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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIyONEHHOrO YpPOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrOo ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 001ero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH Il OPMUPOBAHUS Yy 00YUAIOUIUXCSI CTATUCTUYECKON KYJIbTYPbl U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUUYE€CKOTO MHCTPYMEHTA JJIs
W3YUYEHUs CIIy4yalHBIX COOBITUM, BEIWMYMH W mpoleccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXxcsi O METoJax HCCleOBaHus
U3MEHYMBOTO MHpA, pPa3BUBACTCS TMOHUMAHUE 3HAYMMOCTH U OOIIHOCTH
MAaTE€MATUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YacCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHUue 3HaHMM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs, U
Ha pa3BUTHE TPEJCTABICHUM O CIIyYalHBIX BEJIMUYMHAX U B3aUMOCBS3IX MEXKIY
HAMHM Ha BaXXHBIX IMPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO chOpMHUPOBATHCSA NIPEICTABICHUE O
HauboJee ynoTpeOUTEIbHBIX U OOLIUX MAaTEMAaTUYECKUX MOJIENSX, UCTIOIb3YEeMbIX
JUISET  ONMMCAHMSI  AHTPOMOMETPUYECKHMX M JAeMorpaduyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHble POJa HU3MEPEHHUAX, IIUTEIBHOCTU O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH U MPOIECCOB
B oOmiecTBe. YueOHBI Kypc sBiseTcss 0a3oi 1 OCBOEHHS BEPOSITHOCTHO-
CTaTUCTHYECKUX METOAO0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEM, HO TaKXe COIMAIbHBIX U MCHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHLHOW MEpe MCIOJIb3YIOT anmnapat
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyXxeHrne 3akoHa OONbIIMX YuCed — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaTn3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposATHOCT, W CTATUCTHKA» Ha YriayOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkarenbuble JTUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIIOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAUMBIC ISl TOJHOIIEHHOTO OCBOCHUS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYECKUX Y4eOHBIX
KYypCOB.

Conepxxanne smHNA «CioydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM st (hopMUpOBaHUSI TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYaHbIX BEJIMYUH. BaKHYI0 4acTh B 3TOM COAEPKATEIBHOU
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOT0 1 OMHOMUAIBLHOTO paclpeeeHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — IOKa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeiesIeHUsAMHM, aKIEHTUPYIOT BHHUMaHWE OOyYalolUXCsd Ha ONUCAHUU U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpepbIBHBIX GyHKIUNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydebHOM Kypce mpeaycMaTpUBAeTCsS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMU BEJMYMHAMU W OINHKCAHHE JTOW CBSI3M C IOMOIIBIO
Kod(PuIMeHTa KOPpEeNsSlMM M €ro BBIOOPOYHOrO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, © BO MHOIOM ONUPAIOTCS Ha CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun sneMeHT  couepXkaHus, KOTOPBIM  MpejjaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIINUX B eIUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHUT Pa3BHBAIOIIMK XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUISI OyIyIIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HAa ydeOHbIE
CIIEIUAJILHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMH, TICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yueOHOoro kypca «BeposiTHocTh M cTaTucTUka» Ha
yrayoJIeHHOM ypoBHe oTBojutcs 68 wacoB: B 10 kmacce — 34 ugaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heelno).



COIEPKXAHUE OBYYEHUA
10 KVIACC

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

Crny4aitHble SKCIEPUMEHTHI (OMBIThI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0/bl). BeposTHOCTH ciaydalHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu HaJ COOBITHSMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOI0KHBIC
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyina barieca. HezaBucumbie
COOBITHS.

bunapHbiil ciiydaiiHbli ONBIT (MCTIBITAHUE), yCIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHBITAHUM J10 TIepBOro ycnexa. [lepecraHoBKuU
u ¢akrtopuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHud bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenwe  BeposTHocTed.  [uarpamma
pacnpenenenus. Onepanuu Haj CIy4yallHBIMHU BelWMYMHamMu. buHapHas ciaydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIIEHOE.

11 KIJACC

CoBMecTHOE pachpelesieHHe JIByX Ciy4alHbIX BeaudyuH. HeszaBucumble
CJIy4ailHbIE BEJIMYUHBI.

Marematndeckoe OXHJaHUE CIAy4yalHOM BEJIWYUHBI (pacrpenesieHus).
[IpuMepbl TpUMEHEHHS] MaTeMaTHYECKOrO0 OXKHUJaHWsS (CTpaxOBaHHE, JOTEpes).
MaremaTudeckoe OXHIaHHEe OMHAPHOW CIIydallHOW BEeNWYMHBL. MaTemMaTH4ecKoe
OXXKMJAHUE CYMMBI CIIydalHBIX BEJIMYMH. MaremaTuyeckoe  OXKHUJaHUE
F€OMETPUUECKOTO U OMHOMHUAIIBHOTO paclpeiesICHH.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKJIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pactipenenenus). Jucriepcusi OMHApHOW ClIyyallHOW BETWYMHBL. MaTemMaTHIecKoe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHAQPTHOE  OTKJIOHEHHE  OMHOMMAIIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.



HepaBenctBo YeoOniméBa. Teopema UebnnuéBa. Teopema bepuynnu. 3akoH
Oonpmx  yuced.  BelOopouHbli  MeTOn — ucciaeAaoBaHM.  BeiOopouHble
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka NpoCTEHIIMX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepeiBuble ciy4aiiHble BenuyuHbl. IIpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclipesiesieHus. PaBHOMEpHOE pachlpeleleHue U €ro CBOMCTBA.
3aaum, IpUBOJAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3ajauu, IPUBOSAIINE K
HOPMAJIbHOMY  paclpeeseHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTU
NOKAa3aTeJIbHOT0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO paclpeesIeHUs.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amaum,
npuUBOJALIME K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciuyvaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensiuuu.  CoBMeCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBIN
kodddumrent koppensauuu. Paznuune Mexay JUHEHHOM CBS3bI0 M MPUYHUHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEelHas perpeccus, MeTOl HAMMEHBIIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBIM YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
mpoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJICHTUYHOCTH, YBaKCHUS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 IMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKCHUN HAayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs ASCTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ7a4, PEIICHUH, PacCyXICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnueckoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS NPHUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas (U3NUecKass akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznmuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HaNpaBIeHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/ibl, OCO3HaHUE II100aIbHOIO XapakTepa dKOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMCHEHHE MAaTEeMAaTHYECKUX 3HAHWUN IS pelleHus] 3amad B o0JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W OOIIECTBEHHOW  MPaKTHUKU, T[OHUMAaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeNIbHOCTH, ATAloB ¢
Pa3BUTHUA W 3HAYMMOCTH JUIsl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEI0BATEIbCKYIO JICSTEIbHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TOHSTHI, OTHONICHUH MEXIy TMOHATUSAMU, (OPMYIHPOBATH
OTIpeJICIICHHS] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 711 0000IIEHNS M CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MIPOBOJINTH CAMOCTOATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAaUBAaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  pEILICHUsS, BbIOMpaTh Haubojee MOAXOMAUUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



HCII0JIb30BaTh BOIPOCHl KakK MCCIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBENEHHOTO  HAOJIOJEHUs, HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATh I'paUUueCcKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (POpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUN C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crioco0amMu CaMOIPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3ysibTaTa pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATCIHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMaHIHOW W WHIUBHUIYaJbHOU
paboThl TMpU peHieHWH YYEOHBIX 3ajJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pabOThI, pacmpeacisiTh
BUIBl paboOT, J0OroBapuBaThcs, OOCYXIAaTh TWpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATh
Ka4yeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0ydaronuiics HayauTCs:

CBOOOJTHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBSI3HBIN Tpad,
nyTe B rpade, Lenb, LUUKI, IE€PEBO, CTENEHb BEPIIHMHBI, JEPEBO CIy4ailHOTO
AKCIEPHUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHOE COOBITHE, AJIEMEHTApHOE CydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIIy4ailHOTO  OTbBITA, HAXOJWTHh BEPOSTHOCTH COOBITHA B  OMBITAaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaxXoJuTh U (HOPMYITUPOBATH COOBITHS: TepecedeHre, OObEANHEHUE TaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JTAHHOMY, HCIOJIB30BaTh JUarpaMMbl
Diiniepa, KOOPJIMHATHYIO MPSIMYIO JUIsl pElIeHHs 3a7ay, MOJb30BaThCs (HOpMyIoit
CJIO’KE€HHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN JIBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATH  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4YalHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHA C TOMOLIBIO NIpaBWUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OMbITa, HCIOIb30BaTh (POPMYIy IOJHOW BEPOATHOCTH, (HOPMYITy
baiieca mpu pemienuu 3aay, onpeaeisTh HE3aBUCUMOCTh COOBITUH 10 GopMmysie U
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHblE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHUS
AIIEMEHTOB MHOXECTB, 3JIEMEHTAapHBIX COOBITHI CIYy4alHOTO OIbITa, PEIICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEN;

CBOOOJHO  OmMepupoBaTh MOHATUSIMH: OWHApPHBIM  CAy4YalWHBIM  OMBIT
(ucriblTaHue), ycrex U Heyjada, He3aBUCHMbIEC HCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOAUTh BEPOSTHOCTU COOBITUH: B CEpUU HCIBITAHUN JO IMEPBOTO ycrexa, B
CepuM UCTbITaHUI bepHyJuHM, B ONbITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHas BEJIWYMHA, paclpeiesieHHue
BEpOATHOCTEH, JaMarpamMMma pacrpejiesieHus, OuHapHas clydaiilHas BeJlWYHMHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE pacipeiesieHue.

K xoniy 11 kinacca oOyJaromuiicst HAyIUTCS:

OIEpUPOBATh IMOHATUSMH: COBMECTHOE paCIpeNelIeHue JBYX CIydYalHBIX
BEJINYUH, UCIOJIb30BaTh TaOJUIly COBMECTHOIO PACIPEAEICHUS ABYX CIy4alHBIX
BEJIMYMH JUIsl BBIJCJICHUS pACIpENeNICHUus] KaXKIOW BEIWYMHBI, OIPEACIICHUS
HE3aBHCUMOCTH CIIyYalHbIX BEJINUUH;

CcBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMaTHYECKOTO OKUIAHUs CIIydaiHOMN
BEJIMYMHBI (paclpeiesieHusl), IPUMEHATh CBOWCTBA MAaTEMaTH4YECKOIO OKHUIAHUS
OpU PELICHUM 3a/ay, BBIYUCIATH MAaTeMaTHYECKOE OXKUAAHWE OMHOMHUAIBHOTO U
re€OMETPUYECKOT0 PACIIPECIICHHUI;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMM: JUCIEPCUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIIMYMHBI, IPUMEHATH CBOMCTBA JUCIEPCUU CIIYYaHHOW BEIWYWHBI
(pactipenenieHrsl) NMPU PEIUEHUM 3a]a4, BBIYMCIATH AUCIEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMUAIILHOTO paclpeieseHuil;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTUKHU 1O JAHHON BBIOOPKE M OILICHUBATH
XApAaKTEpPUCTUKH TE€HEpPaIbHOM COBOKYINHOCTH JaHHBIX IO BBIOOPOYHBIM
xapaktepuctukaMm. OIeHHBATh BEPOSITHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YSICh N3YYEHHBIMHU PACTIPEICIICHUSIMU.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ KonTtpobHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
https://resh.edu.ru/

1
DneMeHTHI Teopuu TpadoB 3 0 hitps://ege. sdameia.ru/
CnyJaiiHble OIBITEI, CIy4aliHbIe COOBITHS U

2 i . yi 3 0 https://resh.edu.ru/
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
coOpITHAMH. CIIOKEHHE U YMHOKEHHE

3 N ™ 5 0 https://resh.edu.ru/
BEPOSATHOCTEH. Y CIIOBHAS BEPOATHOCTD.
HeszaBucnumbie coObITHS

4 DNeMeHThl KOMOWHATOPUKH 4 1 https://resh.edu.ru/
Cepun nociea0BaTeIbHbIX UCITBITAHUM.

5 Ucnbitanus beprymnu. CiydaifHbIi BBIOOD 5 0 https://resh.edu.ru/
13 KOHEYHOU COBOKYITHOCTH

6 Ciny4aliHble BEJIMYMHBI U pacpeaesICHUs 14 1 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




11 KVIACC

KoanuecTBo 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
3aK0H OOJBIINX YUCET https://resh.edu.ru/
2 DJIEMEHTHI MATEMATHYECKON CTATUCTHUKH 0 https://resh.edu.ru/
HenpepbiBHBIE CilydaliHbIE BETUYUHBI
3 (pacmipenenenus), moka3zaTeabHOE U 4 0 https://resh.edu.ru/
HOPMaJIbHOE pacIpeieseHus
Pacnpenenenue [lyaccona 2 https://resh.edu.ru/
5 CBs3b MEXKTY CITyYailHBIMU BEJIMYMHAMU 0 https://resh.edu.ru/
O0001IeHne U cucTeEMaTU3aINs 3HAHUN 11 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uupposbie
Ne n/m Tema ypoka KonTposabHubie
Bcero H3yYeHHUs o0pa3oBaTe/bHbIE
padoThbI
pecypchl

I'pad, cBs3HbII rpad, npeacTaBiIcHUEe

1 1 https://resh.edu.ru/
3a/1auy ¢ IOMOIIBIO Tpada
CreneHsb (BaJIeHTHOCTD) BepiiuHbL. [1yTh B

2 1 https://resh.edu.ru/
rpade. Llenu 1 HUKIIBI
I'padsr Ha miockocth. JlepeBo ciiydaitHOTO

3 pad P i 1 https://resh.edu.ru/
JKCIIEPUMEHTA
CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U

4 CITydJailHbIe COOBITHS. DJIeMEHTapHBIC 1 https://resh.edu.ru/
COOBITHS (MCXO/TBI)
BeposaTHOCTB citydaitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C

5 1 https://resh.edu.ru/
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMU
BeposTHOCTB cllyualiHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OIBITAX C

6 1 https://resh.edu.ru/
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU
[lepeceuenue, 0ObeIMHEHNE MHOXKECTB U

7 COOBITUH, TPOTUBONOJIOKHBIE COOBITHS. 1 https://resh.edu.ru/
dopMmyiia cl10KEHUSA BEPOSTHOCTEN

8 VYcnoBHas BEPOATHOCTb. Y MHOXKEHHUE 1 https://resh.edu.ru/




BeposTHOCTEN. DOopMmysa ycI0BHOU
BEPOSITHOCTH

VYcioBHAs BEPOSITHOCTh. Y MHOXKEHHE

9 BeposTHOCTEN. DOopMmyna yciI0BHON https://resh.edu.ru/
BEPOSATHOCTH

10 @opMyiia IOJIHON BEPOATHOCTU https://resh.edu.ru/

11 ®opmyna baiteca. HezaBucumble coObITHS https://resh.edu.ru/
KoMOmHaTOpHOE IIPaBUIIO YMHOKEHUS.

12 p p ™ https://resh.edu.ru/
[lepectanoBku U (pakTopran

13 Yucno coueranmii. Tpeyronbpauk [lackans https://resh.edu.ru/

14 ®opmyna ouHoma HeroToHa https://resh.edu.ru/
KonTponsnas pabora Nel: "I'padwi,

15 BEPOSITHOCTH, MHOXKECTBA,
KoMOMHaTOpHUKa"
bunapHbBIN cIydaitHBIN OMBIT (MCTIBITAHUE),

crex U Heynada. He3zaBucuMele

16 y Y https://resh.edu.ru/
ucnbiTaHus. Cepusi He3aBUCUMBIX
HCTIBITAaHUM JI0 TIEPBOTO ycrexa
Cepus HE3aBUCHUMBIX UCITBITAHHUH IO

17 p https://resh.edu.ru/
MEepBOro ycrexa
Cepusi HE3aBUCUMBIX MCITBITAHUMA

18 https://resh.edu.ru/
bepnynnu
Cny4yalHBIA BBIOOD U3 KOHEYHOM

19 yi p https://resh.edu.ru/
COBOKYITHOCTH
IIpakTryeckas padoTa ¢ UCIOIL30BAHUEM

20 p p https://resh.edu.ru/
ANEKTPOHHBIX TAOJHII
Crayualinas BenqnunHa. Pacnpenenenne

21 i p https://resh.edu.ru/

BCPOATHO CTEH. Z[I/Ial“paMMa pacnpeaciCHus




22

Onepanuu HaJ| CIIy4ailHBIMU BEJIMUUHAMH.
[Tpumepsl pacnpenenennii. bunapHas
Cly4yaiiHasi BeJIMYMHA

https://resh.edu.ru/

23

I'eomeTpuueckoe pacupeneneHue.
buHoMuanbHOE pacnpeneneHne

https://resh.edu.ru/

24

MareMatnueckoe 0XKUAAHNE CIIydalHOU
BennurHbl. COBMECTHOE paclpe/ie/iCHHe
JIBYX CIIy4allHbIX BEJTMYHH

https://resh.edu.ru/

25

HesaBucnumsle ciydaiiHble BEJIMYHHBI.
CBoiicTBa MaTEMaTUYECKOTO OKHIAHHUSL.
Matemaruueckoe oXugaHue OMHapHOU
CIIy4ailHOM BEJIUYHHBI

https://resh.edu.ru/

26

MaremMmatudeckoe OXKUJaHHUE
r€OMETPUUECKOT0 ¥ OMHOMHATIBLHOTO
pacrnpeneneHuit

https://resh.edu.ru/

27

Jlucriepcusi ¥ CTaHJAPTHOE OTKIOHEHHUE

https://resh.edu.ru/

28

Jucnepcust OMHApHOU CIydaitHO#
BesIMYMHBI. CBOMCTBA UCTIEPCHH

https://resh.edu.ru/

29

MaremaTudeckoe OXHNJAHUE ITPONU3BEACHUA
U JUCIIEPCHUA CYMMBI HE3aBUCUMBIX
CJ'Iy‘I&fIHLIX BCIINYNH

https://resh.edu.ru/

30

HpaKTI/I‘ICCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_[

https://resh.edu.ru/

31

Jucnepcus OMHOMHUAIBHOTO
pacrnipenenenus. [Ipaktuueckas padota ¢
UCIOJIb30BAHNEM 3JIEKTPOHHBIX TaOIUI]

https://resh.edu.ru/

32

O00011eHrE U cUCTEMATU3ALUS 3HAHUI

https://resh.edu.ru/

33

KonTtponeHast padota Ne2: "HcnbiTanus




bepnymu. City4aifHble BEJIMUMHBI U
pacnpeneneHus”

34

O0001IeHME U CUCTEMATU3ALIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka KonTtpoibHbie op
n/n Bcero H3yYeHHUs o0pa3oBaTejibHbIE
padoThbI
pecypcsl

Hepasenctso YeOnieBa. Teopema

1 YeoOsbimeBa. Teopema bepnymiu. 3akoH 1 https://resh.edu.ru/
OOJIBIITUX YHCETT
Hepasencro YeOrimena. Teopema

2 YeOsbimeBa. Teopema bepnymiu. 3akoH 1 https://resh.edu.ru/
OOJIBIITUX YHCETT
Hepasencto YeOnimeBa. Teopema

3 Yeopimesa. Teopema bepnymnu. 3akoH 1 https://resh.edu.ru/
OOJIBIINX YHCEN

4 Br100pouHBIi METOT MCCIIEIOBAHMIA 1 https://resh.edu.ru/
[IpakTnueckas paboTa ¢ UCIOIb30BAHHEM

5 1 https://resh.edu.ru/
AIIEKTPOHHBIX TAOJIHNIL
[IpakTnueckas paboTa ¢ UCIOIb30BAHHEM

6 P P 1 https://resh.edu.ru/
AIIEKTPOHHBIX TaOJIHNIL
I'enepanbHasi COBOKYITHOCTH U CITydaifHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU

7 xapaktepucTukaMu. OLieHKa CPEeIHETO U 1 https://resh.edu.ru/
JIMCTIEPCUU T€HEPAIbHOI COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTHK
OneHuBaHue BEpOSTHOCTEH COOBITUI TIO

8 p 1 https://resh.edu.ru/
BBIOOpKE

9 Craructuueckas runoresa. [IpoBepka 1 https://resh.edu.ru/




MPOCTEUIINX TUITOTE3 C IOMOILBIO CBOMCTB
W3YyYECHHBIX PaCIpeIeICHUI

Craructuueckas runoresa. [IpoBepka

10 MIPOCTEMIINX TUIOTE3 C IIOMOIIBIO CBOWCTB https://resh.edu.ru/
W3YyYECHHBIX PaCIpeeICHUI
[IpakTrdeckas paboTa ¢ HCIIOIH30BAHHEM

11 https://resh.edu.ru/
AIEKTPOHHBIX TAOJIHIL
IIpuMepEl HEIPEPBLIBHLIX CIIYUAHHBIX

12 p P pep yi https://resh.edu.ru/
BeMYUH. OYHKITUS TIJIOTHOCTH BEPOSITHOCTH
PaBHOMepHOE pacnpenenenue. [Ipumepst

13 3aJ1a4, MIPUBOJALINX K MIOKA3ATEIILHOMY U K https://resh.edu.ru/
HOPMaJIBHOMY PacTpeIeICHUSIM
DyHKIUS [UIOTHOCTH BEPOSITHOCTH

14 yH P https://resh.edu.ru/
MOKa3aTeJIbHOTO paclpeeaeHUst
DOyHKIUS IOTHOCTH BEPOSITHOCTH

15 yH P https://resh.edu.ru/
HOPMAJIBHOTO pacipeaesieHus
ITocnenoBaTenLHOCTE OAMHOYHBIX

16 HE3aBUCHUMBIX cOObITHH. [IpumMep 3amaun, https://resh.edu.ru/
npuBosIIeH K pacnpenenenuto [Tyaccona
[IpakTrueckas paboTa ¢ UCHOJIb30BaHUEM

17 https://resh.edu.ru/
AIICKTPOHHBIX TAOJIHUIIL
KoBapuanus n1Byx ciiy4yailHbIX BEJIMYHH.

18 P yx ¢iyH https://resh.edu.ru/
Koaddumuent koppensunn

19 CoBMecTHBIC HAOIO/ICHUS IBYX BETUUYHH https://resh.edu.ru/

20 Br160opounslii k03 duiiueHT koppensuu https://resh.edu.ru/
Paznnune Mexxay TMHEHMHON CBS3BIO U

21 y . https://resh.edu.ru/
MIPUYMHHO-CIIEICTBEHHOM CBS3bIO

22 JInneiiHas perpeccus https://resh.edu.ru/




ITpakTHueckas paboTa ¢ UCHOIb30BAaHUEM

23 https://resh.edu.ru/
AIIEKTPOHHBIX TAOJIHII
[IpencraBneHue JaHHBIX C TOMOIIBIO TAOIHI]

24 P https://resh.edu.ru/
Y UarpaMm, onucaTeabHas CTaTUCTUKA
OMBITHI ¢ PABHOBO3MOXXHBIMHU

25 https://resh.edu.ru/
AJIEMEHTAPHBIMU COOBITHSIMH
Brruncnenue BeposiTHOCTEH COOBITHI C

26 P https://resh.edu.ru/
MpUMEHEeHUEM PopMyIT
Brruncnenue BeposiTHOCTEN COOBITHI C
MIPUMEHEHHEM TpadUIECKUX METOJIOB:

27 P pad https://resh.edu.ru/
KOOpJAMHATHAS MpsMasi, IepeBo, Juarpamma
Ditnepa

28 CrnydaiiHble BEJIMYMHBI U PaCIIpEACIICHUs https://resh.edu.ru/
MaremaTuuecKoe OXKUIAaHUuE CITy4ailiHOM

29 https://resh.edu.ru/
BEJINYMHBI
MaremaTruyecKoe OKUAaHUuE CITy4ailiHOM

30 https://resh.edu.ru/
BEJINYMHBI

31 KontponbHas padota: "BeposTHocTb 1
CTaTUCTUKA"
Brruncienue BeposTHOCTEH COOBITHIA C

32 npuMeHeHneM (Gopmyl u rpadudecKux
METOJIOB
Brruncnenue BeposiTHOCTEH COOBITHIA C

33 npuMeHeHreM (Gopmyl u rpadudecKux
METOJIOB
CrnyuaiiHble BEJIMYMHBI U pACIIPEACIICHUS.

34 MareMaTnueckoe 0KUAAHUE CIIydalHOU

BCIINYHNHBI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopus BeposiTHOCTEN U CTATUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATUSIMU:  CpeOHEE  apU(PMETUUYECKOE,  MEAMaHa,
' HauOoJbIlIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMM: CIy4alHBIM SKCIIEPUMEHT (ONBIT) U CllydailHoe
coObITHE, >JIEMEHTapHOE COObITHE (PIEMEHTApHBIM HCXOM) CIIy4allHOTO
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B ONbITAX C PABHOBO3MO>KHBIMHU
CIIydallHBIMHU COOBITHSMHU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITy4alHbBIX SKCIIEPUMEHTax
Haxomute u QopmynupoBaTh cOOBITHS: IepeceueHre U OoObeAUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCS AUarpaMMaMu Jijepa u GOpMyIION CIIOKEHHUS BEPOSTHOCTEH
IIPU PELIeHUHU 3a7a4
OnepupoBaTh NOHATHAMMU: YCIOBHAsI BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C IOMOINBIO IPAaBWJIA YMHOXEHHS, C IOMOIIbIO
JiepeBa CI1y4aiHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEILICHUH 3aa4
OnepupoBaTh MOHATUSAMH: HCIBITAaHHE, HE3aBHCUMBIE HCIIBITAHUS, CEPUS
6.7 UCNBITAHUH, yCIIeX U Hey/laya; HaXOJUTh BEPOSITHOCTU COOBITMH B CEpUU
' HE3aBUCHMBIX HCIBITAHUN 10 MEPBOr0 YCIeXa, HAXOJUTh BEPOSTHOCTH
coOBITHII B cepuH UCTIBITaHUN bepHynnu
6.8 OnepupoBaTb  NOHATUSAMH:  CIydailHas  BEJIMYMHA, paclpelelieHue

BCPOSATHO CT€I>'I, AuarpamMma pacrpeaciIiCHusA




11 KVIACC

o IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaAaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHHBaTH BEPOSITHOCTH 3HAYEHUI CIIy4yalHOM BEJIMYMHBITIO
' pacnpeesieHUIO WK C MOMOUIBIO JHarpaMM
OnepupoBaTb MNOHATHEM MAaTEMaTUYECKOTO  OXKMJAHUS, IPHUBOJIUTH
50 IIPUMEPBI TOTO, KaK IPUMEHSAETCS MAaTEMaTUYECKOE OKHMJAHUE CIIydaiHOMN
' BEJIMYMHBI, HAaXOJUTh MAaT€MaTU4YeCKOE OXUAAHME [0  JAHHOMY
pacnpeeneHuo
5.3 Nmets npencraBieHre 0 3aKOHE OOJIBIITUX YHCEeT
54 HNmeTs npencraBiaeHrne 0 HOPMaJIbHOM pPaclpeaeieHun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kona
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 TabwI U auarpamm. CpenHee apudmMerndeckoe,
MeraHa, HanOoJIbIiee W HAaMMCHBIIIEE 3HAYCHUS, pa3Max, JUCIICPCHs U CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

CrnyyaitHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4aiiHbIE COOBITHS. DJIEeMEHTapHbIE COOBITUS
(ucxonwr). BeposiTHOCTH CilydaifHOTO COOBITHS. BIM30CTh 4YaCTOTHIM BEPOSITHOCTH
coObiTuil. CitydaliHble ONBITBI C PAaBHOBO3MOXHBIMHU 3JEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMU

6.3

Oneparun  Hajg COOBITHSIMHU: TIEpECEUYCHHE, OOBEAUHEHHE, MPOTHUBOTIOIOKHBIC
coObITus. Iuarpammsl Diinepa. @opmyia cioxkeHUs: BEpOSATHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  cilydallHOTO
skcriepuMenTta. Gopmyna mosHOM BeposiTHOCTH. HezaBucrumMbie cOOBITHS

6.5

KomOunatopHoe mpaBmwino ymHoxeHus. IlepecranoBku u (akropuan. Yucio
couerannii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa

6.6

bunapuplii ciayuyaliHblii OmBIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumpble
ucnbiTanua. Cepusi HE3aBUCHMMBIX HCHBITaHWM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyn

6.7

Cnyuaiinas BenuuuHa. PacnpenenenHue BeposiTHOCTeW. Jlmarpamma pacrnpenesieHus.
[Ipumeps! pacnipenienenuii, B TOM 4KCIlie TeOMETPUIECKOer OMHOMUATIBLHOE

11 KIJACC

Kon
5

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

TeOpI/ISI BepOHTHOCTCﬁ K CTaTUCTHKA

5.1

YucnoBble XapaKTEpPUCTHKH CIy4alHBIX BEJIMYMH: MaTeMaTHUYECKOe OKUIAHUE,
JMCIIepcusl M CTaHAapTHOE OTKJIOHeHHe. IIpumepsl mpUMeHeHHs MaTeMaTH4eCcKOro
OKUJIaHUS, B TOM 4YHCJE B 3a/Ja4ax W3 IOBCEJAHEBHOM XH3HU. MaremaTHueckoe
OKuJlaHue OMHapHOM cilyyailHOH BenMuMHBI. MaTeMaTHuecKOoe OKUAAHUE CYMMBI
CIIydaliHbIX BEJIMYMH. MaTeMaTnyeckoe 0XKUAaHuE U JUCTIEPCUs TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeeeHuit

5.2

3akoH OOMNBIIMX YHCET M €ro poiib B Hayke, mpupojae U oOmiecTBe. BriOOpouHBIif
METO]I UCCIIeI0OBAHUN

5.3

HpI/IMepLI HCIIPCPBIBHBIX CJ'Iy’-IB.fIHBIX BCJIIMYMH. IlonsTue 0 IIJIOTHOCTHU
pacnpeaciiCHu. 38.,[(8.‘-11/1, NPpUBOAAIINEC K HOPMAJIBHOMY paclIpCACIICHULO. Ilonsarue o
HOpMaJIbHOM pacCHpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKAa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATh METOJ] MAaTeMaTU4YeCKOW WHAYKIUU;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATHSMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
OTHMCaHUs pPealbHbIX MPOIECCOB U SIBJCHUN W MPU PELIECHUU 33734, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHM; UCIIOJIB30BaTh Tpadbl MpU

PEIICHUH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JorapupM UucCia, CHHYC, KOCHUHYC M TaHI'€HC IPOM3BOJIBHOIO YHCIA,
OCTAaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJbHBIX, ILEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCceNl, YMEHHE HCII0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHBIIUI 00t
JIeTUTEeNh W HauMeHbllee olliee KpaTtHoe, anroput™M EBkiampa npu
peLIeHUH 33/1a4; 3HAKOMCTBO C Pa3JIMYHbIMH MO3UIIMOHHBIMU CUCTEMaMHU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJAb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
OPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMSI KOMIUIEKCHBIX YHCEIN; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, HUX CHUCTEMBbI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBl C TOMOLIBIO pa3JIMYHBIX NPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(dbu3nuecKkuil CMBICT TPOU3BOAHOM, TMEpBOOOpa3Has, OMpeIeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMITO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOU K Trpaduky
(GYHKIMHM; YMEHHE HaXOJUTh MPOU3BOJHBIC AIIEMEHTAPHBIX (YHKIIHII;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTHh TMPOU3BOJHYIO [UISI HAXOXKACHUS HAMITydlIero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIOIIaIn U 00BEMBI (bI/Ipr C IMOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QYHKIUHN, 0OpaTHas QyHKIUS,
KoMIo3ulusl (pyHKIMA, JMHeWHas QYHKIUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpaduKd HM3yYEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBaHuss  rpagukoB  (yHKIHWH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3a1ad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Uil pelIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JIBIDKEHHE, paboTy, CTOMMOCTh TOBapOB H
yCIyT, HAJIOTH, 33Ja4id U3 00JaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOJOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJEIHPOBAThH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIIPETUPOBATH MMOTYUYEHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpPMAaIIMIO, MIPEICTABICHHYIO B TaOIUIaX, HA AUarpamMmax, rpagukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUIEeCKH HCCIEA0BAaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/ISI C IIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHOM perpeccuun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMyNBl CIHOKEHHUS W YMHOXEHHS BEpOATHOCTEH, (GOopMyny MOIHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUAaHUe, ANUCIEPCUST W CTaHIAPTHOE OTKIOHEHHE
CIIyYaifHOH  BENWYMHBL, (YHKIUH  paCIpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIpEICICHUN I PEIICHUs 3ajay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHWE TIPUBOJUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKTBl M PACCYKICHHUS UL PEUICHUS 3a/1a4; OICHUBAThH
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh HOHSATUSAMM: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroil MeXAy TMpsAMON U IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMU,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMHU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3y4deHHbIe (DAKTHl U TEOPEMBbI INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTh MaTeMaTHUeCKue
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX NOHATUA U BEJIWYUH, pPElIaTh

CBs3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mnapaienenune], Opu3Ma, NHpamMuia, (urypa U TMOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
MOBEPXHOCTH NHPaMHblL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyca M IWJIMHIPA,

napaiieJIbHbIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC IIapa, IIJIOCKOCTbD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHs], B TOM YHUCIIE C IOMOUIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(GbopMynHpOBaTh OINpEaeNICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOJUTH Kiaccuukanuioo ¢GuUryp mo
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATh HEOOXOJUMbIE JIOTNOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3zoBaHuE M0A00Ms, TOAOOHBIE (UIYpHI; yMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00BEM) MpPHU PELIEHUH 33734 U3 JPYTUX y4eOHBIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM; YMEHHE BBIYMCISATH T'€OMETPUUYECKUE BETMYHHBI
(mmuHa, yrom, miuomanas, OOBEM, TUIONIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIE (OPMYyNbl M METOJbl, B TOM YHMCIIE: IUIOIIAb MMOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJIbHOTO  Mapajuleenuneaa, MUpaMubl, TPU3MBblL, [TUIUHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BECKTOpa HaA YHUCIO, Pa3IoKCHUE BCKTOpa II0 6331/10}/,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pCIICHUA TCOMETPUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘le6HLIX npeaMcETOB

13

YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIICHUS 3a]a41; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YyYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHUE pAcClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTeMaTHUECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucia ¥ BEIYUCICHHS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Paumonaneupie  umcima. OOBIKHOBEHHBIE U JCCATHUYHBIC JAPOOH, MPOIEHTHI,
' OECKOHEYHBIE MTEPUOUUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOpPHSIMH HATYpaJIbHOW CTETIeHU
L4 Crenens ¢ 1enpIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM MoKa3areneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérnoie n Heu€tnele Gpynkuuu. [lepuoanueckue GpyHKINHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

bynumosuy E. A. / BynsiueB B. A. Marematuka. BepositTHocTh 1 cratuctuka. 10
kjacc. ba3oBbiil U yrinyOn€HHBIA YPOBHH.
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