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1. HOSACHHUTEJIBHASA 3AIINCKA

YueOHblil Kypc «BeposiTHOCTh M CTaTHCTHUKa» YIIIyOJIEHHOTO YpPOBHS SIBJISETCS MPOJAODKEHHEM M Pa3BUTHEM OJHOMMEHHOIO y4yeOHOro Kypca
yrayOiIE€HHOTO YPOBHS Ha YPOBHE CpeHEro o01iero oopazoBanus. YueOHbIN Kypce IpeHa3HayeH sl JOPMUPOBAHUS Y 00YHAIOIIMXCS CTATUCTUY €CKOM
KYJIBTYPbI U TIOHUMAHUS POJIM TEOPUHU BEPOSITHOCTEH KaKk MAaTEeMAaTUYECKOTO MHCTPYMEHTA JJIsl U3YUYeHHsI CIIy4allHbIX COOBITUMN, BETMYHUH U MPOIIECCOB.
IIpu wm3ydyenum Kypca oOOTraImarOTCs NPEACTABICHHUS OOYYAIOUIMXCS O METOJaX MCCICJOBAHUS W3MEHYMBOTO MHpA, PA3BHBAETCS IMOHUMAaHHE
3HAaYMMOCTH U OOIIHOCTH MaTEMAaTUYECKHX METO/IOB IMO3HAHMS KaK HEOThEMJIEMON YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copnepxkanne y4eOHOro Kypca HAIpaBICHO Ha 3aKpeIUIEHHE 3HAHWM, MOJYYEeHHBIX NpU HM3YYEHHH Kypca Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHMsi, U Ha PAa3BUTUE IPEICTABICHUM O CIy4daillHbIX BEIMUYMHAX M B3aUMOCBS3SIX MEXKIY HUMU Ha BaXKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHl U3 OKpYKarolero mupa. B pesynbrare y o0ydaromuxcsi AOKHO COPMUPOBATHCS MpelCTaBiIeHHEe O Haubolsiee yImoTpeOUTENbHBIX U
00X MaTeMaTHYEeCKUX MOJIENSAX, UCIOJIb3YEMBIX Ui OMUCAHHS aHTPOIIOMETPUUYECKUX U JIeMOrpauuecKux BEIMYWH, IOTPEUTHOCTEH B pa3inyHbIe
poJla M3MEPEHHUSX, UIMTEIHHOCTH O€30TKa3HOW pPabOThl TEXHUYECKHX YCTPOWCTB, XapaKTEPHUCTUK MACCOBBIX SIBICHHUN M IMPOLIECCOB B OOIIECTBE.
VY4eOHblii Kypc siBisieTcsi 0a30i Uil OCBOEHHUS BEPOSTHOCTHO-CTATUCTHYECKHX METOJ0B, HEOOXOAMMBIX CIIEUATNCTaM HE TOJBKO WH)KEHEPHBIX
CHEIHMAbHOCTEeH, HO TAaK)Ke COLMANIbHBIX U MCUXOJIOTUYECKUX, MOCKOIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU B 3HAYUTENILHON Mepe MCHOIB3YIOT
ammapar aHanu3a OONbIIMX NaHHBIX. LleHTpanbHy0 YacTh y4eOHOTO Kypca 3aHUMaeT OOCYKACHHE 3aKoHa OONbIIMX uYucell — (yHJaMEHTAIbHOTO
3aKOHA MPHUPOJIBI, UMEIOIIETO MaTEMATHIECKYIO (hOPMATTU3AIHIO.

B cootBercTBHM C yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro Kypca «BeposTHOCTh M CTaTHCTHKA» Ha YIIyOJEHHOM YPOBHE BBIJCIICHBI
OCHOBHBIE cojiepKaTeabHble TMHUM: «CiydaiiHble cCOOBITUS U BEpOATHOCTU» U «CiyyailHble BEIMUMHBI U 3aKOH OOJIBIINX YHCEN).

[ToMUMO OCHOBHBIX JIMHMM B Y4e€OHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOpUU I'padOoB U TEOPUH MHOXKECTB, HEOOXOJMMBbIE JUISl MOJHOLIEHHOTO
OCBOCHMS MaTepHalia JaHHOIO y4eOHOro Kypca M CMEXHBIX MaTeMaTHYECKUX y4eOHBIX KypPCOB.

Copepxanne nuHNM «CiydailHbIE COOBITHSI M BEPOSITHOCTH» CIYKUT OCHOBOM Juisi (hOpMUpOBaHMsS TMPEACTABICHUN O pachpeesieHun
BEPOSITHOCTEN MEX]ly 3HAUEHUSIMU CIyYalHBIX BEJIMYMH. BakHYIO0 4acTh B 3TOM COAEP)KATENbHOW JUHUM 3aHUMAET M3yYE€HHUE T€OMETPUYECKOro U
OMHOMHUAIBHOIO paclpeaeeH!il 1 3HAKOMCTBO C MX HEMPEPBHIBHBIMU aHAJIOTaMH — [TOKA3aTeIbHBIM U HOPMAJIbHBIM pacipeleIeHUSIMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIy4YallHBIMHM BEJIMYMHAMHU U paclpeesIeHUs MU, aKIIEHTUPYIOT BHUMaHHE OOYyYaroIMXCsl HAa OMHCAHUU U
U3YYEHUU CIIyYalHBIX SIBIEHUH C TIOMOIIbIO HENpepbiBHBIX (yHKIMNA. OCHOBHOE BHUMAaHHE YJIENseTCs I0Ka3aTeJIbHOMY U HOPMAJIbHOMY
pacipeesIeHUsIM.

B yuebHOM Kypce npeycMaTpruBaeTcsi 03HAKOMUTEIBHOE U3YUEHUE CBSI3M MEXIY CIyJaiHbIMHM BETMUMHAMM U ONHMCAHUE 3TOW CBSA3M C TIOMOIIBIO
Kod(pUIMEHTa KOPPETSIUN U €r0 BRIOOPOYHOTO aHajora. DTH DJIEMEHTHI COJIepiKaHUs Pa3BUBAIOT TeMy «/luarpamMmbl paccenBaHUs», HU3yUYEHHYIO Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMs, U BO MHOI'OM OIMPAIOTCS HAa CBEIEHUS U3 KYPCOB alareOpbl U T€OMETPUH.

Emeé onmH nyeMEHT cofepxaHusi, KOTOpbIM Ipeasaraercs Ha O3HAKOMUTEIBHOM YPOBHE — IOCIEAOBATEIBHOCTH CIYYaWHBIX HE3aBHCHMBIX
COOBITHI, HACTYMAIOIIMUX B €AMHMIY BpeMeHU. O3HAKOMJIEHHE C pacHpeesIeHHeM BEpOSITHOCTEH KOJUYECTBAa TAKUX COOBITUH HOCUT Pa3BHUBAIOIINN
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XapaKTep U ABIISETCS aKTyaJIbHBIM Ui OyIyIIUX aOUTYPUEHTOB, MOCTYMAIONINX HA yueOHbIE CIIeUalbHOCTH, CBA3aHHbBIE C OOIIECTBEHHBIMU HayKaMH,
MICUXOJIOTHEH U yIpaBICHUEM.

Ha un3ydenne ydyeOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKA» Ha YIIIYOJICHHOM ypoBHE oTBoAuTcs 68 uacoB: B 10 kimacce — 34 gaca (1 yac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heneno).



2. COAEP) KAHUME OBYYEHUA
10 KUIACC

['pad, cBs3HbIil rpad, nyTtu B rpade: nukibl 1 nenu. CteneHs (BaJeHTHOCTH) BepIIUHLL. ['padsl Ha mimockocTu. JlepeBbs.

CrnyuaiiHble KCTICpUMEHTHI (OTBITHI) U CIy4daiiHbIe COOBITHSA. DJIeMEHTapHbBIE COOBITHS (MCXObI). BeposSTHOCTH ciay4aitHOro coObiThs. bimzocts
YacTOThI U BEPOSTHOCTH cOOBITHH. CirydaifHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepanyu HajJ COOBITUSIME: TIepeceueHue, 00beInHEHHEe, TPOTUBOMOIOKHbIE COOBITHS. [lnarpammel Diinepa. Popmyra ClI0KEHUsT BEPOSTHOCTEH.

VYciioBHas BEpOATHOCTb. Y MHOKEHHUE BEpPOATHOCTEW. JlepeBo ciydailHOro skcnepuMeHnta. @opmyna mnoiaHod BepoaTrHocTH. @opmyna balieca.
He3zaBucumeble coObITHS.

bunapHbIii ciiydaliHbIM ONBIT (MCTIBITaHKE), YCIIeX U HeyAaua. HesaBucumblie ucnbpitanus. Cepusi HE3aBUCUMBIX HCIIBITAHUM IO MIEPBOrO ycrexa.
[lepecranoBku u dakropuan. Yucno coueranuii. Tpeyroiapauk [lackans. ®opmyna 6uaoma HeioToHa.

Cepus He3aBUCUMBIX UcTibITaHUi beprynnu. CiydaliHbli BBIOOP U3 KOHEUHOW COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposrHocted. [lmarpamma pacnpenenenus. Omnepauuu Haj ClIy4ailHbIMA BeJIMYMHaAMU. buHapHas
cirydaitHas BennmuuHa. [IpuMmepsl pacripeniesieHuii, B TOM 4HCiIe TEOMETPHUECKOe U ONHOMHUAIBHOE.

CoBMecTHOE pacrpesieieHle ABYX CIy4aHbIX BenuuuH. HesaBucumble ciydaiiHble BeJIWYWHBL.Marematndeckoe OXUAaHUE ClIydaiHOM
BeIMUMHBI (pactpenenenus). [IpuMepsl npuMeHEHUsT MaTeMaTHUECKOIO OXKUAAHUS (CTpaxoBaHuUeE, jJoTepes)). MareMaTHueckoe OXuAaHue OWHapHOM
CIIy4aiiHOM BeIMYMHBI. MaTreMaTH4ecKoe 0’KMJIAaHUE CYMMBbI CIIy4alHbBIX BEJIMYMH. MaTreMaTH4ecKoe 0KHMJIaHuE FeOMETPUYECKOro U OMHOMHAIBHOTO
pacIpeneeHun.

Jucniepcus U cTaHJapTHOE OTKJIOHEHHE Cy4ailHOM BeIMuuHbI (pacnpeaenenus). Jucnepcust OuHapHOMU ciydaiiHON Beln4YMHbBI. MaTeMaTH4eckoe
OKU/IaHUE TPOU3BEJCHHUS W JUCHEPCUS CYMMBbl HE3aBHCHMBIX CIydalHbIX BeNWYMH. Jlucnepcuss M CTaHJApTHOE OTKJIOHEHHE OWHOMMHAIBHOTO
pacupenenenus. Jlucnepcus U CTaHAAPTHOE OTKJIOHEHHUE FEOMETPUUYECKOIO PaCIIPEACICHUs.

11 KJIACC

HepasenctBo YeOriméBa. Teopema UeOniméBa. Teopema bepuyrmim. 3akon 6ombimx yucen. Beibopounsiii MeToa uccienoBaHuii. Beidbopounbie
xapakTepucTuki. OIEHWBaHUE BEPOSTHOCTH COOBITHS IO BBHIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHIIUX THUIIOTE3 C IMOMOIIBI0 H3YYEHHBIX
pacIpeneneHuin.

HenpepoiBuble crnyyaiiHble BenuuuHbL. [Ipumepsl. DyHKIMS MIOTHOCTH BEPOATHOCTH pacrpeseieHus. PaBHOMeEpHOe pacmpeneseHHe U ero
CBOICTBa. 3agauu, MPUBOISAIINE K MMOKA3aTeILHOMY paclpeeeHnuo. 3a1aun, MPUBOASIINE K HOPMATLHOMY pachpeneneHnio. OyHKIHs TIOTHOCTH
BEPOSITHOCTH IOKa3aTEeJIbHOIO pachpeaeieHus, GyHKIUs IUIOTHOCTU BEPOSITHOCTH HOPMAaJbHOTrO pachpeznencHus. DyHKIUS MIIOTHOCTH M CBOMCTBa
HOPMAaJIbHOTO PaCIpeACTICHHS.



[TocnenoBaTeTbHOCTH OIMHOYHBIX HE3aBUCUMBIX COOBITHHI. 3a/1auu, IPUBOAAIINE K pacnpeaenenuto [Tyaccona.

KoBapuanust n1Byx cirydaitHeix BenuduuH. Koaddunuent nuneiinoit koppemnsaiun. CoBMeCTHBIC HAOIIOACHUS ABYX BeIUYHH. BhIOOpOUHBIi
K03 GUIMEHT Koppesiuuu. Paznuune Mex 1y TMHEHHON CBA3BIO M MPUYMHHO-CIICCTBEHHOMN CBA3bI0. JInHeitHas perpeccusi, METO1 HAMMEHBIINX
KBaJIpaToB.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIIEI'O OEPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMN 00YYarOIIerocs Kak akTUBHOTO M OTBETCTBEHHOI'O YJieHA POCCUHCKOro O0IIeCTBa, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKLIHMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, NMPOLEAYp IPaKIaHCKOro o0IiecTBa (BbIOOPHI, ONPOCHI U IPYroe),
YMEHHE B3aUMO/ICIICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHU € UX (DYHKIMSMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKOMN I'paKAAHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U HACTOSLIEMY POCCHUMCKOW MaTeMaTHKH, IEHHOCTHOE
OTHOILIEHUE K JOCTHXKEHUSAM POCCUMCKUX MATEMATHKOB M POCCHICKON MAaTeMaTH4YE€CKOM IIKOJIbI, HCIIOJb30BAaHUE ITUX JIOCTHKEHUHN B IPYrUX HayKax,
TEXHOJIOTHSX, c(hpepax IKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHE AYXOBHBIX IIEHHOCTEH POCCHUHCKOro Haponaa, cOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO IMOBEACHHUSA, CBSI3aHHOTO C
MPAKTUYECKUM NMPUMEHEHHEM JOCTUKEHUM HayKU U IeATEIbHOCTHIO0 YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas JCTETHKY MaTeMaTUYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUN, PaCCyXIACHUI,
BOCITPUUMYHUBOCTh K MAaTEMAaTUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHMsI MPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTepecax 370poBOro M Oe3omacHoro obpasa KM3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3J0pPOBBIO (370pOBOE MHTAaHHUE, COATAHCHPOBAHHBIM PEXKUM 3aHATUH W OTHAbIXA, peryisipHas (u3nyeckas aKTUBHOCTB),
buznyeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IEHHOCTH TPYyIO0Nt00Ws, MHTEPEC K pa3iuuHbIM chepam MpodeccHoHaNbHON esSTEeNbHOCTH, CBS3aHHBIM C
MaTeMAaTUKON U €€ MPUIOKEHUSIMH, YMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOp OyayIeil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE KIU3HEHHBIC TIJIaHBbI,
TOTOBHOCTb U CIIOCOOHOCTH K MaTEMaTHUYECKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B
pelIeHNr MPaKTUYECKUX 3a]1ad MaTeMaTHIECKON HAIIPaBICHHOCTH;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:



c(hOpMUPOBAHHOCTh IKOJOTHYECKON KYJIbTYPhl, TOHUMAHUE BIHMSHUS COIMAIBHO-IKOHOMHUYECKHUX TIPOIECCOB HA COCTOSIHUE MPUPOJHON H
COITMAIBHOM CpeIbl, OCO3HAHUE TJI00ATBHOTO XapaKTepa AKOJIOTHIUSCKUX ITPOOIIeM, OPUEHTAIMS Ha IPUMEHEHUE MaTeMAaTHUYCCKUX 3HAHUN TS P EIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpeibl, IJIAaHUPOBAHUE TIOCTYIIKOB U OIEHKH MX BO3MOJKHBIX ITOCJICICTBUH I OKPYKAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH W OOINECTBEHHOW NPAKTHKHU, MMOHHMMAHUE
MaTCMaTI/I‘IGCKOf/'I HayKI/I KakK C(l)epBI ‘ICHOBC‘ICCKOﬁ ACATCIIbHOCTH, 3TAIIOB eé paSBI/ITI/ISI 1 3HAYUMOCTHU OJIsd paSBI/ITI/ISI OUBHUJIN3allUM, OBJIAACHUC A3BIKOM
MaTeMaTUKd M MAaTeMAaTHYeCKOM KyJIbTypOHM Kak CpEeIACTBOM TIO3HAHUSI MHUpPA, TOTOBHOCTb OCYHIECTBJSTH MPOEKTHYIO M HCCIEAOBATEIIbCKYIO
NCATCIIBHOCTD I/IHI[I/IBI/II[yaJILHO U B rpynne.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue AeiicTBus:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKA MATEMaTUYECKUX OOBEKTOB, OHATUH, OTHOLIEHUH MEX]ly HOHATUIMHU, (POPMYIUpPOBAThH
oInpezesieHusl OHATUH, YCTaHABJINBATH CYIIECTBEHHBIM NMPU3HAK KJIacCU(PUKALMU, OCHOBAHUS Uil 000OIEHUS U CPaBHEHUS, KPUTEPUU ITPOBOAMMOTO
aHaImu3a;

BOCIIPUHUMATh, (HOPMYIUPOBATh U NMPEOOPa30BIBATE CYKICHU: YTBEpAUTEIbHbIE U OTPULIATENbHbIE, €AMHUYHbIE, YACTHBIE U 00ILUE, YCIOBHBIE;

BBISBIISATh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpeUMs B (DaKkTax, JaHHBIX, HAONIOJCHUSIX U YTBEp)KJIEHHSX, MpeiaraTb
KPUTEPUU IJIs BBISIBICHHS 3aKOHOMEPHOCTEN W TPOTUBOPEUUI;

JIeJ1aTh BBIBOJIbI C CIIOJB30BAHNEM 3aKOHOB JIOTUKH, N€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIEHUM (IpsMble M OT MPOTHBHOIO), BHICTpAaUBaTh apryMEHTAaLHUIO,
IPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE CYXACHUS U BBIBOJIBI;

BbIOMpaTh croco0 pemeHus yuyeOHOW 3adauu (CpaBHMBAaTh HECKOJIBKO BAapUAHTOB pEILIEHUS, BbIOMpaTh HambOosee MOAXOASAIIMNA ¢ Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEI0BATENbCKUIA MHCTPYMEHT MO3HAHUs, (POpMyTUpOBaTh BOIMPOCH], (PUKCHUPYIOLIUE MPOTUBOpEUHE, MpodieMy,
yCTaHaBJIMBATh HCKOMOE U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, ApIYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENILHO CIUIAHMPOBAHHBIM AKCIEPUMEHT, HCCIEJ0BAaHHE 110 YCTAaHOBJIEHHIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEeKTa,
SBJIEHUS, MIPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBJICHUSIMH, IPOLIECCaMU;

CaMOCTOSITENIbHO  (OpMYyIUpPOBaTh O00O0OIIEHUST W BBIBOJABI IO pe3yJibTaTaM NPOBEAEHHOIO HAOIO/IEHUs, MCCIE0BaHus, OILIEHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 00001IEHUH;



MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHUE MPOIlecca, a TAKXKE BBIIBUTaTh MPEINON0KEHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Patora ¢ undopmaunmeii:

BBISBJIATH J1e(UUUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIIPOC U ISl pELICHHUs 3a/1a4H;

BbIOMpaTh MHGOPMAIUIO U3 UCTOYHHUKOB PA3IMYHbIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3IHUUHBIX
BUOB U (pOPM IPEICTABICHHUS;

CTPYKTYpUPOBATh MH()OPMAILIHIO, TIPESICTABIATH €€ B Pa3IMUHBIX (hOpMax, WIUTIOCTPUPOBATEH TpadUICCKH;

OLIEHUBATh HAAEKHOCTH HH(OPMAIIH IO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

KoMMmyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe qeliCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYKACHUS B COOTBETCTBUU C YCIOBUSMH U LIEISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHNUS 110 X0y PEIICHU 3a/1a4l, KOMMEHTUPOBATh IIOJyYEHHBIN PE3yiIbTaT;

B X071€ 00CYX/I€HHUs 3a/aBaTh BOIIPOCHI IO CYLIECTBY 00CYXJaeMOil TeMbl, IpoOIeMbl, pelaeMoi 3a1a4uk, BbICKa3blBaTh MJIEH, HAICJIEHHbIC Ha
IMOUCK PCIICHHA, COIIOCTABJIATH CBOU CYXACHHA C CYXICHUAMU APYIrUX YUYACTHHUKOB JUAJIOra, 06HapY)KI/IBaTI) pasiiiue U CXOoACTBO HOSHHHﬁ, B
KOPPEKTHOH (popme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NpEACTAaBJIATL PCE3YJIbTAaTbl PCHICHUA 3adadd, OKCICPUMCHTA, HCCICAOBAHHA, MPOCKTA, CAMOCTOATCIBHO BI>I6I/IpaTI) q)OpMaT BBICTYIIJICHUA C
y4€TOM 3a/1a4 MPE3CHTALUN U 0OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuzanus:

COCTaBIATH IIAH, aliTOPUTM PEIIEHUs 3a7aud, BBIOUPATh CHOCOO peIlleHUs C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ yIETOM HOBOW MH()OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJIQJICTh HABBIKAMH MTO3HABATEIILHOMN pediekcny Kak 0OCO3HAHUS COBEPIITACMBIX JIEHCTBUH U MBICIUTEIBLHBIX MTPOIECCOB, UX PE3YJIBTATOB, BIAJICTh
Croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TTPOIIecca U pe3yJibTaTa PElICHIs] MaTeMaTUIeCKON 3a/1avH;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHUU 3a/1adl, BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OITUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pPE3y/IbTaTa LIETU U YCIOBHUSIM, OOBSCHATH MPHUUMHBI JOCTIDKEHUS WU HEAOCTH)KCHUS PEe3YNbTaTOB NESTEILHOCTH,
HAXOJWTh OIIMOKY, aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1eATEJIbHOCTh:



MOHMMATh W MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHHOW W WHIWBUyaTbHOW paOOThI MPU PEIICHUN YUYEOHBIX 3314, IPUHUMATH I1e]Tb COBMECTHOM
JESATCIIbHOCTH, TUIAHWPOBATh OPraHW3aI[MI0 COBMECTHOH pabOThI, paclpenessaTh BHABI pa0OT, JOTOBAapHBAThC, OOCYKJIATh MPOIECC U pPe3yiIbTar
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (popmax padoThl (00CYkaeHUSA, 0OMEH MHEHHMH, «MO3TOBBIC IITYPMbI» U HHBIC), BBIIOJIHATH CBOIO 4YacTh PabOTHI U
KOOPJMHHUPOBATh CBOM JACUCTBHSI C APYTMMH 4WICHAMU KOMAHJIbI, OIICHMBATh KAadeCTBO CBOErO BKIAJga B OOIMMUNA TPOAYKT IO KPUTEPHSIM,
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy 10 kinacca o0yyaronuiicss Hay4uTcs:

CcBOOOJTHO OnepupoBaTh MOHATHAMM: rpad, miaockuil rpad, cBA3HBIM rpad, myTe B rpade, Lenb, LUKI, JEpeBO, CTENEHb BEPUIMHBI, JIE€PEBO
CJIy4alfHOT O 3KCIIEPUMEHTA;

CBOOOJIHO ONIEpUPOBATh MOHATUAMU: CIIyYaiiHbIN SKCIEPUMEHT (OIIBIT), CIy4aiiHOe cOOBITHE, JIEMEHTApHOE ClydaiiHOe cOObITHE (3JIEMEHTaPHBIH
UCXOJ) CIy4ailHOTO OIbITa, HAXOUTh BEPOSTHOCTU COOBITHUI B ONbITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HAXOJUTh U (OPMYIHPOBATH COOBITHS: MEpeceYeHne, OObeAMHEHNE TaHHBIX COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE TAaHHOMY, HCIIOJIb30BaTh
auarpammbl Jiliepa, KOOPAMHATHYIO NPSAMYIO Ul pELIeHMs 3a]1a4, 0Ib30BaThCsl (POPMYJION CIOXKEHUS BEPOSITHOCTEN Il BEPOSITHOCTEHN JIBYX U TpeX
CIIy4alHBIX COOBITHIA;

ONEepUPOBATh TOHATHAMU: YCIOBHAs BEPOSITHOCTb, YMHOXKEHUE BEPOSATHOCTEH, HE3aBUCHMBbIE COOBITHSA, JEPEBO CIYy4YalHOrO 3KCIEPHMEHTa,
HaXOJIUTh BEPOSATHOCTH COOBITUH C MOMOIIBIO MpaBWJIa YMHOXEHHMS, JE€pPEeBa CIy4allHOrO OIbITA, HUCIOJIb30BaTh (OPMYIY IOJHOW BEPOSTHOCTH,
dopmyny baiteca npu perienuu 3a1a4, onpenesiTh HE3aBUCUMOCTb COOBITHH 110 (pOpMyJIe U 10 OpraHU3alluy CIy4aifHOTO SKCIIEPUMEHTA;

NPUMEHATh U3yYCHHble KOMOWHATOpHBbIE (OPMYINbI Ul MEPEUUCIICHUS IJIEMEHTOB MHOXKECTB, HJIEMEHTAPHBIX COOBITMH CIy4ailHOTO OIBITA,
pelieHus 3a/1a4 10 TEOPUH BEPOSITHOCTEN;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: OMHAPHBII CIIy4aliHbIN ONBIT (MCMBITAHKE), YCIIEX U Hey/laya, He3aBUCUMBIE HCIIBITAHUSI, CEpUsl UCIIBITAHUH,
HaXOJUTh BEPOSITHOCTU COOBITUH: B CEpUU HUCHBITAHUI /0 MEPBOrO ycrexa, B Cepuu UCHbITaHUN bepHymin, B ombiTe, CBA3aHHOM CO CIy4ailHBIM
BbIOOPOM U3 KOHEYHOH COBOKYITHOCTH;

CBOOOJTHO ONEpPHPOBATh MOHATHAMM: ClIydaifHas BETMYMHA, paclipellelIeHue BEpOATHOCTEH, quarpamma pacrpeseneHus, OuHapHas ciydaiiHas
BEJIMYMHA, TEOMETPpUYECKOe, OMHOMHUAIBHOE pacpe/iesieHHE;

OINEepUPOBAThH MOHATUSMHU: COBMECTHOE paclipeielieHue ABYX CIydalHBIX BEIMYHMH, MCIIOJIb30BaTh TA0JIMIly COBMECTHOTO pacHpeieseHHs JBYX
CIIydaliHBIX BEIMYUH Ui BBIACICHUS paclpeesieH!s] KaKA0H BEJIHMUMHBI, ONpeAeIeHUs He3aBUCUMOCTHU CIyJaiHbIX BEJIMYHMH;CBOOOIHO ONEPHPOBATH
MOHATHEM MAaTEeMaTUYECKOTO OXUAAHUS CIIy4alHON BEJNMYMHBI (pacrhpesesieHus), NPUMEHATh CBOWCTBA MaTeMAaTUYECKOTO OXHIAaHUSA IPU PELIeHUU

3aaa4, BBIYUCIATh MAaTEMATHYCCKOC OXKHUJJaHHUEC OMHOMUAJIFHOTO U reoOMETPHUICCKOTO pacnpez[eneHI/Iﬁ; CBO6OI{HO ONCpHUPOBATH NOHATUAMU: JUCIICPCH,
10



CTaHJAPTHOE OTKJIOHCHHE CIIYYalHOW BETWYWHBI, TIPUMEHSATh CBOWCTBA IUCIICPCUM CIIYYalHOW BEIWYWHBI (pacmpeneneHus) MpU pelieHUuu 3ajad,
BBIUMCIISTH IUCIIEPCUIO U CTAaHAAPTHOE OTKIOHEHHE FEOMETPHUECKOro U OMHOMHAIIBHOTO pacIpeieIeHHIH.

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

BBIUMCIISTH BBIOOPOYHBIE XapaKTEPUCTUKHU IO JAHHON BBIOOpPKE M OLEHUBATh XapaKTEPUCTHUKU T€HEPAIbHON COBOKYIMHOCTHU JaHHBIX IO
BBEIOOPOYHBIM XapakTepucTtukaM. OIIEHUBATh BEPOSTHOCTH COOBITUN M MPOBEPSTH MPOCTEHIINE CTATUCTUYCCKUE THIOTE3bI, MOJIB3YSICh HU3yYCHHBIMU
pacnpenesIeHUusIMU;

NPUBOAUTH MPUMEPHI 3a7ad, MPUBOIANIMX K IOKA3aTeIbHOMY paCHpeAesICHUIO, 3aJad, MPUBOJIIMX K HOPMAJIbHOMY pacHpeiesIeHHUIO.
OnepupoBarh MOHATUSMU: (YHKIUS TUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO pacmpesesieHus, (YHKIHS TUIOTHOCTH BEPOSTHOCTH HOPMAaIHHOTO
pacnpenenenus, yHKIHS TUIOTHOCTH M CBOWCTBA HOPMAIBHOTO PaCHpEeNICHUS;0NpeaesaTh Kod(DOUIIMEHT TUHEHHONW KOpPEeIsIuu, BEIOOPOUHBIN

KO3 PUITUEHT KOPPEISALIUHU.
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4. TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
HaumenoBaHue
Ne OcHOBHBIE BHIBI dyeKkTpoHHbIE (LM (POBbLIE) .
pa3nesioB u tem Kouaunvect Y4er paboyeil nporpaMMbl
n/n AesITeJIbHOCTH oOpa3oBaTe/ibHbIE pecypchl
NPOrpaMmblI BO 4acOB BOCIIUTAHUS
00y4Jarouuxcs
- IPUBJICKATh BHUMaHUE
[IpencraBisiTh OOBEKTHI U .
oOyyaromuxcs K 00Cyx1aeMon Ha
CBS3M MEXIy HUMH C
ypoke uHpOpMaIuu, aKTUBU3AIUN
MOMOIIIbI0 Tpada, HAXOAUTH .
MO3HABATENIbHON  JEATENbHOCTH
OyTH MEXIy BepIIMHAMU
oOyJaromuxcs
rpada. Beimensate B rpade
- IPUMEHSTh Ha ypoKe
DIIEMEHTHI uenu u 1UKIbl. CTpouTh ! )
1 http://dfgm.math.msu.su/files/Ongit/ UHTEPaKTHBHBIE (OPMBI pabOTHI C
Teopuu rpadoB JIepeBO  TO0  ONHCAHUIO
. o0yJarouMucs
CIIy4aiiHOTO OTIbITA,
. yueOHHKOM, paboTa ¢ Hay4dHO-
OIHCHIBATH CITyJaifHbIe . .
MONYJSIPHON JIUTEPATYpOid, 0TOOP
coObITHSI B TEepMHHAax
U CpaBHEHHME Marepuaia IO
nepeBa. Pemate 3amaum c
HECKOJIbKUM HCTOYHUKAM.
MOMOIIbIO TpadoB
Beigenate ©W  ONMUCHIBATH - IPUBJICKATH BHUMaHUE
ClIy4yalHbIE  COOBITHS B oOyyJaronuxcst K 00CcyxaaemMoil Ha
Crnyuaiinbie CIIy4aifHOM OTIBITE. ) oke MH(pOpMaINK, aKTUBU3AINH
i i https://interneturok.ru/lesson/algebra/11 P dop .
OTIBITHI, ®opMynupoBaTh  YCIOBUS ) MO3HABATENIbHON  JEATENbHOCTH
. . -klass/elementy-matematicheskoy- 5
CIIy4aifHbIe MPOBEJCHUS  CIYy4aiiHOTO o : o . oOy4aromuxcs
2 e 3 P i statistiki-kombinatoriki-i-teorii- i
COOBITHS u OTIBITA. Haxoauth . o -peanu30BBIBaTh BOCHUTATEIbHBIC
. veroyatnosti/sluchaynye-sobytiya-i-ih-
BEPOSTHOCTH BEPOSTHOCTH COOBITHH B fnosti BO3MOXKHOCTH B Pa3JIMIHBIX BHJAX
. veroyatnosti
COOBITHIA OTIBITaxX c y JEeSITeTPHOCTH, OOYJYArOMIUXCSI CO
PaBHOBO3MOXHBIMH CJIOBECHOW (3HAKOBOH) OCHOBOW:

OJIEMCHTAPHBIMU UCXOJaMU

12

CUCTEeMAaTH3aLHs y4eOHOro




Onepanuu  Haj

MHO’KECTBAMU
COOBITHSIMH.
CrnoxxeHnne
YMHOEHHE
BEPOSITHOCTEH.
YcaoBHas
BEPOSITHOCTb.
HeszaBucumeie
COOBITHS

u

)51

Hcnonb3oBaTh uarpamMmsl
Diinepa u  BepOanbHOE
ONMCAaHHUE COOBITMM mpu
BBIMIOJIHEHUM Ollepaluii HaJl
COOBITHUSIMH. OneHuBaTh
W3MEHEHUE  BEPOSITHOCTEN
COOBITHI o Mmepe
HACTYIUJICHUS JIPYTUX
coOBITHII B ciyyaiiHOM
onbiTe. Pemars 3amaum, B
TOM qucIie c
HCITOJIb30BaHNEM JiepeBa
CIIy4aifHOTO OMbITa, POpMYJI
CIOKEHHS] W  YMHOXKEHUs
BEPOSATHOCTEUN

https://mathhelpplanet.com/static.php?p
=zavisimye-i-nezavisimye-sluchainye-

sobytiya
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Marepuana

- IPOCKTUPOBATh  CHTyallMH |
coOBITHS, pa3BUBaOILNE
AMOIMOHAIBHO-IIEHHOCTHYIO
cdepy oOyuaromerocs

-pa3BuBaTh y  OOydaromumxcs
II03HABAaTEIbHYIO aKTHBHOCTb,
CaMOCTOSATENILHOCTh, MHHUIIUATUBY,

TBOPYECKHUC CIIOCOOHOCTH

-MHUIUMPOBATh ¥ TIOJJICPKUBATH
UCCIICIOBATEIIbCKYIO

NEeSITeIbHOCTh  O0yYaroIIuxcs B
pamKkax pea3anum MU
WHIUBUAYAJIBbHBIX W TPYHIIOBBIX
UCCIIEIOBATEIbCKIX MIPOCKTOB,
4TO JIacT o0yyJaromuMmces
BO3MOXXHOCTh MPUOOPECTH HAaBBIK
MyOIMYHOTO BBICTYIUICHUS TEPE
ayTuTOpUel, apryMEeHTHUPOBAHHS
U OTCTauBaHUS CBOEH TOUKH

3pEHUHI.
- obmatecst ¢ oOydarommmucs (B
nuasore), MIPU3HABATh 1504
JIOCTOMHCTBA, IMOHUMATh u

IOPpUHUMATh UX

- OPraHU30BbIBATh TSI
o0yJaromuxcs CUTyaluun
KOHTPOJISL U OLICHKH




DJIEMEHTBI
KOMOWHATOPHKHU

Cepun
MOCJIEI0BAaTEIbH
BIX MCHBITAHUH.
HcnpiTanus
beprymn.
CryqaifHbIi
BbIOOD u3

DopmynupoBaTh u
JIOKa3bIBaTh

KOMOWHATOPHBIC (haKThI.
Hcnonb3oBars MIPABUIIO
YMHOXEHHUS, W3YYCHHBIC

KOMOWHATOPHBIE  (POPMYIIBI
s HepEeYUCIICHUS
3JIEMEHTOB pas3INYHbIX
MHOXECTB, B TOM 4YHCIE
JJIEMEHTAPHBIX COOBITUI B
cilydyaitHOM OTIBITE.
[Tonme3oBatbes popmymnoii u
TpeyrosbHUKOM  Ilackais
JUId  ONpEeAENCHHUs 4ucia

COYETaHMI. [IpumensaTs
dbopmyny 6unoma HeroToHa
JUIS npeoOpa3oBaHus
BBIPAKECHUI

Paz6uBatb CJIO’KHBIE
JKCIIEPUMEHTHI Ha
OTJIENIbHbIE UCIIBITaHUS.

Pemate 3agaun Ha moOHUCK
BEPOSITHOCTEH COOBITHI B
cepun HUCTOBITAHUK  JI0
MIEPBOr0 ycrexa U B CEpPUsX

https://mathematichka.ru/school/combin

atorics/combination.html

http://mathprofi.ru/nezavisimye_ispytan

jja_i_formula_bernulli.html

- IPUBJICKATh BHUMaHHE
oOyJaronuxcst K 00CcyaaeMoil Ha
ypoke MH(POPMAIUH, aKTHBU3AI[UN
[I03HABATEJIbHOM  JEATEILHOCTH
oOydJaronmxcs

-peann30BBIBATh BOCHUTATEILHBIC
BO3MOXKHOCTH B Pa3JIMYHBIX BHJAX
NESTEIIbHOCTH, OOYYaroIuXCs CO
CJIOBECHOW (3HAKOBOM) OCHOBOM:
cHUCTEMaTH3aIUs y4eOHOTO
MaTepuaa.

-peaM30BbIBATh BOCIUTATEIbHBIC
BO3MOXKHOCTH B Pa3JIMYHBIX BHJAX
JEeATEILHOCTH O0y4YaroImmuxcs co
CJIOBECHOW (3HAKOBOM) OCHOBOW:

BbIBOJIbI u J0Ka3aTCJIbCTBO
dopmy, aHaJIN3 bopmy,
pelieHue TEKCTOBBIX

KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX
3aJaa4, BBbIIIOJIHCHHUC 3aJlaHuil 110
pa3srpaHU4YCHUIO MMOHSITHN

pEan30BbIBaTh  BOCIIUTATEIILHBIE
BO3MOXKHOCTH B Pa3IMYHBIX BHUIAX
NeSITebHOCTH, OOYYaroMIMUXCsl CO
CJIOBECHOU (3HAKOBOM) OCHOBOIA:
CUCTEeMaTH3aIHs y4eOHOro
MaTtepuana.

-p€alIn30BbIBATH BOCHUTATCIBHBIC
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KOHEYHOU
COBOKYITHOCTH

Crnyuaiinble
BEJIMYUHBI
pacnpezneneHus

)51

14

ucnbiTanul  bepHymnu, a
TaKkkKe B  ONBITaX  CO
cllydyaiiHbIM  BBIOOpOM W3
KOHEYHOM COBOKYIHOCTH C
UCTIOJIb30BaHUEM
KOMOWHATOPHBIX (DaKTOB H
dbopMyn, B TOM 4YHCle B
X0JIe MPaKTUYECKO paboThI
c PUMEHEHUEM
CTaHIAPTHBIX (PYHKITHIA

OcBauBarhb IIOHATHA:
cnyqaﬁHaﬂ BCJINYHHA,
pacupeaciCHuc, Ta6J'II/II_[a

pacnpezeneHus, AMarpaMma
pacupenenenns. Haxoautsb
3HA4YCHUS CyMMBI u
IIPOU3BEJICHUS  CIy4YalHBIX
BEJINYMH. Crpouts
OMHapHbIEe pacIpeeeHus
[0 ONHCAaHHUIO COOBITHH B
CIIy4alHBIX

CTpOI/ITB U PpacClioO3HaBaTb

OIIBITAax.

reoMeTpUYECKOe "
OMHOMHUATBHOE
pactpeneneHus. Pemats

3aJa4du Ha BBIYHMCIICHHUEC

MaTeMaTU4eCKOTro
0XKHMJIaHHUS. Crpouts
COBMECTHBIE
pacnpenenenusa.  M3ydarb

https://tvims.nsu.ru/chernova/tv/lec/nod

e24.html
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BO3MOXXHOCTH B Pa3IMYHBIX BUAAX
NESATEIIbHOCTH OOYYaIOIINUXCSI €O
CJIOBECHOW (3HAKOBOM) OCHOBOM:

BBIBOJIbI u J0Ka3aTcjIbCTBO
hopmy, aHaIIN3 dbopmyi,
pelieHne TEKCTOBBIX

KOJIMYECTBEHHBIX U Ka4eCTBEHHBIX
3a/1a4, BBIIIOJIHEHUE 3a/laHui 110
pa3rpaHUyYEHUIO OHATUN

- PUBJICKATh
oOyuaromuxcsi K 00CyxaaeMoi Ha
ypoke WH(pOpMaIINY, aKTUBU3ALUU
[I03HABATEJIbHON  JEATEILHOCTH

BHHMMAHHC

o0ydJaronmxcs

-pean30BBIBaTh BOCIUTATEIbHBIE
BO3MOXXHOCTH B Pa3IMYHBIX BUAAX
NEeSATETbHOCTH, OOYJaroIIuXcs CcO
CIIOBECHOM (3HAKOBOM) OCHOBOIA:
cucTeMaTu3anus y4eOHOro
MaTepuaia

-OpraH130BbIBATh
WHIWBUIYAJIbHBIE ¥ TPYIIOBEIC
(bopMbI yaeOHOH eATEIbHOCTH;
-TIPUMEHSTh Ha ypoke
HWHTEpaKTUBHBIE POPMBI pabOTHI C

o0y4aroIuMucs: JTUCKYCCHH,
KOTOpBIC JTAIOT

oOyJaromumcst BO3MO>XHOCTh
NpUOOpECTH  OMBIT  BEJCHUS




CBOMCTBAa MaTEMaTHYECKOTO
oxumanus. Pemiate 3amauun
C TOMOIIBI0 H3YYEHHBIX
corctB. [lo wu3ydeHHBIM
dbopmynam HaXOJUTh
MaTeMaTHYeCKHE OKHIaHUS

CITYYaiHBIX BEJINYHH,
UMEIOIUX TeOMETPUYECKOE
u OMHOMHUAJIBHOE

pactipenenenust OcBauBaTh
MOHSTHUS: JUCTIepCusi,
CTaH/JapTHOE  OTKJIOHEHHE
CIIy4aitHOM BEJINYMHBI.
Haxogute mucnepcuto 1o
pacnpenenenuto. M3ydatp
cBoiictBa aucnepcun. Ilo

U3Y4YEHHBIM bopmynam
HaXOIUTh JTUCIIEPCUIO
OWHOMHUAIILHOTO

pacnpeneneHus, B TOM
YHUCIIE B XO/I€ MTPAKTUYECKOU
paboTsl

KOHCTPYKTHUBHOTO JIMAJIOra;

OBLLEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

1o
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11 KJIIACC

Haumenos K
DIIEKTPOHHBIE (tmdposbIe) .
aHHe pa3/ieloB U | OJINYE OcHoBHbIE BU/IBI Yaer paboueii  mporpammsl
/1 o0pa3oBaTeNbHbIC PECYPCHI
TE€M IPOrpaMMbl  CTBO  JESATEIIbHOCTH 00YYaromIuXcs BOCIUTAHUS
4acoB
- IPUBJICKATh BHHUMaHUe
oOyJaromuxcsi K OOCyXJIaeMol Ha
ypoke WHPOpPMAIUH, aAKTUBH3AINH
ITI03HABATEIILHON JESITETbHOCTH
Pazouparp
o0yJaronuxcs
JI0Ka3aTenbCcTBa TEOpEM.
. - IPUMEHSITh Ha OKe
3akoH OcBanBath BBIOOPOYHBIN http://old.exponenta.ru/educat/cla P P
. WHTEPAKTHBHBIE (OPMBI  pabOTHI ¢
OOJIBIIMX Yuced 5 METOJl UCCleoBaHMi, B ToM = ss/courses/tv/theme(/10.asp
. 00yJarOIUMUCs
quclie B XOAE MPaKTUYECKOM
5 yueOHUKOM, paboTa ¢ Hay4dHO-
a00ThI . .
P MOMYJISIPHOM  uTepaTypor, oTOOp
CpaBHEHHE Marepuaia Mo HECKOJIbKUM
HUCTOYHUKAM.
OcBauBaTh  TOHATHS: - PUBJICKATH BHHUMaHUE
reHepanbHasi COBOKYITHOCTD, oOyuaromuxcst K o00CyXkaaeMol Ha
BBIOODKA, BBEIOOpPOYHOE ypoke uHPOpPMAIUH, aKTUBHU3AINH
cpemHee U BBIOOpOYHAs MO3HABATENBHOMN JeSITeIbHOCTH
DieMeHT JIACTIEPCHSL. Brruncnars 00yJaronmxcst
bl BBIOOPOYHBIE https://spravochnick.ru/matematik -peanu30BbIBATH
MaremaTuiecko 6 XapakTepUCTUKM M Ha ux alelementy_matematicheskoy_statistiki/ = BocMTaTenbHblE  BO3MOXKHOCTH B
i CTaTUCTUKH OCHOBE OIICHUBATH pa3IMYHBIX  BHJAX  JIEATEIbHOCTH,
XapaKTePUCTUKN oOyuaromuxcst co CJIOBECHOM

TE€HEPAIIBHOW COBOKYITHOCTH.
OcBauBatb
CTaTHUCTUYECKAs

IIOHATHS .
TUII0Te3a.

(3HAaKOBOW) OCHOBOW: CHCTEMAaTH3aIUS
y4eObHOro Marepuana

- IPOCKTUPOBATL CUTyallUu H
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OneHuBarhb BEPOSITHOCTD COOBITHS, pa3BUBalOIINE
COOBITHI u IIPOBEPSITh SMOIMOHAIBHO-IEHHOCTHYIO  chepy
IPOCTEHIINE TUIIOTE3bl Ha o0yyJarorerocs
OCHOBE BbIOOPOYHBIX - pa3BuUBaTh y OOydaroUIUXCs
JAaHHBIX, B TOM YHCJIE B XOJ€ [I03HABATEJIbHYIO aKTHUBHOCTb,
NPaKTUYECKON pabOThI CaMOCTOSITEIIbHOCTb, MHULATUBY,
TBOPYECKHE CIIOCOOHOCTH
3HAKOMUTHCS
HNOHATUSIMHU:  HeNpepbIBHAs
cilydyaiiHast BEJIMYMHA,
HEeIpepbIBHOE -MHUIUHPOBATH u
pacnpezeneHue, byHKIMS MOJEPKUBATh  UCCIIEI0BATENbCKYIO
IUIOTHOCTH BEPOSITHOCTH. JeSTEIBbHOCTh O0YJaIOIUXCs B paMKax
Haxonuts BEPOSITHOCTU peanu3anuy UMM WHAWBUIYAIbHBIX W
cOOBITHI o JTAaHHOM IPYNIOBBIX HCCIIEI0BATEIbCKUX
Henpepris
. byHKIUN IUIOTHOCTH. MPOEKTOB, 4YTO JACT OOYYarOIIMMCS
HBbIE CIIy4alHble
3HAKOMUTHCS C MOHSATHSIMMU: BO3MOXXHOCTh ~ NPHOOPECTH  HABBIK
BEJIMYHHBI e
[IOKa3aTeJIbHOE https://pnu.edu.ru/media/filer_pub = myOmM4HOrO  BBICTYIUIEHHSI  IEpen
(pactipenenenus . .
) pacnpeznenenue, HopmanbHoe lic/Sb/e6/5bebe8bd-ca3d-4560-9c5e- ayIUTOpPUEHN, apryMEHTHUPOBAaHUA U
n’oxa3 pacnpenenenue.  Bwimenars  50bd1a519738/biderman_nsv.pdf OTCTaWBaHUsI CBOEH TOUKH 3PEHUSI.
aTeJIbHOE .
[0 ONHCAHHUIO CIIy4aiiHbIE - o01aThcs ¢ odyyaromumucs (B
U  HOpMaJlbHOE
BEJIMYMHBI, PaCIpPEEIICHHbBIE Janore), NPU3HABATh ux
pacnpezeneHus

[0 IOKA3aTeJIbHOMY 3aKOHY,
[0 HOPMAJIbHOMY 3aKOHY.
Pa3Oupars npumepsl 3aaad,

TIPUBOISTIINX K
MOKa3aTeIbHOMY
pacrpeeneHuIo u K
HOPMaJIbHOMY
pacnpeneneHuIo

18

JIOCTOMHCTBA, MIOHUMATh U MPUHUMATh
170

- OPraHU30BbIBATh IS
o0ydJaromuxcs CUTyalluid KOHTPOJIS U
OLIEHKHU




Pacnpene
nenue Ilyaccona

CBs3b
MEKITY
CIIy4YailHBIMU
BEJIMYMHAMU

Brinenats o
ONHUCAHHUIO CIIy4aiiHOTO
onbITa BEJIUYMHEI,

pacnpeziefieHHble 110 3aKOHY
Ilyaccona. Pemars 3agaum, B
TOM quclie B XoJe
MPaKTHYEeCKOH  paboThl ¢
IPUMEHEHUEM CTaHAAPTHBIX
byHKIUI AIIEKTPOHHBIX
TadJIHUIL

OcBauBaTh  MOHATHUS:
KoBapuanus, Ko3dduuueHt
KOppemsLuy, JMHEHHas
3aBUCUMOCTB. OneHunBarp
XapakTep  CBSI3U  MEXIY
CIlyuallHBIMH  BEJMYMHAMH,
UCXOMS U3 TPUPOABI TAaHHBIX
" BBIYUCIICHHBIX
XapaKTePUCTHK.

http://mathprofi.ru/raspredelenie_
i_formula_puassona.html

http://datalearning.ru/index.php/te
xtbook?cid=1&mid=5&topic=4
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- IPUBIICKATh
oOyJaromuxcs K O0OCyXJaeMol Ha

BHUMAaHUC

ypoke WH(POpPMAIUHN, aAKTUBH3AINH
[M03HABATEILHOMN JIEATEILHOCTH
oOyJaronmxcs

-peann30BBIBATH
BOCIIUTATEIbHBIE  BO3MOXKHOCTH B
pPa3IMYHBIX  BHJAX  JICATEIBHOCTH,
00y4JaroImuxcs co CIIOBECHOM

(3HAaKOBOI) OCHOBOM: CHCTEMAaTH3alU
yueOHOro Marepuaia.

-pean30BbIBATh
BOCIIUTATEIbHBIE  BO3MOXKHOCTH B
pPa3IMYHBIX  BHJAAX  JCATCILHOCTH
00 yJaromuXcst co CJIOBECHOM
(3HaKOBOW) OCHOBOH: BBIBOABI H
J0Ka3aTeabcTBO  (popmyn, — aHaNM3
dbopmy, perieHue TEKCTOBBIX
KOJIMYECTBEHHBIX M  Ka4eCTBCHHBIX
3aja4, BBIMOJHEGHUE 3aJaHUi  TI0

pasrpaHu4YCHUIO MOHATUH

peann30BbIBATh
BOCTIMTATEIbHBICE  BO3MOXXHOCTH B
pa3IMYHBIX  BUJAX  JIEITEIBHOCTH,
00yJaroIXxcst co CIIOBECHOH
(3HaKOBOM) OCHOBOM: CHCTEMaTHU3aIIH
y4eOHOro Marepuania.

-peanu30BHIBATH
BOCIIMTATEIbHBIC  BO3MOXXHOCTH B
pa3IMYHBIX  BUJAX  JEATEIbHOCTH




O060061eH
ne u
cucreMarmni3anuia
3HAaHUH

Hcnonp3oBaTte  auarpaMmbl
pacceuBaHUs TUTS
M300paXeHUs  COBMECTHOT'O
pacceuBaHuUsI JTAHHBIX.
Haxomutp ko3 pummeHTsI

OCH arpaMMbl, B TOM YHCIIE
B XOJI€ TPAKTHUYECKON PabOTHI
c PUMEHEHHEM
CTaHAAPTHBIX (QyHKIUIT

IIoBTOpPSATE H3ydEHHOE
U BBICTPauMBaTb  CHUCTEMY
3HaHUMN

https://tvims.nsu.ru/chernova/tv/le
c/node24.html

20

o0yJaromuxcs co CJIOBECHOM
(3HaKOBOM) OCHOBOM: BBIBOJABI |
JIOKA3aTeNbcTBO  (OPMYJ,  aHAIU3
dbopmyi, pelIeHue TEKCTOBBIX
KOJIMYECTBEHHBIX M  Ka4eCTBEHHBIX
3a/1a4, BBIIOJHCGHHE 3aJaHUi 110

pa3rpaHUYECHUIO IOHATUI

- IPUBJICKATh BHHUMaHHE
oOyuaromuxcst K 00CyXaaemMol Ha
ypoke WH(POpPMAIUH, aKTHBH3AINH
IM03HABaTEIILHOM JCATEIILHOCTH
o0yJaromuxcs
-peann30BbIBATH

BOCIIMTATEIbHBIE  BO3MOXKHOCTH B
pa3IMYHBIX  BHJAX  JICATEIHHOCTH,
00yJaroImxcst co CJIOBECHOM

(3HAKOBOW) OCHOBOM: CHCTEMAaTH3aIlUs
yuebHOro Marepuana

-OpraHu30BbIBAThH
UHAUBUAYAJIbHbBIE U TPYIIOBBIE
(bopMbl yueOHOMN AeATENbHOCTH;

-IPUMEHSATh Ha ypOKe
MHTEpaKTUBHbIE (OPMBI paboOTHl ¢
00y4aroLUMUCS: TUCKYCCHH, KOTOpbIE
JIAI0T

oOyuaromumcst
npuodpectu OTIBIT
KOHCTPYKTUBHOTO J1MaJora;

BO3MOXKHOCTD
BEJICHHUS




OBII[EE
KOJIMYECTBO
YACOB
[TIPOTPAMME

o 34
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5. HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m Tema ypoka KonuyectBo  DuiekTpoHHBIEe IM(pOBbIe 00pa3oBaTe/IbHbIE pecypchl
4acos
I'pad, cBa3HEBIN rpad, IpeacTaBICHUE i . )
pad pac, pea 1 http://dfgm.math.msu.su/files/Ongit/ivanov/2021/ViGeolva21-1.pdf
3aJjauyl ¢ HOMOIILbIO Tpada
Crenens (BaJIGHTHOCTh) BepIIMHBL. [1yTh ! _ )
( ) Bep Y 1 http://dfgm.math.msu.su/files/Ongit/ivanov/2021/ViGeolva21-1.pdf
B rpade. Llenu u nuxiibl
I'pader Ha mnockocTu. depeso . . .
pag . Jlep 1 http://dfgm.math.msu.su/files/Ongit/ivanov/2021/ViGeolva21-1.pdf
CIIy4aifHOT O SKCIIEPUMEHTA
Crnyyaiinble S5KCIIEpUMEHTHI (OIIBITHI) U https://interneturok.ru/lesson/algebra/1 1-klass/elementy-
CIIy4aifHbIe COOBITUS. DIeMEHTapHbIE 1 matematicheskoy-statistiki-kombinatoriki-i-teorii-
cOOBITHSI (MCXObI) veroyatnosti/sluchaynye-sobytiya-i-ih-veroyatnosti
BeposTHOCTH ci1y4aliHOrO COOBITHS. )
P 1 . https://interneturok.ru/lesson/algebra/1 1-klass/elementy-
BeposiTHOCTH cOOBITHIT B OIIBITaX € . -y . o .
1 matematicheskoy-statistiki-kombinatoriki-i-teorii-
PaBHOBO3MOXHBIMHU JIEMEHTAaPHBIMU . o .
veroyatnosti/sluchaynye-sobytiya-i-ih-veroyatnosti
COOBITHAMU
BeposTHOCTE ciiy4aiiHOTO COOBITHA. .
P i . https://interneturok.ru/lesson/algebra/11-klass/elementy-
BeposiTHOCTH cOOBITHIT B OIIBITaX € . e . o .
1 matematicheskoy-statistiki-kombinatoriki-i-teorii-
PaBHOBO3MOXHBIMHU JIEMEHTAaPHBIMU . o .
veroyatnosti/sluchaynye-sobytiya-i-ih-veroyatnosti
COOBITHSAMH
Ilepeceuenue, 00beTMHEHNE MHOKECTB 1 . .. . ..
P . s https://mathhelpplanet.com/static.php?p=zavisimye-i-nezavisimye-
COOBITHH, TPOTUBOIOJIOKHBIE COOBITHS. 1 ) )
. sluchainye-sobytiya
Popmyna ClI0)KEHUS BEPOSITHOCTEN
VYcnoBHas BEpOATHOCTh. Y MHOKEHHE ) . . ..
Iu) . https://mathhelpplanet.com/static.php?p=zavisimye-i-nezavisimye-
BeposATHOCTeH. Popmysa yCIOBHON 1 ) )
sluchainye-sobytiya
BEPOSATHOCTH
VYcnoBHasA BEPOSTHOCTb. Y MHOKEHHE 1 https://mathhelpplanet.com/static.php?p=zavisimye-i-nezavisimye-
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BeposATHOCTE. DopMyIia yCIOBHOM
BEPOSITHOCTH

sluchainye-sobytiya

https://mathhelpplanet.com/static.php?p=zavisimye-i-nezavisimye-

10 ®opmya NOJHON BEPOATHOCTHU ) )
bMy P sluchainye-sobytiya

1 ®opmyna baiieca. HezaBucumeie https://mathhelpplanet.com/static.php?p=zavisimye-i-nezavisimye-
coObITHS sluchainye-sobytiya
KomOuHaTopHOE PaBUIO YMHOKEHMS. . . . .

12 P P Y https://mathematichka.ru/school/combinatorics/combination.html
[lepecTanoBku U paxkTopuan
Yucino coueranuid. TpeyroibHUK ) ) ) .

13 peyt https://mathematichka.ru/school/combinatorics/combination.html
ITackans

14 ®opmyna bunoma HeroTona https://mathematichka.ru/school/combinatorics/combination.html
Temaruueckas padota Nel: "I'padsi,

15 BEPOATHOCTH, MHOXKECTBA, https://mathematichka.ru/school/combinatorics/combination.html
KOMOWHaTopuka'
bunHapHbIl Ciiy4ailHbIM ONBIT
(ucmpITaHMe), yCIeX U Heyjaua.

16 HezaBucumele ucnbsitanus. Cepust http://mathprofi.ru/nezavisimye_ispytanija_i_formula_bernulli.html
HE3aBHCHMBIX UCIBITAHUN 10 NIEPBOTO
ycrexa
Cepus HE3aBUCUMBIX UCTIBITAHUH 10 . .. . . .

17 P A http://mathprofi.ru/nezavisimye_ispytanija_i_formula_bernulli.html
IIEPBOrO yclexa
Cepust HE3aBUCUMBIX UCTIBITAHUI . .. . e .

18 P http://mathprofi.ru/nezavisimye_ispytanija_i_formula_bernulli.html
bepnymn
Crny4aiiHblii BBIOOp M3 KOHEUHOM . .. . S .

19 i P http://mathprofi.ru/nezavisimye_ispytanija_i_formula_bernulli.html
COBOKYITHOCTH
[TpakTrueckas padoTta ¢ . .. . o .

20 P P http://mathprofi.ru/nezavisimye_ispytanija_i_formula_bernulli.html

HCIIOJIb30BAHUECM JJICKTPOHHBIX Ta6HI/ILI
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21

22

23

Cnyuaiinas BenuuuHa. Pacnpenenenue
BeposATHOCTEN. Jlnarpamma
pacnpezneneHus

Onepanuu HaJl CIy4alHbBIMU
BennuuHamu. [Ipumepsl pactipeieieHui.
bunapnas ciyvaiinasi BeTuuuHa
I'eomeTrpuueckoe pacnpeieneHue.
bunoMmuaneHOE pacnpeneneHue

https://tvims.nsu.ru/chernova/tv/lec/node24.html

https://tvims.nsu.ru/chernova/tv/lec/node24.html

https://tvims.nsu.ru/chernova/tv/lec/node24.html

24

25

26

27

MaremaTtnueckoe 0KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacipe/iesieHue
JIBYX CIIy4alHbIX BEJIMYHH

HezaBucuMele cirydaliHble BETUYHMHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0XxHuaaHue OMHApHOU
CIIy4yallHO! BEJIUYMHBI

Marematnueckoe OKuaaHue
TEOMETPUUECKOTO M OMHOMHAILHOTO
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

https://tvims.nsu.ru/chernova/tv/lec/node24.html

https://tvims.nsu.ru/chernova/tv/lec/node24.html

https://tvims.nsu.ru/chernova/tv/lec/node24.html

https://tvims.nsu.ru/chernova/tv/lec/node24.html

28

29

30

Jucnepcust OuHapHOU ciy4aiiHON
BeMurHbI. CBOWMCTBA JUCTIEPCUI

MareMaTu4ecKoe OKHJaHne
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBIX CﬂyqaﬁHBIX BCJIMYUH
I[I/ICHCpCI/ISI OMHOMHAIIBHOTO

pacripenenenus. [Ipaktuueckas padora ¢
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL

https://tvims.nsu.ru/chernova/tv/lec/node24.html

https://tvims.nsu.ru/chernova/tv/lec/node24.html

https://tvims.nsu.ru/chernova/tv/lec/node24.html

31

Hucnepcust u cTaHAApTHOE OTKIIOHCHHE

https://tvims.nsu.ru/chernova/tv/lec/node24.html

24




reOMETPHYECKOTO paclpeiesiCHus.. .
[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUI]

32 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUM

https://tvims.nsu.ru/chernova/tv/lec/node24.html

Temaruueckas pabora Ne2: "McnbiTanus
33 bepuymu. Ciy4aiiHble BEJIMUMHBI U
pacnpeneneHus"

34 O00011IeHUE U CUCTEMATU3ALIUS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KVIACC

34

https://tvims.nsu.ru/chernova/tv/lec/node24.html

2

Nenm/m  Tema ypoka KoimmuectBo

HepagenctBo YeObimena. Teopema
1 Yeosimea. Teopema beprysu.
3aKoH OOJIBIIMX YUCET

Hepasencto Yeobrimena. Teopema

2 Yeosimea. Teopema beprysnu.
3aKoH OOJIBIIMX YUCET

yacoB

JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTe/bHbIE PeCypPChl

http://old.exponenta.ru/educat/class/courses/tv/theme(0/10.asp

http://old.exponenta.ru/educat/class/courses/tv/theme(0/10.asp

Hepasencto Yeobrimena. Teopema
3 YeOsbiuena. Teopema bepnyiu.
3aKoH OOJBIINX YHCET

http://old.exponenta.ru/educat/class/courses/tv/theme(0/10.asp

4 Br160pouHBIii METO/T UCCIIeIOBAHMIA
[IpakTuyeckas pabora c

5 HCIIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHIL

http://old.exponenta.ru/educat/class/courses/tv/theme(0/10.asp

http://old.exponenta.ru/educat/class/courses/tv/theme(0/10.asp
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I'eHepasibHast COBOKYITHOCTb U

clty4aiiHasi BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMU XapaKTEPUCTUKAMH.

OrneHka cpeJHero U JUcIepcun 1
Tre€HEPAILHON COBOKYITHOCTH C

HOMOILBIO BEIOOPOUYHBIX

XapaKTEPUCTHUK

https://spravochnick.ru/matematika/elementy_matematicheskoy_statistiki/

I'enepasibHast COBOKYIIHOCTD U

CITy4aifHast BEIOOPKA. 3HAKOMCTBO C
BBIOOPOYHBIMHU XaPAKTEPUCTUKAMH.

OlieHKa CpEeIHETO U JUCTIEPCUH 1
reHepaibHOU COBOKYITHOCTH C

MTOMOIIIBIO BEIOOPOYHBIX

XapaKTEPUCTHK

OneHuBaHUE BEPOSITHOCTEH COOBITUI
10 BBIOOPKE

https://spravochnick.ru/matematika/elementy_matematicheskoy_statistiki/

https://spravochnick.ru/matematika/elementy_matematicheskoy_statistiki/

10

11

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IOMOIIBIO 1
CBOMCTB M3yUYEHHBIX pacIpeiesIeHuN

Craructuueckas runoresa. I[Iposepka
MIPOCTEUIINX TUIIOTE3 C IIOMOILBIO 1
CBOMCTB M3yUYEHHBIX pacIpeaesIeHuN
[TpakTuyeckas pabora ¢

MCIIOJIb30BaHUEM JIEKTPOHHBIX 1
Ta0JIMUIL

https://spravochnick.ru/matematika/elementy_matematicheskoy_statistiki/

https://spravochnick.ru/matematika/elementy_matematicheskoy_statistiki/

https://spravochnick.ru/matematika/elementy_matematicheskoy_statistiki/

12

[Ipumeps! HENPEPBIBHBIX CIIYYaHBIX
Benn4YUH. OyHKIUSA IUIOTHOCTH 1
BEPOSITHOCTU

26

https://pnu.edu.ru/media/filer_public/5b/e6/5be6e8bd-ca3d-4560-9c5Se-
50bd1a519738/biderman_nsv.pdf




PaBHOMEpHOE pacnipeneneHue.
[Ipumeps! 3a1a4, TPUBOASIINX K

https://pnu.edu.ru/media/filer_public/5b/e6/5bebe8bd-ca3d-4560-9c5e-

13 .
MOKAa3aTeIbHOMY U K HOPMAJIbHOMY 50bd1a519738/biderman_nsv.pdf
pacupeneneHusIM
DyYHKIUSA IJIOTHOCTH BEPOATHOCTH https://pnu.edu.ru/media/filer_public/5b/e6/5be6e8bd-ca3d-4560-9cSe-
14 .
I1I0KA3aTeJIbHOTO PaCIIpeaeICHUs 50bd1a519738/biderman_nsv.pdf
DyHKIMS INIOTHOCTU BEPOATHOCTH https://pnu.edu.ru/media/filer_public/5b/e6/5be6e8bd-ca3d-4560-9cSe-
15 .
HOPMAaJIbHOI'O paclpenesIeHUs 50bd1a519738/biderman_nsv.pdf
[TocnenoBaTrenbHOCTD OAMHOYHBIX
He3aBUCHUMBIX coObITHi. [Tpumep _ o
16 . http://mathprofi.ru/raspredelenie_i_formula_puassona.html
3a7a4¥, IPUBOIALLECH K
pactpenenenuto Ilyaccona
[IpakTuueckas pabora c
17 HCIIOJIb30BAHUEM DJIEKTPOHHBIX http://mathprofi.ru/raspredelenie_i_formula_puassona.html
Ta0IHIL
KoBapuanus 1Byx cirydailHbIX
18 PrTnt IByx IA http://datalearning.ru/index.php/textbook?cid=1&mid=5&topic=4
BenuunH. Koadduuument koppensuu
CoBMmecTHBIE HaOIIOIEHUS IBYX , , . ) )
19 http://datalearning.ru/index.php/textbook ?cid=1&mid=5&topic=4
BEJIMYUH
Bri6opounsIif ko3 duiiueHt
20 P pbru http://datalearning.ru/index.php/textbook?cid=1&mid=5&topic=4
KOppETSALNU
Paznuune Mexny TMHEHHOMN CBA3BIO
21 ad . http://datalearning.ru/index.php/textbook?cid=1&mid=5&topic=4
Y IPUYMHHO-CIIECTBEHHOM CBSI3bIO
22 JIuneitnas perpeccus http://datalearning.ru/index.php/textbook?cid=1&mid=5&topic=4
[IpakTuyeckas pabora c
23 WCTIOJIb30BAHUEM AJIEKTPOHHBIX http://datalearning.ru/index.php/textbook?cid=1&mid=5&topic=4
Ta0IHIL
24 [IpencraBnenue JaHHBIX C TOMOLIBIO http://datalearning.ru/index.php/textbook?cid=1&mid=5&topic=4

27




25

Ta6J'II/II_[ " JuarpamMm, orucarcijibHas
CTaTUCTHUKA

OMBITEI C PaBHOBO3MOXHBIMU
OJIEMCHTApPHBIMU COOBITUSIMU

https://ptlab.mccme.ru/system/files/private/11

klass

modul

povtorenie.pdf
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28
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Brraucnenue BeposTHOCTElH COOBITHIA
C MpUMeHeHueM Gopmyi

Brruncienne BeposTHOCTEH COOBITUI
C IPUMEHEHUEM I'paUIeCKUX
METOJI0B: KOOpAMHATHAs IpsiMasl,
JIepeBo, IuarpamMmma Jusiepa
CnyyaliHble BEJIMYHHBI U
pacnpezaeneHus

MaremaTtnueckoe 0XKUIaHUE
CIy4yallHO! BEIUYHHBI

https://ptlab.mccme.ru/system/files/private/11

klass

modul

povtorenie.pdf

https://ptlab.mccme.ru/system/files/private/11

klass

modul

povtorenie.pdf

https://ptlab.mccme.ru/system/files/private/11

klass

modul

povtorenie.pdf

https://ptlab.mccme.ru/system/files/private/11

klass

modul

povtorenie.pdf
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Maremarudeckoe oxxuganue
CIIy4ailHON BEJIMYHHBI

Temaruueckas pabora:
"BeposiTHOCTB U cTaTUCTHKA"

https://ptlab.mccme.ru/system/files/private/11

klass

modul

povtorenie.pdf

https://ptlab.mccme.ru/system/files/private/11

klass

modul

povtorenie.pdf
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Boruncnenue BeposiTHOCTEN COOBITUI
C IpUMeHeHueM hopMyn 1
rpau4ecKux METOI0B

https://ptlab.mccme.ru/system/files/private/11

klass

modul

povtorenie.pdf
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Boruncnenue BeposiTHOCTEN COOBITUI
C IpUMeHeHueM GpopMyi U
rpaduuecKux MeTo0B

https://ptlab.mccme.ru/system/files/private/11

klass

modul

povtorenie.pdf
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Crny4aiiHble BETUYUHBI U
pacnpenenenus. Marematnyeckoe
0KUJAHUE CIYYailHON BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
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6. MIPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON TPOI'PAMMBI

10 KUIACC
Kon N v
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOI POrpaMMbl CpeAHero oouero
npoBepsieMoro | 6pasoBamus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTtath U CTPOUTH TAOJIHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh MOHATHIMHU: cperHee apupMeTHIECKoe, MeraHa, HanOoblliee, HauMEHbIIee 3HAYCHNUE, Pa3Max MacCHBa
YHCIIOBBIX IaHHBIX
OnepupoBaTh MOHATHUSAMH: CIIyY4alHBIA OSKCIIEpUMEHT (OMBIT) W CIy4YailHOE COOBITHE, JJIEMEHTApHOE COOBITHE
6.3 (37IeMEHTapHBIM KCXO0J) CIYYailHOTO OIbITa; HAXOIUTh BEPOATHOCTH B OIBITaX C PABHOBO3MOXKHBIMH CIy4aild HBIMH
COOBITUSIMH, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITUI B U3YUEHHBIX CIIy4allHbIX SKCIIEPUMEHTAX
6.4 Haxoauts 1 GopMynupoBaTh COOBITHS: TEPECEUCHUE U OOBEAMHEHUE JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE
' JTAHHOMY COOBITHIO; [T0JIB30BAThCA JUarpaMmamu Jitiiepa v GopMysioi CI0XKEeHHs BEPOSITHOCTEN NPU PELICHUH 3a/1a4
6.5 OnepupoBaTh NOHITUSIMHU: YCIOBHAS BEPOSTHOCTh, HE3ABUCUMBIE COOBITHUS; HAXOAUTH BEPOSTHOCTH C MOMOIIBIO TIPaBHIIa
’ YMHOXEHHUS, C TOMOLIBIO JEPEBA CIIY4allHOTO OIIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEIICHUH 3a7a4
OnepupoBaTh MOHATUSIMH: HCIBITAHUE, HE3aBHCHMBbIE HCIBITAHUS, CEPUS HCIBITAHUW, YCHEX M Heyjada, HaXOJuTh
6.7 BEPOATHOCTH COOBITUN B CEPUM HE3aBHCHMBIX MCIBITAHUM JI0 MEPBOTO yCIeXa, HAXOIUTh BEPOSITHOCTH COOBITHI B CEpUu
ucnbITaHUN bepHymmn
6.8 OnepupoBaTh MOHATUAMU: CllydaliHas BEIMUMHA, PACIPEEIIEHNE BEPOATHOCTEN, AMarpaMMa paclpeacieHus
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11 KIIACC

Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOW 00pPa30BaTe/IbHOI NMPOrPaMMbl CpPeIHEro o01ero
NMPoBePSIEMOro
o0pa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 CpaBHUBATh BEPOSITHOCTH 3HAYCHUH CIy4ailHON BEJIMYUHBIIIO PACIPEACICHUIO WM C TIOMOIIBIO IUarpaMm
5 OrniepupoBaTh MOHITHEM MATEMAaTHYECKOTO OXKHMJIAHMS, MPUBOJIUTH MPUMEPHI TOTO, KaK MPUMEHSIETCS MaTEMaTUYECKOe
’ OXKHMJIaHHWE CITy4YailHOW BETMYMHBI, HAXOJAUTh MAaTEMAaTHUYECKOE OKUAAHUE TI0 JAHHOMY pacIpeIelICHUI0
5.3 WNmeth npeacTaBieHue o 3aKOHE OOJBITUX YUCET
54 HmeTs npeacTaBieHne 0 HOpMaabHOM pacrpeaeneHuN
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7. MTPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
6 Teopus BeposTHOCTEN U CTaTUCTHKA
6.1 [IpencraBienne NaHHBIX C MOMOIMIBIO Tabmum u auarpamMMm. Cpeanee apudmeTrndyeckoe, MeauaHa, HauOoJbIIee M HaMMEHBIIEe
) 3HA4YeHUs, pa3Max, AUCIEPCHs U CTAHJAPTHOE OTKIOHEHHE YUCIOBBIX HA0OPOB
CrnyyaliHple SKCIIEPUMEHTHI (OIBITHI) U ciy4ailHble COOBITHS. DjieMeHTapHble coObITUS (McXonbl). BeposTHOCTH ciydaliHOTO
6.2 coObITHsl. bau3ocTh 4acTOThIM BEPOATHOCTH cOObITHH. CiyyaiiHble ONBITHI C PAaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONTBITAXC PABHOBO3MOYKHBIMH AJIEMEHTAPHBIMH COOBITUAMU
6.3 Onepaunu HaJ cOOBITUSIMU: MepeceueHrne, 00beAMHEHNE, TPOTUBOIOIOKHbIE coObITUS. JnarpamMmMbl Diinepa. @opmyia ClI0KEHUS
' BEPOATHOCTEN
6.4 VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BeEpOSTHOCTEH. JlepeBo cilydaliHOro oskcrepuMmeHTa. PopMyiia IOJIHOH BEpPOSTHOCTH.
’ HeszaBucumsble coObITUS
6.5 KomOunatopHoe npaBuio ymHoxeHus. [lepecranoBku u daxtopuan. Yucno coueranuit. Tpeyrompuuk Ilackans. @opmyna OuHoMa
’ HeroToHa
6.6 bunapHbIli criydaliHbIl ONBIT (MCHBITaHUE), ycrex U Heyaada. HesaBucumble ucnbiTanus. Cepusi HE3aBUCUMBIX HUCHBITAaHUN [0
' nepsoro ycnexa. Cepus He3aBUCUMBIX UCTIBITaHUN bepHysn
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. Jlmarpamma pacnpenenenus. llpumepsl pacnpeneneHuii, B TOM 4HCIE

TCOMETPHUICCKOCH OMHOMUAJIBHOE

32




11 KIJIACC

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
UucnoBple XapaKTEPUCTHKU CIIy4allHbIX BEJIWYMH: MaTeMaTHYeCKOe OXKUAAHHWE, OUCIEPCUs M CTaHJApTHOE OTKJIOHEHHE.
51 [Tpumepsl NMpUMEHEHMS] MATEMaTUYECKOro OXHJaHUs, B TOM YHUCIIE B 3ajJadaX W3 IOBCEIHEBHOM >XM3HU. MaTemaruueckoe
' OXXpJaHue OWMHApHOM ciyyallHOM BeIWYMHBI. MaTeMaTHuecKoe OXKUAAHME CYMMBbl CIIy4alHbIX BEJIMYMH. Maremarudeckoe
OKUJIaHUE U JHUCIIEPCUS TEOMETPUIECKOTO M OMHOMHAIILHOTO PAaCIpeeICHIH
5.2 3aKoH OOJBIINX YUCEN U €T0 POJib B HAYKE, MPUPOJIE U 001IecTBe. BRIOOPOUHBII METOT MCCIIeI0BaHUI
513 ITpumepsl HENPEPBIBHBIX CilydalHbIX BelWuuH. IloHATHE O IUIOTHOCTH pacnpezneneHus. 3ajayu, IPUBOIALIME K HOPMAIBHOMY

pacupeaciICHUIO. ITonsatue o HOpMAJIbHOM pPacCIIpCaACICHUN
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8. MPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K NPEAMETHBIM Pe3yJibTaTAM OCBOECHHS OCHOBHON 00pa30BaTe/IbHOI MPOrpaMMbl
CpeIHero oo1mero odpa3oBaHust

Bnanenue meromaMu 0Ka3aTeNbCTB, aJTOPUTMAMM pEIICHUS 3agad; yMEHHe (QOpMyJIHMpoBaTh W ONEPUPOBAThH
MOHSATUSAMHU: OIPEJCIICHHE, AKCUOMa, TEOpEMa, CJEACTBUE, CBOMCTBO, NPHU3HAK, J10KA3aTEIbCTBO, PAaBHOCUJIbHBIC
(GOpMyYITHPOBKH; PUMEHSTh UX; YMEHHE (OPMYIUPOBAaTh 0OOPATHOE W MPOTUBOIIOIOKHOE YTBEpPKICHUE, MPUBOJUTD
IpUMEPbl M KOHTPIPUMEPHI, MCIOJIb30BaTh METOJ MaTeMaTHYECKOM WHAYKLHMH; IPOBOJUTH JOKAa3aTeJIbHbIE
paccyXJIeHHs IIpU PEIICHUM 3a/a4, OLCHUBATH JIOTMYECKYIO IPAaBUJIBHOCTh PACCYKICHHUW;, YMEHHE OIEPHUpPOBATH
MOHATUSAMU: MHOXECTBO, ITOJAMHOMKECTBO, OIEpAallMd HaJ MHOXECTBAMHU; YMEHHE HCIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN amnmapar Uil ONMCAHMUS PEajbHBIX MPOLECCOB U ABJICHUM W NPH PEIICHHUH 33Ja4, B TOM YHUCIE U3
IpYTuX y4eOHBIX IPEIMETOB; YMEHHE OIEepHpOBaTh MOHATHSAMH: Tpad, CBA3HBIA rpad, nepeBo, muki, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBATH Ipadbl pa3iMuHbIMH CIOCOOAMHU; MCIIONB30BaTh rpadbl NMpU pelICHUU

3aaad

YMenue OIICpHUPOBATH IMOHATHAMHU: HATYPAJIBHOC YHUCIIO, LCJIOC YUCIIO, CTCICHb C MCJIbBIM IIOKA3aTCJICEM, KOPCHb
HaTypaJ'IBHOI\/'I CTCIICHU, CTCIICHL C pallMOHAJIBHBIM IMOKAa3aTCJIEM, CTCIICHD C HGfICTBI/ITCJ'IBHBIM IIOKa3aTcjieM, J'IOl"apI/I(l)M
quciia, CHHYC, KOCHHYC MW TaHI'CHC IIPOU3BOJIbBHOIO 4YHCJIA, OCTATOK II0 MOAYJI, pallMOHAJIbBHOC YHCIIO,
HppauOHAJIbHOC YHCJIIO, MHOXCECTBA HATYPAJIbHBIX, MNECJIbIX, PallUOHAIbHBIX, I[CI\/'ICTBI/ITGJ'II)HI)IX YuCceii; YMCHHC
HCIIOJI30BATh IIPU3HAKU IOCIIMMOCTH, HalMEHBIINH O6H.IPII>1 JACIIUTCIIb MU HAWMMCHBIICC O6H_ICC KpaTHOC, aJITOpUTM
EBKJ’II/I)Ia Inpn peIICHHUM 3aJdad; 3HAKOMCTBO C pa3jJIWYHBIMU TTO3MOHWUOHHBIMHM CHCTEMAaMH CUYHCICHUA; YMCHUC
BBIIIOJIHATh BBIYMCIICHHE 3HAYCHHUN U Hp606p330BaHI/I}I BLIpa)KeHPIfI CO CTCIICHAMU U JIOFapI/I(I)MaMI/I, Hp606p3.30BaHI/ISI

}IpO6H0-paHI/IOHaJ'ILHBIX BBIpa)KeHHﬁ; YMCHHUEC OIICpUPOBATH IMOHATHUAMU: IIO0CICAOBATCIBHOCTD, apI/I(l)MeTI/I‘IeCKaSI
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nporpeccusi, reoOMeTpudecKas mporpeccus, 6eCKOHeUYHO yOBIBaroIasi reoOMeTpuyecKast MpOrpeccus; yMEHUE 3a/1aBaTh
II0CJIEI0BATEIBHOCTH, B TOM 4YHCJIE€ C IOMOUIBI0 PEKYPPEHTHBIX (OpMyJ; yMEHHE ONEepUpPOBATH MOHATHIMU:
KOMILJIEKCHOE YHCIIO, CONPSHKEHHBIE KOMILJICKCHBIE YHMCIa, MOJIYJb M apryMEHT KOMIUIEKCHOTO 4Yucia, opma 3amucu
KOMIUIEKCHBIX ~ 4HMcel (reoMeTpuueckas, TpUTOHOMETpUuYeckass M  anreOpauyeckas); yMeTb IPOM3BOJUTH
apudMeTHUECKue EHCTBHUS ¢ KOMIUIEKCHBIMU YHCIIaMU; IPUBOAUTH MPUMEPHI UCIOIb30BAHUS KOMILIEKCHBIX YHUCEI;

OTIepUPOBATh MOHATUAMU: MaTpula 2x2 u 3X3, onpeaeauTellb MaTPUILIbl, TEOMETPUUECKUI CMBICI ONpPEAeTUTENs

YmMmeHue OIICpHUPOBATH IIOHATUAMMU: palrOHAJIBHBIC, HppairuOHaJIbHEIC, IIOKa3aTCIIbHBIC, CTCIICHHBIC,
JIOFapI/I(l)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKUEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI; YMCHHEC OIICPUPOBATHL ITOHATUAMU:
TOXICCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHE, HCPABCHCTBO, CHCTEMaA ypaBHCHI/Iﬁ H HCPABCHCTB,
PAaBHOCHUJIBHOCTDb ypaBHeHI/H\/JI, HCEPABCHCTB U CUCTCM; YMCHUC PCIIATh YPABHCHUS, HCPABCHCTBA U CUCTEMBI C ITOMOIIBIO
Ppa3INYHbIX HpI/IéMOB; peuiaTtb YpaBHCHHUA, HCPABCHCTBA W CHUCTEMbI C TIIapaMETpOM; IIPUMCHATbL YpPABHCHMU,
HCPAaBCHCTBA, UX CUCTCMBI Ui PCHICHUA MATCMATHYCCKUX 3aa4 U 3ada4 U3 pa3JIMIHbIX obOnacrei HAayKH U peanLHoﬁ

KHU3HHU

YMeHue onepupoBaTh HOHATUAMM: (GYHKIHSA, YETHOCTh (DPYHKIUHM, MEPUOJUUYHOCTh (DYHKIMM, OTPaHUYEHHOCTb
(GyHKIIMM, MOHOTOHHOCTb (DYHKIUH, SKCTpEMYM (QYHKIMM, HauOoJiblliee W HAaUMEHbIIee 3HaYeHUs (DYHKUMU Ha
IPOMEXYTKE, HeNpepblBHAs (YHKIMSA, aCUMOTOTHI rpaduka (yHKLIUHU, MEpBas U BTOpas NPOM3BOAHAS (DYHKIUH,
FeOMETPUUECKUN U (PU3NUECKU CMBICI MTPOU3BOJIHOM, epBOOOpa3Hasi, ONPEAeTIEHHbII UHTETPall; YMEHUE HaXOJIUTh
aCUMIITOTHI Tpaduka (YHKINHU; YMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO U KOMITO3UIIUU
(GyHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHON K rpaduky QYyHKUIMU; YMEHHE HaXOIUTh IMPOU3BOHbBIE 3JIEMEHTaPHBIX
(GyHKLUH; yMEHUE UCTOIb30BATh MPOU3BOAHYIO JJISl UCCIIEA0BAaHUs (QYHKIMNA, HAXOAUTh HAaHOOJIbIINE U HAUMEHbIINE
3HaYeHUs! QYHKIMM; CTPOUTh TIpadUKM MHOTOWIEHOB C MCIIOJB30BAHUEM arrapaTa MaTeMaTHYecKOro aHaju3a;
IPUMEHATHh INPOU3BOJHYIO Ul HAXOXKICHHWS HAWJIy4dIIEro pEUIeHWs B INPHUKIAJHBIX, B TOM YHCJIE COLHUAIbHO-
SKOHOMMYECKUX U (PU3MUECKUX 3a/ladax; HaXOIUTh IJIOUIaAU U 00BEMBI (PUTYp € MOMOIIBI0 HMHTErpaja; NPUBOIUTH

MNPpUMEPbI MATEMATUYCCKOTO MOACIINPOBAHUA C TIOMOIBIO ILI/I(I)(i)CpeHL[I/IaHLHBIX ypaBHCHI/Iﬁ
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YMeHue omnepupoBarh MOHATHAMU: Tpaduk GyHKIUH, oOpaTtHas (GYHKUMSA, KOMIIO3UIMS (YHKIMHA, JWHEHHAs
GyHKIMS, KBagpaTHyHas (QYHKIHS, panidoHANbHas (QYHKIHS, CTeeHHas (QYHKIHS, TPUTOHOMETpHYecKne (yHKINH,
o0OpaTHbIe TPUTOHOMETPUUECKUE (DYHKIMH, TTOKa3aTeNbHas U Jiorapudmudeckas GyHKINN; YMEHHE CTPOUTH rpaduku
U3y4YCHHBIX (YHKIHMHA, BBITOJIHATH IMpeoOpa3oBaHusi rpagukoB (yHKIUI, MCHOIB30BaTh TpadUKU IS U3yYCHUS
IPOLECCOB M 3aBUCHMOCTEH, IIPU pEIEHUM 3aJad U3 APYruxX y4deOHBIX NPEIMETOB U 3a]ad M3 pPEalbHOM KU3HU;
BBIpaXKaTh (OPMyJIaMH 3aBUCHMOCTH MEX/y BEIMUMHAMU; MCIIOJIb30BaTh CBOWCTBA U TpadMKu QYHKIHMN ISl peIICHUS
ypaBHEHMIA, HEPABEHCTB M 3aJad C MapaMeTpaMH; M300pakaTh Ha KOOPAUHATHOM IUIOCKOCTH MHOXKECTBA PELICHUN

ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBbIE 337a4l PA3HbIX TUIIOB (B TOM YHMCIIE HA MPOLEHTHI, A0JIM U YacTH, Ha JIBUXKEHUE, paboTy,
CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33Ja4d M3 OOJACTH yIpaBICHUS JTUYHBIMA M CEeMEHHBIMH (pUHAHCAMM);
COCTABJIATh BBIPAXKCHUS, YPAaBHEHHs, HEPABEHCTBA U MX CUCTEMBI II0 YCIIOBHUIO 3aJa4d, MCCIIEL0BATh IOJYy4YEHHOE
peleHre W OLEHHWBATh IPAaBIOMOAOOHOCTh PE3yabTaTOB; YMEHHE MOJCIUPOBATH pPEANbHBIE CHUTYalldd Ha S3bIKE
MAaTE€MaTUKH; COCTAaBJIATh BBIPAXKCHUS, YPABHEHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, UCCIIEN0BAThH

MOCTPOEHHBIE MOJIENIN C MCTIOIb30BAaHUEM allliapara ainredpbl, HHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHne onepupoBaTh MOHATUSIMH: cpeiHee apudMeThyecKoe, MeauaHa, HauOoJbIlIee M HAWMEHbIEEe 3HAYCHUS,
pa3Max, JUCHepcHs, CTaHAapTHOE OTKJIOHEHHE 4YHUCIOBOTO Habopa; yMEHUE U3BIEKaTh, HHTEPIPETUPOBATH
uH(popMmaluoo, MpeACTaBICHHYIO B TaOiMIlax, Ha JuarpaMmax, Tpadukax, OTpaKkarollyld CBOMCTBA pPEaTbHBIX
MIPOLIECCOB U SIBIICHU; MPEACTAaBIATh HH(OPMAIIMIO C TTIOMOIIbIO TaOJIHIl U AUArpamMM; UCCIEI0BaTh CTATUCTUYECKUE
JIAaHHBIE, B TOM YHUCJE C NMPUMEHEHHEM TpadUuecKrX METOJOB M DJIEKTPOHHBIX CPEACTB; TpadMuecKu HCCIEeN0BaTh

COBMCCTHBIC Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUAarpaMm pacCC€ruBaHUS U JIMHEHNHOM perpeccuun

YMeHue onepupoBaTh MOHATHSAMH: CIy4ailHBIH ONBIT M CiydaiiHOe COOBITHE, BEPOSTHOCTH CIy4altHOTO COOBITHS;
YMEHHME BBIYUCIIATH BEPOSITHOCTh C HUCIOJIb30BaHUEM TpadUUecKUX METO/OB; MPUMEHSTh (OPMYJIbl CIOXKEHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (OpMyilny MOJHONH BeposAsTHOCTH, (opmyny bepHymnu, koMmMOMHATOpHBIE (AKTHI U

(GbopMyJibl; OLIEHWBATh BEPOSITHOCTU PEAbHBIX COOBITHI; yMEHHE ONepUpOBaTh MOHATUSMU: CiydaiiHas BeJIMYMHA,
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pacinpeaciCHuc BepOﬂTHOCTeﬁ, MAaTEMaTUYICCKOC OXUAAaHUC, NUCICPCHA U CTAHAAPTHOC OTKJIIOHCHHUC cnyqaﬁHoﬁ
BCJIIMYHHBI, (byHKHI/II/I pacnpeaciCHusd U IMJI0OTHOCTH PABHOMEPHOI'O, IOKA3aTCJIbHOIO U HOPMAJIBHOI'O pacnpez[eneHI/Iﬁ;
YMCHHUEC HUCIIOJIB30BATh CBOMCTBaA HU3Y4YCHHBIX pacnpe):[eneHHI?I AJi1 pCIICHHUA 3a/lad; 3HAKOMCTBO C IMOHATHAMM: 3aKOH
0OIBIINX YHUCCJI, METOIBI BI)I60p0‘IHBIX I/ICCJ'Ie,I[OBaHI/Iﬁ; YMCHHUE NPUBOAUTE IMPUMEPHI IIPOABJICHUA 3aKOHA OOIBIINX
YHUCCI B IIPUPOAHBIX U O6H_I€CTBCHHHX SABJICHUAX, YMCHHUC OIICPHUPOBATH NOHATUAMMA: COYCTAHUC, IICPCCTAHOBKA, YHUCJIO
COquaHHﬁ, YHUCIO MEPECTAaHOBOK; OMHOM HBIOTOHa; YMCHHE IPUMCHATH KOM6I/IHaTOpHBIe (baKTBI H PpaCCYKACHUA JIA
pemicHusd 3aaa4, OHLCHHUBATHL BCPOATHOCTH PCAJIbHBIX CO6BITPII>1; COCTaBJISITb  BCPOATHOCTHYHO MOACIbL U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh MOHATUAMU: TOUKA, MpsMasi, IIIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, BEJINUMHA YIJIa, JIOCKUN
YIoJI, ABYTPAHHBIN YroJyi, TPEXIPAHHBINA YroJ, CKPELIMBAKOIIMECS MPSIMBbIE, MAPAILIEIbHOCTh U MEPIEHAUKYISIPHOCTD
MPSAMBIX U IIJIOCKOCTEW, YroJl MEXIY INPAMBIMH, YIOJl MEXIAY IPSAMOW U IUIOCKOCTBIO, YrOJ MEXAY IUIOCKOCTSMH,
paccTosiHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHHE MEKIY MPSAMBIMHU, PACCTOSHUE MEXKAY IUIOCKOCTSMH; YMEHHUE
UCIIONIb30BaTh MPHU PEIICHUU 3a/ad U3ydyeHHble (aKThl U TEOpEeMbl IUIAHUMETPUM; YMEHHUE OIICHHBATh pPa3Mepbl
00BEKTOB OKPYXKAIOIIETO MUPA; CTPOUTH MATEMAaTUYECKHE MOJIETTH C MIOMOIIBI0 T€OMETPUUECKUX TTOHITHI U BEJIUYHH,

peliaTh CBA3aHHBIC C HUMU MPAKTUYCCKHUEC 3a]la4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAb (GUTYPBI, 00BEM (UTyphl, MHOTOTPAaHHUK, MPaBUIbHBIH MHOT'OI'PAaHHUK,
CeueHHEe MHOIOrpaHHHMKa, KyO, mapamienenurnesl, npu3Ma, nupamuaa, Gurypa u MoBEepXHOCTb BpallleHUs, LUJIUHAP,
KOHYC, 1ap, cdepa, MIomaas cepsl, IIOMAAb MOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCa, IMIUHJPA, 00BEM KyOa,
IIPSIMOYTOJIBHOTO TMapajulelIClIAIela, NUpaMUIbl, NMPU3MbI, IWIMHAPA, KOHyca, INapa, pa3BEPTKAa ITOBEPXHOCTH,
CeueHMsI KOHyca W IWINHApaA, NapajulelbHble OCH MM OCHOBAaHUIO, CEYEHME IIapa, MIIOCKOCTh, Kacaromasics cQepsl,
HWIMH]Ipa, KOHYCa; YMEHHE CTPOUTh CEYeHHE MHOTOIpaHHUKA, U300paXkaTh MHOTOTPaHHUKH, (PUTYPBI U TTOBEPXHOCTH
BpallCHUs, MX CEYEHUs, B TOM YHCIE C IIOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHME IPHUMEHSATh CBONCTBA
reOMEeTpPUUECKUX (UTYpP, CAMOCTOSATENBHO (HOPMYIHPOBATh OIMpPENEICHHs U3ydaeMbIX (UTYp, BBIABUTATh THIIOTE3bI O

CBOMCTBax H MMpU3HaKax TCOMCECTPHUYCCKUX (bl/ll"yp, 00OCHOBBIBATH HIIH onpoBepratb HX; YMCHUC MPOBOAUTH
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11

KJIaCCI/I(bI/IKaL[I/HO q)Hpr 110 pa3JIMYHBIM ITPpHU3HAKaM, BBIIIOJIHATH HCO6XOHI/IMBIG JOINOJTHUTCIIbHBIC TIOCTPOCHU A

YMeHue onepupoBaTh NOHATUSAMU: JBUKEHHUE B IPOCTPAHCTBE, apaJUIEIbHBIN [IEPEHOC, CUMMETPHS Ha INIOCKOCTU U B
IIPOCTPAHCTBE, TIOBOPOT, MpeoOpa3zoBaHue MoAo0us, mogo0HbIe (GUTYPHl; YMEHHE paclo3HaBaTh paBHbBIE U MOJ0OHbBIE
(Gurypsl, B TOM 4Hcie B IPUPOJIE, HICKYCCTBE, apXUTEKTYPE; UCIIOIb30BATh T€OMETPUUYECKIE OTHOIICHUS IIPU PELICHUU
3aJa4; HaXOAWTb TeOMETPUYECKHE BEIMYMHBI (JJIMHA, Yroj, IUIOIaas, oOBEM) HpU pelIeHHH 3afad U3 APYTUx
y4€OHBIX MPEAMETOB U U3 PEAIbHOM KU3HU; YMEHUE BBIYMCIIATh T€OMETPUUECKHUE BEIMUMHBI (JUIMHA, YroJ, IUIoIalb,
00BEM, IMIIOLAAb MMOBEPXHOCTH), UCIONIb3YSl M3y4eHHbIEe (DOPMYJBI U METOJbl, B TOM YHKCIE: IUIOIAAb MOBEPXHOCTU
MUPaMU/Ibl, IPU3MBbI, KOHYCA, HIWIMHIPA, IJI01alb cGeprl; 00bEM KyOa, IPSIMOYTOJIBHOTO NapajuleenuIieaa, MMpaMu/Ibl,

MPpU3MbI, HUWIMHAPA, KOHYCA, [Iapa; YMEHNEC HAXOAUTb OTHOLICHUC 00BEMOB HO,HO6HI>IX (bl/Il"yp

12

13

YMeHue onepupoBaTh MOHATUSMU: MPSAMOYTOJbHAS CHCTEMa KOOPAHMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHHME BEKTOpAa Ha 4YHUCIIO, pA3JIOKEHHWE BEKTOopa IO 0a3ucy, CKalspHOE
MPOU3BEICHNE, BEKTOPHOE TPOU3BEICHUE, YIrOJd MEXIy BEKTOpaMH; YyMEHHE HCIOJIb30BaTh BEKTOPHBIA U

KOOpZ[I/IHaTHI)If/'I MCTOI IJIA pCHICHUA TCOMETPUUCCKUX 3aad U 3aaa4 APYyrux y‘-Ie6HBIX npeamMeEToB

YMmenune BI)I6I/IpaTB HO}IXOI{?IHII/Iﬁ MCTOJ A PCIICHHA 3aaadyv; INOHMMAHUC 3HAYMMOCTU MATECMATUKHU B HU3YUCHUH
MNpUPOAHBIX H 06H_ICCTB6HHLIX IIponeccoB " HBHCHHﬁ; YMCEHHUEC PACIIO3HABATH HNPOSABIICHUC 3aKOHOB MATCMATHUKH B

HUCKYCCTBE, YMEHHME IPUBOJMTH IPUMEPHl MATEMATHYECKUX OTKPBITUA POCCUMCKOM M MHPOBOM MaTeMaTU4YECKOU

HayKU
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9. HEPEYEHb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'3 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Hucna v BBIYUCICHUS

1.1 Hatypanbnblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YMCel

1.2 Panmonansubie unciia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOHU, TIPOIICHTHI, 0ECKOHEUHBIE TEPUOIUICCKUE IPOOH
1.3 Apudmernaeckuii KOpeHb HATYpaJIbHOUN cTeneHu. J{eHCcTBHs ¢ apuMETHYECKUMH KOPHSIMHU HATypaJIbHOW CTETIEHU
1.4 Crenens ¢ nenplM nmokasareneM. CTeneHb ¢ palluoHaIbHBIM MT0Ka3areaeM. CBoWCTBa cTENEHU

L.5 Cunyc, KOCHHYC ¥ TAaHTE€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apPKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

17 JlelicTBUTENbHBIE YMCTa. ApU(PMETHUYECKUE ONepaluy C JIeHCTBUTENbHBIMU yHuciaaMH. [IpuOnmkEHHBIE BBIUMCIICHUS, MpaBUiia

. OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA pe3yIbTaTa BEIYUCICHHUH

1.8 ITpeoOpa3oBanue BoIpaxKeHUH

1.9 KommnekcHble uncna

2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 ensie u 1poOHO-palIMOHATIEHBIE YPABHEHUS

22 WppatmonaneHble ypaBHEHUS

23 Tpuronomerpuveckrue ypaBHEHUS

2.4 [TokazaTenpHBIC U JOTapUDMUUECKHIE YPABHEHUS

2.5 Lenble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppatnmonanbHble HeEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapuPpMUUECKIE HEPABEHCTBA
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2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB

2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MMapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTeab MaTpULIbI
3 OyHKIMH U TpaPuKH

31 @Oynkius, cnocoObl 3amanus QyHKuuu. ['paduk Gynakuuu. BzaumHo oOpatnHbie QyHKiuH. YETHBIE M HEUETHBIE (YHKIMU.
' [lepuonnueckne GyHKIUU

39 OO6nacte ompeneneHUss WU MHOXKeCTBO 3HaueHWH ¢ynkumu. Hymn ¢ysxmun. [IpomexyTku 3HakomoctossHCTBA. [IpomexyTku
' MOHOTOHHOCTH (pyHKIIH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiee n HanMeHblee 3HaueHne (QYHKIIMK Ha IIPOMEXYTKE

3.3 Crenennast pyHKIHUS C HATYPaJIbHBIM H LENIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-0i cTENeHN

34 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku

3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH

3.6 Touku pazpeiBa. AcuMmnToTsl rpadukoB GyHKIMNA. CBOICTBa PYHKIIMIA, HEMPEPBIBHBIX HAa OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH

3.8 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTremaTiueckoro aHaimsa

4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN

40 [IpuMeHeHHe NPOM3BOAHOW K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh W JKCTpeMyMbl. HaxoskneHue HauOOJbIIEro M
' HAaMMEHBIIETO 3HAYCHUsT PYHKIIUU Ha OTPE3Ke

43 [TepBoobpaznas. MuTerpan
5 MHoxecTBa 1 JIOTUKA

5.1 MHoOXecTBO, oneparuu HajJ MHOKecTBaMH. [{narpammer Ditiepa — Benna
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5.2

Jloruka

6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositHOCTh
6.3 KombOunaropuka
7 T'eomerpust
7.1 @urypsl Ha IIO0CKOCTH
7.2 [Ipsimbie U TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n NOBEpXHOCTH BPALCHUS
7.5 Koopaunatsl u BEKTOpBI
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10. YHEBHO-METOANYECKOE OBECIIEYEHUE

Oo0s3aTe/IbHbIE yUeOHbIe MATEPUAJIBI [IJISl YYeHUKA

VY4eOnuk bynumosuu E. A., bynbueB B. A. Maremaruka. BepositHocTs u cratuctuka. 10-11 xnace

MeTozmquKne MaTepuaJabl AJdA YUYUTEJIsA

1. MaremaTuka. BeposiTHOCTb U cTaTHCTHKA: 7-9-€ Ki1acchl: 0a30BbIil YPOBEHb: YUEOHUK: B 2 UaCTsIX,
2. 7-9 knaccel/ Beicouxkuit U.P., Slmenko U.B.; mox pen. Smenko .B., Akunoneprnoe obmectso «M3narenbctBo «IIpocsemenue;
3. HO.H.Twpun, A.A.Makapos, 11.P.Beiconkuii, .B.fAmenko "Teopus BepositHocTel u cratuctuka", M.: MITHMO;
4. E.A.bynumosuu, B.A.byinbraeB "OCHOBBI CTATUCTUKU U BeposATHOCTD", M.: «/Ipoda»
Hudposbie oOpasoBaTe/ibHBIE pecypchbl U pecypcbl cetu UHTEpHeT
1. ege.fipi.ru/;
2. http://www.matematika-na.ru;
3. https://uchi.ru/ ;
4.  www.uroki.net/docmat.htm
5. www.sdamgia.ru
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