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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP W CTaTHCTUKa» YriayOJIEHHOTO YPOBHS
ABIIIETCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero oliiero oopazoBaHusi. Y 4eOHBIH Kypc
npeaHazHavyeH it GOpMUPOBAHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHUMAaHMSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA IS
U3YyYEHUs CIy4ailHbIX COOBITHI, BeMMYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, pPaA3BUBACTCA IMOHMMAaHWE 3HAYMMOCTH UM  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO O0IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3AUMOCBA3AX MEXKIY
HAMH Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYXkKAOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIsL  ONMCaHUSl ~ AHTPONOMETPUYECKUX W JeMOorpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc sBIsieTcss 0a30il Uii OCBOEHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIbHON MEpe HUCIOJIb3YIOT armapar
aHain3a OoJbIIMX JaHHBIX. LleHTpanabHyl0 4YacTh yY4eOHOro Kypca 3aHHMAET
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuajiga JJaHHOrO y4eOHOrO Kypca M CMEXKHBIX MaTeMaTHUYeCKUX Y4eOHBIX
KYpPCOB.

Conmepxxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUd BEpPOSITHOCTEH
MEXKY 3HAUYCHUSIMU CIIy4YalHbIX BEJIIMUYMH. BaXkHyI0 4acTh B 3TOM COAECPKATEIILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHu 1



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpeneNeHnus MY, aKIEHTUPYIOT BHUMaHUE OOYYalOIIMXCS HA ONHCAHUMU MU
U3YYEHUHU CITy4alHBIX SBJICHUN C MOMOILBI0 HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PaCIpEEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 0O3HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W ONMCAaHUE H3TOHM CBA3HM C IIOMOIIBIO
KO3 QUIUMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C pacpe/IeICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIAETCS AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH H
YIPABJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yriayOJeHHOM YpOBHE OTBOAUTCS 68 uacoe. ¢ 10 knacce — 34 uaca (I uac ¢
Heoenro), 6 11 knacce — 34 uaca (1 uac 6 neoennw).



COJAEPXKXAHUE OBYUYEHUA

10 KUIACC

['pad, cs3ubl rpad, nyTH B rpade: nukisl u nenu. CteneHb (BaJICHTHOCTD)
BepirHbl. ['padbl Ha iockocTH. [lepeBbs.

CryyaitHble SKCTIEpUMEHTHI (OTIBITHI) U CIyYailHbIe COOBITUS. DIeMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTs 4YacToThl U
BeposiTHOCTH ~ coObITuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTaPHBIMU COOBITUSIMHU.

Onepanuu Hag COOBITUSAMU: IepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITus. Juarpammel Ditnepa. @opmyiia clIOKEHUS BEPOSITHOCTE.

VYcil0BHas BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcriepumenTa. Gopmyia nosHou BepostHOocTH. Popmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydailHbI{ ONBIT (MCHBITAHUE), YCIeX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCHMBIX UCIIBITAHUN 10 MEpBOro ycrexa. IlepectanoBkn
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepusi He3zaBUCHMBIX HcnblTaHUNd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnydaitHas  BennuuHa. Pacnpenenenue  BeposdTtHocteil.  [{uarpamma
pacnpenenenus. Onepanuu HaJ CIydyallHbIMU BETMYMHAMU. buHapHas ciydaliHas
BesiMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJILHOE.

CoBMeCTHOE pacHpenesieHHe JBYX CIy4YalHbIX BeaudyuH. He3aBucumble
CIIy4yallHble BEJIUYUHBL.MAaTeMaTU4eCcKoe OXKHUAAHUE CIIy4YalhHOW BEJIMYHUHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHsS]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBanue, JoTepesi). MaTeMaTHdeckoe OXHIAaHUE OWHApHOW clydaiiHOMN
BEJIMYMHBL. MaTeMaTndeckoe OKHWJAaHWE CYMMbI CJIy4YalHBIX  BEJIWYUH.
MaremaTtnueckoe OXKUJaHUE r€OMETPUYECKOTO 151 OMHOMHAIILHOTO
pacnpeneneHun.

Jucnepcuss W CTaHAApPTHOE  OTKJIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydailHON BeMYMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCUMBIX CIyYalHBIX
BenuunH.  Jlucmepcuss UM CcTaHAapTHOE  OTKJIOHEHHWE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.



11 KIIACC

HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akoH
Oonpimmx  uyucen. BeiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
xapakTepucTUKU. OIeHUBaHUE BEPOSTHOCTU COOBITUS MO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TUIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpeppiBHble cnyyaliHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEILHOMY PACIPEAEICHUIO. 3a1a4u, IPUBOAAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenusa. PyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHUS.

[locnemoBaTenbHOCTE  OMMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajiaud,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuumeHnt nuHeiHON
koppessiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
Kod(phULMeHT Koppenauuu. Paznuune Mexay JTUHEHMHOW CBS3bI0O U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb W CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakKJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuuecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOoOJIeM, OPUEHTAITHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JIeNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/bCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBINA HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH Je(UUUTH HHPOPMAH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3iIM4HbIX (PopMmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILLEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE TelCTBUS

Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENBHON  peduIeKCMH  KaK  OCO3HAHMSI
COBEpIIIACMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3yibTara pelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI UM HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY .

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JAOTOBapUBaThCsA, OOCYXIATh IMPOIECC U Ppe3ysibTaT padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca o0y4aromuics HayquTCst:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MmIockuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, ILemnb, IUKI, JIEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4alHOTO
HKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIYYalHBIA OKCIIEPUMEHT (OIIBIT),
ClIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4alHOTO  ONbITa, HAXOJAUTh BEPOSTHOCTH COOBITUA B  OMBITaX C
PaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMYyTHUPOBaATH COOBITHS: TIEPECEUCHHE, OOBETMHEHHUE TaHHbBIX
COOBITHI, COOBITHE, TPOTHUBOIOJIOXKHOE JAaHHOMY, HCIIOIh30BaTh JIUATPAMMBI



Oinepa, KOOPIAMHATHYIO MPSIMYIO U PELISHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIOKEHUS BEPOSITHOCTEN JIsl BEPOATHOCTEN ABYX U TPEX CIIy4YailHbIX COOBITUH;

ONEPUPOBATh  NOHATUSAMM:  YCIOBHAs  BEPOSATHOCTb,  yYMHOXCHUE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHMs, JepeBa
CIIy4allHOTO OIIbITa, HCIOJb30BaTh (OPMYINy TOJIHOM BEPOSTHOCTH, (HOPMYIY
baiieca mpu pemieHuu 3a1ad, ONpeaesTh He3aBUCUMOCTh COOBITHIA O GopmyTe u
110 OPTaHMU3ALMHU CIIyYalHOTO KCIIEPUMEHTA;

OPUMEHATh W3y4YEHHble KOMOMHATOpHBIE (QOPMYJbl JJIsl HEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUN CIIy4allHOTO OIIbITA, PEIICHUs
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO ONEpUPOBATH MOHATHSAMHU: OWHAPHBIM  CIy4alHbBIA  ONBIT
(ucmipITaHKE), yCHeX W HeyJada, HE3aBUCHUMBIE HCIIBITaHUS, CEpUs HCIBbITAaHUMH,
HaXOJWUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOrO ycrexa, B
CEepUM WCTBITAaHUN bepHyJUIM, B OMNBITE, CBSI3aHHOM CO CIy4YallHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JauarpaMMa pacipeleieHus, OuHapHas ciydailHas BeJIU4YMHA,
reoMeTpUYECKOoe, OMHOMUAIILHOE Paclpe/ielICHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIyYalHBIX
BEJIMYMH JUI BBIACIICHUSA PACHPEACIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBHCUMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  IOHATHEM
MaTEeMaTHUYECKOT0 0XKMJIaHUS CIy4yailHOW BeIMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTEMAaTHYECKOTO0 OXKHMIAHUSA IIPU PELNIEHWH 3a7a4, BBIYUCIATH
MaTEeMaTUYeCKOe 0XKHUJAaHe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacupeeieHI;
CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: JAMCIEPCHUS, CTAHJAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pactipeienieHdsi) MPU PELICHUU 3a/1ad, BBIUUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeIeIeHUH.

K konity 11 kiaacca oOyvaromuiicss HayquTCs:

BBIUUCIIATH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTESBI, NOJIb3YSCh U3YYEHHBIMHU PACIIPEACICHUSIMY;

IIPUBOAUTH  IPUMEPHI  3a4ad, MPUBOMAIIMX K  IOKa3aTeIbHOMY
paclpeneneHuro, 3a1ad, MOPUBOASLIIMX K HOPMAJIbHOMY  PAaCHpPENEIICHUIO.
OmneprpoBarh NOHATUAMM: (PYHKUHMS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTeNIbHOTO
pacnpeneneHus, QyHKIUS MIIOTHOCTA BEPOSATHOCTH HOPMAJIBHOTO PACTIPEIEIICHHS,



(GYHKIMS TUIOTHOCTM © CBOWMCTBA HOPMAJBHOTO PaCHpEEICHUS;ONpenesaTh
KO3 GUIIUEHT TUHEHHON KOPPENSILINY, BEIOOPOUHBIN KO3(DPHUIIMEHT KOPPEISAIHIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne /it P Konrpoabnbie IpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
6) 3
JICMCHTI TCOpHH rpaoB https://m.edsoo.ru/e0b7b0f1
Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3 bubnnorexa [HOK
BEPOSITHOCTH COOBITHUIA 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
He3zaBucumeblie coObITHS
bu6mmoreka [IOK
C) 0 4 1
FICMCHTBL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
Cepuu 1ocie10BaTeIbHbIX UCTIHITAHUH.
Hcnwrranus bepaymmm. CinydaliHbIA BIOO 5 bubmorexa [JOK
- CPHYIIH. &Y P https://m.eds00.ru/e0b7b0f1
13 KOHEYHON COBOKYITHOCTH
CryyaliHble BEJIMYUHBI U paCIpEIeIICHUS 14 1 bubmorera [JOK
yi pactipen https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 KJIACC

KosuuecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 3axon Gombimx wHCen S https://m.edsoo.ru/5fbc5dcl
2 DJIeMEHTBI MATEMATHYECKOM CTATUCTUKU 6 buGnuorexa [IOK
https://m.edsoo.ru/5fbc5dcl
HenpepsiBHbIE cliydyaliHble BETUYUHBI
3 ( aci I; eJICHU) YI;IOKa3aTeHLHOC u 4 bubmmorexa [IOK
pactipelt ’ https://m.edsoo.ru/5fbc5dcl
HOPMAaJIbHOE pacIpeIeICHUS
bu6mmoteka IIOK
4 Pacnipenenenue Iyaccona 2 https://m.edsoo.ru/5fbcsdcl
5 CBsI3b MEXIY CIIYYalHBIMHU BEITUYNHAMU 6 Bubmiorexa IOK
Ay CIyH https://m.edsoo.ru/5fbc5dcl
. bubnuoreka [{OK
6 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 11 1 httos://m.edsoo.ru/5fbesdcl
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

KoaudecTBO 9acoB

Tema ypoka
Bcero

I'pad, cBsa3HEI rpad), mpencraBieHne
3a71a4M C MOMOIIBIO rpada

KonTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

CreneHb (BaJIeHTHOCTb) BepluHbL. I1yTh B
rpade. Llenu u TUKITBI

I'padsl Ha 1ockoctu. [lepeBo ciydaitHOro
HKCIEpUMEHTA

CriyyaiiHble SKCIEPUMEHTHI (OMBITHI) U
ciyyaitHble cOOBITHS. DIeMeHTapHbIE
COOBITUS (MCXOBI)

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITUSIMH

BeposiTHOCTB citydyaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OTIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU
COOBITUSMH

[Tepeceuenue, 00beIMHEHNE MHOXKECTB U
COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.
dopmyia CIOKEHUS BEPOSITHOCTEN

bubmuorexa [JOK
https://m.edsoo0.ru/221c622b

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE

bubmuoreka [JOK




BepoATHOCTEH. DPopMysia yCIOBHOM
BEpPOSITHOCTH

VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

https://m.edsoo.ru/9a408d25

9 BepoATHOCTEH. PopMyJsia yCIOBHOM
BEPOSATHOCTH

10 dopmyra MoTHON BEPOSATHOCTH

11 ®opmyna baiteca. HezaBucumblie coObITHS

12 KomOuHaTOpHOE MPaBUIIO YMHOKEHHS. bubnnorexa [HOK
[TepecTanoBku u pakTopua https://m.eds00.ru/9a408d25

13 Yucno coueranuii. Tpeyronpauk [Tackamns

14 ®opmyna bunoma HproToHa
Kontponsnas padora Nel: "I'padsr,

15 BEPOATHOCTH, MHOKECTBA,
KoMOuHaTopuka"
buHapHbIii cirydaiiHbIi ONBIT (MCIIBITAHKE),

16 ycnex u Heynauda. HezaBucumeie
ucnelitanus. Cepusi HE3aBUCUMBIX
WCTIBITAHUH JI0 IEPBOTO ycrexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUM 10
IIEpPBOTO ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUM
bepnymn

19 CrnyyaitHbiif BBIOOp U3 KOHEUHOU
COBOKYITHOCTHU

20 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOIHUI]

21 Cnyuaiinas BenuuuHa. Pacnpenenenue

BEpPOATHOCTEN. /[narpamma pacrpenencHus




22

23

Onepanuu Haj Coy4aiiHBIMU BEIMYNHAMMU.
IIpumepsl pacupenenennid. bunapnas
Cly4aiiHasi BeJINYUHA

I'eomeTpuueckoe pacnpeesneHue.
bunomuanbHoe pacnpenenenue

24

MareMatnueckoe 0KMIaHHUE CIIy4aliHON
BennuuHbl. COBMECTHOE pacIipeiesieHe
JBYX CIIy4alHBIX BEJIUYHH

25

HesaBucnmele cirydaiiHble BEJIMYUHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKUAAHUS.
MatemaTtuueckoe 0xHuaaHue OMHApHOU
CIIy4alHOU BEJIMYHHBI

26

27

MareMmatudeckoe OKugaHue
T€OMETPUUYECKOTO U OMHOMHUATHLHOTO
pacrnpeneneHuit

[[chepcml U CTAaHAApPTHOC OTKIIOHCHUC

28

JHucnepcust OuHapHOU CiydaiHOMN
BennurHbl. CBOMCTBA JUCTIEpCUU

29

30

31

MaremaTtudeckoe OXHAAHUC
MMPOU3BCACHUA U JUCIIEPCUA CYMMBbI
HE3aBUCUMBIX C.]'Iy‘IﬂfIHBIX BEJINYNH

Jucnepcust OMHOMUATBHOTO
pacrpenenenus. [Ipaktuueckas padora ¢
MCIOJIb30BAHNUEM DJIEKTPOHHBIX TAOJIHNIL

Jlucriepcus 1 cTaHIapTHOE OTKIOHEHUE
TE€OMETPUUYECKOTO pacIpe/ie]ICHHS. .
[TpakTudeckasi paboTa ¢ UCIOIB30BAHUEM
ANEKTPOHHBIX TAOJIHIIL




32 O06o001eHre 1 cucTeMaTr3aIs 3HaHUK 1
KonTponbnas padora Ne2: "Hcnbitanus
33 bepuymu. CiyqaitHble BEIMUYUHBI 1 1
pacnpeneneHus’”
34 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

HepasencrBo YeoOnimena. Teopema
UYeonimena. Teopema bepuymu. 3akon
OOJIBIITUX YHCEeTT

Hepasencro YeoOnimena. Teopema
UYeonimena. Teopema bepnymu. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
Yeo6nimeBa. Teopema bepnysu. 3akon
OO0JIBIINX YKCe

Br160opouHbIii METO MiCCIIeOBaHUN

[IpakTrueckas paboTa ¢ HCTIOIBb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

I'enepasibHast COBOKYITHOCTb U CIIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OlleHKa CpeHEro U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYIHOCTb U CIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OlleHKa CpeHEro U
JUCTIEPCUU TeHEPAIbHOM COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHUE BEPOSATHOCTEH COOBITUH 11O

8
BEIOOpKE
Cratucruueckas runoresa. [IpoBepka

9 MPOCTEHIINX TUIIOTE3 C IOMOIIBIO CBOICTB
M3Y4YECHHBIX pacripeesieHuit
Craructuueckas runoresa. [IpoBepka

10 MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
W3YYECHHBIX pacripeesieHui

11 [IpakTnueckast paboTa ¢ UCIIOJIb30BAHUEM
AJIEKTPOHHBIX TaOJIHUIL

12 [Ipumepbl HENIPEPHIBHBIX CIIy4YalHbBIX
BeIn4rUH. OYHKINS MJIOTHOCTU BEPOSITHOCTH
PaBHOoMepHOEe pactipenenenue. [Ipumepsl

13 3a/1a4, MPUBOIALINX K MOKA3aTeIbHOMY U K
HOPMaJIbHOMY PacIpeeIeHUAM

14 OyHKIMS TTIOTHOCTH BEPOSITHOCTU
[IOKAa3aTeIbHOI0 pacrpeaeaeHus

15 @DyHKIMS INIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO paclpeacIeHus
ITocnenoBarenbHOCTh OJIMHOYHBIX

16 He3aBUCUMBIX coObITHil. [Tpumep 3anaun,
MpUBOALIEH K pacnpenenenuro Ilyaccona

17 [IpakTnueckast paboTa ¢ UCIOIb30BAHUEM
AJIEKTPOHHBIX TaOJIHIL

18 KoBapuanus 1ByX C1y4ailHbIX BETUUHH.
Koaddunment xoppensuuu

19 CoBmecTHbIC HAOMIOIEHUS IBYX BEIMUUH

20 Br16opounbiii K03 PUIMEeHT KOppesaiuu




Paznuuue Mexy TMHEHHOU CBS3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jlunelinas perpeccus

93 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHII

24 [IpencraBienne JaHHBIX C TOMOLIBIO TAOIHUI]
U JUarpaMm, onucaTeibHasi CTaTUCTUKA

o5 OMBITH ¢ PABHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUAMU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHHEM (HOpMYIT
Brruncnenmne BeposiTHOCTEH COOBITUI €

97 MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpJAMHATHAs NpsiMasi, IepeBo, Auarpamma
Ditnepa

28 Crny4daiiHble BETMYMHBI U pacipeieNeHus

29 MaremaTH4ecKoe OKHUIAHUE CIyYalHON
BEJIMYUHBI

30 MaremaTuyecKoe OKUIAHUE CIyYalHOU
BEJIMYUHBI

31 KonTponbhas pabora: "BepostHOCTh 1
CTaTUCTUKA"
Brruncnenmne BeposiTHOCTEN COOBITUI C

32 npuMeHeHueM Gopmyil U rpaduyecKux
METOJIOB
Brruucnienue BeposiTHOCTEH cOOBITHI C

33 npuMeHeHueM GopmMyi u rpapuIecKux

METOIOB




34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

CiyuaiiHble BEJIMYUHBI U PACIIPENCICHUS.
MareMatnueckoe 0KMIaHHUE CIy4aliHON
BEJINYUHBI

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPAEeMoOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAHaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIlydaiiHOE
coObITHE, 3JEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 ONbITa; HAXOAWThb BEPOSATHOCTH B OIBITaAX C PaBHOBO3MOKHBIMHU
CIIy9aifHBIMU COOBITHSIMH, HAXOJUTh  CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YYECHHBIX CIYYAHBIX 3KCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: IEpeceueHUue H OO0bEeIUHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMarpaMMaMu Diiiepa U GOPMYIIOi CIIOKEHHS BEpPOSITHOCTEH
MIpY PEUICHUH 3a7a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaxoJ/IUTb BEPOATHOCTU C MOMOUIbIO MPAaBWIA YMHOXKEHHS, C MOMOIIbIO
JiepeBa CIIy4alHOrO OIbITa
6.6 [TprMeHsITh KOMOMHATOPHOE PABUIIO YMHOXKEHUS MPU PEILIEHUH 3aa4
OnepupoBaTh MOHATHSMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIIeX M HeyJada; HaXOJIUTh BEPOSITHOCTH COOBITUN B CEpUU
' HE3aBHCUMBIX HCIBITAHUN 1O NEPBOr0 ycrexa, HaXOAUThb BEPOSATHOCTH
coObITHI B cepuu uctibiTanuii bepuymnnum
6.8 OnepupoBaThb  MOHATUSIMU:  CiIydailHass  BEJIMYMHA, paclpeesieHue
' BEPOSITHOCTEM, TarpaMma pacrpeesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTUYWHBITIO
' pacCIpeeICHUIO WM € IOMOLIBIO AUArpamMm
5.2 OnepupoBaTh TMOHATHEM  MAaTeMaTHYECKOTO  OXHUAAHUS, MPUBOJHUTH




IIPUMEPBI TOT0, KAK MPHUMEHICTCS MAaTEMaTU4YECKOE OXKUAAHUE CIy4alHON
BEIMYMHBI, HAaXOOUTb MAaTE€MaTH4YECKOE OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEaACTAaBICHHUEC O HOpMaJIbHOM paclpCaCICHUN




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

6.2

6.3

[IpencraBnenre faHHBIX C MOMOIIBIO TabauI U auarpamm. CpegHee apudMeTndeckoe,
MeJraHa, HauOOoJbIllee U HAUMEHBIIIEe 3HAYCHUS, pa3Max, IUCIEPCHSI M CTaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOThIM BEPOSITHOCTH
coObITuii. Ciy4aifHblE OMBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAUHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. unarpammsl Diinepa. opmyrna caoKeHus: BEpOSATHOCTEN

6.4

VcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4ailiHOro
skcriepuMenTa. @opmysia nojHoM BeposTHOCTU. HezaBucumeblie cOOBITHS

6.5

6.6

KomOunaropHoe mpaBuino ymHoxeHus. [lepectanoBku u dakrtopuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona

bunaphplii ciyuyaiiHblii ombIT (McHbITaHue), ycnex M Heynada. HesaBucumble

HUCIIbITAHHA. Cepnﬂ HE3aBHCHUMBIX HCIIBITAaHHUI A0 HEpBOTrO  yCIIcxa. CepI/IH
HE3aBHCHMBIX MCITBITAHUH BepHy.]'IJ'II/I

6.7

CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpenenieHus.
[Tpumeps! pactpeieieHnid, B TOM YHCIe TeOMEeTpUIeckoer OMHOMHUAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIYYaWHBIX BEIMYMH: MAaTeMaTHYECKOE OXHUIAaHUE,
JMCTIEPCHST U CTAaHJAPTHOE OTKIIOHEHHE. [Ipumepsl mpuMeHEeHHs MaTeMaTUYECKOro
OXXHMJaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEIHEBHOM XW3HU. MaremaTtnueckoe
OKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTuueCcKoe 0OKUIAaHUE U TUCTIEPCUS T€OMETPUUECKOTO U
OMHOMHUATBHOTO PacIpeIeTICHHIA

5.2

5.3

3akoH OOJBLIMX YHCEN M €ro pojib B Hayke, MpHUpojae U oluiecTBe. BriOopouHbIil
METOJI UCCIIENOBAaHNHI

IIpumepbl  HENpEpBIBHBIX  ClIy4alHbIX BedWuyuH. [loHATHE O IJIOTHOCTH
pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOpPMaJIbHOM paclpeeieHuu




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA oOpa3zoBaHus

Brnanenne MerogamMm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMmeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeJIbHbIE PACCYKICHUS NPH PELICHUH 3aj1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXACHUN; YMEHHE  OINEepUpPOBATh
HOHATUSAMH: MHOXECTBO, IMOAMHOXKECTBO, ONepali HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINUCAHMsl peaJbHBIX MPOLECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYrux y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a1

YMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LEN0E YHUCIIO,
CTENEHb C IIeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
palMoOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEUCTBUTEIbHBIM MOKA3aTEIIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK 10 MOAYJI0, PAalMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINH 00Iunit
JenuTenb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIeOMETpUYEcKas IpOrpeccus;




yYMEHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE€ C TIOMOIIBIO
PEeKYppEeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
IPOU3BOIUTH apU(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
MoKa3aTeJabHbIC, CTENEHHBIE, JOrapu(pMHUYECKHE, TPUTOHOMETPHYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTh
YpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YMEHME peulaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YpaBHEHHUs, HEpPABEHCTBA M CHUCTEMBl C [apaMEeTPOM; IPUMEHSAThH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTell HayKu U pealbHOM KU3HU

YMeHue omepupoBaTh HOHATHUSAMH: (DYHKIUS, YETHOCTHh (YHKIHH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMHA, KCTpeMyM (DYHKITUU, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbiBHas (YHKIMS, aCHMOTOTHI rpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOAUThb ACUMMTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHHE KacaTelbHOM K Tpaduky
GyHKLIMU; YMEHHE HaXOJUTh HPOM3BOJIHBIE 3JEMEHTapHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBaHMS (PYHKIMH,
HaXOJUTh HauOONbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKIMNA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HMCIOJB30BAaHHMEM allllapata MaTeMaTH4eCKOro
aHaINM3a; MPUMEHATh MPOM3BOIAHYIO ISl HAaxXOXKICHMUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-DKOHOMHUYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MMOMOIIBIO

HHTErpaga; MNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOIrO MOACIMPOBAHUA C




MoMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauMoHanbHas (YHKUUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3zaTelbHas |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4EHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734y W3 JAPYIHX Y4eOHBIX NMPEJAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCITIOJIb30BaTh CBOMCTBA U TpaduKH (YHKIUHI [UId pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33/1a4d M3 00JAacTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HUCCIEINOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylIbTAaTOB; YMEHHME MOJCINPOBAThH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHUE H3BJIEKaTh, UHTEPIPETUPOBATH
MHpOpMalMIO, IPEJCTaBICHHYIO B Ta0IMILaxX, HAa AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAIBHBIX ITPOLIECCOB U SIBICHUH; MPEICTABIATH
UHPOpPMALMI0O C TOMOIIbIO TabauIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mcciael0BaTh COBMECTHbBIE
HaOJI0A€HNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TpapUyecKuX METOJ0B; MPUMEHSTh
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (GaKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEepUpPOBAThH
NOHATUSAMM:  ClIydaiiHas BEJIMYMHA, pAacCIpelesieHHe BEpPOSITHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
ClyuallHOW  BENWYMHBI, (QYHKIMHA  pPACHpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEACNCHUN Ui PELICHUs 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B NPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHMIA,
YHUCIIO  TNEPeCTaHOBOK, OmHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MNOHATHUSAMHU: TOYKA, IMpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMUHA yIia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIETbHOCTD U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUJIOCKOCTEHM, yroi MEXAy IpsSMbIMU,
Yrojl MEXAYy TMpSIMOM M TUIOCKOCTBIO, Yroid MEXKIYy IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 U3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJEIN C IOMOLIBIK0 TEOMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYpHI,
MHOTOTPaHHMK, NPAaBUJIbHBIH MHOIOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajenenumnesa, Ipu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHus, LMIMHIpP, KOHyc, map, cdepa, miomans chepsl, IIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M IMJIMHIPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IJIOCKOCTb,

Kacaromiasics CCbepI)I, OUIMHApa, KOHYCAa, YMCHHUC CTPOHUTHL CCUYCHHC
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MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHUs, UX CEUCHHsI, B TOM YHUCIIC C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHMpoBaTh ONpeAeNeHU U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YyMEHUE MPOBOAUTH KiIaccuukanuoo ¢Guryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napaulebHBIA TEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoaoOusa, monoOHble (UTYpBl; yMeHHE
pacno3HaBaTh paBHBIE U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOUICHHUS TIPH
pEUICHUH 3aJady; HaXOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) U PELICHUH 33134 U3 IPYTUX YYeOHBIX MMPEIMETOB U
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCISATH TCOMETPHYECKHE BEITMYUHBI
(Ha, yromj, IUIOMA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONA]b HMOBEPXHOCTU
MUPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIomanb cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  NapajulelieluIea, MUPAaMUIbBL, [PU3MbIL, LIHHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

YMeHne ornepupoBaTh MOHATHSMU: MPSIMOYTOJibHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CYMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpPA Ha YHUCIO, pa3JIOKEHUE BEKTOpa Mo Oasucy,
CKQJIIPHOE TMPOU3BEACHUE, BEKTOPHOE NPOU3ZBEIAECHUE, YIOl MEXIY
BEKTOpAaMU;, YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPJAMHATHBIA METO]I

AJI peHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la9 APpYTUX y‘le6HLIX npeamMEeTOB

13

YMenne BeIOMpaTh MOAXOASIINN METO JJIS PEIICHUS 3a/1aui; TOHUMaHHe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; yMEHHME pACIO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHUE MPUBOJAUTH PUMEPHI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Uucna v BBIYUCICHUS
11 Hatypanbhblie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypallbHOW cTeneHu. J[elcTBus ¢ apuMEeTHISCKUMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenensb ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHaIbHbIM Noka3areneM. CBoiicTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapu¢m umcna. JlecSTH4HBIC U HATypaIbHbIC JOTapH()MBbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPABUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
21 [lenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaiioHanbHbIe YpaBHEHHSI
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUYEcKre ypaBHEHUS
2.5 Lenbie n 1poOHO-parOHANTBHBIE HEPABEHCTBA
2.6 WppanpoHaibHbie HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuiIecKrue HepaBEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA M HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 Oynkumu u rpapuku
3.1 OynHkuus, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHBIE




¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIM

Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHui (ynkuuu. Hymu dyHxnum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIIMN Ha IPOMEKYTKE
33 Crenennass (yHKIUSI C HAaTypajJbHBIM W LENbIM ToOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS N-0 CTENEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 ITokazaTenpHas u orapudmudeckas GyHKIIMU, ©X CBOMCTBA U rpaduKu
36 Toukm paspeiBa. Acumntotel rpadukoB (ynkimui. CBoiictBa  (QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEMN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hayana maTemarnueckoro aHajiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOobIIero U HauMEHbIEro 3Ha4eHus (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, Onepalnuu HajJl MHOKecTBaMU. J[narpaMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiITHOCTh M cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 TeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopaunaTs! 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anrebpa 1 Hayaja MareMaTudeckoro aHanusa; 10 kiacc.
yrayosenHoe ooyuenue Mepansak A.I'., Homuposckuii J[.A., [Tonskor B.M.;
non penakiueit [Togonsckoro B.E. O61miecTBo ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-T'PA®Dy;
AxkrnonepHoe obmectBo «M3aarenscTBo «lIpocBerienue»

* Maremaruka. Anredpa 1 Hayajaa MaTeMaTH4eCcKoro aHaimsa; 11 kmacc.
yrayonennoe odyuenne Mepaisak A.l'., Homuposckuii J[.A., [Tonsaskos B.M.;
nof penakuueit [lononsckoro B.E. O61iecTBO ¢ orpaHMueHHOM
0oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PADy;
AxknuonepHoe obmiectBo «M3naTensctBo «lIpocBeiieHne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Maremaruka. Beposaraocts u cratuctuka 10-11 knaccsl. CaMOCTOSITENBHBIE U
KOHTpOJbHBIE paboThl. B.A. bynbrueB. M: IIpocsemenue 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. MaTtemaTudeckas BepTUKaJib/ BeposSTHOCTh B IIKOJIE

2. Yuu.py

3. AKuacc

4. Mos mikona

5. Skysmart
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