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HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM HHM(PPOBOM MHUpPE BEPOSITHOCTh U CTATUCTUKA HPHOOPETAIOT BCE
OOJIBIIYIO 3HAYMMOCTb, KaK C TOUYKU 3PEHUS MPAKTHUYECKUX MPUIOKEHUN, TaK U UX POJU B
o0pa3oBaHHU, HEOOXOJUMOM KaXJI0My uesoBeKy. Bospacraer uucino mnpodeccuii, npu
OBJIaJICHUN KOTOPBIMU TpeOyeTcst xopoias 06a3oBasi MOATOTOBKA B 00JACTH BEPOSITHOCTH U
CTaTUCTHKH, Takas MOJrOTOBKA BaKHa AJIA MPOAODKEHHsS] 00pa3oBaHUA M JJIsl YCHEUIHOU
npodeccuoHaIbHON Kapbephl.

Kaxxnplil yenoBek MOCTOSHHO MPUHUMAET PEIICHHS HAa OCHOBE HMMEIOIIMXCA y HEro
JaHHBIX. A )11 0OOCHOBAHHOI'O MPUHATHS PELIECHUSI B YCIOBHSIX HEIOCTaTKa MU M30BITKA
uHopMalMK HEOOXOJUMO B TOM YHCIE XOpOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHUYECKOE MBIIIICHHUE.

NmMeHHO 103TOMY OCTpPO BCTaja HEOOXOAMMOCTh CHOPMHUPOBATH Yy OOYYarOMIMXCS
(GYHKIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAION[YI0 B ce0s B KauyecTBe HEOThEMJIEMOMU
COCTaBIIAIONIEH YyMEHHE BOCIPUHMMATh M KPUTHYECKHM aHAIM3UPOBATh HH(OpMaIHIO,
NPEJICTABICHHYI0 B Pa3IMYHBbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaNbHBIX MPOIECCOB U 3aBUCUMOCTEH, MTPOU3BOIUTH MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4e€0OHOM Kypc€ C OCHOBHBIMU TNpHHIMIAMU cOopa, aHaiau3a W
NPEeJICTaBIICHUsI TaHHBIX M3 Pa3IMYHBIX cep KU3HU 00IecTBa U TOCYyAapcTBa MPUOOIIAET
oOydaromuxcs K 00IIecCTBeHHbIM MHTepecaM. V3ydyeHne oCHOB KOMOMHATOPUKU pa3BUBAET
HaBBIKM OpraHu3anuu nepedopa U mojacyéra yucia BApUaHTOB, B TOM YHCIIE B IMPUKIATHBIX
3a/layaX. 3HAKOMCTBO C OCHOBaMH Te€OpUHU TrpadoB cO3JaET MaTEeMaTUUYECKUU (PyHIAMEHT
it GOPMHUPOBAHUS KOMIETEHIIUN B 00JacTH MHDOpMATUKU U ITUGPOBBIX TexHosorui. [Ipu
U3YYEHUH CTAaTUCTUKA M BEPOSTHOCTH OOOTamiarTcs MPeAcTaBlIeHUs OOYYarolmIuxcs O
COBPEMEHHOW KapTHHE MUpPa U METOAAaX €ro hccieqoBaHus, (GOpMUpPYETCs MOHUMAHUE POJIH
CTAaTHCTHKM KaK MCTOYHUKA COIMAILHO 3HAYUMOUN MHGOPMAIMK U 3aKJIAbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIEHUSI.

B cooTBeTcTBMM € MAaHHBIMU LENSIMU B CTPYKType MIpPOrpaMMmbl Y4eOHOTO Kypca
«BeposTHOCT, M CTAaTHCTHKA» OCHOBHOTO O0OIIEro oOpa3oBaHUsl BBIJIECICHBI CIEIYIOIINE
cojepkarenbHO-MeToauueckue JnuHun: «lIpencraBneHue JaHHBIX W omHUcaTelbHas
CTaTHCTHKa», «BepoATHOCTH», «NeMeHThl KOMOMHATOpUKHW», «BBemenwe B Teopuio
rpadoBy.

Conepxanue nuaun «lIpeacraBieHne JaHHBIX U ONKUCATENbHAS CTAaTUCTHKA)» CIIYKHUT
OCHOBOW s (OpMUPOBaHMS HABBIKOB pabOThl ¢ uWHGOpMAIMEH: OT YTCHHS W
WHTEpIpeTanuu HHPOPMAIUK, TIPEICTAaBICHHOW B TaOMUIax, HA JuarpaMmax M rpadukax,
1o cOopa, MNpPEACTaBICHUS W aHajdu3a JaHHBIX C HCIOJB30BAHMEM CTAaTUCTHYECKUX
XapaKTEPUCTUK CPEIHUX M pacceuBaHusl. Pabotas ¢ AaHHBIMHU, OOywaromuecs ydaTcs
CUUTHIBATh U HMHTEPIPETUPOBATH JAHHBIC, BBIABUTAaTh, apryMEHTUPOBATbh M KPUTHUKOBATH
MPOCTEHIINE TUIOTE3bl, PA3MBIILIATh HAJ (haKTOpaMH, BBI3BIBAIOIIUMH U3MEHUHUBOCTH, U
OLICHUBATh UX BIIMSIHUE HA pacCMAaTPUBAEMbIE BEIMUMHBI U MPOIECCHI.

NHTYynTHBHOE NOpPEACTAaBICHUE O  CIYyYallHOM  W3MEHYHMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN U TEHAEHIIMI CTAHOBUTCSI MOTUBUPYIOLIEH OCHOBOM JJIs1 U3y4YECHUS



TEOpUU BEPOSITHOCTEW. bonbllioe 3HaUeHHWE MMEIOT MPAKTUYECKUE 3aJaHus, B YACTHOCTH
OMBITHI C KJIIACCUYECKUMH BEPOATHOCTHBIMHU MOJIEIISIMH.

[ToHsiTHE BEPOSITHOCTH BBOJUTCS KaK MEpA MPaBaono0o0us ciydaitHoro coobitus. [lpu
M3YYEHUH Y4YeOHOro Kypca oOydaromuecss 3HAKOMSTCS C MPOCTEUIIMMU METOJaMH
BBIUMCIICHUS BEPOSITHOCTEW B  CIy4YallHBIX 3KCHEPUMEHTaX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU HMCXOJAaMH, BEPOSTHOCTHBIMM 3aKOHaMH, T[O3BOJISIOIIMMH CTaBUTh H
pemarb Oosee CIOXHBIE 3a7aud. B y4eOHbI Kypc BXOAST HadaJbHbIE IMPEACTABICHUS O
CIIy4ailHBIX BEIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYILECTBISE€TCS 3HAKOMCTBO OOYYarOIIMXCA C
MHOKE€CTBAMHM M OCHOBHBIMH ONEpalUsIMH HaJ MHOKECTBAMH, PACCMATPHUBAIOTCS MPUMEPHI
OpPUMEHEHHsS JUIsl PellleHUs 3a7ad, a TakXKe HCIOJIb30BaHUS B APYTMX MaTeMaTHYeCKHX
Kypcax U y4eOHBIX IpeIMeTax.

B 7-9 xnaccax usywaercs yueOHbI Kypc «BeposiTHOCTH U CTaTUCTHKa», B KOTOPBIH
BXOJAT pazzensl: «lIpencrapnenue JaHHBIX M ONMKCATEIbHAsI CTATUCTHKA», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadosy.

Ha u3ydenue yueGHoro xkypca «BepodaTHOCTh U cTaTucTuka» orBoautcs 102 yaca: B 7
kiacce — 34 ygaca (1 gac B Heneno), B 8 kiacce — 34 yaca (1 yac B Heneno), B 9 kinacce — 34
gaca (1 gac B He/1eJI0).



1. COAEP/ KAHUE OBYUYEHUSA
7 KIIACC

[IpencraBienue AaHHBIX B BHUAE TAOJIMIL, IUarpamm, rpa@ukoB. 3aroJHEHHE TaOJIHII,
YTEeHUE M TMOCTPOCHUE auarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbiX). YUTeHue
rpaMKOB pealibHbIX TpolleccoB. M3BieueHue wuHPoOpMaIMu W3 AUarpaMm U TaOJIMIl,
HCIIOJIb30BaHUE U UHTEPIIPETAIUS TaHHBIX.

OnucaTenbHas CTaATUCTUKA: CpellHee apudmeTrnuecKkoe, MeIMana, pa3max, HauOosblee
Y HauMEHbLIee 3HaYeHus1 Habopa YUCIIOBBIX JaHHBIX. [Ipumepsl cinyyailHOM U3M €HUUBOCTH.

Cry4ailHbIl SKCIIEpUMEHT (OMBIT) W cliydaiiHoe coObiTue. BeposTHOCTH M yacToTa.
Ponb MasioBEpOSITHBIX M MPAKTUYECKHU JIOCTOBEPHBIX COOBITHI B MpPHUpPOAE U B OOIIECTBE.
MoHneTa 1 urpajibHast KOCTb B TEOPHUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepuiuHbl. Yuciao pédep u cyMMapHas CTENEHb
BepiuH. [Ipeacrasienue o cBsizHocTu rpada. Lenu u uukiel. Ilytu B rpadax. O6xoxa rpada
(atinepoB nyTh). [IpeacraBienue 06 opueHTHpOBaHHOM rpade. Pemienne 3a1ay ¢ TOMOUIBIO
rpados.

8 KIIACC

[IpencraBnenne naHHBIX B BUJIE TaOJUII, UarpaMM, rpad)uKkoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKeCTBO. Omnepanuu HajJ MHOXXECTBAMM:
oObeMHEHUe, TnepeceueHue, mgomnonHeHue. CBONCTBAa omepanuii HaJl MHOXECTBAMU:
NEPEMECTUTENIBHOE, COYETaTENIbHOE, pacClpeleIuTeIbHOE, BKIOUEHUd. lcnonb3oBaHue
rpaduueckoro mpecTaBieHrus MHOXKECTB ISl OMHUCAHUS PEaNbHBIX MPOILIECCOB U SIBIICHUH,
IIPU PELICHUH 3a]1a4.

N3mepenue paccenBaHus NaHHBIX. [[ucriepcust M CTaHOAPTHOE OTKIOHEHUE YMCIOBBIX
HabopoB. /lnarpamma pacceuBaHusl.

DneMeHTapHbIe COOBITHS ciydaiiHoro ombiTa. CiydaiftHbie coObITHSA. BeposTHOCTH
coObITHil. OTBITEI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMH. CydallHbIN BHIOOD.
CBsi3b MEXIy MaJOBEPOSITHBIMU W TPAKTHUYECKH JOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE,
00IIIecTBE U HayKe.

HepeBo. CBolicTBa JAE€pEeBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBSI3b MEXIY YUCIOM BEpIIUH U yucioM pédep. [IpaBuno ymHoxkeHus. Pemenue
3a/1a49 ¢ MIOMOIIBIO rpadoB.

[IpotuBononoxkueie coObITUs. Juarpamma Oiinepa. OObeIMHEHHE U MEPECEUCHUE
coObrtTrii. HecoBmecTHpie coObiTusi. @opmyna CHOXKEHUS BEpPOSATHOCTEH. Y CIOBHas
BepoSITHOCTh.  [IpaBuiio  ymHOokenwsi.  HesaBucumbie  coOwitus.  IlpencraBienue
JKCIIEpUMEHTA B BUJE JepeBa. Pemienue 3amau Ha HAXOXKICHUE BEPOSITHOCTENW C MOMOIIBIO
JiepeBa CIy4ailHOr0 3KCIEpUMEHTa, AuarpamMm Dujepa.

9 KUIIACC



[IpencraBienne naHHBIX B BUJE TaONMI], AHArpamMm, IpaduKoB, HHTEpIpeTanus
naHHBIX. YTeHne ¥ nocTpoeHue Tadaul, Auarpamm, rpauKoB MO PeaIbHbIM JaHHBIM.

[lepecranoBku u gakropuan. Coueranust u yucio couetanui. TpeyronsHuk [lackans.
Pemenue 3a1a4 ¢ HCNOIb30BaHUEM KOMOWHATOPHKHU.

['eomerpuueckass BeposATHOCTh. CiydailHblii BEIOOp TOYKHM W3 (DUTYypbl HA IUIOCKOCTH,
U3 OTpe3Ka U U3 AYT'd OKPYKHOCTH.

Hcnbitanne. Yenex m Heypada. Cepus wucnblTaHuii 10 nepBoro ycmexa. Cepus
ucneiTannii bepuysmm. BepostTHocTH coObITHI B cepuu UcibITaHU bepHyuim.

CiyyaiiHasi BETMYMHA U paclpe/ie]IeHne BEPOSTHOCTEN. MaTeMaTnuecKoe 0KUAaHue U
nucnepcus. IlpuMepsl MareMaTM4ecKOoro OXHUAAHUS KakK TEOPETUYECKOr0 CpPEIAHEro
3HAYEHUsI BEJIWYMHBL. MaremaTtuyeckoe OXUJAAHWE W JUCIEPCUS CIYYalHOW BEIMYMHBI
«UHCIIO YCIIEXOB B CEPUU UCHBITAHUN bepHymim».

ITonatue o 3akoHe OosbIMX yMceld. V3MepeHHne BEepOATHOCTEH C MOMOIIBIO YacTOT.
Posib n 3HaueHME 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBE.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJibTAThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «BeposTHOCTh u
CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

MIPOSIBJIEHUEM HWHTEpPECa K MNPOLUIOMY M HACTOAIIEMY POCCHMCKOM MaTeMaTHUKH,
[IEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHUSM POCCUMCKUX MATEMaTUKOB U POCCHUUCKOU
MaTEMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO ASTUX JIOCTHKEHUH B JAPYrMX HaykKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TIpa)KJaHWHA M peaju3allid ero Ipas.,
NPE/ICTaBIEHUEM O MaTeMaTHYEeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHU, TIPOLIEYP TPAXAAHCKOTO OOIIECTBA (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXICHHMIO DJTHUYECKHX TMpoO0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTI)KEHUH HAYKH, OCO3HAaHHMEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B
JEATENBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE y4YacCTHE B PELICHUU NPAKTUYECKHX 3aJa4 MaTeMaTHYECKOU
HaNpaBJIeHHOCTH, OCO3HAHMEM BaXHOCTU MAaTEMAaTHYECKOTO0 0Opa30BaHUS Ha NMPOTSKECHUU
BCEH JKM3HU JJIs1 YCHEIIHOM MpodeccnoHalIbHOM e TENbHOCTH U pa3BUTHEM HEOOXOAUMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHAMBUIYaJbHOM  TpPacKTOPUU
0o0pa3oBaHMUs M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U OOILIECTBEHHBIX
OTpeOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHYECKUX
OOBEKTOB, 3aJa4, pEUIeHWH, pacCyKICHHH, YMEHHUI0O BHUAETh MaTeMaTUYEeCKHe
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTallMel B JIEATENIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJOBEKa, MPUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHYeCKOM HAayKH Kak c(epbl 4eloBEYECKOW NEeATEIbHOCTH, JTAloOB €€ Pa3BUTHUA U
3HAYUMOCTH JUIsl Pa3BUTHUsS LUBHJIM3AIMM, OBJIAJICHUEM SI3BIKOM MaTeMaTHUKA M
MaTeMaTU4eCKON KyJIbTYypOl KaK CpEICTBOM IO3HAHWS MHpA, OBJIAJECHHEM MNPOCTEHIIMMHU
HAaBbIKAMH HCCIIE0BATENBbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuraHue, GopMHpPOBaHMEe KYJbTYPbl 310POBbA U
IMOLMOHAJIBHOIO0 0JIAT OOy YU :

TOTOBHOCTBIO NPUMEHSTh MaTEMAaTUYECKHE 3HAHMS B HMHTEpPECax CBOEro 370pOBbS,
BEJICHUS 3710pOBOro 00pa3a KU3HHM (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHITHI



U OTZbIXa, peryisipHas (pu3ndeckasi akTUBHOCTh), CPOPMHUPOBAHHOCTHIO HABBIKA pediiekcuu,
MPU3HAHUEM CBOETO MpaBa Ha OIMKOKY M TAKOIO e MpaBa APyroro 4ejoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

OpUEHTaluel Ha IPUMEHEHHE MaTEMaTUYECKUX 3HaHUW NJIs1 pelIeHus 3a/1ay B 00acTu
COXPAHHOCTU OKpY)KaloUledl cpenbl, MIaHUPOBAaHUSA MOCTYINKOB M OLIEHKHM KX BO3MOKHBIX
MOCJIEACTBUNA i1 OKpY’XKarolled  cpelbl, OCO3HaHUEM TIJI00aJbHOrO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelleHNUs;

8) ajanTanus K U3MEHSIOIMMCS YCJI0BHAM COUMAJIbHON U MIPUPOIHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUAM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, IMOBBIIIEHUIO YpPOBHS
CBOEI KOMIETEHTHOCTU Yepe3 MPAKTHUYECKYIO JESITeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS
y IpYyrux Jojed, mpuoOpeTratb B COBMECTHOHN JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U
KOMIIETEHIIUU U3 ONBITA IPYTUX;

HEOOXOJIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4YHUCIE (POPMYIUPOBATH
UJeH, MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SBJICHUSX, B TOM 4YHCIIE paHee HEU3BECTHBIX,
OCO3HaBaTh JEe(PUIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIMIUM KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U
nencTBus, GOpMYIUPOBATH U OIIEHUBATH PUCKU U MOCIENICTBUS, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE yUeOHbIE 1elCTBUSA

ba3oBble jornueckue AecTBUA:

e BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOLIEHUNA MEXIY MOHATUSAMU, HOPMYIUPOBATH OMpPENEICHUs MOHITHH,
yCTaHABIMBATh CYHIECTBEHHBIM MpU3HAK  Kilaccu(UKaluu, OCHOBAaHUA  JUIs
0000IIIeHNS U CpaBHEHUS, KPUTEPUU ITPOBOIMMOTO aHAIH3a;

e BOCIPUHUMATH, GOPMYIMPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPIAUTEIIbHBIC U
OTpUIATEIbHBIC, CAUHUIHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

e BBISBISATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTHBOPEUHS B
dakTax, NaHHBIX, HAONIOMEHUAX W YTBEPKICHUSX, MpeiaraTb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

e JI€NIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, NE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIOUYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHM (TpsiMble U  OT
MPOTHUBHOIO),  MPOBOAUTH  CAMOCTOSITEJILHO  HECJOXKHBIE  JI0Ka3aTelIbCTBA
MaTeMaTH4ecKux (HaKTOB, BHICTPAWBATh APTYMEHTAIMI0, MPHUBOJIUTH NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIEC PACCYKICHHUS,

e BBIOMpATH CrOCOO pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh HanboJee NOAXOASIIINI ¢ YIETOM CaMOCTOSITEIbHO BbIJEICHHBIX
KPUTEPUEB).



Ba3oBble uccienoBarebcKue 1eHCTBHUA .

UCIIOJIb30BaTh  BOMPOCHI ~ KaK  HCCIEAOBATEIbCKHMM  HMHCTPYMEHT  MO3HaHUS,
(dopMynrpoBaTh BOITPOCBI, ¢dukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITEJIbHO YCTAaHaBJIMBATh HMCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH MO CaMOCTOSITEIBLHO COCTaBICHHOMY IUIAHY HECJIOXHBIA AKCIIEPUMEHT,
HEOOJIbIIIOE HCCJIEJOBAHUE [0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoTo
00bEKTa, 3aBUCUMOCTEN 0OHEKTOB MEXTY COOOI;

CaMOCTOSITeIbHO  (popMynupoBaTh OO0OOIIEHUS U  BBIBOABI 10  pe3ysibTaTam
NPOBEIEHHOTO HAOIIOAEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD MOJTYyUYEHHBIX
Pe3yIbTaTOB, BHIBOJIOB U 000OIICHUIA;

OPOrHO3MPOBATh  BO3MOXKHOE  pa3BUTHE TIpoliecca, a TakkKe  BbIJBUTATh
NPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(MOPMAIUH, JaHHBIX, HEOOXOIUMBIX
IUTSl pELLICHUS 3a/1a4u;

BbIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
pPa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS;

BbIOMpaTh (opmy mnpeAcTaBieHUs HHGOPMAIMUM U HILIIOCTPUPOBATH peIlIaeMble
3aJja4M CXeMaMH, JuarpaMmmamMu, HHOU rpadukoi U MX KOMOMHALUSAMU;

OLIEHUBATh HAJEKHOCTh UHPOPMALIUH IO KPUTEPUSIM, MPEVIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMmyHuKaTHBHBIE YHUBEPcaJIbHbIE YUeOHbIe 1eificTBHUS:

BOCIPUHUMATH U (POPMYITUPOBATH CYKJEHUS B COOTBETCTBUM C YCIOBUSMHU U LIEIISAMHU
oOIIeHus1, SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
NUCBMEHHBIX  TEKCTaX, JaBaTh TMOSICHEHUS 1O XOAYy pEIIeHUs  3aayu,
KOMMEHTUPOBATh MOJYyYECHHBIN pPe3yJIbTaT;

B XoJe OOCYXIEHHS 3a/laBaTb BOMPOCHI IO CYIIECTBY OOCYKIaeMOl TEMBI,
npoOJIeMbl, pelaeMoi 3a7a4u, BICKa3bIBATh UCH, HAIIEJICHHBIC HA TIOWCK PEIICHUS,
COMNOCTABJISITh CBOM CYXKIEHUS C CYXKJICHHSIMU JpPYTHMX YYaCTHHKOB JHAOra,
OOHApYXWBaTh pa3JIM4YMe M CXOJCTBO IIO3WMIMH, B KOpPpeKTHOH (opme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1au, SKCIIEPUMEHTA, UCCIIEIOBAHMS, ITPOCKTA,
CaMOCTOSATETIFHO BBIOWpATh (hOpMAT BBICTYIUICHHS C y4€TOM 3a7a4 MPE3CHTANH |
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh U MCTIOJIB30BaTh MPEUMYIECTBA KOMAHIHON W MHAWBUAYATHLHON PabOTHI
MIpU PEIICHUU yYeOHbIX MAaTEMAaTUUECKUX 3a/1a4;

MPUHUMATh 1€Jlb  COBMECTHOM  JIESITENIbHOCTH, IUIAHUPOBATh  OPraHU3aILMIO
COBMECTHOM pPabOThl, paclpenenarb BHAbI pPadOT, AOTrOBapUBATHCA, OOCYKIATh
MPOIIECC M Pe3yiabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B TIPYNNOBBIX ¢dopmax padoTsl (0O0CyXaeHusi, OOMEH MHEHUSIMH,
MO3TOBbIE IITYPMbI U APYTHUE), BBHINOIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH



CBOM JIEMCTBUS C APYTUMH YJICHAMU KOMAaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIA/Ja B
001IIMit MPOIYKT o KPUTEPHUSIM, c(hopMyJIHMpPOBAHHBIM Y4YaCTHUKAMH
B3aUMOIEUCTBUA.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBHUSA

Camoopranusanus:

e CaMOCTOSITEJIbBHO COCTaBJAThH IJIAH, AITOPUTM pELICHUs 3a7aud (MJIM €ro 4YacTh),
BBIOMpATh CMOCO0 pemieHus ¢ YYETOM MMEIOIIMXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apIr'yMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C y4ETOM
HOBOW MH(pOpMauu.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHbIH HHTEJJICKT:

e BJAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MTPOLIECca U pe3yibTaTa peleHUs
MaTeMaTHUYECKOM 3a/1auu;

e TMPEIBUAETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH MPU PEIICHUU 3a]a4l, BHOCUTh
KOPPEKTHBBI B JI€ITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAMIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYJIHOCTEN;

e OILICHUBAaTh COOTBETCTBHE PE3YIbTaTa JEATEIBHOCTH IIOCTABICHHON LEIH U
YCIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKEHUS WU HEJOCTHXKECHUS II€JIM, HAXOAMTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydenus B 7 kJjacce OOyYarOUIMICS TOTYYUT CIEIYIOUIUE MPEIMETHBIC
pPE3YIBTATHI:

Yurars nHOpMaIuIo, MPeCTaBICHHYI0 B TabIWIax, Ha AUarpaMMax, MpeiCTaBIsITh
JAaHHBIE B BUJIE TAOJHI], CTPOUTH JUarpaMMBbl (CTOJIOMKOBBIC (CTOJIOUYATHIE) M KPYTOBBIE) TIO
MacCUBaM 3HAYEHUM.

OnucelBaTh U HUHTEPIPETHUPOBATH PEAJIbHBIE YHUCIIOBBIE JAHHBIE, NPEICTABICHHBIE B
TabJIMIIax, Ha IUarpammax, rpaukax.

Hcnonp3oBaTh i1 ONMCAHUA AAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKU: CpeIaHee
apuMeTHIeCcKoe, Me/InaHa, HanboJbIIee M HANMEHbBIIIEE 3HAYCHUS, pa3MaXx.

WNmeTs mipeAcTaBiieHHEe O CIy4yalHOW M3MEHUYMBOCTH Ha MPHUMEpPAX IeH, (QU3HMUECKUX
BEJIMYMH, aHTPOIOMETPUUYECKUX JAHHBIX, HMETh MPEJCTABICHHE O CTAaTUCTHYECKOMN
YCTOMYUBOCTH.

K xonny oOydenuss B 8 kjacce oOydarouuiics MOTYYUT CIAEAYIOLUIME MPEIMETHBIE
pe3yJIbTaThI:

W3Bnekats U mpeoOpa3oBBIBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B BHUAC TaOJHII,
auarpaMm, rpaduKoB, MPECTaBIATh JaHHBIC B BHJIEC TAOJIHII, TUarpaMm, TpaduKoB.

OnuchiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX TMOKa3aTeNie: CpeIHUX 3HAUYECHUN U
Mep pacceuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHUE).



HaxoauTe 4acTOTHl YHUCIOBBIX 3HAYEHUHM U YACTOTHl COOBITUM, B TOM YHUCIE IO
pe3yabTaTaM U3MEPEeHU 1 HaOII0ACHUH.

HaxonuTe BeposTHOCTH Cly4dyalHBIX COOBITUA B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJE B OIbITAX C PaBHOBO3MOXXHBIMU 3JIEMEHTAaPHBIMU
COOBITUSIMU.

Hcnonb3oBaThk rpaduyeckue MoJAeNIU: AEPEeBO CAYy4YalHOTO SKCIEPUMEHTA, TUAarpaMMbl
Diiniepa, YMCiIoBas npsMas.

OnepupoBaTh NOHATUSAMH: MHOKECTBO, IMOAMHOXECTBO, BBINOJHATH ONEpalUU HaJ
MHOXXECTBaMHU: OOBEIMHEHHE, TEepeceueHue, JOMNOJHEHUE, MEPEUHUCIATh DJIEMEHTHI
MHOECTB, IPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe NpecTaBiICHUE MHOXKECTB M CBS3€H MEXIy HUMHU Jis
OMMCAHMS MPOLECCOB M SIBJICHHUI, B TOM YHUCJE MPHU PELICHUU 3aJlady U3 APYruX y4eOHbIX
IPEAMETOB U KYPCOB.

K kxoHiy oOyueHus B 9 kjacce oOydaroUIMiiCsS MOJYYUT CIEIYIOUIUME MPEIMETHBIC
PE3YyABTATHI:

N3Bnekate u mnpeoOpa3oBbiBaTh HWHGOPMAIUIO, NPEICTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJI€ TaOJUI, Tuarpamm, rpaduKoB, MPEICTABIATh JaHHbIC B BHUJIE TaOJMII,
auarpaMm, rpa@ukos.

PemaTh 3aaun OpraHn30BaHHBIM MEpe0OpPOM BAPUAHTOB, a TAKXKE C UCIOIH30BAHUEM
KOMOWHATOPHBIX MPaBUI U METOJIOB.

Hcnonp30BaTh OnuMcaTesbHbIE XapaKTEPUCTUKU Ul MACCHUBOB YHCIJIOBBIX JAaHHBIX, B
TOM YHCJIE CPEITHUE 3HAUCHHUS U MEPBI PaCCEUBAHUS.

HaxomuTe YacTOoThl 3HA4YeHM M YaCTOTHI COOBITHS, B TOM 4YHCJE TOJB3YAChH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxonuTe BepOsSITHOCTH CIy4aWHBIX COOBITUN B WM3YUYEHHBIX OMBITaX, B TOM YHCIIE B
OTBITaX C PAaBHOBO3MOXXHBIMH D3JIEMEHTAPHBIMH COOBITHSIMU, B CEpPHUAX HCIBITAHUN 0
IIEPBOTO yCIeXa, B CEPUAX UCIIBITAHUNA bepHyIun.

HNmets nipesicTaBiieHUE O CIy4alHOM BEJIMYUHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmets nipeicTaBieHne 0 3aKOHE OOJIBIIINX YHCEI KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CJIly4aliHOM U3MEHUYHMBOCTH U O POJIM 3aKOHA OOJIBILINX YUCEI B IPUPOJIE U OOIIECTBE.



3. TEMATUYECKOE INIAHUPOBAHUE

7 KJIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3ie/ioB U TEM Konrpoasneie | IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMmblI padoThI padoTsbI
pecypchl
1 [IpencraBnenue 7 5 bubnuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f415fdc
OrnmcarenpHast bu6mmoreka [{OK
2 8 1
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
Cnyyvaitnas bubnuoreka [JOK
3 6 1
W3MEHYHBOCTh https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro 4 bubnuoteka [JOK
rpadoB https://m.edsoo.ru/7f415fdc
BepositHoCTh 1
5 4acToTa 4 1 bu6moreka [IOK
CIIy4aitHOTO https://m.edsoo.ru/7f415fdc
COOBITHS
O0o06111EHNE,
6 CHUCTEMaTH3aITUs 5 2 bubmorexa OK
. I https://m.edsoo.ru/7f415fdc
3HaAHUH
OBUIEE KOJIMYECTBO
YACOB I1O0 34 2 5
I[TPOI'PAMME
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8 KUIIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uu¢poBbIe)
pa3iesioB U TeM Konrpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPorpamMmbl padoTsI padoThI
pecypchl
1 [ToBTOpEHUE Kypca 4 bubnuorexa [JOK
7 xnacca https://m.edsoo0.ru/7f417fb2
OnmcarenpHast
9 CTaTUCTHKA. 4 bu6mmoreka [{OK
PacceuBanue https://m.edsoo.ru/7f417fb2
JTAHHBIX
bubmmoreka [{OK
M 4
3 Hoxectea https://m.edsoo.ru/7f417fb2
BepostHocTh
4 CVHATHOrO 6 1 bubmmorexa [{OK
i https://m.edsoo.ru/7f417fb2
COOBITHS
5 BBenenune B Teoputo 4 bubnuorexa [JOK
rpagoB https://m.edso0.ru/7f417fb2
5 Crnyuaiinble 3 bubnuoreka [IOK
COOBITHSA https://m.edsoo.ru/7f417fb2
O06o0mmenue,
7 CHUCTEMaTH3aITUS 4 2 bubmorexa [IOK
. I https://m.edsoo.ru/7f417fb2
3HaAHUH
OBUIEE KOJIMYECTBO
YACOB I10 34 2 1
I[TPOI'PAMME
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9 KUIIACC

N HaumenoBan | KosmuecTBo yacoB DJIeKTPOHHBbIE
" | we pa3zesoB (undpoBbIe)
n/ Bcer | KoHTpoJubH IIpakTHYeck
U TeM o0pa3oBaTejibHbIE
n 0 ble padoThl ue padboTsbl
NMPOrpaMmblI pecypcsl
[ToBTOpEeHME bubnuorexa [JOK
1 Kypca 8 4 https://m.edsoo.ru/7f41a
KJiacca 302
DJIeMEHTHI bubmmorexa [{OK
2 KOMOMHATOPHU 4 1 https://m.edsoo.ru/7f41a
KU 302
I'eomeTrpuueck bubnuotexa [JOK
3 ast 4 https://m.edsoo.ru/7f41a
BEPOSATHOCTH 302
) PAT—— bu6moreka [IOK
4 E 6 1 https://m.edsoo.ru/7f41a
SPHYILTH 302
Covaaiinas bu6moreka [IOK
5 - 6 https://m.edsoo.ru/7f41a
BEJIMYMHA
302
bu6moreka [IOK
00600
6 ODHICHHE, 10 1 https://m.edsoo.ru/7f41a
KOHTPOJIb 302
OBUIEE
KOJIMYECTBO
34 1 2
YACOB I10

I[TPOTPAMME
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