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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHSI HAa YPOBHE CPEIHETO 00Iero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH s GOpMUPOBAHUS Yy O0OYHAIOIINXCS CTATUCTUUYECKON KYJIbTYphl U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUYECKOTO MHCTPYMEHTA JJIs
M3YUYEHHUs CIIydyalHBIX COOBITUM, BeIWMYMH W mporneccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHYMBOIO MHpaA, pPa3BUBACTCS [OHMUMAaHWE 3HAYMMOCTH U  OOIIHOCTHU
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJAECIISX, UCIIOJIb3yEeMbIX
JUISE  ONMMCAHHMSI  AHTPOMOMETPUUECKHMX W JAeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHbIe POJa HU3MEPEHHUAX, IJIUTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il [JI1 OCBOCHHS BEPOSITHOCTHO-
CTaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXKe COIMAIbHBIX U ICHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. lleHTpalibHYI0 dYacTh Y4eOHOro Kypca 3aHHUMAaeT
oOcyxaeHrne 3akoHa OONbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTAaTUCTUKa» HA YriayOJEHHOM YpOBHE BBIJICICHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiydaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMHUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaa JaHHOrO0 Y4eOHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM st (hOpMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEXY 3HAYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4aCTh B 3TOW COJIEPKATEIBLHON
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUYECKOT0 1 OMHOMUAIBHOTO paclpeiesIeHU 1



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTEJbHBIM U HOPMaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeielieHUs MM, aKIEHTUPYIOT BHHUMaHUWE OOYyYalolMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBJICHUM C MOMOIIBIO HENMpephIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHHE HJTOW CBSI3M C IIOMOIIBIO
ko3 PUIMEeHTa KOPPENAIMU M €ro BBIOOPOYHOTO aHajora. OTHU DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, © BO MHOIOM OINUPAIOTCS HAa CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé omaun »sneMeHT  couepXkaHusA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJICAOBATEIHPHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUITY BpeMeHH. O3HaKOMJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCS aKTYaJbHBIM JUISI OyAylIux aOUTypUEHTOB, MOCTYIAIONIUX Ha y4eOHBIC
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMHU, IICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKa» Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 dvacoB: B 10 kmacce — 34 ugaca (1 yac B
Hegento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiHHbL. ['padsl Ha muiockocTu. JlepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITUs (MCx0bl). BeposTHOCTH ciaydallHOTO COOBITHS. BIW30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Hajg COOBITUSIMU: NTepecedeHre, 00beAMHEHNE, TPOTUBOIION0KHbBIE
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOKEHHUE BEPOSTHOCTEW. [lepeBO ciryyailHOTO
skcniepumenTa. Gopmyna nomHou BeposTHOCTH. Popmyna barieca. He3aBucumsle
COOBITHUS.

bunapHblil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusa. Cepusi HE3aBUCUMBIX MCIBITAHUM 0 IepBoro ycnexa. llepecranoBku
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHbIMU BeIMYMHAMU. buHapHas cinydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

11 KIJACC

CoBMmecTHOE pachnpenesieHHe JBYX Cily4yalHbIX BenauunH. HesaBucumele
CJIy4ailHbIE BEJIMYMHBI.

Marematudeckoe OXXHJIaHUE CIAy4yalHOM BEJIWYUHBI (pacrpenesieHus).
[IpuMepbl TpUMEHEHHS] MaTeMaTUYECKOrO0 OXKHUJaHHsS (CTpaxoBaHHWE, JOTEpes).
Matematudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXHMIAHUE CYMMBI CIIy4alHBIX BEJIHYMH. MaTeMaTudeckoe  OXKHJIaHUE
F€OMETPUYECKOTO U OMHOMHUAIIBHOTO paclpeIelICHHI.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pactipenenenus). Jlucriepcust OMHApHOW CIydaltHOW BETWYMHBL. MaTemMaTHIecKoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYalHbBIX
BenuuuH.  [lucmepcuss W cTaHZApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOTO
pacnpenenenusa. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.



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

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3anayu, OpUBOJALIME K TIOKA3aTEIbHOMY paclpeesieHHIO. 3a/1auu, IPUBOSALIUE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTH M CBOMCTBA HOPMAIBLHOTO pacCIpeiesIeHuUs .

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmaum,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHON CBSA3bI0 U MPUYUHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METO/I HAUMEHBIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoza, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYE€CKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTEeMaTHYEeCKHWE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3KOJIOTN4€eCKOTr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEeMAaTHUUYEeCKUX 3HAHWU Jig penieHdus 3aaad B 00JiacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  TMpPaKTHKW, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO U HCCIEIOBATEIbCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

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

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTU4YeCKOro 00beKTa, SBJICHUA, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(pOpMaIUu 1o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs I10 XOJy PEIICHHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUS, COTMOCTABISATh CBOM CYXJACHUS C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (oOpMaT BBICTYIUICHHS € y4E€TOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOITPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYAJIBHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMmax paboThl (00CYXaeHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATHh TMOHATHUAMH: CIYYalHBIA HKCIEPUMEHT (OTIbIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4ailHOTO  OTBITA, HAXOJWTHh BEPOSITHOCTH COOBITHMA B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh U (OPMYITUPOBATH COOBITHS: TIEPECEUCHHNE, OOBEINHEHUE TAaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEpPUPOBATh  MOHATUSAMM:  YCIOBHAS  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4alHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO NIpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnn 3ajay, onpeaeisiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh TMOHATHSMHU: OWHAPHBIM  CIy4yalWHBI  ONBIT
(ucniblTaHue), ycrex W Heyjada, He3aBUCHMbIE HCIBITAHMS, CepUs HCIbITAaHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepuM UCTbITaHUN bepHy/HM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMma pacrpejiesieHus, OuHapHas clydyailHas BeJIWYHMHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE pacipeiesieHue.

K xoniy 11 kinacca oOyJaromuiicst HAy9UTCS:

OIEpUPOBATH MOHATUSMU: COBMECTHOE paCIpENENICeHUE JBYX CIydYalHBIX
BEJIMYUH, UCIOJIb30BaTh TAaOJUIy COBMECTHOI'O PACIPEAEICHUS ABYX CIy4alHBIX
BEJIMYHMH JUISl BBIJCIICHUS pACIpENeNICHUsT KaXXKIOW BEIWYMHBI, OIPEACIICHHUS
HE3aBHCUMOCTH CIIyYaliHbIX BEJINUUH;

CcBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMAaTHUYECKOTO OKUIAHUS CIy4yailHON
BEJIMYMHBI (paclpeesieHusl), IPUMEHATh CBOWCTBA MAaTEMaTH4YECKOIO OKHUIAHUS
OpU PELICHUH 3a/ay, BBIYUCIATH MAaTeMaTHYECKOe OXKUAAHWE OMHOMHUAIBHOTO U
re€OMETPUYECKOTO PACIIPECIICHHUI;

CBOOO/IHO ONEpPUPOBATh MOHATHUSMHU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIIMYUHBI, IIPUMEHATH CBOMCTBA JIUCIEPCUU CIIyYaHHOW BEIWYWHBI
(pactipenenieHrsl) NMPU PEIIEHUM 3a]a4, BBIYMCIATH AUCIEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE T'€OMETPUYECKOT0 U OMHOMUAIILHOTO paclpeieieHuil;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU MO JTaHHOM BBHIOOPKE U OLIEHUBATh
XApAaKTEpPUCTUKN TE€HEpPaIbHOM COBOKYINHOCTH JaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHHBATh BEPOSATHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YSICh N3YYEHHBIMU PACTIPEICIICHUSIMU.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 DnemMeHTHl TeopuH rpados 3 https://ptlab.mccme.ru/node/12800
C 7 7 0
2 JIYHAHHBIC OTIBITH, ch YHAHHBIC CODBITHA 1 3 https://ptlab.mccme.ru/node/12800
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
0 .C
3 COOBITHAMH N JIOACHIE 1 yMHONCHIE 5 https://ptlab.mccme.ru/node/12800
BEpPOSATHOCTEH. Y CIIOBHASI BEPOATHOCTD.
HezaBucumsie coObITHS
4 DneMeHThl KOMOWHATOPUKH 4 1 https://ptlab.mccme.ru/node/12800
Cepun nocnenoBaTeNbHbIX UCIIBITAHUN.
5 Ucnertanus beprymnu. CrydaifHbIi BBIOOD 5 https://ptlab.mccme.ru/node/12800
13 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHble BEIMYUHBI U pacIpeaeICHUS 14 2 https://ptlab.mccme.ru/node/12800
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3



https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800

11 KVIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
3aKxoH OOJIBIINX YHUCET 5) https://ptlab.mccme.ru/node/12800
DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH 6 https://ptlab.mccme.ru/node/12800
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pactipenenieHus ), TOKa3aTeIbHOE U 4 https://ptlab.mccme.ru/node/12800
HOPMaJIbHOE pacIpeieseHus
Pacnpenenenne Ilyaccona https://ptlab.mccme.ru/node/12800
5 CBs3b MEXKTY CITy4YailHBIMU BEJIMYUHAMU https://ptlab.mccme.ru/node/12800
6 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 11 2 https://ptlab.mccme.ru/node/12800
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2



https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800
https://ptlab.mccme.ru/node/12800




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

I'pad, cBsA3HBII rpad, npeacTaBIeHUE 3a1a4H C

1 1
MOMOTIIBIO Tpada

5 Crenens (BasieHTHOCTD) BepiiuHbL. [1yTh B rpade. 1
Ilenu u UKL

3 I'padbr Ha mnockocTu. JlepeBo ciydaitHOTO 1
JKCIEPUMEHTA

4 CrnyyaitHble SKCIEpUMEHTHI (OTIBITHI) U CITy4yaiiHbIe 1
COOBITHSL. DIIeMEHTapHbIE COOBITHS (MCXOIbI)
BepostHoCTh citydaitHOTO coOBITHS. BeposiTHOCTH

5 COOBITHH B OTIBITaX C PABHOBO3MO>KHBIMH 1
3JIEMEHTaPHBIMU COOBITUSIMU
BeposTHocTh ciydaitHOTO coOBITHS. BeposiTHOCTH

6 COOBITHH B OTIBITaX C PAaBHOBO3MOYKHBIMH 1
3JIEMEHTAPHBIMU COOBITUSIMHU
[lepeceuenue, 00beMHEHIE MHOYKECTB U COOBITUH,

7 MIPOTUBOMOJIOKHBIE cOObITHS. DopMyna ClIoKEHUS 1
BEPOSITHOCTEH

8 VYcnoBHast BEpOATHOCTb. Y MHOKEHUE 1
BeposTHOCTEH. DopMysa yCIOBHON BEPOSITHOCTH

9 Yci0BHAsA BEPOSATHOCTb. Y MHOKEHHUE 1
BeposiTHOCTEN. DopMyra yCI0BHON BEPOSITHOCTH

10 dopmyna MOJIHON BEPOATHOCTH

11 ®opmyna baiteca. He3aBucumblie coObITHS




KoMOuHaTOpHOE IPABUIIO YMHOKEHUSI.

12 [lepecTanoBkU U akTOpUal

13 Yucno coueranuii. Tpeyronpauk ITackamns

14 ®opmyna buHoma HeroToHa

15 KonTtposnsnast padota Nel: "I'padsl, BeposTHOCTH,
MHO»€CTBa, KOMOMHaTOpHKa"
bunapHbIi c1ydaliHbIN ONBIT (MCHIBITAHUE), YCIIEX U

16 Heynava. HezaBucumble ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUHN JI0 IEPBOTO ycIrexa

17 Cepust HE3aBUCHMBIX MCIBITAHUN JI0 TIEPBOTO
ycrexa

18 Cepus He3aBUCHMBIX MCHIBITaHNNA bepHyimn

19 CrnyyaitHblii BEIOOD U3 KOHEYHOW COBOKYITHOCTH

20 [IpakTndeckas paboTa ¢ UCIOIb30BAHHEM
AIEKTPOHHBIX TAOJIHUII

21 Cnyuaiinas BenmuurHa. Pacnipenenenue
BepOATHOCTEH. J{narpamma pacnpeneneHus
Onepanuu Haj CilydaliHBIMU BEJIMYUHAMH.

22 [Ipumepsl pacnpenenennil. bunapnas ciayyanHas
BEJINYMHA

23 I'eomeTrpuueckoe pacnpeneneHue. buHoMuansHoE
pacmnpeneneHue
MareMaTtuueckoe 0KUIaHUE CIIy4aillHOW BEJIMYMHBI.

24 CoBMmecTHOE pacnpesiesieHue ABYX CIy4yalHbIX
BEJIMYMH
HesaBucumpblie cnyvaitHpie BennuuHbl. CBONCTBA

25 MaTeMaTH4ECKOIro O’KuJaHus. MareMaTudeckoe

O’Ku1aHue OMHApHOU CITy4aiiHOMN BETUYNHBI




26 MareMaTHueCKO€ 0’KUaHNE T€OMETPUYECKOTO
OMHOMMAJIBHOTO pacipeaeIeHun
Jlucriepcust M cTaHAapTHOE OTKIIOHEHHE. Jlucriepcust

27 OuHapHOU ciaydaiiHOM BennmuuHbl. CBOWCTBA
JACTIEPCUN

28 [IpomexyTrouHas aTTecTanus
MaremMaTHueckoe 0KHJaHNe TIPOU3BEICHUS U

29 JIMCTIEPCHUSI CyMMBI HE3aBUCHMBIX CITy4aitHBIX
BEJIMYUH

30 [IpakTdeckas paboTa ¢ HCIOJIL30BAaHHEM
AIIEKTPOHHBIX TAOJIHUII
Jlucriepcusi ONHOMHAIBHOTO pacIpeieIeHusI.

31 [IpakTnueckas paboTa ¢ UCIOIb30BAHHEM
ANIEKTPOHHBIX TAOJIHUIL

32 O06001eHre 1 cucTeMaTu3alus 3HaHu|

33 KonTtponbras padota No2: "Vcneiranust bepaymu.
Cny4aliHble BEIMYMHBI U pacupeaeieHus"

34 O06001eHre u cucTeMaTu3alus 3HaHu |

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTpoJsbHbie padoThl

Hepasencto YebOrimesa. Teopema YeObImiena.
Teopema bepnymiu. 3akoH O0NbIINX YUCEN

Hepasencro YeOnimea. Teopema YeOriena.
Teopema bepnymiu. 3akoH O0NbIINX YUCEN

Hepasencro YeOnimeBa. Teopema YeOrniena.
Teopema bepnymiu. 3akoH O00bIINX YUCET

Br100pouHBIi METOT MCCIIETIOBAHMIA

[IpakTrueckas paboTa C UCHIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUII

['enepanbHast COBOKYITHOCTh U CITy4aifHasi BEIOOPKA.

3HAKOMCTBO C BEIOOPOYHBIMHU XapaKTePUCTUKAMHU.
Ol1ieHKa CpeTHET0 U TUCTIEPCUH TeHEPATbHOM
COBOKYITHOCTH C ITOMOIIIbIO BHIOOPOYHBIX
XapaKTEPUCTHK

I'enepanbHas COBOKYITHOCTb U CIy4aiiHas BIOOpKA.

3HaKOMCTBO C BBI60pO‘IHI)IMI/I XapaKTCpUCTUKaMHU.
OI_ICHKa Cp€aAHCIo U JUCIICPCUHA reHepanLHoﬁ
COBOKYITHOCTH C ITIOMOIIIBIO BBI60pO‘lHBIX
XapPaKTCPUCTUK

OneHnBaHue BEPOSTHOCTEH COOBITUI MO BEIOOPKE

Cratuctnueckas runoresa. [IpoBepka mpocrenmunx
TUIIOTE3 C IOMOIIBIO CBOMCTB U3Y4EHHBIX
pacrpeneneHun

10

Cratuctnueckas runoresa. [IpoBepka mpocrenmunx




THUIIOTE3 C IIOMOIIIBIO CBOMCTB HN3YYCHHBIX
pacrpeneneHuin

[TpakTrueckas paboTa ¢ UCIOIb30BAHHEM

11
AJIEKTPOHHBIX TAOJIHII

12 [IpuMepsl HENPEPBIBHBIX CIIy4aiiHBIX BEJIUYMH.
OyHKIHS IIOTHOCTH BEPOSTHOCTH
PaBHoMepHoe pacnpenenenue. [Ipumepsl 3a1ay,

13 MIPUBOIANINX K IMOKA3aTeIbHOMY U K HOPMAJTLHOMY
pacmpeaeeHusIM

14 OyHKIHS IIOTHOCTH BEPOSTHOCTH TIOKA3aTEIIEHOTO
pacnpeneneHus

15 OyHKIHS IIIOTHOCTH BEPOSTHOCTH HOPMAIILHOTO
pacnpeneneHus
[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX

16 coOpITui. [Iprmep 3agauun, MPUBOASIICH K
pacnpenenenuto [lyaccona

17 [IpakTnueckas paboTa ¢ UCIOIb30BaHUEM
AIIEKTPOHHBIX TAOJIHNIL

18 KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.
Koaddumument koppensunn

19 CoBMecTHBIC HAOIO/ICHUS ABYX BETUYHH

20 Br160opouHbIit KO3 PHUITUEHT KOPPEAIUHA

21 Paznuumne mexay TMHEHHOH CBSA3bI0 U MPUYUHHO-
CJIEICTBEHHOM CBSI3bIO

22 Jluneiinas perpeccus

23 [IpakTideckas paboTa ¢ UCTOIb30BAHHEM
ANEKTPOHHBIX TAOJIHII

24 [IpencraBieHne JaHHBIX ¢ TOMOIIBIO TAOIUI] U




Jyarpamm, onucaTesibHas CTaTUCTHUKA

o5 OnpITHI C paBHOBO3MOXHBIMU 3JIEMEHTAaPHBIMU 1
COOBITHSIMH

26 Borunicnenue BeposiTHOCTEN COOBITHI C 1
pUMEeHEHHEM (HopMYyIT
Borunicnenue BeposiTHOCTEN COOBITHI C

27 MIPUMEHEHHEM IrpapUUecKuX METO0B: 1
KOOpJMHATHasl psiMasi, IepeBo, quarpaMmma Jitsiepa

28 [TpomexxyTouHas aTTecTanus 1

29 MaremaTuyecKkoe OKUAaHUE CTy4YaliHON BEJIMYMHBI. 1
CrnydaiiHble BEJIMYMHBI U PACIIPEACIICHUS

30 MaremMaTHuecKoe OKUIaHNE CITy9ailHOW BETMIUHBI 1

31 KontponsHas pabora: "BeposiTHOCT U cTatucTuka"

32 Brruncienue BeposITHOCTEH COOBITHIM C 1
puMEHEeHHEM (GopMYIT U TpaPUIECKUX METOIOB

33 Brruncienue BeposTHOCTEH COOBITHIM C 1
npuMeHeHreM (Gopmyi u rpaduyecKux METo10B

34 Ciy4yaliHble BEJIMYMHBI U pacpeicIICHUSI. 1
Maremarnueckoe 0KUAAHUE CIIy4allHOW BEJIMYUHBI

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34







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

* Martematuka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10 kinacce/ Konsrun 10.M.,
Tkauea M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 00I1eCTBO
«M3parenscTBO «IIpocBenienne

* Martematuka: anrebpa v Hauajga MaTeMaTHUYECKOTO aHaJli3a, TEOMETPHSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 11 knacce/ Konsrun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiinonepHoe o0111ecTBO
«3narensctBo «lIpocBenienue»

"Teopus BepositHocTel U ctatuctuka'. ApTopsl FO. H. Tropun, A. A.Makapos,
N.P.Briconkuii, U.B. Smenko., AkninonepHoe obmectBo «M3aaTenscTBo

«HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Anrebpa 1 Hauaja MaremMaTuieckoro ananusa. 10 knacc. Jlugakruaeckue
Martepuanbl. ba3oBeiit u yriyonennsiii ypoBuau. [1la0ynun, TkaueBa, @emxopona.
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemienue»

Anre0pa u Hauaja MmaTemMaThHdeckoro ananmsa. 11 kmacc. Jlumakruueckue
Martepualbl. ba3oBslii u yriy0sn.yposuu. [11a0ynuH, TkaueBa, @egoposa.
AxknmonepHoe o0mectBo «M3natensctBo «lIpocBemnienue»

"Teopus BeposiTHOcTel u cratuctuka'. Apropsl 0. H. Tropun, A. A.Makapos,



N.P.Bricoukuii, U.B. Smenko., AkunonepHoe obimiectBo «M3aaTenbcTBo
«IIpocsewenue»

JnakTryeckrue MaTepralibl 10 TEOPUU BEPOSTHOCTEN. 8-9 kinacchl. ba3oBblil
yray0neHHsiid yposens. OI'D u EI'D, U. P. Briconkuii. , AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «lIpocBenienne

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://www.yaklass.ru/

https://uchi.ru/

https://mathb-ege.sdamgia.ru/

http://statistica.ru/theory/

https://ptlab.mccme.ru/node/12800







MHUHHUCTEPCTBO IIPOCBEMEHHS POCCHIICKOM ®EIEPA M
Jenaprament oGpasosanns EBpeiickoii aBronomuoii 06.1acTn
Otaen 06pazoBanus aXMAHHCTPANME MYHHIHTATLHOIO obpaszoBanus
"Obayuencknii MyHRHUHBATLADIH paiion"

MKOY COHI Ne9 n U3BecTKOBbBIi

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Pykxosomurens IIIMO 3am. nupekropa o YBP  Jlupe
fetees /% 4 7
H. I1. Hecreposa O. A. Epemeesa JI. C. Hlymununa
ITporokon Ne 1 ot «21» 08 oT «25» 08 2023 r. Ipuxa3s Ne 60 ot «25» 08
2023 r. 2023 r.
PABOYAS ITPOT'PAMMA
(ID 371001)

y4ebnoro npeamMera «BeposiTHOCTD H CTATHCTHKA. Yray6aennbiii ypoenn»

Juist o6yqaroruxes 10-11 knaccor

n. U3BecrkoBbiii 2023





MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
JenapramenT oOpaszoBanusi EBpeiickoii aBTOHOMHO# 00/1acTH
OTtaes o0pazoBaHus AAMUHUCTPALMU MYHHIMIIAJILHOTO 00Pa30BaHMS

"O0Jry4eHCKHMII MyHMIMNIAJIbHBIN paiioH"

MKOY COHI Ne9 1 U3BecTKOBBIM

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBogurens IIMO 3am. nupexropa o YBP  Jlupektop

H. II. Hectepona O. A. EpemeeBa JI. C. lllymununa
ITpotokon Ne 1 ot «21» 08 ot «25» 08 2023 . [Tpuka3 Ne 60 ot «25» 08
2023 . 2023 1.
PABOYASA ITPOT'PAMMA
(ID 371001)

yueOHoro npeamera «BeposiTHOCTh U CTATUCTHKA. YTIJ1y0JIeHHbII YPOBEHD)

s ooygaromuxcs 10-11 kimaccos

n. U3BecTtroBblii 2023





HOACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHSI HAa YPOBHE CPEIHETO 00Iero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH s GOpMUPOBAHUS Yy O0OYHAIOIINXCS CTATUCTUUYECKON KYJIbTYphl U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUYECKOTO MHCTPYMEHTA JJIs
M3YUYEHHUs CIIydyalHBIX COOBITUM, BeIWMYMH W mporneccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHYMBOIO MHpaA, pPa3BUBACTCS [OHMUMAaHWE 3HAYMMOCTH U  OOIIHOCTHU
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJAECIISX, UCIIOJIb3yEeMbIX
JUISE  ONMMCAHHMSI  AHTPOMOMETPUUECKHMX W JAeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHbIe POJa HU3MEPEHHUAX, IJIUTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il [JI1 OCBOCHHS BEPOSITHOCTHO-
CTaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXKe COIMAIbHBIX U ICHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. lleHTpalibHYI0 dYacTh Y4eOHOro Kypca 3aHHUMAaeT
oOcyxaeHrne 3akoHa OONbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTAaTUCTUKa» HA YriayOJEHHOM YpOBHE BBIJICICHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiydaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMHUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaa JaHHOrO0 Y4eOHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM st (hOpMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEXY 3HAYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4aCTh B 3TOW COJIEPKATEIBLHON
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUYECKOT0 1 OMHOMUAIBHOTO paclpeiesIeHU 1





3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTEJbHBIM U HOPMaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeielieHUs MM, aKIEHTUPYIOT BHHUMaHUWE OOYyYalolMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBJICHUM C MOMOIIBIO HENMpephIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHHE HJTOW CBSI3M C IIOMOIIBIO
ko3 PUIMEeHTa KOPPENAIMU M €ro BBIOOPOYHOTO aHajora. OTHU DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, © BO MHOIOM OINUPAIOTCS HAa CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé omaun »sneMeHT  couepXkaHusA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJICAOBATEIHPHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUITY BpeMeHH. O3HaKOMJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCS aKTYaJbHBIM JUISI OyAylIux aOUTypUEHTOB, MOCTYIAIONIUX Ha y4eOHBIC
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMHU, IICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKa» Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 dvacoB: B 10 kmacce — 34 ugaca (1 yac B
Hegento), B 11 knacce — 34 yaca (1 gac B Hezeno).





COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiHHbL. ['padsl Ha muiockocTu. JlepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITUs (MCx0bl). BeposTHOCTH ciaydallHOTO COOBITHS. BIW30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Hajg COOBITUSIMU: NTepecedeHre, 00beAMHEHNE, TPOTUBOIION0KHbBIE
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOKEHHUE BEPOSTHOCTEW. [lepeBO ciryyailHOTO
skcniepumenTa. Gopmyna nomHou BeposTHOCTH. Popmyna barieca. He3aBucumsle
COOBITHUS.

bunapHblil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusa. Cepusi HE3aBUCUMBIX MCIBITAHUM 0 IepBoro ycnexa. llepecranoBku
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHbIMU BeIMYMHAMU. buHapHas cinydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

11 KIJACC

CoBMmecTHOE pachnpenesieHHe JBYX Cily4yalHbIX BenauunH. HesaBucumele
CJIy4ailHbIE BEJIMYMHBI.

Marematudeckoe OXXHJIaHUE CIAy4yalHOM BEJIWYUHBI (pacrpenesieHus).
[IpuMepbl TpUMEHEHHS] MaTeMaTUYECKOrO0 OXKHUJaHHsS (CTpaxoBaHHWE, JOTEpes).
Matematudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXHMIAHUE CYMMBI CIIy4alHBIX BEJIHYMH. MaTeMaTudeckoe  OXKHJIaHUE
F€OMETPUYECKOTO U OMHOMHUAIIBHOTO paclpeIelICHHI.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pactipenenenus). Jlucriepcust OMHApHOW CIydaltHOW BETWYMHBL. MaTemMaTHIecKoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYalHbBIX
BenuuuH.  [lucmepcuss W cTaHZApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOTO
pacnpenenenusa. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.





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

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3anayu, OpUBOJALIME K TIOKA3aTEIbHOMY paclpeesieHHIO. 3a/1auu, IPUBOSALIUE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTH M CBOMCTBA HOPMAIBLHOTO pacCIpeiesIeHuUs .

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmaum,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHON CBSA3bI0 U MPUYUHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METO/I HAUMEHBIINX KBaIPaTOB.





IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoza, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYE€CKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTEeMaTHYEeCKHWE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U





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

7) 3KOJIOTN4€eCKOTr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEeMAaTHUUYEeCKUX 3HAHWU Jig penieHdus 3aaad B 00JiacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  TMpPaKTHKW, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO U HCCIEIOBATEIbCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

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

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:





UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTU4YeCKOro 00beKTa, SBJICHUA, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(pOpMaIUu 1o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs I10 XOJy PEIICHHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUS, COTMOCTABISATh CBOM CYXJACHUS C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (oOpMaT BBICTYIUICHHS € y4E€TOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:





COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOITPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYAJIBHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMmax paboThl (00CYXaeHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATHh TMOHATHUAMH: CIYYalHBIA HKCIEPUMEHT (OTIbIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4ailHOTO  OTBITA, HAXOJWTHh BEPOSITHOCTH COOBITHMA B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh U (OPMYITUPOBATH COOBITHS: TIEPECEUCHHNE, OOBEINHEHUE TAaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;





ONEpPUPOBATh  MOHATUSAMM:  YCIOBHAS  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4alHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO NIpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnn 3ajay, onpeaeisiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh TMOHATHSMHU: OWHAPHBIM  CIy4yalWHBI  ONBIT
(ucniblTaHue), ycrex W Heyjada, He3aBUCHMbIE HCIBITAHMS, CepUs HCIbITAaHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepuM UCTbITaHUN bepHy/HM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMma pacrpejiesieHus, OuHapHas clydyailHas BeJIWYHMHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE pacipeiesieHue.

K xoniy 11 kinacca oOyJaromuiicst HAy9UTCS:

OIEpUPOBATH MOHATUSMU: COBMECTHOE paCIpENENICeHUE JBYX CIydYalHBIX
BEJIMYUH, UCIOJIb30BaTh TAaOJUIy COBMECTHOI'O PACIPEAEICHUS ABYX CIy4alHBIX
BEJIMYHMH JUISl BBIJCIICHUS pACIpENeNICHUsT KaXXKIOW BEIWYMHBI, OIPEACIICHHUS
HE3aBHCUMOCTH CIIyYaliHbIX BEJINUUH;

CcBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMAaTHUYECKOTO OKUIAHUS CIy4yailHON
BEJIMYMHBI (paclpeesieHusl), IPUMEHATh CBOWCTBA MAaTEMaTH4YECKOIO OKHUIAHUS
OpU PELICHUH 3a/ay, BBIYUCIATH MAaTeMaTHYECKOe OXKUAAHWE OMHOMHUAIBHOTO U
re€OMETPUYECKOTO PACIIPECIICHHUI;

CBOOO/IHO ONEpPUPOBATh MOHATHUSMHU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIIMYUHBI, IIPUMEHATH CBOMCTBA JIUCIEPCUU CIIyYaHHOW BEIWYWHBI
(pactipenenieHrsl) NMPU PEIIEHUM 3a]a4, BBIYMCIATH AUCIEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE T'€OMETPUYECKOT0 U OMHOMUAIILHOTO paclpeieieHuil;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU MO JTaHHOM BBHIOOPKE U OLIEHUBATh
XApAaKTEpPUCTUKN TE€HEpPaIbHOM COBOKYINHOCTH JaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHHBATh BEPOSATHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YSICh N3YYEHHBIMU PACTIPEICIICHUSIMU.





TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 DnemMeHTHl TeopuH rpados 3 https://ptlab.mccme.ru/node/12800
C 7 7 0
2 JIYHAHHBIC OTIBITH, ch YHAHHBIC CODBITHA 1 3 https://ptlab.mccme.ru/node/12800
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
0 .C
3 COOBITHAMH N JIOACHIE 1 yMHONCHIE 5 https://ptlab.mccme.ru/node/12800
BEpPOSATHOCTEH. Y CIIOBHASI BEPOATHOCTD.
HezaBucumsie coObITHS
4 DneMeHThl KOMOWHATOPUKH 4 1 https://ptlab.mccme.ru/node/12800
Cepun nocnenoBaTeNbHbIX UCIIBITAHUN.
5 Ucnertanus beprymnu. CrydaifHbIi BBIOOD 5 https://ptlab.mccme.ru/node/12800
13 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHble BEIMYUHBI U pacIpeaeICHUS 14 2 https://ptlab.mccme.ru/node/12800
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3




https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800



11 KVIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
3aKxoH OOJIBIINX YHUCET 5) https://ptlab.mccme.ru/node/12800
DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH 6 https://ptlab.mccme.ru/node/12800
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pactipenenieHus ), TOKa3aTeIbHOE U 4 https://ptlab.mccme.ru/node/12800
HOPMaJIbHOE pacIpeieseHus
Pacnpenenenne Ilyaccona https://ptlab.mccme.ru/node/12800
5 CBs3b MEXKTY CITy4YailHBIMU BEJIMYUHAMU https://ptlab.mccme.ru/node/12800
6 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 11 2 https://ptlab.mccme.ru/node/12800
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800

https://ptlab.mccme.ru/node/12800








IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

I'pad, cBsA3HBII rpad, npeacTaBIeHUE 3a1a4H C

1 1
MOMOTIIBIO Tpada

5 Crenens (BasieHTHOCTD) BepiiuHbL. [1yTh B rpade. 1
Ilenu u UKL

3 I'padbr Ha mnockocTu. JlepeBo ciydaitHOTO 1
JKCIEPUMEHTA

4 CrnyyaitHble SKCIEpUMEHTHI (OTIBITHI) U CITy4yaiiHbIe 1
COOBITHSL. DIIeMEHTapHbIE COOBITHS (MCXOIbI)
BepostHoCTh citydaitHOTO coOBITHS. BeposiTHOCTH

5 COOBITHH B OTIBITaX C PABHOBO3MO>KHBIMH 1
3JIEMEHTaPHBIMU COOBITUSIMU
BeposTHocTh ciydaitHOTO coOBITHS. BeposiTHOCTH

6 COOBITHH B OTIBITaX C PAaBHOBO3MOYKHBIMH 1
3JIEMEHTAPHBIMU COOBITUSIMHU
[lepeceuenue, 00beMHEHIE MHOYKECTB U COOBITUH,

7 MIPOTUBOMOJIOKHBIE cOObITHS. DopMyna ClIoKEHUS 1
BEPOSITHOCTEH

8 VYcnoBHast BEpOATHOCTb. Y MHOKEHUE 1
BeposTHOCTEH. DopMysa yCIOBHON BEPOSITHOCTH

9 Yci0BHAsA BEPOSATHOCTb. Y MHOKEHHUE 1
BeposiTHOCTEN. DopMyra yCI0BHON BEPOSITHOCTH

10 dopmyna MOJIHON BEPOATHOCTH

11 ®opmyna baiteca. He3aBucumblie coObITHS






KoMOuHaTOpHOE IPABUIIO YMHOKEHUSI.

12 [lepecTanoBkU U akTOpUal

13 Yucno coueranuii. Tpeyronpauk ITackamns

14 ®opmyna buHoma HeroToHa

15 KonTtposnsnast padota Nel: "I'padsl, BeposTHOCTH,
MHO»€CTBa, KOMOMHaTOpHKa"
bunapHbIi c1ydaliHbIN ONBIT (MCHIBITAHUE), YCIIEX U

16 Heynava. HezaBucumble ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUHN JI0 IEPBOTO ycIrexa

17 Cepust HE3aBUCHMBIX MCIBITAHUN JI0 TIEPBOTO
ycrexa

18 Cepus He3aBUCHMBIX MCHIBITaHNNA bepHyimn

19 CrnyyaitHblii BEIOOD U3 KOHEYHOW COBOKYITHOCTH

20 [IpakTndeckas paboTa ¢ UCIOIb30BAHHEM
AIEKTPOHHBIX TAOJIHUII

21 Cnyuaiinas BenmuurHa. Pacnipenenenue
BepOATHOCTEH. J{narpamma pacnpeneneHus
Onepanuu Haj CilydaliHBIMU BEJIMYUHAMH.

22 [Ipumepsl pacnpenenennil. bunapnas ciayyanHas
BEJINYMHA

23 I'eomeTrpuueckoe pacnpeneneHue. buHoMuansHoE
pacmnpeneneHue
MareMaTtuueckoe 0KUIaHUE CIIy4aillHOW BEJIMYMHBI.

24 CoBMmecTHOE pacnpesiesieHue ABYX CIy4yalHbIX
BEJIMYMH
HesaBucumpblie cnyvaitHpie BennuuHbl. CBONCTBA

25 MaTeMaTH4ECKOIro O’KuJaHus. MareMaTudeckoe

O’Ku1aHue OMHApHOU CITy4aiiHOMN BETUYNHBI






26 MareMaTHueCKO€ 0’KUaHNE T€OMETPUYECKOTO
OMHOMMAJIBHOTO pacipeaeIeHun
Jlucriepcust M cTaHAapTHOE OTKIIOHEHHE. Jlucriepcust

27 OuHapHOU ciaydaiiHOM BennmuuHbl. CBOWCTBA
JACTIEPCUN

28 [IpomexyTrouHas aTTecTanus
MaremMaTHueckoe 0KHJaHNe TIPOU3BEICHUS U

29 JIMCTIEPCHUSI CyMMBI HE3aBUCHMBIX CITy4aitHBIX
BEJIMYUH

30 [IpakTdeckas paboTa ¢ HCIOJIL30BAaHHEM
AIIEKTPOHHBIX TAOJIHUII
Jlucriepcusi ONHOMHAIBHOTO pacIpeieIeHusI.

31 [IpakTnueckas paboTa ¢ UCIOIb30BAHHEM
ANIEKTPOHHBIX TAOJIHUIL

32 O06001eHre 1 cucTeMaTu3alus 3HaHu|

33 KonTtponbras padota No2: "Vcneiranust bepaymu.
Cny4aliHble BEIMYMHBI U pacupeaeieHus"

34 O06001eHre u cucTeMaTu3alus 3HaHu |

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME






11 KVIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTpoJsbHbie padoThl

Hepasencto YebOrimesa. Teopema YeObImiena.
Teopema bepnymiu. 3akoH O0NbIINX YUCEN

Hepasencro YeOnimea. Teopema YeOriena.
Teopema bepnymiu. 3akoH O0NbIINX YUCEN

Hepasencro YeOnimeBa. Teopema YeOrniena.
Teopema bepnymiu. 3akoH O00bIINX YUCET

Br100pouHBIi METOT MCCIIETIOBAHMIA

[IpakTrueckas paboTa C UCHIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUII

['enepanbHast COBOKYITHOCTh U CITy4aifHasi BEIOOPKA.

3HAKOMCTBO C BEIOOPOYHBIMHU XapaKTePUCTUKAMHU.
Ol1ieHKa CpeTHET0 U TUCTIEPCUH TeHEPATbHOM
COBOKYITHOCTH C ITOMOIIIbIO BHIOOPOYHBIX
XapaKTEPUCTHK

I'enepanbHas COBOKYITHOCTb U CIy4aiiHas BIOOpKA.

3HaKOMCTBO C BBI60pO‘IHI)IMI/I XapaKTCpUCTUKaMHU.
OI_ICHKa Cp€aAHCIo U JUCIICPCUHA reHepanLHoﬁ
COBOKYITHOCTH C ITIOMOIIIBIO BBI60pO‘lHBIX
XapPaKTCPUCTUK

OneHnBaHue BEPOSTHOCTEH COOBITUI MO BEIOOPKE

Cratuctnueckas runoresa. [IpoBepka mpocrenmunx
TUIIOTE3 C IOMOIIBIO CBOMCTB U3Y4EHHBIX
pacrpeneneHun

10

Cratuctnueckas runoresa. [IpoBepka mpocrenmunx






THUIIOTE3 C IIOMOIIIBIO CBOMCTB HN3YYCHHBIX
pacrpeneneHuin

[TpakTrueckas paboTa ¢ UCIOIb30BAHHEM

11
AJIEKTPOHHBIX TAOJIHII

12 [IpuMepsl HENPEPBIBHBIX CIIy4aiiHBIX BEJIUYMH.
OyHKIHS IIOTHOCTH BEPOSTHOCTH
PaBHoMepHoe pacnpenenenue. [Ipumepsl 3a1ay,

13 MIPUBOIANINX K IMOKA3aTeIbHOMY U K HOPMAJTLHOMY
pacmpeaeeHusIM

14 OyHKIHS IIOTHOCTH BEPOSTHOCTH TIOKA3aTEIIEHOTO
pacnpeneneHus

15 OyHKIHS IIIOTHOCTH BEPOSTHOCTH HOPMAIILHOTO
pacnpeneneHus
[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX

16 coOpITui. [Iprmep 3agauun, MPUBOASIICH K
pacnpenenenuto [lyaccona

17 [IpakTnueckas paboTa ¢ UCIOIb30BaHUEM
AIIEKTPOHHBIX TAOJIHNIL

18 KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.
Koaddumument koppensunn

19 CoBMecTHBIC HAOIO/ICHUS ABYX BETUYHH

20 Br160opouHbIit KO3 PHUITUEHT KOPPEAIUHA

21 Paznuumne mexay TMHEHHOH CBSA3bI0 U MPUYUHHO-
CJIEICTBEHHOM CBSI3bIO

22 Jluneiinas perpeccus

23 [IpakTideckas paboTa ¢ UCTOIb30BAHHEM
ANEKTPOHHBIX TAOJIHII

24 [IpencraBieHne JaHHBIX ¢ TOMOIIBIO TAOIUI] U






Jyarpamm, onucaTesibHas CTaTUCTHUKA

o5 OnpITHI C paBHOBO3MOXHBIMU 3JIEMEHTAaPHBIMU 1
COOBITHSIMH

26 Borunicnenue BeposiTHOCTEN COOBITHI C 1
pUMEeHEHHEM (HopMYyIT
Borunicnenue BeposiTHOCTEN COOBITHI C

27 MIPUMEHEHHEM IrpapUUecKuX METO0B: 1
KOOpJMHATHasl psiMasi, IepeBo, quarpaMmma Jitsiepa

28 [TpomexxyTouHas aTTecTanus 1

29 MaremaTuyecKkoe OKUAaHUE CTy4YaliHON BEJIMYMHBI. 1
CrnydaiiHble BEJIMYMHBI U PACIIPEACIICHUS

30 MaremMaTHuecKoe OKUIaHNE CITy9ailHOW BETMIUHBI 1

31 KontponsHas pabora: "BeposiTHOCT U cTatucTuka"

32 Brruncienue BeposITHOCTEH COOBITHIM C 1
puMEHEeHHEM (GopMYIT U TpaPUIECKUX METOIOB

33 Brruncienue BeposTHOCTEH COOBITHIM C 1
npuMeHeHreM (Gopmyi u rpaduyecKux METo10B

34 Ciy4yaliHble BEJIMYMHBI U pacpeicIICHUSI. 1
Maremarnueckoe 0KUAAHUE CIIy4allHOW BEJIMYUHBI

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34











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

* Martematuka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10 kinacce/ Konsrun 10.M.,
Tkauea M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 00I1eCTBO
«M3parenscTBO «IIpocBenienne

* Martematuka: anrebpa v Hauajga MaTeMaTHUYECKOTO aHaJli3a, TEOMETPHSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 11 knacce/ Konsrun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiinonepHoe o0111ecTBO
«3narensctBo «lIpocBenienue»

"Teopus BepositHocTel U ctatuctuka'. ApTopsl FO. H. Tropun, A. A.Makapos,
N.P.Briconkuii, U.B. Smenko., AkninonepHoe obmectBo «M3aaTenscTBo

«HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Anrebpa 1 Hauaja MaremMaTuieckoro ananusa. 10 knacc. Jlugakruaeckue
Martepuanbl. ba3oBeiit u yriyonennsiii ypoBuau. [1la0ynun, TkaueBa, @emxopona.
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemienue»

Anre0pa u Hauaja MmaTemMaThHdeckoro ananmsa. 11 kmacc. Jlumakruueckue
Martepualbl. ba3oBslii u yriy0sn.yposuu. [11a0ynuH, TkaueBa, @egoposa.
AxknmonepHoe o0mectBo «M3natensctBo «lIpocBemnienue»

"Teopus BeposiTHOcTel u cratuctuka'. Apropsl 0. H. Tropun, A. A.Makapos,





N.P.Bricoukuii, U.B. Smenko., AkunonepHoe obimiectBo «M3aaTenbcTBo
«IIpocsewenue»

JnakTryeckrue MaTepralibl 10 TEOPUU BEPOSTHOCTEN. 8-9 kinacchl. ba3oBblil
yray0neHHsiid yposens. OI'D u EI'D, U. P. Briconkuii. , AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «lIpocBenienne

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://www.yaklass.ru/

https://uchi.ru/

https://mathb-ege.sdamgia.ru/

http://statistica.ru/theory/

https://ptlab.mccme.ru/node/12800










