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IMOSACHUTEJIBHASA 3AIINCKA

Jannas paGoyast mporpaMMa 1o BEpOSATHOCTU U CTAaTUCTHKE s 9-b kiacca
(6a30BbIl  ypOBEHb) OCHOBHOTO O0OIIEro oOpa3oBaHUS COCTABJICHAa HAa OCHOBE
oOHoBieHHoro denepanbHOro rocynapcTBEHHOT0 00pa30BATENBHOIO CTaHAApTa
OCHOBHOTO 001ero oOpa3zoBaHuss B cooTBeTcTBUM ¢ DenepanbHoi pabdoyeit
nporpamMmmoii  «MaremaTtuka»  (0a30BBIM  ypoBeHb) I 5-9  KjaccoB
oOmeoOpazoBarenbHbIX opranuzauuii, npunsaton ®I'BHY «MucTuTyT cTpateruu
pasButTHs oOpa3zoBaHus», Mocksa 2023.

VYyeoOust man MBOY «Jluneir Nel» r. Cumdeponons npemycmaTpuBaet
U3y4YeHHE Kypca BEpOSTHOCTH U CTaTHUCTHUKM B oObeme 68 wyacoB (2 4daca B
HEJICITIO).

Tematnueckoe maHupoBaHue paboyed mporpaMmbl € YKa3aHUEM
KOJIMYECTBAa YacOB, OTBOJAMMBIX Ha OCBOEHHE KaXJIOH TEMbI, OCYIIECTBJIEHO C
yuyeToM paboueil mnporpamMmbl BocnuTaHus (Moayib «lIIkonbHBIA ypok») u
ykazanuem LIOP, ucnonb3yeMbIx npu U3y4eHUU KOHKPETHOM TEMBI.

Jist peanuzanuu aHHOM paboueld MporpaMMbl HCHOJB3YIOTCS YYEOHHKH
Marematuka. BeposTHOCT, W crTatucTuKa: 7-9-e Kiacchl: 0a30BbI POBEHD:
yueOHuk: B 2 vactsax/ W.P. Beiconkuii, .B. flmenko; nox pex. N.B. Amenko. —
Mockaa: IIpocsemienue, 2023,

Jannass pabouas mnporpaMma aJanTHPOBaHA C YYETOM METOJAMYECKUX
pexomMeHganui s odieoOpa3oBaTenbHbIX opranuzanuii Pecnyonmuku Kpeim o
npenonaBanuu  MmateMatuku B 2023/2024 ydebHOM TOHIYy, pa3pabOTaHHBIX
KpbiMckuM pecryOIMKaHCKUM WHCTUTYTOM IMOCJEIUIITIOMHOTO TMEJarorn4eckoro
oOpa3oBaHus, JIOKANbHBIX HOpMaTUBHBIX akToB MBOY «Jlumeir Nel» T.
Cumdepomnoiist, 0coOeHHOCTEHN Kitacca.

B coBpemeHHOM 1TU(POBOM MHUpPE BEPOSTHOCTh M CTATUCTHUKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTbh, KaK ¢ TOYKU 3PCHUS MPAKTHUYCCKUX MPHUIOKESHUM, TaK
U UX pOJH B 00pa3oBaHUM, HEOOXOAMMOM KaKIOMY 4eloBeKy. Bo3pacraer uncio
npodeccuii, mpu OBIAIEHUHU KOTOPBIMU TpeOyeTcsi xopoimias 0a30Basi MOATOTOBKA
B 00JacTH BEPOSITHOCTA U CTAaTUCTHKH, Takas TMOATOTOBKA Ba)KHA IS
MIPOIOJDKEHHUST 00pa30BaHUs U IJIs1 YCTICIIHON MTPO(eCcCHOHaIbHOM Kaphephl.

Kaxxp1it 4enmoBek mOCTOSSHHO MIPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JI7I1 000OCHOBAHHOTO TIPUHSITHUS PEIICHUS B YCIOBHSIX HEAOCTATKA
WM n30bITKa WHPOpMAMK HEOOXOIUMO B TOM YHCJIE XOPOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIICHHE.

NMeHHO mOATOMY OCTpPO BCTalia HEOOXOMUMOCTh CHOPMHPOBATH Yy
oOyuaronuxcs PyHKIIMOHAIBHYIO TPAaMOTHOCTD, BKJTIOUAIOIIYIO B c€0s1 B KaUeCTBE
HEOTHEMJIEMON  COCTaBISAIONIEH yMEHHWE BOCHPHHHMATh ¥ KPUTHYECKH
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aHAIM3UPOBATH MH(POPMALIMIO, IPEACTABICHHYIO B Pa3IMYHBIX (pOpMax, HOHUMATh
BEPOSATHOCTHBIM XAPAaKTEP MHOTUX pPEAIBbHBIX IIPOLIECCOB M 3aBHUCUMOCTEH,
[IPOU3BOAUTH MPOCTEHIINE BEPOITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMU IPHUHLIMNAMH cOOpa, aHaJIu3a U
MPEACTaBICHUS JAHHBIX W3 Pa3IU4HbIX cdep KU3HU OOILIEeCTBA U TOCYJIapcTBa
npuobmiaeTr oOydyalIuXcss K OOUIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKHN pa3BUBAaET HAaBBIKM OpraHu3aluu nepedopa M mojcyéra yucia
BAPUAHTOB, B TOM YHCJIE B MIPUKIIAIHBIX 3a71a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3naét MaTeMaTuyeckuii pyHaaMenT Juisi GOpMHUPOBAHUS KOMIIETEHIIUN B
obnactu nHPOpMATUKK U MUGPOBBIX TeXHONOTUU. [Ipy M3ydeHUU CTATUCTUKHU U
BEPOATHOCTU OOOTAIAIOTCS TMPEACTaBICHUS OOYy4YaloIIUXCSd O COBPEMEHHOM
KapTUHE MHUpPa M METOJax €ero HccliieqoBaHus, (GOpMHUpyeTCs MOHUMAHHE POJIU
CTaTUCTHKU KaK UCTOYHHKA COLMATBHO 3HAUYMMOM MH(POPMALIMK U 3aKJIa]IbIBAIOTCS
OCHOBBI BEPOATHOCTHOT'O MBIILICHHUS.

B cooTBeTcTBHMU ¢ JAHHBIMU IIEJISIMU B CTPYKTYpE MPOrpaMMbl yuyeOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKAa» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BbIJIEICHBI
CIEAYIOIINE COAEpPKATEIbHO-METOINUECKEe JMHUM: «[IpencraBieHne JaHHBIX U
onmucareNbHas CTATUCTUKA», «BeposATHOCTH», «IIeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuaun «IIpeacraBieHne NaHHBIX U ONUCATEIbHAS] CTATUCTUKAY
CIIY’)KUT OCHOBOM Uisi (hOpMHUPOBAHUS HABBIKOB palbOTHl ¢ HH(pOpMaLMEH: OT
YTeHHs] W MHTEpHpeTaluyl HHPOpMalUK, TNpPEACTaBIeHHOW B Ta0nuiax, Ha
auarpaMMax M rpadukax, A0 cOopa, TpEeNCTaBICHUS W aHalIu3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX U PACCEUBAHMS.
PaGotast ¢ nmanHbIMH, oOydaromuecs yd4aTcsi CUHTBHIBATH M HHTEPIPETHPOBATH
JAHHBIE, BBIJBUTaTh, apTyMEHTUPOBATh U KPUTHKOBATH IMPOCTEUIINE THUIIOTE3HI,
pa3MBIIUIATh HaJA (HaKTOpaMu, BBI3BIBAIOIIMMU H3MEHYUBOCTH, U OLICHUBATh HX
BIIUSIHUE HA PACCMATPUBAEMBbIE BEJIMYUHBI U ITPOLECCHI.

NHTYynTHBHOE NpPENCTABICHUE O CIy4YalHOW W3MEHUYMBOCTH, HUCCIIEAOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWM CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM s
W3y4YEHUsT TEOPUHU BEPOSTHOCTEW. boyiblioe 3HaUYeHHWE HUMEIOT IPAKTUYECKHUE
3aJJaHUsI, B YACTHOCTH OMBITHI C KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMU.

[lonsiTHe BEpPOSITHOCTM BBOAMTCS Kak Mepa MpaBAONOA00Us CIy4ailHOTO
coOpitus. [lpm wm3ydeHun y4yeOHOTO Kypca OOydarolmuecsi 3HAKOMSATCA C
NPOCTEUIIMMU  METOJAaMHM  BBIUMCJIIEHHMS  BEPOSTHOCTEM B  CIIy4aWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOKHBIMH AJIEMEHTapPHBIMU HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U PEIIaTh OOJee CIOKHbBIC
3ajgaud. B yueOHbIH Kypc BXOJAT HayajbHbIE MPEJICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.



B pamkax y4eOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYarOLIUXCS C
MHOKECTBAMHU U OCHOBHBIMHU OIIE€paLlMsIMU HAaJl MHOXXECTBAMM, PacCMaTPUBAIOTCS
[IpUMEPBl IPUMEHEHHUs [JI PELICHUs 3a1a4, a TaKKe WUCIIOIb30BaHUS B IPYTHUX
MaTeMaTUYEeCKUX KypcaxX U y4eOHBIX MTpeAMeTaXx.

B 9 knacce uzyuaercss yueOHBIH Kypc «BeposiTHOCT M CTaTUCTHKa», B
KOTOpBIA  BXOIAT pasnpensl: «lIpencraBineHne HaHHBIX W ONMCATENIbHAs
CTaTUCTHKa», «BepoATHOCTb», «DJIeMEeHThl KOMOMHATOpUKH», «BBegeHue B
TEOpUI0 rpadoBy.

COIEPKXAHUE OBYUEHUSA
9 KJIACC

[IpencraBnenne maHHBIX B BUJE TAOIUIl, AUarpamm, rpadukoB. 3amnogHeHUe
TaOJMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UTeHue rpadukoB peanbHbIX MpolieccoB. M3pieuenue nadopmanuu u3
JMarpamMM 1 TaOJIuIl, UCIIOIH30BaHUE M MHTEPIPETAIUS JAHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeAuaHa, pa3Max,
HauOoJblllce W HAWMMEHbIlIee 3HAYCHUs HaOopa YMCIIOBBIX JaHHBIX. [Ipumepsl
CIy4allHOM U3MEHYHUBOCTH.

Cny4aitHeIil 2KCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposTHOCTH u
gacToTa. Poib MamoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepmuH. [IpencraBienue o ceszHoctu rpada. Llemu u mmxnsl. [lytu B
rpadax. O6xox rpada (viinmepoB myth). [IpencraBienne o6 OpUEHTUPOBAHHOM
rpade. Pemenne 3ama4 ¢ momoinpio rpados.

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUATpaMM, TpaduKoB.

MHOX€EeCTBO, 3JIEMEHT MHOXECTBA, MMOAMHOXKeCTBO. Onepauun Haj
MHOXECTBaMU: OOBEIMHEHHE, IepeceueHue, aomnojHeHue. CBOICTBa omepanuil
HaJl MHOXKECTBAMU: IE€PEMECTUTEIBHOE, COYETATENIbHOE, paCIpeIeIUTENbHOE,
BKIIIOUeHHs. Vcmonb3oBaHue Tpaduueckoro TMpeACTaBICHUS MHOXECTB JUIs
OMMCaHUS peajJbHbIX MPOILIECCOB U SIBIICHU, PU PEUICHUHU 3a4a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcusi U CTaHIApTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciy4yailHOro ombiTa. Ciy4ailHble COOBITHS.
BepositHoct  coOblTuil. OnbITBI € PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
coObITuAMU. CinydailHblid BBIOOP. CBA3b MEK]y MAJIOBEPOATHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMH B TIPUPOJIE, OOIIECTBE U HAYKE.



JlepeBo. CBoONCTBa [J€pPEBbEB: E€AUHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
BUCAYEH BEPIIMHBI, CBS3b MEX]Y YUCIOM BEpIIMH M yuciaoM pedep. Ilpasuio
yMHOKeHHUs. Pelienne 3aad ¢ noMoIbio rpados..

[IpotuBononoxkupie cobObiTud. [uarpamma Ditnepa. OObeIUHEHHE W
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTHs. DopMynia  CIOXKEHHS
BEPOATHOCTEU. YCIOBHass BEpOATHOCTh. [IpaBuiio ymHOxeHusa. HesaBucumsble
coObrTus. IlpencraBnenue sKkcrepuMeHTa B BHJAE JepeBa. Pemienuwe 3agad Ha
HaxO0KJICHUE BEPOSTHOCTEHM C IOMOLIBIO JEPEBA CIyYalHOrO JKCIEPUMEHTA,
nuarpamm Jitepa.

[IpencraBienne JaHHbIX B BUjAe TaOmuuU, JAuarpamMm, TIpaduKoB,
UHTepIpeTanus AaHHbIX. UTeHne u noctpoeHue Tabaul, nuarpamm, rpaukoB 1Mo
pEeaIbHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. CouetaHusi U 4uciio couetaHui. TpeyroiabHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJI30BAHUEM KOMOUHATOPUKH.

['eomerpuueckass BeposiTHOCTh. CiyyalHBIH BBIOOpP TOYKM U3 (QUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Ucnbitanne. Yenex m Heyaaua. Cepusi UCHOBITAaHUW [0 TEPBOTO ycHexa.
Cepust ucnbiTanuii bepHyumm. BeposTHOocTH COOBITHI B CEpHM  HCIIBITAHUMA
bepnymnu.

CnyyaiiHass BeJIMYMHA W PpACHpENENICHHE BEpOATHOCTEW. MaremaTudeckoe
OXuJaHue U gucnepcus. lIpuMepbl MareMaTH4ecKOro  OXHUAAHUA — Kak
TEOPETUUECKOI'0 CPEJHEr0 3HAYCHUS BEJIMYMHBL. MaTeMaTU4ecKoe OXHUIaHUE U
OUCIIEPCUSL  CIyYaHOM BEJIWYMHBI «YHUCIO YCIEXOB B CEPUM HCIBITAHUU
bepuynnny.

[TonsiTe 0 3akoHEe OONBIIKMX YHcell. M3MepeHne BepOSTHOCTEH C MOMOIIBIO
yacToT. Ponib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B IPUPOJIE U OOIIECTBE.

IJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl Y4eOHOTO Kypca
«BeposATHOCTh U CTATUCTHKA» XapaAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCMUTAHHE:

IPOSIBJICHUEM HMHTEpEcCa K MPOLLIOMY M HACTOSIEMY POCCUHCKOU
MAaTEMAaTHKHA, [IEHHOCTHBIM  OTHOLIEHMEM K  JIOCTHXKEHUSM  POCCHUUCKHX
MAaTEMAaTHKOB M POCCHMCKOW MaTEMATHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
JTOCTH>KEHUH B IPYTUX HAyKaX U MPUKIAAHBIX chepax;

2) rpaskaaHCKoe U YXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:



TOTOBHOCTBIO K BBIMIOJIHEHUIO 00SI3aHHOCTEN TpakJlaHWHA U peallu3allii €ro
mpaB, TMPEJCTABICHHUEM O MAaTeMaTHYECKHMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUMN, MPOLEAYp Tpa)KJaHCKOro oliiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKAEHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TMPaKTHYECKUM TMPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX TIPUHIUIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a7ay
MaTeMaTUYE€CKOM HAMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MAaTEMATHYECKOrO
o0pa3oBaHUs Ha MPOTSIKEHUM BCEW KU3HU ISl YCIEIIHOW MpodeCcCHOHATBHOM
NESATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX yMEHUM, OCO3HAHHBIM BHIOOPOM U
MOCTPOSHUEM WHIUBUAYAIbHONU TPAeKTOPUHM 00pa30BaHUS U KU3HEHHBIX TIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTPIO K  OMOIMOHAILHOMY U ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3aJay, PEIICHUH, PacCyXJICHHH, YMEHUIO BUJIETh
MaTeMaTUYE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTAllME B JIEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
oO1iecTBa, MOHMMaHUEM MAaTEMATHYECKOW HayKh Kak c@epbl YeT0BEUYECKOM
NEATEbHOCTH, TANOB €€ pa3BUTHUA M 3HAYMMOCTU IJIS PAa3BUTHS IMBWJIM3AIUU,
OBJIQJICHUEM SI3BIKOM MATEMaTHUKU U MAaTE€MaTUYECKOM KYJIbTYpOHl KaK CpeICTBOM
MO3HAaHUS MHpPA, OBJAJACHUEM MPOCTEUIIMMU HABBIKAMHM HCCIIEIOBATEIbCKOM
eI TEIbHOCTH;

6) ¢usmueckoe BocnuTaHue, (GopMHpPOBAHHE KYJbBTYPbI 310POBbS H
IMOLUMOHAJIBHOTO 0JIATONMOJYYHs:

TOTOBHOCTBHIO IPUMEHSTh MaTEMaTUYECKHWE 3HAHUSI B HHTEpPEcax CBOETO
3I0POBbS,  BEIEHUA  3I0pOBOro  obOpasa KM3HM  (3M0pOBOE  TUTaHUE,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATHH M OTAbIXa, peryispHas Qu3ndecKas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIEKCHUU, TMPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO K€ MpaBa JPYyroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAllMEH Ha MPUMEHEHHE MaTEeMAaTHYCCKUX 3HAHUW JJIA pEIICHUs 3a7a4
B 00JIaCTH COXPAaHHOCTH OKPYXKAIOMIEH Cpe/bl, IJIAaHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUI MJIsI OKPYXaIIIel cpeabl, OCO3HAHHEM
100aJBbHOTO XapaKkTepa HKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) apanTanusa K M3MEHSIOIIUMCS YCJOBHUSM COUMAJBHOM M NMPUPOTHON
cpelbl:



TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUUYECKYIO AESITENIbHOCTh, B TOM YHUCIE
YMEHHUE YUYUThCA y JAPYTUX JIIOAEH, MpuoOpeTaTh B COBMECTHOM MESITEbHOCTH
HOBBIE 3HAHUS, HABBIKMA U KOMIIETEHLIUH U3 OIbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
(GopMynHpoOBaTh UJIEU, IOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SBICHUIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACQUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BbI30B, TPEeOYIOUIMH KOHTPMEpP, KOPPEKTHUPOBATH
OpUHUMAaeMble pPEIIeHUs W JAeUCTBUs, (OpMYyIUpOBaTh M OIEHUBATH PUCKU H
nocneCTBUSA, ((OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS
ba3oBble JJornyecKkue 1ecTBUA:

e BBUIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIy MOHATUSAMHU, (POPMYIUPOBATH
ONpeJeNieHUs]  TOHSTHUM,  yCTaHABIMBAaTh  CYIIECTBEHHBI  IMPU3HAK
KjIaccuuKaIi, OCHOBaHUS MJisi OOOOIIEHHS W CpPaBHEHHs, KPUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (QOpPMYyIHpPOBATH H  MPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHbIE W OTpHUIATENbHBIC, €IMHUYHBIE, YacTHble M 0O0IIue,
YCIIOBHBIE;

e BBIIBIATH  MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeunss B (dakTax, [aHHBIX, HAONIONCHUSIX U YTBEPKICHUSX,
npeasiaratb KpUTEPHUU JIsI BBISIBIEHUS 3aKOHOMEPHOCTEW U POTUBOPEUUI;

e JIeNIaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIOUEHUI 110 aHAJIOTUH;

e pa3bupaTh JOKA3aTeIbCTBA MATEMATUUYECKHUX YTBEPKACHHUU (IIpSMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOKHBIE JI0KA3aTEIbCTBA
MaTEeMaTUYeCKUX (PaKTOB, BBICTPAMBATh aAPTYMEHTAIMIO, TPUBOIUTH
OpUMepbl U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

e BBIOMpaTh CMOCOO pemnieHus ydeOHOW 3anadu (CpaBHMBATH HECKOJBKO
BapUAHTOB pEIICHMs, BbIOMpATh HamOoJee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrieucciaenoBare/IbCKUEACHCTBYUA

e HCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHWS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOpEUHe, MpodiIemy,



CaMOCTOSITEIFHO ~YCTaHABIMBaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
THIIOTE3y, apTYMEHTUPOBATH CBOIO MO3UINI0, MHEHHE;

OPOBOAUTh IO CAaMOCTOSATENBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHKUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEMN
MaTEMaTUYECKOro 0O0OBEKTA, 3aBUCUMOCTEN 0O0OBEKTOB MEXAY COOOM;
CaMOCTOSITEIbHO (OPMYJIUPOBATH O0OOIEHUS M BBIBOJBI MO pe3yJibTaTam
IPOBEIEHHOTO HAOMIOJIEHUs, HUCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

NPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMpoIlecca, a TakKKe BBIABUTATH
MPEIION0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEJOCTATOYHOCTh M HW30BITOYHOCTh HWH(OpMAIUU, JTaHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUs 3aa4H;

BLIOMpATh, aHAIW3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH
uH(OpPMAIINIO PA3TUYHBIX BUAOB U (OPM IIPEIACTABICHUS;

BLIOMpaTh (opMy TpeACTaBiIeHUS HUHPOPMAIMM U WILIIOCTPUPOBATH
pelaeMple 3ajladyd  CXeMaMu, JuarpaMMmamMu, WHOM Trpadukoil U ux
KOMOWHAIIHSIMU;

OIICHUBATh HANEKHOCTh HMHQPOPMAIIUU [0 KPUTEPHSAM, MPEITI0KECHHBIM
YUHUTENIeM WIH COPMYITUPOBAHHBIM CaAMOCTOSITEIIHHO.

KommyHuKkaTHBHBIEYHHBepcaibHbley4yeOHble1eiiCTBHS :

BOCIIPUHUMATH U (DOPMYITHPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSMHU
U LEeJIIMHU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAYy PELICHUS
3a7a4i, KOMMEHTUPOBATD MOJYUYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJICHHS 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY OOCYKIaeMOM TEMBI,
poOJIeMBl, peIraeMoi 3a/Ja4u, BhICKAa3bIBaTh WJEH, HAIICIICHHBIC HAa MOMCK
pEelIeHUs, COMOCTaBISATh CBOM CYXKACHUA C CYXKICHHUSIMU JPYTUX
YYaCTHUKOB JHMAJIOTa, OOHAPYKHUBATh PA3NMUME W CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopme hOpMyITUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
PEACTaBIATh pe3yabTaThl peleHus 3a/1a4H, AKCIEPUMEHTA,
UCCJIeIOBAaHUSA, TIPOEKTA, CAMOCTOSTEIHLHO BEIOUPATh (JOpMAaT BBICTYIUICHUS
¢ yu€TOM 3aj1a4 MPE3CHTAINNA U OCOOCHHOCTEH ayJUTOpHUH;

MOHUMATh U UCHOJI30BAThH MPEUMYIIECTBA KOMAHIHON U WUHIUBUIYAIbHOM
paboThI P pelIeHn: YIeOHBIX MAaTEMAaTHUECKHX 33/1a4;

NPUHUMATH 1€J1b COBMECTHOM AESTEIbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThl, pacnpeneisiTb BUIbI pabdOT, OroBapHBaThCA,
00CYXXJ1aTh MPOLIECC M Pe3yJbTaT paboThl, 0000IIaTh MHEHHUS HECKOJBKHUX
JIFO/IEH;



e y4YacTBOBATb B TIPyHmHoBbIX ¢Gopmax padoTel (0OCyxkaeHUs, OOMEH
MHEHHUSAMH, MO3TOBBIE IITYPMbI U JPYTHE), BBINOIHATH CBOIO YacTh pabOThI
U KOOPIAMHHMPOBAaTh CBOMU JEWUCTBHS C JPYrUMMU WICHAMH KOMAaH/BbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMA MHPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

PerynsiTuBHbIe yHHBepcajbHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJAThH IUIAH, aJTOPUTM pEIICHMs 3aaadd (WU €ro
4acTh), BBIOMPATh CIOCOO PEIICHHS C YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHThI PEIICHUH ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIHUHTEJJICKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa
penieHns MaTeEMaTUYECKOU 3aa4H;

e TMPEABUACTHh TPYAHOCTH, KOTOPHIE MOTYT BOHUKHYTb MPHU PEIICHUH 3aa4H,
BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBHUE pE3yJIbTaTa JAECATEIbHOCTU MOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSICHATH NMPUYMHBI JTOCTHKEHUS WIM HEIOCTM)KECHMS LIEJH,
HaXOJUTh OLIMOKY, aBaTh OLEHKY PUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 9 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

Yurare uHbOpMAIMIO, NPEACTAaBICHHYI0 B Ta0nuIax, Ha Jguarpammax,
NPEJCTAaBIATh JIaHHbIE B BHUAEC TaOJMIl, CTPOUTH AMATPaMMBbI (CTOIOMKOBBIC
(cTonmb4aThie) U KPYroBbIE) MO MAaCCUBaM 3HAYCHUH.

OnucelBaTh MW HUHTEPIPETUPOBATH  pPEAJIbHBIE  YHCIIOBBIE  JJAHHBIE,
Mpe/ICTaBIICHHbIE B TaOMWIIaX, HA AUAarpammax, rpadukax.

Hcnonp3oBaTh i1 ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapPAKTEPHUCTUKHU:
cpennee apudMeTHYeCKOe, MeIuaHa, HauOoiblllee W HaUMEHBIIEe 3HAYCHUS,
pa3max.

NmeTp mnpencraBieHne O CIydalHOM HM3MEHYMBOCTM Ha NpUMEpax ILEH,
bu3nUecKknX BEIWYHH, aHTPOIIOMETPUYECKUX JTaHHBIX, UMETh TPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

W3Bnekats W mpeoOpa3oBBIBaTH HH(POPMAIHIO, TPEICTABICHHYIO B BHUJC
TabyuIl, quarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUIE TAOJHI], AHArpamM,
rpauKoB.



OnuceiBaTh JAaHHBIE C MOMOUIIBID CTATUCTHUYECKUX IMOKA3aTEIEH: CPEIHUX
3HA4YeHUH U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTAaHAAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUM M YACTOTHI COOBITUN, B TOM UHUCIIE
0 pe3yJibTaTaM U3MEPEHUN U HaOI0ICHUH.

HaxoauTe BEpOATHOCTH ClydyallHBIX COOBITUH B OMbBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUH, B TOM 4YHCJIE€ B OINbITaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpapuyeckue MOJEIH: AEPEBO CIy4allHOIO 3KCIEPUMEHTA,
IyarpaMmbl Dilliepa, YucioBas npsimas.

OnepupoBaTh MHOHSATHSIMH: MHOXECTBO, IOJAMHOKECTBO,  BBINOJHSITH
omepalnyi HaJl MHOXECTBaMU: OOBEIUHEHHE, TIepeceyeHre, JOMOJHEHUE,
NEPEUUCIIATh AIEMEHTHI MHOKECTB, TPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonw3oBaTh Tpaduyeckoe MpeACTaBICHUE MHOXXECTB W CBSI3eH MEXIY
HUMHM JJ1s1 ONIMCAHUS MPOLIECCOB U SIBJICHUM, B TOM YUCII€ MPU PEIICHUU 3a]1ad U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

N3Bnekath u mnpeoOpa3oBbIBaTh HWH(OpMAIMIO, TMPEICTABICHHYIO B
pa3IMUHBIX HMCTOYHWKAX B BHUJAC TaONUIl, AuUarpamm, rpadukoB, NPEJACTABIATH
JTaHHBIE B BUJIC TaOJIUII, TUarpaMm, rpaduKoB.

Pemate 3amaum OpraHuW30BaHHBIM TNEpeOOpPOM BApPUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp3oBaTh OmMcaTeNbHbIE XapaKTEPUCTHUKHU U1 MACCHUBOB YHCIJIOBBIX
JAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUSI U MEPBI PACCEUBAHUSI.

HaxoauTh 4acTOTHl 3HAY€HUM M YacTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yabTaTaMy IPOBEAEHHBIX U3MEPEHUNM U HAOIIOICHUH.

HaxoauTe BEpOATHOCTH CIyYalHBIX COOBITUN B M3YUYEHHBIX OMBITAX, B TOM
YHClie B OMNbBITAX C PAaBHOBO3MOXKHBIMH SJIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUAX
VCTIBITAHUH JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUN bepHyum.

NmeTp mnpencraBieHWE O CIyd4alHOM BEIMYMHE W O PaCIpEeleIICHUU
BEPOATHOCTEMN.

Nmets mnpencraBieHUE O 3aKOHE OONBIIMX YHCEN KAaK O MPOSIBICHUH
3aKOHOMEPHOCTH B CIY4ailHON U3MEHUYHUBOCTH U O POJIM 3aKOHA OOJBIINX YUCET B
MPUPOJIC U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHUE
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