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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc « BeposiTHOCTh M CTaTUCTUKA» YIIIYOJIEHHOTO YPOBHS SBIISIETCS
MPOJOJDKEHUEM M PA3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca yriyOJE€HHOTO
YPOBHSI Ha YPOBHE CpeHero o0I1ero oopazoBanus. YUeOHbINH Kypc MpeaHa3HaueH
U1 OPMHUPOBAHUS Y OOYYAIOIMUXCA CTATUCTHUYECKON KYJNbTYphl U TMOHUMAHMS
pPOJIM TEOPUH BEPOSTHOCTENM KAaK MAaTeMAaTHYECKOI0 MHCTPYMEHTA I U3Yy4YEHUS
CIIy4alHBIX COOBITHH, BEJIMUMH U TIpolieccoB. [Ipu nu3ydennu kypca odoramarrcs
Ope/ICTaBlIeHUs 00yYarouIMXxcsi O METOJaX HCCIEeIOBaHUS HM3MEHYMBOTO MUpA,
pa3BUBAETCS NMOHMMAHHE 3HAYMMOCTH M OOUIHOCTH MAaTEMaTUYECKUX METOJOB
NO3HAHMS KaK HEOThEMJIEMON YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MUPOBO33PEHUS.

CopnepxaHue y4eOHOro Kypca HalpaBJ€HO Ha 3aKpelyieHue 3HaHUM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE MPEJCTABICHUM O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATHYECKUX MOJAECIIAX, UCTIOIb3YEMBIX
JUTSL OTIICAHMS aHTPOMIOMETPUUECKHUX U IEMOTpapUUeCKUX BEIHMUKH, TOTPEITHOCTEH
B pa3JIMYHbIE POJAa UBMEPEHUSX, JIIUTEIHLHOCTH 0€30TKa3HON PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. Y YeOHbIN
Kypc sBiseTcss 0a30i JUIsi OCBOEHHUS BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOMMBIX CIEIHATIMCTaM HE TOJIbKO MHXEHEPHBIX CIICIHMATIbHOCTEH, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, ITOCKOJIBKY COBPEMEHHBIE OOIIIECTBEHHbBIE HAYKH
B 3HAUUTEIBHOM MeEpe WCHOJB3YIOT ammapaT aHajiu3a OOJIBIIUX JaHHBIX.
[lenTpasibHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYKJICHHE 3aKOHA OOJBIIUX
gucenl — (YHIAMEHTaJIbHOTO 3aKOHA TMPHUPOJBI, HMEIONIETO MaTEeMaTHUYECKYIO
dbopmanuzanuio.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTUKa» HA YriayOJEHHOM YpPOBHE BBIIEIEHBI OCHOBHBIC
conepkarenbubie TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTH» U «CiydaiiHbIC
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMHMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTEeMaTHUYEeCKUX Y4eOHBIX
KYpCOB.

Conepxanue nuHuu «CiydailHble COOBITUSI M BEPOSITHOCTHY CIIY>KUT OCHOBOM
Uit GOpPMUPOBAHUSL TPEACTABICHUNA O paclpe/leieHUd BEPOSTHOCTEH MEXIY
3HAYEHUSIMU CIIyYalHBIX BEJIMYUH. BaXKHYIO 4acTh B 3TOW COJIEP/KATENBHON JINHUU
3aHMMAeT HW3Y4YEHHE TE€OMETPUYECKOTO M OWHOMHAIBHOIO paclpeiesieHuid |



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — IMOKa3aTeJbHBIM M HOPMaJbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4YaHBIMM BEIUYMHAMH U
pacrpesielIeHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYyYalomMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PacIpeIeICHUSIM.

B ydeObHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIBbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMH BEJIMYMHAMU W OINHUCAHWE HJTOW CBSI3M C IIOMOIIBIO
ko3 PuIMeHTa KOPpEeNslMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «J[narpaMMbl paccerBaHUs», U3YUYCHHYIO HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusi, © BO MHOT'OM OIUPAIOTCS HA CBEACHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oamn sneMeHT  couepXkaHUsA, KOTOPBIM  MpejjaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — IIOCJICAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIIKNX B €IUHUIYY BpeMeHU. O3HaKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
ABIIAETCS aKTyaJbHBIM JJIA OYIyIIUX aOUTYpUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, TIICUXOJOTHEH U
yIpaBIICHUEM.

Ha u3ydenue yaeOHOTO Kypca «BeposiTHOCTb U CTaTUCTHKA)» Ha yTi1yOJIeHHOM
ypoBHe oTBoaAMTCS 68 "yacoB: B 10 kiacce — 34 vaca (1 yac B Hegeno), B 11 kiacce
— 34 4aca (1 gac B Heneno).



COAEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBsa3ublii rpad, mytu B rpade: nukibl U nenu. CteneHs (BaJICHTHOCTD)
BepuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. BaM30CTh 4acTOTHI U
BEPOSTHOCTU cOOBITUM. CiyyaliHbIE OTIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, IIPOTUBOIOJIOKHbIS
coObITHs. Juarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTh. YMHOMKEHUE BEPOSTHOCTEH. [lepeBO Ciy4aliHOTO
skcniepuMmenTa. Gopmyiia nosHou BeposTHOCTH. Dopmyna barieca. HesaBucumslie
COOBITHUS.

bunapHbiil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBHUCUMBIX UcTibITaHui beprynu. CiaydaliHbli BEIOOp U3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  [uarpamma
pactpenenenus. Onepanuu Haj CiIy4yallHbIMHU BelWMuMHamMu. buHapHas ciaydaiiHas
BenuuuHa. llpumepsl pacnpelneneHuil, B TOM YHCIE€ T[EOMETPUUYECKOE U
OMHOMHAIIEHOE.

CoBMmecTHOE pachlpenesieHHe JBYX Ciy4yalHbIX BenauunH. He3aBucumeble
CIIydyaillHble BEJIMYMHBL. MaremMaTuyeckoe OXUAAHUE CIIy4YaliHOM BEJIWYMHBI
(pacnpenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTeMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, JnoTepes). MaTemaTH4ecKOoe OXHIaHHEe OWHAPHOW CIIy4aiHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
MaremaTnueckoe 0KHJIaHUE T€OMETPUUECKOTO U OMHOMUATIBLHOTO pacipeaeieHu .

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnpenenenus). Jucnepcus OMHApHOM CTydaiiHON BeIWYHMHBI. MaTeMaThudeckoe
0’KUJAHUE MMPOU3BENCHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaHbIX BEJTUYHH.
Jucniepcuss W CTaHAApPTHOE OTKJIOHEHHWE OWHOMHUAJIBLHOTO pPACHpEIeNICHHUS.
Jlucnepcust 1 CTaHJAPTHOE OTKJIOHEHUE T€OMETPUYECKOTO PACTIPEICIICHUS.

11 KJIACC



HepaBenctBo YeoOniméBa. Teopema UebOnmmnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced. BplOOpouHBI  MeTOA ~— uccienoBaHW.  BeiOOpouHble
XapakTepucTuku. OLEHUBAaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
IIpoBepka NpOCTENUIINX TUTIOTE3 C MOMOLIBIO H3YYEHHBIX PACIIPEACICHUM.

HenpepeiBuble ciy4yaiiHble Benu4uHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU pacHpenesicHus. PaBHOMEpHOE paclpeneneHue M €ro CBOMCTBA.
3amaun, NpUBOIAIINE K MIOKA3aTEIbHOMY PACIPEACIICHHUIO. 3aauu, TPUBOASIIINE K
HOPMaJIbHOMY  PaCIpPEEIICHHUIO. OyHKIMA IJIOTHOCTH BEPOATHOCTH
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOIO
pactpenenenus. PyHKIMS IUIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PACIpPEAEIEHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amaum,
npuBOAsSIINE K pacnpeneneHuto Ilyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduument nuHenHOM
koppensinuu.  CoBMeCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBIN
ko3 dunmMent koppensuuu. Paznuuve Mexay JTUHEHHONW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsI3bt0. JIMHENHAs perpeccus, METO/I HAMMEHBIINX KBaIPaTOB.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTD Y CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO O0IIECTBA, TPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHHUI HAYKHU U IESITEIbHOCTBIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCyXIEHUM, BOCIPUUMYHBOCTD K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOT0 1 6€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0OPOBOE IHTAaHHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BIIHMSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(hepbl 4eJI0BEUECKOH JAeATEIbHOCTH, ITANIOB €€ pa3BUTUS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIaccU(UKaIUH,
OCHOBaHUS 715l 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHJIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpATh CMOCO0 pelnieHus y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpPEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIPOIlECCa, a TaKKe BbBIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (hOpM
Npe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUA IO XOAYy PpEIIeHHUS 3ajayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBIIATH IIJIaH, aJITOPUTM PCIIEHUS 33aJ1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IO3HABAaTCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aauH,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSCHSATH MPUIHHBI
JTOCTIKEHUS WM HEJOCTIIKCHHS PE3yJbTaTOB JEATCIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaObOTHI U KOOPIAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmuMi TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

CBOOOJTHO OMEpUPOBaTh MOHATHUSMU: Tpad, MIOCKU Tpad, CBA3HBINA Tpad,
nyTh B Tpade, Iemb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaWHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, FJIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4yalHOrO  ONbITa, HAaXOAUThb BEPOSITHOCTH COOBITUH B  OMbITaX C
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh M (DOPMYJIHUPOBATH COOBITUS: MEpPEceUeHne, 00ObEINHECHUE TaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JTAHHOMY, HCIOJIb30BaTh JUArpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl PEIIeHUs 3aj]iady, MO0JIb30BaThCsl PopMyoi
CJIOKEHUS BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIIydalHBIX COOBITHH;



ONEPUPOBATH MTOHATHIMU: YCIOBHAsI BEPOSTHOCTh, YMHOKEHHE BEPOATHOCTEN,
HE3aBUCUMBIE  COOBITHS, JEpPEBO  CIYYalHOIO  O3KCHEPUMEHTa, HAaXOAMTh
BEPOSITHOCTU COOBITUH C TOMOUIBIO IMpaBUjia YMHOXKEHUs, JI€peBa CIy4dailHOro
OMbITa, HMCIOJB30BAaTh (POPMYNY MOJHOM BeposiTHOCTH, (popmyny baiieca mpu
pelieHnyd 3ajad, OMpeAessITh HE3aBUCUMOCTb COOBITHH 1o QopMyne u 1o
OpraHM3alUy CIy4aiiHOTO IKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWHATOpPHBIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIYyYalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMH: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniblTaHue), ycliex M HeyJada, He3aBUCHMbIEC HCIBITAHUS, CEpHsl HCHBITAaHUMH,
HaXOAUTh BEPOSATHOCTH COOBITHIA: B CEPUU UCTIBITAHUMN 10 IEPBOTO yCIIEXA, B CEPUU
ucneiTanuii bepHymiu, B onbiTe, CBA3aHHOM CO CITy4alHBIM BHIOOPOM M3 KOHEUHOM
COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, JaMarpamMma pacrpejieieHus, OuHapHas cliydaiilHas BeJlWYHMHA,
reoMeTpuIecKoe, OMHOMHUAIBHOE pacipeieliCHuUE;

ONEPHUPOBATH TMOHATUSMU: COBMECTHOE paCIpEIEICHUE ABYX CIy4alHbIX
BEJIMYMH, UCIOJB30BaTh TaOJIUIy COBMECTHOTO pacIpeelieHus ABYX CIydalHbIX
BEJIMYUH JUISl BBIJCIICHHUS PACHPENCIICHUS KaXIOW BEIUYMHBIL, ONPEACIICHUS
HE3aBHUCHUMOCTH CIy4YalWHBIX BEJIWYWH; CBOOOJHO OMNEPUPOBATH MOHITHEM
MaTEMAaTHYECKOTO OKUJIaHUSI CIy4ailHOW BEJIMYUHBI (pacClpeeeHUs), IPUMEHATh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHWUA TPU PENICHUU 3a7ad, BBIUUCIATH
MaTEeMaTUYECKOE OKHJIaHHne OMHOMHUAJIBLHOTO U T€OMETPUUYECKOTO PACIIPEACIICHHUI;
CBOOOJTHO OINEPUPOBATHh TMOHATUAMH: AUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIIMYUHBI, IPUMEHATH CBOMCTBA IUCIEPCUU CIIYYaHHOW BEIWYMHBI
(pacnpenenenus) NpU PELICHUH 3a]lad, BBIYUCISATH JUCIEPCUI0 U CTaHAAPTHOE
OTKJIOHEHHE T'€OMETPUUYECKOT0 U OMHOMMAIILHOTO paclpeaeseHuil.

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

BBIYUCTISTH BEIOOPOUYHBIE XapaKTEPUCTHKU O JAHHOW BHIOOPKE U OIICHUBATH
XapaKTEPUCTUKU TEHEpPaJbHOM COBOKYMHOCTH JAHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaM. OLEHUBATh BEPOSATHOCTU COOBITUM U MPOBEPATH MPOCTEHMIINE
CTATUCTUYECKHUE TUMOTE3bI, MOJIb3YSICh U3YYEHHBIMU PACIPEICICHUIMU;

OPUBOAUTH  TMPUMEPHl  3aj1ady, MNOPUBOASIIMX K  [OKAa3aTEIbHOMY
paclpeneneHuro, 3alad, NPUBOASLNIMX K HOPMAJIBHOMY  PacIpeacsICHUIO.
OnepupoBaTh MOHATUSIMU: (DYHKIHS TIOTHOCTH BEPOSTHOCTU IMOKA3aTEIbHOIO
pacnpeneneHus, QyHKIMS IIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO paclpeeieHus,
(GyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJILHOTO paclpeleNICHUs ;0NPeIeaTh
KO3(pPULIMEHT TMHEITHON KOPpEeIAli, BEIOOPOUHBIA KO (PUITUEHT KOPPETSIUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabublie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
5 CrnyyaiiHble OTIBITHI, CITydailHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClO’KeHNE U YMHOKEHUE 5
BEPOSITHOCTEHN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITHA
4 DneMeHThl KOMOWHATOPUKH 4 1
Cepu nocieoBaTeNIbHBIX UCIIBITAHUI.
5 Ucnpitanus beprymu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYMHOCTHU
6 CrnyuaiiHble BEJIMYMHBI U pacpeesIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU 6
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacrpe/iesieHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YallHBIMU BEJIMUUHAMU
O06001eHre 1 cucTeMaTu3alus 3HaHun 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

I'pad, cBsa3HbI rpad, npeacTaBIcHUe
3a/1a4y ¢ TOMOIIBIO Tpada

Crenensb (BaJIEHTHOCTb) BEPILIUHBI.
[TyTs B rpade. llenu u muKIBI

I'padsr Ha mnockoctu. [epeso
CIIy4aiiHOTO KCIIEPUMEHTa

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
CITyJailHbI€ COOBITHS. DJIEMEHTapHBIC
COOBITHS (MCXO/IBI)

BeposTHOCTB city4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

BeposTHOCTD CIydaitHOro cOOBITHSL.
BepostHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMHU
COOBITHSIMH

[lepeceuenue, 00beTMHEHNE MHOXKECTB
Y COOBITHIA, TPOTHUBOTIONOKHBIE
coObITHsi. @opMyra ClOKEHUS
BEPOSITHOCTEN




VYcioBHAs BEPOSITHOCTh. Y MHOYKEHHE

8 BeposTHOCTEH. DopMyna yCcIoBHOU
BEPOSATHOCTH
VYcnoBHast BEpOSATHOCTh. Y MHOKEHUE

9 BeposTHOCTEH. Dopmyra yCIOBHON
BEPOSATHOCTH

10 dopmyria MOTHONW BEPOSITHOCTH

11 ®opmyina baieca. HezaBucumele
COOBITHSA

12 KomOnHaTOpHOE MPaBMIIO YMHOKEHUSI.
[lepectanoBku U (hakTopra

13 Yucno couerannii. TpeyroJpHUK
[Tackansa

14 ®dopmymna 6uHoma HeroToHa
Kontponbnas padota Nel: "I'padwr,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHuKa"
bunapHblii ciydaiiHbIN OTIBIT
(ucmblTaHKe), yCIeX U Heynaya.

16 HesaBucumsie ucnpeitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUN JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCHUMBIX UCTIBITAHUH JI0
NIEPBOTo ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymim

19 Crydaiinblii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUIL

21

Cnyugaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. Jlnarpamma
pacpeneneHus

22

Onepanuu Haja cay4aiHbIMU
BennuuHaMu. [Ipumepst
pactpeneneHnid. bunapHas cirydaiiHast
BEJIMYMHA

23

['eomeTpuueckoe pacnpeneneHue.
bunoMuanbHOE pacnpeneneHne

24

MaremMmatudeckoe OXKUJaHNuE
ciydaiiHOU BennunHbl. COBMECTHOE
pacrmpeneneHue IByX CIy4aiHbIX
BEJINYUH

25

HeszaBucumpie ciydailHble BETUYHHBI.
CBolicTBa MaTeMaTHYSCKOTO
OKHIaHusg. MaTeMaTHYeCKOe
OKHMJIaHWE OMHAPHOW CITydyaliHON
BEJUYNHBI

26

MaremaTtnueckoe OKuIJaHue
reOMETPUYECKOro U OMHOMUAIBHOTO
pacrpeneneHun

27

[[chepcnsl " CTaHAApPTHOC
OTKJIOHCHHUC

28

Jucniepcust OMHApHOM caydaitHON
BennuMHbL. CBOMCTBa Tucnepcun




29

MaremaTHu4ueckoe OXXKHNIAaHUC
MMPOU3BCACHUA U NTUCIICPCUA CYMMBbI
HE3aBHUCUMBIX CJIy‘-IB,ﬁHI:IX BCJINYNH

30

Jucnepcuss OMHOMUATBHOTO
pactipenenenus. [Ipaktuueckas pabota
C MCIMOJIb30BaHUEM 3JIEKTPOHHBIX
TabnuI

31

Jucnepcus u ctangapTHoe
OTKJIOHEHUE IT€OMETPHUUECKOTO
pacnpenenenus. . [Ipaktuyeckas
paboTa ¢ UCTOIh30BaAHUEM
AIIEKTPOHHBIX TAOJIHUII

32

O0001IeHNEe U CUCTEMATU3ALINS 3HAHUN

33

KonTtponbHas padota Ne2:
"Ucneitanus bepuymu. CioydaiiHbie
BEJIMYMHBI U pacnpenencHus"”

34

O00011eHre U cucTEMaTU3aLMs 3HAHUN

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

Hepasencto YeOnieBa. Teopema
UYeobnbimena. Teopema bepnynnu. 3akon
OOJIBIITUX YHCET

Hepasencto YeOnimeBa. Teopema
UYeobrpimena. Teopema bepnymnu. 3akoH
OOJIBIITUX YHCETT

Hepasencto UebOnimena. Teopema
Yeopimena. Teopema bepnymnu. 3akoH
OOJIBIITUX YHCETT

Br100pouHBIi METOT MCCIIEIOBAHMIA

[IpakTuueckas pabora ¢
HCII0JIb30BAHUEM AJIEKTPOHHBIX TAOIHUIL

I'enepanbHast COBOKYIHOCTb U
cilyyaiiHas BbIOOpKA. 3HAKOMCTBO C
BbIOOPOYHBIMU XapaKTEPUCTHUKAMH.
OneHka cpeHero 1 Iucnepcun
re€HEpaIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYITHOCTD U
cilyyaifHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHKAMH.
OneHka cpeJHero U IUCIEPCUN




reHepaibHONW COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapaKTEPUCTUK

OrneHrBaHuE BEPOSITHOCTEH COOBITUH TTO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO
CBOWCTB M3y4YEHHBIX paclpeneacHuin

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO
CBOWCTB M3y4YEHHBIX paclpeneacHui

11

[IpakTnueckas pabota c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH

12

[Tpumepsl HEMPEPHIBHBIX CIyYaHBIX
BeNUYMH. OYHKINSA IJIOTHOCTH
BEPOSITHOCTH

13

PaBHomepHoe pacnpenenenue. [Ipumepst
3a/1a4, MPUBOAALINX K MOKA3aTeIbHOMY U
K HOPMaJIbHOMY pacipe/ieIeHUsIM

14

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOT'O PACIIPCACICHUA

15

(DYHKI_[I/IH IUVIOTHOCTH BEPOATHOCTHU
HOPMAJIbHOI'O pacClpCaACICHHA

16

ITocnenoBaTenbHOCTb OAUHOYHBIX
He3aBUCUMBIX coObITHiL. [Tpumep 3anaun,
MIPUBOIALIEH K PACIIPEIEICHUIO
Ilyaccona

17

[IpakTuyeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHIL




KoBapuanus 1Byx ciiy4yallHbIX BEJIMYMH.

18 Koadduuuent xoppensuuu

19 CoBMmecTHBIE HAOTIOIEHUS IBYX BEIMYHH

20 Bri6opounsrii ko3 duruert
KOppEsALUn

21 Paznuune Mex 1y TMHEHHOM CBS3BIO U
MIPUYMHHO-CIIEICTBEHHOM CBS3BIO

22 Jluneiinas perpeccus

93 [IpakTnueckas pabota c
HCII0JIb30BAHNUEM AJIEKTPOHHBIX TAOJIHUIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJIUI ¥ AUarpaMM, oNucaTelbHas
CTaTUCTUKA

o5 OnbITHI ¢ pABHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMU

26 Brruncienue BeposTHOCTEH COOBITHIA ¢
npuMeHeHneM Gopmyi
Brruncienue BeposTHOCTEH COOBITHIA ¢

97 MIPUMEHEHHEM IrpapUuecKux METOI0B:
KOOpAMHATHAs npsmasi, 1epeBo,
auarpaMma Junepa

28 CrnyvaiiHble BETMYHHBI U paclpeacIcHus

29 MareMaTnueckoe 0XKUAAHUE CIIydalHOU
BEJIMYHMHBI

30 MareMatrnyeckoe 0KUAAHUE CIIydalHOU
BEJINYHMHBI

31 KonTtponsHas pabota: "BeposarHocTs 1

cTaTUCTUKA"




32

Brrancnenue BeposTHOCTEH COOBITHH C
npuMeHeHHeM (GOpMYIT U TpapUIecKuX
METOJOB

33

Brranciienue BeposiTHOCTEH COOBITHIA C
npuMeHeHHeM (GOPMYIT U TpapUIECKIX
METO/IOB

34

CrnyuaiiHple BEJIMYHUHBI U
pacupenenenus. MareMaTnueckoe
0KUJAHUE CIYYalHOW BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BeposATHOCTEH U CTATUCTUKA
6.1 UuTarh U CTPOUTH TAOJIMLBI U JUArpaMMBbl
6.2 OnepupoBaTh MNOHATHSAMH: CpeAHEe apudmeTruyeckoe, MeUaHa,
' HauOoJbllIee, HAUMEHbIIEEe 3HaU€HNE, pa3Max MacCHUBa YHCIIOBBIX JAHHBIX
OnepupoBaTh NOHATHAMU: CITy4ailHbIA SKCIIEPUMEHT (OIIBIT) U cliydaiiHoe
coObITHE, dJIeMEHTapHOE COOBITHE (AIEMEHTAPHBIH HMCXOJ) CIy4ailHOTrO
6.3 OTbITa; HAXOIUTh BEPOSITHOCTH B ONbITaX C PaBHOBO3MOXKHBIMU
CIIydallHbIMHU COOBITUSIMU, HAXOUTh U CPAaBHUBATH BEPOSATHOCTH COOBITHIM
B M3YYEHHBIX CITy4alHBIX SKCTIEpUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TepeceYeHHEe U OOBEIUHECHUE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIONKHOE ITAHHOMY COOBITHIO;
' MOJb30BAThCSl  aUarpaMMamMu  OJilepa ©u  GOPMYJION  CIOKECHHS
BEPOSITHOCTEH MPH pelIeHUH 3a1a4u
OnepupoBaTb MOHSTUSIMHU: YCJIOBHasE BEPOSTHOCTb, HE3aBUCHUMBIC
6.5 COOBITHSI; HAXOJUTH BEPOSITHOCTH C TMOMOIIBIO MpaBuiIa YMHOKEHHUS, C
MOMOIIBIO JiepeBa CIy4aitHOTO OIBITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSAMU: HCIBITAHHE, HE3aBUCUMBIE MCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCIieX U Heylauya; HaXOIUTh BEPOSTHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX HCIIBITAHUNA /0 MEPBOrO yCHeXa, HaXOIUTh BEPOSITHOCTH
coOBITHII B cepyuH UCTIBITAaHUN bepHymnnu
6.8 OnepupoBaThb MNOHATUSIMU: CIlydyaliHas BEIWYMHA, paCHpeeeHUe
' BEPOSITHOCTEMH, AMarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl OCBOCHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposATHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAYEHUH  CIlydallHOM  BEJIMYMHBINO

pacnupeaACIICHUIO UJIN C IOMOIIBIO AUarpamMm




OnepupoBaTb MOHATHEM MaTEMATUYECKOTO OKMJAHUS, IPUBOJIUTH
IIPUMEPBI TOT0, KaK IPUMEHSAETCS MaTEMATUYECKOE 0)KMIaHUE CITyJaiiHOM

5.2 BCIIMYUHBI, HaxXoauThb MaTEMAaTHYICCKOC OXHnaaHue 110 AJaHHOMY
pacnpeeeHuIo

5.3 Nmets npencraBieHre 0 3aKOHE OOJIBIINX YHCETT

5.4 HNmets npencraBieHre 0 HOpMaIbHOM PaclpeeiICHUN




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne gaHHBIX C TOMOImIBIO Tabmun u  auarpamm. CpenHee
apudmernueckoe, MeauaHa, HaWOOJbIIEe W HaWMEHBIIEe 3HAYCHHS, pa3Max,
JUCTICPCHUS ¥ CTAHJIAPTHOE OTKIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CnyvaiiHple SKCHEpUMEHTHI (OMBITHI) U CilydaliHble COOBITHS. OJIeMEHTapHbIE
coObITusa (MCX0abl). BeposTHOCTH cCilydailHOTO COOBITHS. BIWM30CTh YacTOTHIM
BEPOSITHOCTH cOOBITUH. CiydaiiHble ONBITHI C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMU. BeposaTHOCTH COOBITHIA B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU
COOBITHAMHU

6.3

Oneparuun  HajJ COOBITHSAMH: TIEpeceueHue, OOBEAMHEHUE, TPOTHUBOIOJIOKHBIC
coObITus. [lnuarpammel Ditniepa. opmyra CI0KEHUS BEPOSTHOCTEH

6.4

VYcnoBHass BEpPOSITHOCTh. YMHOXEHHME BepositTHOcTe. JlepeBo  ciydailHOro
skcriepuMenTta. dopmyna nmosHo#M BeposiTHOCTH. HezaBucrumMbie cOOBITHS

6.5

Kombunaropnoe mpaBuno ymHoxeHus. IlepecranoBkn u (daktopuan. Ywmcio
couerannii. TpeyronpHuK [Tackans. @opmyna bunoma HeroToHa

6.6

bunapHbplii ciydaiiHBIA ONBIT (MCIBITAaHWE), yCHeX MW Heydada. HeszaBucumblie
ucneiTanud. Cepusi HE3aBUCUMBIX HCIBITAaHMA 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIbITaHul bepHyiin

6.7

Cnyuaiinas BennunHa. Pacnpenenenue BeposTHocTel. /lnarpamma pacrnpenesieHus.
[Ipumeps! pacnpenieneHnii, B TOM YHCIie TeOMETPUIECKOer OMHOMHATILHOE

11 KIJACC

Kon

IIpoBepsieMbIii 3JIeMEHT COAECPKAHUS

Teopust BEpOATHOCTEN U CTATHUCTHKA

5.1

UucnoBbple XapaKTEPUCTHKU CIIyYalHbIX BEJIMYMH: MaTE€MaTH4YECKOE OKHMJIAHUE,
JUCIIEPCHUs U CTaHAAPTHOE OTKJIOHEHUE. [IpumMepsl npuMeHEeHNsT MaTeEMaTHYECKOTO
O’KHJaHMs, B TOM YHCJIE B 3aJadax U3 MOBCEAHEBHOW >KM3HU. MaremaTHdeckoe
O’Ku/laHue OMHApPHOM CiydaiiHOH BeIMUYMHBI. MaTeMaTHuecKoe 0XKHJIaHHE CYMMBI
CIIydaiiHbIX BEIMYMH. MaTreMaTH4ecKoe 0’KUJIaHUE U IUCIIEPCHUSI TEOMETPHUUECKOTO
1 OMHOMMAJIBHOTO pacIpe/iesIeH

5.2

3aKkoH OOJBIIMX YHCET U €ro poJib B HayKe, MpUpoJe U oOmecTBe. BeIOOpoUuHBIH
METO /1 UCCIIEI0BAHNN




5.3

IIpuMepsl  HenpepsIBHBIX — ClydalHbIX BeanduH. llonstue o mIoTHOCTH
pacnpeneneHus. 3aaauu, IpUBOJAIINE K HOPMAJIbHOMY pacipeaeneHuto. [lonstue
0 HOPMAJIbHOM PacCIpPEeICIICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue mMerogamMu J10Ka3aTenbCTB, aJrOPUTMaMHU pEIIEHUS 3ajady;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
akcuoma, TeopeMa, CIIEJCTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKHU; TPUMEHATD UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOMOJIOXKHOE YTBEPXKICHHE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIHOJIb30BaTh METOJI MaTeMaTHYecKON WHAYKLHUU;
MPOBOJUTH JIOKa3aTelbHbIE PACCYXKICHUS TMpU pEHIeHUH 3ajad,
1 OLICHUBATh  JIOTMUYECKYK) IMPABUIBHOCTb  PACCYXKJECHHM; yMEHUE
ONEPUPOBATh MOHATHUIMHU: MHOXECTBO, IOJMHOYKECTBO, ONEPALIMU Hal
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JJIs ONUMCAaHUs pealbHbIX IPOLIECCOB U SIBIICHUN U MPU PELLICHUH
3aja4, B TOM 4YHCIE€ U3 JAPYruX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUpPOBaTh MOHATUAMHU: I'pad, CBA3HBIN TIpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb U OIUCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

YMeHue ONCpUPOBATh NOHATUAMU: HATYPAJIBHOC YHCIIO, LECJIOC YHUCIIO,
CTCIICHDb C LCJIbIM IIOKA3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD
C panrnoHaJIbHbBIM IIOKa3aTcJIEM, CTCIICHDb C I[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IMPOU3BOJIBHOTO YHUCIIA, OCTATOK II0 MOIAYJIIO, palMOHAJIBHOC YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOXXECTBaA HATYpaJIbHBIX, O CIbIX,
2 palOHAJIbHBIX, JEHCTBUTEIBHBIX qucell; yYMCHHC  HUCIIOJIb30BATb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUHU 3a1a4; 3HAKOMCTBO C
Pa3IMIHBIMHA IO3MIMMOHHBIMHA CuCTCMaMu CUHCIICHHA, YMCHUC
BBHINIOJIHATh BBIYMCJICHHE 3HAYEHUH U Hp606pa3OBaHI/IH BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I I[pOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKas Porpeccusi, FTeOMEeTpHUIEcKasi porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POopMyIT;
YMEHME OIEPUPOBATH NOHSTUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIa, MOJYJIb M apTyMEHT KOMIUIEKCHOTO YHcia, popma
3aMcHU KOMILJIEKCHBIX 4Hces (FeoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCIIaMH;, TPUBOJUTH HPUMEPHl  UCIIOJIB30BaHUS
KOMIIJIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATUSAMM: Marpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: palliOHAIbHbIE, HppalMOHAIbHBIE,
MoKa3zaTebHble, CTENEHHbIE, Jorapu@MHUuecKue, TPUTOHOMETPHUUECKHE
YpaBHEHUS UM HEPaBEHCTBA, HUX CHCTEMbl; YMEHHE OINEpUPOBATh
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHUH M HEPABEHCTB, PaBHOCHIILHOCTb
YpaBHEHUHM, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C MapaMeTpoOM; NPHUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GYHKIIMHM Ha TPOMEXKYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMH, TIepBasi U BTOpas MPOU3BOAHAS (PYHKIIMU, T€OMETPUUECKUI U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIYUCIISITH IPOU3BOJHBIE CYMMBI, TIPOU3BEACHHS, UYACTHOIO H
KOMITO3UIIMHM (PYHKIUN, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HMCClIeNoBaHUS (YHKIIUMH,
HaxXOJUTh HAWOOJNBIINE W HAaWMEHBIIHNE 3HAYeHUS (YHKIIMI; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIIOJIb30BAHMEM alllapara MaTeMaTH4eCcKOTro
aHallM3a; TPUMEHATHh TPOU3BOJHYIO JIS HAXOXXICHHS HAWITY4IIEro
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMUYECKUX W

(u3MUecKUX 3aa4ax; HAXOAUTh IJIOMIAJAU U 00BEMBI GUTYP C TTOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOJCIMPOBAHUA C

MOMOIIBI0 MU (HEepPeHIINATHLHBIX YPABHCHHIA

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, paroHaibHast byHKUMS, CTETEeHHAas byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMHU, TOKa3aTelnbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpPOUTh Tpa@UKU H3YyYEHHBIX (DYHKUMH, BBINOJHSATH MPeoOpa3oBaHUs
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCHUMOCTEH, MIPU PELIEHUH 3aJa4 U3 JIPYrMX Y4eOHBIX MPEIMETOB U
3a/1a4 U3 peabHON JKU3HU; BBIpaXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; UCTIOIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 715 pelIeHUs
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTeMBbl O YCJIOBHIO 3aJjaud, MCCIEAOBAaTh MOJYYEHHOE pEIIeHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJIENU C MCIOJIb30BaHUEM armapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh NOHATHAMU: cpeiHee apu(pMeTHUeCKoe, MEJHaHa,
HauOoJIbllIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIepCusi, CTaHAapTHOE
OTKJIOHEHHE YHMCIIOBOTO HabOpa; yMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH
UH(pOpMaLUIO, TPEJICTABICHHYIO B TaOIUIIaX, HA MarpaMmax, rpadukax,
OTpaXKarollyro CBOMCTBA pEaJIbHBIX MIPOLIECCOB U ABJIEHUH; NPEJCTABIIATh
UHPOpMALIMIO € TOMOINbIO TaONUIl W JMarpamM; HcCCIeloBaTh
CTaTUCTHYECKHE JIaHHBbIE, B TOM YHCIE C MPUMEHEHUEM TpapuuecKux
METO/JIOB U 3IEKTPOHHBIX CPEJICTB; IpaMueCKH UCCIIE0BATh COBMECTHBIE
HAOJIOIGHUST C TIOMOINBIO JarpaMM pacCeMBaHHMs M JIMHEWHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
HNOHIATUSIMU: CllydallHas BEJIUYMHA, paACHpE]eIeHUEe BEPOSTHOCTEH,
MaTeMaTH4eCKoe OXKUIAaHHWEe, AMUCIEPCHs U CTaHJapTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUN Juis
pelleHus 3a/a4y; 3HAKOMCTBO C MOHSTUSAMM: 3aKOH OOJBIINX YHCE,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTaHOBKA,
YUCJIO COYETAaHWW, YUCIO TEepecTaHOBOK; OwHOM HproTOoHa; ymeHHe
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATUSIMH: TOYKA, HpsMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA yrja, I[UJIOCKUA yrou,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIMBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy HpSAMOW M TJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSHUE MEXKIY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaT€MaTUYECKHEe MOJENIHU C TOMOIIbI0 T€OMETPUUYECKUX MOHATUU H

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'PaHHUK, PAaBUJIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHUKA,
KyO, mapajuienenumnen, npusMma, Nupampaa, QGurypa M IOBEPXHOCTh
BpallleHus, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHMIUHApA, 00bEM Kyoa,

IPSIMOYT'OJIBHOTO TapaJIICNICIIUIIENA, MUPaMUIbl, MPU3MBI, LUIMHIPA,




KOHYCa, IIapa, pa3BEPTKA NOBEPXHOCTH, CECUYCHMsI KOHYCa M LWIMHAPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE NMPUMEHATh CBOHCTBA T€OMETPHUYECKUX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEACTICHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax M IpHU3HAKaX reOMETpUYECKUX (Uryp, o0OOCHOBBIBaTh WU
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuo ¢GUryp Imo
pPa3IMYHBIM TMpPU3HAKaM, BBIIOJHATH HEOOXOJMMBbIE OIMOJHUTEIbHbBIE

MOCTPOCHUS
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YMeHme OIICpHUPOBATH TMOHATHUAMU: JABWKCHUC B  IIPOCTPAHCTBE,
napajuIeNIbHBIA IEPEeHOC, CHMMETPHSI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHbIE U NOJOOHBIE (UTYpHI, B TOM YHCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIO0JIb30BaTh I'€OMETPUUYECKHE OTHOIICHUS
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
U3 peaJibHOM JKM3HU; YMEHHE BBIYHUCISATH N'EOMETPUYECKHE BETUYHMHBI
(nmuHa, yroj, momanb, 00bEM, IMJIOLIAAb MOBEPXHOCTH), HCIOJIB3YS
u3ydeHHble (OPMYNBI U METOJbI, B TOM YHCJE: IUIOMIAb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUleNienunena, MUPaMUbl, MPU3MBL, LWIMHIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHue ONCpUPOBATH MOHATHAMU: IMIPAMOYI'OJIbHAA CUCTEMA KOOPAWUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JIOKCHUE BCKTOpa IIO 6a3ncy,
CKaJIIpHOC IMPOU3BCACHHUE, BCKTOPHOC TMPOU3ZBCACHUC, YIOJl MCKIAY
BCKTOpPaMU; YMCHHUC HUCIIOJIB30BATb BCKTOpHHﬁ 151 KOOp)IPIH&THLIfI METOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB

13

YmMmenue BLI6I/IpaTB MOAXOAAIIMI METoHd A pelicHuA 3a4avu;
NOHUMAHUC 3HAYUMOCTH MATCMATHKU B HU3YUYCHHU INPHUPOAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbubie u nenbie yncia. [Ipu3Haku JeTMMOCTH LENbIX YUCelT
12 Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JIPpOOW, TMPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JleicTBUs ¢ apupMeTHUECKUMU
' KOPHSIMU HATypaJIbHOW CTETICHN
14 CreneHp ¢ menbIM mokazateneM. CTermeHb C palMOHAIBHBIM ITOKa3aTelleM.
' CBolicTBa CTEIEHU
15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTaPHUPMBbI
JlelictButenbHple 4HuCIa. ApUPMETHYECKHE Olepalud ¢ JICUCTBUTEIHHBIMU
1.7 yucnamu. [lpuOmmx€HHble BBHIYMCICHHS, MPaBWIA OKPYIVICHUS, MPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUHUCICHUM
1.8 [IpeoOpazoBaHue BeIpaKEHUN
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHCHHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHH
2.4 [TokazarenbHbie U TorapudMUIecKre ypaBHEHUS
2.5 Lenblie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUI M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuia cucteMbl JMHEHHBIX ypaBHeHUN. OTpeenuTenb MaTpULlbl
3 OyHKIUY U TpapUKH




Oynknwms, crmocoOwl 3amanus GyHkuuu. ['paduk Gyaknuu. B3anmao oOparHbBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkunu. [lepuoanueckue GyHKIIHA
OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymn dyHxumu.
3.2 [IpoMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MUHMMYMBI QyHKIuH. Hambosblee W HaumMeHbIIee 3HAUYCHHUE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennast GyHKIUS C HaTypaJbHBIM M LENbIM Moka3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUHU, UX CBOMCTBA U IrpaduKu
36 Touku paspbiBa. AcumnTotel TpadukoB GyHkiuil. CpoiicTBa (QYHKUHH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas u reoMmeTpudeckas mporpeccun. @opmMyna CII0KHBIX TPOIICHTOB
4 Hadana MmaTemMaTn4eckoro aHaiamsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHBIC DIEMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TPOM3BOJAHONW K HCCICAOBaHHMIO (YHKIIMA HAa MOHOTOHHOCTH H
4.2 aKkcTpeMyMbl. Haxoxienne HanOombIIero 1 HAaMMEHbIIETo 3HaYeHUsT (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOK€ecTBO, onepaluy HaJl MHOKecTBaMu. JlnarpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unatopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALLECHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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