[Tpunoxenue Ne 7

K 00pa3oBaTeIbHOM Mporpamme
cpeaHero oo01Iero 0opa3oBaHuUs
MBOY «JInnuen Ne39y

Pabouass nporpamma
10 BEPOSITHOCTH M CTATUCTHUKE
nas 10-11 kiaccos
(yriry0J1eHHbIIi YPOBEHD)

Cpok peanuzanuu NporpaMmsl: 2 roaa

ABTOPBI:
AnanbpuHa E.B., yautenp MaTeMaTHKH BBICIIEN KATETOPUU.

O3zepck
2025



IMNOACHUTEJIBHASA 3AIINCKA

YueOuplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
ABJISETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOaEéHHOTO YPOBHS Ha YPOBHE CpeAHEro oo1iero oopazoBanus. Y4eOHbINH Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYHAIOIIUXCSI CTATUCTUYECKON KYJIBTYPhl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBIECHUS OOydYalolUMXCsl O METoJaX HCCIEIOBaHUS
U3MEHYMBOIO MHpPA, pa3BUBACTCsl IOHMMAaHUE 3HAUYMUMOCTH U  OOILIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacCTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HAMH Ha BaXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAOIIETO
Mmupa. B pesynbrare y o0y4aromuxcsi T0JKHO cOPMUPOBATHCS NPEICTABIICHUE O
Haubosiee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIL  ONHUCAHUS  aHTPONOMETPUYECKUX M JIeMOTrpaduMyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jinyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIIEHUN U MTPOLIECCOB
B oOmecTBe. Y4eOHbIM Kypc sBIseTcs 0a30i MJii OCBOEHHUSI BEPOSATHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELHMAIBHOCTEW, HO TaKXe COLMAIbHBIX M IICUXOJOTMYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOILIECTBEHHbIE HAYKH B 3HAUMTEIILHONM MEpe MCIOJb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYl0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
oOCcyXJeHrne 3aKkoHa OOJBIIUX uucesl — (yHIaMEHTAJIBHOTO 3aKOHa MPUPOJbI,
UMEIOLIET0 MaTeMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMH IEJISIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coziepkatesibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [UJISl IOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHuM «CrydaiiHble COOBITHS M BEPOSTHOCTH»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEICTABICHUN O PaCIpeNesieHUd BEPOSTHOCTEH
MEXK]ly 3HAUCHHUSMHU CIy4YailHbIX BEIUYHMH. BakHyr0 4acTh B 3TOM COEpKATEIbHON



JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHAIBHOTO paclpeieeHU U
3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM MU HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIIyYallHbBIMUA BEJIUYMHAMU U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSM.

B yueGHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMHUTEIbHOE M3yY€HHE CBS3U
MEXKJy CIy4YalHbIMH BEJIMYMHAMU W ONUCAHHE HTOW CBSI3M C MOMOIIBIO
KO3 GUIMEHTa KOPPEISUU MU €ro BbIOOPOYHOIrO aHajora. OTU DJIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHMarpaMMsl pacCenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOIO 00mero oOpa3oBaHMs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KypCOB aireOpbl U FeOMETPUH.

Emé oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HaKOMJIEHUE C paclpeieiCHUEM
BEPOSITHOCTEW KOJIMYECTBA TAKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
SBJISIETCSL aKTyaJlbHBIM JUIsl OyQyUIMX aOUTypUEHTOB, MOCTYMAIOIIMUX Ha yuyeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICHUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kypca «BeposiTHOCTP M CTaTUCTHKa» Ha
yrayOneHHOM ypoBHE oTBojauTcs 68 wacoB: B 10 kmacce — 34 ugaca (1 ydac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TIoCcKOCTH. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omneparnuu HajJ COOBITUSIMU: TepeceueHne, 00beTMHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcnepumenTa. @opmyia noaHon BeposTHocTH. Dopmyna baiieca. HezaBucnmbie
COOBITHS.

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

Cepusi He3aBUCHMBIX ucnbiTaHud beprymm. CnyuyaliHbli  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenelieHHue [BYX CilydaillHbIX BenuuuH. HesaBucumbie
CIy4YaWHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTHYECKOTO  OXKHMJIAHUS
(cTpaxoBaHue, JoTepes). MaTeMarHdeckoe OXHIaHUE OWHApHOW cliydalHOMN
BEJIMYMHBI. MaremMaTudyeckoe  OXHIAHUE CYMMBbl  CJIyYalHBIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcwss uM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpmmx  uyucen. Bwibopounslii  MeTrox  uccienoBaHuil.  BriOopouHble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesieHus. PaBHOMepHOe pacnpeneneHue M ero CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacnpeesieHus, (yHKIUS IIIOTHOCTH BEPOSITHOCTH HOPMAJIbHOI'O
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

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

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HaOJMIOAEHMS  JABYX  BeJIMUYMH. BbIOOpOYHBIN
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIICHUU,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'PaKIaHCKOMW UIEHTUYHOCTH, YBOXKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIErO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIbHOTO XapaKTepa dKOJIOTHYECKUX MPoOIeM, OpUEHTAIUS
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
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TO3HAHHUS MHDA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEeMaTHUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
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 YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOIIEHUs], SCHO, TOYHO, I'PAaMOTHO BbIpa)XkaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HALEJICHHbIE Ha TOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONM U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSM, CHOPMYITHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTb B rpade, 1enb, LUK, J€PeBO, CTENEHb BEPIIMHBI, JIEPEBO CIy4alHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4yalHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMYIHUPOBATH COOBITHS: MEpECECUCHUE, 00bEIMHEHUE TaHHbBIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOXKHOE JAAHHOMY, HCIIOJb30BaTh JAUATPAMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJ1s1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA,



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CJIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIYy IOJTHOM BEPOATHOCTH, (opMyiry
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

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

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMNBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepUM UCTIBITAaHUN bepHyJUIM, B OMBITE, CBSI3aHHOM CO CIIYYallHBIM BBHIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUPOBAaTh MOHATUSMH: COBMECTHOE pACIpPENCIICHUE JBYX CIIyYalHbIX
BEJIMUYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO pacHpeiesieHusl IBYX CIydalHBIX
BEJIMYMH [JIs1 BBIJCICHUS pACIpEACNICHUs KaKJI0M BEJIUYUHBI, OMNpeeIeHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OKUJAHUS CIIy9aitHOW BEIMYMHBI (pacipeieseHus), IPUMEHSTh
CBOMCTBA MAaTEMaTUYECKOrO0 OXHMIAHUS TMPU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIy4YaWHON BEJIMYWHBI
(pactipenenieHns) MPU PELIEHUU 3a/1ad, BBIUMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3YUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3a]ay, MNPUBOAIIMX K  [OKa3aTeJIbHOMY
pacmpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIbHOMY  PaCIpENEIEHUIO.
OmnepupoBath NOHATUAMH: (DYHKUHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEebHOTO
pacnpezeneHusi, GyHKIHUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeIeICHNUs,
(GYHKIUS TUIOTHOCTH H  CBOWCTBA HOPMAJBHOTO pAaCIpeneTICHU;0NpeaesiTh
KO IULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITUEHT KOPPEAIIUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsl
DOnemMeHThl Teopuu rpados 3
Ciy4aifHble OTIBITHI, CIIy4ailHbIE COOBITUS U 3 bubnuorexa [JOK
BEPOSTHOCTH COOBITHIA https://m.edsoo.ru/e0b7b0f1
Onepanuu HaJ MHOKECTBAMH U
coObITusAMH. CIIOKEHUE U YMHOXKEHHUE 5 bubnuorexa [JOK
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb. https://m.edsoo.ru/e0b7b0f1
HesaBucumplie coObITHs
bu6mmoreka [IOK
C) 0 4 1
FICMEHTR KOMDHHATOPHIH https://m.edsoo.ru/e0b7b0f1
Cepuu mocie10BaTeIbHBIX UCTIBITAHUH.
Hcnwrranus bepaymmm. CinydaliHbIA BIOO 5 1 bubmmorexa [JOK
CPHYIHL BIYH P https://m.eds00.ru/e0b7b0f1
U3 KOHEYHOH COBOKYITHOCTH
. bubmuorexa [JOK
C 14 1 2
JTydaiiHbIC BEJIMYUHBI U PAcIIpeIeTICHUS https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeM nudposbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
! 3axon Gombumx wHcen > 1 https://m.edsoo.ru/5fbc5dcl
2 DJIEMEHTHI MATEMATHUYECKON CTATUCTUKU 6 1
HenpeproiBHBIE ci1ydaliHbIE BETMYUHEBI
3 ( acﬂ I; eJICHU) y§0Ka3aTeJ‘ILHOC u 4 bubmmorexa [IOK
pactipelt ’ https://m.edsoo.ru/5fbc5dcl
HOPMAaJIbHOE pacIpeIeICHUS
4 Pacnpenenenne Ilyaccona 2
5 CBs13b MEXKIY CIIYYAHBIMHA BEJITMIMHAMUI 6 1 Bubmiorexa OK
Ay CIyH https://m.edsoo.ru/5fbc5dcl
bubnmorexa LIOK
i 11 1
6 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN httns://m.edsoo.ru/5thesdcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne i/ Tema ypoka Kontposbubie IIpakTuueckue mupposkie
Bceero oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypenI

1 I'pad, cBsa3ubI Tpad, npeacTaBiIcHUE 1
3aJla4M ¢ TOMOIIIBIO Tpada

5 Crenenb (BaJIeHTHOCTb) BepUIMHBL. [1yTh B 1
rpade. Llenu u nukibt

3 I'pads Ha IOCKOCTH. [lepeBo ciydaitHOTO 1
JKCIIEPUMEHTA
CayvaiiHble S5KCIIEPUMEHTHI (OIIBITHI) U

4 clydaifHble COOBITHS. DIeMEHTapHbIE 1
cOOBITHA (MCXOMBI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.

5 BeposiTHOCTH cOOBITHI B OIIBITaX € 1 bubnuoreka [IOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.edso00.ru/347c1b78
COOBITUSIMHU
BeposiTHOCTB ciiy4aifHOTO COOBITHS.

6 BeposiTHOCTH cOOBITHI B OIIBITAX € 1 bubnnoreka [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.eds00.ru/64d75244
COOBITHSMU
[Tepecedyenne, 00beTMHEHNE MHOKECTB H

7 COOBITH, TPOTUBOMOIOKHBIE COOBITHSI. 1 bubnnorexa [JOK
dopmyJia CIOKEHUS BEPOSITHOCTEN https://m.edso00.ru/221c622b



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/221c622b

VYcioBHas BEpOATHOCTb. Y MHOKEHHE

8 BeposiTHOCTEN. Dopmyna ycioBHOM BuGmorexa LIOK
P P POy ¥ https://m.eds00.ru/9a408d25
BEPOATHOCTH
VYcioBHAs BEPOSTHOCTh. Y MHOKEHUE
9 BeposiTHOCTEH. DopMyria yCIOBHON BuGmorexa LIOK
p P PopMyRa Y https://m.edsoo.ru/ble76d3a
BEPOSITHOCTH
10 dopmyiia MOIHOHN BEPOATHOCTH Bubmiorexa LIOK
Py P https://m.eds00.ru/15941bec
. bubnuotexa [JOK
11 o b .H
opmyina baiieca. HezaBucumelie coObIThs https://m.edsoo.ru/e3dd5acy
12 KomOuHaTOpHOE MPaBUIIO YMHOKEHHS. bubnnorexa [HOK
[TepecranoBku U hakTOpHa https://m.eds00.ru/2270cf70
bubmuorexa [JOK
1 4 . T I1
3 HCIHO COUCTAHIH. { PEYTOIBHHIC Llackalli https://m.edso00.ru/7904dfb0
bu6mmoreka [IOK
14 o 0 H
OpMYIIa DUFOMa HHIOTORA https://m.edsoo.ru/fa47998f
Kontponbnas padota Nel: "I'padwr,
15 BEPOATHOCTH, MHOKECTBA,
KoMOuHaTopuka"
buHapHbIii cirydaiiHbIi ONBIT (MCIIBITAHKE),
16 ycnex u Heynada. HezaBucumeie bubnuoreka [IOK
ucnelTanus. Cepusi HE3aBUCUMBIX https://m.edsoo.ru/2e1f2368
WCIIBITAaHUH J0 IIEPBOTO ycCIexa
17 Cepust HE3aBUCUMBIX MCIIBITAHUM J10 bubmuorexa [IOK
IEPBOTO ycrexa https://m.edsoo.ru/2e1f2368
Cepus HE3aBUCHMBIX UCTIBITAHUH
p Bu6miorexa IIOK
18 bepnymnu

https://m.edso0.ru/e9572a68



https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68

Cry4aiiHpIi BBIOOP M3 KOHEYHOM

19
COBOKYITHOCTHU
20 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM bubnuoreka [IOK
ANEKTPOHHBIX TAOJIHII https://m.edsoo.ru/f4al5al4
21 Crnydaiinas BennuuHa. Pacnipenenenue bubnmoreka [JOK
BepoATHOCTEH. Jlnarpamma pacrpeaeaeHust https://m.eds00.ru/639be9aa
Oneparuu HaJ CIIy4allHBIMU BEJIMYMHAMH.
22 I1 I/Ifae bl pacl GZ:HGHHP'I Bunapuas buGnnorexa LIOK
DHMEPB pAcHip ' P https://m.eds00.ru/91e08061
cllydaiiHas BeJIMYHHA
93 ['eomeTpuueckoe pacnpeneieHue. bubnnoreka [JOK
bunomuanbHOE pacnpeneneHue https://m.edsoo.ru/5afffO5f
Matematuueckoe OXKHIaHue CIy4aiHON
24 BennuuHbl. COBMECTHOE pacipe/iesieHre bubmmorexa [JOK
o pactip https://m.edsoo.ru/Oadefe9e
JBYX CIy4YalHBIX BEIUYHH
HezaBucumeble crydaiiHble BETUYUHBI.
o5 CBolicTBa MaTEMAaTUYECKOTO OXKUAAHHUS. bubnnoreka [JOK
MatemaTtuueckoe OxHuaaHnne OMHAPHOM https://m.edsoo.ru/20de2fc2
CIIy4alHOM BEJIMYHHBI
MaremMaTudeckoe OXKUgaHnue
26 Te€OMETPUYECKOTO 1 OWHOMHATILHOTO bubmmorexa [OK
p . https://m.eds00.ru/17b0e769
pacrpeaeneHuit
27 Jlucnepcus M CTaHAAPTHOE OTKIOHEHUE bubmmorexa [OK
p p https://m.edsoo.ru/bcc67f76
28 Jucnepcust OuHapHOU CitydaiHOM
BennuuHbl. CBOMCTBA JUCTIEPCUH
MareMatnueckoe 0KHIaHHEe PON3BEICHHS
29 Y IACTIEPCHUS] CYMMBI HE3aBHCUMBIX

CIIy4YailHbIX BEJIMYHH



https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76

Jucniepcusi OMHOMHUATBHOTO

30 acnpezenenus. [Ipaktuueckas padora ¢ 1 bubmmorexa LIOK
pactipea P P https://m.eds00.ru/4b5a495e
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJIHUIL
Jlucriepcus 1 cTaHIapTHOE OTKIOHEHUE
F€OMETPUUYECKOTO PaCIpeIesICHUS. bubnmoreka [JOK

31 1
[TpakTudeckasi paboTa ¢ UCIOJIb30BAHUEM https://m.edsoo.ru/4b5a495e
ANEKTPOHHBIX TaOJIHNIL

32 O0o001IeHNe U CHCTeMAaTH3alNs 3HAHUN 1
KonTponbnas padota No2: "HcneiTanus

33 bepnymm. Ciryyaiinbple BETMYHUHBI U 1
pacnpenenexnus"

34 O06o0011eHrEe U CHCTEMATH3AlIMs] 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/4b5a495e

11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

Hepasenctso Yebbimera. Teopema
UYeoOrmmeBa. Teopema bepuyinu. 3akoH
OOJIBIIINX YHUCEI

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

HepasenctBo YeoOrniera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

Br100pOYHBIN METO]T UCCIICIOBAHMIA

bu6mmoreka [IOK
https://m.edsoo.ru/94ddc34a

bubmuorexa [JOK
https://m.edsoo.ru/cf23b369

[TpakTideckast paboTa ¢ UCMOIB30BaHUEM
AJIIEKTPOHHBIX TAOJHUIL

I'eHepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHasi COBOKYITHOCTb U CIy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OLleHKa CPEHETO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHuE BEPOSTHOCTEN COOBITHH TIO

bu6mmoreka [JOK
https://m.edsoo.ru/6cld11a6



https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6

BBIOOpKE

Cratuctuueckas runoresa. [Iposepka

9 MPOCTEUIINX TUIIOTE3 C MOMOILBI CBOMCTB
M3YYECHHBIX PaCIpeIeICHHUI
Cratuctuueckas runoresa. [Iposepka

10 IPOCTENIINX TUIIOTE3 C TOMOIIBIO CBOMCTB
U3yUYEHHBIX pacIpeesIeHHi

1 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM
3JIEKTPOHHBIX TAOIHUI]

12 [Ipumepbl HENPEPHIBHBIX CIIy4alHbIX bubnuoreka [IOK
BenMYUH. OYHKIUA IIIOTHOCTH BEPOSITHOCTH https://m.edsoo0.ru/9f5h423d
PaBHOMepHOe pacnipenenenue. [Ipumepst

13 3aJa4, NPUBOJAIINX K T0OKA3aTEILHOMY U K bubmorexa LIOK

https://m.edsoo.ru/9f5b423d
HOPMaJIbHOMY paclpe/esIeHUIM

14 DyHKIMS INIOTHOCTU BEPOATHOCTU bu6mmoreka [IOK
[IOKa3aTEeJIbHOTO PaCIpeaeIICHUs https://m.edsoo.ru/b1c2712e

15 DyYHKIUSA INIOTHOCTU BEPOATHOCTH bu6mmorexa [IOK
HOPMAaJIbHOT'O paclpeIesICHUS https://m.edsoo.ru/b1c2712e
[TocnenoBaTenbHOCTh OJMHOYHBIX

16 He3aBUCHUMBIX coObITHi. [Tpumep 3anaun,
npuBosLIel Kk pacupenenenuto [lyaccona

17 [TpakTuyeckas paboTa ¢ HCHOIB30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

18 KoBapranus 1Byx Cily4ailHbIX BEJTUYHH.

Koaddunment xoppensuuu

19 CoBMmecTHBIE HAOMIOIEHUS JIBYX BETMYUH

20 Bri6opounsiii k03 puimeHT Koppensuu

21 Paznnune mex 1y TMHEWHOMN CBS3BIO U



https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/b1c2712e

IIPUYMHHO-CJIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus
23 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIEKTPOHHBIX Ta0JIHII
[IpencraBieHue JaHHBIX C IOMOILBIO
24 Ta%nnu U AMarpaMm, onucareiabHast bubmmorexa LIOK
https://m.edsoo.ru/25c6d12b
CTaTUCTHKA
o5 OMnBITHI ¢ PAaBHOBO3MOXHBIMU bubnnoreka [JOK
AJIEMEHTAPHBIMU COOBITHUSIMU https://m.edsoo.ru/3fcbacf9
26 Boruncnenue BeposiTHOCTEH COOBITUH C
npuMeHeHueM hopMy
Boruncnenue BeposiTHOCTEN COOBITUI C
97 IpUMEHEHHEM TPapUUECKUX METOIOB! bubnnorexa [HOK
KOOpAMHATHAS NpsiMasi, 1EpEeBO, 1uarpaMma https://m.eds00.ru/272910f5
Ditnepa
28 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs bubnuorexa LIOK
https://m.edsoo.ru/00b2efb3
29 MaremaTruecKoe OKHIaHUE CITyYaHON bubnuotexa [JOK
BEJITMYUHBI https://m.edsoo.ru/aeal298c
30 Marematuueckoe 0>XKHIaHUE CITy9allHOU bubnmnoreka [JOK
BEJINYUHBI https://m.edsoo.ru/640a8ebf
31 KonrtponsHas pabdora: "BeposTHOCTh U
cTaTucTuKa"
Boruncnenue BeposiTHOCTEN COOBITUH C
32 npuMeHeHrueM (GopMyil U rpadudecKux
METO/IOB
33 Brruucnenue BepoaTHOCTEH COOBITHH C bubnmnorexa [JOK

npuMeHeHrneM (GopMyil U rpadudecKux

https://m.eds00.ru/5006273¢
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https://m.edsoo.ru/272910f5
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https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/5006273e
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon y
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NpoBEPsIeMOro .
o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yabTara
6 Teopus BeposATHOCTEN U CTaTUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeHee  apudmMeTHyeckoe,  MeAMaHa,
HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBa YNCIOBBIX JaHHBIX
OnepupoBaTh HOHATHAMMU: CIy4alHbIM AKCIEPUMEHT (OMBIT) U Cly4aiHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH MCXOM) CIy4alHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITaX C PaBHOBO3MO>KHBIMHU
CIIy4aiHBIMU COOBITHAMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTHU COOBITHUI B
W3Y4YEHHBIX CIIy4alHbIX 3KCIEPUMEHTAX
Haxonute u ¢dopMynupoBaTh COOBITHS: IepecedeHne M OObeAUHEHHE
6.4 JAHHBIX COOBITMH, COOBITHE, IPOTUBOIIOIOKHOE JIAHHOMY COOBITHIO;
' M0JIb30BATHCS JUarpammamu Jisiepa U GopMyJIoi CII0KEHUS BEPOSITHOCTEHN
IIPU PELICHNH 3a/1a4
OnepupoBaTh NOHATHAMM: YCIOBHAsI BEPOATHOCTh, HE3aBUCHMBbIE COOBITHS;
6.5 HaxOJIUThb BEPOATHOCTU C IMOMOUIBIO IMPAaBWJIA YMHOXCHHS, C ITOMOIIBIO
JlepeBa CIIy4alHOTO OIbITa
6.6 [TprMeHsATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS NPH PEILICHUH 3aa4
OnepupoBaTh MOHATUSMU: UCHBITAHUE, HE3aBUCHMbIE HCIBITAHUS, CEpuUs
6.7 UCIBITAaHUM, YCIIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu
' HE3aBUCUMBIX MCIBITAHWNM J10 NEPBOT0O YCIEXa, HAXOAWTh BEPOATHOCTHU
coObITHI B cepun ucnbiTanuii bepuymnnu
6.8 OnepupoBaTh  NOHATUSAMHU:  ClIy4aiiHass  BEJIMYMHA, paclpesesieHue

BEPOSATHOCTEH, AMarpaMma pacipeesieHus




11 KIIACC

Kon
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYMHBIIO
' pacnpezieNIeHUI0 WK C TOMOUIbIO AUarpaMM
OnepupoBaTb MNOHATHEM MaTeMAaTUYECKOTO  OXXKHMJAHUSA, [PUBOJIUTH
5.2 IPUMEPBl TOr0, KaK IPHUMEHSAETCS MATEMaTU4YECKOE OXKUAAHME CIIydalHOM
' BEJIMYMHBI, HAXOJUTh MaTEeMaTH4YeCKOe OXUIaHHE [0  JTAHHOMY
pacrpeneneHuIo
5.3 HmeTs npeacTaBiieHue 0 3aKOHE OOJIBIINX YHCEN
5.4 HmeTs npeacTaBieHne 0 HOpMaabHOM pacrpeaeeHuN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBneHue TaHHBIX ¢ MOMOIILI0 Ta0uI U auarpamMm. Cpearee apudmernyeckoe,
MeraHa, HauOOoJbIlIee U HAUMEHBIIEe 3HAYCHUS, pa3Max, IUCIEPCHSI M CTaHJAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

6.2

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposSTHOCTh CIy4ailHOTO COOBITHS. BIU30CTh YacTOTBIM BEPOSITHOCTH
coObiTuid. Ciy4yaliHble ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXKHBIMH 3JIEMCHTAPHBIMUA COOBITHSIMU

6.3

Onepanuu HaJx COOBITUAMHU: IepecedeHue, OOBbEeIMHEHHE, IMPOTHBOIOJIOXKHBIE
coObITus. uarpammsl Diinepa. opmysia coKeHus: BEpOATHOCTEN

6.4

YcnosHas BCPOATHOCTbD. YMHOXEHUE BepOﬂTHOCTeﬁ. I[epeBo CHy‘I&ﬁHOFO
OKCIICPHUMCHTA. (DopMyna MOJIHOM BCPOATHOCTH. He3aBucumele cOOBITHS

6.5

KombOunatoproe mpaBmio ymHOXeHusi. IlepecranoBkun wu  (akropuan. Ywmcno
couetanuil. Tpeyronbauk Ilackans. ®opmyna 6uHoma HeroTona

6.6

bunapHblli ciydaliHbIl oOmBIT (MCHBITAaHWE), yclmex U Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHbITaHUI 10 mepBoro ycmexa. Cepusd
HE3aBHCUMBIX UCIIBITAHUN bepHyium

6.7

Crnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOcTeH. J[marpamMma pacrmpenencHus.
[Ipumeps! pacnipenenenuii, B TOM 4Kciie T€OMETPUIECKOEeN OMHOMHUAIbHOE

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Teopus BEpOsSTHOCTEN U CTATUCTHKA

5.1

YucioBeie XapaKTECPUCTHKHU CJ'Iy‘-I&fIHBIX BCIIMYHUH: MAaTCMAaTUYCCKOC OXHUJaHHC,
JUCTepcusl U CTaHAApTHOE OTKJIOHEHuE. [Ipumepbl npuMeHeHHs MaTeMaTH4eCKOIO
OKUJAaHMs, B TOM 4YMCIE B 3aJa4yax M3 IOBCEIHEBHOM >XHM3HU. MareMaTuueckoe
OKUJlaHue OMHApHOI cilyyailHOM BeaMuuHBI. MaTteMaTHuecKoe OXHJAHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MareMaTH4ecKoe 0KMJIaHUE U JUCIIEPCUsl TEOMETPUUECKOTO U
OMHOMUAIBHOTO pacIipeieIeHH

5.2

3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHUpoJe U olmecTBe. BriOOpOUHBIit
METOJ UCCIIEOBAaHUN

5.3

[Ipumepsl  HENMpEpBIBHBIX  CIy4alHbIX  Bedu4uH. [loHsATHE O TJIOTHOCTH
pacnpezenenus. 3aaauu, NPUBOAAIINE K HOpMaIbHOMY pactipeneneHuto. [lonstue o
HOPMAaJIbHOM pacipeielieHuu




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

Bnagenue Meronamu J0Ka3aTeNbCTB, QJITOPUTMAMH pELICHUS 3a/ay;
yMeHue GOpMyIHpOBATH W ONEPHUPOBATH MOHATHIMH: ONpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeJIbCTBO,
PaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIEC PACCYKICHHUS MPHU PELICHUH 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXJACHHUH; YMEHHE  OIEepUpOBaTh
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEepUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

YMeHue onepupoBaTh MOHATHUSAMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIeHb C IIeIBIM TTOKa3aTesieM, KOpeHb HAaTypaJbHOW CTENCHH, CTENICHD C
palMoOHAJIBHBIM MTOKa3aTeNleM, CTEeNeHb C JeHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM dUHWCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO, HPPALMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JeTUTeNh W HauMeHbllee oOmee KparHoe, anroputM EBkimmpa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIOJIHATH BHIYMCIICHHE 3HAUCHUN U TpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-

paloHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpPOBaTh  MOHATHUSMHU:




II0CJIEI0BATENBHOCTh, apu(MeTHUecKass IpOrpeccusi, TIeoMeTpuyecKast
nporpeccusi, OECKOHEYHO YyOBIBarOIlas TIE€OMETPHYECKas HpPOrPecCus;
yMEHHUE 3a/laBaTh I1OCJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppPEeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeETb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTECIIA

YMeHHe olepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTb YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1apaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I PEIICHUS MAaTeMaTHYECKUX

3a]1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMKM, KCTpeMyM (yHKUMH, HauOoJbllee M HAaUMEHbIIee 3HAYCHUS
(GYyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh AaCHUMNTOTHl rpaduka (QyHKUUU; yMEHHE
BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelbHOW K Trpaduky
(GyHKIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHUE HCIIOJb30BaTh IPOU3BOIHYIO Ul HCCIeNOBaHHUA (YHKIHH,
HaXOJUTh HAWOONbIINE W HAWMEHBIIUE 3HAYCHUS (YHKIHI; CTPOUTH
rpa¢uKi MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; IPUMEHATh IMPOM3BOAHYIO ISl HAXOXKICHWUS HAWIydLIEro

p€UuiCHUd B MNPHUKIAAHBIX, B TOM YHCJIC COLOHWAJIBHO-3KOHOMHYECKHUX H




(bU3UYEeCKUX 3a/1avax; HAaXOIUTh TUIOMIAJAN U 00BbEMBI (PUTYP C MTOMOIIBIO
HHTeIpaJIa; HpI/IBOI[I/ITB HpI/IMepLI MATECMATHUYCCKOI'O MO[[GJ'II/IpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTudyHas (QYHKIUS,
pauMoHanbHasE (QYHKUUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
GyHKUIMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCIOJb30BaTh Tpa(UKK Uil U3y4eHHs MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX MPEJAMETOB W 3aJad M3 peabHOMI
KU3HHM; BbIpakaThb (HOpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA U pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJay ¢ IapaMeTpamMu; H300pakaTb Ha KOOPIAMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOILIEHTHI, AOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33Jaud U3 O0JIACTH YNPaBJICHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IOIYYEHHOE pEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3BIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE  MOJIEIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

MHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3MaX, JUCTIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHue H3BJEeKaTh, WHTEPIPETHPOBATH
uH(pOpMaIIKIO, MPEACTABICHHYI0 B TaOMUIaX, Ha JUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
uH(pOpMAIIMI0O ¢ TIOMOIIbIO TaOMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBbIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; Tpa)UueCKH MCCIEA0BAaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacceMBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIYYalHBIA ONBIT M CIydailHOE
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COOBITHE, BEPOSTHOCTh CIY4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKThl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUPOBAThH
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, paclpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, IUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
ClyuallHOW  BENWYMHBI, (QYHKIMHA  pPACHOpEAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEIbHOTO U HOPMAJILHOTO pacHpe/eeH il; yMeHUE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTIPEICICHUN IS pelIeHUs 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCENT B TPUPOTHBIX W OOIIECTBEHHBIX SBIICHHUAX, YMCHHE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  TNEpPeCTaHOBOK, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAIBbHBIX COOBITHII; COCTaBJIATh BEPOSATHOCTHYIO MOJAETb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATHUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUI YIoJl, IBYTPaHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIUECS MPSAMbIE, MAPATIIEIbHOCTh U
MEPIECHAUKYISIPHOCTE TPSAMBIX U IUIOCKOCTEH, YrOJI MEXAY IMpPSIMBIMH,
Yrojdl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh MPHU PEIICHUU
3aa4 u3yyeHHbIe (DAKTBl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJENIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUIbHBI MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mapaienenunes, OpuU3Ma, NOHpamMujaa, (Urypa M IOBEPXHOCTb
BpallleHus, UWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IUIOMmaIb
MIOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefieNuIeaa, MNUpaMUAbl, MPU3MbI, LWIMHIPA,

KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LHIMHAPA,
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napajulellbHble OCH WJIM OCHOBAHWIO, CEYEHHE INapa, IUIOCKOCTb,
Kacamomasacs cdepbl, MUWINHIPA, KOHYCAa; yMEHHE CTPOUTb CEYCHUE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKHU, (UTYpBI M HOBEPXHOCTH
BpAICHNS, UX CEUCHHs, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHUS U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (HUryp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napaulebHBI MEePEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MoAo00us, Mono0HBIe (UTYPBI; yMeHHue
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECCKHE OTHOUICHHUS TIPH
peUIeHUH 3ajad; HaXxOAUTh TI'C€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOI,
ionaib, 00bEM) MpU PEeUIeHUH 334a4 U3 JPYTUX y4eOHBIX NMPEAMETOB U
U3 peaJbHOM KHM3HM;, YMEHHE BBIUHCIATH TI'€OMETPHUYECKUE BEIUYMHBI
(mHA, yromy, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4yeHHbIE (OPMYJIBI U METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
IOPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmMmenue ONCprUpOBaATh MOHATUAMU: MPAMOYIOJbHAsA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIUHATHI BEKTOpAa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIrOJ MEXIy
BCKTOpaMHu; YMCHUEC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 APpYTUX y‘ICGHLIX npeamMcToB
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YMeHne BRIOMpATh MOAXOMSIIAA METOT VTS PEIIeHUs 3a]1a4H; TOHUMaHUe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJIUTH MPUMEPHI MATEMATUUYECKUX

OTKPBITUI POCCUIMCKON U MUPOBOWM MaTEMAaTUUYECKON HAYKH




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna u BBIYUCIIECHUSA

11 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncell

12 Panyonanenele uucina. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOHM, HPOLEHTHI,
' OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH

13 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHH. HeticTBus c
' apu(METHUECKUMH KOPHIMHU HATYpaIbHOH CTETICHN

14 Crenenb ¢ nenbiM mokazareneM. CTelneHb € PalMOHAIBHBIM IOKA3aTENIEM.
' CBolicTBa CTENEHU

15 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI

JleiicTBuTenbHbIe 4uCa. ApUPMETHUECKHE ONEpallid C JACUCTBUTEIHHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, NMPUKUAKA U
OLIEHKa pe3yJIbTaTa BbIYMCIECHUIN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHble U JIorapupMUUIECcKUe YpaBHEHHUS

2.5 [lenbie 1 APOOHO-pAIMOHATBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHble U TOTapUPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIWH U TpaduKu

3.1 OynHK1us, cnocodsl 3amanus QyHkiun. ['padpuk Qynkmuu. Bzaumuo obpatHbie




¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogunueckue GpyHKIIH

OO6nactp ompeneneHuss ¥ MHOXECTBO 3HaueHWi ¢ynkiun. Hymn ¢yHkmm.

[IpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.

32 Maxkcumymbl 1 MUHMMYMbl GyHKUMU. HanGosbiiee M HauMeHbIlee 3HAYCHHE
(GYHKLNHU HAa IPOMEXKYTKE
33 CrenenHas (yHKIMs C HaTypaJbHbIM U LEJbIM IOKa3zaTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpadUKH
3.5 [Toxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
36 Touku paspeiBa. AcuMnToThl TpadukoB (yHkiuil. CBoiicTBa (HyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIBHOCTEH
38 Apudmernueckass W reoMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' IPOIICHTOB
4 Hayana maTemarnueckoro aHajinsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC FI€eMEHTAPHBIX (YHKIUN
[TpuMeHeHHe MPOU3BOMHONW K HCCIENOBaHHIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxaeHne HanOOoNbIIero ¥ HaUMEHbIIETo 3HaueHUs (QyHKIMH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHosxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatel 1 BEKTOPHI




