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MNOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHUpE BEPOSATHOCTb M CTaTUCTHKA MPHOOPETAIOT
BCE OOJIBIITYI0 3HAYMMOCTh, KaK C TOYKU 3PEHUS MPAKTUUCCKUX MPUTIOKECHUM, TaK
M UX pOJIM B 00pa30BaHMM, HEOOXOJAMMOM KaXKJOMY 4elloBeKy. Bo3pacTtaeT uuncio
npodeccuii, Mpu OBJIAJICHUN KOTOPBIMU TpeOyeTcsi xopolias 0a3oBasi MOArOTOBKA
B 00JacTd BEPOATHOCTH M CTATUCTHKH, Takas MOATOTOBKAa Ba)XXHa IS
MIPOJIOJDKEHUS 00pa30BaHUs U JIJIsl yCTEIIHON Ppo(decCuOHaTIbHON Kaphephl.

Kaxxp1il 4enoBek MOCTOSSHHO TPUHUMAET PEIICHUS HA OCHOBE UMEIOITUXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAHHOTO MIPHHSITHS PEIICHUS B YCIOBUSX HEIOCTATKA
WM U30bITKa WHGOPMAITIH HEOOXOIUMO B TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATHCTHYECKOE MBIIIJICHHUE.

NMeHHO mOo3TOMY OCTpO BCTajlla HEO0OXOAMMOCTh C(HOPMHpPOBATH Y
oOyyaromuxcs (yHKIMOHATBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0sl B KaueCTBE
HEOTHEMJIEMON  COCTaBIIIONICH  yYMEHHWE BOCHPUHUMATh W KPUTHYCCKHU
aHATM3UPOBATHh MH(HOPMAIIHUIO, TIPEJACTABICHHYIO B PAa3TUYHBIX (hOopMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX peajbHbIX NPOLECCOB M 3aBUCHUMOCTEM,
IIPOU3BOAUTH IIPOCTEHIINE BEPOATHOCTHBIE PACYETHI.

3HAaKOMCTBO B yu4eOHOM Kypce ¢ OCHOBHBIMU MPUHIMIIAMH cOOpa, aHA/IM3a U
MPEICTABIICHUS JTAHHBIX W3 Pa3NUYHBIX cdep KU3HU OO0IIecTBa M roCyJapcTBa
npuoOIaeT oO0ydyarmuxcss K OOIIECTBEHHBIM HHTepecaM. H3yueHue OCHOB
KOMOMHATOPUKHM DPa3BUBAET HABBIKM OpraHW3aluy mepebopa u moacyéra vucia
BapHAHTOB, B TOM YKCJI€ B MPUKIATHBIX 33]ja4ax. 3HAKOMCTBO C OCHOBaMH TEOPHH
rpadoB co3naét MareMaTuyeckuii PyHIaMeHT Juisi pOPMUPOBAHUST KOMIIETCHIIUN B
o0nacT UHPOPMATUKH U HMUGPPOBBIX TEXHOJOTHH. [Ipy M3yueHUU CTATHCTHKHU U
BEPOSITHOCTU 00OralalTcsl MNpPEACTaBICHUsT OOy4YaloIMMXCd O COBPEMEHHOMN
KapTHHE MHpa U METOJaX €ro HMCCIeNoBaHHs, (HOpMHUPYETCS MOHMMAHUE DPOJH
CTAaTUCTUKU KaK UCTOYHHKA COIMAIBHO 3HAYMMON MH(GOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHHUS.

B COOTBETCTBMU C MaHHBIMU IEISIMHU B CTPYKTYpEe MPOTPAMMBI y4eOHOTO
Kypca «BeposTHOCTb U CTaTHCTHUKa» OCHOBHOTO OOIIEro 0Opa3oBaHMs BBIICIICHBI
CIIEIyIONTUE COJepKaTeIbHO-MeToAnYeckue auHuM: «lIpencraBnenre MaHHBIX H
onmucareyibHasg CTAaTUCTUKA», «BeposATHOCTH», «JIeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoy.

Conepxxanne nmuuuu «lIpencraBienne NaHHBIX U ONKCATENbHAS CTATUCTUKAY
CIIy’)KUT OCHOBOW Juisi (pOPMUPOBAHUSI HABBIKOB paboOThl ¢ WHGOpMAIMEil: ot
YTeHUS] M MHTEpIpeTaluyu HHPOpMalUKU, MPEACTABICHHOW B TabiMlax, Ha
auarpaMMmax W rpadukax, g0 cOopa, NpeACTaBlIieHWs W aHaldu3a JaHHBIX C
UCTIOJb30BAaHUEM CTAaTHCTUYECKUX XapaKTEPUCTUK CPEJHUX M PaCCECUBAHUS.
PaGotast ¢ manHbIMH, OOyduaromuecs y4arcsl CUMTHIBATh W HHTEPIPETUPOBATH



JIAaHHbIE, BBIABUraTh, apTyMEHTHPOBATh U KPUTHUKOBATh MPOCTEUIIHME TUIIOTE3bI,
pPa3MBIIUIATh HaJ (DaKTOpaMH, BBHI3BIBAIONIUMU H3MEHYUBOCThH, U OLIEHUBATH UX
BIIUSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U TIPOLIECCHI.

MHTYyNTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IS
W3YUYEHUS] TEOPUU BEPOSITHOCTEH. boibllloe 3HAaYEHHE WMEIOT TPAKTUYECKHE
3a1aHusl, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMHU.

[lonaTHE BEpPOSTHOCTHM BBOAMUTCS Kak Mepa MNpaBaoNoao0us CIy4yalHOIo
coobrtTus. [lpm wm3ydeHunm yueOHOTO Kypca oOOydaroImmecss 3HAKOMSTCS C
MPOCTEMIIMMUA ~ METOJAMHU  BBIYMCIEHUS  BEPOSTHOCTEH B CIy4YalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJIAIONIMMHU CTaBUTh U PEIIATh 00Jiee CIOKHBIC
3amauyu. B ydeOHBIM Kypc BXOAST HaYallbHBIE TPEJCTABICHUS O CIyYalHbBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKECTBAMU M OCHOBHBIMH ONEPALMSIMH HAJl MHOXXECTBAMH, PACCMATPUBAIOTCS
MpUMEpbl TPUMEHEHUS ISl PEUIEHUs 3a]ay, a TaKKe HCIOJIb30BaHUS B JAPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usydaercs y4eOHBI Kypc «BeposATHOCTh M CTaTHCTHKA», B
KOTOpBIA  BXOASAT paszaensl: «lIpencraBineHne HaHHBIX H  ONMCATENIbHAA
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHTh KoMOWHaTOpukm», «BBenenue B
TeopuIo rpadoBy.

Ha usyuenne yueO6HOTO Kypca «BeposTHOCTh U cTaTucTHKay oTBOaUTCsS 102
yaca: B 7 kimacce — 34 yaca (1 gac B Hemenro), B 8 kinacce — 34 gaca (1 gac B
Heneno), B 9 kitacce — 34 Jaca (1 yac B Heneno).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUAE TAOIMUL, AUarpamm, rpaukoB. 3amnoJHEHHUE
Ta0JNHIl, YTEHWEe ¥ TIOCTPOCHUE JuarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyTOBbIX). UTeHre rpadKoB peasibHbIX MpoIieccoB. M3BneueHne napopManuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucaTtenbHas CTaTUCTHUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HanOOJIbIIIEE W HAWMEHBINICEC 3HAUYCHUS Ha0opa YHCIOBBIX AaHHBIX. [IpuMeps
CIIy4allHOM U3MEHYUBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTH U
gacToTa. Poib MaJIOBEpOSATHBIX U MPAKTUYECKHU TOCTOBEPHBIX COOBITUM B MPUPOIE
U B oOmmecTse. MoHeTa M UrpaJibHAsi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Cremenp BepmnHbl. Yuciao pébep u cymmapHas
creneHb BepimH. [IpeacraBienue o cBsiznoctu rpada. Lenu u nukiel. [yt B
rpadgax. O6xon rpada (sinepoB mnyTh). [IpencraBienne 006 OpUEHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpagos.

8 KUIACC

[IpencraBienue JaHHBIX B BUJIE TaOIHII, TUarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXecTBO. Ormepanuu Haj
MHOKECTBAaMU: OOBEIUHEHME, IepeceueHue, aonoaHeHue. CBoiicTBa omepanuil
HaJ| MHOXKECTBAMM: IIE€PEMECTHUTENIbHOE, COYETATEeNbHOE, pPAaCHpPEIeIUTENbHOE,
BKItoueHus. lcrmonp3oBaHue rpauueckoro MpPECTABICHUS MHOXECTB IS
OIMCAHMSI PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a/]a4.

M3mepeHne paccenBaHMs NAaHHBIX. JMcliepcus M CTaHIAPTHOE OTKIOHEHME
YUCIIOBBIX HA0OpOB. JlnarpaMmMa pacceuBaHus.

OnemeHTapHble COOBITHSL cilydaiiHOro omnsbita. (CioydaiiHble COOBITHSL.
BepostHoctT  coObiTuil. OmnbITBL  €C  PABHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
cobpiTusaMHU. CitydaiiHbiil BbIOOp. CBS3b MEXK1Yy MAJTOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa [€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXAY UYMUCIOM BepuiMH U yucioMm pedep. Ilpasmio
yMHOXkeHUs. Pemienue 3aaa4 ¢ moMoIpto rpados.

[IpoTuBomnonoxkupie coObiTus. [uarpamma Oitepa. OObeguHEHUE U
nepecedeHne coObiTuil. HecoBmectHbie  coObitus. DopMmyna  CIOXKEHUS
BEPOSTHOCTEU. YCIOBHAsE BepOATHOCTb. [IpaBuiio ymHO)xeHusa. HeszaBucumeblie
cobeiTus. IlpencraBnenne skcnepuMeHTa B BHIE JAepeBa. PemieHue 3amauy Ha



HaXO0XXJICHUE BEPOSITHOCTEW C MOMOIIBIO JAEpeBa CIYyYalHOrO HKCIEPHUMEHTA,
auarpamm Jitepa.
9 KUIIACC

[IpencraBnenne JaHHbBIX B BuAe Ta0muL, JAuarpamm, TpaduKoB,
WHTEpIIpeTanus JaHHbIX. YTeHue U mocTpoeHue Tabiuil, Juarpamm, rpadukos mno
peaIbHBIM JAHHBIM.

[lepectanoBku u ¢dakropuan. CoueTaHuss U 4UCIO coueTaHuil. TpeyroabHUK
[Nackains. Pemenue 3a1a4 ¢ UCTOIb30BaHUEM KOMOMHATOPHUKHU.

['eomeTpuueckas BeposTHOCTh. CiydyaiiHbId BBIOOP TOYKH M3 (PUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

UcnbiTanne. Ycnex um Heyaaua. Cepusi UCHBITAHUW 10 TEPBOro ycrexa.
Cepust ucnbiTanuii bepHyum. BeposTHocTH COOBITHH B CEpUM  HCIBITAHUM
bepnyum.

CnyyaiiHas BeJlMYMHA W pacOpeliesieHHe BEepoATHOCTEeW. MaremaTudyeckoe
OXuJgaHue W jaucnepcus. IIpuMepbl MareMaTM4eCcKOro  OXHUAAHUS — Kak
TEOPETUYECKOr0 CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremaTtnueckoe OXUIAAHUE U
JUCIIEPCUsl CIIyYaMHOW BEJWYMHBI «YHUCJIO YCIIEXOB B CEpPUM HUCHBITAHUMN
bepnrynnmy.

[Tonsatne o 3akoHe OONBIIMX 4YHcell. VI3MepeHre BepOSTHOCTEH C IOMOIIBIO
yacToT. PoJib 1 3HaUeHHE 3aKOHa OOJBIIMX YUCEI B MPUPOJIE U OOIIECTRE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS IpOrpaMMbl Y4yeOHOro Kypca
«BepoATHOCTD M CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCUICKONM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpaklaHWHA U pealu3allii ero
opaB, MpPEICTaBICHHMEM O MaTEeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K O0CYXJICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHM HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICEHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTHYECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHU, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHH, pacCyXICHHUI, YMEHUIO BUICTbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaluMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, IPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKON Hayku Kak cgepbl YelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEATENBHOCTH;



6) ¢usuyeckoe BocnuTtanue, (GopMHupoBaHHMEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONMOJIYyYHs:

FOTOBHOCTBHIO TPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAH W OTAbIXa, peEryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTro K€ MpaBa JPYroro 4eJIoBEKa,

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAlMEN Ha MMPUMEHEHUE MATEMATUUECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeW cpenpl, IUIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUI ISl OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX penieHus;

8) apanTanus K M3MEHSIOINUMCS YCJOBHSM COUMAJBHOW M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTHU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTbCS y APYTUX JoAceH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBI€ 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM YHCIE
dbopMyJIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IJIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMII KOHTpPMEp, KOPPEKTUPOBATH
MPUHAMAEeMbIe pelieHus U JCHCTBHSA, (POPMYJIHUPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbBTATDI

Ilo3naBaTe/IbHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aAeficTBU:

e BBIABJISTh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYyIHPOBATH
OTIpENIeTICHUS]  TIOHSITHM,  YCTAHABIWBATh  CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(UKaIuu, OCHOBaHUS Ui OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
TIPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOPMYIHPOBATH M  MPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHBIE W O0OIIHe,
YCIIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYHsi B (akTaxX, [aHHBIX, HAONIOJEHUSIX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUHN JUTSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIH;
JIeNaTh BBIBOJBI C HWCIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3dupaTrh T0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPXKIACHHM (TIPSMBIC U OT
MPOTHUBHOTO), TPOBOIUTH CAMOCTOSTEIBHO HECJOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3adauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HanWOoJIee TOIXOMANUH C y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
bopMyIMpOBaTH BOIPOCH,, (PUKCUPYIOLUIME MPOTUBOpEUHe, NpodieMy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE€ M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

IPOBOJUTH IO CAaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENTHHO (POpMYyIHUPOBATH 00OOIIEHNS M BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HaOJIOICHUSI, HWCCIIEIOBAHUS, OIIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIJIBUIaTh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a4a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HWHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHPOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3aJayd CXeMamH, JuarpaMMaMH, HWHOW Tpadukoll U HX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MNPEAJIOKEHHBIM
y4HUTENEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIIeHHUS], SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJIy PEIICHUS
3aJ1a4¥, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PE3yJIbTaT;

B XOJIe 0OCYKJICHHS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
pOoOJIeMBI, PEIaeMoOl 3a/aud, BHICKA3bIBaTh UCH, HAICIICHHBIE HA TTOWCK
pelIeHus, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JHMajora, OOHAPYKWBAaTh PAa3JIMUUE W CXOJCTBO IO3UIUH, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPENCTAaBIATh  PE3yNbTaThl  PEHICHUS 3a/1a4m, HKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (JOpMAT BHICTYILIICHUS
C y4€TOM 3a7a4 IPE3CHTAUN U OCOOCHHOCTEH ayIUuTOPHH;

MOHMMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIANUBUIY AJTbHON
paboThI MPU pPEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 11€1b COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOH paboOTHI, pachpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
00CYXKJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMHoOBBIX ¢Gopmax paboTel (0OCyX)aeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHIMIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JIEHCTBHSI C JAPYTHMH YWICHAMH KOMAaHJbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMUNA MPOAYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBLIC yqeﬁnble IleﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PEUICHUS 3aadd (WIH €ro
9acTh), BBHIOMPATh CIIOCOO pEIICHHS C YYETOM HMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpOBaTh U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(GOpPMALIHH.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibraTta
pellIeHus MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh P PEIICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIESITEILHOCTH MOCTABJICHHOM 1IEJIU U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKEHHS IIETH,
HaXOJIUTh OIIUOKY, aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenuss B 7 KJjacce OOydYarolMiCS TMOJYYUT CIIEIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yurare wuHOpMAIUIO, NPEACTABICHHYIO B TalnWIax, Ha JuarpaMmax,
MPEJACTaBIATh JIaHHbIE B BHUJEC TaOJIMI, CTPOUTH AHArpaMMbl (CTOJOMKOBBIC
(cTonbyaThie) U KPYroBhbI€) IO MAacCMBaM 3HAUYCHUM.

OnuceiBaTb M WHTEPOPETUPOBATH  PEAJIbHBIC  YHCIOBBIE  JAHHBIC,
MPE/ICTaBIICHHbBIE B TA0JIUIIAX, HA TUarpaMmax, rpaukax.

Hcnonp30BaTh 171 ONHUCAHUS JIAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU:
cpeaHee apudMeTuueckoe, MeauaHa, HauOoJblllee W HAWMEHbIIEE 3HAYCHUS,
pa3max.

Nmerp mpencraBieHHe O CIIydalHOM HM3MEHYMBOCTHM Ha MpUMEpax ILEH,
(bu3HYEeCKUX BEIWYMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTONYUBOCTH.

K xoHuy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

W3Bnekate W mnpeoOpa3oBbIBaTh HMH(POPMAIIUIO, MPEJCTABICHHYIO B BHUJE
TalauI, Juarpamm, rpauKoB, IPEACTABISATh JIaHHBbIC B BUJIC TAOJUII, JUarpamm,
rpauKoB.

OnuchlBaTh JAHHBIE C TOMOIIBID CTATUCTUYECKUX IOKa3aTeleil: CpeHUX
3HAYEHUN U MEep pacceruBaHus (pa3Mmax, JUCTIEPCUs U CTaHAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM M YACTOTHI COOBITUM, B TOM UYHCIIC
10 pe3yJibTaTaM U3MEpPEHUN U HAOI0ICHU .

HaxonuTe BEpOATHOCTH CIyYailHBIX COOBITUH B ONBITAX, 3HAas BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM UHCIE B OINbITaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcmonp30BaTh TpapuUecKue MOJICIH: ACPEBO CIyYalHOTO JKCIEPUMEHTA,
JyarpamMMsbl Diiiiepa, YiuciioBasi mpsiMast.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOJAMHOECTBO,  BBIIIOJIHATH
omepalMu HaJl MHOXECTBaMU: OOBEIUHEHHUE, TIepeceyeHue, JOIMOJIHCHUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOYKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe NPEICTaBICHUE MHOXXECTB M CBSI3E€U MEXIY
HUMH JIJI1 ONIMCaHMs TIPOLIECCOB U SIBJICHUI, B TOM YHWCJIE MIPU PEIICHUU 33/1a4 U3
JPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoHuy oOyuenuss B 9 kJjacce oOydYarolmuiicsi MOMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh WHGOpPMAIMIO, MPEACTABICHHYIO B
pa3IMUHBIX MCTOYHUKAX B BHUAEC TaOnul, Auarpamm, rpadukoB, MPEACTABISATH
JAaHHBIC B BUC TaOIUI, TUarpamMm, rpad)uKoB.



PemaTte 3amaum oOpraHuM30BaHHBIM TMEPeOOPOM BAPUAHTOB, a TaKXKe C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKHU [IJI1 MACCHUBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEUBAHMUSL.

HaxonuTe 4acTOThl 3HAYEHH M 4acTOTHI COOBITHSI, B TOM YHUCJE MOJb3YSCh
pe3yJbTaTaMy NMPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTh BEpOSITHOCTH CIIy4alHBIX COOBITHII B M3YyYEHHBIX OMBITaX, B TOM
YHUCJI€ B OIBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU COOBITUSIMH, B CEPUSX
WCIIBITAHUH JI0 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmMets mnpencraBieHUE O CIy4yalHOM BEIMYMHE W O paclpellelICHUH
BEPOSITHOCTEH.

NmMeTs mnpencraBieHUME O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCET B
pUpoOe U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM undgpoBbie
Ne i/ P KonrtpoJsbnsie | IIpakTnyeckue (g )
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [JOK
1 IT 2
PEAICTABIICHHE HAHHBIX 7 https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
2 OnucarenbHas CTaTUCTHKA 8 1 hitps://m.cdsoo.rw/ 7841 5fdc
. bubnuotexa [JOK
3 CatyuaiiHas H3MeHUHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
4 Baenenue B Teopuro rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M "yacToTa Ciry4ailHOro 4 1 bubmunoreka IIOK
COOBITHS https://m.edsoo.ru/7f415fdc
. but6mmoreka [{OK
6 O0001Ienre, cucTEMaTH3aIMs 3HAHUH 5 2 hitps-//m.cdsoo.ru/7f41 5fdc
OBILIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 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 KUIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie | IlpakTnyeckune (g )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
! Hosropenne kypea 7 kacca 4 https://m.edsoo.ru/7f417{b2
) OnucarenpHas craTucTika. PaccemBanue 4 bubmmoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
bu6nuoreka [JOK
M 4
3 HoeCTRA https://m.edsoo.ru/7f417{b2
. bubnmoreka [JOK
4 BeposiTHOCTB citydyaliHOTO COOBITUS 6 1 hitps://m.cdsoo.rw/ 7841 7fb2
but6mmoreka [IOK
e Brenenne B Teopuo rpagos 4 https://m.edsoo.ru/7f417fb2
. but6mmoreka [{OK
6 CityaitiBIe CoObITHs 8 https://m.edsoo.ru/7f417{b2
N but6mmoreka [JOK
7 O0001menne, cuCTeMaTU3aLMs 3HAHUH 4 2 https://m.cdsoo.rw/7f4 172
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'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 KUIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue pa3aeioB U TeM nudpoBLie
Ne ni/m P Konrpoabnsie | IlpakTuyeckne (g )
NMPorpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypcebl
bubnnorexa [IOK
! Tosropemme kypea 8 rnacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIICMEHTEI KOMOUHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTprueckas BEpOSITHOCTD 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
butmmoreka [JOK
4 Menerranus bepryin 6 I https://m.edsoo.ru/7f41a302
. bu6nmoreka [JOK
> Cry4alinas BenunHa 6 https://m.edsoo.ru/7f41a302
bu6nuoreka [JOK
6 Obodmenue, KOHTPOIE 10 ! https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
nu(ppoBbIe
Nenn/m | Tema ypoka Kontpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcsl
| [IpencraBnenue naHHBIX B | bu6mmoreka [JOK
TabuIax https://m.edsoo.ru/863ec18
) IIpakTruecKkue BBIYUCIECHUS 110 1 bubnuorexa LIOK
TaOMUYHBIM TaHHBIM https://m.edsoo.ru/863ec324
3 N3Bneuenne u uHTEpIIpETALINASL 1 bubmuotexa [JOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e¢
4 [IpakTuueckas pabora "Tabmuisr" 1 1
I'paduueckoe mpeacraBieHue
5 JAHHBIX B BUJI€ KPYTOBBIX, | bubnmorexa [JOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
auarpamm
UreHue 1 NOCTPOCHUE TUarpamm.
6 [Tpumeps! nemorpapudeckux 1 bubmorexa LIOK
PUMEPEL A p https://m.edsoo.ru/863ed602
auarpamm
. [IpakTyeckas pabora | 1 bubnuorexa [IOK
"Iuarpammsl” https://m.edsoo.ru/863ed72e
2 Yucnossie Habopbl. CpenHee 1 bubmuotexa [JOK
apudmernyeckoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpenHee | bubnuoreka [JOK

apudpMeTHIeCKOoe

https://m.edso00.ru/863ed846



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

Menuana 4rciioBoro Habopa.

bubmnoreka [HOK

10
VY CcTOMYNBOCTh MEAAHE] https://m.edsoo.ru/863edb3e
1 Menaunana 9ucIioBOro Habopa.
Y CTONYHMBOCTh MEIUAHBI
12 [IpakTuueckas padota "Cpennue bubnunorexa [JOK
3HA4YCHUA" https://m.edsoo.ru/863edcba
HawuGounpiiee 1 HauMeHbIIIEe
13 3HAYCHHMSI YMCIIOBOTO Habopa bubmorexa OK
pa. https://m.edsoo.ru/863ee07a
Pa3zmax
HawubGonpiiee 1 HanMeHbIIee
14 3HAYCHHMsI YMCIIOBOTO Habopa.
Pa3zmax
HaubGonpiiee u HanMeHbIICe
15 3HAYEHMsI YUCITIOBOTO Habopa.
Pazmax
KonTponbhas pabota no temam
16 "IIpencraBiieHue JaHHBIX bubmmorexa LHOK
P o https://m.eds00.ru/863ee390
OmnmucarenbHas CTaTUCTHKA
17 CrnydaifHasi ”3BMEHUYHNBOCTD bubnmnorexa [JOK
(mpumepsb) https://m.edsoo.ru/863ee4bc
13 YactoTa 3HaYEHHUI B MACCUBE bubmuorexa [IOK
JAHHBIX https://m.edsoo.ru/863ee69c
bubmuoreka [{OK
19 r OBKa
PYHIHPOB https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel
bu6nmmoreka [IOK
21 r
HCTOTpaMMBl https://m.edsoo.ru/863eeelc
22 [IpakTrueckas padota "CryvaitHas bubmuorexa [JOK



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

U3MEHYUBOCTD"

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

I'pad, Bepmuna, pedpo.

Bbu6mmorexa [JOK

2 IT
3 PC/CTABIICHIE SAIlatH C TIOMOIIPIO https://m.edsoo.ru/863eef52
rpada
CreneHsp (BaJIECHTHOCTb) BEPIIUHBI.
24 Yucio pédep U cyMMapHasi CTCIICHb bubmorera [JOK
pebep 1 cyMMap https://m.edsoo.ru/863ef0ba
BepwuH. Llens u nuki
25 Hens u muxi. [Tyt B rpade. bubnuoreka [JOK
IIpencraBnenue o CBA3HOCTHU Tpada https://m.edsoo.ru/863ef236
2% [IpencraBiaenue 06 bu6mmoreka [IOK
OPHUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2
7 Ciry4aiiHbli ONIBIT U CIy4YalHOE bubnuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHS.
Posb MasoBepoSITHBIX U bubnuorexa [IOK
28
MIPAKTUYECKU TOCTOBEPHBIX https://m.edsoo.ru/863ef646
cOOBITHH B IPUPOJIE U B OOIIECTBE
29 Momnera u urpanbHasi KOCTb B
TEOPUU BEPOATHOCTEN
30 [TpakTuyeckas padora "Yactora bubnuorexa [IOK
BbITIaJICHUs opJa" https://m.edsoo.ru/863ef8a8
KonTponbnas pabota no temam
31 "Ciry4daliHasi ®3MEHYMBOCTb. bub6mmorexa [IOK
I'padsl. BeposiTHOCTB cityuaiiHOro https://m.edsoo0.ru/863f0186
coObITHA"
0 [ToBTOpeHnue, 060061IEeHNE. bubnuoteka [JOK
[IpencraBienue JaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, o6o0IICHHE. bubmnorexa [JOK



https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863ef0ba

OmnuncaTenbHas CTaTHCTUKA

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

34 [ToBTOpEeHnue, 06001IEHNE.

BeposiTHOCTB CityyaitHOTO COOBITHS

bu6mmorexa [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34



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

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Koutpoasbnbie | IlpakTuyeckne | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcebi
| [IpencraBnenue qaHHBIX. 1 bu6mmoreka [JOK
OmnucarenbHas CTaTUCTHKA https://m.edso0.ru/8631029¢
) Crnyuaiinas usmeH4nBOCTh. CpeHue 1 bubnuorexa [IOK
YHCIOBOr0 Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiinbie coObiTHs. BeposiTHOCTH 1 | bubnuotexa [JOK
4aCTOTHI https://m.eds00.ru/863f0578
Kitaccnueckue monenu teopun
4 BEPOSITHOCTEH: MOHETA M UrpajbHas 1 bubnmorera [TOK
p ' p https://m.edso00.1u/863f076¢
KOCTb
bubmnoreka [IOK
1
> Orknonenus https://m.edsoo.ru/863f0a50
bu6mmoreka [IOK
6 S 1
Jlucniepens umcnosoro Habopa https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKJIOHEHHE YHCIIOBOTO | bubmnoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JunarpamMmel paccerBaHus 1 bubmorexa [IOK
p P https://m.edsoo.ru/863f0eab
bu6mmoreka [IOK
9 M 1
HONECTBO, HOAMHONKECTBO https://m.eds00.ru/863f1180
Onepanuu HaJi MHOKECTBaMU:
10 00beINHEHHE, TIEPECEUEHIE 1 bubmorexa HOK
A - 11ep ’ https://m.edso00.1ru/863f143¢c
JIOTIOJTHEHUE



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

CaoiicTBa oneparui HaJ
MHOECTBAMHU: TIEPEMECTUTEILHOE,

bubmnoreka [IOK

11
COUYETATENBHOE, PACTIPEIETUTENBHOE, https://m.edsoo.ru/863f1784
BKJIFOYEHHUS

12 I'padnueckoe npencraBiaeHue bubnuoreka [IOK
MHOKECTB https://m.eds00.ru/863f198¢

13 KonrponsHas pabora o Temam
"Cratuctuka. MHoOkecTBa"

14 DOnemeHTapHbie coObITHs. CiydaiiHbIe bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
BraronpusTcTByromue

15 aneMeHI;a HEBIE ZO6BITI/I}I bubmiorexa HOK

p o https://m.edsoo.ru/863fldec
BepositHOCTH cOOBITHIT
brmaronpugarcTByromnue
16 3JIeMeHIT)a HbBIC ZO6I>ITI/I}I bubmiorexa HOK
p o https://m.edsoo.ru/863f1{72
BepositTHoCTH COOBITHI
OMBITH ¢ PAaBHOBO3MOKXHBIMH
17 9JIEMEHTAPHLIMUA COOBITHUSIMH bubnmorera [TOK
N pu ' https://m.edsoo.ru/863f21ca
Cry4aifHbli BHIOOP
OMBITH ¢ PABHOBO3MOKHBIMH
18 DJIEMEHTAPHLIMA COOBITHUSIMU bubmorexa LHOK
. pv ' https://m.edsoo.ru/863f21ca
CriyualiHblii BEIOOD
[Ipaktuyeckas padora "ONBITHI C

19 aBHOBO3MOIKHBIMU DJICMCHTAPHLIMHU bubmorexa LIOK
p " p https://m.edsoo.ru/863f235a
COOBITUSIMUA

bu6mmoreka [JOK

20 €peBo
Hepes https://m.edsoo.ru/863f2a4e

21 CBoiicTBa epeBa: €IMHCTBEHHOCTD bubnmnorexa [JOK
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MyTH, CYIIIECTBOBAHUE BHCIUYCH
BEPIIUHBI, CBSI3b MEX/Ty YUCIOM
BEpIINH U YUCIIOM pEdep

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

22 [IpaBuno yMHOXEHUS bubnworexa [JOK
p y https://m.edsoo0.1u/863f2cd8
bu6mmoreka [IOK
23 Hpamio ymrosKeHHs https://m.edso0o0.1u/863f2e36
bu6nmoreka [IOK
24 [IpoTuBONONOXKHOE COOBITHE hitps://m.ods0o.r/863F2f8a
25 Huarpamma Diinepa. O0beUHEHNE U bubnuorexa [IOK
nepeceyeHue coobITUi https://m.edsoo.ru/863f3214
%6 Hecosmectnbie coObiTusi. opmyna bubnuoteka [JOK
CJIO’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectrpie coObiTusi. @opmyna bubnmorexa [JOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBHIO YMHOXKEHUS BEPOSTHOCTEM.
28 VYcnoBHast BEpOSITHOCTD bubmorexa [IOK
p ' https://m.eds00.ru/863f38ae
HesaBucumeblie coObITHS
[IpaBuno yMHOXKEHUSI BEPOSITHOCTEM.
29 VYcnoBHast BEpOSITHOCTD bubmmorexa [JOK
p ' https://m.eds00.1u/863f3b06
HesaBucumeblie coObITUs
30 IIpencrasieHue ciry4aitHOro bubnumorexa [IOK
DKCIIEpUMEHTA B BUJIE AEpeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue camy4aitHOTO bubmuotexa [JOK
JKCIIEPUMEHTA B BUJIE €pEeBa https://m.eds00.ru/863f320
[ToBTOpenue, 06061IEeHNE.
bubmnoreka [IOK
32 [IpencraBienue JaHHbBIX.

OmnuncarenbHas CTaTHCTHKA

https://m.edso00.ru/863{4128
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bu6mmoreka [IOK

33 Tosroperne, 0bodmerne. I'pager ! https://m.eds00.1u/863f4312
KonTponbHas pabota no temam
34 "Cnyuaiiabie COOBITHSI. BEposSTHOCTD. 1
I'padnr"
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



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

9 KUIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
Jara
undgposbie
Neni/m | Tema ypoka Koutpoasbnbie | IlpakTuyeckne | H3YYEHH
Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
1 [IpencraBnenue gaHHBIX 1 bubmmorexa [IOK
pest A https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTHUKA 1 bubmorexa HOK
https://m.edsoo.ru/863f47ea
Omneparuu HaJ, COOBITHSIMU 1
4 He3aBucumocTs coObITHI 1
5 KombunatopHoe npasuiio 1 bubnumorexa [IOK
YMHOKEHUSA https://m.edsoo.ru/863f4e16
6 [lepectanoBku. Pakropua. 1 bubmuorexa [JOK
CoueTaHus U YUCIIO COYETAHUI https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
7 T I1 1
PEYTOTBHII L iaCKalA https://m.edsoo.ru/863f5014
[TpakTrueckas pabota
2 "Bpiuncienue BepoATHOCTEN C 1 | bubmuorexa [JOK
HCITOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
GbYHKIMI 57€KTPOHHBIX TaOIuIl"
I'eomeTpuyeckas BEpOSTHOCTbD.
9 CrnyualiHblii BHIOOP TOUKH U3 | bubnuorexa [JOK
(bUTyphI Ha TNTIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyTH OKPY>KHOCTH
10 I'eomeTpuyeckas BEpOSTHOCTb. 1 bubnuoreka [IOK

CrnyyaliHbli BEIOOD TOUKH U3

https://m.edso0.ru/863f5a50
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¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IYTH OKPY>KHOCTH

I'eomeTprueckast BEpOATHOCTB.
CrnyualiHblil BHIOOP TOUKH U3

Bbu6mmorexa [JOK

11
(Gurypsl Ha IJIOCKOCTH, U3 OTpe3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTH OKPY>XKHOCTH
I'eomeTpuueckast BEpOATHOCTb.
12 Ciy4aitHblii BHIOOp TOUKH U3 bubnmnorexa [JOK
(urypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyTH OKPY>KHOCTH
HcneiTanue. Ycnex u Heynaua.
13 Cepus UcTIbITAHUHN 70 IEPBOTO bubmmorexa [JOK
P g p https://m.edsoo.ru/863f6162
ycrnexa
HcneiTanue. Ycenex u Heynaua.
14 Cepus ucnibITaHUH 70 NIEPBOTO bubmmorexa [JOK
P a P https://m.eds00.ru/86316356
ycrnexa
HcnbiTanue. Ycrex u Heyaayva.
15 Cepus ucnibITaHUM 70 IEPBOTO
ycrnexa
Ucnbiranus bepnysu.
16 BepositHocTH cOOBITHI B cepuu bubnmorexa [IOK
p g p https://m.edso0.ru/863f64d2
ucnbITaHuil bepnynu
Hcnertanus beprymmn.
17 BepositTHOCTH COOBITHIT B ceprm bubmorexa HOK
p g p https://m.eds00.ru/863f6680
ucnbITaHUN bepHym
13 [IpakTuueckas padora "McnbrTanus bubnuoreka [IOK
bepuymun" https://m.edsoo.ru/863f67de
19 CrydaiiHasi BeTHUUHA U bubnmnoreka LIOK



https://m.edsoo.ru/863f6680
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pacrpeneneHne BeposTHOCTEH

https://m.edsoo0.ru/863f6b44

Marematnueckoe OXKUIaHUE U

bu6nmorexa [JOK

20
JUCIIEPCUS CITy4alHOM BEIMYHUHBI https://m.edsoo.ru/863f6da6
IIpuMepel MaTeMaTU4ECKOTO
21 0XHUJIaHUS KaK TEOPETUUECKOTO bubmotera [JOK
p https://m.eds00.ru/863f6{86
CPEIHEr0 3HAYCHUS BETMYUHBI
bu6mmoreka [JOK
22 TlonsTre o 3aKkoHE OONBIIMX YHUCET
https://m.edsoo.ru/863f72¢c4
” N3mepenue BeposaTHOCTEN € bubnuoreka [IOK
MOMOILBIO YaCTOT https://m.eds00.ru/863f7652
24 [TpumeHeHne 3aKk0Ha OOIBIINX bubnuorexa [IOK
quCell https://m.edsoo.ru/863f7116
25 O0001Ienre, cCUCTEMaTH3aLM bu6mmoreka [IOK
3HaHui. [IpencraBienne JaHHBIX https://m.eds00.ru/863{783¢
2% O06006111eH1E, CHCTEMATH3AIIHS
sHaHni. OnucarepHas CTaTUCTHKA
O0001enne, cucTeMaTH3aLIMS
27 3ganui. IIpencraBnenne JaHHBIX Bubmorexa HOK
P ' https://m.eds00.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001enue, cucTeMaTH3aLMs
28 3HaHuW. BeposATHOCTH CiIydaitHOTO bubmotera [JOK
- 2eP Y https://m.edsoo.ru/863f7ade
COOBITHA
O0001enne, cUCTEMaTH3aLM
29 3HaHUW. BeposATHOCTH ciry4ailHOTO bubnuoreka [JOK
COOBITHS. DIIEMEHTHI https://m.edso00.ru/863f7c9¢c
KOMOWHATOPUKH
30 O0001Ienne, cUCTEMaTH3aLIMS bu6mmoreka [JOK

3HAHUN. DJIEMCHTHI

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

O0001menne, cucTeMaTA3aLMS

31 3HAHUHA. DJIEMEHTHI | bubmuoreka [JOK
koMOuHaTtopuku. CiydaiiHble https://m.edsoo.ru/863f8408
BEJIMYMHBI U PACTIPEICIICHUS
O0001enue, cucTeMaTH3aLMs
. . bubmuoreka [JOK
32 3HaHul. CiryvaiiHble BEJIMUUHBI U 1
https://m.edsoo.ru/863f861a
pacripeesieHust
bu6mmorexa [JOK
33 Hrorosast KoHTpOIILHAS PA0bO 1
TOTOBA KOHTPOIBHAA paboTa https://m.edso00.ru/863f8b56
34 O0001menne, cucTeMaTH3aLMs i

3HAHUN

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJBLHOM ITPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA
pe3yJbTarTa
5 BeposiTHOCTB U cTaTUCTHKA
UYuraTh nHpOpMAIINIO, IPEACTABICHHYIO B TAOJIMIIAX, HA AHArpaMMax,
5.1 NpEJICTaBIsATh JaHHbIE B BHAE TaONWIl, CTPOUTH JUATPAMMEBI
(cTonbuKoBEIE (CTOIOYATHIC) U KPYTOBBIE) 110 MAaCCHBAM 3HAYCHUI
- OnuceiBaTh W HMHTEPIPETUPOBATH PEAIbHBIC YHCIOBBIC JTaHHBIC,
Ipe/ICTaBICHHbIE B TA0INIIAX, HA JUarpaMmax, rpapukax
Hcnonw3zoBath JUISt OnucaHus JTAHHBIX CTaTUCTHUYECKHUE
53 XapaKTEPUCTUKU: CpeHee apupMeTuieckoe, MearnaHa, Hauoobliee u
HauMEHbIlIee 3HaYeHHs, pa3Max
Nmets nipencTaBieHne o Ciy4aiiHOM M3MEHUYUBOCTH Ha MPUMEPAX IIEH,
5.4 GU3NYECKUX  BENUYHH, aHTPOTIOMETPHUYECKUX JIAaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMUYUBOCTH
8 KJIACC
Kon N
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsIeMoOro .
o0pa3oBaTe/IbHOMH MPOrpaMMbI OCHOBHOT'O 001Iero 00pa30BaHUA
pe3yJabTarta
5 BepostHOCTB 1 cTatuCTHKa
W3Bnekath U mpeoOpa3oBhIBaTh MHQPOPMAIUIO, TPEICTABICHHYIO B
5.1 BUJIe TAOJIUIl, JUArpaMm, rpauKOB, MPEACTABISATH TaHHBIE B BHJIC
TabnuIl, 1uarpamMm, rpaduKoB
OnuceiBaTh JaHHBIE C TIOMOLIBIO CTAaTUCTHYECKUX MOKa3aTeNIe:
5.2 CpPEeIHUX 3HAYEHUM U Mep pacceuBaHus (pa3Max, AMUCIEPCUS U
CTaHIapTHOE OTKJIOHEHHE)
53

HaxoauTb 9acTOTEI YMCIIOBBIX 3HAYEHHN M YaCTOTHI COOBLITHH, B TOM




YUCJIE 10 Pe3ysIbTaTaM U3MEPEHUN U HAOII0ICHHU I

HaxonuTb BEpOATHOCTH CIy4YaWHBIX COOBITHM B OTBITAX, 3HaA

54 BEPOATHOCTH JJIEMEHTApPHBIX COOBITUH, B TOM YHCJIE B OMNBITAX C
PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU COOBITUSIMHU
ss Hcnonp3oBath  Tpaduueckue  MOJENH:  JIEPEBO  CIyYalHOTO
' SKCHEPUMEHTa, JUarpaMmbl Diliiepa, yucioBas npsmas
OnepupoBaTh MOHATUSIMU: MHOKECTBO, MOJMHOKECTBO; BBITIOJIHSTH
s6 omepanMi  HaJ  MHOXECTBaMHU:  OOBEAMHEHHE, TMEpPECEUCHHE,
' JIOTIOJTHEHUE; TIEPEUHCIIATH 3JIEMEHTHI MHOYKECTB, IPUMEHSATh CBOWCTBA
MHOECTB
Hcnonws3zoBarh Tpaduueckoe MPEACTABICHHE MHOXECTB U CBs3EH
5.7 MEXIY HUMHM JIJIsl OIMCAHUsS MPOLIECCOB U SIBJICHUI, B TOM YHUCIE MpPU
pelIeHuu 3a1a4 U3 Apyrux y4yeOHbIX MPEeIMETOB U KypCOB
9 KJIACC
Kona "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus
pe3yabTara
5 BeposiTHOCTB U cTaTuCTHKA
M3Bnekatb u npeoOpa3oBbiBaTh HMHGOPMAINIO, MPEACTABICHHYIO B
5.1 pa3IUYHBIX HCTOYHUKAX B BHJE TaOMUI, AuarpaMM, TIpaduKoB,
MPECTaBIISTh JaHHbIC B BUJE Ta0MUIl, AUArpaMMm, rpaukoB
55 Pemath 3amaun opraHu30BaHHBIM MEpeOOPOM BApPHAHTOB, a TAKKE C
' WCIOJIb30BaHNEM KOMOWHATOPHBIX MPABWI U METOOB
Hcnonb30BaTh  ONUCATENbHBIE  XAPAKTEPUCTHKU JUIsI  MAacCHBOB
53 YUCJIOBBIX JAHHBIX, B TOM YHCII€ CpPEJHUE 3HAYEHUS U MEpbl
paccerBaHus
54 Haxoauth 4YacTOThl 3HAYEHWH M YaCTOTHI COOBITHS, B TOM YHCJIE
. MOJIB3YSCh Pe3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA
HaxoauTh BepOATHOCTH CITy4aliHbIX COOBITHI B M3yUEHHBIX OMbBITaX, B
5.5

TOM YHUCJI€ B OIbITaX C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU

COOBITUSIMHM, B CEpUSX HCIBITAHUN JO TMEpPBOTO YCIeXa, B CEpUsX




WCIIbITAaHUI bepHymn

HNmetn MMPpEaACTaBJICHHUE O CHy‘I&fIHOfI BCIIMYHUHE U O paCHpCACICHUN

5.6

BEPOSITHOCTEH

HNmets mpeacTaBieHUEe O 3aKOHE OOJBIITUX YHCENT KaK O MPOSBICHUH
5.7 3aKOHOMEPHOCTA B CJIyYallHOM HW3MEHYMBOCTH M O POJM 3aKOHA

OOJBLINX YKCEIl B IPUPOJIE U 001IeCTBE




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 BepositHOCTB 1 cTatucTHKA
[IpencraBneHre MaHHBIX B BUJIE TAOIHIl, Tuarpamm, rpadukoB. 3aroiHEHHE
Ta0NHIl, YTEHWE W TOCTPOCHUE auarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBeix). UrteHue rpaduKoB peajbHBIX MpoleccoB. l3BneueHue
vHpOpMaAIMM M3 AMarpaMM M TaOJIMI], WCIOJIb30BAaHWE M WHTEPIpPETAIIHS
JAHHBIX
OnucarenpHasi CTaTUCTHKA: CpeaHee apudMeTHUecKoe, MeauaHa, pa3max,
5.2 HauOoJIbllIee ¥ HAUMEHbIIIee 3HAYCHUsT HA0Opa YUCIIOBBIX AaHHBIX. [Ipumepsl
CIIy4yallHON U3MEHUYMBOCTHU
CrnyyaliHplii SKCHIEpUMEHT (ONBIT) M Ciy4ailHoe coObiTe. BepostTHOCTh U
53 yacToTa. Poib ManoBEpOATHBIX M IMPAKTUYECKH JTOCTOBEPHBIX COOBITUH B
npupojie u B odniectse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. Crenenp BepuinHbl. Yuciao pédbep um cymmapHas
54 creneHb BepiuH. Ilpeacrasnenue o cBszHoctu rpada. Llenu u ksl [lyti
' B rpadax. OO0xonm rpada (sinepoB myth). llpencraBmenue 00
opueHTHpoBaHHOM Tpade. Perenne 3amau ¢ momoripio rpadoB
8 KJIACC
Kon IIpoBepsieMbIi 31€MEHT COACPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
5.1 [IpencraBieHue qaHHBIX B BUE TaOIUII, TUarpaMM, rpadukoB
55 MHOXECTBO, 3JEMEHT MHOXECTBa, MNOAMHOXecTBO. Omnepauuu Hax
' MHO’K€CTBaMU: 00BbEAMHEHNE, IEPECEUECHUE, T0TIOJTHEHUE
53 CpoiicTBa onepaiuii HaJl MHOKECTBAaMU: NIEPEMECTUTEIBHOE, COUETATENIbHOE,
' pacrnpeaenuTeabHOE, BKIOUEHUS
54

Hcnonws3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB JUJIsi ONMUCAHUS




peaJIbHBIX MIPOLIECCOB U SBJICHUH, IPH PEIICHUU 33]1a4.

W3mepenune paccemBaHusi AaHHBIX. JlUcrepcusi M CTaHIApPTHOE OTKIOHEHHE

> YHCIOBBIX Ha0OpoB. Jlnarpamma pacceuBaHUs
OneMeHTapHble COOBITUS  ciaydaiiHOoro ombita. Cioy4aifiHble COOBITHSL.
s6 BepositHocti  coObIThil. OUBITEI ¢ PaBHOBO3MOXXHBIMH  DJIEMEHTAPHBIMU
' coObiTusiMu.  Cryvaiinelii  BbIOOp. CBSA3b MEXAy MallOBEpOATHBIMU U
MIPAKTUYECKH JOCTOBEPHBIMU COOBITUSMHU B IPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBoilicTBa JEpeBBEB: E€AMHCTBEHHOCTh IIyTH, CYIICCTBOBAaHHUE
5.7 BUCSTYEH BEPILIMHBI, CBA3b MEX/1y YMCIIOM BEpIIUH U yucioM péoep. IIpaBuio
yMHOXeHUs1. Pemenne 3a1a4 ¢ momopko rpagos
[IpotuBononoxueie coObiTusA. [luarpamma Diinepa. OObeauHEHHE WU
5.8 nepecedeHue coObiTUi. HecoBmecTHbie coObITHsA. Dopmyna ClioXKeHUs
BEPOATHOCTEMN
5.9 VYcnosHas BepositHOCTD. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBinenne »skcnepuMeHTa B BHJE JepeBa. Pemenue 3agad  Ha
5.10 HAaxO0JICHUE BEPOSITHOCTEN C MOMOUIBIO JIepeBa CIYyYaHOTO HKCIIEPUMEHTA,
nuarpamm Ditiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposTHOCTB 1 cTaTuCTHKa
[IpencraBneHune JaHHBIX B BUAE TaOJHII, AUArpaMM, TpapUKOB, HHTEPIIPETALIHS
5.1 naHHbIX. UTeHue u moctpoeHue Taliul, auarpaMM, rpaUKoOB MO pealbHbIM
JTAHHBIM
5.2 [lepecTanoBku u axropuan
53 CoueTaHus U 4KCIIO COYETAHUN
5.4 Tpeyronbauk [Tackans. Permenne 3amad ¢ MCMoib30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckas BeposTtHOcTh. CiyuyailHbI BBIOOp TOYKM W3 (GUTYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY’KHOCTH
5.6 UcnpiTanue. Ycnex u Heygaya. Cepusi HCIIBITAHUM J10 IEPBOIO ycrexa
57 Cepust ucnbeiTanuii bepHynnu. BeposSTHOCTH COOBITHII B CEpUU HCIBITAHUN
. bepnymm




5.8

CityyaiiHasi BeIMYMHA U paclpeiesIeHHe BEPOSTHOCTEN

59

MaremaTtuueckoe OXHNIAHUEC W JUCIICPCUA. HpI/IMepBI MaTEeMaTU4ICCKOIo

OXKHJaHUA KaK TCOPCTUICCKOTIO CPCAHCTO 3HAUCHU A BCIIMYNHBI

5.10

MareMaTuueckoe OKHUJAHUE M JUCHEPCHUS CIyYalHOW BEIMYHMHBlI «YHUCIIO

YCIIEXOB B CEpPUM UCIIBITAHUN bepHyim»

5.11

[Tonsitne o 3akoHe OonbmMX 4KceNl. 3MepeHne BEpOSTHOCTEH C IMOMOIIBIO

qacToT. Ponb 1 3HaueHNe 3aK0Ha OOJBIINX YHCET B IPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUWS OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBbBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 001IIero
oOpa3oBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOXKECTBO, MMOMHOMXECTBO, ONEpalluU
HaJl MHO>)KECTBAMMU; YMEHHE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIM rpad,
JIEpEeBO, LUKJ, IPUMEHATh UX MPH PEUICHUH 3aJay; YMEHUE UCIOIb30BaTh
rpadguyeckoe TPEACTaBICHHE MHOXXECTB JUIsl OINUCAaHUS peallbHBbIX
MIPOLIECCOB U SBIICHUH, TP PEIICHUU 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB

YMeHne omnepupoBaTh TMOHATUSIMH: OIpEAeNieHHe, aKkcuoma, Teopema,
JIOKA3aTeIbCTBO;  yMEHHE  pacro3HaBaTh  HWCTUHHBIE U JIOXKHBIC
BbICKa3bIBaHUS, MPUBOJAUTH HPUMEPhl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBAaHUS M OTPULIAHUS BbICKA3bIBAHUI

YMeHHe OmnepupoBaTh MOHATHSAMH: HATypajlbHOE YHCIO, MPOCTOE H
COCTaBHOE YHCJIO, IEIMMOCTh HAaTypAJIbHBIX YHCEI, MPU3HAKH JEINMOCTH,
LIEJIOE YUCIIO, MOAYJb YUCIa, OOBIKHOBEHHAsI ApoOb U JEeCATUYHAs JIPpOOb,
CTaHIApTHBIA BHJI YUCIA, PALMOHAIBHOE YHCJIO, HPPALMOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIH KOpPEHb; YMEHHE BBINOIHSITH JAECUCTBUS C
YHUCJIAMHU, CPaBHUBAThb M YNOPSIAOYMBATH YMCIIA, NPEACTABIATh YUCIA Ha
KOOPAMHATHON NPAMOM, OKPYIJIATh 4YMCIIA; YMEHHME [eNaTh NPUKUAIKY H
OLICHKY Pe3yJIbTaTa BIYMCICHUN

YMeHne onepupoBaTh TOHSATHSIMH: CTENEHb C IENBIM II0Ka3aTeleM,
apudmeTnyecKuil KBaJlpaTHbIN KOpEHb, MHOI'OWIEH, alredpandeckas 1poob,
TOXKJECTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOH CTermeHH OoJblie
€/IMHUIIBI; YMEHHE BBHIMONHATh Pacu€Thl MO (GOopMysaM, TMpeoOpa3oBaHMUS
ETIbIX, JIPOOHO-PAIOHATBHBIX BBIPKEHHH M BBIPAKCHUH C KOPHSIMHU,
pasiioKeHne MHOTOWICHAa Ha MHOXKHTENH, B TOM YHCJIE C HCIOIb30BAaHHEM
(dopMyIT pa3HOCTH KBAIPaTOB M KBaJpaTa CyMMBI H Pa3HOCTH

YMenue onepupoBaTh MNOHATHUSIMHU: YHCIOBOE PABEHCTBO, YpPaBHEHUE C
OJIHOM NEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemaTth JWHEWHbIE ¢ KBaJpaTHBIE YpaBHEHUsA, JIPOOHO-
palMOHAIbHBIE YPABHEHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHMHBIX
ypaBHEHHUH, JTUHEWHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHbIE U JPOOHO-
palroOHaNIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM 4YHUCIE IpH
pEelIeHUH 3aJad U3 APYruX NpPEeIMETOB W MPAaKTHUYECKUX 3a/]ad; YMEHHE
UCIIOJIB30BaTh KOOPAMHATHYIO MPAMYI) U KOOPAMHATHYIO IUIOCKOCThH IS
n300pakeHUsl pelIeHn ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MOHATHSIMH: (yHKUMA, Tpapuk GYHKIUH, HYIU
GYHKIIMHM, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHMS, HauWOoOJIbIlIee M HAUMEHbIIee 3HA4YCHHs (QYHKIMH; yMEHUE
ONEpPHPOBATh TMOHATHAMHU: TpsiMas TPONOPIHOHAIBFHOCTh, JIMHEHHAS
byHKIMs, KBaapaTudHas (QyHKIUs, O0OpaTHash MPOMOPIIHOHAIBHOCTb,
napaboJa, runepooia; yMeHUe CTPOUTh rpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy I ONPENEICHUS] CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pemieHus 3a7a4 W3 APYTruX Y4YeOHBIX MPEIMETOB W PEAbHOW IKU3HH,
YMEHHUE BhIpaXKaTh (POpPMyJIaMH 3aBHCUMOCTH MEX/Ty BETUUNHAMH

YMeHue onepupoBaTh MOHATUSAMU: MOCIEA0BATEIBHOCTh, apudMeTndecKas
U TeoMeTpuyecKass MpPOrpecCMd; YMEHHE HCIOJb30BaTh CBOICTBa
nociea0BaTeNbHOCTEN, POPMYIIBI CyMMBI U OOIIETO YJ€HA MPHU pPELICHUH
3aa4, B TOM 4YHCIIe 33Ja4 U3 JPYrHMX Yy4eOHBIX MPEIMETOB M PealibHOM
KU3ZHU

YMeHnue pemaTth 3a/1a4M pa3HbIX THIOB (B TOM YHUCIIE€ HA MPOLEHTHI, JOIH U
4yacTH, JBH)KEHUE, padoTy, LIeHy TOBapOB U CTOMMOCTb MOKYIIOK M YCIYT,
HAJIOTH, 3aJaud U3 OOJacTH YIpPAaBJIEHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaMM); YMEHUE COCTaBISTh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBl TIO YCJIOBHMIO 33Jlayd, MCCIEIOBAaTh IIOJYYEHHOE pEelICHUuE |
OLICHUBATH MPABAONOI00HOCTH MMOJTYYEHHBIX PE3yJIbTATOB

YMeHue onepupoBarh MOHATUSAMU: (HUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHas, YTrojJ, MHOTOYTOJbHUK, TPEyrOJbHUK, PaBHOOCAPEHHBIA U
PaBHOCTOPOHHUH TPEYTOJIBHHUKH, MPSIMOYTOJBHBIN TPEYTOJIBHUK, MEAMAHA,
OuccekTpuca " BBICOTA TPEYyTOJIbHUKA, YeTHIPEXYTOJBHUK,
napaieorpaMM, poMO, MPSIMOYTOJIFHUK, KBaIpaT, TPAENns; OKPY>KHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (DUTYypaMH; YMEHHE
pemath 3a/a4d, B TOM YHUCIIE U3 MOBCEIHEBHOH JKM3HU, Ha HaXOXIICHHUC
TCOMETPUYCCKUX BEJIMYUH C NMPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (GUTYp U
¢dakToB

10

YMeHue omnepupoBaTh TMOHSATHSMH: PABEHCTBO (UTyp, PaBEHCTBO
TPEYroJbHUKOB; MapalieIbHOCTh M MEPHEHAUKYJISPHOCTh MPSMBIX, YTOJl
MeEXy IPSIMbIMU, EPIEHANKYJIISAP, HAKIOHHAs, MPoeKus, nogoodue duryp,
NnoJI0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTEIIBHO TOYKH U TMPSMOIi;
YMEHHE pAaclo3HaBaTh pPaBEHCTBO, CHUMMETpUIO U mojobue uryp,
napauieTbHOCTh U MEePIEeHANKYISIPHOCTh MPSAMBIX B OKPYXKAIOIIEM MUPE

11

YMeHne ornepupoBaTh MOHITHSAMHU: JJIMHA, PACCTOSHUE, yron (BEJIMYMHA
yrila, CHHYC U KOCHHYC yTJia TPEyTrOoJbHUKA), TUIOIIa/Ib; YMEHHUE OIICHUBATH
pa3Mepsl IPeIMETOB U 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE TPUMEHSATh
dbopMyIibl IEpUMETPa U TUIOIIATU MHOTOYTOJIBHUKOB, UTMHBI OKPY>KHOCTH U
IIOMIaIM Kpyra, oObeMa NPSIMOYTOJILHOTO Napajulefienunena; yMeHHe
NPUMEHATH MIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrojbHuKa, Teopemy Ilucdaropa, TpuroHomerpuiyeckue COOTHOILIEHUS
JUTSL BBIYMCIICHUS ITTUH, PACCTOSHUH, IUTOMIAeH

12

YMmenue  u3zobpaxarb miuockue  GuUrypsl UM UX  KOMOWHaUuW,
IPOCTPAHCTBEHHbIE  (UIYphl OT PYKH, C TOMOIUBI  4epTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCJACTB 110 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO
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YMeHHe onepupoBaTh MOHATHAMU: MPSAMOYTOJIbHAs CUCTEMa KOOPJMHAT;
KOOpPJIMHATBI TOYKH, BEKTOpP, CYMMa BEKTOPOB, ITPOM3BEJICHNE BEKTOpA Ha
YHUCIIO, CKaJIPHOE IPOM3BEIACHHE BEKTOPOB;, YMEHHE HCIIOJIb30BaTh
BEKTOPBI M KOOPAMHATHI JUUIS MPEACTABICHUS JAHHBIX M PELICHHs 3a]ad, B
TOM YHUCJIE U3 JPYTUX YYEOHBIX MIPEIMETOB U pEabHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYTOBBIE JUarpamMMmBbl,
TaOIMIIbI, cpeaHee apudmMeTnieckoe, MeiuaHa, HanbobIIee U HAaMMEHbIIIEe
3HAa4YeHWs,  pa3Max  YHCIOBOTO  Habopa;  yMEHHE  H3BIJICKATh,
MHTEPIIPETUPOBATh U NMPeoOpa3oBbIBaTh HH(OPMALINIO, MIPEICTABICHHYIO B
TabIMIax M Ha JuarpaMmax, OTpa)kalollyl0 CBOWCTBAa U XapaKTEPUCTHKHU
peaNbHbIX MPOLECCOB W SBJICHUN; yMEHHE pAclO3HaBaTh H3MEHYMBBIE
BEJIMUMHBI B OKPY’KaIOIEM MHUpE

15

YMeHue ornepupoBaTh TMOHATUSMU: CIyYalHBIA  ONBIT  (CIIy4YailHBIHA
OKCIIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (PJIEMEHTApHBIA  HMCXO.M)
CIIy4ailHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE
HaxXOAWTh  BEPOSTHOCTU  CIy4YallHbIX  COOBITUH B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITUSIMM; YMEHUE peniaTh 3ajadu
METOJIOM OpraHM30BaHHOTO Tepedopa M C HCIHOJb30BaHUMEM IpaBUia
YMHOXKEHUS; YMEHHE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUM, TOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX W MAaJOBEPOSTHBIX
COOBITHI B OKpY)KaloIlleM MHUPE U B JKU3HHM;, 3HAKOMCTBO C MOHSITHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET M €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX

16

YMeHnne BbIOMpaTh MOIXOIANIMN W3YUYEHHBIH METOM IS PeUIeHUs 3a7auH,
MPUBOJANTHh TMPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpHUPOIE U
JKA3HU, PACIO3HABATh MPOSIBIICHHE 3aKOHOB MATEMAaTHKH B HCKYCCTBE,
ONMCHIBATh OT/IEJIbHBIE BBIJAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHSI MAaTeMaTUKH KaK HayKW, NMPUBOJIUTH MPUMEPHI MAaTEMATHUYECKUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOU UCTOPUH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsiemMblii 31eMeHT COAEPKAHUSA
1 Yucna u BIYUCICHUSA
1.1 Harypanbsble u nenbie ynucna. [Ipu3Haku 1eIUMMOCTH LENBIX YUCET
12 OOBIKHOBEHHBIE U JAECATUYHBIE APOOM, MPOLEHThI, OECKOHEUHBbIE NEPUOANYECKUE
Ipobu
1.3 ParronansHeie uncina. ApupmMeTHyecKie ornepamnuy ¢ palioHaIbHBIMU YUCIIaMU
1.4 JleiicTBuTenpHbIE Yncia. ApupMeTHIecKre ONepalnu ¢ JeHCTBUTEIbHBIMU YHCIIaAMU
L5 HpI/I6J‘II/I)KéI—{HI>Ie BBIUMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa
BBIUUCIICHUH
2 AnreGpanyeckue BbIpaKeHUs
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAKEHUSI C IEPEMEHHBIMU )
29 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ pallMOHAIBHBIM MOKa3aTeneM. CBoiicTBa
' CTerneH
2.3 MHorouieHsl
24 AnreGpanueckas qpoob
)5 Apudmerndeckuil KOpeHb HaTypalbHOH creneHH. JleiicTBusi ¢ apuMETHUECKUMH
' KOPHSIMM HaTypajbHON CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Llenble u 1poOHO-paloOHaIbHbIE YpaBHEHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHHM
10 Llensle u npoOHO-palMoOHaNbHbIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPaBCHCTB
33 Pemenne TekcToOBBIX 3a7a4
4 YucnoBsle NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS 11OCIIEA0BATENILHOCTEH
4.2 ApudmMernueckas U reomeTpuueckas mporpeccuu. @opmyiia CI0KHBIX MPOIIEHTOB
5 OyHKIUU
@Oyukiys, cnocoOs! 3aganus GyHkuuu. ['papux Gynkiun. O61acTe onpenesieHus u
51 MHOXecTBO 3HaueHui Qynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HaKOMOCTOSIHCTBA.
o [TpoMexxyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHHUMYMBI (DYHKITUH.
HauOonpiiee 1 HauMeHblee 3HaYeHNE (PYHKIUU HAa IPOMEKYTKE
6 Koopaunats! Ha NpsAIMON U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAWHATHI HA TUIOCKOCTH
7 I'eomerpus




7.1

['eomerpuyeckue purypsl u uX CBOMCTBA

7.2 TpeyronbHUK
7.3 MHoroyrojapsHuKu
7.4 OKpy>KHOCTb U KpPyT
7.5 N3MepeHne reoMeTpruueCKUX BEJIMYUH
7.6 BexTops! Ha miI0cKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Komb6unaropuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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