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HHOACHUTEJIBHASA 3ATIMCKA

VYueOHuplii Kypc «BeposITHOCTP M CTAaTUCTHKa» YIIIyOJIEHHOTO YpPOBHS
ABIISIETCSL  MPOJOJDKEHWEM U Pa3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca
yriyoJIEHHOTO YPOBHS Ha YPOBHE CPEIHEro o0Iero oopasopanus. Y YeOHBIN Kypc
npenHa3HaveH st GopMupoBaHus y 00y4arONIMXCs CTATUCTUYECKON KYJIBTYPHI U
NOHMMAaHUS POJIU TEOPUU BEPOSITHOCTEN KAK MAaTEMaTHUYECKOIO MHCTPYMEHTA IS
U3Y4YEHHS CIIy4ailHbIX COOBITHHM, BEIMYMH M TporeccoB. IIpu u3yuenum kypca
o0OoramarpTcsi NpPEJCTaBIeHUs OOYy4YaloIUXCA O METOJAaX  HUCCIEIOBAHMUS
U3MEHYMBOIO MHpa, pa3BUBAeTCsl IIOHMMAaHUWE 3HAYUMOCTH U  OOILIHOCTHU
MAaTEMAaTUYECKUX METONOB IO3HAHMS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWM,
NOJYYEHHBIX MIPU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHus, U
Ha Pa3BUTHE NPEICTABICHUN O CIyYalHbIX BEIMYMHAX M B3aMMOCBS3SIX MEXIY
HUMHU Ha BaXXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs JoJxKHO chOpMUPOBATHCS MPEACTABICHHUE O
HanOoJsiee ynoTpeOUTEIbHBIX U OOIIMX MaTeMaTHUYECKUX MOJEISAX, UCIIOJIb3yEeMbIX
JUIS ~ ONHCAHHMSI  AHTPOIIOMETPUYECKUX M JeMOrpapuyecKuxX  BEJTHYHH,
NOTPEIIHOCTE B pa3iuyHble POJa HU3MEPEHUSX, JIUTEIbHOCTU O€30TKa3HOM
paboOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SIBIEHUN U MIPOLIECCOB
B oOmiecTBe. YUeOHBIH Kypc sBisSeTCS 0a30if IIi OCBOCHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOAO0B, HEOOXOAUMBIX CIELUATUCTAM HE TOJbKO MHKEHEPHBIX
CIIEHUAIBHOCTEN, HO TaKXKE COLMANIBHBIX M IICUXOJIOTHYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIHLHON MEpe UCIMONb3YIOT armapar
aHanmm3a OoNbIIMX JaHHBIX. lleHTpandbHYl0 4YacTh Y4eOHOTO Kypca 3aHHMAaeT
o0CyXJIeHHE 3aKOHa OOJbIIMX 4YHceNl — (YHIAMEHTAIBHOIO 3aKOHAa NPHUPOJIBI,
UMEIOIIEr0 MaTeMAaTUYECKYI0 (POpMaTU3alIHUIO.

B coorBercTBUM C yKa3aHHBIMH LIETSIMA B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M CTaTUCTHKa» Ha YIIyOJEHHOM YPOBHE BBIIEIEHBI OCHOBHbBIE
coziepkaresibHble TUHUM: «CiyyaliHble COOBITHS U BEPOSITHOCTU» U «CiydyaliHble
BEJIUYMHBI U 3aKOH OOJIBIINX YHUCET.

[ToMuMO OCHOBHBIX JTUHUW B Y4€OHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOPUHU
rpagoB M TEOPUUM MHOXKECTB, HEOOXOAMMBIE [JIsl TOJHOIEHHOTO OCBOEHUS
MaTepHalla JaHHOTO Yy4eOHOro Kypca M CMEXKHBIX MaTeMaTHYECKUX YYEOHBIX
KYPCOB.

Conepxxanne nuHuu «CioyvyaliHble COOBITUS WM BEPOSTHOCTHY»  CITYKUT
OCHOBOM 7151 ()OPMUPOBAHMS TPEACTABICHUN O PACHPEICICHUN BEPOSTHOCTEH
MEXIy 3HAUYCHUSIMU CIIy4alHbIX BEIMYMH. BaXKHyI0 4acTh B 3TOW COAEPKATEIBbHON
JMHUY 3aHUMAET U3y4YEHUE T€OMETPUUYECKOTO U OMHOMHUAIILHOTO pacipeiesieHui u
3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTEJbHbBIM M HOPMaJIbHBIM
pacrpeneneHus IMHI.



Tembl, CBsSI3aHHBIE C HENOPEPHIBHBIMU CIIyYallHBIMM BEJIMYWHAMH H
pacnpeseseHus MU, AaKUEHTUPYIOT BHHMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU H
U3Y4YEHUH CIy4YalHBIX SIBJICHUU C MOMOILBIO HEMpEpbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHE YAEAETCS I0Ka3aTENbHOMY U HOPMAJILHOMY PacCIIpelesICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTENIbHOE H3YYEHHE CBS3U
MEXAY CIy4ailHbIMM BEJIIMYMHAMH UM ONKHCAaHUE 3TOM CBA3M C [OMOILBIO
KO3 (UIIMEHTa KOpPENsSIMU M €ro BBIOOPOYHOrO aHaNora. OTH DJIEMEHTHI
COJIEp>KaHMs pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUs», U3YYCHHYIO HA YPOBHE
OCHOBHOI'0 00mero oOpa3oBaHMsl, U BO MHOI'OM OIMPAIOTCS HAa CBEIECHHS U3
KYpCOB anreOpbl U T€OMETPHH.

Emé omuH »dneMeHT  colepkaHus, KOTOpPbIM  Mpejaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMUX B €UHULY BpeMeHH. O3HAKOMIIEHHE C paclpeeieHueM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITMM HOCHUT pa3BUBAIOLIMNA XapakTep H
SBJISIETCSI AKTYaJIbHBIM ISl OyayImuX aOUTYpHEHTOB, MOCTYHAIONIUX HA Y4eOHbIE
CHELMAbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH WU
yIPaBIICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTH M CTaTHUCTHKa» Ha
yriyoJIeHHOM YypoBHE oTBoauTcs 68 yacoB: B 10 kmacce — 34 uaca (1 yac B
Hegnento), B 11 kiacce — 34 yaca (1 gac B HeAento).



COILEPKAHUE OBYYEHUA
10 KIIACC

I'pad, cBsa3ublii Tpad, nytu B rpade: nukibl u 1enu. CteneHb (BaIeHTHOCTD)
BepiuHbl. ['padbl Ha miiockocTu. JlepeBbs.

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) U CITy4alHbIE COOBITHS. DIIEeMEHTApHbIE
coObITust (Ucxobl). BepodaTHOCTh ciydailHOro coObITusl. Bau3ocTh 4acToThl U
BEPOSTHOCTH  coObITMM.  CiyyaliHble  ONBITBI C  PaBHOBO3MOXXHBIMU
AJIEeMEHTAPHBIMU COOBITHSIMHU.

Omneparu Haj COOBITUSIMU: TIEpecedeHre, 00beAMHEHUE, TTPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Dinepa. @opMyiia CI0KEHUS BEPOSATHOCTE.

VYcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOATHOCTEH. JlepeBO CiiydyanlHOro
skcniepuMenTa. Popmyiia nonHou BeposaTHocT. Dopmyna balieca. HezaBucumeie
COOBITHSI.

bunapHbIi ciydaiiHblid ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanusa. Cepusi HE3aBUCUMBIX UCIBITAHUM J10 TIepBOro ycnexa. IlepecranoBku
u (akropuan. Ywucno coueranuit. TpeyrompHuk [lackams. ®opmyrna OGuHOMaA
HproTona.

Cepust He3aBUCHMBIX HcnbITaHUKA bepHymiu. CiydailHelii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinass BenuuuHa. PacnpeneneHue  BeposTHocTe.  Juarpamma
pacnpenenenus. Onepanuu Haja cilydyaiiHBIMUA BeTMYMHAMU. buHapHas ciaydaiiHas
BennuuHa. [lpumepsl pacnpeneneHuii, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pacnpenelieHUue JByX CiydalHbIX BenudyuH. HezaBucumbie
CIIydallHble BEJIMYMHBL.MaTeMaTH4ecKoe OXHUIAHUE CIyYalHOW BEIWYUHBI
(pactipenenenusi). [lpumepbl  TpPUMEHEHHST  MaTEMaTHYECKOTO  OXKUJIAHUS
(cTpaxoBanue, Jjorepes). MaremaTHueckoe OXXHJaHHE€ OWHApHOW Ciy4alHOM
BEJIMYMHBI. MaremMaTnyeckoe OXHJaHUE CYMMbl  CIIy4YaliHbIX  BEJIWYHUH.
Maremaruueckoe O’KHJIaHUE r€OMETPUUECKOTO 151 OMHOMMAIIBHOTO
pacupeaeneHun.

Jucriepcuss W CTaHJAPTHOE  OTKJIOHEHUWE  CIYyYailHOM  BEIMYHUHBI
(pactpenenenus). Jucnepcust OMHAPHOM CIydaiiHOW BEIMUMHBL. MaTeMaTHiecKkoe
OXHUJAHUE TMPOU3BEICHUA U JHUCHEPCHS CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuMH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHME  OMHOMHUAIBHOTO
pactpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KJIACC



HepaBenctBo YeOniméBa. Teopema UebniméBa. Teopema bepuymnu. 3akoH
Oonmpiux  uuceln.  BpIOOpouyHBIH  MeTon — ucciaeaoBaHuii.  BwuibopouHbie
xapakTepuctuku. OleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npocTENIMX TUITOTE3 C TIOMOUIBIO U3YUYEHHBIX PACIPEICICHUMN.

HenpepsiBHble cayyaiinble Benu4uHbl. Ilpumepnpl. DyHKIMA IIOTHOCTH
BEPOATHOCTU paclpeaenceHus. PaBHOMEpHOE paclpelesieHue U €ro CBOWCTBA.
3agaun, OpUBOMSIINE K OKA3aTEIbHOMY paclpeiesICHUI0. 3ajauu, MPUBOISIINE K
HOPMaJIbHOMY pacnpeneneHuro. O yHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKa3aTeIbHOTO pacnpeaeneHust, GyHKIUS MIOTHOCTH BEPOSTHOCTU HOPMAILHOTO
pacnpenenenus. OyHKIUSA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACTIPEAEIICHHUS.

[TocnenoBaTenbHOCTh  OMMHOYHBIX  HE3aBUCUMBIX  COObITHH.  3amauw,
npuBosIIME K pacnpenenennto [Tyaccona.

KoBapuanus nByx ciuydailHeix BenuuuH. KosdgduuueHnt nuHenHOM
koppersitui.  CoBMeCTHbIE  HAOMIOZEHUS  JBYX  BEIWYMH. BbIOOpOUHBIN
ko3 dunmenT koppensmuu. Paznudme MeXTy JTUHEHHOW CBS3BI0 W TMPHUYUHHO-
CJIIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBaJApPAaTOB.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOAATHOCTDb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKONM T'PaKTAHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHUHM B JIPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JEITEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/a B TOCTPOCHUE YCTOUUMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvyecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryisipHas (u3ndecKkass akTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ MTPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM HApaBIeHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHMUE TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM, OpPUEHTAIUS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYECKOW KYJIbTypOW KakK CpPEJACTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBCHHBIC MPHU3HAKA MATEMATHUYCCKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPMHUMATh,  (OpPMYIUPOBaTh U  NPEOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN M IPOTUBOPEUHN;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpaTh CMOCOO perieHuss y4dyeOHOW 3ajgauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pPa3BUTHUE TMPOIECCa, a TAKXKE BbBIJBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy pELIeHUs 3aJayu,
KOMMEHTUPOBATH MOTYyYECHHBIW pe3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MYM€ M CXOJCTBO MO3ULHUWA, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4E€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4Ye€CKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH M YCIOBUAM, OOBSCHATH TP MIUHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mMpu pelleHud Y4eOHBIX 3aja4y, MPUHUMATh 1elb COBMECTHOM
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBD» H HWHBIE), BBIMIOJHATH CBOIO 4YacTh palbOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCs:

CBOOOJTHO OTEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKUW rpad, CBI3HBIN Tpad,
nyTb B rpade, Lenb, LUKI, JIEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIY4aHOrO
AKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: CIYYalHBIA SKCIEPUMEHT (OMbIT),
CIIy4ailHO€ COOBITHE, PJIEMEHTAPHOE CIydailHOe COOBITHE (JIEMEHTAPHBIN HCXO/)
CIIy4yailHOrO  ONbITA, HAXOAUTh BEPOATHOCTH COOBITMA B  ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;

HaXOJUTh U (HOPMYIUPOBATH COOBITHUS: MEpECEUeHE, OObEIMHEHUE JTAaHHbBIX
COOBITUH, COOBITHE, TNPOTHUBOIOIOXKHOE JAaHHOMY, HCIIONb30BaTh JUArPaMMbI
Dilsiepa, KOOPIMHATHYIO MPSIMYIO JIJIsl PEIICHUS 3aj]iad, MOJb30BaThCsl (GOpMyIoi
CJIOKEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEH JIBYX U TPEX CIyYailHBIX COOBITHH;



OlepupoBaTh  TMOHATUAMM: yCIIOBHAasE  BEPOSITHOCTb,  YMHO>KEHHUE
BEPOATHOCTEH, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOrO0 JKCIIEPUMEHTA,
HaXO/JUTh BEPOSTHOCTU COOBITUM C TOMOIIBIO IpaBWJIa YMHOXKEHHS, JIepeBa
CIIy4alHOT'O OIbITa, HUCIOJb30BaTh (POPMYIY IOJTHOM BEPOATHOCTU, (OPMYIyY
Baifeca npu pelieHun 3aad, ONpeAeNsaTh HE3ABUCUMOCTh COOBITUI 1O opMylie U
10 OPraHHU3alUy CIIy4ailHOrO 3KCIIEPUMEHTA;

NPUMEHSATh W3yYECHHbIE KOMOWHATOPHBIC (OPMYNBI ISl TEPEYUCIICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOIO OIbITa, PEHICHUS
3a/1a4y 10 TEOPUH BEPOSITHOCTEM;

CBOOOJTHO  OMEPUPOBATH TMOHATHSIMHU: OWHAPHBIM  CIy4aWHBI  OMBIT
(ucipITaHUE), yCEX U HeyJaya, HEe3aBHUCUMBIE HCIIBITAHUS, CEpUs HUCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUM MCIBITAHUM 1O IMEPBOro ycrexa, B
CepUM UCTBbITAaHUN bepHyIIM, B OMNBITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH,;

CBOOOHO OIEpUpPOBaTh MOHATUSAMU: CIydailHas BENWYHHA, paclpeeieHHe
BEPOSITHOCTEW, AuarpamMma pachpeieiieHusi, OuHapHas ciydailHas BEJIWYUHA,
reoMeTpuiecKkoe, OMHOMUAIBLHOE pacIipe/ieNieHuE;

OIIEpUpPOBaTh IOHATHUSAMM: COBMECTHOE pPAaCIpENENIEHUE JBYX CIyYailHbIX
BEJIMYMH, UCIIOJIb30BATh TAOJIMIly COBMECTHOIO PACIpENeNICHUs ABYX CIy4ailHbIX
BEIUYMH JUISl BBIJCICHHUS pacCHpeleNeHuss KaXXAoW BEIWYUHBI, ONPEICICHHUS
HE3aBUCUMOCTH  CIyYaWHBIX  BEJIMYMH;CBOOOJHO  ONEpUPOBATh  MOHATHEM
MaTEMAaTUYECKOI0 OKUIAHUS CIIy4YalHOW BEIWYMHBI (pacnpeiesieHus), MPUMEHSTh
CBOMCTBa MAaTE€MaTHYECKOI0 OXUAAHUS TNpPH pEUIeHUU 3a]ad, BBIUUCIATH
MaTEeMaTUYECKOE OXKHJIaHWe OMHOMUATIBHOTO U T€OMETPUYECKOTO PaCIIpECIICHHI;
CBOOOJTHO OIEPUPOBATH MOHATUSIMH: JUCIEPCUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMUHBI, IPUMEHATH CBOWCTBA JUCIEPCUU CIYYAWHOW BEIWYWHBI
(pactipenenieHrs1) MpU PELIEHUM 3a]1a4, BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 1 OMHOMHUAIILHOTO pacipeeleHU .

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

BBIUUCIISITh BEIOOPOYHBIE XapaKTEPUCTUKHU 1O JAaHHOW BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU TE€HEpaJbHOM COBOKYNHOCTH JAHHBIX 10 BBIOOPOYHBIM
xapakrepuctukaM. OIeHUBaTh BEPOSATHOCTU COOBITHI U MPOBEPATH MPOCTEUIINE
CTaTUCTHYECKUE TUNIOTE3BI, MOJIb3YSCh H3YYEHHBIMU PACTIPEICTICHUSIMU;

OPUBOJIWUTH  IPUMEPHl  3a4ady, NPUBOMAIIMX K  ITOKa3aTeIbHOMY
pacupeneneHuro, 3anad, MOPUBOJAIIMX K HOPMAJbHOMY pacHpeleleHUIO.
OnepupoBarh MOHATUSMU: (PYHKIUS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacipeesieHus,
(GYHKIMS TUIOTHOCTH W CBOMCTBA HOPMAJbHOT'O PACHpEEICHUS;ONPENesITh
KO3 (DULIMEHT JTMHEHHON KOppeIsuU, BBIOOPOUHBIN KOIPPUIUEHT KOPPETALHIH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypen
DJeMeHTHI Teopuu rpados 3
CiydaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSATHOCTH COOBITUI
Omnepanuu HaJ MHOKECTBAMH U
coObITusIMH. CII0XKEHHUE M YMHOXKEHUE 5
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
HesaBucumsble coObITHs
DnemMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNIbHbIX UCIIBITAHUM.
Wcnbrtanus bepuymmu. CinydaliHblid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyyaiiHble BEJIMUUHBI U pacIIpeie/ICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE

HanmenoBaHue pa3iesioB 1 TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTuyeckue

NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypcsl

3aKoH OOJBIINX YKCET

DneMeHTbl MaTEMaTUYECKON CTaTUCTUKU

HenpepsiBHbBIE Cl1ydaliHbIC BEITMYHUHBI

(pacnpeneneHus), moKa3aTeJIbHOE U 4

HOPMAJIBHOE pacpeIeaeHus

Pacnpenenenue Ilyaccona

CBs13p MEX1y ClTydyallHBIMH BEJTMYMHAMU

O000111eHrEe U cUCTEMAaTU3aMs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acos

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

I'pad, cBa3HBIA rpad, npeacTaBieHne
3aJjauu ¢ MOMOIIBIO rpada

Crenenp (BaJleHTHOCTb) BepIIUHBL. [1yTh
B rpade. Llenu u nukisl

I'pads! Ha mockocTu. JlepeBo
CJIy4ailHOT O 3KCIIepUMEHTa

CiydaiiHble 3KCIIEPUMEHTHI (OIBITHI) U
ClIydaiiHble COOBITHS. DIeMEeHTapHbIE
cOOBITHA (MCXOMBI)

BeposTHOCTh clTydaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB ci1y4aiiHOro COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MO’KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

[lepeceuenue, 00beTUHEHNE MHOKECTB
U COOBITHIA, TPOTUBOIIOJIOKHBIE
coObITHs. DOpMyITa CIIOKEeHUs
BEPOATHOCTEH




VYcnoBHas BEpOSATHOCTh. Y MHOKEHUE

8 BeposSTHOCTEH. Dopmyria yCI0BHOMH
BEPOATHOCTH
VYcioBHas BEPOATHOCTb. Y MHOKEHUE

9 BeposiTHOCcTeN. Dopmyna yciioBHOU
BEPOATHOCTH

10 dopmyra IMOJTHON BEPOSATHOCTH

11 ®opmyia baneca. HezaBucumeie
COOBITHUS

12 Komb6unaTopHoe npaBuiio yMHOKEHUS.
[lepectanoBkuU U pakToprat

13 Uucno coueranuii. TpeyroibHUK
[ackans

14 dopmyna 6unoma HeroToHa
Konrtponsnas padora Nel: "I'padsr,

15 BEpPOSITHOCTH, MHOXECTBA,
KOMOHMHaTOpHKa"
bunapHbIil ciydaifHbIA OMBIT
(ucnbITaHKE), yCIEX U HeyJaya.

16 HezaBucumele ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUH /10 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUN J10
MepBOro ycrexa

18 Cepust HE3aBUCUMBIX MCIIBITAHUN
bepnynnu

19 CrnydaiiHplii BEIOOP U3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTrueckas pabora c
HCIIOJTb30BAHUEM DJIEKTPOHHBIX TaOJIHIT

21

Cnyyaitnas BennuuHa. Pacripenenenue
BEpOATHOCTEH. [[narpamma
pacnpeneneHus

22

Omneparuu HaJ CITy9aitHBIMA
BennuuHaMu. [Ipumepsl pacnpeneneHui.
bunapHas cirydaiiHasi BeJIM4MHA

23

I'eomeTpuueckoe pacnpeeneHue.
bunomuaneHOE pacnpeneseHue

24

MareMaTnuecKkoe 0KUIAHUE CITydaliHON
BeJMYUHBL. COBMECTHOE paclpe/ieieHue
JIBYX CIIy4alHbIX BEJIUYHUH

25

HesaBucumpble ciydailHble BETUYHHBI.
CBoiicTBa MaTEMaTHIECKOTO OXKHIaHHS.
MareMatuueckoe 0Xu1anre OMHapHOM
CIIy4allHOW BEJIMYUHBI

26

MareMaTtuueckoe 0XXKHIaHHE
reOMEeTPUYECKOro 1 OMHOMHAILHOTO
pacnpeneneHui

27

Jucnepcus u cTaHIapTHOE OTKIIOHEHHE

28

Jucniepcust OuHApHOM CciTydaitHOM
BeJIMUYMHBL. CBOMCTBA AUCTIEPCUH

29

MareMaTtnueckoe OXUIaHUE
MIPOU3BEJACHHUS U JUCIIEPCUS CYMMBbI
HE3aBUCUMBIX CIIyYalHbIX BEJINYMH

30

Jucrniepcus OMHOMUATBHOTO
pacnpenenenus. [IpakTuueckas padoTa ¢




MCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIUIL
Jucriepcus 1 cTaHAapTHOE OTKIOHEHUE

31 Te€OMETPUYECKOr0 paclpe/ieeHusl. . 1
[Ipaktuyeckas padora c
UCIOJIb30BaHUEM DJIEKTPOHHBIX TAOJIUIL

32 O000111eHME ¥ cCUCTEMATH3AaIMs 3HAHUN 1
KonTponbnas padora Ne2: "Hcnbsitanus

33 bepnymm. Cinyyaiinble BEJIMUNHBI U 1
pacnpenenenus”

34 O0001IeHNe U cCUCTEMAaTU3ALM 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

HepasenctBo YeOrimena. Teopema
YeoOrmmeBa. Teopema beprymnm. 3akoH
OOJIBIINX YUCET

HepagenctBo YeObimena. Teopema
UYeonimena. Teopema beprymu. 3akon
OOJIBIINX YUCE

HepasenctBo YeoObimea. Teopema
Yeo6rimena. Teopema bepuynnu. 3akon
OOJBLINX YUCel

Br160pouHBIN METO MCCIIETOBAHUM

[TpakTueckas paboTa ¢ UCHIOIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

I'enepanbHas COBOKYIHOCTb U cly4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukaMu. OLieHKa CpeHEro U
JUCIIEPCUN T€HEPAIBHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYIHOCTb U Cly4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukaMu. OLieHKa CpeAHETo U
JUCIIEPCUN TEHEPAIBHOM COBOKYITHOCTH C
MIOMOILBIO BEIOOPOYHBIX XapaKTEPUCTUK




OreHrBaHME BEPOSITHOCTEH COOBITHM 11O
BBIOOpKE

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO CBOMCTB
W3YYEHHBIX pacrpeeieHu

10

Craructuueckas runoresa. [Iposepka
MPOCTEUIIINX TUITOTE3 C TOMOIIBIO CBOMCTB
M3YYEHHBIX PacIpeIesICHUN

11

[IpakTrdeckas paboTa ¢ HCIOIb30BAHHEM
AJICKTPOHHBIX TaOJIHUIL

12

[Ipumeps! HENMPEPBIBHBIX CIIyYalHbIX
BeJn4YuH. OyHKIMSA IUIOTHOCTH
BEPOSTHOCTH

13

PaBHoMepHoe pacnpenenenue. [Ipumepsl
3a/1a4, TPUBOASIINX K MOKa3aTEILHOMY U K
HOPMaJIbHOMY pacrpe/IeICHUsIM

14

qDYHKI_[I/ISI TJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOT'O pacpeaCICHUA

15

OYHKIUS TIOTHOCTUA BEPOSITHOCTH
HOPMAaJIbHOTO paclpeesIeHus

16

[locnenoBatenbHOCTh OJIMHOYHBIX
He3aBUCUMBIX coObITHil. [Iprmep 3amaun,
NpUBOJSIICH K pacnpenenenuto [lyaccona

17

[TpakTHdeckas paboTa ¢ UCIOIh30BAaHUEM
ANEKTPOHHBIX TAOJIHIIL

18

KoBapuarnust 1Byx ciy4aiflHbIX BEJIMYHH.
Koaddurment koppensmnn

19

CoBmecTHBIC HAOTIOIEHUS IBYX BEIMYNH




20

Br16opounblii KO3()PUIMEHT KOppesaiuu

Paznuune Mex 1y TMHENHON CBA3BIO U

21 IIPUYMHHO-CIIECTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

23 [IpakTryeckas paboTta ¢ UCTOIB30BAaHUEM
AJICKTPOHHBIX TaOJIHUIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 Ta0JIHIl U AUArpaMM, OTHcaTeIbHAas
CTaTHCTHKA

o5 OnBITHI ¢ PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH

26 Brruncnenue BeposiTHOCTEH COOBITHH C
pUMeHeHneM Gopmyi
Brruncnenue BeposiTHOCTEN COOBITUH C

97 MIPUMECHEHHEM T'PpaUIECKUX METOIOB:
KOOpJMHATHAsS MpsiMasi, IEPEBO,
nuarpamma Dinepa

28 CrnydaiiHple BETUYMHBI U PaCIpeICIICHUS

29 MaremaTryeckoe 0KHIaHuE CIIy4YalHOU
BEITUYHHBI

30 MareMatnueckoe 0OKUAaHUE CITy4aillHON
BEJTMYMHBI

31 KonTponbhas pabora: "BeposTHOCTb U
cTaTucTukKa"
Brruncnenue BeposiTHOCTEH COOBITHH C

32 puMeHEeHHEeM (HOpMYIT U TpadUIeCKUX
METOIOB

33 Beruuciienue BeposaTHOCTE COOBITHI C




npuMeHeHueM GopMyIl U TpapuIeCKUX
METOIOB

CrnyyaiiHble BEJIMUMHBI U PACIIPECIICHUS.

34 MareMatuueckoe OKUAaHUE CITy4aillHOU 1
BEJIUYNHBI
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOI'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHHS] OCHOBHOM
NpoBepPsSieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeAHero 0o1ero 0opa3oBaHus
pe3yJbTara
6 Teopust BepOATHOCTEH M CTATUCTHKA
6.1 YurtaTh U CTPOUTH TAOJIUIIBI U TUAT PAMMBI
6.2 OnepupoBaTh  MOHATUSMHU:  cpeaHee  apudmeruyeckoe, MeauaHa,
' HauOoJIbIlIee, HAaNMEHbIIIee 3HAUCHHE, Pa3MaX MacCHBa YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATUSMHU: CIIyYalHBIM HKCIIEPUMEHT (OIBIT) U CllydyaiiHOe
COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIH MCXOM) CIy4aiiHOTO
6.3 OMbITA; HAXOJWUTh BEPOSATHOCTH B OMNbITAX C PaBHOBO3MOKHBIMU
CIIy4aifHBIMHM COOBITUSIMU, HAXOAUTh U CPAaBHUBATH BEPOSTHOCTU COOBITHIA B
U3YYEHHBIX CIIy4alHbBIX SKCIIEPUMEHTAX
Haxogute u QopmynupoBaTh COOBITHS: IMepecedeHHe U OOBbEAUHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, TPOTHBOIMOIOKHOE JAaHHOMY COOBITHIO;
' MOJIL30BAThCS AUarpamMmmamu Jisiepa U GopMyIoi cloKeHUsI BEPOITHOCTEH
IIPU peIlieHUH 3aa4
OmnepupoBaTh MOHATHIMHU: YCIOBHAsI BEPOSTHOCTh, HE3aBUCHMEBIE COOBITHS,
6.5 HaXOAUTh BEPOSITHOCTU C IOMOLIbIO IPAaBWJIA YMHOXEHHS, C IOMOILBIO
JepeBa CIy4aifHOTO OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEIICHUH 3a4a4
OnepupoBaTh MOHATUSIMH: HCIBITAHHE, HE3aBUCHUMbIEC HCIBITAHUS, CEpPHUs
6.7 UCTIBITAHUH, yCIIeX W Hey/lada; HaXOAWTh BEPOSATHOCTU COOBITHI B CEpHH
' HE3aBHCUMBIX HCIIBITAHUN J0 IEPBOrO YCIEXa, HAXOAWUTh BEPOSTHOCTU
COOBITHH B CepUU UCTIBITaHUH bepHyum
6.8 OnepupoBaTh MOHATHSAMHU:  CllydailHas  BEJIMYMHA, paclpefesieHue
' BEPOATHOCTEN, AUarpaMma pacipeeseHus
11 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero o0o1ero 0opa3oBaHus
pe3yJibTara
5 Teopust BEpOSITHOCTEH U CTATUCTHKA
51 CpaBHUBaThH BEPOSITHOCTH 3HAYEHUI CIy4aiiHOM BEJIMYHHBIIO
' pacnpee/ICHUIO WK ¢ TIOMOILBIO AHArpaMM
5.2 OnepupoBaTb TNOHATHEM MAaTEeMAaTHYECKOTO  OXHIAHUS, MPUBOJIUTH




IIPUMEPHBI TOI'O, KaK IMPUMCHACTCIA MAaTEMAaTHUYCCKOEC OXHUIAAHUC CHy‘I&ﬁHOﬁ
BCJIMYHUHBI, HaXoauThb MaTEeMaTH4YCCKOC OXXHJaHUEC o JaHHOMY

pacmupeIeIeHHIO
5.3 NmeTs npencraBienne o 3aK0He OOJBIINX YHUCeT
5.4 HwmeTs nipeicTaBiICHHE 0 HOPMAIBHOM pacipe/ e ICHUN




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

Kon
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenne JaHHBIX ¢ TOMOIIBIO0 TabauIl U uarpamMm. Cpennee apudmeTrdeckoe,
6.1 MeJrMaHa, HauOoJIblllee ¥ HAaUMEHbIIIee 3HAUYCHHS, pa3Max, AUCIEPCHs U CTaHIApPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4aiiHble COOBITHS. DIeMEeHTapHbIE COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciy4ailHOro coOBITHS. BIM30CTh 4YacTOTHIM BEPOSITHOCTH
' coOpIiTid. Ciy4aiiHbIe ONBITHI C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITHSIMH.
BeposTHOCTH COOBITHII B OITBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
6.3 Onepanuu Haag COOBITHSIMH: TIEpeceueHue, OOBEAMHEHHE, MPOTHBOIMOIOKHbBIE
coObrtus. uarpammsl Ditnepa. @opmyrnna cloKeHUs BEPOATHOCTEH
6.4 VcnoBHass  BEpPOATHOCTb.  YMHOXKEHHE  BEpOSATHOCTEH.  JlepeBO  CilydalHOro
' skcriepuMenTa. Gopmyrna MmoHoi BeposiTHOCTH. He3aBucuMbIie cOOBITHS
6.5 KombOunaroprnoe mnpaBmino ymHoxkeHus. IlepecranoBku wu dakropuan. Ywucio
' coueranuil. Tpeyronbuuk Ilackans. ®opmyna 6unoma HeroToHa
bunapHblii ciydaliHblii oOmBIT (MCHBITaHWE), yclex U Heynada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHBITaHUM 10 1nepBoro ycnexa. Cepust
HE3aBUCHUMBIX UCTIbITaHUN bepHymnu
6.7 Cnyuyaiinas BenuuunHa. Pacmpenenenue BeposiTHOcTel. Jlmarpamma pacnpenesieHus.
' [Tpumeps! pacnpesiesnieHuit, B TOM YHUCIIE T€OMETPUIECKOeH OMHOMUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
UucroBble XapaKTEPUCTUKHU CIIYYallHBIX BEJIMUMH: MaTEeMaTHYECKOE OXHUIaHUE,
JMCTIEpCUsl U CTaHAApTHOE OTKJIOHEHHE. [Iprumepbl mpuUMEHEeHUsT MaTeMaTH4eCKOro
51 0XKMJIaHMs, B TOM YHCIE B 3ajayax M3 NOBCEIHEBHOM XU3HU. MaremaTtuueckoe
' OKHMJIaHWE OWHAPHOM CIIy4allHOW BeNUYMHBI. MaTeMaTH4ecKoe OKHUJIAaHUE CYMMBI
CITy4yalHBIX BEJIMUMH. MaTeMaTHYEeCKOE OKUJIAHUE U JUCTIEPCHUSI TEOMETPUIECKOTO U
OMHOMUAJIBHOTO PacIpeieIeHUM
59 3akoH OONBIIMX YHMCEN M €ro poiib B HayKe, MpHpojae U oluiecTBe. BriOOpoUHBIil
' METO/I UCCIIEIOBAHUIN
5.3 IIpumepsl  HENpPEpBIBHBIX — CIy4alHbIX BedW4MH. lloHATHE O  IUIOTHOCTH




pacnpenenenus. 3aauu, NPUBOIALINE K HOPMAIbHOMY pactipeneneHuto. [louarue o
HOpPMAaJIbHOM pacrpeaeeHun




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSI

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHOE ¥ MPOTUBOINOJIOXKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMH: MHOKECTBO, MOJAMHOKECTBO, ONEpaly HaJ MHOKECTBAaMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 3a]1a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMHU; UCTIONB30BaTh rpadsl Mpu

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HaTypajJbHOW CTENEHH, CTENEHb C
pallMOHAIBHBIM TOKA3aTeJIEM, CTENEHb C JEUCTBUTEIBbHBIM MOKA3aTEIEM,
norapudM dYHCIA, CHHYC, KOCHHYC M TAaHTE€HC MPOU3BOJIHHOTO YHUCIA,
OCTaTOK IO MOJAYJII0, PAalHOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
YHCeN; YMEHUE UCTIOIb30BaTh MIPU3HAKH JEIUMOCTH, HAUMEHBIINI 00IIIHiA
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
pPELIEHNH 3a7a4; 3HAKOMCTBO C PA3JUYHBIMU MNO3ULMOHHBIMU CUCTEMAMU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIpQXXEHUI CO CTeMeHsMU U Jorapudmamu, npeoOpa3oBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TeOMETpUuYecKas MpOrpeccus;
YMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IIOMOILBIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  u  3X3, onpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHBIC, JIOTapu(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C [apaMeTpOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PAa3IMYHbIX 00JIaCTei HAYKU U peasIbHOW KU3HH

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTbH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha TMPOMEXKYTKE, HENpepbIBHAsT (DYHKIIHMS, aCUMITOTHI TpaduKa
GbyHKIMY, TIepBas W BTOpasl MPOM3BOJHAS (PYHKIIUH, TCOMETPUYCCKHNA U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIO3UIMK (DYHKIUH, HAXOJUTh YpaBHEHHE KacaTeJIbHON K rpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCIeloBaHUS (yHKIUH,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C HCIOJB30BAHUEM ammapara MaTeMaTHYeCKOTO
aHa/W3a; TPUMEHATH TPOM3BOAHYIO [UIsI HAXOXACHUS HAMIYYIIEeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-d)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCrpajia; IMPpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIO MOACIIMPOBAHUA C

MOMOMUIbI0 AU PEepeHIInaTbHBIX YPaBHEHUM

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIMHU, TMOKa3aTeabHAs H
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHuss  rpadgukoB  GyHKUUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
peleHnH 3a7ay U3 APYruX Y4eOHbIX NMPEAMETOB U 3a1ad U3 peallbHOU
JKU3HHM, BBIpaXaThb (OpMyJaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpa@uku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBbIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBXKEHHE, paboTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTABISTH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIOBHUIO 3aJlayd, HUCCJENOBAaTh IIOJYyYEHHOE pELICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJB30BAHHMEM  ammnapara  aiareopsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apu]MeTudeckoe, MeIraHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO0 Habopa; YMEHHE H3BJICKAaTh, WHTCPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWMCTBA PEalbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOOOB U 3JICKTPOHHBIX CPCACTB, Fpa(l)I/I‘IeCKI/I HCCJIEaA0BaTh COBMECTHBIC

HaOJIOACHNUS C IOMOIIBIO TUArPaMM PACCEUBaHUS M JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOSATHOCTh C HCIHOIB30BaHHEM TpadUUYecKuX METOJIOB; MPUMEHSTH
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSMH:  CITydaiiHass BEJIMYHMHA, pAaclpelejicHHe BEpOATHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
UCIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPECICHUA TSl pEIICHUsS 3a/1a4;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBaHUM; YMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHIMH: COUETaHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH,
YHCJIO  TIEPEeCTaHOBOK; OwHOM  HbIOTOHA; yMeHHE  NPHUMEHSTh
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpPOBATH IIOHATUAMMU: TOYKa, npsamas, IINIIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM H IUIOCKOCTBIO, Yrod MEXKIY IUIOCKOCTSIMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEIU C IOMOLIBK0 TE€OMETPUYECKUMX IOHATHH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaienenune], Npu3Ma, NHpamMHuaa, (QUrypa W TIOBEPXHOCTh
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMHIbI, MPHU3MBI, KOHyca, IWIWHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHycCa, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHMS KOHyca M LWIMHIPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacarouascs c¢epbl, LWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEYEeHHe
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPHUMEHSTh CBOICTBA I€OMETPUUYECKUX (PUryp, CaMOCTOATEIHHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBEpraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKAUUIO (QUryp Io
pa3IUYHBIM IPU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOMOJIHHUTEIbHBIE

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBbI;, yMEHHe
pacro3HaBaTh paBHbIE W TONOOHBIE (UTYpHI, B TOM YHCIE B TPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh FT€OMETPHIECKHE OTHOLICHUS IPU
peUIeHN 3ajad; HaXOAWTh TeOMETPUYECKHE BEIMYHMHBI (JUIMHA, IO,
Iomaas, 00bEM) NP PEeUICHUH 3a7ad U3 APYruX Y4EOHBIX NMPEIMETOB U
U3 pealbHOW KW3HH, YMEHHE BBIYHCISITH T€OMETPUYCCKHE BEITUYNHBI
(mHA, yroj, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUpPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOHaas cepsl; 00béM Kyoda,
NPSIMOYTOJIBHOTO — MapajUieNienuIesia, MHPAMUAbL, TPU3MBI, LIIMHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pUTyp
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pPa3lIoKeHHE BeKTopa Mo 0a3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOASIINA METOJT IJIsl PEIICHUS 3a]]aui; TOHUMaHHE
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHl MATEMATUYECKHUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMAaTUYECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Panmonanbhpie umcna. OOBIKHOBEHHBIE W JECSATUYHBIC JPOOM, IPOIECHTHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnuecKkuii KOpeHb HaTypaJbHOW cTeneHu. J[elcTBUs ¢ apuPMETHYCCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC M TaHTE€HC 4YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4ncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yruciaamu. [IpuGnnxEHHbIE BBIYUCICHHS, TPaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMBI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUIUS C HaTypaJbHBIM M LEJbIM MokazateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢QyHknuil. CpolicTBa  (QyHKIMIH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Tpon3BogHbIE 3/1eMEHTAPHBIX (QYHKLINI
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparui HaJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U IOBEPXHOCTH BPALEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






