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INOACHUTEJIBHAA 3AIINCKA

VY4eOHblil kKypc «BepoATHOCTh U CTATUCTUKA» YIIIyOJEHHOTO YPOBHS SIBISIETCS MPOJOJIKEHUEM
U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YriiyOJIEHHOTO YpOBHS Ha YPOBHE CPEAHETO OOIIero
oOpa3zoBaHus. Y4eOHBII Kypc MpeaHa3HadeH Jis (pOpMUPOBAHUS Y OOYYAIOUIMXCS CTaTHCTUYECKOMN
KyJIbTYypbl W IIOHMMaHHs POJIM TEOPUM BEPOATHOCTEH KaK MaTEMaTUYECKOIO HMHCTPYMEHTAa JUIs
U3YYEHHUS CIy4allHbIX COOBITMH, BenMuuH U mporeccoB. [lpu wu3ydeHun kypca oboramarorcs
NPEJCTaBICHUS OOydYalomUXcss O METOAaX HCCICIOBaHUS WM3MEHYMBOTO MHpPA, Pa3BUBACTCS
MOHUMAaHUE 3HAYUMOCTH U OOIIHOCTH MaTeMaTUYECKUX METOOB MO3HAHMS KaK HEOThEMJIEMOM 4acTh
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTI'O MUPOBO33PEHUS.

Copepxanue ydeOHOrO Kypca HAmpaBlIE€HO Ha 3aKpelyieHHe 3HAHUM, IMOJIYYEHHBIX MpH
U3YYCHUU Kypca Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHWs, M HA Pa3BUTHE MPEICTABICHHUA O
CIy4yalHBIX BEJIMUYMHAX W B3aUMOCBS3SX MEXAY HHMHM Ha BAXKHBIX MPUMEpPaX, CHOKEThI KOTOPBIX
MOYEPIHYTHl U3 OKpYyXkaromiero mupa. B pesynprate y oOyyarommxcs I0JDKHO CHOPMUPOBATHCS
IpeJICTaBIeHUE O Hanbosee ynoTpeOUTENbHBIX U OOIIUX MaTEeMaTHUYECKUX MOJENSAX, UCIOJIb3yEeMbIX
JUISl OMHMCAHMS AHTPONMOMETPUUYECKHX U AeMOorpadUyecKUX BETUYHH, MOTPEIIHOCTEH B pa3IMYHbIC
pola HM3MEpPEHUsX, IUTEIBHOCTH OC€30TKa3HOW pa0OThl TEXHUYECKHX YCTPOMCTB, XapaKTEPHUCTUK
MacCOBBIX SIBJICHUW W TPOILECCOB B oOImIecTBe. YUeOHBI Kypc sBisercsa 0a30il ns OCBOEHUS
BEPOATHOCTHO-CTATUCTUYECKMX METO/0B, HEOOXOIUMBIX CHEIUAINCTAM HE TOJBKO HHKEHEPHBIX
CIEIUATBLHOCTEH, HO TaKKe COLMAIBHBIX M TICUXOJOTUYECKHUX, IOCKOJIbKY COBPEMEHHBIE
OOIIIECTBEHHBIC HAYKW B 3HAYMUTEJILHOM MeEpe HCMOJB3YIOT ammapar aHajinu3a OOJIBIINX JTaHHBIX.
[lenTpanpHyt0 dYacTb Yy4eOHOrOo Kypca 3aHUMaeT OOCYKJIEHHE 3aKOHA OONbIIUX YHCEeNl —
byHIaMEHTAIbHOTO 3aKOHA MPUPOIbl, UMEIOIIET0 MaTeMaTHIECKYI0 (hOopMaln3aluio.

B cooTBeTcTBHEM ¢ yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTE H
CTaTHCTHUKA» Ha YrIIyOJEHHOM YPOBHE BBIJICIICHBI OCHOBHBIE COJEp)KaTelbHbIe TUHUU: «CiydaiiHbie
COOBITHSI U BEPOATHOCTH» U «CiydaiiHble BETUYUHBI M 3aKOH OOJIBIINX YHCET.

[ToMHMMO OCHOBHBIX JMHUN B y4eOHBII KypC BKIJIIOUEHBI AJIEMEHTHI TEOPUU TpadoB U TEOPHUH
MHOECTB, HEOOXOJMMBbIE JUIsI TIOJTHOLIEHHOTO OCBOCHHS Marepuasia JIaHHOTO Yy4eOHOro Kypca H
CMEXHBIX MaTEeMaTUYECKUX YI€OHBIX KYPCOB.

Copepxanne nuHUH «Ciy4aiiHble COOBITUS U BEPOSTHOCTU» CIYXKUT OCHOBOW s
dbopMupOBaHUS TPEACTABICHUI O paclpeielieHUH BEpOSTHOCTEH MeEXAy 3HAYCHHSIMH CIy4alHBIX
BEJIMYMH. BakHYyI0 4acTh B 3TOM COAEPKATEIBbHOM JMHUM 3aHUMAET M3YYEHHE T'€OMETPHYECKOr0 M
OMHOMHAIBLHOTO pacHpeeIeHnid U 3HAKOMCTBO C WX HENPEPBHIBHBIMU aHAJIOTaMU — MOKa3aTeIbHBIM U
HOPMAaJIbHBIM paclpeIeICHUsIMH.

TeMmbl, CBsi3aHHBIE C HENPEPHIBHBIMU CIYYalHbIMU BEIUYMHAMU U pacHpeelCHUsMH,
AKIICHTUPYIOT BHUMaHUE OOYYarONIMXCsl Ha ONMHUCAHUM M MU3YUYECHUU CITyYalHBIX SIBJCHUN C TTOMOIIBIO
HEeNpepbIBHBIX  QyHKIMHA. OCHOBHOE€ BHHMMAaHHE YACHSETCS IOKAa3aTeIbHOMY W HOPMaJbHOMY
pacupeneneHusM.

B yuebHOM Kypce mpenycMaTpuBaeTcsl 03HAKOMUTEIBHOE N3YUCHUE CBSI3U MEXKIY CydalHBIMU
BEJIMUYMHAMU U OMHUCAHUE ITOW CBSI3U C MOMOIIBI0 KOIPPHUIIMEHTa KOPPETSALUU U €r0 BEIOOPOYHOTO
aHajora. DTH JJIEMEHTBI COJIEP)KaHMs Pa3BUBAIOT TeMy «/lnarpamMmel paccenBaHus», U3YYEHHYIO Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30oBaHus, 1 BO MHOTOM OTIMPAIOTCS HA CBEJICHUS U3 KYPCOB anreOpbl 1
TEOMETPHUH.

Emé onuH sneMeHT conaepxaHus, KOTOPBIM MIpelnjaraercss Ha O3HAKOMUTEIBHOM YpPOBHE —
MOCJIEIOBATEILHOCTh CIIYYaHBIX HE3aBUCHUMBIX COOBITHI, HACTYNAIOMIUX B EIWHUILY BPEMEHH.
O3HakoOMJICHHE C pacIpeiesieHHeM BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUM HOCHT Pa3BUBAIOIIHI



XapakTep W SBIAETCS AaKTyaJbHBIM I Oyaymux aOuTYypHEHTOB, NOCTYHAIOMIUX Ha Yy4yeOHbIE
CTEUATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, TICUXOJIOTHEN M YIIPABICHUEM.

Ha w3ydenume ydeOHOro kypca «BeposTHOCTP M CTaTHCTHKa» Ha YIIIyOJIEHHOM YpOBHE
orBoautcst 68 uvacos: B 10 kmacce — 34 yaca (1 yac B Hegemo), B 11 kmacce — 34 yaca (1 gac B
HEJICTIIO).

COAEP KXAHUE OBYYEHUSA

10 KJIACC

I'pad, cBsa3HbIM Tpad, myTu B rpade: nukibl u rend. CteneHs (BaJeHTHOCTH) BepIIHHBL. [ padsb
Ha IJIOCKOCTH. /[epeBbs.

CrnyualiHple SKCIIEPUMEHTHI (OMBITBI) W CIIyYailHBIE COOBITHSA. DIJIEMEHTApHBIC COOBITHS
(ucxozpl). BeposiTHOCTH citydaifHOro coObITHA. bBIM30CTH YacTOTBI M BEPOATHOCTH COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuu Haja COOBITUAMHU: TEpecedeHHe, OOBbEIWHEHHUE, IPOTUBOIOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cl0KeHUsI BEPOATHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpOSTHOCTEW. JlepeBO CiaydallHOro 3KCIEpPUMEHTA.
®opmyna noiaHou BepoaTtHocTH. Popmyna baiieca. HezaBucumbie coObITHS.

BunapHblii cirydaiiHblil ONBIT (MCHIBITAHUE), yeIleX U Heynada. He3aBucuMmele ucnbitanus. Cepust
HE3aBUCHMBIX HCIBITAaHWNA 110 TmepBoro ycmexa. IlepectaHoBku um (akrtopuan. Umciao codeTaHuid.
Tpeyronsauk [Tackans. @opmyna 6maoma HeroToHa.

Cepus He3aBUCUMBIX UcTbITaHUN bepHyun. CiydaiiHblil BBIOOp U3 KOHEUHOW COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BepostHocTell. Jlnarpamma pacnpeznenenus. Onepauun
HaJl CIy4YailHbIMU BelIMYMHaMH. buHapHas ciydaiiHas BeinuunHa. [IpuMepsl pacnpeneiieHuid, B TOM
YHCIIe TEOMETPUIECKOEe U OMHOMHAIBHOE.

CoBMecTHOE  paclpeneineHue JByX ClydailHbIX BenuuuH. Hes3aBucumble —ciayvaiiHble
BeJIMYMHBL. MaTreMaTH4eckoe OXUJaHWE CIy4ailHOW BenuuyuHbl (pacmpenenenus). [Ipumepst
IPUMEHEHHUS MaTeMaTHYeCKOro OXKUIaHHs (cTpaxoBaHHe, joTepes). MaTtemarnuyeckoe OXHIaHUE
OuHapHOM ciyyallHOM BeJWYMHBL. MaTemMaThuyecKoe OXUAAHME CYMMBl CIy4allHBIX BEJIHYHMH.
MareMaTHuecKkoe 0’KUAaHNe Te€OMETPUYECKOr0 1 OMHOMHUAIILHOTO PAaCIpeeIeHHM.

Jucnepcuss U cTaHAApTHOE OTKJIOHEHHE ClyyailHOM BenumuMHbl (pacnpezneneHus). Jucnepcus
OuHapHOM ciy4yailHOM BeNIMYMHBL. MaTeMaThyeckoe 0)KHMJaHUE MPOU3BEACHUSI U JUCIIEPCHUS CYyMMBbI
HE3aBUCHUMBIX CIIy4alHbIX BeIMYMH. Jlucmepcus W CTaHJApTHOE OTKJIOHEHHWE OWHOMHAIBHOTO
pacupenenenus. Jlucnepcus U CTaHAAPTHOE OTKJIOHEHHUE FEOMETPUYECKOIO PaCIIPEICICHUs.

11 KUIIACC

HepasenctBo YUeoOniméBa. Teopema UebOnimeéBa. Teopema bepuymiu. 3akoH OONBIIMX YKCET.
Bribopounslii Meron wuccienoBaHuil. Bribopounble XxapakrepucTukd. OlEHHMBaHHE BEPOSTHOCTH
COOBITUSL TIO BBIOOPOYHBIM JaHHBIM. IIpoBepka MPOCTEMIINX TUMOTE3 C MOMOIIBI0 HM3YYEHHBIX
pacipeneneHuin.

HemnpepsiBHble  citydaiiHple BenuuuHbl. [Ipumepsl. @DyHKIMSA MUIOTHOCTH BEpPOSITHOCTH
pacnpeneneHusi. PaBHOMEpHOE pacnpenesieHue MW €ro CBOWCTBa. 3ajaud, MNPUBOASIIME K
MIOKAa3aTeIbHOMY paclpeeNICHUI0. 3a/1auM, IPUBOJALINE K HOPMAJIBHOMY pacipeneicHuio. OyHknus
IUIOTHOCTH BEPOSTHOCTH IIOKA3aTENbHOIO pacrpeneneHus, (YHKIHUS IUIOTHOCTH BEpPOSITHOCTH
HOpMaJIbHOTO pacrpeaeneHus. OyHKIUS IUIOTHOCTU U CBOWCTBAa HOPMAJIBHOTO pacIipe/ieIeHHs.

[TocnenoBaTeIbHOCT,  OJMHOYHBIX HE3aBUCHUMBIX  COOBITHH. 3ajaud, TMPUBOIANINE K
pacupenenenuro I[lyaccona.



KoBapuanus aByx cinydaiiHeix BennuuH. Kosadduuument nuneitnoi xoppemnsiiuu. CoOBMECTHbIE
HaOMIOZICHUST IBYX BeIW4WH. BbIOOpouHbIi K03 dULIMeHT Koppensaiuu. Paznuane Mexny JTuHEeHHOM
CBSI3BIO U TIPUYHUHHO-CIICICTBEHHOW CBs3b10. JIMHEWHHAsT perpeccus, MeTo/I HAMMEHBIIINX KBA/IPaToB.

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YUYEBHOT'O KYPCA «BEPOSATHOCTD
M CTATUCTHKA» (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTb I'PAXKJIAHCKOW MO3UIMK OOYYarOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUHCKOTO OOIIeCTBa, MPEACTABICHHE O MAaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHIA, MPOLEIYp TPaXKAAaHCKOTO 0O0mecTBa (BBIOOPHI, OMPOCHl U JIPYTOE),
YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBMM C UX (YHKUMIMU U
Ha3HauYCHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUNCKON TIpa)KAAHCKOW MJEHTUYHOCTH, YBaXEHHUS K MPOLUIOMY U
HACTOSIILIEMY POCCUICKOW MaTeMaTUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTUXKEHUSM POCCHUHCKHUX
MaTeMaTHKOB M POCCUHCKON MaTeMaTHYeCKOW IIKOJIbI, UCIIOJIb30BaHUE 3TUX JOCTUKEHUH B JPYIHX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCHMCKOro Hapojaa, cpOpMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHUs, ITUYECKOIO MOBE/ICHUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHHEM JTIOCTHKEHUN HAayKH U
JESATENIbHOCTBIO YYEHOI0, OCO3HAHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

JCTETUYECKOE OTHOUIEHHE K MHUPY, BKIIOYAs ICTETUKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pELIeHUH, pacCyKAECHUH, BOCIPUMMYHMBOCTH K MaTEMATHYECKMM AacCHeKTam
Pa3IUYHbBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHS NMPHUMEHATh MaTeMaTHUECKHE 3HAHHMs B MHTEpEcax 370pOBOr0 U
6e3omacHOro o0pasa »KU3HU, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3/I0POBBIO (310pOBOE HMHUTAHUE,
cOaaHCUPOBAaHHBIM PEKUM 3aHATUN M OTAbIXA, peryjspHas Qu3ndeckas aKTUBHOCTB), (pu3mueckoe
COBEPUIECHCTBOBAHKE MIPH 3aHITHUSIX COPTUBHO-03/J0POBUTEIBLHOM €S TEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAHUE LIEHHOCTH TPYAOJIIOOUS, MHTEpeC K pa3iMyHbIM cdepam
npohecCUOHATIBHON JESATENIbHOCTH, CBA3aHHBIM C MaTeMaTUKOW U €€ MPWIOKEHUSIMH, yMEHUE
COBEpINIATh OCO3HAHHBIM BHIOOP Oynymied mpodeccuu U peaqu30BBIBATH COOCTBEHHBIC JKU3HEHHBIE
IUTaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO Ha
IOPOTSKEHUM BCEH KM3HU, TOTOBHOCTb K AKTUBHOMY YYAaCTHUIO B PEIICHUM INPAKTUYECKUX 3ahad
MaTeMaTUYECKON HAIpaBIEHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh ~ JKOJIOTUYECKOM  KYyJIbTYphl, TMOHMMAaHHE  BIUSHUSA  COLMAIBHO-
HSKOHOMHYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOJTHON U COLMAIBHON CpeJibl, 0CO3HAHUE TI00aIbHOr0
XapakTepa HJKOJIOTMYECKUX MpoOJIeM, OpUeHTalus Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUHM s
pelieHus 3a7a4d B 00JIaCTH OKPYKAIOLIE cpe/ibl, IITaHUPOBAHUE MTOCTYIIKOB U OLEHKH UX BO3MOYKHBIX
MOCJIEACTBUI JJISI OKPYKAKOLIEN CPEIbI;

8) neHHOCTH HAYYHOI0 O3HAHMA:



c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKd M OOLIECTBEHHOM MPAKTHKH, IOHUMAaHHE MAaTeMaTHMYECKOW HAyKH Kak c(epbl ueoBEYeCKOi
JESATECIIBHOCTH, TAllOB €€ Pa3sBUTUSA M 3HAYMMOCTH JI Pa3BUTHs LIMBWIN3ALMH, OBIAJCHUE S3BIKOM
MaTeMaTUKd M MaTEeMaTHMYECKOM KyJIbTypoll Kak CpeACTBOM IIO3HaHMsS MHpa, T'OTOBHOCTb
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENIBbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/1bHBbIE YHHBeEPCcAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHATHIA,
OTHOIICHWHA MEXJy TOHATUAMH, (HOPMYIUPOBATH OMNpPEIEICHHUS IOHSATHH, YCTaHABIWBATH
CYIIECTBEHHBIA MPHU3HAK KJIACCU(UKAIMKA, OCHOBAaHUS JUIsi OOOOIICHHWS W CpPaBHEHUS, KPUTCPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBAaTH M MPEOOPa3OBbIBATh CYXKACHUSA: YTBEpAUTENbHbIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

BBISBJISITH MATEMaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS B (aKTax, TaHHBIX,
HAOMIOJIEHUSIX U YTBEPXKIEHUSX, IMpenjaraTb KPUTEPUU JJS BBIABICHUS 3aKOHOMEPHOCTEH U
MNPOTHUBOPEUHNL;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHH 110 aHAJIOTHH;

MPOBOAMUTH CaMOCTOSITENIBHO JO0Ka3aTeNbCTBA MATEeMAaTUYECKUX YTBEPXKICHHUH (IIpsAMbIe U OT
MPOTUBHOTO), BBICTPAMBATh apryMEHTALIUIO, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BEIOMpaTh CIOco0 pemieHus y4eOHOUW 3amadu (CpaBHUBATH HECKOJIBKO BAapHAHTOB PEIICHWS,
BbIOMpaTh HanOoJee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCKue AeiCTBHSA:

WCIIOJIB30BaTh BOIPOCHl KAaK WCCIIENOBATEILCKUI HMHCTPYMEHT IO3HAHMS, (OPMYIHPOBATH
BOMPOCHI, (UKCHUPYIOLIME TMPOTHUBOpPEYUE, TMpOoOJeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIUTh CAMOCTOSATENbHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAaHUE M0 YCTAHOBJIEHUIO
0COOEHHOCTEN MaTeMaTH4YEeCKOTO OOBEKTa, SIBJICHUS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00beKTaMU, IBJICHUSMH, TTPOIIECCAMMU;

CaMOCTOSITENbHO (popMynTUpOBaTh OOOOIIEHHMS W BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HAOMIO/IEHUs, WCCIEIOBAHMs, OLIEHWBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX pE3yNbTaTOB, BHIBOJIOB U
0000111eHHI];

MIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIABUTATH MPEIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISBJIITH JAePUIMTHEI MHPOpPMAIMHU, JAHHBIX, HEOOXOMUMBIX IS OTBETAa Ha BOMPOC M s
pelieHus 3a1a4u;

BBIOMpAaTh ~ WHGOPMAIMIO W3  WCTOYHMKOB  PA3IMYHBIX  THIOB,  aHAJIW3UPOBATH,
CUCTEeMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3ITUYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYpUpOBaTh HMH(OpPMAILIMIO, MPEACTABIATh €€ B pa3iMYHbIX (HopMax, HITIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh HHPOPMAIIHH 110 CAMOCTOSITEIbHO C(HOPMYTUPOBAHHBIM KPUTEPHSIM.



KoMMmyHnKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Oo01menue:

BOCIIPUHUMATH U (OPMYIIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSMH U LEISIMU OOIICHHS,
SICHO, TOYHO, FpaMOTHO Bblpa)KaTb CBOHO TO‘-IKy 3peH1/151 B yCTHBIX U IIHMCBbMCHHBIX TCKCTaX, AaBaTb
IIOSICHCHUS 110 XOIIy peH_IeHI/ISI 3aJadu, KOMMGHTHpOBaTB HOJIyT{eHHBIfI pe3yJIBTaT;

B X0JIc OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI,
perraeMoi 3aja4d, BBICKA3bIBaTh HJCH, HAIICIICHHBIE HA TIOMCK PEIICHUS, COMOCTABISTH CBOH
CYXKJEHHUS C CYXICHUSAMH JPYI'MX Yy4YacTHUKOB JAMajiora, oOHapyKWBaThb pa3IU4he U CXOJACTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyTUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEACTABISITG  PE3YJbTAaThl PEIICHUS 3aJadd, OKCIIEPUMEHTa, HCCISIOBaHUsSA, IPOCKTA,
CaMOCTOSTENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3a7ad IMPE3CHTAMH W OCOOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHHBepPcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTAaBIIAATh IUIAH, QJITOPUTM pEHICHUS 3aJa4H, BBIOMPATh CIIOCOO pemeHus ¢ Y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUaHThl pelIeHUl ¢ y4éTOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU IT03HABATENFHOW pe(IEKCHH KaK OCO3HAHUSI COBEpPIIACMBIX JCHCTBHHA U
MBICIIUTENIBHBIX TPOIECCOB, MX PE3yJAbTaTOB, BIAJAETh CIIOCO0AMH CaMOIPOBEPKH, CaMOKOHTPOJIS
npoliecca U pe3ysbTara pelieHus] MaTeMaTHYecKoi 3a1a4H;

OpPEIBUIETh TPYIHOCTH, KOTOpblE MOTYT BO3HUKHYTb IIpHM PpELICHUU 3aJjauyd, BHOCHUTH
KOPPEKTHBBI B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATbh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUIM, OOBSACHATh MPUUYHUHBI TOCTHKEHUS UIIH
HEJIOCTUXKEHUSI Pe3yJbTaTOB JEATEIIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY HPHOOPETEHHOMY
OTIBITY.

CoBMecTHas 1€SITeJIbHOCTD:

NOHUMaThb M WCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOW M HMHIUBUAYAJIbHOW paboThl IpH
peleHnH y4eOHbIX 3aJay, IPUHUMATh 11€Jb COBMECTHOM JIeATENbHOCTH, MJIAHUPOBATh OPraHU3ALUIO
COBMECTHOHM pabOTHI, pacHpeAesaTh BHIBI padoT, JOroBapuBaThHCs, 00CYKIAaTh MPOIECC U PEe3yIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TpPYMINOBBIX (opmax paboTbl (0OCYXIeHHs, OOMEH MHEHHH, «MO3rOBbIe
IITYPMBI» ¥ UHBIE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATh CBOU JEMCTBUS C IPYTUMHU
YJIeHAaMH KOMAaH/bI, OIICHMBAaTh Ka4yeCTBO CBOETO BKJIaJAa B OOMMH TPOAYKT IO KPUTEPHSIM,
cOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HAyIuTCs:

CBOOOJHO ONEpPUPOBATh MOHATHAMU: rpad, MIOCKU rpad, cBsI3HBIN rpad, myTh B rpade, 1emnb,
LIUKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIIYYalHOIO AKCIIEPUMEHTA;

CBOOOJTHO ONEpUpPOBATh MOHATUAMU: CIy4alHBIH SKCHEPUMEHT (OMBIT), ClydailHOe COOBITHE,
JJIEeMEHTapHOe ciydyailHoe CcoObITHE (PJIEMEHTApHBIM HCXOJ) CIIy4allHOrO OIbITa, HaXOAWUTh
BEPOSATHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXHBIMU AJIEMEHTAaPHBIMU COOBITUSMU;



HaXOJUTh U (POPMYIHPOBATH COOBITHS: TIEpecedeHre, 00beAMHEHNE JaHHBIX COOBITHIL, COOBITHE,
IIPOTUBOINOJIOKHOE JAaHHOMY, HCIOJIB30BAaTh JUarpaMMmbl OWiepa, KOOPAMHATHYIO MNPSAMYIO IS
peleHus 3aaay, MoiIb30BaThCsl (GOPMYIION CIIOKEHUS BEPOSTHOCTEH JUIsl BEPOSITHOCTEH IBYX M Tpex
CIIy4aifHbIX COOBITHIA,

OIEpUPOBATh TOHATUSMU: YCIOBHAs BEPOATHOCTb, YMHOXXEHHME BEPOSTHOCTEW, HE3aBUCHUMBIE
COOBITHS, AEPEBO CIYYaHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTU COOBITUH € MOMOUIBIO MTPABUIIA
YMHOXXEHUS, JepeBa CIy4yailHOro OmbITa, MCIOJIb30BaTh (OPMYITY IOJHOW BEPOSITHOCTH, (HOpMYITY
Baiieca npu pemienun 3agad, onpeneniaTh HE3aBUCUMOCTh COOBITHI MO (opMyse M MO OpraHU3aLuu
CIIy4allHOTO KCIIEPUMEHTA;

IPUMEHATh U3y4EHHbIE KOMOMHATOPHbIE (HPOPMYJIbl AJIS MEPEUUCICHHS JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUH CIYy4alHOrO OMbITA, PELIEHU 3ajjay 10 TEOPUU BEPOSITHOCTEH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OWHAPHBIA CIy4alHBIA ONBIT (UCHBITAHUE), YCIEX H
HEeyJaya, HEe3aBUCHUMBIE HCIBITAHUS, CEpUSl UCIBITAHUM, HAXOAUTh BEPOATHOCTH COOBITHIl: B cepuu
WCIBITAaHUH 10 NIEPBOTO ycCIieXa, B CEpUU MCIBITaHUN BepHyIuM, B OIBITE, CBA3aHHOM CO CIy4alHbIM
BbIOOPOM U3 KOHEYHOH COBOKYITHOCTH;

CBOOOZHO ONEPUPOBATH IOHATUSMU: CiIy4aiiHas BEJIMYMHA, PACHpPEEICHHUE BEPOSITHOCTEH,
IyarpaMMma pacrpeniesieHusi, OWHapHas clydaiiHas BeJHMYMHA, T€OMETPHYECKOe, OMHOMHAIBLHOE
pacrpezeieHue;

OIEpUPOBATh IOHATHSAMHM: COBMECTHOE PpACIPEAEICHUE JBYX CIy4YalHBIX  BEJIMYMH,
UCIIOJIb30BaTh TAOJIMIy COBMECTHOTO pACIpENETICHUS ABYX CIy4alHbIX BEIMYUH Ul BBIACICHUS
pacnpeneseHns KakJoM BEJIMYMHBI, ONpEAENICHUS HE3aBHUCUMOCTH CIIy4alHBIX BEJIUYMH;CBOOOHO
ONEpUPOBATH IOHITHEM MAaTEeMaTHYECKOro OXHUJAHUS CiydyallHOM BeIMUYUHBI (pacupeieneHus),
IIPUMEHATH CBOMCTBA MATEMAaTUYECKOTO OKUIAHMS IIPU PELICHUM 3a7a4, BBIYMCIIATH MAaTEMaTHUYECKOE
OKU1aHue OMHOMHAIBHOTO M TE€OMETPUYECKOTO pacIpe/iesieH!il; CBOOOHO OTIEPHPOBATH MOHITUSMU:
JUCIIEpCHUsl, CTaHAAPTHOE OTKJIOHEHHE CIy4alHOM BEIMYMHBI, IPUMEHATH CBOMCTBA JUCIEPCUHU
cilyyaliHOM BEeJMYMHBI (pacripe/iesieHus) IpY pelleHUH 3aJay, BBIUUCIATh JUCIEPCUIO U CTaHAAPTHOE
OTKJIOHEHUE F€OMETPUYECKOTr0 U OMHOMMAIBHOIO paclpeieeHui.

K xoniy 11 kiacca o0yJaromuiicss HayquTCs:

BBIUHCIISATH BEIOOPOYHBIE XapaKTEPUCTUKHU IO JIaHHOM BBIOOPKE M OLIEHHWBATh XapaKTEPUCTUKU
reHepaJbHOH COBOKYITHOCTH JIaHHBIX O BBIOOPOUHBIM XapakTepucTHKaM. OLleHHBaTh BEPOSATHOCTH
COOBITUII W TpOBEpPATb MNPOCTEHIIME CTATUCTUYECKHE THUIOTE3bl, MOJb3ySICh H3YyYCHHBIMU
pacnpeneseHusIMu;

NPUBOJIUTH MPUMEPHI 3a/ay, NPUBOJALUIMX K I0Ka3aTeIbHOMY pacIpe/leleHHo, 3ajad,
OPUBOAALIMX K HOPMaJbHOMY pactpeeneHuto. OnepupoBaTh NOHATHAMU: (DYHKIMS TJIOTHOCTH
BEPOSITHOCTH TIOKA3aTEIbHOTO pacHpeieneHus, (YHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMAIbHOTO
pacnpenenenus, (QyHKIHS TUIOTHOCTH U CBOICTBA HOPMAIBbHOTO paCHpPEENICHUS;0NPEIEISITh
KOA(Q(UILIMEHT JTMHEHHON KOPPESILIMY, BHIOOPOUHBIN KOAPOUIIUEHT KOPPETALIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Hazpanue Komuue o
- pasiena Pe3ynbrarhl 1eATeIbHOCTH HCHOYHBIC
CTBO OcHOBHOE coJiepKaHne
/ (TeMbr) TIpONCIyphI
4acoB
1|
1 DnemMeHTHl Teopun | 3 I'pad, cBsa3ubIi rpad, OOyyaromuiics Hay4YUuTCs IPEICTABISATh
rpados IIPEACTABICHUE 3aa4H C 00BEKTHI U CBSI3U MEXY HUMH C IOMOIIIBIO
IIOMOIIBIO Tpada. rpada, HaXOAUTh TyTH MEXTY BEpIITUHAMU
C rpada. Beigensars B rpade nemnu u MUKk
TEINEHb (BAJICHTHOCTh "
( ) Ctpouts AepeBo MO ONMMCAHUIO CIyYaliHOTrO
sepummtet. IIyTh B rpade. OTIBITa, OMUCHIBATH CITyYaiiHBIC COOBITHS B
Leru 1 nuiTEL. TepMHHAX AepeBa.O0yJarouuiicss HayduTcs
T'padbi Ha ITOCKOCTH. pelaTh 3a/1a4M ¢ TOMOIIbI0 IrpadoB
epeBo cnydaitHOTO
JKCIEPUMEHTA
2 Cnyua 3 CityqaiiHble SKCIIEpUMEHTBI OOyuaronuiicss Hay4uTCs BBIAEIATD U
WHBIE (OTIBITHI) ¥ CITy4YaiiHbIE OIMCHIBATh CllydyaliHbIe COOBITHUS B
OTIBITHI, COBBITHSL. DIeMEHTapHbIE CIy4aitHOM onbiTe. POpMYIIUPOBATH
ciyyau COBBITHS (HCXOTIBI). YCJIOBUS IPOBEACHUS CIIyYaHHOIO
HBIE . nbeITa. HaXoIuTh BEPOSITHOCTH COOBITHIM
BepositTHOCTE ciiydaitHOTO OTEITE. HAX0N EPOATHOCTH C00
coOBITH B OMBITaxX ¢ PAaBHOBO3MOXHBIMH
coOwITHs. BeposiTHOCTH
o 3J€MEHTapPHBIMU UCXOIAMHU

Y BEPOSITHOCTH
COOBITUI

COOBITHIA B OTIBITAX C
PaBHOBO3MO>KHBIMH
AJIEMEHTAPHBIMU COOBITHUSMU




Onepanuu Haj
MHOKECTBAMU U

[Tepeceuenue, o0beAMHEHNE
MHOJKECTB U COOBITHHA,

OOy4JaroIIHiics HAYYUTCS HCIOIb30BaTh
Tuarpammbl Diinepa u BepOaibHOoe

COOBITUAMH. IIPOTUBOIIOJIOKHBIE OIKCaHUe COOBITUI MPH BHINOJIHEHUH
ClOXEHHE U coObiTus. Popmyna oreparuii Haj coobITHsIMEA. OTICHUBATH
YMHOKEHHE CJIOKECHHMSI BEPOSITHOCTEN U3MEHEHHE BEPOSITHOCTEN COOBITUH O
BEpOSITHOCTEH. Y ciioBHas BEPOSATHOCTb. Mepe HACTYIUICHHS JPYTUX COOBITHI 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.
HezaBucumble coObITHS
DneMeHTbI KombunaTopHoe mpaBuiio OOyuatonuiicss Hay9uTcst GOpMYITHPOBATH U KonTpoasn
KOMOMHATOPHUKHU ymHOxeHus. [lepecTraHoBKM J0Ka3bIBaTh KOMOWHATOPHBIE (DAKTHI. as pabora
u akropuain. Yucmno Hcnonb30BaTh NpaBUI0 YMHOKEHUA, Nel:
couerannii. TpeyronbHUK 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. [lonbp30oBaThCs KOMGHHATO
(dhopmyioiil u TpeyronpHukoM [ackans s puka"
olnpezeneHus yucia couetanuil. [IpumensTs
¢dopmyny 6unoma HeroToHa st Koz
peoOpa3oBaHus BHIPaKEHUI [IPOBEPACM
oro
pesyJbTara:
Cepun bunapHbIi Cy4alHBII OIBIT OO6yuaromuiics Hay4uTcs pa30uUBaTh
MIOCJIEZI0BATEN (ucmpiTaHUe), ycnuex u CJIO’KHBIE DKCIIEPUMEHTHI Ha OT/IEIbHBIE




BHBIX Heynava. HezaBucumblie ucnplTaHus. Pemare 3a1aun Ha IOUCK

UCIIBITAHUN. ucnsiTanud. Cepus BEPOSITHOCTEH COOBITHI B CEpUU UCIIBITAHUI

Ucneitanus HE3aBUCHMBbIX UCTIBITAHUH 10 JI0 IIEPBOTO yCIIEXa U B CEPUAX UCIIBITAHUN

bepuynm. nepsoro ycnexa. Cepus Bbepnyinnu, a Takke B OIBITaX CO CIydaliHbIM

CiyyaiiHbIi HE3aBUCUMBIX UCIIBITAHUI BBIOOPOM U3 KOHEYHOMH COBOKYIHOCTH C

BBIOOD 13 Beprymm. CayuaiiHblii UCIOJIb30BaHNEM KOMOMHATOPHBIX (DaKTOB U

KOHEYHOU BBIOOp M3 KOHEUHOU (dhopMyI1, B TOM YHCIIE B XO/1€ TPAKTHIESCKON

COBOKYITHOCTHU COBOKYITHOCTH. paboThI C NPUMEHEHUEM CTaHJAPTHBIX
[IpakTuueckas padbota ¢ yrxumii
HCII0JIb30BAHUEM
ANEKTPOHHBIX TAOJIHUIL

Cnyyaiin 14 CnyyvaiiHasi BeJIMUUHA. OOyyaromuiics Hay4YUTCS OCBAUBATDH MTOHSITHSL: KounTpoasn

ble Pacnpenenenue cilydaiiHasi BeJIMUMHA, pacIipeielieHue, Tabauna as paboTa

BEJIMYUH BeposaTHOCTeH. luarpamma pacnpesesieHus, AMarpaMMa pacrpeieeHusl. No2:

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

pacmpene HaJl CIIy4allHbIMU Clly4aiHbIX Benn4uH. CTpOUTh OMHApHBIE 1

JECHUS BennurHaMu. [Ipumepsl pacrpeaesneHus Mo ONMCaHUI0 COOBITHI B BepHyJPm'
pacnpeznenenuii. bunapnas Clly4ailHbIX onblTaXx. CTPOUTH U PaclO3HABATh g;y;jp?:;le
cllydaiiHasl BEIMYHHA. reoMeTpUUECcKoe U OMHOMHAIIBHOE "
I'eomeTpuueckoe pacipeeICHuUA. pacripernene
pacnpeneseHue. . s
BHHOMIAILHOE OOyyaromuiics Hay4uTCs pelaTh 3aJa4i Ha
T —. BBIYHCIICHHE MaTEMaTH4YECKOIO 0KHUJaHUSI. Ko
MaTeMaTHIeCKOe OKIIAHHE CTpf)I/ITI) COBMECTHBIE pactipeaenenus. M3yyatp nposepsieM
CTyqaHHOMH BETHIHHBL CBOMCTBAa MaTeMaTHYECKOI0 OKuAaHus. Pemath oro

3a/1a4M C IOMOIIIbIO U3YYEHHBIX CBOMCTB. 1o pe3ynbrarta:

CoBMecTHOE pacnpeesieHue
JBYX CIIy4alHbIX BEJTUYHH.
HesaBucnmeble cnyyalinbie
Benn4uHbI. CBOMCTBA

U3y4eHHBIM (hopMyIaM HaXOJIUTh
MaTeMaTHYeCKUe OXKHUJIAHUS CITydalHBIX
BEJIMYHH, UMEIOUINX T€OMETPUUYECKOE U
OuHOMMabHOE pactpenenenus. Haxoaute
JUCIIEPCUIO 0 pacnpenenennto. M3ydars




MaTeMaTHU4eCKOro
oxuaanug. Marematuueckoe
oXKuJaHue OuHapHON
CIIy4aiiHOM BEJIMYUHBI.
MareMatuueckoe 0XK1JIaHUE
F€OMETPUYECKOIO U
OMHOMHUATBHOTO
pacnpenenenuil. Jucnepcus
Y CTaHJAPTHOE OTKIIOHEHHE.
Hucnepcust buHapHOU
CIIy4ailHOM BEJTMYUHBI.
CBolicTBa AUCIIEPCUH.
MaremaTruyecKoe OKHIaHuE
MIPOU3BE/ICHUS U TUCTIEPCUS
CYMMBbI HE3aBUCHUMBIX
CIIy4YaiiHBIX BEJIUYUH.
Jucnepcus OMHOMUAIBHOTO
pacripeneseHusl.
[IpakTudeckas pabota ¢
HCIIOIh30BaHUEM
ANEKTPOHHBIX TaONIHUI

cBoiictBa aucnepcuu. [1o uzyueHHsiM popmynam
HAXOJUTh TUCHIEPCUI0 OMHOMUATIHLHOTO
pacnpeseneHus, B TOM YHclie B X0Oe
MPaKTHYECKON pabOThI

OBILIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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11 KJIACC

Ne
Ko P 0
o €3yJIbTAThI ACSTEIbHOCTH LIEHOYHbIE
Hazsanue JINY
/ POIIEeTyPBI
pasfcia €CT [ OCcHOBHOE COJIepKAHUE
I [ (Tembl) BO
yac
OB
HepasenctBo YeOrbIiena. Pa36uparp nokazarenbcTBa
Teopema YeOrrmeBa. Teopema teopem. OcBanBaTh BEIOOPOYHBII
bepnymnu. METO/ UCCIICIOBAaHUM, B TOM
YHCJIE B XO/I€ TPAKTUYECKON
3aKkoH 60J11)H1v1/1x qucel. paGoThi
1 3aKoH OONBIINX 5 Bri6opounblii MeTox
qyucen UCCIIEI0BAHUMN.
[TpakTuueckas pabota
C UCTIOJIb30BaHUEM
AIIEKTPOHHBIX TAOIHUI]
I'enepanbHast COBOKYITHOCTh OcBauBaTh NOHSTHS:
reHepalibHasi COBOKYITHOCTb,
U cITyvaiinas BpOOpKa. BBIOOpKA, BEIOOPOUHOE CpeHEE U
OneMeHTHI 3HAaKOMCTBO C
. BBIOOPOYHAS TUCTIEPCHSI.
2 MaTeMaTHYECKON 6 BBIOOPOYHBIMU
CTaTUCTUKHU XapaKTEPUCTUKAMU. Beruncaste BBIOOpOUHBIE
XapaKTePUCTUKH U Ha UX OCHOBE
OrieHKa CpeTHeTo U

JUCIIEPCUN TeHEPAIbHON

OLICHUBATb XapPaKTCPUCTUKHU




COBOKYITHOCTH

C TIOMOUIBIO BBIOOPOYHBIX
xapakTepucTuk. OLeHuBaHue
BEPOSTHOCTEH COOBITHI 1O
BbIOOpKE. CTaTucTUyecKas
rumnoresa. [Iposepka
HPOCTEUIINX TUIIOTES C
HIOMOIIBIO CBOWCTB
WU3YYEHHBIX PacCIpeNeICHUN.

[TpakTnueckas pabora

C UCIIOJIL30BAaHUEM
AIIEKTPOHHBIX TaOIIHIY

reHepanLHoﬁ COBOKYITHOCTH.
OcBauBaTh MMOHATHUS:
CTaTUCTHYCCKas I'MI1oTe3a.

OueHnBaTh BEPOATHOCTh
COOBITHI W IPOBEPATH
MIPOCTEUILINE TUIOTE3bI HA
OCHOBE BbIOOPOYHBIX
JIAHHBIX,

B TOM YHCJIE B XO/1€
IIPAKTUYECKON PabOTHI

HenpepriBHbIe
CIIy4JaiiHbIe
BEJIMYMHBI
(pactpenenenus),
IIOKa3aTeNbHOE U
HOpMAaJIbHOE
pacnpeneneHus

IIpumeps! HepepBIBHBIX
CIIy4alHBIX BEJIMYUH.
@yHKIUSA IIOTHOCTU
BEpOSATHOCTH. PaBHOMEpHOE
pacupenenenue. [Tpumepst
3a/1a4, IPUBOIALINX K
MIOKa3aTEJIbHOMY

U K HOpPMAJIbHOMY
pacnpenenenusaM. OyHkuus
MJIOTHOCTU BEPOSTHOCTH
MI0Ka3aTeIbHOIO
pacrpeeseHusl.

(I)YHKLII/IH IIJIOTHOCTHU
BCPOATHOCTU HOPMAJIbHOT'O

3HaKOMUTBHCS
TTOHSTHSIMH:
HelpepbIBHAS
ciy4yanHas
BEJIMYMHA,
HEIPEPBIBHOE

pacnpezenenue, yHKIusI
IUIOTHOCTH BEPOSITHOCTH.

Haxonuts BeposTHOCTH
COOBITHH 110 JaHHOH
(GYHKIMH IJIOTHOCTH.
3HAKOMHTECS C
MIOHATHSIMU:

IIOKa3aTCJIbHOC




pacnpezeneHus pacnpezeneHue,
HOpMaJbHOE
pacnpezeneHue.

BoraensaTs no onucanuro
CIIy4aiiHbIE BEJIUYUHBI,
pacupeneneHHbIe

110 0KA3aTEeJIbHOMY
3aKOHY, 110
HOPMaJIbHOMY
3aKOHY.

Pa30upats npumepsl 3a/1a4,
MPUBOIAIINX K

[I0Ka3aTeIbHOMY
pacnpeneseHuIo U K
HOPMaJIbHOMY
pacIpeeNIeHUI0
ITocenoBareabHOCTD Bb1aensiTe 1o onvcaHuio
OJIMHOYHBIX CIIy4aifHOTO OIbITa BEIMYHHBI,
HE3aBHCHMBIX pacnpeeIEHHBIE 110 3aKOHY
COOBITH. IlyaccoHa.
Pacnipenencuue ) [Tpumep 3amaum, Pemars 3amaun, B TOM 4ncie B
[Tyaccona TPUBOJIAIIEH K X0JI€ IPAKTHYECKOMN paboThI C
pacnpeneneHuIo MPUMEHEHHUEM CTaHAapTHBIX
IlyaccoHa. (bYyHKINN 37IEKTPOHHBIX TaOIUI]

[TpakTuyeckas padora

C UCITOJIb30BAHUECM




QJICKTPOHHBIX Ta6J'II/IH

CBsi3b MEXITY
CIIy4ailHBIMU
BEJIUYHHAMH

KoBapuanus asyx
CIIyYalHBIX BEJIUYMH.
Koadduument koppensuuu.
CoBmecTHBIE HAOIIOIEHUS
JIBYX BEJIMUMH. BHIOOpOYHBII
KO3 PHULIHUEHT KOPPEIALHUH.
Paznuune Mexny TMHEHHON
CBSI3bI0 U MIPUYHUHHO-
CJIEZICTBEHHOMW CBSA3BIO.
JInnelinas perpeccus.
[TpakTnyeckas pabora

C UCIIOJIb30BAaHUEM
AIIEKTPOHHBIX TaOJIHIY

OcBauBaTh MOHATHUSA:
KoBapuanusi, Ko3ppuimeHT
KOpPEJIALNHY, INHEHHAS
3aBUCUMOCTb.

OneHuBaTh XapakTep CBA3U
MEXY CIlydaliHbIMU
BEIIMYMHAMU, UCXOJS U3
HIPUPO/IbI JAaHHBIX U
BBIUHCIIEHHBIX
XapaKTEPUCTUK.

Hcnonb3oBaTh
JIMarpaMMbl pacCeBaHUS
JUTSl U300 pasKeHU ST
COBMECTHOI'O
paccenBaHMs JAHHBIX.

Haxoauts k03 puiinenTs ocu
JarpamMmsl, B TOM 4YHCIIE

B XO0J€ HpaKTH‘IeCKOﬁ

paboThI ¢ MPUMEHEHUEM
CTaHJAPTHBIX (PyHKIMI

O060061EHNE U
CUCTCMaTHu3alnuAa
3HAHUU

[IpeacraBnenue JaHHBIX C
[MOMOIIBIO TAOJIUIL 1
}II/Ial"paMM, omnucarcjibHadA

IToBTOPATH N3y4YEHHOE U
BBICTpAauBaTh CUCTEMY 3HAHUI

KoHntponbHas
pabora:
"BeposiTHOCTB M
CTaTUCTHKA"




CTaTUCTHKA, OIIBIThI

C PAaBHOBO3MOXHBIMH
3JIEeMEHTapHBIMU
COOBITHSIMH, BHIYHCIICHUE
BEPOSATHOCTEM

COOBITHIA C MPUMEHEHHEM
dbopMy1 u rpaduIeCcKIX
METOJIOB (KOOpAUHATHAS
npsimasi, 1€peBo,AuarpaMma
Diinepa), cmydaiiHble BETUYUHbI
U paclipesieeHus,
MaTeMaTHUYECKOE OXKHIaHNe
CIy4yallHO! BEJIUYHHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
H3yUYeHHs

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

I'pad, cBsa3HbI rpad, npencraBieHne
3aJ1a4¥ ¢ TOMOIIBIO Tpada

CreneHnb (BaJICHTHOCTb) BEPILLIUHBI.
[Tyts B rpade. Llenu u muUKITBI

I'padst Ha mockocTu. JlepeBo
CITy4allHOTO SKCIIEpUMEHTA

Ciy4aliHbIe SKCTICPUMEHTBI (OIIBITHI)
cllydaitHble COOBITHS. DIIeMEHTapHbIE
COOBITHS (MCXOBI)

=

BeposiTHOCTB c1y4aiiHOro COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU

BeposiTHOCTB citydyaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITUSMH

[Tepecedenue, 0ObeTMHEHNE
MHOKECTB U COOBITHIA,
MIPOTHBOMOJIOKHBIE COOBITHS.
dopMyiia CII0KEHHUS BEPOSITHOCTEN




YcioBHas BEpOSATHOCTh. Y MHOKEHHUE
BepoATHOCTEH. DPopMysia yCIOBHOM
BEPOSITHOCTH

VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE
BepoATHOCTEH. DPopMyJsia yCIOBHOU
BEpPOSITHOCTH

10

®opmyJia MOJTHOM BEPOATHOCTH

11

®opmyna baiieca. HezaBucumele
COOBITHS

12

KomOunaTopHoe mpaBuiio
YMHOKCHHA. HepeCTaHOBKI/I n
bakxTopuain

13

Yucno couerannid. TpeyroJbHUK
[Tackains

14

®opmyna Ounoma HeroToHa

15

KonTponbnas padorta Nel: "I'padsl,
BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"

16

bunapHsIii C1y4alHBII ONBIT
(ucmbITaHue), ycrex U Heyaava.
He3zaBucumele ucnsitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUH /10 IEPBOTO
ycrexa

17

CCpI/I}I HE3aBHCHMBIX MCIIBITAHUHN 10
TNIEpBOTO yCIiCXa

18

Cepust HE3aBUCUMBIX MCIIBITAHUM
beprymmn

19

CrnyyaitHbiif BBIOOp U3 KOHEYHON




COBOKYITHOCTH

20

[IpakTnyeckas padbota ¢
HCIIOJIb30BAHUEM JICKTPOHHBIX
TalJIuI

21

Cnyyaiinas BenuuuHa. Pacnpenenenue
BepoATHOCTeH. Jlnarpamma
pacnpezeneHus

22

Onepanuu HaJ CIly4ailHbIMU
BennuuHamu. [Tpumepst
pacupeneneHnid. bunapHas ciydaiiHast
BEJIMYMHA

23

I'eomerprueckoe pacnpenencHue.
bunomMuaneHOE pacnpeneneHne

24

MaremMaTnueckoe 0KHIaHHE
ciydaiiHo# BennyuHbl. COBMECTHOE
pacrpeneseHue IByX CIy4aHbIX
BEJINYUH

25

He3zaBucumsble ciiydaliHble BETUYHMHBI.
CBolicTBa MaTEMAaTUYECKOTO
oxuganus. MaremaTrudeckoe
OXKuJaHue OMHapHOU ciryyaliHOM
BEJTMYHHBI

26

MarteMmaTtudeckoe 0XKUgaHnue
T€OMETPUUYECKOTO U ONHOMHUATHLHOTO
pacrnpeeneHnit

27

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE

28

Jucnepcust OuHapHOU CirydaiHOM




BeJIMUMHBI. CBOMCTBA JUCTIEPCUH

29

MaremaTudeckoe OXKHAaHUue
IMPOU3BCACHUA U JUCIIEPCHUA CYMMBbI
HE3aBUCUMBIX CHy‘IaP'IHI)IX BCJIIMYHH

30

Jucniepcusi OMHOMHUATBHOTO
pacnpenenenus. [Ipakruyeckas
paboTa ¢ UCIoJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

31

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPUUECKOI0
pacnpenenenus. . [Ipaktnueckas
paboTa ¢ UCIoJIb30BaHUEM
ANEKTPOHHBIX TaOJIHIIL

32

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH

33

KonTtponbHast pabota Ne2:
"Ucneirannsa bepnymnu. Ciydalinele
BEJIMYMHBI U pacrpeeneHus"”

34

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasenctso Yebbimera. Teopema
UYeoOrmmeBa. Teopema bepuyinu. 3akoH
OOJIBIIINX YHUCEI

Hepasencto Yebbimena. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIIIUX YHUCEIT

HepasenctBo YeoOrniera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

Br160pouHbIii METO/T UCCIIeIOBaHMIA

[TpakTuyeckas pabora ¢
UCIIOJIb30BaHUEM IEKTPOHHBIX TAOJIHIL

I'enepasibHast COBOKYITHOCTb U
cilyuaiiHasi BHIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMU XapaKTEPUCTUKAMH.
OrieHKa CpeTHero U JUCTIEPCUH
TrE€HEPAIBHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTb U
cily4aifHas BBIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMH XapaKTEPUCTUKAMH.
OrneHka cpeJHero U TUCIEPCUn
TreHEepaIbHON COBOKYITHOCTH C




IIOMOIIBIO BBI60pO‘IHI)IX XapaKTEPHUCTUK

OneHnBaHUE BEPOSITHOCTEH COOBITHM 1O
BBIOOpKE

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINUX TUIIOTE3 C TOMOIIBIO
CBOMCTB M3YyUYEHHBIX paclpeeIeHU

10

Cratuctuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C IOMOIIBIO
CBOMCTB M3yUYEHHBIX paCIpeaeICHUN

11

[IpakTuyeckas pabora c
HCIIOJIb30BAHUEM JJICKTPOHHBIX Ta6JII/III

12

[IpuMepsr! HEPEPBIBHBIX CITyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
BEPOSITHOCTH

13

PaBHOMEpHOE pacnpeneneHue.
[Ipumepsl 3a1a4, TPUBOAAIIMX K
[I0Ka3aTeJIbHOMY U K HOPMaJIbHOMY
pacrpeIeneHusIM

14

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA

15

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
HOPMAJIbHOT'O paClpeaCiICHUA

16

ITocnemoBarenbHOCTE OAMHOYHBIX
HE3aBUCUMBIX coObITHA. [Tpumep
3a71a4¥, IPUBOALLEH K PACIIPEACICHUIO
ITyaccona

17

[TpakTrueckas padoTta ¢
HCITOJIB30BAHUEM JJICKTPOHHBIX Ta6J'II/IH




KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.

18 KoaddurnuenT xoppensiuu

19 CoBMecTHBIEC HAOIIOICHUS ABYX
BEJINYUH

20 Br16opounbiii ko durmeHT
KOppeJsLHIU

21 Paznuuue Mex1y TMHEHHOM CBSA3BIO U
MPUYUHHO-CJIEACTBEHHOM CBA3bIO

22 Jlunelinas perpeccus

93 [TpakTrueckas padoTa ¢
HCIIOJIb30BaHUEM JIEKTPOHHBIX TaOIHUIY
[IpeacraBneHue 1aHHBIX C TOMOMIbIO

24 Ta0IHI] ¥ TUarpamm, orucaTeabHas
CTaTUCTUKA

o5 OIBITHI ¢ PAaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSMHU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM popmyn
Boruncnenue BeposiTHOCTEN COOBITUI C

97 MpUMEHEHUEM IpapUIECKUX METOJIOB:
KOOpJMHATHAs npsMasi, 1IepEBO,
auarpaMmma Jiiepa

78 Crny4aiiHble BETUYUHBI U
pacnpeneneHus

29 MaremaTruecKoe OKHIaHUE CIyYaHON
BEITMYUHBI

30 MaremaTruecKoe OKHIaHUE CIYyYAHON

BCINYHHBI




31 KoHntponbHas paborta: "BeposTHOCTh 1 1 1
craTucTuka"
Brruncienue BeposATHOCTEH COOBITUH C
32 npuMeHeHueM (Gopmyi u rpagudecKkux 1
METO/IOB
Brrumncienue BeposTHOCTEH COOBITUH C
33 npuMeHeHneM GopMyIl U rpaduyecKux 1
METO/I0B
Crny4aifHble BETUYUHBI U
34 pacnpenenenus. MaremMaTuyeckoe 1
0KUJAHUE CIIyYallHON BEJIMYUHBI
OBUIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOTPAMME

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KJIACC
Kon N .
IIpoBepsiemble nNpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI MPOrpaMMbl cpe/iHero oouero
nmposepseMoro R ——
pe3yJabTara
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 UuTath U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh NOHATHAMU: CpelHee apupMeTHYecKoe, MearaHa, Haubolpllee, HAMMEHbIIEE 3HAYEHHUE, pa3Max MacCuBa
YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSAMH: CIy4yallHBI OSKCIEPUMEHT (OMBIT) W CiydyailHOe COOBITHE, JJIEMEHTapHOE COOBITHE
6.3 (371eMeHTapHBIH MCXO0J) CIY4alHOTO OIbITa; HAaXOAWUTh BEPOSATHOCTH B ONBITaX C PaBHOBO3MOXKHBIMHU CIy4YalHBIMU
COOBITHSIMH, HAXOJIUTh U CPAaBHUBATh BEPOSTHOCTH COOBITUN B M3yUEHHBIX CIyYalHBIX HIKCIIEPUMEHTAX
6.4 Haxonute u ¢opmynupoBarh COOBITHS: MEpecedeHUe M OO0bEJUHEHUE JAaHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJIOXKHOE




JAHHOMY COOBITHIO; MTOJIB30BAThCS qUarpamMmmamu Jitiiepa u GopMyIioi clioKeHUs BEPOSITHOCTEH NP pelIeHUH 3a/1a4

Ol'IepI/IpOBaTB IOHATHUAMU: YCIIOBHAA BECPOATHOCTH, HE3AaBUCUMBIC CO6I)ITI/I$I; HaXOJUuTh BEPOATHOCTH C IIOMOLIBIO IIpaBUJIa

05 YMHOXKEHUS, C IOMOILBIO I€PEBA CIIy4aifHOrO OIbITA
6.6 ITpuMeHAT KOMOMHATOPHOE MPaBUJIO YMHOKEHUS IIPU PEIICHUH 3a/1a4
OmnepupoBaTh NOHATUSAMM: HCIBITAHHE, HE3aBUCHUMBIE MCIIBITAHUS, CEpUs HCHBITAHUHM, ycleX M HeyJqayda; HaXxoIUTb
6.7 BEPOSATHOCTH COOBITUH B CEpUU HE3aBUCUMBIX HCIBITAHUN /10 IEPBOTO YCIE€Xa, HAXOAUTh BEPOATHOCTH COOBITUH B cepuu
ucnbiTanui bepuynnu
6.8 OmnepupoBaTh NOHATUAMMU: CIy4aiiHas BeJIMUMHA, paclipe/ieIeHue BEpOATHOCTEH, [MarpaMma pacrpeieieHus
11 KJIACC
Kon . .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI 00pa30oBaTe/bHOI MPOrpaMMBbl CpeIHero o0o1ero
npoBepsemoro Spasopanus
pe3yJbTara
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
5.1 CpaBHHBAThH BEPOSITHOCTH 3HAYCHUH CIyYallHOW BETMYMHBITIO PACTIPEIACIICHHUIO WIH C TTIOMOIIBIO IHarpamMm
5.2 OmnepupoBarh MOHATHEM MaTEMAaTHYECKOTO OXXHIAHHS, MPUBOAUTH NMPHUMEPHl TOTO, KaK TMPUMEHSETCS MaTeMaTHYecKoe
' OXKHUJIaHUE CITYYalHOW BETMYMHBI, HAXOJAUTh MaTEMaTHYECKOE OXKHIaHHE TT0 JAHHOMY pacIpeaeTIeHHIO
5.3 Nwmets npencTaBiieHne o 3aK0HE OOJIBIINX YHCET
5.4 Nmets npencraBieHne 0 HOPMaIbHOM PaCIpEACIICHAN

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA




10 KJTACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 [IpencraBiaeHne AaHHBIX ¢ MOMOILBIO Tabau U auarpamm. CpenHee apudmeTndyeckoe, Meuana, HauboJbIlee U HAaUMEHblIee 3HaYeHN,
pasmax, TUCIepCHsl U CTaHIAPTHOE OTKIOHEHHUE YHUCIIOBBIX HAOOPOB
Cnyyvaiinbple SKCIIEpUMEHTHI (OIBITHI) M Cay4aiHble COOBITUS. DiIeMEeHTapHble COOBITUS (MCXOAbI). BEeposTHOCTH ciydaifHOro COOBITHS.
6.2 bauzocte 4yacToThiM BeposiTHOCTH cOObITUH. CiydaliHble ONBITHI C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH. BepositTHocTH
COOBITHI B ONBITaXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU
6.3 Onepannn Hilz( COOBITHSIMM: TepeceueHHe, O0O0beJUHEHUE, MPOTUBONOJIOKHbBIE coObITUA. JnarpamMmel Oinepa. dopmyiia ciIoXeHUs
BEPOATHOCTEN
6.4 VcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpOSITHOCTEW. JlepeBo ciydailHOro oskcnepuMeHta. @Dopmysia IOJHOW BEPOATHOCTH.
' HesaBucuMbie COOBITHS
6.5 Kom6unatopHoe npasmio ymHoxxeHus. [lepecranoBku u Qaxtopuan. Yucio coueranuil. Tpeyronphuk I[lackansa. @opmyna OuHoma
' HeroTona
6.6 bunapHbIl ciryyaliHbIN ONBIT (MCTIBITaHKE), ycriexX U HeyAada. HesaBucumble ucnbitanust. Cepusi HE3aBUCHMBIX MCTIBITAHUM 10 IEPBOTO
' ycnexa. Cepust He3aBUCUMBIX UCTIBITAaHUN bepHysnn
6.7 CnyuaifHass BenuuuHa. Pacmpenenenue BeposiTHocTel. Jlmarpamma pacnpenenenus. llpumepsl pacripeiesieHuii, B TOM YHCIE
' reoMeTpuuecKkoer OMHOMHUAIbLHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS




Teopust BEpOATHOCTEN U CTATUCTHKA

Yucnoseie XapaKTEPUCTHUKU CHy‘IﬂﬁHHX BCJIIMYMH: MaTEMAaTUYCCKOC OXXKUIAAHUC, OUCTIEPCUA U CTAHAAPTHOC OTKJIOHCHUC. HpI/IMCpr
IMIPUMEHCHUA MATEMaTHYECKOI'O OXHAaHHsiA, B TOM YHCIC B 3aJadax M3 HOBCCI[HGBHOﬁ JKU3HH. Maremarnyeckoe OXHIaHUC

5.1
OMHapHOM ciy4yailHONW BenMYMHBL. MaTemaThyeckoe OXXKHMJIAaHHUE CYMMBI CIy4YailHBIX BEJNMYMH. MareMaTH4ecKoe OXKUIaHHe U
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMMATILHOTO pacripeiesieHui

5.2 3aKkoH OONBIINX YHCEN U €r0 POJb B HaAyKe, IpUpojie U ob1iecTBe. BEIOOpOUYHBIN METO HCCIe0BaHUN

5.3 [Tpumepsl HENpPEpBIBHBIX CIy4YalHBIX BeIUMYMH. [IOHSATHE O MIOTHOCTH pacnpeaeneHus. 3afaud, MPUBOASIINE K HOPMAIbHOMY

pacupeaciICHUIO. ITonstue o HOPpMAJIbHOM PaCIIpCACICHHN

IMPOBEPSIEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIEI'O OEPA3OBAHUA

Kox
IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
NpoBepPsieMoOro
poBep cpeHero oouero o0pazoBaHus
TpeOoBaHMS

Brnanenue meronamu J0Ka3aTenbCcTB, alrOPUTMAaMHU pelleHHs 3a7ady; yMeHue (opMylupoBaThb U ONEPHUPOBATH
NOHATUSAMU: OIpEAEICHUE, AKCHOMa, TEOpeMa, CIEACTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTeIbCTBO, PABHOCHIIBHBIE
(GOpMyYIHPOBKH; NPUMEHSTh UX; yMEHHE (OpPMYJIHPOBaTh OOPATHOE U MPOTHBOIOJIOKHOE YTBEP)KICHHUE, IPUBOANUTH
OpUMEpbl M KOHTPIPUMEPHI, HCIOIb30BaTh METOJl MAaTeMaTU4YeCKOM WHAYKLUWHU; TPOBOJUTH JOKa3aTelIbHbIE
pacCcyXJIeHHs TpU PEIICHUU 3a]ad, OLEHUBATh JIOTMUECKYIO INPaBUIBHOCTh DPACCY)KIECHUN; YMEHHE OIEpUPOBATH
MOHATUSIMU: MHOKECTBO, TIOJAMHOXECTBO, OIEpallMd HaJl MHOXKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN amnmapar JUlsl ONMMCAHUS PEajbHBIX MPOLECCOB U SIBICHUN M NPU PEUICHMM 3aJad, B TOM YHCIE U3
IpYruX y4eOHBIX IPEJIMETOB; YMEHHE OIEepUpOBaTh MOHATUSMU: rpad, cBs3HBIM Tpad, AepeBo, LUK, rpad Ha

IJIOCKOCTH; YMCHHC 3a/laBaTb U OIIMCHIBATH l“pa(l)LI pa3jInuHbIMU CHOCO63.MI/I; HUCIIOJIB30BaTh rpaq)m Ipu pCHICHUHA




3aaad

YMeHHe ONepUpoBaTh MOHATHAMU: HATYPAJIBHOE YHCIIO, LEJI0€ YMCIIO, CTENEHb C LEIbIM II0Ka3aTelleM, KOPEHb
HaTypaJbHOH CTENEHH, CTENIEHb C PallMOHAJILHBIM [T0Ka3aTeNleM, CTEIIeHb C JIEHCTBUTENIBHBIM IT0Ka3aTeseM, Jlorapupm
YKClla, CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJBHOIO YMCIA, OCTAaTOK II0 MOIYJII0, PalHdOHAJIBHOEC YHUCIIO,
UPPALMOHAIIBHOE YHUCIJIO, MHOXECTBA HATYPAJIbHBIX, LENbIX, PAlMOHAIbHBIX, ICHCTBUTENBHBIX YHUCEN; YMEHUE
UCTIOJIb30BaTh MPU3HAKU JAEIMMOCTH, HAaMMEHBIIMK OOIIMK JAeIWTeNh W HaMMEHblIee oOIlee KpaTHOE, ITOPHTM
EBximaa npu pelmeHuM 3ajad; 3HAKOMCTBO C Pa3iIUYHBIMU IO3MLIMOHHBIMM CHUCTEMAaMHM CUUCIICHHS, YMEHHUE
BBITIOJIHATH BBIYHMCIICHUE 3HAUCHUH U TpeoOpa30BaHMs BBHIPAKCHUN CO CTENEHSIMH U JiorapudmMamu, mpeodpa3zoBaHus
IpOOHO-pAllMOHATIBHBIX BBIPAKEHH; yMEHHUE OINEepUpOBaTh IOHATHAMM: IOCIEIOBATENBHOCTb, apH(pMeTHyecKas
porpeccusi, reoMeTpuieckas nporpeccusi, 0eCKOHEUHO yObIBaroIlas reOMETpUUEcKasi IPOrpeccusi; YMEHUE 3a]1aBaTh
IOCJIEI0BATEIbHOCTH, B TOM 4YHCJIE C IOMOULIbIO PEKYPPEHTHBIX (hOpMyJ; YMEHHE OINEepUpPOBATh MOHATHIMU:
KOMILJIEKCHOE YHCIIO, CONPSHKEHHBIE KOMIJICKCHBIE YHCIa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4Hcia, (hopMa 3amucu
KOMIUIEKCHBIX ~ 4Mcen (reoMeTpuyeckas, TpPUIOHOMETpUYecKas M ainreOpandeckas); yMeTb IPOU3BOIMTH
apu@meTnyeckue AeMCTBHS C KOMIUIEKCHBIMHM YHCIaMM; MPUBOAUTH MPUMEPHI HCIOIb30BAaHUS KOMIUIEKCHBIX UYHCEN;

ONCpHUPOBATh MOHATUAMU: MaTpULld 2X2'mn 3><3, OIPCACIINTECIIb MATPHUILIbI, FeOMCTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue  omepupoBaTh  MOHATUSMHU:  palMOHAJbHBIE,  HPpPALMOHAJIbHBIE,  IOKa3aTelIbHblE,  CTEIEHHBIE,
JorapupmMuUecKue, TPUrOHOMETPUUECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEpUPOBATh MOHATHAMU:
TOKJIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHWE, HEPABEHCTBO, CUCTEMa YPAaBHEHMH M HEPAaBEHCTB,
PaBHOCHUJIBHOCTb YPaBHEHUM, HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pa3MyYHbIX MPUEMOB; pellaTh ypaBHEHHUS, HEPAaBEHCTBA M CHCTEMBbI C MapaMeTpoM; IMPUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI JJIS PELICHUs MaTeMaTHUeCKUX 3a7a4 U 3a/1a4 U3 pa3IMYHbIX 00JIacTel HAyKU U peabHOU

KHN3HU




YMeHue onepupoBaTh HOHATHAMH: (YHKIWS, YETHOCTh (DYHKIUH, MEPHOAMYHOCTh (DYHKIMH, OTPAaHUYCHHOCTDH
(GYHKIMM, MOHOTOHHOCTh (YHKIMH, DKCTpeMyM (YHKIMH, HauOoJbIlee M HaUMEHbIIEe 3HaueHHs (YHKIMU Ha
NPOMEXYTKE, HElpepbiBHAsA (YHKIHSA, aCHMOTOTHI Tpaduka (yHKIMH, TepBas W BTOpas NMPOU3BOAHASA (YHKIIHH,
TeOMETPUYECKUI N (PU3NUECKUI CMBICT NMPOU3BOIHOM, NIEPBOOOpa3Has, ONpeACIEHHBI HHTETpall; yMEHHE HaXOIUTh
ACHMIITOTHI Tpaduka (YHKIMHU; YMEHUE BBIYUCIATH MPOU3BOJHBIE CYyMMBI, IPOU3BEACHHS, YACTHOTO M KOMITO3UIIUU
(GYHKIMIA, HAXOAUTH YpPaBHEHUE KacaTeIbHOH K rpaguKy QYHKIHH; yMEHHE HaXOAWThH IMPOU3BOTHBIC HJIEMEHTapHBIX
(GyHKUIMH; yMEHUE UCTIOIB30BATh MMPOU3BOAHYIO JJISl UCCIIEAOBAaHUS (QYHKIMNA, HAXOAUTh HAaHOOJBIINE U HAUMEHBIIIHNE
3HaueHHUs (QYHKIMA; CTPOUTH TpaduKu MHOTOWICHOB C HCIIOJIb30BAaHHEM alllapara MaTeMaTHUeCKOrO aHaln3a,
OPUMEHSTh TMPOW3BOAHYIO ISl HAXOXICHUS HAWIYYIIErO pEIICHUS B NPUKIAIHBIX, B TOM YHUCIE COIHAIBHO-
HSKOHOMUYECKUX M (PU3UUECKHX 33/a4ax; HaXOAUTh IUIOMAAN U 00BEMBI (DUTYp C MOMOIIBIO MHTETpaia; MPUBOIUTH

IPUMEPbI MAaTEMAaTHIECKOTO MOACIMPOBAHUS C ITIOMOMIBIO TU(GEpeHINATbHBIX YPaBHEHUN

YMeHue onepupoBarh MOHATHAMHU: Tpapuk QyHKIUM, oOpaTHas (QYHKIWS, KOMIO3MIMA (YHKIMH, JWHEHHas
GyHKLUA, KBaJpaTu4yHas (QYHKLUSA, pallMOHaIbHAs (YHKLHMSA, CTENEeHHas (yHKLUUSA, TPUTOHOMETPHUECKUE (DYHKIIMH,
oOpaTHble TPUTOHOMETpHUECKHE (QYHKIMH, [TOKa3aTelbHas U Jorapupmudeckas QyHKUNN; YMEHUE CTPOUTH IpaduKu
U3y4eHHBIX (YHKLUH, BBINOJHATH IMpeoOpa3zoBaHus rpadukoB (QyHKIUH, HCIONB30BaTh TIpadHKu Uil H3y4YEeHUs
IPOLIECCOB M 3aBHCUMOCTEH, NPH PEIIEHMH 3a7ad M3 JIPYTruX ydeOHBIX NPEIMETOB M 3a7ad M3 pealbHOH KU3HH;
BbIpa)kaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX]ly BETMUMHAMM; UCIIOIb30BaTh CBOWCTBA U rpauku QYHKIMH I peLIeHus
ypaBHEHHIA, HEPABEHCTB M 3aJad C MapaMeTpaMH; M300pa)kaTh Ha KOOPIWHATHOHM TUIOCKOCTH MHOXECTBA pEIICHUI

ypaBHeHHﬁ, HEPAaBCHCTB U NX CUCTCM

YMmenune pe€aTh TEKCTOBBIC 3ala4M Pa3HBIX TUIIOB (B TOM YHCJIC HAa IPOUCHTHI, JOJU U 4aCTHU, Ha JIBUIKCHHC, pa60Ty,
CTOUMOCTb TOBApOB M YCJIYyI, HaJOru, 3aJadyud U3 o0iactu YIIpaBJICHUA JIMYHBIMH H CeMEMHBIMU (I)I/IHaHCElMI/I);
COCTAaBJIATH BBIPAXKCHHA, YPAaBHCHUS, HCPABCHCTBA U HUX CHUCTEMBI 110 YCIOBHUIO 3aJadd, UCCICAOBATH IOJYUCHHOC

pemIiCHUC U OLCHUBATH HpaB,ZLOHOIlO6HOCTL PE3YyJIbTATOB, YMCHHC MOJIACIIMPOBATH PCAJILHBIC CUTyallUM Ha SA3bIKC




MAaTCMAaTUKH,; COCTABJIATH BBIPAKCHHA, YPAaBHCHHA, HCPABCHCTBA M HX CUCTCMbI 110 YCJIOBUIO 3aJia4u, UCCIICAOBATH

IMOCTPOCHHBIC MOACIINU C UCIIOJIB30BAHUEM allrapara anre6pbl, HHTCPIPETUPOBATH HOJ'Iy‘ICHHBIﬁ pe3yabTart

YMeHHne ornepupoBaTh MOHATUSIMH: cpefHee apudmernyeckoe, MeluaHa, HauOoJblllee M HAMMEHbIIEe 3HAYCHHUS,
pa3Max, JUCHEepCHs, CTaHAApTHOE OTKJIOHEHHE 4YHUCIOBOTO Ha0opa; yMeHHEe W3BJICKaTh, HHTEPIPETUPOBATH
uH(pOpMallMIOo, TPEICTABICHHYI0 B TaOiuIlaXx, Ha [auarpammax, rpadukax, OTPa)Kalollyld CBOWCTBA pealbHBIX
MIPOIIECCOB U SBIICHUH; MPEACTABIATh HH(GOPMAIIMIO C TIOMOIIBIO TaOJIHII U AWArPAMM; UCCIEIOBATh CTATUCTHUCCKUE
JaHHbIE, B TOM 4YHCJIE C MPUMEHEHHEM TpaUyecKuX METOJOB U DJEKTPOHHBIX CPEICTB; TpadUuecKH HCCIeN0BaTh

COBMECTHBIC HAOIIOJCHHS C TTIOMOIIBIO JHATPAMM PACCEHBAHMSI U TMHCHHON perpeccuu

YMeHue onepupoBaTh HNOHATHUAMM: CIydailHBI ONBIT M cilydaiiHOoe COOBITHE, BEPOATHOCTh CIY4aHOTO COOBITHS,
YMEHHUE BBIYHCIATH BEPOATHOCTH C HCIIOJIb30BAaHHEM TIpapUUecKUX METOJOB; MPHUMEHATh (OPMYIBI CIOXKCHHS WU
YMHOXXEHHUSI BEpOSITHOCTEH, (OopMyily NOJHONH BeposSTHOCTH, (opmyny bepHymnn, koMOuMHATOpHBIE (DAKTHI U
(GopMyJibl; OLIEHWBATh BEPOSITHOCTU PEAJBbHBIX COOBITHI; YyMEHHE ONEpUPOBATH MOHATUSAMU: ClydailHas BEJIWYUHA,
pacnpeziesieHue BEPOSTHOCTEH, MaTeMaTH4eCKOe OKUIAHWE, AMCIEPCUS M CTaHAApTHOE OTKIOHEHHE CIy4alHOMN
BEJIMYMHBI, (YHKIUU PACHpPEeNICHUs U MJIOTHOCTH PaBHOMEPHOTO, TIOKA3aTEIbHOIO U HOPMAaJIbHOIO pacIpe/lesIeHn;
YMEHUE HCIIOIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEIEICHUN Ul PEIICHMs 3a/1ay; 3HAKOMCTBO C IOHATHUAMU: 3aKOH
00JBIIMX YHCEN, METO/Ibl BEIOOPOUHBIX MCCIEAOBAHUN; YMEHUE MPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
quCceN B IPUPOJIHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHUE ONEPUPOBATh MOHATHAMM: COUETaHUE, IEPECTaHOBKA, YHCIIO
COUYETaHM, YUCII0 epecTaHOBOK; OMHOM HbIOTOHA; yMeHHEe NPUMEHSATh KOMOMHATOPHBIE (PAKTBI U PACCYKAEHUS JUIS
peleHus 3a7ay; OLIEHWBAaThb BEPOSTHOCTH pEAJbHBIX COOBITUH; COCTaBIATH BEPOATHOCTHYIO MOJEIb U

WHTEPIPETUPOBATH MTOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHIMH: TOUYKA, IPSIMasi, MJIOCKOCTh, TPOCTPAHCTBO, OTPE3OK, JIy4, BEJIMUYUHA YIia, INTOCKUI

yroJi, IlByTpaHHBIﬁ yroi, TpéXFpaHHBIﬁ YroJji, CKpCuiuBaronuecsa npsaMbIC, MapaJlJICIbHOCTh U NCPHCHAUKYIISIPHOCTD




IPSAMBIX U INIOCKOCTEH, YroJI MEXAY IPSAMBIMHU, YrOJI MEXAY IPSMON M IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSIMM,
pacCTOsIHUE OT TOYKHM A0 IUIOCKOCTH, PACCTOSHUE MEXAY NPAMBIMH, PAaCCTOSTHUE MEXKIY IUIOCKOCTAMH; YMEHUE
UCTIOJIb30BaTh MpPU PEIICHUH 3a/a4 H3y4YeHHbIE (aKThl M TEOPEMbl IUIAHUMETPHM; YMEHHE OIICHHBATH pa3Mephbl
00BEKTOB OKPY’KAIOLIET0 MUPa; CTPOUTh MAaTEMaTHUECKUE MOJEIH C IIOMOIIbI0 T€OMETPUUECKUX MOHITUN U BEIUYMH,

peliaTh CBA3aHHBIC C HUMH MMPAKTUYCCKHUEC 3ala4n

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (HUTYPBI, 00BEM (UTyphl, MHOTOTPAaHHHK, NPABHJIBHBI MHOTOIpaHHUK,
ceueHre MHOTrOrpaHHMKa, KyO, mapaijenenunes, npusMa, nupamuaa, Gurypa u noBepXHOCTb BpALCHUs, LUIMHID,
KOHYC, map, cdepa, mIomaas cepsl, IIOMAAb MTOBEPXHOCTH MTUPAMUJIbI, IPU3MBI, KOHYCa, [IMINHIPA, 00BEM Kyoa,
IIPSAMOYTOJIBHOIO IapajuleliClUIela, NUpaMUIbl, MPU3MbIL, LWIMHAPA, KOHYyca, IIapa, pa3BEPTKA IIOBEPXHOCTH,
CEYEHHUs KOHyca M LWJIMHApA, NapauleIbHble OCH WM OCHOBAaHHUIO, CEYEHME 11apa, IIOCKOCTh, Kacaromascs cdepsl,
LWIMH/PA, KOHYCa; YMEHHE CTPOUTh CEYeHHE MHOTOTPaHHUKA, N300paXkaTh MHOTOTPaHHUKH, (PUTYpbl M IOBEPXHOCTH
BpallCHUs, MX CEYEHUs, B TOM YHCIE C IIOMOLIBIO DJIEKTPOHHBIX CpPEICTB; YMEHHE IIPUMEHATH CBOWMCTBA
reoOMEeTpUYECKUX (PUryp, caMoCTOATENIbHO (POPMYJINPOBATh ONPEEICHHs U3y4aeMbIX (Uryp, BbIIBUraTh MIIOTE3BI O
CBOMCTBaX M NpHU3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBBIBaTH WM OIPOBEpraTb HX; YMEHHUE IPOBOJUTH

KJIaCCI/I(I)I/IKaI_II/IIO (I)I/Il"yp 110 PA3JIMYHBIM IIPpHU3HAKAM, BBITIOJIHATH HGO6XO,Z[I/IMBIG AOIMOJIHUTCIIbHBIC TTIOCTPOCHUA

11

YMeHnue oneprupoBaTh NOHATHUSIMU: IBUKEHUE B IPOCTPAHCTBE, MapauIeIbHbIN IEPEHOC, CHAMMETPHS HA MNIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, MpeodpazoBaHue MOJ00us, MOJ00HBIE (GUTYPBI; YMEHHE pacro3HaBaTh paBHbIE U MOJOOHbBIE
(burypsl, B TOM 4HCII€ B MPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIOJIH30BATh TEOMETPUUYECKUE OTHOIICHUS TIPH PEIICHUN
3a/1a4; HAXOIUTh T'€OMETPUYECKHE BEIMYMHBI (IJTHHA, Yroj, IUIOMaAb, OOBEM) MpU pPELIEHUH 3aJad U3 IPYTHX
y4eOHBIX MPEAMETOB U U3 PeaTbHOM KU3HHU; YMEHUE BBIUUCISATH T€OMETPUUYCCKNE BEIMYUHBI (JJTMHA, YTOJ, TIOMAIb,
00BEM, MIIOMAAbh MOBEPXHOCTH), UCIIONB3Ys M3y4eHHBbIE (JOPMYNBI M METOJbI, B TOM YHCIE: IUIOMAAb MOBEPXHOCTH
MTUPAMHU/IBI, TIPU3MBI, KOHYCA, IWIHHIIPA, TUIoIIalb chephl; 00hEM KyOa, IPSIMOYTOJIBHOTO TTapajuIeTIeuIe a, TUPaMUIbI,

NPU3MBI, HWIMH/PA, KOHYCA, I1apa; YMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (UTYD




YMenue ONICpHUPOBATH MOHATHUAMU: IMPAMOYIOJibHasgd CUCTEMa KOOPAHWHAT, BCKTOP, KOOPAWHATBHI TOYKH, KOOPAHWHATHI

BCKTOpa, CyMMa BCKTOPOB, IIPOM3BCIACHUC BEKTOpa HaA 4YHCIO, Pa3JI0KECHUEC BEKTOpa IIO 6a31/1cy, CKaJIIpHOC

e IIPOU3BEJICHNUE, BEKTOPHOE IPOU3BEICHUE, YIOJd MEXIYy BEKTOpaMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIM U
KOOPJAMHATHBIN METOJ JUIsl peLICHHs FEOMETPUUECKUX 3a]a4 U 3a/1a4 JPYTUX y4eOHbIX IPEIMETOB
VYMeHue BbIOUMpATh MOAXOJAIIMN METOA A PEUIeHUs 3a/auyd; MOHMMaHUE 3HAYMMOCTHM MAaTeMAaTUKU B M3y4EHUU
13 NPUPOIHBIX U OOLIECTBEHHBIX MPOILIECCOB M SIBICHHI;, YMEHHME paclo3HaBaTh NMPOSBICHHE 3aKOHOB MAaTEMaTHKH B

HCKYCCTBC, YMCHHUC NPHUBOAUTHL HNPHUMEPBI MATCMATUYCCKHUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ n MHpOBOﬁ MaTeMaTU4eCKOn

HayKH

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

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna v BIYMCIECHUS
11 Hatypanbable u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCE
1.2 Pammonaneubie uncna. OOBIKHOBEHHBIE M IECATUYHBIE IPOOH, MIPOIICHTHI, OECKOHEYHBIE TIEPUOIUUECKUE TPOOH
1.3 ApudmeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JleicTBUs ¢ apupMEeTUUECKUMU KOPHSIMH HAaTypalbHON CTEEHU
14 Crenens ¢ nensiM nokasarenaeM. CTENeHb ¢ palllOHAIBHBIM MOoKa3aTeneM. CBOMCTBa CTENEHU
15 CuHyC, KOCUHYC U TAaHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JIOrapu(MbI
17 JeiictBuTtenpHble yncna. ApupMeTHyecKre OIepanuu ¢ JAeHCTBUTENBHBIMU 4HuciIaMH. [IpuOmmkEéHHBIE BBIUMCICHUS, MpaBUIIa
' OKpYIJICHUS, IPUKHJIKA U OLIEHKA PEe3yJIbTaTa BBIYUCICHUN
1.8 [Tpeobpa3zoBaHue BbIpaKeHHM




1.9

KommnekcHble uncia

2 VpaBHEHUS U HEPABEHCTBA

2.1 Leunbie n 1poOHO-paiiOHANbHBIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpUroHOMETpUYCCKUE YPABHCHHS

2.4 [Toxa3zaTenbHbIC U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenbie n 1poOHO-pariOHANTBHBIE HEPABEHCTBA

2.6 HpparmoHaibHble HEpaBSHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA

2.8 Tpuronomerpruyeckne HepaBEHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH yPaBHEHHI M HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JTMHEWHBIX yYpaBHEHUH. OnpeaenTeh MaTPHUIIbI
3 Oynkumn u rpadguku

31 OyHkuus, crnocoObl 3agaHus ¢QyHkuuu. ['paduk ¢ynkumu. B3aumuo oOpaTtHble (yHKunu. YETHBIE M HEUYETHbIE (QYHKIUH.
' [Tepuonuueckne GyHKIUU

3.2 OO6nacte ompeneneHus U MHOXKeCTBO 3HaueHUM ¢yHkuuu. Hymu ¢ynkuun. IIpomexxyTku 3HakomocTosHCTBA. [IpomexyTku
' MOHOTOHHOCTH (DyHKIIMH. MakCUMyMbI 1 MUHIMYMBI QyHKIIMU. Hanbosnpiee 1 HanMeHbllee 3HaYeHne (QyHKIIMU Ha TPOMEKYTKE

3.3 CrenenHast GyHKIIMS C HATYpaJbHBIM M LIENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeneHu

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu

3.5 [MokaszarensHas u jorapudmudeckast QyHKIMH, UX CBOWCTBA M TPadUKH

3.6 Touxu pa3pbiBa. AcUMNTOTHI rpadukoB ¢pyHkuuid. CBolcTBa (PYHKIMHI, HEMPEPHIBHBIX HA OTPE3Ke




3.7

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I, CIIOCOOBI 3aJaHusA HOCJ'IG,Z[OB&TCJIBHOCTC?I

3.8 Apudmerndeckas 1 reoMeTprueckas nporpeccuu. PopMyiia CI0KHBIX MIPOIEHTOB
4 Hayana maTemarnueckoro aHainsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (DYHKIHNA

42 [lpumenenne NPOM3BOMHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH M OKCTpeMyMbl. Haxoskaenue HamOONBIIErO H
' HAMMEHBIIETO 3HaUCHNS (QYHKIIMH Ha OTPE3Ke

4.3 [lepBooOpasnas. MaTerpan
5 MHosxecTBa U JIOTHKA

5.1 MHOXeCTBO, OIepaliy HaJl MHOKecTBaMH. J{narpammel Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA

6.1 OmnucarenbHas CTaTUCTHKA

6.2 BepositHOCTB

6.3 KombunaTtopuka
7 Ceomerpust

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena u MOBEpXHOCTH BPALICHUS

7.5 Koopaunaats! 1 BEKTOPHI
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