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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIYOJEHHOTO YPOBHS — SIBISETCS
IPOJIOJDKEHUEM U PA3BUTUEM OJIHOMMEHHOI'0 y4eOHOro Kypca yriyOlnE€HHOro ypoBHS Ha ypOBHE
cpeaHero ooOmiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc MpeaHasHadyeH g (opMuUpoOBaHUS Y
00y4aroIuxcsl CTaTUCTUYECKOM KyNbTypbl M IOHHMaHMs POJM TEOPUM BEPOATHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA [T M3yYeHHS CITyYaiHbIX COOBITUH, BEJTMYUH U IIporieccoB. [lpu
U3y4eHUM Kypca o0OramarTcs IpeICTaBICHHUsT OOydYarolMXCsl O METOJaX MHCCIIeIOBaHUsS
U3MEHYMBOTO MHpA, Pa3BUBACTCA MOHUMAHHWE 3HAYMMOCTH M OOIIHOCTH MAaTeMaTHYeCKHX
METOJOB IO3HAHMA KaK HEOTbEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAY4YHOI'O
MHUPOBO33PEHUS.

Copnepxanne y4eOHOro Kypca HalpaBiI€HO Ha 3aKpelieHHE 3HAHUH, MOJyYEHHBIX MpU
U3y4eHHH Kypca Ha YpOBHE OCHOBHOT'O O0IEro oOpa3oBaHusl, U HAa PAa3BUTHE MPEICTABICHUNA O
CIIy4alHBIX BEJIMYMHAX M B3aHMMOCBA3SIX MEKIY HUMH Ha BaXHBIX ITPUMEpaX, CEOKEThI KOTOPBIX
MOYEPITHYTHI U3 OKPY’KAIOIIero Mupa. B pesynbrate y 00y4aronmxcst JOHKHO COPMHUPOBATHCS
npeicTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOIMX MaTeMaTHMYeCKUX MOJEeNsX,
UCMOJNb3YeMbIX /ISl  ONUCAaHMS AHTPOINOMETPUYECKUX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B PAa3UYHBIE pOJAa HW3MEPEHHAX, JIUTEIBHOCTH O€30TKa3HOW paboTHI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUH U IIPOLIECCOB B 00I1eCTBE. Y UeOHBIH
Kypc siBIsieTcss 0a30i IS OCBOCHHS BEPOSITHOCTHO-CTATHCTHYECKHUX METOJIOB, HEOOXOIMMBIX
CHEIUAJINCTaM HE TOJIbKO HWHXXEHEPHBIX CIELHAIbHOCTEH, HO TaKK€ COLUAIbHBIX U
IICUXOJIOTMYECKUX, IOCKOJIBKY COBPEMEHHBbIE OOIECTBEHHBIE HAayKM B 3HAYUTENILHOM Mepe
UCIOJIB3YIOT anmnapaT aHajau3a 00J1bIIuX JaHHbIX. L[eHTpaibHy0 4acTh yueOHOro Kypca 3aHUMAeT
o0CyX/eHue 3aKOoHa OONBIIUX YHcen — (YHIAMEHTAIBHOTO 3aKOHA MPUPOABI, HWMEIOMIETO
MaTeMaTHUYEeCKyIo (popMaau3anuio.

B cooTBeTcTBHM C yKa3zaHHBIMH IEISIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTh U
CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE BBIIEICHBI OCHOBHBIE COJIEpXKAaTeIbHbIC JIMHUU:
«Cny4aiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMHrMO OCHOBHBIX JTMHHUI B y4€OHBII KypcC BKIIOYEHBI 3JIEMEHTHI TEOPUH I'padOB U TEOPUHU
MHO’KECTB, HEOOXO/IMMBbIE JJIs1 TIOJTHOLIEHHOTO OCBOEHHUS MaTepuaia JaHHOTO y4eOHOro Kypca u
CMEXKHBIX MaTEMAaTHYECKUX YUEOHBIX KYpCOB.

Conepxanne nuHUU «ClydaiiHble COOBITHS M BEPOSITHOCTH» CIYKUT OCHOBOW ISt
(bopMHpOBaHUs MTPEJICTABICHUN O paclpeelIeHUH BEPOSITHOCTEN MEX Ty 3HAUCHUSMH CITy4aifHbIX
BEJIMYMH. BakHYI0 4acTh B 3TON COAECPKATEIBHOMN JIMHUY 3aHUMAET U3YYEHHE T€OMETPUIECKOTO
U OWMHOMHAJIBHOTO paclpelesieHuii M 3HAKOMCTBO C HUX HEMNpPEpbIBHBIMH aHAJIOTaMU —
MOKa3aTeIbHBIM U HOPMAJIbHBIM paclpe/iesIeHUsIMU.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIy4YailHBIMH BEIWYMHAMU M PACHPEICICHUIMM,
AKLIEHTUPYIOT BHUMaHHE OOYy4arolUMXCsl HAa ONMCAaHMM M W3YYEHHMM CIIyYalHBbIX SIBJICHMH C
IIOMOIIIBI0 HENpPepbIBHBIX (QYyHKUIUH. OCHOBHOE BHUMAaHME YJENAETCS IOKa3aTeIbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B ydeOHOM Kypce mnpeaycMaTpuBaeTCsi O3HAKOMHUTEIBHOE M3YYEHUE CBS3H MEXAY
CIIy4aifHBIMU BEJTMYMHAMU U OITUCAHHUE ATOM CBA3H C MOMOUIbIO KO3 (pUILIHEHTa KOPPETSIIUH U €T0
BBIOOPOYHOTO aHajora. OTH DJIEMEHThl COJAEP)KaHUS pa3BUBAIOT TeMy «Jlnarpammbl
paccenBaHMsI», U3YUEHHYIO Ha YPOBHE OCHOBHOTI'O 00111ero 00pa30BaHusl, U BO MHOTOM ONHUPAIOTCS
Ha CBEJICHUS U3 KypCOB alIredpbl U T€OMETpHUH.

Emé onun sneMeHT copepkaHusl, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEIbHOM YPOBHE —
MOCJIEI0BATEIbHOCTD CITyYaifHBIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUINX B €AMHUILY BPEMEHHU.
O3HakoMJIEHHME C paclpeiesieHUEM BEpPOATHOCTEM KOJIMYeCTBAa TaKHUX COOBITHMM HOCHUT
pa3BUBAIOIIMN XapaKTep U SABISIETCS aKTYAJIbHBIM Ui OyAyIIUX aOUTypHUEHTOB, MOCTYIAIOLIINX
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Ha Yy4eOHBIC CIEIUAIBHOCTH, CBS3aHHBIE C OOIECTBEHHBIMH HAyKaMH, TICUXOJIOTHEH U
yIpaBICHUEM.

Ha wmsydenne ydueOHOTrO Kypca «BeposTHOCTh M CTaTHCTUKa» Ha YIIIYOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIETIIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukiabl U nend. CteneHb (BaJCHTHOCTb) BEPUIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaliHple 5KCHEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJeMEHTApHBbIE COOBITHUS
(ucxonpl). BeposiTHOCTH ciydailHOTO COOBITHSI. BIM30CTh Y4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHE, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmyna CI0KeHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEH. JlepeBO CIly4allHOTO JKCIIEPUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyia baiieca. HezaBucumelie coObITHS.

bunapHbIii ciy4aiHbIN ONBIT (MCHBITAHUE), yCIIeX U Heynada. HezaBucHMbIE UCIIBITAHMUS.
Cepusi He3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycrnexa. [lepecranoBku u dakropuan. Hucnio
coueranuii. Tpeyronsauk Ilackans. @opmyna 6maoma HeroToHa.

Cepust HezaBucuUMBIX wHcnbiTaHuil bepuymnu. CnyualiHelii BbIOOp U3 KOHEYHOU
COBOKYITHOCTH.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
Onepauuu Haja ciaydyaHbIMUA BenuuuHamu. bunaphHas ciydaiiHas BenuuuHa. [Ipumepsl
pacrpeneneHuii, B TOM YHCJIe TeOMETPHIECKOe U OMHOMHAIBHOE.

CoBMecTHOE pacnpeleneHue JByX CiydyallHbIX BelaM4MH. He3aBucumble ciyvyailiHble
BeIMUYMHbL.MareMaTHuecKoe OXHJaHue ciydailHOM BenuuuHbl (pacupenenenus). [Ipumepst
MPUMEHEHUS MaTeMaTUYECKOT0 0XKUIaHUs (CTpaxoBaHUE, JoTepes). MareMaTH4ecKoe OXKHUIaHne
OuHapHOM cilydallHON BeIMYMHBI. MartemaTtnyeckoe OKUIaHHE CYMMbI CIy4YalHbIX BEIMYHH.
Matematuyeckoe 0XHuIaHue T€OMETPUIECKOT0 U OMHOMHUAIBHOTO pacipeaeeHui.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHHE CIy4yalHOW BEJNWYUHBI (pacrpeiesieHus ).
Jucnepcusi OMHapHOM ciay4ailHOW BeTMYMHBI. MaTeMaTHuecKoe OXUJAHHE IMPOU3BEACHUS U
JUCIIEPCUsl CYMMBbl HE3aBUCHUMBIX CIy4yallHBIX BENUYMH. Jlucnepcus u CTaHAapTHOE OTKIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE TeOMETPUYECKOro
pacrpeneieHus.

11 KUIIACC

HepaBenctBo YeOwrméBa. Teopema YeObmméBa. Teopema beprymmm. 3akoH OombIIMx
yucen. BpiOopounslif Mmeton wuccienoBaHuil. Bribopounble xapakTepucTuku. OlEHMBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIINX TUIIOTE3 C MOMOUIBIO
U3Y4YEHHBIX PaCIPENCICHUN.

HenpepsiBHble ciydaiible BennuuHbl. [Ipumepbl. DyHKIUS IJIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelieHHe M €ro CBOMCTBAa. 3ajaud, NPUBOIALIME K
MOKAa3aTeIbHOMY pacHpe/ielieHnIo. 3ajaud, MPUBOJALIME K HOPMAJIbHOMY paclpeieseHUIo.
OyHKIUS TIOTHOCTH BEPOATHOCTH II0KA3aTENILHOTO pachpeseneHus, (yHKIUS IUIOTHOCTU
BEPOSITHOCTH HOPMAJIBHOIO pactpeaeneHus. OyHKIMsS IUIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacpeneneHus.

[TocnenoBaTenbHOCT OJMHOYHBIX HE3aBHCUMBIX COOBITUH. 3ajayd, NpPUBOJIAIIME K
pacupenenenuro Ilyaccona.

KoBapuauust nByx cioyuyaiiHeix BenuuuH. KoadduuueHT nuHEHHONH KOppensuuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopounsblil k0a¢hdument koppensiuuu. Pasnuune
MEX]ly JIMHEHHOW CBSI3bI0 M MPUYMHHO-CIEACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METON
HAaUMEHBIINX KBaJPaTOB.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YI'JIYBJIEHHBIX YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMK  OOydYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSMU H HA3HAUCHUEM;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, HCIOJb30BAHUE ATHUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO Y4YEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyKIEHWUM, BOCIPUUMYUBOCTh K MAaTEMaTUYECKHM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro odpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAHUE ILIEHHOCTH TPYJ0Jt00Us, UHTEPEC K pa3InYHbIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, IOHUMaHHE BIHUSHUS COLHUAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME MPUPOAHONM M COLMAIBHOW Cpelbl, OCO3HaHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKUE MIOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIs1 OKPYKAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTeMaTHIECKON KYJIbTYpOH KaK CPEJACTBOM MO3HAHUS MHUDA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBJISITH U XapaKTePU30BaTh CYIIECCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh OMPEICICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINNUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYIHpPOBATH W MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHHUAX W  YTBEPKACHHAX, TNpeaiaraTb KPUTEPUH JJIS  BBIABJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, AECTYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeIhCTBA MATEMATHUYECKUX YTBEPKIACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTpPAUBaTh AapryMEHTAlMIO0, MPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 pelnieHus yuyeOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOANIUN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBrble ucciie1oBaTeIbCKHeE JeHCTBHSA:

UCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEIOBATEILCKUI MHCTPYMEHT ITO3HAHUSA, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GhopMHUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHC,

MPOBOJIUTh  CaMOCTOSITEIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHHUE I10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMYIUPOBATH 0OOOIICHHS M BBIBOJBI MO pe3ybTaTaM MPOBEAEHHOTO
HaOII0/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX ISl OTBETAa HA BOMPOC M IS
pelIeHus 3aa4H;

BHIOMpAaTh MH(OpPMAIMIO U3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHUS;

CTPYKTYpHUPOBATh HHPOPMAIIHIO, TPEICTABIATH €€ B pa3ITUYHBIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMM MO0 CAMOCTOSATENhHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA
OO01menue:



BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBHM C YCIOBUSMHU W IEIISIMU
oOmIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTax, AaBaTh OSACHEHUS 110 X0y PELIEHUs 3a]1a4l, KOMMEHTHPOBATh MOJTYYEHHbIN PE3YJIbTaT;

B XOJIe OOCYXKICHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEIECHHBIE HA IOMCK PELIEHMsI, CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3iHyuue U CXOJICTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

MPEJICTaBIISATh Pe3yJabTaThl PEUICHMs 3aJlauM, DKCIEPUMEHTA, HCCIIEIOBAaHUS, IMPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX PpEe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YIbTATa IIETN U YCIOBUSAM, OOBSCHITH IPUYMHBI JOCTIKEHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JEATEJbHOCTH, HAaXOIUTh OHIMOKY, [JaBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
pelieHH y4eOHBIX 3a/1ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padOT, IOroBapuUBAThCS, 0OCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBbI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paObOTHl M KOOPAMHUPOBATH CBOU ACHCTBUS C APYTUMHU
WIeHaMU KOMaH/Ibl, OLIEHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INMPEAMETHBIE PE3YJIBTATHBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: Tpad, IocKuil rpad, cBA3HBIN rpad, nmyTs B rpade,
LIeNb, LIUKII, AEPEBO, CTENIEHD BEPILUHBI, JEPEBO CIyYalHOTO dKCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh TMOHATHUSAMU: CIYYalHBI S3KCHEpUMEHT (OmbIT), CiydaiiHoe
COOBITHE, BJIEMEHTAapHOE CclyyailHoe coObITHE (dJIEMEHTAapHbIM HCXOMA) ClydyailHOro OmbITa,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITaX C pABHOBO3MOXKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HAXOJUTh U (POPMYTUpPOBATH COOBITHS: INepeceueHue, 0ObeIUHEHUE ITaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOXHOE JaHHOMY, MCIOJNb30BaTh IuarpamMmbl OJijepa, KOOPAMHATHYIO
OpsSAMyI0 JJIS pelleHHs 3a/ad, I10JIb30BaThCsl (OPMYIJION CIOKEHHsSI BEpOSITHOCTEH JUis
BEPOATHOCTEN JBYX U TpEX CIy4YailHbIX COOBITHUI;

OIEpUpPOBaTh MOHATHUSAMHU:  YCIOBHAas BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HEe3aBHCHUMbIE COOBITHS, AEPEBO CIYUYalHOIO SKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTH COOBITHH ¢
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MOMOIIBIO TPaBWJIa YMHOKEHUS, JIepeBa CIy4ailHOTO OIIbITA, UCHOJIB30BaTh (POPMYIyY HOJTHOM
BeposATHOCTH, opmyny baiteca mpu pemeHun 3aaad, onpenessiTh HE3aBUCUMOCTb COOBITHH TIO
(dopmyIie U o OpraHu3aIyy CIy4aifHOrO KCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYJbI [ IEPEUUCIEHUS 3IIEMEHTOB
MHOXECTB, JJIEMEHTAapHBIX COOBITHH CIy4alHOTO OMbITa, pEHIeHHs 3aJad 10 TEOpHUu
BEPOATHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBIA OMBIT (MCIBITAHUE), YCIIEX U
HeyJaya, He3aBUCHMBbIE HCIBITAHMS, CEpHUsl HUCIBITAHUN, HAXOOUTh BEPOSTHOCTH COOBITHIl: B
CEpUU UCHBITAaHUI JI0 IIEPBOTO YCIeXa, B CEPUH UCIBITAHUN BepHyIM, B OIBITE, CBI3aHHOM CO
CJly4aliHbIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: CIIydaiiHas BEIMYMHA, pAacpeie]ICHUEe BEPOSITHOCTEH,
JyarpaMma pacupezeneHus, OuHapHas ciydyaiiHas BeIMYMHA, FeOMEeTpUYecKoe, OMHOMHUAIIbHOE
pacrpezeneHue;

ONEpPUPOBATh TOHATHSIMU: COBMECTHOE paclpellelleHue [BYX CIy4alHbIX BEJIMYHUH,
UCTIOJIb30BaTh TAOJIMILy COBMECTHOTO PACHPEACTICHHS IBYX CIyYailHbIX BEIMYHH IS BBIICICHUS
pacrpeliesieHus]  KaXJIOW  BEJIMYMHBI,  ONpPEJENIeHHs  HE3aBHCUMOCTH  CIIy4yailHbIX
BEJIMYMH;CBOOOHO ONIEpUPOBATH MOHATUEM MAaTEMATUYECKOTO OKUIAHUSI CITy4YaliHOM BEIMYMHBI
(pacmipenienieHus), NPUMEHSTh CBOMCTBA MaT€MaTHUECKOTO OXHJAHUS IpPU PpEIICHUH 3ajad,
BBIYUCIISITh MAaTEMATUYECKOE OXKUJaHHE OWHOMHAIBHOTO UM T€OMETPUYECKOTO paclpe/ieeHui;
CBOOOJHO ONEpPUPOBATh IMOHATUAMHU: JUCHEPCUS, CTAHAAPTHOE OTKJIOHEHHE CilydailHOH
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIIEPCUM CIIY4alHOM BEIMYMHBI (pacHpelesieHus) IMpU
peLIeHUH 3aJiad, BBIYUCIATH JAUCHEPCHUI0 M CTAaHAApPTHOE OTKIOHEHHE I'€OMETPHUYECKOro U
OMHOMHUATIBHOIO paclpeaeeHU.

K konny 11 kiacca o0yyaronuiicss Hay4uTCs:

BBIUMCIISATh BBIOOPOUHBIE XAPAaKTEPUCTHUKUM IO JaHHOM BBIOODKE U  OLIEHHUBATH
XapaKTEePUCTUKN TE€HEPAJIbHOM COBOKYMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M NPOBEPSTH IMPOCTEHIIME CTaTUCTUYECKUE THIIOTE3bI,
HOJIb3YSCh U3YUYEHHBIMH paclipe/leIeHUsIMY;

NPUBOJIUTH MPUMEPHI 3ajad, MPUBOAAIIMX K IOKAa3aTEJIbHOMY paclpeaesieHuIo, 3ajad,
IOPUBOAALINX K HOPMaJIbHOMY pactipenesnieHuto. OnepupoBarh NOHATUAMU: (PYHKIMS MIIOTHOCTH
BEPOATHOCTH MOKA3aTEIbHOTO pacIpeneaeH s], PYHKIHS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacripenesnieHusi, (pyHKIHMsS MIOTHOCTH M CBOWCTBA HOPMAJIBHOTO paclpelleleHus ;oNpeensTh
KO3 (UILIMEHT JTMHEHHONW KOPPEISILIMY, BHIOOPOUHBIN KOAPHUIUEHT KOPPETSILUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m Y —— p Beero KonrTpoabubie IIpakTuueckue f)ﬁ pg):*l.) oBaT e.])IbeI e
padoThI padoThI pecypes
1 DJeMeHTHI Teopuu rpados 3
2 CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 DeMeHTHl KOMOMHATOPUKU 4 1
Cepun mocse10BaTeNbHBIX UCTIHITAHUH.
5 Hcnbrtanus bepuymu. CiaydaliHelid BBIOOp 5
13 KOHEYHOH COBOKYITHOCTH
6 CiryyaliHble BEJIMUNHBI U PacIIpeAeICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/mn
NPOrpaMMblI Bcero Kontponbueie  Ipaxtiieckue o0pa3oBaTejibHbIE
padoThbI padoThI pecype
1 3aK0H OOJIBIITNX YUCET 5
2 DJIEMEHTBI MAaTEMAaTUYECKON CTATUCTUKU 6
HenpepbiBHBIC CTy4YaliHbIC BETUYHHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOPMAaJILHOE pacpeCICHHS
4 Pacnpenenenne I1yaccona 2
5 CBsi3b MEX/Ty CITyYaliHBIMU BETMYMHAMU 6
6 O0o01IeHrEe U CHCTeMAaTU3alus 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0
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10 KJIACC

INIOYPOYHOE IINTAHUPOBAHUE

Ne i/

Tema ypoka

I'pad, cBa3HbI rpad, npeacTaBieHue
331241 C MOMOIIBIO rpada

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

CrermneHnb (BaJIGHTHOCTD) BEPILIUHBI.
[Tyte B rpade. Llenn n muKIIb!
I'padbr Ha mnockoctu. [epeso
CIIy4aifHOTO SKCIIEPUMEHTA

CnyyaiiHble S5KCIIEpUMEHTHI (OIIBITHI) U
CIly4aiiHble COOBITUS. DIEeMEHTapHbIE
COOBITHS (MCXOIBI)

BeposiTHOCTB citydyaiiHOTO COOBITHS.
BeposiTHOCTH cOOBITHH B OIIBITaX €
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITHSIMU

BeposiTHOCTB city4aifHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMU

[Tepeceuenue, o0beAMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHBIE
coObITust. @opMysia CIOKEHUS
BEPOSATHOCTEN

VYcnoBHas BEpOATHOCTb. Y MHO)KEHHE
BeposiTHOCTEN. Dopmysa ycI0BHON
BEPOSATHOCTH
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VYcnoBHas BEpOSTHOCTh. Y MHOKEHHUE

9 BeposATHOCTEH. Dopmysa yCIOBHON
BEPOATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumelie
COOBITHS

12 Komb6unaropHoe npaBuio yMHOXKEHHUSI.
[lepecTanoBku U pakTopuan

13 Yucno coueranuii. TpeyrosbHUK
ITackans

14 ®dopmyna obuaoma HeroToHa
Kontponbnas padorta Nel: "I'padwl,

15 BEPOATHOCTH, MHOXKECTBA,
KOMOWHaTopuka'
bunHapHbIl ciiy4ailHbIM ONBIT
(ucmibITaHue), ycrex U HeyJaya.

16 HesaBucumsblie ucneiranus. Cepust
HE3aBUCHMBIX UCIIBITAHUH JI0 TIEPBOTO
ycrexa

17 Cepust He3aBUCUMBIX UCTIBITAHUH J10
NIEPBOTO ycIexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUN
bepnyu

19 Crny4aiiHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

20 [IpakTuyeckas pabota c
UCTIOJIF30BaHUEM AJIEKTPOHHBIX TAOIHIL
Cnyvaiinas BennunHa. Pacnpenenenue

21 BEpOSITHOCTEN. [Inarpamma

pacrpeeaeHus
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22

23

Onepanuu HaJl CIy4alHbBIMU
BenuuuHamu. [Ipumepst
pacnpenenenuil. bunapnas ciydaiiHas
BEITMYMHA

I'eomeTpuueckoe pacmpeneneHue.
buHoMuanbpHOE pacnpeneneHme

24

25

26

27

28

MaremMaTHdecKkoe OKHIaHue
cinyyaiiHol BennunHbl. COBMECTHOE
pacrpeiesieHue IByX CIydailHbIX
BEJINYUH

HesaBucumple ciyyaiiHble BEJIMYUHBI.
CBolicTBa MaTEMaTHYECKOT'O
OXXKHIaHusI. MaTeMaTH4IeCKOe
OXXHJaHue OMHAPHOU CclydaitHOM
BEJINYHHBI

Marematnueckoe 0KUaaHue
TEOMETPUYECKOT0 M OMHOMHAILHOTO
pacnpenereHui

Jucnepcus u ctanzapTHoe
OTKJIOHCHHE

Jucnepcust OMHapHOU ciydaiiHON
Benn4yuHbL. CBOICTBA AUCIEPCUH

29

MareMaTruueckoe OXXHNAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HC3aBUCHUMBbIX CJIy‘IElfIHLIX BCJINYHH

30

31

I[I/ICHepCI/ISI OMHOMHAIIBHOTO

pacripeaesnenus. [Ipaktiuueckas padbota

C MCTOJIh30BAaHUEM JIEKTPOHHBIX
TaOJIAIL

Hucnepcus u craHapTHOE
OTKJIOHEHHE T€OMETPUUECKOTO
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pactipenenenus. . [Ipaktudeckas
pabota ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

32 1
KonTtponbnas pabora Ne2:
33 "Ucnbrtanus beprymm. Cinydaiineie 1
BEJIMYUHBI U pacnpenencHus"
34 O06o011eHre u cucTeMaTu3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHHs

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Hepasencto YeOnimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OO0JIBIINX YKCe

Hepasencto YeOnimena. Teopema
Yeonimena. Teopema bepnymiu. 3akon
OOJIBIINX YKCe

Hepasencto YeOnimena. Teopema
UYeonimena. Teopema bepuymu. 3akon
OO0JIBIINX YKCe

Br100opouHbIif METO MCCIIEI0BAHUIMA

[IpakTuueckas padbora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHUI]

I'enepanbHast COBOKYITHOCTb U
ciyyaiiHas BbIOOpKa. 3HAKOMCTBO €
BBHIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeJHero U JUcnepcun
TeHEPATIbHON COBOKYITHOCTH C ITOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYMHOCTb U
cilydaiiHas BIOOpKa. 3HAaKOMCTBO C
BbIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
OrneHka cpeiHero u JUCnepcuun
reHepaJIbHON COBOKYITHOCTH C MMOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK
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10

11

OrneHuBaHUE BEPOSITHOCTEH COOBITUH 11O
BEIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEHUIINX TUIIOTE3 C IOMOIIBIO
CBOMCTB U3YYEHHBIX pacIpereIeHun
Craructuueckas runoresa. [IpoBepka
IIPOCTEHIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB M3YYEHHBIX paclpeneleHuin
[IpakTuueckas padbora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

12

[Ipumepbl HETIPEPHIBHBIX CIIy4alHbBIX
BeJMYUH. OYHKIUS TIIIOTHOCTH
BEPOATHOCTH

13

14

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3a/1a4, MPUBOISALINX K MTOKA3aTEIbHOMY U
K HOpMAaJIbHOMY pacIpeaeIICHUSIM

(DYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTHU
IOKa3aTCJIbHOT'O paClIpCaACICHUA

15

16

@yHKIUA ITIOTHOCTA BEPOSTHOCTH
HOPMaJIbHOTO pacrpeaeneHus

ITocnemoBaTeIbHOCTEL OTUMHOYHBIX
He3aBHCUMBIX coObITH. [Iprmep 3anaun,
MPUBOISIIEH K PACIpPEICTCHHUIO
ITyaccona

17

18
19

[IpakTryeckas pabora c
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL

KoBapuanus nByx ciiy4allHbIX BEJIMYUH.
Koaddunuent xoppensunu

CoBMecTHBIC HAOTIOEHHUS IBYX BEIMYNH
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Br16opounslii ko duimeHT

20
KOPPEJISLIII

21 Paznuune mexny JH/IHeﬁIiIoi/'I CBS3BIO U
MPUYHUHHO-CIICICTBEHHOMN CBS3bIO

29 JIuueitnas perpeccust

23 [IpakTrueckas padoTa ¢
HCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHUIT
[IpencraBnenune 1aHHBIX C TOMOIIBIO

24 TaOJIUI] M TUarpamMM, OIKrcaTeIbHas
CTaTHUCTHKA

o5 OnbITHI C PABHOBO3MOKHBIMHU
3JI€MEHTapPHBIMU COOBITUAMHU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
puUMeHeHneM (hopmy
Brruucienue BepoITHOCTEH COOBITHH C

97 MIPUMEHEHHEM T'paUIECKUX METOJIOB:
KOOpAMHATHAs HpsiMasi, 1€pEBO,
nuarpaMma Ditnepa

28 Crny4daiiHble BETMYMHBI U pacipeieNeHus

29 MaremaTuuecKoe OKUIAHUE CIyYalHOU
BCIINYUHEI

30 MaremaTH4ecKoe OKHUIAHUE CIyYalHON
BCIIMYUHBI

31 KonTponbnas padota: "BeposiTHOCTE 1
cTaTucTuka'
Brruncnenmue BeposiTHOCTEH COOBITUI C

32 npuMeHeHueM Gopmyil U rpaduyecKux

METOJ0B
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Brruucienune BepoITHOCTEH COOBITHIM €

33 npuMeHeHHeM (opMyIT U TpapuuecKux 1
METOJIOB
Cityyalinble BEJIMYUHBI U
34 pacnpenenenus. MaremMaTuyeckoe 1
0’KHJIaHHUE CITy4YallHON BEJTUYUHBI
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHS OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaTbl 0CBOeHUs! 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPAMMBbI
6.2 OnepupoBaTh MOHATHSAMH: cpeiaHee apudmernyeckoe, MeAUAHA,
HauOoJIbllIee, HAUMEHbIIIee 3HaYeHUE, pa3MaX MacCHBa YUCIOBBIX JaHHBIX
OrnepupoBaTh MOHIATHAMU: CIIYYaHHBIA SKCIIEPUMEHT (OIBIT) U CIIydaiiHOE
cOOBITHE, 3JIEMEHTAPHOE COOBITHE (BJIEMEHTAPHBIA HMCXOJ) CIy4ailHOTO
6.3 OMbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMH
CITy9aifHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YYEHHBIX CIyYalHbBIX SKCIIEPUMEHTAX
Haxomute u ¢dopMynupoBaTth COOBITHS: TEpeceueHue U OObeIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAaThCA  JUarpamMmamMu  OJinepa u  GOpPMYIOH  CIOXKEHUS
BEPOSITHOCTEH MPHU PEIICHUH 3a7a4
OnepupoBaThb MNOHITUSMU: YCJIOBHAasT BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHS; HAXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBUjIa YMHOXEHHUS, C
MOMOIIIBIO JIepeBa CIy4aiHOTO OIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEIICHUU 3aa4
OnepupoBaTh MOHATUSAMU: HCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CepUs
6.7 WCIIBITAaHUH, yCTIEX W HeyJadya; HaXOJAUTh BEPOSITHOCTH COOBITUN B CepUU
HE3aBUCUMBIX HCHBITAHMM JO MEPBOro yclexa, HaXOAWTb BEPOSITHOCTH
COOBITUH B cepUM UCTIBITaHUN bepHymin
6.8 OHCpHpOBaTI: MOHATUSMU:  CIy4yaliHas BeJIWYMHA, paclpenesieHne
BEPOSITHOCTEM, TMarpaMma pacrpeaeieHus
11 KJIACC
Kon .
AT IIpoBepsiembie NpeMeTHbIe Pe3yJIbTaTbl 0CBOEHHs! 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus
pe3yabTara
5 Teopust BEpOATHOCTEN M CTATHCTHKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAUEHUH  CIy4YallHOW  BENUYUHBIIIO
pactpeieNIeHUI0 WIIA ¢ TIOMOIIBIO IHarpaMm
OnepupoBaTh TOHATHEM MATEMAaTUYECKOTO OXHUIAHUS, TPUBOIHTH
52 MIPUMEPHI TOTO, KaK IPUMEHSIETCSI MAaTEMaTHUYECKOE OXKUAAHUE CIIydaitHOM
BEITMYMHBI, HAXOJUTh MATEMATHYECKOE OXHUJaHUE TI0 JAaHHOMY
pacrpeiesieHuI0
5.3 HmeTh mpejicTaBieHne 0 3aKOHE OOJIBIINUX YHCET
54 HNmeTp npeacTaBiaeHue 0 HOPMaJIbHOM paclpeiesieHun
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenre JaHHBIX € MOMOIIb0 Tabmuun W guarpamm.  Cpennee
6.1 apudmernueckoe, MenuaHa, HauOONbIIee W HAaUMEHBINEC 3HAYCHHUS, pa3Max,
JUCTIepCHUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) M CIIy4allHbIe COOBITHUS. OJIEMEHTApHBIE
coObiTust (McXoabl). BeposaTHOCTH chmydaitHOro coObITHS. BIU30CTh YacTOThIU
6.2 BEPOATHOCTH COOBITUN. CiyyaiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIMHU
cOOBITHSIMH. BeposATHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH
COOBITUSIMH
63 Onepauuu Haa COOBITUAMHU: TEepecedeHHe, OOBEIWHEHHUE, IPOTUBOIOIOKHBIC
coObIThs. Jlmarpammel Diinepa. opmyrna CI0kKeHUS BEPOSATHOCTEH
6.4 VYcnoBHas  BEPOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydailHOro
skcriepuMenTa. @opmyna mojaHou BeposTHOCTH. HezaBucuMble cOObITHS
65 KomOunaroproe mnpaBwio ymHOXeHHS. llepecranHoBkn u dakropuan. UYwucio
couetanuii. Tpeyronbuuk [lackans. @opmyna Ounoma HeroToHa
bunapuplii cnyuyaiiHeli ONBIT (MCHBITaHUE), YCIeX W Heynadya. HesaBucumbie
6.6 = wucoeitanus. Cepusi HE3aBUCUMBIX HCIBITaHUKA 10 T1epBoro ycmexa. Cepus
HE3aBUCHUMBIX HCHbITaHUN bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. JluarpamMma pacrpezesneHus.
[Tpumepsl pactipenesieHrii, B TOM YHCIIe TEOMETPUUYECKOEH OMHOMHAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BeposTHOCTEN M CTATUCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYailHbIX BEJIMYMH: MATEMaTUYECKOE OKHIAHHE,
JUCTIEPCHS U CTaHJAPTHOE OTKIOHEeHUE. [IpuMepsl MpuMeHeHHs] MaTEMaTHIECKOTO
51 O’KMJIaHUSI, B TOM YHUCJIE€ B 3ajayax W3 MOBCEAHEBHOM XM3HU. MaTemaTuueckoe
OKMJIaHWE OWHAPHOM CIydyallHOW BEMTWYMHBI. MaTeMaTuueckoe OXUIAaHUE CyMMBbI
CIIy4allHbIX BEJIMUMH. MaTeMaTuyeckoe 0XKUAaHNE U AUCTIEPCHS TEOMETPUIECKOTO
1 OMHOMHUAJIBHOTO pacIpe/ieIeHH
59 3aKoH OONBITUX HHCEN 1 €ro pollb B HAayKe, NPHPOLE U obmiectBe. BriOopouHbIit
METO/T UCCIICIOBAHUI
[IpuMepsl HENmpepbIBHBIX  CIydalHbIX BelWuuH. lloHATHE O IIIOTHOCTH
5.3 pacrnpeneneHus. 3aauu, NIPpUBOAAIINE K HOpMaJIbHOMY pacnpenenenuto. [lonarue
0 HOPMAJIFHOM pacIpeieIieHUN
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHET'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NPoBEPSEMOr0  OCHOBHOM 00pa30BaTe/ibHOI NMPOrpPaMMbl CpPeIHEro o001ero
TpeOoOBaHMS oOpa3oBaHus

Brnanenue Merogamu J0Ka3aTesbCTB, AJITOPUTMAMM PELIEHUS 337ady;
yMmeHue (GOopMyIHpOBaTh U ONEPUPOBATH MOHATHIMU: ONpEACICHHE,
aKCHOMa, Teopema, CJIEJICTBHUE, CBOMCTBO, IPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIHUPOBATH
o0paTHOE W MPOTUBOIMOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOIb30BATH METOJ MAaTEMaTU4YECKOW WHAYKINH;
MIPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYXKJEHUsS TMpPU pEUIeHUuU 3ajad,

1 OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXKACHUM; yMEHHE
ONEPUPOBATh MOHATUSIMHU: MHOXECTBO, IOJMHOYXECTBO, ONEPALMH Haj
MHOXECTBAMHU; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis ONUMCaHUs PEaIbHBIX MTPOLIECCOB U SIBJIICHUM U NPU PELICHUU
3aJa4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepupoBaTh MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONUCHIBATh Tpadbl Pa3IUIHBIMH
crocobaMu; UCIOJIb30BaTh Irpadbl MpU PelIeHUH 3a1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM [10Ka3aTesleM, KOPEHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
mokaszarejeM, JiorapuM YmWclia, CHHYC, KOCHHYC W  TaHIEHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MHCIIOJIb30BaTh
NPU3HAKU JEIMMOCTH, HAUMEHBIIUI OOLIMI JEIUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™ EBKINAa npu pelieHny 3agad; 3HAKOMCTBO €
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMM  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
2 CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATBHBIX
BBIPQXCHUI; YMEHHUE ONEPUPOBATH MOHATHSIMM: IOCIEN0BATENBHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpuieckas porpeccusi, 0eCKOHEUHO
yObIBaloIasi  reoMeTpuueckass  Mporpeccus; yMEHHE  3a]laBaThb
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEPUPOBATH MOHATHAMM: KOMIUIEKCHOE YUCIO, CONPSHKEHHbBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, popma
3aliCH KOMIUIEKCHBIX 4KceN (F€OMETpUUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOHW3BOIAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJIUTH TPUMEPHI  HCIOJIb30BAHMS
KOMILUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHAMU: MaTpuma 2x2 m 3x3,
ONPEAEINTEND MAaTPUILIbl, TEOMETPUUYECKUIM CMBICII ONPEAEITUTEINS

YMmenne OIICpHUPOBATE INOHATUAMH: palVOHAJIIBHBIC, WPpallOHAJIBHBIC,
3 MIOKa3aTCIbHBIC, CTCIICHHBIC, HOl“apI/I(I)MI/I‘{eCKI/IC, TPUTOHOMCTPHYCCKUC
YpaBHCHHUSA W HCEPABCHCTBA, HWX CHUCTEMbI; YMCHHUEC OIICPpHUPOBATH
HNOHATHUAMU: TOXKIACCTBO, TOXIACCTBCHHOC npeo6pasoBaHHe, YpPaBHCHUC,
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HEPABEHCTBO, CUCTEMa YPAaBHEHUHW M HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIUBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C I1apaMETPOM; IPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MAaTeMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
¢yHKnyU, S3KcTpeMyM (DyHKIMH, HanOoJbIlIee ¥ HAUMEHbIIee 3HAYCHUS
(GYHKIMM Ha IPOMEXKYTKE, HENPephIBHAS (QYHKIHMS, aCHMITOTHI rpaduKa
¢byHKIMY, IepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPUUECKUI U
¢usnyeckuii CMBICT TPOHM3BOAHOW, IEpBOOOpasHas, ONpeAeIEHHBIH
MHTETpal; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YHKIHU; yMEHHE
BBIYHCIIATh MPOM3BOJAHBIE CYMMBI, IPOM3BENCHHS, YacTHOIO U
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTeIbHOUW K TpaduKy
(GYHKIMH; YMEHHE HAXOIUTh IPOU3BOJIHBIC 3JEMEHTAPHBIX (DYHKUUI;
YMEHHE WCIIONIb30BaTh IMPOU3BOAHYIO JUISI MCCIIENOBAaHUS (DYHKIHUH,
HAaXOJUTh HauWOOJIPIINE W HAWMEHBIINE 3HA4YEeHUs (DYHKLIUH; CTPOUTH
rpadKu MHOTOWICHOB C MCIIOJIB30BAHUEM arapara MaTeMaTHYECKOTO
aHaJM3a; TMPHUMEHSTh MNPOM3BOAHYIO JUIS HAXOXKACHUS HAWIydIIero
pelieHnss B MPHUKIAAHBIX, B TOM YHCJE COLUAIBHO-YKOHOMHUYECKUX H
du3HUecKHX 3a/a4ax; HAXOUTh IO U 00BEMBI QUTYDP C TIOMOIIBIO
MHTETpaia; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIMPOBAHUS C
nomMouipio A hepeHnaNIbHbIX ypaBHEHHH

VYMeHue omnepupoBaTh MOHATHAMU: rpaduk (yHKUMH, OOpaTHas
byHKIus, KoMNo3unus (GyHKIWN, TUHEHHAs (QYHKIUS, KBaJIpaTHUHAS
byHKIHS, panoHaibHas byHKIHS, cTeneHHas byHKIMS,
TPUTOHOMETpUUYecKne (QYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMM, TMOKaszaTenbHas M Jorapupmuyeckas (yHKIMM; yMEHUE
CTPOUTh TpapUKU H3yYEHHBIX (YHKIHMH, BBIIOIHATH NMpeoOpa3oBaHUs
rpaduKoB (PYHKIUH, HCHIOIB30BATH TPAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBHCHMOCTEH, NpU pelIeHnH 3ajad U3 IpYTuX y4eOHBIX NMPEAMETOB U
3ajjay U3 peaslbHOM >KM3HU; BBIpaXaTh (GOpPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpaKu PYHKIMH AJIs pelIeHUs
YpaBHEHM, HEpaBeHCTB M 3ajlad C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB
U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HBIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U MX
CHCTEMBI II0 YCJIOBUIO 33JayM, UCCIEN0BaTh IOJIYYEHHOE DPELICHHE U
OLIGHUBATh MPABIONOJ00HOCTh PE3yAbTaTOB; YMEHHME MOIEIHPOBATh
peasibHble CUTyallUM Ha S3bIKE MATEMAaTHKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M MUX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIEIM C HCIOJNb30BAaHUEM ammapara
anreOpbl, UHTEPIPETUPOBATDH MOJYYSHHBIH pe3ybTar

YMenue ONCpUpPOBATh NOHATUAMU: CPCAHCEC apI/I(I)MCTI/ILICCKOC, MCauaHa,
HauOoJIbIIIee U HAMMEHbBIIIEE 3Ha4YCHUA, pasMax, IUCIICPCHU, CTAHAAPTHOC
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OTKJIOHEHHE YHCIOBOTO HabOpa; YMEHUE W3BJIEKATh, HHTEPIPETUPOBATH
uH(OpMaLHKIO, IPEICTABICHHYIO B TAOIUIIaX, HA JHarpaMmax, rpadukax,
OTPaXXAIOLIYI0 CBOMCTBA pEabHBIX MPOIECCOB U SBJICHUH; IPECTABIAThH
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadHuecKuX
METO/OB U MJIEKTPOHHBIX CPEJICTB; IpaUueCcKy UCCIIE0BATH COBMECTHBIE
HAOMIONEHNS C TIOMOINBIO JMarpaMM pacCeMBaHHMS U JIMHEWHOH
perpeccuun

YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJOB; MPUMEHSTH
(GOopMyNbl CIOXKEHHUS UM YMHOXEHHUs BEpOSITHOCTEH, (OpMylly IOJHOH
BEPOSATHOCTH, (hopmyiy bepryinm, komOuHaTopHbie HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepPOSATHOCTEH,
MaTeMaTHYeCKOe OXKUAAaHUE, IUCIepCUuss M CTaHIAapTHOE OTKJIOHEHHE
CIIydaliHOW BENWYHMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeIeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIECIOBAHUN; yMEHUE MPUBOIUTH IPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS ISl PEIICHUS 3a/1a4;
OLICHUBAThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh
BEPOSTHOCTHYIO MOJIETIb H HMHTEPIPETHUPOBATH OJTYYCHHBIA PE3YJIbTaT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECA MpsMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSIMH; YMEHHME MCII0JIb30BaTh IIPH
pelIeHUH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMU IPAKTUYECKUE 3a/1a4U

YMeHue onepupoBath MOHATHAME: IJIOMAAb (GUrypsl, 00BEM (GUrypsl,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenune], Mpu3Ma, NUpaMmuia, (Gurypa u MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb chepsl, IONAIb
MOBEPXHOCTU MHPAMUIbI, MPU3MBI, KOHYyca, MUIUHIApPA, 00bEM Kyoda,
MMpAMOYTOJIBHOI'O IMapauICICIIuneaa, MmMUupaMuabl, MpPU3MbI, OUJIHWHIpPA,
KOHYyca, mIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajyielbHble OCH WJIM OCHOBaHHMIO, CEUYCHHE IIapa, IUIOCKOCTh,
Kacaromasicss cepbl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, QUTYpbl U TOBEPXHOCTH
BpAIlleHUsI, UX CEYCHHUS, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
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yMEHHE MPUMEHSTh CBOMCTBA F€OMETPUUYECKUX (HUTYpP, CAMOCTOSATEIHLHO
(bopMyIMpOBaTH ONpEAETICHU U3y4aeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (UTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanuo ¢Guryp mno
Pa3IUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC
MOCTPOCHHS

YMeHue omnepupoBaTh IOHATUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajieNIbHbI NEPeHOC, CUMMETPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJA00Ms, NOAOOHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh PaBHbIE U MOJOOHBIE (UIYpBl, B TOM YUCJIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATH T'€OMETPUUYECKHUE OTHOIICHHUS
IPU PELLICHUH 3a]1a4; HAXOAUTh F€OMETPUYECKNE BEIIMYHMHBI (JUIMHA, YOI,
I0Iaab, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4EeOHBIX IPEIMETOB U
U3 peaJbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUYECKHUE BEIUYHHBI
(mMHa, yrous, IUIOMAAb, O0O0BEM, IJIOMIAh MOBEPXHOCTH), HCIOIB3Ys
u3ydeHHbIE (POPMYJIBI U METO/bI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
UpaMUIBI, TIPU3MBI, KOHYCa, [MJIMHIPA, IUIomanas chepsl; 00béM Kyoa,
OpSMOYTOJbHOIO Mapajjiesenunena, OUpaMHUIbl, MPHU3MbIL, WIHHIPA,
KOHYCa, 11apa; yMEHHUE HAXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (DUTYD

YMeHue onepupoBaTh NOHATUSAMHU: PSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTOpa IO Oasucy,
CKaJIIPHOE IPOMU3BEICHHE, BEKTOPHOE IPOM3BEICHHUE, YIoJl MEXIY
BEKTOPAaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUId pELIeHHUs TEeOMETPUYECKUX 3aJad M 33Jad JpYrux Yy4yeOHbIX
IIPEAMETOB

YMenue BbIOMpATh TMOAXOMAMIMKA METOA JJIsi PpelICHUs 3a/1a4H,
[IOHUMAaHUE 3HAYUMOCTM MATEMaTUKU B M3Y4CHUM IPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB M  SBJICHUN; YyMEHHME pAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTUKU B HUCKYCCTBE, YMEHUE IPUBOAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM M  MHUPOBOU
MaTEeMaTU4YeCKON HayKu
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEIl
12 Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLEHTHI,
OCCKOHEYHBIC TTEPUOUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJbHOU cTeneHu. JlecTBus ¢ apuMeTHIeCKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenbp ¢ nenbiM mokazateneM. CTeneHb C PpalUMOHAIBHBIM I1OKa3aTeIeM.
CBolicTBa CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCUHYC,
ApKTAHI'€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHble U HATYpaIbHbIC JOTapu(MbI
JlelicTBuTenbHble uucia. ApudpMmeTnyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 gucaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, TNMPHUKHIKA U
OLIEHKA pe3yJIbTaTa BEIUUCIICHU
1.8 [IpeobOpazoBanue BhIpaKeHUN
1.9 KomiiekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHAIEHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazarenabHble U JIOTapUPMUUECKIE YPAaBHEHHUS
2.5 Ienbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPULIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocobbl 3ananus ¢GyHkuuu. I'paduk dynkuuu. B3anmHo oOparHble
¢ynkuuu. YétHele u Heu€éTHBIe GyHKUMU. [lepuoauueckue GyHKINM
OOnacte ompeneneHus: U MHOXECTBO 3HaueHWi ¢yHkuuu. Hymu ¢yskuumm.
39 [IpomexyTkn 3HaKonmocTostHCTBAa. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. Haumbosblliee u HauMeHbIIee 3Hau€HHE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHas QyHKIMS C HaTypaJbHBIM M LI€JIbIM MokazareieMm. EE€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu
3.5 [TokazarenbHas u Jorapudmuueckas QyHKINHU, UX CBOMCTBA U IrpaduKH
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Toukm paspeiBa. AcumntoTel rpadukoB GyHKnud. CBoicTBa (QYHKIUH,

36 HEINPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEN0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpruuecKkas mporpeccuu. @opmyiia CI0KHBIX IPOIIEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIMNA
[IpumeneHune NpPoOU3BOIHON K HCCIeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 sKCcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HAMMEHbBIIIETO 3HAYCHUS (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoOk€ecTBO, onepaly HaJ MHOKecTBaMu. [uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHatsl 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
bubmmoreka LIOK https://m.edsoo.ru/
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