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MNOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJBIITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIOKCHHUH, TaK
U UX POJU B 00pa30oBaHUM, HEOOXOIUMOM KaXXJIOMy 4dejoBeKy. Bo3pacraer duciio
npodeccuii, mpu OBIAICHUH KOTOPHIMH TpeOyeTcs xoporas 6a3oBasi OATOTOBKA
B 00JacTH BEPOSITHOCTU W CTAaTUCTHUKM, TaKas TMOJrOTOBKA BaKHA IS
POAODKEHUS 00pa30BaHUs U IS YCIIEITHON TPOdeCCHOHATBHON Kaphephl.

Kaxxp1it 4emoBek MOCTOSHHO MTPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A J11 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WM M30bITKa MHQPOpMAITUU HEOOXOIUMO B TOM YHCJIE XOpOIIo chOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIITUICHHE.

MiMeHHO TI03TOMY OCTpPO BCTalla HEO0OXOIUMOCTh C(HOPMHUPOBATH Y
oOy4Jarormuxcs (yHKIIMOHATLHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B ce0sl B KA4eCTBE
HEOTHEMJIEMOH  COCTABIJISIIOIICH  YMEHHE  BOCIPUHUMATh W KPUTHUYCCKU
aHATM3UPOBATh WH(HOPMAITUIO, IPEACTABICHHYIO B Pa3IMYHBIX (JopMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHUX pPEAIbHBIX TMPOIECCOB W 3aBHUCHUMOCTEH,
MIPOU3BOIUTH MPOCTEUIITNE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIM3a U
MIPECTABIICHUS JAHHBIX W3 Pa3IUYHBIX cdep KU3HU OOIIeCTBa M TOCYyJapcTBa
npuoOIaeT oO0ydaImmxcsa K OOIIECTBEHHBIM UWHTEpecaMm. V3ydeHne OCHOB
KOMOMHATOPUKHM DPa3BHUBAaeT HABBIKM OpraHW3alMy mepebopa u moacyéra Ymcia
BapUAHTOB, B TOM YHUCJI€ B MPUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maét MaTeMaTHYeCKH PyHIaMEHT JJIs (DOPMHUPOBAHUS KOMIICTCHITUI B
obnacT nHPOPMATUKN U MUPPOBBIX TeXHOJOTHH. [Ipyn M3ydeHHH CTAaTUCTHUKHA U
BEPOSITHOCTA O0OOTAIIAIOTCs TPEJCTaBICHUS OOyYaroluXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJIaX €ro MccienoBaHus, (popMupyercs MOHMMaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COIMAIBHO 3HAYMMON MH()OPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B coOTBeTCTBUMU C MaHHBIMU TEISIMH B CTPYKTYpPE MPOTPAMMBI Yy4eOHOTO
Kypca «BeposTHOCTh U CTaTHUCTHKa» OCHOBHOT'O OOIIEr0 0Opa3oBaHUs BbHIICIICHbI
CIIEyIoIIHe CoAep)KaTeIbHO-MeToan4Yeckiue IuHuu: «lIpencraBienre maHHBIX U
omMcaTelibHas CTAaTUCTHKA», «BeposATHOCTB», «DJIEMEHTHl KOMOWHATOPUKHY,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBieHne MTaHHBIX W ONKCATEIbHAS CTATHCTHKA
CIIy’)KUT OCHOBOW Juisi (hOPMHPOBAHWS HABBIKOB PabOTHI ¢ HWH(pOpMAINUEH: OT
YTCHUsS W WHTEpHpeTanuu HHpOpMaluu, NPEICTaBICHHON B Ta0nWIax, Ha
auarpaMMmax W Tpadmukax, 10 cOopa, TPEACTABICHHWS M aHalIW3a JaHHBIX C
WCITOJIb30BAHUEM CTATHCTHUECKHX XapaKTePUCTUK CPEIHUX H PACCCHBAHUA.
Pabotast ¢ maHHbIMHU, OOydYaroIIMecs yd4aTcs CUUTHIBATh W WHTEPIPETUPOBATH



JIaHHbIC, BBIJBUTATh, apTyYMEHTUPOBATh M KPUTHUKOBATH IMPOCTEHIIINE TUIOTE3HI,
pPa3MBIIUIATh HaJ (PaKTOpaMH, BHI3BIBAIOIIMMHU W3MEHUMBOCTH, W OIICHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJTUYMHBI U MIPOLIECCHI.

NHTYyUTHBHOE MPEICTABICHUE O CIy4YallHOH M3MEHUYHUBOCTH, MCCIIECIOBAHHE
3aKOHOMEPHOCTEH W TEHACHIMH CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOW JUIS
M3YUYCHHS] TEOPUU BEpOSTHOCTEH. bousbllioe 3HAUYEHHE HMEIOT MPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MO/JICTISIMH.

[loHATHE BEpPOSTHOCTHM BBOAMUTCS KakK Mepa MpaBIoONoAoOUsl CIy4yalHOIO
coObiTus. [lpm wu3ydeHun yueOHOTO Kypca OOydYaromIuecss 3HAKOMSTCA C
MPOCTEMIIMMUA ~ METOJAMHU  BBIYMCIEHHUS  BEPOSATHOCTEHW B CIy4YallHbIX
AKCTIIEPUMEHTAX c PAaBHOBO3MOXHBIMU AJIEeMEHTapHBIMU HCXO0J/IaMH,
BEPOSITHOCTHBIMHU 3aKOHAMU, TTO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHBIC
3amaun. B ydeOHBI Kypc BXOAST HayalbHBbIC NPEJCTABICHUS O CIIy4YalHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYalOIIMXCS C
MHOECTBAaMU M OCHOBHBIMHU OIEpALMSIMUA HaJ MHOXKECTBaMHU, paccMaTpUBAIOTCS
MpUMEpbl IPUMEHEHUS ISl PEUICHHUs 3aj]lad, a TaKXKe HCIOJb30BaHUS B JIPYTHX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs y4eOHbI Kypc «BeposSTHOCTh W CTaTUCTHKa», B
KOTOpBIM  BXomaTr pasaensl: «lIpencraBieHne AaHHBIX M ONKCATENIbHAs
CTaTUCTUKaA», «BeposaTHOCTBY, «DJeMEHThl KOMOMHATOpuKW», «BBenaeHue B
TeopHIo rpadoBy.

Ha uzydenne yyebHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCS 102
yaca: B 7 xiacce — 34 yaca (1 gac B Hexemo), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kimacce — 34 Jaca (1 yac B Heneno).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

[IpencraBnenre NaHHBIX B BUJE TAOIUIl, JUarpamm, rpauKoB. 3amoJHEHHE
Ta0JNHIl, YTEHHE ¥ TIOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyTOBbIX). UTeHHEe rpauKoB peanbHbIX MpolieccoB. M3pneuenne nndopmaiuu us3
JarpamMM Y TaOJIull, UCIIOIb30BaHUE U UHTEPIIpETalUsl TaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpeaHee apupMeThudeckoe, MeauaHa, pasmax,
HauOoJbIllee M HAaWMEHbIEe 3HAYCHHs HAOOpa YHUCIIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cry4aliHblil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTHh U
yacToTa. Poib MaJIOBEpOATHBIX U MPAKTUUECKU IOCTOBEPHBIX COOBITHI B MIPUPOJIE
u B oOmecTBe. MoHeTa 1 UrpajibHast KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmidHbl. Yuciao pédep u cymmapHas
creneHb BepmmH. [IpencraBienue o cszHoctu rpada. llemu u nuxiel. [yt B
rpadax. O6xon rpada (vinepo mnyth). [IpencraBieHue o6 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIpio rpados.

8 KIIACC

[TpencraBneHue qaHHBIX B BUJIE TAOIUL, TUarpamm, rpaukos.

MHOX€ECTBO, JJEMEHT MHOMKECTBA, NOAMHOXKeCTBO. Onepaunn Haj
MHOKECTBaMU: O00bEIUHEHHE, TMepeceueHne, aononHenne. CBoWcTBa omepauui
HaJ| MHOXXECTBAMM: IIEPEMECTHUTENIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKJItoueHus. Mcrnonb3oBaHue rpaduyeckoro NpeJICTaBICHUS MHOMXKECTB s
OMMCAHMSI PEATbHBIX MPOLIECCOB U ABJICHUM, IPU PELLICHUH 3a/1a4.

N3mepenne paccenBaHMs NaHHBIX. /[ucnepcus M CTaHIApTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHus.

OneMeHTapHble COOBITUSL ciaydailHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHoct  coObIThil.  ONBITBI ¢ PAaBHOBO3MOXHBIMU  AJIEMEHTAPHBIMU
coObITusIMU. CityuyaiiHblil BbIOOp. CBsI3b MEXAY MajJOBEPOATHBIMU U MPAKTHUYECKU
JIOCTOBEPHBIMH COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAyKe.

HepeBo. CBolicTBa [J€pEBbEB: E€IUHCTBEHHOCTb IIYTH, CYIIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMUCIOM BepIIMH u yucioMm pedep. [IpasBuio
yMHOXkeHUs. Pemienue 3a1a4 ¢ nomousko rpados.

[IpoTuBomnonoxuble cobObiTust. [uarpamma DOitnepa. OObeaUHEHHE W
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTusi. @PopMyrna  CIOXKEHUS
BEPOSITHOCTEU. YCJIOBHAs BEPOATHOCTh. [IpaBmiio ymHOxeHus. HesaBucumbie
cobeiTus. IlpencraBnenne skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha



HaxXO0XXJICHUE BEPOSTHOCTEH C TMOMOIIBIO JEepeBa CIy4allHOTO SKCIEPUMEHTA,
nyarpamm Jitepa.
9 KJIACC

[IpencraBnenre JaHHBIX B BUAE TaOdWIl, JAuarpamM, TIpaduKoOB,
WHTEPIpETaus JaHHBIX. UTeHHEe W MOCTPOCHUE TabnIl, AuarpamMm, rpad)uKoB 1Mo
pEalIbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO COUYETaHUU. TpeyrosbHUK
[Tackand. Pemenue 3a1ay ¢ HCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckass BeposATHOCTh. CiydailHBIA BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heygaya. Cepusi UCHOBITAHHM 10 TEPBOTO ycCIexa.
Cepust ucnbiTanuii bepHymum. BeposaTHocTH cOOBITUH B CEpPUU  HCIBITAHUUN
bepnymm.

CinyvaiiHasi BEJIMYMHA W PACHpEICICHUE BEPOSATHOCTEH. MaremaThdeckoe
oXugaHne W aucnepcus. IlpuMepsl MaTEMAaTUYECKOro  OXHUJAHHUS KAk
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEIMYMHBI. MaremaTtuueckoe OXUIAHUE U
JUCTIEPCUs CIyYalHOW BEJIMYUHBl «UYUCIIO YCIIEXOB B CEPUM UCIIBITAHUMN
bepnymm».

[TonsaTre o 3aKoHE OONBIIMX YHCEN. M3MepeHue BepOATHOCTEH C ITOMOIIBIO
yacToT. PoJib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIC U 0OIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«BepoATHOCTh U CTaTUCTUKA» XaPAKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HAyKax U MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH IrpakJIaHUHA U PEaM3aIluU €T0
mpaB, TPEICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOUEAYp TPakIAaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOIieM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTUKEHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPaIbHO-3THYECKUX MTPUHIUIIOB B IESTEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME B PEIICHUU NPAKTUUYECKUX 3aaad
MAaTEMAaTUYECKOW HAIPABIECHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa30BaHUsS Ha TPOTSHKCHWHM BCEHM JKU3HU I YCHENIHOW MpodeccrHoHambHOM
NESATEIPHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiay, PEUICHUW, pacCY>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpPHEHTAllUEX B JICITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIIecTBa, MOHMMAHUEM MATEMaTUYECKOM HAayKH Kak cQepbl YeI0BEYECKOM
JIESITEILHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAYUMOCTH JUISl Pa3BUTHUS LIUBUJIMA3ALINH,
OBJIQJICHUEM SI3bIKOM MAT€MaTHUKHM M MATEMATHUYECKON KYJIbTYpOW KaK CPEICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0/1aroNoJIyYus:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0Opaza KM3HM (340pOBOE  MHTAHUE,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATHA W OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HAaBBIKA pe(pICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOT'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalMell HA NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN U1 PELICHUs 3a7a4
B 00JacTH COXPAHHOCTH OKpPY’KAIOLIEH cpeabl, IMJIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOXHBIX IOCIEICTBUM MJIsI OKPYXKAIOUIEH CpeAbl, OCO3HAHHEM
r7100aIpHOr0 XapakTepa 3KOJOTHUYECKUX MPOoOJIeM U MyTel UX pelieHus;

8) aganTanusi K M3MEHSAIOMMMCS YCJIOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeasl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IPYTUX JIOAEH, MpuoOpeTaTb B COBMECTHOW AESATENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMM U3 OIIbITA IPYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHW, B TOM YHUCIE
(opMyJIMpPOBATh UJIEU, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTpPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIe pEHIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKU U
NOCIEeACTBUSL, (YOPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoBbie Jornyeckue 1eucTrBus:

e BBIABIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMaTHYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTpeNeNeHUs]  TOHSITHH, YCTaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
Kjaccu(dukanuu, OCHOBaHUSA i OOOOIIEHHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIIpUHUMATh, (opMyIHpoBaTH H  NPEOOPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIE W OOIIHeE,
YCJIOBHBIE;



e BBISBIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeunsi B (aKTaxX, [aHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npeajaraTb KPUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUUH;

e JICNIaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa3buparh JOKA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHHUH (MPSMBIE U OT
MPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIbHO HECIOXXHBIE JI0Ka3aTelbCTBA
MaTeMaTU4ecKux (HakTOB, BBICTPAWBATh APTYMEHTAIWIO, NPHBOJUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpaATh CHOCOO pemieHUs ydeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pElICHUs, BbIOMpaTh HauOoIee MOAXOMAMIMN C YYETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

e HCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHMS,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUUE, MpodseMy,
CaMOCTOSATENIbHO YCTaHABJIMBATH HMCKOMOE W JaHHOE, (OPMHPOBATH
TUTIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINI0, MHCHHE;

e MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOTr0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOI;

e CaMOCTOSTENIBHO (OPMYJIHPOBATH 0OOOIIEHUS M BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOIONCHUSI, WCCIICNOBAaHUS, OICHUBATh JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHHUIA;

e IPOTHO3UMPOBATh BO3MOXKHOE pAa3BUTHE IMpoOIlecca, a TaKXKe€ BbIABUTAThH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6oTa ¢ undpopmanmeii:

e BBISBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(POpPMALUU, JTAHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a]a4H;

e BBIOMpATh, aHAJU3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
WHGOPMAITUIO PA3TUYHBIX BUAOB B (POPM IIPEICTABIICHNUS,

e BBHIOMpATh (QOpMYy TPEACTaBICHUS HHPOPMALMK U HWILIIOCTPUPOBATH
peliaeMble 3aJlaud CXEeMaMH, JuarpaMMaMH, HWHOW Tpadukoll U uX
KOMOMHAIIMSIMHU;

e OIICHMBATh HAAEKHOCTH HWHGOPMAIIMM 10 KPUTEPUSIM, MPEAIOKECHHBIM
y4quTeaeM Uik chOpMYyJIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe TeiiCTBUS:

e BOCIIPUHUMAThH U (HOPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIIOBUSIMHU
U LEJISIMU OOILEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pPEHICHUS
3a/1a4yu, KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B X0Jie¢ OOCYXKJIEHUs 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAEMOM TEMBI,
poOJIeMbl, pelraeMoil 3a7auu, BICKa3bIBaTh HJICH, HAICJICHHBIC HA TTOMCK
pEIICHMsS, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh PA3JMYME W CXOJICTBO TO3WIIUN, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e TIPEACTABIATH PE3YJIHTATHI PEUICHUS 3a7a9d, SKCIIEPUMEHTA, NCCIICIOBAHMS,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATH (POPMAT BBHICTYIUICHUS C YIETOM 3a/1a4
NPE3eHTAlNN U OCOOCHHOCTEH ayIUTOPHH;

e IOHMUMATh W HCIIOJNH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaTbHOM
pabOTHI IpH PEIICHUH YUYSOHBIX MAaTEMATUICCKUX 3a71aY;

e IMPUHUMATH IIEJIb COBMECTHOM JESITENbHOCTH, MIAHUPOBATH OPraHU3aIIUIO
COBMECTHON pabOTHI, pacmpenensTh BHUIbI padoOT, JOrOBapUBATHCA,
00Cy>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOICH;

e yYacTBOBaTh B TPynmoBeix Qopmax paboTel (oOcyxaeHus, O0OMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHUE), BHIOJHATH CBOIO 4acTh paOOTEHI

U KOOPAMHUPOBATH CBOU JCUCTBUS C JAPYTMMU UICHAMU KOMAaH/IBI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTABJISITH IUJIAH, AJITOPUTM pEIIeHUs 3afaud (WM €ro
4acTh), BBIOMpaTh CHOCOO pELICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BapUaHThI pEUIEHUI C Y4ETOM HOBOM MH(pOpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbrara
pelIeHns] MaTEMaTHYECKOM 3a/1auu;

e IPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IIPH PELICHUM 3aJa4H,
BHOCHUTb KOPPEKTHUBBI B JCSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIMMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE pPE3yJIbTaTa JEATEIBHOCTH ITOCTABICHHOW LEIU U
YCIOBHSIM, OOBSCHATH MPUYUHBI JOCTHXKCHUS WJIM HEIOCTHKEHUS LEIH,
HaXOJMUThH OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 7 KJjacce oOydYaronIuics TMOJYYUT CIEIYIONTUE
IIPEIMETHBIE PE3YJIbTATHI:

Yurate uHbOpMAIUIO, MNPEICTAaBICHHYIO B TalnWIax, Ha JUarpaMmax,
NpEACTaBIATh JaHHbIE B BHJE TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MACCMBaM 3HAUYCHMUIA.

OnucblBaTh ¥ UHTEPHPETUPOBATh  pEAIbHBIE  YUCIOBBIE  JIAHHBIE,
Mpe/ICTaBlIeHHbIE B TA0JIMIIAX, HA IUarpaMmax, rpaukax.

Hcnonb3oBaTh AJis1 ONKMCAHUS JAHHBIX CTATHCTUYECKHUE XapaKTEPUCTHUKU:
cpenHee apu@MeTHUECKOe, MeAMaHa, HauOoNblllee W HAUMEHbIIEE 3HAYCHUS,
pa3max.

NmeTe mpencraBieHHe O CIy4YallHOM W3MEHYHMBOCTM Ha IPUMEpPAax LEH,
bu3NYecKX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTaBICHUE O
CTaTUCTUYECKON yCTOMYNBOCTHU.

K xoHumy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

W3BnekaTe ¥ mpeoOpa3oBbIBaTh HHGOPMAIIHMIO, TPEICTABICHHYIO B BUJE
Tabyull, [uarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIE B BUIE TaOJUIL, AUarpaMm,
rpadukos.

OnuchiBaTh JAHHBIE C TOMOIIBIO CTATUCTUYECKUX IMOKa3aTeNel: CpeaHuX
3HAYEHUH U Mep paccenuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE).

HaxoIuTh 4acTOThl YMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHI, B TOM YHUCIE
1o pe3yJibTaTaM U3MEPEHUN U HaOI0ICHUH.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUM B ONBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUHA, B TOM UHCIE€ B OMNBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYaHOTO 3KCIEPUMEHTA,
JyarpamMMbl Diiiepa, YucioBasi mpsmasl.

OnepupoBaTh NOHATUSIMH: MHOXECTBO, MOJAMHOKECTBO,  BBIMOJHSATH
olepaldyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, IIEPECEUECHHE, JONOJHEHUE,
MIEPEUUCIISIT 3JIEMEHTBI MHOKECTB, IIPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOXECTB U CBS3EH MexmIy
HUMU ISl ONIMCAHUS MPOLIECCOB U SIBIICHUM, B TOM YMCJIE MPU PELICHUU 3a7a4 U3
JIPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoHuy oOydenuss B 9 kjacce oOydYaromuiicsi MOJYYUT CIEAYIOIIHE
MIPEIMETHBIE PE3YJIBTATHI:

W3Bnekate W mpeoOpa3oBbIBaTh WH(MOpMAIUIO, TMPEACTABICHHYIO B
pPa3IUUHBIX MCTOYHUKAX B BHUAEC TaONull, AUarpamm, rpadukoB, MPEACTaBIATH
JIaHHBIE B BUIE TaOJIUII, TUarpaMM, rpauKoB.



PemaTte 3amauum oOpraHu3oBaHHBIM TIEpeOOpPOM BApPHUAHTOB, a TaKXKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX PAaBUII U METO/IOB.

Hcnonp30BaTh ONMCATENbHBIE XapPAKTEPUCTUKU Ul MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPHI PACCENBAHUSI.

HaxonuTe 4acTOThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHKCIIE MOJIb3YSCh
pe3yJbTaTaMi MPOBEAEHHBIX U3MEPEHUI 1 HAOII0ICHUH.

HaxoIuTh BEPOATHOCTH CIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITaX, B TOM
YHCJI€ B OIBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUAX
VCIIBITAHUU 10 TIEPBOTO yCIIEXa, B CEPUSIX UCIIbITaHUN bepHyIuin.

NmMeTs mnpencraBieHUME O CIy4yalHOM BEIMYMHE W O paCIpeesICHUH
BEPOSTHOCTEM.

HNmeTts mpenctaBieHHEe O 3aKOHE OONBIIMX YHUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIbLIMX YKCET B
npUpoze 1 0OIIECTBeE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosn4yecTBo yacos DJIeKTPOHHbBbIE
HanMeHoBaHMe pa3/iesioB U TeM undposBbie
Ne i/m P KontpoJsbnbie | IIpakTnuyeckue (txmepp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bu6mmorexa [IOK
1 TlpeAcTaBieHHe AaRHEX ! 2 https://m.edsoo.ru/7f415fdc
bu6nuoreka [JOK
2 OmHcaTesHast CTaTHCTika 8 L https://m.edsoo0.ru/7f415fdc
. bubmuoreka [JOK
1
3 Cotyuiaiinas H3MCHIHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Breerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTtHOCTB U yacToTa Cily4yaliHOTO 4 1 bu6nuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
N but6mmoreka [JOK
6 O0001enue, cucTeMaTH3ausa 3HaHUH 5 2 httos://m.edsoo.ru/7FA15fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5



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 KUIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM uudgpoBbie
Ne i/m P KonrtpoJsbubie | IIpakTnuyeckue (ttmcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcebl
bu6mmorexa [IOK
L Hoproperie kypea 7 iracca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenbHas craTucTUKa. PaccenBanue 4 bubmmoreka [JOK
JAaHHBIX https://m.edsoo.ru/7f417fb2
but6mmoreka [JOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
N bubnmoreka [JOK
4 BeposiTHOCTB cityyaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
> Beejerme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
N but6mmoreka [{OK
6 Crysaiirpie cOObITHA 8 https://m.edsoo.ru/7f417fb2
N but6mmoreka [{JOK
7 O0001Ienre, cucTeMaTH3aIusa 3HaHUH 4 2 httos://m.edsoo.ru/7FA17fb2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 1



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 KUIIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHue pa3aeaoB U TeEM u¢poBLIe
Ne i/m P KonrtpoJsbubie | IIpakTnuyeckue (ttmcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcebl

bu6mmorexa [IOK
1 Horopenue kypca 8 kacca 4 https://m.edsoo.ru/7f41a302

bubmuorexka [JOK
2 DIIEMEHTbI KOMOMHATOPUIKH 4 1 https://m.edsoo.ru/7f41a302

3 T'eomerpuueckas BEpOSITHOCTD 4 Bubmorexa ITOK
p P https://m.edsoo.ru/7f41a302

bu6mmorexa [IOK
4 Henbrranms beprym 6 1 https://m.edsoo.ru/7f41a302

N bubnmorexa [JOK
> Coryuaiinas BenuamEa 6 https://m.edsoo.ru/7f41a302

bubmuoreka [JOK

1 1
6 Obodmenne, KoHTpoOI: 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2

Ceptudmkat: 0239E90301DFB108A4419593C690359D82

AJOKYMEHT NOArNMMCAH
SNEKTPOHHOWM MOAMUCHIO

Bnapeneu: YynankuHa NpuHa BnagumuposHa
OevicteuteneH: ¢ 02.09.2024 go 02.12.2025
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