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(HauMeHOBaHUE TIPEAMETA)
Y4eOHUKHU:

Bunenkun H.A1., XKoxos B.U., YecnokoB A.C. u np.// Maremaruka. bazoBslit ypoBens. 5 knacc, M: [Ipocsemenne, 2025 r.
Bunrenkun H. ., J)Koxos B.U., YecHokoB A.C. u ap., Maremaruka. ba3oBrbrit ypoBens. 6 kiacc, M: IIpocsemenne, 2025 T.
MakxkapsrueB 0. H., Munarok H.I'., Hemkos K.W.u np., Anredpa. ba3oBebiit yposens. 7 kinace, M: [Ipocsemienue, 2025 .
Makapsrues F0.H., Munarox H.I'., Hemko K.1. u ap., Anre6pa. basoseiii ypoBens. 8 kinacc, M: I[Ipocemenue, 2025 T.
Maxkapsraes F0.H., Munarox H.I'., Hemxos K.U. u np., AnreGpa. bazoBeriit ypoBens. 9 xiracc, M: [Ipocsemenue, 2025 T.
Aranacsa JI.C., byty3oB B.®., ap., ['eometpus 7-9 xnacc, M: Ilpocsemenue, 2023 r.
Beiconkuii W.P., SImenko U.B./ nox penakuueii Smenko W.B., Matemaruka. BepostHocTh 1 ctaTucTka. ba3oBelil yposens. 7-9 kiacce, M: [Ipocsemienue, 2023 r.
Paccmotpena Ha 3acenqanun MO ecTecTBEHHO-MAaTEMAaTHYECKOTrO IIUKIIa
(Ha3BaHWE METOIUIECKOTO OOBEMHEHMNS)

ITporokon Ne 5 ot «10» urons 2025 r.

PykoBonurens MO Matseesa H.1O.
(TIoaTHCH) (PHO)




INOACHUTEJIBHAS 3AIINCKA

[IpropuTeTHBIME HENIIMH 00yUEHUS MaTeMaTUKE B 5—6 Kilaccax SBJISIFOTCS:

e TMpOAOKEHHE (OPMHUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX IMOHATUN (YUCIO, BEIIMYMHA, TeoMeTpuyeckas ¢urypa),
o0ecrneurBaroIINX MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEeMaTHYECKOT0 00pa30BaHusl 00yUYarOIINXCS;

e pa3BUTHE WHTEUICKTyaJdbHbIX M TBOPYECKUX CIOCOOHOCTEM OOydYarouuxcsi, IMO3HABATEIbHOM aAKTUBHOCTH,
HCCIIEIOBATENbCKUX YMEHUM, HHTEpPECa K U3YUEHUIO MAaTEMATHUKU;

e TMOJBEJCHUE OOYYaIOIIMXCSA HA JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MAaT€MAaTUKH M OKPYKAIOIIETO
MHUPA;

e (opmupoBanmue (HyHKIIMOHATHLHOW MATEMATHYECKON TPaMOTHOCTH: YMEHHS paclo3HaBaTh MAaTeMAaTHYECKHE OOBEKTHI B
peaIbHbIX >KM3HEHHBIX CHUTYAlUSX, IPUMEHATh OCBOEHHBIE YMEHHUS JJISI PEUICHUS MPAKTUKO-OPHUEHTUPOBAHHBIX 3aj1ad,
MHTEPIIPETUPOBATH MMOJYUYEHHBIE PE3YJIbTATHI U OLIEHUBATh UX HA COOTBETCTBHUE MPAKTUYECKON CUTYAIUH.

OcCHOBHBIC JIMHUM COJICpXKaHUSI Kypca MaTeMaTUKu B 5—6 kiaccax — apudMeruueckas U TreoMeTpuyeckasi, KOTOphIC
pa3BHUBAIOTCS MapajuIeNIbHO, KaXKJasi B COOTBETCTBHM C COOCTBEHHOW JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJIHA OT APYro, a B
TECHOM KOHTaKT€ W B3aUMOJECUCTBUH. Takxke B Kypce MaTEeMaTHKH TMPOUCXOJUT 3HAKOMCTBO C JJEMEHTaMHU anreOphl |
ONMMUCATEIbHON CTATUCTUKHU.

N3ydenne apudmMeTuueckoro marepuaia HA4YMHAETCS CO CHUCTeMaTH3allMd M Pa3BUTHS 3HAHWM O HATypaJbHBIX YHUCIAX,
MOJIYYCHHBIX HAa YPOBHE HAYAJIBHOTO 00Imero oOpa3oBaHus. [Ipm 3TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHLHOM TEXHUKH H
dbopMHpOBaHNE HOBBIX TEOPETUYECKUX 3HAHUN COUETACTCS C Pa3BUTHUEM BBIYHCIUTEIHLHON KyJIbTYpPbhl, B YaCTHOCTU C 00yUeHUEM
MPOCTENIINM MpUEMaM MPUKUIKA U OLUEHKHU PE3YJIbTAaTOB BhIUMCICHUN. V3ydueHne HaTypalbHbIX YHCEN NPOJ0JIKAECTCS B 6 Kilacce
3HAKOMCTBOM C HAYaJIbHBIMU TOHSATUSIMU TEOPUH JICTTUMOCTH.

Havano nzydeHus: 0ObIKHOBEHHBIX U JECATUIHBIX APOOEH OTHECEHO K 5 KiTaccy. ITO MEepBHIN ATall B OCBOCHHUH JIpoOEH, KOTia
MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJCSIMU, MOHATUSIMHU TeMbl. [Ipu 3TOM paccmoTpeHne 0OBIKHOBEHHBIX P00l B MOITHOM
00BEME TIPEAIIECTBYET U3YUCHHIO ACCATUUYHBIX IPOOEii, YTO 1EJIECO00PA3HO C TOUKHU 3PEHUS JOTUKH U3JI0KEHHUS YUCIOBOM JIMHUH,
KOrJa MpaBuiia IEUCTBUN C AECATUYHBIMU JIPOOSIMU MOKHO 00OCHOBATH YK€ U3BECTHBIMU aJTOPUTMAMU BBIOJHEHUSI JEHCTBUIM C
OOBIKHOBEHHBIMHU APOOSMHU. 3HAKOMCTBO C JIECATHYHBIMHU APOOSIMHU PACIIUPUT BO3MONKHOCTH JIJII TTIOHUMAHUST 00YyYaronuMUCS
MPUKJIAIHOTO MPUMEHEHUSI HOBOM 3alMUCH MPU W3YUYECHHUH APYTUX NPEAMETOB U MPHU MPAKTUYECKOM HCHOJIb30BaHuu. K 6 kiaccy
OTHECEH BTOPOI 3Tan B U3YUYEHUU APOOEii, IJie MPOUCXOJAUT COBEPIICHCTBOBAHNE HABBIKOB CPaBHEHUS U MpeoOpa3oBaHus IpoOeid,



OCBOEHUE HOBBIX BBIYHMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHME TEXHUKH BBIYMCICHUW, B TOM YHCIIE 3HAYECHWMN BBIPAXKEHUM,
CoJlepKallluX ¥ OOBIKHOBEHHBIC, U JI€CATUYHBIE TPOOH, YCTAHOBJIEHHUE CBSI3€M MEXKIYy HUMH, PACCMOTPEHUE MPUEMOB PEIICHHUS
3aja4 Ha ApoOu. B Haudase 6 kiacca MpoOUCXOUT 3HAKOMCTBO C MOHSATHUEM MPOIICHTA.

OCoOEHHOCTBIO U3YUEHUS TOJIOKUTENBHBIX U OTPULIATEIBHBIX YUCEN SIBISETCS TO, YTO OHU TAK)KE€ MOTYT PacCMaTpHUBAaThCS B
HECKOJIBKO 3TanoB. B 6 knacce B Havane uzyyeHus Tembl «ll0JIOKUTENbHBIE U OTPULATEIBHBIE YUCIA» BBIACISIETCS MOATEMA
«llensle 4ncma», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATENIBHBIMM YHUCIAMU W JEUCTBUSAMHM C IIOJIOKHUTEIBHBIMU U
OTPULATENBHBIMA YHUCIAMH MPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO IMOAXOAA. OTO IO3BOJSET HAa JOCTYIIHOM YpPOBHE
NO3HAKOMHUTh OOYYaIOIIUXCsl MPAKTUYECKH CO BCEMU OCHOBHBIMU MOHSATUSMHU TE€MbI, B TOM YHCJE U C MpaBWJIaMU 3HAKOB MpHU
BBINIOJIHEHUU apu(MeTUYeCKUX AeicTBU. M3yueHue paliMoHaIbHbIX YUCEN Ha 3TOM HE 3aKOHYUTCS, a OyJeT NPOJOJIKEHO B Kypce
anreOpsl 7 Kiacca.

[Ipu oOyueHUM pelIEHUI0 TEKCTOBBIX 3a/Jay B 5—6 Kiaccax HUCHOJB3YIOTCS apudmeTHueckue npuémsl peuienus. [lpu
0oTpabOTKE BBIUMCIMTEIBHBIX HABBIKOB B 5—0 Kjaccax paccMaTpHUBAIOTCS TEKCTOBbIE 3a/ayd CIEAYIOLIIMX BHJIOB: 3aJauyd Ha
JBIKEHUE, HA YaCTH, HA MTOKYIIKH, Ha paboTy ¥ MPOU3BOJUTEIBHOCTD, HA MPOLIEHTHI, HA OTHOLIEHUS U nponopuun. OOyvaroniuecs
3HAKOMSITCS ¢ TPUEMAMU PELICHHS 3a]1a4 1epe0OpOM BO3MOKHBIX BApUAHTOB, y4arcs padoTaTh ¢ MH(GOPMALIMEH, MPEeaCTaBIEHHOM
B (hopme TaOIuIl WK TUarpaMm.

B mporpamme yuebHoro kypca «MaremaTHka» MpelyCMOTPEHO (OPMUPOBAHUE MPOMNENEBTUYECKUX aIre0pandyecKux
IIPEACTABICHNN. byKBa Kak CHMBOJI HEKOTOPOrO YHMCJa B 3aBUCHMOCTH OT MAaT€MaTUYECKOTO KOHTEKCTAa BBOJIUTCS IMOCTEIEHHO.
bykBeHHass CUMBOJIMKA HIMPOKO HKCIIONB3YETCS MPEXAE BCEro Ui 3alMcH OOLIMX YTBEPKIACHUN U MPEIOKEHUH, Gopmyl, B
YaCTHOCTH ISl BBIYMCIICHUS TEOMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIIS» YUCIIA.

B nporpamme yuebHOro kypca «MaremaTuka» MpeicTaBieHa HarjsAHas T€OMETpUsl, HallpaBJIEHHAsl Ha pa3BUTHE 0OPa3HOIro
MBIILJIEHUS, TPOCTPAHCTBEHHOIO BOOOPAKEHNUS, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3yYEHUH T€OMETPUU, KOTOPBIN
OCYUIECTBIISIETCS HA HArJISAHO-NPAKTUYECKOM YpPOBHE, ONMHMPAETCA Ha HarJIAIHO-00pa3HOE MBILIUIEHHE O0ydaromuxcs. bonbiias
pOJIb OTBOAMUTCA MPAKTUUECKOM JEATEIbHOCTH, OIBITY, SKCIEPUMEHTY, MojJenupoBaHuio. OOyuaromiyecss 3HAKOMSTCS C
reOMEeTpUYECKUMU (PUrypaMu Ha IUIOCKOCTH U B MPOCTPAHCTBE, C UX NMPOCTEHIIMMH KOHPUTYPALUAMHU, y4aTcs U300pakaTh UX Ha
HEJIMHOBAaHHOW M KJIeT4aTo OyMmare, paccMaTpHBAaIOT MX MPOCTEHIIre CBOMCTBA. B mpoiiecce m3ydeHUs: HArIsAHOW T€OMETPHUH
3HAHMSI, TOTYYEHHbIE 00YUYalOIUMHCS Ha YPOBHE HAYaJIbHOT0 00UIEro 00pa30BaHUsl, CUCTEMATU3UPYIOTCS U PACLIUPSIOTCS.

CornacHo yyeOHOMY IJIaHy B 5—6 KilaccaX M3y4aeTcsi MHTETPUPOBAHHBIN mpeameT «MaTemaTuka», KOTOPBIA BKIFOUYAET
apudmMeTnyecKkuil MaTepuan U HarJIAIHyI0 T€OMETPHUIO, a TaKKe IMPONEAEBTUUECKUE CBEACHUS U3 anreOpbl, 3JEMEHTHI JIOTUKU U
Hayajia ONMuCcaTeIbHOU CTATUCTUKHU.

Ha u3yuenue yuebHoro kypca «Maremarukay orsogutcs 340 yacos: B 5 knacce — 170 yacoB (5 yacoB B HeZleni0), B 6 Kiiacce
— 170 gacoB (5 4acoB B HEAEINIO).



COAEPXAHME OBYUYEHUA
5 KIIACC

HarypaJjbHble 4ncjia 1 HYJIb

HartypaneHoe uwmcio. Psg nHartypansHbix uucen. Ywucmo 0. M3o0paxeHue HaTypalbHBIX YHCEN TOYKAaMU Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSIMOM.

[lo3unnoHHass cucrtemMa cuMcieHusd. PuMckas Hymepanus Kak IPUMEP HENO3UIMOHHOM CHCTEMBI CUMCIICHHS.
JecaTnunas cucTeMa CUUCIICHHUS.

CpaBHEeHHE HATypalbHBIX YHCEJ, CPAaBHEHHWE HATypalbHbIX uucen ¢ HynéMm. CrmocoObl cpaBHeHus. OKpyrieHHE
HaTypaJbHBIX YHUCEIL.

CrnoxeHue HaTypaJlbHbIX YHMCEN, CBOMCTBO HYJIS IPHU CIOXEHUHU. BbhlunmTaHue kak JedcTBUE, OOpaTHOE CIOXKEHHIO.
YMHOXKEHUE HaATypajbHBIX YHCEN, CBOWCTBA HYJs W €IUHULBI NpU YMHOXKEHUH. JleneHue kak jeilcTBue, oOpaTHOE
yMHOXeHUIO. KOMIIOHEHTBI [eHCTBUHM, CBsI3b MexAay HUMH. [IpoBepka pesynabTata apuQMETHUECKOTO JIECHCTBUS.
[lepeMecTUTENBHOE U COYETATEIBLHOE CBOMCTBA (3aKOHBI) CIOXKEHUSI U YMHOXKEHUS, PACIPEICIUTEILHOE CBOMCTBO (3aKOH)
YMHOKEHHSI.

Hcnonb3zoBanue OYKB 111 0003HAUEHHS] HEM3BECTHOI'O KOMIIOHEHTA U 3aIMUCH CBOWCTB apu(PMETHUECKUX JE€HCTBUM.

JlenuTenu m KpaTHbIE YMCIa, pa3aoKeHue Ha MHOKHTENHN. [IpocTeie u coctaBHble uncna. [Ipu3Haku nenmmmoctr Ha 2, S,
10, 3, 9. Jlenenue ¢ 0CTaTKOM.

CreneHb ¢ HaTypalIbHBIM II0Ka3aTeaeM. 3alliCh Yncia B BUIE CYMMBI Pa3psAHBIX CIIaracMbIX.

UucnoBoe BbIpaxeHUE. BplunciieHWE 3HAYEHUW YUCIOBBIX BBIPAKEHUM, MOPSAOK BBIIIOJHEHUS JEHUCTBUM.
Hcnonb3oBaHuEe MPU BBIYUCICHUSAX NEPEMECTUTEIIBHOIO U COYETATEIbHOIO CBOWCTB (3aKOHOB) CIIOKEHHUS U YMHOXKEHUS,
pacIpeenuTENIbHOTO CBOUCTBA YMHOKEHUS.

Jpoou

[Ipencrasienue o ApodH Kak crocode 3anucu 4acTu BenuruHbl. OObIKHOBEHHbIE ApoOu. [IpaBuiibHbIE U HEMPABUIIbHBIE
npobu. CmemanHasi 1poOb, MPEACTABICHUE CMENIAaHHOW IpoOW B BUAC HEMPABWIHLHOW NpOoOW W BBIICTICHUE IIEJION YacTh
quclia U3 HempaBWIbHOW apobu. M3o00pakeHue apobOeil ToukamMu Ha 4YHUCIOBOM mpsiMoii. OCHOBHOE CBOWMCTBO ApPOOH.
Coxpatienue npo6Geit. [IpuBenenue 1pobu k HoBoMy 3HaMmeHareno. CpaBHEHHUE APOOEH.



CrnoxxeHre W BBIYMTAHUE JpoOei. YMHOXEHHE U JIeJieHue ApoOel, B3auMHO oOpaTHbie npoou. HaxokneHue uvactu
LEJIOTO U LEJIOTO IO €ro YacTH.

Hecaruunas 3anuck apooeit. [IpencraBienue aecaTUUHON IpoOU B BUIE OOBIKHOBEHHOU. M300pa)keHue AeCATUYHBIX
Ipo0el TOYKaMH Ha YUCI0BOU MpsiMoil. CpaBHEHHUE AECATUUHBIX IPOOEH.

Apudmernueckue AeMCTBUS ¢ JECITUUHBIMU Ipo0siMu. OKpyTIeHHE TECATUUHBIX JPOOECH.

Penienne TeKCTOBBIX 32724

Pemenue TeKCTOBBIX 3aj1ay apudmeTndeckuM crnocodboM. Pemienue mornueckux 3aaad. Pemienue 3amgad mepeGopom
BCEX BO3MOXHBIX BapUaHTOB. VIcONIb30BaHNe MPY PEIICHUH 3a4a4 TAOJIHIL U CXEM.

Pemenue 3amad, coaepkalux 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIHMYMHBLI: CKOPOCTb, BpEMsA, pacCTOSHUE, IIEHA,
KOJIMYECTBO, CTOMMOCTh. EQMHUII M3MepeHus: Macchl, 00bEMa, LIEHbI, PAaCCTOSHMS, BPEMEHHU, CKOpPOCTH. CBs3b MEXKIy
eAMHUIIAMU U3MEPEHUs KaKI0M BETUYUHBI.

Pemenne ocCHOBHBIX 3a7a4 Ha Jpo0Hu.

[IpencraBienne qaHHBIX B BUJIE TAOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npencraBiaeHus: o Gurypax Ha IUIOCKOCTU: TOUYKa, IpsiMasi, OTPE30K, JIy4d, yroJl, JJOMaHas, MHOTOYTOJIbHUK,
OKPY’KHOCTb, KPYT. YTOII. [IpsMON, OCTPBIN, TYITOM ¥ Pa3BEPHYTHIN yTJIBL.

JlnuHa oTpe3ka, METpUYECKUE E€IWHUUBI JUIMHBL JIMMHAa JIOMaHOM, INEpUMETP MHOrOYroJibHUKa. HM3MepeHue u
MIOCTPOECHUE YTJIOB C TOMOIIBIO TPAHCIIOPTHUPA.

Harnsinaele npencraBiieHuss 0 QuUrypax Ha IJIOCKOCTH: MHOTOYTOJBHHUK, MPSMOYTOJIbHUK, KBaJApaT, TPEYTOJbHUK, O
paBeHCTBE PUryp.

N3o6pakenne puryp, B ToM 4rciie Ha KieTtdaTon Oymare. [Toctpoenune koHdurypanuii u3 yacten mpsMoi, OKpy>KHOCTH
Ha HEJIMHOBAHHOM U KJleTyaToi Oymare. Mcronb3oBaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa.

[Inomans NpsAMOYroJIbHUKA W MHOTOYTOJBHUKOB, COCTaBIEHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4HCIE QUryp,
M300paKEHHBIX HA KileTyaTol Oymare. EquHUIBI U3MEpPEHUS TUIOLIAIH.

Harnsinaeie npenctaBieHus 0 MPOCTPAHCTBEHHBIX (UTYpaX: MPSIMOYTOIBHBIA Mapajuiesenumnes, Ky0, MHOTOTPaHHUKH.
N300pakenne mpocTermx MHOrorpaHHUKOB. Pa3BépTku kyba u mapaenenunena. Co3ganue Mojelied MHOTOTPaHHUKOB
(13 Oymaru, IpOBOJIOKH, IJIACTUIIMHA U IPYTUX MaTepUajoB).

OO0BEM MPAMOYTONBHOTO MapajuieNenumena, Kyoa. Equaune nusmepenus oobEma.



6 KIIACC

HartypasabHble yuciaa

ApudmMernueckre NeHCTBUS ¢ MHOTO3HAYHBIMU HATYPAJIbHBIMU YUCIaMH. YHUCITIOBBIE BBIPAKCHHUS, IOPSIOK JEHCTBUIA,
UCIOJIb30BaHUE CKOOOK. Vcrosib30BaHUE MPU BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEILHOTO CBOMCTB CIOKEHUS U
YMHOXEHUS, PaCpeIeIUTEILHOIO CBOMCTBA YMHOKEHUA. OKPYTIE€HNE HATYPAJIbHbBIX YHACEIL.

Jenurenu u KpaTHbIE YMCIa, HAMOOIBIIMK OOIIMIA JENUTENh U HaMMEHbIIee o0liee KpaTHoe. [[enruMocTh CyMMBI U
npou3BeacHus. JleneHue ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs1 ApOoOb, OCHOBHOE CBOMCTBO ApoOH, cokpalieHue apoOeii. CpaBHEHHUE U YHOPSIOYHMBAHHUE APOOEH.
Pemenue 3amay Ha HAXOXKIEHHE YacTU OT LEJIOr0 M LEJOro mo ero yactu. J[poOHOoe 4Huclo Kak pe3yJbTaT ACJICHHUS.
[IpencraBnenne AeCATUIHON APOOH B BUJE OOBIKHOBEHHOU APOOM U BO3MOKHOCTH MPEACTABICHUS] OOBIKHOBEHHOU JAPOOH B
BU/JIE JecATUYHON. [lecsaTuunbie 1poOu U MeTpuyeckas cuctema Mep. ApudmeTndeckue AeHCTBUS U YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

OtHomienue. Jlenenue B jaHHOM OTHOIIeHUU. Macital, nponopuus. [I[puMeneHre nponopiuii Ipu peiieHnu 3a1ay.

[ToHsTue mpoueHTa. BpryucieHne mpoleHTa OT BEJIWYHMHBI U BEJIMYMHBI MO €€ MPOLEHTY. BrpIipaxeHne npoueHTOB
JECATUYHBIMU IpoOsiMu. Pelienune 3a1ay Ha mponeHThl. BoipaxkeHre OTHOIICHHS BEIMYUH B MPOIIEHTAaX.

IHHonoxuTenbHbIE H OTPULATEIbHBIE YHCIA

[lonoxwurenbHble U OTpULATENBHBIE Yncia. Llenpie yncna. Moaynp dncia, reoMeTpudecKas HHTEPIPETALUS MOMYJIS
yrcia. M3o00paxkenne ducen Ha KOOpAWHATHOW mpsMoi. UucioBbie mpomexyTku. CpaBHeHHE yucen. ApudMeTudeckue
JEUCTBUS C MOJIOKUTEIbHBIMA M OTPULIATEIIbHBIMHA YHUCIIAMH.

[IpsimoyrosibHasi cucTeMa KOOpAMHAT Ha IUIOCKOoCcTU. KoopAauHaThl TOYKM Ha IUIOCKOCTH, a0cuucca W OpJuHAaTa.
[TocTpoenue Touek u GuUryp Ha KOOPJAUHATHOU IIIOCKOCTH.

BykBeHHbIE BbIpa:KeHUs

[Ipumenenue OyKB JUIsl 3alIMCH MAaTEMAaTHUYECKUX BBIPAKEHUU U npeioxkeHuil. CBoilcTBa apudmeTrnueckux AeCcTBUM.
BykBeHHbBIC BBIPAXEHUSI W YHUCIOBBIE IOJCTAHOBKU. DYKBEHHBIE PAaBEHCTBA, HAXOXKJICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl, GOpMyIIbI IEPUMETPA U IJIOMIAIN IPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa Mapauienenuneaa u Kyoa.

PemmeHne TeKCTOBBIX 33124



Pemenne TekcToBbIX 3amay apudmerndyeckuMm crocoboMm. Pemienue nmormyeckux 3anay. Pemienue 3amau mepebopom
BCEX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, coaepKallMx 3aBHCUMOCTH, CBSI3BIBAIOIIMX BEIWYUHBI: CKOPOCTb, BpPEMs, pPAacCTOSIHUE, IIEHA,
KOJMYECTBO, CTOMMOCTbH, INPOU3BOJUTEIBHOCTb, BpeMs, 00bEM paboThl. EQuHUIBI M3MEpeHHs: MacChl, CTOMMOCTH,
pPacCTOSIHMS, BPEMEHH, CKOPOCTH. CBSA3b MEXY €AMHUIIAMU U3MEPEHUS KaK10M BEJIMYNHBI.

Pemienue 3a1a4, CBI3aHHBIX C OTHOLIEHUEM, ITPOIIOPLUUOHAIBHOCTBIO BEJIMYUH, ITPOLIEHTAMHU; PEILIEHNE OCHOBHBIX 3a/1a4
Ha JPoOU U MPOIEHTHI.

OueHka U NpUKHJIKA, OKpyTIeHue pe3ysbrara. CocTaBieHne OYKBEHHBIX BBIPAXKEHU MO YCIOBUIO 33Ja4H.

[IpencraBienne JaHHBIX C MOMOIIbIO TabmuI U AuarpamMM. CtosiOuaTbie JUarpamMmbl: YTEeHHE W MocTpoeHue. Urtenue
KPYT'OBBIX JUarpaMm.

HarasaHnas reomerpus

Harnsinaeie npeacraBiaeHus 0 Gurypax Ha INIOCKOCTU: TOYKA, IpsiMasi, OTPE30K, JIy4d, YroJl, JIOMaHas, MHOTOyTOJIbHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3auMHOe pacnosiokeHue ABYX NPSAMBIX Ha IUIOCKOCTH, IapajUIeibHBIE MpPsSMBbIE, IEPIEHAUKYJISPHBIE MpPsIMBIE.
N3Mepenune pacCTOSIHUN: MEXIY ABYMsI TOUKaMH, OT TOUYKHU 10 IIPSIMOM, UIMHA MapLIpyTa Ha KBAAPATHOM CETKE.

W3mepenne n oCTpOeHUE YIIIoB € MTOMOIIBIO TPAHCIOPTHPA. BUIBI TPEYTOMBHUKOB: OCTPOYTOJIBHBIN, TPSMOYTOJIBHBIN,
TYyHOYTOJBHBIN, paBHOOCPEHHBINA, PABHOCTOPOHHUHN. UeThIPEXYTONBHUK, TPUMEPHI YETHIPEXYTONHHUKOB. [IpSIMOYTONBHUK,
KBaJIpaT: UCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, quaroHaiei. M3oOpaxeHue reomeTpruueckux (Guryp Ha HEJIMHOBAHHOU
OyMare ¢ UCHOJb30BAHUEM LIUPKYJIS, IMHEHKHU, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyatoi Oymare.

[IlepumeTp MHOTOYyronbHUKA. [loHATHE TUIOMAAKN (DUTYPBI, EAUHULBI U3MepeHud Tuiomaan. [Ipudbnnxénnoe nsmMmepenue
wiomaau Guryp, B TOM 4ucie Ha KBaapaTHO# ceTke. [IpubmmkE€HHOe n3MepeHre ATMHBI OKPYKHOCTH, TUIOIIAIU KpyTa.

CumMmeTpusi: LIeHTpaJIbHAas!, OCeBas U 3€pKaJIbHAsi CHMMETPHH.

[TocTpoenne cuMMETpUYHBIX QUTYP.

HarnsinHele mnpeacTaBieHHss O NPOCTPAHCTBEHHBIX (QUrypax: napajuienenunen, KyO, Npusma, NUpaMHaa, KOHYC,
WIMHAp, mwap u chepa. M3o0pakenne mpocTpaHCcTBeHHBIX (uryp. IIpumepsl pa3BEPTOK MHOTOIPaHHUKOB, IWJIMHIPA U
konyca. Co3gaHue Mojiesieil IpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru, mpoBOJIOKH, TUIACTUIIMHA U APYTUX MAaTEPHAIIOB).

[Tonsarue o0bEMa, equHUIIBI U3MEpeHUs 00bEMa. O0BEM MPSIMOYTOJILHOTO TIapajliesienurneaa, Kyoa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O KYPCA «<MATEMATHUKA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JIn4HOCTHBIE Pe3yJIbTATHI OCBOCHUS IPOTPaMMbl y4eOHOTO Kypca «MaTeMaThka» XapakTepu3yroTCs:

1) naTpuoTHYEeCKOEe BOCIMTAHHUE:

MPOSBIICHUEM HHTEpeca K IMPOIUIOMY M HACTOSIIEMY POCCUHWCKOW MATEMAaTHUKH, LEHHOCTHBIM OTHOUICHHUEM K
JIOCTUKECHUSAM POCCUKMCKUX MATEMAaTHUKOB U POCCUMCKOW MATEMAaTHUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTUKEHUN B
JIPYTUX HAayKaX W MPUKIAIHBIX chepax;

2) rpa:kaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BHITIOJTHEHUIO 00s3aHHOCTEN IpakJIaHUHA U PeaTu3alliu €ro Mnpas, NPeICTaBICHUEM O MaTeMaTHIECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, MPOLEAYp IpakJAaHCKOro oOiiecTBa (Hampumep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTKEHUN
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-3TUUECKUX PUHIUMIIOB B AEATEILHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE YYAaCTHE B PEHICHUM MPAKTUYECKUX 33/7a4 MATEMATUYECKOW HANPaBJICHHOCTH, OCO3HAHUEM
BOKHOCTH MaTEMaTUIECKOTO 00pa30BaHMs Ha MPOTSHKEHUN BCEH YKM3HU TS YCTIETHON TPO(EeCCHOHATBHOM ACSITEIIBHOCTH U
pPa3BUTHEM HEOOXOJHUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M IOCTPOCHHUEM HHIWBHAYaJbHOW TPACKTOPUH OOpa3oBaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K AMOIMOHATLHOMY M ACTETHYECKOMY BOCIPUATHIO MAaTEMaTUYECKUX OOBEKTOB, 3a1ad, PEIICHUH,
pacCcyXJIeHUN, YMEHHUIO BUJIETh MATEMAaTUYECKHNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIMeN B JICITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX MPEICTABICHUNU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YEIOBEKA, MPUPOJIBI U OOIECTBA, TOHUMAHUEM MAaTEMaTUYECKON HAyKH Kak cephl YeTOBEYECKOMN MeATETLHOCTH,
ATAanoB €€ Pa3BUTHUS M 3HAYUMOCTH Uil PA3BUTHS LIUBUJIM3AIMU, OBJIAJICHUEM SI3bIKOM MATEMATHKA W MAaTEMaTHYECKOMN
KYJIbTYPOH KaK CpEJICTBOM ITO3HAHUS MUPA, OBJIAJICHUEM MPOCTEUIIMMHA HABBIKAMH MCCIIEAOBATEIBCKON IEATEILHOCTH;

6) puzuveckoe BocnuTanue, popMupoBaHue KyJbTYPbl 3I0POBbS M SMOLHOHAJIBLHOIO 0JIaronoJIyyus:



TOTOBHOCTBIO MPUMEHSTh MaTeMaTHUYECKHE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbsS, BEACHUS 310POBOTO 00pa3a >KU3HU
(3mopoBoe mnuTaHME, COATAHCUPOBAHHBIM PpEXUM 3aHATUM U OTHbIXa, peryspHas (u3nueckas aKTUBHOCTB),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedeKcHu, MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U TaKOTo K€ MpaBa APYroro YelaoBeKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

OpUEHTalMel Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWUU JJIs pelieHHs 3a1ad B 00JacTH COXPAHHOCTH OKpYXKaromiei
Cpelbl, IJIAHUPOBAaHUS IOCTYNKOB W OLEHKM HMX BO3MOXKHBIX IOCJIEICTBUN IJIs1 OKpY’KAIOLIEH Ccpenbl, OCO3HAHHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanusa K H3MEHSIIOIIMMCS YCJIOBHAM COUMATBHOM M PUPOAHOM cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBUAX HEOIPEAEIEHHOCTH, NMOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3
INPAKTHUYECKYIO JESATENIbHOCTh, B TOM YHCIIE€ YMEHHME YUUThCS Yy APYTUX JIIOAEH, MPUOOpeTaTh B COBMECTHOM JESTENIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OIbITa IPYTHUX;

HEOOXOIMMOCThIO B ()OPMHPOBAHWM HOBBIX 3HAaHUN, B TOM 4uCJIE€ (POPMYIUPOBATH WJIEH, MOHSITHS, THUIOTE3bI 00
00BbEeKTaxX U SBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABAThH 1e(DULIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAallMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TpeOyOLIUH
KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMBbIE PEIICHHS W JIEHCTBUS, (POPMYIHPOBATH M OLICHMBATh PUCKU M TOCIEICTBUA,
hopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE y4eOHbIE N1eHCTBUS

ba3oBble Jiornyeckue JaeiicTBUA:

e BBIABISATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKA MAaTEMATHYECKUX OOBEKTOB, MOHATUMH, OTHOIICHHH MEXITY
MOHATUSMH, (HOPMYJIHPOBATH OMNPEACIICHHUS TOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KiaccHU(UKaImH,
OCHOBAHUSI /111 00OOIIEHHS U CPABHEHMU S, KpUTEPUU TTPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYTUPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIAUTEIBHBIC U OTPHUIATEIbHBIC, €INHUIHBIC,
YacTHBIE U 00IIHE, YCIOBHBIC,

e BBIABJISATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W M NPOTHBOpEuUUsl B (paKkTaxX, JaHHBIX, HAOJIIOJCHUSIX U
YTBEPKACHUAX, PEJIaraTb KPUTEPUU ISl BHISIBJICHHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUNI;



JIe7IaTh  BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEIYKTUBHBIX UM HHAYKTUBHBIX YMO3aKJIKOUYCHUH,
YMO3AKIOUEHU 110 aHAJIOTHH;

pa3z0upaTh JO0Ka3aTesbCTBa MAaTEMAaTUYECKUX YTBEPKACHUM (TIpsIMbIe U OT MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIIbHO
HECJIOKHBIE JI0KA3aTeIbCTBA MAaTEMaTUYECKHX (DAKTOB, BBICTpAaWBAaTh AapryMEHTAIUIO, MPUBOAWTH NPHUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCO0 pelieHusi yuyeOHOM 3aiauu (CpaBHMBATh HECKOJIBKO BAapUAHTOB peEIIEHUs, BhIOMpaTh Haunbosee
NOAXOSIINN ¢ YUETOM CaMOCTOATENBHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbCKHe J1eliCTBUA:

UCIIOJIb30BaTh BOMPOCH! KAaK MCCIEA0BATENLCKUI MHCTPYMEHT MO3HAHMS, ()OPMYITHUPOBATH BOMPOCHI, (PUKCHUPYIOIIHE
IPOTUBOPEYHE, TPOOJIEMY, CaMOCTOSTCIIBHO YCTAaHABJIWBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHUE;

MPOBOJUTH TIO CAMOCTOSATEIHLHO COCTaBJICHHOMY IIJIaHY HECJIOXKHBIM JKCIEPUMEHT, HEOOJBIIIOE HCCICIOBAHHE I10
YCTaHOBJICHUIO 0COOCHHOCTEH MaTEeMaTHIECKOTO 00bEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOIA;

CaMOCTOATENIbHO  (popMyIMpoBaTh OOOOINCHUS H  BBIBOJABI 10 pe3yjibTaTaM IPOBSACHHOTO HAOJIOICHHMS,
WCCJICIOBAHMUSI, OIIECHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEANOIOKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOUHOCTh M M30BITOYHOCTh UH(OPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIsl PEIICHUS 3a/1a4H;

BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh W HHTEPHPETUPOBAThH MHGOPMAIMIO PA3IUYHBIX BUAOB U (GHoOpM
pEeACTaBIICHHUS;

BbIOMpaTh (opMy MpeAcTaBieHHUs MHPOPMAlUU W WUIIOCTPUPOBATh pelIaeMble 3aJaud CXeMaMu, JharpaMmamu,
WHOM TpauKOi U UX KOMOMHAIUAMU;

OIICHMBATh HAJIEKHOCTh HHGOpPMALUM TIO KPUTEPHUSM, NPEHAJIOKEHHBIM YUUTENIEeM WK CHOPMYIHUPOBAHHBIM
CaMOCTOSITETILHO.

KoMmyHuKaTHBHbBIE YHMBepPCcaIbHbIEe YueOHbIe 1eliCTBUSA:



BOCIIPHUHUMATh U (POPMYIHUPOBATH CYXJICHHUS B COOTBETCTBHU C YCJIOBHSIMHU U IEISIMHU OOIICHHS, SICHO, TOYHO,
I'PaMOTHO BBIpaKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX W NMHUCHhMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS IO XOIY PEIICHUS
3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B XOZe OOCYXJEHHs 3a/aBaTh BOMPOCH MO CYIIECTBY OOCYXAaeMOW TeMbl, MPOOJIEMBI, pEIIaeMOW 3aJauH,
BBICKa3bIBaTh WJCH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COIMOCTAaBISAThH CBOU CYXKIACHHUS C CYXICHHUSIMHU JIPYTHX
YYaCTHUKOB JHaiiora, OOHApy»XUBaTh pPa3IMdHe M CXOJCTBO TMO3UIMH, B KOPPEKTHOW Qopme ¢(opMyInpoBaTh
pa3HoTJIacHsl, CBOM BO3PaKEHUS;

MPEICTABIIATh PE3yJbTAThl PEIICHUS 3aJaud, SKCIEPUMEHTA, MCCIECIOBAHUS, MPOEKTa, CAaMOCTOSTEIHLHO BBHIOMPATH
dbopMat BBICTYIUICHHS ¢ YIETOM 3a/1ay PE3EHTAIIMU U OCOOCHHOCTEH ayAIUTOPHH;

NOHMMAaTh ¥ HCIOJB30BaTh TMPEUMYIIECTBA KOMAHIHOW W WHIWUBUIAYaJbHOW pabOTHI MPH pPEIICHWH YYeOHBIX
MaTeMaTHYCCKUX 3a]1ad;

MPUHUMATH 1€JIb COBMECTHON JCATEIHHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM palbOThI, PaCTIpEaeIsITh BUIBI
paboT, JOroBapUBaThLCS, 00CYKIATh MPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (0OCYXIeHUsS, OOMEH MHEHHUSMH, MO3TOBBIC INTYPMBI U JIPYTHE),
BBITIOJIHATH CBOIO YacTh PabOThl M KOOPJAMHHPOBATH CBOW JCHCTBUSA C APYTMMH YjieHAMH KOMAaHIbI, OICHHUBATH
KauyeCTBO CBOETO BKJIaJa B OOMIUI TPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIE yUeOHbIE eiiCTBUSA

CaMoopraHmaunﬂ:

CaMOCTOSATENILHO COCTABIIATH IUIAH, AITOPUTM PEIICHUS 3a]ja4M (MK €ro 4acTh), BBIOUPATh CIIOCO0 pEIIeHUs ¢ y4ETOM
UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C
y4ETOM HOBOUM MH(OPMAIIHUH.

CaMOKOHTpOJIb, 3MOHI/IOH3JIBHLIﬁ HHTEIJICKT.

BJIAJIETh CIIOCOOAMM CaMOTIPOBEPKHU, CAMOKOHTPOJIS TPOIECca U pe3yJibTaTa PEeIICHUs] MAaTeMaTHIeCKOM 3a/1a4u;
NPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELLICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B ICSITEILHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, HAMJCHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTU TOCTAaBJICHHOW II€JIM U YCJIOBUAM, OOBSCHSATH MNPUYHHBI
JOCTUKEHUS WA HEIOCTUKEHHUS 1IEJ TN, HAaXOIUTh OIIMOKY, JaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHIty 0Oy4eHus B 5 kjiacce 00y4aromuiicss MOJIYYUT CIAEAYIOIUE MPEAMETHbBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

[lonumaTe ¥ TNpPaBWIBHO YHOTPEONSTH TEPMHHBI, CBSI3aHHBIE C HATypaJbHBIMHU YHUCJIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh U YHOPSIAOYMBATH HATypajdbHbIE YHUCJAa, CPAaBHUBATh B MPOCTEHIIMX CiIydasX OOBIKHOBEHHBIE ApOOH,
JECATUIHBIC IPOOH.

CoOoTHOCHUTh TOYKY Ha KOOPJIMHATHOM (YUCIIOBOM) TMpPSMOM C COOTBETCTBYIOIIMM €W YHUCIOM U HM300pa)kaTh
HaTypaJibHbIC YHCIIa TOYKAMH Ha KOOPJIUHATHOM (YHMCIIOBOM) IPSIMOMA.

Boinonuate apudMeTnueckue NEUCTBUSA C HATYypaJbHBIMM YHUCJIaMHU, C OOBIKHOBEHHBIMH APOOSMH B MPOCTEUIINX
CIIy4asx.

BBINONIHATH MPOBEPKY, MPUKUAKY PE3YIbTATA BHIYUCICHUM.

OKpyriaTh HaTypajdbHbIC YKCIA.

Penrenue TekCTOBBIX 32124

PemaTte TekcTOBBIC 3a7aun apUPMETHIECKUM CIIOCOOOM M C MOMOIIBI0 OPTaHU30BAaHHOTO KOHEYHOTO IMepedopa Bcex
BO3MOKHBIX BAPUAHTOB.

Pemate 3agaum, coaepKalyMe 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYMHBI: CKOPOCTb, BPEMS, PACCTOSIHHUE, IIEHA,
KOJINYE€CTBO, CTOUMOCTb.

Hcnonb30BaTh KPAaTKHUE 3aITUCH, CXEMBI, TAOIUITBI, 0003HAUCHUS MPU PEIICHUN 3a/1a4.

[Tonp30BaThCs OCHOBHBIMHM €IMHHUIIAMU MU3MEPEHHUS: LIEHBI, MacChl, PACCTOSIHUS, BPEMEHU, CKOPOCTH, BbIPAXKATh OAHU
€MHUIIbI BETMUYUHBI U€pEe3 IPYyTHE.

N3Bnekath, aHAIM3UPOBATH, OIIEHMBATh WH(GOpPMAIUIO, MPEICTABICHHYIO B TaOdMIle, Ha CTOJIOYATOW Jauarpamme,
MHTEPIPETUPOBATH NIPEACTABIEHHBIC IAHHBIE, UCIIOJIb30BATh JAHHBIC IIPHU PEIICHUHN 3a/1a4.

Harnsignas reomerpust

[Tonb30BaThCA F€OMETPUYECKMMHU MOHATUSIMU: TOUKA, MIPAMAasi, OTPE3OK, JIy4, YTr0JI, MHOTOYTOJIbHHK, OKPY>KHOCTh, KPYT.

[IpuBOaUTH IpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIHNX (POPMY M3YUECHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIVIAMU: BEpIIMHA, CTOPOHA, C MHOIOYTOJbHUKAMU: YI'OJ, BEpLIMHA,
CTOpPOHA, TUaroHalb, C OKPYKHOCTBIO: PaJNyC, TUAMETP, LECHTP.



N300pakaTth M3ydeHHbIE reoMeTprueckrue (UTyphl Ha HEJIMHOBAHHOW M KJIETYATOW Oymare ¢ MOMOINBIO ITUPKYJS U
JIMHENKHU.

HaxoauTe IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C INOMOIIBIO JIMHEHMKH, CTPOUTH OTPE3KU 3aJaHHOMN
JUTMHBI; CTPOUTH OKPY’KHOCTB 33JJaHHOTO pajguyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHHUKA, KBAJApaTa sl UX MOCTPOCHUS, BBIUUCICHUS IUIOAIA U
nepuMeTpa.

Boruncnsath nepuMerp M IUIOLIAJAL KBajpaTa, NPSMOYTOJbHUKA, (GUTYP, COCTABIEHHBIX U3 MPSMOYTOJIBHUKOB, B TOM
yucie Guryp, n300paxEHHbIX Ha KJIETYaTON Oymare.

[Tonp30BaTbC OCHOBHBIMU METPUYECKUMHU E€IWHUIIAMU U3MEPEHUS JUIMHBI, IUIOIIA/IN; BBIPAXKATh OJHU E€IUHUIIBI
BEJINYMHBI YEPE3 APYTHE.

Pacnio3naBathk mapamiienenunes,, Ky0O, UCMOIb30BaTh TEPMHUHOJOTHIO: BEpIIMHA, peOpo, rpaHb, U3MEPEHMS], HAXOIUTh
W3MEpEHHUs Mapaienenumnena, Kyoa.

Breraucnsats 006EM Ky0a, mapajuiesenunesa mo 3aJlaHHbIM U3MEPEHUSIM, TTOJIh30BAThCS SUHUIIAMU U3MEPEHUS 00bEMA.

Pemiath HECIOKHBIE 3a/1a4X HA U3MEPEHHUE T€OMETPUUYECKUX BEJIUYHUH B MMPAKTUUYECKUX CUTYaALUSX.

K koHiry oOydyenus B 6 kiaacce o0ydaromuiics MOIYYUT CIEAYIOUME TPEIMETHBIE PE3yJIbTAThI:

Yucsia 1 BBIYMCICHUS

3HaTh ¥ MTOHUMATh TEPMUHBI, CBI3aHHBIC C PA3JIMYHBIMUA BHJIAMH YUCEN M CIIOCOOAMU MX 3aUCH, IEPEXOIUTD (€CITH 3TO
BO3MOYKHO) OT OJTHOM (hOpMBI 3alUCH YUCIIA K APYTOH.

CpaBHUBaTh U YNOPSAOYMBATH LEJble YMCIa, OOBIKHOBEHHBIE W JIECATUYHBIE OpOOHM, CpaBHHUBATh YHUCIA OJHOIO U
Pa3HBIX 3HAKOB.

BrImionHATh, coueTas yCTHBIE W THUCHMEHHBIE MPUEMBI, apu(METUYECKUE ACHCTBUS C HATypalbHBIMU W IIEIBIMU
YHCJIaMH, OOBIKHOBEHHBIMU U JECATUYHBIMU TPOOSMHU, MTOJOKUTEIHHBIMUA U OTPULIATETLHBIMU YU CIIAMHU.

BbIuncisaTh 3HAYEHUS] YMCIIOBBIX BBIPAXKEHHH, BBIMOJHATh MPUKUIKY U OLICHKY PE3YJIbTaTa BBIYMCICHUM, BBINOJHITH
npeoOpa30BaHUsI UUCIOBBIX BBIPAXKEHUN HA OCHOBE CBOMCTB aprU(METHUUECKUX ACHCTBUIA.

CoOOTHOCHTh TOYKY Ha KOOPJMHATHOM MPSMOM C COOTBETCTBYIOLUIMM €H YUCIOM M M300pa)kaTh 4yucia TOYKAMHU Ha
KOOPAWHATHOM NPSIMOM, HAXOIUTh MOJIYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAUHATAMHU dTOM TOUKHU.

OKpyTasTh UEIbIe YUCIA U JECATUYHBIE IPOOU, HAXOAUTh NPUOIMHKEHUS YUCET.



YucsioBbIe 1 OyKBEHHbIE BHIPAKEHUSA

[TonumaTe ¥ ynoTpeOnsiTh TEPMHUHBI, CBA3aHHBIE C 3aMKHCHIO CTENEHW YKCIA, HAXOAUTh KBajapaT M KyO dwucIia,
BBIYUCIISATh 3HAUCHUSI YHUCIIOBBIX BRIPKEHUM, COJIEPKAIIUX CTETICHHU.

[Tonp30BaThCs MpU3HAKAMU JACITUMOCTH, PACKIAAbIBATh HATYpaIbHBIE YKHCIIAa HA POCTHIE MHOXKUTEIH.

[Tonp30BaThCSA MacITabOM, COCTABIISITH MPOMOPIIUUA U OTHOIIIECHUS.

Hcnonb3oBaTh OyKBBI AJis 0003HAYEHHWs YMCENl MPU 3alUCH MATEMAaTUYECKUX BBIPAKEHHUH, COCTaBJIATh OyKBEHHbBIC
BBIpaXKeHUsS W (OPMYJbl, HAXOIAUTh 3HAUYEHUS OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISSI HEOOXOIWMBbIC IOJICTAHOBKU H
npeoOpa3zoBaHus.

Haxonuts HEW3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienne TeKCTOBBIX 32724

Perrate MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a41 apU(PMETHUECKUM CITOCOOOM.

Pemiath 3a7aum, CBsA3aHHBIE C OTHOILICHHEM, MPOMOPIMOHATBLHOCTHIO BEIWYUH, MPOLICHTaAMU, PEllaTh TPU OCHOBHbBIC
3a/1a4ud Ha IPOOU U MPOLICHTBHI.

Pemate 3amaum, coaepKalie 3aBUCUMOCTH, CBSA3BIBAIOIIME BEIUYMHBI: CKOPOCTb, BpPEMS, PACCTOSIHUE, IIEHA,
KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEIBLHOCTh, BpeMs, 00bEM pabOThI, UCIONB3Ys apudMETHUYECKHE NEUCTBUS, OILICHKY,
MPUKUJIKY, OJIb30BATHCS €AMHUIIAMH U3MEPEHHSI COOTBETCTBYIOIINX BEJIMYMH.

CocTaBnsaTh OYKBEHHBIE BBIPAKEHUS 10 YCIOBHUIO 3a/1a4H.

W3Bnekats uMH(OpMaIMIO, MPEACTAaBICHHYIO B TaOJIUIAX, HA JIMHEWHOW, CTOJIOYATOW WM KPYroBOW Juarpammax,
WHTEPIIPETUPOBATH MPE/ICTABIICHHBIC IaHHBIC, MCIIOIL30BaTh JaHHBIE IIPU PEIICHUH 3a]1a4.

[IpencraBnars HHGOPMAIIUIO C TTOMOIIBIO Ta0IUII, IMHEHHON U CTOJIOUATON AUArpaMm.

Harasignasi reomerpust

[IpuBoaUTH MpUMEPHI OOBEKTOB OKPYXkAIOIIETO0 MHpa, UMEIOUUX (POpPMYy H3yUYEHHBIX T€OMETPUUYECKHX IUIOCKUX U
MIPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PAaBHBIX 1 CAMMETPUUYHBIX (QUTYP.

N300paxxkath ¢ MOMOIIBIO LUPKYJISl, JIMHEWKH, TPAHCIOPTHpPAa HAa HEJIMHOBAHHOM M KJE€T4aToll Oymare u3y4deHHbIE
TJIOCKUE TeoMeTprdeckue GUrypsl U KOHPUTYpaIi, CAMMETPUYHBIE (PUTYPHI.

[Tonb30BaThCS TEOMETPUUYECKUMHU TIOHSITHSIMHU: PaBEHCTBO (UTyp, CUMMETPHS, HCIOIb30BaTh TEPMHHOJIOTHIO,
CBSI3aHHYIO C CAMMETPHUEH: OCh CUMMETPHUH, LIEHTP CUMMETPHH.



HaxomuTep BenWYMHBI YIJIOB HM3MEPEHHEM C IIOMOLIBIO TPAHCIOPTHUPA, CTPOUTH YIJIBI 3aJaHHOM BEJIMYMHBIL,
II0JIb30BAaThCS MIPU PELICHUM 3a/a4 IPajyCHOW MEPOU YIJIOB, PACIIO3HABATh HA YEpPTEKaX OCTPBIN, MPSAMOM, pa3BEPHYTHIN U
TYIIOW YIJIBI.

BeluucnaTe MMHY JOMaHOM, NEPUMETP MHOTOYTOJIBHMKA, MOJIb30BATHCS €OUHULIAMHM WU3MEPEHUS JUJIMHBI, BBIPAXAaTh
OJIHM €IMHUIbI U3MEPEHHUS JUINHBI YEPE3 ApyTHe.

Haxoauts, ncnoib3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUA: MEXY IBYMs TOUYKaMH, OT TOYKH 10 NPSIMOH, UIMHY
IIyTHU HAa KBaJPaTHOU CETKE.

Boeraucisars miomans Guryp, COCTaBICHHBIX U3 MPSAMOYTOJIbHUKOB, HCIOJIb30BATh pa30MeHUe Ha MPSMOYTOJIbHUKY, Ha
paBHbIe (UTYpPBI, JOCTpaMBaHUE 1O NPSIMOYTOJIbHHKA, MOJIB30BAaThCS OCHOBHBIMU €IMHUIAMU W3MEpPEHUs IUIOIIAIH,
BBIPAXKaTh OJHU €IMHULIBI U3MEPEHHUS TUIOLIAAN Yepe3 Apyrue.

Pacrio3HaBaTh Ha MOJENSIX U M300PAKEHUSIX NMUPAMUAY, KOHYC, LHMUIUHIP, MUCIOJIH30BAaTh TEPMHUHOJIOTHIO: BEPILIHHA,
pedpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxkath Ha KJIeT4aTOW Oymare MpsMOyTOIbHBIN MapajuieIenumnes.

Boruucisate 00b€M MPSMOYTOJIBHOTO Tapajuieienuneaa, Kyba, MoJib30BaThCd OCHOBHBIMU EAMHUIIAMU H3MEpPEHUS
00BEMA;

Pemrats HeCIOXKHBIE 33141 HA HAXO0XKIEHUE TEOMETPUUYECKUX BEJIMYMH B IPAKTUYECKUX CUTYaIUsX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/t P Konrtpoubnsie | IIpakTnyeckue (up )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
| Harypanbnsle uncna. [leiictBus ¢ 43 ) bub6nuoreka [IOK
HATYPAIbHBIMU YUCIAMHU https://m.edsoo.ru/7f4131ce
) Harnsaanas reomerpus. Jluauu Ha 12 ) bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6nmoreka [JOK
3 ObrIxHOBEHHEIE APOOH 48 1 https://m.edsoo.ru/7f4131ce
bu6nunoreka [JOK
4 Harnsanas reomerpusi. MHOrOyroJbHUKU 10 1 hitps://m.cdsoo.rw/7f413 1 ce
Bbu6nuoreka [JOK
> Jlecamuampic ApodH 38 ! https://m.edsoo.ru/7f4131ce
6 Harnsoaas reomerpust. Tena u purypsi B 9 1 bubnmnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nuoreka [JOK
7 Tosropenne i 06obuierme 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 4




6 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne i/m KoHTpoJibHBI IIpakTH4eckue
MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
e padoThI padoThI
pecypcebl
Bbub6mmoreka [JOK
! Harypabheie wncia 30 ! https://m.edsoo0.ru/7f414736
) Harnsanas reomerpust. [lpsimbie Ha 7 bu6mmorexa [JOK
ILIOCKOCTH https://m.edso0.ru/7f414736
bu6mmorexa [JOK
3 Jlpobu 32 ! ! https://m.edsoo.ru/7f414736
bu6morexa [JOK
4 Harnsgnas reomerpusi. CummeTpus 6 1 hitps://m.cdsoo.rw/7E414736
bubmnoreka LIOK
> Bripaxcermi ¢ Oyrsanmn 6 https://m.edsoo.ru/7f414736
6 Harnsnnas reomerpus. @urypsl Ha 14 | 1 bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubmnoreka [IOK
7 [TonoxxuTenbHbIE U OTPHUIIATEIBHBIE YUCIIA 40 1 hitps://m.cdsoo.rw/ 7414736
bu6mmoreka [IOK
8 TIpenICTaBNCHHE IaHHEIX 6 ! https://m.edsoo.ru/7f414736
9 Harnsnnas reomerpus. @urypsl B 9 1 bubmuotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenme, 0600IIEHNE, 20 ) Bbu6moreka [JOK
CHUCTEMAaTH3aLs https://m.edsoo.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 170 6 5




INIOYPOYHOE IINTAHUPOBAHMUE

5 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoxka Koutpoasnbie | IlpakTuyeckn
n/n Bcero u3ydeHusi | oOpa3oBaTeJIbHbIEC
padoThI e padoThl
pecypchl
| Jecatudnas cucrema cuuciaeHus. Psi 1 bubmuoreka [JOK
HATYPAIBHBIX YUCEII https://m.edsoo.ru/f2a0ccOc
) JlecsiTuuHas cucrema cumcieHus. Pan |
HaTypaJIbHbIX YHUCEI
bu6nmmoreka [IOK
H i 4 0 1
3 ATYPAJILHBIH PAJL. FHCI0 https://m.edsoo.ru/f2a0cafe
4 Harypansnsiii pan. Yucio 0 1
5 Harypanbnbie uncia Ha 1 bubmuotexa [JOK
KOOPAMHATHOW MPSIMOit https://m.edsoo.ru/f2a0e0fc
6 Hatypanbhble uncia Ha | bubmuorexa [IOK
KOOPJAUHATHOMU IPAMOHN https://m.edsoo.ru/f2a0e2a0
. HarypanbHble uncna Ha ) bubnuorexa [IOK
KOOPAMHATHOW MPSIMOi https://m.edsoo.ru/f2a0e426
2 CpaBHeHue, OKpyTJIeHUE 1 bubnuoreka [JOK
HaTypaJIbHBIX YHUCEN https://m.edsoo.ru/f2a0ce32
9 CpaBHeHue, OKpYIJIEHHE 1 bubnuorexa [IOK
HaTypaJIbHBIX YUCEII https://m.edsoo.ru/f2a0cf54
10 CpaBHeHMeE, OKpyTIIEHUE 1 bubnuorexa [JOK
HATypaJIbHBIX YUCEII https://m.edsoo.ru/f2a0d300
11 CpaBHeHue, OKpYTJIEHHE 1 bubnuoreka [IOK




HaTypaJbHbBIX YHCEI

https://m.edsoo.ru/f2a0d440

CpaBHeHue, OKpYIJIEHHE

12
HaTypaJbHbBIX YHCEI
13 Apudmerndeckue 1eHCTBHS € bubnuoreka LIOK
HaTypaJbHBIMHU YHCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apudmernueckue 1eHCTBUS € bubnuorexa [IOK
HaTypaJIbHBIMU YUCIIaAMU https://m.edsoo.ru/f2a0f5ba
15 Apudmernueckue T1eUCTBUS C bubnuorexa [IOK
HATypaJIbHBIMU YHUCIaMU https://m.edsoo.ru/f2a0f704
16 Apudmernueckue 1eicTBUS C bubmmorexa [IOK
HATYPaAJIBLHBIMU YUCIIAMUA https://m.edsoo.ru/f2a0fd8a
17 Apudmerndeckne neicTBHS ¢ bubnuoreka [IOK
HATYPAIbHBIMHA YUCIAMHU https://m.edsoo.ru/f2al015¢
13 Apudmernueckue 1eHCTBHS € bubnuoreka LIOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2al0c3a
19 ApudmeTnueckue qeCTBHS C bubnuorexa [IOK
HAaTypaJIbHBIMU YUCIaMHU https://m.edsoo.ru/f2al10da2
CBolicTBa HYJISI IPU CIOKEHUHN U
20 MHO>KEHUH, CBOMCTBA €IMHUIIBI ITPU bu6mmorexa [IOK
Y ’ FMETHCLEL TP https://m.edsoo.ru/f2al04ec
YMHO)KEHUH
CaoiicTBa HyJIs IPU CIOKEHUU U
21 YMHO>KEHHH, CBOMCTBA €IMHUIIBI ITPU
YMHO>KEHUH
[lepemecTurenbHOE U COYETATEIBHOE
” CBOMCTBA CJIOKEHUSI 1 YMHOKECHHUS, bubnmorexa [JOK

pacnpenenuTesIbHOE CBOMCTBO
YMHOKCHHA

https://m.edsoo.ru/f2a0ef3e




HepeMeCTI/ITeHBHOC N COUYCTATCIBbHOC
CBOMCTBA CJIOKECHHUS U YMHOXKCHMU,

23 pacnpenenuTesIbHOe CBOMCTBO
YMHOKEHUS
[TepemecTuTensHOE B COYETATEIIHBHOE
24 CBOMCTBA CJIOKCHUSI 1 YMHOXKECHHUS,
pacnpenenuTesIbHOe CBOMCTBO
YMHOKEHHUS
75 Jlenutenu u KpaTHbIE YKCTA,
pasnioKeHUe Ynciia Ha MHOKHUTEN
2% Jlenurenu u KpaTHbIE YKCIIA, bubmuoreka [JOK
PpAa3I0XKEeHUE YUCIia HA MHOKUTEIN https://m.edsoo.ru/f2al16b2
7 Jlenutenu u KpaTHbIE YKca,
pa3NoKEeHHE YKCa Ha MHOKUTEN
bu6mmoreka [IOK
28 Jlenenue ¢ ocTaTkoM https://m.edso:)—.[ru/ﬂal 116¢
bu6mmoreka [JOK
2 Jlenenme ¢ ocTaTkoM https://m.edso:)_.[ru/ﬂal 14fa
30 [IpocTsie 1 cocTaBHBIEC YnCa bubmmorexa [IOK
https://m.edsoo.ru/f2al11a90
31 [IpocTsle 1 cocTaBHBIE UnCaa buommorexa LIOK
https://m.edsoo.ru/f2al 1bb2
0 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bu6mmorexka [JOK
9 https://m.edsoo.ru/f2a11806
13 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bu6mmoreka [JOK
9 https://m.edsoo.ru/f2al196e
14 UYucnoBble BEIPAKEHHUS; IIOPALOK bubnuorexa [IOK

NEeNCTBUN

https://m.edsoo.ru/f2al 1{18




35 YucnoBble BBIPAKEHHUS; OPAIOK bubnuorexa [JOK
NEeUCTBUMI https://m.edsoo.ru/f2a12080
UwucnoBbie BEIPAKEHUS; TTOPSIOK bu6mmoreka [JOK

36 . .

JIEUCTBUHA https://m.edsoo.ru/f2a123fa
PereHne TeKCTOBBIX 3aJ1a4 Ha BCE
37 apupMeTHUECKUe NeHCTBUSA, HA bubmmorera LIOK
P ’ https://m.edsoo.ru/f2a0f894
JBIKEHUE U TTOKYITKU
Pemienne TeKCTOBBIX 3a/1a4 Ha BCE
38 apupMeTHUeCKue NeHCTBUS, HA bubmorexa LIOK
p ’ https://m.edsoo.ru/f2a0f9fc
JBUKEHUE U TOKYIIKU
Pemienne TeKCTOBBIX 33714 Ha BCE
39 apupMeTHuecKue neicTBUs, Ha Bubnmoreia LIOK
P A > https://m.edsoo.ru/f2al21a2
JBUKEHUE U TOKYIIKU
Pemienne TekCTOBBIX 3a/1a4 Ha BCe
40 apudMeTHIECKHUe IEHCTBUS, Ha Bubnmoreia LIOK
P g ’ https://m.edsoo.ru/f2a12558
JBUKEHHUE U TTOKYTIKI
Pemrenne TeKCTOBBIX 3a71a4 HA BCE
41 apudmeTnyeckue AeUcTBUs, Ha bubmmoreia LIOK
P ’ https://m.edsoo.ru/f2a12832
JBUKEHHUE U TOKYTIKI
Pemrenne TeKCTOBBIX 3a/1a4 HA BCE
42 apupMeTHIECKue NeHCTBUS, HA bubmmorexa LIOK
p A ’ https://m.edsoo.ru/f2a12990
JBIDKEHUE U TTOKYTTKU
KonTponbHas padbora no teme bubnuoreka [IOK
43 " n
HarypanbHble yncna u HyIb https://m.edsoo.ru/f2al2cba

44 Touka, npsiMasi, OTPE30K, JIyY. bubnuorexa [IOK
Jlomanast https://m.edsoo.ru/f2a0d54e

45 H3Mepenne 1JiMHBI OTpE3Ka, bubnnorexa [JOK

MCTPHUUCCKUC CAUMHUIBI N3MCPCHUA

https://m.edsoo.ru/f2a0daee




JUIMHBI

W3mepenue nimHbI OTpe3sKa,

46 METPHUUYECKUE €AUHUIIBI U3MEPECHUS bubmorexa [IOK
p FHL p https://m.edsoo.ru/f2a0df3a
JUTUHBI
bu6mmorexa [JOK
47 OKpYIKHOCTD H Kpyr https://m.edsoo.ru/f2a0d634
48 OKpyXHOCTb B KPYT
[IpakTudeckas paboTa Mo Teme
49 "ITocTpoenue y3opa u3 Bubnnorexa IOK
p U"y P https://m.edsoo.ru/f2a0d7¢2
OKpY>KHOCTEH
50 VYromn. IIpsmon, ocTpblid, TYIION U bubnuoreka [IOK
pPa3BEPHYTHIN YIVIbI https://m.edsoo.ru/f2a1302a
51 VYromn. IIpsimoi, ocTpblid, TYIIOH U
Pa3BEPHYTHIH YIIIbI
bubmnoreka LJOK
32 Msmepenne yriios https://m.edsoo.ru/f2al1319¢
bu6mmoreka [IOK
>3 Hswepenne yrios https://m.edsoo.ru/f2al32fa
bubmuoreka [JOK
4 nu
> SMEpEHHE YII0B https://m.edsoo.ru/f2a13476
55 [IpakTuyeckas pabora o Teme bubnuorexa LIOK
"ITocTpoenue yrios" https://m.edsoo.ru/f2a13606
56 HpoOs. [TpaBubHBIC U bubmuotexa [JOK
HEIpaBUJIbHBIC TIPOOH https://m.edsoo.ru/f2a13764
57 Hpo6s. [TpaBunbHbIE U bubnuorexa [JOK
HEeTIpaBWIbHBIE IPOOH https://m.edsoo.ru/f2al3c8¢
58 HpoOs. [TpaBunbHbIE U bubnmorexa [JOK

HeIpaBWIbHbIE TPOOH

https://m.edsoo.ru/f2al14146




59 Hpo6s. [TpaBunbHbIC U bubnuorexa [JOK
HEeTIpaBWIbHBIE IPOOH https://m.edsoo.ru/f2a153f2
60 HpoOs. [TpaBunbHbIE U bubnmoreka [JOK
HEeTIpaBWJIbHBIE POOH https://m.edsoo.ru/f2a15582
. bubmuoreka [JOK
61 OcnoBHOE CBOHCTEO APOOH https://m.edsoo.ru/f2a143e4
. bu6mmoreka [{OK
62 OcroBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2al451a
. bu6mmoreka [IOK
63 OcroBHOE CBOHCTBO ApOOH https://m.edsoo.ru/f2a1463c¢
N bu6mmoreka [IOK
64 OcHoBHOE CBOHCTRO APOOH https://m.edsoo.ru/f2al475¢
N bubmuoreka [JOK
65 OcnosHoe CBOHCTEO ApodH https://m.edsoo.ru/f2a14¢90
. bubmuoreka [JOK
66 OcnosHoe CBOHCTBO Apodu https://m.edsoo.ru/f2al4ded
67 OcHOBHOE CBOWCTBO ApoOH
. bubmuoreka [JOK
68 Cpasuenne npodeit https://m.edsoo.ru/f2a14{74
. bubmuoreka [JOK
69 Cpasnennue pobeit https://m.edsoo.ru/f2a151f4
70 CpaBHenue npobeit
71 CpaBHenue npo0eit
7 Clio’)keHHe ¥ BBIYMTAHUE bu6mmoreka [IOK
O0OBIKHOBEHHBIX JIPOOCH https://m.edsoo.ru/f2al7cc4
7 Cl10)KeHHE ¥ BEIYUTAHUE bubmuoreka [JOK

OOBIKHOBEHHBIX JIPOOCH

https://m.edsoo.ru/f2al7e54




CrnoskeHne 1 BEIYUTAaHHUE

bubnnoreka [HOK

74
OOBIKHOBEHHBIX JIPOOCi https://m.edsoo.ru/f2a1802a
75 Cl1o)KeHHE ¥ BEIYUTAHUE bubmuoreka [JOK
OOBIKHOBEHHBIX JIPOOEi https://m.edsoo.ru/f2al81ce
76 Clio)keHHE ¥ BEIYMTAHUE bubmuoreka [{OK
OOBIKHOBEHHBIX TPOOCii https://m.edsoo.ru/f2a1835¢
77 CroXeHue U BEIYUTAaHUE
OOBIKHOBEHHBIX IpO0Oeii
73 CroXeHue U BEIYUTAHUE
O0OBIKHOBEHHBIX JIPOOCH
79 CioxeHue U BEIUUTAaHUE
OOBIKHOBEHHBIX JIPOOCH
bubmanoreka [IOK
80 C §]
MCIIAHHas ApobE https://m.edsoo.ru/f2a1592¢
bubmnoreka LJOK
81 C 8]
Metatiias Apook https://m.edsoo.ru/f2al5ad5a
bu6mmoreka [IOK
82 S
Cwmemanmas 1pook https://m.edsoo.ru/f2al15b68
bubmuoreka [JOK
83 C S
MCTHAHHa ApODE https://m.edsoo.ru/f2al5e2e
VYMHOXKEHUE U IeJIEHNUE
84 OOBIKHOBEHHEBIX p00eii; bubmmorexa [IOK
AP ’ https://m.edsoo.ru/f2al84e4
B3aMMHOOOpaTHbIE Jpodu
YMHOXKEHUE U JeJIEHNAE
85 OOBIKHOBEHHBIX IpO0e€ii; Bubmrorexa ITOK
P ’ https://m.edsoo.ru/f2a18692
B3aMMHOOOpaTHbBIE IPOOH
36 VYMHOXXEHUE U eTICHUE bu6mmoreka [IOK

O0OBIKHOBEHHBIX APOOCIH;

https://m.edsoo.ru/f2al18a20




B3aUMHOOOpaTHBIC IPOOH

VYMHOXKEHUE U IeIeHNE

bu6mmorexa [JOK

87 OOBIKHOBEHHBIX JAPOOCIi;
AP https://m.edsoo.ru/f2al8b56
B3aMMHOOOpaTHbIE 1po0Ou
YMHOKEHUE U JeIcHUE
88 OOBIKHOBEHHBIX JIpO0eii; bubmmnorexa [IOK
AP ’ https://m.edsoo.ru/f2a19088
B3aUMHOOOpaTHBIE APOOH
YMHOXEHUE U [eJIEHNAE
89 OOBIKHOBEHHEBIX pO0eii; bubmnorexa [IOK
AP ’ https://m.edsoo.ru/f2a19560
B3aMMHOOOpaTHbIE Jpodu
VYMHOXKEHME U IeJIEHUE
90 OOBIKHOBEHHBIX APOOEH; Bubmrorexa ITOK
P ’ https://m.edsoo.ru/f2a196a0
B3aMMHOOOpaTHbBIE IPOOH
VYMHOXEHUE U eTICHUE
91 OOBIKHOBEHHBIX APOOEH; bubmorexa LOK
P ’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIC IPOOH
Pemenne TekCTOBBIX 3a11a4,
92 coaepxamux apoon. OCHOBHEIE bubnmorexa LOK
JICPHAILHX APODH. https://m.edsoo.ru/f2al81ce
3a/1a4u Ha ApoOH
Pemenne TeKCTOBBIX 3a11a4,
93 coaepxkamux apoou. OCHOBHEIE buGnnorexa [IOK
JICPHAILHX APODH. https://m.edsoo.ru/f2a1835¢
3a/1a4M Ha Jpoou
Pemenne TeKCTOBBIX 3a71a4,
94 conepxamux apoon. OCHOBHEIE bubmnorexa [IOK
JICPIHAILHX APODH. https://m.edsoo.ru/f2al8c5a
3aauu Ha ApoOU
Pertienne TeKCTOBBIX 3a/1a4,
bubmuoreka [JOK
95 coziepkaux Apoou. OCHOBHBIE

3aauu Ha ApoOu

https://m.edsoo.ru/f2a18e76




Pemenne TeKCTOBBIX 3a4a4,

bubmnoreka [IOK

96 coziepKa oou. OcuHo e
JICPHAILHX ApoOH HOBHDI https://m.edsoo.ru/f2al8f7a
3a/1auu Ha ApoOH
Pemenne TeKCTOBBIX 3a1a4,
97 cogepxamux apoou. OCHOBHEIE buGnnorexa [IOK
JICPHAILHX APODH. https://m.edsoo.ru/f2a1992
3a/1auu Ha ApoOH
Pemenne TeKCTOBBIX 3a1a4,
98 coaepxkamux apoou. OCHOBHEIE buGnnorexa [IOK
JICPHAILHX APODH. https://m.edsoo.ru/f2a19¢c2c
3aJauu Ha ApoOHU
Pemenue TeKCTOBBIX 3a71ad,
99 conepxamux apoon. OCHOBHEIE bubmmorexa [IOK
JICPAHAILHX APODH. https://m.edsoo.ru/f2alaldé
3aauu Ha ApoOHU
Pemrenne TekCTOBBIX 3a1a4,
100 comepxkamux apoon. OCHOBHEIE bubmorexa [TOK
JICpKatiiux 2p ) https://m.edsoo.ru/f2alalee
3aauu Ha ApoOu
[IpumeHnenne OyKB 1S 3aITUCH
101 MaTeEMaTHYECKUX BBIPAKEHUH U bubmmorexa TIOK
. p https://m.edsoo.ru/f2ala3fc
PEIOKCHU I
[Ipumenenne OyKB IS 3aIUCH
102 MAaTEMaTUYECKUX BBIPAXKEHUN U
NpeJIOKEHU N
103 KonTponbhas padbota no teme bubnuorexa [IOK
"OOBIKHOBEHHBIE ApOOH" https://m.edsoo.ru/f2alaS1e
MHOroyrojapHUKH.
104 YeThIpEXYronbHUK, OIPSIMOYTOILHUK bubmnorexa [IOK
pexy » IPAMOY ’ https://m.edsoo.ru/f2al 6ae0
KBaJIpaT
105 MHOroyrojabHUKH. bubnuorexa [IOK

HeThIpEXYTroJIbHUK, IPSIMOYTOJIBHHUK,

https://m.edsoo.ru/f2al6¢7a




KBaJpar

[IpakTuueckas pabora no Teme
"ITocTpoeHne NpsIMOYTOJIbHUKA C

bu6mmoreka [JOK

106
3aJJaHHBIMHA CTOPOHAMH Ha https://m.edsoo.ru/f2al6ele
HEJTMHOBAaHHOM Oymare"
bu6moreka [JOK
107 TpeyroapHUK
pey https://m.edsoo.ru/f2al16194
108 TpeyroabHUK
[Lnomane u nepumeTp
MPSIMOYTOJIbHUKA U
109 MHOI'OYTOJILHUKOB, COCTaBJICHHBIX U3 Eubmiorexa OK
y ’ https://m.edsoo.ru/f2al 6fe0
NPSIMOYTOJIBHUKOB, €IMHUIIBI
M3MEPEHHUs TIONIaN
[Inomane u nepumeTp
MPSIMOYTOJIbHUKA U
110 MHOTOYTOJILHUKOB, COCTaBJIEHHBIX U3 Bubmorexa TOK
y ’ https://m.edsoo.ru/f2al17184
MPSIMOYTOJIbHUKOB, €MHUIIBI
HU3MEPEHHUS TUIONIAAN
[Inomane u nepumeTp
NPSIMOYTOJIbHUKA U
111 MHOTOYTOJILHUKOB, COCTaBJIEHHBIX U3 bubmmorexa [IOK
y ’ https://m.edsoo.ru/f2a17328
MPSIMOYTOJIbHUKOB, €MHUIIBI
W3MEPEHHUS TUIONIaAN
bubmuoreka [{OK
112 IlepuMeTp MHOTOYTOJILHUKA
p p Y https://m.edsoo.ru/f2al691e
113 IIepuMeTp MHOTrOyroJIbHUKA
. bu6anorexa LHOK
114 JlecaTuuHas 3anuch qpooeit B

https://m.edsoo.ru/f2alb55¢




115

JlecaTnuHas 3anmuch Apoodei

bu6mmoreka [IOK
https://m.edsoo.ru/f2alb87e

116 Jecsatuunas 3anucek apodeit f:f;?;i?;ig g/If‘Zalbcfc
17 | Cpasnemme sconmamx apotii s medsbony Lot
118 CpaBHeHHUE TeCATHYHBIX Jpo0eit ng;?;ﬁfg;g r?/lf<231c63e
119 CpaBHeHHE 1eCATUYHBIX Ipobeit fgfﬂ;ﬁfﬁ,g g/lfza] cb02
120 CpaBHEHHE IECATHYHBIX TpoOei ngjﬁfﬁ,g rou/1§2a1 ccle
121 CpaBHEHHE IECATHYHBIX TpoOei

122 JleicTBUS ¢ NECATUUHBIMH IPOOSIMU fffi;ﬂf:g;g 12/1;311 ceda
123 JleficTBUS ¢ IECATUYHBIMH IPOOSIMHU fﬁfﬁgﬁ;g rou/I;alcf&
124 JleiicTBUS ¢ NECATUUHBIME IPOOSIMU f:g:?;ﬁfg;g rou/1§2a1d174
125 JIeicTBUS ¢ NECATUUHBIME IPOOSIMU E;fj;ﬁf:g;g rOu/If‘zaldsm
126 JleiicTBUS ¢ NECATUUHBIMU IpOOSIMU ng:?;ﬁfg;g :1)1/1;31%40
127 JlefcTBUS ¢ NECATUUHBIMU IpOOSIMU EESSJ:I/IZT:;;E r(l)l/Ianld750
128 JlecTBUS ¢ NECATUUHBIMU IPOOSIMU fffi;ﬂf:g;g 12/1;311 d85e
129 JleficTBUS ¢ IECATUYHBIMH APOOSIMHU bubnmorexa [JOK




https://m.edsoo.ru/f2al1d962

130 JleficTBUS ¢ IECATUYHBIMH IPOOSIMHU buomaorexa LIOK
https://m.edsoo.ru/f2alda7a
131 JleicTBUS ¢ NECATUUHBIME IPOOSIMU f:fj;ﬁfgi,g r?/lfzaldbgg
132 JIeicTBUS ¢ NECATUUHBIME IPOOSIMU ngﬂ;ﬂ:ﬁ,g r(z/lf‘zme()la
133 JleicTBUs ¢ NECATUUHBIMU IpOOSIMU ngjﬁifg;g 2/1;31@1 50
134 JleficTBUS ¢ ECATUYHBIMH IPOOSIMHU EESSJ;I/IZT:;;E 2/If<231e268
135 JleficTBUS ¢ IECATUYHBIMH IPOOSIMHU ngj;ﬂf:;;g rOu/If{‘Za] e3da
136 JleficTBUS ¢ IECATUYHBIMH IPOOSIMHU E:;fg;ﬁfg;g rOu/I;a]ez;fz
137 JleicTBUS ¢ NECATUUHBIME IPOOSIMU f:fj;ﬁfgi,g g/lfzeﬂeﬁz
138 JleicTBUS ¢ JECATUYHBIME IPOOSIMU E:ij;g:;;g S/Ifza]es%
139 JleicTBUs ¢ NECATUUHBIMU IpOOSIMU ngjﬁifg;g 2/1;316704
140 JelicTBUS ¢ NECATUYHBIMU APOOSIMU
141 OxpyrieHne qecITHUHBIX Apodei ftlffsj;l/ljr?:;;g rOu/Ianle826
142 OxpyrieHue AecsITUUHBIX Ipo0eit fffi;g:;;g r?/lfga]ebso
143 OkpyriieHne JeCATUYHBIX ApoOeit buomtorexa HOR

https://m.edsoo.ru/f2alec68




144 OKkpyrIieHHe JeCATUYHBIX ApoOei
Pemenne TeKCTOBBIX 3a71a4,
145 conepkamux apoon. OCHOBHEIE bubmoreia HOK
AiCpKatiux 2p ) https://m.edsoo.ru/f2aled8a
3a/1a4M Ha Jpoou
Pemenune TekCTOBBIX 3a/1ad,
146 comepkamux apoodu. OCHOBHEIE bubmorexa HOK
JlepAKatiiux 2p ) https://m.edsoo.ru/f2alefl0
3aauu Ha ApoOHU
Pertienne TeKCTOBBIX 3a/1a4,
147 conepkamux apoou. OCHOBHEIE bubmoreia HOK
JleprKatiinx 2p ) https://m.edsoo.ru/f2a11028
3aauu Ha ApoOu
Peltenne TeKCTOBBIX 3a/1a4,
148 comepxkamux apoon. OCHOBHEIE bubmmorexa T[IOK
ACpHalliX Ip ) https://m.edsoo.ru/f2alf136
3aJauu Ha ApoOu
Penienrie TeKCTOBBIX 3a1ad,
149 coaepxamux 1poou. OCHOBHBIE
3a/1aud Ha APOOH
Pemenne TekCTOBBIX 3a11a4,
150 coaepxamux 1poou. OCHOBHBIE
3a/1a4u Ha ApoOH
151 KonTponbhast padota no teme bubnuorexa [IOK
"lecsiTuuHbie 1poOu" https://m.edsoo.ru/f2alf23a
Mmuororpanauku. M3o00paxenue
152 MHOT'OTPaHHUKOB. Monenu bubmorexa HOK
p ) A https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEJ
MHororpanauku. M3o00paxenue
153 MHOT'OT'paHHUKOB. Moaenu bubmorexa [OK
p ) a https://m.edsoo.ru/f2alad2a
MIPOCTPAHCTBEHHBIX TEI
154 [IpsimoyronbHBIN Napasienenune], bubnuoreka [IOK




ky0. Pa3BépTku kyba u
napauiesienumnea

https://m.edsoo.ru/f2ala802

[IpssMOyTONBHBIN MapajuIeIenuIe],

bu6moreka [JOK

1 . Pa3Bé
33 KyO. Passeprit kyba n https://m.edsoo.ru/f2ala924
napaJiesienunea
[IpakTuyeckast pabota o Teme bubnuoreka [IOK
1 56 " - "
Pa3Béprka kyba https://m.edsoo.ru/f2alaef6
O06BEM KyOa, IPSIMOYTOJIBHOTO bubnuorexa LIOK
157
napajuiesenuIesa https://m.edsoo.ru/f2a1b09a
158 O06béM KybOa, MPSIMOYTOIHHOTO bubmuotexa [JOK
napasuiesienune1a https://m.edsoo.ru/f2a1b248
159 O06BEM KybOa, MPSIMOYTOIBLHOTO
napasuienenuneaa
160 O06béM Kyba, MPSIMOYTOJIBHOTO
napaJiesienunea
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
161 METOJIOB Kypca 5 Kiacca, 00001eHne bubnnorexa [JOK
3HaHwuii / Beepoccuiickas https://m.edsoo.ru/f2al1f76¢
poBepoyHas pabora
162 Hrorosast KOHTpOJbHAs paboTa / bubnuorexa LIOK
Bceepoccuiickas npoBepouHas paboTta https://m.edsoo.ru/f2a1f924
[ToBTOpEHUE OCHOBHBIX OHATUN U
163 METOJIOB Kypca 5 kiacca, 06001eHne bubmmorexa [JOK
Hv M ’ m https://m.edsoo.ru/f2al faaa
3HaHUU
[ToBTOpEHME OCHOBHBIX MOHITUHN U
164 METOJIOB Kypca 5 Kiacca, 06001ieHue bu6mmorexa [IOK
Hu yP ’ B https://m.edsoo.ru/f2alfc08
3HaHUU
165 [ToBTOpEHNE OCHOBHBIX MOHATUH U bubmmorexa [IOK




METOIOB Kypca 5 Kiacca, 00o01ieHue
3HaHUN

https://m.edsoo.ru/f2al feec

[ToBTOpEHNE OCHOBHBIX MOHATHN U

bu6moreka [JOK

1 1
66 MGTO)I?B Kypca 5 kiacca, 060011eHne https://m.edsoo.ru/£2a200a4
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
167 METOJIOB Kypca 5 kiacca, 00001meHue 1
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUH U
168 METOJIOB Kypca 5 Kitacca, 00001eHne 1 Bubmzorexa IOK
Hv yp ’ = https://m.edsoo.ru/f2a20118
3HAHUN
[ToBTOpEHME OCHOBHBIX OHATUN U
169 METOJIOB Kypca 5 kiacca, 00001eHne 1 Bubmaotexa [IOK
Hv yp ’ B https://m.edsoo.ru/f2a20388
3HAHUN
[ToBTOpEHME OCHOBHBIX MOHATUIA U
170 METOH0B Kypca 5 Kiacca, 00001menue 1 Bubmaotexa [IOK
Hu yp ’ = https://m.edsoo.ru/f2a2069¢
3HAHUNA
OBUIEE KOJIMYECTBO YACOB I10 170

ITPOTPAMME




6 KJIACC

KoaunuecTBo uacoB

JyieKTpOoHHbIE NN (pPOBbHIE

ara
Ne /i Tema Ypoka KOHTpoJ'[],]-[b[e HpaKanecKne I[ oﬁpasosaTenbﬂme
Bceero U3Y4YCeHUS
padoThI padoThbl pecypcel
1 Apudmernueckue T1eUCTBUS C | bubnuorexa [JOK
MHOI'0O3HAYHBIMU HATYypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a208ec
) Apudmernueckue 1eHCTBUS C 1 bubnnorexa [JOK
MHOT'O3HAYHBIMU HATypaJIbHBIMU YHCIIAMU https://m.edsoo.ru/f2a20aea
3 Apudmerndeckue 1eiCTBHA C | bubnuoreka [IOK
MHOT'0O3HAYHBIMU HATypPAJIbHBIMU YUCIAMU https://m.edsoo.ru/f2a2140e
4 Apudmerndeckue 1eHCTBUA C | bubnuoreka [IOK
MHOT'0O3HAYHBIMU HATypaIbHBIMU YHUCIAMU https://m.edsoo.ru/f2a21580
5 Apudmerndeckue I1eHCTBUS C 1 bubmuorexa [JOK
MHOTO3HAYHBIMU HATypajabHBIMU YHCIAMU https://m.edsoo.ru/f2a216de
yp
6 Apudmernueckue T1eUCTBUS C | bubnuorexa [JOK
MHOT'O3HAYHBIMU HATypaJabHBIMU YHCIIAMU https://m.edsoo.ru/f2a2180a
yp
7 UwucioBbie BEIPAKEHUS, TTOPSIOK | Bbu6nuoreka [JOK
JIEHCTBUI, UCIIOJIL30BAHUE CKOOOK https://m.edsoo.ru/f2a20c48
g UucioBbie BEIPAKEHUS, TOPSIT0K | bu6nmoreka [JOK
JEHCTBUI, UCIIOJIb30BaHUE CKOOOK https://m.edsoo.ru/f2a20d6a
9 HucnoBble BBIpaXEHUsI, OPAIOK 1
NENCTBUMN, HCIIOIB30BaHIE CKOOOK
UYucnoBble BBIPAKEHUS, TOPSIA0K
10 P P 1
NENCTBUIN, HCIIOIL30BaHIE CKOOOK
YuciioBbIe BBIPAKEHHUS, TOPSIAOK
11 P P 1
JIENCTBUM, HCIIOIL30BaHIE CKOOOK
bubnnorexa [JOK
12 OKpyrieHre HaTypalibHbIX YUCET 1 1
https://m.edsoo.ru/f2a21274
13 OxpyriieHre HaTypaJIbHBIX YHCET 1
14 OxpyriieHre HaTypaJIbHbIX YHCET 1




JenuTenu u KpaTHBIE YKCIIa; HAUOOJIBIINANA

bubmnoreka [HOK

15 OOIIIMHA AeIUTENb M HauMEHBIIIEE 00I1ee
A m https://m.edsoo.ru/f2a22a3e
KpaTHOE
JlenuTenu U KpaTHbBIE YKCIIa; HAUOOJIBIINN
16 OOIIIMHA AeIUTENb U HaNMEHBIIIEE 00IIee buGnnorexa [IOK
A m https://m.edsoo.ru/f2a22b9¢
KpaTHOE
JlenuTenu u KpaTHbIE YKCia; HAUOOIbIITHIA
17 0o0IIMi IeNUTENIh U HAaUMEHBIIIEE 0011Iee bubnnorexa [IOK
THHH 2L m https://m.edsoo.ru/f2a2340c¢
KpaTHOE
Jenurenu u KpaTHbIC YHCIIa; HAMOOIBIITUI
18 00IIMI eNUTENIh U HAUMEHBIIIEE 0011Iee
KpaTHOE
JlenuTenu U KpaTHBIE YKCIIa; HAnOOIbIINN
19 00IIM [eUTENIhL U HAaUMEHBIIIEE 00I1Iee
KpaTHOE
JlenuTenu v KpaTHBIE YKCIIa; HAUOOJIBIIIANA
20 OOILIIMHA AeNTeNb 1 HauMEHBIIIEE 00IIee
KpaTHOE
21 JlenmmMOoCTh CyMMBI M TTPOM3BEACHUS bubmorera [JOK
y p A https://m.edsoo.ru/f2a22d2¢
22 JlenmMMOoCTh CyMMBI M ITPOM3BEACHUS bubmorexa LOK
y P https://m.edsoo.ru/f2a23254
23 Jlenenue ¢ ocTaTKOM
bu6mmoreka [IOK
24 eJIEHHE C OCTAaTKOM
A https://m.edsoo.ru/f2a24104
25 Pemnienne TekcTOBBIX 3a/1a4 bubnmorexa [IOK
https://m.edsoo.ru/f2a21e90
26 Pemienue TeKCTOBBIX 3a7a4 bubnorexa [IOK
https://m.edsoo.ru/f2a2226¢
27 Pentenne TekcTOBEIX 3a1a4 buGnnorexa [IOK
https://m.edsoo.ru/f2a22412
28 Pemenne TeKCTOBBIX 33124 bu6nunoreka [JOK




https://m.edsoo.ru/f2a226e2

29 Pemienune TekCTOBBIX 3a7a4 bubmorexa HOK
A https://m.edsoo.ru/f2a228a4
30 KonTponbhas pabora no teme bubnuorexa [JOK
"Hatypanbnsbie uyncia" https://m.edsoo.ru/f2a242a8
31 [TepienaAnKyIsIpHBIE TIPSIMBbIEC bubmorexa HOK
PHCHIMIYIAD P https://m.edsoo.ru/f2a24442
32 [TepnienaMKyIsIpHBIE TIPSIMbIE bubmorexa OK
PHCHAMKYIP p https://m.edsoo.ru/f2a24596
bu6mmoreka [JOK
33 IT
ApaJUICIILHBIC HPAMBIC https://m.edsoo.ru/f2a248d4
bubmuoreka [JOK
4 IT
3 APATLICTILHRIC MPAMBIC https://m.edsoo.ru/f2a24a32
PaccrosiHue MexX1y TByMsI TOYKaMH, OT
35 TOYKH JI0 TIPSIMOMU ’ JII/I}}IIa MapuipyTa Ha bubmorexa HOK
: P - PHIpY https://m.edsoo.ru/f2a24776
KBaJIpaTHOU CETKE
PaccrosiHre Mex 1y AByMs TOUKaMH, OT
36 TOYKH JI0 IPSMOM, JJIMHA MapuIpyTa Ha
KBaJPaTHOM CETKE
PaccrosiHue Mex 1y 1ByMsl TOUKaMH, OT
37 TOYKH JI0 TIPSMOM, JITTMHA MapIIpyTa Ha bubmorexa OK
a P & pripy https://m.edsoo.ru/f2a24eb0
KBaJPaTHOM CETKE
OOBIKHOBEHHAs TPOOL, OCHOBHOE bubmnoreka [IOK
38 . .
CBOMCTBO JApOOH, COKpalieHue Apooeit https://m.edsoo.ru/f2a261fc
39 OObIKHOBEHHAs IPO0b, OCHOBHOE bubnmnoreka [JOK
CBOMCTBO JApoOH, COKpaleHue Apooeit https://m.edsoo.ru/f2a26670
40 OObIKHOBEHHAs IPpO0b, OCHOBHOE bubnnoreka [JOK
CBOMCTBO ApOOU, COKpalieHne qpooeit https://m.edsoo.ru/f2a26936
A1 OObIKHOBEHHAs IpO0b, OCHOBHOE bubnuoreka [JOK
CBOMCTBO ApoOu, COKpalieHue apooeit https://m.edsoo.ru/f2a26ab2
bub OK
42 CpaBHeHUE U yNops0YMBaHUE IpoOei nonmoteka L

https://m.edsoo.ru/f2a2721e




bu6mmoreka [{OK

43 CpaBHenue OpsAIOYHBaAHUE Oeii
PABHCHHC 1 yTOPANOTUBARMIC APOOCH https://m.edsoo.ru/f2a2749¢
44 CpaBHEHUE U YIIOpSIOYMBaHUE IpOoOEi bubmorexa LOK
P YHOpA P https://m.edsoo.ru/f2a275ac
45 Jecsatuunbie [podu U MeTpUYecKas bubmuorexa [JOK
CHUCTEMA MEp https://m.edsoo.ru/f2a2638¢c
46 Jecsatnunbie 1poOu U METpUYECKas
cucTtema Mep
Apudmernueckue 1eHCTBUS C
47 OOBIKHOBEHHBIMHU U NECATUYHBIMUA bubmaorexa [IOK
a https://m.edsoo.ru/f2a276¢c4
JIpoOsSIMHU
Apudmernueckue aeiiCTBUSI C
48 06pBIg)HOBeHHHMI/I U IECITHUYHBIMH Bubmorexa OK
a https://m.edsoo.ru/f2a277dc
JpoOsIMU
Apudmernueckue aeiicTBULI C
49 OGI)LII((I)HOBGHHBIMI/I U IECITUYHBIMHU Bubmorexa TOK
A https://m.edsoo.ru/f2a27d40
IpoOsIMU
Apudmerndeckre IeHCTBUS C
50 OOBIKHOBEHHBIMH U AECATUUYHBIMU Bubmorexa TOK
A https://m.edsoo.ru/f2a27ec6
IpoOsIMU
Apudmernaeckue 1eUCTBUS C
51 OOBIKHOBEHHBIMH U NECATUYHBIMU bubmorexa LOK
A https://m.edsoo.ru/f2a27¢00
JIPOOSMH
bu6mmoreka [IOK
52 O
THOmIeRIe https://m.edsoo.ru/f2a282¢2
53 OTHoLIEHUE
54 Jlenenve B JaHHOM OTHOIIICHUHU bubmorera [JOK
A https://m.edsoo.ru/f2a28448
55 Jlenenve B JaHHOM OTHOILICHUU
(peanmuzanus npoMUHIMYMa - TTIOBaP)
bubanorexa LIOK
56 Macmta0, npomnopius nomoreka L

https://m.edsoo.ru/f2a28a7e




bu6mmoreka [{OK

57 Macmra6, npormo
HITab, NpOTopHit https://m.edsoo.ru/f2a28¢22
bu6nmmorexa [IOK
58 I1
OHATHC NpOLICHTa https://m.edsoo.ru/f2a28d76
bu6mmoreka [JOK
59 I1
OHATHE TpOLICHTa https://m.edsoo.ru/f2a28efc
60 Beluncrienue npoueHTa oT BEJIMYUHBL 1 bubnmorexa [IOK
BEJIMYUHBI 110 €€ IIPOLEHTY https://m.edsoo.ru/f2a29064
61 Brluucnenue npoueHTa oT BEJIMYNUHbBI 1 bubnuorexa [JOK
BEJIMYWHBI MO €€ MTPOLIEHTY https://m.edsoo.ru/f2a291e0
2 Brruucnenue nporeHTa OT BEIMYUHBI 1
BEJINYUHBI 110 €€ IPOLEHTY
63 Brruucnenue nporeHTa oT BEJIMYUHBI 1
BEJIMYUHBI 110 €€ TIPOLICHTY
64 Pemienue TeKCTOBBIX 3a71a4, COAEPKALINX bubnnorexa [JOK
JPOOH U TIPOLICHTHI https://m.edsoo.ru/f2a26512
65 Perienue TeKCTOBBIX 3a/1a4, COAEPKALINX bubnuoreka [JOK
JpOOH U MPOLIEHTHI https://m.edsoo.ru/f2a2818c
66 Pelrenne TeKCTOBBIX 3a7a4, COAEPIKALIUX bubnuoreka [JOK
JIpoOY 1 TIPOIICHTHI https://m.edsoo.ru/f2a29546
Pemenne TeKCTOBBIX 3a7a4, COACPIKALTUX
67 00U 1 TIPOIICHTHI (peanu3arus bubmorexa HOK
AP pott P " https://m.edsoo.ru/f2a29a46
npopMuHUMYMa — (papMarieBT)
Perienre TeKCTOBBIX 3a71a4, COACPKALTUX bubnmnoreka [JOK
68
JIpoOU 1 TIPOLICHTHI https://m.edsoo.ru/f2a29bea
Bbu6nuoreka [JOK
69 Konrponbnas padora mo teme "Ipodu"
HTPOIIbHas pabora mo reme *Jlpodu https://m.edsoo.ru/f2a29d34
70 Ocesas cummeTtpust. LlenTpanbHas bubnmnoreka [JOK
CAMMETPHUS https://m.edsoo.ru/f2a2509a
71 Ocesas cummertpust. LlenTpanbHas bubnunorexa [JOK

CUMMETpPUS

https://m.edsoo.ru/f2a25428




bu6mmoreka [{OK

72 [TocTpoeHue cuMMETPUYHBIX QUTYD hitps://m.cdsoo.rw/f2a252ca
bu6nmmorexa [IOK
73 [TocTpoeHue cuMMETPUYHBIX QUTYD hitps-//m.cdsoo.ru/Ra257fe
74 [TpakTuueckas pabota no teme "OceBas bubmuorexa [JOK
cummerpus" https://m.edsoo.ru/f2a2598¢
75 CumMeTpusi B TPOCTPAHCTBE bubmorexa OK
p pocTp https://m.edsoo.ru/f2a25ae0
[IpumeHneHnne OyKB IS 3aITUCH
76 MaTeMaTUYECKUX BbIPaKEHUN U bubmorexa OK
. P https://m.edsoo.ru/f2a2b274
MpeJI0KeHU N
77 BykBeHHBIE BBIpaKEHUS U YUCIIOBBIE bubnuorexa [JOK
MOJACTAaHOBKH https://m.edsoo.ru/f2a2b972
bykBeHHbIE paBEHCTBA, HAX0XK/IEHUE bub6mumorexa [IOK
78
HEU3BECTHOTO KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 byKkBeHHBIE paBEeHCTBA, HAXOXKIACHUE bubnuoreka [IOK
HEU3BECTHOT'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bu6nmoreka [JOK
80 O}
OpMYyIH https://m.edsoo.ru/f2a2bd14
Bbu6nuoreka [JOK
81 O}
OpMYyIH https://m.edsoo.ru/f2a2be40
%) YeThIpEXyTrobHUK, TPUMEPHI bubmuoreka [JOK
YETBIPEXYTOJILHUKOB https://m.edsoo.ru/f2a2al9e
23 IIpssMOyTONBHUK, KBaApaT: CBOWCTBA bubnuoreka [IOK
CTOpOH, YIJIOB, JUaroHaIen https://m.edsoo.ru/f2a2a2f2
%4 [IpsiMOyronbHUK, KBaApaT: CBOWCTBA
CTOpOH, YIJIOB, TUaroHanen
bu6mmoreka [IOK
85 " .B
3MepeHHe yriioB. Busibl TpeyroabHUKOB hitps-//m.edsoo.ru/f2a2a75c
bu6 K
86 N3mepenue yrios. Buabl TpeyrojibHUKOB uommoreka T10

https://m.edsoo.ru/f2a2ab94




bu6mmoreka [{OK

87 Hepmmetp MHOroyronbiika https://m.edsoo.ru/f2a29eb0
88 [TepumeTp MHOTOYTOJIBHUKA
&9 [Tnomans puryps
90 [Tnomans Gurypsr
91 ®opmyisl IEpUMeETpa U IIoUaan
IIPSIMOYTOJIBHUKA
9 ®opmysl IEpUMeETpa ! IIoNIaan
IIPSIMOYTOJIBHUKA
93 [Tpubmx€HHOE N3MEPEHHE TIIOIIA N
duryp
94 [TpakTudeckas padora no reme "[1nomans bu6nuoreka [IOK
Kkpyra" https://m.edsoo.ru/f2a2ae8c
KonrponsHas padora no teme
95 "Boipaxkenus ¢ OykBamu. Ourypsl Ha
IJIOCKOCTH"
bubnuoreka [IOK
%6 Henste mena https://m.edsoz)_.[ru/f2a2bf6c
bubnmoreka [IOK
o7 Henste mena https://m.edso:)_.[ru/ﬂa2c07a
bubnuoreka [IOK
o8 Henste mena https://m.edsofru/ﬁa2cl7e
99 Mopynb uncia, reoMeTpudecKas bu6mmoreka [JOK
UHTEPIpPETALA MO https://m.edsoo.ru/f2a2¢c886
100 Mopnynb ynciia, reoMeTpudecKas bubnuoreka [IOK
HHTEPIIPETALUS MOLYIISA https://m.edsoo.ru/f2a2ca3e
101 Mopnynp ynciia, reOMeTpudecKas bubnuorexa [IOK
HHTEpIpeTanus MOLY I https://m.edsoo.ru/f2a2cba6
102 Monyib gyncia, reoMeTpudecKas
MUHTEPIIPETALNS MOAYJIS
103 Mopnynp unciia, reoMeTpudecKas




WHTEpIpPETALMS MOILYJIS

104 YuciioBble IPOMEKYTKH
105 [TonoxuTenbHble U OTPULIATENIBHBIE YK CIIA
106 [TonoxxuTenpHbIE U OTPUIIATEIBHBIC YUCTIA
107 CpaBHEHHE MOJTOKUTEIBHBIX U bubnuorexa [JOK
OTPULATEIBHBIX YUCENT https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE MOJOKUTEIbHBIX U bubnnoreka [JOK
OTPHULATEINBHBIX YACEN https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MOJOKUTEIBHBIX U
OTpPULIATEIbHBIX YUCEI
110 CpaBHEHME MOJIOKUTEIbHBIX U
OTPULIATEIbHBIX YUCEI
11 CpaBHEHHE MOJIOKUTEIbHBIX U
OTPUIATEIBHBIX YUCEN
Apudmernueckre 1eHCTBUS C
112 MOJIOKUTEIHLHBIMU 1 OTPHUIIATEIbHBIMA bubmmorexa LHOK
P https://m.edsoo.ru/f2a2d830
YUCTIaMHA
Apudmerndeckue 1eicTBHA C
113 OIOSKITE o are bubmuoreka [JOK
MOJIOKUTEIBHBIMU U OTPHUIIATCIIbHBIMH
p https://m.edsoo.ru/f2a2d984
YUCTIAMHU
Apudmerndeckue 1eHCTBUA C
114 OIOKITE o are bubmuoreka [JOK
MOJIOKUTEIBHBIMU U OTPHUIIATETIbHBIMHU
p https://m.edsoo.ru/f2a2dab0
YUCTIaMU
Apudmerndeckre IeHCTBUS C
bu6nmoreka [JOK
115 MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU

qucjiaMu

https://m.edsoo.ru/f2a2ddee

116

Apudmerndeckue T1eUCTBUS C
MOJIOKUTETHHBIMU M OTPUILIATEIHHBIMU
qrcIaMu

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2defc

117

Apudmernueckue T1eUCTBUS C
MIOJIOKHUTEIHHBIMH U OTPHUIIATSIILHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2e384




qucjiaMu

118

Apudmerndeckue IeHCTBUS C
MOJIOKUTETHHBIMU M OTPHUIIATEITHHBIMU
qHCIIaMU

bu6nuoreka [JOK
https://m.edsoo.ru/f2a2e510

119

Apudmerndeckue 1eHCTBUS C
MOJIOKHUTEIBHBIMH U OTPULIATEITIbHBIMU
qHUCIaMU

bubmuoreka [JOK
https://m.edsoo.ru/f2a2e762

120

Apudmerndeckue 1eHCTBUS C
MOJIOKHUTEIbHBIMH U OTPULIATEITbHBIMU
qHUCIaMU

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2eb90

121

Apudmernaeckue I1eUCTBUS C
MOJIOKUTEIBHBIMU M OTPULIATEIHHBIMU
qrcIaMu

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2ecfl

122

Apudmernueckue AeHCTBUS C
HOJIOKHUTEIbHBIMU U OTPULIATEIbHBIMU
qUCIaMHU

bubmnoreka [IOK
https://m.edsoo.ru/f2a2eel(

123

Apudmernueckue 1eUCTBUS C
MOJIOKUTEITHHBIMH U OTPHUIATEIIBHBIMU
YUCIaMHU

bubmnoreka [IOK
https://m.edsoo.ru/f2a2f248

124

Apudmerndeckue IeHCTBUS C
MOJIOKUTETHHBIMU M OTPHUIIATEITHHBIMU
qHCIIaMU

125

Apudmerndeckue 1eHCTBUA C
MOJIOKHUTEIBHBIMH U OTPULIATETbHBIMHU
qHUCIaMU

126

Apudmerndeckue 1eHCTBUS C
MOJIOKHUTEIBHBIMH U OTPULIATEITbHBIMU
qUCIaMU

127

Apudmernaeckue 1eUCTBUS C
MOJIOKUTEIBHBIMU M OTPULIATEIHHBIMU
qrcIaMu

128

Apudpmernueckue IeHCTBUS C




MMOJIOKUTCIBHBIMHA 1 OTPHUIATCIIbHBIMHA
qucjiaMu

Apudmerndeckue 1eHCTBHA C

129 ITOJIOKUTENBHBIMU U OTPULIATEIIbHBIMA
YHUCIaMHU
Apudmerndeckue 1eHCTBUA C
130 MOJIOKUTEIBHBIMU U OTPUIATEIbHBIMU
YHUCIIaMU
131 Pemntenue TekcTOBBIX 3a/1a4 bubnnorexa [IOK
a https://m.edsoo.ru/f2a3035a
bu6mmoreka [JOK
132 Pemenne TeKCTOBBIX 337124
a https://m.edsoo.ru/f2a304c2
bubnnoreka [IOK
133 Pemenne TekCTOBBIX 337124
& https://m.edsoo.ru/f2a305¢4
bu6mmoreka [IOK
134 Pemenne TekCTOBBIX 3a71a4
A https://m.edsoo.ru/f2a30706
KonTtponbHas pabora mo temam
135 "ByKkBeHHbIE BBIPAXKEHHUSI.
[TonoxuTenpHBIC U OTPUIIATEIILHBIC
gucia"
[IpssMoyronbHas cucteMa KOOpAMHAT Ha bubnnorexa [JOK
136
MJIOCKOCTH https://m.edsoo.ru/f2a30ca6
KoopauHats! TOUKM Ha MJIOCKOCTH, bub6nuorexa LIOK
137
abcrucca u opiMHATA https://m.edsoo.ru/f2a311d8
bu6nmoreka [JOK
138 Cros0uaTsie ¥ KPYroBbI€ JUAarpaMMbl
Py auarp https://m.edsoo.ru/f2a3178¢
[TpakTuyeckas pabora o Teme bubnuoreka [IOK
139 " "
[Toctpoenue nuarpamMmm https://m.edsoo.ru/f2a318ae
Pelrenre TeKCTOBBIX 3a7a4, COAEPKALIUX
140 JaHHBIE, TIPEJICTABJIICHHBIC B TA0IUIIAX U
Ha IUarpaMmax
141 PelieHre TEKCTOBBIX 3a/1a4, COAEPIKAIINX




JaHHBIC, IPCICTAaBJICHHLIC B Ta6m/1uax n
Ha quarpaMmax

[IpsimoyronbHBIN Napaienenumnen, Kyo,

bu6mmoreka [JOK
142 FIPHSMa, THpaniila, KOHye, MHHAp, tmap https://m.edsoo.ru/f2a319¢c6
u cdepa
[TpssMoyTONBHBIN Mapaiienenumne, Kyo, BuGmiorexa LIOK
143 FPHSMA, [THPaMIia, KORYC, IHIMIIP, HHap https://m.edsoo.ru/f2a31afc
u cdepa
144 N300paxeHne mpoCcTpaHCTBEHHBIX (GUTYP fgfg;;fg;?géan%a
145 N300pakeHre mpoCTpaHCTBEHHBIX (pUryp
146 [Tpumeps! pa3BEPTOK MHOTOTPAaHHUKOB,
WIMH]pA U KOHYyca
147 [IpakTuueckas pabora no teme "Co3znanue bubnuorexa [JOK
MOJIeJIel TPOCTPAHCTBEHHBIX GUTyp" https://m.edsoo.ru/f2a3252¢
148 [Tonsitne 06bEMa; €TMHULIBI U3MEPEHUS bubmmoreka [JOK
o0BnéMa https://m.edsoo.ru/f2a321c8
OOBEM MPSIMOYTOIBEHOTO Bu6miorexa [IOK
149 MapanenenHnea, kyoa, hopmyss: https://m.edsoo.ru/f2a3234¢
o0BéMa
OOBEM NMPSIMOYTOIBHOTO
150 napajienenunena, Kyoa, Gopmybl
00BEMa
IToBTOpEHNE OCHOBHBIX MOHATUN U BuGmrorexa [OK
151 MTO/I0B KypCOB 5 H 6 KI1aCCOB, https://m.edsoo.ru/f2a328f8
000011IeHe U CUCTeMAaTHU3aIHsI 3SHAHHA
[ToBTOpEHNE OCHOBHBIX MOHATUN U Bu6morexa LIOK
152 METOJIOB KypCOB 5 U 6 KJIacCOB,

000011IeHNEe U CUCTEMATH3AINS 3HAHUHA

https://m.edsoo.ru/f2a32a9¢




[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmoreka [{OK

153 METOJ0B KypcoB 5 1 6 KJIacCoB,
A P . https://m.edsoo.ru/f2a32bd2
0000111eHNEe U CUCTEMAaTU3ALINS 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
154 METOJIOB KYPCOB 5 U 6 KJIaccoB buGnnorexa [IOK
/OB KYP ’ . https://m.edsoo.ru/f2a3312¢
0000111eHNe U CHCTEMAaTU3ALMS 3HAHUHI
[ToBTOpEHNE OCHOBHBIX IMOHATHI U
155 METOJIOB KypCOB 5 U 6 KJIacCOB bubnnorexa [IOK
/OB KYP ’ . https://m.edsoo.ru/f2a33352
00001IIeHNE U CUCTEMATA3ANS 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
156 METOJ0B KypCOB 5 U 6 KJIacCOB bubnmorexa [IOK
a M ’ . https://m.edsoo.ru/f2a33596
00001IIeHNE U CUCTEMATA3ANS 3HAHUHA
[ToBTOpPEHNE OCHOBHBIX MOHATHHA U
157 METOI0B KypcoB 5 1 6 KJIacCOB bubmorexa LOK
yp ’ . https://m.edsoo.ru/f2a33780
000011IeHNEe U CUCTEMATHA3AINS 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUN U
158 METOJ0B KypcoB 5 1 6 Ki1acCOB bubmorexa LOK
yp ’ . https://m.edsoo.ru/f2a338b6
000011IeHNEe U CUCTEMATHA3AIUS 3HAHUHA
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
159 METOJIOB KYPCOB 5 1 6 KJIacCOB bubmorexa [IOK
P ’ . https://m.edsoo.ru/f2a339ce
0000111eHNEe U CUCTEMAaTU3AIINS 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
METOJIOB KypcOB 5 U 6 KJIaccoB, bubnmoreka [IOK
160 N
00001IIeHNEe ¥ cUcTEMAaTH3aIsl 3HaHUH / https://m.edsoo.ru/f2a33ad2
Bcepoccuiickas nmpoBepouHast pabota
HroroBas koHTpoNbHAs paboTa / bubnnorexa [JOK
161 .
Bcepoccuiickas mpoBepodHast pabota https://m.edsoo.ru/f2a33bd6
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
162 METOA0B KypCOB 5 1 6 KJIacCOB Bubmorexa TOK
M ’ . https://m.edsoo.ru/f2a33f46
0000IIEHNE U CUCTEMATA3ANS 3HAHUHA
163 [ToBTOpEHNE OCHOBHBIX OHATUH U bubnunorexa [JOK

METOOB KypCOB 5 U 6 KJIacCOB,

https://m.edsoo.ru/f2a340b8




0000IIIEHNE U CUCTEMATHU3allNs 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6nuoreka [JOK
164 METOJIOB KYPCOB 5 1 6 KJIaccoB, 1
/OB KYP . https://m.edsoo.ru/f2a3420c
0000111eHNe U CUCTEMAaTU3ALMs 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHATHI U
165 METOJ0B KypCcOB 5 u 6 KJIacCOB 1 bubnorexa [IOK
/OB KYP ’ . https://m.edsoo.ru/f2a3432¢
0000IIeHNE U CUCTEMATA3ANS 3HAHUHA
IToBTOpEHNE OCHOBHBIX MOHATUN U
166 METOIOB KYPCOB 5 1 6 KJ1acCOB 1 Bubmorexa TOK
A yp ’ . https://m.edsoo.ru/f2a34478
00001IeHNE U CUCTEMATA3AINS 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUN U
167 METOJIOB KypCOB 5 U 6 KJIacCOB, 1
0000111eHrEe U CUCTEMAaTU3ALMs 3HAHUI
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
168 METOJIOB KYPCOB 5 1 6 KJ1acCOB 1 bubmorexa LHOK
/OB KYP ’ . https://m.edsoo.ru/f2a3482¢
0000111eHNEe U cCUCTEMAaTU3ALNs 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
169 METOIOB KyPCOB 5 1 6 KJIacCOB 1 bubmmorexa LHOK
yp ’ . https://m.edsoo.ru/f2a34950
0000111eHNEe U CUCTEMAaTU3ALNS 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
170 METOI0B KypPCOB 5 1 6 KJIacCOB 1 buGnnorexa [IOK
FIOB KYP ’ . https://m.edsoo.ru/f2a34d2e
0000111eHNe U CUCTEMAaTU3ALMs 3HAHUH
OBLIEE KOJIMYECTBO HACOB I10 170

I[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

IHPOI'PAMMBbI

S KUIACC

Kon
NpoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHO# 00pa30oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111er0
oOpa3oBaHus

1

Yucia 1 BEIYMCIIEHUS

ITorumarte n IMpaBUJIBHO y1'IOTp66J'I$ITB TEPMHHBI, CBA3aHHBIC C HATYPAJIbHBIMH YHCJIaMHU, OOBIKHOBEHHBIMHU U JACCATUYHBIMU

L IpoosiMu

> CpaBHMBaTh M YHOPSIOYMBATH HATypallbHbleé YHCIIA, CPAaBHUBATh B MPOCTEHIIMX ClyyasX OOBIKHOBEHHBIE JIPOOH,
' JECSITUUHBIE PpooU

13 CoOTHOCUTH TOYKY Ha KOOPAMHATHOH (YMCIOBOM) MPSMOM C COOTBETCTBYIOIIMM €il 4MciIOM M M300pakaTh HaTypajbHbIC
' qyclia TOYKaMu Ha KOOPJIWHATHOU (YHUCIOBOM) MPSMOi

1.4 BrimonsATe apudmeTnyeckue AeHCTBUS ¢ HATYPaIbHBIMHU YUCIAMH, C OOBIKHOBEHHBIMHU JAPOOSMH B MIPOCTEUIIMX CITyYasix

1.5 BbINonHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN

1.6 OxpyrisaTh HaTypajabHbIE YHCIIA
2 Pemrenue TekcTOBEIX 3a1a4

51 Pemrate TekcTOBBIE 3amauM apupMETHYECKHM CIIOCOOOM M € TIOMOIIBI0 OPraHW30BAaHHOTO KOHEYHOTO Iepebopa Bcex
' BO3MO>KHBIX BAPUAHTOB

55 Pematp 3amaun, congepxaiine 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYMHBI: CKOPOCTh, BPEMs, PACCTOSIHUE, LI€HA, KOJINYECTBO,
‘ CTOMMOCTD

2.3 Hcnonb30BaTh KpaTKue 3alIUCH, CXEMbI, TaOIHUIIbI, 0003HAUEHUS IPU PELLIEHUH 3a7a4




Ilonp30BaThCd OCHOBHBIMH CAMHUIaAMH HM3MCPEHUA: LEHBI, MACChl, paCCTOAHHA, BPEMCHH, CKOPOCTH, BBIpAXAaTb OIHHU

24 €/IMHUIIBI BEIMYMHBI Yepe3 Apyrue

) s W3BnekaTh, aHaIM3UPOBATh, OICHMBATH MH(OPMAIMIO, TPEACTABICHHYIO B Ta0iuie, Ha CTOJIOYaTOl jauarpamme,
' WHTEPIPETHPOBATH NPEACTABICHHBIC JaHHBIC, HCIIOJIF30BATh JAHHBIC MTPH PEIICHUHN 33124
3 Harnsannas reomerpust

3.1 [Tonp30BaThCsl TEOMETPHYECKUMU MTOHATUSMU: TOYKA, IPSIMasi, OTPE30K, JIyd, YroJl, MHOTOYTOJIbHUK, OKPY)KHOCTb, KPYT

3.2 [TpuBOaUTE MPUMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA, UMEIONTHX (popMy M3YyHIEHHBIX T€OMETPUYECKUX (PUTYD

13 Hcronp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C yIJIaMH: BEpIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: yToJl, BEpIINHA, CTOPOHA,
' JIMaroHaNb; C OKPYXHOCTBIO: paJNyC, AUAMETP, LIEHTP

3.4 N300pakaTh U3y4eHHBIE TEOMETPHUYECKUE (PUTYPHI HA HETMHOBAHHOW M KJIETYATOW Oymare ¢ MOMOIIBIO IUPKYJISL U JIMHEHKH

35 HaxomuTe IJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHEM C TIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJlaHHOW JUINHBL;
' CTPOUTH OKPYXKHOCTB 33/IaHHOTO Pajiyca

16 Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB NPSMOYTOJIBHUKA, KBajpaTa JUId WX IOCTPOEHUS, BBIYMCICHUS IUIOLAAU U
' nepuMeTpa

37 Bbraucnare nmepuMeTp U IIIOMIaas KBaAparta, MpsIMOYToJbHHUKA, GUTYp, COCTABICHHBIX M3 MPSIMOYTOJIHHUKOB, B TOM YHCIIE
' ¢buryp, n300pakEHHBIX HA KJIeTYaTOl Oymare

18 [Tonp30BaThcss OCHOBHBIMU METPUUECKUMH €IMHUIIAMU W3MEPEHUS JJIMHBI, TUIOIIA/IM; BBIPAXKATh OJHU €UHULIBI BEJTMYMHbI
' qyepe3 Apyrue

19 Pacno3naBate mapasurenenunen, KyO, HCIIONB30BaTh TEPMHUHOJIOTHIO: BEpUIMHA, peOpo, I'paHb, U3MEPEHUS; HAXOAWUTh
' U3MEpeHHs apajuieNienumena, Kyoa

3.10 Brruucnare 00b6€M Ky0Oa, napasuienenumnesia no 3a1aHHbIM U3MEPEHUM, [10JIb30BaThCs €ANHULIAMU U3MEPEHUs 00bEMa

3.11 Pemrate Hec0XKHbBIE 3a/1a4X HA U3MEPEHHE T€OMETPUYECKUX BEIMYMH B MPAKTUUECKUX CUTYAIHIX




6 KIIACC

Koz IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOI'O 00111ero
NPOBEPAEMOro
o0pa3oBaHus
pe3yJbTara
1 YHucna 1 BIYUCICHUS
11 3HaTh U IOHUMATh TEPMHHBI, CBSI3aHHbIE C PAa3IMUYHBIMU BUJAMU YUCEN U COCO0AMH MX 3allHCH, IePEXOIUTh (€CIH 3TO
' BO3MOYKHO) OT OJTHOHM (hOPMBI 3aMKCH YKCIIa K JPYTou
12 CpaBHMBATH ¥ YHOPSIOUMBATH LIEJIBIE YMCIIA, OOBIKHOBEHHBIC U IECATHYHBIE IPOOH, CPABHUBATH YUCIIA OJJHOTO M Pa3HBIX
' 3HAKOB
13 BoinonHsATh, coyeTast yCTHbIE M MUCbMEHHbIE MPUEMBI, apu(MeTHYeCKUe IeHCTBUS C HATYPATBbHBIMU U IEJIBIMH YUCIIAMU,
' OOBIKHOBEHHBIMH U AECATHUHBIMU JAPOOSMH, TIOJIOKHUTEIBHBIMHA U OTPULIATEIEHBIMU YHCIIAMHU
14 BbluncnaTe 3HaYEHMsI YMCIIOBBIX BBIPAXEHHH, BBINOJIHATh NMPUKHUIKY M OLEHKY pe3yjbTaTa BBIYMCICHHI, BBIIOJIHATH
' Mpeo0pa30BaHUs YUCIOBBIX BBIPAXKEHUN HA OCHOBE CBOWCTB apU(PMETUUECKUX IEHCTBUI
1.5 OKpyrasTh LeNble Yicia U JeCATUYHbIE pOo0U, HAXOAUTh MPUOIKEHUS YUCEI
L6 CoOTHOCUTh TOYKY Ha KOOPAMHATHOM HPSAMOM C COOTBETCTBYIOIIMM €W YUCIOM M H300pakaTh 4MciIa TOYKAMHM Ha
. KOOPJAMHATHOM IIPSIMO, HAXOAUTH MOJTYJIb YHCIIA
1.7 CoOTHOCHUTH TOUKY B IIPSIMOYTOJIBHOM CUCTEME KOOPAUHAT ¢ KOOPAMHATAMU ITOM TOUYKU
1.8 OKpyrisTh Lienble yhcia U JeCATUYHbIe Apo0u, HAXOAUTh MPUOIMKEHUS YUCel
2 UucnoBble U OyKBEHHBIE BBIPAKEHUS
51 [TonumaTh 1 ynorpeOaTh TEpMUHBI, CBSI3aHHBIE C 3aMMChIO CTEIICHU YKCIIa, HAXOAUTh KBAaJpaT U KyO 4ucia, BBIYUCIATh
' 3HAYEHUS YHUCIIOBBIX BBIPAKEHUH, COAEpKAIINUX CTEIIEHU
2.2 [Tosib30BaThCs MpU3HAKaMU AEITMMOCTH, PACKIIAbIBATh HATYPAJIbHBIE YMCIIA HA TIPOCTBIE MHOKUTENIN
23 [Tonp30BaTbes MacITaboOM, COCTABIIATh MPOMOPILIUH U OTHOLIEHHUS
24 Wcnonb3oBath OykBbHI 11 0003HAUYEHHs YHUCENl MPH 3alUCH MATEeMAaTUYECKUX BBIPAXKEHUH, COCTaBISATh OYKBEHHbIE




BbIpaXXeHUs U (POPMYIIbl, HAXOAUThH 3HaYCHHsI OYKBEHHBIX BbIPAXKEHHM

2.5 Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemenue TekcToBBIX 3a1a4

3.1 Pemate MHOTOIIIAarOBBIE TEKCTOBBIC 3a/1a4l apU(PMETHIECKUM CTIOCOOOM

12 Pematp 3amaun, cBsI3aHHBIE C OTHOILIEHUEM, IPONOPLIMOHAIBHOCTHIO BEIMYMH, MPOLEHTaMH, peuiaTb TPU OCHOBHbIE
' 3aJa4u Ha JpoOu U MPOLEHTHI

Pemarp 3amaun, conepikalie 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIWYHHBI: CKOPOCTh, BpEMs, PpacCTOSHUE, LEHY,
33 KOJINYECTBO, CTOMMOCTb, TIPOU3BOJUTEIBHOCTD, BpeMsi, 00BEM pabOThI, UCHOB3Ys apupMETHYECKHE ACHCTBHS, OLEHKY,
IIPUKUKY; TOJI30BATHCA €IUHHUIIAMH U3MEPEHUSI COOTBETCTBYIOIUX BEINYNH

34 CocTaBnsTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a7jaun

3.5 W3Bnekath uHpOpMaluMIo, MPEACTaBICHHYIO B TaONmHUIaX, Ha JMHEHHOH, cTond4yaTrol WM KPYyroBOil Quarpammax,
' MHTEPIPETUPOBATH IIPEICTABICHHBIC JaHHBIE, UCIIONIb30BaTh JAHHBIC IIPU PEILICHUM 3aa4

3.6 [IpencraBnsaTh HHPOPMAIIHMIO C ITOMOIILIO TAOIUII, TMHEHHOW U CTOI0YATON AMArpaMM
4 Harnsgnas reomerpus

41 [IpuBoauTe mpuMepbl OOBEKTOB OKPYXKAIOLIET0 MHpA, UMEOMUX (OPMY H3YyUEHHBIX T€OMETPUYECKHX IUIOCKUX H
' MIPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI paBHBIX U CHMMETPUYHBIX QUTYD

47 N300pakaTh ¢ MOMOILBIO LMUPKYJS, JUHEHKH, TPAHCIOPTUPAa HAa HEJIMHOBAaHHON M KJeTyaTod Oymare H3y4eHHbIE
' IUIOCKHE FreoMeTpuueckre GUrypbl ¥ KOHQUrypauuu, CAMMETPHUYHbIE PUTYPbI

43 [Tonmp30BaTbcsl TE€OMETPUYECKUMHU TOHATHSMM: paBEHCTBO (UTYp, CHUMMETPHUS; HCIOJIB30BaTh TEPMHUHOJIOTHIO,
' CBSI3aHHYIO C CUMMETPHUEN: OCh CUMMETPHH, LICHTP CUMMETPUU

44 HaxoauTh BeMUYMHBI YITIOB U3MEPEHUEM C TIOMOIIbIO TPAHCIIOPTUPA, CTPOUTH YTJIbl 3a/1aHHOM BEJIMYUHBI, [T0JI30BATHCA
. IIpY PELIECHUH 3a/1a4 I'PalyCHOM MEpOH YIJIOB, paCIIO3HABATh HA YEPTEKAX OCTPBIU, IIPSIMOU, Pa3BEPHYTHIN U TYIION YIJIbI

45 BbluMcnaTe NIMHY JIOMaHOW, MEPUMETP MHOTOYIOJbHHMKA, IOJIB30BAThCS €OVMHHUIIAMH WU3MEPEHMs [UIMHBI, BBIPAXKATh
' OJIHU €IMHULIbI U3MEPEHUS JJIMHBI YEPE3 Ipyrue

4.6 Haxonuts, ncnonb3yst 4epTEKHBIE NHCTPYMEHTBI, PACCTOSHUA: MEXAY IBYMS TOYKAaMH, OT TOYKH O IPSIMOH, IIUHY




IyTH HA KBAJIPaTHOU CETKE

Breraucaars IIomaiab (1)I/II‘yp, COCTAaBJICHHBIX U3 IMPAMOYT'OJIbHUKOB, UCIIOJb30BATH pa36I/I€HI/Ie Ha MpsAMOYTOJIbHUKH, Ha

4.7 paBHBIE (DUTYpBI, JOCTpaMBaHUE 10 NPSMOYTOJIbHUKA, IMOJIB30BaThCS OCHOBHBIMU EAMHUIIAMU W3MEPEHHMS IUIOIIAJIH,
BbIpaXaTb OJHU CAWMHUILIBI U3MCPCHUA IIJIOIIAU Y€PE3 APYTUc

43 Pacnio3HaBaTh Ha MOJENAX U M300paKEHHSIX MUPAMUAY, KOHYC, ILHJIUHIpP, MCIIOIB30BaTh TEPMHHOJIOTUIO: BEPIIMHA,
' pebpo, rpaHb, OCHOBaHUE, Pa3BEPTKA

4.9 N300paxaTh Ha KiIeT4aToil Oymare npsIMOYTOJIbHBIHN Mapaienenumnes

4.10 Bbruncnare 00bEM MpSAMOYTOJIBHOTO Tapajulesenumena, Kyba, MOoJb30BaThCs OCHOBHBIMH EIMHUIIAMU H3MEPEHHUs
' 00béMa

4.11 Pemarts HecnoxHbBIE 3a1a41 Ha HAXOXKACHHUEC TCOMCTPUUCCKHUX BCIIMYNH B IPAKTUYCCKUX CUTYyalluAX




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

5 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 HarypanbHble uncna u HyJb
. Harypanbnoe wuyucno. Psg nHarypampHbix uymcen. Yucno 0. M3o0pakeHne HaTypaldbHBIX 4YHCET TOYKAMH Ha
' KOOPJIMHATHOM (YUCIIOBOI) MPsSMOK
1.2 [To3unmonHas cucrema cuncinenus. PuMmckas Hymepanus. JlecsituuHas cucrema CUuciaeHus
1.3 CpaBHeHME HaTypalbHBIX YHCEI, CPABHEHUE HATYPAJbHBIX yuced ¢ HylaéM. OKpyTiieHne HaTypallbHbIX YUCEN
Crnosxenue, BBIYUTAHUE, YMHOKEHHUE U JIEJICHUE HATypalibHbIX yucesl. CBOMCTBO HyJIs MPHU CIOKEHUH, CBOMCTBA HYISI U
1.4 €IMHUIIBI TpU YMHOXeHMU. llepemecTHTenbHOE M COYETAaTENIbHOE CBOWCTBA (3aKOHBI) CJIOXKEHUS M YMHOXEHUS,
pacnpeneuTeNbHOE CBOMCTBO (3aKOH) YMHOMXKEHUS
1.5 Hcnonb3oBanue OykB 17151 0003HAUEHUSI HEU3BECTHOI'O KOMIIOHEHTA M 3aIIUCH CBOIMCTB apu(MeTHUeCKuX AeicTBUI
16 Jenutenu u KpaTHbIE YUCIa, pa3iioxkeHUue Ha MHOUTeNU. [IpocTsie U coctaBHble uncia. [IpusHaku nenumoctu Ha 2, 5,
’ 10, 3, 9. /lenenue ¢ ocTaTKOM
1.7 CreneHb ¢ HATYpaJIbHBIM MOKa3aTeleM. 3aluCh YMCIIa B BUJE CYMMBbI Pa3psIHbIX CIaraéMbIX
UucnoBoe BbIpakeHUE. BpluuciaeHne 3HAYEHUN YHUCIOBBIX BBIPAXKECHHM, TMOPSAIOK BBIMOJHECHHUS JICHCTBHIA.
1.8 Hcnons3oBanre 0pu BBIYUCICHUSIX TNEPEMECTHUTEIIBHOIO M COYETATENIbHOI'O CBOMCTB (3aKOHOB) CJOXKEHUS U
YMHOXEHUS, paCIpeeIUTEIHHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBienue o apoOu Kak criocoOe 3amucu 4acTu BeanurnHbl. OOBIKHOBEHHBIE 1po0u. [IpaBuibHbIe U HENPAaBUIbHBIE
2.1 npobu. CmemanHas ApoOsk, MpeIcTaBlIeHne CMEIIaHHON ApOoOH B BUJIE HENIPABUIBHOM IpoOU U BBIJEICHHE LSO YacTu
yyclia U3 HempaBUIbHOM npobu. M300paxkenue 1podeil ToukaMu Ha YUCIIOBOM MPsIMOi




2.2 OcHoBHoe cBoiicTBO Apodu. Cokpamenue apodeit. [IpuBeneHue npodu Kk HOBoMy 3HamMeHartemto. CpaBHEHUE IpoOeit

53 CrnoxeHue W BbIYMTaHUE JpoOeil. YMHOXKEHHE M JieleHue apodeid, B3auMHO-oOpaTHble ApoOu. Haxoxknenue yactu
. LIEJI0T0 U IIeJIOTO M0 €ro 4acTu

)4 Hecatuunas 3anuch apoOeit. [lpencraBieHue necaTHdHOW IpoOM B BHIE OOBIKHOBEHHOW. M300paskeHHe MeCSATHYHBIX
' npo0eii ToukaMu Ha YuciioBoi mpssMoid. CpaBHEHUE JECATHYHBIX ApoOei

2.5 Apudmernueckue 1eicTBUA ¢ NeCATUYHBIME Ipo0siMu. OKpyTieHHe AeCATHYHBIX IpoOei
3 Pemenue TekcToBBIX 3a7a4

3.1 Pemenue TeKCTOBBIX 3a71a9 apruPMETHISCKUM CIIOCOOOM

12 Pemenue noruueckux 3anay. Pemenue 3agad nepedopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcnonb30BaHue NMpU pelieHun
' 3aja4 TaOJIUIl U CXeM

Pemenune 3agad, copepxkallMx 3aBHCHUMOCTH, CBS3BIBAIOIIUE BEIUYMHBL: CKOPOCTb, BpEMS, DPACCTOSHHUE, IIECHY,
33 KOJINYECTBO, CTOMMOCTh. ENMHUIIBI U3MEPEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXTY
€AMHULIAMU U3MEPEHMSI Ka)KIOW BEJIMYMHbI

34 Perienne 0CHOBHBIX 3a/1a4 Ha ApoOH

3.5 [IpencraBneHue JaHHBIX B BUJE TAOIUL], CTOJIOYATHIX AUArpaMM
4 Harnsnnas reomerpus

il Harnsaanele npencraBienus o Gurypax Ha IJIOCKOCTH: TOYKA, HpsMas, OTPE3OK, JIyd, yroJj, JIOMaHasi, MHOTOYTOJIbHUK,
' OKPYKHOCTb, KpyT. YT0i1. [IpsAAMOIA, OCTpBIH, TylIOM U pa3BEPHYTHINA YIIIbI

12 JlnuHa oTpe3ka, METpUYECKHE €IWHMIBI JUIMHBL JUJIMHA JIOMaHOW, NEepUMETp MHOTOyroibHuKa. W3mepeHue u
' IIOCTPOECHHE YTIJIOB C IOMOUIBIO TPAHCIIOPTUPA

43 Harnsanele npenactaBieHus o GUrypax Ha IUIOCKOCTH: MHOTOYTOJBHHK, MPSIMOYTOJBHHK, KBaJpaT, TPEYTOJIbHUK; O
' paBeHCTBe QUryp

a4 N3o06paxenue Guryp, B ToM yuciie Ha kietyaToil 6ymare. [loctpoenue koHurypanuit u3 yacteit npsiMo, OKpy>KHOCTH

Ha HEJIMHOBAHHOM U KJI€TYaTOM 6yMare. Hcnonbs30BaHNue CBOMCTB CTOPOH H YTIJIOB IIPAMOYTOJIbHUKA, KBaJApaTa




45 [Mnomaap MPSAMOYTrONbHUKA W MHOTOYTOJNBHUKOB, COCTaBICHHBIX W3 MPSIMOYTOJIBHHKOB, B TOM 4Hcle (uryp,
' M300paXEHHBIX HA KIIETYAaTON Oymare. EMWHUIIBI N3MEepEHUS TUTOIIA TN
Harnsmaeie ipeicTaBieHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIBHBIN Mapaiielienume, Ky0, MHOTOTpaHHUKH.
4.6 N3o00paxkenne mpocTeHIMX MHOTOrpaHHUKOB. Pa3Béprkum kybOa u mapamnenenunena. Co3maHue Mojesei
MHOTOTPaHHUKOB (13 Oymaru, IpOBOJIOKH, IJIACTHIIMHA U IPYTUX MaTepHUajIoB)
4.7 O06BEM IPSIMOYTOJILHOTO TIapayuienenuneaa, kyoa. Equauiier nsmepenns oobéma
6 KJIIACC
IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
Kon
1 HarypanbsHble yncna
ApudmeTnueckue IEUCTBUS C MHOTO3HAUHBIMHM HATypalbHBIMH 4YHcIaMH. UUCIOBbIE BBIPAXECHHsI, MOPSIAOK JEHUCTBUH,
1.1 UCTIONIb30BaHNEe CKOOOK. VCIoNIb30BaHNe TIPU BBIYMCICHHUSIX TIEPEMECTUTEILHOTO U COYETATEILHOTO CBOMCTB CIIOKEHUS U
YMHOKEHUS, pacCIpeIeIUTEIHLHOIO CBOMCTBA YMHOKEHUS
1.2 OKpyriaeHue HaTypajibHbIX YUCEN
13 Jlenurenu W KpaTHbIE 4YMCIa, HAUOONBIIMKA OOIIMI JenuTenb U HauMeHblee oOlnee KpaTHoe. J(eTMMOCTh CyMMBI H
' MIPOU3BEICHUS
1.4 JleneHnue ¢ octaTkoM
2 Hpobu
2.1 OOBIKHOBEHHAs IpoOb, OCHOBHOE CBOWCTBO ApOOH, COKpamieHue apodei. CpaBHEHHE U YIIOPSAOYUBaHUE TpoOei
2.2 Pemenue 3a1au Ha HAXOXACHUE YaCTH OT IIEJIOTO U IEJI0T0 MO ero 4yacTu. JIpoOHOE YuCiIo KaK pe3ysibTatr JeIeHUs
)3 [IpencraBnenue aecATUIHON OpOOH B BUIE OOBIKHOBEHHOW JAPOOH W BO3MOXKHOCTH MPEACTABJICHHS OOBIKHOBEHHOUW IpOOH
' B BHUJE JCCATUUIHOU




I[eCﬂTI/I‘-IHBIC ,[[pOGI/I U MCTpHUYCCKasA CUCTEMaA MCDP. ApI/I(I)MeTI/I‘-IGCKI/Ie JEUCTBHS W YHCJIOBBIC BBIpAXKCHUA C

24 OOBIKHOBEHHBIMU U JI€CATUYHBIMU IPO0SIMU

2.5 OtHowuenue. [lenenue B JaHHOM OTHoueHUH. Macmital, nponopius. [IpumeHeHue nmponopuuii mpy peleHny 3a1ad

"6 [lonsiTe mpoueHta. Bpluncienune NporneHTa OT BEIUYMHBI M BEIUYMHBI MO €€ MpOLEHTY. BbIpakeHHe NpOLEHTOB
' JeCATUYHBIMU Jpo0siMu. PerieHre 3a1a4 Ha IPOLIEHTHI. BrIpaskeHre OTHOIIECHHSI BETTMYUH B ITPOLIEHTAX
3 [Tono>xuTenbHBIE M OTPULIATENIBHBIE YHCIA

31 ITonoxurensHple U OTpULIATENbHBIE YKciia. L{enble yncna. Moayis 4yucia, reoMeTpudecKast MHTepIpeTanus MOAYJIs YUCIIa.
' N3o00pakeHne uncen Ha KOOPAUHATHOM npsiMoid. UncioBbie mpoMexyTku. CpaBHEHHE YnCes

3.2 ApudmeTnueckue JeiCTBHS € MOJIOKUTEIHHBIMU U OTPULIATEIHHBIMU YHCIIAMHU

33 [IpsimoyronbHasi cucTeMa KOOPAWHAT Ha IJIOCKOoCcTH. KoopawHaTel TOYKM Ha IUIOCKOCTH, abcuucca W OpAMHATA.
' [Toctpoenue Touek U GUTYp Ha KOOPAMHATHOHN TIIOCKOCTH
4 BykBeHHbIE BbIpa)KE€HUS

41 [Ipumenenne OyKB Ui 3allUCH MaTEeMAaTUYECKUX BBIPAKEHHH W TpeanoxeHnid. CBoicTBa apu(METHYECKUX JEHCTBHM.
' ByKBeHHBbIE BBIpaKE€HUS U YUCIIOBBIE NIOJICTAHOBKU. byKBEHHbIE PaBEHCTBA, HAX0K/IEHUE HEN3BECTHOTO KOMIIOHEHTA

4.2 ®Dopmysl, HopMyITbl IEpUMETpPa U TUIONIAIN MPIMOYTOJIbHUKA, KBajipaTa, 00bEMa mapanenenumnena u Kkyoa
5 Pemenue TekcToBBIX 3a1a4

5.1 Penienune TekcTOBBIX 3371a4 apu(METHUECKUM CIIOCOOOM

5.2 Pemenune normueckux 3agad. Pemenne 3agau nepe6opom BceX BO3ZMOKHBIX BAPHAHTOB

Pewenne 3anay, conepKammx 3aBUCUMOCTH, CBSA3BIBAIOLINX BEJIUYHMHBI: CKOPOCTb, BPEMs, PACCTOSHUE, LIEHA, KOJIUYECTBO,
53 CTOUMOCTb, MPOU3BOJAUTENHLHOCTh, BpeMs, 00BbEM paboThl. EnuHUIBI H3MEpEeHHs: Macchl, CTOMMOCTH, PACCTOSHUS,
BpPEMEHM, CKOPOCTH. CBSA3b MEXKAY EANHUIIAMU N3MEPEHUS KaXK101 BEINYMHBI

s4 Pemenue 3anau, CBS3aHHBIX C OTHOILIEHUEM, IPONOPLMOHATIBHOCTBIO BEIMYHH, ITPOLIEHTAMH; PELIEHHE OCHOBHBIX 3a/1a4y Ha
' JIpoOY ¥ TIPOLICHTHI

5.5 OrneHKa ¥ PUKHUKA, OKPYTJIeHHE pe3yiabTaTa. CocTaBiaeHUue OYKBEHHBIX BBIPAKEHHUH 10 YCIIOBHIO 3a/1a4H.




5.6 [IpencraBieHne JaHHBIX ¢ TOMOIIBIO Ta0IUI M quarpaMM. Cton04areie quarpaMmbl. UTeHHe KpyroBBIX JUarpaMm
6 Harnsanas reomerpus

6.1 Touka, npsAMasi, OTPE30K, JIy4, yroJl, JJIoMaHasi, MHOTOyTOJIbHUK, YETHIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT

6.2 B3aumHoe pacnonoxeHue IByX MpsIMbIX HA IJIOCKOCTH, NapaJljIesIbHbIE NPSAMBbIE, IEPIIEHIUKYIISPHBIE ITPSIMbIE

6.3 M3mepenne pacCTOSTHUN: MEXKY IBYMs TOYKaMH, OT TOYKH 1O MPSIMOM, JJIMHA MaplIpyTa Ha KBaIpaTHOM CETKe

6.4 H3mepenne u mocTpoeHue yrioB ¢ HOMOIIbIO TPAHCIOPTHPA

6.5 Buael TpeyroabHUKOB: OCTPOYTOJIBHBIHN, IPSAMOYTOJIbHBIN, TYIIOYTOJIBHBINA, paBHOOEIPEHHBIN, pABHOCTOPOHHUI

6.6 UYetpipéxyronbHuk. [IpsiMOyroiasHUK, KBaApaT: UCIIOIb30BaHHUE CBOMCTB CTOPOH, YIJIOB, AUArOHAJIEH

6.7 N300pakeHre reoMeTpuyeckux (puryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BAHUEM LUPKYJIsA, JTUHEWKH, YrOJIbHUKA,
' Tparcnoptupa. [locTpoeHus Ha kineT4aroit Oymare

6.8 [TepumeTp MHOIOyTOJIbHUKA

6.9 [TonsTHe MyoIamy GUTYpHl, €TUHHUIBI H3MepeHus Tiomaan. [Ipubnmxénnoe naMepenue mionaay Guryp, B TOM 4iciie Ha
' KBaJIpaTHOMU CETKE

6.1
0 [TpubnuxE€HHOE N3MEpEHUE JUTMHBI OKPY>KHOCTH, IUIOLIAIU Kpyra

6.1
: CumMeTpus: LIeHTpasibHasA, oceBast U 3epKajbHas. [locTpoeHne cuMMETpUYHBIX QUTYDP

61 Harnsinele npeacTaBieHus 0 NPOCTPAHCTBEHHBIX (pUrypax: mapajienenumes, Ky0, npusma, nupamujia, KOHyC, HWIHHAD,
é map u cgepa. M3obpaxenue npoctpancTBeHHBIX (uryp. [Ipumeps! pa3zBEPTOK MHOTOIPAaHHHMKOB, IHJIUHApPA U KOHYCA.

Co3znanue Mozenei MpoCcTpaHCTBEHHBIX (pUryp (u3 Oymaru, IpoBOJIOKH, IUTACTHIINHA U APYTUX MaTepPHAJIOB)
6.1

[TonsiTe 06BEMa, eAMHUIBI U3MepeHust 00bEMa. O0BEM NPAMOYTOIIBHOTO MapaslieNenunena, Kyoa




YueOHbIl Kypc «AJredopa»

HOACHUTEJIBHAA 3AIINCKA

AnreOpa sBISIETCSI OAHUM U3 OMOPHBIX KypPCOB OCHOBHOI'O 0OIIEero o0pa3oBaHus: OHa 00€CTIEUMBAET U3YUEHHUE IPYTUX
JTUCLUIUINH, KaK €CTECTBEHHO-HAYYHOI0, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOEGHHE HEOOXOAMMO IS MPOJIOJDKCHUS
oOpa3oBaHus U B MOBCEAHEBHOW >KWU3HU. Pa3BuTHE y O0OyYalOMMXCS HAyYHBIX MPEACTABICHUNA O NPOUCXOKICHUU U
CYIIIHOCTH ajreOpanveckux aOCTpakiui, crnocode oTpakeHUs MaTeMaTHUYEeCKOM HAYKOU SIBIIGHUN U MPOIIECCOB B MPUPOJIE U
OOlIECTBE, PO MATEMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM IO3HAHMM M B MPAKTHKE CIOCOOCTBYET (HOPMUPOBAHUIO
HAay4YHOTO MHPOBO33PEHHUSI U KAYECTB MBINLICHUs, HEOOXOIUMBIX JUIS aJanTalid B COBPEMEHHOM ITM(POBOM OOIIECTBE.
N3yuenue anreOpbl oOecnieYWBaeT pa3BUTHE YMEHHsI HaONI0JaTh, CPaBHUBATh, HAXOJWTHh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTU apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOU JCUCTBUS M BBIBOJBI, (hOPMYIHPOBATH
yTBepkieHus. OcBoeHHEe Kypca ainreOpbl 00ecreunBaeT pa3BUTUE JIOTHYECKOTO MBIIIJIEHUS! 00yYarOUUXCsl: OHU UCTIOIb3YIOT
JETYKTUBHBIE U UHIYKTHUBHBIE PACCYXICHHUsA, 0000IIEHNE W KOHKpPETU3AIMI0, a0CTparupoBanue u a"ayioruto. OOyueHue
anreOpe mpernoiaracT 3HaUUTENbHBIN 00bEM CaMOCTOATEIIBHON AESATEILHOCTH O0YYalOIUXCs, MO3TOMY CAMOCTOSITEILHOE
perieHue 3aa4 ABIsSIeTCs peaju3aluei 1esTeIbHOCTHOTO MPUHIUIIA 00ydYeHUSI.

B crpykrype mnporpammbl ydeOHOro Kypca «Ainredpa» isi OCHOBHOTO OOIIero o0pa3oBaHUs OCHOBHOE MECTO
3aHUMAIOT COAEPKATEIHHO-METOIUUECKUE JIUHUM: «YHClIa U BBIYUCICHUS, « AJIre0OpandecKue BhIpaKeHUsD, « Y PaBHEHUS U
HepaBeHCTBa», « DyHkiuny». Kaxaas u3 3Tux cojepKaTeabHO-METOANYECKUX JIMHUI pa3BUBACTCSA HA MPOTSHKEHUU TPEX JIET
U3YYEHUS Kypca, B3aUMOJCHCTBYSI C IPYTUMU €Tr0 JUHUSAMU. B xo/1e n3ydeHus: yaeOHOTO Kypca 00ydarommuMcsi TPUXOIUTCS
JIOTUYECKU PACCYKAaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca
«AnreOpa» BKJIIOUYEHBl HEKOTOPBHIE OCHOBBI JIOTMKH, MPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiiaX MaTeMaTH4YeCKOIo
o0pa3oBaHMsT U CIOCOOCTBYIOIIKME OBJAJACHUIO OOYYaIOIIMMUCS OCHOB YHHBEPCAJIHHOIO MAaTEMAaTUYECKOTO S3bIKA.
CopeprkaTenbHOM U CTPYKTYPHOH 0COOCHHOCThIO YUeOHOTO Kypca « Anredpay sSBISIETCS €ro MHTETPUPOBAHHBIN XapaKTep.



Conepxkanve JwmHHM <«YucCia W BBIYUCICHHUS» CIY)KUT OCHOBOW IS JaldbHEHIIET0 W3y4YeHUsS MaTEMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINUXCS JJOTUIECKOTO MBITIUICHUS, POPMUPOBAHUIO YMEHUS MMOJTH30BATHCS AJITOPUTMAMH, A
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJAMMBIX JUIsl TIOBCEHEBHOM XM3HHU. Pa3BUTHE MOHSATHS O YUCIE HA
YPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUSl CBSA3aHO C PAlMOHAIBHBIMM U UPPALUOHAIBHBIMH YHUCIaMH, (pOpMUpOBaHHEM
MIPEICTABIICHUA O JACHCTBUTEIHPHOM 4YHCJE. 3aBEPIICHHUE OCBOCHHUS YHWCIOBOW JIMHUW OTHECEHO K CpeaHEeMy OOIemMy
00pa3oBaHUIO.

Copepxkanue NOBYX alnreOpanyecKux JWUHUNW — «ANTeOpandecKkre BBIPAKCHUS» M «YPaBHEHUS W HEPABEHCTBA»
CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYalOMXCS MaTeMaTH4eCKOro ammapara, HEOOXOJUMOTO /Ui peIIeHUus 3aaad
MaTEMaTHUKH, CMEXHBIX MPEIMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTro 00ImIero oOpa3oBaHHUS
y4eOHBII MaTepHall TPYIIUPYETCS BOKPYT PAIMOHATBLHBIX BRIpAKCHHHN. AJreOpa TIEMOHCTPUPYET 3HAUYCHUE MATEMATHKH KaK
S3bIKA JIJIS1 IOCTPOSHUSI MAaTEMATUIECKUX MOJIEJICH, OMMCaHUs MIPOIIECCOB U SIBICHUN peaibHOro Mupa. B 3amaun oOyuenus
anredpe BXOJST TaKkKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIILIEHUS, HEOOXOIUMOI0, B YaCTHOCTH, JJII OCBOCHUS
Kypca HMH(POPMATHKH, W OBJIAQJCHUEC HAaBBIKAMHM JIETYKTUBHBIX paccyxkaeHuid. IIpeoOpa3zoBaHue CHUMBOJBHBIX (GOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CTOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPUYECTRY.

Conepxanne pyHKIIMOHATBHO-TPaUISCKOM JIMHUU HAIICJICHO Ha MOJIyYeHHe O0yJaroMUMHUCS 3HAHUH O QYyHKIHMAX KaK
BaKHEHIIEH MaTeMaTUYECKON MOJENH ISl ONMUCAHUS U UCCIIEAOBAHMS Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUHN B MPUPOJIE U
obOuiectBe. WM3yueHue marepuana CcrnocoOCTBYET pa3BUTHIO Y OOYy4YalOIIMXCAd YMEHHSI UCIHOJIb30BaTh pa3jiuvHbIC
BBIPA3UTEHHBIC CPECTBA S3bIKA MATEMATUKHU — CIIOBECHBIC, CHMBOJIMYECKHUE, Tpadudeckue, BHOCUT BKJIAJ B (hOPMHPOBAHUE
MPEICTABIICHUI O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY MjaHy B 7-9 kjaccax u3ydaercs y4eOHbIH Kypc «AJreOpay», KOTOPBIA BKJIIOYAET CJIEIYIOLIUE
OCHOBHBIE pa3JieNbl coaepx aHus: «Yucaa U BEIYHCICHUS», «AJIreOpandecKre BBIPAXKEHUMD», «YPAaBHCHUS W HEPABCHCTBAY,
«DyHKIAW.

Ha usyuenue yuebHOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kitacce — 102 ygaca (3 yaca B Hezento), B 8 Kjacce —
102 gaca (3 yaca B Heznento), B 9 kimacce — 102 gaca (3 gaca B HEeI0).

COAEPKAHUE OBYUEHUSA

7 KIIACC



Yuciia ¥ BBIYUCTICHUSA

Jpobu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OJHOM (OpMBI 3amucH apodelt K apyroil. IToHsTHEe panmoHaIBHOTO
qucia, 3aluch, CPaBHEHME, YHOPSAOYMBAHUE pPALMOHAIBHBIX Yucel. ApupMETHYECKHE NEUCTBUS C PalUOHAIBHBIMU
yuciiamu. Pemienue 3a1ay u3 peasibHOM MPaKkTUKKU HA YacCTH, Ha JIPOOH.

CrerneHb ¢ HaTypaJIbHbIM IOKa3aTelIeM: OIpeesieHne, MpeoOpa3oBaHue BhIPAKEHUN HAa OCHOBE OIPEACIICHUS, 3alUCh
Oonpmnx uyncen. [IpomeHTsl, 3amUCh MPOIEHTOB B BUAE ApOoOM W ApoOM B BUAE MPOIECHTOB. Tpu OCHOBHBIC 3aJaud Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEaIbHON IIPAKTHUKHU.

[IpuMeHeHnE MPU3HAKOB JIETMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATYPaIbHbIX YHCEIL.

PeanbpHble 3aBUCUMOCTH, B TOM YHUCJIE NpsAMasi 1 00paTHasi MPONOPLUHUOHATBHOCTH.

AuredOpanvecKkue BhIPaKeHU

IIepemeHHbBIE, YMCIOBOE 3HAYCHHUE BBIPAXKECHUS C NIEpEMEHHOU. JlomycTumble 3HaueHUs nepeMeHHbIX. [IpeacraBnenue
3aBUCUMOCTH MEX]ly BEIMYMHAMHU B BUJEe (opmyisl. Beraucienus no popmynam. [IpeodpasoBanune OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO PaBHbIE BBIPAXKEHHUA, MpaBUja NpeoOpa3oBaHUs CyMM U MPOU3BEICHUMN, MpaBuia PACKPBITUS CKOOOK U
IpUBEICHUS TOJOOHBIX CIIaraeéMbIX.

CBoliCcTBa CTENEHU C HATYypaJbHBIM OKA3aTEJIEM.

OpHowieHbl U MHOTOWIEHbl. CTeneHb MHOrowieHa. CIOKE€HHE, BBIYMTAHHE, YMHOXKEHHE MHOrOYJIEHOB. DOpMYIIbl
COKpPalIEHHOIO YMHOXKEHMS: KBaJgpaT CyMMBbl M KBaapar pa3HocTH. Popmysia pa3HOCTH KBaApartoB. PasnoxkeHue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHUS, IIpaBUiIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCUILHOCTh YPAaBHEHUM.

JInHenHoe ypaBHEHHE C OJHOU NEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO YPaBHEHUs, PEIICHUE JIMHEWHBIX YPaBHEHU.
CocraBneHue ypaBHEHHI 110 YCIOBUIO 33a4i. Permenue TeKCTOBbIX 3a/1a4 C IOMOUIBIO YPABHEHUH.

JluneitHoe ypaBHEHHME C JBYMsI TEpeMEHHbIMU M ero Tpaduk. Cucrema IBYX JIMHEHHBIX ypaBHEHUH C JBYyMS
nepeMeHHbIMH. PelieHue cucreM ypaBHEHUH CrocoOOM MOJICTaHOBKH. [Ipumepbl pelnieHusi TeKCTOBBIX 3a7a4 C MOMOIIBIO
CUCTEM YPABHECHUM.

DOyHKIUU

Koopannara Touku Ha nipssMoil. HuCIIoBbIE TPOMEXKYTKHU. PaccTosiHre MexX 1y ABYMsI TOUKAMU KOOPJAWHATHOM MPSAMOM.

[IpsimoyronbHasi cucreMa koopauHaT, ocu Ox u Oy. Abcuucca U OpAMHATA TOYKM HAa KOOPJAMHATHOM IJIOCKOCTH.
[Tpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpadukoB peaibHbIX 3aBucuMocTeld. llonstue Qynkuuu. I'paduk



¢bynkuuu. CpoiictBa (yHkuuil. Jluneiinas ¢dynkuus, e€ rpadux. I'papuk dynkuum y = [x|. ['paduueckoe pemienue
JIMHEWHBIX YPaBHEHNN U CHUCTEM JIMHENHBIX YPAaBHEHUM.

8 KVIACC

Ymncsia v BBIYMCJIEHUS

KBaapatHblil KopeHb U3 uucia. [lonstue 00 uppauroHasbHOM yucie. JlecaTUUHbe MPUONMKEHHUSI UPPALMOHATBHBIX
yuces. CBolicTBa apu(pMETUYECKUX KBAJIPATHBIX KOPHEW M MX MPUMEHEHUE K NMPeoOpa3oBaHUIO YMCIIOBBIX BBIPAKEHUN U
BBIYMCJICHUSAM. [[€MICTBUTEIILHBIE YHCIIA.

Crenens ¢ uenpIM nokaszareneM u €€ ceorictBa. CTaHIapTHas 3allACh YHCIIA.

AnreOpanyeckue BhIpaKkeHUSIAJIredpandyeckue BbIPasKeHHUs

KBagpaTHbIil TpEXUIEH, pa310KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpaunyeckas 1poOb. OCHOBHOE CBOMCTBO aireOpanyeckor podu. CioxeHue, BBIUYMUTAHUE, YMHOXKEHUE, JCIICHHUE
anredpanyeckux apoodeit. ParmonanbHbie BRIpaKEHUS U UX MPeoOpa3oBaHUe.

YpaBHEHNS U HEpABEHCTBAY PABHEHHUS U HEPABEHCTBA

KBanpatHoe ypaBHenue, (opmyna KopHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenuwe ypaBHeHHIA,
CBOJSIIIMXCS K JINHEWMHBIM U KBaipaTHbIM. [IpocTeliiine 1poOHO-pannoHaIbHbIE YpaBHEHUS.

['padmueckas wHTEpHpeTans ypaBHEHUH C ABYMS TEPEMEHHBIMH W CHCTEM JIMHEWHBIX YpaBHEHUW C JBYyMS
nepeMeHHbIMU. [IprMepsl perieHrs CUCTEM HEJTMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1ay anreOpanyecKuM CriocoOoM.

YucnoBble HEpaBEHCTBA U UX CBoMCTBAa. HepaBeHCTBO ¢ OTHOW IepeMeHHONW. PaBHOCWIBHOCT HEpAaBEHCTB. JIMHENHbBIE
HEPABEHCTBA C OAHOM nepeMeHHOM. CHCTEMBI INHEMHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue pynkuuu. O6macTh onpeaeneHrs U MHOKECTBO 3HaUeHU pyHKIuU. CriocoObl 3aaHust QyHKIIHM.

['paduk dyukiuu. UreHue cBoicTB GpyHKIMH 110 €€ rpaduky. [Ipumepsl rpadhukoB GyHKIHM, OTpakarolUX peabHbIC
MIPOLIECCHI.

@DyHKIMYU, OMICHIBAIOIINE TPSIMYIO U 00paTHYIO MPOTMOPIIMOHAIbHBIE 3aBUCUMOCTH, UX rpaduku. OyHkuuu y = x2, y =
x3, y = \x, y=|x|. [padudeckoe perieHie ypaBHEHHIT 1 CHCTEM yPaBHEHHIA.



9 KUIIACC

Yucna 1 BBIYMCICHUA

PannonanbHbple 4Kclia, HppalMOHAIBHBIE YHWCIA, KOHEYHblE W OECKOHEUYHbIE JeCATUYHBbIE ApoOH. MHOXKECTBO
JCCTBUTENBHBIX YHUCEN, JEHCTBUTENBHBIE 4YHCIIa Kak OECKOHEYHBbIE JeCATHYHbIE apobu. B3anMHO OAHO3HAYHOE
COOTBETCTBHUE MEXKIAY MHOKECTBOM JIEUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOU IPSAMOM.

CpaBHEHHE NEHCTBUTENBHBIX YHCEN, apU(PMETHUECKUE TEHCTBUS C NEHCTBUTEIbHBIMU YUCIIAMHU.

Pa3mepbl 00BEKTOB OKPYKAIOIIET0 MUPA, JUTUTEILHOCTh ITPOLIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmxénnoe 3HaYeHNE BETMYUHBI, TOUHOCTh Npubmmkenus. Okpyriaenue uncen. [Ipukuaka u oleHka pe3yabTaToB
BBIUHCIICHUH.

YpaBHeHUs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOAAIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHWH, CBOIAIIMXCA K KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepsr
pelIEHNs] YPABHEHUN TPETHEN U YETBEPTOM CTENICHEHN PA3JI0KECHUEM HA MHOXKUTEU.

Pemenne qpoOHO-pallnOHATBHBIX ypaBHEHUH. PellleHne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NepeMEeHHbIMH U ero rpaduk. PemieHue cucreM JBYX JIMHEWHBIX YpaBHEHUH C ABYyMS
nepeMeHHbIMH. Pelienne cucteM IByX ypaBHEHMI, OJHO U3 KOTOPBIX JUHEHHOE, a Jpyroe — BTOpoil cteneHu. I'paduueckas
WHTEpIIpETalNs CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TekcTOBBIX 3a7au alredpandeckum crocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penrennie TMHENHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM. PeleHne cuCTEM JTMHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOM.
KBanparnsie HepaBeHCcTBa. ['paduueckas nHTEpIpeTalysi HEPaBEHCTB U CUCTEM HEPAaBEHCTB C JIBYMs [IEPEMEHHBIMHU.

DOyHKUIMHA

KBanparnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabomna, KoopauHATBl BEpPIIMHBI MapaloJibl, OCb CUMMETPUU
napaboJIbl.

I'paduxu byukumit: y = kx, y =kx + b, y=k/x, y =x3, y = Vx, y = |x| , 1 ux cBoiictBa.

YucioBbIE OCIEI0BATEILHOCTH U IPOrPeCcCUH

[ToHsiTHE YMCTIOBOM MOCIIENIOBATEILHOCTH. 3a/IaHUE TTOCIICIOBATEIFHOCTH PEKYPPEHTHON GopMyioi u popmMyIion n-ro
YJIeHa.



Apudmernueckass U reoMerpuueckass mporpeccud. Dopmyiibl n-r0 ujieHa apuMETHYECKOH U TeOMETPUUYECKOM
MIPOTPECCUIA, CYMMBI TIEPBBIX 7 YICHOB.

N3o0pakeHne YiIeHOB apu(PpMETUUECKOM U TEOMETPHUYECKON MNpOrpeccuil TOUYKaMHW Ha KOOPJIWHATHOM IIJIOCKOCTH.
JIuHEeNHbIN U SKCTIOHEHIUAIBHBIN POCT. CII0KHBIE MPOLICHTHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHHS ITPOTPaMMbI YICOHOT0 Kypca «Anredpay XapaKTepu3yrOTCs:

1) naTpuoTHYeCKOe BOCIIMTAHME:

MPOSIBIECHUEM MHTEpeca K MPOILLJIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATHKOB U POCCUHMCKON MAaTEMAaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax W MPUKIIAIHBIX chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN IpakIaHUHA U PEaTU3alliu €ro Mpas, NPeICTaBICHUEM O MaTeMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUM, MPOLEAYp IpakJAaHCKOro oOlecTBa (Hampumep, BHIOOPHI,
OIMPOCHI), TOTOBHOCTBIO K OOCYKIECHHUIO ATHYSCKHX MPOOJIEM, CBSI3aHHBIX C IMPAKTHYCCKUM IPUMCHEHHEM JTOCTHIKESHHM
HayKH, OCO3HAaHWEM BAKHOCTH MOPATbHO-3TUYECKUX MPUHIMUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTUBHOE Y4YaCTHE B PEIIEHUM MPAKTUYECKHUX 33a/a4 MATEMATUYECKOW HAMPABICHHOCTH, OCO3HAHUEM
BOXXHOCTH MaTEMaTHYECKOTO 00pa30BaHMS Ha MPOTSHKCHUH BCEH JKM3HM JIJIS YCIICITHOW MpodecCHoHaNbHON AeATeIbHOCTH U
pa3BUTHEM HEOOXOJMMBIX YMEHHUMH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM WHIWBHIYaJIbHOW TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAIIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMaTHYECKHUX OOBEKTOB, 3a1ad, PEIICHUH,
pacCyXJI€HU, YMEHUIO BUJIETh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHUS:



OpUEHTalMeN B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAay4HBIX MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEIOBEKa, IPUPOJIBI U OOIIECTBA, MOHMMAHUEM MAaTEeMAaTUYECKON HAyKH Kak c(hephl 4eTOBEUECKON NesSTeIbHOCTH,
3TanoB €€ pa3BUTUS M 3HAYUMOCTH JUIsI Pa3BUTHsI LMBUIIM3ALMM, OBJIAJICHUEM S3BIKOM MAaTeMaTUKA M MaTE€MaTU4YECKON
KyJbTYpPOH KaK CpEJCTBOM IMO3HAHUS MUPA, OBIAJCHUEM IIPOCTEHIIIMMYU HABBIKAMH UCCIIEA0BATEIBCKON EATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMrupoBaHHUe KYJIbTYPbI 310POBbS H SIMOIUOHAJIBLHOI0 0JIATONOJTYYMSA:

TOTOBHOCTBIO NIPUMEHATh MaTEMATUYECKHE 3HAHUSI B MHTEPECAX CBOETO 370POBBS, BEAEHUS 310pOBOr0 00pa3a >KU3HU
(3mopoBoe mnMTaHHE, COATAaHCUPOBAHHBIM PpPEXUM 3aHATHUM U OTHbIXa, peryjspHas (u3nueckas aKTUBHOCTH),
c(OpMUPOBAHHOCTHIO HABBIKA PEQIIEKCUH, TPU3HAHUEM CBOEIO IIPaBa Ha OLIMOKY U TAaKOT'0 )K€ IIpaBa JIpyroro 4eJIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluell Ha MPUMEHEHHE MaTeMaTUYECKHX 3HAaHWW Ul PEelIeHMs 3a7ad B 00JACTH COXPAHHOCTU OKpPYKarollen
Cpellbl, IJJAHUPOBAHMS IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IOCIEACTBUN I OKpPYXAIOLIEH Cpelbl, OCO3HAHUEM
rj100aJbHOrO XapakTepa 3KOJOTHYECKUX IPO0JIEM U MyTeH X PELeHUS;

8) amanTanusa K M3BMEHAIOIUMCS YCJIOBHAM COUMAIBLHON U MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBUSAX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTU YEpe3
IPAKTHUUECKYIO JESTENIbHOCTh, B TOM YHCIIE YMEHHE YUUThCS Yy APYTUX JIIOAEH, MPUOOpeTaTh B COBMECTHOM JESTENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHX;

HEOOXOIMMOCThIO B ()OPMHPOBAHUU HOBBIX 3HAaHUH, B TOM 4ucie (POPMYIUPOBATH WJEH, MOHSTHS, TMIOTE3bI 00
OOBEKTAX U SIBJICHUSAX, B TOM YUCJIE PaHEE HEU3BECTHBIX, OCO3HABAThH JE€(PUIIMTHI COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEM,
IJIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALMIO KaK BBI3OB, TPEOYHOIIMN
KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMBbIE PEIICHUS W JIEHCTBUS, (POPMYIHPOBATH U OLIEHUBATh PUCKU M TOCIEICTBUA,
dbopMUpOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBLHLIC yqeﬁnble IleﬁCTBHH

Bba3oBble JJornyeckue JelicTBUA:



BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB, MOHSATUH, OTHOLIEHUN MEXIY
HNOHATUAMH, (HOPMYIHPOBATH OIpPEACTCHHsS TOHATUH, YCTaHABIMBATh CYIICCTBEHHBIH NpPU3HAK KIACCHU(PHUKAIUY,
OCHOBaHUS /17151 000OLIEHHS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEOOPa30BHIBATh CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATEIIbHBIE, €IMHUYHBIC,
YacTHBIE U 00IIKe, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M MPOTUBOpEUHs B (akTax, JAaHHBIX, HAOTIOACHHUIX H
YTBEPKJICHUAX, IPEIararb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUMIA;

JIeJIaTh  BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3AKIIFOYEHUH 110 aHAJIOTUH;

pazOupaTh JI0Ka3aTelIbCTBA MATEMATHYECKUX YTBEPKIAEHUM (MpsMbIE MW OT M[POTHUBHOIO), IPOBOJUTH
CaMOCTOSITEJIFHO HECJIOKHBIE JTOKa3aTeNbCTBA MaTeMaTHYECKUX (DaKTOB, BBICTpaMBaTh apryMEHTALMIO, MPUBOAUTD
HIpUMEpPBl U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CrOCcO0 penieHus yueOHOM 3ajauM (CpaBHUBATh HECKOJbKO BAPUAHTOB PEIICHMs, BHIOMpaTh HamOoJiee
MNOAXOSIINNA ¢ YYETOM CaMOCTOSATENBHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue JeHCTBUSA:

MCTIOJIh30BaTh BOMPOCHI KaK MUCCIIE0BATEIbCKANA HHCTPYMEHT MO3HAHUS, (DOPMYITHPOBATH BOIPOCHI, PUKCUPYIOLTHE
MPOTUBOPEYHE, MPOOJIEMYy, CaMOCTOATEIHLHO YCTAaHABIWBATh HCKOMOE H JaHHOE, (OPMHpPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSTEILHO COCTaBJIEHHOMY IUIAaHY HECJIOXHBIM 3KCIEPUMEHT, HEOOJBIIOE UCCIIEIOBAHUE T10
YCTaHOBJICHHIO 0COOCHHOCTEH MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY CO00ii;

CaMOCTOSITeILHO  (OPMYJIMPOBATHL OOOOIICHUST W BBIBOJBI 10 pe3yJibTaTaM MPOBEAEHHOTO HAOJIO/ICHMUS,
WCCJICIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH MOJYICHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIIICHHMIA,

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIABUTATH MPEIONIOKEHHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAITNH, TaHHBIX, HEOOXOAMMBIX JJISI PEIICHUS 3aa49H,
BBIOMpaTh, aHAJIU3HPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH MHQPOPMAIUIO PA3IMUYHBIX BUIO0B U (HOPM
MPE/ICTABJICHHUS



BBIOMpaTh (PopMy MpeacTaBiIeHUs UHPOPMAIMU U WUIIOCTPUPOBATH PEIIacMbIe 3a/Jaud CXeMaMu, JuarpaMMami,
WHOU rpadMKON U WX KOMOMHAIIMSIMU;

OIICHMBATh HAJEXKHOCTh HWH(OOPMAIIMU [0 KPUTEPHUSM, TMPEUIOKEHHBIM YyUHUTEIeM WM CPOPMYIHMPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

BOCIIPUHUMATh ¥ (OPMYJIHPOBATH CYXKJEHUS B COOTBETCTBHHU C YCJIOBHSMHU M IEJSIMH OOINCHHS, SICHO, TOYHO,
IPaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX, ABAaTh MOSCHEHUS 0 XOJy PEHICHUS
3aJla4yd, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0/ OOCYXJCHHs 3aJaBaTh BOMPOCHl IO CYIIECTBY OOCYXTaeMOW TeMbl, MPOOJIEMBI, periaeMor 3aaayw,
BBICKA3bIBaTh HJICH, HAICJICHHBIC HA TOWCK PEIICHUS, COIMOCTABJIATh CBOW CYXKACHHS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHAPYXKMBATh Pa3MYMe U CXOJCTBO MO3UIMH, B KOPPEKTHOH (opme dopMynnpoBaTh
pa3HorJIacus, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJIbTaThl PEIICHHS 3a7a4d, YKCIIEPUMEHTA, MCCIICIOBAHUS, TTPOCKTA, CAMOCTOSITCIIBHO BHIOMPATH
(dbopmaT BBICTYIUIEHUS ¢ YUETOM 3aJ1ay MIPE3CHTAIIUU U OCOOCHHOCTEH ay IUTOPUU;

MOHMUMAaTh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYaTbHON pPaOOThI MpU pEIICHUH Yy4eOHBIX
MaTEeMaTUYECKUX 3a]1a4;

MPUHUMATH 11eJTb COBMECTHOM JIEATEILHOCTH, TUTAHUPOBATH OPTAHU3AIIUI0 COBMECTHOM pabOThI, paclipeiesisaTh BUIBI
paboT, ToroBapuBaThCs, 00CYKIATh MPOIIECC U PE3YITAT PAOOTHI, 0000IATh MHEHUS HECKOJIbKHX JTOJICH;
y4acTBOBaTh B TPYMNNOBBIX (popmax paboThl (0OCYykIeHWs, OOMEH MHEHHMSIMH, MO3TOBBIC IITYPMbI U APYTHE),
BBITIOJIHATH CBOIO 4YacTh pabOThl M KOOPJIWHUPOBATH CBOU JCUCTBUS C JAPYTMMH WICHAMH KOMAaH/Ibl, OLICHHBATh
KaueCTBO CBOETO BKJIaJIa B OOMINI MTPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH, aJlFOPUTM pPELIEHUsS 3a1adyu (WIM €ro 4acTh), BbIOMpaTh CHOCOO pELIEHUs C
Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH BapHAHThI
pelieHui ¢ y4éToM HOBOM MH(POPMAITIH.

CﬂMOKOHTpOJIL, IMOIMOHAJIbHbIN HHTEJJIEKT:

BJIaACTDH crocobamMu CaMOITPOBCPKH, CAMOKOHTPOJIA IIPOoICCCa U pE3yJjibTaTa pCIICHUA MaTEMaTHYE€CKOU 3aJa4uu,



e IIPCABUACTb TPYAHOCTHU, KOTOPLIC MOI'YT BOSHUKHYTDH IIpHU PCIICHUMN 3aJladv, BHOCUTHb KOPPCKTHUBLI B JACATCIIbHOCTD
Ha OCHOBC HOBBIX O6CTOHT€J’IBCTB, HaﬁﬂCHHBIX OH_II/I6OK, BBISIBIICHHBIX TPYI[HOCTCI\/’I;

e OHOCHHBATL COOTBCTCTBHC PC3yJibTaTa OCATCIIbHOCTHU MOCTaBJICHHOM oejin M YCIOBHUAM, OOBSACHATH IMPUYNHBI
JOCTHKCHUS NI HCAOCTUIKCHHUA LICJIN, HAXOAUTD OHII/I6Ky, AaBaTb OICHKY HpI/IO6p€TéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniry oOydeHus B 7 kiaacce 00ydarOmMiACs MOTYIUT CIEYIONINE TPEIMETHBIE PE3yIbTATHI:

Yucaa 1 BBIYMCICHUSA

BoInonHsTh, coyeTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apuMEeTHUUECKHE IEUCTBUS C pallMOHATbHBIMUA YUCITIAMH.

HaxoauTh 3HaYeHUs YMCIIOBBIX BBIPAXKEHUM, TPUMEHATh PaA3HOOOpPA3HbIE CIMOCOOBI U MPUEMBI BBHIUMCICHUS 3HAUCHUMN
JTPOOHBIX BBIPAKECHUM, COACPKAIINX OOBIKHOBEHHBIC U JCCATUIHBIC APOOH.

[lepexoauTh OT OAHOW (GOPMBI 3aMKMCH YKCEN K ApYyroi (mpeoOpa3oBBIBaTh JAECATUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO JPOOb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllUOHAIILHBIC YUCIIA.

OKpyrasTh YucIa.

BpINONHATE NPUKHUIKY W OLEHKY pPE3yJibTara BBIYMCICHHM, OLICHKY 3HAYECHUN YHUCJIOBBIX BBIPAXXCHUU. BBINOIHATH
JEUCTBUS CO CTENEHAMU C HATypAJIbHBIMHU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU IETUMOCTHU, PA3JIOKEHNE Ha MHOKUTENIU HaTYPaIbHbIX YHUCEIL.

Pemiath npakTUKO-OPUEHTUPOBAHHBIEC 33]]a4M, CBSA3aHHBIE C OTHOIIEHUEM BEIWMYHUH, ITPOMOPIUOHATBLHOCTHIO BEJIUYHUH,
MPOLIEHTAMH, HHTEPHPETHUPOBATh PE3YJIbTAThl PEIIEHUS 3aJad C Y4YETOM OrpPaHUYEHUN, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvecKkue BbIPpaKeHUA

Hcnonp30oBaTh anreOpanvecKkyr0 TEPMHUHOJIOTHIO W CHMBOJUKY, MPUMEHSATH €€ B TPOIECCEe OCBOCHUS y4eOHOTO
Marepuara.

HaxonuTe 3HaueHus OyKBEHHBIX BBIPAXKEHUHN NIPU 3aJaHHBIX 3HAYEHUSX MEPEMEHHbIX.

BrinonHaTh npeoOpa3zoBaHus 11€JI0T0 BBIPAXKEHHS B MHOTOUWJIEH MPUBEICHHEM MOJOOHBIX CIaraeMbiX, PacKpPhITHEM
CKOOOK.



BbINONHATL YMHOKEHUE OJHOYJIEHA HA MHOTOYIEH M MHOIO4YIeHa Ha MHOIOWIEH, MPUMEHSTh (OpMyJibl KBajapaTa
CyMMBI M KBapaTa pa3HOCTH.

OcCylecTBIATh pa3iokKEeHNE MHOTOWIEHOB Ha MHOXHTEIU C IOMOIIBIO BHIHECEHHS 332 CKOOKHM OOIIEro MHOXKHTEJS,
IPYIIIUPOBKY CllaraeMbliX, IPUMEHEHUs (POpMYIT COKPAIEHHOTO YMHOKEHHUSI.

[TpumeHsaTh npeoOdpa3zoBaHusi MHOTOWJICHOB JIJIsl PELIEHUS PA3IMUHbIX 33]1a4 U3 MATEMATHKH, CMEKHBIX MIPEJAMETOB, U3
peaIbHON NPAKTHKHY.

Hcrnonb30BaTh CBOMCTBA CTENEHEH C HATYpaIbHBIMH IMOKA3aTESIMU JIJI TPeoOpa30BaHUsI BIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate yiMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHsSs IIpaBUja IEPEX0Ja OT MCXOAHOIO0 YpaBHEHUS K
PaBHOCWIBHOMY eMy. [IpoBepsTh, ABISETCA M YUCIO KOPHEM YPaBHEHUS.

[TpumensaTs rpaduyeckue METO bl IPU PEILICHUH JIMHEHHBIX YPAaBHEHUI U UX CUCTEM.

[TonOupaTh IpUMeEpHI ap YUCEN, ABJISIONIMXCS PEIICHUEM JIMHEMHOTO YPaBHEHUS C ABYMS IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH T'paUK JUHEHHOTO YpaBHEHUS C JIBYMsI IEPEMEHHBIMHU, MOJb3YSACh rpaduKoM,
IIPUBOJUTD IIPUMEPHI PEIICHUS YPABHEHHUS.

Pemarb cuctemsbl ABYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU, B TOM YHCJIE TpadUUEeCKH.

CocraBisiTh W peliath JHWHEHHOE YPaBHEHHE WM CHUCTEMY JIMHEHMHBIX YpPaBHEHUW MO YCIOBHIO 3aJayH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33aJa4M MOJYYEHHBIN pe3ybTarT.

DOyHKIUU

N300paxarh Ha KOOPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH,
WHTEPBaJIbI, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKU HA ANreOpaniyeckoM sS3bIKe.

OtmeyaTh B KOOPJMHATHOM IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH IpadUKH JIMHEWHBIX (QPYHKIUH.
CtpouTts rpaduk GpyHKINU y = [X|.

OnuceBaTh ¢ MOMOILBIO QYHKIUI N3BECTHBIE 3aBUCUMOCTH MEX]ly BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSTHUE, 1IeHA,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpEMsI, 00BEM pabOTHI.

HaxonuTe 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cmoco0 TMpeACTaBICHHUs W aHalW3a HWHPOpPMAIMH, H3BICKaTh W HWHTEPIPETHPOBATH
uHdOopMaIio U3 rpaduKoB peaTbHBIX MPOIECCOB U 3aBHCUMOCTEH.

K koniry oOydyenus B 8 kiaacce o0ydaromuiics MOIyYuT CIEAYIONME TPEIMETHBIE PE3yJIbTAThI:

Yuciia ¥ BBIYUCTICHUSA



Hcnonp30BaTh HayalbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTENIBHBIX YMCEN JUISI CPABHEHUS, OKPYIJIEHUS U
BBIYUCIICHUH, N300paxaTh JeHCTBUTEIbHBIE YKCIIAa TOYKAMU HA KOOPAUHATHOMN MPSIMOIA.

[IpumeHsaTs TOHSATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHHU, HCIOJB3Yys MpHU
HEOOXOJMMOCTH KaJIbKYJISITOP, BBIMOJHATh MPEoOpa3oBaHUs BBIPAKEHUH, COAEpPKAIIUX KBaJpaTHbIE KOPHH, HCIOJIb3YS
CBOWCTBA KOPHEM.

Hcmonp30BaTh 3amucu OOJIBIINX M MAJTBIX YHCEN C IIOMOIIBIO ACCATHYHBIX Ipo0eii u cteneHei urcna 10.

AnredpanvecKkue BbIPaKEHUA

[IpuMeHsTh MOHATHE CTETIEHH C LEIbIM MOKAa3aTeIeM, BBITIOJIHATh IPEOOPa30BaHuUs BhIPAKEHUH, COIEpKAIINX CTETICHU
C LEJIBbIM MOKA3aTENEM.

BBINIOJIHATE  TOXKAECTBEHHBIE MPEoOpa3oBaHUs pPALMOHAIBHBIX BBIPAXKEHU HAa OCHOBE MpaBWJ JACUCTBUU Haj
MHOTOWICHAMH U aNTeOpandecKuMu JIPOOsSMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensaTh npeoOpa3oBaHUs BBIPAXKEHUM JJI1 pEelISHUsl pa3IMYHBIX 337a4 U3 MAaT€MAaTUKH, CMEXHBIX MPEIMETOB, U3
peaIbHON IPAKTHKHY.

YpaBHeHUS U HEPABEHCTBA

Pewmlate nuHENHbIE, KBaApaTHbIE YpPAaBHEHUS W pPALMOHAJIbHBIC YPAaBHEHUS, CBOJSIIMECS K HHUM, CUCTEMBI JBYX
YPaBHEHUI C IByMs EPEMEHHBIMHU.

[IpoBoUTE pOCTENHIINE HCCIEOBAHUS YPABHEHU U CUCTEM YpPaBHEHUM, B TOM YHCJIE C IPUMEHEHUEM IpapruecKux
npeAcTaBleHUi (yCTaHABIMBAaTh, UMEET JIM YPABHEHHUE WJIM CUCTEMA YPAaBHEHUW PEIICHUs, €CIM HUMEET, TO CKOJIbKO, W
npoyee).

[lepexoauTh OT c0BECHON (POPMYTUPOBKH 3a/1auu K €€ aire0pandecKkoi MOJIeNd ¢ TTOMOIIbIO COCTABJICHUSI YPaBHEHUS
WJIM CUCTEMBI YPABHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJYYEHHBIN PE3YJIbTAaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLCHKH, pEIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOU
NEPEMEHHOM U UX CUCTEMBI, JaBaTh IpaUUeCKyr0 WLTIOCTPAILIMIO MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUMHA

[Tonnmatpe 1 UCTIONBH30BaTh (YHKIIMOHATIHHBIC MTOHATHS U S3bIK (TEPMHUHBI, CHMBOJIMYECKUE 0003HAUCHHUS ), OTIPEICIIATh
3HaueHue (DYHKIMH 110 3HAUYECHUIO apTYMEHTa, ONPEIeTsATh CBOMCTBA (DYHKINH 1O e€ TpaduKy.

Crpoutsb rpaduku dJeMeHTapHBIX GYHKIIUNA BUJIA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OIHCBIBaTH CBOICTBA YHCIOBON (QYHKIHH 10 €& rpaduKy.



K koHily oOydyeHus B 9 kiaacce 00ydaromuiics MOIYYUT CIEAYIOME TPEIMETHBIE PE3YJIbTAThI:

Yucsia ¥ BbIYMCICHUS

CpaBHHBaTh U yIIOPSI0YMBATh PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YHCIA.

Boinonuate apudmMernueckre IEHCTBUS C PAIlMOHAIBHBIMU UYKCIAMHU, COYETash YCTHbIE M MHUCbMEHHBIC MPHUEMBI,
BBIITOJTHATH BBIYMCIIEHUS C UPPALUOHAIIBHBIMYA YHACIIAMH.

HaxoauTe 3Ha4€HUS CTENEHEN C LEJIBIMU ITOKA3aTeNSIMU U KOPHEH, BBIYUCIIATD 3HAUEHUS YUCIIOBBIX BBIPAKCHHM.

OKpyTasTh AEMCTBUTEIBHBIE YNCIIA, BBITOJIHATh IPUKUAKY PE3YyJIbTaTa BBIUUCIECHUMN, OLIEHKY YHCIOBBIX BBIPAKEHUN.

YpaBHeHUs U HEPABEHCTBA

PemaTe nMHelHbIE U KBaJpaTHbIE YPABHEHUS, YPaBHEHUs, CBOJASIIMECS K HUM, MPOCTEHIINe ApOOHO-palMOHAIbHbBIE
YpaBHEHHS.

Pemats cucTteMbl AByX JIMHEMHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMUA U CUCTEMBI JABYX YPAaBHEHHUH, B KOTOPBIX OJHO
YPaBHEHHE HE SIBIISCTCS JINHENHBIM.

Pemate TexkcToBblE 3a7auM anreOpandeckKuM CIocoOOM C TOMOUIBIO COCTaBJIEHUS YPaBHEHHUS WJIM CHUCTEMbI JABYX
YPaBHEHMU C IBYMS NIEPEMEHHBIMM.

[IpoBouTH TIpOCTEHIIINE UCCIEOBAaHUSI YPABHEHU U CHCTEM YPaBHEHUH, B TOM YUCIIE C IPUMEHEHUEM TpaduuecKux
npe/acTaBlieHui (yCTaHaBIIMBAaTh, UMEET JIM YpaBHEHUE WJIM CUCTEMa YPaBHEHUW pEILIEHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

PemaTp nuHeiiHbIe HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, M300paKaTh PEIICHUE HEPABEHCTB HA YHMCIOBOM MPSIMOM,
3aIMCHIBATh PELIEHUE C IOMOLIBI0 CUMBOJIOB.

PemaTte cucTembl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, N300paKaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YHCIIOBOM MPSMOM, 3aIIMChIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUHU PA3IUYHBIX 33/1a4.

DyHKUMHA

Pacnio3naBath GyHKIHMM U3y4eHHBIX BUAOB. [lOoKa3pIBaTh CXeMAaTHUYECKH PACIOIOKEHHWE HA KOOPJIMHATHON IUIOCKOCTU
rpaduKoB GyHKIMHA Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHUi
KO3 (UIIUEHTOB, OMMUCHIBATH CBOMCTBA (DYHKIIUH.

Crpouth M u300paxaTh CXeMaTHUYeCKH TpadUKu KBaJApPAaTUUYHBIX (YHKIMHA, OMUCHIBATH CBOMCTBA KBaJAPAaTUYHBIX
GbyHKIUH 110 UX rpaduKam.

Pacrio3HaBaTh kBajpaTHYHYHO (GYHKIHIO 1O (OpMYJe, IPUBOIUTH MPUMEPHI KBAJIPATUYHBIX (YHKIUHA W3 pPealbHOU
KU3HH, (DU3UKH, TEOMETPHUHU.



YucaoBble M0CJI€10BATEILHOCTH U MPOrPecCHH

Pacno3naBath apuMEeTHUECKYIO U T€OMETPUUYECKYIO TPOTPECCUU MPU PA3HBIX CIIOCO0AX 3adaHusl.

BBINOMHATH BBIYKCIEHUS C UCIIOIb30BaHUEM (OPMYIJ Nn-ro 4wieHa apuPpMeTUUeCKO U reoMeTPUUYECKON MPOTPECcCUid,
CYMMBI IIEPBBIX N YIICHOB.

N300pakath 4IeHBI TOCIEIOBATEIFHOCTH TOYKAMU HA KOOPIUHATHOM TMIIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YMCIOBBIMHU IIOCJEIOBATEIBHOCTSIMH, B TOM YHCJE 3a/ayd U3 peajbHOW KHU3HU (C
UCIOJIb30BAaHUEM KAJIbKYJISTOPA, HU(DPOBBIX TEXHOJIOTUM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne i/t P KonrtpoJsbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
| Uucna u Beruncaenus. PanmonanbHbie ’5 | bubmmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
2 AnreOpanyecKre BhIPAKCHUS 27 1 hitps://m.cdsoo.rw/7f41 5590
bubmuoreka [JOK
3 ¥ PABHEHI I HepaBercTa 20 1 https://m.edsoo.ru/7£415b90
bu6mmoreka [IOK
4 Koopaunate! u rpadpuxu. @yHKIuu 24 1 hitps://m.cdsoo.rw/ 78415590
but6mmoreka [{OK
e Tosroperue u obobmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0




8 KUIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P Konrpoabnsie | IlpakTnyeckne (g )
MPOrpamMMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 | .K 1
Hciia U BeluuciieHus. KBagpaTHbeie KOpHU 5 https://m.edsoo.ru/7f417af8
) Yucia u Beranciienus. CTeneHb C 1EIBIM . bubnuoreka [JOK
[I0Ka3areyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKECHHUS. 5 | bubnuoreka LIOK
KBanpaTHblil TpEXUsIEH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckre BhIPAKESHHUS. 15 1 bubnuoreka IIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBagparHbie 15 1 bubnuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
.H 12 1
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f41 7afg
but6mmoreka [IOK
8 DyHKUHH. OCHOBHbIC MOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
? Dymxupn. Hucsosbie pyniimn ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 Mosroperme 1 06obmerme 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HauMeHoBaHue pa3/iesioB U TeM undposbie
Ne i/m P Kontpoabubie | IlpakTnyeckue (twupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Yucna u BeiuncieHus. JledcTBUTEbLHbBIC 9 bubmuoreka [JOK
yrcia https://m.edsoo.ru/7f419d08
) YpaBHEHMs ¥ HEPABEHCTBA. Y PABHEHUS C 14 1 bu6nuorexa LIOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmnoreka LJOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/78419d08
bu6mmoreka [IOK
> PyHKumM 16 I https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
4 1 1
6 HCJIOBBIE MOCJEA0BATEILHOCTH 5 hitps-//m.cdsoo.rw/7f419d08
7 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3aIUS 13 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacos i DJIeKTPOHHbIE
ara
Ne undgposbie
Tema ypoxka Konrpoabnbie | IIpakTHyeckne | H3YUCHH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s pecypebi
1 [ToHsiTHE paMOHATBHOTO YHCIIA 1
) Apudmernueckue neicTBus ¢ 1
palroHATbHBIMU YHUCIAMH
3 Apudmerrdeckue TeUCTBUS C |
paloHaTbHBIMU YHUCIAMH
4 Apudmernueckue neiCTBUS C 1
paloHaIbHBIMU YHUCIAMHU
5 Apudmernueckue NeHCTBUS C )
palMoOHaIbHBIMU YHCIAMU
6 Apudmernueckue neicTBus ¢ 1
palMOHAIBLHBIMU YUCIaMHU
. CpaBHeHue, ynopsiJounBaHue 1
palMOHAIbHBIX YUCEI
2 CpaBHeHue, ynopsijouuBaHue 1
paroHaIbHBIX YUCEI
9 CpaBHeHue, ynopsiJouuBaHue |
paloHaIbHBIX YUCEI
10 Crenensb ¢ HATYpaJIbHBIM ) bubnmnorexa [JOK
[10Ka3areyieM https://m.edsoo.ru/7f4211de
11 CrerneHb ¢ HATYpaIbHBIM 1 bubarorexa [IOK




[oKa3arejieM https://m.edsoo.ru/7f421382
12 Crenens ¢ HATYpaJIbHBIM bubnmoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTypaJlbHBIM bubnunorexa [JOK
MOKa3aTejieM https://m.edsoo.ru/7f4218be
14 CremneHb ¢ HATYpaTbHBIM
MoKa3areinem
15 Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APoOH,
MPOLEHTHI U3 PEabHOM MPaKTUKU
16 Pemenre oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIIEHTHI U3 PEATbHOU MPaKTHKH
Pemienne ocCHOBHBIX 3a/1a4 Ha ApooOH,
17 MIPOIEHTHI U3 PCATLHOM MPAKTUKA
(peanuzanust npOPMUHUMYMA —
TEXHOJIOT IMPOTYKTOB TTUTAHMUS)
18 Pemenne oCHOBHBIX 3a/1a4 HA POOH,
MIPOIEHTHI U3 PEATLHOU MPAKTUKU
19 [Ipu3Haku JeMUMOCTH, PA3I0KECHUS
HA MHOXXHUTENH HATYpaIbHBIX YHCET
20 [Tpu3Haku AETUMOCTH, PA3II0KEHUS
Ha MHOXXHUTENN HaTypaJbHBIX YHCET
21 Peanbuble 3aBucuMocTtH. [Ipsimast u
oOpaTHast IPOMOPIMOHATBHOCTH
” Peanpubie 3aBucumocTu. [Ipsimast u
oOpaTHasi IPOMOPIIMOHATIBHOCTH
73 Peanbublie 3aBucumocti. [Ipamas u

oOpaTHasi MPOMOPIUOHAIIBHOCTH




Peanbabie 3aBucumoctu. [Ipsimas u

24
oOpaTHast MPONOPLHUOHAIBHOCTH
75 KonTponbhas padota no teme
"PanmonanpHbie yncna'
26 BykBeHHbIE BBIpaKEHUS bubmorexa HOK
Y P https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyJibl
29 [Tepemennsie. [lonmycTMble 3HAYCHHUS
MEPEMEHHBIX
[IpeobOpazoBanme OyKBEHHBIX
30 BBIPAXEHHM, pacKpbITHE CKOOOK U bubmmorexa [TOK
P - packp https://m.edsoo.ru/7f41fafa
IpUBeIeHNE OJOOHBIX CIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
31 BBIPOKEHHM, PACKPBITHE CKOOOK H bubmorexa HOK
P - packp https://m.edsoo.ru/7{41fd70
MIPUBEIEHUE TTOTOOHBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAXXEHUM, pacKpbITHE CKOOOK U
MIPUBEIEHUE TTOJTOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX
33 BBIPAXEHUM, PACKPBITHE CKOOOK U
MIPUBEJCHUE TTOI00HBIX ClaraeMbIX
14 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuoreka [JOK
IoKa3areiemM https://m.edsoo.ru/7f421382
15 CBoiicTBa CTENEHU C HATYPaIbHBIM bubmuorexa [JOK

IIOKa3aTcJICM

https://m.edsoo.ru/7f42154e




CBolCTBa CTENEHH C HATYPAJTIbHBIM

bubmnoreka [IOK

36
IOKa3aTejeM https://m.edsoo.ru/7f4218be
bubmnoreka [IOK
37 M
HOTOHICHRT https://m.edsoo.ru/7f42276e
bu6mmoreka [IOK
38 M
HOTORICHE https://m.edsoo.ru/7f422930
19 Ciio’)keHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BEIUUTAHUE, YMHOKECHHE bubmnoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f422¢cc8
A1 CrnoxeHue, BRIUUTAHUE, YMHOKEHHE bu6nmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
47 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnnorexa [JOK
MHOI'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPAIEHHOTO bubnmorexa [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 DopmyJibl COKPAILIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJibl COKpAILIEHHOTO bubnuorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKpAILIEHHOTO bubnuoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPALIEHHOTO bubnuoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0
43 Paznoxenve MHOrO4wIeHOB Ha bubmmorexa [JOK
MHOXXUTEIN https://m.edsoo.ru/7f423312
49 Pasnoxenne MHOTOYJIEHOB Ha bu6mmoreka [IOK




MHOXUTCIIN

https://m.edsoo.ru/7f4237fe

50

PasnoxeHne MHOTO4JIEHOB Ha
MHOXHUTCIN

bu6nmmoreka [JOK
https://m.edsoo.ru/7f4239de

51

PasnoxeHne MHOTOYWIEHOB Ha
MHOXHUTEIHN

52

KonrtponbHas pabora no reme
"AnreOpanyeckue BbIpakeHus"

53

YpaBHeHue, IpaBuiia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTH ypaBHEHU M

54

JIuHeitHOE ypaBHEHHE C OJHON
MIEPEMEHHOM, PEIICHUE JTMHEHHBIX
ypaBHEHUH

55

JInHeitHOe ypaBHEHHE C OJTHOU
MIEPEMEHHOM, PEIICHUE JIMHENHBIX
ypaBHEHUH

bubmnoreka [IOK
https://m.edsoo.ru/7f420482

56

JInuHeitHOE ypaBHEHHE C OJJTHOU
MIEPEMEHHOM, PEIICHUE JIMHENHBIX
YpaBHEHUH

57

Pewenue 3amad ¢ noOMOIIBIO
ypaBHEHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42064¢

58

Pemenue 3anay ¢ nomo1sro
YpaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f420806

59

Penrenue 3amad ¢ HoMOIIBIO
ypaBHEHUH

bubmnoreka [IOK
https://m.edsoo.ru/7f4209a0

60

Pemenne 3amad ¢ noMoIIb0
ypaBHEHUH (peanu3arus
npoMUHUMYyMa — BOJIUTEND)

bubmnoreka [IOK
https://m.edsoo.ru/7f420e6e




JIuHeitHOe ypaBHEHHUE C IBYMS

bubmnoreka [IOK

01 MepeMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427¢32
2 Jluneiinoe ypaBHEHHE C IBYMS bubnmoreka [JOK
NEPEMEHHBIMU U ero Trpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX ypaBHEHUH bubnnorexa [JOK
C IByMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHENHBIX YPaBHEHUM
C IByMs1 IEPEMEHHBIMU
65 CucreMa JIByX JUHEUHBIX YpPaBHEHUI
C ABYMS IEPEMEHHBIMU
66 Cucrema IByX JIMHEHMHBIX ypaBHEHUI
C ABYMS IEPEMEHHBIMU
67 Pemenne cucreM ypaBHEeHUI bubmmorexa [OK
https://m.edsoo.ru/7f4284de
68 Peuienue cucrem ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pewienue cucreM ypaBHeHUN bu6mmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHH
71 Peuienue cucrem ypaBHEHUM
7 KonTponbhas padota no teme bubnuoreka [IOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexa [IOK
74 HHEI0BEIC IpOMEIKY TICH https://m.edsofru/7f4ldff2
75 YuciioBbIE IPOMEKYTKH




PaccTosiHue Mexny 1ByMsi TOUKaMu

76 KOOPAUHATHOW MPAMOM
77 Paccrostnue Mexay AByMsl TOUKaMH
KOOPJIMHATHOM IIPSIMOM
73 [IpssMoyrobpHas cucTeMa KOOpIUHAT bubnuoreka [IOK
HA IJIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucTeMa KOOpAUHAT bubnuorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3aTaHHBIX bubmuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpadukoB, 3aJaHHBIX bubnnorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%) [Ipumeps! rpagukoB, 3aaHHBIX
bopmynamu
23 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Yrenune l“paCI)I:IKOB peabHBIX
3aBUCUMOCTEN
bubnnorexa [JOK
85 Honsrue dynxunn https://m.edsocL).Iru/7f41ef06
86 ['paduk pyskunn
. . bubnuorexa [IOK
87 Croiictea yHKumit https://m.edsogru/ 71411078
. . bubnnorexa [JOK
88 Croiicta QyHKumil https://m.edsocl)_.[ru/ 7t41f1fe
89 Jluneiinast pyHKIUSA bubmmorexa [IOK

https://m.edsoo.ru/71427282




bu6mmoreka [IOK

90 Jluneiinaa QyHkus
ymxn https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TMHEHHON bubmuorexa [JOK
byHKIMHA https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TMHEHHON
byHKIMHA
93 I'padux pynkumm y =[x|
94 I'padux pynkunm y =[x|
Kontponbhas pabota no Teme
95 "KoopauHats! u rpaduku. bubnmorexa [IOK
Oynkuun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
npoBepoyHas pabora
96 HtoroBas koHTpoJIbHAs paboTa / bubnuorexa [JOK
Bcepoccuiickas nmpoBepodHas pabota https://m.edsoo.ru/7f429¢c6¢
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
97 METO/IOB Kypca 7 Kiacca, 00o01ieHne
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
98 METO/OB Kypca 7 Kkiacca, 00001enne bubmorexa [IOK
oBIP ’ https://m.edsoo.ru/7f429£32
3HAHHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
99 METO/OB Kypca 7 kiacca, 00001ienne bubmmorexa [IOK
N yp ’ https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU
101 IToBTOpEHNE OCHOBHBIX IOHATUHI U bubnuorexa [IOK

METOOB Kypca 7 kiacca, 000011eH1e

https://m.edsoo.ru/7f42a27a




3HAHUU

IToBTOpEHME OCHOBHBIX OHATHUN U
102 METO/IOB Kypca 7 Kiacca, 00o01ieHne
3HAHUI

Bu6mmoreka [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

102




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Koutpoasbnbie | IlpakTuyeckne | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
1 KBanpaTHeiii KOpeHb U3 YHCIia 1 buGnnorexa [IOK
P P https://m.edsoo.ru/7f42d452
2 [Tousatre 00 UPPaAMOHAIIEHOM YHCIIE 1 bubmmorexa LHOK
pp https://m.edsoo.ru/7f42eaaa
3 Jecsatuunbie mpuOIMHKeHUS I
HUPPAMOHATEHBIX YHUCET
4 JlecsaTHUHBIC TPUOTUKCHHS 1
UPPALMOHATIEHBIX YUCEN
JlelicTBUTENIbHBIE YUCIIA 1
CpaBHeHUE IEMUCTBUTEIIBHBIX YHCEI 1
CpaBHEHHE TEVCTBUTEIIBHBIX YHCEI 1
2 ApudpmeTnueckuii KBaapaTHbIN |
KOpEHb
9 VYpaBHeHUe BUJa X* = a 1
10 CpoiicTBa apuMeTndecKux | bubmmorexa [JOK
KBaJpaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuMeTnyecKux | bubnuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpazoBanme YNCTOBBIX
. bu6mmoreka [{OK
12 BBIPAXKEHHM, COAEPKAINAX 1

KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26




[IpeobpazoBaHme YUCTOBBIX

bu6mmoreka [{OK

13 QXEHUM, coaepxa
BRIPIKCHIH, CONEpRaliiX https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeoOpazoBanme YNCTOBBIX
14 BBIPKEHUM, COACPKAIINX bubmorera [JOK
P > colepall https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[TpeobpazoBaHme YHCTOBBIX
15 BBIPKEHUM, COACPKAIIUX bubmoreia HOK
P > cofepait https://m.edsoo.ru/7f42¢262
KBaJpaTHbIE KOPHU
16 CreneHb ¢ LENBIM TTOKa3aTelIeM bubmoreia HOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3allUCh YUCIa.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T ANEMEHTapPHbBIX YACTHIL J10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIeM MHUPE
13 CBoiicTBa CTEIIEHHU C LIECJIBIM bubmuoreka [{OK
MOKa3aTeyIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHHU C LIEJIBIM bubnuoreka [JOK
[oKas3arejieM https://m.eds00.1ru/7f435648
20 CBoiicTBa CTENEHHU C LIEJIBIM bu6mmoreka [JOK
IO0Ka3aTeiieM https://m.eds00.1ru/7f435648
] CBoICTBa CTEIICHH C LIEIBIM bubmnoreka [IOK
[oxKasarejieM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTEIIEHHU C IECJIBIM bubmuoreka [JOK
MOKa3aTeyIeM https://m.edsoo.ru/7f435ed6
23 KBagpartuslil TpExuieH




24

KBanpatHbiii TpéxuiieH

Pasnoxenune kBagpaTHOro

bu6nmmoreka [JOK

25 TpEXWICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
2% Paznoxxenue kBagpaTHOro bubnunorexa [JOK
TpEXWIEHAa HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbnas pabota mo Temam
27 "KBanpatnsle kopHU. CTEneHHU. bubmmorexa [TOK
KpaaparHeiii Tpexen” https://m.edsoo.ru/7f42ec80
28 | Amrebparicoras 1pody i oo 30352
Jonyctumble 3HaUECHUS
29 MIEPEMEHHBIX, BXO/ISIINX B
anredpanvecKkue BoIpasKeHUs
JlommycTrMble 3HAUYCHUS
30 MePEMEHHBIX, BXOIAIINX B
anreOpanvecKue BhIPaKCHUS
31 OcHOBHOE CBOMCTBO bubmnoreka [IOK
anredpandecKkou 1podu https://m.edsoo.ru/7f4308¢e6
32 Cokparuerie Apodeit Etilfi/l;llzfgsigr?l/lifﬁm&
3| Coxpameni apoiei i en 2054
st | commeme pose B 0K i
15 CrnoxxeHue, BBIMUTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JlelIeHue anredpandeckux qpooeit https://m.edsoo.ru/7f43128¢
16 CnoxeHue, BBIUYUTAaHUE, YMHOXKEHUE bubmnoreka [IOK

U JICJICHHE alreOpandecKkux Apooeit

https://m.edsoo.ru/7f4315¢c0




37 CroxeHue, BBIUYUTaHUE, YMHOKEHUE bubmnoreka [IOK
U JICJICHHE alreOpandeckux Apooeit https://m.edsoo.ru/7f4318¢2
18 CrnoxeHue, BBIMUTAaHUE, YMHOXKEHUE bu6nmoreka [JOK
U JICJICHHE alreOpandeckux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKECHHUIH,
39 cop e nrc)a ux anreo znqecxne bubmmorexa [IOK
AepkallL p https://m.edsoo.ru/7f43259¢
npobu
[IpeoOpa3oBaHue BBIpAKECHHIA,
40 coJiep KaIuXx aareOpandeckue bubmorexa HOK
AeprRartt P https://m.edsoo.ru/7f432736
npobu
[IpeobOpaszoBaHue BhIpaKEHUH,
41 coAcpIKaIIuX alreOpandecKue bubmorera T[IOK
Jleprkalt P https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas pabota no teme bubnuorexa [JOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BA/IPATHOE ypaBHetHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHCHHUE bubmorera [IOK
P yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHUE bubmorexa HOK
P M https://m.edsoo.ru/7f42eela
46 ®opMyia KOpHEH KBaIpaTHOIO bubnuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN KBaIpaTHOTO bubmuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42£316
43 dopMyna KOpHEW KBaPATHOTO bubnnorexka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [IOK




https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK
30 Teopema Buera https://m.edsoo.ru/7f430076
51 Pewenne ypaBHeHuUM, CBOASIINXCA K bubnuorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
5) Pemenue ypaBHeHH, CBOAAIIUXCS K bubmnoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimme apoOHO- bu6nuorexa [IOK
palOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Tpocreiimme apoOHO- bubnuoreka [IOK
paluoHalIbHEIE YpaBHEHU https://m.edsoo.ru/7f432b6e
55 Pemenne TekcTOBBIX 3a11a4 C bubmuorexa [JOK
IIOMOILBIO KBAIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7{42£75¢
56 Pemenne TekcTOBBIX 337124 C bubmnoreka [HOK
MOMOUIBIO KBaJAPAaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42{8{6
57 KonTponbhas pabota no teme bubmuoreka [IOK
"KBanpaTtHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeitHOE ypaBHEHHE C IBYyMS
2 NIEPEMEHHBIMHU, €ro Ipaduk,
> IIPUMEpBI PEIICHUsI YPABHEHUH B
LEJbIX YUCIIax
JIuneliHOEe ypaBHEHUE C IBYMs
59 NEpEMEHHBIMH, €T0 rpaduk,
IIPUMEpBI PELICHUSI YPABHEHUH B
LEJIBIX YUCIIaX
JIuneliHOEe ypaBHEHUE C IBYMs
60 NEPEMEHHBIMH, €T0 rpaduk,

IIPUMEPBI PEILICHNS YPABHEHUM B




OEJIbIX YUCIaX

61

Pemenne cucreM qByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

62

Pemenue cucreM AByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenne cucrem ByX JIMHEHHBIX
YpaBHEHUH C IBYMs [IEPEMEHHBIMU

64

[Tpumeps! pelieHus cucTemMm
HEJIMHEMHBIX YPABHEHUH C IBYMsI
MePEeMEHHBIMU

65

IIpumepsl penieHus: cuctemM
HEJIMHEMHBIX YPABHEHUU C IBYMSI
MEPEMEHHBIMU

66

I'padmueckas uHTEpIpETALIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

Bbu6nmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas HHTEpIIpETAIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUH C
JByMsI IEpEMEHHBIMU

bu6nmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemntenne TekCcTOBBIX 3a/1a4 C
[IOMOILBIO CUCTEM YPAaBHEHUI

69

Pemenne TekcTOBBIX 3a7a4 C
IIOMOUIbIO CUCTEM YpaBHEHUI

70

Pemennie TekCTOBBIX 33724 C
MOMOIIIbIO CUCTEM YpaBHEHUN
peaynzanus npopMUHEMYMa —




OIepaTop METaUTyprudecKoro
MIPOU3BOICTBA)

HUucnoBbie HEPABEHCTBA U HX

71 .
CBOIiCTBa
7 YucnoBble HEPABEHCTBA U UX
CBONCTBA
73 HepaBeHCTBO ¢ 0HOU ITEPEMEHHOM
74 JIunelinble HEpaBEHCTBA C OJTHOMN bubnuorexa [JOK
MEPEMEHHOM U UX peIICHUe https://m.edsoo.ru/7f42¢c692
75 JIvHeiiHbIe HEpaBEHCTBA C OHOMN bubnuorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInHeliHbIe HEPABEHCTBA C OJTHON
IIEPEMEHHOM U UX PEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEWHBIX HEPABEHCTB C bubnmorexa [IOK
OJIHOY IIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
79 CucTteMbl TMHEHHBIX HEPABEHCTB C
OJHOU EPEMEHHON U UX PEUICHUE
N3o0pakeHue penieHus: TMHEHHOTO
bubmnoreka [IOK
80 HEpPaBEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42¢9e¢4
YHUCIJIOBOM MpsIMOi
N3o0pakenue penieHust TMHEHHOTO
Bbu6mmoreka [JOK
81 HEPABEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9¢e4
YHCIIOBOU MPSIMON
P, KonrponbHas padora mo remam

"HepasenctBa. CucteMbl




ypaBHeHUI"

bubnuorexa [JOK
83 Honsmue dysKim https://m.edsofru/7f433c12
84 OO6acTh onpeesieHust © MHOYKECTBO bubnuorexa [JOK
3HAYCHUH (PYHKITUN https://m.edsoo.ru/7f433d84
&5 CrniocoOb1 3amanus (GyHKIHNA
86 I'padux pyHKIIU
%7 CpoiicTBa GyHKIIUH, UX
oToOpakeHHe Ha rpaduke
28 Urtenue u mocTpoeHune rpadukoB
byHKIMA
29 [Tpumeps! rpadukoB GyHKIUH,
OTPaXKAIOIINX PEATbHBIC TTPOIIECCHI
N
SABHCHMOCTH, HIX Atk https://m.edsoo.ru/7f434bbc
91 ['unep6omna
bubnnorexa [JOK
22 ['umepbona https://m.edsoc])_.[ru/7f434362
7 Fpacputc ymatity = x* fffff?ﬂ:fifﬁifmsn
—v2 = 3 = =
0t | dorpatwoe pumene Eusmacnera 10K
B . https://m.edsoo.ru/7f434d38
YpaBHEHUN U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
95 METOJOB KypCOB 7 U 8 KJIacCOB, bubnunorexa [JOK

00o011eHne 3HaHuM /
Bceepocculickas mpoBepodHast

https://m.edsoo.ru/7f4371aa




pabora

HToroBast KOHTpOJIbHAs paboTa /

96 Bcepoccuiickas mpoBepoyHas 1 Bubmorexa HOK
p POBEp hitps://m.edsoo.ru/7f434cb4
pabora
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
97 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
000011IEHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOA0B KypcoB 7 U 8 KJIACCOB 1 bubnnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
00001IEHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUHI U
99 METOIOB KYPCOB 7 M & Kj1acCOB 1 Bubmrorexa ITOK
A M . ’ https://m.edso00.ru/7f437510
000011IeHNE 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
100 METOIOB KYPCOB 7 U 8 KJ1acCOB 1 bubmorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1E 3HAHUIA
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
101 METOJIOB KYpCOB 7 U 8 KJIacCOB 1 bubmmorexa LHOK
/OB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeH1E 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
102 METOI0B KypCcoOB 7 U 8 KJIACCOB 1 buGnnorexa [IOK
/OB KYpeoB /1 ’ hitps://m.edsoo.ru/7f437858
000011IeH1Ee 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJibHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHn
|

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchI

PanmoHansHbIC YKCIa,
HMppalOHAJIbHBIC YMCIIa, KOHEUHbIE U
OECKOHEYHBIC ACCATUYHBIC APOOH

MHOXECTBO JECMCTBUTEIBHBIX YHUCCII,
JIeliCTBUTEIbHBIEC YHCIIa KaK
OCCKOHEUHBIE JACCATHUYHBIC ,Z[pO6I/I

B3auMHO 0IHO3HAYHOE COOTBETCTBHE
MEXJly MHOXXECTBOM JEHCTBUTEIBHBIX
4KCcesl 1 MHOXKECTBOM TOUYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHME NEMUCTBUTEIBHBIX YHCEII,
aprupMeTHIECKUE TEHCTBUS C
JIEACTBUTEILHBIMU YUCIIAMU

[Tpubmmx€HHOE 3HAUYCHNE BEIUYNHBI,
TOYHOCTbH MPUOIIFKECHUS

OxpyrieHue uncen

OxkpyrieHue yucen

[Ipukuaka v olieHKA pe3yJIbTaTOB
BBIYHMCJIICHUN

[Ipukuaka 1 OlIeHKa pe3yJIbTaTOB
BBEIYMCIICHUN

10

JInnelinoe ypaBHenue. Pemienue

Bu6muorex IIOK




YPaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

https://m.edsoo.ru/7f43bf66

JInnelinoe ypaBHenue. Pemenue

11
YPaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpaTtHoe ypaBHeHue. Pemenue
. bubnmnoreka [JOK
12 YpPaBHEHUH, CBOJAILINXCS K s
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBagparnoe ypaBuenue. Pemienue
. bubnnorexa [JOK
13 YpPaBHEHUH, CBOIALLUXCS K 1
https://m.edsoo.ru/7143c542
KBaJpaTHBIM
bubnnorexa [JOK
14 bukBanpaTHbie ypaBHEHUs i
https://m.edsoo.ru/7f43¢3d0
bubnmnoreka [JOK
15 bukBanpaTHble ypaBHEHUs 1
https://m.edsoo.ru/7f43c3d0
IIpuMepsl penieHus: ypaBHEHUI
16 TpeTber U 4eTBEPTON CTENEHEN
pa3ioKeHUEM Ha MHOKUTEIU
IIpuMmepsl penieHus ypaBHEHUN
17 TpeTber U YETBEPTOM CTENEHEN
Pa3oKeHUEM Ha MHOKUTENU
13 Pemenne npoOHO-paliOHAIBHBIX bubmuorexa [JOK
ypaBHEHUHI https://m.edsoo.ru/7f43c9b6
19 Pemenuie npo6HO-palinoOHaIbHBIX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f43¢9b6
20 Pemenune TekcToBBIX 33024
anredpandyeckumM METOI0M
71 Pemenue TekcTOBBIX 33124
anredpanvyeckuM MeTo10M
22 PemeHue TeKCTOBBIX 33124




anre0pandecKuM METOI0M

KonTponbhas pabota 1o teme

23 . .
"VYpaBHeHUsI ¢ O1HOM nepeMeHHON"
24 YpaBHEHUE € IBYMS IEPEMEHHBIMU U bubnunorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHEHUE € IBYMS IEPEMEHHBIMU U bubnuoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
%6 CucreMa IByX JTMHEUHBIX YPaBHEHHI
C IBYMsI IEPEMEHHBIMU U €€ pPEIICHHE
27 Cucrema IByX JTUHEHHBIX YpaBHEHHH
C IByMsI TIEPEMEHHBIMH U €€ PEIICHHE
73 Cucrema 1ByX JTUHEIHBIX YpaBHEHHUH
C IByMsI IEPEMEHHBIMU U €€ PEIICHHE
29 Cucrema 1ByX JMHEHHBIX YpaBHEHUN
C IByMsI IEPEMEHHBIMU U €€ pPEIICHHE
Pemenue cucrem nByX ypaBHEHUH,
30 OJTHO M3 KOTOPBIX JIMHEHHOE, a APYTroe Brbmoreka LJOK
. p e https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pewrenue cucreM nByX ypaBHEHUH,
31 OJHO U3 KOTOPHIX JIUHEHHOE, a IPyroe bubmmorexa [IOK
N P > 4 ApY https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENIEHU
Pemenue cucreM nByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEMHOE, a IPyroe
— BTOPOU CTEMEHU
Pemenue cucreM nByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JUHEHHOE, a pyroe

— BTOpPOM CTENEHU




I'paduueckas naTepnperamnus

34 CHUCTEMbI YPAaBHEHUH C TIBYMsI
IIEPEMEHHBIMU
35 Pemenne TekcToBBIX 3a1a4
anredpanvyeckuM crnocooom
36 Pemrenne TekcToBBIX 3a1a4
anredpanvyeckumM crocooom
37 Konrponsnas padora no teme
"CucreMbl ypaBHEHUN"
18 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 UuciioBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEPABEHCTBA C OHOMN bubnmnorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JInHeliHbIC HEPABEHCTBA C OJTHON bubnuorexa [IOK
[IEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
43 Cucrempl TMHEWHBIX HEPABEHCTB C
OJTHOM NEPEMEHHOMN U UX PEIIEHUE
44 CucteMsl TMHEHHBIX HEPABEHCTB C
OJIHOW MEPEMEHHOU U X PEUICHHE
45 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IEPEMEHHON U UX PEILICHUE
46 KBanpaTHble HEpaBEHCTBA U X bubnuorexa [IOK

pereHue

https://m.edsoo.ru/7f43b098




KBanpaTHble HepaBeHCTBA U UX

bubmnoreka [IOK

47
pewenue https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HepaBeHCTBA U UX bubnuorexa [IOK
peuieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'padmyeckas nHTEpIpETALIUS
51 Hep ;bBeHCTB u CI/ICTZMI;IC aBEHCTB C bubmmorexa [IOK
P P https://m.edsoo.ru/7f43b098
IBYMsI IEpEMEHHBIMU
I'paduueckas naTepnperamnus
52 HEpPABEHCTB U CUCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBenctna"
54 KBangpatuunas Gynkuus, e€ rpaguk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo0.ru/7f4396¢6
55 KBangpatuunas Qynkuus, e€ rpaguk u bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpaduk u bubmuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [TapaGoiia, KOOpAUHATHI BEPIIMHbI bubnuorexa [JOK
mapadoJIbl, OCh CHMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f439eb4
[TapaGosia, KOOpAUHATHI BEPIIMHBI bubnumorexa LIOK
58
1apaboJibl, 0Cb CHMMETPHH 1apadoIibl https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOPAMHATHI BEPIITHHEI bubmmoreka [JOK




napaboJIbl, OCh CHMMETPHUH TTapadoIIbl

https://m.edsoo.ru/7f43alac

[TapaOoiia, KOOpAMHATHI BEPIIMHbI bubnuoreka [IOK
60
mapaboJibl, 0Ch CHMMETPHH IapadoITbl https://m.edsoo.ru/7f43a3le
61 [Tapabo:a, KOOpAUHATHI BEPIINHBI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapabona, KOOpIMHATHI BEPIINHBI
napaboIIbl, 0Cb CHMMETPHH NapadoIIbl
63 I'paduku pynkmmit: y = kx, y =kx +
b, y=k/x, y=x?, y=vX, y=IX|
64 I'paduku pynkuumii: y =kx, y =kx +
b, y=k/x, y=x*, y=vX, y=|x|
65 I'paduxu pynkmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduxu Qynkmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x¢, y=vX, y=IX|
68 I'padukn pynkmmit: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=[X|
69 KonTponbhas pabota no teme bubnumorexa [IOK
"OyukIIn" https://m.edsoo.ru/7f43ab84
70 [lonsaTHe ynciIoBoOM bu6mmoreka [JOK
[IOCIEA0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3amaHue nociae10BaTeIbHOCTH
71 eKyppEeHTHOH GopMyIioii u bubmmorexa LIOK
PEKYPP . pMY https://m.edsoo.ru/7f43ebda
dbopMyI0ii n-To YNIeHa
72 ApudmMernueckas ¥ reoMeTpruIecKas bubmuorexa [JOK




pOTpeccuu

https://m.edsoo.ru/7f43ed7e

73

Apudmernueckast U reoMeTprUecKas
Iporpeccun

bu6nmmoreka [JOK
https://m.edsoo.ru/7f43{3b4

74

@opMyIIbI N-TO YIEHA
apu(pMEeTUIECKON U TEOMETPHUECKON
IIPOrPECCUi, CYMMBI IIEPBBIX N
YJICHOB

bubmuoreka [{OK
https://m.edsoo.ru/7f43f58a

75

@opMyIIbl N-Io 4IeHa
apu(pMETHYECKON U TEOMETPUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ef2c

76

®opmyJibl N-ro 4ieHa
apu(pMeTHYECKONU U TeOMEeTPUIECKOMN
IIPOrPeCCUii, CyMMBI IIEPBBIX N
YJIEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f431f0c6

77

@®opMyIIBI N-TO YJIeHa
apu(pMeTUYECKO U TeOMeTPUUECKOM
MIPOTrpeccuii, CYMMBI MIEPBBIX N
YJIEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72¢

78

®opmyJibl N-TO YieHa
apupMETHIECKON U TEOMETPUIECCKOM
MIPOrpeccuii, CYMMBI MIEPBBIX N
YJIEHOB

bubmnoreka [IOK
https://m.edsoo.ru/7f43{f8a0

79

N3o0pakeHue 4aeHOB
apu(pMETHIECKON U TEOMETPUIECCKOM
MPOrpeccuil TOUKaMH Ha
KOOPJMHATHOW INIOCKOCTH

80

N300paxkeHne 4IeHOB




apu(pMETHIECKON U TEOMETPUIECCKOM
MpOrpeccuil TOUKaMH Ha
KOOPJMHATHOM TUIOCKOCTH

81

JInHelHbI 1 DKCIOHEHIINATIbHBIN
pocTt

82

CnoxHble TPOLEHTHI

bubmnoreka [IOK
https://m.edsoo.ru/7f43fe0e

&3

Crno>xHbIe TTPOLIEHTHI (peamu3aius
poMUHUMYyMa — IKOHOMUCT)

bu6nmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonrponsHas padora no teme
"YycnoBble HOCIEN0BATEIHLHOCTH"

bubmuoreka [{OK
https://m.edsoo.ru/7f440418

&5

[ToBTOpeHue, 060061IeHNE 1
cUCTeMaTH3allus 3HAHUW. 3aIUCh,
CpaBHEHHUE, JICHUCTBUS C
HeﬁCTBHTeHBHLIMH qyucJjiaMu,
YUCJIOBasd nmpsamas

86

[ToBTOpEeHme, 06001IeHUE U
cucTeMaru3anus 3HaHui. [IporeHTsl,
OTHOIIICHUS, IPOIIOPIIUU

87

[ToBTOpEeHME, 0000IICHNE U
CHCTEMaTH3allus 3HAHHH.
OxpyrieHue, TpUOIIKEHIE, OIICHKA

88

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 3aJ71a4 apu(PMETHICCKUM
crmocodom

bubmnoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3anus 3HaHuil. Pemenne

bu6mmoreka [{OK
https://m.edsoo.ru/7f443cd4




TEKCTOBBIX 3aJ1a4 apHUPMETHICCKAM
cIocoooM

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3HaHuil. Pemenne

Bbu6mmoreka [JOK

20 TEKCTOBBIX 3aJ]1a4 apuPMETUUECKUM https://m.edsoo.ru/7f443fea
crocoo6om
[ToBTOpEeHME, 00600IICHNE U

01 cHUCTeMaTHu3aIus 3HAaHUMH. bubmuoreka [JOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHUS
[ToBTOpeHue, 06001IEeHNE 1

9 cUCTEeMaTH3alus 3HAaHUM. bubmuoreka [{OK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMMYCTUMbIE 3HAUCHHUS
[ToBTOpeHnue, 06001IeHNE 1

93 CHCTEMAaTH3allnsl 3HAHUM. bubmuoreka [{OK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f44462
BBIPKEHUH, TOMYCTUMbIE 3HAUCHHUS
[ToBTOpEeHue, 06001IeHNE U

94 CHCTEMAaTH3allys 3HAHUM. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IICHNE U

95 cucrtemaTusanus 3HaHu. yHKuu: bu6mmorekxa [JOK
[IOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIUH

96 [ToBTOpEeHME, 0000IIEHNE U bubmuorexa [JOK

cuctemaTusanus 3HaHu. OyHKuu:

https://m.edsoo.ru/7f444{44




MOCTPOCHHE, CBOMCTBA N3YUYECHHBIX
byHKIMIA

[ToBTOpenue, 0600IIEHNE U
cucrtemaTusanus 3HaHuii. OyHKuuu:

97

IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIMIA

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f44516a

[ToBTOpEeHME, 00600IICHNE U
03 cucremaTusanus 3Hanui. OyHKuuu:

IIOCTPOEHUE, CBOMCTBA N3YUYEHHBIX
byHKITUH

bu6nmoreka [JOK
https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHue, 06001IEeHNE 1
99 CUCTEeMaTU3alus 3HAaHUM.
I'padmyeckoe penieHne ypaBHEHUN

UX CUCTEM

bubmuoreka [{OK
https://m.edsoo.ru/7f445516

[ToBTOpeHnue, 06001IeHNE 1
100 CUCTeMAaTH3allus 3HAHUH.
I'padmyeckoe penieHne ypaBHEHUN U

UX CUCTEM

101 HroroBas KoHTpoNbHas paboTa

102 O06001IeHE ¥ cUCTEMaTH3aIUA
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

102




MPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBbI
7 KJIIACC
Kon . .
HpOBEpseMOro IIpoBepsiemble npeiMeTHbIE pPe3yJIbTAThI 0CBOCHNSI OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOI'O 00111ero
pesyabTaTa oOpa3zoBaHus
1 Yriciia v BBIYUCIICHUS
1.1 BbInosiHsATh, coyeTas yCTHbIE M MUCbMEHHBIE MPUEMBI, apudMeTHUYecKre TEHCTBUS C pallMOHAIbLHBIMU YHCIIAMU
12 HaxomuTh 3Ha4eHMs YMCIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOpa3Hble COCOObI U MPUEMBI BBIUMCICHHS 3HAUCHUN
) JPOOHBIX BRIPAKEHUH, COACPKAMUX OOBIKHOBEHHBIC U ACCITUIHBIC APOOH
13 [Tepexoauth OT OMHOW (OPMBI 3aIUCH YHCEN K JIPYyroi (MpeoOpa3oBBIBATH JECATHUHYIO IPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECITHUHYIO, B YACTHOCTHU, B OECKOHEUHYIO JECATHUHYIO APOOb)
1.4 CpaBHMBATh U YIOPSJOUYMBATH PALIMOHATIbHBIE YNCIIA
1.5 OxpyrusTh uncna
16 BB\I}HOJ‘IH}ITB MPUKUJIKY U OLEHKY pe3ysbTaTa BBIYUCICHHUH, OLEHKY 3HAYE€HUW YMCIIOBBIX BbIpaXKCHHI. BBINONHATH
JIEUCTBUS CO CTENEHSIMHU C HATypaJbHBIMU TTOKA3aTeIISIMH
1.7 [IpuMeHATh MPU3HAKU JEITHUMOCTH, PA3JI0KCHHE Ha MHOXHUTEIN HATYPAIHHBIX YHCEIT
Pemate nmpakTHKO-OpUEHTUPOBAHHBIC 33/1a4, CBSA3aHHBIC C OTHOIICHUEM BEJIUYHH, MPOTOPIIMOHATHFHOCTHIO BETUYHH,
1.8 MPOLICHTaMH, UHTEPIPETUPOBATH PE3YJbTAThl PELICHUS 3a/lady C Y4ETOM OTpaHUYEHHM, CBSI3aHHBIX CO CBOWCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpanyeckue BhIpaKCHUS
71 Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CHMBOJIMKY, MPUMEHSTh €€ B IpOllecce OCBOCHUS yueOHOro
Marepuasia
2.2 HaxomuTh 3Ha4eHUs OYKBEHHBIX BHIDAKECHUHN NPU 33JaHHBIX 3HAYCHUSIX TIEPEMEHHBIX
23 BrImonHATe mpeoOpa3oBaHusl IEIOT0 BBIPAKEHUS B MHOTOWIEH MPHUBEACHUEM IMOJOOHBIX CIaraeMbIX, PacKPBITHEM
' CKOOOK
24 BbInonHATs yMHOXKEHHE OJHOYICHA HAa MHOTOWIEH M MHOTOWIEHAa HAa MHOTOYJICH, MPUMEHSATH (OpMyIbI KBajpaTa
CYMMBI U KBaJpaTa pa3HOCTH




OCYH_ICCTBJ'IHTB Pa3T0KEHUE MHOI'OYJICHOB HAa MHOXHTCINW C IMOMOIIBIO BBIHCCCHUSA 3a CKOOKH OGH.[CFO MHOXKHUTECJIA,

23 TPYIIUPOBKHU CJIAraeMbIX, IPUMEHEHHs (OpMYJ COKpAIEHHOTO YMHOKEHHS
26 HpI/IMeHSETB peoOpa3oBaHusl MHOIOWIEHOB JUIsl PEILIEHUS PAa3IUYHbIX 337a4 U3 MaTeMaTHUKU, CMEXHBIX IIPEIMETOB, U3
peabHON MPaKTUKU
2.7 Mcnonp30BaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMU ITOKA3aTENIIMU JUIsI IPeoOpa30BaHus BbIPaKEHUH
3 YpaBHEHUs 1 HEPABEHCTBA
31 Pemate nuHeiHbIe ypaBHEHHMs ¢ OJHOW NEpEMEHHOH, MpHUMEHss MpaBWiia Iepexoia OT HCXOJHOIO ypaBHEHMS K
) paBHOCWJIbHOMY eMy. I[IpoBepsiTh, SIBIsIETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.2 [IpumensTh rpaduueckre MeTo bl IPH PEICHUH JIMHEWHBIX YPAaBHEHUN U UX CUCTEM
33 [TonOupath NpUMepsHI ap YKCe, SBISIOIUXCS PEIIEHUEM JIMHEHHOT0 YPaBHEHMsI C IBYMsI IEPEMEHHBIMU
34 Ctpouth B KOOPJWHATHOW IJIOCKOCTU I'padUK JIMHEHHOTO YpaBHEHUS C ABYMs IEPEMEHHBIMU; IMOJIb3YSCh IpapuKoM,
IPUBOJUTH IPUMEPHI PELICHHSI YPABHEHHUS
3.5 Pemiate cucTembl IBYX JIMHEHHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMH, B TOM YHCIIE IpadUuecKu
36 CocraBnaTh M pellaTh JIMHEHHOE YPAaBHEHHE WM CHCTEMY J'{I/IHCI‘/’IHBIX YPaBHEHHH II0 YCJIOBHIO 3aJauy,
WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a4H MOJYYEHHbIN pe3ysibTar
4 Koopaunats! u rpaguku. yHkuuu
41 N300paxxaTh Ha KOOPAMHATHOM HPSAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH,
) MHTEPBAJIbI, 3aIIMCHIBATh YUCIOBBIC POMEKYTKH HA AJIreOpandeckKoM sI3bIKe
4.2 Otmeuath B KOOPAMHATHOM IJIOCKOCTH TOUYKH 110 331aHHBIM KOOPJAWHATaM
4.3 Crpouts rpaduku JuHeHHbIX QyHKIMHA. CTpouth rpaguk QyHKIUH y = [X]
44 OnwuchIBaTh ¢ MOMOIIBIO (PYHKINH U3BECTHBIC 3aBUCHIMOCTH MEXIY BEIMYHMHAMU: CKOPOCTh, BPEMs, PACCTOSHUE, IICHY,
) KOJINYECTBO, CTOUMOCTb, IPOU3BOIUTENILHOCTh, BpeMsi, 00bEM pabOoThI
4.5 HaxoauTh 3HaueHune QyHKIMK 0 3HAYEHUIO e€ apryMeHTa
46 [lonumats rpaduyeckuii crnoco® MpeacTaBACHUS M aHaIW3a WHPOPMALMM, W3BJIEKATh U HHTEPIPETUPOBATH

MH(QOPMALIMIO M3 TPaHKOB peaTbHBIX MPOIIECCOB U 3aBUCHMOCTEH




8 KVIACC

rﬁ?}iepﬂeMor IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O 00111ero
0 PesyaILTATA oOpa3oBaHus
1 UYwucia v BBIYUCIICHUS
11 Hcnons30BaTh HayaJbHBIE NIPEICTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX 4YMCENl JJII CPaBHEHHUs, OKPYIVIEHUS H
] BBIUMCJICHUH, H300paXkaTh JeMCTBUTENIbHBIC YHCIIA TOUYKAMH HA KOOPIMHATHONW NPSIMOM
[IpumeHsATh TMOHATHE apUPMETHYECKOrO KBAJPAaTHOIO KOPHS, HAXOAWUTh KBAJpaTHbIE KOPHM, HCIONB3YS IIpU
1.2 HEO0OXOUMOCTH KaJIbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHUs BHIPAKEHUH, COlEpPIKaLUX KBAaAPATHbIE KOPHU, UCTIOIb3YsI
CBOMCTBA KOpHEH
1.3 Mcnonp30BaTh 3aMCH OOJIBIINX M MAJIBIX YHCEJ C TIOMOIIBIO IECATUYHBIX Jpo0el u cTeneneil yucna 10
2 Anrebpanyeckue BbIPAKCHUS
71 [TpuMeHATH TOHATHE CTENIEHH C IEJIBIM IT0Ka3aTesIeM, BHINOJIHATH TPeoOpa3oBaHus BHIPAXKEHUH, COAEPKALINX CTETICHN
C LIEJIBIM [T0KA3aTeIeM
29 BBINONHATE TOXIECTBEHHBbIE NPEOOpa3oBaHMs PALMOHAIBHBIX BBIPAKEHUM Ha OCHOBE IIpaBMJI JEHCTBUH Haj
) MHOTOWJICHAMH U alNreOpandyeckKuMu IpoosiMu
2.3 PacknanbiBaTh KBaAPATHBINA TPEXUICH HA MHOKUTEIN
24 HpI/IMeHgTB peoOpa3oBaHusl BBIPAXKEHUN ISl PEILIEHUS Pa3IMYHbIX 337ad U3 MAaTEMaTHKH, CMEXHBIX IPEIMETOB, U3
peaJIbHOM PAKTUKH
3 YpaBHEHMsI U HEPABEHCTBA
31 Pemars JIUI/IHeﬁHHe, KBaJIpaTHbIE YPAaBHEHUS M PALMOHAIBHBIE YPABHEHMs, CBOIAILIMECS K HHUM, CUCTEMBI JIBYX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU
[IpoBoauTh MpocTEIINE UCCIEIOBaHNS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM YHUCJIE€ C PUMEHEHUEM IpapUuecKux
3.2 NpeJCTaBIeHUN (yCTaHABIMBATh, UMEET JM YpAaBHEHHE WJIM CUCTEMa ypaBHEHUH pEIIeHUus, eCId UMEET, TO CKOJIbKO, U
rpouee)
33 [Iepexoauts oT CHOBGCHVOP'I (hopMyIHPOBKY 3a/1a4uM K €€ anreOpanueckoil MOJIEIN ¢ MOMOLIbIO COCTABIICHHS ypaBHEHHS
WJIU CUCTEMBI YPAaBHEHUMN, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MTOJIYYEHHBIN pe3yapTaT
34 IIpuMeHATH CBOMCTBA 4YMCIIOBBIX HEPABEHCTB I CPABHEHUs, OLICHKHU, PElIaTh JUHEHHBIE HEPAaBEHCTBA C OJHOM

nepeMeHHoﬁ N HUX CHCTCMBbI, daBaThb rpaqmqecxy}o HWITIOCTpallvi0 MHOKCCTBA pCHIGHI/II‘/’I HCPABCHCTBA, CHUCTCMBI




HEPaBEHCTB

4 DyHKIMU
41 IToHnMaTh ¥ UCHOIB30BATh (PYHKIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMHHBI, CUMBOJIMYECKHE 0003HAYEHNUs), ONIPEEIIATh
) 3Ha4YeHUE (QYHKIMH 110 3HAUYCHHUIO apTYMEHTA, ONPEAEISITh CBOMCTBA QYHKIMH 110 €€ TpaduKy
49 CtpouTth rpaduku sneMeHTapHbIX GyHKIUi Buga: y=k/x, y=k/x , y =x%, y = X3, y = |X|, onuchIBaTh CBOWCTBA YHUCIOBOM
' ¢byukmn o e€ rpaduxy
9 KUIACC
Kon . .
poBepsieMor IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/1bHOIl MPOrpaMMbl 0CHOBHOI'O

o0uero oopazoBaHus
0 pe3yJibTaTa

1 Uucna v BBIYUCIICHUS
1.1 CpaBHHBATh U YIOPSJOYMBATH PAIMOHATIBHBIE U UPPAITMOHAILHBIE YHCIIa
12 BreimonasaTe apudmMeTnyeckue MEHCTBHS C pallMOHATBHBIMH YHUCIAMH, COYETass YCTHBIC M MUChbMEHHBIC TPUEMBI,
BBINOJIHATH BEIYMCIIEHUS C UPPALMOHAIBHBIMHU YU CIIAMU
1.3 HaxoauTh 3HaY€HHUsI CTENEHEN C LENBIMU IIOKA3aTEISIMU U KOPHEN, BBIYUCIISATh 3HAYEHHS YUCJIOBBIX BBIPAKECHUI
1.4 OprrJISITBv JICUCTBUTEIIbHBIC YHWCIIA, BBINOJHATh NPUKHUAKY pPE3yJbTaTa BbIYUCICHHUMN, OLIEHKY YHUCIOBBIX
BbIPAKEHUI
2 YpaBHEHUs 1 HEPABEHCTBA
21 Pemarp nuHelHble W KBaJpaTHbIE YypaBHEHUS, YpPaBHEHMS, CBOJALIMECS K HUM, MpocTeiue apoOHo-
paLMOHAJIbHBIE YPABHEHUS
29 Pemate cucremsl nByx HHHeﬁHBIvapaBHeHHﬁ C JIBYMs IEPEMEHHBIMU U CHCTEMBI JIByX YpPaBHEHHH, B KOTOPBIX
OJIHO YPAaBHEHHE HE SIBJISIETCS JIMHEHHBIM
23 Pemate TEKCTOBBIE 3aa1H anredpandeckuM CrocoOOM € MOMOIIBI0 COCTABJICHUS YPaBHEHHS WM CUCTEMBI JIBYX
YpPaBHEHUH C ABYMs IEPEMEHHBIMU
24 [IpoBoauTh MpPOCTEUIIME HCCICIOBAHUS YPAaBHEHUHM W CHCTEM YPAaBHEHHH, B TOM 4YHCIE C NPUMEHECHHEM

rpa(i)I/I‘ICCKI/IX HpeI[CTaBJIeHI/Iﬁ (HaHpI/IMep, YCTaHaBJIMBATh, UMCCT JIM YPABHCHUC NJIM CUCTCMaA ypaBHCHI/Iﬁ PCUICHUA,




€CJI IMEET, TO CKOJIBKO)

Pemarh nuHelHble HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM

2:3 IIPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOIIbI0 CUMBOJIOB
26 Pemarp cucremMpl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBaJpaTHOE HEPABEHCTBO,
) n300pakaTh pellieHHe CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSMOIi, 3aIIMCBIBATh PEIIEHHE C TIOMOLIbI CHMBOJIOB
2.7 Mcnosib30BaTh HEPABEHCTBA TPH PEIICHUN PA3JIMYHBIX 3a4a4
3 DyHKIUU
Pacnio3HaBaTh (QyHKIMH H3y4eHHBIX BHJOB. IloKa3pIBaTh CXeMaTHYECKH pAacIOJIOKEHHE Ha KOOPAMHATHOM
3.1 IUIOCKOCTH TpadukoB GyHKkumid Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHHM
K02(DGUITMEHTOB, ONMMCHIBATh CBOMCTBA (DYHKITUN
39 [Toka3bIBaTh CX€MaTUYECKH PACIIONOKEHHE HA KOOPAUHATHON TNIOCKOCTH rpaukoB GyHKUUHN BUAA y = VX, y = |X| 1
OIMCHIBATh CBOMCTBA (DYHKIIHIA
33 Crpouth U n300pakaTb CXeMaTHUYeCKU TpauKHU KBaJApPAaTHUUHBIX (DYHKIUH, ONMUCHIBATH CBOMCTBA KBAaJAPATUYHBIX
¢GyHKUIMH 10 MX TpaduKam
34 Pacnio3HaBaTh KBagpaTHUHYIO (QYHKIHUIO 110 (HopMyJie, IPUBOJUTH PUMEPBI KBaPATUYHBIX (PYHKIUI U3 peaabHOI
XKHU3HU, PU3UKU, TEOMETPUU
4 ApudmeTrueckas v reoMeTpuyecKas Iporpeccuu
4.1 PacnioznaBaTh apudMeTHYECKYI0 M T€OMETPHUECKYIO IPOIPECCUH MPHU Pa3HbIX criocobax 3a/laHust
49 BBI]'IOJ'IH?ITE BBIUMCIICHUSI C MCIOJIb30BaHUEM (QOpPMYyJI #-TO 4YICHA apUPMETUYECKOH U TIeOMETPUUYECKON
IIPOrPECCUi, CYMMBI IIEPBBIX N WICHOB
4.3 N300pakaTh YiIeHBI OCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHON TJIOCKOCTH
44 Pematp 3amaun, CBSI3aHHBIE C YMCIIOBBIMM IOCJIEAOBATEIBHOCTSAMHU, B TOM YMCIE 3a/ayd U3 PEaJIbHOM XKU3HU (C

WCIIOJIb30BaHUEM KaJIbKYJIATOPa, IIUPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kox IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 UYucna ¥ BBIYUCIICHUS
1.1 Jpobu 0ObIKHOBEHHbBIE U AECATUYHBIE, IEPEXO] OT OJHOM (hopMbl 3amucu Apodei k apyroi. [loHsATHE palroHaIbHOIO YKCa,
3alHCh, CPABHEHUE, YIIOPSIOYMBAHUE PALIMOHAJIBHBIX YUCEI
1.2 Apudmernueckue 1eHCTBHA C pallMOHAJIBHBIMU YKciaMu. Penenue 3a1a4 U3 peaqbHON MPAaKTUKU HA YaCTH, HA IpoOH
13 CreneHb ¢ HaTypaJIbHBIM ITOKa3aTelIeM: OlpeesieHre, mpeoOpa3oBaHue BEIPAKEHUI HA OCHOBE ONPEIEICHNUs, 3aHCh OOIBIINX
qucen
1.4 HpOHeHTI)I,VBaHI/ICB MIPOLIEHTOB B BUJIE€ JpOoOH U JpoOU B BHJI€ IPOLEHTOB. TpH OCHOBHBIE 337aul Ha MPOIIEHTHI, pEIIeHHE 3aau
U3 peaJIbHOM MPAKTUKH
1.5 [IpuMeHeHHe IPU3HAKOB AE€IMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEI
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMasi M 00paTHasi MPONOpLUUOHATBHOCTH
2 Anrebpanyeckie BhIpaKESHUS
2.1 [lepemMeHHbIE, YUCIOBOE 3HAUEHUE BBIPAKEHUSI C IEPEMEHHOM. JlonmycTuMble 3HaUEHUs] IEPEMEHHBIX
2.2 [IpencraBneHne 3aBUCUMOCTH MKy BeJTMUYMHAMU B BUE hopMyIibl. Berancnenus no hopmynam
2.3 [Ipeobpa3oBaHye OYKBEHHBIX BbIPAKEHUMN, TOXK/IECTBEHHO PABHBIE BHIPAYKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM
2.5 OpnowieHbl 1 MHOrouseHsl. CteneHb MHOrowieHa. Cio)keHue, BhlUYMTaHue, YMHO)KEHHE MHOTOUJIEHOB
26 @opMyJibl COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbI M KBaapaT pasHocTu. dopMyna pazHOCTH KBajapaToB. PasznokeHue
MHOT'OUYJIEHOB HA MHOKUTEIN
3 YpaBHeHUs
3.1 YpaBHeHHe, KOpeHb YPaBHEHUs], TPaBUiIa MpeoOpa3oBaHusl YpaBHEHUs, pABHOCHJIBHOCTh YPaBHEHUH
3.2 JIuneliHOE ypaBHEHHE C OQHOW IIEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO YPABHEHUS, PELICHNUE JTUHEHHBIX YPABHEHUN
3.3 CocraBieHre ypaBHEHUH 110 YCIOBHIO 337aun. PelieHne TEKCTOBBIX 3a/1a4 C IOMOIIBIO0 YPaBHEHUMN
3.4 JIuHeltHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk
35 Cuctema AByX JHHEHHBIX YpaBHEHHH ¢ IByMs epeMeHHbIMU. Pelienne cucteM ypaBHEHHH criocoOoM moacTaHoBKU. [TpumMepsl

PEIICHN TEKCTOBBIX 3a4a4 C IOMOINBIO CUCTEM ypaBHeHI/Iﬁ




4 Koopaunate! u rpaduku. yHKImMM
4.1 Koopaunara To4ky Ha IpsiMoit
4.2 Uucnosble TpOMEKYTKH. PaccTosiHEEe MEKy 1BYMs TOYKaMU KOOPJAMHATHOU IIPSIMOM
4.3 [IpsimoyronpHas cucteMa KoopauHar, ocu Ox u Oy. AGcuncca U OpJIMHAaTa TOYKH HAa KOOPJIMHATHOM TJIOCKOCTH
4.4 [Ipumeps! rpadukoB, 3a1aHHbIX GopMysaMu. YTeHne rpa@uKoB peanbHbIX 3aBUCUMOCTEN
4.5 [onstue pynkuuu. 'papuk dynxiuu. CroiicTBa GyHKUINN
4.6 Jluneiinas @ynkuus, e€ rpaguk. I'padux dyHKImMM y = [X|
4.7 ['padryeckoe penieHre JMHEHHBIX YPAaBHEHUHN U CUCTEM JINHEHHBIX YpaBHEHUI
8 KUIACC
Kona IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Uucrna u BBIYUCIICHUS
1.1 KBanpathbliii kopeHb u3 uyncia. [lonstue 06 uppanroHaibHOM uncie. JlecsTuuHble NpubInKeHNs] UPPAlMOHAIBHBIX YHCET
12 CpoiicTBa apu(MeTHUYEeCKMX KBaJIpaTHbIX KOpPHEW W MX TMpPUMEHEHHE K MpeoOpa3oBaHHIO YHUCIIOBBIX BBIPAXEHUH U
BBIUMCIICHUSIM. JIeHICTBUTENbHBIE YKCIA
1.3 Crenens ¢ LeabIM nokazarteneM U e€ cpoiictBa. CtangapTHas 3alIMCh YKciIa
2 AnrebpanuecKue BHIPAKECHHUs
2.1 KBagpaTHbIi TPEXWICH, pPa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIH
2.2 Anrebpanyeckas Apodb. OCHOBHOE CBOWCTBO aJiredpandeckoi qpoou
23 CnoxxeHue, BRIUMTaHUE, YMHOXKECHHE, JISTICHUE alnredpandeckux apooeit
24 PanmoHanpHble BRIpaXKEHUS M UX MpeoOpa3zoBaHUe
3 YpaBHEHMs U HEpaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHUe, hopmyra kopHel kBagpaTtHoro ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K JIMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme poOHO-pallMOHATBHBIC YPABHEHUS
34 ['padmyeckas uHTEpnpeTalysi ypaBHEHUN C ABYMs MEPEMEHHBIMU M CUCTEM JIMHEWHBIX YpPaBHEHHH C JBYMs MEPEMEHHBIMHU.

[TpriMepsl pelIeHns] CUCTEM HEJIMHEWHBIX YPABHEHUH C IByMsl NEPEMEHHBIMU




3.5

Pemenre TEeKCTOBBIX 3371249 aIredpandecKuM crocooom

3.6 YuncnoBble HEPaBEHCTBA U MX CBOICTBA
3.7 HepaBeHCTBO ¢ 0JJHOM IEpEMEHHOI
3.8 PaBHOCWJIBHOCTh HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJJHOW EPEMEHHOM
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM NepeMeHHOU
4 DYyHKIIUN
4.1 [Tonsitue pynkunu. O01acTh ONpeaeIeHrs 1 MHOXKECTBO 3HauUeHU GyHKImu. CrnocoOs! 3aganust pyHKIUN
4.2 ['paduk pynkuuu. Yrenue cBOMCTB GYHKIMHU 110 e€ rpaduky
4.3 ITpumeps! rpadukoB QyHKIMH, OTpaKaIONTUX peaabHbIC MPOIECCHI
4.4 @DyHKIMY, ONKCHIBAIOLINE MPSIMYIO M 00PaTHYIO MPONOPLUUOHAIBHBIE 3aBUCUMOCTH, UX IpauKu
4.5 OyHKIMHU y =x7 p = X7
4.6 DyHKIMU y = Vx, y = |x|
4.7 I'paduaeckoe perneHne ypaBHEHHIN H CHCTEM YpaBHEHUM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS
1 Yuciia v BBIYUCIICHUS
1.1 PannoHanbHbIe Uncia, UpPPaLOHAIbHbIE YHCIIA, KOHEYHbIE M OECKOHEYHbIE IeCATHYHbIE IpOOU
12 MHOXecTBO NeHCTBUTENbHBIX YHCEN, JEHCTBUTENbHBIE YHUCIIa KaKk OECKOHEUHbIE AECATUYHBIE IpoOu. B3aumMHO oJHO3Ha4HOE
) COOTBETCTBUE MEKY MHOKECTBOM JICHCTBUTENbHBIX YUCEN U KOOPAUHATHOM npsiMmoil. CpaBHEHHE AEMCTBUTEIbHBIX UUCEI
1.3 Apudmernueckue AeUCTBUS C ACHUCTBUTEIHLHBIMH YHCIAMU
1.4 W3mepenus, npubamxeHusi, olleHKH. Pa3Mepbl 00BEKTOB OKPY’KAIOLIET0 MHUpA, JUIUTEIBHOCTh MPOLIECCOB B OKPY’KAIOLIEM MHpE.
) [TpubnmxE€HHOE 3HaUEHUE BEJMYMHBL, TOYHOCTh Npubimxenus. Okpyrienue yucen. [Ipukuika u oleHKa pe3yJbTaToB BhIYMCICHUN
2 YpaBHEHMsI U HEPABEHCTBA
2.1 YpaBHEHHUs] C OJHOU IEPEMEHHOU
2.2 JIuneiiHoe ypaBHeHue. PellieHre ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM




23

KBanpatHoe ypaBHeHuE. PellieHre ypaBHEHUM, CBOISIIIIMXCS K KBAIPATHBIM

24 bukBanpaTHoe ypaBHeHuUe. [Ipumepsl pelieHrsi ypaBHEHUM TPETbel U YeTBEPTOM CTEIEHEN Pa3I0KeHUEM Ha MHOKUTEIN
2.5 Pemenne 1poOHO-pallMOHAIBHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMSsI IEPEMEHHBIMHU H €0 Tpaduk
2.8 Pemenune cucteM AByX JUHEHHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
2.9 Pemenune cucreM AByX ypaBHEHHUM, OJTHO U3 KOTOPBIX JINHEWHOE, a IPYTO€ — BTOPOM CTENEHU
2.10 I'paduyeckast HHTEpIpETalUsl CUCTEMbl YPaBHEHUI ¢ IBYMsI IEpEMEHHBIMU
2.11 Pemenre TeKCTOBBIX 3a7a4 alreOpandeckuM CrocoooM
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penienne TMHEHHBIX HEPABEHCTB C OJJHON NMEPEMEHHOMN
2.14 Pernienue cuctem JIMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBA
2.16 ['paduyeckas HHTEpIpeTaIUsi HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
3 DyHKIUU
3.1 KBanparuunas dynkims, e€ rpaduk u coiicta. [lapabona, kKoopAHMHATHI BEpUIMHBI Tapa0OOIIbl, 0Ch CHMMETPHH MapadoJibl
3.2 I'paduku dynkuunit y=kx, y=kx+b u ux cBoiicTBa
3.3 I'paduxu Qynkiwmit y=k/x, y = x° 1 uX cBoOMCTBa
3.4 ['paduku QyHKIMI, U X CBOMCTBA
4 YucnoBble NOCIEN0BATENBHOCTH
41 OmnpezneneHue U crocoObl 3aJaHUs YUCIOBBIX MOCIENOBATENbHOCTEH. 3aJaHUEe MOCIEA0BATEIbHOCTH PEKYPPEHTHOM (GopMysoi u
bopMyII0ii 17-TO WIeHA
4.2 Apudmerndeckas nporpeccusi. Dopmyiibl #-ro ujieHa apuPMETHIECKON MPOrPeCcCHr, CyMMBI IIEPBBIX 7 YJICHOB
4.3 I'eomeTpuyeckas nporpeccusi. QoOpMyJibl #-T0 YieHa TEOMETPUYECKON MPOTPECCUU, CYMMBI MTEPBBIX 7 WICHOB
44 N3o0paxeHune HIIeHOB apu(pMETHIECKON U TEOMETPUYECKON MPOTPEecCUil TOYKaMHU Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEWHBIA 1
HKCIOHEHIIMAIbHBINA POCT
4.5 CJ105KHBIE TTPOLICHTHI




IHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIETO OEPA3OBAHUS

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBLIM Pe3yJibTATAM OCBOEHNsI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

VYMmenue ONCpHUPOBATH IMOHATHUAMU. MHOXKCCTBO, IOAMHOKCCTBO, OIICpallMKM Had MHOXCCTBaAMH;, YMCHHC OIICPUPOBATH
IIOHATUAMMU: rpa(b, CBSI3HBIM rpaq), ACPCBO, IUKII, IPUMCHATH UX IIPpHU PCIICHHUHU 3a4a4, YMCHHUC UCIIOJIb30BATh rpa(bnqecxoe
MNpEACTAaBJICHUEC MHOXKCCTB IJid OIMMCaHUs PCAJIbHBIX MNPOHCCCOB U HBJICHI/If/'I, npu pCeliCHUM 3aaa4 U3 ApYyTux y‘-IC6HBIX

MpeIMETOB

Vmenune OIICPHUPOBATDH IMOHATHUAMU: OIIPCIACICHUC, aKCHUOMA, TCOpPEMA, JOKA3ATCIILCTBO;, YMCHUEC PACIIO3HABATH UCTUHHLBIC U

JIOKHBIC BBICKA3bIBAHU A, ITIPUBOAUTH HNPUMEPHBI U KOHTPIIPUMCPLI, CTPOUTDH BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3BIBAaHUM

YMeHue ornepupoBaTh MOHATHUSMU: HATYPAJIbHOE YHUCIIO, MPOCTOE U COCTABHOE YHUCIO, NEIMMOCTh HATypajdbHBIX YHUCEN,
MPU3HAKHU JICTUMOCTH, 11€JI0€ YUCIIO, MOJTYJIb YKMCJIa, OOBIKHOBEHHAsI IPOOh M JeCATUYHAs IpoOb, CTAaHAAPTHHINA BU YUCIIA,
paloHaIbHOE YHCIIO, UPPALMOHATLHOE YUCIO, apu(METUUYECKUI KBaApPaTHBIM KOPEHb, YMEHUE BBIMOJHATH JIEHCTBUS C
YUCJIaMH, CPABHUBATH M YIIOPSAAOUYNBATH YHUCIIA, TPEACTABIISTH YUCIIa HA KOOPAUHATHON MPSAMO, OKPYTJISITh YUCIIA; YMEHHE

ACJIaTh NPUKUJKY U OLICHKY pC3yJIibTaTa BBIYUCIICHUI

YMeHue onepupoBaTh MOHATHUAMU: CTENEHb C IIEJBIM TOKa3areneM, apupMeTHYecKuid KBaJpaTHBII KOpPEHb, MHOTOYJICH,
anredpaudeckasi 1poOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENEHU OOJblle €AUHMIIBI; YMEHHUE BBIIOIHATH
pacuéTtel mo QopmynaM, NpeoOpa3oBaHMs LENbIX, APOOHO-PAllMOHAIBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHIMH,
pas3iokeHne MHOTOYWICHa HA MHOKUTEIH, B TOM YHUCIIE C UCIIOIb30BaHUEM (POPMYIT Pa3HOCTH KBAIPATOB M KBAAPaTa CyMMBI

U pa3HOCTH

YMeHue onepupoBaTh MOHSITUSIMH: YHCIOBOE DPABEHCTBO, YpPaBHEHHE C OIHOW TMEpEMEHHOM, YKCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C MEPEMEHHOH; YMEHHE pellaTh JIMHEHHbIE W KBaJpaTHbIE YpaBHEHUs, TPOOHO-pallMOHATIBHBIE YPAaBHEHUS C
OJIHOM TEPEMEHHOM, CUCTEMBI JIBYX JMHEHHBIX YPaBHCHUM, IMHCHHBIC HEPABEHCTBA U MX CHCTEMBI, KBaJpaTHbIC U APOOHO-
palMoHaNbHbIE HEPABEHCTBA C OJHOM MEPEMEHHOH, B TOM 4YHUCJIE IpU PEIIEHUU 3aJad W3 JPYTruX MPEeAMETOB U

IMPAKTUYCCKUX 3aaad;, YMCHHC HCII0JIB30BATb KOOPAWHATHYIO MPAMYIO W KOOPAWHATHYIO IJIOCKOCTH JJId H306pa)K€HI/I$I




pelleHui ypaBHEHH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QYyHKUUS, rpaduK (GYHKIUH, HYTd (QYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH BO3pacTaHusl, yObIBaHUS, HANOOJIbIIICe M HANMEHbIIICe 3HAUCHUS (PYHKIINU; YMEHUE ONEPUPOBATH TOHSATHSIMH:
npsiMasi IPONOPLMOHAIBHOCTD, JIUHEHHas (QyHKIMA, KBagpaTu4Has (yHKIMs, oOpaTHas MpONOPLUOHAIBHOCTb, Mapadoia,
rurep0osia; yMeHue CTpouTh rpadukm (QyHKIHMHA, HCHONIB30BaTh TpadUKU IS OINpPEIEICHUS] CBOWCTB IPOLECCOB H
3aBUCHMOCTEH, IS pelleHus 3a1ad U3 APYTHX Y4YEeOHBIX MPEIMETOB M PEabHOM JKU3HH; YMEHHUE BBIpAXaTh (OpMyIaMu

3aBUCUMOCTH MCIKY BCIIMUNHAMU

YMeHne omnepupoBaTh IMOHATHAMHU: IOCIEIOBATEIBHOCTh, apHU(METHUecKas M TeOMETpUYeCKas IPOTPECCHH; YMEHHE
HCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATENBHOCTEH, (POPMYJIBI CYMMBI U OOIIEr0O YeHA MIPU PELICHUH 3a/ja4, B TOM YUCIIe 3a7a4

U3 IPYTHX YU4EOHBIX MMPEIMETOB U PEATbHOMN KU3HH

YMeHnue pemaTh 3aaud pa3HbIX THUIIOB (B TOM YHCJIE€ Ha MPOLIEHTHI, TOJIM U YacCTH, JBH)KEHUE, paboTy, LIEHY TOBAapOB U
CTOMMOCTb TMOKYIIOK W YCIyT, HAJOTH, 3a/a4i U3 00JacTH YIpaBJIEHUS JUYHBIMH M CEMEWHBIMH (UHAHCAMH); YMEHHE
COCTaBJIATh BBIPAXKCHUSI, YPAaBHEHNUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3aJ1a4M, UCCIIEI0BATh MOJIYYEHHOE PELIEHUE U

OLICHUBATDH HpaBI[OHOI[06HOCTI) IMMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHnue onepupoBaTh MOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, MpsiMasi, Ty, JIOMaHasl, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIH U PAaBHOCTOPOHHUI TPEyroJbHUKH, MPSIMOYTOJIbHBIA TPEYroJbHUK, MeIuaHa, OMCCEKTpHCa M BBICOTA
TPEYroJbHUKA, YETBIPEXYTONbHUK, MapajjiesiorpaMM, poMO, MpsSMOYTrOJbHHUK, KBaApaT, Tpameuus; OKPYXKHOCTb, KpYT,
KacaTesbHasl; 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMHM (UIypamMH; YMEHHE pellaTh 3ajauyd, B TOM 4YHCIE U3 MOBCETHEBHOMN

KHU3HH, HA HAX0XKJICHHE T€OMETPHUECKUX BEIMYHH C TPUMEHEHUEM U3YUYEHHBIX CBOICTB (hUTYp U PaKTOB
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YMeHue onepupoBaTh MOHATUSMH: PaBEHCTBO (DUTYP, PABEHCTBO TPEYTOJILHUKOB; ApaIJIeIbHOCTh U TIEPIICHIUKY IS PHOCTD
IPSMBIX, YIOJI MEXIY HPSMbIMHU, MEPHEHIUKYJSApP, HAKIOHHAs, MpOeKUus, rnoxodue ¢uryp, monoOHbIe TPEYroJIbHUKH,
CUMMETpPUS OTHOCHTEIBHO TOYKH M MPSAMOH; yMEHHE pAaclO3HaBaTh DPABEHCTBO, CHUMMETPHIO M mojpobue ¢uryp,

MapaJuIeIbHOCTh U MEPIIEHINKYJIISIPHOCTD NMPSAMBIX B OKPY’KAOIIEM MHUpE

11

YMeHue onepupoBaTh MOHATHUSMU: JUIMHA, PACCTOSHUE, yroyl (BeMMYMHA YIJIa, CHHYC U KOCHHYC YIJIa TPEYTOJIbHUKA),
IUIOIA/Ib, YMEHHE OLIEHHWBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHpE; YMEHUE MPUMEHSITH (HOpMyIIbI

INepuMETpa MW I1UIOIMAAW MHOI'OYI'OJIBHHMKOB, JJIMHBI OKPYXHOCTH M IUIOINAJW Kpyra, o0beMa IIPpAMOYT'OJIBHOT'O




napajjiejacnuicaa, yMCHUC NMPHUMCHATH NPHU3HAKHW PABCHCTBA TPCYTOJBHUKOB, TCOPEMY O CYMMC YIJIOB TPCYTOJIbHUKA,

teopeMy [Iudaropa, TpuroHoMeTpuYeCcKrue COOTHOIICHHUS /I BBIYUCICHUS JITMH, PACCTOSHUM, IJI01IaAeH

12

YMmenue n3o0paxkaTh MIOCKUE QUTYpPHl U UX KOMOMHAIMH, TPOCTPAHCTBEHHbIE (PUTYpBI OT PYKH, C TOMOIIbIO YEPTEKHBIX

HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB I1I0 TCKCTOBOMY UJIM CUMBOJIbBHOMY OIIMCAHUTIO

13

YMmenue ONICpHUPOBATH MOHATHUAMU: TPAMOYI'OJIbHAsd CUCTEMa KOOPAHWHAT, KOOPAWHATBI TOYKHU, BECKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOpA HAa YHUCJIO, CKAJIAPHOC MPOU3BCACHHUEC BEKTOPOB,; YMCHHE HCII0JIb30BATh BEKTOPBI U KOOPAWHATHI JJI1

NpEACTABJIICHUA NAHHBIX U PCIICHUSA 3a/1a4, B TOM YHCJIC U3 APYTUX y‘le6HLIX npeaMETOB U peaHBHOﬁ KHU3HHU

14

YMeHue onepupoBaTh NOHATUSAMU: CTOJIOMKOBBIE U KPYTOBBIE AMArpaMMbl, TaOIMIIbI, CpeiHee apu(MeTniecKkoe, MeluaHa,
HauOoJblllee W HaUMEHbLIEe 3HAu€HHUs, pa3Max YHCIOBOro HaboOpa; yMEeHHE U3BJIEKAaTh, WHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HMH(OpPMAIMIO, MPEICTaBICHHYI0O B Ta0lHWIIaX M Ha JuarpaMmax, OTPaKalollyl0 CBOHCTBA H

XapaKTCPUCTHUKHU PCAJIbHLIX IMTPOLECCOB U ﬁBHeHHﬁ; YMCHHUEC paCliO3HABATb U3SMCHYUBBIC BEJIMUUHBI B OKPYIKAOMIEM MUPC

15

YMeHue oneprupoBaTh NOHATUAMU: CIIyYalHbIM ONBIT (CIy4YaiHbINA SKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE (JIE€MEHTAPHBIN
UCXO/) CIy4yailHOro OIbITa, CIy4yaiiHOe COOBbITHE, BEPOSATHOCTb COOBITHS; YMEHHME HaXOAUTh BEPOSITHOCTU CIIydalHbBIX
COOBITHIA B OTIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITUSAMU; YMEHHE PelIaTh 3aJjauid METOIOM OPraHW30BaHHOTO
nepebopa M ¢ UCHOJIb30BAaHUEM IpPaBUIIA YMHOXKEHHS; YMEHHE OICHUBATh BEPOSITHOCTH PEAIbHbIX COOBITUN U SIBIICHUH,
MIOHUMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITUH B OKPY’KAIOLIEM MUPE U B JKU3HHU; 3HAKOMCTBO C

ITIOHATHUEM HC3aBUCHUMBIX CO6I:ITPIﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €T0 POJIBIO B MAaCCOBLIX ABJICHUAX
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Vmenue BBI6I/IpaTI) HO}IXOILHHH/Iﬁ H3y‘~I€HHBII>i MeTod JIA PpCHICHUA 3aJadyd, IM[MPUBOAUTL IHNPHUMEPLI MATCMATHYCCKUX
SaKOHOMepHOCTeﬁ B NpUPOAC U IKU3HH, PACIIO3HABATH IIPOABJICHUC 3aKOHOB MATEMATUKH B HCKYCCTBC, OIIUCBIBATH
OTACJIBHBIC BBIAAIOMIMCCA PE3YJIbTAThl, MOJYUYCHHBIC B XOJ€ Pa3BHUTHUA MATCMATUKH KaK HAYKW, IMPUBOAUTL MPUMCPLI

MaTEeMaTUYCCKUX OTKpBITI/Iﬁ H UX aBTOPOB B OTCUYECTBCHHOM 1 BCCMHpHOfI HUCTOpUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA OI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BBIYUCICHUS

1.1 Harypanbnblie u nenbie yucina. [Ipu3Haku 1eJIMMOCTH LEIbIX YHCeI

1.2 OOBIKHOBEHHBIE U IECATUYHBIC APOOU, IPOIIEHTHI, 0ECKOHEYHBIE IEPUOINIECKUE IPOOH

1.3 Parmonanbheie uncina. ApupMeTHyecKie onepanuy ¢ palioHATbHBIMU YHUCIIaMU

1.4 JlelicTBuTenbHBIC Yncia. Apu(pMETHIECKUE ONIEPAINH C ICHCTBUTEIILHBIMUA YUCITAMHU

1.5 [TpuOnmxE€HHBIE BHIYMCIECHUS, PAaBUJIa OKPYTIICHUS, TPUKUIKA U OI[CHKA pe3yIbTaTa BEIYUCICHHIMA
2 Anrebpanueckne BbIpaKeHUs

2.1 bykBeHHbIe BbIpaXeHUS (BBIPAXKEHHSI C IEPEMEHHBIMHU )

2.2 Crenens ¢ 1enbM nokasaresnem. CTeneHb ¢ paluoHaIbHBIM MokazaTeraeM. CBOWCTBA CTEIIEHU

2.3 MHorouseHsl

24 AnrebGpanueckas qpoob

2.5 ApudmMernuecknii KOpeHb HATYpaIbHOU cTereHu. [lefcTBUs ¢ apuMEeTUIEeCKUMHU KOPHIMHU HATypaJbHON CTETICHU
3 VYpaBHEHUs U HEPAaBEHCTBA

3.1 [lenpie 1 poOHO-panOHANbHBIE YpaBHEHHS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 ensie u 1poOHO-panoHaIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3 Perrenue TeKCTOBEIX 3a1au

4 Uucnoble nOCiIeI0BaTEIbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aaHUs TTOCJIEA0BATEILHOCTEN




4.2 Apudmernueckas U reoMmeTpuieckas nmporpeccuu. @opmyia CI0KHBIX MMPOIIEHTOB
5 OyHKIMHU
@yukius, crnocodsl 3amanus (yHkiud. ['padux ¢yHkumu. OOnacTe ompeneneHdss U MHOXKECTBO 3HaueHWil ¢yHkuuu. Hymm
5.1. ¢byskuuu. IIpoMeXyTku 3HAKOMOCTOSIHCTBA. [IpoMekyTkm MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl ¥ MHHUMYMBI (YHKIIHH.
HauOosnpiiee 1 HaumeHblee 3HaYeHNE (PYHKLUU HAa IPOMEKYTKE
6 KoopanHaTsl Ha IpsMOi U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyrosnbpHuK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BekTopsbl Ha ni10CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoecTBa
8.5 I'padsr




Y4eOnblii kypc «I'eomeTpus»

INOACHUTEJIBHAS 3AIINCKA

['eoMeTpusi Kak OJUH W3 OCHOBHBIX PA3JCJIOB INKOJbHOW MAaTeMAaTHKH, UMEIOIIUNA CBOCH IEbI0 OOCCIICUUTh N3YUYCHHE
CBOICTB U pa3MepoB (QUTYp, UX OTHOIICHHN U B3aUMHOE PACIOJIOKEHUE, ONMUPACTCS Ha JIOTUYECKYIO, I0KA3aTEebHYIO JIMHUIO.
[{leHHOCTh M3yuY€HHS T€OMETPUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS 3aKIIOYAETCS B TOM, YTO OOYyYarOUIUHCS YUUTCS
IPOBOJUTH JOKA3aTEIbHbIE PACCYXKACHUS, CTPOUTH JOTMYECKHE YMO3AKIIOUEHHS, J10Ka3blBaTh HCTHUHHBIE YTBEPKACHUS U
CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIEHUS «OT MIPOTHBHOIO», OTIMYATh CBOICTBA OT MPU3HAKOB,
bopMyIMpOBaTh OOPATHBIE YTBEPKIACHUSI.

BTtopoii 1enpio u3ydeHusi reOMETPpUH SIBISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IMPHU PEIICHUU KaK MaTeMaTUYeCKHX,
TaK W MPAKTUYECKUX 3a/lay, BCTPEYAIOLIUXCS B pealbHOW XKU3HU. OOydarouuiics [OJDKEH HAy4dWUTbCs ONpPENEIUTh
reOMETPUIECKYI0 (DUTYpy, ONMHCATh CIOBAMHU JAHHBIM 4epPTEXK WM PUCYHOK, HAWTH TLJIOMIAh 3€MEIbHOTO y4acTKa, pacCUYUTaTh
HEOOXOIMMYIO JUIMHY OINTOBOJIOKOHHOTO KaOensi WM TpeOyeMble pa3Mepbl rapaxka i aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpAsi, BEIUUCTUTENbHAS JIUHUS B U3y4eHUH reomeTpud. [Ipu pemenun 3aiay npakTHYECKOro Xxapakrepa o0yJarouuiicss yauTcs
CTPOUTh MATEMATUYECKUE MOJIENIM PEAbHBIX >KU3HEHHBIX CHUTYyallud, MPOBOJUTH BBHIYUCICHUS W OILICHUBATh aJI€KBATHOCTH
MOJIyYEHHOTO pe3yJIbTaTa.

Kpaiine BaxkxHO mNOAYEPKUBATH CBA3UM TEOMETPUU C JPYTUMU Y4EOHBIMU TMpEeAMETaMH, MOTHBHUPOBATH HCIOJIH30BATh
OTpeNIeSICHUs] TEOMETPUUECKUX (PUTYp U MOHATUH, TEMOHCTPUPOBATH MPUMEHEHHE MOJYUYEHHBIX YMEHUM B (PU3HKE U TEXHUKE.
Otn cBa3u HaumOonee Apko BUAHBI B TeMax «Bekropbe», «TpuroHoMerpuyeckue COOTHOLICHHs», «MeToj KOOpAHHAT» M
«Teopema [Tudaropay.

VYuebnsiii kypc «'eoMeTpusi» BKIIOYAECT CIEAYIOIIME OCHOBHBIE pa3fenbl conepkanus: «['eomerpuueckue GuUrypel u ux
CBOMCTBay, «l/3MepeHne TeOMETPUUYECKUX BEIMYMH», «Jl€KapTOBBI KOOPIMWHATBHI HA IUIOCKOCTH», «BekTtopwDy, «/IBHkKeHUA
m10ckocTny, «IIpeodpazoBanus HOJ00HS.

Ha usydenue yue6HOTro Kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kinacce — 68 gacoB (2 4aca B Helleno), B 8 kitacce — 68
yacoB (2 yaca B He/ieno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUEHUA
7 KIIACC

Hauanbnbie nonsTus reomerpun. Touka, npsmasi, OTpE30K, Jy4d. Yrou. Buasl yrios. BepTukanbHble U CMEKHBIE YTJIBL.
buccekrpuca yrna. JIomaHnasi, MHOroyrojbHHUK. [lapamienbHOCTh M NEPHEHAUKYIISPHOCTD MPSMBbIX.

Cummertpuunblie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUU. [IprMepbl CUMMETpHH B OKPYXKaIOLIEM MUPE.

OCHOBHBIE IOCTPOEHHUS C MOMOIIBIO LIUPKYJIA U IMHENKU. TpeyroapHUK. BeicoTa, MmeanaHa, OuccekTpuca, uX CBOWCTBA.

PaBHOOEApEeHHBIN U paBHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpeyTroabHUKA.

CBolicTBa U NMPU3HAKK PaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBA TPEYTrOJbHUKOB.

CBoICTBa 1 NIPU3HAKY NApAJIIEIbHBIX NPAMBIX. CyMMa yIiioB TPEYTOJIbHUKA. BHEIIHNE YTIIIbl TPEYTOJIbHUKA.

[IpssMmoyrosibHBIN TpeyrojdbHUK. CBOMCTBO MEIHMaHbl MPSIMOYIOJBHOTO TPEYTrOJbHUKA, MPOBEAEHHOW K THIOTEHY3E.
[Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBII TPEYyTrOabHUK € yIiioM B 30°.

HepaBeHcTBa B reoOMeTpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, Teopema O OOJbIIEeM yriie U
00JIbIIEN CTOPOHE TpeYroyibHUKA. [leprneHIuKysap 1 HaKJIOHHAS.

['eomeTprueckoe MecTO TOYEK. buccexkrprca yrina W CEpeaVMHHBIM NMEPIEHIUKYISP K OTPE3Ky KakK Ie€OMETPUYECKHE
MeCTa TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U IHAMETP, UX CBOMCTBA. B3auMHOE pacmnoiokeHne OKpYKHOCTH U npsiMoil. KacarenbHast
U CEKyIlas K OKpyKHOCTH. OKpYy>KHOCTb, BIIMCAHHAS B yroJl. BnucanHas u onrcaHHas OKpy»KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapammenorpamm, ero nmnpu3sHaku #  CBOWCTBA. YacTHbIE Ciydyan IapajuieIorpaMMOB
(MpsAAMOYTOJILHUK, POMO, KBaJpar), UX MPU3HAKU U CBOMCTBA. Tpamerus, paBHOOOKasi Tpamerusi, e€ CBOWCTBA U MPHU3HAKU.
IIpssMOyrosibHas Tpanenus.

Meron yasoenus meauansl. LlentpansHas cummerpus. Teopema Pasteca u TeopemMa 0 MPONOPLHUOHAIBHBIX OTPE3Kax.

CpenHune TMHAM TPEyroJIbHUKA U Tpaneuuu. LIeHTp macce TpeyroiapHuKa.

[Tomobue TpeyrompHukoB, kKoddduiment nogodbus. [Ipusnaku nmomodus TpeyroabHUKoOB. [IpuMeHnenne momooust mpu
pELIEHNH NMPAKTUYECKUX 3aa4.



CpoiicTBa miomajaei reoMmerpudeckux Guryp. @opmyinsl s miom@aan TpeyroibHUKa, napajienorpaMma, pomoa u
Tpaneruu. OTHOIIEHUE TUTOMIAAeH Mo J00HBIX Guryp.

Brruncnenne miuomasei TpeyroJbHUKOB 1 MHOTOYTOJILHUKOB Ha KJIETUaToi Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHnn NpakTUYECKUX 3a1a4.

CuHycC, KOCHHYC, TAHT€HC OCTPOTr0 yIJIa IPSMOYTOJIBHOIO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO.
Tpuronomerpruueckue GpyHkuu yrios B 30, 45 u 60°.

BrnivcanHble M LEHTpPAIBbHBIE YIJIbI, YILOJ MEXAY KAacaTeIbHOW W XOPAOW. YTJbl MEXKIYy XOpJaMH U CEKYIIHMHU.
BrnucaHHble M ONKMCaHHBIE YETBIPEXYTOJbHUKU. B3anMHOE pacrosiokeHHe ABYX OKpYy)kHOcTel. Kacanue okpyKHOCTEM.

OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocunyc, Tauresc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. POPMYJIIbI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCUHYCOB M TEOpEMa CHHYCOB. PellleHne NpakTH4eCKuX 3aJa4 C UCIIOJIb30BaHUEM
TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

ITpeobpa3zoBanue nogodus. [lonoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 TpOU3BEACHUH OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEIECHUU OTPE3KOB CEKYIIUX, TEOpeMa O KBajapaTe
KacaTelIbHOM.

BekrTop, mnuHa (MOAYJb) BEKTOpA, COHANPABICHHBIE BEKTOPHI, IPOTUBONOJOKHO HANPABIECHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMd HaJ BEKTOpaMU. PaslloKeHue BEKTOpa IO JBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopaunaTel BekTopa. CKalsipHOE MPOM3BEIECHUE BEKTOPOB, MPUMEHEHHUE NJisi HAXOXKICHUS
JUIVH U YTJIOB.

JlekapToBpl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUS NPSAMOM M OKPYKHOCTM B KOOPJAHMHATax, IEPECEUYCHUE
OKPYXHOCTEU M NpsAMBIX. MeToa KOOPAWHAT U €ro IPUMEHEHHUE.

[IpaBuabHBIE MHOTOYTOJBHUKH. JIMMHA OKpY>KHOCTU. I'pajycHas W pajauMaHHas Mepa yIya, BBIYMCICHHUE UIMH JyT
oKkpyxkHocTei. [Inomanp kpyra, cekropa, CErMeHTa.

JIBUKeHUs TUIOCKOCTH UM BHYTPEHHHME CUMMETpUU (QUryp (3JaeMeHTapHble npeacTaBieHus). [lapannenbHblil nepeHoc.
IToBoporT.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHoCTHBIE pe3yabTaThl OCBOSHUS MIPOrpaMMbl Y4eOHOT0 Kypca «I eoMeTpus» XapakTepU3yrTCs:

1) naTpuoTHYeCcKoe BOCIIMTAHHUE:

MPOSIBICHUEM MHTEpPEca K MPOLUIOMY M HACTOSIIEMY POCCUICKOW MaTE€MaTUKH, HEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMAaTHKOB U POCCUMCKON MAaTEMAaTUYECKOM ILIKOJIbI, K MCIOJIb30BAHUIO 3TUX JTOCTHUKEHUU B
JPYTUX HayKax U NPUKIAJHbIX cepax;

2) rpaxIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEHN TpaXKIaHNHA U PeaTU3alliK €T0 MPaB, MPEJACTaBICHUEM O MATEMATHUECKIX
OCHOBaxX (DYHKITMOHMPOBAHUS PA3UUYHBIX CTPYKTYp, SIBICHHUH, MPOLEAYp TpakIaHCKOro oOIiecTBa (Hampumep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXJIEHHIO ITHUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHUXKEHUU
HayKH, OCO3HAHUEM BOXXKHOCTH MOPAJIbHO-dTUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAHOBKOIl Ha aKTMBHOE YYacTHUE B PEIICHUMU MPAKTUYECKHUX 3a/1ad MAaTEMAaTHYECKON HANpaBIE€HHOCTH, OCO3HAHUEM
BKHOCTH MaTEMaTUYECKOTO 00pa30BaHMs Ha MPOTSXKEHUU BCEH YKM3HU ISl YCTIEIIHON MPpOo(ecCHOHanbHOM AeSITENIbHOCTU U
pPa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIUBHUAYaJbHOW TPACKTOPUU OOpa3OBaHUS U
YKU3HEHHBIX MIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBhIO K AMOIIMOHAJIBHOMY M ACTETHYECKOMY BOCIPHUATHIO MAaTEMaTUYECKUX OOBEKTOB, 3aJay, pPEIICHUH,
paccykJAeHUuM, yMEHUIO BUJIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTaIlMel B NIEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS YeJIOBEKA, MPUPOBI U OOIIECTBA, MIOHUMAHUEM MAaTeMAaTUYECKOW HayKu Kak c(epbl YeIIOBEUECKON JIeATeNbHOCTH,
ATANoOB €€ pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBWIM3ALMH, OBJIAJCHUEM SI3BIKOM MaTE€MaTUKH M MaTeMaTH4YECKOU
KYyJbTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, OBJIaJICHUEM MTPOCTEHIITUMU HABBIKAMH HCCIIEI0BATENbCKON JEATEIbHOCTH;

6) pusnueckoe BocnuTanue, GOPMUPOBAHNE KYJIbTYPbI 310POBbSI M 3MOIHOHAJIBHOI0 0JIATONIOTyYHA:



TOTOBHOCTBIO MMPUMEHSATh MaTEMAaTUYECKHE 3HAHUSI B MHTEPECAX CBOETO 370POBBS, BEJAEHUS 3I0pOBOr0 00pasa >KU3HU
(3mopoBoe  mHTaHWE, COAJAaHCUPOBAHHBIA PEXHM 3aHATUA W  OTAbIXa, peryjsipHas (U3MYecKas aKTHBHOCTD),
c(OpMUPOBAHHOCTHIO HABBIKA PEQIICKCHH, TPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY U TAaKOT'O )K€ MpaBa JIpyroro 4eJIOBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

OpUEHTalMell Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWUW IS pelIeHMs 3a7ad B OO0JACTH COXPAaHHOCTH OKpYXKarolen
cpenbl, IUIAaHUPOBAHUs IIOCTYIIKOB M OLIEHKH WX BO3MOYKHBIX IIOCJIEICTBHUM IS OKPYXKAIOIIEH Cpenbl, OCO3HAHUEM
r7100aJbHOrO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel X peleHus;

8) ajanTanus K H3MEHSIOIMMCH YCJIOBHAM COLMATBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUAX HEOIPENCIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepes
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTBCS y APYTHX JIOJEH, TPUOOpETaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMN U3 OIBITA IPYTHX;

HEOOXOJUMOCTbIO B (DOPMHPOBAHMM HOBBIX 3HAHUN, B TOM 4HcI€ (OPMYJIUPOBATH UAEHU, NMOHATHUSA, TMIIOTE3bI 00
OOBEKTaX U SIBJICHUSX, B TOM YHUCJIE PaHee HEM3BECTHBIX, OCO3HABAThH AE€(PUIIMTHI COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEMH,
IJIAHUPOBATH CBOE Pa3BUTHUC;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAILMIO KaK BBI3OB, TPEOYIOIIMMA
KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIE PELIEHUS U JEUCTBUs, (POPMYJIUpPOBaTh U OLEHUBATh PUCKH M IOCIEACTBHUA,
dbopMUpOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS

ba3oBbie JJornyeckue JeiicTBUA:

e BBIABIISATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKA MAaTEMATHYECKUX OOBEKTOB, MOHATUN, OTHOIICHUH MEXITy
MOHATUSIMU, (HOPMYJIHPOBATH OMPEACIICHUS TOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KiaccU]UKaIuH,
OCHOBaHUSI /11 00O0OILEHHS U CPAaBHEHHUSI, KpUTEPUU MTPOBOAMMOTO aHAJIN3A;

e BOCIPUHUMATH, (OPMYITUPOBATh U MPEOOPA30BHIBATH CYKIICHUS: YTBEPIAUTEIbHBIC U OTPHUIATEIbHBIC, €ANHUIHBIC,
YacTHBIE U 00IIIHE, YCIOBHBIC,



BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMMOCBSI3W W MPOTHBOpEYHUs B (akTax, JaHHBIX, HAOIIOJACHHUIX H
YTBEPXKIICHUSX, TIPEIIaraTh KPUTEPUH TSI BBISIBJIICHHS 3AKOHOMEPHOCTEH U TPOTUBOPEYUHIA,

JeraaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAyKTHMBHBIX M HWHIYKTHBHBIX YMO3aKIIOUYCHHUH,
YMO3aKJIFOUCHUH 110 aHAJIOTHH,

pa30bupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKACHHUH (TIPSIMBbIE M OT IPOTUBHOTO), TIPOBOAUTH CAMOCTOSITEIIBHO
HECJIOKHBIC JIOKA3aTeIhCTBA MaTEMaTUYECKHX (DAKTOB, BBICTpAWBATh APTyMEHTAIUIO, MPUBOAWTH NPHUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKJICHHS;

BBIOMpATh CIOCOO pelieHUs ydeOHOW 3a/jauu (CpaBHHMBaATh HECKOJIBKO BAapUAHTOB pEIICHUsS, BhIOMpaTh HanbOoJee
MOIXOISIINAN C YIETOM CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeliCTBUA:

UCIOJIb30BaTh BOMPOCH! KAaK MCCIEA0BATENLCKIUI MHCTPYMEHT MO3HAHMS, ()OPMYIHUPOBATH BOMPOCHI, (PUKCHUPYIOIIHE
IpPOTUBOpEYHE, MPoOJieMy, CaMOCTOSITEIbHO YCTaHAaBIMBAaTh KMCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTH MO CAMOCTOATENIbHO COCTaBJIEHHOMY IUIaHY HECJIOXKHBIM 3KCHEPUMEHT, HEOOJBLIOE HCCIEIOBAHHE 10
YCTaHOBJIEHHIO OCOOEHHOCTENW MaTEMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00i;

caMoOCTOATENbHO (opmynupoBaTh 0000IIEHUST U BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO HAOIOACHMUS,
UCCJIeIOBAHUS, OLIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M 0000ILIECHHI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIJABUTATH MPEIOIOKEHUSI O €ro Pa3BUTHU B HOBBIX
YCJIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJIOCTATOUHOCTh M M30BITOUHOCTh UH(OPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIsl PEIICHUS 3a/1a4H;

BEIOWPATh, AHAIM3UPOBATH, CHCTEMATH3WPOBATh W HMHTEPIPETUPOBATH WH(GOPMAIHMIO Pa3IMYHBIX BUAOB U (opm
pEeACTaBIICHHUS;

BbIOMpaTh (HopMy MpeAcCTaBICHHUs MHPOPMAlUU W WUIIOCTPUPOBATh pelIaeMble 3aJaud CXeMaMu, JharpaMmamu,
WHOU TpauKOi U UX KOMOMHAIUSAMU;

OIICHMBATh HAJEKHOCTh HHGOpPMALUM TIO KPUTEPUSM, NPEHAJIOKEHHBIM YUYUTENIEeM WK CHOPMYIHUPOBAHHBIM
CaMOCTOSITEIBHO.

KoMmyHuKkaTHBHbIE YHMBepPCcaIbHbIE YueOHble 1elCTBUSA:



BOCHIPUHUMATh U (POPMYJIUPOBATh CYXJIECHHUS B COOTBETCTBMU C YCJIOBHUSIMHU U LIEJISMHU OOUIEHHS, SICHO, TOYHO,
IPaMOTHO BBIPAKaTh CBOK TOYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS [0 XOAY PELICHUS
3aJla4l, KOMMEHTHUPOBATh MOJYyUYEHHBIA PE3YJIbTAaT;

B XOJZ€ OOCYXJEHHs 3aJlaBaTh BOIPOCHl IO CYIIECTBY OOCYXAaeMOM TeMbl, MNPOOJEMBbI, pEIIaeMOW 3aJauH,
BBICKa3bIBaTh WUJEH, HAIEJICHHbIE HA TMOUCK PEIICHMS, COIMOCTABJIATh CBOU CYXKACHHUS C CYXACHHUSIMHU JPYTUX
YYaCTHUKOB JHaiora, OOHapyXHBaTh pa3IWyhMe M CXOJACTBO MO3UIMI, B KOPPEKTHOU Qopme ¢(opMyInpoBaTh
Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEJCTaBISATh PE3yJIbTaThl PEIICHUs 33Jaud, SKCIEPUMEHTa, UCCIEN0BAaHUS, MPOEKTa, CaMOCTOSATEIbHO BBIOMPATH
(dbopMar BBICTYIUIEHHS C YUETOM 3a/1ay MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPUH;

NOHUMAaTh M WCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M HWHIMBUIYAIbHOW pPAOOTHI MpPH pEUIEHUH YUYEOHBIX
MaTeMaTHYeCKUX 3a/1ay;

IPUHUMATh 1I€JIb COBMECTHOM JAEATEIbHOCTH, MNIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, paclpeaesTh BUAbI
paboT, 1oroBapuBaThCs, 00CYk IATh MPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX (Qopmax padoTel (00CyXkaeHus, OOMEH MHEHHUSIMH, MO3TOBbIE IITYPMBI U JIPYTHE),
BBINOJHATh CBOIO 4acTh pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUS C JIPYTMMHM WIEHaMHU KOMAaH/bI, OLEHUBATh
Ka4yeCTBO CBOETO BKJIa/1a B OOLIUI MPOIYKT IO KPUTEPUAM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSATENILHO COCTABIIATH IUIAH, AITOPUTM PEIICHUS 3a]ja4M (UM €ro 4acTh), BBIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI PEIICHU C
y4ETOM HOBOUM MH(MOpMAIIUH.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMM CaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U pe3yJibTaTa PEeIIeHUs] MaTeMaTHIYeCKOM 3a/1a4u;
IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MU PELICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B IESTEIBHOCTh HA
OCHOBE HOBBIX OOCTOSITENILCTB, HAJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTA TOCTABJICHHOM MIEJIM U YCJIOBUSAM, OOBSCHSATH MNPUYHHBI
JOCT>KEHUS UM HEJAOCTIKEHUS 11N, HAXOAUTh OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniry oOydenus B 7 kiaacce 00ydarOmUiACs MOTYIUT CIEAYIONNE TPEIMETHBIE PE3yIbTATHI:

Pacrio3HaBaTh W3yu€HHBIE TeOMeTpUYeCKHe (UTYpBI, OMNpPENesTh HX B3aHMMHOE PACIOJOXKEHHE, H300pakaTh
reoMeTpudeckrue (pUrypbl, BBIIOJIHATh YEPTEXKHU MO YCIOBUIO 3aAaud. V3mMepsTh JMHEHbIe U YIJIOBbIE BeNWYMHBL. Pemiarh
3a71a4M Ha BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate rpyOyr0 OLIEHKY JUHEWHBIX M YTJIOBBIX BEJIMYHMH MPEIMETOB B PEAIbHOM XKU3HHU, PA3MEPOB MPUPOIHBIX
00BbeKTOB. Paznuuate pazMepsl 3TUX 0O0BEKTOB MO MOPSIKY BETUYUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a1a4aM.

[Tonp30BaThCs MpHU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, MCIOJIb30BaTh NPU3HAKA M CBOMCTBA pPaBHOOEAPEHHBIX
TPEYTrOJIbHUKOB MPH PELICHUH 3a7a4.

[IpoBOINUTE TOTUUECKHUE PACCYHKIACHHUS C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCAd TNpHU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIWAHbI, NPOBEAEHHOM K
TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OnpenensTe NapauieNbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH cekyas. Onpenensirb
MapaJJIEIbHOCTD IIPSMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOM IIPSMOU 10 TOUEK APYTOU MPSIMOM.

Pemate 3a1aun Ha KiieTyaToil Oymare.

[IpoBOANTH BBIUKUCICHHUS W HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIE 3HAUEHHUS YTIJIOB B T'E€OMETPUYECKHX 3ajadax C
HCIIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJBHUKOB, CBOMCTB YTJI0B, 00pa30BaHHbBIX IIPU EPECECUEHUU TBYX
MapajuIeIbHbIX MPAMBIX CEKYIIEH. Pemars npakTuyecKkue 3aa4u Ha HaXO0KICHUE YIJIOB.

Brnanete mNOHSATHEM TIeOMETPUUYECKOr0 MeCTa TOYEK. YMETh OIpeAensiaTb OHCCEeKTpPHUCY YyIJla W CEepeIUuHHbIN
MEPIEHAUKYJISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

@opMyIUPOBATh ONPEACIICHUS OKPYKHOCTH U KPyTa, XOPAbl U JUAMETPA OKPYKHOCTH, MOJb30BATHCA UX CBOMCTBAMMU.
YMeTh NPUMEHSTH 3TU CBOMCTBA IIPU PELICHUU 3aa4.

BnaneTs moHsATHEM OMUCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaxoaAuTh €€ 1eHTp. [lonb3oBarhes pakrtamu
0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKE, U O TOM, UTO CEPEIMHHbIC MEPIEHANKYIISPHI K
CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOW TOUKE.



Brnagers moHATHEM KacaTelbHOM K OKPYXKHOCTH, II0JIb30BATHCS TEOPEMOM O IEPIEHAUKYJISIPHOCTU KAacaTEIbHOU U
paaunyca, IpOBEIEHHOIO K TOUKE KACAHHMSL.

[Tosb30BaTHCS MPOCTEUIIMMU F€OMETPUYECKUMH HEPABEHCTBAMH, [IOHUMATh UX NPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHE MOCTPOEHUS C TIOMOUIBIO [IUPKYJIS U JIMHENKH.

K koHily oOydyenus B 8 kiaacce 00ydaromuiics MOIYYUT CIEAYIOIME TPEIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJb30BATHCS MX CBOMCTBAMHU NpPH PELICHUU
reOMETPUYECKHUX 3a7au.

[IpuMeHsTh CBOMCTBA TOUKHU NIEPECEUCHUS MEJIMaH TPEYroJibHUKA (LIEHTpa MAcC) B PEILICHUU 3a/1ay.

Bnanets mnoHsTHEM cpeaHEd JIMHUM TPEYroJbHWKAa U Tpaneuud, OPUMEHSATh HMX CBOWCTBA IMpU PELIECHUU
reoMeTpudeckux 3agad. Ilonp3oBaTecs TeopeMoit daneca U TeopeMoil 0 MPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX JJIA
pELICHMS IPaKTUYECKUX 3a]a4.

[TpumeHsTh MpU3HAKK MO00US TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1ay.

[Tonb3oBaThcs Teopemoit [Iudaropa i pemieHus: FeOMETPUUYECKUX U MPAKTUYECKUX 3a1a4. CTpOUTh MaTEMAaTUYECKYIO
MOJIEJIb B MPAKTUYECKHX 3a/1a4aX, CAMOCTOSITENIBHO J€JIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIUE JITTUHBI.

Branete NOHATHSMHM CHHyCa, KOCMHYCAa W TaHI'€HCA OCTPOrO yria MNPSMOYIOJIBHOIO TpeyroibHuka. Ilosib3oBaThcs
STUMH MOHATUSAMH JJIS1 PELICHUS TPAKTUYECKUX 3a/1a4.

Boeruncnsath (pa3audHbIMU cioco0aMu) TUIOMIAIb TPEYTroJIbHUKA W TUIOMIAIA MHOTOYTOJBHBIX (PUryp (MOJB3YSCh, IIe
HEOOXO0MMO, KaJIbKyJIATOpOoM). [IpUMEHSTh MONMy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

BiageTs MOHATHUAMM BIMCAaHHOIO M LEHTPAJIBHOIO YIJia, UCIOJB30BaTh TEOPEMBI O BIMCAHHBIX YIVIAX, YIJIAX MEXKIY
XopAamu (CeKyIIMMH) U yTiie MEX]y KacaTeIbHON U XOpI0i MpU PEIIEHUH T€OMETPUUECKUX 3a/1ay.

Bnanete NOHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATh CBOMCTBA OMHCAHHOTO YETHIPEXYTOJbHUKA MpU
pELICHUH 3a4a4.

[IpuMeHATh MONMy4YEHHbIE 3HAHWS HAa NPAKTUKE — CTPOUTh MATEMAaTHYECKHME MOJENIH Ul 3a/1ad PEaJIbHOW JKU3HU U
MPOBOJIUTH COOTBETCTBYIOIIME BBIUUCICHUS C MPUMEHEHUEM TOJI00MS U TPUTOHOMETPUHU (IMOJB3YSACh, € HEOOXOIUMO,
KQJIbKYJISITOPOM).

K konIty 00ydyenus B 9 Kkjacce 00yJaronuiics MOJIy4IuT CIEAYIOIINE MPEeIMETHbIE Pe3yIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKUMU OCTPHIX YIJIOB, HAaXOJIUTh C MX TIOMOIIBIO pPAa3JIHYHbIE 3JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYroJIbHUKA («PEIIeHHE MPSMOYTOJIbHBIX TPEYTroJabHUKOB»). Haxoauth (C MOMOIIBI0 KaJNbKYJISITOPA)
JUIMHBI U YTJIbI J1s1 HETAOJUYHBIX 3HAYEHUH.



[Tonp3oBaThcs  (popMyslaMu TPUBEICHUS W OCHOBHBIM TPHUTOHOMETPUYECKUM TOXACCTBOM I  HAXOXKICHUS
COOTHOIIICHHA MEKy TPUTOHOMETPUIECKUMHU BEITUIMHAMMU.

Hcmonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXKJICHHS Pa3lIMYHBIX JIEMEHTOB TPEYTOJbHHKA («pEIICHUE
TPEYTOJIbHUKOBY ), TPUMEHSATD UX MPU PEIICHHH F'€OMETPHUSCKHUX 3a/1a4.

Brnanets moHsATHSMH TNpeoOpa3oBaHMS TOMO0OMS, COOTBETCTBEHHBIX AJIEMEHTOB MOM00HBIX ¢uryp. Ilomp3oBaThes
CBOMCTBaMU TO00UST TTPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCISTH JJUHBI U HaXOJIUTh YTJIbI Y OA00HBIX Guryp. [IpumeHsTh
CBOMCTBa MOJI00MS B MPAKTUYSCKUX 3a7a4aX. ¥ METh IPUBOIUTH IIPUMEPHI TIOJTOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Top30BaThCA TEOpEMaMU O MPOM3BEICHUU OTPE3KOB XOPA, O TPOU3BEACHHHM OTPE3KOB CEKYIIHWX, O KBaJpaTe
KacaTeJIbHOM.

[Tomp30BaThCS BEKTOpaMHW, MOHUMATh WX TEOMETPHUCCKUN W (DU3WYCCKUN CMBICI, TPUMEHITh HMX B PEIICHUU
TCOMETPUYECKUX U (pU3MUecKuX 3a1ad. [IpuMeHATh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKICHUS JUTMH U YTJIOB.

[Tob30BaTBCS METOJIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTh €r0 B PEIICHHH T'€OMETPUUYCCKUX M MPAKTUUYCCKUX
3ajay.

BraneTs MOHATHSMU TMPaBHWIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI AYTH OKPYKHOCTH U paguaHHOU
MeEpHbI yIjla, YMETh BEIYUCIIATH IJIONIAb KPYyra U ero yacteil. [IpuMeHaTh mojydeHHbIC YMEHUS B MPAKTHYSCKUX 3a7adax.

HaxoauTh ocH (MU IIEHTPBI) CAMMETPHH (PUTYP, IPUMCHSTH JIBH)KCHHUS INTIOCKOCTH B TIPOCTEHIITNX CTydasX.

[IpuMeHATh MOMy4YeHHBbIC 3HAHUS HAa TPAKTUKE — CTPOMTHh MAaTEMAaTHYECKHME MOJCIH IS 3a/ad pPealbHOW JKHU3HH U
MIPOBOJIUTH COOTBETCTBYIOIINE BBHIYHCICHUS C IPUMEHEHUEM TOM00MSI W TPUTOHOMETPpHUUYECKUX (YHKIMHA (TOJB3YSICh, TAC
HEO0OXO0IMMO, KATBKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB u TeM uugpoBbIe
Ne i/t P KoHTpoJsbHbI IIpakTH4eckue (g )
NPOrpamMmslI Bcero o0pa3oBaTte/ibHbIE
e padoThblI padoThI
pecypcbl
[Ipocreitmune reomeTpuueckue GUrypsl u
1 I/I)I() cBoricTBa. M3me epHI/Ie reOMe(:'b; I/I}:II;CKI/IX 14 bubmorexa [JOK
' p p https://m.edsoo.ru/7f415¢e2e
BEJINYUH
bu6nunoreka [JOK
2 Tpeyrom i 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble psiMbIE, CyMMa YTJIOB 14 1 bubmuoreka [IOK
TPEYyroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 Oxkpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bu6muoreka [IOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
N but6mmoreka [JOK
5 [ToBTOpeHme, 06001IeHNE 3HAHUIT 4 1 hitps://m.cdsoo.ru/ 741 5e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




8 KUIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/je/ioB U TeM uudposbie
Ne i/m P Kontpoabnsie | IlpakTnyecku (g )
NPorpamMmslI Bcero o0pa3oBaTte/bHbIE
padoThI e padoThl
pecypchl
N bubmuoreka [JOK
! HerbipexyroeHHKH 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u reopema o
2 MIPOTNOPIMOHAIBHBIX OTPE3KaX, MOJ00OHbBIE 15 1 bubmmorexa [JOK
porioph p - 1104 https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKU
[Inomanes. Haxoxaenue miomanen
3 Tpe TofbHHKOB u ffmoro roiHilx ¢bur 14 1 bubmmorexa [TOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomaau moxoOHBIX GUryp
4 Teopema IIudaropa u Hayana 10 1 bubnunoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriabl B OKpY>XKHOCTH. BriricanHble u
5 ONMCAaHHbBIC YETHIPEXYTOJIbHUKHU. 13 1 bubmuorexa [JOK
Kacarenbnble k okpyxHOcTU. Kacanue https://m.edsoo.ru/7f417¢e18
OKpY>KHOCTEN
. but6mmoreka [JOK
6 IToBTOpEeHME, 0000IIIEHNE 3HAHMI 4 1 hitps:/m.cdsoo.ru/7f41 7618
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeM undposbie
Ne i/m P Kontpoabnbie | IlpakTnyeckue (ucpp :
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa LIOK
CHHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogodus. Merpudeckue 10 1 bu6nuorexa [IOK
COOTHOLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢
bu6mmoreka [IOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOPJAUHATHI HA TNIOCKOCTHU 9 1 bubmorexa [TOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBunibHBIE MHOTOYTONBHUKHU. JTHA
5 OKPY>KHOCTH U IUIOIIA/b KpyTa 8 Bubmmorera [JOK
by " Hv pyra. https://m.edsoo.ru/7f41al2c
Brrurcnenue momanei
bubmuorexa [JOK
6 HBHsKeHHS II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 00600IIEeHNE, CUCTEMATHU3AIUS 7 ) bu6nuorexa LIOK
3HAHUN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara ungposbie
Tema ypoka Koutpoasbnbie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThblI
pecypchl
| [Ipocreiimne reoMeTpuuecKre 1 bubnuoreka LIOK
OOBEKTHI https://m.edso0o.ru/8866b724
bu6mmoreka [JOK
2 MHOroyrojbpHHUK, JIOMaHas 1
4 https://m.edsoo.ru/8866cbba
3 CMexHbIE U BEPTUKAIBHBIC YTJIbI 1 bubmmorera [JOK
p Y https://m.eds00.ru/8866¢5c0
4 CMexHbIE U BEpTUKAJIbHbBIC YTIIbI 1 bubmmorexa [TOK
p Y https://m.edsoo.ru/8866c7be
5 CMexHbIe U BEpPTUKAJIbHBIE YTJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIE U BEpTUKAJIbHbBIC YTIIbI 1
N3mepenne TMHEWHBIX U YTIIOBBIX
9 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YIJIOB
N3mepenne TMHEWHBIX U YTJIOBBIX
10 BEJINYVH, BBIYUCIICHUE OTPE3KOB U 1 bubmmorera [JOK
’ P https://m.edsoo.ru/8866¢c3ea
YTIJIOB
11 N3mepenue JIMHEUHBIX U YIJIOBBIX 1

BCJIMYMH, BBIYHMCJIICHHUC OTPC3KOB U




YTJIOB

N3mepenue JIMHEWHBIX U YIVIOBBIX

12 BEJIMYMH, BBIUYUCIIEHUE OTPE3KOB U
YTIJIOB
[Tepumerp u mwiomans Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYTOJIbBHUKOB
[Tepumerp u miomans Guryp,
14 COCTABJICHHBIX U3
IIPSIMOYTOJIBHUKOB
ITonsiTHE O paBHBIX TPEYTrOJIbHUKAX
15 Y TIEPBUYHBIE IIPEJICTABICHUS O bubmmorexa LOK
P peld https://m.eds00.ru/8866¢e80
paBHBIX (Urypax
16 Tpu npusHaka paBeHCTBa bubnuotexa [JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnuoreka LIOK
TPEYTrOJILHUKOB https://m.edso0o.ru/8866d34e
Tpu nmpu3Haka paBeHCTBa bubnuorexa LIOK
18
TPEYTroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu nmpu3Haka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu nmpusHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npuzHaKa paBeHCTBa bubnuorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
22 IIpu3Haku paBeHCTBa

IIPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB




[Ipu3Haku paBeHCTBa

23
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOICTBO MeTUAHBI
24 MPSMOYTOJIBHOTO TPEYTOJIbHHUKA bubmmorexa [JOK
p y . pey ’ https://m.eds00.ru/8866e9ec
MIPOBEAEHHON K TMIIOTEHY3€
CBOICTBO MeTUAHBI
25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEACHHON K TUIIOTEHY3¢€
2% PaBHOOe1peHHbIE U bu6nuorexa LIOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
7 [IpusHaku u cBoiicTBa bubmuorexa [JOK
paBHOOEIPEHHOTO TPEYTOIbHUKA https://m.edso0.ru/8866d880
78 [IpusHaku u cBOMCTBA bubnuorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
[Tpu3Haku u cBoiicTBa bub6nuorexa LIOK
29
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaseHnctBa B reomeTpun
31 HepaseHnctBa B reomeTpun bubmmorera [JOK
p p https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomerpuu
33 HepaBenctBa B reomerpun
34 [IpssMOYyTONBHBINA TPEYTOJIBHUK C bubnuorexa [JOK
yriioMm B 30° https://m.edso00.ru/8866eb22
35 [IpssMOYTONBHBINA TPEYTOJIIBHUK C
yriom B 30°
36 KonTponbnas paboTa 1mo teme bubmmoreka [JOK

"TpeyroiabHuku"

https://m.edsoo.ru/8866ecbc




37

[TapamiensHbie psSIMBIC, UX
CBOICTBa

bubmnoreka LIOK
https://m.edsoo.ru/8866ef64

38

[Iareiit noctynar EBkinaa

39

Haxkpect nexamue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIE TPU TIEPECCUCHUH
MapajuiebHbIX MPSIMBIX CEKyUIEH

bubmuorexa [JOK
https://m.edso00.ru/88661086

40

Hakpect nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTIIbI,
00pa30BaHHbIC [IPU TIEPECEUEHUU
[apauIeIbHBIX IPSAMBIX CEKyIIeH

41

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTIIbI,
00pa3oBaHHbIE NPH NIEPECEUCHUU
NapajuIeIbHBIX IPAMBIX CEKyIIeH

42

HaKPGCT JICXKaImue,
COOTBCTCTBCHHBIC U
OOTHOCTOPOHHUC YTIJIbI,
06pa3OBaHHBIe Ipu NnepeceUCHNUn
napaJjiiCJIbHBIX MMPAMBIX ceKymeﬁ

43

Haxkpecr nexariue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE NPH NTEPECEUCHUN
napajieNIbHBIX MPSMBIX CEKYILEei

bu6mmoreka [JOK
https://m.eds00.ru/8866{3b0




[Ipu3Hak napayuienbHOCTU MPSIMBIX
yepe3 paBeHCTBO PacCTOSHUI OT

44
TOYEK OJIHOM MPSAMOM 10 BTOPOU
MPAMO
[Ipu3Hak napayiyieTbHOCTH MPSIMBIX
45 4Yepe3 paBEHCTBO PACCTOSHUN OT
TOYEK OJTHOM IPSIMOM 10 BTOPOH
MPpAMO
46 CyMMa VyIJI0B TPEYroabHUKA bubmmorexa LOK
y y pey https://m.edsoo.ru/88661630
47 CyMMa yTJIOB TPEYTOJILHUKA bubmmorexa TIOK
y y pey https://m.edsoo.ru/886618ba
48 BHemrnue yriiel TpeyrojabHUKa bubmmorexa TIOK
y pey https://m.edso0o0.ru/8866fa5e
49 Bueminue yribl TpeyrojibHUKa
Kontponbnas paborta mo teme
50 "ITapanneapHble IPSAMBIE, CYMMa bubmmorexa TIOK
P p W y https://m.edsoo.ru/8866fe6be
YIJIOB TPEYTOJIbHUKA
OKpY>KHOCTb, XOP/Ibl U TUAMET]P, X BrbmaoTexa [IOK
51 s ’ ’ https://m.edso00.ru/8867080
CBOMCTBA
0
52 KacarenpHasg K OKpY>KHOCTH bubmmorexa IIOK
Py https://m.edsoo.ru/88670e9a
53 OKpy>KHOCTb, BIICAHHAs B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJI
55 [Tonsitue o I'MT, npumeHenue B bubnuotexa [JOK
3aJ1a4ax https://m.edsoo.ru/8867013¢
56 [Tonsitue o 'MT, npumenenue B bubnuorexa [JOK




3agadax

https://m.edsoo0.ru/8867050
8
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57 NEPIEHANKYJIAP KaK
r€OMETPUUYECKHE MECTA TOUEK
53 OKpY>KHOCTb, ONMCaHHAs OKOJIO bubnuorexa [JOK
TpEyrojbHUKa https://m.edsoo.ru/88670a62
59 OKpY>KHOCTb, OTIMCAHHAS OKOJIO
TpeyrojbHUKa
60 OKpy>XHOCTb, BIIHCAaHHAs B bubnmoreka [JOK
TPEYTOJIBHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIIHICAaHHAs B
TPEYTOJIbHUK
. bu6moreka [JOK
IIpocreiimne 3anauu Ha
62 https://m.eds00.ru/8867118
MIOCTPOEHUE 3
63 [Ipocreitmue 3amaun Ha bubmoreka [JOK
IOCTPOEHUE https://m.edsoo0.ru/886712d2
KonrponsHas padora o Teme bubnuorexa LIOK
64 "OKpY>KHOCTb U KPYT. https://m.edso0.ru/8867146
['eomeTpuueckue mocTpoeHus" 2
[ToBTOpeHME 1 00001IIEHNE 3HAHUIA
65 OCHOBHBIX TTOHSITHI U METOJIOB Bubmmorera I[JOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka [JOK
4
66 TOroBaA KOHTPOJILHAA padoTa https://m.edsoo.ru/886716ec
67 [ToBTOpeHME 1 00001IIEHNE 3HAHUIA

OCHOBHBIX ITOHSITHI U MCTOO0OB




Kypca 7 Kiiacca

68

[ToBTOpeHME U 0000IICHNE 3HAHMIA
OCHOBHBIX IIOHATHI U METOOO0B
Kypca 7 Kiacca

bu6moreka [JOK
https://m.edsoo.ru/886719bc

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68




8 KUIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabnsbie | IlpakTHnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTesbHbIE
padoThI e padoThI
pecypcsbl
| ITapamtenorpamm, ero Npu3HaKu U 1 bubnuorexa LIOK
CBOICTBA https://m.edsoo.ru/88671af2
) ITapamtenorpamm, ero Npu3HaKu 1 | bu6nuorexa [IOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapamienorpamm, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOICTBA https://m.edso0o.ru/88671cal
YacTtHble ciayyau napauiesorpaMMoB
4 (MpsAAMOYTOJIBHUK, pOMO, KBaIpaT), UX 1 bubnmorexa [JOK
pAMOY N POMO, KBajpat), https://m.edsoo.ru/88671dea
IIPU3HAKU U CBOWCTBA
YacTtHble ciyyau napasuieaorpaMMoB
5 (mpsimo FOJI};HI/IK (I))M6 KBarp aT), ux 1 buommorexa LIOK
pAMOY <, POMD, KBa/pat), https://m.eds0o.ru/88671£20
MIPU3HAKHU U CBOMCTBA
YacTtHble ciryyau napasuieIorpaMMoB
6 (PsIMOYTOJIBHUK, POMO, KBaJpaT), UX 1 bubmmorexa LIOK
pAMOY D POMO, KBajpat), https://m.eds00.ru/8867209¢
MIPU3HAKHU U CBOICTBA
bu6mmoreka [JOK
7 Tpanenus 1 https://m.edsoo0.ru/8867235
8
2 PaBHOOOKAs 1 IPSIMOYTOJIbHAS | bubnuorexa [JOK
Tparneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKast 1 mpsAMOyTOIBHAS 1 bubnuotexa [JOK
Tparneuuu https://m.edsoo0.ru/8867285




8

bu6mmoreka [IOK

10 MeToz yIBOCHHS METHAHEI https://m.edso0.ru/88672b14
11 [lenTpanbHas CUMMETpUS bubmorexa [TOK
p p https://m.edso00.ru/88672b14
12 KonTponbhas pabota mo Teme bu6muorexa IIOK
"YeTpIp€XyroapbHUKu" https://m.edsoo0.ru/88672¢9a
13 Teopema ®daneca u Teopema o bubnuotexa [JOK
MNPONOPLUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 CpenHsia nuHus TpeyroJbHUKA Bubnmorexa [JOK
pex pey https://m.edsoo.ru/88672e0c
15 CpenHsig TuHus TpEyroJibHUKA Bubmmorexa [JOK
pel pey https://m.eds00.ru/88672{38
bu6mmoreka [JOK
16 Tpanenus, e€ cpeaHss TUHUA https://m.eds00.ru/8867235
8
bu6mmoreka [IOK
17 Tpanenus, e€ cpeaHss INMHUASL https://m.eds00.ru/8867306
4
bu6mmoreka [JOK
18 IIponopumoHanbHBIE OTPE3KH https://m.edso0.ru/8867379
4
bu6mmoreka [IOK
19 IIponopuuoHanbHbIE OTPE3KU https://m.eds00.ru/8867379
4
20 LlenTp Macc B TpeyroJibHUKE buommorexa LIOK
p pey https://m.edso0o.ru/886738fc
21 [TonoGHbIE TPEYTOIBHUKH bubmorexa LIOK

https://m.edsoo.ru/88673a78




” Tpu npuszHaka nmogoOus bubmmoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/88673bae

” Tpu npusHaka noxodus bubnuorexa LIOK
TPEYTrOJIbHUKOB https://m.edsoo0.ru/88673d52

24 Tpu npusHaka noxoous bubnuorexa LIOK
TPEYTOJIBbHUKOB https://m.eds00.ru/8867400e

25 Tpu npuzHaka noaodus
TPEYTrOJIbHUKOB

2% [Tpumenenue nono0Ous Mpu peleHun
MPaKTUYECKUX 3a/1a4

7 KonTponbhas pabota no teme bubmumorexa LIOK
"[TogoOHbIE TPEYTOIBLHUKH" https://m.edsoo.ru/8867445a

73 CBoiicTBa miIomaaeu bu6nmorexa [JOK
TeOMETPUUYECKUX HUTyp https://m.edsoo.ru/886745fe
DopmyIibl 1S TIOIIAAN bubmorera [JOK

29 pMY https://m.eds00.ru/8867486
TpeyrojbHHUKa, MapajieiorpaMma 0

30 @opMyIIbl IS IIIOMIAAN bubnuotexa [JOK
TpEYroJabHUKA, NapajuieorpaMma https://m.edsoo.ru/88674a22

31 DopMyJIbl ISl I0IAAN bubmuorexa [IOK
TpEYroiabHUKA, NapajuiesorpaMma https://m.edsoo.ru/88674a22
DopmyJibl 1S TIOIIAAN Bubmiorexa LIOK

32 Y https://m.edso0.ru/8867528
TPEYroJIbHUKA, TapaJlIeIorpaMma 2

1 @opMyIIbl IS IIIOMIAAN bu6nuorexa IIOK
TpEyrojbHHUKa, IapajljieiorpaMma https://m.edsoo.1u/8867542¢

34 Brruncnenue miomanei cioXHBIX bu6mmoreka [IOK

buryp (peanuzamnus npoGMHHIMYMA

https://m.eds00.ru/88674e¢78




— Majsip)

[Tnomanu ¢puryp Ha KI€TIATON

but6moreka [JOK

35
Oymare https://m.edsoo0.ru/8867473¢

36 [Tnomaau mogoOHBIX GUryp

37 [Tnomanu nomnoOHBIX HUryp

but6mmoreka [IOK

3aa4n ¢ MPaKTHUYECKUM

38 https://m.edso00.ru/8867555
co/iepKaHUuEM g

bu6moreka [JOK

3amaun ¢ MPaKTUIECKUM

39 https://m.eds00.ru/8867568
CoJIepKaHUEM 4

40 Pentenue 3amad ¢ moMoLIb0 MeTo1a bu6mmoreka [IOK
BCIIOMOTaTeIbHOM IIJIOIIAIN https://m.edsoo.ru/88674190

A1 KonTponbhas pabota no teme bubnuorexa [JOK
"TTnomans" https://m.eds00.ru/8867579c¢
Teopema [Tudaropa u eé bubmmorexa LOK

42 https://m.eds00.ru/8867591
MpUMEHEHNE g
Teopema [Tudaropa u eé Eubmorexa IIOK

43 https://m.eds00.ru/8867591
MpUMEHEHNE 3

44 Teopema [Tudaropa u eé bubmmoreka [JOK
[IPUMEHEHUE https://m.edsoo.ru/88675abc

45 Teopema [Tudaropa u eé
MpUMEHEHNE

46 Teopema IIudaropa u eé
MpUMEHEHNE

47 OrnpezneneHne TPUrOHOMETPUUECKUX bu6mmoreka [JOK




(GyHKIHA OCTPOTO yriia
NPSIMOYTOJIBHOTO TPEYTOJIEHUKA,
TPUTOHOMETPHUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/88675d32

OCHOBHOE TPUTOHOMETPUYECKOE

bu6moreka [JOK

48
TOXKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO
KonTponbnas pabota no teme
51 "Teopema [Iudaropa u Hauana bubmorexa [OK
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUHU
5) BnucanHble 1 IEHTpaJIbHBIE YTJIbI, bubnuotexa [JOK
yroJl MeK1y KacaTeJIbHOM U XOpJI01 https://m.edsoo.ru/8a1415b2
53 Brnivcannble v neHTpaibHbIE YTIIbI, bubnuoreka LIOK
YIoJI MEKTy KacaTeIbHOU U XOpI0H https://m.edsoo.ru/8a141940
54 Bnucannble U IeHTpaIbHBIE YTIIbI, bubnuorexa LIOK
YIOJI MEK1y KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al41b34
55 YTIibl MEeXAY XOpJaMHU U CEKYyLIUMU
56 YTel MeXAYy XOpJaMHu U CEKYIIIUMU
Bnucannsie u onucanHbIe
57 YETBIPEXYTOJIbHUKH, UX MPU3HAKU U bubmmorexa [TOK
. pexy ’ P https://m.edsoo.ru/8a140186
CBOMCTBA
Brnucannbie u onrcanHbIe
R bubmuoreka [JOK
58 YETHIPEXYTONBHUKU, UX TIPU3HAKU U

CBOWCTBA

https://m.edsoo.ru/8al416d4




BrmicanHple 1 olmMcaHHBIE

59 YeTBIPEXYTOJILHUKH, UX IPU3HAKU U bubmmorexa TIOK
. pexy ’ p https://m.edsoo.ru/8al416d4
CBOMCTBa
IIpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJIBHUKOB TIPH
pelIeHur TEOMETPUIECKUX 3a71a9
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJIBHUKOB IIPH
pelIeHUU TEOMETPUIECKUX 3a1au
2 B3anMHOe pacrnonoxeHue 1Byx bubnuorexa LIOK
OKPYHOCTEH, 00III1e KacaTeIbHbBIE https://m.edsoo.ru/8al1410a8
bubmuorexa [JOK
63 Kacanue okpyxHocTen
Py https://m.edsoo.ru/8al1410a8
KonrtposbHas padora no reme "Yrisl
64 B OKPY>KHOCTH. BrincaHHble u bubmmorexa IIOK
Py ’ ., https://m.edsoo.ru/8al141c88
ONMCAHHBIC YETHIPEXYTOJIbHUKU
IToBTOpEHNME OCHOBHBIX MOHATUHN U
65 METOHO0B KypcoB 7 U 8 KJIACCOB bubmmorexa TIOK
yp . ’ https://m.edsoo.ru/8al41ddc
000011IeHNEe 3HAHUHI
IToBTOpEHKHE OCHOBHBIX MOHATUI U
66 METOJIOB KYPCOB 7 U 8 KJIacCOB bubmorexa LOK
yP . ’ https://m.edsoo.ru/8al41efe
000011IeH1Ee 3HAHUHA
bu6mmoreka [IOK
67 Hrorosas KoHTpoOILHaA paboTa
p p https://m.edsoo.ru/8a142368
IToBTOpEHKHE OCHOBHBIX MOHATUI U
bu6mmoreka [IOK
68 METOJIOB KypcOB 7 U 8 KJIaCCOB,

000011IeH1Ee 3HAHUHA

https://m.edsoo.ru/8al420ac
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9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckne | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
| OrnpezenieHne TPUTOHOMETPUUECKUX 1 bubnnorexa [JOK
¢bynkiuit yrios ot 0° go 180° https://m.edsoo.ru/8al424bc
2 DopMyIIbl IPUBEAECHUS 1
3 Teopema KOCMHYCOB 1 bubmorexa OK
P y https://m.edsoo.ru/8al14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa OK
P Y https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 Teopema cunycos 1 https://m.edsoo.ru/8al42e8a
7 Teopema cuHYCOB 1
Teopema cuHyCOB 1
Haxosxnienue 1iuH CTOPOH U bubmmorexa [JOK
9 1
BEJIMYMH YIJI0B TPEYTOJIBHUKOB https://m.edsoo.ru/8a1430b0
bubmnoreka [IOK
1 P 1
0 CUICHHAC TPEYTONLHUKOB https://m.edsoo.ru/8al42ac0
11 Pewrenne TpeyrosbHIUKOB 1 bubmmorexa [TOK
pey https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
12 P 1
CHICHHE TPEYTOTLHIKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroabHUKOB 1 bubmmorexa [TOK
pey https://m.edsoo.ru/8al42ac0




[IpakTHyeckoe MPUMEHEHUE TEOPEM

bubmnoreka [IOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHuecKkoe NMpUMEHEHHE TEOPEM
CHUHYCOB ¥ KOCUHYCOB
16 KonrponbHas padora no Teme bubnuoreka [IOK
"Pemienue TpeyroapHuKoB" https://m.edsoo.ru/8a14392a
bu6nmoreka [JOK
17 [TonsiTue 0 mpeobpazoBaHUU OA00OUS hitps-//m.cdsoo.rw/8al 43ab0
13 CoOOTBETCTBEHHBIE DJIEMEHTHI bubmuoreka [{OK
MoTI00HBIX Uryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
oJ1I00HBIX Uryp
Teopema o nmpon3BeeHUN OTPE3KOB
20 XOpJl, TeOpeMa O MIPOU3BEACHUU bubnuorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406¢
KBaJipaTe KacaTelbHOM
Teopema o npon3BeICHUN OTPE3KOB
] XOp[l, TeOpeMa O MIPOU3BEAECHUN bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMaA O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeJIbHOM
Teopema 0 mpou3BEACHUN OTPE3KOB
” XOpJ, TEOpeEMa O IPOU3BEICHUU bubnnorexa [IOK
OTPE3KOB CEKYLIUX, TEOpeEMa O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeJIbHOU
” [IpumeHneHue TeopeM B peLICHUH bubnuorexa [IOK
T€OMETPUUECKHX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHnne TeopeM B pelIEHUU bubnnorexa [JOK

TCOMCTPHUYCCKUX 3ada1

https://m.edsoo.ru/8al443fc




[IpumeneHne TeopeM B pelIeHUN

bubmnoreka [IOK

25
reoOMEeTPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "[IpeoOpa3oBanue mogoous. bubnuorexa [IOK
Mertpuueckre COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpYyXHOCTH"
Onpenenenne BEKTOPOB.
27 OU3NYECKUN U TEOMETPUUECKHI bubmmorexa [JOK
p https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
73 CnoxeHue ¥ BBIYMTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnumorexa [IOK
YMHO)KEHHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOPA HA YUCIIO
31 Paznoxxenue BexkTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOpaM
bubmnoreka [IOK
32 Koopaunartsl BekTopa
p p https://m.edsoo.ru/8al44fbe
CkansipHO€ TTpOoU3BeIeHHE BEKTOPOB,
33 €ro MPUMEHEHHE I HAXOXKICHUS bubmorexa HOK
https://m.edsoo.ru/8a14539¢
JUTHH | YTJIOB
CkansipHoe pou3BeIeHuE BEKTOPOB,
34 €ro IpUMeEHEHNE I HaXO0XKIEHUI buGnnorexa [IOK
p https://m.edsoo.ru/8a14550e
JUTMH U YTJIOB
35 Pemenue 3aga4 ¢ moMoIibIo bubmuoreka [JOK
BEKTOpPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3agau ¢ moMoIibpo bu6nmoreka [JOK




BEKTOPOB

https://m.edsoo.ru/8al1458c4

[IpuMeHeHne BEKTOPOB IS pEILECHUs

37
3a1a4 HU3uKu
18 KonrponsHas padora no Teme bub6nuoreka [IOK
"Bektopst" https://m.edsoo.ru/8a145b08
19 JlexapToBbI KOOPAMHATHI TOUYEK Ha
MJIOCKOCTH
bu6mmoreka [JOK
40 YpaBHEHHE NPAMOI
p P https://m.edsoo.ru/8al145c48
41 YpaBHEHHE NPAMOI
bu6mmoreka [IOK
42 YpaBHEHUE OKPY>KHOCTH
p Py https://m.edsoo.ru/8al14635a
13 Koopannatsl Touek nepeceueHus bubmuorexa [JOK
OKPYKHOCTH U IIPSMOU https://m.edsoo.ru/8a146620
MeTto KOOpAMHAT IPU PELICHUU
44 reoOMEeTPUYECKHUX 3aj1ay,
MPAKTUYECKHX 3aja4
Meroa KOOpAMHAT NPH PELICHUN
45 r€OMETPUYECKHX 3a]1a4,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAMHAT NPH PELICHUN
46 r€OMETPUYECKHX 3a]1a4,
MPaKTUYECKHUX 3a/1a4
Konrponsnas padora no teme
47 " JlekapTOBEI KOOPAMHATEI HA bubmnorexa [IOK
P " P https://m.edsoo.ru/8al146e0e
MIJIOCKOCTH
43 IIpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHCIICHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [IOK

49 Hueno m. JLmuna okpysKHOCTH https://m.edsoo.ru/8a1472¢8
bu6mmoreka [JOK
>0 Hucno 7. Jlmana okpyKHOCTH https://m.edsoo.ru/8al4714c
51 JlnvHa 1yru OKpy>KHOCTH
bu6mmoreka [IOK
32 Pannannas mepa yria https://m.edsoo.ru/8al4714c
53 [Tnomaas kpyra, cekTopa, CerMeHTa bubmorexa HOK
HHab Kpyra, pa, https://m.eds00.ru/8a147426
54 IInomane kpyra, cekTopa, CErMmeHTa bubmorexa HOK
HIaAb KpyTa, P, https://m.eds00.1u/8a147750
IInomaas Kpyra, CeKTOpa, CerMeHTa
55 ( eaJIiI;a[l HI;yH O(I)MI/IHII/)IM Ma — bubmmorexa LIOK
P . p Y https://m.edsoo.ru/8a147750
TOKaph)
56 [ToHsiTHE O NBUKEHUH TUIOCKOCTH bubmorexa HOK
A https://m.edsoo.ru/8a147¢82
57 ITapannenasHbBIN IEPEHOC, TOBOPOT bubmorexa HOK
P P ’ p https://m.edsoo.ru/8a147f16
58 [TapanneasHBIN IEPEHOC, TOBOPOT bubmmorera [JOK
P P ’ p https://m.edsoo.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapannenbHbli IepeHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHUN ITPU bubnuoreka LIOK
peuenny 3aaa4 https://m.edsoo.ru/8a1480e2
KontponbHas paboTa mo teMam
62 "[IpaBUiIbHBIE MHOTOYTOJIBHUKH.
OxpyskHOCTb. JIBH>KEHHUS IIIOCKOCTH"
63 [ToBTOpEeHue, 0600IIEH e, bu6mmoreka [IOK




cucrtemaTusanus 3HaHuil. Mamepenue
T€OMETPUUYECKHUX BEITUYMH.
TpeyroabHUKH

https://m.edsoo.ru/8a148524

64

[ToBTOpenue, o6o0IIEHNE,
CHCTEMAaTH3aIns 3HAaHUH.
[TapamiensHbIe ¥ IEPIICHAUKYIISIPHBIC
TIpSIMbIE

Bbu6mmoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHue, 06001EeHNE,
CHCTEeMaTH3aIus 3HAHUH.
OKpyY>KHOCTb U KPYT.
['eomerpuueckue nmoctTpoeHus. Y bl
B OKPY>XHOCTH

66

[ToBTOpenue, 06001EeHNE,
cucTeMaTu3aIus 3HaHuM. Brimcanubie
Y OTIMCaHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB

67

Hrorosas KOHTpOJIbHASA paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB ITO
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MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON

INPOI'PAMMBI
7 KUIIACC
Kon . .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOI 00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOI'O 00111ero
HPOBEPIEMOT o0pa3oBaHusi
0 pe3yJabTaTa
6 I'eomertpus
Pacno3HaBaTh M3y4eHHBIE TIeoMeTpUYecKHe (UTypbl, OIpPEeNATh MX B3aMMHOE pPACIOJOXKEHHE, H300paxkaTh
6.1 reoMeTpuueckue (pUrypsl, BBIOIHATE YEPTEXKH IO YCIOBHUIO 3a/1a4n. M3MepsATh TUHEWHBIC W yTI0BbIe BEIWYHHEI. Pemath
3aJ]auu Ha BBIUUCIIEHHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB
6.2 Jenatb rpyOyi0 OLICHKY JIMHEMHBIX M yIJIOBBIX BEJIUYMH MPEAMETOB B PEalbHOM XKHU3HH, Pa3MEPOB MPUPOAHBIX OOBEKTOB.
' Pasznuyats pazmepsl ’TUX OOBEKTOB 110 HOPSAKY BETUUHHBI
6.3 CTpouTh 4epTek U K TEOMETPUUECKHUM 3a7a4aM
64 [lonmp30BaThbcsi TMpH3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIONB30BATh TPH3HAKK M CBOWCTBA pPaBHOOEAPEHHBIX
' TPEYTOJbHUKOB ITPU PELICHUHN 33734
6.5 [IpoBOIUTH TOTMUECKUE PACCYKICHUS C UCIIOJIb30BaHUEM IT'€OMETPUUECKIX TEOPEM
6.6 [Tonp30BaTbes MpU3HAKAMU PaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM MEAMAHBI, TPOBEAEHHON K THIIOTEHY3€e
' MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUICCKUX 3a/1a4
67 OmnpenensaTh MapajuIeIbHOCTh MPSMBIX C TOMOIINBIO YIJIOB, KOTOphIe oOpa3dyeT ¢ HHMH cekymas. Omnpenensitsb
' HapajieIbHOCTh MPSAMBIX ¢ TOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOW MPAMOM 10 TOYEK JIPpyroil npsiMoi
6.8 Pemrate 3a1a4un Ha KieT4aToi Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHUCIOBbIE M OYKBEHHBIE 3HAUYEHHUS YIJIOB B TIEOMETPUYECKHUX 3aJadax C

HCIIOJIB30BAHUEM CYMMBI YIJIOB TPCYTIOJIBHUKOB M MHOI'OYI'OJIBHHUKOB, CBOMCTB YTJ0B, O6p330BaHHBIX IIpr IIEPECCYCHNU U




ABYX MAapaJIJICIIbHBIX MPAMBIX ceKymeﬁ. Pemrate MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHUC YTIJIOB

Brnaners noHsTHEM r€éOMETPUYECKOTO MECTA TOUEK. Y METh OINPENENATh OUCCEKTPUCY YTIIa U CEPEeIUHHBIN MePIeHAUKYISIP K

610 OTpE3Ky KaK Fr€OMETPUYECKHE MECTA TOUEK
611 DopMyIUpOBaTh ONPEIEICHN OKPYKHOCTH M KpyTra, XOpAbl U JUAaMETpa OKPY)KHOCTH, IIOJIb30BAThCS UX CBOWCTBAMHU.
. YMeTb IPUMEHATH 3TU CBOKCTBA IIPU PEILICHUH 3a1a4
Brnaners moHSATHEM OMMCAHHOW OKOJO TPEYrojbHHKA OKPYXKHOCTH, YMETh HaxoauTh e€ 1eHtp. [lomp3oBarbes akramu o
6.12 TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B OAHON TOUKE, U O TOM, YTO CEPEAMHHbIE NMEPIEHIUKYIISPHI K
CTOPOHAM TPEYTIOJIBHHUKA IIEPECEKAIOTCS B OJTHOM TOUYKE
6.13 Biiamers noHsATHEM KacaTelnbHOU K OKPY’KHOCTH, ITOJIB30BAaTHCA TEOPEMOM O NMEPIEHAUKYIIAPHOCTH KacaTeIbHOU U paauyca,
' IIPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbCs MPOCTENIIMMHU T€OMETPUIECKUMI HEPABEHCTBAMM, IIOHUMATh UX IPAKTUYECKUNA CMBICIT
6.15 [IpoBOINUTH OCHOBHBIE T€OMETPUUECKUE MMOCTPOEHHUSI C TOMOIIBIO LIUPKYJISI U JIMHEHKHU
8 KUIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0o
HPOBEPIEMOT oOpa3oBaHus
0 pe3yJibTaTa
6 I'eomerpus
. Pacno3HaBaTh OCHOBHBIE BHIbBl YETBIPEXYTOJBHUKOB, HMX JJEMEHTBI, IMOJb30BAThCS HX CBOMNCTBAMHM IPHU PpEHICHUU
' F€OMETPUYECKUX 3a]1a4
6.2 [TpuMeHATH CBOICTBA TOUKH NEPECEUCHUSI MEeIMaH TPEYTOJIbHUKA (LIEHTpa MacC) B PELLICHUHU 3a7a4
6.3 Buiagers noHATHEM CpelHEH JIMHUM TPEYTrOJbHUKA U TPAICLUU, IPUMEHATh UX CBOWCTBA IIPU PELICHUH I'€OMETPUYECKUX

3amad. Ilonb3oBatbes Teopemon daneca M TEOPEMOW O NMPONOPHHOHAIBHBIX OTPE3KaX, NMPUMEHATh UX JUII PEHICHUs




MPaKTUYCCKUX 3aaa4

6.4 [TpuMeHATH MpU3HAKH 1T0100US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUYECKUX 3a/1a4
6.5 [Tonmp3oBatbest Teopemoit [ludaropa ms perieHnss TeOMETPHUECKUX U MpaKTHUecKuX 3anad. CTpOUTh MaTeMaTHYECKYIO
' MOJI€JIb B IPAKTUYECKUX 33]1a4axX, CAMOCTOSATENIBHO JeJaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLINE UINHBI
6.6 Bnaners NOHATHAMM CHHYCa, KOCHHYCAa M TaHI'€HCA OCTPOIO yIJa MPsIMOYTOJBHOIO TpeyroyibHuka. [lonb30BaThCs 3TUMU
' MOHATHUSIMM JUIsl pEIICHUs IPaKTUUECKUX 3a]a4
6.7 Bbraucnare (pa3nuuHeIMH crioco0amMu) IUIOHIab TPEYTrOJbHUKA W IUIOIAAM MHOTOYTOJNBHBIX (Uryp (MOJB3ysCh, T
' HE00X0UMO, KabKyJIATOpOoM). IIpuMEHsTh NOTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7adax
63 Bnaners MOHATHAMHU BIMCAHHOTO M ILIEHTPAJIbHOIO YIJIA, UCHOJIB30BATH TEOPEMbI O BIMCAHHBIX YIVIAX, yriax MEXAy
' XOpAaMH (CEKyIIMMU) U yTJIe MKy KacaTeIbHON U XOpOH IPH pEIIEHUH T€OMETPUUYECKUX 3a/1a4
6.9 Bnagers MOHATHEM ONMCAHHOIO YETHIPEXYIOJIbHUKA, IPUMEHATH CBOMCTBA ONKMCAHHOTO YETHIPEXYTOJIbHUKA MIPU PEIICHUN
' 3aja4
[IpuMeHsATh NOJy4YEHHbIE 3HAHMsSI Ha NPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJENM JJs 3aJad peaJlbHOM JKHU3HU U
6.10 MIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHHS C MPUMEHEHHEM MOJO00HMS U TPUTOHOMETpUH (TIOJIB3YSCh, I/ie HEOOXOAUMO,
KaJIbKYJISITOPOM)
9 KUIACC
Kon . .
HpoBepsieMor IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O 00111ero

0 pe3yJabTaTa

o0pa3zoBaHusi

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIUU OCTPBIX YIJIOB, HAXOAWTH C MX MOMOIIBIO PA3IUYHBIE 3JIEMEHTHI MPSIMOYTOIbHOIO

TPEYroJibHUKA («pelIeHue NMPsIMOYToJbHBIX TPEYTroJbHUKOB»). HaxoauTh (¢ MOMOILIBIO KaNbKYJISTOpa) JUIMHBL U YIUIBL JUIs




HETaOJIMYHBIX 3HAYCHUI

ITons30BaThCA (1)OpMy.HaMI/I MNPpUBCACHUA U OCHOBHBIM TPHUTIOHOMETPHUYCCKUM TOXICCTBOM 11 HAXOXKICHUS COOTHONICHUI

o2 MEX]y TPUTOHOMETPUYECKMMHU BEJIMYMHAMU
63 Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB [UI HAaXOXKICHHS DPA3JIMYHBIX 3JIEMEHTOB TPEYrOJbHUKA («peleHHue
' TPEYTrOJIbHUKOBY ), IPUMEHATh UX IIPU PELICHUN T€OMETPUUYECKUX 3a1a4
Bnagers mnoHATHAMH TpeoOpa3oBaHUS IMOAO0OMS, COOTBETCTBEHHBIX JJIEMEHTOB M0A00HBIX ¢uryp. Ilomb3oBarbes
6.4 CBOMCTBaMM NOJ00MS IPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIAThH JUIMHBI M HAXOJIUTh YIUIbl Y MOAOOHBIX Guryp. IlpumensTs
CBOWCTBA 1101001 B MPAKTUUECKUX 3aauax. Y METh IPUBOJIUTH IPUMEPHI MOAOOHBIX (UTYP B OKpY’KaroIIeM MHpe
6.5 ITonp30BaTbesl TEOPEMaMU O IPOU3BEIECHUH OTPE3KOB XOPJ, O IPOU3BEACHUHU OTPE3KOB CEKYIHUX, O KBaApaTe KacaTeIbHOU
66 [lonb30BaTbcs BEKTOpaMH, MOHMMATh HMX TE€OMETPUYECKMM M (U3MYECKUH CMBICH, MPUMEHSITh HUX B pEIICHUU
' reOMEeTPUUECKUX U pU3NUecKuX 3aad. [IpuMeHsTh cKansgpHOoe Npou3BeIeHHe BEKTOPOB I HaX0XKCHUS AJIUH U YTJIOB
6.7 ITonp30BaTbCa METOIOM KOOPIMHAT Ha MJIOCKOCTH, IPUMEHSATH €70 B PELIEHUH F€OMETPUUECKUX U TPAKTUUYECKUX 3a]a4
63 Bnagers moHATUSMU NPABUJIBHOTO MHOTOYIOJIbHUKA, JJIMHBI OKPY’KHOCTH, JUIMHBI AYT'M OKPY>KHOCTH W paJUaHHON Mepbl
' yria, yMeTh BBIYMCIATH IUIOIIA/b Kpyra 1 ero yactei. [IpuMeHsTh ojyuyeHHble yMEHUs B IPAKTUUECKUX 3aJadax
6.9 HaxonuTh ocu UK LEeHTPbl CUMMETPUH (QUTYP, TPUMEHSATh ABMKEHHS IUIOCKOCTH B MMPOCTEHIINX CITydasx
[IpuMeHsTh MOJyYEeHHBbIE 3HAHHSA Ha IPAKTUKE — CTPOMTh MaTeMaTMYECKME MOJENM Ul 3aJady PEaJbHOM XKU3HU U
6.10 MIPOBOAUTH COOTBETCTBYIOILME BBIUMUCICHHS C IPUMEHEHUEM I0100MsSI U TPUTOHOMETPUYECKUX (PYHKIMH (I10JIb3YACh, I/1e

HEO0OXOMMO, KATBKYJISITOPOM)




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

6 I'eomeTpus

61 Hauanenuble moHsTHg reoMmeTpuu. Touka, mpsmasi, OTPE30K, Jyd. Yroia. Bumabl yrioB. BepTukaabHble M CMEKHbBIC YIJIBI.
' buccekrpuca yria. Jlomanasi, MHOTOYTOIbHUK. [lapanienbHOCTh M NEPIEHIUKYIISPHOCTD NPSIMBIX

6.2 Cummerpuunbie Gurypsl. OCHOBHBIC CBOMCTBA OCEBOM cUMMETpHH. [IprMepsl CHMMETpHUH B OKPYXKAIOIIIEM MUPE

6.3 OcHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIA U TMHEHWKH. TpeyronsHuK. BeicoTa, Mequana, OuccekTpuca, X CBOMCTBa

6.4 PaBHOOE1peHHBIN 1 pABHOCTOPOHHUHN TpeyTrobHUKU. HepaBeHCTBO TpeyroiabHUKa

6.5 CBolicTBa U IPU3HAKK paBHOOEPEHHOTO TpeyrojibHUKa. [IpM3Haky paBeHCTBa TPEYTOJIbHUKOB

6.6 CaolicTBa U PU3HAKY NMapaJljiesIbHbIX NpsiMbIX. CyMMa yTiI0B TpeyrojibHUKa. BHelHre yriibl TpeyroibHUKa

6.7 [IpsamoyronbHbIil TpeyroiabHUK. CBOMCTBO MEIUAHBI MPSAMOYTOJIBHOTO TPEYTOJbHUKA, MPOBEAEHHON K runoTenyse. [Ipu3naku
' pPaBEHCTBA MPAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTroIbHBIN TPEYroJbHUK C YIJIOM B 30°

6. HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMaHOM, TeopemMa 0 OO0JIbIIEeM yriie U OobLIei
' CTOpPOHE TpeyrojbHUKa. [leprneHaAnKysp U HaKJIOHHAS

6.9 I'eomerpuueckoe mecTo TodeK. buccekTpuca yria u cepeMHHBIN EPIEHIUKYIISP K OTPE3KY KaK T€OMETPHUUECKUE MECTA TOUYEK

6.10 OKpY)KHOCTh U KpYyT, XOpJa M JUaMeTp, UX CBOWCTBA. B3amMHOEe pacmnosiokeHue OKpYKHOCTH M TpsiMou. KacartenbHas u
' CeKylIasi K OKpy>KHOCTHU

6.11 OKpy’KHOCTb, BIUCAHHAs B yrojl. BnucanHas 1 onyrcaHHas OKpYKHOCTH TPEyTroJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6 I'eometpust

6.1 UYetsipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOWCTBA

6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpanenus, paBHOOOKas Tpanenus, e€ cBoicTBa U Npu3Haku. [IpsMoyronpHas Tpamnenus

6.4 Merton yaoenust meauansbl. Llentpanbaas cummetpusi. Teopema daneca U TeopeMa 0 MPONOPIMOHATBHBIX OTPE3Kax

6.5 CpenHue MMHUM TpEeyroiabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 ITonoGue TpeyroapHUKOB, K03 duueHt nogodus. [IpusHaku nogobust TpeyroapbHUKoB. [IprMeHeHre nogo0us pu peleHuH
' IIPAKTUYECKUX 3aa4

6.7 dopMyIIbl TS TUIOMIAAN TPEYTOJIbHUKA, TapajiesorpaMma, poMOa U Tparnenuu

6.8 CoiicTBa Tuomaael reomerpudeckux ¢uryp. OTHOIIEHHE TUTOMIAAeH TTOA00HBIX GUTYP

6.9 Boruncnenue minomazaei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare

6.10 Teopema [Tudaropa. Ilpumenenue reopems! [udaropa npu pemeHnn npakTHYECKUX 3a1a4

611 CuHyC, KOCHHYC, TaHI€HC OCTpPOrO YIJIa IPSMOYIOJBHOIO TpPEyroJbHHKA. (OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO.
. Tpuronomerpuueckue ¢pyHnkuuu yriaos B 30°, 45° u 60°

6.12 Brniucannsbie ¥ IEHTpaNbHBIE YTIIbI, YTOJ MEXKIY KacaTeIbHOM U XOPAOM. YTIIbI MEXIY XOpAaMU U CEKYLIUMHU

6.13 BnucanHble U ONMCAHHBIE YETHIPEXYTOIbHUKI

6.14 B3aumnoe pacnionoxenue qByx okpyxHocTell. Kacanue okpyxHoctell. O01ue kacaTeabHble K IBYM OKPY>KHOCTSIM




9 KUIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 I'eomeTpus

6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. POPMYJIbI IPUBEACHHUS

62 Pemenne TpeyronpHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PeleHue MpakTHUECKUX 3a/1ad C MCIIOJIb30BAaHHEM TEOPEMBI
' KOCHHYCOB U TE€OPEMbI CHHYCOB

6.3 [TpeobpaszoBanue nonodbus. [logodre cOOTBETCTBEHHBIX IJIEMEHTOB

6.4 Teopema 0 IpOU3BEICHUHN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEICHIH OTPE3KOB CEKYIINX, TEOpeMa O KBapaTe KacaTelIbHOM

6.5 Bekrop, mimHa (MOAyNb) BEKTOPA, COHANpABJICHHBIE BEKTOPHI, MPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH
' BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEpAIMX HaJl BEKTOpaMH. Pa3iokeHne BEKTOpa Mo JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopaunatsl Bektopa. CkansipHOE TPOU3BEAECHNE BEKTOPOB, TPUMEHEHHUE JJIs1 HAXO0KACHUS JIJTUH U YTJIOB

6.7 JlexkapTOBbI KOOPJIMHATHI HA TUIOCKOCTH. Y paBHEHUs MPSMOIl U OKPY>KHOCTH B KOOPJIMHATAaX, IEPECEYCHHE OKPY>KHOCTEH U MPSIMbIX.
' Metoa KOOpAHHAT U €ro IPUMEHEHHE

6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa oKpy>XKHOCTHU. ['pagycHas u paguaHHas Mepa yriia, BBIUUCIIEHUE UIUH IyT OKPY>KHOCTEH

6.10 [Tnomane kpyra, cekTopa, CErMeHTa

6.11 JIBM>KeHUS IIJIOCKOCTH M BHYTPEHHUE CUMMeETpUn Guryp (seMeHTapHsle npeactasienus). [lapamnensusiii nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBbHOM MPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUS

Kon
nposepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHsI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOTI0 0011ero 00pa3oBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATUSMHU: MHOXECTBO, IMOJMHOXKECTBO, ONEpAllMU HaJ MHOKECTBaMHU; YMEHHUE OIEepHUpOBATH
MOHATUSIMU: Tpad, CBsA3HBIN rpad, 1epeBo, UK, MPUMEHSATh UX MPHU PEIICHUH 33/1a4; YMEHUE UCII0JIb30BaTh rpaduieckoe
MPEJCTaBJICHUE MHOXECTB JJISi OMMCAHUsS PEalTbHbIX MPOLECCOB W SBICHHM, MPH PEIICHUH 3a7ad U3 JPYTHX y4eOHBIX

MIPEAMETOB

Vmenue ONEpUPOBATH MMOHATHAMMA: OIPEACICHUEC, aKCOMaA, TCOPEMA, JOKA3aTCIIbCTBO, YMCHUC PACIIO3HABATh NCTUHHBLIC U

JIOKHBIC BBICKA3bIBAHU A, ITIPUBOAUTH IPUMEPBI U KOHTPIIPUMCPLI, CTPOUTDH BBICKA3bIBAHUA U OTPUILIAHUA BBICKa3bIBaHUM

YMeHue onepupoBarh MOHATHAMU: HATypPAJIbHOE YHUCIO, MPOCTOE M COCTABHOE YMCIIO, IEJIMMOCTh HAaTypaJbHbIX YHCEN,
MPU3HAKHU JIETUMOCTH, 11€JI0€ YUCIIO, MOYJIb YHCJIa, OOBIKHOBEHHASI IPOOh M JeCATUYHAs Ip0Ob, CTAaHAAPTHHINA BUJ YUCIIA,
paloHaIbHOE YHCIIO, UPPALMOHATLHOE YUCIO, apu(METUYECKUI KBaJApPaTHBIM KOPEHb, YMEHHUE BBIMOJHATH JIEHCTBUS C
YUCJIaMH, CPABHUBATh U YIOPSAOYMBATh YKCIIA, PEICTABIATh YUCIA HA KOOPJAUHATHON MPSAMOM, OKPYTJISATh YHCIIA; YMEHHE

ACJIaTh IPUKUIKY U OLICHKY pE3yJibTaTa BBIUMCIICHUI

YMeHue onepupoBaTh MOHATHUAMU: CTENEHb C LIEJbIM TOKa3aTeneM, apupMeTHYecKuil KBaJpaTHbI KOpPEHb, MHOTOYJIEH,
anredpandeckasi 1poOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENEHHW OOJbllIe €AUHMIIBI; YMEHHUE BBIIOJIHATH
pacuéTtel 1Mo QopmynaM, NpeoOpa3oBaHMs LENbIX, APOOHO-PAllMOHAIBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHIMH,
pas3iokeHue MHOTOUIEHA HA MHOKUTEIM, B TOM YHUCIIE C UCIOIb30BaHUEM (OPMYIT Pa3HOCTH KBAIPATOB M KBAAPaTa CyMMBI

1 pa3HOCTHU

YMeHue onepupoBaTh NOHATHAMM: YHMCIOBOE DPABEHCTBO, YPABHEHHME C OIHOW IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C MEPEMEHHOI; YMEHHE pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHUs, TPOOHO-pallMOHAIbHBIE YPAaBHEHUS C
OJIHOM TIEpEMEHHOM, CUCTEMBI JIBYX JIMHEWHBIX YPaBHEHU, TUHEIHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJpaTHbIE U APOOHO-

PpallMOHAJIBHBIC HCEPABCHCTBA C OJIHOM nepeMeHHoﬁ, B TOM YHCJC TIpHU PpEHICHUMU 3aJa4 M3 JOpYIrux HOpeIMETOB U




MPAaKTUYCCKUX 3adavd; YMCHHC HCIIOJIB30BATL KOOPAWHATHYIO IIPAMYIO W KOOPAWHATHYHO INNIOCKOCTH IJId 1/1306pa>1<eH1/151

pELIECHUI YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUSAMHU: (QYHKIMS, rpaduk QYHKIMH, HYId GQYHKIUH, OPOMEXYTKH 3HAKOIMOCTOSIHCTBA,
IIPOMEKYTKH BO3pacTaHusi, yObIBaHUs, HanOOIbIIee U HAMMEHbIIee 3HaUeHUsI PYHKLUU; YMEHUE ONEPUPOBATh NOHATHIMMU:
npsiMasi IPONOPIIMOHAILHOCTD, JIMHEWHas (yHKIHA, KBaapaTudHas (QyHKIHA, oOpaTHas MPOIMOPIHUOHAIBHOCTb, Mapadoia,
runepOoya; yMeHHe CTpOuTh rpaduku (QyHKIUMH, HCHONB30BaTh TIpadUKU A OINpPEIesICHUs] CBONCTB IMPOLIECCOB HU
3aBUCUMOCTEH, JUIA peIieHus 3a7a4 U3 APyruxX y4eOHBIX MPEIMETOB U peabHOW KHU3HH;, YMEHHE BBIpaXaTb (popMmyramMu

3aBUCUMOCTH MEX Y BEJIMUYMHAMU

YMeHue omnepupoBaTh IMOHATUAMU: IOCIEIOBATEIbHOCTb, apU(MeTHdecKkas M TIeoMeTpuYecKas IPOrpeccCHM; yMEHHE
HCTIOJIb30BAaTh CBOMCTBA MOCIIEA0BATENFHOCTEH, (hOPMYJIIBI CYMMBI U OOIIETO YieHA MPH PELICHUH 33/1a4, B TOM YUCIIe 3a7a4

W3 IPYyTUX YUYEOHBIX MPEAMETOB U PEaTbHOM KU3HU

YMenue pemaTh 3aJaud pa3HbIX THUIIOB (B TOM 4YHCJI€ Ha MPOLIEHTHI, TOJIM U YacCTH, JBH)KEHHUE, padoTy, IIEeHYy TOBapOB U
CTOMMOCTh TOKYIIOK W YCIyT, HAJOTH, 3a/ladil M3 00JacTH yIpaBlIEHUS JUYHBIMH M CEMEUHBIMH (UHAHCAMH); YMEHHE
COCTABJISITh BBIPAKCHUSI, YPABHEHHUS, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 33JIa4H, MCCIICIOBATH MOJYYECHHOE PEIIeHUEe U

OLICHUBATH HpaBI[OHOI[O6HOCTB MOJIYUYCHHBIX pPE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsAMasi, Jyd, JOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEPEHHBI U PAaBHOCTOPOHHUMN TPEYTOJbHUKH, MPSMOYTOJBHBIM TPEYTroJIbHUK, MeAHaHa, OUCCeKTpuca M BBICOTA
TPEeyroJbHUKA, YETHIPEXYTOJNBHUK, MapajuiesorpaMM, poMO, MPsSMOYTOJbHHK, KBaApaT, Tpameuus; OKPYXKHOCTb, KPYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypamMH;, YMEHHE pellaTh 3ajadd, B TOM YHCIE U3 MOBCETHEBHOMN

KHU3HU, HA HAX0XJACHUE T€OMETPUUYECKUX BEJIMYMH C TPUMEHEHNEM U3YUYEeHHBIX CBOMCTB QUryp u ¢pakTon

10

YMeHue onepupoBaTh MOHATUSAMU: PAaBEHCTBO (PUTYp, PABEHCTBO TPEYTrOJIbHUKOB; AapaJlJIeIbHOCTh U MEPIEHIUKYIAPHOCTD
OPSMBIX, YIOJI MEXIY HPSIMBIMHU, MEPHEHIUKYJSApP, HAKIOHHAS, MPOEKUus, rnoxodue ¢uryp, monoOHbIe TPEYrOJIbHUKH,
CUMMETpUSl OTHOCUTENBHO TOYKM M TPSIMOH; yMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETPHUIO U Tmonobue Quryp,

napaliICJIbHOCTb U NCPICHAUKYJIAPHOCTD IPAMBIX B OKPYIKAIOIIEM MUPC

11

YMmenue OIICPHUPOBATH MOHATHUAMU: JIMHA, PACCTOAHUC, YTOJI (BCHH‘II/IHa yria, CHHyC U KOCHHYC YyTIJia TpeyTOJ'ILHI/IKa),

IUIOLIA/1b; YMEHHUE OLIEHHMBATh pa3Mephbl IPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHUE NMPUMEHSITh (HOpMyIIbl




nepuMeTrpa M IUIOMAaAn MHOT'OYIrOJIbHUKOB, JJIMHBI OKPYXHOCTH H IUJIOMIAAW Kpyra, o0BeMa npsAMOYTOJIbHOTO
napajicjacnvicaa, yMCEHHUC NMPHUMCHATL IMPHU3HAKKW PAaBCHCTBA TPCYTOJbHUKOB, TCOPEMY O CYMMC YIJIOB TPCYT'OJIbHUKA,

TCOpEMY HI/I(baropa, TPUTOHOMETPUUICCKHUEC COOTHOIICHUS IJIsSI BBIYUCIICHUSA NJINH, paCCTOHHHﬁ, TIonaaeu

12

YMmenue u300paxarh MIOCKHE QUTYpbl U UX KOMOMHALMH, IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C MIOMOIIbIO YEPTEKHBIX

HHCTPYMCHTOB M 3JICKTPOHHBLIX CPEACTB 10 TCKCTOBOMY HUJIM CUMBOJIbHOMY OITMCAHUTIO

13

Vmenue OIICpHUPOBATH MOHATHUAMU: IIPAMOYIOJIbHAd CUCTEMA KOOPAHWHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMMPOU3BECACHHUEC BEKTOPOB; YMCHUC HUCIIOJIb30BATh BEKTOPLI U KOOPAWHATHI JJIs1

NpeACTABJICHUA JaHHBIX U PCIICHUA 3a/1a4, B TOM YHCJIC U3 APYTUX y‘-Ie6HI)IX npeaMETOB U peaﬂbHOﬁ KHU3HHU

14

YMeHne onepupoBaTh MOHATUSAMHE: CTOJIOMKOBBIE M KPYTOBBIC IWArpaMMBbl, TaOIHIbI, CpeiHee apru(MeTnieckoe, MeIuana,
HauOoJplllee M HaMMEHBIIEEe 3HAUEHHs, pa3Max 4YHCIOBOTO HabOpa; yMEHHe U3BJIeKaTb, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HMH(POPMALMIO, MPEJACTABICHHYI0 B Ta0nMUmax ©M Ha JAMarpamMmax, OTPaKalOIIyl0 CBOICTBa H

XapaKTePUCTUKH peabHbBIX MMPOLIECCOB U SBJICHUHN; YMEHHE PACIIO3HABATh U3MEHUYHMBBIE BEJTMUHUHBI B OKPY’KAIOLIEM MHpE

15

YMeHue oneprupoBaTh NOHATUAMU: CIYYalHbIN OMBIT (CIy4YaHbIN SKCIIEPUMEHT), JEMEHTApHOE COOBITHE (JIE€MEHTApHBIN
UCXO0J/) CIy4yailHOTO OIBITa, CIy4aiHOe COOBITHE, BEPOSATHOCTH COOBITHS; YMEHHME HAXOJWUTh BEPOSITHOCTU CIIydalHBIX
COOBITHH B OMBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHUE peliaTh 3a/1a4l METOI0M OPraHU30BAHHOTO
nepebopa U ¢ HCIOJb30BaHUEM IpaBWJIa YMHOXEHHUS; YMEHHE OLIEHUBATh BEPOSTHOCTH PEalbHbIX COOBITHH M SIBJICHUH,
MIOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITUH B OKPY)KAIOIIEM MHUPE U B KU3HU; 3HAKOMCTBO C

IIOHATHUEM HC3aBHCHUMBIX CO6BITPII>1; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MACCOBLIX SABJICHHUAX

16

YMeHue BLI6I/IpaTB MOJX OIS H3y‘leHHLII>i MeToA [JiA pCHICHUA 3adadd, IMMPUBOAUTHL HNPHUMEPbI MATCMATHYCCKUX
3aKOHOM€pHOCT€fI B NpUPOAC U KU3HHU, pPaACIIO3HABATH IMPOABJICHUC 3aKOHOB MATCMATUKH B HCKYCCTBC, OIIUCBHIBATH
OTACJIBHBIC BBIAAIOMIUMECCA PE3YJIbTAThl, IMOJIYUYCHHBIC B XOJ€ pa3BHUTHA MAaTEMATUKH KaK HayKW, IIPUBOAWUTH IIPUMEPHI

MaTeMaTHUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, TIPOBEPAEMbBIX HA OI'D 10 MATEMATUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BBIYUCICHUS

1.1 Harypanbnbie u nenbie yucina. [Ipu3Haku 1eIMMOCTH LETbIX YHCe

1.2 OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, IPOIIEHTHI, 0ECKOHEUHBIE MIEPUOINIECKUE IPOOH

1.3 Parmonansheie uncina. ApudpMeTHyecKre onepanuy ¢ palioHATbHBIMU YUCIIaMU

1.4 JleficTBuTenbHBIC Yncia. Apu(pMETHIECKUE ONIEPAINH C ICHCTBUTEIILHBIMUA YUCTIAMHU

1.5 [TpuOnmkEHHBIE BRIYUCICHUS, PAaBUJIa OKPYTIICHHS, TPUKUIKA U OI[CHKA pe3yIbTaTa BEIYUCICHHIA
2 Anrebpanyeckue BbIpaKeHUs

2.1 BbykBeHHble BbIpakeHU (BBIPAaXKEHHSI C IEPEMEHHBIMHU )

2.2 Crenenb ¢ 1enbM nokasaresnem. CTeneHb ¢ paluoHaIbHBIM NokazaTeraeM. CBOWCTBA CTEIICHU

2.3 MHorouieHsl

24 Anrebpanyeckast 1poOb

2.5 ApudmMernuecknii KOpeHb HATYPaIbHOU cTeTeHH. [IefcTBUS ¢ apuMEeTHUECKUMHU KOPHIMHU HATypaJbHON CTETICHU
3 VYpaBHEHUs U HEPABEHCTBA

3.1 [{enble 1 poOHO-paMOHANBHBIE YpaBHEHHs. CUCTEMBI M COBOKYITHOCTH YPaBHEHHIMA

3.2 Lensie 1 1poOHO-panoHaIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3 Pertennie TeKCTOBEIX 3a1a4
4 Uucnoble nociieI0BaTEIbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aaHUs TTOCJIEA0BATEILHOCTEN

4.2 ApudmeTrrueckas u reomeTpudeckas nporpeccun. opmyiia CI0XKHbBIX IPOLIEHTOB




OyHKIMU

@Oyukius, crnocodsl 3amanus (yHkuud. ['paduk ¢yHkumu. OOnacTe OmpeneneHrss W MHOXKECTBO 3HaueHWi ¢yHkuumu. Hymm

5.1 ¢bynkmun. I[IpoMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIMA. MaKCHUMyMbl U MUHHUMYMBI (DYHKITUH.
HauGonbiiee u HanMeHblee 3HaUeHEe (YHKIIUU Ha IPOMEKYTKE

6 Koopaunats! Ha NpsIMON U TNIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH
7 I'eomerpus

7.1 I'eomeTrpuueckue Gpurypsl 1 Ux cBOMcTBa

7.2 TpeyroapHuK

7.3 MHOroyroiabHuKu

7.4 OKpY’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpuiecKux BEIMYUH

7.6 BekTtopsl Ha niiockoCcTH
8 BeposITHOCTB M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHocTh

8.3 KombunaTtopuka

8.4 MHosxecTBa

8.5 I'padbr




YueOHbiil Kypc «BepoSIiTHOCTD 1 CTATUCTHKA)

HOACHUTEJIBHAA 3AIINCKA

B coBpeMeHHOM H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE OOJBITYIO0 3HAYMMOCTh, KaK ¢ TOYKU
3peHUs MPAKTUISCKUX MPUTIOKECHUM, TaK U X POJU B 00pa30oBaHUU, HEOOXOIUMOM KaKJIOMY 4dejoBeKy. Bo3pacraer gucio
npodeccuii, IpU OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopornas 0a3oBasi MOJATOTOBKAa B 00JACTH BEPOSTHOCTH M CTATHUCTHUKH,
TakKasl MOJArOTOBKA BakKHA JIJISl TIPOJIOJKEHUST 00pa30BaHMS M JIJIsl YCIICITHON PO(EeCCHOHATBLHON Kaphephl.

Kaxap1ii 4emoBeK MOCTOSHHO MPUHUMAET PEIICHUsS Ha OCHOBE MMEIONIMXCS Y HETO JaHHBIX. A i1 000CHOBAHHOTO
NPUHATUS PEIICHUS B YCIOBHUSX HEAOCTaTKa WM W30BITKa WHHOPMAMK HEOOXOAMMO B TOM YHCJIE XOPOIIO
chOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIILICHHUE.

VIMEHHO TOATOMY OCTPO BCTajia HEOOXOJMMOCTH CPOPMHUPOBATHL Yy 00YyYarOMUXCS (PYHKIIMOHAIBHYIO TPaMOTHOCTb,
BKJIFOYAIOIIYIO B ce0s B KAUeCTBE HEOTHEMJIEMOH COCTABJISIONIECH yMEHHE BOCHPHUHUMATh W KPUTUYECKH AaHAIM3UPOBATH
nH(OPMAITHIO, TIPEJICTABIICHHYIO B Pa3IMYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX PEAbHBIX MPOIIECCOB
Y 3aBHUCUMOCTEMH, TPOU3BOAUTH MPOCTEHIIINE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B YYCOHOM Kypce ¢ OCHOBHBIMH IPHUHIIMIIAMHU cOOpa, aHaIu3a M MPEJCTaBICHUS JIAHHBIX M3 Pa3InIHBIX
chep XKM3HM OOIIECTBAa W TOCyJapcTBa MNpHOOIIAET OO0ydaromuxcsi K OOIEeCTBEHHBIM HHTepecaM. M3yueHne OCHOB
KOMOWHATOPUKHN Pa3BUBACT HABBIKM OpraHW3allUM IMepedopa W Mojacu€Ta 4Yrclia BApUAHTOB, B TOM YHCIIC B MPHUKIATHBIX
3a/1agax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpadoB co3aaéT MaTeMaTUdecKuid GyHIAaMeHT st GOPMUPOBAHMSI KOMITETCHITHMA
B oOysacth HMHPOPMATUKK | IUQPPOBBIX TEXHOJOTUH. [IpM WM3yYCHUM CTAaTUCTUKA W BEPOSATHOCTH OOOTAIAIOTCS
MIPEICTABIICHUS] OOYYarOIIMXCS O COBPEMEHHOM KapTHHE MHUpa M METOJaxX €ro HMcCleaoBaHUs, (OPMHUPYETCS NMOHUMAaHUE
pOJIM CTATUCTUKH KaK MCTOYHUKA COIMAIBHO 3HAYMMOW HWH(POPMAIUA W 3aKIAJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIILICHUS.

B COOTBETCTBUM C J@aHHBIMHU ICIIIMH B CTPYKType HpPOrpamMMbl y4eOHOTO Kypca «BeposSTHOCThP M CTaTUCTHKA»
OCHOBHOT'O 001IIeT0 00pa30BaHUs BBIACIICHBI CICIYIONINE COJIEepKaTeIbHO-MeToqnueckne TuHun: «IIpencraBieHne qaHHbBIX
W OMHCATeNIbHAS CTaTUCTHKAY, «BEepOSITHOCTEY, «DIIEMEHTH KOMOMHATOPUKWY, «BBeneHne B Teopuro rpadoBy.

Conepxanue nunuu «lIpencraBieHne NaHHBIX W ONUCATENIbHAS CTATUCTHUKA» CIY>KUT OCHOBOHM it (POPMUPOBAHUS
HABBIKOB Pa0OThI ¢ HHPOpPMAIIMEH: OT YTCHHUS U MHTEPIPETAMK HHPOPMAIIUH, TIPSJACTABIICHHON B Ta0JIMIIAX, HA HarpaMMax



u rpadukax, 10 cOopa, NMPeJCTABICHHUS U aHallM3a JaHHBIX C MCMHOJb30BAHUEM CTATUCTUUECKUX XAPAKTEPUCTUK CPEIHHUX U
pacceuBanusa. PabGoras ¢ JaHHbIMU, OOYYalOIIMECS Yy4yaTcsl CUMTBHIBATh M HWHTEPHOPETUPOBATH JaHHBIC, BBIJIBUTATh,
apryMEHTHUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUTIOTE3bI, PA3MBIIIUISATh HAJl (DaKTOPAMH, BHI3BIBAIOIIMMUA W3MEHYUBOCTD, U
OLICHUBATh UX BJIMSHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U ITPOLIECCHI.

NHTYUTUBHOE TIPENCTABIEHHUE O CIyYaUHON U3MEHYUBOCTH, UCCIIEAOBAHNE 3aKOHOMEPHOCTEN U TEHICHIIMI CTAHOBUTCS
MOTHBHUPYIOIIEH OCHOBOM Uil U3YYEHHUS TEOPUU BEPOSTHOCTEH. DBOIbIIOE 3HAUEHHWE MMEIOT MPAKTHYECKUE 3aJaHusl, B
YAaCTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMMU.

[TonsiTue BEpOSITHOCTU BBOAMUTCS KaK Mepa IMpaBaomnoaodus ciydaitHoro coOwitus. Ilpu n3yuenun ydyeOHOro Kypca
oOyyJaromuecs: 3HAKOMSITCA C MPOCTEUIIMMH METOJIaMH BBIUYMCICHUSI BEPOATHOCTEM B CIy4allHBIX JKCIEPUMEHTAX C
PaBHOBO3MOXHBIMH JJICMEHTAPHBIMU HCXOJIaMU, BEPOSTHOCTHBIMH 3aKOHAMH, TO3BOJISIOIIMMHU CTAaBUTh M pemIaTh Oosee
CIIOXHBIC 3a7aur. B y4eOHbIi Kypc BXOMST HAYalbHBIE MPEACTABICHUS O CIYyYalHBIX BETUYMHAX M WX YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCs C MHOXECTBAMU U OCHOBHBIMHU OIEpallUsiMU
HaJl MHO>»XECTBaMH, PAaCCMATPUBAIOTCA MPHUMEPbI NPUMEHEHHS ISl PEUICHHS 3a/1a4, a TAK)KE MCIIOJIb30BAHUS B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BeposiTHOCTb M CTaTHUCTHKA», B KOTOPbIN BXoAAT pasnaensl: «lIpencraBnenue
JTAHHBIX U OMKCaTeIbHAs CTATUCTUKAY, «BeposSTHOCTHY, « IJIeMEHThl KOMOMHATOPUKNY, « BBelieHre B Teopuio rpadoBy.

Ha u3yuenue yueOHoro xypca «BepositHocTh u craTuctuka» orBogutcs 102 uaca: B 7 kmacce — 34 yaca (1 yac B
Hegneno), B 8 kiacce — 34 yaca (1 gac B Hegento), B 9 knacce — 34 yaca (1 yac B Hezenmo).

COJEPXXAHME OBYUYEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BUJE TAOJIHII, AUArpaMM, rpapuKoB. 3anoIHeHHE TaOIull, YTeHHE U MOCTPOCHUE IUarpaMMm
(cTONOUKOBBIX (CTONOUYATHIX) M KPYroBbIX). UTeHue TpaduKoB peajbHBIX MpoleccoB. V3BrnedeHne wuHPoOpManuud u3
JarpaMM U TaOJIMIL, UCTIOIb30BaHNE U UHTEPIPETALUs TAHHBIX.

OmnucarenpHas CTAaTUCTHKA: CpenHee apuPMETHUEecKOoe, MeAuaHa, pa3Max, HauOoJblliee W HAaUMEHbIIEEe 3HAYCHUS
Ha0opa YKCIIOBBIX JaHHBIX. [Ipumepsl ciryyaliHO H3MEHYUBOCTH.



CnydaliHbI SKCIIEpUMEHT (OMbIT) W ciaydailHoe coObiTue. BeposiTHocTh M uyactoTa. Posib ManoBEpOSTHBIX U
IPaKTHYECKU JOCTOBEPHBIX COOBITHIA B IPUPOIE U B oO1iecTBe. MOHETa U UrpalibHasi KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, Bepuuna, pedpo. Ctenens BepiHbl. Yucio pédep n cymmapHas cTeneHnb BepivH. [IpencraBieHne o CBI3HOCTH
rpada. llenu u muknel. [lytu B rpadax. O6xon rpada (sisepoB myTh). [IpencraBienue o0 opueHTUPOBAHHOM Tpade.
Pemienue 3a1au ¢ momoiibio rpados.

8 KUIACC

[IpencraBieHne JaHHBIX B BUIE TaOIHII, TUAarpaMMm, rpapuKoB.

MHOXKeCTBO, 3JIE€MEHT MHOXKECTBa, MOJAMHOXKecTBO. Omepanuu HaJ MHOXECTBaMH: OOBEAMHEHHE, IepeceueHue,
nononHenue. CBolicTBa omnepauuid  HaJ MHOXXECTBAMU: IEPEMECTUTENBHOE, COYETATEIBbHOE, PaCIpeAeINTEIbHOE,
BKJItoueHus. Mcnonabs3oBanue rpaguueckoro npeAcTaBieHUs] MHOKECTB JUIsl ONTMCAHUS PEeabHBIX IPOLECCOB U SIBICHUHN, IPU
pELIeHUH 3a4ay.

W3mepenne paccenBaHusi JOaHHBIX. Jlucmepcuss M cTaHgapTHOE OTKJIOHEHHE YHMCIOBBIX HabopoB. Jluarpamma
pacceuBaHMsL.

OneMmeHTapHble COOBITUSL ciaydaiiHoro omnbiTa. CiydaiiHple coOblTHA. BepostHoctn coObiTuil.  OmbITHL €
PaBHOBO3MOXHBIMH 3J€MEHTapHbIMU COObITUSIMU. Ciydailinblii BbIOOp. CBsi3b MEXAY MaJOBEPOSTHBIMU M MPAKTHUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JI€pEBbEB: €IUHCTBEHHOCTh IYTH, CYIIECTBOBAHHWE BHCSYEH BEPIIMHBI, CBS3b MEXKIY YHUCIOM
BEpILUH U uncioM pédep. [IpaBmiio ymMHOKeHus. Penenne 3a1au ¢ noMoIibio rpagos.

[IpoTuBomnonoxubie coobiTus. Juarpamma Ditnepa. O0beIMHEHNE U TTepeceueHre coObITuil. HecoBMecTHBIE COOBITHS.
dopMmysia CIIOKEHUS BEpPOSTHOCTEH. YcClOBHas BepoATHOCTh. [lpaBuno ymHoxeHus. HesaBucumble CcOOBITHA.
[IpencraBieHne SKCIEepUMEHTa B BUJIE JepeBa. PelleHne 3amad Ha HAXOXKIACHUE BEPOSTHOCTEH C IOMOILBIO JIEpeBa
CJIy4aiiHOT 0 3KCIIEPUMEHTA, TharpaMmm Juiepa.

9 KIIACC

IIpencraBineHue NaHHBIX B BHUAE TaOnMll, auarpamm, rpauKoB, MHTEpIpETalMsl AAaHHbIX. UTEHHE U IMOCTPOEHHE
Ta0JIHILL, JTUarpaMm, rpa@uKoB MO peaabHbIM TaHHBIM.

[lepecranoBkn u Qakropuan. Couetanuss U uyuciao coyetanuwil. TpeyrompHuk Ilackamsa. Pemenuwe 3amau c
UCIOJIb30BaHUEM KOMOWHATOPUKH.



['eomeTpuueckass BeposATHOCTh. CiydallHbIM BBIOOp TOUKM M3 (UTYpbl Ha IUIOCKOCTH, W3 OTpe3Ka M W3 JYyTH
OKPYHOCTH.

HcnbiTanne. Ycnex u Heyaada. Cepust ucnblTanuii o niepBoro ycnexa. Cepusi ucnbitTanuii bepayinu. BepositHocTn
cOoOBITHI B cepuM UCTIbITaHUN bepHyu.

CnyvailHass BeIMYMHA W PACHPENEIICHHE BEpPOSATHOCTEW. Maremarnueckoe oOXuAaHue u aucnepcus. I[Ipumepsl
MAaTEMaTHYECKOTO 0KUJAHHS KaK TEOPETUUECKOTO CPEIHETO 3HAUCHUS BEIMYMHBL. MaTEMAaTHYECKOE 0XKUIAHUE U JUCTIEPCUS
CIIy4allHOM BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCHBITAHUN bepHymy.

[Tonsitue o 3akoHe O60IbIINX unces. Mi3MepeHre BepOSITHOCTEHN ¢ MOMOIIbIO YacToT. Posb 1 3HaUeHHe 3aKOoHA OOIBIINX
Yucell B IPUPOJIE U OOLIECTBE.

IHHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JInYHOCTHBIE Pe3yJbTATHI OCBOCHUS TPOTPaMMbl Y4E€OHOTO Kypca «BeposSITHOCTh U CTaTUCTUKA» XapaKTEePU3YIOTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHHE:

MPOSIBJICHUEM HHTEpeca K IMPONUIOMY W HACTOSIIEMY POCCHUHUCKONW MaTeMaTHUKH, IEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUAM POCCUMCKUX MATEMATHKOB U POCCUHUCKON MaTEMaTHYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTHKEHUM B
JIPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:KIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s3aHHOCTEH IpakIaHUHA 1 PeaTu3aliu €ro Mpas, MPEICTaBICHUEM 0 MaTeMaTHICCKUX
OCHOBaxX (DYHKIIMOHHUPOBAHUSI PA3UYHBIX CTPYKTYp, SBICHUM, MPOLEAYyp I'pakJAaHCKOro oOiiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBbIO K OOCYXKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM
HayKH, OCOBHAHUEM BXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MATEMATHYECKOW HANpPaBJIEHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEMaTUUECKOTO 00pa30BaHUS Ha MPOTSHKEHUH BCEH JKU3HU JJI YCICIIHONW Mpo(ecCuoHanbHOM AeATeTbHOCTU U



pPa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM WHIUBHUAYaJbHOW TPACKTOPUU OOpa3OBaHUS U
YKU3HEHHBIX MIAHOB C YUYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTH4ecKoe BOCIUTAHUE:

CIIOCOOHOCTBIO K IMOIIMOHAIBLHOMY M ACTETHYECKOMY BOCIPHUATHIO MAaTEMaTUYECKUX OOBEKTOB, 3aj]ay, pPELICHUH,
paccykJAeHuM, yMEHUIO BUJIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHEHTaIlMel B NIEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS YeJIOBEKa, MPUPOJIBI U OOIIECTBA, MIOHUMAHUEM MAaTeMaTUYECKOW HayKu Kak c(epbl YeIIOBEUECKOMN JIeITeNbHOCTH,
ATAnoOB €€ pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBWIM3ALMK, OBJIAJCHUEM S3BIKOM MaTEMaTUKH M MaTeMaTHYECKOU
KYyJbTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, OBJIAJICHUEM MTPOCTEHIITUMU HaBbIKAMH HCCIIEI0BATEIbCKON JIEATEIbHOCTH;

6) pusuyeckoe Bocnuranue, GopMupoBaHue KYJIbTYPhI 310POBbsl U IMOIHOHAIHLHOTO 0JIATONOTYYMS:

TOTOBHOCTBIO MPUMEHSATh MaTeMAaTUYECKHE 3HAHUSI B MHTEPECaX CBOETO 370POBBS, BEJEHUS 3I0POBOr0 00pa3a >KU3HU
(3mopoBoe mUTaHWE, COAJAaHCUPOBAHHBIM PEXKHUM 3aHATUW U OTIbIXa, peryispHas Qusnueckas aKTUBHOCTH),
c(hOpMHPOBAHHOCTHIO HaBbIKA pedIIeKCHH, MPU3HAHNEM CBOETO MpaBa Ha OMIMOKY W TaKOTO K€ TIpaBa APYTroro YeIOBeKa,;

7) 3K0JI0THYeCKOE BOCIIUTAHME:

OpUEHTallMel Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW IS PElICHHs 3a7ad B O00JACTH COXPAHHOCTH OKpYXKarolen
Cpelbl, IUIAHUPOBAHHUS TIOCTYNKOB M OILIEHKA WX BO3MOXHBIX TOCIEICTBUU MJIsI OKPYXKAIOIIEH Cpelibl, OCO3HAaHUEM
r7100aJpHOTO XapaKkTepa KOJOTHIECKUX MPOOJIeM U MyTel X PeIeHus;

8) apanTanus K U3MEHSAIOUIUMCS YCJIOBUSAM COLMAJIBLHOM U MPUPOJIHOM Cpe/bl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUAX HEOIPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO JICSITEIBbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y JAPYTUX JIIOJACH, IPUOOpETaTh B COBMECTHOM JIEATEIIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIUH U3 OIBITA IPYTHX;

HEOOXOIMMOCThIO B ()OPMHPOBAHWU HOBBIX 3HAHUHM, B TOM 4ucie (OPMYIHpPOBATH WJEH, TOHSITHS, THUIIOTE3bI 00
O00BEKTaxX U SIBJICHUSX, B TOM YUCJIE paHee HEM3BECTHBIX, OCO3HABATH J€(PUIIMTHI COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlUI0, BOCTIPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOyIONTUH
KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHHS W JEHCTBUS, (POPMYIHPOBATH M OIICHUBATh PUCKU M TIOCIEICTBUA,
(bopMHpPOBATH OTIBIT.



METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble JJoruueckue JelicTBUA:

BBISBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKH MAaTEMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHUH MEXIy
MOHATUAMH, (OPMYJIUPOBATH OINPEACICHUS TOHATHN, yCTaHABIMBATh CYIICCTBEHHBIM IPHU3HAK KacCU(pUKAIIH,
OCHOBaHWUS JJIs1 0000IICHNS ¥ CPAaBHEHM S, KPUTEPUU MTPOBOIMMOTO aHAJIN3A;

BOCIIPMHUMATh, (hOPMYJIMPOBATh M MPEeOOPa30BBIBATh CYXKICHHS: YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC,
YJacTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3W W MPOTHBOpPEYHUs B (akTax, JaHHBIX, HAOIIOJACHHUIX H
YTBEPKIICHUSX, TIPEIIaraTh KPUTEPUH TSI BBISIBJIICHHS 3AKOHOMEPHOCTEH U TPOTUBOPEUHIA;

JenaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTHKH, JEAyKTHMBHBIX M HWHIYKTUBHBIX YMO3aKIIOUYCHHUH,
YMO3aKJIIOUCHUH 110 aHAJIOTHH;

pa30bupaTh JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKACHUH (TIPSIMBbIE M OT IPOTUBHOTO), TIPOBOAUTH CAMOCTOSITEIIBHO
HECJIOKHBIE JIOKA3aTeIhCTBA MaTEMaTUYECKHX (DAKTOB, BBICTpAWBATh AapTyMEHTAIUIO, MPUBOAWTH NPHUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIOCOO pelieHus ydeOHOW 3ajauu (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB pEIICHUsS, BhIOMpaTh Hambosee
MOIXOISIINAN C YIETOM CaMOCTOSATEILHO BBIICTICHHBIX KPUTECPHUEB).

Bba3oBble nccienoBarejbcKkue I1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KAaK MCCIIEA0BATENLCKUI MHCTPYMEHT MO3HAHMS, (POPMYIUPOBATH BOMPOCHI, (PUKCHUPYIOIIHE
IpPOTUBOpEYHE, MPoOJIeMy, CaMOCTOSITEIbHO YCTaHAaBIMBAaTh KMCKOMOE U JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJUTH MO CaMOCTOSATENILHO COCTABJICHHOMY IUIaHY HECIIOXKHBINA 3KCIEPUMEHT, HEOOJBIIOE MCCIEIOBAHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTENW MaTEMaTHUECKOT0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00i;

CaMOCTOATENbHO  (popmynuMpoBaTh 000OIIEHUS M BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO HAOIOACHHUS,
UCCJIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000ILIECHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIJABUTATH MPEINONOKEHUS O €ro pPa3BUTHU B HOBBIX
YCIOBUSIX.



Pabora ¢ undpopmanmeii:

BEISIBIISITH HEJIOCTATOYHOCTH U M30BITOYHOCTH MH(MOPMAITNH, TAHHBIX, HEOOXOAMMBIX JIJIS PEIICHHUS 3aa4H,

BHIOWpATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH MHGOPMAIHMIO PaA3IMYHBIX BUAOB U (opm
IIPEACTABIICHHUS;

BBIOUpaTh (OopMy MpeicTaBieHUs HWHPOPMAIIMU U WUIIOCTPUPOBATH pPEIIacMble 3aJayd CXeMaMu, JuarpaMmMaMH,
WHOU rpadMKoN U UX KOMOWHAIIMSIMU;

OIICHUBATh HAAE&KHOCTh HMH(POPMAIMM 1O KPUTEPHUSM, MPEAJIOKCHHBIM YUYUTEIEM WIH CPOPMYIHMPOBAHHBIM
CaMOCTOSITEJILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHSA:

BOCTIIpUHUMATh U (OPMYJIMPOBATH CYXKJEHHS B COOTBETCTBHM C YCIOBUSMU W LEISIMH OOIICHHS, SCHO, TOYHO,
IPAaMOTHO BBIPaXXaTb CBOKO TOYKY 3pPEHHUSA B YCTHBIX U IMCBMEHHBIX TEKCTAX, 1aBaTh MOSACHEHUS IO X0y PELICHUS
3a/1a4l, KOMMEHTUPOBATh MOJYYEHHBIN pe3yJbTaT;

B XO0Jle OOCYXIEHHs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJaeMOW TEMbI, MNpPOOJIEMbI, pelIaeMoN 3ajaud,
BBICKA3bIBATh WJICH, HAILICJICHHBIE HA IMOWCK PELICHMs, CONOCTAaBIATH CBOM CYXKICHHsS C CYXKICHUAMH IPYTHX
YYaCTHUKOB Juajiora, oOHapyXHUBaThb pa3jIMyMe M CXOJACTBO MO3UIMI, B KOPPEKTHOU Qopme GopMyInpoBaTh
pa3Horjacus, CBOM BO3paKEHUs,

IPEACTaBIIATh PE3yJIbTAThl PELICHUsS 3a/Jaud, dKCIEPUMEHTA, UCCIEI0BaHUS, MPOEKTa, CaMOCTOSATEIbHO BBIOMPATH
¢dopMaT BRICTYIICHUS C YIETOM 3aj1a4 IPE3CHTAIIMHA U OCOOCHHOCTEH ayAUTOPUH;

NOHMMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W MHIUBUAYaJbHOW pabOThl MpPH pPEIICHUH Y4eOHBIX
MaTeMaTUYECKUX 3a/1a4;

IPUHUMATh 1€JIb COBMECTHOM JESATENbHOCTH, IIAHUPOBATH OPraHU3aIMil0 COBMECTHON palbOoThl, paclpeessiTh BUIbI
paboT, ToroBaprBaTHCA, 0OCYKIATh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIIO/ICH;
y4acTBOBaTh B TPYIINOBBIX (Qopmax padoTsl (00CyXkaeHHs, OOMEH MHEHHUSIMH, MO3TOBbIE€ LITYPMbl U JIpYTHE),
BBITIOJIHATH CBOIO 4YacTh pabOThl U KOOPAMHHPOBATH CBOW JACHCTBUS C APYTMMH YJ€HAMU KOMAaH/Ibl, OIEHHUBATH
KayeCcTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUAM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe 1eliCTBHSA

Camoopranusamnus:



e CAMOCTOSITEJILHO COCTABJIATH IJIaH, aJITOPUTM pEelIeHUs 3a]ja4u (WM €ro 4acTh), BEIOUPATh CIIOCO0 pelieHusl ¢ yuéToM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUM C
y4€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

e BJIQJIETh CIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI ITPOLIECCa U Pe3yJIbTaTa pelIeHUs] MaTEMaTUYECKOM 3a1auH;

e TMPEIBUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7a4l, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HaliJICHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUMBATb COOTBETCTBHUE pe3yJbTaTa JEATEIbHOCTH TOCTABICHHOMW LMW W YCJIOBHUSM, OOBACHITH HPUYUHBI
JIOCTUKEHUS WU HEIOCTHXKEHHUS 11€JIM, HAaXOIUTh OIITMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATbBI

K koHIty 00y4enus B 7 Kjacce 00ydaromuiics MOJIy4UT CIEIYIOIINUE IPEIMETHbIE PE3YJIbTaThI:

YuraTe UHpOpMaLMIO, IPEICTABICHHYIO B Ta0JINLIaX, HA Juarpammax, MNpeACTaBIIATh JaHHbIE B BUAE TaOJIUL], CTPOUTH
JarpaMmbl (CTOJOMKOBBIE (CTOIOYATHIE) M KPYTOBBIE) 10 MACCUBAM 3HAUCHMIA.

OnuceiBaTh M HHTEPIPETUPOBATH pEATIbHBIE YHUCIOBBIE JaHHbIC, MPEACTABICHHbIE B Ta0JMLax, Ha JIuUarpaMmmax,
rpadukax.

Hcnonp30BaTh Ui ONUCAHUS JAHHBIX CTATUCTHMYECKHUE XapaKTEPUCTHKHU: CpelHee apu(MeTHyecKoe, MeIuaHa,
HanOOoJbLIEE M HAMMEHbBIIIEE 3HAUEHUS, pa3Max.

HwmeTh mpencTaBieHue O Cay4yailHOW M3MEHUYMBOCTH Ha MpHUMEpax IeH, PU3NYECKUX BEIWYHH, aHTPOIIOMETPUUYECKUX
JAHHBIX, UMETh IIPEICTABICHUE O CTATUCTHYECKONW YCTOWYNBOCTH.

K koH1y 00y4enus B 8 ki1acce o0ydaromuiics MOJIy4YUT CIETYIOIINE IPEIMETHBIE PE3YJIbTAThI:

W3BnekaTe ¥ npeoOpa3oBbIBaTh HHPOPMALIKIO, IPEACTABICHHYIO B BUIE TAa0JIHILI, AUarpaMM, TpadUuKoB, MPEACTaBIATh
JaHHbIE B BUJE TA0JIULl, AUarpaMM, rpauKoB.

OnuchiBaTh JaHHbIE C MOMOILBIO CTATUCTUYECKUX IOKAa3zaTeslei: CpelHUX 3HAYEeHUN U Mep pacceumBaHus (pa3max,
JUCTEpCUsl U CTAaHJAPTHOE OTKJIOHEHUE).

HaxonuTe 4acTOThl YMCIOBBIX 3HAYEHWH W YAaCTOThl COOBITHI, B TOM YHCIE TO pe3yibTaTaM H3MEpPEHUuH u
HaOJIOJCHUIA.



HaxonuTh BEpOATHOCTH CIy4YalWHBIX COOBITUM B ONBITAX, 3HAsI BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITUM, B TOM YHCIE B
OTBITaX C PABHOBO3MO>KHBIMH 3JI€MEHTAPHBIMU COOBITUSMH.

Hcnonp3oBaThk rpaduyeckie MOJENIU: AEPEeBO CIyUYailHOro SKCIIEpUMEHTA, JUarpaMmbl Dijiepa, YucaoBast npsimasi.

OnepupoBaTh NOHATHUSIMHU: MHOKECTBO, IMMOJIMHOKECTBO, BBINMOJIHATH OIEpallMU HaJl MHOXKECTBAMH: OObEIMHEHHUE,
nepecevyeHue, JOMOIHEHUE, IEPEUUCTIATh JIEMEHThI MHOKECTB, IPUMEHATH CBOWCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe mpeacTaBICHUEe MHOXKECTB M CBA3EH MEXIy HUMH JJISl OIIMCAHUS MPOIIECCOB U SIBICHUM, B
TOM YHCJIE TIPU PEIICHUH 3aJa4 U3 JPYTUX YYEOHbIX IPEIMETOB U KYPCOB.

K koniry oOydyenus: B 9 kiaacce o0ydaromuiics MOIYyYUT CIEAYIONME TPEIMETHBIE PE3yJIbTAThI:

N3BnekaTs U mpeoOpa3oBbIBaTh MH(POPMALUIO, MPEICTABICHHYIO B PA3JIMYHbIX UCTOUYHUKAX B BHJIE TaOJIUL, JUArPaMM,
rpauKOB, IPEACTABIATH JaHHBIC B BUE TaONIHUIl, AMarpaMm, rpauKoB.

Pemate 3a7aun opraHu30BaHHBIM TIEPeOOPOM BApPUAHTOB, & TAKXKE C HCIOJIB30BAHUEM KOMOMHATOPHBIX MPABWI U
METOOB.

Hcnonb3oBaTh onucaTelbHbIe XapaKTEPUCTUKU NI MACCHUBOB YHCIIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAUYCHUS U
MEpbl pacCEMBaHUS.

HaxonuTe 4acToThl 3HAYEHUN U 4aCTOTHI COOBITHSI, B TOM YHUCJIE MOJIB3YSCh PE3yIbTaTaMH MPOBEACHHBIX U3MEPEHUN U
HaOJIIOIEHUIA.

HaxonuTe BEpOSTHOCTH CIy4alHBIX COOBITHI B M3YYEHHBIX OMbBITaX, B TOM YHKCJE B OMNBITaX C PABHOBO3MOXXHBIMU
3JIEMEHTApHBIMHU COOBITUSIMH, B CEPUSIX UCIIBITAHUN O IEPBOTO yCIEXa, B CEPUAX UCIIBITaHUN bepHyu.

HNmeTh npencTaBiieHUe O CIIy4alHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSTHOCTEM.

HmeThb npeacTaBieHue 0 3aKOHE OOJBIINX YHCEI KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUHUBOCTU U O
pOJIM 3aKOHA OOJIBIIKUX YHCEIT B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne i/t P KonrtpoJsbnsie | IIpakTnyeckue (g )
MPOrpaMMbIl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! [IpenCTaBICHHE NAHHEIX 7 2 https://m.edsoo.ru/7f415fdc
but6mmoreka [{IOK
2 OnucarenpHas CTaTUCTHKA 8 1 hitps://m.cdsoo.rw/7f415fde
. bubnuotexa [JOK
3 (CatyualiHas H3MEHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
4 Baenenue B Teoputo rpagos 4 https://m.edsoo.ru/71415fdc
5 BeposiTHOCTB M "yacToTa ciry4ailHOro 4 1 bu6muoreka IIOK
COOBITHS https://m.edsoo.ru/7f415fdc
. but6mmoreka [{OK
6 O0001Ienre, cuCTEMAaTH3aIMs 3HAHUH 5 2 hitps://m.cdsoo.ru/7f41 Sfdc
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 2 5




8 KUIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne i/m P Konrpoabnsie | IlpakTnyeckue (g )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
1 IT 4
OBTOPCHHE Kypca 7 iacca https://m.edsoo.ru/7f417fb2
) OnumcarenpHas craTucTUka. PaccenBanme 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubnuoreka [JOK
3 Mrowecrsa 4 https://m.edsoo.ru/7f417fb2
. bubmmoreka [JOK
4 BeposiTHOCTB citydyaliHOTO COOBITUS 6 1 hitps://m.cdsoo.rw/7f41 72
but6mmoreka [IOK
e Brenenne B Teopuo rpagos 4 https://m.edsoo.ru/7f417fb2
. but6mmoreka [{OK
6 Caryaitsee cobprra 8 https://m.edsoo.ru/7f417{b2
N but6mmoreka [JOK
7 O0001menue, cucTeMaTU3aLMs 3HaHUH 4 2 hitps://m.cdsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 1




9 KUIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB U TeM nudpposLie
Ne i/m P Konrpoabnsie | IlpakTnyeckne (g )
NPorpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Bbu6nuoreka [JOK
! Tosropenme kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6mmorexa [{OK
2 DJICMEHTEI KOMOUHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckass BEpOSITHOCTD 4 bubnmorera [TOK
P p https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
4 Menerranms bepryiin 6 I https://m.edsoo.ru/7f41a302
. bubnmoreka [JOK
> Cry4alinas BenuInHa 6 https://m.edsoo.ru/7f41a302
bu6nuoreka [JOK
6 Obodmenue, KOHTPOIE 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2




INIOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosanyecTBo yacos Jara DJIEKTPOHHBIE
Nen/m | Tema ypoka B Kontposbnbie | IIpakTnyeckmne | H3YyYeHH undposkie
cero padoThI padoThI 1 oOpa3oBaTe/IbHbIE
pecypcsl
1 [IpencraBneHue JaHHBIX B 1 bubnuorexa [IOK
TabdJmuax https://m.eds00.1ru/863ec1{8
) [IpakTrueckue BBIYUCICHUSA T10 1 bubnnorexa [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3BnieueHne u nHTEpIpETALNS 1 bubnnorexa [JOK
TaOIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78¢e
4 [TpakTuyeckast padora "Tabmuip!" 1 1
I'padmyeckoe npencraBieHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnnorexa [JOK
CTOJOUKOBBIX (CTONOYATHIX) https://m.edsoo.ru/863ed18¢
JrarpaMmm
4 .
o | e rocoeme supnn. | Busmorea 10K
PHMEPBL L P https://m.edsoo.ru/863ed602
Jyarpamm
7 [IpakTuueckas pabora 1 1 bubnnorexa [JOK
"lnarpamms!"” https://m.edsoo.ru/863ed72e
2 Uucnossie Habopbl. CpenHee 1 bubmmorexa [JOK
aprupMeTHIECKOE https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpenHee 1 bubnmnoreka [JOK
apudmernyeckoe https://m.edsoo.ru/863ed846
10 Menaunana 9uciioBoro Habopa. 1 bubnmorexa [JOK
VY cTOMYUBOCTh MEAUAHEI https://m.edsoo.ru/863edb3e
1 Meauana 4icioBoro Habopa. 1

Y CcTOMYUBOCTH MEAUAHBI




[IpakTrueckas padota "Cpennue

bubmuoreka [JOK

12 3HA4YeHUA" https://m.edsoo.ru/863edcba
R e ——— bu6morera LIOK
pa. https://m.edsoo.ru/863ee07a
Pazmax
HawuGounpiiee 1 HauMeHbIIIEe
14 3HAYCHMsI YUCITIOBOTO Habopa.
Pazmax
HawuGoupiiee 1 HauMEHbIIIEEe
15 3HAYCHMsI YUCIIOBOTO Habopa.
Pazmax
KonTponbHas pabota mo Tema
16 "HHZPC;I;];{H:HEIC ;HHriIxT o Bubmmoreka [IOK
perl a o https://m.edsoo.ru/863ee390
OnmcaTenbHas CTaTUCTHKA
17 Crny4daifHasi ”3BMEHUYHUBOCTD bubnuoreka [IOK
(mpumeps) https://m.edsoo.ru/863eedbc
18 YacroTa 3Ha4eHU B MacCHBe bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/863ee69¢
bubmnoreka [IOK
19 I'pynmuposka https://m.edso00.ru/863ee9d0
20 ['ncrorpamMmel
Bu6mmorexa [JOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
2 IIpakTuyeckas padora "CnyyaiiHas bubnnorexa [JOK
W3MCHUYHUBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Be a, peopo.
23 Hp e(bc:ag;é?;e 321 ali)m C MIOMOIIIBI0 bubmorexa LIOK
pea A m https://m.edsoo.ru/863eef52
rpada
Cremne AJICHTHOC e .
Ter HB"(B HTHOCTH) BEPILIUHBI Bu6morexa LIOK
24 Yucno pébep u cyMMapHas CTeTIeHb

BepmuH. Llens u nuki

https://m.edsoo.ru/863ef0ba




25 Henp u nuxin. [Iyts B rpade. 1 bubnunoreka [JOK
[IpencraBneHue o CBA3HOCTHU Tpada https://m.edsoo.ru/863ef236

26 [IpencraBnenue 06 1 bubmmorexa [IOK
OPHUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2

27 Cry4aiiHbIl OIBIT U CIy4YaliHOE 1 bubnmnoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHS.

28 Ponp manoBeposTHBIX 1 1 bubnmnoreka [JOK
IIPAKTUYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
cOOBITUH B IPUPOJIE U B OOIIECTBE

29 Mowuera u urpajibHas KOCTh B 1
TEOPUH BEPOATHOCTEN

30 IIpakTnueckas padbora "Yacrora 1 bubnmorexa [IOK
BBINAICHUS opJia" https://m.edsoo.ru/863ef8a8
KonTponbHas pabota no temam

31 "CiyyaiiHasi UBMEHUYUBOCTb. 1 bubnuoreka [IOK
I'padbr. BeposiTHOCTS CitydaiiHOTO https://m.eds00.ru/863f0186
coObITHs"

3 [ToBTOpEeHue, 060061IEeHNE. 1 bubnuorexa [IOK
IIpencraBienue JaHHbIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHnue, 060061IeHNE. 1 Bbu6moreka [JOK
OnwucarenpHasi CTATUCTUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpeHnue, 06061IeHNE. 1 bubnuoreka IIOK
BeposiTHOCTB ciy4aifiHOro coObITHs https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB ITO 34

[TPOT'PAMME




8 KUIACC

No KoaudecTBO yacoB ara DJIeKTPOHHBIE
H/'H Tema ypoka B Konrpoabnubie | IlpakTuueckue | H3yUeHH uugposbie
cero padoThI padoThI b oOpa3oBaTejibHbIE
pecypchl
1 [IpencraBieHue qaHHBIX. 1 bubnmorexa [IOK
OmnmucarenbHasi CTaTUCTHKA https://m.eds00.1ru/863f029¢
) Crnyuaiinas usmeHuuBocTh. CpenHue 1 bubnuorexa [IOK
YHUCJIOBOr0 HabOpa https://m.edsoo.ru/863f03fc
3 Cry4aitabie coObITHsI. BeposiTHOCTH 1 1 bubnuoreka [JOK
YaCTOTHI https://m.eds00.1ru/863f0578
K
el BuGaonsa LOK
p ’ P https://m.edso0.ru/8631076¢
KOCTb
bu6nmoreka [JOK
3 OrnoneHus 1 https://m.edsoo.ru/86310a50
6 Jlucnepcust 4uciaoBoro Habopa 1 Bubmorexa TOK
P p https://m.edso00.ru/863f0a50
7 CrangapTHOE OTKIOHEHUE YHCIOBOIO 1 bubnuoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JluarpamMMbl pacCEMBaHUS 1 bubmorexa LLOK
p p https://m.edsoo.ru/863f0cab
9 MHOX€ECTBO, IOAMHOKECTBO 1 Bubmorexa TOK
» 1O https://m.eds00.1ru/863f1180
Omnepa a, 0’KECTBaMHU:
10 06HL£ ITII}I;IGI/IHII/{IeHrII\iHeZ:KequII:HZH 1 bubmorexa LIOK
a » Tep i https://m.eds00.1ru/863f143c
JIOTIOJTHEHHE
CaolicTBa oneparui HaJ
1 MHOECTBAMHU: IIEPEMECTUTEIILHOE, 1 bubnnorexa [IOK

COUCTATCIILHOC, paCpEaCINTCIIBHOC,
BKJIIOUCHU A

https://m.edso0.ru/863f1784




I'paduueckoe npencrapieHne

bubmuoreka [{OK

12 MHOKECTB https://m.edso00.ru/863f198¢c
KonrponsHas pabora o rTemam
13 n n
Craructuka. MHOKecTBa
14 DOnemeHTapHbie coObITHs. CirydaiiHble bubnmnoreka [JOK
COOBITHS https://m.edsoo.ru/863fldec
buaro CTBYIOLIYE
15 3JJIIeljleEIT):11 H;HTeB 506111511/1;[ bubmorexa [JOK
P . https://m.edsoo.ru/863fldec
BepositHocTH cOOBITHIT
buaro CTBYIOLIUE
16 3JJIIeljleEEg H;LIT: ZO6H:II”/II“I/I}I bubmorexa [JOK
p . https://m.edsoo.ru/863f1{72
BepositTHoCTH COOBITHI
O C pPaBHOBO3MO
o p\, ' https://m.edsoo.ru/863f21ca
Cayyaiinelii BEIOOp
O C PaBHOBO3MO
18 9J1r:3§1211){1m pHEII:vuf cohgbﬁgzxﬂ bubmmorexa LIOK
. p\, ' https://m.edsoo.ru/863f21ca
CayualiHblii BEIOOD
[Ipa eckas padora "O c
19 £3$§§(;M§>I§{EIMHTaneM;-II)EHHLIMH Bubmeorexa HOK
P " p https://m.edsoo.ru/863f235a
COOBITHSAMHU
bu6mmoreka [IOK
20 Jlepeso https://m.edsoo.ru/863f2a4e
CaoiicTBa nepeBa: eIMHCTBEHHOCTD
MyTH, CYIIIECTBOBAHUE BUCSIYCH bubnnorexa [JOK
21
BEPILUUHBL, CBA3b MEXIY YUCIOM https://m.edsoo.ru/863f2bac
BEPIIUH U YUCIOM pEOEp
bu6mmoreka [JOK
22 Hpapuio ymHoxkeHus https://m.edsoo.ru/863f2cd8
bu6mmoreka [IOK
23 Ipasuio ymuoxkeHus https://m.edsoo.ru/863f2e36
24 ITpoTHBONIOIOKHOE COOBITHE bubnuorexa [JOK




https://m.edsoo.ru/863f218a

75 Huarpamma Ditnepa. O0beIuHEHUE U 1 bubnmoreka [JOK
nepeceyeHne coObITHI https://m.edsoo.ru/863f3214
26 HecoBmectrbie coObiTHsI. Dopmyna 1 bubnuoreka [IOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3372
27 HecoBmecTnblie coObiTus. @opmyna | bubnnorexa [JOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edso00.ru/863f3764
IT .
e el B BiGorsa 10K
p ) https://m.edsoo.ru/863f38ae
HezaBucumpie coObITHS
IT .
e el B BiGorea 10K
P ) https://m.eds00.ru/863f3b06
HesaBucumeie coObITHS
30 [Ipencrasienue ciry4aitHOro 1 bubnuoreka [IOK
OKCIIEpPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3cbe
31 IIpencrasieHue ciry4aitHOro 1 bubnnorexa [IOK
JDKCIIEPUMEHTA B BUJIE J€pEBaA https://m.edsoo.ru/863f3120
I1 606 .
| Pamrene cootuems 1 Bumorea 10K
pel A ) https://m.edsoo.ru/863f4128
OnucarenpHas CTaATUCTUKA
bu6mmoreka [IOK
33 Tosropenne, 0dodmenue. I'pagr ! https://m.edsoo.ru/863f4312
KonTponbHas pabora no temam
34 "Cny4daiinble cOObITHS. BeposTHOCTS. 1
I'pacnr"
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




9 KUIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
Jara
undgposbie
Neni/m | Tema ypoka Koutpoasbnbie | IlpakTuyeckne | H3YYEHH
Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
1 [IpencraBnenue gaHHBIX 1 bubmorexa [IOK
pes A https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTHUKA 1 bubmorexa HOK
https://m.edsoo.ru/863f47ea
Omneparuu HaJ COOBITHSIMU 1
4 HesaBucumocTs coObITHI 1
5 KombunaTtopHoe npasuiio 1 bubnuorexa [IOK
YMHOKEHUSA https://m.edsoo.ru/863f4el6
6 [lepectanoBku. Pakropuan. 1 bubmuorexa [JOK
CoueTtaHus U 4UCIIO COYETAaHUN https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
7 T I1 1
PEYTONBHIE L IaCKalA https://m.edsoo0.ru/863f5014
[TpakTrueckas pabota
2 "Bpluncienue BepoaTHOCTEN C 1 | bubmuorexa [JOK
HCITOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
GYHKIUI 5TEeKTPOHHBIX Ta0IuIT"
I'eomeTpuyeckas BEpOSTHOCTb.
9 CrnyualiHblif BHIOOP TOUKH U3 | bubnuorexa [JOK
(bUTyphI Ha TUTIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 JIyTH OKPY>KHOCTH
10 I'eomeTpuyeckas BEpOSATHOCTb. | bubnnorexa [HOK

CryyaliHblil BHIOOD TOUKH U3

https://m.edsoo.ru/863f5a50




¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IYTH OKPY>KHOCTH

I'eomeTrprueckast BEpOATHOCTB.
CryualiHblil BBIOOP TOUKH U3

Bbu6mmoreka [JOK

11
(Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTH OKPYKHOCTH
I'eomeTprueckast BEpOATHOCTB.
12 Ciy4aitHblii BHIOOp TOUKH U3 bubmmoreka [JOK
(urypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5¢10
U3 IyTH OKPY>KHOCTH
HcneiTanue. Ycnex u Heynaya.
13 Cepus UCTIBITAHUHN JI0 IEPBOTO bubmmorexa [IOK
P A p https://m.edso0o.ru/863f6162
ycrexa
HcneiTanue. Ycnex u Heynaua.
14 Cepus ucnibITaHUN 710 IEPBOTO bubmmorexa [IOK
P a P https://m.eds00.ru/86316356
ycrnexa
HcnbiTanue. Ycrex u Heyaayva.
15 Cepus ucnbITaHUM 70 IEPBOTO
ycrnexa
Ucnbiranus bepaysu.
16 BepositHocTH coOBITHI B cepun bubmmorexa [TOK
P . P https://m.edsoo.ru/863f64d2
ucnbITaHuil beprynnu
Wcnertanus beprym.
17 BeposiTHOCTH COOBITHIT B ceprm bubmorexa HOK
P . P https://m.eds00.ru/863f6680
ucnblTaHui bepHyu
13 [IpakTuyeckas padora "cnbrtanus bub6nuorexa [IOK
bepuymum" https://m.edsoo.ru/863f67de
19 CrnyualiHas BeJIMUMHA U bu6mumorexa LIOK




pacrpeneneHne BeposSTHOCTEH

https://m.edsoo.ru/863f6b44

MaremaTtnueckoe OXHUIaHUE U

bu6nmmoreka [JOK

20
JUCIIEPCUS CITy4alHOM BEITMYHUHBI https://m.edsoo.ru/863f6da6
IIpuMepsl MaTeMaTU4ECKOTO
21 0XUJIaHUS KaK TEOPETUIECKOTO bubmorera [JOK
A p https://m.edso0.ru/863f6f86
CPEIHEr0 3HAYEHUS BEIMYUHBI
bu6nmnoreka [JOK
22 IlonsTre o 3akoHE OOJILIINX YHUCEN
https://m.edsoo.ru/863f72¢4
” N3mepenue BeposaTHOCTEN € bubnuoreka [IOK
MOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [TpumeHeHne 3aKk0Ha OOIBIINX bubnuorexa [IOK
qucell https://m.edsoo.ru/863f7116
25 O0001Ienre, CUCTEMaTH3aLM bu6mmoreka [IOK
3HaHui. [IpencraBienue JaHHBIX https://m.edso0.ru/863{783c¢
2% O0600611IEH1E, CHCTEMATU3AIIHS
3HaHui. OnucarebHas CTaTUCTHKA
O0001enne, cucTeMaTH3aLMS
27 3HaHui. [IpeacrapiaeHne JaHHBIX bubmorexa LHOK
- ped A ) https://m.edsoo.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001enue, cuCTeEMaTH3aLM
28 3HaHuW. BeposaTHOCTH CiIydaitHOTO bubmorera [JOK
- 2eP Y https://m.edsoo.ru/863f7a4e
COOBITHUSA
O0001Ienne, CUCTEMAaTU3ALMS
29 3HaHUW. BeposaTHOCTH ciry4ailHOTO bubnnorexa [JOK
COOBITHS. DIEMEHTEI https://m.edsoo.ru/863f7c9¢
KOMOWHATOPUKH
30 O0001Ienne, cCUCTEMAaTH3aLM bu6mmoreka [JOK

3HAHUH. DJIeMEHTHI

https://m.edsoo.ru/863f7e54




KOMOWHATOPHUKHU

O0001menne, cucTeEMaTH3aLIMS

31 3HAHUHA. DJIEMEHTHI | bubmuoreka [JOK
KoMOuHaTtopuku. CirydaliHble https://m.edsoo.ru/863f8408
BEJIMYMHBI U PACTIPEICIICHUS
O0001enue, cucTeMaTU3aIUs
. . bubmuoreka [JOK
32 3HaHUl. CiryyaiiHble BEJIUUUHBI U 1
https://m.edsoo.ru/863f861a
pacripeaeseHus
bu6nmoreka [JOK
33 Hrorosast kKoHTpOIJIbHAS PabO 1
TOTOBAs KOHTPOILHAL paboTa https://m.eds00.ru/863f8b56
34 O0001menue, cucTeMaTU3aLs i

3HAHUHN

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




MNPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM

IMPOI'PAMMBI
7 KJIACC
Ko o "
. olllae SeMOT0 IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111ero
posep oOpa3zoBaHus
pe3yJabTara
5 BeposTHOCTB U cTaTucTHKa

Uurate uH(pOpMaIKIO, MPEICTABICHHYI0O B Ta0IMIaX, Ha gUarpaMmax, NPEICTaBISATh JaHHbICE B BHJE TaOIUI], CTPOUTH

5.1 .
JarpaMmbl (CTOJIOMKOBEIE (CTOI0YATHIE) M KPYTOBBIE) TTO MACCUBAM 3HAYCHHM
52 OnuchIBaTh 1 HHTEPIPETUPOBATH PEAIbHBIC YUCIIOBBIC JaHHBIC, TPEACTABICHHBIC B TAOIMIIAX, HA JUarpaMMax, rpadukax
53 Hcnons30Bath 1151 ONMMMCAHUS TaHHBIX CTATUCTUYCCKUE XapaKTEPUCTUKH: CpeliHee apudMeTrndeckoe, MeIrnana, HanbobInee u
] HAauMEHbIIIEE 3HAYEHUS, pa3Max
54 Nwmets mipencTaBieHne O CIIy9aitHONH M3MEHYMBOCTH Ha MPUMEpax IeH, ((U3NIeCKIX BETUYHH, aHTPOMOMETPUIECKHIX JaHHBIX,
' HMMETh MPEJCTABICHUE O CTATUCTUYECKONW YCTOWYHNBOCTH
8 KVIACC
Kon . .
IDOBEDSIEMOro IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl OCHOBHOI0 00111er0o
posep oOpa3oBaHus
pe3yJabTara
5 BeposTHOCTB M cTaTUCTHKA
51 W3Bnekate U mpeoOpa3oBbIBaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHAE TaOMWI, auarpamMm, rpadvKoB, MPEICTABISATH
) JAaHHBIC B BUJE TAOJIUII, AUarpaMm, rpahikoB
59 OnuchIBaTh JaHHBIE C TTOMOIIBIO CTATUCTUUECKUX MOKa3aTeNeil: CpeIHUX 3HAUCHUN U Mep pacceuBaHus (pa3max, JUCTIEPCHs
' Y CTaHJAPTHOE OTKJIOHCHHE)
53 Haxo1uTh 4acTOTHI YMCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHIA, B TOM YHCIIC IO pe3yJIbTaTaM U3MEPEHHUI 1 HaOJII0ICHUI
54 HaxonuTh BEpOATHOCTH CIyYalHBIX COOBITHI B OTMBITAX, 3HAasI BEPOSITHOCTH AJIEMEHTAPHBIX COOBITHIH, B TOM YHUCJIE B OMBITAX
) C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU
5.5 Hcnonp30Bath rpaduyeckue MOJEIN: JEPEBO CIYUYaHOTO SKCIEPUMEHTA, IMarpaMMel Dilsiepa, yuciaoBasi npsiMas
56 OnepupoBaTh MOHSATUSMHU: MHOXXECTBO, TIOJIMHOXECTBO; BBINIOJHATh OINEpaIlMd HaJl MHOXECTBaMH: OOBEIUHEHUE,
' NIepeCceUCHHME, TOTIOJHEHNE; MEPEYNCIIATh JIEMEHTH MHOXKECTB, IPUMEHSATHh CBOMCTBA MHOYKECTB




Hcmons30BaTh l"pa(bI/ILIGCKOe IpeaACTaBJICHUEC MHOXKCCTB U CBs3eH MCXKAY HUMHU JJI OIMKMCAHUA IMPOLECCOB U HBHCHHﬁ, B TOM

5.7
qrclie IPY PeIISHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U KYPCOB
9 KJIIACC
Kon . .
DOBEDSIEMOL IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0
POBEp oOpa3zoBaHus
0 pe3yJbTara
5 BeposTHOCTB U cTaThcTHKA
51 W3Bnekath u npeoOpa3oBbIBaTh MHPOPMAIIHIO, TPECTABICHHYIO B Pa3IMYHbIX HCTOYHHUKAX B BHUJIE TAOJIHUII, TUATpaMM,
] rpadUKOB, IPEJICTABIISTh JaHHbIE B BUJIE TaOJHUIL, AMArpaMM, rpad)uKoB
59 Pemate 3amaum opraHM3oBaHHBIM TIEPEOOPOM BAPUAHTOB, a TAKXKE C HCIOJIH30BAHHEM KOMOWHATOPHBIX MPAaBUI H
) METOJI0B
53 Hcnonw3oBarh onucarelbHble XapaKTEPUCTUKU AJII MACCUBOB YMCIIOBBIX JAHHBIX, B TOM YHCII€ CPEIHUE 3HAYEHUS U
] MEpbl pacCEUBaHUS
54 HaxoauTh 4acToThl 3HaUEHUN M YaCTOTHI COOBITUS, B TOM YHCJIE MOJIB3YACh pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHUN U
) HaAOIIOAECHUH
55 HaxomuTh BEpOSTHOCTH CIyYalHBIX COOBITUI B M3YYECHHBIX ONBITAX, B TOM YHCIE B OMBITAX C PAaBHOBO3MOXXHBIMU
' AJIEMEHTapPHBIMU COOBITUSMH, B CEPUSX UCIIBITAHUH JI0 IEPBOTO yCIeXa, B CEPUSIX HCTbITaHU bepHysum
5.6 HmeTs nipencraBiieHne o CiiydyaiHOW BEJIMYMHE U O pACIPEICICHUN BEPOATHOCTEM
57 Nwmets npeacraBieHne o0 3aKOHE OOJBIINX YUCEN KaK O MPOSIBICHUN 3aKOHOMEPHOCTHU B CIIy4ailHON M3MEHYUBOCTH U O

pOJIH 3aKoHa OOJIBIIKX YHCET B IPUPOJIE U OOIIECTBE




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KJIACC
Koxa IIpoBepsieMblii 3JIeMEHT COACPKAHMS
5 BeposTHOCTB U cTaTtucTUKa
[IpencraBneHre MaHHBIX B BHJE TaONUIl, qUarpamm, rpadukoB. 3amodHEHHWE TaOIuI], YTeHHWE U MOCTPOCHHUE AMArpaMMm
5.1 (cTOMOMKOBBIX (CTONMOYATHIX) M KpYroBbIX). UTeHHe TpadukoB peandbHBIX mpoleccoB. M3Binedenue wuHpopManuu u3
JarpamMm | TaOJIUI, UCIIOIh30BAHIE U HHTEPIIPETAINS JTAHHBIX
59 OrnucarenpHasi CTaTUCTUKA: CpeHEe apuPMETHUECKOe, MeIraHa, pa3Max, HauOoJblllee W HaMMEHbIIee 3HaUYCHUsT Habopa
' YHCIIOBBIX JAaHHBIX. [IpuMepsl cinydaiiHONH N3MEHYHBOCTH
53 CrnyualiHplil SKCTIEpUMEHT (OMBIT) U Ciay4ailHoe coObiTHe. BeposTHOCTh U yacToTa. Poilb ManmoBepoOsSTHBIX M MPAKTHUECKU
' JIOCTOBEPHBIX COOBITHI B MPUPOJIE U B 001IecTBE. MOHETA U UTpaAJIbHASI KOCTh B TEOPUHU BEPOSITHOCTEH
I'pad, Bepuuna, pedpo. Crenenp BepuuHbl. Yncio pédep U cymmapHasi CTENEeHb BepiiuH. [IpencraBieHne o CBI3HOCTH
5.4 rpada. lenu u muknsl. [yt B rpadax. OO0xon rpada (siinepoB myTh). IlpenacraBienune o6 opueHTHpOBAHHOM rpade.
Pemenwue 3a1a4 ¢ momonipio rpadoB
8 KIIACC
Koxa IIpoBepsieMblii YJIEeMEHT COAePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpesncraBneHue JaHHBIX B BUE TA0JIUL, AUarpaMM, rpaduKkoB
59 MHOXECTBO, DJIEMEHT MHOXECTBa, TMOJIMHOXeCTBO. Ormepanuu HaJl MHOXECTBaMH: OOBEIWHEHUE, IepeceycHue,
' JIOTIOJTHEHUE
5.3 CBoiicTBa onepanuii HaJl MHOKECTBAMU: IEPEMECTUTEIBHOE, COUETATENIbHOE, PACTIPEACIUTEIbHOE, BKIFOUESHHUSI
54 Hcnonb3oBanue rpaduueckoro mpeacTaBiICHUsT MHOKECTB JJIsl OMHCAHUS PEANbHBIX MPOIECCOB U SBIEHUH, MPU PElICHUU
) 3ajad.
5.5 M3mepenne paccerBaHusl TaHHBIX. Jlucniepcus U CTaHIapTHOE OTKJIOHEHHE YMCIIOBBIX HaO0OpoB. JlnarpaMma paccerBaHUsI
5.6 DieMeHTapHbIe COOBITUS ClydaiiHOro ombiTa. CiydaiiHpie coObITHS. BeposTtHocTr coObITHI. ONBITH ¢ PABHOBO3MOYKHBIMHU

3JIeMEHTApHBIMH _cOOBITHsIMA. Ciydaiinblii BbIOOp. CBSI3b MEXAY MAJIOBEPOSITHBIMH M MPAKTHYECKH JOCTOBEPHBIMU




COOBITHSIMH B IPUPOJIE, OOIIIECTBE U HAYKE

JepeBo. CBoiicTBa nepeBbEB: €MMHCTBEHHOCTh MYTH, CYIIIECTBOBAHNE BUCSYEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEpIINH U

37 yrciaoM péoep. [IpaBuo ymHoxxeHusi. Perienue 3a1a4 ¢ noMomisio rpagos
53 [IpotuBomnonoxusie coObiTHs. [uarpamma Oitnepa. O0benauHeHne U mnepecedeHue coObiTuil. HecoBMecTHBIE COOBITHAL
' Dopmyia CII0KEHUS BEPOSITHOCTEN
5.9 YcnoBHast BeposiTHOCTh. [IpaBuiio ymHoxenus. HezaBucumeblie coObITHS
510 [IpeacraBnenne sKkcnepuMeHTa B BUAE JAepeBa. PeleHue 3anay Ha HAXOXKACHHE BEPOATHOCTEHM C MOMOUIBIO JepeBa
CIYy4alHOTO HKCIIEPUMEHTA, JUarpaMm Diliepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
5 BeposTHOCTB M cTaTHCTHKA
51 [IpencraBnenne AaHHBIX B BHJE TaONUI, TUarpaMM, rpadukoB, MHTEpIpeTanus NaHHBIX. UTeHue u mocTtpoeHue Taliuil,
Juarpamm, rpauKoB Mo peagbHbIM JaHHBIM
5.2 ITepectanoBku u pakTopuan
5.3 CoyeTaHusi ¥ YUCJIO COYETAHUN
5.4 Tpeyroasauk [Tackans. Pemenue 3a1au ¢ HCIoJb30BaHMEM KOMOMHATOPUKHU
5.5 ["'eomerpuueckas BeposaTHocTh. CiryuaiiHblil BBIOOP TOUKU M3 QUIYphI Ha IIIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH
5.6 Hcneitanue. Ycenex u Heynaya. Cepusi MCIIBITAHUH 10 IEPBOTO ycIexa
5.7 Cepus ucnbiTanuii bepunymu. BepositHocTy coOBITHI B cepuu ucnibiTanuil bepuysu
5.8 CanyuaiiHas BeJIMYMHA U paclpeielIeHUE BEPOSITHOCTEN
59 Matematuueckoe oxugaHue U aucrepcus. I[Ipumepbl MaTeEMaTHUECKOrO OXHUAAHUSA KaK TEOPETUYECKOIO CPEIHETO 3Hau€HUs
BEJINYUHBI
5.10 MaremaTnyecKoe OKHJIAHUE U JUCTICPCUsI CIIyYalHHOW BEJIMUMHBI «YUCIIO YCIIEXOB B CEpUH HUCTIBITaHUN bepHymm»
511 [TonsTue o 3akone OoyplIMX yucen. M3mepenue BepoITHOCTEH ¢ MOMOIIBIO 4acToT. Posb 1 3HaueHHe 3akoHa OOJIBIINX YHCET B
) IIPUpOJIE U 00IIECTBE




ITPOBEPAEMBIE HA OI'S 1O MATEMATHKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOMU OBPA3OBATEJIbBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoOro
TpedoBaHMs

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJbTaTaM OCBOECHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaMMbI
OCHOBHOI0 00111ero oOpazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATHUSMU: MHOXECTBO, MOIMHOXECTBO, OIEpallMd HaJ MHOXECTBaAaMH; YMEHHE OIepUupOBaTh
HOHATUAMHU: Tpad, CBA3HBIN rpad, IepeBo, HUKI, IPUMEHATh UX MPHU PEUICHUH 3a7ay; YMEHHE UCIOJIb30BaTh rpaduyeckoe
NPEJCTaBICHUEe MHOXXECTB [JIsl OMMCAaHUs PEAlbHBIX IPOLIECCOB U SIBICHUM, MpPU pElIeHUH 3aqad U3 APYTUX Y4eOHBIX
pEeIMETOB

YMmenune OIICpHUPOBATH MOHATHUAMU: OMPCACICHHUE, aKCHMOMa, TCOPEMA, NO0KA3aTCIbCTBO, YMCHUC PACIIO3HABATH MCTHUHHBIC U
JIO’KHBIC BBICKA3bIBaHUA, IPUBOAUTE IIPUMEPEI 1 KOHTPIPUMEPLI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUH

YMeHHe onepupoBarTh MOHATHAMH: HAaTypaJIbHOE YHMCIIO, IIPOCTOE M COCTABHOE YHCIO, JIEIUMOCTh HATypaJbHBIX YHUCEN,
INPU3HAKU JEIUMOCTH, LI€JI0€ YKCIO0, MOAYJb YKCia, OOBIKHOBEHHAs JpoOb U JecATHYHAs JpoOb, CTAaHIAPTHBINA BUJ YHCIA,
palMoOHAIbHOE YHCIIO, WPPALMOHAIBHOE YHUCIO, apu(METHUYECKHM KBaJpaTHBIH KOPEHb, YMEHHE BBIIOJIHATH AEHCTBUS C
YUCJIaMH, CPAaBHUBATh U YIOPSI0YMBATh YUCIIA, NIPEACTABIATh YUCIIA HA KOOPAUHATHOM IPSIMOU, OKPYTJIATh YUCIA; YMEHUE
JienaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYACICHUN

YMeHue omnepupoBaTh MOHATHAMHU: CTENEHb C IIENBIM IOKa3aTeneM, apuPMeTHYeCKuil KBaJpaTHBI KOPEHb, MHOTOYJICH,
anreOpandeckas qpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETEHW OOJIbIIE €AMHUIBI, YMEHUE BBITIOJIHSITDH
pacuétsl o hopMyiam, Mpeodpa3oBaHUS LENBIX, APOOHO-PAMOHAIBHBIX BRIPAXKEHUIN M BRIPAKCHHUN C KOPHSIMH, pPa3I0KEeHUE
MHOT'OYJIEHa Ha MHOKUTEJIH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DOPMYJI pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBarh IOHATUSMU: YHUCIOBOE DPABEHCTBO, YPAaBHEHHE C OJHOM IIEPEMEHHOM, 4YHMCIIOBOE HEPABEHCTBO,
HEpaBEHCTBO C MEPEMEHHOW; YMEHHE pellaTh JMHEHHbIE M KBaJpaTHbIE ypaBHEHHs, JPOOHO-pallMOHATbHBIC YPABHEHUS C
OJIHOM MepeMEHHON, CUCTEMBI JBYX JMHEHHBIX YPaBHEHMI, JTMHEHHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJpaTHbIE U JPOOHO-
palroOHaIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YMCJIE IIPU PEIIEHUN 3a7a4 U3 APYTUX NIPEIMETOB U MPAKTUYECKUX
3a/1a4; YMEHHME MCMOJIb30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPAMHATHYIO MJIOCKOCTh JUIsl M300paKeHMsl PellieH!i ypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATHAMU: GYHKUMSA, rpaduk QyHKOUHM, HyId (YHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHUs, yObIBaHHs, HAaHOOJIbIIEe U HAUMEHbIIIee 3HaYeHUs1 (DYHKIMH; YMEHHUE ONEePHPOBATH MOHATUSMU:
npsiMasi IPONOPIMOHAILHOCTD, JIMHEHHAs (QyHKIMs, KBajpaTuyHas (yHKIMs, oOpaTHas MpONOPIMOHAIBLHOCTh, Mapaboa,




runep0osyia; yMeHHe CTpPOouTh rpadukd (YHKIHUH, HCIONB30BaTh TIpadUKd I OINpPENENICHUs] CBOMCTB IPOLIECCOB U
3aBUCUMOCTEH, Ul pelIeHHus 3aJad U3 JAPYruX y4eOHbIX MPEIMETOB M pealbHOW KM3HM; YMEHHE BBIpaXKaTh (OpPMYyJIaMu
3aBUCUMOCTH MEX1y BEIIMYMHAMU

YMeHue onepupoBaTh MHOHSATHSAMH: TIOCIEIOBATENbHOCTh, apu(MeTHueckas M TeoMeTpUyecKas MpOTrpecCud; yMEHHe
HCIOJIb30BATh CBOMCTBA MOCIEA0BATEIBHOCTEH, (DOPMYJIIBI CYyMMBI M OOIIIETO YjeHa MPHU PEeIICHUH 3ajady, B TOM YHUCIIe 3a/1a4
U3 IPYTUX Y4eOHBIX MPEIMETOB U peabHON KU3HU

YMeHue peumaTth 3aaa4u pPasHbIX TUIIOB (B TOM YHCJIC Ha IIPOLCHTHI, JOJU W 4YaCTH, ABUKCHHC, pa60Ty, LHCHY TOBAapOB U
CTOUMOCTDb IIOKYIIOK M YCIyI, HaJIOTH, 3aJda4u U3 obiactu YHOpaBJICHUA JUYHBIMU U CEMEMHBIMU (I)I/IHE[HCaMI/I); YMCHUC
COCTaBJIATh BBIPAKCHUS, YpPABHCHHA, HCPABCHCTBA U CUCTCEMBI 110 YCJIOBHUIO 3a/la4d, UCCIICAOBATH IOJTYYCHHOC PCHICHUC U
OLICHUBATb HpaB,Z[OHOI[06HOCTB TOJIYUCHHBIX PE3YJILTATOB

YMenue onepupoBaTh MOHATHAMHU: (QUrypa, TOUYKA, OTPE30K, MpsMmasi, Jyd, JIOMaHasl, yrojl, MHOTOYTOJIbHHUK, TPEYTOJIbHUK,
paBHOOEAPEHHBI U PAaBHOCTOPOHHUN TPEYTOJbHUKH, MPSAMOYTOJBHBIM TPEeyrojbHUK, MeIuaHa, OMCCeKTpuca M BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJIbHHUK, MapaieIorpaMM, poMO, MPSMOYTOJbHHUK, KBajpaTr, Tpamenus; OKPYXKHOCTh, KpPYT,
KacaTeJbHast; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTypaMu; YMEHHE peliaTh 3afaud, B TOM YHCIE U3 MOBCEAHEBHON JKU3HU,
Ha HAXOXKJCHHE T€OMETPUUECKHUX BEIMYUH C IPUMEHEHHEM U3YUCHHBIX CBOMUCTB GUTYp U (HakToB

10

YMeHue onepupoBaTh MOHATHAMH: PaBEHCTBO (PUTyp, paBEHCTBO TPEYTOJBbHUKOB; MAPAIICIBHOCTh U MEPIEHIUKYISIPHOCTD
OPSIMBIX, YTOJ MEXAY NPSAMBIMH, IMEPHEHIUKYISp, HAKIOHHAsA, MPOEKUus, mojodue Quryp, moaoOHble TPEYroJbHUKH,
CUMMETpHUS OTHOCHUTEIBHO TOYKM M TPSAMOM; YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETpHIO U Tonobue uryp,
napauieTbHOCTh U MEePIEeHANKYISIPHOCTh MPSIMBIX B OKPYXKAIOIIEM MUPE

11

YMeHne omnepupoBaTh TMOHATHUAMH: JUIMHA, PACCTOSHUE, Yroi (BeTWYWHA yTiia, CHHYC W KOCHHYC YIJla TPEYTrOJIbHHUKA),
IUIOIIA/(b; YMEHHUE OIICHHBATh pa3Mepbl IMPEIMETOB U OOBEKTOB B OKPY’KAIOLIEM MHUpPE;, YMEHHE MPUMEHATH (POpMyJibl
nepuMerpa Y IUIOIIAAUM MHOTOYTOJIBHUKOB, JJIMHBI OKPYXHOCTM M IUIOMAAM Kpyra, o0beMa NpSIMOYTOJILHOTO
napajuiefienunesia; yMEeHWe NPUMEHSATh NPU3HAKH PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYroJjbHHKA,
teopemy [Iudaropa, TpuroHoMeTpruvecKre COOTHOIICHUS AJIsl BBIUMCICHUS UTUH, PACCTOSIHUM, IIoaaen

12

YMenue n3o0paxaTh MI0CKHE (GUIYPBHl U UX KOMOMHALIMU, MPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C MMOMOLIbIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCaHUIO

13

YMeHHe OnepupoBaTh MOHATHAMU: IPSIMOYIOJIBHAS CUCTEMa KOOPJAMHAT; KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOPA HA YMCIIO, CKAJSIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHUE MCIIOIb30BATh BEKTOPBI U KOOPAMHATHI JJIs
IpEJICTaBICHNS JaHHBIX U PEILIEHUs 3a]a4, B TOM YHCJIE U3 APYTUX Y4eOHBbIX IPEIMETOB U PEAIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATHSIMH: CTOJIOMKOBBIC M KPYTOBBIC JUArpaMMbl, TaOJIHUIIbl, cpelHee apudMeTHUECKoe, MEIHaHa,




HauOoJbIlee M HaWMEHbIEE 3HAYCHMS, pa3Max YUCIOBOro Habopa; yMEHHE W3BIIEKAaTh, HWHTEPIPETHPOBATH H
npeoOpa3oBbIBaTh HH(OpMAIMIO, TPEACTABICHHYI0 B TaOMUIaX W Ha JUarpaMMax, OTpPaKaloN[yl0 CBOWCTBA U
XapaKTEPUCTUKU peabHBIX IIPOLIECCOB U SIBJICHUIN; YMEHHE PACTIO3HABATh N3MEHYMBBIE BETMUYHUHBI B OKPY’KaAIOILEM MHUPE

15

YMeHue onepupoBaTh MOHATUSMH: CIIy4alHBIA ONBIT (CIydalHBIA SKCIEPUMEHT), IEMEHTapHOe COObITHE (PIEeMEHTApHBIN
UCXO0J/) CIy4YailHOrO OmbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHUSA; YMEHUE HAXOJUTh BEPOSTHOCTH CIy4alHBIX
COOBITHI B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU COOBITHSIMU; YMEHHUE pelaTh 3aJaud METOJIOM OPTaHU30BaHHOTO
nepebopa M C HUCIOJIb30BAaHUEM TpPaBWIIa YMHOXEHHUS; YMEHHE OILCHMBATH BEPOATHOCTH PEAJBHBIX COOBITMH M SIBICHUM,
IIOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MAJIOBEPOATHBIX COOBITUH B OKPYIKAIOIIEM MHUpPE M B JKU3HHU; 3HAKOMCTBO C
HNOHSTHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh MOAXOJAIIMN H3yYEHHBIH METOA M pEeLIeHHs 3aJauyd, MPUBOAUTH IPHUMEPHl MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN B IIPUPOJE U KU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE, OIIUCHIBATH OTAEIIBHBIE
BBIJIAIOIIUECS PE3YJIBTATHI, IIOJYyYECHHBIE B XOJE Pa3BUTUS MAaTEMAaTUKU KaK HAayKH, IIPUBOAUTH IPUMEPbl MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITIPOBEPAEMbBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna u BEIYUCIIEHUS

1.1 Hatypanbnble u nensie uncina. [Ipu3Haku JeIMMOCTH LEIBIX YNCEI

1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, POLIEHTHI, OECKOHEUHbIE TEPUOANYECKHE APOOH

1.3 Panmonaneheie yncna. ApudmMerndyeckue onepannuu ¢ paluoHaIbHBIMUA YUCIIaMU

1.4 [eiictButenbHble yncna. ApudmMernyeckue onepamnmuy ¢ AeUCTBUTEIbHBIMU YUCIaMHU

1.5 [TpubnnxEHHBIE BEIYUCICHHS, IPABUIIA OKPYTJICHHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH

2 AnreOpanyeckue BhIpaKeHUS

2.1 bykBeHHbIe BbIpaXkeHU (BbIpAKEHHSI C IEPEMEHHBIMH )

2.2 Crenenb ¢ enbiM nokasareneM. CTeneHpb ¢ palmoHaIbHBIM MoKa3aTesneM. CBONCTBA CTEIICHU
23 MHorousneHs!

2.4 Anrebpanueckas 1poOb

2.5 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JleiicTBUs ¢ apupMeTHIEeCKUMU KOPHIMU HAaTYpaJIbHOM CTETIEHU
3 VYpaBHEHMs U HEpaBEHCTBa

3.1 Llenbie u 1poOHO-paloOHabHBIE YpaBHEeHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHHI

3.2 Llenbie u 1poOHO-palioHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYTTHOCTH HEPaBEHCTB

33 Pemenne TekCTOBBIX 327129
4 YuciioBble OCIEI0BATENIBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCTIEA0BATEILHOCTEH

4.2 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XXHBIX IPOLIEHTOB
5 OyHKIMN

@Oyukiys, crnocoObl 3amanus QyHkuuu. ['padpuk Qynkumu. OOnacTe ompeneneHuss WU MHOXKECTBO 3HadeHMd ¢(yHkium. Hymu dyHKImm.
5.1. [TpoMexyTKH 3HAKONOCTOSHCTBA. [I[poMEXXyTKH MOHOTOHHOCTU (PyHKIMU. MakcuMyMbl 1 MUHUMYMBbI (pyHKUnu. Hanbosbiiee 1 HauMeHblIee
3HaueHHe PYHKIUU Ha IPOMEXKYTKE

6 Koopaunats! Ha NpsAIMOM U TNIOCKOCTH

6.1 Koopaunarnas npsmas

6.2 JlekapTOoBbI KOOpPAMHATHI HAa TJIOCKOCTH




7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHoroyrojapsHuKu
7.4 OKpy’KHOCTb U KpyT
7.5 HN3mepeHne reoMeTpruieCcKuX BEIIMUUH
7.6 BekTopsbl Ha II0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYHEHUKA

Bunenkun H.41., XKoxos B.U., YUecnokoB A.C. u ap.// Maremaruka. ba3oBslii ypoBenb. 5 kinacc, M: IIpocsemienue, 2025 T.
Bunenkun H.4., Koxos B.U., YecnokoB A.C. u ap., Matemaruka. ba3zoBbiii ypoBeHns. 6 kinacc, M: [Ipocsemienue, 2025 r.
Makapsiues FO.H., Munnatok H.I'., Hemko K.W.u np., Anre0pa. ba3oBslit yposens. 7 kiacc, M: IIpocsemienue, 2025 r.
Makapsiues FO.H., Munatok H.I'., Hemikos K.U. u np., Anre6pa. bazoBsiit yposens. 8 kitacc, M: IIpocsenienue, 2025 T.
Makapsiues FO.H., Munatok H.I'., Hemkos K.W. u np., Anre6pa. bazoBsiit ypoBens. 9 kiacc, M: Ilpocsenienue, 2025 r.
Aranacsh JI.C., bByty3oB B.®., np., 'eomerpusa 7-9 kinacc, M: IIpocsemenue, 2023 r.

Nk W=

Bricoukuit U.P., Amenko U.B./ nox penakiueit SAmenko N.B., MaremaTtuka. BeposiTHOCTb U cTatucTHKa. ba3oBeiil ypoBeHb. 7-9
kiacc, M: IIpocsemenue, 2023 r.

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJA

https://edsoo.ru/metodicheskie-materialy/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OUIIN — penepanbHbIil HHCTUTYT NEAAroruaeckux u3mepeHuit https://fipi.ru/
VYuu.py — obpaszoBarenbhbiii moptai https://uchi.ru/
bu6muoteka I[{OK https://m.edsoo.ru
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