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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbiit Kypc «BeposiITHOCTh U CTaTUCTUKAY YTITyOJIEHHOTO YPOBHS SIBISETCS
IPOJOJKEHUEM W Pa3BUTHEM OJHOMMEHHOTO y4eOHOTro Kypca YIIyOJI€HHOIO
YPOBHSI HA YPOBHE CPEIHEro O0IIero oopasoBaHus. Y 4eOHBIN Kypc MpeHa3HAuYCH
st (GOPMHUPOBAHKS Y OOYYAIOIIUXCSl CTATUCTUYECKOW KYJIbTYphl M TIOHMMAaHUS
pOJIM TEOPUU BEPOSITHOCTEH KaK MaTeMaTHYECKOro MHCTPYMEHTA JJIsi U3Y4YEHUs
CIIy4alHBIX COOBITHH, BETUYMH U mporeccoB. [Ipu u3yuenun Kypca odoramarorcs
IPEACTABJICHUS OOYYaIOIMXCsl O METO/JaX MCCIENOBaHUS W3MEHUYMBOTO MUPA,
pa3BUBAETCS MOHUMAHUE 3HAYMMOCTA U OOIIHOCTH MaTEMaTUYECKUX METOJI0B
NMO3HAHUS KAaK HEOThEMJIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHUS.

Copnepxanue y4yeOHOTO Kypca HAIlpaBICHO HA 3aKPEIUICHHE 3HAHUMU,
MOJIYYEHHBIX MPU U3YUYEHHH Kypca Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHusl, U
Ha Pa3BUTHE MPEACTABJICHUN O CIyYalHBIX BEITMYMHAX M B3aUMOCBS3IX MEXKIY
HUMH Ha BAXXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynprare y oOydaronuxcsi T0DKHO ¢(hOpMHUPOBATHCS TIPEACTABICHUE O
Hanbosiee ynoTpeOUTENbHBIX U OOIIMX MAaTEeMAaTHYECKUX MOJEISIX, UCIOJIb3yEMBbIX
JUTS OTIMCAHUS aHTPOIIOMETPUUECKUX U IEMOTPA(PUIECKUX BETUYNH, TOTPEIIHOCTEH
B Pa3NIUYHbBIC POJIa U3MEPECHUSX, JUTUTEIHLHOCTH 0€30TKAa3HOM pabOThl TEXHUIECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUM U MPOIECCOB B 0OIIECTBE. Y UEOHBIN
Kypc sBiseTcs 0a3oi Ui OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKUX METOOB,
HEOOXOIMMBIX CIICIIMAIMCTAM HE TOJIBKO MHKEHEPHBIX CIICIIMAIIBHOCTEHN, HO TAKXKe
COILIMAJILHBIX U TICUXOJIOTHYECKUX, TOCKOJIBbKY COBPEMEHHBIC O0IIIECTBEHHBIC HAYKU
B 3HAUUTEIHLHONW MEpE WCHOJIb3YIOT anmapar aHaiu3a OOoJNbIINX JIaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAeT OOCYKIIEHHE 3aKOHa OOJIbIINX
gucen — (PYHIaMEHTAILHOTO 3aKOHA MPHUPOABI, HMEIONIET0 MaTeMaTHYECKYIO
dbopmann3aImio.

B coorBercTBHM ¢ yKa3zaHHBIMHU IEJIIMA B CTPYKType Y4eOHOro Kypca
«BeposiTHOCT, M CTaTHCTHKa» Ha YriayOJE€HHOM YpPOBHE BBIJCICHBI OCHOBHBIC
conepkarenbHble THHUHN: «CiydaiiHble COOBITHS U BEPOSITHOCTH» U «CiydaitHbie
BEJIMYMHBI U 3aKOH OOJIBIIUX YUCEI.

[ToMuMO OCHOBHBIX JIMHUN B Y4EOHBIH KypC BKIIIOUEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUM MHOXKECTB, HEOOXOIMMBIC MJII TOJTHOIIEHHOTO OCBOCHUS
MaTepuaiga JaHHOTO YYEOHOTO Kypca M CMEKHBIX MATEMAaTHYECKUX YUEeOHBIX
KYPCOB.

Coneprxanue uann «CiydaifHbie COOBITHS U BEPOSITHOCTH CIIY>KUT OCHOBOM
st GOpMUPOBAHUSI TPEACTABICHUM O pPacHpeieieHUH BEPOSTHOCTEH MEXIy
3HAYCHUSIMU CIYy4YalHBIX BEJIMUUH. BaXkHYI0 4acTh B 3TOW COAEpKATEIbHON JTUHUA
3aHUMAET H3yY€HHWE TEeOMETPUYECKOTO M OWMHOMHAIBHOTO pacHpeiesieHu u



3HAKOMCTBO C WX HENPEPBIBHBIMU aHAJOraMu — MOKa3aTebHBIM MU HOPMaJbHbIM
pacrpeneneHus MU,

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIy4alHbIMU BEIMYHHAMH H
pacnpeneieHUsIMU, aKIEHTUPYIOT BHUMaHHE OOYyYalolUMXCsi Ha OINHCAaHUU U
U3YYEHUU CIy4YalHbIX SBJICHUI C MOMOIIBIO HENMpEepbIBHBIX (PyHKIUNA. OCHOBHOE
BHUMAaHME YAEISETCS [T0Ka3aTEIIbHOMY M HOPMAJIbHOMY PacIpeieICHUsM.

B ydebHOM Kypce npeaycMaTpuBaeTCs O3HAKOMUTEIBHOE H3YyYEHHE CBA3U
MEXIYy CIy4YalHbIMH BEIMYMHAMU M ONUCAHUE 3TOM CBSI3M C IOMOLIBIO
ko PUIIMEHTa KOPPENAIMd U €ro BBIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
COJEpKaHUS pa3BUBAIOT TEMY «JlMarpaMmsbl pacCEMBaHHUS», U3YYEHHYIO Ha YPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHusi, © BO MHOT'OM OIUPAIOTCS Ha CBEJEHUS U3 KYPCOB
anreOpbl U TEOMETPUH.

Emé€ oauH  2JeMEHT  CONEp)KaHWs, KOTOPBIM  IIpeaylaraercs  Ha
O03HAKOMHUTEIbHOM YpPOBHE — IIOCJIEIOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOIUX B €AUHULY BpeMeHH. O3HAaKOMJIEHUE C PACHpPEEICHHEM
BEPOSITHOCTEH KOJIMYECTBA TAaKMX COOBITUM HOCUT pa3BUBAIOLIMI XapakTep u
ABJIIETCS. aKTyaJbHBIM JJIsl OyayluX aOMTYpHEHTOB, MOCTYIMAIOIUX Ha y4eOHBIE
CHEUAIbHOCTH, CBA3aHHbIE C OOUIECTBEHHBIMM HAayKaMH, IICUXOJOIHEd U
yIPABICHUEM.

Ha u3yuenue yue6HOro kypca «BeposiTHOCTb M CTATUCTHKA» Ha YTIIyOJIeHHOM
ypoBHe otBoAuTCS 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Heaenmo), B 11 kiacce
— 34 gaca (1 gac B HeZIeIIO).



COILEPKAHUE OBYUYEHUA
10 KUIIACC

I'pad, cBszHbIM rpad, nyTu B rpade: nukibl U 1nenu. CreneHsb (BaJeHTHOCTD)
BepmuHbL. ['padsr Ha iockocTH. JlepeBbs.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4alHbIe COOBITHS. DIIeMEHTapHbIE
coObITUs (Mcxo/bl). BeposiTHOCTH ciydallHOro coObITHS. BIu3ocTh 4acToThl U
BEpPOSITHOCTU cOOBITUM. CiydaifHbI€ ONBITHI C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMU
COOBITHUSMH.

Omneparuu HaJl COOBITUSIMU: TIEpecedeHre, O0BEAMHEHNE, TTPOTUBOIIOIOKHBIC
coObITHs. J{narpammel Diinepa. @opMyiia CI0KEHUS BEPOSITHOCTEN.

YcioBHas BEPOSATHOCTh. Y MHOXKEHUE BEPOATHOCTEW. JlepeBO CiydaillHOro
skcriepuMenTa. @opmysa noHOM BepossiTHocTH. Popmysia baiieca. HezaBucumbie
COOBITHSI.

bunapHblii ciydailHblid ONBIT (MCOBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUN 10 mepBoro ycnexa. [lepecranoBku
u Qakropuan. Yucno coueranuit. Tpeyrompuuk [lackams. Popmyna OuHOMa
Hprotona.

Cepust He3aBUCHUMBIX HcTIbITaHUHN bepryiu. CinydaitHblil BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnydaitnass  BennuunHa. Pacnpenenenue  BepositHocTel.  [{uarpamma
pacopenenenusd. Onepanuu HajJ CIy4yallHBIMUA BeIWYMHAMU. buHapHas ciaydaliHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM 4YHUCIE T'E€OMETPUYECKOE H
OMHOMHAJBHOE.

CoBMeCTHOE paclpelesicHue JABYX CIydalHbIX BenuuuH. HeszaBucumele
CIIy4YaliHbI€ BEIMYMHBL.MAaTeMaTU4YECKOE OXUIAHUE CIy4aWHOM  BEJIMYUHBI
(pacnpenenenusi). Ilpumepsl NpPUMEHEHUS  MAaTEMATUYECKOrO  OXKUJIAHUS
(ctpaxoBaHue, Jorepes). MareMaThueckoe OXUJAHWE OWHAPHOW CllydallHOU
BEJIMUMHBI. MareMaTH4ecKOoe  OXUJAHUE CYMMbI  CIIyYallHBIX  BEJIWYHH.
MartemaTuyeckoe OXUJaHuEe TEOMETPUIECKOT0 U OMHOMUAIILHOTO paclpeieIeHUN.

Jucnepcuss W CTAaHZAPTHOE  OTKJIOHEHUE  CIIYYalWHOW  BEJIMYMWHBI
(pactpenenenust). Jucnepcusi OMHApHON Ciy4aifHOW BETWYWHBI. MaTeMaTHIECKOe
OXXKUJAHUE MPOU3BEACHUS U TUCTIEPCUS CYMMbI HE3aBUCUMBIX CITy4alHbIX BEJIUYHH.
Jucnepcust W CTaHJAPTHOE OTKJIOHEHHME OWHOMHUAJIBHOTO PaCIpe/eICHHUS.

Jlucriepcus U CTaHAAPTHOE OTKJIOHEHUE F€OMETPUYECKOr0 PACIIPEAEIICHUS.
11 KUIIACC

HepasenctBo YeOniméBa. Teopema UebsniméBa. Teopema bepuymmm. 3akon
Oonmplx  uyucel.  BbpiOOpouyHbI  MeTon — ucchenaoBaHuii.  BwiOopouHble



XapakTepUCTUKU. OLIEHUBAHHUE BEPOSITHOCTU COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
IIpoBepka MpOCTENIINX THIIOTE3 C IIOMOIIBIO U3YYEHHBIX PaCIpENCICHUMN.

HenpepriBabie cimyualinbie BenuuuHbl. [Ipumeppl. DyHKUUS MUIOTHOCTH
BEPOSATHOCTU pacnpencsieHus. PaBHOMepHOE pacnpenenceHue UM €ro CBOWCTBA.
3agauu, NpUBOASALIME K TOKA3aTENbHOMY PaCcIpEACIICHUI0. 3a1auu, TPUBOISAIINE K
HOPMAJILBHOMY  PacHpeNeICHUIO. OyHKIUA IJIOTHOCTH BEPOSATHOCTH
ITOKa3aTeJIbHOTO pacupeneneHus, QyHKIUs IOTHOCTU BEPOSATHOCTH HOPMAJIbHOIO
pacnpenencHus. OyHKIUA INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPENEICHUS.

[locnenoBarenbHOCTh ~ OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHHA. 3ajgauw,
IpUBOIALIME K pacnpeneneHuto [lyaccona.

KoBapuaumss naByx ciywailHbix BenuuuH. Koadduiment nuHelHON
koppensiuud.  CoBMecTHble  HAOMIOACHUS  JIBYX BEJIMYMH. BbIOOpOUYHBIN
K03 puimeHT Koppemsinuu. Pasnuuue Mexay JIMHEHHOW CBA3BI0 UM NMPUUYMHHO-
CJIIECTBEHHOM CBA3bI0. JIMHEIHas perpeccusi, METOJ, HAMMEHbIINX KBAIPaToB.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOAATHOCTD U CTATUCTHUKA» (YTJIYBJEHHBIN YPOBEHD) HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00YUYarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT 0 YJICHA POCCUICKOTO O0IIECTBA, MPECTABICHUE O MATEMATHIECKUX
OCHOBaxX (DYHKIIMOHHUPOBAHHUS PA3IMYHBIX CTPYKTYp, SBJICHHH, TPOIEAYP
rpaXaaHCcKoro  ooOmiectBa  (BBIOOpPBI, OHNPOCBI HW  JAPYroe), yMCHHE
B3aUMOJICHCTBOBATh C COIMAJIbHBIMU HHCTUTYTaMHM B COOTBETCTBUM C UX
GYyHKUMSIMU ¥ HA3HAYCHUEM;

2) IaTPUOTHYECKOTO BOCIIMTAHMS:

chOpPMHUPOBAHHOCTh POCCHICKON TPaXTaHCKOW HUICHTUYHOCTH, YBKCHHS K
MPOILJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHUKEHUSAM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
UCIONIb30BAHUE JTHX JOCTHMIXKEHUM B JAPYIMX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUHCKOrO Hapojaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOrO MOBEJEHUSI, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHUN HAYKU U JeSTEeTHbHOCTHIO YUYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJla B OCTPOEHUE YCTOMYMBOTO OyAyIIEero;

4) 3¢cTeTHYECKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas 3ICTETHUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELICHUH, pacCyXACHU I, BOCIPUUMYUBOCTh K
MaTEMAaTHYECKUM ACHEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoro BoCnUTAHMS:

chOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEeMaTUYEeCKUE 3HAHHUS B
MHTEpecax 3I0pOBOro U 6e30macHoro o0pasa >kM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (3I0pOBOE THUTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTb), (PU3NUECKOE COBEPIICHCTBOBAHHE
P 3aHATUAX CIOPTUBHO-03/I0POBUTEIILHON JIEATEIHbHOCTBIO;

6) TPy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTh K TpPYJy, OCO3HaHUE IIEHHOCTH TPYIOIIOOMUS, HHTEpEeC K
pa3nuuHbIM  chepaM  NpPodEeCCUOHATLHOM  JIEATENIbHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOM M €€ MPUJIOKEHUSMU, YMEHHUE COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynymer mnpodeccurt U peann3oBbIBATH COOCTBEHHBIE IKU3HEHHBIC TIUIAHBI,
TOTOBHOCTh W CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caM00Opa30BaHUIO HA TPOTSHKEHWHW BCEH JKW3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHUECKUX 3a/1a4 MaTEeMAaTHYECKON HAIPaBICHHOCTH;

7) 3K0JOrHY€CKOTr0 BOCIIMTAHMSA

chOPMHUPOBAHHOCTh  JKOJIOTUUECKON  KYJIbTYpHl, IIOHUMaHUE BIMSHUS
COLIMATbHO-9KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPHUPOJHON M COLMAIbHOM
Cpenbl, 0CO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHIECKUX MPOoOIeM, OpUEHTAIUS
Ha MPUMCHCHHE MATEMAaTHYCCKUX 3HAHUK IS peImeHHus 3amad B 00JacTH
OKpYXaIomeH Ccpeapl, TUTAHUPOBAHWE IIOCTYIIKOB M OIICHKA WX BO3MOXKHBIX
MOCJIEJICTBUH ISl OKPY KAOIICH CpeJibl;

8) HeHHOCTH HAYYHOTIO MO3HAHUS:

chOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIIECTBEHHOU MPAKTUKH, TOHUMAHUE MaTEMaTHIECKOU
HayKH Kak cpepbl 4eI0BEUECKOM eI TEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTHU
JUISL pa3BUTHUS IMBUJIM3AIMH, OBJIAJICHUE S3BIKOM MAaTEMAaTHKH U MaTeMaTHYCCKOMN
KyJIbTYPOU KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
Y UCCIICZIOBATENBCKYIO ACITEIPHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHMBEPCAJIbHbIC Y4eOHbIC NeHCTBUS

ba3oBble j1ornyeckue 1encTBUA:

BBISIBISITh M XApaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOUIEHUH MEXIAYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHs TIOHSTUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(pUKAIIHH,
OCHOBaHMS JJIs1 0000IIIEHUS U CPABHEHMSI, KPUTEPUHU ITPOBOJIUMOTO aHAIH3a;

BOCIIpUHUMATh,  (OPMYyIUpPOBaTbh H  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHbIE, YaCTHBIE U 00IIHE, YCIOBHBIE,

BBISIBJIAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJICHUSIX W YTBEPKICHUSX, MpEiaraTh KPUTEPUU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

JeNaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3AKIIFOUEHHU 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSTENBHO JJOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHIM
(npsiMble W OT MPOTUBHOI'0), BEICTPAUBATh apIyMEHTALMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYX/ICHUS U BHIBOADL;

BBIOMpATh crmoco0 pemieHus: y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILLEHUs, BBIOMPATh HanOOoJIee MOAXOAAIIMI C Y4ETOM CaMOCTOSATENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieqoBaTebCKue 1eMCTBUA:



UCIIOJIb30BAaTh BOMPOCHI KAaK HCCIENOBATEIIbCKUA HWHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpEUYHe,  MpodseMy,
yCTaHABJIMBATh MCKOMOE W JIaHHOE, ()OPMHPOBATH TUIOTE3Yy, apTyMEHTHPOBATH
CBOIO MMO3UIHI0, MHEHHE;

MPOBOJUTH CaMOCTOSITEIBHO CIJTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro o0ObeKTa, sSBJIIEHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00BEKTaMU, ABICHUSIMU, MPOIECCAMU;

caMOCTOSITENbHO (OPMYJIUPOBATH OOOOIEHUS U BBIBOABI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOJIOJECHUS, KCCIEIOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIECHNIH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TaK¥XKE BbIJBUIATh
MPEANOJIOKEHUS O €r0 PAa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ nndpopmanmeii:

BBISIBJIATH JeUIUTHI WHPOPMAIINH, JAaHHBIX, HEOOXOAMMBIX JJII OTBETa Ha
BOIIPOC U JIJIs pEUICHUS 3a/1a4u;

BBIOUpATh HHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAITHIO PA3IUUHBIX BUJIOB U (pOpM
MIPEJCTaBIICHUS;

CTPYKTYypHUpOBaTh HMH(POpPMAIUIO, MPEICTABIAThL €€ B pasMuHbIX (opmax,
WUTIOCTPUPOBATH Ipaduuecky;

OLICHUBATh HaJEKHOCTD uHpopManuu o CaMOCTOSATENIHO
chOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eCTBUS

O01enmne:

BOCIIPUHHUMATh U (hOPMYJIMPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBHUSIMHU H
IIEJISIMU OOTIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS TI0 XOJy pEIIeHUs 3aJayu,
KOMMEHTHPOBATh MOJTYYEHHBINA PE3yJIbTaT;

B X0Ji¢ OOCYXKICHHS 3a/IaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOMW TEMBI,
npoOJIeMbl, peIIacMOM 3aJayd, BBICKAa3bIBATh HJCH, HAIICJICHHBIE Ha IIOMCK
pelIeHus, COMOCTAaBJIATh CBOM CYXJICHHUS C CYXKIACHUSMH JPYIMX YYaCTHHUKOB
ayaora, oOHapyXUBaTh PazlIMude M CXOJCTBO IO3HUIIUM, B KOPPEKTHOU (opme
dbopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTaBIATh PE3YyIbTaThl PEUICHUS 33a/aul, YKCIIEPUMEHTA, UCCIEAOBAHMUS,
MPOEKTA, CAaMOCTOSITEIbHO BBIOMpPATh (oOpMaT BBICTYIUICHHS C Y4ETOM 3ajad
MIPE3CHTAIIMHA 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBIIATh IUIAH, AJITOPUTM PEIICHUSI 3aa9H, BRIOMPATH CIIOCO0 PEIICHHS C
y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIH HHTEJJIEKT:

BJIAJICTh ~ HaBBIKAMH  IIO3HABATEIHLHOM  pedICKCHW  KaK  OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUIM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJICTh
crocob0aMu CaMOMPOBEPKH, CAMOKOHTPOJSI TPOIEcca M Pe3yibTara penieHus
MaTeMaTHUYECKOM 3a4auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPH PEIICHUU 33J1auH,
BHOCUTH KOPPEKTHBBI B JIEATEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, JTAHHBIX,
HaWIEHHBIX OIMNOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBHAM, OOBSICHATh TIPUIHHBI
JIOCTUKEHUS WA HEIOCTHXKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eITeTbHOCTD:

MOHMMAaTh W HCIIOIB30BATh MPEUMYINECTBA KOMAaHIHONW W WHAWBUAYAJIHHOU
paboThl mpHW peHieHuH Y4yeOHBIX 3aja4y, MPUHUMATH IIeJlb COBMECTHOM
JEATEIBPHOCTH, TUTAHUPOBATh OPTAHU3AIMI0O COBMECTHOW pabOTHI, pacIpeiessiTh
BUJIbI pabOT, I0roBapuBaThCs, 00CYKIATh MPOIECC U Pe3yabTaT paboThl, 0000111aATh
MHEHUS HECKOIBKUX JTIO/ICH;

y4acTBOBaTh B TPyNMNOBBIX opmax paboThl (0OCykIeHus, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU YJICHAMH KOMaH/Ibl, OIICHMBATh KAYECTBO CBOETO BKJIa1a
B OOWmMIA TPOAYKT MO KpUTEPHUsM, CHOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aUMOJECHUCTBUA.

HPEAMETHBIE PE3YJIBTATHI

K xoniry 10 kjacca o0yyarommiics HayqIUTCs:

CBOOOZHO OINEpUPOBATh MOHATUSIMU: Ipad, TIockuid rpad, cBSA3HBIA rpad,
nyTe B Tpade, Lenb, LUK, IEPEBO, CTENEHb BEPLIMHBI, JEPEBO CIy4ailHOro
JKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh TMOHATUSAMHU: CIyYaWHBIN SKCIIEPUMEHT (OIBIT),
cllydaiiHOe COOBITHE, DJIEMEHTApHOE ClydailHoe coObITHE (RJIEMEHTApHbBIA HCXO[)
CIIy4ailHOrO  OMbITa, HAaXOAWUTh BEPOSTHOCTH COOBITUH B  ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HaXOJUTh U (POPMYIHPOBATH COOBITHS: MEpeceyeHre, 00bEAMHEHUE TaHHBIX
COOBITUH, COOBITHE, INPOTHUBOIIOJIOKHOE JAHHOMY, HCIOJIb30BaTh JUArPaMMbI
Diinepa, KOOPAWHATHYIO MPSIMYIO JUIS pelIeHUs 3ajady, MoJIb30BaThcs (PopMyJion
CJIOXKEHHS BEPOSITHOCTEN ISl BEPOATHOCTEN IBYX M TPEX CIy4ailHBIX COOBITUI;



OIEPUPOBATH MMOHATHSIMU: YCIOBHAsI BEPOATHOCTh, YMHOKEHNE BEPOATHOCTEMN,
HE3aBUCUMBIE  COOBITHS, JEpPEeBO  CIYyYalHOTO  AKCHEPUMEHTa, HaXOIUTh
BEPOSITHOCTU COOBITUI C IMOMOIIBIO IpaBHUJIa YMHOXEHUS, JEpeBa CIIy4ailHOro
OTbITA, WCIOJB30BaTh (OpMYIy IMOJHON BeposTHocTH, (Gopmyny baiieca mpu
pelIeHn 3a7a4, OINPENENATh HE3aBUCUMOCTb COOBITUH 1O (opMmyle U 1O
OpraHU3alUH CIIy4alHOTO SKCIEPUMEHTA;

OPUMEHATh M3yYEHHbIE KOMOWHATOPHBIE (OPMYJBI JUJISI EPEUHCICHHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTAapHBIX COOBITHI CIy4yailHOrO OIbITA, PELIEHUs
3a71a4 MO TEOPUU BEPOSTHOCTEM;

CBOOOZHO  ONMEpUPOBATH TMOHATHUSMHU: OWHAPHBIA  CIy4yalHBIA  OMBIT
(ucnblTaHuE), yCIeX W HeyJada, HE3aBHCHMbIE HCIBITAHUS, CEpUs HCIbITAaHUU,
HaXOJUTh BEPOATHOCTH COOBITUI: B CEPUU UCIBITAHU JJO IEPBOr0 yCIexa, B CEpUu
UCIBITAaHUN bepHyJuH, B OMBITE, CBSI3aHHOM CO CITy4alHbIM BEIOOPOM U3 KOHEUHOM
COBOKYITHOCTH;

CBOOOJIHO OIEPHUPOBATH MOHATUSIMH: CIydailHas BEIUYMHA, PaclpeieieHue
BEPOSITHOCTEH, JaMarpaMMa paclpefelieHus, OuHapHas ciaydyallHas BelM4uHa,
reoMeTpruyeckoe, OMHOMUAJILHOE pACIIpEIETICHUE;

ONEpUPOBATh MOHATUSMM: COBMECTHOE PACIPEIECICHUE ABYX CIy4anlHBIX
BEJIMYMH, UCIOJIB30BaTh TA0IMILy COBMECTHOI'O PACIPENEIICHUs ABYX CIy4ahHbIX
BEJIMYMH [UJIS BBIJCICHUS PACHPENCICHUS KaXI0M BEIUYUHBI, ONpPENEIICHUS
HE3aBHUCUMOCTH  CIIyYallHbIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  MOHSATHEM
MaTEMaTUYECKOTO OXKMIAHUS CIy4YallHOM BEJIMYMHBI (pacnpeesieHus), IPUMEHSITh
CBOMCTBA MATEMATHUYECKOTO OKMIAHUSA TMpU PEIIEHWH 3a/]ad, BBIUNCIATH
MaTEMaTUYECKOE OKUJIaHHe OMHOMUAIILHOTO U TE€OMETPUUECKOT0 PaclpeIelIeHHH;
CBOOOJIHO ONEPUPOBATh TMOHATUSAMHU: AHUCIEPCHS, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4YallHOW BEJIMYMHBI, MPUMEHITh CBOMCTBA JMCIEPCUU CIYyYaWHOW BEJIMYMHBI
(pacripeneneHusi) IpU PEUICHUU 3a/ay, BBIYMCIATH AUCHEPCUIO M CTaHIAPTHOE
OTKJIOHEHHE T'€OMETPUUYECKOT0 U OMHOMUAIILHOTO paclpeiesieHuH.

K xonmy 11 kiacca oOyyaronmiicss HAy4YnUTCS:

BBIYKCIISATh BBIOOPOUYHBIE XapaKTEPUCTHKU O JaHHOW BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKU TEHEPAIbHOM COBOKYNMHOCTH JAHHBIX 10  BBIOOPOYHBIM
xapaktepuctukaM. OLEHUBaTh BEPOSTHOCTU COOBITUI U MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKUE TUIIOTES3BI, MTOJIb3YSCh N3YUYEHHBIMU PACIIPEACICHUSIMY,

NPUBOAUTH  TNPUMEPHl  3aJad, [PUBOJAIIMX K  IOKA3aTEIIbHOMY
pacupeneneHuro, 3ajad, NPUBOJAIIMX K HOPMAaJbHOMY PacHpElEIICHMIO.
OmnepupoBaTh MOHATHSAMHU: (PYHKIMS TJIOTHOCTH BEPOSTHOCTH IOKa3aTeNbHOTO
pacnpezaeneHusi, PyHKIUS ITIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacipeieeHus,
(GyHKUMS TJIOTHOCTM W CBOWCTBA HOPMAJIBHOTO paCIpeAesiCHUs ;0NpPEaeisiaTh
K03 DUITMEHT TMHEHHON KOPPETSAIUHU, BEIOOPOUHBIN KOI(PDUIIMEHT KOPPEISIIIH.



TEMATHUYECKOE IIVTAHUPOBAHUE
10 KVIACC

KoanuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne ni/m KourpoJasnsie | Ilpakruyeckue
NPOrpaMMblI Bcero o0pasoBare/bHbIEC
padoThI padoThI pecypeni
1 DNIeMeHThI Teopuu TpadoB 3
5 CrnyyaiiHbl€ OTIBITHI, CITydaiiHble COOBITHS 1 3
BEPOATHOCTU COOBITUI
Onepanuy HaJ MHOKECTBAMU U
3 coOpITusAMU. CIO’KEHUE ¥ YMHOKEHUE 5
BEPOSITHOCTEU. Y CJIOBHASI BEPOSTHOCTb.
He3zaBucumebie coObITHS
4 DneMeHTbl KOMOMHATOPUKU 4 1
Cepuu nocien0BaTeabHbIX UCTIBITAHUM.
5 Ucnpitanus beprymu. CiyqaifHbIi BEIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CrnyvaiiHble BEIMUUHBI U PACIIPEACTICHUS 14 1
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 KUIIACC

Kosaun4yecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kourpoabubie | Ilpakruuyeckue
NMPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
3aKoH OOJBIINX YHUCENT
DJIEMEHThI MaTEMaTHYECKON CTATUCTUKH
HenpepoiBHBIE CiTydaiiHbIE BEJIMUUHBI
3 (pactpenerieHus ), IOKa3aTeIbHOS U 4
HOPMaJIbHOE pacrpeesieHUs
Pacnpenenenue Ilyaccona
CBA3b MEXIY CTy4YallHBIMU BETUYMHAMU
O06o0mIeHre 1 cucTeMaTU3alus 3HaHUH 11 1
OBUIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4eHHsA

DJIEKTPOHHBIE
nupposbie
o0pa3oBare/ibHbIE

pecypchl

I'pad, cBsi3HBIN Tpad, npeacTaBIcHNE
3a/1a4¥ C TIOMOIIBI0 rpada

Crenenb (BaJIEHTHOCTb) BEPLIMHBI.
[Tyte B rpade. Llenu u MUKIBI

I'padbr Ha tockoctu. [epeBo
CIIy4ailHOTO KCIEPUMEHTA

Crny4aiiHble 3KCIIEPUMEHTHI (OTIBITHI) U
cllydaifHble COOBITUS. DJIeMEHTapHbIe
COOBITHS (MCXOIBI)

BeposTHOCTB CitydaitHOTO COOBITHS.
BeposiTHOCTH COOBITHIA B OTIBITAX C
PaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMHU
COOBITHSIMU

BeposTHOCTD ci1ydaifHOTO COOBITHSL.
BeposiTHOCTH COOBITHIA B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMU

[Tepecedenue, 0ObEIMHEHNE MHOKECTB
Y COOBITHI, IPOTHBOTIOIOKHBIC
coObITHs. DopmyIna CIIoKEeHUs
BEPOSATHOCTEU




YcnoBHas BCPOATHOCTD. YMHOKEHHE

8 BeposiTHOcTel. Dopmyrna ycIoBHOM
BEPOSATHOCTHU
VYcnoBHas BEpOSITHOCTh. Y MHOKEHUE

9 BeposiTHOCTeH. DopMmyra yCIOBHOM
BEPOATHOCTHU

10 dopmyia MoTHOU BEPOSTHOCTH

11 ®opwmyna baiteca. HezaBucumele
COOBITHS

12 KomOunaropHoe npaBuio yMHOXKEHHUS.
ITepectanoBkU U dakTOpUa

13 Yucno couerannid. TpeyroabHUK
[Tackans

14 ®opmyna buHoma HproToHa
Konrponbnas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTopuka'
bunapHBI Cily4ailHbIA OIIBIT
(ucpiTaHKE), yCIeX U Heyaya.

16 HezaBucumeie ucneiranus. Cepust
HE3aBUCUMBIX UCTIBITAaHUI 10 TIEPBOTO
ycrexa

17 Cepust HE3aBUCHMBIX UCTIBITAHUH J10
MIEPBOTO ycCIexa

18 Cepusi HE3aBUCUMBIX UCTIBITAHUI
bepnymu

19 CrnyualiHplii BHIOOP U3 KOHEYHOU

COBOKYITHOCTH




20

[TpakTuyeckas pabora c
UCIIOJIb30BAaHUEM IEKTPOHHBIX TaOJIHIL

21

Cnyuaiinas BenuuuHa. Pacnipenenenue
BeposATHOCTEW. J[narpamma
pacrnpeneneHus

22

Onepanuu Haja cy4aiiHBIMU
BennunHamu. [Ipumepsl
pacnipenenenuid. bunapHas cinydaiHas
BCIIMYUHA

23

I'eomerpuueckoe pacrpeneneHue.
bunomuansHOE pacrpeneneHue

24

Marematuyeckoe 0XKUAaHNue
cily4aiiHOU BeU4YrHbI. COBMECTHOE
pacnpeneneHue AByX CiydaiHbIX
BCJIMYHH

25

HesaBucumele ciydailHble BETUYUHBI.
CBoiicTBa MaTeMaTUUECKOT'O
oxumanus. MaremaTnueckoe
OKHJaHue OMHAPHOU C1y4yaHON
BEJINYHMHEI

26

Marematnyeckoe 0XKUAaHNE
reOMETPUYECKOTr0 1 OMHOMHAIILHOTO
pacrpeaeneHuit

27

Hucniepcust u cTraHapTHOE
OTKJIOHEHHUE

28

Jucnepcust OuHapHOW cirydaitHOM
BenM4YMHBL. CBOWMCTBA AUCIIEPCUH




29

Marematuyeckoe 0XKUAaHNE
MIPOM3BENICHUS U AUCTIEPCUS CYMMBI
HE3aBUCUMBIX CIIY4aifHbIX BETUYUH

30

JHucniepcusi OMHOMHAILHOTO
pactipenenenus. [Ipaktuueckas pabota
C MCIOJIb30BaHUEM 3JICKTPOHHBIX
TabMIL

31

Hucniepcust u cTaHIapTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO
pactpenenenus. . [Ipaktuueckas
paboTa ¢ UCnoJIb30BaHUEM
ANEKTPOHHBIX TAOIHUI]

32

O0001IeHne U cucTEMaTH3AIAA 3HAHNUHN

33

Kontponbhas padorta Ne2:
"Ucneiranus bepuymin. Cinyyaiinbie
BEJIMUMHBI U pacrpenencHus"”

34

O0001IeHne U cucTeMaTU3anys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10O
[NPOI'PAMME

34




11 KUIIACC

Ne
n/n

Tema ypoka

KoaunyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnueckue
padoTbI

Jlara
U3y4eHHs

JJIeKTPOHHbIE
uM(ppoBbIe
oOpa3oBare/ibHbIE

pecypchl

HepagenctBo YeOniniena. Teopema
Yeonimesa. Teopema bepnymnu. 3akon
OO0JIBLIINX YUCET

HepasenctBo Yeobnimena. Teopema
YeoOnmmera. Teopema bepuymim. 3akoH
OOJBIIINX YUCEI

HepagenctBo YeObiniena. Teopema
Yeobpimera. Teopema beprynnu. 3akoH
OOJIBIIINX YUCET

Br16opouHbIit METO HicceJ0BaHU

[IpakTuueckas pabota c
UCIOJb30BAaHUEM DJIEKTPOHHBIX TaOIUI]

['enepanbHas COBOKYIIHOCTb U
cily4yaiiHasi BbIOOpKa. 3HaKOMCTBO €
BbIOOPOYHBIMH XapaKTEPUCTUKAMHU.
OreHKa CpeJHETO U TUCTIEPCUH
reHepabHOM COBOKYITHOCTH € IOMOIIBIO
BbIOOPOYHBIX XapaKTEPUCTUK

['enepanbHas COBOKYIIHOCTb U
cilyyaiiHasi BbIOOpKa. 3HaKOMCTBO €
BbIOOPOYHBIMH XapaKTEPUCTUKAMH.
OneHKka cpeJHEero U TUCIIePCUH




reHepaIbHON COBOKYITHOCTU C IIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTUK

OneHrBaHME BEPOSITHOCTEHN COOBITHI MO
BBIOOpKE

Craructuyeckas runoresa. [Iposepka
MPOCTEHUIIINX TUTIOTE3 C TOMOIIIBIO
CBOMCTB U3YUYEHHBIX pacrnpeaesieHun

10

Craructuyeckas runoresa. [IpoBepka
MIPOCTEHUIINX TUIIOTE3 € MTOMOILBIO
CBOMCTB U3Y4YCHHBIX PaclpeIeIeHun

11

[IpakTuueckas pabota c
UCIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIHI]

12

[Ipumepsl HEMPEPBIBHBIX CYYAUHBIX
BCIIMYUH. (DYHKIII/ISI IJIOTHOCTHU
BEPOSITHOCTU

13

PaBHoMepHoe pacnipenenenue. [Ipumepst
3aja4, MPUBOISAIINX K TOKA3aTEIIbHOMY U
K HOpMaJIbHOMY pacipeeIeHUsIM

14

cDyHKI_[I/ISI IJIOTHOCTH BCPOATHOCTU
IMMOKa3aTCJIbHOT'O paCclpCaACICHUA

15

CDYHKI_[I/ISI IJIOTHOCTH BCPOATHOCTU
HOPMAJIBHOI'O pacCpeaciaiCHusa

16

ITocnemoBaTeTbHOCTE OJMHOYHBIX
HE3aBUCUMBIX coObITH. [TprMep 3amaun,
MPUBOJIALLEN K PACIPEAECICHUIO
ITyaccona

17

[IpakTrueckas padoTa ¢
MCIIOJTb30BAHUEM DJICKTPOHHBIX TaOIHUIY




KoBapuanus nByx ciay4aiiHbIX BEJTHUUH.

18 Koaddumment koppensiun

19 CoBMecTHbIE HAOTIOACHHS IBYX BEIUUHH

20 Bri6opounslit k03 duiment
KOppesiuu

21 Paznuuue Mexy TMHEHHOMN CBS3bIO U
MPUYUHHO-CIIEICTBEHHON CBSA3BIO

22 Jluneitnas perpeccust

23 [TpakTuyeckas pabora c
HCIIOJTb30BAaHUEM DJICKTPOHHBIX TaOIHUI]
[IpencraBienue JaHHBIX C TOMOIIBIO

24 Ta0JIHI] ¥ TUarpaMm, OmHcaTeIbHas
CTaTUCTHKA

o5 OMBITH ¢ pAaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMU

26 Brruucienne BeposiTHOCTEH COOBITHI C
npuMeHeHueM Gopmyi
Boruncnenue BepoITHOCTEN COOBITHI C

97 pUMEHEHHEM TpapUIecKuX METOJIOB:
KOOpAMHATHAA NpsMasi, JepeBo,
auarpamma Jisiepa

28 CrnyyaiiHble BEJIMYMHBI U PACIIPENEICHUS

29 MaremaTH4eCcKoe OKHIAHUE CITy4YalHOU
BEJIMYMHBI

30 MaremaTudeckoe 0)XKMIaHuEe CIy4aiHON
BEJIMYMHBI

31 KonTponbHas pabota: "BeposaTHocTs u

crarucrtuka"




32

Brruncnenne BepoITHOCTEH COOBITHI C
npuMeHeHueM Gopmys U rpaguueckux
METO/IOB

33

Brruncnenue BeposiTHOCTEN COOBITHH C
npuMeHeHneM GopMyil u rpaduaecKux
METOJI0B

34

Ciy4aitHble BEJIMYMHBI U
pacnpenenenusi. MaremMarnyeckoe
O0XKUJAHUE CIYYalHOW BETUYUHBI

OBILEE KOJIMYECTBO YACOB I10O
[NPOI'PAMME

34







HNPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHOW ITPOT'PAMMBI

10 KVTIACC
Kon .
IIpoBepsieMble MpexMeTHbIE Pe3y/abTAThl 0CBOCHUSI OCHOBHOM
NMpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CPpeAHero 001ero 00pa3oBanusi
pe3yjabrara
6 Teopust BEpOATHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOIHIIBI U TUATPAMMBI
6.2 OnepupoBaTh TOHITHSIMH: CcpenHee apudmMeTrudeckoe, MeaHaHa,
' HauOoJibllIee, HAMMEHbBIIIEE 3HAYCHHE, Pa3MaX MAaCCHBA YHCIOBBIX TAHHBIX
OmnepupoBath MOHATHAME: CIyYaHBIN YKCIIEPUMEHT (OIBIT) U CIy4aifHOE
coOBITHE, 3JEMEHTapHOE COObITHE (PIEMEHTApHBI HCXOJ) CIy4aiHOTrO
6.3 OTBITA; HAXOJUTh BEPOSITHOCTU B OIBITAaX C PaBHOBO3MOXXHBIMH
CIIy4aiiHBIMH COOBITUSIMH, HAXOIUTh U CPABHUBATH BEPOSITHOCTU COOBITUH
B U3YyUYEHHBIX CIy4alHBIX SKCIIEPUMEHTAX
Haxomute u dopmynupoBaTh COOBITHS: IEepecedeHHe U OObeIUHEHUE
6.4 JTAHHBIX COOBITHH, COOBITHE, TMPOTHBOIOJIOXKHOE MAHHOMY COOBITHIO;
' MOJIb30BaThCA  JauarpaMmMaMu  OJisiepa  ©u (QOpPMYJIOH  CIOKEHUSA
BEPOSITHOCTEN NP PEIICHUH 3a7a4
OnepupoBarh MOHATUSAMH: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMBbIE
6.5 COOBITHS; HaXOJUTh BEPOSTHOCTU C MOMOIIBIO MpaBUIa YMHOXKEHUS, C
MIOMOIIBIO J€PEBA CIY4alHOIO OIBITA
6.6 [IpuMeHaTh KOMOMHATOPHOE TPABUIIO YMHOXEHUS MPU PEIICHUN 3a/1a4
OrnepupoBaTh MOHSITHSAMU: UCIIBITAHUE, HE3aBUCUMBIE WCIIBITAHUS, CEPUS
6.7 WCIBITAaHUH, yCclieX U HeyJaua; HaXOJAUTh BEPOATHOCTU COOBITUH B CEpHUH
' HE3aBUCUMBIX HMCHBITAHUNA JO MEPBOr0 yCHexXa, HaAXOAUTh BEPOSTHOCTH
coOBITHI B cepur HcTibITaHUuM bepryrm
6.8 OnepupoBaTh TMOHATUSAMH: CllydailHas BEJTWYMHA, paclpelesieHue
' BEPOSITHOCTEW, TMarpaMMa pacrpeesieHus
11 KUIIACC
Kon .
IIpoBepsieMblie nMpeaMeTHbIE Pe3yJabTAThl 0CBOCHHSI OCHOBHOI
NpoBepseMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeiHero o01ero 00pa3oBaHusA
pe3yJbrara
5 Teopust BEpOSITHOCTEN U CTaTUCTHUKA
51 CpaBHUBaTh  BEpPOSITHOCTM  3HAYCHUM  CIy4allHOW  BEITUYMHBINO

pacnpeaciiCHUI0 Wik € IOMOLIBIO JUarpaMmm




OnepupoBaTh TOHATHEM MATEMAaTUYECKOTO OXHUIAHUS, MPUBOJIUTH
MIPUMEpPHI TOTO, KaK MPUMEHSETCS MaTeMaTHYeCcKoe 0XKHUJIaHUe CIy4JaitHOH

52 BEJIMYMHBI, HAXOAUTh MAaTEMAaTHYECKOe OXUAAHWE 110 JaHHOMY
pacnpeseneHuio

5.3 WmeTpb npencraBieHne o 3aKoHe OOJBIINX YHCe

5.4 Hmets npenicraBieHre 0 HOPMAJIbHOM PaCIpeeICHUN




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUNA

Teopust BEpOATHOCTEN U CTaTUCTHKA

6.1

[IpencraBnenne HaHHBIX C M[oMomIpl0 Tabmuiy u  guarpamm.  CpenHee
apudmerndeckoe, MeauaHa, HauOOJNbIee W HAUMEHbIIEE 3HAUCHUS, pa3Max,
JTUCTIEPCHSI ¥ CTAaHIAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnyuaiiHbple HSKCIEPUMEHTHI (OIBITHI) W CIy4ailHble COOBITHS. DJIEMEHTapHBIE
coOpiTust (Mcxonbl). BeposTHOCTH chny4ailHOTO coObITHA. BIWM30CTH YaCTOTHIM
BEPOSATHOCTU CcOOBITHI. CiydaifHbIe OMBITHI C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMH
coObITUSIMU. BeposTHOCTH COOBITHII B OMBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMU

6.3

Omnepanu  Haj COOBITUSIMH: TIepeceueHHe, OObEIMHEHHE, MPOTHUBOIOJIOKHBIC
coObITHA. [Inarpammel Ditiepa. @opmyiia CI0KEHHUS BEPOSTHOCTEH

6.4

VYcnoBHass  BEpPOSATHOCTb. YMHOMXKEHHME  BEPOSATHOCTEH. [JlepeBo  CilydalHOro
skcnepuMenTa. dopmyrsa mojHO#M BepoaTHOCTH. He3aBucumblie COOBITHS

6.5

Kombunaropnoe mpaBmio ymHOXeHus. [lepectaHoBku u ¢akropuan. Yucio
covyeranuid. Tpeyronbauk Ilackans. @opmyna 6uHoma Herotona

6.6

bunapuplii ciaydaliHbIi ONBIT (MCHBITAaHME), ycleX M Heygada. HesaBucumble
ucnbiTanuss. Cepust HE3aBUCHMBIX HCHBITaHMM [0 1nieporo ycmexa. Cepus
HE3aBUCHUMBIX UCTIbITaHUN bepHyu

6.7

CrnyyqaiiHas BenuuuHa. Pacnipenenenue BepositHocTed. [luarpamma pacrpenesneHus.
[Ipumeps! pacnipenienneHnii, B TOM YUCII€ TEOMETPUUECKOEN OMHOMUAIIBHOE

11 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUA

Teopust BEpOSATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKU CIYyYalHBIX BEJIMYMH: MATEMaTHYECKOE OXKHJIaHUE,
JIMCTIEPCUS U CTaHAAPTHOE OTKJIOHEHHUE. [IpruMepbl NprUMEHEHHUsSI MAaTEMaTUYECKOTO
0’XKUJAHUSA, B TOM YHUCJE B 3a/Ja4ax U3 MOBCEIHEBHOW >KM3HH. MareMarnueckoe
OXXHJaHWEe OWHAPHOU CIydyallHOW BEMTUYMHBI. MaTreMaTH4ecKoe OXKHIAHUE CYMMBbI
CIIy4alHBIX BEJIMYMH. MaTemMaTuuecKkoe OKUJaHUE U TUCIIEPCUSI T€OMETPUUYECKOTO
¥ OMHOMUAIILHOTO pacipe/eseHui

5.2

3aKkoH OOJIBIINX YKCET M €ro poJib B HayKe, Mpupoje U obiiecTBe. BriOopouHbIii
METO/]I UCCIAEA0BAHUI




5.3

[Ipumepsl  HENpepBIBHBIX  CIy4yalHBIX BeNWYWH. [loHSATHE O TUIOTHOCTH
pacnipeneneHus. 3aaun, IPUBOASIINE K HOpMAIbHOMY pacnpenenenuro. [lonstue
0 HOPMAaJIbHOM pacipeesieHuu




MPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUSI

Kon IIpoBepsieMble TPpeOOBAHUS K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHUSA
NpoBEpPsAEMOro OCHOBHOI1 00pa30BaTeJIbHOM NPOIrPAMMBI CpPeIHEro oouero
TpeOoOBaHMs o0pa3zoBaHust

Bnanenne merogaMu J0Ka3aTeNbCTB, aNTOPUTMAaMU DPELICHHS 3ajady;
yMeHHe (OpMYIHPOBaTh W OIEPHPOBATH MOHATHUSMH: OIpeeTeHHE,
aKcuoMma, Teopema, CIIeACTBUE, CBOWCTBO, MPU3HAK, OKA3aTebCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKH; IPUMEHATh UX; YMEHUE (GOPMYITUPOBATH
o0paTHOE M TPOTUBOIOJIOKHOE YTBEP)KJICHHE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPHMEPHI, HCIIOIB30BaTh METOJ MaTeMaTUYeCKOW WHIYKINH;
NPOBOANTH JOKA3aTENbHBIE PACCYXKACHHWS TPH PpEIICHWH 3ajad,
1 OLICHWBATh  JIOTUYECKYIO IPAaBWIBHOCTh  PAaCCYKACHHUH;  yMEHHE
OTIEPUPOBATh TOHSATHSIMH: MHOKECTBO, TOJMHOYKECTBO, OTEpAIUU Ha
MHOXECTBAMH;, YMEHHE HCHOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN
ammapar JJIsl ONMCAaHHS PEATbHBIX MPOLECCOB U SBJICHUH U TP PEIICHUH
3ama4, B TOM 4UHCIE€ U3 JPYrUX Y4eOHBIX IPEIMETOB; YMEHHUE
OTIEpUPOBaTh MOHATHAMHU: Tpad, CBA3HBIN rpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OINHWCHIBATh Tpadpl Pa3IUIHBIMH

crioco0amMu; NCIOJIb30BaTh Ipadbl PU PELICHUN 3314

YMmenne ONCpUPOBATL NOHATUAMU: HATYPAJIBbHOC YHCIIO, LCJIO0C YUCIIO,
CTCIICHb C ICJIBIM MOKAa3aTCJIeM, KOPCHb HaTypaJIbHOfI CTCIICHU, CTCIICHb
C paurOHAJIbHBIM I10Ka3aTciIeEM, CTCIICHb C HeﬁCTBHTCHBHBIM
MoKasareneM, Jorapudm duciaa, CHHYC, KOCHHYC W  TaHTEHC
MPOU3BOJIBHOTO YHWCJA, OCTaTOK MO MOJIYJI0, PAalMOHAIbHOE YHCIIO,
UppalMOHATIbHOE  YHUCIO,  MHOXKECTBA  HATYpPAIbHBIX,  IEJbIX,
2 palMOHATBHBIX, JCHCTBUTEILHBIX YHUCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKH JISIMMOCTH, HAUMEHBIINH OOLIUI NEeIUTENb U HAauMCEHBIICE
o0Iee KpaTHOE, aropuT™M EBKIIMIA TIpU pelieHny 3aa4; 3HAKOMCTBO C
PasiInuHbIMHU IIO3UIITMOHHBIMHU CUcCreMamMu CUUCJICHUA YMCHUC
BBINOJIHATh BBIYMCIICHUE 3HAYCHUH W TPeoOpa3oBaHMs BBIPAKCHHU CO
CTeNeHsAMU W Jorapudmamu, npeoOpazoBaHus APOOHO-PANMOHATBHBIX

Bblpa}KeHHﬁ; YMCHHUE OICPpHUPOBATH IMOHATHUAMU: IMOCICA0OBATCIIBHOCTD,




apugmMeTnyecKas IporpeccHsi, reOMeTpruIecKasi Iporpeccus, 6eCKOHEYHO
yObIBatoIlasi ~ reoMeTpuyeckas  Hporpeccusi;  yMEHUEe  3ajaBaThb
M0CJIE0BATEILHOCTH, B TOM YHUCIIE C TOMOUIbIO PEKYPPEHTHBIX (OPMYII;
YMEHHUE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOYJIb U apryMEHT KOMIUIEKCHOTO uucia, Gopma
3allMCH KOMIUIEKCHBIX yHucell (reoMeTpudecKas, TPUrOHOMEeTpudecKas U
anreOpanyeckas); yMeTh NPOU3BOJUTH apU(PMETHUECKUE NEHCTBUA C
KOMIUIEKCHBIMU ~ YMCJaMH; MNPHUBOJUTH IPUMEPHI  HCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEN; ONEPUPOBaTh NOHATHAMHU: MaTpuma 2x2 m 3x3,

OIpeaACINTCIIb MaTPUIIbI, FGOMeTpI/ILIeCKI/Iﬁ CMBICIT OIIPECACITUTEIIA

YMeHne onepupoBaTh MOHATHAMU: PALMOHAIBHBIC, WPPALMOHAIBHBIC,
MoKa3aTesbHble, CTEIECHHbIE, JorapuMuUueckue, TPUTOHOMETPUYECKHUE
YPaBHEHMS U HEPABCHCTBA, HUX CHUCTEMbI; YMEHHUE OIIEpUPOBATH
MOHATUSMH: TOXKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YPABHEHUNM UM HEPABEHCTB, PAaBHOCUIBLHOCTb
YPaBHCHHMI, HEPABCHCTB M CHUCTEM; YMEHHE pEIIaThb YpPaBHEHHS,
HEPAaBEHCTBA M CUCTEMBI C IIOMOIUBIO Pa3iIUYHBIX INPUEMOB; PEIIATH
YPaBHCHMS, HEPABEHCTBA M CHUCTEMBl C I1ApaMETPOM; IIPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUI PELIECHUS MAaTeMaTHYECKUX

3aJlad 1 3a1a4 U3 pas3JIMIHbIX obnacreit HAaYyYKH U peaanoﬁ KHU3HHU

YMeHue omnepupoBarh MHOHATUSAMM: (QYHKLUS, YETHOCTb (QYHKLUH,
MEePUOANYHOCTh (DYHKLMHU, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
(byHKIMH, dKCTpeMyM (YHKIMHU, HauOoJIblllee U HAUMEHbIIIee 3HAUCHUS
(GYHKIMM Ha IPOMEXYTKE, HENPepbIBHAsL (PYHKLIMS, ACUMIITOTHI Irpaduka
(GyHKIUM, TIepBasg U BTOpasi MPOU3BOAHAS (YHKIUH, T€OMETPHUUECKUI U
(GU3MYeCKUil CMBICT TPOM3BOTHOW, NepBOOOpasHas, ONpeAeIEHHBINA
WHTETPAJI; YMEHUE HAXOAUTh AaCHUMMOTOTHI Tpaduka (YHKIHMH; yMEHHE
BBIUUCISATh TPOU3BOAHBIE CYMMBI, IPOU3BEAEHHUS, YAacCTHOTO H
KOMIO3MIMU (YHKIUI, HAXOAUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIUM; YMEHHE HaXOIUTh IMPOU3BOJIHBIE IJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOIb30BaTh IMPOU3BOAHYIO [UIS HCCIEAOBaHUS (QYHKIIHIA,
HaXoJuTh HauOOJIbLIME W HaUMEHbIINE 3HaueHHUs (YHKIMHA; CTPOUTH
rpaMKi MHOTOYJICHOB C MCIOJb30BAHUEM arlapara MaTeMaTH4yeCcKOro
aHalu3a; TPUMEHATh IPOU3BOJHYIO ISl HAXO0XKICHHUS HaAWIYy4dlIEro
pelleHusl B NPUKIAJHBIX, B TOM YHUCIE COLUAIBHO-DKOHOMHUYECKUX U

(bu3MYecKUX 3aa4ax; HaXOAUTh TUIOMAAN U 00bEMBI (PUTYP C TTOMOIIBIO




HUHTCIrpalia; MPUBOAUTL NPUMEPBI MATEMATUYCCKOI'0 MOJACIIMPOBAHUA C

NoMOIIbI0 TU(depeHInaNbHBIX YpaBHEHUH

YMeHue omnepupoBaTh TMOHATHUAMH: Tpaduk GyHKIUHA, oOOpaTHas
GyHKIUA, KOMIO3ULMS (DyHKUMH, JUHEHHas (QYHKIUs, KBaJpaTU4Has
(byHKIIUA, parmoHaIbHas GbyHKIHSA, CTETICHHAs byHKIHS,
TPUTOHOMETpUYECKHE  (QYHKIMH, OOpaTHblE TPUTOHOMETPUUECKHE
GbyHKIMM, TOKa3aTeabHas W Jorapudmuueckas QYHKIUHM, yMEHUE
CTpOUTH TpaUKN H3y4EHHBIX (PYHKUHMMN, BBINOIHITH MPEeoOpa3oBaHUS
rpaukoB (PYHKIHIA, UCTIOIB30BATh TPAPUKH TSI U3YUEHHUS TPOIIECCOB U
3aBHCHMOCTEM, IPU PEUIEHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U
3aJ1a4 U3 peajJbHOU >KU3HU; BhIpakaTh (POPMYJIaMU 3aBUCUMOCTU MEX]Y
BEJIMYMHAMU; UCTIOJIb30BATh CBOMCTBA M rpaMKy (PYHKIMI A7 pereHus
ypaBHEHUH, HEPaBEHCTB M 3aJady C IapamMeTpaMu; H300paxarb Ha
KOOPAMHATHOM IUIOCKOCTU MHOKECTBA PELICHUM YPaBHEHUN, HEPABEHCTB

1 UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJauyd Pa3HBIX TUIIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, JJOJM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33aJa4i U3 00JacTH yrpaBieHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBJISTh BBIPAKEHUS, ypaBHEHMs, HEPABEHCTBA U MX
CUCTEMbI 10 YCIOBHMIO 33Jayd, HCCJIEIOBaTh IOJYYEHHOE DPELICHHE U
OLICHMBATh MPaBIONOJO0OHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIHPOBAThH
pealbHBbIE CUTYaIlMM Ha S3bIKE MATEMAaTHKU; COCTABISITH BBIPAKCHHUS,
ypaBHEHUSI, HEpPaBEHCTBA W MX CHCTEMBI 10 YCIOBHUIO 3a/1ayH,
UCCIIEZIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM armapara

anreOpbl, MHTEPIPETUPOBATH MOTYYECHHBIA PE3yIbTaT

YMeHHe ornepupoBaTh MOHATHAMU: CpeiHee apupMeTHIeCcKoe, Merana,
HaI/I6OJIBH_Ie€ W HAUMCHBIIICC 3HAYCHU A, pa3Max, AUCIICPCUA, CTAHAAPTHOC
OTKJIOHEHHE YUCIIOBOTO HabOpa; yMEHUEe W3BIIEKAaTh, HHTEPIPETUPOBATD
nH(pOpMAITUIO, MPEACTABICHHYIO B TAOIUIAX, HA qUarpammax, rpagukax,
OTpaXarolL[yI0 CBOMCTBA pealbHBIX MPOLIECCOB U SABJICHUI; MPEICTABIATh
nHbOpMaAIUI0 C TIOMOINBbIO TaONWIl H JAMarpaMM; HCCIeA0BaTh
CTaTUCTHYECKHE JAaHHbIE, B TOM YHWCJIE C MpPUMEHEHHEeM TIpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; TpauyecKH UCCIE0BATh COBMECTHBIE
HaOJNIOJICHUS C TIOMOINBIO JMAarpaMM pacCeWBaHMsl W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh IMOHATUAMH: CIYYaWHBIA OIBIT WU CIy4alHOE
COOBITHE, BEPOSATHOCTH CIY4aHOTO COOBITHS, YMEHUE BBIYHUCIATH
BEPOSITHOCTh C HCHOJb30BaHUEM TpapUUECKUX METOJI0B; MPUMEHATH
(hOpMYITBI CITOKCHHMS U YMHOXEHUS BEPOSTHOCTEH, (OpMYIy IOTHOU
BeposiTHOCTH, popmyny bepHymn, komOuHaTOpHBIE (PAKTHI B GOPMYITHI;
OIICHMBATh BEPOSITHOCTH pPEAbHBIX COOBITHH; YMEHHE OINEpPHpPOBaTh
MOHATUSIMM: CIIydailHas BEJIMYMHA, pACHpEeNICHHEe BEPOSITHOCTEH,
MaTeMaTHYeCKoe OXXHUIAHUE, TUCIEPCHUS W CTAHIAPTHOE OTKJIOHEHHE
CIydailHOM BeMWYHMHBI, (YHKIIUA PACTIPEACIICHUSS W  TUIOTHOCTH
PaBHOMEPHOIO, MOKAa3aTEJIbHOTO W HOPMAJIBHOIO PacCHpeaesICHHI;
YMEHUE UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN IS
pelieHust 3a7ad; 3HAKOMCTBO C TIOHSATHSMHU: 3aKOH OOJIBIIUX YHCEN,
METOJIbI BBIOOPOUHBIX HCCIEIOBAHUN; YMEHHE MPUBOJIUTH MPUMEPHI
MPOSIBIICHUS. 3aKOHA OOJBIIMX YHCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBJIEHUSAX; YMEHUE ONEPUPOBATH MOHITUAMU: COYETAHUE, ITIEPECTAHOBKA,
YHCII0O COYETAHWW, YHUCIIO MEepecTaHOBOK; OmMHOM HproTOHA; ymeHue
MPUMEHATh KOMOWHATOPHBIE (DaKThI U PACCYKACHUS TSl PELICHUs 3aa4;
OlLICHUBAaTh BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOJCIIb U UHTCPIPECTUPOBATDH HOHy‘ICHHLIfI pe3yIbTaT

YMeHue omnepupoBaTh IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IUIOCKUW yroJ,
JIBYTPAHHBIM Yroj, TPEXIPAHHBIA YrOJ, CKPEIIMBAKOLIUECS IPSIMBIE,
MapauIeIbHOCTh U MEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXIy NPSMBIMH, YTroJl MEXIy MPSMOM MU IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXY
MPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHUE UCIIOIb30BaTh IPU
peleHny 3a/1a4 M3y4eHHbIE (aKThl U TEOPEMBI IUIAHUMETPUHU; YMEHHE
OLIEHMBATh  pa3Mepbl OOBEKTOB  OKPYKAIOIIETO MHUpA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TMOMOIIBI0 T€OMETPUUYECKUX IOHATHH H

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3a1a4U
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YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAAL (QUTYpbl, 00BEM (UTYpHI,
MHOTOTPaHHHUK, NPABUIBHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPaHHUKA,
Ky0, Tapajienenuiesn, Npu3Ma, NUpamuaa, (GUrypa ¥ TOBEPXHOCTh
BpallleHusl, UWIMHIP, KOHYC, map, cdepa, miomiaas cdepsl, MIOMIAIb
MOBEPXHOCTH NHPaMU[bI, NPU3MBI, KOHYCa, MWIMHIpA, 00BEM Kyoa,

MIpsAMOYTOJIBHOI'O IapaJuiCiacnuineaa, nmupaMuabl, IIPU3MBbl, HUIWHApPA,




KOHyca, IlIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHyca M LIMIUHIpA,
NapajuleJIbHble OCH WM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTD,
Kacaromasicst cepbl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAHHUKH, GUTYpPHI U TIOBEPXHOCTH
BpALIEHUS, UX CEYEHUS], B TOM YHUCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA T€OMETPUUECKUX (PUTYP, CAaMOCTOATEIHHO
(hopMyIHpPOBATH ONpEAETIeHNs U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBax U MPHU3HAKaX reoMeTpHuecKux ¢Guryp, o00CHOBBIBATh WU
ONpoBeprarh HX; YMEHHE MPOBOJAUTH KiIaccupuKaiuoo ¢GUryp 1o
Pa3NUYHBIM TPU3HAKaM, BBITIOIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHEIE

MOCTPOCHHS
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YMeHue onepupoBarb NOHATUAMH: JIBUIKCHHUC B IIPOCTPAHCTBC,
HapaHHCHBHLIﬁ MNEpeHOC, CUMMCTPUA Ha IIJIOCKOCTU U B IIPOCTPAHCTBC,
MOBOPOT, NpeoOpazoBaHME TM0A00MA, TNOAOOHBIE (QUIYpBL;, YyMEHHE
pacrio3HaBaTh paBHbIE M MOA0OHBIE (UTYpH, B TOM YHCJIE B HPUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOIb30BaTh I'€OMETPHUYECKHE OTHOLICHUS
IIPU PEIICHHUH 33/1a4; HAXOAUTh T€OMETPHUYECKHIE BENYMHBI (JUIMHA, YTOJ,
II0IaAb, 00BEM) IIPU PELICHNH 33/1a4 U3 IPYTUX Y4eOHbIX IPEAMETOB U
U3 peabHOM XM3HU; YMEHHE BBIYUCISATH T'€OMETPHUUCCKHE BEINYMHBI
(umHa, yroi, IUIOMAgb, OOBEM, IUIOLIAJb IOBEPXHOCTH), HCIIONB3YS
n3y4eHHbIe (DOPMYIBI U METOABI, B TOM YHMCIIE: IUIOMAIb TOBEPXHOCTH
UpaMUbl, PU3MBI, KOHYyCA, IIINHAPA, IUI0MWaab cdepbl; 00bEM Kyoda,
MIpAMOYTOJIbHOTO IMapauICICIUIICaa, MIHPaMUJbl, IIPU3MbI, HHUJIWHAPA,

KOHYCa, IIIapa; yMEHHE HaXOIUTh OTHOIIEHHE 00HEMOB MOAOOHBIX (PHUTYp
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YMmenne ONCPHUPOBATH MMOHATHUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAMHATHI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, Pa3joKEHUE BEKTOpa Mo 0asucy,
CKQJISIPHOE TPOU3BEIICHUE, BEKTOPHOE TPOU3BEICHUE, YroJll MEXIy
BEKTOpAaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METO/]
JUIL PELICHUS TEOMETPHUYSCKMX 3a]ady W 3a1ad JPYTuX Y4eOHBIX

MPEAMETOB
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YMeHue BbIOMpaTh MOAXOJAIIMH METOA I pelIeHUs 3ajauu;
MMOHUMaHWE 3HAYMMOCTH MaTE€MaTUKH B M3YUYCHHH MPUPOIHBIX H
OOIIIECTBEHHBIX TPOIECCOB U  SIBJICHWH; yMEHHE paclo3HaBaTh

IIPOABJICHUEC 3aKOHOB MATEMATHKU B HCKYCCTBC, YMCHHC IIPUBOAUTH




NNpUMEPbl  MAaTECMATHYCCKUX

MaTeMaTH4eCKOoi HayKHn

OTKPBITUHA  POCCUHCKOM M  MHUPOBOU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D

IO MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 Yucna v BEIYUCICHUS

1.1 HarypanbHbie u niensie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCeT

12 Pammonanenpie uncna. OOBIKHOBEHHBIE M JICCATUYHBIC JpOOW, TPOICHTHI,
' OECKOHEYHbIE TEPUOINUYECKHE IPOOH

13 ApudmeTnueckuil KOpeHb HaTypalibHOM creneHu. JledcTBUS ¢ apupMETHIECKUMHU
' KOPHSIMU HAaTypaJlbHOW CTETICHH

14 Crenenp ¢ mnenbiM mokazareneM. CTemeHb C palMOHAIBHBIM ITOKa3aTeNeM.
' CBoiicTBa cTeneHu

15 CuHyC, KOCHHYC M TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yncna. JlecaTHUHBIC U HaTypaJbHbIE JOrapu(MbI

JelicTBuTenbHble uncia. ApupMETHYECKHE Omepaluu ¢ JIeUCTBUTEIbHBIMU
1.7 yucinamu. [lpuOmmkE€HHBIE BBIYMCICHUS, NpPaBWIIA OKPYIJICHHS, TNPHKUAKA WU
OLICHKA Pe3yJIbTaTa BbIYM CICHUN

1.8 [TpeoOpa3oBaHue BbIpaXEHUI

1.9 KomrutekcHble uncia
2 VpaBHEHHUS U HEPABEHCTBA

2.1 Llenbie u 1pOOHO-pAIIMOHATIEHBIE YPABHEHHSI

2.2 WppanuoHaabHbIe YpaBHECHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapupMUIECKUe ypaBHEHUS

2.5 Lenbie u ApoOHO-paAIIOHATIEHBIE HEPABEHCTBA

2.6 HppaimoHaabHbIe HEPABEHCTBA

2.7 [Toka3zarenbpHbIC U JTOTapUPMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpruveckre HepaBeHCTBA

2.9 Cucrembl U COBOKYTHOCTU ypaBHEHUI 1 HEPABEHCTB

2.10 | VYpaBHeHwus, HEpaBEHCTBA U CHCTEMBI C TTApAMETPaMU

2.11 Marpuua cucremsl JIMHEHHBIX ypaBHeHUH. OnpenenuTesib MaTpULlbl
3 OyHK1IMU U TpaduKu




®Oynknus, crnocodsl 3ananus QyHkiuu. ['padux ¢yHkuuu. B3anmHo obOparHble

3 ¢bynkiun. YérHble 1 HeuéTHbIe QyHKUMU. [lepuoauueckue GpyHKIMMN
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHMM ¢yHkumu. Hynmu QyHKImm.
3.9 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcumyMbl U1 MUHMMYMBI QyHKIMH. HamOonbliee W HauMeHbIIee 3HAUYEHUE
(GYHKIIMU Ha IPOMEXKYTKE
33 CrenenHast (pyHKIMSI ¢ HATypalbHBIM M IIeNbIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTENeHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U Tpaduku
3.5 [TokazarenpHas u norapudmudeckas GyHKIIMH, ©X CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢(ynkuuid. CpoiicTBa (QyHKUUH,
' HENpPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS TOCIEI0BATEILHOCTEH
3.8 ApudmeTrueckas ¥ reomeTprueckas nmporpeccun. @opmyria CI0KHBIX MPOIEHTOB
4 Havana maremaTuueckoro aHaiausa
4.1 [TpouzBonnast GpyHkimu. [Ipon3BoaHbIE IIeMEHTAPHBIX QYHKIUH
[IpuMeHneHrne MPOW3BOJHOW K HCCIEIOBaHUIO (YHKIIMA HA MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxokeHre HauboIbIIero 1 HAaMMEHbIIETo 3HaUeHUs (PYHKLUU Ha
OTpE3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHosxecTBa U JIOTHKa
5.1 MHosecTBO, onepanuy HajJl MHOKecTBaMu. J(narpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OmnwucarenpHas CTaTUCTUKA
6.2 BepostHocTb
6.3 Komb6unaropuka
7 Ceomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [TpsiMble U IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v IOBEPXHOCTH BPAIEHHS
7.5 KoopauHatbel 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

METOAUYECKHUE MATEPHAJIbI JIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






