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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6azoBoro ypoBHs ansi oOydaromuxcs 10 —11 kmaccoB paszpaboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOIO  00pa30BaTENILHOTO  CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl 0OOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKa» 0Aa30BOr0 YPOBHS SIBISETCS
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoJyibl. Kypc mnpenHasHaueH 1isi (GOpMHpPOBaHUS y OOYyYarolMXCS
CTaTUCTUYECKOM KYJbTYpbl M TIOHMMAaHHS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIy4alHBIX COOBITHM, BEIUYUH U
npoueccos. Ilpu u3ydeHum kypca oO0OramaroTcs MNPEACTABICHUS YYalllUuXcCs O
METO/IaX MUCCIEAOBAHMS U3MEHUYUBOTO MUPA, PA3BUBAETCS IOHUMAHUE 3HAUUMOCTHU
YU OOIIHOCTM MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW 4YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUWE 3HAHWMW, MMOJTYyYECHHBIX MPU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMUMHAX M B3aMMOCBS3SX MEXKJIYy HUMH Ha BAXKHBIX IPUMEpaAx, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIErO MUPA.

B cooTBeTcTBHM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEH IIKOJbI Ha 0a30BOM YPOBHE BBIJICIICHBI
CIIEyIOIlME OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydaliHble COOBITHA W
BEPOSATHOCTUY, «CydailHble BEJIMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acth Kypca 3aHMMAaeT HM3y4eHUE TIE€OMETPUYECKOr0 U
OMHOMMAIILHOTO PACIPEICIICHU ¥ 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPEICTICHUSIMHU.

Copepxxanne nuHuM «CioydaliHble COOBITHSI W BEPOSITHOCTU»  CITY>KHUT
OCHOBOM JjIs1 (hOPMHUPOBAHMS TPEJICTABICHUNA O paclpelieIeHUU BEpOSITHOCTEH
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, @ TAaK)K€ 3Ta JIMHUS HEOOXOJMMa Kak
0aza I W3ydeHHs] 3aKOHAa OONbIIUX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIErO0 B TMpHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dbopmammzaruio. CaMm 3aK0H OONBIIMX YHMCEN MPEAaracTcsi B 03HAKOMUTEIHHOU
dbopMe ¢ MUHIMAJIbHBIM HCITOJIb30BAHHEM MaTEMaTHIECKOTO (hopMaInu3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYalHBIMH  BCIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QYyHKIMA. OCHOBHOEC BHUMAaHUE YICISACTCS
MOKAa3aTeIbHOMY W HOPMAJILHOMY pacIpeleCHHsIM, TIPH 3TOM IPEIroiaraeTcs
O3HAKOMUTEIIFHOE W3yYeHHe marepuana 0e3 I0Ka3aTeNbCTB MPUMEHSIEMbIX
(bhakxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YacCOB.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBieHne JaHHBIX C MOMOIIbi0 TaOnui u jguarpamMm. Cpennee
apu(pMeTuyecKoe, MeIHaHa, HauOoJblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITHS (MCX0Jbl). BeposSTHOCTH ClydaitHOTO COOBITHSA. BauM30CcTh 4acTOTHI M
BEPOATHOCTH  coObITUH.  CrnywaliHple  ONBITBI C  PAaBHOBO3MOXXHBIMHU
AIIEMEHTapHBIMU  COOBITUSIMU.  BeposTHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHNE, MPOTUBOIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO Ciy4alHOTrO
sKkcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomMOunatopnoe npaBuino ymHoxkeHwus. [lepecranoBku u dakropuan. Yucimo
couetanuit. Tpeyronbuuk Ilackana. @opmyna Ounoma HproToHa.

buHapHBbIil ciydaiiHbIi ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyIu.

CnyuaiiHass  BenuuuHa. Pacnpenenenue  BepodTHocTen.  [uarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMHMAIILHOE.



11 KJJIACC

UucnoBble  XapaKTEPUCTHKHA  CIYYaWHBIX  BEJIMYUH: MATEMAaTHYECKOE
OXXHMJAHUE, JHUCHEPCUS U CTAaHAAPTHOE OTKIOHEeHue. IIpumepsl npuMeHeHus
MaTeMaTUYECKOTO OXKUJAHUS, B TOM YHUCIE B 3aJa4aX M3 MOBCEIHEBHOW JKHU3HHU.
Matematuyeckoe oxugaHue OMHAPHOW Cly4yaliHOU BelWYuHBI. MaTeMaTtudyeckoe
OKMJIAHUE CYMMBI CIy4allHBIX BEJIMYMH. MareMaTH4eCcKOe OXHIAHUE U
JTUCTIEPCHS TEOMETPUIECKOTO 1 OMHOMUAITLHOTO PACTIPEICIICHHM.

3akoH OOJBIIMX 4YUCET MU €ro pojib B HAyKe, MPUPOAE U OOIIECTBE.
Bb160pOoYHBIN METO/T HCCIIEAOBAHU.

[IpuMepbl HENpPEpPBIBHBIX CIy4aWHbIX BenuuuH. [loHATHME O TIOTHOCTH
pacrnpeneneHus. 3a1aun, IPUBOASIIME K HOPMaJbHOMY pactpeneneHuto. [lonarue
0 HOPMAaJIbHOM pPacCIpeaeICHNUH.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl yueOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yrTCS:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKOMN MO3UIMK 00YUaIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOTO YJI€Ha POCCHUUCKOrOo OOIIEeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aUMOJICMCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C WX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MPONIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaT€MaTUYECKOW IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTMKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax

SKOHOMUKH.
JlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

C(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, JSTHUYECKOrO  IOBEJEHUS,
CBS3aHHOI'O C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAYKH U JAESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOWYMBOrO OyayILEro.



IcTeTHYEeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEeMaTH4YECKHX
3aKOHOMEPHOCTE, 0O0BEKTOB, 3ajad, pELICHUH, pacCyXJIeHU;
BOCIPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pasa KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOEC INMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSATEIbHOCTBIO.

TpynoBoe BocninTanue:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM IIEHHOCTU TPYIOIIO0HUS; UHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeit npodeccud W pean30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA MPOTSIKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJIOTHYCCKON KYJIbTYpbl, IOHHMAHHEM BIIHSHUS
COIIMAJIbHO-IKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON U COIMATBHOM
Cpelbl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa OSKOJOTUYECKHX MpooJieM;
OpUEHTallel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM JJIS pelieHus 3ajaad B
00JIaCTH  OKpY’)Karomel cpeanl, IUTAaHUPOBAHMS ITOCTYIIKOB U OICHKH WX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOMIEH CPEJIbl.

LleHHOCTH HAYYHOI0 MIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeJIOBEUYECKOW AEATEIBHOCTH, STaloB ¢
pa3BUTHS M 3HAYUMOCTH JJISI PA3BHTHs I[MBUIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOro MpeameTa
«Maremartukay XapaKTepU3yrTCs OBJIAZICHUEM YHUBEPCAIBHBIMU



NO3HABAMEILHBIMU  OCUCMBUAMU,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0eucmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuusepcanvnvie  no3nasamenvuvie  Oeticmeus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYXCalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCC1e008ameNbCKUX onepayull, yMeHut pabomamso ¢ uHgopmayueti).

ba3oBble jornueckue AecTBUS:

e BBISBIAITh U XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKK MAaTEMAaTHUUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAYy MOHATUSAMU; (POPMYIUPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYIIECTBEHHBIA  MPHU3HAK
KJIacCU(pUKALMK, OCHOBAHUA AJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
MPOBOJANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIUpOBaTE U  MPeoOPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTpHUIIATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBISBIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoOTUBOpEeUrss B (akTax, AaHHBIX, HAOIIOJCHUSIX W YTBEPXKICHUSX;
npeiaratb ~ KpUTEpUM Uil BBISIBJICHUS ~ 3aKOHOMEPHOCTENM U
IIPOTUBOPEUHNIL;

e JI€NIaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKIAEHUN (MpsIMbIE U OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIHUIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh cHoco0 pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BBIOUpATh HauboIee MOAXOASIIMN ¢ Yy4ETOM
CaMOCTOATENILHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckue A1eMCTBUS:

e HCIOJIb30BAaTh BOMPOCHI KaK HMCCJIENOBATEIILCKUN MHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIemy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHUI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIEHO CILJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, POIIECCaAMU;



CaMOCTOSITENIbHO (POpMYIHpPOBaTh 0OOOIIECHHS U BBIBOJBI IO pe3yIbTaTaM
NPOBEAEHHOTO HAOMIONEHUs, UCCIEIOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

IPOTHO3UPOBATh BO3MOXHOE DPa3BUTHE Ipollecca, a TaKkKe BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

2)

BBISIBJIITH JAepUIUTH MHPOPMAINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIs PELICHUS 3a]1a4H;
BbIOMpaTh ~ MHGOpPMALMI0 W3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (GOPM MPECTaBICHHUS,
CTPYKTYpUPOBaTh WHGOPMAITUIO, TPEACTABIATh €€ B pa3InYHBIX Qopmax,
WLTIOCTPUPOBATH TpapuuecKH;
OLICHUBATH HaJEXKHOCTD uH(popMaluu 10 CaMOCTOSITEIIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie  KomMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUATOUUXCSL.
OO01menue:

BOCIPUHUMATh M  (OPMYJIUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSICHEHHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATh IT0JYyYEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJEHHs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE Ha MOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHanora, oOHapyuBaTh pa3jiMyue U CXOJCTBO MO3MIIMHA; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4vecTBo:

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHUBUyaIbHON PabOThI MPY PEIICHUH YUEOHBIX 3a71a4; TPUHUMATH 11eJTh
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pactpeensaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,



OLICHHWBATh KAa4e€CTBO CBOErO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUAM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie  pecynamueHbie Oelicmaus, obecneyusarom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTaBIISATH ILJIaH, aJITOPUTM PEIICHUS 3a/1a4l, BIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHOM pedieKcu Kak OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTara peleHusl MaTEMAaTHYECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSTH
MPUYUHBI JTIOCTWKECHHSI WIM HEIOCTHKEHHS PE3yJIbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

UutaTh ¥ CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBaTh  MOHATHSMHU:  CpeAHEe  apupMeTHUYecKoe,  MeauaHa,
HanOoJIblIee, HAMMEHbBIIIEE 3HAYEHHE, pa3MaX MacCUBa YMCIOBBIX JAHHBIX.

OnepupoBaTh MOHATHUSMU: CIyYalHBIM SKCIEPUMEHT (OIBIT) U CiIy4dailHOe
COOBITHE, DJIEMEHTapHOE COOBITHE (3JIEMEHTApPHBIN HMCXO0]) CIIy4alHOTO OIIbITa;
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITHSIMH,
HaXOJUTh W CPAaBHUBATh BEPOSTHOCTU COOBITUA B HU3YUYEHHBIX CIyYalHBIX
DKCIEPUMEHTAX.

Haxomute u ¢opMynmupoBaTth COOBITHUS: TIEpeceueHne U OOBEIMHECHHE
JAHHBIX ~ COOBITMH, COOBITHE, TPOTUBOMOJIOKHOE  JIAHHOMY  COOBITHIO;
MOJI30BAThCS AUAarpaMmaMu Oisepa u GpopMyIsioN CII0KEHHUs] BEpPOSATHOCTEH MpHU
peLIeHNH 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHas BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS,
HaxOJWUTb BEPOATHOCTH C IOMOIIBIO MPABWIA YMHOKEHHUS, C IIOMOLIBIO JEpPEBa
CJIy4allHOTO OIBITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPHU PEILICHUH 3a]1a4.



OnepupoBaTh MOHSATUSMU: HUCHBITAHUE, HE3ABUCUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, yCHeX W HeyJdada; HaXOAUTh BEPOSTHOCTH COOBITUI B CEPHUH
HE3aBUCUMBIX UCIBITAHUMN JI0 MIEPBOTO YCIEeXa; HAXOAUTh BEPOATHOCTH COOBITHUI B
CepHM UCTIIbITaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CIy4yallHasT  BEJIMYMHA,  PaCIpEIEIICHUE
BEPOSATHOCTEN, TarpaMMa pacrpeIeICHus.

11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAUYEHUH  CIy4yalHOM  BEJIMYMHBI 1O
pacrpeeNIEHAI0 WIN C TIOMOIIBIO JUarpaMM.

OrnepupoBaTh MOHITUEM MATEMATUYECKOTO 0KUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXKHUAAHWUE CIIYYaHOW BEIWYMHBI HAXOIUTh
MaTeMaTHYECKOE 0KUIAAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

HmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINX YHCEIL.

HNmMeTh npencraBiieHuEe 0 HOPMaJIbHOM PacCIIpeIeICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo uacoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| [IpencraBieHue JaHHBIX U ONKCATENbHAS 4 bubmuoreka [JOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CnyyaiiHbIe OIIBITHI M CIIy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnmnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
3 Orneparuy HaJy COOBITHSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEH https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HBITa ¢o 151[ ia IIOJIHOU 6 bubnmorexa LOK
i » DOPMY § hitps:/m.eds00.ru/e0b7bOf1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
bu6mmoreka [IOK
4
> DIEMEHTBI KOMOHHATOPHKH hitps://m.eds00.ru/e0b7bOf 1
6 CepuH ociie 10BaTEIbHBIX UCIIBITAHUN 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
7 CryyaliHble BEIMYUHEI U pACIIPEAEICHUS 6 bubmmnorexa [IOK
i pactipea https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
8 0600 % 5
ODTIEHIE 1 CHCTEMATHSAIHA SHAHHMH https:/m.eds00.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KouunyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM ungpoBbie
Ne n/m P Konrpoububle IIpakTHyeckue (uubp )
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| MareMatuueckoe 0KHIaHue CITydYailHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcus ¥ CTaHAAPTHOE OTKIIOHEHUE 4 | bubnunoreka [JOK
CIIy4alHOM BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3 0 3 1
AKOH DOTIBIIIX HUCET https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE c1yyaliHbIE BETMYUHBI ) bubnnoreka [JOK
(pacripenereHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMAILHOC paCTpEACTCHIA https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 00o0IEHNE U 19 ) bu6mmorexa [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC
Koxa .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o0mero 00pa3oBaHus
pe3yJbTarta
6 Teopust BeposTHOCTEN U CTATHCTUKA
6.1 YuraTh U CTPOUTH TAOIHUIIBI U IUATPAMMBI
OnepupoBarh TOHATHSAMU: CpeiHee apudmMeTHyeckoe, MeIuaHa,
6.2 HauOospllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacCHBa YMCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMU: CIY4YaWHbBI 3KCHOEPUMEHT (OMBIT) U
Clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
6.3 CIIy4alHOTO  OIBITA;  HAaXOJIUThb  BEPOSATHOCTM B  ONBITax C
PaBHOBO3MOKHBIMHU CIIyYallHBIMM COOBITHSMHU, HaXOJUTh U CPaBHUBAThH
BEPOSITHOCTH COOBITUI B M3YyYEHHBIX CIyYalHBIX IKCTIEPUMEHTaX
Haxomute ¥ ¢opmynmupoBaTh COOBITHS: TepecedeHre W OOBbeIUHEHHE
64 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
. MONIb30BAThCS  AMarpaMMamMu  DJijiepa W (QOPMYNIOH  CIOXKCHHS
BEPOSATHOCTEH MpH peLIeHUH 3a7a4
OnepupoBaTh TMOHATHSAMHU: YCJIOBHAasi BEPOSTHOCTb, HE3aBHCHUMBIC
6.5 COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO MpaBUJIa YMHOXKEHHS, C
MMOMOIIBIO JE€PEBA CIYYANHOIO OIbITA
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATUSAMH: UCTIBITAHWE, HE3aBUCUMBIE UCIIBITAHHS, CEPHUS
6.7 UCTBITAaHUH, yCTIeX M HeyAauya; HaXOAUTh BEPOSATHOCTH COOBITHII B cepuu
' HE3aBUCHMBIX HCIBITAaHUHA IO MEPBOTO yCIeXa, HaXOAUTh BEPOSTHOCTH
COOBITHH B cepuu UcnbITaHuil bepHysnu
. OnepupoBaTh TMOHATUSAMH: CllydailHas BeJIMYMHA, paclpeneieHue

BEPOATHOCTEH, AUarpaMma pacipesesIeHus

11 KUIACC



Ko IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOSTHOCTEHN U CTATHUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUN  CIIy4YalHOW  BEJIUYMHBI
' pacrpeiesIeHUIO WIH C MIOMOIIIbIO AUarpaMm
OnepupoBarh TMOHSITHEM MAaTEMaTHYECKOTO OXHJIAHHS, MPUBOJIUTH
- IpUMEpbl  TOTO, KaKk [MPUMEHSEeTCS MaTeMaTU4YecKoe OXHUJAaHue
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXXHJIAHHE 110
JTAHHOMY paclpe/esIeHUIO
5.3 Nwmets npeacTaBiieHne o 3aK0HE OOBIINX YHCET
54 Nwmets npeacTaBiieHre 0 HOpMaabHOM pacrpeeieHuu

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KXAHUSA

10 KVIACC

K IIpoBepsiemMblii 31eMeHT coepKaHUSA
on

6 Teopus BEpOsSTHOCTEN U CTATHCTHKA
[IpencraBieHre JaHHBIX C  TOMOINBIO  TaOMWI[ ®  JHArpaMM.
6.1 apudmernueckoe, MeauaHa, HauOoyblllee W HaUMEHbIIEe 3HAUCHUS,

AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUC YN CIOBBIX Ha60pOB

6.2

6.3

CrnyuyaiiHble SKCHEpUMEHTHI (ONBITHI) U CIydallHble COOBITHUSA. JJEeMEHTapHbIE
coObITHs (Mcxofbl). BepostHOCTh ciywaiiHOro coObITHs. bim3ocTs yacToThl U
BEPOATHOCTH cOOBITUH. CiydaifHble ONBITHl C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITHSIMH.  BeposTHOCTM  COOBITUMI B ONBITaX €  PaBHOBO3MOXKHBIMHU

AJI€MEHTapPHBIMUA COOBITUSIMHU

Oneparuu  Haag COOBITUAMH: TEpeceYeHue, OOBEAMHEHHE, TPOTHBOTIOIOKHBIC

coObITHs. [lnarpammbl Ditnepa. @opmyiia ClIoKEeHUs] BEpOATHOCTEH

6.4

6.5

VYcioBHas  BEPOATHOCTh. YMHOXKEHUE BEpOsITHOCTEW. JlepeBo  ciiydailHOro

skcniepuMmenTa. dopmyna moHoN BeposiTHOCTH. HezaBucnumbie COOBITHS

KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxtopuan. Ywucio



coueranuid. TpeyronpHuk [lackansa. @opmymna 6mHOMa HhtoTOHA

6.6

bunapublli cllydaifHBId ONBIT (KMCHBITAaHUE), yclex H Heymada. HesaBucumbie
ucnbiTanus. Cepust HE3aBUCUMBIX HCHOBITAaHUM 110 TmiepBoro ycmexa. Cepust

HE3aBHCHMBIX MCITBLITAHUN BepHy.]'IJ'II/I

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOcTel. [[uarpamMmma pacnpenesneHus.

[Ipumepsl pacnpesiesieHnii, B TOM YHCIIE TE€OMETPUUECKOE U ONHOMUAIbHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeopI/m BepOHTHOCTeﬁ H CTaTUCTHUKA

5.1

5.2

YuciioBble XapaKTEpUCTUKH CIyYalHbIX BEJIMYMH: MAaTEMaTUYECKOE OKUJIaHUE,
JIUCTIEPCUSI U CTAHJAPTHOE OTKJIOHEHUE. [Iprumepsl NPUMEHEHUsI MAaTEMATHYECKOIO
0XKMJIaHMsI, B TOM YHCIE B 337a4ax U3 IOBCEJHEBHOM >XM3HU. MaTtemaTuueckoe
OXXHJlaHue OWHAPHOM CIy4ailHOM BENMMYMHBI. MaTeMaTH4YecKOoe OXXKHIAHHE CYMMBbI
CIIy4alHbIX BEIMYMH. MaremMaTu4ecKoe OKHUJAHUE U JAUCIEPCUS T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaesIeHIH

3akoH OOJBIIMX YUCENl M €ro posib B Hayke, Mpupoje U obiiectBe. BbriOopouHblit

METO/I UCCIIENOBAHUI

53

[TpuMepbl  HeNpephIBHBIX  CAy4alHBIX BelMMYMH. [loHATHE O IJIOTHOCTH
pacrnpeneneHus. 3aaayun, IpUBOASIIUE K HOPpMaIbHOMY pacnpeneneHuto. [lonsrue o

HOPMAaJIbHOM pacmpeieICHu!

IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon

IIpoBepsiemble TpeOOBaHUSA K PeAMETHBIM pPe3y/JbTATaM OCBOCHUS

NPOBEPsIeMOr0  OCHOBHOI 00pa3oBaTeIbHOM NIPOrpPaMMBbI CPeHero 001ero

TpedOBaHUs o0pa3oBaHus

Binanenne Meromamu  10Ka3aTelbCTB, QJITOPUTMAaMM pELIEHUs 3a7ady;
yMeHue (GopMyJIMpOBaTh U OINEPUPOBATH TMOHATHAMM: ONpEAeTICHHUE,
aKCHOMa, TeopeMa, CIEJACTBHE, CBOMCTBO, IPHU3HAK, JI0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYIIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpOBAThH
oOpaTHOE€ M NPOTHUBOMOJOXKHOE YTBEPXKJIEHUE, MPHUBOJIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HUCIOJB30BaTh METOJ  MaTEeMaTH4YECKOM HWHIYKLUU;



IPOBOJUTH JI0KA3aTENIbHBIE PACCYXICHUS NPU PELICHUU 3a]ad, OLICHUBAThH
JOTUYECKYI0O  NPAaBWIBHOCTh  PACCYXICHWH; yMEHHE  ONEepHpOBATH
HOHSATHUSAMHU: MHOXKECTBO, ITOJMHOXKECTBO, ONEpAllMU HaJ MHOXECTBAMU;
yYMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapaT Ui OIMHCAHUS
pEaNbHBIX IPOLECCOB M SBJICHUH M NPH PEIICHUU 3aJad, B TOM YHCIE W3
JIPYruxX Yy4eOHBIX NPEAMETOB; YMEHHE OIEpPHpPOBATH MOHATHAMH: Tpad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a/JaBaTh U
ONHUCHIBATh Tpadbl Pa3IUYHBIMHU CIIOCOOAMHU; HCIIOJIB30BaTh Tpadbl MpH
peLIeHNH 3a1a4

YMeHue onepupoBaTh IMOHATUSMHU: HATypalbHOE YHUCIO, LEI0e YHUCIIO,
CTENEHb C LIEJIBIM IOKa3aTeliIeM, KOPEHb HATYPaJbHOM CTENEHH, CTENEHDb C
paloHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JAEUCTBUTEIbHBIM IOKA3aTENIEM,
jgorapuM yHcia, CUHYC, KOCHHYC M TAaHICHC NPOHM3BOJBHOIO YHCIIA,
OCTaTOK [0 MOJYJIIO, PAlUOHAIBHOE YHUCIO, HPPALUOHAIBHOE YHUCIO,
MHO>KECTBA HATypaJbHbIX, LIETbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHHE HCIIOJIb30BaTh MPU3HAKH JIEJIMMOCTH, HAUMEHBIIUH OOmMi
JIenuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™ EBknuga npu
peIlIeHUHr 3a/lay; 3HAKOMCTBO C Pa3IMYHBIMH TMO3UIIMOHHBIMH CHCTEMaMU
CUMCIICHHS; YMEHUE BBINOIHIATH BBIYMCICHUE 3HAYCHUN U MpeoOpa3oBaHUs
BBIPQXCHUH CO CTCMCHSIMH W Jorapudmamu, MpeoOpa3oBaHHs IPOOHO-
palMOHANbHBIX  BBIPAKEHUM;  YMEHHE  ONEpPUpPOBaTb  IOHATUSIMHU:
MIOCJIEIOBATENBHOCTD, apupMeThdecKas MpOrpeccus, TIeoMeTpUuYecKast
nporpeccusi, OECKOHEYHO YyOBIBalOmIasi TEOMETpHUYECKas IPOTPEcCHs;
YMEHHE 3aJlaBaTh IIOCJIEI0BAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATHUAMHU: KOMILJIEKCHOE
YHUCJI0, CONPSDKEHHBIE KOMIUIEKCHBIE UHUCJA, MOIYJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass U  anreOpamdeckas), yMeThb
IPOU3BOIUTH apUPMETHUUECKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
IPUBOJIUTH NPUMEPHI UCIONb30BAHUSI KOMIUIEKCHBIX UHCEN; ONEpPUpPOBaTh
HNOHATUSMM:  MaTpuma 2x2 wu  3x3, omnpeAenuTenb  MaTpHIIbI,
TEOMETPUYECKHUNA CMBICIT OTIPEAEIUTEIS

YMeHHne onepupoBaTh IOHATHUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIE,
MOKa3aTelbHbIE, CTENEHHbIE, JOrapupMUUYECKUEe, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH ITOHATUSMU:
TOKAECTBO, TOXIECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPAaBEHCTBO,
CUCTEMa YpPaBHEHUW M HEPABEHCTB, pPaBHOCWIBHOCTb YPaBHEHHI,
HEPaBEHCTB U CUCTEM; YMEHHE PEIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C TOMOIIBIO PAa3JIMYHBIX MPUEMOB; PEIIATh YPABHEHUs, HEPABEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPAaBHEHMUsI, HEPABEHCTBA, UX CUCTEMBI
JUIsL pellleHrs MaTeMaTHMYeCcKMX 3ajad M 3ajad U3 pa3iMuHbIX oOliactei
HayKU U peaIbHOW KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, YETHOCTH (YHKIHH,



NEPUOUYHOCT (PYHKIIUH, OrPAaHMYEHHOCTh (YHKLIUH, MOHOTOHHOCTb
GyHKIMHA, SKCTpeMyM (YHKIMHM, HAauOoOJIbIllee W HAaWMEHbIEee 3HAYCHUS
GyHKIIMM Ha MPOMEXKYTKE, HEmpepbiBHAsA (YHKIUS, aCUMIOTOTHI rpaduxa
dbyHKIIMM, TepBas M BTOpas NMPOU3BOAHAS (DYHKLMH, T€OMETPUUYECKHI U
busznyecKkuit  CMBICI  MPOU3BOJHON, TMepBOOOpa3Has, OMpPEesIEHHBIH
UHTETpal, YMEHHE HaXOIUTh ACUMOTOTHl Tpadpuka (YHKUUU; yMEHHE
BBIYUCIIATH TPOU3BOIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO M KOMITO3UITUH
(GyHKINH, HAXOIUTHh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HAXOJUTh TPOU3BOJHBIC JIEMEHTAPHBIX (YHKIMN; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JUISL HCCIeNOBaHUsA (DYHKIMI, HAaXOJUTh HAWOONBIIHE H
HauMEHbIINE 3HAaYeHHUs] (GYHKIUN; CTPOUTh TpaduKU MHOTOUICHOB C
UCIOJIb30BAaHMEM  ammapaTa MaTeMaTH4YeCKOro aHaiuz3a; I[PUMEHSTh
MPOU3BOJIHYIO JUIsl HAXOXKJIEHUS HAWIYYIIero peuieHus] B MPUKIATHBIX, B
TOM 4YHCIIe COI[MAIbHO-DKOHOMUYECKHX M (DU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN B O0BEMBI (UTYp C TIOMOIIBIO WHTETpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTO MOJEIMPOBAaHUs C MOMOIIbI0 auddepeHnaIbHbIX
ypaBHEHUI

YMeHue onepupoBarh MOHATUAMU: rpapuk QyHKIMU, oOpaTHas QyHKLIHUSA,
KOMIO3UIMS (QYHKUMMA, JuHeWHas GyHKIUSA, KBaApaTH4Has (yHKIUS,
panmoHanbHas (YHKOMSA, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢yHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWHU, TOKa3aTelbHAs |
jgorapupmuueckas (QyHKIUW; yMEHHE CTPOUTh TpauKu H3y4eHHBIX
(GyHKIWH, BBITOIHATH MPeoOpa3oBaHus IpapuKoB (HYHKIHMHA, HCIIOIb30BaTh
rpaduku Ui U3ydeHus: MPOIECCOB U 3aBUCHMOCTEH, MpU pelIeHuH 3a7ad
U3 JIpyTux y4deOHBIX MPEIMETOBH 3aJad M3 peajlbHON KU3HM; BBIpaXKaTb
dopMynaMu 3aBUCHUMOCTH MEX]JY BEIMUMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn (QYHKIUM A0 pelieHus ypaBHEHUH, HEpaBEHCTB U 3ajad C
napamMeTpamMu; H300pakaTh Ha KOOPIWHATHOM TUIOCKOCTH MHOXKECTBA
pELICHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM YHCIIE Ha
HPOLIEHTHI, JOJM M 4YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBApPOB M
yCIyT, HAJOTH, 33Ja4d U3 00JacTH YIpaBJICHHUsS JUYHBIMA U CeMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI IO YCJIOBUIO 33JayM, HUCCIEN0BaTh IOJYYEHHOE pELICHHE MU
OLICHUBATh IPaBAONOJOOHOCTh PpE3yJbTaTOB; YMEHUE MOJEIUPOBATh
peasibHble CHUTYyallMM Ha S3bIKE MaTEeMaTHKH; COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE  MOJIEIM  C  HUCHOJBb30BAHWMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH ITOIYUEHHBIN pe3ysbTar

YMeHue onepupoBarh MOHATHSAMH: CpelHee apu(pMETHUecKoe, MeauaHa,
HauOoJblllee U HaMEHbllee 3HAYCHUs, pa3Max, JUCIepCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaThb, MHTEPIPETUPOBATDH
uHpOpMaLMIO, TPEACTAaBICHHYI0 B TabMUIax, Ha AMarpammax, rpadukax,



OTPaXKAIOIYI0 CBOMCTBA PEAJIbHBIX IPOLECCOB U SIBICHUH; NPEICTABIATH
uHpopMaInMi0 C TOMOIIBI0 TAaOMUIT W  JUarpaMM; HCCIIEIOBaTh
CTAaTHCTUYCCKUE JaHHBIC, B TOM 4YHCJIC C NIPHUMEHEHHEM TIpadHUecKux
METOJIOB M DJIEKTPOHHBIX CPEJCTB; rpapMuecKH UCCIIe0BATh COBMECTHBIC
HAOJIIOJICHUS C IIOMOIIBIO TUarpaMM pacCEUBAHUS U IMHEHHOW perpeccun

YMeHHe onepupoBaTh IOHATUSAMM: CIIy4alHBIM ONBIT M CIy4alHOE
coOBbITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS, YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpapUUeCKUX METOO0B; MPUMEHSIThH
bopMyIbl CIIOXKEHHSIT M YMHOXXEHUS BEpOSATHOCTEH, (opmyny moyHOM
BeposTHOCTH, (opmyny bepHymnu, komOuHaTOpHBIE (DAKTHI U (OPMYIIBL;
OLICHUBATh BEPOSITHOCTH pEabHBIX COOBITHIL; YMEHHE ONEepUpPOBAThH
NOHATUSAMH:  CIIydaiiHass BEJIMYMHA, paACIpeAeiieHHEe BEpPOSITHOCTEH,
MaTeMaTHYECKOE OXHUJAaHUE, JUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE
CIlyyaliHOW  BeNWYMHBL, (YHKIUW  pACHpEeiCiCHUs UM  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOIO M HOPMAJBLHOTO paclpeiesieHuil; yMeHue
UCIIONIb30BaTh CBOMCTBA M3YYEHHBIX paclpeielieHui Al peuieHHs 3a/1ad;
3HAKOMCTBO C TOHATUSMH: 3aKOH OOJBIIMX YHCEN, METOAbl BHIOOPOYHBIX
UCCJICIOBaHMI; YMEHUE MPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOIBIINX
Yrcel B MPUPOTHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHE OINEPHUpPOBATh
NOHATUSMH: COYETaHWE, TIePECTaHOBKA, YHCIO COYCTAaHHH, YHUCIIO
NEepecTaHoBOK, OWMHOM HpIOTOHA; yMeHHEe NpPUMEHSATh KOMOHMHATOPHBIC
GaKThl W pacCyKIeHHsS ISl PEHICHUs 3a]ad; OIEHHBATH BEPOSTHOCTH
peambHBIX ~ COOBITHMH;  COCTaBISATH  BEPOSTHOCTHYIO  MOAETh U
HUHTEPIPETUPOBATH IMOTYYECHHBIN pe3ybTar
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YMeHne ONCprUpoOBaThH IIOHATUAMMU: TOYKa, nmpsamasd, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJia, TIJIOCKUI YroJl, IBYTrpaHHbIN
YToJ, TPEXTPAHHBIA yroJ, CKPEIIUBAKOLIUECS MPSAMBIE, MApauIeIbBHOCTh U
NEPNEHAUKYJIIPHOCTD MPAMBIX U IUIOCKOCTEH, YIoJl MEXKYy MPSMBIMH, YIOJl
MEXY MPSMOU U IJIOCKOCTBIO, YTOJ MEKIY IIOCKOCTSIMU, PACCTOSHUE OT
TOYKHM 10 IUIOCKOCTH, PACCTOSHUE MEXAY NPSAMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE HCHOJIb30BaTh IIPU PEUIEHUU 3a7a4 H3y4YECHHBIE
(bakThl U TEOpeMBbl MJIAHUMETPUU; YMEHHE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKpYKAIOIIero Mupa; CTPOUTh MATEMATHYECKHE MOJEIM C IOMOIIBIO
TCOMETPHUICCKUX HOHATHH U BCJIMYMH, pellaTb CBA3aHHLIC C HHUMU
MPAaKTUYECKHUE 3a/1a4U

YMeHue omnepupoBaTh MOHITHSIMH: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOTOTPaHHHK, MPaBUIbHBI MHOTOTPAaHHUK, CEYEHHE MHOTOTPAaHHUKA,
KyO, mapajuleNienunea, Npu3Ma, NOUpamMuaa, QUrypa W TOBEPXHOCTh
BpalieHus, MWIWHIP, KOHYyC, mmap, cdepa, Iuiomanas cgepsl, TUIONaab
MOBEPXHOCTU MUPAMUJIBL, MPHU3MBI, KOHyca, LMIMHApA, 00BEM KyOa,
NPsAMOYTOJIBHOTO  HapajulesienuIieqa, MUpaMubl, TPU3MBI, LUIMHAPA,
KOHyca, Imapa, pa3BEépPTKa MOBEPXHOCTH, CEYCHHUS KOHyca W IHIWHPA,
napajuielbHble OCH WU OCHOBAaHHWIO, CEUeHHE Iapa, IJIOCKOCTh,
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Kacaromasicss cdepsl, IHIMHApPA, KOHYCa; yMEHHE CTPOHUTb CEueHHe
MHOTOTPaHHHKA, HM300pakaTb MHOTOTPAaHHUKH, (QUTYpPHl W TOBEPXHOCTH
BpAIIEHHsI, UX CEYCHHUS, B TOM YHUCIE C IOMOIIBIO JIEKTPOHHBIX CPEJ/ICTB;
yYMEHHE TNPHUMEHITH CBOWCTBA T€OMETPHUYECKHX (HUTYp, CaMOCTOSTEIHHO
(GopMyIHpOBaTH ONpPEAETICHUS U3ydaeMbIX (UTYp, BBIIBUTATh TUIOTE3BI O
CBOWCTBAX M MPHU3HAKAX T'EOMETPUYECKUX (Uryp, 0OOCHOBBIBATHUIH
OmpoBepraTb MX; YMEHHE TPOBOAWTH KiIacCHPUKaAIUI0 GUryp IO
pa3IMYHBIM TPU3HAKaM, BBINOJIHATE HEOOXOAWMBIC JIOTIOJIHUTEIbHBIE
MOCTPOCHHS

YMeHne omnepupoBaTh  MOHATHSIMH:  JBHXKEHHE B  IPOCTPAHCTBE,
napajieNbHBIA TEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
IOBOPOT, MpeoOpazoBaHMe 10A00Us, TOAO0HBIE (UTYpPBI, yMEHHE
pacrio3HaBaTh paBHbIE M TOJOOHBIE (UTYpPHL, B TOM YHCIE B TNPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPHUECKUE OTHOLICHHS TPH
pelleHnr 3a]a4; HaXOJUTh TEOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOIL,
oAb, 006EM) MpHU peleHu  3a7a4 U3 IPYrux yueOHbIX IPEeIMETOB U U3
peabHOM JKU3HHU; YMEHUE BBIUUCIISTH T€OMETPUUYECKUE BEIMYUHBI (IUIMHA,
yroJ, IUIOHIaJb, O0BEM, IMJIOLAAb MOBEPXHOCTH), HCHOJIb3Ysl H3y4EHHBIC
dbopMynbl ¥ METOABI, B TOM YHUCIE: IUIOWAAb MMOBEPXHOCTH MHUPAMUJBI,
npu3Mbl, KOHyca, [HWIWHApA, Iulomans chepsl; o00béM  KyOa,
OPSMOYTOJIBHOTO ~TapaJIeNienuIe/ia, MUPaMUAIbl, TPU3MBI, WIHHIPA,
KOHYCa, 11apa; yMEHUE HaXOUTh OTHOILIIEHNE 00BbEMOB MOJOOHBIX PUTYD

YMeHue onepupoBaTh NOHATHUAMHU: HPSMOYTOJIbHAs CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATBl TOYKH, KOOPAHMHATBI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpa Ha 4YHUCIIO, pa3joXKeHUEe BeKTopa Mo 0Oasucy,
CKAIPHOE TNPOM3BEACHUE, BEKTOPHOE IIPOU3BEIACHUE, YrOJ MEKIY
BEKTOPAaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPANHATHBIN METO JUIs
pelIeHns reOMeTPUUECKUX 3aa4 U 3a7a4 APYyrux yueOHbIX IPEIMETOB
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YMeHue BbIOMpaTh NOAXOASIIUNA METOJ /Ul pEelIeHUs 33/1a4d; MOHUMAaHNe
3HQUUMOCTH MAaTeMaTUKH B H3YYEHMHM MPHUPOJIHBIX M OOIECTBEHHBIX
IIPOLECCOB U SABJICHUH; YMEHHE PACIIO3HABATH IIPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE IPHUBOJUTH IIPUMEPHI MATEMaTUYECKHUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOW HAyKH



HEPEYEHbDb SJIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbBIX HA
EI'D 1O MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BBIYUCICHUS
1.1 Harypanbnble u nensie uncna. [Ipu3Haky Ae1MMoCcTy HEIbIX YHCell
12 Pannonanehpie  yucia. OOBIKHOBEHHBIE M JIECATHUYHBIE JPOOM, IPOLIEHTHI,
OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHOHM crerneHu. JlelcTBus ¢ apupMETHICCKUMHU
’ KOpHSIMHU HaTypaJIbHON CTENEHU
14 Crenenp ¢ wnenslM mnokaszateneM. CTelneHb C palUMOHAIBHBIM IIOKa3aTEJIEM.
’ CBoiicTBa cTenIeHU
L5 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 = Jlorapudwm uucna. JlecsaTuunble U HATypalbHbIE JTOTapUPMbI
JleiicTBuTEeNbHBIC 4YHCIA. ApUPMETHYECKHE ONepalnud C JICHCTBUTEIHHBIMH
1.7 uucnamu. [IpubnnxEHHBIE BEIUMCIEHUS], IPABUJIa OKPYTJICHUS, IPUKHIKA U OLIEHKA
pe3yibTaTa BBIYUCICHUN
1.8  TIpeoOpa3oBaHue BRIpOKECHUN
1.9  KommuekcHsble uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1  llensle u 1poOHO-pallOHANIbHBIE YPaBHEHUS
2.2 = VppauuoHanbHble ypaBHEHUS
2.3 = TpuroHomerpudeckue ypaBHEHHUs
2.4  TlokasatenbHble U JorapuMUYECKUE YpaBHEHUS
2.5  llensle u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 = UppammonaibHble HEpaBEHCTBA
2.7  Tloka3areinbHble U JorapupmMuUyecKkre HepaBEeHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 = Cucrtemsl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10  YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C IApaMETPaMU
2.11  Marpuna cucTemMsl JUHEWHBIX ypaBHEHUN. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaduKh
31 Oyukuus, crnocoObl 3aganus QyHkuuu. ['padux dynknuu. BzanmHo oOpaTHbIe
' dbyakuun. Yerabie 1 Heu€THbIe QyHKIMU. [leprnonnyueckue GyHkImm
39 OOnacte ompeneneHuss U MHOXKECTBO 3HadeHUH QyHkiuuu. Hymm ¢dyHkumu.

HpOMC)KYTKI/I 3HAKOIIOCTOAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTHU (IJYHKI_[I/II/I




MakcumMymMbl ¥ MHHUMYMBbI (QyHKIUH. HamOonbliee W HauMeHbllee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE

CrenenHasi (QyHKUMS C HaTypajibHbIM M LeJbIM Toka3ateneMm. EE cBoiicTBan

33 . .
rpaduk. CBoiicTBa U rpaduK KOpPHs n-0i CTENCHH
3.4  Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpauKu
3.5  Iloka3arenbHas u JorapupmMuuecKas GyHKIUHU, UX CBOMCTBA U rpaduku
16 Toukm paspeiBa. AcuMmnToTbl rpadukoB GyHknui. CBoicTBa  (GYHKIHMH,
’ HEMpPEPBIBHBIX Ha OTPE3Ke
3.7  llocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS MTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX MPOILEHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1 [TpousBognas pyukmuu. [Ipon3BoaHbIE 3IeMEHTApHBIX (PYHKITHH
[Ipumenenne mNpoU3BOJHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 skcrpemyMbl. Haxoxaenne HanOOJbIIEro M HAaMMEHBIIETO 3HAYCHHUS (PYHKIUHU Ha
OTpe3Ke
4.3  IlepBooOpa3Has. Murterpan
5 MHosxecTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2  BeposTHOCTB
6.3  KomOuHnaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 IlpsAMBIE U IJIOCKOCTH B IPOCTPAHCTBE
7.3 = MHOrorpaHHUKH
7.4  Tena u moBEpXHOCTH BpalllEHUS
7.5 Koopaunats! u BEKTOPHI
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