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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo ydeOHOMY Kypcy «BeposTHOCTb M CTaTUCTHKA»
COCTaBJIeHa Ha ocHoBe TpeOoBaHU K pe3yjbTaTaM OCBOCHHS 00pa30BaTeIbHOM
porpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHus, MpeACTaBICHHBIX B DeepanbHOM
roCyapCTBEHHOM 00pa30oBaTEIbHOM CTaHAApTE OCHOBHOTO OOIIEro 0Opa3oBaHUs
u QenepanbHOil pabouell mporpaMMe Mo y4dyeOHOMY mpeamery «Marematuka»
(yrnyOneHHbId  ypoBEHb), B coOTBeTCTBUM ¢ KoHuenmuein  pa3BuUTHs
MaremaTudeckoro ooOpazoBanuss B P® (2013), Ha OCHOBE OCHOBHOM
o0pa3oBaTeabHOM MporpaMmMbl OCHOBHOTO o011ero oopazosanuss MOY CII Ne 33,
a Takxe padoueit nporpammel BocnuTanuss MOY CIII Ne 33.

B coBpeMeHHOM 1IU(POBOM MHUpPE BEPOSITHOCTb M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD KaK ¢ TOYKH 3PCHHSI PAKTHICCKUX MPUIIOKCHHUH, TaK U
X poJId B 00pa30BaHUM, HEOOXOJUMOM Ka)xJIOMy 4elloBeKYy. Bospacraer umcio
npodeccuil, mpu OBIaJICHUH KOTOPHIMU TpedyeTcs xopolias 6a3oBasi MOJArOTOBKA
B 007acCTM BEpPOATHOCTM M CTAaTUCTUKHM, Takas TOATOTOBKA Ba)KHA s
IIPOJOJKEHUS 00pa30BaHUs U 17151 yCIEIHON Npo(hecCHOHATbHON Kapbhephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEero JaHHBIX. /{7151 000CHOBAaHHOTO MPUHATUS PEIICHHUS B YCIOBHUSX HEIOCTaTKa
WM M30bITKAa MHPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIOo chOpMUPOBAHHOE
BEPOSITHOCTHOE W CTAaTUCTUYECKOE MbIlILUIeHHE. VIMEHHO MO03TOMY BO3HHUKIIA
HEO0O0XO0MMOCTh (hOPMHUPOBATh y OOydaromuxcsi (QyHKIIMOHATIBHYIO TPAMOTHOCTb,
BKJIIOYAIONIYI0 B ce0si yMEHHWE BOCIPUHUMATh U KPUTHUYECKH aHAIU3UPOBATH
uHdoOpMaIMIO,  TPEACTABJICHHYIO B  pa3lIWyHbiX  (opmax, MOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTHX pPEaJIbHBIX TMPOIECCOB W 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B YY€OHOM KypC€ C OCHOBHBIMU MPHUHIIUIIAMH cOOpa, aHallu3a U
MPEACTABIICHUS JTAHHBIX W3 Pa3W4HBIX cdep KU3HU OOIIecCTBa M TOCyJIapcTBa
npuoOIaeT o0ydarImmxcsa K OOIIECTBEHHBIM UHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKHU pPA3BUBAET HABBIKM OpraHu3aluy mnepedopa u mojacyéra 4duciia
BApUAHTOB, B TOM YKCJIC B MPUKIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMU T€OPUU
rpadoB co3maét MaTreMaTuuecKuii GyHIaMeHT Jisi GOPMUPOBAHUS KOMITETCHITUHA B
obnacT UHPOPMATUKH U MUGPPOBBIX TEXHOJOTHHA. [Ipy M3ydyeHUU CTATHCTHKU H
BEPOSITHOCTH O0OOTAIIaOTCSl TPEJCTABICHUS OOYYalOlUXCs O COBPEMEHHOU
KapTUHE MHUpa U METOJax €ro HcclieloBaHus, (GOpMHUPYETCs MOHHMAaHUE POJIU
CTATUCTUKHU KaK UCTOYHHMKA COLMAIBHO 3HAYNMOU MH(OPMALIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMU C MaHHBIMU NEISIMU B CTPYKTYpe MPOTPAMMBbI y4eOHOTO
Kypca «BeposSTHOCT M CTAaTHCTHKa» OCHOBHOrO o0O0miero oOpa3oBaHUs Ha



yrayOn€HHOM YpPOBHE BBIJICNICHBI CIEAYIOIINE COIEPKATeILHO-METOINYECKIE
munuu: «lIpencraBieHue JaHHBIX U OMKMCATENbHAS CTATUCTUKAY, «BeposTHOCTHY,
«OneMeHTsl KOMOWHATOpHKN», «BBenenue B Teopurio rpadoBy, «MHOKECTBaY,
«Jlorukay.

Conepxxanue nunuu «IIpencraBieHue TaHHBIX U OMUCATEIbHAS CTATUCTUKA»
CIIY)KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOTHl ¢ WH(pOpMarmen: oT
YTEHUSI W WHTEpIpeTanuu WHGOPMAIMN, MPEACTAaBICHHON B TabmuIax, Ha
ayarpaMMax W rpadukax, 10 cOopa, TMPEACTaBICHHS W aHalu3a JaHHBIX C
HCIMOJIb30BAaHWEM CTaTUCTUYECKUX XAPAKTEPUCTHUK CPEIHUX M PACCEHUBAHUS.
PabGoras ¢ naHHBIMHM, OOydJarolIMecs y4yaTcs CUMUTHIBATh M HHTEPIPETUPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, U OIIEHHUBATh HX
BJIUSTHUE HA PACCMaTPUBAEMBbIC BEJIMYMHBI U MIPOIIECCHI.

NHTYUTUBHOE MpEACTaBICHUE O CIy4allHOW W3MEHUYMBOCTH, UCCIIEIOBaHUE
3aKOHOMEPHOCTE M TEHACHUIHUN CTAaHOBUTCS MOTUBHPYIOUIEH OCHOBOM JIJIA
M3y4YECHUsS TEOPUHM BEPOSTHOCTEW. bosblioe 3HAUYEHHWE WMEIOT IPAKTUYECKUE
3aJ1aHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKUMHU BEPOSTHOCTHBIMU MOJICIISIMHU.

[ToHaTHE BEpPOSATHOCTH BBOAMTCSA Kak Mepa IpaBIONOA00HsS CIIy4alHOTO
coopiTus. Ilpm wu3ydeHum ydeOHOro Kypca oOydaromuecss 3HAKOMSTCS C
MPOCTEUIIMMUA ~ METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIyYaWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 0ojiee CI0KHBIC
3amauyn. B yueOHBIN Kypc BXOAST HayalbHBIC TMPENICTABICHUS O CIIy4ailHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOUIUXCS C
MHOKECTBAaMU M OCHOBHBIMH ONEpALMSIMU HAJl MHOKECTBAMH, PACCMATPUBAIOTCS
pUMepbl IPpUMEHEHHS TpadoB U DJIEMEHTOB TEOPHUH MHOXKECTB ISl PEHICHUS
3a/1a4, a TakK)Ke HCIIOJIb30BaHUS B JIPYTMX MaTEMAaTHYECKHUX KypcaxX M y4eOHBIX
npeaMeTax.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmoo), B 8 kimacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Henenro).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BHUAE TaOJHIl, AMArpaMM. 3allOJIHEHUE TaOJIHII,
YTEHWE W IIOCTPOCHUE CTOJOMKOBBIX (CTOJIOYATHIX) M KPYIOBBIX JHArpaMM.
Urenue rpadukoB peaibHbIX MpoleccoB. V3Bieuenne nudopmannuy U3 auarpamm
¥ TaOJIMII, UCIIOJIb30BaHNE U UHTEPIPETALUS JAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoNblllee W HaWMEHbIIEEe 3HAYCHMs, KBapTUIH, CpPEJAHEEC TapMOHHYECKOE,
CpeHee rapMOHUYECKOE YHCIIOBBIX IaHHBIX.

[Tpumepsl cimyyallHOM M3MEHUYMBOCTH NP HM3MEPEHHUSAX, B MAaCCOBOM
IIPOU3BOJICTBE, TEHACHLUMH M CIIy4ailHble KOJieOaHWs, TPYNIUPOBKA JaHHBIX,
NPEACTABICHUE CIIYYallHOW HM3MEHYMBOCTH C IOMOILIBIO JAHarpaMM, 4YacTOThI
3HAYEHUH, CTATUCTUYECKAsT YCTOMYUBOCTD.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucio pébep u cymmapHas
creneHb BepiuH. [lonarue o cBa3HbIX rpadax. Ilytu B rpadax. Llenu u muxisl.
O6xox rpada (siinepoB nyTh). [lonsatue 00 opueHTHpoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

YTBepkacHUS M BbICKa3blBaHUS. OTpULAHUE YTBEPXKACHUS, YCIOBHBIE
YTBEPXKACHUS, OOpaTHbIE M PAaBHOCWIBHBIE YTBEPKJIEHUS, HEOOXOJUMBIE W
JIOCTATOYHBIE YCIIOBHSI, CBOWCTBA U IPU3HAKHU. [[pOTUBONOJIOKHBIE YTBEPKIACHUS,
JI0Ka3aTesIbCTBAa OT MPOTUBHOTO.

CrnyyaliHbI SKCHEPUMEHT (ONBIT) M cllydailHOe coObITHE. BeposTHOCTH U
4yacToTa CIyyalHOro coObITus. Poiib  MajoBEpOSTHBIX M MPAKTHYECKU
JIOCTOBEPHBIX COOBITHI B MPUPOAE U B OOLIECTBE.

8 KUIACC

MHOXeCTBO M MOAMHOXKECTBO. [IpuMepbl MHOKECTB B OKpY>KAIOIIEM MHUpE.
[lepeceuenrie u oObenuHeHHe MHOXecTB. Jluarpammbl Oiinepa. Yucnoble
MHOKecTBa. [lpumepbl MHOXECTB U3 KypcoB anreOpsl M T'€OMETPHUH.
[lepeuncnenre 371€MEHTOB MHOXKECTB C IMOMOILbIO OPTaHW30BaHHOTO Nepebopa u
npaBuia yMHOKeHUs. Dopmyiia BKIIOUEHUS-UCKITIOUEHUS.

DneMeHTapHble CcOObITHUS. BeposTHOCTH ciydailHbIX COOBITHNA. OMBITBHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CTyyallHbII BBIOOD.

M3mepeHne paccemBaHHs YHUCIOBOIO MaccuBa. JlucmepcHs W CTaHAApTHOE
OTKJIOHEHHE 4YHclioBoro Habopa. CBoiicTBa JAHUCIEPCHMM U CTaHJAPTHOTO
OTKJIOHEHHUA. /[narpamMmbl pacceMBaHMs JABYX HaOMIOAaeMbIX BelnyuH. JluHenHas
CBSI3b Ha IMarpaMMe paccerBaHUs.



HepeBo. JlepeBo cnydaitHoro 5kcrnepumeHTa. (CBoOIICTBa  JEpEBbHEB:
€IMHCTBEHHOCTH MYTH, CBSI3b MEXKy YMUCIIOM BEPIIMH U gucioM peoep. [lousatue o
I0CKUX rpadax. Pemenune 3amayu ¢ TOMOIIBIO JEPEBHEB.

Jlormueckue coro3bl «M» u «AJIN». CBA3b MEXAY JJOTHYECKUMH COIO3aMH U
orepanusaMH HaJl MHOKeCcTBaMU. Vcrosib30BaHUE JIOTHYECKUX COI030B B ajireope.

CnyvaliHple  COOBITHSI KaKk  MHOXECTBA  DJIEMEHTAPHBIX  COOBITHM.
[IpotuBomnomnoxueie cobbiTus. Onepanuu Hag coObiTusiMu. Dopmyrna CIoKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSTHOCTEM. VYcnoBHas BEPOSTHOCTb.
[IpencraBiieHne CIy4alHOTO JKCIIEpUMEHTAa B BHUIE JepeBa. HeszaBucumbie
COOBITHSL.

9 KIIACC

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuai. Yucio
couetaHuii u TpeyronbHUK Ilackans. CBoiicTBa uymcen codeTaHuW. buHOM
Hrrotona. Pemenue 3a1a4 ¢ UCoap30BaHEM KOMOUHATOPUKHU.

['eomerpuyeckas BepoATHOCTh. CilydailHbld BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 TyT'H OKPYKHOCTH.

HcnbiTanus. Ycnex u Heygadya. Cepus HCHOBITAHWA 10 TEPBOTO yclexa.
Cepust ucnbiTanuit bepHymim. BeposTHOoCcTH cOOBITUH B CEpPUM  HUCIBITAHUM
bepuymnu. CinyyailiHbiii BBIOOP U3 KOHEYHOT'O MHOYECTBA.

CinywaiiHass BeJIMYMHA W pacnpeaesneHue  BeposiTHoctel.  [Ipumepst
CIIyYallHbIX BEJIWYMH. BakHble paclnpenesieHuss — YHUCIO TMOMNBITOK B CEpUH
VCIBITAaHUN JI0 TIEPBOTO YCIIEXa U YUCJIO YCIEXOB B CEPUU UCHbITaHUU bepHyiu
(reomMeTpruecKoe U OMHOMHAIIBHOE PACTIPEICTICHHUS).

MaremaTndyeckoe OXUIAHHUE CIyYalHOW BEIWYUHBI. PU3HMUECKUN CMBICIH
MAaTEMATUYECKOTO OXHuAaHus. [IpuMepbl HCHONB30BaHUS MaTEMaTUYECKOIO
oxuganus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHWE CIIyYallHOM BEJIWYWHBL.
CBoiicTBa MAaTeMaTUYECKOr0 OXMJIAHUS M JAUcHepcud. MareMarudeckoe
0’KUJAHUE U JUCIIEPCHS U3YUYEHHBIX PaCIpPEICIICHUM.

HepaBenctBo YeObiméBa. 3akoH OonbpIuX uucesl. MaremaTuueckue
OCHOBAHUS U3MEPEHUs BeposTHOCTEN. PoJib 1 3HaueHHe 3aKOHA OOJIBIITUX YUCET B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COIIMOJIOTHIECKUX O0CIETOBAHMSIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHMs IPOrpaMMbl 10  MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBJICHUEM HMHTEpeca K IPOLNUIOMY W  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA U 3HAYUMOCTHU JUISl Pa3BUTUS LMBHIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIATONOTyYHSA:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(POPMHUPOBAHHOCTBHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBHI ISl OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIIbHOCTh, B TOM YHUCJIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 0OBEKTAX U SBJICHHUSAX, B TOM YHCIIC paHEe HEHM3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATh M XAPAKTEPHU30BATh CYILICCTBCHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIUpPOBaTb U  NPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BbHIOMpATh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATh TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUA:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATH TIOJYYEHHBINA PE3yIbTarT;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XUBaTh Pa3IMUUe U CXOACTBO IMO3UIMN, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U MHAMBUAYaJIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUILI padOT, JOTOBApHBATHCS, OOCYKIATh MPOILECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOECTO BKJIaga B OOMUNA pe3yabTaT 110
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTHPOBATHCS B PA3IUYHBIX MMOAXOAAX NPUHATHS pelIeHU (MHAMBHUIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHE PE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LEIU U
YCIOBUSIM, OOBSACHSATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIp@XXaThb 3MOLMU IpPU H3yYEHUU MaTEMaTHYECKUX OOBEKTOB U (DAKTOB,
JaBaTh HMOLMOHAIBHYIO OLEHKY PELICHHUs 3aa4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oO6ydeHust B 7 kiacce 00yJarONIHACs TMOTYYUT CICAYIONMNE TPEAMETHBIC
PE3YNBTATHI:

Uutateh wuHOpMaIMIO, NPEICTABICHHYI0O B TaOJIuIaX, Ha JgUarpaMmmax,
NPEACTABIATh JIaHHbIE B BUJE TAOJHUI, CTPOUTh CTOJOMKOBBIE (CTONOYATHIC) U
KpPYTOBBIE IHarpaMMbl TI0 MacCUBaM 3HAYCHUH.

OnuceiBaTh ®W  WHTEPHPETHPOBATH  peajbHBIC  YHCJIOBBIE  JIaHHEIE,
MIpEICTAaBIICHHBIE B TAOJINIIAX, HA TUarpamMmax, rpadukax.

Hcnonb3oBaTh 11 ONMUCAHUSI JAHHBIX CTAaTHCTHMYECKHE XapaKTEPUCTUKHU:
cpenHee apu(pMeTHYecKoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIEE 3HAYCHUS,
pa3Max, KBapTHJIH.

iMeTh TIpeACTaBICHHE O JIOTHYCCKUX YTBEPKIACHUSX WM BBICKA3BIBAHUSX,
YMETh CTPOUTH OTpHUIIAHUS, (POPMYIHPOBATH YCIOBHBIE YTBEPXKACHUS TpHU
pelieHnu 3a7a4, B TOM YHCIIE U3 APYTUX y4eOHBIX KypCcOB, UMETh MPEJICTABIICHUE
0 TeopeMax-CBOMCTBaX M TeOpeMax-MpU3HaKaX, 0 HEOOXOJUMBIX U JOCTATOYHBIX
YCIIOBHSIX, O METOJIE I0KA3aTEIhCTBA OT MMPOTHBHOTO.

NmMeTrs mpeAcTaBilieHHE O CIy4alHOM W3MEHYMBOCTH Ha IpUMEpax
pE3yNbTaTOB M3MEpPEHUM, I1IeH, (U3UYECKUX BEIUYHH, AHTPOMOMETPUUYECKUX
JAHHBIX, UMETh MIPEICTABIICHUE O CTATUCTUUYECKON YCTOMYUBOCTH.

Hcronp30BaTh MJIsi OMUCAHUS JAHHBIX YacTOThI 3HAYCHUH, TPYNIHUPOBATH
JAHHBIC, CTPOUTH TUCTOTPAMMBI TPYTIITMPOBAHHBIX TAHHBIX.

Hcnonp3oBaTh rpadbl IS pEIMICHUAS 3aaad, HMETh MPEACTaBICHHE O
TepMUHAX Teopuu TpadoB: BepiivHa, pedpo, 1enb, UK, MyTh B rpade, uMeTh
npenacrasieHue 06 06xoje rpada u 06 OPUEHTHPOBAHHBIX rpadax.

K koHIy 00ydyenus B 8 kiacce o0yJaromuiics MoIyquT CiIeIyroIIle MpeMeTHbIE
pEe3yJbTaTHhI:

OnepupoBaTh MOHATUAMU MHOKECTBA, TTOJMHOKECTBA, BBIITOIHATH ONlEpallin
HaJl MHOXECTBaMH: OOBEAUHEHHUE, T[EepEeceUeHUe, MEePEeUUCHISITh DIIEMEHTHI
MHOKECTB C HCIOJb30BAaHUEM OPraHM30BAHHOIO Iepebopa U KOMOMHATOPHOTO
IIPABUJIa YMHOKEHUS.

HaxoauTs BEepOATHOCTH ClydalHBIX COOBITHMH B CIIydallHBIX OIBITaxX, 3Has
BEPOSITHOCTH  3JIEMEHTapHbIX COOBITUHA, B TOM 4YHUCJI€ B OIbITaX C



PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU, UMETh MOHATHE O CIyYaiiHOM
BBIOODE.

OnuchiBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAYEHUW U MEp paccerBaHUs
(mucriepcusi U CTaHJIAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh M HHTEPIPETUPOBATDH
JMarpaMMbl pacceuBaHus, UMETh MPEACTABICHHUE O CBSI3U MEXAYy HaOJI0/1aeMbIMU
BEJIMYMHAMM.

NmMeTs mpeacTaBieHuWe O JepeBe, O BepmMHax #W péOpax Jnepena,
WCIIOJIb30BaHUN JAEPEBHEB NPU PEIIEHUU 3a]1a4 B TEOPUU BEPOSITHOCTEH, B IPYTHX
y4eOHBIX MATEMaTHUECKUX Kypcax M 3a/1ad U3 JPYruX y4eOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOMXECTBA 3JIEMEHTAPHBIX COOBITHIA
CIIy4allHOTO OIbITa, BBIMOJHATH ONEPAllMd HaJl COOBITUAMH, UCHOJb30BATh MPHU
pEIIeHUM 3a7a4 auarpamMMbl Jijepa, YUCIOBYIO MPSIMYIO, MPUMEHSTh (HOPMYITY
CJI0’KEHUSI BEPOATHOCTEN.

[Tonp30BaThCA MPABUIIOM YMHOXKEHHUS BEPOSITHOCTEH, UCIOJIB30BATh JIE€PEBO
I TIPEICTABIICHUS CIIYYalHOTO ONbITa MpU peuieHur 3anad. OnepupoBath
MOHSATUEM HE3aBUCUMOCTH COOBITUH.

K koniry o0ydyeHust B 9 kiaacce o0ydaromMics NOTYyUUT CIEAYIONINUE TPEAMETHBIC
pE3yJIbTATHI:

[Tonp30BaThC KOMOMHATOPHBIM MPABUJIOM YMHOXKEHHS, HaXOJIUThb YHUCIIO
[IEPECTAaHOBOK, YHMCIIO COYETAHUM, MOJIb30BaTbCs TpeyrojibHUKOM Ilackans mpu
pelIeHn  3aj1a4, B TOM YKCJI€ Ha BEIYMCIIEHUE BEPOSITHOCTEH COOBITUIA.

Hcnonb30BaTh  MOHATHE  T'€OMETPUYECKOM  BEPOSATHOCTH,  HAXOIUTH
BEPOSTHOCTU COOBITUN B OMbBITAX, CBSA3AHHBIX CO CIyYallHBIM BHIOOPOM TOYEK W3
IJIOCKOM (DUTYPBI, OTpPE3Ka, NJIUHBI OKPY>KHOCTH.

HaxonuTb BEpOSTHOCTH COOBITHI B OIBITaX, CBSI3aHHBIX C UCTIBITAHUSMHU 10
JIOCTHXKEHUS [IEPBOIO YCIEXa, B CEPUAX UCIIBITAHUN bepHysum.

NmeTh mpencrtaBiieHME O CIyYalHBIX BEJIWYMHAX U ONO3HABATH CIyYalHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOIIETO0 MHpA, OINEPUPOBATh  IMOHATHEM
«pacmpeaeneHne BEpOATHOCTEW». YMETh CTPOUTH pacHpeAeeHUs] BEPOATHOCTEN
3HAYEHUH CIy4YalHbIX BEJIMYMH B N3YUEHHBIX OIbITaX.

Haxoaute MaTeMaTH4ecKoe O0XKUIAHUE U JUCIIEPCUIO CIYYANHOW BEJIMYMHBI
M0 PacClIpelesiCHUI0, NPUMEHSATh YHUCJIOBBIE XApPAKTEPUCTHUKH  HU3YUYCHHBIX
pacpeneneHu Ipy peIeHn  3a1ad.

NmeTe mpeacraBieHHE O 3aKOHE CIyYaWHBIX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTA B CIIyYallHOM W3MEHYMBOCTH, IIOHMMAaThb MAaTeMaTH4YECKOE
000CHOBaHUE OJM30CTH YACTOTHI M BEPOSTHOCTH COOBITHS. MIMETh mpeacTaBiIcHHE
O POJIM 3aKOHA OOJIBIITUX YKHCEN B IPUPO/IE U OOIIECTRE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

Ne i/

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

HpeHCTaBHeHI/Ie JaHHBIX

OmucarenpHas CTATUCTUKA

CrnydaiiHasi ”3BMEHYHUBOCTD

Beenenue B Teoputo rpadoB

g b wWwiIN e

Jloruka

BeposiTHOCTh 1 4acToTa ClIy4aiiHOro
CcOOBITHSA

w ~ 010 b~

[ToBTOpenue, 06o001IEHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

[ToBTOpeHue kypca 7 kiacca 3

MHoxecTBa

BeposiTHOCTB cityuaifHOTO COOBITHS 4 1 1

OnucarenpHas cratuctuka. PaccenBanue 5 1

JTAHHBIX

Beenenue B Teoputo rpadoB

Jloruka

Omnepanuu Ha/l CITy4aitHBIMU COOBITHSIMHU. 3

CrnosxeHue BeposiTHOCTEN

VYcioBHas BEpOSTHOCTb, YMHOKEHHE 5

BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS

[ToBTOpenue, 06001IEHNE, 5 1

CUCTeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 IToBTOpeHue Kypca 8 Kinacca 3
2 DneMeHTbl KOMOMHATOPUKH 6
3 I'eomeTpuueckas BEpOSTHOCTh 3
4 Wcnpbitanus beprymnm 6
5 Crnyuaiinast BeIm4rHa 3
5 YucaoBbIe XapaKTePUCTHKH CITy9aifHBIX 5
BEJIMYMH
7 3aK0H OOJIBIINX YHCET 3
8 [ToBTOpEHwUe, 06o6meHIfe, 4 1
CUCTEeMaTH3aIus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpencraBienue JaHHBIX B BUE TaOIUII,
qUarpamM. 3aroJTHEHHUE Ta0JIHIl, YTCHUE
Y TIOCTPOEHUE CTOJIOUKOBBIX
(cTonmOuaThIX) ¥ KPYrOBBIX JHArpaMM
[IpencraBienue JaHHBIX B BUE TaOIUII,
quarpamm. 3arojJHeHHe Ta0Jull, YTeHUe
Y TIOCTPOEHUE CTOJIOMKOBBIX

(cTos104aThIX) U KPYTOBBIX TUarpamm

Yrenue rpauKoOB peabHbIX MTPOLECCOB

[IpakTuyeckas pabora o Teme
"H3Bneyenune nHGpOpMaLMK U3 Juarpamm
1 TaOJINI, UCITOJIL30BAHUE U
WHTEpIpeTalys TaHHbIX"

OnncarenpHas CTaTUCTHKA: CPEIHEE
apudmeTrnyeckoe, MearuaHa
OnucarenbHas CTaTUCTUKA: CPEIHEE
apupmMeTHyecKoe, MeIaHa
OnucaTenpHasi CTATUCTHUKA: pa3Max,

HanOOJIbIIIee U HAMMEHBIIIEE 3HA4YCHUAA,
KBapTHUJIA

OmnmncarenbHas CTaTUCTHKA: pasmax,




HanOOJIbIIIee U HAMMEHBIIIEE 3HaA4YCHUAA,
KBapTHUJIN

10

11

OnucarenpHas CTAaTUCTUKA: pa3Max,
HanOoJIbIIIee M HAUMEHBIIIEE 3HAYCHUS,
KBapTWIH

OmnmncarenbHas CTaTUCTHKA: CpE€aHee
TapMOHHUYCCKOEC, CPECAHEE
TapMOHHUYCCKOC YHMCJIIOBBIX JaHHBIX

OmnuncarenbHas CTaTUCTHKA: cpeaHee
TapMOHHUYCCKOC, CPCAHCC
TapMOHHUYCCKOC YHUCIIOBBIX JadHHBIX

12

[IpakTuyeckas pabora o Teme
"OnucarenbHas CTaTUCTUKA:
npakThyeckas pabora"

13

14

15

16

O06001eHre, KOHTPOJIb

IIpumepsl ci1ydyallHON U3MEHYUBOCTU
IIPY U3MEPEHUSIX, B MACCOBOM

MPOU3BOACTBE. TEHICHIIUHU U CIIydaiiHbIE
KOJICOaHMS

I'pynnupoBKa JaHHBIX, IPEACTABICHUE
CIIy4aiiHOM U3MEHYMBOCTH C IIOMOILBIO
auarpaMm. YacToThl 3HAUCHUM;
CTaTUCTUYECKAS] YCTOUYUBOCTD

I'pynnupoBka naHHBIX, PEICTABICHUE
CIIy4aiiHOM U3MEHYUBOCTH C IIOMOILBIO
auarpaMm. YacToThl 3HAUCHU;
CTaTUCTUYECKAS] YCTOUUYUBOCTD

17

['pynnupoBKa JaHHBIX, IPEICTaBICHNE




CIIy4aiiHOM U3MEHYMBOCTH C IIOMOILBIO
nuarpaMm. YacToThl 3HaYCHUH;
CTaTUCTUYECKAS YCTOUUYUBOCTh

18

19

20

21

[IpakTuyeckas pabora o Teme
"Ciy4aitHasi UBMEHYUBOCTD"

I'pad, Bepmmna, pedpo. CteneHnb
BepmuHbl. Yncino péoep u cyMMapHas
cTernieHb BepivH. [ToHATHE O CBA3HBIX
rpadax. [Iytu B rpadax

Lenu u uuxisl. O6xox rpada (sitnepos
nyTh). [loHsaTHe 00 OpUEHTHPOBAHHOM
rpade

Lenu u uukisl. O6xox rpada (ditnepos
nyTh). [loHsaTHe 00 OpUEHTHPOBAHHOM
rpage

22

23

24

Pemrenue 3a1a4 ¢ momoInsio rpados

Jloruka. YTBepkA€HUs U BbICKa3bIBaHUS.
Otpuiianne yTBepKIeHNUs, yCIOBHBIE
YTBEPKACHUSI, 0OpaTHBIE U
PaBHOCHJIbHBIE YTBEPKICHUS

HCO6XOI[I/IMBIC " NOCTAaTOYHBIC YCIIOBUA,
CBOICTBA U IMPU3HAKH

25

IIpoTHBONOIOKHBIE YTBEPKICHNUS,
JI0Ka3aTesIbCTBa OT IPOTUBHOI'O

26

27

CryyaliHbIN SKCIIEPUMEHT (OIIBIT) U
CiIy4aifHOE COOBITHE

BeposiTHOCTB 1 9acToTa CIIy4aitHOTO
CcOOBITUSA




28

BeposiTHOCTB ¥ yacToTa CIlydailHOTO
COOBITHUSA

29

30

31

Ponp ManoBepOSATHBIX U IPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B MIPHPOJIE U B
oOmiecTBe

[TpakTrueckas paboTa 1o Teme
"BeposTHOCTh U YacTOTa CIy4aitHOTO
coObITus"

[ToBTOpEeHME 1 000OIIEHNE.

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX. OmnucarenbHas
CTaTUCTHKA

32

[ToBTOpenue u 06o0IICHNE.
[pencraBnenue nanueix. OnxcarenbHas
CTATHCTHKA

33

34

[ToBTOpEeHue u 060061IEeHNE.
BeposiTHOCTB citydaifHOTO COOBITUS
[ToBTOpenue u 0606menue. MHOXKecTBa
U TIOAMHOKECTBA. DJIEMEHThI TEOPUU

rpados

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie IlpakTnueckme Aara unpposbie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen
[ToBTopenwne/ [IpencraBnenrue qaHHBIX B
1 BHJIC TAOJIMI] M THArPAMM. 1
OnucarenpHas CTaTUCTUKA
[ToBTOpenue/ CinydaiiHas HU3BMEHYUBOCTb.
2 Canyuaiinble coObITHs. BeposTtHoCTH 1 1
YaCTOTHI.
3 [ToBTOpEHUE. DiIEMEHTHI TEOPUU 1
MHOX€ECTB. DJIIEMEHTHI TeOpuH rpadon
MHOX€ECTBO Y OJIMHOXKECTBO.
4 [Ipumepbl MHOXKECTB B OKpY’KaIOIEM 1
Mupe
5 [Tepeceuenne u 0ObeAMHEHNE 1
MHOeCTB. J{narpammel Diliepa
6 Yucnossle MHOXKeCTBA. [Ipumepsr 1
MHOXECTB U3 aJIr€Opbl U TEOMETPHH
[lepeuncienre 31eMEHTOB MHOXKECTB C
7 MOMOIIbIO0 OPraHU30BAHHOTO epedopa U 1
npaBuia yMHOXeHus. Popmyna
BKJIIOUEHUSA-UCKITIOYECHUS
OneMeHTapHble cOObITHS. BeposTHOCTH
8 CITy4alHbIX COOBITUIN. OTBITHI C 1

PAaBHOBO3MOKXHBIMHU 3JICMCHTAPHBIMU




coobiTusiMu. Ciy4aiiHbIi BEIOOP

10

11

DneMeHTapHbIe coObITHS. BeposTHocTH
CIIy9aifHBIX COOBITHI. OIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObTusiMu. Ciy4aiiHbIN BEIOOP

DneMeHTapHbIe coObITHS. BeposTHocTH
CIIy4alHbIX COOBITUNA. OIBITHI C
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
coObITusiMH. CiryyaliHbIN BHIOOD

[TpakTuyeckas pabora no Teme
"BeposITHOCTh clydaifHOTO cOOBITUS"

12

H3mepeHne paccerBaHMs YUCIOBOTO
MaccuBa. Jlucrepcus 1 CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO Habopa

13

N3mepenne paccenBaHus YUCIOBOTO
MaccuBa. Jlucniepcust u ctaHgapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa

14

15

CBolicTBa AMCNIEPCUM U CTAHAAPTHOTO
OTKJIOHEHUS
JuarpaMmbl paccerMBaHUs ABYX

HaOJIFOJaeMbIX BeJIWYMH. JIuHEHHAS
CBSI3b Ha JMArpamMMme pacCeuBaHUs

16

[TpakTrueckas paboTa 1o Teme
"PaccenBanue naHHBIX"

17

18

KonTponbhas pabota no teme
"OnucarenbHas CTaTUCTHKA"
Hepeso. JlepeBo ciaydaitHOTO
skcriepuMenTa. CBONCTBA 1ePEBBEB:




€IMHCTBEHHOCTD MYTH, CBSI3b MEXK]Y
YHCJIOM BEPLINH U YUCIOM pEOep

19
20

[TonsiTHe o TuIocKuX rpadax

Pemenue 3amay ¢ moMoIIbI0 IEPEBLEB

21

Jlornueckue coro3sl «M» u «UJIN».
CBsi3b MEX]TY JIOTHYECKUMU COI03aMH U
onepaursMu HaJl MHOYKECTBaMHU

22

23

Hcronb30BaHue JTOTHYECKUX COIO30B B
anredpe

Crny4JaiiHble COOBITHSI KAK MHOXKECTBA
3JIEMEHTAPHBIX COOBITHI

24

25

26

[IpotuBononoxHbie coobITUS. Onepanuu
HaJl COOBITUSIMU

dopmyiia CI0KEHUS BEPOATHOCTEN
[IpaBuiI0 yMHOXEHUS BEPOSTHOCTEMN.
YcnoBHas BeposATHOCTS. IIpencrasienue
CIIy4aliHOTO DKCIIEPUMEHTA B BUJIE
Jiepesa

27

[IpaBusi0 yMHOXEHUS BEPOSATHOCTEMN.
VYcnoBHas BeposTHOCTS. [IpencraBinenue
CIIy4aiflHOTO KCIIEPUMEHTA B BUE
zepeBa

28

IIpaBnn0 yMHOKEHUS BEPOSITHOCTEM.
VYcnoBHas BeposasTHOCTS. [IpencraBinenne
CIIy4allHOTO SKCIIEpUMEHTA B BUJIE
zepeBa

29
30

Hezasucumeie coObITHSA

HeszaBucumeble coObITHS




[ToBTOpenue u o6o0IIeHNE.

31 PacceuBaHue TaHHBIX B YUCIIOBBIX 1
MacCHUBax
[ToBTropenue u 0600mmenue. Onepanuu

32 HaJl MHO)KECTBAMH U COOBITHSIMH. 1
JepeBbs u ru1ockue rpadbl
[ToBTOpeHue 1 0600IIEHNE.

33 BeposiTHOCTE CITydaiiHOTO COOBITHSI. 1
CrnoxeHre ¥ YMHOKEHUE BEPOSTHOCTEH

34 [ToBTOpenue u 06001IeHUE. JlepeBbs 1 1
I0cKue rpadsl

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Nen/m = Tema ypoka Kontpoabnbsie IlpakTuueckue Aara tupposkie
Bcero u3yueHHsi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypes:
1 [ToBTOopenue. IIpeacraBnenre qaHHBIX. 1
OmnwucarenbHas CTaTUCTHUKA
5 [ToBTopenue. Onepanuu HaJ 1
coObITHsIMH. HezaBucuMocTb coObITUI
3 [ToBTropenue. JlepeBbs U IOCKUE rpadbl
4 KomOnHaTOpHOE NPaBUIIO YMHOKEHUS
5) [lepecTanoBku U pakTopual 1
6 Uwucno coyeTaHnii U TpEyroJbHUK 1
ITackains
7 CaoiicTBa uncen coueTaHun
8 bunom Herorona
9 Pemenue 3a1a4 ¢ uCnosib30BaHUEM 1
KOMOWHATOPUKH
I'eomerprueckas BEpOATHOCTb.
10 CrnyyaitHblif BBIOOp TOUKH U3 (PUTYpHI HA 1
IJIOCKOCTH, U3 OTPE3Ka, U3 AyTU
OKPYKHOCTH
I'eomeTprueckas BEpOATHOCTbD.
11 CrnyyaitHblif BBIOOp TOUKH U3 (PUTYpHI HA 1
IJIOCKOCTH, U3 OTPE3Ka, U3 AyTU
OKPY>KHOCTH
12 I'eomeTpuyeckas BEpOATHOCTD. 1




Cay4aiiHplil BBIOOp TOUKH U3 (DUTYPHI HA
IUIOCKOCTH, U3 OTpEe3Ka, U3 Iyr'u
OKPYXKHOCTH

13

14

15

Wcneirannsa. Yenex u neynaua. Cepust
WCIBITAHUH 710 MIEPBOTO ycrexa
Ucnwitanus. Ycenex u Heynaya. Cepust
UCIBITaHUHN 0 EPBOrO ycrexa
Cepus ucnbiTanuii bepnyiu.

BepositHoCTH cOOBITHI B cepun
ucnelTanuil bepHymm

16

Cepus ucnbiTanuit bepuysm.
BepositHocTH cOOBITHH B cepun
ucnelTaHuil beprymm

17

18

19

Cepus ucnbitanuit bepuymm.
BepositTHoCTH cOOBITHI B cepuu
ucnbiTaHui beprynnm

Cay4aiiHbli BEIOOP M3 KOHEYHOTO
MHOX€ECTBA

CrnyyaitHasi BeIMUMHA U paclpeiesieHue
BeposiTHOCTEN. [IprMepsI cirydaiiHbIX
BEJIMYNH

20

Baxxnble pacnpeneneHus — 4ucio
MOTIBITOK B CEPUU UCTIBITAHUH J10
IIEPBOTO yCIIEXa U YUCIIO YCIIEXOB B
cepuu UcnblTanui beprysum
(reoMeTpuveckoe U OMHOMHATILHOE
pacnpeneneHns)

21

Baxxubie pacnpeneneHuss — 4ucio




22

23

24

MIOTIBITOK B CEPUU UCTIBITAHUH J10
MIEPBOrO yCIeXa 1 YUCIIO YCIIEXOB B
cepuu ucnbiTanuil bepuymim
(reomeTpuvecKkoe 1 OMHOMHUATLHOE
pacrpeiesieHus )

MareMatnueckoe 0KMIaHHUE CIIyd4allHON
BEJINYHHBI. OU3NYSCKHUI CMBICT
MaTreMaTH4ecKoro oxuaaHus. [Tpumepsl
HCIIOIB30BaHU MATEMAaTHYECKOTO
OXKUIaHHUSA

MareMaTnueckoe 0KMIaHHUE CIy4aliHON
BeIMYMHbBI. PU3NUECKUIN CMBICIT
MaTeMaTH4eCcKoro oxxuaanus. Ilpumepsr
HCIOJIb30BAHUS MAaTEMaTHYECKOIO
OKUJaHUS

Jlucniepcus ¥ CTAaHAAPTHOE OTKJIIOHEHNE
CIIy4alHOM BEJIMYHUHBI

25

26

27

CBOMCTBa MATEMATHYCCKOTO OXKHUIAHUS
U TUCTIEPCUU

MaremaTudeckoe OXKHJaHue U
JCTIEPCHS U3YUYEHHBIX pacIpeaeIeHUN
MaremaTtndeckoe OKHIaHue U
JACTIEPCHS U3YUYEHHBIX PacCIpeaeIeHUN

28

29

HepasenctBo YebOrbimena. 3akoH
00JIBIINX YKCeN

MaremaTuuecKkue OCHOBAHUS U3MEPEHUS
BEPOATHOCTEMN

30

Pounr v 3HaYeHHe 3aK0HA OOIBIINX




qrceN B HayKe, B IPUPO/IE U 00IIeCcTBE, B
TOM YHCJI€ B COIIMOJIOTUYECKIX
o0cieI0BaHUSIX U B U3MEPEHHSIX

[ToBTOpenue u o0oOIIEHHE.

31 BeposiTHOCTH CTy4aliHBIX COOBITHIA. 1
DneMeHTHl KOMOMHATOPUKH

39 [ToBTOpeHue u 00001IIeHNE. 3aKOH 1
OOJIBIINX YHCElT

33 HroroBast koHTposIbHAs paboTa 1
[ToBTropenue u o6o6menune. Cepus
ucneltanuii bepnymiu. Cinyyaiinbie

34 BEJIMYUHBI U pacipeaeieHus. Yucnossie 1
XapaKTEPUCTUKH CIy4allHbIX BEJTUYUH.
3aKoH OOJIBLIMX YuCell

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






