMHU MTOHATHSIMU AJId pCHICHUA MPAKTUYCCKUX 3aaaY.
Boerancnsate (pa3nuyHbpIMU cIoco0aMu) TUIOIA L TPEYTroJIbHUKA U TUIOMIAIN
MHOTOYTOJBHBIX GUTYP (TIOIB3YSCH, TIe HEOOXOAUMO, KAIBKYISITOPOM). [[puMeHsTh
HOJIy4EHHbIE YMEHUS B IPAKTUUECKUX 3ajjauax.

BrnaneTrs noHATHAMU BIMCAHHOIO U LIEHTPAIBbHOTO YIJla, UCTIO0Ib30BATh TEOPEMBI O
BIIMCAHHBIX YIJIax, yriax MeXAy XopAaMu (CEeKyIUMH) U yIiie MEeXAy KacaTelabHOU U
XOpJI0# IIPU PELICHUH TeOMETPUYECKHX 3a/1a4.

BrnaneTrs noHsTHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATh CBOMCTBA ONIMCAHHOTO
YEeTBIPEXYTOJIbHUKA IIPU PEIICHUN 3a1a4.

HpI/IMGHﬂTB IMMOJIYYCHHBIC 3HAHUSA HA MMPAKTUKEC — CTPOUTH MATCMATHYCCKUC MOACIIN OJIA
3ajjay peaJIbHOM KU3HHU U IPOBOJUTH COOTBETCTBYIOIIUE BHIYUCICHUS C IPUMEHEHUEM
000U ¥ TPUTOHOMETPUH (ITOJIB3YSICh, TJI€ HEOOXOMMO, KAITbKYISTOPOM).

9 knacc

3HaTh TPUTOHOMETPUUECKUE (PYHKIIUU OCTPBIX YTJIOB, HAXOJIUTH C UX TTOMOIIbIO
pa3IUYHbIE 3JIEMEHTHI IPSIMOYTOJILHOTO TPEYTOJIbHUKA («pPELIEHHE MPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTh (¢ MOMOIIBIO KaIbKYJISTOPA) JUIMHBI U YTJIbI U1 HE
TaOIMYHBIX 3HAYCHUH.

[Tonb30BaTbes hopMynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOKJIECTBOM JUIsl HAXOKIECHHSI COOTHOIIEHUN MEXy TPUTOHOMETPHUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsI HAXOKJCHHSI pa3JIU4HbIX AJIEMEHTOB
TPEYroJibHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHSATh UX P pEIICHUH
FeOMETPUUECKUX 3aJ1au.

Bnagets nonstusiMu npeodpazoBaHus 0 100Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX (uryp. [Tonbp3zoBaThest cBOWCTBaMU MO100MS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYUCIIATH JUTMHBI U HAXOJUTH YIJIbI Y TOA0OHBIX (uryp. [IpumeHsTs cBoiicTBa MOA00Hs
B [IPAKTHUYECKHX 3aJa4ax. ¥ MeTh IPUBOJUTH IPUMEPHI MOJOOHBIX (QUTYD B
OKpPYXKaroIlleM MUDE.

[Tosp30BaThCs TEOpEMaMH O IPOU3BENEHUN OTPE3KOB XOPJ, O IPOU3BEAECHUN OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, TOHUMATh X T€OMETPUUECKUN U (PU3HUECKUN CMBICI,
INPUMEHSTh UX B PELLICHUH T€OMETPUUYECKUX U pu3nueckux 3amay. [Ipumensars
CKaJISIpHOE MPOMU3BEIEHNE BEKTOPOB JIJIsl HAXOXK/IEHUS JJIUH U YTJIOB.

[Tonb30BaThCsS METOIOM KOOPJIMHAT Ha MJIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.



BrnaneTs moHATHAMYU MPaBUIBHOTO MHOTOYTOJIEHUKA, JUTMHBI OKPYKHOCTH, JUTMHBI TyTH
OKPYKHOCTH U paJluaHHOIN MEpHI YIila, yMETh BRIYUCIATH IUIOMIA/b KPYra U ero 4acTei.
[TpyMeHSTh MOTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

HaxoauTb ocu (U LEHTPbl) CUMMETPUH (PUTYP, IPUMEHSTH IBUKEHUS IIIOCKOCTH B
IIPOCTEUINX CIIyqasiX.

[TprMeHSTH MOTyYeHHbIE 3HaHUS Ha MIPAKTUKE — CTPOUTH MaTEMaTUYECKHE MOJIEIN /IS
3a]1a4 peasibHO JKU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BHIUHCIICHHS C IPUMEHEHHEM
000U U TPUTOHOMETPUIECKUX (PYHKIUH (ITONB3YsICh, TI€ HEOOXOMMO,
KaJIbKYJIITOPOM).

2.6 INTAHUPYEMBIE IIPEJIMETHBIE PE3Y/JIbTATbI OCBOEHHA IIPUMEPHOH
PABOYEH TIPOTPAMMBI KYPCA «TEOPHS BEPOATHOCTH H CTATHCTHKA»
[TpenMeTHBIC pe3ybTaThl OCBOCHUS Kypca «BeposTHOCTh U cTaTHCTHKa» B 7—9 Kiaccax
XapaKTEPU3YIOTCS CICAYIOIUMU YMECHUSIMH.

7 Knacc

Yurate nHGOpMAIUIO, IPEICTABICHHYIO B Ta0IHMIaX, HA [UarpaMMax; MpeACTaBIsuTh
JIAaHHBIE B BUJIE Ta0JIUII, CTPOUTH TUArpaMMbl (CTOJIOMKOBBIE (CTOIOUATHIC) U KPYTOBBIC)
[0 MacCUBaM 3HAYCHHIA.

OnuceIBaTh U UHTEPIIPETUPOBATH PEANIbHBIC YUCIIOBbIE JaHHbIE, PECTABICHHBIC B
Ta0JIMIaxX, HA JUArpaMMax, rpaukax.

Hcnonp30BatTh AJi ONMCAaHUS JAHHBIX CTATUCTUUECKNUE XapAKTEPUCTUKH: CPEHEE
apudmeTnueckoe, MeraHa, HauOoJbIIee U HANMEHbIIIee 3HAUCHUS, pPa3Max.

HmeTs npeacTaBiieHre o CIy4aifHONH N3MEHYMBOCTU Ha MPUMEpPax IeH, (pu3nueckux
BEJIMYMH, aHTPOTIOMETPUUYECKUX JIAHHBIX; UMETh MPEACTABICHUE O CTATUCTUYECKOM
YCTOMYUBOCTH.
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W3Bnekats 1 mpeoOpa3oBbIBaTh MHPOPMAIIHIO, IPEACTABIECHHYIO B BHJIE€ TaOIUII,
quarpamm, rpa@ukoB; NPeACTaBIATh JaHHbIE B BUJAE TA0JIUL, AUarpaMM, IpaduKoB.
OnuceIBaTh JaHHBIE C IOMOIIBIO CTATUCTUUECKUX TOKa3aTeNIel: CPeTHUX 3HAUYEHUH U
Mep paccenBaHus (pa3Max, AUCHEPCUs U CTaHIAPTHOE OTKIJIOHEHHE).

HaxonuTh 4acTOTHI UMCIIOBBIX 3HAYEHUH U YACTOTHI COOBITUM, B TOM YHCIIE 110
pe3yabpTaTaM U3MEpPEeHU U HaOII0ICHUH.

HaxoauTh BepossTHOCTH CilydaiiHbIX COOBITHI B OIIBITAX, 3Hasi BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTapHBIMU

COOBITHUSIMH.

Hcnonp3oBathk rpaduyeckue MOJENN: JEPEBO CIyYallHOTO SKCIIEPUMEHTA, TUarpaMMbl
Dlinepa, 4nuciaoBas npsmasi.

OnepupoBarh NOHATHAMH: MHOXECTBO, IIOJIMHOKECTBO; BBIIIOJIHATH OIEPALlUU HAJl
MHO’K€CTBaMU: 00bEAMHEHNE, TIEpEeCeUCHHE, JONOJHEHUE; TEPEUUCIIAT AIEMEHTHI
MHO’KECTB; IPUMEHATH CBOICTBA MHOXECTB.

Hcnonb3oBath rpadguueckoe NpeaAcTaBIeHNE MHOXKECTB M CBA3EH MEXIy HUMH IS
OTHCAHMsI ITPOLIECCOB U SBJICHUM, B TOM YHCIIE PH PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX
MPEIMETOB U KYPCOB.

9 knacc

W3Bnexath U mpeoOpa3oBbIBATE HHPOPMALIUIO, PEICTABIEHHYIO B PA3IMYHBIX
WCTOYHMKAX B BHJIE TAOIUII, THAarpaMM, TpauKOB; PE/ICTABIATh JaHHBIC B BHJIE
TabJIuIL, AUarpamMm, rpauKoB.

Pemrate 3a1aun opraHu30BaHHBIM IEpeOOPOM BapHAHTOB, A TAK)KE C UCIOIb30BAHUEM
KOMOWHATOPHBIX TPABWII U METOJIOB.

Hcmonp30BatTh onmucaTenbHbIE XapaKTEPUCTHKH IS MACCUBOB YMCIIOBBIX TAHHBIX, B TOM
qucie CpeHIE 3HAUCHUsI U MEPhl pacCeUBaHUSI.



e HaxoauTp 4acTOTHI 3HAUEHUH U YaCTOTHI COOBITHUS, B TOM YHCJIE MOJIb3YSICh
pe3yJbTaTaMH MPOBEAEHHBIX U3MEPEHH U HAOIIOICHU.

e HaxoauTe BEpOATHOCTHU CIIy4aliHbIX COOBITHII B U3yUEHHBIX OIBITAX, B TOM UHCIE B
OIBITaX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUAMH, B CEPUAX UCIIBITAHUH 10
IIEPBOTO yCIIEXa, B CEPUAX UCHBbITaHUN bepryrum.

e lmeTh npeacraBiieHUE O CIIyYalHOW BEJIMYMHE U O PACIIPEACICHUN BEPOSITHOCTEN.

e lIMerh mpencTaBiIeHHUE O 3aKOHE OOJIBIINX YUCEI KaK O IPOSBJIEHUHN 3aKOHOMEPHOCTH B
CJlydyaifHOM M3MEHUYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YUCENl B IPUPOJIE U OOLIECTBE.

3. BocnurarebHBIA ACHEKT:

prHOBOCZ HAaBBIKH Y4aCTUs B pa3/IMYHbIX BUAAX ACATCIBHOCTHU, HHTEPEC K MATEMATHUKE.
I[yXOBHO-HpaBCTBeHHOP,: TOTOBHOCTL OLICHUBATL CBOC IMOBCACHUC U IMOCTYIIKHU, TOBCACHUC U
MOCTYIKH JAPYTUX JIFOJEH.

IIpaBoBoe BocnuTanue: GOPMHUPOBAHKE MPABOCO3HAHUS IKOJIBHUKOB U 0OecrieueHue
CO3HATCIIbHOI'O U AKTUBHOT'O IIPABOMCPHOTI'O ITIOBCACHUA.

I'paxnancko — naTpUOTHYECKOE: TPOSIBIICHUE MOTHBAIIMH Y4€OHO-TT03HABATEIILHON
ACATCIIBHOCTU U JIMYHOCTHOT'O CMBICJIa YUCHUS.

JcreTnyeckoe: (HOpMUPOBAHNE HABBIKA COJCPIKATH B MOPSAAKE YUCOHUK U TETPAIH,

dbopMupOBaHUE ICTETUUECKUX MOTPEOHOCTEN PU BHIMOTHEHUU MUCbMEHHBIX padoT.

4. TEMATNYECKOE IINTAHUPOBAHHUE
4.1 Temamuueckoe naranuposanue yueoHozo Kypca «Mamemamukay
5 knacc

Apudmerndeckue 1eHCTBUS €
HaTypaJIbHbIMH unciaMu. CBONCTBA HYJIS

No Tema Copaeprxanue marepuana Komu | D0Ps1
n/n q.
4acoB

1. | Harypanbhble uncna. | [lecsatuuHas cuctema cuucieHus. Psy 43 «AKmace»
HeiicTBus c HaTypalbHbIX yKcen. HarypanbHblil ps. (https://www
HATypaTbHBIMH Yucino 0. HarypanbHble yncia Ha .yaklass.ru/)
YUCIaMH. KOOpAMHATHOM npsAMoii. CpaBHEHHE, «Innexke.Yu

OKpYTJIEHUE HATYpaJbHBIX YHCEI. €OHUK»

(https://educa

IIPU CJIOKEHUH U YMHOXXEHHH, CBOMCTBA u/home/)
CIIUHMIIBI TIPU YMHOKCHHUH. «Yau.py»
[TepemecTuTeNbHOE U COYETATEIHHOE (https://uchi.r
CBOWCTBA CJIOXKCHHS U YMHOKCHHS, u/)
pacmpeaenuTeNbHOe CBOMCTBO (https://resh.
YMHOCHUSI. edu.ru/)

Jenutenu u KpaTHbIE YKCIIA, PA3JI0KEHHE
Yuciia Ha MHOXKHUTENH. JleneHne ¢
octaTtkoM. [IpocTeie u cocTaBHbIE UKCA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9.
CreneHb ¢ HATYpaJIbHBIM MTOKA3aTEIEM.
UwucrioBbie BRIPAKEHUS;, TIOPSIOK
JEHCTBUI.

Pemenne TeKCTOBBIX 3a7a4 Ha BCE
apudmeTnuecKue AeUCTBUS, Ha
JIBIDKCHUE U TTIOKYITKH



https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Harnapnas Touka, mpsiMasi, OTpe30K, Jiyd. Jlomanas. | 12 «Knace»
reometpus. Jluanu Ha | M3MepeHue JUIMHBI OTPE3Ka, (https://www
TUIOCKOCTH METPUYECKUE eTUHHUIIBI H3MEPEHHS .yaklass.ru/)
JIMHbL. OKPYXKHOCTb U KPYT. «Sunekc.Yu
[TpakTuaeckas padbota «IlocTpoeHue COHUKY
y30pa U3 OKPYKHOCTEM». (https://educa
VYron. [IpsmMoii, OCTpBIiA, TyTOH tion.yandex.r
pa3BEPHYTHIH yribl. I3MepeHue yrios. u/home/)
[Tpaktuyeckas padora «Iloctpoenue «Yuau.py»
YIJIOB (https://uchi.r
u/)
(https://resh.
edu.ru/)
OOBIKHOBEHHBIC HpoOs. [IpaBuibHbIC 1 HETPABUIIbHBIC 48 «AKmace»
poou. npoou. OCHOBHOE CBOMCTBO JPOOH. (https://www.
CpaBHeHHUE JIpOOCH. yaklass.ru/)
Cr0o)XeHHe ¥ BEIYUTaHUE OOBIKHOBEHHBIX «Supexc.Yue
npobeii. CmeranHas 1po0b. Y MHOXKEHHUE OHUK»
U JIelieHHe OOBIKHOBEHHBIX JIpo0eii; (https://educa
B3aMMHO-00paTHBIE APOOH. tion.yandex.r
Perrenne TeKCTOBBIX 33/1a4, COACPIKAIINX u/home/)
npoou. OCHOBHBIE 3aJ1a41 Ha JIPOOH. «Yun.py»
[TpumeneHue OyKB [UIs 3aIKCH (https://uchi.r
MaTEMaTHUCCKUX BBIPKECHHUN U MPEAT0KESHUN u/)
(https://resh.e
du.ru/)
Harnsinnas MHoroyronsHukU. YeThIpEXYroJIbHUK, 10 «sIKmace»
reoOMeTpHsI. IPAMOYTOJILHUK, KBaJpar. (https://www.
MHOTrOYyroJbHHUKH. [Mpaktiueckas pabora «IlocTpoeHue yaklass.ru/)
IIPSAMOYTOJIBHUKA c 3alaHHBIMU «Innekc.Yue
CTOpOHAMH Ha HEJIMHOBAHHOM Oymarey. OHUK»
Tpeyronsruk. [lnomans u nepumerp (https://educa
IPAMOYTOJIbHUKA H MHOTOYTOJIbHHKOB, tion.yandex.r
COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB, u/home/)
€IUHULIBI U3MEPEHHUS IIOIIAH. «Yau.py» )
ITepumeTp MHOTOYTOJIBHUKA (https://uchi.r
u/)
(https://resh.e
du.ru/)
Hecatuunblie ApoOu Hecaruunas 3anuch n1podeit. CpaBHenue | 38 «Knace»
JECATUYHBIX APOOEH. (https://www.
JleiicTBUS ¢ IECATUYHBIMU IPOOSMHU. yaklass.ru/)

OKpyTJIeHHEe TEeCATUYHBIX TPOOeH.
Pemenne TeKCTOBBIX 3aJa4, COAEPKAIINX
npo6u. OcHOBHBIE 33J]a4l Ha ApoOu

«sIanekc.Yue
OHHUK»

(https://educa

tion.yandex.r
u/home/)

«Yuau.py»

(https://uchi.r
u/)

(https://resh.e
du.ru/)



https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/

6. | Harmannas MHOTrorpaHHHKH. Uso6paxenue | 9 «SIKmace»
reometpus. Tena u MHOTOTPaHHHKOB. Mopenu (https://www.
¢burypsl B IPOCTPAHCTBCHHBIX TEII. yaklass.ru/)
IIPOCTPAHCTBE. [IpAMOYTONIBHBIIA MapajIeenue, Kyo. «Inpexc.Yue

Pa3BépTku Kyba u napaienenumnesa. OHUK»
[IpakTuueckas pabora  «Pa3Béprka (https://educa
KyOa». tion.yandex.r
00béM KyOa, MPAMOYTOJILHOTO u/home/)
napajuieyenunena «Yun.py»
(https://uchi.r
u/)
(https://resh.e
du.ru/)

7. | lloBTopenue u [ToBTOpEHNE OCHOBHBIX MIOHATHH U 10

00o0meHue. METOJIOB Kypca 5 Kiacca, 00001IeHne
3HAHUI
Uroro: 170
6 knacc

Ne Tema Cogaeprxanue marepuana Koy,

n/n 4acoB

1. | Harypanbhble yucna. | ApudmMeTrudeckue IeHCTBUS C 30 «AKmace»

MHOT'O3HaYHBIMH HATYPaJbHBIMU (https://ww
yriciaaMu. YMCI0BbIe BRIPAKEHNS, w.yaklass.r
HOPSIIOK JICHCTBUIA, UCIIOIb30BaHUE u/)
ck000K. OKpyTJIeHHE HATypalbHBIX «upekc.Y
YHCell. 4eOHUK»
Jlenurtenu u KpaTHbIE YHCIA; (https://edu
HAMOOJIBIINI OO ICTUTEITb U cation.yand
HaMMeHbIIee o0Iee KpaTHOE. ex.ru/home
Paznoxenne uncia Ha MPOCTHIE /)
MHOXHTEIH. J[eTMMOCTh CyMMBI U «Yun.py»
npousBeieHus. JlesieHre ¢ OCTaTKOM. (https://uch
Penrenne TeKCTOBBIX 3a1a4 i.ru/)
(https://res
h.edu.ru/)

2. | Harnsgnas [lepnieHaUKYIApHBIE IPSIMBIE. 7 «IKnace»
reometpus. [Ipsmeie | [lapamensHbie npsiMble. (https://ww
Ha IJIOCKOCTH. PaccrosiHre MEX Ty IBYMSI TOYKAMH, OT w.yaklass.r

TOYKH JI0 MPSMOM, JUTMHA TTyTH Ha u/)

KBaJpaTHOU ceTke. [IpumMepsl NpsMbIX B «Anpexe.yY

IPOCTPAaHCTBE YEOHHKY
(https://edu
cation.yand
ex.ru/home
)
«Yaun.py»
(https://uch
L.ru/)

(https://res
h.edu.ru/)



https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hpobmu. OOBIKHOBEHHAs APOOb, OCHOBHOE 32 «IKmace»
CBOWMCTBO Ip00OH, COKpaIiecHre Apooeii. (https://ww
CpaBHEHHE U yIIOPSI0YMBaHNE APOOCH. w.yaklass.r
JecsatudHblie 1poOH U METpUYeCKast u/)
cucreMa Mep. «Angexe.yY
Apudmerndeckue 1eHCTBHS C YEOHHK
OOBIKHOBECHHBIMU U IECATUIHBIMU (https://edu
JIPOOSMHU. cation.yand
OtHomenue. Jlenenne B JaHHOM ex.ru/home
oTHOIIeHUH. Maciirad, mpomopIIus. /)
ITonsTue npoueHrta. Berunucinenue «Yuu.py»
MPOIICHTA OT BEJIMYMHBI U BEIMYHUHBI 10 (https://uch
e€ MPOIICHTY. L.ru/)
Perrenue TeKCTOBBIX 3a/1a4, COACPIKALIUX (https://res
JPOOU ¥ MPOICHTHI. h.edu.ru/)
[Tpaktuyeckas pabora «OTHOILICHHE
JUTUHBI OKPY)KHOCTH K €€ JTHaMeTpy»
Harnspnas Ocesast cummerpus. LlenTpanbHas 6 «IKmace»
rCOMETPHSL. CUMMETPHSL. (https://ww
Cummerpusi. [TocTpoeHre CUMMETPHYHBIX QUTYP. w.yaklass.r
[MpakTrueckas padora «OceBast u/)
CHUMMETPUSI. «Ianekc.Y
CumMeTpus B IPOCTPAHCTBE YeOHUK»
(https://edu
cation.yand
ex.ru/home
)
«Yuau.py»
(https://uch
Lru/)
(https://res
h.edu.ru/)
Beipaxenus ¢ [TpumeneHnue OYKB JUIs 3aIIUCU 6 «AKmace»
OyKBaMH. MaTeMaTHYEeCKUX BBIPAKESHUH 1 (https://ww
npeUIoKeHN. byKBeHHBIE BRIpaXCHUS U w.yaklass.r
YHCJIOBBIC MTOJICTAHOBKH. u/)
bykBeHHBIE paBEeHCTBA, HAXOXKICHUE «Anpexe.yY
HEHM3BECTHOTO KOMITOHEHTa. DopMyITbI YEOHHKY
(https://edu
cation.yand
ex.ru/home
)
«Yaun.py»
(https://uch
Lru/)
(https://res
h.edu.ru/)
Harnaanas YeTsIpEXYroJIbHUK, IIPUMEPHI 14 «Knace»
reometpust. DUrypsl YETBIPEXYTOJIBHUKOB. [[pAMOYTOJIbHUK, (https://ww
Ha TUIOCKOCTH KBaJIpatT: CBOMCTBA CTOPOH, YIJIOB, w.yaklass.r

JTaroHaneH.

u/)



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

N3mepenue yrios. Bunabl
TPEYTOJIbHUKOB.

IIepumerp mHOroyrossauka. Ilnomans
¢burypel. @opmMyiibl IepuMeTpa u
IJIOMIAU IIPSIMOYTOJIbHUKA.
[TpubnmxEHHOE N3MEpEHUE MIIOLIAIN
buryp.

[Tpaktuyeckas padora «Ilnomans kpyra»

«Ianekc.Y
4yeOHUK)

(https://edu
cation.yand
ex.ru/home
/)
«Yuau.py»
(https://uch
Lru/)
(https://res

h.edu.ru/)
IMonoxurensHEIEe U [enbie yncna. Moaynp yncia, 40 «IKnace»
OTpHULIATEIIbHBIC reOMETPUYECKasi HHTePIPETAIIHSI (https://ww
qHca. MOAyIs. UNCIIOBBIE TPOMEKYTKH. w.yaklass.r
[MonoXuTENBHBIC U OTPULIATEIILHBIC u/)
ypcia. CpaBHEHHE TOJI0KUTEIbHBIX U «upekc.Y
OTPULIATEIIBHBIX YHCEL. YeOHUK»
Apudmernueckue IeHCTBHS C (https://edu
MOJIOKHUTEIBHBIMH U OTPULIATEITbHBIMU cation.yand
YHCIIAMH. ex.ru/home
Perrenne TekCTOBBIX 3a1a4 /)
«Yuu.py»
(https://uch
Lru/)
(https://res
h.edu.ru/)
IIpencraBnenue [TpstmoyTonbHAsI cucTeMa KOOpAWHAT HA | 6 «AKnace»
TAHHBIX iockoctd. KoopauHAThI TOYKY Ha (https://ww
TUTOCKOCTH, a0CIicca U OpAMHATA. w.yaklass.r
Cron0yaTsie ¥ KPYroBbIE JHarpaMMBl. u/)
[TpaxTnueckas padora «IlocTpoenue «Anpexe.yY
JarpaMm». 4eOHUK»
Perrenne TeKCTOBBIX 3a/1a4, COAEPIKAIINX (https://edu
JTaHHBIE, IPEACTaBICHHBIC B TAOIHUIIAX U cation.yand
Ha JuarpaMMax ex.ru/home
/)
«Yun.py»
(https://uch
Lru/)
(https://res
h.edu.ru/)
Harnangnas [TpsamoyronbHbI napauienenunen, kyo, |9 «Knace»
reometpusi. Uryphl B | ipu3Ma, UpaMuia, KOHYC, IIHITHHID, (https://ww
MIPOCTPAHCTBE mrap u cepa. Mzobpaxenue w.yaklass.r
npocTpaHcTBeHHBIX (uryp. [Ipumepsr u/)
Pa3BEPTOK MHOTOTPAaHHUKOB, IUIIMHAPA U «Ingexe.yY
KOHYyca. 4eOHUK»
[Tpaktuyeckas pabora «Co3nanue (https://edu
MOJIENIEH MPOCTPAHCTBEHHBIX QUTYPY. cation.yand
[TonsiTre 00BEMA; eTUHUIIBI U3MEPEHUS ex.ru/home
00néma. OOBEM MPAMOYTOTBHOTO /)



https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://education.yandex.ru/home/

napaenenumnena, Kyoa, opmysbl «Yun.py»
00BEMa (https://uch
Lru/)
(https://res
h.edu.ru/)
10. | IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MIOHATHH U 20
o0o0rienue, METOJIOB Kypca 5 U 6 KJ1accos,
CUCTEMAaTH3aLUA 000011IeH1E 3HAHUIT
HWroro: 170
4.2Temamuueckoe naanuposanue yueodHoz2o Kypca «Anzeopa»
7 Knacc
No | Tema Conepxanue marepuania Komnu. | 90Ps1
n/n 4acoB
1. | Yucnau [ToHsTHE PallMOHAIEHOTO YHUCIIA. 25 «AKiace»
BBIYUCIICHHS. Apudmernueckue neiicTBus ¢ (https://www.yak
Panmonansaple | paunoHanbHbIME YHciaMu. CpaBHEHHE, lass.ru/)
qucIa YIOPSIOUMBAHNE PAIIMOHATBHBIX YHCEIL. «SIupekc.YueOHu
CrerneHb ¢ HATYpaJIbHBIM MIOKA3aTEIEM. K»
Perrenne OCHOBHBIX 3a/1a4 Ha JIPOOH, (https://education
MIPOLCHTHI U3 PeaabHOM MPAKTHKH. .yandex.ru/home/
[Tpu3HaKy IETUMOCTH, Pa3JIOKCHHUS HA )
MHOYKHUTEIIN HATYPAIbHBIX YHCEIL. «Yau.py»
Peanbnbie 3aBucumoctu. [psimast u (https://uchi.ru/)
oOpaTHasi MPONOPIUOHATBHOCTH (https://resh.edu.r
u/)
2. | AnreOpanyeckue | bykBeHHbIe BeIpaxxeHus. [lepeMeHHEbIE. 27 http://school-
BBIPAKEHUS JlonmycTrMble 3HaYEHUS IEPEMEHHBIX. col«SIKmace»
DopMmyIbIL. (https://www.yak
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH, lass.ru/)
packpbITHE CKOOOK M IPUBEICHUE «SInpekc.YueOHH
MO/1I00HBIX CJIaraeMbIX. K»
CBolicTBa CTEIICHH C HATYPAIbHBIM (https://education
MIOKa3aTeJIeM. .yandex.ru/home/
Msuorounensl. CiioyxeHue, BEIYUTaHHE, )
YMHOXXEHUE MHOTOUICHOB. DOpMYJIbI «Y4au.py»
COKpaIEHHOTo yMHOXKeHMsI. Paznoxenne (https://uchi.ru/)
MHOTOYWICHOB HA MHOXHTEIIN (https://resh.edu.r
u/) lection.edu.ru/
3. | YpaBHeHus YpaBHeHMe, IpaBuiIa MpeoOpa3oBaHuUs 20 «IKiace»
Y HEpAaBEHCTBA | YpaBHEHUs, PABHOCUJIBHOCTb YPaBHEHUH. (https://www.yak
JIuneitHOE ypaBHEHHE C OJTHON lass.ru/)
IIEPEMEHHOM, PEIIEHUE JTUHEUHBIX «Sunexc.Yuebuu
ypaBHeHUH. Penienue 3a1ad ¢ moMouipro K»
YpaBHEHHI. (https://education
JIuneitHOE ypaBHEHHE C JABYMSI .yandex.ru/home/
nepeMeHHbIMH U ero rpaduk. Cucrema )
JIBYX JJMHENHBIX YPAaBHEHUH C IBYMs «Yuan.py»
nepeMeHHbIME. Pemienue cucreM (https://uchi.ru/)
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https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
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https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/

ypaBHEHH CLIOCOOOM MOJCTAHOBKY U (https://resh.edu.r
CIIOCOOOM CITOKEHUS u/)
4. | KoopauHatsl u Koopaunara Touku Ha npsimoil. Hucnosslie 24 «IKimace»
rpaduKu. MIPOMEKYTKH. PaccTosiHUE MEKITY ABYMSI (https://www.yak
OyHkImn TOYKaMH KOOPMHATHOM NPSMOH. lass.ru/)
[IpsimoyronbHas cucTeMa KOOpJIMHAT Ha «SAnnexc.YueOHun
rtockoctu. [Ipumepst rpadukoB, 3a1aHHBIX K»
dbopmynamu. UreHre rpaduKoB peaabHbIX (https://education
3aBHCHMOCTEH. .yandex.ru/home/
[Tonsatue pynkmuu. I'paduk GyHKIINN. )
CpoiictBa Qpynkuuii. Jluneitnas GpyHKIms. «Yuu.py»
IToctpoenue rpaduka THHEHHON ()YHKIIHH. (https://uchi.ru/)
I'padux pyHkumu (https://resh.edu.r
y=x ul)

[loBTOpEHUE M [ToBTOpEHUE OCHOBHBIX MOHATHIA U METOJIOB | 6

00001IeHnEe Kypca 7 kiacca, 00001ieHre 3HaHUH

8 knacc

No | Tema Conaeprxanue marepuana Komunu. | 90Ps1

n/n 4acoB

1. |Yucnam KBanpaTtHbiii kopenb u3 uncia. [lonarue 15 «SKnacce»
BBIYUCIICHUSL. 00 WppanmoHaIbHOM 4yHcie. JlecaTHuHbIe (https://www.yakl
KBanparubie NpUOIKEHUS UPPALMOHATIBHBIX YHCE. ass.ru/)

KOpHHU JeiicrBurenpHblie ynciaa. CpaBHEHHE «Slanexc.YueOnu
JNEHCTBUTENBHBIX YKceN. ApUPMETHIECKUN K»
KBaJIPaTHBINA KOPEHb. (https://education.
YpaBHeHHE BUIA x? = a. CBoiicTBa yandex.ru/home/)
apu(pMEeTHUYECKUX KBAJPAaTHBIX KOPHEH. «Yuan.py»
[TpeoOpa3oBaHue YUCITOBBIX BBIPAKCHUH, (https://uchi.ru/)
CoJIepKaIUX KBaJpaTHbIC KOPHU (https://resh.edu.r

ul)

2. |Yucnawu CrerneHb ¢ 1eIbIM [T0Ka3aTeIeM. 7 «IKnace»
BBIUMCIICHHUS. CraniapTHas 3anKCh YHCIIA. (https://www.yakl
CrerneHs ¢ Pa3Mepbl 00bEKTOB OKPYIKAIOIIETO MUPA ass.ru/)

HEJTBIM (OT DNEeMEHTAPHBIX YaCTHUIL O KOCMHUYECKHUX «Sunexc.Yuebuu
MOKa3aTeJeM. 00BEKTOB), NIUTETBLHOCTH IIPOLIECCOB B K»
OKpYKaroIieM MHpe. (https://education.
CBoiicTBa CTETIEHH C IIEJIBIM MOKa3aTelIeM yandex.ru/home/)
«Yuau.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)

3. | Anrebpanueckue | KangpaTsiit Tpéxuiien. Paznoxenue 5 «IKnace»
BBIPAYKCHUSI. KBaJPaTHOTO TPEXWICHA HA MHOKHUTEIN (https://www.yakl
KBanparHbIit ass.ru/)

TpEXWICH «SAnnexc.YuebHun
K»
(https://education.
yandex.ru/home/)
«Yun.py»
(https://uchi.ru/)



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/

(https://resh.edu.r
u/)

AnreOpanueckue | Anrebpamnyeckas gpobb. Jonyctmble 15 «AKimace»
BBIPAKCHHS. 3HaYeHUA NepeMeHHbIX, BXOAALLMX B (https://www.yakl
Anrebpanyeckas | anrebpandeckue BoipakeHUs. OCHOBHOE ass.ru/)
apo0b CBOICTBO anredpandeckoit Ipoou. «SIunexc.YueOHun
CokpareHue 1po0ei. K»
CrnoxeHue, BBIYUTaHUE, YMHOKEHHE U (https://education.
JeJeHne anrebpandecKux Apooei. yandex.ru/home/)
[TpeoOpa3oBanue BHIPAKECHHIA, «Yau.py»
coZeprKaIUX anredpandeckue Ipoou (https://uchi.ru/)
(https://resh.edu.r
ul)
VYpaBHeHUA KBanpatnoe ypaBuenue. Henonnoe 15 «IKmace»
U HEPABEHCTBA. | KBaJapaTHOe ypaBHeHue. Popmyra KopHei (https://www.yakl
KBanpaTHbie KBaJIpaTHOTrO ypaBHeHus. Teopema Buera. ass.ru/)
ypaBHEHHUS Perienue ypaBHEHHUH, CBOISIIIUXCS K «Sluaekc.YueOHu
kBazpaTHbIM. [Ipocreiimue 1pobdHo- K»
paloHAIbHBIC YPAaBHEHUSL. (https://education.
Perrenne TeKCTOBBIX 33/1a4 C MOMOIIIBIO yandex.ru/home/)
KBaJIPaTHBIX YPaBHEHUH «Yau.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)
VYpaBHeHUs JIHelHoe ypaBHeHUe ¢ ABYMA 13 «IKmace»
U HEPABCHCTBA. | IEPEMEHHBIMH, €ro rpaduk, mpuMepbl (https://www.yakl
Cucrembl peILICHHS YPAaBHCHHH B IICIIBIX YUCIIAX. ass.ru/)
YPaBHEHUI Pemenne cuctem IByX TUHEHHBIX «SIapexc.YueOnu
YpaBHEHUIA C IByMsI IIEPEMEHHBIMHU. K»
[Ipumeps! peneHns: CUCTEM HEeTHMHEHHBIX (https://education.
YpaBHEHHI C IBYMsI TEPEMEHHBIMHU. yandex.ru/home/)
['padmueckas naTEpIpeTAIS yPaBHEHHS C «Y4au.py»
JIBYMsI IEPEMEHHBIMU U CHCTEM yYpaBHEHHI (https://uchi.ru/)
C IBYMSI IIEPEMEHHBIMHU. (https://resh.edu.r
Pemrenue TeKCTOBBIX 33724 C MOMOIIBIO u/)
CUCTEM YpaBHEHUH
VYpaBHEeHUA UuciioBbIE HEPaBEHCTBA M UX CBOMCTBA. 12 «AKmace»
Y HepaBeHCTBa. | HepaBeHCTBO ¢ OHON TIEpEeMEHHOM. (https://www.yakl
HepaBencra JluHeitHbIe HEpaBEHCTBA C OJTHOM ass.ru/)
(12 1) NIEPEMEHHOI U ux pemenue. CucTeMbl «Iunexc.YueOnu
JIMHEHHBIX HEPABEHCTB C OJHOM K»
MEPEMEHHOM 1 UX pelIeHHE. (https://education.
N300pakeHue perieHus THHEHHOTO yandex.ru/home/)
HEpPaBEHCTBA U X CUCTEM Ha YHCIIOBOH «Yau.py»
npsSMOi (https://uchi.ru/)
(https://resh.edu.r
u/)
OyHKIMH. [Monsitue Gpynkmuu. O6nacts onpeaeneHus | 5 «Kmnacey
OCHOBHEIE ¥ MHO>KECTBO 3HaYCHUH (YHKIINH. (https://www.yakl
HOHSITHSI Cnoco0Obl 3a/1aHust (PYHKITHIA. ass.ru/)



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
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['padux Gpynkiuu. CBoicTBa (HYHKIIMH, UX «Sunexc.YueOuu

oToOpakeHHe Ha rpaduke K»
(https://education.
yandex.ru/home/)
«Yuau.py»
(https://uchi.ru/)
(https://resh.edu.r
ul)

9. | ®yskuum. Yrenue u noctpoenue rpadguxos pyHkuui. | 9 «IKnace»
YucnoBble [Tpumepsl rpaduKoB QYHKIIUH, (https://www.yakl
byHKIT OTPaXKAIOUIMX PEATbHBIC MPOLECCHI. ass.ru/)

OYHKIIMHU, OMUCHIBAIOIIUE TIPSIMYIO U «anekc.YueOHHU

00paTHYIO POMOPIIUOHATIEHBIC K»

3aBHCUMOCTH, uX rpadpuku. ['unepooa. (https://education.

I'padux Gysxnun y = X°. OyHKnumn yandex.ru/home/)

y =x2y =x3,y =X,y = |x| rpapuueckoe «Y4uu.py»

pelIeHre YpPaBHEHU U CUCTEM YpPaBHEHUN (https://uchi.ru/)
(https://resh.edu.r
u/)

10. | IloBTOpEHUE N IToBTOpEHNE OCHOBHBIX MIOHATHH U 6
00001IeHNEe METOJIOB KypcoB 7 U 8 Ki1accoB, 00001eHne

3HaHUI
9 knacc

Ne | Tema Copaeprxanue marepuana Komunu. | 90Ps1

n/ 4acoB

i

1. | Yucnawn PammmonansHBIC uncia, 9 «AKimace»
BBIYHCIICHUSL. UppaLMOHATILHBIC YHCIIa, KOHEYHBIE U (https://www.yaklI
JlelicTBUTETbHBIC OeCKOHEUYHBIE IECATHYHBIC IPOOH. ass.ru/)
yucia MHOK€eCTBO IEMCTBUTENBHBIX YHCEIT; «unexc.Yuebuu

JNIEUCTBUTEIILHBIC K»

YHcIIa Kak OECKOHEUHBIE JECATHYHBIE (https://education.
npodu. B3auMHO 0jHO3HAYHOE yandex.ru/home/)
COOTBETCTBUE MEXKITY «Yuu.py»
MHOKECTBOM JI€MCTBUTEIBHBIX (https://uchi.ru/)
YHCET U MHOXKECTBOM TOUEK (https://resh.edu.r
KOOPJIMHATHOM MPSIMOH. u/)

CpaBHeHUE NeHCTBUTEIBHBIX YUCEIL,

apupMeTUIECKHe IeUCTBHS

C IeUiCTBUTEIHHBIMU YHCIIAMH.

[TpubnmxEHHOE 3HAUEHNE BEIH-

YHHBI, TOYHOCTH MPUOTKEHUS.

Oxkpyraenue uncen. [Ipukuaka u

OIICHKA Pe3YJIbTaTOB BBIUMCICHHMA

2. | YpaBHeHuUs JIuneitHoe ypaBHeHue. Peenue 14 «IKnace»

Y HEPaBEHCTBA. YPaBHEHUM, CBOIANIUXCS K THHEHHBIM. (https://www.yakl

VYpasuenus c onHoit | KBagpatHoe ypaBHeHue. Pemenne ass.ru/)

MepEMEHHOMN YpaBHEHUH, CBOJIAIINXCS «SAnnexc.YuebHun
K KBaJIpaTHBIM. bukBaipaTHbie K»
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https://education.yandex.ru/home/
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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ypaBHEHHUS.
[Tpumepsl penieHust ypaBHEHUM
TpPEThEN U YETBEPTOM CTENECHEN
Pa3I0KEHUEM HAa MHOKUTEIIH.
Pemenue JIpOOHO-paMOHATBHBIX
YpaBHEHUU.

Pemienune TekCTOBBIX 33124
anredpanyeckuM MeTo0M

(https://education.

yandex.ru/home/)
«Yuaun.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)

YpaBHeHus JInHeHOE ypaBHEHUE C IBYMS 14 «AKnace»
1 HEPABECHCTBA. IIEPEMEHHBIMH U €T0 rpauK. (https://www.yakl
Cucrembl Cucrema JByX JIMHEHHBIX YPaBHEHUI C ass.ru/)
ypaBHEHUH JIByMsI IEPEMEHHBIMU U «SAnnexc.YueOHun
e€ pemenue. Pemenue cucrem K»
JIBYX YpaBHEHUI, OIHO U3 KOTOPHIX (https://education.
JMHEIHOE, a APYroe — BTOPOil CTEIICHH. yandex.ru/home/)
I'pacduueckast nHTEpHIpETALHS «Yau.py»
CHCTEMBbI YPaBHEHUI C IByMs (https://uchi.ru/)
[IEPEMEHHBIMH. PellieHre TEKCTOBBIX (https://resh.edu.r
3aj71a4 areOpandeckuM Crocooom u/)
Ypasuenws YucnoBbie HEPABEHCTBA U UX CBOMCTBA. | 16 «SKnacce»
VI HEpABEHCTBA. JluHeliHbIe HEPABEHCTBA C OIHOM (https://www.yakl
HepasencrBa .
IIEPEMEHHOM M UX PEIICHHE. ass.ru/)
CucreMbl TUHEHHBIX HEPABEHCTB C «Snnexc.Yuebuu
OJTHOM MMEPEMEHHON M UX PEIICHHE. K»
KBanparHbie HepaBeHCTBA M UX (https://education.
pelICHHE. yandex.ru/home/)
['padmyeckas uHTEpIIpETAIUS «Yun.py»
HEPaBEHCTB U CHCTEM HEPABEHCTB C (https://uchi.ru/)
JIBYMsI TTEPEMEHHBIMU (https://resh.edu.r
u/)
DyHKIHUH KBagparnunas ¢byHKIMS, eé «AKmace»
rpaduk u cBoiictBa. [lapaboma, (https://www.yaklI
KOODP/IMHATHI BEPIIUHBI MapadoJIIbl, OCh ass.ru/)
cuMMeTpun niapabossl. CTeneHHbIe «SIupekc.YueOHU
(GYHKIMH C HATYPaJIbHBIMU K»
noKazaTensiMu 2 U 3, ux rpaduku u (https://education.
CBOWCTBA. yandex.ru/home/)
['paduku GYHKIHI: y=KX, y=K/X, «Yun.py»
Y=KX+B (https://uchi.ru/)
y=x2,y=x3,y=Vx,y = x| (https://resh.edu.r
u/)
Yucnoseie [ToHsTHE YMCIOBOM 15 «AKnace»
[MOCJIEIOBATEIBLHOCT | MTOCJIEA0BATEIBHOCTH. (https://www.yakl
u 3aanue mociae10BaTeIbHOCTH ass.ru/)

peKyppeHTHOU (hopmysoit u hopmMyon
N-TO 4JeHa.

ApudmeTrnueckasi U reoMeTpuyecKas
nporpeccuu. opMyIibl n-ro 4jieHa
apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUil, CyMMBI IIEPBBIX N WICHOB.

«anekc.YuyeOHHn
K»
(https://education.
yandex.ru/home/)
«Yun.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)
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N300pakeHne 4wieHOB apu(METHUECKON
Y TEOMETPUYECKON MpOrpeccuid
TOYKaMHU Ha KOOPJUHATHOM MIOCKOCTH.
JIMHEHbIN ¥ SKCIOHEHIIMATIBHBIN POCT.
C1105KHbI€ NIPOLIEHTHI

[ToBTOpEHME,
0000111eHNE,
CUCTeMaTU3aIHs
3HAaHUM

(18 )

Yucna v BBIYHCIICHHUS (3aITHCh,
CpaBHEHUE, NEHUCTBUS C
JICHCTBUTEIILHBIMU YMCIIAMH, YK CIIOBAsI
npsiMasi; IPOIIEHTHI, OTHOIICHUS,
MPOTIOPIIMU; OKPYTJICHUE,
pUOIMKEHNE, OLIEHKA; PELLIEHUE
TEKCTOBBIX 3a71a4 apU(PMETHYECCKIM
CIocoooMm)

AnredpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue aNreOpanIECKUX
BBIPKEHUH, JOMyCTUMbBIC 3HAUCHHSI )
@®yHKIMU (IOCTPOEHUE, CBOMCTBA
M3YYEHHBIX (DYHKIUH; Tpadudeckoe
pelIeHre YpPaBHEHUH U X CUCTEM)

18

«IKmnacey»
(https://www.yakl

ass.ru/)
«unexc.YueOHu
K»
(https://education.

yandex.ru/home/)
«Yuau.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)

4.3 TEMATHYECKOE IVITAHUHPOBAHHE YYEBHOI O KYPCA « TEOMETPHA»

7 Knacc
No | Tema Conepsxanue marepuania Komuu. | D0PbBI
/o 4acoB
1. | [Ipocreitmue [Ipocreiimune reomerpuyeckre 0ObEKTHI: 14 «AKmace»
TeOMETPUUYECKUE | TOUKH, MPSMBIC, JIYIH U (https://www.yakl
burypst YIJIbI, MHOTOYTOJIbHHK, JIOMaHasl. ass.ru/)
Y UX CBOWCTBA. CMexHbIe U BEpTHKAJIBHBIC YTIIBL. «SIupekc.YueOHU
N3mepenune Pabora ¢ npocTeiinmMu yepTexkaMu. K»
reoMeTpuueckux | M3smepeHue TMHEHHBIX U YTJIOBBIX (https://education.
BEJINYMH BEJINYMH, BEIYMCIICHUE OTPE3KOB U yandex.ru/home/)
YTJIOB. «Yuu.py»
[epumeTp u miomaas Guryp, (https://uchi.ru/)
COCTaBJIEHHBIX U3 MPSIMOYT OJIbHUKOB (https://resh.edu.r
u/)
2. | TpeyronbHUKH [TonsiTHE O paBHBIX TPEYTOJIILHUKAX U 22 «IKmacey
TIEPBUYHBIE MPEICTABICHUS O PAaBHBIX (https://www.yakl
(xoHTpY’HTHBIX) purypax. Tpu npusHaka ass.ru/)

PaBEHCTBA TPEYTOJIBHUKOB.

[Ipu3Haku paBeHCTBA NMPSAMOYTOJIBHBIX
TpeyroabHUKOB. CBOWCTBO MEIUAHbI
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEIpEHHBIE U PABHOCTOPOHHNE
TpeyroiapHuKH. [Ipu3Haku u cBoiicTBa

paBHOOEPEHHOTO TPEYTOJIbHUKA.

[IpoTuB GombILIEl CTOPOHBI TPEYTOJILHUKA

nexut 6onpmnii yroi. Ipocreitmue

HepaBeHCTBA B reoMeTpuu. HepaBeHCTBO
TpeyroJibHMKa. HepaBeHCTBO JIOMaHOM.

«lanekc.YuyeOHHn
K»
(https://education.

yandex.ru/home/)
«Yun.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)



https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
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https://resh.edu.ru/
https://resh.edu.ru/
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https://uchi.ru/
https://resh.edu.ru/
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IIpsAMOYTOIBHBIN TPEYTOJNIBHUK C YIIIOM B
30.

[lepBble MOHATHUS O JOKA3aTEIbCTBAX B
reOMEeTpUH

3. [TapannensHble [TapannenpHble IPsMbIE, UX CBOMCTBA, 14 «AKnace»

npsiMblie, cymma | IIsreiii mocrynar Eskiauma. Hakpect (https://www.yakl
yIJIOB JeXalue, COOTBETCTBCHHBIC U ass.ru/)
TPEyroJbHUKA OJJHOCTOPOHHHUE YTl (00pa3oBaHHbBIE IPU «SIunekc.YueOHH
NepeceueHNH MapauIeIbHbIX MPAMBIX K»
CEKyIIIeH). (https://education.
[Mpu3Hak nmapamieabHOCTH MPSMBIX Yepe3 yandex.ru/home/)
PaBEHCTBO PACCTOSAHUHN OT TOYEK OJHOM «Yuun.py»
IPSIMOU JIO BTOPOH MPSIMOH. (https://uchi.ru/)
CyMMa yrJIoB TPEYrOJIbHUKA U (https://resh.edu.r
MHOT'OYTOJIbHHKA. u/)
BHemnrHue yrisl TpeyroyibHUKa
4. OKpy>KHOCTb U OKpy’>KHOCTb, XOP/bI U TUAMETPBI, UX 14 «IKmace»
KPYT. cBoiicTBa. KacarenbHas K OKPY)KHOCTH. (https://www.yakI
I'eomerpuueckue | OKpYKHOCTb, BIICaHHAs B yroi. [TonsTue ass.ru/)
MMOCTPOCHUS o 'MT, npuMeHeHune B 3a7ja4ax. «Supexc.YueOuu
buccekrpuca u cepeIMHHbBIN K»
MEPICHINKYIISAP KaK TeOMETPUIECKHUE (https://education.
MeCTa TOYEK. yandex.ru/home/)
OKpy>KHOCTb, OITMCaHHAsE OKOJIO «Y4au.py»
TpeyroyibHuKa. BrimcanHas B TpeyrojibHUK (https://uchi.ru/)
OKPYXXHOCTb. (https://resh.edu.r
IIpocreiiniue 3a1a4u Ha TOCTPOCHHE u/)
5. | IloBropenue, IToBTOpenue u 00001IeHNE OCHOBHBIX 4
00001IeHNE MOHSATUN U METOJIOB Kypca
3HAHUU 7 Knacca
6. | Uroro: 68
8 knacc

No Tema Coneprxanne marepuaia Komnua. | D0Pu1

/1 4acoB

1. UYersipéxyronpauk | [lapamirenorpamm, ero npu3Haku U 12 «AKmace»

u cBoiicTBa. YacTHbIE cirydan (https://www.yaklI

napauiesorpaMMoB (TPSIMOYTOJIbHHUK, ass.ru/)

pOMO, KBasIpaT), MX MPU3HAKU U «Iunexc.YueOnu

cBoiictBa. Tpamnenus. PaBHobokas u K»

MPSIMOYTOJIbHAS TPATEIHH. (https://education.

VY Boenue meauansl. LleHTpanbHas yandex.ru/home/)

CHMMETPHS «Yau.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)

2. Teopema ®Panecan | Teopema @aneca u Teopema o 15 «IKnace»
TeopemMa o MPOITOPIIMOHATBHBIX OTpPE3Kax. (https://www.yakl
HpoNopIHOHaIbHEl | CpenHss JMHUS TPEYTrOJIbHUKA. ass.ru/)

X OTpe3Kax, Tpaneuws, e€ cpeaHsst TUHMSL.
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oa00OHEIE

[IponoprroHanbHBIE OTPE3KH,

«Aunekc.YueOHu

TPEYrOJIbHUKI MOCTPOCHHUE YETBEPTOTO K»
MPONOPIIMOHAILHOTO OTPE3Ka. (https://education.
CBoiicTBa IICHTpa Macc B yandex.ru/home/)
TPEYTrOJIbHUKE. «Yuau.py»
[Tomo6ubIe TpeyronpbHukH. Tpu (https://uchi.ru/)
MpHU3HAKA TOJI00US TPEYTOJIbHUKOB. (https://resh.edu.r
ITpakTryecKoe MPUMEHEHHE u/)
[Tnomans. [Tonstue 06 o6mieit Teopuu wiomaau. | 14 «SAKmace»
Haxoxnenue DopMyITbI IS TUTOIAIN (https://www.yakl
I EN Y TpEeyroJibHUKa, apajuieiorpaMmma. ass.ru/)
TPEYroJIbHUKOB OTHoLIEHHUE TUIOIIAIEN «anekc.YueOHHU
Y MHOTOYTOJIGHBIX | TPEYTOJIbHUKOB C OOLIMM OCHOBAaHHEM K»
¢buryp. Ilnomann WK 001IEN BBICOTOM. Briunciaenue (https://education.
noJ00HBIX Guryp | ruiomaaeit cioxHbIXx GUryp uepes yandex.ru/home/)
pa3OueHre Ha YaCTH U JOCTPOCHHE. «Yau.py»
[Tnomamyu duryp Ha KieT4aTon (https://uchi.ru/)
Oymare. (https://resh.edu.r
[Tnomaau mogoOHBIX GUTYD. u/)
Brmaucnenue miomanei. 3amauu ¢
MPaKTUYECKHM COZCPIKAHHEM.
Perierue 3a1a4 ¢ MOMOIIBIO METO/A
BCIIOMOTATEJIbHOM TJIOIIAIH
Teopema Teopema I[Iudaropa, eé 10 «AKmace»
[Mudaropa u JI0Ka3aTeIbCTBO U IPUMEHEHHE. (https://www.yakl
Havaa OoparHnas Teopema [Tudaropa. ass.ru/)
TPUTOHOMETPUHU OmnpenenieHre TPUrOHOMETPHUSCKUX «SIupekc.YueOHu
(byHKIMIA OCTPOTO yria, K»
TPUTOHOMETPUYECKUE COOTHOIIICHHS B (https://education.
PSIMOYTOJIBHOM TPEYTOJIbHUKE. yandex.ru/home/)
OCHOBHOE TPUTOHOMETPUYECKOE «Yuan.py»
TOX1ecTBO. COOTHOIICHUST MEXKTY (https://uchi.ru/)
CTOPOHAMH B TIPSIMOYTOJIBHBIX (https://resh.edu.r
TPEYTroJIbHUKAX C yriamu B 45 u 45 ; u/)
30 m 60
VYrisl B BrincanHbIe U IICHTpaJILHBIE YTJIHI, 13 «IKace»
OKPYXKHOCTH. YTOJI M@Ky KacaTeIbHON M XOPJIOH. (https://www.yakl
Brnimcanusie VYTaBl MEKIY XOpJIaMH U CEKYIIUMHU. ass.ru/)
Y OIIMCAHHBIE Brucannble u onMcaHHbBIE YETHIPEX- «Snnexc.Yuebuu
YETBIPEXYTOJbHUKHU | YTOJbHUKH, UX MIPU3HAKHA U CBONCTBA. K»
KacarenbHble [TpumeHeHHe 3TUX CBOMCTB (https://education.
K OKPYXKHOCTH. TP PEIICHUN T€OMETPUUYECKUX 3a- yandex.ru/home/)
Kacanue Jay. «Yun.py»
OKPYKHOCTEH B3aumHoe  pacmonoxeHue (https://uchi.ru/)
JIBYX (https://resh.edu.r
okpyxHocteil. Kacanue okpyxHOCTEH u/)
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHSITHI U 4
00o011eHne METOIOB KypCOB 7 U § KJIacCOB,
3HaHUH 0000111eHIe 3HAaHUH
Uroro: 68
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9 knacc

Ne | Tema Coneprxanue marepuania Komuu. | 90Ps1
/1 4acoB
1. Tpuronomerpus. | OnpezeneHne TPUTOHOMETPUUYECKUX 16 «IKimace»
TeopeMsr ¢bynknuii yriaos ot 0 g0 180 . (https://www.yakl
KOCHUHYCOB U KocuHnyc u cHYC IPSIMOTO M TYHOTO ass.ru/)
CHHYCOB. yria. TeopeMa KOCUHYCOB. «SAnnexc.YueOHn
Pemenune (O6006ménHas) TeopemMa CHHYCOB (C K»
TPEYroJbHHUKOB paznycoM OMMCaHHOM OKpyKHOCTH). Ha- (https://education.
XO0XKJICHUE JUIMH CTOPOH U BEJIHYHH yandex.ru/home/)
YTJIOB TPEYTOJIbHUKOB. «Yau.py»
dopmyIa IoMAaAN TPEyroJbHUKa (https://uchi.ru/)
4yepes BE CTOPOHBI U YTOJI MEKITY (https://resh.edu.r
HuMH. Dopmyiia mIomaan u/)
YeTHIPEXYTOJILHUKA Yepe3 ero JUaroHalu
Y YTOJI MeXK]ly HUMHU.
[IpakTHyeckoe MpUMEHEHUE IOKa3aHHBIX
TEOpeM
2. [IpeoOpazoBanne | [loHaTHe o mpeoOpa3zoBaHUM MOAOOHS. 10 «AKmace»
no00usI. COOTBETCTBEHHBIC 3JICMEHTHI TIOJOOHBIX (https://www.yakl
Mertpuueckue buryp. ass.ru/)
COOTHOIIIEHUS Teopema 0 mpOU3BENCHUN OTPEZKOB «SAunpexc.Yuebuu
B OKPY)KHOCTH XOpII, TeopeMa O MPOU3BEICHUN OTPE3KOB K»
CEKYIIMX, TeOpeMa O KBajpare (https://education.
KacaTenpHOU. [IpuMeHeHue B yandex.ru/home/)
PELICHUU FeOMETPUICCKUX 33134 «Y4au.py»
(https://uchi.ru/)
(https://resh.edu.r
ul)
3. | Bekropsr Onpenenenne BEKTOPOB, CI0XKEHHUE U 12 «IKnace»
Pa3HOCTh BEKTOPOB, YMHOXXECHHUE BEKTOPA (https://www.yakI
Ha YHUCIIO. ass.ru/)
DuU3NYECKUil 1 T€OMETPUUECKUI CMBICIT «SIHpexc.YueOnu
BEKTOPOB. K»
Pa3znoxxeHne BeKTOpa 1Mo 1ByM (https://education.
HEKOJUTHHEAPHBIM BEKTOPAM. yandex.ru/home/)
Koopaunats! BekTopa. «Ydau.py»
CkasipHOe MPOM3BEICHUE BEKTOPOB, €T0 (https://uchi.ru/)
MIPUMEHEHHE JUIS HAaXOXKACHUS UTHH U (https://resh.edu.r
YTIIOB. u/)
Pemrenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB.
[TpuMeHeHre BEKTOPOB IS PEIICHHS
3a]1a4 KHHEMATUKN U MEXaHUKH
4. JexapToBbl JlexapToBBI KOOPAMHATHI TOUYEK Ha 9 «AKimace»
KOOpJMHATHI Ha TJIOCKOCTH. (https://www.yakl
IUIOCKOCTH VYpaBHEeHHE PSIMOiA. YTIIOBOM ass.ru/)

KOX((HUIMEHT, TAHT€HC YIJla HAaKJIOHA,
MapajuieIbHbIE U MEPIICHINKYIISIPHBIC
IIpsIMBIE.

«SIanpexc.Yuebuu
K»

(https://education.
yandex.ru/home/)
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VYpaBHeHue okpyxHOcTU. HaxoxaeHue
KOOpJAWHAT TOYEK IePECCUCHUS
OKPYKHOCTH U IIPSIMOM.

MeTto KOOpAMHAT IIPU PEILIEHUU
F€OMETPUYECKHX 3a/1a4.
Hcnonp3oBanne MeToa KOOPAUHAT B
IIPAKTHUYECKUX 3a/1a4ax

«Yuau.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)

[IpaBuibHBIE [IpaBuibHBIE MHOTOYTOJBHUKH, 8 «SKnacce»
MHOTOYTOJIbHUKH. | BBIYMCICHHE UX AJIEMEHTOB. Yncio (https://www.yakl
JimHa T ¥ JJIHHA OKPYKHOCTHU. J[mMHa ayru ass.ru/)
OKPYKHOCTHU OKpYKHOCTH. Paguannas mepa yria. «Sunexc.YueOuu
v owmane kpyra. | [lmomane kpyra v €ero 3J1€MeHTOB K»
Berrauncienue (cexktopa u cermMeHTa). Beruncienue (https://education.
[IoIanein wIoIaaeH GUryp, BKIFOYAIOMIHX yandex.ru/home/)
3JIEMEHTBI Kpyra «Yuan.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)
JBrxeHue [ToHsiTHE O ABUKEHHUH TUIOCKOCTH. 6
IJIOCKOCTH [TapanyenpHbIi IEPEHOC, TOBOPOT U
cummerpusi. Ocu U LEHTPbl CUMMETPHH.
[Ipocreiine npuMEeHEHHs B PELLICHUN
3a/1a4
[ToBTOpEHHE, IToBTOpEHNE OCHOBHBIX TTOHITHUA U 7 «SKnacce»
000011eHNE, METOJIOB KypCcOB 7—9 Ki1accos, (https://www.yaklI
cuctemMaruzanus | o00OIIeHHE U CUCTeMaTU3alHsl 3SHAHHUH. ass.ru/)
3HaHUHI [Ipocreiimme reomeTprueckue GUryps 1 «Snnexc.Yuebuu
ux cBoucTBa. M3mepenue K»
TEOMETPUYCCKUX BEITHMUUH. (https://education.
TpeyronbHUKH. yandex.ru/home/)
[TapamienpHble U IEPIICHIUKYIISPHBIE «Yuan.py»
npsIMBIE. (https://uchi.ru/)
OKpy>KHOCTB U KpyT. [ 'eoMeTprueckue (https://resh.edu.r
IIOCTPOEHHUS. YTIIbI B OKPYKHOCTH. u/)
Brnncannble U onMcaHHbBIE OKPYKHOCTH
MHOT'OYT'OJIbHUKOB
[IpsiMast 1 OKPY>KHOCTb.
UYerslpéxyroabHuku. Brincanusie u
OIMCAaHHBIE YETHIPEX YT OJIbHUKH.
Teopema IIudaropa n Hayana
TpuroHoMmerpuu. Pemenne odumx
TPEYTrOJIbHUKOB.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.
[IpeoOpazoBanus MIOCKOCTH. J{BUXKEHHUS.
[Tonobue. CummeTpusi.
IImomane. Beruucinenue niaomniaaeii.
[Tmomann mogoO6HBIX uryp.
JlexapTOBbI KOOPAMHATHI HA TUIOCKOCTH.
BekTops!l Ha IOCKOCTH
Hroro 68
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4.4 TEMATHYECKOE IV'TAHUPOBAHHUE YYEBHOI' O KYPCA « TEOPHA

BEPOATHOCTH U CTATHCTHKA»

7 Knacc
Neri/m1 | Tema Copepxanue MaTepuana Komnu. | 50Ps1
4acoB
1. [Ipencranenue | IlpencraBieHne naHHBIX B TAOIUIIAX. 7 «IKimace»
JTAHHBIX [IpakTHyeCcK¥e BEIYUCICHUS 110 (https://www.yakl
TaOJIMYHBIM JaHHBIM. V3BiIeucHUE 1 ass.ru/)
WHTEepIpeTaIys TaOJIHYHBIX TaHHBIX. «Slanexc.YueOnu
[TpakTudeckas pabora K»
«Tabauup». (https://education.
I'paduyeckoe npecTaBIcHNUE TAaHHBIX B yandex.ru/home/)
BHUJIC KPYTOBBIX, CTOJIOMKOBBIX «Yuu.py»
(cTonbuateix) nuarpamm. UteHue u (https://uchi.ru/)
moctpoeHue auarpamm. [pumepsl (https://resh.edu.r
JIeMOTpapUIECKUX AUArPAMM. u/)
[TpakTuyeckas pabdora «JlparpaMmbi»
2. Omnwucarenphas | Yucnoseie Habopbl. CpeHee 8 «IKnace»
CTaTUCTHKA apu(hMETHUECKOE. (https://www.yakl
Menuana yncinoBoro Habopa. ass.ru/)
VY cTOHYNBOCTE MEeIUAHBL. «Supexc.YueOuu
[Ipaktuueckas padota «Cpennue K»
3HAYCHHSI». (https://education.
HawuGospiiee 1 HaMMEHbIIICe 3HAYCHHSI yandex.ru/home/)
qucIoBOro Habopa. Pazmax «Ydau.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)
3. Cnyuaitnas CayvaiiHast UI3MEHYMBOCTH (IIPUMEPHI). 6 «IKnace»
M3MEHUYUBOCTh | YacToTa 3HA4YEeHUI B MaCCHBE JIaHHBIX. (https://www.yakl
I'pynmupoBka. ['mcTorpaMMsi. ass.ru/)
[IpakTnueckas padora «CiyuaiiHas «Snnexc.Yuebuu
U3MEHYMBOCTB) K»
(https://education.
yandex.ru/home/)
«Yun.py»
(https://uchi.ru/)
(https://resh.edu.r
ul)
4. Bgenenue B I'pad, Bepuuna, pedpo. [Ipencrasnenue 4 «IKnace»
Teoputo rpadoB | 3amauun ¢ momMotkko rpada. CreneHpb (https://www.yakl
(BaJIeHTHOCTB) BepuIuHbL. Yucio pédep u ass.ru/)
CyMMapHas CTeleHb BepiuH. Llens u «Ianexc.YueOnu
uuki. I1yts B rpade. Ilpencrasnenue o K»
cBsi3HOCTH rpada. O6xox rpada (ditnepos (https://education.
nyTh). [Ipencrasnenue 06 yandex.ru/home/)
OpPHEHTHPOBaHHBIX Tpadax «Yau.py»
(https://uchi.ru/)



https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/

(https://resh.edu.r
ul)

o. BepositHocTs 1 | Ciry4aliHbI OIBIT U clTy4aiiHoe coObiTue. | 4 «IKimace»
gyacTora BepostHOCTh M 9acToTa coObITHS. PoIb (https://www.yakl
clly4aifHOTO MaJIOBEPOSITHBIX U MPAKTHYECKU ass.ru/)

COOBITHS JOCTOBEPHBIX COOBITUH B IPUPOJIE U B «SlHnexc.YueOnu

obOmectBe. MoHeTa 1 UrpaiibHasi KOCTh B K»

TCOPHH BEPOSTHOCTEH. (https://education.

[Mpaktrueckas padora «Yactora yandex.ru/home/)

BBINAJICHUS OPJIay «Yau.py»
(https://uchi.ru/)
(https://resh.edu.r
u/)

6. O0o00O1eHue, [Ipencrasnenune nanapix. OnrcaTenbHasA 5

KOHTPOJTb cTaThcTUKa. BeposTHOCTH citydaitHOro
COOBITUS
7. Uroro: 34
8 knacc

No | Tema Conepsxkanue marepuania Komuu. | D0Ps1

n/m 4acoB

1. [ToBTOpeHune [IpencraBnenue nanHbix. OnucarenbHast 4 «IKmace»

Kypca 7 kiacca | craructuka. CiydaiiHast ”3MEHYHBOCTb. (https://www.ya
Cpennue yuciIoBoro Habopa. klass.ru/)
Cnyuaitnbie coObiTus. BeposiTHOCTH 1 «Sunekc.Yuedn
gyacToThl. Kilaccuueckue Mojienu Teopun UK
BEPOSITHOCTEH: MOHETA M UTPaJIbHAS KOCTh (https://educatio

n.yandex.ru/ho
me/)

«Yun.py»
(https://uchi.ru/)
(https://resh.edu.
ru/)

2. | OnmcarenbHas | OtkiioHeHus. Jlucrepcust 4MCIOBOTO 4 «IKnace»
CTaTHCTHKA. Habopa. CTaHJapTHOE OTKIOHEHUE (https://www.ya
PaccenBanue YKCI0BOTO Habopa. J{narpammel klass.ru/)
JTAHHBIX paccenBaHUs «SInnekc.YueOH

UK
(https://educatio
n.yandex.ru/ho
me/)

«Yun.py»
(https://uchi.ru/)
(https://resh.edu.
ru/)

3. | MHoxecTBa MHOXecTBO, OAMHOXeCTBO. Oneparuu 4 «IKace»

HaJl MHOKECTBAMHU: 00BbEIMHEHUE, (https://www.ya
nepeceyeHue, JOMOTHEeHUE. klass.ru/)
CRoiicTBa omeparuii HaJi MHOKECTBaMHU: «lanekc.YueOH
NePEMECTHTENILHOE, COYETATEIbHOE, UK»
pacnpenenuTenabHoe, BKIIOUSHHS. (https://educatio
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I'paduueckoe npecTaBIeHUE MHOXKECTB

n.yandex.ru/ho
me/)

«Yuaun.py»
(https://uchi.ru/)
(https://resh.edu.

ru/)
BepositHOCTB DneMeHTapHble coObITUs. CiydaiiHbie «AKnace»
CITy4aitHOro coObITHS. braronpusTcTByrome (https://www.ya
COOBITHUS aJIeMEHTapHbIe cOObITHA. BepositTHoCTH klass.ru/)
coObITUi. ONBITHI C PABHOBO3MOXHBIMH «anekc.YueOH
3JIEMEHTapHbIMU COOBITUAMU. CyyailHbIN UK»
BBIOOD. (https://educatio
[IpakTuyeckas pabora «ONBITHI C n.yandex.ru/ho
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU me/)
COOBITHSMIT» «Yuu.py»
(https://uchi.ru/)
(https://resh.edu.
ru/)
Bsenenue B JepeBo. CBoiicTBa nepeBa: €IMHCTBEHHOCTD «IKmace»
Teopuio TpaoB | MyTH, CYHIECTBOBAHKE BUCSUCH BEPIIUHBI, (https://www.ya
CBSI3b MEXK/Ty YMCIIOM BEPIIUH U YUCIIOM klass.ru/)

pedep. IIpaBuio yMHOKEHHS

«Sunexc.Yuedn
HUK>»
(https://educatio
n.yandex.ru/ho
me/)

«Yuan.py»
(https://uchi.ru/)
(https://resh.edu.

ru/)
Crnyuaiinbie [IpotuBonosnoxHoe codbITHE. [lnarpamma «AKmace»
COOBITHSA Oitnepa. OObeIMHEHNE U TIEpEeceUeHHe (https://www.ya
coObITuii. HecoBMecTHBIE COOBITHS. klass.ru/)
dopMyiia CI10KEHHS BEPOSITHOCTEH. «Hnexc.YuebH
[IpaBuI0 YMHOXEHUS BEPOSTHOCTEM. UK
YcnoBHas BeposTHOCTh. HezaBucumeble (https://educatio
coOwrths. [IpencraBieHne caydaitHOTo n.yandex.ru/ho
IKCTIEPHMEHTa B BHJIE JepPEBa me/)
«Yun.py»
(https://uchi.ru/)
(https://resh.edu.
ru/)
O600611I€EHNE, [IpencraBnenue nanHbix. OnucaTenbHast «IKmnacey
KOHTPOJIIb cratuctuka. I'padsl. BepostHOCTh (https://www.ya
CITy4aitHOTO COOBITHSI. DJIEMEHTHI Klass.ru/)

KOMOHWHATOPUKH

«Sanpexc.Yuedn
HUK»
(https://educatio
n.yandex.ru/ho
me/)

«Yun.py»
(https://uchi.ru/)
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(https://resh.edu.

ru/)

8. | Uroro: 34
9 knacc
Neri/mt | Tema Coneprxanne maTepuana Komuu. | 30Ps1
4acoB
1. [ToBTOpEeHue [Ipencrasnenue nanapix. OnucarenpHas | 4
Kypca 8 Kkiacca craructuka. Onepanuu HaJ COOBITUSIMH.
HezaBucumocTs coObITHIH
2. DneMEHTbI KomOunaTopHoe npaBuiio yMHOXKeHUsS. | 4 «IKnace»
kombOunatopuku | IlepecranoBku. @aktopuan. CoueTaHus (https://www.ya
M YUCIIO coueTaHui. TpeyroibHuK klass.ru/)
[MTackans. [Ipaktuyeckas pabora «Snpexc.Yuebn
«Bprancienne BEpOSITHOCTEN € UK
HCIIOJIb30BAHUEM KOMOMHATOPHBIX (https://educatio
(GyHKINN 3TIEKTPOHHBIX TaOJIHID n.yandex.ru/ho
me/)
«Yuan.py»
(https://uchi.ru/)
(https://resh.edu.
ru/)
3. I'eomerpuueckas | ['eomeTpuueckasi BEpOSTHOCTb. 4 «AKnace»
BEPOSITHOCTh Cay4aliHblii BBIOOp TOYKH U3 (DUTYPHI HA (https://www.ya
IUIOCKOCTH, U3 OTPE3Ka, U3 Iyr'H klass.ru/)
OKPY>XHOCTH «Sunexc.YuebH
UK»
(https://educatio
n.yandex.ru/ho
me/)
«Yun.py»
(https://uchi.ru/)
(https://resh.edu.
ru/)
4. Wcnbrtanus Criydaiinasi BeTUYMHA U pactipeniesnienue | 6 «AKmace»
bepryu BEPOSATHOCTEH. MaremaTHueckoe (https://www.ya
OXXHJIAHUE U JUCTICPCHS CITyIallHON klass.ru/)
BenU4UHEL. [IpuMepb MaTeMaTU4eCcKOro «Sunexc.YuebH
OKUJAaHUS KaK TEOPETHYECKOTO HK»
CPEIHETO 3HAYCHUS BETUYHHEI. (https://educatio
[ToHsTHE O 3aKOHE OOBIITUX YHCEIL. n.yandex.ru/ho
N3mepenune BEpOsSTHOCTEHN C IOMOIIIBIO me/)
gactoT. [I[puMeHeHue 3aKk0Ha OOJTBITIX «Yau.py»
qucell (https://uchi.ru/)
(https://resh.edu.
ru/)
5. O60061eHue, [IpencraBnenne nanubix. OnucarensHas | 10
KOHTPOJIb CTaTHCTHKA. BepOsSITHOCTE CITydaiiHOTO
COOBITHS. DIIEMEHTHl KOMOMHATOPUKH.
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CrnyuaiiHble BEIMYHHBI U
pacnpeneseHus

Uroro:

34




