


HOACHUTEJIBHAS 3AIIMCKA

B coBpemeHHOM 1IM(POBOM MHUpPE BEPOSTHOCTh M CTATUCTHKA MPHOOPETAIOT BCE OONBINYI0 3HAYMMOCTh, KaK C TOYKH
3peHUs MPAKTUICCKUX MPHUIOKEHUH, TaK U UX PO B 00pa3oBaHUH, HEOOXOAMMOM KaxJI0My 4elloBeKy. BospacTtaer umcio
npodeccrid, TIpH OBJIAJICHUH KOTOPBIMU TpeOyeTcsl xopolas 0a3oBas MOJATOTOBKAa B 00JIACTH BEPOSTHOCTH M CTAaTHCTHKH,
TakKas MMOJAr0TOBKA BayKHA JIJISl MPOJIOJDKEHUST 00pa30BaHUS U I YCTICITHOM MPO(heCcCHOHANBHON Kapbhephl.

Kaxxaplii "uenoBek MOCTOSHHO MPUHUMAET PEUISHUS Ha OCHOBE MMEIOIIMXCS Y HEro JaHHBIX. A Jisi 000CHOBaHHOTO
OPUHSTHS PpEUICHUST B YCIOBUSAX HEAOCTaTKa WM M30bITKa HHPOPMAIMM HEOOXOAMMO B TOM YHCJIE XOPOIIO
c(OpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHHE.

MMeHHO MO3TOMY OCTpPO BCTala HEOOXOAMMOCTh C(OPMHUPOBATH Y OOydYarOMUXCA (PYHKIMOHAIBHYIO I'PAMOTHOCTD,
BKJIIOYAIOIIYI0 B c€0sl B KAUECTBE HEOTHEMJIEMOM COCTaBISIONIEH YMEHUE BOCIPUHUMATh U KPUTHMYECKH aHAIU3UPOBATH
uH(pOpMaIUIO, MPEICTABICHHYIO B Pa3IMYHBIX (POpMax, MIOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX pPealbHBIX MPOIIECCOB
Y 3aBUCUMOCTEHN, IPOU3BOAUTD MIPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU NPHMHIMIIAMHU cOOpa, aHallM3a W MPEACTABICHUS JAHHBIX M3 Pa3THYHBIX
chep KM3HM OOIIECTBa W TOCYJapCTBa MPUOOIIAET OOydYalolUXCs K OOIIECTBEHHBIM HHTEpecaM. l3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBAET HAaBBIKM OpraHU3aluu mepedopa M mojcuéra 4ucia BapUaHTOB, B TOM 4YMCIE B MPUKIATHBIX
3aja4ax. 3JHAKOMCTBO C OCHOBaMH TE€OpUU rpadoB co31aéT MaTeMaTH4ecKuil pyHIaMeHT sl POpMUPOBAHUS KOMIIETEHIIUH
B oOisactu uHQOpMATUKH M LMGPOBBIX TeXHOJIOrMM. [IpM U3ydeHUM CTaTUCTUKM W BEPOSTHOCTH OOOramarTcs
MPEACTABICHNUS OOYYaIOIIMXCA O COBPEMEHHON KapTHHE MHpa W METOAaxX €ro MccieloBaHus, (OpMUPYETCs NMOHHUMaHUE
pPOJM CTAaTUCTUKM KaK MCTOYHHMKA COLMAIBHO 3HAYMMOW HH(GOPMALMKM W 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO
MBIIUICHHUS.

B cooTBeTCTBMHM ¢ MAaHHBIMH IETISMH B CTPYKTYpe MPOrpaMMbl y4eOHOTO Kypca «BeposTHOCTh M CTaTHCTHKA»
OCHOBHOT'0 00111eT0 00pa30BaHUs BBIJCICHBI CIENYIONIME colepKaTelbHO-MeToanueckue JuHum: «lIpeacraBnenue JaHHBIX
U OIMCaTeNIbHAs CTaTUCTHKAY, «BeposTHOCTEY, «D1eMeHThl KOMOMHATOPUKNY, «BBenenue B Teopuio rpagony.

Conepxxanne nuann «lIperncraBieHue NaHHBIX U OMHCATENbHASI CTATUCTUKA» CIYKUT OCHOBOH Jisi (pOopMHpOBaHHS
HABBIKOB pa0OTHI ¢ HHGOpPMAIIMEH: OT YTEHUS U MHTEPIIpeTaluy HHPOpPMAIINH, PEACTABICHHON B Ta0INIIaX, HA AHarpaMMax



u rpadukax, 10 cOopa, MPEACTABICHUS U aHAIKM3a JAaHHBIX C UCIOJIb30BAHUEM CTAaTUCTUYECKUX XapPAKTEPUCTUK CPEIHUX U
pacceuBanusa. Pabotas ¢ JgaHHBIMHM, OOydYarolIuMecs ydarcs CUYUTBIBATh M HHTEPHPETUPOBATH JaHHBIC, BbIJIBUTATH,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHINIHNE TUIIOTE3bI, PA3MBIIUIITh Ha/ (PAKTOpaMH, BBI3BIBAIOIIUMHA U3MEHYUBOCTH, U
OLICHUBATh UX BJIMSHUE HA PACCMATPUBAEMBIC BEIMYUHBI U ITPOLECCHI.

NHTYUTUBHOE IPEACTABIIEHUE O CIIYYalHOU U3MEHYHUBOCTH, UCCIIENOBAHUE 3AaKOHOMEPHOCTEN U TEHACHIIUNA CTAHOBUTCS
MOTHUBUPYIOLIEN OCHOBOM Uil MU3YYEHHs] TEOPUHU BEPOSATHOCTEU. bonblioe 3HaYE€HHE MMEIOT IPAKTUYECKUE 3aJaHus, B
YaCTHOCTH OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBIONOA0Ous ciaydaiHOro coObitus. [Ipu m3ydenun ydeOHOTO Kypca
oOy4aroluecs: 3HAKOMSATCA C MPOCTEUIIMMU METOJaMHM BBIYMCIECHUS BEPOSITHOCTEW B CIyYalHBIX SKCHEPUMEHTAX C
PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU HCXOJIaMU, BEPOSATHOCTHBIMHM 3aKOHAMH, MO3BOJISIIONIMMHU CTaBUTh W pemliath Oolee
CIOXHbIe 3a7auu. B ydeOHbId Kypc BXOJAT HayalbHbIE MPEACTABICHHUS O CIYyYallHBIX BEIMYMHAX M MX YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax yuyeGHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYAIOIIUXCS ¢ MHOXKECTBAMH M OCHOBHBIMH OIEpallUSAMHU
HaJl MHOXXECTBAMH, PACCMATPUBAIOTCS MPUMEPHI MPUMEHEHUS ISl PEIICHUs 3alad, a TaKK€ HCIOIb30BaHUSA B JPYIUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX NMpeAMETax.

B 7-9 knaccax usydaercsa yueOHbI Kypc «BeposiTHOCTh U CTAaTUCTUKA», B KOTOPBINA BXOAAT pa3aensl: «lIpeacraBnenue
JAHHBIX U OMHCATENbHAS CTATUCTUKAY, «BepoaTHOCTEY, «JIeMEHThl KOMOMHATOPUKH », «BBeneHre B TEOPUIO rpadoBy.

Ha usydyenue yuebHoro kypca «BepositHocTh U ctaTtuctuka» orBonutcs 102 gaca: B 7 kiacce — 34 yaca (1 gac B
Heneno), B 8 kinacce — 34 vaca (1 gac B Henento), B 9 kinacce — 34 gaca (1 gac B Heneno).



COJEPXAHME OBYYEHUA
7 KIJACC

[IpencraBnenne MaHHBIX B BUAE TAOIUIl, AMAarpamM, TpadukoB. 3amoTHEHHUE
Ta0Jull, YTEHUE U TMOCTPOEHUE JuarpamMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbix). UTeHue rpadukoB peasibHbIX MpolieccoB. V3BneueHne nHpopMaluu us3
JUarpaMM U TaOJIHIL, UCTIOJIb30BAaHUE U MHTEPIIPETAIUS JaHHBIX.

OnucarenbHasi CTaTUCTHUKA: cpefHee apu(METHYEecKoe, MEIHaHa, pa3Max,
HauOoOJIbIlICE W HAUMEHbIIIEE 3HAYEHUs HaOopa YMCIOBBIX JOaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CrnydaliHbIN SKCHIEpUMEHT (OMBIT) U Cly4ailHoe coObITHE. BeposTHOCTH H
gacToTa. Pojb MamoBEepOATHRIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIEC
U B oO1ecTBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepuiuHbl. Yucno pébep u cymmapHas
crenenb BepmuH. [IpencraBnenue o cszHoctu rpada. lemu u nukiel. [lytu B
rpadax. Ob6xon rpada (dinepoB myth). [IpenacraBienne o0 OpPUESHTUPOBAHHOM
rpade. Pemenue 3ai1ay ¢ noMonibo rpagos.

8 KUIIACC

[IpencraBiaeHue JaHHBIX B BUJIE TAaOJIUL, 1UarpaMm, rpaguKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOIAMHOXecTBO. Omnepauuu Haj
MHO)KECTBaMU: OOBEIMHEHHE, MepeceyeHue, aonoiaHeHue. CBOMCTBa onepauui
HaJl MHOXECTBAMH: IIEPEMECTUTEIBHOE, COUYETATEIBHOE, PaCIpPEIEIUTEIBHOE,
BKJItoueHus. Mcnonp3oBaHue rpauueckoro MPEACTABICHUS MHOXKECTB IS
OIMCAHUs PEAJIbHBIX IPOLIECCOB U SIBJICHUM, [P PELICHNH 3a1a4.

N3mepenne paccenBaHus AaHHBIX. JMcnepcus U CTaHAAPTHOE OTKJIOHEHHME
YHUCJIOBBIX HA00POB. /lnarpaMma paccenBaHusl.

OnemeHTapHble COOBITUSI ciaydaiiHOro ombiTa. CiyuyailiHble COOBITHS.
BepostHoctr  coObiThil. OnBITBL ¢ paBHOBO3MOXKHBIMU  3JIEMEHTApHBIMU
coObITusMu. Ciyyalinblil BIOOp. CBS3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKHU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBOHCTBa J€pEBbEB: EIUHCTBEHHOCTb IIyTH, CYILECTBOBAHUE
BUCSAYEH BEPILMHBI, CBSI3b MEXKIY YHUCIOM BEpIIMH K 4uciioM pédep. IlpaBuiio
yMHOX€eHUA. Pemenne 3a1ay ¢ noMomibo rpados.

IIporuBononoxHele coObiTus. Juarpamma Oiinepa. OObenuHeHue H
nepeceueHue coObiTuil. HecoBmecTtHbie  coObiTHs. Dopmyna  CIOXKEHHS
BEPOATHOCTEU. YCJIOBHAasi BEpOATHOCTh. [IpaBwiio ymHOxeHusa. HeszaBucumelie
coObrTus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemeHue 3amay Ha



HaXO)KJIEHUE BEPOSTHOCTEH C IOMOLIBIO AEpEBA CIY4YallHOIO HKCIEPUMEHTA,
auarpamm Jiliepa.
9 KVIACC

[IpeacraBnenre JaHHBIX B BUAE TaOMUL, AuarpamM, TIpadUKoOB,
UHTEpIpeTanus JaHHbIX. UTeHne u nocrpoeHue Tabiaul, auarpamm, rpadukoB 1o
pEaIbHBIM JTaHHBIM.

[TepectanoBku u gakropuan. CoyeTaHus U YUCIO codeTaHUU. TpeyroabHUK
[Tackauns. Pemenue 3a1ay ¢ MCMOJIb30BAHHMEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CiydaifHbI BBIOOp TOYKM W3 GUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnsiTanne. Yenex m Heyaaua. Cepusi MCHBITAHHM [0 TEPBOrO ycrexa.
Cepust ucnbitanuii bepnymiu. BeposTHOCTH COOBITHII B CEpUU  UCIBITAHUUN
bepnymm.

CnyuaiiHasi BeJIMYMHA W PACHPEACICHUE BEPOATHOCTEHM. MaremaThdeckoe
OXugaHue u aucnepcus. llpuMepbl MaTEMaTUYECKOTO  OXKHUJAHUS — Kak
TEOPETUUECKOI'0 CPEAHEr0 3HAUEHUs BEIMYMHBI. MaTeMaTHuuecKoe OXKUIAHUE U
JUCTIEPCUST CIY4YaWHOW BEJIIMYMHBI «YHUCIO YCIEXOB B CEPUU HUCIBITAHUU
bepnrymnm».

[Tonsatue o 3akoHe OoybmMX uncell. M3MepeHne BeposSTHOCTEH C MOMOIIbIO
yacToT. Ponb 1 3HaUeHHe 3aKoHa OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD M CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMmbl y4eOHOro Kypca
«BeposATHOCTD U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIMTAHUE:

NpOSIBIICHUEM HWHTEpECa K MPOIUIOMY M HACTOAIIEMY POCCHMCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM WIKOJbI, K MCIOJIb30BAHUIO JTHUX
JTOCTH>KEHUI B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) rpa:xKIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN Ipak/laHWHA U peau3allui ero
npaB, TMPEJACTaBICHUEM O MAaTEeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPakIaHCKOro o0ImecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKIEHHUIO 3TUYECKUX MPOOJIEM, CBI3AHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3ajad
MaT€MAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHUEM BA)KHOCTH MaTEMaTHYECKOTO
o0pa30BaHUsS Ha TMPOTSHKEHWHM BCEHM JKM3HUW JJISl YCTENHON MpodeccHoHaTbHOM
JEATEIbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYAIIBHOU TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAIBHOMY UM  3CTETUYECKOMY BOCHPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, paCCYyKIECHUW, YMEHUIO BUJICTbH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSL:

OpUEHTallMed B JEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/iCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YETOBEKa, MPUPOIBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKHM Kak cQepbl YeI0BEYECKOi
NESATENbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYUMOCTH Uil PA3BUTHUSA LIMBUIIU3AIUH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKU U MAaTeMaTUYECKOU KYJIbTYpOH KakK CPEelICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMHU HCCIIEI0OBATEIbCKON
NEeSATENbHOCTH;



6) ¢usnueckoe BocnuraHue, (opMHpoOBaHHE KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TFOTOBHOCTBIO MPUMEHATh MaTeMaTHYECKHWE 3HAHUA B HUHTEPECaX CBOEro
3I0pOBBS, BEIEHUS  3J0pOBOro  oOpaza KM3HM  (30pOBOE  NHTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTbB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOI'0 K€ IIpaBa JIPYyroro YeJioBEKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalMell Ha NPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM IS pElIeHMs 3a1ad
B 00JJACTHM COXPAHHOCTU OKPY’KaIOIIEeW Cpeabl, IUIAHUPOBAHUS IOCTYNKOB H
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUN JJIsl OKPY)KAIOLIEH Cpelbl, OCO3HAHHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELICHUS;

8) aganTanusi K M3MEHSAIUMCS YCJOBHAM COUMAJIBHOW W NMPHUPOTHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSX HEOIPENEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITEIBHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JPYTUX JIIOAEH, mpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBI0O B (OPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIIE
(dopMynupoBaTh UIEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MIIaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMI0 KaK BBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAEMble PEIICHHUs] U JACUCTBUSA, (POPMYJIHPOBATH U OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

e BBUIBJISATH U XAPAKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTHUYECKHUX
00BEKTOB, TMOHSTHH, OTHOIICHUN MEXAYy MOHITUSMH, (OPMYJIUPOBATH
ONpEeAECiICHUs]  TMOHATUW, yCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJIacCU(UKAIIMKA, OCHOBAHUA JUIi OOOOIINCHUS W CpPaBHEHUS, KPHUTCPHUH
MIPOBOJIUMOTrO aHAJIN3A;

e BOCHpUHUMATH, (opMynaupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpAUTEIbHbIE M OTPHUIIATENIbHBIC, €AMHUYHBIE, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (akTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHMSX,
npeajaraTb KpUTEpUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;
JieNaTh BBIBOJABI C HCIIOIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX MU
WHAYKTUBHBIX YMO3aK/IFOUEHHUM, YMO3aKIFOUEHHU 110 aHAJIOTUH;

pa30OupaTh J10Ka3aTelIbCcTBA MATEMATHUYECKUX YTBEPKIACHUHN (MPSMbIE U OT
IPOTUBHOI0), MPOBOJAUTH CAMOCTOATEIBHO HECIIOKHBIE JI0KA3aTeNbCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTPAUBATH APryMEHTALUIO, MPHUBOJIUTH
IpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh C€rnoco0 pemieHus y4yeOHOM 3aaaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BbIOMpaTh Haubojee MOAXOMALUIMI C ydérom
CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ncciieaoBare/IbCKHue e CTBHA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICIOBATCIbLCKUNA HWHCTPYMEHT ITO3HAHUS,
(bopMyIHpOBaTh BOIPOCH], (PUKCHPYIOIIME MPOTHBOpPEUYHE, MPOOIeMy,
CaMOCTOSITCJIbHO ~YCTAaHABIMBAaTh HMCKOMOE M JIaHHOEC, (hOPMUPOBATH
THIIOTE3Y, aprYMEHTHPOBATh CBOIO IMO3UIINIO, MHECHUE;

NPOBOJIUTh IO CaMOCTOSTEIBHO COCTaBJICHHOMY TIUIAHY HECIIOXHBIN
AKCTICPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;
CaMOCTOSITEILHO (hOPMYTUPOBATH 00OOIEHUS] U BBIBOJBI MO pe3yjbTaTam
NPOBEIEHHOTO HAOJIIOICHUS, HWCCIICIOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHHIA;

NPOTHO3UPOBATh BO3MOXKHOE pPa3BHUTHE IMPOIECCa, a TaKKE BBIIBHUTATh
IPE/IITOI0KEHHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uH(GOpPMAITUIO Pa3TUYHBIX BUAOB U (OPM MPEICTABICHNUS;

BbIOWpaTh GOpMy TpEACTaBICHUS WHPOPMAUM U WUIIOCTPUPOBATH
pelaeMble 3aJaud CXeMaMmu, JuarpaMMaMH, HWHOM Tpadukod H uX
KOMOWHAIIUSIMU;

OLICHMBATh HAASHKHOCTh HMH(POpPMALMK 1O KPUTEPHSIM, NPEI0KEHHBIM
YUUTENIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeCTBUS:

BOCIIpUHUMATL U (bOpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIOBUAMU
" OCJsIMHU O6HICHI/IH, ACHO, TOYHO, I'PAaMOTHO BbIpa’XaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHs MO XOJy pELICHUs
3aJlayd, KOMMEHTUPOBATH MMOTYUYEHHBIN pe3ysIbTaT;

B XOJI¢ OOCYXKJI€HUS 3a/1aBaTh BOMPOCHI MO CYIECTBY 00CYXKIaeMOU TEMBI,
npoOJieMBbl, pemaeMoil 3a7auun, BbICKa3bIBaTh UJIEU, HalleJIEHHbIE HA MOMCK
pELICHHs, CONOCTABJIATh CBOM CYXACHHS C CYXICHUSIMHU JAPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3jM4ve U CXOJICTBO MO3ULIUM, B
KOpPEKTHOU popme popMyarpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEACTAaBIATh  PE3YJIbTAaThl  PELICHUs 3aJ1a4u, JKCIIEPUMEHTA,
UCCIIEZIOBAHUSA, TIPOCKTA, CAMOCTOSITEILHO BBIOMPATh ()OpMAT BHICTYILICHHS
c y4€TOM 3aja4 IPE3EHTALUN U OCOOEHHOCTEN ayIuTOpUH;

NOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUyaJIbHOM
paboTHI IpU pelIeHur y4eOHbIX MaTeMaTHUECKHX 3a71a4;

IPUHUMATh LEIb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATh OpraHU3aINI0
COBMECTHOW paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBaThCA,
o0cyXIaTh IpoILEcC U pe3yibTaT padoThl, 0000IIaTh MHEHUSI HECKOIbKUX
JIFOJICH;

y4acTBOBAaThb B TIpyHmnoBbIX ¢opmax padoTel (0OCyxkaeHus, oOMEH
MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOpJIMHHPOBATh CBOW JEHUCTBHS C JAPYTMMH 4WICHAaMH KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOLIMH MNPOAYKT IO KPUTEPHUSM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBHS.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSTENFHO COCTAaBJATH IUIaH, alTOPUTM pelIeHHs 3aAadd (WIH ero
4acTh), BBIOMPATh CHOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECYypCoOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBAaTb U KOPPEKTUPOBATH
BapUAHTHI PEIIEHUI ¢ Y4ETOM HOBOM MH(POpPMALIIH.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN HHTE/JIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoIlecca 1 pe3yibTara
pelIeHUs MaTEMaTUYECKOU 3a1a4u;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh MPU PEIICHUH 3aa4H,
BHOCUTH KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa JIEATEIbHOCTH MOCTABICHHON LU U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKEHUS WU HEIOCTIKCHUS LIENH,
HAXOJUTh OIIMUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K kxoHmy oOydenmss B 7 KJacce OOYYAIOIIMICS IOJYYHT CICTYIOIIUE
pEeAMETHBIE PE3YIbTATHI:

Uutate uHbOpMaLMIO, MPEICTABICHHYIO B TaOiMIaXx, Ha Auarpammax,
NpPE/CTaBIATh JAaHHbIE B BHUAE TaONMIl, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE
(cTronbuaThie) U KPYTOBBIE) IO MacCUBaM 3HAYEHUH.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEAIbHbIE  YUCIOBBIE  JIaHHBIE,
npeAcTaBlIeHHbIE B Ta0NMUIIaX, HA JUarpamMmax, rpadukax.

Hcnonp30BaTh i1 ONMCAHUS JAHHBIX CTAaTUCTHUYECKUE XapaKTEPUCTUKH:
cpenHee apu@MeETHYECKOe, MeauaHa, HauOOoJbIllee U HAWMEHbIIEEe 3HAYEHUS,
pa3mMax.

HNmers npeacraBiaeHUE O CIIydYaMHOM HW3MEHYMBOCTHM Ha IIpUMEpax LIEH,
bu3nuecKuX BETUYUH, aHTPOMIOMETPUYECKUX JITAHHBIX, UMETh MPE/ICTABJICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K konmy oOyuenuss B 8 kJiacce o0OyYaromuiicsi TMOTYYHUT CIEAYIOIINE
peAMETHBIE PE3YJIbTaTHhI:

N3Bnekate u mpeoOpa3oBbIBaTh HHGPOPMAIIMIO, TPEICTABICHHYIO B BUIE
Tabnwuil, TuarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUAC TAOIUIl, AUArpamMM,
rpaduKoB.

OnuceiBaTh J@HHBIE C TIOMOIIBIO CTATUCTUYECKUX ITOKa3aTelel: CpeIHHUX
3HAUYEHUN U MEp pacceuBaHus (pa3max, TUCTIEPCHs U CTaHIaPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEPEHUN U HaOJI0ICHHI.

HaxonuTte BEpOATHOCTH CIydaHBIX COOBITUH B OMBITAX, 3HAs BEPOSTHOCTHU
AJIEeMEHTAPHBIX COOBITUHA, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpapuyeckue MOJEIH: JEPEBO CIY4YaHOrO0 3KCIEPUMEHTA,
qyarpamMMmbl Dijiepa, YMciIoBas mpsiMas.

OnepupoBaTh MNOHSATUSIMH: MHOXECTBO, IOAMHOECTBO,  BBIIOJHATH
olepanuyd HaJ MHOXECTBaMHU: OOBEIWHEHWE, TEepPECeUYeHHe, [OTOTHEHUE,
NEePEUYUCIISITh AJIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBA MHOMECTB.

Hcnonb3oBaTh Tpaduueckoe MpencTaBICHUE MHOXKECTB U CBSI3EH MEXIy
HUMH JIJII OTMCAHMSI TIPOLIECCOB U SIBJICHUM, B TOM YHWCIIE MIPU PEIICHUU 33/1ad U3
JIPYTUX Y9€OHBIX MMPEAMETOB U KYpPCOB.

K koHiy o0yuenuss B 9 kJiacce oOOyYaromIMiiCs TMOMYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnekate W mpeoOpa3oBeiBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B
pa3IUYHBIX HUCTOYHUKAX B BHUJAE TaOlull, Auarpamm, rpaduxkoB, MpPeacTaBIsATh
JaHHBIE B BUJI€ TaOIMII, TUArpaMm, rpauKoB.



PemaTtp 3amaun oOpraHu3OBaHHBIM NE€peOOPOM BApPHUAHTOB, a TAKXKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh oONUCATENbHBIE XapPaKTEPUCTUKU JJII MACCHBOB YHCIIOBBIX
JQHHBIX, B TOM YKCJIE CPEHNE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxonuTte 4acToThl 3HAUEHU M 4acTOThI COOBITHS, B TOM YHUCJE IMOJIb3YSICh
pe3ynbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

Haxoautb BEpOATHOCTH Clly4aiHbIX COOBITUM B M3YYEHHBIX OIBITAX, B TOM
Ylclie B OMbITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU, B CEPHSIX
UCITIBITAaHNU 10 IIEPBOTO yCIIeXa, B CEPUAX UCIBITAHUM bepHyIun.

Nmers mnpencraBiieHME O CIy4alHOM BEIMYMHE U O paCHpPEACICHUU
BEPOSITHOCTEN.

HNmMerp mnpencraBieHWe O 3aKOHE OONBIIMX 4YUCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIINUX YKCEIl B
OpUPOJIE U OOILIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3aesioB H TeM nudgpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bu6mmoreka LIOK
1 IT 2
PEACTARIICHHE JAHibX 7 https://m.edsoo.ru/7f415fdc
bu6nunorexa LIOK
2 OmnucarenabHas CTaTUCTUKA 8 1 hitps://m.cdsoo.rw/7f41 5fdc
but6mmoreka [IOK
i 1
3 Catysalinas H3MCHIHBOCTE 6 https://m.edsoo.ru/7f415fdc
bubmuorexa [IOK
4 B 4
BEJICHNC B TCOPHIO rpados https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M "yacToTa Ciiy4aitHOro 4 1 bubnmoreka [JOK
COOBITHSA https://m.edsoo.ru/7f415fdc
bubmuorexa [IOK
i 2
6 O000menne, cucTeMaTH3anysa 3SHAHUHA 5 hitps://m.cdsoo.rw/7E415fde
OBILIEE KOJIMYECTBO YACOB I1O I[TPOPAMME 34 2 5




8 KUIACC

KoaunuecTBO 4acos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aeioB H TEM nuppoBbIE
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMbl Bceero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [JOK
1 IT 7 4
OBTOpEHHE Kypea [ iiacca https:/m.edsoo.ru/7f417fb2
) OrnmcaTenpHas cTaTUCTHKA. PaccenBanme 4 bubmuorexa [IOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6nunorexa LIOK
3 M 4
HozeeTRa https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B i 0 6 1
CPOATHOCTE CLYHAMHOTO CODBITHA https://m.edsoo.ru/7f417fb2
bubnuorexa LIOK
B 4
> BE/ICHHE B TCOPHIO rpado https://m.eds0o.ru/7f417fb2
. bu6nmoreka [IOK
6 Corysaiinbie coObITHA 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
7 00600 i 4 2
ODTHICHHE, CHCTEMATHSAIA SHARHH https://m.edso0o.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 1




9 KVIIACC

KoianuecTBo 4acos DJIEeKTPOHHBIE
HaumenoBanue pa3aejioB 1 TeM nudposbie
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcnbl
but6mmoreka [JOK
! HMosroperne kypea 8 kacca 4 hitps://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 4 1
DIeMEHTEL KOMOUHATOPHKH hitps://m.edsoo.ru/7f41a302
3 ['eomeTprueckas BepOITHOCTE 4 Bubmaorexa IIOK
p p https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
4 " b 1
CHBITARHA BEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubnmorexa [JOK
> Crryuaifras semrmna 6 hitps:/m.edsoo.ru/7f41a302
bubnmoreka [IOK
6 O6obmerne, KoHTpOI, 10 ! hitps://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 2







IHOYPOYHOE INIAHUPOBAHUE

7 KIIACC
KonunuyecrBo yacos DJIEeKTPOHHBIE
ara undposbie
Nenn/m | Tema ypoka Koutpoabubie | IlpakTuyeckue A p
Bcero U3yYeHHUsi | oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
| [IpencraBieHue JaHHBIX B | bu6nuorexa [IOK
TabauIax https://m.edsoo.ru/863ec1{8
) [IpakTHueckue BbIYUCICHUS 110 | bubmmorexa [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 H3Bneuenne u MHTEpIIpETALINS | bubnnorexa [JOK
Ta0JIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTiueckas pabora "Tabmuibr" 1 1
I'paduueckoe npeacrasnenue
5 JTAaHHBIX B BUJE KPYTOBBIX, 1 bubnnoreka [JOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JarpamMmm
UreHue ¥ NOCTPOCHUE THATPaMM.
6 [Ipumepsr eMT(I))r a(quiCKHI:( 1 bubnrorexa LIOK
P PRI A p https://m.edsoo.ru/863ed602
JIarpamMmm
7 [IpakTtuyeckas pabora 1 | bubnnorexa [IOK
"JlnarpammsI" https://m.edsoo.ru/863ed72e
g Yucnoseie HaOophl. Cpennee 1 bubnnoreka [JOK
apudMeTHIecKoe https://m.edsoo.ru/863ed846
9 Uucnossie Habopsl. Cpennee | bubmuorexa [IOK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
10 Meaunana yucioBoro Hadopa. 1 bubmuoteka [IOK




Y CTONYHUBOCTh M€ IUAHEL

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

Menuana ynciaoBoro Habopa.

11 .
Y cTOHIMBOCTL METUAHBI
12 [MpakTuueckas padora "Cpennue bubnnoreka [IOK
3HaYeHus" https://m.edsoo.ru/863edcba
HauGosnpiee u HanMeHbIee
13 3HAYEHUS YHCIIOBOTO Habopa bubamorexa [OK
pa. https://m.edsoo.ru/863eec07a
Pa3zmax
HawuGounpiiee 1 HauMeHbIee
14 3HAYECHMS YHCIIOBOTO HAabopa.
Pa3zmax
HawuGoupiiee 1 HaMMEHBIIIEES
15 3HAUEHUs YUCIOBOTO HAbOpa.
Pa3zmax
Kontponbnas paboTa mo Temam
16 "IIpencraBiieHue JaHHBIX bubmorexa HOK
P . https://m.edsoo.ru/863ee390
OnucaTenpHasi CTaTUCTUKA
17 CrnyuaiiHast ”3BMEHYMBOCTh bubmmorexa [LIOK
(mpumepsI) https://m.edsoo.ru/863eedbc
18 YacToTa 3Ha4Y€HUN B MacCUBE bubmuorexa [IOK
JaHHBIX https://m.edsoo.ru/863ee69¢c
bu6nuorexa [IOK
19 I
pymiHpoBka https://m.edsoo.ru/863ee9d0
20 ['ucrorpammel
bubmuorexa [IOK
21 r
HCTOTpaMMBl https://m.edsoo.ru/863eeelc
2 [Tpaktuueckas pabora "CnyuaitHas bubnmoreka [JOK

U3MEHYUBOCTE"

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




I'pad, Bepmmna, pedpo.

23 [IpencrapieHue 3aga4u ¢ TOMOIIBIO Bubmorexa IIOK
https://m.edsoo.ru/863eef52

rpada
CreneHb (BaJIGHTHOCTD) BEPILLIMHBI.

24 Yucno pébep 1 cyMMapHasi CTETIEHb bubamorera TIOK

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

BepiuuH. Llens u nukn

25 Hens u nuxi. [1yts B rpade. bu6mmorexa LIOK
[IpencraBneHue o CBA3HOCTH rpada https://m.edsoo.ru/863ef236

2% [IpencraBnenue 06 bubmmoreka [IOK
OPHUEHTHPOBAHHBIX I'padax https://m.edsoo.ru/863ef3b2

7 CrydaifHbIi OTIBIT U CITy4aliHOE bubnmnoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 4acTOTa COOBITHSL.

)3 Pomnp ManoBeposATHBIX U bubnnorexa [IOK
MPAKTUYECKU TOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHIA B IPUPOJIC U B OOIIICCTBE

29 Momnerta u urpanabHas KOCTb B
TEOpUU BEPOSTHOCTEH

30 [TpakTuueckas pabora "Hactora bubnmoreka [JOK
BbINaJieHus opia" https://m.edsoo.ru/863ef8a8
KonTponbHast pabora o temam

31 "CiyualiHas ”3MEHYMBOCTb. bubnnorexa [IOK
I'pads1. BeposTHOCTH ClTydaifHOTO https://m.edsoo0.ru/863f0186
coObITHs"

1 [ToBTOpenue, o6odIICHNE. bubnmorexa LIOK
[IpencraBneHne 1aHHBIX https://m.edsoo.ru/863efa24

13 [ToBTOpenue, 00001IICHUE. bubnmoreka [JOK

OmnuncarenbHas CTaTUCTHKA

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




34

[ToBTOpenue, 060061IeHNE.
BeposiTHOCTB CitydyaliHOTO COOBITHS

bu6mmoreka [IOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




8 KUIACC

KonuuecTBo 4yacoB DJIEeKTPOHHBIE
Ne Hara uugposble
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
| [Ipencrarnenue 1aHHBIX. | bubmuorexa [IOK
OnucarenbHas CTATUCTHKA https://m.edsoo.ru/863f029¢
) Crny4aitHast uaMeHunBoCTh. CpeHue | bubnnoreka [IOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitnbie coObITHsI. BeposiTHOCTH U | bubnmoreka [JOK
YaCTOThI https://m.edso00.ru/863f0578
Kitaccuueckue monenu reopuu
4 BEPOSTHOCTEH: MOHETA U UTPATbHAS 1 bubamorera HIOK
P ' P https://m.edso0.ru/863f076¢
KOCTh
bub6mmoreka [IOK
5 OtxkioHe 1
TITOTEHIA https://m.edsoo.ru/863f0a50
bubmuorexa [IOK
1
6 Jucnepens wncnosoro Hadopa https://m.edsoo.ru/863f0a50
. CranmapTHOE OTKIIOHEHHUE YUCIIOBOTO | bubnuorexa [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JuarpamMmbl paccerBaHUs 1 bubmmorexa OK
p p https://m.edsoo.ru/863f0eab
bu6nunorexa LIOK
9 M 1
HOMECTRO, TOAMHOAECTEO hitps://m.edsoo.ru/863(1180
Onepanuu HaJ MHOXKECTBAMU:
bu6mmoreka [IOK
10 o0BeIMHECHNE, TIEpEeCeUCHHE, 1

JOIIOJITHCHUC

https://m.edsoo.ru/863f143¢




CaoiicTBa onepauuii HaJl
MHOXECTBAMHU: TIEPEMECTUTEIILHOE,

bubnunorexa LIOK

11
Cco4YeTaTeIbHOE, paclpeaeIUTEIbHOE, https://m.edsoo.ru/863f1784
BKJIIOUEHUSA
12 ['paduueckoe npeacraBiaeHue bubnnorexa [IOK
MHO>XXECTB https://m.edsoo.ru/863f198¢
KontponbHas paboTa mo Temam
13 " "
Crartuctuka. MHOXeCTBa
14 DOnemeHTapHble coObITHs. CiyuaiiHbIe bu6mmoreka [IOK
COOBITUSA https://m.edsoo.ru/863f1dec
brnaronpusrcrByroniue
15 aneMeHﬁa HBIE ZIOO6BITI/ISI Bubmuorexa LIOK
P o https://m.edsoo.ru/863f1dec
BepositHOCTH COOBITHI
BbaaronpusrcTByromniue
16 aneMeHlia HbIE Z:)O6BITI/I}I Bubmiorexa LIOK
P o https://m.edsoo.ru/863f1{72
BepositHOCTH cOOBITHI
OIMBITEL ¢ PABHOBO3MOKHBIMHA
17 SJ'ICMGHTapHBIMI/I COOBITHSIMH Bubmrorexa LIOK
. pu ' https://m.edsoo.ru/863f21ca
Crnyualinbiii BEIOOD
OMBITHI ¢ PABHOBO3MOKXHBIMH
18 DJIEMEHTAPHBIMHU COOBITHSIMUA Bubmaorexa [JOK
. pv ' https://m.edsoo.ru/863f21ca
Crnyualinbiii BEIOOD
[TpakTrueckas padota "OMNbITHI ¢
19 aBHOBO3MO>KHBIMH DJIEMEHTAPHBIMHU Bubmmorexa HOK
P " P https://m.edsoo.ru/863f235a
COOBITHSIMHU
bu6nunorexa LIOK
20 epeBO
Hepes https://m.edsoo.ru/863f2ade
21 CBolicTBa aepeBa: €IMHCTBEHHOCTh bu6nmoreka [IOK




MyTH, CYIIECTBOBAHNE BUCSYCH
BEPIIUHBI, CBS3b MEXKIY YHCIOM
BEPIINH U YUCIIOM pEdep

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

22 [IpaBriIO0 YMHOXKEHUS bubmmorexa [IOK
p y https://m.edso00.ru/863f2¢cd8
bubmuorexa [IOK
23 I1
PABIIO yMHOACHIA https://m.edsoo.ru/86312e36
bu6mmoreka LIOK
24 IT
POTHBOMOIONKHOE COObITHE https://m.edsoo.ru/8632f8a
)5 Huarpamma Ditnepa. O0benuHeHnE U bubnnorexa [IOK
nepeceyeHre COOBITHIA https://m.edsoo.ru/863f3214
26 HecoBMmectabie coObiTHsI. @opMmyiia bubmuorexa [IOK
CII0KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectabie coObiTusi. Dopmyna bubmuorexa [JOK
CII0KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863{3764
[IpaBuino yMHOKEHHUS BEPOSITHOCTEM.
28 VYcnoBHas BEpOSTHOCTh bubmorexa LOK
p ’ https://m.edsoo.ru/863f38ae
He3zaBucumelie coObITHS
[IpaBuno yMHOKEHUSI BEPOSITHOCTEM.
29 VYcnoBHas BEpOSITHOCTD bubamorera TIOK
p ’ https://m.edsoo.ru/863f3b06
HezaBucumelie coObITHS
30 IIpencraBnenue ciry4aifHOro bubnuorexa [IOK
9KCIIEpHMMEHTA B BUJIE ACpeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciy4aitHOro bubnmoreka [JOK
DKCIIEPUMEHTA B BUJIE AEpEBA https://m.edsoo.ru/863f3f20
[ToBTOpenue, o6o0IIeHNE.
bu6nunorexa LIOK
32 [IpencraBnenune n1aHHbBIX.

OmnucarenbHas CTaTUCTHKA

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




bubnuorexa [IOK

33 losroperne, 0bodmenne. Ipadpor ! https://m.edso0.ru/8634312
KonTponbHas pabota no temam
34 "Cnyualinble coObITHSI. BEeposTHOCTB. 1
I'padsr"
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




9 KVIIACC

KonunyectBo yacos DJIEeKTPOHHBIE
ara nuppoBbIe
Nen/m | Tema ypoka Kontpoabnsie | IIpakTnyeckue A op
Bcero H3y4YeHHsi | 00pa3oBaTebHbIC
padoTbI padoTbI
pecypcsl
1 [IpencraBnenue gaHHBIX 1 bubnmorexa [IOK
el A https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubamorexa [TOK
https://m.edsoo.ru/863f47ea
3 Onepanuu HaJ COOBITHUSIMU 1
HezaBucumocTs coObITHI 1
5 KomOunaropHoe npaBuiio | bubnnorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/863f4e16
6 IlepectanoBku. Pakropuail. | bubnnorexa [IOK
CoueTaHus U 4UCIIO COUYETaHUN https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
7 Tpeyro [Tackan 1
PEYTOTIBHHK Kaim https://m.edsoo.ru/863f5014
[Ipaktuyeckas padora
g "Bpiuncienue BeposITHOCTEN ¢ | ] bubnuorexa [IOK
HCIIOJIb30BAaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(GyHKUIUHI 27€KTPOHHBIX Tabmun"
I'eomeTrpuueckas BEpOSITHOCTb.
9 Cay4daiiHblif BBIOOp TOUKH U3 | bubnnorexa [IOK
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863£5884
W3 1yTH OKPY>KHOCTH
10 I'eomeTprueckast BEpOSITHOCTb. | bubnmorexa LIOK

Cry4aiiHblif BBIOOp TOUKH U3

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




(burypsl Ha MJIOCKOCTH, U3 OTpe3Ka,
U3 AYTU OKPY’KHOCTH

I'eomeTprueckass BEpOSITHOCTb.
Cry4aiiHbIi BBIOOP TOUKH U3

but6mmoreka [JOK

11
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5Sbfe
U3 1yTH OKPY>KHOCTH
I'eomeTprueckast BEpOSITHOCTb.
12 CrnydaiiHbIii BHIOOP TOUKH U3 bu6mmoteka [IOK
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 1yTH OKPY>KHOCTH
HcnbiTanue. Ycnex u Heynaua.
13 Cepus ucTibITaHUN JI0 TIEPBOTO bubamorera LOK
p a P https://m.edsoo.ru/863f6162
ycrexa
HcnbiTanue. Ycnex u Heynava.
14 Cepus ucnblTaHUN O IEPBOrO bubmmorexa LIOK
P AO TP https://m.edso0.ru/363f6356
ycrexa
HcnbiTanue. Ycnex u Heynaya.
15 Cepus ucnbITaHU 10 IEPBOTO
ycrnexa
Hcnertanus beprymnn.
16 BepositHocTH cOOBITHIT B cepun bubamorera LOK
P g P https://m.edsoo.ru/863£64d2
ucnbiTanuit bepuymnu
Ucnbrtanus beprymnu.
17 BepositHoCTH cOOBITHIT B cepun bubmrorexa LIOK
P . P https://m.edso0.ru/863f6680
ucnbITaHui beprynun
18 [paktuyeckas padora "VcnbiTanus bu6aunorexa [IOK
bepnymm" https://m.edsoo.ru/863f67de
19 Crny4aiiHasi BeJIMYMHA U bubnuoreka [IOK




pacrpeiesieHne BeposSTHOCTEH

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

MaremaTHdeckoe OKHIaHue 1

bubnuorexa LIOK

20
JUCIIEPCUS CITy4aiiHOW BEJIMYUHBI https://m.edsoo.ru/863f6da6
IIpumepsl MaTeMaTUYECKOTO
21 OKUJAHUSA KaK TEOPETHUECKOTO bubnmorexa [OK
g P hitps://m.eds00.ru/863£636
CPEIHET0 3HAYCHUS BETNIMHBI
bu6mmoreka LIOK
22 ITo € 0 3aKoHe 00 ce
TPATHE © SAROHE DOTLHTIX HHCCT https://m.eds00.ru/863f72c4
o N3mepenue BEpOATHOCTEH ¢ bu6nuorexa [IOK
IIOMOIIBIO YaCTOT https://m.edsoo.ru/863f7652
24 [Ipumenenune 3aKkoHa OOJBITNX bubnmnoreka [JOK
qucen https://m.edsoo.ru/863f7116
)5 O06o01ieHne, cucTeMaTu3anus bubmmorexa [IOK
3HaHuil. [IpencraBnenre qaHHbBIX https://m.edsoo.ru/863f783¢
26 O0o001enue, cucTeMaTH3aIus
sganuii. OnucarenbHas CTaTUCTHKA
O0001Ienne, CHCTEMaTH3AIUS
27 3Hanui. [IpencraBieHne JaHHBIX bubmmorexa [OK
- P g ' https://m.edso0.ru/863f893a
OnucarenbHas CTATUCTHKA
O000611IeHNE, CHCTEMATH3ALIU
28 3HaHui. BepoaTHOCTH clIy4ailHOr o bubmmorexa [OK
- P i https://m.edsoo.ru/863f7ade
CcOOBITUS
O0001Ienne, cuCTEMaTH3aIUs
29 3HaHUU. BeposSTHOCTH CirydaliHOTO bubnmnoreka [JOK
COOBITHA. DIIEMEHTEI https://m.edsoo.ru/863f7¢9¢
KOMOHWHATOPUKH
30 O0001Ienne, cCUCTEMaTH3aIUs bubmuorexa [IOK

3HAHUN. DJIEMEHTHI

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




KOMOMHATOPUKHI

O0o001enue, cuCTeMaTH3aIUs
3HAHUHU. DIIEMEHTEI

bubmuorexa [IOK

31 1
KoMOuHaTopuku. CiaydaiiHbie https://m.edsoo.ru/863f8408
BEJIMYMHBI U PacTpeesIeHUs
O0o001Ienue, cuCTeMaTH3aIus
. N bubmuoreka [IOK
32 3HaHud. Ciy4ailHble BETMYUHBI U 1
https://m.edsoo.ru/863f861a
pacnpeieneHus
33 Htorosast KOHTpOJIbHAs paboTa 1 bubamorera LOK
https://m.edsoo.ru/863f8b56
34 O0o001Ienue, cuCTeMaTH3aI s 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJabTAaThl OCBOEHUS OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 00IIEr0 00pa3oBaHusl
pe3yJibTara
5 BeposiTHOCTB M cTaTHCTHKA
Yutath nHOpMaIKIo, IPEICTABICHHYIO B TAOJIUIIAaX, HA JUarpaMMax,
5.1 MPEACTaBIATh, JIaHHBIE B BHJE TaONHWI, CTPOUTh JHAarpaMMBbI
(cTonmOuKOBBIE (CTOIOYATHIE) M KPYTOBBIC) IO MAaCCUBaM 3HAYCHUI
55 OnucelBaTh W HMHTEPIPETUPOBATH peajbHBIC YHUCIIOBHIC JIaHHEIC,
MpeJIcTaBICHHBIC B TAOIHUIIAX, HA TUarpaMmax, rpadukax
Hcnons30BaTh IS OIIMCAHUS MaHHBIX CTAaTUCTHYECKHUE
5.3 XapaKTepUCTHKH: CpeiHee apupMeTHuIecKoe, MeaAnana, HaubobIlee U
HAaUMEHbBIIIee 3HAUSHUS, pa3Max
HmeTs npeacTaBieHue o CiiydaiiHOM U3MEHYMBOCTH Ha MpUMepax IieH,
5.4 (U3UYECKUX  BEJIMYHMH, AaHTPONIOMETPUYECKHX JAHHBIX, HMETh
MPEACTaBICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yabTAThl 0CBOEHUS OCHOBHOI
NpoBepPsSieMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'0 001IIero 00pa3oBaHusI
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekate W mpeoOpa3oBbIBaTh HH(POPMAIMIO, TMPEACTABICHHYIO B
5.1 BUJIe TaOnuI], nuarpamm, rpadukoB, MPEJCTABIATh JaHHBIE B BHUIE
Ta0IuUI, TUarpamMm, rpaduKoB
OnuceiBaTh JaHHBIE C IIOMOIIBI0 CTATHCTHYECKHX ITOKa3aTeJe:
5.2 CpPEHUX 3HAYEHUH U Mep paccenBaHus (pa3max, JUCHEpCUs U
CTaHAapPTHOE OTKJIOHEHHE)
53 HaxomuTe 4acTOTHI YHCIOBBIX 3HAYEHHWH M YaCTOTHI COOBITHI, B TOM




YHCJIE 10 pe3yJibTaTaM U3MEPEHUN U HAOIIOACHUI

HaxomuTh BEpOATHOCTH CIy4YalHBIX COOBITHI B ONBITAX, 3HAs

54 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMHU COOBITUAMU
55 Hcnonb3oBaTh  Tpauueckue  MOJEIH:  JIEPeBO  CIIydyailHOTro
. HKCIEPUMEHTA, TuarpaMMbl Difiepa, yucioBas npsmas
OnepupoBarh MOHATUSMHU: MHOXECTBO, IOJMHOKECTBO; BBINOJIHAThH
s6 olepallMd  HaJX  MHOXECTBaMH:  OOBEJAMHEHHE, IIepeceucHHe,
' JIOTIOJIHEHHE; IEPEUUCIIATh HIEMEHThI MHOKECTB, IPUMEHSATh CBOMCTBA
MHOXECTB
Hcnonp3oBaTh rpaduueckoe IMpercTaBIeHHE MHOXKECTB U CBsI3el
5.7 MEXy HUMH JUIS OTIMCAHUS MPOLECCOB U SBICHUH, B TOM YHCIIE TIPU
peIIeHNH 331249 U3 APYIUX YIeOHBIX MIPEIMETOB U KYPCOB
9 KITIACC
Kon "
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTaTa
5 BeposTHOCTB U cTaTHCTHKA
W3Bnexkath U mnpeoOpa3oBbIBaTh HMH(POPMALMIO, MPEICTABICHHYIO B
5.1 pa3MYHBIX HCTOYHHMKAX B BHJE TaONWL, JIuarpamMM, TIpaguKoB,
NPEJCTABIATh JaHHbIE B BUJE TAaOJIUIl, JUarpaMm, rpaukoB
55 Pemartp 3a1aun OpraHu30BaHHBIM 11€peOOPOM BapHAHTOB, a TAKKE C
. MCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO0OB
Hcnonb30BaTh  ONMCaTeNbHbIE XAapaKTEPUCTHKH JUIi  MacCHBOB
53 YHUCJIOBBIX JAaHHBIX, B TOM 4YHCIE CpEJHHE 3HAYEHUS U Mephl
paccenBaHUsI
4 HaxonuTth 4acTOThl 3HAYEHWH W YaCTOThl COOBITHS, B TOM YHCIIE
' HOJIB3YACh PE3y/bTaTaMM MPOBEAEHHBIX U3MEPEHUN U HAOII0JeHUI
HaxonuTh BEpOSTHOCTH CIy4alHbIX COOBITUN B M3yYEHHBIX ONbBITAX, B
5.5 TOM YHCJIE€ B OIbITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU

COOBITHSIMHM, B CEpHSAX HCIBITAHWNA /0 TEPBOTO ycIiexa, B CEpHsX




ucnbiTanuil beprymm

HmeTth npeacTaBJICHUC O CJ'Iy‘-IB.ﬁHOfI BCJIMYHUHC U O pacCHpCACIICHUN

5.6

BEpPOSITHOCTEMN

HmeTp npeacTaBieHue 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUHU
5.7 3aKOHOMEPHOCTH B CIy4allHOM W3MEHYMBOCTH M O pPOJM 3aKOHA

OOJIBIINX YKCeIl B IPUPOJIE U 0OIIECTBE




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBneHne naHHBIX B BHJIE TAaONUI, AMAarpaMM, rpadukoB. 3anolHeHHE
TaONMI], YTEHHE W TIOCTPOCHHE IUarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBbix). UrTeHwe TpaduKOB pEaTbHBIX MpoIeccoB. V3BnedeHue
nH(popMallMd M3 AUarpaMM M TaOJMIl, KCIIOJIb30BAaHWE M HMHTEpIpeTanus
JTAHHBIX
OnwucartenbHas CTAaTHCTHKA: CpegHee apuMETHYecKoe, MeIHaHa, pa3Max,
5.2 HauOoJIblllee 1 HaUMEHbIIIee 3HaUeHUs] Habopa YMCIIOBBIX JaHHBIX. [Iprumepsl
CIIy4ailiHOM U3MEHYMBOCTH
Cay4aliHplif KCIIEPUMEHT (OMBIT) M CilydaifHoe coObITHE. BeposiTHOCTE U
5.3 gacToTa. Poib MalloBEpOSATHBIX M TPAKTHUYECKH TOCTOBEPHBIX COOBITHUH B
npupojie u B oduiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEM
I'pad, Bepmmna, pedbpo. Crenennp BepumuHbl. Yuciao pébep u cymmapHas
54 ctenieHb BepiuH. [IpencraBnenue o cBsa3HocT rpada. Lenu u nukisl. [lytu
' B rpadax. OO0xom rpada (oimepoB 1yTh). IlpencraBinenme 00
OpHEHTHUPOBaHHOM rpade. Pemenue 3agau ¢ momopto rpagos
8 KVIACC
Kon IIpoBepsieMblii 371€eMEeHT COAEPKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBnenue JaHHBIX B BUJE TaOJIUL, JHArpaMM, rpadukoB
55 MHOXecTBO, 2JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu Haj
' MHO>KECTBaMU: 00bEAMHEHUE, TIepeceYeHre, JOMOTHEHUE
53 CBolicTBa onepanuii HaJl MHOKECTBAMU: TIEPEMECTUTEIBHOE, COYETATEIBHOE,
' pacrpeaeuTeIbHOE, BKIOUEHUS
54 Hcnonp3oBanue rpaduyeckoro MNpeCTaBICHUS MHOXKECTB JUIsl ONMUCAHUS

PCAJIbHBIX IMTPOLICCCOB U ﬁBJ’ICHI/IfI, IIpU pCUICHUU 3aaa4.




W3mepenune pacceuBaHusi AaHHbIX. Jlucrnepcuss U CTaHAApTHOE OTKIOHEHHUE

> YHUCJIOBBIX HAOOPOB. JlmarpaMma paccerBaHUS
DOneMeHTapHble COOBITHS CiydaiHOrO ombita. Ciy4aifHble COOBITHS.
. BepositHocti  coObITHIA. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMU
. coObrtusimu.  CrydaifHbiii  BbIOOp. CBSI3b  MEXIy MalOBEPOSTHBIMU H
MPAKTHYECKH JOCTOBEPHBIMU COOBITUSIMH B TIPUPO/JIE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€AUHCTBEHHOCTh IIYTH, CYLIECTBOBAaHUE
5.7 BUCSYEH BEPIIUHBI, CBA3b MEX]y YUCIIOM BEpIIUH U yrcioMm pédep. [IpaBuio
yMHOkKeHUs. Pemienue 3a1a4u ¢ moMolpto rpados
[IpotuBomonoxkubie coObITHSA. Juarpamma Oiinepa. OObeAMHEHHE W
5.8 nepecedeHre coObiTui. HecoBmecTHbie coObITHsA. Dopmyna ClIOKEHUS
BEPOATHOCTEMN
5.9 VYcnoBHast BeposiTHOCTB. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
IIpencraBnenue »sKkcnepuMeHTa B BUIE JepeBa. Pemienue 3amad  Ha
5.10 HaXO0KJI€HHUE BEPOSITHOCTEN C MOMOIIBIO J€pEBA CIYyYallHOTO HKCIIEPUMEHTA,
auarpamm Disepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUAE TaOJIUI], AMarpaMm, TpaduKoB, HHTEPIpETAIIs
5.1 JMaHHBIX. UTeHHWE M TOCTPOCHHE TaOJIMII, JUarpamm, TpauKoOB MO peaabHBIM
JTAHHBIM
5.2 [lepecranoBku U dakTopuan
5.3 CoueTaHus ¥ YUCJIO COUETAHUM
5.4 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ uCoab30BaHUEM KOMOMHATOPUKH
ss I'eomerpuueckas BeposTHOCTh. CiydaliHbIf BBIOOpP TOYKM H3 (UTYPHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTU
5.6 HcnbiTanue. Ycnex u Heynada. Cepust HCIIBITAHUM 10 IEPBOro ycrnexa
57 Cepust ucnbitanuii beprymm. BeposTHOCTH cOOBITHIA B CEpUM HMCTBITAHUN
' bepnymn
5.8 CrnyuaiiHas BeJIMUMHA U paclpeielieHue BEPOSTHOCTEN




MaremaTtnueckoe oxxkuganue u - gucnepcus. [lpumepsl MaTemMaTuyeckoro

> 0’KHMJIaHMSI KaK TEOPETUYECKOr0 CPETHETO 3HAYECHUS BEJINYMHBI

510 MareMaTuyeckoe OXKHJIAHME M JUCIEPCHUS CIydalHOM BEJIMYMHBI «4HUCIIO
. YCIIEXOB B CEpUHU UCHIBITAHUN bepHyIn»

511 [onsitTue o 3akoHe OONBIIMX yucen. M3MepeHHe BEpOSITHOCTEH € MOMOIIBIO

4yacToT. Pob 1 3HaUeHUE 3aKOHA OOJIBIINX YHCEN B npupoac u O6H_[CCTBC




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHHUS K
PE3YJbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 001IIEr0
o0pa3oBanusi Ha ocHOBe PI'OC

YMeHne onepupoBaTh MOHATHIMHU: MHOXECTBO, TIOJIMHOXECTBO, OMEpPALIUN
HaJl MHOXXECTBAMH;, YMEHHE ONIEPUPOBATH MOHSATUSMU: Tpad), CBA3HBIN Tpad,
JI€pEBO, LUKJI, IPUMEHATh UX MPH PEIICHUU 33]a4; YMEHHE HCIIOIb30BaTh
rpajguueckoe TPEICTaBICHHE MHOXECTB JUIS OIMUCAaHUS PEabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a]1a4 U3 IPYruX y4eOHbIX PEAMETOB

YMeHne omnepupoBaTh TMOHATUSIMHU: ONpPEJACIICHHe, aKCUoMa, Teopema,
JI0Ka3aTelIbCTBO; ~ YMEHHE  paclo3HaBaTb  UCTUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, TMPUBOJAUTH TPUMEPhl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBaHUS U OTPUIIAHUS BBICKA3BIBAHUIA

YMeHHne onepupoBaTh IOHATHAMM: HATypajdbHOE 4YHCIO, IPOCTOE U
COCTaBHOE YHUCIIO, IEIUMOCTb HAaTypajbHbIX YUCEJN, IPU3HAKU JEIUMOCTH,
IIeJIO€ YMCII0, MOJYNb YMCIa, OOBIKHOBEHHAs! OpoOb M JecsATHYHAs ApoOb,
CTaHJApPTHBIA BUJ YHCIA, PALMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YUCIIO,
apu@MeTHUecKUil KBaJpaTHBIM KOPEHb; YMEHHE BBINOIHSITH JEUCTBUS C
YUCJIaMH, CPAaBHMBAThb M YIOPSAIOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHOM IpPsIMOM, OKPYIVIATh YHUCIA; YMEHHUE JenaTb IPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe omnepupoBaTh IOHATHSAMH: CTETEHb C IIEJBIM  IIOKa3aTeseM,
apumeTHyecKUil KBaJIpaTHbIN KOpEHb, MHOI'OWIEH, ajiredpandeckas 1poob,
TOXK/IECTBO; 3HAKOMCTBO C KOpPHEM HaTypajbHOH CTermeHu OoJbiie
€IMHUIIBI; YMEHHME BBINOJHATH pacuéThl MO (GopMmynaM, NMpeodpa3oBaHU
IETBIX, JIPOOHO-PAIIOHATBHBIX BBIPA)KEHHH M BBIPAKCHHH C KOPHSIMH,
pasyioKeHNe MHOTOWICHA HAa MHOXMHTEIH, B TOM YHCJIE C MCIOJIb30BaHHEM
(hopMysT pa3HOCTH KBaIpaTOB M KBAIpaTa CyMMBI i Pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMH: YHMCIOBOE PABEHCTBO, YpPaBHEHHE C
OJIHOM NIEPEMEHHOH, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
YMEHHME pellaTh JUHEHHbIe | KBaJApaTHbIE ypaBHEHUsS, JIpOOHO-
palMoHaIbHBIE YPABHEHHS C OJTHOM NEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHMH, JIMHEHHBIC HEPABEHCTBA U UX CHCTEMBI, KBapaTHbIC U APOOHO-
paluoHaJIbHbIE HEPABEHCTBA C OAHOM IIEPEMEHHOH, B TOM 4MCIE IpU
pelIeHnH 3a1ad U3 JApPYruxX IMpPEeAMETOB M NPAKTHUECKUX 33a7ad; yMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO NMPSMYI0 M KOOPAWHATHYH IUIOCKOCTH IS
M300pa’keHUs pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMmeHue omnepupoBaTh NOHATHUAMH: (QYHKIMA, rpaduk (yHKOIUH, HYITH
(yHKIMU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEXYTKH BO3pacTaHus,




yObIBaHUSsI, HaWOOJbIIEE W HAWMEHbIEE 3HAYCHUS (QYHKIUH; yMEHHE
ONEpPHUPOBATH TMOHATHAMHU: TpsMasi TMPONOPIHMOHAIBHOCTh, JIMHEHHAS
¢byHkMsa, KBagpatuyHas (yHKIUSA, oOpaTHash MPONOPIHOHATIBHOCTS,
napaboJja, runep0ona; yMeHHe CTPOUTh Tpaduku GyHKIMH, UCIIONH30BAThH
rpaduku Uis OMpeNeieHHUs CBOWCTB MPOILIECCOB U 3aBUCUMOCTEH, IS
pemieHnus 3amad M3 JIPYTHX YYeOHBIX MPEAMETOB WM pPEalbHOW >KU3HU;
YMEHUE BBIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEX1Y BeTHUYUHAMHU

YMeHue onepupoBaTh MOHATHIMU: MOCIEI0BATEIBHOCTD, apu(MeTHUECKas
U TreoMeTpuyecKas IpOrpeccud; YMEHHE HCIOJIb30BaTh CBONCTBA
nocJe0BaTeabHOCTEN, (OPMYJIbl CyMMBl U OOILEro Wi€Ha IpPHU pELICHUU
3a1a4, B TOM YHUCIE 3aad M3 APYrHUX Y4eOHBIX NMPEJAMETOB U peabHON
KU3HU

YMeHue pemiath 3a/1a4u pa3HbIX TUIOB (B TOM YKCJIEe Ha MPOLEHTHI, JOIU U
YacTH, JBW)KEHHUE, paboTy, LIEHy TOBAPOB U CTOMMOCTb MOKYIIOK M YCIYT,
HaJIOTHM, 3aJa4yd M3 O00JaCTH YOpPAaBIEHUS JMYHBIMM U CEMEHHBIMU
(uHaHCAMH); YMEHHUE COCTABJIATH BBHIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBMIO 3aJadd, MCCIEAOBATH IIOJYyYEHHOE pEIICHUE U
OLICHUBATH MPABIONOI00HOCTh MOTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTth MOHATHAMU: (PUTYpa, TOUKA, OTPE30K, MpsMasi, JIyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TPEYTrOJIbHUK, PAaBHOOCAPECHHBIN U
PaBHOCTOPOHHUH TPEYTONBHUKH, IPSIMOYTOIBHBINA TPEYrOJIbHUK, MEIHaHA,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YeTBIPEXYTOJILHUK,
napajiiesiorpaMmm, poM0, IPSIMOYTOJILHUK, KBaJIpaT, TPACIHsI; OKPYKHOCTD,
KpYT, KacaTeIbHAs; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTYpaMU; YMECHHUE
pemarh 3aJadd, B TOM YHCIE W3 TMOBCEIHEBHOW >KM3HM, HAa HaXOXKICHHE
T€OMETPUYECKHUX BEIMYUH C MPUMEHEHHEM HM3y4YCHHBIX CBOWUCTB (UTYp H
(hakToB
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YMeHue omnepupoBaTh TOHATHUAMM: PABEHCTBO (QUIYp, PpPaBEHCTBO
TPEYTrOJIbHUKOB; MMapaJUIENbHOCTh U NEPHEHAMKYISPHOCTh NMPSAMBIX, YrOJ
MEXy MPSIMBIMH, NIEPIIEHAUKYIISP, HAKJIOHHAS, POEKIMA, Togo0ue Guryp,
HOJOOHBIE TPEYTrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOUYKU M TMPAMON;
YMEHHME pACIO3HaBaTh pPAaBEHCTBO, CHMMETPUI0 M Tmojxodue ¢uryp,
napajuIeIbHOCTh U NEPIIEHIUKYISIPHOCTh IPSIMBIX B OKPYXKAIOIIEM MUpE
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YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSHHUE, Yroyl (BelHurHA
yria, CHHYC M KOCHHYC yIJia TPEeyroJIbHUKA), TUIOIIAb; YMEHUE OIICHUBATh
pa3Mepsl IPeIMETOB U 0OBEKTOB B OKPYKAIOLIEM MHUPE; YMEHUE IPUMEHATh
(hopmyIel IEpUMETpa U TUIOMIATH MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH U
IUIOIIAAN Kpyra, oObeMa TNPSMOYTOJBHOTO TapajuleenuIeia; yMeHHUe
NPUMEHSTh NMPU3HAKUA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuKa, Teopemy I[ludaropa, TpUTOHOMETPUYECKHUE COOTHOILICHUS
JUTSI BBIYMCIICHUS JJTUH, PACCTOSIHUM, TUTOIA e
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YMmenue  uzoOpaxarb  miIockue  (GUIypsl U UX  KOMOMHaLuW,
OPOCTPAHCTBEHHBbIE (UTYpHl OT PYKH, C TIOMOIIBI0 YEPTENKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OIIMCAaHHIO
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YMeHue onepupoBaTh MOHATHSAMM: HPSMOYTOJIbHAS CHCTEMa KOOPJHMHAT;
KOOpJIMHATBl TOUYKH, BEKTOP, CyMMa BEKTOpPOB, IPOU3BEJACHHE BEKTOpa Ha
YHCIO, CKaJIIpHOE IPOU3BEJICHHE BEKTOPOB; YMEHHE HCIIOJIB30BaTh
BEKTOPbl U KOOPJMHATHI JJI MPEACTABICHUS JaHHBIX M PELICHUs 3a]ad, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEAMETOB U PEATbHOMN KU3HU
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YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIE U KPYTOBBIE AHArpaMMBbL,
TabJINLBI, CpeiHee apuMeTHIecKoe, MeuaHa, HauooJbIlIee U HauMEHbILIee
3HaueHus,  pa3Max  YUCIOBOro  Habopa;  yMEHHE  M3BJIEKaTh,
UHTEPIPETHPOBATH M MPEOOPa30BhIBATh HHPOPMALINIO, TIPEACTABICHHYIO B
TabJIMIAX ¥ Ha JUarpaMMax, OTPa)Kalollyl0 CBOMCTBAa U XapaKTEPUCTHKHU
peanpHBIX MPOLIECCOB U SIBJICHUM; YMEHHE pPaclo3HaBAThb W3MEHYMUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue ornepupoBaTh MNOHATHUSMHU: CIY4aHBIA ONBIT  (CIy4aiHBIMA
JKCIIEPUMEHT),  DIIEMEHTapHOE  COObITHE  (DJIEMEHTapHBIA  HCXOJM)
CIIy4allHOTO OTBITA, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHUE
HAaXxOJIUTh  BEPOATHOCTH  CIYYalHBIX  COOBITHM B  OMBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH, YMEHHUE pellaTh 3aaqd
METOJIOM OpPraHW30BAaHHOTO Tiepedopa M C HCIOJIB30BAHMEM TIPaBHIIA
YMHOXEHUS; YMEHHUE OIEHUBATh BEPOSTHOCTU peaJbHBIX COOBITHH U
SIBJICHUM, TTIOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX W MaJOBEPOSTHBIX
COOBITHII B OKpY)KAIOIIEM MHUPE W B JKH3HH, 3HAKOMCTBO C IIOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIHX YHCEI U €ro
POIIBI0 B MACCOBBIX SIBICHHUSAX
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YMeHne BoIOMpaTh MOAXOANIUN W3YyUEHHBIM METOM JJIs PelIeHUs 3aadH,
MPUBOJNTHh TMPUMEPhl MAaTEMATHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOIE U
JKU3HH, pPACTO3HABaTh TPOSBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OMHCHIBATh OTIEIbHBIE BBIJAIOIIMECS PE3YNbTAThl, MOJYYEHHBIE B XOJ€
pa3BUTHA MaTEMAaTHKU KaK HayKH, MPUBOJIUTH MPUMEPHl MaTeMaTHYECKUX
OTKPBITUH U UX aBTOPOB B OTCUECTBEHHOW ¥ BCEMUPHOU UCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Hucna 1 BBIYUCICHUS
1.1 HatypanbHhble u enbie yncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCE
12 OObIKHOBEHHBIE U JAECSITHYHBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE MEPUOANUYECKUE
ZIpobu
1.3 ParmonaneHele yncina. ApupmMeTudecKre ornepanuy ¢ padoHaIbHBIMI YUCIaMU
1.4 HeiictBuTensHbie yncia. ApudMeTndecKue onepaiuy ¢ AeMCTBUTEIbHBIMU YHCTIaMU
L5 HpI/I6J'II/I)KéHVHBIe BBIYHCJICHHSI, IPABHJIA OKPYTIICHUS, IPUKUIKA U OIIEHKA pe3ybTaTa
BBIYHCIICHU
2 Anrebpanyeckue BbIPAKCHHS
2.1 BbykBeHHbIe BbIpaskeHUs (BbIPAXKEHHSI C TIEPEMEHHBIMHU )
29 Crenens ¢ nenbiM nokasareneMm. CreneHs ¢ palnoHalbHBIM NoKa3zareneM. CBolcTBa
’ CTETNEeHH
2.3 MHorousieHsl
24 Anre6panueckas Apoob
)5 Apudmernyeckuil KOpeHb HaTypalibHON cTeneHH. JlelcTBus ¢ apupMeTHYeCKUMHU
’ KOPHSIMU HAaTypaJIbHOM CTEIIEHU
3 VYpaBHEHUs U HEPABEHCTBA
3.1 Lensie u qpoOHO-panoHanbHbIe ypaBHEHU. CUCTEMBI 1 COBOKYITHOCTH YPaBHCHHIA
19 Llenble u npoOHO-palOHaibHbIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB
3.3 Pemienue TekCcTOBBIX 3a1a4
4 YucaoBbIe IOCIEN0BATEILHOCTHU
4.1 IMocneqoBaTeILHOCTH, CIIOCOOBI 3aaHus II0CIIEA0BATENLHOCTEMH
4.2 ApudmeTtrueckasi u reoMeTprueckas nporpeccun. @opmyia CI0XKHBIX MPOIIEHTOB
5 OyHKIMHT
OyHkuus, cnocods! 3aganus Gynkuuu. I'padux pynkuun. Od1acTe onpeneacHus u
51 MHOECTBO 3HaueHW QyHkumu. Hynmu Qyakuun. [IpoMexyTku 3HAKONIOCTOSHCTBA.
o [TpomMexXyTKH MOHOTOHHOCTH (YHKIMU. MakCUMyMbl M MUHUMYMBI (yHKIUH.
Haubonbiiee u HauMeHblee 3HaueHne QyHKIIMU Ha IPOMEKYTKE
6 KoopauHatsl Ha nmpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAUHATHI HA MJIOCKOCTH
7 ['eomerpus
7.1 I'eomeTrpuueckue Gurypbl 1 UX CBOWCTBa
7.2 TpeyronbHuK




7.3 MHOTroyroiabHUKU
7.4 OKpy>KHOCTb U KpYyr
7.5 H3Mepenne reoMeTpu4ecKux BeITUIUH
7.6 BexTopsb! Ha miiockocTr
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 133397933100110045794213742499444592196809849346
Bnageney Konogouko Anekceit Cepreesund

OeicTevTened C 26.08.2025 no 26.08.2026



http://www.tcpdf.org

		2025-12-08T08:46:08+0500




