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HOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOUKH 3PCHUS MPAKTUICCKUX MPUITOKCHHUM, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOAUMOM KaxJAOMy 4desioBeKy. Bospacrtaer umcio
npodeccuii, Mpu OBIAJEHUN KOTOPBIMHU TpeOyeTcs Xopolas 6a3oBasi OJArOTOBKA B
00J1aCTH BEPOSITHOCTH M CTAaTUCTUKH, TaKasl MMOATOTOBKA Ba)kKHA TSI TTPOJIOJDKCHUS
00pa30BaHMA U I YCTICITHOW MPO(heCcCHOHAIBHON Kapbephl.

Kax1p1il 4emoBek MOCTOSTHHO TPUHUMAET PEIICHHUS] HA OCHOBE UMEIOIIMXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O NIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM u30bITKa MHOOpMaMK HEOOXOAUMO B TOM HYHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NMeHHO TOdTOMY OCTpO BCTaja HEOOXOIUMOCTh C(HOPMHUPOBATH Y
oOydarommxcs (yHKIHOHATBHYIO TPAMOTHOCTD, BKJITIOYAIOIIYIO B ce0sl B KA4eCTBE
HEOTHEMJIEMOM  COCTaBJISIOIICH  yYMEHHWE  BOCHPUHMMATh M KPUTHYCCKHU
aHAIM3UPOBATh MH(GOPMAIIMIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, MIOHHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX pPEabHBIX IIPOIIECCOB W 3aBHCHMOCTEH,
NPOU3BOIUTh MTPOCTECHUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MPUHIUIIAMU cOOpa, aHajau3a u
NpEe/ICTaBlIeHUs] JaHHBIX M3 PAa3INYHbIX cdep KU3HU 00IIecTBa U rocyaapcTBa
npuobIaer o0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3allMy Tepedopa W mojcyéra yucia
BapHaHTOB, B TOM YHCJI€ B MPUKJIAAHBIX 3a/ja4aX. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co3maéT MmaTeMaTnueckui pyHaaMeHT 1 GOpPMUPOBAHUS KOMIIETEHIIMHA B
obnactu MHPOPMATHKN U MUGPOBLIX TEXHOJOTUU. [Ipy M3ydEeHUU CTATHCTHKH U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OO0YydYalolUXCsi O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX €ro HccliefoBaHus, (GOpMHUpPYETCS MOHMUMAaHHE POJIH
CTaTHCTHKHU KaK MCTOYHHKA COIMATBHO 3HAUYMMOUW MH(GOPMAIINH U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUY C TaHHBIMU IIEISIMU B CTPYKTYPE MPOTPaMMBI y4eOHOTO Kypca
«BeposTHOCT, W CTAaTUCTUKa» OCHOBHOTO OOIIEro o0Opa3oBaHUS BBIACICHBI
CIEYIONINE CoepkKaTeIbHO-MeToAndeckue nuHuu: «lIpencraBienne MaHHBIX U
omucareNbHas CTaTUCTHKa», «BepoATHOCTH», «DIEeMEHThl KOMOMHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBneHue TaHHBIX U ONMUCATEIbHAS CTATHCTHKA
CIIY’>KUT OCHOBOM 17151 )OpMHUPOBAHUS HABBIKOB Pa0OTHI ¢ MHGOPMAIIHEH: OT YTEHUS
¥ WHTEpHpeTanuu uHpopMaIuu, MpeICTaBICHHON B Ta0luIaxX, Ha JUarpaMmax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHAIW3a JAaHHBIX C HCIOJIb30BAHHEM
CTAaTHCTHUYECKNX XapaKTePUCTUK CPETHUX W paccemBaHusa. Paboras ¢ maHHBIMH,
oOydJaromuecs y4aTcsi CAMTBHIBATh U MHTEPIIPETUPOBATH JaHHBIC, BHIBUTATD,



apryMeHTHUPOBAaTb M KPUTHKOBATh MPOCTEHUIINE THUIIOTE3bl, Pa3MBILUIATh Haj
(akTOopamMu, BBI3BIBAIOIIMMUA H3MEHYMBOCTb, M OLEHMBaTh HX BIUSHUE HA
paccMaTpUBaeMble BEIMYMHBI U MIPOLIECCHI.

NHTYUTUBHOE NpPENCTABICHUE O CIy4alHOW HM3MEHYMBOCTH, HCCIIELOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOM A
U3YYEHHUs] TEOPUHM BEpPOSTHOCTEW. boibllloe 3HaYeHHE HUMEIOT NPAKTHYECKUE
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTHe BEpOSATHOCTH BBOAMUTCS KaK Mepa MpaBAONOA00Us CIy4yalHOTO
coObrtus. Ilpm wu3ydyeHun yueOHOro Kypca oOydaromyecsi 3HAaKOMSTCS C
IPOCTEHIIIMMU METOAaMH BHIYMCIICHUS BEPOSITHOCTEN B CIIy4alHBIX KCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH MCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMM,
NO3BOJIIOUIMMHU CTaBUTh M peuiaTh Oojiee CIOXKHbIe 3aaaud. B yueOHbIM Kypc
BXOJSAT HAuyaJbHbIE MPEICTABICHUS O CIy4YallHbIX BEJIMYMHAX U HMX YHCIOBBIX
XapaKTepUCTUKAaX.

B pamkax y4ueOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMHU ONEPALMSIMHU HaJl MHOXXECTBAMHU, paCCMaTPUBAIOTCS
OpUMepbl MPUMEHEHUS ISl PEIICHMs 3aJad, a TaKXKe HCIOJIb30BaHUS B JIPYTUX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeIMeTax.

B 7-9 xnaccax uzyuaercs ydeOHBINM Kypc «BeposTHOCTH M cTaTUCTHKa», B
KOTOPBIN BXOJAT pa3zaensl: «lIpecraBineHne 1aHHBIX U ONUCATENbHAS CTATUCTHKAY,
«BeposTHOCTEY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoBy.

Ha uzyuenne yyebHoro kypca «BeposTHOCTh U cTatucTuka» orBoautcs 102
yaca: B 7 kitacce — 34 uaca (1 gac B Hezeno), B 8 kiacce — 34 yaca (1 gac B Heziemi0),
B 9 kitacce — 34 yaca (1 gac B Heneno).

B 2023-2024 ydeOHOM roay Ha m3ydeHue Kypca «BeposSTHOCTH M CTaTUCTHKAY
BBIJICJICHO 2 Yaca B HEJIEIIO C LEJIbI0 M3yUeHHUs MaTepurala 3a Kype 7 u 8 kinacca. B 9
KJ1acce BblJieNieH 1 yac B Henento. 3a 34 yaca yyaniuecs JOJKHBI OCBOUTh KypC
«BeposiITHOCTH U CTaTUCTUKKU» 32 7-9 KJIacchl 3a CUET YKPYMHEHUS YYEOHBIX
€IUHMULL.



COAEPKXAHUE OBYUEHUA
7 KITIACC

[IpencraBienne NaHHBIX B BUAE TaOIUL, AUarpaMm, rpaukoB. 3anojJHEHUE
TaONMI, YTEHUE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOIOYATHIX) W
KpYroBbIX). UTeHne rpaduKoB peasibHbIX MpoueccoB. M3pneuenue nuapopmanuu u3
auarpaMM U TaOJIMll, UCIIOIb30BAHUE U UHTEPIPETAlUs JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTHueckoe, MeAuaHa, pa3Max,
HauOoJbIIee M HaWMEHbIEEe 3HAaYeHUs Habopa 4YHCIOBBIX AaHHBIX. [Ipumepbl
CIy4alHOM U3MEHYHUBOCTH.

Cny4yailHbIil SKCIIEpUMEHT (OMBIT) W cliydaiiHoe coObiTHe. BeposTHOCTH u
yacTtoTa. Poiib ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOuiecTBe. MoHeTa U urpainbHas KOCTb B TEOPUU BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepiuH. [IpencraBienue o cBsizHoctu rpada. Llenu u mmxnsl. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencraBineHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3anayu ¢ moMoIiso rpados.

8 KJIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, IOAMHOXECTBO. Omnepanuu  HaJ
MHOKECTBaMH: 00bEIMHEHHE, TIepecedeHne, qonoaHeHre. CBoicTBa onepaiui Hal
MHOXECTBAMH:  INEPEMECTUTENIBHOE,  COYETATENIbHOE,  paclpeleIUuTEIbHOE,
BKIItOUeHus. Mcmonp3oBanue rpaduueckoro MpeacTaBiICHUS MHOMXKECTB IS
OMMCAaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a1aY.

N3mepenue paccenBaHus AaHHBIX. J(Ucnepcusi U CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OpOB. JlmarpaMma paccenBaHusI.

DnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. ClydailHble COOBITHSL.
BepostHoct  coObIThil. ONBITBI ¢ PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHBIMU
coObrTusiMu. CoryuyaiiHbiii BBIOOp. CBSI3b MEKIY MaJOBEPOSTHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMH COOBITUSIMH B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoMCTBA AEPEBbEB: €IUHCTBEHHOCTh My TH, CYIIIECTBOBAHHUE BUCSUYEH
BEPUIMHBI, CBSA3b MEXKAY YMCJIOM BEPIIUH U yuciaoM pédep. IIpaBuiio yMHOKEHUSI.
Pemenue 3ama4 ¢ moMomnipio rpados.

[IpotuBomonoxkueie coObiTua. Jmarpamma Oiinepa. OObeawHEHHWE U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEH. YCJIOBHAsi BEpPOATHOCTh. lIpaBmiio ymHOxeHus. HesaBucumbie
coobiTus. [IpencraBienue sxKcriepuMeHTa B BUjie aepeBa. Pemenue 3aaau Ha

HAXOXKJICHUE BEPOATHOCTEH C TIOMOIIBIO JIEpEBa CIIYYaMHOrO HJKCIECPUMEHTA,
ararpamm Jiepa.



9 KJIACC

[IpencraBienne naHHBIX B  BUAE TaOIML, JuarpaMM, TpaQuKoOB,
MHTEpIpeTanus JaHHbIX. YTeHHe U MocTpoeHue Tabaul, Auarpamm, rpa)ukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyeTaHus U YUCIO coueTaHUM. TpeyroabHUK
[lackans. Pemenue 3aay ¢ UICHOAB30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckass BepossTHOCTb. CiydallHbIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'M OKPYKHOCTH.

Ucneitanue. Yenex n Heyaaua. Cepust ucnblTaHui 10 nepBoro ycnexa. Cepus
ucneitTanuii bepuynnu. BepositHocT coObITHi B cepuu ucibiTanuid bepryiu.

CiyuaiiHasi BeJIMUMHA W PaCIpe/ieICHUE BEpOATHOCTEH. Marematudeckoe
OXKHMIaHWue U jaucnepcus. llpuMepbl  MareMaTM4ECKOTO  OXHMAAHUSA KAk
TEOPETUYECKOIO CPEAHEr0 3HAYEHUS BEIWYMHBI. MaTeMaTU4YeCKOE OKHMIAHUE U
JUCIIEpCHs CIy4YalHOW BEJIMYMHBI «YHUCJIO YCHEXOB B CEPUU HCHBITAHUU
bepnymmy.

[lonsitue o 3akone OoJbIIMX yucen. M3MepeHne BeposSTHOCTEHN C MOMOIIBIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHUS MPOrPaMMbI yUeOHOTO Kypca
«BeposITHOCTD ¥ CTATUCTHKAY XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLUIOMY U  HACTOAIIEMY POCCUHCKON
MaTEMaTUKH, [EHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKCHHUSIM  POCCHUCKUX
MaTEMaTHKOB M POCCHICKON MaTeMaTW4ecKO# IIKOJBI, K HCIOJIb30BAHHIO ITHX
JTOCTHKEHUIA B IPYTHX HAYKax U MPUKIAIHBIX chepax;

2) rpaKJIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMTOJHEHHUIO OOSI3aHHOCTEH TPaKIaHUHA U PEATH3AIUH €ro
mpaB, TMPEJACTABICHHEM O MaTeMaTHYeCKUX OCHOBaX (DYHKI[MOHHPOBAHHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHIA, MPOIEAYP I'PaKIaHCKOro o0miecTBa (HarmpuMmep,
BBIOOPBI, OIPOCHI), TOTOBHOCTHIO K OOCYKIACHUIO ITHIECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM MPUMEHEHHEM JOCTHXKCHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKHUX MPUHIIMITOB B ICATSILHOCTH YUEHOTO;

3) Tpy/10BO€E BOCTIMTAHHE:

YCTAaHOBKOW HA aKTUBHOE YYacTHE B pEIICHUH NPAKTUYECKUX 3ajad
MaTeMaTHYECKOW HANpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEeMaTHYECKOT O
0o0pa3oBaHMs HA TPOTSHKCHUH BCEH KU3HHM JUIS YCIHEIIHOW MPOQpecCHOHATBHON
JCSITEIBHOCTH W PA3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIWBUAYAIBHOM TPACKTOPUU 00Pa30BaHUS M KU3HECHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M OOIICCTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIMTAHHE:

CMOCOOHOCThIO K  SMOIIMOHAJBHOMY U 3CTETHUYCCKOMY  BOCIPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajau, PCIICHUH, PaCCYXICHHW, YMCHHUIO BHICTh
MaTeMaTH4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpPHMEHTAIlMCH B JCSATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4HBIX
HpPE/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPHUPOIBI U
o0IecTBa, TMOHMMAaHHEM MAaTeMaTHYeCKON HayKH Kak cdepbl YeloBEeYecKOil
JEATeNIbHOCTH, JTAoB €€ Pa3BUTHS W 3HAYMMOCTH JUIS PA3BUTHs LUBHIM3AIINY,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH M MaTEeMAaTHUCCKON KyJIbTYpOH KaK CPEICTBOM
NO3HAHHUS MHpPA, OBJIAJCHUEM NPOCTCHIIUMH HABBIKAMU HCCIICA0BATEIbCKOM
NeSATeIbHOCTH;



6) ¢usuueckoe BocnuTaHUE, (POPMHPOBAHUE KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIArOMOJIYYHs:

TOTOBHOCTBIO NPHUMEHSATh MaTEeMaTHYECKHWE 3HAHMS B HHTEpeEcax CBOETO
3I0pOBbsl, BEIEHUS  340POBOrOo  o0pa3a  KU3HM  (300pOBOE  IMTAHUE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATAA W OTHbIXa, peryisipHas (Quanyeckas
aKTUBHOCTB), C(POPMUPOBAHHOCTHIO HABbIKA Pe(IIEKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4yejaoBeKa;

7) IKOJIOrHYecKoe BOCIIUTAHKE:

OpUEHTalMel Ha MpUMEHEeHUEe MaTeMaTHUYeCKUX 3HAaHUH /JIs pellleHHs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKpY Karouleil cpejibl, MIaHUPOBAHUS MTOCTYNKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM I OKpYKaloUed cpeibl, 0CO3HAHUEM TI100aJIbHOTO
XapakTepa SKOJIOTHYECKUX MpoOsieM U MyTel UX perieHus;

8) amanTanusi K U3MEHSIOIMMCS YCJIOBHSIM COIHAIBHOW W NMPHUPOIHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUYECKYIO JACSTEIbHOCTh, B TOM YHCIIE
YMEHHE YYUThCSA y JAPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM AESTEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHpPOBAaHMM HOBBIX 3HAHUH, B TOM YHUCIE
(GopMyIupoOBaTh UAEH, MOHATHUSA, TUIOTE3bl 00 0OBEKTAX U SABJICHUSIX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHl COOCTBEHHBIX 3HAaHUM W
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYalHlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTHUPOBATh
INPUHUMAEMble pPELICHUs W JeHUCTBUSA, (OPMYJIUPOBATh U OLIEHUBATh PUCKU U
nocjencTBus, (OpMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIC YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWA MEXAY TMOHATUAMH, (OPMYIUPOBATH
OTpENeNCHNs]  TIOHSTHI,  YCTAHABIWBATH  CYIICCTBEHHBIM  MPU3HAK
KIaccu(UKaIMi, OCHOBaHUS Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOPMYNIHpPOBATH W  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEpUTEIbHBIE W OTPHUIATEIbHBIC, CIUHUYHBIEC, YaCTHbIE W 0OIIue,
YCIIOBHEIE;



BBISIBISITh ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH ISl BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEYUH;
JIeNaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHJYKTUBHBIX YMO3AKJIIOUYCHUHN, YMO3AKIIOUECHNUN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKACHUH (IIpsIMble U OT
OPOTUBHOI0), NPOBOAUTH CaMOCTOSITEIBHO HECIOXKHbBIE JOKa3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpAaMBaTh APryMEHTALMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHUs, BbHIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE AEHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTHUBOPEUYUE, MpodIiieMy,
CaMOCTOSITEJIbHO ~YCTAaHABIMBATh MCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY TIUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXITYy COOO0M;
CaMOCTOATENIHHO (POopMyNIHpoBaThH 000OIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOIEHUs, HWCCJEIOBaHMs, OIEHUBATh JIOCTOBEPHOCTDH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLIECCA, a TAKKE BbBIIBHUIAThH
IPEATIONIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBHUSAX.

Pab6ora ¢ undgopmaumei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBAaTh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM MpE/ICTaBICHUS;

BbIOMpaTh (GopMy TMpeACTaBICHUS HHPOPMAUU U HWIUTFOCTPUPOBATH
pemraemMbie 3aJaddl  CXeMaMH, JauarpaMMmamMu, WHOW TpaduKkod ©u UX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYXKIEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEeNsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0JI€ OOCYKJEHUs 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOU TEMBI,
npo0OsieMbl, pelIaeMon 3aJaud, BHICKA3bIBaTh UJIEH, HAllEJIEHHbIE Ha TTOUCK
pELIeHUs], COOCTABIIATH CBOU CYXKACHUS C CYXKACHUSIMU IPYTUX YYACTHUKOB
nuasnora, OOHapy>KMBaTh Pa3iudyue W CXOJCTBO MO3UILIUMA, B KOPPEKTHOU
dbopme hopmMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAXKECHHUS;

IPEJICTABIATh PE3YNbTATHI PEIICHUS 3a/1a41, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
POEKTa, CAMOCTOSITENIbHO BHIOMPATHh (pOpPMAT BBICTYIUICHUS C YUETOM 3a1a4
pe3eHTAlMi U 0COOEHHOCTEN ayIUTOPHH;

NOHMMATh U MCMOJIb30BaTh MPEUMYILECTBA KOMAH/IHON U MHAUBUIYATIbHON
paboThl MpU pelIeHNH YY4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

NPUHUMATH 1€JIb COBMECTHOW NIE€ATENbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOW paloThl, pacnpenensTh BHUIbI paboOT, IOrOBapUBATHCA,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIbKHUX
JIIO/IEH;

y4yacTBOBAaTh B TPyHmoBbIX (opmax paboTel (0OCykaeHusi, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPAWHUPOBAaTH CBOM JIEWCTBUS C JPYTMMH WICHAMU KOMAaH/[BI,
OLICHMBATh KAauyeCTBO CBOEro BKJaJa B OOMIMNA MPOAYKT IO KPUTEPHSIM,
c(hOpMyIMPOBAaHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbIe YHUBepPcaibHbIe YUueOHbIE JeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aJITOPUTM PEILIECHHUS 3a]1auu (W ero
4acTh), BBIOMPATH CHOCOO pelieHuss ¢ y4€TOM HMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUU.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI MPOLIecca U pe3ysibTaTa
pELICHUsI MAaTEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA JIESITEIbHOCTH MOCTABICHHON LEIH U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTUXKEHUS WM HEIOCTUIXKECHHS LETH,
HaxOJIUTh OLIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce oOy4aroIIMiiCs TMOJTYyYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MPEICTABICHHYIO B TaOiMIlaX, Ha Jguarpammax,
MPEACTaBISATh JaHHBIE B BHJE TaOJHI], CTPOUTH JUArpamMMbl (CTOJOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh M UHTEPOPETUPOBATH  PEAJbHBIC  YHWCIOBBIE  JIAHHBIE,
npeACTaBICHHbIE B Ta0IMIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh Ajis1 ONMMCAaHMS JAHHBIX CTATUCTUYECKUE XapaKTePUCTUKU:
cpenHee apudMeTHUECKOE, MeuaHa, HauOoJblllee W HAWMEHbIlee 3HAYCHUS,
pa3max.

NmeTs mpeacraBieHUEe O CIyYailHOM W3MEHYMBOCTM Ha NpUMEpax IIEH,
bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJACTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOydennss B 8 kJjacce oOy4aroIMICS TOJYYUT CICAYIOIIHE
IpPEMETHBIE PE3YIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh WH(POpMAIUIO, TPEICTABICHHYIO B BHJIC
TabJIuLl, JuarpaMm, rpaduKoB, MPEACTABIATH JaHHBIE B BUE TAaOJUI], AHArpamm,
rpaduKoB.

OnucelBaTh JaHHBIE C IMOMOIIBIO CTATUCTUYECKHX IOKa3aTeIed: CpeIHHMX
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOThI YMCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHKCJIE TIO
pe3yiabTaTaM U3MEPEeHU 1 HAOIIOACHU.

HaxoauTh BEpOSITHOCTH CIy4ailHBIX COOBITUM B OMBITaX, 3Hasl BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITHUI, B TOM YHCIE€ B ONBITaAX C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: ACPEeBO CIYyYaliHOTO JKCIEPUMEHTA,
quarpamMMbl Disiepa, YicIIoBas IpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOJMHOXECTBO, BBIIIOIHATH
omepanMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TMEePECEUYCHHE, [OTOJHEHNE,
MIEPEUUCIISITH 3JIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpadudeckoe MpeacTaBICHUEe MHOKECTB U CBSI3eH MEXTy HUMU
JUISL OMMMCAHMS MPOLIECCOB U SBJIEHUW, B TOM YUCJIE NPU PELICHUU 3a4a4 U3 APYTUX
y4eOHBIX MTPEAMETOB U KypPCOB.

K koHmy oOydenuss B 9 kiacce oOydyarolIMiicsi MOJTYyYUT CIEAYIOIIHE
MIPEIMETHBIE PE3YIbTATHI:

N3Bnekats u npeoOpa3oBbIBATE MHPOPMAIIUIO, IPEACTABICHHYIO B Pa3JIMUHbBIX
HMCTOYHUKAX B BUJE TaOJIHI], AMarpaMm, rpaduKoB, NPEACTaBISATh JJaHHbIE B BUJE
Talbaul, Juarpamm, rpaguKoB.



PemaTte 3amaum OpraHuM3OBaHHBIM MEpeOOPOM BAPUAHTOB, a TaKKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh ONUCATENIBHBIE XAPAKTEPUCTUKU U1 MACCHUBOB YHCIJIOBBIX
JNAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHHI U YacTOThI COOBITHSI, B TOM YHUCJIE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHNUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTH CIy4alHBbIX COOBITUN B M3YyYEHHBIX ONBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCHBITAaHUN bepHysum.

Nmerp mnpencraBieHUE O CIy4aMHOM BEJIMYMHE U O PaCHPEACIICHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCENI KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YUCEN B
PUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Kouu4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM nu(ppoBLIE
Ne n/n P Konrpoasubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! TpencrapierHe JaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
2 OmnucarenpHas CTaTUCTHKA 8 1 bubmorera [JOK
https://m.edsoo.ru/7f415fdc
N 1 bubnuorexa [JOK
3 (Co1ydaiHas H3MEHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4
BE/ICHNC B TCOPHIO rpahos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTh 1 YacTOTa CIIy4aitHOTO 4 1 bubnuoreka [JOK
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 1 Et?[iﬂll;lr?f:(;j)gr(:ﬁ f415fdc
OBILIEE KOJIMYECTBO YACOB I1O 34 5 5
ITPOIT'PAMME



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 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne n/n P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 I1 4
OBTOpEHHe Kypca 7 iiacca https://m.edsoo0.ru/7f417fb2
OnmcarenpHas cTaTUCTUKA. PaccenBanme bu6mmoreka [IOK
2 4
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 HoxecTBa https://m.edso0.ru/7f417fb2
. 1 bu6mmoreka [IOK
4 BeposTHOCTB CitydaitHOTO COOBITHS 6 1 httos://m.edsoo.ru/7FA17fH2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
6 Catyaiinsie coObrrus 8 https://m.edsoo0.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o001I€enre, cucTeMaTH3anus 3SHaHUH 4 1 httos://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB I1O 34 5 1

I[TPOTPAMME



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 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHHe pa3aeioB H TeM nu(ppoBLIE
Ne n/mn P Konrpoabsubie | IIpakTnyeckue (ucpp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bub6mmoreka [{OK
1 I1 4
OBTOpEHHE kypea 8 Kiacca https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
2 DIICMEHTEL KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 4 bubmorexa [IOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 4| b 6 1
CHbITAHHA bepHy/UH https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
MIyHaHHast BEHHHA https://m.edsoo.ru/7f41a302
bu6moreka [IOK
6 Obodmenue, KOHTPOIE, 10 1 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOTPAMME



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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