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IMNOACHHUTEJ/IbHAA 3AIIMCKA

Y4eOHBI Kypc «BeposATHOCTP M CTaTUCTHKa» YrJyOJEHHOrO YPOBHS SBJSETCH
NpoJ0/>KEHUEM U pa3BUTHEM OJHOMMEHHOI'0 y4eOHOro Kypca yrjy6J€éHHOro ypoBHS Ha
ypOBHe cpeJHero o6uero o6pa3oBaHUd. Y4yeOHbIM Kypc TIpeJHasHayeH [JJid
dbopMUpOBaHUA Y 00YYaAIOIIUXCA CTATUCTUYECKON KYJIbTYpPbl U IOHUMaHUSA POJIM TEOPUHU
BEPOSTHOCTEN KaK MaTeMaTH4YeCKOro MHCTPYMeHTa /Il U3y4eHUs CydalHbIX COOBITHH,
BeJIMYMH U NpoLeccos. [Ipy n3ydyeHUH Kypca o60oraiiarTcs NpeAcTaB/leHUs 00ydarouuxcsa
0 MeTOJax MCCJeJOBAaHUA U3MEHYMBOIO MHUPA, Pa3BUBAETCS NNOHMMaHHWe 3HAYMMOCTH U
OOLHOCTY MaTeMaTU4YeCKUX MeTO/|0B I0O3HAHUSA KaK HEOTbeMJIEMOU YaCTH COBPEMEHHOTO
€CTeCTBEeHHO-HAay4YHOT0 MUPOBO33pEeHHUs.

CopmepxkaHue y4eOHOTO Kypca HalpaBJ/IeHO Ha 3aKpelJleHWe 3HaHUM, MOJyYeHHbIX
IpyU M3yYeHUM Kypca Ha YpOBHE OCHOBHOTO o0OLiero o6pa3oBaHMsl, U Ha pa3BUTHE
Npe/CTaBJeHUN O CJydyalHbIX BeJUYMHAX M B3aUMOCBA3AX MEXJAY HUMU Ha BaXKHbBIX
IIpUMepax, CIOKeTbl KOTOPBIX INOYEpPNHYTHI U3 OKpyXawluero mMupa. B pesysbrate y
006yvarUXCs J0KHO CPOPMUPOBATHCA NPeCTaBAeHHE 0 HauboJiee yIOTPeOUTENbHBIX U
06LIMX MaTeMaTUYeCKUX MO/ieJIsIX, UCII0JIb3YeMBbIX /11 OMCAHUsl aHTPOIIOMETPUYECKUX U
feMorpaduyeckux BeJIMYMH, MOTPelIHOCTEW B pas3jiMyHble poJa H3MepeHUsX,
JJIATeJIbHOCTH 6€30TKa3HON paboThl TEXHUYECKUX YCTPOUCTB, XapaKTEePUCTUK MaCCOBBIX
SIBJIEHUMA W TpOLLeCCOB B 0OLiecTBe. Y4eOHBIA KypC fBJAseTCs 0a30M [J OCBOEHHUA
BEPOSTHOCTHO-CTAaTUCTUYECKUX METO/I0B, HeOOXOJAMMBbIX CIeljMaJIUCTaM He TOJIbKO
VH)XEHEPHBIX CHeLlMaJbHOCTEeH, HO TaKXe COLMaJIbHBbIX U ICUX0JIOTUYECKUX, TTOCKOJIbKY
COBpEMeHHbIe 0011leCTBEHHble HAYKH B 3HAaUUTEJbHON Mepe UCI0Jb3YI0T annapaT aHaJIn3a
Oo/IbLINX AaHHBIX. LleHTpa/ibHYI0 YacTh Yy4eOHOr0 Kypca 3aHMMaeT 06CyXJeHHe 3aKOHa
O0JIbIIMX YHCesJ — PYHAAMEHTA/JbHOIO 3aKOHA NPUPO/bl, UMEKIEro MaTeMaTH4YeCcKylo
dbopmanuzanuio.

B coOTBeTCTBUM € yKa3aHHBIMH IieJIIMU B CTPYKTYpe yueb6HOro Kypca «BeposaTHOCTb
Y CTaTUCTHKa» Ha YTrJy6JEHHOM ypOBHe Bbl/leJieHbl OCHOBHBIE COJlepKaTesIbHble JIMHUU:
«CyiyyaiiHble COOBITUSI U BEPOSATHOCTU» U «CJlydailHble BeJMYHWHbI U 3aKOH OOJIbLINX
quces».

[ToMHMO OCHOBHBIX JIMUHUU B Y4€OHBIN KYypC BK/IIOYEHBI 3/IeMEHTHI TEOPUHU rpadoB U
TEOPUM MHOXECTB, He0OXOJUMble J[Jis MOJHOLEHHOTO OCBOEHHWS MaTepHasa JaHHOTO
y4eO6HOr0 Kypca ¥ CMeXHbIX MaTeMaTUYeCKUX y4eOHbIX KypCOB.

Copepxxanue UHUAU «CiyyaliHble COOBITHUS U BEPOSITHOCTU» CJIYXKUT OCHOBOM /1A
dbopMUpOBaHUA NpeJACTaBJIeHUNA O paclnpejieleHUU BepOATHOCTEN MexJy 3HayeHUSAMHU
CIy4alHBIX BeJIMYUH. BaXKHYI0 4acTb B 3TOM coZiepKaTeJIbHOM JIMHUU 3aHUMaeT U3ydeHHne
reoMeTpHUYEeCKOro 1 GMHOMUAJILHOIO pacnpe/ie/leHUl U 3HAKOMCTBO C UX HellpepbIBHBIMU
aHaJIoraMHM - N10Ka3aTeJbHBIM U HOPMaJIbHBIM pacnpe/e1eHUAMHU.

Tembl, CBs3aHHble €  HeNpepbIBHBIMHU  CJAy4alWHbIMM  BeJUYUMHAMU U
pacnpejieieHUsIMY, aKLeHTUPYIOT BHUMaHHe 00Yy4aloLIUMXCS Ha OMHMCAaHUU U HU3y4YeHUU
CAy4aWHbIX $SIBJEHHUU C TMOMOLIbI0 HempepbiBHbIX (QYHKUUNA. OCHOBHOE BHHMaHHE
yAeJseTcs N0Ka3aTeJbHOMY U HOPMaJIbHOMY pacnpezie/IeHUsM.

B yye6HOM Kypce npeAycMaTpUBaeTC O3HAKOMUTEJbHOE U3yYeHHUe CBA3U MexAy
CllydallHbIMM BeJIMYMHAMM M ONMUCaHHWEe 3TOH CBA3M C TOMOUIbI0 KO3pUIMEeHTa
KOppeJIIUU U ero BbIDOPOYHOI'0 aHaiora. ITH 3J1eMeHTHI COZilep>KaHUs Pa3BUBAIOT TEMY



«/lnarpaMMbl pacceMBaHUs», U3yYeHHYI0 Ha yPOBHE OCHOBHOTO 00611[ero 06pa30BaHusl, U BO
MHOI'OM OIIMPAIOTCS HA CBEJIeHUsI U3 KyPCOB aJirebpbl U TEOMETPUU.

Emé oAuH s/eMeHT cojep:KaHUs, KOTOpbIM NpejjaraeTcsi Ha O3HAKOMHUTEJbHOM
YpPOBHE - IMOC/JEe[0BATEJbHOCTb CAyYalHbIX HE3aBUCHUMBIX COOBITHHM, HACTYMAaMOIUX B
efMHULY BpeMeHU. O3HaKOMJIeHHe C paclipejieJleHHeM BepOSTHOCTeN KOJIMYeCcTBa TaKUX
COOBITUH HOCUT pA3BUBAWIUN XapaKTep M SBJAETCH aKTyaJbHbIM JJI OyAyLIUX
abUTYpHUEHTOB, NOCTYNAIOIIUX HA yYeOHbIe CIelMaJlbHOCTH, CBSI3aHHbIE C 0011eCTBEHHBIMU
HayKaMH, ICUXOJIOTUEHN U yIIPaBJIeHUEM.

Ha usy4eHune yye6Horo Kypca «BeposATHOCTb M CTaTUCTUKa» Ha yI1y6/IeHHOM YPOBHE
oTBoAUTCS 68 yacoB: B 10 kiacce - 34 yaca (1 yac B HefZient0), B 11 kiacce - 34 yaca (1 gac
B He/JleJlIo).



COAEPKAHHUE OBYYEHHA
10 KJIACC

I'pad, cBsA3HBIM rpad, nyTu B rpade: HUKIABI U Iend. CTeneHb (BaJIeHTHOCTH)
BepunHblL. ['padbl Ha m10cKOCTHU. JlepeBbsl.

Cay4yaliHble 3KCIepUMeHTbl (ONBITHI) M CJAy4YaliHble COOBITHSA. JJieMeHTapHble
cobbiTus (ucxoAbl). BeposATHOCTH ciy4allHOTO CcOObITUSA. BJAM30CTH 4YacTOTBI U
BEPOATHOCTH COOBbITUH. CiyyalHble ONBITBI C PAaBHOBO3MOXXHBIMHU 3JIeMeHTapHbIMU
COOBITUSIMM.

Onepauuu HaJ COOBITUSAMM: IepeceyeHHe, O0ObeJUHEHHE, TNPOTUBOIOJIOXHbIE
cobbiTus. [luarpammel Jisepa. PopmyJia ci0KeHUSI BEPOSITHOCTEM.

YcnoBHaA BepoATHOCTb. YMHOXEHHe BepoATHOCTeH. [JlepeBo  CJIy4alHOTrO
akcnepuMeHTa. Popmysia nosHoM BeposiTHOCTU. PopMmy.ia baiteca. HezaBucrumble cOObITUS.

BuHapHBIM cly4alHBIM ONBIT (MCIBITAaHWE), ycnex W HeyJja4ya. HesaBucuMble
ucnbiTaHusa. Cepusi He3aBUCUMBIX HCIBITAaHUM [0 NepBoro ycnexa. IlepecTaHOBKM U
daxTopuas. Yucso coueranuit. TpeyrosbHuk [lackansa. @opmysia 6uHoMa HproToHa.

Cepus He3aBUCHMMBbIX uUcCHbITaHUKA BepHysin. Ciay4ailHbld BbIOOp M3 KOHEYHOU
COBOKYITHOCTH.

CnyyaniHad BesMuuHa. PacnipefiesieHre BeposATHOCTeW. JluarpaMMa pacnpezeseHusl.
Onepauuu Haj CAy4YanHbIMH BeJW4YMHAaMM. buHapHasd ciay4aliHasd Besu4uHa. [Ipumepsbl
pacnpeziesieHUH, B TOM YUCJle TeOMeTprUYecKoe U GMHOMUAJIbHOE.

CoBMecTHoOe paclpefiejieHHe ABYX CAy4alHbIX BeJMYMH. He3aBucuMble ciydanHble
BeJIMYMHbL.MaTeMaTHyecKkoe OXHUJ@aHHWe CJy4alhHOM BeJUYUHbl (pacnpejesieHus).
[IpuMeppl NpUMeHEHHWS MaTeMaTH4YeCKOro OXWJaHWA (CcTpaxoBaHMe, JiOTepes).
MaTtemaTuueckoe OXHUAaHWe OWHApPHOM C/y4alHOW BeJMYMHBL. MaTeMaTH4yeckoe
OXXHMJjaHUe CYMMBbI CJy4alHbIX BeJIMYMH. MaTeMaTHyecKoe 0XKUlaHhe reOMeTPpUYEeCKOro 1
OMHOMMAJIbHOTO pacnpezeseHuH.

Jucnepcus ¥ cTaHJApTHOe OTKJIOHEHHWe CAy4YalHOW BeJIMYMHBI (pacnpezesieHust).
Jlucniepcust 6GMHApHOM c/ly4YalHOU BeJIMYMHBL. MaTeMaTH4YecKoe 0XU/JaHHe IPOU3BeleHus
U JUCIepCHs CYMMbl He3aBUCHMBIX CAy4YalHbIX BeJWYMH. Jlucnepcuss M CTaHAapTHOe
OTKJIOHEHHe OMHOMHUAJIbHOTO pacnpejesieHud. Jlucliepcus U CTaHAApPTHOe OTKJIOHEHHe
reoMeTpHUUYECKOro pacnpe/eseHusl.

11 KJIACC

HepaBeHnctBo YeoOniméBa. Teopema Yeoniméra. Teopema bepHy/inu. 3aKoH 60/bIINX
yuceJs. Bbo1I60po4YHbIN MeTO/ Uccief0BaHUN. BbibopouHble XapakTepuCcTUKU. OlleHUBaHUe
BEPOSITHOCTH COOBITUSL MO BbIOOPOYHBIM JAaHHBbIM. [[poBepka MpocTeHIIMX TUIOTEe3 C
NOMOLbIO0 U3YYEHHbIX pacnpe/eeHnu.

HenpepriBHbIe cy4yaliHble BeJTUYUHBL [I[puMepbl. PyHKIMA IIOTHOCTU BEPOSATHOCTH
pacnpegesieHus. PaBHOMepHOe pacnpefiejieHUe U ero CBOMCTBA. 3aZjayl, NPUBOJSLIAE K
N0OKas3aTeJbHOMY  pacnpefejieHW0. 3ajayd, [pUBOJALIME K  HOPMaJbHOMY
pacnpegeseHuto. PyHKIUSA MJIOTHOCTH BEPOSATHOCTH MOKA3aTeJbHOTO pacnpefeseHus],
GYHKIMSA MJIOTHOCTU BEpPOSITHOCTU HOPMaJIbHOTO pacnpepeseHus. PyHKIUSA MJIOTHOCTU U
CBOMCTBA HOPMaJIbHOTO pacrpe/esieHus.



[TocsiefoBaTeIbHOCTD OJJUHOYHBIX HE3aBUCUMBIX COOBITUM. 3a/jayy, NPpUBOASALIME K
pacnpegenenuo [lyaccoHa.

KoBapuanusa aByx ciy4alHbIX BeJW4UH. KosdduuueHT sMHEHHON KoppessauuH.
CoBMecTHble HabJIOJeHUSl [IByX BeJUYHH. BbIOGOpOYHBIA KO3QOUIUEHT KOppessLUU.
Pazinurve MexJy JMHEHHOW CBA3bI0 U NPHUYUHHO-C/IEJCTBEHHOM CBA3bl0. JIMHeHHas
perpeccusi, MeTO/i, HAUMEHbIIUX KBaJ[PaTOB.



IIVTAHUPYEMBIE PE3YJIbTATbI OCBOEHHA YYEBHOTO KYPCA «BEPOATHOCTD U
CTATUCTHKA» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHErO OBIIErO
OBPA30BAHHA

JIMYHOCTHBIE PE3YJIbTATDI

1) rpa>kaHCKOro BOCIMTaHUA:

CPOPMUPOBAHHOCTb TPaXKAAHCKOM MO3ULMHA O0Oydarolleroci Kak aKTHUBHOTO H
OTBETCTBEHHOTO 4YJleHa POCCUMCKOro o6liecTBa, NpejcTaBJeHHe O MaTeMaTH4YeCKHUX
OCHOBaX (PYHKIIMOHUPOBAHUA Pa3JIMUYHBIX CTPYKTYp, ABJIEHUH, NpoLeyp pakJaHCKOro
obuiecTBa (BbIOOPHI, ONPOCHI U Jpyroe), yMeHue B3aHMOJ€MCTBOBATh C COLMAJbHBIMHU
MHCTUTYTaMH B COOTBETCTBUHU C UX QYHKLUSAMHU U Ha3HAYEHUEM;

2) IaTPUOTHUYECKOI'0 BOCIUTAHMS:

cOOPMHUPOBAHHOCTb POCCUMCKON TIPaXKJAAHCKOM MJEHTUYHOCTH, YyBaXKEHUS K
NpPOLUIJIOMY M HACTOALLEMY POCCUHMCKOM MaTeMaTHKH, LEHHOCTHOe OTHOLIeHHe K
JOCTUKEHUSAM POCCUMCKUX MaTeMAaTUKOB M POCCUUCKOW MaTeMaTU4eCKOU LIKOJIBbI,
MCI0JIb30BaHUe 3TUX JOCTHXKEHUH B IpyTUX HayKax, TEXHOJIOTUAX, chepaxX IKOHOMUKY;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHWe JyXOBHBIX I|eHHOCTEH POCCUHCKOro Hapoja, CPOPMHUPOBAHHOCTH
HpPaBCTBEHHOIO CO3HAaHMUS, 3THUYECKOr0 IMOBeJleHUs], CBfAA3AHHOTO C MpaKTUYeCKUM
IpUMeHeHUeM JOCTHKEHU N HAYKHU U [iesATeJIbHOCTbI0 Y4€HOT 0, 0CO3HAaHMe JIMYHOI0 BKJIaAa
B IOCTPOEHMeEe YCTONYMBOI0 OYAyIIero;

4) 3cTeTMYEeCKOro BOCIIUTAHM:

3CTeTUYeCKoe OTHOLIeHWe K MHUpy, BKJIOYasd ICTeTUKYy MaTeMaTH4YeCKUX
3aKOHOMEPHOCTeH, 0OBEeKTOB, 3aJady, peLleHUH, pacCyXJeHUH, BOCHPHUUMYMBOCTb K
MaTeMaTH4YeCKHUM aclleKTaM pas3/IMYHbIX BUI0B UCKYCCTBa;

5) pusnyeckoro BOCNUTAHUA:

cpOpMUPOBAHHOCTb YMeHHUsI NPHUMEHATb MaTeMaTH4yeCKUWe 3HaHWA B HHTepecax
3/10pOBOro U 6e30MacHOro obpasa *KU3HHU, OTBETCTBEHHOE OTHOLIEHHUE K CBOEMY 3/10POBbIO
(3mopoBOoe mnuUTaHHe, COAJAHCUPOBAHHBIA pEXHUM 3aHATUW W OTAbIXa, peryJspHas
dusnveckass aKTUBHOCTb), pHU3UYECKOE COBEPLIEHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-
03/10POBUTEJIbLHON [1eATeIbHOCTBIO;

6) TpyA0BOro BOCIUTAHMA:

TOTOBHOCTb K TpPYJy, OCO3HaHUe LIeHHOCTHU TPYJO0/I00Us, UHTepec K pas3IMYHbIM
cpepaM mnpodeccHOHANbHON [eATeJbHOCTH, CBfI3aHHBIM C MaTeMaTUKOH U eé
NpUJIOKEHUAMH, YMeHHe COoBepllaTb OCO3HAaHHBIM BbIGOp Oyayuield mnpodeccuu U
peasiM30BbIBaTb COOCTBEHHble >XU3HEHHble IJIaHbl, TOTOBHOCTb M CHOCOOHOCTb K
MaTeMaTH4eCKOMy 00Opa30BaHUI0 U €aMOOOpa30BaHHWIO Ha NPOTSHKEHUH BCeW >KU3HH,
TOTOBHOCTb K aKTMBHOMY Y4YacTHI0O B pellleHWU NpPaKTUYeCKHUX 3a/jlad MaTeMaTu4eCKOn
HaNpaBJIeHHOCTY;

7) 3K0J1I0rU4eCKOro BOCIUTAHUA:

cPOpPMHUPOBAHHOCTb 3KOJIOTHUYECKON KyJbTYpbl, IOHHMaHWe BJIUSHUSA COLUAJIBHO-
3KOHOMMYECKUX IMPOLIECCOB HAa COCTOSIHWE MPUPOJHOW U COLMAJBbHOW CpeZibl, 0CO3HAHUE
I7106aJIbHOTO XapaKTepa 3KOJOIMYeCKUX Mpo6JseM, OpHeHTalus Ha IpUMeHeHHe
MaTeMaTU4YeCKUX 3HaHUM [JIg pelleHUs 3aZad B 00JIaCTH OKpy:Kalwllell cpeabl,



IJIJAaHUPOBAaHUE IMOCTYNKOB U OLEHKH HUX BO3MOXHBIX NOCJEACTBUM [Jf OKpyXKarwlen
cpenbl;

8) HeHHOCTH Hay4YHOr0 NO3HAHHUA:

cpOpMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKU U OOIeCTBEHHOM NPAKTHUKH, TOHMMaHHe MaTeMaTHU4YeCKOM HayKHU Kak
chepbl YesI0BeYECKOH J1esITE/IbHOCTH, ITANOB €€ Pa3BUTHUSA U 3HAYUMOCTH JJsl Pa3BUTUSA
LIMBUJIN3allUY, OBJIaleHHe S3bIKOM MaTeMaTHUKM U MaTeMaTH4YeCKOM KyJbTYpoH Kak
CPeACTBOM MO3HAHUS MUPA, FOTOBHOCTb OCYILECTBJATh NIPOEKTHYIO U UCC/IeL0BATEbCKYIO
JleTeJIbHOCTb UHAMBU/Iya/IbHO U B IPYIIIE.

METANPEAMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe /IbHbIe YHUBeEpcaibHbIE yUYeOHbIE AeliCTBUA

Bba3oBble joruyeckme JeuCcTBUs:

BBIABJATh M XapaKTepHU30BaTb CylLleCTBEHHble TpPU3HAKM MaTeMaTHYeCKHUX
06'bEKTOB, MOHATUH, OTHOLIEHUH MeXJy MNOHATHUSAMH, GOPMYJHPOBATH ONpe/eseHus
NOHATHH, YCTaHABJMBAaThb CylleCTBEHHbIM NpPU3HAK KJIacCMPUKALMM, OCHOBAHUA [Js
0060011leHUsI U CpPAaBHEHUS1, KPUTEPUHU IPOBOJUMOI0 aHA/IN33;

BOCIPUHUMATb, GOPMYJIMPOBATh U IPe0OPa30BbIBATh CYXKJeHUSA: YTBEPAUTEbHbIE
Y OTpULATE/IbHBIE, EJUHUYHBIE, YACTHBIE U 0OILHE, YCIOBHBIE;

BBIABJIAATh MaTeMaTUYeCKHe 3aKOHOMEpPHOCTH, B3aUMOCBSI3M W NPOTUBOpEYHs B
dakTax, JaHHBIX, HAOIIOJEHUSX U YTBEPXKAEHHUAX, NTpeAiaraTb KPUTEPUHU J1J1s1 BbISIBJIEHUS
3aKOHOMEPHOCTeN U NPOTHUBOPEYUH;

JleJ1IaTh BbIBO/bI C MCII0JIb30BAaHHWEM 3aKOHOB JIOTUKH, e [lyKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKJII0UeHUH 110 aHa/IOTUH;

IPOBOAUTL CaMOCTOATEJbHO J[i0OKa3aTeJbCTBAa MaTeMaTU4YeCKUX YyTBepXKAeHUH
(npsiMble 1 OT NPOTHUBHOIO), BbICTPAUBATh apTyMEHTALUIO, NPUBOJUTbL NpPUMEPHI U
KOHTPIPHUMEpPHI, 000CHOBBIBAaTb COGCTBEHHBIE CY>K/I€HUSI U BbIBO/bI;

BbIOMPATh CINOCOO pelleHHs Yy4eOHOUM 3a/jauu (CpaBHHMBATbh HECKOJIbKO BapUaHTOB
pelieHMs, BbIOUpaTh HauboJiee MOAXOAALMN C YYETOM CaMOCTOSITE/NbHO BblJeJeHHbIX
KpUTEpPUEB).

Bba3oBble Hcciea0BaTe/IbCKUE AeiiCTBUA:

MCIO0JIb30BaTh BONPOCHl KaK HCCAeOBAaTEJbCKUHA HHCTPYMEHT IO3HaHMUS,
dopMysMpoBaTh BONPOCHl, PUKCUPYWOLIHe NPOTUBOpeyHe, NMpo6JeMy, yCTaHABJIUBAThb
HCKOMOE U JlaHHOe, GOpMHPOBATh FMIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3ULHI0, MHEHUE;

IPOBOAUTL CAaMOCTOSITE/IbHO CIJIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCJIeJOBaHHUE IO
YCTAHOBJIEHUID 0COOGEHHOCTEM MaTeMaTHUYeCKOro O0O'beKTa, SBJIEHUs, MpoIiecca,
BbISIBJIEHUIO 3aBUCHMOCTeN Mex/ly 00 beKTaMy, SIBJIEHUSMH, IPOLeccaMy;

CaMoCTOSATe/IbHO (GOpMyJMpPOBaTh 0000ILEeHUS U BbIBOJbl 1O pe3yJbTaTaM
IpPOBeJEHHOr0 HAGJIIOJleHUs, MCC/IeOBaHUs, OLeHUBAThb JOCTOBEPHOCTb MOJyYeHHBIX
pe3yJIbTaTOB, BbIBOJIOB U 000011[eHUH;

IPOTHO3UPOBaTb BO3MOXKHOE pas3BUTHe Ipolecca, a TakXke BbIJABUraThb
Hpe/0JI0’KEeHUsI O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pa6oTta c uHpopmanueit:



BBIABJIATH e GULUTHI MHPOpPMaILMH, JaHHBIX, HE0OX0JUMbIX J/I1 OTBETA HAa BOIIPOC U
JUI4 pelleHus 3a/1a4y;

BbIOMpaTh MHQPOpPMAlMI0O U3 HCTOYHHMKOB pas3/JIMYHBbIX THUIIOB, aHaJU3UpOBATh,
CUCTEMATHU3UPOBAaTb U HUHTEPIpPeTUPOBaTb WHPOpPMALMI0 pa3JUYHBIX BUAOB U POpM
npe/CcTaBJIeHU;

CTPYKTypUpOBaTb HHGQOpMaLUIO, MNpeACTaBJATb e€ B pas3JUuHbIX (QopMax,
WJLJIIOCTPUPOBATB rpadryecKy;

OLleHUBAaTh HaJ&XKHOCTb WMHQOpPMALUU IO CAaMOCTOATEJbHO CHOPMYJUPOBAHHBIM
KPUTEPHUSAM.

KoMMyHHMKaTHBHbIEe YyHHBepCa/IbHbIEe yYeGHbIe AeliCTBUA

OomieHue:

BOCIIPUHUMATb U GOpPMYy/IMPOBATh CyK/l€HUsI B COOTBETCTBHUH C yCJIOBUSAMHU U LieJISIMU
0611eHMUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOIO TOYKY 3peHHs B YCTHBIX U MUCbMEHHBIX
TEeKCTaX, [jJaBaTb MOSCHEHUs N0 XOJy pellleHus 3aJa4d, KOMMeHTUPOBATbh NOJy4eHHbIH
pe3y/bTarT;

B X0/ie 00Cy>/leHH1s 3a/jaBaThb BONPOCHI 10 CYILeCTBY 06CYX/aeMOoU TeMbl, IPO6JIEMBI,
pelaeMoi 3a/iauy, BbICKa3blBaTh H/ie€H, HalleJIeHHble HAa MOUCK pelleHHs], CONMOCTaBJIATh
CBOM CYXXJI€HUS C CY»KAEHUSAMHU JPYTUX YYaCTHUKOB Jhasiora, 06Hapy>KMBaTb pasjvdue U
CXOJCTBO IMO3ULUH, B KOppeKTHOM d¢opMe opMyaupoBaTh pas3HOIJACHsl, CBOU
BO3paXKeHMUS;

NpeJiCTaBJAATh pe3y/JbTaThl peLleHUs 3a/layM, OSKCIIePUMEHTa, HCCleJ0BaHUs,
IPOEKTA, CaMOCTOATEIbHO BbIOMpPATh GOpMaT BBICTYIIJIEHUS € YYETOM 3a/ja4 Ipe3eHTal U
Y 0COOEHHOCTEN ayJUTOPUH.

PerysTuBHbIe yHMBepca/IbHbIe y4eGHbIe AeHCTBUSA

CamoopraHnusanus:

COCTaBJIATH IJIaH, aJITOPUTM pellleHUs 3a/la4M, BbIOMpPATh CNOCO6 pelleHUsl C yYETOM
UMEIOLIMXCA PpecypcoB M  COOCTBEHHBIX BO3MOXHOCTeH, aprymMeHTHUpOBaTb U
KOPPEKTHUPOBATh BAPUAHTHI pellleHU ! C Y4éTOM HOBOM UHQOpMaIUH.

CaMOKOHTPOJIb, 3MOLMOHA/IbHbIA UHTEJ/JIEKT:

BJIa/leThb HaBbIKaMH{ I03HaBaTeJbHOU pedJieKCHMM KaK OCO3HAHHSA COBeplIaeMbIX
JleICTBUM W MBICJMTEJbHbIX IPOLLECCOB, WX pe3y/JbTaTOB, BJAJETb CHOCOOaMHU
CaMOIIpOBEPKH, CAaMOKOHTpPOJIA Ipolecca M pe3yJbTaTa pelleHUs MaTeMaTH4eCcKOn
3aJa4y;

npeABUAETb TPYAHOCTH, KOTOPbIe MOI'YT BOSHUKHYTB [IPU PeLlIeHUH 3a/Jla41, BHOCUTb
KOPPEKTUBBI B [leITeJIbHOCTb HAa OCHOBE HOBBIX OOCTOATEJIbCTB, JAHHbIX, HaWJEeHHBIX
OLIMGOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLleHUBATb COOTBETCTBHE pe3yJbTaTa LieJU U YCJAOBUAM, OOBACHATb NPUYMHBI
JIOCTHXKeHUS UM HelOCTHXKEeHUsl pe3yJIbTaTOB [eATeJbHOCTH, HaX0JUThb OIIUOKY, JaBaTh
OLIeHKY IPUOOPETEHHOMY ONBITY.

CoBMecTHasA AeATe/IbHOCTb:

NOHMUMAThb U UCMOJIb30BaTh IPpeUMYyIllecTBa KOMaHJHOW U UHAUBU/Ya/lbHON pPabOThI
IIpY pellleHUH y4eOHbIX 33/iay, IPUHUMATD LieJlb COBMECTHOU J1eTeJIbHOCTH, IIJIaHUPOBATh



OpraHMU3alUl0 COBMECTHOM paboThbl, pacnpejensaTb BHJAbl pPaboOT, J0roBapuBaThCH,
006CyKaTh IPOLECC U Pe3yJIbTaT paboThl, 06001[aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYMNINOBbIX ¢opMax paboThl (06CYykJeHHs, OOMeH MHEeHHUH,
«MO3TOBbIE HITYyPMbI» U UHbIE), BBIOJHATDH CBOIO 4YaCTh PabOThl U KOOPAUHHUPOBATH CBOU
JleCTBUSA C JPYTMMU 4J€eHaMU KOMaH/ibl, OLleHUBaTh KayeCTBO CBOEro BKJaJia B 0OIIMU
NPOAYKT M0 KPUTEPUAM, COOPMYJIUPOBAHHBIM yYaCTHUKAMH B3aUMO/1€CTBUS.

INPEAMETHBIE PE3YJ/IbTATDI

K konny 10 ky1acca o6yyarouuics Hay4YuTCs:

CBOOO/JIHO OIlepUPOBATh NMOHATUAMU: rpad, MI0CKUM rpad, cBA3HbIA rpad, NyThb B
rpade, 1enb, LUKJI, lepeBo, CTeNeHb BEPLINUHBI, /lepeBO C1y4alhHOI0 IKCIIEPUMEHTA;

CBOOO/IHO ONepUpOBaThb MOHATUAMMU: CAYyYalHBbIA 3KCIepUMeHT (ONBIT), CAy4alHoe
COOBITHE, 37IEMEHTAPHOE CJy4allHOe COObITHE (3/IeMeHTapHbIM UCXO0/) CIY4YalHOTO OMbITA,
HaxoJJUTb BEPOSATHOCTH COOBITUM B ONbITaX C PaBHOBO3MOXXHbIMHM 3JiIeMeHTapHbIMU
COOBITUAMUY;

HaxoJUTb W GOPMYJMPOBAThb COOBITUS: IepecedyeHUe, 00beJUHEHHE J[aHHbIX
COOBITUN, COOBITHE, MPOTUBOIMOJIO)KHOE [JAaHHOMY, MCI0JIb30BaTh AUarpaMMbl JUJiepa,
KOOpDJAMHATHYI0 NpsAMYyl0 [Js1 pelleHUs 3ajJay, M0Jb30BaTbC (OPMYJIOH CI0XKEHUs
BEPOSTHOCTEM [1Jis1 BEPOSITHOCTEN IBYX U TPEX CAYUYalHBIX COOBITHM;

ONEepUpoBaTh INOHATHUAMM: YCJIOBHAs BEPOATHOCTb, YMHOXEHHE BepPOATHOCTEH,
He3aBUCHMMble COOBITHSA, JepeBO CAYy4YalHOro 3KCIEpHMEHTAa, HAaxOAUTb BEPOSATHOCTH
COOBITUHM C MOMOILbIO NMpPaBU/a YMHOXEHMUs, JlepeBa CAy4yalHOro OIbITa, MCIO0JIb30BaTh
dopmMysry nosiHOW BeposATHOCTH, ¢opmysy balleca mpu pelleHMM 3ajad, OINpenessaTb
He3aBHUCHUMOCTb COOBITHH 110 popMyJie U [0 OpraHU3al MU CIy4alHOTr0 IKCIIEPUMEHTA;

IPUMEHATb M3y4YeHHble KOMOMHATOPHbIE GOPMYJIbI /ISl IEpeYrCIeHUsl 3JIeMEHTOB
MHOX€eCTB, 3JIeMEHTAapHbIX COOBITUH CIy4YallHOrO ONBITA, pellleHHUs 3aJad [0 TeopUuu
BEpPOSITHOCTEW;

CBOOOJIHO OMEPUPOBATh MOHATUSMU: OUHAPHBIA CAyYaWHBIA ONBIT (MCIBITAHUE),
yClex U HeyJada, He3aBUCHMble HUCIBbITAHUA, CEpUA UCIBITAaHUH, HAXO4UTh BEPOATHOCTHU
COOBITHH: B CEpUU UCNIBITAHUU /10 IEPBOTO yCIlexXa, B CEpUM UCTIbITaHUM bepHy/y, B onbITeE,
CBSI3aHHOM CO CJIy4YaliHbIM BbIOOPOM U3 KOHEYHOUN COBOKYITHOCTH;

CBOOOZHO ONepUpOBaThb MOHATHUAMM: CJyd4alHas BeJMYMHA, paclnpejeseHue
BEPOATHOCTEH, JuarpaMma pachnpefieseHus, OWHapHas CJydaillHasd  BeJIMUMHA,
reoMeTpUuecKoe, GMHOMHUAJIbHOE pacnpe/ieseHue;

ONepUpoOBaTh NMOHATUAMHU: COBMECTHOE paclpefie/leHHue ABYX CIy4alHbIX BEJIUYUH,
MCII0JIb30BaTh TaOJIMLy COBMECTHOrO paclpejesieHUsl ABYX CAy4alHbIX BeJWYUH [Jid
BblIIeJIEHUA  paclpefieleHUs KaKJOW BeJUYUHBI, OIpeJes/ieHUs He3aBUCUMOCTH
CIy4YalHbIX BeJWYMH;CBOOOJHO ONEepUpOBAThb NMOHATHEM MaTeMaTHYeCKOro O0XUJAaHHUA
cly4allHOW BeJIMYMHBI (pacnpefiesieHHs), TNPUMEHATb CBOWCTBA MaTeMaTHU4ecKOro
O’XU/JIaHUS NPU pellleHUH 3a/1a4, BBIYUCIATh MaTeMaTU4YeCKoe OXKHU/laHue OMHOMUATIBbHOT O
U TeOMeTpHUYeCKOro paclpejie/leHUH; CBOOOJHO ONepupOBaTh MOHATUAMU: JUCIEPCUs,
CTaHJAPTHOE OTKJIOHEHHWEe CJY4YahHOU BeJIMYMHBI, NPUMEHATb CBOMCTBA JAUCIEPCUU
CJlydallHOW BeJIMYMHBI (pacnpefesieHus) NP pellleHUuH 33aJay, BBIYUCAATD AUCIEPCUI0 U
CTaHJApPTHOEe OTKJIOHEHHWE reOMeTPUYeCKOT0 U OMHOMUAJIbHOIO pacnpe/ieleHUH.



K koH1ty 11 k/1acca o6yJyarouuics HaydYuTCs:

BbIYMCJSATh BBIOOPOYHBbIE XapaKTEPUCTUKU MO JAHHOU BBIOOPKE U OL€HUBAThb
XapaKTepUCTHUKHU reHepajibHOHU COBOKYIIHOCTH JaHHBIX  TO BbIOOPOYHBIM
xapakTepucThukaM. OleHHUBaTb BEPOSATHOCTH COOBITUM UM NPOBEpPATb MNpPOCTeHIlIUNe
CTaTUCTUYECKHUE TUIIOTEe3b], N0JIb3ySACh U3yYEHHBIMHU pacnpeseeHUAMY;

NPUBOAUTL MpPHUMepbl 33Ja4, NPUBOJAALIMX K IMOKa3aTeJbHOMY paclpe/eseHuIo,
3a/4a4y, NPUBOJAIIMX K HOpPMaJbHOMY pacnpegeseHnto. OnepupoBaTb NOHATUAMMU:
byHKIMSA IJIOTHOCTHU BEPOSITHOCTU OKA3aTeJIbHOTO pacipe/eneHus, QyHKIUs JIOTHOCTU
BEPOSITHOCTM HOpPMaJIbHOTO pacnpejeseHus, GYHKUUsS IJIOTHOCTH M CBOWCTBa
HOpPMaJIbHOTO pacnpe/ie/leHUus;onpeeasaTb Ko3QPUIMEHT JIMHEMHOW KOppesanuy,
BbIOOPOYHBIN KO3PUIIUEHT KOPPEJIAILHHU.



TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosmmyecTrBo yacoBs
Ne HauMeHOBaHue pa3jesioB 1 JneKTpoHHbIEe (UPpOBLbIE)
n/n TeM NPOorpaMMbl Bcero Konrponbnsie  Ipaxruieckue oOpa3oBaTeJIbHbIE pecypcChl
pa6oThl pa6oThl
https://lesson.academy-
1 IJIEMEHTLI TEOpHH rPagoB 3 content.myschool.edu.ru/02.4/10
CiyyaiiHbl€ ONBIThI, CIyYalHble https://lesson.academy-
2 COOBITUS U BEPOSITHOCTHU 3 content.myschool.edu.ru/02.4/10
COOBITUM
Onepauuu HaJ MHOXKECTBAMH U https://lesson.academy-
cobbITUAMU. C10KEHUE U content.myschool.edu.ru/02.4/10
3 YMHO>KEHUE BEPOSITHOCTEM. 5
YcnoBHas BEpOATHOCTS.
HesaBucuMble coOObITHS
https://lesson.academy-
4 IIEMEHTbI KOMOHHATOPHKH 4 1 corf)ter{‘émyschool.edu.:u/o2.4/10
Cepuu nocJsiejoBaTebHBIX https://lesson.academy-
c WCIbITaHUU. UcibITaHUA c content.myschool.edu.ru/02.4/10
BepHyiu. Ciy4aliHbIN BbIOOD
M3 KOHEYHOM COBOKYITHOCTHU
6 CiydaliHble BeJIUUYUHBI U 14 1 https://lesson.academy-
pacnpejeneHus content.myschool.edu.ru/02.4/10
OBIIEE KOJIMYECTBO YACOB I10 34 ) 0
[TPOTPAMME




11 KJIACC

KosnyecTBOo 4yacos
HaumeHoOBaHUe pa3zesioB U JdnexkTpoHHble (LHdpoBbIE)
Nen/m KontposibHbie IIpakTHyecKkue
TeM NpPOrpamMMbl Bcero o6pa3oBaTeJsibHbIe peCcypcChbl
pa6oThl pa6oThI
https://1 .acad -
1 3aKOH OO0JIbIIUX YHCEST 5 ps://lesson.academy
content.myschool.edu.ru/02.4/11
) JJieMeHTbl MaTEMATHUYECKOU 6 https://lesson.academy-
CTAaTUCTUKHU content.myschool.edu.ru/02.4/11
HenpepbiBHBIE ciyyaliHble https://lesson.academy-
3 BEJIMUMHBI (pacnpe/esieHus), 4 content.myschool.edu.ru/02.4/11
NoKa3aTeJibHOe U HOpMaJlbHOE
pacrnpezesieHUs
https://lesson.academy-
4 P I1 2
AcHpeAcIerie Lyaccond content.myschool.edu.ru/02.4/11
c CBsI3b MeXAY C/y4alHbIMU 6 https://lesson.academy-
BeJIMYUHAMU content.myschool.edu.ru/02.4/11
6 06006111eHME U CUCTeMaTHU3aLUs 11 1 https://lesson.academy-
3HaHUH content.myschool.edu.ru/02.4/11
OBLIEE KOJIMYECTBO YACOB I10 34 1 0
[TIPOTPAMME




INOYPOYHOE IIVIAHUPOBAHHE
10 KJIACC

KosinmyecTBO 4acoB
Ne Jara JneKTpoHHbIe HHMPOBLIE

Tema ypoka KoutposbHble IlpakTHueckue
n/n Bcero U3y4yeHUsA oOpasoBaTeJ/bHbIE pecypChl

pa6oThl pa6oThl

I'pad, cBsA3HBIN rpad,
npejcTaBJjieHUe https://lesson.academy-

3a/la4¥ C MOMOLIbIO content.myschool.edu.ru/02.4/10
rpada

Crenenb
(Ba/IEeHTHOCTB)
BeplUHBL [IyTh B
rpade. Llenu u UKIIbI

['padbl Ha NJI0CKOCTH.
3 JlepeBo ciyd4alHOro 1
3KCIepUMeHTa

CinyyariHble
3KCMEePUMEHTHI
(ombITHI) U CAyYalHbIE https://lesson.academy-
COOBITHS. content.myschool.edu.ru/02.4/10
JyieMeHTapHble
COOBITHS (MCXObI)

BepoaTHocTh

CJIly4alHOTO COOBITHS.
5 BeposaTHoCTH 1
COOBITHH B OINBITAX C

pPaBHOBO3MOXHBIMHU




3JleMeHTapHbIMHU
COOBITUAMU

BeposaTHocCTb
CJy4alHOTO COOBITHS.
BepoaTtHocTH
COOBITHUH B OMBITAX C
PaBHOBO3MOXKHbIMU
3JIeMeHTapHbIMU
COOBITUSMHU

https://lesson.academy-
content.myschool.edu.ru/02.4/10

[lepeceuyenue,
o06beJMHEeHHEe
MHO>KEeCTB U COOBITUH,
NPOTHUBOIOJIOXKHBIE
coobiTUsA. PopMysia
CJIOKEHUS
BEpPOATHOCTEN

YcnoBHasa
BEPOATHOCTb.
YMHOXKeHue
BEpPOSAATHOCTEM.
®opmMyJia yca0BHOU
BEPOSTHOCTH

YcnoBHasa
BEPOATHOCTb.
YMHOXeHue
BEpPOSAATHOCTEM.
®opmMyia yca0BHOU
BEPOSTHOCTH

https://lesson.academy-
content.myschool.edu.ru/02.4/10




10

®opmysia noJHOM
BEPOSITHOCTH

11

®opmysa bakeca.
He3aBucumele
COOBITUA

12

KoMmbuHaTopHOe
IPaBUJIO YMHOX€EHMUS.
[lepecTaHOBKHU U
dakTopuan

13

Yucio coueTaHUM.
TpeyrosibHuk Ilackansa

14

®opmMysia 6UHOMA
HeproToHa

15

KonTposibHas paboTa
Nel: "T'padsi,
BEPOSITHOCTH,
MHOXX€ECTBa,
KOMOHUHaTOpUKa"

16

BuHapHbBIX C1y4YalHbIN
OTBIT (MCIbITAaHUE),
ycnex 4 Heyjaua.
HezaBucumsblie
ucnbiTaHus. Cepus
He3aBUCUMBbIX
UCIBbITAaHUH 10
NepBOro ycrnexa

https://lesson.academy-

content.myschool.edu.ru/02.4/10




17

Cepus He3aBUCHUMBIX
UCIBbITAaHUH 1O
NepBOro ycrnexa

18

Cepus He3aBUCHUMBIX
vcnblTaHuu bepHyiu

19

Ciy4aliHbIM BbIOOD U3
KOHEYHOH
COBOKYMHOCTH

20

[IpakTHyeckas paboTa
C UCI0JIb30BaHUEM
3JIEKTPOHHBIX TabJINI]

21

CirydaiiHas BeJIMYMHA.
Pacnipepenenue
BEpPOSAATHOCTEM.
Juarpamma
pacnpepesieHUs

22

Onepauuu Haj,
C/Ily4auHbIMU
BeJIMYUHAMM.
[IpuMepnl
pacrnpeiesieHUM.
BbuHapHasd ciay4daliHas
BeJIMYMHA

https://lesson.academy-
content.myschool.edu.ru/02.4/10

23

['eoMeTpuyeckoe
pacrpegeJsieHue.
buHOMUanbHOE
pacnpegesieHue




24

MaTemaTHuyeckoe
OXXKHJaHue CaydaruHOn
BEJINYUHBI,
CoBMecTHOe
pacnpegesieHUe JBYX
Cy4YalHbIX BEJIMYUH

25

He3aBucumele

CJIy‘{aI‘/JIHbIe BE€JINYUHEI.

CBonicTBa
MaTeMaTUu4ecKoro
OKUJIaHUS.
MaTtemaTuudeckoe
0oKHJaHue OMHApHOHU
C/ly4alHOM BeJIMYUHBI

https://lesson.academy-
content.myschool.edu.ru/02.4/10

26

MaTemaTHuyeckoe
oXKugaHue
reoMeTPUUYECKOro U
OMHOMHUAJILHOTO
pacnpejiesieHUu

27

Jucnepcuda u
CTaHJapTHoOe
OTKJIOHEHHEe

28

Jucnepcus 6uHapHOU

C/Ily4YallHOM BEJIMYUHBI.

CBoiicTBa Aucnepcuun

29

MaTeMaTuuyeckoe
OXKHUJaHUe
NpOU3BeJIEHUS U




JUCIepCUsi CYMMBI
He3aBUCUMBbIX
CIy4YalHbIX BEJIMYUH

30

HAucnepcusa
OUHOMMAJBLHOIO
pacnpefiesIeHU.
[IpakTuyeckas paboTa
C MCII0JIb30BaHHUEM
3JIEKTPOHHBIX TA0JIUI]

https://lesson.academy-
content.myschool.edu.ru/02.4/10

31

Jucnepcuda u
CTaHJapTHOE
OTKJIOHEHHE
reoMeTpHUYecKoro
pacnpeziesleHHUs. .
[IpakTuyeckas paboTa
C UCII0JIb30BaHHUEM
3JIEKTPOHHBIX TAbJINL]

32

0O6o0061IeHHe U
cUCcTeMaTH3alud
3HaHUH

33

KoHTposibHas paboTta
Ne2: "McnbiTanusa
BepnyJsuiu. Ciy4daliHble
BEJINYMHBI U
pacnpegesieHus"”

34

0O6o0061IeHHe U
cHCTeMaTH3al U
3HaHUH

https://lesson.academy-
content.myschool.edu.ru/02.4/10




OBIIEE KOJIMYECTBO YACOB
[10 [IPO'PAMME

34




11 KJIACC

Ne
n/no

Tema ypoka

Kosin4ecTBO 4acoB

Bcero

KoHTpo ibHBIE
pa6oThl

IIpakTHYeckue
pa6oThI

JlaTa
U3y4YeHU

JJIeKTPOHHbIE HU(PPOBbIE
0o6pa3oBaTeJIbHbIE PECYPCHI

HepaseHcTBO
YeobniieBa. Teopema
YebnimeBa. Teopema
BepHysu. 3aKoH
OOJIBLINX YU CeJI

https://lesson.academy-
content.myschool.edu.ru/02.4/11

HepaBeHcTBO
YebnimeBa. Teopema
YeobniieBa. Teopema
BepHyJsin. 3akoH
OOJIBLINX YU CET

https://lesson.academy-
content.myschool.edu.ru/02.4/11

HepaseHcTBO
YeobniieBa. Teopema
YebnimeBa. Teopema
BepnyJiun. 3akoH
OOJIBLINX YU CeI

https://lesson.academy-
content.myschool.edu.ru/02.4/11

Bbr160pOYHBIN METO/,
Hhccae0BaHUuM

[IpakTHyeckas paboTa
C UCI0JIb30BAaHUEM
3JIEKTPOHHBIX TabJIUI]

['eHepasibHas
COBOKYIHOCTb U
cay4dalHasi BbIOOpPKa.

https://lesson.academy-
content.myschool.edu.ru/02.4/11




3HAKOMCTBO C
BbIOOPOYHBIMU
XapaKTepPHUCTUKAMMU.
OueHka cpefHero u
JUCIIepCUU
reHepajibHOU
COBOKYIHOCTH C
OMOLbIO
BbIOOPOYHBIX
XapaKTEPUCTUK

['eHepasibHas
COBOKYIHOCTb U
c/y4yaliHasi BbIOOpKa.
3HaKOMCTBO C
BbIOOPOYHBIMU
XapaKTepPHUCTUKAMMU.
OueHka cpefHero u
JUCIIepCUU
reHepajibHOU
COBOKYIHOCTH C
OMOLbIO
BbIOOPOYHBIX
XapaKTepUCTUK

OueHuBaHue
BEpPOATHOCTEN
COOBITHUH IO BIOOPKE

CraTuctudeckas
runoTesa. [I[poBepka

NPOCTEUIIUX TUIIOTES C

https://lesson.academy-
content.myschool.edu.ru/02.4/11




IOMOIIbI0 CBOMCTB
H3Y4YEeHHbIX
pacrpezesieHun

10

CraTuctuyeckas
runore3a. [I[poBepka
NPOCTEHNLIUX TMIIOTE3 C
IIOMOIIbI0 CBOMCTB
M3y4YEeHHbIX
pacrpezesieHun

11

[IpakTHyeckas paboTa
C UCII0JIb30BaHUEM
3JIEKTPOHHBIX TabJIUI]

12

[IpruMepsl
HeNpepbIBHBIX
CAy4alHbIX BEJIUYHMH.
@yHKIMA NJIOTHOCTHU
BEPOSTHOCTH

https://lesson.academy-

content.myschool.edu.ru/02.4/11

13

PaBHOMepHOe
pacrpefesieHue.
[IpruMepsl 3a7ay,
NPUBOJALLIUX K
[I0Ka3aTeJbHOMY U K
HOPMaJIbHOMY
pacrpezesieHusAM

14

@yHKIMS NJIOTHOCTHU
BEPOSITHOCTH
II0Ka3aTeJbHOI0
pacnpejesieHus

https://lesson.academy-

content.myschool.edu.ru/02.4/11




15

@yHKIMSA NJIOTHOCTHU
BEPOSITHOCTH
HOPMaJIbHOTO
pacnpejesieHus

16

[TocnepoBaTe/IbHOCTD
OJIMHOYHBIX
HEe3aBUCUMBIX
coobiTUl. [IpumMep
3a/jla4y, IPUBOAALLEHN K
pacrnpe/ieJIeHUI0
[lyaccona

17

[IpakTHyeckas paboTa
C UCII0JIb30BAaHUEM
3JIEKTPOHHBIX TabJIUI]

18

KoBapuanusa gByx
CIy4YaWHbIX BEJIMYMH.
Koadpounuent
KOppeJaLu1

19

CoBMecCTHbIE
Hab6JII0IeHUS JBYX
BEeJUYUH

https://lesson.academy-

content.myschool.edu.ru/02.4/11

20

Bb160pOo4HbIi
K03 PUIUEHT
KOppeJsuu

21

Pazninuue Mmexay
JIMHEeHHOH CBA3bIO U
NPUYUHHO-
cJ1e/ICTBEHHOM CBSI3bIO




22

JluHeliHas perpeccus

23

[IpakTuyeckas paboTa
C MCNIOJIb30BaHUEM
3JIEKTPOHHBIX TA0JIUI]

24

[IpencraBienue
JIAaHHBIX C TOMOUIbI0
TabJIUL ¥ Ayarpamy,
onuvcaTeJibHas
CTaTUCTHUKA

https://lesson.academy-

content.myschool.edu.ru/02.4/11

25

OnBITHI C
PaBHOBO3MOXXHBIMU
3JIeMEHTapHbIMU
COOBITUSIMH

26

Breruuciienue
BEpPOSITHOCTEN
COOBITHH C
npuMeHeHUeM GopMy.J

27

Beruucienue
BEpPOSITHOCTEN
COOBITHH C
NpUMeHeHUueM
rpadpuyecKrUx METO/0B:
KOOpAWHATHasa npsaMas,
JlepeBo, uarpaMma
Jitsepa

https://lesson.academy-

content.myschool.edu.ru/02.4/11

28

CinyyariHble BEJIMYHUHBI
Y pacrnpejesieHus




29

MaTtemaTuyeckoe
OXXKHJaHue CaydaruHOn
BEJINYMHBI

30

MaTemaTHuyeckoe
OXKHJaHHe CIy4aluHON
BEJINYUHBI

31

KoHTpoJibHas paboTa:
"BeposITHOCTb U
cTaTUCTUKA"

32

Beruucienue
BEpPOSAITHOCTEN
COOBITHH C
npuMeHeHueM GopMy.J
Y rpapuyuecKux
MEeTO/I0B

https://lesson.academy-
content.myschool.edu.ru/02.4/11

33

Beruucienue
BEpPOSAITHOCTEN
COOBITHH C
npuMeHeHUEM GopMy.J
U rpadpuyecKux
MEeTO/I0B

34

CiyyariHble BEeJIMYHUHBI
Y pacnpeiesieHus..
MaTteMaTnuyeckoe
OXKHJaHHe CIy4aluHON
BeJINYUHBI

OBIIEE KOJIMYECTBO YACOB
10 [IPO'PAMME

34




MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA30BATEJ/IbHOM IPOTPAMMBI

10 KJIACC
Kopg .
IIpoBepsaeMble npeaMeTHbIE pe3y/IbTaTbl 0CBOEHUS OCHOBHOM
IIpoBepsAEeMOoro .
0o0pa3oBaTe/IbHOW MPOrpaMMbl CpeJHEro 061ero 06pa3oBaHus
pesyJjbTaTa
6 Teopus BepoATHOCTEN U CTaTUCTHUKA
6.1 YUTaTh U CTPOUTH TAOJIHUIIbI U AHATPAMMBbI
OnepupoBaTb NOHATHUAMM: CpefHee apudMeTHUYeCKOe, MeJHaHa,
6.2 HauboJiblllee, HAaMMeHblllee 3HaYeHUe, pa3Max MacCuBa YUCJIOBBIX
JlaHHBIX
OnepupoBaTh MNOHATUAMU: CAYYaWHbIM 3KCIIEPUMEHT (OMBIT) U
cly4allHOe COObITHe, 3JleMeHTapHoe COoObITHe (3JleMeHTapHbIN
6.3 UCXOJZ) CAy4alHOTO ONbITa; HaXOAUTb BEPOSTHOCTHU B OMNbITaX C
' PaBHOBO3MOXXHBIMM  CJy4alHBIMU COOBITUSIMH, HaXOJWUTb U
CpPaBHMBaTb BEPOATHOCTU COOLITUM B H3yYeHHBbIX CJy4alHbIX
3KCIepUMeHTax
Haxogute U  dopMmysupoBaTb COObITHUS: IlepeceyeHUe U
6.4 00beJUHEHWE [JIAHHBIX COOBITUN, COOBITHE, MNPOTUBOMOJIOXKHOE
' JJAHHOMY COOBITHIO; I10JIb30BaThCA JuarpaMMaMu OJijepa H
bopmysioH cnoKeHUs BEPOSITHOCTEN PU pellIeHUH 3a/ja4
OnepupoBaTb NOHATUSAMU: YCJAOBHAsA BEPOATHOCTb, He3aBUCHUMble
6.5 COOBbITHS; HAXOJAUThb BEPOSATHOCTU C T[OMOIIbK MpaBuJa
YMHOX€HHUs], C IOMOIIBIO JiepeBa CJIy4alHOTO OIbITa
6.6 [IprMeHATb KOMOMHATOPHOE MPABUJIO YMHOXKEHHUS NPHU pellleHur
' 3aJa4
OnepupoBaTb NOHATUAMM: UCIBITAHUE, HE3aBUCHMbIe MUCIBITAHUS,
6.7 cepys MCIbITAaHUM, ycnex MU HeyJAada; HaxOAUTb BePOSATHOCTH
' COOBITUM B CEpUM He3aBHCHMBbIX UCIBITAHUHN /0 NEpBOro yclexa,
HaXOJUTb BEPOSATHOCTH COOBITUH B CEpUM UCNIBITAHUN BepHy/in
6.8 OnepupoBaTbh NOHATUSAMU: ClAy4YaliHas BeJIMUYMHA, pacnpejeseHue
' BEPOAATHOCTEH, luarpaMMa pacrnpeziesieHus
11 KJIACC
Kop .
IIpoBepsaeMble npeaMeTHbIE pe3y/IbTaTbl 0CBOEHUS OCHOBHOM
IIpoBepsAEeMOoro .
0o0pa3oBaTe/IbHOW MPOrpaMMbl CpeJHEro 061 ero 06pa3oBaHus
pesyJjbTaTa
5 Teopus BepoATHOCTEHN U CTaTUCTHUKA




CpaBHMBaTb BepPOATHOCTU 3HAYEHUW C/IAYy4alHOM BeJUYUHBINO

51 pacnpezieJieHUI0 WM C IOMOILbIO JUarpaMm
OnepupoBaTbh NOHATHEM MaTeMAaTUYECKOTO 0>KU/JaHHUS, TPUBOAUTH
£ npUMepbl TOro, Kak MPUMEHSIETCS MaTeMaTH4YecKoe OXHJaHhe
' CIy4YalHOW BeJIMYMHBI, HAXOJJUTh MaTeMaTHYeCKOe OXXUAAHHE MO
JlAaHHOMY pacnpe/ieJIeHUI0
5.3 NMeTb npejcTaB/eHNe 0 3aKOHE 60JIbLIMX YUCel
5.4 MMeThb npejicTaB/leHHEe 0 HOPMaJIbHOM pacnpefesleHUU




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

10 KJIACC

Koa
6

HpOBepﬂeMblﬁ JJIEMEHT COAECPXKAHUA

Teopusi BeposATHOCTEH U CTaTUCTUKA

6.1

[IpeacraBieHve JaHHbIX C MOMOILbIO Tabuaul, W JguarpaMMm. CpeaHee
apudMeTHYeCcKoe, MeiMaHa, HauboJIblllee U HaMMeHblllee 3HAaYEHHs, pa3Max,
JIUCIIePCHS U CTaH/AapTHOE OTKJIOHEHUE YMCIOBbIX HAOG0POB

6.2

Cay4aliHble 3KCIIepUMeHTHI (ONBIThI) U CJlydaillHble COOBITHSA. JJleMeHTapHble
cobbITusA (UcXo/bl). BeposATHOCTH C/y4allHOrO COOBITHS. BIM30CTh YacTOThIU
BEPOATHOCTH  cOoObITUH. Ciy4yalHble ONBITBI C  PaBHOBO3MOXXHBIMH
3JIeMEHTapHbIMU  COOBITUAMH. BeposiTHOCTM  COOBITUML B OMNBITAXC
PaBHOBO3MO>KHBIMH 3J1EMEeHTApPHBIMU COOBITUSAMU

6.3

Onepanuu HaJ, COOBITUSIMU: NepecedeHue, 06'beJUHeHHEe, TPOTUBOIOJIOXKHbIE
cobbITUs. [luarpamMmmel ditsiepa. PopMyJia ca0KeHUs] BEPOSITHOCTEH

6.4

YcnoBHasi BepOSITHOCTb. YMHOXeHHe BeposiTHOocTed. /[lepeBo ciy4allHOro
3kcnepuMeHTa. PopMysia MOSTHON BepOsITHOCTH. He3aBUCHMBbIE COOBITHSA

6.5

KombuHaTopHOoe mpaBu/io yMHOXeHus. [lepectaHoBkM M dakTopuas. Yucio
couetanuil. TpeyronbHuk [lackans. ®opmysa 6uHoMa HeloToHa

6.6

BuHapHBIN c/ly4allHbIM ONBIT (MCIbITAaHUE), yClleX U Heyjada. HezaBucrumble
ucnbiTaHusa. Cepus He3aBUCUMBIX WCIBITAaHUM A0 mnepBoro ycnexa. Cepus
He3aBUCUMBIX UCTIBITaHUM bepHy1n

6.7

CnyyaiiHasi ~ BesiMuMHA.  PacnpesesieHne  BeposiTHOCTed.  /luarpamma
pacnpefiesienus. [IpuMepbl pacnpefie/ieHH, B TOM 4YHCJIe TeOMETPUYECKOEU
OUHOMHUAJILHOE

11 KJIACC

Koa

HpOBepﬂeMbIﬁ JJIEMEHT COAEePXKAHUA

TeOpI/IH BepOHTHOCTEﬁ U CTATUCTHKA

5.1

YucsioBble XapaKTEPUCTHUKHA  CAy4YalHBIX BeJWYHUH: MaTeMaTH4YecKoe
OXXUJAHUE, UCIEPCUS U CTaHAAPTHOEe OTKJIOHeHHUe. [I[puMepbl NpUMeHeHUs
MaTeMaTH4YeCKOTO OXHJAaHUS, B TOM 4YHC/Ie B 3aJjladyax M3 IMOBCeJHEBHOU
KU3HU. MaTeMaTU4ecKoe OXHUJAaHUe OWHAPHOM CJAy4alHOW BeJWYHHBI.
MaTeMaTH4YecKoe OKHJaHHUEe CYMMbI CJIy4alHbIX BeJIUYUH. MaTeMaTU4eCcKoe
OXHUJAHWe UM  JIUCIIepCUsl  TeoOMeTPUYeCKOro U GUHOMHAJILHOIO
pacnpejeseHun




3aKkoH OOJIbIIMX YHCEJ U €ero poJib B HayKe, MpPUpPOAE U O0OILIecTBe.

5.2

BbI60pOYHBIN MeTOA McCae0BaHUN

[IpuMepbl HeNnpepbIBHbIX C/Ay4YalHbIX BeJWYUH. [loHATHE O MJIOTHOCTH
5.3 pacnpezeseHdd. 3ajlauyd, NPUBOJsSAIIME K HOPMaJbHOMY paclipeseseHHIo.

[loHATHE 0 HOpMaJIbHOM pacnpeie/leHuU




ITPOBEPAEMBIE HA EI' 10 MATEMATHUKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHOM OEPA30BATEJ/IbHOM ITPOTPAMMBI CPEJTHETO OBILIETO

OBPA30BAHUA

Ko,
NpoBepsAeMOro
TpeGoBaHMSA

[IpoBepsieMble TPeGOBAHMS K MPEeAMETHBIM pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 06pa30BaTe/IbHOM NPOrpaMMbl CpeJHEr0
o601 ero o6pa3oBaHus

ByiasjeHne MeTOJaMM J0Kas3aTeJbCTB, aJIrOPUTMaMU pelleHus
3ajjay; yMmMeHHe QopMyJMpoBaTb MU ONEPUPOBATb IMOHATHUSAMMU:
onpejiejieHUe, aKCUOMa, TeopeMa, C/le/iICTBUe, CBOMCTBO, NIPU3HAK,
Jl0Ka3aTeJIbCTBO, PaBHOCUJIbHble (GOPMYJIUPOBKHU; NMPUMEHATD UX;
yMeHHe QOpMyJUpOBaTh O0OpaTHOe UM  NPOTHUBOMOJIOXKHOE
yTBEpKJAeHHWe, MNPUBOAUTL IMpPUMEPbBl U  KOHTPIPUMEDHI,
MCI0JIb30BaTh METOJ, MaTeMaTH4YeCKOW WHAYKLHH; MNPOBOAUTH
JlOKa3aTeJIbHble PACCyKJEeHUs TNPU peLIeHUH 33ajJay, OLleHHUBATh
JIOTUYECKYI0 MPABUJIBHOCTb PACCy:KIEeHHUH; YMeHUe ONepupoBaTh
NOHAATUSIMU:  MHOXECTBO, IIOJMHOXECTBO, OMNepaluyd  Hafj
MHOXXEeCTBaMH; YMeHUeE UCI0J1b30BaTh TEOPETUKO-MHOKECTBEHHbIN
annapar [iJisi ONMCaHHUS peasbHbIX MPOLECCOB U SIBJEHUU U NPHU
pelleHUM 3aZa4, B TOM UMCJe U3 JPYTUX y4eOHBbIX NpeJMeTOB;
yMeHHe OllepUpoBaTh NOHATUAMU: rpad, CBA3HbIN rpad, Aepeso,
LMKJ, rpad Ha MJIOCKOCTH; yMeHHe 3a/laBaTh U ONUCBHIBAaTh rpadol
pas3JMYHBIMU CHOCOOGAMH; MCNOJIb30BaThb Ipadbl NPU pelleHUuHU

3aJ1a4

YMeHue onepupoBaTh NOHATHUAMM: HaTypajbHOE 4YHUCJIO, Liesoe
4YHCJIO, CTeleHb C LieJibIM [OKa3aTeseM, KOpeHb HaTypaJbHOU
CTeNeHH, CTeleHb C palMOHaJbHbIM IOKa3aTeJleM, CTeleHb C
JleICTBUTE/NIbHBIM [TOKa3aTeJseM, JJorapudM 4MCIa, CUHYC, KOCUHYC
M TaHTeHC IPOU3BOJIBHOTO YMCJIA, OCTAaTOK IO MOJYJIIO,
pallMOHAa/JIbHOE YMCJIO, HpPpaLMOHAJIBHOE YHCJI0, MHOXeCTBa
HaTypaJIbHbIX, LeJblX, PalMOHAJbHbIX, AEWCTBUTEJbHBIX 4YHUCEJ;
yMeHHe HUCII0JIb30BaTh IPU3HAKH 1eJIMMOCTH, HAUMEHbLIUH 061U
JleJINTe/b MU HauMeHblllee 001ljee KpaTHOe, aropuTM EBKinzAa npu
pelleHMM 3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMHU [O3ULMOHHBIMU

CUCTEMAMHU CHUC/TIEHHUA; YyMEHHWE BBINIOJIHATD BBIYHUCIIEHHE 3HAa4YeHUH




Y npeobpa3oBaHHS BbIPAXXEHUW CO CTENEeHSIMHU U Jiorapupmamy,
npeo6pa3oBaHUsl APOOHO-pallMOHAJbHBIX BbIPAXXEHUH; yMeHUe
onepupoBaTh MOHATUSAMMU: 10CTE[0BaATEJbHOCTD, apudMeTHYeCKas
nporpeccus, reoMeTpuyecKas nporpeccus, 6eCcKOHeYHO
yObIBawlLlass reoMeTpuUyeckass Iporpeccus; yMeHHe 3aJaBaTb
N0C/Ie0BaTeJIbHOCTH, B TOM YMCJEe C NOMOILbI0 PEeKypPpPEeHTHBIX
bopMyJ; yMeHHe OlepUpOBaTh NMOHATUAMU: KOMILJIEKCHOE YHCJIO,
CONpSKEHHble KOMIUIEKCHble 4YMCJIA, MOJYyJb W apryMeHT
KOMIIJIEKCHOTO 4MCJa, ¢opMa 3alucd KOMIJIEKCHBIX 4MCesl
(reoMeTpuyeckasi, TpPUTOHOMeTpUYecKass M ajirebpauyeckas);
yMeTb [IPOU3BOJUTh apuPMeTHYeCKHE AeUCTBUS C KOMIIJIEKCHBIMU
YHCJaM{; NOPUBOJUTH NPUMEpPHI MCHOJb30BAaHUS KOMIJIEKCHbBIX
4yuceJs; ONEpUPOBATh MOHATUAMMU: MaTpuna 2x2 U 3x3,

onpeJiesMTesb MaTPULbl, FEOMeTPUUYECKUI CMBIC/ ONIpese/IuTeNs

YMeHue ONepUpoOBaTh HOHATHUSMU: palMoHabHbIE,
VMppaloHaJbHbIE, NO0Ka3aTeJbHbIE, CTeNeHHbIE,
JorapudmMuyeckue, TPUTOHOMETpPUYECKHUE ypaBHEHUs U

HEepaBeHCTBa, UX CHUCTEMbl; YMeHHe ONepUpOoBaTb INOHATHAMU:
TOX/JIeCTBO, TOX/leCTBEHHOe INpeoOpa3oBaHUe, ypaBHEHHUe,
HepaBeHCTBO, CUCTeMa YPaBHEHUM U HEPABEHCTB, PABHOCHUJIBHOCTh
ypaBHEHHH, HepaBEHCTB U CUCTeM; yMeHHe pellaTb YpaBHEHMUS,
HepaBeHCTBA U CUCTEMBI C IOMOLbI0 Pa3JIMYHbIX IPUEMOB; pellaTh
ypaBHeHHs, HEPABEHCTBA U CHUCTEMBbI C [TapaMeTpOM; NMPUMEHATb
ypaBHeHHs, HepaBeHCTBA, MX CHUCTeMbl JJf  pelleHus
MaTeMaTUYeCKUX 3aJlad ¥ 3a/jad U3 pas3/IMyHbIX 00/1acTel HayKU U

peasibHOU XXKU3HU

YMeHMe oneprupoBaTh NOHATUAMU: QYHKLHUSA, YETHOCTb QYHKLHH,
NepuoAUYHOCTD byHKL MY, OTPaHUYEHHOCTh byHKL MY,
MOHOTOHHOCTb (QYHKIUH, 3KCTpeMyM OGYHKIUM, HauboJblliee U
HauMeHblllee 3Ha4YeHUs QYHKLHUM Ha NMPOMEXYTKe, HelpepblBHAsA
byHKIMA, acuMOTOThl rpaduka QPyHKLUUM, NepBas W BTopas
npor3BoJHasA (QYHKLHUH, reOMeTpUYeCKUd U PU3UYECKHUU CMBbICI
NpPOU3BOAHOM, NepBOOOpa3Has, onpeie/IEHHbIA UHTErpas; yMeHue
HaXOJUTh aCMMNOTOTHI rpapuka (PYHKLUH; YMeHHe BBIYUCJIATH

IMpoOn3BOJiHbI€ CYMMbI, MPOU3BEAECHHUA, YaCTHOI0O MU KOMIO3HWIITUH




bYHKIIMM, HAaX0JUTh YpPaBHEHHUE KacaTeJbHOU K rpaduKy QyHKIUY;
yMeHUEe HaXOAUThb IPOU3BO/IHbIE 3JIeMEHTAPHBIX QYHKIUN; yMEHUE
UCIO0JIb30BaTh MNPOU3BOAHYIO JJs  MCCAeloBaHUA QYHKLUH,
HaxoJUTb HauboJbliMe W HaWMeHblMe 3HayeHUsd QYHKLUMY;
CTPOUTb TpaduKUM MHOTOYJIEHOB C HCNOJIb30BaHHWEM annaparta
MaTeMaTH4YeCKoro aHaJji3a; MPUMEHATb [POU3BOJHYI0 JJIs
Hax0X/ieHUsl HaWJlydllero peuleHUs B NMPUKJIAAHBIX, B TOM YMCIIe
COLIMA/IbHO-IKOHOMMYECKUX M (U3MYeCKUX 3aJayax; HaXOAUTb
IJIOIAAN U 00b€MBI GUIyp C NMOMOLIBI0O MHTErpaja; NpUBOAUTH
OpuMepbl MaTeMaTH4YeCKOro MOJEJHUPOBAaHUS C IMOMOLIbIO

AuddepeHHaTIbHBIX YpPABHEHUN

YMeHHe onepupoBaThb MOHATUAMH: rpaduk PyHKIMUH, obpaTHas
byHKIMA,  KoMmo3ulusg — QyHKUMH, JMHeWMHasd  QyHKIHS,
KBaJipaTU4YHasA OQYHKIMS, panuoHadbHas (QYHKIHUs, CTelneHHas
byHKIuSA, TPUTOHOMETpPHUYECKHE byHKIMHY, obpaTHbIe
TPUTOHOMETpUYECKHE byHKIMY, NIOKa3aTeJsbHast U
Jorapudmuyeckass  QYHKIUMU; YMeHHe CTPOUTb rpaduKu
M3y4YeHHbIX (YHKIUH, BBIMOJHATb Npeo6pa3oBaHUs TIpadUKOB
GYHKIMH, MCMOJIb30BaTh IpadUKH [l HU3yYeHHs] TMPOLECCOB U
3aBUCUMOCTEMH, IPH pElIeHUH 3a/1a4 U3 IPYTUX YIeOHbIX IPEeMETOB
Y 3a/]a4 U3 peaJibHOU KU3HU; BbIpaXkaTb GpOpMysiaMU 3aBUCHUMOCTH
MEXy BeJIMMMHAMM; UCI0JIb30BaTh CBONCTBA U IpadUuKU GYyHKIUH
JUIsl pellleHUs] ypaBHEHUM, HepaBEHCTB W 3ajlay C MapaMeTpaMu;
M300pa’kaTb Ha KOOPJAWHATHOW IMJIOCKOCTH MHOXXECTBa pelleHHuH

ypaBHEHHUH, HEpaBEHCTB U UX CUCTEM

YMeHMe pellaTb TEKCTOBBIE 33/la4M Pa3HbIX TUIIOB (B TOM 4YuCJje Ha
IpPOLIEHTh], JOJM W 4YacTH, Ha JBWXKeHHe, PabOTy, CTOMMOCTb
TOBApOB M YCJIYT, HaJOrH, 33aZjldadd U3 00J1aCTHU yNpaBJeHUs
JIUYHBIMU U CeMeWHBIMU (HUHAHCAMHU); COCTABJATb BbIpAKEHUH,
ypaBHeHHs, HepaBeHCTBA U HMX CHUCTeMbl IO YCJOBHUIO 3a/jayy,
uccae0BaTh N0JIy4YeHHOe pelueHue U OLleHUBATh
IpaBJONOJO00HOCTb  pe3yJbTaTOB; yMeHHe  MOJeJUPOBaTh
peasibHble CUTyallUd Ha s3blKe MaTeMaTUKH; COCTaBJATH

BbIpaKe€HUsl, YpaBHEHUs], HEPAaBEHCTBA U UX CUCTEMBI 10 YCJIOBUIO




3a/ila4dy, HCCI€eO0BATb IIOCTPOEHHBbIE MOAE€/JU C HCIOJIb30BAHHEM

annapara aJreopbl, UHTEPIPeTUPOBATh M0JyYeHHbIN pe3yabTaT

YMeHHe onepHpoBaThb NOHATHAMU: cpefHee apudMeTHUYecKoe,
MeJlhaHa, HauboJibllee M HaUMeHbllee 3HA4YeHUs, pa3Max,
JIMCIiepcHs], CTaHapTHOE OTKJIOHEHHEe YUCI0BOro Habopa; yMeHue
M3BJIEKaTh, UHTEPIPETUPOBATh UHPOpPMaIHIO, MPE/CTABJEHHYIO B
Tab/iulaX, Ha Juarpammax, rpadukax, OTpakarmllyld CBOWCTBa
peasibHbIX MPOLECCOB U SIBJIEHUM; NMpeACTaBAsATbh UHPOpPMALHIO C
NOMOLIbI0 TabJHIL, W JAUArpaMM; HCCJIeL0BaTh CTAaTHUCTUYECKUE
JlaHHble, B TOM 4YHCJIe C MPUMEHeHHeM TrpadHUyecKUX MeTOJO0B U
3JIEKTPOHHBIX CpPEJACTB; TIpadHyecKHd HCCIe[0BaTbh COBMECTHBIE
HabJIloJleHHs C NOMOIIbI0 JUarpaMM pacCceMBaHUA W JIMHEWHOU

perpeccuu

YMeHue onepupoBaTh NOHATUAMMU: CIYYaUHBIU ONBIT U CJy4alHoOe
COObITHE, BEPOATHOCTD CAYy4YalHOIr'0 COOBITUS; YMeHHUE BbIYUCAATH
BEPOSAATHOCTb C  MCIOJIb30BaHUEM rpadUyecKUX MeTOJO0B;
IpUMeHATb (QOpPMYyJibl CJI0XKEHUS U YMHOXEHHUs BepOSATHOCTEH,
dbopmyny  moJiHOHU BEPOSITHOCTH, dbopmyny  BepHysiy,
KOMOUHAaTOpHble $aKTbhl U GOPMYJbI; OLEHHUBAThb BEPOSTHOCTHU
peasibHbIX COOBITUI; YMeHHe ONlepUpOBaTh NOHATUSAMMU: CJIydalHas
BEeJIMYMHA, paclnpejieieHMe BepOATHOCTEH, MaTeMaTHh4YecKoe
OXXWJlaHWe, JUCIepCUs W CTAaHJAPTHOe OTKJIOHEHHWe CJIy4YaluHOoU
BeJIMYMHBI, QYHKIUU paclipesie/ieHUs U IJIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTeJbHOT0 W HOPMaJIbHOTO  pacnpejie/leHUH; yMeHue
MCII0JIb30BAaTh CBOMCTBA U3Y4YEHHBIX paclpe/e/leHUH AJ1S pellleHUs
3a/jlay; 3HAKOMCTBO C NOHATHUAMU: 3aKOH GOJIBLIMX YHUCEJs, METO/ bl
BbIGOPOYHBIX HCCAeOBAaHUW; YMeHUe TNPUBOJUTb NpPHUMEPDI
NpOosIBJIEHUsA 3aKOHA OOJIbIUMX YHWCeJl B MNPUPOJHBIX U
OOLLleCTBEHHBIX SIBJIEHUAX; YMEHHEe ONepUpOBaTb NOHATHUAMHU:
coyeTaHUe, lepecTaHOBKa, YUCJI0 COYeTAaHUM, YUCJIO IepeCTaHOBOK;
6uHoM HblOTOHA; yMeHHe NPUMEHSATbh KOMOUHATOpHble GAKThI U
paccykieHusl JAJd pelleHUs 3a7ay; OLEeHUBAThb BepPOATHOCTU
peasibHbIX COOBITUH; COCTaBJATb BEPOATHOCTHYI MOJeJb U

MHTEepPNpeTHUpOBaTh OJTYYEHHbIN pe3ybTaT




YMeHHe omnepupoBaThb MOHATUSIMHU: TOYKA, MpsMasi, MJOCKOCTb,
IPOCTPAHCTBO, OTPe30K, JIyd, BeJUWYHMHA YIJa, IJIOCKUH YroJ,
JIBYyTPaHHbBIN YToJ1, TPEXTPAaHHbIN yroJl, CKpelMBaloluecs NpsiMble,
NapaJ/ijieJibHOCTb U MepPNeHAUKYISIPHOCTb NPSMBIX U IJIOCKOCTEH,
yroJl MeXAy NPSIMbIMH, YTOJ1 MeXAY NPsIMON U MJIOCKOCTbIO, YToJ
MeXJly IIJIOCKOCTSIMHU, paCCTOSIHMEe OT TOYKM [0 IIJIOCKOCTH,
paccTosiHue MeXAY NPsMbIMH, PACCTOSIHUE MEXAY IMJIOCKOCTSIMU;
yMeHHe MCIO0JIb30BaTh NPU pelleHUuH 33Ja4y U3ydeHHble QaKThl U
TeopeMbl MJIAHUMETPUH; YMEHUE OLleHHWBAaTb pa3Mepbl 00'bEKTOB
OKpYXKalIlero MHpa; CTPOUTb MaTeMaTH4YeCKUe MOJeNu C
NOMOIIIbI0 TeOMEeTPUYECKUX TMOHATHA U BeJWYHH, pelaTh

CBA3aHHbI€ C HUMHU IIPpAKTUY€CKHUE 3aJa9U
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YMeHHe onepUpoBaTb MOHATUAMM: IUIOWAAb QUIYpbl, O06BEM
burypnl, MHOrOrpaHHUK, NpaBUJbHBIA MHOIOTPAaHHUK, CedeHUe
MHOTOTpaHHUKA, Ky0, MNapaJjesenune], TMpuU3Ma, OUPaMHUJa,
durypa ¥ noBepxHOCTb BpallleHUs, [UIUHAD, KOHYC, ap, chepa,
mowasb chepbl, NJIOLEAJb MNOBEPXHOCTH NHUPAMU/bI, NPU3MBI,
KOHyc(a, LHUJIAHADA, 06bEM Ky0a, IPSAMOYT0JIbHOTO
napaJijiesieniuine/ia, NUpPaMu/ibl, IPU3Mbl, [UJIUH/PA, KOHYC], 1Iapa,
pa3BépPTKAa MOBEPXHOCTH, CeYEHUs KOHyca M LUJIHUHAPA,
napaJijieibHble OCH WJIM OCHOBAaHUIO, CeYeHHe LIapa, MJIOCKOCTb,
Kacaroasicsa cdepbl, [UIUHAPA, KOHYCa; YMEeHUEe CTPOUTH CeYeHHe
MHOTOTPAaHHUKA, U300pakaTb MHOTOTPAaHHUKH, GULYpbl U
IOBEPXHOCTH BpALleHUs, UX CEYEHHs], B TOM YHCJe C MOMOLIbIO
3JIEKTPOHHBIX  CpPEJACTB;  yMEHHe  TPUMEHSTb  CBOMCTBa
reoMeTpuueckux (Quryp, camocTosATeJbHO (GOpPMYJIUPOBATH
onpejiejieHUs1 H3y4daeMblX GUryp, BbIABUraTb TMIOTE3bl O
CBOMCTBaxX M NpH3HaKaX reoMeTpuyeckux GUryp, o60CHOBBIBATh
WJIM ONPOBEepraTh UX; YMeHHe NMPOBOJUTH KJaaccubuKanuw GUryp
0  pa3/M4YHbIM  [pU3HAKaM, BBINOJHATb  He0bOXOJUMble

AOIOJIHUTEJ/IbHbIE IIOCTPOEHUA
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YMeHue onepupoBaTb NOHATHUSAMU: [ABUKEHHE B NPOCTPAHCTBE,
napaJjjieibHbli NepeHoC, CUMMEeTPUsi Ha IJIOCKOCTH U B
NpPOCTPaHCTBe, MOBOPOT, Npeobpa3oBaHUe MNOJA00OUSL, MOJOOHBIE

burypsl; yMeHHe pacno3HaBaTb paBHbIE U [10JI00HbIEe QUTYPbI, B TOM




4yucJe B TPUPOJe, HCKYCCTBe, apXUTEKType; HCIO0JIb30BaTh
reoMeTpUYeCKre OTHOIIEHUs] NpPU pelleHUH 33/]a4y; HaXOJUThb
reoMeTpUyecKre BeJMYMHbI (JJIMHA, YToJ, IJI0laJb, 00bEM) NpHU
pellleHUH 33Jja4 U3 JAPYTUX y4eOHbIX NPEeAMETOB U U3 peasbHOU
’KU3HU; YMEHHUe BbIYUCJASATb reoMeTpUyecKHe BeJMYUHbI (JJIMHA,
yroJs, IJOaAb, O6GBEM, IJIOIAZAb IOBEPXHOCTH), HCIOJIb3Ys
u3ydyeHHble GOpPMyJbl M MeETOAbl, B TOM 4HCIE: IJIOUAJb
NOBEPXHOCTH MUPaMU/JbI, MPU3MbI, KOHYCa, LUWIMHAPA, MJIOLIAJb
chepbl; 06BEM Kyba, NPSAMOYTOJbHOTO  Mapasiesenune/a,
NHUpaMU/bl, TPU3Mbl, [IUJIUHAPA, KOHYCA, IIapa; yMeHHEe HAXO/UTb

OTHOLIEHHE 00'bEMOB MOJIOOHBIX PUTYD
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YMmenue orneprupoBaTb IMNOHATHUAMHU: INPAMOYroJibHad CHUCTEMa
KOOpAWHAT, BEKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBLI BEKTOPA,
CyMMa BEKTOPOB, NIPpON3BeJE€HHWE BEKTOpPA Ha YHUCJIO, PA3JIOKEHHUE
BEKTOpa II0 6a31/1cy, CKaJIdpHO€ TIIpou3BeAEeHHEe, BEKTOpPHOE
Ipou3sBeeHue, yrojga Mexagy BEKTOpaMH, YMEHHE HCII0JIb30BATb
BeKTOprlf/'I H KOOpﬂHHaTHbIﬁ METO/ AJIA peumeHuda

reoMeTpru4eCKHux 3aa4 1 3aja4 ApPpyrux y‘Ie6HbIX npeaMeToB
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YMeHue BbIOUpaTh MNOAXOJSLIUN METOJ [AJs1 pelleHdus 3aJayy;
NOHUMaHUe 3HAYMMOCTU MAaTeMaTHKU B U3YYEHUU NMPUPOAHBIX U
001eCTBEHHBIX NPOLECCOB U SIBJIEHUW; yMeHHe paclo3HaBaTh
NposiBJIeHHe 3aKOHOB MaTeMaTUKH B UCKYCCTBE, yMeHHUE NPUBOJUTD
NpuMepbl MaTeMaTUYeCKHUX OTKPBITUA POCCUUCKOWM W MHUPOBOH

MaTeMaTU4YeCKOU HayKH
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MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJEePKaHUS

Ko,
1 Yuicsa ¥ BbIYMCIEHUA
1.1 HaTtypanbHble U Lesible yucaa. [I[pusHaku AeJIMMOCTH LeJIbIX Yucel
12 PauunoHnanbHble yKcia. OGbBIKHOBEHHbIE U JeCATUYHbIE APOOU, MPOLEHTHI,
' OeckOHeuHble TeEpUOJUYECKHUE POOU
13 ApudmeTHueckrii  KOpeHb  HaTypasJbHOW  cTenmeHU. JlelicTBUA €
' apudMeTHYeCKMMHU KOPHSIMU HAaTypa/IbHOM CTeNeHU
14 CreneHb c LeJbIM NokKa3aTeseM. CTeleHb C pallMOHAJIbHBIM ITOKa3aTeJeM.
' CBoOKCTBa CTenneHU
L5 CHUHYC, KOCUHYC U TAHT€HC YMCJI0BOTrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apPKTaHT€HC YMCJI0BOTO apryMeHTa
1.6 Jlorapudm yucia. [lecaTUYHbIE U HATYpPasbHbIE JOrapudMbl
JelicTBUTeNbHBbIE YKhcaa. ApudMeTUUECKHE ONepaliu C JIeMCTBUTENIbHBIMU
1.7 yucaamu. [IpubankéHHble BbIYUCIEHUS, IPaBUJIa OKPYTJIeHUs, IPUKUAKA U
OLleHKa pe3yJibTaTa BbIYMCJIEHUHN
1.8 [Ipeo6pa3oBaHUe BbIpaXKeHU N
1.9 KoMnuiekcHble yucia
2 YpaBHeHUd 1 HepaBeHCTBa
2.1 Lesble v poO6HO-pallMOHA/IbHbIE YPAaBHEHHUS
2.2 HppauuoHaibHble ypaBHEHUA
2.3 TpuroHomeTpuieckre ypaBHeHHUA
2.4 [TokasaTesibHbIE U JIorapuPpMUYecKre YpaBHEHUS
2.5 [lesble v po6HO-paLlMOHA/IbHbIE HEPABEHCTBA
2.6 HppauuoHaibHble HepaBeHCTBA
2.7 [lokazaTesibHbIE U JIoTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTrpruyeckre HepaBeHCTBA
2.9 CucteMbl M COBOKYIIHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHeHMd, HepaBeHCTBA U CUCTEMBI C TapaMeTpaMU
2.11 MaTpuia cucTeMbl JIMHENHBIX ypaBHEHUU. OnpeevTe/ b MaTPULLbI




@yHKIMU U TpadUKU

®OyHkiyg, crnocobbl 3aaaHus  GyHKUMU. [paduk PyHKuMU. BzauMHO

3.1 obpaTtHble ¢GyHKIMU. YETHble M HeudéTHble QyHKUUHU. [lepuogryeckue
byHKIIMU
O6s1acTh omnpesesieHUs] U MHOXECTBO 3HaueHUHW ¢yHkuuu. Hynu dyHkuuu.
3.2 [IpoMexXyTKH 3HAKONOCTOAHCTBA. [I[pOMeXyTKM MOHOTOHHOCTH (PYHKIUU.
' MakcuMyMbl ¥ MUHMMYMbI QyHKIMU. HanboJiblllee 1 HaMMeHblllee 3HaYeHHe
bYHKIIMY HAa NPOMEXYTKe
33 CteneHHas QyHKLUS C HATYpaJbHBIM U LieJIbIM NTOKa3aTesieM. E€ cBolicTBa U
' rpaduk. CBoMicTBa U rpad UK KOPHS N-0M CTENEeHU
3.4 TpuronomeTrpudeckue GyHKI UM, UX CBOMCTBA U rpadUKHU
3.5 [TokazaTesibHasa u jorapudmMuyeckass PyHKIMH, UX CBOUCTBA U rpadUKu
16 Touku paspbiBa. AcuMntoTbl rpadukoB ¢yHkuuM. CBoMcTBa GYHKIMY,
' HelnpepbIBHBIX Ha OTpe3Ke
3.7 [Tocne0BaTe/IbHOCTH, CIIOCOOBI 3aJaHUS NTOC/IE/0BATENbHOCTEN
18 ApudmMeTndeckass U reoMmeTpudeckas mnporpeccud. Popmysia CI0XKHBIX
' IPOLEHTOB
4 Hauasia MaTeMaTH4YeCKOro aHa/Iu3a
4.1 [IpousBoaHas pyHKUUH. [Ipor3BO/IHbIE 3/IeMEHTAPHBIX PYHKLUN
[IpyuMeHeHUe NIPOU3BOJHOM K HCCIeL0BaHNI0 GQYHKIIMHA HAa MOHOTOHHOCTb U
4.2 3KcTpeMyMbl. HaxoxjeHue HaWbOOJbIIEro W HAUMEHbILIETO 3HA4YEHUS
bYHKIIMU HA OTpe3Ke
4.3 [lepBoo6pa3nas. UHTerpan
5 MHOKeCTBa U JIOTUKA
5.1 MHo0>keCcTBO, oniepaluy HaJl MHOXKecTBaMHu. [luarpaMmmsbl Jitsiepa - BeHHa
5.2 Jloruka
6 BepoATHOCTb U CTaTUCTHKA
6.1 OnucaTesibHas CTaTUCTUKA
6.2 BeposaTHoCTb
6.3 KoMmbuHaTOpuKa
7 ['eomeTpuda
7.1 @urypsl Ha JIOCKOCTH
7.2 [IpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE




7.3 MHoOrorpaHHUKHU
7.4 Tesia U TOBEpPXHOCTH BpallleHHUA
7.5 KoopanHaTel 1 BEKTOpPBI




YYEBHO-METOAHWYECKOE OBECIIEYEHHE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbI A1 YYEHUKA

MaTtemaTuka. BeposATHOCTb ¥ cTaTucTHKa: 10-1 K1acc. bazoBbli U yriy6/1E€HHbIN
ypoBHU. Yye6HOe nocobure. BynumoBuud E.A.,B.A.Bysib1ueB. - 2-e usgaHue, ctep. -
MockBa: [IpocBelienue,2024r.

MaTtemaTtuka. BeposasTHOCTb M cTaTucTUKa: 11-1 k1acc. bazoBbli U yriy61€HHbIN
ypoBHU. Yue6HOe nocobure. BynumoBud E.A.,B.A.Bysib1ueB. - 2-e usaHue, crep. -

Mockga: [IpocBenienue,2024r.

METOAUYECKHUE MATEPUAJIbBI AJ1 YYUTEJIA
MaTtemaTurka. BepoATHOCTb ¥ cTaTUCTHKA : 10—11-e Ky1acchl : 6a30BbIN U
yray6JIEHHBIN YPOBHU :METOAUYECKOE T0COOHe AJis yuuTesiss. — MockBa :

[IpocBenienue, 2024. — 40 ¢

IIN®POBBIE OBPA30BATEJ/IBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET



