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HOACHUTEJIBHASA 3ATIMCKA

B coBpemeHHOM H(PpPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPHOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK ¢ TOYKH 3PCHUS MPAKTHUCCKUX MPHIOKEHUH, TaK
U UX pONU B 00pa3oBaHUM, HEOOXOIUMOM KaXKIAOMY 4elloBeKy. Bo3pacTtaer gncio
npodeccuii, mpu OBIAICHUH KOTOPBIMU TpebyeTcs xopoimasi 6a3oBasi MOJATOTOBKA
B 00JacTH BEPOATHOCTH W CTAaTUCTUKW, Takas TMOATOTOBKA BakKHA IS
NPOIOJDKEHUsT 00pa30BaHus U sl YCIEIIHON MPoQecCHOHAIBHON Kaphephl.

Kaxxp1it yenoBek MOCTOSSHHO MPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHbIX. A 1711 000OCHOBAHHOTO MIPUHSTHUS PEUICHUsS B YCIOBHUSIX HEIOCTATKA
Wi U30bITKa WHDOpPMAIMU HEOOXOAMMO B TOM YHCJIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHUECKOE MBITIIICHUE.

NmMeHHO 1O3TOMY OCTpO BCTalda HEOOXOAMMOCTh cOpMHUPOBATH Y
oOy4Jaromuxcst (QyHKIIMOHATBHYIO TPAMOTHOCTD, BKITFOUAIOIIYIO B Ce0s B KAYECTBE
HEOTHEMJIEMON  COCTaBIAIONMIEH  yYMEHHWE BOCHPHHUMATh W KPUTHYCCKHU
aHATM3UPOBATh WH(OPMAITUIO, IPEACTABICHHYIO B PAa3IMYHBIX opMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTMX pEaJbHBIX TMPOILECCOB M 3aBUCHUMOCTEM,
IPOU3BOIUTH MPOCTEUIIINE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce€ C OCHOBHBIMH IPHUHIMIAMU cOOpa, aHAIHU3a U
NPECTaBICHUs JAHHBIX W3 Pa3INYHBIX cep KU3HU 0OIIecTBa M TOCyAapCTBa
npuoOIIaeT O0y4yalomUXcsi K OOIIECTBEHHBIM HHTepecaM. l3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OPTAHM3AIMU Tiepedopa W moacyéra yucia
BapHAHTOB, B TOM YHCJI€ B MPHUKJIATHBIX 33a/1adaX. 3HAKOMCTBO C OCHOBAMHU TE€OPUU
rpadoB co31aéT MaTeMaTUYecKuil pyHIaMeHT sl GOpMUPOBAHUS KOMIIETCHIINH B
obnactu uHPOpPMATUKH U TUGPOBBIX TexHONOrHi. [IpyM M3ydeHUn CTATUCTUKU U
BEPOSTHOCTH OOOTaIIAIOTCS MPEACTaBICHUs OOYYaloOIIUXCsl O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCieNoBaHus, (OpMHUPYETCS MOHUMAaHHUE POJU
CTAaTUCTUKU KaK UCTOYHHUKA COIMATIBLHO 3HAYUMOMN MH(OPMAIIMU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTcTBUMU C MaHHBIMU IEISIMH B CTPYKTYpPE MPOTPAMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHUCTHKAa» OCHOBHOT'O O0IIEro oOpa3oBaHUs BBIIEICHBI
CleNlyIolme coaepKaTenbHo-MeToauyeckue nuHuun: «lIpeacraBienue AaHHBIX U
omucareNbHas CTAaTUCTUKA», «BeposATHOCTH», «DIEeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpad)oBy.

Conepxxanne nmunun «lIpencraBieHne JaHHBIX U OMHCATENbHAsI CTATUCTHKAY
CIIY’KUT OCHOBOM [yIsi (DOPMHPOBAHUS HABBIKOB PAOOTBI ¢ HH(pOpMAILMEH: OT
YTEHUS W WHTEpIpeTanuu WHGOpMAINK, TMPEACTaBICHHOW B Ta0iuIax, Ha
auarpaMmax M rpadukax, A0 cOopa, TPEACTaBICHUS W aHalu3a JAaHHBIX C
UCIIOJIb30BAaHUEM CTATHCTHUYECKHX XapaKTEPUCTUK CPEIHUX W PACCCHBAHUS.
PaGoras ¢ nmaHHbIMH, OOydarolIMecs y4yaTCsi CUMTBIBATH M HMHTEPIPETHPOBATH



JAaHHbIE, BBIJBUTaTh, apryMEHTUPOBATH U KPUTHUKOBATH MPOCTEUIINE TUIMOTE3HI,
Pa3MBIIUIATh HaJl (PAKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYMBOCTH, M OIEHHUBATh MX
BJIUSIHME HA PACCMATPUBAEMbBIE BEJIMUMHBI U TTPOIECCHI.

NnaTynTMBHOE NpencTaBiieHUE O CIy4alHOW WM3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHLUHWM CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM IS
VU3YyUYCHUS TEOPUU BEPOSITHOCTEWU. bosblioe 3HaUYeHHME HMMEIOT MPAKTUYECKHUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSTHOCTH BBOAWTCS KaK Mepa MPaBIOMOI00MS CIIy4alHOTO
coObiTus. [lpm wu3ydeHMH y4deOHOro Kypca oOOydarlluecss 3HAKOMSATCA C
MPOCTEUIIMMUA  METOJAMU  BBIYMCICHUS  BEPOATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PAaBHOBO3MOKHBIMU AJIIEMEHTAPHBIMU UCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMM, MO3BOJIAIONIMMH CTABUTh W pelIaTh 00Jiee CIOXKHbIE
3agaud. B ydeOHbBI Kypc BXOIAT HayajdbHbIE MPEJICTABICHUS O CIydalHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHOKECTBAMHU U OCHOBHBIMH OIE€palUSIMU HaJ MHOXECTBAMU, pacCMaTPUBAIOTCS
IpUMEPBl IPUMEHEHHUS JJIsl PELICHUS 3a/1a4, a TAKKE HCIOJIb30BAaHHS B JIPYTHX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 kmaccax u3yudaercs y4eOHbIN Kypc «BeposSTHOCTh M CTaTUCTHKA», B
KOTOpbIA  BXOJAT pasjaenbl: «lIpeacTaBieHne [aHHBIX W ONHUCATENbHAs
CTaTUCTHKa», «BepoaTHocThy, «IJEeMEHTBhl KOMOWMHATOpuKH», «BBeneHue B
Teoputo rpadoBy.

Ha usyuenune yueOHoro kypca «BeposTHOCTh U cTaTUCTUKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemento), B 8 kiacce — 34 ygaca (1 ygac B
Henento), B 9 kimacce — 34 gaca (1 4ac B Heneno).



COJEPXAHME OBYYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUJE TAOIUIl, AUarpaMM, rpadukoB. 3amoaHEeHNE
Ta0Jaul, YTEHUE U TMOCTPOCHUE JuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UTeHue rpadukoB peanbHbIX mpoiieccoB. M3pneueHne nHGpopManum 13
JUarpaMM U TaOJIHII, UCTIONIb30BAHWE U MHTEPIPETAlUs JAHHBIX.

OmnucarenpHasi CTAaTUCTHKA: cpenHee apupMETHYecKoe, MeauaHa, pa3max,
HauOOJIbIICE W HAUMEHbIIIEE 3HAYEHUs HaOopa YMCIOBBIX AaHHBIX. [Ipumepbl
CIly4YaliHOM U3MEHYUBOCTH.

CrnydaliHbIN SKCIEPUMEHT (OMBIT) W CIIy4ailHOe coObITHE. BeposaTHocTs u
yacToTa. Pojb ManoBepOATHBIX U MPAKTUUYECKU JTOCTOBEPHBIX COOBITHI B MPUPO/IE
U B oO1iecTBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepuinHbl. Yuciao pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. llemn n nukinsl. [lytu B
rpadax. OO6xonm rpada (dimepoB myth). IlpencraBnerne o0 OpPUEHTHPOBAHHOM
rpade. Pemenue 3a1ay ¢ ToMoNIbI0 rpados..

8 KUIIACC

[IpencraBieHue JaHHBIX B BUJIE TaOJIUL, 1UarpaMm, rpaguKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, IOAMHOXeCTBO. Omnepanuu Hax
MHO)KECTBaMU: OOBEMHEHHE, MepecedeHue, nomnonHeHue. CBoiicTBa omnepanuii
HaJl MHOXECTBAMU: IIEPEMECTUTEIBHOE, COUYETATEIBHOE, PaCIpPEIEIUTEIBHOE,
BKJItoueHus. lcnonb3oBaHue rpaduueckoro NpPEACTaBICHUS MHOMXKECTB s
OIMCAHUs PEAJIbHBIX IIPOLIECCOB U SABJICHUM, IPU PELICHUH 3a1a4.

N3smepenne paccenBaHus AaHHBIX. J(McnepcHs M CTaHIApTHOE OTKIIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpaMma paccenBaHusl.

OnemMeHTapHble COOBITHSI ciydaiiHOro omnbiTa. CiyyailiHble COOBITHS.
BepostHoctr  coObIThil. OnbITBl ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coObrTusMu. Ciyyalinblil BBIOOp. CBSI3b MEXKIAY MajJOBEPOATHBIMU U MPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBOHCTBa J€pPEBbEB: EIUHCTBEHHOCTb IIyTH, CYIIECTBOBaHHUE
BUCSAYEH BEPILMHBI, CBSI3b MEXKIY YHUCIOM BepIIMH K 4ucioM pédep. IlpaBuiio
yMHOXeHuUd. Pelienne 3aiay ¢ noMmouisto rpagos.

IIporuBononoxHele coObiTusA. [uarpamma Oiinepa. OObeauHeHuEe U
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTH. DopMmylia  CIOKEHHS
BEPOATHOCTEU. Y CJIOBHAsi BEpPOATHOCTh. [IpaBwiio ymHOxxeHusa. HeszaBucumele
coObrTus. IlpencraBienue skcrepuMeHTa B BHJE JAepeBa. Pemienuwe 3agady Ha



HaXOXKJIEHUE BEPOSTHOCTEH C IIOMOIIBIO JEpeBa CIIYy4ailHOrO HKCIEPHMEHTA,
auarpamm Jiepa.
9 KVIACC

[IpeacraBnenre JOaHHBIX B BUAE TaOIuL, JuarpamMM, rpaduKoB,
UHTEpIpeTanus JaHHbIX. UTeHne u noctpoeHue Tabiauil, auarpamm, rpadukoB 1o
pEabHBIM JTaHHBIM.

[lepectanoBku u (akTopuan. CoueTaHus U YUCIO COYETaHUW. TpeyrobHUK
[Tackauns. Pemenue 3a1ay ¢ MCMOJIb30BAHHMEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CilydailHbIA BBIOOp TOYKM M3 (UTyphl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 TIYTH OKPYKHOCTH.

UcnsiTanne. Ycnex u Heyaaua. Cepusi WCIBITAHWM 10 NEPBOTO ycCIexa.
Cepust ucnbitanuii bepnymin. BepodaTHOCTH cOOBITUH B CEpUM  HCIIBITAHUIM
bepnymm.

CiydyailHass BEIMYMHA W PACHpPENENICHUE BEPOATHOCTEN. MaTremaThdeckoe
oxkumanue u aucnepcus. I[Ipumepbl  MaTeMAaTMUECKOro  OXKHAAHUSA — KaK
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHUS BEJIIMYMHBI. MaremaTtuyeckoe OXUIAHUE U
JUCTIEPCUSL CIYYaWHOM BEJIIMYMHBI «YUCIO YCHEXOB B CEPUU HCIBITAHUU
bepnrynnm».

[Tonsitue o 3akoHe OonbIIMX yucen. M3MepeHrne BEepOsSITHOCTEN C MOMOIIBIO
yacToT. Ponb 1 3HaUeHne 3aKkoHa OOJIBIINX YUCEN B MPUPOJIE U OOIIECTRE.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA TPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS IPOTpaMMbl  y4eOHOTO Kypca
«BeposTHOCTD U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) matpuoTnyeckoe BOCIMTAHHE:

NpOSIBIICHUEM HWHTEPECA K NPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTHUKHU, IIEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MATEMAaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JTOCTHKEHUU B IPYTUX HayKaxX W NPUKIaAHBIX cepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00SI3aHHOCTEHN T'paKJaHUHA M peajiu3allii ero
npaB, TMPEJACTaBICHUEM O MAaTEeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYp T'pa’kJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATHUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAKTUYECKUM TPUMEHEHUEM JOCTHKECHUN HayKHh, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE B PEIICHUM MPAKTUYECKUX 3a]ad
MaTeMaTUYECKOW HAIpaBI€HHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOTO
o0pa30BaHUsS Ha TPOTSHKEHUHM BCEH JKM3HM JIJIsl YCHENHON MpodeccHoHaTbHOM
JEATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHJUBUAYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAJIBHOMY UM  3CTETUYECKOMY BOCIHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayu, pEIICHUM, pacCyXJAeHUH, YMEHHUIO BHUICTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHMEHTAllME B JIEITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YeIOBEKa, MPUPOILI U
oOIIecTBa, TMOHMMAaHHUEM MAaTeMaTUYeCKOM HayKu Kak cQepbl 4YeIOBEUYeCKOn
NEATENBHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYMMOCTH JUISl PA3BUTHUS LIMBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MATEMaTHKU M MATEMATHYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAHUSI MHUPA, OBJIAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEA0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usmueckoe BocnmuTaHue, (opMHpOBaHHE KYJBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pPOBOro  oOpa3a  KHU3HU  (3I0pOBOE  IHUTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(JIeKCUM, MPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalMell Ha NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM I PElIeHMs 3a]1ad
B 00JJaCTH COXPaHHOCTU OKpY’Kalollew cpeabl, IUIaHUPOBAHUS TOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI ISl OKpY’Kalolleld cpeabl, OCO3HAaHHEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELICHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COLMAJIBHOW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIIOBUSX HEOIPENEIEHHOCTH, MOBBIILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO AESATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTUX JIOAEH, mpuoOpeTaTh B COBMECTHOH NESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM YHUCIIE
(dopMynupoBaTh UEH, TOHATHUS, TUIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MIIaHUPOBaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBAThH
OpPUHUMAaEMble PEIICHUs W JAEUCTBUSA, (POPMYIHMPOBATH U OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBUIBJISATH U XapPaKTEPHU30BATh CYLIECTBEHHBIE MPU3HAKUM MAaTEMaTHUYECKHUX
00BEKTOB, TMOHSTHI, OTHOIICHUN MEXAY MOHITUSMH, (OPMYJIUPOBATH
ONpEAECICHUs]  TMOHATUM, yCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJIacCU(UKAIIMYM, OCHOBAHUA JIsi OOOOIINCHUS W CpPaBHEHUS, KPHUTCPHUH
MIPOBOJIUMOTrO aHAJIN3A;

e BOCHpUHUMATH, (QOpMyIuUpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUSA:
yTBEpAUTEIbHbIE M OTpHUIATENbHBIC, C€IMHUYHBIEC, YacTHBbIC U OOIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (akTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHHSX,
npenjaraTb KpUTEpUU JUIsl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEYHNH;
JieNaTh BBIBOJABI C HCIIONB30BAHMEM 3aKOHOB JIOTMKH, JENYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIFOUCHHU 110 aHAJIOTUH;

pa3OupaTh J10Ka3aTelIbCTBA MATEMATHUYECKUX YTBEPKIECHUHN (MPSMbIE U OT
OPOTUBHOI'0), IPOBOJUTH CAMOCTOATEIBHO HECIOXKHBIE J0Ka3aTeabCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTPAWBAaTh aAPryMEHTALMIO, MPHUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh crnoco0 pemieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUpAaTh HaubojIee MOAXOAAIMI ¢ Yy4ETOM
CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/bCKHue J1eHCTBHA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIICIO0BATCILCKHI HWHCTPYMEHT IO3HAHUS,
(bopMyIHpOBaTh BOIPOCH, (UKCHPYIOIIME MPOTHBOPEUYHE, IIPoOdIIeMy,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh MCKOMOE M JaHHOC, (HhOPMHUPOBATH
THIIOTE3Y, aprYMEHTHPOBATh CBOIO IMO3UIINIO, MHEHUE;,

NPOBOJUTh IO CaMOCTOSTEIBHO COCTaBJICHHOMY TIUIAHY HECIIOXHBIN
AKCTIICPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUIECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;
CaMOCTOSITEILHO (hOPMYIHUPOBATH 00OOIIEHUSI U BBIBOJBI MO pPe3yjbTaTam
MPOBEIEHHOTO HAOJIOICHUS, HWCCIICIOBAaHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHIA;

NPOTHO3UPOBATh BO3MOXKHOE pPa3BHUTHE IPOIECCa, a TAaKKE BBIIBHUTATh
IPE/IIOI0KEHHUS O €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ ungopmaumei:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIIMM, AHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3MPOBATh M HMHTEPIPETHPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHNUS,

BbIOWpaTh (OpMy MpEACTaBICHUS HHPOPMAUM UM WUTFOCTPUPOBATH
pelaeMble 3aJaud  CXeMaMH, JuarpaMMamH, HWHOM Trpapukod H HUX
KOMOWHAILIUSIMU;

OLICHUBATh HAASHKHOCTh HMH(POpPMALMK IO KPUTEPHSM, NPEII0KEHHBIM
yUUTENIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeCTBHS:

BOCIIPUHUMATH U q)OpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUHU C YCIOBHUAMU
" OCJsIMHU 06HIGHI/IH, ACHO, TOYHO, I'PAaMOTHO BbIpa’XaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJY PELICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJIYUYCHHBIN pe3ybTar;

B X0JI¢ 0OCYXXJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIa€MON TEMBHI,
npoOJIeMbl, pelIaeMon 3a/1aud, BHICKA3bIBaTh UICH, HAIIEJIEHHbIE Ha TTOWCK
pElIEHUsl, COIMOCTABIATh CBOM CYXACHUS C CYXKICHUSIMU JPYrux
YYaCTHUKOB JHayiora, OOHApYyKWBaTh pa3iMuuMe W CXOJCTBO TO3UIIMH, B
KOPPEKTHOU popMe GopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKEHNS,;
MPEACTABIATh pe3yIabTaThI penieHus 3a/1a4u, AKCIIEPUMEHTA,
WCCIICIOBAHUS, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYIIICHUS
C yu€ToM 3aja4 Mpe3eHTallUh U OCOOEHHOCTEN ayAuTOPUH;

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYaTbHON
paboThI MPHU PEIICHUU YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATH 1I€1b COBMECTHOM NEATENbHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOU paboOThl, pacnpenensaTb BUAbI pPabOT, JIOroBapuBaThCH,
00CYXKIaTh MPOLIECC U pe3ysbTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKHUX
JIIOJICH

y4acTBOBaThb B TIPyHNHoBbIX (¢opmax padboTel (0OCyxkaeHus, OOMEH
MHEHHSIMU, MO3TOBBIE IITYPMbI U JPYTHE), BBHINOIHATH CBOIO YacTh PabOTHI
U KOOPAWMHUPOBATH CBOW JIEUCTBUA C JPYTMMH WIEHAMU KOMAaH]IbI,
OIICHMBATh KA4eCTBO CBOETO BKJAJa B OONIMA MPOAYKT TIO KPHUTEPHSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHUCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSTENFHO COCTAaBJATH IUIaH, alTOPUTM pElIeHHs 3aAaud (WIH ero
4acTh), BBIOMpATh CHOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTUpPOBATb M KOPPEKTUPOBAThH
BapUaHTHI PEIIEHUI C Y4ETOM HOBOM MH(POPMALIUH.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoIiecca 1 pe3yibTara
pelIeHUs MaTEMaTUYECKOM 3a1a4u;

MpeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh MPU PEUICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JICATEILHOCTH MOCTABJICHHOM 1IN U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKCHUS WA HEAOCTHXKEHUS IIeJH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K xoHmy oOyduenmss B 7 KJjacce OOYyYaIOIIMICSA TIOJYYHUT CIECIYIOIINE
pEeAMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalMIO, MPEICTABICHHYIO B TalJuIAaX, HAa JIUarpammax,
NpEeACTaBIATh JaHHbIE B BHJIE€ TaOJHI], CTPOUThH JUarpaMMbl (CTOJOHKOBBIC
(cronbuaThie) U KPYroBbI€) MO0 MACCUBAM 3HAYCHUIA.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEAIbHbIE  YHUCIOBBIE  JIaHHBIE,
npeAcTaBlIeHHbIC B Ta0NMUIIaX, HA JUarpamMmax, rpadukax.

Hcnonp30BaTh Mg ONKMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apuMETHUYECKOE, MeauaHa, HauOosblllee W HAaUMEHBIIEe 3HAYCHMUS,
pa3Max.

HNmerp mnpenacraBiaeHUE O CIIydYalHOM W3MEHYMBOCTHM Ha IIpUMEpax LIEH,
bu3nuecKknX BETUYMH, aHTPONIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K konmy oOyuenuss B 8 kiacce OOy4alOMIMICS TOJYYUT CIEIYIOIINE
peAMETHBIE PE3YJIbTAThI:

N3Bnekate u mpeoOpa3oBbiBaTh HHGPOPMAIIMIO, TPEICTABICHHYIO B BHUIE
Tabnwmil, TuarpamMm, rpaduKoB, MPEACTABIAThH JaHHBIC B BHJI€ TAOJHI], AHArpamM,
rpaduKoB.

OnuceiBaTh JIaHHBIE C TIOMOINBIO CTATUCTUYECKUX ITOKa3aTeNiel: CpeaHHuX
3HAUEHUN U MEp pacceuBaHus (pa3max, JTUCIIEPCHs U CTaHJAPTHOE OTKIOHEHHE).

HaxonuTh 9acTOThl YMCIOBBIX 3HAYEHWH M YaCTOTHI COOBITHMN, B TOM UYHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HaOJI0ICHUI.

HaxonuTte BEpOATHOCTH CIy4ailHBIX COOBITUM B ONBITAX, 3HAs BEPOSATHOCTU
AJIEeMEHTAPHBIX COOBITUHA, B TOM 4YHCI€ B ONbITaX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBaTh rpapuyeckue MOJEIU: AEPEBO CIY4YaHOrO0 3KCIEPUMEHTA,
ayarpamMMbl Dijiepa, YMuciIoBas mpsiMas.

OnepupoBaTh MNOHSATUSIMH: MHOXECTBO, IOAMHOKECTBO,  BBINOJHATH
omepanud HaJ MHOXECTBaMHU: OOBEIWHEHWE, TepeceueHue, JOIMOITHCHHE,
EePEUYUCIISITh AJIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBA MHOMECTB.

Hcnonb3oBaTh Tpaduueckoe MpencTaBICHUE MHOXKECTB U CBSI3EH MEXIy
HUMH I OTMCAHMSI TPOLIECCOB U SIBJICHUM, B TOM YHMCIIE NIPU PEIICHUU 33/1a4 U3
JIPYTUX Y9€OHBIX MPEAMETOB U KypPCOB.

K kxoHiy oOyuenuss B 9 kijacce OOYyYaOIIMICS TOJYYUT CICIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh HH(OpPMAIUIO, TMPEACTABICHHYIO B
pa3IUYHBIX HUCTOYHUKAX B BHUJAE TaOJull, Auarpamm, rpadukoB, NpPeICTaBISATh
JaHHBIE B BUJI€ TaOJIMI], 1UarpamMmm, rpaduKoB.



PemaTtp 3amaunm oOpraHu3OBaHHBIM NE€peOOPOM BApPHAHTOB, a TAKKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Hcnonp30BaTh oONUCATENbHBIE XapPaKTEPUCTUKU JJII MACCHBOB YHCIIOBBIX
JQHHBIX, B TOM YKCJIE CPEHNE 3HAYECHUS U MEPBI PACCEUBAHUS.

Haxoautb 4acToThl 3HaYEHUM W YaCTOTHI COOBITHS, B TOM YHCJIE MOJB3YACH
pe3ynbTaTaMyu NPOBEAEHHBIX U3MEPEHUN U HAOII0ACHUIA.

Haxoautb BEpOATHOCTU CllydalHBIX COOBITUM B M3YYEHHBIX OIBITAX, B TOM
quclieé B ONbITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMHU, B CEPHSIX
UCITBITAHNUN JT0 IEPBOTO YCIIEXa, B CEPUAX HUCIIBITAHUN bepHyIun.

Nmery mnpencraBiieHWE O CIIy4alHOM BEJIMYMHE U O pPaCHpPEACICHUU
BEPOSITHOCTEN.

NmMerp mnpencraBieHWe O 3aKOHE OONBIIMX 4YUCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINUX YKCEN B
OpUPOJIE U OOILIECTBE.



9 KUIIACC

KoianuecTBo 4acos DJIEeKTPOHHBIE
HaumenoBanue pa3aejioB 1 TeM nudposbie
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcnbl
but6mmoreka [JOK
! Hosroperue kypca 8 knacca 4 https:/m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 4 1
DIIeMEHTHI KOMGHHATOPHKH https://m.edsoo.ru/7f41a302
3 ['eomeTprueckas BepOITHOCTE 4 Bubmaorexa IIOK
p p https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
4 " b 1
CHIBITARIA HEPHYIITH 6 https://m.edsoo.ru/7f41a302
. bubnmorexa [JOK
> Coryualinas BeiUaHHEa 6 https://m.edsoo.ru/7f41a302
bubnmoreka [IOK
6 006006 1
ODMICHHE, KOHTPOIIE ? hitps:/m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 33 1 2




9 KUIIACC

KonunyectBo yacos DJIEeKTPOHHBIE
ara ungposbie
Nen/m | Tema ypoka Kontpoabnsie | IIpakTnyeckue A op
Bcero H3y4YeHHsi | 00pa3oBaTebHbIC
padoTbI padoTbI
pecypcsl
bubmmoreka [JOK
1 [IpencraBnenue naHHBIX 1 1.09
el A https://m.edsoo.ru/863f47ea
bu6mmoreka [IOK
2 OrnucarenpHas CTaTUCTUKA 1 8.09
https://m.edsoo.ru/863f47ea
3 Onepanuu Hajl COOBITUSMU 1 15.09
HezaBucumocTs coObITHI 1 22.09
5 KomOunaropHoe npaBuiio | 25.09 bubnnorexa [JOK
YMHOKEHUSA https://m.edsoo.ru/863f4e16
[TepecranoBku. @akropual.
6 p p ) | 6.10 bu6mmoreka [IOK
CoueTaHus 1 4UCIIO COUYETaHUN https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
7 Tpeyronphuk [Tackans 1 13.10
peyr https://m.edsoo.ru/863f5014
[IpakTuyeckas padora
g "Bpruncienue BeposITHOCTEN ¢ | ] 50.10 bubnuorexa [IOK
HCIIOJIh30BaHUEM KOMOMHATOPHBIX ' https://m.edsoo.ru/863f5208
(GyHKUIUHI 27€KTPOHHBIX Tabnun"
I'eomeTrpuueckas BEpOSITHOCTb.
9 CrydaiiHblil BBIOOp TOUKH U3 | 311 bubnnorexa [IOK
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, ' https://m.edsoo.ru/863£5884
W3 1yTH OKPY>KHOCTH
10 I'eomeTprueckast BEpOSITHOCTb. | 10.11 bubnmorexa LIOK

Cry4aiiHblif BBIOOp TOUKU U3

https://m.edsoo.ru/863f5a50




(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 AYTU OKPY’KHOCTH

I'eomeTprueckast BEpOSITHOCT.
Cay4aliHbIi BBIOOp TOUKH U3

but6mmoreka [JOK

11 17.11
(buUrypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5Sbfe
U3 1yTU OKPY>KHOCTH
I'eomeTprueckast BEpOSITHOCTb.
12 CrnydaiiHbI# BEIOOP TOUKH U3 9411 bu6mmoteka [IOK
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, ' https://m.edsoo.ru/863f5e10
U3 1yTH OKPY>KHOCTH
HcnbiTanue. Ycnex u Heynaya.
13 Cepus uCTIBITAHUN JI0 TIEPBOTO 1.12 bubmmorera [IOK
p a P ' https://m.edsoo.ru/863f6162
ycnexa
HcnbiTanue. Ycnex u Heynayva.
14 Cepus ucnblTaHUN O IEPBOrO 8.12 bubmorexa OK
P AO TP ' https://m_edsoo.ru/863f6356
ycrnexa
HcnbiTanue. Ycnex u Heynayva.
15 Cepus ucnbITaHU 10 IEPBOTO 15.12
ycrnexa
Hcnertanus beprymnn.
16 BepositHocTH cOOBITHIT B cepun 22.12 bubmmorera [IOK
P g P ' https://m.edso0.ru/863£64d2
ucnbiTanuit bepuynnu
Hcnbrtanus beprymnu.
17 BepositHoCcTH cOOBITHIT B cepun 29.12 bubmmorera [IOK
P . P ' https://m.edso0.ru/863f6680
ucnbITaHui bepHymun
[TpakTrdeckas padora "UcnbsiTanus
P " P bubmuorexa [IOK
18 bepnymm 12.01

https://m.edsoo.ru/863f67de




19 CrnyuaiiHas BeJIMUMHA U 1901 bubnnorexa [IOK
pacnpeesieHue BEpOsTHOCTEM ' https://m.edsoo.ru/863f6b44
20 MaremaTHuecKkoe OXXKUAaHUE U 26.01 bubmuorexa [IOK
JUCIIEPCUS CIIy4aiiHOW BEJIMYUHBI ' https://m.edsoo.ru/863f6da6
[Ipumepsl MaTeMaTHUECKOTO
bubmuorexa [IOK
21 0XXMJaHUA KaK TEOPETHYECKOTO 2.02
https://m.edsoo.ru/863f6£86
CPEIHETO 3HAYCHUS BETUIMHBI
b K
22 ITonstre 0 3aKOHE OOJIBIINX YHUCEI 9.02 ubmrorexa O
https://m.edsoo.ru/863f72c4
3 N3mepenue BeposiTHOCTEN C 16.02 bubmmorexa [IOK
HOMOIILIO YaCTOT ‘ https://m.eds00.1u/863f7652
4 IIpumeHeHne 3aKoHa OOJIBIINX 503 bubnmorexa LIOK
qucel ' https://m.edso0.ru/863f7116
’5 O06o01eHne, cucTeMaTu3anus 16.03 bubnnorexa [IOK
3HaHui. [IpencraBienue TaHHBIX ' https://m.edsoo.ru/863f783¢c
O0001enne, cUCTEMaTH3ALIS
26 HUI H 23.03
3Hanui. OnucarenbHas CTaTUCTHKA
O0001Ienre, CHCTEMAaTH3AIUS
. bu6nunorexa [IOK
27 3HaHuil. [IpencraBnenne TaHHBIX. 6.04
https://m.edsoo.ru/863f893a
OnucarenbHast CTATUCTHKA
O0001enue, cuCTeMaTH3aIUs
28 3HaHUN. BeposSTHOCTH cayyaitHOTO 13.04 Bubmaorexa IIOK
+O°P i ' https:/m.edsoo.ru/863Tade
COOBITHS
O0o001enue, cucTeMaTH3aI s
3HaHUU. BEpoATHOCTH ClIyd4aliHOTO
buo K
29 COOBITHS. DIIEMEHTHI 20.04 nommotexa HO

KOMOHWHATOPUKH

https://m.edsoo.ru/863f7¢9¢




30 O06o01eHne, cucTeMaTu3anus | 27,04 bubnnorexa [IOK
3HaHUH. DJIEeMEHTh KOMOMHATOPUKH ' https://m.edsoo.ru/863f7e54
b K
31 HTorosast KOHTpOJIbHAs paboTa 1 4.05 nommorexa O
https://m.edsoo.ru/863f8408
O0001Ienne, cHCTEMaTA3AIUS
. . bubmuorexa [IOK
32 3HaHu{. Ciy4aiiHble BEJIMUUHBI U 1 18.05
https://m.edsoo.ru/863f861a
pacnpeeneHus
O0001menue, cuCTeMaTH3aIUs
. N bubnmoreka [JOK
33 3HaHui. Cy4aiiHble BEJIMUUHBI U 1 25.05
https://m.eds00.ru/863f8b56
pacrnpeneiaeHus
OBIIEE KOJIMYECTBO YACOB I10 13

[NPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHUs
pe3yJbTarTa
5 BeposaTHOCTB U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh HMH(DOpPMAIUIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUKAX B BUJE TaOMUI], JaUarpaMM, TIpaduKoB,
NPECTABIAThH JaHHbBIC B BUE TAOIUII, AHarpaMm, rpad)ukoB
55 Pemate 3a1aun opraHU30BaHHBIM NEPeOOPOM BapUaHTOB, a TaKXkKe C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METOOB
Hcnonp30BaTh  omnMcaTeiabHble XapaKTEPUCTHKU JJII  MacCUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM 4MCIE CPEJAHME 3HAUEHUS U Mepbl
paccenBaHUs
s4 Haxoauth 4acTOThl 3HAUE€HUN M YACTOTHI COOBITUS, B TOM YHCIIE
. M0JIB3YACh Pe3yIbTaTaMH MPOBEIEHHBIX U3MEPEHUM U HAOII0IeHU I
HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITUN B M3yYEHHBIX OMBITAX, B
ss TOM UHCJIE€ B OIBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
' COOBITHSIMHM, B CEpHUAX MCIBITAHUM 1O TMEpPBOr0 ycmexa, B Cepusix
ucnbiTanuil beprymim
s6 NMers mpencraBiieHHEe O CIIy4alHOW BEIMYMHE U O paClpeieicHUU
' BEPOSITHOCTEN
HmeTp mpeacTaBieHue O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4allHOM HW3MEHYMBOCTH W O POJU 3aKOHa

OOJIBLINX YKCEeIl B IPUPOJIE U 001IeCTBE




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUAE TaOJIUI], AMarpaMm, TpaduKoB, HHTEPIpPETAIIS
5.1 JMaHHbIX. UTeHHWE M TOCTpOeHHE TaOJIUIl, Juarpamm, TpauKoB MO peasbHBIM
JTAHHBIM
5.2 [lepectanoBku u pakropuan
5.3 CoueTaHus ¥ YUCJIO COUECTAHUM
5.4 Tpeyronbuuk [lackans. Pemenne 3a1a4y ¢ uCoib30BaHUEM KOMOMHATOPHKHU
ss I'eomerpuueckas BeposTHOCTh. CiiydaliHbIi BBHIOOpP TOYKH H3 (UTYPHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYI'M OKPYKHOCTH
5.6 HcnbiTanue. Ycnex u Heynada. Cepust HCIIBITAHUM 10 TIEPBOro ycrnexa
57 Cepust ucnbitanuii beprymin. BeposTHOCTH COOBITHII B CcepuUM UCTBITAHHUI
' bepnymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeielieHue BEPOSTHOCTEN
59 Marematuueckoe oOxxujgaHue U gucnepcus. [lpumepsl MaTeMaTHYECKOTO
' 0’KHJIaHMSI KaK TEOPETUUYECKOr0 CPETHETO 3HAUCHUS BETUUMHBI
510 Marematnueckoe OXHUJaHHE M JUCIEPCUSl CIyYalHOM BEJIMYMHBI «UYHUCIIO
' YCIIEXOB B CEpUHU UCTIBITAHUIN bepHyn»
s 11 [Tonsitne o 3akoHe OonbIMX YHcen. M3mepeHue BEpPOSATHOCTEH C TOMOIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OONBIINX YHCEN B IPUPOJIE U OOIIECTBE




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOUN
IPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHHSI K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHUSI
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 001IIEr0
o0pa3oBanusi Ha ocHOBe PI'OC

YMGHI/IC OHepI/IpOBaTB IIOHATUAMU: MHOKCECTBO, ITIOAMHOXKECTBO, onepaulxm
HaJl MHOXXECTBAMH;, YMEHHE ONIEPUPOBATH MOHSATUSMU: Tpad), CBA3HBIN Tpad,
JI€pEBO, LUKJI, IPUMEHATh UX MPH PEIICHUU 33]a4; YMEHHE HCIIOIb30BaTh
rpaduyeckoe MPEeACTaBICHUE MHOXKECTB I OIHUCAHUS PEAIbHBIX
MIPOIIECCOB | SIBJICHUH, PY PEIICHHUH 3a7a4 U3 IPYTUX yIYCOHBIX IPEIMETOB

YMeHne omnepupoBaTh TMOHATUSIMHU: ONpPEJACIICHHe, aKCUoMa, Teopema,
JI0Ka3aTelIbCTBO; ~ YMEHHE  paclo3HaBaTb  UCTUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, TMPUBOJAUTH TPUMEPhl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3BIBAHHUM

YMeHHne onepupoBaTh IOHATHAMM: HATypajdbHOE 4YHCIO, IPOCTOE U
COCTaBHOE YHUCIIO, JEIMMOCTb HATYPAJIbHBIX YUCEN, IIPU3HAKU JEIMMOCTH,
IIeJIO€ YMCII0, MOJYNb YMCIa, OOBIKHOBEHHAs! OpoOb M JecsATHYHAs ApoOb,
CTaHJApPTHBIA BUJ YHCIA, PAlMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHCIIO,
apu@MeTHUecKUil KBaJpaTHBIM KOPEHb; YMEHHE BBINOIHSITH JEUCTBUS C
YUCJIaMH, CPAaBHMBATh M YHOPSAJOYMBATH 4YMCJIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHOM IpPsIMOM, OKPYIVIATh YHUCIA; YMEHHUE JenaTb IPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue omnepupoBaTh IOHATHSMH: CTEIEHb C IIETBIM  IIOKa3aTeleM,
apumMeTHUeCKUil KBaJIpaTHbIN KOpEHb, MHOI'OWIEH, ajiredpandeckasi 1poob,
TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH CTemeHu OoJblie
€IMHUIIBI; YMEHHME BBINOJHATH pacuéThl MO (GopMmynaM, NMpeodpa3oBaHU
IETBIX, JIPOOHO-PAIIOHATIBHBIX BBIPAKEHHH M BBIPAKCHWH C KOPHSIMHU,
pasyioKeHNe MHOTOWICHA HAa MHOXMHTEIH, B TOM YHCJIE C MCIOJIb30BaHHEM
(hopMysT pa3HOCTH KBAIPaTOB M KBaJ[paTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMH: YHMCIOBOE PABEHCTBO, YpPaBHEHHE C
OJIHOM NIEPEMEHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
YMEHHME pellaTh JUHEHHbIe | KBaJApaTHbIE ypaBHEHHUS, JIpOOHO-
palMoHaIbHBIE YPABHEHHS C OJTHOM NEPEMEHHOM, CUCTEMBI JIBYX JTMHEUHBIX
ypaBHEHMH, JIMHEHHBIC HEPABEHCTBA U UX CHCTEMBI, KBapaTHbIC U APOOHO-
palMoHaIbHbIE HEPABEHCTBA C OAHOW IEPEMEHHOH, B TOM YHUCIE IIpU
pelIeHnH 3a1ad U3 JApPYruxX IMpPEeAMETOB M NPAKTHUECKUX 33a7ad; yMEHHE
UCIIOJIB30BaTh KOOPAWUHATHYIO MPSMYI0 M KOOPAWUHATHYIO IJIOCKOCTh IS
M300pa’keHUs pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMmeHue omnepupoBaTh NOHATHUAMH: (QYHKIMA, rpaduk (yHKOIUH, HYITH
(yHKIMU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEXYTKH BO3pacTaHus,




yObIBaHUSsI, HaWOOJbIIEE W HAWMEHbIEE 3HAYCHUS (QYHKIUH; yMEHHE
ONEpPHUPOBATH TOHATHAMHU: TpsMasl TMPONOPIHMOHAIBHOCTh, JIMHEHHAS
¢byHkImMsa, KBagpatuyHas (QyHKIUSA, oOpaTHash MPONOPIMOHATIBHOCTS,
napaboJja, runep0oia; yMeHHe CTPOUTh rpaduku QyHKIHM, UCIIOIH30BAThH
rpaduku Uis OMpeNeseHUs CBOWCTB MPOILIECCOB U 3aBUCUMOCTEH, IS
pelieHnus 3a7ad W3 JIPYTUX YYeOHBIX MPEIMETOB W PEaTbHOW JKU3HU;
yYMEHUE BBIpaXaTb (OpMyIaMH 3aBUCUMOCTH MEX1y BeTHUYUHAMHU

YMeHue onepupoBaTh NOHATHAMM: MOCIEI0BATEIbHOCTD, apu(MeTHUecKas
U TEOMETpHYECKas MpOrpPEeCCHU; YMEHHME HCIIONIB30BAaTh  CBOMCTBA
HIOCJIEIOBATEIBHOCTEH, (POPMYIIBI CYMMBI M OOIIETO WiICHA MPHU PEIICHUH
3a1a4, B TOM YHUCIE 3aad M3 APYrHUX Y4eOHBIX NMPEJAMETOB U peabHON
KHU3HU

YMeHnue pemiate 3a/1a4yu pa3HbIX TUIOB (B TOM YKCJIEe Ha MPOLEHTHI, JOJIU U
YacTH, JBW)KEHHUE, paboTy, LIEHy TOBAPOB U CTOMMOCTb MOKYIIOK M YCIYT,
HAJIOTH, 3aJayd M3 00JacTh YNpaABICHUS JIUYHBIMH U CEMEHHBIMU
(uHaHCaMH); YMEHHUE COCTABJIATh BBIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHMIO 3aJauM, HCCIEJOBAaTh IIOJIyYEHHOE pELICHHE U
OLICHUBATH MPABIONOI00HOCTh MOTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHSAMU: (PUTYpa, TOUKA, OTPE30K, MpsMasi, JIyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TPEYrOJIbHUK, PAaBHOOCAPECHHBIN U
PaBHOCTOPOHHUH TPEYTONBHHUKH, IPSIMOYTOJIBHBINA TPEYrOIbHUK, MEIHAHA,
OuccekTpuca " BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJILHUK,
napajiiesiorpaMmm, poM0, IPSIMOYTOJILHUK, KBaJIpaT, TPAICIHS;, OKPYKHOCTB,
KpYT, KacaTeIbHAsI; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTYpaMU; YMECHUE
pemath 3a7ayd, B TOM YHCIE U3 TMOBCEAHEBHOW JKHW3HH, Ha HAXOXKICHHUE
T€OMETPUYECKHUX BEIMYUH C MPUMEHEHHEM HM3yYEHHBIX CBOWUCTB (UTYp H
(haxToB

10

YMeHue omnepupoBaTh TMOHATUSMHU: PaBEHCTBO (Uryp, paBeHCTBO
TPEYrOJIbHUKOB; MapajUIe]IbHOCTh U NEPHEHAMKYISAPHOCTh IPSAMBIX, YIOJI
MEXY IPSIMBIMU, IEPIICHIUKYISP, HAKIOHHAS, TPOSKIIHS, 1T0g00ue Guryp,
NOJJOOHBIE TPEYTrOJbHUKH, CHMMETPUS OTHOCUTEIBHO TOYKH W TIPSMOI;
YMEHHE pAcTo3HaBaThb pPaBEHCTBO, CUMMETPUI0O W Tomodue ¢uryp,
[apaJUIEIbHOCTD U NEPIEHINKYIIIPHOCTD NIPAMBIX B OKPYKAIOIIEM MUpE

11

YMeHue omnepupoBaTh MOHSATUSMU: JJIMHA, PACCTOSHHUE, Yroy (BeIHYMHA
yria, CHHYC M KOCHHYC yIJia TPEeyroJIbHUKA), TUIOIIAb; YMEHUE OIICHUBATh
pa3Mepsl IPEAMETOB U 0OBEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE IPUMEHSTh
(i)OpMYJ'II)I HCpI/IMCTpa U I1omaaaun MHOFOerJ’II)HI/IKOB, JJINHBI OKPY)I(HOCTI/I nu
IUIOIMAIM Kpyra, oObeMa MPSIMOYTOJILHOTO Mapajuie/ieuIea; yMEHUE
NPUMEHSTh NMPU3HAKUA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuka, Teopemy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOILICHUS
JUJIS1 BBIYMCIICHUS JUTHH, PACCTOSIHUM, TIOIIaAeH

12

YMmenue  uzoOpaxarb  miIockue  (GUIypsl U UX  KOMOMHaLuW,
OPOCTPAHCTBEHHBbIE (UTYpHl OT PYKH, C TIOMOIIBI0 YEPTENKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OIIMCAaHHIO

13

YMeHue onepupoBaTh MOHATHSAMM: HPSMOYTOJIbHAS CHCTEMa KOOPJHMHAT;
KOOpJIMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, NMPOU3BEACHHE BEKTOpa Ha
YHCIO, CKaJIIpHOE IPOU3BEJICHHE BEKTOPOB; YMEHHE HCIIOJIB30BaTh
BEKTOPbl U KOOPJMHATHI JJI MPEACTABICHUS JaHHBIX M PELICHUs 3a]ad, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJOUKOBBIC U KPYTOBBIE JUATPAMMBIL,
TabJINLBI, CpeiHee apuMeTHIecKoe, MeuaHa, HauooJbIlIee U HauMEHbILIee
3HaueHus,  pa3Max  YUCIOBOro  Habopa;  yMEHHE  M3BJIEKaTh,
UHTEPIPETHPOBATH M NMPEOOPa30BhIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TabJIMIaX ¥ Ha JUarpaMMax, OTPaKalollyld CBOWCTBA U XapaKTEPUCTUKU
peanpHBIX MPOLIECCOB U SIBJICHUM; YMEHHE pPaclo3HaBAThb W3MEHYMUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue ornepupoBaTh TOHATHUSAMHU: CIy4alHBIA ONBIT  (CIy4aiHBIN
JKCIIEPUMEHT),  DIIEMEHTapHOE  COObITHE  (DJIEMEHTapHBIA  HCXOJM)
CIIy4allHOTO OTBITA, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;, YMEHHE
HAaXOJIUTh  BEPOATHOCTH  CIYYalHBIX  COOBITHM B  OMBITaX  C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSMH, YMECHHE peliaTh 3aaqd
METOJIOM OpPraHW30BAaHHOI'O Tiepedopa M C HCIOJIB30BAHHEM TIpaBHIIA
YMHOXEHHS; YMEHHE OIICHHBATh BEPOSTHOCTU peambHBIX COOBITHH U
SIBJICHUM, TTIOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX W MaJOBEPOSTHBIX
COOBITHII B OKpY)KAIOIIEM MHUPE W B JKH3HH, 3HAKOMCTBO C IIOHSATHEM
HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €ro
POIIBI0 B MACCOBBIX SIBICHHUSAX

16

YMeHne BoIOMpaTh MOAXOIANINNA W3yUYEHHBIH METOM IS PeIISHUs 3aadH,
MPUBOJNTHh TMPUMEPhl MAaTEMATHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOIE U
JKU3HH, pPACTO3HABaTh TPOSBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OMKCHIBATh OTJEIbHBIE BBIAAIOIINECS PE3YNIbTAThl, MOJYUYEHHBIE B XOJ€
pa3BUTHA MaTEMAaTHKU KaK HAyKH, MPUBOIUTH MPUMEPHI MATEMaTUYECKUX
OTKPBITUH U UX aBTOPOB B OTCUECTBEHHOW ¥ BCEMUPHOU UCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA

OI'D 11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbuble u nensie yncna. [Ipu3Haky qeIMMOCTH LEIIbIX YUCEN
12 OOBIKHOBEHHBIE U JECATUYHBIE APOOHU, MPOLEHTHI, 0ECKOHEUHbIE EPUOTUIECKIE
’ apoou
1.3 Panmonanehbie uncna. ApudmMerndeckue onepanyy ¢ palMoHaIbHBIMU YHUCIAMU
14 JleilicTBuTenpHble 4HMchIa. ApudMeTHUecKrue omnepanuu ¢ JIeHCTBUTEIbHBIMH
' YUCTIaMK
L5 [TpuOmmxkE€HHbIE BBIUMCICHHS, TpaBUia OKPYIJICHUS, MNPHUKUAKA W OICHKA
' pe3yabTaTa BHIUUCIIEHUI
2 AnreOpanuecKue BhIpaXKEeHUs
2.1 BbykBenHble BrIpakeHUs (BbIpaXKEHUS C IEPEMEHHBIMHU )
2 Crenenp ¢ nenbiM mnokazatesnieM. CrTeneHb C palMOHAIBHBIM IIOKa3aTelieM.
’ CBolicTBa CTENEHU
2.3 MHorouieHsl
24 Anrebpanyeckas ApoOb
75 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIICHHU. JenictBust c
) apu(METHIECKUMH KOPHIMHU HATypaJIbHOU CTETICHN
3 VYpaBHEHMsI U HEPABEHCTBA
31 Henbie u npoGHO-panMoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYMHOCTH
’ ypaBHEHUIA
39 Hensle um npoOHO-panoHanIbHblE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTHU
' HEPaBCHCTB
3.3 Pemrenye TeKCTOBBIX 3a1a4
4 Yucnoble NOCIIEI0BATEIbHOCTH
4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3a0aHHUs [IOCIIEA0BATEILHOCTEMN
49 Apudmernueckas u TreoMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' MPOIICHTOB
5 OyHKINUN
Oynkiys, crocoos! 3ananus pynkuun. ['paduk Gpynkuun. O6nacTe onpeneneHus
U MHOXecTBO 3HaueHuid  ¢yHkumu. Hymu  ¢ynkmuu.  IlpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKIIMH. MaKCUMyMBbl |
MUHUMYMBbl (QyHKIIMKA. HaumbOomnplliee W HauMeHblllee 3HaUYeHHE (YHKIUUA Ha
IIPOMEXKYTKE
6 KoopaunaTs! Ha psAMOil U IIIOCKOCTH
6.1 KoopaunatHas npsimast




6.2

JlekapTOBBI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpus
7.1 I'eomerpuueckue GUrypsl 1 ux cBoicTBa
7.2 TpeyronbHuk
7.3 MHOroyrojasHUKU
7.4 OKpy>KHOCTb U KpYyT
7.5 N3mepenue reoMeTpudecKux BEITUYHH
7.6 BexTops! Ha TuIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kom6unaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Matematuka. BeposiTHOCTB M cTaTUCTHKA: 7-9-€ Kilacchl: 0a30BbIi YpPOBEHB: YUEOHUK: B 2
qacTax, 7-9 kmaccel/ Beicokmii U.P., SImenko U.B.; mox pexn. Amenko W.B., AkumonepHoe

obmectBo «M3naTenpcTBO «IIpocBemenney

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. FO.H.Tropun, A.A.Maxkapos, 1.P.Beiconkuii, 1.B.flmenko Teopust BeposTHOCTEH 1
CTaTUCTUKA — 2-€ u31., mepepadbotanHoe. — M.: MITHMO: OAO «MoCKOBCKHE YUSOHUKHY,
2015r. — 256 c.: mn. ISBN 987-5-94057- 319-7
2. I0.H.Tropun, A.A.Makapos, 1.P.Beiconknii, .B.flmenko Teopus BeposaTHOCTEN 1
cTaTHCTUKA: MeToIn4ecKoe MocoOue sl yIUTens — 2-€ U3/l., HCTIPaBICHHOE U
nopaborannoe — M.:MITHMO: MUOQO, 2008. — 56 c.: uin. ISBN 978-5- 94057-189-6

[MUOPOBLIE

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http:llm.edsoo.ru/7f417t{b2

https://ptlab.mccme.ru/vertical

https://lesson.edu.ru

https://ptlab.mccme.ru

https://foxford.ru

https://reshu-ege-oge.com

https://resh.edu.ru/
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