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IMNOACHUTEJIBHASA 3AIINCKA

VYueOHbii kypc «BeposTHOCTP M CTaTUCTUKa» YIrIyOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca
yriyOJnEHHOTO YPOBHS Ha YPOBHE CpEHEro 00I1Iero oopasoBaHusi. Y4eOHbINA Kypc
npenHa3HavyeH Jisi OpMUPOBaHUS Y 00yHAIOUIUXCSl CTATUCTUYECKON KYJIbTYPHI U
NNOHUMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYEHHUS CIIyYalHBIX COOBITHM, BEIWYMH U mporneccoB. [Ipu u3ydyeHuu Kypca
oOoramjaroTcsi MPEACTaBICHUs OOyYaloIIMXCS O METoJax MCCIeA0BaHUs
U3MEHUMBOIO MHpA, pa3BUBAETCA TMOHMMAaHWE 3HAYMMOCTA M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB INO3HAHUS KAaK HEOTHEMJIIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepxanne y4eOHOrO Kypca HAmpaBlIeHO Ha 3aKpeIUICHHe 3HAHUH,
MOJTyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIEro oopazoBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBSA3AX MEXKIY
HUMH Ha BaXXHBIX NPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0y4arommxcsi 10JKHO chOPMUPOBATHCSA MPEICTABICHUE O
Haunbosee yrnoTpeOUTEeNbHBIX U OOIIMX MATEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIsL  ONMHCAHWS  AHTPOIIOMETPUYECKUX W JeMorpauueckux  BEJIUYMH,
NOTPEIIHOCTE B pa3iMyHbIe pOJa H3MEPEHMSIX, UIMTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MTPOLIECCOB
B oOmiecTBe. YUeOHBIM Kypc SBisIeTCS 0a30i JJIT OCBOCHHS BEpPOSTHOCTHO-
CTaTHUCTUYECKUX METO/I0B, HEOOXOAUMBIX CIIEHUATNCTaM HE TOJBKO MHKEHEPHBIX
CIIELMAIBHOCTEN, HO TAaKXE€ COLMAJIbHBIX M ICUXOJOTHMYECKUX, IOCKOJIBKY
COBpPEMEHHbBIE OOILIECTBEHHbIE HAYKHA B 3HAUUTEJIbHOM MEpe MCHOJb3YIOT anmapar
aHanu3a OONbIIMX JaHHBIX. LleHTpanbHYIH0 YacTh Y4YEOHOro Kypca 3aHUMAeT
oOCyXJieHHe 3aKoHa OOJIBIIMX Yucel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIH,
HUMEIOIIET0 MAaTEMaTHYECKYI0 (POpMalIN3alIUIO.

B cooTBercTBUM ¢ YyKa3aHHBIMU LIE€JSIMH B CTPYKType YyueOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YTrIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
conepkatenbHble TUHUN: «Ciay4aiiHble cOOBITHS M BeposTHOCTU» U «CiyuyaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID).

[ToMUMO OCHOBHBIX JIMHUN B Y4EOHBIH KypC BKIJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOpPUH MHOXKECTB, HEOOXOIUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
MaTepualia JaHHOTO Yy4eOHOTro Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpCOB.

Copepxanne nuHuKM «CiydaliHble COOBITHSIT U BEpPOSITHOCTH»  CIIYKHT
OCHOBOU 711 (pOpMUPOBaHUS TMPEACTABICHUN O paclpefeieHuH BEpOSITHOCTEN
MEK1y 3HAYCHUSIMU CIIyYalHbIX BEJIMYUH. BakHy10 4acTh B 3TOU COAEpKATEIBbHOU
JIMHUY 3aHUMAET U3yYEHHUE FEOMETPUUYECKOI0 U OMHOMHAIBHOIO paclpeaesieHuld U



3HAKOMCTBO C WX HENPEPBIBHBIMU aHAJIOTaMH — IOKAa3aTEIbHBIM U HOPMAJIbHBIM
pacnpeneneHusIMu.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYalHBIMU BEJIMYMHAMU U
pacrpeieieHUsIMM, aKIEHTUPYIOT BHUMAHUE OOYYaIOIIMXCS HAa OINUCAHUU W
W3YYCHUU CIyYalHBIX SBJICHUN C MOMOIIBIO HETPEpBhIBHBIX (PyHKIUH. OCHOBHOE
BHHMAaHUE YAENSIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeacICHUSIM.

B ydebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE HU3YyUYCHHE CBSI3H
MEXIy CIy4yalHbIMM BEJIMYMHAMU U OINHUCAHUE ITOM CBSA3U C TOMOIIBIO
kodhumreHTa KOppensiuu M €ro BBIOOPOYHOTO aHajgora. T DJIEMEHTHI
COJZIEpKaHMS Pa3BUBAIOT TeMY «JlHMarpaMmbl pacCEeMBaHU, U3yUECHHYIO Ha YPOBHE
OCHOBHOTr'0 0011ero 00pa3oBaHHsi, U BO MHOTOM OIHUPAIOTCS HA CBEACHUS W3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé ommH  »SIeMEeHT  coAepKaHWs, KOTOpPbIA  Mpeajaraercss  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIEJI0BATEIbHOCTh CIyYalHbIX HE3aBUCHMBIX
cOOBITHH, HACTYMAIONIMX B €IMHUIY BpeMeHU. O3HAKOMJIEHUE C pacipeneeHueM
BEPOSITHOCTEW KOJIMYECTBA TAaKUX COOBITUHA HOCUT pPa3BUBAIOUIMN XapakTep U
SIBJISIETCS aKTYaJIbHBIM ISl OyAyIIUX aOUTYpPUEHTOB, MOCTYMHAIOMIUX HAa yYCOHBIC
CIICIMAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, TICUXOJIOTUEH U
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro Kypca «BepoATHOCT, W CTaTUCTHUKa» Ha
yIIIyOJIeHHOM YypoBHE oTBoautcs 68 wacoB: B 10 kiacce — 34 uaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 gac B Henemo).



COJEPXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HbIil rpad, myTu B rpade: uukibl U nenu. CteneHb (BaleHTHOCTD)
BepiuHbl. ['padsl Ha mockocTH. [lepebs.

CrydaifHple SKCTIEPUMEHTHI (OTIBITHI) U CITyYalHbIE COOBITHSA. DIeMEHTApHbIE
coObITHs (MCX0/bl). BeposTHOCTH ciiydaltHOTO COOBITHSA. BIHM30CTh YacTOTHI U
BeposITHOCTU ~ coObiTuil.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMU
3JIeMEHTapHBIMU COOBITUSIMHU.

Onepauuu HaJ COOBITUSIMU: TIEpECEUEHUE, 00BEIUHEHNUE, TPOTUBOMOJIOKHBIE
coObrTus. Jlnarpammer Ditnepa. @opMyina CIOKEHHSI BEPOSITHOCTEH.

VYciioBHass BEPOSITHOCThb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO CiydarlHOro
skcniepuMmenTa. Popmyiia onHou BepostTHocTH. Dopmyna baiieca. HeszaBucumeblie
COOBITHSI.

bunapHbIi cily4ailHblid ONBIT (MCOBITAHKE), YelieX U Heynada. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUN 10 mepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranmit. TpeyroapHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHUMBIX HcnblTaHuld bepnymnu. Ciy4ailHelid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BennuunHa. Pacnpenenenwe  BeposiTHocTed.  Juarpamma
pacnpenenenud. Onepanuu HaJ Cly4YallHbIMM BeIuYuMHaMK. buHapHas ciiyyaiiHas
BeqmuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE T[EOMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMeCTHOE pacnpefeneHie JByX CilydalHbIX BenudyuH. HesaBucumeble
Cly4yailHble BEJIIMYMHbL.MaTeMaTUYeCKOEe OXHUAAHUE CIYyYallHOW BEJIIMYHUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremaTHUecKoe OXHUAaHHEe OWHApHOW CiaydalHON
BEJIIMYMHBI. MaremMaTudyeckoe OXHUJAHUE CYMMBbl  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe OKHJIaHUE r€OMETPUYECKOTO " OMHOMUAIBHOTO
pacIpeecHUM.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHECHWE  CIYYaWHOM  BEIIMYUHBI
(pacupenenenus). Jlucnepcus OMHapHOU ciydailHON BelnM4nHbBL. MaTeMaTudeckoe
O0XXUJAHHE TMPOU3BEACHUA U JHUCHEPCHUs] CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcus MW CTaHAAPTHOE OTKIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.



11 KIIACC

HepasenctBo YeOrbiméBa. Teopema UeOwméBa. Teopema beprymmm. 3akoH
Oonpmmx  uyucen.  BpIOOpouHBIH  METOJ ~— MccienoBaHHWil.  BeiOopouHbie
xapakTepucTuku. OLeHUBaHUE BEPOSITHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOLIBIO U3YUYEHHBIX PACIPEICICHUN.

HenpepriBHble cnydaiinble BenuuuHbL. [Ipumeppl. DyHKUUA IIOTHOCTH
BEPOSATHOCTH pacnupenesieHus. PaBHOMepHOE pacnpeneneHre M ero CBOMCTBA.
3aiauu, NpUBOASIINE K NTOKA3aTEIbHOMY PACIPEAEICHUIO. 3a/1auu, IPUBOISIINE K
HOpPMaJIbHOMY pacIpeeneHuIo. OyHKIMA IJIOTHOCTH BEPOSTHOCTH
MOKA3aTeJIbHOTO pacipeiesieHus, PyHKIUS MIIOTHOCTU BEPOSATHOCTH HOPMAJIbHOTO
pacnpeneneHusa. OyHKIUSA INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACTIPENCIICHMUS.

[locnenoBarenbHOCTh  OAMHOYHBIX ~ HE3aBUCHUMBIX  COOBITHMI.  3amauw,
npUBOAIIME K pacupeneneHuto [lyaccona.

KoBapuanust nByx ciaywyadiHbix BenuuuH. Kosdduinuent nuneiHon
koppensiuud. CoBMeCTHble  HaOMIOAEHUS  JIBYX BEIWYMH. BbIOOpOUHBIN
kodhunueHT xoppemsiuu. Paznuure MexIy JWHEWHOW CBS3BI0O W MPUYHMHHO-
CJIEICTBEHHOMU CBA3bI0. JIMHEHasA perpeccus, METOI HAaMMEHBIIINX KBAIPATOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOro0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4Je€Ha  POCCUMCKOro  0OIlecTBa,  MpPEICTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TPakKIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUAMHY ¥ Ha3HAYCHHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMECHEHUEM JOCTH)KEHUHM HAyKH M JEATEIIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pu3nUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) TPy10BOI0 BOCTIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANIPABIECHHOCTH;

7) 3K0JI0TrN4eCKOTr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIHSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00ATBPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMaTHMYEeCKHUX 3HAHWN IS pelieHdus 3agady B 00JacTu
OKpYXawuel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTUYeCKOM HayKh Kak c(]epbl 4YenoBEYECKOW MAesTeTbHOCTH, JTamnoB €&
pa3BUTUS M 3HAYMMOCTH IS Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTe€MaTUKU W MaTeMaTUYeCKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBuU:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUHW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHHs] TIOHATUM, YyCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS JJIs1 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIMMOTO aHAJTN3a;

BOCIIpUHUMATh,  (opmMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSIX, MpEIIaratb KPUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbl€ U OT MPOTUBHOTO), BHICTPAUBATh ApPTryMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh CMmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YU4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3soBble uccienoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSIMHU, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
NPOBENEHHOTO  HAOMIONECHMS, WCCICNOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BBIJABUTATh
MPEATNOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JACUIIMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PEUICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PaA3IMYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
npoOeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXXJICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMKM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHMUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHbHON  pedJeKCHUd KaK  OCO3HAHUS
COBEpILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISl TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YJIhbTaTOB JCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYX HAaTh MPOIECC W Ppe3yJbTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaHIbI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

cBOOOJHO OMEepUpOBaTh MOHATUSAMU: Tpad, miuockuil rpad, cBA3HBINA rpad,
nyTh B Tpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JACPEBO CIYy4YaHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATUSIMH: CIy4YailHbI SKCHEPUMEHT (OIBIT),
ClIy4ailHO€ COOBITHE, PJIEMEHTAPHOE CllydyallHOe COOBITHE (JIEMEHTAPHBIN MCXO)
CIy4allHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIMU;

HAXOJuTh U (popMyJIHpOBaTh COOBITHUS: MepecedeHre, O0beAMHEHUE TaHHBIX
COOBbITUH, COOBITHE, MPOTHBOINOJIOKHOE JAHHOMY, HCIOJIb30BaTh JIUArpaMMbl
Dilsiepa, KOOPAMHATHYIO MPSMYIO JUJIsi PEIICHUsI 3a/1ad, MOJIb30BaThCsl (HOpMyIIon
CJIOYKEHUSI BEPOSTHOCTEH JIJIs1 BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITUN;



OIEpPUPOBATh  IOHATHUIAMMU: YCIOBHAs  BEPOATHOCTb,  YMHOXXEHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOTO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOLIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4aifHOTO OTBITa, HMCMIOJb30BaTh (HOPMYIy MOJHOM BEPOSTHOCTH, (HOPMYITY
Baiteca mpu pemiennn 3a1a4, onpeaensaTh HE3aBUCUMOCTh COOBITHI TI0 hopMyJie U
110 OpraHU3aluy CIyYailHOTO SKCIEPUMEHTA;

OPUMEHSATh M3yUYECHHbIE KOMOWMHATOpHBIE (OPMYJbl JJisi MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOI'O OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TOHATUSMU: OWHAPHBIA  CIyYalHBIA  OIBIT
(ucripiTaHue), ycrex W HeyJlaya, He3aBUCHMbIC HCIIBITAHUS, CepUsl HCIBbITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUWA 10 MEPBOrO yclexa, B
Cepuu UCHbITaHUM bepHyiu, B OMbITE, CBA3aHHOM CO CIy4YailHbIM BHIOOpOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO ONEpUPOBATh MOHATHUAMMU: CIyyaiiHas BEIMYMHA, pacIpelesieHHe
BEPOSITHOCTEH, AMarpamMma pacrpejiesieHusi, OuHapHas clydailHas BeJIMYWHA,
reoMeTpruyYecKoe, OMHOMHUAIIbLHOE PACTIPEIEIICHHUE;

ONEPUPOBATh TMOHATUSMM: COBMECTHOE PACHPENEIICHHE [BYX CIIy4alHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpPEENICHUs JIBYX CIIy4alHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXXI0il BEIUYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYMUH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTO OKUIAHUS CITyYaillHOW BEJIMYMHBI (pacnpeneiaeHus), IpUMEHITh
CBOMCTBA MAaTEMaTUYECKOTO OXHMAAHUA IIpU PEIICHWHM 3a1ad, BBIYUCIATH
MaTeMaTHYeCcKoe OKuJaHue OMHOMHAIBHOTO U T€OMETPUUECKOT0 paclpeesieHui;
CBOOOJTHO OIEpUPOBATh TMOHATHUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4alHOU BEJIWYMUHBI, IIPUMEHATH CBOWCTBA IUCIEPCUU CIIyYAWHOU BEIWYHHBI
(pactipeiesieHHs) MPU PELIEHUU 3a/1ad, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIIBHOTO PaCIpe/ICICHHIA.

K xoniy 11 kiaacca oOyvaromuics HayIuTCs:

BBIYHCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTHUKN TE€HEPaTbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, NTOJIb3YSACh NU3YYEHHBIMU PACIPEACICHUSIMY,

NPUBOAUTh  TNPUMEPHl  3a/Jad, MPUBOIAIIMX K  MOKa3aTeJIbHOMY
pacmpeneneHno, 3ajxad, MPUBOJAIIMX K HOPMAJIBHOMY  pacCIpeleiCHHUIO.
OnepupoBarh MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO
pacnpeneneHus, QyHKIUs INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO PACIIPECIICHMS,
(YHKIMS IUIOTHOCTH U CBOWCTBA HOPMAJbHOTO PpacCIpelleleHUs ;0NpenesaTh
KOA(pUIIMEHT JIMHEHHON KOPPENSIUHU, BHIOOPOYHBIN KO PUITUESHT KOPPEAIIUHN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne HaumeHnoBanue pa3uesioB
n/m | W TeM NPorpamMmmbl

KoanuyecTBO 4acos

Bcero

KonTtpoibHble
padoThbI

IIpakTuyeckue
padoThbI

DJIeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

1 DnemMeHTHl Teopuu rpados

CrnyualiHble OTBITHI,
2 CIIy4aifHbIE COOBITUS U
BEPOSTHOCTH COOBITHI

Onepanuu Haj
MHOXECTBAMU U
coObrTusIMu. ClioKeHHE U

VYcnoBHas BEPOSATHOCTD.
Hesasucumelie coObITHS

YMHOKEHHUE BEPOATHOCTEH.

ONEeMEHTHI
KOMOWHATOPUKH

Cepuu nociea0BaTEIbHBIX
ucnblTanuil. Mcnibitanus

5 bepnynnu. CiyyaiiHblid
BBIOOD M3 KOHEUHOU
COBOKYITHOCTH

CiyyaiiHble BEJIMYUHBI

pacrmpeneneHus

14

OBILEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

34




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeEM
NMPOrpamMMbl

KoauuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OOJBLIMX YUCET

DJIEMEHTHI
MaTeMaTHYECKOH
CTAaTUCTUKHU

HenpepriBHbie
CITydaiiHble BEJTUYNHBI
(pacripeneneHus),
MOKa3aTeNbHOE U
HOpMaJIbHOE
pacnpeneneHus

Pacnpenenenue
Ilyaccona

CBs13b MEXITY
CIIy4YailHbIMU
BEJINYHHAMH

O06o0061IEHE U

CUCTeMaTHu3alus 3HaHUN

11

OBILEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

I'pad, cBsa3ubIi Tpad,
IpeJICTaBICHHE 3a/1a4H C
MOMOIIBIO Tpada

Crenenb (BaJIGHTHOCTB)

BepmuHbL. [1yTh B rpade.

Ieny v UKL

I'pads! Ha mIOCKOCTH.
JepeBo ciry4aiftHOro
IKCTIIEPUMEHTA

Ciyuaiinbie
AKCTICPUMEHTHI (OTIBITHI)
U CIIy4aiHble COOBITHS.
DneMeHTapHbIe COOBITUS
(ucxonipl)

BepositHOCTB
CIIy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHI B
OMBITAX C
PaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU
COOBITHSMH




BepostHocTh
CIIy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHIT B
OTIBITaxX C
PaBHOBO3MOYXHBIMHU
3JIeMEHTapHbIMU
COOBITHSIMHU

[Tepeceuenue,
00bEeTMHEHNE MHOXKECTB
1 COOBITHA,
IIPOTUBOIOJIOXKHbBIE
coObITus. Popmyina
CJIO’KEHHUSI BEPOSTHOCTEN

VYcnoBHas BEPOATHOCTD.
YMHOXeEHUE
BeposiTHOcTel. Dopmyna
YCJIIOBHOU BEPOSTHOCTH

VYcnoBHas BEPOATHOCTb.
YMHOXeHUE
BeposiTHOCTeN. Dopmyna
YCJIIOBHOU BEPOSTHOCTH

10

dopmyiia MOJTHOU
BEPOATHOCTH

11

®dopmyna baiieca.
HezaBucumeie coObITUSA

12

Kom6unatopHoe
MPaBUIIO YMHOXKEHUS.
IIepecTtanoBku U
dakropuan




13

Yucno coueTaHui.
Tpeyronpuuk [lackans

14

®opmyia buHOMa
Herorona

15

KontposnbHas padora
Nel: "T'padml,
BEPOSITHOCTH,
MHOX€ECTBa,
KOMOHWHATOpHKA"

16

bunaphbIil ciydaiiHbIi
OTIBIT (UCTIBITAHNUE),
ycrnex U HeyJaua.
He3zaBucumbie
ucnsitanus. Cepust
HE3aBUCUMBIX
WCTIBITAHUH 70 MIEPBOTO
ycrexa

17

Cepus HE3aBUCHUMBIX
WCIIBITAHUH 70 TIEPBOTO
ycrnexa

18

Cepus HE3aBUCHUMBIX
ucneITaHui bepnyim

19

Cry4aitHblii BHIOOp 13
KOHEYHOW COBOKYITHOCTH

20

[IpakTuyeckas pabora c
HCIIOJIb30BAaHUEM
AJICKTPOHHBIX TAOJIUIL

21

Crnyualinas BelIMUYUHA.




Pacnpenenenune
BEPOSATHOCTEM.
Huarpamma
pacnpezeneHus

22

Omneparuu Haf
CIIy4YailHBIMU
BenMuuHamu. [Ipumepsl
pacrnpeeneHui.
bunapHas ciyvaiinas
BEJIMYMHA

23

I'eomerpuyeckoe
pacrpesicyiecHHe.
bunomMmanbHOE
pacmnpeneneHue

24

MaremaTtnueckoe
OKUJaHUE CITy4alHOU
BeananHBL. COBMECTHOE
pacrpeiesieHue IByX
CIIy4YalHbIX BEJIMYNH

25

He3zaBucumpbie
CIIy4YailHbI€ BEJTNYMHBI.
CaoiicTBa
MaTeMaTHYECKOTO
0>KHJIaHHUSL.
Maremartnueckoe
OKujiaHue OMHapHOU
CIIy4ailHOM BEJIMYMHBI

26

MaremaTuyeckoe
OXHUJaHUue




T€OMETPUUYECKOTO U
OMHOMHUATBHOTO
pacrpeeneHuit

27

Hucnepcus n
CTaHJapTHOE
OTKJIOHEHHE

28

Jucnepcust OMHApHOI
CIIy4ailHON BEJINYMHBI.
CaolicTBa aucnepcuu

29

Maremarnueckoe
0KUJaHUE
MIPOU3BENEHUS U
JIACTIEPCUS CYMMBI
HE3aBHCUMBIX
CIIyYalHBIX BEIUYUH

30

Hucnepcus
OMHOMHAIIBHOTO
pacrpeeeHusl.
[IpakTuueckas pabora c
HCIIOJIb30BaHHEM
AJIEKTPOHHBIX TAOJIHNIL

31

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
TeOMETPUIECKOTO
pacrpeieseHusl. .
[IpakTrueckas padoTa ¢
HCIIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHII




1 0O000meHNe 1
cUCTeMaTu3alus 3HaHuH

KonTtponsHas padora
No2: "UcnbiTanus

33 bepuymnu. Cryqaitabie
BEJIMYMHBI U
pacnpenenenus"

34 O06o0061IEHNE U

CUCTEMaTH3alus 3HaHUN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoauugecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIEC

pecypchl

HepasenctBo Yebrbimena.
Teopema YeOsbiiea. Teopema
bepuymu. 3akoH 60IBIINX
qrcen

Hepasenctso Yebrbimena.
Teopema YeObiueBa. Teopema
bepuymu. 3akoH 60bIINX
qucen

HepasenctBo Yeobrbiena.
Teopema YeOrimeBa. Teopema
bepnymm. 3akon 60bIINX
qucen

Br16opounslii MeTox
UCCIIE0BAHUI

[IpakTrueckas padoTa ¢
UCTIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

I'enepasibHast COBOKYIHOCTD U
cily4aifHas BBIOOpKaA.
3HAaKOMCTBO C BEIOOPOUYHBIMHU
xapakrepuctukamu. OneHka
CPEIIHETO U TUCIIEPCUH




TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOYHBIX
XapaKTePUCTUK

I'enepasibHast COBOKYIIHOCTD U
cily4aifHas BBIOOpKaA.
3HAKOMCTBO C BBIOOPOUHBIMU
xapaktepuctukamu. OueHka
CPEIHETO U UCIIEPCUU
reHepabHONH COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTePUCTUK

O1ieHUBaHUE BEPOATHOCTEM
COOBITHH TIO BBIOOPKE

CrarucThueckas TUIIOTE3a.
IIpoBepka nmpocrenmmx
TUIOTE3 C IIOMOIILIO CBOMCTB
M3YUYEHHBIX pacrpeiesIeHUI

10

CrarucThueckas TUIIOTE3a.
IIpoBepka mpocTenmmx
THUIIOTE3 C ITIOMOIILIO CBOMCTB
M3YUYECHHBIX paclpeiesIeHHI

11

[IpakTuyeckas padora c
UCTIOJIb30BaHUEM
AJIIEKTPOHHBIX TAOIUIL

12

[IprumMepbl HEPEPHIBHBIX
CIIyYalHbIX BEJIUYHH.
DyHKIUSA [TIOTHOCTH
BEPOSATHOCTH

13

PaBHOMEpHOE pacnpeneneHue.




[Tpumepsl 3aaa4, MPUBOASIIINX
K MOKa3aTeJIbHOMY U K
HOPMaJIbHOMY
pacrpeieIeHUsIM

14

@yHKIHA INIOTHOCTH
BEPOSITHOCTH ITOKA3aTEIBHOTO
pacnpeneneHus

15

OyHKIHUA [UNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHus

16

[TocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCUMBIX
coObrTuil. ITpumep 3agaun,
IIPUBOAAILIEH K
pacnpenenenuto Ilyaccona

17

[TpakTudeckas pabota ¢
HCIIOJIB30BAHUEM
AIIEKTPOHHBIX TAOIHIL

18

KoBapuanus 1Byx ciiy4aiiHbIX
BennuuH. Koaddunment
KOppeSIIIH

19

CoBMecTHBIE HAOITIOICHUS
JIBYX BEJTHMYNH

20

Br16opounslii koaduireHT
KOPPEISIIH

21

Paznuuue Mex1y TUHEHHOM
CBSI3bI0 M IPUYUHHO-
CIIE€CTBEHHOM CBS3BIO




22

JIuneiinas perpeccus

23

[IpakTuueckas pabora ¢
HCIIOJIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUIT

24

HpeI[CTaBJ'IeHI/Ie JaHHBIX C
IMOMOIIIBIO Ta6HI/II_[ nu
AuarpamMmm, onucarciibHas
CTaTUCTHUKA

25

OTEBITHI C PaBHOBO3MOXHBIMHA
QJICMCHTAPHBIMHA COOBITUSIMU

26

Brruncinenue BeposTHOCTEM
COOBITHI ¢ IPUMEHEHUEM

hopmyr

27

Brruncinenue BeposTHOCTEN
COOBITHI C IPUMEHEHUEM
rpadU4IecKuX METO/IOB:
KOOpJMHATHas Mpsmas,
JIepeBO, IuarpaMmma Jusepa

28

CrnyualiHbple BETMYHUHBI U
pacrpeneeHus

29

MaremaTtnueckoe 0XKuIaHue
CIIy4ailHOM BEJIMYMHBI

30

MaremaTtnueckoe oXXUgaHuE
CIIy4ailHON BEJTMYMHBI

31

Konrtponbnas pabora:
"BeposITHOCT M CTaTUCTHKA"

32

Brruncienue BeposTHOCTEM
COOBITUH C TIPUMECHEHUEM




dbopmyn u rpaduuecKux
METO/IOB

Brruncinenue BeposTHOCTEN
COOBITHI ¢ IPUMEHEHUEM

33 1
dbopMyIT U TpadUIECKUX
METOJIOB
CryyaiiHble BETMYUHBI U
aCTIpe/IeIICHUSI.
34 | Pacip 1

Marematuueckoe 0XKHIaHHe
CIIy4ailHON BEJMYMHBI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NMPOrpaMMbI CpeiHero o01ero 00pa3oBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTAaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6. OnepupoBaTb  HOHATHUAMM:  CpeaHEe  apupMeTHYecKoe, MeAHaHa,
’ HauOoJbllIee, HAMMEHbIIee 3HaUeHHE, pa3MaX MacCUBa YHUCIIOBBIX JAHHBIX
OnepupoBaTh HMOHATHAMM: CIy4ailHBIN HKCHEPUMEHT (OMBIT) U CllydyaiiHoe
COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIH MCXOM) CIY4YaiHOTO
6.3 ONbITa; HAXOAUTb BEPOATHOCTM B ONBITAX C PABHOBO3MOXHBIMU
CIIy4aifHBIMU COOBITHSMHU, HAXOUTHh U CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4YailHbIX dKCIIEpUMEHTaX
Haxomute u QopmynupoBaTh coOObITHA: TepecedyeHue U OO0beIuHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOXKHOE JAaHHOMY COOBITHIO;
' NOJIB30BATHCS AUarpaMMaMu Diiiepa U GOpPMYIIOi CIIOKEHHS BEpOSITHOCTEH
IIPU PEIICHUH 3a]a4
OnepupoBaTh NOHATHAMM: YCIOBHAs BEPOATHOCTh, HE3aBUCHMBbIE COOBITHS;
6.5 HaXOAWTh BEPOSTHOCTU C IMOMOLIBIO IpaBWJIA YMHOMKEHHUS, C NOMOUIBIO
JlepeBa CIIy4alHOrO OIbITa
6.6 [TprMeHATh KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS MPH PEILICHUH 3a1a4
OnepupoBaTh MOHATUSMU: UCIBITAHUE, HE3aBUCUMbBIE HCIBITAHUS, CEpUs
6.7 UCIBITAaHUM, yCIEX W HeyJaua; HaXOJUTh BEPOSITHOCTU COOBITUN B cepuu
) HE3aBUCHUMBIX HCIIBITAHUH IO MEPBOr0 YCIeXa, HAaXOJUTh BEPOSTHOCTU
COOBITUH B cepUU UCTIBITaHUI bepHyu
6.8 OnepupoBaTb  NOHATUSAMU:  ClIydailHass  BEJIWYMHA, paACHpPEIEIICHUE

BEPOSATHOCTEH, IMarpaMma paciupeesIeHus




11 KIIACC

Koz IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NPOBEPSIEMOI0 .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero oopa3oBaHmsi
pe3yJbTarTa
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTM  3HAUYEHHUH  CIy4allHOM  BEJIMYMHBINO
) pacrpeeeH|IO WK C TOMOIIBIO JUarpaMM
OnepupoBaTb MNOHATHEM MAaTEMAaTHYECKOTO  OXHMIAHUA, IPUBOIUTH
59 IIPUMEpPBI TOTO, KaK IPUMEHAETCS MaTEeMATUYECKOE OKHUIAHUE CIydailHOU
' BEJIMYMHBI, HAaXOQUTb MAaTE€MaTH4YECKOE OXUIAHUE [0  JTAaHHOMY
pacnpeesIeHUI0
5.3 Nmetp npeacTaBiaeHue o 3aKOHE OOJIBIITUX YHCETT
54 HMeTs npeacTaBiaeHue 0 HOPMaJIbHOM PacIpeAcIICHUN




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
6

IIpoBepsiemMblii 3JIeMeHT CoIep:KAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

HpC,E[CTaBJ'IeHI/IC JaHHBIX C ITIOMOIIBIO Ta6J'II/II_I " Juarpamm. CpeL[Hee apI/I(I)MCTI/ILICCKOC,
MEauaHa, HanOOJbIIee U HAMMCHBIIICE 3HA4YCHUM, padMax, JUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC YHCJIOBBIX Ha60pOB

6.2

Crnyualinbple 9KCTIEpUMEHTHI (OTBITHI) U CIydyalHbIe COOBITUS. DJIEMEHTapHBIE COOBITUS
(ucxonel). BeposTHOCTH ciayyailHOro coOOBITHS. BIHM30CTH YacTOTBIM BEPOSITHOCTH
coObithii. Ciy4aifHblE OMBITHI C PABHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITUSMHU.
BeposTHOCTH COOBITHII B ONBITAXC PABHOBO3MOYKHBIMU JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Onepauyuyu Haja COOBITHSIMHM: TepeceueHue, OOBbEIUMHEHHE, MPOTHUBOIOIOKHBIC
coObITus. Jlnarpammel Diinepa. Dopmyia CII0KEHUS BEPOSATHOCTEM

6.4

VcnoBHas  BEpPOATHOCTb.  YMHOXKEHHE  BEpOATHOCTEH.  JlepeBO  Clly4ailHOro
sKcriepuMenTa. @opmyria MoJHOM BepoaTHOCTU. HezaBucumbie COOBITHS

6.5

KomOunaropuoe mpaBuno ymHoxeHus. IlepectaHoBku u dakrtopuan. Ywucio
coueranuil. Tpeyronpuuk Ilackans. @opmysna 6uaoma Herorona

6.6

bunapHbpIli ciyuyaliHbIi ONBIT (WCHBITAaHHWE), yCHeX © Heyaada. HesaBucumbie
ucnbeiTanusi. Cepus HE3aBUCHMBIX HCHBbITaHUI 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCTIBITaHU# bepHynu

6.7

Cnyuvaitnas BenuuuHa. Pacmpenenenue BeposiTHOocTel. Jlmarpamma pacripesesieHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUIECKOESH OMHOMHUAITHHOE




11 KJIACC

Kon

[IpoBepsieMblii 37IEMEHT COJIEPKAHUS

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YucnoBble XapaKTEPUCTHKH CITyYalHBIX BEJIMUMH: MATEMATHYECKOE 0XKHIaHUE,
JUCTIEpCUs U CTaHJAPTHOE OTKIOHEHUE. [IpuMepsl NIpUMEHEHNT MaTEMaTHYECKOT O
OKUJAHMsI, B TOM YMCIIE B 33/1a4aX U3 IOBCEIHEBHOM KU3HU. MaTemaTnuueckoe
OXHJlaHue OMHAPHOM CIy4yaiiHO# BeTMUMHBL. MaTeMaTn4eckoe 0XKHUIaHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe OKUJaHNE U AUCTIEPCHS T€OMETPUIECKOTO U
OMHOMMAIBHOTO pacIpe/ieIeHui

5.2

3aKkoH OOJBIINX YHCET M €T0 POJIb B HAYKe, MPUPO/Ie U 001mecTBe. BrIOOpOUHBIN METOT
HUCCIIEIOBAHNN

53

[TpuMepbl HEMPEPBIBHBIX CIYYaHBIX BEJIMYHMH. [IOHATHE O TUIOTHOCTH pacIpeeieHusl.
3amauu, NPUBOIAIINE K HOPMAJIbHOMY pacipeeneHuto. [IoHsaTHe 0 HopMaaIbHOM
pacrpeaeIeHum




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPpeAHEro 001ero
o0pa3zoBaHus

YMenue omnepupoBaTh MOHSATUSMHU: CIYyYalHBIM OMNBIT W Clly4alHOE
COOBITHE, BEPOSITHOCTh CIYyYaHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOATHOCTh C UCIOJIb30BAaHUEM TpapUuecKX METOJO0B; NPUMEHITh
(GOpMyJIBI  CIOXEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy IOJHON
BeposATHOCTH, Gopmyny bepuyminu, komOuHaTopHble (HaKThl U (HOPMYIIBI;
OIICHUBATHh BEPOSTHOCTH pPEATbHBIX COOBITHIL, yMEHHE OIEPHUPOBATH
MOHATHSIMM:  CIy4aiiHass BENWYMHA, pacCHpellelieHue BEpOSTHOCTEH,
MaTeMaTHUYeCKOe OXHUJAaHWe, JUCIEePCUsi W CTaHAApPTHOE OTKJIOHEHHE
CIy4ailHOM  BeNMMYWHBL, (YHKUUK paclpeieNeHuss W IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOTO U HOPMAJILHOTO paclpe/eiIeHUu; yMEHUE
HCIIOJIb30BaTh CBOMCTBA M3yUEHHBIX pACIpeAeSICHUN s peuieHus 3a1ad;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCEJ, METOJbI BHIOOPOUHBIX
WCCIIeIOBaHUI; YMEHHE MPHUBOJUTH NPUMEPHl MPOSABICHUS 3aKOHA
OOJBIIUX 4YHUCENl B TMPUPOAHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
ONEpUPOBATH MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YMCIO COYETAHUM,
YUCIIO  TEepecTaHOBOK; OwHOM  HpOTOHA; yMeHHE  NPUMEHSTH
KOMOMHATOpHbIE (DAKTHl U pacCyKICHHS IJI pelIeHHs 3a]ayd; OLlEHUBATh
BEPOSITHOCTH PEANTbHBIX COOBITHIl; COCTABISATH BEPOSTHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT

13

YMeHne BeIOMpaTh MOAXOMSIIANA METOJT IJIsl PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MATEMATHKH B M3YyYEHHWHU NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHWI; YMEHHWE pacrno3HaBaTh IPOSIBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOJIUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHHA POCCUICKON M MUPOBOW MaT€MaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
5 MHokecTBa U TOTHKA
5.1 MHoOXecTBO, orepaiuy HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIICHUS
7.5 Koopannatsl u BEKTOPBI




YYEBHO-METOAMYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLECCA OBA3ATEJIbHbIE
YYEBHbIE MATEPUAJIbI ANA YYEHUKA

MatemMaTuka. BeposatHocTb 1 ctatucTuka. 10 knacc. 6a3oBbil U yriiy6n€HHbIN ypOBHU. YyebHoe
nocobue byHumoBwmu E. A., Bynbides B. A.N3patensctBo «lpocBeweHne »,2023r MatemMaTuka.
BeposaTtHocTb 1 cTatucTuKa. 11 kKnacc. basoBbii 1 yriyb6néHHbIN YpoBHU. YyebHoe nocobune
byHumoBuu E. A., bynbiues B. A.U3patenbsctBo «lpoceeweHne»,2023r

METOANYECKUE MATEPUAJbI A1 YYUTENA

NTabopatopust METOANKU BEPOSTHOCTM M cTaTUCTUKKM MLIHMO https://ptlab.mccme.ru/ Ypoku no
cTaTUCTUKE N BeposaTHocTu https://ptlab.mccme.ru/node/1706 LMOPOBbLIE OEPA3OBATE/IbHBIE

PECYPCbI 1 PECYPCbl CETV UHTEPHET

BaHk OUMW https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOBSEE7DC
MatemMaTunyeckas Beptukanb https://ptlab.mccme.ru/vertical
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