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HOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1U(POBOM MHUPE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUYMMOCTbh, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUIOKEHUM, TaK
U UX posii B 00pa30BaHMM, HEOOXOAMMOM KaKJIOMY 4esloBeKy. Bo3pacTtaeT uucio
npodeccuii, Mpu OBIAJACHUU KOTOPBIMU TpeOyeTcs: Xopoias 6a3oBasi MOArOTOBKA
B 00JIaCTM BEpPOSITHOCTH W CTATUCTHKU, Takas IMOJArOTOBKAa BakHaA IS
IPOJOJKEHUST 00pa30BaHUS U JIJIsl YCIIEITHON NMpodhecCHOHANbHONU Kapbephl.

Kaxxplii uenoBek MOCTOSTHHO NMPUHUMAET PEIISHUS HA OCHOBE UMEIOITUXCS Y
HEro JaHHBIX. A 1Ji1 000CHOBAaHHOTO MPHUHSTHS PEIICHUS B YCIOBUIX HEIOCTATKA
WK u30bITKa MHDOpMaIMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

NMenHo mosToMy OCTpO BCTajlla HEOOXOIUMOCTh CHOPMHUPOBATH Y
oOyuaromuxcs GyHKIHOHATBHYIO IPAMOTHOCTD, BKITIOYAIOLIYIO B c€0sl B KaueCTBE
HEOTHEMJIEMON  COCTAaBISIONICH  yMEHHWE  BOCIPUHUMATh U KPUTHYECKH
aHaJTM3UPOBATh HH(POPMAIINIO, TIPEICTABICHHYIO B PA3IMYHBIX (hOpMax, MOHUMATh
BEPOSATHOCTHBIM XapakTep MHOTMX peajibHbIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJIUTh MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPUHIIMIIAMU cOOpa, aHallu3a U
NpE/ICTaBIIEHUs] JaHHBIX U3 Pa3IUYHbIX cdep KU3HU 00IIecTBa M rocylapcTBa
npuoOIIaeT oOyyaromuxcsi K OOIIeCTBEHHbIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpTaHHM3aIllMU mepedopa U MoAcYETa YHucia
BapHaHTOB, B TOM YHCII€ B IPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co31aéT MaTeMaTHYeCKui (yHIaMEeHT IS (OPMHUPOBAHUS KOMIICTEHIIUHA B
obmactu nHOOPMATHKN U MUGPOBBIX TEXHOJOTUU. [Ipy M3ydeHUH CTATUCTHUKHU M
BEPOSATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOy4YaIOIUXCSd O COBPEMEHHOM
KapTUHE MHUpPAa U METOAaX €ro HcclieoBaHus, GOpMHUpPYETCS TOHUMAHUE POJHU
CTAaTHCTHKHU KaK UCTOYHHKA COIMATBHO 3HAYMMOW HH(POPMAILIMH 1 3aKJIIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMU B CTPYKTYpE MPOTrpamMMbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHUKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIICICHBI
CIIEYIONINE COAepKaTeIbHO-MeToAndeckue auHum: «lIpencraBnenvne MaHHBIX H
ommcarelbHas CTAaTUCTUKA», «BeposATHOCTH», «IIEMEHTh KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanne muann «lIpencraBneHue TaHHBIX U OMUCATEIbHAS CTATUCTUKAY
CIY)KUT OCHOBOW 1Jii (OPMHUPOBAHUS HABBIKOB pabOThl ¢ WH(OpMalMei: OT
YTCHHWs] W WHTEPHpEeTAuy HWHPOpMAIMK, TPEACTABICHHOW B Ta0nWiax, Ha
auarpaMMmax ©u rpadukax, A0 cOopa, TPENCTaBICHWS W aHAIW3a JaHHBIX C
WCITOJIb30BAaHUEM CTATHUCTUYECKUX XapaKTEPUCTUK CPEIHUX W PACCEHBAHUS.
PabGoras ¢ naHHbIMHM, OOydaroIIMecs y4yaTcs CUMTHIBATh M WHTEPIPETUPOBATH



JaHHBIE, BBIIBUTaTh, apryMEHTUPOBATh W KPUTHUKOBATHh NPOCTEUIINE TUIIOTE3bI,
pa3MBIIUIATh HaJ (PAKTOpaMHU, BBI3BIBAIOIIMMU H3MEHUYMBOCTH, U OLIEHUBATh UX
BJIIMSIHUE HA pacCMaTpUBAaEMbl€ BETUYMHBI U MIPOLIECCHI.

NHTYUTUBHOE MpPENCTABICHUE O CIy4YalHOW WM3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUW CTAHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM JJIA
U3Y4YEeHHs] TEOpUHM BEpOATHOCTEH. bomploe 3HauYeHWEe HMMEIOT MPAKTUYECKHE
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEpPOSITHOCTH BBOAMTCS KaK Mepa MNpPaBIONOJ00MsS CIy4yalHOro
coObrtusi. [lpm wu3ydeHuun yuyeOHOro Kypca oOydarolmuecs 3HaKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMHM  BBIYMCJIEHHUS  BEpPOSATHOCTEH B CIy4alHBIX
AKCIIEPUMEHTAX C PaBHOBO3MOKHBIMH 3JIeMEHTAPHBIMU UCXOJIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U peliaTh 00Jee CIOXKHBIE
3amauyn. B yueOHBIN Kypc BXOAST HayalbHbIE TPEICTABICHUS O CIy4alHbBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMHM W OCHOBHBIMH OTIEPALMSIMU HAJl MHOXXECTBAMH, PACCMATPUBAIOTCS
npUMeEpbl IPUMEHEHHs JJIsl PEIIeHUs 3a7ad, a TAaKKe HCIIOJIb30BAHUS B APYTUX
MaTEMaTUYECKUX Kypcax U YUYeOHBIX IIPeIMETax.

B 7-9 xnaccax usyuaercs ydeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT pasnenbl: «lIpeacTaBneHne [NaHHBIX W ONHUCATEIbHAs
CTaTHCTHKa», «BepoaTHOCTb», «DJeMeHThl KOoMOMHATOpuku», «BBeneHue B
TEOpHIO TpadoBy.

Ha usyuenne yueOHOro Kypca «BeposSTHOCTh M cTaTUCTHKa» oTBOaUTCs 102
yaca: B 7 knacce — 34 yaca (1 yac B Hemenmo), B 8 kiacce — 34 ydaca (1 ygac B
Heneno), B 9 kiacce — 34 daca (1 yac B Hezeno).



COAEPXAHUE OBYUYEHUA
7 KITIACC

[IpencraBienne JaHHBIX B BUAE TaOJIUL, AUAarpamm, rpadukoB. 3anoHEHHUE
TaONUI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UTeHue rpadukoB peanbHbIX MpoiieccoB. M3Bieduenne nupopmanuu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAaHUE U MHTEPIPETALUs JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpeAHee apudMeTHyecKoe, MeIHuaHa, pa3max,
HauOoJblIee M HaWMEHbIEEe 3HAYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIIy4YaliHOM U3MEHYHUBOCTH.

Cry4aiiHbIil SKCIIEpUMEHT (OMBIT) U chydailHoe coObiTHe. BeposTHOCTh U
gacTtoTa. Poiib ManoBepoOsATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUI B PHUPOJIE
U B oOmecTBe. MoHeTa U urpaibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepiuH. [IpeacraBnenne o cBszHoctu rpada. ILlemu u umxnsl. [lytu B
rpadax. O6xon rpada (dunepoB myTh). [Ipencrabienre o0 OpUEHTHPOBAHHOM
rpade. Pemenne 3anayu ¢ momMoIso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOXECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOKECTBAaMH: O0bEIMHEHUE, TepeceueHue, nomnoiHeHue. CBOWCTBa omepaiuii
HaJl MHOXECTBAMH: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, pPaCIpEeAeIUTENbHOE,
BKIItOueHus. Mcmonbp3oBaHue TrpadUyuecKkoro TMPEACTABICHUS MHOXECTB A
OMMCAaHUs peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a]1a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcusi M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpaMma paccenBaHus.

DneMeHTapHble COOBITHS clydaiiHoro ombita. ChoydaiiHble COOBITHS.
BepostHoct  coOblTuil. OnNbITBI € paBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
coObrTusiMu. CoryuaiiHeiid BeIOOp. CBSI3b MEKIYy MaJOBEPOSTHBIMHU M MPAKTHUECKH
JIOCTOBEPHBIMH COOBITHSIMHU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: €AMHCTBEHHOCTh IIYTH, CYILIECTBOBAHUE
BUCSIYEH BEPIIMHBI, CBSI3b MEXIY YHMCIOM BEPIIMH U yuciaoMm pédep. IlpaBuio
yMHOKeHus1. Perienue 3a1ayu ¢ moMonipio rpados.

[IpotuBononoxkueie coObiTud. Juarpamma Oitnepa. OObeguHEeHUE U
nepeceueHue coObiTuidl. HecoBMecTHbie  coObiTus. DopMmynia  CIOKEHHUS
BEPOATHOCTEN. YCIIOBHAsg BEpOATHOCTh. [IpaBuio ymHOxeHusa. HeszaBucumeblie
cooniTug. IlpencraBieHue sKkcrnepuMeHTa B BHjJE JiepeBa. Pemienue 3amau Ha



HaxXO0XXJICHUE BEPOSTHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpamm Jitiepa.
9 KJIACC

[IpencraBinenne JaHHbIX B  BUAe Tabmuu, AuarpamMm, TIpaduKoB,
UHTepIpeTanus AaHHbIX. UTeHne u nmoctpoeHue Tabiaul, auarpamm, rpa)ukoB 1o
pEaIbHbIM JaHHBIM.

[lepectanoBku u (akropuan. Coyetanus U 4yucio couetanuii. TpeyrolbHUK
[Nackans. Pemenue 3a1ay ¢ MCMOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOYKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Ycenex m Heyaada. Cepusi HCIBITAHWM 10 TEPBOTO yCHEXa.
Cepusi ucnbiTanuii bepnymiu. BeposTHocTH cOOBITUH B CEpUM HUCIBITAHUM
bepnymnn.

CnyuaiiHasi BeJMYMHA W pacHpeeliecHHUEe BEpPOSTHOCTEW. MaTreMaTuyeckoe
oxumanue u gucrepcud. [IpuMepbl MaTeMaTHYeCcKOro  OKHUJAHHUS — Kak
TEOPETUYECKOIO CPEAHEr0 3HAYCHUS BEIWYMHBL. MaTeMaTHdecKoe OXUIaHHUE U
JUCIIEpCUs  CIYyYalHOW BEJIUYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUN
bepuymnny.

[Tonatue o 3akoHe OGonbIMX yucen. M3MepeHne BeposSTHOCTEH C MOMOIIbIO
qyacToT. Posib 1 3HaueHue 3aK0Ha OOJBIINX YUCE B IPUPOAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTP M CTaTUCTHKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHUMCKONM MAaTEMATHYECKOM IIKOJIBbI, K MCIOJIB30BAHUI0 ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U MPUKIAJHBIX cPepax;

2) rpa:xIaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEJCTaBICHUEM O MATeMAaTHMYECKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO 3TUYECKUX MPOOITIEM, CBI3aAHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKON HAIMpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMAaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
NESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIUBUIYaJIbHOM TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMUYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pPELICHUH, pacCyKICHHUH, YMEHHIO BHUIETbH
MaTEeMAaTUYECKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEICTAaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKHM Kak cQepbl YeI0BEYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTHUS M 3HAYUMOCTH JUJIi PA3BUTHUS LIMBUIIM3AIUHY,
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYpOil Kak Cpe/ICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
AMOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKAa pediiekcuu, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY U TaKOTO K€ MpaBa APYroro YelaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B OOJACTHM COXPAHHOCTU OKpYKAIOIIEeW cpeiabl, IUIAHUPOBAHUSA IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TIOCJEACTBUI MJi1 OKpY>KaloIIel Cpeabl, OCO3ZHAHHEM
IJ1I00aJIBHOTO XapaKkTepa SKOJOTUYECKUX POoOIeM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX IOJeH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMBITA PYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHS, (POPMYyIHUpOBaTh W OICHUBATH PUCKH H
nocieacTBus, GOpMUPOBATH OTBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBIIBJISATH U XapaKTepU30BaTh CYUIECTBEHHBbIE MPU3HAKU MAaTEMATHYECKHUX
O0OBEKTOB, TOHSATHN, OTHOIICHWNA MEXIYy MOHATUSAMHU, (POPMYyIUPOBATH
ONpeNeNiecHUs]  MOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJaccupuUKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (OpPMYIUPOBaTH U  NpPeoOpa3OBBIBATH  CYXKIACHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHBbIC, YacTHbIE M OO0uIueE,
YCIJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTENW U MPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUU (IpsIMblEe U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHbIE JI0Ka3aTeIbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UIUI0, MHEHHE,

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh OOOOIIEHHS M BBIBOJIBI MO pe3yJbTaTam
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (GopMy TpEeACTaBICHHUS WHPOPMAMM ¥ WUTFOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, MPEITI0KCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

e B XOJI¢ OOCYKJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYaCTHUKOB JHajiora, OOHApYKHMBAaTh Pa3IMUMe U CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3ydbTaThl  PEIICHUS  3aJiayw, DKCIIEPUMEHTA,
UCCJICIOBAHUS, TIPOCKTA, CAMOCTOSTEIIBHO BBIOUPATh (POPMAT BBHICTYIUICHHSI
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpHUH;

e TIOHUMATh M UCIOJIP30BATh MPEUMYIICCTBA KOMAaHAHOW W WHIUBUIYATbHOM
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

e IPUHUMATH IICJb COBMECTHOM JESITCIBHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJIaTh MPOIIECC U Pe3yibTaT pabOThl, 0000MATh MHCHUS HECKOJIBKUX
JIIO/IEH;

e YyYacTBOBaTh B TPYNNoOBBIX (opMax paboTel (0OCYXIeHHUS, O0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIIMUA MPOIYKT IO KPUTEPHSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

e CAMOCTOSITENIbHO COCTAaBJSATHh IJIaH, allTOPUTM PEIICHUs 3a7ayu (WJId €ro
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, AapryMEHTHPOBAaTb M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U pe3ysibTaTa
peluieHrs MaTeMaTUYeCKON 3aa4H;

e TMPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 33/1a4U,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHE pe3yJsibTaTa AESATEIbHOCTU MOCTABICHHON LIENU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHHUS WM HEJOCTHKEHUS IIEJH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHmy oOyuenuss B 7 kJjacce OOyYaroImMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, NPEJICTABICHHYIO B TaOaMIaX, Ha JUarpaMmax,
NpeACTaBIsATh JaHHbIE B BUJE TaONUIl, CTPOUTH JAUArpaMMbl (CTOJIOMKOBBIC
(cTonbuarpie) U KPYroBbI€) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh W UHTEPIPETUPOBATH  PEAJTbHBIC  YHUCIOBBIE  JIaHHBIE,
npeACTaBICHHbIE B Ta0IMIaX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh MJisi ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKU:
cpenHee apudMeTHueckoe, MeauaHa, HauOoJblllee W HaWMEHbIIEE 3HAYCHMUS,
pa3max.

NmeTs mpencraBieHue O CIydyallHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOYyYarOmMMICS TMOJTYYUT CICAYIOIINE
MPEMETHBIE PE3YIIbTATHI:

N3Bnekars W mpeoOpa3oBbIBaTh WH(OpPMAIUIO, TMPEJICTABICHHYIO B BHUIC
TaOIMI, AUarpamm, TpauKoB, MPEICTABIATh JaHHBIE B BUIE TaOJIHIl, JUArpamM,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBI0 CTATUCTUYECKUX IOKa3aTeJIel: CpPeHUX
3HAYEHUM ¥ Mep pacceuBaHus (pa3Max, JUCIIEPCHsl U CTaHIAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHWH M YACTOTHI COOBITHN, B TOM YHCIIEC
0 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHH.

HaxoauTh BEpOSITHOCTH CIy4allHBIX COOBITHI B ONBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTapHBIX COOBITHH, B TOM 4YHCJIE B OIBITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHIIMU.

Hcnonp3oBaTh rpaguyecKkue MOJEIH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
auarpamMMbl Dijiepa, YiCIoBas mpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOJMHOXECTBO,  BBINOJIHATH
omepandyd HaJ MHOXECTBaMH: OOBEIWHEHWE, TIEpeceueHue, IOMOTHEHHE,
NEPEUYUCIIATD AIIEMEHTBI MHOXKECTB, TPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonw3oBaTh rpaduyeckoe MpEeACTABICHUE MHOXXECTB W CBSI3€M MEXIy
HUAMM JJIs1 ONIMCAHUS MPOLECCOB U SBJICHUM, B TOM YKCJIE IIPU PELICHHUM 3a1a4 U3
JIPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kiacce 0OydYarOUIUMCS TOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YbTATHI:

N3Bnekatp u mnpeoOpa3oBbiBaTh MH(GOpPMAIMIO, MPEIACTABICHHYIO B
pPa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPEICTABIATH
JaHHBIC B BHJIC TAOIMII, TUarpaMm, IpaduKoB.



PemaTte 3amaum OpraHM30BaHHBIM IEpEeOOPOM BApUAHTOB, a TaKKE C
MCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAPAKTEPUCTUKHU JJII MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHUM M 4acTOTHI COOBITHS, B TOM YHUCIE MOJb3YAChH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTU CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
YKclie B OMNbITaX C PAaBHOBO3MOKHBIMH SJIEMEHTAapPHBIMH COOBITHUSIMHU, B CEpHUAX
UCIIBITAHUH 10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE U O paClpelesICHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTU M O POJIM 3aKOHA OOJBIINX YHCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmmoreka [IOK
! HlpecTaBieHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OncatestbHas CTaTueTHKa 8 ! ! https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
3 Catysaiitas HSMEHHHBOCTD 0 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Breperne B TeopHio rpagos 4 1 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTh 1 YacToTa CIIy4aitHOTO 4 1 bubnuoreka [JOK
COOBITHSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 1 httos://m.edsoo.ru/7fA15fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 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 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Hosropene kypea 7 iacca 4 https://m.edso0.ru/7f417fb2
OmnucarenbHas cTaTUCTHKA. PaccenBanue bu6moreka [IOK
2 4
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
3 Muowxectsa 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposTHOCTB CitydaitHOTO COOBITHS 6 1 httos://m. edsoo.ru/7fA17fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
6 Crryuaiiubie cobprma 8 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o0011enne, cucTeMaTH3ausa 3SHaHUH 4 2 httos://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'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

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Tostopenne kypca § Knacca 4 https://m.edso00.ru/7f41a302
bu6moreka [IOK
2 DIEMEHTHI KOMOHHATOPHKH 4 ! https://m.edso00.ru/7f41a302
3 I'eomeTprueckast BEpOSITHOCTh 4 bubmorexa IOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrranus beprysuim 6 . https://m.edso0.ru/7f41a302
. bu6mmoreka [IOK
> Cotyqaiinas BesnHHa 6 https://m.edso0.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO, 10 1 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero u3yyeHusi | oOpa3oBaTebHbIe
padoThI padoTsbI
pecypcsl
1 [IpencraBnenue naHHbBIX B 1 bubnuorexa [JOK
Tabaunax https://m.edsoo.ru/863ec1f8
9 [IpakTHueckuie BEIYUCIECHUS 110 1 bubnuoreka [IOK
TaOJIMYHBIM JJAHHBIM https://m.edsoo.ru/863ec324
3 N3BrieueHne u nHTEpIpETALMS 1 bubmuorexa [JOK
TAOJIMYHBIX JaHHBIX https://m.edsoo0.ru/863ec78e
4 [IpakTuueckas padota "Tabmurpr" 1 1
I'paduaeckoe npencraBaeHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [JOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
arpamMmm
UreHue U IOCTPOCHUE UATPAMM.
6 [Tpumepsnt eM(l)Or a(bI/I‘liCKHI:))( 1 bubmmorexa [JOK
PHMEDE! P https://m.edso0.ru/863ed602
rarpamMmm
7 [IpakTrueckas padota 1 1 bubnnoreka [JOK
"JlnarpamMmMsI" https://m.edsoo.ru/863ed72e
3 Yucnossie Habopbl. CpenHee 1 bubnuoreka [IOK
apupmeTnyecKoe https://m.edso0.ru/863ed846
9 UYucnossie Habopbl. CpenHee 1 bubnuorexa [IOK
apupmeTHyecKoe https://m.edso0.ru/863ed846
10 Menuana yrcnoBoro Hadopa. 1 bu6mmoreka [JOK



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

Y cTONUMBOCTD MEeIUAHBI

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

Mennana 9ucioBoro Hadopa.

1 YCTOHYHUBOCTh MEIUAHBI
12 [Ipaktuyeckas padora "Cpennue bubnuorexa [JOK
3Ha4YeHUs" https://m.edso0.ru/863edc6a
Hawubonpuiee n HanMeHbIIIee
13 3HAYEHHS YUCIOBOTO Habopa. brmmorexa [OK
https://m.edso0.ru/863ee07a
Pazmax
HawubGomnpuiee n HauMeHbIIICe
14 3HAYEHHS YHCIOBOTO Habopa.
Pasmax
HawubGomnpuiee n HauMeHbIIICe
15 3HAYEHHS YHCIOBOTO Habopa.
Pa3zmax
KonTtponsHas padoTa o remam
16 "[IpencraBieHue JaHHBIX. bubmorexa LOK
https://m.eds00.ru/863ee390
OmnucarenpHas craTucTUKA"
17 CnyvaliHasi UBMEHUYMBOCTh bubnuoreka [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3HaUYCHUI B MACCUBE bubnuoreka [JOK
JTAHHBIX https://m.edso0.ru/863ee69c
bu6mmoreka [JOK
19 I'pynmiposka https://m.edso})l. ru/863ee9d0
20 I'ncrorpammel
bu6mmoreka [JOK
21 Pnerorpaut https://m.edsoo.ru/863eeelc
29 [Ipaktuyeckas pabora "Cnyyaiinas bubnuorexa [IOK

U3MEHYUBOCTE"

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



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

I'pad, Bepmunna, pedpo.

23 [IpencraBieHue 3a1a49u ¢ MOMOIIBIO Bubmmorexa LIOK
pedl A B https://m.edsoo.ru/863eef52
rpada
Crenensp (BaJI€HTHOCTb) BEPILUHBI.
24 Yucno pébep U cymMMapHas CTEIICHb brbmmorexa [OK
pebep H cyMMap https://m.edso0.ru/863efOba
BepwuH. [{enp u nuki
o5 Henp u nuxon. [Tyts B rpade. bubnuorexa [JOK
[IpencraBnenue o cBsi3HOCTH Tpada https://m.edso0.ru/863ef236
26 [IpencraBnenue 06 bubnuoreka [IOK
OPHEHTHPOBAHHBIX rpadax https://m.edso0.ru/863ef3b2
97 Ciy4aliHbI{ OMBIT U CITy4alHOE bubmuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCT M yacTOTa COOBITHS.
PoJib ManoBepOSTHBIX U bubnuoreka [IOK
28
MPAKTUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHH B IPUPO/IE U B OOIIECTBE
29 Mouera u urpajibHas KOCTb B
TEOPUHU BEPOSATHOCTEH
30 [Ipaktuueckas padota "Yactora bubnuoreka [JOK
BbINaJcHUA opia' https://m.edso0.ru/863ef8a8
KonTtponsHas pabota no temam
31 "CiyyaliHasi "3MEHUUBOCTb. bubnuoreka [IOK
I'padsl. BeposiTHOCTS cityyaifHOTO https://m.eds00.ru/863f0186
coObITHs"
39 [ToBTOpenue, 060061IEeHNE. bu6mmoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo0.ru/863efa24
33 [ToBTOpEeHnue, 060061IeHNE. bu6nmoreka [JOK

OmnucarenbHas CTaTUCTUKA

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



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

34 [ToBTOpenue, oboOIIeHNE. 1 bubmuoreka [IOK
BeposTHOCTB CitydaitHOTO COOBITHS https://m.edso0.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue naHHBIX. 1 bubnuorexa [JOK
OmnucarenbHast CTaTUCTHKA https://m.edsoo.ru/863f029e
9 CnyvaiiHast ”3BMEeHYMBOCTh. CpegHue 1 bubmuorexa [JOK
YUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiable coObiTHs. BepostHocT n 1 bubmuorexa [JOK
JaCTOTHI https://m.eds00.ru/863f0578
Knaccuueckue moaenu Teopuun
4 BEPOSTHOCTCH: MOHETA U UTpaJbHAs 1 bubmorera [JOK
p ’ P https://m.edso0.ru/863f076¢c
KOCTh
bu6mmoreka [JOK
> Oricronenns ! https://m.edso00.ru/863f0a50
bu6mmoreka [JOK
6 3} 1
Jlucniepens HHCI0BOTO Hadopa https://m.edso00.ru/863f0a50
7 CrangapTHOE OTKJIIOHEHHE YHUCIIOBOTO 1 bu6mmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl paccerBaHMS 1 bubmorera [JOK
P P https://m.edso00.ru/863f0eab
bu6mmoreka [JOK
9 M 1
HOZCECTBO, TOAMHONCCTEO https://m.eds00.ru/863f1180
Onepanuu HaJ MHOXKECTBAMU:
patt 8 bubmuoreka [JOK
10 o0BeIMHEHNE, TIEpEeCeUCHHE, 1

JOIIOJIHCHUC

https://m.edso0.ru/863f143c



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

CaoiicTBa onepauuii HaJl
MHOKECTBAMU: TIEPEMECTUTEIIBHOE,

bubmmoreka [{OK

11
COYETaTEIbHOE, PACIIPEAECITUTEIBHOE, https://m.eds00.ru/863f1784
BKJIFOUEHUS

12 I'paduueckoe npeacraBieHne bubnuorexa [JOK
MHOJKECTB https://m.edsoo.ru/863f198c

13 KonTtponsHas pabota no temam
"Cratuctuka. MHOXecTBa"

14 DOneMeHTapHble coObITHS. CyJaitHbie bubmuorexa [JOK
COOBITUSI https://m.edsoo.ru/863fldec
bnaronpustcts ne

15 3J1eMeHIT)a HEIE Z:)O6TITH51 bubmorexa LOK

p L https://m.edsoo.ru/863fldec
BepostHocTr coObITHI
bnaronpusrcts e
16 3neMeHIT)a HEIE Z;O6H:ITI/IH bubmorexa LOK
p o https://m.edso0.ru/863f1f72
BepositHOoCTH COOBITHI
OnBITHI ¢ PABHOBO3MOXHBIMHU
17 3JIEMEHTAPHBIMU COOBITUAMU Eubmaorexa HOK
N pv ’ https://m.edsoo.ru/863f21ca
Cny4aitHbIl BEIOOD
OMBITHI ¢ PABHOBO3MOXHBIMHU
18 3JIEMEHTAPHBIMU COOBITUAMU Eubmiorexa OK
N pv ’ https://m.edsoo.ru/863f21ca
CrnyyaiiHbiii BEIOOD
ITpaktuueckas padora "OIMBITHL C

19 ;;HOBOBMO)KHII?IMI/I 3JIEMEHTAPHBIMU bubmmorexa [IOK
P \ P https://m.edso0.ru/863f235a
COOBITHSIMU

bu6mmoreka [JOK

20
/lepeso https://m.edsoo.ru/863f2a4e

21 CaoilicTBa AepeBa: eAMHCTBEHHOCTD bubnuorexa [IOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
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https://m.edsoo.ru/863f2a4e

IIYTH, CyLIECTBOBAHUE BUCSIYEH
BCPUIWHBI, CBA3b MCKAY YUCIIOM
BEPIIMH U YUCIIOM pEOEp

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

22 IIpaBuio yMHOXEHUS bubmmorexa [TOK
P ™ https://m.edso0.ru/863f2cd8
bubmmoreka [IOK
2 I1
3 PABHIIO YMHOMCHIA https://m.edso0.ru/863f2e36
bubmmoreka [{OK
24 I1
POTHBOTIONIONKHOE COOBITHE https://m.edsoo0.ru/863f2f8a
o5 HMuarpamma Ditnepa. O0bequHEHNE U bubmuorexa [JOK
nepecevyeHne coObITHI https://m.eds00.ru/863f3214
26 HecoBmecTHbie coObITHsI. DOpMyna bubmuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3372
97 HecoBmecTHbie coObITHS. DOpMyna bubmuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3764
IIpaBuia0 YMHOKEHHUSA BEPOITHOCTEM.
28 VEJ'IOBHaﬂyll:Ie OSITHOCTD ’ bubmmorexa [JOK
p ’ https://m.edsoo.ru/863f38ae
He3saBucumeie coObITHS
IIpaBua0 yMHOKEHHUS BEPOATHOCTEH.
29 YSJ'IOBHa}Iyll:Ie OSITHOCTD ’ bubmorexa LIOK
p ’ https://m.eds00.ru/863f3b06
He3saBucumelie coObITHS
30 [IpencraBnenue ciry4ailtHOTO bu6mmoreka [JOK
JKCIIEPUMEHTA B BUJIE JIepeBa https://m.edso0.ru/863f3che
31 [IpencraBnenue ciaydaiiHOTO bubnuoreka [IOK
JKCIIEPUMEHTA B BUJIE JIepeBa https://m.edso0.ru/863f3f20
IToBTOpenue, oboOIIeHNE.
bu6nmoreka [JOK
32 [IpencraBnenue JaHHBIX.

OmnucarenbHas CTaTUCTUKA

https://m.edso00.ru/863f4128



https://m.edsoo.ru/863f2bac
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https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

bubmuoreka [JOK

33 Hostopernme, 0dodmenne. I'pader L https://m.edso0.ru/863f4312
KonTposnsHast paboTa mo Temam
34 "Cnyy4aiinbie cOOBITHS. BEpOsSTHOCTS. 1
I'padsr"
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourposabubie | IlpakTuueckue Aara tupposhie
Bcero u3yyeHusi = o0pasoBaTeibHbIe
padoTsbI padoThI pecypest
bubnuorexa [JOK
1 HpencraBeHtte AaHHELX 1 https:// m.edsol_.[ ru/863f47ea
bubnuoreka [IOK
2 Omucatenbias CTaTHeTHi 1 https:// m.edso;.I ru/863f47ea
3 Onepanuu Haj COOBITUAMU 1
HezaBucumocts coObITui
5 KombunaropHoe npaBuiio 1 bubnuoreka [IOK
YMHOKEHUS https://m.edso0.ru/863f4e16
6 [TepecranoBku. @akTopual. 1 bubnuoreka [IOK
CoueTtaHus U 4YUCIIO COYETAaHUN https://m.edso0.ru/863f4e16
bubnuoreka [JOK
! Tpeyrom ik Hacians L https:// m.edsoc%.I ru/863f5014
[IpakTuueckas pabora
3 "Beruncienue BeposSTHOCTEH ¢ 1 1 bubnunoreka [JOK
HCIIOJIb30BAaHUEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
(GYHKIHHI 3J€KTPOHHBIX TaOIHIT"
I'eomeTpuueckas BEpOSITHOCTD.
9 CrydaiiHplii BEIOOpP TOUKH U3 1 bubnuoreka [IOK
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5884
U3 IyT'¥ OKPY’KHOCTH
10 I'eomeTpuueckas BEpOSITHOCTb. 1 bubnuorexa [IOK

Crydaiinblii BEIOOp TOUKH U3

https://m.edso0.ru/863f5a50
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(GUrypsl Ha TIOCKOCTH, U3 OTPE3Ka,
W3 IYTU OKPYKHOCTHU

I'eomeTpuueckas BEpOSITHOCTb.
CnyyaiiHblil BBIOOP TOUKH U3

bubmmoreka [{OK

11
¢buryps! Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5bfe
W3 IyTU OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTb.
12 Crny4aiiHblii BHIOOP TOYKH U3 bubnuorexa [JOK
(burypsl Ha INIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5e10
W3 IyTH OKPYKHOCTH
HcnwiTanue. Ycnex u Heynayva.
13 Cepus UCIIBITaHHI IO TTIEPBOTO bubmmorexa [OK
P P https://m.eds00.ru/863f6162
ycnexa
UcnwiTanue. Ycnex u Heynaya.
14 Cepus ucTIbITaHUIM JI0 IEPBOTO Bubmmorexa [JOK
P HO Tep https://m.eds00.ru/863f6356
ycnexa
UcneiTanue. Ycnex u Heynaya.
15 Cepus UCTIBITAHUHN JIO TIEPBOTO
ycnexa
Ucneiranusa bepnyinu.
16 BepositHoCTH cOOBITHI B cepuun Bubmmorexa LIOK
p . p https://m.edso0.ru/863f64d2
ucnbiTaHui beprynnu
Hcnbitanusa bepryiu.
17 BeposTHOCTH COOBITHI B cepuun bubmmorexa [JOK
p . p https://m.eds00.ru/863f6680
ucnbiTaHui bepHynam
18 IIpakTtuyeckas padora "McnbiTaHus bubnuoreka [IOK
bepnyian" https://m.edso0.ru/863f67de
19 CrnyyaiiHas BEIMUYMHA U bubnuorexa [IOK



https://m.edsoo.ru/863f5bfe
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pacrpeieieHre BEpOsTHOCTEN

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

Marematnueckoe OXUIaHUE U

bu6mmoreka [{OK

20
JUCTIEPCHS CITyYaHON BETMYUHBI https://m.edso0.ru/863f6da6
[IpuMeprl MaTeMaTU4ECKOTO
21 OKHUIaHUA KaK TEOPETUUECKOr0 bubnmorexa LOK
P https://m.edso0.ru/863f6f86
CPEHETO 3HAYCHHUSI BEIMIMHBI
bubmmoreka [{OK
22 Ilo € 0 3aKoHe 00 ce
T ron AIbTHIX HHeed https://m.edso0.ru/863f72c4
23 N3mepenue BeposITHOCTEN € bubnuoreka [IOK
MOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpumeHenue 3aKoHa OOJBIINX bubnuoreka [IOK
qucen https://m.edso0.ru/863f7116
o5 O06o06meHre, cHCTeMaTH3aNS bubmuorexa [JOK
3HaHuil. [IpencraBienre naHHBIX https://m.edso0.ru/863f783c
26 O0o001enue, cucTeMaTH3aIus
3HaHuH. OmnMcaTenbHas CTATUCTHUKA
O0o001enre, cucTeMaTH3aIus
27 snannii. [IpencraBnenne qaHHbIX bubmorexa LHOK
- ped A ’ https://m.edsoo.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0o001Ienne, cuCTEMaTH3aIs
28 3HaHKni. BeposITHOCTE ClIy4aifHOTO bubmorexa [IOK
- PP yi https://m.edsoo.ru/863f7a4e
COOBITHS
O0001Ienne, cucTeMaTH3aIus
29 3HaHUM. BeposTHOCTH ciydyaliHOTO bubnunoreka [JOK
COOBITHS. DIIEMEHTHI https://m.edsoo.ru/863f7c9c
KOMOMHATOPHKH
30 O06o0meHne, cucTeMaTru3aIus bubmuoreka [JOK

3HAHUH. DJIEMEHTEI

https://m.edso0.ru/863f7e54
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KOMOMHATOPHKH

O0001enue, cucreMaTH3amus
3HaHHUH. DJIEeMEHTHI

bubmmoreka [{OK

31 1
koMOuHaTopuku. CiydaiiHbie https://m.edso0.ru/863f8408
BEIIUYHMHBI ¥ pacTIpecIICHUs
O06006111eH1E, CUCTEMATU3ALIHS
. . bubnuorexa [JOK
32 3HaHui. CiyJaifHble BEJTMYUHBI 1 1
https://m.edsoo.ru/863f861a
pacnpeneneHus
bu6moreka [IOK
33 4 0 1
TOTOBad KOHIpoI-HAZ pabota https://m.eds00.ru/863f8b56
34 O0o001enue, cucTeMaTH3aIus 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOIA
NPOBePsIEMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJibTara
) BeposTHOCTh U cTaTHCTHKA
Ywurate nHGOPMAIHNIO, IPEJICTABICHHYIO B Ta0NNIAX, HA JHAarpaMMax,
5.1 OpEJICTaBIsATh JaHHbIE B BUAE TaONMI, CTPOUTH JAHUArpaMMbl
(cTronbuxoBble (cToI0YATHIE) U KPYrOBBIE) 10 MAaCCUBaM 3HAUYE€HUN
£ 5 OnwucelBaTh M HMHTEPIPETUPOBATH pPEATbHBIC YHUCIOBBIC JaHHBIC,
MpeCTaBJICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnons3oBathb Ut OTTMCaHHS JTAHHBIX CTaTUCTHYECKHUE
5.3 XapaKTEePUCTHKHU: CpeHee aprudMeTHnIecKoe, MearnaHa, HaubobIIee 1
HauMEHbIIIee 3HaYCHUS, pa3Max
NmeTs nipeacTaBiieHue 0 CIy4ailHON M3MEHYMBOCTH Ha MPUMEpAx IIEH,
5.4 GU3NYECKUX  BEJIMYMH, AaHTPOTIOMETPUYECKHX JaHHBIX, HWMETh
MPEJICTAaBICHUE O CTATUCTUYECKON YCTOMYHNBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB U cTaTHCTHKA
W3BnekaTh M mpeoOpa3oBbIBaTh MHGOPMALNIO, MPEICTABICHHYIO B
5.1 BUje TaOnMil, Auarpamm, rpadHkoB, MPEACTaBIATh JaHHbIE B BHUJE
TabmuL, qUarpamm, rpadukoB
OnwuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX IOKa3aTelneit:
5.2 CpeIHMX 3HAYeHUWH M Mep paccemBaHus (pasMax, JUCIepcHs U
CTaHJAPTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUN W 4YacTOTHI COOBITHH, B TOM




YHCIIe TIO pe3yabTaTaM U3MEPEeHHI U HaOIIOACHUIA

HaxomuTh BepOSTHOCTH CIy4alHBIX COOBITHI B OMBITax, 3Has

5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH
- Ucnonp3oBate  rpaduueckue  MOJENH:  JCPEBO  CIIYyY4allHOTO
' AKCIIEPUMEHTA, JrarpamMMbl Dijiepa, 9ucIoBas mpsiMast
OnepupoBaTh TOHATHUSMHU: MHOXECTBO, TOJMHOKECTBO; BBITIOJIHSTH
- omepanuy  HaJ  MHOXXECTBAMH: OOBCIUHCHHE, IepeceucHue,
' JIOTIOTHCHHE; TIEPEUUCIISITh JICMEHTBI MHOXKECTB, TPUMEHSITH CBOWCTBA
MHOJKECTB
Hcnonp3oBath Tpaduveckoe MpeACTaBIICHUE MHOXKECTB W CBA3CH
5.7 MEXIy HUMH JUTSI ONUCAHUS TIPOIECCOB U SBJICHUM, B TOM YHCJIE MPU
PENICHHUH 33J1a4 U3 IPYTHX Y4EOHBIX MTPEIMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsiemble MpeMeTHbIE Pe3yJILbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIEMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB M cTaTHCTHKA
M3Biiekath W TpeoOpa3oBbIBaTh HH(POPMAIIMIO, IPEACTABICHHYIO B
5.1 pa3IMYHBIX MCTOYHUKAX B BHJE TaONHI, AWarpamMm, TrpapuKoB,
IPEJICTABIIATh JaHHBIC B BUJIC TAONHMII, AMarpamMmm, rpaduKkoB
- PemaTh 3agaun OpraHM30BaHHBIM MEPEOOPOM BapHAHTOB, a TAKKE C
. MCII0JIb30BAaHHEM KOMOMHATOPHBIX IIPABHII U METOJIOB
Hcnonb3oBath omucaTeNnbHbIE XApAKTEPUCTHKU IS MAacCHBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCJIE€ CpEIAHHE 3HAYEHUS U Mepbl
paccerBaHUs
54 HaxomuTh 49acTOThI 3HAUEHMH W YaCTOTHI COOBITHS, B TOM YHCIIE
. MOJIL3YSCH pe3yabTaTaMU MPOBEAEHHBIX U3MEPEHHUN U HAOTIOACHUIA
HaxoauTh BepOsITHOCTH CITydailHBIX COOBITUI B M3YUYEHHBIX OTBITAX, B
55 TOM UHCI€ B ONBITaX C PABHOBO3MOXHBIMU DIIEMEHTAPHBIMU

CO6BITPI$IMPI, B CCpUsiX HUCIIBITAHUN [0 MepBOro yclrexa, B CCPUAX




ucnblTaHui bepHymm

HNmers npeacraBieHue O CIy4alHOM BEJIIMYMHE U O PACIPEIACICHUU

5.6

BEpPOSTHOCTEH

HNmets mpeacTtaBieHre O 3aKOHE OOJBIIUX YHCEN KaK O MPOSIBICHUH
o.7 3aKOHOMEPHOCTH B CIIydalHOW HM3MEHYMBOCTM M O POJIM 3aKOHa

OOJIBIIMX YKCEN B IPUPOJE U 001EeCTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 BepostHOCTh U cTaTUCTHKA
[IpencraBnenue gaHHBIX B BUAE TaOIUIl, AUarpaMm, rpadukoB. 3aroaHEeHUE
TaOMUL, YTEHUE M IOCTPOEHUE auarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U
5.1 KpyroBbix). YreHue rpadukoB peanpHBIX mpoueccoB. 3Brnedyenue
vHpOpMAlUU U3 AWarpaMM M TaOJIMI], WCIIOJb30BAHUE M WHTEPIpPETAIHs
TTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelnHee apupMeTHUecKoe, MeauaHa, pa3Mmax,
5.2 HanOoJIbIlIee M HAUMEHbIIIEEe 3HaUYCHUS HabOpa YHUCIOBBIX MaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYMUBOCTH
CrnydaifHbI SKCIIEpUMEHT (OTBIT) W CIIy4ailHOEe coObITHE. BeposTHOCTH M
5.3 gacToTa. PoJIb MallOBEPOSITHBIX M TMPAKTUYECKH JTOCTOBEPHBIX COOBITHIA B
npupoie u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, Bepmmna, pedbpo. Crenennp BepumuHbl. Yuciao pébep U cymmapHas
5 4 ctenienb BepiiuH. [IpeacraBnenue o cBa3Hoctu rpada. Llenu u nukisl. [lytu
' B rpadax. OOxonm rpada (disiepoB myth). [lpencraBienue 00
opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpagos
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue qaHHBIX B BUAE TAONUIl, AUarpaMm, rpaduKkoB
55 MHOXeCTBO, 5SJIE€MEHT MHOXECTBA, NOJMHOXecTBo. Omnepauun Hax
' MHO’KECTBaMU: 00bEIMHEHNE, TIepeceueHune, JOTIOTHEHHE
£ 3 CBoiicTBa omnepaluili HaJl MHOXKE€CTBAMH: IEPEMECTUTEIIBHOE, COUETATENIbHOE,
' pacrnpenenuTeabHOe, BKIOUEHUS
£ 4 Hcnonb3oBanue rpaduueckoro mpeacTaBlIeHUsT MHOXKECTB JUISI OMUCAHHS

PCAIBHBIX ITPOLCCCOB U HBHCHHﬁ, IIpu pCUICHUU 3aaa4.




N3mepenne paccenBaHus JaHHBIX. JUcnepcuss U CTaHIAPTHOE OTKIOHEHHUE

> YHCIOBBIX HAOOpoB. /narpamMmma paccenBaHus
DOnemMeHTapHbIe COOBITHS CiydailHOTO ombiTa.  CiydaiiHbie  COOBITHSL.
56 BepostHocti  coObITHIL. ONBITEI ¢ PaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMH
. coObiTusiMu. CitydaiiHplii  BbIOOp. CBsI3b MEXIYy MAJOBEPOSTHBIMU MU
NPaKTUYECKU JOCTOBEPHBIMH COOBITHUSMU B IPUPO/IE, OOIIECTBE U HAyKe
HepeBo. CBolicTBa J1€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBAaHUE
o.7 BHCSIUEH BEPILNHBI, CBSI3b MEX/1y YUCIOM BEPIIMH U unciaoM pédep. [Ipasuio
yMHO>KeHus. Pemenue 3aaa4 ¢ nomousto rpados
[IpoTuBononoxusie coObiTHs. Juarpamma Oiinepa. OObenuHeHHe U
5.8 nepeceueHre coObiTHil. HecoBMmecTHble coObITHS. DOpMmyna CIIOKEHHS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposTHOCTB. [IpaBmiio ymHOKeHus. HesaBucrumbie coObITHS
[IpencraBnenue »skcnepuMeHTa B BuUAE JepeBa. Pemenue 3amau  Ha
5.10 Hax0JXKJICHUE BEPOSTHOCTEH C MOMOIIBIO JIepeBa CAy4aliHOTO IKCIIEPUMEHTA,
JarpaMm Jidiepa
9 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBienue AaHHBIX B BHE TaONUII, AUarpaMM, rpauKoB, HHTEPIPETAIIHS
5.1 MaHHbIX. UTeHHe W mocTpoeHue Tabiul], AuarpaMM, rpa@HKoB MO pealbHBIM
JTAHHBIM
5.2 [TepecTtanoBKH U aKTOpHAIT
5.3 CoueTtaHus U YUCIIO COUYETAaHUN
5.4 Tpeyronsauk [Tackans. Perenue 3a1au ¢ UCTIOIb30BaHMEM KOMOWHATOPUKH
EE I'eomerpuueckass BeposiTHOCTb. CiyyaifHbIil BBIOOp TOYKM U3 (UTYpHl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Hcneitanue. Yenex u Heynada. Cepust HCIIBITAaHUH 10 TIEPBOTO ycIexa
57 Cepus ucneiTanuii bepuymim. BeposiTHocTH cOOBITHH B CepuM MCHBITAHUN
' bepnymim
5.8 CrnyyaiiHas BEIMUYMHA U PACIPEEIIEHUE BEPOATHOCTEN




Maremaruueckoe oxujganue u - gucnepcus. [lpuMepsl MaremMaTHuecKoro

> 0>KMJIaHHS KaK TEOPETUYECKOr0 CPEIHEr0 3HAaYCHUsI BEJIUYMHbI

510 MareMaTuueckoe OXKHMJAHME M JUCHEPCUS CIydalHOW BEIWMYMHBI «YHUCIIO
. YCIIEXOB B CEPUM UCIbITaHUI bepHym»

511 [Tonartue o 3akoHe OonbIIMX YHcel. M3MmepeHne BEpOATHOCTEH C MOMOIIBIO

gactoT. Pons 1 3HaYeHne 3aK0HA OOJIBIINX YUCEI B IIPUPOJIE U 00IIIecTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoOBaHUA

IIpoBepsiemble TPeGOBaAHNS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATHSAMU: MHOXKECTBO, ITOJMHOXKECTBO, ONEPALUH
HaJ MHOXXECTBaMH; YMEHHUE ONEepUPOBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3aJa4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe MPEJCTaBIEHWE MHOXKECTB JUIsl ONHCAaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUU 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB

YMeHHne omnepupoBaTh IOHATHIAMH: OIpPENEIEHUE, aKCUoMa, TeopeMma,
JI0Ka3aTelIbCcTBO;  YMEHHME  pPaclo3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAaHUS U OTPUIIAHUS BbICKA3bIBaHUI

YMenue onepupoBaTh MOHATHSMHU: HATypalbHOE 4YHCIIO, MPOCTOE U
COCTAaBHOE YHCIIO, JAETUMOCTh HATYpaJbHBIX YHCEJ, MPU3HAKU JIETHMMOCTH,
[IeJI0€ YUCIIO0, MOJYJb YKCIa, OOBIKHOBEHHAS JIPOOb M JIECATUYHAsS JPOOb,
CTaHJAPTHBIA BUJ YKCIA, PAllMOHAJIbHOE YHCIIO, UPPALMOHAILHOE YHUCIIO,
apudMETUUECKU KBAaJPAaTHBI KOPEHb, YMEHHE BBITIOJHATh JIEUCTBUS C
YHUClIaMU, CPaBHUBATh M YIOPSAOYMBATH YHUCIIA, MPEACTABIATh UMCIA HA
KOOPJIMHATHON MPSIMOM, OKPYIJISATh 4YMCIA; YMEHHE JeNaTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MNOHSTUSMU: CTEMEHb C LEJIBIM IOKa3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEeHb, MHOTOUIEH, aJirebpandeckas 1poosb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€IMHUILIBI; YMEHHUE BBINOJHATH pacuéTel Mo Qopmynam, npeoOpa3zoBaHUsS
HENbIX, APOOHO-PAIMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUH C KOPHSIMH,
pa3ioXKeHNe MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMmenue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HEPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pCLIaTh JIMHEHHBIE M KB aZIpaTHBIC  YpaBHCHUSA, OPO OHO-
paluOHAJIbHBIC YPABHCHUS C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHHBIE HEPAaBCHCTBA U UX CUCTEMbI, KBAJIPATHLIC U I[p06HO'
pallMOHAJIBHBIC HCPABCHCTBA C OJIHOH HCpCMeHHOﬁ, B TOM YHCIC IIpHU
pCIICHNUU 3a4a4 U3 APYrux MHnpeIMETOB M IMPAKTUYCCKUX 3a4ad;, YMCHHC
HCIIOJIb30BATh KOOPAWHATHYIO MPAMYIHO U KOOPAMHATHYIO IINIOCKOCTH IJIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GyHKLIMHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHus, HauOoJibIlleeé W HaWMEHbIIEe 3HA4YeHUS (YHKIHUU; YMEHUE
ONEpPHPOBATH TMOHATHAMHU: TpsiMasi PONOPHUOHAIBHOCTD, JIMHEHHAS
¢byHKIMA, KBagpatuyHas QyHKIUS, oOpaTHas MPONOPIMOHATBHOCTD,
napabosa, rurnep0oiia; yMEHHE CTPOUTh TpaduKu (YHKIUI, HCIIOIB30BaTh
rpaduKy IS ONpENeNIeHUs] CBOWMCTB MPOIECCOB M 3aBUCHMOCTEH, ISt
pemieHust 3afady M3 JPYruxX Y4eOHBIX TNPEIMETOB M pPEANbHON >KU3HHU;
yYMEHHUE BBIpaXKaTh (POPMYIaMy 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenue OIICpUPOBATH MOHATHUAMU: NTOCICAOBATCIILHOCTD, apI/I(bMGTI/I‘-IGCKaﬂ
U TeoMeTpuYecKass TMpOTPEecCMU; YMEHHE HCIOJIb30BaTh  CBOWCTBA
MOCJe0BaTeNIbHOCTEN, (OPMYIIBI CYMMBI M OOIIEro 4jeHa MPH pPElIeHUU
3a/1a4, B TOM 4YHCJIE€ 3a/lad M3 JIPYruX Yy4eOHBIX MPEIMETOB U peaibHOM
KHU3HN

YMeHue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, LIEHy TOBapOB M CTOMMOCTb TMOKYIIOK M YCIYT,
HaJOr¥, 3aJayd W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIOBHIO 3aJadd, HCCIENOBAaTh IOJIYyYEHHOE pEIICHHE U
OIICHUBATh MPaBAOINO0I00HOCTh MOTYYEHHBIX PE3YJIHTAaTOB

YMeHne onepupoBaTh MOHATHIMU: (PUTYpa, TOUKA, OTPE30OK, MpsMasi, JIyd,
JOMaHas, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA WU
PaBHOCTOPOHHUI TPEYTOJBHHUKH, MPSIMOYTOJIbHBIN TPEYroJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJIbHUK,
napaiesiorpaMmm, poM0, IPSMOYTOJIBHUK, KBaJpaT, TPaNelysi; OKPYy>KHOCTb,
KpYT, KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UTypaMH; YMECHHE
pemaTh 3aJa4d, B TOM YHCIIC W3 MOBCEIHCBHOW KM3HH, HA HAXOXKICHUE
T€OMETPUYECKUX BEIMYUH C MPUMEHEHHEM HM3yYCHHBIX CBOWCTB (GHUTYp H
(hakToB

10

YMeHue OIICPHUPOBATL  IMOHATHUAMH: PABCHCTBO (1)I/Il"yp, PaBCHCTBO
TPEYIrOJIbHUKOB; MapaJlUICJIbBHOCTb W HNCPHCHAUKYIISIPDHOCTD IIPAMBIX, YI'OJI
MCKAY NPAMBIMH, IICPIICHAUKYIIAP, HAKIIOHHAs, IIPOCKI U, l'IOI[O6I/Ie (1)I/Il"yp,
HO,Z[O6HLI€ TPEYIrOJIbHUKH, CHUMMCETPUA OTHOCUTCIBHO TOYKH U HpﬂMOﬁ;
YMCHHEC DPACIIO3HABATBH PABCHCTBO, CHUMMCTPHIO U HOI[O6I/IG (I)I/Il"yp,
MapaieJIbHOCTb U NCPICHAUKYIIAPHOCTD IIPAMBIX B OKPYKArOIIEM MUPC

11

YMmenue ONepUpOBaAThH IMOHATUAMU: JJIMHA, PACCTOSAHHUC, YTOJI (BCJ'II/I‘-II/IHa
yria, CHHYC U KOCUHYC yTJia Tpe}ITOJ'IBHI/IKa), mIonazib; YMCHHUEC OLICHUBATDH
pa3MEpPLI NPCIMETOB U 00BEKTOB B OKpYyXXaromeM MHUpPE; YMCHUC IIPUMCHATH
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
Iomaan Kpyra, o0beMa MNpAMOYTOJIBHOTO TMapaJuICIICIIuICad, YMCHUC
NPUMCHATHL IPU3HAKNU PAaBCHCTBA TPCYIrOJIBHUKOB, TCOPEMY O CyMMEC YIJIOB
TPCYroJIbHUKA, TCOPCMY Hn(baropa, TPUTOHOMCTPUYICCKHUEC COOTHOIICHUA
JJIs1 BBIYUCIICHUA OJIUH, paCCTOHHHﬁ, ()1 ENEY

12

Ymenue  u3zo0paxkaTb  IMiockue GUIypsl W UX  KOMOMHAaIuw,
NPOCTPAaHCTBEHHBIE (QUIYpHl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO
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YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYroJIbHAs CUCTEMa KOOPJAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOpa Ha
YHUCIIO, CKAJAPHOE IIPOM3BEINCHHE BEKTOPOB;, YMEHHME HCIIOIb30BaTh
BEKTOPBl U KOOPJMHATHI JUIsl MPEJCTABICHUS JaHHBIX U PEIlEeHUs 3a/1ad, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TabNIuUIBl, cpeiHee apumeTryeckoe, Meuana, HauooJblllee 1 HauMeHbIlIee
3HaueHus,  pa3Max  YUCIOBOTO  Habopa,  yMEHHE  HU3BIIEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(YOPMALINIO, MPEACTABICHHYIO B
TabIuIAX U Ha JuarpaMmax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTUKHU
peaIbHBIX TPOLIECCOB U SBJCHHM; yMEHHME paclo3HaBaTb W3MEHYHUBBIE
BEJIMYMHBI B OKPYXKAIOLIEM MHUpE

15

YMeHue omnepupoBaTh MOHATUSIMH: CIAyJaHBIA ONBIT  (CHydailHBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIIEMEHTapHBIH  HCXO.)
CIIy4alfHOTO OTIbITa, CIy4ailHOe€ COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXxOJUTh  BEPOATHOCTH  CIOy4alHBIX  COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMHU COOBITUSIMM; YMEHHE pelllaTh 3aJaqyd
METOJIOM OpPraHU30BaHHOIO Iepedopa W € HCHOJB30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHMH U
ABJICHUM, TOHMMATh POJIb IPAKTHYECKU TOCTOBEPHBIX M MAJIOBEPOSATHBIX
COOBITUH B OKpYXaloIlleM MHUPE U B JKU3HH; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMpPATh MOJIXOIANINNA U3yYEHHBIM METOM JJI PEIICHUs 3aJayH,
MPUBOANTH TPUMEPbl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJAE U
KU3HU, PACIO3HABAaTh MPOSIBICHHE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
OTHCHIBATh OTAENBHBIC BBIJIAIONIUECS PE3YNbTaThl, IMOJyYCHHbIE B XOJE
pa3BUTHSA MAaTeMAaTUKH KaK HAYKW, MPUBOJUTH MPUMEPhl MaTEMaTHUECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypaneuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE M JIECATUYHBIC IPOOU, TPOLEHTHI, OCCKOHEYHBIE MEPHOANYECCKHE
npobu
1.3 PanmonaneHble yncna. Apudmernyeckue onepary ¢ palioHaIbHBIMU YHUCIaAMH
1.4 JeiicTButenbHble yncia. ApupMeTH4ecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 Hpn6nH>KéHvHHe BBIUMCIICHUS, TTPaBHUJIa OKPYTIICHHUS, IPUKUIKA U OIIEHKA pe3yabTara
BBIUMCIICHUI
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNeHb ¢ pallMOHAbHBIM TOKa3aTesneM. CBoMCTBa
' CTeTNeHH
2.3 MHorousieHs!
2.4 Anrebpaunveckas 1po0b
95 ApubmMeTnuecknii KOpeHb HATypaJIbHOW cTemneHu. JIeHCTBUA ¢ apu(pMETHUECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHUs U HEPAaBEHCTBA
3.1 Ienblie n ApoOGHO-paLMOHaNbHbIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.9 Ienbie u nApoOHO-panMOHAIbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenue TekCcTOBBIX 3a1a4
4 YucnoBele ocae10BaTeIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 334aHUS TIOCIIE0BATEIbHOCTEN
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
5 OyHKIMU
Oynkiys, cnocoOsl 3aganus pyHkuuu. ['padux Gynkmuu. O6xacTe onpenesneHus u
51 MHO>KeCTBO 3HaueHui ¢yHkuuu. Hynu ¢pynkuuu. IIpomMexxyTkn 3HaKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHUHUMYMbI (YHKIUH.
HauOoubiiee u HanmeHblee 3HaYeHUE (PYHKIIUU Ha IPOMEKYTKE
6 KoopannaTsl Ha MpsIMOI U TUNIOCKOCTH
6.1 KoopnunaThas npsmas
6.2 JlekapTOBBI KOOPIUHATHI Ha MIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 TpeyronsHuk




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






