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HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHUS MPAKTHUECKUX TIPHIIOKCHUH, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOJUMOM KaxJAOMy 4desioBeKy. Bozpacrtaer umcio
npodeccuii, mpu OBIAJEHUNU KOTOPBIMU TpeOyeTcs xopolas 0a3oBasi MOATOTOBKA B
00J1aCTH BEpOSTHOCTH M CTAaTUCTUKH, TaKas IMOATOTOBKA BaXkHA JIJIS TPOIOKCHHUS
00pa30BaHUA U JJI YCIEITHOW MPohecCHOHATEHOW Kapbephl.

Kax1p1ii 4emoBek OCTOSSHHO MTPUHUMAET PEIICHHS Ha OCHOBE MMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAHHOT'O NIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM U30bITKa MHQOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NMeHHO TOATOMY OCTpO BCTajia HEOOXOAUMOCTh CHOPMHUPOBATH Y
oOy4arommuxcs GyHKIMOHAIBHYO IPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHE BOCHPHHMMATh M KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapaKTEp MHOTMX peallbHbIX IPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
Npe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HM 00IIecTBa W TOCYAapCTBa
npuoOIIaeT oOyyaromuxcsi K OOIIeCTBEHHbIM UWHTepecaMm. V3yueHune OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3alluu repedopa U Mojcy€Ta yucia
BapUaHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU T€OPHUH
rpadoB co31aéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTECHITUN B
obnactu nHPOpMATHKUA U IUGPOBBIX TeXHOJOTUH. [Ipyn M3ydyeHWH CTATUCTUKU U
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpPa M METOJaxX €ro HcclieqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MATBHO 3HAYMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHMY C JAaHHBIMH IENIIMH B CTPYKTYPE MPOTrpaMMBbl y4eOHOTO Kypca
«BeposTHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro 0Opa30BaHMs BBIIEICHBI
CIIEYIONINE COoJepkKaTeIbHO-MeToandeckue auHum: «lIpencraBnenue MaHHBIX H
ommcareNbHass CTATUCTHKA», «BepoATHOCTH», «IIEeMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M OMUCATENIbHAS CTATUCTHUKAY
CIIY’>KUT OCHOBOM 7151 pOPMUPOBAHMS HABBIKOB pa0OTHI C HHPOPMAIIUEH: OT YTCHHUS
¥ WHTEpHpeTanuu uHGopMaIuu, MpeJICTaBICHHON B TaOMUIaX, HA AUarpaMmax u
rpadukax, 10 cOopa, MpEACTaBICHUS W aHAIW3a JAHHBIX C WCIOJIb30BaHHEM
CTAaTHCTHYECKNX XapaKTePUCTUK CPETHUX W paccemBaHus. Pabotas ¢ maHHBIMH,
oOydJaromuecs: y4aTcsl CUMTHIBATh W HMHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATH,



apryMeHTHUPOBAaTb M KPUTHKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MBILUIATh Haj
(akTOopamMu, BBI3BIBAIOIIMMU H3MEHYMBOCTb, M OLIEHMBaTh HX BIUSHUE HA
paccMaTpHUBaeMble BEIMYMHBI U MIPOLIECCHI.

NHTYUTUBHOE NPENCTaBICHUE O CIy4YalHOW WU3MEHYHUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCA MOTHUBUPYIOUIEH OCHOBOM A
U3YYEHHUS] TEOPUM BEpPOSITHOCTEW. boiblloe 3HAUYeHHE HMMEIT MPAKTHYECKHUE
3aJlaHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTHE BEpPOSITHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4dailHOro
coObrtus. Ilpm wu3ydeHuun yueOHOro Kypca oOydarolivecss 3HAKOMATCA C
IPOCTEHIIIMMHU METOIAMH BIUMCIIEHHUS BEPOSATHOCTEH B CITydyalHbIX SKCIIEPUMEHTAX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH MCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJIAIOUIMMHU CTaBUTh M pellaTh OoJjiee CIOXHBbIE 3a1ayu. B ydyeOHbINH Kypc
BXOJAT HauyaJbHbIE MPEACTABICHUSA O CIy4YaWHBIX BEJIMYMHAX W HMX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKE€CTBAMH M OCHOBHBIMH OTIEpalUSIMHM HaJ] MHOXKECTBAMH, pacCMaTpUBAIOTCA
OpUMepbl MPUMEHEHUS ISl PElleHMs 3a]a4, a TaKKe HCIOJb30BAHUS B JIPYTUX
MaTEMaTUYECKUX KypcaxX U yU4eOHBIX IIPEeIMETax.

B 7-9 xnaccax usyuaercss ydeOHbI Kypc «BeposTHOCTh M CTaTHCTHKa», B
KOTOPBIN BXOIAT pa3aensl: «IIpeactaBieHne JaHHBIX U OUCATEIbHAs CTATUCTUKAY,
«BeposTHOCTEY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoBy.

Ha u3yuenne yueOHOro kypca «BepositHOCTh U cTaTucTHKa» oTBOoAMTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 yac B Heieno),
B 9 kitacce — 34 gaca (1 gac B Heneno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUJE TAOJIUL, AUarpaMM, rpadukoB. 3amoaHeHUE
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTAaTUCTUKA: CpeHee apudmeTHueckoe, MeauaHa, pa3Max,
HauOoJbIllee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh u
yacTtoTa. Poib ManoBepoATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MpUpPOJIE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). IIpencraBienne o0 OpPUEHTHPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMoIuiso rpados.

8 KIIACC

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

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: 00bEIMHEHHE, TIEpeceueHue, nonoiHnenue. CBoicTBa onepanui HaJ
MHOXECTBAMH:  TIEPEMECTUTENIBHOE,  COYETATENIbHOE,  PacCHpeAeIUTENbHOE,
BKIItOueHusa. Hcmonb3oBaHue rpaduyueckoro TMPEACTaBICHUS MHOXECTB s
OMMCAaHUA peajIbHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a4a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHICIIOBBIX Ha0OpOB. JlnarpaMma paccenBaHus.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. ClydailHble  COOBITHSL.
BepositHoct  coOblTuil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMH B TIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBOMCTBA 1€PEBHER: EAUHCTBEHHOCTh ITYTH, CYIIIECTBOBAHUE BUCSUYEH
BEPIINHBI, CBA3h MEXKy YMCIOM BEPIIMH U ynuciioMm pédep. [IpaBmio yMHOKEHUS.
Pemenue 3ama4 ¢ momomibio rpadoB.

[IpotuBononoxkueie coObiTUd. [duarpamma DOiinepa. OObeaWHEHHE U
nepeceueHue  coObiTuil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXEHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBienne JaHHbIX B BUAe Tabnuu, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyetaHuss u 4yucio couetanuil. TpeyroabHUK
[lackans. Pemenue 3a1ay ¢ MCMOJIB30BaHUEM KOMOMHATOPHKHU.

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

Hcneitanue. Ycenex u Heynada. Cepust ucnibITaHU# 10 niepBoro ycrnexa. Cepus
ucneiTanuit bepuymiu. BeposiTHocTH cOOBITHI B cepud UCTIbITaHUI bepHyn.

CnyuaiiHasi BeJIMYMHA W pacIpelesieHue BepOsSTHOCTEH. MaremaTuueckoe
oxumanue U gucrepcud. I[IpuMepbl  MaTeMaTHYecKOro OHUJAaHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAYECHHUS BEIWYMHBI. MaTremMaTH4ecKOe OKHIAHUE U
JUCIiepCrs CIy4YallHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUU MCIBITAaHUUN
bepnymmy.

[Tonatue o 3akoHe GonpmMX yucen. M3MepeHue BEposSTHOCTEH € MOMOLIBIO
yacToT. Posib 1 3HaueHHe 3aK0Ha OOJIBIINX YHUCET B IPUPOAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «<BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM HMHTEpPECA K NPOLLIOMY U  HACTOALIEMY POCCHUCKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEHN TpaXJIaHUHA U PEaU3alliu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba>XKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEU XWU3HU ISl YCICIIHOW MPOdeCcCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHEHTAlMEN B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKH U MATEMATHYECKOM KYJIbTYpOH KakK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHITh MAaTeMAaTHYECKUE 3HAaHUA B HMHTEPECaX CBOETO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOT0 K€ MpaBa JIPyroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JAPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM J1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEWU3BECTHBIX, OCO3HaBaTh JCQUIUTHl COOCTBEHHBIX 3HaHMM W
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] W JEeHUCTBUS, (HOPMYIUpPOBATH U OLIEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUW, OTHONIICHWA MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpIUTEIbHBIE W OTpHUIATCIbHBIC, CAWHWYHBIC, YacTHbIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJbI C HCIONb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBaTh aApPryMEHTAlMI0, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE AeCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBEIEHHOTO HAOMIOEHNUs, HMCCIIEeIOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JuarpaMMami, HWHOW Tpadukod U UX
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MMOJYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, peraeMoi 3ajjauu, BbICKA3bIBaTh WUJICH, HAIEJICHHBIC HA MOUCK
pElIeHUs, COIOCTABIIATH CBOU CYKJICHUS C CYKICHUSMU JIPYTUX YYACTHUKOB
Jauanora, OOHapy>KMBaTh Pa3U4YUEe U CXOJICTBO IMO3UIUNA, B KOPPEKTHOMU
dbopme hopmMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

NPEACTABIATh PE3yJIbTATHl PEHICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEAOBAHMS,
MIPOEKTA, CAMOCTOSITEIbHO BHIOMPATh (DOPMAT BBICTYIUICHUSI C yUETOM 3aja4
MIPE3CHTAIIMN U OCOOCHHOCTEH ay/IUTOPHH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHAMBUIYaTbHON
paboTHI MPHU peIICHUN YIeOHBIX MaTEeMAaTHYECKUX 3a/1a4;

MPUHUMAThH 1€]b COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALINIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOOPAUHUPOBATH CBOM JCHUCTBUSA C JAPYTMMM YJIE€HAMU KOMAaHJbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIEe YueOHbIe AelicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



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

Uutate wuHbOpMalLUIO, NPEICTABICHHYIO B TaOiMIlaX, Ha Jguarpammax,
MPEACTaBISATh JaHHbIE B BHJIE€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbIE) MO MAaCCUBaM 3HAUYCHH.

OnuceiBaTh W UHTEPNPETUPOBATH  PEAJTbHBIC  YHUCIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpaMmmax, rpadukax.

Hcnonb3oBaTh AJisi ONMMCAaHMUS JTAHHBIX CTATUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUuMEHbIIEe 3HAYCHWS,
pazmax.

NmeTs mpencraBieHue O CIydyallHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3UYECKUX BEIWYWH, aHTPOMIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CICAYIOIINE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh WH(POpPMAIUIO, MPEJICTABICHHYIO B BHUJIC
TaOIuI, AUarpamMm, rpauKoB, MPEICTABIATh JaHHBIE B BUE TaOIHIl, JUArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKHX IOKa3aTelIel: CpeIHUX
3HAYEHUI U Mep pacceuBaHus (pa3Max, JUCIEPCUS U CTaHIaPTHOE OTKIIOHEHHUE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAUEHHUH U YaCTOTHI COOBITUM, B TOM YHCIIE T10
pe3ynbTaTaM u3MepeHui 1 HabJIoIeHUH.

HaxomuTh BEpOSITHOCTH CIyYaliHBIX COOBITUM B OMBITaX, 3Has BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIYYaHOTO 3KCIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,  BBIIIOJHATH
omepanMyd HaJ MHOXECTBAMH: OOBEAWHEHUE, TIEpPEeceueHue, IOMOJTHEHHE,
MIEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHATh CBOVCTBA MHOXKECTB.

Hcnonb3oBaTh rpaduieckoe mpeicTaBIeHne MHOYKECTB U CBSA3EH MEXKIy HUMHU
JUISL OMMMCAHMS MPOLIECCOB U SIBJICHUN, B TOM YUCJIE IIPU PELICHUU 3a7a4 U3 IPYTUX
y4eOHBIX TPEAMETOB U KYyPCOB.

K koniy oOydenus B 9 kjacce O0OydYarOUIUMCS TOJYUYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

N3Bnekats u npeoOpa3zoBbIBaTH MH(DOPMALIHIO, IPECTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BUJE TAONHI], AMarpaMm, rpa)ukoB, IPEACTaBISATh JaHHbIC B BUJIE
Talbaul, Juarpamm, rpauKkoB.



PemaTte 3amaum oOpraHM30BaHHBIM NEpPeOOPOM BAPUAHTOB, a TaKXKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAapAaKTEPUCTUKU [JJI1 MAaCCUBOB YHCIIOBBIX
NAHHBIX, B TOM YKCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAU€HU M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHHM.

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIydalHOW BEIMYMHE U O PaACHPEACICHUU
BEPOSATHOCTEN.

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



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 I1 7 2
PEACTABIICHHE AAHHbX https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OnucaTeibas CTaTHCTHKA 8 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 Catysaiitas HSMEHHHBOCTD 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopiio rpagpos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCT 1 YyacToTa CIIy4aitHOTO bubnuoreka [IOK
5 4 1
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 5 2 Eg{iﬁﬁf{iﬁ?ﬁﬁ £415fdc
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5

I[TPOTPAMME



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

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 IT 4
OBTOpEHHe Kypea 7 kacca https://m.edsoo.ru/7f417fb2
9 OrnmcaTenpHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [{OK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B 1
CPOATHOCTE CIYHARHOrO COOBITIA 6 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpaoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiinsie coObrrus 8 https://m.edsoo.ru/7f417fb2
7 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 4 2 f;{iﬁﬁf;i?ﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 1

I[TPOTPAMME



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM U poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 I1 4
OBTOpEHNE Kypea 8 Kiacca https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
2 4 1
ITIEMEHTRI KOMOMHATOPUIKH https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 4| b 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
ATyHaHHas BEHHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOTPAMME



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
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
1 [IpencraBnenue naHHBIX B 1 bubnnorexa [JOK
TabIuIax https://m.edsoo0.ru/863ec1f8
9 [IpakTHueckue BEIYUCICHUS 110 1 bubnuoreka [JOK
TaOJIMYHBIM JJAHHBIM https://m.edsoo.ru/863ec324
3 N3BrieueHne u nHTEpIpeTALMS 1 bubnuorexa [JOK
TaOJIMYHBIX TAHHBIX https://m.edso0.ru/863ec78e
4 [Ipaktuueckas padota "Tabmuipr" 1 1
I'paduaeckoe npencraBneHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
arpamMmm
UreHue U IOCTPOCHUE UATPaAMM.
6 [Tpumepsl neMorpapuaecKux 1 Bubmmorexa LIOK
PHMEDE! X P https://m.edso0.ru/863ed602
rarpamMmm
7 [IpakTrueckas padota 1 1 bubnnoreka [JOK
" luarpaMmb1" https://m.edsoo.ru/863ed72e
8 Uucnossie Habopbl. Cpennee 1 bubnunoreka [JOK
apupmeTnyecKoe https://m.edso0.ru/863ed846
9 Yucnossie Habopbl. CpenHee 1 bubnuoreka [IOK

apugpmeTHyecKoe

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



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

Menuana yrcioBoro Hadopa.

bubmuoreka [JOK

10 YCTOWUYHUBOCTh MEJIUAHBI https://m.edsoo.ru/863edb3e
11 Menuana 9ucioBoro Hadopa.
YCTONYHUBOCTh MEJIUAHBI
12 [TpakTuueckas pabora "Cpennane bubnuorexa [JOK
3Ha4YeHUs" https://m.edsoo.ru/863edc6a
HawuGomnpuiee n HauMeHbIIee
13 3HAYEHHS YUCIOBOTO Habopa. brbmmorexa [OK
https://m.edso0.ru/863ee07a
Pazmax
HawubGomnpuiee n HanMeHbIIIee
14 3HAYEHHS YUCIOBOTO Habopa.
Pasmax
HawubGomnpuiee n HanMeHbIIIee
15 3HAYCHHS YHCIOBOTO Habopa.
Pa3zmax
KonTtponpHas padoTa o remMam
16 "[IpencraBineHue JaHHBIX. bubmorexa LOK
https://m.eds00.ru/863ee390
OmnucarenpHas craTucTUKA"
17 Cny4aliHasi UBMEHUYMBOCTh bubnuoreka [JOK
(mpumepsI) https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3HaUYCHUI B MACCUBE bubnuoreka [JOK
JTAaHHBIX https://m.edso0.ru/863ee69c
bubmuoreka [JOK
19 Ipynmiposka https://m.eds00.ru/863ee9d0
20 I'ucrorpammel
21 I'ucTorpammel bubmorexa HOK

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



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

[IpakTuyeckas pabora

bubmuoreka [JOK

22 "CnyyaitHasi U3MEHYUBOCTh" https://m.edsoo.ru/863eecc8
I'pad, Bepmmna, pedpo.

23 HI;)e(Ji:)LCTalla)neHne 3121;1311311/1 c bubmorexa LHOK

https://m.edso0.ru/863eef52

OMOIIEI0 Tpada
Crenensp (BaJIEHTHOCTD)

24 BepiuHbl. Yucno pédep u bubnuoreka [JOK
CyMMapHasi CTETNIEHb BEPILIVH. https://m.edso0.ru/863efOba
Iens u nuxn

enb 1 UK. [yt B rpade.
25 ﬁpe)ICTaBHeHI/Ie};T CBHSEO(}:)TI/I bubmorexa LOK
https://m.edso0.ru/863ef236

rpada

26 [IpencraBnenue 06 bubnuoreka [IOK
OPHEHTHPOBAHHBIX rpadax https://m.edso0.ru/863ef3b2

97 Ciy4aliHbI{ OIBIT U CITy4alHOE bubnuoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTB M yacTOTa COOBITHS.

28 PoJib ManioBepOSTHBIX U bubnunoreka [JOK
MPAKTUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHH B IPUPO/IE U B OOIIECTBE

29 Mowsera u urpajibHas KOCThb B
TEOPUHU BEPOSATHOCTEH

30 [IpakTnueckas pabora "HacroTa bubnunoreka [JOK
BbINaJcHUA opia' https://m.edsoo.ru/863ef8a8
KoHnTtponsHas pabota no temam

31 "CnyyaliHasi "3MEHUUBOCTb. bubnuoreka [IOK

I'padsl. BeposiTHOCTD cityyaifHOTO
coObITUS"

https://m.edso0.ru/863f0186



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
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186

39 [ToBTOpenue, oboOIICHNE. 1 bubmuoreka [IOK
[IpencraBnenue naHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpEenue, 06001ICHNE. 1 bubnmoreka [JOK
OnucarenbHas CTaTUCTHKA https://m.edsoo.ru/863efbaa
IToBTOpEnue, 0600IIEHNE.

34 Be BzﬂfH(})IzITb CII :IﬁHoro 1 bubmmorera [JOK

P yi https://m.edsoo.ru/863efecO
CcOOBITHS
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KUIIACC

Kosu4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue naHHBIX. 1 bubnuorexa [JOK
OrnmcaTenbHas CTAaTUCTHKA https://m.edso00.ru/863f029e
5 CrnydaiiHasi ”3MEHUYUBOCTb. 1 bubnuorexa [JOK
Cpennue urciioBoro Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiabie coObITHA. BeposTHOCTH 1 bubmuorexa [JOK
Y 4aCTOTHI https://m.eds00.ru/863f0578
Kitaccnueckne moienu teopun
4 BEPOSATHOCTEH: MOHETA U MUTpabHas 1 bubmorexa IOK
P ’ P https://m.edso0.ru/863f076¢c
KOCTh
bu6mmoreka [IOK
5 o 1
THTOHCHIA https://m.eds00.ru/863f0a50
bu6mmoreka [JOK
6 0 1
Jlictiepens GHci0BOrO Hadopa https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE 1 bubnuoreka [JOK
YHUCJIOBOTO Habopa https://m.edso0.ru/863f0bfe
bubnuoreka [JOK
8 1
JluarpamMBI paccenBaris https://m.eds00.ru/863f0ea6
9 MHO0K€eCTBO, ITOIMHOKECTBO 1 bubmotera [JOK
https://m.eds00.ru/863f1180
Omneparuu HaJ MHOXKECTBAMHM:
10 061,5 I/IIlHeHI/IeHHe eceuyeHue 1 bubmmorexa [JOK
. > 1Ep ’ https://m.eds00.ru/863f143c
JIOTIOJTHEHHE



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

CaoiicTBa onepauuii HaJl
MHO>KECTBAMU: TIEPEMECTUTENBHOE,

bubmuoreka [JOK

11
codeTaTenbHoE, https://m.edso0.ru/863f1784
pactipeneuTeIbHOS, BKIFOYCHHS

12 I'paduueckoe npeacraBieHne bubnuorexa [JOK
MHOKECTB https://m.eds00.ru/863f198c

13 KontponbHas pabora no temam
"Cratuctuka. MHOXecTBa"

14 DneMeHTapHbIE COOBITHSI. bubnuorexa [JOK
CnyyaitHble cOOBITHS https://m.edsoo.ru/863f1dec
Bbaaronpusitcts e

15 3J1eMeHIT)a HBIC Z:)O6TITI/I$[ bubmorexa TOK

P . https://m.eds00.ru/863fldec
BepostHocTr coObITHI
bnaronpusitcTs ue
16 3neMeHIT)a HbIE Z;O6HI;IITI/IH bubmorexa IOK
p o https://m.eds00.ru/863f1f72
BepostHocTr coObITHI
OMNBITHI ¢ PABHOBO3MOXXHBIMHU
bu6mmoreka [JOK
17 AJIEMEHTAPHBIMH COOBITUSIMHU.
L https://m.edsoo.ru/863f21ca
Crny4daiiHbli BEIOOD
OMBITHI ¢ PABHOBO3MOXHBIMHU
bu6mmoreka [JOK
18 AJIEMEHTAPHBIMH COOBITHSIMHU.
L https://m.edsoo.ru/863f21ca
CrnyyaiiHbiii BEIOOD
[IpakTrueckas padota "OIMBITHI C
P P bubnuoreka [JOK
19 PaBHOBO3MO>KHBIMU
" https://m.edsoo.ru/863f235a
AIIEMEHTaAPHBIMU COOBITUSIMH
b K
20 Jlepero nommoreka 11O

https://m.edsoo.ru/863f2a4e
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CBoiicTBa aepeBa: €IMHCTBEHHOCTD
YT, CYLIECTBOBAHUE BUCAYECH

bubmuoreka [JOK

21 BEPIIMHBI, CBSA3b MEXKJYy YUCIOM https://m.edsoo0.ru/863f2bac
BEPIIMH U YUCIIOM pEOEp
bubmmoreka [{OK
22 Hpasiio ymrosketits https://m.edso0.ru/863f2cd8
bubmmoreka [{OK
23 Ilpasito yMHOKeHHS https://m.eds00.ru/863f2e36
bubmmoreka [{OK
24 Hporisonoioskioe cobbirhe https://m.edso0.ru/863f2f8a
o5 Huarpamma Ditnepa. O0begnHEHNE bubmuorexa [JOK
U niepecedeHne CoObITHI https://m.edso0.ru/863f3214
26 HecoBmecTHbie coObITHSI. DOpMyna bubmuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmecTHbie coObITHS. DOpMyna bubmuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
[IpaBuino yMHOKEHUS
28 BEPOSITHOCTEHN. Y CIIOBHAS bubnuoreka [JOK
BEpOSTHOCTH. HezaBucumeble https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuino yMHOKEHHS
29 BEpPOSATHOCTEH. Y CllOBHAsA bubnnoreka [JOK
BepOsTHOCTH. HezaBucumeble https://m.eds00.ru/863f3b06
cOOBITHS
30 IIpencraBienue ciaydaiiHOTO bubnuoreka [IOK
JKCIIEPUMEHTA B BUJIE JIepeBa https://m.edso0.ru/863f3cbhe
31 IIpencraBnenue ciaydaifHOTO bubnuoreka [IOK

OKCIICPpUMCHTA B BUJIC ICPCBaA

https://m.edsoo.ru/863f3f20
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[ToBTOpenue, oboOIICHNE.

32 [IpencraBneHne TaHHBIX. 1 bubmorexa [JOK
https://m.eds00.ru/863f4128
OnucarenpHas CTaTUCTUKA
33 [ToBTOpenue, obobmenune. I'pader 1 bubmorera [JOK
https://m.eds00.ru/863f4312
KonTposnsHast paboTa mo Temam
34 "CrygaiiHbie COOBITHSI. 1
BepostHocts. I'padsr”
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KUIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontporbire | [paxrireciie H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 HpencraBeHtte AaHHELX 1 https://m.edso0.ru/863f47ea
bubmmoreka [{OK
2 Omucatenbias CraTHeTHia 1 https://m.edso0.ru/863f47ea
3 Onepanuu Haj COOBITUAMU 1
HezaBucumocts coObITuiA
5 KomOunaTtopHoe npasuiio 1 bubnuoreka [IOK
YMHOKEHUS https://m.edso0.ru/863f4e16
6 [TepecranoBku. @akTopual. 1 bubnuoreka [IOK
CoderaHus 1 4UCIO COYETAaHUM https://m.edso0.ru/863f4e16
bu6mmoreka [IOK
! Tpeyrompimic Hackazs 1 https://m.edso0.ru/863f5014
[IpakTnueckas pabora
8 "Beruncienue BEposTHOCTEH ¢ 1 1 bubnunoreka [JOK
HCIIOJIb30BAaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GYHKIHHI 3J€KTPOHHBIX TaOIHIl"
I'eomeTrpuueckas BEpOSITHOCTb.
9 CrydaiiHplii BEIOOpP TOUKH U3 1 bubnuoreka [IOK
(GuUrypsl Ha IIOCKOCTH, U3 https://m.edso0.ru/863f5884
OTpe3Ka, U3 Jyr'd OKPYKHOCTH
10 I'eomeTpuueckas BEpOSITHOCTD. 1 bubnuorexa [IOK

CrydaiiHplii BEIOOpP TOUKH U3

https://m.edsoo.ru/863f5a50
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(GUrypsl Ha TIOCKOCTH, U3
OTpe3Ka, U3 Jyr' OKPYKHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
CnyyaiiHblil BBIOOP TOUKH U3

bu6mmoreka [{OK

11
(GUrypHI Ha TUIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpEe3Ka, U3 IyTU OKPY>KHOCTHU
I'eomeTpuueckas BEpOSITHOCTb.
12 Crny4aifHbli BHIOOpP TOYKH U3 bubnuorexa [JOK
(burypsl Ha IIOCKOCTH, U3 https://m.edso0.ru/863f5e10
OTpe3Ka, U3 IyTU OKPY>KHOCTH
HcnwiTanue. Ycnex u Heynayva.
13 Cepus UCIIBITaHHI IO TTIEPBOTO bubmmorexa [OK
p p https://m.eds00.ru/863f6162
ycrnexa
UcnwiTanue. Ycnex u Heynaya.
14 Cepus UCIBITAHUH 10 TIEPBOTO bubmiorexa HOK
p A P https://m.eds00.ru/863f6356
ycrexa
UcnwiTanue. Ycnex u Heynaya.
15 Cepus UCTIBITAHUHN JIO TIEPBOTO
ycrnexa
Ucnwitanusa bepnyiu.
16 BeposTHocTH COOBITHI B cEpHH bubmorera [JOK
p 5 p https://m.edso0.ru/863f64d2
ucnbiTaHuii beprynnm
Hcneiranusa bepnyiu.
. bubnuoreka [JOK
17 BepostHOCTH COOBITHI B cepuH
. https://m.edso0.ru/863f6680
ucnbiTaHui beprynamn
18 IIpakTuyeckas padora bubnuoreka [IOK

"Ucneirannsa beprymm"”

https://m.edsoo.ru/863f67de
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19 CrnyyaiiHas BeIMUYMHA U bubmuorexa [IOK
pacrpeieeHre BEpOsTHOCTEN https://m.edso0.ru/863f6b44
20 MareMaTH4ecKOoe OKUIAHUE U bubmmoreka [{OK
JUCIIEPCHS CIIY4alHOM BEIMYHUHBI https://m.edso0.ru/863f6da6
[IpuMeprl MaTeMaTU4ECKOTO
21 OKHUIaHUA KaK TEOPETUUECKOTO bubnmorexa LOK
p https://m.eds00.ru/863f6f86
CPEHETO 3HAYCHHMSI BETMIMHBI
29 [TorsTHE 0 3aKOHE OONBITNX bubmmoreka [{OK
qucen https://m.eds00.ru/863f72c4
23 N3mepenue BeposITHOCTEN € bubnuoreka [IOK
MTOMOIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [IpumeHenue 3aKoHa OOJBIINX bubnuoreka [JOK
qucen https://m.eds00.ru/863f7116
o5 O06o06meHre, cHCTeMaTH3aNs bubmuorexa [JOK
3HaHuil. [IpencraBienne naHHBIX https://m.edsoo.ru/863f783c
O0o001enue, cucTeMaTH3aIus
26 3HaHui. OnucareapHas
CTAaTUCTUKA
O0o001enue, cucTeMaTH3aIus
27 3Hanui. [IpencraBiaeHnue TaHHBIX bubmmorera [JOK
- Hpea A ) https://m.edso0.ru/863f893a
OmnucarenpHas CTaTUCTUKA
O0o001Ienne, cCuCTEMaTH3aIHUs
. . bubnuoreka [JOK
28 3HaHM. BepoaTHOCTH ciydaifHOTO
https://m.edsoo.ru/863f7ade
COOBITHS
O0001Ienne, cucTeMaTH3aIus
29 3HaHUM. BeposTHOCTH ciyyaliHOTO bubnunoreka [JOK

COOBITHUS. DIIEMEHTBI
KOMOHMHATOPHKH

https://m.edsoo.ru/863f7c9c



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
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c

O0001enue, cucTreMaTH3aIus

bubmuoreka [JOK

30 3HAHWUA. DJIEMEHTHI 1
https://m.edso0.ru/863f7e54
KOMOHMHATOPHKH
O0001enue, cucreMaTH3aIus
31 3HaAHUHN. DJIEMEHTHI 1 bubnuorexa [JOK
koMOuHaTopuku. CiydaiiHbie https://m.edso0.ru/863f8408
BEITUYHMHBI ¥ pacTIpeieIICHUs
O0006111EH1E, CHCTEMATU3ALIMS
. . bubnuorexa [JOK
32 3HaHui. CiyJaifHble BEJTMYUHBI 1 1
https://m.edsoo0.ru/863f861a
pacnpeneneHus
33 HroroBast KoHTpOJbHAS paboTa 1 bubmorexa TOK
https://m.edso0.ru/863f8b56
34 O0o001enue, cucTreMaTH3aIus 1
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
) BeposTHOCTB U cTaTUCTHKA
Uurate wuHGpOpMAHMIO, TPEACTABICHHYIO B Tabnumax, Ha
£ 1 IMarpaMMmax, TpEJICTaBIATh JaHHbIE B BHUJIEC TaONHIl, CTPOUTH
JyarpamMmsl (CTOJIOMKOBBIE (CTOI0UYAThIE) U KPYrOBbI€) IO MACCUBAM
3HA4YECHUI
55 OnwuceBaTh ¥ HMHTEPIPETHPOBATH PEabHBIC YHCIOBBIC JaHHBIE,
MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnonws3oBaTh  UIs  OMKWCAaHUS  JaHHBIX  CTaTUCTHYECKHE
5.3 XapaKTEPHUCTHKU: CpelHee aprudMeTHnIecKoe, Mearana, HanooJIbIee
Y HauMeHbIlIee 3HaYCHHU s, pa3Max
HNmets mpexacraBiaeHue o CaydyalHONM M3MEHUYMBOCTH Ha IMPUMEpax
5.4 1IeH, (U3MYECKUX BEIMYMH, aHTPOMOMETPHYECKHX TaHHBIX, UMETh
IPEJICTaBICHUE O CTATUCTUYECKON YCTOMUNBOCTH
8 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJLHOM NPOrPaMMbl OCHOBHOTI'0 001ero 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
W3BnekaTh U mpeoOpa3oBbIBaTh WH(GOPMAINIO, TPEICTABICHHYIO B
5.1 BUJEe TaONIuUL, AUarpamMm, rpaHKoB, NMPEICTABIATh JaHHbIE B BHUJE
TabauLl, JUarpamm, rpadukoB
OnuceiBaTh JJaHHBIE C TOMOLIBI CTATUCTMYECKHX IOKa3aTesei:
5.2 CpeIHMX 3HAUeHHH M Mep pacceMBaHMs (pa3Max, AMCIIEpCUs U
CTaHJAPTHOE OTKJIOHEHHE)




53 HaxoauTh 9acTOTHl YUCIIOBBIX 3HAYEHUH U 9aCTOTHI COOBITHI, B TOM
' YHUCJIe M0 pe3ysibTaTaM U3MEpPEeHUN U HaOJI0IeHUM
Haxomuth BEpOSITHOCTH CilydallHBIX COOBITUM B OIBITAaX, 3Had
5.4 BEPOSITHOCTH 3JIEMEHTApPHBIX COOBITHI, B TOM 4HCJIE B ONbBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUAMHU
£ 6 Hcnonw3oBath  rpaduyeckue  MOJENW:  JCPEBO  CIyYaiHOTO
' SKCIIEPUMEHTA, AUarpamMmbl Diljepa, YUCaoBas rnpsmas
OnepupoBaTh MOHITHSAMHU: MHOYXECTBO, MOJMHOKECTBO; BBITOJIHATh
56 omepanuy  HaJ MHOXECTBaMH: OObEOUHEHHE, IepecedeHue,
' JOTIOJIHEHUE;, TIEPEUYHCIIATh DSJEMEHTHl MHOXECTB, MPUMEHSTH
CBOICTBAa MHOKECTB
Ucnonb3oBath rpaduueckoe NpeAcTaBI€HUE MHOKECTB U CBs3EH
5.7 MEX/Ty HUMH JJIs1 ONUCAHUS MPOIECCOB U SBJICHUM, B TOM YHCJIC TIPU
PELIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX MIPEIMETOB U KYpPCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsIeMoOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJabTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekars u npeoOpa3oBbIBaTh MHGOPMAIUIO, TPEIACTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHHMKAX B BHJE TaOMuWIl, auarpamm, rpaduKoB,
IPEJCTAaBISTh JaHHBIE B BUJE TaOIUII, AUArpaMmm, rpadukoB
£ 5 Pemats 3aaun opraHiu30BaHHBIM 11epeOOPOM BapUaHTOB, a TAKXKE C
. UCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHII U METO/IOB
Hcnonp3oBarh oOmNucaTeabHbIE XapaKTEPUCTHUKUA JUIsI MacCHUBOB
5.3 YUCJIOBBIX JAaHHBIX, B TOM YHUCJIE CpPEIHHUE 3HAUYECHHUS U MEpbI
pacceuBaHUs
£ 4 HaxonuTh 4acTOThI 3Hau€HUN M YACTOTHI COOBITHS, B TOM UHCIE
. MOJIL3YSCH pe3ybTaTaMU MPOBENEHHBIX U3MEPEHUN U HAOIIOACHUN
- Haxonuth BepoATHOCTH CITy4ailHBIX COOBITHI B M3yYEHHBIX OTBITAX,
. B TOM YHUCJIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU 3JI€MEHTapPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUI 0 MEPBOTO ycIieXa, B Cepusix

ucnblTaHui bepHynim

HNMets npencraBiieHHE O CIIy4allHOW BEJIMYMHE W O PacIpeleieHUuU

5.6

BEPOSTHOCTEH

Nwmets mipeacTaBieHre 0 3aKOHE OOJIBIIUX YUCEN KaK O MPOSBICHUU
o.7 3aKOHOMEPHOCTH B CIIy4alHOW H3MEHYMBOCTM M O POJIM 3aKOHA

OOJIBIINX YKCEN B IPUPOJE U OOLIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 BepostHOoCTh U cTaTHCTHKA
[IpencraBnenue JaHHBIX B BUJIE TAOIUI, AMArpaMM, rpapukoB. 3anoJHEHNE
TabJIUL, YTEHUE U MOCTPOEHHUE TuarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) U
5.1 KpyroBblx). YreHue rpaukoB peanbHbIX MpoleccoB. M3BiedeHue
“HpOpMAIIUU U3 JUArpaMM M TaOJIMIl, WCTOJh30BAaHME M WHTEPIpPETALIHS
JTAHHBIX
OnucarenpHasi CTaTHCTHKA: cpelHee apudmeTnyeckoe, MeAuaHa, pa3max,
5.2 HauOoJIbIlIeE ¥ HAaWMEHBINEe 3HAYCHUs Ha0Opa YHCIIOBBIX JAHHBIX.
[Tpumepsl citydailHON U3MEHUYUBOCTH
CrnyyaitHblil SKCiepUMEHT (OTBIT) U ciaydaiiHoe coObiTue. BeposTHOCT U
5.3 gacToTa. Pojb MajoBEepOSATHBIX U MPAKTHYECKH TOCTOBEPHBIX COOBITHI B
npupoe u B oduiectBe. MoHeTa 1 urpaibHasi KOCTb B TEOPHUH BEPOSITHOCTEM
I'pad, Bepmmna, pedpo. Crenens BepmnHbl. Yncno pédep m cymmapHas
54 creneHb BepiuH. [Ipeacrasnenue o cesznoctu rpada. Lenn u mukisr. [Tyru
' B rpadax. OO0xom rpada (sinepoB myTh). IlpencraBienue 00
opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpadon
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUarpaMM, IpapuKkoB
55 MHOX€eCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu Haj
' MHO’KECTBaMU: 00bEIMHEHNE, TIepeceueHune, JOTIOTHEHHE
£ 3 CpoiicTBa  omepauuid  HajJ  MHOXKECTBAMH: MEPEMECTUTENBHOE,
. COYETATENIbHOE, PACTIPEAECIUTENbHOE, BKIIFOUEHUS
£ 4 Hcnonb3oBanue rpaguueckoro MpencTaBICHHUs MHOXECTB JIsi OMUCAHHS
' peanbHBIX MPOLIECCOB U SBJICHUM, MPU PELICHUU 3a/1a4.




55 N3mepenue paccenBaHus JaHHBIX. JlMcriepcHus U CTaHIAPTHOE OTKIOHEHHUE
' YHCI0BBIX HaOOpoB. /lnarpamma paccenBaHus
DOneMeHTapHbIe COOBITHS chnydaiiHOro ombita. CiiydaiiHbie COOBITHS.
56 BepostHocTti coObiTuii. ONBITEI ¢ PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMHU
. coObiTusiMu. CriydaiiHblii BbIOOp. CBSI3b MEXIy MAaJOBEPOSITHBIMU U
IPAKTHUYECKU JJOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
JlepeBo. CBoiicTBa JA€pEBbEB: E€AMHCTBEHHOCTb IIyTH, CYLLECTBOBAaHUE
5.7 BHUCSYEH BEpIIMHBI, CBA3b MEXKJY YHCIOM BEPIIMH W YUCIOM pEOEp.
[IpaBuno ymHoxenus. Pemenue 3aau ¢ nomonibio rpagon
[IpotuBononoxubie coObiTHs. [uarpamma Oiinepa. OObeauHEHHE U
5.8 nepeceueHne coObITHil. HecoBmecTHbie coObITHs. PopMmyna CIOXKEHUS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposTHOCTB. [IpaBriio ymHOKeHus. He3aBucrumMbie coObITHS
[IpencraBnenune »skcrnepuMeHTa B BHJE JepeBa. Pemnienwe 3anad  Ha
5.10 HAax0’KJICHHE BEPOSITHOCTEN C IIOMOIIIBIO JIEPEBA CIIyHalHOTO SKCIIEPUMEHTA,
JuarpaMm Duiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposTHOCTb M cTaTHCTHKA
IIpencraBnenue qaHHBIX B BUJIE TAONHUL, AUAarpamMm, rpauKoB, UHTEPIIpETALUs
5.1 JTaHHBIX. UTeHHE M MOCTpOEHUE TaOJIHII, TUarpamm, rpaduKoB MO peaTbHBIM
JTAHHBIM
5.2 [TepecTtanoBKH U aKTOpHAT
5.3 CoueTaHus U YUCIIO COUYETaHUN
5.4 Tpeyronsauk [Tackans. Permenue 3a1au ¢ UCoIb30BaHMEM KOMOUHATOPUKU
EE I'eomerpuueckass BeposTHOCTh. CiydallHBIH BBIOOP TOYKM M3 (PUTYpHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
5.6 Hcneitanue. Yenex u Heynada. Cepus UCIIBITAHUN 10 NIEPBOTO ycHexa
57 Cepus ucnbiTannii bepryniau. BepositTHocTH cOOBITHII B CepUM HCIIBITaHUI
. bepnymin
5.8 CrnyyaiiHas BEIMUYMHA U PACIPEEIIEHUE BEPOATHOCTEN




MaremMaTHu4eckoe OXKHNIaHUC U OUCIICPCUA. HpI/IMepBI MaT€MaTu4d4CCKOro

> 0>KMJIaHHS KaK TEOPETUYECKOI0 CPEIHErO 3HAYCHUS BEJIUYNHBI

510 MareMarnueckoe OXHUIAAHUE WM JUCHEPCUS CIyYalHOM BEIMYMHBI «UHUCIIO
. YCIIEXOB B CEPUU UCIbITaHMI bepHym»

511 [Tonsatue o 3akoHe OoJsblIUX yucen. M3mepeHune BeposSTHOCTEH ¢ MOMOIIBIO

yacToT. PoJib 1 3HaueHue 3akoHa OOJIBIINX YMCEIl B IPUPOJE U O0IIECTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsieMmble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBarb IMOHATHSAMHM: MHOXECTBO, IIOJIMHOKECTBO,
orepanuy HaJl MHOYKECTBAMHU; YMEHHUE ONEpPUPOBaTh MOHATUIMU: TIpad,
CBSI3HBIU rpad, JepeBo, LUK, IPUMEHSTh UX IPU PELICHUH 3a/1a4; YMEHHE
HCI0JIb30BaTh TpauuecKoe IMpeACTaBICHHUE MHOXKECTB ISl ONMCAHUSA
peaJIbHBIX MPOIIECCOB U ABJIEHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
MIpEAMETOB

YMeHne omnepupoBaTh MOHATHAMM: OINPEIEICHUE, aKCHOMa, TEeopeMa,
JI0Ka3aTelIbcTBO; YMEHHME pACIO3HAaBAaThb WCTHHHBIE W JIOXKHBIE
BBICKAa3bIBaHUS, IPUBOAUTH IPHUMEPbl M KOHTPIPUMEPHL, CTPOUTH
BBICKa3bIBAHUS U OTPHIIAHUS BBICKA3bIBaHUI

VYMmenne ONICpHUpPOBATH IMOHATUAMU:. HATYPAJIBHOC YHUCIO, IIPOCTOC U
COCTaBHOE YHUCIIO, IeTMMOCTh HATYPAJIbHBIX YHCEIl, IPU3HAKH JIETUMOCTH,
1Ie7I0€ YKCII0, MOAYJIb YHCIIa, OOBIKHOBEHHAS IPOOb M ACCITHYHAS APOOD,
CTaHJAPTHBIN BUJI YUCIIA, PALIMOHAIBHOE YHCIIO, UPPALMOHAIEHOE YHCIIO,
apuMETUYECKU KBaJPAaTHBIA KOPEHBb; YMEHUE BBITIOTHATH JCUCTBUS C
YHClIaMU, CPAaBHUBATh M YHNOPAJOYMBATH YMCIIA, MIPEJICTABISTh YHUCIa Ha
KOOPJMHATHOM MPSAMOM, OKPYIJISATh YMCIIA; YMEHUE JeaTh MPUKUIKY U
OIICHKY pe3yJibTaTa BHIYHCICHUN

YMeHue onepupoBaTh MOHSATUSMHU: CTENEHb C ILENbIM IOKa3aTeseM,
apumMeTnyecKuil KBaJpaTHBI KOPEHb, MHOTOWIEH, airedpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOM CTereHu OoJibIie
€IMHUILIBI; YMEHUE BBITIOJHATH Pacu€Thl 1Mo (opMyiam, Mpeodpa3oBaHUs
HENbIX, TPOOHO-PAIMOHANBHBIX BBIPAKEHUN W BBIPAKEHUU C KOPHSIMH,
pa3ioXKeHNue MHOTOUJICHA HA MHOYKUTENH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM
(hopMyI pa3HOCTH KBaIpaTOB U KBaJIpaTa CyMMbl U Pa3HOCTH

YMeHue OIICpHUPOBATh IMOHATHUAMU: YHUCIOBOC PABCHCTBO, YPABHCHHUC C
O,Z[HOI>'I nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHE PpCUIATb JIMHENHBIE H KBaJApaTHBIC YpPAaBHCHMH, ,[[pO6HO'
paduOHAJIBHBIC YPABHCHUA C OJIHOM HepeMeHHOﬁ, CUCTCMbI IBYX
JIMHEMHBIX ypaBHeHI/II\/’I, JIMHENHBIE HCpaBCHCTBA W HUX CHUCTCMBI,
KBaApaTHBIC U ,[[pO6HO'paI_II/IOHaJ'IBHBIC HCPaBCHCTBA C OJIHOM nepeMeHHoﬁ,
B TOM YHUCJIC ITPpU PCUHICHUU 3a/1a4 U3 APYIrUX MMPEAMETOB U MMPAKTHUYCCKUX
3ala4; YMCHHUC HUCIIOJIb30BAaTh KOOPANMHATHYIO IMPAMYIO U KOOPAHHATHYIO
IIJIOCKOCTB JJIsA I/I306pa)KCHI/I${ peIJ_ICHI/Iﬁ ypaBHCHI/Iﬁ, HCEPABCHCTB U CUCTEM




YMeHue onepupoBaTh MOHATHIMU: (GYHKIUS, rpaduk (yHKIUH, HYIU
(GyHKIMH, TPOMEXKYTKA 3HAKOTIOCTOSHCTBA, MPOMEKYTKA BO3PACTAHMUA,
yObIBaHUs, HauOoJblIee M HaWMEHbIIEe 3HAYCHUS (DYHKIHMU; yMEHHUE
ONEpPHPOBATh MOHATUSAMH: TpsAMas MPONOPLUUOHAIBHOCTb, JIMHEHHAS
GbyHKuuMs, KBagpaTudHas QYHKIHS, oOpaTHas MNpPOTNOPLUHUOHAIBHOCTD,
napabosia, runepooIa; yMeHne CTpouTh rpaduk (yHKINH, HCIIOIB30BATh
rpaduKy JUISL OTIPEICICHUsT CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, LIS
pelieHus 3a7a4 W3 JAPYTUX YYEOHBIX IMPEIMETOB M PEATbHOW JKU3HWU;
yMEHHUE BBIpaXKaTh (POpPMyIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMeHme OIICpUpOBATH IIOHATUSAMMU. IIOCJIEJOBATCIIBHOCTD,
apudmernyeckas 1 reoMeTpudeckasl Mporpeccuy; yMEHUe MCIO0JIb30BATh
CBOMCTBA MMOCJIEOBATEIBLHOCTEN, (POPMYIIBI CYMMBI U OOILEro YieHa Ipu
pelIeHny 3ajad, B TOM YHUCIE 3ajad U3 APYruX y4eOHBIX MPEIMETOB U
pEaTbHOM )KU3HU

YMeHue pemath 3ajaui pa3HbIX TUIIOB (B TOM YKCIIE Ha MPOIEHTHI, I0JIH
U 4acTH, ABM)KEHHE, paboTy, LIEHY TOBApOB U CTOUMOCTb MOKYIIOK M YCIIYT,
HaJoru, 3afadyud M3 oO0JacTu YHpaBlIE€HUS JUYHBIMU U CEMEWHBIMU
(uHaHCaMM); yMEHHE COCTABJIATh BEIPAXKEHUS], YDaBHEHHU S, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 33Ja4M, HCCIIEIOBATH IMOJYyYEHHOE pELICHUE H
OLIEHUBATh MIPABJIONOA0OHOCT NOJIYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBath NOHATHIMHE: (PUTYpa, TOUKA, OTPE30K, IpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYTOJBbHHK, TPEYTOJIbHUK, PaBHOOCIPCHHBIH WU
PaBHOCTOPOHHUI  TPEYrOJIBHUKH,  TPSIMOYTOJIBHBIA  TPEYroJIbHUK,
MeanaHa, OMCCEKTpHCa W BBICOTA TPEYrOJbHHUKA, YETHIPEXYrOJbHHK,
napajiesiorpaMMm, — poMO,  TPSIMOYTOJBHUK,  KBaApar,  Tparerus;
OKPYXXHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPaHCTBCHHBIMH
(burypamu; yMeHHe peliaTh 3a1a4u, B TOM YUCIIC U3 TOBCETHEBHOM YKHU3HH,
Ha HAXOXXJCHHE I'eOMETPUYECKHX BEJIMYUH C NMPUMEHEHUEM H3yYCHHBIX
CBOMCTB uryp u (HhakToB
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YMeHue omnepupoBaTh TMOHATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEePHEHANKYISPHOCTD MPSMBIX, YTOJI
MEXIy MPSMBIMHU, TMEPHEHAUKYISpP, HAKIOHHAsA, MPOEKLHs, Moj00ue
¢buryp, nmogoOHbIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCHTEIHHO TOYKH U
OpsIMOM; yYMEHHE paclio3HaBaTh PABEHCTBO, CUMMETPHIO H Moja00ue
¢buryp, napayuienbHOCTb U MEPIEHIUKYIIPHOCTD NPSIMBIX B OKPYXKAIOLIEM
MUpe
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YMmenue OIICpHUPOBATh MOHATUAMU: TJIMHA, PACCTOAHUC, YI'OJI (BCJ'II/I‘-II/IHa
yriia, CMHYC U KOCUHYC YyIJia TPCYTOJIBHI/IKa), mjiaomaab, YMCHUEC OLICHUBATDb
pa3MEpbl MPEAMECTOB U 0OBEKTOB B OKpyXarwmemM MHpe; YMCHHC
IMPUMCHATDH (I)OpMyJ'II)I nepuMeTpa U miomaan MHOTOYT'OJIbHUKOB, NJIMHBI
OKPY’KHOCTHU n iomaaun Kpyra, o0bema MpAMOYT'OJIbHOT'O
HapaJiieJICrIicaa, YMCHHC MPUMCHSITH IMPpU3HAKA PaBCHCTBA
TPECYroJIbHUKOB, TCOPEMY O CYMMC VYIJIOB TpPCYroJibHUKA, TCOPEMY




[Mudaropa, TPUTOHOMETPUYECKUE COOTHOIICHHUS IJISi BHIYUCICHUS JUINH,
pacCTOSIHUMI, TII0IIAAeH
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YMmenue u300pakaTh IUIOCKHE (QUTYppl W WX  KOMOHMHALUH,
MPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB W  JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WIIH
CHMBOJIbHOMY OIHCaHHIO
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YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYIOJIbHAs CUCTEMa KOOp/UHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA
YHUCIIO, CKAJAPHOE IIPOM3BEACHHUE BEKTOPOB; YMECHHME HCIIOJIb30BATh
BEKTOPBI ¥ KOOPJMHATHI JJIsl IPE/ICTABICHUS JAHHBIX U PEIICHU 3a/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEabHOM KU3HU
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VYMmenne OINCpHUPOBATH TIOHATHUAMM: CTOJIOMKOBBIE U KPYIrOBEIC JUarpaMMBbl,
Tabmuipl, cpeaHee apudMeTHYecKoe, MeauaHa, Haubosblliee |
HaMMEHbIIee 3HAUeHUs, pa3Max YHCIOBOTO Habopa; yMEHHE H3BJICKATh,
WHTEPIPETUPOBATH M MPEOOPA30BhIBATH HHPOPMAIIHIO, TTPEICTABICHHYIO
B TaOJIMIaX M HA TMarpaMMax, OTPa)karolllyl0 CBOMCTBA U XapaKTEPUCTUKH
pEATbHBIX TPOIECCOB U SBJICHUW;, YMEHHE PacIO3HABATh W3MCHUYHBHIC
BEJINYHUHEI B OKPYXKAIOIIEM MUpE
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YMeHue omnepupoBaTh MOHATHSMHU: CIIyYallHBIM ONBIT (CiydyalHBIN
9KCIIEPUMEHT), JJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  MCXON)
CJIy4ailHOTO OIIBITA, CIy4aifHOE COOBITHE, BEPOSITHOCTh COOBITHS; yMEHUE
HaxXOJUTh  BEPOSATHOCTH  CIy4alHBIX COOBITHUH B  ONBITax C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITHAMMU; YMEHUE pelIaTh 3aJauu
METOJIOM OpPraHM30BAHHOTO Mepedopa M € MCIOJIb30BAaHHMEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OLIEHUBAaThb BEPOATHOCTH pEaJbHBIX COOBITUH U
SIBJICHUH, TIOHUMAaTh POJIb IIPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITUH B OKPYXKAIOLIEM MHUpPE M B JKU3HHU; 3HAKOMCTBO C IOHITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCENl M €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX
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YMeHue BIOUpaTh IMOIXOAIIUN U3YYCHHBI METOT U1 PEIICHUS 3a1a4H,
MPUBOAWTH IPUMEPHl MaTEMAaTHUECKHX 3aKOHOMEPHOCTEH B MPUPOJIC U
KU3HU, PAcHoO3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
OTIHMCHIBATh OTJENIbHBIC BBIJAIOIIMECS PE3YJIbTaThl, MMOJYUYEHHBIE B XOJIE
pa3BUTHA MAaTEMATHKHU KaK HayKH, IPUBOAUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON ¥ BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D9

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUSA

1 Yucna v BIYKCICHUS

1.1 HarypanbsHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 OOBIKHOBEHHBIC U JECCATUYHBIC IPOOH, MPOIEHTHI, OECKOHEYHBIC MEPHOANICCKIEC
' apoou

1.3 PanmonanbeHblie yncna. ApudmMerndeckue onepanuy ¢ palMoOHaIbHBIMU YUCIIaMU

14 JeiictButenbHple uYncia. ApuPMETHYECKHE ONEpali C JACUCTBUTEIBHBIMU
' YHCIIAMA

15 [TpuGnmkEHHbIE BBIYMCIICHUS, TIpaBWJIa OKPYIJICHHs, NUPUKHIKA M OICHKA
' pe3yabTaTa BEIYUCICHUN
2 AnreOpandecKue BBIPaKSHHS

2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )

99 Crenenp c uenbiM mnokaszateneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTelieM.
' CaoiicTBa cTeneHn

2.3 MHorouieHs!

2.4 Anrebpaundeckas 1po0b

95 ApubmMeTnuecknii KOpeHb HaTypaidbHOU cTeneHu. JleiicTBUs ¢ apupMETHIECCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHHs 1 HEpABEHCTBA

31 Henble u apoOHO-panMoHanbHbIE ypaBHEHHsA. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHU

3.9 Ienble u OpoOHO-panMOHalbHBIE HepaBeHCTBA. CHUCTEMbl M COBOKYIHOCTH
' HEPABEHCTB

3.3 Penrenue TeKCcTOBBIX 3a1a4
4 YucnoBble MOCae10BaTENbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 334aHUS TIOCIIE0BATEIbHOCTEN

4.2 Apudmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia CI0KHBIX IPOLIEHTOB
5 OyHKIMH

Oynkiys, cnocoOsl 3a1anus Gynkuuu. ['paduk Gynkuuu. Ob1acTh onpeneneHus u

51 MHO>KecTBO 3HaueHnH QpyHkuu. Hynu pynxum. I[IpoMexyTKu 3HaKOMOCTOSIHCTBA.

o IIpoMexxyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHHUMYMBI (YHKIIUH.
HauOoubiiee u HanmeHblee 3HaYeHUE (PYHKIIUU HAa TPOMEKYTKE

6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH

6.1 KoopaunaTnas npsmas

6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus




7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOTroyroJpHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHoCcTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






