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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PEHUS IPAKTUYECKUX MPUIIOKEHUM, TaK U
UX pPOJU B 00pa3oBaHWHU, HEOOXOJMMOM KaXIOMy 4deloBeKy. BospacTtaeT umcio
npodeccuit, Mpu OBIaICHUN KOTOPBIMU TpeOyeTcst XopoIasi 6a30Basi MOJArOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JIs YCIIEITHOM MpodhecCHOHANbHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETo JaHHbIX. [[7151 000CHOBaHHOTO MPUHATHUS PEIICHUS B YCIOBHIX HEOCTATKA WITH
n30bITKa WHPOPMAIUA HEOOXOJUMO B TOM YHCJIE XOPOHIO CHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbIlUIeHHe. VIMEHHO m03TOMYy BO3HHUKJIA
HEOOXOIUMOCTh (POPMHUPOBATh y 00yUarOUIMXCA (PYHKIIMOHAIBHYIO IPAaMOTHOCTb,
BKIIIOYAIONITYI0 B ceOsi yMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIM3HPOBAThH
uHGOPMAIINIO, TPECTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHUX pEalbHbIX TMPOIECCOB M 3aBHUCUMOCTEH, MPOU3BOAUTH
IpOCTEHIINEe BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOopa, aHalIu3a u
NPEJCTaBICHUS JaHHBIX W3 Pa3iHuHBIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oOydarommxcsa K OOLIECTBEHHBIM HWHTepecaMm. F3ydeHne OCHOB
KOMOMHATOPUKH Pa3BHUBAET HABBIKM OpraHU3alM Iepedopa M Mmojacyéra yucia
BapHAaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MareMaTnueckuili GpyHIaaMeHT 11l GOPMHUPOBAHUS KOMIIETEHITUN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OOYJarOIMIMXCS O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCielOoBaHus, (pOpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COIMATIBLHO 3HAYMMOM MH(GOPMAIIUHU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTCcTBHM C TaHHBIMHU LIETSIMU B CTPYKTYPE MPOTPaMMBbI y4eOHOTO Kypca
«BeposiITHOCTh U CTAaTUCTHKA» OCHOBHOTO OOIEro 00pa3oBaHUs Ha yTIyOJIEHHOM
YPOBHE  BBIIEJCHBI  CIEIYIOIIME  COAEPKATeIbHO-METOAUYECKUE  JIMHUU:
«[IpeacraBnenue MAaHHBIX U ONUCaTeNbHAs CTAaTUCTHKa», «BeposaTHOCTHY,
«I7eMeHThl KOMOMHATOpUKWY», «BBeraeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Copnepxxanue nunun «lIpencraBieHne TaHHBIX U ONMUCATENbHAS CTATUCTUKA»
CIIY’KUT OCHOBOM 7151 hOpMUPOBaHUS HABBIKOB pabOTHI C HHPOPMAIIUECH: OT YTCHUS
¥ MHTEpHIpeTanuu uH(popMaIu, IpeacTaBICHHON B TaOnHIlax, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHUK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaroluecss ydarcs CUMTHIBaTh U HMHTEPIPETUPOBATHh JaHHbBIC, BBIABUIATh,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIHMSHHEC Ha
paccMaTpUBaEeMbIe BETMYUHBI U TIPOIECCHI.

MHTYUTUBHOE TIPEACTABIICHHE O CIYYalHOW HM3MEHUYHMBOCTH, HMCCIICIOBAHUE
3aKOHOMEPHOCTCH ¥ TEHJCHIIMA CTAaHOBHUTCS MOTHUBHUPYIONIEH OCHOBOM IS
U3YYCHUS TEOPHHM BEPOSITHOCTEH. boybllioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCHICCKUMHU BEPOSTHOCTHHIMUA MOJCIISIMH.

[ToHsiTHE BEpPOSATHOCTH BBOJMUTCS KakK Mepa IPaBIONOJ00MS CIIy4aitHOTO
coObiTus. Ilpm wm3ydyeHMm y4deOHOro Kypca oOOydarommuecs 3HAKOMSATCS C
MPOCTEUIITUMHU METOJaMH BEIYUCIICHHS BEPOSITHOCTEH B CITy4alHBIX SKCTICPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemiaTh Oojiee CIOKHBIE 3ajaud. B ydeOHBIH Kypc
BXOJAT HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTEePHUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOXKECTBAMH M OCHOBHBIMHU OTIEpAIUsIMU HAJl MHOXKECTBAMH, PaCCMAaTPUBAIOTCS
MIPUMEPHI TPUMEHEHHUS rpad)OB U JIEMEHTOB TEOPUH MHOKECTB JIJIS pEIICHUS 3a/1a4,
a TaK)Ke UCITOJIb30BaHUS B IPYTUX MaTEMaTHUECKUX Kypcax M YUYEOHBIX IIpeMeTax.

Ha u3yuenne yueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegemnro), B 8 kinacce — 34 gaca (1 gac B Hezeno),
B 9 knacce — 34 gaca (1 gac B HezemIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIWI], JUarpaMM. 3amojHEHUE TaOJuIl,
YTEHHUE U MMOCTPOCHUE CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX Auarpamm. YteHnue
rpaduKoB peanbHBIX MpolieccoB. M3pneyeHne nudopmanuu u3 auarpamm 1 Tabiuil,
UCII0JIb30BAHUE U MHTEPIIpETaIusl JaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMETHYecKoe, MeauaHa, pa3max,
HauOoNblIee W HaWMEHbIIEEe 3HAYCHHs, KBapTUIH, CpPEJAHEEC TapMOHHYECKOE,
CpellHee TapMOHUYECKOE YHCIIOBBIX JJAHHBIX.

[Ipumepsl cinydyailHOM HM3MEHYMBOCTH TP HU3MEPEHHUSAX, B MacCOBOM
IPOM3BOJCTBE, TEHACHIMM W CIy4ailHble KoyieOaHWs, TPYNIUPOBKA JaHHBIX,
NPEACTABICHUE CIIYYalHOW HM3MEHYMBOCTH C IOMOILIBIO JAHarpaMM, 4YacTOThI
3HAYEHHM, CTATUCTUYECKAS YCTOUYUBOCTb.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepiuH. [lonarue o cBa3HbIX rpadax. Ilytu B rpadax. Llenu u muxisl.
O0xox rpada (siinepoB nyTh). [lonsatue 00 opueHTHpoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIKI0 rpadoB.

VYTBepkaeHUsT U BbICKa3blBaHUA. OTpULAHUE YTBEPXKACHUS, YCIOBHBIC
YTBEPXKACHUS, OOpaTHbIE M PABHOCWIbHBIE YTBEPXKIEHUS, HEOOXOIAUMBIE U
JIOCTaTOYHBIE YCJIOBUS, CBOMCTBA U MpHU3HAKU. [IpOTUBOMNOIOKHBIE YTBEPKACHNUS,
JI0Ka3aTesIbCTBa OT MPOTUBHOTO.

CrnyyaliHbI SKCHIEPUMEHT (OMBIT) M ciydailHoe coObITHe. BepodTrHocTs u
4acToTa CIIy4aiftHOTro coObITUS. POJIb ManOBEPOSITHBIX M MTPAKTUUECKH JOCTOBEPHBIX
COOBITHH B IPUPOJIC U B OOIIIECTBE.

8 KUIACC

MHO0XeCcTBO M MOAMHOXKECTBO. [IpuMepbl MHOKECTB B OKpY>KAIOIIEM MHUpE.
[lepeceuenre u oObenuHeHHEe MHOXecTB. Jluarpammbl Oiinepa. Yucnoble
MHOKecTBa. [Ipumepbl MHOXKECTB U3 KypcoB anreOpsl 1 reomerpud. [lepeuncienue
AJIEMEHTOB MHOKECTB C TOMOIIBbIO OPraHU30BAaHHOIO Iepedopa M MpaBuiia
ymMHOxeHus1. Dopmyna BKIIIOUEHUS-UCKIIOYEHUSI.

DneMeHTapHble CcOObITUSA. BeposiTHOCTH ciydailHbIX COOBITHNA. OMBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CiydallHbIN BBIOOD.

W3mepeHne pacceMBaHWs YHMCIOBOIO Maccuba. Jlucrnepcus W CTaHAAPTHOE
OTKJIOHEHHE 4YHclioBoro Habopa. CBolicTBa JAHUCIEPCHMM W CTaHJAPTHOTO
OTKJIOHEHHUA. [[narpaMmbl paccemBaHus IBYX HaOJtoAaeMbIX BenuduH. JInHeiHas
CBSI3b Ha IMarpaMMe paccerBaHUs.



HepeBo. JlepeBo caydaitHoro 5kcrnepumeHTa. (CBOWCTBA  JI€pEBBLEB:
CIMHCTBEHHOCTH IYTH, CBSI3b MEXKy YMUCIIOM BEPIIHUH U gucioM p&oep. [lonstue o
I0CKUX rpadax. Pemenne 3a1au ¢ TOMOIIBIO JEPEBBEB.

Jlormueckue coro3bl «M» u «AJIN». CBA3b MEXAY JJOTHYECKUMH COIO3aMH U
orepanusaMH HaJl MHOKeCTBaMU. Vcrosib30BaHUE JIOTMYECKUX COI030B B airedpe.

CnyvaliHple  COOBITHSI KaKk  MHOXECTBA  DJIEMEHTAPHBIX  COOBITHM.
[IpotuBomomnoxueie coObiTus. Onepanuu Hag coObiTusiMu. Dopmyrna CIoKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSTHOCTEM. YcnoBHas BEPOSITHOCTb.
[IpencraBieHre Ciy4alHOTO JKCIIEpUMEHTAa B BuUIE JAepeBa. HezaBucumbie
COOBITHSL.

9 KIIACC

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucio
coueTaHuil u TpeyroybHUK [lackans. CoiicTBa unicen couetanuii. bunom HerotoHa.
Pemmenue 3a1a4 ¢ uCnosib30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 TyT'H OKPYKHOCTH.

Hcnprranus. Ycenex u Heyaada. Cepust MCIIBITaHUN 110 TepBoro ycrexa. Cepus
ucneiTannii bepuymnu. BeposarHocTu coObITHil B cepuu HCHbITaHU bepHymu.
CayyaiiHblii BBIOOp U3 KOHEYHOI'O MHOKECTBA.

CiydaiiHasl BEJIMUMHA U paclpeieNIeHHe BEpOoATHOCTEN. [ [puMeps! cirydaitHbIX
BEJINUMH. BaXkHble pacnpenesieHus — YHCIIO IONBITOK B CEPUH HCHBITAHUN 0
NEPBOIO yCIleXa 1 YUCIIO YCIEX0B B CEpUU UCIIBITaHUN bepHyiu (reoMmeTpuueckoe
¥ OMHOMHAJIbHOE PaCIpeeIICHNUs).

MaremaTndyeckoe OXUIAHHUE CIIyYalHOW BEIWYUHBI. DU3HUECKUHA CMBICI
MaTeMaTHYECKOro OxuaaHusd. IIpuMepbl HMCNONB30BAHUS MATEMATHYECKOTO
oxuganus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHWE CIIyYallHOM BEJIWYMWHBL.
CBolicTBa MAaTEMAaTHYECKOTO OKUAAHNS U JUCTIEpCUH. MaTeMaTnyecKoe OKUJaHUe
U JUCIIEPCUs U3YUYEHHBIX PaCHpEeICHUN.

HepaBenctBo YeObiméBa. 3akoH OoibIIMX YHcesl. MaremaTH4ecKue
OCHOBAHMSI U3MEPEHUsI BepOsiTHOCTEH. Polib 1 3HaUeHHE 3aKOHA OOJBIIMX YHUCEN B
HayKe, B IPUPOJi€ U OOLIECTBE, B TOM YUCIIE B COIIMOJIOTHUYECKUX 00CTIEI0BaHUAX U
B U3MEPEHHUSIX.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHIO BHUJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKu Kak cdepbl 4YeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHNS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPY KaIOIIECH Cpelibl, IUIAHUPOBAHUS IMOCTYIIKOB M OLICHKHU
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX TTPOOJIeM U IMyTel UX PEIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBUAX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHM, (HOPMYIUPOBATH WIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PCEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpUTENIbHbBIC U OTPUIIATENIbHBIC, €AUHUYHbIC, YACTHBIE U OOIIUE, YCIOBHEIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJBI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanboJIee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckme 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHUE;

IPOBOJAUTHL IO CAMOCTOSITEIbHO COCTaBICHHOMY IIJIaHy OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTAa, OIICHHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peIIeHUs 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOpPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 X KOMOUHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:



BOCIPUHUMATH U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMoOl 3aJadud, BBICKA3bIBaTh HJIEH, HAICJICHHbIE Ha TIOHUCK
peIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMyue W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUsS 3a/a4H, YKCIICPUMEHTa, UCCIICIOBAHUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThl THpU pEUICHHHM Y4YeOHBIX MaTEeMaTHMYECKHUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYXKIATh MPOIECC U PE3yNbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BHIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJIE€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTaT M0 KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusauus:

BBISIBJIAITH MPOOJIEMBI JJISl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

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



OLICHWBATh COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH MOCTaBICHHOMN €U U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTIKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHUS 3a/IauH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4denus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTNE TPEIMETHBIC
PE3YIbTATHI:

Uutath uHOpMaIUIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPECTABIATh JaHHBIC B BUJE TaOJMIl, CTPOUTH CTOJIOMKOBBIC (CTOJIOYATHIC) U
KpPYTOBBIE IHarpaMMbI TI0 MacCUBaM 3HAYCHUH.

OnuceiBaTh ®W  WHTEPHPETHPOBATH  peajbHBIC  YHCJIOBBIE  JIaHHEIE,
MIPE/ICTABIICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpadukax.

Hcnonb3oBaTh 11 ONMUCAHUSI JAHHBIX CTATHCTHMYECKHE XapaKTEPUCTUKHU:
cpenHee apu(pMETHYecKOoe, MeJuaHa, HauOoJbIllee W HAaWMEHbIEEe 3HAYCHUS,
pa3Max, KBapTHJIH.

iMeTh TIpeACTaBICHHE O JIOTHYCCKUX YTBEPKIACHUSX WM BBICKA3BIBAHUSX,
YMETh CTPOUTH OTPUIIAHUS, POPMYIIUPOBATH YCIOBHBIC YTBEPKACHUS TP PEIICHUN
3aJla4, B TOM YHCIIE U3 APYTUX Y4EOHBIX KypCOB, UMETh MPEJICTABIIEHUE O TEOpeMax-
CBOMCTBax M TeopeMax-IMpu3HaKax, 0 HEOOXOAUMBIX M JIOCTATOYHBIX YCIOBHSIX, O
METOJIe TI0Ka3aTeIbCTBa OT MIPOTUBHOTO.

NmMeTrs mnpeAcTaBieHHE O CIy4alHOM W3MEHYMBOCTH HAa MpUMEpax
pE3yNbTaTOB M3MEPEHUM, I1IeH, (U3UYECKUX BEIUYHH, AHTPOMOMETPUUYECKUX
JTAHHBIX, UMETh MIPEICTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcronp30BaTh 11 OMUCAHUS JaHHBIX YacTOThI 3HAYCHUWH, TPYNIIHPOBATH
JTAHHBIC, CTPOUTH TUCTOTPAMMBI TPYNITHUPOBAHHBIX JTAHHBIX.

Hcnonp3oBaTh rpadbl JuIsl pEIIeHUS 3a1a49, IMETh MPEJCTaBICHUE O TEPMUHAX
Teopun rpadoB: BepiinHa, pedpo, 1eTb, ITUKJI, TyTh B Tpade, UMETh IPEICTaBICHUE
00 06xoe rpada 1 00 OpUEHTUPOBAHHBIX Tpadax.

K koHI1ty 00y4yenus B 8 kiacce 00y4aromuics MOJIyduT CIETYIOIINE TPeIMETHBIC
pE3yNbTATHI:
OnepupoBaTh MOHATUSIMU MHOXECTBA, TOJIMHOXECTBA, BBITIOJIHATH ONEpaIiu
HaJl MHOXECTBaMH: OOBEAMHEHHUE, TMEepPEeCceUeHUe, MEePEUUCISITh DIIEMEHTHI
MHOKECTB C HCIIOJIb30BAHUEM OPraHW30BaHHOTO Mepedopa U KOMOMHATOPHOTO
paBuiia YMHOXKEHHUS.



HaxoauTs BepOATHOCTH CIIydalHBIX COOBITHUH B CIIydalHBIX OIBITAaX, 3Has
BEPOATHOCTH DJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU, UMEThH MTOHATHE O CITy4allHOM BbIOODE.

OnuceiBaTh JaHHBIE C IOMOULIBIO CPEIHMX 3HAYEHUH W MEP PaCCEUBaHUS
(Iucnepcus U CTaHAAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh M UHTEPIPETHPOBATH
JarpamMMbl pacCeMBaHusl, UMETh MPEJCTABICHUE O CBSI3U MEXIY HaOII0JaeMbIMU
BEJINYNHAMM.

HNmeTe mpexacraBieHWE O JepeBe, O BeplIMHAX U peéOpax Jepesa,
VICITOJIB30BAHUU JIEPEBHEB IIPU PEILICHUU 337a4 B TEOPUM BEPOSATHOCTEH, B APYTHX
y4eOHBIX MaTEMAaTUYECKUX Kypcax U 3a7ad U3 APYTrux y4eOHbIX IPEIMETOB.

OmneprpoBaTh MOHATHEM COOBITHS KaK MHOXXECTBA 3JIEMEHTAPHBIX COOBITUH
CIIy4ailHOTO ONBITA, BBHINOJHATH ONEpalUu Haja COOBITHUSIMHU, MCIOJIb30BATH IPH
pelIeHnn 3aad JuarpaMMbl Jisiepa, YUCIOBYIO IPSIMYIO, PUMEHSITh QOpMYITy
CJIO’KEHUS BEPOSATHOCTEH.

[lonp30BaThCA MPABWIOM YMHOKEHUSI BEPOSTHOCTEW, MCIIOIB30BaTh JEPEBO
JUIS. TIPEACTABICHUS CIIy4alHOTO OIbITa NpW pemeHuu 3anad. OnepupoBaTh
MOHSATHUEM HE3aBUCUMOCTH COOBITUH.

K koHIiry oOyueHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEAYIOUINE MPEIMETHBIC
pEe3yJIbTATHI:

[Tonb30BaThCd KOMOWHATOPHBIM TMPABWJIOM YMHOKEHHUS, HAXOJIUTh YHCIIO
IIEPECTAaHOBOK, YHUCIIO COYETAHUM, MOJIb30BaTbCs TpeyrojibHUKOM Ilackans mpu
pElIeHUH 33124, B TOM YHCJIe HA BEIYUCIEHUE BEPOSITHOCTEH COOBITUH.

HUcnonb30BaTh  MOHATHE  TE€OMETPUYECKOM  BEPOSATHOCTH,  HAXOIUTh
BEPOSITHOCTU COOBITUN B OMbBITAX, CBSA3AHHBIX CO CIyYallHBIM BHIOOPOM TOYEK W3
MJI0CKOM (PUTYpBI, OTPE3Ka, NITUHBI OKPY>KHOCTH.

HaxonuTb BEpOSTHOCTH COOBITHM B OIBITaX, CBSI3aHHBIX C UCIIBITAHUSMHU 10
JTIOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCTIBITAHUN bepHym.

NmeTh mpencrtaBiieHUE O CIyYallHBIX BEJIWYMHAX U ONO3HABATh CIyYalHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOIIETO0 MHpA, OINEPUPOBATH  IMOHATHEM
«pacupeneieHnue BEPOATHOCTEW». YMETh CTPOUTH PaCHPEACICHUS] BEPOATHOCTEN
3HAYEHHUU CIIyYalHbIX BEJINYHUH B U3YUYECHHBIX OIBITAX.

HaxoauTe MaTeMaTH4EeCKOE OXKUIAAHUE U JUCIIEPCUIO CIIYYalHOW BEJIWYMHBI
M0 PacClIpelesiCHUI0, NPUMEHSATh YHUCIOBBIE XApPAKTEPUCTHUKH HU3YUYCHHBIX
pacnpeneneHuid Npyu peeHny 3a1a4.

NmeTs mpeacraBieHHE O 3aKOHE CIyYaWHBIX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIYYallHOM W3MEHYMBOCTH, IIOHUMAThb MAaTEMAaTHYECKOE
000CHOBaHME OJIM30CTH YACTOTHI U BEPOSTHOCTU COOBbITHSA. MIMeTh Tipe/icTaBlieHHE
O POJIM 3aKOHA OOJIBIITUX YKCEN B IPUPO/JIE U OOIIECTRE.
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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