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INOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «BeposTHOCTb M CTATUCTUKA» YTITYOJIEHHOTO YPOBHS SABIISACTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca YriayOia€éHHOTro
YPOBHSI Ha YPOBHE CpeIHEro 0011ero oopazoBanus. Y4eOHbIN Kypc NMpeHa3HaueH
Uit popMupoBaHUs 'y 00yYarOUUXCsl CTaTUCTUYECKON KYJIbTYphl M MOHUMaHUS
pPOJIM TEOPHUM BEPOSTHOCTEN KAaK MAaTeMAaTHYECKOIO0 WHCTPYMEHTA Ul U3yYECHUS
CIIy4yalHbIX COOBITHH, BEIMYMH U TiporieccoB. [Ipu n3yuenunn kypca odoramiarorcs
MPEACTaBICHUS] OOYYaIOIUXCA O METOJaX HCCIEOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBaeTCAd MOHUMAHUE 3HAYUMOCTH M OOIIHOCTHM MaTeMaTHYE€CKUX METOOB
MIO3HAHUSA KAaK HEOTBEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHU.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
NOJyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHMsl, U
Ha pa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HAMM Ha BaXXHBIX NPHUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEISAX, UCIIOJIb3YEMbIX
JUISL OTIMCAHUS aHTPOIIOMETPUUECKHX U IEMOTPpaPUUECKUX BETUUNH, TOTPEIIHOCTEN
B Pa3JIMYHBIE POJA U3MEPEHUAX, NITUTEIILHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBIM
Kypc sBisieTcsi 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOJMMBIX CIELUAINCTaM HE TOJbKO MHXKEHEPHBIX CIIELHUAIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHbIE O0IIECTBEHHBIE HAYKH
B 3HAQUMUTEJIIbHOM MeEpe UCHOJB3YIOT anmapar aHaiu3a OOJbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucenl — (PYHIaMEHTaIbHOTO 3aKOHAa MPUPOAbI, MMEIOLIET0 MaTEeMaTUYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE
coziepkaresibHblie TUHUM: «CiayyaiiHble COOBITUS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU
rpa0oB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISI TOJHOLEHHOIO OCBOEHUS
MaTepuana JJaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Copnepxxanne muHun «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
st (OPMUPOBAHUS TPEICTABICHUNA O PpacHpelleIeHUH BEPOSTHOCTEH MEXIY
3HAYEHUSIMHU CIIyYalHbIX BEJIMYMH. BaXkHyr0 4acTh B 3TOU COAEPKATEIBHOU JIMHUU



3aHMMaeT HU3YYEHHE TEeOMETPUYECKOr0 M OWHOMHAIBHOTO paclpeAeseHudl u
3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYalHBIMU BEIMYMHAMU WU
pacnpeneNeHnus MY, aKIEHTUPYIOT BHUMaHUE OOY4YalOIIMXCS Ha ONHCAHUM MU
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSIM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEJIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U ONMCAaHUE DSTOM CBA3HM C IIOMOIIBIO
KO3 PUIMEHTa KOPPEISUU M €ro BbIOOPOYHOIrO aHajora. JTH D3JIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHarpaMMsl paccenBaHus», N3yUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
aJreOpbl U TEOMETPUH.

Emé oauH 2JIeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SBJIIETCSL aKTyalbHBIM JUIsl OyOylIIMX aOUTYypUEHTOB, MOCTYMAIOIIMUX HA y4yeOHbIE
CHELIMATIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIIPaBJICHHUEM.

Ha u3ydenue yueOHOro kypca «BeposiTHOCTb U CTaTUCTHKa» HA yriyOJIE€HHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEepOSTHOCTH COOBITHI. CydaifHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSMU.

Omnepatu HaJ COOBITUSAMU: MepecedeHne, 00beJMHEHNE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI OMBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyin. CiydaifHblid BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumeprsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHMAJILHOE.

CoBMecTHOE pachpenesieHHe JIByX CIy4dalHbIX BeIu4YuMH. HeszaBucumbie
CIy4aillHble BEIWYMHBL. MaTeMaTH4ecKoe OXHUIAHUE CIy4alHOW BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIaHUE OWHApHOM clydaiiHOM
BEJIMUMHBL. MaTeMaTudyeckoe OXKHUJaHHE€ CYMMbI CIyYallHbIX  BEJIMYHUH.
Marematnyeckoe OKuJaHue TEOMETPUIECKOTO M OMHOMUAIBHOTO PACIIpEICIICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApHOM ClydaiiHOM BeMMUMHBL. MaTeMaTrudeckoe
OKHJIAHUE TPOU3BEICHUS U IUCIIEPCUSI CyMMbI HE3aBUCUMBbIX CITyYailHBIX BEJIUYUH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pachpeesieHus.
Jucnepcus u CTaHIapTHOE OTKJIOHEHHE TEOMETPUUYECKOTO PACIPEAECICHUS.

11 KUIIACC

HepaBenctBo YeOwniméBa. Teopema UeOniméBa. Teopema bepnymu. 3axoH
OonplMX  uyucen.  BbIOOpouHBIH  MeTOd — ucclenoBaHuil.  Bwribopounbie



XapakTepuCcTUKU. OLIEHUBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA TUIOTHOCTH
BEPOSITHOCTH pacCIpeiesicHus. PaBHOMEpHOE pacnpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTHU
MOKa3aTeNbHOTO pacnpezeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IIPUBOJSIINE K pacpeneneHuto [lyaccona.

KoBapuammst 1Byx caydaiiHeix BenumuuH. Koadduuument muHeiHON
koppermsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpOUYHBIN
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBSI3bI0 U IPUYUHHO-
CJICZICTBEHHOU CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IWYHBIX CTPYKTYp, SBJICHHUH, TPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UACHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIEHHE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESTEIBHOCThIO YU4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (U3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAThb OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreMaTHYeCKoMy  OOpa3oBaHUI0O U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKOW HAPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U OOIIECTBEHHOMN MPAKTUKH, TOHUMAHNE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ASATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUI. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs] MIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIiy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MPEAjiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleNlaTh BBIBOJBI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeDUUUTHI MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITNIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WLTIOCTPUPOBATH TpaUUECcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TIIOUCK
pelIeHnsl, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, dKCIIEPUMEHTA, UCCIEN0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, X PE3YJIbTATOB, BIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTHKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eITEILHOCTD:

MOHUMAaTh M MCIOJb30BATh MPEUMYILECTBA KOMAHIHOW U WHAMBUAYAJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 00001aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpPUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIIOCKUN rpad, CBI3HBIN Tpad,
nyTh B rpade, 1emnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH TMMOHITUSMU: CIy4alHBIA DSKCIEPUMEHT (OIBIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH DJICMEHTAPHBIMU COOBITUSMH;HAXOUTh U (HOPMYITUPOBATH
COOBITHSI:  TEepeceueHue, OO0bEAMHEHHWE  JaHHBIX  COOBITHM,  COOBITHE,
MPOTUBOIOJIO)KHOE JJAHHOMY, HCIIOJb30BaTh JUarpaMMbl Dijepa, KOOpAUHATHYIO
IPSAMYIO JUIsl PEIIeHUs] 3a]1ad, TI0JIb30BaThCsl (DOPMYJIION CIOKEHHUS BEPOATHOCTEHN
JUISL BEPOSITHOCTEH JIBYX U TPEX CIIy4yalHBIX COOBITHIA;



ONEPUPOBATH ITIOHATUSAMH: YCIOBHAsI BEPOATHOCTD, YMHOKEHUE BEPOATHOCTEN,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCIEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWIa YMHOXEHUS, JIepeBa CIIy4alHOTO
OIbITa, WCIOJB30BaTh (OpMyJly IOJHONH BeposATHOCTH, (GopMyny baiieca npu
pelIeHnr 3a7ad, ONpPENeNsITh HE3aBUCUMOCTb COOBITMH 1O ¢opMysie U IO
OpPTaHU3aLMN CIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4YallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEN;CBOOOJHO ONEPUPOBATH MOHATUSIMH: OWHAPHBIN
CJIy4aliHbIH ONBIT (UCHBITAHUE), YCIIEX U HEYy/laya, HE3aBUCUMBbIE UCIIBITAHUS, CEPUSI
UCIIBITAaHUM, HAXOJUTh BEPOSTHOCTH COOBITHIA: B CEpPUU HCIBITAHUI 10 NEPBOrO
yClexa, B CEpUM HCNOBITAHWM bepHyJuIM, B ONBITE, CBA3AHHOM CO CIy4YalHBIM
BbIOOPOM M3 KOHEUYHOI COBOKYITHOCTH;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, pacHpeiesieHue
BEPOSATHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciaydailHas BeJIUYWHA,
reOMETpUYECKOe, ONHOMUAIILHOE PACIIPECIICHHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE PACHIPENEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydyalHBIX
BEJIMYUH [UIS BBIJCICHUS PACIPEACIICHAsS KAKIO0M BEJIMYUHBI, ONPEICICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHSITHEM
MaTEMaTUYECKOr0 OKUJAHUS CIIy4ailHOW BEIUYHMHBI (pacnpeeseHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPH PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO paclpeiesieHuH;

CcBOOO/IHO OTNEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSATh CBOMCTBA IHUCIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipenenieHus) MPU PELICHUU 3a/1ay, BBIUUCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeIeHUN.

K koniy 11 kiacca o0yyaromuics HayquTCst:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKH MO JAHHOM BBIOOPKE M OLIEHUBATh
XapaKTEPUCTUKUA T€HEPATIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapakTepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUILINE
CTATUCTUYECKHUE TUIIOTE3BI, NIOJIb3YSACh N3YYEHHBIMU PACIIPEACIICHUSIMY;

OPUBOJNUTH  NpPUMEPBHl  33a4ady, NPUBOJALIIMX K  [OKa3aTEJIbHOMY
paclpeneneHno, 3aaad, MNPUBOMAIIMX K HOPMAJIBHOMY  PaCIHpENEIEHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacHpeeICHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacIipe/ieICH s

ompenensaTh  KO3GOUIMEHT  JTUHEHHON  KOppEemsIuu,  BbIOOPOUYHBIM
KO3 PULIMEHT KOPPEIISLIIH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/mt Kontpoabnbsie  IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
1 DneMeHThl Teopun rpados 3 https://m.edsoo.rt/Y6UOW6020
Cny4JaiiHble OIBITHL, CIY4alHEIC
2 v y . 3 https://m.edsoo.ru/Y5SOE1D2T
COOBITHS Y BEPOSTHOCTH COOBITHIA
Onepanuu HaJ MHOXKECTBAMU U
coOprTusiMu. CIIO’)KEHUE ¥ YMHOKEHUE
3 . M 5 https://m.edsoo.ru/Q4WOFOH31
BEpPOSITHOCTEH. Y CIIOBHASL BEPOSITHOCTD.
HezaBucumbie coOBITHS
4 OneMeHThl KOMOMHATOPUKU 4 1 https://m.edsoo.ru/K3KOW7ABA
Cepuu mocienoBaTeIbHbIX UCTIHITAHUH.
5 Ucnbrtanusa bepuymmum. CiydaitHbii 5 https://m.edsoo.ru/X2S9C2W70
BBIOOD U3 KOHEYHOUM COBOKYITHOCTH
6 CrnyyaiiHble BEIMUUHBI U pacIIpeieTICHUS 14 1 https://m.edsoo.ru/G2A3V7W2L
OBIIEE KOJIMYECTBO YACOB I1O 34 ’ 0

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne n/m Kontpoabnbie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 3aK0oH OOJIBIITUX YHCETT 5 https://m.edsoo.ru/KOY 1B6R30O
2 DIICMEHTI MATCMATHHCCKOI 6 https://m.edsoo.ru/HSL.8HSR6R
CTaTHCTUKH
HenpepriBHbIE CllydaiiHbIe BETUYMHBI
3 (pacripenenenus), Moka3aTeabHOE U 4 https://m.edsoo.ru/L6MIH3L9E
HOpPMAJIBLHOE pacIlpeaeiieHuUs
Pacnpenenenue Ilyaccona https://m.edsoo.ru/X7U8Z3HI9P
5 CBs13b MEXly ClTy4yallHBIMU BETUYMHAMU 6 https://m.edsoo.ru/L2S3Z3 Y8R
O060061eHre U cucTeMaTu3alys 3HaHU! 11 1 https://m.edsoo.ru/O1VIBSL1Z
OBIIEE KOJIMYECTBO YACOB I1O 34 | 0

I[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3HbI Tpad,
MPEJICTABICHHE 3a/Ia4H C
MOMOIIBIO Tpada

Crernenb (BaJIGHTHOCTBD)
BepiuHkl. [1yTh B rpade. Lenu
U ITUKJIBI

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/V3J1B7VSS

https://m.edsoo.ru/S6N2K9X2S

I'padbr Ha mnockoctu. [epeso
CIIy4alHOTO DKCIIEpUMEHTA

https://m.edsoo.ru/I6G9DSE3Y

Crny4JaiiHble SKCTIEpUMEHTBI
(OTBITHI) U CITy4aiiHbIE
COOBITHSL. DIIeMEHTapHbIE
coOBITHSI (MCXObI)

BeposiTHOCTB ciiy4aliHOTO
coObITus. BepostHOoCcTH
COOBITHH B ONBITAX C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMHA COOBITUSIMHU

BeposiTHOCTE citydaliHOTO
coObITus. BepostHOCTH
COOBITHI B OIIBITAX C
PaBHOBO3MOYXHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU

https://m.edsoo.ru/G1U6A2NSA

https://m.edsoo.ru/FOU4P4B 1K

https://m.edsoo.ru/L6E6F5L7H




[Tepecevenue, oObeTMHEHUE
MHOKECTB U COOBITHIA,
MIPOTUBOIMOIOKHBIC COOBITHS.
Dopmyiia CIOKEHHUS
BEPOSATHOCTEMN

https://m.edsoo.ru/ISW6I6B1S

10

YcioBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyiia yCI0BHOU
BEPOSITHOCTH

VYcnoBHast BEpOSITHOCTD.
YMHOXkEHUE BEPOSITHOCTEH.
dopmyiia yCI0BHOU
BEPOSITHOCTH

dopmyiia OJIHON BEPOATHOCTH

https://m.edsoo0.ru/X0C1P1V2X

https://m.edsoo.ru/USK2S2F4N

https://m.edsoo.ru/F1C5Y 679G

11

12

13

®opmyna baiieca.
He3zaBucumsle coObITUS
KomOunaTopHoe npaBuiio
ymHOeHus. [lepecTraHoBKY 1
dakropuan

Yuciio coueTaHui.
Tpeyronbnuk Iackains

https://m.edsoo.ru/X7DIL8Q6E

https://m.edsoo.ru/U5J6W6H41

https://m.edsoo.ru/Q310L709R

14

15

16

®opmyna 6unoma HeroToHa

KonTtponbHas padora Nel:
"I"'padbl, BEpOSITHOCTH,
MHOECTBa, KOMOMHATOpUKA"

bunapHbIi cy4alHBIN OIBIT

(ucmbITaHue), ycrex U Heyaava.

He3aBucuMbie nCnbITaHUS.

https://m.edsoo.ru/A3UOKSL7H

https://m.edsoo.ru/GOG7G7HON

https://m.edsoo.ru/E3A9BOL6K




17

Cepust HE3aBUCUMBIX
WCIIBITAHUH J0 IEPBOTro ycrnexa
Cepus HE3aBUCUMBIX
WCIIBITaHUH 10 IIEPBOTO ycIexa

https://m.edsoo.ru/Z1TSW5K8S

18

19

20

Cepust HE3aBUCUMBIX
ucnblTanuil beprym
Crnyyaiinblii BbIOOp U3
KOHEYHOU COBOKYITHOCTH
[TpakTrueckas padoTa ¢
HCIIO0JIb30BAHUEM 3JIEKTPOHHBIX
TadJIUIL

https://m.edsoo.ru/E9BOO7Y6U

https://m.edsoo.ru/W7F402061

https://m.edsoo.ru/T6C2U6YIW

21

CrnydaifHasi BeJIM4YMHA.
Pacnpenenenue BeposITHOCTEN.
Jnarpamma pacrnpeneseHus

https://m.edsoo.ru/R2H4Q8J4B

22

Onepanuu Haj cay4ailHBIMU
BenuuuHamu. [Tpumepst
pacnpenenenuii. bunapHas
Cly4aiiHasi BeJIMYMHA

https://m.edsoo.ru/X3P9S2J2H

23

24

25

I'eomeTpuyeckoe
pacrpeneieHue.
bunomuaneHOE pacnpeneneHne

Marematnueckoe 0KUIaHUE
CIIy4allHOM BEIIMYHHBI.
CoBMeCTHOE pacnpesiesieHne
JIBYX CIyYaillHBIX BEJIMYHH

He3zaBucumeblie ciyqaiinbie
BennuuHbl. CBOMCTBA
MAaTEMaTUUECKOTO OKHUJaHUS.

https://m.edsoo.ru/N2C3Y 1E2C

https://m.edsoo.ru/P6A6I2GY9A

https://m.edsoo.ru/U4M57Z5Q2U




26

27

Matematuueckoe OxKHUIaHNe
OMHapHON ciay4aiiHON
BEJTMYMHBI
Matrematuueckoe 0KH1aHNe
FEOMETPUUECKOTO 1
OMHOMUATBLHOTO
pacnpeneeHui

I[I/ICHepCI/ISI " CTAaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/I3H9Q4N3G

https://m.edsoo.ru/W4E4Z7C0Y

28

Jucrniepcust OMHAPHOI
CIIy4ailHON BEJINYMHBI.
CaolicTBa Aucnepcuu

https://m.edsoo.ru/FOWOAG6K7K

29

30

31

MareMaTH4ecKoe OXKHUIaHIe
MIPOU3BEJECHHUS U TUCIIEPCUS
CYMMBI HE3aBHCUMBIX
CIIyYalHBIX BETUYUH

Jucnepcust OMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCIOIb30BaHUEM
AJIIEKTPOHHBIX TaOJHUIL

Jucniepcust U cTaHAapTHOE
OTKJIOHEHUE T€OMETPUIECKOTO
pacrpeneneHusl. .
[TpakTrueckas padoTta ¢
HCTIOJIH30BaHUEM DJIEKTPOHHBIX
TabIuI

https://m.edsoo.ru/V8L9X3Y6B

https://m.edsoo.ru/HOR0Q2C9G

https://m.edsoo.ru/P6RSN1L7H

32

O00011eHHE U CUCTEMATU3ALMS
3HAHUHI

https://m.edsoo.ru/H3S3S6V4N




KoHnTtponbhas pabora Ne2:
"Ucnbitanus bepuymiu.

33 .
CrnyuaiiHble BeJTMYUHBI 1
pacnpeneneHus"

34 O000111eHrE U CUCTEMATU3ALMS

3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/B6L4P9R0OT

https://m.edsoo.ru/P7J7N0Q9Q




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOrnIena.
Teopema YeoOniena. Teopema
bepnysmiu. 3akoH 60IBIIMX
yucen

Hepaenctso YeObimena.
Teopema YeoOnimena. Teopema
bepnysiu. 3akoH 60IBIIMX
yucen

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/V2X1D2T9F

https://m.edsoo.ru/X1Z1P001D

HepasenctBo YeOriena.
Teopema YeOrimena. Teopema
bepnyniu. 3akoH OosbIIMx
qucen

https://m.edsoo.ru/T5SSPOR4E

Br160pounsIii MeTOT
HCCIeN0BaHuN

https://m.edsoo.ru/N7R2WI1T9F

[TpakTrueckas pabota ¢
HCIIOJTb30BaHUEM 3JICKTPOHHBIX
TaOJIAIL

I'enepasibHast COBOKYMHOCTD U
ClIyJaifHasi BEIOOpPKa.
3HAKOMCTBO C BBIOOPOYHBIMHU
xapaktepuctukamu. OneHka
CPEIHETO M TUCTIEPCUU
reHepaJbHONW COBOKYITHOCTH C

https://m.edsoo.ru/K4B7U4E2V

https://m.edsoo.ru/L6F3S9X6Y




IIOMOIIBIO BBI60pO‘IHI)IX
XapaKTCPHUCTHUK

I'eHepaiibHast COBOKYITHOCTb U
cilyuaiiHasi BEIOOpKa.
3HaKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLeHka
CPEIHET0 U IUCIEPCUU
Tre€HEPAIIBHON COBOKYITHOCTH C
IIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

https://m.edsoo.ru/P2E4J5J]51

10

O1ieHUBaHUE BEPOATHOCTEH
cOOBITHH 1O BBIOOpKE

Craructuyeckas runoresa.
IIpoBepka IpOCTEUIINX THIIOTES
C IOMOIIBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHun

Craructuyeckasi runoTesa.
IIpoBepka IpOCTEUIINX THIIOTES
C IOMOIIBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHun

https://m.edsoo.ru/H4R4D5R7C

https://m.edsoo.ru/G2E5V2M 1]

https://m.edsoo.ru/H6Y9U 1 D20

11

[TpakTrueckas padoTta ¢
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
TaOIuUIL

https://m.edsoo.ru/R8L4I2USX

12

IIpumeps! HENpEpBIBHBIX
CIIy4alHbIX BeJIMUMH. QyHKIUA
IIJIOTHOCTH BEPOSITHOCTH

https://m.edsoo.ru/LOM2F6S7V

13

PaBHOMEpHOE pacnpeneneHue.
[Tpumeps! 3a1a4, IPUBOAAIIUX K

https://m.edsoo.ru/DOT9T5N9J




14

IIOKAa3aTeIbHOMY U K
HOPMAJIBHOMY pacIpeeICHUsIM
@yHKIYS INIOTHOCTH
BEPOATHOCTH I10KA3aTEIBLHOTO
pacnpezneneHus

https://m.edsoo.ru/X9C3IM2F6U

15

DyHKIHUA IUNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO
pacnpezneneHus

https://m.edsoo.ru/JOI4P3Z3F

16

[TocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCHUMBIX
coObITuil. [Ipumep 3anauu,
MIPUBOJISIIECH K PACIPEICICHUIO
Ilyaccona

https://m.edso0o0.ru/O6M70Q2S2Y

17

18

19

[IpakTuyeckas pabora c
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX
TabIuI

KoBapuanus 1Byx cimy4yaiHbIX
BennuuH. Koapdunuenrt
KOppesIIU

CoBMecTHBIEC HAOIOICHUS ABYX
BEJIMYUH

https://m.edsoo.ru/W3CINILEW

https://m.edsoo.ru/Q3W3K7F9T

https://m.edsoo.ru/A7TF/M6B2H

20

Br16opounslii koahduireHT
KOppeSIIU

https://m.edsoo.ru/J2S8R8POI

21

22

Paznuune mexy TMHEMHON
CBSI3bIO U IPUYUHHO-
CIIEICTBEHHOH CBSI3BIO

JIunelinas perpeccus

https://m.edsoo.ru/B1D2Y7J0H

https://m.edsoo.ru/I3M5T9R3G




23

24

25

[TpakTrdeckas padoTa ¢
UCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOJINIL

[TpencraBieHne JaHHBIX C
MTOMOII[BIO TAOJIUI] M TUarpamm,
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIMIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATHAMH: CpeAHee apu]MeThdeckoe, MeauaHa,
’ HauOoJIbIlIee, HAUMEHbLIEE 3HAYEHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHbIX
OnepupoBaTb NOHATUSAMU: CITy4allHbINA 3KCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH HMCXOA) CIy4alHOro
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CITydaifHBIMU COOBITHUSIMU, HAXO/AUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxonute ¥ ¢GopMynupoBaTh COOBITHS: IepeceueHHe U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JAaHHOMY COOBITHIO;
’ [I0JIb30BAThCA  JuarpamMmamMu  Oinepa u  (GOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN MPH PEIICHNUH 33]a4
OnepupoBaTb NOHATUSAMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIC
6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBUIa YMHOXKEHUS, C
IIOMOMUIBIO AE€PEBA CIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaThb NOHATHUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCIBITaHUH, yCIIeX U HeyAauda; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX MCIIBITAHUN /10 MEPBOro yCIexa, HaXOJIUTh BEPOSTHOCTH
coObITHI B cepuu uctibiTanuii bepuymnu
6.8 OnepupoBaTb NOHATUSAMM: CllydallHas BEJIMYMHA, PACIpPENEICHHE
’ BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSITHOCTH  3HAUEHUW  CIIy4allHON  BEJIMYMHBITIO

pacnpeaciiCHM0 Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB MOHATHEM MATCMATUYCCKOI'0 OXHJaHUA, IIPUBOAUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHICCKOC OXKUJaHNEC CHy‘I&ﬁHOﬁ

32 BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrnpezieNieHUIo

5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCET

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, u  amarpamMm. CpemHee
apudMeTHYeCKoe, MeIuaHa, HauOOJbIIee W HAaWUMEHbBIICE 3HAUCHHUS, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKIIOHCHHUE YHCIIOBBIX HA0OPOB

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) M CIy4alHbIe COOBITHS. DJEeMEHTapHBIC
coObiTus (Mcxoabl). BeposaTHOCTh chywaiiHOro coObITHs. Bau3ocTh YacToThIU
BEPOATHOCTH COOBITUN. CiyyaiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMHU
COOBITUSIMU. BeposTHOCTH COOBITUI B OIIBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH
COOBITHSIMH

Onepanuu Hax COOBITUSMHU: TIEpecedeHHe, OObEIWHEHHE, MPOTUBOMOIOKHBIC
coObiTud. uarpammel Ditnepa. @opmyna ciaoxkeHus: BEpOSTHOCTEN

6.4

6.5

6.6

YcnoBHas  BEPOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydallHOTo
skcniepuMmenTa. @opmysa nojiHoN BeposiTHOCTU. HezaBucumebie COOBITHS

KomOunatopHoe mnpaBwio ymHoxkeHus. IlepectanoBku u ¢dakropuan. Yucio
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa
bunapHblif cioy4aliHbli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble

UCIIBITaHUA. CepI/IH HE3aBUCHUMBIX MCIBITAHUH 10 IepBOTO  yCIIcxa. Cepm{
HE3aBHCHUMBIX HCIIBITAHUN BepHy.]'IJ'II/I

6.7

Crnydaiinas BenmuunHa. Pactipenenenue BepositHocTed. JlmarpaMma pacripesiesieHusl.
[Ipumeps! pactipenenieHunii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYHMH: MATEMATHYECKOE OXKHUJIAHUE,
JMCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE. [[puMepbl IpuMeHEeHU MaTEMATHYECKOTO
OXMJaHUs, B TOM YHMCJE B 3aJadyax M3 MOBCEIHEBHOW >XKU3HH. MaTeMarnueckoe
OXKHJIaHWE OWHAPHOW CITydyalHOW BETWYMHBI. MaTeMaTHuecKoe OKHIaHUE CYMMBbI
CIy4YailHBIX BEIMYMH. MaTeMaTH4eCcKoe OKUAaHUE U TUCTIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAIBHOTO pacIpe/IeIeHHA

5.2

3akoH OOJBIINX YHUCEN W €ro poJib B HayKe, MpUpoje U oOmiecTBe. BrIOOpoUHBIi
METOJI UCCIIENOBAaHNHU




IIpuMepsl HENpEpBIBHBIX — CIydalHbIX BeauuuH. lloHsate o0 MIOTHOCTH
53 pacnpezenenus. 3aiady, IpUBOJAIIME K HOPMaIbHOMY pacnpeneneHuto. I[lonstue
0 HOpPMaJIbHOM paclpeneIeHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUSAMHU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIHOJIb30BATH METOJ MaTeMaTUYeCKOW WHAYKIHHY;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATH MOHATHSIMHU: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PeaJIbHBIX MTPOLIECCOB U SBJICHUHN U NPU PELICHUU
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepupoBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6amu; UCIONIb30BaTh rpadbl MpU PelIeHUH 3aa4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK II0 MOJIYJIO, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MCIIOJIb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
o01iee kpaTHOe, anroput™M EBKIHAa MpH peleHny 3a1ay; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-pallMOHATbHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKas Nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apr'yMEHT KOMILJIEKCHOTO 4Hcia, opMma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX obnacreit HAayKHU U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢GbyHKLMY, TTepBast ¥ BTOpas MPOU3BOAHAS (PYHKIIUH, FEOMETPHUUECKUN U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (DYHKINM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HauOOJBIINE W HAaUMEHBIINE 3HAaYeHUS (QYHKIHUI; CTPOUTH
rpauKd MHOTOWIEHOB C MCIOJb30BAHUEM allapara MaTeMaTHYeCKOTo
aHaM3a; MPUMEHSTh MPOU3BOJHYIO JII HAXOXKICHHUS HaWIy4Ilero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3HYeCcKUX 3aa4ax; HaXOJUTh TUIOMAIH U 00BbEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢byHKUIMHU, TOKa3arenbHas M Jorapupmuyeckas (yHKIHH; YMEHHE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO IIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, J10JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONON00HOCTh pe3yabTaTOB; YMEHHE MOJAEIHPOBATH
peanbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIB30BAHUEM amrapara

anreOpbl, UHTEPIPETUPOBATDH MOJyYEHHBIH pe3yabTarT

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIHIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarollyt0 CBOMCTBA peAIbHBIX MPOILECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILlMI0O C TIOMOIIbIO Ta0NMIl ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpadU4eCKUX METOJOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH:  CITy4aiiHasi BEJIMYWHA, pPacIpeleiecHue BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCcCTaHOBOK; OMHOM HprOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue onepupoBaTh IOHATHUAMU: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS IpsAMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY NPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh IIPH
pellleHnNn 3a7ad U3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapannenenumne], Mpu3Ma, Nupamuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWINHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONIaab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyca, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauICiICIIuneaa, mUupaMuibl, MpPU3Mbl, OUJIHHIpPA,




KOHYyCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHUs KOHyCa M LWJIMHAPA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEYCHHE
MHOTOTpaHHHKA, NW300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHHE MPOBOAMUTH Kiaccupukanuio ¢uryp mo
pa3IMYHBIM TPHU3HAKaM, BBINOJHATH HEOOXOIMMBIC IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (UTYPHI, B TOM YHCIIC B TIPHPOJIEC,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pCeabHOW XWU3HU; YMEHUE BBIYUCISATH T'€OMETPHUYSCKUE BEIMYUHBI
(nmuHA, YTOJ, MIOoWAaAb, O00BEM, IJIOMIAAb MOBEPXHOCTH), HCIONB3YS
W3YYCHHBIE (OPMYJIBI U METOJBI, B TOM YHCJIC: IJIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICNISNUITea, MUPAMUIBI, TPU3MBI, [HIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHCIO, Pa3JIoOKEHHE BeKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIOJl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4deOHbIX

npeaMcToOB

13

VYMeHne BbIOMpATh TMOAXOMAINIANA METOJ JJIA PpeUIeHUus 3aaadw;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, IPOLICHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerniyeckuil KOpeHb HaTypalbHOH creneHu. JeidcTBrs ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HAaTypaJIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmkEHHBIE BBIYMCICHUS, NpaBWJIa OKPYIVIEHUS, NPHUKUAKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKLUs C HaTypajdbHBbIM M LEJbIM IoKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipons3BoaHbIe 31eMeHTapHBIX QYHKIMHA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n moBepXHOCTH BpaIIeHUS
1.5 KoopauHaTs! 1 BEKTOPEI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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