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INOACHUTEJIBHAA 3AIINCKA

Y4eOHblil kKypc «BeposTHOCTb U CTAaTUCTUKA» YTIyOJIEHHOTO YPOBHS ABIISETCS MPOAOKEHUEM U
pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca YriayOJIEHHOTO ypPOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus. Y4eOHBII Kypc MpeaHa3HadeH Jis (pOpMUPOBAHUS Y OOYYAIOUIMXCS CTaTHCTUYECKOMN
KyJIbTYypbl W IIOHMMaHHs POJIM TEOPUM BEPOATHOCTEH KaK MaTEMaTUYECKOIO HMHCTPYMEHTAa JUIs
U3YYEHHUS CIy4yailHbIX COOBITUMH, BenuuuH U mporeccoB. [Ipm u3ydeHun Kypca oboramarorcs
NpEeCTaBICHUS 00YJAIOIUXCS O METOIaX UCCIeIOBAaHNUS U3MEHUYUBOTO MHpPA, PA3BUBAETCS TOHUMAaHUE
3HQUUMOCTH M OOIIHOCTHM MAaTeMAaTUYECKUX METOJOB IIO3HAHMWS KaK HEOThEMIIEMON dYacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTI'O MUPOBO33PEHUS.

Copepxanue yueOHOro Kypca HallpaBJIeHO Ha 3aKpEIUIeHHUEe 3HAaHUM, MOYyYeHHbIX IPU U3YYEeHUU
Kypca Ha ypOBHE OCHOBHOT'O 0OIIero oOpa3oBaHMs, U Ha Pa3BUTHE IMPEICTABICHHH O CIy4allHBIX
BEJIMYMHAX U B3aUMOCBS3AX MEXKIYy HUMU Ha BaXKHBIX IPUMEPAX, CHOKETHI KOTOPHIX IMOYEPIHYTHI U3
OKpyaroliero mMupa. B pesynbrare y oOydarommxcs JOJDKHO C(HOPMHUPOBATHCA MPEJCTABICHUE O
Haubosee ynoTpeOUTEIbHBIX M OOIIMX MaTeMAaTHYECKUX MOJENSX, HCHOJIb3YeMbIX IJIsi OMHMCaHUs
AQHTPOIIOMETPHUYECKUX U JeMOTrpapUUeCKUX BETMYMH, TOTPEIIHOCTEH B pa3IMyHbIe POAa U3MEPCHHUSX,
JUIMTEILHOCTU 0€30TKa3HON padOThl TEXHUUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U
IIPOLIECCOB B 001IeCTBE. YUeOHbIN Kypc sABseTCs 0a30i A1 OCBOCHUS BEPOATHOCTHO-CTATUCTUYECKUX
METOJIOB, HEOOXOJUMBIX CIEIUAINCTAM HE TOJIBKO HWH)KEHEPHBIX CHEIHAIbHOCTEeH, HO Takxke
COLIMAJIbHBIX U MCUXOJOTMYECKHX, ITOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUYUTEIbHON
Mepe UCIOJB3YIOT anmapar aHaiuu3a OONbIIHNX JaHHBIX. L{eHTpanbHy0 9acTh y4eOHOTO Kypca 3aHUMaeT
oOCyXJieHHEe 3akoHa OoNbIIUX YKcen — (YyHIaMEHTAIBHOTO 3aKOHA MPUPOJIbI, HMEIOIIEro
MaTeMaTH4YeCKylo (hopMaIu3aluio.

B cooTBeTcTBMM € yKa3aHHBIMH LEISAMH B CTPYKType YydeOHOTO Kypca «BeposTHOCTh H
CTaTUCTHKA» Ha YIIIyOJEHHOM YpOBHE BBIICIICHBI OCHOBHBIE COAepXKareibHble JTUHUU: «CiydaiiHble
COOBITHSI U BEPOATHOCTH» U «CiydaiiHble BETUYUHBI M 3aKOH OOJIBIINX YHCET.

[ToMrMO OCHOBHBIX JMHUHN B y4eOHBIA KypC BKIIOUYEHBI DJIEMEHTHI TEOPHH I'padoB M TEOpUU
MHO’KECTB, HEOOXOJMMBbIE MJIsi IOJHOLEHHOTO OCBOEHHS MaTrepuaja JaHHOro y4eOHOro Kypca u
CMEXHBIX MaTeMaTHYECKUX Y4YEOHBIX KYpPCOB.

Conepxxanne nuHuUM «CiydaiiHble COOBITHS M BEPOSTHOCTH» CIYXHUT OCHOBOM  JUIS
(dopMHpOBaHUs TPEACTABICHUN O paCHpeleeHUH BEPOSTHOCTEH MeXy 3HAYCHMSIMHU CIIydailHBIX
BEIMYUH. BaXHyI0 4acTh B ITOM COAEPKATEIBHOW JIMHUM 3aHUMAET MU3y4YEHHE I€OMETPHYECKOrOo M
OMHOMHUAIBHOIO PACHpEIeIeHU U 3HAKOMCTBO C MX HENPEPbIBHBIMU aHAJIOTaMU — [TOKA3aTeIbHbIM U
HOPMAaJIbHBIM PACIPENEICHUSAMM.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIy4allHBIMH BEIMYMHAMU U  PaCHpEIeICHUIMU,
AKLIEHTUPYIOT BHUMaHUE 00y4aronIuxcs Ha ONMHUCAHUU M M3YyYEHUH CIy4alHBIX SBJICHHUH C OMOIIbIO
HenpepblBHBIX (QyHKIMHA. OCHOBHOE BHUMaHHE YJeNseTcd I0Ka3aTeIbHOMY U HOPMaJIbHOMY
pacrpeneneHusIM.

B yueGHOM Kypce npenycMaTpruBaeTcsl 03HAKOMUTEIbHOE N3YUYEHHUE CBSI3U MEX]y CIy4aiHbIMU
BEJIMYMHAMU U OMMCAHUE 3TOM CBSI3U C MOMOIIBI0 KOA(PUIMEHTa KOPPEISAIUH U ero BHIOOPOYHOTO
aHajora. OTH JIEMEHTBI COJAEPKAHMS Pa3BUBAIOT TeMy «/[marpammel pacceMBaHUs», U3yYEHHYIO Ha
YPOBHE OCHOBHOTO 00111er0 00pa30BaHusl, © BO MHOTOM OIUPAIOTCS HA CBEACHUS U3 KypCOB alnreOpsl U
TE€OMETPHH.

Emé oauH s1eMEeHT colepikaHus, KOTOPBIM MpeiaracTcs Ha O3HAKOMHMTEIBHOM YPOBHE —
MOCJIEI0BATENbHOCTh CIIyYallHBIX HE3aBUCHMBIX COOBITHI, HACTYMaloIIUX B EIUHHUILYy BPEMEHH.
O3HakoOMJICHHE C pacIpeiesieHHeM BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUM HOCHT Pa3BUBAIOIIHI



XapakTep M SABISETCS AaKTyalIbHBIM JUIs OyAymuxX aOUTYpUEHTOB, TMOCTYMAIOIIUX Ha YdeOHbBIE
CTENUATBHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMH HAYKaMH, TICUXOJIOTHEH M YIIPaBICHUEM.

Ha uzyuenue yueOHOT0 Kypca «BeposTHOCTh M CTaTUCTHKA» Ha yrIIyOJICHHOM YPOBHE OTBOTUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, cBsa3HbIM Tpad, myTu B rpade: nukibl U 1enu. CteneHb (BaJ€eHTHOCTH) BepIIHHBL. [ padsb
Ha IJIOCKOCTH. /[epeBbs.

CryualiHble SKCTIEPUMEHTBI (OTIBITHI) M CITy9allHbIC COOBITHS. DJIeMEHTaPHBIE COOBITHS (MCXO/BI).
BepositHOCTB ci1y4aiiHOro COOBITHS. BIM30CTh YaCTOTHI U BEpOSITHOCTH COObITHIA. ClTydaifHbIE OTBITHI C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITUSIMHU.

Onepauuu Haja COOBITUAMHU: TEepecedeHHe, OOBbEIWHEHUE, IPOTUBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmysa cl0KeHUsI BEPOATHOCTEM.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpOSTHOCTEW. JlepeBO CiaydallHOro SKCIEpPUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyia balieca. HezaBucumelie coObITHS.

bunapHbIi ciydaliHbIN OMBIT (MCIIBITAaHUE), YCIIeX U Heynada. HesaBucumelie ucnbitanus. Cepus
HE3aBUCHMBIX HCIBITAaHWNA 110 mepBoro ycrexa. IlepectaHoBku m (akrtopuan. Umciao codeTaHuid.
Tpeyronsauk [Tackans. @opmyna buanoma HeroToHa.

Cepus He3aBUCUMBIX UcTibITaHU beprymnu. CiydaiiHbIi BBIOOP U3 KOHEUHOW COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepostHoctel. Juarpamma pacnpenenenus. Onepauuu
HaJl CIy4YailHbIMU BeJIMYMHaMU. buHapHas ciydaiiHas BeqnuuHa. [IpuMmepsl pacnpeneiieHui, B TOM
YHCIIe TEOMETPUYECKOE U OMHOMUAIBLHOE.

CoBMecTHOE pacnpenesieHHe JBYX CIydalHbIX BelIMYMH. He3aBucumble —ciiydaiiHble
BeJIMYMHbL. MaTreMaTH4eckoe OXUJAaHWE CIy4ailHOW BenuuyuHbl (pacmpenenenus). [Ipumepst
IPUMEHEHHUS MaTeMaTHMYeCKOIro OXKUIaHWs (CTpaxoBaHHe, joTepes). Maremaruueckoe OXHIaHUe
OuHapHOM ciyyallHOM BeNWYMHBL. MaTeMaTuyeckoe OXUAAHUE CYMMBbl CIy4YailHbIX BEJIMYHH.
MaremaTrueckoe 0XHAaHue TEOMETPUUECKOTO U ONHOMHAIILHOTO Pacpe/IeIeHUH.

Jucnepcusi U CTaHIapTHOE OTKJIOHEHHE CIy4yailHOW BemW4MHBI (pacmpenenenus). Jucnepcus
OuHapHOM ciy4aiiHON BenMYuHBL. MaremaTtnyeckoe OKWJaHUE MPOU3BEACHUS U JIUCIEPCHUS] CYyMMBbI
HE3aBUCHUMBIX CIIy4alHbIX BeIMYMH. Jlucmepcus W CTaHJApTHOE OTKJIOHEHHWE OWHOMHAIBHOTO
pacnpeznenenus. Jlucnepcus U CTaHAAPTHOE OTKJIIOHEHUE FEOMETPUUECKOT0 PACIIPENETICHUS.

11 KUIIACC

HepasenctBo YeoOniméBa. Teopema UeOrniméBa. Teopema bepuymnu. 3akoH OONBIIMX YHCEI.
Bribopounslii Meron wuccienoBaHuil. Bribopounble XapakrepucTukd. OlEHHMBaHHE BEPOSTHOCTH
COOBITUSI TO BBIOOPOYHBIM JaHHBIM. IIpoBepka MPOCTEMIIMX TUMOTE3 C MOMOIIBIO H3YYEHHBIX
pacnpeneneHui.

HenpepsiBHble cnywaiinple BennuuHbl. [Ipumepsl. @DyHKIUSA IUIOTHOCTH  BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOE pacnpeneleHMEe M €ro CBOMCTBA. 3ajaud, HPUBOJAIIME K
MIOKAa3aTeIbHOMY paclpeeNIeHUI0. 3a/1aul, IPUBOIALINE K HOPMAJIBHOMY pacipeneicHuio. OyHknus
IUIOTHOCTH BEPOSITHOCTU TI0KA3aTEJIbHOTO pacrpeieieHns, (QyHKIHUS IUIOTHOCTH BEpPOSITHOCTH
HOpMaJIbHOTO pacrpeaeneHus. OyHKIUS IUIOTHOCTU U CBOWCTBAa HOPMAJIBHOTO pacIipe/ieIeHHs.

[TocnenoBaTenbHOCT,  OJMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3ajgaud, NPUBOISAIIME K
pacupenenenuro Ilyaccona.

KoBapuanus aByx ciydaifHbix BennuuH. Koad¢unuent nuHeiinoit koppemsiiuu. COBMECTHbIE
HaOJI0/IeHUsT IBYX BeIW4MH. BriOopouHblil k03pduirienT koppensiuuu. Paznuune Mexay TuHeHON
CBSI3bI0 M IPUYMHHO-CIIEJICTBEHHON CBA3BI0. JIMHEitHas perpeccusi, METO1 HAMMEHBIINX KBaJIpaToB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTH TPAKTAHCKON MO3UIUU O0YYAIOMIErocsi KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIEeCcTBa, MPEICTABICHWE O MAaTEMaTHYEeCKHMX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SABICHUM, MPOIEAYP TPaXKTAHCKOro oOImiecTBa (BBIOOPHI, OIPOCH U ApPYyroe),
yMEHHE B3aUMOJCHCTBOBATH C COIMAIBLHBIMU WHCTUTYTAMH B COOTBETCTBHHM C MX (QYHKIUAMH H
Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HICHTHYHOCTH, YBAXEHHUS K MPOIUIOMY U
HACTOAIIEMY POCCUHMCKONM MaTEMAaTHKH, ILEHHOCTHOE OTHOLICHHE K JIOCTHXKEHHUSIM POCCUUCKUX
MAaT€MaTUKOB M POCCUMCKON MAaTEMATHYECKOW IIKOJbI, UCIIOJIb30BAHUE ATUX JOCTHXKECHUUM B JPYTUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapona, c(hopMHUpPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMUSI, ’TUYECKOTO MOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUNM HAyKU U
JeSATEIbHOCTHIO YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOE OTHOILIECHHE K MHpPY, BKIIOYAs ICTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/au, pEUICHUH, PaCCYKICHHH, BOCIPUUMYUBOCTD K MATEMAaTUYECKUM aCIEKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHMSI MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEpecax 3J0pPOBOTO U
0e30omacHOTO 00pasza KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBHIO (3I0pOBOE MHUTAHHE,
cOamaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, PEryispHas (u3myeckas akKTUBHOCTB), (pu3mueckoe
COBEPILIEHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTENBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHUE IIEHHOCTH TPYIOJIOOMS, MHTEPEC K pPa3IU4HbBIM chepam
NpoPECCHOHAIBHON JEATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKONW M €€ NPWIOKEHUSIMH, yMEHHUE
CoBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu U peanu3oBBIBATH COOCTBEHHBIE KM3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpPA30BaHHUIO Ha
MPOTSHDKEHUH BCEW JKM3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHWH MPAKTHUYECKUX 3a7ad
MaTeMaTUYECKOW HAINPaBJIECHHOCTH;

7) 3K0JIOTM4YEeCKOT0 BOCTIUTAHUSA:

Cc(OPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYyJAbTYphl, TOHHUMAaHHE  BIUSHUS  COIMAIBHO-
SKOHOMHYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COITUATBHON CPE/Ibl, 0OCO3HAHUE TJI00aTBLHOTO
XapakTepa SKOJOTUYECKHX TMPOOJIEM, OpPHUEHTalMsl Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWH IS
perieHus 3a71a4 B 00JIaCTH OKPYXKAIOIIEH Cpe/Ibl, TUIAHUPOBAHHUE TIOCTYITKOB M OIIEHKH MX BO3MOXHBIX
MOCJIEJICTBUM JIJISl OKPYXKAIOIIEH CPEbL;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd W OOINECTBEHHOM MPAKTHUKU, MMOHUMAaHUE MaTeMaTUYECKOW HAyKH Kak c(epbl YeIOBEUECKOU
JeATETbHOCTH, ATANOB €€ pa3BUTHUS M 3HAUUMOCTHU JJIsl PA3BUTHUSl LIMBUIM3ALMU, OBJIAJICHUE S3BIKOM



MaTE€MaTHUKHU U MATEMaTU4ECKOU KyJIbTYPOU KaK CpECTBOM II03HAHUSA MUPA, TOTOBHOCTD OCYILECTBIISATh
IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTD HHANBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHWNA MEXAy TOHATUSAMH, (HOPMYIHPOBATH OMNpPENEICHHUS TOHSATHH, YCTaHABIWBATH
CYLIECTBEHHBIH MpPHU3HAK KJIAacCU(UKALMKU, OCHOBAaHUS Ui OOOOIIEHHUS WM CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH ¥ MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOpEUHs B (haKkTax, TaHHBIX,
HAOJIOJICHUSIX U YTBEPXKACHUAX, IMpeAjiaraTb KPUTEPUU I BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOANTH CaMOCTOSITENIBHO JOKa3aTelbCTBA MAaTEeMATUYECKUX YTBEPXKIEHUU (TMpsSMble U OT
MIPOTUBHOTO), BBICTPAMBATH APTyMEHTAIMIO, TIPUBOJAUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BbIOUpaTh crmoco0 pemieHus y4eOHOUM 3ahauu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHHS,
BbIOMpaTh HanOoJee MOAXOASAIIUN C YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue AeiiCTBUS:

MCIIOJIB30BaTh BOIPOCHl KAaK WCCIENIOBATEILCKUI HHCTPYMEHT IO3HAHMS, (POPMYJIHPOBATH
BONPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, TPOOIIEMY, yCTaHABIMBATh HCKOMOE U IaHHOE, (POPMUPOBATH
TUIIOTE3Y, Apr'YMEHTHUPOBATH CBOIO MO3ULMIO0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSATENIbHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE 10 YCTAHOBIECHUIO
0COOEHHOCTEN MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHUS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMoCTOSITeNNbHO (popMynIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, MCCIEOBAaHUS, OIEHUBATh JOCTOBEPHOCThH IOJYyYEHHBIX pPE3YJbTaTOB, BBHIBOJIOB M
0000111eHHI];

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOLECCA, a TAK)KE BBIABUTATh MPEIIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanmeii:

BBISIBIIATH JCPUIIUTHE WH(GOpPMAIIUU, JAaHHBIX, HEOOXOIUMBIX NJisi OTBETa HA BONPOC W A
pELIeHMs 3a1a4H;

BBIOHMpaTh HH(OPMAIIMIO U3 HCTOYHUKOB Pa3IMYHBIX THIIOB, aHATTU3UPOBATh, CUCTEMATH3UPOBAThH
U MHTEPIPETUPOBATHh MH(OPMAIIUIO PA3TUYHBIX BUIOB U (POPM MpeaCTaBICHUS;

CTPYKTYpUpPOBaTh WH(OpMAIMIO, MPEACTaBIATh €€ B PA3IMYHBIX (OpMax, WIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Oo0wmenne:



BOCTIPUHUMATH U (DOPMYIUPOBATH CYKJIEHUSI B COOTBETCTBHH C YCIIOBUSMU H LIETSIMU OOIICHHS,
SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M NMUCbMEHHBIX TEKCTaxX, /1aBaTh
MOSICHEHHUSI 110 XO/1y PEIIeHHUs 3a/1a4l, KOMMEHTHUPOBAThH MOJyUYEHHBINH pe3yabTaT;

B X0/J1€ 00CYX/IEHU 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX1aeMOH TeMbI, TPOOIEMBI, pelIaeMoi
3a/la4M, BbBICKA3bIBaThb MWJIEH, HALICJICHHbIE HAa IIOMCK pPEIIEHUS, CONOCTaBIATh CBOU CYXICHHS C
CYKICHHUSIMH JPYI'MX YYacCTHHUKOB JHaliora, OOHApYKHWBAaTh pAa3JIMYUE U CXOACTBO TO3MIMNA, B
KOPPEKTHOI opme PopMyTUpOBaTh Pa3HOIIACHS, CBOM BO3PAXKECHHUS;

IPEJICTaBISITh PE3yJIbTAaThl PpEHICHHUs 3a/Jayd, OSKCIEpUMEHTa, MWCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (hopMaT BBICTYIUICHHS C YYETOM 3a7ad IMPE3eHTAUUH U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe TeiicTBUS

CamoopraHu3anusi:

COCTaBJISITH IJIaH, AJITOPUTM PELLIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 peLIeHHS ¢ YIETOM UMEIOLTUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUI C
y4€TOM HOBOU HH(OpMAIIHH.

CaMOKOHTPO.JIb, SMOIHOHAJIbHBIH HHTE/JIEKT:

BJIQJIETh HaBBIKAMH I1O3HABAaTEIbHOU perieKcHH KakK OCO3HAHUS COBEpIIAeMbIX IEHCTBUI U
MBICTUTENIBHBIX MPOIIECCOB, UX PE3yNbTAaTOB, BJIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOIS
mpoliecca U pe3yibTaTa pelieHrus MaTeMaTHIeCKOM 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IIPU PEIICHHH 3aJadd, BHOCHTH
KOPPEKTHUBBI B JESATENLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX, HAaWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATHh COOTBETCTBHUE PE3yJIbTaTa ICJIM U YCIOBHAM, OOBSICHATH MPUYMUHBI JOCTHKCHHS WIIN
HEJIOCTIKEHHST PE3YJIbTATOB JACSATEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLIEHKY MNPUOOPETEHHOMY
OTIBITY.

CoBMecTHasl /1eSITeJIbHOCTh:

MMOHUMATh M HCITOJIB30BATh MPEUMYIIECTBA KOMAHTHON ¥ WHANBHUIYAILHON paOOTHI IPH PEIICHUN
y4eOHBIX 3a/1a4, MPUHUMATH 11€7Tb COBMECTHOM JEATEILHOCTH, TJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BUIbI pabOT, JOTOBapHBaThCs, OOCYXAAaTh MPOLECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHUX JIOMIEN;

y4acTBOBATh B IPYIIOBHIX (popMax paboThl (00CYKIeHUS, 0OMEH MHEHUM, «MO3TOBBIE IITYPMBI
Y WHBIC), BBITIOTHATH CBOIO 9acTh PabOTHl M KOOPIWHUPOBATH CBOM JCHCTBUS C IPYTHMMH WICHAMHU
KOMaH/Ibl, OIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIINIA MTPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aMMOJCHCTBHUS.

INPEJAMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuicss HayYUuTCs:

CBOOOJTHO OTNEPUPOBAThH MOHATUSAMU: rpad, MIOCKUi rpad, cBsA3HbIN rpad, myTh B rpade, Lemns,
LUKJI, IEPEBO, CTETIEHb BEPIINHBI, IEPEBO CIYYaHOrO AKCIIEPUMEHTA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: CIy4YailHBIA SKCIIEPUMEHT (OIBIT), CIydailHOE COOBITHE,
JJIEMEHTapHOE CiIy4ailHOe CoObITHE (PJIEMEHTapHBIH HCXOA) CIY4YalHOTO OIbITA, HAXOAUTh
BEPOSITHOCTH COOBITUH B OMBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;

HaxO0JUTh U (POPMYTHUPOBATH COOBITHS: TIepeceUeHUE, O0BEAMHEHUE TAHHBIX COOBITH, COOBITHE,
MPOTUBOMNOJIOKHOE JaHHOMY, HCIIOJIb30BAaTh JHarpamMmbl Oijiepa, KOOPAMHATHYIO MNPSAMYIO IS



peleHus 3aaa4, MoIb30BaThCs (OPMYION CIIOKEHUsT BEPOATHOCTEH JUIsl BEPOSITHOCTEH JBYX M Tpex
CITy4alHBIX COOBITHIA;

OIEpUPOBATh TOHATUSAMU: YCIOBHAs BEPOATHOCTb, YMHOXKXCHHE BEPOSTHOCTEH, HE3aBUCHUMBIE
COOBITHS, AEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUH C IIOMOUIBIO MTPaBUIIA
YMHOXXEHUS, JepeBa CIy4ailHOTO OIbITa, MCIIOIb30BaTh (POPMYIY MOJHOW BEPOSTHOCTH, (OPMYILY
baiieca npu pemieHnun 3ajad, onpenesaTh HE3aBUCUMOCTh COOBITHHM MO (hopMysie M MO OpraHU3aLuu
CIIy4aliHOTO 3KCIIEPUMEHTA;

NPUMEHATh W3yUYEHHbIE KOMOMHATOPHBIE (HOPMYIIBI JJISI TIEPEUUCICHHS JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITHH CITy4aifHOTO OIBITA, PEIICHUS 33/1a4 I10 TEOPUH BEPOSTHOCTEHH;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OHWHAPHBIM ClIy4allHBIH OMNBIT (UCHBITAHHE), YCIEX MU
HeyJaya, He3aBUCUMBbIC HCIIBITAHUS, CEPUs UCIBITAHUN, HAXOIUTh BEPOATHOCTH COOBITHH: B cepuu
UCIIBITAaHUH 10 IIEPBOrO yCIIeXa, B CEPUM UCIBITAaHUN bepHYIUIM, B OIBITE, CBA3aHHOM CO CIIy4aiiHBIM
BbIOOPOM U3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO ONEpUPOBaTh IMOHATUSAMU: CllydaiiHas BeJIMYMHA, pAacIpelesieHue BEpOSATHOCTEH,
yarpaMma paclpejesieHusi, OWHapHas ciydaiiHas BeJIMYMHA, I€OMETpHUYecKoe, OMHOMHUAIIbHOE
pacmpeneieHue;

OIIEpUPOBATH MOHATUSIMU: COBMECTHOE paclpeiesieHue JBYX CIy4yailHbIX BETUYHH, UCII0JIb30BATh
TaOJIUIly COBMECTHOI'O pacIpelesIeHUs ABYX CIydYallHbIX BEJIUYMH Ui BBIIEICHUS paclpelleeHus
KaX/10M BEJIMYUHBI, ONpEAEICHHUS HE3aBUCUMOCTH CIIy4alHBIX BEJIMYMH;CBOOOJHO OIEPUPOBATH
HNOHSTHEM MaTeMAaTUYECKOT0 0XKUJIaHUS CITy4yaliHOW BEIMUMHBI (pactpeieeHus), IPUMEHSITh CBONCTBA
MaTEeMaTUYECKOI0 OXKMJAHUS IpU PELIEHUH 3a7ad, BBIYMCIATH MAaTEMaTH4YECKOE OXKHJIaHUE
OMHOMMAJILHOT'O U T€OMETPUYECKOI0 paciipe/ieleHnii; CBOO0IHO ONEepUPOBATh MOHATUAMU: TUCTIEPCHS,
CTaHJapTHOE OTKJIOHEHHE CIy4yallHOM BEJIWYMHBI, IPUMEHATH CBOMCTBA IUCHEPCHUU CIy4alHOU
BEJIMUMHBI (pacrpeiesieHns) IpU pelIeHUH 3a/1a4, BBIYUCIATh JUCIIEPCUIO U CTaHIAPTHOE OTKJIOHEHUE
F€OMETPUUYECKOr0 U OMHOMHUAIBLHOTO pacpe/IeICHUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:

BBIYHUCIIATh BEIOOPOUYHBIE XAPAKTEPUCTUKH 10 JAHHOW BBHIOOPKE M OLCHMBATH XapaKTEPUCTUKH
reHepalbHONW COBOKYITHOCTH JaHHBIX IO BBIOOPOYHBIM XapakTepucTukam. OLeHUBaTh BEPOSTHOCTU
COOBITMM W TPOBEPATh MPOCTEHUIINE CTATUCTUYECKHE THUIOTE3bl, MONb3YSICh H3YyYECHHBIMU
pacnpeneeHusIMU;

IPUBOJIUTH IPUMEPHI 3ajay, NPUBOJALIMX K I0KAa3aTEIbHOMY pacIpeleicHHo, 3a1ad,
OPUBOJAIIMX K HOPMaJbHOMY pactpeaeneHuto. OnepupoBarh MOHATHAMH: (QYHKIUS IUIOTHOCTH
BEPOATHOCTH IOKA3aTEIbHOIO pacupeneneHns, (YHKIUS IUIOTHOCTH BEPOSATHOCTH HOPMalIbHOIO
pacripeniesieHusi, (QYHKUUS IUIOTHOCTM U CBOWCTBA HOPMAJIBHOTO PACHpEesICHHs ;0N peaesaTh
K03 PULIMEHT TMHEHHON KOPPETALMH, BBIOOPOUHBIN KOI(D(DUIIMEHT KOPPESALHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne
N Haspanue K o
0JIn9eC P LIEHOYHbIE
€3yJIbTAThI ACSTEIbHOCTH
/ pasjeia CTBO OCHOBHOE COIepKaHue y a
o (TemMbr) IpOLIeIypPbI
4acoB
1 OnemeHTsl Teopun | 3 I'pad, cBsi3HBIN Tpad, OOyyaromuiicss Hay4uTCsl IPEACTABIATD
rpados IIPEACTABICHUE 3a1a4H C OOBEKTHI U CBA3M MEXKY HUMU C IIOMOILBIO
MOMOIIbI0 Tpada. rpada, HaXOAUTh TyTH MEXTY BEpIITUHAMU
c rpada. Beigensarts B rpade 1enu u mukIbL.
TeMeHb (BAICHTHOCTE) CtpouTth A€peBO 0 ONMHUCAHUIO CIIYYailHOTO
BepmmHbl. [IyTh B rpage. OTIbITa, OMUCHIBATH CIIy4aiiHbIE COOBITHS B
Hemm v mpiter. TepMHHAX AepeBa.O0yJaronuiicss HayduTcs
T'padbi Ha ITOCKOCTH. pelaTh 3a/1a4M ¢ TOMOIIbIO TrpadoB
HepeBo cnydaitHOTO
JKCIIEPUMEHTA
2 Cnyua 3 CiyqaiiHble SKCTIEpUMEHTBI OOyuaronuiicss Hay4uTCs BBIACIATD U
VHbBIE (OTIBITHI) U CITy4YaifHbIe OTHCHIBATh CIIy4aitHbIE COOBITHS B
OIIBITHI, COOBITHSL. DIIeMCHTapHbIC CIy4aitHOM omnbITe. POpMYIIUPOBATH
ciyyau COOBITHS (MCXOTBI) YCIIOBUS IPOBEJECHUS CIIy4aliHOTO
HBI . nbiTa. HaxoauTe BEpOSITHOCTH COOBITUI
N BeposTHOCTB citydaliHOTO OHEITE. HAX0N EPOATHOCTH C00
coOBITH B OIBITAX C PABHOBO3MOXHBIMU
coObITHs. BeposiTHOCTH
o . 3J€MEHTapPHBIMU UCXOIAMHU
COOBITHH B OTIBITAX C
1 BEpOSITHOCTH PaBHOBO3MOKHBIMU
COOBITHI 3JIEMEHTapHBIMU COOBITUMU




Onepanuu Ha
MHOKECTBAMU U

[Tepeceuenue, o0beAMHEHNE
MHOJKECTB U COOBITHH,

OO0y4JaroIIHiics HAYYUTCS HCIOIb30BaTh
Tuarpammbl Diinepa u BepOaibHOe

COOBITHUSAMH. IIPOTUBOIIOJIOKHBIE OIMCaHUe COOBITUI MPH BHINOJIHEHUH
CIOXEHHE U coOwiTus. Popmyna oreparuii Haj coobITHsIMEA. OTICHUBATH
YMHOKEHHE CJIOKECHHSI BEPOSITHOCTEN U3MEHEHHE BEPOSITHOCTEN COOBITHIH O
BEpOSITHOCTEH. Y ciioBHas BEPOSATHOCTb. Mepe HACTYIUICHHS JPYTUX COOBITHIA B
VY ciioBHAs YMHOK€EHNE BEPOATHOCTEN. CIIy4aiiHOM onbITe. Pemare 3ana4n, B TOM
BEPOSITHOCTb. CDopMyna ycnoBHQf/'I YUCIIC f: HCIIO0JIb30BAHUECM ACPECBA
HesaprcHMbIE BCPOSITHOCTH. CDopMyJ'[a CJIY4auHOTI'O OIIbITa, (1)Op1\/£yJ'I CJIOKCHUS U
COBLITHS IIOJITHOM BEPOSATHOCTH. YMHOXCHUA BEPOATHOCTEU
®opmyia baiieca.
HezaBucumblie coObITHS
DneMeHTbI KombunaTopHoe npaBuiio OOyuatonuiicss Hay9uTcst GOpMYITHPOBATH U KonTpoasn
KOMOMHATOPHUKH ymHOxeHus1. [lepecTraHoBKM J0Ka3bIBaTh KOMOWHATOPHBIE (DAKTHI. as pabora
u akropuain. Yucno Hcnonb30BaTh NpaBUIO YMHOKEHUS, Nel:
couerannii. TpeyrorbHUK M3y4CHHBIE KOMOWHATOPHBIE GOPMYIIBI JUIsI "Tpacpei,
[Mackanst. @opmyna GuHOMA TIEPEYHCIIEHHS HIIEMEHTOB PA3IMYHBIX BEpOATHOCT
Herorona MHO’KECTB, B TOM YHCJIE JIEMEHTAPHBIX H’
. . MHO’KECTBA,
coObITHH B city4aiiHOM ombiTe. [lonbp30BaThCs KOMGHHATO
(dhopmyioit u TpeyronpHukoM [ackans s puka"
onpezeneHus yucia couetanuil. [IpumensTs
¢dopmyny 6unoma HeroToHa st Koz
peoOpa3oBaHus BHIPaXKEHUI [IPOBEPsCM
oro
pe3yJbTara:
Cepun bunapHbIi Cy4alHBIN OIBIT OOyyaromuiics Hay4YuTCsl pa3doUBaTh
MIOCJIEZI0BATEN (ucmpiTaHue), ycnex u CJIO’KHBIE DKCIIEPUMEHTHI Ha OT/IEIbHBIE




BHBIX Heynava. HezaBucumblie ucnplTaHus. Pemare 3a1aun Ha IOUCK

UCIIBITAHUN. ucnsiTanud. Cepus BEPOSITHOCTEH COOBITHI B CEpPUU UCIIBITAHUI

Ucneitanus HE3aBHCHMBbIX UCTIBITAHHUH 10 JI0 IIEPBOTO yCIIEXa U B CEPUAX UCIIBITAHUN

bepuynm. nepsoro ycnexa. Cepus Bbepnyinu, a Takke B OIBITAaX CO CIIy4aliHbIM

CiyyaiiHbIi HE3aBUCUMBIX UCTIBITAHUI BBIOOPOM U3 KOHEYHOMH COBOKYIHOCTH C

BBIOOD 13 Beprysmm. CayuaiiHblii UCIOJIb30BaHNEM KOMOMHATOPHBIX (DaKTOB U

KOHEYHOU BBIOOp M3 KOHEUYHOM (dhopMyI1, B TOM YHCIIE B XO/I€ TPAKTHICCKON

COBOKYITHOCTHU COBOKYITHOCTH. paboThI C MPUMEHEHUEM CTaHJAPTHBIX
[IpakTuueckas padbota ¢ yrxumii
HCII0JIb30BAHUEM
ANEKTPOHHBIX TaOJIHUIL

Cnyyaiin 14 CnyyaiiHasi BeJIMUUHA. OO0yyaromuiics Hay4YUTCS OCBaUBaTh IMOHSATHS: KouTpoasn

ble Pacnpenenenue cilydaiiHasi BeJIMUMHA, paciipeielieHue, Tabauna as paboTa

BEJIMYUH BeposaTHOCTeH. luarpamma pacnpeseseHus, AMarpaMMa pacrpeieeHusl. No2:

bl U pacnpenenenus. Onepanuu HaxomuTh 3HaUEHUS CYMMBI B IIPOU3BEICHUS "Ucnprrany

pacmpene HaJl CIIy4aliHbIMU clly4aiHbIX Benn4uH. CTpOUTh OMHApHBIE 1

JECHUS BennurHaMu. [Ipumepsl pacrpeesneHus o ONMCaHUI0 COOBITHI B BepHyJPm'
pacnpenenenuii. bunapnas CIIly4alHbIX onbITaX. CTPOUTH U pacro3HaBaTh g;y;jp?:;le
cllydaiiHasl BEIMYHHA. reoMeTpUUECcKoe U OMHOMHAIIBHOE "
I'eomeTpuueckoe pacipeeICHuA. pacripenene
pacnpeneseHue. . s
BHHOMIAILHOE OOyyaromuiics Hay4uTCs pelaTh 3aJa4u Ha
T —. BBIUYHCIICHHE MaTEMaTH4YECKOIO 0KUJaHUSI. Ko
MaTeMaTHIeCKOe OKIIAHHE CTpf)I/ITI) COBMECTHBIE pactipeaeneHus. M3yyatp nposepsieM
T M — CBOMCTBAa MaTeMaTHYECKOI0 OKuAaHus. Pemath oro

3a/1a4M C IOMOIIIbIO U3YYEHHBIX CBOMCTB. 1o pe3ynbrara:

CoBMecTHOE pacnpeiesieHUe
JIBYX CJIy4alHbIX BETUYHH.
HesaBucnmeble cnyyaiinbie
Benn4uHbI. CBOMCTBA

M3y4EHHBIM (hOpMyIaM HaXOJIUTh
MaTeMaTHYeCKUE OXKHUJIAHUS CITydalHBIX
BEJIMYHH, UMEIOLINX T€OMETPUUYECKOE U
OuHOMMaIbHOE pactpenenenus. Haxoante
JUCIIEPCUIO 0 pacnpenenennto. M3ydars




MaTeMaTHU4eCKOro
oxuganug. Marematuueckoe
OKuJaHue OnuHapHON
CIIy4aiiHOM BEJIMYUHBI.
MareMatuueckoe 0xKH1IaHue
F€OMETPUYECKOIO U
OMHOMHUATBHOTO
pacnpenenenuil. Jucnepcus
Y CTaHJAPTHOE OTKIIOHEHHE.
Hucnepcust OnHapHOU
CIIy4ailHOM BEJTMYUHBI.
CBolicTBa AUCIIEPCUH.
MaremaTuyecKoe OKHIaHuE
MIPOU3BENICHUS U TUCTIEPCUS
CYMMBbI HE3aBUCHUMBIX
CIIy4YaiiHBIX BEJIUYUH.
Jucnepcuss OMHOMUAIBHOTO
pacrpeneneHusl.
[IpakTuueckas padbota ¢
HCIIOIh30BaHUEM
ANEKTPOHHBIX TaONIHUI

cBoiictBa aucnepcuu. [1o uzyueHusiM popmynam
HAXOJUTh TUCIEPCUI0 OMHOMHUATBHOTO
pacnpeseneHus, B TOM 4Hclie B XOe
MPaKTHYECKON pabOThI

OBILIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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11 KJIACC

Ne
1 Ko
/ Pe3ynpratel nedarenbHOCTH OueHouHble
Hassanue JINY
I MIPOLIEYPbI
pasfcia €CT [ OCHOBHOE COJIepKAHUE
(Tembl) BO
qac
OB
HepasenctBo YeOrbIena. Pa36uparp nokazarenbcTBa
Teopema YeOrrmeBa. Teopema teopem. OcBanBaTh BEIOOPOYHBII
bepnyim. METO/ UCCIICIOBAaHUM, B TOM
YHCJIE B XO/JI€ TPAKTUYECKON
3aKkoH 60J11)H1v1/1x qucel. paGoThi
1 3aKoH OONBIINX 5 Bri6opounblii MeTox
YHUCell UCCIIEI0BAHUMN.
[TpakTuueckas pabota
C UCITOJIB30BAaHUEM
AIIEKTPOHHBIX TAOIHUI]
I'enepanbHast COBOKYITHOCTh OcBauBaTh NOHSTHS:
reHepalibHasi COBOKYITHOCTb,
U cITyHaiinas BpOOpKa. BBIOOpKA, BEIOOPOUHOE CpeIHEE H
OneMeHTbI 3HAKOMCTBO ¢
5 . 5 BBIOOPOYHAS TUCTIEPCHSI.
MaTeMaTH4YECKOn BHIOOPOYHBIMH
CTaTHCTUKH XapaKTEePUCTUKAMH. Beruncaste BBIOOpOUHBIE

XapaKTECPHUCTHUKU U HAa UX OCHOBC
OLICHUBAThb XapPaKTCPUCTUKHU




O1ieHka CpeAHero u
JIMCTIEPCUU TeHEPATbHOMN
COBOKYITHOCTH

C TIOMOIIIbIO BBIOOPOUYHBIX
xapakTepucTuk. OLeHuBaHuE
BEPOSITHOCTEH COOBITHII 11O
BbIOOpKE. CTaTucTuyeckas
runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTES C
MMOMOUIBIO CBOWCTB
M3YYEHHBIX paclpeieICHUM.

[TpakTnueckas pabora

C UCITOJIB30BaHUECM
QJICKTPOHHBIX Ta6J'II/II_I

reHepanLHoﬁ COBOKYITHOCTH.
OcBauBaTh IMMOHATHUS:
CTaTUCTHYCCKAas I'MI1oTe3a.

OueHnBaTh BEPOATHOCTh
COOBITHI U IPOBEPATH
MPOCTEUILINE TUIIOTE3bI HA
OCHOBE BbIOOPOYHBIX
JTAHHBIX,

B TOM YHCJIE B XO/1€
MIPAKTUYECKON PabOTHI

HenpepriBHbIE
CIIy4daiiHbIe
BEJIMYNHBI
(pactipenenenusi),
II0KAa3aTeNbHOE U
HOpMAaJIbHOE
pacnpeneneHus

IIpumepsl HENIpepBIBHBIX
CIIyYalHBIX BEJIUYMH.
@yHKIUSA MJIOTHOCTH
BEpOSATHOCTH. PaBHOMEpHOE
pacupenenenue. IIpumepst
3a/1a4, IPUBOJALLNX K
ITOKa3aTEIIbHOMY

Y K HOpPMAJIbBHOMY
pacnpeneneHusM. OyHKIUA
IJIOTHOCTU BEPOATHOCTH
M0Ka3aTeJIbHOTO
pacupeneneHus.

3HAKOMHTLCS
MOHSATUSIMU:
HeTpepbIBHAS
ciy4yanHas
BEJINYHHA,
HETPEPHIBHOE

pacripeniesieHue, QyHKIH
MJIOTHOCTU BEPOSITHOCTH.

Haxoauts BeposiTHOCTH
COOBITHH T10 TaHHOU
(GYHKIMH TJIOTHOCTH.




@OyHKIHS TTIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO
pacnpeieneHust

3HaKOMHUTLCS C
[MIOHSTUSMU:

MOKa3aTeabHOe
pacnpezeneHue,
HOpMaJIbHOE

pacnpezeneHue.

Brinenars 1o onucasuio
Ciy4yalHbIE BEJIUYHHBI,
pacrpe/ieJieHHbIC

I10 1I0KA3aTEeJIbHOMY
3aKOHY, 110
HOPMAJIBHOMY
3aKOHY.

Pa3Oupars npumepsl 3a1a4,
IPUBOISALINX K
IIOKAa3aTeIbHOMY
pacnpeneneHuto U K
HOpMaJIbHOMY
pacnpeneneHuro

Pacnpenenenue
Ilyaccona

ITociaenoBaTeIbHOCTE
OJIMHOYHBIX
HE3aBHCUMBIX
COOBITHA.

[Tpumep 3anaun,
MIPUBOALICH K

BrineasaTs mo onmmMcaHuio
CIIy4aitHOTO ONbITA BEJIUYHHBI,
pacrpeieIEHHbIE 110 3aKOHY
IlyaccoHa.

Pemrats 3aga4u, B TOM YHCJIC B
Xoae HpaKTquCKOﬁ pa60TLI C




pacrnpeesieHUIo
ITyaccona.

[TpakTuueckas pabora

C MCIIOJIb30BaHUEM
AIIEKTPOHHBIX TaOIHIY

NPUMEHEHHEM CTaHIapTHBIX
(GYHKIHHA 3JIEKTPOHHBIX TaOIHIT

CBsi3b MEXIY
CIIy4alHbIMU
BEJIMYMHAMU

KoBapuanus asyx
CJIydaliHbIX BEJIMYUH.
Koadduument koppensuuu.
CoBmecTHBIC HAOTIOICHUS
JIBYX BEJIMYUH. BIOOpOUHBIit
KO3(DPUITUEHT KOPPEISALINUHN.
Paznuune Mexny TMHEHHON
CBSI3bIO U TIPUYUHHO-
CJIEZICTBEHHOM CBSA3BIO.
JIunelinas perpeccus.
[TpakTrueckas pabora

C UCIIOJIb30BaHUEM
AIEKTPOHHBIX TaOIHIY

OcBauBaTh NOHATHUSA:
KOBapuaus, KodQPUIueHT
KOPPEJIALMH, INHEHHAS
3aBUCHMOCTb.

OneHuBaTh XapakTep CBA3U
MEXIY CIy4alHBIMA
BEJIMYMHAMU, UCXOMS U3
IIPUPO/BI JaHHBIX U
BBIUHCJIEHHBIX
XapaKTEpUCTHK.

Hcnoap3oBaTh
JIarpaMmbl pacCEMBaHMS
TUTSI 1300paXkeHUs
COBMECTHOTO
paccenBaHMs JTaHHBIX.

Haxoauts k03 puiinenTs ocu
JyarpamMmbl, B TOM 4HCIIe

B XO/JI€ IPAKTHYECKOMN




paboThI ¢ MPUMEHEHUEM
CTaHJAaPTHBIX (PYHKUIUH

O060061IEHNE U
6 cucTeMarus3anus
3HAHUH

[IpencraBieHue TaHHBIX C
MOMOUIbIO TaOIUI U
JIuarpamm, onucaresibHas
CTaTUCTHUKA, ONBITHI

C PaBHOBO3MOXHBIMHU
3JlIeMEHTapHBIMU
COOBITUSIMH, BHIYHCIICHUE
BEPOSATHOCTEMN

COOBITHI C TPUMEHEHUEM
dbopmy1 u rpadudecKux
METO/I0B (KOOpAUHATHAS
npsimMasi, 1epeBo,AuarpaMma

Ditnepa), clydaitHbIe BETUYHUHBI

U pacCiipeaciiCHus,

MAaTEMAaTHYCCKOC OXKHIAHUC

CIy4ailHON BEJINYHHBI

[ToBTOPSATH N3yueHHOE U
BBICTPAauBaTh CUCTEMY 3HAHUI

KoHntposbHas
pabora:
n

BepositHOCTB 1
craTucTuka'

OBILIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Kon . .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl CpeiHero 0411ero
NpoBepsieMoOro
o0pa3oBaHus
pe3yJbTara
6 Teopust BeposiTHOCTEH M CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
6.2 OnepupoBaTh NOHATUAMU: CpeHee apumeTnyeckoe, MenraHa, HauOoIbllee, HAMMEHbIEe 3HAUCHUE, pa3MaX MaccuBa
YHCIIOBBIX JAHHBIX
OnepupoBarTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OMBIT) W CIyd4allHOE COOBITHE, SJEMEHTapHOE COOBbITHE
6.3 (3MeMEeHTapHBI UCXOJ) CIy4alHOTO OIBITA; HAXOAWTh BEPOSATHOCTH B OIBITAX C PABHOBO3MOXHBIMU CIydyail HBIMU
COOBITHSIMH, HAXOWTh U CPABHUBATH BEPOSITHOCTH COOBITUI B M3YUCHHBIX CIIYIalHBIX IKCIIEPUMEHTAX
6.4 Haxomute u QopmMynupoBaTh COOBITHS: MepeceueHrue U O00beIMHEHUE JAHHBIX COOBITHH, COOBITHE, MPOTHBOMOIOKHOE
' JTAHHOMY COOBITHIO; TTOJIb30BATHCS JUarpaMMaMu Diiepa U (GOpMYIION CIIOKCHHS BEPOSITHOCTEH MPU PEIICHUH 33,124
6.5 OnepupoBarh MOHATHSIMH: YCIOBHASI BEPOSATHOCTh, HE3aBUCUMBIC COOBITHS;, HAXOJUTh BEPOSTHOCTH C TTIOMOIIBIO MpaBUiIa
' YMHOEHUSI, C TOMOIIBIO JepeBa CIIYIafHOTO OITBITa
6.6 [TpuMeHSITh KOMOWHATOPHOE TIPABIIIO YMHOKEHUS TIPH PEIICHUH 33124
OnepupoBarh TMOHITHSIMH: HWCIBITAHWE, HE3aBUCHMBIC HWCIIBITAHHS, CEpUs WCIBITAHUH, yCleX W HeyJaada;, HaXOIUTh
6.7 BEPOSTHOCTH COOBITHI B CEPUH HE3aBHCHMBIX UCIBITAHUH JI0 TIEPBOTO yCIleXa, HaXOJAUTh BEPOSTHOCTH COOBITHH B CEPHH
ucnbiTaHui beprynmm
6.8 OnepupoBarh MOHATHAME: CITydaiiHas BEJIMYUHA, pacTpe/ielIeHue BEPOATHOCTEH, JHarpaMMma pactpeaeieHus




11 KJTACC

L IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeIHEro 001ero
HPOBEPAEMOLO | o —
pe3yJbTara
5 Teopust BeposITHOCTEN U CTATUCTUKA
5.1 CpaBHUBaTh BEPOATHOCTH 3HAYEHUH CIIyyallHOW BETMUMHBIIO PACTIPEAEICHUIO WIN C IOMOIIBIO IHarpaMMm
5.2 OHepI/IpOBaTI) IMOHATHEM MATEMATUYCCKOI'0 OXHUAAHUA, IMMPUBOAUTH IMPUMCPBI TOr0o, KaKk HNPUMCHACTCA MAaTECMATUUYCCKOC
' 0’KMJAHUE CIYYallHON BEJIMYMHbBI, HAXOJUTh MAaTEMAaTUUECKOE OKHUIAHUE IO JAHHOMY PacipeAeIeHUIO
5.3 WmeTs npencTaBiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmets npeacraBineHue 0 HOPMaJIbHOM PaclpeAcIICHHN

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

Kon
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 [IpencraBieHre MaHHBIX C MOMOIIBIO Tabmui W auarpamm. CpeaHee apudMeTHUecKkoe, MeauaHa, HauOoyblliee W HaUMEHbIIee

3HA4YCHUA, pa3dMax, AUCIICPCUA U CTAHAAPTHOC OTKIIOHCHHUEC YU CIIOBBIX Ha60pOB

CrnyyaitHble SKCTIEpUMEHTHI (OTIBITHI) U CIyYailHbIe COOBITHS. DIeMEHTapHbBIE COOBITUS (MCXO0/IbI). BEepOATHOCTH CIy4aifHOrO COOBITHS.

6.2 bnuzocTh 4acToThiM BEpOATHOCTH cOOBITUH. CiyyailHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU. BepositHocTH

COOBITHUH B OIBITaXC PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITUSIMHA

6.3

Onepanuu HaJl COOBITHSMU: TepeceueHne, o0beAMHEHNE, TPOTUBOMNONIOXKHbBIE cOObITUA. J(narpamMmMbl Diinepa. dopMyna ClloXXeHUs

BEPOATHOCTEM




6.4 VYcinoBHas BEpOSATHOCTb. YMHOXKEHHE BeposTHOcTed. JlepeBo ciydaiiHOro jskcrnepumeHnta. dopMyna MNOJIHOW BEPOSTHOCTH.
' HezaBucumeblie coObITHS
6.5 KomOunaropHoe npaBuiio ymMHOxeHus. [lepectanoBku u dakropuan. Yucino coueranuid. Tpeyronpauk [lackams. @opmyna 6uHOMa
' Herotona
6.6 bunapHblii ciydaiiHblif ONBIT (MCIBITAHUE), YeIieX U Heynada. HezaBucumeble ucnbitanusi. Cepus HE3aBUCUMBIX UCIIBITAHUHN JI0 TIEPBOTO
' ycniexa. Cepusi He3aBUCUMBIX UCIIbITaHUN bepHymimn
6.7 Cnyuaiinas BennuunHa. Pacnpenenenue BeposiTHocTel. Jlmarpamma pacnpeaenenus. I[lpumepsl pacnpeneiieHuid, B TOM YHCIE
' reOMeTpUUYECKOeH OMHOMHAIILHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
5 Teopus BEpOsATHOCTEN U CTATUCTHKA
UucnoBble XapaKTEPUCTUKU CIyYalHbIX BEJIMUMH: MATEMATUUYECKOE OXKUAAHUE, TUCIEPCUS] U CTaHIapTHOE OTKIIOHEeHuE. [Tpumepsl
51 MIPUMEHEHUsI MaTeMaTH4YEeCKOTrO OXXKHMJAaHMs, B TOM YMCIE B 3aJayaX W3 MOBCEAHEBHOM XU3HU. MareMaThuueckoe OXUIAaHue
' OMHapHOW ciy4ailHOM BenMYMHBL. MaTemaTnyeckoe OXHJaHWE CYMMbI CIy4alHBIX BEJIMYMH. MareMaTH4ecKoe OXUIaHHe U
JUCTIEPCUsi TEOMETPUUYECKOT0 U OUHOMUAIBHOTO paclpeaeaeHui
5.2 3aKkoH OOJBIIUX YKCET U €T0 POJib B HAyKe, MPUPOE U 00IIecTBe. BEIOOPOUHBIN METOI HCCIeOBaHUM
53 [IpuMepsl HETIPEPHIBHBIX CIyYalHBIX BeaWYUH. [[oHATHE O IUIOTHOCTH pacmpeneieHus. 3ajadud, MTPUBOISIIINE K HOPMATbHOMY
' pacnpeznenenuto. [TonsiTue 0 HOpMaaTbHOM pacHpeeNIeHun

MPOBEPSAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITIPOT'PAMMbBI CPEJHEI'O OBIIET'O OBPA3OBAHUS

Kon

NpoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero o0mero oopa3oBaHus




Brnanenune metogaMu 10Ka3aTeabCTB, aITOPUTMAMH PELICHNUS 3a/1a4; yMEHHe (JOpMYIHPOBATH M OTIEPUPOBATH MOHITUSMU:
olpejieNieHue, aKCMOMa, TEeopeMa, CIIEJCTBHE, CBOWCTBO, MPU3HAK, J0KA3aTeIbCTBO, PaBHOCHUIIBHBIE (POPMYIHPOBKH;
NPUMEHATh UX; YMeHHE (OpMyIupoBaTh OOpaTHOE M MPOTHBOMNOJIOXKHOE YTBEP)KICHHE, MPHUBOAMTH TMPUMEPHl U
KOHTPIPUMEPBI, HCIOIB30BATh METOJ MAaT€MAaTHYE€CKOM HWHAYKIMHU; MPOBOJUTH JOKA3aTEIbHBIE PAaCCYXACHUS IpPHU
pellIeHnH 3a/1a4, OLEHUBATh JOTMYECKYIO NIPaBUIILHOCTh PAcCY)XKIECHUMN; YMEHHE ONEPUPOBATh NOHATUSMU: MHOXECTBO,
IMOAMHOKECTBO, OIlEpallMy HAaJl MHOKECTBAMH; YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapar JUisl OUCaHUs
peanbHBIX TMPOLECCOB W SBJICHUN M NPU PELICHWH 337ad, B TOM YHCIE U3 JPYrUX YYEOHBIX IMPEIMETOB; YMEHHE
OTIepUPOBATH MOHATUSAMU: Tpad, CBSI3HBIN Tpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh U OMUCHIBATH Ipadbl

Pa3IMYHbIMU CIIOCO0AaMU; UCIIOIb30BaTh Ipadbl IIPU PEIICHNUHN 3aa4

YMeHHe OmnepHpoBaTh MOHATUSAMU: HATypaJIbHOE YHMCIIO, LIEJIOE YHUCIO, CTENEHb C LEIbIM II0Ka3aTesieM, KOPEHb
HaTypaJbHOM CTENEHH, CTENEHb C PAllMOHAIBHBIM ITOKa3aTeseM, CTENEeHb C JAEHCTBUTEIbHBIM IOKa3aTeaeM, Jorapupm
4HCJIa, CUHYC, KOCMHYC M TaHI'€HC IPOM3BOJIBHOTO YMCIIA, OCTATOK IO MOAYJIO, PALIMOHAIBHOE YUCIIO, HUPPALUOHAIBHOE
YKCJIO, MHOXKECTBA HATYPAJIbHBIX, LEJIbIX, PALMOHAIBHBIX, ACHCTBUTEIBHBIX YHCEI; YMEHUE HCIIOJIb30BaTh IPU3HAKU
JeIMMOCTH, HAUMEHbIIUI OOLIMI JenuTeNnb U HauMeHblllee o0lee KpaTHOe, alroputM EBkiMza mpu pelieHuu 3ajad;
3HAKOMCTBO C pa3JIMYHBIMU IO3ULIMOHHBIMU CHCTEMAMH CYHMCIICHMS; YMEHUE BBINOJIHATH BBIYUCICHUE 3HAYCHUM U
peoOpa3oBaHus BBIPAXKEHUM CO CTEMEHSIMM U Jiorapupmamu, npeodpa3oBaHus APOOHO-PALlMOHAIBHBIX BBIPAKEHUMH;
YMEHHUE ONEepUpPOBaTh MOHATHSIMHU: MOCIEN0BATEIBHOCTD, apu(MeTHUECcKasi MPOrpeccHsi, reoMeTpuuecKas mporpeccus,
0eCKOHEUHO yOBIBaIOIasi FEOMETPUUECKAsl IPOrPECCHUsl; YMEHHE 331aBaTh MOCIE0BATEIILHOCTH, B TOM YHCIIE C TIOMOLIBIO
PEKYpPPEHTHBIX (OPMYI; YMEHHE ONEpPHPOBATH MOHATUAMHU: KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHMCIIa,
MOJIYJIb M apTyMEHT KOMIUIEKCHOTO YucIa, opma 3arucy KOMIJIEKCHBIX YUCell (FeOMeTpHuecKas, TPUTOHOMETpUYecKast
u anredpandeckas); yMeTh MPOU3BOJUTH apu(MeTHUecKue JeHCTBHS ¢ KOMIUIEKCHBIMU YMCIIaMH; TPUBOJUTH PUMEPHI
WCIIOJIB30BaHNSI KOMIUIEKCHBIX YHCEN; OINEPHUpPOBATh MOHATHAMH: MaTpuma 2x2 u 3%3, onpenenuTenab MaTpHIb,

TCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

Vmenue OINCpHUPOBATH MOHATUAMMU: PALMOHATIBHBIC, UppAallMOHAJIBHBIC, ITOKAa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MHLIeCKI/Ie,

TPUTOHOMCTPHUYCCKUC YpPABHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHHC OICPHUPOBATH IMOHATUAMH: TOXICCTBO,




TOX/IECTBEHHOE NpeoOpa3oBaHUE, YypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHMH M HEPABEHCTB, PAaBHOCHIBHOCTD
YpaBHEHH, HEPABEHCTB U CUCTEM; YMEHUE PELIaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TIOMOILBIO Pa3IMYHBIX IPUEMOB;
pelaTh ypaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C MAapaMEeTPOM; IPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JUIS

PEIICHUA MAaTEMATHYCCKUX 3ada4 U 3a1a4 U3 pa3IMdHbIX obnacreit HAayKH U peanLHoﬁ KHN3HU

YMeHue onepupoBaTh MOHATHAMU: QYHKIHSA, YETHOCTh (QYHKIIUH, TIEPHOANIHOCTh QYHKIMN, OTPAHUYEHHOCTD (DYHKIIUH,
MOHOTOHHOCTh (DYHKIMH, SKCTpeMyM (yHKIMH, HauOoJsblliee W HauMEHbIIEe 3HAUYCHUS (YHKIHMU Ha TPOMEXKYTKE,
HenpepbIBHas (QYHKIMSA, aCUMOTOTHI Tpaduka QyHKIMM, mepBas U BTOpas MPOU3BOIHAS (PYHKIIMH, TEOMETPHUECKHNA U
¢bu3nvYecKkuil CMBICT TTPOU3BOIHOM, MEepBOOOpa3Hast, ONpeAeIEHHbI HHTErpal, yMEHHEe HaXOIUTh aCHMIITOTHI Tpaduka
(GYHKIMH; YMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMBI, NPOU3BEACHHS, YAaCTHOTO W KOMIIO3UIMU (DYHKIMHA, HAXOIUThH
ypaBHEHHE KacaTelbHOW K rpaduKy (QYHKIWH; YMEHHE HAaXOAWTh MPOHM3BOJIHBIC AJIEMEHTAPHBIX (YHKIHIA; yMEHUE
UCIIOJIb30BATh MPOU3BOJHYIO ISl MCCIIeOBaHUS (DYHKIMI, HAXOAUTh HaUOOJBIINE U HAUMEHBIINE 3HAYCHUS (YHKIIUH;
CTPOUTH TpadUKN MHOTOUWICHOB C UCTIOIH30BAHMEM allapara MaTeMaTHIeCKOTO aHaIN3a; IPUMEHATh TPOU3BOIHYIO JUIS
HAaXOJK/ICHHUS HAWIYYIIEero PEelIeHUs] B MPUKIAJHBIX, B TOM YUCIE COIMAIbHO-YKOHOMUYECKUX U (U3UUECKHX 33/1a4ax;
HAXO/IUTh TUIOMAN ¥ 00BEMBI QUTYP C TIOMOIIHIO MHTETPaANIa; MPUBOANUTH IPUMEPHI MATEMAaTHIECKOTO MOICIIMPOBAHMUS C

MOMOIIBIO AU(PepeHInaTbHbIX YpaBHEHUI

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK yHKIMH, oOpaTHass QYHKIMS, KOMIO3ULUS QYHKIUH, TUHEHHas QyHKIMS,
KBaJpaTU4Hasi (YHKLHMS, palloOHaIbHAs (QYHKUUS, CTENeHHas (QYHKIHSA, TPUTOHOMETpUYECKHe (YHKLUHU, OOpaTHbIE
TPUTOHOMETPUYECKHE (PYHKIIMHM, MTOKa3aTeabHas U jorapudmuueckas QpyHKIMH;, YMEHUE CTPOUTh I'paUKH H3y4EHHBIX
(GyHKUMH, BBINONHATH NpeoOpa3oBaHus IpaduKoB (QYyHKIMHM, HCMONB30BaTh IpadUKd s HU3yYEHUsS IPOLECCOB H
3aBUCHMOCTEH, IPH pEeUIeHUH 3a/1a4 U3 APYTrUX Y4eOHBIX IPEIMETOB U 33/1a4 U3 PeabHOM KU3HU; BbIpaXkaTh GopMyIaMu
3aBHCHUMOCTH MEX]ly BEJTMUMHAMMU; UCTIOIb30BaTh CBOMCTBA U rpaduku GYHKIMHN 7S pellieHHs] ypaBHEHH, HEPaBEHCTB U
3ajla4 ¢ mapaMmeTrpamu; “300pakaTh Ha KOOPJIMHATHOW IJIOCKOCTH MHOXKECTBA PELICHUM ypaBHEHUM, HEPABEHCTB U UX

CUCTEM

YMmenue peuraTb TCKCTOBBIC 3a/la4d PA3HBIX TUIIOB (B TOM YHCJIC HA NPOUCHTHI, JOJHW W YaCTH, HA ABUIKCHUC, pa60Ty,

CTOMMOCTb TOBApOB M YCJIYT, HAJIOTH, 3aJ]aul U3 00JIaCTH YIpaBIEHUS JTUUYHBIMUA U CEMEHHBIMH (PUHAHCAMMU); COCTABIISATH




BBIPpAXKCHUSA, YpaBHCHHA, HCPABCHCTBA W HMX CHCTCMbI II0 YCJIIOBHIO 3aJadd, HCCICAOBATH IMOJTYUYCHHOC PCHICHUC U
OLICHUBATb HpaBI[OHOI[06HOCTB pPE3YyIbTaTOB;, YMCHHUE MOACIHUPOBATH PCAJIBHBIC CUTyallMH Ha SA3BIKC MAaTCMAaTHKH,
COCTAaBJIAATH BBIPAKCHUSA, YPABHCHH A, HCPABCHCTBA U UX CUCTCMBI 11O YCJIIOBHIO 3a/1a4, UCCIICAOBATH ITOCTPOCHHBIC MOACIIN

C HCIIOJIb30BaHHUEM allllapara aireopbl, UHTEPIPETUPOBATH NOTYYEHHBINH pe3yabTaT

YMeHue onepupoBath MOHATHAMU: cpeaHee apudmeTnyeckoe, MeInaHa, Hauboblllee 1 HauMEeHbIIIee 3HaUeHUs, pa3Max,
JUCTIEPCHUs, CTaHJAPTHOEC OTKJIOHEHUE YHCIIOBOTO HA0Opa; yMEHHE U3BIIEKAaTh, HHTEPIPETUPOBATH WH(GOPMAIIUIO,
MIPE/ICTABICHHYIO0 B TaOJNMIaX, Ha AMAarpaMMmax, rpadukax, oOTpakalollyl0 CBOWCTBA pealbHBIX MPOLIECCOB U SIBJICHHIA,
MIPEJICTaBIATh WH(OOPMAILIUIO C MTOMOIIBI0 TAOJWII U JUarpaMM; HCCIICIOBAaTh CTATUCTHYCCKHE JAHHBIC, B TOM YHUCIE C
MIPUMEHEHHEM TpaUuecKUX METOJOB U 3JEKTPOHHBIX CPENICTB; rpadUuecK MCCIIEOBATh COBMECTHBIE HAOIIOACHHS C

IIOMOILBIO AUarpaMM PacCEUBAHHUsS U IMHEWHON PErPeECCU

YMeHue onepupoBaTh NOHATHAMMU: CIIydailHbIN OIBIT U CIIy4ailHOE COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITUS; yMEHHE
BBIUUCIIATH BEPOSITHOCTH C HCIIOJIB30BaHUEM TIpaUYecKHX METOAOB; MPUMEHATh (OPMYIBI CIOXKEHUS U YMHOXKEHHS
BEPOSATHOCTEH, (popMyny MOITHON BeposTHOCTH, (popmyny bepHymiu, koMOMHaTOpHBIE (DAKThl U (OPMYIIbI; OLIEHUBATD
BEPOATHOCTH pPEAJBbHBIX COOBITUH; YMEHHE OINEepUpOBAaTh TMOHATUSAMU: ClIydaiiHas BeJNIMYMHA, paclpeeeHue
BEPOSATHOCTEH, MaTeMaTHUECKOe OKUAAaHUE, TUCIEPCHUsS M CTAaHAAPTHOE OTKJIOHEHHE CIy4alHON BETWMYMHBI, (YHKIUH
pacupeneneHns ¥ INIOTHOCTH PaBHOMEPHOTIO, MOKAa3aTEIbHOTO U HOPMAJIBHOTO PaCHpeaesIeHH; YMEHUE UCIIOIb30BaTh
CBOMCTBA M3YYEHHBIX PACHpeeNeHUH Il pelieHHs 3a/1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH OOJIBIIMX YUCEI, METOJIbI
BBIOOPOYHBIX HCCIIEOBaHUM; yMEHHE NPUBOAMTH NPUMEPHI MPOSIBICHHUSA 3aKOHA OOJBIIMX YHUCEN B MPHUPOAHBIX U
OOIIIECTBEHHBIX SIBICHHUSX; YMEHUE OINEpPUpPOBATH IOHATHUSMHU: COUYETAHUE, TMEPECTaHOBKA, YMCJIO COYETAHUH, YHUCIO
nepecTaHoBoK; OMHOM HblOTOHA; yMeHHe NMPUMEHSITh KOMOMHATOpHbIE (DAKThl U pacCyKICHHs Ui pelleHHs 3a]ad;
OLIEHUBATh BEPOSTHOCTH PEANbHBIX COOBITH; COCTABIATh BEPOSTHOCTHYIO MOJENb U MHTEPIPETUPOBATH IMOJIYYSHHBIH

pe3ynbTat

YMeHue onepupoBaTh MOHATHAMH: TOUYKA, MpsiMasi, MNIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA yIia, MIIOCKUI
yrojl, JBYTPAHHBIA Yyroj, TPEXTPaHHBIA yroj, CKPEIIMBAIOIIMECs NpsSMbIE, MapajUIeIbHOCTh U MEPIEHAUKYISPHOCTD

MPSAMBIX M IUIOCKOCTEW, Yroia MeXAYy MNPSAMBIMH, Yrojdl MEXAy NPAMOW M IUIOCKOCTBIO, YIOJI MEXAY IIOCKOCTSIMU,




pacCTodHrue OT TOYKHM OO0 IIJIOCKOCTHU, PACCTOAHUC MCKAY IMPAMBIMHU, PACCTOAHHUEC MCKAY IIJIOCKOCTAMH, YMCHHC
HCIIOJIB30BAaTh IIPH PCIICHUH 3a1a4 N3YyYCHHBIC (baKTBI " TCOPEMBI INIaHUMETPUHU, YMCHHUE OLICHUBATh Pa3sMEPhI 00BEKTOB
OKpYyXKaromero Mupa, CTpOUTb MATCMATUYCCKHUC MOACIU C IOMOIIBIO I'€COMCTPHUYCCKUX MMOHATUH U BCJIMYHH, PCIIATh

CBA3aHHBIC C HUMU IIPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBarh MOHATUSAMU: IUIOWAAL (GUTYPBl, 00BEM (QUIypbl, MHOTOTPAHHHUK, MPABHJIbHBII MHOTOTPaHHUK,
CeueHHEe MHOTOTpaHHUKA, Ky0, Mapajiesienurie]], pu3Ma, mupamMua, Gurypa u HoBepXHOCTh BpAIICHHSI, IMIITUHIP, KOHYC,
map, cdepa, miomanab cdepbl, MIOMAAs, MOBEPXHOCTH MUPAMHIBI, MPU3MBI, KOHYCa, IMIMHApA, 00BEM Kyoa,
MIPSIMOYTOJIBHOTO TapaJUIeNICIINIIENA, IMPAMHUJIBI, IIPU3MBbI, [IWIMHIPA, KOHYCa, [apa, pa3BEPTKA MOBEPXHOCTH, CEYEHUS
KOHyCa U IWJIWHApA, NapauielbHble OCH WM OCHOBAaHUIO, CEYCHHE Ilapa, IIOCKOCTh, Kacaromascs chepsl, HUIHHIPA,
KOHYCa; YMEHHUE CTPOUTh CEUYCHHE MHOTOI'PAHHUKA, N300pakaTh MHOTOTPAHHUKH, (DUTYPBI U IOBEPXHOCTH BPAIICHHUS, UX
CEUeHHUs, B TOM YHCIE C IMOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHITh CBOWCTBA T€OMETPUYECKHX (uUryp,
CaMOCTOSITENILHO (OPMYJIMPOBATH OINPEACICHUS U3y4aeMbIX (UTYp, BBIABUTATH THUIIOTE3BI O CBOMCTBAX W TpPU3HAKAX
reOMEeTpUUYECKUX QPUTYp, OOOCHOBBIBATh UM OIIPOBEPraTh MX; yMEHHUE MPOBOAUTH KJIaCCUPUKAIUIO GUTYD MO pa3TUIHBIM

IIpHU3HaKaM, BBITIOJIHATH H€06XOI[I/IMI)I€ AOMNOJHHUTECIbHBIC ITIOCTPOCHUA
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YMenue onepupoBaTh MOHATUSAMU: ABM)KEHHE B IIPOCTPAHCTBE, MapajlIebHbIA IEPEHOC, CHMMETPHSI HA IJIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUE MOA00US, MOAOOHBIE (PUTYPBI; YMEHHE pAaclio3HaBaTh paBHbIE U IMOJI0OHbBIE
¢burypsl, B TOM 4Hcie B MPUPOJIE, UCKYCCTBE, apXUTEKType; MCIOJIb30BaTh T€OMETPUYECKHE OTHOIIECHUS NP PEIICHUH
3aJ1a4; HaXOJUTh T€OMETPUYECKHUE BEIMUUHBI (JJIMHA, YTOJl, IUIOIa b, 00bEM) MPU PELICHUH 3a7ad U3 JPYruX y4yeOHbIX
NPEIMETOB U M3 PEalbHOM JKHW3HU; YMEHHE BBIYMCIATH M€OMETpUYECKHE BEIMYUHBI (JUIMHA, Yrodj, IJIOHIagb, 00bEM,
IJI01maab HOBerHOCTI/I), HCIIOJIB3YsA M3YUCHHBIC (bOpMy.TII)I U METOABI, B TOM YHCJIC: IUIOHIalb IMOBEPXHOCTU IMUPAMUIBI,
NPU3MBI, KOHYyCa, IWIMHApA, IUIOMAab cdepbl; 00bEM Kyba, MpSMOYTOJBHOTO Hapajulelenuneaa, TUpaMUuIbl, PU3MBI,

IWJIMH/IPpA, KOHYCA, IIapa; yMEHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOIOOHBIX (hUTYP
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Vmenue OIICPHUPOBATE IMOHATUAMH: HNPAMOYroJIbHasd CHUCTEMAa KOOpAWHAT, BEKTOP, KOOPAHWHATBI TOYKH, KOOPAMWHATEHI

BCKTOpPA, CyMMa BEKTOPOB, IPOU3BCACHUEC BECKTOPA Ha YHUCJIO, PA3JIOKCHUC BCKTOPA IO 6a3Hcy, CKaJIApHOC MPOU3BCACHUC,




BCKTOPHOC HNPOU3BCACHHUEC, YIroJl MCKAY BCKTOpaMU; YMCHUC HCIIOJIB30BATbh BGKTOpHLIfI n KOOpI[HHaTHBIfl METOA MJIA

PEIICHUS T€COMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘{C6HI)IX mpeaAMETOB
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VYMeHue BbIOMpaTh MOAXOIAIIMNA METOJ Ui pelleHMs 3a7ayd; NOHMMaHHME 3HAUYMMOCTH MaTeMaTHKUd B M3Y4YEHUU
MPUPOJHBIX M OOIIECTBEHHBIX MPOIIECCOB M SIBJICHUH; yMEHHE pAaclO3HaBaTh MPOSBICHHWE 3aKOHOB MAaTEMATUKU B

HCKYCCTBE, YMEHHE MPUBOJAUTH TPUMEPHI MATEMATHUECKUX OTKPBITUI POCCUHCKON U MUPOBOM MaTeMaTHUECKON HayKH

HEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'3 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yuciia v BEIYUCIEHUS
11 Harypanbnble u nensle uncia. Ilpu3Haku AeIMMOCTH LEeNbIX Yncell
1.2 Panmonanbubie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TIPOLIEHTHI, OECKOHEUYHbIE TEPUOAUYECKHIE Jpodu
1.3 Apudmerndeckuii KOpeHb HATYpaIbHOH cTeneHu. JefdcTBrs ¢ apuMETHUYECKUMH KOPHIMHU HATYPAIbHOM CTETICHU
14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHb ¢ palnoHaIbHBIM NoKa3zaTeneM. CBONWCTBA CTENEHU
15 CuHyc, KOCUHYC ¥ TAaHT'€HC YMCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm uucina. JlecATHUHbIE U HATYPAJIbHBIE JIOTapUPMBI
17 JeiicTBuTenpHble uucia. ApudmMeTHyeckue onepanuu ¢ JeHCTBUTENbHBIMU uuciaMu. [IpuOarkEéHHbIE BBIUMCIIEHUS, MpPaBUIIa
' OKPYTJICHUS, TPUKUKA U OLIEHKA Pe3yJbTaTa BEIYUCICHHIH
1.8 [TpeoGpa3oBaHue BhIpAKCHUI
1.9 KommuiekcHbie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenblie u 1poOHO-paIOHAIbHBIE YPaBHEHUS
2.2 HppannoHaibHble YpaBHEHHS




2.3

TpuronomeTrpuyeckue ypaBHEHHS

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 [enbie U QPOOHO-PAIMOHAIBLHBIC HEPABEHCTBA

2.6 WppanuonaibHbie HEpaBEHCTBA

2.7 [Toka3zarenbHble U TOrapupMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HEpaBeHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuiia cucTeMbl JTMHEHHBIX YpaBHEHUH. OnpeaeanTenb MaTPULIbI
3 QOyHKIUHU U TpapUKU

31 Oyuknus, crnocodsl 3amanus ¢yHkuuu. ['padux ynkuumu. Bzaumuo oOpathbie ¢yHKIuH. YETHBIE M HEUYETHBIC (PYHKITHH.
' [Tepuonuueckue GyHKIUU

3.9 Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHMH ¢yHkuuu. Hymu ¢ynkmuu. IlpomexyTkn 3HakonmoctossHCTBa. [IpomexyTku
' MOHOTOHHOCTH (QyHKIIMHU. MakcUMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonbiee n HauMeHbllee 3HaueHHe (PyHKIIMU Ha TPOMEXYTKe

3.3 Crenennast GyHKIHSI C HATYpaJIbHBIM U TIeJIbIM TToKa3aTesneM. E€ cBoiicTBa u rpadguk. CBoiicTBa U rpaduk KOpHS N-OU CTENEeHU

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH

3.5 IMokazarenbHas u orapudmudeckas QyHKIHH, UX CBOMCTBA U rpadukn

3.6 Touku paspsiBa. AcuMnToTsl rpadukoB pyHKuu. CBoOCTBa PYHKIINNA, HENPEPHIBHBIX HAa OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEN

3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. Gopmyina CI0XKHBIX TPOIIEHTOB
4 Hauana marematnyeckoro aHaamsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (DYHKIMNA




[IpumeHeHre NPOU3BOAHON K UCCIEOBaHMIO (YHKIUH Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxkneHue HauOonbIIero u

42 HAMMEHBIIETO 3HAYeHUs (PYHKIIUU HAa OTPE3KE
4.3 [TepBooOpaznas. Muterpan
5 MHosxecTBa U JIOTHKA
51 MHoXxecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 T'eomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPALLEHUS
7.5 KoopauHaTs! 1 BEKTOPBI
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