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INOACHUTEJIBHASA 3AIINCKA

YueOHblii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIIYOJEHHOTO YPOBHS SIBISETCS
IPOIOJDKEHUEM U PA3BUTUEM OJIHOMMEHHOI'0 y4eOHOro Kypca yriyOlnE€HHOro ypOBHS Ha ypOBHE
cpeanero oobmiero oOpa3oBaHMsA. Y4YeOHBIH Kypc mpeaHasHadeH g (opMuUpOBaHUS Y
00y4aroIuXcsl CTaTUCTUYECKOM KyNbTypbl M IOHMMAaHHsS PpOJU TEOPUU BEPOSITHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTa JUIsl M3y4YCHHS CIYYalHBIX COOBITHH, BEIMYHMH M IPOIECCOB.
[Tpu u3ydyeHuu Kypca oboramaroTcs HpPeACTaBICHUs OOYYaIOUIMXCS O METOAAX HCCIIENOBAaHUS
W3MEHUYMBOIO MHpa, DPa3BUBAETCA [OHMMAHUE 3HAUYMMOCTH MU OOIIHOCTHM MaTeMaTHYECKHX
METONOB IIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33PEHUS.

Conepxanne y4eOHOTO Kypca HalpaBiICHO Ha 3aKpeIyICHHE 3HAHWH, MOJYYEHHBIX NPU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHUs, U HA pa3BUTUE MPEJCTABICHUN O
CIIy4alHBIX BEJIWYMHAX U B3aUMOCBA35AX MEXKIYy HUMU HA BAKHBIX IIPUMEPAX, CIOXKETBI KOTOPBIX
IOYEPIIHYTHI U3 OKpY’Karollero Mupa. B pesynbrate y o0ydaronmxcs JOHKHO CPOPMUPOBATHCS
OpelCTaBiIeHHEe O Hauboiee YHNOTPeOMTENbHBIX W OOIMX MaTeMaTHYeCKHMX MOIEIsX,
UCMOJNb3YeMbIX /ISl ONUCaHMsS AHTPOIOMETPUYECKUX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B pPa3UYHBIE pOJAa W3MEPEHHAX, JUIUTEIBHOCTH O€30TKa3HOW paboTHI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SIBIEHMH M IPOLECCOB B OOLIECTBE.
Y4eOHbI Kypc sBisieTcss 0a30i It OCBOCHHS BEPOSTHOCTHO-CTATHCTUYCCKUX METOJIOB,
HEOOXO/IUMBIX CIELUAINCTAM HE TOJIBKO MHKEHEPHBIX CIIELUATBbHOCTEH, HO TaK)Ke COLUAIbHBIX
U TCUXOJOTMYECKHX, MOCKOJbKY COBPEMEHHbIE OOILIECTBEHHbIE HAyKH B 3HAUUTEIBHOW Mepe
UCMOJB3YIOT ammapar aHajau3a OoJbIIMX JaHHbIX. LleHTpanbHyt0 wacTh y4yeOHOro Kypca
3aHMMaeT OOCYX/JeHHE 3aKOHAa OONBIIMX dYHcel — (YHIAMEHTAIBHOTO 3aKOHA MPUPOJIBI,
UMEIOILEro MaTeMaTHYeCcKyto (hopMalIn3aLuIo.

B cooTBercTBUM € yKa3aHHBIMU LIEJIIMU B CTPYKType yueOHOro kypca «BeposTHocTh u
CTaTUCTHKA» Ha YIIyOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIE COJEp)KaTeIbHbIC JIMHUU:
«CryuaitHpie cOOBITHS U BEpOITHOCT» U «CiydaifHble BETMYUHBI M 3aKOH OOJIBIINX YHCEID).

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpPHM TpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE ISl OJTHOLIEHHOTO OCBOCHUSI MaTepuala JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYeCKUX Y4eOHBIX KYPCOB.

Copnepxanune nuHUM «CiydaiiHble COOBITHS U BEpPOSITHOCTH» CIIY>)KUT OCHOBOM JJIst
dopMHpOBaHUs NpPEJCTABICHUNH O paclpelielleHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHBIX BEIWYMH. BakHyr0 4acTb B 3TOM COAEPkKATEIBbHON JMHUM 3aHUMAET H3ydEHUE
reOMETPUYECKOr0 W OMHOMMAJIBHOIO pachpefeseHUH M 3HAKOMCTBO C MX HENpPEepbIBHBIMU
aHaJIOraMM — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMU BEIMYMHAMHU U PaCIpPEACIICHUIMH,
AKLIEHTUPYIOT BHUMaHHE OOYydYalolIMXCsl HAa ONUCAHUM M M3YYEHHM CIIy4alHbIX SIBJICHHH C
IIOMOIIIBI0 HENpPepbIBHBIX (QYyHKUUH. OCHOBHOE BHUMAaHME YJENAETCS IOKa3aTelbHOMY U
HOPMAJIBHOMY PaCIIpEECICHUSM.

B yueGHOM Kypce mpenycMaTpUBaeTCsl O3HAKOMHUTENBHOE H3YUYEHHE CBSI3U MEXKIY
CIIy4ailHBIMU BEJIMYMHAMH M OMHUCAHUE 3TOM CBS3H C MOMOIIBI0 KO3 dULIMEeHTa KOppeslun 1
€ro BBIOOPOYHOTO aHajora. OJTH DJEMEHThl COJEpXKaHMUA pPa3BUBAIOT TeMy «Jlmarpammbl
pacceuBaHMs», W3YYEHHYI0 Ha YpPOBHE OCHOBHOTO oOOmIero oOpa3oBaHMsS, U BO MHOI'OM
ONHPAIOTCS Ha CBEJICHUS U3 KYpCOB alreOpbl M FT€OMETPHUH.

Emé onuH anemMeHT coaepkaHus, KOTOPBIN MPEeAJIaraeTcsl Ha O3HAKOMUTEIIBHOM YPOBHE —
MOCJIEI0BATEIbHOCTD CITy4YaiHBIX HE3aBHCUMBIX COOBITHH, HACTYMAIOUINX B €IMHUILY BPEMEHHU.
O3HakOMJIEHHME C paclpeesieHUEM BEpPOSITHOCTEM KOJIMYecTBAa TaKUX COOBITHH HOCUT
pa3BUBAIOIIMN XapaKTep U SBISAETCS aKTYalbHBIM Ul OyAYIIUX aOUTYpPHUEHTOB, MOCTYHAIOIIUX
Ha YydeOHble CHENUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAayKaMM, IICUXOJIOTHMEH U
YIIPABJICHUEM.



Ha wmsydenne ydueOHOTO Kypca «BeposTHOCTh M CTaTUCTUKa» Ha YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 wacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJICTIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

I'pad, csazubiii rpad, mytu B rpade: mukibl u nenud. CteneHb (BaJeHTHOCTh) BEPIINHEI.
['padsr Ha TUTOCKOCTH. [lepeBbs.

CrnyuaiiHple 5KCIEpUMEHTHI (ONBITHI) M CIy4alHbIE COOBITHS. DJIEMEHTAapHBIE COOBITHS
(ucxonpl). BeposiTHOCTE ciydallHOTO COOBITHS. BIM30CTH 4acTOTHI M BEPOSTHOCTU COOBITHHA.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmysia C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO Cly4allHOTO HKCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiteca. HezaBucumblie coObITHS.

bunapHbIii ciiydaifHbIM ONBIT (MCTIBITAaHKE), YCIIEX U HeyAada. He3aBUCHUMBbIE UCTIBITAHUS.
Cepust He3aBUCHMBIX HUCIBITAHUN 0 mepBoro ycmexa. [lepecraHoBku u dakxropuan. Ywucio
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

Cepust He3aBUCHMBIX wHcIbITaHui  beprymmun. ChnydaiiHelid  BBIOOp U3  KOHEYHOM
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BepositHocTed. [luarpamma pacnpenencHusl.
Onepanuu Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeneneHuii, B TOM YHCJIe TeOMETPHUIECKOe U OMHOMHAIBHOE.

CoBMecTHOE paclpefeneHue JByX Ciy4allHbIX BelnM4MH. He3aBucumble ciyvyaiiHble
BeIMUYMHbL.MaTreMaTHuecKoe OXHUJAaHWE CclydyallHOM BenauuuHbl (pacupenenenus). [lpumepsl
NPUMEHEHHUS MaTeMaTH4YecKoro OXuAaHus (cTpaxoBaHue, JoTepes). MaTemaruueckoe
OXpJaHue OMHApHOH ciyyailHOW BenuuuMHbl. MaTemaTuueckoe 0KHMJIaHUE CYMMBI CIy4yailHbIX
BeIMYMH. MaTeMaTHuyeckoe 0XKH1/1aHue FeOMETPUUECKOTr0 1 OMHOMHAILHOTO pacipeaeIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHUE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMUYMHBI. MaTeMaTHuecKoe OKUAAaHUE MPOU3BENEHUS U
JIUCIIEPCUsSl CYMMBI HE3aBHCHMBIX CIy4alHBIX BEJIMYMH. /[ucriepcust U cTaHIapTHOE OTKIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE TeOMETPUYECKOro
pacrpeneieHus.

11 KJIACC

HepasencrBo YeOniméBa. Teopema UeOwniméa. Teopema bepHymiu. 3akoH Oo0JbLIMX
ymcen. Bpibopounsiit MeTon uccnenoBaHuil. BriOopounblie xapakTepuctuku. OlleHUBaHHE
BEPOSITHOCTH COOBITHS 1O BEIOOPOUYHBIM JTaHHBIM. [IpoBepka mpocTeHIMX TUIoTe3 ¢ TOMOIIBIO
M3YYEHHBIX paclpeeICHUN.

HenpepeiBable ciydaiinble BenuuyuHbl. [Ipumepbl. DyHKIUSA IIIOTHOCTU BEPOSATHOCTH
pacnpeneneHus. PaBHOMEpHOE pacHpeleneHHe MW €ro CBOMCTBA. 3aJaud, NPUBOASAIINE K
MIOKA3aTeIbHOMY pAaCHpeleleHuI0. 3ajJaun, MPUBOIALIME K HOPMAJIbHOMY pACIpEAEIEHUIO.
@OYHKIMS TUIOTHOCTH BEPOSITHOCTH I0KA3aTeNbHOIO pachpenenenns, (QYHKIUS MUIOTHOCTH
BEPOSITHOCTH HOPMaJIbHOIO pactpezeieHus. OyHKuys IUIOTHOCTH U CBOWCTBA HOPMaIbHOTO
pacnpeeieHusl.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaud, NPUBOIAIIME K
pacnpenenenuto Ilyaccona.



KoBapuanust aByx ciydailHpix BenuuuH. KoapuimeHT IHHEHHOW KOppensuuu.
CoBMmecTHBIC HAOMIOJCHUS ABYX BeTU4YWH. BeiOOpouHbIil K03 duniueHT koppensunn. Pa3nmane
MEXYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.

IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIHEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOro O0OIlecTBa, MPEICTAaBICHUE O MAaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOuiecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXXEHUS K MPOLLIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEHl  POCCHHCKOTO  Hapoja, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JAESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peHIeHHWH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTeMaTUYECKUM acTieKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMAaTHUECKUE 3HAHUS B HHTEPECax 370POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIOPTUBHO-03/I0POBUTENBHOM J1€ATETHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHUE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpoECCUOHAIBHON JCSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccun U peamu3oBbIBATh COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAT€MaTHUYEeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJIOTHYECKHMX  MpoOJieM, OpUEHTalusT Ha  MpPUMEHEHHUe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 0ONACTH OKpYKAIoIIeH cpelbl, TIaHWPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEIbl;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:



c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUE MaTeMaTH4ecKol Hayku Kak cepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBWIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTU4YECKOU KYIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBJISITh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHAUBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCcTBUS

Ba3oBrble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIY IOHATHAMH, (QOPMYJIUPOBATH  ONPEACIICHUS  IOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA [UIsi 000OIIeHUS U
CPaBHEHHMS, KpUTEPHUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIHPOBATH W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC WU
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPEUYHs B (pakTax,
JAHHBIX, HAOMIONCHWSIX ©  YTBEPXKICHUSIX, TMpeayiaraTh KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPCUHMIA;

JIeJIaTh BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHYSCKUX YTBEPKIACHUN (TIPSIMBIC U
OT TIPOTUBHOTIO), BBICTPAMBATh AapPryMCHTAIUIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpPATh CIOCOO perieHus y4eOHOW 3amaud  (CpaBHHBATh HECKOJIBKO BapUAHTOB
pelieHus, BBIOMpATh HaWOOJNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ncciienoBare/ibcKue AeicTBUSA:

MCIIONIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUN HHCTPYMEHT MO3HaHUsA, POpMyITupOBaTh
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOANWTH  CaMOCTOSITENIFHO  CIUTAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEW MaTEeMaTHYeCKOro OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENNbHO (OPMYITHUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEITIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIs OTBETA HAa BOMPOC U IS
peIIICHUS 33]1a9H;

BbIOMpaTh HWHGOPMALMI0O W3 HMCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHATU3UPOBAThH,
CUCTEeMAaTH3UpPOBAaTh W HMHTEPIPETUPOBATH HH(DOPMAIMIO pPAa3IMYHBIX BHJIOB W (GopMm
MPEJICTaBICHHUS,

CTPYKTYpUpOBaTh  WHGPOPMAIUIO, TPEACTABIATE €€ B  PANIMYHBIX  Qopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAA&KHOCTH WHOOPMAIMKM IO CAMOCTOSATENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el cCTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
06H_[€HI/I5I, SICHO, TOYHO, I'PaMOTHO BBIPpAXAaTb CBOIO TOYKY 3PCHHA B YCTHBIX W HNHUCBbMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS [0 XOAY pEHICHHs 3a/add, KOMMEHTHPOBATh IOJIYYCHHbBIN
pe3yJbTaT;

B XOJIe OOCYXKICHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
peL[IaeMOfI 3aa4M, BBICKA3bIBaTb MACH, HAIICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJIATL CBOU
CYXJIEHUS C CYXACHUSMH APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh PAa3IU4KUe U CXOICTBO
MO3UIUI, B KOPPEKTHOH opMe GOpMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MNpEACTaBIATL PE3YJIbTAaTbl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpEe3eHTAluud U
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHMBepcaabHble yueOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBJIATH IUIaH, aJTOPUTM pEIICHHsS 3aJa4yd, BHIOMPATh CIOCOO PEIICHHS C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C Y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HAaBBIKAMH TIO3HABATEILHOU peIEKCHN KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS ITPOIIecCca U pe3yibTaTa PelIeHHsl MaTeMaTH4eCKON 3a/1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, AAHHBIX, HAWACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjibTaTa LEMd M YCIOBHSIM, OOBSCHATH IPUYUHEI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI Pe3yJbTaTOB JESTENbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaIbHONH pabOThI MpHU
pemeHnr y4eOHBIX 3aj1a4, NPUHAMATh [EeJNb COBMECTHOH JIeSTENbHOCTH, TUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pabOThI, paclpenensaTh BHIbI pabOT, JOrOBapHBAaThCs, OOCYXAATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOIHATH CBOIO 4YacTb PabOThI M KOOPAWHUPOBATH CBOM JICHCTBHS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHMBaTh KAayecTBO CBOET0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTEpPUPOBATH MOHATHIMU: Tpad, MIocKui rpad, cBsa3HbINA Tpad, nmyTh B rpade,
IETIb, IIUKII, IEPEBO, CTENICHbh BEPIIMHBI, IEPEBO CIYIAHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: CIyYalHBIM SKCHEPUMEHT (OmbIT), Cly4yailHoe
coObITHE, AJIEMEHTapHOE Ciy4ailHoe COOBITHE (RJIEMEHTapHbIH HCXOMA) CIy4ailHOro OIbITa,
HaXOJUTh BEPOSATHOCTH COOBITUH B ONBITaX C PAaBHOBO3MOXKHBIMH  3J€MEHTapHBIMU
COOBITUAMM;HAXOUTh W (POPMYIHUPOBATH COOBITHS: TIEpeceUCHHE, OOBEAMHEHUE TaHHBIX
COOBITHH, CcOOBITHE, MPOTHBOIIOIOXKHOE JAHHOMY, HCHOJb30BaTh JAuMarpamMmbl Oilnepa,



KOODAMHATHYIO TPSAMYIO JUISL peIleHUs 3a/4a4, I[0Jb30BaThcd (OpMyNoNl  CIOKEHUs
BEPOSITHOCTEH JIJIst BEPOSITHOCTEH JIBYX M TPEX CIIYIaHBIX COOBITHIA;

OIEpUpPOBaTh IOHATHUSAMHU:  YCIOBHAasi BEPOSITHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHHOTO HKCHEPUMEHTA, HAXOAUTh BEPOSATHOCTU COOBITUH C
MOMOIIBIO TPaBWJIa YMHOXKEHUS, JIepeBa CIy4ailHOTO OIbITA, MCIOIB30BaTh (POPMYIy HOTHOM
BEpOSTHOCTH, (hopMmyiy baiieca mpu pemeHuu 3agad, onpenesiTh HE3aBUCUMOCTb COOBITUH 11O
(dopmyIie U o OpraHu3alyy CIIy4aifHOrO SKCIIEPUMEHTA;

IPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYJIbI [ IEPEUUCIICHUS 3IIEMEHTOB
MHOJKECTB, JJIEMEHTapHbIX COOBITUI CIIy4allHOTO OIbITa, pEIIeHHs 3ajad 10 TEeOopuu
BEPOSITHOCTEN;CBOOOIHO ONEPUPOBATh MOHATHAMU: OMHAPHBIN CIIydailHBIN OIBIT (MCIBITAHUE),
ycrmex M Heyjnaya, HE3aBUCHMbIE WCIIBITAHMS, CEpUsl HCIBITAHWH, HAXOAUTh BEPOSATHOCTH
COOBITHI: B CepUM HUCIBITAaHUM 0 NEPBOrO yclexa, B CepUM MCIbITaHUIl bepHyiuu, B OmbITe,
CBSI3aHHOM CO CJIy4aifHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO  omepupoBaThb  MOHATHSAMM:  CIOydaiHas  BeIMYMHA,  paclpeleleHue
BEPOSTHOCTEW, [UarpaMMa pacrpeneieHus, OMHapHas cilydailHas BEJIMYMHA, T€OMETPHYECKOE,
OMHOMMAJIBHOE paclpeieieHue;

OIEpUpPOBaTh MOHATHUSAMU: COBMECTHOE pacCIpeseieHHe [JBYX CIIY4alHbIX BEJIUYMH,
UCII0JIb30BaTh TAOJIMILy COBMECTHOTO PAaCIpeAeIeHHs IBYX CIyYaiHbIX BEIUYHH Ui BbIICICHUS
pacnpeneleHns — KaXJ0HM  BEIMYMHBI,  ONPENEJCHHS  HE3aBHUCHUMOCTH  CIIy4alHbIX
BEJIMYHMH;CBOOOHO ONEPUPOBATh MOHATHEM MAaTEMAaTHUYECKOT0 OXKUJIAaHUs C1y4aiHOW BETMYMHBI
(pacnpenenenus), NPUMEHATh CBOMCTBA MAaTEMaTHYECKOIO OXKUIAHMS IpPH PEIICHUU 3a/ad,
BBIUHUCIIATh MaTEMATUYECKOE OXKHIaHNEe OMHOMHAIBLHOIO M TEOMETPUUECKOT0 paclpeieleHui;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: JUCHEPCUS, CTaHJAPTHOE OTKJIOHEHHWE Cly4yailHOW
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUU CIIydyailHOM BeNWYMHBI (paclpelesieHus) Npu
pelIeHUH 3a/ay, BBIYUCIATH JUCHEPCHUI0 M CTaHJAPTHOE OTKJIOHEHME TIE€OMETPUYECKOro U
OMHOMMAJIBHOT'O paclpeieieHu.

K xonmy 11 kaacca o0y4aromuiicss HAy4YnuTCs:

BBIUUCIIAATH  BBIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOM BBIOOPKE U  OLICHUBATh
XapaKTepUCTUKU TE€HEpPAIbHOM COBOKYIMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPHUCTUKAM.
OneHuBaTh BEPOATHOCTH COOBITUH M TPOBEPATH NPOCTEHIINE CTATUCTUYECKHUE THUIOTE3BI,
M0JIb3YSCh U3YUYEHHBIMH PaCpeeIICHUIMY;

IPUBOJIUTH NPUMEPHI 3a7ad, MPUBOAAIIMX K IOKA3aTEIIBHOMY pACIpENEIeHUI0, 3ajad,
IPUBOSAIINX K HOpMaIbHOMY pactpenenenuto. OneprupoBarh NOHATUAMU: (PYHKINS TNIOTHOCTH
BEPOSITHOCTH MOKA3aTEJILHOTO paclpe/ieleHus], PYHKIUS IUIOTHOCTH BEPOSATHOCTH HOPMAJIbHOTO
pacnpenenenus, GQyHKIUS TUIOTHOCTU M CBOMCTBAa HOPMAJIBHOT'O pacIipe/ieIeHMs;

onpeneniartb KOdQQUUUEHT JUHEHHOM KOppensluu, BbIOOPOUHBIH  KOA(PPHUIHEHT
KOPPESIHIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i ———— Beero KogITpo.m)m,Ie HpﬁaKaneCKne 06pa3oBaTeILHbIe
padoThI padoThI pecypesI
1 DneMeHTHI Teopuu rpadoB 3 https://m.edsoo.ru/4cb78972
) CiyuaiiHbl€ OIBITHI, ciryuaiitble COOBITHS U 3 https:/m.edsoo.ru/1e5c5¢2b
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOXKECTBaMU U
3 COOBITHAMIH. CIIOKCHHE H YMHOXKCHHE 5 https://m.edsoo.ru/e33211b4
BEPOATHOCTEH. Y CIIOBHAsI BEPOATHOCTb.
HezaBucumebie cOOBITHS
4 DneMeHThl KOMOMHATOPUKH 4 1 https://m.edsoo.ru/6bdb8b9e
Cepun nocienoBaTeNbHBIX UCIIBITAHUH.
5 Wcnpiranusa bepnymu. CiyyaiiHblii BBIOOD 5 https://m.edsoo.ru/aa634999
13 KOHEYHOW COBOKYITHOCTH
6 CrnydaiiHple BETUYUHBI U pacipeiesieHus 14 1 https://m.edsoo.ru/7c24ctba
OBUIEE KOJIMYECTBO YACOB I10 34 ) 0
[MTPOTPAMME
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne ni/m EpOrpaMME! Beero KoﬁﬂTpoanme H%aKanecxne 0BPA30BATEILHBIC
padoThI padoTbI pecypesi
1 3aKoH OOJNBIINX YHCET 5 https://m.edsoo.ru/3beb9a38
2 DNeMEHThI MaTEMaTUYECKON CTaTUCTUKU 6 https://m.edsoo.ru/32379174
3 HenpepriBHbIE CilydaiiHble BETUYMHBI 4 https://m.edsoo.ru/2f796¢1b




HOpPMaJIbHOE pacrpeaeneHus

(pactipenenenus), noka3aTeabHOE U

4 Pacnpenenenue [lyaccona 2 https://m.edsoo.ru/bb3433c3
5 CBs13b MEXly CITy4yallHBIMU BETUUUHAMU 6 https://m.edsoo.ru/612166d2
6 O060011IeHrEe ¥ cucTeMaTh3aus 3HaHUI 11 1 https://m.edsoo.ru/acd7bf63
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
[TPO'PAMME
INOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne KoJsunyecTBo 4acos Jara DJIeKTPOHHBbIE HU(PPOBLIE
11/_11 Tema ypoka Beero Konrpoabnbie IIpakTuyeckue e o0pa3oBare/bHbIC
padoThI padoThI pecypcbl
I'pad, cBsa3HEII rpad,
1 MIPEJICTaBJICHUE 3a/1a4H C 1 https://m.edsoo.ru/4cb78972
MOMOIIbIO Tpada
Crenenbp (BaJIGHTHOCTD)
2 BepunHbl. [1yTh B rpade. Llenu n 1 https://m.edsoo.ru/b35628ef
IIUKITBI
3 Tpacui fa miockocti. Jlepeso 1 https://m.edsoo.ru/293b57be
CIIy4aifHOTO IKCIIEPUMEHTA
CrnyuaiiHble SKCIIEPUMEHTHI
4 (OTIBITEI) W CITYSAHHBIC COOBITHS. 1 https://m.edsoo.ru/1eSc5¢c2b
DneMeHTapHbIe COOBITHS
(ucxonpl)
BeposiTHOCTB CityqaiiHOTO
5 coObrTus. BeposTiocTu coobrTuii 1 https://m.edsoo.ru/d6abadcd
B OIBITaX C PABHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU
6 BepositHOCTB citydaitHOTO 1 https://m.edsoo.ru/18dbbd{8




10

coObITHsI. BeposiTHOCTH COOBITHI
B OIBITaX C PAaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUAMHU

[Tepeceuenue, oObeTUHEHNE
MHO>KECTB U COOBITHUH,
MIPOTUBOIMOJIOKHBIC COOBITHS.
dopmyna cloKeHus
BEPOSATHOCTEMN

VYciioBHast BEpOATHOCTb.
YMHOXk€EHUE BEPOSITHOCTEH.
dopmylia yCIOBHOW BEPOSITHOCTH
VYciioBHast BEpOATHOCTb.
YMHOXk€EHUE BEPOSITHOCTEH.
dopmylia yCIOBHOW BEPOSITHOCTH

®dopmyna NoJTHOU BEPOATHOCTH

https://m.edsoo.ru/e33211b4

https://m.edsoo.ru/35df5d69

https://m.edsoo.ru/2f9¢223b

https://m.edsoo.ru/281aaclc

11

®opmyia baiieca. HezaBucrumblie
COOBITHS

https://m.edsoo.ru/5cde5e5b

12

KomOunaTopHoe npaBuiio
yMHOXeHUs. [lepecTaHOBKH 1
daxTopuan

https://m.edsoo.ru/6bdb8b9e

13
14

Yucino coueranuid. TpeyroibHUK
[Tackans

®opmyna 6unoma HeroToHa

https://m.edsoo.ru/bead65d4

https://m.edsoo.ru/a9de8c9e

15

Konrponbnas padora Nel:
"I"'padbl, BEpOSITHOCTH,
MHOX€eCTBa, KOMOMHAaTOpuKa"

https://m.edsoo.ru/e3d48d5a

16

bunapHbIi cy4alHBIN OIBIT
(ucmipITaHue), ycrex U Heyaaya.
He3aBucumsle ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUN 110
IIEPBOTO ycliexa

https://m.edsoo.ru/lacad718

17

Cepus HE3aBUCUMBIX HCTIBITAHUN

https://m.edso00.ru/9273b546




18

JI0 TIEPBOTO ycIiexa

Cepust HE3aBUCUMBIX HCTIBITAHUM
bepnynnu

https://m.edsoo.ru/aa634999

19

20

21

22

23

Cry4aifHbIi BBIOOP M3 KOHEUHOU
COBOKYITHOCTH

[IpakTuyeckas pabora c
UCTIOJIb30BAHUEM DJICKTPOHHBIX
TabJIUIL

CrnydaifHasi BeJIMYMHA.
Pacnpenenenue BepoaTHOCTEH.
Jwnarpamma pacnpeneseHus
Ornepanuu HaJ CIIy4ailHbIMU
BenuuuHamu. [Ipumepst
pacnipenenenuil. bunapnas
Cy4aiiHas BeJIMYMHA

I'eomeTpuyeckoe pacrpeneieHue.
buHoMuanbpHOE pacnpeeneHme

https://m.eds00.ru/294295cd

https://m.edso00.ru/3391945b

https://m.edsoo.ru/7c24cfba

https://m.edsoo.ru/1877ab9b

https://m.edsoo.ru/7a42c9c4

24

25

26

27
28

Marematuueckoe 0XKHIaHNE
CIIy4ailHON BEJINYMHBI.
CoBMecTHOE pacnpeiesieHue IBYX
CIIyYalHBIX BEIUYUH

HesaBucumsle cinyyaiinbie
BenuuMHbI. CBONCTBA
MaTeMaTHYECKOTO OXKUIaHMUS.
MaremaTnueckoe OKuaaHue
OMHapHOM cy4yailHOW BETMYHUHBI

MareMaTHdecKkoe OXKHuJaHue
reOMETPUYECKOT0 U
OMHOMHUATIBHOIO pacnpeaeneHuit
Hucnepcus u ctTaHAapTHOE
OTKJIOHCHHE

Jucnepcust OuHapHOU city4aiiHON

https://m.edsoo.ru/82a991ef

https://m.edsoo.ru/b8a29b2f

https://m.edsoo.ru/7c2db655

https://m.edsoo.ru/4b63eb47

https://m.edsoo.ru/5ccaa468




BeIM4rHbL. CBOMCTBA qUCIIEPCUU

MareMaTH4eCcKoe OXKHIaHIe
IMPOU3BCACHUA N JUCIICPCHUA

29 N 1 https://m.edsoo.ru/64428cab
CYMMBI HC3aBUCHUMBIX CJIy‘IaI/IHBIX
BEJIMYNH
Jlucniepcust OMHOMHUATBHOTO
30 pacnipezienerus. Tpakrueckas 1 https://m.edsoo.ru/b38e3126
paboTa ¢ UCIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHIT
Jucnepcus u cTtaHiapTHOE
OTKJIOHEHHE F€OMETPHUECKOTO
31 pacnpenenenus. . [Ipakrnueckas 1 https://m.edsoo.ru/a2f1668b
paboTa ¢ UCI0JIb30BaHHEM
AJIEKTPOHHBIX TAOJIUIT
32 Obobmierme 1 cHeTeMaTH3AIMS 1 https://m.edsoo.ru/7b141c89
3HAHUU
KonTtponbsHast padora Ne2:
33 HCHHVT anust bepuyum. 1 1 https://m.edsoo.ru/84ce345¢e
Crny4aifHble BETUYUHBI U
pacnpeneneHus"
34 O6O6IHGHH6 1 cHeTeMaTh3atiA 1 https://m.edsoo.ru/c4774da2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 34 ) 0
ITPOI'PAMME
11 KJIACC
No KoanuectBo 4acoB Jlara JJIeKTPOHHBbIE HU(PPOBLIE
11/-11 Tema ypoka Beero Kourpoabubie IIpakTuyeckue wysenus o0pasoBaTejbHbIe
padoTbl padoThI pecypchl
1 Hepasencrso Hebnmesa. Teopema 1 https:/m.edsoo.ru/3beb9a38

UYeorpmesa. Teopema beprymn.




3aKkoH 0ONBIIKUX YUCEI

HepasencrBo YeObimena. Teopema
Yeorpimena. Teopema beprymn.
3aKoH OOJIBIINX YHCel

HepasenctBo YeObimena. Teopema
Yeorpimena. Teopema beprymu.
3aKoH OOJIBLINX YHCel

Br100pouHbBIi METO] MCCIIEI0BAHUMA

https://m.edsoo.ru/a8965f46

https://m.edsoo.ru/9c2b8348

https://m.edsoo.ru/36d2a371

[IpakTuueckas padota ¢
WCIIOJIb30BAaHUEM JICKTPOHHBIX
TadJIuI

https://m.edsoo0.ru/39312333

I'enepanbHast COBOKYITHOCTb U
ciryyaiiHasi BbIOOpKa. 3HAaKOMCTBO €
BBIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
OneHka cpeHero u Jucnepcun
TE€HEPATBHON COBOKYITHOCTH C
MIOMOILbIO BEIOOPOYHBIX
XapaKTepUCTHK

I'enepanbHast COBOKYITHOCTb U
ciyyaitHast BbIOOpKa. 3HAKOMCTBO ¢
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun
TFE€HEPATBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK

OneHuBaHue BEpOSTHOCTEN
COOBITHI 11O BEIOOpKE

https://m.edsoo.ru/32379174

https://m.edsoo.ru/6¢cbedadd

https://m.edsoo.ru/b52ac466

10

Cratuctuueckas runoresa.
[IpoBepka mpoCTEUIINX TUIIOTES C
IIOMOILBIO CBOMCTB U3YYEHHBIX
pacrnpeneneHuit

CratucTtuueckas rumnoresa.
IIpoBepka IPOCTEUINX THIIOTES C

https://m.edsoo.ru/adb221dc

https://m.edsoo.ru/64367654




IIOMOILBIO CBOMCTB U3yYEHHBIX
pacrnpeneneHuit

11

[IpakTuueckas padbota ¢
MCIOJIb30BAaHNUEM DJIEKTPOHHBIX
TalJIuI

https://m.edsoo.ru/d194e88b

12

[Tpumepsbl HEMPEPHIBHBIX
CIIy4YalHBIX BENUYUH. OyHKIUSA
IJIOTHOCTH BEPOATHOCTH

https://m.edsoo.ru/2753aa8f

13

14

PaBHOMeEpHOE pacnipeneneHue.
[Ipumeps! 3a1a4, TPUBOASIINX K
MI0Ka3aTEIbHOMY U K HOPMAJIbBHOMY
pacrpeeeHusIMm

q)yHKIII/ISI IIJIOTHOCTHU BCPOATHOCTHU
IIOKAa3aTCJIbHOI'O paClIpCaACIICHUS

https://m.edsoo.ru/2f796c1b

https://m.edsoo.ru/77b5f81d

15

qDYHKIII/ISI IIJIOTHOCTHU BCPOATHOCTHU
HOPMAJIbHOI'O PaCIIpCACICHHA

https://m.edsoo.ru/fc4f2b93

16

17

18

19

ITocnenoBarenbHOCTh OIMHOYHBIX
He3aBHCUMBIX coObITH. [Tprmep
3aJ1a4M, IPUBOIALIEH K
pacnpenenenuto Ilyaccona
[IpakTuueckas pabora c
HCIIOJIb30BAaHNUEM DJIEKTPOHHBIX
TabyInI

KoBapranus 1Byx ciryqailHbIX
BenuuuH. Koapuunent
KOppesun

CoBMecTHBIC HAOMIOJCHUS IBYX
BEJIUYUH

https://m.edsoo.ru/bb3433c3

https://m.edsoo.ru/f4f776b7

https://m.edsoo.ru/538cc254

https://m.edsoo.ru/daf287de

20

Br16opounsiii ko duueHT
KOppEsLUun

https://m.edsoo.ru/14775¢cc3

21

Paznuune Mex1y TMHENHON CBA3BIO
Y IPUYMHHO-CJIEICTBEHHOU CBSI3bI0

https://m.edsoo.ru/18cc149f




22

JIunelinas perpeccus

https://m.edsoo.ru/dc7227b6

23

[IpakTnyeckas padbota ¢
MCIOJIb30BaHUEM JIEKTPOHHBIX
TalJIuI

https://m.edsoo.ru/d3c4367f

24

[IpencraBnenne NaHHBIX C
MOMOIIIBIO TaOJIHII U TUarpamM,
oIMcaTeNbHas CTaTHCTUKA

https://m.edsoo.ru/c8755b54

25

26

OnBITHI ¢ pABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH
Brrunciienue BeposTHOCTEN
COOBITUI C IPUMEHEHUEM POpMYIT

https://m.edsoo.ru/da6d9525

https://m.edsoo.ru/4alf5d68

27

28

Brrunciienne BeposTHOCTER
COOBITUI C IPUMEHEHUEM
rpadM4ecKux METOJIOB:
KOOpJUHATHAS MpsiMasi, IePeBo,
nuarpaMmma Jitiepa

CrydaiiHble BETUYUHBI U
pacnpeseneHus

https://m.edsoo.ru/c124269b

https://m.edsoo.ru/612166d2

29

30

MareMatnyeckoe 0KHIaHHUE
CIIy4aiiHON BEJTUYUHBI
MatemMaTudeckoe OXKugaHue
CIIy4alHOM BEIUYHHBI

https://m.edsoo.ru/4489a645

https://m.edsoo.ru/971a5c33

31

32

33
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiembie NpelMeTHbIe Pe3yIbTaTbl 0CBOCHUs OCHOBHO
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 UuTtaTh U CTPOUTH TAOIUIIBI U AUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeAHEe  apuU(METHUYEeCKoe,  MeIHaHa,
HauOoJIbIlIee, HAMMEHbIIIee 3HAaUCHHE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX
OrnepupoBaTh MOHATUSIMH: CIyYalHBIA DKCIIEPUMEHT (OMBIT) U CIy4aiiHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIH HCXOM) CIy4ailHOTO
6.3 ONbITa; HAXOIWUTh BEPOSITHOCTH B OINbITaX C PABHOBO3MOXXHBIMU
CIIy4aHBIMU COOBITHAMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTHU COOBITHI B
M3YYEHHBIX CIy4alHbIX KCIIEPUMEHTAaX
Haxomute u QopmynupoBaTh COOBITHSA: IepeceuyeHue H OO0beIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, NIPOTUBOMNOJIOKHOE JAHHOMY COOBITHIO;
) MOJIb30BATHCS JUarpamMmmamu Jisepa u GopMyIioi CI0KEeHHs BEpOSTHOCTEN
P PELLIECHUH 3a/1a4
OnepupoBaTh MOHATHSIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJHUTh BEPOSTHOCTU C IMOMOLIbIO IpaBWJIa YMHOXEHHS, C IOMOIIbIO
JilepeBa CIIy4allHOTO OIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABHUIIO YMHOXKEHUS IIPU PEIICHUH 3a7a4
OnepupoBaTh HOHATHSMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUS
6.7 UCTIBITAHWH, YCIIeX W Hey/laya; HaXOAWTh BEPOSITHOCTU COOBITHI B CEPHH
HE3aBHCHMBIX HCIIBITAHUH JO IEpPBOr0 YCIEXa, HAaXOAUTh BEPOSTHOCTH
coObITHI B cepuu uctibiTanuii bepnysmim
6.8 OnepHpOBale MOHATUSMM:  CllydyaliHas  BEJIMYMHA, pacIpe/eeHHe
BEPOATHOCTEN, AMAarpaMMa paclpeacieHus
11 KUIIACC
Kon .
AT IIpoBepsiembie NpeMeTHbIE Pe3yIbTaTbl 0CBOCHHs OCHOBHOI
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
5 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIy4allHOM  BEJIMYMHBIIIO
pacrpeieNIeHUI0 WK ¢ TOMOUIbIO AUAarpaMM
OnepupoBaTb MOHSATHEM MaTeMAaTUYECKOTO  OXKHJAHUS, MPUBOJIUTH
59 IIPUMEpPBI TOTO, KaK IMPUMEHSETCS MATEMaTU4YECKOE OXHUAAHUE CIydalHOU
BEJIMYMHBI, HAXOJUTh MaTeMaTHYeCcKoe OXUJaHHE 10 JaHHOMY
pacnpeneneHuIo
5.3 MmeTpb npe/cTaBiIeHre 0 3aKoOHe OOJIbIINX YHCE
54 MMeTh npeacTaBlIeHuEe O HOPMaJIbHOM paclpeacieHuN



IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
6

6.1

6.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne fAaHHBIX € TOMOmIbl0 Tabmun u  guarpamm.  Cpennee
apudmernyeckoe, MeauvaHa, HauOoOJblIee M HaUMEHbIIEEe 3HAYCHMsS, pa3Max,
JUCTIEPCHUS ¥ CTAHJAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB

CrnydaiiHple ASKCIIEpUMEHTHI (OMBITHI) W CIydYaiHble COOBITHSA. DJIEMEHTapHBIC
coObITHs (MCXOIBI). BeposTHOCTH CiIy4aiflHOTO COOBITHS. BIU30CTH YaCTOTHIH
BEPOATHOCTH COOBITUN. CllydyaliHbIe OIBITHl C PABHOBO3MOKHBIMU 3JI€MEHTAPHBIMU
cOObITUSIMH.  BeposTHOCTH  COOBITHH B ONBITAXC  PAaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUAMU

6.3

6.4

Onepauuu Hajg CcOOBITUSAMU: IepecedyeHue, OObEeIUHEHHE, IPOTHBOIOIOKHBIE
coObITHs. [lnarpammbl Ditnepa. @opmyiia ClIoKEHUS] BEpOATHOCTEH

VYcioBHas BEPOSATHOCTh. YMHOXKEHHE BepoOsTHOCTEW. JlepeBO  CiaydalHOro
skcriepuMenTa. @opmyna nojaHon BeposTHOCTH. HezaBucuMble cOOBITHS

6.5

6.6

6.7

KomOunatopHoe mnpaBuino ymHoxeHus. lIlepecranoBku u akropuan. Yucno
coueranuii. Tpeyronsauk [lackans. @opmyna 6maoma HeioTona

bunapHblii ciydaiiHblil ONBIT (KMCHBITaHUE), ycnex M Heynada. HesaBucumble
ucneltanusd. Cepus HE3aBUCUMBIX HCIBITAHMW 10 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymm

Crnyuaitnas BenuuuHa. Pacnipenenenne BeposaTHocTel. Jluarpamma pacrpeneneHus.
[Ipumepsl pacnpesiesieHnid, B TOM YHCIIE€ T€OMETPUUECKOEN OMHOMUAIBHOE

11 KJIACC

Kox
5

IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

5.2

UucnoBble XapaKTEpUCTUKU CIy4YailHBIX BEJIMYMH: MAaTeMaTHYECKOE 0)KHMJaHUE,
JUCIIEpCUsl W CTAaHJAPTHOE  OTKJIOHeHwe.  IIpumepsl  npuMeHeHHs
MaTEMaTHUYECKOTIO OKHUJAHUs, B TOM YHUCIIE B 3aJa4ax U3 MOBCEIHEBHOM >KU3HHU.
Matemaruueckoe oxuaHue OMHAapHOM ciydaliHOM BeauunHbl. MaTematnueckoe
OKUJAHWE CYMMBI CIy4alHBIX BEJIWYMH. MaTemMaTHUecKoe O0XHIaHUE W
JUCIePCUsi TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeaeaeHui

3akoH OOJBIIMX YHCEN U €r0 POJib B HAyKe, MPUpoie U o0I1IecTBe. BeIOOpOUHBIH
METOJI UCCIETOBAaHUN

53

[Ipumepbl HENmpephBIBHBIX  CIAy4YalHBIX BeMWYMH. [loHATHE O TUIOTHOCTH
pacnpesneneHus. 3anayd, TMPUBOASIIME K HOPMAJIbHOMY paclpeieseHUIo.
[ToHsiTHE 0 HOPMAJTLHOM pACTIPECICHUN

IMPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJHETI'O OBIIEI'O OBPA30BAHUA



Kon
NpoBePSIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
001ero ooOpazoBaHus

Brnanenne Meronamu J0Ka3aTenbCTB, aTOPUTMAMH PEIICHHS 3ajad;
yMeHHE (QOPMYIUPOBATH U ONEPUPOBATH TOHATHUSMH: OIPEICICHHE,
aKCHMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTeNbCTBO,
PaBHOCHIILHBIC (hopMyITHPOBKHY; MPUMECHSITH ux; yYMEHHE
dbopmynupoBaTh 00paTHOE H IMPOTHBOIIOJIIOKHOE YTBEPXKICHHE,
MPUBOJUTL TIPUMEPHl W  KOHTPIPHUMEPHI, HCIOJB30BaTh METO
MaTeMaTHYECKOW WHAYKIUH; TPOBOJUTH JOKA3aTeIbHbBIC PACCYKIACHUS
IpU  pEeIICHWH 33Ja4, OIICHWBATh JIOTHYECKYI0 IPaBUIHHOCTH
pacCyKIeHHI; YMCHHE OIEPHPOBATH IMOHATHUSAMHU: MHOXECTBO,
MMOJIMHOKECTBO, ONEPAlMU HaJ MHOXKECTBAMHU; YMEHHE HUCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar i ONHCaHUs  peallbHBIX
MIPOLIECCOB W SIBJICHUH W MPHU PEIICHUH 3a]1a4, B TOM YHUCIIC U3 JPYTUX
y4eOHBIX TIPEJMETOB, YMCHHE OIEPUPOBaTh MOHATUAMHU: Tpad,
CBSI3HBIN rpad, AepeBo, MUK, rpad Ha MJIOCKOCTH; YMEHHUE 3a/1aBaTh U
OIUCHIBATH Tpadbl Pa3IMIHBIMK CIIOCOOAMH; UCIIOIB30BATh rpadbl MPU
pelIeHnY 3a1a49

YMeHnue onepupoBaTh NOHATUAMM: HATypalbHOE YMCIIO, LIEJIOE YUCIIO,
CTENEHb C LEJbIM [OKa3aTelieM, KOPEHb HaTypaJbHOW CTEIEHHU,
CTENEHb C PALMOHAIBHBIM IOKa3aTeJeM, CTENEeHb C JACHCTBUTEIbHBIM
[oKa3aTeaeM, JOrapuM Uucila, CHHYC, KOCHHYC M TaHIE€HC
IIPOM3BOJILHOTO YHCJIA, OCTATOK IO MOJYJI0, PAalMOHAIBbHOE YHUCIIO,
UppalMOHAILHOE  YMCJIO, MHOXECTBAa  HATypaJlbHbIX,  ILIEJIBIX,
palMOHANbHBIX, JEHCTBUTENIBHBIX YMCENI, YMEHHME MCII0Jb30BaTh
MIPU3HAKU JIEIMMOCTH, HAUMEHbIINN OOLIMI JeNuTeNb U HauMEHbIlIEe
of1iee kpaTHoe, anropuT™ EBKInAa mpu perieHuu 3a/1a4; 3HaKOMCTBO
C Ppa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMH CUUCIICHHUS; YMEHHE
BBINOJIHATh BBIYUCIICHHE 3HAYEHUH U MpeoOpa3oBaHUs BBIPaAKEHUM cO
CTEeNeHsIMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPAKEHUI; YMEHUE ONEPUPOBATH MOHATHIMM: MOCIENOBATEIBHOCTD,
apudmernyeckass ~ mporpeccus,  TIeoMeTpuYecKas  Iporpeccus,
O0eCKOHeUyHO YOBbIBaIOIlass TreoMeTpUdecKass MpOrpeccusi; yMeHue
3aJaBaTh  IIOCJIEIOBAaTEIIBHOCTH, B TOM 4YHUCIE€ C  IIOMOIIBIO
PEKYppeHTHbIX  (QOpMyJI;  yYMEHHME  ONEpUpOBaTh  IOHATHSIMM:
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHUCIA, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Yucia, popMa 3alUCH KOMIUIEKCHBIX YHCEeN
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anredpamveckas); yMeETb
MIPOU3BOIUTH apu(MeTHYECKUE AECHCTBHUS C KOMIUIEKCHBIMU YHCIAMU;
NPUBOJIUTL  MpPHUMEPHl  HCIOJIb30BAHUS  KOMIUIEKCHBIX  YHCEI;
OIEpUpPOBaTh MOHATUSAMM: MaTpuua 2x2 u 3X3, omnpenenuTenb
MaTpHUIIbl, TEOMETPUYECKHI CMBICIT OTIpEAETUTENS

VMmenune ONCpHUPOBATH MOHATHAMU: PAllMOHAJIBHBIC, HPPATHOHAJILHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUUCCKHC
YpaBHCHUA MW HEPABCHCTBA, HUX CHCTEMbI; YMCHHE OIICPUPOBATH
IIOHATHUAMHU: TOXACCTBO, TOXKIACCTBCHHOC Hp606p330BaHI/IC, YpPaBHCHUC,
HCPaBCHCTBO, CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIBHOCTH




YpaBHEHU, HEPAaBEHCTB M CHUCTEM; yMEHHE pellaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMbI C MOMOIIBIO PA3JIMYHBIX MPUEMOB; peEIIaTh
ypaBHEHHsI, HEPaBEHCTBA M CHUCTEMbl C IapaMeTpoOM; HPUMEHATH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsi PEIICHUS MAaTEMaTUYECKUX
3aJla4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKH U peallbHOM JKU3HU

YMeHue ONepupoBaTh MOHATHAMH: (QYHKIHS, YETHOCTh (DYHKIHH,
MEePUOJUIHOCTh (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GyHKIUH, SKCTpeMyM (DYHKIMH, HAanOOJIbIlIee U HAMMEHbIIICE 3HAYCHHS
(GYHKIIMM HA MPOMEXKYTKE, HENpepbIiBHAS (YHKIUS, aCHMITOTHI
rpaduka (QyHKIOHH, TIepBas W BTOpas NPOM3BOAHAS (DYHKIHUH,
TeOMETPUUYECKUN B (PU3HYECKUN CMBICI MPOU3BOAHOM, IEPBOOOpa3HAs,
ONnpeAeNEHHbIA HHTErpal, YMEHHE HAaXOJWUTh ACHUMITOTHI rpaduka
(YHKIIUU; YMEHHE BBIYUCIATH MPOU3BOJIHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOT'O M KOMITO3HMIIMK (PYHKIIMH, HAXOJAUTh YPaBHCHHE KacaTeIIbHON
K rpaduKy QyHKIHH, YMEHUE HAXOAHUTH MMPOU3BOIHBIC FIEMEHTAPHBIX
(GyHKIMH; YMEHHE HCIOJb30BaTh MPOU3BOJHYIO JIJISl HCCIICIOBaHUS
(GyHKIUH, HAXOIUTh HANOOJBIINEG U HAMMCHBIUE 3HAYCHUS (YHKIIHIA,
CTpOUTh TpaUKd MHOTOYWICHOB C HCIOJb30BaHHEM  arrapara
MaTeMaTHYECKOT0  aHajiW3a; IPUMEHSITh  MPOU3BOAHYI IS
HaXOXJICHHUS HAWIYYIIEr0 PEHICHUS B MPUKIAJHBIX, B TOM 4YHCIIC
COLIMAJIbHO-O)KOHOMHUYECKUX H  (U3MYECKHX 3a7adaX; HaxOJIUTh
wiomaad u o0bEMBI (UTYP C TIOMOINBID HWHTETpalia; MPHUBOIUTH
OpUMEpPbl  MATEMAaTHYECKOI0  MOJCIHMPOBAHHUS  C  ITOMOIIBIO
G hepeHIMATBHBIX YPABHCHHMA

YMeHue omnepupoBarh MOHATHSIMH: TpapuKk GyHKIHH, OOpaTHas
GbyHKLIMsA, KOMIO3UIMA (YHKUMN, TUHEHHAs (QYyHKIUS, KBaJpaTHUHAs
byHKIMsA,  panuoHaNbHAs ~ (QYHKOUS,  CTENeHHas  (QyHKIWS,
TPUTOHOMETpUUYECKUE (YHKIMM, OOpaTHbIE TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QyHKIHUH; YMEHHE
CTPOUTH TpaUKHU M3YyYEHHBIX (YHKIUH, BBITOJHATH MpeoOpa3oBaHUs
rpadukoB (QyHKIMH, UCIOJB30BATh TpadUKU AJIs U3YyUEHHS NPOLIECCOB
Y 3aBUCHUMOCTEH, MPH PELICHUH 33a/1a4 U3 APYrHX Y4eOHBIX MPEIMETOB
U 3a7a4 U3 pealbHOM >KU3HH; BbIpaxaTb (OpMyJiaMU 3aBUCHUMOCTH
MEX]y BeTMUYMHAMM; UCIIOIb30BaTh CBOMCTBA U rpaduku GYHKIMN uIs
pelleHrs ypaBHEHMM, HEpaBEHCTB U 3aJady C IapamMeTpamuy;
n300pakaTh Ha KOOPJIUHATHOM IIOCKOCTM MHOXKECTBA PpEIICHUMN
YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a7aud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, TOJM U YacTH, Ha JABMKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HaJOTW, 3aJayd W3 O0OJacTH yNpaBiICHHUS JHUYHBIMH U
ceMeWHbIMU (MHAHCAMH); COCTaBIATh BBIPAKEHMS, YpaBHEHHS,
HEPAaBEHCTBA M HMX CHCTEMBl II0 YCJIOBHIO 33aJa4d, HCCIEA0BaTh
MOJTy4YEeHHOE PELIeHHE M OLIEHWBATh MPaBIONOJ00HOCTb PE3YNIbTaTOB;
YMEHHE MOJENHNPOBATh pealbHbIE CUTYallMH HA SI3bIKE MAaTEMATHKH;
COCTABJIATh BBIPAKCHMS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBUIO  3a/layd,  MCCIEJOBaTh  IIOCTPOEHHBIE  MOJEIH  C
MCIOJIb30BAHUEM armapara ajreOpbl, MHTEPIPETUPOBATh MOTYYEHHBIN
pe3yJsbTar

YMeHune omnepupoBaTh TOHATHSMU: CpelaHee apudMeTHdecKoe,




MearaHa, HauboJplee U HaMeHbIllee 3HaYeHUs, pa3Max, JUCIepcus,
CTaHJIaPTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHE H3BIEKaTh,
UHTEPIPETUPOBATh MH(POPMAINIO, MPEJCTaBICHHYIO B TaOiuIax, Ha
auarpammax, rpadukax, OTpa)xxaronlyro CBOWCTBA PEAbHBIX MPOIECCOB
U SIBIIGHUW; NPEACTaBIAT, HMHPOPMAIMIO C TOMOILIBI0 TaOIUI U
JMarpaMM; HUCCJEI0BaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHUEM TpaQHUuecKuX METOJO0B U JJIEKTPOHHBIX CPEICTB;
rpadMuecKd HCCIEN0BaTh COBMECTHbIE HAOIIOACHUS C IOMOIIBIO
JarpamMm paccerBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHUAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOATHOCTH CIIy4alHOTO COOBITHS, YMEHHUE BBIUUCIIATH
BEPOATHOCTh C HCIOJIb30BaHHWEM TpadUiyecKUX METOJOB; MPUMEHSTh
(OpMyIIBI CIIOKEHUS U YMHOXXCHHS BEPOSTHOCTEH, (pOpMyIy IMOJHON
BepOATHOCTH, (opmyny bepHymiu, KoMOMHATOpHBIE (aKThl U
(GOpMyIbI; OILIEHWBATh BEPOATHOCTH PEANTBHBIX COOBITHIA, YMEHHE
ONEpUPOBATh TMOHATUSAMU: CIlydyailHasi BEJIIMYUHA, paclpeaeeHue
BEpPOSITHOCTEH, MaTEMaTUUECKOE OXKUJAHUE, TUCIIEPCUsI U CTaHJIAPTHOE
OTKJIOHEHHE CIy4YailHOW BEJIMYMHBI, (DYHKUMU pacrupeiencHus Hu
IUIOTHOCTH ~ PAaBHOMEPHOTO,  IOKA3aTeIbHOTO U HOPMAJIbHOTO
pacmpeiiesieHdil; yMEHHUE  HCIOJb30BaTh  CBOWCTBA  M3Y4YEHHBIX
pacmpeseNieHuid 1S pelieHust 3a/1a4; 3HAKOMCTBO C MOHSTUSIMH: 3aKOH
OOJBIIMX 4YHCEN, METOJbI BHIOOPOYHBIX WCCIICJIOBAHHI;, yMEHHUE
NPUBOJIUTH TMPUMEPHI MPOSABICHUS 3aKOHa OOJBIIMX YHUCENT B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, YMEHHUE OIEpUPOBATh
MOHATUSIMH: COYETaHUE, TEePECTaHOBKA, YHCIO COYETAaHUH, YHUCIO
nepecTaHoBoK; OuHOM HbIOoTOHA; yMeHHE MPUMEHSATH KOMOMHATOPHbBIE
(bakTbl U pacCy>KIACHHs U PELIEeHUsS 3a/1ay; OIEHUBATh BEPOSITHOCTH
peanbHBIX  COOBITHI; COCTaBJIATH BEPOSITHOCTHYIO  MOJIENb U
WHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yabTaT

YMenue onepupoBaTh IMOHATHUSAMHU: TOYKA, HpsiMasi, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIWYMHA YIJa, IUIOCKHH Yroi,
NBYTPaHHBIA Yroj, TPEXI'PAaHHBIA Yroj, CKpELIMBAIOLIMECS MpsMBbIE,
NapajuIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX U TUIOCKOCTEN, Yroi
MEXY NPAMBIMH, YrOJ MEXKIY NPSMOM M IJIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMH; YMEHHME HCIIOJIb30BaTh
IpU pPELICHUH 3aJa4 HU3y4eHHbIe (DAKThl U TEOPEMbI IUIAHUMETPHH;
YMEHHUE OLIEHUBAaTh pa3Mepbl 0OBEKTOB OKPYKAIOLIET0 MHUpPA; CTPOUTh
MaTeMaTHYeCKUe MOJENIH C IOMOIIbI0 I€OMETPUYECKHUX TOHATHI U
BEJIMYHH, PELIATh CBSI3aHHBIE C HUMU IPAKTUYECKUE 3aa4l
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YMeHue onepupoBaTh MOHATHAMU: IUIOMAAL QUTYpPhI, 00BEM GUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOTI'OrpaHHUK, CCUCHUC MHOTOT'paHHUKaA,
KyO, Tapajuielienurne]l, Mpu3Ma, nupamuaa, Qurypa U MOBEPXHOCTh
BpaleHus1, MIWIMHIP, KOHYC, map, chepa, miomanb cepsl, MmiIomaib
MOBEPXHOCTH THPaMUJbI, TPU3MBI, KOHYCa, IWIHHIApa, 00BEM KyOa,
MPSAMOYTOJILHOTO Mapajulelienunena, NTupaMuabl, OTpU3Mbl, TAIUHIPA,
KOHYyca, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUECHUSI KOHYCa U IIIUHAPA,
napajyielbHble OCH WM OCHOBaHHWIO, CEUEHHWe IIapa, IUIOCKOCTh,
Kacaromasicss cdepbl, MWINHIPA, KOHYCa; YMEHHE CTPOHUTH CEUYCHHE



11

12

13

MHOTOTpaHHUKa, 300pakaTh MHOTOTPAaHHUKH, (PUTYpBI U TOBEPXHOCTHU
BpAllleHUs, UX CEYEHMs, B TOM YMCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHUE TPUMEHSATH CBOWMCTBA TE€OMETPUYECKUX (uryp,
CaMOCTOSITENTbHO (POPMYJIMPOBATH ONPEACICHUS H3Yy4aeMbIX (Uryp,
BBIBUTATh THUIIOTE3bl O CBOMCTBaX M MPHU3HAKaX TIE€OMETPHUYECKHUX
¢uryp, 0OOCHOBBIBaTH WJIM ONPOBEPraTh HUX; YMEHHE IPOBOAUTH
kinaccupukanuo (GUryp mNO pa3TUYHBIM MPU3HAKAM, BBIIOJHAThH
HEO0XOAMMBIE JONOTHUTEIbHBIE TOCTPOCHHS

YMeHue onepupoBaTh MOHATHUSAMH: JABIDKEHHE B IPOCTPAHCTBE,
napauleIbHBIA TePEeHOC, CHMMETPHSI Ha TUNIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MMOA00Us, MMOJ00HBIE (UTYpHI; yMEHHE
pacro3HaBaTh paBHBIE U MONOOHBIC (PUTYpPHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIOJIb30BAaTh I€OMETPUUYECKHUE OTHOLICHUS
IpU PElIeHUH 331a4; HaXOIAWTh I'€OMETPUYECKHE BEIUYMHBI (JIMHA,
yroj, IUIOIAAb, OOBEM) NpU pEIIeHHH 33had U3 JPYTUX y4eOHBIX
OpeAMETOB W W3  pEalbHOW  JKM3HHM; YMEHHE  BBIYUCIATH
reOMEeTPUYECKUE BEIWYMHBI (JUTMHA, Yroj, IUIOMAab, 00BEM, TIIOMALb
MOBEPXHOCTH), MCIOJB3YSl W3ydeHHbIE (OPMYJIBI M METOHIBI, B TOM
YHCIIe: TUIOMIA/Ab TOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCa, IIHIHHAPA,
wiomanb chepsl; 00bEM KyOa, MPSIMOYTOJIBHOTO IapauieNenuIesa,
OUpaMUIbL, TPU3MBI, IWIMHAPA, KOHYyca, IIapa; yYMEHHE HaXOJHTh
OTHOIIIEHHE 00BEMOB TIOJOOHBIX (pUTYp

YMeHue  omepupoBaTh  MOHATHUSMHU:  HPSIMOYTOJIbHAs  CHUCTEMa
KOOPJIMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPAMHATHI BEKTOpA, CyMMa
BEKTOPOB, NMPOU3BEAECHNE BEKTOpA HA YHCIIO, Pa3I0KEHHE BEKTOpa II0
0a3zucy, CKalsIpHOE MPOM3BEICHHE, BEKTOPHOE IPOU3BEICHUE, YroJ
MEXIy  BEKTOpaMH; YMEHHE  HCIIOJNb30BaTh  BEKTOPHBIA U
KOOPIMHATHBIA METOJ /sl PEUICHUS TeOMETPUYECKUX 3aJad M 3a71ad
JIPYTUX y4eOHBIX MPEIMETOB

VYMmenue BbIOMpaTh MNOAXOASIIMNA METON JUld pelIeHUs 3a/ayi;
[IOHUMAaHHUE 3HAYUMOCTHM MATEMAaTUKH B HW3YYEHUU IPUPOIHBIX U
OOIECTBEHHBIX IMPOLIECCOB U  SBJICHUM; YMEHHE pacro3HaBaTh
[IPOSIBJICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE, YMEHHE IPUBOIUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUA POCCUHCKOW M  MHUPOBOH
MaTeMaTU4YeCKOU HAayKu

IHHEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'I 11O

MATEMATHUKE

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1 Yucna v BIYUCICHUS
1.1 Harypanbnbie u nenbie yncina. [Ipu3sHaku AeIMMOCTH UEIBIX YUCEI
12 Panmonaneupie uncna. OOBIKHOBEHHbIE U JECATHYHBIE JPOOH, MPOLEHTHI,
' OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHU. Henicrtus c
apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHH
14 Crenenp ¢ nenbiM nokazateneM. CTeNeHb C palMOHAIbHBIM I10Ka3aTeleM.

CBoiicTBa cTeneHu

1.5 CuHyC, KOCUHYC M TAaHI€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,



apKTaHTe€HC YHCIOBOT0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapudMbl
JeiictButenpHbie 4ucia. ApuMETHUECKHE OINepaluu C JIeHCTBUTEIBHBIMU
1.7 yucnamu. [lpuOmxkEéHHble BBHIYMCICHUS, MpaBUia OKPYIJICHUS, MPUKUAKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [Ipeobpa3zoBanue BbIpakeHUM
1.9 KomruiekcHele uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANBHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHHUS
2.3 TpuroHomeTpuyeckre ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapu(MHUUECKUE YPAaBHECHUS
2.5 L{enpie 1 1pOOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppanoHanbHbie HEPABEHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpruueckue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuua cuctemsl JMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpULIbl
3 @yHKIMH U TpaduKu
31 Oynkius, crnocodsl 3aganus Gynkuun. ['paduk Gyaxmumn. Bzanmuo oOpaTHbIe
¢dbyukiun. YétHele u HeuéTHble pynkuuu. [lepuognueckue GpyHKIun
OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHWi ¢(yakmun. Hymn ¢yHKmm.
39 [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
Maxkcumymbl 1 MUHEMYMBI (yHKIEH. Hawnbosnbliee W HauMeHbIIee 3HAYCHHE
(GYHKLHMU Ha TPOMEKYTKE
33 CreneHHas (yHKIMS C HaTypaJbHBIM U LEJIbIM IOKa3zaTeneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS n-0i cTeneHn
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas GpyHKINH, UX CBOMCTBA U rpaduKu
36 Toukn pa3psiBa. AcuMmnrtorsl TpadukoB ¢(yHkuuid. CpoiicTBa (QYHKIUH,
HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATEILHOCTEH
33 Apudmernueckass M reomerpuueckas mnporpeccur. Dopmyiia  CIOXKHBIX
IIPOLIEHTOB
4 Hauvana mareMaTn4yeckoro aHaamnsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoiHbIE 3IeMEHTAPHBIX (QYHKIUH
[IpumeHeHne NPOU3BOAHOM K HCCIENIOBaHMIO (YHKIUH Ha MOHOTOHHOCTH WU
4.2 sKcTpeMyMbl. HaxokneHne HanOoNbIIero U HAUMEHBINEro 3HauYeHUs (QYHKIHH
Ha OTpE3Ke
4.3 [TepBooOpasnasi. MHTerpain
5 MHOX€eCTBa U JIOTUKA
5.1 MHOXeCTBO, orepaiuy HajJ MHOKecTBamu. J(narpammer Ditnepa — Benna

5.2

Jloruka




6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 IIpsiMbIE U INIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u MOBEpXHOCTU BpAILICHUS
7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBS3ATEJLHBIE YUYEBHBIE MATEPUAJIBI 1151 YAEHUKA

1. YuebHoe mocobue "Maremaruka. BepositHocTh u ctatuctika 10 knace. ba3oBblit u
yrayonénnsiii yposens". / Bynumosuu E.A., BynsraeB B.A —M: Ilpocsemenue,2025.
2. YuebHoe nmocobue "Maremaruka. BepostHocTh 1 ctatuctuka 11 kiacc. ba3oBerit n
yrayonénnsiii yposens'". bynumosuu E.A., BynerueB B.A.,— M: IIpocsenienne, 2025.

METOJUYECKUE MATEPHUAJIBI JJIS1 YYUTEJIS

VYyebnoe nocodbue "Matematuka. BepostHocTs u ctatuctuka 10 kinacc. bazoBerit n
yriay6nénnslil yposens'". / bynumosuu E.A., Bynsrues B.A —M: IIpocsemienue,2023.
Y4yebHoe mocobue "Martematuka. BepositHocTh U cratuctuka 11 kimacc. ba3oBsiii u
yriay6nénnsiil yposens'. bynumosuu E.A., BynsrueB B.A.,— M: IIpocsemenue, 2025.
Teopus BepositHOCTEW 10 Kitacc. 3amaun U KOHTposbHBIE padoTel. / Y Beicomkuit,2022 r

O Teopuu BepoOSATHOCTEH U CTATUCTHKE B IIKOJIbHOM Kypce / bynumosuu E.A., Bynsiues
B.A., Beiconkuii u np., / Maremaruka B mkosie No7, [lIkonsHas mpecca, 2022 ©

Tunuynble OMMOKY B MPENoIaBaHUK TEOPUH BEPOATHOCTEH U CTaTUCTUKH, / MaTemaTuka B
mkoJjie Ne5, Beiconkuit 1.B, Amenko U.B.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

http://fipi.ru/ (caiit ®UIIN);

« http://school-collection.edu.ru/

* https://resh.edu.ru/

* https://ps.1sept.ru/ (caiiT razetsl «IlepBoe cEeHTIOP»);

« http://school-collection.edu.ru/

bu6morexa [IOK
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