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HOACHUTEJBHASA 3AIIMCKA

B coBpemenHoM nudpoBOoM MHpE BEPOSATHOCTh M CTATHCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTh, KaK C TOYKU 3PEHHS MPAKTUYECKUX MPUIIOKEHUH, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOUMOM KaxJA0My uesioBeKy. Bo3pacTtaeT uucio
npodeccuii, npu OBIaACHUN KOTOPHIMU TpeOyeTcsi Xopoiias 0a30Basi MOArOTOBKA
B 00JacTu BEpPOSATHOCTH U CTAaTHUCTUKM, Takas TWOJATOTOBKAa BaXHa I
MPOAOHKEHUS 00pa30BaHUs U JIJIsl YCIEIIHON MPOPEeCCHOHATBHON Kapbhephl.

Kaxxp1i1 yesnioBek MOCTOSIHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHBIX. A J1711 000CHOBAaHHOIO MPUHATHUS PEUICHUS B YCIOBUSIX HEOCTATKA
WM U30bITKAa WH(POpPMAITMKM HEOOXOAMMO B TOM YHCIIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIICHHE.

NMeHHO T03TOMYy OCTpPO BCTaja HEOOXOJUMOCTh C(HOPMUPOBATH Y
oOy4Jaroruxcsi QyHKIIMOHATEHYIO TPAMOTHOCTb, BKITFOUAIONIYIO B Ce0sl B KaUueCTBE
HEOThEMJIEMOM  COCTAaBJISIONIEH  yMEHME  BOCHPUHUMATh M KPUTHYECKH
aHAIM3UPOBaTh MH(OPMAIUIO, MPECTABICHHYIO B pa3IMUHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTUX pEaIbHBIX TMPOIECCOB U 3aBUCUMOCTEM,
MPOU3BOIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIMIAMH cOOpa, aHAIu3a U
MpECTaBICHUs] JAaHHBIX M3 Pa3IUYHBIX chep KU3HU OOIIecTBa U TOCyIapCcTBa
npuoOiaeTr oOydamlmmxcsd K OOILIECTBEHHBIM HHTepecaMm. M3ydeHue oOCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKA OpraHU3alMM Iepedopa M Mojacuéra 4vuciia
BapUaHTOB, B TOM YHCJI€ B MPUKJIAJHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOPHH
rpadoB co3aaéT MaTeMaTHUYECKU QPyHIaMEHT JJ1s1 (POPMUPOBAHUS KOMITETEHIIN B
obOnactu UHPOPMATUKU U UGPOBBIX TeXHOJOTuH. [Ipn M3y4eHUM CTAaTUCTUKHU U
BEPOSITHOCTA 00O0TallalTcsl MpPEACTaBlIeHUsT OOyYaroluIMxcsi O COBPEMEHHOU
KapTUHE MHUpa M METOJlaX €ro HccienoBaHus, (opMUpyeTcs MOHUMAaHHUE POJIU
CTaTUCTUKH KaK UCTOYHHKA COLMATBHO 3HAYMMOUN HH(POPMAIIMH U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBeTcTBUM € AaHHBIMHM LIEJISIMU B CTPYKTYpE MpOrpamMMbl Y4eOHOIO
Kypca «BeposTHOCTh M CTaTUCTHKa» OCHOBHOI'O O0IIEro oOpa3oBaHUs BbIJIEICHBI
CIIeyIoIIre coAepKaTenbHO-MeTonnyeckue auHuu: «llpencraBieHne naHHBIX U
omnucareibHasi CTaTUCTHKAY, «BeposTHOCTEY, «D1eMEeHThl KOMOMHATOPUKIY,
«BBenenue B Teopuro rpadoBy.

Copepxanne muauu «lIpencrapnenne JaHHBIX U OMHUCATENbHAS CTATUCTHKA
CIIY’KUT OCHOBOM i (hOPMHUPOBAHMSI HABBIKOB pabOThl C HHPOpMaLUEH: OT
YTeHUS] W MHTeprnpeTanuu uHOpManuu, NpeNCcTaBleHHON B Tabiuuax, Ha
auarpaMmax W rpadukax, g0 cOopa, MpEACTaBICHUS M aHajdu3a JaHHBIX C
MCIOJIb30BAaHNEM CTATUCTUYECKUX XapaKTEPUCTUK CPETHUX U PACCEHBAHMSL.



Pabotas ¢ naHHbiMH, OOydaromiuecss y4yaTcsl CUMTBHIBATb M HHTEPIPETUPOBATH
JAHHBIE, BBIABUrATh, apTyMEHTUPOBATh U KPUTUKOBAThb MPOCTEUIINE TUIIOTE3BI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIUMH W3MEHYMBOCTb, U OLEHUBATH HX
BJIMSIHUE HA PACCMATPUBAEMBbIE BEJTMYUHBI U ITPOLECCHI.

NHTYynTHBHOE NPENCTABICHUE O CIy4alHOM W3MEHYHMBOCTH, MCCIECIOBAHHE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHMBUPYIOLIEH OCHOBOW JUIS
U3YUYEHHS] TEOPUU BEPOSITHOCTEH. bounbllioe 3HAYEHHE HMMEKT NPAKTHYECKUE
3a/1aHus1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMH.

[lonsiTe BEpPOSITHOCTH BBOAMUTCA KaK Mepa MpaBAONon00Us CIy4yaifHOTO
coOpitusa. Ilpm wu3ydeHun y4yeOHOro Kypca oOydaromuecs 3HAKOMSTCS C
NPOCTEUIIMMHA  METOJAMHU  BBIYMCIICHUSI  BEPOATHOCTEW B  CIyYalHBIX
DKCIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIIEMEHTAPHBIMU UCXO/IaMHU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh U PelllaTh 00Jiee CIIOKHbIC
3amaun. B ydeOHBIN Kypc BXOISIT HadajdbHBIE MPEACTABICHHUS O CIy4alHBIX
BEJIMYMHAX U UX YHUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAlOUIMXCS C
MHOXECTBAMU M OCHOBHBIMHU OIIEpaLMSIMUA HaJ MHOKECTBAMH, pacCMaTPUBAKOTCS
OpUMEpPbl IPUMEHEHUS U1l PELICHUs 3aJad, a TAKXKE HCIOJb30BaHUS B JIPYTHX
MaTEeMaTHYECKHUX KypcaxX U yYEOHBIX MpeIMeTax.

B 7-9 knmaccax usywaetcst yueOHBI Kypc «BeposTHOCTb W CTaTUCTUKA», B
KOTOPBIM  BXOIAT paszgensl: «lIpencraBienne AaHHBIX W ONKCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DleMEeHThl KOMOMHATOpPUKW», «BBeneHue B
Teoputo rpadoBy.

Ha usydenue yuebHOro Kypca «BeposSTHOCTh U cTaTHUCTHKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 4daca (1 gac B Henemwo), B 8 kinacce — 34 yvaca (1 gac B
Heneno), B 9 kiacce — 34 gaca (1 yac B Heneio).



COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBneHue JaHHBIX B BUAE TaONMll, AUarpamm, rpa@ukoB. 3anoJHEHUE
Ta0NWIl, YTEHWE U TMIOCTPOSHHWE auarpamMMm (CTOJIOMKOBBIX (CTOMOYATHIX) W
KpYyroBbIxX). UTeHne rpaukoB peanbHbIX IpoleccoB. M3pnedenue nudopmanuu u3
JIUarpaMM U TaOJIMIL, UCTIOIb30BaHUE U MHTEPIPETALIUS IAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTnyeckoe, MeAuaHa, pa3Max,
HamOoJbIllee M HaWMEHbIIee 3HAYCHUs Ha0opa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

Cny4yaiiHbIl 3KCIIEpUMEHT (OIBIT) M cliydaiiHoe coObiTHe. BeposTHOCTh H
yacToTa. Pojib MaloBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oOuiecTBe. MoHeTa U urpajibHast KOCTb B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenb BepmmHbl. Yucino pédbep u cymmapHas
crenenb BepuinH. [IpencraBnenue o cBssHoctu rpada. Llenu m nukisl. [lytu B
rpadax. O6xon rpada (ditnepoB nyth). IIpeacraBieHne 06 OpHUEHTHUPOBAHHOM
rpade. Pemenue 3a1au ¢ momoribio rpados.

8 KUIACC

[IpencraBneHue qaHHBIX B BUJE TaOJMUII, AUArpaMm, TpaduKoB.

MHOXK€ECTBO, 3JEMEHT MHOXECTBA, MOAMHOXKecTBO. Omnepanuu Hax
MHOKECTBaMHU: OOBEAMHEHUE, MepeceueHue, nomnoiaHeHue. CBoHcTBa omnepanui
HaJl MHOXKECTBAMHU: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, PACIPENEIIUTEIBHOE,
BKJItoueHus. lcnosp3oBaHne rpauueckoro NpeACTaBICHUS MHOMKECTB s
ONMCAaHMS PEAIBHBIX ITPOLIECCOB U SABJICHUM, IIPU PEIICHNUN 3a/1a4.

N3mepenne paccenBaHus AaHHBIX. J(Mclepcus M CTaHIAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

OnemMeHTapHble COOBITHS CilydalHOro onblTa. CiydaiiHble  COOBITHSL.
BepositHoctn  coObiTuii.  OnbITBI € PaBHOBO3MOXKHBIMHM  3JIEMEHTAPHBIMU
coOprTusaMU. CaydaitHbiii BEIOOp. CBSA3b MEXKIY MAJOBEPOSATHBIMHU U MPAKTHYECKU
JOCTOBEPHBIMH COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYyKeE.

Hepeo. CBolicTBa JIE€pEBbEB: EIMHCTBEHHOCTb IIyTH, CYLIECTBOBAaHUE
BUCSYEN BEpIIMHBI, CBSA3b MEXKIY YMCIOM BEpHIMH U uucioM pédep. IlpaBuio
yMHOkeHUs. Pemienue 3a7a4 ¢ ToMOIIbio rpagosB.

[IpotuBononoxkueie coObiTusA. [uarpamma Diinepa. OObeauHEHHE WU
nepeceueHne coObiTuil. HecoBmecTHble  coObiTusA. Dopmyna  CIOKEHHS
BEPOSITHOCTEW. Y CIIOBHAs BEPOATHOCTh. [IpaBuino ymMHOxkeHus. HezaBucumsbie
coOriTud. [IpencraBieHue skcriepuMeHTa B BUJIE AepeBa. Pemienue 3a1a4y Ha



HaXO0XJICHUE BEPOSITHOCTEN C MOMOIIBIO JIEPEBA CIY4allHOTO AKCIEPUMEHTA,
nuarpamm Jitepa.
9 KJIACC

[IpencraBnenne JgaHHBIX B BHAE TaOMUL, JuarpamMm, rpaguKoB,
MHTEpIIpEeTalus JaHHBIX. YTeHue U MOoCTpoeHue Tabiaul, quarpamm, rpadukoB mo
peaJbHbIM JTaHHBIM.

[TepectanoBku u (pakropuan. CodeTaHust U YUCIO COUETaHHUM. TPEyrobHUK
[Tackans. Pemenue 3aau ¢ UCMOJIb30BaHUEM KOMOUHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. CiydailHbIi BbIOOpP TOUKH M3 (UTYpHI HA
NJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanue. Ycenex u Heyaada. Cepusi HMCIBITAaHUM O NEPBOro ycrexa.
Cepust ucnbiTanuii bepHynau. BeposTHOCTH COOBITHH B CepUU  HMCIHBITAaHUN
bepnyinu.

CrnydaiiHasi BeJIMYMHA WM pacHpeliesieHue BEpOATHOCTEH. Maremarnueckoe
oxupanue U gucnepcus. [lpumepsl  MaremMaTH4eCcKOro  OXUIAHUS — Kak
TEOPETUYECKOTO CPEIHETO 3HAYCHMS BEIMYMHBL. MaTremMaTH4ecKoe OXHUIAHUE U
JUCIIEPCUsl  CIyYallHOW BEJIIMYMHBI «YUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepuymmy.

[Tonsitne o 3akoHe GONBIMX uyncen. M3MepeHne BEpOATHOCTEH C MOMOIIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YKCEI B IPUPO/IE U 0OIIECTBE.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD U CTATHUCTHKA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS MPOTrpaMMbl Yy4eOHOTO Kypca
«BepoATHOCTD M CTAaTUCTUKA) XapAKTEPHU3YOTCH:

1) naTpuoTHYeCcKOe BOCIIUTAHME:

IIPOSIBJICHMEM HMHTEpeca K MPOLUIOMY M  HACTOSAIIEMY POCCHHUCKON
MaTe€MaTUK{, UEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSM  POCCHUKCKHX
MAaTEMATUKOB U POCCHUMCKOM MAaT€MaTUYE€CKOW IMIKOJIbI, K HCHOJIb30BAHUID ITUX
JOCTH)KEHUM B IPYTUX HAyKaX U MPUKIAIHbIX cepax;

2) rpaskaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00sI3aHHOCTEN Tpa)xKIaHUHA U pealn3aluu ero
mpaB, TMPEACTAaBICHHEM O MaTeMAaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHMS
Pa3INYHBIX CTPYKTYp, ABJIECHUH, MPOLEAYp TPaKJaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIEeM, CBI3aHHBIX
C TMPAaKTUYECKHUM IPUMEHEHUEM JIOCTHKEHUN HAayKH, OCO3HAHHEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIMUIIOB B IESITENBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIMTAHHE:

YCTAaHOBKOMI Ha AaKTMBHOE Yy4YacTME B PEIIEHUHM NPAKTHUYECKUX 3a]a4y
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHHEM BAXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHMsl Ha MPOTSKEHUH BCEU KHU3HU JJIS YCHEHIHONW MpodecCHOHaIbHON
JESATEIBHOCTH U PA3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIYAIbHOU TPAEKTOPUHU 00Pa30BAHMS M )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4YeCKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOIIMOHAILHOMY W 3CTETHYECKOMY BOCIHPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PEUIeHUH, pacCyX JACHUI, YMEHHUIO BUJIEThb
MaTeMaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTaUMel B JECATEIbHOCTH HAa COBPEMEHHYK CHUCTEMY HAayYHBIX
IpEeICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOABI U
oOlecTBa, MOHUMAHMEM MAaTEMAaTHYECKOW HayKu Kak cepbl 4YeloBEeUeCKOou
NEeATEIbHOCTH, 3TANOB €€ pa3BUTUA W 3HAYUMOCTU JUISl Pa3BUTHUS LMBHIM3ALIH,
OBJIAJICHUEM SI3bIKOM MATEMATHKW U MATEMAaTHYE€CKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHUS MHPA, OBJAJECHUEM NPOCTEUIIMMHU HAaBbIKAMH HCCJIENOBATENBCKON
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpPMHPOBAHHME KYJIbTYPblI 310POBbSl H
IMOIMOHAJIBLHOTO 0JIArONOJTyYHs:

FOTOBHOCTBHIO TMPHUMEHSITh MATEMATUYECKUE 3HAHUS B HHTEPECaX CBOETO
30POBbS, BEACHUSA  370pOBOro oOpaza JKM3HU  (370pOBOE  IMTAHME,
COQTaHCHPOBAHHBIN PEXUM 3aHITHH © OTAbIXA, peryispHas (undeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA pediekcuu, TpU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHME:

OpPUEHTALIMEN HA TPUMEHEHHE MAaTEeMAaTHUUYECKUX 3HAHHUM U1l PELICHUS 3a7a4
B 00JaCTH COXPAHHOCTH OKPYXKAIOIIEH cpeapl, IUIAHUPOBAHUS TIOCTYIKOB W
OLCHKA HX BO3MOXHBIX MOCIEACTBUU [JI OKPYXKAIOWIEH Cpelbl, OCO3HAHUEM
100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelieHus;

8) apanranusa K U3MEHAWIIMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeasbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUAX HEONPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOW JEATEIIBHOCTH
HOBBI€ 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh UCH, TOHITHS, TUTIOTE3bI 00 0OBEKTAX U SABJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaThb Je(GUIUTHl COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEW, IIIAHUPOBATH CBOE PA3BUTHE;

CITIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYH)  CHUTYyallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30OB, TPEOYIONMIMI KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIE peIIeHUusT W JeHCTBUS, (OPMYIUPOBATh U OICHUBATH PUCKU H
MOCJEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBbIE YHHBeEPCcAJIbHbIE Y4eOHbIE 1eiCTBUS

Ba3oBble Jjoruyeckue a1eiicTBUA:

e BBUIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKUM MATEMaTUYECKUX
00BEKTOB, TOHATHA, OTHOIICHUH MEXAY TMOHATHIMH, (OPMYIUPOBATH
ONpPENCICHNUS]  TMOHSATHUM, YCTAHABIMBATH  CYIIECTBEHHBIA  IPU3HAK
KjaccuuKaluyu, OCHOBaHUS i1 OOOOIIEHWS W CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTr0 aHAJIN3A;

e BOCIPUHUMATH, (QOPMYIHpPOBATH H  TPEOOPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, CIUHUYHBIC, YaCTHBIE W 0OIIue,
YCJIOBHBIE;



e BBIABIATH  MaTeMaTHUYeCKUe  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJCHHUAX U YTBEPIKICHUSIX,
HpeJiarath KpUTEPUU JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH U POTUBOPEUHIA;

e J€NaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHUKH, NEAYKTHBHBIX U
MHIyKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHHI IO aHAJIOTUH;

e pa3dupaTh AOKa3aTENbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUN (IIpsIMbIE U OT
HIPOTUBHOTO), MPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTeNIbCTBA
MaTeMaTH4ecKkux (akToB, BBICTpaMBaTh AapryMEHTAlMI0, TMPUBOIUTH
IpPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CHocoO pemieHUs ydyeOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB peElIeHHs, BHIOMpATh Hauloyiee TMOAXOAAIUMNA C Yy4ETOM
CaMOCTOSITEJIEHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKie 1eiCTBUA:

e HCIOJB30BaTh BOIPOCHI KaK HCCIEIOBATENbCKUM HHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLUIUE MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIFHO ~yCTAHABIMBAaTh MCKOMOE U JaHHOE, (HOpPMUPOBAThH
TUIIOTE3Y, APIYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHUE;

e TPOBOJUTH IO CaMOCTOSITEJIbHO COCTAaBIEHHOMY IUJIaHy HECJIOXHBIHI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEHN
MaTeMaTH4eCKOTo 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

e CaMOCTOSATENILHO (OPMYJIMPOBAaTH OOOOIIEHUS M BBIBOABI IO PE3yibTaTam
NPOBEAEHHOTO HAOMIOJCHUs, HMCCIEIOBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJbTaTOB, BEIBOJAOB U 000O0ICHU;

e TIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecCa, a TaKXKe BBIABUTATDH
HPEANOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pa6ora ¢ nngopmanmeii:

e BBIABJIATH HEAOCTATOYHOCTh M H30BITOYHOCTH HMH(OpPMAINH, JAHHBIX,
HEOOXOUMBIX JIJISl pELIeHHUS 3a/1a4U;

e BbIOMpaTh, aHANM3UPOBATH, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

e BbIOMpaTh (QopMy MpeACTaBICHUS HHPOPMAIMHM U HUIUTIOCTPUPOBATH
pellaeMble 3a7adyd CXeMaMH, JuarpaMMaMH, HHOW rpadukoil u HX
KOMOHMHAIHSIMU,

e OLIEHUBATh HAAE&KHOCTH HMHPOPMALUU IO KPUTEPHSIM, NPEATIOKEHHBIM
yUuTEeIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHHBepCAJIbHbIE YUeOHbIe AeiicTBUS:

e BOCIPHHUMATh U (POPMYITUPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBUSIMHU

M LEeTSIMHU OOILEHMS], SCHO, TOYHO, TPAMOTHO BBIPa)aTh CBOIO TOUKY 3PEHHUS



B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy PEIICHUS

3aJ1a4, KOMMEHTUPOBATh TIOJYyYEHHBINA PE3yIIbTAaT;,

B X0J/i¢ OOCYXXJICHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,

poOJIEMBI, perraeMoi 3a7a4n, BHICKA3bIBATh WJIEH, HAIICJICHHBIC HA TMOUCK

pEIICHHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMH JPYTUX

YYaCTHUKOB JMaiora, OOHApYKMUBATh pa3iMuie M CXOJCTBO TO3HIIHHA, B

KOppeKTHOU popme popmMyIrpoBaTh pa3HOTIACHUS, CBOU BO3PAKCHUS;

e TPEACTABIATH PE3YIbTATHI PEIICHUS 3a]]a4H, YIKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTA, CAMOCTOSATEIHLHO BRIOMPATh (hOpPMAT BRICTYIUICHHS C YUETOM 33729
MIPE3CHTAINHA U OCOOCHHOCTEN ayIUTOPHH;

e TIOHMMATh W WCIOJB30BaTh MPEUMYIIIECTBA KOMAaHIHOW U WHIAWNBUAYATbHON
paboThI IPH PEIICHNN YUYeOHBIX MaTEMAaTHIECKHX 3a7ad;

e TMPUHUMATH II€]h COBMECTHOU JCATEIHHOCTH, TUTAHUPOBATH OPTAaHU3AIHIO
COBMECTHOM paboThl, pacmpenensiTh BHIBI pabOT, JOTOBAPUBATHCS,
0o0CyXIaTh MPOIECC U pe3yabTaT paboThl, 00001MAaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

e y4yacTBOBaTh B TpynmoBbIX ¢(opMax paboTel (0OCYXIeHUS, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BBITIOIHITH CBOIO YacTh PaOOTHI
U KOODJAWHHPOBATH CBOM JCUCTBUS C JPYTUMU YJICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMU TPOAYKT IO KPHUTEPHUSIM,
chOpMyIIMPOBAHHBIM YYaCTHHUKAMU B3aWMO/ICHCTBUS.

PeryasiruBHbIe YHHUBepcaJbHbIe YUeOHbIe NeiCTBUSA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, ajJrOPUTM pEUIeHUs 3afauyd (WM €ro
4acTh), BBIOMpATh CIOCOO peHIeHHs C Y4ETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBaTb M KOPPEKTHUPOBATH
BapHaHTHI PEUICHHH ¢ y4€TOM HOBOM HH(pOpMaLHH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTE/JIEKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIeHUs MaTEMaTUYECKOM 3a1a4y;

e MPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPH PELICHUM 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalIEHHBIX OIUIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

e OLCHUBATH COOTBETCTBHE PE3YJIbTATa IEATEIBHOCTH IOCTABIECHHOW LENU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTH)KCHHUS WM HEIOCTHIXKEHUS LENH,
HAXOJUTh OMIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xonmy oOyuenuss B 7 KJjacce OOYy4arOMUNCA TOJTYYUT CICAYIONINE
MPEIMETHBIE PE3YIbTATHI:

Yutare uH(OpMaIUIO, TPEACTABICHHYIO B Tabiulax, Ha Jauarpammax,
NpPEACTaBlIATh JaHHbIE B BUJE TaOJHI], CTPOUTH JUArpaMMbl (CTOJOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MACCHBAM 3HAYCHUM.

OnuceiBaTh ¥ HHTEPOPETUPOBATH  pEAbHbIE  YUCIOBBIE  JIAHHBIE,
MIPEACTABJICHHBIC B TAOJIMITAX, HA AUArpaMMmax, rpadukax.

Hcnonp30BaTh M1 ONMCAaHUS AAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKH:
cpenHee apupMeTUYECKOoe, MeIuaHa, HaumOoJblIee M HaWMEHbIlEee 3HAYCHUS,
pa3max.

Nmets mnpencraBiaeHue O Clayd4alHOW HW3MEHYMBOCTM HA IPUMEpax IIEH,
(UBUYECKUX BEJIMYWH, aHTPOMOMETPUYECKUX JAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTHU.

K xoniy oOyuenuss B 8 KkJjacce o0Oydyaroluics TMOJY4YUT ClEAYIOLINE
IPEAMETHBIE PE3YIBTATHI:

W3Bnekate U mpeoOpa3oBbIBaTh WHGOPMAIHIO, MPEACTABICHHYIO B BUIE
TabnuI, nuarpamm, rpaduKoB, MPEICTABISATh JaHHBIC B BUJE TAOJHII, TUATPAMM,
rpaduKoB.

OnuceiBaTh JTaHHBIE C TMOMONIBIO CTATUCTUYECKUX IOKa3aTeseid: CpeaHux
3HAUYEHUN U MEP paccerBaHus (pa3Max, TUCIIEPCUs U CTAaHIAPTHOE OTKIIOHEHHUE).

Haxonuth 4acTOTHl YMCIIOBBIX 3HAYCHUI M YaCTOTHI COOBITHI, B TOM YHCIIE
0 pe3ybTaTaM U3MEPECHHUIA U HAOIIOCHUH.

Haxonutb BEpOSITHOCTU CIIy4allHBIX COOBITUN B OMbITax, 3Has BEPOSITHOCTU
AIIEMEHTAPHBIX COOBITHIA, B TOM 4YHCI€ B ONBITAX C PABHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBarhk rpaduyeckue MOJEIH: JEPEBO CIy4alHOTO 3KCIEPUMEHTA,
qyarpamMMbl Diiepa, YucaoBas Mnpsmasi.

OnepupoBaTh MOHSITUSMH: MHOXECTBO, IOJMHOXECTBO, BBINOJHATH
omepaly HajJ MHOXECTBAaMHU: OOBEIWHEHHUE, TIepeceueHue, JOMOJHEHHE,
MEPEUYUCTSATH 3JIEMEHTBI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOYECTB.

Hcnonp3oBath Tpaduyueckoe MPEACTaBICHHUE MHOXECTB W CBA3EH MEXIY
HUMH JIJI1 ONIMCAHMS TIPOLIECCOB U SIBJICHU, B TOM YKCJIE NPU PELICHUU 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KypPCOB.

K xoniy oOyuenuss B 9 KJjacce OOy4arOmUNCA TOTYYUT CICAYIONINE
MPEIMETHbBIC PE3YbTATHI:

W3Bnekate © mnpeoOpa3oBbIBaTh HMHQPOpPMALIUIO, TMPEICTABICHHYIO B
Pa3IMYHBIX MCTOYHUKAX B BHUJAC TaONWIl, AWarpamMm, rpaduKoB, MPEACTABISTH
JaHHBIEC B BUJE TaOJIMI], 1Uarpamm, rpauKoB.



Pemarp 3amaum opraHu3oBaHHBIM MEpPeOOpPOM BapHAHTOB, a TaKXKe C
UCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh OnMcaTENbHBIE XapPAKTEPUCTUKHM JUISI MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YMCJIE CPETHUE 3HAYEHUs U MEPBI PACCEUBAHUS.

Haxonutb 4acToThl 3HAYEHUI U 4acCTOTHI COOBITHS, B TOM UYHUCIIE MOJb3YSCh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOJIIOICHU .

Haxonutb BepOSITHOCTU CIy4ailHBIX COOBITHM B M3Y4YEHHBIX OIbITaX, B TOM
YHClie B OMbITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHUSIX
VCTIBITAHUM 10 TIEPBOIO YCIIEXA, B CEPUSIX UCTIBITAHUN bepHyIuIn.

NmeTs mnpencrtaBieHne O CIy4yalHOM BEIMYMHE W O PACHpPEIEIICHUH
BEPOSITHOCTEM.

HNmeTp mpencraBieHHEe O 3aKOHE OOJBIIMX YHCEN KaK O TMPOSBICHUH
3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
pUpOJIe U OOIIECTBE.
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAUJIBI 111 YHEHUKA

Marematuka. BepoaTHOCTb U cTaTUCTHKA. 7-9 Kiacchl. ba3oBblil ypOBEHb.
VYuebnuk. B 2- gactsax. ABrop(sl): Beicoukuit U.P., Smenko 1.B./ oz pen.

Smenxo U.B.

METOJINYECKUE MATEPHUAJIBI 1151 YUUTEJISA
Meroanueckue mocooue K MpeIMEeTHON JIMHUHA YI€OHUKOB 10 BEPOSITHOCTH U
craructuke U. P. Boiconkoro, M. B. Smenko nox pen. M. B. Smenko. — 2-¢

u3n., crep. — Mocksa : [Ipocsemenue, 2023.
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https://urok.1c.ru/library/mathematics/virtualnye laboratorii po matematike
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