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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeHEro oomiero oopasoBanus. Y4eOHbIN Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHl U
MIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3Y4YEHUS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarpTcsi NPEJCTaBlICHUS OO0Yy4YalolmUXCsi O METOJaX  HCCIEIOBAHMS
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE NPEACTABICHUA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPax, CIOKEThl KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOLIErO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3IMYHbIE POJa H3MEPEHMSIX, JJIUTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MPOIIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CHEUATbHOCTEH, HO TaKXE COLUMAJIBHBIX M TCHUXOJOTHYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHan3a OONbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOIIIETO MaTeMaTHIECKyt0 (hOpMalIn3aIHIo.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOrO0 y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Conmepxxanne nuHuM «CrydyaiiHple COOBITHS M BEPOATHOCTH»  CIYXKUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEXK]ly 3HAUCHHUSMHU CIy4YailHbIX BEIUYHMH. BakHyr0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM U HOPMaJIbHbIM
pacnpeeeHUsIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PACIIPECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HAayKaMH, TICUXOJOTHEH U
yYIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHUCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).

COJEPXAHUE OBYUYEHUA
10 KVIACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CTeneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

Cry4daitHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHbIe COOBITHSA. DJIEMEHTapHbIC
coObITHsl (MCXO/bI). BeposaTHOCTh ciydaifHOTO COOBITHS. biu3ocTh 4acToThl H
BeposiTHOCTH ~ coObiTuii.  Ciy4aifHple  OMBITBI  C  PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITHs. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcil0BHass BEPOSITHOCTh. Y MHOXEHHE BEpPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepumenTa. Gopmyna nosHou BepostHocTH. Popmyna balieca. HezaBucrumbie
COOBITHS.



buHapHbIil cilydaiiHblil ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumeie
ucnbiTanus. CepHsi He3aBUCUMBIX MCIBITaHUI 110 mepBoro ycnexa. IlepecraHoBku
u (axtopuan. Yucno coueranmii. TpeyrompHuk Ilackans. dopmyna OuHOMA
Herorona.

Cepusi HezaBUCHMBIX ucnblTaHUKd beprymm. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyvaiiHas  BenuuuHa. Pacrnpenenenue — BeposTHocTed.  Jlmarpamma
pacupenenenus. Onepanuu Haj CllydallHBIMUA BeJIMYMHAaMU. buHapHas ciaydaiHas
BenuuuHa. llpumepsl pacnpeneneHuii, B TOM YHCIE T'E€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KVIACC

CoBMecTHOE pachpelesieHHe JIByX Ciy4dalHbIX BeaudyuH. He3aBucumblie
CIIy4ailHbIEC BEJIMYUHBI.

MaremaTudyeckoe OXHUAaHUE CIy4yalHOW BEJIMYMHBI (pachpeiesiCHHs ).
[Ipumepsl MpUMEHEHUsT MaTeMAaTUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEPEs).
Matematuyeckoe oxugaHue OMHAPHOM Cly4yalHOUM BelIWYuHBI. MaTeMaTtndyeckoe
OXXMJAHUE CYMMBI CIIy4yalHbIX BEJIMYMH. MaremaTuyeckoe  OKHUIaHUE
FeOMETPUYECKOr0 U OMHOMHAILHOTO pacipeieiCHU.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM CITydaiiHON BeMMYMHBL. MaTeMaTHieckoe
OXKUJAHUE TIPOU3BEACHUSA M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenud. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

HepasenctBo YeOwiméBa. Teopema YeOniméBa. Teopema bepnymmm. 3akoH
Oonpmmx  uucen.  BpiOopouHbld  MeTOJ — ucchedoBaHWil.  BpiOopouHbie
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTH COOBITHSI O BHIOOPOYHBIM JAHHBIM.
[TpoBepka MpoCTENIINX TUIIOTE3 C TOMOIIBIO U3YUYEHHBIX PACIPEICIICHUMN.

HenpepeiBHble ciydaliHble BeauduHbl. [Ipumepsl. DyHKIMS IIOTHOCTH
BEPOSITHOCTH paclpeielicHusi. PaBHOMEpHOE pachnpenesieHue M €ro CBOMCTBA.
3agauu, IPUBOAAIIME K TTOKA3aTEILHOMY pPacipeAesieHUI0. 3a1auu, MPUBOIAIINE K
HOPMAJIbHOMY pacupeaeIeHuIo. OyHKIUS MJIOTHOCTHU BEPOSITHOCTHU
MOKa3aTeJIbHOTO pacupenesieHus, GYHKIMS MIOTHOCTH BEPOSITHOCTH HOPMAIbLHOTO
pacnpenenenus. OyHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEAECICHUS.

[TocnenoBarenbHOCTH  OJNMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
npuBoOAsIIME K pactpenenenuto [lyaccona.

KoBapuanusa nByx ciydailHeix BenuuuH. KoapduuueHt auHeHHOM
koppensiiud.  CoBMECTHblE  HAOMIOACHHMS  JBYX BEIMYMH. BbBIOOpPOUHBIil



kKoddumueHT xoppemsuu. Paznuyne MexIy JWHEWHOW CBA3BI0 W MPUYMHHO-
CJIIECTBEHHOU CBA3bI0. JIMHEHasA perpeccusi, METOI HaMMEHBIINX KBAIPATOB.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YTJIYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAaHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATENIbHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHI, pacCyXI€HU, BOCHIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE THUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCThH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
pasnuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTUYeCcKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPUPOJHON M COIMAIbHON
Cpeibl, 0CO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX TPOoOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYECKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpYKalollel Cpebl, IJIAHUPOBAHUE IIOCTYNKOB M OIIEHKH HMX BO3MOKHBIX
MOCJICICTBUN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeToBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH JUJIi PA3BUTUA IIMBWJIM3ALIMM, OBJIAJICHUE SI3IKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISIBIIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS M CPABHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;



MIPOBOJIUTH CAMOCTOSITEIHHO JT0KA3aTEIhCTBA MATEMATHIECKUX YTBEPKICHUN
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayd  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEILCHUSA, BbIOMpaTh Hauboliee MOAXOASAMMK ¢ y4€ToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKme 1eiicTBHS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HaHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUINOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN IKCIICPUMEHT, WCCIIEIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MeX 1y 00bEeKTaMHU, SIBJICHUSMU, TIPOIECCAMU;

CaMOCTOSITENIbHO (hOpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH AeUIINTHI HHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJIT OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIIUIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB nu q)OpMYHI/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I 51
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaThb ITOSCHCHUHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXXJICHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOI TEMBI,
npoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUs, COIMOCTABISATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB



nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBaHUSI,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3eHTAllUU U OCOOEHHOCTEH ayTUTOpHUHU.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara PEIICHHs
MaTeMaTUYECKOM 3a7a4u;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JOCTUKEHUS] WIIM HEAOCTUKEHUS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mpu pelieHuH Y4eOHbIX 3a7ad, NOPUHUMATh 1€b COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenessiTh
BUJIbI paboOT, JIOrOBAapWBATHCs, OOCYXAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax palboThl (00CYXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHUCTBUSA C JPYTMMH 4YIEHaMH KOMAaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayquTCs:

cBOOOHO OMEpUpPOBaTh MOHATHAMH: Tpad, MIOCKUN rpad, CBS3HBIN Tpad,
nyTe B rpade, 1emnb, LUK, JIEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;



CBOOOZHO OMEpPUPOBATh MOHATHSAMH: CIyYalWHBIM SKCIEPUMEHT (OIBIT),
ClIy4yallHO€ COOBITHE, JIEMEHTAPHOE CIydailHOe COOBITHE (3JIEMEHTApHBIM MUCXOT)
CIIy4alHOTO  OTbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HAXOJUTh U (POpMyIHUPOBaATH COOBITHS: MEpEceUCHHE, 00bEIMHEHUE TaHHbIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIONb30BAaTh JAUArpPaMMbl
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PEIICHUsS 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIOEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEH JABYX U TPEX CIIydailHbIX COOBITHH;

ONEPUPOBATh  HOHATUAMMU: YCIOBHAasi  BEPOATHOCTb,  YMHOKCHHE
BEPOSITHOCTEM, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYallHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYIy IOITHOW BEPOATHOCTH, (HOpPMYITy
baiieca npu peleHun 3aj1ad, ONpeaesTh He3aBUCUMOCTh COOBITHI MO popmysie u
10 OpraHU3alUU CIIy4alHOTO YKCIIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOWMHATOPHBbIE (OPMYJBI [JIs1 TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOTO OIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4YaillHBIH  ONIBIT
(ucmipITaHKE), yCHex W HeyJada, He3aBUCHUMBIE HCIBITAHMS, CEPUsl WCIBITAHUH,
HaXOJUTh BEPOSITHOCTH COOBITUN: B CEpUM MCIBITAHUM 1O IMEPBOrO ycnexa, B
CEepUM UCTIBITAaHUN BepHyJUIM, B ONbITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

cBOOOIHO OIEpUpPOBaTh MOHATUSAMU: ClydailHas BeJMYMHA, paclpeiesieHue
BEPOATHOCTEW, JauarpaMMa pacrmpelerieHus, OWHapHas ciydailHas BeJUYMHA,
reoMeTpuYecKoe, ONHOMHUAILHOE pacIpeielieHHE.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

OIEPUPOBATH IIOHATUSAMU: COBMECTHOE paCIpPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpelesieHUs IByX CIydalHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXIO0M BEIUYUHBI, OINPEACICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEpPUPOBATh MOHSATUEM MATEMAaTHUYECKOTO OKHMIAHUS CITy4dailHOM
BEJIMYMHBI (pacnpereseHus1), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUAAHUS
IpU PELIEHUH 3a/1ay, BHIYHUCIATh MAaTEeMaTHYECKOE OKUIaHHEe OMHOMHUAIBHOTO U
r€OMETPUYECKOTO PACIIPEECICHUN;

CBOOOJIHO OIEpPUPOBATH MOHATHUSAMU: TUCIEPCHUSs, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIWYUHBI
(pactipenenieHns) MpU PELICHWN 3a/1ad, BBIYMCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 U OMHOMHAIILHOTO paclpe/IeIeHHUIA;



BBIUUCIISITH BHIOOPOYHBIE XaPAKTEPUCTUKU TIO JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYMHOCTH JI@HHBIX 110  BBIOOPOYHBIM
xapakTepucTukaM. OLeHUBATh BEPOSITHOCTH COOBITUH M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, II0JIb3YACHh U3YYEHHBIMU PACIIPEACICHUAMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsI pecypenI
DOnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTsbI
pecypcbl

3aKoH OOJBIINX YHCET

DNIEeMEHTBl MAaTeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

HI.A. Anumos, FO.M. Komnsirun, M.B. Tkauesa, H.B. ®engoposa, M.U. [llabyann. Anredpa
u

Hayvaja MaTeMaTHYeCKOro aHain3a (0a30BbIi M yriayOieHHbIH ypoBeHb). 10-11 kmacchl.
VYuebuuk. Mocksa. «IIpocsemmenue» (I'maser 11-13);

M.U. lllabyrnn, M.B. TkaueBa, H.E. ®enopoBa. Anredpa u Hauaima MaTeMaTHIECKOTO
ananu3a. Jlumaktudeckue Mmarepuansl K yaeouuky I1I.A. Amumona u np. 11 kmacc. Mockaa.
«IIpocsemenue».

Martemaruka: anreOpa 1 Hayalla MaTeMaTUYECKOTO aHallu3a, TeoMeTpus. Anredpa 1 Hayaa
MaTtemarrueckoro ananusa, 10 kmace/ Komsrua FO.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunonepHoe oomiectBo «M3natensctBo «IIpocBenienue

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

https://ptlab.mccme.ru/vertical

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

https://ptlab.mccme.ru/vertical
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