MUHUCTEPCTBO NPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

MUHHUCTEPCTBO OBPA3OBAHMS U HAYKH HUKETIOPOJICKOM OBJIACTH

JAEITAPTAMEHT OBPA3OBAHUA I'OPOACKOI'O OKPYT'A 'OPO/J AP3AMAC

MBOY CHI Ne6 um. A.C. MakapeHko

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
Ha 3acemanuu IIMO Ha 3aceJaHuu npukazom MBOY CIII
yuutenent 'I11 METOAUYECKOTO COBETA No6 um. A.C. MakapeHko
npoTokos Nel npoTokoJ Nel No 249 ot 30.08.2024r.
ot 28.08.2024r. oT 29.08.2024r.
PABOYASA ITPOT'PAMMA
(ID 4215638)

yueOHoro npeamera « BeposiTHOCTb U CTATUCTUKA. YTJIy0JIeHHbIH YPOBEHb)»

it ooyuatomuxcs 10-11 kmaccos

r.o.r. Apzamac 2024



MNOACHUTEJBHASA 3AIINCKA

YueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
IPOIOJDKEHUEM U PA3BUTUEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOnE€HHOro ypoBHS Ha ypOBHE
cpeaHero ooOmiero oOpa3oBaHMA. Y4YeOHBIH Kypc MpeaHasHadeH i (opMUpOBaHUS Y
00y4aroIuXxcsl CTaTUCTUYECKOM KyJIbTYpbl M IOHMMaHHUS POJM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA NIl M3y4YCHHS CIYYalHBIX COOBITHH, BEIMYHH M IPOIECCOB.
[Tpu u3ydeHun Kypca oboramaroTcs HpeACTaBICHUs OOYYarOLIMXCS O METOAAX HCCIIENOBaHUS
M3MEHUYMBOIO MHpa, DPA3BUBAETCS I[OHMMAHUE 3HAUYMMOCTH U OOIIHOCTHM MaTeMaTHYECKHX
METOJOB IO3HAHHA KaK HEOTbEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MUPOBO33pPEHUS.

Copnepxanne y4eOHOro Kypca HalpaBiI€HO Ha 3aKpelyieHHE 3HAHUH, MOJIyYEHHBIX MpHU
U3y4EeHUH Kypca Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHusi, U Ha Pa3BUTUE MPEACTABICHUN O
CIIy4alHBIX BEJIMUYMHAX M B3aHMMOCBA3SIX MEKIY HUMH Ha BaXHBIX IIPUMEpaXx, CEOKEThI KOTOPBIX
HOYEPIHYTHI U3 OKPYKaIOIIero Mupa. B pesynbprare y o0ydyaromuxcst JOJKHO CHOPMUPOBATHCS
npefcTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKMX MOJAENX,
UCIOJB3YEMBIX JUISl ONHCAaHUS AHTPOIIOMETPUYECKUX M JAeMOrpaUyecKux BEIMYUH,
HOTPEIIHOCTE B pPa3IUYHble poOJAa H3MEPEHMAX, JJIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHH M IPOLECCOB B OOIIECTBE.
VYuebHblil Kypc sBisiercss 0a30d JUIs OCBOEGHHS BEPOSTHOCTHO-CTATUCTHYECKHX METOJIOB,
HEOOXOUMBIX CHEIHAIMCTaM HE TOJIbKO MHKEHEPHBIX CHEUAIbHOCTEH, HO TaKXKe COLUAIbHBIX
U TCUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HayKH B 3HAYMTEIbHOH Mepe
UCIOJIB3YIOT anmapar aHaium3a OonblIMX JaHHbIX. LleHTpanbHyr0 dYacTh ydeOHOro Kypca
3aHHMaeT OOCYXJeHHE 3aKOHa OONbIIMX Yucel — (YHIAMEHTAJIbHOTO 3aKOHAa MPUPOBI,
UMEIOILEro MaTeMaTHYeCKYI0 (hOpMaIN3ALUIO.

B cooTBeTcTBMM C yKa3aHHBIMH IIEJIIMH B CTPYKType yueOHOro Kypca «BeposTHOCTb U
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BbIIENEHbl OCHOBHBIE COJIEp)KATEIbHbIE JIMHUU:
«CrnyuaiiHble cOOBITHS U BEpOSITHOCTU» U «CiryyaiiHble BETMUUHBI M 3aKOH OOJIBLINX YUCEID.

[ToMMMO OCHOBHBIX JIMHUWA B Y4YeOHBIN KypC BKJIIOYEHBI 3JIEMEHTBHI TEOPUH TrpadoB U
TEOPHH MHOKECTB, HEOOXOUMBIE /IS TTOJIHOLIEHHOTO OCBOCHMS MaTepHalla JaHHOTO y4yeOHOro
Kypca U CMEKHbBIX MaTEMaTHUYECKUX y4EOHBIX KYpPCOB.

Conepxxanne yuHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOHM st
dbopMUpOBaHUS TPEACTABIECHUII O pacHpeleieHUd BEpPOSITHOCTEH MEXIy 3HAYCHUSIMU
CIIy4alHBIX BEIMYMH. BakHyr0 4acTb B JTOM COAEPXKATEIBHOM JIMHUU 3aHUMAET HU3y4yeHUE
F€OMETPUYECKOr0 U OMHOMHUAIBHOTIO paclpeieNeHuil U 3HAaKOMCTBO C HMX HEMpPepbIBHBIMU
aHaJ0raMi — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

TeMmbl, CBA3aHHBIE C HENPEPBIBHBIMHA CIYYalHBIMM BEIMYMHAMHU U PACIpPEACIICHUSIMH,
aKUEHTUPYIOT BHHUMaHHE OOYyYaloIMXcs Ha ONUCAHUM W H3YYEHUH CIIydailHBIX SIBIEHUH C
MOMOUIbI0 HemNpepbIBHBIX (yHKIUI. OCHOBHOE BHHMaHHE YHAENSETCS MOKa3aTelbHOMY U
HOPMAJIBHOMY PAaCIIpeIEeICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMUTEIbHOE M3YyYEHHE CBSA3M MEXKIY
CIly4yaifHBIMU BETMYMHAMH U ONMCAaHUE 3TOW CBSA3U C MOMOLIbI0 K03 (duImeHnTa Koppensiuu u
ero BbIOOPOYHOrO aHajora. OTH DJEMEHTBl COJAEp)KaHUS pa3BUBAIOT TeMmy «JlnarpaMMbl
pacceuBaHMs», HM3YYCHHYI0 HAa YpOBHE OCHOBHOrO 00mIero o0pa3oBaHHs, U BO MHOIOM
ONUPAIOTCA HAa CBEJICHUS U3 KypCOB alnreOpbl 1 FT€OMETPUH.

Emé onuH aneMeHT coaepKaHus, KOTOPBIM MPEAIaracTCss Ha O3HAKOMUTEIIBHOM YPOBHE —
II0CJIEI0BATEIBHOCTD CITy4alHbIX HE3aBHCHUMBIX COOBITHI, HACTYNAIOUIMX B €AMHUILY BPEMEHHU.
O3HaKkOMJICHHE C paclpelelieHueM BEPOSITHOCTEH KOJIMYecTBa TAaKUX COOBITMHA HOCHUT
pa3sBUBAIOIIMIN XapaKTep U SABISETCA aKTYalbHbIM Ul OyAYIIMX aOUTYpHUEHTOB, MOCTYIAFOIIUX



Ha Yyd4eOHBIC CICIUAIBHOCTH, CBS3aHHBIC C OOIICCTBCHHBIMH HAyKaMH, IICUXOJIOTHEH |
yIIPaBICHUEM.

Ha usydenue ydeOHOro kypca «BeposATHOCTh M CTATUCTHKA» Ha YIIyOJCHHOM YpPOBHE
otBoauTcs 68 vacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COJIEP KAHUE OBYYEHUS

10 KJIACC

I'pad, csazubIil Tpad, mytu B rpade: mukibl U nenu. CTeneHb (BaJCHTHOCTh) BEPIIMHBIL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyyaliHple 3KCHEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJIEMEHTApHBbIE COOBITUS
(ucxonpl). BeposiTHOCTB ciydaiiHOTO COOBITHS. BIHM30CTh 4acTOTBI M BEPOSITHOCTU COOBITHUH.
Crny4aiiHbI€ OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.

Omnepanuu Haj COOBITHAMHU: INepecedeHue, 00beIUHEHNE, MPOTUBOMOI0KHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEMH.

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE BEPOSTHOCTEH. [lepeBo ciiydaliHOroO SKCIIEpUMEHTA.
®opmyna nonaHoi BeposTHocTu. Popmyia baiieca. HezaBucumelie coObITHS.

BunapHblii ciyyaiiHbIil ONBIT (MCHIBITAHKE), yClleX U Heynada. He3aBucHMble UCTIBITAHUS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

Cepust He3aBucuMbIX HcnbiTaHui bepHymmu. CiyvaliHplii BbIOOp W3  KOHEYHOMU
COBOKYITHOCTH.

CnyuaitHass BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jlmarpamma pacrpesesieHus.
Onepaunyn Hax ciaydyallHBIMM BeluunMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepsr
pacnpenesneHuii, B TOM 4Kciie TeOMETPUIECKOe U OMHOMUAIBHOE.

11 KUIIACC

CoBMecTHOE pacnpeleNieHHe JByX CIlydalHbIX BelnuyuH. HesaBucumele ciydaiiHble
BEJIMYMHBI.

MaremaTnueckoe OXHJaHUE CiydailHOW BenuuMHbl (pacmpeaenenus). [Ipumepsr
NPUMEHEHHUS MaTeMaTH4ecKoro OXKuJaHus (cTpaxoBaHue, JjoTepesd). MaTemaruueckoe
OXXHJaHWe OMHApHOU cimy4ailHOW BenWuuHBI. MaTemaThuueckoe 0KMJIaHUE CYMMBI CIy4alHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’KUJaHuEe T€OMETPUUECKOT0 U OMHOMHUAIBHOTO pacIpeieIeHHM.

Jucniepcuss M CTaHAApPTHOE OTKJIOHEHHE CIy4alHOW BENMYMHBI (pacmpeneseHus).
Hucniepcusi OMHApHOW CioydyalHOW BENWYWHBI. MareMaTuueckoe OXHIaHUE TPOU3BEIACHUS W
JUCIIEPCUsl CYMMBI HE3aBUCHMBIX CIIy4alHBIX BEIWYMH. J(Ucrepcust U CTaHAAPTHOE OTKIOHEHHE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacnpeeneHusl.

HepasenctBo UYeObiméBa. Teopema YeObiméBa. Teopema bepHymin. 3akoH OonbIIMX
yucen. BpiOopounslif MmeTox wuccnenoBanuil. Bribopounsie xapakTepucTuku. OlLeHHBaHHE
BEPOATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIINX TUIIOTE3 ¢ MOMOUIBIO
W3YYEHHBIX paclpeaeacHuil.

HenpepoiBable cinydaiinbie BeauyuHbl. [Ipumepsl. DyHKIUS TIOTHOCTH BEPOATHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpelieJIeHMe M €ro CBOWCTBA. 3aJaud, NPUBOAALIUE K
MOKa3aTeIbHOMY pacHpeleNeHN0. 3aJayd, NPUBOAAIIME K HOPMAaJIbHOMY paCIpEeIICHHUIO.
OyHKIUS TIOTHOCTH BEPOSTHOCTH IIOKA3aTENBHOIO paclpeAeieHus, (QYHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMabHOro pactpezencHus. OyHKIUsa NIOTHOCTH M CBOMCTBA HOPMAJIBHOIO
pacnpeeneHusl.

[TocnenoBarenbHOCT, OAMHOYHBIX HE3aBHCUMBIX COOBITUH. 3anayu, NpPUBOISAIIME K
pacupenenenuro Ilyaccona.



KoBapuanust nByx cinydaiHeix BenuunH. KodpduimeHT IUHEHHOW KOppEsIuu.
CoBmecTHBIC HAOMIOIEHUS BYX BeIHunH. Beibopounslii koadduuuent koppensaun. Paznuyne
MEXly JIMHEHHOW CBSI3bI0 M MPUYMHHO-CJIEACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METON
HAaUMEHBIINX KBaJPATOB.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTDb U CTATUCTHKA» (YTJIYBJIEHHBI YPOBEHbB) HA YPOBHE
CPEJHETI'O OBLIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOY4YaIOIIETOCs KaKk aKTHBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOr0 OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBICHHM, NPOLEAYyp TPa)xITaHCKOTO OO0IIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMHU M Ha3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakIaHCKON MJEHTUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHMSIM POCCHUUCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHWE JIMYHOTO BKIJA/a B MOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyKIeHUH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETYIspHas Qu3nueckas akTUBHOCTD),
buznUECKOe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIHHON JEITETFHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Hs, UHTEpEC K pa3iuuHbIM cdepam
MpoeCCHOHAIBHON ACSITEIIPHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKCHHUSIMHU, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oyayiieil mnpodeccur U pearTu3oBbIBAaTh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbl, IOHUMaHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
NI00aTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMAaTHYECKUX 3HAHUW ISl pelIeHHs 3a7ad B 00JacTH OKPYKAIOUIEH Cpelbl, MIIaHUPOBaHUE
ITOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTEMaTU4YeCKOW HayKHu Kak cepbl



YEJIOBEYECKON JEATEIBHOCTH, OTANOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALNH,
OBJIQJICHUE SI3BIKOM MATEMAaTUKHA U MAaTEMaTU4YECKON KYJIbTYpOH KaK CPpEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCT HHAUBUAYAIBHO U
B I'PYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC IMPH3HAKH MaTEMaTHUYECKHMX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMYIUpOBaTh ONPEAEICHUS MOHATHH,
yYCTAaHABJIMBATh CYIICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui 0000OUICHHA W
CPAaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEOOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC M
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYHS B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IpeliaraTb KPUTEpUU JJs  BBIABICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (MpsiMble U
OT IPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTALUIO, MPUBOAUTH NIPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOASIMM ¢ Y4ETOM CaMOCTOSTEIBHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUPOBAThH
BOIPOCH], (UKCUPYIOIIME NPOTUBOpEUHe, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAHHE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUS U BBIBOABI IO pe3ysibTaTaM MpPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U AJIs
peleHus 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBaTh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh  WH(POpMAIMIO, TPEACTaBIATh €€ B  pasIUuHBIX  (opMmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS
Oo0menne:



BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSMU M ULEISIMU
0O01lIeHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHMS] B YCTHBIX M MHUCHbMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY peHIeHHs 3a/Jayd, KOMMEHTHUPOBATh MOJYyYCHHBIN
pe3yJbTaT;

B XOJie OOCYXKIECHHsI 3aJaBaTh BOIPOCHI IO CYIIECTBY 0OCYXkIaeMoil TeMbl, MpoOIEMbI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEIECHHBIE HAa IOMCK PELIEHMs], CONOCTaBISTh CBOU
CYXKICHHS C CY)KIEHUSIMU JPYTMX YYaCTHHUKOB JMajora, oOHapyXUBaTh pa3jiHuue U CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIIATh PEe3yJNbTaThl PELICHHUS 3a/ladyd, JKCIEPUMEHTa, HCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMarT BBICTYIUICHHS C Y4€TOM 3aJad [pe3eHTAlud U
0COOCHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIE YHUBepPCaIbHbIE YUeOHbIe TeilicTBUS

Camoopranusauus:

COCTaBJIATH IUIaH, aNTOPUTM pEIICHHs 3aJadyd, BBIOMPATh CIIOCO0 peIIeHHs ¢ y4&ToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEILHON pepIeKCHN KaK OCO3HAHUS COBEPLIAEMBIX JCHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3yiibTaTa PEHICHHsI MaTeMaTHYeCKON 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HAl/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPUUYMHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHsI Pe3yJIbTaTOB EATEIBHOCTH, HAXOAWUTh OIIMOKY, /1aBaTh
OLIEHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThl IpU
pemeHnr y4eOHBIX 3a1a4, MPUHAMATh [ENb COBMECTHOH JeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpeleniaTbh BUIbl padoT, JOroBapHBaThCs, 0OCYKIATh
MIPOIIeCC U PE3YNbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBHITIOJHATH CBOIO 4YacTh PabOThI W KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JIEHAaMH KOMaHJbl, OLIEHMBAaTh KaueCTBO CBOEro BKJaJa B OOIIMH MPOIYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy 10 kiaacca o0ydaromuiicst HAyIUuTCs:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: Tpad, IIOCKU rpad, cBsI3HBIN rpad, myTh B rpade,
IETIb, ITUKII, IEPEBO, CTENICHHh BEPIIMHBI, IEPEBO CIYYAHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: CIyYalHBIM SKCHEpUMEHT (OmIbIT), Cly4yaiiHoe
CcOOBITHE, DJIIEMEHTApPHOE CIyYalHOE COOBITHE (DJIEMEHTApPHBIM HMCXOJ) CIIY4ailHOTO OTIBITA,
HaXOJIUTh BEPOSATHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaxoJUTh W (OPMYITHPOBATH COOBITHA: TEpECEUYCHHE, OOBEIUHECHUE TaHHBIX COOBITHH,
COOBITHE, TPOTHUBOMOJIOKHOE ITAaHHOMY, HCIOJb30BAaTh AWArpamMMbl Oilfiepa, KOOPAMHATHYIO
OpsIMyI0 JJisi pelIeHus 3ajad, I0JIb30BaThCcsi (OPMYNION CIIOXKEHHS BEpPOATHOCTEH st
BEPOSTHOCTEW ABYX U TPEX CIy4ailHBIX COOBITHH;

ONEpUpPOBaTh MOHATHUSAMHU: YCIOBHAas BEPOSTHOCTh, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOTO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU COOBITHH ¢



MOMOIUIbIO MpaBUja YMHOXKEHHS, JepeBa CIy4alHOTO OIBITA, UCIONb30BaTh (HOPMYIy IMOJHOMN
BeposTHOCTH, (popmyny baiieca mpu perneHun 3amad, onpeneisiTh He3aBUCUMOCTh COOBITHIA 110
dbopMyIie 1 O OpraHu3aliy CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh M3YYEHHbIE KOMOHMHATOpHBIE (DOPMYNBI JJsl TEPEUYUCIICHUS DIIEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITUI CIIy4alHOTO OIbITa, pEIICHUs 3aJady 10 TEeOopuu
BEPOSITHOCTEM;

CBOOOZHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CIy4ailHBIA OMBIT (UCIBITAHUE), YCIEX U
HeyJaya, HE3aBUCHMBbIC WCIBITAHHS, CEpUsl HCIBITAaHWHA, HAXOJUTb BEPOSTHOCTU COOBITHIA: B
CEepHUM UCIBITAHUN J0 MEPBOro yclexa, B CEpUM UCIbITAHUN bepHyIn, B ONBITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEYHOIH COBOKYITHOCTH;

CBOOOAHO  OmepupoBaTh  MOHATHSAMH:  Cly4ailHass  BeJIMYMHA,  paclpe/elieHue
BEPOSTHOCTEH, TUarpaMMa pacrpeneieHus, OMHapHas ciy4aiHas BeMYMHA, T€OMETPHUYECKOE,
OMHOMHUATIBHOE pacIpe/ieTICHHE.

K xonimy 11 kiaacca o0y4aronuiicss HAy4YnuTC:

ONEpUPOBATh MOHATUSAMH: COBMECTHOE pACIpEACIICHHE [IBYX CIIy4ailHbIX BEJIMYMH,
HCII0JIb30BaTh TaOJIUILy COBMECTHOI'O PACIIPEAEICHUS IBYX CIIy4alHbIX BEJTUYMH JUISl BbIICIICHUS
pacupeneneHus Kax/a0M BeITUYUHBL, ONPeIeIeHUs HE3aBUCUMOCTH CIIy4ailHbIX BEJINYUH;

CBOOOJHO ONEPUPOBATh MOHITHEM MAaTEMATUYECKOTO OKUJAHUS CIy4allHON BEIMYMHBI
(pacnpenenenus), MPUMEHSITh CBOMCTBA MaTEMaTHYECKOTO OXUIAHWS IPU PEIICHUU 3ajad,
BBIYUCIISITH MATEMATUIECKOE OXKHIaHHEe OMHOMHAIBLHOTO M TEOMETPUIECKOTO paclpeieeHuH;

CBOOOZHO OINEpPHPOBATh MOHATHSAMHU: TUCIEPCUS, CTaHJAPTHOE OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIIEPCUM CIIy4alHOM BEIMYMHBI (pacHpelesieHus) IMpU
pEelICHUN 3a/1ad, BBIYUCIATH AUCIEPCUI0 U CTaHIAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro U
OMHOMHUAIBHOIO paclpeaeIeHuil;

BBIYUCIIAT  BBHIOOPOYHBIE XapaKTEPUCTUKU TIO JIaHHOW BBIOOPKE U  OLICHMBATh
XapaKTepUCTHUKN TE€HEpPAJIbHOM COBOKYIMHOCTH JAHHBIX IO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOATHOCTU COOBITUH M TNPOBEPATh NPOCTEHIINE CTATUCTUYECKUE THUIOTE3BI,
MIOJIb3YSICh U3YUEHHBIMU PACIPEACIICHUSIMHU.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosan4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumenoBanue
n/ pa3jiejioB U TeM Bcer | Konrpoabn IIpakTH4yeck (unppornic)
n NporpamMmel 0 ble padoThI ue padoThbl obpasoparebHbie
pecypchl
bubanoreka IJOK
1 OJeMeHThI 3 1 https://m.edsoo.ru/7f41b
TeopHuu rpagos acc
Cnyyalinbie bubnuoteka [JOK
OIBITHI, https://m.edsoo.ru/7f41b
CIIy4JaitHbIe acc
2 3
COOBITHS U
BEPOSATHOCTH
COOBITUI
Onepanuu Haj bubnmoreka [JOK
MHO>KE€CTBAMH 1 https://m.edsoo.ru/7f41b
3 COOBITHSIMH. 5 acc
Cnoxenue u
YMHOXEHHUE
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BEPOSITHOCTEH.
VYcnoBHas
BEPOSTHOCTb.
HeszaBucumeie
COOBITHS
bubnunoreka LIOK

DIIEMEHTBI 4 https://m.edsoo.ru/7f41b
KOMOMHAaTOPUKHU acc
Cepun bubmuorexa [JOK
MOCIIEI0BATEIbH https://m.edsoo.ru/7f41b
BIX UCITBITAaHUH. acc
HcnbiTanus
bepnynu. 5
CryqaitHbiii
BBIOOD U3
KOHEYHOM
COBOKYITHOCTH
Crryuaiinbie bubnuoreka [{OK
P — 14 1 https://m.edsoo.ru/7f41b
pacnpeneneHus ace

OBUIEE

KOJIMYECTBO

YACOBIIO 34 2 0

I[TPOTPAMME

11 KJIACC

e HaumenoBanu | KoanyecTBo 4acoB DJIeKTPOHHbBIE

© | epa3geaoB n (uudgposbie)

ll;/ Tem Bcer | KoHTpoabH IIpakTHYeck 0Bpaz0OBaTENBHBIE

nporpaMmb 0 ble padoThI ne padoTsbl pecypesl
but6mmorekxa [IOK

3aKkoH OOoMbIIMX 5 1 https://m.edsoo.ru/7f41b
YHUCEIL acc
eMEeHTEL bubmuoreka [{OK
MATEMATHIECKO 6 https://m.edsoo.ru/7f41b
W CTaTUCTUKH acc
HenpepoiBHbIe but6mmoreka [IOK
cllyyaiiHble https://m.edsoo.ru/7f41b
BEJIMYUHBI acc
(pacupenenenu 4
1),
MOKa3aTeabHOe
1 HOpMaJIbHOE
pacmpeneneHus
Pacnipenenenue ) bu6muorexa [JOK
ITyaccona https://m.edsoo.ru/7f41b
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acc

CBs3b MEXKIY

bubnunoreka LIOK
https://m.edsoo.ru/7{41b

CIIy4YailiHBIMU 6
BEIIMYMHAMU acc
O600mmeHue u BI/I6J'I.I/IOTeKa LHOK
CHUCTEMAaTH3aIlH 11 https://m.edsoo.ru/7f41b
s 3HAHUM ace

OBILIEE

KOJIMYECTBO 14

YACOBIIO

I[TPOTPAMME
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