2|
‘J""*-v

.5
i

e

Kuposckoe 001acTHOE TOCyIapcTBEHHOE 0011e00pa30BaTe/ibHOE ABTOHOMHOE
yupexxaeHue
"KupoBckuii pusnko-mareMaTudecKkui gunei'

[Ipunsra YT1BepxacHa

Ha 3aceJaHuu nupextop KO['OAY KOMIJI
Hay4YHO-METOJANYECKOTO

coBeta KOI'OAY KOMIJI M.B. Ucynos

rpotokous Ne 3 ot 29.08.2023 1.
[Tpuka3z Ne 47/2 ot 31.08.2023 r.

PABOYAS ITPOT'PAMMA T1IO
Kypcy BHEypOUHOIi 1€SITENBHOCTH

BeposiTHocTH M cTaTUCTHKE (YIIy0JIéHHBIA YPOBEHD)
KypCy BHEYPOUHOU JEATEIbHOCTH

Ha 2023-2024 yueOHbIi o]
it 8 A, b, B ki1accos

NMoanwucaHo

undpoBon

noanucbto: Ncynos CocraBui(a) :
Muxaun Bacunbesuy 15113’63136133‘ EI{\I/I R
NaTa: 2023.08.31 Cﬁi‘;ﬁ{f}jﬁ\m -
15:25:32 +03'00"

2023r.



MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTD KaK C TOUKU 3PEHHSI MPAKTUUECKUX MPUIIOKEHHM, TaK U
UX pOJIM B 00Opa3oBaHUM, HEOOXOIMMOM KaKIOMY 4YeJIoBEeKYy. Bo3pacraer umcio
npodeccuit, Mpu OBIaIEHUN KOTOPBIMU TpeOyeTcst Xopoliasi 6a30Basi MOJArOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasi MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodecCHOHaNIbHON Kapbephl.

Kax1p1i1 4esI0BEK OCTOSIHHO MTPUHUMAET PELICHHS] HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHbIX. J{711 000CHOBaHHOIO MPUHATHS PELIECHUS B YCIOBUAX HEJOCTATKA WU
n30bITKa MHPOpPMALMU HEOOXOJUMO B TOM YHUCIE XOPOLIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MBIIIIEHUE. VIMEHHO N03TOMY BO3HHUKIIA
HEOOXOUMOCTh (POPMHUPOBATh y 00yUarOUIMXCs (PYHKIIMOHAIBHYIO IPAaMOTHOCTb,
BKJIIOYAIONIYI0 B c€0s yMEHUE BOCIHPUHUMATh U KPUTHYECKH aHAJIU3UPOBAThH
H(pOpMaIIO, IPEICTABICHHYIO B Pa3IMYHbIX (OpMax, IOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHUX pEaJbHbIX IPOLECCOB M 3aBUCUMOCTEH, NPOU3BOJIUTH
IIPOCTEUINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M rocyJapcTBa
npuoOuiaeT oOydammmxcsa K OOLIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKHN Pa3BHUBAET HABBIKM OpraHU3alMM Iepedopa M mojacyéra yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJisi GOpMUPOBAHUS KOMIIETCHIINMN B
o0nacTu UHPOPMATUKHU U HUPPOBBIX TEXHOJOTHM. [Ipy M3ydyeHHH CTaTUCTUKH U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJaXx €ro HCCielNoBaHUus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAUMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMHU LIEJISIMU B CTPYKTYpE MPOrpaMMbl yueOHOT 0 Kypca
«BeposSsTHOCTh M CTAaTUCTHKA» OCHOBHOTO 00IIIero 0O0pa3oBaHUs Ha yriyOJIEHHOM
YPOBHE  BBIIEJEHBl  CIEAYIOIIME  COAEPKATEIBbHO-METOAUYECKAE  JINHUU:
«IIpencraBneHue JaHHBIX M ONMCATeNIbHAs CTaTUCTHKa», «BeposTHOCTHY,
«3I7eMEeHThl KOMOMHATOpUKWY», «BBeraeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Copnepxxanue nunun «llpencraBieHne NTaHHBIX U ONMUCATENbHAS CTATUCTUKA»
CIIY’KUT OCHOBOM 7151 JOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(OpPMAIUEH: OT YTCHHUS
Y MHTEpHpeTauuu uH(popManuu, TpeicTaBIeHHOW B Ta0IUIaX, Ha JUarpaMmax u
rpadukax, 1o cOopa, MPEACTaBICHUS W aHAIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CpPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,



oOyyaroluecss ydarcs CUMThIBaTb W HMHTEPIPETUPOBATH JAHHBIE, BbBIJIBUIaTh,
apryMEHTUPOBATh M KPUTUKOBATH IPOCTEHMINME THUIIOTE3Bl, PA3MBILLIATE HaJ
(akTopaMy, BBI3BIBAIOIIMMHU H3MEHUMBOCTb, M OLEHUBAaTh MX BIUSHUE Ha
paccMaTpUBaeMbl€ BEJIMYMHBI U ITPOLIECCHI.

MHTYyUTHBHOE TMPEACTABICHUE O CIy4alHOM HW3MEHYMBOCTH, MCCICIOBAHUE
3aKOHOMEPHOCTEM M TEHACHLIMM CTAHOBHUTCS MOTHBHUPYIOIIEH OCHOBOM s
U3Y4EHUS TEOPUM BEPOSTHOCTEH. bBOJIBIIOE 3HAYEHHE HMMEIOT INPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMA MOJEIISIMH.

[TonsiTue BEpPOSITHOCTH BBOJUTCSA KaK Mepa MpPaBIONOA00Hs CIIy4ailHOTO
coopitusa. Ilpm wu3ydeHun ydeOHOTO Kypca oOOydaroImuecs 3HAKOMSTCS C
IIPOCTEUIIMMHU METOJaMH BBIYMCIICHHS BEPOSITHOCTEN B CIIy4alHBIX KCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJAMH, BEPOSATHOCTHBIMHM 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M pelaTh Ooyiee CIOXKHbIE 3adaud. B y4deOHbI Kypc
BXOJST HAYaJIbHbIE MPEACTABICHUS O CIYYaWHBIX BEIMYMHAX U HMX YHCIOBBIX
XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHO>XECTBAMU M OCHOBHBIMHU OIl€pallUsIMU HAJl MHOYKECTBAMHM, PaCCMATPUBAOTCS
IpUMEPBI IPUMEHEHNUA rpa)OB U SJIEMEHTOB TEOPUHU MHOKECTB AJIs pEIIEHU I 33124,
a TaK)Ke MUCIOJIb30BaHUA B APYTHX MATEMAaTUYECKUX KypCax U yUeOHBIX IPEIMETAX.

Ha u3yuenue yueOHoro Kypca «BeposiTHOCTh U CTaTUCTUKa» OTBOAUTCA B 8

Kiacce 34 gaca ( mo 1 yacy B HeIeIi0)



COJEPKXAHUE OBYUYEHUA
8 KUIACC

MHOX€eCTBO M MOAMHOXKECTBO. [IpuMepsl MHOKECTB B OKPY’KAIOLIEM MUPE.
[lepeceuennie u oObeauHeHHE MHOXecCTB. Jluarpammbl Oinepa. Yucioble
MHOecTBa. [IpuMepsl MHOKECTB U3 KypCcOB aireopsl U reomeTpuu. [lepeuncnenue
AJIEMEHTOB MHOXECTB C TOMOIIBIO OpPraHM30BAHHOIO Imiepedopa W IpaBuia
yMHOkeHus1. DopMyna BKIIFOUEHUA-UCKITIOUYCHHS.

DnemMeHTapHbIe COOBITHA. BEpoATHOCTH CiydalHBIX COOBITHHA. OTMBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CydalHbII BBIOOD.

N3mepeHne paccenBaHUs YUCIOBOTO MaccuBa. Jlucmepcuss U CTaHOApTHOE
OTKJIOHEHHE 4YHCIOBOro Habopa. CBoilcTBa JUCIEPCMUM M CTAaHAAPTHOTO
OTKJIOHEHUs. J{uarpaMMbl paccerBaHus JABYX HaOJtOAaeMbIX BeluuyuH. JIuHeiHas
CBSA3b HA lUarpaMMe pacCEUBaHUs.

HepeBo. JlepeBo caydaitHoro »skcrnepuMeHTa. (CBOHCTBAa  JE€pPEBBEB:
€IMHCTBEHHOCTb ITyTH, CBSI3b MEX/1y UMCIOM BEPIIMH U YuciioM pédep. [lonstue o
IJIOCKUX rpadax. Pemenre 3a1ay ¢ HOMONIIBbIO JE€PEBHEB.

Jlornueckue coro3bl «M» n «MJIM». CBA3p MEXOy JIOTUMECKHUMH COO3aMHU U
olepalysiMi HaJl MHOXecTBaMU. Vcronb30BaHNe JOrMUECKUX COI030B B alreope.

CayyailHple  COOBITUSI KaK  MHOXECTBAa  DJIEMEHTAapHBIX  COOBITHH.
[IpoTtuBONONIOKHBIE COOBITUA. Onepanuu Haj cOObBITUAMH. POpMyNa CIOXKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOKEHUS BEPOSATHOCTEM. YcnoBHas BEPOSTHOCTb.
IIpencraBieHne CiydamHOro OJKCIIEpUMEHTAa B BHUJE JepeBa. HesaBucumbie
COOBITHSI.

Maremarndeckoe OXUIAAHHWE CIy4YalHOW BEIUMYUHBI. DU3UUYECKUN CMBICI
MAaTEMATUYECKOTO OXHuJaHus. lIpuMepsl HCHONB30BaHUS MaTEMaTUYECKOIO
oxuganus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHUE CIIyYallHOM BEJIWYWHBL.
CBolicTBa MATEMAaTHYECKOTO OXKUAAHUS U TUCTIEpCUH. MaTeMaTHYeCKOe OKUIaHNE
Y IMCTHEPCUS U3YUYEHHBIX PACPEACICHUN.

HepaBencTtBo YeObiméBa. 3akoH OonbIIUX YHcel. MareMaTHYECKHE
OCHOBAHWMsI U3MEPEHUS BEPOSTHOCTEH. PoIlb 1 3HaUECHME 3aKOHA OOJBIIMX YHUCET B
HayKe, B MPUPO/ie U 00IIECTBE, B TOM YUCJIE B COIMOJIOTHYECKUX 00CIEAOBAHUAX U
B U3MEPEHUSIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl MO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUKUCKOMN
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAlMel B JESATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a71a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBUI I OKPYXAIOLIEH Cpelbl, 0OCO3HAHUEM IJ100aJIbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHMAM COLHUATbHON M NPUPOAHOM
cpeabI:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHS, TUIIOTE3bl 00 00OBEKTaX M SIBJIIEHUAX, B TOM UHCJIE€ PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUA, (POPMYIHPOBATH W OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEe/IEIeHHs IOHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccU(UKaIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYJIUMpOBAaTb U  MPeoOpa3OBbIBATH  CYKIEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYMH;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTEMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXaeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOOoJIee NOAXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, AHAJTU3UPOBATH, CHUCTEMATU3UPOBATh U HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(OpPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIPaXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS 10 XOJy peUIeHUs 3a/ayd,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKJEHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3aaad
MPE3EHTAllUK U OCOOEHHOCTEH ayIUTOpUY;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh 1EeJb
COBMECTHOM JeSTENbHOCTH, IUIAHUPOBATH OPTaHMU3AIMI0 COBMECTHOM paloTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BHINOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICMCTBHUS C APYTUMHU WICHAMU KOMaH/Ibl, OIEHUBATh Ka4€CTBO PE3yibTaTa U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3ysbTaT 1Mo KPUTEPHUsIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

PerynsitTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEUICHUS] B JKM3HEHHBIX M Y4YEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH, AJTOPUTM pEIICHHUs 3ajayd (Wi €ro
94acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIUU U PeDIICKCUU;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSITh TPUYUHBI IOCTHXKEHUS WM HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHAIBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyyuT CIeAYIOIUe MPeIMETHbIC
pe3yJIbTaThI:

Yurare wH(OpMAIMIO, MPEACTABICHHYI0 B Ta0nWIax, Ha JguUarpaMMax,
MPEACTABIATh JAHHBIE B BUJE TaOIMI, CTPOUTH CTOJOUKOBBIE (CTOJIOUATHIE) U
KpYTOBBIE IHarpaMMBbl 10 MacCHUBaM 3HAUEHUM.

OnucblBaTh W HMHTEPHPETUPOBATH  PEAIbHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBJICHHbIC B TA0JIMIIAX, HA TUarpamMMax, rpapukax.

Hcnonb3oBaTh [Ji1 ONMMCAHUS JaHHBIX CTAaTUCTUYECKUE XapaKTCPUCTUKU:
cpenHee apu(pMETHYecKoe, MeJIuaHa, HauOOJblIee W HAauMEHbLIEE 3HAYEHUS,
pa3Max, KBapTHIIH.

NMeTh TpeACTaBICHUE O JIOTMYECKUX YTBEPKICHUSX M BBICKA3bIBAHMSX,
YMETb CTPOUTH OTPULIAHUS, POPMYTUPOBATH YCIOBHBIC YTBEPKICHHUS IIPU PELICHUN
3a/1a4, B TOM YHCJIE U3 IPYTUX YU€OHBIX KYPCOB, UMETh MPEACTABICHUE O TEOpEMaXx-
CBOMCTBaxX M TeOpeMax-MpU3HaKaxX, 0 HEOOXOJUMBIX U JOCTATOUHBIX YCIOBUSX, O
METOJIE JOKA3aTEIbCTBA OT MIPOTUBHOTO.

Nmerp mnpencraBieHMe O CIydYalHOM HM3MEHYMBOCTM HA IPUMEpax
pe3yJabTaTOB M3MEPEHUM, I1eH, (U3UYECKUX BEJIUYUH, AHTPOMOMETPUUYECKHUX
JTAHHBIX, UMETh MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

Hcnonb30BaTh i1 ONMCAHUSA JAHHBIX YAaCTOThl 3HAYEHUW, TPYyNIUPOBATH
JIAaHHbIE, CTPOUTH TUCTOTPAMMBbI TPYNIUPOBAHHBIX TAHHBIX.

Hcnonb3oBath rpadbl Juis perieHus 3a1a4d, IMETh MPEJCTaBICHUE O TEPMUHAX
Teopuu rpadoB: BepirHa, pedpo, 1elb, IUKII, TyTh B rpade, UMETh MIPECTABIICHHUE
00 06xoje rpada 1 00 OpUEHTUPOBAHHBIX Tpadax.

K koHniry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeayoIue MpeIMEeTHbIC
pe3yabTaThl:
OnepupoBath NOHATUSIMHA MHOXECTBA, TOJMHOXECTBA, BBIIOJIHATH ONEPALIUU
HaJ MHOXXECTBaMHU: OOBEAMHEHHE, T[EepPeceueHue, TMEePEUUCIsiTh SJIEMEHTHI
MHOKECTB C HCIOJb30BaHMEM OPraHM30BAHHOTO Mepebopa U KOMOMHATOPHOTO
npaBuia YMHOKEHHUS.



HaxonuTh BEpOSTHOCTH CIy4alHbIX COOBITUM B CIy4aWHBIX OMNbITAX, 3HAS
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHM, B TOM YHCJIE B OIBITAaX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU, UMETh MTOHATHE O CIIy4yallHOM BhIOODE.

OnuceiBaTh JaHHBIE C MOMOUIBIO CPEIHMX 3HAYEHUUW W MEpP PACCEUBAHHUS
(zucriepcusi U CTaHIAPTHOE OTKIIOHEHHWE). YMETh CTPOUTHh M HHTEPIPETUPOBATH
JMarpaMMbl pacceuBaHUs, UMETh MPEACTABICHUE O CBSI3U MEXAY HaOJI01aeMbIMU
BEJINYNHAMM.

NmMets mpeacTaBieHWe O JepeBe, O BepmiMHax # péOpax Jnepena,
WCIIOJIb30BaHUN JAEPEBBEB IIPU PELICHUU 3a]1a4 B TEOPUM BEPOATHOCTEU, B IPYTUX
y4€OHBIX MATEMAaTHYECKUX Kypcax M 3a/1a4 U3 JPYruX y4eOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITUS KaK MHOYECTBA 3JIEMEHTAPHBIX COOBITHIM
CJIIy4ailHOTO OIBITA, BBIMOJHATH ONEpalMy Haja COOBITHUSIMU, MCIOJIL30BATH IPU
pElIeHUH 3a7a4 JuarpamMmbl Jijiepa, YUCIOBYIO MPSMYIO, IPUMEHATH (POpPMYITy
CJIOKEHUS BEPOSATHOCTEN.

Ilonp30BaThCs MPABUIOM YMHOKEHHUS BEPOSATHOCTEH, UCIIOIB30BaTh JAEPEBO
JUISL TIPEACTABICHUS CIIy4ailHOTO OIbITa NpU peleHnH 3anad. OnepupoBath
HNOHSTHEM HE3aBHUCUMOCTH COOBITHIA.

K xonIry oO0ydueHus B 9 kj1acce oOyJarommics MOTYYUT CIASTYIONINE MPEeIMETHBIC
pE3ybTaThI:

[Tonp30BaThC KOMOMHATOPHBIM MPABUJIOM YMHOXKEHHS, HaXOJIUThb YHUCIIO
IIEPECTAaHOBOK, YHMCJIO COYETAaHMM, MOJIb30BATHCS TPEyroiapHUKOM Ilackans npu
pelIeHnH 3a1a4, B TOM YHCJIC Ha BBIUYMCICHUE BEPOSITHOCTEN COOBITUH.

HNcnonp30BaTh  MOHATHE  T€OMETPUYECKOM  BEPOSITHOCTH,  HAXOIUTh
BEPOSTHOCTH COOBITUH B OIBITAX, CBA3AHHBIX CO CIAyYaliHBIM BBIOOPOM TOUYCK W3
IJIOCKOM (DUTYPBI, OTPE3Ka, JJIUHBI OKPY>KHOCTH.

HaxoauTh BEepOATHOCTU COOBITHH B ONBITAX, CBA3AHHBIX C UCIBITAHUSIMU 0
JIOCTUKEHUS TIEPBOTO YCIEXA, B CEPUSAX UCIIBITAHUN bepHyIuIH.

Nmets mpencTaBieHne O CIy4alHBIX BEJIMYMHAX U OMO3HABAaTh CIIyYalHbIC
BEJIMUYMHBI B  SIBJICHUSX OKPYKAIOWIIEr0 MHpPA, ONECPUPOBATH  ITOHITHEM
«pacmpeaeneHne BEpOATHOCTEW». YMETh CTPOUTH pacHpeAeeHUs] BEPOATHOCTEN
3HAYEHHM CITyYalHbIX BEJIMYUH B U3YUYEHHBIX ONBITAX.

Haxoaute MaTeMaTH4ecKoe OXKUIAHUE U JUCIIEPCUIO CIYYANHOW BEJIMYHUHBI
[0 PaCIpPENCIICHUI0, NPUMEHSATh YHUCIOBBIE XAPAKTEPUCTUKU HU3YyUYEHHBIX
pacrpeneneHu Ipy peIeHnn 3a1ad.

NmeTe mpeacraBieHWE O 3aKOHE CIy4YaWHBIX YHMCEI KakK O MPOSBJICHUU
3aKOHOMEPHOCTA B CIIyYalHOM WM3MEHYMBOCTH, IOHMUMATh MAaTEMaTHYECKOE
000CHOBaHME OJM30CTH YAaCTOTHI U BEPOSATHOCTH COOBITHA. VIMeTh mpeacTaBlIieHIe
O POJIM 3aKOHA OOJIBIITUX YKCEN B IPUPOJIE U OOIIIECTBE.



8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
[ToBTOpeHnue kypca 7 kiacca 3
MHoxecTBa
BeposiTHOCTB cityuaifHOTO COOBITHS 4 1
4 OnucarenpHas cratuctuka. PaccenBanue 5 1 1
JTAHHBIX
Beenenue B Teoputo rpadoB
Jloruka
7 Onepanuu Haj CIy4alHBIMU COOBITUSMHU. 3
CrnosxeHue BeposiTHOCTEN
8 VYcnoBHas BEpOATHOCTb, YMHOKEHHE 5
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS
9 [ToBTOpenue, 06001IEHNE, 5
CUCTEMaTHU3alus 3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoasusie IlpakTnueckue Aara unpporsIe
Bcero u3yyeHusi o0pa3oBaTesbHbIe
padoThI padoThI pecypeni
[ToBropenue/ [IpencraBnenne JaHHBIX
1 B BHJIC TAOJIMI] ¥ THArpaMM. 1
OnucarenpHas CTaTUCTHKA
[ToBropenue/ Ciyuaiinas
2 U3MeHYNBOCTb. CirydaiiHble COOBITHSL. 1
BeposiTHOCTH 1M 4acTOTHI.
3 [ToBTOpEHME. DiIEeMEHTHI TEOPUU 1
MHOECTB. DJIEMEHTHI TEOPUH TpadoB
MHOX€ECTBO ¥ OJIMHOXKECTBO.
4 [Ipumepbl MHOXKECTB B OKpY’KaIOIEM 1
Mupe
5 [Tepeceuenne u oObeAMHEHNE 1
MHOeCTB. Jlnarpammel Ditiepa
5 Yucnosele MHOXECTBa. [Ipumepbl 1
MHOXECTB U3 aJIre€Opbl U TEOMETPHH
[lepeuncienre 31eMEHTOB MHOXKECTB C
7 MOMOIIbIO0 OPraHU30BAHHOTO Tiepedopa 1
Y IpaBuia yMHOXeHus1. Popmyna
BKJIIOUEHUSA-UCKITIOYECHUS
DeMeHTapHbIe COOBITHSL.
8 BeposiTHOCTH ClTy9aitHBIX COOBITHH. 1

OmBITHI C PAaBHOBO3MOXHBIMHU




AJIEMEHTAPHBIMU COOBITHUSIMHU.
Ciy4aifHbIii BBIOOD

DneMeHTapHBIC COOBITHS.
BeposiTHOCTH ClTy4aifHBIX COOBITHIA.
OnbITHI ¢ paBHOBO3MOXHBIMU
AIIEMEHTAPHBIMH COOBITUSIMH.
Crnyyaiinelii BEIOOp

10

DneMeHTapHBIC COOBITHS.
BeposiTHOCTH CITy4aifHBIX COOBITHIA.
OnbITHI ¢ paBHOBO3MOXHBIMU
AIIEMEHTAPHBIMH COOBITUSIMH.
Cnyyaiinslii BEIOOp

11

12

13

[IpakTuyeckas pabora o Teme
"BeposiITHOCTh citydyaiiHOTro coObITUS"

I/I3MepeHHe paccenBaHus YUCIOBOTO
MacCHuBaA. Z[I/ICHepCI/IH " CTaHAApPTHOC
OTKJIOHCHHUEC YK CIIOBOT'O Ha60pa

I/I3MepeHHe paccenBaHus YUCIOBOTO
MacCHuBaA. I[I/ICHepCI/IH U CTaHOApTHOC
OTKJIOHCHHEC YHCJIIOBOT'O Ha60pa

14

CBolicTBa IUCIEPCUU U CTAHAAPTHOTO
OTKJIOHEHUSI

15

16

JlmarpamMmbl paccenBaHUs IBYX
HaOJIFOJaeMbBIX BeINYMH. JInHeHas
CBsI3b HA TUArpaMMe pacCeUBAHUS

[IpakTuyeckas pabora Mo Teme
"PaccenBanue qJaHHBIX"




KonTtponbHast pabora o Teme

17 "OnucarenpHas cTaTUCTUKA"
Hepeso. JlepeBo ciaydaitHOTro

18 skcniepuMeHnTa. CBOMCTBA 1€PEBBEB:
€MHCTBEHHOCTb ITYTH, CBSI3b MEXY
YHCJIOM BEPIIUH M YUCIIOM pEOEp

19 [TonsiTre 0 TuIOCKKMX rpadax

20 Pewienue 3a1a4u ¢ TOMOIIBIO 1IE€PEBHEB
Jlornueckue coro3nl «M» n «AJIN».

21 CBs13b MEXTY JIOTHYECKUMHU COI03aMHU
U OllepalysiMi HaJl MHOXECTBaAaMU

29 Hcnonb30BaHue TOTMYECKUX COIO30B B
anredpe

23 CrnyuaiiHble cOOBITHSI KAK MHOKECTBA
3JIEMEHTAPHBIX COOBITUI

24 [IpoTrBONOIOKHBIE COOBITHS.
Orneparuu HaJ, COOBITHUSIMU

25 dopmyna CII0KEHUs BEPOATHOCTEN
[IpaBuI0 YMHOXKEHUST BEPOSTHOCTEM.

26 VYcnoBHas BEpOSTHOCTD.
IIpencrasienue ciry4aitHOro
IKCIIEPUMEHTA B BUJIE JIEpEBa
[IpaBnn0 yMHOKEHUS BEPOSITHOCTEM.

27 VYcnoBHas BEpOSTHOCTD.
[IpencraBienue cy4aiitHOTO
HKCIIEPUMEHTA B BUJIE JIEpEBa

28 [IpaBuii0 yMHOXKEHHS BEPOSATHOCTE.

VYcioBHast BEpOATHOCTb.




[Ipencrasnenue ciry4aitHOro
9KCIEPUMEHTA B BUJIE JAepeBa

29 He3aBucumeie coOOBITHS

30 HeszaBucumele coOBITHS
[ToBTOpenue u o6o0IIEHNE.

31 PaccenBanue JaHHEBIX B YHCIIOBBIX 1
MaccHBax
IToBTOpenue u 0600meHne. Oneparuu

32 HaJl MHOXKECTBAMH M COOBITHUSIMHU. 1
JlepeBbs u 1utockue rpadbl
[ToBTOpEeHME 1 00OOMIIEHNE.

33 BeposiTHOCTB ClTy4aitHOTO COOBITHSI. 1
CnoxeHne ¥ YMHOKCHUE
BEPOSATHOCTEM

34 [ToBTOpenue u o6odmeHue. [lepeBbs u 1
IUIOCKHE rpadbl

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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