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HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYMMOCTh, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPHIOKCHHH, TaK
¥ UX pON B 00pa30BaHWU, HEOOXOUMOM KaKIOMY 4esnoBeKy. Bo3pacraeT uncio
npodeccuii, Mpu OBIAJEHUU KOTOPHIMU TpeOyeTcsi xopolasi 6a3oBasi MOArOTOBKA
B 00JlacTH BEPOATHOCTH U CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MPOAOKEeHUsT 00pa30BaHMsI U [Tl YCTIEITHOHN MpodecCHOHABHOM Kapbephl.

Kaxp1il 4esmoBek OCTOSTHHO MMPUHUMAET PEIICHUS Ha OCHOBE UMCIOIITUXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO MPHUHSTHUS PEIICHUS B YCIOBUSAX HEIOCTATKa
WM M30bITKa MHPOpPMAIIMU HEOOXOIMMO B TOM YHCIIE XOPOUIo chopMUpOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIIILJICHUE.

NMeHHO TO3TOMY OCTpPO BCTajda HEOOXOAUMOCTh CHOPMHUPOBATH Y
oOydarommxcs (yHKIHOHATBHYI TPAMOTHOCTD, BKJTIOYAIOIIYIO B ce0sl B KA4eCTBE
HEOTHEMJIEMOM  COCTaBIAIOIICH yMEHHUE BOCHPUHMMATh HM  KPUTHYECKH
aHATM3UPOBATh MHPOPMAIIUIO, TPEACTABICHHYIO B Pa3IMYHBIX (hOpMax, MOHUMATh
BEPOSTHOCTHBIM XapaKTEpP MHOTMX pEaJbHBIX TIPOIECCOB M 3aBUCHUMOCTEH,
IPOU3BOJIUTh MPOCTECHUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MPUHIUIIAMU cOOpa, aHajau3a u
NpEeCTaBlIeHUs] JaHHBIX U3 Pa3IM4HbIX cdep KU3HU OO0IIecTBa M rocyaapcTBa
npuoOIIaeT oO0yyaromuxcsi K OOIIeCTBEHHbIM HHTEepecaM. M3ydeHue OCHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHu3anuu mnepebopa M mojacuéra 4ducia
BapUaHTOB, B TOM YHUCJI€ B MPUKIATHBIX 3a7a4ax. 3HAKOMCTBO C OCHOBaMH TE€OPUU
rpadoB co3maéT MmaTeMaTudeckuit GyHIaMeHT Juis HOPMUPOBAHUS KOMITCTCHITUHN B
obnactu MHPOPMATHKUA W IUMPOBBIX TeXHOJOTHUH. [IpH M3yYeHUN CTATUCTHUKH H
BEPOATHOCTH OOOTAIIalOTCsl TMPEACTaBICHUS OOYYaIOIMIUXCS O COBPEMEHHOU
KapTUHE MHUpAa M METOJaxX €ro HcCcleqoBaHus, (HOpMHUpPYETCS MOHMMAaHHE POJIH
CTaTHCTHKHU KaK MCTOYHHMKA COIMATIBHO 3HAYUMOUN MH(GOPMAIINH U 3aKIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMU C MaHHBIMU NEISIMH B CTPYKTYpE MPOTPaMMBbI yueOHOTO
Kypca «BeposSTHOCTh M CTAaTUCTHKA» OCHOBHOT'O OOIIET0 0Opa30BaHUs BBIICICHBI
CIIEYIONINE CoMepKaTeIbHO-MeToAndeckue nuHuu: «lIpencraBieHue NaHHBIX U
omucareNbHas CTaTHCTUKA», «BeposTHOCTH», «DIEMEHThl KOMOWHATOPUKIY,
«BBenenue B Teoputo rpadoBy.

Conepxanue muann «lIpencraBneHue TaHHBIX U ONMUCATEIbHAS CTATHCTUKA
CIIY’)KUT OCHOBOW Jisi (DOPMHPOBAHHUS HABBIKOB pabOTHl ¢ HHPOpPMANUEH: OT
YTeHHWs] W WHTEPIpeTanuu WHGOpMANHK, TMPEACTaBICHHOW B Ta0nwiax, Ha
auarpaMMmax W rpadukax, g0 cOopa, TMPEACTaBICHHWS W aHauu3a JaHHBIX C
WCITOJIb30BAaHUEM CTATHCTUYECKHX XapaKTePUCTUK CPEIHUX W PACCEHBAHUS.
PaGotast ¢ manHBIMH, OOydYarommecss y4aTcsi CUUTHIBATh M WHTEPIPETHPOBATH



JAHHBIE, BBIABUTaTh, apTyMEHTHPOBATh U KPUTHUKOBATH NPOCTEUIINE THUIOTE3BI,
pa3MBIIUIATh HaJ (aKTOpaMH, BbI3bIBAIOIIMMU W3MEHUYMBOCTH, M OIIEHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBIC BEJIMUYUHBI U IIPOLECCHI.

NHTYUTUBHOE NPENCTaBICHUE O CIy4YaMHOW W3MEHYHUBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4YEeHUs1 TEOPUU BEPOIATHOCTEW. boisiblmoe 3HaueHWE HMEIOT IIPAKTUYECKHUE
3a7JaHUsl, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHsiTue BepOSTHOCTH BBOAMUTCS KaK Mepa MpaBAONOA00Us CIy4yalHOTO
coObrtusi. Ilpm wu3ydeHun yueOHOro Kypca oOydaromiyecsi 3HAKOMATCA C
OPOCTEMIIMMU  METOJAMHM  BBIYMCIIEHUS  BEpPOSITHOCTEM B CIy4YalHBIX
JKCIIEpUMEHTaX C PABHOBO3MOHBIMU 3JIEMEHTAapHBIMU HCXO/1aMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, TO3BOJISIIOIIMMU CTaBUTh M peIlaTh 00JIee CIIOKHbIE
3amayn. B ydeOHBIM Kypc BXOAST HayaldbHble NPEJCTABICHUS O CIy4YallHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4ueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHO>KECTBAMMU M OCHOBHBIMM OINEpAlsIMU HaJl MHOXKECTBAMM, PacCMaTpUBAIOTCS
npUMeEpbl TPUMEHEHHs JUIsl PELICHUs 3a]ay, a TaKKe HCIOJIb30BaHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpeMeTax.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BeposTHOCTh M cTaTHCTHKa», B
KOTOpBIM  BXOZAT pasuensl: «lIpeacraBneHue JaHHBIX M ONMCaTElIbHAs
CTaTUCTUKa», «BeposTHOCTB», «OneMeHThl KOMOWHATOpUKW», «BBeneHue B
TEOPHIO TpadoBy.

Ha usyuenue yueOHoro xypca «BeposTHOCTh U cTaTHcTHKa» oTBOAMTCSA 102
yaca: B 7 kiacce — 34 daca (1 ygac B Henenwo), B 8 kiacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

[IpencraBienne NaHHBIX B BUAE TaOIUL, AMArpamm, rpa@ukoB. 3aroJHEHUE
Ta0NMI, YTEHWE M TMOCTPOCHUE JauarpamMm (CTOJIOUKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHue rpaukoB peasibHbIX MpoueccoB. M3Bneuenue nudopmanuu us3
aUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAlUsl JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3max,
HauOoJbIlIee M HaWMEHbIlEee 3HaueHUs Habopa YHCIOBBIX AaHHBIX. [Ipumepbl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 3KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTH u
yacTtoTa. Poib ManoBepoOsATHBIX U MPaKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOJE
U B oOuiecTBe. MoHeTa U urpajibHasi KOCTb B TEOPUH BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepiuH. [IpencraBienue o cBszHoctu rpada. Llenmu u mmxnsl. [yt B
rpadax. O6xon rpada (diiepoB myth). [IpencraBieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMoIuiso rpados.

8 KJIACC

[IpencraBienue qaHHBIX B BUE TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObEMHEHUE, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HaJ| MHOXECTBAMM: IEPEMECTUTENBHOE, COYETATENbHOE, pPaCHIPEAEIUTENBHOE,
BKIItOueHusa. Hcmonb3oBaHue rpadUyuecKkoro TMPEACTaBICHUS MHOXECTB s
OMMCAaHUS peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a7aY.

N3mepenue paccenBaHusd NaHHBIX. [[ucriepcust U CTaHOAPTHOE OTKIOHEHUE
YHICJIOBBIX HA0OpOB. /lnarpamMma paccernBaHus.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. CiydailHble  COOBITHS.
BepositHoct  coObIThil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
coObrTusiMu. CoryuyaiiHbiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMH B TIPUPOJIE, OOIIIECTBE U HAYKE.

HlepeBo. CBolicTBa [J€pEBbEB: €AMHCTBEHHOCTh IIYTH, CYIECTBOBAaHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCJIOM BEpIIMH M uucioM pedep. IlpaBuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxubie coObiTUd. [uarpamma DOiinepa. OObeaUHEHHE U
nepeceueHue coObiTuil. HecoBmecTHblie  coObiTusi. @DopMyna  CIOXEHUS
BEPOATHOCTEU. YCJIOBHAsi BEpPOATHOCTb. lIpaBmiio ymHOxeHus. HesaBucumbie
coobiTud. IlpencraBienue skcriepuMeHTa B BUJE JAepeBa. PernieHue 3amau Ha



HaxXO0XJICHHUE BEPOSTHOCTEW C MOMOIIBI0 JEpeBa CIy4allHOTO SKCIEPUMEHTA,
auarpamm Jiepa.
9 KJIACC

[IpencraBienne JaHHbIX B BUAEe TaOIUL, JuarpaMM, TpaQuKoOB,
MHTEpHpeTanus JaHHbIX. YTeHne U nmocTpoeHue Tabiaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyeTaHusi U yuciao couetanuil. TpeyroabHUK
[lackans. Pemenue 3a1ay ¢ MCIIOJIb30BAaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BeposiTHOCTb. CiyyallHbI BBIOOpP TOYKM U3 (QUIYpHl Ha
IJIOCKOCTH, U3 OTpEe3Ka U U3 AYTU OKPY>KHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 10 NEPBOro yCIeXa.
Cepust ucnbiTanuii bepHymin. BeposTHocTH CcOOBITHI B CEpUM HWCIBITAHUM
bepnynu.

CnyuaiiHasi BeJIMUYMHA W pacIpeesieHue BEpOsSTHOCTEH. MaremaTuueckoe
OXHIaHWe U gucnepcud. [lpuMepbl  MaTeMaTHYeCKOro  OKHJAaHHUS — Kak
TEOPETUUYECKOI'0 CPEIHEr0 3HAYCHUS BEJIMYMHBL. MarTeMaTH4ecKoe OXHUIAHUE U
JUCIIEpCUs  CIy4YalHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUI
bepuymmy.

[lonsitue o 3akone OOJbIIMX yucend. M3MepeHne BepoOsSTHOCTEHN C MOMOIIBIO
yacToT. Poiib 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOIIIECTRE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHMSI MPOTPpaMMbl y4eOHOTO Kypca
«BeposITHOCTB M CTATUCTUKA» XapaKTEPUIYIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

NPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY ¢  HACTOSAIIEMY POCCHUUCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCHUMCKUX
MAaTeMaTHUKOB U POCCHUMCKONW MaTeMaTH4E€CKOW IIKOJbI, K HCIOJIb30BAaHUIO ITUX
JTOCTHXKEHUH B IPYTUX HAayKaxX U MPUKIAAHBIX chepax;

2) rpaKaaHCcKoe H TYXOBHO-HPABCTBEHHOE BOCTIMTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN T'paKJIaHWHA M peaIU3alliUd ero
npaB, TMPEJICTAaBICHHEM O MaTeMaTUYeCKMX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TpakJAaHCKOro 0OIecTBa (HarpuMmep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO STUUECKUX MPOOJIEM, CBA3aHHBIX
C TMPAaKTUYECKUM IPUMEHEHHEM JIOCTHKEHHU HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/A0BO€E BOCTIMTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE YYaCTHE B PEIICHUU NPAKTUYECKUX 3adad
MAaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW MpodeccuoHaIbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUYAIbHON TPAeKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKoe BOCIIUTAHHE:

CIIOCOOHOCTHIO K OMOIMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4ecKuX OOBEKTOB, 3aJad, PENICHHH, pacCyKICHUW, YMEHHUIO BUJIETH
MaTeMaTH4eCKHUEe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTAllMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MpEACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJBI U
oOmecTBa, TOHMMAHMEM MATeMAaTHYECKOW HayKH Kak cdepbl ueIoBedecKou
NEATEeNIbHOCTH, ATAloOB €€ Pa3BUTHS W 3HAYMMOCTH JJISI Pa3BUTHS LUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHUKH U MATEeMaTUYECKOW KYJIbTYpOM KaK CpEeICTBOM
MO3HAHUS MHPA, OBJIAJCHUEM MPOCTEHIIMMU HABBIKAMH UCCJIEA0BATEIBCKOM
e TeIbHOCTH;



6) ¢usnmueckoe BocnmuTaHue, (POPMHpPOBAHHE KYJLTYPbI 310POBbS H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO TPUMEHSTh MaTEMAaTHUYECKHWE 3HAHUS B HMHTEpecax CBOETO
3I0pOBbs, BEIEHHMsS  3740pOBOro  oOpa3a KU3HM  (3J0pOBOE  IMHTAHHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUM M OTIbIXa, peryispHas Qu3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

OpUEHTAIIMEN Ha MPUMEHEHUE MaTeMAaTHYECKUX 3HAHUU sl PEIICHUS 3a/1a4
B 00JIACTM COXPaHHOCTH OKPYKAIOIIeH Cpeibl, IJIAHUPOBAHUSI TIOCTYNKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUI JJIsI OKPYXKAIOIIEH Cpeabl, OCO3ZHAHUEM
100aJIBLHOTO XapaKkTepa AKOJOTHUECKUX PoOJIeM U MyTel UX PEeIICHUs;

8) amanTamusi K U3MEHSIIOIMMCSI YCJOBHSIM CONMAJBLHON W TPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEILHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOJel, MPpUoOpeTaTh B COBMECTHOM JESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOJIMMOCThIO B (DOPMUPOBAHMHM HOBBIX 3HAHWM, B TOM YHCIIE
bopMynHpoBaTh UIE€H, OHATUSA, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(QUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOUIUN KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMble PEIICHUS W JAEUCTBUS, (QOpMyIUpPOBaTH M OICHUBATH PHUCKU U
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jornueckue AecTBUA:

e BBISBIISITh U XapaKTEPHU30BATh CYIIECTBCHHBIC MPHU3HAKM MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUM MEXKIYy TMOHATUAMH, (OPMYIHPOBATH
OTpENeNICHNs]  TIOHSTHI, YCTAHABIMBATH  CYIICCTBEHHBIM  MpPU3HAK
KIaccu(UKAIMM, OCHOBAaHUS I OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATH, (QOPMYNIHpPOBATH W  TPEOOPA3OBBIBATH  CYKICHHS:
yTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YacCTHbIC W OOIIHE,
YCIIOBHBIC,



BBISIBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMATUUYECKUX YTBEPKIAEHUHN (TpPSMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEILHO HECIOKHBIE J10Ka3aTeIbCTBA
MaTEMaTU4YEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlUI0, MPUBOAUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIIeHHs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C  y4E€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIUE MPOTUBOpEUHE, MpPOoOJIEMYy,
CaMOCTOSITEJIbHO ~YCTAHABIMBATh MCKOMOE M JlaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 0O0OBEKTOB MEXAY COOOM;
CaMOCTOATENTHHO (POpMYyNIHpOBaTH 000OIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEIEHHOTO HAONIO/IEHUS, HUCCIEIOBaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLECCA, a TAKKE BbBIJBUTaThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIUHU, ITaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHHS HWH(pOpMAMM © HWIUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, IuarpaMMamH, WHOM Tpadukoil u uX
KOMOMHAILUSIMUY,

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTesIeM WiH cPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBUS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJECHHUSI B COOTBETCTBUU C YCIOBUSMU
U LEeNsIMU OOLIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHUCHMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS MO XOJYy pPELICHUS
3a/1a4yd, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

e B X0 00CYXJIEeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYXKIa€MOU TEMBI,
poO0JeMBbl, peraeMoi 3a7auu, BbICKa3bIBaTh UAECH, HALICIICHHbIE HA MOKUCK
pELICHMs, COIMOCTAaBIATh CBOM CYXACHUS C CYXICHUSMU JIPYTUX
YYaCTHUKOB JMajiora, OOHApPY)KMUBAaTh Pa3jIMYM€ U CXOJCTBO MO3ULUU, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;

e TMPEACTABIATH  PE3YJIbTATHI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh (pOopMaT BHICTYIUICHUS
¢ y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

e T[IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIAUBUYATIbHON
paboThI MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e IMPUHUMATh LEIb COBMECTHOM NESITENbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paloThl, pacnpeiensTh BHABI padoOT, JI0roBapuBaTHCA,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIFOJIEH;

e VyYaCTBOBATh B TPymmHoBbIX (opmax paboTel (0OCyXkaeHHs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BHINOIHITH CBOIO YacTh pabOThI
U KOOpPAMHHUPOBATH CBOM JCHCTBHSI C JPYTMMHU WIEHAMU KOMaHJbI,
OLIEHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSL.

PerynsiTuBHbIe YHUBepcajibHbIe YyeOHbIe NeiCTBUSA

Camoopranmusanms:

e CAMOCTOSATENIBHO COCTABJIATH IUJIAH, aJTOPUTM PELICHUS 3aAaud (WJIH €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOY HH(pOPMAIIUH.

CaMOKOHTPOJIb, IMOLUOHAIbHBIN HHTE/JICKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3ysibTara
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

e INPEABUIETH TPYAHOCTHU, KOTOPBIE MOT'YT BOSHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHMWBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTH MOCTABICHHON LEIH U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHKEHUS WU HEIOCTUKEHUS LENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATbBI



K xonny oOyuenuss B 7 kJjacce OOyYalOIIMICS TMOMYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalLUIO, NPEICTABICHHYIO B TaOiMIaX, Ha Jguarpammax,
MPEACTaBIsATh JaHHbIE B BHJI€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnucelBaTh UM HUHTEPIPETUPOBATH  pEaJIbHbIE  YHCJIOBBIE  JIaHHBIE,
MpejCTaBIeHHbIE B TaOIUIIaX, HA JUarpaMMmax, rpadukax.

Hcnonw3oBaTh a1 OMUCAaHUS AAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKOE, MeAuaHa, HauOOJIblllee M HaWMEHbIee 3HA4YCHUS,
pa3max.

NmeTs mpencraBieHUe O CiIydyalHOM W3MEHUYMBOCTM Ha NIpUMEpax IEH,
bU3MYECKUX BEJIWYMH, aHTPOMIOMETPUYECKUX IJAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonmy obOyueHuss B 8 kJjacce OOy4arOIMICS TMOMYYUT CIETYIOIINAEC
IpEMETHBIE PE3YIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO B BHJIEC
TaOIMI, AUarpamMm, rpaguKoB, IPEACTABIATh TaHHBIC B BUJIC TAOJUII, TUAarpaMM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKHX IOKa3aTelIel: CpeIHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYEHUNW M YACTOTHI COOBITHI, B TOM YHCJIIE
0 pe3ysbTaTaM U3MEpEHU 1 HaOII0ICHUI.

HaxomuTh BEpOSITHOCTH CIyYalHBIX COOBITUM B OMBITaX, 3HAsI BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpa@uyeckue MOIENIH: JEPEBO CIYyYaWHOTO SKCIIEPUMEHTA,
auarpamMMbl DWjiepa, YicIIOBas IpsiMas.

OnepupoBaTh MOHSATHUSIMH: MHOXECTBO, IOJMHOXECTBO, BBIINOIHATH
omepanMyi HaJ MHOXECTBaMHU: OOBEIWHEHUE, TIEpeceueHue, IOMOJTHEHHE,
MEPEYUCIIATH FJIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOXKECTB W CBA3EH MEXIy
HUMM JJI ONMCAHMS MPOLIECCOB U SIBICHUM, B TOM YHWCIIE MPU PEIICHUU 33/1ad U3
JIPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy obOyuenus B 9 kiacce o0OydaromUiCsS TMOJYYUT CIECAYIONINE
MpEAMETHBIE PE3YJIbTATHI:

W3Bnekate u mpeoOpa3oBbBaTh WHGOPMAIUIO, TPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPEACTaBISAThH
JAaHHBIC B BHJIC TAOJIMII, TUarpaMm, IpauKoB.



PemaTte 3amaum oOpraHuM30BaHHBIM NEpeOOpPOM BAapUAHTOB, a TaKXKE C
HCII0JIb30BAaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh ONUCaTENIbHbIE XAPAKTEPUCTUKU JUII MAaCCHUBOB UYMCIIOBBIX
NAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHUM M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTH CIIy4allHBIX COOBITUHA B M3YYEHHBIX ONBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCHBITAaHUN bepHysuin.

Nmerp mnpencraBieHUME O CIIy4alHOM BEJIMYMHE U O PaACHPEACICHUU
BEPOSATHOCTEH.

Nmerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN KakK O IPOSBICHUH
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIKX YUCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpoabsnbie | IIpakTnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
1 I1 7 2
PEACTABIICHHC HAHHbIX 0 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 Ommcarenpias cTaTHCTHK 8 0 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
i 1
3 Catysaiitas H3MEHHBOCTE 6 0 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brezerue B Teopuio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
BeposTHOCTB ¥ yacTOTa CITy4aiiHOTO bubnuoreka [IOK
5 4 0 1
COOBITHS https://m.edsoo.ru/7f415fdc
6 O0o001Ienne, cucTeMaTH3aLMs 3HAHUH 5 2 0 Et?[ij?ll;ln?;iic{_.[ral?{MlS fdc
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



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 KJIACC

KoanuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Kourpoabusie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
1 I1 7 4
OBTOpEIHE Kypca [ xacea 0 0 https://m.edsoo.ru/7f417fb2
9 OrnmcaTenpHas cTaTUCTHKA. PaccenBanme 4 0 0 bubmmoreka [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
M 4
3 Hoxectpa 0 0 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
4 BeposTHOCTB CitydaitHOTO COOBITHS 6 0 1 httos://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
5 B 4 0 0
BC/ICHHC B TCOPHIO rpaos https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 Catysaidnsie coGbITHs 8 0 0 https://m.edsoo.ru/7f417fb2
7 O0o001Ienue, cucTeMaTH3al s 3HaHUH 4 2 0 ft?[i?/?ﬂ?(iiii(ﬁ?/fﬂl? fo2
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 1



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 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Kourpoabusie | IIpakruyeckue
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
1 I1 4
OBTOperne Kypca 8 iacca 0 0 https://m.edsoo.ru/7f41a302
bubmmoreka [JOK
2 4 1
DIICMEHTEI KOMOHHATOPHKH 0 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
3 I'eomeTpudeckast BEpOsSTHOCTh 4 0 0 httos://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Henmviratis beprysui 0 0 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [JOK
> Catysaitiias e 0 0 0 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 00600 10 1 0
ODHISHHE, KOHTPOIE https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34 1 2



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




IHHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontposbnble | IIpakTndeckue Aara wpposbie
Bcero u3yyeHusi | oOpa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
1 [IpencraBneHue NaHHBIX B 1 bubmmoreka [JOK
Tabnumax https://m.edsoo.ru/863ec1f8
9 [IpakTHueckrie BBIYMCIEHUS IO 1 bubnuoreka [IOK
TaOJIMYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u nHTEpIpeTans 1 bubnuoreka [IOK
TAOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas pabota "Tabmuier" 1 1
I'paduaeckoe mpencraBieHne
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOJIOUATHIX) https://m.edsoo.ru/863ed18e
JrarpaMm
UreHue U MOCTPOEHUE JHarpamMM.
6 [Tpumepsl neMorpapuaecKux 1 bubmorexa [OK
https://m.edsoo.ru/863ed602
JrarpaMm
7 [IpakTrueckas pabora 1 1 bubnunoreka [IOK
"Tuarpammer" https://m.edsoo.ru/863ed72e
8 Yucnosslie Habopbl. CpeHee 1 bu6nuoreka LIOK
apupmeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnosslie Habopbl. CpeHee 1 bu6nuoreka LIOK
apu(pmMeTHIecKoe https://m.edsoo.ru/863ed846
10 Menuana 4rcioBoro Habopa. 1 bu6nmoreka [JOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Y CcTONYUBOCTH MEAHUAHBI

https://m.edsoo.ru/863edb3e

Mennana 4ucIIoBOTO Habopa.

1 YCTOHYHUBOCTh MEIUAHBI
12 [IpaxTnueckas padora "Cpennue bubnuoreka [IOK
3HaueHus" https://m.edsoo.ru/863edc6a
HawubGomnpuiee n HauMeHbIIee
13 3HAUEHUS YUCIIOBOTO Habopa. Bubnuorexa LIOK
https://m.edsoo.ru/863ee07a
Pazmax
HawubGomnpuiee n HauMeHbIIICe
14 3HAYEHMS YUCIIOBOTO Habopa.
Pazmax
HawubGomnpuiee n HauMeHbIIICe
15 3HAYEHUs YUCIOBOro Habopa.
Pa3zmax
KonTtponbHas pabota mo remam
16 "[IpencraBineHue TaHHBIX. bubmorexa [IOK
https://m.edsoo.ru/863ee390
OmnucarenbHas CTaTUCTHKA"
17 Cny4alinasi UBMEHUYHUBOCTh bubmuoreka [IOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YacroTa 3HaUE€HHUI B MACCUBE bubmuoreka [IOK
JTaHHBIX https://m.eds00.ru/863ee69¢c
bubmuoreka [IOK
19 Ipynmipoka https://m.edsoo.ru/863ee9d0
20 I'mcrorpaMmsbl
bubnuroreka [JOK
21 I'nerorpasst https://m.edsoo.ru/863eeelc
29 [Ipaktuyeckas padota "Ciydaiinas bubnuoreka LIOK

U3MEHYMUBOCTE"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, BepmnHa, pedpo.

23 [Ipencrasnenue 3a1a4u ¢ MOMOIIBIO bubmorexa LIOK
https://m.edsoo.ru/863eef52

rpaga
CreneHb (BaJICHTHOCTD) BEPILUHBIL.

24 Yucno pédep u cymmapHasi CTeTieHb Bubnuorexa LIOK
peprm, Llerm 1 i https://m.edsoo.ru/863efOba

o5 Henp u nuxi. [Tyts B rpade. bubnuoteka [IOK
[IpencraBnenue o cBA3HOCTH rpada https://m.edsoo.ru/863ef236

%6 [IpencraBnenue 06 bubnuoreka [IOK
OPHEHTHPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2

7 City4aliHbI/ OTIBIT U CITyYaiiHOE bubnuoteka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCT M yacTOTa COOBITHSL.

28 Poiib MasioBEpOSITHBIX U bubnuoreka [IOK
MPAKTUYECKH JTOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B IPUPOJIC U B OOIIIECTBE

29 Mounera u urpanbHasi KOCTb B
TEOPUHU BEPOSATHOCTEH

30 [IpakTnueckas pa6ora "Yacrora bubmuoreka [IOK
BbINaJcHUA opia" https://m.edsoo.ru/863ef8a8
KountponbHas pabota no remam

31 "CiyyaliHasi "3MEHUUBOCTb. bub6nuoreka LIOK
I'padbl. BepositHOCTB cityuaitHOTO https://m.edsoo.ru/863f0186
coObITHS"

32 [ToBTOpEHnue, 0600IICHNE. bubnuroreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHnue, 060061ICHNE. bu6nmoreka [JOK

OmnucarenbHas CTaTUCTUKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, oboOIIeHNE. 1 bubmmoreka [IOK
BeposTHOCTB CiTy4aiiHOTO COOBITHS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863efec0

8 KJIACC

KoJynuecTBO 4acoB DJIEeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpouabnsbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
1 [IpencraBnenue naHHBIX. 1 bubnnoreka [IOK
OmnucarenbHas CTAaTUCTHKA https://m.eds00.ru/863f029e
9 CrnyuaiiHast "3MEeHYMBOCTh. CpeHue 1 bubnuoteka [IOK
YUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiabie coObITHs. BepositTHoCcTH 1 1 bubnuoteka [IOK
YaCTOTHI https://m.eds00.ru/863f0578
Knaccuueckue moaenu Teopuun
4 BEPOATHOCTEH: MOHETA U UTpajIbHAas 1 bubmmorexa [JOK
p ’ p https://m.edsoo.ru/863f076¢
KOCTb
bu6mmoreka [JOK
5 O 1
THTOHCHHA https://m.edso0.ru/863f0a50
bu6mmoreka [JOK
6 S 1
Jlucnepens HeioBoro Habopa https://m.edso0.ru/863f0a50
7 CrangapTHOE OTKJIOHEHHE YUCIIOBOTO 1 bu6nmnoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl pacCceUBaHMS 1 bubmorexa [OK
P p https://m.edso0.ru/863f0ea6
bubnmoreka [JOK
9 M 1
HOZCECTBO, HOAMHOMCECTBO https://m.eds00.ru/863f1180
0] :
Tepaiuy HaJi MHOKECTBAMHU BuGmiorexa LIOK
10 o0BeIMHEeHNE, TIEpeceUeHUE, 1

JOIIOJIHCHUC

https://m.edsoo.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa onepauuii HaJl
MHO>KECTBAMU: TIEPEMECTUTENBHOE,

bubmuoreka [IOK

11
COYETaTEIbHOE, PACIIPEICTUTEIIBHOE, https://m.edsoo.ru/863f1784
BKJIFOUCHHS

12 I'paduueckoe npencraBieHmne bubnuorexa [IOK
MHOKECTB https://m.edso0.ru/863f198¢c

13 KonTponbHas paboTa no remam
"Cratuctuka. MHOXecTBa"

14 DOneMeHTapHble coObITHS. CllydaiiHbIe bubnuoteka [IOK
COOBITHS https://m.edsoo.ru/863f1ldec
bnarompustcTB e

15 3J1eMeHI;a HBIE ZI(;)6H:ITI/I${ brbmorexa [TOK

p o https://m.edsoo.ru/863f1dec
BepostHocTr coObITHI
BbaaronpustcTByromue
16 3neMeHIT)a HBIC }C/I(;)6HTI/I${ bubmorexa [JOK
p o https://m.edso0.ru/863f1f72
BepostHocTH COOBITHI
OMBITBHI ¢ PABHOBO3MOYKHBIMH
bu6mmoreka [JOK
17 3JIEMEHTAPHBIMHU COOBITHSMHU.
.. https://m.edsoo.ru/863f21ca
Crny4daiiHbIi BEIOOD
OIBITBI ¢ PABHOBO3MOKHBIMH
bubmuoreka [IOK

18 3JIEMEHTAPHBIMU COOBITHSIMHU.

.. https://m.edsoo.ru/863f21ca
Crnyyaiinbiii BEIOOD
[IpakTuueckas padota "ONbITH C

19 ;;HOBOBMO)KHII:IMI/I 9JIEMEHTAPHBIMU bubmmorexa [IOK
P \ P https://m.edso0.ru/863f235a
COOBITUSIMH

bubnmoreka [JOK

20
flepeso https://m.edsoo.ru/863f2ade

21 CBolicTBa 1epeBa: €IMHCTBEHHOCTD bubnuoreka [IOK
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IIYTH, CyLIECTBOBAHUE BUCSIYEH
BCPUIWHBI, CBA3b MCKY YHUCIIOM
BEPIIMH U YUCIIOM PEOEP

https://m.edsoo.ru/863f2bac

22 [IpaBuino yMHOXEHUS bubmmorexa [OK
p ™ https://m.edsoo.ru/863f2cd8
bu6mmoreka [JOK
23 I1
PABIIIO yMHOMCCHIA https://m.edsoo.ru/863f2e36
bu6mmoreka [JOK
24 I1 0
POTHBOTIONONHO® COLLITHE https://m.edsoo.ru/863f2f8a
o5 Huarpamma Diinepa. O0beiuHEHUE U bubnuoreka [IOK
nepecevyeHne coObITHI https://m.edsoo.ru/863f3214
26 HecosmecTHble coObITs. Dopmyna bubnnoreka [IOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3372
97 HecoBmecTHbie coObITHS. DOpMyIia bubnnoreka [IOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBuio yMHOKEHHUS BEPOSTHOCTEH.
P M P bu6mmoreka [JOK
28 VYcnoBHas BEpOSTHOCTb.
https://m.edsoo.ru/863f38ae
HezaBucumpie coObITHs
[IpaBuio yMHOKEHHUS BEPOSTHOCTEH.
P ™ P bu6mmoreka [JOK
29 VYcnoBHas BEpOSTHOCTb.
https://m.edsoo.ru/863f3b06
HezaBucumpie coObITHS
30 [IpencraBnenue ciry4aitHOTo bu6nmoreka [JOK
SKCIIEPUMEHTA B BUJIE JIEpEeBa https://m.edsoo.ru/863f3cbe
31 IIpencrasnenue cirydaiiHOTO bubnuoreka LIOK
JKCIIEpUMEHTA B BUJIE A€pEBa https://m.edsoo.ru/863f3f20
IT , 0000 .
OBTOpEHHE, 00001IeHIE BuGmorexa LOK
32 [IpencraBnenue JaHHBIX.

OmnucarenbHas CTaTUCTUKA

https://m.edsoo.ru/863f4128
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bubmuoreka IIOK

33 losropene, obobmenne. Ipager ! https://m.eds00.ru/863f4312
KonTtposnsHast paboTa o Temam
34 "Cny4aiinbie coObITHS. BeposSTHOCTB. 1
I'padsr"
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/863f4312

9 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
New/m | Tema ypoka Kontposnbnble | IlpakTuyeckue Aara wpposbIe
Bcero u3yyeHusi | oOpa3oBarTe/ibHbIE
padoTbI padoThI pecypen
bubnuoreka [IOK
1 HpenctaBeHite AGHHEX 1 https:// m.edso;_.[ru/863f47ea
bubnnoreka [IOK
2 OnucarenpHas CTaTUCTUKA 1 httos://m.e dso;_.[ru 18634764
3 Onepanuu Haj COOBITHSIMU 1
HezaBucumocTs coObITHI 1
5 KombunaropHoe npaBuio 1 bubnnoreka [IOK
YMHOXEHUS https://m.edsoo.ru/863f4e16
5 [TepecranoBku. @akTopual. 1 bubnnoreka [IOK
CoderaHus 1 4NCIO COYECTAHUN https://m.edsoo.ru/863f4e16
bubnuoreka [IOK
! Tpeyrompimmic Hackas 1 https:/ m.edso;_.[ru/863f5014
[IpakTuueckas pabora
3 "Beruncienue BeposiTHOCTEM C 1 1 bubnunoreka [IOK
HCIIOJIb30BaHUEM KOMOWHATOPHBIX https://m.edsoo.ru/863f5208
(GyHKIM 971eKTPOHHBIX Tabmui"
I'eomeTrpuueckas BEpOSITHOCTb.
9 CrydaiiHplii BEIOOp TOUKH U3 1 bu6nuoreka LIOK
(GuUrypsl Ha IIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyT'¥ OKPYKHOCTH
10 I'eomeTpuueckast BEpOSTHOCTD. 1 bubnuoreka [IOK

Crydaiinblii BEIOOpP TOUKH U3

https://m.edsoo.ru/863f5a50
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(GUrypsl Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IYTU OKPYXHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
Crydaiinelii BEIOOpP TOUKH U3

bu6mmoreka [JOK

11
(burypsl Ha IIIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5hfe
U3 IyT'¥ OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTb.
12 Crny4aiiHblii BHIOOP TOYKH U3 bubnuoteka [IOK
(burypsl Ha IJIOCKOCTH, U3 OTpE3Ka, https://m.edsoo.ru/863f5e10
U3 TyT'U OKPYXKHOCTH
HcnwiTanue. Ycnex u Heynaya.
13 Cepus UCIIBITAHUM 0 IIEPBOTO bubmorexa [OK
p p https://m.edso0.ru/863f6162
ycrexa
UcneiTanue. Ycnex u Heygaya.
14 Cepus UCOBITAaHUN 1O IIEPBOTO bubmorexa OK
P P https://m.edso0.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heygaya.
15 Cepus UCTIBITaHHUH JI0 TIEPBOTO
ycrexa
Hcneiranusa bepuyin.
16 BeposiTHOCTH COOBITHIT B CEpUU Bubmmorexa LIOK
P . P https://m.edsoo.ru/863f64d2
ucneiTanuii bepHymnnu
Ucneiranusa bepnyinu.
N bubmuoreka [IOK
17 BepostHOCTH COOBITHI B cepuu
. https://m.edso00.ru/863f6680
ucnbiTaHui bepHymim
18 IIpakTnyeckas padota "VcnbITaHus bubnuoreka LIOK
bepuymm" https://m.edso0.ru/863f67de
19 CnyygaiiHas BelIMYMHA U bubnuoreka [IOK
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pacrpeeneHue BEpOATHOCTEN

https://m.edsoo.ru/863f6b44

Marematnueckoe OXUIaHUE U

bu6mmoreka [JOK

20
JIUCTIEPCHS CITYYaiiHON BETUYMHBI https://m.edsoo.ru/863f6da6
ITprmMepsl MaTeMaTHYSCKOTO
21 0;11[:1/1 a}II)I/Iil KaK TEOPETHYECKOTO bubmorexa [OK
A p https://m.edso00.ru/863f6f86
CpeIHETO 3HAYCHHSI BEJTNIMHBI
bu6mmoreka [JOK
22 TTousarue o 3axkoHE OOJIBIINX YHUCEN
https://m.eds00.ru/863f72c4
23 N3mepenue BeposiTHOCTEN C bubnuoreka [IOK
TMOMOIIBIO YaCTOT https://m.edso00.ru/863f7652
24 [Ipumenenue 3akoHa 60IBIINX bubnuoreka [IOK
qucen https://m.eds00.ru/863f7116
o5 O06o06meHre, cHCTeMaTH3aNS bubnuoreka [IOK
3HaHui. [IpeacraBienne qJaHHbIX https://m.edso00.ru/863f783c
%6 O0o001enue, cucTreMaTH3aIus
3HaHUH. OnmcaTenbHast CTATUCTHKA
O0o001Ienne, cuCTEMAaTU3aLM
27 sganuii. [lpencrasienne qaHHBIX bubmorexa OK
- bea A ' https://m.edsoo.ru/863f893a
OmnucarenbHas CTATUCTHKA
O0001IeHne, CHCTEMATH3 AL
. . bubnuoreka [IOK
28 3HaHUH. BeposITHOCTB cirydaiiHOTO
https://m.edsoo.ru/863f7ade
COOBITHS
O0001enne, cucTeMaTH3aIus
29 3HaHuM. BeposTHOCTH cinydaitHOTO bubnmnoreka [JOK
COOBITHS. DIEMEHTHI https://m.edso0o.ru/863f7c9c
KOMOUHATOPHKH
30 O06o01eHne, cucTeMaTH3aus bubmuoreka [IOK

3HAHUH. DJIEMEHTEI

https://m.edsoo.ru/863f7e54
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KOMOMHATOPHKH

O0001menne, cucreMaTu3alus
3HAHHUH. DJIEeMEHTHI

bu6mmoreka [JOK

31 1
KoMOuHaTopukH. CiydaiiHbie https://m.edsoo.ru/863f8408
BEJIMYUHBI M pacIpeieICHUs
O06006111eH1E, CUCTEMATU3ALIMS
. . bubnuoteka [IOK
32 3HaHUH. CllyyaliHble BEJIMYUHBI U 1
https://m.edsoo.ru/863f861a
pacrnipesenenus
33 HToroBast KOHTpOJIBHAS PabOTa 1 bubmorexa [OK
https://m.edsoo.ru/863f8b56
34 O0o001enue, cucTeMaTH3aIus 1
3HAHWUU
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJabTAThHI 0CBOEHHUSI OCHOBHOI
MPOBEPSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111€er0 00pa30BaHus
pe3yJjbTara
5 BepostHocTh U cTaTucTHKA
Uwutarh nHGOpMAIIHIO, TIPEJCTABIICHHYIO B TAOIHIIAX, HA JUArpaMMax,
5.1 NPEACTaBIATh JIaHHbIE B BHAE TaOJMIl, CTPOUTH JHArpamMMbl
(cTosiOuKOBBIE (CTOMIOYATHIE) i KPYTOBBIE) TIO MAaCCHBaM 3HAYCHUI
£ 5 OnuceiBaTh W HWHTEPIPETHPOBATh peallbHbIC YHCIOBBIC JIaHHBIC,
MpeCTaBICHHBIC B TAOIUIIAX, HA TUarpaMmax, rpadukax
Hcnonmbs3oBaTh TUTSt OTTHCaHUS JTAaHHBIX CTaTHCTHYCCKUE
53 XapaKTEPUCTHKU: CpelHee apuPpMeTHIeCKoe, MeIMana, HanbobIIee U
HauMEHbIIIee 3HAaUCHUs, pa3Max
NmeTs nipeacTaBieHue o ciydailHON M3MEHYMBOCTH Ha IPUMeEpax IIeH,
5.4 GU3NYECKUX  BEIIUMYWH, AHTPOIIOMETPHYECKUX  JaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTONYMBOCTH
8 KJIACC
Kona .
IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
NpoBePsIeMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUS
pe3yJjbTara
5 BeposTHOCTB U cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbiBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
5.1 BUje TaOnuL, auarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUE
TabmuL, JUarpamm, rpadukoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTHCTUYECKHX IOKa3aTelneil:
5.2 CpeIHUX 3HAYCHWH U Mep pacceuBaHus (pa3Max, AUCIEpPCHS U
CTaH/IaPTHOE OTKJIIOHEHHE)
5.3 HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHHUN M YaCTOTHI COOBITHIA, B TOM




YUCJIe 10 Pe3ysibTaTaM U3MEPEeHUN U HAOIIOCHUIA

HaxomuTe BepoSTHOCTH cCllydallHbIX COOBITMM B OIBITaX, 3Has

2.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUI, B TOM 4YHCIIE€ B OIbITaxX C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMU
- Hcnonb3oBath  rpaduyeckue  MOJENHM:  JEPEeBO  CIy4aifHOTO
' 9KCIIEpUMEHTA, TUarpaMMbl Diijiepa, YicIoBas Ipsmast
OnepupoBaTh TOHSTHUSIMH: MHOXECTBO, IMOJMHOXKECTBO; BBHITIOIHATH
56 omepanuy  HaJd  MHOXECTBaMHM:  OObEIMHEHHE, IepeceueHue,
' JIOTIOJTHEHHE; TIEPEUUCIIATE 3JIEMEHTHI MHOYKECTB, TPUMEHSTH CBOMCTBA
MHOKECTB
Wcnonb3oBarh rpaduueckoe NpeACTaBICHUE MHOXKECTB M CBsI3€il
5.7 MEXTy HUMH TSI OMTUCAHWSI IIPOIIECCOB U SIBJICHUH, B TOM YHCIIE TIPU
pelIeHn  3a1a49 U3 APYruX yIeOHBIX MTPEIMETOB U KYpCOB
9 KVIACC
Koxn .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUSA
pe3yJjbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekatp U mpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX WCTOYHHMKAX B BHJE TaOJHI], JuUarpaMm, rpauKoB,
IPEJCTaBIISTh JaHHBIE B BUJIE TaOIHII, AUarpamMmm, rpadukos
- PemaTh 3agaun opraHu3oBaHHBIM NEPEOOPOM BapHUAHTOB, a TaKKE C
. UCIOJIb30BaHUEM KOMOWHATOPHBIX MPABUI U METOJIOB
Hcnonp3oBaTh  ommcareNbHbIE — XapaKTEPUCTUKUA  JUII  MAacCHBOB
5.3 YHUCIIOBBIX JaHHBIX, B TOM 4YHCI€  CpeQHHE 3HAuYeHUs U Mepbl
paccenBaHus
£ 4 HaxomuTh 4acTOTHI 3HaUYe€HWH M YACTOTHI COOBITHS, B TOM YHCIE
. MOJIL3YSCH pe3y/IbTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOACHUH
HaxonuTb BepoSTHOCTH ClIydaifHBIX COOBITHI B U3yUYEHHBIX OTBITAX, B
5.5 TOM UYHCIE€ B ONBITAX C PaBHOBO3MOXXHBIMU DJIEMEHTapHBIMH

CO6BITPI$IMPI, B CCpUAX HUCIBITAHUN 110 MEepBOro ycrecxa, B CEpUAX




UcIbITaHUN bepHyiu

HNmers mpencraBiieHHE O CIIy4allHOW BEIWYMHE M O PacCIpeiciICHUU

5.6

BEPOSITHOCTEH

HNmets mpencraBieHue o 3aKoHE OOJIBIINX YKCENl KaK O MPOSBICHUU
o.7 3aKOHOMEPHOCTH B CIlydalHOM HW3MEHYMBOCTM M O pOJM 3aKOHa

OOJIBIINX YUCEII B IPUPOJIE U OOLLECTBE




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

7 KUIIACC
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
5 BeposTHOCTb U cTaTUCTHKA
[IpencraBnenne MaHHBIX B BUJE TAOJUI], IUarpaMm, rpa@ukoB. 3aroyiHEeHHE
TabIUL, YTEHHWE U MOCTPOEHUE AMarpamMMm (CTOJOMKOBBIX (CTOJNOYATHIX) U
5.1 KpyroBbix). YUreHue rpadukoB peadbHBIX IpoleccoB. M3BiedeHue
vHpOpMAIIUM W3 JIUarpaMMm W TaOJUI, WCIOJh30BAHWE M HHTEPIPETALUS
JTAHHBIX
OnucarenpHasi CTaTUCTHKA: cpeAHee apudMeTHdeckoe, MeauaHa, pa3Max,
5.2 HanOOJIbIIIEe U HAUMEHBIIIEE 3HAUCHHS Ha0Opa YHCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHON U3MEHYMUBOCTH
CnyyaiiHblii SKCIEpPUMEHT (OMBIT) U cllyyaiiHoe coOwiTHe. BeposTHOCTh U
5.3 gacToTa. Poib ManoBepOSATHBIX W MPAKTUYECKUA AOCTOBEPHBIX COOBITUH B
npupoie u B oOuiecTse. MoHeTa U UrpajibHasi KOCTb B TEOPUH BEPOSITHOCTEMN
I'pad, BepmmnHa, pedbpo. Crenenp BepmuHbL. Ywcio pédep M cymmapHas
£ 4 crenenb BepmuH. [IpeacraBnenue o cBsizHoctu rpada. Llenu u mukisl. [Tytu
' B rpadax. OOxon rpada (ditmepoB myth). IlpeacraBienwe 00
opueHTupoBaHHOM rpade. Pemenue 3agau ¢ momouisio rpados
8 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAePKAHUS
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBieHue qaHHBIX B BUJE TaONHUII, AUArPaMM, TparKOB
5 MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXecTBO. Onepauuu  Hax
' MHOXECTBaMU: 00bEIMHEHHE, IEpeceUeHre, JIONIOTHEHUE
53 CBoiicTBa onepanuii HaJi MHOKECTBAMM: IEPEMECTUTENBHOE, COUETATENBHOE,
' pacnpeneauTeNbHOE, BKIIFOUEHUS
£ 4 Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOMXECTB IJIS OMUCAHUS

PCATBHBIX TPOLECCCOB U SIBJIGHI/Iﬁ, IIpU pCIICHUU 3a1a4.




N3mepenne paccernBaHus NaHHBIX. JUcnepcuss U CTaHAAPTHOE OTKIIOHEHUE

>0 YHCIOBBIX HA0OpOB. JlMarpaMmma paccenBaHUsI
DneMeHTapHble COOBITHS CiydailHOTO ombiTa.  CiydailHbIE COOBITHS.
56 BepostHocTi cOOBITHI. ONBITBI C PaBHOBO3MOXKHBIMHU  AJIEMEHTAPHBIMH
. coObiTusiMu. CiydaiiHplii  BbIOOp. CBSI3b MEXAY MAaJOBEPOATHBIMU U
IPAKTUYECKU JOCTOBEPHBIMU COOBITHSMU B IIPUPO/IE, OOIIECTBE U HAYKE
JepeBo. CBoiicTBa J1€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYIIECTBOBAaHHE
o.7 BUCSAYEH BEpUIMHBI, CBA3b MEXK/1Y YHCIOM BEPILIUH U yuciioM pédep. [IpaBuio
YMHO>KeHus. Pelienne 3a7a4 ¢ moMoIbio rpados
[IpotuBomnonoxkupie  coObiTus. Juarpamma Oiinepa. OObenuHEeHUE U
5.8 nepecedenue coOblTuil. HecoBMmectHble coObiTua. dopmyna  ciokeHus
BEPOATHOCTEN
59 VYcnoBHas BeposaTHOCTE. [IpaBuino ymHoxenus. HezaBucrumbie cOOBITHS
[IpencraBnenne »sKcnepumMeHTa B BUAe JepeBa. PemieHue 3amad  Ha
5.10 HAax0’KJICHHE BEPOSTHOCTEN C MOMOUIBIO JEPEBA CIIYHaHOTO HKCIIEPUMEHTA,
JuarpaMm Junepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
5 BeposTHOCTB M cTaTuCTHKA
[IpencraBnenue TaHHBIX B BUJAE TaOIUL, AUarpamm, rpadukoB, HHTEpIIpeTaLus
5.1 JMaHHBIX. UTeHHWE M MOCTpOEHHE TaOJIMII, JUarpaMm, IpauKoB MO peaabHBIM
JTAHHBIM
5.2 [TepecTtanoBku U hakTOpra
5.3 CoueTraHus U YUCIIO COYETaHHUN
5.4 Tpeyronsauk Iackans. Pemenue 3agay ¢ ucnosib30BaHueM KOMOMHATOPUKU
- I'eomerpuueckass BeposTHOCTb. CiydaiHbli BbIOOp TOUKH M3 (UIypel Ha
' IUIOCKOCTH, U3 OTpe3Ka U U3 JYTH OKPYKHOCTH
5.6 UcnsiTanue. Yenex u Heyaada. CepHst HCIIBITAHUM 0 IEPBOTO ycrexa
57 Cepus ucnbeiTanuii bepHymin. BepostHocTu coOBITHII B cepuu HUCIBITAaHUN
. bepuynnn
5.8 Crydaiinas BeTMYMHA U paciipeiesieHle BepOsITHOCTEeN




MaremaTu4eckoe OXWJaHuC MW JUCIICPCHUA. HpI/IMepr MaT€MaTUu4CCKOI O

> 0>KMJIaHHSI KaK TEOPETUYECKOTO CPEAHETO 3HAUCHUS BETMYUHBI

510 MareMaTnueckoe OXUJAHUE M JUCIEPCHs CIIy4alHOW BEJIIMYUHBI «YHUCIIO
. YCIIEXOB B CEpUHU ucnbITaHuil bepHyim»

511 [Tonarue o 3akoHe OonbIIMX 4YKceN. M3MepeHne BEpOSITHOCTEW C MOMOIIBIO

yacToT. Posb ¥ 3HaueHMe 3aK0HA OOJIBIIKX YHCEN B IPUPOJIE U OOLIECTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NPOBEPSIEMOT0
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHMS K NPeIMETHBIM pe3yJIbTaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHSATUAMU: MHOXKECTBO, MOJMHOKECTBO, OTIEPAIIIT
HaJl MHOKECTBAMH; YMEHHUE OTIEPUPOBATH MOHITHAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, IUKJI, MPUMEHATh MX MPU PEUICHUU 3aJ]a4; YMEHHE HCIOJIh30BaTh
rpagu4yeckoe TPEACTABICHHE MHOXKECTB JUIsl ONUCAHUS  PEaThbHBIX
MPOIIECCOB U SBJICHUM, TIPH PEIICHUU 33714 U3 IPYTUX YICOHBIX MPEIMETOB

YMeHHne onepupoBaTh MOHATHAMH: OIpEACIICHHuEe, AaKkCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHHE  pacCloO3HaBaThb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUs, IPUBOJAUTH IPHUMEPbl M  KOHTPIPUMEPBL, CTPOUTh
BBICKAa3bIBAHUS M OTPULIAHUS BBICKA3bIBAHNI

VYMmenne OINICpHUPOBATH TIIOHATUAMMU: HATYpPAJIbHOC YHCIO, IIPOCTOC H
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPaJIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCII0, MOJIYJb YHCIa, OOBIKHOBEHHAS JIPOOb M JIECATUYHAsS JPOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMETUYECKU KBAAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHCllaMi, CPaBHUBATh M YIOPSA0YMBATh YHCIIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU NPSIMON, OKPYIVISTH UYWCIA; YMEHUE JeNaTh MPUKUAKY M
OIICHKY PE3yJIbTaTa BhIUYUCIICHHIA

YMeHue omnepupoBaTh MOHSTUSMU: CTENEHb C IEJbIM [OKa3aTeseM,
apudmeTnyecKuil KBaJpaTHbIA KOPEHb, MHOTOUJIEH, alnredpanyeckas 1poob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTeHeHH OoJblle
€MHULIBI; YMEHHUE BBIMOJHATh pacu€rhl 1mo dopmynam, npeodpazoBaHUs
HENbIX, JPOOHO-PAIMOHANBHBIX BBIPAXKEHUN M BBIPAKEHHA C KOPHIMH,
pa3ioXKeHue MHOTOYIEHA Ha MHOXKHUTEIIH, B TOM YHUCIIE€ C UCIOJIb30BaHUEM
(dhopMyI pa3HOCTH KBAJIPaTOB U KBAJpaTa CyMMBI U Pa3HOCTH

YMeHue ONCpUpOBATh IOHATUAMU: YHUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pCIIaThb JIMHEWHBIE U KBaApaTHBIC  yYpaBHCHUA, ,Z[pO6HO'
palOHAJIbHBIC YPABHCHUS C OJIHOH nepeMeHHoﬁ, CUCTCMBI IBYX JIMHENHBIX
ypaBHeHHfI, JIMHEMHBIE HCPAaBCHCTBA U UX CUCTCMbI, KBAAPATHBIC U I[p06H0'
padluOHAJIBHBIC HEPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM 4YHCIIC IIpU
peHICHUN 3a4a4 W3 APYrux HpeIMETOB MW HNPAKTUYCCKHUX 3aldayd; YMCHHUC
HCIIOJIb30BAaTh KOOPAWHATHYIO IMPAMYIO U KOOPAWMHATHYHO IINIOCKOCTH IJIA
I/1306pa)KCHI/I$I pCI_I_IeHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (YHKUUS, rpaduK (QYHKIUH, HYIHA
(GyHKLIUHU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3pPACTaHMS,




yObIBaHus, HauOoJibllleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHUE
OTEpPHPOBATH TOHATHAMHU: TpsAMAs MPONOPLHOHAILHOCTh, JIMHEHHAs
¢GbyHkuus, KBagpaTHuHas (QYHKIUSA, oOpaTHas MPONOPIHOHAIBHOCTS,
napaboJa, rurnepoosa; yMeHue CTpouTh rpaduku GyHKIUH, UCIIOIb30BaTh
rpaduKy U ONPEACTICHUS CBOWMCTB MPOIECCOB W 3aBUCHUMOCTEH, IS
pemieHusl 3agad W3 JPYruxX YYeOHBIX IPEIMETOB M PEAbHOW IKHU3HU;
YMEHUE BBIpaXaTh (POPMYJIaMU 3aBUCUMOCTH MEXKIY BETMUYMHAMH

YMenune OIICpHUPOBATH MOHATHUAMU: MOCICA0OBATCIILHOCTD, apI/I(i)MeTI/I‘IGCKaﬂ
U TeoMEeTpUuYecKas TMPOTPECCHU; YMEHHE HCIOJIb30BaTh CBOWCTBA
rocjeaoBarebHOCTeH, (HOPMYIIBI CYMMBI M OOIIETO WIEHA MPU PEIICHUH
3a/1a4, B TOM YHCIIe 3a7a4 W3 JAPYruX y4eOHBIX MPEIMETOB U pealbHOMN
KNU3HN

YMeHnue pemiate 3a/1a4l pa3HbIX THUIOB (B TOM YKCIIE€ HA MPOLEHTHI, JOJIU U
4yacTH, ABM)KEHUE, paboTy, 1IEHy TOBAapOB M CTOMMOCTb MOKYIOK U YCIYT,
HaJOr¥, 3aJayd M3 O0JIaCTH YOpPaBJIEHUS JMYHBIMH U CeMEHHBIMU
(uHaHCaMM); yMEHUE COCTaBIISITh BBIPAKEHUS, YPAaBHEHMsI, HEPABEHCTBA U
CHUCTEMBI TI0 YCIOBHMIO 3aJa4yd, MCCIENOBATH IIOJIYYEHHOE PEUICHHE U
OIIEHUBATh PABIONOJ00HOCTH OTYYEHHBIX PE3YIbTATOB

YMeHue oneprupoBaTh MOHATHAMU: (QHUTypa, TOYKA, OTPE30K, MpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYI'OJIbHUK, TPEYrOJIbHUK, PaBHOOCIPECHHBIN W
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSMOYTOJIBHBIN TPEyroJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TPEYroJbHUKA, YeTHIPEXYTOJBHUK,
napaiesiorpaMmm, poMO, IPSIMOYTOJIBHUK, KBaJpaT, TPAIeus; OKPY>KHOCTb,
KpyT, KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTYpaMU; YMEHHE
pemaTh 3agayd, B TOM YHCJIE W3 TOBCEJIHEBHOW JXU3HU, Ha HAXOXICHHE
T€OMETPUYECKUX BEIMYMH C NMPHUMEHEHHEM H3y4YCHHBIX CBOHCTB (UTyp M
(hakToB

10

YMeHue omnepupoBaTh MOHATUSMU: PaBEHCTBO (GUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX, Yrojl
MEXy IPSIMbIMHU, IEPIICHIUKYIISAP, HAKIOHHAS, POEKLIUs, og00ue Guryp,
noJ00HbIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTEIIHO TOYKH WU MPSIMON;
YMEHHME paclo3HaBaTh PaBEHCTBO, CHMMETpPHUIO U mojodue ¢uryp,
napauieTbHOCTh U MEPIEHINKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUpE

11

YMeHue OIICpHUpOBaTh NOHATUAMU: JJIMHA, PACCTOAHHC, YTOJI (BCJ'II/I‘II/IHa
yria, CHHYC U KOCHUHYC YyIJia TpeerJ'IBHI/IKa), mionmanab, yMCHHUEC OLICHUBATDH
pa3MEpPLI NPCIMETOB U 00BEKTOB B OKpYyKaromeM MUpe; YMCHHUC IIPUMCHATH
(I)OpMy.]'ILI NepruMeTpa U miomaan MHOTOYT'OJIbHUKOB, AJIMHBI OKPYKHOCTHU U
rmjiomaan Kpyra, o0beMa NpAMOYTOJIBHOI'O  MapaJuIeJICIuIicaa, YMCHHC
IIPUMCHATDH IIPU3HAKH PABCHCTBA TPCYI'OJIbBHUKOB, TCOPEMY O CyMME YIJIOB
TPEYroJIbHUKA, TCOPEMY HI/I(I)aropa, TPUTOHOMETPHUYCCKUC COOTHOLICHUA
JJIs BBIYUMCIICHUA OJIMH, paCCTOﬂHHﬁ, IIoaaei

12

YMmenue I/I306pa)KaTB IIJIOCKHUE (I)I/II‘ YPBL u nx KOM6I/IH3.I_II/II/I,
IpOCTPAHCTBCHHBIC (I)I/Il" YPbBL OT DPYKH, C TIOMOIIBIO I-IepTé)KHIJIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIKM CUMBOJIBHOMY
OIIMCAaHHIO

13

YMeHue onepupoBaTh NOHATUAMU: IPSAMOYIOJIbHASL CUCTEMA KOOPJIMHAT;
KOOpPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJIPHOEC IPOM3BEICHHE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI M KOOPJAMHATHI JUIsl IIPEACTABICHUs JAHHBIX U PELICHUS 3a]a4, B
TOM YHCJIE U3 APYruX Y4eOHBIX PEAMETOB U PEeaIbHON KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TaOIHIIBI, cpeiHee apupMeTnIecKoe, Mearana, HanooJIblIee U HaNMEHbIIIEee
3HaueHus,  pa3Max  4YHCIOBOro  Habopa;  yMEHHE  W3BJEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh HH(POPMALINIO, IPEACTABICHHYIO B
TabMuIAX U Ha JuarpaMmax, OTPa)Karollyl0 CBOWCTBAa U XapaKTEPUCTUKH
peaIbHBIX TMPOIIECCOB M SBJIEHUH; YMEHHME pACIIO3HABaThb W3MEHUYMBBIE
BEJIMYMHBI B OKPYKAIOILIEM MUpE

15

YMeHue omnepupoBaTh TOHATHUAMU: CIy4alHBIA ONBIT  (CIydalHBIN
SKCIEPUMEHT),  DJIEMEHTapHOE  COObITHE  (PJIIEMEHTapHBIH  HCXO.)
CIIy4aifHOTO OTIbITa, Cly4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE
HaXOJUTh  BEPOATHOCTH  CIy4yallHBIX  COOBITMM B  OmbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU COOBITHSIMH;, YMEHUE pellaTh 3aJlauu
METOJIOM OpPraHM30BaHHOrO Iepedopa M € HCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHHUS; YMEHHE OLICHMBATh BEPOSITHOCTU pEalbHBIX COOBITUH H
ABJICHUM, MMOHMMATh POJb MPAKTUYECKH JOCTOBEPHBIX M MajOBEPOSTHBIX
COOBITUH B OKpYXaloOIlEM MHpPE U B JKU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YMCEI U €ro
POJIBIO B MAaCCOBBIX SIBIICHUSIX

16

YMeHne BbIOMPATh MOIXOIANINNA U3yYEHHBIH METOJ JJI PEIICHUs 3aayH,
MPUBOANTH TPUMEPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKU3HHU, PaCIo3HaBaTh IPOSBJICHHE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
OTIMCBHIBATh OTJEIBHBIC BBIJAIONINECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€
pPa3BUTHS MaTEeMaTUKH KaK HAYKH, MMPUBOJIUTH MPUMEPHI MaTeMaTHYCCKUX
OTKPBITHI U UX aBTOPOB B OTCYECTBEHHON W BCEMUPHON UCTOPHUH




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

1 Yucna v BBIYUCIEHUS
11 HarypaneHble u nensie uncina. [Ipu3Haku 1eIMMOCTH LEIbIX YU CET
12 OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHbIE MEPHOIUUECKUE
apoou
1.3 PanmonanpHble yncna. ApupmMeTHuecKkrue onepauiy ¢ pallioOHAIbHBIMU YUCIIaMU
14 JleiicTBuTenbHbIe Yncaa. ApugmMeTuiecKue onepamnuu ¢ 1eHCTBUTEIbHBIMU YUCIIaMHI
15 HpI/I6J'H/DKéI-\IJHI)Ie BBIUMCIICHUS], TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa
BBIUMCIICHU I
2 AnreOpandecKue BRIPaKeHHUs
2.1 BbykBeHHbIe BeIpakeHUs! (BBIPAKEHUSI C IEPEMEHHBIMH)
29 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ palMoOHAIBHBIM MToKa3aTesneM. CBOMCTBA
CTETICHH
2.3 MHorouseHsl
24 Anrebpandeckas apo0b
25 ApubmMeTnuecknii KOpeHb HATYpaJIbHOW cTerneHu. JIeHCTBUA ¢ apudMETHICCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHUs U HEpaBEHCTBA
3.1 Lenbie n 1poOHO-palioHaNIbHBIE ypaBHEHHsL. CHCTEMBI M COBOKYITHOCTU YPaBHEHUH
3.2 enple u papoOHO-palMOHaIbHBIE HepaBeHcTBA. CHCTeMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pertenue TekcTOBBIX 3a1a4
4 YucnoBble nocne0BaTeIbHOCTH
41 ITocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS [10CIIE0BATEIbHOCTEH
4.2 Apugmernueckas 1 reomeTpuueckas nporpeccuu. @opmysia CI0KHbBIX IPOLEHTOB
5 OyHKINUU
Oynkuus, cnocodsl 3aaanus Gpynkiuu. I'padux ynkuuu. O61acTh onpeneneHus u
51 MHO>KeCTBO 3HaueHuil ¢pyHkuuu. Hymu ¢ynkuuu. IIpomMexyTku 3HaKOIMOCTOSHCTBA.
- [IpoMexxXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl M MHUHMMYMBI (DYHKIHU.
Hauboubiiee 1 HauMeHbllee 3Ha4eHUe (PYHKIIMU Ha TPOMEKYTKE
6 KoopanHaTsl Ha IPSIMOi U MIIOCKOCTH
6.1 KoopnunaTnas npsmas
6.2 JlekapTOBBI KOOPJMHATHI Ha TUIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypbl U UX CBOHCTBA
7.2 TpeyronpHuk




7.3 MHOroyrojibHUKU
1.4 OKpyXHOCTb U KPYT
1.5 N3mepenue reoMeTpuueCcKUX BEIMUNH
7.6 BekTops! Ha II0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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