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HOACHUTEJBHASA 3AIINCKA

B coBpemenHoM 1uppoBOM MHUpPE BEPOSTHOCTh M CTATUCTHKA MPHOOpPETAIOT BCE
OO0JIBIIIYIO0 3HAYUMOCTD, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPHIOKEHNUN, TaK U UX POJIH B
oOpa3oBaHHM, HEOOXOJUMOM KaXKIOMY ueloBeKy. Bo3zpacraer umcio mpodeccuii, mpu
OBJIAJICHUU KOTOPBIMU TpeOyeTcsi xopolias 0a3oBasi MOJATOTOBKAa B 00JaCTH BEPOATHOCTHU
U CTaTUCTHUKH, TaKas MOJATrOTOBKA BaKHA JIJISl IPOJOJKEHHUST 00pa30BaHMS U JIJIsl YCTICIIHON
npodeccruoHanbHOM Kaphephl.

Kaxxnp1il 4enoBek MOCTOSIHHO NMPUHUMAET PEUICHUS! Ha OCHOBE MMEIOUIUXCS y HETo
JaHHBIX. A 711 000CHOBAHHOTO MPUHATHS PEUICHUS B YCIOBHIX HEIOCTaTKA MU U30BITKA
uH(bopMaIMi HEOOXOJMMO B TOM YHCIIE XOpOIIO C(HOPMHUPOBAHHOE BEPOSITHOCTHOE U
CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO MOATOMY OCTpPO BCTaja HEOOXOAMMOCTH CHOPMHUPOBATH Y OO0YUAIOIIMXCS
(YHKUIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOLIYI0 B €€0sl B KauyecTBE HEOThEMIIEMOM
COCTaBIISIIOIIECH YMEHUE BOCIPHUHUMATh W KPUTHUECKHA aHAIM3HPOBATh HH(OpMAIIHIO,
MPEJICTABICHHYIO B Pa3MUYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
pEAbHBIX TPOIECCOB M 3aBHCUMOCTEH, MPOW3BOAUTH TMPOCTEUIINE BEPOSITHOCTHBIC
pacu€Thl.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU IMpHHLIMIIAMU cOOpa, aHaiIu3a |
NpEICTaBICHUS JaHHBIX U3 Pa3IMUHBIX c(ep KU3HU 00IeCTBa U TOCy1apcTBa NpuoouiaeTr
oOyuaromuxcst K OOIIECTBEHHbIM HHTepecaM. l3ydyeHue OCHOB KOMOMHATOPUKH
pa3BUBAaET HABBIKM OpraHU3alliu Mepedopa U MoJcy€Ta yucia BapUaHTOB, B TOM YHCIIE B
NPUKIJIAJHBIX 33]]a4ax. 3HAKOMCTBO C OCHOBaMU TeOpuH IpadoB co3AaET MATEMAaTUUECKHI
byHnameHT st GOPMUPOBAHMS KOMIIETEHIIMI B 00JMacTé MHGOPMATHKU U IU(DPOBBIX
TexHOoNOorui. [Ipy M3ydyeHUH CTaTUCTUKU M BEPOATHOCTU OOOTallalOTCs MpPeICTaBICHUS
oOydaromuxcsi O COBPEMEHHOM KapTHHE MHpa W METOAax €ero HCCIeI0BaHus,
dopMupyeTcss TOHMMaHHWE POJM CTATUCTUKA KaK HMCTOYHHMKA COLUAIBHO 3HAUYMMOU
WH(GOPMAIINU U 3aKJIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIICHUS.

B cooTBercTBUM ¢ JAaHHBIMHM ILENSIMH B CTPYKType MpOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT M CTaTUCTHKA» OCHOBHOTO OOIIETO 0Opa30BaHUS BBIACICHBI CIEAYIOIIUE
coJiepkaTenbHO-MeToanueckne JnuHUM: «[IpeacraBneHne MaHHBIX W OMHCATEIbHAS
CTaTUCTUKa», «BepoATHOCTB», «DJeMeHThl KOMOMHATOpUKW», «BBeaenue B Teopuio
rpadoBy.

Copepxanue muauu «lIpeacraBieHre JaHHBIX U ONHUCATENbHASI CTATUCTHKAY CIYXKUT
OCHOBOM g (OpPMHpPOBAaHMUS HABBIKOB pabOThl ¢ WHGOpMAIME: OT YTEeHUS U
WHTEpIpeTanuu HHPOPMaIIUU, TPEACTABICHHON B TaOJIMIIaX, HA AUarpaMMax u rpadukax,
10 cOopa, TpPENCTaBICHMS W aHalW3a JAHHBIX C KCIOJb30BAHUEM CTATUCTHUYECKUX
XapaKTepUCTHK CPEIHUX U pacceuBaHus. Pabortas ¢ naHHBIMU, OOydaroluecss ydarcs
CUMTHIBATh U WHTEPIPETUPOBATH JaHHBIC, BBIIBUTaTh, apTyMEHTUPOBATh U KPUTUKOBATH
NPOCTEHINNE THITOTE3bI, PA3MBIIUIATh Hall (haKTOpaMH, BBI3BIBAIOIIMMH H3MEHYUBOCTH, U
OIICHMBATh UX BIMSHUE HA pacCMaTPUBAaEMbIe BETMYMHBI M MPOIIECCHI.

NuTyuTBHOE NpEACTaBIEHHME O CIYYalHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEW M TEHJICHLMU CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW Uil W3YYEHUS



TEOPUHU BEPOATHOCTEH. bombIiioe 3HaUeHHME UMEIOT MPAKTUYECKUE 3aJaHus, B YACTHOCTHU
OTIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIETISIMU.

[ToHsiTe BEpOSITHOCTH BBOJUTCS KAaK Mepa MPaBIONOJ00Us CIy4ailHOTO COOBITHS.
[Ipu u3ydyenun ydeOHOro Kypca oOydaromuecs 3HaKOMATCS C MPOCTEUIIUMHU METOJIaMU
BBIUKCIICHUS BEPOSITHOCTEM B CIy4alHBIX OSKCIEPUMEHTaX C PaBHOBO3MOXKHBIMU
AJIEMEHTapHBIMU HCXOJIaMU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIONIMMHU CTaBUTh U
pemaTth 0oJiee CIOXKHbIE 3a/1auu. B y4eOHbBIA Kypc BXOAST HadallbHbIC MPEACTaBICHUS O
CJIy4aiiHbIX BETUYMHAX U UX YHCIOBBIX XapaKTePUCTHKAX.

B pamkax ydeOHOro Kypca OCYHIECTBIIACTCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKECTBAaMH W OCHOBHBIMHU ONEpalUsMU HaJ MHOXXECTBAMH, PACCMATPUBAIOTCS
npuUMephl TMPUMEHEHUsS JUIs pEIIeHUs 3aJad, a TaKKe HCIOJIb30BaHUA B JAPYTHX
MaTEeMaTHUECKHUX Kypcax U yueOHBIX MpeAMETax.

B 7-9 xnaccax u3yuaercs yueOHbI Kypc «BeposiTHOCTh U CTaTUCTHKa», B KOTOPBIA
Bxomatr paszaensl:  «lIpencraBieHue  JAHHBIX M ONMCATENbHAS ~ CTATUCTHUKA,
«BeposTHOCTBY», «D1eMeHThl KOMOUHATOPUKNY», «BBenenue B Teoputo rpadoBy.

Ha usyuenue yuebHoro kypca «BepostHOCTh U craTucTika» orsoautcs 102 vaca: B
7 xnacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezento), B 9 kiacce —
34 yaca (1 gac B Hezemio).



COILEPKAHUE OBYUYEHUSA

7 KIIACC

[IpencraBneHne naHHBIX B BUAE TaONHUII, JUarpamm, rpadukoB. 3amoHeHrne Tabull,
YTEHWE W TOCTPOCHHE JuarpamMm (CTOJNOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX). UTeHHE
rpa@uKoB peanbHBIX TpoleccoB. VM3BnedeHue HHPOpMaAlMM M3 AMArpaMM M TaOJIHIL,
UCIIOJIb30BAaHUE U UHTEPIIpETAIUsl JaHHBIX.

OnucarenpHasi CTaTUCTUKA: cpeAHee apudMeTHYEcKoe, MeJuaHa, pa3Max,
HauOOJbIIIee U HAMMEHbIIIee 3HAaUeHHsI Ha0opa YMCIIOBBIX JaHHBIX. [IpuMepsl cnyuaiiHON
U3MEHUYUBOCTH.

CrnydaliHBI SKCHEpUMEHT (OIBIT) U ciydaiiHoe coObITHEe. BeposaTHOCTh U YacToTa.
Ponbp ManoBepoOsSITHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITHI B MPHUPOJE U B OOIIECTBE.
MoseTa u urpajapHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepinna, pedpo. Crenenp BepmnHbl. Yuciao pédbep u cymmapHas CTEIEHb
BepiuH. [IpencraBnenue o cBsazHoctu rpada. Ilenu u nmkisl. [lytu B rpadax. O6xon
rpada (3inepoB myth). [IpencraBnenue o6 opueHTHpOBaHHOM rpade. Pemenue 3amay c
MOMOIIBIO TpadoB.
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[IpencraBieHne faHHBIX B BUJE TAOJIHI], AMarpaMm, rpaduKoB.

MHO0XeCTBO, 3JEMEHT MHOKECTBa, MOAMHOXKeCTBO. Onepanuy Haj, MHOKECTBaMU:
o0ObeuHEHUE, mepecedyeHue, nonosHeHue. CBONCTBa omepanuil Haj MHOXXECTBaMHU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPENEIUTENbHOE, BKIIOUEHUA. lcrnonap3oBaHue
rpaguuecKoro Npe/ICTaBICHUs MHOXKECTB JJISI ONMCAHUS PEabHBIX MPOLIECCOB U SBJICHU,
IIPU PEIICHUU 33/1a4.

N3mepenune paccenBaHusl JOaHHBIX. Jlucriepcus ©  CTaHAAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHus.

DOneMeHTapHbIe COOBITHS CiydaitHoro ombiTa. CiydaiiHble coObiTHsA. BepostHoCTH
coObIThii. ONBITBI C PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHAMU. CrydalHbIN
BbIOOp. CBSI3b MEXK]y MaJOBEPOSITHBIMU W MPAKTHUUYECKU JOCTOBEPHBIMH COOBITUSIMU B
MpUpPOE, OOIIECTBE U HAYKE.

HepeBo. CBoNCTBa JEpPEBHEB: E€IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHWE BHUCSYEH
BEPUIMHBI, CBSI3b MEXKJY YHCIOM BepIIMH W yucioMm pe&oep. [lpaBuiio yMHOXKEHHS.
Pemenue 3amau ¢ momoiibio rpados.

[IpotuBononoxueie coObiTUd. Jnarpamma Oitnepa. OObeUHEHUE U TIEPECEUCHUE
coObiTii. HecoBmectHble coObiTHs. Dopmyrna clioKeHUsT BEPOATHOCTEH. Y CIOBHas
BeposiTHOCTh.  [IpaBmiio  ymHokenusi. HesaBucumbie coOwbiTusi.  [IpencraBnenue
AKCIIEPUMEHTA B BUJIE JiepeBa. Pelenue 3a1a4 Ha HAX0K/IEHUE BEPOSTHOCTEN C TOMOIIBIO
JIepeBa CIy4ailHOTO AKCIEPUMEHTA, AUarpamMm JDiliiepa.

9 KJIACC
[IpencraBienre MaHHBIX B BHJE TaOJHWIl, AUArpaMmM, rpadHuKoOB, WHTEPIPETAIUS
JTaHHBIX. UTeHne U MoCTpoeHUE TaOIuIl, JHarpaMm, rpaduKoB 10 PeaTbHbIM JaHHBIM.



[lepectanoBku u ¢akropuan. CouyeTaHus W UYHUCIO couyeTaHWW. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eometpuueckas BepoaTHOCTh. CilydailHbIA BBIOOpP TOUKHU U3 (PUTYPHI HA TIIOCKOCTH,
U3 OTPE3KA U U3 IYT'U OKPYKHOCTH.

UcnbiTanne. Ycnex m Heynada. Cepus ucnbiTaHuii no mnieporo ycmexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCTIBITaHUN bepHysuim.

CiydaiiHasg BeTMUMHA U PacIpeNCIICHUE BEPOATHOCTEN. MaTeMaTHiecKkoe 0KUJaHue
n aucnepcus. llpumepsl MareMaTH4eCKOro OXUIAHUA KAaK TEOPETHYECKOTO CPEIHETO
3HA4YEHUS BEIWYMHBI. MaTeMaTu4ecKoe OXWIAHWE W JUCIEPCHUS CIyYalHOM BEJIMYMHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUU bepHyum».

[TonsiTre o 3akone OoONBIIKUX yncen. M3MepeHre BepOSTHOCTEH ¢ MOMOIIbIO YacTOT.
Pounb 1 3HaueHHe 3aK0Ha OONBIINX YHUCEN B MPUPOJIE U OOIIECTBE.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INPOI'PAMMBLI YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Pe3yJIbTaThl OCBOEHUS IIPOrpaMMbl yueOHOTO Kypca «BeposaTHOCTh U
CTaTUCTHUKA» XaPAKTEPU3YIOTCS:

1) naTrpuoTHYecKoe BOCIUTAHME:

NPOSIBIECHUEM HMHTEpECa K MPOIUIOMY M HACTOSIIEMY POCCHUKWCKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHSAM POCCUHMCKUX MAaT€MaTUKOB U POCCUHCKOU
MaTeMaTU4YECKOM IIKOJbI, K HMCIOJB30BAHUIO ATUX JOCTHKEHHU B JAPYrMX HayKax H
OPUKJIAJAHBIX cdepax;

2) rpa:xKIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEN TpaKJaHUHA U peayiM3alli €ro IMpas,
MPEJCTABICHUEM O MATEMATUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD,
SBJICHUM, TIPOIEAYp TPaXIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO JTHYECKUX TMPOOJIEM, CBSA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUN HayKd, OCO3HAHMEM BaXXHOCTH MOPAIbHO-3TUYECKHUX
MPUHIIUAIIOB B €S TEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE yYaCTHE B PEIICHUU MPAKTUUYECKUX 3a/1a4 MATEMATUYECKOM
HAIPaBJICHHOCTU, OCO3HAHUEM BaKHOCTH MaTEMATUYECKOTO 00pa30BaHMs Ha MPOTIKEHUU
BCE OKM3HM I YCHEIIHOW MNPO(PECCHOHAIBHON JEATEIbHOCTH U Pa3BUTHEM
HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U IOCTPOCHHUEM WHAMBUIYATbHON
TPaeKTOpUM OOpa30BaHUs U >KU3HEHHBIX IUJIAHOB C Y4YETOM JIMYHBIX HWHTEPECOB H
OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CITOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUSITHIO MaTEeMaTUYECKUX
00OBEKTOB, 3aJa4y, pEIICHUM, pacCYXKIECHUM, YMEHUIO BHUICTh MaTeMaTUUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTalMEN B JAEATEIbHOCTA HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX NpPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, IPUPOIBI U OOIIECTBA, TOHUMAaHUEM
MaTEMaTUYECKON HAyKW Kak c(epbl 4eTOBEYECKOM JESITEIIbHOCTH, ITAlOB €€ pa3BUTHUS U
3HQUUMOCTH JUIsl Pa3BUTUS LMBUIM3AIMU, OBJAJACHUEM S3bIKOM MaTE€MaTUKU U
MAaTEMATUYECKON KYJIBTYPOU KaK CPEICTBOM ITO3HAHUS MUPA, OBJIAJEHUEM MPOCTEUIINMU
HaBBIKAMH HCCJIEI0BATENbCKON JEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMUpPOBaAHHE KYJbTYPbI 310POBbS U
IMOLUOHAJIBLHOTO 0JIArOMOJIyYHs:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B MHTEpPEcax CBOETO 3J0pPOBbs,
BEJICHUS 370pOBOro 00Opasza >KU3HU (30pOBOE NHUTAaHHUE, COATAHCUPOBAHHBIA PEKUM
3aHSATUNA U OTIbIXA, peryiisipHasl Gu3udecKas akTUBHOCTD), C(OOPMUPOBAHHOCTHIO HABBIKA
pediiekcuu, Mpu3HaAaHUEM CBOETO TpaBa Ha OLIMOKY U TaKOTO e MpaBa JIPyroro 4yeaoBeKa;
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7) 3K0JIOrHYeCcKoe BOCIIUTAHUE:

OpHUEHTaIlMeld Ha NpPUMEHEHHE MaTEeMAaTHYEeCKHUX 3HAHWUW I pelieHus 3a1ad B
00JIaCTH COXPAaHHOCTH OKPYXaloIlel cpeapl, IJIAaHUPOBAHHUS ITOCTYIKOB M OIIEHKH HX
BO3MOJKHBIX MOCJIEJCTBUM I OKPYIKAIOIIEH Cpe/ibl, 0OCO3HAHHWEM TJI00aIbHOTO XapaKTepa
AKOJIOTMYECKUX MTPOOJIeM U IyTeH UX PEIICHUS;

8) ajanTauus K M3MEHSIIOIUMCS YCJIOBUSIM CONUAJBLHOM M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSIX HEOIpPEICAEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETCHTHOCTH 4epe3 MPaKTHYCCKYIO JACATCIBbHOCTb, B TOM YHCIIC YMCHHC
YUHUTBCS Y JAPYTHUX JIIOJAEH, MpUOOpeTaTh B COBMECTHOM JAESTEIBHOCTA HOBBIE 3HAHMS,
HaBBbIKHM M1 KOMIICTCHIWH U3 OIIbITA APYTIHUX;

HE00XO0IUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM YHCIE (POPMYITUPOBATH
uacu, MOHATHUA, THIIOTC3bI 06 o0BeKTax u SIBJICHUAX, B TOM YHUCJIC PAaHCC HCU3BCCTHLIX,
OCO3HaBAaTh z[e(bI/IuI/ITLI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEW, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINNM KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U
nercTBus, GOPMYJIMPOBAThH M OIICHUBATH PUCKHU U MTOCIEACTBUS, POPMHUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

Ba3oBble jiornyeckue aeiicTBUA:

e BBIABISITh M XapaKTePU30BaTh CYIIICCTBEHHBIE NPH3HAKH MaTEMaTHICCKUX
00BEKTOB, TOHSATHH, OTHOIICHUW MEXAY MOHATHUSAMHU, (OPMYIHPOBATH OMPEICICHUS
MOHSTHHM, YCTAaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIAacCU(UKAIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIUMOTO aHAIHN3;

e BOCIPUHUMATD, bopMyIMpOBaThH u npeoOpa3oBbIBATH CYXXJICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, CIMHIUYHbBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

e BBIABJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHUBOPEYUS B
¢dakTax, TaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX, MpeJjiaraTb KpUTEPUH JIJIST BBISBICHUS
3aKOHOMEPHOCTEN Y TPOTUBOPEUHIA;

e JIeJIaTh BBIBOJBI C WCIOJH30BAaHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX H
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e pa3z0OupaTh JJOKa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (TMpsMbIe W OT
MIPOTHBHOTO), TTPOBOJIUTH CAMOCTOSTEIIEHO HECIIOKHBIE TOKA3aTeIbCTBA MATEMAaTHICCKUX
(dakToB, BBICTpaWBAaTh aAPrYMEHTAIUIO, TPUBOAWTH MPUMEPHI M  KOHTPIPHUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIIOCOO pelieHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus, BrIOMpaTh HauOoyiee MOAXOAIINN C y4ETOM CaMOCTOSTENIBHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCIAEAOBATEIIbCKUNA WHCTPYMEHT TIO3HAHMS,
(GbopMyIMpOBaTh BOIPOCH], (UKCHPYIONTUE MPOTHBOPEYHE, MPOOIEMY, CaMOCTOSITEIIBEHO
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YCTaHaBIIMBAaTh MCKOMOE U JlaHHO€, (POPMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIIMI0, MHEHHE;

e MPOBOJUTH IO  CAMOCTOSITEIBHO  COCTaBJICHHOMY  IUIAHY  HECJIOXKHBIM
AKCIIEPUMEHT,  HEOOJBIIOE  MCCIENOBAaHWE IO  YCTAaHOBJICHHIO  OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

e CaMOCTOSITENIBHO (opMynupoBaTh OOOOIIEHHMS W BBIBOJBI IO pE3yJbTaTam
POBEIEHHOTO HAOJIO/ICHUsI, HMCCIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCThH MOIYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 000OIIECHNI;

e IPOTHO3MPOBATH BO3MOYKHOE pa3BUTUE INpoLEecca, a TakXKe BbIIBUTATh
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nunopmanmeii:

e BBIBIATH HENOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEO0OXOJAMMBIX IS PELICHMS 3aauH;

e BbIOMpaTh, AaHAJIMW3UPOBATh, CHCTEMATU3UPOBaTb M  UHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAO0B U (OPM IPEICTABICHUS;

e BbIOMpaTh (opMy IpelncTaBiICHUs MHDOPMALMU U WLIIOCTPUPOBATH PEIIAEMbIe
3aJlayu CXeMaMHu, rarpaMmmMamMu, HHOU rpaukoi U MX KOMOWHAIIUSIMY,

e OIICHMBATh HaAEKHOCTh MHPOPMALIUH IO KPUTEPUSAM, MPEAJIOKEHHBIM YUUTEIEM
WK ¢(hOPMYJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKAaTHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

e BOCIPUHUMATH U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBUM C YCJIOBHUSMHU H
LeasIMU OOIIEHHUA, CHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY pEUIEHUs 3aJadd, KOMMEHTHpPOBAThH
ITOJyYEHHBIA PE3yJIbTaT;

e B XO0/A€ OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYUIECTBY OOCYX1aeMOW TEMBI,
poOJIeMbl, pelIaeMoil 3aJadyu, BbICKa3bIBaThb HJEH, HAIICJICHHbIE HA TOUCK PELICHUs,
CONOCTABIIATh CBOM CYXKJIEHHA C CYXICHHAMH JPYI'MX YYaCTHUKOB JIMAJIOTa,
oOHapy>XHUBaTh Pa3jIM4M€ M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (GopMe (GopMyIupoBaTh
Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

e MPEACTABIATh PE3YJbTAThl PELICHHS 3aJadd, SKCIEPUMEHTa, HWCCIEIO0BAHMS,
POEKTa, CAMOCTOSITENIbHO BbIOWpaTh (hOpMaT BBICTYIUICHHSI C YYETOM 3aJau Mpe3eHTaIH
U 0COOCHHOCTEH ayAUTOPUH;

e IMOHMMATh W HCHOJNb30BaTh MPEUMYLIECTBA KOMAaHJHOW W WHIWBUIYaJbHOM
paboTHI PU pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/1adY;

e IMPUHUMATH 1I€JIb COBMECTHOW JI€ATEbHOCTH, IUIAHHUPOBATh OPTraHHU3ALHUIO
COBMECTHOI paboThl, pacnpeaensTh BUAbl padoT, 10roBapuBaThCs, 00CyX AaTh MPOLECC U
pe3yabTat paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e YYacTBOBaTh B T'PYyMNNOBBIX (opMax paboTsl (0OCYykIeHHs, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBI U JIPYTHE), BHIMOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU
ACHCTBUS ¢ IPYTMMH Yj€HaMH KOMaH/bl, OLICHUBATh Ka4eCTBO CBOErO BKJaaa B OOLIMiA
MPOIYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.



PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CAMOCTOSITEJILHO COCTABJIATH ILJIaH, aJITOPUTM PEIICHUs 3a1a4yu (MM €ro 4acTh),
BBIOMpaTh CHOCOO pemlieHus ¢ Yy4€TOM HMEIOUIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXKHOCTEHM, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BApHAHTHI PEIICHUN C Y4ETOM
HOBOM MH(}OpMaImu.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

e BJAJECTh CHOCOOAMM CaMOIPOBEPKH, CAMOKOHTpPOJIA IMpoIlecca M pe3yJibTara
pelIeHrst MaTeMaTUIeCKOM 3a/1auu;

e MPEIBUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NPHU PEIICHUM 3aayH,
BHOCHUTh KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pe3ysibTaTa IEATCIIBHOCTH IOCTaBICHHOW MENIH U
YCJIOBHUSIM, OOBSCHATh NPHYMHBI JOCTIDKCHHUS WM HEJOCTMIKCHMS 11e7H, HaXOIUTh
OIMOKY, JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHuy o0yueHus B 7 kjacce oOy4arOUIMICS MOJIYYUT CIEAYIOIINE MPEAMETHBIC
pEe3yJIbTaTHI:

YutaTh uHpOpMaIUIO, TPEACTABICHHYIO B TA0IMIAX, HA JUarpaMMax, peACTaBIIATh
JAaHHBIE B BHUJI€ TAOJIMI], CTPOUTH JUArpaMMbl (CTOJIOUKOBBIE (CTONOUYATHIE) U KPYTOBHIE)
10 MacCHBaM 3HAYECHUMU.

OnuceiBaTh 1 UHTEPIPETUPOBATH PEAIBHBIE YHCIIOBBIE TAHHBIE, MPEICTABICHHBIE B
TabIMIlax, Ha TUarpaMmmax, rpapukax.

Hcnonb30BaTh sl ONMUCAHUS JTAHHBIX CTATUCTUYECKUE XAPAKTEPHUCTUKH: CPEIHEE
apudpMeTnIecKoe, MeIMana, HanboJIbIllee ¥ HauMEHbIIIee 3HAYCHUS, pa3Max.

Nmethb mipesicTaBieHne o clydailHOW M3MEHYMBOCTH Ha MpUMeEpax IeH, PU3nyecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX [IaHHBIX, HWMETh IMPEJICTABICHUE O CTATUCTUYECKOU
YCTOMYHUBOCTH.

K koHuy o0yueHus B 8 kiiacce oOy4aronIMiicsi MOJYYUT CIEOYIOIINE MPEAMETHBIC
pEe3yJIbTaTHI:

N3Bnekate u mpeoOpa3oBbIBaTh MUH(POPMAIMIO, MPEICTABICHHYIO B BUJE TaOJMII,
auarpamm, rpauKoB, MPEICTABIATh JaHHbIE B BUJIE Ta0JIUIl, TuarpaMM, rpauKoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3aTENICN: CPEITHNX 3HAUYCHUUN
U Mep paccenBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE).

Haxonuth 4acTOThl YUCIOBBIX 3HAYEHWW W YACTOTHI COOBITHH, B TOM YHCIIE IO
pe3ynbTaTam U3MepeHU U HAOTIOICHHM.

Haxonuth BepoOSTHOCTM CIydyalHBIX COOBITUH B OMbBITAX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCIIC B OIMBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonp3oBath rpaduyeckue MOJENH: JIEPEeBO  CIYyYaWHOTO OIKCIIEPUMEHTA,
JIarpaMmebl Dilsiepa, YuciaoBas npsimasi.



OnepupoBaTh MOHATUSIMU: MHOXECTBO, TTOJMHOKECTBO, BBINOJIHATH ONEpallid Haj
MHOXXECTBaMHU: OOBEIMHEHUE, IepeceyeHre, JOMOJHEHHUE, TMEePEeUUCISITh DIEMEHThI
MHOYECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeacTaBIeHue MHOXKECTB M CBSA3EH MEXAY HUMH IS
OMKCaHMs TIPOLIECCOB U SIBIICHUM, B TOM YHCIIE MPU PEIICHUU 3a/1ad U3 JIPYTUX Y4eOHBIX
IPEAMETOB U KYPCOB.

K koHiy oOyuenus B 9 kiacce oOy4aroniuiicsi MOJy4YUT CIEOYIONINE MPEAMETHBIC
pEe3yJIbTaTHI:

N3Bnekate W mpeoOpa3oBbIBaTh WHOOPMAIMIO, TPEACTABICHHYIO B Pa3IMYHBIX
HMCTOYHHMKAX B BHUJIE TaOIUIl, quarpaMm, rpadMKoB, PECTABIIATh JaHHBIE B BUEC TAOJIHII,
auarpamm, rpa@uKos.

Pemate 3amaum  opraHW30BaHHBIM  I[MEpeOOPOM  BapUAHTOB, a TakkKe C
HCITOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonbs30BaTh onucaTeabHbIE XapAKTEPUCTUKH JJIsI MACCUBOB YMCIIOBBIX JIAHHBIX, B
TOM YHCJIE CPEAHUE 3HAUYCHUS U MEPBI pACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHM M YaCTOTHI COOBITHSA, B TOM YHCIE IMOJb3YSICh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BeposSTHOCTH ClydyalHBIX COOBITUN B M3YYEHHBIX OIBITAX, B TOM YUCIE B
OMbITaX C PABHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHSIMHU, B CEpUSIX HCIBITAaHUN /10
IIEPBOI0 yCIIeXa, B CEpUAX UCIBITAHUN bepHyIu.

NmeTh npeacTaBiieHUE O CIy4allHOW BEIUYMHE U O PACTIPEACICHUNA BEPOSTHOCTEM.

NmeTtr mpexacTtaBieHue O 3akoHE OOJBIIMX YHCET KaK O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOH H3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCENT B
MPUPOJE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBO yacon DJIeKTPOHHbBIE
(undposbie)
Ne o/ HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl Beero KOﬁ]—[TpOJ][,]—[])]e HpﬁaKaneCKne oBpasoBaTeIbHbIE
padoThI padoThI pecypcb
Ponb BEpOSTHOCTH ¥ CTATUCTUKH B )KU3HU H JICATCIIEHOCTH 1
YelIoBeKa.
bubmuoreka [{OK
1 [pezcTapnenue RaHHbX 6 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 Onucarenbuas craTucTuika 8 1 https://m.edsoo.ru/7f415fdc
. bubnuoreka [{OK
3 Coryualinas H3MEHIBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubmmoteka IIOK
4 Baenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
. bubmmoteka IIOK
) BeposiTHOCTB M YacToTa CIIy4aiiHOTO COOBITHS 4 1 https://m.edsoo.ru/7f415fdc
. bubnmorexa LIOK
6 O0001enne, cucreMaTn3amus 3HAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 5
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https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
w/n HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Beero KO;[TPOJIBHLIG HpﬁaKTuqecm/le 06pPa3oBATEIbHbIE
padoThI padoThbI pecypesi
Ponb BEpOSTHOCTH ¥ CTATUCTHKY B )KH3HU U JESTSILHOCTH 1
YeJIoBeKa.
bubmuoreka [{OK
1 Hosropenue kypea 7 iracca 3 https://m.edsoo.ru/7f417fbh2
2 OnucarenanbHas cTaTUCTHKA. PaccenBaHue JaHHBIX 4 Bubmrorexa LIOK
' https://m.eds00.ru/7f417fb2
bubnuoreka [{OK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fbh2
. bubmmoteka IIOK
4 BeposiTHOCTB cityyaifHOTO COOBITHSA 6 1 https://m.edsoo.ru/7f417fb2
bu6nmorexa LIOK
> Baexenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fh2
. bubnmorexa LIOK
0 Crryuaiinbie coobITHA 8 https://m.edso0.ru/7f417fbh2
. bubmmoreka IIOK
7 O0o01IeHNe, cucTeMaTU3alysl 3HAHUI 4 2 https://m.edsoo.ru/7fA17b2
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 1
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https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(uudpossbie)
Ne i/ HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl Beero KOﬁHTpO.}IbHLIe HpﬁaKTl/l‘leCKl/le 06pazoBaTETbHbIC
padoThbI padoThbI pecypesi
Poib BCPOATHOCTU U CTATUCTUKU B JXU3HU U ACATCIBHOCTU 1
YeJI0BeKa.
bubmuorexa [JOK
1 Hosropenne iypea 8 rnacca 3 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
2 DIeMEHTLI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eomerprueckas BEpOSITHOCTD 4 bubmnorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
4 enbrranms bepryium 6 1 https://m.edsoo.ru/7f41a302
5 CrnydvaiiHasi BeTMIMHA 6 bubmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
6 Obodmenue, KoHTpOIE 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2
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https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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