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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHSI HAa YPOBHE CPEIHETO 00Iero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH JIsi OPMUPOBAHUS Yy 00yHaIOUIUXCSI CTATUCTUYECKON KYJIbTYpbl 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 MHpA, pPa3BUBACTCS TMOHUMAHHUE 3HAYMMOCTH U OOIIHOCTH
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 0011Ier0 00pa3oBaHUs, U
Ha Pa3BUTHE MPEJCTABICHUM O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENbHBIX U OOLIUX MAaTEMAaTUYECKUX MOJENSIX, UCTIOIb3YEMbIX
JUISE  ONMMCAHHMSI  AHTPOMOMETPUUECKHMX W JAeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHbIe POJa HU3MEPEHHUAX, IJIUTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. YueOHBIH Kypc sBIseTcS 0a30i It OCBOEHHUS BEPOATHOCTHO-
CTaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXKe COIMAIbHBIX U ICHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHLHOW Mepe MCIOJIb3YIOT anmmapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyxaeHrne 3akoHa OONbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, M CTATUCTHKA» Ha YIrIyOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiydaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMHUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB MW TEOPUU MHOXKECTB, HEOOXOAMMBIC ISl TOJHOIIEHHOTO OCBOCHUS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM st (hOpMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYalHbIX BEJIMYUH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHOU
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOTr0 1 OMHOMUAIBLHOTO pacipeeeHui u



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

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpefieIeHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYyYalolUXCSd Ha ONUCAHUU U
M3YUYEHUU CIyYalHBIX SIBIICHUM C MOMOIIBIO HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMU BEJIMYMHAMU W OIMCAaHHE JTOW CBSI3M C IIOMOIIBIO
ko3 PuIMeHTa KOPpEeNslMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, U BO MHOI'OM ONUPAIOTCS Ha CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé omaun »sneMeHT  couepXkaHusA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — IIOCJIEAOBATEIHBHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUITY BpeMeHH. O3HaKOMJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJMUYECTBA TAaKMX COOBITUN HOCHT pPa3BHBAIOIIMK XapakTep W
SIBJISIETCSL aKTYaJbHBIM JUIS OyAyIIuX aOUTypUEHTOB, MOCTYIAIOIIUX Ha yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMHU, IICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKa» Ha
yrayoJIeHHOM ypoBHe oTBojutcs 68 wacoB: B 10 kmacce — 34 ugaca (1 yac B
Hegento), B 11 knacce — 34 yaca (1 gac B Heeno).



COILEPKAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOI0KHBIC
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyia barieca. HezaBucumbie
COOBITHUS.

bunapHbIil ciiydaiiHbIi ONBIT (MCTIBITAHUE), yCleX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
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 ClIyyallHbIMH BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenuunH. He3aBucumbie
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXKHUJAHUE CIy4alHOU BEJIUYHHBI
(pacupenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTEMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe OXUJaHUE CYMMbl  CIIyYalHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUAIIEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnipenenenus). Jucnepcusi OMHApHOM CIy4dailHON BeIWYHMHBI. MaTeMaTH4eCcKoe
OXXUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KJIACC



HepaBenctBo YeoOniméBa. Teopema UebOniméBa. Teopema bepuymnu. 3akon
OonpmMx  yuced. BplOOpouHBIE  MeTOA ~— uccienoBaHM.  BeiOopouHble
XapakTepucTuku. OLEHUBAaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
IIpoBepka MpOCTENUIINX TUIIOTE3 C MOMOUIBIO U3YUEHHBIX PACIIPEACICHUN.

HenpepeiBubie ciy4yaiiHble BenuyuHbl. Ilpumepsl. DyHKIMA IIIOTHOCTH
BEPOSITHOCTU pacmpenesicHus. PaBHOMEpHOE paclpeneneHue M €ro CBOMCTBA.
3amaun, NpUBOISAIINE K MOKA3aTEIBHOMY PACIPEACIICHUIO. 3aauu, TPUBOASIIINE K
HOPMAJIBHOMY pacrpeaeaeHuro. OyHKIMSA IJIOTHOCTH BEPOSITHOCTH
NOKa3aTeJIbHOT0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTA HOPMAJIBHOTO
pactpenenenus. PyHKIMS IUIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PACIIpPEAEIEHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmaum,
npuBOAsSIIME K pacnpeneneHuto Ilyaccona.

KoBapmaruss naByx ciywaiiHbix BenuuuH. KoadduimeHt nuHEHHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHHUS  JBYX  BEJIMYMH. BbpIOOpOYHBI
ko3 dunment koppensuuu. Paznuuuve Mexay JTUHEHHOW CBSI3bI0 M NMPUYUMHHO-
CJIEICTBEHHOM CBsI3bt0. JIMHENHAs perpeccus, METO/I HAMMEHBIINX KBaJIPaTOB.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HAa  POCCUHCKOro  oOIlecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE ATUX JOCTH)KCHUH B JPYrHMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KEHUNW HAyKW U JIESITEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyXICHHH, BOCTIPUUMYHBOCTD
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHTAaHHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznu4yHbIM  chepaM  MPOPECCHOHANBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSKEHUU BCEUM KU3HH, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATBHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSHHUE MPUPOIHON U COLMAIBHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA W 3HAYMMOCTH JUIsI Pa3BUTHS [MBWIM3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPUU TTPOBOJUMOTO aHAJIM3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX M YTBEPXKICHUSAX, Mpejiaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHMsS, BbIOMpaTh  Haubonee MNOAXOASAUMH € Y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSAMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHn3aunﬂ:



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  TO3HABATEJIILHOM  peduiekcuM Kak  OCO3HAHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUST WJIM HEJOCTHXKCHUSI pe3yJbTaTOB JCSTEILHOCTH, HAXOIUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pPabOThI, pacrpenessiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUA C APYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INNPEJMETHBIE PE3YJIBTATHI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJIHO OMepUpoBaTh MOHATHSAMU: Trpad, TUIOCKMi Tpad, CBA3HBINA Tpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4ailHOTO  OMbBITA4, HAXOAWTh BEPOSTHOCTH COOBITHM B  OMNBITAaX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMHU COOBITUSMH;HAXOAUTh U (POPMYyIHPOBATH
COOBITHS:  TepeceucHHre, OOBbCAMHEHHWE  JAHHBIX  COOBITHHA,  COOBITHE,
MIPOTUBOIIOJIOKHOE JTAHHOMY, UCIIOJIB30BaTh AUArpaMMbl Diiiepa, KOOPAUHATHYIO
MPSAMYIO ISl PEIICHHsI 3a]1ad, T0JIb30BaThCs (DOPMYIION CIIOKEHUS BEPOSTHOCTEH
JUTS1 BEPOSITHOCTEHN ABYX M TPEX CIyYalHBIX COOBITHIA;



ONEepUpOBAaTh  TMOHATUAMM:  YCIOBHAas  BEPOSTHOCTb,  YMHO>KEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4alHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € NOMOIIBIO MpaBuja YMHOXKEHHs, JepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnn 3aay, onpeaessiTh HE3aBUCUMOCTb COOBITHH 10 (popmynie u
[0 OPTaHMU3alUU CIYYailHOrO SKCIEPUMEHTA;

NPUMEHATh M3YyYCHHBbIE KOMOWHATOpHBIE (QOPMYNBI ISl TEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/lady M0 TEOPUH BEPOSATHOCTEN;CBOOOJHO ONEPUPOBATH MOHSATUSAMU: OWHAPHBIN
CIy4yalHBIH OMBIT (MCTBITAHHWE), YCIEX M HeyJaya, HE3aBUCHUMbBIC HCIIBITAHUS,
cepusi UCHBITAaHUN, HAXOJAUTH BEPOSITHOCTH COOBITHI: B CEpUU HUCIBITAHUU 10
NepBOro ycrnexa, B CepuM HCNbITaHUNH bepHymnu, B ombiTe, CBA3aHHOM CO
CIIy4ailHbIM BBIOOPOM M3 KOHEYHOM COBOKYIHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, aMarpamMma paclnpejieieHus, OWHapHas CiydailHas BeJIMYHWHA,
reoMeTpuieckoe, OMHOMUAIBHOE pacipeiesiCHuUE;

ONEepUPOBATh MOHSATUSMH: COBMECTHOE pacHpelesieHue JBYX CIydalHbIX
BEJIMYMH, UCIOJB30BaTh TaOJUIy COBMECTHOTO pacIpe/ielieHus JABYX CIy4alHBIX
BEJIMYUH JUISl BBIICJICHHUS PACHPENENICHUs KaXJOW BEJIMYMHBI, OINpPEACICHUS
HE3aBHUCHUMOCTH CIyYaWHBIX BEJIMYMH; CBOOOJHO OMNEPUPOBATH MOHITHEM
MaTEMaTUYECKOTO OKUIAHUS CIy4yalHON BEMYUHBI (pacripe/iesieHns ), MPUMEHAITh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TP PELICHUU 3a4ad, BBIUUCIATH
MaTEeMaTUYECKOe OXKUAaHe OMHOMHUAIBLHOTO U T€OMETPUYECKOTO pacTpeeIeHH;

CBOOOJTHO OTEPUPOBATH MOHATHAMU: TUCIIEPCHS, CTAHAAPTHOE OTKJIOHEHHWE
CIy4alHOM BEJIMYWHBI, TPUMEHITh CBOWCTBA AUCHEPCHUMU CIYYaWHOM BEJIUYUHBI
(pacnpeneneHus) NpyU pPELICHUM 3a]ay, BBIYHMCISATH JUCIEPCUIO M CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHAIILHOTO pacTpe/eIeHHI.

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

BBIYUCTISATH BEIOOPOUHBIE XapaKTEPUCTHKU IO JAHHOW BHIOOPKE U OIICHUBATH
XapaKTEPUCTUKU TEHEPAJIbHOM COBOKYMHOCTH JAHHBIX IO  BBIOOPOYHBIM
xapakTepuctukam. OIEHHBATh BEPOATHOCTU COOBITHI W TPOBEPATH MPOCTEUIINE
CTATUCTUYECKHUE TUIOTE3bI, MOJIb3YSICh U3YYEHHBIMU PACIPEICICHUIMU;

OPUBOAUTH  TMpPUMEPhl  3aj1ady, MNOPUBOASIIMX K  [OKAa3aTEIbHOMY
pacrpeneneHuto, 3aaad, MOPUBOASIIMX K HOPMalbHOMY  pacHpeesICHUIO.
OnepupoBaTh TOHATHUSAMU: (YHKIHS TUIOTHOCTA BEPOSTHOCTH MOKa3aTEIIbHOTO
pacnpeneneHusi, QyHKIHS TIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO paclpe/eieHus,
(GYHKITUS TFIOTHOCTH M CBOMCTBA HOPMAJILHOTO PAacTIpeIeICHUS;

onpenenarb  Ko3QPUUUEHT  JHMHEHHOW  KOoppeisiiuu,  BBIOOPOUHBIN
KO3(pPULIUEHT KOPPEISALIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI pecypesI
1 DeMeHTHI Teopuu TpadoB 3
5 CrnyyaiiHble ONBITHI, CIIy4aliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMU. Clo’KeHNE U YMHOKEHHUE 5
BEPOSATHOCTEHN. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun nocnenoBaTeNbHbIX UCIIBITAHUN.
5 Ucnbitanus beprymnu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KUIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCET 5
DNIeMEHTHl MaTEMAaTUYECKON CTAaTUCTUKH 6
HenpepsiBHBIE cliydaliHbIE BETUYMHBI
3 (pactipesienenus), moka3zaTeaIbHOE U 4
HOPMaJIbHOE pacIpeieseHus
Pacnpenenenne Ilyaccona
5 CBs13b MEXTY CITYYaHBIMH BEJIMUNHAMHA
6 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 11 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTsl

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

I'pad, cBsa3HbI rpad,
MIpe/ICTaBJICHHE 3a/1a41 C
MOMOTIIBIO Tpada

https://m.edsoo.ru/DNVFQSSRO

Crenensp (BaJIEHTHOCTD)
BepiuHbl. [IyTh B rpade. Llenu
Y LUKJIBI

https://m.edsoo.ru/UXI4HCLA1

I'padbr Ha mnockocTu. [epeso
CIIy4ailHOTO KCIIEPUMEHTA

https://m.edsoo.ru/24XFA5016

Cny4yaliHble SKCTIEPUMEHTBI
(OTIBITHI) U CITy4aliHBIC
COOBITHS. DIIEMEHTapHBIC
COOBITHS (MCXO/IBI)

https://m.edsoo.ru/JIIN2M7PO

BepositTHOCTh ciiydaitHOTO
coObITHs. BepositHOoCTH
COOBITHI1 B OTIBITAX C
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMHU

https://m.edso0.ru/8S3C8YCML

BeposTHOCTB cirydaiiHOTO
coObITus. BepostHocTn
COOBITUH B OTBITAX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

https://m.edsoo.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

[Tepeceuenue, oObeTMHEHNE
MHOJKECTB U COOBITHI,
MIPOTHUBOTIOJIOKHBIE COOBITHS.
dopmyJia CIOKEHUS
BEPOSITHOCTEN

https://m.edso00.ru/183Y3NKOQ

VYcnoBHas BEPOSTHOCTD.
YMHOKEHNE BEPOATHOCTEM.
dopmysia yCI0OBHOM
BEPOSITHOCTH

https://m.edsoo.ru/\W5ZFDS3AA

VYcnoBHas BEpOSTHOCTD.
YMHOXKEHUE BEPOATHOCTEM.
dopmysia yCIOBHOM
BEPOSITHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

dopmyiia MOJHOK BEPOATHOCTH

https://m.edsoo.ru/UNX09C5LX

11

®opmyna baiieca.
He3asucumele coObITHSA

https://m.edsoo.ru/NYF9VJ6R6

12

KombunaropHoe npaBuiio
yMHOeHus1. [lepectaHOBKH 1
(hakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

Yucno coueTaHui.
Tpeyronpnuk [Tackans

https://m.edsoo.ru/Y15CS8R20

14

®opmyna buHoma HproToHa

https://m.edsoo.ru/ABSANVGJH

15

Kontponsnas pabora Nel:
"I'padml, BEpOATHOCTH,
MHO>eCTBa, KoOMOMHaTopuka"

https://m.edsoo.ru/Q3DKAYADF

16

bunapHbIil c1y4aiHBIi ONBIT
(ucmpITaHMe), ycrexX U Heynava.
He3zaBucumble UCIIBITAHUSL.

https://m.edso0.ru/lY4T46JQ6



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

Cepust HE3aBUCUMBIX
WCTBITAHUI 10 IEPBOTO yCIexa

17

Cepust HE3aBUCUMBIX
WCTBITAHUI IO IEPBOTO yCrexa

https://m.edso0.ru/Q1KT2Y9lU

18

Cepust HE3aBUCUMBIX
ucnblTaHui bepHymm

https://m.edsoo.ru/HIWIZ7FD8

19

CnyyaiiHblii BBIOOD U3
KOHEYHON COBOKYIHOCTH

https://m.edsoo.ru/\VVCL7PSUOX

20

[IpakTiueckas pabota c
WCTIOJIb30BAHUEM DJICKTPOHHBIX
TabIuIL

https://m.edsoo.ru/NE69MI1ZJO

21

CnyvaiiHasi BeIMYMHA.
Pacnipenenenue BeposTHOCTEN.
Juarpamma pacnpeneneHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepanuu HaJ Cay4yalHbIMU
BenmurHaMH. [Ipumepsl
pacnpenenenuii. bunapnas
cilydaiiHasi BeJIMYKMHA

https://m.edsoo.ru/C6TDDUNJ8

23

I'eomerpuueckoe
pacnpenenenue. bunomuansHoe
pacnpezeneHue

https://m.edsoo.ru/JTT2F54GL

24

MaremaTHueckoe 0XxuJaHue
CIIy4ailHOU BEJIUYHHBIL.
CoBMecTHOE pacnpeneneHue
JBYX CIIy4allHbIX BEJIMYMH

https://m.edsoo0.ru/77Z76Y7KB

25

HeszaBucumslie cirydaitnbie
BennunHbl. CBolicTBa
MaTEMATUYECKOTO OKUIaHMS.

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM

Marematudeckoe 0XKHIaHue
OMHApHOM CcIy4alHOM
BEJIMYHMHBI

26

MaremaTudecKkoe OKUIaHue
r€OMETPUYECKOTO U
OMHOMHUAJILHOTO
pacrnpeneneHui

https://m.edsoo.ru/C6HWOBTQQ

27

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/BGX67VSNV

28

Hucnepcus OuHapHOM
CIy4ailHOU BEJIMYHHBI.
CBoiicTBa aucnepcuun

https://m.edsoo.ru/HYZZFP2Y7

29

Marematudeckoe OXKUJaHNue
MPOU3BENICHUS U JUCIIEPCUS
CYMMBI HE3aBUCUMBIX
CIIy4alHbIX BEJIMYUH

https://m.edsoo.ru/K52203JU2

30

Jlucniepcusi OMHOMHAIBHOTO
pactpenenenus. [IpakTuueckas
paboTa ¢ UCIOJIb30BaHHEM
AIIEKTPOHHBIX TAOJIUI]

https://m.edsoo.ru/BOWSYV6LT

31

Jlucriepcus ¥ CTaHIapTHOE
OTKJIOHEHUE F€OMETPHUIECKOTO
pacnpeaeieHus. .
IIpakTuueckas padora ¢
HCII0JIb30BAHUEM JICKTPOHHBIX
Ta0IuIL

https://m.edsoo0.ru/NSGZU1L92

32

O000111eHAE U CUCTEMATU3ALIMS
3HAHUH

https://m.edso0.ru/K2Y9U56JG



https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG

KonTtponsHas padota Ne2:
"UcnpiTanus bepuymu.

33 . 1 https://m.edsoo.ru/EZTQ5A060
CrnyuaiiHble BEJIMYUHBI U
pacrnpeneneHus"
gq | O0odmerne n cHeTeMaTH3AINA 1 https://m.eds00.rw/ZEKKZP13]
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KUIACC

Tema ypoka

KoandecTBO 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Hepasencro YeObImena.
Teopema YeobbmueBa. Teopema
bepnynnu. 3akoH OOJMbIIMX YHCET

https://m.edsoo0.ru/E251PS7YZ

Hepasencrso YeOsiesa.
Teopema YeobbiueBa. Teopema
bepnynnu. 3akoH OONbIIMX YKCET

https://m.edso0.ru/84DPQY5U5

Hepasencto YeOniesa.
Teopema YebbimeBa. Teopema
bepnynnu. 3akoH OONbIIMX YKCET

https://m.edso0.ru/795RTYVP7

Br16opounsIit MeTOT
HUCCIIEI0OBAHUI

https://m.edsoo.ru/T3HDIU6R5

[IpakTrueckas padoTa ¢
MCTIOJIb30BAHUEM 3JICKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/79181HPHP

I'enepanbHas COBOKYITHOCTD U
ciTyJaiiHasi BBIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMH
xapaktepuctukaMu. OLeHka
CPEIHEro U IUCIEpCUn
reHepaTbHON COBOKYITHOCTHU C
TTOMOIIBI0 BEIOOPOYHBIX
XapaKTEPUCTHUK

https://m.edsoo.ru/1234058PN

I'enepanbHas COBOKYITHOCTD U
cilyyaifHasi BbIOOpKa. 3HAKOMCTBO

https://m.edsoo.ru/UFS5LUWZX



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/UFS5LUWZX

C BBIOOPOYHBIMH
xapakrepuctukamu. O1eHka
CPEIHET0 U IUCIEPCUU
TrE€HEPAIIBHONW COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHUK

OreHuBaHuE BEPOSATHOCTEN
cOOBITHI 11O BEIOOPKE

https://m.edsoo0.ru/ZP168PTHI

CraTucTtuueckas runoresa.
[IpoBepka MpoCTENIINX TUIIOTES C
ITOMOIIIBIO CBOMCTB U3yYEHHBIX
pacrnpeneneHnit

https://m.edsoo.ru/AN2N5VI9R1

10

CraTtuctrueckasi TUIOTE3a.
[IpoBepka MpoCTEUIIUX TUIIOTES C
ITOMOIIIBIO CBOMCTB U3yYEHHBIX
pacrnpeneneHuit

https://m.edsoo.ru/6VQ7WZS6U

11

[TpakTrueckas padoTa c
WCIIOJIb30BAHUEM 3JICKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/ASKODEFOW

12

[Ipumepbl HeTIPEPHIBHBIX
CIy4alHbIX BEeIMYUH. OYyHKIMS
IJIOTHOCTU BEPOSTHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacripeneneHue.
[Tpumeps! 3a1a4, MPUBOASIIUX K
MOKa3aTeJIbHOMY U K
HOPMaJIbHOMY paclpeeIeHUsIM

https://m.edsoo.ru/TBYPVV96N

14

(DYHKL[I/IH IIJIOTHOCTHU
BCPOATHOCTHU IMOKA3ATCIILHOT'O
pacnipeaAciiCHUA

https://m.edso0.ru/0TSV4N5GH



https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH

15

@yHKIUSA INIOTHOCTH
BEPOSATHOCTH HOPMAJILHOTO
pacnpeneneHus

https://m.edsoo.ru/3BEDF3PKL

16

[TocnenoBarenbHOCTH
OJINHOYHBIX HE3aBUCUMBIX
coowiTuil. [Ipumep 3amaum,
MPUBOJISIIEN K PACTIPEICTIECHUIO
Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTnueckas pabota c
WCTIOJIb30BAHNUEM DJICKTPOHHBIX
TabIuIL

https://m.edsoo0.ru/6XKX4ZT1F

18

KoBapuanus aByx ciny4ailHbIxX
BenuuuH. Koapdunrent
KOppEeALu

https://m.edsoo0.ru/CLXUTCA37

19

CoBmecTHBIE HAOTIOICHUS IBYX
BEIIMYUH

https://m.edsoo.ru/HROCOPOZ9

20

Bri6opounsriii koadduimeHt
KOPpEISIUU

https://m.edsoo.ru/SL2HPVEAB

21

Paznuuune mexny TMHEHHOM
CBSI3bIO M IPUYUHHO-
CIIE[ICTBEHHOU CBSI3bBIO

https://m.edsoo.ru/DQ77BBBIP

22

Jluneiinas perpeccust

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTuueckas padora ¢
HCII0JIb30BAHUEM AJICKTPOHHBIX
Ta0IuIL

https://m.edsoo.ru/I9LGE6B45

24

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX C
IIOMOIIIBIO Ta6J'II/II_[ " Iuarpamm,
OoInmrcarcibHasad CTaTUCTUKA

https://m.edsoo.ru/JHOWUMG6V3
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25

OnBITHI ¢ PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

https://m.edsoo.ru/XLU9T8DVR

26

Brrunciienue BepoATHOCTER
COOBITHH ¢ IPUMEHEHHEM

hopmys

https://m.edsoo0.ru/661M9IPXR

27

Brruucnenue BeposiTHOCTEN
COOBITHH ¢ IPUMEHEHUEM
rpauyecKux MeTo10B:
KOOpJMHATHas MpsiMasi, IePEBO,
auarpaMma Jumnepa

https://m.edsoo.ru/2WSLLMRF6

28

CrnydaifHple BEIMYHUHBI U
pacripeneeHus

https://m.edsoo0.ru/CVIY1CQSA

29

Marematudeckoe OXXKUJaHNUE
CIIy4aiHOM BEJIMYUHBI

https://m.edsoo0.ru/FQJOJIKXY

30

Marematuyeckoe OXKHUJaHNUE
CIIy4aiHOM BEJIMYUHBI

https://m.edsoo.ru/2YXDFL4PS

31

KonTtponbnas padoTa:
"BeposiTHOCTH M cTaTUCTHKA"

https://m.edsoo.ru/WS1ILA3U8

32

Brrunciienue BepoaTHOCTEM
COOBITHI ¢ IPUMEHEHHUEM
¢dbopmyn u rpaduIECKIX METOIOB

https://m.edsoo.ru/MFOY8KOZ7

33

Brrunciienue BeposiTHOCTEH
COOBITUH ¢ IPUMEHEHHEM
(dbopmyn u rpadUIECcKIX METOJIOB

https://m.edsoo.ru/YISRD8A5M

34

CrnyvaiiHble BETUYNHBI U
pacrpeneneHus.
MareMatnuyeckoe 0KUIAHUE
CIIy4aiiHOM BEJINYHUHBI

https://m.edsoo.ru/SNAA4YLRK
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

HpOBepﬂeMble NpeaAMETHBLIC PE3YJbTAaThl 0CBOCHUSA OCHOBHOM

Ko 00pa3zoBaTe/ibHOI MPOrpaMMbI CpeIHero o0Iero oopa3oBaHus
6 Teopust BeposSTHOCTEH U CTaTUCTUKA
6.1 UuTath U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTh MOHATHSMU: CpeAHEEe apuPMETHUYECKoe, MeauaHa, HauOoJbIIee,
HauMEHbIIIee 3HAYCHHUE, pa3MaxX MacCUBa YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIIy4alHBI SKCIEPUMEHT (ONBIT) U cllydailHoe
coObITHE, PIEMEHTaApHOE COOBITHE (AIEMEHTApHBIN WCXOJ) CIY4allHOTO OTIBITA;
6.3 HaxOJUTh BEPOATHOCTH B ONBITaX C PABHOBO3MOXHBIMH  CIIy4alHBIMU
COOBITUSAMH, HAXOJIUTh M CPAaBHHUBATh BEPOSTHOCTH COOBITHMI B HW3YYCHHBIX
CIIy4ailHBIX SKCIIEPUMEHTAX
Haxomute u hopmynupoBaTh COOBITHS: TIEpeceUCHUE W OOBEIUHEHUE JTaHHBIX
6.4 COOBITHH, COOBITHE, TPOTHUBOTIONOKHOE JIAHHOMY COOBITHIO; TOJIb30BAThCS
' auarpamMmamMu Oiepa U POpMYJION CIIOKEHHUS BEPOSATHOCTEH TPHU PEIICHUH
3a1au
OnepupoBaTh TNOHSTHUSMH: YCIOBHAs BEPOSTHOCTh, HE3aBUCHMBIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C MOMOIIBIO MpaBUja YMHOXKEHHS, C MOMOIIBIO JIepeBa
CIIy4aiiHOTO OTIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHIJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATHSAMH: HWCIBITAHWE, HE3aBUCHUMbIC HCIBITAHUS, CEpHs
6.7 UCIBITAHUHN, yCleX M HeyJaya; HaXOJUTh BEPOATHOCTU COOBITHH B cepuu
' HE3aBHCHUMBIX UCIBITAHUH JI0 MEPBOTO ycIieXxa, HaXOAUTb BEPOSITHOCTH COOBITHIA
B CEpUU UCIbITaHUI bepHymm
6.8 OnepupoBaTh NOHATUSIMU: CIydaiiHas BEIMYUHA, paclpeesieHue BEPOsITHOCTEH,
yarpamma pacrpeieeHus
11 KJIACC
K IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
oA o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHMBaTh BEpOSTHOCTH 3HAUECHHUI CIydallHOW BEIMYUHBINO PacCHpeeICHUIO
' WM C TIOMOUIBIO TUarpaMm
OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOIO OKUJAHUSA, MPUBOAUTH IPUMEPHI
5.2 TOTO, KaK NPHUMEHSIETCS MaTeMaTUYECKOE OXKUJAaHUE CIIy4ailHOW BEJIMYUHBI,

HaxXoJUThb MaTCMAaTUYCCKOC OKUJAAHUC TI0 JAHHOMY PaCpCACICHUTIO




5.3

NmeTh MMpeaACTaBJICHHUEC O 3aKOHC OOJIBIIINX YHCEI

5.4

NmeTh MMpeACTaBJICHHUEC O HOPMAJIbHOM paClpCACICHUN




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Koxa
6

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHue JaHHBIX ¢ TOMOILBIO Ta0nuI U auarpamM. CpeaHee apu@MeTHuyecKoe,
MeuaHa, HauOoJIbIlIee ¥ HauMEHbIIee 3HAYCHHS, pa3Max, JUCIIEPCUS U CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyyaitHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4aiiHbIE COOBITUS. DJIE€MEHTApHbIE COOBITUS
(ucxonwr). BeposTHOCTH CilydaifHOTO COOBITHS. BAM30CTH YAaCTOTHIM BEPOSITHOCTH
coObiTuil. CitydaiiHble OMBITBI C PAaBHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU COOBITHSIMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Oneparun  Hajg COOBITHSIMHU: TIEpECEUYCHHE, OOBEAUHEHHE, MPOTHUBOTIOJIOKHBIC
coObITus. Quarpammsl Diinepa. opmyrna ciaoKeHus: BEpOATHOCTEH

6.4

VYcnoBHas  BEpPOATHOCTb. YMHOXKEHHE  BeposTHOCTEH. JlepeBo  cilydallHOTO
skcriepuMenTta. dopmyna mosHoM BeposiTHOCTH. HezaBrucrumMbie cOOBITHS

6.5

KomOunatopHoe mpaBmwino ymHoxeHus. IlepecranoBku u (akropuan. Yucio
couerannii. Tpeyronpauk [lackamsa. @opmyna bunoma HeroToHa

6.6

bunapuplii ciayuyaliHblii oOmbIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumble
ucnbiTanua. Cepusi HE3aBUCHMMBIX HCHBITaHWM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAaHUN bepHyn

6.7

Cnyuaiinas BenuuuHa. Pacmpenenenue BeposiTHOCTeW. [[narpamma pacrnpenerneHus.
[Ipumeps! pacnipenienieHnii, B TOM YHCIie TeOMETPUIECKOer OMHOMUAIBLHOE

Kon

11 KIJACC

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

TeOpI/IH BepOHTHOCTCﬁ Hn CTaTUCTHKA

5.1

YucnoBble XapaKTEpPUCTHKH CIy4alHBIX BEJIWYMH: MaTeMaTHUYECKOe OKUIAHUE,
JMCIIepcuss M CTaHAapTHOE OTKJIOHeHHe. Ilpumepsl mpUMeHeHHs: MaTeMaTH4eCcKOro
OKUJIaHUS, B TOM 4YHCJE B 3a/Ja4ax W3 IOBCEJAHEBHOM XH3HH. MaremaTHueckoe
OKUJlaHue OMHApHOM cilyyailHOH BenuuuHBI. MaTeMaTHUecKoe OXKHJIAHHE CYMMBbI
CIIydaliHbIX BEJIMYMH. MaTeMaTnyeckoe 0KUAaHNUE U JUCIIEPCUS T€OMETPUIECKOTO U
OMHOMMAJIBHOTO pacrpeieeHnit

5.2

3akoH OOJNBIIMX YHCENT M €ro polib B Hayke, mpupojae U olmiecTBe. BriOOpouHBIif
METOJI UCCIIeI0OBAHUN

5.3

HpI/IMepLI HCTMIPCPBIBHBIX CJ'Iy’-IB.fIHBIX BCJIIMYHMH. IlonsTue 0 IJIOTHOCTHU
pacnpeaciiCHu. 38.,[(8.‘-11/1, MNPpUBOAAINNEC K HOPMAJIbBHOMY pacClpCaACIICHUTO. IlonsTue o
HOpMaJIbHOM pacCHpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox

IIpoBepsiemble TPeOOBAHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥ 00pa30BaTe/ILHOI MPOrPpaMMBbI CPeHEro 061ero 00pa3oBaHus

Brnagenne Merogamu JTOKa3aTelnbCTB, alTOPUTMAMHU PEIICHUS 3a/1ad; YMEHUE
(hopMyITMpOBaTh M OMEPUPOBATH OHATUSMU: OTIPEICIICHUE, aKCHOMa, TeOPeMa,
CIIE/ICTBHE, CBOWCTBO,  TPW3HAK,  JIOKA3aTECIIbCTBO,  PaBHOCHIIHHBIC
(GOopMyTUpOBKHY; MPUMEHATh UX; YMeHHEe (GOopMylupoBaTb OOpaTHOE U
IIPOTUBOIIOJIOXKHOE YTBEP)KJICHUE, NPUBOAUTL NPUMEPHl U KOHTPIPUMEDPSI,
HUCITIOJIB30BaTh METO MaTeMaTHYECKOU HHAYKIUU,; IMTIPOBOJUTH A0Ka3aTCIbHBIC
pacCyKACHUA MNpH PCUHICHWH 3aaa4, OUCHHUBATH JIOTHYCCKYIO ITPABUIIBHOCTDH
pacCyXJICHUI; YMEHUE ONIEPUPOBATh MOHATUSIMU: MHOKECTBO, TTOJMHOKECTBO,
onecpanrun Hazg MHOXECTBAMU, YMECHUE HUCIIOJIb30BATh TCOPETUKO -
MHO>KECTBEHHBII amnmnapar Jjd OmucCaHuA PCajbHBIX ITPOLECCOB H SIBJIEHUU U
MpU pelIeHUH 3a/lady, B TOM YHUCIE U3 JPYTUX Y4YEOHBIX MPEeIMETOB; yMEHHE
OTIEPUPOBATh TOHATUSAMHU: Tpad, CBI3HBIN Tpad, aepeBo, IUKI, rpad Ha
TUTIOCKOCTH; YMEHHE 3a7[aBaTh M OMHCHIBATH rpadbl pa3IMYHBIMU CIIOCOOAMU;

WCIO0JIb30BaTh Ipadbl MpU pelIeHNH 3a1a4

VYmenune OIICpHUPOBATH IMMOHATUAMMU: HATYPAJIIBHOC YHCJIO, HEJIOC YHUCIIO, CTCIICHD
C OCJIBIM IIOKas3aTclieM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHb C
paluOHAJIbHBIM IIOKa3aTeJIEM, CTCICHL C ,HGIZCTBHTGHBHBIM II0Ka3aTcCJICM,
norapn(bM qyucia, CMHHYC, KOCHHYC M TaHI'CHC IIPOHU3BOJIBHOI'O 4HCJa, OCTAaTOK
o MOAYJII, paluOHAJIIBHOC YHCJIO, HpPpalUOHAJIBHOC 4YHCIIO, MHOXCCTBa
HAaTypaJIbHbIX, UCJbIX, PalUOHAJIbHBIX, ,Z[eﬁCTBHTeHLHLIX quceil; yMCHHC
HCIIOJIb30BaTh IIPU3HAKK JCIUMOCTH, HauMEHBILIHH O6H.IPII>1 JACIUTCIIb H
HaAanMCHBIICC O6I_I_ICC KpaTHOC, aJI'OPUTM Esxmupaa IIpu pCHICHUH 3aaav;
3HAKOMCTBO C Pas3IMYHbIMU IMO3UIUOHHBIMHU CHUCTCMAMH CYHUCIICHHA; YMCHUC
BBIIIOJIHATh BBIYHMCJICHUE 3HAUCHHUH H npeo6pa3013aHH$1 BLIpa)KeHI/Iﬁ (¢/0)
CTCIICHAMU U HOFapH(bMaMH, npeo6pa303aHI/I;1 ,Z[pO6HO'paI_II/IOHaJ'IBHHX
BLIpa)I(eHHfI; YMCEHUC ONCpHUpOBaAThH IOHATHAMM nocCJacaA0BaTCIIbHOCTD,
apI/I(I)MeTI/I‘leCKaSI nporpeccus, TeOMETPUUCCKass MNporpeccus, OCCKOHEYHO
y'6]':>IBaIOIJ_la$I reoMeTpuucCKas Mporpeccus; YMEHUC 3aaaBaTb
nocjaeaoBaTCJIbHOCTH, B TOM YHCJIC C IIOMOIIBKO PCKYPPCHTHLIX (I)OpMYJ'I;

YMCHHC OINCpUpPOBATh TOHATUAMU: KOMIUIICKCHOC YHUCIIO, COHpH)KéHHLIC




KOMIUIEKCHBIE YHMCIIa, MOJYJIb W apryMEHT KOMIUIEKCHOTO uucia, (opma
3allMCH  KOMIUJIEKCHBIX 4Hced (FeoMeTpuyYeckas, TPUTOHOMETpUUYECKas U
anreOpanveckasl); yYMEThb MPOW3BOAWTH apu(PMEeTHYECKUEe JCUCTBUA C
KOMIUIEKCHBIMU YHCIIAMU; IPUBOJUTH MPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX
yycell; ONEpUpOBaTb MNOHATUAMM: MaTpuua 2x2 u 3x3, omnpenenuTenb

MaTpHUIIbl, FEOMETPUYECKUI CMBICIT ONPEAETUTENS

YMeHne onepupoBaTh IMOHATUSAMM: PalUOHAIBHBIC, HPPALMOHAIbHBIC,
[OKa3aTelbHblE, CTEIEHHbIE, JorapuMuyecKkue, TPUTOHOMETPUUYECKUE
YpaBHEHUS M HEPABEHCTBA, X CHCTEMBI, YMEHHE OIIEpUPOBATH IMOHATHIMM:
TOKJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHe, YypaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YPABHEHUN U HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHUM, HEPABEHCTB U
CUCTEM; YMEHHUE pEIIaTh YPABHEHUs, HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO
pa3INYHBIX MPUEMOB; pEIIaTh YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI C
rapaMeTpoM; NPUMEHATh YPABHEHUsS, HEPABEHCTBA, UX CHUCTEMBI Ul PEIICHUS
MaTeMaTHYeCKHUX 3a/a4 U 3aJad W3 pa3iuuHbIX oOjacTell HAyKu W peaibHOU

KHU3HHU

YMeHHne  omepupoBaTh  HOHATHAMH:  (QYyHKOHs, YETHOCTh  (YHKIHUH,
MEPUOJANIHOCTh  (YHKIMH, OTPAaHHMYCHHOCTh (YHKIHWH, MOHOTOHHOCTB
dbyHKIMM, SKCTpeMyM (yHKIMU, HauWOOJbIlIee W HaWMEHbBIEEe 3HAYCHHS
GbyHKIMM Ha TPOMEKYTKE, HeNpepbiBHAs (QYHKIHSA, acUMITOTHI Trpaduka
GyHKIMU, TIepBas M BTOpas NPOM3BOIHAS (QYHKIUH, TCOMETPUYCCKUU U
(bu3nYecKuil CMBICI MPOU3BOIHOM, MEPBOOOPa3HAs, ONPENSIEHHBIA HUHTETPAI;
YMEHUE HAaxXOIHWTh aCHUMITOTHI rpaduka Q(YHKIUU; YMEHHE BBIYUCIATH
IPOM3BOJIHBIC CYMMBbI, TPOHM3BEIEHHS, YaCTHOTO M KOMIO3MIUU (YHKIHH,
HAXOJIUTh ypaBHEHHE KacaTelIbHOW K rpaduky (yHKIHU; YMEHHE HAaXOIHTh
IIPOM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIMIA; YMEHUE HCIOJIBH30BATh ITPOHU3BOIHYIO
JUTSL CCIIeIOBaHUS (DYHKIUI, HAXOIUTh HAaHOOJIBIINE U HAMMEHBIINE 3HAYCHUS
GyHKUUH; CTpPOUTh TrpadUKM MHOTOWICHOB C WCIIOJIb30BAaHUEM arapara
MaTeMaTUYeCKOTO aHalln3a; MPUMEHATh MPOU3BOJHYIO IS HAXOXJICHUS
HAWIY4YIIero peleHUus B TMPUKIAAHBIX, B TOM YHCIE€ COILMAIbHO-
SKOHOMHYECKUX U (PU3MUECKUX 3a]lauyax; HaXOIUTh MIOMAIN U 00BEMBI HUTYD
C TMOMOIIBI0  HMHTErpaja; MNPUBOJUTH  NPUMEPHl  MaTEMaTHYECKOTO

MOJIEIMPOBaHMS ¢ IOMOIIBIO AU hepeHInaTbHBIX YPaBHEHHH

YMeHue omnepupoBaTh MOHATHSAMU: TpaduK (QYHKUUH, oOpaTHas (QYHKIHS,
KOMOO3ULMs (PYHKIMH, JuHeHHas ¢yHKOUS, KBaJpaTUdHas QYHKIUS,

pauMoHanbHas  (QYHKUUS, CTeNeHHas  (QYHKIUS, TPUTOHOMETPUYECKUE




¢byHKIIMKM, OOpaTHBIE TPUTOHOMETPUYECKHEe (QYHKIMH, TOKa3aTelbHas |
norapudmuueckas pyHKIMHU; yMEHHE CTPOUTH rpadUKy U3y4EHHBIX (PYHKIHUH,
BBITIOJIHATE Mpeo0pazoBaHus rpaukoB (QyHKIMHA, UCIIOIb30BaTh rpaduKu IS
U3yYCHHUS TMPOIECCOB M 3aBHCUMOCTEH, IMpH pEUICHWH 337ad M3 JIPYrux
y4eOHBIX TPEJMETOB W 3a/a4 W3 PEaJbHON >KM3HU; BBIpaXKaTh (popMmyramu
3aBHCHMOCTH MEXIy BEIMYMHAMH; HCIOJIb30BaTh CBOMCTBA U TpaduKu
GYHKIUME Ui pelieHus ypaBHEHWH, HEPaBEHCTB W 3a/ad C IMapaMeTpaMu;
n300pakaTb Ha KOOPJIMHATHOW IJIOCKOCTH MHOXECTBA PEUICHUHM YpaBHEHUH,

HEPaABCHCTB U UX CUCTEM

YMeHue penrate TEKCTOBBIE 33/1a4M Pa3HBIX TUIOB (B TOM YHCIIE€ HA MPOLIEHTHI,
JOJIM M 4YacTH, Ha JBW)KEHHE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HaJOTH,
3ajaud U3 o0JacTW YOpaBJIEHUS JIMYHBIMU M CeMEHHBIMU (UHAHCAMH);
COCTaBIISATh BBIPQKEHUSI, YpAaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO
3a/1auM, MCCIe0BaTh MOJYYEHHOE pelIeHHe M OLIEHHWBATh MPaBIONOJ00HOCTh
pe3yibTaTOB; YMEHHME MOJEIMPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE
MaTeMaTHKHU; COCTaBIISITh BHIPAXKEHUS, ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI
IO YCIIOBHIO 33Ja4H, MCCIENOBATh IOCTPOEHHBIE MOJAEIU C HCIIOJIB30BAHUEM

anmnapara ajredpbl, HHTEPIPETUPOBATH MMOJTYUYEHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATUSAMHU: cpeaHee apupMeTHdecKkoe, MeauaHa,
HaumOoJblllee M HauMEHbIIEe 3HAUYCHUS, pa3Max, IUCIEepPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIOBOr0 HalOpa; YMEHHE W3BJIEKaTb, WHTEPIPETHPOBATH
uHbOpMaIMIO, TMpEACTAaBIEHHYI0O B TabiuIax, Ha JAuarpaMmax, rpadukax,
OTpPaXKaloIIyl0 CBOMCTBA pealIbHBIX MPOLECCOB U SBJICHUI; IMPEACTaBIAThH
UH(GOPMAIIMIO C MMOMOIIBIO TaOIHI] U AUAarpaMM; UCCIIEOBATh CTATUCTHUYECKUE
JAaHHbIE, B TOM YHKCJE C IPUMEHEHUEM rpa@uuecKuX METOJO0B U 3JIEKTPOHHBIX
CpenCTB; rpaguuecKd HCCIEeN0BaTh COBMECTHbIE HAOIIOACHUS C TOMOIIbIO

JarpamMM pacceuBaHuUs U IMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIM ONBIT U CllydaiiHOe cOOBITHE,
BEPOSATHOCTb CIy4aHOTO COOBITHS; YMEHHE BBIUYUCIATH BEPOSATHOCTh C
UCIOJIb30BaHUEM TpaUUECKUX METOJIOB; MPUMEHATh (OPMYIIbI CIOKEHHUS U
YMHOXXEHUSI BEPOSITHOCTEH, (HOpMyily TOJHOW BEpPOSTHOCTH, (HOpMyIy
bepuynnu, xoMOuHaTOopHble (AaKTBl M (OPMYIbI;, OLIEHUBATH BEPOSITHOCTH
peasbHBIX COOBITHI; yMEHHE ONEpHUpOBaTh MOHATUAMU: CiIydaiiHas BEJIMYMHA,
pacrnpeneneHue BEpOSITHOCTEM, MAaTeMaTH4eCKOe OKMJIAHUE, NIUCIEPCHS H
CTaHJAPTHOE OTKJIOHEHHE CIy4allHOW BENWYMHBI, QYHKIUH pacHpereNeHus 1

INIOTHOCTU PABHOMCEPHOI'O, IMOKA3aTCJIbHOIO U HOPMAJIBHOTO pacnpeneHeHHﬁ;




YMEHHUE HCIOJIb30BaTh CBOMCTBA W3YYECHHBIX PACHPENCIICHUM U PELICHUS
3a/a4; 3HAKOMCTBO C IOHATUSMH: 3aKOH OOJBIIMX YHCEN, METOJbI
BBIOOPOYHBIX HCCJICIOBAaHUN; YMEHHE NPUBOIHUTH TPHUMEPHl MPOSBICHUS
3aKOHA OOJIBIIMX YHCENT B NPUPOJHBIX M OOIIECTBEHHBIX SBIICHHUAX; YMCHHE
OIIEPUPOBATH NOHATUAMU: COYETAHUE, IEPECTAHOBKA, YNACIO COYETAHUN, YHUCIIO
nepecTaHoBOK; OnHOM HpIOTOHA; yMeHHE MPUMEHATh KOMOWHATOPHBIE (PAKTHI
U PACCYKIEHMs JUI pelIeHus 3aJad; OLEHHUBATh BEPOATHOCTH pEaJbHBIX
COOBITHI; COCTaBJIATH BEPOATHOCTHYID MOJEIb M  HMHTEPHPETUPOBATH

MIOJTy4EHHBIN pe3yibTaT

YMeHue onepupoBaTh NOHATHSAMU: TOYKA, IIpsiMasi, INIOCKOCTb, MMPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA yIJa, IJIOCKUH YroJj, ABYTPaHHBIM yroJi, TpEXIPaHHbIN
yroJl, CKpPELIMBAIOUIUECS MpPsAMBIC, MMAPAUICIBHOCTh W NEPHEHAUKYISIPHOCTh
NpSIMBIX W IUIOCKOCTEH, Yroid MEXIy NpPSIMBIMH, YroJl MEXAYy MpsAMOA M
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 TUIOCKOCTH,
paccTosiHUE MEXAY MPAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSMHU; YMEHHE
WCIIOJIb30BaTh MpPHU pPEIIEHUH 337ad H3y4deHHble (AaKTbl MU  TEOPEMBI
IUTAHUMETPUH; YMEHHME OLIEHMBATh pa3Mepbl 0OBEKTOB OKPYXKAIOILIEro MHpa;
CTPOUTb MAaTEMaTHUYECKHE MOJCIN C MOMOIIBIO T'€OMETPUYECKUX INOHATUH U

BCJIIMYMH, pCIIaTh CBA3aHHBIC C HUMHU IPAKTHUYCCKUEC 3aJa9n
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YMeHune omnepupoBaTh IMOHATHAMH: IUIOMIAAb (QUTYPBI, 00BEM QUTypHI,
MHOTOTPAaHHHK, MPAaBUJIBHBIA MHOTOTPAaHHHK, CCUCHHE MHOTOIpaHHHKA, KYO,
napajieNienuie];, npu3Ma, nupamuaa, (urypa W IMOBEPXHOCTh BpAIICHUS,
IWIMHAP, KOHYC, map, cdepa, Iwiomans chepsl, IUIONAas TOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHyca, NHIMHIPA, OO0BEM Ky0a, NPSIMOYTOJBHOTO
napajieNienunea, MHpaMIIbl, TPU3MBbI, IMIMHAPA, KOHYca, I1apa, pa3BépTKa
NIOBEPXHOCTH, CEYCHUS KOHyca U [WJIMHIPA, TapajUlebHble OCH WM
OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromiascs cdepbl, HUIHHIPA,
KOHyCa, yMEHHE CTPOUTh CEYCHHE MHOTOTPaHHUKA,  HW300paKaTh
MHOTOT'PaHHHUKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, UX CEYCHUS, B TOM YKCIIC
C TIOMONIBIO JJEKTPOHHBIX CPEACTB, YMEHHE MPHUMEHSITh CBOWMCTBA
reoOMeTpHYecKuX (GUryp, CaMOCTOSITeNbHO (GOPMYIUPOBATH OMpPENEICHUS
U3ydaeMbIX (Uryp, BBIBHraTh THIOTE3bl O CBOWCTBAX U MPHU3HAKAX
reoMeTpuueckux ¢uryp, oOOCHOBBHIBATH WJIM OMpPOBEpraTh HX; YyMEHHE
IPOBOANUTH KiacCU(UKALUIO (QUTYp TIO Pa3IUYHBIM TMPU3HAKAM, BBITIOIHATH

HeO6XO,Z[I/IMLIe AOIOJIHUTCIIBHBIC TIOCTPOCHUSA
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YMmenue OICpHUPOBATh NOHATUAMU: IBUKCHUC B IIPOCTPAHCTBE, HapaJIJ'ICJ'ILHHﬁ




IIEPEHOC, CUMMETpUs Ha IUIOCKOCTM W B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoaA00Hs, MOA0OHbBIE (DUTYPBI; YMEHHUE PACIO3HABATh PAaBHBIC
u mojoOHbIe (QUTYpBI, B TOM YHCIIE B TNPHUPOJIE, MCKYCCTBE, APXUTEKTYPE;
UCIOJIb30BaTh T'€OMETPUYECKUE OTHOLIEHUS NPU PEUICHUM 3a/lad; HaXOJIUTh
TeOMETPUYECKNE BEIMYMHBI (JJIMHA, YroJi, IUIoHiaab, 00bEM) MpU pPELICHUH
3aja4 M3 JPYruX Yy4eOHbIX MPEAMETOB U U3 pPEaJbHOW KHU3HU; YMEHHUE
BBIUUCIIATh TI'€OMETPUYECKHUE BEJIMYUHBI (JUIMHA, YroJj, IUIOIaab, OO0BEM,
TUIOINAAb TOBEPXHOCTH), MCIIONIB3YSI M3y4YeHHBbIE (POPMYNBI U METOMABI, B TOM
yycie: IUIOMIaJb MOBEPXHOCTHM MHUpaMU[bl, MPU3MbI, KOHYCa, IMJIUHJpA,
momanas ceprl; 00bEM Kyda, MPSIMOYTOJIBHOTO Mapayiesienunesa, TUPaMU/IbI,
MpU3MBI, IWIUHJAPA, KOHYyca, 11apa; YMEHHWE HaXOJWUTh OTHOILIEHHE OO0BEMOB

M0I00HBIX (UTYD
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VYMmenne ONICpHUpOBATh MOHATHUAMH: TIMPAMOYIrojibHaA CHCTEMa KOOpPJAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BEKTOPA, CyMMa BCEKTOPOB,
MPOM3BENICHUE BEKTOPA Ha YMCIIO, PA3JIOKEHUE BEKTOPA MO 0a3HCy, CKASIPHOE
MPOU3BEJICHNE, BEKTOPHOE MPOM3BEACHHE, Yroj MEKIy BEKTOpaAMH, YMEHHE
WCTIONb30BaTh  BEKTOPHBIA W KOOPAMHATHBIA  METOA ISl pEIIeHUs

reOMETPUYECKUX 33/1a4 U 33a4 APYruX yueOHBIX MPEIMETOB
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YMeHne BBIOMpATh TOAXOMAIIMA METON I pEelIeHUs 3a7add; MOHUMaHUE
3HQYMMOCTH MaTE€MaTUKH B U3YYCHHH TPUPOIHBIX U  OOIIECTBEHHBIX
MpOIIECCOB M  SBJICHWM,; YMEHHUE paclio3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKd B MCKYCCTBE, YMEHHE IPUBOIUTH MPUMEPHl MaTEeMaTHYECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yuciia ¥ BEIYMCIIEHUS

11 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, TPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaJbHOU cTeneHu. JeHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpIM nokaszarenaem. CTENeHb ¢ pallMOHAJIbHBIM MoKa3areneM. CBolcTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpazoBanye BHIPAKEHUN

1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpUroHOMETPUUECKUE YPABHEHUS

2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppauroHaibHbIe HEPABEHCTBA

2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA

2.8 Tpuronomerpudeckrue HepaBEeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB

2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

211 Marpuna cucTeMbl JMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbI
3 ®yukuuy 1 rpahuKu

3.1 Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHBIE




¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA

OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.

[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havasa MaTeMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [Ipou3BoaHbIE F€MEHTAPHBIX PYHKIIMH
[IpumeHeHre TPOU3BOAHON K HCCIENOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 I[TepBooOpasnast. Murerpain
S MHoKecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnmcaresbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teomerpus
7.1 ®urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




