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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTP M CTaTHCTUKA» YTIYOJIEHHOTO YPOBHS
ABJIIETCSI TPOJIOJDKEHHEM W Pa3BUTUEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeHero olmiero oopazoBaHusi. Y4eOHBIN Kypc
npeaHazHayeH it (GOpMUPOBaHUS y 0O0YYAIOIIUXCS CTATUCTUUECKON KYJIbTYpHI U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEN KaK MaTEMAaTUYECKOTO MHCTPYMEHTA IS
U3Y4YEHUsl CIy4YalWHBIX COOBITHMH, BETUYMH M TpoleccoB. [Ipu u3yuyeHum Kypca
oOoramarwTcsi MNpPEJCTaBlICHUS OOYyYalolUXCs O METOJaX  HCCIIEIOBAHMS
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHWE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKperjieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha Pa3BUTHUE MPEJCTABICHUN O CIyYallHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HUMHU Ha Ba)KHBIX MPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO cPOPMUPOBATHCS MPEICTABICHUE O
HanOoJee yOoTpeOUTEIbHBIX U OOIIUX MaTEMAaTHUECKUX MOJIETISX, UCIOJIb3yEMbIX
JUIL  ONMKMCAHUs  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHBIE pOJa H3MEPEHMSIX, IJIUTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIUMBIX CIIEIIUATUCTAM HE TOJHKO MH>KEHEPHBIX
CIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEILHON MEpe HUCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHYI0 dYacTh Y4YEOHOrOo Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBIMX 4YHceNl — (YyHIAMEHTAIBHOTO 3aKOHAa MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIECKyt0 (hopMalIh3aIlHIo.

B cooTBeTcTBUM ¢ yKa3aHHBIMU LEISIMA B CTPYKType Y4YEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
conepkatenbabie TUHUN: «CiaydaiiHbie COOBITHSI U BeposiTHOCTU» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MAaTEMaTHYECKUX YUeOHBIX
KYpPCOB.

Conepxanve muaNH «CrydaiiHple COOBITHSI W BEPOSITHOCTU»  CITY)KHT
OCHOBOM 151 (DOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEXK]ly 3HAUCHUSMHU CIy4allHbIX BEIUYHMH. BakHyr0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE T€OMETPHUECKOr0 1 OMHOMHUAIBHOTO paclpeneIeHu u



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

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpeiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYCHUU CIyYalHbIX SIBIICHUW C MOMOIIBIO HEMpepbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PacIpeeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMHTEIBHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OSTOH CBSI3M C IOMOIIBIO
KodhuieHTa KOppensiMu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «JlHMarpaMMbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOI0 00mero o0pa3oBaHHs, © BO MHOIOM OIMPAIOTCS Ha CBEICHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEAOBATEIBHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUN HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTYaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHEIUATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMH, TICUXOJOTHEH U
yYIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHCTHKAa» Ha
yriyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 wgaca (1 uac B
Henento), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HbBIN rpad, myTH B rpade: mukibl 1 nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (Mcxo/bl). BeposTHoCTh ciydaitHoro coObITHs. bin3ocTh 4acToThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

YcnoBHass BEPOATHOCTb. YMHOMKEHHE BEPOATHOCTEU. JlepeBO Ciy4alHOro
skcniepumenTa. Gopmyna nosHou BeposaTHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuil. Tpeyronbuuk Ilackans. ®opmyna OuHOMaA
HeroTona.

Cepusi He3aBUCHMBIX uchbITaHuNd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactipenenenusa. Onepanuu Haj CIy4yalHBIMH BEIMYMHAMU. buHapHas ciyvailiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE€ OXHUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTHYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MarTeMarHdeckoe OXHIaHUE OWHApHOM cliydalHOMN
BEJIMYMHBI. MaremMaTHdyeckoe OXKHUJIAHUE CYMMBbI  CIYyYalHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneaeHui.

Jucriepcuss W CTaHAApPTHOE  OTKJIOHECHME  CIYYalHOM  BEIIMYUHBI
(pactipenenenust). Jlucriepcusi OMHApHON CIy4yalHON BENIMYMHBL. MaTeMaTHYeCKOe
OXXUJAHUE TMPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenud. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema UebOniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uucen. BeiOopounslii  Merom — uccienoBaHuil.  BriOopouHnbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTERIIMX TUIIOTE3 C TOMOIIBIO H3YYEHHBIX PACIIPEIeICHUN.

HenpepsiBHbIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YHKIUS IUIOTHOCTH
BEPOSITHOCTH pacnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacHpeaeiIeHUI0. 3a1aun, NPUBOASIINE K
HOPMAJIBHOMY  PacIpeleICHUI0. OyHKIUSA IJIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3a;auw,
IIPUBOJAIINE K pacnpenesennto [lyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenuuuH. KoadduuueHt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOAEHMST JIByX  BEJIWYMH. BbpIOOpouHBIi
Kod(phULMEHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bI0 U MPUYMHHO-
CJIEICTBEHHOU CBS3bI0. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBAJIPaTOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOlIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C WX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTHYECKOW ILIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HUI, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKWe 3HAHUSA B
UHTEepecax 3/10pOBOTo U 0€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBbHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Usi, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONH KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00aTbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW IS pelIeHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MAESITeNbHOCTU, STAloB €€
pPa3BUTUSL W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIINE, YCIIOBHBIC;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX M YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT NPOTUBHOTO), BEICTPAUBATh ApPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydyeOHOM 3ajgadu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpodseMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh O0OOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKXKe BBIABUTATDH
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nunopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMIPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATh MHYOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4yve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTALNN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBI HHTEJJIEKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  peQiieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NP PELICHUM 3a/1a4yH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESITEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JEeSTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacnpeleisTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX AAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JEHUCTBUA C JPYTMMH 4YIEHaMH KOMaH[blI, OLICHUBAaTh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OMEepUPOBaTh MOHATUSAMH: Tpad, MIOCKHuil rpad, CBA3HBINA Tpad,
nyTh B rpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIYy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATH TMOHSITUSMH: CIIy4alHBIA OSKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITA, HAXOAWTh BEPOSITHOCTH COOBITHM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

HaXOJUTh U (POpMyIHUPOBaATH COOBITHS: MEpPECEUCHHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE JAAHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPAWHATHYIO TIPSAMYIO JJIs PEIICHUs 3a1ad, MOJIb30BaThCs (POpMyIon
CJI0’KEHUS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OlEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TOMOIIBIO TMpaBUia YMHOXKEHHS, JIepeBa
CJIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy MOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca npu pelieHun 3aad, OnpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

NPUMEHATHh H3yYECHHbIE KOMOMHATOpPHBIE (OPMYJbl UL MEPEUYUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: OWHAPHBIA  CIydyalHBIA  OIBIT
(ucbplTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCIHBITAHMS, CEpUs HCIbITaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUHM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepUM UCTIBITAaHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSATHOCTEM, JuarpamMma pacrnpeiciicHus, OuHapHas CciaydailHas BeJIWYWHA,
reOMETpUYECKOe, OMHOMUAIIBHOE PaCIIPECIICHHUE;

OIIEpUPOBAaTh IOHATUSAMH: COBMECTHOE pPACHpPENEIICHUE JIBYX CIIy4aiHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeiesieHusl IBYX CIydalHBIX
BEJIMYMH [JISl BBIJEICHUS pACIpEAeNICHUs KaKJI0H BEJIUYUHBI, OMNpEeNeIeHUsS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTO OKUJAHUS CIIy9aifHOW BEJIMYUHBI (pacrpeneneHus), IPUMEHSTh
CBOMCTBA MAaTEMaTUYECKOrO0 OXKHMIAHUS TPU PEUICHWU 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHre OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSATh CBOWCTBA JMCIEPCUU CIYyYaWHOW BEIMYHUHBI
(pactpenenenys) Npy pPELIEHUH 337ad, BBIYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUUECKOro 1 OMHOMHAIILHOTO PaCIpeIeICHUN.

K xonity 11 kiacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKUA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, M0JIb3YACh H3yUYEHHBIMU PACpPEIEICHUSIMU;

OPUBOAUTH  TMPUMEPHl  3a4ay, NPUBOASAIMIMX K  IOKa3aTelIbHOMY
pacmpesiesieHno, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeleseHUIO.
OmnepupoBarh NOHATUAMH: (DYHKUHMS IUIOTHOCTH BEPOSTHOCTH TMOKA3aTENbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCIpeeICHuUs,
(GYyHKIUS TUIOTHOCTH M CBOWCTBA HOPMAJBHOTO pacIpeleseHuUs;OnpeaeniaTh
KO3 ULIMEHT JIMHEHHON KOPPEIISILIUU, BHIOOPOYHBIN KO PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen!
DnemMeHThl Teopun rpados 3
CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMU. CI10’K€HNE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumsble coObiTUS
DneMeHTH KOMOMHATOPUKU 4 0.5
Cepun nocien0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus beprymm. CiaydaliHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeiesIeHUs 14 0.5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
3aK0oH OOJIBIINX YUCET 5
2 DJIEMEHTHI MATEMATHYECKON CTATUCTUKHU 0.5
HenpepriBHbIe cllydaliHble BETUYHHbBI
(pactipeienieHus ), MoKa3aTeIbHOE U 4
HOPMAaJIbHOE pacrpeereHust
Pacnpenenenue Ilyaccona 2
CBsi3b MEXY CIIyYallHBIMHU BEJIMYUHAME
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 11 0.5
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, npeacTaBiIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenp (BaJICHTHOCTb) BepuIuHbI. [1yTh
B rpade. Llenu u nuKIib!

I'padbr Ha mnockocTu. [epeso
CIIy4alHOT'O SKCIIEpUMEHTA

Crnyyvaiinble S5KCIIEpUMEHTHI (OIIBITHI) U
CIly4aiiHble COOBITUS. DIEeMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposTHOCTH ci1ydaiiHOTO COOBITHS.
BepositHOCTH cOOBITHIT B OIIBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSIMU

BeposTHOCTH ci1ydaifHOTO COOBITHS.
BepositHOCTH cOOBITHIT B OIIBITaX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSIMH

[Tepeceuenne, 00beTMHEHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEUN




VYcinoBHas BEpOATHOCTb. Y MHOKEHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

VYcii0BHas BEPOSATHOCTb. Y MHOXKECHHE
BeposiTHOCTEN. DopMysa yCI0BHON
BEPOSATHOCTH

10

11

dopmyiia MOJHON BEPOATHOCTH

®opmyna baiieca. HezaBucumele
COOBITUS

12

13

14

KomOuHaTopHOE MPaBMIIO YMHOKEHUS.
[lepecTanoBku u paxkTopuan

Yucino coueranuid. TpeyroibHUK
ITackais

®opmyna bunoma HeroTona

15

16

®opmyna 6unoma HeroToHa.
KonTponasnas padora Nel: "I'padsl,
BEPOSATHOCTH, MHOKECTBA,
KoMOuHaTopuka'

buHapHBIN Cily4aiiHBINA OIBIT
(ucmibITaHue), ycrex U HeyJaya.
HezaBucumsle ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUN J10 TIEPBOTO
ycmexa

0.5

17

18

Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
IIEPBOTO ycIexa

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19

CrnyuaitHblii BBIOOpP U3 KOHEUHOU




COBOKYITHOCTH

20

21

[TpakTrueckas padoTta ¢
MCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pacnipenenenue

BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

22

Onepaunu Haj cay4aiiHBIMU
BenmunHaMu. [Ipumeps! pactipeneneHuii.
bunapnas cimy4aiiHasi BelIMYHHA

23

24

25

26

['eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHne

MaremaTnueckoe 0OKUAaHUE CITy4aliHON
BeIM4nHbI. COBMECTHOE paclpeelIeHue
JIBYX CIly4alHBIX BEJINYHH

He3aBucumsble cirydaliHble BETUYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHMS.
MareMaTHuecKkoe 0’KuAaHne OUHApHOU
CIIy4yallHOH! BEIUYMHBI

Marematnueckoe OXHUIaHUE

reoMEeTPUYECKOro 1 OMHOMHAIBHOTO
pacrpeneneHun

27

28

29

Jucnepcus u cTaHAapTHOE OTKIIOHEHHE
Jucnepcust OMHApHOM cirydaitHON
BeIMYMHbI. CBOWCTBA JUCTIEPCUU
Maremarnyeckoe oXugaHue
[IPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIUYHUH

30

Jucnepcusi GMHOMHUATBHOTO




pactipenenenus. [Ipaktuueckas pabora ¢
UCTIOJIb30BAHUEM AJICKTPOHHBIX TAOIHI

Hucnepcust u ctTaHAapTHOE OTKJIOHEHHE
FEOMETPUUECKOT0 pPaclpeieIeHHUS.

31 [IpakTuueckas pabora c !
UCTIOJIb30BAaHUEM IJIEKTPOHHBIX TaOJIUI]

32 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
®opmyna 6unoma HeroToHa.

13 Kontponbnas paborta Ne2: "Hcnbitanus 1 0.5
bepnysmum. CiryyaiiHple BETUYHUHBI U
pacnpenenenus"

34 O06o001IeHre U cucTeMaTU3alus 3HAaHUN 1

OBIIEE KOJIMYECTBO YACOB I10 a4 |

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHCEI

HepasenctBo YeoOrniera. Teopema
YeoOrimena. Teopema bepuymmu. 3akon
OOJBIINX YKCeT

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasenctso Yebbimena. Teopema
UYeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEIT

Br100opouHBIif METO ICCIIETIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctukamu. OLieHKa CPEHETO U
JUCIIEPCUU TEHEPAIBHOM COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYITHOCTh U ClTydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCIIEPCUU TEHEPAIILHON COBOKYITHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHuE BEPOATHOCTEH COOBITHI TTO
BBIOOpKE

10

11

12

Craructuueckas runoresa. [Iposepka
MPOCTEUILNX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MIPOCTEUIINX TUIIOTE3 C IOMOIIBIO CBOMCTB
M3YUYEHHBIX pacnpeneneHnil. KonrponbHas
pabota "BbIO0poUHBINH METO
uccienoBanus"

[TpakTrueckas paboTa ¢ UCIOJIb30BaAHUEM
AIEKTPOHHBIX TaOJIHII
[Tpumepsl HEMPEPHIBHBIX CITyYalHBIX

BCJINYHH. (DYHKI_II/IH IIJIOTHOCTHU
BCPOATHOCTH

0.5

13

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a71a4, IPpUBOJAIINX K ITOKAa3aTCIIbHOMY U K
HOPMaJIbHOMY pacIlpeeeHUsIM

14

15

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOTrO0 paclpCaACICHUA

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
HOPMAJIbHOT'O paClpeaCiICHUA

16

ITocaenoBaTeNbHOCTE OUHOYHEIX
He3aBUCUMBIX coObITHiA. [IpumMep 3amaun,
npuBoAsALIel k pacupeneneHuto [lyaccona

17

18

[TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuanus 1Byx ciyyailHbIX BETMYHH.




Koadduuuent xoppensunu

19 CoBMeCTHBIC HAOIIOJICHUS IBYX BEJIMYUH

20 Bri6opounsiii k03 puimeHT koppensuu

71 Paznuune Mex 1y IMHEWHON CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jluneitnas perpeccus

7 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIIEKTPOHHBIX TaOJIHII
ITpencraBneHne JaHHBIX ¢ TOMOLIBIO

24 TaOJIMI U AUarpamm, onucareabHas
CTaTUCTHKA

)5 OneITHI C paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npUMeHeHneM (hopMyi
Brraucnenue BeposTHOCTEH COOBITHI C

7 pUMEHEHHEM I'paUUECKUX METOJI0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS

79 Marematnueckoe 0KMIaHNE CITy9alHON
BEJIMYNHBI

30 MaremaTtnueckoe 0)KMIaHUE CITy9alHON
BEJTMYMHBI
MareMatnueckoe 0KMIaHUE CIIy4aliHOU

31 BenuunHbl. KoHTponbHas padora: 0.5
"BeposITHOCTB M cTaTUCTHKA"

32 Boruncnenue BeposiTHOCTEN COOBITUH C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

Brraucnenue BeposaTHOCTEH COOBITHIA C
33 npuMeHeHneM GopMyIl U rpaduyecKux
METO/I0B

CrnyualiHbple BETMUUHBI U pacrpeesieHusl.

34 MaremaTuyeckoe OKUJIaHUE CITy4alHOM
BEJINYNHEI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTtath U CTPOUTH TAOJIUIIBI U JUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeThdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAaUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U ClydailHOe
coObITHE, >JEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4ailHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PABHOBO3MO>KHBIMHU
CIIy4aifHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4alHbIX dKCIIEpUMEHTAX
Haxomute u QopmynupoBaTh COOBITHS: TepeceueHue M OO0beIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTUBOIIOJIOKHOE JIaHHOMY COOBITHIO;
’ M10JIb30BAThCS JUarpammamu Jisepa u GopMyJIoi CII0KEHUs BEpOSITHOCTEMN
IIPU pElIeHUH 3a]a4
OnepupoBaTh NOHATHAMMU: YCIOBHAsi BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IOMOIIBIO IPaBUJIA YMHOMKEHHUS, C ITOMOUIBIO
JIEpEBa CIy4YaiiHOrO OMbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NMOHATUSAMU: UCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUH B CepUU
' HE3aBUCHUMBIX HCIIBITAHUA [0 TEpPBOr0 YcCIexa, HaXOJUTh BEPOSTHOCTH
coObITHIi B cepuu uctibiTanuit bepuymnu
6.8 OnepupoBaTb  NOHATUSAMH:  ClIy4aiiHas  BEJIWYMHA, paclpeiesieHue
’ BEPOATHOCTEMH, ArarpaMma pacrpezesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
5.1 CpaBHUBaTh  BEPOATHOCTH  3HAYEHHUM  CIy4dallHOM  BEJIMYHUHBIIIO
’ pacnpeaeseHUI0 NI C TOMOLIbIO AUarpaMm
5.2 OnepupoBaTh MOHATHEM MAaTEMaTUYECKOTO  OXHUIAHUS, TMPUBOAUTH




IIPUMEPBI TOT'0, KAK IMPHUMEHSICTCS MAaTEeMaTU4YECKOE OXKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MaTeMaTHYeCKOe OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
54

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTABICHHUEC O HOpMAJIbHOM pacClpEaCICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue NaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HAUMEHbIIee 3HAaYeHUsI, pa3Max, JAUCIEPCHs] U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciy4ailHOrO cOOBITHS. BIU30CTH YacTOTBHIM BEPOSTHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITBHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHI B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauuu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. opmyna cokeHus BEPOATHOCTEH
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4ailHOro
' skcriepuMenTa. @opmysia nojHoiM BepoaTHOCTU. HezaBucumeblie coObITHS
6.5 KomOunatopnoe mpaBuino ymHoxeHus. [lepectaHoBku u  dakrtopuan. Ywucio
' couetanuii. Tpeyronpauk Ilackans. ®opmyna 6maoma HeroToHa
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), ycmex U Heygada. HesaBucumble
6.6 = ucneltaHusa. Cepus HE3aBUCHMBIX HCHBITAaHUM 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnu
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie TeOMETPUIECKOEn OMHOMHUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
UucnoBble XapaKTEpUCTHKU CIy4alHBIX BEIMYMH: MaTEeMaTHYECKOe OKHJAHUE,
JUCTepcusl U CTaHAAPTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTEMaTHYECKOIO
51 OKMJIaHHs, B TOM YHCIE B 3aJa4ax W3 MOBCEIHEBHOM >XM3HHU. Maremarnuyeckoe
' OKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaremMaTndecKoe OKHUJIaHNE U TUCIIEPCHSI TEOMETPUUYECKOTO U
OMHOMHAIBHOTO paCIIpeACIICHUM
5 3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHUpoJe U olmiecTBe. BrIOOpOUHBIit
’ METO/T UCCIIEIOBAHU I
5.3 IIpuMepsl  HENpPEpBIBHBIX — CilydalHbIX BeduuuH. lloHsatue o0  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIIUE K HOPMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMAJIbHOM pacIpeneleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMU PCIICHHUA 3a/a4,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPEIEICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3aJ1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajlbHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadpl MpU

pelIeHU 33124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCJIO, LEJN0e YHCIO,
CTETIEHb C IIeJIbIM IO0Ka3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEeHb C
palMOHATFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 001Nt
JeNUTeNlb W HauMeHbIlee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHWCIICHUS; yMEHHUE BBITIOJIHSITH BRIYMCIICHUE 3HAUCHHUH U IpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-
pPAallMOHAIBHBIX ~ BBIPAKEHHWH; yMEHHE  ONEpPHUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh I[OCJIEIOBATEILHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOM3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OINCprupOBaTh MNOHATUAMH: pPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘{eCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICPpHUPOBATH
HNOHATHUAMUK. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB W CHUCTCM, YMCHHUC pCLIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCIICHHA MAaTCMAaTUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKIMH, KCTpeMyM (yHKIMHM, HanOojblllee M HaMMEHbIIEee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpEepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMBICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIMNE M HAUMEHbIINE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYecKOro
aHamu3a; MPUMEHATh MPOU3BOJHYI U HAXOXKJIEHHsS HAWIydIIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3MYeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOro MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKOMA, KBagpaTH4yHas (QyHKIHMS,
paunvoHanbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWM, MOKa3aTelbHas U
ngorapupmuueckass (yHKIHMH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJB30BaTh TPa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH U pEIlIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JacTH yIpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBATh IPaBJONOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTYallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apuMeTHuecKkoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTABIATh
uHpOpMaIMi0O C TOMOMIBID TabJWIl W AWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

HaOJII0ICHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaliHOE

coObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCIATH




BEPOSITHOCTh C HCIIOJB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI  CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pPAaCIpelelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIUW  pacHpeieieHUs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeieiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN Il PEIICHUs 3ajad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICb U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue omnepupoBaTb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXITPAHHBIA YIOJl, CKPELIUBAIOIIKECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IMIpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pCIIaTb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHSATUSMU: IJIOMAAb (GUTYpPHI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaiienenumnesn, Opu3Ma, NUpaMuna, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, IMII0MaIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHyca, LWIMHApPA, O00BEM KyOa,
NPSIMOYTOJIBHOTO  MapaJuleyIeNuIieia, MUPaMHUIbl, TPHU3MBI, [HAIHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHsI KOHYCa M IHIIMHIPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOILIBIO NEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeaeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccuukanuioo Guryp Imo
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, TOAO00HBIE GUTYPHI; yMEHUE
pacro3HaBaTh paBHBIC W IMOJO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
II0Iaab, 00BEM) NIPU PEIICHUU 33/a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITUYUHBI
(nmuHA, Yroi, IIIOMagh, OOBEM, TIIOIMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONA/lb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaJUIeNICITUIe/Ia, MUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUpPOBATh NOHATUAMU: MIPAMOYI'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, VYIOJd MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHLIfI n KOOp)II/IHaTHI:Jﬁ METOA
JJI pEHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYTUX yqe6HHx nmpeaMETOB
YMenue BLI6I/IpaTL HOI[XOI[SIIJ_II/II\/'I MCTOA HJIA pCIICHUA 3a/la4r; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHGHHP'I; YMCHHUC pacClio3HaBaTb IIPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MaTeMaTHUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE W JIGCATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crernens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaATypaJlbHbIE JOrapHUPMbI
JeiictBuTenpHble uucia. ApudMeTHYecKHe oONepalud C  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BBIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHHUS
23 Tpuronomerpuieckue ypaBHEHHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-palIOHANbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHUI W HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia CUHCTEMBI TMHERHBIX ypaBHEHHUH. OnpeIenTelh MAaTPHUIIBI
3 DOyHKINUH U TpaPUKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHBIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogmueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBbl (yHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEKYTKE
13 CreneHHass (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [IOCIEN0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonHas Gynkuun. [Ipon3BoaHbIe 31eMEHTAPHBIX QYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHus: (QyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpust
7.1 durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. BepositHocTh U cTatucThKa : 10-1 Kacc: 6a30BbIN U yITyOIEHHBIN
ypoBHH : yueOHoe nmocooue / E.A. bynumosud, B.A. Bynbrués. 2-¢ uszm., crep. - M
: [IpocBewmienue, 2024

Maremartuka. BeposarHocTs u ctatucTka : 11-if kjacce: 6a30BbIi U YIITyOJIEHHBIN
ypoBHHU : yueOHoe nocooue / E.A. bynumosuy, B.A. Bynbiué€s. 2-e uszn., crep. - M

: IIpocBemenue, 2024

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA
Martematuka. BepostHocTh 1 cratrcTuka : 10—11-e kinaccsl : 6a30BbIi 1
yrayOn€HHBIN YPOBHU : METOAMYECKOE MTocoOue uist yuuTens. — MockBa :

[Ipocsemenue, 2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. Poccuiickas anektponHas mkoda https://resh.edu.ru

2. lludposoii obpazoBarenbHblil KOHTEHT https://educont.ru
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