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HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIIYI0 3HAYMMOCTD, KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUIIOKEHHH, TaK
U UX pOJIM B 00pa30BaHMUM, HEOOXOAMMOM KaKJIOMY YelloBeKYy. Bo3pacrtaer uncio
npodeccuii, Mpu OBJIAICHUH KOTOPBHIMU TpeOyeTCsi Xopoias 0a30Basi OJATOTOBKA
B 00JacCTH BEpPOATHOCTH W CTAaTUCTUKH, TakKas IIOATOTOBKA BaKHA IS
POAOJIKEHUsT 00pa30BaHMS U JIJISl YCTICITHOM MpodhecCuOHATbHON Kaphephl.

Kaxxnprit 4enoBek MOCTOSSHHO MMPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A 1711 00OCHOBAHHOTO MIPUHSITHUS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WM u30bITKa HH(POpMAIIMU HEOOXOIUMO B TOM YHCJE XOpOoIio chOpMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO mOo3TOMY OCTpO BCTajda HEOOXOAMMOCTh C(HOPMHUPOBATH ¥y
oOyyaromuxcsi GyHKIIHOHATIBLHYIO IPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0sl B KQUeCTBE
HEOTHEMJIEMON  COCTaBIAIOIIEN  yMEHHE  BOCHPUHUMATh U KPUTHYECKHU
aHAM3UPOBATH UH(OPMAIIUIO, IPEACTABICHHYIO B PAa3JIMYHBIX (pOpMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHX pEaTbHBIX TPOIECCOB M 3aBUCHUMOCTEM,
IPOU3BONUTH MPOCTEHUIITNE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IPHHITUIIAMU cOOpa, aHAIH3a |
NPE/ICTABIICHUs JAHHBIX U3 PA3IUYHBIX cep KXKU3HHU 00IIecTBa W TrocylapcTBa
nproOIaeT o0ydJarmuxcss K OOIECTBEHHBIM WHTepecaM. M3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpPTAaHM3AIlMK Tiepedopa W Toacyéra yucia
BapUaHTOB, B TOM YHCJIC B IPUKJIQJIHBIX 3a]a4aX. 3HAKOMCTBO C OCHOBAMHU TCOPHH
rpadoB co3maét MaTeMaTUIeCKuil PyHIaMeHT 11l POPMHUPOBAHHS KOMIIETEHITUHN B
ob6nactu uHPOpPMATUKH U MUGPOBBIX TexHOJIOTHH. [Ipy M3ydyeHnn CTaTUCTUKU |
BEPOSITHOCTA OOOTAIIAIOTCS TMPEACTaBICHHUs] OOYYalOIMUXCSI O COBPEMEHHOMN
KapTUHE MHUpa M METOJax €ero HcclieoBaHusi, GOpMHUpPYETCS MOHUMAaHUE POJIH
CTaTUCTUKU KaK UCTOYHHUKA COIMATIBLHO 3HAYMMON MH(OpMAITUU 1 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBHMU C MaHHBIMU IEISIMH B CTPYKTYpPE MPOTPaMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BbIIEICHBI
CIeyIonMe coaepKaTenbHO-MeToaudeckue aunuun: «lIpeacraBieHne JaHHBIX U
ommcaTeNlbHAs CTATUCTHUKA», «BeEpoATHOCTH», «DJIEMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuaun «lIpencraBieHne NaHHBIX U OMUCATENbHAS CTATUCTUKA
CIIY)KUT OCHOBOW Juisi (pOPMHUPOBAHHUS HABBIKOB paboOThl ¢ HH(pOpMaimen: oT
YTCHUS W WHTEpIpeTanuu WHGOpMAaIMu, TPEACTaBICHHOW B TaOmuIax, Ha
auarpaMMax W rpadukax, A0 cOopa, TPEACTaBICHWS W aHadu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTUYECKHX XapaKTePUCTUK CPEIHUX U pPacCerBaHUS.
PabGotas ¢ manHbIMHU, OOydarImuecs y4aTcsi CUMTHIBATb W WHTEPIPETUPOBATH



JTaHHbIE, BBIJBUTATh, apryYMEHTUPOBATh M KPUTHUKOBATH MPOCTEUIINE THUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU W3MEHUYMBOCTH, M OIICHUBATh MX
BIIMSIHUE HA PACCMATPUBAEMbIE BETUYMHBI U TIPOLIECCHI.

NHTYNTHBHOE NMPEACTABIEHUE O CIY4alHOM W3MEHUYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEM M TEHACHUMHU CTAaHOBUTCS MOTUBUPYIOLIEH OCHOBOW IS
U3Y4YEHUsI TEOPUH BEPOATHOCTEH. boiblIoe 3HAaYEHHE HMEIOT IPAKTUYECKHUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEPOSITHOCTH BBOAMUTCS KaK Mepa MpaBIONOJ00Ms CIy4ailHOro
coObitTus. Ilpm wu3ydeHnn yueOHOro Kypca oOydaroIivecss 3HAKOMSTCA C
IPOCTEUIIMMUA  METOJAaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
JKCIIEPUMEHTAX c PaBHOBO3MOHBIMU AJIEMEHTapHBIMU HCXO/IaMH,
BEPOSATHOCTHBIMU 3aKOHAMM, MO3BOJISIIOIIMMU CTaBUTh U pelIaTh O0JEe CIOXKHBIE
3amaun. B ydeOHBIN Kypc BXOJSMT HayajdbHbIE MPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOIIMUXCS C
MHO>XECTBAMU M OCHOBHBIMH OIEpalMSIMU HAJ MHOXECTBAMH, PACCMATPHUBAIOTCS
IpUMEPBl IPUMEHEHUS ISl pEUIeHUs 3ajad, a TakyKe HCIOJb30BAaHUS B JPYTHX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpEeIMeTax.

B 7-9 xnaccax u3yudaercs y4eOHbIH Kypc «BeposITHOCTh U CTaTUCTHKA», B
KOTOpBIA  BXOIAT paszaensl: «llpencraBiieHne MaHHBIX W ONHKCATENIbHAs
CTaTUCTUKa», «BeposSTHOCTbY, «ONeMeHThl KOMOWMHATOpUKW», «BBeneHue B
TEOopHUIo rpadoBy.

Ha uzyuenue yueOHOro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoaUTCS 102
yaca: B 7 kiacce — 34 ygaca (1 yac B Hepgento), B 8 kiacce — 34 yaca (1 yJac B
Hezeno), B 9 kiacce — 34 gaca (1 gac B HefleNni0).

COILEPKAHUE OBYYEHUASA

7 KIIACC

[IpencraBnenne naHHBIX B BUAE TaOIUIl, AHMarpamMm, rpadukoB. 3arnorHEHUE
Ta0Jaull, YTEHUE U TMOCTPOCHUE JuarpamM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbixX). UTeHue rpadukoB peasibHbIX MpoleccoB. M3pneuenne nHpopMalum us3
JMarpaMM U TaOJIHIL, UCTIOJIb30BAaHUE U MHTEPIPETALIUs JAHHBIX.

OnucarenbHas CTaTUCTHKA: cpenHee apupMeTHYecKoe, MeIuaHa, pa3max,
HauOOJbpIIEE M HAWMEHbIIEE 3HAYEHUsT HAOOpa YHCIOBBIX JaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYHUBOCTH.

Cny4aitHbplil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTh U
gacToTa. Poib MamoBEepOSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHeTa 1 UurpaiabHasi KOCTh B TEOPUHU BEPOSTHOCTEH.



I'pad, BepmmHa, pebpo. Crenenb BepmuHbL. Ywcno pédbep W cymmapHas
crenieHb BepmwH. IIpencraBienne o csazHoctu rpada. Llemu u mukiel. [lytu B
rpadax. O6xon rpada (ditmepoB myth). [IpeacrtaBieHue o0 OpHUESHTUPOBAHHOM
rpade. Pemenre 3a1ay ¢ TOMOIIbIO rpadoB.

8 KUIACC

[IpencraBnenuie TaHHBIX B BUE TaOIUII, TUAarpamMmm, rpaduKoB.

MHOX€ECTBO, DJIEMEHT MHOXECTBA, NOAMHOXecTBO. Omnepauuu Haj
MHOXKECTBaMU: OOBEAMHEHUE, IepeceueHue, aomnonHeHue. CBoicTBa omepanuit
HaJl MHOXECTBAMH: IIEPEMECTUTEIBHOE, COYETATEIBHOE, PAaCIpPEIEIUTEIBHOE,
BKIItOUeHUs. Mcnonb3oBaHue rpaduueckoro MpeACTaBICHUS MHOMXKECTB IS
OIMCAHMSI PEATBHBIX MTPOLIECCOB U SABJICHUM, IIPU PEILICHNN 3a/1a4.

N3mepenne paccenBaHMs AaHHBIX. JlUCHepcHsl M CTaHIAPTHOE OTKJIOHEHUWE
YHUCJIOBBIX HA00OPOB. /lnarpaMma paccenBaHHsl.

OnemeHTapHble COOBITUSL ciaydaiiHOro omnbiTa. CiyuyaliHble COOBITHS.
BepostHoct  coOblTui. OmNbITEI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coOprTusiMu. CydaitHbiii BBIOOp. CBS3b MEXKAY MaTOBEPOSTHBIMU U MPAKTHYECKU
JIOCTOBEPHBIMH COOBITHSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoiicTBa J€pEBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpILMHBI, CBA3b MEXAY UYMCIOM BepIMH U uuciaoM pédep. Ilpasumio
yMHOxeHHs. Perenue 3aiay ¢ momouisbio rpagos.

[IporuBomnonoxueie cobObiTUd. Juarpamma Oiinepa. OObenuHeHHEe U
nepecedueHue coObiTuil. HecoBmecTHbie  coObiTHs. @Dopmylia  CIOXKEHHS
BEPOSATHOCTEU. YCJIOBHAasi BepOATHOCTb. [IpaBwiio ymHOxxeHusa. Hes3aBucumelie
coObrTus. IlpencraBneHue sKkcliepuMeHTa B BUIE JepeBa. PemeHue 3amad Ha
HaXOXKJICHUE BEPOSTHOCTENW C IOMOLIBIO JEpEBA CIYyYalHOIO HKCIEPUMEHTA,
nurarpamm Jitepa.

9 KUIIACC

[IpencraBnenne JaHHBIX B BUAE TaOMUI, AWarpamM, TpaduKoOB,
UHTEpIpeTalus JaHHbIX. UTeHrne U mocTpoeHue Tabiull, Juarpamm, rpaukoB mno
peabHBIM JaHHBIM.

[TepectanoBku u daktopuan. CoueraHus U YUCIO codeTaHuil. TpeyronbHUK
[Tackains. Pemenue 3a1ay ¢ MCHOIB30BAHHEM KOMOMHATOPUKH.

I'eomerpuueckass BeposTHOCTh. CiydaifHbI BBIOOP TOYKM W3 (GUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

UcnbiTanne. Ycnex um Heyaaua. Cepusi UCHOBITAHHN 10 TEPBOrO ycrexa.
Cepust ucnbiTannii bepnyminu. BeposTHOCTHM COOBITMI B CEpUU HUCHBITAHUN
bepnymnm.



CiydailHass BEIWYMHA W PpACHpElENICHHE BEPOATHOCTEN. MaremaTuyeckoe
oxunanue U aucnepcus. I[Ipumepsl  MaTeMarMdeckKoro  OXKHUAAHUSA KAk
TEOPETUYECKOI'0 CPEAHEro 3HAa4€HUs BEIWYMHBL. MaTeMaThdecKoe OXUIAaHUE U
JUCIIEPCUs  CIyYallHOW BEJIWYMHBI «YHUCIO YCHEXOB B CEPUU HCHBITAHUU
bepnyum».

[Tonsatue o 3akoHe OONBIMX YHcell. M3MepeHne BepOsSTHOCTEH C IOMOIIBIO
qyacToT. Ponb 1 3HaueHne 3aKkoHa OOJBIINX YHCET B IPUPOIE U OOIIECTBE.
IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <« BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMbl y4yeOHOro Kypca
«BepoATHOCT M CTATUCTUKA» XapaKTEPU3YIOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpEca K NPOLUIOMY M  HAaCTOALIEMY POCCHMCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MAaT€MAaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaaHcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEW I'pa)<1aHWHA U pean3aliu ero
npaB, NPEICTaBICHUEM O MaTEeMaTHUYeCKUX OCHOBaX (YHKIMOHUPOBAHHMS
pPa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYP IPakJIaHCKOro o0iiecTBa (Hanmpumep,
BBIOOPBI, ONIPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MTPOOJIEM, CBSI3aHHBIX
C IPAKTUYECKUM IIPUMEHEHHUEM JIOCTH)KCHMII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKOM HAa AakKTHBHOE YYacTHE B pEUICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKON HANpPaBICHHOCTH, OCO3HAHWEM BAXKHOCTH MaTEMaTU4YECKOrO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HU Il YCHEIHOM NpodecCHOHATbHOM
JEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUYAJIbHON TPAeKTOpUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY U 3CTETUYECKOMY  BOCIHPHUSTHUIO
MaTEMAaTUYECKUX OOBEKTOB, 3aJlad, PEIICHUN, pPaCCYKIEHUH, YMEHHUIO BUJETbH
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMA:



OpHMEHTAIlME B JIEITEILHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeACTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS 4YeIOBEKa, MPHUPOILI U
oOIecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HayKHM Kak cQepbl YeI0BEYECKO
NEeATENbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYMMOCTH IS PAa3BUTHS ITUBHIM3AIIUU,
OBJIQJICHUEM SI3bIKOM MATE€MaTHKU M MAaTEMAaTUYECKOW KYJIbTYPOM KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIINMHU HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEeSATENbHOCTY;

6) ¢usuyeckoe BocnuTaHHMe, (OPMHPOBAHHME KYJIbTYPbl 310POBbSl H
IMOLMOHAJIBHOIO 0JIaronmoJIyyus:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBbsl, BEIEHHMS  3J0pOBOr0  oOpa3a KM3HM  (37I0pOBOE  TUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA peQIEKCUM, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpHEHTAIIMEN HA MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWUM JJISI PEIIEHUs 3a1ad
B 00JIACTM COXPaHHOCTH OKPYXKaloIIeW Cpebl, IUIAHUPOBAHUS TIOCTYIIKOB U
OLICHKH HMX BO3MOXHBIX MOCIEICTBUN sl OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
100aJIBbHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBUAM COLUMAILHOM M NMPUPOAHOM
cpeabl:

TOTOBHOCTBHIO K JEHUCTBUSIM B YCJIOBUSIX HEOIPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO NEATENbHOCTh, B TOM YHCIIE
YMEHUE YYUTBCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBI€ 3HAHMS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JIPYTUX;

HEOOXOIMMOCTHI0 B  (OPMHPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
dbopMyIHpOBaTh HIIEH, TIOHATHS, TUTIOTE3bI 00 00BEKTAX W SIBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JeMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalMi0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KakK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbIE pelIeHus U JeHUCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PUCKU U
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

Ba3oBble Jjoruueckue JelcTBUA:
e BBUIBJISATH U XapPaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
O0OBEKTOB, TOHSTHH, OTHOIICHUN MEXAY MOHIATUSIMH, (OPMYJIUPOBATH



onpejieNieHus]  TMOHSTHM,  YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HaK
KJIaCCU(PUKAIIMU, OCHOBAaHUS JJsi OOOOIIEHUS M CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIPHHUMATh, (OpMyIupoBaTh M  IpeoOpa3OBbIBATh  CYKICHUSA:
YTBEPAUTEIbHbIE U OTpULATENbHBIE, €IMHUYHBIEC, YacTHbIE W OOUIHeE,
YCIIOBHBIE;

BBISIBISITH ~ MAaTeMaTH4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeurss B (akTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHHSX,
npeajgaraTb KpUTEpUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUH;
JieJIaTh BBIBOJABI C HCIIONB30BAHHEM 3aKOHOB JIOTMKH, JEHYKTHBHBIX MU
WHAYKTUBHBIX YMO3aK/IFOUEHHUM, YMO3aKIFOUEHHU 110 aHAJIOTUH;

pa30OupaTh J10Ka3aTelIbCcTBA MATEMATHUYECKUX YTBEPKICHUHN (MpsSMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIIOKHBIE J10KA3aTENbCTBA
MaTeMaTUYecKuX (aKToB, BBICTPAWBaTh AapPryMEHTAllMl0, HNPHUBOJIUTH
IpUMEpPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh Ccroco0 pemeHus y4yeOHOW 3aaadd (CpaBHUBATHh HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMpPAaTh Haubojee MOAXOMALUIMI C ydéroMm
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/bCKHue J1eHCTBHA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUH WHCTPYMEHT ITO3HAHMUSA,
dbopMyITUpOBaTh BOMPOCH], (DUKCUPYIONIFE MPOTUBOPEUHE, MPoOIIEeMYy,
CaMOCTOSTEFHO YCTAaHABIMBAaTh HWCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUTIOTE3Y, apTYMEHTHUPOBATh CBOIO MTO3UIINIO0, MHCHHE,

NPOBOJUTh IO CAaMOCTOSATEIBHO COCTaBICHHOMY TUIAHY HECIOXHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOr0o 00BhEKTa, 3aBUCUMOCTEH 00bEKTOB MEKTYy COOOI;
CaMOCTOSITEITFHO (hOpMYITHUpPOBaTH 00OOIIEHUS M BBIBOJIBI IO pe3ybTaTaM
NPOBENEHHOTO HAOJIOICHUS, HWCCIICIOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIIECHNUH;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIIBUTATh
MIPETOIOKEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIIMH, JAHHBIX,
HEOOXOIUMBIX JIJISI PEIICHUS 3a1a4H;

BBHIOMpaTh, aHAIMW3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH
uH(GOpPMAITUIO Pa3TUYHBIX BUAOB U (OPM MPEICTABICHNUS;

BbIOWpaTh GopMy TMpeACTaBICHUS HHPOPMALUU U WUIIOCTPUPOBATH
pemaeMpie 3a7aud CXeMaMu, JuarpaMMamu, WHOM Tpadukoil u ux
KOMOWHAIIUSIMU;



OLICHUBATh Hallé)KHOCTB I/IH(I)OpMaIII/II/I 10 KpUTCpUAM, NPCATONKCHHBIM
YUHUTCIICM WA C(l)OpMy.]'II/IPOBaHHLIM CaMOCTOATCIBHO.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

BOCIIPHHUMATH U (hOPMYIUPOBATH CYKIICHHUS B COOTBETCTBHH C YCIOBHUSIMU
U 1EISIMU OOIIEeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHs MO XOJy pEeUIeHUs
3a/1aui, KOMMEHTHUPOBATh MOJTYUYCHHBIN PE3yIIbTaT;

B X0JI€ 00CYXKJIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOU TE€MBbI,
poOJIeMBbl, pelraeMoi 3ajauu, BhICKAa3bIBATh HJICH, HAIICJICHHBIC Ha MOUCK
pEelIeHHs, COIOCTaBIATh CBOM CYXIEHUS C CYXIEHUSMHU JPYrux
YYaCTHUKOB JHMAJIOTa, OOHAPYKHMBATh PAa3jU4M€ U CXOJICTBO TO3UIIUHA, B
KOppeKTHOU popMe popMyaupoBaTh pa3HOTIACHs, CBOM BO3pPAKEHUS,
NPEICTaBIIATh PE3yNIbTAThI pelIeHus 3aJlauu, AKCIIEPUMEHTA,
UCCJIeIOBAHUSA, TIPOEKTA, CAMOCTOSATEIHHO BIOMpATh (hOpMaT BHICTYILJICHUS
C y4€TOM 3a/a4 MpPe3eHTAUU U OCOOEHHOCTEN ayAUTOPUH;

MOHUMATh W UCIOJ30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUTYaTbHON
paboThI IpU PEIICHUHN YYEOHBIX MAaTEMaTUYECKUX 3a/1aY;

NPUHUMATH 1eJIb COBMECTHOM NI€ATebHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOW paboOThl, pacnpenensatb BuAbl pabOT, J10roBapuBaThCH,
00CyXXIaTh MPOLIECC U Pe3yJbTar paboThl, 0000IaTh MHEHUSI HECKOJIbKUX
JIFOJIEH;

y4acTBOBaTh B TPyHmoBbIX ¢opmax padboTel (00CyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI M APYTHE), BHITIOIHATH CBOIO YaCTh pabOThHI
U KOOPJIWHHUPOBATh CBOW JEHCTBHS C JAPYTMMH YWICHAMH KOMAaHJIbI,
OLICHMBATh KauyeCTBO CBOEr0 BKJaJa B OOMIMA MPOAYKT MO KPHUTEPHUSM,
chOpMyTHPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHSI.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

CaMOCTOSITEIIbHO COCTABJISITH IUIAH, AITOPUTM pELIEeHUs 3aJadyd (WIH €ro
4acTh), BBIOMpAaTh CHOCOO pelmeHus ¢ y4€TOM HMEIOIIHUXCA PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI C Y4ETOM HOBOUM MHGOpPMAIIHIH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIEcca U pe3yabTaTa
pelIeHns MaTeMaTUYeCKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPbIE MOI'YT BOZHUKHYTH IIPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JICSATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE PE3YJIbTaTa JACATECIIbHOCTU MOCTABICHHON LENU U
YCIIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHKCHHS] WJIM HEOCTHXKCHHS IeNH,
HAXOJUTh OIMINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATBI

K xoHmy oOydenms B 7 KJacce OOYYaIOIIMICS IOJYYHT CICTYIOIIUE
pEAMETHBIE PE3YJIbTATHI:

Uutate wuHbOpMaLMIO, MPEICTABICHHYIO B TaOiMIaXx, Ha JAuarpammax,
NPE/CTaBIATh JaHHbIE B BHUJAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuaThie) U KPYroBbI€) MO0 MACCUBAM 3HAYCHUIA.

OnuceiBaTh ¥ UHTEPHPETUPOBATH  pEAIbHbIE  YHUCIOBBIE  JIaHHBIE,
npeACcTaBlIeHHbIC B Ta0MUIIaX, HA JUarpamMmax, rpadukax.

Hcnonp30BaTh MJi1 ONHMCAHUS JAHHBIX CTAaTUCTHUYECKUE XapPaKTEPUCTUKHU:
cpenHee apuMeTHYECKOe, MeIuaHa, HauOoJblllee W HaUMEHBbIIEe 3HAYCHUS,
pa3max.

HNmers mpenacraBiaeHUE O CIIydYaMHOM HW3MEHYMBOCTHM Ha IIpUMEpax LIEH,
bu3nuecKnX BETUYMH, aHTPOMOMETPUYECKUX JIAHHBIX, UMETh MPE/ICTABJICHUE O
CTaTUCTHUYECKON yCTOWYHUBOCTH.

K kxoHmy oOyuenuss B 8 kJiacce OOyYaromMiics TMOJYYHUT CIEAYIOIINE
peAMETHBIE PE3YJIbTaThI:

W3Bnekate U mpeoOpa3oBbIBaTh HHGPOPMAIIMIO, TPEICTABICHHYIO B BUIE
Tabnwmil, TuarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUAC TAOIUIl, AUArpamMM,
rpaduKoB.

OnucelBaTh JaHHBIE C TMOMOIIBID CTATUCTUYECKUX IOKa3aTeIeh: CPEeIHHX
3HAUCHUN U MEp pacceuBaHus (pa3max, TUCIIEPCHUS U CTaHAPTHOE OTKJIOHECHHE).

HaxonuTh 4acTOThl YHCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHUI.

HaxonuTte BEpOATHOCTH CIydaHBIX COOBITUN B OMBITAaX, 3HAs BEPOSTHOCTHU
JJIEMEHTAPHBIX COOBITUH, B TOM YHCIE B ONBITAX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonw3oBaTh rpaduueckre Mojaesiu: JAEPEBO CIy4alHOTO SKCIEPUMEHTA,
auarpamMMbl Dijiepa, YiciIoBas mpsiMas.

OnepupoBaTh MOHSATUSIMH: MHOXECTBO, IOJAMHOXECTBO,  BBIIOJIHATH
omepanuyd HaJ MHOXECTBaAaMHU: OOBEIWHEHHE, TEePECEUYCHHe, JOMOJTHEHUE,
MEePEUYUCIISITh AJIEMEHTHI MHOXECTB, PUMEHSITh CBOMCTBA MHOYECTB.

Hcnonb3oBaTh Tpaduueckoe MPENCTABICHHE MHOXKECTB U CBSI3EH MEXIy
HUMH [ OTMCAHMSI TIPOLIECCOB U SIBJICHUM, B TOM YHMCIIE MIPU PEIICHUU 33/1a4 U3
JIPYTUX YI€OHBIX MMPEAMETOB M KYPCOB.



K koHmy oOyuenuss B 9 kJiacce OOyYaromMICS TOJYYHUT CICAYIOIIUE
IPEAMETHBIE PE3YIbTATHI:

W3Bnekatb u mnpeoOpa3oBeiBaTh HMH(OPMALMIO, MPEICTAaBICHHYIO B
pa3IMYHBIX MCTOYHMKAaX B BHUJAE TaONIHIl, AWarpamMm, rpaukoB, HpPeICTaBIATH
JaHHBIE B BUJI€ TaOJIMI], 1UarpamMmm, rpa)uKoB.

Pemarte 3amaunM opraHu30BaHHBIM TIEpeOOpPOM BAPHUAHTOB, a TaKKE C
UCTOIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Wcnonb3oBaTh onucaTenbHble XapaKTEPUCTUKH JJII MAacCHUBOB YHCIOBBIX
JAHHBIX, B TOM YMCJIE CPEIHUE 3HAYEHUS U MEPbl PACCEUBAHUSI.

HaxonuTth 4acToThl 3HAYEHHI M 4acCTOTHI COOBITHS, B TOM YHUCJIE TOJb3YSCh
pe3ynbTaTamMy MPOBEAEHHBIX U3MEPECHUN U HAOIIOICHUH.

HaxonuTh BEpOATHOCTH CIy4alHBbIX COOBITUN B M3YYEHHBIX OMbBITAX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEpUAX
UCIIBITAaHUI 10 IEPBOTO yCIexa, B CEpUAX UCIbITAHUN bepHyIu.

Nmere mnpencraBiieHME O CIy4alHOM BEJIMYMHE W O pacOpeieieHUU
BEPOSITHOCTEH.

Nmerp mnpencraBieHue O 3aKoHE OOJBIIMX YHUCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCEI B
OPHUPOJE U OOILIECTBE.
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