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[NHOACHUTEJIbHAA 3AIINCKA

VY4eOHblli Kypc «BeposTHOCT M cTaTUCTHUKa» YIIIYOJIEHHOIO YpPOBHS
ABJIAETCS TPOJOJDKEHUEM M Pa3BUTUEM OJHOMMEHHOTO Y4eOHOro Kypca
yrayOJIEHHOTO YpOBHS Ha YPOBHE CpeaHEero ooOiiero oopa3oBaHus. YUeOHBIN
Kypc NpelHa3HaueH mjs (OpMHUPOBaHUA Yy OOYyYaroIIMXCS CTATUCTHYECKOU
KYJIbTYpbl W TOHUMAaHHS POJIM TEOPUU BEPOSITHOCTEW KaK MAaTeMaTHUYECKOIO
MHCTPYMEHTA JJI U3YUYECHMsI CIydyalHbIX COOBITUH, BEIMYUH U TpoueccoB. [lpu
U3YYEHUH Kypca o0O0OoramaroTcs MNpeAcTaBiIeHUs OOydaloIIuXcsi O MEeToAax
UCCIIEIOBAHNSI M3MEHYMBOIO MHpPA, PA3BUBAETCS NOHUMAHWE 3HAYUMOCTH U
OOLIHOCTH MaTeMaTHYEeCKUX METOJOB IO3HAHMUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CopnepxaHue ydeOHOTO Kypca HampaBlIEHO Ha 3aKpelyieHue 3HAHWM,
NOJIYYEHHBIX MPU U3yYEHUHU Kypca Ha YPOBHE OCHOBHOT'O OOIEro 00pa3oBaHus,
U Ha pPa3BUTHE NPEACTABICHUW O CIy4YalHBIX BEJIMYMHAX M B3aUMOCBS3AX
MEXJYy HHUMH Ha BaXXHBIX IPUMEpPAX, CIOKEThl KOTOPBIX TMOYEPIHYTHl U3
OKpYyXarolero mupa. B pesynbrare y oOydaromuxcs A0KHO cPOPMUPOBATHCS
npe/iCTaBlieHue O HauboJsiee YNOTPEOUTENbHBIX W OOIIMX MaTeMaTHYeCKHUX
MOJAENSX,  WCHOJAb3YEMBIX Il ONKCAHUS  AHTPONIOMETPUYECKUX U
nemMorpadUyecKux BEJIUYHH, MOTPEIIHOCTEH B pas3IMyHbIE poja U3MEPEHUSX,
JUTUTETLHOCTH 0€30TKa3HON pabOThl TEXHUUYECKUX YCTPOMCTB, XapaKTEPUCTUK
MAaCCOBBIX SIBIICHHM W TIPOIIECCOB B OOIECTBE. YUEOHBIN Kypc sIBJISICTCST 0a30ii
JUISL  OCBOEHHS  BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJMMBIX
CIEUHUAINCTAM HE TOJBKO HWHKEHEPHBIX CIIEIMAJIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX M TICUXOJOTHYECKUX, MOCKOJIbKY COBPEMEHHbBIE OOIIECTBEHHbBIE
HAyKU B 3HAYUTEIbHOW MEpEe MCIIOJIb3YIOT anmapar aHain3a OONbIINX JTaHHBIX.
LlenTpasibHyI0 YacTh yueOHOTO Kypca 3aHUMAET OOCYKJEHUE 3aKOHA OOJIBIINX
yrcel — (yHIaMEHTAJIbHOTO 3aKOHA MPUPOJIbI, UMEIOIIET0 MaTeMaTUYECKYIO
dbopmanuzanmio.

B cooTBeTcTBMM C yKa3aHHBIMH LIENISIMU B CTPYKType ydeOHOro Kypca
«BeposATHOCTh M CTaTUCTUKA» Ha YIIIYOJIEHHOM ypPOBHE BBIIEIIEHBI OCHOBHBIE
comepxkarenbuble  nuHUU: «Ciy4dailHple COOBITUSI M BEpPOSTHOCTU» U
«CnyyaiiHble BETMYUHBI U 3aKOH OOJBIINX YHCEID.

I[ToMrMO OCHOBHBIX JIMHHM B yU4e€OHBIN KypC BKJIFOYCHBI 3JIEMEHTHI TEOPHHU
rpagoB U TEOpUH MHOXKECTB, HEOOXOIUMBIE IJisi TMOJHOIIEHHOTO OCBOEHUS
MaTepuaia JaHHOTO y4eOHOro Kypca M CMEXHBIX MaTeMaTHYECKUX Y4eOHBIX
KYpCOB.

Conepxxanne muHun «CiydailHpie COOBITHSI W BEPOSITHOCTU» CIYKHUT
OCHOBOU st POPMHUPOBAHUS TIPEACTABICHUI O paclpeiesieHn BepOsTHOCTEH
MEXIY 3HAUYCHUSIMM CIyYalHbIX BEIWYMH. BaXHy0 YacTp B 3TOWU
COAEPKATEIbHOW  JIMHUM  3aHUMAET  U3YyYCHUE  TEOMETPUUYECKOr0 WU
OMHOMMANILHOTO paclpe/ieIeHUd Y 3HAKOMCTBO C WX HEMPEPHIBHBIMU
AHAJIOTaMH — MOKAa3aTEJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSIMMU.

TeMbl, CBS3aHHBIE C HENPEPBIBHBIMUA CIIyYalHBIMU BEJIMYMHAMU U
pacmpeneneHusIMA, aKIEHTUPYIOT BHUMAHHE OOYYaIOIIUXCS HA OMHCAHWH U
W3YYCHUHN CIIY9afHBIX SBJICHUH C TIOMOMIBIO HENPEPBIBHBIX (DYHKITHIA.
OcHOBHOE  BHUMAaHHME  YAENSeTCAd  IMOKa3aTeJbHOMY U  HOPMaJIbHOMY
pacrpenencHusIM.

B yueOGHOM Kypce npeaycMaTpUBaeTCsl 03HAKOMUTENIbHOE U3YyYEHUE CBSI3U
MEXIY CIy4allHbIMA BEJIMYMHAMH W OMNUCAHHE OSTOM CBA3U C IOMOIIBIO
KO3 uimeHTa KOppensiuud M €ro BBIOOPOYHOTO aHajaora. OTH JJIEMEHTHI



COJlepKaHMsl pPa3BUBAIOT TeMy «Jluarpammbl pacceMBaHUs», U3YUYCHHYIO Ha
YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs, U BO MHOTOM ONHUPAIOTCS Ha
CBEJICHUS U3 KYpCOB are0pbl U TEOMETPHH.

Emé omuH osmeMeHT coaep)KaHUs, KOTOpBIM IIpeaiaraercs Ha
O3HAKOMUTEIBHOM YPOBHE — IOCJEJ0BATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
cOOBITHI, HacTymawIUX B  e€IuHULY BpemMeHH. (O3HaKkOMJIEHHE C
pacrpesieieHueM  BEpPOSTHOCTEH  KOJMYECTBA TaKUX  COOBITHMIL  HOCHUT
Pa3BUBAIOLIUI XapaKTep U SABJSETCSA aKTyaJbHbIM I OyAylux aOUTYpUEHTOB,
MOCTYMAIIIUX Ha Y4YeOHbIE CHELHATIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU
HayKaMH, [ICUXOJIOTUEN U YIIPABICHHUEM.

Ha wusyuenue yueOHOro kypca «BeposSTHOCT U CTAaTUCTUKA» Ha
yray0JieHHOM YpoBHe oTBoauTcs 68 udacoB: B 10 kimacce — 34 yaca (1 yac B
Hememo), B 11  xmacce — 34 waca (1 wac B Hememo).



COIAEPXAHUE ObYUYEHUA
10 KJIIACC

I'pad, cBasubiii rpad, nytu B rpade: mukiasl U uenu. CreneHb
(BaJIGHTHOCTB) BepIIHHBI. ['padbl Ha MIOCKOCTH. JlepeBbs.

CnyyaiiHple  SKCIIEpUMEHTHI  (OMBITBI) M CIIy4ailHbIe  COOBITHS.
DOnemeHTapHble COOBITHS (MCXOAbl). BeposATHOCTH CilyyallHOrO COOBITHS.
bnuzocte 4YacToThl M BepOSATHOCTH CcOObITMH. CiydallHbIE OMBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUAMH.

Onepanuun HaJ COOBITHSIMU: nepeceyeHue, oObeMHEHHE,
OPOTUBONOJIOKHBIE cOObITUS. Jlumarpammbl Ounepa. Popmyna CIOXKEHUs
BEPOSATHOCTEN.

YciioBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEU. JlepeBO Ciayd4amHOro
skcniepuMmenTa.  QPopmyna nogHoW — BeposTHoctH.  Popmyna  balieca.
HezaBucumsbie coObITHS.

bunapubiii  ciydailHblii  ONBIT  (MCHBITAaHWE), YCINEX M Heyjadya.
He3aBucumpie ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUW A0 MEPBOTO
ycnexa. llepectanoBku u ¢akrtopuan. Ywucino coueranuit. TpeyrogbHHUK
[Tackansa. ®opmyna 6unoma HeroToHa.

Cepusi He3aBUCHMBIX ucHbITaHui bepuymnu. CrnydaitHelii BeIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyvaitnas BenuuuHa. Pacnpenenenwe BeposTHocTel. Jmarpamma
pacnpenenenus. Onepanuu Haj  ClIydallHBIMM  BeJIMYMHaMH. buHapHas
ciyyaliHas BenuyuHa. [IpuMepsl pacnipeneneHuil, B TOM YKUCIIe T€OMETPUYECKOE
1 OMHOMMAJIBHOE.

CoBMecTHOE pacnpefereHue IBYX ClydalHbIX BenuduH. HesaBucumble
CIlyyalHble BEIMYMHBL.MaTeMaTUYeCcKoe OXUIAHUE CIIy4allHOM BEJIIMYHUHBI
(pacupenenenus). IlpuMepsl mNpUMEHEHHs] MaTEMAaTUYECKOTO  OXUAAHUA
(cTpaxoBanme, jotepes). MaTeMaTHUuecKoe OXXKHJIaHHE OWHAPHOM CIydalHOU
BEIWYUHBL. MareMarndeckoe OXUAAHUE CYMMBl CIy4YalHBIX BEJIMYUH.
MaremaTtuyeckoe — OXUJAHHE  T'€OMETPUYECKOr0 M OMHOMMAJIBHOTO

pacupeneseHUNn.
Jluctiepcusi ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIIyYallHOM  BEJIIMYWHBI
(pactipeneneHus). Hucnepcus OMHApHOM CIIy4aitHOM BEJIMYMHBI.

MaremaTuuecKkoe OXKUJaHuEe NPOU3BEICHUS U TUCTIEPCHS CYMMbI HE3aBUCUMBIX
CIy4YalHbIX BeIWYUH. Jlucnepcus U CTaHIapTHOE OTKIOHEHUE OMHOMHUAIBLHOTO
pacnpenenenusd. Jlucnepcus M CTaHIAPTHOE OTKIOHEHUWE T'€OMETPHUYECKOrO

pacrpeneneHusl.
11 KJTIACC

HepasenctBo YeOwnméBa. Teopema UeOwmméa. Teopema beprymin.
3akoH Oosbmux uucen. BeiOopounHblii MeTom wucciaenaoBaHuii. Bribopounbie
xapakTepucTuku. OIGHUBaHUE BEPOSTHOCTH COOBITHA TIO BBIOOPOYHBIM
naHHbiM.  [IpoBepka mpocCTEMIIMX THUIOTE3 C IOMOIIBK)  W3YyYEHHBIX
pacnpeneneHuu.

HenpepsiBHble ciyyalinble BenuuuHbl. [Ipumepsl. DyHKIOHS MIIOTHOCTH
BEPOATHOCTU pacnpenencHus. PaBHOMEPHOE pacnpeneseHne U €ro CBOMCTBA.
3agauu, TOpPUBOASIIME K  IOKa3aTEIbHOMY  pACHOPEACICHUIO.  3aJaud,
NPUBOASIIIME K HOPMalbHOMY pacnpenencHuto. DOyHKIHUS  IUIOTHOCTH
BEPOSITHOCTA  TOKA3aTEJIbHOTO  paclpenesieHusi, (PYHKUUsS  IUJIOTHOCTH



BEPOATHOCTU HOPMAJIBHOIO pacupenencHus. OyHKIusa IJIOTHOCTA U CBOWCTBA
HOPMAJIBHOT'O pacIpeIeICHUs.

IlocimeqoBaTEILHOCT, OOWHOYHBIX HE3aBUCHUMBIX COOBITHMH. 3ajadm,
[pUBOAsIIME K pactpeneneHuto Ilyaccona.

KoBapuanuss naByx cnydaiiHbix BenuuuH. Kosddumuent nuneiHon
koppensiuud. CoBMecTHble HAONMIOJEHUA JBYX BeIWYUH. BpiOOpoUHBIH
kod(ppunueHT xkoppensauuu. Paznuuue Mexay JTUHEHMHOW CBSA3BIO U IPUUYUHHO-
CJIEACTBEHHOM CBA3bI0. JIMHENHAs perpeccusi, METOJ HaUMEHBIINX KBAJApPaTOB.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHIA

JIMHHOCTHBLIE PE3VYJIbTATDI

1) rpak1aHCKOTO BOCIIUTAHUS :

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMHM  OOyyaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUM,
IpoLeayp TpakKJaHCKOro oOiiecTBa (BBIOOPBI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICHICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) IaTpUOTUYECKOTO0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON Tpa)KJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIICHUE
K JIOCTIKCHHMSIM POCCHUUCKHX MAaTeMaTHKOB U POCCUHUCKOM MaTeMaTH4YeCKOM
IIKOJIBI, WCIIOJB30BaHUE ATUX JIOCTHMIKCHHH B APYrUX HayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUS :

OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, JOTUYECKOTO TOBEACHUS,
CBS3aHHOTO C TMPAaKTHYECKUM TMPUMEHEHUEM JOCTH)KEHUW HAyKu U
NEATENIbHOCTBIO  YYEHOr0, OCO3HAaHWE JIMYHONO BKJIAJa B IIOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 5CTETUYECKOTr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, peuIeHHi, paccyKIeHuH,
BOCIIPUUMUHNBOCTh K MATEMAaTUYECKUM acClEKTaM Pa3jnyHbIX BUJOB UCKYCCTBA;

5) du3nyecKoro BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAaHUS B
MHTEpecax 370pOoBOro U 0Oe3omacHOro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (37I0pOBOE TMHUTaHUE, COaTaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTIbIXa, PeryysgpHas (uandeckas aKTHBHOCTH), (HU3UUIECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTHUBHO-03J10POBUTEIBHOMN
NEATENbHOCTHIO;

6) Tpy10BOIO BOCIIUTAHUS

FOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEpeC K
pasnu4HBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccun W pearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh W  CIOCOOHOCTH K  MAaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUYECKON HAITPaBJIEHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh HIKOJOTHYECKON KyJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COIIMAIbHO-?KOHOMUYECKUX  TPOIECCOB HA COCTOSIHUE MPUPOJHOW U
COIMAJILHON CpEeNlbl, OCO3HAHWE TJIOOAITBHOTO XapakTepa HSKOJOTUYECKHUX
npo0JieM, OpUeHTalMs Ha IPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUM NIl PelIeHUs
3a/1a4 B 00JIACTU OKPYXKAIOIIEH cpe/ibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOXHBIX ITOCJIECTBUI JIJII OKPYKAIOLIEN CPEbI;



8) IEHHOCTU HAYYHOTO MTO3HAHUS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHS HAyKH W  OOIICCTBEHHOW TPAKTUKH, IOHHUMAaHHE
MaTeMaTHICCKON HayKh Kak c(hepbl YEeIIOBEUYECKOW ICATEIBHOCTH, JTAIoOB e¢
pPa3BUTHS W 3HAYMMOCTH JUISI PAa3BUTHS I[MBWJIM3AIUH, OBIIAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOW KyJIbTypOW KaK CpPEJICTBOM ITO3HAHHS MUpA,
TOTOBHOCThH OCYIIECTBIIATh MPOCKTHYIO W HCCIEIOBATEIBCKYIO ICATEIBHOCTD
WHIUBUIYAJTLHO U B TPYIIIIC.

METAITPEAMETHBIE PE3VJIbTATBI

[To3HaBaTenbHBIC YHUBEPCAbHBIC YUSOHBIC ICHCTBHS

ba3zoBbie nornyeckue neHCTBUSA:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKA MAaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIPUHHMMAaTh, (OPMYIMPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
NpOTUBOpEUHs B (pakTax, JaHHBIX, HAOJIOJICHUSIX U YTBEPXKIACHUIX, Tpe/jiaraTh
KPUTCPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPCUHH;

JIeaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (MIpsiMble W OT MPOTUBHOIO), BBICTPAMBATH apPTryMEHTAIIHUIO,
OPUBOJIUTh TPUMEpPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pemieHuss ydeOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElIeHHs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

bas3oBrle uccienoBaTenbCcKue IEUCTBU:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIENOBATEIbCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynUpoBaTH  BOINPOCH], (PUKCHpYIOIHKE MPOTUBOPEYHE, MPOOIIeMYy,
yCTaHABIMBATh KCKOMOE U JIaHHOE, (P OPMHPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHNE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OOBEeKTamu,
SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENIEHHOTO HAOJIOJCHUS, WCCICAOBAaHMs, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGota ¢ uadopmanueii:

BBISBIIATh AeUIUTHl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /IS OTBETa
Ha BOTIIPOC U JJIS PEIICHUS 3a/1auu;



BbIOMpaTh  MHPOPMALIMIO W3  HUCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(MOPMALUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, PEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmaIuu o CaMOCTOSITEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIE ACHCTBUS

OO0uienue:

BOCIIPpUHMMATh H  (HOPMYJIUPOBATh CYXKIACHUS B COOTBETCTBUU C
YCIIOBUSIMH | TICJIIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3pEHUsS B YCTHBIX U MUCBMEHHBIX TEKCTAX, J1aBaTh MOSCHEHUS 110 XOAY PEIICHUS
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYEHHBIH pE3yiIbTaT;

B X0JI¢ 00CYXJICHUS 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJIeMBbl, pelaeMol 3ajavd, BHICKA3bIBaTh HJIECH, HAIICJICHHBIE Ha ITOUCK
pCIICHHMS, COMOCTABIATh CBOM CYXKICHHUS C CYKICHHUSIMH JPYTUX y4aCTHHKOB
Jauaiora, OOHapy>KMBaTh Pa3InYUE M CXOJCTBO IMO3HIIMHA, B KOPPEKTHOU (hopme
(GopMyITHpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEJICTABIIATh pPE3yIIbTaThI peIICHHMS 3a7a4H, DKCIIEPUMEHTA,
UCCIICIOBAHMUs, MPOCKTa, CAaMOCTOSATEILHO BBIOMpaATh (hOpMAT BBICTYILICHHUS C
y4€TOM 3aJ1a4 MPE3CHTAIIMN ¥ OCOOCHHOCTEH ayIUTOPHH.

PerynsatvuBHble yHUBEpCAIbHBIEC yUeOHBIE JIEUCTBUS

Camoopranuzanusi:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3aa4d, BHIOUPATH CTIOCO0 pelieHust
C y4€TOM HMEIIIUXCA PpPEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBAaTh M KOPPEKTUPOBATH BAPHUAHTHI PEIICHHH € Y4ETOM HOBOM
uHdOpMaIHH.

CaMOKOHTPOJIb, YMOIIMOHATIBHBIN HHTEIIJICKT:

BJIQ/JI€Th HABBIKAMHM [IO3HABATENBbHOW pedJIeKCHH KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipollecca U pe3ysbTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, IAHHBIX, HAWIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa IEIW € YCIOBUSAM, OOBSCHATH
MPUYUHBl  JTOCTWXKEHUSI WIM HEIOCTUKEHHSI PpEe3yJbTaTOB JI€SITENbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTBITY.

CoBMmecTHas IEATEIbHOCTD:

NOHMMATh W  HKCHOJb30BaTh  NIPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONH pabOThl MpW pEIIeHWH Y4YeOHBIX 3a7ad, NMPUHUMATH b
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMMOBBIX hopMax paboThl (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBUSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



ITPEAMETHBIE PE3YJIbTATBI

K xonmy 10 knacca oOy4aroniuiicst Hay4uTCs:

CBOOOJIHO OMEpUPOBATh MOHATUAMHU: Tpad, MIOCKUM rpad, CBA3HBIN rpad,
nyTh B rpade, 1emnb, IUKI, JEPEeBO, CTENEeHb BEPIIMHBI, JI€PEBO CIYy4alHOTO
AKCIIEPUMEHTA;

CBOOOJIHO OINEpPUPOBATh MOHATUAMH: CIy4YalHBIN SKCHIEPUMEHT (OIbIT),
Clly4yallHOE COOBITHE, SJEMEHTApHOE CIydailHOe COOBITHE (DJIEMEHTApHBIN
HCXOJl) CIy4ailHOTO ONbITa, HAXOJUTh BEPOSTHOCTH COOBITUM B OMBITAX C
PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;HAXOUTh U (hOPMYJIUPOBATH
coOBITHS: mTepeceueHue, OObEIUHEHUE JaHHBIX COOBITHH, COOBITHE,
OPOTHUBOMOJIOKHOE  JTaHHOMY,  MCIIOJb30BaTh  JAMarpaMmel  Oijepa,
KOOPJMHATHYIO TMpPSAMYIO I pEIIeHHus] 3a/ad, TMO0Jb30BaThCs (GOopMyson
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIIyYalHBIX COOBITHH;

OTMEpUpPOBaTh  TMOHATHUSMU:  YCJIOBHAs  BEPOSTHOCTh, YMHOXXCHHE
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHSA, JIEPEBO CIYYAMHOIO SKCIEPUMEHTA,
HAXOJIUTh BEPOATHOCTH COOBITUH C TIOMOINBIO TIpaBUJa YMHOXXCHHS, JepeBa
CJIy4ailHOTO OIlbITa, MCIOJb30BaTh (POPMYJY IMOJTHOW BEPOSTHOCTH, GOPMYITY
baiieca npu penienuu 3aiad, onpeaeisTh HE3aBUCUMOCTb COOBITUIM TTO popmyIie
Y 110 OpraHU3aluy CIy4alHOIr O dKCIIEPUMEHTA;

NPUMEHATh HM3YYCHHBIE KOMOWHATOpPHBIC (OPMYJbI IS TEePEUNCICHUS
AJIEMEHTOB MHOKECTB, JIEMEHTAPHBIX COOBITUN CIIY4aHOTO OMBITA, PEIICHUS
3aJla4y 10 TEOPUH BEPOSITHOCTEH;CBOOOIHO ONIEPUPOBATH MOHATUSIMU: OMHAPHBIN
CIIy4aliHbI ONBIT (MCHBITAHUE), YCIIEX W HEyAaua, HE3aBHUCUMBIE UCIIBITAHUSA,
cepusl UCTIBITAHUHM, HAXOIUTh BEPOSITHOCTH COOBITUH: B CEpUU UCIBITAHUNA IO
NEPBOTO yCIE€Xa, B CEpUU HUCHBITAHUNW DBEepHYJUIM, B OIBITE, CBA3aHHOM CO
CIIy4ailHbIM BHIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOHO ONEepUPOBATH MOHATUSIMU: cClydaiiHas BEJINYMHA,
pacmpeneneHue  BEpPOSITHOCTEH, JuarpaMma  pachpejiesieHus, OuHapHas
Clly4aiiHasi BeJIMYMHA, TEOMETPUYECKOE, OMHOMUATLHOE pacCIpe/ieNiCHUE;

ONEPHUPOBATH MOHATUSMH: COBMECTHOE PACIpPEIEICHUE IBYX CIIy4alHBIX
BEJIMYMH, WCIOJB30BaTh TaOJMIly COBMECTHOTO pacCIpeieNieHus JBYX
CIy4YalHbBIX BEJIWYUH [JIs1 BBIACICHUS pACHPEICICHUS KaXIAOW BEIUYHUHBI,
OTIpEJICIICHHs] HE3aBUCUMOCTH CIIYyYalWHBIX BEJIUYHH;CBOOOJHO OINEpPUPOBATH
HOHSITUEM MaTeMaTU4eCKOIo OXKHJAaHUs ClIyyalHOH BEJIMYMHBI
(pacpenenenus), TPUMEHATh CBOWCTBA MAaTEMAaTHUYECKOTO OXHUAAHUS TIpH
pEIICHUH 3a/lay, BBIYHUCISATH MATEMAaTHUYECKOE OXKHJAaHWE OWHOMHUAIBHOTO U
r€OMETPUUYECKOI0 PACTIPEACIICHUM;

CBOOOJHO  OMEpPUPOBATh  MOHATUAMH:  JUCHEPCHUS,  CTaHIAPTHOE
OTKJIOHCHHE CIIyYalHOW BEJIWYHUHBI, NPUMEHATH CBOWCTBA JIHCIEPCHUH
CIyyallHOW BENHWYMHBI (pacrpelesieHus]) NpU PEHIeHUU 3a4ad, BBIYUCIATH
JUCIIEPCUI0 U CTaHAAPTHOE OTKJIIOHEHHE T'€OMETPUYECKOr0 U OMHOMHUAIBLHOTO
pacnpeneneHun.

K xonmy 11 knacca oOydaroniuiicst Hay4uTCs:

BBIUUCTISITh BBIOOPOYHBIC XApPAKTEPUCTHUKHA 1O JAHHOW BBIOOpDKE W
OLICHUBATh XAPAKTEPUCTUKU TE€HEPAIbHOM COBOKYIMHOCTH JAHHBIX IO
BBEIOOPOYHBIM ~ XapakTepucTtukaMm. OIIEHHBaTh BEPOSTHOCTH COOBITHA W
MPOBEPATh MPOCTEHIINE CTATUCTUYECKUE THMOTE3bl, MOJb3YSICh H3YYEHHBIMU
pacrpeeyeHUsIMU;



IIPUBOAUTH  NPUMEPBI  3a4ay, MPUBOJAIIMX K  IIOKA3aTEIBHOMY
pacrpeneneHuio, 3a1ad, NPUBOAIIIMX K HOPMAIBHOMY PACHPENEIICHHUIO.
OnepupoBaTh MOHATUAMU: (PYHKLHS TUIOTHOCTH BEPOATHOCTH IMOKA3aTEIBHOIO

pacnpeneneHus, GyHKIMS ~ TUIOTHOCTH ~ BEPOSITHOCTH  HOPMAJILHOTO
pactipenieneHusi,  (QyHKIUS  IJIOTHOCTM M CBOMCTBA  HOPMAJbHOIO
pacrpeneneHus;

onpenensaTh Kod()PUUUEHT JIMHEHMHOW  KOppesluuu, BBIOOPOUYHBIN
K03 puLreHT KOPPEJIALIIH.



TEMATHUYECKOE INTAHNPOBAHUE
10 KJIIACC

Ne KomnmuecTBo 9acoB
HaunmeHnoBanue paszienos u OnexTpoHHbIE (ITU(POBHIL)

KontponsHbie
TEM IPOTPaMMBI Bcero 5 [IpakTuueckue padboTsl 00pa3oBaTeIbHBIC PECYPCEI
i paboTsl

1/

1 DneMeHTHI Teopuu rpados 3

Crny4yaiiHbl€ OTIBITHI,
2 CITydaiiHbIe COOBITUS U 3
BEPOSTHOCTH COOBITHIA

Onepanuu HaJl MHOKECTBAMHU
u coObprTusaMu. ClaoKeHue u

3 YMHOXEHHE BEPOSITHOCTEH. 5
YcnoBHast BEpOATHOCTD.
He3aBrucumbie coOOBITHS

4 DneMeHThl KOMOWHATOPUKHU 4 1

Cepuu mocienoBaTeIbHbIX
HCIBITaHUN. VcnpITanus

5 bepnynnu. CnyyaliHblii 5
BBIOOD M3 KOHEYHOU
COBOKYITHOCTHU

CnydaiiHble BETMYUHBI U
pacripeiesieHus

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 34 2 0




11 KITACC

Ne Haumenosanue paszgenos | Koimdaectso dacos OnexrponHsie ((POBEIE)
n/I | M TeM IpOrpaMMbl Bcero KouTtponsasie padotel | IIpakTrueckue paboThI 00pa3oBaTelbHbIC PECYPChI
1 3aKoH OOJIBIITUX YUCET 5
DNeMEeHTHI
2 MaTeMaTH4eCKO 6
CTaTUCTUKU
HenpepbiBHBIE CiydaliHbIe
BEJIMYNHBI
3 (pactipenenenusi),
MOKa3aTeIbHOE U 4
HOPMaJIbHOE
pacnpezeneHus
4 Pacnpenenenne Ilyaccona 2
5 CBs3b MEXITY
ClIydailHBIMH BEJIMYMHAMHU 6
5 O6o0menue u ) 11 !
cUCTeMaTu3allus 3HaHUH
OBUIEE KOJIMYECTBO 34 1 0

YACOB II10 ITPOTPAMME




I[TIOYPOYHOE INTAHNPOBAHUE
10 KJIIACC

No KommuecTBo 9acoB

Mara DneKTpoHHBIE HU(POBBIC

n/ | Tema ypoxa KontponbHble [IpakTrnueckue
Bcero U3y4EHUs 00pa3oBaTesIbHbIE PECYPCHI

s paboTsl paboThI

I'pad, cs3HbIM Tpad,
IIPEJCTaBICHHE

1 1 https://m.edsoo.ru/DNVFQSSRO
3aa4y C TOMOIIIBIO

rpada

Crenenn
2 (BanenTHOCTE) 1 https://m.edsoo.ru/UXI4HCLA1
BepiuHbL. [IyTh B

rpade. Llenu u UKIIBI

I'padsr Ha MIOCKOCTH.
3 JlepeBo CirydaifHOTO 1 https://m.edsoo.ru/24XFA5016
IKCTIEPUMEHTA

Cnyvalinbie
9KCIIEPUMEHTHI
(OMBITHI) U CTy4aliHbIC

4 1 https://m.edsoo.ru/JIIN2M7PQO
COOBITHSL.

DneMeHTapHbIe
COOBITHS (MCXO/IBI)

BepositHoCcTh
5 CIIy4aifHOTO COOBITHS. 1 https://m.eds00.ru/8S3C8YCML
BepostHocTr



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML

COOBITHIA B OIIBITAX C
PaBHOBO3MOKHBIMH
AJIEMEHTaPHBIMU
COOBITHSIMHA

BepostHocTh
CIIy4aifHOTO COOBITHSI.
Beposarnoctn
COOBITHI B OIBITAX C
PaBHOBO3MO>KHBIMU
AIeMEHTapPHBIMHU
COOBITHSIMHA

https://m.edsoo.ru/N2R1G2PJ5

[Iepeceuenue,
o0beIMHEHNE
MHOKECTB U COOBITHIA,
MPOTUBOMOJIOKHBIE
coOpIThs. Popmyra
CIIOKEHHS
BEPOSITHOCTEH

https://m.edso00.ru/183Y3NKOQ

YcnoBHas
BEPOSTHOCTb.
YMHOKEHUE
BEPOSATHOCTEH.
dopmyia yCI0BHOU
BEPOSATHOCTH

https://m.edsoo.ru/\W5ZFDS3AA

YcrnoBHas
BEPOSITHOCTb.
YMHOXEHNE

https://m.edsoo.ru/ORLGTZ9K7



https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7

BEPOSATHOCTEM.
®opmysia yCI0BHOM
BEPOSITHOCTH

10

dopmyna MoJHOU
BEPOSTHOCTH

https://m.edsoo.ru/UNX09C5LX

11

®opmyia baieca.
He3aBucumeie
COOBITUA

https://m.edsoo.ru/NYF9VJ6R6

12

Kombunartopuoe
MPaBUJIO YMHOYKEHHUS.
ITepecranoBku u
bakropuan

https://m.edsoo.ru/BVVFQUKKS

13

Yucno couetaHui.
Tpeyronpnuk [Tackans

https://m.edsoo.ru/Y15CS8R20

14

dopmya GuHOMA
HeroTona

https://m.edsoo.ru/ABSANVGJH

15

KonTtponwsHas pabora
Nel: "TI'padmr,
BEPOSTHOCTH,
MHOJKECTBA,
KoMOMHaTOpuKa"

https://m.edsoo.ru/Q3DKAYADF

16

bunapubIit
CIIy4YailHBIM OIBIT
(ucmplTaHue), ycrnex u
Heyzaua.
HeszaBucumbie

https://m.edso0.ru/lY4T46JQ6



https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

ucneltanus. Cepust
HE3aBHCHUMBIX
WCTIBITAHUH 110
IIEpBOro ycrexa

17

Cepust HE3aBUCUMBIX
HUCIBITAHUN 10
MEepPBOTO ycrexa

https://m.edso00.ru/Q1KT2Y9lU

18

Cepust HE3aBUCUMBIX
ucnbiTaHui bepHymm

https://m.edsoo.ru/HIWIZ7FD8

19

CrnyyaitHblii BBIOOD U3
KOHEYHOH
COBOKYITHOCTHU

https://m.edsoo.ru/\VVCL7PSUOX

20

[IpakTrueckas padota
C MCIOJIb30BaHHEM
ANEKTPOHHBIX TaOJIHUII

https://m.edsoo.ru/NE69MIZJO

21

CnyvaiiHasi BeTMYMHA.
Pacnpenenenue
BEPOSITHOCTEH.
Huarpamma
pacnpezeneHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepanuu Haj
CIIy4ailHbIMU
BEJIMYHHAMH.
ITpumepsl
pacIpeneieHui.
bunapnas ciydaiinas

https://m.edsoo.ru/C6TDDUNJ8



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8

BCiIn4YnHa

23

I'eomerpuueckoe
pacrpeeneHue.
bunomuansHOE
pacrnpeneneHmue

https://m.edsoo.ru/JTT2F54GL

24

Maremarnueckoe
0’KMJIaHHE CITy4yalHOU
BEJIMYMHBI.
CoBmecTHOE
pacrpenieeHue IByX
CIIy4alHbIX BEJIMYNH

https://m.edsoo.ru/77Z76Y7KB

25

HeszaBucumbie
Cly4aliHbIE
BesMuKrHbI. CBOKCTBA
MaTeMaTH4eCKOTro
OKUJaHUSI.
Maremaruueckoe
OKHJaHue OMHApHON
CIIy4aiHOM BEJIMYHHbI

https://m.edsoo.ru/N9D71J9PM

26

Maremaruueckoe
0>KHMJIaHHE
F€OMETPUUECKOIO U
OMHOMHAIBHOTO
pacnpeneneHnun

https://m.edso0.ru/C6HWOBTQQ

27

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHUE

https://m.edsoo.ru/BGX67VSNV



https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV

28

Jucrniepcust OMHAPHOM
CIy4allHOM BEJINYMHBI.
CaoiicTBa AucCIIEpCUH

https://m.edsoo.ru/HYZZFP2Y7

29

Maremarnueckoe
0’KHJIaHUE
MIPOU3BEICHUS U
JTUCTIEPCHS] CYMMBI
HE3aBUCHUMBIX
CIy4alHbIX BEJIMYUH

https://m.edsoo.ru/K52203JU2

30

Jucnepcus
OMHOMHAIBHOTO
pacripeneeHusl.
[IpakTuueckas padota
C UCIOJIb30BaHUEM
ANEKTPOHHBIX TaOJIHUIT

https://m.edsoo.ru/BOWSYV6LT

31

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHUE
reOMETPUYECKOro
pacnpezeneHusl. .
[IpakTueckas pabota
C UCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUIL

https://m.edsoo.ru/NSGZU1L92

32

O0600111EHNE U
CHCTEMATHU3aLUs
3HAaHUHU

https://m.edso0.ru/K2Y9U56JG

33

KonTtponsHas pabora

https://m.edsoo.ru/EZTQ5A060



https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60

No2: "McnibiTanust
beprymn.
Crnyuaiinbie
BEJIMYUHBI U
pacnpeneneHus"

O060011eHNEe U

34 CHUCTEMAaTHU3aIN 1 https://m.edsoo.ru/ZEKKZP13J
3HAHUHI
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/ZEKKZP13J

11 KITACC

Ne

~

Tema ypoka

KomnnuectBo yacos

Bcero

KontponbHbie
paboThl

[IpakTrnueckue
paboThl

[ara
U3YYCHUS

DneKTpoHHBIE HU(POBBIC
00pa3oBaTeNIbHbIE PECYPCHI

Hepasencro YeOniesa.
Teopema YeobsbIiena.
Teopema bepnynnu. 3akoH
OOJIBIINX YUCE

https://m.edsoo0.ru/E251PS7YZ

Hepasencrso YeOniesa.
Teopema UeobbIena.
Teopema bepnyninu. 3akoH
OOJIBIINX YHCE

https://m.edso0.ru/84DPQY5U5

Hepasencto UeobrIena.
Teopema UeoObIena.
Teopema bepnyniau. 3akoH
OOJIBIINX YUCE

https://m.edso0.ru/795RTYVP7

Br16opounsIit MeTOT
HUCCIIEI0BAHUMI

https://m.edsoo.ru/T3HDIU6R5

[IpakTiueckas pabota c
HCII0JIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUIL

https://m.edsoo.ru/7918IHPHP

I'enepanpHas
COBOKYITHOCTb U CITy4aiiHas

https://m.edsoo.ru/1234058PN



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN

BbIOOpPKA. 3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTepUCTUKaMHU.
OreHka cpeHero u
JUCIIEPCUU TE€HEPATBHON
COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX
XapaKTEePUCTUK

I'enepanbpHas
COBOKYITHOCTb U CITy4aliHast
BbIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTEPUCTHKAMHU.
OrneHka cpeiHero u
JUCIIEPCUH TE€HEPATBHON
COBOKYITHOCTH C IIOMOIIIBIO
BBIOOPOYHBIX
XapaKTEPUCTHUK

https://m.edsoo.ru/UFS5LUWZX

OueHuBaHuE BEPOATHOCTEH
COOBITHH TIO BRIOOPKE

https://m.edsoo.ru/ZP168PTHI

Craructuueckas runoresa.
IIpoBepka nmpoctenmnx
TUIIOTE3 C IOMOLIBIO
CBOWCTB M3y4EHHBIX
pacnpeneneHun

https://m.edsoo.ru/AN2N5VIR1

10

CraTuctrueckas runoresa.
IIpoBepka nmpocrenmux

https://m.edsoo.ru/6VQ7WZSeU



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U

TUIIOTE3 C IOMOLIBIO
CBOMCTB N3y4E€HHBIX
pacrpeeneHuit

11

[IpakTuyeckas pabora c
HCIIO0JIb30BaHUEM
ANIEKTPOHHBIX TAOIHUIL

https://m.edsoo.ru/ASKODEFOW

12

[IpuMeps! HETPEPBIBHBIX
CIy4alHbIX BEJIMYHH.
@yHKIUSA [NIOTHOCTH
BEPOSATHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMepHOE
pacupenenenue. [Ipumepsl
3a/1a4, MPUBOJAIIMUX K
II0Ka3aTeJIbHOMY U K
HOPMaJIbHOMY
pacnpeneseHusIM

https://m.edsoo.ru/TBYPVV96N

14

(DYHKI_[I/IH IIJIOTHOCTHU
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ITPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHMI OCHOBHOI OEPA3OBATEJILHOM

I[TPOT'PAMMBI

10 KJIIACC

Koz mposepsiemoro

[IpoBepsieMble MpeIMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHON MIPOrpaMMBbl CPEIHEr0 0OIIEro

pe3ynbTaTta 00pazoBaHus
6 Teopust BeposSTHOCTEW U CTaTHCTHKA
6.1 UuTath U CTPOUTH TAOJIUIBI U JUArpaMMbl
6.2 OmnepupoBaTh NOHATHAMHE: CpelHEee apu(METHUECKOe, MeiaHa, HanOoJIbIIee, HAMMEHbIIIee 3HAYCHUE, pa3Max
' MacCHBa YHMCIIOBBIX JJaHHBIX
OnepupoBaTh MOHATHUSAMH: CIy4alHBINH SKCIIEPUMEHT (OTBIT) M CIIy4dailHOe COOBITHE, dJIEMEHTApHOE COOBITHE
6.3 (37eMEHTapHBI HMCXOJ) CIYYalHOTO OIBITA; HAXOJUTh BEPOSTHOCTH B OIBITaX C PaBHOBO3MOKHBIMHU
CIIyJaHBIMH COOBITUSIMU, HAaXOJUTh W CpPaBHUBATh BEPOSTHOCTH COOBITHH B W3YYEHHBIX CITyYaHHBIX
IKCTIEPUMEHTAX
Haxomute u QopmymupoBaTh COOBITHS: IEepeceueHHe W OOBEAMHEHHE JaHHBIX COOBITHH, COOBITHE,
6.4 MPOTHBOIIOJIOKHOE JIAHHOMY COOBITHIO, TIOJIB30BAThCS JUarpaMmamu Oiiiepa u  (OPMYIION  CIOXKEHUS
BEPOSATHOCTEH MPH PEIICHUHU 33134
6.5 OnepupoBaTh TOHATHSMH: YCJIOBHAsh BEPOSTHOCTh, HE3aBUCUMbBIC COOBITHS; HAXOIUTh BEPOSTHOCTH C
' MTOMOIIIBIO MTPAaBHJIa YMHOXKEHUS, C TIOMOIIIBIO JIEPEBa CITy4aiHOTO OIIbITA
6.6 [TpuMeHsATh KOMOMHATOPHOE TPABUIIO YMHOXCHHUS TIPU PEIICHUU 3a/1a4
OnepupoBaTh MOHATHAMH: HCIBITAHHE, HE3aBUCHUMBIC HCIBITAHUS, CEpUsl HCIBITAHHWHA, yCIeX U Heyaaua;
6.7 HaXOJUTh BEPOATHOCTH COOBITMH B CEpUM HE3aBUCHUMBIX MCIIBITAHUM /0 NEpBOTO ycrexa, HaXoJIUTh
BEPOSATHOCTH COOBITUH B cepuM UcbITaHUN bepHyu
6.8 OmnepupoBaTh NOHATUAMMU: CIydaifHasl BEIMUMHA, paclipeielieHue BEPOSITHOCTEH, TMarpaMmMa pacripeieeHus




11 KITACC

Konx npoBepsiemoro [IpoBepsieMbie peMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHON 00pa30BaTEIbHOM MPOrpaMMBbl CPEIHEr0 00IIero
pe3ynbrarta oOpa3oBaHUs
) Teopus BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHUBATh BEPOSTHOCTH 3HAUCHUHN CIyYaifHOM BEJIMYHMHBINO PACTIPEIICIICHHUIO UITH C TIOMOIIIBIO AUArpaMm

OHepI/IpOBaTB IMOHATHEM MATCMATHYCCKOIO0 OXHWAAHUA, I[PUBOAWUTL MPUMEPBI TOro, KakK IIPHUMCHIACTCA

5.2 MaTEMaATHYECKOE OXHIaHHEC CﬂyqaﬁHOﬁ BCIIMYMHBI, HAXOJWUTh MATCMATHYCCKOC OXHWIAHUC 110 JaHHOMY
pachpeeneHuo
5.3 Nwmets npenicTaBieHne o 3aKk0He OOJIBIINX YHCE

5.4 Nmets npencTaBieHrne 0 HOpMaIbHOM PaclpeaesIeHAN




I[TPOBEPAEMBIE SJIEMEHTBI COJAEP)KAHUA

10 KJTIACC
Kon [TpoBepsieMblii 3IEMEHT COJIEPHKAHUS
6 Teopust BeposTHOCTEW U CTaTHCTHKA
6.1 [IpencraBnenne naHHBIX ¢ TOMOIIbIO Tabmui W guarpamm. CpenHee apudMeTHueckoe, MeIuaHa, HaWOOJbIIee U
' HauMeHbIIIee 3HaUeHUs, pa3Max, TUCIEePCUs U CTaHJapPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
CrnyyaiiHble SKCTIEpUMEHTHI (OIBITHI) U CiIydaiiHble COOBITHSA. DJIeMEHTapHble cOObITUS (MCX0/Ibl). BeposTHOCTD ciydaifHOTO
6.2 coObITHs. bBaM30CTh 4YacTOTHIM BEpPOSITHOCTH CcOObITHH. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMHM 3JIEMEHTapHBIMHU
coObITHsIMHU. BEeposITHOCTH COOBITHII B ONBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU
6.3 Onepanuu Haj CO6I>ITI/£$IMI/I$ nepeceveHne, 00beIMHEHNE, MPOTUBOIOJIOXKHbBIE COObITHS. Jlumarpammbl Dinepa. Dopmyna
CIIOEHHSI BEPOSITHOCTEH
6.4 VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BEpOsITHOCTEN. JlepeBo ciaydailHOTO 3KkcnepuMmeHTa. Popmysa MOJHOM BEPOATHOCTH.
' HezaBucumbie coObITHA
6.5 KombunaropHoe npaBmwio ymMHokeHus. [lepectanoBku u dakropuan. Yucino coueranuid. Tpeyronpauk Ilackamns. @opmyna
' ounoMa Herotona
6.6 bunapHslii cimy4aiiHbIi ONBIT (MCHIBITAaHUE), ycnieX U Heynada. HezaBucumeble ucnbiTanus. Cepusi HE3aBUCUMBIX U CIBITAHUN
' 1o nepBoro ycrnexa. Cepust He3aBUCUMBIX HCTIbITaHu bepHymn
6.7 Cnyugaitnas BennuuHa. Pacnipenenenue BepostHocTeit. [luarpamma pacnpenenenus. [Ipumepsl pacnpenenenuii, B TOM 4HCIIe

TCOMCTPUICCKOCHU OMHOMUAJIBHOE




11 KITACC

Kon [IpoBepsiemMblii AIEMEHT COJIEPHKAHUS

S) Teopus BeposiTHOCTEN U CTaTUCTUKA

YwucaoBkie XapaKTCPHUCTUKHU CJ'Iy‘-I&fIHI:IX BCJIIMYHH: MATCMATHYCCKOC OKUIAHUC, TUCTICPCUA U CTAHJAAPTHOC OTKIIOHCHHUC.
HpI/IMepLI MNPUMCHCHUA MATEMATUYCCKOIr0O OXWAaHWdA, B TOM YHCIC B 3aJadax U3 HOBCGI{HGBHOﬁ KHU3HU.

>1 Maremaruueckoe oxujaaHue OWHApHOM ciay4dailHOM BeaMYMHBL MareMaTudeckoe OKMJAHUE CYMMBbI CIy4dailHbIX
BEIMYMH. MaTemMaTuueckoe 0XKMIaHue U TUCIepCrs FeOMETPUUECKOTO 1 OMHOMHAIILHOTO pacipeiesieHui

5.2 3aKoH OOJBIINX YUCENT U €0 POJib B HAYKe, MPUPO/Ie U ob1ecTBe. BRIOOpOUHBII METO T MCCIeI0BaHUIMA

53 [IpuMepsl HeEnpepbIBHBIX ClydalHbIX BeaW4MH. [IOHATHE O IUIOTHOCTH pachpeneseHus. 3ajadd, MPUBOIAIIME K

HOpPMaJbHOMY pactpeesieHuto. [IoHsATHE 0 HOpMATbHOM pacipeaeIeHU




ITPOBEPSIEMBIE HA EI'3 ITO MATEMATHUKE TPEBOBAHUS K PE3VJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30BATEJILHOM ITPOI'PAMMBI CPEJJHEI'O OBIIET'O OBPA30BAHUS

Koz mposepsiemoro
TpeboBaHUs

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHON
MIPOTpaMMBI CpeTHEro 00IIero oOpa3oBaHUs

Bnagenue wMeronaMu J10Ka3aTenbCTB, aIrOpUTMaMU pELIEHUs 3a4ady; yMeHue (popmMynupoBaTh H
ONEepUpOBaTh TMOHATUSAMU: OIpeAeJIeHHe, aKCuoMma, TeopeMma, CJEJICTBHUE, CBOWCTBO, MpPU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKU; MPUMEHSTh UX; yMEeHHE (OpMyIHpoBaThb OOpaTHOE M
MIPOTUBOIMOJIOKHOE  YTBEP)KJEHHE, NPUBOJUTH MPUMEPhl U KOHTPHPUMEPHI, HCIOJIB30BaTh METO]
MaTeMaTH4YeCKOW MHIYKIMU; MMPOBOIUTH JOKa3aTeldbHbIE PACCY)KJEHHUS MPH PEUICHUH 33]ay, OLEHUBATh
JIOTUYECKYIO MPABUIIBHOCTh PACCYXICHUN; YMEHHE ONIEpUPOBATH MOHATUSAMHI: MHOKECTBO, TOJMHOKECTBO,
OT€paluy HaJ MHOXKECTBAMH; YMEHHUE HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjs ONHACAHUs
peanbHBIX MPOLECCOB U SIBJICHUI U NMpH PELICHUH 3ajad, B TOM 4YUCJIE U3 JPYTruX y4eOHBIX IPEIMETOB;
YMEHHUE OINEpUpOBaTh MOHATUAMHU: Ipad, CBS3HBIM rpad, AepeBo, LMKI, rpad Ha IUIOCKOCTH; yMEHHUE
3aJaBaTh U ONUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMH; HCII0JIb30BaTh I'padbl IPU PELICHUH 3a/1a4

VYmenune OIICpHUPOBATh MOHATHAMHU: HATypaJlbHOC YHCJIO, LEJI0C YHUCIIO, CTCIICHb C LCJIBIM ITOKA3aTCJIEM,
KOpPC€Hb HaTypaanoﬁ CTCIICHU, CTCIICHb C pPalMOHAJIbHBIM II0Ka3aTClIeM, CTCIICHb C ,HCfICTBHT@J'IBHBIM
IIOKa3aTeciieM, J'IOl"apI/I(bM qucia, CHHYC, KOCMHYC M TaHI'CHC ITPOHU3BOJIBHOI'O 4YHCJa, OCTAaTOK II0 MOJIYIIIO,
padluOHAJIBHOEC YHCJIO, HUPPANUOHAIIBHOC YHUCIIO, MHOXKECTBA HATYPAJIbHBIX, MLCJIbIX, pPallUOHAIbHBIX,
HeﬁCTBHTGHLHLIX YUCCJI; YMCHHUC HCIIOJIb30BATH IMPU3HAKHU ACIIMMOCTH, HaVMCHBIITHI O6IHHI>'I ACIIUTCIIb U
HanMCHBIICC O6I_I_ICC KpaTHOC, aJIlOPUTM EBxnupaa IIpu pCHICHUN 3aaa4d; 3HAKOMCTBO C pPa3JIMYHbBIMU
IMO3UIIUOHHBIMU CHUCTEMAMH CYUUCIICHUA; YMCHUC BBLIIIOJIHATH BbIYHCIICHHUC 3HAYEHHH U Hp606p330BaHI/I${
BLIpa)I(eHI/Iﬁ CO CTCIICHAMU U J'IOl"apI/Iq)MaMI/I, npeo6pa303aHH51 ,[LpO6HO -paluOHAJIbHBIX B]':»Ipa)KeHI/II\/’I; YMCHHC
ONICpUpPOBATh  TOHATUAMU: TOCICAOBATCIBHOCTD, apI/I(I)MCTI/I‘{eCKaH nporpeccus, reoMeTpruicCKas
Iporpeccusd, OCCKOHEYHO y6I>IBaIOH_IaH reoOMCTPpHUICCKAA IIPOrpeCcCusi; YMCHUC 3aaaBaTb




MOCIIEIOBATEILHOCTH, B TOM YHUCIIE C IIOMOIIBIO PEKYPPEHTHBIX (JOPMYIT; YMEHUE ONIEPUPOBATH MOHATUSIMU:
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMILJIEKCHBIE YMCIAa, MOAYJIbL M apryMEHT KOMIUIEKCHOIO 4YHCIIa,
(dopma 3amucu KOMIUIEKCHBIX YMCeNl (reoMeTpudeckas, TPUTOHOMETpHUYecKas M ajredpamdeckas); yMeTh
NPOM3BOJUTh  apU(PMETHUYECKUe JIEHCTBHSA C KOMIUICKCHBIMH  YHCJIAMH;, HPUBOIUTH IPUMEPHI
WCIIOJIb30BAHMSl KOMIUIEKCHBIX YHCEN;, ONEepUpOBaTh MOHATUSAMHU: MaTpuia 2x2 u 3x3, ompenenureib

MaTpHIIbl, FEOMETPUUECKHUI CMBICIT OTIPEAETUTENS

VYMmenne ONCpUpOBATh IMOHATUAMH: PpPALUOHAIBHBIC, HWPpPAaOUOHAIBHBIC, IIOKA3aTCJIIbHBIC, CTCIICHHLIC,
J'IOFapI/I(l)MI/ILIGCKI/IG, TPUTOHOMETPHUICCKUEC YPABHCHUSA W HCPABCHCTBA, NX CHUCTCMbI, YMCHUEC OIICPHUPOBATH
TIOHSATUSIMH: TOXJIECTBO, TOXJICCTBEHHOE TIPeoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHUHN
U HCPABCHCTB, PABHOCHUJIBHOCTH ypaBHeHHﬁ, HCpaBCHCTB H CHUCTEM; YMCHHC pClIaTb YpPaBHCHMHA,
HEpaBCHCTBA U CUCTEMBI C TIOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTth YpaBHCHHA, HCPABCHCTBA U CUCTEMEI C
mapaMETpoM; MPHUMEHATE YpaBHCHUA, HEPABCHCTBA, UX CUCTCMBI I PCIICHUA MATCMATHUYCCKUX 3adad U
3a/1a4y U3 pa3IMYHbIX 00J1acTel HAYKU U PEATbHON KU3HHU

YMmenue omnepupoBarth MOHATUSAMHU: (yHKIMSA, YETHOCTH (YHKIHUHM, MEPUOAUYHOCTD (DPYHKIHH,
OTPAaHWYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (PYHKITUH, SKCTpEMYM (PYHKIIMH, HanOOJbIIEE U HANMEHbIIICE
3HaueHus: QYHKIMHM HA MPOMEXKYTKE, HEMmpephiBHAs (YHKLHSA, aCUMOTOTHI rpaduka (yHKIHUH, MepBas U
BTOpas MPOU3BOJAHASA (PYHKIIMH, T€OMETPUUYECKHI U (pu3nueckuil cMbICI MPOU3BOAHOM, IepBooOpa3Hasd,
OTpeNeNEHHBI HHTErpaj; yMEHHE HaXOJWTh acCUMOTOTHI rpaduka (YyHKIUH; yMEHUE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, MPOU3BEICHMS, YAaCTHOTO U KOMIIO3UMIMH (YHKIUH, HAXOIAUTh YypaBHEHHUE
KacaTeJbHON K rpaduky (QyHKIMM; YMEHHE HAXOJUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIUMN; yMEHHE
UCIIOJIb30BaTh MPOU3BOJHYIO Uil HCCIenoBaHUS (YHKIMI, HAXOJUTh HAMOOJbIINE W HAUMEHBIINE
3HaueHUs (QYHKUUN; CTPOUTH TIpadMKM MHOTOUJICHOB C HCIOJIb30BAHHMEM armapaTa MaTeMaTHYeCKOTO
aHaJIM3a; MPUMEHATH MPOU3BOAHYIO ISl HAXOXK/ICHUS HAWIYUYIIEro PelIeHUs B MPUKIAJHBIX, B TOM YHCIE
COIMANIbHO-9KOHOMHMYECKUX U (PU3MYECKHUX 3a7adax; HaXOJUTh TUIOMIATU U 00bEMBI (GUTYp C MOMOIIBIO
WHTETpasa; MPUBOJUTh MpPUMEpPhl MATEMaTHYECKOTO MOJCIHUPOBAHMS C MOMOUIBI0 AUQQepeHITnaTbHBIX
ypaBHEHUM




YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk (GYHKIUH, OoOpaTHas (QYHKIHS, KOMIO3MIMA (DYHKIIHIA,
AMHEWHas QYHKOUSA, KBaApaTuyHas (QYyHKOMS, paluoHalbHass (QYHKOUS, CTENeHHas (yHKIHA,
TPUTOHOMETpHUYEeCKHe (YHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (YHKIMH, TOKa3aTeidbHas |
norapupmuueckas  (QyHKIMHM; yMEHHE CTPOMTh TpapuKH W3YYCHHBIX (YHKUWH, BBIIOJIHSITH
npeobpazoBanus rpad@ukoB (YHKIUN, UCTIOJIB30BATh TPAQUKU IS U3yYEHUs MTPOIIECCOB M 3aBUCHUMOCTEH,
MIPH PEIICHUH 3a/1a9 U3 IPYruX y4eOHBIX PEIMETOB M 33/1a4 U3 peallbHOW JKHU3HU; BBIPAXKaTh (OPM ylIaMH
3aBHCHMOCTH MEXIY BEIIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U TpapuKK (QYHKIMHA [T PEIICHHs YpaBHEHHIH,
HEpaBEHCTB W 3a/la4 C HapameTpamu;, M300pakaTb Ha KOOPAMHATHOW TIOCKOCTH MHOYKECTBA PEUICHHUN

YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJjaud pa3HbIX TUMOB (B TOM YHCJE Ha MPOLEHTHI, JOJM M YacTH, Ha
NBUKEHHE, paboTy, CTOUMOCTh TOBAapOB M YCIyr, HAJIOTH, 33aJaud U3 OOJIACTH YIpPaBJICHUS JUYHBIMU U
ceMEHBIMU (PMHAHCAMH); COCTABJIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI MO YCJIOBHIO
3a/lauM, MCCIEAOBaTh IMOJYYEHHOE peIIeHHEe M OLEHUBATh IMPaBIONOJ00HOCTh pPE3ylIbTaTOB; YMEHHUE
MOJIEIMPOBATh PpEAJbHbIE CUTYyallUM Ha SA3BIKE MAaTEMATHKH; COCTaBIISATh BBIPAXKEHUS, YpPaBHEHUS,
HEpPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 33Ja4M, MCCIIEOBATh MOCTPOCHHBIE MOJEIH C UCHOJb30BaHUEM
anmnapara ajreopbl, HHTEPIPETHUPOBATH MMOJTYUYECHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATUAMU: CpefHee apudmMernyeckoe, MeauaHa, HauOoJblllee U HaUMEHbIIee
3HAueHUs, pa3Max, JUCIEepCUs, CTaHJAPTHOE OTKIOHEHHE YHCIOBOrO HabOpa; yMEHHE U3BIEKATh,
UHTEPIPETHPOBaTh MHGOpPMAIMIO, TMPEACTaBICHHYI0 B TalOnuIax, Ha JAuarpaMmax, rpadukax,
OTpPaXaloIIYI0 CBOMCTBA pPEaJbHBIX IMPOILIECCOB M SBICHUI; MPEACTaBIATh MHPOPMALMIO C MOMOIIbIO
TaONMUIl U JAUarpaMM; MCCIe0BaTh CTATUCTHYECKHUE JaHHBIC, B TOM YHUCJE C MPUMEHEHHEM rpaduuecKux
METOJIOB M JJIGKTPOHHBIX CPEICTB; TpadUUeCKH HCCIEI0BAaTh COBMECTHBIE HAOMIOJCHHS C MOMOIIBIO
IyarpamMM pacceuBaHus U IMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIydallHBIA ONBIT M CllydailHOE COOBITHE, BEPOSTHOCTH CIIy4aifHOTO
COOBITUS; YMEHHE BBIYUCIATH BEPOSATHOCTH C HCHOJB30BAHHWEM TIpaUUYecKUX METO0B; HPUMEHSThH
(bopMyIbI CIOXKEHUS U YMHOXEHHUs BEPOATHOCTEH, GopMyny MOIHON BeposTHOCTH, Gopmyny bepnysmin,




KOMOMHATOpHbIE (PAKTBI ¥ (POPMYJIBbI; OLICHUBATH BEPOSITHOCTU PEATbHBIX COOBITHI; YMEHHE OTEPHPOBAThH
NOHATHUSIMH: CITydaiiHasi BEJIMUMHA, pacIpe/ieieHue BEPOSTHOCTEH, MaTeMaTHIeCKOe OKUIaHUE, TUCTIEPCHS
¥ CTaHJAPTHOE OTKJIOHEHUE CIyYallHOUW BENMYMHBI, QYHKIIMK pacTpeieeHus] U IUIOTHOCTH PAaBHOMEPHOTO,
NOKa3aTeIbHOTO ¥ HOPMAIBHOTO paclpelesieHuii; YMEHHE UCIOJIb30BaTh CBOWCTBA HM3YYEHHBIX
pacripenieieHuil JUIs pemieHusl 3aj1ad; 3HAKOMCTBO C TOHSATHSAMHU: 3aKOH OOJBIIUX YHCEN, METOIbI
BBIOOPOYHBIX HCCIEIOBAHUI, YMEHHE TPHUBOIUTH NPUMEPHI TPOSBICHUS 3aKOHA OONBIINX 4YHCET B
MPUPOJTHBIX M OOIIECTBEHHBIX SIBJICHHUSAX, YMEHHE OINEPHPOBATH MOHATHUSIMH: COYETaHUE, MepPeCcTaHOBKa,
YHCIIO COYETaHUMH, YHUCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHne NpUMEHATh KOMOMHATOPHbIE (PAKTHI U
paccyKIeHHs Ui PEUIeHHWs 3a]ad; OIICHWBATh BEPOSTHOCTH pPEATbHBIX COOBITHH; COCTaBISTH
BEPOSTHOCTHYIO MOJIENTb M HHTEPIIPETUPOBATH MOJTYICHHBINA PE3yIIbTaT

YMeHue onepupoBaTh MOHATHSAMH: TOYKa, MpsiMasi, IUJIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, BEIMYHMHA
yria, MIOCKUM yroJi, ABYTPaHHBIM yroJ, TpEXTpaHHBIA YroJjl, CKpEUIUBAIOUINeCs NMpsSMble, TapaielbHOCTh
U TEpHeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrojdl MEXIy MNpsIMBIMHU, Yrojl MeXAy MNpsMoil u
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMHU, PAcCTOSHUE OT TOYKU JO IJIOCKOCTH, PACCTOSIHHUE MEXIY
MPSIMBIMU, PACCTOSIHUE MEXKJY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh MPH PEUICHUM 3a7ad W3Y4YECHHbIE
(hakThl U TEOpEeMbl IIAHUMETPUU; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOIIET0 MHUpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T€OMETPUUECKUX MOHITUA U BEJIMYMH, PEIIaTh CBSI3aHHbIE C HUMU
MPAaKTHYECKUE 3a]1a41
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YMeHue onepupoBaTh MOHATUAMH: IUIOMAAL (GUIYpbl, 00BEM (GUIypbl, MHOTOIPAHHUK, NPaBUIbHBIN
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHWKa, KyO, Mapaijenenumnes, OpusMa, Oupamuaa, ¢urypa u
MOBEPXHOCTh BpAIICHMs, LUUIUHAP, KOHYC, Imap, cdepa, IMIOmAaAb cQepbl, MIOMAas HOBEPXHOCTH
NUPAMUJIBI, TIPU3MBI, KOHYCa, LUIUHApPA, 00BEM KyOa, MPSAMOYroJLHOTO MapajuleNienuiea, MUpaMuibI,
IPU3MBIL, UIMHAPA, KOHYCA, 1Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHYCA U IWJIMHJIPA, Mapajlie/ibHbIe
OCH WJIM OCHOBAHHIO, CEYCHHE I1apa, MIOCKOCTh, Kacaromasics cepsl, MUINHIPA, KOHyCa; YMEHUE CTPOUTH
CeueHHEe MHOTOTpaHHUKa, U300paxaTh MHOTOTPAHHUKH, (GUTYPHI U MMOBEPXHOCTH BPAIICHHUS], UX CEUYCHUS, B
TOM YHCIIE C MOMOIIBIO0 3JEKTPOHHBIX CPEJCTB; YMEHHE MPHUMEHSTh CBOMCTBA reOMETpPHUYECKHX (uryp,




CaMOCTOSITENILHO (POPMYIIUPOBATH OMPEACICHUS N3y4aeMbIX (UTYp, BBIABUraTh TUIIOTE3bI O CBOHCTBAX U
IpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM OIPOBEPrarb UX; YMEHHE IPOBOJIUTH
KIaccupuKanuio (GUTyp TO Ppa3TUYHBIM TNPU3HAKAM, BBINMOJHATH HEOOXOJMMBIC JIOTIOJHUTEIHHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HNOHATUSMHU: JBHKEHHE B MPOCTPAHCTBE, MapajlielbHbIA MEPEHOC, CUMMETpUS Ha
IJIOCKOCTH M B TMPOCTPAHCTBE, IMOBOPOT, IpeoOpazoBaHue MoJA00us, MOAOOHBIE (UTYpPHI; yMEHUE
pacrno3HaBaThb paBHblE M MOA0OHBIE (GUIYpbl, B TOM 4YHCI€ B MPHUPOJIE, HCKYCCTBE, ApXUTEKTYpE;
WCII0JIb30BAaTh F€OMETPUUYECKUE OTHOIIEHMS MPHU PEILICHUH 3a/ad; HAXOJUTh T'€OMETPUYECKUE BEIUYUHBI
(nmuHa, yroJ, miomaab, 00ObEM) MpH pElIeHUH 3aJad U3 JPYrUX Yy4eOHBIX MPEeIMETOB M M3 PeaibHOM
KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE BETUYMHBI (IUIMHA, Yroj, IUIOIIaab, OOBEM, IUIOLIAb
MOBEPXHOCTH), MCIOJb3ysd H3ydeHHbIE (OPMYJIBI M METOJbl, B TOM YHCIE: IUIOIIA b IOBEPXHOCTH
MUPaMU/IbI, TPU3MBbI, KOHYCA, IIUJINH/IPA, IUI0IIAIb cephl; 00bEM Kyla, IpSIMOYTOJIbHOTO HapaljieNenumnesa,
MUPAMUIBL, TPU3MBL, HWIHH]IPA, KOHYCA, Iapa; yMEHUE HAXOUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (HUTYp
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YMeHue onepupoBarh MOHATHUSAMH: NPSIMOYroJibHAs CHCTEMa KOOpPAUHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOpJIMHATHl BEKTOPa, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA Ha YHCIIO, Pa3sioKeHHe BEKTopa 1o 0asucy,
CKaJS[pHOE MpPOU3BEIECHUE, BEKTOPHOE MPOU3BEICHHE, YrOJ MEXJY BEKTOpPAaMH; yYMEHHE HCIOJb30BaTh
BEKTOPHBI M KOOPAMHATHBIA METOJ Ul pEIIeHUs TeOMETPHUUECKUX 3aJad U 3aJad JPYTuX y4deOHbIX
IpeIMETOB
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YMeHue BBIOMpPATh MOAXOISIIMA METOA JJIA PEIICHHs 3a/1ayd; MOHMMAaHWE 3HAYMMOCTH MaTeMaTUKH B
U3YYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX MPOLECCOB M SBJICHHUN; YMEHHUE DPAclO3HABAaTh IPOSIBICHUE
3aKOHOB MaTEeMaTUKU B UCKYCCTBE, YMEHUE IPUBOJUTH MIPUMEPHl MATEMAaTUYECKUX OTKPBITUH POCCUICKON
Y MUPOBOU MaTEMATUYECKON HAYKU




INEPEYEHD DJIEMEHTOB COAEPKAHUMS, TIPOBEPAEMbBIX HA EI'D 11O MATEMATUKE

Kon [IpoBepsieMblii 3IEMEHT COJIEPHKAHUS
1 Yucna v BBIYMCICHUS
11 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET
1.2 PanmonanbHblie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, POIEHTHI, 0ECKOHEUHbIE TEPUOIUTUECKHIE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JleicTBUs ¢ apu(pMETUYECKUMU KOPHSIMHU HaTypaJlbHOM CTETIEHU
14 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ palMOHAIbHBIM NoKa3aTeneM. CBOMCTBA CTENEHU
15 CuHyc, KOCHHYC U TaHT€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
17 JlelicTBuTenbHBIE YKCIa. Apu(METHUECKHE OTEpallUi C ACHCTBUTEIBHBIMH YuciaMu. [IpuOmukEHHbIC BBIYMCICHUS,
' TIpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA Pe3yabTaTa BIUYUCICHUN
1.8 [IpeoOpa3oBanue BbIpaskeHUIN
1.9 KomnunekcHeie uncna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIC YPABHEHHS
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHblE U JOrapuPpMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucremMbl U COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuua cucteMsl TMHEWHBIX ypaBHEHUN. OnpeennuTesb MaTpUILIbI
3 OyHKIMH U TpapuKH

31 OyHkuus, crnocodsl 3anaHus ¢yHkuuu. ['paduk Qynkuuu. B3anmHo oOparHble (QyHkuuu. YETHBIE W HEYETHBIE
' ¢yskuuu. [lepuonnyeckue GyHkuuu

Ob6nacTh ompeneiaeHuss W MHOXKecTBO 3HadeHWd ¢yHkuuu. Hynmu ¢ynkumu. IlpomMexxyTkun 3HAKOIOCTOSTHCTBA.
3.2 [IpomexyTkn MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHUMYMbI (pyHKIIMU. Hanbonbliee U HauMeHblee 3HaUeHHE
(YHKIIMM HAa TPOMEKYTKE

33 CrenenHast pyHKIMS ¢ HATYpaJbHBIM U IEJIBIM MoKa3ateneM. E€ cBoiictBa u rpaduk. CoiicTBa u rpaguk KopHs N-oi
' CTETICHH

3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpauKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKu

3.6 Touku pazpbiBa. AcumntoTsl rpadukoB dyHkiuil. CBoiicTBa GyHKINNA, HEMPEPHIBHBIX HAa OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIBHOCTEN

3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLEHTOB
4 Hauana maTemMaTuueckoro aHanausa

4.1 [IpousBoanas ¢pyHkuuu. [Ipon3BoaHble AeMeHTapHbIX HYHKIUN

4. [IpuMeHeHre MPOU3BOIHON K UCCIIE0BAaHUIO (DYHKIIMI HA MOHOTOHHOCTb U SKCTpeMyMbl. Haxoxaenue Hanboab1Iero u
' HaMEHbLIEro 3Ha4eHus1 QYHKIUHN Ha OTPe3Ke

4.3 IlepBooOpa3nas. Murterpan

MHoOXeCcTBa U JOTHKA




5.1 MHoxecTBO, onepanuy Haja MHOKecTBaMHU. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalCHUS
7.5 Koopannats! 1 BEKTOpPBI
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