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HHOACHUTEJIBHAA 3AIINCKA

B coBpemeHHOM 1M(GPOBOM MHpE BEpPOATHOCTh W CTAaTHCTHKAa NPUOOpETaloT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKHM 3pPEHUs NPAKTHUUECKUX IMPHIIOKEHHH, TaK M MX pPOJU B
o0pa3oBaHNM, HEOOXOJUMOM KaXIOMYy 4eloBeKy. Bospacraer umcino mnpodeccuit, npu
OBJIQICHUU KOTOpPBIMU TpeOyeTcs Xopoluas 0a30Basi MOATOTOBKAa B 00JIACTH BEPOSTHOCTH U
CTaTUCTHKH, Takas MOATOTOBKA BaKHA JJIsl NPOJOJDKEHUS OOpa3oBaHMA W JJIS YCICIIHOW
npodeCCHOHATILHON Kapbephl.

Kaxxnplii 4yenoBeK NOCTOSIHHO NPUHUMAET PELIEHUS Ha OCHOBE HMMEIOIIMXCSA Y HEro
JMAHHBIX. A 111 0O0OOCHOBAaHHOTO NPWHSATHS PELICHHUS B YCIOBUSAX HENOCTAaTKAa WM H30BITKA
uHpOpMaLMKM HEOO0XOAMMO B TOM YHCJIE XOpPOWIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

VMIMeHHO 1OATOMY OCTpPO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH y OO0YyYaroLIUXCs
(YHKIMOHAJIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0S B KauecTBe HEOTHEMJIEMOM
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMAThb M KPUTHYECKH aHAIM3UPOBaTh HH(GOpPMAIHUIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (opMax, IOHMMAThb BEPOATHOCTHBIM XapakTep MHOIHMX
pEAIbHBIX ITPOLECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH POCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4Yye€OHOM Kypc€ C OCHOBHBIMM IpUHIMIAMHU cOoOpa, aHaiu3a u
IpPEICTaBICHNUs JaHHBIX M3 Pa3MYHbIX cdep XU3HU OOIecCTBa M rocyaapcTBa IpuoOIiaeTr
oOyJaromuxcst K OOIIECTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH DPa3BHBAET
HaBBIKM OpraHM3aluu Iepebopa M MOJCUETa Yyuclia BapUAHTOB, B TOM 4YHCJIE B HPUKIAIHBIX
3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPHU TpadoB CO3MAET MaTeMaTHUECKUN (QyHITaMEHT IS
dopMHpOBaHUs KOMIETEHIMH B oOsiacTM HMHGOpPMATUKU U LUQPOBBIX TexHoJorui. Ilpm
U3YYEHUU CTaTUCTUKM W BEPOATHOCTH OOOralaroTCs MPEACTAaBICHUS OOydaroluxcs O
COBPEMEHHOM KapTHMHE MUpa U METOJaxX €ro MccieloBaHMs, (popMupyercs MOHMMaHUE POJIU
CTaTUCTHKH KaK MCTOYHMKA COLMAIBHO 3HAUYMMOW WHGOpPMAIMK W 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIJICHHUS.

B cootBercTBUM ¢ JaHHBIMH LEISIMH B CTPYKType HpOrpaMMbl Y4eOHOTro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOIO OOIIEro o0pa3oBaHMs BBIJEIEHBI CIENYIOIIUE
coJiepkaTebHO-MeToanueckre TuHuM: «lIpeacrapnenne 1aHHbIX U ONUcaTeIbHas CTaTUCTHUKAY,
«BepoarHocThy, «DneMeHTbl KOMOMHATOPUKKNY, «BBeneHne B Teoputo rpagoBy.

Copepxanne nuHuu «llpencraBieHue JaHHBIX W ONUCATENIbHAs CTATUCTUKA» CIYXKHUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOpPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uH(popmaluu, TMpeAcTaBICHHOW B TabnuIax, Ha [auarpaMmax u rpadukax, 110 cOopa,
IIPEJICTaBJICHNsS] U aHAJIN3a JaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUECKHUX XAPAKTEPUCTUK CPEAHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOyyaroluecss y4arcs CUMTHIBATh M WHTEPIPETHPOBATH
JlaHHBIE, BBIIBUIaTh, apryMEHTUPOBAaTb U KPUTHKOBATh NPOCTEMILINE T'MIIOTE3bI, Pa3MBILUIATH
HaJ (pakTOpamu, BHI3BIBAIOLIMMHI U3MEHUYUBOCTD, U OIICHUBATh UX BIMSHHUE HA paccCMaTpUBaeMble
BEJIMYMHBI U TPOLIECCHI.

NHTynTHBHOE  mIpeACTaBIeHME O  CIy4allHOM  M3MEHYMBOCTH,  HCCJIEJAOBAHUE
3aKOHOMEPHOCTEN M TEHIECHIMM CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOW Ul M3Y4YEHMsI TEOpUU
BEpOATHOCTEH. boinblioe 3HaueHHE UMEIOT MPaKTUYECKUE 3a/laHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEISIMH.

[TonsiTHe BEpOSTHOCTH BBOJAUTCS Kak Mepa Ipapaononolus ciaydaitHoro coositus. Ilpu
U3y4eHHH y4eOHOro Kypca o0y4aromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMH METOJIaMH BBIUMCIICHUS
BEPOATHOCTEH B CIIy4allHbIX IKCHEPHUMEHTaX C PaBHOBO3MOKHBIMH AJIEMEHTapHBIMHU HCXOJIaMHU,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee clIoXHbIE 3aauu. B
yueOHBI KypC BXOAST HayallbHbIE NMPEACTABIEHUS O CIy4YallHbIX BEJIMYMHAX U MX YHCIIOBBIX
XapaKTEpUCTHKAX.

B pamkax y4eOHOro Kypca OCyIIeCTBISIETCS 3HAKOMCTBO O0YUaIOLIUXCSl C MHOYKECTBAMU
Y OCHOBHBIMHU ONEPALMAMHU HaJl MHOXECTBAMM, PacCMaTPUBAIOTCS IIPUMEPHl IPUMEHEHUS IS



pelieHuss 3aJav, a TaKKe HCIOJIb30BaHUS B APYTUX MAaTeMaTHYECKUX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 kmaccax m3ydaercst y4ueOHBIH Kypc «BeposSTHOCTh M CTaTHUCTHKa», B KOTOPBIH
BXoIAT pasznensl: «lIpeicraBieHne NaHHBIX W OMHcCATeIbHAs CTAaTHCTHKA», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPHKNY, «BBeneHne B Teopuio rpadoBy.

Ha u3ydenne yueOHOTO Kypca «BeposaTHOCTh M cTraTucTHKay oTtBoautcs 102 vaca: B 7
kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 gac B Hezeno), B 9 knacce — 34 yaca
(1 gac B HEneIMIO).

COILEPKAHUE OBYYEHUSA

7 KJIACC

[IpencraBienure AaHHBIX B BUe TaOmuL, auarpamm, rpadukoB. 3aroyiHEHUE TaOJHIl,
YTEHHUE U MMOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBBIX). UTeHue rpadukos
peanbHbIX mporeccoB. M3BneueHne umHboOpMaluu U3 AMAarpaMM M TaOIUI, UCHOJIb30BaHUE U
WHTEpIpETaIHs JaHHbBIX.

OnucarenpHasi CTaTUCTUKA: cpeqHee apudmMeTnyeckoe, MeIuaHa, pa3mMax, Haubonbliee u
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIOBBIX TaHHBIX. [I[puMepsl ciiydaiiHOi H3MEHYUBOCTH.

Cry4aiiHbIid SKCTIepUMEHT (OIBIT) U CIy4aiiHOe coObITHE. BeposarHocTs u yactoTa. Poib
MaJIOBEPOATHBIX M MPAKTHYECKHU JOCTOBEPHBIX COOBITHI B mpupoje u B oOuiecTBe. MoHeTa U
urpajiabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Cremenp BepmuHbl. Yuciao pébep U cymMmapHas CTeleHb
BepimH. [IpeacraBnenue o cBs3Hoctu rpada. Llenu u mukisl. [Iyta B rpadax. O6xox rpada
(otinepoB myTh). lIpencraBnenue o6 opueHTHpOBaHHOM rpade. Pemienue 3amay ¢ MOMOIIBIO
rpados.

8 KVIACC

[IpencraBienue qaHHBIX B BUAE TAOIUL, 1UarpaMM, rpauKoB.

MHOX€eCTBO, 2JIEMEHT MHOXECTBA, IMOAMHOXKECTBO. Omepanuuu HaJl MHOKECTBAMU:
oObeMHEHUEe, TepecedyeHue, jonoigHeHue. CBoiicTBa omepauuii HaJg  MHOXKECTBAMU:
IIEPEMECTUTENIBHOE,  COYETATENIBHOE, PACHpPENEIUTENbHOE, BKIOueHus. lVcnonb3oBaHue
rpauyueckoro NpeCcTaBI€HNUs MHOKECTB JJIs ONMCAaHUs PEAJIbHBIX MPOIIECCOB U SIBICHUN, IpU
pelIeHnN 3a1ay.

N3mepenue paccenBanus naHHBIX. JlUcrnepcusi U CTaHJApTHOE OTKJIOHEHHME YHCIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DOnemMeHTapHble COOBITHS ciydaiiHoro onbita. CiydaiiHble coObiTus. BeposiTHocTH
coObITHil. ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH. CiydaliHbI BBIOOD.
CBsi3p MEXJy MaJOBEpPOSTHBIMU M MPAKTHUECKU JOCTOBEPHBIMH COOBITHUSIMH B MPHUPOJAE,
o0111eCcTBE U HayKe.

HepeBo. CBoiicTBa [€peBbEB: E€IUHCTBEHHOCTh IyTH, CYILIECTBOBaHHE BHUCSIYEH
BEPIINHBI, CBSI3b MEXIY YHCIOM BEpIIMH M uucioMm péodep. IlpaBmiio ymHoxkeHus. Perienue
3a/1a4 C MOMOIIBI0 TPadoB.

[IpotuBomnonoxusle coObiTusA. Juarpamma Oiinepa. OObenuHEHHE M TEepecedeHHe
coObiTuii. HecoBmecTtHble coObiTHs. ®dopmyna cloxeHus BepoOsTHOCTEH.  YcloBHas
BeposAsTHOCTb. [IpaBuio ymuoxxenus. HezaBucumsle coobitus. IlpencraBienue sxkcrnepumMenTa B
BHJIE JiepeBa. PeleHne 3aa4 Ha HaXO0XKJICHUE BEPOSITHOCTEW C MOMOIIBIO JIepeBa CIy4alHOTO
AKCIIEPUMEHTA, IUarpaMm ODUiepa.

9 KJIACC



[IpencraBneHre JaHHBIX B BHUJIE TAOJUIl, qUarpamm, rpaduKoB, HHTEPIPETAIUS JaHHBIX.
UreHue u mocTpoeHue Tadiuil, AuarpaMm, rpauKoB MO peabHBIM 1aHHBIM.

[TepecranoBku u Qakropuan. CodyeraHus U 4ucio codetanuid. TpeyronpHUK [lackais.
Pemenue 3aa4 ¢ ucnosp30BaHneM KOMOMHATOPUKH.

I'eomerpuueckast BeposaTHOCTh. CiryyaifHbIil BEIOOp TOUKH K3 (UTYpPHI HA MJIOCKOCTH, U3
OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucneiranne. Ycenex u Heynaya. Cepust ucnblTaHuil a0 nepBoro ycnexa. Cepus
ucnbiTanuit bepuymnu. BeposTHocTH COOBITHIA B cCepyU UCTIBITAaHUN bepHyiu.

CrnyuaiiHas BeIMYMHA U pacHpelesIeHUE BEpOSATHOCTEW. MareMaTH4yeckoe OXKUIAHUE U
auctiepcusi. [Ipumepsl MaTeMaTH4eCKOro 0XXKHAAHMS KaK TEOPETUYECKOrO0 CPEJHEro 3HAaueHUs
BEJIMYMHBI. MaTemMaTnyeckoe OKuJaHUe U JTUCIEPCUs CIy4aliHON BEJIMYMHBI «UUCIIO YCIIEXOB B
cepuu ucnbiTaHui bepHynm.

[TonsaTue o 3akoHe OONMBIINX yucel. MI3MepeHne BeposSTHOCTEH ¢ MOMOIIBIO YacToT. Poib
Y 3HAa4YCHHE 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOLIECTBE.

IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMbBbI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yabTaThl OCBOCHHUS IMPOrpaMMbI y4eOHOro Kypca «BeposTHOCTh H
CTaTUCTUKA» XapaKTEPHU3YIOTCSA:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K NPOLUIOMY M HACTOSALIEMY POCCHUMCKONM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaIaHCKoOe H 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TpakJAaHWHA M peaju3aliil ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kJTaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKJIEHUIO ITHUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTH)KCHUN
HayKH, OCO3HAHUEM BXXHOCTH MOPAJTbHO-ITHUYECKUX MPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTMBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3a7ad MaTeMaTHYECKOM
HAINPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTEeMAaTHYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIUMBIX YMEHHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUA U
JKU3HEHHBIX TJIAHOB C YYETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K JMOIIMOHAJIBFHOMY M JCTETUYECKOMY BOCIPHUATHIO MAaTEMAaTHUYECKHX
00BEKTOB, 3a/1a4, PEUICHU, PacCyKICHUN, YMEHUIO BUIETh MaTEMaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TIO3HAHUS:

OpUEHTAIINEH B JEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TMPEJACTABJICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MNMOHUMAaHUEM
MaTeMaTUYeCKOW HAayKH Kak cdepbl 4YelOBEYECKOW MEATeTbHOCTH, DTAroB €€ pa3BUTHSI U
3HAUMMOCTHU JJIs1 Pa3BUTHUS [IUBUIN3ALIMH, OBJIAJICHUEM SI3IKOM MaTEMaTUKH U MaTEeMAaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHHUEM MPOCTEUIINMH HAaBBIKAMU
MCCJIEI0BATENbCKOM IEATEbHOCTH;



6) ¢usnueckoe BocnuTaHue, (OPMHPOBAHME KYJbTYPbl  310pPOBbA M
IMOLMOHAIBHOIO 0J1aronoJy4us:

TOTOBHOCTBIO TPUMEHATh MAaTe€MaTW4YeCKHe 3HAaHHWS B HWHTEPECax CBOETO 3I0POBbBS,
BEJICHUS 3JI0POBOTO 00pa3a >KMU3HH (3J0pOBOE MHUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKCHH,
NPU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TAaKOTO K€ IpaBa APYroro 4eloBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTalMel Ha MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHWH Ui pelleHHs 3a7ad B 00JacTH
COXPaHHOCTH OKpYXarolleid cpefpl, IUIAHUPOBAHHUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpe/ibl, OCO3HAaHHEM IJIOOAIBHOTO XapakTepa SKOJOTHYECKUX
po0JIeM U IyTeN UX PELLEHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMITETEHTHOCTH Yepe3 MPaKTHUYECKYIO JESTENbHOCTh, B TOM YHCIE YMEHUE YUUTHCS y APYTUX
Jro/iel, MpUOOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIINH U3
OIIBITA PYTHX;

HE0O0XO0MMOCTBIO B (POPMHUPOBAHNU HOBBIX 3HAHWM, B TOM YHCIIE (POPMYIUPOBATH UECH,
HOHSTHS, THIIOTE3bl 00 00BEKTaX W SBJICHUSX, B TOM YHCJE paHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIPHUHHUMATh CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOyIOIUl KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIC PEIICHUS U
JeWcTBHA, OPMYIHPOBATh U OLICHUBATH PUCKHU U TIOCIEACTBHS, (JOPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble JJornyeckue AeicTBHA:

. BBIABIIAT W XapaKTE€pU30BaTh CYLIECTBEHHBIE IIPU3HAKM MAaTEMaTHYECKHUX
00BEKTOB, MOHATHI, OTHOIIEHUN MEXIY MOHATUSAMH, (POPMYIMpPOBATH ONPEICIICHUS MOHATUH,
yCTAQHABJIMBATh CYIIECTBEHHBI MNpPU3HAK KJIACCH(PUKAIMK, OCHOBaHUS Ui 000OLIeHHs U
CpaBHEHUs1, KPUTEPUHU ITPOBOJMMOI0 aHAJIN3A;

o BOCIIPUHHUMATh, (dbopmynupoBaTh u peoOpa3oBHIBAThH CYXKIEHUS:
YTBEPAUTENIbHBIE U OTpULIATENbHBIE, €JMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE;
J BBISIBJISITH MaTEMaTHMYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHUBOpPEUUsS B

(dakTax, JaHHBIX, HAOMIOJEHUSX M YTBEPKICHHUSAX, MpeAjaratb KPUTEPUH JJIs BBISIBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

L4 ACIaTb BBIBOJIBI C  HCIIOJIB30BAHHWEM 3aKOHOB JIOTMKH, HAOCAYKTHBHBIX M
HHAYKTUBHBIX yMOSaKJIIOquHfI, YMOSaKJ'IIOLIeHI/Iﬁ 10 aHaJIOTHH,
L4 pa361/1paTb JA0Ka3aTCjbCTBa MAaTCMaTHUYCCKHUX YTBep)KI[eHI/Iﬁ (HpHMLIe n OoT

IPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JIOKa3aTeIbCTBA MaTeMaTHYECKHX
(bakToB, BBHICTpAaUBaTh ApryMEHTAIMIO, IPUBOJUTH MPUMEPHl U KOHTPIIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

. BbIOMpaTh cr1oco0 penieHus: yueOHo! 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pemieHus, BbIOMpaTh HauOoliee NOAXOMAIIMM € Y4ETOM CAMOCTOSITEIBLHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarebckme 1eiiCTBUS:

. UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IIO3HaAHMS,
dbopMynupoBaTh BOMPOCHI, (PUKCHPYIOLIME MPOTUBOpEYHe, NpoOIeMy, CaMOCTOSTEIbHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATh THIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHUE;



J OPOBOIUTH IO  CAMOCTOSITENIBHO  COCTAaBICHHOMY  IUIAHY  HECJIOXHBIN
9KCIIEPUMEHT, HEOOJbIIOE HCCIEIOBaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

J caMoCTOSTeNIbHO (OPMYyIUPOBaTh O0OOIIEHHS U BBIBOABI IO pe3yjbTaTaMm
MPOBEAEHHOTO  HAONIONEHUS, UCCIECOBAaHMS, OICHUBATh JIOCTOBEPHOCTh  IOJYyYEHHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

J MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BbIABUIATH
MPEJIIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

J BBISBIIATH ~ HEIOCTATOYHOCTh M M30BITOYHOCTh  MH(OpMAIMM, JaHHBIX,
HEOOXOUMBIX JUIs PELICHUs 3a/]auy;

J BbIOMpaTh,  aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb U  MHTEPIPETUPOBATH
UH(OPMALIKIO PA3TUYHBIX BUAOB U (HOPM IPEACTABICHUS;

J BbIOMpaTh (GopMy HIpeAcTaBiIeHHUS WH(GOPMALMU U WIIIOCTPUPOBATh pellacMble
3aJjaud CXeMaMH, IuarpaMMaMu, HUHOM rpauKoil u X KOMOMHALUSAMY;

. OLICHMBATh HAJAEKHOCTh HH(POPMALIMU N0 KPUTEPUSIM, MIPEJIOKEHHBIM YUUTEIEM

Wi chopMyITHPOBAaHHBIM CAMOCTOSITENIBHO.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

. BOCIPUHUMATh U (DOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBUSMU U
HensiMi  OOIIEHHsI, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
IIICBMEHHBIX TEKCTax, JaBaTh IOACHEHMS IO XOAYy peIIeHus 3aJadd, KOMMEHTHPOBAThb
MOJIYYEHHBIA pe3yibTarT;

. B XOZe OOCYKICHHs 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIAaeMOH TEMBI,
npoOsieMbl, pelaeMoi 3aJauM, BBICKA3bIBaTb WJEH, HALEJIECHHbIE HA IOUCK pELIEHUS,
COTIOCTABJISITh CBOM CYXJCHUS C CYXACHUSIMH IPYTMX YYaCTHHKOB JMaiora, oOHapyXuBaTh
pa3nuune W CXOJACTBO TO3UIMHA, B KOPPEKTHOH (opme (HopMyaupoBaTh pa3HOIIIACHS, CBOH
BO3PaKEHUS,

. IIPEACTABIATh PE3YIbTaThl PELICHUs 3aJa4d, SKCIEPUMEHTA, HCCIEI0BaHMUS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (popMar BBICTYIUIEHUS C YYETOM 3a7ad MPE3EHTAlUH U
0COOEHHOCTEH ayTUTOPUH;

. [IOHUMAaTh M MWCHOJB30BATh IPEUMYIIECTBA KOMAHIHOM W WHIUBUIYAJIBHOU
paboTHI IIPH pELIEHUH Y4eOHBIX MaTEMaTHYECKUX 3a]1aY;
. [IPUHUMATh 1€lIb COBMECTHOM JCATENBHOCTH, IUIAHUPOBATH OPraHU3aLUIO

COBMECTHOM paboThl, pacmlpeneisTh BUAbl pabOT, JOroBapHBaThCSA, OOCYKIaTh Mpolecc U
pe3yabpTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIIOJICH;

o y4acTBOBaTh B TIPYMNNOBBIX (opMmax paboThl (00CYykIeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE€ INTYPMBI W JIpyTH€), BBIIOJHATH CBOK 4acTh pabOThl MU KOOPIAMHHPOBATH CBOU
JEVCTBUS C IPYTHUMHU WICHAMH KOMaH/Ibl, OIICHUBATh KQ4e€CTBO CBOETO BKJIAJa B OOLIHIA MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

PerynsiTuBHbIE yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

Camoopranuszauus:

. CaMOCTOSITENIbHO COCTaBIATh TUIAH, alTOPUTM PEIISHUs 3a1auu (WM ero 4acTh),
BBIOUpATh CIOCOO pelIeHUs ¢ y4ETOM UMEIOIINXCS PEeCypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ y4€TOM HOBOI HHQOPMAIIIH.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJJIEKT:

J BJIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS IpoIecca U pe3yibTara
pElIeHUsT MaTEMaTUYECKON 3a/1auu;



. IPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh IIpU DPEIICHUM 3aa4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHE pE3yjbTaTa NAEATEIbHOCTU IIOCTABICHHOM LN H
YCIOBUSAM, OOBACHATH NMPUUYUHBI JTOCTMIKEHUS WM HEAOCTHKEHMs LeJIM, HAaXOAWUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyyenus B 7 Kjacce OOydarONIMHCS TOJYYUT CIEAYIOUIHE TMpPEAMETHBIC
pE3yNbTaThI:

Yurath uHpOpMANNIO, TPEACTABICHHYIO B TaOJHIaX, HA JUarpaMmax, MpPEACTaBIATH
JIaHHBIE B BUJIE TAOJUIl, CTPOUTH IUArpaMMmbl (CTOJOMKOBBIE (CTOJIOYATBIC) M KPYTOBBIE) TIO
MacCUBaM 3HAYECHUM.

OnuceiBaTh W HHTEPIPETUPOBATH pEaTbHBIE YHCIOBBIC JAHHBIC, IPEICTABICHHBIC B
Ta0JIMIaxX, HA JUArpaMMax, rpaukax.

Hcnonb3oBaTh Aisi ONUCAaHUS JIAaHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKH: CpelHee
apudmeTnyeckoe, MearuaHa, HanooJbIIee U HAaUMEHbIIIEe 3HAaYCHMsI, pa3Max.

Nwmets mpencTaBieHue O clydyalHOM HM3MEHYMBOCTH Ha MpUMEpax IeH, (PpU3ndecKux
BEJIMYMH, AaHTPONOMETPUUYECKUX JAHHBIX, HMMETb MPEACTABIEHUE O CTATUCTHYECKOMN
YCTOMYUBOCTH.

K konmy oOydenuss B 8 kjacce 0O0ydyarOmMIACS MOTYYUT CIEAYIOUIUE MPEIMETHBIE
pE3yIbTaTHI:

N3Bnekate u mpeoOpa3oBbiBaTh HHGOPMAIMIO, TPEACTABICHHYI0 B BHUAC TaOJIHII,
quarpamm, rpadukoB, MPeACTaBIATh JaHHbIE B BUJIE TAOIUIL, TUarpamm, rpauKkos.

OnuceiBaTh JaHHBIE C MOMOIIbIO CTAaTUCTUYECKUX IOKa3aTelieil: CpeHUX 3HAueHUM U
Mep paccenBaHus (pa3Max, TUCTIIEPCUs U CTaHIAPTHOE OTKIIOHEHHUE).

HaxomuTh 4YacTOTHI YHMCIOBBIX 3HAUEHUH M YACTOThl COOBITUH, B TOM YHCIE IO
pe3yJbTaTaM U3MEepPeHUH U HaOJII0ICHUH.

HaxomuTe BeposTHOCTM CilydallHbIX COOBITHMMI B OIBITaxX, 3Has BEPOSTHOCTU
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B OMNBITAX C PABHOBO3MOXHBIMH 3JEMEHTapHBIMU
COOBITHUSIMH.

Hcnonb3oBare rpaduueckue MOJIETH: JAEPEBO CIy4aHOro SKCHEPUMEHTA, JUarpamMMbl
DOlinepa, ynciaoBas mnpsmasi.

OnepupoBaTh MOHATHSMHM: MHOXXECTBO, ITOAMHOXECTBO, BBIIOJHATH OINEpPALMU HAJ
MHO’KECTBaMU: OOBEAMHEHUE, NepeceYeHre, JAOMOJIHEHNE, ePEeUUCIIATh JIEMEHThl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduyeckoe MNpEeACTaBIEHUE MHOXECTB U CBSI3€d MEXAy HUMM IS
ONHUCaHMs TPOLIECCOB U SABJICHWH, B TOM YHUCIE NPU PELICHUM 3ajad W3 JAPYIHX Yy4eOHBIX
MPEIMETOB U KYPCOB.

K xoHny oOydenus B 9 kjacce oOyyaromMiics IMOJIYYUT CIEAYIOUIME MpeAMETHbIC
pE3yJIbTaThI:

W3BnekaTb © mpeoOpa3oBbIBaTh HH(POPMALMIO, TPEACTABIEHHYI0 B Pa3IUYHBIX
UCTOYHUKAX B BUJAE TaOnMll, auarpamm, rpa@ukoB, MPECTaBIATh JaHHbIE B BHJE TaOIuI,
quarpamm, rpadukos.

Pemarp 3agauu opraHM30BaHHBIM NEpeOOPOM BAPUAHTOB, a TAKXKE C HCIOJIb30BAaHHEM
KOMOWHATOPHBIX MPABUJI U METOJIOB.

Hcnonb30Bath onucaTellbHbIE XapaKTEPUCTHKH ISl MACCUBOB YHCIIOBBIX JAHHBIX, B TOM
quCJIe CPEAHUE 3HAUEHUSI U MEPBI pacCEUBaHUS.



HaxoauTe dYacTOThl 3HAYEHUH M YacTOTHI COOBITHS, B TOM YHCIE TOJB3YACh
pe3ynbpTaTaMu IPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUH.

HaxoauTe BEpOSATHOCTH CIIy4allHBIX COOBITUH B HM3y4YCHHBIX OMNBITAX, B TOM YHUCIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPUSIX UCIBITAHUN IO TMEPBOTO
ycnexa, B CepusaxX UCHbITaHUuN bepHyiu.

Nmets npeacraBiaeHue o ciydailHOW BEJIMYMHE U O PaclpeiesIEHUN BEPOSTHOCTEM.

Nwmetp npeacraBiieHne 0 3aKOHE OOJIBIINX YHCEN KaK O MPOSIBIECHUU 3aKOHOMEPHOCTHU B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N HaumenoBann KosmnuyecTBo 4acos JIeKTPOHHbIE
" | e pa3aesioB H (uudpoBbIe)
n/ Becer  Konrpoabun  IIpakrunyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
NPOrpaMmblI pecypcsbl
Ipescraere bu6mmoreka [IOK
P 7 2 https://m.edsoo.ru/7f415fd
JTAHHBIX c
OnucarenpHast bubmorexa [IOK
8 1 https://m.edsoo.ru/7f415fd
CTaTHCTHKA c
Cryuaiinas bu6mmoreka [IOK
6 1 https://m.edsoo.ru/7f415fd
W3MEHYUBOCTD c
bu6mmoreka [IOK
BBenenue B
4 https://m.edsoo.ru/7f415fd
Teopuio rpados c
BepostraocTs 1
bu6mmorexa [IOK
4acToTa
. 4 1 https://m.edsoo.ru/7f415fd
CIIy4aitHOTO 3
COOBITHS =
[ToBTOpEHUE 110
bu6mmoreka [IOK
TeMe
. 5 2 https://m.edsoo.ru/7f415fd
«CnyyvaiiHast c
U3MEHUYUBOCTHY -
OBIIEE
KOJIMYECTBO
34 2 5
YACOB IIO
I[MTPOTPAMME



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
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 KVIACC

N HanmenoBanu KoaudecTBo 4acoB JJIeKTPOHHbIE
" e pa3aesioB H (uudpoBbie)
n/ Becer  Konrpoanubl  IIpakTuuecku
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbl
NMPorpamMmbl pecypchbl
ToBToDEHIE bu6mmoreka [IOK
P 4 https://m.edsoo.ru/7f417fb
Kypca 7 kiiacca 5
OnucarenpHast
bu6mmoreka [IOK
CTaTUCTHUKA.
4 https://m.edsoo.ru/7f417fb
PaccenBanue 5
JaHHBIX N
bu6mmoreka [IOK
MHoxecTBa 4 https://m.edsoo.ru/7f417fb
2
BepositHOCTB bubimoreka [IOK
CIIy9aifHOTO 6 1 https://m.edsoo.ru/7f417fb
coOBITHS 2
Breere 5 bubmuorexa [JOK
4 https://m.edsoo.ru/7f417fb
Teoputo rpados )
Corvaaiiibe bu6mmoreka [IOK
i 8 https://m.edsoo.ru/7f417fb
COOBITHS 5
[ToBTOpEHUE no bubnuoreka [IOK
TeMe 4 2 https://m.edsoo.ru/7f417fb
«MHOXKeCTBa» 2
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 L
I[TPOI'PAMME



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
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 KVIACC

N HaumenoBan KounuecTBo yacon DJIeKTPOHHbBIE
© | He pa3aesioB (uudposbie)
n/ Bcer  Konrtpoabn  Ilpakruueck
H TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI ue padboThbl
NMPorpamMmbl pecypchl
IToBTOpEeHnE bubnmoreka [JOK
1 Kypca 8 4 https://m.edsoo.ru/7f41a
KJjiacca 302
DJIeMEHTHI bubmuorexa [JOK
2 KOMOWHATOpH 4 1 https://m.edsoo.ru/7f41a
KH 302
I'eomerpuueck bubnmnoreka HOK
3 ast 4 https://m.edsoo.ru/7f41a
BEPOSITHOCTh 302
) P— bubmuorexa [JOK
4 5 6 1 https://m.edsoo.ru/7f41a
EpHYILIN 302
Corvaaiiias bubmuorexa [JOK
5 i 6 https://m.edsoo.ru/7f41a
BEJIMYMHA
302
IToBTOpEeHune
1o Teme bubmmorexa [JOK
6 10 1 https://m.edsoo.ru/7f41a
«cnprTanus
302
beprynu»
OBIIEE
KOJIMYECTBO 34 1 9
YACOB IIO
I[MPOT'PAMME
YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Maremaruka. BeposTHOCT, W cTaTHCcTHKA: 7-9-¢ Kilacchl: 0a30BBI ypPOBEHD:
yaeOHHK: B 2 "acTsx, 7-9 kmaccel/ Beiconkuii U.P., Slmenko W.B.; mox pen. Amenxo U.B.,
AxnmonepHoe o0riectBo «M3marensctBo «IIpocBemienne»

METOINYECKHE MATEPHUAJIBI IJIS1 YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCBHbl CETH

HUHTEPHET

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

https://m.edsoo.ru/7f417fh2

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