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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIyONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayOn€HHOTO YpOBHSI HA YPOBHE CpEeAHEro o01iero oopazoBaHus. Y4eOHBII Kypc
npeaHa3HavyeH sl OPMUPOBAHUS Yy 00YHaIOUIUXCSI CTATUCTUYECKON KYJIbTYpbl U
ITIOHUMAaHHMS POJIU TEOPUH BEPOSTHOCTEN KaK MATEMATUYECKOI0 MHCTPYMEHTA JJIS
W3YUYEHHUs CIIydyalHBIX COOBITUM, BeIWMYMH W mporeccoB. [Ipu u3ydeHum kypca
o0OoramarpTcss MOpPeICTaBICHUsT O00yYalolUXcsi O METOJax HCCleOBaHuUs
W3MEHYMBOIO MHpA, pa3BUBAETCA NOHUMAaHUE 3HAYMMOCTH M  OOIIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHHue 3HaHWM,
NOJIYYEHHBIX NIPU M3YyUYEHUHU Kypca Ha YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs, U
Ha pa3BUTHUE NPEACTABICHUN O CIy4YalHBIX BEIIMYMHAX U B3aHUMOCBA3SX MEKIY
HUMH Ha Ba)XXHBIX MPUMEPAX, CIOKETbl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA NIPEICTABIEHUE O
HauboJee ynoTpeOUTEIbHBIX U OOLIUX MAaTEMAaTUYECKUX MOJENSIX, UCTIOIb3YEMbIX
JUIsL  ONMMCAHMS ~ AHTPOMOMETPUUECKMX M JeMorpaduyecKux  BEJTUYMH,
NOTPEIIHOCTEN B pa3jMYHble POJa HU3MEPEHHUAX, IIUTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. YueOHBIH Kypc sBIseTcS 0a30i Il OCBOEHHUS BEPOATHOCTHO-
CTaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MHXKEHEPHBIX
CIEUHUAIBHOCTEW, HO TaKXe COIMAIbHBIX U ICHXOJOTUYECKHUX, IOCKOJBKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHLHOW Mepe MCIOJIB3YIOT anmmapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaET
oOcyxaeHrne 3akoHa OOJbIIMX Yuced — (YHIAMEHTAIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (PopMaTH3aInIo.

B cooTrBeTrcTBHM C yKa3aHHBIMH UEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, W CTATUCTHKA» Ha YIrIyOJEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiydaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4e€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHUH
rpagoB M TEOPHUH MHOXXECTB, HEOOXOAHMMBIE [JIsi TOJHOLEHHOTO OCBOCHUS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM aJis1 (hOpMUpOBaHUSI TMPEACTABICHUI O pacHpeiesieHUH BEpOATHOCTEH
MEX1Yy 3HAUYCHUSIMU CIIyYalHbIX BEJIMYUH. BakKHYIO 4acTh B 3TOM COAEPKATEIBHOU
JIMHUM 3aHUMAET U3yYEHUE T€OMETPUUECKOTI0 U OMHOMHUAIIBHOIO pacipeiesieHul U



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTeJIbHBIM U HOPMaJbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4YaHBIMM BEIUYMHAMH U
pacrpesiesieHusAMH, aKIEHTUPYIOT BHHUMaHWE OOYyYalolUXCS Ha ONUCAHUU U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIbIO HEMpepbIBHBIX (yHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBaeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMU BEJIMYMHAMU W OINHKCAHHE JTOW CBSI3M C IIOMOIIBIO
Kod(ppuULIMeHTa KOPPENAIMU U €ro BbIOOPOYHOTO aHajgora. ITHU DJIEMEHTHI
COJIep>KaHMsI Pa3BUBAIOT TeEMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, U BO MHOI'OM ONUPAIOTCS Ha CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun sneMeHT  couepXkaHusA, KOTOPBIM  MpejjaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIINX B €IUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHT Pa3BHBAOIIMK XapakTep W
SIBJISIETCSL aKTYaJbHBIM JUIS OyayIIuX aOUTypUEHTOB, MOCTYIAIOIIUX Ha yueOHbIE
CIIEIUAJILHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMHu, TICUXOJIOTHEH W
yIpaBICHUEM.

Ha wusydyenue yueOHOoro xypca «BeposiTHocTh u cTaTucThkay Ha
yrayoJIeHHOM ypoBHe oTBojutcs 68 wacoB: B 10 kmacce — 34 ugaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heelno).



COILEPKAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

CrnyyaitHble SKCTIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJl COOBITUSMU: MIEpECEUCHUE, 00bETMHEHNE, TPOTUBOIIOI0KHBIC
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcniepuMmenTa. Gopmyna nosHou BeposTHOCTH. Dopmyna baiieca. He3aBucumeble
COOBITHUS.

bunapHbIil ciiydaiiHbli ONBIT (MCTIBITAHUE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj ClIyyallHbIMH BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

CoBMecTHOE pacOpeliesieHHe JIByX CIy4alHbIX BenuuuH. He3zaBucumble
CIy4YalHbIE BEIUYMHBL. MaTeMaTUYeCKOE OXHUIAHUE CIIyYalHOW BEJIUYHMHBI
(pacupenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTEMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUJaHUE CYMMbl CIIyYalHBIX  BEJIMYMH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUAIIEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnipenenenus). Jlucriepcuss OMHAPHOM CITyYaiiHOW BEIMYMHBL. MaTeMaTHUeCcKoe
OXXUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHWE T'€OMETPHUYECKOrO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo YeoOniméBa. Teopema UebOnimnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced. BplOOpouHBIi  MeTOA ~— uccienoBaHM.  BeiOopouHble
XapakTepucTuku. OLUEHUBAHUE BEPOSITHOCTU COOBITHS MO BBIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3aayu, TpUBOJAIIME K MIOKA3aTEIbHOMY paclpeeeHHIo. 3aAaun, MPUBOASIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauu,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBA3bI0. JIMHElHas perpeccus, MeTo/ 1 HAMMEHBIIINX KBaIPaTOB.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSAITHOCTb U CTATUCTHUKA» (YTJIYBJIEHHBII YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPBI, OMNPOCHI U JPYroe), YMEHHUE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO0 IMOBEACHUSI, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAasg ASCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEecax 3JI0pOBOro U 6€30macHOro oopasza KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’XKarolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OILEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c(epbl YeJIOBEYECKOH eSITeIbHOCTH, ATamoB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemieHus Yy4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpolJemMy,
yCTaHABJIMBATh MUCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro o0ObeKTa, SBJICHUSA, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEIHLHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIATH
NPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TAaHHBIX, HEOOXOJUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy PEIICHUS 3aJauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXKIaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOWCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHHSMH APYTHX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHHS 3a/add, SKCIEPUMEHTA, UCCICIOBAHU,
MPOEKTa, CaMOCTOATEIILHO BHIOMpaTh (opMaT BHICTYIUICHHUS C YYETOM 3ajaad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AelicTBUS

Camoopranusanus:

COCTAaBIIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOMPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJa/J€Th  HAaBbIKAMU  [IO3HABATEJIBHOM  peQeKCMu Kak  OCO3HaHUsA
COBEPIIAEMbIX JEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAACTh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3ysbTaTra pelieHus
MaTeMaTUYeCKOM 3a1a4u;

NpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATD IPUUNHBI
JOCTHXKEHUSI WIM HE JOCTHKEHUSI PEe3yJIbTaTOB JESITEIbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATeIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYILIECTBA KOMAHIHONW W WHIWBHUAYaJbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThcs, OOCYKIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBHIX (opmax paboThl (0O0CYXaeHHUs, 0OMEH MHEHHM,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaAaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJEHCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

CBOOOJHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Tpad,
nyTh B Tpade, Iemb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: CIYYaHBIA OKCIIEPUMEHT (OTIBIT),
ClIyyallHO€ COOBITHE, AJIEMEHTApHOE CIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4yalHOrO  ONbITa, HAaXOAUTh BEPOSITHOCTH COOBITUH B  ONbITaX C
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh U (POPMYIHPOBATh COOBITHS: MEPECEUCHUE, 00OBEIUHEHNE TAHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIb30BaTh JUArpaMMbl



Dlinepa, KOOPAWHATHYIO MPSIMYIO JUISl pEIeHusl 3a]ay, MoJIb30BaThCs (HOpMYIIOi
CJIOKEHUS BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIy4alHBIX COOBITHH;

ONEPUPOBATh  MOHATUSAMM:  YCIOBHAS  BEPOSATHOCTb,  YMHOKEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4alHOTO SKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHIM C TOMOLIBIO MpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTO OMbITa, HCIOIb30BaTh (POPMYIy IOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHun 3ajay, onpeaeisiTh HE3aBUCUMOCTh COOBITUI MO GopMyIie U
10 OpraHU3aluu CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYeHHble KOMOWHATOpPHbIE (OPMYINBI JUJISl MEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4yalHOTO OIbITa, PEHICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMepUpoBaTh MOHATUSIMHU: OWHAPHBIA  CIHydyalHBIA  OMNBIT
(ucniblTaHue), yclex M HeyJaya, He3aBUCHMbIE HCIBITAHMS, CepUs HCIbITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepuM UCTbITaHUN bepHyNH, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIIydalHasi BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMma pacnpejiesieHus, OuHapHas clydyailHas BeJlWYHHA,
reoMeTpuyYecKkoe, OMHOMHUAIBHOE PACTIPEIEIICHUE;

OIEpPUPOBATH IIOHATUSAMHU: COBMECTHOE paCIpEIEICHUE ABYX CIy4alHbIX
BEJIMYUH, UCIOJB30BaTh TAOJIUIy COBMECTHOTO paclpeAesieHusl ABYX ClIy4dalHbIX
BEIUYUH JUIs BBIACICHUS PACIPENEIICHU KaXXIOW BEJIWYMHBI, OIPEICIICHUS
HE3aBUCUMOCTH  CIIy4alHBIX BEJIMYUH; CBOOOJHO ONEpPUPOBaTH IOHSATHEM
MaTEMaTU4YECKOr0 0KUIAHMS CIy4alHON BEJIMYUHBI (paclpenesieHns), IPUMEHATh
CBOMCTBA MAaTEMATHUYECKOTO OXUIAHUA IIPU PEILICHUU 3a4ad, BBIUYUCIATH
MaTeMaTUYECKOE OXKUAaHNe OMHOMHMAIBHOTO ¥ T€OMETPUUYECKOTO pacIpeIeICHNN;
CBOOOJIHO OIEpUpOBaTh MOHATUSAMU: JAMCIEPCHs], CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIIMYUHBI, IPUMEHATH CBOMCTBA JUCIEPCUU CIIYYaHHOW BEIWYWHBI
(pactipenenieHrsl) NMPU PEIIEHUM 3a]a4, BBIYMCIATH AUCIEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE T'€OMETPUUYECKOT0 1 OMHOMMATIBHOTO paclpeaeieHuil.

K xonmy 11 kiacca o0yJaronuiics HayquTcs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOM BHIOOPKE U OLIEHUBATh
XApAaKTEPUCTUKN TE€HEpPaJIbHOM COBOKYINHOCTH JaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHHBATh BEPOSATHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NIOJIb3YSCh U3YYECHHBIMU PACIIPEACICHUSIMY,

IPUBOAUTL  IIPUMEpBl  3a1ad, [PUBOAALIIMX K  ITOKA3aTEIBHOMY
paclpeneneHuro, 3a1ad, OPUBOASIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OnepupoBaTh NOHATHUAMU: (YHKLIMS I[UIOTHOCTH BEPOSITHOCTH IOKA3aTEIBHOIO
pacnpeneneHusi, pyHKIMS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacipeieeHus,



(yHKIMS TJIOTHOCTH M CBOMCTBA HOPMAJIBHOTO PpACHpPEACNICHUS; ONPEIEITh
KO3 (PULIMEHT TMHEWHON KOppeIsiuuu, BEBIOOPOUYHBIN KO3 GULIUEHT KOPPEALHUU.



IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

I'pad, cBsa3HbII rpad, npeacTaBIcHUe
3a/1auy ¢ TOMOIIBIO Tpada

Crenens (BaJleHTHOCTD) BepiIuHbL. [1yTh
B rpade. llenu u uKIIBI

I'padsr Ha mnockocTu. [epeso
CIIy4ailHOTO SKCIIEpUMEHTA

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
CITy4JailHbIe COOBITHS. DJIeMEHTapHBIC
COOBITHS (MCXO/TBI)

BeposTHOCTB citydaitHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB CITy4aiiHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[lepeceuenue, 00beTMHEHNE MHOXKECTB
Y COOBITHI, TPOTHUBOTIOIOKHBIE
coObITHst. @opMyra CIOKEeHUS
BEPOSITHOCTEN




VYcioBHAs BEPOSITHOCTb. Y MHOKEHHUE

8 BeposTHOCTEH. DopMyna yCIoBHOU
BEPOSATHOCTH
VYcnoBHast BEpOSATHOCT. Y MHOKECHUE

9 BeposTHOCTEH. DopMmyna ycIoBHOU
BEPOSATHOCTH

10 dopmyria MOTHONW BEPOSITHOCTH

11 ®opmyina baieca. HezaBucumele
COOBITHSA

12 KomOnHaTOpHOE MPaBMIIO YMHOKEHUSI.
[lepecranoBku U (hakTopra

13 Yucno couerannii. TpeyroJbHUK
[Tackansa

14 ®dopmymna 6uHoma HeroToHa
Kontponbnas padota Nel: "I'padwr,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHuKa"
bunapHbIii ciydailHbII OTIBIT
(ucmpITaHKE), yCIeX U Heyaava.

16 HezaBucumpie ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUI JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCHUMBIX UCTIBITAHUI JI0
MIepBOro ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymin

19 Crydaiinplii BBIOOp U3 KOHEUHOH

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUIL

21

Cnyuaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. Jlnarpamma
pacupeneneHus

22

Onepanuu Haj cay4aiHbIMU
BenmuuHaMH. [Ipumepsl pacnpeneneHui.
bunapnas cnydaiiHas BenTu4uHa

23

I'eomeTpuueckoe pacnpenencHue.
bunoMuanbHOE pacnpeneneHie

24

MareMatnueckoe 0)XKUAAHNE CITydalHON
BennurHbI. COBMECTHOE pacIlpe/Ie/ICHHE
JIBYX CIIy4alHbIX BEJIMYHH

25

He3aBucumpblie ciiydailHble BETUYHHBI.
CBOJiCTBa MAaTEMATUUYECKOTO OKUIAHUSI.
Marematrnueckoe OxXugaHue OMHAPHOM
CIIy4aiHOM BEJIMYUHbI

26

Matematuueckoe OKuJaHue
reOMETPUYECKOT0 U OMHOMHAIILHOTO
pacrnpeneneHui

27

[[chepcnﬂ U CTAaHAAPTHOC OTKIIOHCHHUC

28

Jucnepcus OuHapHOU ciiydaiiHOMN
BesiMYMHBI. CBOMCTBA UCTIEPCUH

29

MaremaTudecKkoe OXKUJIaHuE
MPOU3BCACHUA U NUCIICPCUA CYMMBI
HC3aBHUCUMBIX CJ'Iy‘IaI\/’IHBIX BCINYNH

30

Jucnepcus OMHOMHAIBHOTO
pactipenenenus. [Ipaktuueckas padota ¢




UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUI]
Jlucrniepcusi ¥ CTaHIAPTHOE OTKIOHCHUE

31 TE€OMETPUIECKOTO PACTIPE/ICICHUSI. . 1
[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TAOJIHUIL

32 O0600meHre 1 cucTeMaTru3alus 3HaHUK 1
Kontponsnas padora Ne2: "UcnbiTanus

33 Beprymu. Cry4aiiHble BETHYUHBI U 1
pacrnpeneneHus"

34 O0o00mmeHne 1 cucTeMaTru3alus 3HaHAK 1

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KoHnTpoJbHubie
padoThI

IIpakTHYeckue
padoThI

Hepasencto YeoOrbmuépa. Teopema
YeopiméBa. Teopema beprysmn. 3akoH
OO0JIBIINX YHCEIT

Hepasencto YebOsimesa. Teopema
YeObiuépa. Teopema bepunymu. 3akoH
OOJIBIINX YHCe

Hepasencro YeObnuéna. Teopema
YeObiuépa. Teopema bepnymu. 3akoH
OOJIBIINX YHCe

Br100pouHBIi METO T MCCIIETIOBAHMIA

[IpakTnueckas pabota c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH

['enepanbHast COBOKYIIHOCTB M CIIy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepuctukamu. OIeHKa CPEeTHETO U
JMCTIEPCUU TEHEPATHHON COBOKYITHOCTH
C TIOMOIIIbIO BEIOOPOYHBIX
XapaKTePUCTHK

I'enepanbHasi COBOKYIHOCTD U CiTydaiiHas
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. O1eHKa CpeHEro U
JMCIIEPCUU TeHEPAIbHON COBOKYITHOCTH
C TIOMOIIIBIO BIOOPOUHBIX
XapaKTEePUCTHUK

OrneHrBaHUE BEPOSITHOCTEH COOBITUH 110
BBIOOpKE

CrartucTudeckas TMIIoTe3a. HpOBepKa
HpOCTCﬁHIPIX THIIOTE3 C IOMOLIBIO
CBOMCTB HU3YUYCHHBIX pacnpeneneHHﬁ

10

Cratuctnueckas runoresa. [Iposepka
MIPOCTENIINX THIIOTE3 C IOMOLIBIO
CBOJCTB U3Y4YECHHBIX paclpeaeIeHui

11

IIpakTuyeckas pabora c
UCIOJIb30BAHNEM 3JIEKTPOHHBIX TaOIUI]

12

[TpumMeps! HEMTPEPBIBHBIX CIyYaliHBIX
BeIMYUH. OYHKIHS MIIOTHOCTH
BEPOSITHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepsr




3a/1a4, IPUBOJSIIMX K [TI0KA3aTEIBHOMY U
K HOPMaJIbHOMY PaclpeieIeHUsIM

CDYHKI_[I/ISI IJIOTHOCTU BEPOATHOCTHU

14 [I0Ka3aTeJIbHOIO paclpeeeHus

15 OYHKIUA ITIOTHOCTH BEPOSTHOCTH
HOPMaJIbHOTO paclpeeseHus
[TocnenoBarenbHOCTb OAMHOYHBIX

16 He3aBUCUMBIX coObITH. [Ipumep 3anaun,
MPUBOJISIIEN K PACIIPEICTICHUIO
Ilyaccona

17 [IpakTrueckas pabota c
HCII0JIb30BAHNUEM AJIEKTPOHHBIX TAOJINLL

18 KoBapuarnus aByX Cily4ailHbIX BEJIUYHH.
Koaddurment koppensunn

19 CoBmecTHBIC HAOTIOICHUS IBYX BEINYUH

20 Br16opounslif koapdunueHT
KOpPEJSIITUU

21 Paznuune mex 1y TMHEHHOM CBSI3BIO U
MIPUYNMHHO-CIIEICTBEHHOM CBS3BIO

22 Jluneiinas perpeccus

93 [IpakTuueckas padoTa c
WCIIOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHUIL
[IpencraBnenune JaHHBIX C TOMOIIBIO

24 Ta0JIMI] ¥ TUarpaMmm, ONucaTeIbHas
CTaTUCTUKA

o5 OnbIThI ¢ pABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMHU

26 Brruncienue BeposSTHOCTEH COOBITHIA ¢
npuMeHeHneM Gopmyi
Brruncnenue BeposiTHOCTEH COOBITHIA C

97 MIPUMEHEHHEM IrpapUuecKux METOI0B:
KOOpAMHATHAs npsmasi, 1epeBo,
auarpaMma Junepa

28 CrnyuaiiHble BEJIMUYMHBI U pacpeesIeHUs

29 MaremaTuuecKkoe 0KUAaHue CIy4alHON
BEJINYMHBI

30 MaremaTuuecKkoe 0KUJaHUuE CIy4alHON
BEJINYMHBI

31 KonTtponsHas padota: "BeposaTHocTs 1
CTaTUCTUKA"
Brruncnenue BeposiTHOCTEH COOBITHI C

32 npuMeHeHHeM (GOopMyIl U TpapuUecKux

METOJIOB




Boruncnenue BeposiTHOCTEN COOBITUM ©
33 npuMeHeHHeM (GOpMYIl U TpapuIecKuX 1
METOJ0B

CrnyuaiiHble BEJIMYUHBI U
34 pacnpenenenusi. MaTeMarudeckoe 1
0XKUJAHUE CIIYYaTHOW BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 34 1 0

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI

10 KVIACC

Kon .
IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBePsieMOro L
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus
pe3yjabTara

6 Teopust BEposSITHOCTEW M CTaTHCTHKA

6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U AHATPAMMBI

OnepupoBaThb  NOHATUSIMHU:  CpeoHEe  apuUPMETHUYECKOe,  MeJAuaHa,

6.2
HauOoJIblIee, HAUMEHbILIEE 3HAUE€HHUE, Pa3Max MacCHBA YMCIIOBBIX JaHHBIX

OnepupoBaTh MOHATUSIMH: CIIyYalHBIH IKCIIEPUMEHT (OMBIT) U CIydaiiHOE
coObITHE, DJIEMEHTApHOE COOBITHE (PIEMEHTApHBIH HMCXOJ) CIy4ailHOTO
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B ONbITAX C PABHOBO3MO>KHBIMHU
CIIydallHbIMHU COOBITUSMU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTU COOBITHIA B
U3YYEHHBIX CIIY4alHbBIX SKCIIEPUMEHTaxX

Haxomute u ¢opmynupoBath coObITHS: mepecedeHne U oObeAUHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, NPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' M0JIL30BaThCA qUarpaMmamu Jisepa U GopMyIIoi CIOKEHHS BEpPOSTHOCTEN

IIpH PCIICHHUH 3a1a4

OHCpI/IpOBaTL NOHATHUAMU: YCIIOBHAA BEPOATHOCTH, HC3ABUCUMBIC CO6I>ITI/I5I;
6.5 HaxXoIuTb BCPOATHOCTH C IOMOLIBIO IIpaBUJIa YMHOKCHH, C INOMOILIbBIO
JACpcBa CJ'Iy‘IEIﬁHOFO OIIbITa

6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUWIIO YMHOXKEHUS TPU PELICHNH 3314

OnepupoBaTh NOHATUSAMU: UCHBITAHUE, HE3aBHCHMBIE HCIIBITAHUS, CEPHs
UCTIBITAHUH, yCIIeX W Hey/laya; HaXOJUTh BEPOSITHOCTU COOBITHH B CEpHU
HE3aBUCUMBIX MCIBITAHUNA [0 IEPBOIO YCIeXa, HAXOAUTh BEPOATHOCTU
coObITUH B cepuu HcnbITanuil bepHyiu

6.7

6.8 OHepI/IpOBaTL TIOHATUSAMMU cnyqaﬁHaﬂ BCJIMYHHA, pacripeacjicHuc

BepOHTHOCTeﬁ, AuarpaMmma pactupCaciICHUA




11 KJIACC

o IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NPoOBepPsSIeMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
) Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHHBaThH BEPOSTHOCTH 3HAYEHUI CIIy4alHOM BEJIMYMHBITIO
' pacnpeeseHUIO WK C MOMOULIBIO JUarpaMM
OnepupoBaTb HOHATHEM MAaTEMaTUYECKOTO  OXXKMJAHUS, IPUBOJIUTH
59 IIPUMEPBI TOTO, KaK IMPUMEHSAETCS MAaTEMaTHUYECKOE OKHMJAHUE CIIydaiHOMI
' BEJIMYMHBI, HAXOJIUTh MaTeMaTUYECKOE OXKUJAHME [0  JIAHHOMY
pacnpeeeHuIo
5.3 Nwmets npencraBienre o 3aKOHE OOJIBIITUX YHCET
5.4 HNwmeTs npencraBieHne 0 HOPMAJIbHOM pacipeaeieHun

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kox
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBnenue JaHHBIX ¢ MOMOINBIO Tabaul U auarpaMM. Cpennee apupMeTHUECKOE,
6.1 | menuana, HauOoJiblllee U HAaUMEHBIIEE 3HAYEHUS, Pa3Max, TUCIEPCHUs U CTaHAAPTHOE
OTKJIOHEHHUE YMCIIOBbIX HA0OPOB
CnydaiiHble SKCIIEpUMEHTHI (OIBITHI) U CllydaiiHbIe COOBITHSA. DJIeMeHTapHble COOBITUS
6.2 (ucxonpl). BeposTHOCTH ciiydaltHOro coObITHSA. BaM30CTh 4acTOTBI M BEPOSITHOCTU
' coObiTuil. CiyyaifHble ONBITHI C PAaBHOBO3MOXHBIMHM 3JIEMEHTApPHBIMU COOBITHUSMHU.
BeposTHOCTH COOBITHI B OIIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMU
6.3 Onepanuu Hajx COOBITUAMHU: IepecedeHue, OObEIUHEHUE, MPOTHBOIOJIOKHbBIE
' coObITus. /Inarpammsl Diinepa. @opmyiia C0KeHHUsI BEpOSITHOCTEH
6.4 YcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BEpOSATHOCTEH.  JlepeBO  CllydallHOIO
' skcniepumenTa. @opmyia mosHoi BeposTHOCTH. HezaBucumble coObITHS
6.5 KombOunatopHoe mnpaBwio yMHOXeHus. IlepectaHoBku u  Qaxrtopuan. Yucnio
' coueranuil. Tpeyronpnuk Ilackans. @opmyna 6uHoma HetoToHa
bunapublii crnyuailHblli omBIT (MCHBITaHUE), ycmex M Heyaada. HesaBucumble
6.6 | wucneitanus. Cepus HE3aBHUCHMBIX HUCHBITaHMH 10 mepBoro ycmexa. Cepust
HE3aBUCHUMBIX UCNIBITAaHUN bepHymu
6.7 Cnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHOcTeH. JlMarpamMma pacrnpenesieHusl.

HpI/IMepLI pacnpez[eneHI/Iﬁ, B TOM YHUCJIC TCOMETPUICCKOCH OMHOMHMAIIBHOE
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HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

Teopust BEpPOSTHOCTEN U CTATUCTUKA

5.1

YucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIMYMH: MAaTE€MAaTHYECKOE OXKUJAHUE,
JUCIIEPCUS M CTaHAAPTHOE OTKJIIOHEHHWE. IIpumepsl puMeHeHus MaTeMaTH4eCcKOro
0XMJIaHHs, B TOM YHCIE B 3aJa4ax U3 IMOBCEAHEBHOM >XM3HH. MareMmarndeckoe
OXKHJaHWEe OWMHAPHOW CIIy9allHOW BENWYHHBI. MaTeMaTnueckoe OXHJIaHUE CYMMBI
CIIy4aiiHBIX BEIMYHMH. MaTeMaTH4ecKoe 0KMIaHUE U AUCIEPCHSI TEOMETPUYECKOTO U
OMHOMHUAJIBHOTO paclpeaeIeHHH

5.2

3akoH OOJIBIIUX YKCET M €ro poJib B Hayke, MpUpojie U odirecTtBe. BrIOOpoUuHbIit
METO/ UCCIIEI0BAHUN

5.3

[IpuMepsl  HEnpepbIBHBIX — CIIy4alHbIX BenW4YMH. lIoHATME O  IUIOTHOCTH
pacnpenienieHus. 3anadu, NpUBOSIINE K HOPMAIbHOMY pacrnpenenesuto. [lonsrue o
HOPMaJIbHOM pacIpeieeHun

INPOBEPAEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM

ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon

MPOBEPAEMOro OCHOBHO# 00pa30oBaTeIbHOI MPOrpaMMbl CpeHero o0uero
TpeOOBaHUSA o0pa3oBaHus

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOECHHS

Bnagenue mMerogamu [10Ka3aTenbCTB, ajJrOPUTMaMHU pEIIEHUS 3ajady;
yMeHue (GOpMyIUpOBaTh M OINEPUPOBATH MOHATHSIMU: OIpEICIICHUE,
akcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
PaBHOCUIIbHBIE (bOpMyTUPOBKHY; MPUMEHSITh ux; yMEHHE
¢bopmynupoBaTh 00paTHOE ¥  TMPOTHUBOIOJIOKHOE  YTBEPXKICHHE,
OPUBOJUTH TPUMEPHl W KOHTPIPUMEPBI, HCIOJb30BaTh METOJ
MaTeMaTHYeCKON WHAYKLHWU; MPOBOJUTH J0Ka3aTeJIbHbIE PACCYXKICHUS
Opu  pelIeHMd  3a/a4, OIECHHBATh JIOTUYECKYIO MPaBUIBLHOCTH
pacCy)KJIeHUi; yMEHHE OIEpUPOBAaTh  NOHATUAMU: MHOMKECTBO,
IIOJIMHO’KECTBO, OINEPALMM HaJ MHO)KECTBAMM; YMEHHE HCIIOJIb30BAThH
TEOPETUKO-MHOKECTBEHHBIN  ammapaT s ONMCaHUS  peasbHBIX
IIPOLIECCOB U SBJICHUH U IIPU PELIECHUU 3aJa4, B TOM YHCIE U3 APYrHX
y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSAMU: Ipad, CBA3HBIH
rpad, AepeBo, LUK, rpad Ha MIIOCKOCTH; YMEHHUE 33/1aBaTh U OMKCHIBATD
rpadpl pazIUYHBIMU CIOCOOAMU; HCHOJIB30BAaTh I'padbl MpU pelIeHUU

3aaa4




YMeHue onepupoBaTh NOHATHUSAMHU: HaTypaJlbHOE YMCIIO, LIEJIO€ YMCIIO,
CTENEHb C LIETBIM [10Ka3aTeleM, KOPEHb HAaTYpaJIbHOM CTENEHH, CTETIEHb
C palMOHANbHBIM  IIOKAa3aTeleM, CTElNeHb C  JEMCTBUTEIbHBIM
mokaszaTeneM, Jiorapupm UHClia, CHHYC, KOCHHYC U  TaHIeHC
IPOU3BOJBHOTO YHUCIA, OCTAaTOK I10 MOJYJIIO, PallMOHAIbHOE YHCIIO,
UPpPALMOHAJIBHOE  YHUCJI0O,  MHOXKECTBAa  HATypallbHbIX,  LEJNbIX,
palMOHAIbHBIX, JIEHCTBUTENIbHBIX 4YMCEJ; YMEHHE HCIOJb30BaTh
IPU3HAKU JEJIMMOCTH, HAUMEHbIINN OOIIMH NEIUTENh U HauMEHbIIIEe
oOuiee KpaTHOE, aaroput™M EBKiNIa npu pelieHnu 3aaad; 3HaKOMCTBO C
pPa3sIMYHBIMU  MO3UIMOHHBIMU  CHUCTEMaMHM  CUYHUCIICHUS; YMEHHE
BBINIOJIHATh BBIUMCIICHHE 3HAUYEHUN W MpPeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHsIMU U JjorapudpmMamu, npeoOpa3zoBaHUs JIPOOHO-PALMOHATIBHBIX
BBIPOKEHUH; yMEHHE ONEepUPOBATH MOHATHSAMH: IMOCIEI0BATEIBHOCTD,
apudmernyeckas nporpeccus, reoMeTpHuuecKas nporpeccus,
OeckOHEeYHO yObIBarollass TeoMeTpUyYecKass MpOrpeccusi; yMeHue
3a/1aBaTh MOCJIEOBATEILHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMeHHE OINepUpoBaTh MOHATHUSAMH: KOMILJIEKCHOE YHCIIO,
COMPsKEHHBIE KOMITJIEKCHBIE YHCiIa, MOIYIb U apryMEHT KOMIUIEKCHOTO
yycna, QopmMa 3amuCcH  KOMIUIEKCHBIX 4YHcel (reoMmeTrpuyeckas,
TpUTOHOMETpHUUECKass M  ainreOpanyeckas); yMeTb IPOU3BOJIUTH
apudmeTrnyecKkue JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU; TNPUBOAUTH
OpUMEphl  HCIOJb30BaHUS  KOMIUIEKCHBIX — YHCEN,  OIEepUPOBATH
MOHATUSIMU: MaTpuua 2xX2 u  3X3, onpeAciuTeNb  MaTpUIIbL,

FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACTIUTEIIA

VYmenune OIICpHUpOBaTh IOHATHUAMU: pALlMOHAIBHBIC, HpPpPAllMOHAIIBHBIC,
ITOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘leCKI/IC, TPUTOHOMECTPUYCCKHUE
YpaBHCHHA W HCEPABCHCTBA, HX CHCTEMbI;, YMCHHC OIICpHUPOBATH
INOHATHUAMU. TOXICCTBO, TOXKIACCTBCHHOC npeo6pa303aHHe, YpPaBHCHHUC,
HCPAaBCHCTBO, CHCTCMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCHIILHOCTb
ypaBHeHHfI, HEpaBCHCTB MW CUCTECM, YMCHUC PCUIATb YPAaBHCHU,
HCPAaBCHCTBA W CHCTCMbI C IIOMOHIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HCEPABCHCTBA W CHCTCMbBI C IIapaMETpOM; IIPUMCHATDH
YpaBHCHHA, HEPABCHCTBA, UX CUCTEMbI IJId PCHICHUA MATECMAaTUYCCKUX

3ala4 1 3a71a4 U3 pa3jINIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKIUSA, UYETHOCTh (DYHKIUH,
NEPUOJANYHOCTh (DYHKLIHMHU, OIPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢GyHKIMH, 3KCTpeMyM (pyHKIMM, HanOoJbIIee U HAaUMEHbIIee 3HAYCHUs

(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAs (DYHKIMS, aCUMIITOTHI rpaduka




(GyHKIMY, TepBasi ¥ BTOpas MPOW3BOAHAS (DYHKITUU, TE€OMETPUICCKHIA U
(u3nyuecKuii CMBICIT TPOM3BOJTHOM, IEPBOOOpa3Has, OMpeAeIEHHBIN
WHTETpai, YMEHHE HAXOAWTh aCUMIITOTHI rpaduka (yHKIHUUA, YMCHHE
BBIYUCHISATh MPOU3BOAHBIE CYMMBI, IIPOM3BEACHHS, YaCTHOTO U
KOMITO3UIIMHM (PYHKIUW, HAXOJWTh YpAaBHEHHE KacaTeIbHOW K Tpaduky
(YHKIMHM; yMEHHWE HAXOAWTh IMPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIIHIA,
YMEHHE HCIIOJIH30BAaTh IPOU3BOJHYIO IS HMCCICIOBaHUS (YHKIIHM,
HAXOJWTh HAWOOJBIINEC W HAUMEHBIINE 3HAYCHUS (YHKIMH; CTPOWTH
rpauk MHOTOYJICHOB C MCIOJIb30BAaHWEM arrapaTa MaTeMaTH4YeCKOTo
aHaJM3a; TPUMEHSATH MPOU3BOAHYIO JUISI HAXOXJICHHS HAWIYUIIEro
pelieHuss B MPUKIAAHBIX, B TOM YHCJIE COIUATBHO-DKOHOMHUYECKUX W
(dbu3UYeCcKUX 3aa4ax; HaXOJUTh IO U 00bEMBI (PUTYP C TTOMOIIBIO
WHTETpaJia; MPUBOJUTH MPUMEPHl MATEMATHYECKOTO MOJCIMPOBAHUS C

noMol1kko JuddepeHnrnaIbHbIX YpaBHEHUN

YMenue omnepupoBaTh MNOHATHAMH: Trpaduk (QyHKIuM, oOpaTHas
GbyHKIMSA, KOMOO3ULIMS (PyHKIUHN, TuHEHHas (QYHKIMs, KBaJpaTH4HAs
byHKIMS, panmoHanbHas byHKIMS, CTENeHHAas byHKIMS,
TpUroHOMeTpuueckue (GyHKIHH, OOpaTHblE TPUTOHOMETPUYECKHE
GbyHKIIMM, TIOKa3aTelbHas W Jorapudmuveckas (QyHKIUH; YMEHHE
CTPOHUTh TpapUKU HU3YyYECHHBIX (DYHKIMI, BBIMOJHATH MpeoOpa3oBaHUS
rpa¢ukoB (YHKIIMH, UCIIOIH30BATh TPAPUKH IS U3YYCHHS MTPOIIECCOB U
3aBUCHUMOCTEH, MPU PELICHUH 3aJa4 U3 JIPYruX Y4eOHBIX MPEIMETOB U
3a/la4 U3 peajbHON JKU3HH; BbIpaxaTh (OpMylaMU 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU; HCIOJb30BaTh CBOWCTBA U Trpapuku GYHKUMA Ui
pelIeHns ypaBHEHH, HEPaBeHCTB U 33/1a4 ¢ apaMeTpaMu; u300paxarhb
HAa KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PpEUICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue peilaThb TCKCTOBBLIC 3a/la4id pPA3HbBIX THUIIOB (B TOM YHCJIIC Ha
IMPOOCHTHBI, JOJMU X 4YaCTHU, Ha JIBHIKCHHC, pa60Ty, CTOUMOCTB TOBApOB U
yCIyr, HaJIOT'H, 3a1a4u U3 obnactu YIIpaBJICHUS JINYHBIMHU U CeMEHHBIMU
(I)I/IHchaMI/I); COCTABJISITh BBIPAKCHUS, YPABHCHUSA, HCPABCHCTBA U HUX
CUCTCMBI IO YCIIOBUIO 3aJavu, HUCCICAOBATH IIOJTYUCHHOC PCIICHUC U
OIICHUBAThb HpaBI[OHOI[06HOCTB pe3yJIbTaTOB; YMCHHC MOJACIINPOBATDH
pPCAJIbHBIC CHUTyallUW Ha A3bIKEC MATCMATHKU; COCTABJIATH BBIPAKCHUS,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMBI II0 YCJIOBHUIO 3a4avH,
HCCIICAO0BATL IMOCTPOCHHBIEC MOJACIW C HUCIHOJB30BAHUCM allllaparta

ayreOpbl, MHTEPIIPETUPOBATH MOJyYSHHBIH pe3ynbTaT

YmMmenue ONICPpUPOBATH NOHATUAMU: CPCAHCC apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,




HauOousplllee M  HAaWMEHbIIEE 3HAYCHHUs, pa3Max, JUCIepCHs,
CTaHJApPTHOE OTKJIOHEHHWE YHCIOBOrO HA0Opa; yMEHUE W3BIIEKaTh,
WHTEPIPETUPOBaTh WH(GOPMAIMIO, MPEJCTABICHHYI0O B TaOIUIax, Ha
auarpammax, rpaukax, OTpakarollyl0 CBOHCTBA PEaIbHBIX MPOIIECCOB
U SBJICHUH; MPEACTaBIATh HHPOPMALMIO C IMOMOLIBI0 TabIull HU
qyarpamM; HcCCle[oBaTh CTAaTUCTMYECKHWE JaHHbIE, B TOM YHUCIE C
NpUMEHEHHEM TpadUUYecKuX METOJIOB M O3JIEKTPOHHBIX CpEACTB;
rpadM4ecKyd HCCIeNOoBaTh COBMECTHBIC HAONMIOACHUS C IOMOIIBIO

JUarpaMM pacCenBaHUs U JIMHEWHON perpeccuu

YMeHHne onepupoBaTh IMOHATHSIMM: CIydalHBIA ONBIT U CIIy4aillHOE
cOOBbITHE, BEpPOSITHOCTh CIY4alHOTO COOBITHS; yYMEHUE BBIYUCIATH
BEPOSITHOCTh C MCIIOJIb30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GopMyIbl CIIOKEHHS W YMHOXKEHHS BEpOSITHOCTEH, (popMyny MOJHOM
BEpOSITHOCTH, popmyny bepHysin, komOuHaTOpHbIE (DAaKThl U (POPMYIIBI;
OIICHUBAaTh BEPOSITHOCTH PEAJbHBIX COOBITUH; yMEHHE OIEepHUpPOBATh
MOHATUSMM: CilydyallHas BeJIMYMHA, pacHpelielieHHe BEepOsITHOCTEH,
MaTeMaTH4ecKoe OXKUIaHHWe, AMCIEPCUs] U CTaHAapTHOE OTKJIOHEHUE
CllyyailHOM BeNIWYMHBI, (QYHKIHMM paclpelelNeHuss M IUIOTHOCTH
PaBHOMEPHOTO, IIOKa3aTe€IbHOTO W HOPMAalIbHOIO paclpencieHui;
YMEHHE HCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHPEICICHUN Ul
peleHus 3ajJad; 3HAKOMCTBO C MOHATUSMH: 3aKOH OOJBIIMX YHUCEl,
METO/bl BBIOOPOYHBIX MCCIIEJOBAHUN; yYMEHHE NPUBOJIUTH MPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHUCENI B NPHUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSAX; YMEHUE ONEPUPOBATh NOHATUSAMHU: COYECTAHUE, IEPECTAHOBKA,
YHUCIO COYETAHWH, 4YMCIO IEepecTaHoBOK; OumHOM HeloTOHA; ymeHue
IPUMEHATh KOMOMHATOpHbIE (DAKTBl M PACCYXKAECHUS Uil pEIIeHUs
3aJa4y; OLICHMBATh BEPOSATHOCTH PpEAIbHBIX COOBITHH; COCTABIATH

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘leHHHﬁ pe3yibTar

YMeHue onepupoBaTh MOHATHSAMM: TOYKa, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJUYMHA YyIJa, IUIOCKUH Yro,
JBYIPaHHBIN YroJ, TPEXTPaHHBIM yroJ, CKPELIUBAIOIIUECS IpsMBbIE,
NapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh NMPSMBIX U IJIOCKOCTEH, yroi
MEXy NPSAMBIMH, YroJl MEXIy HPSIMOM M INIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEKIY IJIOCKOCTSMHU; YMEHHUE UCIIOJIb30BATh IIPU
pelIeHn: 3aqad U3yd4eHHbIe (aKThl U TEOPEMbI IUIAHUMETPHUH; yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpA; CTPOUTH

MaTeMaTU4YCeCKUEC MOJACIU C TIOMOINBKO TCOMCTPUYUCCKHUX NOHATUH U




BCJIMYWH, pCIIATh CBA3AHHLIC C HUMHU NPAKTUYCCKUC 3aa9U
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YMeHue onepupoBaTh MOHATUSAMH: IJIOMAAL (GUTYpBI, 00BEM (uUTypHI,
MHOTOT'PaHHUK, PAaBUJIbHBII MHOTOTPAaHHUK, CEYCHHE MHOTOTPAHHUKA,
KyO, mapajuienenumnen, mpusMma, nupaMmuaa, (Gurypa U IMOBEPXHOCTb
BpaIlleHUs, IIMHIP, KOHYyC, Iap, cdepa, MmiIomans cdepsl, IUIOMaab
MOBEPXHOCTH TMHUPAMHUIBI, MPHU3MBI, KOHYCa, IHIUHIApA, 00BEM KyoOa,
IPSMOYTOJIBHOTO Tapajulesienunea, MUPaMUIbl, TPU3MBI, IMIMHIADPA,
KOHYycCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUSI KOHYCAa W IMIIMHJPA,
nmapajulelbHble OCH WM OCHOBAaHHWIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascsi cgepsl, IWINHAPA, KOHYCa; YMEHHE CTPOMTH CEUCHHE
MHOTOTpaHHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpallleHHs, WX CEYEHHUs, B TOM YHCIIE C TOMOIIBIO 3JIEKTPOHHBIX
CpeACTB; yMEHHE NPHUMEHSITh CBOWMCTBa TeoMeTpudeckux uryp,
CaMOCTOSATENIEHO (DOPMYITHPOBATH OIpPEICeNICHUs] H3ydaeMbIxX (uryp,
BBIIBUTaTh THUIOTE3bI O CBOWCTBaX W TMPH3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HX; YyMEHHE TPOBOIHTH
Kinaccuukamuio GUryp TO Pa3IMYHBIM PU3HAKAM, BBITOJIHSATH

HGO6XOI[I/IMBIC AOIIOJTHUTECIBbHBIC ITOCTPOCHUSA

11

YMeHne onepupoBaTh TMOHATHUSMH: JBWKEHHE B IPOCTPAHCTBE,
napajuIeNIbHBIA IEPEHOC, CHMMETPHUSI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe TOA00US, TOMOOHBICE (QUIYphl; YMEHHE
pacro3HaBaTh paBHbIC W MOJO0OHBIC (QUTYpHI, B TOM YHCJEC B TPUPOJIE,
UCKYCCTBE, APXUTEKTYpE; HCIIOJIB30BAaTh T'€OMETPHUECKHE OTHOIICHHS
NpU pEIIeHUH 3aja4; HAXOJUTh T'C€OMETPUYECKUE BEIUYMHBI (IUTMHA,
yroJ, IUIOM@AAb, O0OBEM) TpPH pEIICHHH 3aJad W3 JPYTUX Y4eOHBIX
NPEMETOB U M3 PEabHOM KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUYCCKHE
BEJIMYMHBI (JUIMHA, YroJ, IUIomanb, 00BEM, IUIONIAh MOBEPXHOCTH),
UCIIOJIb3YSl M3YYCHHBIC (OPMYJIBI U METOJbI, B TOM YHCIIC: TUIONIA]lh
TIOBEPXHOCTH IMHPAMUJIbI, TPU3MBI, KOHYCA, IWIMHIPA, IUIONaas chepsl;
00béM Kyba, TPSIMOYTOJBHOTO TapasUIe/ICNuIea, MUPaMHIbI, TPU3MBI,
MWIMHApA, KOHYyCa, Iapa; yMEHHWE HaXOJWUTh OTHOIIEHHEe OO0BEMOB

HOJOOHBIX GuUryp
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YMmenue ONICpUPOBATH MOHATHAMU: MIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
OPpOU3BCACHUC BCKTOpPAa Ha YHUCIIO, PA3JIOKCHUC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC TMPOU3BCACHHUEC, BCKTOPHOC TMPOU3SBCACHUC, YIOJl MCKAY
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BCKTOpHBIﬁ u KOOpIII/IHaTHHﬁ METO

I PCIICHUA TCOMCTPHUYCCKUX 3aJad W 3aJad JpYrux y‘le6HLIX




IpeAMETOB
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YMmenue BbIOMpATh TOAXOIAIIMNA METOA MUl PpEHICHUs 33]a4H;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKUM B HW3Y4YCHUU IIPUPOJHBIX U
OOIIECTBEHHBIX ~TPOIIECCOB W  SIBJICHWH; YMEHHE paCIO3HABaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHHE IIPUBOJUTH
IpUMEPBl MATEMaTU4YECKUX OTKPBITHM POCCUHCKOM W  MHPOBOU

MaTE€MaTUYECKON HAyKH

HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHMS
1 Yuciia ¥ BEIYMCIIEHUS
1.1 HarypansHblie u nenbie yncna. [Ipu3Haku A1eIMMOCTH LETBIX YUCET
12 Pammonaneupie  umcima. OOBIKHOBEHHBIE W JCCATHYHBIC JIpOOU, TMPOIICHTHI,
' OecKOHEUYHbIE MTEPHOYECKUE JPOooH
13 Apudmernueckuil KOpeHb HaTypalbHOI creneHu. [leficTBus ¢ apupmMeTHYecKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHH
14 Crenenb c¢ 1enbiM nokaszareiaeM. CTeneHb ¢ palMoOHaIbHBIM MToKa3aresieM. CBoicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC M TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HATYypajabHbIE JOraprudMbI
JlefictButenbHple  4ucia. ApudMmeTHdecKkue ornepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPABUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoGpa3zoBanue BHIPAKEHUN
1.9 KomiuiekcHble yncia
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS
2.2 HppanuoHansHble ypaBHEHHSI
2.3 TpuroHoMeTpHUYECKHEe YpaBHEHHS
2.4 [TokazarenbHbIe U TorapuMUIECKIE YpaBHEHUS
2.5 [enble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppatnnonaibHble HEpaBEHCTBA
2.7 [TokaszarenbHbIC U TOTapuPMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
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CucremMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuia cucTeMbl TMHEWHBIX ypaBHEHHH. OnpeaenuTenb MaTPUIbI
3 OyHKIUK U TpapUKH
31 Oynkus, cnocoObl 3amaHus ¢GyHKuuu. ['paduk ¢ynkuuu. Bzanmuo oOpaTHBIE
. ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue GyHKIIH
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHWH ¢yHKuu. Hymum ¢yHKmmm.
3.9 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIUH. HanOomnpliee W HanMEHbIIEe 3HAYCHHE
(YHKIMM Ha IPOMEKYTKE
33 CrenenHas ¢QyHKUMS C HaTypalbHBIM M LENbIM MoOKa3areneM. E€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢ynknuii. CsoiicTBa  GyHKIHIM,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEN
3.8 Apugpmernueckas 1 reomeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
4 Hauana maTemaTrudeckoro ananusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
IIpuMeHeHre NPOU3BOAHON K HCCIENOBAHUIO0 (YHKIMH Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoskaeHne HauOosbLIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
S MHoecTBa U JIOTHKa
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenpHasi CTATUCTHKA
6.2 BeposTHOCT
6.3 Kombunatoprka
7 TCeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS
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Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: airedpa U Hayajia MaTeMaTUYECKOTO aHaIu3a, TeOMETPHSI.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 knaccsl/ Anmumos 111 A.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIimoHepHoe 00IeCTBO
«3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPUAJIBI JIS1I YUUTEJIA

1. 3axapoBa B.®. Peanuzaiusi npakTUKO-OPUEHTUPOBAHHOTO O0yUCHUS
MaTeMaTHKe Ha nmpumMepe pasjaena «CTaTUCTUKA U TEOPHUS BEPOATHOCTEI:
METOJIMYECKHUE PEKOMEHJAluu yunuTento MareMatuku. - M.: Ilepo, 2018 C.31-36.

2. Boiconkuit U.P., Smenko U.B. Teopus BeposiTHOCTEM 1 cTatuctuka. 10-
I1xmaccel. Yue6noe nocodue. ®I'OC. — M.: IIpoceemienue, 2022 — 272 c.

3. Jlyknuena E.10O., 3axaposa B.®., XKurynes JI.A., Hekpacos B.b. Teopus u
MeToAuKa o0yueHus (MaTeMatuka): yuaeb. mocooue nmoa. Hayd. pea. E.1O.
Jlykuuesoii. — CI16.: CII6 AIIIIO, 2019 — 140 c.

4. TlpumepHas pabouas mporpaMma OCHOBHOTO 00IIIero 00pa3oBaHus IpeaMeTa
«Maremartukay» 0a30BbIi ypOBeHb.). - Pecypc gocryna:
https://edsoo.ru/Primernie_rabochie_progra.htm Caiit kadeapsl eCTeCTBEHHO-
HAy4YHOTO, MaTeMaTH4eckoro odpa3zoBanus u nadopmatuku CII6 ATIIO nnsa
yuuTeneid matematuku. Pexxum moctyma: https://sites.google.com/view/mathappo

5. Caiitr ®UIIN. Pecypc nocryma: http://www.fipi.ru/.

6. ®enepanbHbIi rOCYJaPCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOT'O
obmero oopazosanus (I[Ipukaz MIT P Ne 287 ot 31.05.2021r.). - Pecypc
nocryma: https://www.garant.ru/products/ipo/prime/doc/401333920/ (nara
obpamenus: 01.10.2022).

7. ens A. BepoaTHOCTb: mpuMepshl 1 3aa4yu. - M.: MITHMO, 2020.- 72 c.
JlomoHUTENbHbIE ICTOYHUKHA UH(POPMALIUHU:

— 3akoH «O0 obpaszoBanuu B Poccuiickoit deneparun» (O3 ot 29.12.2012
Ne273-@3).

— Konnenmust pa3zButusi MaTeMaTuaeckoro oopaszoBanus B PD. - Pecypc
nocryma: https://www.garant.ru/products/ipo/prime/doc/70452506/ (nara
obpamenus: 01.10.2022).

— JlyknueBa E.JO. ®I'OC: oOHOBIEHHNE COMEPKAHUS U TEXHOJIOTUIA
o6yuenus marematuke. — CII16.: CII6 AIIIIO, 2015
— IIpodeccuonansuserii cranmapt [IEJJAT'OT'A (memaroruueckas
NEATEeIILHOCTD B JIOIITKOJILHOM, Ha4aJIbHOM 00IIIeM, OCHOBHOM OOIIEM, CPeIHEM
oOmieM oOpazoBannn) (BOCTIUTATEINb, YUUTEIh).

YT1BepxkaeH mpruka3oM MHUHUCTEPCTBA TPyAa U CONMAIBHOMN 3aIIUTHI
Poccuiickoit @eaeparuu ot 18 okTsa0pst 2013 r. N 544H. Pecypc noctyna:
https://base.garant.ru/71202838/ (nata oopamenus 01.10.22).

— Calrt mis yuntenen mareMaTtuku «BepoaTHocTs B mikosie». — Pecypce nocrtyna:
https://ptlab.mccme.ru/ (nara o6pamenus: 01.10.2022).



— MenepanbHble caiiThl, o0ecneunBaromue BHeapenue OIr'oC:
www.standart.edu.ru www.fgos.ru (nara oopamienus: 01.10.2022).

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
http://www.fipi.ru/ Caiir ®UITN. Pecypcsl noctyna
























