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MNOACHUTEJBHASA 3AIINCKA

YueOHbili Kypc «BeposTHOCTh M CTaTHCTUKA» YTIYOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yryOIEHHOTO YPOBHS Ha YPOBHE CpeHero oliiero oopazoBaHusi. Y4eOHBIN Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YyYAIOIIUXCS CTATUCTHUECKON KYJIbTYphl U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEN KaK MaTEMAaTUYECKOTO MHCTPYMEHTA IS
U3Y4YEHUs! CIy4YalWHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEICTaBlICHUS OOYyYalolUXCsi O METOJax  HCCIEIOBAHMS
U3MEHYMBOTO MHpPA, pPA3BUBAETCA IMOHMMAaHWE 3HAYMMOCTH UM  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanre y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEACTABICHUN O CIYyYalHBIX BEJIMYMHAX M B3aMMOCBS3SIX MEXIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee yOoTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUUYECKUX MOJIETISX, UCTIOIb3YEMBIX
JUIL  ONMHMCAHUs  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYMUH,
NOTPENIHOCTE B pa3UM4HbIE POJia H3MEPEHUSX, MJIUTEIBHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOSHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIBKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOJIb3YIOT ammapaT
aHanu3a OONbIIMX NaHHBIX. lleHTpanbHYI0 YacTh Y4eOHOro Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHAa OOJBIMX 4YHcel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIeCKyto (hopMalIh3aIuIio.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEISIMA B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIECJICHBI OCHOBHBIE
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHHS
MaTepuaia JTaHHOTO y4eOHOTO Kypca M CMEXKHBIX MaTEMaTHYECKUX Y4UeOHBIX
KYpCOB.

Conepxanve mmHNH «CroydaliHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXK]ly 3HAUCHHUSMU CIyYaHBIX BEJIUYHMH. BakHyI0 4acTh B 3TOM CONEPKATEIBHOM
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHUAIBHOTO paclpeneeHU U



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHus MY, aKIEHTUPYIOT BHUMaHUE OOYYalOIIMXCS Ha ONHCAHUM MU
U3YYEHUU CITy4alHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIpEeICHHSIM.

B yueOHOM Kypce NpeaycMaTpuBaeTCs 0O3HAKOMHTEIBHOE HW3YyYEHHUE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMU W ONMCAHHWE O3TOH CBSI3U C IOMOUIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero o0pa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIre€Opbl 1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITH, HACTYNAIOLUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C paclpeieIieHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKHX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTtep W
ABJIETCS. AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposTHOCTh W CTaTHUCTHKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Henento), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyyaliHble SKCTIIEpUMEHTHI (OMBITHI) U CIy4dailHble COOBITUSI. DIIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu Haj COOBITUSIMU: TepecedeHue, 00beIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTO
skcnepumenTa. Gopmyia noaHon BeposTHocTH. Dopmyina baiieca. HezaBucnmsie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wucnblTaHuld bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. Pacnpenenenne  BepodTrHoctel.  [[uarpamma
pactipenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumeprsl pacnpeneneHuii, B TOM 4YHCIE TE€OMETPHUYECKOE U
OMHOMHAIILHOE.

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX Beau4yuH. He3aBucumble
CIy4YaWHbIE BEJIMYMHBL.MaTeMaTU4eCKOE OXHWAAHUE CIIYYalHOM  BEIIMYUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(ctpaxoBanue, JoTepes). MaTeMarHdeckoe OXHIaHUE OWHApHOM CllydalHOMN
BEJIMYMHBI. MaremMaTHdyeckoe OXKHUJIAHUE CYMMBbI  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE r€OMETPUYECKOTO 151 OMHOMUATTEHOTO
pacrpeneaeHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YalHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
OXXKUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuynH.  Jlucmepcwss uM CTaHZApTHOE  OTKJIIOHEHHWE  OMHOMHAILHOTO
pacnpenenenusd. Jlucnepcus MU CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrnpeeneHus.



11 KIIACC

HepaBenctBo YeOniméBa. Teopema YUebniméBa. Teopema bepuymnu. 3akoH
OonplIMX  4ucesl. BbpIOOpouyHBIE  MeTon — ucciaeaoBaHuil.  BwiGopouHbie
xapakTepucTUKU. OICHNBAHUE BEPOSTHOCTH COOBITHS IO BBIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpepbiBHbIe ciyyaliHble BelW4YuHbL. [Ipumeppl. DyHKIMS TIUIOTHOCTH
BEPOSAATHOCTU pacmlpenesicHus. PaBHOMepHOE pachpeeneHue M €ro CBOWMCTBA.
3agauu, IPUBOASAIIME K TOKA3aTEILHOMY PacIpeAEICHUIO. 3a1auu, IPUBOIAILINE K
HOPMaJIbHOMY pacIpeieICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeaesieHus, PyHKIUS IIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO
pacupenenenus. OyHKIUS INIOTHOCTU U CBOWCTBA HOPMAJILHOI'O PaCIpeICIICHUS.

[locnenoBarenbHOCTH  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEeRHOM
koppesmsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
kKodhuimeHT xoppensiuu. Paznuune Mexay JMHEWHOW CBS3bI0O U MPUYUMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPaTOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILJIOMY M HAacCTOAILIEMY POCCUHCKOW MaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3IuYHbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh yMEHHUS MPUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
MHTepecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrt ¥ pean30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) IKOJIOTHYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEeHIeHWs 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKd ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHUMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOW Kak CpPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHIUBUTyaJIGHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue AefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy MOHATHUSIMH, (DOpMyIUpOBaAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBHIBOIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaLIUU o CaMOCTOSITEIIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu - OOIIEHUS], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXAECHUA C CYXXICHHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (POpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaMJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHMMATh M HCIOJIb30BATh MPEUMYILECTBA KOMaHJAHOW W MHIUBUIYAIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYXIAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» M WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OTEpUpOBaTh MOHATHUSAMHU: Tpad, MIoCKui rpad, CBSI3HBIN Tpad,
nyTh B rpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
HKCIIEPUMECHTA;

CBOOOJHO OIEPUPOBATH TMOHATHSAMH: CIYIaWHBIA SKCIIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DJIIEMEHTAPHBIN MCXO.)
CIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOIUTh U (HOPMYITHPOBATH
COOBITHS:  TEepeceueHue, OOBbEJUHEHHUE  JaHHBIX  COOBITHH,  COOBITHE,
MPOTUBOIOJIOKHOE JJAHHOMY, MCIIOJb30BaTh JUarpaMMbl Dijepa, KOOpAUHATHYIO
PSAMYIO JUTsl PEIICHHsI 3a]1ad, TI0JIb30BaThCs (DOPMYJIION CIOKEHUS BEPOSATHOCTEH
JUTSL BEPOSITHOCTEH JIBYX M TPEX CIyYalHBIX COOBITUH;



ONEpUpOBaTh  MOHATHUAMM:  YCIOBHAasT  BEPOATHOCTh,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJNb30BaTh (POPMYSY TMOJHOW BEPOSITHOCTH, (POPMYIy
baiieca npu pelieHuu 3aj1a4, ONpeaesaTh HE3aBUCUMOCTb COOBITHI IO opMyie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

NPUMEHATHh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI JJIsl TEPEUUCICHHS
AJIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOJHO ONEPUPOBATH MOHATUSAMHU: OMHAPHBIN
CllydallHbIil ONBIT (MCHBITAHUE), yCIEX WU HeyJaua, HE3aBUCHUMbIE HCIbITAHUS,
cepHsl UCHBITAHWM, HAaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
NEepPBOro yclexa, B CEpUU MCHBbITaHWA bepHyuM, B OIBITE, CBSI3aHHOM CO
ClIy4aliHbIM BBIOOPOM W3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOSTHOCTEM, JuarpamMma pacrnpeieiieHus, OuHapHas CciaydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHUE;

OIEpUPOBaTh MOHATUAMH: COBMECTHOE paCHpelesieHUE JBYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPENENICHUs IBYX CIydalHBIX
BEJIMYUH [UIS BBIACICHUS PACIpPEACIICHAsS KAXKIO0M BEJIWYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIyYalHBIX BEJIMYHMH; CBOOOJHO ONEPUPOBATH IOHATHEM
MaTEMaTUYECKOIr0 OKUIAHUs CIy4ailHOW BEJIMYMHBI (pacipeneneHus), IpUMEHSITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPH PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO paclpeiesieHuH;

cBOOO/IHO OTNEpPUPOBATh MOHSTHUSAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSATh CBOMCTBA JIHUCIEPCUU CIYyYaWHOW BEIMYHUHBI
(pactipeienieHns) MPU PELICHUU 3a/lad, BBIUKCIATH JUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOro 1 OMHOMHAIILHOTO pacIpeIeICHUN.

K kony 11 kinacca o0yyaronuiicss HayquTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUILINE
CTaTUCTUYECKHUE THIIOTE3BI, NOJIb3YACh H3yUYEHHBIMU PACIPEICICHUSIMU;

OPUBOAUTH  NpPUMEPBHl  3aJay, MNPUBOIAALIIMX K  [IOKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, NPHUBOIAIIMX K HOPMaJbHOMY pacHpenesieHUIO.
OnepupoBarh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIHHOTO paCIpeeIeHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpeIeICHNUS;

ONpenensaTh  KOIPPHUIMEHT  JUHEWHOM  KOppeNsuud,  BBHIOOPOYHBIN
KO3 hULIMEHT KOPPEIISALINH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabubie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
DnemMeHThl Teopun rpados 3 0 0
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3 0 0
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. CII0’)KEHHE U YMHOXKEHUE 5 0 0
BEPOSITHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
DneMeHTbl KOMOMHATOPUKH 4 1 0
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
Ucnpiranusa beprnynnu. CiyuaiiHblii BBIOOD 5 0 0
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1 0
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakrHyeckue

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

3aKoH OOJBIINX YHCET 5 0

DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKH 0 0

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI

(pactipeenienusi), Moka3aTesIbHOE U 4 0 0

HOPMAaJIbHOE pacrpeeieHus

Pacnpenenenue Ilyaccona 2 0 0

CBs13b MeXy Clly4allHBIMH BEJIMYMHAMHU 0 0

O06001eHne U cucTeMaTu3alus 3HAaHUK 11 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJlIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

I'pad, cBsa3HbI rpad,
MPEJCTAaBICHHUE 33/1a4H C
oMoIIbIo Tpada

https://m.edsoo.ru/DNVFQSSRQ

Crenensp (BaJIGHTHOCTD)
BepmuHbL. [1yTh B rpade. Lenu
Y IUKJIBI

https://m.edsoo.ru/UXI4HCLA1

I'padsr Ha IockocTH. [epeBo
CIIy4alHOT'O KCIIEPUMEHTA

CnyqaﬁHHe 9KCIICPUMCHTBI

(OTIBITHI) U CITyYaiHbIE COOBITHUS.

DneMeHTapHbIE COOBITHSI
(ucxompl)

BeposiTHOCTB CitydaitHOTO
coObITHs. BeposiTHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUIMU

BepostHOCTE ciiydaitHOTO
coOwITHs. BeposTHOCTH
COOBITHUH B OIBITAX C
PaBHOBO3MOKHBIMU
ANIEMEHTAPHBIMU COOBITUSIMU

https://m.edsoo.ru/24XFA5016

https://m.edsoo.ru/JIIN2M7PO

https://m.eds00.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5




[Tepecedenue, 0ObeTMHECHUE
MHOJKECTB U COOBITHIA,
MIPOTHUBOMOJIOKHBIE COOBITHSI.
DopmyJia CIIOKEHUS
BEPOATHOCTEMN

https://m.edsoo.ru/183Y3INKOQ

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCIOBHOU
BEPOSITHOCTH

VYcnoBHast BEpOSITHOCT.
YMHOXEHUE BEPOSITHOCTEH.
dopmyJiia yCI0OBHOM

BEPOSITHOCTH

dopmyra MoIHONH BEpOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

11

12

13

®opwmyia baiieca. HezaBucumbie
COOBITHS

KomOunaTopHoe rmpaBuiio
YMHOKCHHA. HepeCTaHOBKI/I n
¢bakropuan

UYucno coueranuid. TpeyrojbHUK
ITackains

https://m.edsoo.ru/NYFOVJI6R6

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y 15CS8R20

14

15

16

®opmyna ounoma HeroToHa

KontponbHast paGora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHATOpHKa"
bunapHbIi ClIy4alHBII OIBIT
(ucmpITaHMe), YCeX U Heyaua.
HezaBucumeble ucnibITaHus.

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/IY4T46JQ6




17

Cepus He3aBUCHUMBIX
WCIBITAHUH 710 MIEPBOTO ycrexa
Cepus He3aBUCHMBIX
WCIIBITAaHUH J0 NIEPBOTO ycIrexa

https://m.edsoo.ru/Q1KT2Y9IU

18

19

20

Cepus HE3aBUCHUMBIX
ucnbiTaHui beprynnm
Cry4aifHplii BRIOOp M3 KOHEUYHOMH
COBOKYIHOCTH

[IpakTuueckas pabota c
MCIOJIb30BaHUEM JIEKTPOHHBIX
TadJIuI

https://m.edsoo.ru/HIWIZ7FDS

https://m.edsoo.ru/VCL7PSUO0X

https://m.edsoo.ru/NE6OMIZIO

21

CrnydaiiHasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Juarpamma pacripeiesieHus

https://m.edsoo.ru/SMFB4W 1JM

22

Onepanuu Haja c1ydaiHbIMU
BenuuHaMu. [Tpumepst
pacnpenenennil. bunapnas
Cly4aiiHasi BeJIMYMHA

https://m.edsoo.ru/C6TDDUNJ8

23

24

25

I'eomerpuyeckoe
pacnpenenenne. buHoMuanbHOE
pacnpeneneHue

MaremaTrnuecKkoe OKHUIaHue
CIIy4YalHOU BEIMYHHBI.
CoBMecTHOE pacmpeienieHne
JIBYX CITyYaillHBIX BEJIMYNH
HeszaBucumele cnydaiiHbie
BennuuHbl. CBOMCTBA
MaTeMaTUYECKOTO OKUIAHUS.

https://m.edsoo.ru/JTT2F54GL

https://m.edsoo.ru/77Z76Y7KB

https://m.edsoo.ru/N9D71J9PM




26

27

MaremaTndeckoe 0)KHIaHUE
OMHApHOM cirydaitHON
BCJINYHHBI

MaremaTnueckoe 0)KHIaHUE
reOMETPUYECKOT0 U
OWHOMHAIIBHOTO pacIpeaeIeHHI

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/C6HWOBTQQ

https://m.edsoo.ru/BGX67VSNV

28

29

30

31

32

Jucnepcust OuHapHOU
CIIy4aiiHOM BEJIMYUHBI.
CoiicTBa aucriepcuu

Matematuueckoe OxKHIaHue
MIPOU3BEICHUS U TUCTIEPCUS
CYMMBbI HE3aBUCHUMBIX
CIIy4ailHbIX BEJIMYHH

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TaOIHUIL

Jlucnepcus 1 cTaHgapTHOE
OTKJIOHEHHE T€OMETPHUIECKOTO
pacnpenenenus. . [Ipaktudyeckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOIHUIL

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6OLT

https://m.edsoo.ru/NSGZU11.92

https://m.edsoo.ru/K2Y9U56JG

33

KonTponbhas padota Ne2:
"Ucnbitanus beprysm.

https://m.edsoo.ru/EZTQS5A060




34

Cityyalinble BEJIMYUHBI U
pacrnpeneneHus"

O0001IeHrEe U cCUCTEMaTU3 AU
3HAHHUHI

https://m.edsoo.ru/ZEKKZP13J

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOrnIena.
Teopema YeoOrimena. Teopema

bepnymn. 3aKoH 60IBITNX YUCET

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOHHbIe N (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E25IPS7YZ

Hepasenctso YeOpimena.
Teopema YeOrrmena. Teopema

bepuyiiu. 3akoH O0JIBIIMX YUCeN

https://m.edsoo.ru/84DPQYS5US5S

Hepasenctso YeOpimena.
Teopema YeOrrmena. Teopema

bepnysiu. 3akoH OOJBIIMX YHCET

https://m.edsoo.ru/795RTYVP7

Br160poYHbBIif METOT
HCCIeN0BaHuN

[TpakTuueckas paboTa ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOJIHIL

https://m.edsoo.ru/T3HDIU6RS

https://m.edsoo.ru/79ISIHPHP

I'enepasibHast COBOKYITHOCTD U

cilydaiiHas BHIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU
xapakrepuctukamu. OneHka
CPEIHEro U IUCIEPCUH
reHepaIbHONH COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK

FCHepaJ'IBHa}I COBOKYITHOCTb U

https://m.edsoo.ru/1234058PN

https://m.edsoo.ru/UFSSLUWZX




cily4aiiHas BBIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMHU
xapakrepuctukamu. OreHka
CPEIHET0 U TUCIEPCUU
Tre€HEPAIILHONW COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK

10

11

OneHuBaHue BEpOSTHOCTEN
cOOBITHH 1O BBIOOpKE

Craructuyeckas runoresa.
ITpoBepka NpOCTEMIINX TUIIOTES C
IIOMOILBIO CBOMCTB U3yYEHHBIX
pacnpeneneHui

Craructrueckasi TUIIOTE3A.
[IpoBepka npocTeNIuX rUIoTe3 ¢
MIOMOILIbIO CBOMCTB U3yYEHHBIX
pacnpeneneHui

[TpakTuueckas paboTa ¢
HCIIOJIb30BAHUEM DIIEKTPOHHBIX
Ta0IHIT

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5SVIR1

https://m.edsoo.ru/6VQ7WZS6U

https://m.edsoo.ru/ASKODEFOW

12

[IpuMeps! HEpEepBIBHBIX
CIy4alHbIX BeJIMYMH. OyHKIUA
IIJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/R7TUJAF3E7

13

PaBHOMEpHOE pacnipeneneHue.
ITpumeps! 3a1a4, IPUBOASIINX K
IMMOKa3aTCJIbHOMY U K
HOPMAaJIbHOMY pacIpeaeIeHUsIM

https://m.edsoo.ru/TBYPVVI96N

14

DyHKIHS IUNIOTHOCTH
BEPOSITHOCTH MOKA3aTEIbHOTO

https://m.edsoo.ru/OTSV4AN5GH




15

pacnpezeneHus

DyHKIHUS IUNIOTHOCTH
BEPOATHOCTH HOPMAJILHOT'O
pacnpezneneHus

https://m.edsoo.ru/3BEDF3PKL

16

[TocnenoBarenbHOCTD OMHOYHBIX
HE3aBUCHMBIX cOOBITHI. [Ipumep
3a7a4¥, IPUBOIALLEH K
pacupenenenuto Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

18

19

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM 3JICKTPOHHBIX
Ta0JIHI]

KoBapuanus nByx cirydailHbIX
BenmunH. Koadunment
KOPPESIIAH

CoBMecTHBIC HAOIOICHUS ABYX
BEJINYUH

https://m.edsoo.ru/6XKX4ZT1F

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPQOZ9

20

Br16opounslii koahdunreHT
KOppeSILIU

https://m.edsoo.ru/SL2HPVEAB

21

22

Paznnune Mexny JIMHEHHOU
CBSI3BIO U IPUYUHHO-
CIIEICTBEHHOH CBS3BIO

JIunelinas perpeccus

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTuueckas pabora c
HCTIOIH30BaHUEM DJIEKTPOHHBIX
TabIuUIL

https://m.edsoo.ru/I9LGE6B45

24

[IpencraBienue qaHHBIX C
MTOMOIIBIO TAOJIUIT U TUATPAMM,
omnycarejabHas CTaTUCTUKA

https://m.edsoo.ru/JHOWUMG6V3




25

26

OMnBITHI ¢ pAaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU
Brrunciienne BeposiTHOCTEM
COOBITHIA C TPUMEHEHUEM
hopmy

https://m.edsoo.ru/XLU9TSDVR

https://m.edsoo.ru/66 1 M9IPXR

27

Brrunciienue BeposTHOCTEM
COOBITHH ¢ TPUMEHEHUEM
rpauuecKux METOOB:

KOOpAWHAaTHasd 1rmpsAamMasd, 1€peBo,

auarpaMmma Jiepa

https://m.edsoo.ru/2WSLLMRF6

28

Crny4aifHble BETUYUHBI U
pacrnpenenenus

https://m.edsoo.ru/CVIY1CQSA

29

30

Maremarudeckoe oxxuganue
CIIy4ailHON BEJIMYHHBI

MaremaTnueckoe OXUAAHUE
CIIy4yallHO! BEIUYMHBI

https://m.edsoo.ru/FQJOJOKXY

https://m.edsoo.ru/2YXDFL4PS

31

KonTtponbHas padora:
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BEposATHOCTEN U CTaTUCTHKA
6.1 YurtaTh U CTPOUTH TAOIUIIBI U IUATPAMMBI
6.2 OnepupoBaTb  MOHATUAMHU:  CpelHEe  apuUPMeTHYecKoe,  MeJHaHa,
’ HauOoJIblIee, HAMMEHbIIEe 3HaYeHHE, pa3MaxX MacCHBa YUCIIOBBIX IaHHBIX
OnepupoBaTh NOHATUSIMU: CIIy4alHBIM AKCIIEPUMEHT (OIBIT) U ClIydyaliHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH HCXOM) CIy4aHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONbITaX C PaBHOBO3MOXHBIMU
CJIy4aliHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
W3YYEHHBIX CIIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe U OObEIMHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, IPOTUBOIIOJIOKHOE JIAHHOMY COOBITHIO;
’ HOJIB30BaThCS AMAarpaMMaMu Diiiepa 1 GopMyIIoil CloKeHHs BEpOATHOCTEH
IIPY PELICHNN 3a]a4
OnepupoBaTh NOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJHUTh BEPOSITHOCTU C IMOMOUIbIO IMpaBWJIa YMHOXEHHS, C TOMOIIbIO
JIEpEBa CIy4aiiHOTrO ONbITa
6.6 [TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATUAMU: HCIBITAHUE, HE3ABUCUMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX U Hey/laya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpHH
’ HE3aBHCHMBIX HCIIBITAHUH JO IEpPBOr0 YCIEXa, HAaXOAUTh BEPOSITHOCTH
coObITHIi B cepuu uctbiTanuit bepuysmim
6.8 OnepupoBaTb  NOHATUSAMH:  CiIy4aiiHas  BEJIWYMHA, paclpeiesieHue
’ BEPOATHOCTEN, AMarpaMma pacrpeacieHus
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUM  CIIydallHOM  BEJIMYMHBIIIO
' pacnpeesIeHUIO WK C TOMOUIbIO AMAarpaMM
50 OnepupoBaTb MNOHATHEM  MAaTEMAaTUYECKOTO  OKHIAHUSA, IPUBOIUTH

IIPUMEPBI TOr'0, KaK IMPUMEHIETCS MAaTEMaTUYECKOE OXHUAAHUE CIy4alHOU




BCJINYHHBI, HaxoauThb MAaTEMATUYCCKOC OXHNIAaHUC

pacrnpezeNeHUIo

10

JTAaHHOMY

5.3
54

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YUCET

NmeTtn MMPEACTABICHHUEC O HOpMaJIbHOM paclpEACICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre TaHHBIX C MOMOIIBIO TaOauI U nuarpamm. CpegHee apudMeTHuIecKkoe,
MeJraHa, HauOOoJbIlIee U HAMMEHBIIIEE 3HAYCHHMSI, pa3Max, JUCIIEPCHsI U CTaHIIaPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITH
(ucxonpl). BeposTHOCTH ciy4ailHOro coObITHS. BIHM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHH B OIBITAXC PABHOBO3MOKHBIMH 3JIEMCHTAPHBIMUA COOBITHSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. uarpammsl Diinepa. opmyrna ciaoKeHus: BEpOosSsTHOCTEN

6.4

VcnoBHass  BEpOSATHOCTb.  YMHOXEHHE  BEpOSATHOCTEH. JlepeBO  Cily4ailHOro
skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. He3aBucuMbie COOBITHS

6.5

6.6

KomOunatopHoe mpaBuino ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna Ounoma HeroToHa

bunapuplii crnyuaiiHblii ombIT (MCHbITaHUE), ycnmex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX HCHBITAaHUN 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHym

6.7

CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacmpeneneHus.
[Tpumeps! pactpeenieHnit, B TOM YHCIIe TeOMETPUIecKoer OMHOMHUATBHOE

11 KIIACC

Kon

5.1

5.2

IIpoBepsieMblii 3J1EMEHT COACPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXUIAAHUE,
JUCIIEPCHUS. U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMEHEeHHsT MaTeMaTHYECKOTO
OKMJAaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEIHEBHOM XW3HU. MaremaTtnueckoe
OXMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTn4ecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH

3akoH OOJIBIIMX YUCENl M €ro poiib B Hayke, MpHUpoJe U olmecTBe. BriOOpoUHBIit
METOJ UCCIIEJOBaHUN

5.3

[Ipumepsl  HENpEpBIBHBIX  CIy4YalHbIX  BeIWYWH. [loHsATHE O  IUJIOTHOCTH
pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacipeieleHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 0011ero
o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTenbCTB, aNTOPUTMAMU pELICHUs 3ajad;
yMeHue (GOopMyJIHpOBaTH W ONEPUPOBATH MOHATUSMH: OIpEICICHHE,
aKCMOMa, TeopeMa, CJEICTBUE, CBOWCTBO, INPHU3HAK, JI0KAa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTU4EeCKOW HWHAYKLUU;
IPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS NP PELICHUH 3ajiay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUW; yMEHHE  OINEepUpPOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalluy HaJ MHOXKECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
OINMCAHUS PEATBHBIX MPOLECCOB U SBJICHUN U NPU PELIECHUM 33134, B TOM
YyHCclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSAMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMMCHIBATh I'padbl pa3InYHBIMU CIOCOOAMM; MCIONb30BaTh Tpadbl Ipu

pCeHICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypalbHOE 4YHCIO, LEJN0e YHUCIO,
CTETIeHb C IIeTBIM ITOKa3aTelieM, KOpeHb HAaTypajlbHOW CTENEeHH, CTENEHb C
pallMOHATIBHBIM TTOKa3aTeNleM, CTENeHb C JIeHCTBUTENBHBIM IOKa3aTeleM,
JorapuM dUYHWCIIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJHHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpalbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTUMOCTH, HAUMEHBIINHA OOt
JeTUTeNlh W HauMeHbllee oOlee KpaTHoe, airoput™M EBkimma mnpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMH
CUWCIICHUS; yMEHHE BBITIOJIHITH BEIYMCIICHUE 3HAUYCHHUIA U TIpeoOpa30BaHuUs
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, nmpeoOpa3oBaHUS APOOHO-
pAallMOHANBHBIX ~ BBIPAKCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:
MOCJIEI0BATENbHOCTD, apu(MeTHUeCKass MpPOrpeccusi, TeoMeTpudecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAS TE€OMETPUYECKasi IPOTPECCHs;




yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYppPEHTHBIX (HOpMyYJ; YMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M airedOpauueckas); YMeETb
POM3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; OIEPUPOBATH
HNOHATUAMM:  MaTpuua 2x2  u  3X3, ompeaenuTesb  MaTpHILbI,

T eOMeTpI/IquKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMHU: paLUOHAIbHBIE, WPPALUOHAIBHBIC,
NOKa3aTebHbIe, CTENEHHBIE, JIOTapu(pMHUUYECKHe, TPUTOHOMETPHUECKHUE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbl, YMEHHE OIIEpUPOBAThH
HNOHSTUSIMM: TOXJAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpaBHEHHS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOIIBIO PAa3JIMYHBIX HPUEMOB; PEILATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMeTpPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JI PELICHHUS MaTeMaTHUYECKHUX

3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHSMM: (QYHKIMS, YETHOCTh (DYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJpllee M HauMEHbIIEEe 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TepBas U BTOpas MPOU3BOAHAS (YHKIIMHM, T€OMETPUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOIHOM, MepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaXOAUTh AaCHUMNTOTHl rpaguka (QyHKUHH; yMEHHE
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTelbHOW K Trpauky
(GyHKIMU; YMEHHE HaxXOJUTh MPOU3BOJHBIE SJIEMEHTApHBIX (QYHKIHI;
YMEHHME HCII0JIb30BaTh MPOU3BOJHYIO JJISi HCCIEJOBAHMUS (DYHKIIMM,
HaXOJUTh HauOONbIIME W HAaUMEHbIIME 3HAueHUs (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOIro
aHaJIM3a; NPUMEHATH MPOU3BOAHYIO JUISI HAXOXACHMS HAWIydLIEro
peIIeHUss B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H
dbuznyecKux 3aadax; HaXOAUTh TUIOMATU U O0BEMBI PUTYp C MOMOIIBIO

HHTCErpaga;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHHUA C




MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIIMH, oOpaTHAs QYHKITUA,
KOMIO3UIMS (DYHKIMHA, JWHEHHas (QYHKUUSA, KBaapaTU4Has (QYHKIUS,
pauuoHanbHass (QYHKIUS, CTENEeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢yHkunu, OoOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHas |
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKd H3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCIMOJIb30BaTh TpaUKK Uil U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelieHun 3a1ad U3 JIPYyrux Y4eOHBIX MPEIMETOB W 3a7ad W3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXIY BEJIMYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (PYHKIUH IS pelIeHus ypaBHEHHUH,
HEpaBEHCTB U 3aJad C [apamMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HAJIOTH, 33/1a4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, ypPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJECINPOBAThH
peajbHbIEe CUTyallud Ha S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYECHHBIA pe3ysIbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeauaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHuEe W3BJIEKaTh, UHTEPHPETUPOBATH
uHOpMaIKIO, TPEJCTaBICHHYIO B Ta0nMIaxX, HAa AUarpaMmax, rpadpukax,
OTpaKaroIllyl0 CBOWCTBA pealIbHbIX IMPOLECCOB U SBJIECHUH; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabaMIl W  JAuMarpaMM; HUCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C NPUMEHEHUEM TIpaduuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu MCCae0BaTh COBMECTHBIE

HAOJI0/IEHUS C IOMOIIBIO JUarpaMM paccerBaHUs U JIMHEIHON perpeccun

YMenue onepupoBaTh NOHATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHUE BBIYHMCIATDH

BEPOATHOCTh C HCIOJB30BaHWEM TIpapUUyecKUX METOJO0B; MPUMEHSTh
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOATHOCTH pPEAIbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CIIydailHas BEJIMYMHA, pAaCHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OKUAAHUE, IUCIEPCUsl M CTaHAApTHOE OTKIOHCHHE
ClyualiHOH  BeNWYMHBL, (YHKIUW  paclpeAeiieHHs U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACIpE/IeICHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN s pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YUCEN, METO/BI BEIOOPOYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OOJIBIIMX YHWCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEPHPOBATH TOHITUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0O  TNEPeCTaHOBOK; OuHOM  HprOTOHA;  yMEeHHME  NPUMEHSATH
KOMOWHATOpHBIE (aKTBl U PACCYKACHUS U PEIIeHUs 3a7ad; OLCHUBAThH
BEPOSTHOCTH PEajbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHSATHUAMH: TOYKa, MpsMas, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEIMUMHA YIJIa, INIOCKUHM YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS NPSAMBIE, MAPATIIETbHOCTD U
MEPIECHANKYISIPHOCTD TPSAMBIX M INIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yol MEXIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH N0 IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMU,
paccTosiHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYECKHE
MOJENN C IOMOLIBI0 TEOMETPUYECKUX IIOHATUH W BEJIWYUH, pEIaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n

YMeHue onepupoBarh MOHATHSAMH: IUIOUIaNb (QUIYpbI, 00bEM GUTYpHI,
MHOTOTPaHHMK, IMPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenunesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHApP, KOHyc, wmap, cdepa, miomans chepsl, MIOMAIb
IIOBEPXHOCTU NHUPaMHUbI, IMPHU3MBI, KOHycCa, LMIMHApaA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  Napajulefienuneaa, MNUpPaMHUAbl, NPU3MbI, IWINHIPA,
KOHYycCa, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHMs KOHyca M LMIMHIPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHUE I1apa, IUIOCKOCTb,

Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
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MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYpHI M HOBEPXHOCTH
BpAICHHS, UX CEUCHHsI, B TOM YHUCIIC C MMOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYp, CaMOCTOSTEIHHO
(dopMynHupoBaTh onpeaeNeHUS U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH KiIaccuukanuioo ¢GuUryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh NOHATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOa00Ms, TOMO00HBIE QUTYPHI;, YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpHl, B TOM YHCJIE B NPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUICCKHE OTHOLICHHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYHMHBI (IUIMHA, YOI,
Iomaab, 00bEM) IpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 pealbHOM KM3HH, YMCHHUE BBIUUCIIATH TC€OMETPUYCCKUE BEIUYHHBI
(MHA, yroJy, IUIOMIA[h, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4yeHHbIE (OPMYJIBI U METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanb chepsl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajiieNienunena, TUPaMUAbI, MPU3MBIL, I[TUIMHIPA,

KOHYCa, I11apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

VYmenne OINCpUPOBATh MOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHWE BeKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YIOJI MEXIY
BCKTOpaMHU; YMCHHUEC HCIIOJb30BaTh BeKTOpHBIfI n KOOpHHHaTHI—;IfI METO

AJId pCHICHUA TCOMCTPHUYICCKUX 3a1aY U 3aJla4 JpYTHUX y‘-IC6HBIX npeaAMETOB
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YMeHne BRIOMpATh MOAXOMSIIANA METOT TSI PEIISHUs 3a]1a4H; TOHUMaHNe
3HAUMMOCTH MaTEeMaTHKH B HW3YYEHHWHU NPHUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE NMPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX

OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BBIYKCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOIECHTHI,
' OCCKOHEYHBIC MTEPUOANICCKUE APOOH
13 Apudmernueckuil KOpeHb HaTypasibHOM creneHu. JeHcTBUs ¢ apupMeTHYeCKUMHU
' KOPHSIMU HaTypaJIbHOW CTETEeH!
14 Crenens ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHalIbHbBIM Moka3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyc, KOCHMHYC M TaHITE€HC 4YHMCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uncna. ApudMmeTuyeckue onepanuMu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKA
pe3yJibTaTa BBIYMCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 TpuroHomeTprudecKkue ypaBHEHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 [enbie u 1poOHO-palOHATbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U Torapu(PMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruveckne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEHHBIX ypaBHEHHH. OTnpeaenuTenb MaTPUIIbI
3 OyHKIWH U TpaduKh
3.1 Oyukius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHBIE




¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI

Ob6nacte ompeaeneHuss W MHOXKECTBO 3HaueHMl ¢ynkuuu. Hymu dynkuumn.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOonbinee W HauMeHblIee 3HAYCHHE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHass (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
. rpaduk. CBoiicTBa 1 rpaduiK KOPHS 1-Ol CTENIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKH
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcuMnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opMyina CI0KHBIX POLIEHTOB
4 Hayana maTemarnueckoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoecTBO, Onepaluy Haji MHOKecTBaMU. J[narpamMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 Komb6unaropuka
7 [eometpust
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BPALLECHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* bynumoBu4 E.A. bynberueB B.A. MatemaTtuka BeposiTHOCTh M CTaTUCTHKA.

bazoBblii ypoBeHb U yriyosieHHbIN ypoBHU. 10 kmace M.: AO «M3naTenbcTBo
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METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA
1.Pemenue 3a1a4 10 CTAaTHCTUKE, KOMOMHATOPHUKE M TEOPUH BEPOSTHOCTEH
(B.H.Crynenerkas)

2.Pabouas Tetpans. Matematuka. Teopus BepositHocTeit (M.P.Briconikuii,

N.B.Amenko)
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