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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
MPOJOHKEHUEM U Pa3BUTHEM OJHOUMEHHOTO y4eOHOro Kypca yriiyOJlIEHHOTO yPOBHS HA YPOBHE
cpeanero ooOmiero oOpa3oBaHMsA. Y4YeOHBIH Kypc MpeaHa3HadeH Ui (opMuUpOBaHUS Y
00y4JaroIMXCsl CTAaTUCTUYECKOW KYJIbTYpPhl W TMOHHUMAHHUS POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA [T M3yYSHUS CITyYalHbIX COOBITUH, BETMYUH U IIporieccoB. [lpu
M3YYEHUU Kypca o0oramarpTcs IMpeAcTaBiIeHHUs OO0y4arouuxcs O MeTOoAaX HCCIeIOBaHUs
U3MEHYMBOTO MHpA, Pa3BUBACTCA MOHUMAaHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTH4YeCKHX
METO/JOB IO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33PEHUS.

Copepxanue y4eOHOro Kypca HampaBiI€HO Ha 3aKpeIUICHHE 3HaHWM, MONTY4YeHHBIX MpU
U3y4eHHH Kypca Ha YpOBHE OCHOBHOTO 0OIIeTro 0Opa3oBaHusl, U HAa Pa3BUTHE MPEICTABICHUNA O
CIIy4alHbIX BEJIMYMHAX M B3aUMOCBA35AX MEXKJIYy HUMHU Ha BaKHBIX IPUMEPAX, CHOXKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpY’KaloIIero Mupa. B pesynbrate y 00ydaronmxcst J0HKHO CPOPMHUPOBATHCS
IpelICcTaBlIeHHe O Haubolee YHNOTPEOUTENbHBIX M OOIIMX MaTeMaTHYeCKHUX MOJETsX,
UCIOJB3YEMBIX JUIl ONHCAaHUS AHTPOIIOMETPUYECKUX M JAEMOrpaUyecKux BEJIMYUH,
MOTPEIIHOCTe B pa3luyHble poJa HM3MEPEeHHsX, JIUTENbHOCTH O€30TKa3HOM padoTh
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B OOIIECTBE. Y YCOHBII
Kypc siBisiercs 0a30i 71 OCBOCHUS BEPOSTHOCTHO-CTATUCTHUYECKHX METO/IOB, HEOOXOIMMBIX
CHEeMaJIUCTaM HE TOJbKO HWHKEHEPHBIX CIELHMAJbHOCTEH, HO TaKK€ COLHUAIbHBIX U
MICUXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIECTBEHHBIE HAyKH B 3HAYUTEIHLHON Mepe
UCTIONB3YIOT anmnapaT aHajiu3a 00JIbIInX NaHHBIX. L{eHTpanbHyo 4acTh yueOHOTO Kypca 3aHUMAaeT
oOcyxJeHHe 3aKoHa OOJBIIMX 4YHMCed — (PYHIAMEHTAIBbHOTO 3aKOHA MPUPOJbI, HMEIOIIEro
MaTeMaTHYECKYIO (hOpMaTU3aInIO.

B cooTBeTCTBUM € yKa3aHHBIMHU LIENISIMU B CTPYKType y4eOHOro Kypca «BeposaTHOCTh u
CTaTHCTHKa» Ha yriayOJI€HHOM YpOBHE BBIIEICHBl OCHOBHBIE COJIEp)KaTElIbHbIE JIMHUU:
«Cny4aiiHbie cOOBITUS U BEpOSTHOCTU» U «ClilydaiiHble BEIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMMMO OCHOBHBIX JIMHUH B y4€OHBII Kypc BKIIOUEHBI 3JIEMEHThI TEOPUH I'pad)0B U TEOpUU
MHOX€ECTB, HEOOXOMMBbIE /ISl TOJHOLIEHHOT'O OCBOEHUS MaTepHalia JaHHOTO y4eOHOro Kypca u
CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYpPCOB.

Conepxxanne JuHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXHMT OCHOBOHM st
dbopMHUpOBaHUS TIPEACTABICHHUH O PaCcTIpeICTICHUN BEPOSTHOCTEN MEX Iy 3HAUYECHUSIMU CITYYalHBIX
BEIMYMH. BaXkHyI0 4acTp B 3TOM cOAEpKATEIBbHON JIMHUU 3aHUMAET U3YUYEHUE TEOMETPUYECKOTO
U OMHOMHAIBHOIO paclpeieseHuii M 3HAaKOMCTBO C UX HENPEPbIBHBIMU aHaJlOraMM —
MIOKa3aTeIbHBIM U HOPMAJIbHBIM PaclpeeIICHUsIMHU.

Tembl, cBA3aHHBIE C HENPEPBHIBHBIMU CIyYallHBIMH BEIMYMHAMU U PaCHpPEIesICHUSMU,
aKUEHTUPYIOT BHHUMaHHE OOYYalOIIMXCS Ha ONMCAHUU U H3YYEHHM CIIy4ailHbIX SBJIEHUI C
MOMOIIbI0 HENpepbIBHBIX (yHKIUH. OCHOBHOE BHHMAaHHE YHAEISETCS IOKa3aTelbHOMY U
HOPMaJIbHOMY PacIpeeICHUSM.

B yuebHOM Kypce mnpeaycMaTpuUBaeTCs O3HAKOMHUTEIBHOE H3YUEHUE CBSI3U MEXKIY
CJIydyaifHBIMU BEJIMYMHAMU U OTMCAHHUE 3TOU CBSI3U C TOMOIIBI0 KO PHUIIMEHTA KOPPEISIIUHU U €ro
BBIOOPOYHOrO aHajora. OTHU DJIEMEHTBl COAEpX aHHs pa3BUBAIOT TeMmy «Jlumarpammbl
pacceuBaHMs», U3yYSHHYIO Ha YPOBHE OCHOBHOT'O 001IIEr0 00pa30BaHMsl, U BO MHOTOM OMMPAIOTCS
Ha CBEJICHHUS U3 KYpCOB anreOpbl U FT€OMETPHH.

Emeé oaun aneMeHT cofepkKaHusl, KOTOPBIN MPEAIaraeTcsi Ha 03HAKOMUTEIbHOM YPOBHE —
MOCJIE0BATENbHOCTh CIIy4alHbIX HE3aBUCHUMBIX COOBITUMN, HACTYHNAIOUIMX B €IUHUILY BPEMEHHU.
O3HaKkOMJIEHHE C paclpe/ielieHueM BEpOSITHOCTEH KOJIMYecTBa TaKUX COOBITMH HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4yeOHble CIELUANTbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAyKaMH, IICUXOJIOTHEH U
yIpaBICHUEM.



Ha wmsydenue ydeOHOro Kypca «BeposSITHOCTh M CTaTUCTHKa» Ha YITyOJICHHOM YpOBHE
otBoauTcs 68 wacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 knacce — 34 gaca (1 gac B
HEJICTIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

I'pad, cs3ubIi Tpad, mytu B rpade: mukibl U nenu. CTeneHp (BaJCHTHOCTh) BEPIIMHBL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyuaiiHple SKCIIEpUMEHTHI (OMBITHI) M CIIy4ailHbIE COOBITHS. DJIEMEHTApHBIC COOBITHUS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSAMU.

Omnepauuu Haj COOBITHSMH: IepecedeHHne, 0ObeTUHEHHE, MPOTUBOIOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyia Cl0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BEPOSTHOCTEH. [[epeBo CiaydailHOrO SKCIEpUMEHTA.
®dopmyna noiaHoU BepostHocTH. Dopmyna baiieca. HesaBucumbie COOBITHS.

bunapHBIN CiTydaiiHBIM ONBIT (MCIIBITAHUE), YCIeX W HeyAadya. He3aBUCHMbIC UCIIBITAaHUS.
Cepust HE3aBUCHMBIX HUCHBITAHUN 0 mepBoro ycmexa. [lepectaHoBku u dakropuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

Cepust HezaBucuMbIX wHcnbiTaHui bepHymnu. CiyualiHplii BbIOOp H3 KOHEYHOMU
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BepositHOcTed. [luarpamma pacnpeneneHusl.
Onepauun Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeneneHuii, B TOM YHCJIe TeOMETPHUIECKOe U OMHOMHAIBHOE.

CoBMecTHOE paclpefeneHue JBYX Cly4ailHbIX BelnMYMH. He3zaBucuMmble ciryyaliHble
BeIMUYMHbL.MareMaTHuecKoe OXHJaHue ciydailHOM BenuuuHbl (pacupenenenus). [Ipumepst
MPUMEHEHUS MaTEeMaTUYECKOT0 0XKUIaHUs (CTpaxoBaHHue, JoTepes). MaTeMaTHuecKoe 0)KHUIaHue
OuHapHOM cilydallHON BeIMYMHBI. MaTemaTtnyeckoe OKUIaHHE CYMMbI CIy4YalHbIX BEIMYHH.
Matematuyeckoe 0KHJIaHue T€OMETPUIECKOT0 U OMHOMHUAIBHOTO pacipeaeeHui.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHUE CIy4yalHOW BETWYUHBI (pacmpenesieHus).
Jucnepcusi OMHapHOM ciay4ailHOW BeIMYMHBI. MaTeMaTHuecKoe OXUJAHHWE IMPOU3BEACHUS U
JUCIIEPCUsl CYMMBbl HE3aBUCHUMBIX CITy4allHBIX BENUYMH. Jlucnepcus u CTaHAapTHOE OTKIOHEHUE
OMHOMMAJIBHOTO pacmpeneneHus. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHHE TeOMETPUYECKOro
pacnpeneseHus.

11 KUIIACC

HepasencrBo YeOniméBa. Teopema UeOwniméa. Teopema bepnHymin. 3akoH Oo0JbIIMX
yncen. Bpibopounsiit Meron wuccienoBaHuil. BriOopounblie Xxapakrepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITUS 1O BHIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIOTE3 C MOMOILBIO
W3Y4YEHHBIX paclpeIeICHUN.

HenpepriBHble citydaiiHble BenuuuHbl. lIpuMeprl. @DyHKIMS IUIOTHOCTH BEPOSTHOCTH
pacnpenenenus. PaBHOMepHOe paclipefelieHHe M €ro CBOWCTBA. 3ajladyd, NPUBOASIIINE K
MIOKA3aTeIbHOMY PpACHpENeIeHUI0. 3aJaud, NPUBOIAIIME K HOPMAJIBHOMY pACIpEAEIEHUIO.
@YHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTENbHOTO paclpeneseHns, (YHKIUS IUIOTHOCTH
BEPOSITHOCTH HOPMAaJIbHOIO pactpezeieHus. DyHKIMsa IUIOTHOCTH U CBOWCTBA HOPMAaJIbHOTO
pacnpeneneHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITMHA. 3ajaud, NPUBOASAIINE K
pacnpenenenuto Ilyaccona.

KoBapuanust aByx ciuy4yailHpIX BenuuuH. Koap@uumeHT IMHEHHONH KOppensuuu.
CoBMmecTHBIC HAOMIOJCHUS ABYX BeTWYWH. BeiOopouHbIil ko3 duniuent koppensunn. Pa3nmane
MEXIY JIMHEHHOM CBSA3bI0 M IIPUYMHHO-CJICACTBEHHOM CBs3bl0. JIMHENHas perpeccus, METOX
HaWMEHBIIINX KBA/IPaTOB.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JIOCTUKEHHUSIM POCCUHCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCMOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOLICHHE K MUPY, BKIIFOUYas SCTETHUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyXKIEHUU, BOCHIPUUMYMBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TMOHUMAHUE BIUSHUSA COIMAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHHE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIIaHUPOBAHUE IMOCTYITKOB M OTICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B IpymIIe.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMUA, OCHOBAHUA [UIsi 000OIIeHUus u
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHbIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH TMPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCKkue AeiCTBHA:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIICIOBATEILCKUI MHCTPYMEHT IO3HAHUS, POPMYITUPOBATH
BONPOCHL, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBICHUS, MPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOILIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIsSt
pELIeHMs 3a1a4H;

BHIOMpAaTh MH(OpPMAIIUIO U3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3IUYHbBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAE&KHOCTh WHGPOPMAIMM TIO  CaMOCTOSTEIBHO  CcHOpPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, 1aBaTh ITOSICHEHUs 110 X0y PEIICHHUs 3a/1a4i, KOMMEHTUPOBATH OJYYEHHBINA PE3yJIbTaT;

B X0/e OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemaeMon 3aJa4d, BBICKA3bIBAaTh WJIEH, HALCJICHHBIC HA IOMCK PEIICHMs, COIOCTAaBIATh CBOU



CYXJIIEHHsI C CYXIEHHUSAMH IPYruX YYaCTHMKOB JMANOra, OOHapy>KMBaTh Pa3IMuMe U CXOJCTBO
MO3UIUI, B KOPPEKTHOM opMe GOopMyIUpOBATh pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauyM, 3KCIEPUMEHTA, HCCIIEIOBaHUS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (OpMaT BHICTYIIJICHUS ¢ yY4ETOM 3a]a4 MPe3eHTAIMHN U 0COOEHHOCTEN
ayJIUTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHns MaTeMaTUIeCKON 3aa4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPH PELICHUM 3aJaul, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATa LEJIN U YCIOBUSIM, OOBSACHATH IPUUUHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITeIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (0O0CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBIIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMU
WiIeHaMU KOMaH/Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konuy 10 ky1acca o0yyaromuiicss HAy4UuTCS:

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: Tpad, TIOCKUM rpad, cBsI3HBIN rpad, nmyTh B rpade,
LIeNb, [IUKJI, IEPEBO, CTENEHD BEPILUHBI, JEPEBO CIy4alHOTO dKCIIEPUMEHTA;

CBOOOZHO OINEpPUPOBATh TMOHATUSAMU: CIIy4alHBI SKCIEpUMEHT (OmbIT), Ciyd4ailHoe
COOBITHE, 3JIEMEHTAapHOE cllyyailHoe cOObITHE (3JIEMEHTApHbI MCXOJ) CIIy4aifHOrO OIIbITa,
HaXOJUTh BEPOSITHOCTH COOBITUH B OIBITaX C PaBHOBO3MOXKHBIMU  3JIEMEHTapPHBIMU
COOBITUSIMHM;HAXOUTh U (OPMYJIHUPOBATh COOBITHS: TIepeceueHue, OOBbeAMHEHHE TaHHbIX
COOBITHH, COOBITHE, MPOTUBOIOJOKHOE JIaHHOMY, MCIOJIb30BaTh JAMAarpaMMbl Oiiepa,
KOOPJIMHATHYIO MPSIMYIO JJIsl peIIeHus 3a/1a4, T0JIb30BaThCsl POPMYIIOH CI0KEHUS BEPOSITHOCTEN
JUTSL BEPOSITHOCTEH IBYX U TPEX CIIydalHBIX COOBITU;

ONEpUPOBaTh MOHATHUAMHU:  YCIOBHAas BEPOSTHOCTb, YMHO)KEHHE BEPOATHOCTEM,
HEe3aBHCHUMbIE COOBITHS, AEPEBO CAYYailHOrO SKCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MIOMOIIBIO TpaBWJIa YMHOXKEHUS, JiepeBa CIy4aifHOTO OIbITa, UCHOJIB30BaTh (POPMYNy HMOTHON
BeposTHOCTH, opmyny baiteca mpu pemeHun 3amad, onpenessiTh HE3aBUCUMOCTb COOBITHI TIO
(dbopmyIie U o OpraHu3alMy CIy4yaifHOro 3KCIepUMEHTa;

NPUMEHSTh H3y4yeHHble KOMOWHATOpPHBIE (OPMYJbl JUIsl TNEPEYUCICHUS D3JIEMEHTOB
MHOXECTB, DJIEMEHTapHbIX COOBITHM CIy4alHOTO OMNbITa, pELIeHUs 3ajad 10 TEeOpUu
BEPOATHOCTEH;CBOOOIHO ONEPUPOBATh MOHITUSIMH: OMHAPHBIA CIy4alHBIA ONBIT (MCHBITAaHUE),



ycnex M Hey/Aauya, HE3aBUCUMBbIE HCHIBITAHMS, CEpUsl HUCIBITAaHUM, HAXOAUTh BEPOATHOCTHU
COOBITHI: B CEpUU MCHBITAHHI JI0 TIEPBOTO yCIieXa, B CEpUM HCMbITaHUN bepHymim, B OmbITE,
CBSI3aHHOM CO CJIy4aifHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOHO ONEPUPOBAThH MOHATUSAMU: CIIy4aiiHas BEJIMYMHA, pacIpeelieHne BEpOITHOCTEH,
qyarpaMma pacupezeneHus, OMHapHas ciyJaiiHas BEIMYHHA, TEOMETPHUECKOe, OMHOMHUAIBLHOE
pacnpeesieHue;

OIEpUpPOBaTh MOHATHUSAMU: COBMECTHOE pACIpENEICHUE [BYX CIIY4alHbIX BEJIUYMH,
MCIIOJIb30BaTh TAOJIUILy COBMECTHOIO paclpeesieHus IBYX CIIy4alHbIX BEJTUYUH Ui BbIACICHUS
pacnpeneneHuss  KaXJI0M  BEJIMYMHBI, ONpPENENCHUs]  HE3aBUCHUMOCTH  CIIy4aWHBIX
BEJIMYMH;CBOOOTHO ONIEPUPOBATH MOHSATUEM MAaTEMATUYECKOTO OXKUAAHUS CITy4allHOM BETUYHHbI
(pacnpenenenus), NMPUMEHATb CBOMCTBA MaTeMaTHYECKOI'O OKUIAHMUS IPU PEIICHUU 3a/ad,
BBIUMCIISTH MATEMAaTHYECKOE 0’KUJaHUE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpe/leleHHI;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: IHCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE CIy4ailHOMH
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCHM CIIy4alHOM BEJIMYMHBI (pacHpenesieHus) Mpu
pElIeHUU 3a/ad, BBIYMCIATH JUCHEPCUI0 M CTAHJAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIo U
OMHOMHUAIBHOTO paclpeaeeHui.

K xoniy 11 kiaacca o0yyaromuiicss HayquTCs:

BBIUMCIISATH BBIOOPOUHBIE XAPAKTEPUCTHKKM IO JaHHOW BBIOOpDKE W  OILIEHUBATH
XapaKTePUCTUKU TEHEPATbHOM COBOKYITHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OneHuBaTh BEPOSTHOCTU COOBITUH M TPOBEPSITH MPOCTEHIINE CTATHCTUYECKUE THUIOTE3bI,
M0JIb3YSCh U3YUYEHHBIMU PaCpPEICIICHUIMU;

MPUBOAUTH NIPUMEPHI 3aJay, MPUBOALIMX K IOKA3aTEIIbHOMY paCIpEelesIeHUI0, 3aj1ad,
NPUBOAILINX K HOPMaIbHOMY pactpeneneHuto. OnepupoBaTh MOHATHAMHA: (DYHKIHS TNIOTHOCTH
BEPOATHOCTH MOKA3aTEeNIbHOTO paclpeneacHus], GyHKIHS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnipenenenusi, QyHKIUS ITIOTHOCTH M CBOMCTBA HOPMAJIBHOTO PacIpeeICHHUS;

onpenensaTh KOIPGUIMEHT JIMHEHHOW KOPPEISAlUHU, BBIOOPOYHBIM  KOA(DHUIIMEHT
KOPPEJSLHHU.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m Y —— P Beero Konrpoabnbsie IIpakruyeckue f)ﬁ p?:f oBaT e.1)11>m>1 e
padoThI padoThI pecypes
1 DIeMeHTHI Teopuu rpados 3
2 City4aifHbIC OTIBITHI, CITYYaitHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMu. CloskeHHEe U YMHOXKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumeble coObITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocieoBaTebHbIX UCIIBITAHUI.
5 Hcnbrtanus bepaymu. Ciay4aliHelid BBIOOp 5
U3 KOHEYHOM COBOKYITHOCTHU
6 CrnyualiHble BEJIMUUHBI U pacripeieseHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne ni/n NporpaMMEI pas Beero KonTpoabubie IIpakTuuyeckue f)lilipg)f OBAT eJ)IBHH e
padoThbI padoThI pecype
1 3aKoH OOJIBIINX YUCEI 5
2 DJIEMEHTBI MaTEMAaTUYECKON CTATUCTUKU 6
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOPMAJIBHOE PaCIIpeIeTICHUS
4 Pacnpenenenne Ilyaccona 2
5 CBs13bp MeXy ClTy4alHBIMH BETMYMHAMHU 6
6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouanyecTBo yacoB DJIEKTPOHHBIE HH(PPOBbIE
Ne i/ Tema ypoka B Konrpoubusie IIpakTuyeckune  00pa3oBaTe/IbHbIe
cero padoTbI padoThbI pecypcbl

1 I'pag, coasnelid rpag, npencrasenme 1 https://m.edso00.ru/4ch78972
3aJla4¥ ¢ TOMOIIBIO Tpada

2 Crenen, (BanenTHOCTL) Bepumibi. [yTh B 1 https://m.edsoo.ru/b35628ef
rpade. Llenu u nuKib

3 I'pagpn1 na mockoctu. Jepeso CILYHaIHoTo 1 https://m.edso00.ru/293b57be
HKCIIEpPUMEHTA
CayyaiiHble SKCIIEpUMEHTHI (OIBITHI) U

4 clTydaitHble COOBITHS. DIeMeHTapHbIC 1 https://m.edsoo.ru/1e5c5¢c2b
cOOBITHS (MCXOBI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.

5 BeposrrocTu coOprmiii B ombiTax ¢ 1 https://m.edsoo.ru/d6aba4cd
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITUSMHU
BeposiTHOCTB citydyaifHOTO COOBITHS.

6 BeposrrocTu coGprmuii B ombiTax ¢ 1 https://m.edsoo.ru/18dbbdf8
PaBHOBO3MOXXHBIMH JIEMEHTapHBIMHU
COOBITUSIMH
[lepeceuenue, 00beTMHEHNE MHOXECTB U

7 COOBITHH, TPOTHBOIOIOXKHBIC COOBITHS. 1 https://m.edsoo.ru/e33211b4
PopMyiia ClI0KEHHUS BEPOSITHOCTEH
VYcioBHas BEPOSTHOCTb. Y MHOKEHUE

8 BeposiTHOCTeH. DopMyIia yCIOBHOM 1 https://m.edso0.ru/35df5d69
BEPOSITHOCTH
YcioBHAsS BEPOSTHOCTh. Y MHOKEHUE

9 BeposiTHOCTeH. DopMyia yCIoBHON 1 https://m.edso0.ru/2f9c223b

BEPOSTHOCTH



https://m.edsoo.ru/4cb78972
https://m.edsoo.ru/b35628ef
https://m.edsoo.ru/293b57be
https://m.edsoo.ru/1e5c5c2b
https://m.edsoo.ru/d6aba4cd
https://m.edsoo.ru/18dbbdf8
https://m.edsoo.ru/e33211b4
https://m.edsoo.ru/35df5d69
https://m.edsoo.ru/2f9c223b

10 dopmyiia MOTHON BEPOSITHOCTH 1 https://m.edsoo.ru/281aaclc

11 dopmyna baiteca. He3aBrcruMblie COOBITHS 1 https://m.edsoo.ru/5cde5e5b

12 Kombuuatoproe npasusio yMHOKEHUA, 1 https://m.edsoo.ru/6bdb8b9e
[lepecTanoBKkHU U pakTOpUaI

13 Yucio coueranuid. Tpeyronpauk [lackans 1 https://m.edsoo.ru/bead65d4

14 ®opmyna bunoma HeroToHa 1 https://m.edsoo.ru/a9de8c9e
Kontponbnas padota Nel: "I'padwi,

15 BEPOSTHOCTH, MHOXECTBA, 1 https://m.edsoo.ru/e3d48d5a
KOMOMHaTopuka"
bunapHblii ci1y4aifHbIN ONBIT (UCHIBITAHUE),

16 yenex u neynaia. Hesaucumeie 1 https://m.edsoo.ru/lacad718
ucneitanus. Cepusi HE3aBUCHUMBIX
WCTBITAHUH 70 MIEPBOTO ycrexa

17 (Cepust HE3ABNCUMBIX HCTIITaHHI 10 1 https://m.eds00.ru/9273b546
MIepBOro ycrexa

18 CCepust HE3ABMCHMEIX HCTILITAHUH 1 https://m.edsoo.ru/aa634999
bepnymm

19 Carysaiinbiit BHOOp 13 KOHEUHOH 1 https://m.edso0.ru/294295cd
COBOKYIHOCTHU

20 [IpakTuueckast paboTa ¢ UCIOIB30BAaHUEM 1 https://m.eds00.ru/339f945h
ANEKTPOHHBIX TAOJIHII

21 A BETHANHA. Pacnipenenerie 1 https://m.edsoo.ru/7c24cfba
BEpOSITHOCTEH. J{narpamma pacnpeneneHus
Onepanuu Ha/I CTyJaHBIMU BETHYNHAMM.

22 [Tpumeps! pactipenenenuii. bunapHast 1 https://m.edsoo.ru/1877ab9b
Ciy4aifHasi BeJIMYUHA

23 T'eomeTprtcckoe pachipeeneHte. 1 https://m.edsoo.ru/7a42c9c4
bunomMuanbHOE pacnpenencHue
MaremaTHuecKoe OKUIAHUE CIYyYalHON

24 BeninunHbl. COBMECTHOE pacipesieiieHue 1 https://m.edsoo.ru/82a991ef

ABYX CHy‘I&ﬁHLIX BCJINYHH



https://m.edsoo.ru/281aac1c
https://m.edsoo.ru/5cde5e5b
https://m.edsoo.ru/6bdb8b9e
https://m.edsoo.ru/bead65d4
https://m.edsoo.ru/a9de8c9e
https://m.edsoo.ru/e3d48d5a
https://m.edsoo.ru/1acad718
https://m.edsoo.ru/9273b546
https://m.edsoo.ru/aa634999
https://m.edsoo.ru/294295cd
https://m.edsoo.ru/339f945b
https://m.edsoo.ru/7c24cfba
https://m.edsoo.ru/1877ab9b
https://m.edsoo.ru/7a42c9c4
https://m.edsoo.ru/82a991ef

HeszaBucumeble ciydailHble BETUYUHBI.
CBoiicTBa MAaTEMATUYECKOTO OKATAHUS.

25 N 1 https://m.edso0.ru/b8a29b2f
Marematuueckoe OXuaanne OHHAPHOM
CIIy4aiiHOM BEJINYUHBI
MareMaTn4ecKoe OKHIaHNES

26 r€OMETPHYECKOr0 U OMHOMHUAIBHOTO 1 https://m.edsoo.ru/7¢c2db655
pacrpeeneHuin

27 Jlucniepcusi ¥ CTaHIaPTHOE OTKIOHCHUE 1 https://m.edsoo.ru/4b63eb47

28 Hucnepens 6HprHOH CITyHanHon 1 https://m.edsoo.ru/5ccaad68
BeninunHbl. CBOMCTBA TUCTIEPCHH
MaremaTiuuecKoe 0KuIaHue

29 MPOM3BEICHUS U JUCTICPCUSI CYMMBI 1 https://m.edso0.ru/64428cab
HE3aBHCHUMBIX CITyYallHBIX BEIUYUH
Jucnepcusi OMHOMUAIBHOTO

30 pacrpenenenus. [IpakTuueckas pabora ¢ 1 https://m.edsoo.ru/b38e3126
HCITOJIb30BAHUEM 3JIEKTPOHHBIX TAOIIHIY
Jlucriepcust ¥ CTaHAAPTHOE OTKIIOHCHHUE

31 TCOMCTPIHCCKOTO PACTIPEACTCHIA. - 1 https://m.eds00.ru/a2f1668b
I[MpakTudueckas paboTa ¢ HCIOJIB30BAHUEM
AIIEKTPOHHBIX TAOJIHUI]

32 O060011IeHNEe U CUCTEMATU3AIUs 3HAHHH 1 https://m.edsoo.ru/7b141c89
KontponbHast padora Ne2: "HcnbiTanus

33 bepuysmmu. CnyvaiiHble BEJTMYHHBI 1 1 https://m.edsoo.ru/84ce345e
pacnpeneneHus”

34 O060011IeHNEe U CUCTEMATU3AIUs 3HAHHH 1 https://m.edsoo.ru/c4774da2

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/b8a29b2f
https://m.edsoo.ru/7c2db655
https://m.edsoo.ru/4b63eb47
https://m.edsoo.ru/5ccaa468
https://m.edsoo.ru/64428cab
https://m.edsoo.ru/b38e3126
https://m.edsoo.ru/a2f1668b
https://m.edsoo.ru/7b141c89
https://m.edsoo.ru/84ce345e
https://m.edsoo.ru/c4774da2

11 KJIACC

Ne i/

Tema ypoka

Hepasenctso Yeobbimea. Teopema
Yeorimena. Teopema beprymu. 3akon
OOJIBIINX YHCEeI

Hepasencto Yebbimena. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHUCEIT

Hepasencto Yebbimena. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHUCEIT

BrI00pOYHBI METO] MCCIICIOBAHUIMA

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

https://m.edsoo.ru/3beb9a38

https://m.edso0.ru/a8965f46

https://m.edso0.ru/9c2b8348

https://m.edso0.ru/36d2a371

[TpakTrdeckas padoTa ¢ HCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIUIT

['enepasibHast COBOKYITHOCTB U CiIy4yanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCIIEPCUU TE€HEPAIILHON COBOKYITHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepasibHast COBOKYITHOCTB U CiIy4yanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUHBIMU
xapaktepuctiukamu. OleHKa CpeIHEro U
JUCIIEPCUU TE€HEPAIILHON COBOKYITHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

OrnieHnBaHUE BEPOSITHOCTEH COOBITHI 1O
BEIOOpKE

https://m.eds00.ru/393f2333

https://m.eds00.ru/32379174

https://m.edsoo.ru/6¢chedadd

https://m.edsoo.ru/b52ac466

Cratuctnueckas runoresa. [Iposepka
IPOCTEHIINX TUIIOTE3 C IOMOLIBIO CBOMCTB
W3YYEHHBIX pacnpeneaeHuin

https://m.edsoo.ru/adb221dc



https://m.edsoo.ru/3beb9a38
https://m.edsoo.ru/a8965f46
https://m.edsoo.ru/9c2b8348
https://m.edsoo.ru/36d2a371
https://m.edsoo.ru/393f2333
https://m.edsoo.ru/32379174
https://m.edsoo.ru/6cbedadd
https://m.edsoo.ru/b52ac466
https://m.edsoo.ru/adb221dc

Cratuctuueckas runoresa. [Iposepka

10 NPOCTEUIIMX TUIIOTE3 C TOMOIIBIO CBOMCTB 1 https://m.edso00.ru/64367654
U3yYCHHBIX pacipeieIeHuit

11 [IpakTryeckas paboTa ¢ UCIOIb30BAHUEM 1 https://m.edsoo.ru/d194e88b
AIIEKTPOHHBIX TAOJIHUIT

12 HpiMepEI HENPEPIBHEIX CIIYHaHHEIX 1 https://m.edsoo.ru/2753aa8f
BeNIMYMH. OYHKIMS TUIOTHOCTH BEPOSITHOCTH
PaBHoMepHoe pacnipenenenue. [Ipumepsl

13 3aj1a4, IPUBOJISIIUX K MIOKA3aTEIbHOMY U K 1 https://m.edsoo.ru/2f796c1b
HOPMAJIbHOMY PacIpeIeICHUsIM

14 PYHKLIS IUIOTHOCTH BEPOSTHOCTH 1 https://m.edsoo.ru/77b5f81d
MIOKA3aTeIbHOTO PACTIPEIACIICHHS

15 (YHKLUIS ILIOTHOCTH BEPOSTHOCTH 1 https://m.edsoo.ru/fc4f2b93
HOPMAaJIbHOTO PacIpe/IC/ICHUS
[TocnenoBaTrenbHOCTD OAMHOYHBIX

16 HE3aBUCHMBIX COOBITHIA. ITpumep 3am1aum, 1 https://m.edsoo.ru/bb3433c3
NPUBOJIAIIEH K pactipeaenenuio [Tyaccona

17 IMpakTrudeckast paboTa ¢ HCIOJIL30BAHHEM 1 https://m.edsoo.ru/fAf776b7
9JIEKTPOHHBIX TAOJIHUIY

18 Kopapuaius AByX CI1ySaHHBIX BETHHH. 1 https://m.edso0.ru/538cc254
Koaddurment koppensimu

19 CoBMecTHBIC HAOJIOJICHUS IBYX BEITMYHH 1 https://m.edsoo.ru/daf287de

20 Bp160pouHBbIii K03 UIHEHT KOPPEISILIUH 1 https://m.edsoo0.ru/14775cc3

21 Pasmirne meskny JIHCHHOM CBABIO 1 1 https://m.edsoo.ru/18cc149f
PUYHHHO-CIIEACTBEHHOM CBA3BIO

22 JluneitHas perpeccus 1 https://m.edsoo.ru/dc7227b6

23 I[MpakTrdeckas paboTa ¢ HCIOIL30BAHHEM 1 https://m.eds0o.ru/d3c4367F
SIICKTPOHHBIX TaOJIHUIY
IpeacraBieHre TaHHBIX ¢ TOMOIIIBIO

24 TAOJIUI] U IUarpamm, orrcaTeabHast 1 https://m.edsoo.ru/c8755b54

CTaTUCTHUKA



https://m.edsoo.ru/64367654
https://m.edsoo.ru/d194e88b
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https://m.edsoo.ru/fc4f2b93
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https://m.edsoo.ru/dc7227b6
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OMBITHI C PaBHOBO3MOKXHBIMU

25 1 https://m.edsoo.ru/da6d9525
AJIEMEHTAPHBIMU COOBITUSIMU

26 Brraucnenue BeposTHOCTEH COOBITHIA C 1 hitps://m.edsoo.ru/4alf5d68
npuMeHeHueM GhopMyi
Breruncienne BeposTHOCTEH COOBITUH C

27 HPUMCHCHHCM IPAdHICCKUX METOJI0B: 1 https://m.edsoo.ru/c124269b
KOOpJMHATHAA MpsiMasi, IepeBo, AUarpaMma
Ditnepa

28 Ciy4aiiHbple BEJIMYMHBI M PACIIPE/ICIICHUSI 1 https://m.edso0.ru/612166d2

29 MaremaTruecKoe OKHIaHUE CIYyYaHON 1 https://m.eds00.ru/4489a645
BEJIMYMHBI

30 MateMaThieckoe OXHAAHKE CIlyHaHHOR 1 https://m.edsoo.ru/971a5¢c33
BEJIMYMHBI

31 KOHTPOJH’H?H paora: "BeposTHocTs i 1 https://m.edsoo.ru/7¢3953e4
CTaTHCTHKA
Boruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHreM GopMyIt U rpaduIecKux 1 https://m.edsoo.ru/82aad161
METO/IOB
Boruncnenue BeposiTHOCTEN COOBITUI C

33 npuMeHeHHeM GopMyIT U TpaduIecKux 1 https://m.edsoo.ru/acd7bf63
METO/I0B
CrnyualiHble BETMUHUHBI U paclpeesieHusl.

34 MareMaTHuecKoe OKUIaHNE CIyYaiHOM 1 https://m.edsoo.ru/fe15c66b
BEJIMYMHBI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Kon .
T T IIpoBepsiembie Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI M TUATPAMMBI
6.2 OnepupoBaTh MOHATHSAMH: cpeAHee apudmernyeckoe, MeauaHa,
HauOoJIbllIee, HAUMEHbLIEE 3HAUYEHUE, Pa3MaX MacCUBa YUCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUAMU: CIIyYallHbIA AKCIIEPUMEHT (OIIBIT) U clIy4yaiiHOe
coOBITHE, 3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIM HCXO0J) CIIYYaiiHOTO
6.3 OMBITA; HAXOJUTh BEPOSATHOCTH B OIBITaX C PAaBHOBO3MOXKHBIMH
CIIy4aifHBIMU COOBITUSIMU, HAXOUTh U CPABHUBATH BEPOSATHOCTH COOBITHIA
B U3YyUCHHBIX CIIyUaHHBIX SKCIIEPUMEHTAX
Haxomute M ¢GopMynmupoBaTh COOBITHS: TepeceueHre W OOBEAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJOKHOE JaHHOMY COOBITHIO;
MOJB30BAThCS  AMarpaMMaMu  Dijepa W (GOPMYNIOH  CIOXKEHHS
BEPOSATHOCTEH MPH PEIICHUU 337124
OnepupoBaTb HOHATUSIMU: YCJIOBHAsl BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTU C MOMOIIBbIO MPaBHUJIA YMHOXEHHS, C
IIOMOIIBIO JEPEBA CIY4alHOIO OIBITA
6.6 [TprMeHsITh KOMOMHATOPHOE PABUIIO YMHOXKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMH: UCIBITAHUE, HE3ABHCUMBIC HCIIBITAHUS, CEPUs
6.7 UCIBITAaHUH, YCIIEX U HeyJla'a; HaXOJUTL BEPOATHOCTH COOBITUI B CEpPHUH
HE3aBUCHMBIX HCIBITAHUNA IO MEPBOTO yCIieXa, HAXOAWUTh BEPOSTHOCTH
coObITHI B cepun ucnbiTanuil beprymnnu
6.8 OnepI/IpOBaTIi NOHATUSAMM: CIy4aiiHas BeJIMYMHA, paclpeseieHue
BEPOATHOCTEMH, ArarpaMma pacrnpeesieHus
11 KJIACC
Kon .
AT IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOCHUs OCHOBHO
0o0pa3oBaTeIbHOM NPOIrPaMMbI CpeIHero o01mero 00pasoBanus
pe3yJibTarTa
5 Teopust BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHMBaTh  BEPOSITHOCTH  3HAUEHUHM  CIIy4allHOM  BEJIMUMHBITIO
pacIipe/IelIeHUI0 MM C MMOMOIIBIO JHarpaMm
OnepupoBaTh MOHATHEM MATEMaTHYECKOTO OXUIAHUS, TPHUBOJUTH
52 IPUMEPBI TOT0, KaK IPUMEHSIETCS MaTeMaTHUECKOe OXKUIaHUE CITydaHOM
BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYeCKOe OXHJaHWE IO JaHHOMY
pacnpeneneHuIo
5.3 HmeTh mpeicTaBieHne 0 3aKOHE OOJIBIINUX YHCET
5.4 HmeTthb nmpeacTaBieHne 0 HOpMAJIbHOM pacipeiesieHUH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA
10 KUIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenre JaHHBIX € MoOMoOIIbio Tabmuu W guarpamm.  Cpennee
6.1 apudmernueckoe, MenuaHa, HauOONbIIee W HAUMEHBINEC 3HAYCHHS, pa3Max,
JUCTIepCHUsl U CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyuyaiiHble SKCHEpUMEHTHI (OMBITHI) W CIy4aiHbIE COOBITHS. OIeMEHTapHbIE
coObiTust (MCX0abl). BeposSTHOCTH chmydaitHOro coObITHS. BIU30CTh YacTOThIU
6.2 = BepoaTHOCTH cOOBITHH. Ciy4ailHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH. BeposITHOCTH COOBITHIA B OTIBITAXC PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMH
COOBITUSIMH
63 Onepauuu Hax COOBITUSMHU: TIEpecedeHHe, OObEeIWHEHHE, MPOTUBOMOIOKHBIC
coObITHs. [Inarpammbl Ditnepa. @opmyiia ClIoKEHUS] BEpOITHOCTEH
6.4 VYcnoBHas  BEPOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydailHOro
skcriepuMenTa. @opmyna nojaHou BeposTHOCTH. HezaBucuMble cOObITHS
65 Komb6unaroproe mnpaBuwino ymHoxeHus. llepecranoBku u Qakropuan. Ywucno
couetanuii. Tpeyronbuuk [lackans. @opmyna Ounoma HeroToHa
bunapuplii cnyuyaiiHeli ONBIT (MCHBITaHUE), YCIeX W Heynadya. HesaBucumbie
6.6  wucneitanms. Cepust HE3aBUCHUMBIX HCOBITaHWHA 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HCTbITaHUN bepHymium
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. JlnarpamMma pacrpeesneHus.
' [Tpumepsl pactipeieIeHni, B TOM YHCJIe TeOMETPUIECKOeH OMHOMHAIILHOE
11 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEposITHOCTEN M CTaTUCTHKA
UucnoBble XapaKTEpUCTHKU CIy4YalHBIX BEIMYMH: MaTEMaTHYECKOE OKHIAHUE,
JUCIepCcus U CTaHAapTHOE OTKJIOHEeHuE. [IpuMepsl NpUMEeHEeHNs MaTeMaTH4YeCKOTr0
51 OKUJaHMs, B TOM UYHMCIIE B 3a/Jadax W3 MOBCEAHEBHOM >KM3HM. MaremaTHueckoe
OKMJIaHWE OWHApPHOM CIydyallHOW BEMTWYMHBI. MaTeMaTuueckoe OXUIaHUE CyMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTHUeCKOe OKUIAAHUE U TUCTIEPCUS TEOMETPUUECKOTO
1 OMHOMUAJIBHOT'O pacIpe/ieIeHUM
59 3akoH OOJIBLINX HMCEN M €ro pollb B HayKe, NPHPOLE M obmiecte. BriGopouHbIit
METO]I UCCIIEOBAHUN
[IpuMepsl HENmpepbIBHBIX — CIOydalHbIX BeanuyuH. [loHATHE O IDIOTHOCTH
5.3 pacnpenenenus. 3ajiauu, IpUBOJAIINE K HOpMaJIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIbHOM pacIpeaesICHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBbI CPEJHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

BnageHne MeromamMm J0OKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajad;
yMeHue (GOopMyIHpOBaTh U ONEPUPOBATh IOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIUPOBATH
00paTHOE W HPOTUBOIOJIOXKHOE YTBEPXKIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ MaTEeMaTHMYECKON WHAYKLUU;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYKACHHWsS IIPU PpEUICHUM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOKECTBAaMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIEepUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb M ONHUCHIBATh Tpadbl Pa3IUIHBIMH
crioco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSAMHU: HaTypaJbHOE YMCIIO, LEI0€ YHCIIO,
CTENEHb C LEIbIM [10Ka3aTesleM, KOPEHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
mokaszarejeM, JiorapuM YHclia, CHHYC, KOCHHYC W TaHICHC
IIPOU3BOJIBHOIO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX UYHCEI; YMEHHE MHCIIOJIb30BaTh
NPU3HAKU JEIMMOCTH, HaUMEHBUINI OOIIMI NeIuTenh U HauMEHbIIee
oO1iee kpaTHOe, anroput™M EBKiMaa npu perieHuu 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMM  CUHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHs MM U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATIbHBIX
BBIPQXCHHM; YMEHHUE OIEpUPOBATH MOHATHSIMM: IOCIEI0BATEIBHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpuieckas porpeccusi, 0eCKOHEUHO
yObIBaloImasi  reoMeTpuueckass  Mporpeccus; yMEHHE  3a]laBaThb
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHME ONEPUPOBATH NMOHATHAMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO Yucia, popMma
3alliCH KOMIUIEKCHBIX 4KceN (FEOMETpUUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOHW3BOIAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMM; [PUBOAUTH IPUMEPHI  HUCIIOJIb30BAHUS
KOMILUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHAMHU: Marpuna 2x2 u 3x3,
ONPEAEINTEND MaTPUILIbl, TEOMETPUUECKUI CMBICII ONPEAEITUTEINS

YMmenune OINICpHUPOBATE INOHATUAMH: palVOHAJIIBHBIC, WPpalvOHAJIBHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, HOl“apI/I(I)MI/I‘{eCKI/Ie, TPUTOHOMCTPHYCCKUC
YpaBHCHHUA W HCEPABCHCTBA, HX CHUCTEMBI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXKIACCTBO, TOXIACCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCHUC,
HCPaBCHCTBO, CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH




ypaBHEHUH, HEPaBEHCTB U CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbI C IMOMOINBIO PA3IMYHBIX MNPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIsi PEIICHHUS MaTEeMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKLUSA, 4YETHOCTh (YHKLHH,
HNEPUOIMYHOCTh (YHKIHMH, OTPAaHHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKLIMY, S3KcTpeMyM (DyHKIMM, HauOoJIbIllee U HauMEHblIee 3HaYeHUs
(GyHKIMU Ha IPOMEXKYTKE, HeTIpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
GbyHKLMY, NIepBast U BTOpas NPOU3BOAHAS (PYHKIUH, FEOMETPUUYECKUN U
¢u3nUecKuil CMBICIT TPOM3BOJIHOW, IEepBOOOpa3Hasi, ONpeneIEHHBINA
MHTErpaji; yMEHUE HaXOAWThb ACUMOTOTHI Tpaduka (yHKIHMH; yMEHHE
BBIYUCIISAT  NPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHS, YaCTHOTO H
KOMIO3ULUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTeIbHOW K IrpauKy
(GyHKIMU; YMEHHE HAXOAWUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJBIINE W HAMMEHBIIWE 3HAueHUsS (DYHKIHI; CTPOUTH
rpaMKu MHOTOWJIEHOB C HCIIOJIb30BAaHUEM ariapara MaTeMaTHYecKOro
aHamM3a; MPHUMEHATh NPOM3BOJIHYIO IS HAXOXKICHHUS HAWITYYIIEeTO
peleHyst B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX H
¢u3nUecKux 3a/1a4ax; HAXOIUTh IJIOMIATN U 00BEMBI GUTYP C TIOMOIIBIO
MHTErpajia; MPUBOAUTH HPUMEPbl MaTeMaTHUYECKOI0 MOJECIMPOBAHUS C
noMoIIbio AudQepeHnrnanbHbIX ypaBHEHUH

YMmenue omepupoBaTh TOHATHSAME: rpaduk (yHKIMH, oOpaTHas
GbyHKUus, KOMIO3ULIMA (GYHKUUH, JUHEHHas (QyHKIUsS, KBaJIpaTH4HAs
GyHKIMS, paloHagbHas GyHKIMS, CTeNeHHast byHKIWA,
TPUTOHOMETpUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QyHKIUH; YyMEHHE
CTPOUTH TpapUKH H3yYeHHBIX (YHKUMH, BBIIOIHATH MpPeoOpa3OBaHMS
rpauKoB PYHKIMH, HCIIOIB30BATh IPpadUKH I U3YUEHUS MTPOLIECCOB U
3aBUCUMOCTEH, NP PELICeHNHU 3aJad U3 APYrMX y4eOHBIX NMPEeIMETOB U
3aJ1a4 U3 peaNbHOM JKU3HU; BBIpAXaTh GOpMYyJIaMU 3aBUCUMOCTU MEXTY
BEJIMYMHAMU; MCII0JIb30BaTh CBOMCTBA U IrpaduKu (QyHKIMHA A1 pereHus
YpaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMy; H300pakaThb Ha
KOOpPJAMHATHOM INIOCKOCTU MHOYKECTBA PEILICHNUN YPaBHEHHH, HEPABEHCTB
U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4YHCJIE Ha
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJIEHUS JIUYHBIMH M CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCJIIOBHIO 3aJa4yH, MCCIELOBATh IOJyYEHHOE DPEIICHUE U
OLICHMBATh MPaBJAONOJOOHOCTh PE3YJNbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTABISATH BBIPAKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl [0 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBaTh NOHATUSAMU: cpefHee apudmMeTndeckoe, MeIuaHa,
HauOoJIpIIIee U HAaMMEHbIlIee 3HAYSHUS, pa3Max, JUCTIePCHsl, CTaHAAPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BIIEKAaTh, HHTEPIPETUPOBATD
uH(OPMaLKIO, IPEJICTABICHHYIO B TAOJIMIIAaX, HA JUarpaMmax, rpadukax,
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OTPAXKAOIIYIO CBOMCTBA pEAIbHBIX MTPOIIECCOB M SIBJICHUM; TIPEICTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO TaONWII ¥ JAWarpaMM; HCCIIEIOBATh
CTATHCTHYCCKUE JaHHBIC, B TOM YHCIIC C NMPUMEHEHUEM TpaduUuecKuX
METOJIOB U MJICKTPOHHBIX CPEJICTB; TPaUICCKH UCCIICIOBATh COBMECTHBIC
HAOJIIOJICHUSA C TOMOINBIO JHarpaMM pPAacCeMBaHUS W JIMHCHHOM
perpeccun

YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyNbl CIOXKEHUS UM YMHOXKEHUS BEPOSTHOCTEH, (OpMyIly IOJIHOU
BEPOSATHOCTH, (hopmyiny bepryinn, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLICHUBATb BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, IUCIepCUss M CTaHJapTHOE OTKIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeIeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIECIOBAHUN; yYMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh
BEPOSTHOCTHYIO MOJIEIb M MHTEPIPETHUPOBATH OJTYYCHHBIA PE3YJIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJIA, IUIOCKUH Yrod,
JBYT'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSIHAE MEKy TUNIOCKOCTSAMH; YMEHHUE UCII0JIb30BaTh IIPH
pelIeHUH 3a7ay U3y4YeHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMHU IIPAKTUYECKHE 3a/1a41

YMeHue onepupoBath MOHATHAME: IJIOMAAb (GUrypsl, 00BEM GUrypsl,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, ¢urypa ¥ MOBEPXHOCTb
BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanb chepsl, TUIOMAIb
MOBEPXHOCTH MHPAaMUIbI, MPU3MBI, KOHYycCa, MUIWHApPA, 00bEM Kyoda,
MMpAMOYTOJIBHOI'O IMapauICICIIuneaa, MmUpaMuabl, MpPU3MblI, OUJIHWHIpPA,
KOHYyca, mapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajyielbHble OCH WJIM OCHOBAaHMIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, IIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (QUTYpPbl U TOBEPXHOCTH
BpAIllEHUsI, UX CEYCHHUS, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITEEHO
dbopMynHUpoBaTh ONMpeAeNeHUs U3y4aeMbIX (DUTYp, BBIIBUTATh TUTIOTE3bI
O CBOWCTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00OCHOBBIBATh WJIH




OmpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukanuio ¢GUryp Imo
pa3IMYHBIM TMPU3HAKAM, BBHITIOTHATH HEOOXOAMMEBIE OTIOJHUTEIBLHBIC
MOCTPOCHHUS
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YMeHue omnepupoBaTh MOHATUSMH: JBW)KEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuE TOA00MS, TMOM00HBIE (GUTYPBI; YMEHHE
pacrmo3HaBaTh paBHBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIIEC B TPUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh T'€OMETPUYCCKUAE OTHOIICHHUSI
MIPH PEIICHHUH 33/1a4; HAXOUTh TEOMETPUICCKUE BETHUMHBI (JJTHHA, YTOJI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4ECOHBIX IPEIMETOB H
U3 peallbHOW XKU3HW; YMEHHE BBIUYUCIATH T'€OMETPHUUYECKUE BEITHMUUHBI
(MHA, yrou, IUIOIadb, OOBEM, IJIOMIAIh TOBEPXHOCTH), HCHOJIB3Ys
W3YYCHHbIE (OPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
nUpaMHUIbl, TIPU3MBI, KOHYCa, IIHJIMHIpA, IUIomaas chepbl, 00béM Kyoa,
PSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,
KOHYCa, [l1apa; YMEHUE HaXOJUTh OTHOIICHHE 00BEMOB MOTO0HBIX (HUTYD
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YMeHue onepupoBaTh NOHATUAMMU: NPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpa Ha YHUCIO, PA3JIOKEHHE BEKTopa o 6aswucy,
CKaJIIpHOE IPOU3BEJCHHE, BEKTOPHOE IIPOU3BEICHUE, YIOJl MEXIy
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METOJ
JUIsL pEeLIeHMs] TeOMETPUYECKMX 3ajad M 3a7ad JAPYTUxX Yy4eOHbIX
PEIMETOB
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VYMeHue BbIOMpaTh MOAXOJAIMMI METOJN Ul pellieHHs 3a/lauu;
IIOHUMAaHNE 3HAYUMOCTHM MAaTEMaTUKM B M3Y4YEHMM IPUPOJIHBIX U
OOIIECTBEHHbIX ~IPOLIECCOB U  SBJIEHHUI; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKH B HCKYCCTBE, YMEHUE IPUBOAMTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHMCKOM M  MHUPOBOU
MaTE€MaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUA
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
12 Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,
OCCKOHEYHBIC TTEPUOUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJbHOU cTeneHu. JlecTBus ¢ apuMeTHIeCKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ uenbiM mokazareieM. CTemeHb C pPalMOHAIBHBIM IOKa3aTesIeM.
CBolicTBa CTENEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCUHYC,
apKTaHTe€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIC JOrapu(MbI
HeiicTButenpHple yucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, MPHUKHIKA U
OLICHKA pe3yJIbTaTa BBIYUCICHUN
1.8 [IpeobOpaszoBanHue BhIpaKeHUI
1.9 KowmriekcHeie yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHAIEHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOrapUPMHUECKUE YPABHEHHS
2.5 Ienbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocobsl 3ananus ¢GyHkuuu. I'paduk dyHkuuu. B3aumHo oOpaTHble
¢ynkuuu. YétHele U Heu€éTHbIe GyHKUMU. [lepuoauueckue GpyHKIUH
OOnacte ompeneneHus: U MHOXECTBO 3HaueHWi ¢yHkuuu. Hynu ¢yHkuumm.
39 [TpomMexxyTKl  3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIWH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HaumOosblliee W HauMeHbIlIee 3Hau€HHE
(GYHKIIMY 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 IpapuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U IrpaduKH
36 Toukun paspsiBa. AcumnTorel rpagukoB ¢yHkuil. CBoiicTBa (QyHKUIMIA,

HCIIPCPBIBHBIX HA OTPE3KE




3.7

IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEN

3.8 Apudmernueckas u reomerpudeckas nporpeccun. @opmyra cI0KHbIX TPOLEHTOB
4 Havana marematuyeckoro ananusa
4.1 [TpousBognas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTApHBIX (QYHKITUH
[IpumeHeHune NpPoU3BOIHON K HCCIEeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. HaxoxkieHre HanboIbIIero ¥ HAMMEHBIIET0 3HaUeHUs (PYHKIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Materpain
5 MHOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammsl Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 Ourypsl Ha MWIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpallCHUS
7.5 KoopauHats! 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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