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HOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1M(POBOM MUPE BEPOSITHOCTH M CTATUCTHUKA MPUOOPETAIOT
BCE OOJBIIYI0 3HAUUMOCTh, KaK C TOYKH 3PEHUSI MPAKTUUECKUX MPUIOKEHUM, TaK
U UX pOJM B 00pa3oBaHUM, HEOOXOAMMOM KaXJI0My 4esnoBeKy. Bo3pacraer uncio
npodeccuii, Mpu OBIAJEHUHN KOTOPHIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKA
B 007acCTH BEpPOSTHOCTA U CTAaTUCTUKM, Takas T[OJTOTOBKAa Ba)KHA s
MPOJOJKEHUST 00pa30BaHMs U JIJIsl YCIEIIHON TPO(eCcCHOHATBHOM Kapbephl.

Kaxxiplii 4enoBek MOCTOSTHHO MPUHUMAET PEIISHUs HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 171 000CHOBAHHOTO MPUHSTUS PEIICHUS B YCIOBUSIX HEJOCTaTKA
win u30bITKa MHQOpPMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO ChOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHUE.

NMeHHO mo3TOMY OCTpO BCTajlla HEOOXOIUMOCTh CHOPMHUPOBATH Y
oOy4Jaromuxcs (yHKIIMOHATIBHYIO TPaMOTHOCTbh, BKITIOUAIOIIYIO B ce0sl B KaueCTBE
HEOTHEMJIEMON  COCTAaBJSIONICH  yMEHHWE  BOCHPUHUMATh M KPUTHYCCKH
aHaJTM3UPOBATh WH(POPMAIINIO, MPEICTABICHHYIO B Pa3IMUHbIX (hOopMax, MOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHUX peaJIbHbIX TPOILECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPUHIIMIIAMU cOOpa, aHallu3a U
NPEJICTaBIICHUsI JAHHBIX U3 Pa3IMYHbIX cep KU3HM 00IIecTBa U TOCyAapCTBa
npuoOIaeT o0yyaromuxcss K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3alluu repedopa U mojcu€Ta yucia
BapUAHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 33/ladyaX. 3HAKOMCTBO C OCHOBAaMU T€OPUHU
rpadoB co3maéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu MHPOPMATHKN U MUGPOBLIX TEXHOJOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpa M METOJlaX €ro MCCienoBaHusA, (popMuUpyeTrcs MOHMMAaHHUE POJIU
CTaTHCTHKHU KaK UCTOYHHKA COI[MATBHO 3HAYMMOU HH(POPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBIILICHHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMU B CTPYKTYpE MPOTrpamMMbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs BBIIEICHbI
CIIEYIONINE COMepKaTeIbHO-MeToandeckue auHun: «lIpencraBnenne MaHHBIX |
ommcaTreNlbHaAs CTATUCTUKA», «BeposATHOCTH», «IIEeMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M ONMUCATENIbHAS CTATUCTHUKAY
CIIY)KUT OCHOBOW 1Jii (pOpMHUpPOBAHUS HABHIKOB pabOThl ¢ WHQOpMAIME: OT
YTCHHWs] W WHTEpPHpeTaluy WHPOPMAIMK, TPEACTaBICHHOW B Ta0nwiax, Ha
auarpaMMax W rpadukax, A0 cOopa, TPENCTaBICHUS W aHAIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W PACCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydYarIuecs y4aTcsi CUYUTHIBATH U WHTEPIPETUPOBATH



JaHHbIE, BBIIBUTaTh, APTYMEHTHUPOBATb M KPUTHKOBATh IMPOCTEHILINE THIOTE3bI,
pa3MBIIUIATh HaJ (HAaKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTH, U OLIEHUBATh UX
BJIUSIHUE HA PaCCMAaTPUBAEMbIE BETUUMHBI U MIPOLIECCHI.

NHTYyuTHBHOE NpEACTaBICHUE O CIy4alHOW W3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3Y4YEHHUS] TEOPUM BEPOSTHOCTEW. boiblioe 3HAUYeHHE HMMEIT MPAKTHYECKHUE
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBAONOA00US CIy4yalHOro
coObrtusi. Ilpm wu3ydeHuun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMH  BBIYMCJIEHHUS  BEpPOSITHOCTEH B CIy4alHbBIX
HKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU 3JIeMEHTAPHBIMU UCXOJ]aMH,
BEPOSATHOCTHBIMHU 3aKOHAMHM, MO3BOJISIOIIMMU CTaBUTh U peniaTh 00Jiee CIOKHBIE
3amaun. B ydeOHBIM Kypc BXOAST HayalbHbIE MPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMH OTIEPALUSIMH HAJ MHOXXECTBAMHU, PACCMaTPUBAIOTCS
OpUMepbl MPUMEHEHUS ISl PelleHMs 3a]a4, a TaKKe HCIOJb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 xnaccax usyuaercs ydeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT pasnenbl: «lIpeacraBieHne [OaHHBIX W ONUCATeNIbHAs
CTaTHCTHKa», «BepoaTHOCTb», «JeMeHThl KOMOWHATOpUKH», «BBeigeHue B
TEOpHIO TpadoBy.

Ha usyuenne yueOHOro Kypca «BeposSTHOCTh M cTaTUCTHKa» oTBOaUTCs 102
yaca: B 7 knacce — 34 yaca (1 yac B Henenmo), B 8 kiacce — 34 ydaca (1 ygac B
Hegeno), B 9 kinacce — 34 gaca (1 yac B HeEIIO).

COJEPXAHUE OBYUYEHUA

7 KIIACC

[IpencraBienne MaHHBIX B BUE TaOIUIl, AMarpamMm, rpadukoB. 3amoTHEHHE
TaOJIUIl, YTEHWE W TOCTPOCHHE AuarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) W
KpYroBbIX). UTeHne rpadukoB peabHBIX MpoIieccoB. M3Bneuenne nHbopMainm u3
JyarpamMM U TaOJaul, UCIIOIb30BaHUE U UHTEPIPETAIUS JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTmueckoe, MeauaHa, pa3Max,
HanOoJIbIlIeE W HAaWMEHbBINIEC 3HAUCHWsS HaOopa YHCIOBBIX JaHHBIX. [IpuMeps
CIIy4ailHOM M3MEHYUBOCTH.

Cny4ailHblil 3KCIIEpUMEHT (OMBIT) M ciy4aiiHoe coObiTue. BeposiTHOCTh U
yacToTa. Pojib MalOBEpOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIE
U B obuiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUH BEPOSITHOCTEH.



I'pad, Bepmmua, pedbpo. Crenenp BepuinHbl. Yuciao pébep M cymmapHas
creneHb BepiiuH. lIpencraBienue o cBsizHocTu rpada. Llenu u nmxnsl. [yt B
rpadax. O6xon rpada (vitiepoB myth). IlpencraBieHue 006 OpUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ noMouIs0 rpados.

8 KUIIACC

[IpencraBnenne naHHBIX B BUjIE TaOJIUIl, TUarpaMM, rpad)ukoB.

MHOX€ECTBO, S3JIEMEHT MHOXECTBA, IMOJMHOXeCTBO. Omnepauuu Hax
MHOXECTBaMH: O0BEAUHEHUE, TepeceueHue, jaonoiaHeHue. CBoOMCTBa ornepanuii
HaJl MHOXECTBAMM: II€PEMECTHUTEIIBHOE, COYETATEIbHOE, PaCIpPEAECIUTEIBHOE,
BKJItOUeHUs. Mcmonb3oBaHue rpaduyueckoro MPEACTaBICHUS MHOMXKECTB IS
ONMCAaHMS PEATIbHBIX MPOILIECCOB U SIBIICHUH, MTPY PEILICHUU 3a7a4.

N3mepenune paccemBanHus AaHHBIX. [Mcnepcus ¥ CTaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. J[marpamMmma paccenBaHusl.

DOneMeHTapHble COOBITHS  ciy4daiiHOro ombiTa. CiydailHbie  COOBITHSI.
BepositHoct  coObiTuii. OnNBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coopiTuaMu. CiydaifHbiii BBIOOP. CBSA3b MEXKYy MAJTOBEPOSATHBIMH M MPAKTUYCCKH
JOCTOBEPHBIMU COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

JlepeBo. CBolicTBa [J€pEBbEB: E€AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSYEH BEPILUHBI, CBSI3b MEXIY YHUCIOM BepIIMH u yucioM pédep. IlpaBumio
yMHOKeHus. Pemenue 3amay ¢ moMmonibio rpados.

[IpotuBomnonoxkueie coObiTus. Juarpamma Oinepa. OObenuHeHue u
nepecedeHne coObiTuil. HecoBmecTHble  coObITHs. Dopmyna  CIOKEHHUS
BEPOSITHOCTEN. Y CIIOBHAsg BEPOSTHOCTh. lIpaBuino ymHoOxkeHusa. HezaBucumbie
coObrTus. IlpencraBnenue sKcrepuMeHTa B BHJE JepeBa. Pemienuwe 3amgad Ha
HAXOXKJICHHE BEPOSITHOCTEN C IIOMOIIBIO JEpeBa CIYyYalHOIo 3KCIIEPUMEHTA,
nuarpamm Jitepa.

9 KIIACC

[IpencraBinenne faHHBIX B BUAe TaOmUI, aAuarpamM, TpaduKoB,
WHTEpIpeTanus JaHHBIX. YTeHHEe U MOCTpOeHUe TabIull, Auarpamm, rpadukoB 1o
peabHBbIM JAHHBIM.

IlepectanoBku u akropuan. Coyetanuss u 4ynucio coueranuii. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ MCMOJIB30BAHUEM KOMOUHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydalHBIN BBIOOP TOYKM W3 (QUTYPHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex m Heygaya. Cepusi HCHBITAHUWA 10 TEPBOTO yCIIEXa.
Cepust ucnbiTanuii bepHymin. BeposTHOCTH COOBITUI B CEpUM  HCIBITAHUM
bepnynn.



CrnydaiiHass BEJMYMHA W PACIpPENCICHUE BEPOSTHOCTEN. MaTtemaTnyeckoe
oXuzgaHue U gucnepcus. lIpuMepbl  MareMaTH4eCKOro  OXHMAAHUA — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHMs BEIWYMHBL. MaTeMaTudeckoe OXHUIaHue U
OUCIIEPCUSl  CIyYallHOM BEJIHWYMHBI «YUCIO YCIIEXOB B CEPUM HCIBITAHUU
bepnymm».

[lonsTue o 3akoHe OOJbIIMX yuced. M3MepeHne BeposSTHOCTEN C MOMOILBIO
yacToT. PoJib 1 3HaUeHHEe 3aKOHa OOJBIINX YUCEI B MPUPOJIE U OOILIECTRE.
IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJbTAaTbhl OCBOCHUS MPOTPaMMbl Yy4eOHOTO Kypca
«BeposITHOCT M CTATUCTHKAY XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NPOSIBJICHUEM HMHTEpeca K TPOIUIOMY U  HACTOSIIEMY POCCHHCKOU
MAaT€MAaTHK{A, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJIB30BAHUIO ITHUX
JTOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPaKIaHCKOr0o oOIIecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJACHUIO ATHYCCKHUX MPOOJIeM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTU4eCKOM HAIMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHHs Ha TPOTSKEHUU BCEH JKM3HHU IJISl YCMEMHOW MpodecCHOHATBHOM
JESTENPHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM W
MMOCTPOCHUEM WMHIUBUAYAIbHON TPACKTOPUU 00pa30BaAHUS U KUZHEHHBIX MIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acreTH4YeCKO€e BOCIIMTAHHE:

CIOCOOHOCThIO K OSMOLUMOHAIBHOMY W  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajJlau, PEUICHUM, pacCyXJACHUH, YMEHUIO BUJIETH
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:



OpUEHTalueld B JAESITEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOlecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAayKH Kak c¢epbl 4YelI0BEYECKON
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHUS LUBUIM3AIMH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKOH KyJIbTYpOil KaK CpeicTBOM
MO3HAHUS MHpA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSTENbHOCTH;

6) ¢usuyeckoe BocnmuTaHHME, (POPMHPOBAHHE KYJIBTYPbI 310pPOBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHMYEeCKUE 3HAHUSI B MHTEpPEcax CBOEro
3I0pOBbs,  BEJIEHHUA  3JI0pOBOro  oOpa3a KWM3HM  (3I0pOBOE  MUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUHU, MPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHNEe MaTeMaTHUYEeCKUX 3HAHUU /I PEIeHUs 3a7a
B 00JIaCTH COXPAHHOCTU OKPY’KAIOIIEW Cpe/bl, IUIAHUPOBAHHUS TOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEJCTBUI IJIs1 OKpY’Kalolel cpeibl, OCO3HAaHHEM
r7100aJbHOI0 XapaKTepa SKOJIOTMUECKUX Mpo0OieM U IMyTel UX pelleHus;

8) ajanTanus K M3MEHSIIOIMMCS YCJOBHSIM COLMAJBHON M NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, IMOBBIILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO EATE€IbHOCTh, B TOM YHCIE
YMEHUE YUYUThCS Yy APYTUX JIOJEH, MpuoOpeTath B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHU, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HaHUW, B TOM 4YHCIIE
(GopMyIupOBaThH UIEH, MOHATHUS, TUIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYID  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pPELICHUS U JAEUCTBUS, (POPMYIHpPOBaTH U OLEHUBATH PUCKU H
MOCJIECTBUSA, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ

Bba3oBble JJornuyecKkue JelicTBUA:
e BBISIBIIITh M XapaKTEPHU30BaTh CYIICCTBCHHbIC MPU3HAKA MATEMaTHUYECKUX
00BEKTOB, TOHATHN, OTHOIICHUM MEXAY IOHATHSAMH, (OPMYIUPOBATH



ONpeeNeHus]  MOHSATUH,  yCTaHaBIMBAaTh  CYIIECTBEHHBIA  MPU3HAK
KJaccu(uKanuy, OCHOBaHUS Mg OOOOIIEHHMS W CpPaBHEHMS, KPUTEPHUH
IIPOBOJMMOTIO aHAIIN3a;

BOCHPUHMMATh,  (HOpPMYJIUpOBaTh W  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEpJUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHble M 0OIIHe,
YCIIOBHBIE;

BBISBJISTH ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (akTax, JaHHBIX, HAONIONCHUSIX U YTBEPKACHUSIX,
npeajaraTb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JienaTh BBIBOJbBI C HCIONB30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsiMble U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAIMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB pEIIeHMs, BHIOMpaTh Hauboliee NOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciie1oBareLCKHUE TeCTBHUSA .

UCTIOJIh30BaTh BOIPOCHI KaK HMCCIIEAOBATEILCKANH WHCTPYMEHT IMO3HAHUS,
(GopMynUpOBaTH BOIMPOCH], (QHUKCUPYIONINE MPOTUBOpPEUYHE, MpodiIeMy,
CaMOCTOSITETILHO ~YCTaHABIMBaTh HMCKOMOE U JaHHOE, (opMHpOBaTh
THITOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEIIBHO COCTABIIGHHOMY IUIAHY HECIIOKHBIN
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKy COOOM;
CaMOCTOATENTHHO (POpPMYyIHUPOBATH 00OOIIEHUS W BBIBOJBI M0 pe3yjbTaTam
POBEIEHHOTO HAOIO/IEHUs, HCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMANUU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOWpATh, aHAJIU3WPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
MH(OpPMALINIO Pa3IMUHBIX BUJIOB U (POPM MpEICTABIICHHUS;

BBIOMpaTh (QopMy TpeAcTaBieHUs HUHPOpMAIMU U WIUIIOCTPUPOBATH
pelmiaeMble 3ajlayd CXeMaMu, JAuarpaMmamu, HWHOM rpadukoil U ux
KOMOWHAIIMSIMU,



OLICHMBAaTh HAAEKHOCTh HMH(DOpPMALUU 10 KPUTEPHSIM, MPEITIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

BOCIPUHHMATh U ()OPMYIHPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBHIMU
U LEJSIMHU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPQ)KAaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M NMHCHMCHHBIX TEKCTaX, J1aBaTh MOSCHECHHS IO XOIy PEIICHUS
3aJ1a4yu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pe3ysIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIIECTBY OOCYKIAEMOU TEMBI,
poOJIeMBI, PEIIacMON 3a/Ja4d, BBICKA3bIBaTh HMJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSIMU JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHApPY)KMBATh Pa3jU4YMe M CXOJICTBO ITO3UIIUN, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJCTaBIATh  PE3yJIbTaThl  PEHICHUS 3aJ1auu, DKCIICPUMEHTA,
UCCJICIOBAHMUS, TIPOEKTA, CAMOCTOSATEILHO BEIOMPATh (OpMAT BBICTYILUICHHUS
¢ yu€ToM 3aja4 NMPE3CHTAINA U OCOOCHHOCTEH ayIMTOPHH;

MIOHMMATh Y MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONH W WHANBUIYaJIbHON
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1I€JIb COBMECTHOU NEATEeIbHOCTH, TIAHUPOBATh OPraHU3AIINIO
COBMECTHOW paloThl, pachpeaensiTh BHUAb paldOT, JAOroBapHUBATHCH,
o0CyXXJ1aTh MPOIECC U pe3yiabTaT pabOThl, 0000IATE MHEHHSI HECKOJIBKUX
JIFOIeH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMEeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIMHUPOBATh CBOM JEUCTBUA C JAPYTMMH 4WICHAMHU KOMAaHJBbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMIA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE yUeOHbIE NeHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, aJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMpATh CHOCOO pEIIeHUs] ¢ YUYETOM HMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHPOBAaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pelieHrs MaTeMaTUYeCKoM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb MPU PELICHUH 3a]1auH,
BHOCUTb KOPPEKTUBBHI B JAESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE PE3YJIBTATA NEATEIBHOCTH MOCTABIEHHON LEIU U
YCIOBUSAM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHHUS LIENH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYYalOIIMICS TMOJIYYUT CIECAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMaLUIO, NPEICTABICHHYIO B TaOJuIlaX, Ha JIUarpaMmmax,
NpeACTaBIsATh JaHHbIE B BUJIE TaOJMI, CTPOUTH JUATPaMMBbI (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbIE) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh M UHTEPNPETUPOBATH  PEAJIbHBIC  YHUCIOBBIE  JIaHHBIE,
npeCTaBICHHbIE B Ta0IUIIAX, HA JUAarpamMmax, rpadukax.

Hcnonb3oBaTh 11 OMMCAaHMS JTAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKOE, MeauaHa, HauOoJblliee W HaWMEHbIIEe 3HAYCHMS,
pazmax.

NmeTs mpencraBieHUEe O CIy4yalHOM HM3MEHYMBOCTHM Ha MpUMeEpax IIEH,
(¢u3nuecKnX BEIUYHMH, aHTPOIIOMETPUYECKUX JIaHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoniy oOyuenus B 8 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

W3Bnekate W mnpeoOpa3oBbIBaTh HMH(POPMAINIO, TPEJICTABICHHYIO B BHUJE
TabJIuIl, TuarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TAaOJUI], AHArpamM,
rpaduKoB.

OnuchlBaTh JAaHHBIE C TOMOIIBI0 CTATUCTUYECKHX IOKa3aTelIel: CpPeIHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUH.

HaxoauTh BEpOSITHOCTH CIy4ailHbIX COOBITHI B OMNBITaX, 3HAsl BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE B OINbBITAX C PaBHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonw3oBaTh rpaduueckue MOAENH: AEPEBO CIyYailHOrO SKCIEPUMEHTA,
quarpamMMmbl DiJiepa, YiciIoBas psiMas.

OnepupoBaTh MOHATHUSIMH: MHOECTBO, IOJMHOXECTBO,  BBIOIHATH
omepaly HaJ MHOXECTBaMHU: OOBEIUHEHHUE, TMEepeceyeHue, JIOMOJIHEHUE,
MEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Hcnonw3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXKECTB W CBSI3eM MEXIy
HHUMU JUISl ONACAHUA MPOLIECCOB U SIBJICHUM, B TOM YMCJE MPU PELICHUM 33a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.



K koniy oOydenuss B 9 kiacce oOydaronuics TOJYYUT CIEAYIOIIHE
IIPEAMETHBIE PE3YJIBTATHI:

W3Bnekatpe W 1npeoOpa3oBbiBaTh MHGOpPMALUIO, MPEACTABICHHYIO B
pa3IUYHBIX HWCTOYHHMKAX B BHJIE TaOMul, Auarpamm, rpadukoB, NpPEICTaBISATH
JaHHBIE B BUJI€ TaOJIUII, TUArpaMmm, rpauKoB.

PemaTte 3amaunm oOpraHuM30OBaHHBIM NEpeOOpPOM BapUAHTOB, a TaKXKE C
HCI0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENbHBIE XAPAKTEPUCTUKHU [JII MACCHBOB YHCJIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPBI PACCEUBAHMUSL.

HaxoauTh 4acTOThl 3HAU€HUM M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTh BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM
YyCclie B OMNbITaX C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEPUSIX
UCIIBITAHUI 10 IEPBOTO yCIEXa, B CEPUSAX UCbITaHUN bepHyu.

Nmerp mnpencraBieHUE O CIydYalHOM BEJIMYMHE W O pPaCIpelelICHUU
BEPOSTHOCTEN.

HNmerp mnpencraBieHue O 3aKOHE OOJNBIIMX YHCENI KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yailHOW M3MEHYMBOCTU U O POJIM 3aKOHA OOJBIIMX YHUCEN B
OpUpoJe U 00IECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HanmenoBann | KosmuecTBo yacoB DJIeKTPOHHBbIE
" | e pa3ieyoB H (undpoBbIe)
n/ Bceer Kontpoububl | IIpakTHyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI e padoThl
NMPOrpaMmblI pecypcsl
Mpencrasenie bu6mmoreka [{OK
P 7 2 https://m.edso0.ru/7f415fd
JTAaHHBIX c
0 bu6moreka [IOK
MycaTeabHast
8 https://m.edsoo.ru/7f415fd
CTaTUCTHKA c
C . bubnuotexa [JOK
TydaitHas
6 1 1 https://m.edsoo.ru/7f415fd
HM3MEHYHUBOCTh c
BeeeHue B bu6moreka [IOK
4 https://m.edsoo.ru/7f415fd
Teopuio rpados c
BepositHocTh 1
bu6moreka [IOK
4acToTa
. 4 1 https://m.edsoo.ru/7f415fd
CITy4aitHOTO c
COOBITHSA -
O6o06meHue, bubnuorexa [JOK
cUcTEeMaTH3aIu 5 1 https://m.edsoo.ru/7f415fd
sl 3HAaHUHN c
OBUIEE
KOJIMYECTBO
34 2 4
YACOB I10
I[TPOI'PAMME
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8 KUIIACC

N HanmenoBanu | KosmuecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3ieyoB H (undpoBbie)
n/ Bceer Kontpoububl | IIpakTHuyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThl e padoTbl
NMPOrpaMmblI pecypcsl
ToBToDerIE bu6mmoreka [{OK
1 P 2 https://m.edsoo.ru/7f417fb
Kypca 7 Kiacca 9
OrmmcaTenpHast
N — bubmmorexa [{OK
2 ] 4 https://m.edsoo.ru/7f417fb
PacceuBanue 5
JAHHBIX N
bubmmorexa [{OK
3 MHoxecTBa 6 1 https://m.edsoo.ru/7f417fb
2
BepostHocTh bubnuoreka [IOK
4 CIIy9aifHOTO 6 1 https://m.edsoo.ru/7f417fb
COOBITHS 2
BEeLeHIe B bu6moreka [IOK
5 s 4 https://m.edsoo.ru/7f417fb
Teopuio rpados 5
CorvaaiitbIe bu6mmoreka [IOK
6 I 8 https://m.edsoo.ru/7f417fb
COOBITUSA )
O6o06meHue, bubmuoreka [{OK
7 CHCTEMaTHU3alH 4 1 https://m.edsoo.ru/7f417fb
1 3HAHUH 2
OBUIEE
KOJIMYECTBO
34 2 1
YACOB I1O0
I[TPOI'PAMME
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9 KUIIACC

N HaumenoBanu | KoumnuyecTBo 4yacoB DJIeKTPOHHBbIE
" | e pa3iesoB u (undpoBbie)
n/ Bcer | Konrtpoabnsl | IIpakTHuyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoTbl
NMPOrpaMmblI pecypcsl
s S, bu6mmorexa [{OK
P 4 https://m.edsoo.ru/7f41a3
Kypca 8 Kiacca 02
DNeMEeHTHI bubnuotexa [JOK
KOMOUHATOPHK 4 1 https://m.edsoo.ru/7f41a3
H 02
CeOMeThIHeCK bubmmorexa [{OK
P 4 https://m.edsoo.ru/7f41a3
ast BEPOSTHOCTH 02
PR bu6mmoreka [IOK
6 1 1 https://m.edsoo.ru/7f41a3
bepnymm 02
Crvaaiinas bu6moreka [IOK
i 6 https://m.edsoo.ru/7f41a3
BEJTMYMHA 02
bu6moreka [IOK
0606
OOIICHHC, 10 1 https://m.edsoo.ru/7f41a3
KOHTPOJIb 02
OBILIEE
KOJIMYECTBO
YACOB I10 34 2 2
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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y4eOHUK: B 2 yacTsx, 7-9 knaccel/ Beicoukuit U.P., SAmenko U.B.; nox pexn.
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cratuctuke W. P. Boicoukoro, 1. B. fAAmenko nox pegakuueint U. B. fAmenko -
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