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HOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM 1M(POBOM MHUpPE BEPOATHOCTH M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIITYIO0 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIOKEHUM, TaK U UX POJIU B
oOpa3oBaHuU, HEOOXOIMMOM KaxKIOMy uenoBeky. Bospacraer uucno mnpodeccuii, mnpu
OBJIQJICHUU KOTOPBIMHU TpeOyeTcs xopoiiasi 6a30Bas MOJTOTOBKA B 00JACTH BEPOSTHOCTH
U CTaTUCTHUKH, TaKas MOATOTOBKA Ba)KHA JIJISl IPOJOJIKEHUSI 00pa30BaHMS U JIJISl YCHEIIHOM
npodeccuoHaIbHON Kapbephl.

Kaxxnplil yenoBek MOCTOSSHHO MPUHUMAET PEIIeHUs Ha OCHOBE MMEIOIIUXCS Y HEro
JaHHBIX. A 1711 000CHOBAHHOI'O MPUHSATHS PELIECHUS B YCIOBHSIX HEIOCTAaTKA UM U30bITKA
uHpopManu HEOoOXOAMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MBIIIICHHUE.

NMeHHO MOATOMY OCTpO BCTania HEOOXOJUMOCTH CPOPMHUPOBATH Yy OOYyYaIOUIUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIONIYI0 B ce0s B KayecTBe HEOTHEMIIEMOM
COCTaBIIAIONICH YMEHHE BOCHPHUHUMATh U KPUTHYECKH aHAIM3UPOBATH HH(POPMAIIHIO,
IPEACTaBICHHYI0O B Pa3IMUHBIX (PopMax, MOHUMATh BEPOATHOCTHBIM XapakTep MHOTHX
peaNbHBIX MPOIIECCOB W 3aBUCHUMOCTEH, MNPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIC
pACYETHI.

3HaKOMCTBO B Y4YEOHOM Kypce C OCHOBHBIMH NpPHUHIMIIAMH cOOpa, aHamu3a u
Npe/ICTaBIICHUs TAHHBIX U3 PA3IMUHBIX cep KU3HU 00IIEeCTBA U rOCyJapcTBa MPUOOIIAeT
oOydarommuxcs K OOIIECTBEHHBIM UHTepecaMm. I3ydyeHne OCHOB KOMOWHATOPHUKHU
pa3BHBAaECT HaBBIKM OpraHU3allvy nepedopa M mojcu€ra Yuciia BapuaHTOB, B TOM YHCIIE B
NPUKJIAIHBIX 3a7ja4aX. 3HAKOMCTBO C OCHOBaMU TeopuH TpadoB co31aéT MaTeMaTHUECKH
dbyHamameHT a1 GOpMHUPOBAHHUS KOMIICTCHIIMH B oOjacTh MHMOPMATUKU U HHUGPPOBBIX
TeXHOJOoTud. [Ipy M3ydeHHM CTAaTHUCTHKU W BEPOSTHOCTH OOOTAIAIOTCS MPECTaBICHUS
oOydJaromuxcs O COBPEMEHHOM KapTHHE MHpa U METOJax €ero HCClIeq0BaHus,
dopMupyeTcsi TOHMMAaHHE POJIM CTATUCTHKKM KaK HMCTOYHHKA COIMAIBHO 3HAYUMOM
uH(OPMAIH U 3aKIIABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILICHUS.

B cooTBeTCTBHMU ¢ JAaHHBIMHU IEISIMH B CTPYKTYpE TpPOrpaMMmbl Yy4eOHOTO Kypca
«BeposITHOCTh M CTaTHUCTHKA» OCHOBHOTO 00IIEero oOpa3oBaHMs BBIACIEHBI CIEIYIOIIHNE
coaepkarenbHO-MeToauyeckue JuHuu: «lIpencraBieHue MaHHBIX M OMUCATEIbHAs
CTaTHCTHKa», «BeposTHOCTBHY, «DIeMeHTh KOMOMHATOpPUKW», «BBeaeHwme B Teopuio
rpadoBy.

Coneprxanue nuHuM «lIpeacTaBineHne TaHHBIX U OMUCATEIbHAS CTATUCTUKAY CITYKHUT
OCHOBOW i1 (OpPMHpPOBAaHWS HABBIKOB pPAabOThI ¢ WHPOpMANHEH: OT UTCHUS U
WHTEpIpeTanuy nH(pOopMaIuu, MpeJACTaBICHHON B Ta0IUIaX, Ha TUarpaMmax u rpadukax,
no cOopa, MpeACTaBiIEHUS M aHaldu3a JaHHBIX C UCIOJIb30BAHUEM CTAaTUCTUYECKUX
XapaKTEPUCTUK CPeAHUX M pacceuBaHus. Paboras ¢ maHHBIMHM, OOydarouIuecs ydarcs
CUHMTHIBATh U WHTEPIPETUPOBATH JTAaHHBIC, BBIABUTATH, apTyMEHTHUPOBATh U KPUTUKOBATH



MPOCTENUIINE TUINOTE3bl, PA3MBIIUIATh HAJl (PAKTOpaMH, BBI3BIBAIOUIUMU W3MEHUYHUBOCTb, U
OLICHUBATh UX BIIMSIHUE HA PACCMATPUBAEMBIE BEIMYUHBI U IIPOLIECCHI.

NHTYyuTHBHOE MpEACTaBICHUE O CIy4YalHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHICHIUN CTAHOBUTCA MOTHUBUPYIOLLEH OCHOBOM IS WU3Y4YCHHUS
TEOPUH BEPOSATHOCTEW. BospIIoe 3HAaUEHME UMEIOT MPAKTHUYECKUE 3aJlaHMs], B YACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEPOATHOCTH BBOAMUTCS KaK Mepa MpaBAoNofoOus CIy4yaHOTO COOBITHS.
[Ipu u3ydyeHun yd4eOHOTO Kypca oOydyaromuecs 3HaAKOMSTCS € MPOCTEHIIMMHU METOJaMu
BBIUMCIICHUSI BEPOSATHOCTEM B CIy4YalHBIX OKCIEPUMEHTAX C PABHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU HCXOJAaMH, BEPOSTHOCTHBIMH 3aKOHAMH, IO3BOJISIOIIMMU CTABUTH H
pemath Oosee ClIOXKHbIE 3a7a4d. B y4eOHbIN Kypc BXOIAT HaudajdbHbIE NPEICTABICHUS O
CIIyYalHBIX BEJIMYMHAX U UX YHUCIIOBBIX XapAKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOyYarouIuxcs ¢
MHOXECTBAMM M OCHOBHBIMHM OIEpAallMSIMM HAJ] MHOXKECTBAMH, PAaCCMATPUBAOTCSA
OpuMepsl NPUMEHEHHUs JUIA PELICHHs 3a/ad, a TaKKe UCIONb30BAHUS B JIPYTHUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIPeIMETax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc «BepoSTHOCTh M CTaTUCTHKA», B KOTOPBIN
BXomiaT  paszpenbl:  «lIpencraBieHue  TaHHBIX WU ONMCATENbHAs  CTATUCTHUKAR,
«BeposTHOCTEY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoBy.

Ha uzyuenue yuebHOro kypca «BeposiTHOCTh U cTatucTuka» oTBoautcs 102 vaca: B
7 xnacce — 34 gaca (1 gac B Heneno), B 8 kiacce — 34 yaca (1 yac B Hezelno), B 9 kiacce —
34 yaca (1 gac B Hefieni0).



COILEPKAHUE OBYYUEHUA

7 KIIACC

[IpencraBnenue NTaHHBIX B BUE TaOJIUII, quarpamm, rpadukoB. 3anoJiHEHUE TaOJUIl, YTEHUE U TTOCTPOCHHUE AHarpaMm
(cTonOUKOBBIX (CTOJIOWATHIX) W KPYroBhiX). UreHue rpadukoB pealbHBIX MpolieccoB. M3prneuenune wuHbopmanuu u3
JarpamMM 1 TaOJIull, UCTIOIH30BaHUE U MHTEPIPETAIUS JaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpelHee apudMeTHYecKoe, MeJuaHa, pa3Max, HauOoJblllee W HaWUMEHBIIEe 3HAYCHUS
Ha0Opa YMCIOBBIX TIaHHBIX. [IpuMepsl ciiydyaliHONH M3MEHYUBOCTH.

Cny4ailHplii SKCTIEpUMEHT (ONBIT) W ClydaiiHoe coObiTHe. BeposTHOCT, M dYacToTa. PoJib MamoBEepOSITHBIX U
PaKTUYECKHU JOCTOBEPHBIX COOBITUI B IPUPOJIC U B 00IIecTBe. MOHETa M UTrpajbHas KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmuna, pedpo. Crenenpb BepmuHbl. Yncio pédep u cymmapHas cTerneHb BepivH. [IpencraBiieHre o CBI3HOCTH
rpada. Ilenu u muknael. [lytu B rpadax. O6xon rpada (siinmepoB myTh). IlpeactaBienue o6 opueHTHpPOBAHHOM Tpade.
Pemenue 3amay ¢ momonibio rpados.

8 KUIIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXeCTBO. Ormepanuu Haa MHOXECTBaAaMU: OOBEAMHEHHE, IEpeceueHue,
nonojiHeHue. CBoOICTBa omepanuii HaJl MHOXECTBAMH: IE€PEMECTUTENIBHOE, COYETAaTEJIbHOE, paclpelleIUTEIbHOE,
BKJIOUeHus. Vcrnonp3oBanue rpaduueckoro mpeacTaBiIeHUs] MHOKECTB JUIsl OMTMCAHUS PEasIbHBIX MPOIIECCOB U SBICHUM, TPU
peluieHnuy 3aaad.

N3mepenne paccemBaHusa JaHHBIX. Jlucmepcuss ¥ CTaHAApTHOE OTKJIOHEHHWE YHCIOBBIX HabopoB. [luarpamma
pacceuBaHusI.

DneMeHTapHble COOBITHS ciaydailHoro ombiTa. CiyyaliHble coObITUs. BepositHocTH  coObiTuil. OmBITBL €
PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. CiydaiiHblii BBIOOp. CBSI3b MEXIYy MaJOBEPOSITHBIMU U MPAKTUYECKHU
JIOCTOBEPHBIMH COOBITHSIMH B TIPUPOJIC, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa A€pEeBbEB: €IMHCTBEHHOCTb IYTH, CYIIECTBOBAHHUE BHUCSYEH BEPIIMHBI, CBA3b MEXKIY YHCIOM
BepLIUH U yucioM pédep. [IpaBuno ymHoxxeHus. Penienue 3a1au ¢ momMoIbio rpagos.



[IpotuBomnonoxueie coobiTud. uarpamma Ditniepa. O0benuHeHne U nepecedueHue coObiThil. HecoBMecTHbIE COOBITHS.
dopMyiia CI0KEeHUS BEpOATHOCTEN. Y coBHas BeposTHOCTh. [IpaBuio ymHoxenus. HezaBucumbie coobiTus. [IpencraBnenue
JKCIIEpUMEHTa B BHJE JepeBa. PemieHue 3agad Ha HaxOXKIAEHUE BEPOSTHOCTEH € MOMOULIBIO JIepeBa CIy4dailHOTO
AKCIIEPUMEHTA, JUarpamMm Jitiepa.

9 KJIACC

[IpenacraBnenue JaHHBIX B BUJIE TaOJNWI], auarpamm, rpadukoB, WHTEpPIpeTalus MaHHBIX. UTeHHWE W MOCTPOCHHUE
TaOIMIL, AUArpaMm, rpaKoB MO peabHBIM JaHHBIM.

[lepecranoBku u ¢daxtopuan. Coyeranuss u uyucio coderanuil. TpeyronsHuk Ilackans. Pemenue 3amau ¢
UCIIOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BepoATHOCTh. CiydallHbIM BBHIOOP TOYKM M3 (UTYpPhl HA IUIOCKOCTH, W3 OTpe3Ka M U3 JyTd
OKPY’KHOCTH.

Hcneitanne. Ycnex u Heyaaua. Cepust ucnelTanuil 10 nepsoro ycrnexa. Cepus ucnbitaHuid bepnymnm. BepositHocTn
COOBITHI B cepuH UCTIBITaHUN bepHysu.

CnyvailHass BeIMYMHA W paclpeliesieHHe BeposiTHOCcTed. MaremaTtudyeckoe oxuganue u naucnepeus. I[Ipumepsr
MaTEMAaTHYECKOTO OXKUIAHUS KaK TEOPETUUECKOTO CPETHETO 3HAUCHUS BETMYUHBI. MaTeMaTHuecKoe 0KUIAHUE U JUCTIEPCHUS
CIy4alHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUM UCTIIBITAHUN bepHyImmny.

[TonsiTue o 3akoHe OOMBIIMX YKcell. M3MepeHne BEpOATHOCTEH ¢ MOMOIIBI0 YacTOT. POk 1 3HaueHne 3aK0Ha OOJIBIINX
quces B IPUPOJIC U OOIIECTRE.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTDH U
CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTAThl OCBOEHUS MIPOrpaMMBbl Y4EOHOT0 Kypca «BepoaTHOCTh U CTATUCTHKA» XapaKTepU3YIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHUE:

NpOSIBIGHUEM HHTEpeca K MPOILIOMY M HACTOSLIEMY POCCUHUCKOM MaTEeMaTWKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTUXKEHUSIM POCCUUCKUX MAaTEeMAaTHMKOB U POCCUHUCKONM MaTeMaTHYECKOW IIKOJbI, K MCIOIb30BAHUIO ATUX JIOCTUKEHUH B
JIpYTUX HAyKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00513aHHOCTEH Tpa)KAaHNHA U peaju3alliy ero Mpas, MPEJCTaBICHUEM O MATEMAaTUYECKUX
OCHOBaX (PYHKIIMOHMPOBAHHUS PA3NIMYHBIX CTPYKTYp, SIBJICHHUH, MpOLEIyp TpakJaHCKOro o0IlecTBa (Hampumep, BBHIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYKICHMIO ATHUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUECKUM IMPUMEHEHHEM JTOCTHUKEHHM
HayKH, OCO3HaHHEM Ba)KHOCTU MOPAJIBHO-3THYECKHUX IIPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HA aKTUBHOE Y4acTHE B PEIICHHUU MPAKTUYECKUX 3a]a4 MAaTeMAaTHUYECKOW HaIpaBICHHOCTH, OCO3HAHUEM
BaXHOCTH MaTEMAaTUYECKOr0 00pa30BaHUs Ha MPOTSKEHUU BCEH KU3HU AJIS YCHEIIHOM NpoecCuOHaNbHON AESITENbHOCTU U
pa3BUTHEM HEOOXOJIUMBIX YMEHUH, OCO3HAHHBIM BBHIOOPOM M MOCTPOECHUEM HHIWBUIYaJbHOW TPAEGKTOPUU OOpa30BaHUS U
’KU3HEHHBIX IJIAHOB C YUYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBhIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTeMAaTHYECKHUX OOBEKTOB, 3ajad, pEIICHUH,
paccyKIeHul, yMEHHIO BUJETh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpHUEHTALlMeH B JIEATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTABICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YeJIOBEKa, MPUPOJIBI U O0IIEeCTBA, TOHUMAHIUEM MaTEeMaTHUECKON HAayKH KakK c(epbl YeIOBEUECKON AESITEeIbHOCTH,
3TanoB €€ pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHS LMBWIM3ALWHU, OBJIAJCHUEM S3bIKOM MaT€MaTHKH W MaTeMaTH4eCKOM
KyJIbTYpOU KaK CpEJCTBOM MO3HAHUS MUPA, OBJIAJACHUEM IPOCTEHIIIMMHI HABBIKAMU HUCCIEA0BATEIBCKON AEATENbHOCTH;



6) pusnueckoe BocnuTanue, GOpMHUPOBaHME KYJIbTYPbI 3I0POBbS U SMOLUMOHAJBHOI0 0JIATOMOYYHSL:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTUYECKUE 3HAHUSI B MHTEpECaxX CBOETO 3J0POBbA, BEACHHUS 30pPOBOr0 00pasa >KU3HU
(3mopoBoe mHTaHWE, COANAaHCUPOBAHHBIM PEXHUM 3aHATUW U OTAbIXa, peryisapHas Quisndeckas aKTUBHOCTH),
c(hOopMUPOBAHHOCTHIO HaBbIKa pedICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIMIUOKY U TAKOTO )K€ MpaBa APYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlMEH HAa MPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWUU JUIs PelICHMs 3a7ad B 00JACTU COXPAHHOCTH OKpYXKarolleit
Cpenbl, IJIAHUPOBAHUSA TOCTYNKOB M OILIEHKA KX BO3MOXHBIX TOCJIEICTBUN ISl OKPYXKAKOIIEH Cpelnbl, OCO3HaHUEM
100aJIBLHOTO XapaKkTepa AKOJOTHUECKUX TPoOJIeM U MyTel UX PEeIICHUS;

8) amanTanusa Kk U3BMEHSIOIMMCS YCJIOBUAM COLMAJIbLHON U MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEOMPENEIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3
MPAKTUYECKYIO JIeSITeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA y APYTHX JIIOACH, MPUOOPETaTh B COBMECTHOMN JIESITEIBHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B (DOPMHpPOBAHMHM HOBBIX 3HAHHWH, B TOM 4Hucie (HOPMYJIHPOBATH HUIEH, TOHSATHS, TUIIOTE3BI 00
00BEKTax U SBJIICHUSIX, B TOM YHCJIE paHEee HEU3BECTHBIX, OCO3HABATh JEPUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH,
IJTAHUPOBAThH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB, TPeOYIOIIHit
KOHTpPMEpP, KOPPEKTHUPOBATh NMPUHHMAEMbIe PEIICHUS W JACHCTBUs, (POPMyNIHpOBaTh M OIEHHWBATh PUCKH W TIOCIIC/ICTBHS,

(bopMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruyeckue JelcTBUSA:

e BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPU3HAKA MaTeMAaTHYCCKUX OOBEKTOB, IMOHATHH, OTHOIICHUNH MEXKIY
MOHATUSAMH, (DOPMYJIHUPOBATH OINpPEACICHUS TMOHSATUM, yCTaHABIMBATh CYIIECTBEHHBIM IpPHU3HAK KiIacCU(HUKAIIUH,
OCHOBAHMS 11 0000IIEHNS U CpaBHEHUSI, KpUTEPUH TIPOBOJUMOIO aHAJIN3a;

e BOCHPHHUMATH, (POPMYIUPOBATH W MPEOOPA30BHIBATH CYXKJICHHS: YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CAUHUYHBIC,
YaCTHBIC U OOIIIHE, YCIOBHBIC;



BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpEYUs B (pakTax, MaHHBIX, HAOIIOJCHUSIX U
YTBEPKIACHUAX, IPEAJIAraTh KPUTEPUU IS BBISIBICHUSA 3aKOHOMEPHOCTEN U IPOTUBOPEYMN;

JIeJIaTh  BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX W HWHAYKTUBHBIX YMO3aKIHOUYEHUH,
YMO3aKJIHOYEHHUH 10 aHAJIOTUH;

pa3Oupath J0Ka3aTEIHCTBA MATEMATUUYECKUX YTBEPKICHHUM (IIPSIMbIE U OT MPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEILHO
HECJIOKHBIC JIOKAa3aTeNbCTBA MaTeMaTH4YeCKUX (PaKTOB, BBICTpauWBaTh apryMEHTAIlMI0, NPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHNUS,

BBIOMpPATh CHOCO0 pelieHus yueOHOM 3amaud (CpaBHUBATh HECKOJBKO BapUaHTOB pEIICHUs, BhIOMpATh Hambosiee
MOAXOASIIUHN C YYETOM CaMOCTOSTENILHO BBIJICJICHHBIX KPUTEPUER).

ba3oBble uccienoBaTe/IbCKeE AeMCTBUS.

UCITIOJIB30BaTh BOIMPOCKHI KaK MCCIICIOBATEILCKUNA MHCTPYMEHT TMO3HAHUSA, (DOPMYJIMPOBATH BOMPOCHI, (PUKCUPYIOIITUE
IpOTUBOpEUUE, TMPOOJEeMy, CaMOCTOSITEIIPHO yCTaHAaBIMUBAaTh MCKOMOE U JlaHHOe, (GOPMUPOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3ULMI0, MHEHHUE;

IPOBOAUTH MO CaMOCTOSTEIHLHO COCTaBICHHOMY IUIAHY HECJIOXKHBIM JKCIEPUMEHT, HEOOJBIIOE HUCCIEeIOBaHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTENH MAaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOI;

CaMOCTOATENIBbHO  (OpPMYyIUPOBaTh OOOOIIEHUS U BBIBOJALI MO pe3yibTaTaM MPOBEAEHHOTO HAOIIOIECHMUS,
UCCJIEIOBAHNUS, OIIEHUBAThH JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTATOB, BHIBOJAOB M 000 OIICHMIA;

IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IMPOLECCA, a TAKKE BBIABUTATH IMPEIIOIOKEHUS O €ro Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIISITh HEJJOCTATOYHOCTD U M30BITOYHOCTH MH(GOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJIsI PEIICHHUS 3aa4H;

BBIOWpATh, AHAIM3UPOBATH, CHUCTEMATH3WPOBATh W HHTEPIPETHUPOBATh MHPOPMAIHMIO PA3IWYHBIX BHAOB U (hopm
MpEeACTaBICHNUS;

BEIOWpaTh (HopMy TpeAcTaBieHHs WHPOPMAUA W WLTIOCTPUPOBATH pEIIaeMbIe 33/Jadd CXEMaMH, JharpaMMamu,
MHOM IpauKOi U UX KOMOUHAIUSIMY,

OIICHMBATh HAAEKHOCTh WH(POPMAIMK 1O KPUTEPHUSM, TMPEIIOKEHHBIM YUUTEIEM WIH CHOPMYIHPOBAHHBIM
CaMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



e BOCIPUHUMATHL U (POPMYIHMPOBATH CYXKACHUS B COOTBETCTBHHM C YCIOBUSMH M ILEISIMU OOILEHHUSA, SICHO, TOYHO,
IPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX TEKCTaxX, AaBaTh MOSCHEHMS MO XOAY pELIEHUs
3a/1ayu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

e B XO0/€ OOCYXJEHHUs 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYKJaeMOH TeMbl, MpoOJeMbl, pelaeMol 3aaaud,
BBICKa3bIBaTh WJI€W, HALICJICHHbIE Ha IOMCK pPEIIeHHs, COMOCTaBISATH CBOMU CYXKJACHHUS C CYXICHUSAMH IPYrHX
YYaCTHUKOB Juayiora, oOHapy>KMBaTh pa3ivude M CXOACTBO NO3UIMH, B KOPpPEKTHOM Qopme QopMyInpoBaTh
pa3HOrIacus, CBOU BO3PAXKECHUS;

e TMPEACTABIATh PE3YNbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, HCCIIEIOBAaHUs, MPOEKTa, CAMOCTOSTENIbHO BHIOMpAThH
(opMat BBICTYIIEHUS C YUETOM 3aJ1ay MPE3eHTAIMN U OCOOCHHOCTEN ayIUTOPHH;

e T[IOHMMATh W HCIOJB30BATH MPEUMYILECTBA KOMAHAHOW M WHIMBUAYAJIbHOW pabOThl NMpU pPEIICHUH Y4EeOHBIX
MaTeMaTHYECKUX 3a/1a4;

e TPUHUMATH LI€TTb COBMECTHOM JI€ATENbHOCTH, MIIAHUPOBATh OPraHU3aLMI0 COBMECTHOU PabOThI, pacipenessiTh BUJIbI
paboT, JoroBapuBaThCs, 0OCYKIATh MPOLIECC U PE3YNbTAaT paboThl, 0000IATh MHEHHUSI HECKOJIBKUX JTIOJIEH;

e yYacTBOBaTh B TPYyNMHoBBIX (opmax paboTel (0OCyXkAeHHs, OOMEH MHEHHMSMH, MO3TOBBIE IUITYpPMBI U JpYyTHE),
BBITMIOJHATH CBOIO 4YacTh PabOThl U KOOPAMHUPOBATH CBOU JEHUCTBUS C JPYTMMU WICHAMH KOMAaHbI, OIICHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

e CaMOCTOSITENIbHO COCTABJIATH IJIaH, aITOPUTM PEIICHUS 3a7a9u (WM €T0 YacTh), BRIOMPATh CIIOCO0 PEIIeHUs ¢ YIETOM
UMEIOIIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUN C
y4€TOM HOBOM HH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII UHTEJLIEKT:

e BIIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIECCa U PE3YNbTaTa PEIICHUS MAaTEMATHIECKON 3a1a4H;

e TPEABUACTH TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYThH MPHU PEIICHUH 3a]1a4l, BHOCUTh KOPPEKTUBHI B IESITEILHOCTh Ha
OCHOBE HOBBIX 00CTOSATEIHCTB, HAWJACHHBIX OMUOOK, BHISIBICHHBIX TPYAHOCTEH;



e OLEHUBATh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH IIOCTABICHHOM LIETUM U YCIOBHUSM, OOBICHATH NPUUYHHBI
JOCTUKEHUS WU HEJTOCTUKEHUS LEIH, HAXOAUTh OMMOKY, TaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 kiacce oOydaromuiics NOTYyYUT CIEAYIONIME TPEAMETHBIE PE3YJIbTATHI:

Yurars nHOpMaUIO, IPEICTABIECHHYIO B TaOIUIAX, HA AMarpaMMax, MpeACTaBIATh JaHHbIE B BHUJIE€ TaOJIUL, CTPOUTH
auarpaMMsbl (CTOIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE) IO MacCHMBaM 3HAYEHUU.

OnuceiBaTh M MHTEPIPETUPOBATH peEabHBIE YUCIOBBIE JaHHBIC, MPEJCTaBICHHbIE B TaOJUIaX, Ha JUarpaMmax,
rpaduxax.

Hcnonb3oBaTh 1151 ONUCAHUS JIAHHBIX CTATUCTUYECKUE XapaKTEPUCTHUKU: CpellHee apudmeTrueckoe, MeauaHa,
HauOoJbIIee U HAMMEHbIIIee 3HAaUeHUSI, pa3MaXx.

WNmeTs mpencTaBieHUe O ClydyalHONM M3MEHYMBOCTH Ha MpUMepax IeH, (PU3NYecKuX BEIHYMH, aHTPOTOMETPUUYECKUX
JTAHHBIX, UMETh MPEJICTABJICHUE O CTATUCTUYECKON YCTONYMBOCTH.

K xoniry oOyuenus B 8 kiacce o0ydaromuiics NOTYyYUT CIEIYIOUIUE TPEIMETHBIE Pe3yIbTaThI:

N3BnekaTs ¥ npeoOpa3oBbIBaTh MHPOPMAIIUIO, PEACTABICHHYIO B BUE TaOJIHI], [UarpaMm, rpaduKoB, MPEICTaBIsATh
JaHHBIE B BHUJIC TAOJIUII, TUarpaMM, rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATHCTHMUYECKHX TOKa3aTeNiel: CpeIHMX 3HAYCHUN M Mep paccenBaHUs (pa3max,
JTUCTIEPCHS] 1 CTAHJIAPTHOE OTKJIOHEHHE).

HaxomuTh 4YacTOTHI YHCIOBBIX 3HAYEHWM M YaCTOTHI COOBITMA, B TOM 4YHCJE II0 pe3yibTaTaM H3MEpPEHUU W
HaOJI0IeHUI.

Haxoauth BepOsSTHOCTH CIy4YallHBIX COOBITUI B ONBITAX, 3Hasl BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B
OTBITaX C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITUSMH.

Hcnonp3oBaTh rpadudeckre MOACIU: AEPEBO CIy4yaifHOro SKCIIEpUMEHTA, TuarpaMMBbl Diifiepa, YiucioBast mpsmasi.

OmnepupoBaTh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, BBIMOJHATH ONEPALMU HAJl MHOXECTBAMH: OOBEAMHEHUE,
nepecevyeHue, JOMOIHEHUE, IEPEUUCIISITh JIEMEHThI MHOKECTB, TPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduyeckoe MpeICTaBICHHEe MHOKECTB U CBA3EH MEXy HUMHM JIJIsl ONMUCAHMSI TIPOIIECCOB U SIBJICHUI, B
TOM YHCJIE IPU PEUICHUH 33]a4 U3 APYTUX YUYEOHBIX IPEIMETOB U KYPCOB.



K koniy o0yuenus B 9 kiacce o0ydyaromuiics NOTYyYUT CIEAYIOUME IPEIMETHBIE PEe3yIbTaThI:

W3Bnekates U npeoOpa3oBbIBaTh HH(POPMALIHUIO, TIPEICTABIEHHYIO B Pa3IMYHbIX HCTOYHHMKAX B BUJE TaOJUL, TUArPAMM,
rpaduKoB, IPeICTAaBIATh JaHHBIE B BUE TaOIUL, AMarpamMmm, rpad)uKoB.

Pematpe 3agaun opraHM30BaHHBIM NEPeOOPOM BapUAHTOB, a TAKXKE C HCIOJIH30BAHUEM KOMOWHATOPHBIX MpaBUI U
METOJI0B.

Hcnonb3oBaTh onucaTelbHbIE XapaKTEPUCTUKU JIJIi MACCHUBOB YHCIIOBBIX JAHHBIX, B TOM YHUCJIE€ CPEJHUE 3HAUCHHS U
Mepbl pacCeuBaHUSI.

HaxoauTe yacToThl 3HaYEHUI U 4aCTOTHI COOBITHS, B TOM YHCJIE€ TIOJB3YSACh pe3ybTaTaMy NPOBEAEHHBIX U3MEPEHUN U
HaOJII0ICHU.

HaxoauTe BepOsSTHOCTH CIy4ailHBIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM YHCJIE B OMBITAX C PAaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX UCTIBITAHUM 10 IEPBOTO YCIexa, B cepusx ucneiTanuii bepuysm.

NmeTts npencraBieHue o0 CIly4aiiHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEH.

HmeTs npeacTaBieHne 0 3aKoHe OOJIBIIUX YHUCET KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B CIIy4yallHOW U3MEHUYHUBOCTH U O
POJIH 3aKOHa OOJIBLIMX YHMCEN B IPUPOJIE U OOILIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Kontpoas | Ilpaktu (undposbie)
Ne n/m pa3jaesioB U TeM OcHOBHBIE BHbI
Bcero | Hble YyecKue oOpa3oBaTe/bHbIE
NPorpamMmbl NeiTeIbHOCTH
padoThI padoThI pecypchl
N3yyenne TeopeTnyeckux
3HAHUWM, pelICHNE 3a/1a4 U
BBITIOJTHEHHUE TPAKTHIECKUX
paboT. DTH BUABI
[IpencraBnenue bubnuoreka [JOK
7 2 JIeSITETLHOCTH CBSI3aHBI C
JTAaHHBIX https://m.edsoo.ru/7f415fdc . .
paboroii ¢ mHbopMmaIue,
MPEACTABICHHON B pa3JIMYHBIX
dbopmax: B Buje TaOIHII,
JIuarpamm, rpadukoB.
N3yuenne onucarenbHOM
CTaTUCTUKH (JIECKPUITUBHON
CTaTHCTUKH ) HAIIPABJICHO
OnucarenbHas bubnuorexa [JOK
8 1 Ha ynopsa0o4uBaHue U
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
MIPEACTABICHUE SMIUPUUECKUX
JTAHHBIX B YOOHOW W TIOHATHOM
dopwme.
. N3yyeHne TOHATHM, pellIEeHHE
Cnyyvaitnas bubnuotexa [IOK ’
6 1 3a/1a4y ¥ TPEJICTaBIICHHUE
W3MEHYUBOCTD https://m.edsoo.ru/7f415fdc
JAHHBIX C MIOMOIIBIO TPa(UKOB.
BBenenue B Teoputo 4 bubnmnorexa [JOK Wzydenue Teopuu rpados,
rpacdoB https://m.edsoo.ru/7f415fdc pelIeHue 3a/1a4y ¢ uX MOMOIIIbIO



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

U UCCIIEJIOBATENbCKUE IIPOEKTHI,
MOCBSIIEHHBIE IPUMEHEHUIO
Teopuu rpadoB B 3a/1a4ax 1o
TEOPUU BEPOSTHOCTEN

BepostHocTs 1

bubmnorexa IJOK

N3yuyenue onpeneneHui,
pPacy€Thl U OLEHKY

JacToTa CIy4alHOTO 4
i https://m.edsoo.ru/7f415fdc BEPOSITHOCTH C IIOMOIIIBIO
CcOOBITHS
JacToT.
IloBTOpEHNE MOHITHUIM,
Oo6o06111EHNE, p
bubnuotexa [JOK M3yYECHHE METOJIOB PEIICHUS
CHCTEMAaTHU3aLUS 5
. https://m.edsoo.ru/7f415fdc 3a7a4 U aHaJIu3
3HAHUH }
3aKOHOMEPHOCTEH.
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBanue
Kontpoas | IlpakTn (undposbie)
Ne n/m pa3iesioB U TeM OcHOBHBIE BHbI
Bcero HbIE YyecKue oOpasoBaTebHbIE
NPorpamMmbl NeATeIbHOCTH
padoThI padoTsI pecypchl
PabGoTa ¢ Tabnumnamu,
JuarpaMmamMu U rpaduxkamu.
Brruncnenue cpegnero
apu(pMETHIECKOTO, METUAHBI,
pa3maxa, HauOOJIBIIIETO U
[ToBTOpEeHUE 4 bubnuotexa [JOK HaWMEHBIIIETO 3HAYCHUI Habopa
Kypca 7 Kiacca https://m.edso0.ru/7f417fb2 YHCIIOBBIX JaHHBIX
[Ipumeps! ciryyaliHOM
M3MCHUYHUBOCTH.
Penrenue 3agau Ha HaX0KACHUE
BEPOSTHOCTEH 3JIEMEHTAPHBIX
COOBITHIA
AHaJIN3 JTAHHBIX C IOMOIIBIO
OnucarenpHast CTaTUCTUYECKUX MOKa3aTeNeH,
CTaTUCTHKA. 4 bu6mmoreka [IOK MPEJICTABIICHNE TAHHBIX B
PacceuBanue https://m.edsoo.ru/7f417fb2 yI00HOM BHJIE U U3YUYCHHE
JTAHHBIX CTerneHu pazopoca 3HAaYCHHI
OTHOCHUTEJILHO LIEHTpA.
N3yyeHnne mnoHSTHI, oniepanuii
M 4 bubmorexa [IOK
HOXECTBa HaJl MHOKECTBAMH U PEILICHUE
https://m.edsoo.ru/7f417fb2 P
3a/1a4, CBS3aHHBIX C HUMH
BepostHocTh 6 1 bubmorexa [JOK N3yuyeHue moOHATHUS CIy4ailHOTO

CIIy4aitHOTO

https://m.edsoo.ru/7f417fb2

COOBITHS, KJTACCU(PUKAITUIO



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

CcOOBITUSL

COOBITHI, pacuéT BEPOSATHOCTU U
NPUMEHEHHE TEOPUHU B
pPa3IMYHBIX 00JIACTSX.

N3ydyeHrne OCHOBHBIE MOHATHS
Teopuu rpadoB, 3aKpENUThH
3HAHUA pelIeHUEM 3a1a4 U

YACOB II10 ITPOTPAMME

Bsenenne B bubmmoteka IIOK
4 HCCIIEI0BATh BO3MOKHOCTH

Teopuio rpados https://m.edsoo.ru/7f417fb2
pUMeHeHUs rpadoB A
peIIeHUs 3a/1a9 110 TCOPHH
BEPOSTHOCTEM.
PaccmoTtpenne cirydaiftHOTO
COOBITHS — HMCXO0/JIa CIIy4aitHOTO

. HKCIEPUMEHTA, KOTOPBIA MOKET
Crnyuaiinpie bubnuoreka [JOK . .
8 MIPOU30UTH WJIM HE IPOU3OUTH.

COOBITUSI https://m.edsoo.ru/7f417fb2 N
N3yyeHnue BUIIOB COOBITHIA:
HECOBMECTHBIE U
MPOTUBOIOJIOKHBIE

O6o0menue, [ToBTOpEHME MOHATHIA, U3YUCHUE

cUCTeMaTH3aIus 4 bubmmorexa [TOK METO/IOB peuIeHUs 3334 U

. https://m.edsoo.ru/7f417fb2 p .
3HAHUH aHaJINU3 3aKOHOMEPHOCTEH.
OBILEE KOJIMYECTBO 34



https://portal.tpu.ru/SHARED/g/GSHEVELYOV/teacher_work/TWMS/Tab/TVMS_UP.pdf
https://portal.tpu.ru/SHARED/g/GSHEVELYOV/teacher_work/TWMS/Tab/TVMS_UP.pdf
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KoanuecTBo 4acoB DJIEKTPOHHbBIE
HaumeHoBaHue
Kontpoas | Ilpaktu (uudposrbie)
Ne n/m pa3aeyioB M TeM
Bcero | HbIe YyecKue o0pa3oBaTte/ibHbIE OcHOBHBIE BU/IbI 1eATeIbHOCTH
NPorpamMmbl
padoThI padoThI pecypcsl
1 [ToBTOpEHUE 4 bubmuoreka [JOK
Kypca 8 Kimacca https://m.edsoo.ru/7f41a302
N3yuenne mnoHATHI, METOJIOB U
perieHue 3a/1a4, CBA3aHHBIX C
DNEeMEHTHI bubnuoteka [JOK N
2 4 1 [MOJICYETOM KOJIMUECTBA
KOMOMHATOPUKHU https://m.edsoo.ru/7f41a302 .
KOMOWHAIIWA, TIEPECTAaHOBOK U
pa3MenieHui
N3yuenue monsTHSA, GOPMYI U
perieHue 3a/1a4, CBA3aHHBIX C
3 I'eomerpuueckas 4 bubmuoreka [IOK B3aUMHBIM PACIIOJIOKEHHEM
BEPOSITHOCTh https://m.edso0.ru/7f41a302 Tr€OMETPpUUECKHUX (PUTYp, CIydaitHO
pa3MeIIEHHBIX Ha INIOCKOCTU WU B
IIPOCTPAHCTBE.
4 UcnbiTanus 5 1 bubmuoreka [IOK N3yueHue cxembl NOBTOPHBIX
bepnynau https://m.edso00.ru/7f41a302 HE3aBUCUMBIX MCIBITAHUN
. N3yyenue tuma ciryyaiiHbIX
Cnyyvaitnas bubnuoreka [JOK 7 .
5 6 BEJIMYUH: TUCKPETHBIX M HENPEPBIBH
BEJINYMHA https://m.edsoo.ru/7f41a302
BIX.
O6o06meHue, bubnuoreka [IOK
6 10 1
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO 34 1 5
YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/7f41a302
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