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HOACHUTEJIBHASA 3AIINCKA

[TpuopuTteTHRIMU IEAIMU O0YUECHHSI MaTeMaTUKe B 5—6 Kilaccax sIBIASIOTCS:

e TMpOAOJDKEHHE (OPMUPOBAHUS OCHOBHBIX MATEMATHUYECKUX TMOHSATUM
(yucno, BeNMYMHA, TeoMeTpuueckass ¢urypa), 00eCneurnBarOIMINX
MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTEMaTUYECKOTrO 00pa3oBaHUS
oOyyarommxcs;

e Pa3BUTHUE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUatOmmXcs,
MO3HABATEILHON AKTUBHOCTH, HCCJIEAOBATEIbCKUX YMEHMM, MHTEpeca K
U3YUYEHUI0 MAaTEMAaTHUKH;

e TMOJBEICHUE OOYYAIONTUXCSl HA JOCTYIIHOM JIJII HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTHUKH U OKPYIKAIOIIEr0 MUPA;

e (QopmupoBaHue GyHKIIMOHATIBHON MAaTEMAaTUYECKOU IPAMOTHOCTH: YMEHUS
pacrio3HaBaThb MaTeMaTH4YeCKHE OOBEKThI B PEATbHBIX KU3HEHHBIX
CUTyaIUsX, NMPUMEHSITh OCBOCHHBIC YMEHHS JJIi PEIICHHUS TMPaKTUKO-
OPUEHTHPOBAHHBIX 3aj1a4, HHTEPIPETUPOBAThH MOJIYUYEHHBIE PE3YIbTaThl U
OIICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaIIUH.

OCHOBHBIE JMHUM COJAEpKaHUS Kypca MaTeMaTMKu B 5—6 Kiaccax —
apuQMeTHiecKas 1 TeOMeTpUIecKasi, KOTOpbIe pa3BUBAIOTCS MapauIeNbHO, KaxXaas
B COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOi,
a B TECHOM KOHTAKT€ U B3aUMOJIEUCTBUU. TaKkKe B Kypce MaTeMaTUKH IPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMHUCATENbHON CTATUCTHKHY.

N3yuyenue apupmeTnyeckoro marepuaia HAUMHAETCS CO CUCTeMaTH3aluu U
pa3BUTHA 3HAHHMI O HATypaJbHBIX YMCIIAX, MOJYYECHHBIX HA YPOBHE HAYaJIbHOTO
oO1mrero odpa3zoBanus. [Ipu 3TOM coBepIIEeHCTBOBAHNE BEIUUCIUTEILHON TEXHUKHU U
dbopMHUpOBaHUE HOBBIX TEOPETHUECKHX 3HAHUW COYETAETCS C Pa3BUTHEM
BBIUUCTUTEIBHOW KYJIBTYPhl, B YaCTHOCTH C OOyYEHHEM MPOCTEHIIUM HpuéMam
OPUKUJIKK U OLIEHKU PE3yJIbTAaTOB BBIYMCIEHUN. V3ydueHue HaTypaiabHBIX YHCEN
IpOJIOJKAaeTcsl B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMH MOHSTUSMH TEOPHUH
JETUMOCTH.

Havano u3yueHuss OOBIKHOBEHHBIX W JECATUYHBIX IpOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIM Tall B OCBOSHUU APOOEH, KOTJja MIPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJESIMU, MOHATUAMU TeMbI. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
npoOeil B TOJIHOM 00BEME MPEIIMISCTBYET H3YUYSHHIO JECATHYHBIX IPOOCH, UTO
1eJIeco00pa3HO € TOYKM 3PEHUsSl JIOTUKM M3JI0XKEHHUS YHCIOBOW JIMHUHU, KOTAa
NpaBWIa JEHCTBUMN C TIECITHUYHBIMHU TPOOSIMU MOYKHO 0OOCHOBATH YK€ N3BECTHBIMU
ANTOPUTMAMH BBITIOJTHEHUS IEUCTBUM C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C
JNECATUYHBIMU JPOOSIMU PACIIUPUT BO3ZMOKHOCTHU JIJIsl IOHUMAHUST 00Yy4arOIIUMUCS
MIPUKJIATHOTO MPUMEHEHUS HOBOU 3aMUCH MPU U3YUEHUHU JPYTUX IPEAMETOB U MPU
MIPAKTUYECKOM HCIOJb30BaHuU. K 6 Kiaccy OTHECEH BTOPOW ATall B U3YyUYECHUU



npoOeil, THae NPOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHUA U
npeoOpa3oBaHus JApoOEH, OCBOCHHE HOBBIX BBIYUCIHUTEIBHBIX AaJITOPUTMOB,
OTTaYMBAaHUE TEXHUKM BBIYUCICHUNA, B TOM YHUCIIE 3HAYEHUU BBIPAKCHUN,
cojiepKallluX U OOBIKHOBEHHBIE, W JECATHUYHBIC IpOOU, YCTAHOBJIEHUE CBS3EH
MEXy HUMH, paCCMOTPEHHE MTPUEMOB peIlIeHU 3a7a4 Ha TpooOu. B Hauane 6 kinacca
IIPOMCXOJIUT 3HAKOMCTBO C TIOHATUEM ITPOLIEHTA.

OcoOEHHOCTBIO U3YUEHUS TTOJIOKUTEIBHBIX U OTPUIIATEIIBHBIX YUCET SIBISIETCS
TO, YTO OHU TaKX€ MOTYT pacCMaTPpHUBATHCS B HECKOJBKO 3TamoB. B 6 kiacce B
Hayayie u3ydyeHust TeMbl «l10n0KUTENbHbIE U OTPULATEIBHBIE YUCIIA» BBIACISACTCA
noarema «llenpie yncia», B pamKax KOTOPOM 3HAKOMCTBO C OTPULIATEIbHBIMU
YUCIaMM M JICUCTBUSIMU C TIOJIOKUTEIBHBIMA U OTPULIATEIbHBIMU UYHCJIAMU
MIPOMCXOJUT Ha OCHOBE COJIEPKATEIBHOTO MOAX0/1a. ITO MO3BOISET HA JOCTYITHOM
YPOBHE TMIO3HAKOMUTH OOYYAIOIIMXCS TMPAKTUYECKH CO BCEMHU OCHOBHBIMU
MNOHATUSIMH TE€MbI, B TOM YHUCJI€ W C MpaBUJIaMH 3HAKOB IMpPHU BBINOJIHEHUU
apupMeTHUeCKUX JedcTBUil. M3yueHue palMoHaNIBHBIX 4YHCENT Ha JTOM HE
3aKOHYMTCS, a OyACT MPOJO0JDKEHO B Kypce alre0psl 7 Kiacca.

[Ipu oOydeHHMHM pernIeHHI0 TEKCTOBBIX 3a7a4 B 5—6 Ki1accax HCIOJIB3YIOTCS
apupmMeTrueckue npuémsl pemieHus. [Ipu oTpaboTke BRIYUCIUTEIBHBIX HABBIKOB B
5—6 KJIaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3aJayM CIEAYIOIIMX BUAOB: 33Ja4M Ha
NBIDKCHHME, Ha 4YacTH, Ha TIOKYIIKH, Ha paboTy U MPOU3BOAUTEIHLHOCTh, Ha
IIPOIICHTHI, HA OTHOIICHUS U TIporopiiuu. O0ydaronmecs: 3HaKOMSTCS ¢ TpUEMaMu
pelieHus 3ajad  1mepedopoM BO3MOXKHBIX BapHaHTOB, ydwaTcs paboTath C
uH(dOopMaIKen, mpeIcTaBIeHHON B (hopMe TaOIUI] UIH JUATPAMM.

B  mporpamme  ydebHoro kypca «MareMartuka» — NPEIyCMOTPEHO
dbopMupoBaHue MPONEACBTUUECKUX anreOpanyeckux mpencraBieHui. bykBa kak
CHUMBOJI HEKOTOPOTO YMCJIa B 3aBUCHMOCTH OT MAaT€MaTH4YECKOIO0 KOHTEKCTa
BBOJUTCS IIOCTENICHHO. DyKBEHHAass CHMBOJIMKA IIMPOKO HCIOJB3YETCS IPEKIC
BCETO JIJIS 3aIMCH OOIINX YTBEPKICHUHN U MPEJI0KESHHM, POpMYII, B YaCTHOCTH JIJIst
BBIYHCJICHUSI TEOMETPUUECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YUCIA.

B mnporpamme ydebHOro kypca «MaremaTuka» IpeiCTaBieHA HarIsaHas
reOMETpH, HampaBJICHHAS Ha pa3BUTHE o0pa3Horo MBILLICHUS,
IPOCTPAHCTBEHHOI'O BOOOPaKECHUS, H300pa3UTEILHBIX YMEHHUA. DTO BaXKHBIN 3Tall
B M3YYEHHUHM T€OMETPHH, KOTOPBIA OCYIIECCTBIAETCS Ha HAIVISITHO-TIPAKTHUYECKOM
YPOBHE, OMUPAETCS Ha HAIVISAHO-00pAa3HOE MBINUICHUE 00ydaronuxcs. bomblas
pOJdb  OTBOAWUTCS  MPAKTUYECKOW  JIESATECIIBHOCTH, OMBITY, OKCIIEPUMEHTY,
MozenupoBanuio. OO0ydJaronIuecss 3HAKOMATCS ¢ T€OMETPHUSCKUMHU (UTypaMHu Ha
IJIOCKOCTH W B TIPOCTPAHCTBE, ¢ MX IPOCTCHIIMMHU KOH(MUTYpaIUSIMH, ydaTcs
n300pakaTh WX HA HEJIWHOBAHHOM W KjeTyaTod Oymare, paccMaTpUBAIOT HX
MpOCTEUIIINE CBOMCTBA. B mpolecce u3ydeHHs HArJSIAHOM T€OMETPUM 3HAHUS,



MOJIy4YeHHbIE OO0Yy4YalroIIMMUCS Ha YPOBHE HAudalbHOIO oO0mIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY MjaHy B 5—6 Kjaccax HM3y4yaeTcsi MHTErPUPOBAHHBIM
npeamer «MaTeMaTuka», KOTOpBIM BKIIOYAET apU(PMETHYECKUd Marepuan H
HaIJAHYI0 TEOMETPHIO, a TakXKe MpPONEAEBTUUECKUE CBEACHHUS U3 anreOphl,
AJIEMEHTHI JIOTUKU U Hayalla OMUCATEIbHOW CTAaTUCTUKH.

Ha usyuenne ydeOHoro kypca «Marematuka» otrBogutcs 340 yacoB: B 5
kiacce — 170 gacoB (5 yacoB B HeJlel0), B 6 kiacce — 170 gacoB (5 4acoB B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
5 KITIACC

HarypajbHble unc/ia v HYJIb

Harypansnoe umncno. Psa narypanbnbix uucen. Yucio 0. M3o0paxenue
HATypaJbHBIX YHCEJ TOUKAMHU Ha KOOPAMHATHOW (UMCIIOBOM) MPSMOM.

[lozurmonnass cucrtemMa cuuciieHus. Pumckas Hymepauus Kak MpUMeEp
HETMO3UIIMOHHOW CUCTEMBI CUUCIICHUS. JlecaThuuHasi cUCTEMa CUMCIICHUS.

CpaBHeHHE HATypaJIbHBIX YHUCEJ, CPABHEHHUE HATYPaJIbHBIX YUCET C HYJIEM.
Cnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCed.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJISI TIPU CIIOXKEHUU. Brruntanue
KaK JeicTBHe, 0OpaTHOE CIOKEHUIO. Y MHOKEHHE HATypaJIbHBIX YUCEJ, CBOMCTBA
HYJISI U €IMHUIIBI P YMHOXKEHUH. JeJleHne Kak JelicTBre, 00paTHOE YMHOXKEHHUIO.
KoMnonentsl  gencTBUM, CBA3b MEXAy HuMH. [IpoBepka  pe3yibrara
apuMeTHIECKOTO JelcTBUA. llepemecTuTeTbHOE M COYETATENIBHOE CBOWCTBA
(3aKOHBI) CJIOKEHUS W YMHOXCHHS, PACHpPENCIUTEeIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OyKB Jj1si 0003HaYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3aHCH
CBOMCTB apu(PMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHbBIE YHWCIA, pa3jioKeHHe Ha MHOoxuTenu. I[IpocTeie u
coctaBHble yncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHp C HaTypaJbHBIM MOKa3aTeJeM. 3aluCh 4YHUCIa B BHJE CYMMBbI
pa3psAIHBIX CIaracMbiX.

YucioBoe BbIpakeHUE. BpIUKCIEHHE 3HAYEHUW YMCIOBBIX BBIPAKECHUI,
NOPSAOK  BBIIOJIHEHMS  JeWcTBUM.  Mcmonb3oBaHME  NpU  BBIYMCICHUSX
NEPEMECTUTENIBHOTO M COYETAaTEJIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS U
YMHOKEHUS, PACIPEAEIUTENBHOTO CBOMCTBA YMHOKEHUS.

Apodu

[IpencraBmenne o Jgpobm Kak cmocoOe 3alMCH  YacTH  BEIIMYMHBLL
OO6bikHOBEeHHBIE MpoOu. [IpaBuiibHBIE U HEMPaBMIIbHBIE ApoOHu. CMemanHas Apoob,
NpEe/ICTaBlIeHNE CMEIIAHHON ApoOM B BUJE HEMPaBWIHLHOW NpoOM W BBHIICIICHUE
IIEJION YacTH YMciia U3 HeMpPaBWIBHON ApoOu. M3o00paxkenue apobeit Toukamu Ha
yucaoBo npsmoii. OcCHOBHOE cBOMCTBO apoou. CokparieHnue apooei. [Ipusenenue
IpoOu K HOBOMY 3HameHaTenmo. CpaBHEHUE APOOEii.

CnoxeHue U BIUMTaHUE JpoOeil. YMHOXKEHUE U JIeJieHHe ApoOei, B3auMHO
oOpaTHbIe Tpobu. HaxoxaeHne 9acT 1eI0ro  mesioro Mo ero 4acTH.

Hecstuunas 3amuch ApooOeit. [lpeacraBnenne AecATUYHONW IpoOW B BHIE
0oObIKHOBEHHOM. WM300paxeHune MneCATUYHBIX JpoOe TOYKaMu Ha YHUCIOBOM
npsiMoi. CpaBHEHHUE JIECSITUUYHBIX APOOEH.



Apudpmernyeckue JOEUCTBUS € JAECATHYHBIMH Jpo0siMu. OKpyrieHue
JECATUYHBIX IPOOEH.

Pemienue TekCcTOBBIX 3a/1a4

Pemenune TekcTOBBIX 3amay  apudmeTnyeckuMm  crnocoboM. Pemenue
Joruyeckux 3aaad. Pemienue 3amad mepeOOpoM BCEX BO3MOMKHBIX BapUAHTOB.
Hcnonb3oBanue npu perieHuu 3a1a4 TaOIuI] U CXEM.

Pemenne 3amay, copepKallMX 3aBUCUMOCTH, CBS3BIBAIOLINE BEJIWYWHBI:
CKOpPOCTb, BpE€Msl, pPACCTOSIHUE, LE€HA, KOJHWYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpEHUs: MacChl, 00bEMa, LIEHbI, pACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSA3b MEKITY
€IUHULAMHU U3MEPEHUS KaKI0M BETUYUHBI.

Pemenne oCHOBHBIX 3a71a4 HA JIPOOU.

[IpencraBienne JaHHBIX B BUJIE€ TAOJIHII, CTOIOUYATHIX AUATPAMM.

Harusaanas reomerpus

Harnsnuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, yIoJl, JOMaHasi, MHOTOyT'OJIbHUK, OKPYKHOCTb, KpyT. YT0i1. [Ipsamon,
OCTpBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3Ka, METPUYECKUE €AUHULBI JUIMHBL. [[1MHA JTOMaHOM, IEpUMETP
MHOTOyroJjibHUKa. MI3MepeHne U nocTpoeHue yIiioB ¢ MOMONIBI0 TPAHCIIOPTHUPA.

Harnsnaele mnpenctaBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
PSIMOYTOJILHUK, KBAJPaT, TPEYTOJIbHUK, O PAaBEHCTBE (hUryp.

N3o6paxxenune ¢uryp, B ToM uucie Ha kierdaroid Oymare. Iloctpoenue
KoH(Urypanuid u3 yacted mpsiMoil, OKPY>KHOCTH Ha HEJITWHOBAHHOW W KJIETYATOM
O6ymare. Micnosib30BaHe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBAJApaTa.

[Inomans nOpsIMOYroJbHUKA W  MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IPSAMOYTOJIBLHUKOB, B TOM 4YHCle (HUTYyp, H300paKEHHBIX Ha KIeT4aTol Oymare.
Enununel uamepeHus miomaim.

Harnsinaple pecTaBlieHus O MPOCTPAHCTBEHHBIX QUTYpaX: MPSIMOYTOJIbHBIH
napajienenunen, — kKy0, — MHOrorpaHHuku.  M3oOpakeHne  MpOCTEHIIHX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamnenenumnena. Co3maHue Mojeseit
MHOT'OTPaHHUKOB (M3 OyMaru, IpoBOJIOKH, INIACTUIIMHA U IPYTHX MATEPUAJIOB).

OO6béM mnpsMOyroJpHOro mapasuienenunena, kyba. Eaununel uzmepeHus

00BéMa.
6 KJIACC

HarypaabHble ynucaa

ApudmMernyeckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATYpPaTbHBIMH YHCIIAMH.
UucrnoBble  BBIPAXKEHUS, TOPSAOK  JIEWCTBUN,  HWCIOJB30BAHWE  CKOOOK.
Hcnonb3oBanre npu BEIYUCIEHUSX TIEPEMECTUTEIIBHOTO U COYETATEIIbHOTO CBOKCTB
CJIO’KEHUS ¥ YMHOXKEHUSI, PACTIPEICIIUTENIBHOIO CBOMCTBA YMHOXKEHUS. OKpyTJIeHHE
HATypaJbHBIX YUCEIL



JlenuTenu ¥ KpaTHbIE YKCIIa, HAMOOJBIINNA OOIIUN JAEIUTENh U HAUMEHbIIIEEe
oO1ree kpaTHoe. [lenMMocTh CyMMBI M pOoU3BeeHus. JleneHre ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHHe IpoOeil.
CpaBHeHue U ynopsigounBanue Apooeil. Pemenue 3a1a4 Ha HAXOXKACHUE YACTH OT
[EeJOro M ILEeNOoro mo ero 4yactu. /[poOHoe 4YuCio Kak pe3yJsbTaT JeNeHUs.
[IpencraBnenue aecaTUUHON IpoOU B BUIE OOBIKHOBEHHON IPOOU U BO3MOKHOCTh
npescTaBieHus: OObIKHOBEHHOM JApoOU B BUJE AECATUUHOM. [lecaTnuunbie 1podu u
MeTpudeckasi cucteMa Mep. ApupMeTHYECKHUE ISUCTBUS U YUCIIOBBIC BBIPAKCHHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMH IPOOSMHU.

OtHouienue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmitad, Tponopius.
[TpumMeneHue mponopuuii Mpu penieHuu 3aaay.

[TonsiTue npoiieHTa. BeruuciaeHre nporeHTa oT BETMYUHBI U BEJIMYUHBI 110 €€
MPOIICHTY. BhIpakeHUE MPOIEHTOB JACCATUYHBIMU JpoOsimMu. PemieHue 3agad Ha
MPOIICHTHI. BhIpakeHre OTHOIIEHUS BETMYUH B MPOIICHTAX.

IHonoxuTebHBIE M OTPUIIATEIbHBIE YHCIA

[lonoxuTenbHble U OTpUIlaTeNbHble yucia. Llenbie yucna. Moaynp uucia,
reoMeTpuyecKass HMHTepIpeTanuss Moayis uucia. M3o0paxeHnue wyucen Ha
KOOpAMHATHOM  mpsiMod.  YwucinoBble  mnpoMexyTku. CpaBHEHUE  yuCel.
ApudmMernyeckue NeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATENbHBIMU YHCIIAMHU.

[IpssiMoyTOJIBHAST cCUCTEMA KOOPJIMHAT Ha IJIOCKOCTU. KoopAamHaTel TOUKM Ha
IUIOCKOCTH, a0cuucca U opauHara. [loctpoenue Touek U GUryp Ha KOOpAMHATHON
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenue OyKB 7S 3aIIMCH MAaTEMAaTHUYECKUX BBIPAKEHUH U MTPETIOKCHHM.
CroiicTBa apudmeTndecknx JIeUcTBUN. ByKBEHHBIC BBIPAKCHHS W YHCIIOBBIC
NOJICTAaHOBKH. ByKBEHHBIE paBEHCTBAa, HaXOXKJIECHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopmyiibl, HOpMyYITBI IEPUMETPA U TUIOLIAIU MIPSIMOYTOJIbHUKA, KBaJpaTa, 00bEmMa
napajuiesienunena u Kyoa.

Pelnenye TeKCTOBBIX 3a/1a4

Pemenue TekcTOBBIX 3amad  apudMeThyeckuM crocobom. Pemienwue
Joruveckux 3agad. Pemenue 3amay nepebopoM Bcex BO3MOKHBIX BAPHAHTOB.

Pemiennie 3amay, cojaepKalluX 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIUYUHBI:
CKOPOCTb, BpeMs, paccrosiHue, LEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTEITLHOCT, BpeMs, O00BEM paboTel. EAWHUII W3MEpeHHs: MAaccChl,
CTOMMOCTH, PACCTOSIHUSA, BpEMEHH, CKOPOCTH. CBSA3b MEXKY €IMHUIIAMU U3MEPEHUS
Ka)XK101 BEJIMYHNHEL.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLIMOHAIBHOCTHIO
BEJIMYUH, MTPOIICHTAMU; PELICHUE OCHOBHBIX 3a/1a4 Ha IpOOU U MPOLECHTHI.



OueHka W TpUKUAKA, OKpyIrJeHHe pe3ynbTara. CocTaBieHHe OYKBEHHBIX
BBIPAXCHUH 110 YCIOBUIO 3a1a4H.

[IpencraBieHne JaHHBIX C MOMOUIbIO Tabauu U nuarpamm. CrtonOyatble
JIarpaMMBbl: YTEHUE U NTOCTPOEHHE. UTEeHNE KPYTOBBIX THATPAMM.

Harusanas reomerpus

Harnsinuele mnpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, mpsiMas,
OTpE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIBHUK, TPEYTOJIBHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacnosiokeHue IBYX NPSIMBIX Ha IUIOCKOCTH, IApaJIIENbHBIE
npsMbIE, MEPHNEHAUKYJPHBIE MpsMble. V3MepeHHe pacCTOSIHUN: MEXIy IBYMs
TOYKaMH, OT TOYKH A0 MPAMOM, IJIMHA MAPILIPYTa HA KBAIPATHOM CETKE.

N3mepenne M MNOCTpOEHHE YIJIOB C IOMOUIBIO TpaHcnopTupa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, PSAMOYTOJIBHBIM, TYIOYTOJIbHBIH,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUI. YeThIpEXYTOabHUK, IpUMEPbI
YETBIPEXYTOJIBHUKOB. [IpAMOYyronbHUK, KBaApaT: UCIOIb30BAHUE CBOICTB CTOPOH,
yriaoB, auaroHanei. M3oOpaxeHue reomerpuyeckux (Uryp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJNb30BAaHMEM LHUPKYJS, JMHEWKH, YroJbHHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieT4yaTon Oymare.

[lepumetp MHoroyronpHuka. [loHsTue tuIOmaAM (QUTYpPHI, EIUHUIIBI
u3Mepenus miomaau. [pubnmxEnHoe naMepenue miomanu Guryp, B ToM 4ucie Ha
kBajgpaTHOU ceTke. [IpubnmxénHoe M3MepeHue UIMHBI OKPYKHOCTH, IUIONIAIH
Kpyra.

CumMmeTpusi: IeHTpalibHAs!, OCEBasl U 3€pKajibHasi CHAMMETPUHU.

[TocTpoenue CUMMETPUYHBIX QUTYD.

Harnsinaeie npeacTaBieHus 0 IpOCTPAHCTBEHHBIX (PUTypax: mapasuienenumnes,
KyO0, mpu3Ma, TUpamMuaa, KOHYC, MWIMHIAp, map u cdepa. HM3obpaxeHue
npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IHJIWHIpA H
koHyca. Co3manue Mojenei MpOCTPAaHCTBEHHBIX GuUryp (M3 Oymaru, MpOBOJIOKH,
IJIACTUJIMHA U APYTUX MaTEPUAIOB).

[TonssitTne o00BEMa, eauHUIBI H3MepeHUus o00béMa. OOBEM NTPAMOYTOIHLHOTO
napajuienenurena, Kyoa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«MareMaTuka» XapakTepu3yTCs:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JIOCTHKEHUSAM  POCCHUHUCKUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCIEIIHOW Mpo¢deCCHOHATBHOM
JESTEIBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM UHANBUIYAIBHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUH, pPacCyXIEHUIH, YMEHHUIO BUIETbH
MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUCHTALIMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IPECTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
NEeATEeNbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUYUMOCTU JJISl Pa3BUTHUS LIMBUIM3ALNH,
OBJIQJICHUEM SI3IKOM MATEMATHKHA M MAaTeMaTHYE€CKON KYJbTYpOil Kak CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIEI0BATEIbCKOMN
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA W OTHbIXa, pEryspHas Quznyeckas
AKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedyieKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpYXaloUed cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM I OKpYKaroleil cpesibl, 0CO3HAaHUEM TI100aTBHOIO
XapakTepa SKOJIOTHYECKUX MpoOsieM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM COLNMAJBLHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JACSTeNIbHOCTh, B TOM UHUCJIE
YMEHUE YUYUTBHCS y JAPYTUX JIOACH, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA PYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, INIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pELICHUs W JeUCTBUS, (OpPMYIHpOBaTh U OLEHUBATH PUCKU U

MOCTIENICTBUS, (HOPMHUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMaTUYECKUX
O0OBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy TMOHATUSAMU, (OPMYIHPOBATH
OTIpEeIeICHNs] ~ TIOHSTHH,  YCTAaHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHHS, KPUTECPUU
IPOBOAMMOTO aHAJIN3a;

e BOCIOpPUHUMATh, (QOpMyIHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHbIE W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, [AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJNb30BAHUEM 3aKOHOB JIOTUKH, JAENYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUMN (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh apPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;
BbIOMpaTh CMoco0 pelieHus y4eOHOW 3anauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BBHIOUPATh HaumOoJee MOAXOAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHE JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIONIUE NPOTUBOpEUUE, Npodiemy,
CaMOCTOSAITEJIbHO ~YCTAHABIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIOTE3Y, aprTyMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIBHO (POpMYNIUPOBaTH 000OIIEHNS W BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HAOIO/IEHUs, HMCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTyYE€HHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

PaGora ¢ undgopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh (QopMy TpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJYy pELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0Jie 00CYX/I€HHsI 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIa€MON TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MOMCK
pELIeHMs], CONIOCTABISATh CBOM CYKJICHUS C CYKJICHUAMHU APYTUX YYACTHUKOB
yanora, OOHapy>KUBaTh PAa3U4YUE U CXOJICTBO IMO3UIMNA, B KOPPEKTHOMU
dbopme hopmMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

IPEJICTABISATh PE3YJIbTAThl PEIICHUS 3aa4d, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS ¢ yUETOM 3a/1a4
pe3eHTAlMi 1 0COOEHHOCTEN ayAUTOPHH;

NOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYATbHON
paboThl MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

OPUHUMATH 1I€JIb COBMECTHOW JEATEIbHOCTH, IMIAaHUPOBATh OPraHU3ALINIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
00CyX/1aTh MPOIECC U pe3yiabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIIOIEH;

y4acTBOBaTh B TpynmoBbiXx ¢opmax paboTel (00cyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U JAPYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPOWHUPOBAaTH CBOM JIEUCTBUSA C JPYTMMH 4YI€HAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMIMNA MPOAYKT MO KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUS.

PeryjsiTuBHBIC YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELIECHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBATb M KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM HH(POPMAITUH.

CaMOKOHTpOHL, AMOIUOHAIbHBIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPHU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTUKEHUS IIENH,
HAXOJUTh OIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K koHiy oOydenuss B S5 kJjacce OOyyarolmMiiCs TMOJTYYUT CIEAYIOIIHE
MpeMETHBIE PE3YIbTaTHI:

Yucaa v BbIYMCICHUS

[TonnMaTh ¥ MPaBUIIBLHO YIIOTPEOIISITH TEPMUHBI, CBSI3aHHBIE C HATYPAJTbHBIMU
yuciaaMu, OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH.

CpaBHuBaTh U yHOPSAJOYMBATH HATypallbHbIE YHCIIa, CpaBHUBATh B
OPOCTEHIINX CIy4yasix OOBIKHOBEHHBIE APOOH, IECATUUHBIE IPOOH.

CoOTHOCUTH,  TOYKY HA  KOOPJAWHATHOM  (YMCIIOBOM)  mpsIMOMl ¢
COOTBETCTBYIOIIMM €{ YMCIIOM M W300pa)kaTh HATypaJibHbIE YMClia TOYKaAaMU Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOA.

Beimonusate apudmeruueckue JIEUCTBUS € HATypadbHBIMHU YHUCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MMPOCTEHIITUX CITyUasX.

BrinonHsATh npoBepKy, NPUKUAKY PEe3yIbTaTa BHIYUCICHUH.

OKpyIJISITh HATYypaJIbHBIC YUCIIA.

Pemienne TekCTOBBIX 32124

PemaTte TekcToBbIE 3a7auM apU(PMETUYECKUM CIOCOOOM U C IMOMOIIBIO
OpraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3agaum, coaepkamiue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYWHBI:
CKOPOCTb, BpEMS, pACCTOSIHHE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3aUCH, CXEMbI, TAOIUIIbI, 0003HAYESHHUS [TPU PEILICHUH
3a/1ad.

[lonp30BaTbCs OCHOBHBIMM  €IMHUIAMH  HW3MEPEHUS: LEHBI, Macchl,
pacCTOsIHUS, BPEMEHU, CKOPOCTH, BBIpaXaTh OJHHU EIWHUIIBI BEJIMYHUHBI YEpe3
Ipyrue.

W3BnekaTh, aHANM3UPOBATh, OLICHUBATh MHGOPMAIMIO, MPEACTABICHHYIO B
TabJnIle, Ha CTOIOYATON quarpaMMe, HHTEPIIPETUPOBATH MPEICTaBJICHHBIC TaHHbIC,
UCII0JIb30BATh JJaHHBIE IIPH PELLICHUH 3a]1a4.

Harnsignas reomerpust

[Tonb30BaThCs TEOMETPUUECKUMHU MOHATHAMHU: TOUKA, MIPsIMasi, OTPE30K, Ty,
yTOJI, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoAUTh TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
U3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YIJIaMH: BEpILIWHA, CTOPOHA, C
MHOT'OYTOJIbHUKaMH: YTroJ, BEpUIMHA, CTOPOHA, JAMAroHallb, C OKPYXHOCTBIO:
paauyc, AuaMeTp, LIEHTP.

N300pakath m3ydeHHBIC TeOMETpUYecKrue GUTYpPhl HAa HEIWHOBAHHOW W
KJIETYaTON OyMare ¢ TOMOIIBIO0 IUPKYJIS ¥ TIMHEHKH.



Haxonuts niuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JUHEWKHA, CTPOUTHh OTPE3KH 3aJlaHHOM JJIMHBI; CTPOUTH OKPYXKHOCTh 33JJaHHOTO
panuyca.

Hcnonb3oBaTh CBOKMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJapaTa sl UX
MOCTPOEHUS, BEBIYUCIICHHUS TIOMIAU U IEPUMETPA.

Beruucnare mepumerp W IUIomiaAb KBajpaTa, NPsSMOYTOJbHUKA, (UTYD,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m300pakxEHHBIX Ha
KJIeT4aTol Oymare.

[Tonb30BaThC OCHOBHBIMM METPUUECKMMU €AUHUIIAMUA WU3MEPEHUS JJIMHBI,
IJIOIIAH; BBIPAXKATh OAHU €IMHUIIBI BEIIMYUHBI YEPE3 IPYTHE.

Pacno3naBate mapauienenumnen, Ky0, HCHOIb30BaTh TEPMUHOJIOTHIO:
BepIIuHa, peOpo, rpaHb, U3MEPEHUS, HAXOJUTh W3MEPEHUS IMapajulesienunesa,
KyoOa.

Beruucnare 00bEM KyOa, Mmapaienenurnesa Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BaThCS €UHUIIAMHU U3MEPEHUST 00bEMA.

Pemiate HecNOXHBIE 3a7a4yM HAa M3MEPEHHE T'E€OMETPUUYECKUX BEJIUYHMH B
MPAKTUYECKUX CUTYALUSIX.

K koHmy oOydenuss B 6 kJjacce OOYyYarOIMICS TMOTYYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTAThI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
croco0aMu UX 3aMucH, MEePEXOUTh (€CIU 3TO BO3MOXKHO) OT OJHOU (pOpMBI 3amucu
Yyuclia K IPYrou.

CpaBHUBATH U YHNOPAIOYUBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHUCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrlimonHaTh, codyeTas YCTHbIE M THUChbMEHHBbIE MPUEMBI, apudmeTHueckue
JICHUCTBUS C HATYPAIbHBIMU U LEJIBIMHA YUCIaMHU, OOBIKHOBEHHBIMH U JIECATUYHBIMH
IPOOSIMU, TIOJIOKUTEIBHBIMU U OTPUIIATEIHLHBIMH YHCIaMHU.

BpruncnsaTe 3Ha4eHUs YUCIOBBIX BBIPAKEHU W, BBITIOIHATH PUKUJIKY U OLICHKY
pe3ynbTaTa BBIUYMCICHUH, BBITIOTHATH MPEOOpa30BaHMs YHCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JACHCTBUH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM M H300pa)kaTh 4YKCJIA TOYKAMH Ha KOOPAMHATHOM MpAMOM, HaXOAUTh
MOJYJIb YUCIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUMHATaAMU
3TOM TOYKH.

OxkpyrasTh I[ENble YHuClia W JEeCATUYHBIC NPOOH, HAXOMUTh MPUOIMKEHUS
YUCEJL.

YucaoBbie 1 0yKBEeHHbIC BbIPAKEHUS



[Tonumats ¥ ynotpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3aMMCHIO0 CTEIIEHHU YHCIIA,
HaxOJWTh KBaJpaT U KyO 4MCIia, BBIYUCISATH 3HAUYECHUS YHUCIIOBBIX BBIPaXKCHUH,
coAepKalIUX CTECTIEHHU.

[Tonp30BaThCs MpU3HAKAMH JEIUMOCTH, PACKIIAIbIBaTh HATypalbHbIC YUCIIA
Ha MPOCTHIE MHOXKUTEH.

[Tonp30BaThCcst MacITaboOM, COCTABIIATh MPOMOPIIUU U OTHOIIICHHUS.

Ncnonw3oBaTh OYKBBI 11711 0003HAYEHUST YHCEN MPU 3aMMUCH MaTeMaTHYECKUX
BBIPKEHUH, COCTABIIATh OYKBEHHBIC BRIPAKECHUS U (POPMYJIbI, HAXOUTh 3HAYCHUS
OYKBEHHBIX  BBIPAXEHUW, OCYIISCTBISASI HEOOXOJWMBIE  TMOACTAHOBKH U
npeoopa3zoBaHusl.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemienne TekCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETHUUECKUM CITIOCOOOM.

PemaTe 3a/1aun, CBSI3aHHBIE C OTHOIIEHUEM, MPONOPIUOHAIBHOCTHIO BEJIMYHMH,
MPOIICHTaMHU, PellaTh TPX OCHOBHBIC 3aJ]a4l Ha JPOOU U MPOICHTHI.

Pemate 3agaum, copepkaiiyde 3aBUCHMOCTH, CBS3bIBAIOIIME BEJIMYUHBI:
CKOpOCTb, BpeMs, paccTosiHue, 1ICHA, KOJINYECTBO, CTOUMOCTb,
IPOU3BOJAUTEILHOCTh, BpeMsi, O00BEM pabOThl, HCHOJB3Ys apuPMETHUCCKUE
NEUCTBHS,  OLIEHKY, TMPUKUAKY, IOJb30BAaThCsl  €AWHULIAMU  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBisaTh OYKBEHHBIE BBIPAXKEHUS 10 YCIOBHUIO 3a/1a4H.

W3Bnekatey uHbOpMaNMio, MNPEACTAaBICHHYI0 B TaOiuIax, Ha JIMHEWHOM,
CTONOYATON WM KPYyTrOBOM JHarpamMmax, HHTEpPIPETHPOBATH MPE/CTAaBICHHBIC
JAHHBIE, UCIIOJIB30BATh TAHHBIEC MPU PELHICHUH 3a/a4.

[IpencraBnare HHGOPMALHMIO ¢ TTOMOIIBIO TaOJUII, IUHEHHOW U CTONOYATON
Iarpamm.

Harnsignas reomerpust

[IpuBoAUTH TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
U3YYCHHBIX TC€OMETPUUYECKUX IJIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpPUMEpPHI
PaBHBIX U CHMMETPUYHBIX QUTYD.

N300paxkath ¢ TIOMOUIBIO IUPKYJNA, JUHEHKH, TpPAHCIOPTHpa Ha
HEJIMHOBAHHOMW M KJIETYATOW Oymare n3y4eHHbIC TUIOCKHE TeOMETpUIecKre GUTYpHI
¥ KOHQUTYpaIui, CAMMETPUYHBIE (PUTYPHI.

[Tonp30BaTHCS TEOMETPUICCKUMU TIOHATUSIMU: PaBEHCTBO (DUTYp, CUMMETPHSI,
UCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYO C CUMMETPUEH: OCb CUMMETPHUH, LIEHTP
CUMMETPUHU.

Haxoauts BeIMYMHBI YTIIOB U3MEPEHUEM C TOMOLIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JJaHHOM BEJIMYMHBI, TIOJIB30BAThCS MPU PELICHUU 3aJa4d IpagyCHON MEpOi
YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIM, MPSIMOM, PA3BEPHYTHIN U TYIIOW YIJIbI.



Bpuncnare JMHY JIOMaHOM, NEPUMETP MHOTOYTOJbHUKA, I10Jb30BATHCS
€MHULAMH1 U3MEPEHNS JUTMHBI, BBIPaKaTh OJTHU €IMHULIBI U3MEPEHUS IIMHBI Yepes
IpyrHe.

Haxoaute, ncnone3ys 4epTéXHbIE NHCTPYMEHTBI, PACCTOSHUS: MEKIY JBYMS
TOYKaMH, OT TOYKH A0 MPAMOM, JUINHY ITyTH HAa KBaAPaTHOU CETKE.

Boluucnars  miomanas  Guryp, COCTaBIEHHBIX M3 MPSMOYTOJIBHUKOB,
UCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKY, HA paBHbIE (DUTYPBI, TOCTPaUBAHHE
110 TIPSIMOYTOJIBHUKA, ITOJb30BATHCS OCHOBHBIMM €IMHULIAMH U3MEPEHHUS TUIOLIAH,
BBIPAXKATh OJTHYU €IMHULBI U3MEPEHHUS TUIOIIAIA YEPE3 IPYTHE.

Pacrio3HaBaTh Ha MOJAENSAX M M300pAKEHMSIX MUPAMHUAY, KOHYC, ILMJIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIUINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N3006paxkath Ha KileTyaTol Oymare nNpsIMOYTOJIbHBIN Mapajieaenunes.

Boruucnars 00bEM IpsIMOYTOJIBHOTO Napalijiesenunena, Kyoa, mojlb30BaThbCs
OCHOBHBIMU €IMHUIIAMU U3MEpPEHUs 00bEMa;

Pemate HecnoXHbIE 3a7aul Ha HAXO0XKJIEHHE T'€OMETPUYECKHX BEIUYUH B
NPaKTUYECKUX CUTYALUSX.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
KosnyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 Harypanbnsle uncna. Jleicteus ¢ 43 1 bubnnorexa [JOK
HATypaJbHBIMHA YHCIIAMU https://m.edsoo.ru/7f4131ce
Harnsanas reomerpus. Jlnaum Ha bubnuoreka [IOK
2 12 2
TUTOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
3 OOkrkHOBeHHbIC 1pOOH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsanas reomerpus. MHOTOyrobHUKH 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
> JlecaTusrIe Apodu 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u puryps B 9 1 bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnuoreka [JOK
! TosTopenne 1 obodumenHe 10 1 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10
o 170 4 4

I[TPOTPAMME
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6 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! Hatyparerie wicia 30 1 https://m.edso00.ru/7f414736
9 Harnsanas reomerpus. [Ipsmeie Ha 5 bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
3 Jlpodu 32 1 1 https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
4 Harnsanas reomerpus. CuMmmeTpust 6 1 httns://m.edsoo.ru/7f414736
bu6mmoreka [IOK
> Beipaxeris ¢ Oyxsamn 0 https://m.edso0.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubmuoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [JOK
7 [TonoxuTtenbHbIE M OTPUIIATEIBHBIC YHCTIA 40 1 https://m.edsoo.ru/ 7414736
bubnuoreka [JOK
8 HpecTaBicHue AaHHEX 0 1 https://m.edso0.ru/7f414736
9 Harnsanas reomerpus. @urypsl B 9 1 bubnunoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpEeHnue, 060061IeHNE, 20 1 bu6mmoreka [JOK
cucTeMaTu3alusl https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 5 5
I[TPOTPAMME
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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3YUEHUE IPYTUX JUCLUIUIMH, KAK €CTECTBEHHO-
HAy4yHOTO, TaK ¥ TYMaHHTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOaUMO IS
IPOIOJDKEHUST 00pa30BaHUs U B TIOBCEIHEBHOM XU3HU. Pa3zButre y 00ydarommxcs
HAY4YHBIX TPEACTABICHUH O TPOUCXOXKJICHUU W CYIIHOCTH anredpandecKux
abcTpakiyii, cnocode OTpakeHHUs: MaTeMaTUYECKO HayKOH SIBICHUM U MPOIIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJACITUPOBAHUS B HAYyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOJUMBIX JIJISl aIaliTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaAOIIOAATh,
CpaBHHBaThb, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaeHUA. OCBOCHHE Kypca anreOpbl 00ecrieunBaeT Pa3BUTHE
JIOTHYECKOTO MBIIUICHUsT OOYYalOIIUXCs: OHU WCTOJB3YIOT NEIyKTHBHBIE WU
WHIYKTUBHBIC PACCyKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE U
aHamornto.  OOydeHume  anreOpe  TpeArnojaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITEJIbHOM ~ JI€ATEIbBHOCTH OOYYalOIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 BIsSETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B cTpykType nporpaMMsl yue6HOTo Kypca «Anredpa» Jij1s OCHOBHOTO 00IEro
00pa30BaHMUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOJANUYECKUE JINHUU:
«Yucna W BBIUUCIEHUA», «AnreOpanyeckue BBIPAXKEHUA», «YpaBHEHUS WU
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX coaepKaTeIbHO-METOAMUYECKUX
JUHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUsS Kypca, B3aUMOJICHCTBYSI C
ApPyTMMHU €ro JuHusAMU. B Xxoze wusydeHuss ydyeOHOro Kypca 0OydaroIIMMCs
HOPUXOJUTCS JIOTUYECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbBIN
A3bIK. B CBs3M ¢ 3TMM B mporpaMMy yuyeOHOro kKypca «Amnredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEICTaBIEHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTEeMaTHIECKOTO 00pPa30BaHMSA U CIIOCOOCTBYIOIIHNE OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaThuyeckoro ss3bika. CopaepxkareabHOH |
CTPYKTYpHOH OCOOEHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJIbHEHIIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYaOLIUXCS
JIOTHYECKOTO MBIIUIECHUS, POPMHUPOBAHUIO YMEHUS MOJIb30BATHCSA aIrOpUTMaMHu, a
TaKXke MPUOOPETECHUIO MPAKTUYECKIX HABBIKOB, HEOOXOIUMBIX JJISl IOBCEIHEBHOM
Ku3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C pALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (OpPMHUpPOBAHHEM



IIPEACTABICHUN O AEMCTBUTEIBHOM YUCJIE. 3aBEPLUICHNE OCBOCHUS YU CIOBOW JINHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHHUIO.

Copeprxanue qByX anreOpandeckux JIMHUN — «AredpandecKkue BhIpaKeHHs»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Y OOyUarOUIUXCS
MaTEMaTUYECKOro anmapaTta, HEOOXOJIMMOIo JJIsi PEIIeHMs 3ajady MaTeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHbIH MaTepuall TPYyHIUPYETCS BOKPYT PallMOHAJIbHBIX
BbIpaK€HUU. Anredpa JEMOHCTPUPYET 3HAUCHHE MATEMATUKU KakK s3blKa JJis
NOCTPOCHHUSI MAaTEMaTUYECKUX MOJENE, OINUCAaHUA TPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3agaun oOyuenus anredpe BXOAST TaKkKe JaldbHelIIee pa3BuTre
AITOPUTMUYECKOTO MBIIIIEHUSI, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HAaBbIKAMU  JIEAYKTUBHBIX  PACCYXIACHHII.
[IpeoGpa3zoBaHrue CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeu
JUTSL ONTMCAHUS ¥ UCCIIEOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SABJICHUN B IPUPOJE U
oOmecte. M3yuenue marepuaia crnocoOCTBYET Pa3BUTHIO Y O0YyHAIOIINXCA YMEHHUS
UCIIOJIb30BaTh pa3jUYHbIE BBIPA3UTENIbHBIE CPEJCTBA S3bIKa MaTEeMaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
IpeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEIYIONIME OCHOBHBIE DPa3eibl COACPKAHUS:
«Yucna u BBUHUCIEHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPABEHCTBAY, « DYHKITUNY.

Ha u3ydenne yueOHOro Kypca « Anredpa» orsoautcs 306 yacos: B 7 Kitacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 yaca (3 yaca B HezeliO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (OPMBI 3amHUCH
npobeit k apyroil. I[loHsiTHE palMOHAIBLHOTO YMHCIIA, 3alKCh, CpPaBHEHUE,
yHOOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucel. ApudMeTHYeCKHe JEUCTBUS C
palMoOHaNBHBIMK YucIaMu. PemeHue 3agay U3 peaibHOM MPAKTUKUA HA YacTH, HA
JpoOu.

Crenenb C HaTypajJbHBIM TIOKa3aTeJIeM: OIpeJielieHne, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICNICHUs], 3aITUCh O0JbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOLEHTHI, PEILICHUE 3a7a4 U3 peaIbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
MPONOPIIMOHATIEHOCTH.

AuireOpanyeckue BbIpasKeHU

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C NepeMeHHOM. JlomycTrmbie
3Ha4YEeHUS NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXIY BEIUYMHAMH B BUJIE
dbopmynbl. Beraucnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, MpaBWia MpeoOpa3oBaHUs CyMM U
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TTOJIOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTrousieHa. C0KeHHe, BBIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAILIEHHOTO YMHOKEHHUS: KBaAPaT CyMMBbI
U KBajpar pazHoctu. Popmysia pa3HOCTU KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEWHOTO
ypaBHEHUS, PEellICHUE TMHEUHBIX ypaBHeHU . COCTaBIE€HUE YPABHEHUH 110 YCIOBUIO
3aga4u. Pelienne TeKCTOBBIX 3a4a4 C IOMOLIBIO YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsl IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEVHBIX YpaBHEHUN C JABYMs II€pEMEHHBIMH. PelieHue cucrteM ypaBHEHUU
CrIoco0OM MO ACTaHOBKH. [IpuMepsI peneHnst TEKCTOBBIX 33/1a4 C IIOMOIIIBIO CHCTEM
YPAaBHEHHU.

DyHKIUA



Koopaunara Toukn Ha npsmoil. YucinoBsle NpoMeKyTKH. PaccTostHue Mmexny
JIBYMsI TOYKAMU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (HOpPMYyIaMu.
Urenue rpadukoB peasibHbIX 3aBUcuMocTel. [Tonstre pynkuuu. I'paduk GpyHKIMU.
CroiictBa Qynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkmum y = [X|.
I'paduueckoe perieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIIACC

Yucsia v BLIYUCTICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UppallMOHATIbHBIX uKcesn. CBoONCTBa apuMETHIECKUX
KBa/IPaTHBIX KOPHEHW U UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKECHUIM
Y BBIYMCJICHUSAM. [[€eMCTBUTEIIBHBIC YHCIIA.

CrteneHb C LENbIM MOoKa3zaTesneM U e€ cBoricTBa. CTaHIapTHAs 3allKMCh YKCIa.

AJire0panyvecKne BbIPaKeHH s

KBanpatHblil TpEXusieH, pa3ioKeHUE KBAPATHOIO TPEXUIIEHA HA MHOKHUTEH.

AnreOpaunueckass ApoO6b. OCHOBHOE CBOWMCTBO anredpanyeckoil Japoowu.
CnoxxeHue, BbIYMTAHHME, YMHOXXEHHE, JeJIeHHe anredpandeckux JapoOei.
PanronanbHbie BRIpXKEHHS 1 UX TTPeoOpa3oBaHUeE.

YpaBHeHUs U HEPABEHCTBA

KBaapartnoe ypaBHenue, hopMyia KOpHEW KBaApaTHOTO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHMHM, CBOIAIIMXCS K JIMHEWHBIM W KBaJIpPaTHBIM.
[IpocTeiinme apoOHO-paMOHATBHBIC YPABHEHUS.

['paduueckas uHTEpHpeTans ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JIMHEHMHBIX YPAaBHEHHM C ABYMSI NE€PEMEHHbIMU. lIpumepnl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoooM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKIUMA

[Tonsitue pynkiuu. OOIACTh OMpeIeICHNs U MHOKECTBO 3HAUCHU I (DYHKITHH.
Crioco0b1 3aanus yHKITHIA.

I'padpux dbynxkummu. YUrenne cpoiictB dyHkumu mo e€ rpaduky. [Ipumeps
rpadukoB GyHKIIHNA, OTPAXKAIONUX PEeaTbHBIE TPOIECCHI.

ODYHKIIMY, OMHUCHIBAIONIME TPSIMYID © OOpaTHYI MPONOPIHUOHATHHBIC
3aBrucuMoCTH, ux rpaduxn. Oyukuun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pellIeHUE YPaBHEHUM U CUCTEM YPABHCHUU.



9 KUIIACC

Yucaa v BbIYMCICHUS

PannionanbHbie yucia, UppalMoOHANIbHBIE YUCIIA, KOHEUHbIE U O€CKOHEYHBIC
JecATUYHbIe N1poOou. MHOXECTBO JEHCTBUTENBHBIX YUCEN, JEHCTBUTEIIHLHBIC YUCTIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE NpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTHYecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIbHOCTh MPOLECCOB B
OKpPY’KaroIIEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIMYMHBI, TOUYHOCTh NMpUOInxkeHus. OKpyrieHue
yuces. [Ipukuika U oleHKa pe3yabTaToOB BEIYUCICHUI.

YpaBHeHUsS M HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOISIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHHe ypaBHEHUM, CBOJSIIMXCS K KBaApaTHBIM.
buksanparHoe ypasHeHue. [IpuMmepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEMECHEN Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PelieHune TEKCTOBBIX 3a7ad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH U ero rpaduk. Pemienue cucrem IBYX
JUHENHBIX YPaBHEHUN C IBYMS NIEPEMEHHBIMU. PelieHne cucteM AByX YpaBHEHUH,
OJIHO M3 KOTOpPBIX JHMHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW MEpPEeMEHHOW. PemeHuwe cucrem
JIMHEMHBIX HEPABEHCTB C OJIHOM TIlepeMeHHOW. KBajapaTHble HEpaBEHCTBA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DyHKIUMA

KBagpatnunas ¢ynkuusa, e€ rpaduxk u cBoiicTBa. [lapabGomna, KoOpauHATHI
BEPIIMHBI TapadoJIbl, 0OCh CHMMETPUHU MapadOJIbL.

Ipaduxu gyrxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux
CBOMCTBA.

YucaoBbie MOCIeI0BATEIbHOCTH U NPOTPeccHu

[lonsiTHe YMCTOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATENIbHOCTU
peKkyppeHTHOI hopmylioi u GpopMyIioii N-ro ujeHa.

Apudmerndeckass u reomerpudeckas nporpeccuu. dopmynsl N-ro wieHa
apu(pMeTHIECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBbI NEPBBIX N YICHOB.



N300pakeHne WIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOrpeccHid
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3ylTC:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHUSM  POCCHMCKHUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCIEIIHOW Mpo¢deCCHOHATBHOM
JESTEIBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM UHANBUIYAIBHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUH, pPacCyXIEHUIH, YMEHHUIO BUIETbH
MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JE€ATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPECTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
JESATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTHUS LMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKH U MAaT€MaTUYECKON KyJbTYpOH KaK CpPEACTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUINMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA W OTHbIXa, pEryspHas Quznyeckas
AKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedyieKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpYXaloUed cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM JJI OKpYKarouleil cpesibl, 0CO3HAHUEM TI100aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOsieM U MyTeH UX perieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM COLNMAJBLHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM UYHUCJIe
YMEHUE YUYUTBHCS y JAPYTUX JIOACH, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA PYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, INIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pELICHUs W JeUCTBUS, (OpPMYIHpOBaTh U OLEHUBATH PUCKU U

MOCTIENICTBUS, (HOPMHUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEeMAaTHUYECKUX
O00BEKTOB, TOHATUN, OTHOUICHUH MEXKIY MOHATUSIMH, (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJIUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBICE M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JIJIsl BBISBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX HU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAUBATH APryMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CcMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee MOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccieaoBaTeIbCKHE JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSAITEJIbHO YCTAaHaBIMBAaThb HCKOMOE U JaHHoOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE 10 YCTAHOBJIECHUIO 0COOCHHOCTEN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;
CaMOCTOATEIHHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJTyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHHUI;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIBUTATh
NPEATIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6Gora ¢ undgopmaumei:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh QopMy TpeacTaBieHus WHGOPMAIMH W WUIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod ©u UxX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEAIOKCHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1eJIsIMU OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTAX, JAaBAaTh MOSACHEHMS MO XOIYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0JIe 00CYKJEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIA€MOI TEMBI,
poO0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALICJIEHHBIE HA ITOUCK
pELIeHMs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHApY>KMBaTh pa3JIMYUE€ U CXOJCTBO IMO3ULIHMN, B
KOppPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yJbTaThl  pEIIEeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BaHUs, MPOEKTa, CAMOCTOSITENIbHO BBIOUPATh (hOpMAaT BBICTYIIJICHUS
¢ yu€ToM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEH ayIMTOpUH;

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHMBUTyaIbHON
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHX 3a/1ay;

OPUHUMATH 1I€JIb COBMECTHOM JESATENbHOCTHU, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OrOBapUBATHCA,
00CyX/1aTh MPOLECC U Pe3ysIbTaT padoThl, 00001aTh MHEHHS] HECKOJIBKHUX
JIIO/IEH;

y4acTBOBAaTh B TPYyNHNHoBbIX (opmax paboTel (0OCYyXIeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITIOJIHATH CBOIO YaCTh PaOOThI
U KOOPAMHMPOBATb CBOM JEWCTBUS C JPYTUMHU WIEHAMU KOMAaHJIb,
OLIEHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOLYKT IO KPUTEPHSM,
c(OopMyJIMPOBaHHBIM YYaCTHUKaMH B3aUMOICHCTBUS.

PeryjsiTuBHBIC YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISTH IUIaH, AJITOPUTM pEUIEHUs 3adadyd (WU €ro
4acTh), BBIOUpaATh CIOCO0 pelIeHUs ¢ yUYE€TOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPOBaTb U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM HH(POPMAITHH.

CﬂMOKOHTpOHB, AMOIUOHAIBbHBIN MHTEJJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [IPY PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIESITEIbHOCTH TOCTABJICHHOM LIEJIN U
YCJOBUSIM, OOBSICHATh MPUUYUHBI JOCTHXKEHUS WM HEIOCTHXKECHUS LETH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K koHiy oOydenuss B 7 kJjacce OOyYaromMiiCS TMOJMYYUT CIEAYIOIIHE
MpeMETHBIE PE3YIbTaTHI:

Yucsia ¥ BbIYUCTICHUS

BrinmonusTh, coueras YCTHbIE U MHChbMEHHBIE MPUEMBI, apumMeTuyecKue
JENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxoauTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSThH pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUW APOOHBIX BBIPAXKEHUU, COACPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OoT ogHOM (OPMBI 3amucu 4yuces K Japyrou (mpeoOpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JIECATUUHYIO JPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyIJIsITh ynCna.

BBIMOTHATH TPUKUIIKY U OIEHKY Pe3ysIbTaTa BBIYMCIECHUM, OIICHKY 3HAUYCHUN
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMHU.

[IpuMeHsTh TPU3HAKU IETUMOCTH, Pa3IOKEHNE Ha MHOKUTEIN HATYyPaTbHBIX
YuCell.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUHOHAIBHOCTBIO BEJIIUYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pelIeHUs 3a7a4 ¢ YYETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh aliredpandeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIeCCe OCBOCHUS yUeOHOT0 MaTepuarna.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BrlimonHaTs nmpeodpa3oBaHus [EJI0T0 BEIPAKEHHS] B MHOTOYJIEH TIPUBEICHUEM
M0JIOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BpINOnHAT yMHOXXEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWIEH, TPUMEHSTH (hOPMYJIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyniecTBisATh Pa3’I0KEHUE MHOTOWIEHOB HA MHOXHUTEIW C IOMOIIBIO
BBIHECEHHUS 32 CKOOKHM 00I11eTO MHOKUTEJIS, TPYINIUPOBKYU ClIaraeMbIX, IPUMEHEHUS
dbopMyT COKpaEHHOTO YMHOKEHHUSI.

[IpuMensTh npeoOpa3zoBaHUsi MHOTOWICHOB JJISI PEHICHUST Pa3IUYHbIX 3a7a4
U3 MaTEMAaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPAJbHBIMU IOKA3aTENSIMH IS
peoOpa3oBaHUsl BEIPAKCHHIA.

YpaBHeHUs 1 HEPpaBEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHssA MpaBUiIa
nepexoaa OT UCXOJHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABigeTcs
JIM YHCTIO0 KOPHEM ypaBHEHUSI.

[IpumeHsATh rpaguyeckue METObl MPU PEIIECHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YpaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'paUK JIMHEWHOTO YpaBHEHUS C IByMs
NEePEMEHHBIMHU, MOJB3YACH TpaUKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPABHEHUS.

Pemiath cuctemsl IBYX JIUHEWMHBIX YPAaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
quciie rpapuuecku.

CocTaBisaTh M pewmaTh JUHEHHOE YypaBHEHUE WU CHUCTEMY JIMHEHHBIX
YpaBHEHMI 110 YCIOBUIO 33/1a4U, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1ayy MOJy4YEeHHBIN pPe3yJbTar.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alMUCHIBATh YUCJIOBbIE TPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAWMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSHHE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00HEM paOOTHI.

Haxonute 3Hauenue GyHKIMH 10 3HaYEHUIO €€ apryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIW3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPA()UKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K kxoHmy oOydenus B 8 kJjacce OOyYarOImMICSA TMOIYYUT CIECAYIOIIHE
IPEIMETHBIE PE3YJIbTAThI:

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh HayaJdbHbIE MPECTABICHUS O MHOXECTBE JI€UCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUS, OKPYTJICHUSI U BBIYUCIICHHUM, N300pakaTh NEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOW MPSIMOM.

[IpuMeHsTs NOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIC KOPHU, WCIIOJIB3YS TPU HEOOXOAMMOCTH KAIBKYJSTOP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAXKEHUHM, COACPKAIIUX KBAaJApPATHBIE KOPHH, WCIOJbB3YS
CBOWCTBA KOPHEMN.

Ncnonw3oBaTh 3anucu OOJIBIIMX W MAJIBIX YKCEN C MOMOUIBIO JIECATUUHBIX
npobeit u crenenei yncia 10.



Aaredpanvyeckune BbIpakKeHHs

[IpuMeHAT, TOHSATHE CTEMEeHW C TIEeJBIM  [TOKa3aTelieM, BBIIOJHATH
npeoOpa30oBaHus BEIPAXKEHHM, COAEPKALIUX CTEIIEHU C LEIbIM MIOKa3aTesIeM.

BrITTOTHATH TOXIECTBEHHBIC TPE0Opa30BaHUS PAIMOHAIBHBIX BRIPAKCHUH HA
OCHOBE TPaBUJI ACHCTBUI HaJl MHOTOWICHAMH U aJITeOpandeCKUMHU IPOOSMH.

PackiianbiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumenHsaTs peoOpa3oBaHmsl BEIPAXKCHUN JJI PEIICHUS Pa3IMYHBIX 3a/71a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemaths NMHElWHBIE, KBaJpaTHBIC YpaBHCHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TIEPEMCHHBIMH.

[TpoBOIUTE MIpOCTEHIIINE UCCIASAOBAHNS YPABHCHHH M CUCTEM YpPaBHCHHM, B
TOM YHUCJIE ¢ IPUMEHEHUEM TpaUUuECKUX MPEICTaBICHUH (yCTaHABINBATh, UMEET
M ypaBHCHUE WJIM CHCTEMa YPaBHCHHUH PEIICHHS, €CJIU HMEET, TO CKOJIBKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1auu K €€ aiareOpanveckoit
MOJICIA C TIOMOIIBIO COCTaBJICHUS YPAaBHCHHUS WJIM CHCTEMBI YpaBHCHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3aJa4d IMOJYYCHHBIH pe3yiIbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIs1 CPABHEHMUSI, OILICHKH, pellaTh
JMHEHbIe HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IpapuuecKyro
WUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHAJIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMPEACNITh 3HaueHHe (YHKIUM MO 3HAYCHHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA (DYHKITUH 110 €€ TpaduKy.

CtpouTth rpadyKu JIEeMEHTAPHBIX (PYHKIIUHA BUAA:

y=k/x,y=x2,y=x3,y = |X|, Y = VX, OIHCHIBATH CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduxy.

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIETYIOIIHNE
IIPEIMETHBIE PE3yIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAILHBIE M HPPAIMOHALHBIE YHCTIA.

BrimonaaTs apudMeTndeckne ASHCTBUS C PallMOHATLHBIMU YUCIaMH, COUYETas
YCTHBIC W TIMCHMEHHBIE MPHUEMBI, BBITIOJIHITh BBIUMCICHUS C WPPANUOHATHHBIMU
YHCIIAMH.

Haxonute 3Ha4eHUS CTETICHEH C IEeTBIMU MTOKA3aTeIIMHA U KOPHEW, BEIYHUCIISATh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyTasTh JEWCTBUTEIBHBIC YHCIA, BBIMIONHATh NPHUKUAKY pPe3yJibTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.



YpaBHeHUS U HEPABEHCTBA

Pemats nuHENHBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILINECS K HUM,
pocTerme ApoOHO-pallMOHAIBHBIE YPABHEHHUS.

Pemate cucteMbl OBYX JIMHEWHBIX YPaBHEHMH C JBYMS IIEPEMEHHBIMH U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBIISIETCS JTUHEHWHBIM.

Pemiath TeKCTOBBIE 3ajayM alreOpauvdecKuM CIOCOOOM ¢ TOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUS WUJIM CUCTEMBI JIBYX YPAaBHEHUN C JBYMs IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE€ C MPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBaTh, UMEET
JU YpaBHEHHE WJIM CHCTEMAa YPAaBHEHUM PELIEHHUs, €CJIM UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHre HEPAaBEHCTB Ha YMCIOBOW MPSIMOM, 3alUCHIBATh PELIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucrteMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300paxkaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOi, 3aMUCHIBATH PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loka3biBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOM IJI0CKOCTH IpadukoB QyHKIM Buaa: y = KX, y =
kx + b,y =kix,y =ax2 + bx + ¢,y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K02((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (YYHKITHHA.

Crpouth M n300pakaTh CXeMaTH4YECKH TI'padUKH KBaIpaTUUYHBIX (YHKIIUH,
OMMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUI 1O UX Tpadukam.

PacrioznaBaTh kBagpaTnyHyro QyHKIHIO 1O (popmylie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PU3UKH, TEOMETPUH.

YmncJioBbIe MOCTIEA0BATEIbHOCTH M MPOTPecCuH

PacrioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO IPOTPECCUH TTPH Pa3HBIX
croco0ax 3a7aHusl.

BhIMIONHATS  BBIYHCIICHUS C  HUCHOJb30BaHMEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMHU Ha KOOPIAWHATHOM
MJIOCKOCTH.

Pemates 3amaum, CBsS3aHHBIC C YMCIOBBIMH IIOCJIEIOBATEIHLHOCTSIMH, B TOM
YHCIIe 3a/1a4d U3 PeaTbHOM JKU3HU (C UCIOJIB30BAHUEM KaJIbKYISITOPA, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Kontpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BeUUCiICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AJITCOPaHeCKHE BIpaXCHHA 27 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopyuraret u rpagmki. Gyicuum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> TosTopenne u 0bodmente 6 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O
- 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebGpanyeckue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckre BhIpaKEHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 https://m.edsoo.ru/7417af8
bubnuoreka [JOK
8 DyHiuii. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKwHH. Tncn0BLIC PyHKIIHA o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpEHHE i 0600meHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne | HammeHoBaHue
(uudgposbie)
n/ | pasieioB H TeM Bcer | Konrpoasn | IIpakTnyeck
o0pa3oBaTe/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Yucna u
S — bu6mmorexa [IOK
1 y ' 9 https://m.edsoo.ru/7f41
JlelicTBUTEIbHBIE 9dos
qucia
YpaBHeHud u
HEpaBEHCTBA. bubnuorexa [JOK
2 YpaBHEHHS € 14 1 https://m.edsoo.ru/7f41
oJTHOH 9d08
MepEMEHHOMN
YpaBHeHud u
HeDABEHCTEA bu6moreka [IOK
3 C P ' 14 1 https://m.edsoo.ru/7f41
HCTEMBI ) 908
YpaBHCHHIA =
YpaBHeHus u bubnuoreka [IOK
4 HEpPaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBenctpa 9d08
bu6mmoreka [IOK
5 OyHKITUN 16 1 https://m.edsoo.ru/7f41
9d08
Yucnoselie bu6mmoreka [IOK
6 MOCJIeI0BATEIILHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
[ToBTOpEHME,
oGobmerHe bu6mmoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f41
cUCTeMaTH3aIHs
. 9d08
3HAHUH
OBILEE
KOJIMYECTBO
102 6 0
YACOB I1IO
I[MPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ei]OB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeYnTh U3yYEHHE CBOWMCTB M pa3MepoB (UTYyp, UX
OTHOLLIEHHH M B3aMMHOE PACIOJIOKEHHE, ONUPAETCd Ha  JIOTHYECKYIO,
NOKa3aTeNbHY0 JIMHUIO. LIEeHHOCTh M3y4YeHHs F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKAECHUS, CTPOUTH JOTHUECKUE YMO3AKIIOUEHUS, 10KA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyk’JeHuss «OT MPOTHUBHOIO», OTAMYaTh CBOMCTBA OT IPU3HAKOB,
(dbopMynHpoBaTh 0OpaTHBIE YTBEPKACHUS.

BTopoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOydaromuiicss JOJDKEH Hay4YUThCS
OTIPEJICIUTh TE€OMETPUYECKYI0 (UTYpy, OMUCATh CIOBAMU JAHHBIA YEepTEX WIU
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabens wiu Tpedyemble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JIMHUSA B W3yYEHUU T€OMETPHUHU.
[Ipu pemieHuun 3amay MPAKTUYECKOTO XapaKTepa OOYYaroIUNCS YYUTCS CTPOUTH
MAaTeMAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUYEOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIOJIB30BATh OMPENENIEHUsI TEOMETPUUECKUX (PUTYD
U TIOHSTHM, EMOHCTPUPOBATh NMPUMEHEHUE MOJYYECHHBIX YMEHUU B (PU3UKE U
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTops,
«Tpuronomerpruueckue CcooTHOmIEHUs», «Meron koopauHaT» U «Teopema
[Tudaropay.

VYyeOnbiii kypc «I'eoMeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIC DPa3eIibl
conepxkanusi: «['eomerpuyeckue ¢urypel u uX CBOHCTBa», «M3mepenue
FEOMETPUYECKUX  BEIUYUH», «JleKkapTOoBbl KOOpPAMHATHI Ha  IUIOCKOCTWY,
«Bekrops», «JIBrxeHus miockocty, «I[IpeodpasoBanus mo100us».

Ha m3yuenune yuebnoro xkypca «['eomerpusi» orBogutcst 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B Hezielni0), B 8 Kilacce — 68 yacoB (2 yaca B HeeN0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJIENIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Hauansneie noustusa reomerpun. Touka, psmas, OTpE30K, Jdyd. Yroi. Buasl
yrioB. BeprukanbHble U CMEXHble yIubl. buccexkrpuca yrma. Jlomanas,
MHOTI'OYTOoJbHUK. [lapaienbHOCTh U NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummetrpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMmmeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUMKHA. TpeyronbHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHukU. HepaBeHCTBO
TpEeyroJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yIJIOB TPEYTroJbHUKA.
BHenrnue yriel TpeyrojibHUKA.

[IpsMoyTONbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEIEHHON K THIIOTEHY3€. [Ipu3Haku paBeHCTBA IPSAMOYIOJIBHBIX
TPEYTroJbHUKOB. [IpsSMOYTONBHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrie W OosblIell CTOPOHE TPEeYroJbHUKA.
IlepnieHAUKYJIAp U HAKIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CEepeIUHHBIN
NEPIEHAUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTh W Kpyr, XopJla U JuUaMmMeTp, HuX CBOHcTBa. B3aumHoe
PacCIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas U cekylas K OKPY>KHOCTH.
Okpy>XHOCTb, BIHCaHHasg B Yroi. BnucanHas W onucaHHas OKPYKHOCTH

TPEyTrOJIbHUKA.
8 KUIACC

UYereipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
ClIy4dau mapajuieiorpaMMoB (TIpSIMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKH H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHUOHATBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp macc TpeyroibHuKa.

[logoOue TpeyronbHUkKoB, KodhduuueHnt nogodus. I[lpusnaku nomodus
TPEyroiabHUKOB. [IpuMeHenre no1o0us npy penieHuy NpakTHUYEeCKUX 3a/1au.



CaoiicTBa miomaneit reomerpuyeckux ¢uryp. DopMynbl s TUIOIAIA
TpeyrojibHUKa, Mapaienorpamma, pomoda u Ttpaneuuu. OTHOIIEHUE TIUIOMIaAeH
noJ00HBIX (Uryp.

Bpruuciienue mmomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MIPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrja MpPSMOYTOJbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpUroHOMETpUYEeCKHe (QYHKIUU
yriioB B 30, 45 u 60°.

BriicaHHbI€ M IEHTPAJIbHBIE YTJIBI, YTOJ MEXKIY KacaTEIbHOU U XOPIOU. Y TJIbI
MEXIY XOpAaMH M CEKyIUUMHU. BIMCAaHHBIE UM ONMMCAHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonokeHue AByX okpyxHocrtei. Kacanue okpyxuocted. OOriue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyIibl MpUBEICHUS.

Pewienne TpeyronbHuKOB. Teopema KOCHHYCOB U TEOpeMa CUHYCOB. Penienue
PaKTUYECKUX 3a]1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmogpodus. [lomodre cOOTBETCTBEHHBIX II€MEHTOB.

Teopema O NPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KacaTeIbHOM.

Bektop, mimHa  (MOIyJb)  BEKTOpA,  COHAMNPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAIPABJIECHHBIE BEKTOPHI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OMNEpallMd HaJ BEeKTOpamMu. Pa3jioxkeHue BeKTOpa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl BekTopa. CKalIsipHOE IPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS MPSIMOM U OKPY’KHOCTH B
KOOpJMHATaX, MEPEecEeYeHUe OKPYKHOCTEW W NpsIMbIX. MeToa KOOpAHHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPYKHOCTH. ['paycHas u paguaHHas
Mepa yrila, BBIYUCIEHUE IJUH Iyr OKpyxkHocTed. Ilmomaas Kpyra, cekropa,
CErMeHTa.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dJIeMEeHTapHBIC
npeactanieHus). [lapannensHsiil neperoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«l'eomeTpus XapaKTEpU3yHOTCS:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MAaT€MaTUK{, LEHHOCTHBIM  OTHOIIEHUMEM K  JIOCTWKEHMSIM  POCCHMCKHX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCIEIIHOW Mpo¢deCCHOHATBHOM
JESTEIBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM UHANBUIYAIBHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUH, pPacCyXIEHUIH, YMEHHUIO BUIETbH
MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUCHTALIMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IPECTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
NEATEIIbHOCTH, JTANlOB €€ Pa3BUTHS M 3HAYMMOCTH I Pa3BUTUSA LIMBWIM3ALNH,
OBJIQICHUEM SI3BIKOM MAaTEMATHKHM M MAaT€MATHUYECKOM KYJIBTYPOU KAaK CPEICTBOM
IIO3HAHUSA MHpPA, OBJIAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIECI0BATEIbCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA W OTHbIXa, pEryspHas Quznyeckas
AKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedyieKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpYXaloUed cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM I OKpYKaroleil cpesibl, 0CO3HAaHUEM TI100aTBHOIO
XapakTepa SKOJIOTHYECKUX MpoOsieM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM COLNMAJBLHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM UYHUCJIe
YMEHUE YUYUTBHCS y JAPYTUX JIOACH, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA PYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, INIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pELICHUs W JeUCTBUS, (OpPMYIHpOBaTh U OLEHUBATH PUCKU U
noceacTBUs, (GOPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue AecTBUA:

e BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUNW MEXIy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEeIeICHNs] ~ TIOHSTHH,  YCTAaHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
KIaccu(uKaIi, OCHOBaHUSI i OOOOIIEHHWS W CpPaBHEHHS, KPUTECPUU
IPOBOAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyIHpOBaTH ©  NPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, [AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJNb30BAHUEM 3aKOHOB JIOTUKH, JAENYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUMN (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh apPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;
BbIOMpaTh CMoco0 pelieHus y4eOHOW 3anauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BBHIOUPATh HaumOoJee MOAXOAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHE JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIONIUE NPOTUBOpEUUE, Npodiemy,
CaMOCTOSAITEJIbHO ~YCTAHABIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIOTE3Y, aprTyMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIBHO (POpMYNIUPOBaTH 000OIIEHNS W BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HAOIO/IEHUs, HMCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTyYE€HHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6Gora ¢ undgopmaumei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh (QopMy TpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJYy pELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0Jie 00CYX/I€HHsI 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIa€MON TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MOMCK
pELIeHMs], CONIOCTABISATh CBOM CYKJICHUS C CYKJICHUAMHU APYTUX YYACTHUKOB
yanora, OOHapy>KUBaTh PAa3U4YUE U CXOJICTBO IMO3UIMNA, B KOPPEKTHOMU
dbopme hopmMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

IPEJICTABISATh PE3YJIbTAThl PEIICHUS 3aa4d, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS ¢ yUETOM 3a/1a4
pe3eHTAlMi 1 0COOEHHOCTEN ayAUTOPHH;

NOHMMATh W MCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHON U MHAMBUAYAIbHOU
paboThl MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

OPUHUMATH 1I€JIb COBMECTHOW JEATEIbHOCTH, IMIAaHUPOBATh OPraHU3ALINIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
00CyX/1aTh MPOIECC U pe3yiabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIIOIEH;

y4acTBOBaTh B TpynmoBbiXx ¢opmax paboTel (00cyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U JAPYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPOWHUPOBAaTH CBOM JIEUCTBUSA C JPYTMMH 4YI€HAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMIMNA MPOAYKT MO KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUS.

PeryisiTuBHBbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUU.

CaMOKOHTpOHL, AMOIUOHAIbHBIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPHU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSICHATh HMPUYMHBI JOCTHKEHUS WM HEJOCTUKEHHUS IIENH,
HaXOJIUTh OMNOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K koHiy oOydenuss B 7 kJjacce OOyYaroImMiiCS TMOJIYYUT CIEAYIOIIHUE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh uW3ydeHHBIE TeOMeTpUueckue (UTyphl, ONPENeTsiTh UX
B3aMMHOE PAaclOJOKEHHE, H300pakaTb TI'€OMETpUYECKUE (UTYPBI, BBIIOJIHATD
YEPTEKHU I10 YCIOBUIO 3a7aud. VI3mMepsTh TMHEWHBIE U YIJIOBbIE BEJIMYUHBI. Pemars
3a7]a4¥ HA BBIYMCJIEHUE IJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate rpyOyl0 OIIEHKY JMHEWHBIX W YIJOBBIX BEJIUYHMH IMPEIMETOB B
peanpbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouTh 4epTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIL30BaTh
MPU3HAKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJLHUKOB MIPH PEIICHUU 33/1a4.

[IpoBOUTH JOTHUYECKHUE PACCYXKIACHUSI C HUCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM ME€IHMaHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJILHOTO TPEYTOJIbHUKA,
B PEILICHUU T€OMETPUUECKUX 3a]1a4.

Onpenenste NapaIeIbHOCTD NMPSMBIX C ITOMOIIBIO YTIIOB, KOTOpPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTs NapajyielIbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSMOM.

Pemats 3amaun Ha Ki1eTyaToil Oymare.

[TpoBOAUTH BEIYMCICHUS U HAXOAUTH YUCIIOBBIE U OYKBEHHBIE 3HAYCHUS YTJIOB
B F'€OMETPUYECKUX 3a/Jadyax C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTJIOB, OOpa30BaHHBIX TNPU TEPECEYCHUU IBYX
NapaJuIeIbHbIX MPSAMBIX CEKyLIeW. Pemars npaktuiyeckue 3aadyd Ha HaXOXKIACHUE
YIJIOB.

Bnagers moHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEAeIIsITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK r€OMETPUUYECKUE
MecCTa TOYEK.

@opmMynUpPOBaTh ONPEACIEHUS] OKPYKHOCTH M Kpyra, XOpAbl W JHaMeTpa
OKPYKHOCTH, ITOJIb30BATHCSI X CBOWCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pELICHUY 3a1ay.

Bnagere moHsATMEM ONMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lomb3oBaThCcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAWHHBIC
NEPIECHAUKYJISPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOU TOUKE.

Brnageres noHsiTHeM KacaTtelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIIPHOCTH KacaTeJIbHOM U pagnyca, NPOBEAEHHOTO K TOUKE KACAHUS.



[Tonb30BaThCSA MPOCTEUIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMM, TTIOHUMATh
UX MPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C ITOMOIIBIO HUPKYJIA U
JIMHENKHU.

K koHmy oOydenus B 8 kJjacce OOyYaromMiiCs TMOJTYYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMM IIPU PEIICHUHU T€OMETPUUECKUX 3a1a4.

[IpyuMeHsATh CBOICTBAa TOYKM TMEpPECEUYEHUs] MEIHWaH TPeyrojbHUKa (1LIeHTpa
MAacc) B pEILIEHUH 3a/1ay.

Bnaners nonsiTueM cpeHel TMHUM TPEYTOJIbHUKA U TPAMCIIUH, IPUMEHSITh UX
CBOMCTBA IIpU pPELICHUH reoMeTpudeckux 3anad. llons3zoBarbes Teopemoint daneca
U TEOpPEeMO O MPONOPUUOHAIBHBIX OTpe3KaX, NPUMEHSATh MX I PEIICHHS
NpPaKTUYECKUX 3a]a4.

[IpuMeHsTh pU3HAKK TTOA00US] TPEYTOTBHUKOB B PEIICHUU F€OMETPUUCCKHUX
3a/1ad.

[lonb3oBaThcst Teopemoi I[ludaropa npns permieHUsT TE€OMETPUYECKUX H
npakTrueckux 3aaad. CTpOouTh MaTeMaTUYECKYO MOJENb B IPAKTUYECKUX 33/1a4ax,
CaMOCTOSITEIIBHO AENAaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JJIMHBI.

Brnanerp TOHATMSIMM CUHYyCa, KOCHHYCa MW TaHIE€HCAa OCTPOrO yrIJja
IPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMU MOHATUSAMM [JJIS1 PEILICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAb TPEYTOJIbHUKA U TUIOUIAJH
MHOTOYTOJIbHBIX ~ (puryp  (monb3ysiCh, TJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHATh NOIyYEHHbIE YMEHHUS B TPAKTHUYECKUX 3a/1a4ax.

Binanerp NOHATHSMHM BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIJaX MEXKAY XOpAaMu (CEKYyIIMMHU) U YIIIe MEXKIY
KacaTeJIbHOW M XOPAOM MPHU PEIICHUU N'€OMETPUUECKUX 3aad.

Brnanerb moHSATHEM ONHCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJbHUKA [IPU PEIICHUH 3a]a4.

[IpuMeHSATh MOJNyUYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJENH ISl 33/1a4 pEeaIbHON JKU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C MPUMEHEHUEM TMOJ00MS U TPUTOHOMETPUHU (IMOIB3YACh, TJI€ HEOOXOIUMO,
KIBKYJIATOPOM).

K koHmy oOydenuss B 9 kjacce OOyYarolIMiiCs TMOJIYYUT CIEAYIOIIHE
peAMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C WX
MOMOIIBI0 PA3IMYHbIE 3JEMEHTHl MPSMOYIOJBHOIO TPEYroJibHUKA («pelieHue



MPSIMOYTOJIBHBIX TPEYTONbHUKOBY). HaxonuTh (C MOMOIIBIO KATbKYJISATOPA) AJITUHBI
Y YTJIbl JJ151 HETaOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs (popMysiaMH MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJECTBOM JIJIl HAXOXKJIEHUS COOTHOLIEHUH MEXJIy TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMM.

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCMHYCOB JIJISl HAXOXKICHUS Pa3IUUHBIX
AJIEMEHTOB TPEYroibHUKA («PELIEHUE TPEYroJbHUKOBY), MPUMEHATh HX MpH
pELIeHUH TeOMETPUUYECKUX 3a/1ay.

Bnangets nonsTusiMu npeoOpazoBaHus 10100us, COOTBETCTBEHHBIX AJIEMEHTOB
noo6HbIx ¢uryp. Ilonp3oBarbesi cBOMCTBaMHU MOAOOUS MPOU3BOJIBHBIX (QUTYD,
YMETh BBIYMCIATH JIJIUHBI M HAXOIUTh YTkl Yy MOAOOHBIX ¢uryp. IlpumeHsTH
CBOICTBAa MOA00MS B TMPAKTUYECKUX 3ajadax. YMETh MPUBOIUTH MPUMEPHI
NOJI0OHBIX GUTYP B OKPYXKAIOIEM MHUPE.

[Tonb3oBaThCs TEOPEMaMu O MPOU3BEICHUU OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBAJpaTe KacaTelbHOM.

[lonb3oBaThCs BEKTOpAMHU, MOHUMATh HMX TEOMETPUYECKUA U (U3HUECKHI
CMBICII, MPUMEHSATh WX B PEUICHUU TEOMETPUYECKUX U (PU3MYecKux 3ajad.
[TpuMeHsTH CKaNsipHOE MPOU3BEIEHUE BEKTOPOB ISl HAXOXKJICHUS JIJTUH U YTJIOB.

[Tonp30BaThCs METOIOM KOOPJMHAT Ha INIOCKOCTH, IPUMEHSTH €T0 B PEIIEHUN
reOMETPUYECKUX U MPAKTUUECKUX 3ajad.

Bnagerp NMOHATHUSMU NPaBUIBHOIO MHOTOYT'OJIBHHMKA, JIMHBI OKPY>KHOCTH,
JUIMHBI AYTH OKPY>KHOCTH M PaJMaHHOM MEpbI yria, yMETb BBIYMCIATH IJIOLIAAb
Kpyra u ero yactei. [IpuMeHsATh noayueHHbIe YMEHMSI B IPAKTUYECKHUX 3a]a4ax.

Haxoauts ocu (Miau LEHTpHI) CUMMETpUU (GUTYDP, HNPUMEHSATH JBHKCHUS
IUIOCKOCTH B MPOCTEHIINX CITydasX.

[IpuMeHATh MOJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHUECKUe
MOJIEH JJIs 33]1a4 peajbHON KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUNCICHMUS
C NPUMEHEHHEM TMOAOOMS M TPUTOHOMETPUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0OXO0IUMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
IIpocrenmue reomeTpuueckue GUrypsl u
1 I/I)I() cBoiictBa. U3me epHI/Ie FGOMS")F I/Iy‘—IpeCKI/IX 14 bubmorexa HOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 Tpeyrobniit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBIE, CYMMa YTJIOB 14 1 bubnuoreka [IOK
TPEyTroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XKHOCTh U KpyT. ['eoMeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Hostopenne, obobumenne sHannuii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[NPOI'PAMME
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8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo0.ru/7f417e18
Teopema daneca u TeopeMa o
2 MPOIOPLIMOHAIBHBIX OTPE3KaX, MOJOOHEIE 15 1 bubmmorexa [OK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomanes. Haxoxaenue miomanen
3 Tpe II{IOJiIBHHKOB " lljmoro roiﬂix ¢bur 14 1 Bubmmorexa [IOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomany mogoGHBIX puryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>XHOCTH. BriricanHbie u
5 ONMCAHHBIE YETHIPEXYTOJbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY’KHOCTEH
. bubmuoreka [JOK
6 Tostopennue, 0dodmente snanuii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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9 KUIIACC

N HaumenoBanu | KosnuecTBo yacoB DJIeKTPOHHBbIE
" | e pa3uesioB u (undpoBbIe)
n/ Bcer | KoHTpoJubH IIpakTH4eck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThI He padboTsbl
NMPOrpaMmblI pecypchl
Tpuronomerpu
. Teopemsl
bubmmoreka [{OK
KOCUHYCOB U
1 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemienue
TPEYTOJIHLHUKOB
[IpeobpazoBan
W€ TOI00H. bu6moreka [IOK
2 Metpuueckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIIICHUS B 12c
OKPYXHOCTH
bu6moreka [IOK
3 BexTopst 12 1 https://m.edsoo.ru/7f41a
12c
JlexapToBBI bubnuoreka [IOK
4 KOOPJIMHATHI Ha 9 1 https://m.edsoo.ru/7f41a
MJIOCKOCTH 12¢
[IpaBunbHbIC
MHOTOYT'OJIbHH
ku. JnnHa
bu6mmoreka [JOK
OKPY>KHOCTH U
5 8 https://m.edsoo.ru/7f41a
ILJIOIIA b
12c
Kpyra.
Brruucnenue
TIonaaen
JBiKenus bubmuoreka [JOK
6 6 https://m.edsoo.ru/7f41a
TJIOCKOCTH
12c
[ToBTOpEHME,
oGoGmeHHe bubnmuoreka [JOK
7 ’ 7 2 https://m.edsoo.ru/7f41a
cUcTeMaTu3aIu
3 12c
s SHAHHH
OBILEE
KOJIMYECTBO
68 6 0
YACOB I1O
[MPOTPAMME
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HHOACHUTEJIbBHASA 3AIIMCKA
OBLIASA XAPAKTEPUCTUKA YYEBHOT'O KYPCA "MATEMATHUKA"

[Ipeamer "BeposTHOCTH U CTaTUCTUKA" SIBISIETCS pa3zesioM Kypea "Marematuka". Pabouas
nporpaMMma 1o mnpeamery "BeposTHocTb U craTHCTHKA"' a1 oOydarommxcss 7-9 KilaccoB
pa3pabotana Ha ocHOBe @enepanibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa
OCHOBHOTO 00mero o0pa3oBaHHss C YYETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,
MPEIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil poccHiicKOoro oOpa3oBaHuS,
KOTOpBIE 00ECIEUNBAIOT OBJIA/ICHUE KIIFOYEBBIMU KOMIIETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY IS
HENpPEephIBHOIO O0pa30BaHMS U CaMOpPa3BUTHUS, a TaKXkKe IEJIOCTHOCTh OOIIEKYJIbTYpHOTO,
JUYHOCTHOTO W TIO3HABATEIBHOTO DPa3BUTHA OOydalommxcs. B mporpamme ydTeHBl HUICH U
nosoxkenust KoHmenium pa3BuTrs MareMatnueckoro oopasoanus B Poccuiickoit deneparuu. B
amoxy 1u(poBoi TpaHchopMauK BceX cep UeTOBEYECKON JEATEIHHOCTH HEBO3MOXKHO CTATh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTeMaTHYECKOW MOJITOTOBKH. YK€ B
IIKOJIE MaTeMaTHKa CITYKHT OTIOPHBIM MTPEIMETOM JUTS U3YYEHUSI CMEKHBIX TUCIMIUIHH, a ITOCIe
LIKOJIBI peaibHOH HEOoOXOJMMOCTBIO CTAaHOBHUTCS HENpEepbIBHOE OOpazoBaHHE, 4YTO Tpelyer
TIOJTHOIIEHHOW 0a30BO# 0011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJIE M MAaTeMaTHYECKOM.
D10 00YyClOBIEHO TE€M, 4YTO B HAllM JHU pacTeT 4YHUCIO TMpoQeccuid, CBA3aHHBIX C
HETIOCPEJICTBEHHBIM TPUMEHEHHEM MaTeMaTHKH: W B cdepe DKOHOMHKH, W B OW3Hece, W B
TEXHOJIOTMYECKUX O00JIaCTAX, M Jaxe B TyMaHUTapHbIX cdepax. Takum obOpazom, Kpyr
IIKOJIbHUKOB, U1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUUMBbIM MPEAMETOM, PaCIIHPSETCS.

[IpakTryeckas MoJIe3HOCTh MaTEMaTHUKU O0YCJIOBIIEHA TEM, UTO €€ MPEAMETOM SBIISIOTCS
(yHIaMeHTallbHbIE CTPYKTYphl HAIIETO MHUpA: MPOCTPAHCTBEHHbIE (POPMBI U KOJINYECTBEHHBIE
OTHOIICHUSI OT TMPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIBITE, J0 JOCTATOYHO
CIIO)KHBIX, HEOOXOIMMBIX Uil Pa3BUTHUA HAYYHBIX M MPUKIAAHBIX HJeH. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHHUM 3aTpyJHEHO NMOHUMAaHHE MPUHLHUIIOB YCTPOMCTBA M HCHOJIB30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPHUATHE M HMHTEpHIpEeTalus pa3HOOOpa3HON COLMAIbHOMH,
SKOHOMUYECKOM, MOoMUTHYECKO nHpopmannu, ManodhdeKTUBHA MMOBCEAHEBHAS MPAaKTUYECKas
NesTeNnbHOCTh. KakoMy 4YeloBeKYy B CBOCH JKM3HHM MPHUXOAUTCS BBIMOJHATH pPacueThl U
COCTaBIISITh AJITOPUTMBI, HAXOAUTh U MPUMEHITH (OPMYJIBI, BIAJETh TPAKTHUECKUMU IPUEMAMU
TreOMETPUUECKUX H3MEpPEHUIl U MOCTPOEHUH, YuTaTh HMH(OPMAIMIO, MPEJCTABICHHYIO B BHJE
TabNMuI, AMarpaMM U TpaduKOB, JKUTh B YCIOBUSX HEONPENCIICHHOCTH W MOHHMMATh
BEPOSITHOCTHBIN XapakTep CIy4yailHbIX COOBITUH.

OnHOBpeMEHHO ¢ pacmMpeHueM cdep NpUMEHEeHHs MaTeMaTHKd B COBPEMEHHOM
o01ecTBe Bce 0osiee BaXKHBIM CTAHOBUTCSI MaTEMAaTHUYECKU CTUIIb MBIIUIEHUS, TPOSBIISIOIIUNCS
B OIIPEJIEJICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3y4eHns MaTeMaTUKU B apCEeHal IPUEMOB
U METOJOB MBIIIJICHHUS YEJIOBEKAa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCA MHAYKLUS U JeTyKIHs,
0000IIeHNe W KOHKPETH3alus, aHalu3 M CHHTE3, Kiaccu(UKaluss W CUCTeMaTH3alus,
abctparupoBaHue M aHanorus. OOBEKTHI MaTeMaTHMYECKMX YMO3AKJIIOUEHHUH, MpaBuUia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (popMysupoBaTh, OOOCHOBBIBATH M JIOKAa3bIBaTh CYXKAEHHUS, TEM CaMbIM PpPa3BHUBAIOT
JIOTMYECKOe MbINUIeHHe. Benymas poib NPUHAAICKUT MaTeMaTHKe M B (HOPMUPOBAHHU
AITOPUTMUYECKON KOMIIOHEHTBI MBIIUICHUS] U BOCIIUTAHUHA YMEHUM IEHCTBOBATH 10 3a/laHHBIM
aIropuTMaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mpouecce peleHus



3aJa4 — OCHOBOM y4ueOHOW JEATENbHOCTH Ha ypOKaX MaTeMaTHKH — pa3BUBAIOTCS TaKXKe
TBOPUYECKAsl U IPUKIIaJHAs] CTOPOHBI MBIILIJICHHUSL.

OOyueHne MareMaTHKe JacT BO3MOXKHOCTh pa3BUBaTh y OOYYarOIIUXCS TOYHYIO,
panroHanbHYI0 U HH(GOPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOoJee MOIXOASAIINE SI3bIKOBEIC,
CUMBOJIMYECKUE, TpaUuecKue CpeACTBAa I BBIPAKEHUS CYXICHUM M HArJIsgHOrOo UX
IIPEACTABIICHMUS.

HeoOxoaumMpIM KOMIIOHEHTOM O0ILEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
oO1iee 3HAaKOMCTBO C METOAAMM IO3HAHUS JEHCTBUTEIBHOCTH, IPEICTABICHUE O MPEAMETe U
METO0/1aX MaTeMaTHKH, UX OTIMYUN OT METOJOB APYTUX €CTECTBEHHBIX U T'YMaHUTapHbIX HayK, 00
OCOOECHHOCTSIX NMPUMEHEHUS] MaTeMaTUKU JUIsl PEIIeHNs HAyYHbIX U MPUKIAAHBIX 3a7ad. Takum
o0pa3zoM, MaTeMaTHYecKoe 00pa3oBaHUE BHOCUT CBOM BKJIaJ B ()OPMHPOBAHUE OOIIEH KYIbTYpPbI
YEIJIOBEKA.

N3yuenne mMaTreMaTWKu TaKXe CIIOCOOCTBYET ACTETHYECKOMY BOCIUTAHHMIO YEJIOBEKA,
MOHMMAHUIO  KpPacoTbl M  M3AIIECTBA MATEMATHYECKUX  PACCYKACHUW, BOCHPUSITHIO
reoOMeTpUIeCKuX (OopM, YCBOCHHIO UACH CUMMETPHH.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

B coBpemMeHHOM WH(PPOBOM MHpE BEPOSTHOCTh W CTATHUCTHKA TPU OOpETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PCHUsS NMPAKTUYCCKUX IMPHIOKEHHHA, TaK U MX POJH B
o0Opa3zoBaHNM, HEOOXOAMMOM KaXKI0OMY YesloBeKy. Bo3pacraer unciio npodeccuid, mpy OBIaICHUN
KOTOPBIMH TpeOyeTcs Xxopoiasi 6a30Basi OJr0TOBKA B 00JIACTH BEPOSITHOCTH U CTATUCTHKH, TaKast
MOJITOTOBKA BaKHA ISl MPOJOJDKEHHS 00pa30BaHUS W IS YCIEIIHON NpodecCHOHATLHON
Kapbepbl. KaXkIplii 4eI0BEeK MOCTOSIHHO NMPHHUMAET PEUICHHS Ha OCHOBE MMEIOUIMXCS Y HEro
JTaHHBIX. A 11 0OOCHOBAHHOI'O TPUHSTHS PEIICHUS B YCIOBUSX HEIOCTATKAa WM HM30BITKA
uHbopMaMd HEOOXOJAUMO B TOM YHCIE XOpOIIO CHOPMHPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTHYECKOE MBIIIIICHHE.

VIMeHHO MO3TOMY OCTpO BCTajla HEOOXOAMMOCTb C(HOPMHUPOBATH y OOyYaroIIUXCS
(YHKIMOHATBHYIO TI'PaMOTHOCTb, BKJIOYAIOUIYI0 B ce0sf B KauecTBe HEOThEeMJIEMOM
COCTABJIAIOLICH yMeHHe BOCIPUHUMATh M KPUTHUYECKH aHAJIM3MPOBaTh HHGPOPMALHIO,
[IPEJCTABICHHYIO B pa3IMyHbIX (hOpMax, IOHUMATh BEPOSTHOCTHBINA XapaKTep MHOTUX pPealbHbIX
IIPOLIECCOB M 3aBUCUMOCTEH, IPOU3BOIUTH NPOCTEHIIINE BEPOATHOCTHBIE pacueThl. 3HAKOMCTBO C
OCHOBHBIMH NPUHIMIIAMH cOOpa, aHaIM3a U MPEACTaBIECHUS JaHHBIX U3 pa3IMYHbIX cep KU3HU
of1ecTBa U rocyjaapcTsa mpuoodiaer oOydaronmxcsi K oOleCTBeHHbIM HHTepecaM. M3yueHue
OCHOB KOMOMHATOPHUKH Pa3BUBAET HaBBIKM OpraHU3alluy Iepedopa U MoJIcueTa Yrcia BApUaHTOB,
B TOM 4YHClle, B NPUKIATHBIX 3a7ayaX. 3HAKOMCTBO C OCHOBaMH TeOpUH TrpadoB co3gaet
MaTeMaTudyeckuil GyHIamMeHT Juis (pOpMHUPOBAHUS KOMIETEHLUH B 00jacTu MH(GOPMATUKH U
nupoBeIX TexHoJorui. IloMumo »3TOro, NHpuM U3yuyEeHHUM CTATUCTUKM U BEPOSITHOCTU
o0oram@aioTcsl MPEJCTAaBICHUs YYalIUXCs O COBPEMEHHOM KapTHHE MHpa U METOAaX ero
ucciesoBanus, (HOpMHUpPyeTCs TOHUMaHUWE PpOJM CTAaTHUCTUKM KaK MCTOYHUKA COIMAIBHO
3HaYMMOM MH(OPMAIMK U 32K bIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBILIICHUSL.

B cooTBeTcTBMM C JMaHHBIMH LEISIMH B CTPYKTYpe MpOrpaMMbl y4yeOHOro Kypca
«BeposTHOCTP M CTaTUCTHKAa» OCHOBHOM IIKOJIBI BBIJEJIEHBI CIEAYIOIINUE COAEPKAaTEeIbHO-



Meroandeckue TuHuM: «IIpencraBieHne JaHHBIX U ONKMCATENIbHAS CTATUCTUKAY; «BeposTHOCTDY;
«DneMeHTbl KOMOMHATOPHKIY; «BBenenue B Teopuio rpadosy.

Copnepxxanue muHuM «lIpencraBineHne JaHHBIX U ONMCATEIbHAS CTATUCTUKA» CIIY)KUT
OCHOBOH 11 (hOPMUPOBAHHS HABBIKOB pabOTHI ¢ MHPOPMALIMEH: OT YTEHUS U MHTEPIPETALUU
nHpopManuK, TNPEACTABICHHOW B Tabnwmax, Ha auarpamMmmax u rpadumkax g0 cOopa,
IIPE/ICTaBJICHMS U aHaJIN3a JAHHBIX C UCIOJb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX
u pacceuBaHus. PaboTast ¢ naHHbIMU, 0OydYarolIMecs y4yaTcsl CUMTBIBATH U MHTEPIPETUPOBATH
JIaHHBIE, BBIJIBUTATh, ApIYMEHTHPOBATh U KPUTUKOBATH MPOCTEHIIINE THITOTE3b], Pa3MBIILISTh Hal
(akTopaMy, BBI3BIBAIOIIUMHU HW3MEHUYUBOCTb, U OLEHUBATh WX BJIMSIHHME HAa paccMaTpUBaeMble
BEJIMYHMHBI U MTPOLIECCHI.

NHTynTHBHOE TMpeACTaBICHHWE O CIy4allHOM W3MEHYMBOCTH, HCCIIECJOBaHUE
3aKOHOMEPHOCTEH M TEHJACHUMH CTAaHOBUTCA MOTHUBHUPYIOUIEH OCHOBOW JUISl U3Y4YEHHS TEOPUU
BEpOATHOCTEN. bospioe 3HAYEHHE 3/1€Ch MMEIOT NMPAKTUYECKUE 3aJaHUS, B YACTHOCTH OIBITHI C
KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[loHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MpaBIONOA0OMs CIy4yailHOro COOBITHSL.
[Ipn wu3yueHnun Kypca oOydyarouiuecs: 3HaAKOMSTCA C MPOCTEHIIMMH METOJIaMU BBIYHCIIECHUS
BEPOSATHOCTEHN B CIyHYalHBIX SKCIEPUMEHTAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HCXOJIaMH,
BEPOSATHOCTHBIMH 3aKOHAMHU, IO3BOJISIFOIIMME CTaBUTh U peliaTh 0ojiee CIoKHbIe 3aa1a4un. B kypc
BXOJAT HA4YaJIbHBIC ITPEJICTABICHUS O CIIyYallHbIX BEIMYMHAX U UX YMCIIOBBIX XapaKTCPUCTUKAX.

Taxxke B pamMkax 3TOro Kypca OCYHIECTBIISETCS 3HAKOMCTBO OOYyYarOIIMXCS C
MHO)XECTBAMHU M OCHOBHBIMH OIE€palsIMU HaJ, MHOXXECTBAMHU, PacCMaTPUBAIOTCA MPUMEpPHI
MIPUMEHEHHUsI IJIs1 PEILIeHUs 3a/1a4, a TaKKe HCIOIb30BaHUS B JPYTUX MaTeMaTHYECKUX Kypcax U
y4eOHBIX MpeMEeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B 7 xnacce uzyuaercs Kkypc «BeposSTHOCTh M CTAaTHCTHKa», B KOTOPBIM BXOJAT pa3eiibl:
«lIpencraBnenne naHHbIX»; «OnucaTenbHas CTraTUCTHKa»; «CiydailHass HW3MEHYHMBOCTbHY;
«I'pador»; «Jlormueckue yTBEepKIEHHUS M BbICKa3bIBaHUs»; «ClydyailHbIE OMBITHI U CIy4ailHble
COOBITUSY.

B 8 kiacce nsyudaercs kypc «BeposiTHOCTh M CTAaTUCTUKA», B KOTOPBIN BXOAAT pa3/ebl:
«MHoxecTBay; «MaTreMaTnuyeckoe ONMUCAaHUE CIy4YalHBbIX SIBICHUI»; «PaccemBaHHe NaHHBIXY;
«/epeBbsin; «MartemaTnueckue paccyxaeHus»; «Onepanuu HaJ CIy4alHBIMH COOBITUSAMMY;
«Yc0BHasI BEPOSTHOCTh M HE3aBUCUMbBIE COOBITHS.

B 9 knacce nzyudaercs kypc «BeposiTHOCTh M CTAaTUCTUKA», B KOTOPBIN BXOAAT pa3eibl:
«OneMeHThl KoMOWHaTOpHKN»; '"['eomeTpuueckass BeposTHOCTH"; «McmbiTanus bepHymany;
"Cny4aiiHble BETUYUHBI'".

Ha usyuenne kypca «BeposSsTHOCT U cTaTHCTHKa» B 7—9 Kiaccax oTBOAUTCS 1 yueOHBII
Yac B HEJIENIO B TEUEHHE KaKJI0ro roja o0yueHus, Bcero 102 yueOHBIX Haca.

Y4eOHOE U3MaHue. MaTeMaTHKa « BeposTHOCTh U cTaTucTuKay: 7-9-e Kiacchl: 0a30BBIN
ypoBeHb: yueOHUK: B 2 yactsax; Beiconkuit U.P., Amenko W.B.; mox pen. Amenko M.B., AO
"NznatensctBo "lIpocsemenue", 2023.

COJEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA"

7 KJIACC



= [lpeacraBieHue NaHHBIX B BUJAE TaONHWL, AUarpamM, rpadukoB. 3amoiHEHue Taliwil,
YTCHHE U IMOCTPOCHUE JUarpamMM (CTOJOMKOBBIX (CTONOUYATBHIX) M KPYroBbIX). UTeHHE
rpadMKOB peanbHBIX MporeccoB. V3BrneueHne nHGOpPMALUU M3 JUarpaMM M TaOJIHIL,
HCII0JIb30BAHNE U MHTEPIPETALUS JaHHBIX.

» OnwucarenpHas CTATUCTHKA: cpeHee apuPMeTHIecKoe, MeIana, pa3Max, HanoobIIee 1
HauMeHblIIee 3HaYeHUs1 Habopa YMCIIOBbIX JaHHbIX. [IprMepsl ciayyailHON M3MEHYUBOCTH.

= (CiyvaliHas HM3MEHYMBOCTh. TOYHOCTHP W TOTPEIIHOCTh HM3MEpeHUi. TeHIeHIUU Hu
CIly4alHbI€ OTKJIOHEHMS. HacTOThI 3HAaHUYEHNI B MACCUBAX JAaHHBIX. [ pynnupoBKa JaHHBIX
U ructorpammsl. Beibopka.

= ['pad, BepumnHa, peOpo. Ctenens BepmnHbl. Yncino pédep 1 cymmapHasi CTETIEHb BEPILUH.
[IpencraBnenue o cBszHoctu Tpada. Llenmu u nwmkiel. [lytn B rpadax. O6xon rpada
(oinepoB myth). IlpencraBienue o0 opueHTHpoBaHHOM rpade. Pemenue 3amau c
MTOMOIIIBIO TPadoB.

= Jlormueckue yTBEp)KJIEHUS M BbICKa3biBaHUA. OTpuiaHue. YCJIOBHbBIE YTBEP)KJICHUS.
OOpaTHble U paBHOCWIbHBIE yTBepkaeHus. [IpusHaku u cBoiicTBa. [IpoTUBOMNOIOKHBIE
YTBEPKICHUS.

= CnyyaliHBIM SKCIIEPUMEHT (OMBIT) U ciiydaiiHoe coObiTie. BepositHOoCTh 1 yacToTa. Poib
MaJIOBEpPOSITHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITUH B MPHUPOAE M B OOIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUHU BEPOSATHOCTEM.

8 KVIACC

= [IpencraBieHue NaHHBIX B BUAE TaOdHIl, auarpamm, rpa@ukoB. MHOXECTBO, dJIEMEHT
MHO>KECTBa, MOJAMHOXKecTBO. Onepalnu HaJ MHO)KECTBAMU: 00beTMHEHHE, ITepeceueHue,
nonosiHeHue.  CBoicTBa  omepauudii  HaJl  MHOXECTBaAMHU:  MEPEMECTUTEIBHOE,
coueTaTteNbHOe, pacHpele/uTeNbHoe, BKIoueHus. lcnonb3oBaHue rpaduyeckoro
MPEACTABJICHUS MHOKECTB ISl OIMCAHUSI pEaIbHBIX MPOLECCOB U SIBJICHUH, IPU PELICHUN
3azay.

= JI3MepeHue paccerBaHUs JaHHBIX. Jucriepcuss U CTaHAAPTHOE OTKIOHEHHE YHMCIIOBBIX
HabopoB. /luarpamma paccenBaHUsl.

=  DjeMeHTapHbIe COOBITHS ciaydaiiHoro ombita. CioydailiHple coObITHs. BeposTHOCTH
coOpITUi. OMBITBI C PABHOBO3MOXXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU. CryualHbIN
BbIOOpP. CBSI3p MEXKAYy MaJOBEPOSITHBIMU M MPAKTHUYECKU JOCTOBEPHBIMH COOBITHSIMH B
npupoe, oOIIecTBe U HayKe.

= JlepeBo. CBolicTBa I€pEBHEB: €IMHCTBEHHOCTD ITYTH, CYLLIECTBOBAHUE BUCSYEN BEPILINHBI,
CBSI3b MEXJIy YHCIIOM BEpIINH U yuciaoM peoep. [IpaBuiio ymHoxenus. Pemenue 3agad c
MIOMOIIIBIO I'padoB.

= JIporuBonosnoxHble coObiTHS. [Junarpamma Oiinepa. OObenuHeHHE M IepeceyeHue
coobiThil. HecoBmecTHble coObITHS. DopMysia cloXkeHHs BEpOSTHOCTEH. Y ClIOBHas
BeposiTHOCTh.  [IpaBuno  ymHoxkenus. HesaBucumble coObiTusi. IIpencraBnenue
JKCIIEPUMEHTA B BUJIE IepeBa. PeneHne 3a1ad Ha HaX0 X A€HNUE BEPOSATHOCTEN C IOMOIIBIO
JiepeBa CIIy4aiHOI0 SKCIIEPUMEHTA, AMarpaMm Oiepa.

9 KJIACC

= [lpexacraBieHue JaHHBIX B BUJE TaOJMII, JUarpamm, rpaguKkoB, MHTEpIpETalUs TaHHbIX.
UreHue 1 mocTpoeHue TaNuL, TuarpaMM, rpauKoB MO peasbHbIM JaHHbBIM.

= JlepecranoBku u ¢axtopuan. Coueranus u yucio codyeranuil. Tpeyroapuuk [lackais.
Pemienue 3a1a4 ¢ UCMonb30BaHNEM KOMOWHATOPUKH.



= ['eomerpuueckas BeposATHOCTh. Ciy4aifHbIil BEIOOp TOYKH M3 (UTyphl Ha IUIOCKOCTH, U3
OTpEe3Ka U U3 IyT'H OKPYKHOCTH.

= Hcnoeitanue. Yenex u Heynada. Cepust HcnbITaHU# 110 iepBoro ycnexa. Cepus uCnbITaHUI
Bepuymnu. BepostHOCTH COOBITHI B CEpUH UCTIBITAHUN bepHyIum.

= (CnyualiHas BeJMYMHA U pacHpelieieHne BeposATHOCTEeH. MareMaTu4yeckoe OXKUAaHUE U
mucnepcus. lIpumepbl MaTeMaTH4ECKOrO OXKHJAHUS KaK TEOPETHYECKOIO CPEIHErO
3HAQ4YCHMs BEJIMYMHBI. MaTeMaTuyeckoe OXUIaHUE W JUCHEPCHUS CIyYalHOW BEIUYMHBI
«YHCII0 YCIIEXOB B CEPUU UCIBITAaHUN bepHyIIny.

= [lonsaTue o 3aKkoHe 0OJBIIMX YKcel. M3MepeHne BepoATHOCTEN ¢ MOMOLIbIO 4acToT. Poib
Y 3HAYCHHE 3aKOHA OOJIBIIUX YKCEN B IPUPOJE U OOIIECTBE.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

OcBoenne yuebOHOro mnpeamera «BepoATHOCTh W CTaTUCTUKa», Kak paszena Kypca
"MareMaTtuku" TOKHO 00ECTIeUrBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOT'O O0IIero 00pa3oBaHUs
CICOAYIOMUX JAUYHOCTHBIX, MCTAITPEAMETHBIX U IMPEAMCTHBIX 06p330BaTeJ'IBHBIX PE3YIbTATOB!:

JIMUHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUSI MporpaMMmbl YydeOHoro rmpenMera «BepostHocTs u
CTaTHCTHKA» XaPaKTEPU3YIOTCS:

IlaTpuoTnyeckoe BOCHHMTAHHE: TIPOSBICHHEM HWHTEpeca K TMPOLUIJIOMY M HACTOALIEMY
POCCHUICKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOILIEHUEM K IOCTHKEHHUSIM POCCUMCKUX MaTEMaTUKOB
U POCCUICKOM MAaTeMaTUYECKOM MIKOJIbI, K UCMOJb30BAHUIO 3TUX JOCTH)KEHUN B APYTUX HAayKax
Y TIPUKIIATHBIX chepax.

I'paxknanckoe W JAYXOBHO-HPABCTBEHHO€ BOCIHTAHHE: TOTOBHOCTHIO K BBITOJHEHHIO
0053aHHOCTEH TpakJIaHMHA W pean3alliil €ro IpaB, MPEICTABICHHEM O MaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SIBJICHUH, NPOIEAYpP TIPaKIAHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI W TMp.); TOTOBHOCTHIO K OOCYKIEHHIO AITHYECKUX MpoOIIeM,
CBSI3aHHBIX C MPAKTHYECKHMM TPUMEHEHUEM JOCTIKEHHH HayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3THYECKUX TPUHITUIIOB B JICATEIILHOCTH YYEHOTO.

TpynoBoe BoCIIHTAHWE: YCTAaHOBKOW HA aKTHBHOC y4YacTHE B PCIICHUM IPAKTUYCCKUX 3a/1a4
MaTeMaTHYECKON HAINPaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEMaTHYECKOro 0Opa3oBaHUs Ha
NPOTSDKCHUU BCEH KM3HHM JUIS YCICIIHOW NPOo(ecCHOHANbHOW JeITebHOCTH M pPa3BHUTHEM
HEOOXOMMBIX YMCHHUIA; OCO3HAHHBIM BBIOOPOM U IOCTPOCHUEM WHIMBUAYaJTbHON TPACKTOPUH
o0pa3oBaHUsl M O>KM3HEHHBIX IUIAHOB C YY€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
notpeOHOCTEH.

IcTeTHYeCKoe BOCIIUTAHNE: CITOCOOHOCTBIO K OMOIIMOHAJIBHOMY U 3CTCTUUCCKOMY BOCIIPUATHUIO
MaT€MaTUdYCCKUX O6’LCKTOB, 3agay, pemeHI/Iﬁ, paccymneHHﬁ; YMCHHIO BUACTH MAaTCMATUUCCKUC
3aKOHOMCPHOCTU B UCKYCCTBC.

HeHHOCTI/I HAYIHOI'0 MO3HAHUA: OpI/ICHTaLIHCﬁ B ACATCIIBHOCTH Ha COBPECMCHHYIO CUCTCMY
HayYHBbIX HpC,Z[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPasBUTUA UYCIJIOBCKA, IMPUPOALI U
O6IJ.[€CTBa, IMOHMMaHUEM MaTeMaTH4eCKOM HAayYKHU KakK C(l)epLI YeJI0OBEYECKOM ACATCIBHOCTH,
JTaoB e¢ Pa3BUTHA W 3HAYMMOCTU [UIA Pa3sBUTHA LNUBWIW3ALUH, OBJIAACHHUCM S3bIKOM



MAaTEMAaTUKA M MAaTEMAaTHYECKOW KyJbTYpOW Kak CPEACTBOM IMO3HAHUS MHPA; OBJIAJCHHUEM
MPOCTEUIINMH HaBBIKAMHU UCCIIEIOBATENBCKON IEATEILHOCTH.

dusnyeckoe BocnuTaHue, (GopMHPOBAHHE KYJbLTYPbl 3/I0POBbSI M 3IMOLMOHAILHOIO
0J1aromoJiy4usi: TOTOBHOCTBIO TNPUMEHSATh MATEMATHYSCKUE 3HAHHWS B HMHTEPECaX CBOETO
3JI0POBBSI, BEJICHUS 3JI0POBOT0 00pa3a >KU3HH (3I0pOBOC MUTAHKE, COATAHCUPOBAHHBIN PEKUM
3aHATUH W OTIBIXA, peryisipHas (u3ndYecKas aKTHBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBBIKA
pediiekcun, Mpu3HAHUEM CBOETO IpaBa Ha OUTMOKY W TAKOTO e MpaBa APYroro 4eaoBeKa.

JKOJIOTHYEeCKOe BOCIHMTAHUE: OpUEHTAlMEed Ha NPUMEHEHUE MaTeMAaTUYECKUX 3HAHUM JUIs
pelieHns 3a1ad B 00JIaCTHM COXPAaHHOCTH OKpPY’Karolled cpelibl, IUIAHWPOBAHMSI MOCTYIKOB U
OLICHKM HX BO3MOJKHBIX IOCIEICTBUI Al OKpY’Karouleil cpelbl; OCO3HAHUEM TIJI00aIbHOrO
XapakTepa 3KOJIOIMYeCKUX MpobieM U IMyTel UX perieHusl.

JInyHOCTHBIE  pe3y/abTaThl, O0eclmeYHBAKOIIME  AJANTalMI0  o0ydawueroca K
U3MEHSIIOIMMCSH YCJIOBUSAM COLUAJIBHON U IPUPOIHO CpeabI:

® TOTOBHOCTBHIO K JIEHCTBHSIM B YCIOBUSIX HEOIPEACICHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO NEATeIbHOCTh, B TOM YHUCJI€ YMEHHE YUUTHCA y APYTHX
Jo/Ied, MPUOOpeTaTh B COBMECTHOM JIEITEILHOCTH HOBBIE 3HAHMS, HABBIKM W KOMIICTCHIIMHU U3
OTIBITA JIPYTHX;

® HEOOXOAMMOCTHIO B (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM uHcie (OpMYyIHpPOBATH WICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX U SIBICHUSX, B TOM YHUCIIE paHee HE M3BECTHBIX, OCO3HABATh
nepUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOC PA3BUTHE;

® CrI0cOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI3OB, TPEOYIOUIUI KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMble pEUICHUS U JCUCTBHUA,
(hopMynHUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, GOPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATbBI

MeTaHpeHMeTHLIe PE3YJIbTAaThl OCBOCHUS IIPOIrpaMMBbI yqe6H0r0 npeamMceTa «BepOHTHOCTb u
CTaTUCTHKA» XapPaKTCPpU3YyrOTCA OBJIAJJCHUEM YHUBCPCAJIbHBIMU no3nHaeameibHbimu
0eﬁcm3uﬂmu, YHUBCPCAJIbHBIMHA  KOMMYHUKAMUGHbIMU oeiicmeuamu u YHUBCPCAJIbHBIMU
pecyiamueHbimMu oelicmeuamu.

1) Ynueepcanvnvie nosnasamenvuvie Oelicmeus o0OecneunBaroT (HOPMUPOBaHHE 0a30BBIX
KOTHUTHUBHBIX IMPOLECCOB 00yYaroUuxcsi (OCBOGHHE METOJIOB MO3HAHMS OKPY’KAIOLIEro MUpA;
MIPUMEHEHHE JTIOTMYECKHX, UCCIIE0BATENIbCKUX ONepalunii, yMeHui pabotaTs ¢ HHPpoOpMaueil).

Ba3oBbie JJornueckue aeiicTBUA:

® BBIABJIATH U XaPaKTCPU30BATH CYIICCTBCHHBIC IPU3HAKHW MATCMATUYCCKUX 06’LCKTOB, HOHHTHﬁ,
OTHOIIICHUM MCXKAY MHOHATUAMU, (I)OpMy.TII/IpOBaTB OIIPCACIICHUSA HOHHTHﬁ; YCTaHaBJIMBATb
CYHlCCTBCHHLIﬁ IMpU3HAK maccmbnxaunn, OCHOBaHUA OJId O606IJ_ICHI/I$I N CpaBHCHUS, KPUTCPUU
IIPOBOAMMOTO aHAJIN34,

¢ BOCIIPUHUMATD, (I)OpMyJIHpOBaTB u HpCO6paBOBBIBaTL CYXKACHUA: YTBCPAUTCIIBHBIC U
OTpULATCIIbHBIC, CIMHUYHBIC, YaCTHBIC U O6H.[I/Ie; YCJIOBHBIC;



® BHISIBIISITH MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOPEUUS B (haKkTax, JaHHBIX,
HAOMIOGHUSAX M YTBEPXKICHUAX; NpEIJaraTh KPUTEPUH Uil BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUN;

e JieJlaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX W WHIYKTUBHBIX
YMO3aKIIFOUCHHUM, YMO3aKIIFOUEHHI 110 aHAJIOTHH;

e pa3duparh JOKa3aTeNIbCTBA MAaTEMATUYECKUX YTBEPXKACHHUH (TpsMbIe M OT MPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIFHO HECJIOXKHBIE JI0KA3aTeIbCTBA MATEMATUYECKHX (DaKTOB, BEICTPAHBATh
apryMeHTallll0, MPUBOJUTH MPUMEPHI M KOHTPIPUMEpPHI; OOOCHOBBIBATH COOCTBEHHbIE
pacCyXICHHUS,

e BRIOMpATh CIOCOO pelieHus yueOHOW 3ajaur (CpaBHHMBATh HECKOJIBKO BapHMAHTOB PEILLEHUS,
BBIOMpaTh HAOOJIEEe MOIXO AN C YUETOM CaMOCTOSATENILHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejabcKue AeiicTBHA:

® HCIOJIb30BaTh BONPOCHI KaK HCCIIENOBATENbCKUM MHCTPYMEHT MO3HaHHS; (HOpMYyIHpPOBAThH
BOIPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTENILHO YCTAHABIIMBATH HCKOMOE U
JNaHHOE, GOPMUPOBATH THIIOTE3Y, APTyMEHTHPOBATh CBOIO MTO3UIUIO, MHEHHUE;

® IIPOBOJIMTH IO CAMOCTOSTEIIEHO COCTABJICHHOMY TUIaHY HECIIOKHBIN SKCIICPUMEHT, HEOOJIbIIOE
WCCIICIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty CO00I;

® CaMOCTOSTCIIBHO (HOpMyIHpPOBaTh OOOOIICHHMS M BBIBOJBI IO pE3ysIbTaTaM IPOBEICHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTh MOJIYYCHHBIX Pe3yJIbTaToOB, BBIBOJOB U
000011IeHHIT;

® [IPOrHO3UPOBATH BO3MOXKHOC PA3BUTHE IIPOLECCA, a TAKKE BBIABUI'aTh IIPEAIIOIOKEHUA O €TI0
Pa3BHUTHUHU B HOBBIX YCJIIOBUSAX.

Pa6ora ¢ undopmanmeii:

® BBIABJIATH HCOOCTATOYHOCTh H HU30BITOYHOCTh I/IH(i)OpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMBIX JJIA
PCUICHHA 3a1a4U,

L4 BLI6I/IpaTB, aHaJIM3UpPOBATb, CHCTCMATHU3UPOBATL W HHTCPIIPECTUPOBATH I/IHCI)OpMaI_II/IIO
Pa3JINIHBIX BUAOB U (bOpM MMPEACTaBJICHU,

e BbIOUpaTh (opMy mpeAcTaBieHUs HHGOPMALMKM U WIUIIOCTPUPOBATH pELIaeMble 3a7ayM
cXeMaMH, JuarpaMMamMu, HHOHM rpadukoil 1 ux KoMOMHALUAMU;

® OIICHMBATh HAJASKHOCTh HH(OPMALMU 1O KPUTEPUSAM, MPEATOKEHHBIM YUYUTEIEM WIH
chOopMyIIUPOBAHHBIM CAMOCTOSITENHHO.

2) Yuueepcanvnuvie Kommynuxkamugnwvie Oeiicmeus 00eCIEUNBAIOT CHOPMHUPOBAHHOCTH
COIMAJIbHBIX HABBIKOB 00YYaIOIIUXCSI.

Oo0menue:



® BOCIIPUHUMATh U POPMYJIMPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSAMH U LEIISIMH OOILECHUS;
SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX, JaBaTh
IIOSICHEHHS 110 XOly peLIeHus 3a/1a4yi, KOMMEHTHUPOBATh II0JIy4YCHHBIN PE3YJIbTAT;

e B X0J€ OOCYXJEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAa€MOHl TEMbI, MPOOJIEMBI,
pelaeMoi 3ajauu, BbICKA3bIBaTh WJIEM, HAIEJIEHHbIE HAa MOMCK PEIICHHUS; CONOCTaBJISATh CBOU
CYKIEHMSI C CY)XJIECHUSMHU JIPYIMX YYacTHHUKOB Jauajora, OOHapyUBaTh pa3iHuue U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOH popMe popMymHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® T[PEACTABIIATH pPE3yJIbTaThl pELIEHUS 3a7aud, OJKCIEPUMEHTAa, MCCIENOBaHUs, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (popMaT BBHICTYIIJICHHS C YUETOM 3ajjayd MPEe3eHTalUuU U OCOOEHHOCTEH
ayJIUTOPHUH.

CoTpyannuecTBo:

® [OHMMAaTh U HCIOJIb30BaTh MPEUMYLIECTBA KOMAHAHOM M HMHIMBUIYaJbHOW pabOThl MpH
pelIeHny yueOHbIX MaTeMaTHYeCKUX 3a/1a4;

® IPUHUMATh I1e7Th COBMECTHOM JEeSITEILHOCTH, INITAHUPOBATH OPraHNU3aIMIO COBMECTHON paOOTHI,
pacmipenenaTh BHABI paldOT, JOTrOBapHMBAThCSA, OOCYKIaTh MPOIECC M Pe3yibTaT padoTHI,
000011aTh MHEHHSI HECKOJIBKUX JTFOJCH;

® y4yacTBOBaTh B TPyNIoBBIX (popmax paboTel (0OCykaeHHS, OOMEH MHCHHSIMH, MO3TOBBHIE
MITYPMBI U JIp.);

® BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM IEHCTBHS C APYTUMHU UJICHAMHU
KOMaH/Ibl;

® OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOHIMI MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICHCTBHUSL.

3) Yuueepcanvuvie pezynamuenvle Oeiicmeus 00ecreunBaiOT (HOPMHUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, aJrOPUTM peLIeHMs 3aJadd (MM €ro 4acTh), BbIOMpATh
Croco0 pemeHuss ¢ Y4EeTOM MMEIOLIUXCS PpEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ yUeTOM HOBOM HH(pOpMAaIUH.

CaMOKOHTPOJIb:

® BJIaJACTb criocobamu CaMOIIPOBCPKHU, CaMOKOHTPOJIA IIpomecca H pe3ylibTaTa PCHICHUA
MaTeMaTH4eCKOM 3aga4u,

¢ NPpCABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTHb IIpU PCHICHUH 3aJa4d, BHOCUTH
KOPPCKTHUBBI B ACATCIIBHOCTH HA OCHOBC HOBBIX OGCTOHTCJ’ILCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX prI[HOCTCﬁ;



¢ OLCHHUBATHL COOTBCTCTBHUC PC3yJibTaTa ACATCILHOCTU MMOCTaBJICHHOM e " yCIOBHAM,

OOBSICHATE IMPUYIKUHBI JOCTUIKCHUSA WX HE JOCTUIKCHUSA LCJIM, HAXOAUTH OIJ_II/I6Ky, JaBaTb OLUCHKY

MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca « BEpOATHOCTD M CTAaTUCTHKA» XapaKTEPU3YIOTCA

CJICOYIOIUMHU YMCHUAMMU.

7 KJIACC

8 KVIACC

9 KJIACC

Uwurarh nH(pOpMalnio, MPeICTaBICHHYIO B Ta0IUIaX, Ha AUarpaMMax;
[IpencraBnsaTe naHHBIE B BHUAEC TaOJUWIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronOuarble) U KPyroBbl€) IO MacCUBaM 3HAYEHHH.

OnuceiBaTh 1 MHTEPIPETUPOBATH PEAJIbHBIE YHUCIIOBBIE JAHHBIE, PECTaBIECHHBIE
B TabJIMLax, Ha AUarpaMMax, rpapukax.

Wcnonb3oBath it OMMCaHUS JaHHBIX CTATUCTHUECKUE XapAaKTEPUCTUKH: CpEHEe
apudmernyeckoe, MeraHa, HanOoJblllee U HAMMEHbIIee 3HAaUeHUs, pa3Max.
HNmers mnpencraBieHHe O CIOydYalHOW W3MEHYMBOCTHM Ha IIpUMeEpax IIeH,
(u3MYeCKUX BEIWYUH, aHTPONMOMETPHUUECKUX JAHHBIX; UMETh NMPEACTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

N3Bnekats u mpeoOpa3oBbIBaTh WH(OPMAITHIO, TIPEICTABICHHYIO B BUE TAOJIHII,
auarpamM, rpaduKoOB; TPEACTABIATh JaHHBIE B BHUJAC TaONUI, IUarpamMM,
rpauKoB.

OnwuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTHYECKMX ITOKA3aTeNeH: CpeIHuX
3HAYCHUU U Mep pacceuBaHusl (pa3Max, TUCIIEPCUs U CTaHAapTHOE OTKIIOHCHUE).
HaxomuTh 4acTOTHI YMCIIOBBIX 3HAYEHHH M YaCTOTHI COOBITHIA, B TOM YHUCIIE IO
pe3yibTaTaM U3MEpEHHUI U HAOJIIOICHUN.

HaxomuTh BEpOSTHOCTH CIy4YallHBIX COOBITHI B OIBITaX, 3Has BEPOSTHOCTH
JJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B ONBITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonp3oBatk TpapuuecKue MOJCIH: JCPEBO CIIYYalHOTO AKCIEPUMEHTA,
JrarpamMmsl Diiniepa, YucaoBas npsmasi.

OnepupoBaTh MOHATHSAMH: MHOXXECTBO, MOJMHOXECTBO; BBITIONHATH OMNEpALUU
HaJl MHOXECTBaMH: OOBEIWHEHHUE, IepeceueHue, AOMOIHEHUE; MEePeUUCIATh
AJIEMEHTHI MHOKECTB; IPUMEHSATH CBOWCTBA MHOKECTB.

Hcnonb3oBath rpadguueckoe mpecTaBIeHUe MHOXKECTB U CBSI3€H MEX/Ty HUMU IS
OMMCAHUs TPOIECCOB U SBIEHUI, B TOM UHWCIE MPU PEIICHUU 33734 U3 JPYTHUX
y4eOHBIX MPEIMETOB U KYPCOB.

W3BnekaTh M mpeoOpa3oBeIBaTh WH(GOPMAIHIO, MPEACTABICHHYIO B Pa3IHMYHBIX
MCTOYHMKAX B BHJIE TAOJIHUL, AUArpaMM, rpaduKoB; MPEICTaBIATh JaHHbIE B BUJIE
Tabau1Ll, AUarpamm, rpauKoB.



Pemate 3amaum  OpraHuM3OBaHHBIM I1epeOOpPOM BapUaHTOB, a TaKXKe C
WCIOJIH30BAHNEM KOMOMHATOPHBIX MTPABHI U METO/IOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKU JUII MACCUBOB YMCIIOBBIX JAHHBIX,
B TOM UHCJIE CPETHNE 3HAYEHUSI U MEPbI pacCEUBaHUS.

Haxomuth 4acToThl 3HaU€HUM W YACTOThl COOBITHS, B TOM 4YHCIE IOJIb3YAChH
pe3yabpTaTaMu MPOBEACHHBIX U3MEPEHUN U HAOIIOACHU.

Haxoautb BepoATHOCTH CiiyyallHbIX COOBITUN B U3YUYEHHBIX OIBITAX, B TOM YUCIIE
B OIBITAX C PAaBHOBO3MOXXHBIMHM JJIEMEHTapHbIMH COOBITHSIMH, B CEPUSX
VCIIBITAaHUH J0 IIEPBOr0 yCIIeXa, B CEpUAX UCHIbITaHNN bepHyum.

Hmets npeacTaBieHue 0 CIIy4aiiHON BEJITMYHMHE U O PACIPEACIICHUN BEPOSITHOCTEH.
Nmeres mnpencraBieHne o 3akoHE OOJBUIMX YHCET Kak O TPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4aiHON U3MEHYHMBOCTHU M O POJIM 3aKOHA OOJIBIINX YHUCEN B
MIpUPOJE U OOLIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUS)

7 KJIACC (34 yaca)

HasBanmue pa3aesna (TemMbl)

OcHOBHOE€ CoAECpPKaAaHUEC

XapakTepucTuKa JesTeJIbHOCTH
o0yuarouuxcsi

IIpencraBienue TaHHbIX (64)

[IpencraBnenne JTAHHBIX B TabIUIax.
[IpakTryeckne BBIYUCIEHHUS 1O TaOIMYHBIM
JNaHHBIM.  V3BredeHWe W WHTEpHpeTanus
TaOJMYHBIX TAHHBIX.

[IpakTnueckas paborta « TabmuLb».
I'paduueckoe mpencTaBieHHWE NaHHBIX B BHJIE
KpYT'OBBIX, CTOJIOMKOBBIX (cronbyaTeIx)
nuarpaMM. UTeHHWe W IOCTPOEHHUE Juarpamm.
[Tpumeps! nemorpaduyeckux Iuarpamm.
[IpakTrueckas pabora «JluarpamMmbi»

OcBauBarb CIOCOObI MIpe/ICTaBJICH
CTaTUCTUYCCKHUX JaHHBIX M YHCIIOBBIX MaCCHUB

C T1OMONBIO  TabnMI W JAWarpaMm
WCIIOJIb30BAHUEM AKTYaIbHBIX U BAXKHBIX JaHH]
(memorpaduveckue  JaHHBIC, TPOU3BOJICT
MPOMBIIUIEHHOH W CEJIbCKOXO3SIIICTBEHH
MPOAYKIIUHM, OOIIECTBEHHBIE W  MPUPOIH
SIBJICHUS ).

N3yuate meTompl paboThl C TaOIMYHBIMHU
rpaU4ecCKUMU  TMPEJCTABICHUSIMA  JTAHHBIX
MOMOIIBIO  IU(PPOBBIX  PECYpPCOB B XO
MPaKTUYECKUX paboT

OnucareabHasi craTucTHKA (749)

Uucnossie Habopwl. CpemHee apudmeTHdeckoe.
Menuana 4uciaoBoro Habopa. YCTOWYHMBOCTH
M€eIHaHBI.

[IpakTtrueckas pabora «CpemHue 3HAYCHUSN.
Haubonpimiee ¥ HauMeHblllee  3HAYEHMS
yucioBoro Habopa. Pazmax

OcBauBaTh TOHATHS: YHUCIOBOW HAOOpP, M€
[EHTPAIbHOW TEHACHIIMU (Mepa ILIEHTpa), B T
gyucie cpenHee apudmerwdeckoe, Meaual
OnucelBaTh  CTAaTUCTHYECKHE  JaHHBIC
MIOMOIIBIO  CPEOHEro  apu(PpMETHIECKOTO
Menuanbl. Pemarte 3amaun. M3ydars CBOKMCT
CpPEIHHX, B TOM YHCJI€ C IOMOIIBIO IH(PPOB!
pecypcoB, B  XOJle¢ MPAKTUYECKHX  pad
OcBauBarhb MTOHATUS: HauOoIbIIee
HaUMEHbBIIIEEe 3HAYCHHUS YHCIOBOIO MAacCCHl
pa3max. Pemate 3amaun Ha BBIOOpP CIOCO
ONUCaHUs JTaHHBIX B COOTBETCTBUM C MPHUPOI
JaHHBIX U HEIIMHU UCCIIeJOBAHUS

CayuaiiHast U3MeHYNBOCTH (64)

Crny4aiiHass ©13MEHUMBOCTh (mpumepsl). Yactora
3HAQUEHWII B MAacCHBE JaHHBIX. [pynmupoBKa.
I'ucrorpaMMsl.

OcBauBaThb IIOHATHSI. YacTOTa 3HAYCHHI
MaCCHUBEC JaHHBbIX, TpyHIIMpOBKa JaHHb
TUCTOIrpaMmMa.




[IpakTuueckas
U3MEHUYHUBOCTHY

pabora «CryuaitHas

CrpouTs ¥ aHAJIU3UPOBATH TUCTOTPAMM
noAOUpaTh MOAXOASIIMM MIar TPYNIHPOBI
OcBauBath rpaguuecKue MpeCTaBICHUS Pa3H
BUJIOB CIy4YailHOM M3MEHYMBOCTH, B TOM YHCII
MOMOIIBI0  [MHU(POBBIX PECYpPCOB, B  XC
IPAKTHYECKON paboThI

I'padwi (39) I'pad, Bepumna, pedpo. [Ipencrasnenue 3agaun ¢ | OcBauBaTh NOHATUA: Tpad, BepUIMHA Tpag
nomouipto rpada. CreneHb (BaJIeHTHOCTB) | peOpo rpada, creneHb (BaJe€HTHOCTh BEPIIHHI
BepiIMHbl. Yucno pébep M cyMMmapHas CTENeHb | Lenb U LUK, IyTh B rpade, 3isiepoB My Th, 00X
BepmuH. llemp w mwmkn. Ilyte B rpade. | rpada, opueHTHpOBaHHBIN rpad.
[IpencraBnenne o cBa3Hoctu Tpada. OO6xox | Pemate 3amaun Ha TMOUCK CyMMBI CTEIEH
rpada (oinepoB myTh). IlpeacraBnenue o0 | BepmnH rpada, Ha mMouck obxona rpada,
OpUEHTUPOBAaHHBIX Tpadax MOMCK IyTe€ll B OPHUEHTUPOBAHHBIX Tpad:
OcBauBath crnocoObl MPEJCTAaBICHUS 3a/1a4
Kypca anredpsl, FEOMETPUH, Teop
BEPOATHOCTEH, OPYruX MPEeIMETOB C IOMOII]
rpadoB (KapThl, CXEMbI, SJECKTPUUCCKUEC IICT
(yHKIIMOHATBHBIE COOTBETCTBHS) HAa MPUMEPa:
Jloruyeckue yTBep:KIeHUs u | YTBepkaeHuss u BbicKaszbiBaHUs. Ortpunanue. | OcBauBarthb MOHSITHUSA: BBICKA3bIBaHI
BbICKa3bIBaHUsA (44) VYcnopueie  yTBepkaeHus.  OOpaTHbIe W | KOHTPIIPUMED, OTpHIIAHUE, YCJIOBH
paBHOCHIIbHBIE  yTBepkaeHus. [Ipu3Haku U | yTBEep)KIE€HUE, PaBHOCHUIBHOE, JOCTATOYHOE
cBoiictea. HeoOxoaumble H  JOCTaTOYHBIE | HEOOXOAUMOE yCIOBUSI.

yCJ10BUA.

PemraTe 3aga4d Ha OHNpCACIICHUEC HWCTUHHOC
nin JIOXKHOCTH YTBep)KﬂeHHﬁ, Ha IIOCTPOCH
OTpULaHUA YTBCPIKACHUS.

OcBauBaTh COCOOBI pemiCcHuA 3aaa4 € IIOMOIII]
IMMOCTPOCHUS YTBCPIKACHMN, O6paTHOFO JaHHOM

Cay4aiiHble  ONBITBI
coObITUS (49)

U Cciay4dailHbIe

CrayvaliHplii  ONBIT M CcllyyailHoe COOBITHE.
BepositHocTh M wactora  coObitua.  Pousb
MaJIOBEPOATHBIX M IPAKTUYECKU JOCTOBEPHBIX
coOBITHI B mpHposie M B obuiecTBe. MoHeTa U
UrpalIbHAass KOCTb B TEOPUM BEPOATHOCTEH.
[Ipaktuyeckas pabora «YacroTa BbIMagCHUA
opia»

OcBauBaTh IIOHSTHUS: CﬂyqaﬁHLIﬁ OIIBIT
CJ'Iy‘l&fIHOC CO6BITI/IG, MaJIOBECPOATHOC
MPAKTUICCKU NOCTOBCPHOC COOBITHE.

I/I3yanL 3HAYMMOCTb MAJIOBCPOATHBIX COOBIT
B MpUPOLAC U O6H.[€CTB€ Ha BAXHBIX IPUMCDP
(aBapI/II/I, HCCYACTHBIC cjy4au, 3ally
HepCOHaHBHOﬁ I/IH(l)OpMaI_II/II/I, nepcaada 1aHHbI




N3y4arh posib KIACCMYECKUX BEPOSATHOCTH!
Mojieae (MOHEeTa, UrpajbHasi KOCTb) B TEOP
BEPOSITHOCTEM.

Habmronate ¥ u3ydaTh 4YacToTy COOBITHI
IPOCTBIX OKCIIEPUMEHTAaX, B TOM 4YHCIIE
MOMOIIBI0O  HU(MPOBBIX PECYpcoB, B X0
IIPAKTHYECKON pabOThI

O060061IeHue, KOHTPOJIb (44)

[IpencraBnenue NAHHBIX. OmnucarenpHas
CTaTHCTHKA. BeposTHOCTh Clly4aiiHOTO COOBITUS

[ToBTOpSATH U3YyYEHHOE M BBICTPAUBATh CUCTE
3HAHUM.

Pemate 3amaum Ha mpenCTaBICHUE U ONHCAH
JTAHHBIX C TIOMOIIIbIO U3YYEHHBIX XapaKTEePUCTY
OOcyxaTh TpPHUMEPHI  CIyYaWHBIX COOBITI
MaJOBEPOSITHBIX U TPAKTUYECKH JTOCTOBEPH!
CIIy4aHBIX COOBITHM, WX POJIU B TMPUPOIE
YKU3HM YEJI0BEKA

8 KJIACC (34 uaca)

Ha3Banue pa3nesna (Tembl)

OcHoBHOE colep:KaHue

XapakTepucTHKa e TeJIbHOCTH
00y4aronmuxcst

IToBTOpeHue Kypca 7 kiaacca (34)

[IpencraBnenue JTAHHBIX. OnucarenpHas
CTaTHCTHUKA. Crnyuaiinas U3MEHYHBOCTb.
Cpennue uucinoBoro Habopa. CryuyaiiHble
COOBITHSI. BepositHocT u Y4acTOTBHI.

Knaccuueckue MOACIN TCOPUHU BepOHTHOCTeﬁI
MOHCTA U UI'paJibHasA KOCTb

[ToBTOPATH M3y4EHHOE W BBICTPAUBATh CHUCTE!
3HaHuil. Pemarp 3ajauM Ha IpesCTaBlICHHE
ONKCAaHHE JAHHBIX C IIOMOIIBI0 H3YyYEHH]
XapaKTEPUCTHUK. Pemate 3aauu
IpEeJCTaBICHUE TIPYNIUPOBAHHBIX JaHHBIX
ONUCaHue ciay4yalHOl u3MeHuuBocTH. Pemna
3aJa4d Ha OMNpPEAEICHUE YacTOTHl CIIy4aiiH]
COOBITHH, O0O0CYXJE€HHE NPUMEPOB CIIydaiiH]
COOBITHI, MaJlOBEpOSTHBIX U  IPAKTUYEC
JIOCTOBEPHBIX CIIy4allHBIX COOBITHUH, UX POJIH
IIPUPOJIE U )KU3HH UEIOBEKA

Mmuo:xectBa (54)

MHO)KCCTBO, IIOAMHOKECTBO. OnepauHH Hazg
MHOXKCCTBAMM: O6’L€,Z[I/IHCHI/IC, NepeceUcHuce,

OcBauBaThb IIOHATHUS: MHOXECCTBO, JJICMC
MHO>KCCTBA, IIOIMHOKCCTBO. Brinoss




nononHenve.  CpoiicTBa  omepauuid  Hajx
MHO’KECTBAMHU: [IEPEMECTUTENBHOE,
COYETaTeIbHOE, pacnpenennuTenbHOE,
BKIIOUeHus.  I'paduyeckoe  mpexpcraBieHue
MHO>KECTB

olepanyy HaJ MHOXECTBaMHU: OObEIMHEHI
nepecedyeHue,  AononHeHue.  Mcemonb3ose
CBOMCTBA: IEPEMECTUTEIIBHOE, COYETATEIIbH
pacupenenuTenbHOe, BKIIIOUYEHUs. FICoabp30Be
rpaduyeckoe MpeACTAaBIECHUE MHOXECTB II
OIMCAHUU pEabHBIX IPOLECCOB U SIBICHUM, II
pEIIeHNH 3aJa4 U3 JPYTUX YYEOHBIX MpeaMeT
U KYpPCOB

MaremaTtudeckoe
cJy4YalHbIX siBJeHui (54)

OonucaHue

OnemeHTapHble coObITUA. CilydaliHble COOBITHS.
bnaronpusTcTBytonme 3neMeHTapHble COOBITHS.

BepositHOCTH COOBITHI. OneIThI c
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHA
coObITusiMH. CirydaliHbIi BBIOOD.

[IpakTnueckas pabora «OnpITHI c
PaBHOBO3MOKHBIMHU JJIEMEHTapHBIMU
COOBITHSMID)

OcBauBaTh TMOHSTHS: 3JIEMEHTAPHOE COOBITI
clyyailHOe  COOBITHE  KaK  COBOKYITHOC
OJIarOMPUSTCTBYIONIUX DJIEMEHTAPHBIX COOBITE
PAaBHOBO3MOJKHBIE ~ DJIEMEHTAPHBIE  COOBITI
Pemate 3amaun Ha BBIYMCIEHHUE BEPOSTHOCT
COOBITUH 10 BEPOSTHOCTSM  JJIEMEHTapH
COOBITHH CITy4aitHOTO ombITa. Pemrath 3amaun
BBIYUCIICHUE BEPOSITHOCTEH COOBITHIA B OTIBITA:
PaBHOBO3MOXKHBIMU 3JIeMEHTAPHBI!
COOBITHSIMM, B TOM 4YHCJIE C ITOMOII]
KoMIibtoTepa. IIpoBOIMTE M W3y4aTh OMBITHI
PaBHOBO3MOKHBIMU AJIeMEHTAPHBI!
COOBITUAMH  (C  HCIOJB30BAHHMEM  MOH
UTPAIbHBIX KOCTEH, JPYTUX MOJECIEH) B XO
MPaKTUYECKON PabOTHI

PaccenBanme 1anHbIX (44)

Otxnonenus. Jlucnepcus umcioBoro Habopa.
CrangapTHOE OTKJIOHEHHE 4YHCIIOBOro Habopa.
JlnarpamMmbl paccenBaHUs

OcBauBaTh ITOHITHS: JUCIICPCHA U CTaHAAPTH
OTKJIOHCHHUE, UCII0JIb30BAThb 3THU XAPAKTCPUCTH
1A OIIMCaHus PaCCCUBAHUA JJaHHBIX. Briasure
THNOTE3BI 00 OTCYTCTBHUH WUJIK HAJIMYUU CBA3U
AuarpaMmam pacCCuBaHUs. CTpOI/ITL Auarpami
paccenBaHud IO UMCHOIIHUMCA HaHHBIM, B T
YHCJIC C TIOMOIIIBIO KOMITIBIOTCPA

JepeBbs (34)

JepeBo. CBolicTBa JepeBa: €IUHCTBEHHOCTH
IIyTH, CYLIECTBOBAHUE BUCSYEHN BEPIINHBI, CBA3b
MEX/Ty YUCIIOM BEPIIHH U yucioM péodep. [lepeBo
CIIy4aHOTO SKCIEPUMEHTA

OcBauBathb NOHATHSA: IepPeBO Kak rpad 6e3 nuk)
BUCSYasl BepIIMHA (JIMCT), BETBb JepeBa, MyTE
JepeBe, JUaMeTp AepeBa.




W3yuaTh CBOICTBa JiepeBa: CyIIECTBOBAH
BHUCSUEH BCPIINHBI, CANHCTBCHHOCTbH Iy
MEXY ABYMs BEPIIMHAMU, CBSI3b MEXKIY YUCIT
BEPIINH U YUCIIOM pEDeEp.

Pemrate 3ala4yi Ha IMOUCK U MEPCUUCIICHUC ITYT
B JIEpeBe, ONPEICIICHUE YHCITa BEPIIUH WIH PED
B JIepeBe, TIOCTPOCHHE JIepeBa CIy4alHC
OKCIIEPUMEHTA

MaremaTuyeckne paccyxaeHus (34)

Jlornueckue corw3bl «u» U «uianw». OTpuLaHue
CJIOKHBIX YTBEPKICHUM.

OcBanBaTh TOHSTHUS: CJOXHBIE YTBEPXKICHI
JIOTUYECKHE COI03bI, OTPUIIAHUE YTBEPKICHUN
Pemate 3amaun 00 MCTUHHOCTH YTBEPKJICHUI
HCIIOIL30BAHHUEM COIO30B «M» U «HIII».

Onepauun
coObITHAMH (44)

HaJaQ

CJIy4ailHbIMU

[IpoTuBOMIONIOKHOE  COOBITHE. Juarpamma
Ditnepa. OObeTMHEHHE U TIEpEeCeUEHUE COOBITHH.
HecoBmectabie coObiTHs. DoOpMysia CIOXKEHUS
BEPOATHOCTEH.

OcBanBaTh TOHATHS: IMPOTHBOITOJIOKHBIE
B3aHMHO MTPOTUBOTIOJIOKHBIC COOBITI
omepanuy Haja COOBITHUSMH, OOBEIMHECHUE
MepecevyeHre COOBITUH, IuarpaMma DWe]
HECOBMECTHbIE cOObITHs. M3yuaTh mpaBw
CJI0’KEHUS BEPOSITHOCTEM.

Pematsb 3a7auu, B TOM 4HCIIE TEKCTOBBIE 3a/1at
Ha OIpe/ielIeHHe BEPOSATHOCTEH OO0bEeINHEHUS
nepeceyeHust COOBITHIA c MIOMOIII}
KOOPAMHATHOW MPSIMOM, Juarpamm OWJE]
(bopMyIIbI CIIOKEHUSI BEPOSITHOCTEH.

M3yyarh cBOKMCTBA (OMpe/IeicHus)

YcaoBnas BEPOSITHOCTH
He3aBHCUMBbIE cOObITHS (44)

Hu

YcnoBHas BepoATHOCTH. [IpaBmiio yMHOXeHUs
BepoATHOCTeH. JlepeBo ciy4ailHOro OIbITA.
HezaBucumblie coObITHS.

OcBauBaTh TOHATHA: YCIOBHas BEPOSITHOC
JIEPEBO  CIyYaHOTO  OMBITa, HE3aBUCHM
COOBITHSL.

W3y4yath mpaBWIIO YMHOXEHUS BEPOSITHOCT
dbopMylly yCIOBHOW BEpOSITHOCTH, TIPaBH
HAXO0XJICHUS BEPOSTHOCTU COOBITHS C TIOMOIII]
JiepeBa CIy4YaifHOro OMbITA.

Pemarp 3amaum Ha omnpeaeneHHe YCIOBH
BEPOSTHOCTH COOBITHS, BEIYUCISATH BEPOSITHOC
[[ENOYEK, TMONB3YSICh JIEPEeBOM M TPaBHII




YMHOKEHHUs BeposiTHocTel. M300pakaTh nepe
JTAHHOT'O SKCIIEPUMEHTA.
M3yuaTp paBuiia U ONPEACICHHUS.

O0600menue, KOHTPOJIb (34)

[IpencraBnenue JTAHHBIX. OrnucarenpHas
craructuka. ['padsl. BeposTHOCTH cirydaitHOTO
COOBITHSI.

[ToBTOPSITH M3yUYEHHOE M BHICTPAMBATH CHUCTE
3HaHWW. Pemiarh 3agaun Ha MpPEICTaBICHUE
ONMHUCAaHUE JAHHBIX C TIOMOIIBI H3yYEHH]
XapaKkTEepPUCTHK. Pemars 3a1aun ¢ npuMeHeHN
rpadoB. Pemarp 3amaum  Ha  HAXOXKJEH
BEPOSITHOCTH  CIIy4allHOTO  COOBITHS
BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHH, B T
Yuciae B ONBITaX C  PaBHOBO3MOYKHBI
AJIEeMEHTapHBIMH COOBITHSIMU. Permate 3agaun
HaxOXXJIEHWE BEPOSTHOCTEH OO0bEIUHEHHS
MepecevyeHns  COOBITUH, B  TOM  YHC
HE3aBHCHUMBIX, C UCIOJIb30BaHUEM Tpaduieck
MPEJCTABICHUN W JEpeBa CIy4ailHOTO OIIBI
Pemarp 3amaum Ha nepeudrcieHre KOMOMHAI
(uncnma mepecTaHOBOK, 4YHCIIa COYETaHUN),
HaX0KICHUE BEPOATHOCTEM CcOOBITHUI
MPUMEHEHUEM KOMOMHATOPHUKH, B TOM YHCJIC
MCIOJIb30BaHUEM TpeyroyibHuKa [lackans

9 KJIACC (34 yaca)

HazBanmue pa3aesna (Tembl)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA AeITeJIbHOCTH
o0yuaromuxcst

IloBTOpenue kypca 8 kiiacca (44)

[IpencraBnenue NAHHBIX. OnucarenpHas
cratuctuka. Onepanud  HaaA  COOBITHUSMHU.
He3asucumocTts coOBITHIT

[ToBTOpSATH M3YyYEHHOE M BHICTPAUBATH CHUCTE
3HaHui. PemaTh 3amauM Ha TpeaCTaBIICHUE
OmMHCcaHWe JaHHBIX. Pemate  3amauu

HAXO0XJCHUE BEPOSATHOCTEH OOBEeIWHEHUS
nepecedeHus:  COOBITUH, B TOM  YHC
HE3aBHCHMBIX, C UCTIOJIB30BAaHUEM TpaduvecK
MIPEACTABJICHUH U JIepeBa CIYyYaHOTrO ONBITA.




JJyieMeHThl KOMOUHATOPUKH (64)

Kombunatopnoe IIPaBUIIO YMHOKCHHUS.

OcBauBaTh MOHATHS: KOMOMHATOPHOE IPaBH

[lepecranoBku. ®axkropuan. CoueTaHus U YUCIO | YMHOKEHHUS, YIIOPSJIOUYEHHAs Mapa, TpoW
COYETaHUM. TpeyronpHuk [Tackanst. | OOBEKTOB, TEPECTAaHOBKA, (DAKTOpPHAT YHUC)
[IpakTnueckas pabota «BpIuKCIIEeHHE | COYETaHUEe, YHCIO COYETaHUM, TPEyroJbH
BEPOSITHOCTEN c ucnionb3oBanueM | [lackansa. Pemars 3agaum Ha mnepeduncieH
KOMOMHATOPHBIX byHKIMI AJIEKTPOHHBIX | YIIOPAJIOUYEHHBIX Map, TPOEK, MEPEUUCIIEH
TaOIUI» IIEPECTAHOBOK M COYETAHUH  DJIEMEHT
pa3iaMyYHbIX MHOXeCTB. Pemate 3amaumn
IIPUMEHEHHE 4YMCJIa COYETaHHW B  anrel
(cokpaménnoe ymHOkeHune, 6uHoMm HproToH
Pemarp, mpuMeHsass KOMOMHATOPUKY, 3aJa4l
BBIYUCIICHUE BEPOSATHOCTEH, B TOM YHCIIE
MOMOUIBI0  JJEKTPOHHBIX TaOIHIl B  XC

IPAKTHYECKON paboThI
I'eomeTpuueckasi BepoSITHOCTD (44) I'eomeTpuueckas  BeposTHOCTh.  Ciyyalinblii | OcBauBaTh MTOHATHE reOMETPUUECK

BBIOOp TOYKM U3 (UTYpbl Ha IUIOCKOCTH, W3
0Tpe3Ka, U3 IYT'H OKPY)KHOCTH

BEPOATHOCTH. PemaTh 3amauM Ha HaxOXIEH
BEPOATHOCTEM B OIBITAX, MPEACTABUMBIX K
BHIOOD TOYEK W3 MHOTOYTOJNbHHKA, KpY
OoTpe3ka WM JYTd OKPYKHOCTH, YHCIIOBC
IPOMEXKYTKA

HUcnbiTanus bepuynian (64)

Ucnbitanue. VYcnex wu  Heynmaya. Cepus
UCIIBITAHUM 10 mnepBoro ycnexa. Mcnbeitanus
bepuymmm. BeposiTHOCTH COOBITHII B cepuu
ucnblTaHui bepryim.

[Ipaktuueckas pabota «Vcneitanus bepuymm»

OcBauBaTh NOHATHUSA: UCIIBITAHHUE, DJICMEHTAPH
coOBITHE B UCTIBITAaHUH (YCIIEX U HEya4a), cep
UCIBITAaHNN, HACTYIUICHHE IIEPBOI0  YCIIE
(Heynaun), cepus ucnblTanuii beprymm. Pere
3aJ]ayd Ha HaXO’KJCHUE BEPOATHOCTEH COOBITH]
CEpUM HUCIBITAHUN 10 IEPBOrO yclexa, B T
yuciae C TpUMEHEHUueM (OpMyJibl  CyMh
r€OMETPUUYECKOU IIporpeccuu. Pemars 3a1auun
HaxOXJIEHUE  BEPOSATHOCTEH  JJIEMEHTAapH!
coOBITHIl B cepuu HcHbITaHu beprysy,

HAaXO0JICHUE BEPOATHOCTH OIPEAEIEHHOTO YHUC
YCIIEXOB B cepuU UcnbITaHUN bepryim. U3yuz
B XOJIe NMPAKTHUYECKOH paboOThl, B TOM YHCIIE




MOMOIIBI0  IU(PPOBBIX  PECYPCOB, CBOMCT
BEPOSITHOCTH B CEpPUM MCIIbITaHUN bepHyum

Cayuaiinas BeJunuuHa (74)

CnyualiHas  BenMYMHA W paclpeieseHue
BEPOATHOCTEN. MaTeMaTH4eckoe OXUJAHUE H
JUCIIEpCUsl  CIydalHOW Benu4uHbL. [Ipumepsl
MaTeMaTH4ECKOI0 OKHJIaHUs KaK
TEOPETHYECKOI0 CPEIHETO 3HAYCHHUS BEJINYUHBI.
[TonsiTne o 3akone Gonpmux yucen. M3mepenue
BEPOSITHOCTEN € MOMOIIBIO 4acToT. [Ipumenenne
3aKOHA OOJIBIINX YHCET

OcBouTh NOHATHS:  Clly4yaiiHas  BEJIUYMUI
3HAYEHUE CIYyYaTHON BEJIMYUHBI, paclpe/ieicH
BeposaTHOCTeH. M3yuaTh U 00CYyKIaTh MPHUME]
JUCKPETHBIX U HENpPEPBIBHBIX  CIy4aiiHI
BEJIMYHUH (pOCT, BEC YENIOBEKAa, YHCIEHHOC
HAaCeJIeHUs, Jpyrue W3MEHYMBBIE BEIMYUH
KOTOpBIE pacCMaTPUBAIINCH B KypCe CTaTUCTHK
MOJIETIbHBIX CIy4YailHbIX BEIUYMH, CBSI3aHHBIX
ClIly4ailHbIMU ~ ombITaMH  (OpocaHue MOHET
UTPaJIbHONW KOCTH, CO CIy4YaillHbIM BBIOOPOM U
n.). OcBauBaTh TMOHATUSA: MaT€MaTUYECK
OXXHJaHue CITy4aitHOM BEJIMYUHBI K
TEOPETUYECKOE CPEJHEEC 3HAYCHHE, AMCIIEPC
CIIy4ailHOM BEJIWYMHBI KAaK aHaJIOr JUCIEpC
yuciaoBOro  Habopa. Pemars 3amaum

BBIYHMCIICHUE MAaTEMaTHYECKOIO OKHUIAHMS
JICTIEPCUN JTUCKPETHOM CIIy4yalHOW BEJIHYU]
[0 3aJlaHHOMY PACIpPEIENICHUI0, B TOM YUC
3aJa4, CBS3aHHBIX CO  CTPAXOBaHHEM

J0TepesiIMU. 3HAKOMUTBCS C MAaTEMaTUYECK]
OXKHJAHUEM M  JMUCIEPCUEH  HEKOTOP!
pacnpeeneHuii, B TOM YHUCJIE DPACIpenciicH
CIIy4ailiHOM BEJIMYUHBI KYUCIIO YCIIEXOB» B CEP
ucnelTannii  bepnymum.  M3ydare  yacto
COOBITHUS B MOBTOPSIIOIIUXCS CITyYalHBIX OIIBIT
KaK CIy4yallHyl0 BEJIWYHMHY. 3HAKOMHUTBCS
3aKOHOM OoJbinux uucen (B ¢popme bepHysmr
npy OOJIBIIOM YHCIIE ONBITOB YacTOTa COOBIT
OnmM3ka K ero BepoATHocTH. Pemare 3amaun
U3MEPEHUE BEPOSTHOCTEN C IOMOILIBIO YaACT
OO6cyxaTh pojb 3aKOHAa OOJBLINX YHCEN
000CHOBaHMM YaCTOTHOI'O METO/a HM3MepeH




BeposiTHOCTe. OOCyx7aarh 3akoH  OOJIbII
Yyucen  KaK  MpOSBICHHE  CTAaTHCTUYECK
YCTOI>'I‘II/IBOCTH B HW3MCHUYHUBLIX SBJICHUAX, PO
3aKOHa OOJIBIIMX YHCEN B MPHPOJE W B XKH3
4eIoBeKa

O600menue, KOHTPOJIb (99)

[IpencraBnenue JTAHHBIX. OnucarenpHas
CTaTHCTHKA. BEposATHOCTH CirydyaliHOro COOBITHS.
DneMeHTbI KOMOMHATOPUKH. Crnyuaiinble

BCJIMYHHBI U PpaCIpCACICHUA

[ToBTOPSITH M3yUYEHHOE M BHICTPAUBATH CHUCTE
3HaHWW. Pemrarh 3agaun Ha MpPEICTaBICHUE
OIMCaHHWEe JaHHBIX. Pemare  3amaum
HaxXOXJIEHWE BEPOSITHOCTEH COOBITHI, B T
Yyuciae B ONBITaX C  PaBHOBO3MOXKHBI
AJIEMEHTApPHBIMH ~ COOBITHSIMH, BEPOSTHOCT
00beTMHEHNUST W TIEPECEUCHUs]  COOBITI
BBIYUCIISITh BEPOATHOCTH B OIBITAX C CEPHUS
CIYYalHBIX UCIIBITAHUN

IHOYPOYHOE IVTAHUPOBAHMUE

KypcuBoM BeIeneHbl TeMbl, IpeHa3HAYCHHBIE 711 03HAKOMHUTENBbHOrO u3yueHus. OHU HE BKIIIOYAIOTCA B UTOTOBBIN KOHTPOJb, MOI'YT OBITh
UCKITIOYEHBI U3 MEPONIPHUATUI TPOMEKYTOYHOT'O KOHTPOJIS

7 KJIACC
Ne KoanuecTBo 4acoB
HaunmeHoBaHue pa3iesioB U
yYpoka KOHTPOJIbHbIE | IPAKTHYeCKUe DJIeKTpOHHBIE (LM (ppoBbIe) 00pa3oBaTe/IbHBIC PECYPChI
TeM YPOKOB BCEro
n/n padoThI padoTsI
I'nasa 1. IlpeacraBjienne JaHHbIX (64
1. Ta6nusl. https://uchebnik.mos.ru/material _view/lesson_templates/88818671r
YnopsaounBaHue AaHHBIX U 1 0 0 Referr
MTOUCK MH(OpMAaIUU bubimoreka udpoBOro 00pa3oBaTEIBLHOrO KOHT!
(myschool.edu.ru)



https://uchebnik.mos.ru/material_view/lesson_templates/888186?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/888186?menuReferr
https://lib.myschool.edu.ru/content/12875
https://lib.myschool.edu.ru/content/12875

https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-
informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-
ec2c-425hb-b247-0b0b4909f7f6
https://uchebnik.mos.ru/material_view/lesson templates/1055669?
uRefer

2. IToncuersl ¥ BBIYMCIEHUS B https://foxford.ru/wiki/matematika/tablitsy-variantov
Tabnuiax 1 0 0 https://uchebnik.mos.ru/material_view/lesson_templates/26793?me
eferrer
3. IIpakTnyeckasn pabora 1 0 1 bubnuoreka 1uhpoBOro 00pa30BaTeIbHOIO KOHT
«Tadanub» (myschool.edu.ru)
4. CTOIOMKOBBIE TMarpaMMbl https://resh.edu.ru/subject/lesson/1988/start/
https://uchebnik.mos.ru/material_view/lesson_templates/16031?me
1 0 0 eferrer
https://uchebnik.mos.ru/material_view/lesson_templates/945990?2n
Referr
5. Kpyrosbie JarpaMmbl https://foxford.ru/wiki/matematika/stolbchatye-i-krugovye-diagram
Bospacmmno-nonosvie https://uchebnik.mos.ru/material_view/atomic_objects/8591447?m:
ouazpammol Referre
1 0 0 https://uchebnik.mos.ru/material_view/lesson_templates/35405?me
eferrer
bubimoreka G poBoOro 00pa3oBaTEILHOrO KOHT
(myschool.edu.ru)
6. IIpakTUyeckas paGoTta 1 0 1 ¥Ypoxk (myschool.edu.ru)
«JAuarpaMmmai»
HToro no pazaeny 6 0 2
I'naBa 2. OnucartejbHas craTuCTHKA (749)
7. Cpennee apudmeTnyeckoe https://uchebnik.mos.ru/material_view/lesson_templates/1745622?|
1 0 0 uRefer
https://foxford.ru/wiki/matematika/statisticheskieharakteristiki
8. Cpennee apupmeTndeckoe 1 0 0
9. Menaunana 1 0 0 https://foxford.ru/wiki/matematika/mediana-chislovogo-ryada
10. Mennana 1 0 0
11. IpakTHyeckas paGora 1 0 1
«CpeaHue 3HaYeHUD)
12. HawubGonsliee 1 HauMeEHbIIIEE https://foxford.ru/wiki/matematika/razmah-chislovogo-ryada
3HaueHud. Pa3max. 1 0 0 https://uchebnik.mos.ru/material_view/atomic_objects/8897543?m

Referre



https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
https://uchebnik.mos.ru/material_view/lesson_templates/1055669?menuRefer
https://uchebnik.mos.ru/material_view/lesson_templates/1055669?menuRefer
https://foxford.ru/wiki/matematika/tablitsy-variantov
https://uchebnik.mos.ru/material_view/lesson_templates/26793?menuReferrer
https://uchebnik.mos.ru/material_view/lesson_templates/26793?menuReferrer
https://lib.myschool.edu.ru/content/11701
https://lib.myschool.edu.ru/content/11701
https://resh.edu.ru/subject/lesson/1988/start/
https://uchebnik.mos.ru/material_view/lesson_templates/16031?menuReferrer
https://uchebnik.mos.ru/material_view/lesson_templates/16031?menuReferrer
https://uchebnik.mos.ru/material_view/lesson_templates/945990?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/945990?menuReferr
https://foxford.ru/wiki/matematika/stolbchatye-i-krugovye-diagrammy
https://uchebnik.mos.ru/material_view/atomic_objects/8591447?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/8591447?menuReferre
https://uchebnik.mos.ru/material_view/lesson_templates/35405?menuReferrer
https://uchebnik.mos.ru/material_view/lesson_templates/35405?menuReferrer
https://lib.myschool.edu.ru/content/12920
https://lib.myschool.edu.ru/content/12920
https://lesson.academy-content.myschool.edu.ru/lesson/5a6cb014-d773-4ae8-89fc-51e56b4beb93
https://uchebnik.mos.ru/material_view/lesson_templates/1745622?menuRefer
https://uchebnik.mos.ru/material_view/lesson_templates/1745622?menuRefer
https://foxford.ru/wiki/matematika/statisticheskieharakteristiki
https://foxford.ru/wiki/matematika/mediana-chislovogo-ryada
https://foxford.ru/wiki/matematika/razmah-chislovogo-ryada
https://uchebnik.mos.ru/material_view/atomic_objects/8897543?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/8897543?menuReferre

Obosznavenus 8 bubnuoreka b poBOro 00pa3oBaTEILHOTO KOHT

cmamucmuke. Csoticmea (myschool.edu.ru)

cpeodHezo

apugmemuueckozo.

13. IMoBTOpEeHne "

NPOMEKYTOYHBII

KOHTpOuH (1. 1-9). 1

KonTpoasnas padora Nel

«OnmucareabHast

CTATHCTHKA

Hroro no paszneny 7
I'nasa 3. CayuaiiHasi U3MEHYMBOCTH (64)
14. ITpumepst CIy4YaiHOM 1 http://www.myshared.ru/slide/172945/

W3MEHYHMBOCTH https://uchebnik.mos.ru/material_view/atomic_objects/8884140?m:
Referre
bubnauoreka b pPoBOro 00pa3oBaTEILHOTO KOHT
(myschool.edu.ru)

15. TOYHOCTP W TOTPEITHOCTH 1 TOYHOCTh W TOTPENTHOCTh W3MEpEeHUH — YpoK. Dum3nka, 7 KI

H3MEpPEHUI. (yaklass.ru)

TengeHUMM W CiIy4dalHbIE

OTKJIOHEHHSI

16. YacToTsl 3HAYCHHUI B 1 https://uchebnik.mos.ru/material_view/lesson_templates/32629?me

MaccUBax JAHHBIX eferrer
bubauoreka b pPoOBOro 00pa30BaTEILHOIO KOHT
(myschool.edu.ru)

17. I'pynmnupoBka [aHHBIX U 1 https://resh.edu.ru/subject/lesson/1556/start/

TUCTOTPaMMBI bubauoreka b poBOro 00pa3oBaTEILHOIO KOHT
(myschool.edu.ru)
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery
klass.html

18. Bri6opxka. 1 Koncrekr ypoka "Uucnosble xapakrepuctuku Beioopku'" (infourok

Cmamucmuyeckas

YCMOUYU8OCms U OYEHKU C

NOMOWBIO 8bIOOPKU

19. [MpakTuyeckas pabora 1 bubimoreka udpoBoro 00pa3oBaTEIBLHOrO KOHT!

«Cny4aiinas (myschool.edu.ru)

H3MEHYHUBOCTDH)



https://lib.myschool.edu.ru/content/12082
https://lib.myschool.edu.ru/content/12082
http://www.myshared.ru/slide/172945/
https://uchebnik.mos.ru/material_view/atomic_objects/8884140?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/8884140?menuReferre
https://lib.myschool.edu.ru/content/13594
https://lib.myschool.edu.ru/content/13594
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860/nabliudeniia-opyty-izmereniia-gipoteza-eksperiment-13542/re-80ed4752-1387-4f89-8086-546ee7df1513?ysclid=lj2nrz3pkt754570929
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860/nabliudeniia-opyty-izmereniia-gipoteza-eksperiment-13542/re-80ed4752-1387-4f89-8086-546ee7df1513?ysclid=lj2nrz3pkt754570929
https://uchebnik.mos.ru/material_view/lesson_templates/32629?menuReferrer
https://uchebnik.mos.ru/material_view/lesson_templates/32629?menuReferrer
https://lib.myschool.edu.ru/content/14087
https://lib.myschool.edu.ru/content/14087
https://resh.edu.ru/subject/lesson/1556/start/
https://lib.myschool.edu.ru/content/11386
https://lib.myschool.edu.ru/content/11386
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html
https://infourok.ru/konspekt-uroka-chislovie-harakteristiki-viborki-461200.html?ysclid=lj2o3igryq148958140
https://lib.myschool.edu.ru/content/12749
https://lib.myschool.edu.ru/content/12749

Hroro mo paszneny 6 0 1

I'nasa 4. I'padni (34)

20. I'pa¢b1. Beprunsr u pedpa https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-ne
grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-
6196-442f-a2ca-0bc0842b5411
https://uchebnik.mos.ru/material_view/lesson_templates/1028071?,

1 0 0 uRefer
https://kopilkaurokov.ru/informatika/presentacii/rieshieniie-zadach:
pomoshch-iu-ghrafa
https://uchebnik.mos.ru/material_view/lesson_templates/471420?2n
Referr

21. Crernens BEPIINHBI https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-ne
grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-
6196-442f-a2ca-0bc0842b54f1

1 0 0 https://uchebnik.mos.ru/material_view/atomic_objects/9621022?m:
Referre
https://foxford.ru/wiki/matematika/grafy
https://uchebnik.mos.ru/material_view/atomic_objects/9619817?2m
Referre

22. Iyt B rpade. CBssHbIC https://foxford.ru/wiki/matematika/derevya

rpadsr https://foxford.ru/wiki/matematika/grafy

3a0aua o Kénuecbepeckux https://uchebnik.mos.ru/material_view/atomic_objects/9823855?m

Mocmax, dUneposvl nymu u Referre

IUNEPOBbLL 2paghbl 1 0 0 https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-ne
grafakh-40408/sposoby-predstavieniia-grafov-37023/re-ce12c4a0-
6196-442f-a2ca-0bc0842b54f1
https://foxford.ru/wiki/matematika/eylerovy-grafy
https://foxford.ru/wiki/informatika/grafy-osnovnye-terminy

HToro nmo pazaenay 3 0 0

I'maBa 5. Jlornyeckue yrBep:KaeHUs] H BbICKAa3bIBaHUA (44)

23. YTBepKIeHHS u 1 0 0

BBICKA3bIBAHU S

24, Otpurnianue 1 0 0

25, YciioBHBIE YTBEPKACHUS 1 0 0

26. OOparHble W PaBHOCUIIBHBIC 1 0 0

yrBepxkaeHusi. llpusHaku



https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://uchebnik.mos.ru/material_view/lesson_templates/1028071?menuRefer
https://uchebnik.mos.ru/material_view/lesson_templates/1028071?menuRefer
https://kopilkaurokov.ru/informatika/presentacii/rieshieniie-zadach-s-pomoshch-iu-ghrafa
https://kopilkaurokov.ru/informatika/presentacii/rieshieniie-zadach-s-pomoshch-iu-ghrafa
https://uchebnik.mos.ru/material_view/lesson_templates/471420?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/471420?menuReferr
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://uchebnik.mos.ru/material_view/atomic_objects/9621022?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/9621022?menuReferre
https://foxford.ru/wiki/matematika/grafy
https://uchebnik.mos.ru/material_view/atomic_objects/9619817?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/9619817?menuReferre
https://foxford.ru/wiki/matematika/derevya
https://foxford.ru/wiki/matematika/grafy
https://uchebnik.mos.ru/material_view/atomic_objects/9823855?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/9823855?menuReferre
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://foxford.ru/wiki/matematika/eylerovy-grafy
https://foxford.ru/wiki/informatika/grafy-osnovnye-terminy

cBoiicTBa. HeoOxomumeie
JIOCTATOYHBIC YCIIOBUSI.
Tlpomusononosicrvie
YMBEPAHCOCHUSL.
Lloxazamenvcmeo om
NPOMUBHO20

HToro mo pazageay

4

0

I'naBa 6. CayuyaiiHble ONBITHI U ciay4YaiiHble co0bITHs (44)

217. [pumepst CITy4aiHbIX https://foxford.ru/wiki/matematika/sluchaynyy-opyt-i-sluchaynoye:
ONBITOB W CIIyYalHBIX sobytiye
COOBITHIA. https://foxford.ru/wiki/matematika/sluchaynyy-opyt-i-sluchaynoye-
BeposiTHOCTH ¥ 4acTOThI 1 0 sobytiye
cOObITHI https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobyti
https://ui.mob-
edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6307
28. MoHneTa 1 urpaibHas KOCTb B https://uchebnik.mos.ru/material_view/atomic_objects/8854936?m:
TEOPUH BEPOSITHOCTEH 1 0 Referre
https://uchebnik.mos.ru/material/app/293978?menuReferrer=catalo
29. Kak y3HaTh BepOATHOCTH https://uchebnik.mos.ru/material_view/lesson_templates/1935664?)
COOBITHS. uRefer
1 0 —
BepositHocTHas 3armTa
HHGOPMAITHHN OT OIIHOOK
30. IIpakTU4eckas padora
«Yacrora BLINAJTEHUS 1 0
opJa»
HToro mo pazgeay 4 0
I'naBa 7. O0001menne, KOHTPOJIb (44)
31. [pencrasieHne JaHHBIX 1 0 https://ppt-online.org/292731
https://foxford.ru/wiki/matematika/statisticheskiye-dannyye
32. OmucaTenbHas CTaTHCTHKA 1 0 https://foxford.ru/wiki/matematika/graficheskoye-predstavleniye-
statisticheskoy-informatsii
33. BepositHOCTE  CcmywaliHOTO 1 0 https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobyti
COOBITUSA
34. HNrorosasi KOHTpPOJbHAS 1 1
padora
HToro nmo pazneay 4 1



https://foxford.ru/wiki/matematika/sluchaynyy-opyt-i-sluchaynoye-sobytiye
https://foxford.ru/wiki/matematika/sluchaynyy-opyt-i-sluchaynoye-sobytiye
https://foxford.ru/wiki/matematika/sluchaynyy-opyt-i-sluchaynoye-sobytiye
https://foxford.ru/wiki/matematika/sluchaynyy-opyt-i-sluchaynoye-sobytiye
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6307
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6307
https://uchebnik.mos.ru/material_view/atomic_objects/8854936?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/8854936?menuReferre
https://uchebnik.mos.ru/material/app/293978?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1935664?menuRefer
https://uchebnik.mos.ru/material_view/lesson_templates/1935664?menuRefer
https://ppt-online.org/292731
https://foxford.ru/wiki/matematika/statisticheskiye-dannyye
https://foxford.ru/wiki/matematika/graficheskoye-predstavleniye-statisticheskoy-informatsii
https://foxford.ru/wiki/matematika/graficheskoye-predstavleniye-statisticheskoy-informatsii
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya

OBIIEE KOJIMYECTBO HACOB IT1O

ITPOI'PAMME 34 2 5
8 KJIACC
Ne KoanuyecTBO 4YacoB
HaunMmeHoBaHue pPa3saejaoB u
ypoka KOHTPOJIbHbIE | IPaKTH4YeCKHE JyekTpoHHBIE (LU (POBLIE) 00pa3oBaTeIbLHBIE PeCYPChI
TEM YPOKOB BCEero
n/n padoTsI padoTsI
IToBTOpenue kypca 7 kaacca (34)
1. [IpencraBnenue HaHHBIX. 1 0 0 https://resh.edu.ru/subject/lesson/1988/main/
OnucarenpHas CTaTHCTHKA https://infourok.ru/opisatelnaya-statistika-4779363.html
2. I'padsr. https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22
Crayuaiinast H3MEHUYHBOCTb. teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti
1 0 0 sluchajnaya-izmenchivost 4b48d8fe243e908c810ec35df2f8c1e0/
bubnauoreka b poBOro 00pa3oBaTEILHOTO KOHT
(myschool.edu.ru)
3. Jloruka. https://resh.edu.ru/subject/lesson/2571/start/
Cuyuaiinbie ONBITHI U 1 0 0 https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobyti
CITy4JaifHbIe COOBITHS
Hroro o pasgeny 3 0 0
I'naBa 7. MuoxxectBa (54)
4, MHO0XeCTBO, IOAMHOKECTBO, https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
MIPUMeEpPHI MHOKECTB 1 0 0 bubmmoTexa 1 poBOTO 00pa3oBaTeNnbHOTO KOHT
(myschool.edu.ru)
5. Oneparmn HaJ https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
MHOXeCTBaMU. Jluarpammbl bubaunoreka g poBOro 00pa3oBaTEILHOrO KOHT
Ditnepa 1 0 0 (myschool.edu.ru)
bubanoreka dpoBOro 00pa3oBaTEILHOrO KOHT!
(myschool.edu.ru)
6. Omnepaunn Hax https://uchebnik.mos.ru/material_view/lesson_templates/2039105?|
MHOXecTBaMH. [luarpammbl uRefer
Oinepa 1 0 0 https://uchebnik.mos.ru/material_view/lesson_templates/215899?m
Referr
bubauoreka g poBoro 00pa3oBaTEIBLHOrO KOHT!
(myschool.edu.ru)



https://resh.edu.ru/subject/lesson/1988/main/
https://infourok.ru/opisatelnaya-statistika-4779363.html
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://lib.myschool.edu.ru/content/13295
https://lib.myschool.edu.ru/content/13295
https://resh.edu.ru/subject/lesson/2571/start/
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya
https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
https://lib.myschool.edu.ru/content/12032
https://lib.myschool.edu.ru/content/12032
https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
https://lib.myschool.edu.ru/content/11460
https://lib.myschool.edu.ru/content/11460
https://lib.myschool.edu.ru/content/12372
https://lib.myschool.edu.ru/content/12372
https://uchebnik.mos.ru/material_view/lesson_templates/2039105?menuRefer
https://uchebnik.mos.ru/material_view/lesson_templates/2039105?menuRefer
https://uchebnik.mos.ru/material_view/lesson_templates/215899?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/215899?menuReferr
https://lib.myschool.edu.ru/content/13447
https://lib.myschool.edu.ru/content/13447

bubinnoreka b poBOro 00pa3oBaTeIbLHOrO KOHT!
(myschool.edu.ru)

7. Mnoocecmsa peuternuil 1 0 https://uchebnik.mos.ru/material/app/293978?menuReferrer=catalo
HepaseHcme U cucmem
8. Hpa@uﬂo VMHOMNCEHUA 1 0 BI/I6JII/IOT€K3 IlI/Id)DOBOFO 06D330BaT€HLHOFO KOHT
(myschool.edu.ru)
Hroro o pasgeny 5 0

T'naBa 8. MareMaTnueckoe ONMCAHNE CIYVYANHBIX ABJIEHUH (59)

9. Ciryuaiigble ONBITEI u https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teo
DJIEMEHTAPHEIE COOBITHS. veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
BeposaTHOCTH 31EMEHTAPHBIX 1 0 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teo
coObITHI. PaBHOBO3MOYKHBIE veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
DJIEMEHTAPHBIE COOBITHS bubimoreka udpPoOBOro 00pa3oBaTEILHOrO KOHT

(myschool.edu.ru)

10. BraronpusarcTByronme 1 0 bubnauoreka b poBOro 00pa30BaTEILHOTO KOHT
3JIEMEHTAPHBIE COOBITHUS (myschool.edu.ru)

11. BeposTHOCTH COOBITHIH https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-

statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-
1 0 nakhozhdenie-veroiatnosti-12691

https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teo

veroiatnostei-9277/veroiatnost-sobytiia-9278

12. IIpakTryeckas pabora bubauoreka b pPoOBOro 00pa30BaTEILHOIO KOHT
«O1BITHL c (myschool.edu.ru)

PaBHOBO3MOKHBIMH https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-

1 0 T - - - - . .
2JIEMEHTAPHBIMU statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-
COOBITUAMUIY. nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bead-
Cnyu4aiiHblii BEIOOD c73c7¢1120ff

13. IloBTOpEHME U
OPOMEXKYVTOYHBIA  KOHTPOJIb 1 1
(1.32-41).

Konrposbnas padora Nel

Hroro o pasgeny 5 1

I'naBa 9. PaccenBanue maHHbIX (44)

14. PacceuBanue YUCIOBBIX https://uchebnik.mos.ru/material_view/lesson_templates/30221?me
JAHHBIX U OTKJIOHCHUA 1 0 eferre

bubauoreka g poBoro 00pa3oBaTEIBLHOrO KOHT!
(myschool.edu.ru)



https://lib.myschool.edu.ru/content/11383
https://lib.myschool.edu.ru/content/11383
https://uchebnik.mos.ru/material/app/293978?menuReferrer=catalogue
https://lib.myschool.edu.ru/content/12769
https://lib.myschool.edu.ru/content/12769
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://lib.myschool.edu.ru/content/14205
https://lib.myschool.edu.ru/content/14205
https://lib.myschool.edu.ru/content/14205
https://lib.myschool.edu.ru/content/14205
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://lib.myschool.edu.ru/content/12838
https://lib.myschool.edu.ru/content/12838
https://uchebnik.mos.ru/material_view/lesson_templates/30221?menuReferre
https://uchebnik.mos.ru/material_view/lesson_templates/30221?menuReferre
https://lib.myschool.edu.ru/content/13297
https://lib.myschool.edu.ru/content/13297

bubinnoreka b poBOro 00pa3oBaTeIbLHOrO KOHT!
(myschool.edu.ru)

15. Jucnepcus YUCJIOBOIO https://resh.edu.ru/subject/lesson/3409/start/
Habopa 1 bubnnoreka b poBOro 00pa30BaTEILHOTO KOHT
(myschool.edu.ru)
16. Cmanoapmnoe OmKIOHeHUE https://uchebnik.mos.ru/material _view/lesson_templates/30221?me
YUCn08020 HaAbopa 1 eferre
bubnmoreka b poBOro 00pa30BaTEILHOTO KOHT
(myschool.edu.ru)
17. Huazpammvl pacceusanus https://resh.edu.ru/subject/lesson/1301/
https://uchebnik.mos.ru/material_view/lesson_templates/956018?2n
1 Referr
bubimoreka U pPOBOro 00pa3oBaTEILHOrO KOHT
(myschool.edu.ru)
Hroro mo paszgeny 4
T'naBa 10. JepeBbs (34)
18. JlepeBbs https://foxford.ru/wiki/matematika/polnyj
https://uchebnik.mos.ru/material_view/lesson_templates/4793802n
1 Referr
bubimoreka G poBOro 00pa3oBaTEILHOrO KOHT
(myschool.edu.ru)
19. Csoticmea 0epesbes https://foxford.ru/wiki/matematika/derevo -variantov/
https://uchebnik.mos.ru/material_view/lesson templates/858794?2n
1 Referr
bubanoreka dpoBOro 00pa3oBaTEILHOrO KOHT!
(myschool.edu.ru)
20. Jepeso cIy4aitHoro https://uchebnik.mos.ru/material_view/atomic_objects/8589835?m
IKCIIEPUMEHTA Referre
1 -
bubaunoreka g poBOro 00pa3oBaTEILHOrO KOHT!
(myschool.edu.ru)
Hroro o pasgeny 3

I'nmaBa 11. Maremarnueckue paccyxaeHus (34)

21.

Jlornueckne COIO3BI  «W» H
RUTRING 0

1

22.

Ompuyanue CIIOJICHBIX
YmeepyHcOeHul

1



https://lib.myschool.edu.ru/content/13296
https://lib.myschool.edu.ru/content/13296
https://resh.edu.ru/subject/lesson/3409/start/
https://lib.myschool.edu.ru/content/12464
https://lib.myschool.edu.ru/content/12464
https://uchebnik.mos.ru/material_view/lesson_templates/30221?menuReferre
https://uchebnik.mos.ru/material_view/lesson_templates/30221?menuReferre
https://lib.myschool.edu.ru/content/13766
https://lib.myschool.edu.ru/content/13766
https://resh.edu.ru/subject/lesson/1301/
https://uchebnik.mos.ru/material_view/lesson_templates/956018?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/956018?menuReferr
https://lib.myschool.edu.ru/content/11459
https://lib.myschool.edu.ru/content/11459
https://foxford.ru/wiki/matematika/polnyj
https://uchebnik.mos.ru/material_view/lesson_templates/479380?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/479380?menuReferr
https://lib.myschool.edu.ru/content/11452
https://lib.myschool.edu.ru/content/11452
https://foxford.ru/wiki/matematika/derevo%20-variantov/
https://uchebnik.mos.ru/material_view/lesson_templates/858794?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/858794?menuReferr
https://lib.myschool.edu.ru/content/13440
https://lib.myschool.edu.ru/content/13440
https://uchebnik.mos.ru/material_view/atomic_objects/8589835?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/8589835?menuReferre
https://lib.myschool.edu.ru/content/12879
https://lib.myschool.edu.ru/content/12879

23. IToBTOpEHHE u
HDOMG)KVTO‘IHBIﬁ KOHTPOJIb 1 1
(1.42-50).
KourpoibHas padbora No2
Hroro o pasageny 3 1
T'inaBa 12. Onepanyu Haj1 ciny4YalHBIMU cOObITHAMU (44)
24. Omnpegenedne  CIy4aiiHOro bubnuoreka b poBOro 00pa30BaTEILHOTO KOHT
COOBITHSL. B3aumuo (myschool.edu.ru)
IIPOTUBOIIOJIOKHBIE bubnmoreka b poBOro 00pa30BaTEILHOTO KOHT
cIy4aliHble COOBITHS 1 0 (myschool.edu.ru)
https://infourok.ru/material.htmI?mid=54589
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teo
veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-
12795/
25. OObeIMHEHNE U TIEPECEYEHHE https://uchebnik.mos.ru/material_view/lesson_templates/19027667)
COOBITHIA. HecoBmecTHBIE uRefer
coObITHUS 1 0 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teo
veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-
8438e5dc-d5d5-4d2d-8b77-
e6ea037d22c9/pe?resultld=3739832575&c=1
26. OObeMHEHHE U IIEPECEUEHIE bubauoreka b pPoOBOro 00pa3oBaTEILHOTO KOHT
COOBITHIA. HecoBmecTHBIE 1 0 (myschool.edu.ru)
CcOoOBITHSA
27. Dopmyna COJHCEHUS. https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teo
8epPOAMHOCHICH. 1 0 veroiatnostei-9277/slozhenie-veroiatnostei-12796
Pewenue 3a0au ¢ nomowwio bubanoreka dpoBOro 00pa3oBaTEILHOrO KOHT
KOODOUHAMHOU NPAMOU (myschool.edu.ru)
Hroro no pasneny 4 0
TI'naBa 13. YcinoBHas BEPOSITHOCTH M HE3ABUCHMBIE COOBITHS (44)
28. YcioBHas  BEPOATHOCTh M https://resh.edu.ru/subject/lesson/4064/conspect/38068/
MIPABHJIO YMHOYKEHHS https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teo
BEpOATHOCTEH veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei
1 0 12797 _ _ _
https://uchebnik.mos.ru/material_view/lesson_templates/1406272mr
Referr
bubauoreka g poBoro 00pa3oBaTEIBLHOrO KOHT!
(myschool.edu.ru)



https://lib.myschool.edu.ru/content/14205
https://lib.myschool.edu.ru/content/14205
https://lib.myschool.edu.ru/content/13025
https://lib.myschool.edu.ru/content/13025
https://infourok.ru/material.html?mid=54589
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795/
https://uchebnik.mos.ru/material_view/lesson_templates/1902766?menuRefer
https://uchebnik.mos.ru/material_view/lesson_templates/1902766?menuRefer
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://lib.myschool.edu.ru/content/12335
https://lib.myschool.edu.ru/content/12335
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://lib.myschool.edu.ru/content/14016
https://lib.myschool.edu.ru/content/14016
https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://uchebnik.mos.ru/material_view/lesson_templates/140627?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/140627?menuReferr
https://lib.myschool.edu.ru/content/12770
https://lib.myschool.edu.ru/content/12770

bubnaunoreka b poBOro 00pa3oBaTeIbLHOrO

(myschool.edu.ru)

KOHT

JlepeBo CIIy4alHOro OILITa

https://uchebnik.mos.ru/material view/atomic objects/85898357m

= 1 0 0
Referre
30. HesaBucumbie coObITHS https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teo
veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei
1 0 0 12797
bubnuoreka 1uhpoBOro 00pa3oBaTEIHHOTO KOHT
(myschool.edu.ru)
31. 06 owubke Dozapa Ilo u o
mom, KaK nobedums 1 0 0
cmeyenue 00Cmoamenbems
HToro nmo paszaeay 4 0 0
006061enne, KOHTPOJIb (34)
32. HtoroBoe moBTOpEHUE. bubnnoreka 11nhpoBOro 00pa3oBaTEILHOTO KOHT
[pencrasnenue JTAHHBIX. 1 0 0 (myschool.edu.ru)
OnrcarenpHas CTAaTHCTHKA bubnanoreka 1npoBoOro 00pa3oBaTEIHLHOTO KOHT
(myschool.edu.ru)
33. HTOroBoe moBTOPEHHE. https://resh.edu.ru/subject/lesson/3059/start/
I'padsr. BeposTHOCTE https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-
CIIy4aiiHOTO COOBITHS matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobyt
1 0 0
zadacha-4-536377
bubmmoreka 1 poBOTO 00pa3oBaTEIHLHOTO KOHT
(myschool.edu.ru)
7.4. Urorosas KOHTPOJIbHAS
1 1 0
pabora
Hroro mo pasmeny 3 1 0
OBILIEE KOJIMYECTBO YACOB I1O 34 3 1
[TPOT'PAMME
9 KJIACC
Ne KosnuecTBo 4yacoB
HaumeHoBaHue pa3aesioB U
YPOKa KOHTPOJIbHbIC | IPAKTHYeCKHE JyeKTpoHHbIE (LM (POBLIE) 00pa3oBaTeIbHbIE PeCypChl
TeM YPOKOB BCEro
n/n padoTsI padoTsI

IloBTOpenne Kypca 8 kiaacca (44)



https://lib.myschool.edu.ru/content/12770
https://lib.myschool.edu.ru/content/12770
https://uchebnik.mos.ru/material_view/atomic_objects/8589835?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/8589835?menuReferre
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii%20-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii%20-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii%20-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://lib.myschool.edu.ru/content/13977
https://lib.myschool.edu.ru/content/13977
https://lib.myschool.edu.ru/content/12643
https://lib.myschool.edu.ru/content/12643
https://lib.myschool.edu.ru/content/12643
https://lib.myschool.edu.ru/content/12643
https://resh.edu.ru/subject/lesson/3059/start/
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377
https://lib.myschool.edu.ru/content/12600
https://lib.myschool.edu.ru/content/12600

1. [IpencraBnenue qaHHBIX 1 https://lib.myschool.edu.ru/content/12876
https://lib.myschool.edu.ru/content/12597

2. OnucarenbHas CTATUCTUKA 1 https://lib.myschool.edu.ru/content/12876

3. Onepaiuu Hall COOBITUSIMU 1

4, HesaBucuMocThb COOBITHIA 1 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teo
veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei
12797

HToro mo paszaenay 4

I'napa 14, DaeMeHTH KOMOMHATOPHKH (44)

5.

KomOunaropnoe  mpaBuiio
YMHOKEHHUS

https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-
statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-
kombinatornye-zadachi-12502/re-15e2fa21-9b30-43d2-b5da-
124ae70b1bab

https://uchebnik.mos.ru/material_view/lesson templates/2431677n
Referr

https://uchebnik.mos.ru/material_view/lesson templates/2430452n
Referr

https://lib.myschool.edu.ru/content/11867

[TepecranoBku. @axropran

https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-
kombinatoriki-9340/perestanovki-perestanovki-bez-povtorenii-
9343/re-2ff8fadb-bee7-4098-b497-a60cdf421c85
https://resh.edu.ru/subject/lesson/2120/start/
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-
statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-
kombinatornye-zadachi-12502/re-3a197bf8-b5b2-4aaa-bafa-
922a542da0cd

Yucno coueTaHuM u
TpeyroyubHuK Ilackans

https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-
kombinatoriki-9340/sochetaniia-i-ikh-svoistva-9344/TeacherInfo
https://resh.edu.ru/subject/lesson/2118/start/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-
kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489/re-
cf4c6716-9202-437a-b845-a0cfe9adc46b
https://lib.myschool.edu.ru/content/13882

[IpakTudeckas pabora
«Brluncnenne BeposaTHOCTEN
c HCIOJIb30BaHHEM

https://lib.myschool.edu.ru/content/12835



https://lib.myschool.edu.ru/content/12876
https://lib.myschool.edu.ru/content/12597
https://lib.myschool.edu.ru/content/12876
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii%20-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii%20-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii%20-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502/re-15e2fa21-9b30-43d2-b5da-124ae70b1ba6
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502/re-15e2fa21-9b30-43d2-b5da-124ae70b1ba6
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502/re-15e2fa21-9b30-43d2-b5da-124ae70b1ba6
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502/re-15e2fa21-9b30-43d2-b5da-124ae70b1ba6
https://uchebnik.mos.ru/material_view/lesson_templates/243167?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/243167?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/243045?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/243045?menuReferr
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/perestanovki-perestanovki-bez-povtorenii-9343/re-2ff8fadb-bee7-4098-b497-a60cdf421c85
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/perestanovki-perestanovki-bez-povtorenii-9343/re-2ff8fadb-bee7-4098-b497-a60cdf421c85
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/perestanovki-perestanovki-bez-povtorenii-9343/re-2ff8fadb-bee7-4098-b497-a60cdf421c85
https://resh.edu.ru/subject/lesson/2120/start/
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502/re-3a197bf8-b5b2-4aaa-bafa-922a542da0cd
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502/re-3a197bf8-b5b2-4aaa-bafa-922a542da0cd
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502/re-3a197bf8-b5b2-4aaa-bafa-922a542da0cd
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502/re-3a197bf8-b5b2-4aaa-bafa-922a542da0cd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/sochetaniia-i-ikh-svoistva-9344/TeacherInfo
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/sochetaniia-i-ikh-svoistva-9344/TeacherInfo
https://resh.edu.ru/subject/lesson/2118/start/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489/re-cf4c6716-9202-437a-b845-a0cfe9a4c46b
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489/re-cf4c6716-9202-437a-b845-a0cfe9a4c46b
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489/re-cf4c6716-9202-437a-b845-a0cfe9a4c46b
https://lib.myschool.edu.ru/content/12835

KOMOMHATOPHBIX  (YHKLHHA
3JICKTPOHHBIX TAOIUID)

Hroro mo pazaeny

4

I'nmaBa 15. 'eomeTpuyeckasi BEpOSITHOCTD (44)

9. Bribop Touku u3 Qurypsl Ha https://uchebnik.mos.ru/material/app/256440?menuReferrer=catalo
IJIOCKOCTH 1 https://uchebnik.mos.ru/material/app/295874?menuReferrer=catalo
https://lib.myschool.edu.ru/content/11330
10. Bribop Touku u3 uryps Ha 1 https://lib.myschool.edu.ru/content/13596
IIJIOCKOCTH
11. Bbibop ToukHM M3 OTpe3ka U https://uchebnik.mos.ru/material/app/296858?menuReferrer=catalo
JIyTH OKPY>KHOCTH 1 https://uchebnik.mos.ru/material/app/293978?menuReferrer=catalo
https://lib.myschool.edu.ru/content/13595
12. IToBTOpEHME u
MIPOMEXKYTOUHBIII  KOHTPOJIb 1
(m.59-63).
KonTposnbHas pabora Ne 1
Hroro mo pazageny 4
I'napa 16. UcnbiTanus Bepuyim (64)
13. VYemex u Heyaaya. https://uchebnik.mos.ru/material _view/lesson_templates/1781148?
WcnpiTanuss 10 MEPBOTO uRefer
ycrexa. 1 https://uchebnik.mos.ru/material_view/lesson_templates/1771831?|
uRefer
https://uchebnik.mos.ru/material_view/lesson_templates/1771831?|
uRefer
14. Yemex " Heymava. https://lib.myschool.edu.ru/content/11778
HcmbiTaHust 10 MEPBOTO 1 https://lib.myschool.edu.ru/content/11779
ycnexa.
15. Cepusi ucnoimanuii bepnynnu https://uchebnik.mos.ru/material_view/lesson_templates/162012?n
Referr
1 https://lib.myschool.edu.ru/content/11776
https://lib.myschool.edu.ru/content/11777
16. Yucno ycnexoe 8 1
ucnoimanusix bepnynnu
17. Beposmuocmu  coovimuii 6 1 https://uchebnik.mos.ru/material/app/293978?menuReferrer=catalo
ucnoimanusix bepnynnu
18. [IpakTrueckas pabota 1 https://lib.myschool.edu.ru/content/12837

«Mcnprranus beprynamy



https://uchebnik.mos.ru/material/app/256440?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/295874?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/296858?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/293978?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/162012?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/162012?menuReferr
https://lib.myschool.edu.ru/content/11776
https://lib.myschool.edu.ru/content/12837

Hroro mo pazgery |

Paznen 5. Cayuaiinble BeJinduHbI (74)

19. [Tpumepsr CITy4aiHBIX https://uchebnik.mos.ru/material_view/lesson_templates/164373?r
BEJIMYHH. Pacnpeoenenue Referr
eeposimHocmell  CAY4auHou https://uchebnik.mos.ru/material_view/atomic_objects/8854989?m
BENUUUNDL Referre

https://lib.myschool.edu.ru/content/13593

20. Mamemamuueckoe https://uchebnik.mos.ru/material_view/atomic_objects/8855079?m
ooicudanue CAYYAUHOU Referre
BENUUUHDL https://lib.myschool.edu.ru/content/11978

21. Mamemamuueckoe https://lib.myschool.edu.ru/content/11979
oorcudanue cayuatiHou
BEJIUYUHbL

22, Hucnepcus u cmanoapmroe https://uchebnik.mos.ru/material/app/293978?menuReferrer=catalo
OMKJIOHEeHUue

23. Mamemamuueckoe https://uchebnik.mos.ru/material_view/atomic_objects/8945614?m

oocudanue U - oucnepcus
YUCIA YCNexo8 U 4acmomol
ycnexa 6 cepuu UCHBIMAHUL

Referre

bepuynnu
24, 3akon borbwux yucen u e2o https://uchebnik.mos.ru/material _view/lesson_templates/1733072n
npumeneHue Referr
https://lib.myschool.edu.ru/content/12723
25. [ToBTOpeHue u
NPOMEXKYTOUHBII  KOHTPOJIb
(m.64-73).

KontponpHas padora Ne 2

Hroro nmo pasaeny

HTorooe noBropeHne U KOHTPOJIb (94)

26. [IpencraBnenne naHHBIX bubnuoreka dpoBOro 00pa3oBaTEILHOrO KOHT!
(myschool.edu.ru)
27. [IpencraBnenue naHHBIX bubnauoreka dpoBOro 00pa3oBaTEILHOrO KOHT!
(myschool.edu.ru)
28. OmnucareipHas CTaTUCTHKA https://lib.myschool.edu.ru/content/12876
29. BepositHOCTB CIIy4ailHOTO bubimoreka udpoBoro 00pa3oBaTEIBLHOrO KOHT!
CcOOBITUSA (myschool.edu.ru)



https://uchebnik.mos.ru/material_view/lesson_templates/164373?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/164373?menuReferr
https://uchebnik.mos.ru/material_view/atomic_objects/8854989?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/8854989?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/8855079?menuReferre
https://uchebnik.mos.ru/material_view/atomic_objects/8855079?menuReferre
https://uchebnik.mos.ru/material_view/lesson_templates/173307?menuReferr
https://uchebnik.mos.ru/material_view/lesson_templates/173307?menuReferr
https://lib.myschool.edu.ru/content/12597
https://lib.myschool.edu.ru/content/12597
https://lib.myschool.edu.ru/content/12641
https://lib.myschool.edu.ru/content/12641
https://lib.myschool.edu.ru/content/12603
https://lib.myschool.edu.ru/content/12603

I[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI AJIAA YYUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






