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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeqHEro o0iero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHl U
MIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3YYEHUS! CIy4alHBIX COOBITUM, BEIMYMH M mpolieccoB. [Ipu m3yueHun Kypca
o0OoramarwTcsi MNPEJCTaBICHUS OO0YyYalolUXCsi O METOJax  HCCIIEIOBAHMS
W3MEHYMBOTO MHpa, pa3BUBACTCS MOHUMAHHME 3HAYUMOCTH U  OOIIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanre y4eOHOrOo Kypca HampaBleHO Ha 3aKpelUieHue 3HaHUi,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JDKHO ¢POPMUPOBATHCS NMPEACTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJIETISX, UCIOJIb3yEMbIX
JUISL  ONMKMCAHUS  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3UMYHbIE POJiIa W3MEPEHHUSX, MJIUTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MHXEHEPHBIX
CIEHHAIBHOCTEM, HO TaKXE COLMAIbHBIX W ICHUXOJOTHYECKUX, IOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHYI0 dYacTh Y4YeOHOrO Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBIMX 4YHucel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIeCKyt0 (hOpMalIU3aIuIo.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coniepkatenbubie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JIMHUW B Y4€OHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaiga JaHHOTrO0 y4eOHOrO Kypca M CMEXKHBIX MaTeMAaTUYECKUX Y4eOHBIX
KYpPCOB.

Conepxanve mmaNH «CioydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHT
OCHOBOM 151 (DOPMUPOBAHMS TPEICTABICHUNA O pacHpeesieHuH BEepOSTHOCTEH
MEXK]ly 3HAUCHHUSMHU CIy4YailHbIX BEIUYHMH. BakHyr0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIbHOMY PACIPEACICHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMmbl pacCenBaHM», N3YUCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIONIUX B €IUHUIYY BpeMeHU. O3HaKOMJIGHHUE C pacipeacicHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJIOTHEH W
yYIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHUCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbIN rpad, myTH B rpade: ukibl 1 nend. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEpOSATHOCTU  cOObITHI.  ChnydailHble  ONBITBI  C  PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepuMmenTa. Gopmyna nosHoU BepoaTHocTu. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHUCIE TEOMETPUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4YaWHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTHYECKOTO  OXKHMJIAHUS
(ctpaxoBaHue, JoTepes). Marematudeckoe OXHAaHUE OWHAPHOM CiydyalHOU
BEJIMYMHBI. MaremMaTudyeckoe OXKHUJIAHUE CYMMBbI  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcust OuHapHOU CydyaiiHOW BeMYMHBI. MaTeMaTtndeckoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcwss uM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YeoOniméBa. Teopema YebniméBa. Teopema bepnysmiu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiinble BeauuuHbL. [IprMeprpl. @yHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
[O0Ka3aTeNbHOIO pacnpeesieHus, GyHKIUS IIOTHOCTA BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3a;auw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauuss nByx ciuydaiiHbix BenuuuH. KosdduuumeHnt nuHelHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUMCKOro  OOMIECTBAa,  MPEACTAaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) IaTPHMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM aclieKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI100ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTU4YeCKOW KYJIbTypOH Kak CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckune AecTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOlLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, 1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXKICHUSA C CYXIACHUAMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpMALUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yjbTaTa pelieHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJa4d, HOPUHUMATh I€Jb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (0OCyxkAeHUS, OOMEH MHEHHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH MOHATUAMM: CIYYaHBIA SKCIEPUMEHT (OIBIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMYyIHUPOBATh COOBITHS: MEpEceUeHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOIOXKHOE HAAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCUMBbIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, OnpeaessiTh HE3aBUCUMOCTh COOBITUI O dhopMyJie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: OWHAPHBIA  CIydallHBIA  OMBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSAMU: CIy4yaliHas BEJIMYMHA, PACIPEICIICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUpPOBATh IOHATUSMH: COBMECTHOE pPACHpPENEIICHUE [BYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOI'O PAacCHpEeleIeHUs IBYX CIIy4alHbIX
BEJIMYMH [JIs1 BBIJCICHUS pACIpEACNICHUs KaKJI0M BEJIUYUHBI, OMNpeeIeHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OXKUJAHUS CIy9ailHOW BEJIMUMHBI (pacipeeseHus ), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOTO OXHMIAHUS TMpPU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipenenieHns) MpU PELICHWU 3a/1ad, BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU TEHEPATbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3YUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpeleneHuo, 3ajaad, MPUBOAIIMX K HOPMAJIbHOMY  pacClpelelICHHUIO.
OmnepupoBath NOHATUAMH: (DYHKUHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEebHOTO
pacnpezeneHusi, GyHKIHUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeIeICHNUs,
(GYHKIMS TUIOTHOCTM H  CBOWCTBA HOPMAJbHOTO PaCHpPECICHUS;ONPenesITh
KO IULIMEHT JIMHEHHON KOPPEISIITUU, BHIOOPOUYHBIN KO PUITMEHT KOPPETSALINH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
1 DnemMeHTHl Teopun rpados 3
5 Ciy4aiiHbI€ OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu Hajl MHOXKECTBaMU U
3 coObITHsIMH. CI0XKEHHE U YMHOXKEHUE 5
BEPOSTHOCTEN. Y CIIOBHAs! BEPOSITHOCTb.
He3zaBucumsble coObITUs
4 DneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocienoBaTeNbHBIX UCTIBITAHUH.
5 Wcnsitanusa beprymnu. Cinydaiinslii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEIMUUHBI U pacIIpeieTICHUS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NPOrpamMMbl

Koaun4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbBbIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3aKkoH 0ONBIIHUX YUCEI

DJIEMEHThI MATEMATHYCCKON CTaTUCTUKH

HenpepbiBHbIE CiTydaliHbIE BEJIMYUHBI
(pactipenenenus), Moka3zaTeabHOE U
HOPMaJIbHOE paclpeieeHus

Pacnpenenenue Ilyaccona

CBs3b MCKOY CJIy‘Iaf/'IHBIMI/I BCJIIMYNHaAMU

O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

11

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchl

I'pad, cBsa3ubI Tpad, npeacTaBiIcHUE
3aJ]auu C MOMOIIBIO Tpada

Crenensb (BaJIeHTHOCTD) BeplIUHBL. [1yTh
B rpade. Llenu u HuKIIBI

I'padsr Ha IockocTH. [epeBo
CIIy4allHOTO KCIIEpPUMEHTA

Cay4aiiHble S5KCIIEPUMEHTHI (OIBITHI) U
ciyyaitHble cOOBITHS. DeMeHTapHbIe
cOOBITHS (MCXOMbI)

BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
BeposiTHOCTH COOBITHIT B OTIBITaX C
PAaBHOBO3MOKHBIMH JIEMEHTAPHBIMU
COOBITUSIMHU

BeposiTHOCTB cityyaliHOTO COOBITHS.
BeposiTHOCTH COOBITHIT B OTIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH

[lepeceuenne, 00beTMHEHHE MHOXKECTB
Y COOBITUMN, TPOTHBOIIOIOKHBIE
coObITus. DopMyna CIOKEHUS
BEPOATHOCTEMN




YcioBHas BEpOSATHOCTh. Y MHOKEHHUE

8 BepoATHOCTEN. PopMysia yCIOBHOU
BEPOSTHOCTH
YcnoBHas BEpOSITHOCTb. Y MHOXKEHUE

9 BepoATHOCTEN. PopMysia yCIOBHOU
BEPOATHOCTH

10 dopmyna MoTHONH BEPOSATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomOunHaTOpHOE NMPaBUIIO0 YMHOKEHHS.
[TepecranoBku U akTopHa

13 Yucno couerannid. TpeyrojbHUK
[Tackains

14 ®opmyna Ounoma HeroToHa
KonTponbnas padorta Nel: "I'padwi,

15 BEPOATHOCTH, MHOKECTBA,
KoMOuHaTopuka"
bunapHsIii CIy4alHBII ONBIT
(ucnbITaHue), ycrex U Heyaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUH 10 IIEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUM 10
IIEpPBOTO ycrexa

18 Cepust HE3aBUCUMBIX MCIIBITAHUM
bepnymn

19 CayvaiiHpli BBIOOP U3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuueckas pabota c
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJIHUIL

21

Cnyyaiinas BenuuuHa. Pacnpenenenue
BepoATHOCTeH. Jlnarpamma
pacnpezeneHus

22

Onepanuu HaJ C1y4allHbIMU
BenuuuHaMu. [Ipumepsl pacnpenencHui.
bunapnas cirydaiiHas BeIu4uHa

23

I'eomeTprueckoe pacnpenencHue.
bunomMuaneHOE pacnpeneneHne

24

MareMaTnueckoe 0KHIaHHE CIy4aliHON
BennuuHbl. COBMECTHOE pacIpeiesieHue
JIBYX CJIy4alHbIX BEJTUYUH

25

HesaBucnmele cirydailHble BEJIMYUHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKUIAHHUS.
MaremMaTHueckoe oKuganue OuHapHOU
CIIy4alHOM BEJIMYHUHBI

26

MareMaTnyeckoe 0KHIaHHUE
reOMETPHUECKOr0 U OMHOMHUAIBHOTO
pacrpeneieHun

27

Z[I/ICHepCI/IH " CTaHAApPTHOC OTKIIOHCHUC

28

Jlucniepcust OMHAPHOM ciydaitHON
Benn4nHbI. CBOMCTBA JUCTIEpCUU

29

MartemMaTuueckoe OXXKHAAaHUC
MMPOU3BCACHUSA U JUCIICPCUA CYMMBI
HE3aBUCUMBIX C.]'Iy‘IaI\/'IHI)IX BEJINYNH

30

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas padora ¢




MCIIOJIb30BAHUEM DJIEKTPOHHBIX TaOJIHUIL
Jlucniepcus 1 cTaHJapTHOE OTKIOHEHHUE

31 reOMETPUUYECKOTO pacIpeieIeHHUs. . 1
[IpakTuueckas pabota c
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL

32 O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
Kontponbnas padota Ne2: "McnbiTranus

33 bepnymm. Ciiyyalinple BETMYHUHBI U 1
pacrnipeneneHus"

34 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN 1

OBIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

HepasenctBo YeObimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OO0JIBIINX YKCeT

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OO0JIBIINX YKCeT

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJBIITUX YKCET

Br160opouHbIif METO MiCCIeOBaHUN

[IpakTuueckast paboTa ¢ UCIOIB30BAaHUEM
AJIEKTPOHHBIX TaOIHUIL

I'enepasibHast COBOKYITHOCTb U Cy4aiiHast
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OlleHKa CpeHEro U
JUCIIEPCUU T€HEPAIbHOM COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepasibHas COBOKYITHOCTb U CTy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTtepucTukamu. OLiEHKa CPEHETO U
JUCIIEPCUU T€HEPATILHOM COBOKYITHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHrBaHUE BEPOSITHOCTEH COOBITUH 11O
BBIOOpKE

Crartucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYEHHBIX pacrpeesieHuit

10

Crartucruueckas runoresa. [IpoBepka
MPOCTEUIIINUX TUIIOTE3 C MOMOILBIO CBOWMCTB
M3Y4YEHHBIX pacIpenesIeHuN

11

[IpakTrueckas paboTa ¢ HCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

12

[IpuMepsl HENIPEPBIBHBIX CIIy4anHbIX
Besn4YuH. OYHKIUSA IITIOTHOCTH
BEPOSTHOCTH

13

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3aaa4, MPpUBOJAIINX K ITOKA3aTCIIbHOMY U
K HOpMaJIbHOMY pacipeieIeHUsIM

14

qDYHKI_II/ISI IJIOTHOCTHU BECPOATHOCTHU
IOKa3aTCJIbHOTO paCclpCACICHUA

15

CDYHKI_II/ISI IJIOTHOCTHU BECPOATHOCTHU
HOPMAJIBHOT'O PaCTIpCACIICHUA

16

ITocnenoBarenbHOCTh OJMHOYHBIX
He3aBUCUMBIX coObITHil. [Tpumep 3anaun,
NpUBOALIEH K pactpenenenuto Ilyaccona

17

HpaKTI/I‘-ICCKaﬂ pa60Ta C UCIIOJIb30BAHHUECM
QJICKTPOHHBIX Ta6J'II/II_I

18

KoBapuanus 1ByX ciy4dailHbIX BETUYHH.
Koaddunment xoppensauuu

19

CoBMecTHBIC HAOMIOEHUS IBYX BEIMYUH




20

Br16opounbiii K03 PUIIMEHT KOppEIuu

Paznuuue Mex 1y TMHEHHON CBS3BIO U

21 IPUYMHHO-CJIEICTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 IIpakTryeckas paboTa ¢ UCIOIB30BAaHUEM
JIEKTPOHHBIX TAOJIUI]
IIpencraBneHye JaHHBIX ¢ HOMOILBIO

24 TaOJIUI] M TUarpamMM, OIHCcaTeIbHAs
CTaTUCTHKA

o5 OnbITH C pABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Beruuciienue BeposiTHOCTEH cOOBITHIA C
IpUMEHEHHEM (HOpMYIT
Brrauciienue BeposTHOCTEH COOBITHI C

97 MPUMEHEHHEM TpapUIECKUX METOOB:
KOOp/WHATHAS MIpsiMasi, IEPEBO,
nuarpaMma Ditnepa

28 CrnyyaiiHble BEIMUUHBI U pacIIpeIeTICHUS

29 MaremaTH4ecKo€e OKHUIAHUE CITyHYalHON
BEJTMYMHBI

30 MaremaTH4ecKO€e OKUIAHUE CITyHYaHON
BEJTMYMHBI

31 KonTponbnas pabota: "BeposiTHOCTE 1
CTaTUCTHKA"
Brruncnenue BeposiTHOCTEN COOBITUH C

32 npUMeHeHHeM (HopMyIT U TpapHUUECKUX
METOIOB

33 Brruucrienue BeposiTHOCTEH cOOBITHI C




npuMeHeHueM GopmMyi U rpapuIecKux
METOIOB

CrnyyaiiHble BeJIMUUHBI U paclpeesieHusl.

34 MareMaTuueckoe OKHIaHHE CITydaiiHON 1
BEJINYNHBI
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 YuTtarh U CTPOUTH TAOJIULBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATHUAMHU:  CpedHee  apu(PMeEeTUUYECKOe,  MEeJuaHa,
' HanboIpIIee, HAUMEHbBINIEE 3HAYCHHE, pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMHU: CIIyH4alHBIM AKCIIEPUMEHT (OIBIT) U ClydyalHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (2JIEMEHTApHBIH HCXOM) CIy4aHOTro
6.3 ONbITa; HAXOAWUTb BEPOSATHOCTH B OIbBITAX C PaBHOBO3MOXKHBIMH
Clly4yailHBIMHU COOBITUSIMHU, HAXOUTh U CPAaBHUBATh BEPOSATHOCTU COOBITHIA B
U3Y4YECHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxonute u ¢QopmynupoBaTrh coOBITHS: NepecedeHue M OObeAMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
' I0JIb30BaThCA JuarpamMmmamu Jisepa u GopMysol CI0XKEHHUS BEPOSATHOCTEN
IIpH pEeLIeHNH 3a]1a4
OnepupoBaTh NOHIATUSIMHU: YCIOBHAsSI BEPOATHOCTh, HE3aBUCHMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IOMOIIBIO IMPaBUIA YMHOXKEHHUS, C IOMOIIbIO
JIepeBA CIIYYalHOTO OTbITA
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IPU PEIICHUH 3a]a4
OnepupoBaTh MOHATHSAMH: HCIBITAHHE, HE3aBUCHMBIE HCIIBITAHUS, CEpUS
6.7 UCIBITAaHUHN, yCIeX W HeyJaua; HaXOJUTh BEPOSITHOCTU COOBITUH B CepUU
' HE3aBHCHMBIX MHCIIBITAHUH JO IEPBOr0 YCIE€Xa, HaXOAUTh BEPOSITHOCTH
COOBITHH B cepuu UcTbITaHui bepHysnu
6.8 OnepupoBaTb  MOHATHAMM:  CllydailHas  BEIMYMHA, pACIpENEICHHE
' BEPOATHOCTEN, [Uarpamma pacipeeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepPsieMOro .
00pa3oBaTeIbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
51 CpaBHUBaTh  BEpPOSTHOCTH  3HAYEHUW  CIy4YalHOM  BEJIMYMHBINO

pacrpeieIeHUIO I C TIOMOIIBIO JHarpaMM




OHGpHpOBaTB IIOHATUEM  MAaTEMAaTUYCCKOI'O OXXHNaaHu, IIPUBOANTH
IIPUMEPEI TOr'0, Kak IMPUMCHACTCA MaTEMAaTHUYCCKOC OXHUAAHNEC CJ'Iy‘I&fIHOfI

52 BEJIUYHMHBI, HAxXOJUTh MaTeMaTHYeCKOC OXHUJAHHE 110  JaHHOMY
pacnpee/ieHUI0

5.3 HNwmetp npencTaBiaeHne o 3aKOHE OOJIBITUX YHCETT

5.4 HmMeTs nipecTaBiieHne 0 HOPMaJIbHOM pacipeicicHuN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kox
6 Teopus BEpOATHOCTEN U CTATHCTHKA
[IpencraBienue TaHHBIX ¢ MOMOIBIO Ta0auIl U quarpamm. CpenHee apudmeTHiecKoe,
6.1 MearaHa, HauOoJbplee U HauMEHbIlIee 3HAUCHUs, pa3Max, JAUCIEPCHs] U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyyaitHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4aiHbIe COOBITHS. DJIeMEHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciydallHOTO COOBITHS. BIM30CTh YacTOTHIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHbIE ONBITHI C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU
6.3 Onepanuu HaJ COOBITUSAMU: TIEpECEUCHUE, 00hETUHEHUE, IIPOTHBOIIOJIOKHBIE COOBITHSI.
Huarpammsl Ditnepa. @opmyna ciaokeHus: BEpoSsTHOCTEN
6.4 VYcnoBHas  BEpOATHOCTb.  YMHOXKEHHE  BEpPOATHOCTEH.  JlepeBo  ciaydaliHOro
' skcniepuMmenTa. @opmyra noHoN BeposTHOCTU. HezaBucuMbie COOBITHS
6.5 KomOunaropnoe mnpaBwio ymHoxeHus. IlepectranoBku u dakropuan. Yucno
' coueranuii. Tpeyronbuuk [lackans. @opmyna buaoma HeroToHa
bunapHplii ciay4aliHBIA ONBIT (WCIBITaHME), ycHex W Heynada. HesaBucumble
6.6 ucnbiTanus. Cepus HE3aBUCUMBIX HMCHBITAHMM 110 TmiepBoro ycmexa. Cepust
HE3aBUCHUMBIX HCTbITaHUN bepHymim
6.7 CrnyuaitHas BenuuuHa. Pacripenenenue BeposiTHocTed. [lmarpamma pacnpepeneHus.
' [Ipumeps! pacpesienieHnit, B TOM YHCIIE T€OMETPUIECKOEeH OMHOMHUATBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopus BEpOATHOCTEHN M CTATHCTHKA
UwuciioBble XapaKTEPUCTUKH CIyYaWHBIX BEIWYWH: MaTEeMaTHYECKOE OXHUIaHUE,
JUCTIEPCUsSI U CTaHIAPTHOE OTKJIOHEHHWE. [IpuMepbl mpuUMEHEeHUs MaTeMaTH4eCKOTro
51 OXHMJIaHWsI, B TOM YHCJIE B 3a/Jadax U3 TOBCEIHEBHON XU3HHU. Maremarmdeckoe
' OXHMJIaHWE OWHApPHOM CIydyalHOW BETWYMHBI. MaTeMaTHYeCKOe OXKHIAHHUE CYMMBI
Cy4yalHbIX BeIUYHH. MaTeMaTuyecKkoe 0KUAaHUE U TUCTIEPCUs T€OMETPUUYECKOTO U
OMHOMMAJILHOTO pacrpeaeIeHu
59 3akoH OOJIBIIMX YMCENl M €ro posib B HaykKe, MpUpoae U oOmecTBe. BriOOpouHbIit
' METOJI UCCIIE0BAHMI
5.3 IIpuMepsl  HenmpepbIBHBIX — CioydaWHbIX BenuuyuH. [loHATHE O  IUIOTHOCTH




pacnpenenenus. 3aaud, NPUBOASIINE K HOpMaJIbHOMY pacrnpenenenuto. [lonsatue o
HOpPMaJIbHOM pacrpeaeeHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaAHUSA K NPeAMETHBIM pe3y/JbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenne MerogamMm 10Ka3aTeNbCTB, alrOPUTMAMHU PpELICHUS 3a7ad;
yMeHHE (QOpPMYJIUPOBATH M ONEPUPOBATh IOHATHUAMU: OIPENEICHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, INPU3HAK, JI0Ka3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M NPOTHBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BAaTh METOJ| MaTeMaTHYEeCKOM HHIYKLUU;
IIPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS NP PELICHUH 3aj1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUH; yMEHHE  OINEepUpPOBaTh
MOHATUSMM: MHOKECTBO, MOJMHOKECTBO, ONEpAllMM HaJl MHOXECTBAMU;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar s
ONMCAHUS PEANBHBIX IPOLIECCOB U SIBJICHUN U IPU PELIEHUM 3a/1a4, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 33]aBaTh
U ONMCHIBATh Tpadbl pa3IuYHBIMU CIOCOOAMHU; HCIOIB30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEHb C IIeJIbIM IOKa3aTesleM, KOpeHb HaTypajlbHOW CTENEHH, CTENEHb C
palMOHATFHBIM TTOKa3aTelleM, CTENeHb C JeHCTBUTENFHBIM TOKa3aTeNeM,
jJorapupM UHUCIA, CHHYC, KOCHHYC M TaHTE€HC IPOHM3BOJIBHOIO YHCIA,
OCTaTOK IO MOJYINIO, PAlMOHAIBHOE YHCIIO, HPPAIOHATIBHOE YHCIIO,
MHOXECTBAa HATypaJbHbIX, IENbIX, palHMOHAIBHBIX, JEHCTBUTEIBHBIX
2 Yrcel; yMEHHE MCIIOJIb30BaTh MPU3HAKU JETMMOCTH, HANMEHBIINI 00Nt
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiaupa mnpu
pelIeHnH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMH TO3WIIMOHHBIMU CHCTEMaMHU
CUHCJICHUS; YMEHHE BBITIOJIHITH BHIUMCIICHUE 3HAYCHUN U TIPEe0Opa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKEHHWH; yYMEHHE  OIEpPHPOBATh  IOHSITHUSMHU:

noCIaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccusda, TreoMCTpruICCKads




nporpeccusi, OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasi IPOTPEcCHs;
yMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCIE C IOMOULIbIO
PEeKYppeHTHBIX (hOpMyJ; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, COMNPSKEHHBIE KOMIUICKCHBIE YHMCIIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
NPOU3BOUTH apU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOAUTH IPUMEPHI MCII0JIb30BAHUS KOMILJIEKCHBIX YHMCEN; OIEPUPOBATh
HNOHATUSIMM:  MaTpuia 2xX2  u  3X3, omnpeaenuTesb  MaTpHILb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh MNOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIE,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEPUPOBATh
HNOHATUSIMU: TOXJECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IIOMOLIBIO pa3JIMYHBIX IPUEMOB; peIIaTh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMETpPOM; IIPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I PELICHUS MaTEMaTUYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayK! U pealbHOM KU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMSA, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIUM, HanOojblllee M HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢busznyecKkuil CMbICII MPOU3BOAHOM, TNepBOOOpa3Has, ONpPEACIEHHBIH
MHTETpajl; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATh  MPOU3BOJAHBIE CYMMBI, TPOU3BEIEHHUS, YACTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHUH,
HaXOAUTh HauOOJbIIME W HAaUMEHbIINE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKOro
aHalu3a; MPUMEHATb MPOMU3BOJHYIO U1 HAXOXJIEHUS HaWIydIlero
pellieHusT B NPHUKIAIHBIX, B TOM YHCJIE COLMUAIBHO-D)KOHOMUYECKUX U

(bU3HYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIIMH, oOpaTHAs (YHKITUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaIpaTU4Has QYyHKIUS,
pauuoHanbHas (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKUE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs H
jgorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKd H3yYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3aJad M3 peabHOMN
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTU MEX1Yy BEJIMYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpaduku (GpyHKIHUA JUIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamMH; H300paxaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTW, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JacTH YIpPaBICHHs JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHHUS, YPAaBHEHMs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yAbTaTOB, YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAHWMEM  ammapata  anreOpsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJpIlIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEeKaTb, MWHTEPIPETHPOBATH
uH(OpMaLIKIO, PECTABICHHYIO B Ta0NMIaX, HA JUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabIWIl W  JuarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHbIe, B TOM YHCJIE€ C MPUMEHEHUEM TIpauuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)UueCKH MCCIeI0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

cOOBbITHE, BEpPOSITHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C MHCIIOJIB30BAaHUEM TpaUyecKX MEeTOJ0B; IPUMEHSTDH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (GOpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (AKTHI U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBAThH
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, pAacCHpelesieHHe BEPOSITHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUE, TUCIEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BEeNWYMHBL, (YHKIMU paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIpPEICICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHHUE
OTIEPHPOBATH TMOHITUSMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  MEPeCcTaHOBOK; OuHOM  HbrOTOHA;  yMEeHHE  NPUMEHSATH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS Ul PEIICHUs 3a7ad; OLICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATHUAMU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIUUYHUHA YIJIa, IUDIOCKUM yroj, ABYTrPaHHbIN
yroJi, TpEXIpaHHbIM Yroj, CKpelUBaIOLIUecs IpsIMble, MapasieIbHOCTh U
NEPIEHIUKYJIAPHOCTh NPSIMBIX M IUIOCKOCTEH, Yrojl MEXIYy NpSIMbIMHU,
yroJl MexAay MNpsSAMONM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTAMH,
paccTossiHuE OT TOYKM 1O IUIOCKOCTH, PAacCTOSHUE MEXAY IPSMBIMH,
paccTosiHue MEeXAY IJIOCKOCTSAMHU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3ajjau U3y4yeHHbIE (PAKTHl M TEOPEMbl IUIAHUMETPHH;, YMEHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTh MaTeMaTUYECKue
MOJIEJIM C IIOMOIIbK0 TE€OMETPUYECKMX IOHATUH M BEJIWYMH, pEILATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUTypsl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NHUpaMuia, (Urypa M TOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, chepa, miomans cdepsl, MIOMATL
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHYyca, LWIMHApPA, O00BEM KyOa,
IPSAMOYTOJIBHOTO TMapajuleNieNuIeaa, HUPaMUAbl, MPHU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHE IIapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYEHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYPBl M MOBEPXHOCTU
BpAICHUS, UX CEUCHHsI, B TOM YHUCIIC C MMOMOIIBIO JIEKTPOHHBIX CPE/CTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSITEIHEHO
(bopMynHpoBaTh ONpeAeNeHU U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHUE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTENbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulelbHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMeEHHUE
pacno3HaBaTh paBHbIC M MOJOOHBIE (UTYpbI, B TOM YHCJIE B NPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BATh T€OMETPUIECKHE OTHOUICHUS TIPH
peUIeHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
ionaib, 00bEM) MpU PEUICHUH 334a4 U3 JPYTUX y4eOHbIX MPEAMETOB U
U3 peajbHOM KM3HM; YMEHHE BBIUUCIATH T'€OMETPUUYECKUE BEUYMHBI
(umHA, yroj, miIOHmIAagb, OO0BEM, IUIONIAJh MOBEPXHOCTH), HCHOIB3YS
u3yyeHHbIE (QOPMYJIBI U METOJbl, B TOM YHCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, MPU3MBI, KOHYyCa, LUWIMHJIpA, MJouaab cdepsl; o0bEM Kyoa,
IPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHASA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6&'31/10}/,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCACHUC, VIOl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,I[HHElTHLIfI METO

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB

13

YMeHne BRIOMpATh MOAXOMSIIAA METOI IJIsl PEIICHUS 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI MATEMATUUYECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yrncna. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOW cTereHu. J{eHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokasarenaem. CTeneHb ¢ pallMOHaIbHBIM HoKa3aTesieM. CBolicTBa
' CTETIeHU

15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOIO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

HevictButenbHple 4Hucia. ApudmeTudyeckue omneparud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIe BEIYUCICHS, TIPAaBUIIa OKPYTIICHHS, IPUKUIKA U OIIEHKa
pe3yibTara BEIYMCICHUN

1.8 [IpeoOpazoBanne BEIpaKEHHIA

1.9 KommnekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPpOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuronomeTpuyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOTapUPMUUECKHE YpPaBHEHUS

2.5 Lenblie u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBa

2.7 [ToxazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHH M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Martpuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 OyHKIUYU U TpapUKu




Oynknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHxnmu. BzammHo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHUM ¢yHkumu. Hymun ¢dyHkumu.
3.9 [TpomexxyTkn  3HaKoONocTostHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOomnbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypalbHbIM M LeNbIM Ioka3aTenem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcuMmnrtorel rpadukoB ¢ynkuuid. CpoiictBa (yHKIUM,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocneoBaTebHOCTH, CIIOCOOBI 3aJaHuUS TTOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opmyia CII0KHBIX TPOLIEHTOB
4 Hauana maremMaTHueckoro aHaiusa
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoHbIe SIEMEHTAPHBIX (HYHKINH
[IpumeHeHre NPOU3BOAHONW K HCCIENIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxoxmeHne HanmOONMBIIEr0 U HANMEHBINETO 3HAYeHUs (YHKIUU Ha
oTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxxecTBa 1 JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
1.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIllEHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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