MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUA

KomuTter no odpazosanmio r. Cankr-Ilerepoypra
Aamunucrpauus KpacHocenbckoro paiiona

I'bOY mikoJia Ne398
«ITPUHATA» «YTBEPXIEHA»
[Tenarornueckum COBETOM [Ipukazom aqupexropa
I'bOY mixonst Ne 398 oT «29» aBrycrta 2025 Ne 31-ox
IIpoToxon ot 29.08.2025 1. Ne 1 H.IT1.Konoxonosa
4 ™)

s [OKYMEHT MOAMMCAH
398  3nEKTPOHHOM MOAMMCHIO

CepTtudpumkat: 1B5C4340A350853891FD72F8033D2F2D
Bnageneu: Konokonosa Hatanbs MeTpoBHa
[Lencteutener: ¢ 28.11.2024 go 21.02.2026

. J

PABOYAS IPOTPAMMA
(ID 6610319)

yueOHoro npeamera «BeposiTHOCTD M CTATHCTUKA. YTJIYyOJICHHBIN YPOBEHb)

st ooyyatroruxest 10-11 knaccoB



MNOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc «BeposTHOCTB U cTaTUCTHUKAY YTTYyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YIrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpeHEro 0011ero oopazoBanus. Y4eOHbI Kypc npeaHa3HaAueH
st GOPMHUPOBAHUSA Y OOYYAIOIIMXCS CTaTUCTHUYECKOM KYyJIbTYpPhl M TOHUMAaHUS
pOJId TEOPUH BEPOSITHOCTEM KaK MaTeMaTH4Ye€CKOTr0 MHCTPYMEHTa ISl M3Y4YEHUS
CIIy4ailHbIX COOBITHI, BEIMYMUH U mpolneccoB. [Ipu n3yuenun Kypca oboramaroTcs
MPEACTaBICHUS] OOYYaIOIMIUXCA O METOJaX HCCIEOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaTE€MAaTHYECKUX METOJ/IOB
MO3HAHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33pPEHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUA O CIIyYalHBbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMHU Ha BaXKHBIX MPUMEpPaXx, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILIETO
mupa. B pesynbrare y o0yyaronmxcs 10JKHO c(OPMUPOBATHCS MPEJCTABICHUE O
Haubosee yrnoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUTSL OITCAHUS aHTPOIIOMETPUUECKUX U JeMOrpauyecKUX BEJIMYMH, TOTPEITHOCTEN
B Pa3NIMYHbIC POJIa U3MEPEHUSIX, JUTUTEIIbHOCTH O€30TKAa3HOU Pad0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIIEHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcsi 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUECKUX METOOB,
HEOOXOMMBIX CHELHUAIUCTaM HE TOJIbKO MHXXEHEPHBIX CIIEUaIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHbIE OOLIECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM MeEpe UCHOJB3YIOT anmnapar aHaiu3a OOoJbIIUX JaHHBIX.
[{enTpanbHyt0 4YacTh Y4e€OHOTO Kypca 3aHMMaeT OOCYKICHHE 3aKOHa OOJBIIUX
yrcenl — (YHIAMEHTAJIBbHOTO 3aKOHAa MPUPOJbI, HMMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
coaepkaTenbHble JMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuajga JJaHHOrO0 y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYPCOB.

Copnepxxanne muauu «CirydaiiHble COOBITHS U BEPOSTHOCTIY CITY>KUT OCHOBOM
Uist opMUPOBaHUS TPEJACTABICHUN O paclpelesieHU BEPOSITHOCTEH MEXIy
3HAYCHUSAMHM CIIyYallHbIX BeTMYMH. BaxxHyr0 4acTh B 3TOM cojiepKaTeIbHON JTMHUU
3aHUMAaeT HW3Y4YCHHE TE€OMETPUYECKOro M OWHOMHAIBHOTO paclpeAeieHuil u



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
W3YUYCHUU CITyYalHbIX SIBIICHUN C MOMOILBIO HENpepbIBHBIX (QyHKIMMI. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEIECICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXKy CIy4YalHbIMH BEJIMYMHAMU W ONUCAHHE 3TOW CBSI3M C TMOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCEMBaHU, U3yYCHHYIO Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCA HA CBEIAEHUS U3 KypPCOB
anreOpbl U TEOMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IOCIEAOBATEIBHOCTh CIyYalHbIX HE3aBHCUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaMM, IICUXOJIOTMEH U
YIPaBJICHUEM.

Ha u3yuenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» HA yTITyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 4ac B HenemIo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HbBIN rpad, myTH B rpade: ukisl U nenu. CteneHb (BaIGHTHOCTH )
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEpPOSTHOCTH COOBITHI. CTydaifHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMU.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcniepumenTa. Gopmyiia noHou BepoatHocTu. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®@opmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyu. Ciy4aiftHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennurHA. [Ipumepsl pacnpeneneHuii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

11 KIIACC

CoBMeCTHOE paclpeelieHue JBYyX CIIy4alHbIX BeaMuMH. HeszaBucumeie
CJIy4aliHbIE BEJIMYHHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YallHOW BEJIMYMHBI (paclpe/iesieHHs]).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXXHAAaHMs (CTpaxOBaHHUE, JIOTEpes).
Matematuyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BelWyuHbBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMaTndeckoe  OXUAaHue
reOMETPUYECKOT0 U OMHOMUATILHOTO Pacpe/IeICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YaWHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHApHOM ClydailHOM BeMUMHBL. MaTeMaTrudeckoe
O’KMJIAHUE MPOU3BEIAECHHUS U TUCIIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJIUYHH.
Jluciepcusi W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAIBHOIO PpaCHpPEEeIICHUS.
Jucniepcrst 1 cTaHAAPTHOE OTKIIOHEHUE T€OMETPUYECKOTO PACTIPEACIICHUS.



HepasenctBo YeOniméBa. Teopema UeOniméBa. Teopema beprymmu. 3akon
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTEHIIMX TUIIOTE3 C IOMOIIBIO U3YUYEHHBIX PACIIPENCIICHUN.

HenpepsiBHbIE cilydaiiHble BeauM4MHBL. [IpuMeppl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NIpUBOASIINE K MTOKA3aTEIbHOMY paclpeeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEAEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanust 1Byx ciywailHblx BenumuuH. Kosdduuuent nuHeiiHON
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYHMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJIHETI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OSTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO 1 0€30MacHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyIy, OCO3HaHWE IIEHHOCTH TPYIOJIOOMS, HWHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peannu30BBIBATH COOCTBEHHBIC JKHU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, ITOHUMAHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl 4eI0BEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPEIlIEHUs, BEIOUpPATh HanboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AIKCHEPUMEHT, UCCIIEJOBAaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH HHPOPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CY>KACHUSI B COOTBETCTBUHU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PELIeHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJ€Th HABBIKAMHM  IIO3HABATENbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTAaTa UEIN U YCIOBUSAM, OOBACHITH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoOBBIX (opmax padoThl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
JKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh TMOHIATHUSMU: CIYYaWHBIA HSKCIEPUMEHT (OIBIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIy4ailHOTO  OTBITA, HAXOJUTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMY;

HaXOJUTh U (POPMYJIMPOBATH COOBITHUS: MEepeceYeHne, 00bEAMHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE AAHHOMY, HCIOJIb30BaTh JAUATPAMMBI
Diinepa, KOOPIWHATHYIO TIPSMYIO JJIs PEIICHUs 3a/ad, MojIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyHYalHBIX COOBITHIA;



ONEPUPOBATH ITOHATHUSIMU: YCIOBHASI BEPOSTHOCTD, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWJIa YMHOXEHHS, JIepeBa CIy4ailHOTO
OIbITa, WCHOJB30BaTh (OpMyIly IOJHOM BEposATHOCTH, (GopMyiy baileca mpu
pelIeHnn 3aJad, ONPENeNsITh HE3aBUCUMOCTb COOBITMM 1O ¢opMyle U IO
OpPraHU3aLMN CIIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh W3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PEIICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOJIHO  ONEpUPOBATH TMOHATUSAMU: OWHApPHBIM  CIy4yallHBIA  OIBIT
(ucblTaHuE), yCleX M HeyJaya, HE3aBUCHMbIE UCHBITAHMS, CEpUsl HUCIBITaHUMH,
HaXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI J]O IEPBOTO YCIIEXa, B CEPUU
UcHbITaHUN bepHyu, B OnbITE, CBI3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEYHOMN
COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEpOSITHOCTEW, AMarpaMMma paclpeesieHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeieliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCst:

ONEPUPOBATH IIOHATUSAMU: COBMECTHOE pPACIpPENEIICHUE IBYX CIIy4anHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHHS ABYX CIIy4YailHBbIX
BEJINYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIOM BEIWYUHBI, OINPEACICHUS
HE3aBUCUMOCTH CIIyYaiHbIX BEJINYNH;

cBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMAaTHYECKOTO OKUJAHUS CIIydailHON
BEJIMUMHBI (pacrnpezesieHus), MPUMEHSITh CBOMCTBA MAaTeMaTHUYECKOIO 0XKHMJaHUS
IpU pEeUIeHUH 337a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHuE OMHOMHUAIBLHOTO U
r€OMETPUYECKOTO PACIIPEEIECHUN;

CcBOOO/IHO OTNEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOW BEJIMYMHBI, IPUMEHSATh CBOMCTBA IHUCIEPCUM CIIyYAaWHOW BEJIMYMHBI
(pactipeiesieHusi) MPU PEILICHUU 3a/lad, BBIUKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJILHOTO pacipe/leICHUM;

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE U OLIEHUBATH
XapaKTePUCTUKU TEHEPaJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTiukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TOJIb3YSACh N3YUEHHBIMU PACIIPEACICHUSMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrposbusie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypenr
1 DnemMeHThl Teopun rpados 3
5 CryualiHble ONBITHL, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
3 coObITusiMH. ClI0’)KEHHE U YMHOKEHHE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
4 DneMeHTh KOMOMHATOPUKH 4 1
Cepuu nocieioBaTeIbHbIX UCTIBITAHUH.
5 Wcnbrtanus beprynnu. Ciaydaiinelii BeIOOp 5
U3 KOHEYHON COBOKYITHOCTH
6 Crnyualinble BEJTMUMHBI U paclipeiesieHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue

NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE

pecypchl

Ne i/t
padoThI padoThI

3aK0H OONBIIMX YHCET

DJIEMEHTHI MAaTEMAaTHYSCKOM CTaTUCTUKU

HenpepbiBHBIEC CiTy4YaiiHbIC BETUYHHBI
3 (pacrtipeenieHus ), oKa3aTeIbHOE U 4
HOpPMaJIbHOE paclpeaeIeCHHs

Pacnpenenenue Ilyaccona

5) CBs13b MeX/1y ClTy4allHBIMHM BEJTMYMHAMHU

6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

I'pad, cBs3HBIN Tpad, peacTaBIcHUE
3a/1auu ¢ TOMOIIBIO Tpada

Crernenb (BaJIGHTHOCTD) BEPILIUHBI.
[Tyts B rpade. Llenu 1 muKIIbI

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O SKCIIEpUMEHTA

CrnyyaiiHble 5KCIEpUMEHTHI (OIIBITHI) U
Clly4aiiHble COOBITUS. DIEeMEHTapHbIE
cOOBITHS (MCXOBI)

BeposTHOCTE Cly4aiiHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITUSIMHA

BeposiTHOCTE ClTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OTIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[Tepecedenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITHst. DopMyIia CIOKEHUS
BEPOSATHOCTEMN




VYcinoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. DopMmyIia yCIOBHON
BEPOSATHOCTH

10 ®dopmyIia MOJHON BEPOITHOCTH

11 ®opmyna baiieca. HezaBucumelie
COOBITHS

12 KomM6uHnaTopHOE paBUI0 yMHOXKEHUS.
[lepecTanoBku U paxkropuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna bunoma HeroToHa
KonTtponpsHas padora Nel: "I'padsr,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOuHaTopuka'
buHapHBIN Cily4alHBIN OIBIT
(ucmbITaHue), yCrex U Heyiava.

16 HezaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN 0 IEPBOTO
ycnexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
NIEPBOrO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepuymm

19 CrnyualiHblif BEIOOD U3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUI]

21

22

23

Crnyuaiinas BenuuuHa. Pacnipenenenue
BeposATHOCTEN. Jnarpamma
pacrpeneieHus

Onepanuu HaJl CIy4ailHbBIMU
BenuuuHamu. [Tpumepsl
pactpeneneHuil. bunapnas ciryqaiinas
BEJIIMYMHA

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciCHuc

24

Marematnueckoe 0XKUIaHUE
ciy4aiiHO! BennuuHbl. COBMECTHOE
pacnpezesieHue IByX ClIy4alHbIX
BEJIMYUH

25

HesaBucnumsble ciryyaliHble BEIIMYHHBI.
CBolicTBa MaTEMaTHYECKOTO
OXKHMIaHus. MaremaTnuueckoe
O’KuiaHue OMHapHOU ciryyaitHOM
BEJIMYMHBI

26

Marematrnueckoe OKHaaHue
T€OMETPUUYECKOT0 U OMHOMHUATBLHOTO
pacpeneneHun

27

28

Jucnepcus u ctaHapTHOE
OTKJIOHEHHE

Jucnepcust OMHApHO ciydyaiHOM
BeIM4MHbI. CBOWMCTBA JUCTIEPCUU




MareMaTH4ecKoe OXKHIaHue

29 MIPOM3BEICHUS U TUCTICPCHUS CyMMBI 1
HE3aBUCHMBIX CITyYailHBIX BEITMYNH

30 [IpakTuyeckas pabora c 1
MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIHUIY
Jucrniepcrst OMHOMHATIBHOTO

31 pactipenenenus. [Ipakruueckas pabora 1
C MCTIOJIH30BAHUEM SJICKTPOHHBIX
Ta0IHIL

32 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
KonTtponbsHas padora Ne2:

33 "Ucnbitanusa bepaymnu. CinydaiiHbie 1
BEJIMYMHBI U pacnpenencHus"”

34 O06001IeHne U cucTeMaTu3alus 3HAaHUK 1

OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOnimena. Teopema
Yeopimena. Teopema beprymmm. 3akoH
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema

YeoOnimeBa. Teopema bepuymnu. 3akon
OOJIBIINX YKCeT

KoanuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

HepasencrBo YeoOnimena. Teopema
UYeonimena. Teopema bepuysmm. 3akon
OOJIBIITUX YHCETT

Br100opouHbIif METOT MCCIIEIOBAHUIA

[IpakTryeckas pabora c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

I'enepanbHast COBOKYITHOCTb U
ciy4aiiHas BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XapaKTEPUCTUKAMHU.
OreHka cpeJHero 1 AUCTIEPCUU
reHepaJIbHON COBOKYITHOCTH C MTOMOIIIBIO
BbIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYITHOCTb U
ciryyaiiHast BbIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMHU XapaKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun




reHepaIbHOM COBOKYITHOCTH C MOMOIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK

10

OneHnBaHNE BEPOSTHOCTEH COOBITUH TIO
BEIOOpKE

Cratucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOWCTB U3YUYCHHBIX pacIpeaeaeHui

CraTtucTruueckas THIIOTE3a. HpOBepKa
HpOCTCﬁI.HHX THUIIOTE3 C IOMOILIBIO
CBOMCTB N3YYCHHBIX pacnpeﬂeneHI/Iﬁ

11

[IpakTuueckas pabora c
HCIIOJIb30BAHHUEM BJICKTPOHHBIX Ta6JII/IH

12

13

14

ITpuMepb! HENTPEPBIBHBIX CITy4YailHbIX
BeINYMUH. OYHKIMS ITIOTHOCTH
BEPOATHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3ajJa4, MPUBOJIAIINX K ITOKa3aTeIbHOMY U
K HOPMAJILHOMY PACIIpENEICHUAM
@OyHKIMS MIIOTHOCTH BEPOSITHOCTU
IIOKAa3aTeIbHOIO paclpeacIcHUs

15

16

17

OYHKIUS ITIOTHOCTA BEPOSTHOCTH
HOPMaJIbHOTO pacrpeaeneHus

ITocnenoBaTenbHOCTh OMHOYHBIX
He3aBUCUMBIX coObITHi. [TpuMmep 3anaun,
MPUBOJISIIEH K pacpeieICHHIO
IIyaccona

[IpakTryeckas pabora c
MCIOJIb30BAHUEM SJIEKTPOHHBIX TaOJIUI]




KoBapuanus aByX cilydyallHbIX BEJIUYMH.

18 Koaddurment koppensuun

19 CoBMecTHBIC HAOIIOIEHUS IBYX BEIMYUH

20 Bri6opounsrii ko3 duiimeHT
KOppesiuu

21 Paznuune Mex1y IMHEWHOMN CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jlunelinas perpeccus

93 [IpakTuueckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI
[IpencraBieHye JaHHBIX C TOMOLIBIO

24 TaOJUI] ¥ AUarpaMM, OlHcaTeIbHAas
CTaTUCTUKA

o5 OnbITH C pABHOBO3MOXHBIMU
3JI€MEHTapHBIMU COOBITUAMHU

26 Brruucnenue BeposTHOCTEH cOOBITHI C
pUMEHEHHEM (opMy
Boruncnenue BeposiTHOCTEN COOBITUH C

97 MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpJUHATHAsI psiMasi, 1epeBo,
auarpamma Diinepa

28 CrnyualiHble BEITMUMHBI U paclIpeieIeHUs

29 MareMatnueckoe 0KMIaHHUE CIIy4alHOU
BEJIMYMHBI

30 MaremaTnuecKkoe OKHIaHuE CITyYailHON
BEJTMYHHBI

31 KonrtponsHas pabora: "BeposTHOCTb 1

craTuctuka"




32

Brruucnenue BeposTHOCTEH cOOBITHI C
npuMeHeHueM (GpopmMyIt u rpapuIecKux
METOJIOB

33

Brruucnenue BeposTHOCTEH cOOBITHI C
npuMeHeHHeM GopMyIT U TpaPrUeCcKuX
METOJI0B

34

Cityyalinble BEJIMYUHBI U
pacnpenenenus. Marematnyeckoe
0XKMJaHUE CITyYallHON BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMbI CpeiHero o0mero 00pasoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHEe apudMeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3MaxX MaCCUBA YMCIIOBbIX JAHHbIX
OnepupoBaTh MOHATUAMU: CITy4alHbINA SKCIIEPUMEHT (OIIBIT) U CIIydyaiHOe
coObITHE, PIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ) CIy4ailHOTO
6.3 OMBITa; HAXOJUTh BEPOSTHOCTH B OIBITaX C PABHOBO3MOXXHBIMU
CITy9aifHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YUYCHHBIX CITyYalHBIX KCIIEPUMEHTAX
Haxoaute u ¢dopMmynupoBath COOBITHA: MEpecedyeHue U OObEeTUHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHBOIOJOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JUarpamMmMamMu  Oinepa #u  GOpMYJION  CIOXKEHUS
BEPOSATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTh TMOHATUSMH: YCJIOBHAasi BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTU C MOMOIIBIO MPaBHJIA YMHOXEHHS, C
MOMOIIIBIO IEpEBa CIyYalHOTO OMbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABWIIO YMHOXKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIEC UCIIBITAHUS, CEPUs
6.7 WCIIBITAaHUH, yCIieX U HeyJlaya; HaXOJAUTh BEPOSATHOCTU COOBITHIL B CEPUU
' HE3aBUCUMBIX HCHBITAHUM 70 MEPBOr0 yCleXa, HaXOJWTh BEPOSITHOCTH
coObITHI B cepuu UctibITaHui bepHysm
6.8 OnepupoBaTh TMOHATUSMH: CIydailHass BEJIMYMHA, paclpeiesieHne
' BEPOATHOCTEMH, ArarpaMma pacrpezesieHus
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsSIeMOro .
o0pa3oBaTe/IbHON MPOrpPaMMbI CpeiHero o0ero o0pasoBanus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUW  CIAy4YallHOM  BEJIIMYUHBINO

pacnpeaciiCHuIO Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB MOHATHEM MATCMATUUYCCKOI'O OXHUAaHHA, IIPUBOIUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHYCCKOC OXKUJaHNEC cnyqaﬁHoﬁ

52 BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrnpeeseHuIo

5.3 HmeTpb npeacTaBieHne o0 3aKoHe OOJIbIINX YHCET

5.4 HmeTh npeacTaBiieHne 0 HOpMaibHOM pacrpeeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMEeHT COieP:KAHUS

Kox
6 Teopus BEpOsSTHOCTEN U CTATHUCTHKA
[IpencraBnenre JaHHBIX € MOMOIIbO Tabmun W guarpamm.  Cpennee
6.1 apudMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAaWUMEHbBIIEE 3HAUCHHUS, pa3Max,
JTUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHME YMCIIOBBIX HAOOPOB
CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) W CllydailHble COOBITHUS. JJIEMEHTapHBIC
coObiTusa (Mcxoabl). BeposTHOCTh chyuaiiHOoro coObiTHs. Bau3ocTh YacToThIU
6.2 BEPOATHOCTH COOBITUN. CryyaiiHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU
COOBITUAMHU. BeposATHOCTH COOBITHI B ONIBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSMH
6.3 Onepauuu Hax COOBITUSMHU: TIEpeceYeHHe, OObEIWHEHHE, MPOTUBOMOIOKHBIC
' coObITud. Jnarpammel Ditnepa. @opmyna cIoKeHuUs: BEpOSATHOCTEN
6.4 VcioBHas  BEPOSITHOCTh.  YMHOXKEHHE BEpOsATHOCTEW. JlepeBo  ciiydallHOro
' skcniepuMmenTa. dopmysa mosiHoM BeposiTHOCTH. HezaBucrumbie cCOObITHS
6.5 Komb6unaroproe mnpaBuno ymHOxkeHUs. IlepecranoBkn wu Qakropuan. Ywucno
' couetanuii. Tpeyronpauk [lackans. ®opmyna 6unoma HeroTona
bunapHblif ciay4aliHblii ONBIT (MCHBITAaHME), ycmex M Heyjgada. HesaBucumeble
6.6 @ wucnoeitanus. Cepusi HE3aBUCUMBIX HCIBITaHUH 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHymm
6.7 Crnyuaitnas BenuunHa. Pacnipenenenue BeposiTHOCTed. JlmarpaMma pacrpesiesieHus.
' [Ipumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapakKTEPUCTUKH CIIyYalHBIX BEJIMYMH: MATEMaTHYECKOE OKHUIAHHE,
JUCTIEPCHS U CTaHJAPTHOE OTKJIOHEeHWe. [[puMepsl MpuMeHeHHs] MaTEMaTHIECKOTO
51 OKHMJIaHWsI, B TOM YHCJI€ B 3a7a4axX W3 TOBCEIHEBHOM XM3HU. MaTemaTHdeckoe
' OXKHMJIaHWE OWHAPHOW CITydYaHOW BETWYMHBI. MaTeMaTHuecKoe OKHIaHHE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTnyeckoe 0KUAAHUE U AUCIIEPCHS TEOMETPUIECKOTO
1 OMHOMHUABHOTO PacIpe/IeTICHHIA
5.9 3aKkoH OOJIBIINX YHUCEN U €ro poJib B HayKe, MpUpojae u obmiecTBe. BrIOOpoUHBIi
' METO/ HCClIeIOBAaHUM




IIpuMepsl HENpEpBIBHBIX — CIOydalHbIX BeauyuH. [loHATHE O IJIOTHOCTH
5.3 pacnpezenenus. 3afady, IpUBOJAIIME K HOPMaIbHOMY pacrpenencHuto. I[lonstue
0 HOpPMaJIbHOM paclpeaeIeHUuN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHHS 3a1ad;
yMeHHe (GOpMYJIMPOBAaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W IPOTUBOMNOJIOXKHOE YTBEPXKAEHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPAllMU Haj
MHOXECTBAMH; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEaIbHBIX IIPOLIECCOB U SIBJICHUN U IIPU PELICHUN
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMM: HaTypaJbHOE YHCIIO, LIEJ0€ YHUCIIO,
CTETIeHb C LIEJIBIM TI0Ka3aTejeM, KOPeHb HaTypalbHOW CTENEHH, CTEIICHb
C palMOHAIBHBIM  I[OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
NoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
NPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
palMOHANIBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOriee kpaTHOe, anropuT™ EBKITHIA MpH pelrieHn  3a1ad; 3HAaKOMCTBO C
pasNIMYHBIMM ~ TMO3UIIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS; yMEHHe
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH W MpeoOpa3oBaHMs BBIPAKCHUH CO
CTENEeHsMHU U JiorapudmMamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apIyMEHT KOMILJIEKCHOTO 4YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHUE OIIEpUPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI) Pa3JIMYHBIX IPHUEMOB; pELIAThH
YPaBHEHUs, HEPABEHCTBA M CHCTEMBI C IapaMeTpOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUM, 1epBas ¥ BTOpasi Mpou3BoAHAsA (PYHKUIUHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIHMH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUH; CTPOUTH
rpaMKi MHOTOWIEHOB € UCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
peIlIeHUs] B NPUKIAJHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKUMH, TOKa3aTenbHas M Jorapudmuueckas (QyHKIUHM; YyMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaguKoB (pyHKIU, HCIOIb30BATh I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3aj]ay U3 peasIbHOM JKU3HU; BbIpaXaTb (GOPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IIPOLIEHTHI, 0JIM U YacTH, HAa ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yd, MCCIIEJ0BATh IOJyYECHHOE PEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IMOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM arlapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOTO HabOpa; yMEHUE U3BJIEKAaTh, HHTEPIPETUPOBATDH
nH(popMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUI; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; Ipa)uueCKU NCCIIET0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTopHble (hakThl 1 HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4aliHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH  PEAIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKpPEUIMBAIOIIHMECS IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YIoJl MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEKIY
MIPSAMBIMH, PACCTOSIHAE MEKTy TUIOCKOCTSMH; YMEHHE UCIIOJIb30BATh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIIAAL QUTYpPbI, 00bEM (GUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, HOpusMa, nupampaa, (Gurypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHYCa, IWINHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IIIUHIPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTh ONpEAeIeHHS N3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOANTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITIOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IMOHATHUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIh30BATH T'€OMETPUYECKHUE OTHOIICHHS
NIPU PEIICHHUH 32129, HAXOUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
TI0Iaab, 00BEM) IPH PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, TUIomaab, OOBEM, IJIOMIATh MOBEPXHOCTH), WCIOIB3YS
U3y4eHHbIe (OPMYJIbI U METOABI, B TOM YHUCIIE: IUIOIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHne orneprupoBaTh MOHATUSIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOMU3BEIECHUE, Yrol MEXIY
BEKTOpaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIM U KOOPJAMHATHBIA METO/I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpaTh TMOAXONAIIMNA METOA JJIs  peIIeHUs 33/1a4H;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3Y4YEHUM NPUPOIAHBIX U
OOIIIECTBEHHBIX ~MPOIIECCOB UM  SBJICHUH; yMEHHE paclo3HaBaTh

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaIbHOU cTeneHu. JedcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHMHYC WM TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYpaJIbHbIE JOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommekcHpie uncia
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpuiia CUCTEMbI IMHEWHBIX YpaBHEHHH. OnpeeuTeslb MaTPUIIbI
3 OyHKIMU U Tpaduku




@Oynk1us, crocods! 3ananus ¢yHkuuu. I'paduk ¢yskmuu. B3anmHo oOparHbIe

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTpruecKkas nporpeccun. @opmyia CIoKHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [MpousBoanas GpyHkmu. [Ipor3BoHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
1.4 Tena 1 MOBEPXHOCTH BPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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