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MHNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSTHOCTh U CTATUCTUKA MIPHUOOPETAIOT
BCE OOJIBIIYI0 3HAUMMOCTh, KaK C TOUYKH 3PEHHUS NPAKTUUYECKUX MPUIOKEHHUM, TaK
U UX poJiIi B 00pa30BaHUH, HEOOXOIMMOM KaXXJI0My 4esoBeKy. Bo3pacraer uncio
npogeccuil, pu OBJIAJAEHUM KOTOPBIMH TpeOyeTcsl Xopolas 6a3oBasi IOArOTOBKA
B 00JacTh BEpPOATHOCTM U CTATUCTUKW, Takass IOATOTOBKA Ba)KHA IS
IPOAODKEHUs 00pa30BaHus U JUIsl YCHEIIHON NpOPEeCCHOHANIBHON Kapbephl.

Kaxxapiii 4enoBek MOCTOSTHHO IPUHHUMAET PELIEHHs] Ha OCHOBE MMEIOIINXCS
y HEro JaHHbIX. A Ui OOOCHOBAHHOTO TPHUHSATHS PEIICHUS B YCIOBHSX
HeJOoCTaTKa WU u30bITKa HHpOpMaMU HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO TO03TOMy OCTpO BCTajda HEOOXOJUMOCTh C(HOPMHPOBATH Yy
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHME  BOCIPUHUMATh UM KPUTHYECKHU
aHaJIM3UPOBATh UH(POPMAIUIO, IPEICTABICHHYIO B Pa3IMYHbIX (pOpMax, IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOTMX pPEAJbHBIX MPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IPUHIUIIAMHU cOOpa, aHAIHU3a U
IpPEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuobiaer ofyyaroumxcsd K OOIIEeCTBEHHBIM HHTepecaM. 3ydyeHue OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alUM Tepedopa U mojacuéra yucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTUYeCKUil PyHIaMeHT sl POPMHUPOBAHUSI KOMIIETEHIIUM B
o0nacTu UHPOPMATUKHU U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATUCTHKHU U
BEPOSITHOCTH 00OTallalOTCsl MPEACTaBlIeHUss OOyYarouuxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJax €ro MccieloBaHusA, (GopMUpyeTcs MOHUMAHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIBLHO 3HAYUMOIN MH(OPMAIIMK U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUM € NaHHBIMM LIENSIMU B CTPYKTYpE HpOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTbh U CTaTHUCTHUKA» OCHOBHOTO OOIIEro 00pa30BaHUs BBIJIEICHbI
CIIEIyIOIME COAEpKaTENbHO-MEeTOoAuYeCKue auHum: «lIpencraBieHre NaHHBIX U
onucaTeNbHas CTaTHCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

Conepxxanue guHuu  «lIpencraBneHue  AaHHBIX M ONKCATENbHas
CTaTUCTHKa» CIYXUT OCHOBOM [JIsi (OPMHUPOBAHMS HABBIKOB pabOThI C
uH(popMaluen: OT YTeHUS M HUHTEpHpeTaluy MHPOpMallUU, MPEICTABICHHON B
Tabnauiax, Ha auarpamMmax W rpadukax, 10 cOopa, NPEACTaBICHUS U aHAIM3a
JAHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKUX XApPaKTEPUCTHUK CPEIHUX U
pacceuBanus. Pabotas ¢ [aHHbIMH, OOydYarolluMecs Y4aTcsi CUMTHIBATh W
UHTEPIIPETUPOBATh JIaHHBIE, BBIABUrATh, APIYMEHTHUPOBAaTh U KPUTHUKOBATH
OpOCTEHIIMe THUIOTE3bl, Pa3MBIIUIATE Haa  (AKTOpaMH, BBI3BIBAIOIIUMU
U3MEHYMBOCTh, M OLEHUBATh WX BIMSIHUE HAa paccMaTpUBAEMbl€ BEIUYUHBI U
IIPOLIECCHI.



NHTYyNTHBHOE MPENCTAaBIEHUE O CIIy4YalHOM M3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHJCHIMHA CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOW IS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOZEISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCSA KaK Mepa NpaBAONOAOOUS CIy4ailHOTrO
coObiTus. [lpm wu3ydyeHun yuyeOHOro Kypca oOydaroniecss 3HAKOMATCS C
MPOCTEMIIMMUA ~ METOJAMH  BBIYMCJIICHHS  BEPOSTHOCTEH B CIy4YalHBIX
HKCIEPUMEHTAX c PAaBHOBO3MOXHBIMU AJIEeMEHTaPHBIMU HCXO/IaMH,
BEPOSTHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIMMU CTABUTh U pelIaTh O0Jee CI0KHbBIC
3amaud. B ydeOHBI Kypc BXOIST HayajdbHbIE MPEACTABICHUS O CIy4ailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOLIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTI€PALMSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPHI TPUMEHEHUS U1l PEUICHUs 3aJ1ad, a TAKXKE HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeMeTax.

B 7-9 knaccax usydaercsi yueOHbIN Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXxonmaTr paszgensl: «lIpencraBieHne AaHHBIX U ONKCATENbHAs
CTaTUCTHKa», «BeposSTHOCTb», «DIeMeHThl KOMOWHATOpuku», «BBenenue B
Teoputo rpadoBy.

Ha uzyuenue yuebHoro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOoAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmoo), B 8 kimacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COJEPXXAHME OBYUYEHUA
7 KIIACC

[IpeacraBienue JaHHBIX B BUJE TaONHIl, AUarpaMM, rpaduKoB. 3aroaHeHUe
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpellHee apudMeTHYecKoe, MeauaHa, pa3Mmax,
HaumOoJIblIIeE M HAaUMEHbIIEE 3HAUYCHUS HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIil SKCHIEpUMEHT (ONBIT) U Ciay4dailHOe coObITHEe. BeposaTHocTh u
4yacToTa. PoJib MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPHUPOJIE
U B oO1iectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmHa, pedpo. Crenens BepumnHbl. Yucio pédep M cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. Iyt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KJIACC

[IpencraBneHue JaHHBIX B BUE TAOIUL, TUarpaMM, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, IMOAMHOXeCTBO. Onepanuu Haj
MHOKECTBaMU: 00bEIUHEHHE, IepecedeHue, aomnonHeHue. CpoiicTBa omnepauui
HaJ| MHOXKECTBAMM: IEPEMECTUTENIBHOE, COYETATENbHOE, PACHPEIEIUTENBHOE,
BKIIOUEeHUs. Vcnonb30BaHWE TpaUUyecKOro NpPENCTaBICHUS MHOXKECTB s
OMMCAHMSI PEATbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

N3mepenne paccenBaHusl JaHHBIX. JUcriepcus U CTaHAAPTHOE OTKJIOHEHHE
YHUCIOBBIX HA0OPOB. /lnarpamMma pacceuBaHusl.

DOneMeHTapHble COObITUSL ciy4yailHOro omnbita. Ciy4ailHple COOBITHS.
BepositHocTr  coObIThii.  OnbITBl ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTApHBIMU
coOpITusiMU. CirydaifHblil BBIOOp. CBSI3b MEXKAY MAJTOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAyKeE.

Hepeo. CBolicTBa JAEpEBBEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY UYMCIOM BepiiMH u 4ucioMm pédep. [Ipasumio
yMHOXeHUs. Pemienue 3aa4 ¢ momoipto rpados.

[IpotuBomonoxubie coObiTus. Jlmarpamma Oiinepa. OObeAMHEHUE W
nepeceyeHne coObiTuii. HecoBmectHpie  coObiTusi. @Dopmyna  cloKeHUs
BEPOSITHOCTEW. YCIOBHAsi BEpOIATHOCTh. [IpaBwiio ymHOXkeHus. HesaBucumble
coobrtus. IlpencraBnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HAXOXKJEHUE BEPOSATHOCTEH C IIOMOIIBIO JE€pEeBa CIYyYalHOTO JKCIIEPUMEHTA,
nurarpamm Jitepa.



9 KUIIACC

[IpeacraBnenre JaHHBIX B BUAEe TaOmuUI, JuarpamMmM, rpaduKoB,
UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaull, auarpamMmm, rpaukoB Mo
pealbHbIM JIaHHBIM.

[lepectanoBku u dakropuan. CoueTanus U YUCio codeTaHuil. TpeyroabHuK
[Tackains. Pemenue 3amau ¢ MCHoJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTb. CiydallHbIN BBIOOp TOYKHM U3 (DUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Hcneitanue. Ycenex u Heygada. Cepusi MCHBITaHUM A0 IMEPBOrO ycmexa.
Cepust ucnbiTanuii bepnymin. BeposTHOCTHM COOBITHII B CEpUU HCIBITAHUN
beprymm.

CiyvaiiHass BEIMYMHA WU PACIPENCIICHUE BEPOSITHOCTEW. MaremaTuueckoe
oxumanue u gucnepcus. [Ipumepsl  MaTeMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaThudecKoe OXKWIAHWE U
JUACTIEPCUS  CIIyYalHOW BEJIMYUHBl «YHCIIO YCIEXOB B CEPUM MCIBITAHUI
bepnyum».

[TonsiTue o 3akoHe OonbluX yKces. V3MepeHue BeposTHOCTEN ¢ MOMOIIbIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS IMPOrpaMMbl y4yeOHOro Kypca
«BeposATHOCTP U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHyYecKoe BOCIUTAHME:

NOPOSIBIECHUEM HWHTEpeca K IMPOLUIOMY W HACTOSLIEMY PpPOCCHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEN I'pa’KJaHWHA U peanu3allii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPAKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTM)KECHUI HAyKH, OCO3HAHUEM BaXKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PpELICHUM NPAKTUYECKUX 3a]ad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BA)XKHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU NJIs YCHEIHOM NpodeccHoHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHOW TPAEKTOPUHM O0OPA30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K HOMOIMOHAIIBHOMY H©  3CTETHYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JACHUN, YMEHUIO BUIECTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMel B JEATENIbHOCTH HAa COBPEMEHHYKO CHUCTEMY HAay4YHBIX
IpeJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMAaTHYECKOW KYyJbTYpOW Kak CpeJICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
NEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbI 310POBbA H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO TNPUMEHATh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3M0pOBBS,  BEIEHUS  370pPOBOro  obOpa3a Ku3HM  (30pOBOE  TMHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qu3nueckas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOrH4YecKOoe BOCIIMTAHUE:

OpUEHTAIMEN HA MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUM JIJIA pelleHus 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM B MyTEeH X pelieHus;

8) apanTanus K U3MEHAKIIMMCSH YCJAOBUAM COLUMAIBLHOM U NMPUPOTHOMN
cpeabl:

TOTOBHOCTBIO K JCUCTBHUSIM B YCIIOBUSIX HEOIPEICIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTHX IO/, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (POPMHUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CITIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO  CHUTYallMIO, BOCIPHHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pelIeHUs] U JeHCTBUS, (OPMYJIHpPOBATh WU OICHMBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

Bba3oBbie j1ornueckue aeiicTBUA:

. BBISIBJIATH M XapaKTepU30BaThb  CYLIECTBEHHbIE  IMPU3HAKU
MaT€MaTUYeCKUX OOBEKTOB, [MOHATUM, OTHOUIEHUH MEXAYy MOHSITHSIMH,
(bopMyaMpoBaTh ONpPEAEIICHHs MOHITHI, YCTaHABIMBATh CYUIECTBEHHbBIN MPU3HAK
Kjaccu(ukanuMy, OCHOBAaHMS sl OOOOIIEHHST U CpPaBHEHHUS, KpPUTEPUU
IIPOBOJIMMOIO aHAJIN3a;

. BOCIIPUHUMATh, (OPMYIUPOBATh W MPEOOPa30BBIBATH CYKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC;
. BBISIBJIATH ~ MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U

npoTuBopedrsi B (paKTax, MaHHBIX, HAOMIOMCHUAX W YTBEPXKICHUSX, MpeaiaraTh
KPUTEPUU JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHNIA;

. JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1E€IyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
. pazOupaTh J10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKICHUN (TpsMbIe

n oT HpOTI/IBHOFO), MMpOBOANUTE CaMOCTOATCIBHO HCCIIOXKHBIC J0Ka3aTClIbCTBA
MAaTEMAaTHYCCKUX q)aKTOB, BBICTpAanNBAaTb ApryMmMCcHTalHuIO, IMPHUBOAUTb IMPHUMECPEI U
KOHTPIIPUMEDPHI, 000CHOBBIBAaTH COOCTBEHHBIC pacCCyKACHHA,



. BBEIOMPATH CIOCOO pelieHns yueOHOo# 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4éToM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKue 1eiCTBUSA.

. HCIIOJIB30BaTh  BOIMPOCHI KaK HMCCIEAOBATEIbCKUH  HWHCTPYMEHT
Mo3HaHus, GOPMYJIUPOBATH BOMPOCH], (PUKCUPYIOIINE MPOTUBOpEUre, MpodiieMy,
CaMOCTOSITeJIbHO yCTaHABJIMBaTh HWCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

. MPOBOAUTH MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECIOKHBIN
OKCIIEPUMEHT, HEOOJBINOE WCCIACAOBAHWE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

. CaMOCTOSITENIbHO  (popMyupoBaTh OOOOIIEHUS U  BBIBOJBLI  IIO
pe3yapTaraM  MNPOBEAEHHOTO  HAOJIOJIECHMS,  HCCIEIOBAHUS,  OLICHUBATH
JIOCTOBEPHOCTH ITOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IEHHIA;

. MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IPoOIecca, a TAKKE BBIIBUTATh
MIPEITNOJI0KEHNS O €r0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pabora c nndopmanueii:

. BBISIBJISITH HEIOCTATOUHOCTh M U30BITOYHOCTh MH(GOPMALINH, TaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a4a4u;

. BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

. BbIOMpATh (OpMy MpeACTaBICHUS MHPOPMALMK U WIUIIOCTPUPOBATH
pelaeMble 3a/1a4yu CXeMaMu, InarpaMmmMaMu, HTHOU rpa@uKoi U 1X KOMOMHALIMSIMU;

. OLICHMBATh HAAEKHOCTh MH(OPMAIIUU IO KPUTEPUAM, MPEAJIOKEHHBIM

y4uTEeNEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

. BOCIPUHUMATh U (POPMYJIMPOBATH CYKIEHUS B COOTBETCTBHM C
YCIOBUSIMU U LEJISIMU OOUIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY
3pE€HMs B YCTHBIX U NHUCBbMEHHBIX TEKCTaX, JaBaTh ITOSCHEHUS 110 XOAYy PEIICHUSA
3a/1a4i, KOMMEHTHPOBATH [OJy4YEHHBIN PE3yJIbTAaT;

. B X071 OOCY>KJEHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY 00CYXJ1aeMOii
TEMBI, IPOOJIEMBI, peIIaeMOi 3aJaul, BHICKA3bIBAaTh WJEH, HAlLlEJICHHbIE Ha MOUCK
peleHns, COINOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(opMyIMpPOBATH PA3HOIIIACHS, CBOM BO3PAKEHMS,;

. NPEACTABIATh  PE3YJbTAaThl  PELICHHS  3aJauyd, OKCIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTa, CAMOCTOSTEIBHO BbIOMpaTh (QopMar BBICTYIUICHHUS C
y4€TOM 3a/1a4 MPEe3eHTalNU U 0COOEHHOCTEN ayIUTOPUH;

. MOHMMAaTh W  HCMOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHUBUTyaJIbHON pabOThI MMPU PEIICHUH YIeOHBIX MATEMAaTHUYECKUX 3a/1a4;
. MPUHUMATh  1E€Jb  COBMECTHOW  JIESATEIbHOCTH,  IUIAHUPOBATH

OpPTraHM3AIMI0 COBMECTHON PabOTHI, paclpeaessaTh BUIbI padOT, JOrOBapUBATHCS,
00CyX1aTh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHCHHSI HECKOJIBKUX JIFOICH;



. y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (oOcyxaeHus, oOMeH
MHEHHUSMHU, MO3TOBbIE INTYPMBI U APYTHE), BBIIOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHUPOBATh CBOU JEHCTBHA C JAPYTMMH YJ€HaMU KOMAaH/bI, OLEHHBATH
Ka4eCcTBO CBOETO BKJIaJa B OOLIMI MPOJYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHS.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe JeiCcTBHUSA

Camoopranusanus:

. CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH, QITOPUTM pEIICHUs 3afauu (WUiu
€ro 4YacTh), BBIOMPATH CIOCOO pEHICHUS C YYETOM HMEIOLIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXKHOCTEW, apryMEHTUPOBAaTh M KOPPEKTHPOBATH BAPUAHTHI
pelIeHuii ¢ y4éTOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIN HHTEJIEKT:

. BJIAJETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3ynbTara penieHus MaTeEMaTUYECKOH 3a1auH;
. NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh HpPH pPEUICHUU

3aJlayu, BHOCUTh KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEINILCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa JACATEIIBHOCTU ITOCTABICHHOU
eI U YCIOBUSM, OOBSCHATH MPUYUHBI JOCTHXKECHUS WM HEAOCTHXKEHHUS LIEIH,
HAXOJIUTh OIMHUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 kJjacce OOYYAIONIMICS TOJIYYUT CIETYIOIINE
MpeAMETHBIE PE3YIbTaThI:

UutaTh uHQpOpMAIMIO, MPEJACTABICHHYIO B Ta0iuIaXx, Ha JuarpaMmmax,
MPEACTaBIATh JaHHbIE B BHJIE TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTosibuyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUH.

OnuceiBaTh W UHTEPIPETUPOBATH  peajbHbIE  YHCJIOBBIC  JIaHHBIC,
Mpe/ICTaBICHHbIE B TAOJINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb3oBaTh i OMUCAaHUS JAHHBIX CTATUCTUYECKHUE XAPaKTEPUCTUKHU:
cpenHee apu(pMETHYECKOEe, MeIHWaHa, HauOOJbIllee W HAWMEHBbIEEe 3HAYCHUS,
pazmax.

Nmete mpencraBieHue O CIy4alHOM HW3MEHYMBOCTH Ha IPUMEpPaxX IEH,
(bU3MYEeCKUX BEJIWYWH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh MPEICTABJICHHUE O
CTaTUCTUYECKOU YCTOWYNUBOCTH.

K xonmy oOydenuss B 8 kiacce oOydarolmMCS TONYYHUT CIEIYIOIINE
MpeAMETHbIE PE3yIbTaThI:

W3BnekaTte 1 mpeoOpa3oBbIBaTh MH(POPMALIMIO, MPEACTABICHHYIO B BHJE
TabNull, TuarpamMm, rpadukoB, NMPEACTaBIATh JaHHbIE B BUIE TaOJUI, AUArpaMm,
rpaduKoB.



OnuceiBaTh JaHHBIE C MOMOIIBI) CTATUCTUYECKUX IOKa3aTeNen: CpPeHUX
3HAYEHUN U MEep pacceuBaHus (pa3max, JUCIIEPCHS U CTAHJIapPTHOE OTKIIOHEHUE).

Haxonutb 4acTOTHI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITUHM, B TOM YHCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

Haxonutb BeposSiTHOCTH CITydalHBIX COOBITUI B ONBITAX, 3HAs BEPOSTHOCTH
AJIIEMEHTApHBIX COOBITUH, B TOM UYHCIE€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Hcnonp3oBaTh rpaduueckue MOJENIU: JIEPEBO CIy4aHOTO IKCIEPHUMEHTA,
JarpaMMbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSTUSIMA: MHOXECTBO, TMOJMHOECTBO, BBIMOJHSIThH
olnepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, NEPECEUCHUEe, IOIMOJTHEHUE,
MEPEUUCIISTh AJIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYECTB.

Hcnonb3oBaTh rpauyeckoe MpeCTaBICHUE MHOXKECTB U CBSI3€d MEXIY
HUMU U1l OIIMCAHU MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUU 3a1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K koHiy oOyuenus B 9 kJjacce OOyYarONIMICS TMOJIYYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekate © mnpeoOpa3oBbiBaTh HHGPOPMAILNIO, TPEJICTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJUIl, JUarpamm, rpapukoB, MPECTaBISATH
JTaHHBIEC B BUE TaOIUIl, 1Uarpamm, rpad)ukoB.

Pemate 3amaum OpraHuM30BaHHBIM TIEpeOOPOM BapPUAHTOB, a TaKXKe C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABWI U METOJIOB.

Hcnonbs30BaTh oOnucaTeNbHbIC XapaKTEPUCTUKU JIsi MACCHBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCJI€ CPEJIHUE 3HAYEHUS] U MEPBI PACCEUBAHMSL.

HaxoauTk 4acTOoThl 3Ha4EHUN M 4aCTOTHI COOBITHS, B TOM YHCJIE MOJb3YSICh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM
YHCJIE B OINbBITaX C PABHOBO3MOXKHBIMHU DSJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
VCIIBITAaHUH 10 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

Nmers mnpencraBieHne O CIy4alHOW BEIIMYMHE U O PaCIpPEACIICHUU
BEPOSITHOCTEN.

Nmeth mpeAcTaBiIeHHE O 3aKOHE OOJBIIMX YHUCENT KaK O TPOSBICHUH
3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHUCET B
npUpoze U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne n/m P Konrpoububie IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
bu6mmorexa [IOK
1 HpezcTasiieRme JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omrcatenbiias craTHCTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Catysaiinas H3MCHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Beenenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIry4aitHOro 4 1 bubnnorexka [HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O06001enue, cucTeMaTH3alus 3HaHUH 5 2 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 wacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 httns://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 IIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Catysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O0bmenrnue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoJsn4yecTBO 4acoB JIeKTPOHHbIE
JlaTa uudgpoBbie
Nenni/m | Tema ypoka Beero KO6HTp0JILHLIe Hpgucnmecxne W3yueHHS 00pa30BaTEqBHbIC
padoThI padoThI pecypesi
bubmuorexa [JOK
1 [IpencraBieHre qJaHHBIX B TAOIHIIAX 1 https://m.edsoo.ru/863ec1f8
2 [IpakTyeckue BBIYMCICHUS 110 1 bubnuorexa [JOK
TAaOJIUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 V3Bneuenne u MHTEPIpETALUs TAOTMYHBIX 1 bubnnorexa [HOK
JTAaHHBIX https://m.edso0.ru/863ec78e
4 [IpakTuueckas padbora "Tabnuwbr" 1 1
r
g | pomeme s | B 10K
AIC XpyT ’ https://m.edsoo.ru/863ed18e
(cron0yarThIX) AMAarpaMm
6 UreHne U OCTPOEHHUE IUarpaMM. 1 bubnuoreka [IOK
ITpumeps! 1emorpadpuveckux JuarpamMm https://m.eds00.ru/863ed602
" " bubmuorexa [JOK
7 [IpakTuueckas padora "{uarpammsl 1 1 htts://m.edsoo.ru/863ed72e
8 Uucnossie HaOopwl. CpenHee 1 bubnunorexa [JOK
apu(pMeTHIECKOe https://m.eds00.ru/863ed846
9 Yucnosslie HaOopel. CpenHee 1 bubnnorexka [JOK
apupMeTHIECKOe https://m.edso00.ru/863ed846
10 Menunana 4ruciioBoro Habopa. 1 bubnmoreka [JOK
Y CcTOWYNBOCTh MEIUAHBI https://m.edsoo.ru/863edb3e
11 MenuaHa 41cI0BOT0O Habopa. 1
Y CcTOWYHUBOCTh METUAHBI
12 [IpakTuyeckas padora "Cpeanue 1 1 bubnnoreka [JOK

3HaYeHus"

https://m.edsoo.ru/863edc6a



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
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a

Hawnbombliiee 1 HauMeHbIIIEE 3HAUCHUS

bu6mmoreka [IOK

13 YUCIIOBOT0 Habopa. Pazmax https://m.edso00.ru/863ee07a
14 Haubonbiiee u HaMeHblIlIee 3HAYCHUS
qrcioBoro Habopa. Pazmax
15 HauGonbiiee u HaMeHbIIIeE 3HAYCHHUS
qrcioBoro Habopa. Pazmax
K 0
16 "l_cl)ggﬁgfiiiﬂﬂiz I?E;,rler::I)XTeg/II?II:I/IcaTCHBHaH bubmiorexa LIOK
" ' https://m.edso00.ru/863ee390
CTaTHCTHKA
17 CrnyyaitHast ©”3MEHYUBOCTH (TIPUMEPHI) Eubmorexa ITOK
https://m.edsoo.ru/863ee4bc
18 YacroTa 3HaUEHUI B MacCHBE TJAHHBIX bubmmorexa LIOK
https://m.eds00.ru/863ee69c
bubmuorexa [JOK
19 I'pynmuposia https.//m.eds00.ru/863ee9d0
20 ['ucrorpammsl
bu6mmorexa [IOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
29 ITpakTryeckas pabdora "CnyyaiiHas bubnnorexka [JOK
WU3MEHUYUBOCTD" https://m.edsoo.ru/863eecc8
23 I'pad, Bepumna, pedpo. [Ipencrasienue bubnuoreka [IOK
3a/la4M ¢ MOMOIIIbIO Tpada https://m.edsoo.ru/863eef52
e | o e e B 10K
peoep i cyMMap p ’ https://m.edso00.ru/863efOba
Ilens u muKI
o5 Hens u k. [Tyt B rpade. bubnuorexa [JOK
[IpencraBieHue o CBI3HOCTH rpada https://m.eds00.ru/863ef236
26 [Ipencrasnenne 00 OpUEHTHPOBAHHBIX bubnuotexa [JOK
rpadax https://m.edso00.ru/863ef3b2
27 Ciy4aiiHbI{ OIIBIT U CITy4YaiiHOE COOBITHE bubmiorexa OK
https://m.edso0.ru/863ef4d4
28 BepositTHOCTB 1 yacToTa coObITUs. Posib bubnnoreka [JOK



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
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

MaJIOBCpOSITHBIX nu HpaKTI/I‘-IeCKI/I
JOCTOBEPHBIX COOBITHII B IPHPOJIC U B
o01ecTBe

https://m.edsoo.ru/863ef646

Momnerta u urpanapHasi KOCTb B TEOPUHU

29 . 1
BEPOSTHOCTEM
30 [IpakTuueckas pabora "Hacrora 1 bubnmoreka [JOK
BbITIJICHUs opJia" https://m.edsoo.ru/863ef8a8
K
3 “Crywaiinan sosenamocrs. pad ) BuGmoexa LIOK
i . P " https://m.eds00.ru/863f0186
BeposiTHOCTB cilydaiiHOTO COOBITHUS
30 [ToBTropenue, o6o0menue. [Ipencrasnenue 1 bubnnorexa [HOK
JTaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, o6o0menue. OnucarenbpHas 1 bubnuoreka [IOK
CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, 0606menue. BeposTHoCTh 1 bubnuorexa [JOK
CITy4aifHOTO COOBITHS https://m.edsoo0.ru/863efecO
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undgposbie
/i Tema ypoka Beero Kognpo.nbm,le H[%aKaneCKne WiydeHHS 00PA30BATEqbHbIC
padoTbI padoTsI pecypesI
1 IIpencrabnenue ganubix. OnucarenbHas 1 bubmuorexa [JOK
CTaTUCTUKA https://m.eds00.ru/863f029e
2 Crny4aitHast ”3aMeHunBOCTh. CpenHue 1 bubnnoreka [JOK
YUCI0BOro Habopa https://m.edso00.ru/863f03fc
3 Crnyuaiinbie coObiTus. BeposiTHOCTH 1 1 bubnuorexa [JOK
YacCTOTHI https://m.eds00.ru/863f0578
4 Knaccuueckue mogenu teopuun 1 bubnuorexa [JOK
BEPOSATHOCTEI: MOHETA U UTPajibHAS KOCTh https://m.eds00.ru/863f076¢
bu6mmorexa [IOK
S Orrnoneris 1 https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
6 Jlucnepeus uncnosoro nabopa . https://m.eds00.ru/863f0a50
v CraHgapTHOE OTKIIOHEHUE YHCIOBOTIO 1 bubnnorexka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlmarpaMmbl paccenBaHUs 1 bubmorexa LOK
https://m.edso00.ru/863f0ea6
9 MHO0€eCTBO, ITOAMHOXKECTBO 1 Eubmorexa IIOK
’ https://m.edso00.ru/863f1180
10 Orneparuy HaJ MHOXKECTBaMU: 00bETMHEHUE, 1 bubnunoreka [JOK
[IEPECEUCHHUE, TOTIOJTHEHUE https://m.eds00.ru/863f143c
1L nepewcenmmenmmoe. corrarenoe, ) BuGmiorera LIOK
p ’ ’ https://m.eds00.ru/863f1784
pacipenenuTeabHOe, BKIIOUEHUS
bu6nmoreka [JOK
12 ['padpraeckoe npeacTaBiIeHUE MHOXKECTB 1 https://m.edsoo.ru/863f198¢
13 KonTponbHas padboTa 1mo Temam 1 1



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
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c

"Cratuctuka. Muoxecrtna"

14 DOnemeHTapHbie coObITHS. ClydaiiHbIe bubnunoreka [HOK
COOBITHUS https://m.edso0.ru/863fldec
15 bnaronpusatcTByOmMMe 3J1€MEHTapHBIE bubmmoreka [JOK
coObITHsI. BeposiTHOCTH COOBITHI https://m.edsoo.ru/863f1dec
16 brnaronpusTCcTBYIOIMME IIEMEHTAPHBIE bubnunoreka [HOK
coObITHs. BeposiTHOCTH COOBITHIA https://m.eds00.ru/863f1f72
o
17 onewertapusis cobunsn. Caysaiinu Butmiorera LIOK
P et https://m.edso0.ru/863f21ca
BBIOOD
O C PaBHOBO3MO
18 BHI;II)\/IIZII?IITagHEI}II\/H/]IS col\gbl)i(;;ﬁdnﬂ CiyualiHblii bubmorexa LIOK
' https://m.edso00.ru/863f21ca
BbIOOD
[Ipa eckast pabora "O c
19 pgnfoT]?(;Mg)KﬂHEIMHZneM:IizI;)IHHMH bubmmorexa LIOK
" https://m.edso00.ru/863f235a
COOBITHSIMH
bu6mmorexa [IOK
20 /lepeso https://m.edso0.ru/863f2ade
CBoiicTBa epeBa: €IMHCTBEHHOCTb MYTH,
21 cymeCTBoiufne Bnciqeﬁ BEPIITUHBI C}I:ISI) bubmorexa LOK
. https://m.edso0.ru/863f2bac
MEXJ1y YMCIIOM BEPILUH U YUCIOM pEOep
22 [IpaBuio yMHOXKEHUS bubmiorexa LIOK
https://m.eds00.ru/863f2cd8
23 [TpaBuiio yMHOKEHUS bubmorexa HOK
https://m.eds00.ru/863f2e36
bu6mmoreka [IOK
24 lporusononoxsoe cobprtie https://m.eds00.ru/863f2f8a
o5 Huarpamma Diinepa. O0beIUHEHNE U bubanorexka [JOK
MepeceueHne COOBITUI https://m.edso00.ru/863f3214
26 HecoBmectabie coObiTHs. DopMyna bubnuorexa [JOK
CJI0’KE€HHUsI BEPOSTHOCTEN https://m.eds00.ru/863f3372
27 HecoBmectHble coObiTusi. @opmyna bubnnoreka [JOK



https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
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https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372

CJI0’KEHHUsI BEPOSTHOCTEN

https://m.edso0.ru/863f3764

[IpaBuiI0 yMHOXEHUS BEPOSTHOCTEN.

bubmuorexa [JOK

28 YcnoBHas BeposiTHOCTh. He3zaBucumplie 1 https://m.edsoo.ru/863f38ae
coObITHS
IT 78
20 Venonan nepontiiocts. Hesamucisiie ) Bu6miorera LIOK
p ' https://m.eds00.ru/863f3b06
coObITHS
30 [IpencraBnenue cny4ailHOrO SKCIIEPUMEHTA B 1 bubnunoreka [HOK
BHJIC JIEpeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBienue ciry4aifHOro SKCIIEPUMEHTA B 1 bubnnoreka [JOK
BHJIE JIEpEBa https://m.eds00.ru/863f3f20
30 [ToBTOpenue, o6o6menue. [Ipeacrapnenue 1 bubnuotexa [JOK
naHHbIX. OnucarenbHas CTaTUCTUKA https://m.edso00.ru/863f4128
bu6mmoreka [IOK
33 Iosropenne, obobmenne. Ipadrr 1 https://m.edso00.ru/863f4312
Kontponbnas pabota no remam "CiydaitHbie
34 " 1
coObITus. BepostHocTs. ['padbr
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
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9 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHBbIE
Nen/m Tema ypoka Beero Kourpoubnblie IIpakTnuyeckue fI[:;'—?EHHH gg[?al;zi];eenbﬂm e
padoTshI padoTshI
pecypcsl
1 [IpencraBnenue JaHHBIX 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/863f47ea
bubnnoreka [JOK

2 Onucarenbras CTaTueTHKa 1 https://m.edsoél.ru/863f47ea

3 Omnepanyu HaJT COOBITUSIMH 1

4 HezaBucumocTh coObITUI 1

bubnnoreka [JOK

5 KomOuHaTopHOE MpaBUiI0 yMHOKEHUS 1 https://m.e dsogru 18634616

6 [lepectanoBku. @akropuan. Coueranus u 1 bubnnoreka [JOK
YHCIIO COYETaHUN https://m.eds00.ru/863f4e16

bubnnoreka [JOK

! Tpeyronprux Tackas . https://m.edsogru/863f5014
ITpakTruyeckas padora "Beruncienne

8 BEPOSITHOCTEN C UCIOJIB30BAHNEM 1 1 bubnnoreka [JOK
KOMOMHATOPHBIX (PYHKLUH 3JIEKTPOHHBIX https://m.eds00.ru/863f5208
g
I'eomeTprueckas BEpOATHOCTb.

9 Cry4daiiHblii BHIOOp TOUKH U3 (PUTYpHI Ha 1 bubnmnoreka [JOK
IIJIOCKOCTH, U3 OTPE3Ka, U3 Iyru https://m.eds00.ru/863f5884
OKPYKHOCTH
I'eomeTprueckast BEpOATHOCTb.

10 CayvaiiHpli BBIOOP TOUKH U3 (DUTYPHI HA 1 bubanorexka [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 ITyTH https://m.edso0.ru/863f5a50
OKPY>KHOCTH

11 I'eomeTpuyeckas BEpOATHOCTD. 1 bubnnorexa [JOK

CrnyyaitHblii BBIOOp TOUKH U3 PUTYpHI HA

https://m.edsoo0.ru/863f5bfe



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe

IJIOCKOCTH, U3 OTPE3Ka, U3 AyTU
OKPYKHOCTH

['eomeTprueckas BEpOSITHOCTb.
Cay4aiiHpli BBIOOp TOUKH U3 (DUTYPHI HA

bu6mmoreka [IOK

12 IJIOCKOCTH, U3 OTPE3Ka, U3 Iyru https://m.eds00.ru/863f5e10
OKPY>KHOCTH
13 Ucnbitanue. Ycnex u neyaaua. Cepus bubnunoreka [HOK
WCTIBITAHUH JI0 IEPBOTO ycrexa https://m.eds00.ru/863f6162
14 Ucnbitanue. Ycnex u Heynada. Cepus bu6mmoreka [IOK
HCIIBITAaHUH J0 IIEPBOTO ycIexa https://m.eds00.ru/863f6356
15 I/ICHI)ITaHI/Ive. VYcnex u Heygaua. Cepust
UCIBITAHUHN 0 IEPBOTO ycIexa
16 Ucneiranus bepnyinu. Beposaraoctu bubnnoreka [JOK
COOBITHIA B cepuH UCTIbITaHul bepHysn https://m.edso00.ru/863f64d2
17 Ucneiranus bepnyinu. Beposaraoctu bubnuorexa [JOK
COOBITHI B cepuu HcTbITaHuil bepHyimn https://m.eds00.ru/863f6680
18 [IpakTuueckas pabora "HcnbiTanus bubnuoreka [IOK
bepnymm" https://m.eds00.ru/863f67de
19 CrnydaiiHasi BeJIMUMHA U pacipeiesieHue bubnuotexa [JOK
BEPOSITHOCTEN https://m.eds00.ru/863f6b44
20 MaremaTnyecKkoe OKUIAHUE U JUCTIEPCUS bu6mmoreka [IOK
CIIy4alHOM BEIUYHHBI https://m.eds00.ru/863f6da6
T —— Bu6mnoexa LIOK
B https://m.eds00.ru/863f6f86
22 [TonsTHE 0 3aKOHE OONBIIUX YUCEI Egggﬁ%f;%gg};% 724
23 N3mepenune BepOATHOCTEN € TOMOIIBIO bubanorexka [JOK
4acToT https://m.eds00.ru/863f7652
24 [TpumeHeHne 3aKkoHa OOJBIINX YHCENT bubmorexa [IOK
https://m.eds00.ru/863f7116
25 O06001enre, cucTeMaTU3aIus 3HaHWH. bubnuorexa [JOK



https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116

[IpencraBnenue qaHHBIX

https://m.edso00.ru/863f783c

O0001menue, cucTeMaTH3aus 3SHAHUH.

26 1
OnucarenpHas CTAaTUCTUKA
00606 .
g | Qo e e, | Bumorra 10K
bex A ' https://m.eds00.ru/863f893a
CTaTHCTHKA
28 O06001enre, cucTeMaTu3aus 3HaHWH. 1 bubmuorexa [JOK
BeposiITHOCTh ClTydaiiHOTO COOBITHS https://m.edsoo.ru/863f7ade
O06o0061IeHre, cHcTeMaTU3alus 3HAaHUH.
29 Bepo;ITlHI({)I(/:ITL cI;IIyl;IaI\I/;IHT(fIro IéggHIT{HI;HH 1 bubmmorexa LIOK
' https://m.eds00.ru/863f7c9c
DneMeHTbl KOMOMHATOPUKH
30 O06001enre, cucTeMaTH3aIus 3HaHUH. 1 bu6mmorexa [IOK
DneMeHTbl KOMOMHATOPUKH https://m.eds00.ru/863f7e54
06006 .
v |G rm———" | Busorea 10K
PHICH. LY https://m.edso00.ru/863f8408
BEJIMYHHEI M pacTpe/eIICHUs
30 O06o001IeHre, CHCTEMaTU3alUsl 3HAHHM. 1 bubmuorexa [JOK
CrnyuaiiHble BEIMUUHBI U paclpeeIcHUs https://m.edsoo.ru/863f861a
bu6mmoreka [JOK
33 Hrorosas KoHTpoOJIbHAsT paboTa 1 https://m.edsoo0.ru/863f8b56
34 O0001menne, cucreMaTH3amus SHAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f783c
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

7 KJIACC
Kona .
A p— IIpoBepsiembie NpeMeTHbIe Pe3y.ILTaThbl 0CBOeHHs 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011er0 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
Uurare wuHOpManmio, MpeACTaBICHHYIO B Ta0OiuWIax, Ha JUarpaMmax,
5.1 MIPEACTABISITh JJAHHBIE B BUJIE TAOJUIl, CTPOUTH JUArPaMMBbl (CTOJIOMKOBBIC
(crosb4aTkie) M KPyroBbie) MO MAaCCHBAM 3HAYCHUN
59 OnuceiBaTh W HMHTEPIPETUPOBATH  pEaJibHbIE  YHCIIOBBIE  JaHHBIC,
' MIpEACTaBICHHBIC B TA0IHUIAX, HA qUarpaMmax, rpadukax
Hcrnonb30BaTh JUIsl ONMUCAHUS J@HHBIX CTATHUCTUYECKHE XapPaKTEPUCTHUKH:
5.3 cpenHee apudmernyeckoe, MeIuaHa, HanOoJIbIIee U HAUMEHBIIIEE 3HAUYCHUS,
pa3max
HmeTs mpencraBieHue O Ciay4ailHOW W3MEHYMBOCTH Ha MpUMeEpax LeH,
54 bu3nIecKux BCJIMYMH, AHTPONIOMETPUUYECKUX JTAHHBIX, NMETh
MPEJICTABICHHUE O CTATUCTHYECKON YCTOMUHNBOCTH
8 KJIACC
Kon .
IpOBepHEEMOTO IIpoBepsiembie Npe1MeTHbIe Pe3y/IbTaThl 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yjabTara
5 BeposiTHOCTB M cTaTHCTHKA
N3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIUIO, TPEICTABICHHYIO B BHJIE
5.1 TabMul, Auarpamm, Tpa(uKoOB, MPEACTaBIATh JaHHbIE B BUJe TaOMIL,
auarpamm, rpaukos
OnuceIBaTh JaHHBIE C MOMOINBIO CTATUCTHYECKUX IOKa3aTeseil: CpeIHux
5.2 3HaUYeHUH M Mep paccenBaHus (pa3max, JUCHEpCUs U CTaHIapTHOE
OTKJIOHEHHE)
53 HaxoauThk 4acTOTHl YHCJIOBBIX 3HAYEHWH M YaCTOTHI COOBITHI, B TOM YHCIIE
' 0 pe3ylibTaTaM U3MEpPEeHH U HaOII0IeHU
HaxomuTh BEpOSATHOCTU CIIy4ailHBIX COOBITHII B OIBITaX, 3Hask BEPOSITHOCTH
5.4 AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OMBITaX C PAaBHOBO3MOXKHBIMH
AJIEMEHTapPHBIMUA COOBITUSIMH
55 Hcnonw3oBarhk rpaguyeckne MOJETH: JACPEBO CIYyYaHOTO IKCIIEPUMEHTA,
uarpamMmbl DiJiepa, 9ucaoBast mpsmas
OnepupoBarb NOHATHUSIMU: MHOXECTBO, IOJMHOXECTBO;  BBIOJIHATh
5.6 OTiepallMi HaJ] MHOXXECTBaMH: OOBEIWHEHHE, TIEPECEUCHUE, JOMOITHCHHE,
MEPEUUCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHATHh CBOMCTBA MHOKECTB
Hcnonb3oBath rpaduueckoe MpenCcTaBICHHE MHOXKECTB W CBSI3EH MEXIy
5.7 HUMH JUIsl ONTMCAHHUS TPOLIECCOB M SIBJICHHI, B TOM YHUCJE TMPH pPEUICHUU

3a7a4 U3 IPYrux y4eOHBIX MPEIMETOB U KYPCOB




9 KIIACC

rff)(:)l:sepﬂeMoro IIpoBepsiembie NpelMeTHbIE Pe3yIbTaTbl 0CBOCHUs! OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara

5 BeposiTHOCTB U cTaTUCTHKA
W3Bnexkath ¥ mpeoOpa3oBbIBaTh HH(POPMALMIO, TPEACTABICHHYIO B

51 pa3IMYHBIX HCTOYHMKAX B BHUAC TaOJuIl, Jauarpam™m, TpaduKoB,
NPECTaBIIATh JaHHbIE B BUE TaOJHIl, AUarpamm, rpaduKoB

59 Pemate 3amaun OpraHM30BaHHBIM IEepeOOPOM BAPHAHTOB, a TaKXKe C
MCIIOJIb30BaHNEM KOMOWHATOPHBIX IIPABUI U METO/IOB

53 Hcnonb30BaTh onucaTelbHbIE XapaKTEPUCTUKU JUIsI MAcCCHUBOB YHMCIIOBBIX
JAaHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHUS] U MEPBl PACCEUBAHUS

54 HaxoauTh 4acTOThI 3HAU€HUN U YaCTOTHI COOBITHSA, B TOM YHCIIE TOJB3YACh

' pe3yJibTaTaMu POBEACHHBIX U3MEPEHUIN M HAOJIFOICHUI

HaxoauTte BEpOSTHOCTH CIy4allHBIX COOBITHI B M3yYEHHBIX OIBITAX, B TOM

5.5 Yuclie B ONbBITaX C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHSIMH, B
CepUsiX MCIBITAHUN 10 IEPBOIO yCIexa, B CEpUsIX UCIIbITaHUI bepHyiuun

56 Nwmets NPECTABICHAC O CIIy4alHOM BEIMYMHE H O paCHpeAcIICHUH
BEpPOSITHOCTEMN
HmeTs mpencraBieHue O 3aKOHE OOJBIIMX 4YHCEN KaK O MPOSBICHUU

5.7 3aKOHOMEPHOCTH B CIIyYallHOM M3MEHUYMBOCTH W O POJU 3aKOHA OOJBIINX

quceN B IPUPOE U O0IIeCTBe




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
5 BeposiTHOCTB U cTaTHCTHKA
[IpencraBnenne naHHBIX B BUAE TaONHUI, AUarpamM, rpaduKoB. 3aroyiHEHHE
51 TaOJUIl, YTEHHWE W TIOCTPOCHUE JauarpamMM (CTOJOMKOBBIX (CTOJNOYATBHIX) |
' KpyroBbix). UTeHne rpadmkoB peanbHbIX MporeccoB. M3Bieuenune uHpopMaum
U3 AMarpamMm U TaOJMll, UCII0JIb30BaHUE U MHTEPIIPETALUs JTaHHbBIX
OnucarenbHas CTAaTUCTHKA: CpelHee apu(pMeTHYecKoe, MeauaHa, pasMax,
5.2 HanOoJbllee W HaWMEHbIEE 3HAUYEHHUS HAaOOpa YMCIIOBBIX NaHHBIX. [IpuMepsl
CIIy4aliHOM U3MEHYUBOCTH
CayvaliHplii SKcnepuMeHT (OmbIT) M ciydaiiHoe coObiTHe. BeposTHocTh
5.3 yactota. Poib MajoBEpOSTHBIX M NPAKTHUUECKH JOCTOBEPHBIX COOBITUH B
npupoje U B obiecTBe. MoHeTa U UrpajbHasi KOCTb B TEOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmmHbL. Yncino pédep u cymMMapHasi CTCIICHb
54 BepunH. Ilpeacrasnenue o cBsa3Hoctu rpada. Llenu u nukisl. Ilytu B rpagax.
' O6xox rpada (dinmepoB myth). [IpencraBieHue o0 OpHEHTHPOBAaHHOM Tpade.
Pemienue 3aau ¢ nomouibio rpagos
8 KUIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
5.1 IIpencraBneHne JaHHBIX B BUJE TAOJIUIL, JUarpaMm, rpaukoB
59 MHOX€eCTBO,  2JIEMEHT  MHOXECTBAa, IOAMHOXecTBO.  Omnepauuu  Haj
MHOKE€CTBaMU: 00bEAMHEHNE, TIEpEeceUeHHE, JOMOJTHEHUE
53 CpoiicTBa omepanuil HajJ MHOXECTBAMH: NEPEMECTUTENBHOE, COYETATEIbHOE,
pacnpeenTeNbHOE, BKIOYCHHUS
54 Hcnonb3oBanue rpa(bnqecxorf) MPEJCTABICHUS MHOXECTB ISl  ONUCAaHMS
pEaJIbHBIX MTPOLIECCOB U SIBJICHUH, IIPU PELICHUH 3a]1a4.
55 WN3mepenue paccenBaHus JaHHBIX. Jlucmepcuss M CTaHAAPTHOE OTKJIOHEHHE
YHCIIOBBIX HAO0OpOB. JnarpaMMa paccerBaHusI
DOneMeHTapHble  COOBITHSI  ciydailHoro  ombita.  CrydaifHele  COOBITHA.
56 BepositHocTi  coObITH.  ONBITBI € PaBHOBO3MOXXHBIMHU ~ 3JIEMEHTapHBIMHU
coOpITusMH. CitydaiiHbIi BbIOOp. CBsI3b MEXAY MaJOBEPOATHBIMH M PAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMHU B IIPUPO/IE, OOIIIECTBE M HAyKe
HepeBo. CBolicTBa N€pEBBEB: €IMHCTBEHHOCTh IyTH, CYIIECTBOBAHUE BHUCSIYEH
5.7 BEPILHHBI, CBSI3b MEXAY YHCIIOM BEPIIUH U ynciaoM pédep. [IpaBuino ymMmHOXKEHUS.
Pemenue 3a1au ¢ momouibio rpagos
58 [TpotuBononoxusle coobITHs. Juarpamma Ditiepa. O0beAMHEHUE U NTepeceueHUe
coObITuii. HecoBMmecTHbIe coObITHS. DOpMyIia CIOXKEHHS BEPOSITHOCTEN
5.9 YcnoBHas BeposiTHOCTB. [IpaBuino ymHoxeHus. HezaBucumple coObITHS
510 [IpencraBinenue 3kcnepUMeHTa B BUAE AepeBa. PemeHue 3agady Ha HaXO0XIECHUE

BEPOATHOCTEHN C TOMONIBIO IEPEBa CIYyYaHOTO SKCIIEPUMEHTa, IHarpaMmm JDiliepa




9 KVIACC

Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA

[IpencraBnenne NaHHBIX B BUAE TaOMUI], AUWArpamMm, rpauKoB, MHTEPIPETALUS

5.1 JaHHBIX. UTeHWEe M TOCTpOSHHE TaONHIl, auarpamMm, rpaduKoB IO pPEAbHBIM
JTAHHBIM

5.2 [TepectanoBku U akTOpUa

5.3 CodeTaHus U YUCIIO0 COUCTAHUI

5.4 Tpeyronbuuk Ilackans. Pemenne 3a1a4 ¢ UCMoib30BaHUEM KOMOMHATOPUKHI

55 ['eomeTpuyeckas BepoaTHOCTb. CiydaliHbIi BBIOOp TOYKU U3 PUIYpHI HA MIJIOCKOCTH,
U3 OTpe3Ka U U3 JIyTU OKPY>KHOCTH

5.6 Ucneitanue. Ycnex u Heynaya. Cepus UCIIBITAHUMN 10 IEPBOIO ycrexa

57 Cepust wucnbiTanuii  bepHymu. BeposTHOCTH cOOBITHIA B CEepUM  HUCHBITAHUH
bepnynnu

5.8 CiydaiiHasi BeJIMYMHA U pacipeiesieHue BEpOsITHOCTEN

59 Maremaruueckoe oxuganue U aucrepcus. [Ipumepbl MaTeMaTUYECKOrO OKUJAHUSA
KaK TEOPETUYECKOT0 CPEAHETO 3HAUCHUS BEITMUUHBI

510 MaremMaTuueckoe OKHUJIaHUE U TUCIIEPCUs CIIyYailHOM BETUYMHBI «UUCIO YCIIEXOB B
cepuu ucnblTanui beprymm»

511 [Tonsarue o 3akoHe GonbIIUX yncelnl. M3MepeHne BepOITHOCTEH ¢ MOMOIIBIO YacTOT.

Poib 1 3HaueHKe 3aK0HA OOJBIINX YUCET B npupoaec u O6H_ICCTBC




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon

IIpoBepsiemble TPeOOBaAHUS K PeAMETHBIM Pe3y/JbTATAM OCBOEHUS

mpoBepsIeMoOro OCHOBHOM oﬁpasoBaTeanOﬁ nporpamMmbl OCHOBHOTI'O oﬁmero

TpedoBaHMS

oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSAMHU: MHOXECTBO, IOJMHOYKECTBO, OIEpaluu
HaJ MHOXXECTBaMH; YMEHHE OIEPUPOBATH MOHATUSAMU: rpad, CBA3HBIN Tpad,
JIEpEeBO, LHKJ, IPUMEHATb UX IIPU PEUICHUH 3a1a4; YMEHHUE MCIOJIb30BATh
rpaduueckoe mpecTaBICHUEe MHOKECTB JUISl ONMUCAHUSI PEATbHBIX MPOIECCOB
U SIBJICHU, IPH PEIICHUU 3a]1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB

VYMenue onepupoBath IMOHATHSIMU: ONpPEACIICHUE, aKChOMa, Teopema,
JI0KA3aTeJIbCTBO; YMEHHUE PACHO3HABATh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHMS,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBaHUH

VYMeHue onepupoBaTh NOHATUSAMU: HATypalbHOE YUCIIO, IPOCTOE U COCTABHOE
YHUCII0, AETUMOCTh HAaTypAJIbHBIX YHCEN, NPU3HAKU JIEIMMOCTH, LEI0E YHUCIIO,
MOJyJIb YKcia, OOBIKHOBEHHAs APOOb U JeCATHYHAs IpOOb, CTAaHAAPTHBIA BUJ
YHUClla, PANHOHAIBHOE YHCIO, HPPANHOHAIBHOE YHCIO0, apUPMETHICCKHMA
KBaJIpaTHbI KOPEHb; YMEHHUE BBINOJHATh JEHCTBUS C YUCIAMHU, CPABHUBATh U
YIOOPSAOYMBATH YHCIA, MPEACTABISATh YKCIa HAa KOOPAMHATHOW NPSMOM,
OKpYIJISITh YHMCIIA; YMEHHE JeJaTh MPUKUIKY U OLEHKY pe3yibTaTa
BBIYHCIICHUH

YMenue onepupoBaTh MOHATHSAMH: CTENEHb C I€JIbIM  [OKa3aTeseM,
apupMeTHUeCKuil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanueckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEeHH OOJbIlIE €IMHUIIBI;
YMEHUE BBINOJIHATH PACUETHI 10 (hopMysIaM, Ipeodpa3zoBaHus LENbIX, JPOOHO-
pAalMOHATIBHBIX BBIPAKEHUHM U BBIPAKEHUH C KOPHSAMH, pa3IoKEHUE
MHOTOWJI€Ha Ha MHOXWTENH, B TOM 4YHCIE C HCIOJb30BaHUEM (HopMys
Pa3HOCTH KBaJpPaTOB M KBaJipaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHSIMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJIHOU
IIEPEMEHHOM, YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE
pemiaTh JUHEWHBIE W KBaJpPaTHBIE YpaBHEHUsS, JIPOOHO-pAIIMOHATLHBIE
YpaBHEHUSI C OJHOM IEPEMEHHOM, CHUCTEMBI JABYX JIMHEWHBIX YpPaBHEHUU,
JTUHEWHBbIE HEPAaBEHCTBA U UX CUCTEMBI, KBAJPaTHBIC U JPOOHO-pAIMOHATHHBIC
HEpPABEHCTBA C OJHOW NEPEMEHHOW, B TOM YHUCJE IPU PELIEHUM 3a1ad U3
JIpyTUX TMPEeIMETOB M MNPAKTHYECKHUX 3a/]a4; YMEHHE HCIOJIb30BaTh
KOOPJMHATHYIO TPSAMYI0O W KOOPAMHATHYIO IJIOCKOCTh I HM300pakeHUs
pEelIeHU YpaBHEHU, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MOHATHAMH: QYHKUMSA, Tpaduk GQyHKUIUU, HYIU
(GyHKLIMU, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHus,
yObIBaHMS, HauOOJbIIEE ¥ HAUMEHbBIIEE 3HAUYCHUS (YHKIUU; YMEHHE
OIIEpUPOBATH MOHATUSMHU: TPsIMasi TPONOPLUOHAIBHOCTD, TMHEHHAs (PYHKLUS,
KBazpaTuuHas (QyHKOUS, oOpaTHas MPONOPIMOHAILHOCTh, Mapabdora,
runepoosia; yMeHue CTpouTh rpaduku (PyHKIMHA, UCIIOJIBb30BaTh rpaduku s
OIpENIeIEHUs] CBOMCTB IPOLECCOB M 3aBUCUMOCTEH, JUIsl pelleHus 3ajad u3
Opyrux y4eOHBIX TMPEeIMETOB M pPEalbHON IKH3HH, YMEHHE BbIpa)XarThb
(dopMynaMu 3aBUCUMOCTH MEX]ly BETMUNHAMHU




YMeHue onepupoBaTh MOHATHSAMHE: MOCIEIOBATEIBHOCTD, apudmMeTHieckas u
reoMeTpuyecKas porpeccuy; yMeHue UCIOJIb30BATh CBOMCTBa
1OCJIeI0BaTeNbHOCTEH, (POPMYNIBI CyMMBI M OOILIET0 WieHa MPHU pPELICHUU
3ajiay, B TOM 4YMCJI€ 3a]a4 U3 APYruX y4eOHBIX IPEIMETOB U peallbHON KU3HU

VYMeHue pemaTh 3a7auyd pa3HbIX TUIOB (B TOM YHCIE Ha IPOLEHTHI, 10JIU U
4acTH, IBM)KEHUE, pa0doTy, IIeHy TOBapOB M CTOMMOCTh MOKYIOK W YCIYT,
HQJIOTH, 3aJjaud U3 00JacTH YHpaBI€HHUA JIMYHBIMM M CEMEHHBIMU
¢uHaHCAMM); YMEHHE COCTaBJIATH BBIPAKCHUS, yYpaBHEHMS, HEPAaBEHCTBA H
CUCTEMBI [0 YCIOBHIO 3a7a4yd, HCCICAOBATH IIOJYyYEHHOE pelIeHUue U
OLIGHUBATh MPABJIONO00HOCTh OTYYEHHBIX PE3yJIbTaTOB
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YMeHue omnepupoBaTh MOHATUSAMHU: (HUrypa, TOYKA, OTPE30K, MpsMast, JIyd,
JOMaHasl, yroj, MHOIOYIOJIbHHUK, TpPEYroJbHUK, PpPaBHOOEAPEHHBIH U
PaBHOCTOPOHHUHN TPEYrOJbHUKHU, MPSMOYTOJIbHBIA TPEYroJbHUK, MEJIUaHa,
OucceKTpuca M BBICOTa TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, Hapajjiesiorpamm,
poMO, IPSIMOYTOJIBHUK, KBaApaT, Tpalelus; OKPYKHOCTb, KpyT, KacaTelbHasi;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUIypaMu; yMEHUE peliaTh 3a7aui, B TOM
YUCJIEe U3 NOBCEAHEBHOM JKM3HU, HA HAXOXICHUE T€OMETPUYECKUX BEIMYHH C
IPUMEHEHUEM M3YUYEHHBIX CBOUCTB GUryp U (aKTOB

YMeHue  onepupoBaTh  MOHSATUSAMHU:  PaBEHCTBO  (UIyp, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJJIENbHOCTh W IEPHEHIUKYISPHOCTh IPSMBIX, YIOJl
MEXIYy NPSIMBIMM, MEPIEHAMKYISp, HAKIOHHAS, NPOEKIHs, rnoxodue ¢uryp,
NOJO0HBIE TPEYTrOJbHUKH, CUMMETPHS OTHOCHUTEIBHO TOYKH U IPSIMOM;
YMEHHUE paclo3HaBaTb paBEHCTBO, CUMMETpPHIO U mojxobue  ¢uryp,
NapaJIEIbHOCTD U MEPIIEHIUKYIISIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHUpE
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YMeHue onepupoBath NOHITUSIMU: JUIMHA, PACCTOSIHUE, YTOJI (BEIMYMHA yTIia,
CHHYC M KOCHUHYC yTJjia TPEYroJbHUKA), TUIOIIa/Ib; YMEHHE OLICHUBATh Pa3Mephl
MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE MPUMEHSTh (POPMYIIbI
nepuMeTpa M TUIONIAJAN MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH W TUIOLIAIH
Kpyra, o0bemMa TMPsSMOYTOJBHOTO MapaijieNenumnea; yMeHHe MPUMEHATh
MIPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUYECKHUE COOTHOUICHUS ISl BBIYHCICHHUS
JUTMH, PACCTOSIHHUM, TUIOIIAAEH
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YMeHne n300pakarh MIOCKUE PUTYPBl U UX KOMOMHAIIUHU, TPOCTPAHCTBEHHBIE
Gburypsl OT pyKd, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U DIEKTPOHHBIX
CPEJICTB MO TEeKCTOBOMY MJIM CUMBOJILHOMY OTTMCAHUIO
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YMeHHne omnepupoBaTh MOHATHSAMHU: NPSIMOYTOJbHAas CHUCTEMa KOOPIAUHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpa Ha
YHUCII0, CKAISIPHOE MPOU3BEICHNE BEKTOPOB; YMEHHE UCIOJIb30BaTh BEKTOPHI U
KOOPJIMHATHI Ul IIPEICTABICHUs JAHHBIX U PEIICHMs 3a/ay, B TOM 4HUCIE U3
JPYTUX Y4EOHBIX MTPEIMETOB U pPEaIbHOM JKU3HU
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YMeHue onepupoBaTh MOHSTUSIMH: CTOJOMKOBBIE M KPYTOBbIE JHarpaMMbl,
TaONUIIBI, cpelHee apu(MeTndyeckoe, MearaHa, Hanboblliee U HauMEHbIIee
3HA4YEeHMs, pa3Max YUCIOBOTO Habopa; yMEHUE U3BIIEKAaTh, HHTEPIIPETUPOBATD
U npeoOpa3oBbIBaTh HH(MOPMAIHMIO, TPEICTABIEHHYI0 B TaOiuIlax H Ha
quarpamMmax, OTpaKalollyl0 CBOWCTBA M XapaKTEPUCTHKU  peajbHBIX
IPOIIECCOB M SIBJICHUH; yMEHHE pACHO3HABATh W3MEHYMBHIC BEIWYMHBI B
OKpY’KalolleM MUpe
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YMeHre omepupoBaTh  TMOHATHUSMH:  CIYYalHBIA  ONBIT  (CIIyYailHBIHA
HKCIEPUMEHT), 3JIEeMEHTapHOE COOBITHE (DJIEMEHTApHBIA MCXOJ) CIy4ailHOro
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OIIbITA, CJIy‘-IElfIHOC CO6I:ITI/I€, BCPOATHOCTH CO6BITHH; YMCHHUEC HaXOIWUTb
BEPOATHOCTHU CﬂyqaﬁHbIX COOBITMM B ONBITaxX C PaBHOBO3MOXHBIMU
9JICMCHTAapHBIMU CO6LITI/ISIMI/I; YMCHUC peuaTtb 3aga4du METOA0OM
OpPraHnu30BaHHOI'O nepe6opa H C HCIIOJb30BaHHEM IIpaBUJIa YMHOXKCHUA,
YMCHHUEC OULCHUBATH BCPOATHOCTU PCAJIbHBIX COOBITHI U HBHCHHﬁ, IIOHUMAThb
POJIb IPaKTHYECKHU JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHH B OKpYyXaroimemM
MHUPE U B IKHU3HH; 3HAKOMCTBO C IIOHATHECM HC3aBUCHUMBIX CO6BITI/II71;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €TI0 POJIBI0O B MAaCCOBBIX SIBJICHUAX

VYMeHue BbIOMpaTh MOAXOIAIIMN M3YYEHHBIM METOZ Ul pelleHMs 3ajauu,
IIPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKH B HMCKYCCTBE, OIHCBHIBATb
OTZEIbHBIC BBIJAIOIIUECS pe3yJbTaThl, IIOJYYECHHBIE B XOJE pPa3BUTHUA
MaTEMaTUKU KaK HayKH, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKUX OTKPBITUH U
UX aBTOPOB B OT€YECTBEHHOM U BCEMUPHOU HCTOPUU



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna u BIYMCIECHUS
1.1  HarypanbHble u nensle yucia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
12 OOBIKHOBEHHBIE U JECATUYHBIC JAPOOH, TMPOLEHTHI, OECKOHEYHBIE MNEPUOTUYECKUE
npodu
1.3 PanuonanbHble ynucia. ApudMeTHuecKue onepaluy ¢ paloHaJIbHbIMU YUCIAMHU
1.4  JleiicTBUTenbHBIE UnCia. ApUPMETHYECKHUE ONIEPALUU C JeHCTBUTEIbHBIMU YUCIAMU
15 HpI/I6JII/I>1<éHUHLIe BBIUMCIICHUS], IIPABUJIA OKPYIJICHU, IPUKHJIKA U OLIEHKA pe3ysbTaTa
BBIYUCIICHUI
2 Anrebpanyeckie BEIpaKECHHUs
2.1  bykBeHHbIE BbIpaKeHUS (BBIPAKEHUSI C IEPEMEHHBIMH )
29 Crenenb ¢ nenbiM nokaszateneM. CTeneHb ¢ palMOHAIbHBIM Noka3areneM. CBoiicTBa
CTETICHU
2.3 | MHuorousieHsl
2.4 | Anrebpamnueckas 1poOb
25 Apudmernaeckuit KOpEHb HaTypaibHOH creneHu. [leiicTBus ¢ apuMeTHUECKUMH
KOPHSIMU HAaTypaJIbHOW CTENEeHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1  Iensle u gpoOHO-panMOHATbHBIE YpaBHEHHsI. CHCTEMBI H COBOKYITHOCTH YpaBHEHHUN
3.2 | lenble u gpoOHO-palMOHANTbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YmcnoBbie IOCIEI0BATEIIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
4.2  Apudmernyeckas u reoMmerpudeckas rnporpeccun. @opMyna cI0KHBIX MTPOIIEHTOB
5 OyHKIMH
Oynkius, cnocoOsl 3aganusa ¢pyHkuuu. ['paduk ¢ynkuuu. O6nacTh omnpeaenaeHus U
51  MHOXECTBO 3HaueHuil ¢ynkuuu. Hynn ¢yHxmumn. [IpoMexyTKH 3HAKOIOCTOSHCTBA.
[IpoMe)XyTKM MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl M MHHMMYMbI (YHKIHH.
Haubonbiiee u HanMeHblee 3HaueHHe (YHKIIUU Ha IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1  KoopamHaTHas mpsiMast
6.2 | JlexkapTOBBI KOOPIWHATHI HA TUIOCKOCTH
7 I'eomeTpust
7.1  T'eomerpuueckue GpUrypsl U UX CBOIMCTBa
7.2 | TpeyroibHUK
7.3 | MHOroyroipHUKH
7.4  OKpy>XHOCTb M KpYT'
7.5 | HM3mepeHue reoMeTpUYECKUX BEIUYHH
7.6 | BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA

8.1

OmnuncarenbHas CTaTUCTHKA




8.2  BeposTHOCTBH
8.3  KomOunartopuka
8.4  MmuoxectBa

8.5 I'padm




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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