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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).



COIAEPKXAHUE 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. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcriepuMenTa. @opmyna nosHoM BepossitHocTh. Popmyna baiteca. HezaBucumsie
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
(pacnpenenenus). Jlucrepcus OMHAPHOM CITyYaiiHOW BEIMUMHBI. MaTeMaTHIeCcKoe
OXXUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo YeoOniméBa. Teopema UeOwbmména. Teopema bepuymiu. 3akon
OonpmMx  yuced. BplOOpouHBIi  MeTOA ~— uccienoBaHM.  BeiOopouHble
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepeiBHble ciyyaiiHble Benu4uHbl. [Ipumepsl. @DyHKIUA IUIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3anayu, OpUBOAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3aauu, IPUBOISIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
NOKa3aTeJIbHOT0 pacnpeiefeHus, PYHKIIHS MIIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

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

KoBapuanuss nByx ciuydaitHeix BenuuuH. Koadpduuuent nuHeiHon
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METO/I HAUMEHBIINX KBaIPaTOB.



INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOro  OOIlecTBa,  MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHHN HAayKh U JIeSITEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCIIeKTaM pa3IUyYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

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

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuyHbIM  chepaM  MPOECCHOHATBLHON  JEATENBHOCTH, 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 NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/ibl, OCO3HaHUE TII00ATIBHOTO XapaKkTepa dKOJIOTMYECKUX MPoOsieM, OpUEHTAIUS
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 HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKA M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble jornyeckmne 1eMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEaratb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

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

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apPIyMEHTALMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHE;

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

CaMOCTOSITETbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOABI MO PE3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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

Pab6ora ¢ unpopmaumeii:

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 npencTaBICHU;

CTPYKTYpPUpPOBaTh HH(POPMALIUIO, MPEACTaBIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMH 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 XOJIe OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOM 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 Pa3HOTJIACHS, CBOH BO3PaKCHHUS;

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

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 33a/1aud, BEIOUpATh CIIOCOO pEIIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  [IO3HABATEIIBHOM  peduiekcuM Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

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

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapuBaTbcsi, OOCYKHAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBUA C APYTMMH YJ€HaMH KOMAaHJbl, OLECHHUBAaTh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIIy4aifHOTO  OMbBITA, HAXOAWUTHh BEPOSITHOCTH COOBITHM B  OMNBITAaX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMHU COOBITUSMH;HAXOAUTh U (POPMYyIHPOBATH
COOBITHS:  TepeceucHHre, OOBbCAMHEHHWE  JAHHBIX  COOBITHHA,  COOBITHE,
MIPOTUBOIIOJIOKHOE JTAHHOMY, UCIIOJIB30BaTh AUArpaMMbl Diiiepa, KOOPAUHATHYIO
MPSMYIO JUIsl PEIICHHsI 3a71a4, TOJIb30BaThCsl (POPMYIION CIIOKEHHsSI BEPOSITHOCTEH
JUTS1 BEPOSITHOCTEHN ABYX M TPEX CIyYalHBIX COOBITHIA;



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

NPUMEHATh W3YyYCHHBbIE KOMOWHATOpHBIE (OPMYINBI MJId TEepeYUCICHUs
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOTO OIbITa, pPEUICHUsS
3a/lady M0 TEOPUH BEPOSATHOCTEN;CBOOOJHO ONEPUPOBATH MOHSATUSAMU: OWHAPHBIN
CIy4yalHBIH OMBIT (MCTBITAHHWE), YCIEX M HeyJaya, HE3aBUCHUMbBIC HCIIBITAHUS,
cepusi UCHBITAaHUM, HAXOAUTh BEPOSATHOCTH COOBITUM: B CEPUU HCHBITAHUHN 0
NepBOro ycrnexa, B CepuM HCNbITaHUNH bepHymnu, B ombiTe, CBA3aHHOM CO
CIIy4ailHbIM BBIOOPOM M3 KOHEYHOM COBOKYIHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, JaMarpamMma pacnpejiesieHus, OuHapHas clydyailHas BeJIWYHHA,
reoMeTpuieckoe, OMHOMUAIBLHOE pacIipe/iesieHuE;

ONEepUPOBATh MOHSATUSMH: COBMECTHOE pacHpelesieHue JBYX CIydalHbIX
BEJIMYMH, UCIOJB30BaTh TaOJUIy COBMECTHOTO pacIpe/ielieHus JABYX CIy4alHBIX
BEJIMYUH JUISl BBIICJICHHUS PACHPENENICHUS KaXIOW BEJIMYMHBI, OIPEICIICHUS
HE3aBHUCHUMOCTH  CIy4YaWHBIX  BEJIIMYUH;CBOOOJHO  OMEpUPOBATh  MOHITHEM
MaTEMaTUYECKOTO OKUIAHUS CIy4yalHON BEMYUHBI (pacripe/iesieHns ), MPUMEHAITh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TP PELICHUU 3a4ad, BBIUUCIATH
MaTeMaTUYECKOe OXUAaHe OMHOMHUAILHOTO U TEOMETPUUECKOTO pacIpeiesICHUI;

CBOOOJTHO OIEpPUPOBATH MOHSITHUSAMU: TUCIIEPCHUS, CTAHAAPTHOE OTKIOHEHHUE
CIy4alHOM BEJIMYWHBI, TPUMEHITh CBOWCTBA AUCHEPCHUMU CIYYaWHOM BEJIUYUHBI
(pacnpeneneHus) NpyU pPELICHUM 3a]ay, BBIYHMCISATH JUCIEPCUIO M CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAIILHOTO pacTpeeIeHH.

K xonmy 11 kiacca o0yJaronuiics HayquTCs:

BBIYUCTISATH BEIOOPOUHBIE XapaKTEPUCTHKU IO JAHHOW BHIOOPKE U OIICHUBATH
XapaKTEPUCTUKU TEHEPAJIbHOM COBOKYMHOCTH JAHHBIX IO  BBIOOPOYHBIM
xapakTtepuctukaMm. OIIEHHBATh BEPOSTHOCTH COOBITUN M MPOBEPATH MPOCTEHINIHE
CTATUCTUYECKHUE TUIOTE3bI, MOJIb3YSCh H3YUYEHHBIMU PaclpeaeICHUSIMU;

OPUBOAUTH  TMpPUMEPhl  3aj1ady, MNOPUBOASIIMX K  [OKAa3aTEIbHOMY
pacrpeneneHuto, 3aaad, MOPUBOASIIMX K HOPMalbHOMY  pacHpeesICHUIO.
OnepupoBaTh TOHATHUSMU: (YHKIHS TUIOTHOCTA BEPOSTHOCTH IMOKa3aTEIHHOTO
pacnpeneneHusi, QyHKIHS TUIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO pacipeescHusl,
(GYHKITUS TFIOTHOCTH M CBOMCTBA HOPMAJILHOTO PAacTIpeIeICHUS;

onpenenarb  Ko3QPUUUEHT  JHMHEHHOW  KOoppeisiiuu,  BBIOOPOUHBIN
KO3(pPULIUEHT KOPPEISALIIH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbBIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
1 DeMeHTHI Teopuu TpadoB 3 https://m.edsoo.ru/Y6UOW6020
9 CrnyyaiiHble OBITHI, cn}:qaﬁHme coObITUS 3 httos://m.edsoo.ru/Y5SOE1D2T
Y BEPOSITHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
0 .C
3 CODBITHAMH . JIOACHIE 1 yMHONCHIE 5 https://m.edsoo.ru/Q4WOFQHS3I
BEPOSITHOCTEH. Y CIIOBHAs BEPOSITHOCTD.
HezaBucumsie coObITHS
4 DeMeHThl KOMOWHATOPUKH 4 1 https://m.edsoo.ru/K3K9W7A8A
Cepun 1ocneoBaTeNbHbIX UCIIBITAHUN.
5 Ucnbrtanus beprymnu. CrydaifHbii 5 https://m.edso0.ru/X2S9C2W70
BBIOOP U3 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHple BEIMYMHBI M pacIipeieICHUs 14 1 https://m.edsoo.ru/G2A3V7W2L
OBUIEE KOJIMYECTBO YACOB I10 34 5 0

I[TPOTPAMME



https://m.edsoo.ru/Y6U0W6O2O
https://m.edsoo.ru/Y5S0E1D2T
https://m.edsoo.ru/Q4W0F0H3I
https://m.edsoo.ru/K3K9W7A8A
https://m.edsoo.ru/X2S9C2W7O
https://m.edsoo.ru/G2A3V7W2L

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
3akoH OOJIBIINX YHCET 5) https://m.edsoo.ru/KOY1B6R30
DNIeMEHTHI MaTEMAaTUUYECKON CTATUCTUKH 6 https://m.edsoo.ru/H5L8H5R6R
HenpepbiBHBIE CiTydallHbIE BEJTMYHHBI
(pacmipenenenus), moka3zaTeabHOE U 4 https://m.edsoo.ru/L6M9H3LIE
HOPMaJIbHOE pacnpezeseHus
Pacnpenenenue [lyaccona https://m.edsoo0.ru/X7U8Z3HI9P
CBs13b MEXy CITY4aliHBIMH BEJIMYNHAMH https://m.edso0.ru/L2S3Z3Y8R
O06001eHre 1 cucTeMaTu3alus 3HaHu| 11 1 https://m.edsoo.ru/0O1V9B5L1Z
OBUIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME



https://m.edsoo.ru/K0Y1B6R3O
https://m.edsoo.ru/H5L8H5R6R
https://m.edsoo.ru/L6M9H3L9E
https://m.edsoo.ru/X7U8Z3H9P
https://m.edsoo.ru/L2S3Z3Y8R
https://m.edsoo.ru/O1V9B5L1Z

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

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

https://m.edso0.ru/\VV3J1B7V5S

Crenensp (BaJIEHTHOCTD)
BepiuHbl. [1yTh B rpage. Llenu u
LUKJIIBI

https://m.edso00.ru/S6N2K9X2S

I'padbr Ha mnockocTu. [epeso
CIIy4aiiHOTO KCIIEPUMEHTa

https://m.edsoo.ru/I6G9D8E3Y

Cny4yaliHble SKCTIEPUMEHTBI
(OTIBITBI) U CITydaitHBIE COOBITHSI.
DneMeHTapHbIE COOBITHS
(ucxompr)

https://m.edsoo.ru/GLUG6A2N5SA

BepositTHOCTh ciiydaitHOTO
coObITHsA. BeposiTHOCTH COOBITHIA
B OMBITAX C PABHOBO3MOKHBIMU
AJIEMEHTaPHBIMU COOBITUSIMHU

https://m.edsoo.ru/FOU4P4B1K

BeposiTHOCTB ClTy4aifHOTO
coObITHs. BeposTHOCTH COOBITHIA
B OTIBITAX C PABHOBO3MOYKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMH

https://m.edsoo.ru/L6E6F5L7H

[Tepeceuenue, oObeTUHEHNE
MHOJKECTB U COOBITHIA,

https://m.edsoo.ru/I5W616B1S



https://m.edsoo.ru/V3J1B7V5S
https://m.edsoo.ru/S6N2K9X2S
https://m.edsoo.ru/I6G9D8E3Y
https://m.edsoo.ru/G1U6A2N5A
https://m.edsoo.ru/F0U4P4B1K
https://m.edsoo.ru/L6E6F5L7H
https://m.edsoo.ru/I5W6I6B1S

MIPOTHUBOTIOJIOKHBIE COOBITHS.
dopmyJia CIOKEHUS
BEPOSITHOCTEN

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
dopmysia yCI0BHOM
BEPOSITHOCTH

https://m.edso00.ru/X0C1P1V2X

VYcnoBHas BEPOSATHOCTD.
YMHOKEHNE BEPOATHOCTEM.
dopmysia yCIOBHOM
BEPOSITHOCTH

https://m.edsoo0.ru/U5K2S2F4N

10

dopmynia MOJHOK BEPOATHOCTH

https://m.edsoo.ru/F1C5Y6Z29G

11

®opmyna baiieca. HezaBucumbie
COOBITHS

https://m.edsoo0.ru/X7D9L8Q6E

12

KombunaropHoe npaBuiio
yMHOXeHHs. [lepecTaHOBKY 1
(dhaktopuan

https://m.edsoo.ru/U5J6W6H4I

13

Yucno coueranuid. TpeyroabHUK
[Tackansa

https://m.edsoo.ru/Q3I10L709R

14

®dopmyna 6uHoma HproToHa

https://m.edsoo.ru/ASUOKS8L7H

15

KonTtponsnas padora Nel:
"I'padml, BEpOATHOCTH,
MHOY>ECTBa, KOMOMHATOpHKa"

https://m.edso0.ru/GOG7G7HON

16

bunapsslii cay4ailHbIM ONBIT
(ucmpITaHue), ycrex U Heyaava.
He3zaBucumble UCIIBITaHMS.
Cepust HE3aBUCUMBIX UCTIBITAHUI
70 TIEPBOTO ycIexa

https://m.edsoo.ru/ESA9BOL6K



https://m.edsoo.ru/X0C1P1V2X
https://m.edsoo.ru/U5K2S2F4N
https://m.edsoo.ru/F1C5Y6Z9G
https://m.edsoo.ru/X7D9L8Q6E
https://m.edsoo.ru/U5J6W6H4I
https://m.edsoo.ru/Q3I0L7O9R
https://m.edsoo.ru/A3U0K8L7H
https://m.edsoo.ru/G0G7G7H0N
https://m.edsoo.ru/E3A9B0L6K

17

Cepust HE3aBUCUMBIX UCTIBITAHUMA
JI0 TIEPBOTO ycIexa

https://m.edso0.ru/Z1T5W5K8S

18

Cepust HE3aBUCUMBIX HCIIBITAHUM
bepnymm

https://m.edsoo.ru/E9B0O7Y6U

19

Crydaiinelii BEIOOp M3 KOHEYHOM
COBOKYITHOCTH

https://m.edsoo.ru/\W7F40206I

20

[IpakTrueckas pabota c
WCTIOJIb30BAHNUEM DJIEKTPOHHBIX
TabnuI

https://m.edsoo.ru/T6C2U6YIW

21

CnyvaliHasi BeIMYMHA.
Pacnipenenenne BeposTHOCTEN.
Jwnarpamma pacnpeneneHus

https://m.edsoo.ru/R2H408J4B

22

Omneparuu HaJ| CITy9aiiHBIMH
BenmurHaMH. [Ipumepsl
pacnpenenenuil. bunapnas
ciy4daiiHas BeJIMYMHA

https://m.edsoo.ru/X3P9S2J2H

23

I'eomerpuueckoe
pacnpenenenue. bunomuansHoe
pacnpezeneHue

https://m.edsoo.ru/N2C3Y1E2C

24

MaremaTHueckoe 0XxuJaHue
CIIy4ailHO BEJITUYHHBIL.
CoBMecTHOE pacnpeneneHue
JIBYX CITy4alHBIX BEJIMUYUH

https://m.edsoo.ru/P6 A612G9A

25

He3zaBucumsle ciryuaiiHble
Benu4MHbL. CBOMCTBA
MAaTeMaTUYECKOr0 OKUJAHU.
MareMatnyeckoe 0KUIAHUE
OMHapHOM cydaifHOM BETMUUHBI

https://m.edsoo.ru/U4M52502U



https://m.edsoo.ru/Z1T5W5K8S
https://m.edsoo.ru/E9B0O7Y6U
https://m.edsoo.ru/W7F4O2O6I
https://m.edsoo.ru/T6C2U6Y9W
https://m.edsoo.ru/R2H4Q8J4B
https://m.edsoo.ru/X3P9S2J2H
https://m.edsoo.ru/N2C3Y1E2C
https://m.edsoo.ru/P6A6I2G9A
https://m.edsoo.ru/U4M5Z5Q2U

26

MaremaTHuecKoe 0KHUJaHNe
TreOMETPUIECKOTO U
OMHOMMAJIBHOTO pacTIpe/IeICHUI

https://m.edsoo.ru/I3H9Q4N3G

27

Jucnepcus u crangapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/WA4E4Z7C0Y

28

Jucrniepcust OMHAPHOM
ciyJaitHo# BenuuuHbl. CBOMCTBa
JUCTIEPCUH

https://m.edsoo.ru/FO9W0ABK7K

29

MareMaTH4ecKoe OKHUIaHe
MPOU3BENICHHS U JUCIIEPCUS
CYMMBI HE3aBUCUMBIX
CIy4alHbIX BEJIMYUH

https://m.edsoo.ru/\VV8L9X3Y6B

30

Jucnepcusi GMHOMUATBHOTO
pacnpenenenus. [Ipaktudeckas
paboTa ¢ UCTIOIb30BaAHUEM
AIEKTPOHHBIX TAOJIHUIT

https://m.edsoo.ru/HOR0Q2C9G

31

Jucnepcus u cTaHIapTHOE
OTKJIOHEHUE T'€OMETPHUIECKOTO
pacnpenenenus. . [Ipakruueckas
paboTa c UCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHII

https://m.edsoo.ru/P6R5N1L7H

32

O00011IeHNE U CUCTEMATH3ALUS
3HAHUH

https://m.edso0.ru/H3S3S6V4N

33

KonTtponsnas pabora Ne2:
"Ucnpitannsa beprymm.
CrnyvaiiHble BETUYNHBI U
pacnpenenexus”

https://m.edsoo.ru/B6L4P9ROT

34

O0001IeHNE U CUCTEMATU3 AU

https://m.edso0.ru/P7J7N0Q9Q



https://m.edsoo.ru/I3H9Q4N3G
https://m.edsoo.ru/W4E4Z7C0Y
https://m.edsoo.ru/F9W0A6K7K
https://m.edsoo.ru/V8L9X3Y6B
https://m.edsoo.ru/H0R0Q2C9G
https://m.edsoo.ru/P6R5N1L7H
https://m.edsoo.ru/H3S3S6V4N
https://m.edsoo.ru/B6L4P9R0T
https://m.edsoo.ru/P7J7N0Q9Q

3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHbIE pecypchl

Hepasencrso YeOsiesa.
Teopema YebbmueBa. Teopema
bepnynnu. 3akoH OOJMbIIMX YHCET

https://m.edso0.ru/V2X1D2T9F

Hepasencrso YeOsiesa.
Teopema YebbimieBa. Teopema
bepnynnu. 3akoH OONbIIMX YHCET

https://m.edso00.ru/X1Z21P001D

Hepasencro YeOsiesa.
Teopema YebbimeBa. Teopema
bepnymu. 3akoH OONBITUX YHCET

https://m.edso00.ru/T5S8POR4E

Br16opounsIit MeTOT
HUCCIIEIOBAHUI

https://m.edsoo.ru/N7R2WI1T9F

[TpakTrueckas padoTa ¢
WCIIOJIb30BAHUEM 3JICKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/K4B7U4E2V

I'enepanbHast COBOKYIHOCTb U
cilyyaifHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepucTukamu. OLeHKa
CPEAHEro U AUCIEePCUH
TeHEpaIbHON COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOUYHBIX
XapaKTEPUCTHUK

https://m.edso0.ru/L6F3S9X6Y

FeHepanLHaﬂ COBOKYITHOCTb U

https://m.edsoo.ru/P2E4J5J5I



https://m.edsoo.ru/V2X1D2T9F
https://m.edsoo.ru/X1Z1P0O1D
https://m.edsoo.ru/T5S8P0R4E
https://m.edsoo.ru/N7R2W1T9F
https://m.edsoo.ru/K4B7U4E2V
https://m.edsoo.ru/L6F3S9X6Y
https://m.edsoo.ru/P2E4J5J5I

cilyyaifHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMH
xapakrepuctukamu. O1eHKa
CPEIHEr0 U IUCIEPCUU
TFE€HEPAIBHONW COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

OrneHuBaHuE BEPOSITHOCTEN
cOOBITHI 11O BEIOOPKE

https://m.edsoo.ru/H4R4D5R7C

Craructuueckas TunoTesa.
[IpoBepka MpoCTENIINX TUIIOTES C
ITOMOIIIBIO CBOMCTB U3yYEHHBIX
pacrnpeneneHuit

https://m.edsoo0.ru/G2E5V2M1J

10

CraTtuctrueckasi TUIoTe3a.
[IpoBepka NpoCTEUIIUX TUIIOTES C
MTOMOIIBIO CBOMCTB U3yYEHHBIX
pacnpeneneHui

https://m.edsoo.ru/H6Y9U1D20

11

[IpakTudeckas padora ¢
HCIIOJIb30BAHUEM JICKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/R8L412U5X

12

[IpumMepsl HeNTpepBIBHBIX
cllyyaiiHbIX BeIHuuH. OyHKIUSA
IUIOTHOCTH BEPOSATHOCTH

https://m.edsoo.ru/L9M2F6S7V

13

PaBHOMepHOE pacripeneeHue.
[Tpumeps! 3a1a4, MPUBOASIIUX K
MOKa3aTeIbHOMY U K
HOPMaJIbHOMY paclpeeieHUsIM

https://m.edsoo.ru/DOT9T5N9J

14

(DYHKI_[I/IH IIJIOTHOCTHU
BCPOATHOCTHU IMOKA3ATCIIBHOT'O

https://m.edsoo.ru/X9C3M2F6U



https://m.edsoo.ru/H4R4D5R7C
https://m.edsoo.ru/G2E5V2M1J
https://m.edsoo.ru/H6Y9U1D2O
https://m.edsoo.ru/R8L4I2U5X
https://m.edsoo.ru/L9M2F6S7V
https://m.edsoo.ru/D0T9T5N9J
https://m.edsoo.ru/X9C3M2F6U

pacnpeeneHust

15

@yHKIUA INIOTHOCTH
BEPOSATHOCTH HOPMAJILHOTO
pacnpeneneHus

https://m.edsoo.ru/J0I14P3Z3F

16

[TocnenoBarenbHOCTD OAMHOYHBIX
HEe3aBUCUMBIX coObITHil. [Tpumep
3a7a4M, IPUBOIAIIEN K
pacnpenenenuto I[lyaccona

https://m.edso0.ru/O6M70Q2S2Y

17

[IpakTnueckas pabota c
WCTIOJIb30BAHNUEM DJICKTPOHHBIX
TabIuIL

https://m.edsoo.ru/\W3C9NI9L8W

18

KoBapuanus aByx ciny4ailHbIX
BenuuuH. Koapduuuent
KOppEeALu

https://m.edso00.ru/Q3W3K7F9T

19

CoBmecTHBIE HAOTIOICHUS IBYX
BEIIMYUH

https://m.edsoo.ru/A7TF7TM6B2H

20

Bri6opounsrii ko3 durmeHt
KOPpEISIUU

https://m.edsoo.ru/J2S8R8POI

21

Paznuuune mexny TMHEHHON
CBSI3bIO M IPUYUHHO-
CIIE[ICTBEHHOM CBS3bIO

https://m.edsoo.ru/B1D2Y7J0H

22

Jluneiinas perpeccust

https://m.edso0.ru/I3M5T9R3G

23

IIpakTuueckas padora ¢
HCII0JIb30BAHUEM JJICKTPOHHBIX
Ta0IuIL

https://m.edsoo.ru/V6J4X4E7Z

24

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

https://m.edso0.ru/G6Q0B2A4J



https://m.edsoo.ru/J0I4P3Z3F
https://m.edsoo.ru/O6M7Q2S2Y
https://m.edsoo.ru/W3C9N9L8W
https://m.edsoo.ru/Q3W3K7F9T
https://m.edsoo.ru/A7F7M6B2H
https://m.edsoo.ru/J2S8R8P0I
https://m.edsoo.ru/B1D2Y7J0H
https://m.edsoo.ru/I3M5T9R3G
https://m.edsoo.ru/V6J4X4E7Z
https://m.edsoo.ru/G6Q0B2A4J

25

OnBITHI ¢ PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

https://m.edso00.ru/X9Z3D0X3E

26

Brruncnenue BeposiTHOCTEN
COOBITHH ¢ pUMEHEHHUEM (POPMYIT

https://m.edsoo.ru/B1U9VIQ3X

27

Brruncnenue BeposiTHOCTEN
COOBITHH ¢ IPUMEHEHHEM
rpauyecKux MeTo10B:
KOOpJUHATHasl psiMasi, 1epPeBO,
auarpaMmma Junepa

https://m.edso0.ru/BSEQOT6R2S

28

Cny4yaliHble BEJIMYUHBI U
pacnpeneneHus

https://m.edsoo.ru/J2H9H7Y50Q

29

Marematudeckoe OXKHUJaHNuE
CIIy4aiHOM BEJIMYHHBI

https://m.edso0.ru/G9Y6S0M4D

30

Marematuyeckoe OXKHUJaHNUE
CIIy4aiHOM BEJIMYHUHBI

https://m.edsoo.ru/E9B6C210Z

31

KonTtponbHas padoTa:
"BeposiTHOCTH M cTaTUCTHKA"

https://m.edsoo.ru/S1Q7E6P9H

32

Brrunciienue BepoaTHOCTEM
COOBITHH C IPUMEHEHUEM (HOPMYIT
U rpauyecKux METOI0B

https://m.edsoo.ru/M2N6R3J0Q

33

Brruunciienue BeposiTHOCTEH
coObITHII ¢ IpUMeHEeHHEeM (HopMYI
U TpaUECKUX METOJIOB

https://m.edsoo.ru/U7TM302A4Y

34

CrnyvaiiHble BETUYHHBI U
pacnpenenenusi. Maremarudeckoe
0KUJAHUE CIIYYaHOU BEJIMYMHBI

https://m.edsoo.ru/12X0D4U4L

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaAMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BeposSTHOCTEH U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIMLBI U JUArpaMMBbl
6.2 OnepupoBaTb  NOHATUSIMHU:  CpeaHEE  apU(PMETUUYECKOe,  MEJAuaHa,
' HauOoJbllIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMM: CIy4alHBIM SKCIIEPUMEHT (ONIBIT) U CllydailHoe
coObITHE, 3JIEeMEHTapHOE COObITHE (DPIEMEHTapHBIM HCXOJ) CIydalHOTO
6.3 OTbITa; HAXOJUTh BEPOATHOCTHM B ONbITaX C PABHOBO3MO>KHBIMHU
CIIydallHbIMHU COOBITHSMU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITUI B
W3YYEHHBIX CITyYalHBIX SKCIIEPUMEHTAX
Haxomuts u ¢opmynupoBaTh coObITHS: mepecedyeHne U oObeAUHEHHE
6.4 JAHHBIX COOBITHIA, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCS IUarpaMMamMu Jijepa u GOpMyIION CIIOKEHHUST BEPOSTHOCTEH
MIpH pElIeHUHU 3a]1a4
OnepupoBaTh MOHATHSIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJHUTh BEPOATHOCTU C IMOMOIIBIO IMpaBUIa YMHOXKEHHUS, C IMOMOIIBIO
JiepeBa CIIy4aiHOrO OMbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHIJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBHCHUMBIC HCIIBITAHUS, CEPHs
6.7 UCIBITAHUH, yCrieX U HeyAaya; HaXOJAUTb BEPOSITHOCTH COOBITHI B cepuu
' HE3aBUCHUMBIX HCIBITAHUN 70 TEPBOro Yycrexa, HaXOIUTh BEPOSTHOCTU
coOBITHII B cepuH UCTIBITAaHUN bepHynnu
6.8 OnepupoBaTb  NOHATUSAMH:  ClOydailHass  BEJIMYMHA, paclpelesieHue
' BEPOSITHOCTEMH, AMarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThl OCBOCHHUSI OCHOBHOM
NPoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAQUYEHUH  CIIy4alHOH  BEJIMYMHBIIO
' pacnpeesIEeHUIO WK C TOMOLIBIO AUarpaMM
5.2 OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOTO  OKMJIAHUA, IPHUBOJIUTH




IIPUMEPBI TOTO, KaK MPUMEHSIETCd MaTEMAaTUYECKOE OKMJAHUE CIydalHOMN
BEJIMYMHBI, HAaXOIUThb MAaT€MaTUYECKOE OXUAAHME 10  JAHHOMY

pacnpeeeHuIo
5.3 Nmets npenicraBiieHre 0 3aK0HE OOJIBLINX YKCET
5.4 HNmets npencraBiieHre 0 HOPMaJIbHOM PaCIpPECIICHUN




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 Ta0wI U auarpamm. CpenHee apudmMerndeckoe,
MeraHa, HanOoJIbliee ¥ HAaMMCHBIIEE 3HAYCHUS, pa3Max, JUCIICPCHs U CTaHJIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyyaitHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4aiiHbIE COOBITUS. DJIE€MEHTApHbIE COOBITUS
(ucxonmwr). BeposiTHOCTH CitydaifHOTO COOBITHS. BIM30CTh 4YacCTOTHIM BEPOSITHOCTU
coObiTuil. CitydaliHble ONBITBI C PAaBHOBO3MOXHBIMHU 3JIE€MEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Oneparun  Hajg COOBITHSIMHU: TIEpECEUYCHHE, OOBEAUHEHHE, MPOTHUBOTIOJIOKHBIC
coObITus. {uarpammsl Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN

6.4

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

6.5

KomOunatopHoe mpaBmwino ymHoxeHus. IlepecranoBku u (akropuan. Yucio
couerannii. TpeyronpHuK [Tackans. @opmyna Ounoma 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. Pacnpenenenue BeposiTHOCTeW. Jlmarpamma pacrnpenesieHusl.
[Ipumeps! pacnipenienenuii, B TOM 4Hclie TeOMETpUIecKoen OMHOMUATILHOE

11 KIJACC

Kon
5

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 BenMuMHBI. MaTreMaTHuecKOoe OKUJAHUE CYMMBI
CIIydaliHbIX BEJIMYMH. MaTeMaTnyeckoe 0XKUAaHuE U JUCIIEPCUS TEOMETPUUECKOTO 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 BCJIIMYHH. IlonsTue 0 IIJIOTHOCTHU
pacnpeaciiCHu. 38.,[(8.‘-11/1, NPUBOAAIINEC K HOPMAJIBHOMY paclIpCACIICHUTO. Ilonsarue o
HOpMaJIbHOM pacCHpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI cpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JJOKA3aTENbCTB, AJITOPUTMAMHU PCIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJIEHUE, MPUBOJAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU HHIAYKIIUUA,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS MMPHU PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMi HaJ{ MHOXKXCCTBAMMU;
YMCHHC HUCITIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ armapar JJIA
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
W ONMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; UCTIOJIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
palMoOHAIBHBIM II0KA3aTeNIeM, CTEIEeHb C JICHCTBUTENIBHBIM IOKA3aTEelIeM,
JorapupM Uucia, CHHYC, KOCHMHYC M TaHI'€HC IPOM3BOJIBHOIO YHCIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJbHBIX, ILEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTeNh W HauMeHbllee olliee KpatHoe, anroput™M EBkiauna npu
pELIEHNN 33/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHATIBHBIX ~ BBIP@KEHHUH; yMEHHME  ONEepUpoBaTh  MOHATHUAMHU:
MOCIIEIOBATEIbHOCTh, apH(MeTHUecKass Iporpeccus, IeoMeTprUYecKas

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMECTPHUYICCKAA TIPOTPCCCH,




yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIbIO
PEKYPPEHTHBIX (POPMYI; YMEHHUE ONEPUPOBATH MOHATUSAMU: KOMIUICKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb W apryMEHT
KOMIUICKCHOTO ~ 4ymcia, ¢opMa  3alUCH  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), yMETh
POU3BOJUTE apu(PMETHUSCKUE ICHCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
NPUBOAUTH MPUMEPHI UCIIOIB30BAHMS KOMILJIEKCHBIX YHCEN;, OTIEPUPOBATH
NOHATUSAMU:  MaTpuia 2x2 u  3x3,  omnpenenuTellb  MaTPHIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATUSAMH: PpalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHbIEe, JorapupMUUYECKUe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBbI; YMEHHE OIIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHHMH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHME peniaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IPUMEHSATH
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI UI1 DPEUICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U pealbHON KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
(GbyHKIIMM, TiepBas U BTOpas MPOW3BOJHAS (YHKIUU, T€OMETPUUYECKUI U
(¢buznueckuif CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpPeNeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOJUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GyYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHWEM ammaparta MaTeMaTHYecKOro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATBbHO-?PKOHOMHYECKUX H
(bu3nueckux 3agadax; HaXOAUTh TUIOMATU U 00BEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTL HNPUMCPbBI MATCMATUYCCKOI0O MOIACIUPOBAHUA C




noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, nuHeiHas (yHKUIuUS, KBaApaTu4yHas (QyHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMu, OOpaTHBIE TPUTOHOMETpUYECKHE (PYHKIHMH, MOKa3aTeiabHas U
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTh TpapuKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
UCTIOJIb30BaTh TPa(QUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEJIMETOB W 3a/a4 M3 pPeaNbHOM
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ul pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWXKEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBI IO YCIOBHUIO 3a/1a4d, HUCCIENOBATH IMOJYyYEHHOE pEIICHUE |
OIICHMBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallMd Ha $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33Ja4u, UCCIEA0BATh
INOCTPOCHHBIE ~ MOJEIM C  HUCIOJB30BaHMEM  ammapata  anreOpsl,

UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIlee 3HAYEHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIaxX, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
UHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTL € HCIOJIb30BAHHUEM Fpa(bI/I‘-ICCKI/IX MCTOHOB; IMPUMCHSATH




(GopMyNBl CIHOKEHHS W YMHOXXCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIEepUpPOBATH
NOHATUSMH:  CIIydailHas BEJIWYMHA, paclpelesieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUs W CTaHAapTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
UCIIOJIb30BaTh CBOKMCTBA M3YYEHHBIX paclpelesIeHui Ui PeUieHus 3a/ad;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHUAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHHIA,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh NOHSATUAMM: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTpaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroa MeXAy TMpsSMONH U IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/a4 U3ydeHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIET0 MHpPA; CTPOUTh MaTeMaTHYECKHe
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrypHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOIPAaHHHKA,
Ky0O, mnapaenenurnes, Opu3Ma, NOHUpamMuia, (urypa U MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
MOBEPXHOCTU NHpPAMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
NOPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa INOBEPXHOCTH, CEYCHMs KOHyca M LMIUHAPA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE 11apa, IUIOCKOCTb,

Kacaromasacs C(pepLI, oujinHApa, KOHYCA; YMCHHUC CTPOUTb CCUYCHHC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IOMOUIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; yMEHHE MPOBOAUTH Kiaccuukanuioo ¢GuUryp mo
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajyiebHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TNpeoOpa3zoBaHuE MOA00Ms, TOAOOHBIE (UIYpHI; YyMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIE30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIHYWHBI (JUTMHA, YTOJI,
IJI01[a1b, 00BEM) MpPHU PELIEHUH 33734 U3 JPYTruX y4eOHBIX MPEeIMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIUYHHEI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHble (OPMyNbl M METOJbI, B TOM YHCIIE: IUIOIIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  MapaJuleienumneaa, MUPaMubl, TPU3MBblL, I[MIUHIPA,

KOHYyca, I1apa; yMeHHE HaX0UTh OTHOIIIEHUE 00BEMOB TIOTI00HBIX (Uryp
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VYmenune OIICPHUPOBATL IOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BECKTOpa HaA YHUCIO, Pa3IoKCHUE BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, YIrojJl MEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI IS PEIICHUS 3a]a41; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YyYCHUH MPUPOJHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHI MAaTEMATHUECKUX

OTKPBITUH POCCUICKON U MUPOBOM MaTeMaTUYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1 Yuciia ¥ BEIYMCIIEHUS
11 HarypaneHblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonaneupie uncna. OOBIKHOBEHHBIE W JECSITHYHBIC JAPOOH, MPOLICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypalbHON CTEIICHU. JencrtBus c
' apu(METHIECKIMH KOPHIMHU HATypaJIbHOW CTETICHU
14 CreneHp ¢ 1menbiM mokaszateneM. CTerneHb € PalMOHAIBHBIM TIOKA3aTEJIeM.
. CBolicTBa CTENEHU
15 CuHyc, KOCMHYC W TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple 4ucia. ApuMeTHYeCKHE Omepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. [IpuOnmxk€HHble BBHIYMCIEHUS, MpaBUia OKPYIJICHUS, MPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHHUS
2.4 [TokazarenbHbIe U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckrue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHHsI, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 ®yukuuy u rpahuKu
3.1 Oynkiys, cnocodsl 3aganud Gyakuuu. ['paduk pyHkuuu. B3anmuo oOpaTHbIe




¢ynkuuu. Yérnole n Heuétele Gpynkuuu. [lepuoanueckue GyHKIHHA

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHkomu.

[IpoMexxyTKH 3HAKOTOCTOSHCTBA. IIPOMEXYTKM MOHOTOHHOCTH (DYHKIHH.

32 MakcuMymbl 1 MUHUMYMBI (yHKIuW. Hamboubliee W HauMeEHbIIee 3HAYCHHE
(GyHKIMU Ha TPOMEKYTKE
33 Crenennasi QyHKIMS C HaTypaJbHBIM W LENbIM IMOKa3zaTeneM. EE cBoiicTBa m
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTorel rpadukoB ¢yHKuud. CoiicTBa (yHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
38 Apudpmernueckass W TreoMeTpudeckas nporpeccuu. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Hauvasa MmateMaTH9IecKOro aHaamu3a
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3BOJAHONW K HCCIEIOBAaHUIO (YHKIIMA HAa MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoxaeHne HanOoOJIbIIEr0 U HAMMEHbBILIEro 3HaueHus (yHKIHUU
Ha OTpe3Ke
4.3 [TepsooGpasnas. Murerpain
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposarHocTs
6.3 Kom6unaropuka
7 TCeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTe! 1 BEKTOPBI
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