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VY4eOHblil Kypc « BeposiTHOCTD M CTATUCTUKA» YIIIYOJIEHHOTO YPOBHS SBIISIETCS
MPOJOJDKEHUEM M PA3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriayOia€HHOTO
YpOBHSI Ha YPOBHE CpPEJIHET0 00I1ero oopasoBaHus. Y 4eOHbBIN Kypc MpeiHa3HAuYEH
U1 OPMHUPOBAHUS Y OOYYAIOMUXCA CTATUCTUYECKON KYJIbTYphl U TMOHUMAHMS
pPOJIM TEOPUHU BEPOSTHOCTEN KAaK MAaTeMAaTHYECKOIO MHCTPYMEHTA I U3Yy4YEHUS
CIIy4alHBIX COOBITHH, BEJIMUMH U TIpolieccoB. [Ipu nu3ydeHnu Kypca odoramarTcs
MIPEACTaBICHUA OO0YyYalolMXCs O METOJaX HCCIEAOBAHUS M3MEHYMBOIO MHPA,
pa3BUBAETCS NMOHMMAHHE 3HAYMMOCTH M OOUIHOCTH MAaTE€MaTUYECKUX METOJOB
NO3HAHMS KaK HEOTHEMJIIEMOM YAaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MUPOBO33PEHUS.

CopnepxaHue y4yeOHOro Kypca HalpaBlI€HO Ha 3aKperjieHue 3HaHUi,
NOJIYYEHHBIX IIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOLIEro o0pa3zoBaHus, U
Ha Pa3BUTHE MPEJCTABICHUM O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIY
HUMH Ha Ba)XXHBIX NMPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCA MPEICTABICHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMATHYECKUX MOJAECIIAX, UCTIOIb3YEMBIX
JUTSL OTIMCAHMS aHTPOTIOMETPUUECKHUX U JIeMOrpadUueCKUX BEIMUMH, TOTPEITHOCTEH
B Pa3JIMYHbIE POJA UBMEPEHUSAX, JIIUTEILHOCTH 0€30TKAa3HOU PabOoThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIECCOB B O0IIECTBE. Y YeOHbIN
Kypc sBiseTcss 0a30i JUIsi OCBOEHUS BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIMMBIX CIEIHAIMUCTaM HE TOJIbKO MHKEHEPHBIX CIEIHATIbHOCTEHN, HO TaKXKe
COLIMAJIbHBIX U TICUXO0JOTUYECKUX, ITOCKOJIBKY COBPEMEHHbBIE OOIIECTBEHHbBIE HAYKH
B 3HAUUTEIBHOM MeEpe WCHOJB3YIOT ammaparT aHajau3a OOJIbIIUX JaHHBIX.
IleHTpanpHyt0 4YacTh y4eOHOro Kypca 3aHMMaeT OOCYXIEHHE 3aKOHA OOJBIINX
gucel — (YHIAaMEHTaJIbHOTO 3aKOHAa MPUPOJBI, HMMEIOIIET0 MaTeMaTHYeCKYIO
dbopmanuzanmio.

B cooTBeTcTBHMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTHKa» HA YriayOJEHHOM YpPOBHE BBIIEIEHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTH» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYECKUX Y4eOHBIX
KYpCOB.

Conepxanue muHuM «CiydailHble COOBITHSI M BEPOSITHOCTHY CIYKUT OCHOBOM
Uit GOpPMUPOBAHUSL TPEACTABICHUNA O paclpe/leieHUd BEPOSTHOCTEH MEXKIY
3HAYEHUSIMU CIIyYalHBIX BEJIWYUH. BaXKHYIO 4acTh B 3TOW COJIEP/KATENBHON JINHUU
3aHUMAaeT HU3Y4YEHHE TCOMETPUYECKOTO U OMHOMHMAIBHOTO paclpeliefieHuid u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaiHBIMM BEIUYMHAMH U
pacrpesielieHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYyYalomMXCsS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpephIBHBIX GyHKIMH. OCHOBHOE
BHHMAaHUE YACISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PacIpeIeICHUSIM.

B ydeOHOM Kypce mpeaycMaTpUBaeTCsS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMH W OINHUCAHHE HJTOW CBSI3M C IIOMOIIBIO
ko3 PuIMeHTa KOPpEeNslMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIEp>KaHUsI Pa3BUBAIOT TeMY «JuarpaMMbl paccerBaHuUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusi, © BO MHOT'OM OIUPAIOTCS HA CBEACHUS U3 KYypCOB
anreOpbl U TEOMETPUH.

Emé€ oaun sneMeHT  couepXkaHWsA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — IIOCJICAOBATEIBHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJIUUECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUIS OyayIIuX aOUTypUEHTOB, MOCTYIAIOIIUX HA yueOHbIE
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, TICUXOJOTHEH U
yIPaBIICHUEM.

Ha u3ydenne yaeOHOTO Kypca «BeposiTHOCTh 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 1nenu. CteneHs (BaJIeHTHOCTD )
BepinHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEPOSTHOCTHU cOOBITUM. CiydyaliHbIC OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpecCeUCHUE, 00beTMHEHUE, POTUBOIOJIOKHbIS
coObITHs. Juarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOKEHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcniepuMmenTa. @opmyna nosHou BeposTHOCTH. Dopmyna baiieca. He3aBucumeble
COOBITHS.

bunapHbIil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakropuan. Yucno coueranuit. TpeyrompHuk Ilackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX UcTibITaHu bepryu. CioydaliHbli BEIOOp U3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj CiIy4yallHbIMHU BelWMunHamMu. buHapHas ciaydaiiHas
BenuuuHa. llpumepsl pacmpenesieHuii, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMHAIIEHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Cily4yalHbIX BedauunH. He3aBucumeble
CIy4dailHble BeJIMYMHbL.MaremaTndyeckoe OXHAAaHUE CIIyYalHOW BEJIWYMHBI
(pacnpenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTeMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnotepes). MartemaTHdeckoe OXHIaHWE OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUIJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
MaremaTudeckoe 0OXugaHue TeOMETPUUECKOTO U OMHOMHAIIBHOTO pacTpe/IeIeHH.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnpenenenus). Jucnepcusi OMHApHOM CIydailHON BeIWYHMHBI. MaTeMaTH4eCcKoe
0’KUJAHUE MMPOU3BENCHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaiHbIX BEJTUYHH.
Jlucnepcust W CTaHIAPTHOE OTKIOHEHWE OWHOMHUAIBHOTO pacHlpeecHUs.
Jlucnepcust 1 CTaHAApTHOE OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHUS.

11 KUIIACC

HepaBenctBo YeoOniméra. Teopema UebOninuéBa. Teopema bepuynnu. 3akon
OonplMX  yucenl.  BpiOOpouHBIM  MeTOn — ucciedoBaHui.  BeiOopouHbie



XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BBIOOPOYHBIM JIaHHBIM.
IIpoBepka NMpOCTENINX TUNIOTES C TIOMOIIBIO U3YYEHHBIX PACIIPEAECICHUM.

HenpepsiBuble ciy4yaiinble BenuyuHbl. Ilpumepsl. DyHKUIMUA IIIOTHOCTH
BEPOSATHOCTU pacmpeneiieHus. PaBHOMEpHOE paclpeleineHue U €ro CBOWCTBA.
3amaun, NpUBOIAIINE K MOKA3aTEIBHOMY PACIPEACIICHUIO. 3aauu, TPUBOASIINE K
HOPMaJIbHOMY pacIpenceHuro. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKA3aTeJIbHOTO pacipeaeeHus, PyHKIHUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenus. OyHKINS TIOTHOCTA U CBOWCTBA HOPMAJIBHOTO PACIPEACIICHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmaum,
npuBoOAsALINE K pacnpeneneHuto Ilyaccona.

KoBapuanuss nByx ciuydaiiHeix BenuuuH. Koadduument nuHenHOM
koppensiuuu.  CoBMecCTHble  HAONIONEHHUS  JBYX  BEJIMYMH. BbpIOOpOYHBI
ko3 dunment koppensuuu. Paznuuuve Mexay JTUMHEHHONW CBSI3bI0 M NMPUYUHHO-
CJIEICTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOl HauMEHBIIMX KBaJPaTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTHUKA» (YTJTYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YyYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO O0IIECTBA, TPEACTABICHNE O MATEMAaTHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYD
TPaXJIAaHCKOTO  oOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTWXKEHUW B JPYrUX HayKaxX, TEXHOJOTHsiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTHKEHHUI HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCy)IECHUU, BOCIPUUMUYHUBOCTD K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHTaHHWE, COAJAaHCHPOBAHHBIA PEXUM 3aHIATHH W
OTIbIXa, PETyIsipHAs (U3HUEcKas aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  NpodeCCHOHATBHOW  NIESITENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbIC IJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSKEHUU BCEM KU3HH, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSHUE MPUPOJHON M COLMAIBHOU
Cpelbl, OCO3HaHUE II100aIbHOIO XapakTepa dKOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM eI TEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE SI3IKOM MATEMaTUKH M MaTEMaTHUYEeCKON
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOIICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS [l 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOUMOTO aHAIHN3;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC 1 OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€Moco0 pemieHuss ydyeOHOM 3anayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PELICHHUS, BIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Npe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaYKaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX
M THMCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUsS 10 XOJy peIICHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOWCK
pEIICHUs, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIUyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHMS 3a/la4d, SKCIIEPUMEHTA, UCCICIOBaHUA,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

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



COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 33a/1auH, BRIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM UMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IIO3HABATCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TpoIlecca M pe3yiabTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaANJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIU U YCIOBUAM, OOBSICHITH IPUYUHBI
JTOCTKEHUS WM HEJIOCTHIKCHHS PE3yJbTaTOB JEATEIHBHOCTH, HAXOJIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYyIbHOU
paboThl MpU pEIICHWH YYCOHBIX 3aja4, MPUHUMATh IIeIb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PAa0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YIEHAMHU KOMAaH]Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmUi TPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

CBOOOJTHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKM Tpad, CBSI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYy4alHOTO
AKCIEPUMEHTA;

CBOOOJHO OMEPUPOBATH TMOHSATUSMU: CIyYaWHBIH DKCIEPUMEHT (OIBIT),
ClIyyallHOE COOBITHE, AJIEMEHTApHOE CIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIIy4aifHOTO  OTBITA, HAXOJWTh BEPOSTHOCTH COOBITHA B  OMBITaX C
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh M (DOPMYIHUPOBATH COOBITUS: MEpPEceUeHne, 00ObEINHECHUE TaHHBIX
COOBITUN, COOBITHE, MPOTHUBOMOJOXKHOE JJaHHOMY, HCIOJIb30BATh JUArpPaMMBbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pEllIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHUS BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIIydalHBIX COOBITHH;



ONEPUPOBATH ITOHATHUIMU: YCIOBHAsI BEPOATHOCTh, YMHOKEHHUE BEPOSITHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEpPEBO  CIYYalHOIO  O3KCHEPUMEHTa, HAXOAMTh
BEPOSITHOCTU COOBITUH C TOMOUIBIO IpaBUja YMHOXKEHUs, JIepeBa CIy4ailHOro
OMbITa, HMCIOJB30BaTh (POPMYNy MOJHOM BeposiTHOCTH, (popmyny baiieca mpu
pelieHny 3aaa4d, ONpeAesisITh HE3aBUCUMOCTh COOBITUM 1O QopMyie U IO
OpraHM3alUU CIy4aiiHOTO YKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpPHBIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIYyYalHOTO OIbITa, PELICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMEepUpOBaTh MOHATUSMHU: OWHAPHBIA  CIydyalHBIA  OMBIT
(ucniblTaHue), ycrex M Heyjaya, He3aBUCHMbIE HCIBITAHMS, CepUs HCIBITAaHUMH,
HaXOAUTh BEPOSATHOCTH COOBITHIA: B CEPUU UCTIBITAHUMN 10 IEPBOTO yCIIEXa, B CEPUU
ucneiTanuii bepHyniu, B onbiTe, CBA3aHHOM CO CIy4alHBIM BHIOOPOM M3 KOHEUHOM
COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIIy4daliHasi BEIMYMHA, pacIlpeiesieHne
BEPOATHOCTEH, JAMarpamMma pacnpejiesieHus, OuHapHas clydyailHas BeJlWYHHA,
reoMeTpuieckoe, OMHOMUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE paCIpEETICHUE ABYX CIy4alHbIX
BEJIMYMH, UCIOJb30BaTh TAOJMIy COBMECTHOIO PACTIPEICICHHS ABYX CIy4alHBIX
BEJIMYUH JUISl BBIICJICHHUS PACHPENEIICHUS KaXIOW BEJIWYMHBI, OIPEICIICHUS
HE3aBHUCHUMOCTH  CIy4yalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATh  IOHITHEM
MAaTE€MAaTHYECKOTO OKUJIaHUSI CIy4ailHOW BEJIMYUHBI (pacClpeeeHUs), IPUMEHATh
CBOMCTBA MAaTEMAaTHYECKOIO OXUJAHWUS TMpPU PEUICHUU 337a4, BBIYHUCIATH
MaTEMaTUYECKOE OKHJIaHhe OMHOMHUATIBHOTO U TEOMETPUUYECKOTO paCIpe/ieNICHUN;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: JHUCTIEPCUS, CTAaHIAPTHOE OTKIOHEHHE
CIy4allHOM BEJIMYWHBI, TPUMEHITh CBOWCTBA AUCHEPCHUMU CIyYaWHOM BEJIUYUHBI
(pacnpenenenus) OpU PELICHUH 3a]lad, BBIYUCISATH JUCIEPCHUIO M CTaHJApPTHOE
OTKJIOHEHHE T€OMETPUUYECKOT0 U OMHOMMAIILHOTO paclpeaeseHuil.

K xonmy 11 kiacca o0yJaronuiics HayquTCs:

BBIYUCTISATH BEIOOPOUHBIE XapaKTEPUCTHKU IO JAHHOW BHIOOPKE U OIICHUBATH
XapaKTepUCTUKN TEHEpPaJbHOM COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapaktepuctukaMm. OIEHHBATh BEPOSTHOCTH COOBITUN M MPOBEPATH MPOCTEHINIHE
CTATUCTUYECKHUE TUIMOTE3bI, MOJIb3YSICh U3YYEHHBIMHU PACIPEICICHUSIMU;

OPUBOAUTH  TMpPUMEPhl  3aj1ady, MNOPUBOASIIMX K  [OKAa3aTEIbHOMY
paclpeneneHuro, 3alad, NOPUBOASAIIMX K HOPMAJIBHOMY  PacCIpEneNeHUIO.
OnepupoBaTh MOHATUSIMU: (DYHKIHMS TUIOTHOCTH BEPOSITHOCTU MOKA3aTEIbHOIO
pacnpeneneHus, QyHKIMS IIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO paclpeeieHus,
(GyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO paclpeleNICHUs ;0NPeIeNaTh
KOA(pPULUEHT JIMHEITHON KOPPEIISIIuU, BEIOOPOUYHBIN KO PUIIUEHT KOPPEISALHUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIy4ailHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHI
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 pacpeesICHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCET 5
DneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU 6
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE | 4
HOPMaJIbHOE pacnpezesieHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YalHBIMU BEJIMUUHAMU
O06001eHre 1 cucTeMaTu3alus 3HaHu| 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
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

I'pad, cBsa3HbII rpad, npeacTaBiIcHUe
3a/1a4u ¢ TOMOIIBIO Tpada

Crenensp (BaJIEHTHOCTD) BEPILUHBI.
[TyTs B rpade. llenu u MUKIBI

I'pader Ha mnockoctu. [epeso
CIIy4aiHOTO KCIIEPUMEHTa

CrnydaifHble SKCTIEPUMEHTHI (OTIBITHI) U
CITyJaiiHbIe COOBITHS. DJIeMEHTapHBIC
COOBITHS (MCXO/TBI)

BeposTHOCTB ciiy4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

BeposTHOCTD CIydaitHOro cOOBITHSL.
BeposTHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH

[lepeceuenue, 00beTMHEHNE MHOXKECTB
Y COOBITHIA, TPOTHUBOTIOIOKHBIE
coObITHsi. @opMyra ClOKEeHUS
BEPOSITHOCTEN




VYcioBHas BEPOSITHOCTh. Y MHOYKEHHE

8 BeposTHOCTEH. DopMyna yCcIoBHOU
BEPOSATHOCTH
YcnoBHast BEpOSATHOCTh. Y MHOKECHUE

9 BeposATHOCTEH. Dopmyra yCIOBHON
BEPOSATHOCTH

10 dopmyria MOTHONW BEPOSTHOCTH

11 ®opmyina baneca. HezaBucumele
COOBITUSA

12 KomOnHaTOpHOE MPaBMIIO YMHOKEHUSI.
[lepecranoBku U (hakTopuan

13 Yucno couerannii. TpeyroJbHUK
[Tackansa

14 ®dopmymna 6uHoma HerotoHa
Kontponbras padota Nel: "I'padswr,

15 BEPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHuKa"
bunapHbIii cirydaliHbIN 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 BEIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUIL

21

Cnyuaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. [lnarpamma
pacupeneneHus

22

Onepanuu Haj cay4aiHbIMU
BennuuHaMu. [Ipumepst
pactpeneneHnii. bunapHas cirydaiiHast
BEJTMYMHA

23

['eomeTpuueckoe pacnpeneneHue.
bunoMuanbHOE pacnpeneneHne

24

MaremMmatudeckoe OXKUJaHHUE
ciydaiHOU BennuruHbl. COBMECTHOE
pacrnpeneneHue IByX CiaydaiHbIX
BEJINYUH

25

HeszaBucumpie ciydailHble BETUYMHBI.
CBolicTBa MaTeMaTHYSCKOTO
OKHIaHusg. MaTeMaTHYeCKOe
O’KHMJIaHWE OMHAPHOW ClTydyalHON
BEJIUYNHBI

26

MaremaTtnueckoe OKuJaHue
reOMETPUYECKOro 1 OMHOMUAIBHOTO
pacrpeneneHun

27

[[I/ICHepCI/IH " CTaHAApPTHOC
OTKJIOHCHHUC

28

Jucniepcust OMHApHOM caydaitHON
BenuuMHbL. CBOMCTBA Tucnepcun




29

MaremaTHu4ueckoe OXXKHIAHUC
MMPOU3BCACHUA U NTUCIICPCUA CYMMBbI
HE3aBHUCUMBIX CJIy‘-IZlfIHLIX BEINYNH

30

Jucrniepcusi ONHOMHATIBHOTO
pactipenenenus. [IpakTuueckas padota
C MCIIOJIb30BAHUEM DJICKTPOHHBIX
TabnuI

31

Jucnepcus u ctangapTHOE
OTKJIOHEHUE T'€OMETPHUUECKOTO
pacnpenenenus. . [Ipaktuyeckas
paboTa ¢ UCTOIH30BaAHUEM
AIIEKTPOHHBIX TaOJIHII

32

O0001IeHre U cUcTEMaTU3aINs 3HAHUN

33

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

34

O00011eHre U cUcTEMAaTU3aLNs 3HAHUN

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Hepasencro YeOrimeBa. Teopema
UYeobnbimena. Teopema bepnynnu. 3akon
OOJIBIITUX YHCEeT

Hepasencto YeOnimesa. Teopema
Yeorpimena. Teopema bepnymnu. 3akoH
OOJIBIITUX YHCETT

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

Br100pouHBIi METOT MCCIIEIOBAHMIA

[IpakTuueckas pabora ¢
WCII0JIb30BAHUEM JIEKTPOHHBIX TAOJIHUIL

I'enepanbHast COBOKYIHOCTb U
cilyyaiiHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHUKAMH.
OneHnka cpeJHero U IUCnepcun
re€HEpaIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYITHOCTb U
cilyyaifHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHKAMH.
OneHka cpeJHeTo U IUCIEPCUN




reHepalbHONW COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapaKTEPUCTUK

OrneHuBaHuE BEPOSITHOCTEH COOBITUH TTO
BBIOOpKE

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

10

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

11

[IpakTnueckas padota c
HCITIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH

12

[Tpumepsl HENPEPHIBHBIX CIy4alHBIX
BeNUYMH. OYHKINSA IJIOTHOCTH
BEPOSITHOCTH

13

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

14

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

15

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

16

ITocnenoBaTenbHOCTD OAUHOYHBIX
He3aBUCUMBIX coObITHil. [Tpumep 3anaun,
MIPUBOIALIEH K PACIIPEIEICHUIO
Ilyaccona

17

[IpakTuyeckas pabora c
UCIOJIb30BAHMEM 3JIEKTPOHHBIX TaOIUI]




KoBapuanus qByx ciiydallHbIX BEJIMYMH.

18 Koadduuuent xoppensauuu

19 CoBmecTHBIE HAOTIOIEHUS IBYX BEIMYHH

20 Bri6opounsrii ko3 duruert
KOppEsALUU

21 Paznuune Mex 1y TMHEHHOM CBS3BIO U
MIPUYMHHO-CIICICTBEHHOM CBSA3BIO

22 Jluneiinas perpeccus

93 [IpakTnueckas padota c
WCII0JIb30BAHHUEM AJIEKTPOHHBIX TAOJIHUIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOIUI ¥ AUarpaMM, oNucaTelbHas
CTaTUCTUKA

o5 OnbITHI ¢ pABHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMU

26 Brruncienue BeposTHOCTEH COOBITHIA ¢
npuMeHeHneM Gopmyi
Brruncienue BeposTHOCTEH COOBITHIA C

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

28 Crny4aiiHble BETUYHHBI U paclpeacIcHus

29 MareMaTtnueckoe 0KUAAHUE CIIydaliHOU
BEJIMYHMHBI

30 MareMatrnyeckoe 0KUAAHUE CIIydalHOU
BEJINYHMHBI

31 KonTtponsHas pabota: "BeposarHocTs 1

cTaTUCTUKA"




32

Brrancnenue BeposTHOCTEH COOBITUH C
pUMeHeHHeM (GOpPMYIT U TpapuIecKuX
METOJ0B

33

Brranciienue BeposiTHOCTEH COOBITHA C
npuMeHeHHeM (GOPMYIT U TpapuIecKuX
METO/IOB

34

CrnyuaiiHple BEJIMYUHBI U
pacnpenenenusi. MateMatudeckoe
0XKUJAHUE CIyYailHOW BEJIMYMHBI

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 .
o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEposSTHOCTEW U CTaTHCTHKA
6.1 UuTarh U CTPOUTH TAOJIMLBI U JUArpaMMBbl
6.2 OnepupoBaTh MNOHATHSAMHM: CpeAHEe apudmeTrhyeckoe, MeUaHa,
' HauOoJbllIee, HAUMEHbIIEEe 3HAaU€HNE, pa3Max MacCHUBa YHCIIOBBIX JAHHBIX
OnepupoBaTh NOHATHAMU: CITy4ailHbIA SKCIEPUMEHT (OIIBIT) U cliydaiiHoe
coObITHE, dJIEeMEHTapHOE COOBITHE (AIEMEHTAPHBIH HMCXOJ) CIy4aiHOTro
6.3 OTbITa; HAXOIUTh BEPOSITHOCTH B ONbITaX C PAaBHOBO3MOXKHBIMU
CIIydallHbIMHU COOBITUSIMU, HAXOUTh U CPAaBHUBATH BEPOSATHOCTH COOBITHIM
B M3YYEHHBIX CITy4alHBIX SKCTIEpUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TepeceYeHHEe M OOBEIUHECHUE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE TAHHOMY COOBITHIO;
' MOJb30BAThCSl  aUarpaMMamu  DJiiepa ©u  GOPMYJIOH  CIOKEHHS
BEPOSITHOCTEH MpH pelIeHUH 3aa4
OnepupoBaTh MOHSTUSIMHU: YCJIOBHasi BEPOSITHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOJUTH BEPOSITHOCTH C TMOMOIIBIO MpaBuia YMHOXKEHHUS, C
MOMOIIBIO JepeBa CIy4altHOTO OIBITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSAMH: HCIBITAHHE, HE3aBUCUMBIE MCIIBITAHUS, CEPUS
6.7 UCIBITAHUH, yCIleX U HeyJauya; HaXOJIUTh BEPOSTHOCTU COOBITUH B CepUU
' HE3aBHCHUMBIX HCIBITAHHUNA 0 MEPBOrO yCHeXa, HaXOIUTh BEPOSITHOCTH
coOBITHII B cepuH UCTIBITaHUN bepHymnu
6.8 OnepupoBaTh NOHATHUSIMU: CIlydyaiiHas BEIWYMHA, pACHpEEICHUe
' BEPOSITHOCTEMH, AMarpaMma pacrnpeaencHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThI OCBOCHUSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposATHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAYEHUH  CIlydallHOM  BEJIMYMHBINO

pacnupeaACIICHUIO UJIN C IOMOIIBIO AUarpaMm




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

5.2 BCIIMYUHBI, HaxXoauThb MaTEMAaTHYICCKOC OXHNaaHue 110 JaHHOMY
pacnpeeeHuIo

5.3 Nmets npencraBieHre 0 3aKOHE OOJIBIINX YHCETT

5.4 HNmets npencraBieHre 0 HOpMaIbHOM PacHpeeIICHUN




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

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

6.2

CnyuvaiiHple SKCHEpUMEHTHI (OMBITHI) U CilydallHble COOBITHS. OJIeMEHTapHbIE
coObITHs (MCXObI). BeposATHOCTH CilydailHOTO COOBITHS. BIWM30CTh YacTOTHIU
BEPOSITHOCTH cOOBITUH. CiydaiiHble ONBITHI C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUsIMU. BeposaTHOCTH COOBITHIA B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU
COOBITHAMHU

6.3

Oneparuu  HajJ COOBITHSMHU: TIEpeceueHue, OOBeAMHEHUE, TPOTHUBOIOJIOKHBIC
coObITus. [{uarpammsl Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN

6.4

VYcnoBHass BEpPOSITHOCTh. YMHOXEHHE BepositTHOcTe. JlepeBo  ciydailHOro
skcriepuMenTa. dopmyrna nmosHo#M BeposiTHOCTH. HezaBrucrumMbie cOOBITHS

6.5

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

6.6

bunapHblii CciydaiiHBIA OMBIT (MCHBITAaHWE), ycHeX W Heynada. HesaBucumbie
ucneiTanug. Cepusi HE3aBUCHMBIX HCIBITAaHMA 10 mepBoro ycmexa. Cepus
HEe3aBUCHUMBIX UCTIbITaHul bepHymn

6.7

Cnyuaiinas BennuunHa. Pacnpenenenue BeposTHocTel. /luarpamma pacrnpenesieHusl.
[Ipumeps! pactipesienieHnid, B TOM YHCIIe TeOMETPUUECKOen OMHOMHUAIBHOE

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 M3 MOBCEAHEBHOW >KM3HU. MaremaTHdeckoe
OKulaHue OMHApHOMU CIydaifiHON BEeTMUYMHBI. MaTeMaTH4eCKOe OXKHUJaHUE CYMMBbI
CIIydaiiHbIX BEIMYMH. MaTeMaTH4ecKoe 0'KUJIaHUE U IUCIIEPCHUSI TEOMETPHUUECKOTO
1 OMHOMMAJIBHOTO pacIpe/ieIeH

5.2

3akoH OOJBIIMX YHCET U €ro poJib B HayKe, Ipupojie U obmecTBe. BeIOOpouHbIH
METO/1 UCCIIEI0BAHNN




5.3

IIpuMepsl  HeENmpepsIBHBIX  ClydalHbIX BeauyuH. [loHATHE O IIOTHOCTH
pacnpeneneHus. 3aaauu, IpUBOJAIINE K HOPMAaJIbHOMY pacipeaeneHuto. [lonstue
0 HOPMAJIbHOM PacCIpeIeIICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

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

Bnagenue merogamMu J10Ka3aTenbCTB, aJrOPUTMaMHU pEIIEHUS 3ajady;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
akcuoma, TeopeMa, CIIEJCTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; IPUMEHAThH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOMOJIOXKHOE YTBEPXKICHHE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCHOJIb30BaTh METOJI MaTeMaTHU4ecKON WHAYKLUU;
MPOBOJUTH JIOKa3aTelbHbIE PACCYXKICHUS TMpPU pEUIeHUH 3ajad,
1 OIICHUBAaTh  JIOTMYECKYIO0 MpPaBWJIBHOCTh  pACCYKJIECHUN; yMEHHUE
ONEPUPOBATh MOHATHUIMHU: MHOXECTBO, IOJMHOYKECTBO, ONEPALIMU Hal
MHO>XECTBAMM; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JJIs ONUCAaHUs pealbHbIX IPOLIECCOB U SIBIICHUN U MPU PELLICHUH
3a/a4, B TOM YHCJIE€ U3 JAPYrUX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUpOBaTh MOHATUAMHU: I'pad, CBA3HBIN Ipad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb U OIUCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUPOBATh IOHATUAMMU: HATypPaJIbHOC YHCIIO, LEJIOC YHCIIO,
CTCIICHDb C LCJIBIM IIOKA3aTcjIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD
C panrnoHaJIbHbBIM IIOKa3aTcJIeEM, CTCIICHDb C JIeCTBUTEIIHLHBIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
ITPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOAYJII0, PpallHOHAJIIBHOC YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOXXECTBaA HATYypaJIbHBIX, O CIbIX,
2 palOHAJIbHBIX, JEHCTBUTEIBHBIX quceil; yYMCHHC  HUCIIOJIb30BAThb
IMPU3HAKHU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCIICHUU 3a1a4; 3HAKOMCTBO C
Pa3IMIHBIMHA INO3MIMMOHHBIMHA CUCTCMaMH CUHCIICHHA, YMCHUC
BBHINIOJIHATh BBIUMCJICHHE 3HAYCHUH U Hp606pa3OBaHI/IH BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH HNOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKast Iporpeccusi, FTeOMEeTpHUIECcKasi porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ TeOMETpHYecKass  MpOrpeccHs; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYT;
YMEHHUE ONEepUPOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMITJIEKCHOTO 4Hcia, popma
3aIMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPUHTOHOMETPHYECKAs U
anreOpanyeckas); yMeTb HPOU3BOAUTH apu(PMETUUYECKUE JIEUCTBHS C
KOMIUIEKCHBIMH ~ YHCIIaMH;, TPUBOJUTH TPUMEPHI  UCIIOJIB30BaHUS
KOMIIJIEKCHBIX YHCEJl; ONEpUpOBaTh MOHATUSAMU: MaTpuma 2x2 um 3x3,

ONIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OITPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: palliOHAIbHbIE, HppalMOHANIbHBIE,
MOoKa3aTeJabHble, CTENEHHbIE, JIorapu@MHUuecKue, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpUpPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHUH M HEPABEHCTB, PaBHOCHIILHOCTD
YpaBHEHUM, HEPAaBEHCTB U CHUCTEM; YyMEHHUE pelaTb YypaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [AapaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUsS MaTeMaTHYECKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKU U peanLHoﬁ KHU3HHU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIHS, YETHOCTH (YHKIIHH,
NEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMHU, HauOobllIee U HaMMEHbIIee 3HAYeHUs
(GyHKIMYM Ha TPOMEXYTKE, HEeMpepbIBHASI (GYHKIIMSI, ACUMIITOTHI rpaduka
(GyHKIMH, TIepBasi ¥ BTOpas MpOU3BOAHAA (DYHKIIUU, TEOMETPUUECKUIA U
(u3nueckuif CMBICIT TMPOU3BOJHON, MepBoOOpa3Has, OmpenenEéHHbIN
UHTETpall; yMEHUE HaXOJUTh ACUMNTOTHI rpaduka (QyHKIUU; yMEHUE
BBIYMCIISITH IPOU3BOJHBIE CYMMBI, TIPOU3BEACHHS, YACTHOIO H
KOMITO3UIIMH (PYHKIIM, HAXOJUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(yYHKIMHM; yMEHHE HaXOAWTh MPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIHIL;
YMEHHME WCIIOIb30BaTh MPOU3BOJHYIO ISl HCCIeNOBaHUS (YHKIIUMH,
HaXOJWTh HAaWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIIOJIB30BAaHUEM ammapara MaTeMaTU4ecKOro
aHallM3a; TPUMEHATHh TPOU3BOIHYIO IS HAXOXICHHS HAWTY4IIEro
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-DPKOHOMUYECKUX WU

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HWHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHUYCCKOI0 MOACIUPOBAHHUA C

oMoIIbI0 U depeHInaTbHBIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTHYHAS
byHKIMS, paroHaibHast byHKUMS, CTETEeHHAas byHKIWMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpPOUTh Tpa@UKU H3YyYEHHBIX (DYHKUMH, BBIMOJHSATH MPeoOpa3oBaHUs
rpadukoB GYHKUUH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCUMOCTEH, MIPU PELICHUH 3aJad U3 JIPYIHX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHON JKU3HM; BbIpaxaTh (OpMyJilaMU 3aBUCHMOCTH MEXY
BEJTMYMHAMM; UCTIOJIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 715 pelIeHUs
ypaBHEHUH, HEpaBEHCTB W 3aJady C NapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHU N, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIPaBJICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKEHMS], YpaBHEHMs, HEPaBEHCTBA M HUX
CUCTEMbl IO YCJIOBHIO 33Jayd, HMCCJIEA0BATh IOJYYEHHOE pELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTYallUd Ha SI3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCJIOBHIO 3a/adyH,
UCCIIEJIOBATh IOCTPOEHHBIE MOJIENM C UCIOJIb30BAHUEM arllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh NOHATHAMU: cpeiHee apu(pMeTHUeCKoe, MEHaHa,
HauOoJIbllIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIepCusi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHUE M3BJIEKAaTh, HHTEPIPETUPOBATh
UH(pOpMaLUIO, TPEJICTABICHHYIO B TAOIUIIaX, HA JMarpaMmax, rpadukax,
OTpaXKarollyro CBOICTBA pEaJIbHBIX ITPOLIECCOB U ABJIEHUH; NPEJCTABIIATh
UHPOpMALIMIO C T[OMOINbIO TabNUIl W JMarpamm; HcCCIeloBaTh
CTaTUCTHYECKHE JIaHHBIE, B TOM YHCIE C MPUMEHEHUEM TIpadUuecKux
METO/JIOB U 3JIEKTPOHHBIX CPE/ICTB; IpaMueCcKy UCCIIeI0BATh COBMECTHbIE
HaOJIOIGHUST C TIOMOINBIO JarpaMM pacCeMBaHMs M JIMHEWHOM

perpeccuun




YMeHue OInepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYYAHHOTO COOBITHS; YMEHHE BBIYUCIATDH
BEPOATHOCTh C HCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy IMOJIHOM
BEpOSATHOCTH, hopmyiny beprymmm, komOuHaTOpHBIE (PAaKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEANBHBIX COOBITUH; YMEHHE OIEpUPOBAThH
HNOHIATUSIMU: CllydyallHasi BEJIWYMHA, PpACHpPECIICHUE BEPOSITHOCTEM,
MaTeMaTH4eCKoe OXKUIAaHHWEe, AMUCIEPCHs U CTaHJApTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHMI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeAeiaeHuil amis
pelleHus 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCED,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIMX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATDH MOHATUSIMU: COUETaHHE, IEPECTAHOBKa,
YUCJIO COYETAaHWH, YUCIO TIEPEeCTaHOBOK, OMHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCYKIACHUS AJIs pEILICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOIYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATUSMH: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA yrja, I[UJIOCKUA yrou,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIUBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSIMOM U IIIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY
IPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHUE UCTIOIb30BaTh MpU
pellieHnu 3a7ad u3ydeHHble (akThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUpPA; CTPOUTH
MaTe€MaTUYeCKHEe MOJENIHU C MOMOIIbI) T€OMETPHUUYECKUX MOHATUH U

BCJIIMYHMH, PCIIATh CBA3AaHHBIC C HUMH MMPAKTUYCCKUC 3a/1a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYpbI, 00BEM (uUrypHI,
MHOTOI'paHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHUE MHOTOI'paHHHKA,
KyO, mapajuienenumnen, npusMma, Nupamuaa, (Gurypa U MOBEPXHOCTh
BpallleHus], HWIMHAP, KOHYC, map, cdepa, miomaab chepsl, MIOMaab
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHIUHApa, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiICnvIiicaa, mupamMuabl, IPHU3MbI, LHUIWHIpPA,




KOHYCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CCUECHMS KOHYCa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCJIE C IIOMOIIBIO 2JIEKTPOHHBIX CPE/ICTB;
yYMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpeAeIeHUS U3ydaeMbIX (PUTyp, BBIIIBUTATh THIIOTE3BI
0 CBOMCTBax M IpHU3HAKaX reOMETpUYECKUX (Uryp, o0OOCHOBBIBATh WU
ONpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccupukamuwo ¢uryp 1o
pa3IUYHbIM TMpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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YMeHme OIICpHUPOBATH TOHATHUAMMU: JABMKCHUC B  IIPOCTPAHCTBE,
TapajuIeNIbHBIA TIEPEHOC, CHMMETPHUSI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHS, MOJOOHBIE QUIYpBl, YMEHHE
pacro3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIO0JIb30BaTh I'€OMETPUUYECKHE OTHOIICHUS
MIPH PELIEHUH 3a]1a4; HAXOJUTh TeOMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0IA b, 00BEM) TTPU PEIICHUH 33/1a4 U3 IPYruX YIYECOHBIX IPEIMETOB U
W3 peallbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUECKUE BETMUYUHBI
(nmuHa, yroj, momangb, 00bEM, IMIIOLIAAb MOBEPXHOCTH), HCIOJIB3YS
u3ydeHHble (OPMYNBI U METOJbI, B TOM YHCJE: IUIOMIA b MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajvleNienunena, MUPaMUbl, MPU3MBL, UWIMHAPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHue ONCpUPOBATH MOHATHAMU: IMIPAMOYI'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0OKCHHUC BCKTOpPa II0 6a3I/Icy,
CKaJIIpHOC TMPOU3BCACHHUE, BCKTOPHOC TMPOU3BCACHUC, YIOJl MCKIAY
BCKTOpaMU; YMCHHUC HUCIIOJIB30BATb BCKTOpHHﬁ 151 KOOp)IPIH&THLIfI METOJ
I PpeIICHUA TCOMECTPUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCETOB
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YmMmenue BLI6I/IpaTB MOAXOMAIIMI  METOH s peuicHud 3alavu,
NOHUMAHHUC 3HAYUMOCTH MATCMATHKU B HU3YUYCHHU IMPHUPOAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCliO3HABATb

NpOSABJIICHUC 3dKOHOB MATECMATUKKW B HCKYCCTBC, YMCHHC IIPUBOAUTH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHUHCKOM W  MHUPOBOU

MAaTeMaTU4eCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbubie u nensie uncia. [Ipu3Haku eTMMOCTH LENbIX YUCel
12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIpOOM, TIPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JlecTBUs ¢ apupMeTHUECKUMU
' KOPHSIMHU HATYpaITbHOU CTETICHH
14 CreneHbp ¢ menbIM mokazateneM. CTemeHb C palMOHAIBHBIM ITOKa3aTelleM.
' CBolicTBa CTENEHU
15 CuHyc, KOCHHYC M TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJIbHBIC JOTaPUPMBbI
JlelictButenbHple 4HuCIa. ApUPMETHYECKHE OIepalud ¢ JICUCTBUTEIHHBIMU
1.7 yucnamu. IlpuOnmx€HHble BBIYMCICHHS, IMpaBWiIa OKPYIJIEHUS, NPUKHUAKA H
OIICHKA Pe3yJIbTaTa BbIUHUCICHHM
1.8 [IpeoOpazoBaHue BhIpaKEHUN
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHs
2.4 [TokaszarenbHbie U TorapudMUIecKre ypaBHEHUS
2.5 Lenbie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppannonansHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBEeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPUIIbI
3 OyHKIMK U TpaduKu




Oynknwms, cmocoOwl 3amanus GyHkuuu. ['paduk Gyakuu. B3anmao oOparHbBIE

3 ¢ynkuuu. Yérneie n Heuétnele Gynkunu. [lepuoanueckue GpyHKIHA
OOnacte ompeneneHUs] U MHOXKECTBO 3HaueHW ¢ynkumu. Hymn dyHkumu.
3.2 [IpoMexxyTkl  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIWH.
' MakcuMymbl 1 MUHHMYMBI QyHKIuH. Hambonblee W HaumMeHbIIee 3HAUYCHHUE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennasi (yHKIUS C HaTypalbHBIM M LEJNbIM IOKa3aTteneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 Apudmerrueckas 1 reoMeTpruieckas nporpeccuu. @opmyia CI0KHBIX TPOIIEHTOB
4 Hauana MmaTemMaTn4eckoro aHaimmsa
4.1 [IpousBomnas pynkuun. [Ipon3BoaHbIC 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOM3BOJAHONW K HCCICAOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. HaxosxieHne HanOoIbIIero 1 HaMMEHBIIEro 3HaYeHUs (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooGpa3nas. Unrerpan
5 MHoecTBa U JIOTHKA
5.1 MHoO€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Komb6unatopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpALLICHUS
7.5 KoopanHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






