MNOSACHUTEJIBHAS 3AITUCKA

B coBpemeHHOM ITU(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUHN, TaK U UX POJIM B 0Opa30BaHUH,
HE00X0MMOM KaxkaoMy uenoBeky. Bospacraer uucio npodeccuil, npu oBiaaieHUH KOTOPHIMU
TpebyeTcst xopouiasg ©0a3oBas IMOATOTOBKAa B OOJACTH BEPOATHOCTH W CTATHUCTUKM, Takas
NOJATOTOBKA BaKHA JUISI MPOJOIDKEHHS OOpa30BaHMsI W JUISL YCIEIIHOM HpodeccCHOHaIbHON
Kapbephl.

Kaxnplii 4enoBek MOCTOSHHO NPUHMMAET PEIIEHUS HAa OCHOBE HMEIOIIMXCS Yy HEro
JAHHBIX. A 11 OOOCHOBAHHOI'O NPUHATHS PELICHHUS B YCIOBUSAX HENOCTAaTKa WM H30BITKA
uH(pOpMallMM HEOOXOJMMO B TOM YHCIE XOpOIIO Cc(HOpMHpPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

VIMeHHO 1O3TOMY OCTpPO BCTaja HEOOXOAMMOCTh C(OPMUPOBaTH y OOYyUarOIIMXCS
(YHKLUMOHAJIBHYI0 TIPAMOTHOCTb, BKIIOYAIOLIYI0 B ce0f B KauecTBe HEOThEMJIEMOM
COCTAaBISIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(POPMAIHUIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OpMax, IOHMMATh BEPOATHOCTHBIM XapakTep MHOI'MX
peabHbBIX MIPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEHUIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM IpUHLUUIAMHU cOOpa, aHaiuM3a u
NPEICTaBICHNS JTaHHBIX W3 Pa3IMYHBIX cep XU3HU OOIIECTBA W TOCYJapCTBa MPHOOIIAET
oOyJaromuxcst K OOIIECTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH DPa3BHBAET
HaBBIKM OpraHM3aluu nepebopa M NoJCcuéTa 4Yucllia BapUAaHTOB, B TOM YHCJE B HPUKIIAJHBIX
3ajjayax. 3HAKOMCTBO C OCHOBAaMHU Teopuu rpadoB co3gaét maremaTHyecKuil GyHIamMeHT ams
dopMupoBaHUs KOMIIETEHIMKA B oOiacT WHPOpMATUKH W 1H(POBBIX TexHoJormid. Ilpm
U3YYEHUHU CTaTUCTUKM W BEPOATHOCTH OOOralllaloTCs MPEJCTaBICHHUs] OOYyYaroIUXcs O
COBPEMEHHOM KapTHMHE MHUpa U METOJaxX €ro MccieloBaHMs, (opMupyercs MOHMMaHUE POJIU
CTaTUCTHKM KaK HCTOYHUKA COLIMAIBHO 3HAUYMMON HH(POPMALUU M 3aKJIAJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTrBercTBUM € JaHHBIMH LENSMH B CTPYKTYpe IpOrpaMMbl Y4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOIO OOIIEro o0pa3oBaHMs BBIJCIEHBI CIENyIOIIUE
coJiepKaTeNbHO-MeToAuYecKre TuHuu: «[IpeacraBienne JaHHBIX U ONUCATEIbHAs CTAaTUCTHUKAY,
«BeposTHOCTBY, «DIeMEHThl KOMOMHATOPUKNY, «BBenenne B Teopuro rpadosy.

Copnepxanue nuHun «lIpencraBieHne JaHHBIX W ONHUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOpPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uHpOpMallUY, TpeACTaBI€HHOW B TabnuIax, Ha JguarpaMMax M rpadukax, 10 cOopa,
MPEJICTAaBICHUS U aHAIN3a JIaHHBIX C UCIOJIb30BAaHUEM CTAaTUCTUYECKUX XapaKTEPUCTUK CPEIHHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOyyaroluecss y4arcs CUMTHIBATh M WHTEPIPETHPOBATH
JlaHHBIE, BBIIBUIaTh, apryMEHTUPOBAaTb U KPUTHKOBATh MPOCTEMILINE T'MIIOTE3bI, Pa3MbILUIATH
HaJl (haKTOpaMH, BBI3BIBAIOIIMMHU U3MEHUMBOCTD, U OLIEHUBATh UX BIUSHHE HA pacCMaTpUBaeMble
BEJIMYMHBI U MTPOLIECCHI.

WHTYyUTUBHOE  TIpPEACTAaBICHHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBaHUE
3aKOHOMEPHOCTEN M TEHACHLMHA CTAaHOBUTCS MOTHBUPYIOLIEW OCHOBOM JJI M3Y4YEHHs TEOpUU
BEPOATHOCTEW. boiplioe 3HAaYeHHE MMEIOT NPAKTUYECKUE 3a/JaHHs, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIESIMHU.

[ToHsiTe BEPOSATHOCTH BBOJUTCS Kak Mepa MpaBaonoaolus ciydailHoro coowitus. Ilpu
U3y4eHHH y4eOHOro Kypca oOy4aromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMHI METOJIaMH BBIUMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX DKCHEPUMEHTAX C PABHOBO3MOKHBIMM JIEMEHTAapHBIMU HCXOJIaMH,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee cloKHble 3ajaud. B



y4eOHBIM Kypc BXOJAT HadajJbHbIC MPEICTABICHHUS O CIyYalHBIX BEJIWYMHAX U UX YHMCIOBBIX
XapaKTEpUCTHKAX.

B pamkax y4eOHOT0 Kypca OCYyIIECTBISETCS 3HAKOMCTBO 00YHaIOIIMXCS C MHOKECTBAMH U
OCHOBHBIMM OIl€pallisIMA HaJl MHOXECTBaMH, PacCMaTpUBAIOTCS MPUMEPbl NPUMEHEHUs IS
peleHus 3ajad, a TaKKe MCIOJIb30BaHUs B JAPYrMX MaTeMaTHMYECKUX KypcaX M y4eOHbIX
peaMerax.

B 7-9 xiaccax usywaercs yueOHBIM Kypc «BeposTHOCTh M CTaTHCTHKa», B KOTOPBIH
BXOZAT pazfensl: «llpeacraBieHne AaHHBIX W ONUcCATeNIbHas CTAaTUCTHUKa», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPUKMNY, «BBeZieHne B TEOpUIO IpadoBy.

Ha u3ydenue ydueGHOro Kypca «BeposSTHOCTh W cTaTHCTHKa» oTBoAMTCs 102 uvaca: B 7
kiacce — 34 vaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 gac B Hezeno), B 9 kinacce — 34 yaca
(1 gac B HEnEIMIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBinenue NaHHBIX B BHUJAE TaOuul, auarpamm, rpadukoB. 3amnoiHEHHE TaOJHil,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTOIOUKOBBIX (CTONOYATHIX) U KPYTOBBIX). UTeHne rpadukoB
peanbHBIX TMporeccoB. V3pnedeHue MHPOPMALUU U3 JUArpaMM W TaOJIHIl, MCIOJIB30BaHHUE U
UHTEPIIPETALNS TAaHHBIX.

OnucarenbHas CTaTHCTUKA: CpeiHEe apuMeTHUUecKoe, MeuaHa, pa3Max, Haubombliee u
HaMMEHbIIIee 3HAaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IpruMepsl ciydailHON H3MEHYHBOCTH.

CrnyuyaliHbpll SKCIIEPUMEHT (OIBIT) U cllydaiiHoe coObiTHE. BeposTtHOCTh 1 yactoTa. Ponb
MaJIOBEPOATHBIX M MPAKTHUECKU JOCTOBEPHBIX COOBITHI B mpupojie u B obmiectBe. MoHeTa U
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, Bepmuna, pedpo. Crenens BepiuHbl. Yncino pédbep u cyMmapHas CTEeHb BEPIITUH.
[TpencraBnenne o cszHoctu rpada. Lenu m nukiel. Iyt B rpadax. O6xon rpada (3inepon
nyTh). [Ipencrasnenue o6 opueHTHpoBaHHOM rpade. Perenne 3anau ¢ momoribio rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUJIE TaOIUL, TUarpaMm, rpaguKkos.

MHOXecTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepauuu HaJl MHOXECTBAMU:
o0beMHEeHHe, IepecedyeHue, gonojgHeHue. CBOMCTBa omepauuii  HajJ  MHOXKECTBAMHU:
[IEPEMECTUTEIIBHOE, COYETATEeNIbHOE, paclpeleauTeNbHoe, BKIoueHus. lcnonb3oBaHue
rpadu4IecKoro MpeICTaBICHUs] MHOKECTB IS ONMCAHMS PEaJbHBIX MPOIECCOB U SIBICHUH, MPU
peLIeHUH 3ajay.

N3mepenue paccenBaHus JaHHBIX. Jlucrepcuss M CTaHAAPTHOE OTKJIOHEHHWE YHCIIOBBIX
HabopoB. JluarpaMma paccenBaHHUs.

OnemMeHTapHble COObITHS ciiydaiiHOro omnblta. CiywaiiHele coObiTus. BepositHocTn
coObITHH. ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH. CiydaliHbIN BBIOOD.
CBsi3b MEXJy MaJlOBEpOATHBIMU M TMPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMHU B HPUPOJE,
oOLIeCTBE U HayKe.

JlepeBo. CBoiicTBa 1€peBbEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXJly YHUCIIOM BepIIMH W yuciaoM pédep. IlpaBuno ymHokeHus. Pemenue 3amau c
HOMOIIBIO TpadoB.

[IpotuBononoxusie coObITHsA. [uarpamma Oitnepa. OObeauHEHHE U TEpeceUCHUE
coObiTuii. HecoBmecTHble coObiTHs. @Dopmyna ClOKeHHS  BEpOSTHOCTEH. YcCioBHas
BeposATHOCTb. [IpaBuio ymHoxxenus. HezaBucumsle coobitus. IlpencraBienue sxcrnepumMenTa B
BUJE AcpeBa. Pemenue 3ajady Ha HaXO0XKJIEHUE BEPOATHOCTEW C MOMOIIBIO JEPEBa CIy4alHOro
AKCIIEPUMEHTA, THarpaMm Jiiepa.

9 KUIACC

[IpencraBieHre AaHHBIX B BHJE TaONHUL, AUarpamm, rpaukoB, HHTEPIPETALHs JTaHHbIX.
YreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM JIaHHBIM.

[lepecranoBku u ¢akropuan. Coderanuss u uuciao codyeranuid. TpeyronapHuk I[lackans.
Pemienue 3a1a4 ¢ UCMoIb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BeposTHOCTb. CirydaiiHbIii BBIOOp TOYKM M3 (UIyphl HA IUIOCKOCTH, U3
OTpE3Ka U U3 IyTH OKPYKHOCTH.



UcnpiTanue. Ycenex u Heynada. Cepust HCOBITaHUM 10 TiepBOro ycrnexa. Cepusi UCIIbITAHUI
Bepuymnnu. BepositHocTH cOOBITHIA B cepuy UcTbITaHUi bepHyIm.

CrnyualiHas BEIMYMHA M pACIpENEICHHE BEpOSATHOCTEM. MareMaTuueckoe OXHIaHuE U
mucnepeus. [Ipumepel MareMaTH4ecKoro OXHAAaHUA KaK TEOPETHYECKOrO CPEIHEro 3HA4eHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAAHUE U JUCIIEPCUS CIydYallHOW BEIMYUHBI «YUCIIO YCIIEXOB B
CepUH UCHBITAHUN bepHym».

[TonsiTue o 3akoHe GombIINX yucel. Mi3MepeHne BeposTHOCTEH ¢ MOMOIIBIO 4acToT. Ponb
Y 3Hau€HHE 3aKOHa OOJIBIINX YKCEN B IPUPOJE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTD MU CTATHUHCTHKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHMS IMPOTrpaMMbl y4deOHOro kypca «BepostHocTh U
CTaTUCTUKA» XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY M HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCHUMCKMX MATEMaTUKOB H POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTUXKEHHUH B IPYTUX HAyKax W MPUKIaTHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO 0oO0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHMXKEHUMN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUAIIOB B JEATEILHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEl
JKU3HM JIJIs1 YCTIETHOM Mpo(deCcCHOHATBHOM EeATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILIMOHAIBHOMY M JCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHU, PacCyKIEHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YENOBEKa, MPUPOABI U OOIIECTBAa, MOHMMAaHHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTCHINIMMH HaBbIKAMHU
HCCICA0BATCILCKOM eI TEIbHOCTH,

6) ¢usnueckoe BocnuTaHWe, (GopMHpoBaHHMe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pOBOE MHUTAHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3agad B 00JacTu
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX



HOCJEACTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
npoOJeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIMMCS YCJIOBUAM COLMAJIBLHON ¥ NPUPOIHOM CpeAbl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/ied, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIETCHIIUHN W3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOpMyIHpOBaTh UAEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTBI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHCE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPeOylOLUIl KOHTPMEp, KOPPEKTHPOBAaTh INPHUHUMAEMble pEIIEHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

® BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKU MaTEMAaTHYECKHX OOBEKTOB,
NOHATHH, OTHOIICHWHA MEXAY MOHATHIMH, (OPMYIHUPOBATH OMPEACICHUS MOHSATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KJIacCU(UKALMU, OCHOBAHUS JAJIs1 0000ILEHHs U
CpaBHEHMsI, KPUTEPUH [TPOBOIUMOI0 aHAIN3a;

® BOCIPUHHUMATH, (pOpMyTupoBaTh W TPeOoOPa30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NMPOTUBOPEUNS B (PaKTax,
JAHHBIX, HAONIONEHUSX M YTBEPXKACHUSAX, NpearaTh KPUTEPUU IS BBISIBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IpsMBbIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIbHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTEeMaTH4YeCKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BbIOMpaTh cHoco0 pemnieHUs ydeOHOW 3anayu (CpaBHUBATh HECKOJBKO BapHaHTOB
peteHusi, BEIOMpaTh Hanbosee MOIXOMANINA C YIETOM CaMOCTOSITENIEHO BBIIEIEHHBIX
KPUTEPUEB).

ba3oBrble ncciienoBare/bCKue N1eHCTBHA:

® UCMOJB30BAaTh  BOMPOCHI  KaK  HCCIEAOBATENLCKUH  MHCTPYMEHT  IO3HaHUS,
(bopMynHupoBaTh BONPOCH], (GPUKCUPYIOIIKNE TPOTUBOPEUHE, TPOoOIeMy, CaMOCTOSITEIbHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, (OPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHECHUE;

® TMPOBOJIUTH IO CAMOCTOSTENHFHO COCTABICHHOMY IIJIAHY HECIIOKHBIA ODKCIIEPHMEHT,
HEOOJIbIIOE UCCIIEIOBAHHE [0 YCTAaHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4yecKoro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;



CaMOCTOSTENIbHO  (opMynIHpoBaTh O0OOMIEHWS W  BBIBOABI IO  pe3yjbTaTam
IPOBEIEHHOTO HAONIONICHUS, MCCIEIOBAHUS, OICHHBATH JTOCTOBEPHOCTH ITOJyYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEAIOIOKCHUS
0 €r'o pa3sBUTUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIIH, TAHHBIX, HEOOXOAUMBIX IS
pELIeHUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U HUHTEPIPETUPOBATH HH(OPMALINIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOUpaTh opMy NpeAcTaBlieHUss HHGOPMALUK U WUTIOCTPUPOBAThH pelIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIMK 110 KPUTEPUAM, MPEIJIOKEHHBIM YUUTEIEM WIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXJAECHUS B COOTBETCTBHM C YCIOBUSIMU U LEISIMU
oOlIeHMs], SICHO, TOYHO, I'PAaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJY pEIICHHUs 3a/1a4d, KOMMEHTUPOBATh
HOJIy4EeHHBIH pe3ynbTaT;

B XO7ie 00CY>K€HUs 3a7aBaTh BOMNPOCHI 10 CYILECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
pelaeMoil 3aauu, BHICKa3bIBaTh MJIEH, HAllEJICHHbIE HA TIOUCK PEIICHUs, COMOCTABIATh
CBOU CYXJIEHUS C CY)XJIEHHUSAMH JPYruX y4aCTHUKOB JHajiora, oOHapy>KUBaTh pa3inyue
U CXOJICTBO MO3WIMHA, B KOPPEKTHOH ¢opme (OpMyIHpOBaTh PaA3HOTIACUS, CBOH
BO3PaKEHUS;

IpPEICTaBIATh PE3yJIbTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTa, UCCIECI0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaATh (OpMaT BBHICTYIUIEHHS C Y4YETOM 3ajad MpPE3eHTALUU U
0COOEHHOCTEH ayTUTOPUH;

MOHUMAaTh U MCIIOJIB30BaTh MPEUMYILECTBA KOMaHHON U MHAWBUAYAIIbHOW paboThl pU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

IIPUHUMATD 11€JIb COBMECTHOM AESTEIBbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pactpeAensaTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUsl, 0OMEH MHEHUSMHU, MO3TOBbIE
LITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YacTh PabOThl U KOOPJAUHUPOBATH CBOU JIEHCTBUS
C JIpyTUMU 4YJIeHAaMHU KOMaH/]Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIa/la B OOLIMH MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, alTOPUTM pelIeHus 3agaud (WIM ero 4acTh),
BBIOMpPATh CHOCOO pemeHus ¢ Y4ETOM MMEIOLIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBAaTh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOM MH(OpMaIUy.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



e BIQAETh CIOCO0AMU CaMOINPOBEPKH, CAMOKOHTPOJIS MPOLECcCca M Pe3yibTaTa pelIeHUs
MaTeMaTH4YeCKOM 3a71a49M;

® [PEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IpPHU PEUICHUU 3a7ayd, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUWBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTU IOCTABICHHON IENU U YCIIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJTH HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce oOydaroUmMiics MOMYYHUT CIEIYIOIIUE MpPEAMETHBIC
pe3ynbTaThl:

Yurtate uHQOpMAIHMIO, MPEICTAaBICHHYIO B Ta0NMIaX, HAa auarpammax, MpeiCTaBIAThH
JaHHBIC B BUJIC TAOJUIl, CTPOUTH TUATPAMMBI (CTOJIOMKOBBIC (CTOJIOYATHIE) M KPYTOBBIC) IO
MacCUBaM 3HAYEHUM.

OnuceiBaTh W HMHTEPIPETUPOBATh pEaJbHbIE YHUCIIOBBIC JIAHHBIE, IPEICTABICHHBIC B
Tabluax, Ha AuarpaMMmax, rpagukax.

Hcnonp3oBaTh 1711 ONMCAHMUSI JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU: Cpe/Hee
apudmeTnyeckoe, MearaHa, HanboJbIIee U HaUMEHbIIee 3HAYCHUs, pa3Max.

HmeTs mpeacTaBieHUE O CIHy4dyallHOW W3MEHYMBOCTU Ha MpUMepax LeH, (U3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh MPEJICTAaBIEHUE O CTATUCTUUYECKOU
YCTOMYUBOCTH.

K xoniy oOydenuss B 8 kJiacce OOydarOmMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3ynbTaThl:

W3Bnekate u mpeoOpa3oBeIBaTh HHPOPMAIMIO, NPEICTABICHHYIO B BHJAE TaONHII,
nuarpamm, rpa@ukoB, MPeACTaBIATh JaHHbIE B BUJIE TaOIUL], TUarpamMm, rpaguKkos.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3aTeNlel: CpeAHUX 3HAYECHUN U Mep
pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

HaxoauTh 4YacTOTHl YHUCIOBBIX 3HAYEHWH M YacTOTHl COOBITHMH, B TOM 4YHCIE IO
pe3yabpTaTaM U3MEPEeHU U HaOII0ICHUH.

HaxomuTe BeposSTHOCTH ciay4yallHBIX COOBITUH B  ONbBITaX, 3Has BEPOSTHOCTU
DIIEMEHTApHBIX COOBITUH, B TOM YHCJIE B OMNBITAX C PAaBHOBO3MOXKHBIMH JIIEMEHTAPHBIMH
COOBITHSIMH.

Hcnonp3oBaTh rpaduyeckue MOJENU: JIEPEBO CIY4YalHOro 3KCIIEpUMEHTA, Juarpammbl
Olinepa, ynciaoBas npsmasi.

OnepupoBaTh MOHATUSIMH: MHOKECTBO, MOJIMHOXECTBO, BBINOJHATh OINEpPAlUA HaJ
MHOXECTBaMH: O0bEJMHEHHUE, MepeceueHue, IOMOTHEHNE, ePEUUCIIATh 3JIEMEHThl MHOXECTB,
MPUMEHSTH CBONCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduueckoe MNpeaCTaBICHWE MHOXKECTB U CBsSI3ed MeEXAy HUMH s
OMHCAHUS TPOIECCOB U SIBICHWN, B TOM YHCIE MPHU PEIICHUU 3aqad W3 JIPYTUX YUeOHBIX
IIPEIMETOB U KYPCOB.

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThI:



M3Bnekath W mpeoOpa3oBbIBaTH HHGOPMAIMIO, TPEJICTABICHHYI0 B  Pa3IMYHBIX
UCTOYHMKAX B BHJE TaONHWI, AWarpamm, rpaduKoB, MPEICTAaBIATh JaHHbIC B BUAE TaOMIL,
arpamm, rpaukos.

Pemate 3amaun OpraHM30BaHHBIM 1EPeOOPOM BApHAHTOB, a TAK)XKE C HCIOJIB30BaHUEM
KOMOMHATOPHBIX MTPABUI U METOOB.

Hcnonb30BaTh OonucaTeNbHBIE XapaKTEPUCTUKU JJISI MAaCCUBOB YHCIIOBBIX JAHHBIX, B TOM
YHCIIe CPEIHUE 3HAYCHUSI M MEPhI paCCEUBaHUSI.

HaxoauTe 4acTOTHI 3HAYSHUH M YaCTOTHI COOBITHS, B TOM YHCIIC TIOJIB3YSICh PE3YJIbTaTaMH
NPOBEAEHHBIX U3MEPEHHI 1 HAOIIOICHUH.

HaxoauTe BEpOSTHOCTH CIy4allHBIX COOBITHH B HM3Y4YEHHBIX OIBITaX, B TOM YHCIE B
OTBITaX C PAaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMH COOBITHUSMH, B CEPUSIX HUCIBITAHUNA IO MEPBOTO
ycrexa, B CepHsix ucnblTanuii bepaymm.

HmeTs npeacTaBieHue o CilydaiiHOW BETMYUHE U O PacIpeeIeHUN BEPOSITHOCTEH.

HmeTtp mpencTaBiieHHe O 3aKOHE OOJBIIMX YHCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CITy4aiiHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEIT B IPUPOAE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
1 [IpencraBnenue qaHHBIX 7 2 bubmorexa [OK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 Omucatenbiias CraTHCTHi 8 ! https://m.edsoo.ru/7f415fdc
3 CrnyyaitHast ©”3MEHYUBOCTh 6 1 bubmmorexa HOK
https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpagos 4 bubmmorexa HOK
https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiiHOTO 4 1 bubnnoreka [JOK
cOOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
6 O0006111eH1E, CUCTEMATH3alIMs 3HAHUI 5 2 hittps://m.edsoo.rw/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 ) 5

[NPOT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpouabusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsbl
1 [ToBTOpenue kypca 7 kiacca 4 Bubmiorexa LIOK
https://m.edsoo.ru/7f417fb2
) OmnucarenpHas craTucTuka. PaccenBanue 4 bubnuorexa [JOK
TAHHBIX https://m.edsoo.ru/7f417tb2
3 MiosecTsa 4 bubmuoreka [JOK
https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTB ciy4aifHOTo cOOBbITHS 6 1 bubmorexa HOK
https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
. Beeaetiite B TeopHio rpagos 4 https://m.edsoo.ru/7f417{b2
6 CayuvaiiHble COOBITHS 8 bubnmorexa IOK
https://m.edsoo.ru/7f417{b2
. bubnumoreka [IOK
7 O0001enue, cucTeMaTH3alus 3HaHUH 4 2 hitps:/m.cdsoo.rw/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 ) |

[TPOT'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IToBTOpenue kypca & kimacca 4 bubmmorexa [OK
p yp https://m.edsoo.ru/7f41a302
2 DeMeHThl KOMOMHATOPHUKH 4 1 bubmorexa [IOK
p https://m.edsoo.ru/7f41a302
3 T'eomeTpuueckas BEpOATHOCTD 4 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a302
bubmuoreka [{OK
4 Hemerratms bepuysm 6 ! https://m.edsoo.ru/7f41a302
. bu6morexa [JOK
> Crtyuaitnas semmrmia 6 https://m.edsoo.ru/7f41a302
bubnmorexa LIOK
6 OGobmerne, KOHTPOT: 10 ! https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 14 1 5

[NPOT'PAMME



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 IINTAHUPOBAHHUE

7 KJIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
| IIpencraBneHne NaHHBIX B | bu6mmoreka [IOK
TabIUIax https://m.edsoo.ru/863ec1{8
) IIpakTnyeckre BEIYUCICHUA 11O 1 bubnnoreka [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3Bnedenue u nHTEpIIpETaLUs | bubnnorexa [JOK
Ta0JIMYHBIX JTAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaktrueckas padota "Tabmuibr" 1 1
I'pacdnueckoe npencraBieHne
5 JAHHBIX B BHJI€ KPYTOBBIX, | bubnnoreka [JOK
CTOJIOUKOBBIX (CTOIOUYATHIX) https://m.edsoo.ru/863ed18e
auarpamm
UreHne 1 NOCTPOCHHUE TUArpaMM.
6 [Tpumepsl JIGMTopraQ)HqI;CKHI:( 1 Brbmiorexa LIOK
https://m.edsoo.ru/863ed602
auarpamm
7 [IpakTnueckas pabora | | bubnnorexka [JOK
"Tuarpammsr" https://m.edsoo.ru/863ed72e
g Yucnossie HaOopel. CpenHee ) bubmuorexa [IOK
apupMeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpenHee 1 bubnnorexka [JOK
apupMeTHIecKoe https://m.edsoo.ru/863ed846
10 Menuana 4rciioBoro Habopa. | bu6mmoreka [IOK

VY CcTOMUUBOCTh ME€UAHEI

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



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

Menaunana 9uciioBoro Hadopa.

t VY cTOMUNBOCTh MEeUAHEI
12 [Ipaktuyeckas padora "Cpeanue bubmuorexa [IOK
3HaueHus" https://m.edsoo.ru/863edcba
Haubonbiiee u HanMeHblee
13 3HAYEHMS YUCIIOBOTO Habopa. bubmmorexa LOK
https://m.edsoo.ru/863ee07a
Pa3zmax
Haubonbiiee u HanMeHblee
14 3HAYCHHMS YUCIIOBOTO Habopa.
Pa3zmax
HauGonbiiee u HanMeHbIIee
15 3HAYEHMs YUCITIOBOTO Habopa.
Pa3zmax
Kontponbnas paboTa mo Temam
16 "Hpgjll)CTaBnerHe TAHHBIX. bubmorexa [OK
https://m.edsoo.ru/863ee390
OmnucarenpHas CTaTUCTUKA"
17 Crny4aiiHasi ”3BMEHYHBOCTh bubnmnoreka [JOK
(mpumepsl) https://m.edsoo.ru/863eedbc
18 YactoTa 3HaYeHUI B MacCUBE bu6mmorexa [IOK
JTAHHBIX https://m.edsoo.ru/863ee69¢c
bubnuorexa [JOK
19 Ipynmuposka https://m.edsg).ru/863ee9d0
20 I'ncrorpammel
bu6mmorexa [IOK
21 Tnerorpammbi https://m.edsoo.ru/863eeelc
IIpakTryeckas pabora bubnuorexa [IOK
22 .
"Cry4aitHasi ©3BMEHYUBOCTD" https://m.edsoo.ru/863eecc8
23 I'pad, BepmuHa, pedpo. bubnmoreka [JOK



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

IIpencraBnenue 3anauu ¢
oMoIIbo rpada

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

Crenenb (BaJIGHTHOCTB)
BepuHbL. Yncio pédep u

bubmuorexa [JOK

24 CyMMapHasi CTeTICHb BEPIIIUH. https://m.edsoo.ru/863efOba

Ienb u nukn
enb 1 HUKIL. [1yTe B rpage.
25 Epenﬂ:aneﬂne}:cmzzog)m bubmmoreia LIOK
https://m.edsoo.ru/863ef236

rpada

26 [IpencraBnenue 06 bu6mmoreka [IOK
OPHUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2

7 CrydaifHbIN OTIBIT U CITy4aiHOE bubnuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 9acToTa COOBITHSL.

)3 Ponp ManoBeposTHBIX 1 bubnnorexka [JOK
MPaKTUYECKH IOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIECTBE

29 Mosera u urpaibHas KOCTh B
TEOPUH BEPOSATHOCTEH

30 [TpakTuyeckas padora "Hacrora bubmuorexa [IOK
BbINaJieHus opa" https://m.edsoo.ru/863ef8a8
KonTponbHas padbota no remam

31 "Cry4aitHasi U3MEHYHBOCTb. bubnmuorexa [JOK
I'padsl. BepostHoCTh cityyaiiHOro https://m.eds00.1u/863f0186
coObITUS"

1 [ToBTOpenue, 0600IIEHNE. bu6mmorexa [IOK
[IpencraBneHue JaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHnue, 06001IIEeHNE. bubnmoreka [JOK



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

OmucarenpHas CTATUCTUKA

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

[ToBTOpEeHME, 0000IIEHNE.
34 BepositHOCTB CitydaitHOTO
COOBITHS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

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



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

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTuueckue A — o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl
| [IpencrapieHue JaHHBIX. | bu6mmoreka [IOK
OnucarenbHasi CTaTUCTUKA https://m.edsoo.ru/863f029¢
) CriyuaiiHast U3MEHYMBOCTD. 1 bubnuoreka [IOK
Cpennue ymncnoBoro Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitabie coobiTUs. BepostHoCcTH | bubnuorexa [JOK
Y 9aCTOTHI https://m.edsoo.ru/863f0578
Kiaccuueckue mojenu Teopuu
4 BEPOSATHOCTEI: MOT—IGTB. u I/Ill"opaJIbHaﬂ 1 bubmorexa IOK
https://m.edso00.ru/863f076¢
KOCTh
5 OTKJIOHEHUS 1 bubmiorexa OK
https://m.edsoo.ru/863f0a50
bu6mmorexa [IOK
6 Jlicniepens wncsosoro Hadopa ! https://m.edsoo.ru/863f0a50
7 CranmapTHOE OTKIIOHEHUE | bu6nmoreka [JOK
YUCJI0BOTO Habopa https://m.edsoo.ru/863f0bfe
8 JnarpaMMbl pacCEMBaHUs 1 Bu6miorexa LIOK
https://m.edsoo.ru/863f0eab
bu6mmorexa [IOK
) MHo2KecTBO, OAMHONKECTBO ! https://m.edsoo.ru/863f1180
Orneparuy HaJ MHOKECTBAMH:
10 06L§HI/LIIHCHI/ICHHCPCCC‘ICHI/I6 1 Bu6miorexa LIOK
’ ’ https://m.eds00.ru/863f143¢
JIOTIOJTHEHHUE
11 CaolicTBa onepanuii HaJ 1 bubnuoreka [IOK



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

MHOXCCTBAMU: IICPEMCCTUTCIILHOC,
COYCTaTCIIBHOC,
pacinpeacinTCIbHOC, BKIIFOYCHUA

https://m.edsoo.ru/863{1784

I'paduueckoe npeacraBieHue

bubmuorexa [JOK

12
MHO>KECTB https://m.edsoo.ru/863f198¢c
13 KoHTposbHas pabota 1mo Temam
"Cratuctuka. MHoxecTBa"
14 DneMeHTapHbIe COOBITHS. bubnnoreka [JOK
Crnyyvaiinble COOBITUS https://m.edsoo.ru/863fldec
b
5 smewermapme coBum bubmotexa LIOK
P . https://m.edsoo.ru/863f1dec
BepositHOCTH COOBITHI
g BJ'IaFOHpI/IHTCTBy'IO6]_HI/I6 BuGmorexa LIOK
DJIEMEHTAPHBIE COOBITHSI.
eMerTap : https://m.eds00.ru/863f1£72
BepositHocTu coObITHI
oene N pv ° ' https://m.edsoo.ru/863f21ca
CryuaitHblii BEIOOD
18| ovemenmegenom oot biGmorera LIOK
. pv ' https://m.edsoo.ru/863f21ca
CryualtHblii BEIOOD
P " https://m.edsoo.ru/863f235a
DIIEMEHTAPHBIMU COOBITUSIMU
bu6mmorexa [IOK
20
Hlepero https://m.edsoo.ru/863f2ade
71 CaoiicTBa aepeBa: €IMHCTBEHHOCTD bubnmoreka [JOK

IIyTH, CYLIECTBOBAHUE BUCSIYEU

https://m.edsoo.ru/86312bac



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac

BEPIINHBI, CBSI3b MEXKY YUCIOM
BEpILKH U 4nciaoM péodep

22 [IpaBuiio yMHOXeEHUSA Bubamorexa [OK
https://m.edsoo.ru/863{2cd8
23 [IpaBuiio yMHOXKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/8632e36
bu6mmoreka [IOK
24 [IpoTuBoOMIONIOXKHOE COOBITHE https://m.cdsoo.rw/863f218a
)5 Huarpamma Diinepa. O0betnHeHNE bubnnorexa [HOK
U TIepecedeHrne COOBITHIA https://m.edsoo.ru/86313214
2% Hecosmecthblie coObiTus. Dopmyna bubnuoreka [IOK
CJIO’KEHHUSI BEPOSTHOCTEH https://m.edsoo.ru/863f3372
7 Hecosmectnblie coObiTus. @opmyna bubnnoreka [JOK
CJIOKEHHSI BEPOSITHOCTEH https://m.edsoo.ru/863{3764
[IpaBuiio yMHOXEHUS
)3 BEPOATHOCTEN. Y ClIOBHAs bubnnoreka [JOK
BeposATHOCTh. HezaBucumblie https://m.edsoo.ru/863f38ae
cOOBITHS
[TpaBuIO YMHOXKEHUS
79 BEpPOSITHOCTEM. Y CIIOBHAsA bubnnorexka [JOK
BeposATHOCTh. HezaBucumblie https://m.edsoo.ru/863f3b06
cOOBITHS
IIpencrasienue ciryq4aitHOro bubmuorexa [IOK
30
HKCIIEpUMEHTA B BHJIE JIEpPEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBienue cy4aiitHOTO bubnnorexka [JOK
HKCIIEpUMEHTA B BHJIE JIEpPEBa https://m.edsoo.ru/863f3f20
1 [ToBTOpEeHme, 00600IICHHE. bu6mmoreka [IOK

[IpencraBienue JaHHBIX.

https://m.edso00.ru/863{4128



https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

OmnucarenpHas CTaTUCTUKA

bubnnoreka [HOK
33 [ToBTOpenue, o606menue. ['padol 1 hittps://m.c dsci.ru 18634312
KonTponbhas pabota no remam
34 "Ciry4aifHbIe COOBITHS. 1
BepositHocTs. ['padsr"
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/ Tema YpoOKa K()]-[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie 05pa3OBaTeJIbHLIe
Bcero U3Y4YEeHUsS
padoTbI padoThbI pecypcbl
1 [IpencraBienue gaHHBIX 1 Bubmmorexa LIOK
https://m.edsoo.ru/863f47ea
2 OnucarenbHas CTaTUCTHUKA 1 Bubmiorexa LIOK
https://m.edsoo.ru/863f47ea
3 Oneparnuu HaJx COOBITUSIMU 1
4 HezaBucumocTs coObITHI 1
5 KomMb6unaTtopHoe npasuiio 1 bubnnorexa [HOK
YMHOXEHHUS https://m.edsoo.ru/863f4e16
6 IIepecranoBku. @akropuai. 1 bubnnoreka [JOK
CoueraHus U 4UCIO COUETaHUI https://m.edsoo.ru/863f4e16
7 Tpeyronbuuk Iackans 1 Bubmiorexa LIOK
https://m.edso0.ru/863f5014
[IpakTuueckas pabora
g "BbruncieHue BeposITHOCTEH € | | bubnnoreka [JOK
HCIOJIb30BaHNEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(GYHKIMIA 3IEKTPOHHBIX TaOIuUL"
I'eomeTpuyeckas BEpOSTHOCTb.
9 CryqaifHbIN BBIOOP TOYKH U3 | bubnuorexa [JOK
¢burypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/863f5884
OTpe3Ka, U3 IyTu OKPYKHOCTH
r COMe{pI/I‘{veCKaSI BEpPOSITHOCTb. BuGnmorexa LOK
10 Cry4aifHbIl BBIOOpP TOYKH U3 1

(buryphl Ha MIOCKOCTH, U3

https://m.edsoo.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
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0Tpe3Ka, U3 IyTu OKPY>KHOCTH

I'eomeTpryeckas BEpOSATHOCTD.
Crny4aiinelii BEIOOp TOUKH U3

bubmuorexa [JOK

1 (GuUrypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
0Tpe3Ka, U3 IyTu OKPY>KHOCTH
['eomeTpryeckast BEpOSATHOCTb.
12 Crny4aiiHblil BEIOOp TOUKH U3 bubnuorexa [IOK
(GuUrypsI Ha MIIOCKOCTH, U3 https://m.edsoo.ru/863f5e10
0Tpe3Ka, U3 IyTu OKPY>KHOCTHU
HcnbiTanue. Ycnex u Heyzayva.
13 Cepus ucnblTaHUN 10 ne}ll)ioro bubmorexa OK
https://m.eds00.ru/863f6162
ycrexa
HcnbiTanue. Ycnex u Heyaaya.
14 Cepus ucnbITaHUH 10 IEPBOTO bubnmorexa IOK
https://m.eds00.1u/863f6356
ycnexa
HcnwiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Hcneitanusa bepnymn.
16 BepostHOCTH 02611@1171 B CEpUU Brbmiorexa LIOK
5 https://m.edsoo.ru/863f64d2
ucnbITaHui bepHymm
Hcneiranusa bepnymu.
17 BepositHocTH CI())6zITHI3I B CEpUHU bubnmorexa HOK
. https://m.edso00.ru/863f6680
ucnbITaHui bepHymm
18 [IpakTuueckas pabora bubnuoreka [IOK
"Ucnbrtanus bepuymin” https://m.edsoo.ru/863f67de
19 CiyyaliHasi BETMYMHA U bubmuorexa [JOK

pacripenenieHue BepoSTHOCTEH

https://m.edsoo.ru/863{6b44



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
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https://m.edsoo.ru/863f6356
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Marematnueckoe oXXuIaHuE U

bubmuorexa [JOK

20 JUCTIEPCHS CITyYalHON BEITMYUHBI https://m.edsoo.ru/863f6da6
IIpumepsl MaTEeMaTUUYECKOTO
21 OXI:HHaIE)HH KaK TE€OPETUYECKOTO bubmorexa HOK
https://m.edsoo.ru/863f6{86
CpEIHEro 3HAYCHHSI BEIMIMHBI
” IToHsiTHE 0 3aKOHE OOJIBIINX bu6mmoreka [IOK
qucel https://m.edsoo.ru/863f72c4
” N3MepeHne BeposTHOCTEM C bubnnoreka [JOK
[IOMOILBIO YaCTOT https://m.eds00.ru/863{7652
24 [Tpumenenne 3akoHa OONIBIINX bubnnorexa [HOK
yucen https://m.edsoo.ru/863f7116
’s O0001IeHNEe, CHCTEMAaTA3ALUA bu6mmoreka [IOK
3HaHui. [IpencraBienre qJaHHBIX https://m.edso0.ru/863{783¢c
O06006111EH1E, CHCTEMATU3ALIUS
26 3HaHui. OnucareabHas
CTaTUCTUKA
O06006111EH1E, CHCTEMATU3ALIHUSA
27 3HaHI/IHI;. [Tpencrasiecaue I[:HHI)IX. bubnmorexa LOK
https://m.edsoo.ru/863f893a
OmnmcaTenbHas CTAaTUCTHKA
O0001Ienre, cucTeMaTH3aIus
28 3HaHHH17:. BeposiTHOCTB cnytlllaﬁHoro Bubmiorexa LIOK
https://m.edsoo.ru/863f7ade
COOBITHS
O0001IeHNEe, CHCTEMAaTA3 AU
9 3HaHUN. BeposaTHOCTH cilydaitHOTO bubnmoreka [JOK
COOBITHS. DJIEMEHTHI https://m.eds00.ru/863f7¢c9¢
KOMOMHATOPUKH
30 O06o01IeHne, cCucTeMaTH3aIus bubnmoreka [JOK

3HAHUN. DIIEMEHTHI

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



https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
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KOMOWHATOPUKH

O00011eH1Ee, cCUCTEMAaTH3 AL

31 3HAHUN. DIEMEHTHI 1 bubmmoreka [JOK
koMOuHaTopuku. CiaydaiiHbie https://m.edsoo.ru/86318408
BEJIMYMHBI U pacrpeaciieHus
O060011eHne, cucTeMaTu3alus
32 3HaHI/IIII;. Cny,qaﬁHLIe BCJII/IIII-II/IHLI u 1 Bubmiorexa LIOK
https://m.edsoo.ru/863f861a
pacnpeneeHus
33 HroroBast KoHTpoIbHAs paboTa 1 bubmorexa IOK
https://m.eds00.1ru/863f8b56
34 O0001enne, cuCTEMaTA3ALUA !
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

7 KIIACC
Koxa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
MPOBEPAEMOro iy
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
YutaTh nHGOpPMALINIO, TPEACTABICHHYIO B TAOJIMIIAX, HA JUArpaMMax,
5.1 MpENCTaBIATh JaHHBIE B BUAEC TAONMHWI, CTPOHWTH JAHATrPAMMEI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBbIE) 110 MAaCCHBaM 3HAYEHUN
- OnuceiBaTh W HWHTEPIPETUPOBATH PEAJIbHBIC YHCIOBBIC JaHHBIE,
MpeJICTaBICHHBIC B TA0IUIIAX, HA [Uarpammax, rpadukax
Hcmonb3oBarts VIS OIMCaHUS TAHHBIX CTATUCTUYECKUE
5.3 XapaKTEPUCTUKU: CpeHee apudMeTHIecKoe, MearuaHa, HanOobIIee u
HaWMEHbIIIEE 3HAYCHHS, pa3Max
Nmets npencraBieHne o Cly4yaiHOM M3MEHYMBOCTH HA MPUMEPax LEH,
54 (DU3UYECKUX  BEIUYMH, AaHTPONOMETPHYECKUX JIaHHBIX, HMETh
MIPEACTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .«
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPOBEPAEMOro L
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
5 BeposiTHOCTB 1 cTaTuCTHKA
W3Bnekats u mpeoOpa3oBbiBaTh HHGOPMAINIO, MPEACTABICHHYIO B
5.1 BUJe TaONWI, aUarpamm, rpaduKoB, MPEICTaBIATh JaHHBIE B BHJE
TabNIUL, AUarpaMm, rpagukoB
OnucelBaTh JAaHHBIE C IIOMOIIBKD CTATHUCTHUYECKHUX IIOKA3aTeNIEH:
52 CpPeIHMX 3HAUEHUW U Mep pacceuBaHus (pa3max, ITUCHEpPCUS U
CTaHJapPTHOE OTKJIOHCHHE)
3 HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHH, B TOM
5.

YUCJIC 110 pe3yJibTaTaM I/ISMepeHI/Iﬁ n Ha6JIIO,Z[eHI/Iﬁ




HaxoauTe BepOSTHOCTM CIy4YalHBIX COOBITHM B OMBITaX, 3Has

54 BEPOSTHOCTH D3JIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OINbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
s Wcnonb3oBare  rpaduueckue  MOJCIH:  JIGPEBO  CIIY4alHOTO
' SKCIIEPUMEHTA, AUarpaMMbl Diljiepa, YucioBas npsmas
OnepupoBaTh MOHATUSMHU: MHOXXECTBO, IOJIMHOKECTBO; BBIMOJIHATH
s6 omepalMy  HaJ  MHOXECTBaMHU:  OOBbEAMHEHHUE, IE€pPECEUCHHUE,
' JIOTIOJIHEHUE; TIEPEYUCIIATD AJIEMEHThI MHOKECTB, IPUMEHSTh CBONCTBA
MHOXECTB
Hcnonb3oBarek rpaduueckoe MPEICTAaBICHHE MHOXKECTB W CBS3eH
5.7 MEXAy HUMH JIJIsl ONMCAHUS MPOIECCOB U SBICHHI, B TOM UYHUCIE MPHU
pelieHuu 3a1a4 U3 JpYruxX yueOHBIX MPEIMETOB U KYpCOB
9 KUIACC
Kon o
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB U cTaTuCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEIACTABICHHYIO B
5.1 pa3NUYHBIX HCTOYHHMKAX B BHJE TaONMUI, AuarpamMM, TpaduKoB,
MPEACTABIIATH JaHHBIC B BUJIE TaOIHI, IUarpamMmm, rpadukoB
55 Pemarp 3amaun OpraHM30BaHHBIM MEPeOOPOM BapHAHTOB, a TAKKE C
. WCIIOIh30BAaHUEM KOMOMHATOPHBIX MTPaBUII M METOJIOB
Hcnonws3oBaTh onMcaTtenbHbIE XapakKTEPUCTHUKUA JJIi  MAacCHBOB
53 YUCJIOBBIX JAHHBIX, B TOM YHCJI€ CpPEIHHUE 3HAYCHUS U MEPHI
pacceuBaHUs
54 HaxomuTh 4acTOTHl 3HAYEHWW W YACTOTHI COOBITHS, B TOM YHCIE
. MOJTB3YSCh PE3YJIbTaTaAMH MPOBEIEHHBIX U3MEPEHUI 1 HAOII0ICHUIA
HaxoauTh BEpOSITHOCTH CIIy4allHBIX COOBITUH B M3yUEHHBIX OMBITAX, B
5 s TOM YHCJIE B OMNBITaX C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMHU

COOBITUSIMHM, B CEpUSAX HCIBITAHUNA J0 TEpBOro yclexa, B Cepusx

ucnbITaHui bepHym




HNMers mpencraBiieHHE O CIIy4alHOM BEIWYMHE U O PACHpEiCIICHUU

5.6

BEpPOSITHOCTEH

HNmets mpeacTaBieHUe O 3aKOHE OOJBIINX YUCEN KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4YalHOW HM3MEHYMBOCTH U O POJIM 3aKOHA

OOJIBIITUX YKCETT B IPUPOE B OOIIECTBE




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

5

BCpOHTHOCTB U CTaTHUCTHUKA

5.1

5.2

53

54

8 KJIACC

[IpencraBieHre AaHHBIX B BUjAE TaOJHIl, AUarpamm, rpaukoB. 3anojHEHHE
Ta0IMI], YTCHUE M TOCTPOCHHUE IUarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UreHue TpapuKOB pealbHBIX NpoIleccoB. M3BieueHue
UHPOpPMALIMK W3 JIUArpaMM M TaOJUI, WMCIIOJIb30BAaHUEC M HHTEPIPETAIUS
JTAHHBIX

OrnucaTenbHas CTaTUCTUKA: CpeqHee apupMeTHYecKoe, MeIuaHa, pa3Max,
HauOoJIbIIIee U HAMMEHBIIIEE 3HAYECHUSI Ha0opa YUCIOBBIX JaHHBIX. [Ipumepsr
CIy4ailHON M3MEHYHUBOCTH

CrnyualiHplii SKCIIEpUMEHT (OMBIT) M ciay4aiiHoe coOwiTHe. BeposTHOCTh U
yactoTa. Poib MalloBEpOSATHBIX M IPAKTHYECKU JOCTOBEPHBIX COOBITUH B
npupoje u B oduiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH

I'pad, BepmmHa, pedpo. Crenenp BeplinHbl. Yucio pédbep M cymmapHas
crerieHs BepmuH. [Ipeacrasnenue o cBsazHocty rpada. Lenn u kel [lytu
B rpadax. OO0xom rpada (sitnepoB myth). IlpencraBienue 00
OpUEHTHPOBaHHOM Tpade. Pemenue 3agau ¢ momonipio rpados

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

5
5.1

52

BeposTHOCTh 1 cTaTuCTHKA

[IpencraBienue JaHHBIX B BUIE TaOIUL, 1UarpaMM, rpauKkoB

MHO)KCCTBO, 9JICMCHT MHOXCCTBA, ITOAMHOXKCCTBO. OHepaLII/II/I Hax
MHOXCCTBaAMM: 06”I)€I[I/IHCHI/IC, MNEpeCCUCHUC, JOIMMOJIHCHUC

53

54

CaoiicTBa omneparuii HaJy MHOXXECTBAMU: TIEPEMECTUTEIHHOE, COUETATEIIHHOE,
pacnpenenuTeabHOe, BKIIOUEHUS

Hcnons3oBaHue rpa(l)nqecxoro MNpEACTaBJICHUA MHOKCCTB JISI OIMCAHUA
PCAIBHBIX MMPOLECCCOB U 5[BJ'I€HPII71, IIpu pCIICHUMA 3a1a4.

5.5

N3mepenune paccenmBaHus AaHHbIX. /lucnepcus M CTaHAApTHOE OTKIOHEHHE
YHCIIOBBIX HA0OpOB. /larpamMmma paccenBaHus

5.6

5.7

5.8

DNeMeHTapHbIE COOBITHSI  CclydailHOTO ombiTa. CiydaifHble COOBITHS.
BepositHocTH  coObITHI. ONBITBI ¢ PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU
coObiTusimu.  CitydaiiHbiii  BbIOOp. CBS3b MEXIYy MaJOBEPOATHBIMH H
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAyKe

JepeBo. CBolicTBa J€pEBbEB: EAMHCTBEHHOCTh IIyTH, CYIIECTBOBaHUE
BUCSYEH BEpUINHBI, CBA3b MEXK/Y YUCIIOM BepIIUH U ynciaoM pédep. [Ipasuio
yMHOXXeHUs1. Perienune 3a1a4 ¢ noMomsio rpagos

[TpotuBomnonoxkHuble coObITHSA. [Juarpamma Diinepa. OObeauHeHHE WU
nepeceueHne coObiTuil. HecoBmecTHble coObITHS. DoOpmyna CIOKEHHUS
BEPOSATHOCTEN




5.9

YcnosHas BeposTHOCTh. [IpaBuiio ymHoxeHus. HezaBucrumpie cOObITHS

[IpencraBneHue osKkcnepuMeHTa B BHAE JepeBa. Pemenwe 3amad  Ha

5.10 HAaxXO0’KJICHUE BEPOSITHOCTEN C MOMOIIBIO JEpEeBa CIy4allHOTO 3KCIIEPUMEHTA,
auarpamm Jiepa
9 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
5 BeposiTHOCTB M cTaTUCTHKA

[IpencraBienue AJaHHBIX B BUAE TaOJIHI], AMArpaMm, rpaduKoB, HUHTEPIpETAIIS

5.1 JTaHHBIX. YTeHHe W mocTpoeHue Taliwi, Auarpamm, rpa(ukoB MO pearbHBIM
JAHHBIM

5.2 [TepecranoBku u (hakTopHua

5.3 CoueraHus ¥ YUCIO COYETAHUM

5.4 Tpeyronbuuk [lackans. Pemenue 3a1ay ¢ HCOIb30BaHUEM KOMOMHATOPUKHI

55 I'eomeTrpuueckass BepoATHOCTb. CilydaliHbId BBHIOOP TOYKM M3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU

5.6 Ucnpitanue. Ycenex u Heynaya. Cepus UCHIBITAHUN 10 IEPBOIO ycrexa

57 Cepust ucnbiTanuii beprynnu. BeposSTHOCTH cOOBITHII B CepuUU HCIBITAHHIMA
bepnymm

5.8 CrnydaiiHasi BeJIMUMHA U pacIpeiesIeHUe BEpOSITHOCTEN

59 Matematuueckoe oxkugaHue U gucnepcus. Ilpumepsl MareMaTHyeckoro
OKUJaHMS KaK TEOPETUUECKOIO CPEJHETO 3HAYCHMSI BEIMYMHBI

510 MatemaTuueckoe OXKMIAHUE W JUCHEPCUs CIy4yallHOW BEJIIMYUHBI «YHCIIO

YCIIEXOB B CEpHUM MCHBbITaHUNA bepHymm»

5.11

[Tonstue o 3akoHe OonbIIMX yucen. M3mMepeHue BEpOSTHOCTEH C MOMOIIBIO
4gacToT. Posib 1 3HaueHue 3aKkoHa OOJIBIINX YUCEI B IPUPOJIE U O0IIeCTBE




ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOKECTBO, MOJAMHOKECTBO, ONEPALIMHU
HaJ MHOXXECTBAMH;, YMEHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBIHA rpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MPEACTaBIEHWE MHOXKECTB JUIsl OINHCAaHUS  pealbHBIX
MIPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHune omnepupoBaTh TMOHIATHSAMHU: OIpEICICHHe, akCcuoMa, Teopema,
JIOKa3aTeIbCTBO, ~ YMEHUE  paclo3HaBaTh  HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, IMPUBOAWTH NPUMEPBl W  KOHTPIPHUMEPHI, CTPOHUTH
BBICKA3bIBAaHUS U OTPUIIAHKS BbICKA3bIBAHUI

YmMmenue OIICpHUpOBaTh IMOHATUAMU. HATYpaAJIbHOC YHCIIO0, IIPOCTOC U
COCTaBHOC YUCJIO, ACIIMMOCTb HATypaJbHBIX YHCCI, IPU3HAKU ACIUMOCTH,
EJIOE YMCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! IpoOb M jJecsiTHYHas Jpo0s,
CTAaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHUeCKUil KBaJpaTHBIM KOPEHb;, YMEHHE BBHINOJHATH JIEHCTBUS C
YUCJIAMH, CPaBHUBAThb M YIOPSAJOYMBATH 4YMCIIA, MPEJCTABIATh YUCIIA Ha
KOOPJMHATHOW MPSAMOM, OKPYIJISATh YHUCIA; YMEHUE JeNaThb NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh IMOHATHUSAMHU: CTENEHb C LENbIM II0Ka3aTeleM,
apudMeTHUeCKUil KBapaTHbIM KOPEeHb, MHOTOWIEH, ajredpandeckas Apoob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTEeMeHu OoJblle
eIMHUIIbI; YMEHHME BBINOJIHATH pacuéTsl MO (GopMynaM, NMpeodpazoBaHUs
LENbIX, JPOOHO-pPAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3ioXKeHNe MHOTOWIEHAa HAa MHOYKUTENH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MNOHATUAMH: YHMCIOBOE PABEHCTBO, YPaBHEHUE C
OZHOM IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE peliaTh JIMHEWHbIE W KBaJpaTHbIE ypaBHEHHS, JPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTUHEUHBIX
ypaBHEHUH, TUHEHHbBIE HEPABEHCTBA M UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
pallMOHAJIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOH, B TOM YHUCJE MpH
pELIEHUH 3a1a4 U3 JIPYTrUX IPEIMETOB U INPAKTUYECKUX 3a7ad; YMEHHUE
KCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPJAWHATHYIO IUIOCKOCTBH ISt
M300paXeHUs peIIeHd ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATHAMH: (QYHKUMS, Tpapuk (GYHKIUU, HYIU
GYHKIMHM, NTPOMEXKYTKH 3HAKOIMOCTOSHCTBA, NPOMEXYTKH BO3pacTaHUs,




yObIBaHUSI, HamOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAILHOCT, JIMHEHHAsI
byHkuus, KBaapaTHuHas (QyHKIUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJa, runep0oia; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu IS ONPENEJICHUs] CBOWCTB TMPOIIECCOB M 3aBHUCHMOCTEH, IS
pelieHus 3ajad W3 APYruxX YYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIpaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTh, apudMeTndecKas
U TeOMEeTpUYeCcKass IMPOrpecCMu; YMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JAPYIHX YYEOHBIX NPEJIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, O U
4acTH, ABWXKEHHE, paboTy, LIEeHy TOBAPOB M CTOMMOCTb MOKYIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI000HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (Urypa, TOUKa, OTPE3OK, Mpsmast, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIFHHK, TPEYTOJbHHK, paBHOOCAPCHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrOJbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEyToJIbHUKA, YeTHIPEXYTOIBHIK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHUE
pewmiath 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HAa HaXOXACHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM H3yYEHHBIX CBOWMCTB (GUIYp U
¢dakToB
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YMeHue omnepupoBaTh IOHSTHUSMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, YrOJI
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHAS, POEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYTrOJbHUKH, CUMMETPHsSI OTHOCHUTEIBHO TOYKH U IPSIMOM;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETPHIO U mojaobue ¢uryp,
NapaJuIeIbHOCTD U IIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, Yroji (BEIHMYMHA
yria, CHHyC M KOCHHYC yrja TPeyrojlbHUKa), MJIOa/ib;, YMEHHE OIICHUBAThH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyIBI TIEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHSATH MPU3HAKNA PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyibHUKa, Teopemy Iludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAei

Ymenue  u3zo0pakaTb  IJIOocKMe  GUIypl W HX  KOMOMHAaIuW,
IPOCTPAaHCTBEHHBbIE (UIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HWJIM CUMBOJIBHOMY
OIMKMCaHUIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpPa Ha
YHUCJI0, CKaJIPHOE IPOU3BEACHHE BEKTOPOB; YMEHHUE HCII0JIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU
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Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apudMeTndecKoe, Mearnana, HauooIbIlIee U HaUMEHbBIIIEe
3HAUEHHs,  pa3Max  4YHUCIOBOro  Habopa,  yMeHHE  M3BICKATh,
MHTEPIPETHPOBATH U MPeoOPa3OBhIBATh WH(POPMALINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmax, OTPaKArON[yl0 CBOWCTBA M XapaKTEPUCTUKU
peaNbHBIX TPOIECCOB W SBJICHHI;, YMEHHE pAaclo3HaBaTh H3MCHUYHUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIay4yailHbIN
OKCIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOT'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUTh  BEPOSTHOCTHM  CIy4alHbIX  COOBITUM B OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajaud
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHHUEM IIpaBHUJIaA
YMHOXEHUS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXarolleM MHUPE W B KU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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YMeHue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3a7auu,
IIPUBOAUTH NPHUMEPBl MATEMaTHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE U
JKU3HHM, PAaCIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O
MATEMATHKE

Kona IIpoBepsieMblii 31€eMEHT COAEePKAHUSA

1 Yucna ¥ BEIUMCIICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky qenuMoCTH HEbIX YUCell

12 OOBIKHOBEHHBIC U JCCSITHYHBIC IPOOH, MPOILEHTHI, OCCKOHEYHBIC MEPUOIUICCKHEC

npodu

1.3 PanmonaneHbie uncna. ApudMeTHYECKHUE ONIEpaIii C PallMOHATBHBIMU YHCIIaMU

1.4 JleiicTBuTenbHBIC YKcia. ApudMeTHIECKUE ONIEPALUU C ICUCTBUTEIHHBIMU YHACITAMH

L5 [TpuGmmxEHHBIC BEIYMCIICHHUS], PABUJIA OKPYIJICHUS, IPUKUIKA U OIICHKA PE3yJIbTaTa
) BBIYHCIICHUI
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BbykBennble BeIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

27 Crenens ¢ nenbiM nmokazatesneMm. CTeneHb ¢ palmoHaIbHBIM TokazareneM. CBoiicTBa
’ CTEIIEHH

2.3 MHoro4JeHsl

2.4 Anrebpandeckas 1po0b

Apudmernueckuii KopeHb HaTypalbHOU creneHH. [leiicTBusi ¢ apuMeTHUECCKUMU

2:5 KOPHSIMH HATypaIbHOU CTCTICHH
3 YpaBHEHHS U HEPABEHCTBA
3.1 ensie u poOHO-panoHaIbHbIE YpaBHEeHUS. CUCTEMBI U COBOKYITHOCTH YPAaBHEHHI
19 Lensle u napoOHO-panMoHanmbHBIe HepaBeHCTBA. CHCTEMBI UM  COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemnrenne TekcTOBBIX 3a7a4
4 YucnoBsle OCIE10BATEIBHOCTH
4.1 [TocnegoBarenbHOCTH, CLIOCOOBI 3aJaHUSI TOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB

5 DOyHKIUU

OyHKkuMs, cnocoosl 3aganust GyHkuuu. I'padux pynkuun. O61acTh onpeneneHus u
MHOKeCTBO 3HaueHu QpyHkumuu. Hynu ¢pynkumu. [IpoMexyTkn 3HaKOIMOCTOSIHCTBA.

>1 [IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHMMYMBI (YHKLUH.
Haubonpiiee n HanmeHblee 3HaYeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gpurypsl u Ux cBoiicTBa

7.2 Tpeyronbauk




7.3 MHOroyrojabsHuKu
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenne reoMeTpudecKux BEIUYUH
7.6 BexkTops! Ha TiocKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



