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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCSI TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIILHOTO PAaCIpPEICNICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHWs] 3aKOHa OONBIIMX YHcel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopMan3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYalHBIMH  BCIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
MOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeIeCHHsIM, TIPH 3TOM IPEIIoiaraeTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnuy u auarpamm. CpenHee
apudpMeTHIeCKOe, MeIrMaHa, HauOoJIblllee M HAUMEHbIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHS M CTAaHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHbIe COOBITHS. DJIEMEHTApPHBIC
coObITHs (MCX0Jbl). BeposSTHOCTH ClydailHOTO COOBITHSA. Bau30CcTh 4acTOTHI M
BeposiTHOCTH ~ coObiTuii.  CilydaifHble  OMBITBI € PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTM  COOBITMII B ONBITaX C
PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITHs. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcioBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
sKcriepuMenTa. @opMyiia MoTHOM BeposTHOCTH. HezaBucumbie COOBITHS.

KomMOunatopaoe npaBuino ymHoxkenus. [lepecranoBku u ¢akropuan. Yucmo
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanug. Cepusi HE3aBUCUMBIX HCOBITaHUM 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrun.



CnyuaiiHas  BenuuuHa. Pacnpenenenue  BeposTHocTed.  Jlmarpamma
pacnpenenenus. llpumepsl pacnpeneneHuii, B TOM 4YHUCIE, T€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

UucioBble  XapakTEPUCTHKU  CIyYalHBIX BEIWYMH: MaTeMaTH4ECKOe
OKMJaHWE, IUCIEPCUsl W CTaHAAPTHOE OTKJIOHEHMe. lIpumepsl npuMeHeHHs
MAaTeMaTUYECKOTO0 OXWJAHUs, B TOM YHUCIE B 3aJa4aX M3 NOBCEIHEBHOW JKHU3HU.
Marematnyeckoe OxugaHue OMHAPHOW ClIy4yalHOM BelIW4YuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIy4alHbIX BEJIMYMH. MareMaThdeckoe OXUIAaHUE U
JUCIIEPCHS TEOMETPUUECKOTO 1 OMHOMHUAIIBHOTO PACTIPEETICHUM.

3akoH OOJIBIIMX 4YHUCEI MU €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Bb160pouHbIil METOT MCCIEAOBaHUIA.

IIpuMepbl HENpepbIBHBIX Cily4aWHbIX BenuuuH. [loHATHME O IUIOTHOCTH
pacnpenesieHus. 3a1a4un, IpUBOAAIINME K HOPMAIBHOMY pacupeneneHuto. Ilonstue
O HOPMAJIBHOM PaCIpEEICHUN.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl  yueOHOTO MpeaMeTa
«MaremaTuka» XxapakTepu3yrTCS:

I'pa:xknanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO WI€Ha POCCHUUCKOrO0 OOIIeCTBa, TNPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
MpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTU, YBAKECHHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUKMCKONW MAaT€MaTUYECKOW IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIUTAHUS



OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyayIIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, pelIeHnH, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIleKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusuyeckoe BOCIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHATh MaTeMaTH4YeCKue 3HaHUS B
MHTEpecax 30pOBOro U O6e30macHoro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/JI0POBbIO (3/10pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nIecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTHUBHO-03/I0POBUTEIBHOMN
NeSATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOHS;, MHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymieil mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CIHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

JIKOJOTHYECKOe BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYJIbTYpbl, TOHHUMAaHHEM BIHSHUS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpelbl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa HSKOJOTUYECKHX TMpooJieM;
OpUeHTallMel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIS pelieHus 3aaad B
o0JIaCTH  OKpY’)KaroIel Ccpeapl, ITUTAaHUPOBAHMS IIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX TTOCJICICTBHM JJISI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, STaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITMBUJIN3AINW, OBJIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO IMpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuugepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becnequgarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXCalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
ONpENENCHUs]  IOHATUM; YCTAHABIMBAaTh CYIIECTBEHHBIM  IPU3HAK
KJaccu(UKauuy, OCHOBAaHUA sl OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IIPOBOJMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHMpoBaTh U  MpeoOpa3oOBbIBATH  CYXKICHHUS:
YTBEpIAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (paKkTaxX, AaHHBIX, HAONIIOJACHHUSIX U YTBEPKICHHIX;
npemjaraTb  KpUTEPUM U BBIABICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e Jl€JaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIFOUEHUM, YMO3AKIIOUEHNH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSATENLHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (MIpsIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJbL;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3anayu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB peEIlICHUs, BBIOMpaTh Haubojee MOAXOAANUNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIMBaTh  HMCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEIIBHO CIUTAaHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro
O0OBEKTa, SBJIECHMS, TMPOLECCA, BBISIBIECHUIO 3aBUCHUMOCTEH MEXIY
O00BEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;



CaMOCTOSITENIbHO (DOPMYIHPOBATH 000OIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE NpOIEcca, a TaKXKE BBIIBUTATH
NPEOI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

2)

BBISIBJIAITH AepUINUTH MHPOPMAINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIs PELICHUS 3a]1a4H;
BbIOMpaTh ~ MHGPOpPMALMI0O W3  MCTOYHUKOB  PA3NUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,
CTPYKTYpUPOBaTh UHGOPMAIUIO, TIPEACTABIATh €€ B PAa3INYHBIX Popmax,
WLTIOCTPUPOBATh IpapuuecKi;
OLICHUBATH HaJEXKHOCTD uH(popMaluu 10 CaMOCTOSITEIIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie  KomMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OO01menue:

BOCHPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHUS IO
XOly pelIeHus 33]1a4l, KOMMEHTUPOBATh ITOJTYYEHHBIN pe3ysbTaT;

B X0JI€ 00CYKJEHHs 3a7aBaTh BOMPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE Ha MIOMCK
pEeUIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue U CXOJCTBO MO3ULHUNI; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPEIICHHWS  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ecTBo:

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHUBUyaIbHON PabOThI MPY PENICHUH YISOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, TUTAHUPOBATh OPTAHMU3AIMI0 COBMECTHOM
paboThI, pacrpeaensTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC), BBINOIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,



OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvhoie pezynamueHole oeticmaus, obecnequsaiom
Gdopmuposarue cmviCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCMU.
Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1a4ul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENbHOM pediieKcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTara peleHusl MaTEMAaTHIECKOM 3a/1auu;

e TMPEIBUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSTH
MPUYUHBI JTOCTHKECHHS WIM HENOCTHKEHUS PE3YJIbTAaTOB JEATECIIBHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

UutaTh ¥ CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBaTb  MOHATHSMHU:  CpeAHEe  apupMETHUYecKoe,  MeauaHa,
HauOoJIblIee, HAMMEHbBIIIEE 3HAUEHHE, pa3MaX MACCHBA YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUSMU: CIyYalHBIM SKCIIEPUMEHT (OMBIT) U CIIydailHOe
cOOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HMCXO0J]) CIy4allHOTO OIIbITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIYYailHBIMH COOBITHSIMH,
HaXxOJWTh W CPaBHUBATh BEPOATHOCTU COOBITUA B HU3YUYEHHBIX CIyYalHBIX
DKCIEPUMEHTAX.

Haxomute u ¢opMymupoBaTth COOBITUS: TIEpeceueHne U OOBEIMHECHHE
JAHHBIX ~ COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE  JIAHHOMY  COOBITHIO;
MOJI30BAThCS AUAarpaMmaMu Oisepa u GpopMyIlioN CII0KEHHUS] BEpPOSTHOCTEH MpHU
peLIeHNH 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHas BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS;
HaXOJWUTh BEPOATHOCTH C IOMOIIBIO NPABWIA YMHOXKEHHUS, C IOMOIIBIO JepeBa
CJIy4allHOIO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.



OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3aBUCUMBIE HCHBITAHUS, CEpUA
UCTIBITAaHUM, yCHeX W HeyJada; HaXOAUTh BEPOATHOCTH COOBITHI B CEpUH
HE3aBUCHUMBIX UCIBITAHUHN JI0 MIEPBOT0 yCIIeXa; HAXOJIUTh BEPOSITHOCTUA COOBITUN B
CEepHM UCTIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CIy4YaiHasT  BEJIMYMHA,  paCIpEIEIICHUE
BEPOSATHOCTEN, TMarpaMMa paclpeeICHuUs.

11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAUYEHUH  CIy4yalHOM  BEJIMYMHBI 110
pacrpeIeICHUI0 WIH C OMOILBIO JUATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKUIAAHUS; IPUBOIUTH IPUMEPBHI,
KaK MPHUMEHSIETCS MaTEMAaTUYECKOE OXKHUAAHWUE CIYYaWHOW BEIWYMHBI HAXOIUTH
MAaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

WMmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTh npencraBiieHue 0 HOPMaJIbHOM PaCIIPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBneHne TaHHBIX M OMKUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCTD, ASPEBO
CIIy9aifHOTO (I))HI)ITa do 13 ia TIOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHICH https://m.edsoo.ru/e0b7b0f1
Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmorexa LOK
p A https://m.edsoo.ru/e0b7b0f1
CrayuaiiHple BEIMYUHEI U pacIpeaeICHUS 6 bubmorexa HOK
ya pacripen https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTHuecKoe OKHUIaHUE CIy4YalHOM 4 bubmuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3axon Gompumx wHCen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pacripenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
H 2 1
° OPMATBHOE pactpeaenenit https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpeHue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka KonrTpoabubie IIpakTuueckue tupposkic
Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTbI pecypenr

1 [IpencraBieHue qJaHHBIX C TOMOIIBIO TAOIUI] U 1 bubnnorexa [JOK
JiarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmernueckoe, MeIuaHa,

5 HauOOJIbIIICEe ¥ HAUMEHBIIICE 3HAUYCHHUS, 1 bubnuorexa [JOK
pa3Max, JUCIepCHsi, CTaHAAPTHOE OTKJIOHEHUE https://m.edsoo.ru/dd00738d
YHCIIOBBIX HAOOPOB
Cpennee apudmeTndyeckoe, MeIMaHa,

3 HauOoJIbIIIee ¥ HAUMCHBIIICE 3HAUYCHHUS, 1 bubmmoteka IIOK
pa3Max, JUCIepCHsl, CTAHAAPTHOE OTKIOHEHUE https://m.eds00.ru/98645f6¢
YHCIIOBBIX HAOOPOB
Cpennee apudmeTndyeckoe, MeIMaHa,

4 HanOoJIbIIIee U HAMMEHBIIIEE 3HAYCHHS, 1 bubmmoteka IIOK
pa3max, JUCIIEPCHs, CTAHAAPTHOE OTKIIOHEHUE https://m.eds00.ru/7c9033a8
YHCIIOBBIX HAOOPOB
CrnyyaitHble S5KCIIEPUMEHTHI (OTBITHI) U

5 CllydaiiHble COOBITHS. DIeMEHTapHbIE COOBITUS 1 bubmorexa [TOK

https://m.edsoo.ru/347c1b78
(ucxopl)
BeposiTHOCTB cityyaltHOTO COOBITHS.
6 BeposiTHOCTH COOBITHH B OIBITAX C 1 bubmuortexa [IOK

PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUAMHA

https://m.edso0.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
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BeposiTHOCTB ciTydyaliHOTO COOBITHSI.

bubnunorexa LIOK

7
[IpakTrueckas pabota https://m.edsoo.ru/5e8fa94a
Omnepanyu Hax COOBITHAMHU: IIEPECEUECHHE,

8 061,: ;HeHHeIE:06LITHﬁ il OTI/I]I:OHOJIO)KHBIC Bubmaorexa ITOK

A 1P https://m.eds00.ru/221¢622b
coObITHs. [lnarpammsl Ditnepa
Onepanuu HaJ COOBITHSMHU: IIEpECeUCHUE,
. bu6nmoreka [IOK
9 o0benuHeHrne COOBITUI, TPOTUBOITOIOKHBIE
N https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa
10 dopmyiia cloXKeHUsI BEPOITHOCTER Bubmiorexa OK
pMY p https://m.edsoo.ru/3057365d
YcaoBHas BEpOSITHOCTh. Y MHOXKEHHUE
11 BEPOSATHOCTEH. JIepeBo CliydaiiHOro bubmorexa [JOK
p PP yi https://m.edso0.ru/9a408d25
IKCIIEPUMEHTA
YcnoBHas BEpOATHOCTh. Y MHOXKEHHE
12 BepoATHOCTEH. JlepeBo ciydailHOro bubmorexa LOK
p e i https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
YciioBHAs BEpOSATHOCTh. Y MHOKCHHUE
13 BepOATHOCTEH. JlepeBo CirydaifHOTO bubmorexa [JOK
p et yi https://m.edsoo.ru/47fb6b11
JKCIIEPUMEHTA
14 dDopmyiia moIHON BEPOSITHOCTHU bubmorexa HOK
PMY p https://m.edsoo.ru/15941bec
15 dopmyiia moIHOI BEPOSITHOCTH bubmmorexa TIOK
pMY. P https://m.edsoo.ru/a9ec13c8

16 dopMyIa MOJHON BEPOATHOCTH. bu6muoreka [JOK
HeszaBucumele coObITHS https://m.edsoo.ru/e3dd5ac9

but6mmoreka [IOK

17 K 0

OHTPOJIbHAA paboTa https://m.edsoo.ru/29dc6ch9

18 KomOunatopHoe npaBuiio yMHOKESHUS bubnuoteka [JOK



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
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https://m.edso0.ru/2270cf70

bubnunoreka LIOK
19 Tepectanosii u paxropuan https://m.edsoo.ru/d58ce6d1
. bu6nmoreka [IOK
20 Huero coserani https://m.eds00.ru/7904dfb0
21 Tpeyronbuuk [lackans. @opmyna OuHnoma bubmmoreka [JOK
HeroTona https://m.edsoo.ru/fa4d7998f
bunapHblii ciiy4aiiHbIN ONBIT (MCIIBITAHUE),
ycrex U Heyaya. He3aBucumble UCTIBITAHUS. bubmmoreka [JOK
22 .
Cepus HE3aBUCUMBIX HCIBITAHUN JI0 IEPBOTO https://m.edso0.ru/2e1f2368
ycrexa
23 Cepust He3aBUCUMBIX HCTIbITaHUM beprymiu bromorexa LIOK
P PHY https://m.eds00.ru/e9572a68
Cepus HE3aBUCHUMBIX HCTIBITAHUMN.
24 [IpakTuueckast paboTa ¢ UCTONIb30BAHUEM bubmorexa LOK
P p https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TAOJIHUIL
. bubmuoreka [JOK
25 Crtyuaiinas senna https://m.edsoo.ru/639be%aa
26 Pacnpenenenue BepoarHocreit. Jluarpamma bubmuoreka [IOK
pacrpeeneHus https://m.edso00.ru/6dc7{f39
27 CyMmMma ¥ TpOU3BEJECHUE CITyYallHbIX BEJTUYUH Bubmmorexa [IOK
™ p A i https://m.edsoo.ru/51b7ed5f
28 CyMmMa ¥ IpOU3BEACHHUE CITYIalHBIX BETUIHH Bubmmorexa [IOK
™ p A i https://m.edsoo.ru/c2757cc3
29 [Ipumeps! pacnipeneneHnii, B TOM YHCIIE bu6muoreka [JOK
T€OMETPUUYECKOE U OMHOMHAIIBHOE https://m.edso0.ru/91e08061
30 IIpumepsl pacpeniesieHnii, B TOM 4HCIIe bubmuoteka [IOK

reOMETPHUICCKOC U OMHOMUAJIBHOE

https://m.edsoo.ru/5afffO5f
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31 [ToBTOpEeHME, 00600IIEHNE U CHCTEMAaTH3aIlUs 1 bubnunorexa LIOK
3HaHUI https://m.edso00.ru/0f4d3cd7
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS bubnnoreka [JOK

32 - 1
3HAHUU https://m.edsoo.ru/e0la3dc4

bu6nmoreka [IOK

33 Hrorosas kouTponeHas pabota L https://m.edsoo.ru/a985ae79
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS bubnmnoreka HOK

34 - 1
3HaHUI https://m.edsoo.ru/1ddca5e0

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34


https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHBbIE
Ne i/ Tema ypoka Kontpoabnbie IIpakTuyeckue tupposkic
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

1 3HaHuU. Ciry4aiiHble OBITHI U BEPOSITHOCTU 1 bubnuorexa [IOK
Cily4aiHbIX coObITHI. Cepun HE3aBUCUMBIX https://m.eds00.ru/430d330a
WCTIBITAHU I
IToBTOpenue, 00001IeHNE, CUCTEMATH3ALIHS

5 3HaHuU. Ciry4aiiHble OBITHI U BEPOSITHOCTU 1 bubnuorexa [IOK
ciyyaitHbIx coObITuil. Cepun He3aBUCUMBIX https://m.edsoo.ru/a573a292
WCTIBITAHU I
[ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIlUs

3 3HaHu{. Ciry4aiiHble OIBITHI U BEPOSTHOCTU 1 bubnmnoreka HOK
ciyyaitHbIX coObITuil. Cepun He3aBUCUMBIX https://m.edsoo.ru/07a5e861
HCTIBITAHU I
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui. CiayyaliHbI€ OMBITHI U BEPOSITHOCTH bubmuoreka [IOK

4 B . 1
ciyyaitHbIx coObITuil. Cepun He3aBUCUMBIX https://m.edsoo.ru/32bc29bf
HCTIBITAHU I

5 [IpuMepsl IpUMEHEHHS] MATEMaTHYECKOTO 1 bu6muoreka [JOK
OKUJaHUs (CTpaxoBaHHE, JOTepest) https://m.edsoo.ru/ea27084d

6 MareMaTnueckoe 0KHIaHHE CYMMBI 1 bubmmoreka [JOK
CIIy4alHBIX BEJINYNH https://m.edsoo.ru/Oadefe9e

7 MaremaTuuecKoe OKHIaHUE TEOMETPUUYECKOTO 1 bubnuotexa [JOK

1 OMHOMHUAJIBHOTO pacIpeaesieH

https://m.edso0.ru/20de2fc2



https://m.edsoo.ru/430d330a
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MareMatuyeckoe 03KHJIaHle Te€OMETPUUECKOTO bubmmoreka [JOK
8 y
1 OMHOMHAIBHOTO pacIpeaCIICHUM https://m.edso0.ru/17b0e769
9 Jlucriepcusi M CTaHAAPTHOE OTKIIOHEHUE bubmorexa LIOK
https://m.edsoo.ru/bcc67f76
10 Jlucniepcus 1 cTaHJapTHOE OTKJIOHEHUE bromorexa LIOK
https://m.edsoo.ru/bf78aad6
11 Jucnepcuu reoMeTpu4ecKoro u bubmmoreka [JOK
OMHOMHUAIBHOTO PACIIPEICTICHIS https://m.edsoo.ru/4b5a495e
12 [IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM bubnuorexa [IOK
AJIEKTPOHHBIX TAOIHUIL https://m.edsoo.ru/a53cd884
13 3akoH OonbINX yrcen. BeiGopouHsklilt MeTon bubmmoreka [JOK
HUCCIIEIOBAHUUI https://m.edsoo.ru/94ddc34a
14 3akoH 0OJBINX Yrcel. BRIOOpOUHBI MEeTO bubmmorexa [JOK
HCCIIEIOBAaHUN https://m.edsoo.ru/cf23b369
[IpakTryeckas paboTa ¢ UCIIOIB30BAaHUEM bubmuoteka [IOK
15
AJIEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/6¢c1d11a6
bubnmorexa LIOK
16 Hrorosas konTposkKas pabota https://m.edsoo.ru/7e379f8f
[Tpumepbl HETIPEPHIBHBIX CIIyYalHbBIX
17 BeIUMYHUH. DYHKIIHS ITIOTHOCTH bubmuoteka [IOK
pacnpenenenusi. PaBHOMEpHOE pacipenesieHue https://m.edso00.ru/9f5b423d
1 €ro CBOMCTBA
[Tpumepbl HeTIPEPHIBHBIX CIIYYaliHBIX
18 BeIMYHUH. DYHKIINS IJIOTHOCTH bubmuorexa [IOK
pactpenenenus. PaBHomepHOe pacipeneneHue https://m.edsoo.ru/b1c2712e
1 €ro CBOMCTBA
19 3agauu, TpUBOASIINE K HOPMAIbHOMY bubnuotexa [JOK

pacnpenenennto. PyHKIMS INIOTHOCTH U

https://m.eds00.ru/97c¢19f59



https://m.edsoo.ru/17b0e769
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CBOWCTBA HOPMAJIBHOT'O PACIIPEIEIICHUS

20 [IpakTrueckas paboTa ¢ HCTIOJIb30BaHUEM bubnmnoreka HOK
AJIEKTPOHHBIX TAOJHIL https://m.edsoo.ru/1f1f9ad9
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3alus bubmmoreka [JOK

21 -
3HaHui. OnucaTenbHas CTaTUCTUKA https://m.edso0.ru/72953f4c

99 [ToBTOpEeHME, 0000IIIEHNE U CHCTEMAaTH3aIlUs bubnunoreka LIOK
3HaHui. OnucaTenbHasi CTaTUCTUKA https://m.edsoo.ru/b699ad0c
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus

N bubnuoreka [{OK
23 3HaHu#. OTBITHI C PABHOBO3MOKHBIMU
https://m.edsoo.ru/3fcbacf9
3JI€MEHTapPHBIMU COOBITUAMHU
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
24 3HaHUU. OTBITHI ¢ PABHOBO3MOKHBIMU bubmmorexa [JOK
' P https://m.edsoo.ru/538fd7cf
AJIIEMEHTAPHBIMU COOBITUIMU
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
3HaHuil. Beruncnenue BeposTHOCTEH cOOBITHI
25 C IpUMeHeHueM (HopMys U rpaudecKux bubmorexa LOK
P pMYy P https://m.eds00.ru/272910f5
METOJIOB (KOOpIMHATHAS MpsMasi, 1epEBO,
auarpamma Diinepa)
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
3HaHuil. Beruncienue BeposTHOCTEH COOBITHI
26 C MpUMeHeHueM (HopMya U rpadhudecKux bubmorexa LOK
P pMYy P https://m.edsoo.ru/dc9ad6ca
METOA0B (KOOpAMHATHAs MpsiMasi, 1epeBo,
auarpamma Diinepa)
[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3aIls
3HaHui. Beruucienue BeposTHOCTEH COOBITHI
but6mmorekxa [IOK
27 C MpUMeHEeHUEM QopMyI U rpaPuIecKux

METOJIOB (KOOpIMHATHAS MpsMasi, IePEBO,
nuarpamma Disepa)

https://m.edso0.ru/5964f277



https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

[ToBTOpEeHME, 00600IIEHNE U CHCTEMAaTH3aIlUs
3HaHUH. Berancienne BeposSTHOCTEH COOBITHIA

bubnunoreka LIOK

28 C IPUMCHEHHEM (POPMYT M rpaduicCKuX 1 https://m.edsoo.ru/e71debe4
METOJIOB (KOOpIMHATHAS MpsMasi, JIePEBO,
auarpaMmma Disepa)
[ToBTOpEeHME, 00600IIEHNE U CHCTEMaTH3aIlUs
29 sHaHui. CirydailHple BEJIMYUHEI U 1 buGnuorexa [IOK
- Iy https://m.edso0.ru/00b2efb3
pacnpeeieHus
[ToBTOpEeHME, 0600IIEHNE ¥ CHCTEMATH3AITUS
30 sHanuii. CiyyaliHble BEJINYMHBI U 1 Bubmiorexa HOK
A https://m.edsoo.ru/lcc2df8f
pacnpeeneHus
[ToBTOpEeHHUE, 0000IEHNE U CHCTEMATH3aIIUs
31 3Hagui. MaTteMaTudecKoe OKUIaHue 1 bubnmorexa [JOK
L a https://m.edsoo.ru/aeal298c
CIIy9aliHOU BEIMYMHBI
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3als
32 3HaHui. MaTeMaTUYeCKOe OKUIaHHE 1 bubnmorexa [JOK
L a https://m.eds00.ru/640a8ebf
CIIy4aiiHOM BETUMYMHBI
bubnmnorexa LIOK
33 " 1
TOTOBAs KOHTPOIIbHAs PaboTa https://m.edsoo.ru/0fd6d597
34 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALHS 1 bubnmnoreka HOK
3HaHUM https://m.edso0.ru/5006273¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBaHusi
pe3yJabTara
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI ¥ THATPAMMBI
OnepupoBaTh MNOHATHSAMM: CpeAHEe apu(MeTHdecKkoe, MeIuaHa,
6.2 HauOospllee, HaMMEHbIIEE 3HAYEHHE, pa3Max MAacChBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4YalHBIH SKCHEpUMEHT (OHBIT) U
cilydaifHoe COOBITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
6.3 CllyyallHOro  OMNbITa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMH CIIy4YallHBIMU COOBITHSIMH, HAXOJUTh U CPABHUBATb
BEPOSATHOCTH COOBITUI B U3YYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX
Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceyeHHe U OObeIUHEHHE
6.4 JaHHBIX COOBITUH, COOBITHE, TPOTHBOMOJIOKHOE ITAHHOMY COOBITHIO;
' [OJIb30BaThCs  AMarpamMmMamMu  Dinepa U QOpMyJIoOl  cloXeHHs
BEPOATHOCTEN MPH PELICHUN 33124
OnepupoBaTh TOHATHUSMHU: YCJIOBHas BEpPOSITHOCTb, HE3aBUCHMBbIE
6.5 COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO NMpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO J€PEBA CIYYANHOIO OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHSMU: UCIIBITAHNAE, HE3ABUCUMBIE MCIBITAHUS, CEPUS
6.7 UCIBITaHUH, yCIIeX U HeyJaua; HaXOAUTb BEPOSATHOCTU COOBITUHN B CEpUU
' HE3aBHCHMBIX MCIBITAHUM 10 NIEPBOTO YCIE€Xa, HaXOAUTh BEPOSTHOCTH
COOBITHI B cepuM UcTbITaHul bepHysn
6.8 OnepupoBarh MNOHATUAMM: CIydallHas BEIWYMHA, pacIpeieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpeCaciICHUA




11 KIIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBanus
pe3yJbTara
5 Teopust BeposSTHOCTEH M CTATUCTHKA
5 1 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHMM CIIydailHOM BEIWYMHBI IO
' pacrpeielIeHUIO WIIH C TIOMOIIBIO JUarpaMM
OnepupoBaTh TOHATHEM MaTEMaTHYECKOTO OXHIAAHHUS, TPHBOJIUTH
5 5 MpUMEpPbl  TOTO, KaK MPUMCHICTCS MaTeMaTUYeCKOe  OXHJIaHUE
' CIy4yallHOM BEIMYMHBI, HAXOJIUTh MAaTEMaTUYECKOE OXKHUJIAHHUE IO
JTAHHOMY PacIpeIeIICHUIO
5.3 HNmetpb npeacTaBiaeHue o0 3aKOHE OOJIBIITUX YHCETT
5.4 HNwmetpb npeacTaBiaeHne 0 HOPMaJIbHOM PACIIPEACIICHHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

6.1

6.2

6.3

6.4

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpeacraBinenne nAaHHBIX C MOMOHIbIO Tabimuun ©  guarpamm. CpenHee
apupMeTHYeCKoe, MeauaHa, HauOoJIbIliee W HaWMEHBIEEe 3HAYCHUs, pa3Max,

AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUC YN CJIOBBIX Ha60p0B

CrayvaiiHple SKCIIEpUMEHTHI (OIMBITBI) M CIy4YailHble COOBITH. JIeMEHTapHbBIC
coObITHs (Mcxofbl). BepositTHOCTh ciywaliHOoro coObiTHs. biu3ocTs yacToThl U
BEPOATHOCTH cOObITUH. CilydaiiHble OIBITHl C PABHOBO3MOKHBIMU 3JI€EMEHTAPHBIMU
coObITHSAMH.  BeposiTHOCTM ~ COOBITMMI B OmBITaX €  PAaBHOBO3MOKHBIMHU

3JI€MEHTapPHBIMU COOBITUAMHU
Onepauuu HajJ COOBITUSAMM: IlepeceyeHHue, OOBbEIMHEHHE, MPOTHBOIOIOKHBIE
coObITHs. [Irarpammbl Ditnepa. @opMyiia ClIoKEHUS] BEpOITHOCTEH

VYcnoBHas BEpOSATHOCTb. YMHOKEHHE BEpOSATHOCTEH. JlepeBO  CiaydalHOro

OKCIICpUMCHTA. d)opMyna MOJTHOH BCPOATHOCTHU. He3aBrucumeie coObITHS

6.5

6.6

6.7

Komb6unaroproe mpaBwio ymHoxenus. IlepectanoBku u ¢akropuan. Yucio

couetanuil. Tpeyronbauk Ilackang. ®opmyna Ounoma HeroToHa

bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
ucneltannsa. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymmn

Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(narpamma pacmipeneineHusl.

HpI/IMepH pacnpe):[eneHI/IfI, B TOM YHCJIC TCOMETPHUICCKOC U OMHOMHAIIEHOE




11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePIKAHUS

Teopust BEpOATHOCTEHN U CTATUCTHUKA

5.1

5.2

YuciioBble XapaKTEpUCTUKHU CIyYalHbIX BEJIMYMH: MAaTEMaTU4YECKOE OKHUJIAHUE,
JIUCTIEPCUSL U CTaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MATEMATHYECKOTO
0XKMJIaHMS, B TOM YHCJE B 337a4ax M3 IMOBCEJHEBHOM >XM3HU. MaTtemaTudeckoe
OXHJaHWe OWHAPHOW CIlydallHOW BENMWYMHBL. MaTeMaTH4ecKOe OXKHJIaHUE CyMMBbI
CIIy4alHbIX BEIMYMH. MaTremMaTu4ecKoe OKHUJAHUE U JUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

3aKkoH OOJBIIMX YHCEN M €r0 pPOojib B HayKe, MpUpojae u odmecTBe. BbiOopouHbIii

METOJI UCCIIEAOBAHUI

5.3

[Ipumepsl  HENpPEpBIBHBIX  ClIy4alHbIX BenuyuH. [loHSATHE O TUIOTHOCTH
pacnpenenenus. 3a1a4uu, NPUBOASIIME K HOpMAIbHOMY pacupeenenuro. [lonstue o

HOPMAaJILHOM pacmpeieJICHu!




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kona
NMPoBePSIeMOro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Bnanenue Meronamu J0Ka3aTeNbCTB, AJIrOPUTMAMM pELICHHs 3a/ad;
yMeHHEe (GOPMYIUPOBATH M ONEPUPOBATH TOHATHUSIMH: OIpPEICICHHE,
akcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, MPU3HAK, [OKAa3aTEJbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYyIUpOBaThH
o0paTHOE€ UM TPOTHBOIOJIONKHOE YTBEP)KICHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJl MaTeMaTHYeCKON  MHIYKIUU;
MPOBOAMTH JI0Ka3aTelIbHbIE PACCYXKACHHUS MPHU PELICHUU 33]a4, OIEHUBATh
JOTUYECKYI0  TPaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
MOHSATUSMH: MHOXECTBO, IMOJAMHOXECTBO, OIEpallid HaJ MHOXXECTBAMU;
YMEHHUE UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar JiJisi OIHCaHUs
peaTbHBIX MPOIECCOB M SBJICHUN U TPHU PEIICHUH 3aja4, B TOM YHUCIE U3
IpYTuX Yy4eOHBIX MPEAMETOB; YMEHHE OINEpUpOBaTh MOHATUSAMHU: Tpad,
CBs3HBIA Tpad, nepeBo, LUK, rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh U
OMKCHIBATh Tpadbl pa3IMYHBIMU CHOCO0AaMHU; HUCMOJIb30BaTh Tpadpl Ipu
pellIeHnH 3a1a4

YMeHue omnepupoBaTh MOHATUSMU: HATypajIbHOE YHUCIO, LEIO0E YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMoOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JIECHCTBUTEIBHBIM IIOKAa3aTEIIEM,
jgorapupM uHcia, CUHYC, KOCHHYC M TaHT€HC IPOM3BOJBHOIO YHCIA,
OCTAaTOK II0 MOJYJIO, PAalUOHAIBHOE YHNCIIO, HPPALUOHAIBHOE YHCIIO,
MHO’KECTBA HaTypaJlbHbIX, LIEJbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHME HCIIOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAaWMEHbIIMH OO0mui
JenuTelb W HauMeHblllee oOliee KpaTHoe, anroput™ EBknuaa npu
pellIeHnn 3a/ay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIMOHHBIMH CHUCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUECHUH U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
pallMOHAJbHBIX  BBIPAXKEHHWH;  YMEHHME  ONEpPUpPOBaThb  IOHATUSAMHU:
MOCJIEI0BATENbHOCTh, apuMeTHyecKass TIporpeccus, TIeoMeTpHyecKas
nporpeccusi, OeCKOHEYHO YyObIBalollasi TeoMeTpUYecKas MpOrpeccHs;
YMEHHUE 3aJaBaTh IOCIEJOBATENIBHOCTH, B TOM YHUCIE C IOMOLIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHE ONEpUPOBATH MOHATUSMHU: KOMIUIEKCHOE
YHUCIIO, COMNPSKEHHBIE KOMIUIEKCHBIE UHWCIAa, MOJYJIb W apryMeHT
KOMIUIEKCHOTO  4ucia, ¢opMa  3alMcH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUecKas M  anreOpauyeckas); YMETb
NPOU3BOUTH apu(pMeTHYecKre JeHCTBUS C KOMIUIEKCHBIMHU YHCIIAMH;
IIPUBOJIUTH NPUMEPHI MCIIOIb30BaHMSI KOMIUIEKCHBIX UHCEN; ONEPUPOBATh




HNOHATHSMM:  MaTpuma 2x2  u  3x3, omnpedenuTenb  MaTpHIIb,
reOMETPUYECKUI CMBICIT ONPEAESIIUTENS

YMeHue onepupoBarh IOHATHUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeIbHbIC, CTENECHHBIEC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIEPUPOBATH ITOHATUIMMU:
TOXJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUE, YPaBHCHUE, HEPABEHCTBO,
CUCTEMAa YPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIlaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pElIaThb YPABHEHMS, HEPABCHCTBA U
CUCTEMBI C I1apaMEeTPOM; IIPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CUCTEMBbI
JUIA PELICHHsT MaTeMaTHYeCKUX 3ajad M 3aJad M3 pasziIuuHbIX objacteit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMSI, 4YETHOCTh (YHKLHUH,
HEPUOJIMYHOCTh (PYHKIMHM, OIPAaHUYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
byHKLIMH, 3KCTpeMyM (YHKIMH, HauOoJblIee W HAUMEHbLIee 3HAYCHMS
(GyHKIMU Ha MPOMEXKYTKe, HelpepbiBHAS (DYHKIMSA, acCUMITOTHI rpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOM, TmepBooOpa3Has, OIpeIeIEHHbIN
UHTETpalT, YMEHHE HAXOIUTh AaCUMOTOTHI Tpadpuka (GYHKIUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
GbyHKUUH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh TMPOU3BOJHBIE JIEMEHTApHBIX (YHKLIMH; YMEHHE HCIOJIb30BaTh
IPOM3BOJHYIO JUIsI MCCIelOoBaHUA (DYHKIMI, HAaXOQUTh HaumOONIbLIME U
HalMEHbIIME 3HaueHus (QYHKUMNA; CTPOUTh TIpa@UKd MHOTOWIEHOB C
UCIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
MIPOM3BOJHYIO JUISl HAXOXKJIEHUS HAWIY4YLIEro pelieHUs B MPUKIAJIHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
wiomaad U o0bEMBI PUIYp € MOMOIIBIO MHTETpalia; MPUBOAUTH PUMEPHI
MaTeMaTHYECKOr0 MOJEIMPOBaHUsl C MOMOIIBI0 U depeHInaTbHbIX
YpaBHEHUNU

YMeHue onepupoBaTh MOHATUAMU: TpapuK QYHKIMH, oOpaTHas (YHKIIHS,
KOMIO3UIMSA (QYHKUMH, JMHEWHas QYHKIM, KBaapaTHuHas (QYyHKIUS,
panvoHanmbHass (QYHKIWS, CTerneHHas (YHKIHS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMH, IOKa3aTellbHas U
jgorapupmuueckass (QYHKIHMU; YMEHHE CTPOUTh TpauKH H3Y4EHHBIX
(GyHKIMH, BBIIOIHATH NMpeoOpazoBaHus rpaduKoB (QYHKIIHMA, UCIIOIB30BaTh
rpaduKy Ui U3y4YEeHHUs MPOLIECCOB U 3aBUCHUMOCTEH, NIPU peIleHUH 3aaady
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHON KHU3HH, BBIPAKAThH
dbopMyTaMu 3aBHCHMOCTH MEXIY BEITHUYWHAMH; HCIIOJE30BaTh CBONCTBA H
rpadpuku QyHKUMHA A7 pelieHHusl ypaBHEHUH, HEpaBEHCTB U 3ajady C
napamMeTpamMu; HW300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXKECTBA
peleHnii ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMmenne pfimiatb TCEKCTOBBIC 3aJadyd pa3HbIX THUIIOB (B TOM 4YHUCJIE Ha




NPOIEHTHI, JOJM ¥ YacTH, Ha JBHXKEHHE, padoTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YNpaBICHUS JIMYHBIMA U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl 1O YCJIOBHMIO 3a/layd, HCCIEN0BAaTh IIOJYyYEHHOE pEIIEeHUuE U
OLICHMBATh MPABIOMNOJOOHOCTh PE3Yy/lbTaTOB; YMEHHE MOJAEIUPOBATH
peasibHblEe CHUTYallMM Ha $S3bIKE MaTEMaTHKH; COCTaBJISATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  WCIOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYUEHHBIN pe3ysbTar

VYMeHHe omepupoBaTh MOHATHIMHU: CpeiHee apudmerndyeckoe, MeIuaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHHUsS, pa3Max, AMCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
uHpOpMaLIKIO, TPEACTABICHHYI0 B TAaOMUIaX, Ha AMarpammax, rpadukax,
OTPaKAIONIYI0 CBOWCTBA PEAJbHBIX IMPOLECCOB U SIBICHUM; MPEICTABISATH
UHQOpMAIMIO C TOMOLIbIO TAaONWI] W JAWarpamM; HCCIeIO0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHCIE C IPUMEHEHHEM TIpapHuyecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; Ipa)MuecKy MCCIe0BaTh COBMECTHBIC
HaOJIIOICHNS C TOMOIIBIO JMarpaMM pacCenBaHUs M JIMHEHHOM perpeccuu

YMeHue oneprupoBaTh IOHATUSAMM: CIIyYalHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTb C MCIIOJIb30BAaHMEM TIpaUUEecKUX METOJIOB; IHPUMEHSAThH
GopMyNbl CIIOKEHUST M YMHOXEHHS BEpOATHOCTEH, (QopMmyily IOIHOM
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHME ONepupoOBaTh
MOHATUSAMM:  ClIlydaiiHas  BEIWYMHA, PACIPEICICHUE BEPOSTHOCTEM,
MaTE€MaTU4YeCKoe OKHMJIAaHHWE, IUCIEPCUS M CTaHAAPTHOE OTKIIOHEHHE
CIy4ailHOM  BeJIMYMHBI, (QYHKUMHM pacnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTENIbHOIO U HOPMAJIBHOIO PAaCIpEACICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACIICHUN Ul PELICHUs 3a1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIINX YHUCE, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHMI; YMEHUE PUBOIUTH MPUMEPHI ITPOSBICHUS 3aKOHA OOJIBIINX
qucen B HPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEPUPOBAThH
MOHATUSAMH: COYETaHUE, IEPECTAHOBKA, YHCIO COYETAHHWH, YHUCIO
nepectaHoBok; OuHOM HblOoTOHA; yMmMeHHE NpPUMEHSTh KOMOMHATOPHbBIE
GakThl W pacCcyXIeHus A pelleHHs 3a7ad; OLEHUBATh BEPOSTHOCTH
peaibHbIX  COOBITHI;  COCTaBIATH  BEpPOSITHOCTHYIO  MOJENIb U
UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3ynbTaT

YMmenne ONCprupoOBaThH IIOHATUAMMU: TOYKa, mnmpsmasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yIJa, TUIOCKUN yroJi, IBYTPAHHBII
YIOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAOIIMECS MPAMbIC, NapaUIETbHOCTh U
NEPNCHAUKYIIAPHOCTb NPAMBIX U HHOCKOCTeﬁ, yYroJj MExay NpAMbIMH, YI'OJI
MEXIY NPSAMON U IIIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSHUE OT
TOYKU J10 IUIOCKOCTH, PACCTOSHHME MEXAY IPSIMBIMHU, PACCTOSHHUE MEXKIY
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IJIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh MpPH PEIICHUH 3a/1ady H3Yy4YECHHbIE
GbakThl U TeopeMbl IJIAaHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKpYXKAaIoIIero MHpa; CTPOUTHh MAaTeMaTH4YEeCKHE MOJENIU C TOMOIIbBIO
r€OMETPUYECKUX TMOHSITUA M BEJIMYMH, pElIaTh CBS3aHHbIE C HHUMH
MPAKTUYECKHE 3a/1a4H

YMeHue omnepupoBaTh MOHATUSMH: IUIOWAnb (GUIypbl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, NPABWIbHBII MHOTOTPaHHHUK, CEUYCHHWE MHOTOTPAaHHHUKA,
Ky0, Napajulenenunesn, NpU3Ma, OUpamMHuIa, (GUIypa U TOBEPXHOCTD
BpaIlleHNs], LWIMHIP, KOHYyC, Iap, cdepa, IUIOMAAb cepsl, IUIONIaIb
HOBEPXHOCTU THPAaMUIBI, TPHU3MBI, KOHyca, LWIMHApA, 00BEM KyOa,
OPSAMOYTOJIBHOTO TapaJyIeNienuIea, MUPaMUAIbl, MPU3MbI, HWIHHIPA,
KOHyCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHUs KOHyca M LWJIMHIPA,
napajulelbHble OCH WM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacamomascs chepbl, IUIMHApPA, KOHYCa; YMEHHE CTPOUTb CEUYCHUE
MHOTOTPaHHHKA, HM300pa)kaTh MHOTOTPAaHHUKH, (UTYpHl U TOBEPXHOCTH
BpAIIEHUsI, UX CEYCHUS, B TOM YHUCIE C IIOMOIIBIO IJIEKTPOHHBIX CPE/ICTB;
yMEHHE TPHMEHITH CBOWCTBA T€OMETPHUYECKHX (HUTYp, CaMOCTOSTEIBHO
(GOpMyIHpPOBaTH ONpPEAETICHUS N3y4aeMbIX (HUTyp, BBIABUTATH TUIIOTE3BI O
CBOMCTBaX M TNPHU3HAKAX TI€OMETPUYECKUX (uUryp, 0OOCHOBHIBATHIIIH
ONpoBepraTh MX; YMEHHE TPOBOAWTH KiIAacCHPUKAIUIO GUTYyp IO
pPa3IMYHBIM TPU3HAKaM, BBINOJHATE HEOOXOAWMBIC JIOTIOJIHUTEIHHBIE
MOCTPOCHHS

YMeHue onepupoBaTh MOHSATUSIMH: JBHXKEHHE B  IPOCTPAHCTBE,
napajuleNbHBI MEPEeHOC, CUMMETpPHUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOMO00MS, TMOA00HBIE (QUTYPBI, YMEHUE
pacro3HaBaTh paBHbIE U MOAO0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKHE OTHOIICHUS NpU
pemiCHUN 3aaa4d, HaXOAWUTb T'COMCTPHUYCCKUC BCIWYMUHBI (JIJ'II/IHa, yroi,
101 b, 00BEM) IPU PELLICHUN 33]a4 U3 JPYTUX y4EOHbIX MIPEIMETOB U U3
peabHOM JKM3HHU; YMEHUE BBIUUCISATH T€OMETPUUYECKUE BEIMYUHBI (IUIHHA,
yroj, Miouaas, 00bEM, IUIOMIAJL MOBEPXHOCTH), MCIOJB3Ysl H3y4YEeHHBIE
dbopMynbl ¥ METOABl, B TOM YHUCIE: IUIOMAAb MOBEPXHOCTH MHPAMUJIBI,
OpU3Mbl, KOHyca, LMIUHApA, Iulomaas cdepbl; 00béM  KyOa,
NpAMOYTOJIbHOI'0 mHapajuiCCnuicaa, nupamMuabl, MIpU3Mbl, LTUIWHApPA,
KOHYCa, Il1apa; yMEHUE HAXOIUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX PUTYP

YMeHue onepupoBaTh NOHATHUAMHU: MPSMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJAMHATBl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joKEHUE BeKTopa Mo 0Oaswucy,
CKaJsIpHOE TPOM3BEACHHME, BEKTOPHOE IPOU3BEIECHUE, YTOJI MEXIY
BEKTOpPAMHM; YMEHHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METOA JUIs
pellIeHns TeOMeTPUUYECKUX 3a4a4 U 33/1a4 APYTUX y4eOHBIX IPEIMETOB
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YMenue BLI6I/IpaTL I'IOI[XOI[SIIJ_[I/II\/'I MCTOJ IJId pCHICHUSA 3aaa4u; ITIOHUMAHUC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MNPHUPOAHBIX U 06H1€CTBGHHI)IX




MPOLIECCOB U SIBJICHUWH; YyMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH



HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI' 1O MATEMATHUKE
IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
Kon
1 Yucna u BIYUCICHUSA
1.1  HarypanbHble u nensle yncia. [I[pu3Haku 1eIMMOCTH LEIbIX YHCET
12 Panmonanbhple  uncna. OOBIKHOBEHHbIE U JIECSATHYHBIE JpOOU, IPOLEHTBHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmerndeckuil KOpeHb HaTypajlbHOU creneHu. [leiicTBust ¢ apumMeTH4ecKuMu
' KOPHSIMU HAaTypaJIbHOW CTENEeHU
14 Crenenp ¢ wnenbiM mokazareneM. CTENeHb € palMOHAIBHBIM IOKA3aTelIeM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudwm uuncna. JlecsTuunble 1 HATYpalIbHbIE JOTapUPMBbI
JelicTBUuTenbHble uKchaa. ApupMeTHYECKHe ONepaluud ¢ JAeHCTBUTEIbHBIMU
1.7  gucnamu. [IpubmmkE€HHBIC BRIYUCICHHS, TPABUJIa OKPYTIICHUS, TPUKUIKA M OLECHKA
pe3yibTaTa BBIYACICHUN
1.8  IIpeoGpa3oBaHue BbIpaKeHUI
1.9  KowmruiekcHble yncia
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1  llensie u qpoOHO-paIMOHATLHBIC YPABHEHUS
2.2  VppaunoHaibHbIC ypaBHEHHUS
2.3  Tpuronomerpudeckue ypaBHEHUS
2.4 Tloka3arenbHble U JlorapuMudyeckue ypaBHEHUs
2.5  llensie u qpoOHO-panMOHATFHBIC HEPABEHCTBA
2.6  VppanmoHanbHBIE HEPABEHCTBA
2.7  Tloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8  Tpuronomerpuveckrue HEpaBEeHCTBA
2.9  CucteMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10  YpaBHEHHUs, HEPABEHCTBA M CUCTEMBI C TTApaMETpaMu
2.11 Marpuua cuctemsl JIMHEHHBIX ypaBHeHUN. OnpenennTelb MaTpHUIIbl
3 OyHKIMH U TpaduKu
31 OyHkius, crnocodbl 3amganus ¢yHkuuu. ['padux ¢yHkumu. BzaumHo oOpartHble
' ¢ynkuuu. YétHele u Heu€THBIe GyHKUMU. [lepuoauueckue GyHKIUHN
OO6nacTh ompeneiaeHuss U MHOXeCTBO 3HaueHMi ¢GyHkuuu. Hymu dynkuumm.
3.2  IIpomMeXyTKM 3HAaKONOCTOSHCTBA. IIpOMEXyTKHM  MOHOTOHHOCTH  (DYHKIIHH.

MaKCI/IMyMLI U MHUHHUMYMBEIL CPYHKI_[I/II/I HaubGonblllee W HauMeEHbIIIEe 3HAYCHUE




(GYHKIMN Ha TPOMEXKYTKE

CrenenHass (QyHKUMS C HaTypaJdbHbIM M LENbIM IOKa3ateseM. EE& cBoiicTBau

3.3 . .
rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHU
3.4  Tpuronomerpuueckue GyHKLIUHU, UX CBOMCTBA U rpaduku
3.5  IlokazarenbHas u jorapudmudeckas yHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Toukn paspsiBa. AcumnTotel rpadukoB ¢yHkuuid. CBoiictBa  (QyHKIMA,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHHUs IIOCIIEN0BATEIHHOCTEN
3.8  Apudmernyeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOLEHTOB
4 Hauana maremaTudeckoro ananusa
4.1  IlpouwsBognas pynkmuu. [[pon3BoiHBIE 3JIEMEHTAPHBIX (PYHKITUH
[IpumeHeHne TPOU3BOAHON K HCCIEIOBAHUIO (YHKIHMA HAa MOHOTOHHOCTh U
4.2  sxctpemyMmbl. HaxoxkeHre HanOONbIIETO M HAMMEHBINEro 3Ha4eHUsT (DYHKIMH Ha
OTpe3Ke
4.3  TlepBooOpa3Has. MHTerpan
5 MHoskecTBa U JIOTUKA
5.1  MmuoxecTBo, onepaiuu HaJ MHOKecTBaMHu. [narpammsl Ditnepa — Benna
5.2  Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1  OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTHOCTB
6.3  KomOuHaropuka
7 I'eomerpus
7.1  ®urypsl Ha INIOCKOCTH
7.2  TlpsiMbIe ¥ MJIOCKOCTH B TIPOCTPAHCTBE
7.3~ MHOrorpaHHuKH
7.4  Tena v NOBEpXHOCTHU BpalllEHUS
7.5  KoopauHatsl U BEKTOPHI
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