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HOACHUTEJIBHAS 3AIIUCKA

PaGouass mporpamma yueOHOrOo Kypca «BeposSTHOCTP M CTaTUCTHKa»
yrayOnénHoro ypoBHs ais ooyyaromuxcest 10 —11 kiaccoB pazpaboTraHa Ha OCHOBE
denepanbHOr0  rocylapcTBEHHOIO  00pa30BaTEeNBbHOIO  CTaHAApTa  CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAMIMNA POCCHUHCKOTO
obpa3zoBanus. Peanusanusi mporpaMMbl 00eCHeUMBACT OBJAJCHUE KIIFOUEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJIsSi CAaMOPA3BUTUS M HEMPEPHIBHOTO
00pa3oBaHMsl, LEJIOCTHOCTh OOLIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIBLHOIO
Pa3BUTHS JTMYHOCTH 00yUYAOITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHniii kypc «BeposaTHOCTP M cTaTUCTHKA» YIyOJEHHOTO YPOBHS
SBJSIETCS TPOJIOJDKEHHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yTIyOJIEHHOTO YPOBHS Ha YPOBHE CpeaHero oOiiero oopa3zoBaHus. YUeOHBIN Kypc
npeaHa3HadeH I GOPMUPOBAHUS Y OOyJAIOITUXCS CTATUCTUYECKOU KYJIBbTYPBI U
MOHUMAaHHUSI POJIM TEOPHUH BEPOSITHOCTEH KaK MaTeMaTHYECKOT'O0 MHCTPYMEHTA JIsI
U3YUYEHUs CIIy4alWHBIX COOBITHH, BEJIMUYUH UM TiporeccoB. I[lpu m3yueHum Kypca
oboramarorcsi  TPEACTaBICHUS OOyYaloIMXCs O METOJax HCCIICIOBAaHHS
U3MEHYMBOTO MHpA, pPa3BUBACTCS IMOHMMaHWE 3HAYUMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJI0B IMO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTEeCTBEHHO-HAYYHOT'0O MHUPOBO33PEHHUS.

Conepxxanne y4yeOHOTO Kypca HampaBlIeHO Ha 3aKpervieHHe 3HaHHM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U
Ha pa3BUTUE MPEJCTABICHUM O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXIY
HUMHU Ha BaXXHBIX MPHUMEpPaX, CIOKEThl KOTOPBHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
Mupa. B pesynpraTe y o0ydarommxcs J0DKHO ChOPMUPOBATHCS MPECTABICHHE O
HanOoJee yIoTPeOUTEIBHBIX M OOIIMX MaTEeMAaTHICCKUX MOJICIISIX, UCITOIB3YEMBIX
JJI.  ONMHCAHUS  AHTPONOMETPUYECKUX W JAeMorpad@uyecKux  BEJIUYHH,
MOTPEITHOCTE B pa3IMYHBIE poOJa H3MEPEHMSX, JIUTEIbHOCTH O€30TKa3HOU
pabOThI TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiecTBe. Y4UeOHBIH Kypc sBIseTcs 0a30il 11 OCBOSHHS BEpPOSTHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOJMMBIX CITCIIHAIMNCTAM HE TOJIBKO MHKEHEPHBIX
CIICIIMATILHOCTEM, HO TaKXe COLMAIbHBIX U TCHUXOJOTHYECKUX, ITOCKOIBbKY



COBPEMEHHBIE OOILIECTBEHHbIE HAYKH B 3HAUUTEIBHOM MEpEe MCIOJIb3YIOT amnmnapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacThb y4eOHOro Kypca 3aHHMAET
0o0CyX/IeHHE 3aKOHa OOJBIIMX 4YKCeN — (YHAAMEHTAIBHOTO 3aKOHA IMPUPOJIBI,
MMEIOILET0 MATEMATUYECKYIO0 (POpMaTU3aLHIO.

B cooTBeTcTBHM C yKa3aHHBIMM LEISIMU B CTPYKType y4eOHOro Kypca
«BeposiITHOCT, M CTaTUCTUKA» Ha YriayOJIEHHOM YPOBHE BBIJICJICHBl OCHOBHBIC
cojaepkarenbHble JuHUU: «CiydaifHble COOBITUS U BEpOSITHOCTHY U «CiydailHbie
BEJIMYMHBI U 3aKOH OOJIBIIUX YHCEID.

[ToMMMO OCHOBHBIX JIUHUH B y4e€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpaoB M TEOPUUM MHOMKECTB, HEOOXOAMMBIE ISl TOJTHOLEHHOTO OCBOCHHMS
MaTepuajia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKHX Y4eOHbIX
KYypCOB.

Conepxxanne nuHuM «CroydallHble COOBITUS W BEPOATHOCTU»  CIYXKUT
OCHOBOHM uisi (hOPMHpPOBAaHUS MPEICTABICHUA O pacHpeiesieHuu BEepOsSTHOCTEH
MEXK1y 3HAYCHUSIMU CJTyYalHBIX BEJTMYUH. BakHY10 4acTh B 3TOM COJIEpKATEIHLHOM
JIMHUY 3aHUMAET U3yYeHUE T€OMETPUUYECKOT0 U OMHOMHAIBHOTO pacipeiesieHui u
3HAKOMCTBO C HUX HEMPEPHIBHBIMU AHAJIOTaMH — MOKAa3aTebHbIM U HOPMAaJIbHbIM
pacrpeneneHusIMHU.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIy4YallHBIMU BEJIMYMHAMHU U
pacnpeneneHus MU, aKUEHTUPYIOT BHHUMAaHHE OOYyYaloluIuxcsi Ha OINHCAHUM U
U3YUYCHUH CIy4YalHBIX SIBICHUN C TOMOIIBIO HEMpepbIBHBIX (yHKIMA. OCHOBHOE
BHUMAaHUE yIEIISIETCS MTOKA3aTEIbHOMY U HOPMAJIbHOMY paclpeeICHUSIM.

B ydeGHOM Kypce mpeaycMaTrpuBaeTcs O3HAKOMHUTEIbHOE W3Y4YEHHUE CBSI3H
MEXIYy CIy4yallHbIMH BEJIIMYMHAMM U OINMUCAaHHWE OTOM CBSI3U C TMOMOIIBIO
K03 (UIIMEHTa KOppeNdalMd U €ro BBIOOPOYHOrO aHalora. JTH DJIEMEHTHI
COJIepKaHMsl pa3BUBAIOT TeEMY «/lnarpaMMbl paccenBaHuUs», U3YUYEHHYIO Ha YPOBHE
OCHOBHOTO 001ero 0o0pa3oBaHMsi, © BO MHOTOM OINHUPAIOTCS HAa CBEACHHS U3
KypCOB aireOpbl ¥ TEOMETPHH.

Emé oamH  27I€MEHT  comepKaHus, KOTOPbIM  NpeAIaraercs  Ha
O3HAKOMHTEJIBHOM YPOBHE — TMOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYyNAIONINX B €UHUILY BpeMeHH. O3HaKOMJICHHE C paclpe/eieHueM
BEPOSITHOCTEH KOJMYECTBA TaKUX COOBITUH HOCHUT pPa3BUBAIOIIMN XapakTep H
SABIIACTCS aKTyalbHBIM IS OyIymMX aOUTypUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CIEIUANBHOCTH, CBA3aHHBIE C OOINECTBEHHHIMH HAayKaMH, TIICUXOJIOTHEH W
YIpaBJIECHUEM.

Ha wu3yyenue yueOHOro kypca «BepodaTHOocTh U cTaTUCTHKa» Ha
yriiy0ieHHOM ypoBHe oTBojautcs 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COILEPKAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ublii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepinHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTApHbIC
coObITUs (MCX0Jbl). BepoaTHOCTh ciaydaitHOro coObITHS. BaM30CTh 4acTOTHI U
BEPOSITHOCTH  cOoObITHI.  ChiydailHble  ONBITBI € PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpecedeHue, 00beTMHEHUE, POTUBOIOJIOKHbIS
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSTHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOKEHUE BEPOSITHOCTEM. [lepeBO cCiy4yalHOro
skcriepuMenTa. Popmyiia onHou BepostHocTH. Dopmyna balieca. HesaBucumeble
COOBITHS.

bunapubiil ciiydaiiHblil ONBIT (MCTIBITAHKE), YCIIeX U Heyaaua. He3aBucumsbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTBITAaHUM J10 TiepBoro ycnexa. I[lepectaHoBKH
u ¢akrtopuan. Yucno coueranuit. TpeyronmpHuk Ilackams. ®opmyna OuHOMA
HproTona.

Cepusi He3aBUCUMBIX HcHbITaHui bepuymmu. Ciy4alinelii  BeIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHbIMHU BelWMUMHamMu. buHapHas ciaydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM UHCIE€ TIE€OMETPUYECKOE H
OMHOMHAIIEHOE.

11 KIJACC

CoBMmecTHOE pachOpenesieHHe JBYX Cily4yalHbIX BelauunH. HeszaBucumble
CIIy4aliHbI€ BEJINYMHBI.

Marematudeckoe OXXHJaHUE CIy4yalHOM BEJIWYUHBI (pacrpenesieHus).
[IpuMepbl TpUMEHEHHS] MAaTEMAaTHYECKOrO OKUJaHUS (CTpaxOBaHUE, JOTEpes).
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIy4yallHOW BEeNWYMHBL. MaTemMaTH4ecKoe
O0XXUJAHUE CYMMBbl  CIIy4dalHBIX BEJIMYMH. MaTeMaTH4eCKoe  OXHUJIAHUE
T€OMETPUIECKOTO M1 OMHOMHUATILHOTO PaCTIpEICICHHI.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYahHOW  BEJIMYHHBI
(pactipenenenus). Jucriepcust OMHApHOW ClIyyailHOW BETWYMHBL. MaTemMaTHIecKoe
O0XXUJAHUE TPOM3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BennuuH.  Jlucmepcuss W CTaHAAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenusd. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.



HepasenctBo YeoOniméBa. Teopema Uebnnuéna. Teopema bepuymnu. 3akon
OonpmMX  yuced. BbIOOpouHBIH  MeTOA — uccienoBaHW.  BpiOopouHble
XapakTepucTuk. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpOCTEHIINX TMIOTE3 C TOMOIIBIO U3YYEHHBIX PACIIPEACIICHUN.

HenpepsiBHble ciyyalinble BeauyuHbl. Ilpumepspl. DyHKIMA IIIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3anayu, OpUBOAIIME K MOKA3aTEIbHOMY paclpeAesIeHuI0. 3aauu, IPUBOISIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA MJIOTHOCTHU BEPOSITHOCTU
MOKA3aTeJIbHOTO pacipeaeeHus, PyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHusi. QyHKIUS MIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHu .

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajnaum,
npuBOJALIME K pacnpenenenuto [lyaccona.

KoBapuanuss nByx ciuydailHeix BenuuuH. KoadduuueHt nuHenHHOM
koppensiuuu.  CoBMecCTHble  HAONIONEHMS  JBYX  BEJIMYMH. BBIOOpPOUHBIiA
ko3 dunment koppensuuu. Paznuuuve Mexay JMHEHHONW CBSI3bI0 M NMPUYUMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METOl HAMMEHBIIINX KBaJIPaTOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YTJYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMHN 00YUaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKOM MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIIKCHUH B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas 3CTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, pacCyXJI€HUH, BOCIIPUUMYUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOro M 6€30MacHOro o0pasza KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas ¢u3nuecKas akKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHMS S

TOTOBHOCTh K TPYIdy, OCO3HaHME IIEHHOCTH TPYIOJIIOOHs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud U pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HATpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KyJbTYpbl, TOHUMAHHE BIMSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHUE TIOCTYNKOB U OIICHKU HUX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPaKTHUKWA, TMOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEYECKOW MEsTEIbHOCTH, JTaroB e&
pPa3BUTUA W 3HAYUMOCTH JUIsI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOH KaK CpPEJCTBOM IIO3HAHUS MHUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBbHOCTh
WHIMBU]IyaJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIUBATh CYIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 715l 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIPUHHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJCHUSIX W YTBEPXKACHHSIX, Mpejiaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHI 110 aHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BApUAHTOB  pCIIEHUS, BHIOWpaTh HauOolee TMOAXOMSIIMHA € yIETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKie AeiiCTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTE MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, IpolLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIATH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUUUTH MHOOPMAIUH, TaHHBIX, HEOOXOAMUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PA3JUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHPOPMALMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeJIIMHA OOIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHUS IO XOAYy PCIICHHS 3a/JadH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIIeHUs, COTMOCTABISATh CBOU CYXKICHUA C CYXICHHSIMH APYTUX YYaCTHHUKOB
nuajaora, oOHapyKMBaTh Pa3IM4Me W CXOJCTBO IO3UIIMN, B KOPPEKTHOU dopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (OpMAT BBICTYIUICHHUS C Y4YETOM 3ajad
MPEe3eHTAIIMU U OCOOEHHOCTEHN ayJIUTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[CﬁCTBPIH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIAH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaALUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUU U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB, BIAIAEThH
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL Tpollecca W pe3yibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUM 3aJayH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJU U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHAaS 1eITEJbLHOCTD:

MOHMMAaTh U KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUYaJbHOU
paboThl TMpU peHieHWH YYEOHBIX 3aJady, NPUHUMATh IIeJIb COBMECTHOMU
NeSATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pabOThHI, pacmpeacisiTh
BUJBI paboOT, JOrOBapuBaThCs, OOCYXAAaTh MPOIECC U pe3yiabTaT pabdoThI,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX dopmax paboThl (00CYXaAeHHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMB» W HWHBIC), BBHINIOJIHATH CBOK 4YacTh pPabOTBHl U
KOOpPJIMHUPOBAaTh CBOM JECHUCTBUS C APYTMMH YWIECHAMHA KOMAHIbI, OLICHUBATh
KaueCTBO CBOET0 BKJIaJa B OOIIUI MPOAYKT MO KPUTEPHUAM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATHI

K xonity 10 kinacca oOygaromuiicst HAy9UTCS:

CBOOOJTHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKMiA Tpad, CBSI3HBIN Trpad,
nyTh B rpade, Ienb, UK, JAEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIIy4ailHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: CIYYalHBIA HKCIEPUMEHT (OTIbIT),
ClIydyailHO€ COOBITHE, FJIEMEHTApHOE CIydailHoe cOObITHE (3JIEMEHTApHBIA UCXO.)
CIy4ailHOTO  OMbBITA, HAXOJWUTh BEPOSITHOCTH COOBITWH B  ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOJUTh U (OPMYTUPOBATH COOBITHS: MIEPECEUCHHUE, 00HEIUHECHUE TAaHHBIX
COOBITUH, COOBITHE, MPOTHBOMOJOKHOE IAHHOMY, HCIIOJIb30BaTh JUarpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl PELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN JIBYX M TPEX CIyYaHBIX COOBITHUI;



ONEPUPOBATh  MOHATUAMM: YCIOBHAsA  BEPOSTHOCTb,  YMHOJKECHHE
BEPOSITHOCTEH, HE3aBUCHUMbIE COOBITHS, JI€PEBO CIyYalHOIO 3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO MIpaBUIa YMHOXEHHS, IepeBa
CIIy4ailHOro OmbITa, HCIONb30BaTh (POPMyINy MONHONW BEPOATHOCTH, (HOPMYIY
baiieca mpu penieHnu 3aaay, onpeaeisTh HE3aBUCUMOCTh COOBITUN 0 (hopMyJie U
10 OpraHU3alyuu CIy4YalHOrO YKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOMHATOpPHbIE (OPMYJbl MJis MEePEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4alHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMepUpoBaTh MOHATHSAMHU: OWHAPHBIA  CIOydyalHBIA  ONBIT
(ucniplTaHuE), yClexX W Hey/Aauya, He3aBUCUMbIEC HCIIBITAHMS, CepUs HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 IMEPBOTO ycrexa, B
CepuM UCTbITaHUI bepHyJuIM, B OMbITE, CBSI3aHHOM CO CIyYalHBIM BBIOOpPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: CiIydaiiHasi BETWYHMHA, pacIpejelieHue
BEpPOATHOCTEH, aMarpamMma pacrpejiesieHds, OWHapHas ciydaiiHas BeJMYHUHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesieHue.

K xoniy 11 kinacca oOyvaromuiicst HAy9UTCS:

ONIEPUPOBATh MOHATHUSIMHU: COBMECTHOE pAcCIpEleNICHUE ABYX CIIyYalHbIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOTO paCIpeiesieHHs ABYX CIIy4alHbIX
BEJIMYUH JUISl BBIJCJICHUS pPACIpEIesICHUs] KaXIOW BEJIWYMHBI, OIpEICIICHUS
HE3aBUCUMOCTH CIIyYalHbIX BEJIUYNH;

CBOOOJTHO OMEpPUPOBAThH MOHATHEM MATEMATHYECKOTO OKUIAHUS CIIy4yailHOM
BEJIMYUHBI (paclpeesieHns]), IPUMEHATh CBOMCTBA MAaTEMATHYECKOTO OXKUIAHUS
Opyu PEHICHUH 3a7a4, BBIUUCIATH MAaTEMAaTUYECKOEe OXUAaHUE OMHOMHUAIBLHOTO H
r€OMETPUUYECKOI0 PACIPENCIICHNM;

CBOOOJTHO OTEPUPOBATH MOHATHAMU: TUCIEPCHS, CTAHAAPTHOE OTKJIOHEHHWE
CIyYalHOM BEJIMYWHBI, TPUMEHITh CBOWCTBA AUCHEPCHUM CIYYAWHOM BEITWYHUHBI
(pactipenenieHrsl) NMPU PEIIEHUU 3a/a4, BBIYMCIATH AUCIEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMUAIILHOTO paclpeieeHuil;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JaHHOM BHIOOPKE U OLIEHUBATh
XapaKTePUCTUKU T'EHEpajJbHOW COBOKYIHOCTH JaHHBIX 110 BBIOOPOUYHBIM
xapakrepuctukaMm. OneHUBATh BEPOSITHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YSICh N3yYEHHBIMHU PACTIPEICIICHUSIMU.



TEMATHUYECKOE IIVTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (HH(PPOBbHIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
1 DeMeHTHI Teopuu TpadoB 3 bubmrorera MOII
p p https://uchebnik.mos.ru/catalogue
5 Crny4daifHble OTIBITHI, CITy4ailHbIE COOBITUS 3 bubnuorexa MOIII
Y BEPOSATHOCTU COOBITHIA https://uchebnik.mos.ru/catalogue
Onepanuu HaJl MHOKECTBAMHU U
3 coObrTusiMu. ClIoKeHNEe U YMHOKEHHE 5 bubnuorexa MOIII
BEPOSTHOCTEHN. Y CIIOBHAsI BEPOATHOCT. https://uchebnik.mos.ru/catalogue
HezaBucumeie coObITHS
bubanorexa MOII
4 DneMeHThl KOMOWHATOPUKHU 4 1 .
https://uchebnik.mos.ru/catalogue
Cepun nociea0BaTEIbHBIX UCITBITAHUM.
5 Ucneitanus bepuymm. Ciy4yaiHbIi 5 bubmorexa MOII
p yv Y https://uchebnik.mos.ru/catalogue
BBIOOP M3 KOHEUYHON COBOKYITHOCTH
6 CnyJaiiHple BEJIMYMHEI U paclpeneeHns 14 1 bubmorexa MOII
Y pactipen https://uchebnik.mos.ru/catalogue
OBILIEE KOJIMYECTBO YACOB I10 34 5 0

I[TPOTPAMME
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https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue

11 KUIACC

KoaunuecTBo 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
1 3aK0H OONBIIINX YHUCEN 5 bubmmorexa MILI
https://uchebnik.mos.ru/catalogue
o bubmmorexa MOIII
2 DJIEMEHTHI MATEMATUUYECKOU CTATUCTUKHA 6 .
https://uchebnik.mos.ru/catalogue
HenpepbiBHBIE CilyyaliHbI€ BETMYHHBI
3 (pactipenienieHus ), MOKa3aTeIbHOE U 4 bubamorexa MO
pacipei ’ https://uchebnik.mos.ru/catalogue
HOPMAJIBHOE paCpeIeIICHUS
4 Pacopenenenune I[Tyaccona 2 bubmnorera MII
peit y https://uchebnik.mos.ru/catalogue
5 CBs3b MEXY CIIYYalHBIMU BEINYNHAMUA 6 Eubmrorexa MIIIT
Ay ey https://uchebnik.mos.ru/catalogue
6 O0001IeHNE U CUCTEMATU3ALINS 3HAHUN 11 1 bubmmorexa MQHI
https://uchebnik.mos.ru/catalogue
OBIIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME
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