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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma yueOHOro Kypca «BeposiTHOCT U CTaTHUCTHKa»
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOr0 TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETrO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaT€MaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIETCHIIUSIMHA, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnubiil kypc «BeposiTHOCT M CcTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHadueH st (OpMHUpPOBaHUS y OOYYarOIIUXCS
CTATUCTUYECKON KyJbTYpbl W IIOHUMAHHUS POJU TEOPUM BEPOSITHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYECHUSl CIIy4alHBIX COOBITHH, BEJIMUUH U
npoueccoB. Ilpu m3ydeHum Kypca oOoOramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJaX UCCIEAOBAaHUS U3MEHUMBOTIO MUPA, Pa3BUBACTCSA IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PECHHUS.

CognepkaHue Kypca HAIpaBJiI€HO Ha 3aKPEIJIEHWE 3HAHWMW, MOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJIMUYMHAX M B3aUMOCBA3SX MEXKJIY HUMH Ha BAXKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKa» CpeAHed IIKOJbl Ha 0a30BOM YpPOBHE BBIJICIICHBI
CICAYIOIIME OCHOBHBIE cojiepkaTeabHble JMHUU: «ChoydailHble COOBITHS U
BEPOSTHOCTHY, «Cily4aiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHyro d4acTte Kypca 3aHMMaeT MU3y4YCHUE T€OMETPUYECKOrO W
OMHOMUATLHOTO PACHPEICIICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— MOKAa3aTeJIbHBIM U HOPMAJIBbHBIM PaCIIPEICIICHUSIMMU.

Conepxanve mmHMH «CroydaliHble COOBITHSI U BEPOSITHOCTH»  CITYXKHUT
OCHOBOW Jy1s1 (DOPMHUPOBAHMSI TIPEJICTABICHUN O PaCHpeeNICHUU BEPOSITHOCTEH
MEXy 3HAYCHUSIMHU CIIYYaWHBIX BEJIUYHMH, a TAaKXKe dTa JIMHHUS HEOOXOIMMa Kak
0aza sl M3ydyeHMs] 3aKOHa OOJIbIIMX uHcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIEr0 B MPUPOE U OOIIECTBE U HMMEIOLIEr0 MaTEeMaTUYECKYIO



dopmanuzanuio. CaMm 3akOH OOJBIIMX YHCEN IMpenjaraeTcs B 03HAKOMUTEIbHON
dopmMe ¢ MUHMMAJIBHBIM HCIIOJB30BaHHEM MaTEeMaTHUYECKOTO (opMaIn3Ma.

Tembl, CBs3aHHBIE C  HEOPEPHIBHBIMU  CIyYalHBIMH  BEJIMYUHAMHU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINHUCAHUU M H3YYCHHH CIyYJailHBIX
SIBICHUI C MOMOIIBI0 HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY paclpeleieHusIM, MPH 3TOM MpPearosaraeTcs
O3HAKOMHUTENIFHOE W3yuYeHHe Mmarepuaiga 0e3 [10Ka3aTeNbCTB MPUMEHIEMbIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenume kypca «BepoSTHOCTh W CTaTUCTHKAa» Ha 0a30BOM YypOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHUE KaXKIOro rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHSI. DIIEMEHTApHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: NEpECEUEHUE, O0BEIUHEHUE, TIPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunaTopHoe npaBuino ymHOkeHus. I[lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIun.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtrHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, JHUCIIEPCHUs W CTAHIAPTHOE OTKJIOHEeHWe. lIpumeprsl mnpuMeHeHuUs
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMMAIILHOTO pacipeiesIeHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpEeEICHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C WX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
K HCIIOJIb30BAaHMIO ITHUX JOCTH)KCHUN B JIPYrHX HayKaxX, TEXHOJOTHsiX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIEero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, pPACCYX/ICHUM;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

du3nveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMUTAHHUE, COATTAHCHPOBAHHBIN PEKUM 3aHATUH U

OT/IbIXa, peryJspHas busnueckas aAKTUBHOCTB); bu3rIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE IMPUPOJIHON M COIMATLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMHPOBAHHOCTBI0O MHPOBO33PCHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYUMOCTH IS Pa3BUTHS IIUBUIM3AIMH; OBJAICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOrPaMMBI YYeOHOTO MpeaMeTa
«MaremaTuka» XapaKTCPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuusepcarvbnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUSA:

e BBIABJIATH U XapaKTEPH30BaTh CYIIECCTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONpEICIICHUS  IOHATUM; YCTAaHABIIMBATh CYIIECTBCHHBIA  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHUHHMATH, (OPMYJIUPOBATH W  MPEeOOPa3OBBIBATH  CYXKICHHS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U M
NPOTUBOpEYMs B (akTaxX, JaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1elicCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMHU, SIBICHUSMU, IIPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
NPOBENEHHOTO HAOJIOJEHUSA, MCCIEIOBAaHUSA, OLIEHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBISBIATH AehUIMUTH MHGOPMAILIUU, JTAHHBIX, HEOOXOJAUMBIX NJisi OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIHIO, IPEJICTABIATh €€ B Pa3au4HbIX (hopmax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOPMYJIHMPOBATH CYXJIECHHS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0JI¢ 00CY>KJIE€HH 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOH opme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIecTBA  KOMaHIHOM  H
VH/IMBHU1yaJIbHOM pa0bOThI IPU pEllIEHUH Y4eOHBIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThl, pacrpeaensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CYyXI€HUSI, 0OMEH MHEHUH,
«MO3TOBBIE WITYpPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH YJI€HAMH KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BBIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMHM  II03HABATCIBHOM peduieKcMM KaK  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Tpolecca U
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIbCTB, JaHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

Yurath U CTPOUTH TAOJIULBI U JUATPAMMBI.

OnepupoBaTh  MOHATHSMH:  cpeaHee  apudMETHYECKoe,  MEAHMaHa,
HauOobIlIee, HANMEHbIIEe 3HAaUeHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUAMU: CIIy4alHBI SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApPHBIM HMCXO0J]) CIy4allHOTO OIIbITa;
HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMHU COOBITHSIMU,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYaHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh cOOBITHS: IepeceueHne U OOBbeAMHEHUE
JaHHBIX  COOBITHH, COOBITHE, NPOTUBOMOJOXKHOE JaHHOMY  COOBITHIO;
M0JIb30BAThCS AUAarpaMmaMu Oujepa u GpopMyIlioN CII0KEHHUS] BEPOSTHOCTEN MpHU
pelIeHUH 3aaad.

OmnepupoBaTh MOHATUSIMU: YCIOBHAsi BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JepeBa
CJIy4alHOTI'O OIIBITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAaHUHM, ycleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpHUU UCIBITaHUN bepHyun.

OnepupoBaTh  NOHATUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpEleICHUe
BEPOSITHOCTEH, IUarpaMMa pacIpeesICHuUs.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUM  CIy4yallHOW  BEJIMYMHBI 110
pacrpeeeHNUI0 WIH C OMOILBIO JUATPAMM.

OnepupoBaTh NOHATUEM MATEMATHYECKOTO OXKUIAHUS, TPUBOJIUTH IIPUMEDHI,
KaK MPUMEHSIETCS MaTEeMAaTUYECKOE OXKHUAAHUE CIyYalHOW BEIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

WmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTs npeacTaBIeHrE 0 HOPMAIbHOM PaclpeacICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 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 HajJ COOBITHUSMH, CIIOKEHUE 3 bubnnoreka [JOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCTE, ASPEBO
CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
Cepun nocae0BaTEIbHBIX UCIIBITAHNM 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 CUCTEMATU3AIUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 MareMatnueckoe 0KHIaHue CIy4YailHON 4 bubnmnoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 o . 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
> OPMBIILHOE pacTipeReieii https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06o0IIEeHNE U 19 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 IIpencraBnenne naHHBIX C 1 bubnnorexa [JOK
MTOMOIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c¢6d12b
Cpennee apudmeTndeckoe,
MearaHa, HauOoblee U
2 HaUMEHbIIIEE 3HAYEHNS, pa3Max 1 bubnnorexa [JOK
P ’ https://m.edso0.ru/dd00738d
JTUCIIEPCHs, CTAHIaPTHOS
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeauaHa, HanOoJIbIlIee U
3 HalMeHBIIIee 3HAUEHH, pa3Max 1 bubnmorexa [JOK
P ’ https://m.eds00.ru/98645f6¢
JUCTIepCcusi, CTAHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIIee U
4 HalMeEHBIIIee 3HAUEHU, pa3Max 1 bubnnorexa [JOK
-P ’ https://m.eds00.ru/7c9033a8
TUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OTIBITHI) U CITy4aifHBIE COOBITHUS 1 Bubmmorexa [IOK
i ' https://m.edso00.ru/347c1b78
DneMeHTapHbIe COOBITHS (MCXOIBI)
. bubmunoreka IIOK
6 BeposiTHOCTB citydaitHOTO COOBITHSI. 1 1

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
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposiTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB c1y4aiiHOTO COOBITHSI.

bu6nmoreka IIOK

7
[TpakTuueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHAMMU:

3 nepecevcHue, 00beTMHCHHE bubnuoreka [{OK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Omneparuu HaJl COOBITHAMMU:

9 nepecevecHue, 00beTMHCHHE bubnuoreka [{OK
COOBITHH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. JlmarpamMmel Diinepa

10 dopmyiia cIoKeHUsI BEPOSTHOCTEH bubmorexa [JOK

Py P https://m.edso00.ru/3057365d
YcnoBHas BEPOATHOCTb.
11 YMHOXeHue BeposTHoCcTel. JlepeBo bubmorexa [JOK
N p Saks https://m.edso0.ru/9a408d25
CIIY9aifHOTO DKCTIEPUMEHTA
YcnoBHas BEpOATHOCTb.
12 YMHOXeHue BeposTHocTel. JlepeBo bubmorexa [IOK
. 3 s https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.
13 YMHOXeHUEe BeposiTHOCTEH. [lepeBo bubmorexa I[JOK
. P e https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO DKCIIEPUMEHTA
14 dopMyJia MOJHON BEPOSITHOCTH bubmorexa HOK
PNy P https://m.edso0.ru/15941bec
15 @opMyita OJIHON BEPOATHOCTU Bubmmorexa [IOK

https://m.edsoo.ru/a9ec13c8



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
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmysa NOJIHONW BEPOATHOCTH. Bu6muotexa [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
Bu6muoteka [JOK
17 Kontponsnas pabora https://m.edsocI)_.[ru/29d060b9
18 KomOunaTopHoe mpaBuiio bubnuoreka [JOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bubnmnorexa [JOK
19 Hepecranoskn 1 paxropuan https://m.edsocL).Iru/d58ce6d1
. Bbu6moreka [JOK
20 Hueno coseranit https://m.edsog)_.[ru/7904dfb0
21 Tpeyronpnuk Ilackamsa. @opmyna bubnuoreka [IOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22| Hesmmonms semamonm, Copis Batimtorexa IIOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
MIEepBOro ycrexa
93 Cepus HE3aBUCUMBIX MCIIBITAHUN bubmuoreka [IOK
bepnymnn https://m.eds00.ru/e9572a68
Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bu6muoreka [JOK
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJIAILL
. bu6muoreka [JOK
25 Caysaifias BETUIHHA https://m.edsoi.Iru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bu6muoreka [JOK
Jnarpamma pacnpenesieHus https://m.edso00.ru/6dc7ff39
27 CyMMa 1 Ipou3BeICHHE bubnuorexa [JOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIIy4YalHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f

CymMma 1 npou3BeicHHe

bub6nmoreka [IOK

2 1
8 CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeieIeHUNA, B TOM
29 qlfcne feo:;eT I/II)‘ISCKOC 5 1 bubmorexa IOK
p https://m.edso0.ru/91e08061
OMHOMHAJILHOE
ITpnMeprl pactipenieneHuii, B TOM
30 ‘II/II)CJ'IG feo:a)eT I/II)‘{:CKOG 5 1 bu6morexa HOK
P https://m.edsoo.ru/5afff05f
OMHOMHAJILHOE
31 [ToBTOpenue, 0000MICHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/0f4d3cd?
39 [ToBTOpEeHME, 0000IIEHNE 1 1 bubanorexa [JOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/e01a3dc4
bubmmoreka IIOK
33 Hrorosas konTponkKas pabota 1 https://m.edsoo.ru/a985ae79
IToBTOpenue, o0o0IEHNE U bu6mmoteka [JOK
34 . 1
CHCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTh3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTU3alys 3HAHMI.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAaHUI

[ToBTOpenue, 06001IEHNE,
CHCTeMaTHU3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBHCHUMBIX MCIIBITAHUN

[ToBTOpenue, 060061ICHNE,
CUCTEMAaTH3alMsl 3HAaHUM.
City4aifHbI€ OTIIBITHI M BEPOSITHOCTH
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBbIX UCIIBITAHUN

[Ipumeps! npuMeHeHus
MaTEMaTUYECKOTO OXKUAAHUS
(cTpaxoBaHue, JIOTEpEs)

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/430d330a

bu6mmoreka [JOK
https://m.edsoo.ru/a573a292

bu6mmoreka [JOK
https://m.edsoo.ru/07a5e861

bu6mmoreka [JOK
https://m.edsoo.ru/32bc29bf

bubmuorexa [JOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MareMaTruueckoe OKHNJaHHUC CYMMBI

bubmuoreka [JOK

6
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
Marematuueckoe oKuaaHue
7 T€OMETPUUECKOTr0 U bubmorexa HOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO paclpeaeIeHui
MaTteMaTu4yecKkoe OKUIaHue
8 T€OMETPUUYECKOTO U bubmorexa LHOK
p . https://m.edsoo0.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui
9 Jucnepcus u crannapTHoe bubnuorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Hucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
1 Jlucniepcuy reoMeTpUYECKOro U bubnuoreka [IOK
OMHOMUAIBHOIO pacIpeaeICHUS https://m.edsoo.ru/4b5a495e
[TpakTrueckas pabota ¢
12 anoanBaHHel?w 3JIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
Ta0IHIT
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aK0H OOJBITNX YUCE. bubnmnoreka [JOK
Br100opouHBIif METO MICCIIETIOBAHUMA https://m.edsoo.ru/cf23b369
[IpakTuyeckas pabora c
15 HCTIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa LHOK
P https://m.edsoo.ru/6c1d11a6
Ta0IHIT
bu6mmorexa [IOK
16 4
TOrOBsl KOKTPOIIbHAA PadoTa https://m.edsoo.ru/7e379f8f
17 IIpuMeps! HeNpepBIBHBIX bubnuoreka [IOK

CIy4alHbIX BeJIM4nH. OyHKIUA

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
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https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
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MJIOTHOCTH Paclpe/ieICHUsI.
PaBHOMEpHOE pacnpeieieHle u ero
CBOMCTBA

[Ipumepsl HENPEPBIBHBIX
CIIyYaHBIX BEIUYUH. OyHKIUSA

18 IUIOTHOCTH PacIIpeneIcHus bubmorexa HOK
pactip ' https://m.edso0.ru/b1c2712e
PaBHOMEpHOE pacipeieIcHUE U ero
CBOMCTBaA
3amauun, TpUBOISIINE K
HOPMAJIBHOMY PacCIpeAcIICHUIO. bubnnorexa [HOK
19 .
DyHKIMSA INIOTHOCTU U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJIBHOT'O PaclpeIeIcHUs
[IpakTuueckas pabora c
20 HCIIOJIL30BAHUEM DJIEKTPOHHBIX bubmorexa LOK
p https://m.edsoo.ru/1f1f9ad9
TaOJIUIL
[ToBTOpeHue, 06001IeHUE U
21 cUCTeMAaTU3aIus 3HAHUI bubmmorexa [IOK
' https://m.eds00.ru/72953f4c
OmnucarenbHas CTaTUCTHKA
IToBTOpenue, 00001IEHNE U
22 CI/ICTGNII:)aTI/BaI_[I/IS{ 3HAHUH bubmmorexa [TOK
' https://m.edsoo.ru/b699ad0c
OmnucarenpHas CTaTUCTHKA
[ToBTOpenwue, 0600IIEHNE 1
93 cucreMartu3anus 3HaHui. OTbITHI C bubnmuotexa [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fchacf9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwue, 0600IIEHNE 1
24 cucTeMaTu3anus 3HaHui. OMIbITHI C bubmuorexa [JOK

PAaBHOBO3MOKHBIMU
9JICMCHTApHBIMU COOBITUSIMU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
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25

26

[ToBTOpeHnue, 0600IICHNE 1
CUCTEeMaTH3alMsl 3HAaHUH.
Brrunciienne BeposiTHOCTEM
cOOBITHH ¢ TpUMEHEHUEM (HOPMYTT 1
rpaduuecKux MEeTo0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

IToBTOpEHME, 0000IICHUE 1
CUCTEeMaTH3aIlHs 3HAaHHH.
Boruncnenue BeposiTHOCTEH
COOBITHI ¢ IpUMEHEHHEM (OPMYIT U
rpadu4ecKuX METOI0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenwue, 06001IeHUE U
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHEHUEM POpMYIT U
rpauyecKux MEeTO0B
(koopauHATHas MpsiMast, A1epeBo,
auarpamma Oiliiepa)

bu6mmoreka [JOK
https://m.eds00.ru/5964f277

28

[ToBTOpenwue, 0600IIEHNE 1
cHUCTeMaTU3alus 3HaHH.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IpUMEHEeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHATHas MpsiMast, 1epPeBo,
auarpamma Jusepa)

bu6mmorexa [IOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpEeHmE, 0600IICHUE 1

bu6mmoreka [IOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

cHUCTeMaTU3alurs 3HaHUM.
CiyyaliHble BEJIMYMHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpeHnue, 0600IICHNE 1

30 cHUCTEeMaTU3aIlus 3HAHUH. 1 bubnmoreka [JOK
CrnyualiHble BEJIMUHHBI U https://m.edsoo.ru/lcc2df8f
pacipeneneHus
[ToBTOpeHue, 0600IMICHNE 1

31 CUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
Marematnueckoe 0KUAaHnE https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYMHBI
IToBTOpEHME, 0000IICHUE 1

32 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
MaremaTH4eCcKOe OXKHUIaHUE https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJIMYHHBI

bu6mmoreka [JOK

33 Hrorosast kouTposbHas padota . https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6obIIEHNE 1 1 bu6mmoreka [JOK
cUCcTeMaTH3alus 3HaHuH https://m.edsoo.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

Teopust BEpOATHOCTEHN U CTATUCTHUKA
UuTath U CTPOUTH TAOJIUIBI U JUATPAMMBbI

OnepupoBarh MOHATHAMH: CcpeAHee apudmernyeckoe, MeAHAHA,
HauOoJbIllee, HAaUMEHBIIEC 3HAUCHWE, pa3MaX MacCHBa YHCIIOBBIX

JaHHBIX

OnepupoBarh MOHATUSMHU: CIYYalHBI OKCHOEPUMEHT (OMBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA HMCXOJ)
CIIy4ailHOTO  ONBITA;  HAaXOJIUTh  BEPOSTHOCTH B  ONBITaXx C
PaBHOBO3MOKHBIMU CJIy‘Iaf/'IHI)IMI/I CO6I)ITI/I$IMI/I, HaxXoJuThb W CpPaBHUBATH

BCPOATHOCTHU COOBITHH B HU3YUCHHBIX CHy‘IﬂﬁHLIX OKCIICpUMCHTaxX

Haxomute ¥ ¢opmMynupoBaTe COOBITHS: TiepecedeHre W O0beInHEHHE
JTaHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO;
[0JIb30BAaThCA ~ JUMarpaMmMamMu  Oiinepa U QOpMYJIOH  CIIOXKEHHUS

BCPOHTHOCTGI\/’I IIpU pCHICHUHA 3a/1a4

OHepI/IpOBaTB MOHATHUAMU:  YCIOBHAasA  BCPOATHOCTb, HE3aBUCHUMLIC
CO6I)ITI/I$I; HaxXoJuTh BCPOATHOCTHU C IMOMOLIBIO ITpaBHJIa YMHOXCHUA, C
IIOMOIIBIO ACPEBA CJ'Iy‘I@.fIHOFO OIIbITa

HpI/IMeHHTB KOM6I/IHaT0pHOe MMpaBUJIO YMHOKCHHUS ITPU PCHICHUH 3a/1a4
OHepI/IpOBaTB MOHATHUAMU: UCIIBITAHUEC, HC3ABUCUMBIC UCIIBITAHUA, CCPUL
I/ICHI)ITaHI/II\/JI, YCHexX U HEyaada, HaXOAUTH BEPOATHOCTHU COOBITHH B cepuun

HE3aBHCUMBIX HCIIBITAHHN IO MEepBOro yclicxa, HaXOAUTb BCPOATHOCTU

coOBITHI B cepuM UctibITanuil bepHysm

6.8

OnepupoBarh MNOHATUAMM: CIydallHas BEIWYMHA, pacHpeiescHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpeaciICHUA

11 KJIACC




Kon

IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI

NpoBepsIeMoOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi
pe3yjabrara
5 Teopus BepOsSTHOCTEHN U CTATUCTUKA
5 1 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIIydailHOM BETWYHMHBI IO
' pacpeesieHUI0 WIH C IOMOIIBIO JUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTHYECKOIO OXHAAHWS, HPUBOJIUTH
£ MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKoe  OXKHJIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MATEMaTUYECKOE OKHUJIAHUE IO
JAHHOMY pacipeiesIeHUI0
5.3 HNwmetp npencraBiaeHue o0 3aK0HE OOJIBIITUX YHUCETT
5.4 Nmets npeacraBiaeHue 0 HOpMaJIbHOM paclpeAesIeHUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Koxn
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
[IpencraBnenue JaHHBIX C @oMolplo Tabmuun u  avarpamm.  Cpenhee
6.1 apupMeTHyecKoe, MenuaHa, HauOoybllee W HaMMEHBIIEEe 3HAYEHUs, pa3Max,
JMCIIEpPCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CayuvaiiHple SKCIEpUMEHTHI (OIBITBI) M CIy4ailHble COOBITHS. OJeMEHTapHbIe
coObiTust (Mcxonbl). BeposiTHOCTH ciydaiiHOro coOBITHSA. bBiM30CTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAaPHBIMU
coObITHsIMA.  BeposTHOCTH ~ COOBITHII B ONBITaX C  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepauuu HajJ COOBITUSAMM: IlepeceyeHHue, OOBbEIMHEHHE, MPOTHBOIOJIOKHBIE
' coObITHs. [lnarpammbl Ditnepa. @opmyiia CII0KEHUS] BEpOSITHOCTEH
6.4 VYcioBHass BEPOATHOCTh. YMHOXKEHUE BEpOSITHOCTEW. JlepeBo  ciiydailHOro
' skcnepumenTa. dopmyna nosnHoi BeposTHOCTH. HezaBucuMble cOOBITHS
6.5 KombOunaropaoe mpasBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' coveranuil. Tpeyronsauk [lackans. @opmyna 6uHoma HeroToHa
bunapHblif ciaydaliHeI ONBIT (MCHBITAHME), ycmex M Heyaada. HeszaBucumbie
6.6 ucnelTanusa. Cepusi HE3aBUCHMBIX HCHOBITaHUH A0 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHym
6.7 CnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacripeesieHusl.
' [Ipumeps! pacnpesiesieHnii, B TOM YHCIIe T€OMETPUUYECKOE U ONHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEHN M CTATHCTHKA
5.1 YuciioBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMaTU4YeCKOe OKHJAaHUE,




JACTIEPCUS. U CTAaHJIAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MATEMATHYECKOTO
OXKMJIaHMSI, B TOM YHCIE B 337a4ax U3 IMOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHue OWHAPHOW CIlydallHOW BENMWYMHBL. MaTeMaTH4ecKOe OXKHIaHUE CyMMBI
CIIy4alHbIX BEIMYMH. MaremMaTu4ecKoe OKHUJAHUE U JAUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

5.2

5.3

3akoH OOJBIIMX YUCENI M €ro PoJib B HaykKe, MpUpoJe U olriecTBe. BrIOOpOUHBIH

METOJI UCCIIENOBAHUI

[Ipumepsl  HENpepbIBHBIX  ClydalHbIX BenuuuH. [loHsATHE O IUIOTHOCTH
pacnpenenenus. 3a1auu, IPUBOAAIIME K HOPMAIbHOMY pacupeenenuro. [lonsatue o

HOPMAJIbHOM pacrnpeaciICHnn




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnanenue Merogamu J0OKa3aTelbCTB, QJITOPUTMAaMM PpELIEHUs 3a7ady;
yMeHue (GOopMyIUpOBaTH U ONEPUPOBATh TMOHATUSAMU: OIpPEIEICHUE,
aKCHOMa, Teopema, CIEICTBHE, CBOMCTBO, NPHU3HAK, JI0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OopMyIUpOBaTh
o0paTHOE€ M NPOTUBOINOJIOXKHOE YTBEP)KJIEHUE, IMPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTeMaTUYeCKON MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXKIECHUS NPHU PELIECHUU 33]a4, OLEHUBATh
JOTUYECKYI0  NPAaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIepUpOBaTh
MOHATUSAMU: MHOXECTBO, IMOJAMHOKECTBO, OIEpPAallUU HAJ MHOXECTBAMU;
YMEHHUE UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jijisi OMHCAHUS
peaNbHBIX MPOLECCOB U ABJICHUN U NPHU PEIICHUH 33/ad, B TOM YHUCIE U3
IpYruX y4eOHBIX MPEAMETOB; YMEHHE OINEpUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIA Tpad, nepeBo, LUK, rpad Ha IJIOCKOCTH; yMEHHE 3aJaBaTb U
OMHUCHIBATh Tpadbl Pa3IMYHBIMH CIIOCOOAMHU; HCIIOJB30BaTh Tpadbl MpH
pellIeHnn 3a1a4

YMeHue onepupoBaTh IMOHATUAMU: HATypajdbHOE YMCIO, LENI0E YHUCIIO,
CTENEHb C LIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM IOKA3aTelIeM, CTENEHb C JACWCTBUTEIbHBIM IOKAa3aTeNIeM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK [0 MOJIYNII0, PalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HaTypaJbHbIX, LIETbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHE HCIIONb30BaTh MpPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA OOImuit
JenuTeNs W HauMeHblllee ofmee KparHoe, ainroputM EBkiampa npu
pEIIeHNN 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMHM INO3ULMOHHBIMH CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYECHUH U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTemeHsMU M JorapudmMamu, npeoOpa3oBaHus ApOOHO-
paloOHaJIbHBIX  BBIPAKEHUN;  YMEHHE  ONEpUpOBaTb  MOHATUSIMHU:
NOCJIE0BATENBHOCTh, apU(pMeTUYecKas MpOrpeccus, TIeoMeTpudecKast
nporpeccusi, O€CKOHEUHO yObIBarollass TeOMETpHUUecKas IMporpeccus;
YMEHHUE 3aJaBaTh I[OCJIEIOBATEIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHUCJIO0, CONPSDKEHHBIE KOMIUIEKCHBIE UHWCJA, MOJYyJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpHYEeCcKass M  anreOpauyeckas); YMETb
MPOU3BOJIUTH apUPMETHUECKHUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;




NPpUBOAUTE MPUMCPBI UCIIOJB30BAHUSA KOMIUICKCHBIX YHCCII; ONCPUPOBATH
MOHATUSMH:  MaTtpuma 2x2  u  3%X3,  onpenenuresib  MaTpUIIbL,
reOMETPUYECKUN CMBICI OMPeNeTUTEeNs

YMeHue onepupoBarbh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIE,
NOKa3aTeJbHbIC, CTENECHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSMH:
TOKAECTBO, TOXJECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIIBHOCTH YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C I1ApaMeTPOM; IIPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CUCTEMBI
JUIA PELICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 PazIMyHbIX objacteit
HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (yHKIMS, 4YETHOCTh (YHKIHH,
HEPUOJIMYHOCTh (PYHKIUMH, OrPAaHMYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIICe 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢GyHKIMM, NepBas ¥ BTOpas MPOMU3BOAHAS (DYHKLMH, T€OMETPUUYECKHI U
¢u3nyecKuil CMBICI IPOU3BOJHOW, IepBOOOpa3Has, OMNPECIIEHHBIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCJIATH IPOU3BOIHBIE CYMMBI, IIPOU3BEIEHNUS, YACTHOIO U KOMIIO3ULIUU
GbyHKUMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKLUMH; YyMEHHUE HCII0JIb30BaTh
IPOM3BOJHYIO JUIsL MCCIeloBaHUA (DYHKIMHM, HaXOQUTh HaumOOJIbLIME U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUWEM  ammapaTa MaTeMaTHYeCKOro aHauu3a; I[PUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYlIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COIMAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IIOIAAN U 00bEMBI (UIYp C TIOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAaHUs C MOMOIbI0 auddepeHnantbHbIX
YpaBHEHUNU

YMeHue onepupoBarh MOHATUAMU: TpapuK QyHKIMH, oOpaTHas QyHKLHSA,
KOMIO3UIMS (QYHKUMH, JMHEWHas QYHKIMS, KBajapaTHuHas (QYyHKIUS,
pauvoHanmbHass (QYHKLUSA, CTeNeHHas (YHKIMsS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHEe (GYHKIMHU, TOKa3aTeslbHas |
jgorapupmuueckass (GYHKIHMU; YMEHHE CTPOUTh TpauKH H3YYEHHBIX
(byHKIUH, BBITOIHATE NpeoOpazoBaHus IpaduKoB (GYHKIMHA, UCIIOIb30BaTh
rpaduKy JUIS W3yYeHHUs MPOILECCOB M 3aBUCHMOCTEH, TIPHU pEIICHUH 3amad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3a/ad W3 PEajbHON KHU3HH, BBIPAKAThH
dbopMyTaMu 3aBHCHMOCTH MEXIY BEITMUYWHAMH, HCIIOJIE30BaTh CBOWCTBA M
rpadpuku QyHKUMHA A7 pelieHHs] ypaBHEHUH, HEpPaBEHCTB U 3ajady C
napameTpamMu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXEHHE, paboOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YIpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHHUS, ypPAaBHEHUS, HEPAaBEHCTBA M HUX
CHUCTEMBbl MO YCJIOBHMIO 3a/layd, HCCIENOBAaTh IIOJYyYEHHOE pELICHUuE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHblE CHUTYallMM Ha S3bIKE MaTEMaTHKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 33JauH, UCCIEI0BaTh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJBb30BAaHWMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH ITOTYUEHHBIN pe3ynbTaT

YMeHne omepupoBaTh MOHATUSAMHU: CpelHee apudmMeTHdeckoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIEE 3HAUYECHMS, pa3Max, JUCIEPCUs, CTaHJApPTHOE
OTKJIOHEHHE YHCIJIOBOTO HA0Opa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uHPOpPMALKIO, TPEACTABICHHYI0 B TAaOMUIaX, Ha AMarpammax, rpadmukax,
OTpaKaloIlyl0 CBOWCTBA peajJbHBIX MPOLECCOB U SBJICHUMN; MPEICTABIATDH
MHPOpPMALMI0O C TOMOLIBIO TalbNMIl M  JAWarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCIIE C MPUMEHEHHEM TrpaduyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJACTB; rpadUyecKu Hcce0BaTb COBMECTHBIE
HaOJII0IEHNUS C TOMOIIIBIO JIMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IMOHATUSAMHU: CIY4YalHBIA ONBIT M CIIydalHOE
COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTb C MCIIOJIb30BAaHMEM TIpaUUecKUX METOJIOB; IHPUMEHAThH
GopMyNbl CIIOKEHUS M YMHOXEHMsS BepoATHOCTeH, (GopMmylly MOIHOM
BEPOSTHOCTH, (popmyny bepHymiu, komOuHaTOpHBIE (AKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepPHUpPOBATh
NOHATUSIMM:  Cly4yailHash  BeJIMYMHA, paclpeiielieHue  BEepOsSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWue, JUCIEepCUs U CTaHJapTHOE OTKJIOHEHHE
CIy4ailHOM  BeJIMYMHBI, (YHKUMHM  pacrlpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTEJIbHOIO U HOPMAJIBHOTO PaclpeiciiCeHu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpENCIICHUN s pELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIINX YHUCEJ, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHM; YMEHUE PUBOIUTH MPUMEPHI ITPOSBIECHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHME OINEpHUpOBATH
MOHATUSIMH:  COYETAaHUE, I[IePECTAHOBKA, YHCIO COYETaHHUH, YHCIO
nepectaHoBokK; OuHOM HbrOoTOHA; yMmMeHHE NTpPHUMEHSTh KOMOMHATOPHbBIE
GakThl W pacCyXIeHus s pelleHus 3a7ad; OLEHUBAaTh BEPOSITHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MOTYUEHHBIN PE3yNbTaT

YMmenne ONCprUpoOBaATH HOHATUSAMU: TOYKa, mnpsamas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYHMHA yIJa, IUIOCKUI yroJl, 1BYIPaHHbIN
YIOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAIOIIMECS MPAMbIC, MapaUIeIbHOCTh U
NEPHEHAUKYIIAPHOCTD MPAMBIX U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMU, YIOJl
MEXIY NPSAMON U IIIOCKOCTBIO, YIOJl MEXAY IIIOCKOCTSAMHU, PACCTOSHUE OT
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TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPHU PEIICHUU 3a/Jad H3YYCHHBIE
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHHUE OLICHHUBATH pa3Mepbl OOBHEKTOB
OKPYXKAIoOIIero MHpa; CTPOUTh MAaTeMaTUYECKHE MOJEIH C IOMOUIbIO
Tr€OMETPUYECKUX TMOHATUA M BEJIMYMH, pEIlaTh CBS3aHHBIE C HUMH
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATUAMU: IUIOMAAL (GUTYPB, 00BEM (GUTYDHI,
MHOT'OIPAaHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapajuienenumnesa, mnpusMma, nupamuaa, ¢Gurypa U TOBEPXHOCTh
BpallleHus, LWINHAP, KOHYC, mmap, cdepa, miomane cdepsl, IUIOMAIL
MOBEPXHOCTH TNHPAMHJIBI, TPU3MBI, KOHYCa, LWIMHIApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesieNuIeaa, MNUpaMuAbl, IPU3MBbl, LWIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa IMOBEPXHOCTH, CEUYEHMs KOHyca U LMIMHIPA,
napajuleJibHble OCH MM OCHOBAaHHUIO, CEUEHUEe Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalEHUs, UX CEUYEHHUs], B TOM UYUCIE C MOMOILIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE NPHUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeaeaeHus] u3y4aeMbiXx (UTYp, BBIIBUTaTh TMIIOTE3HI O
CBOWCTBAX M MpPHU3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh MX; YMEHHE NPOBOJAUTH KIACCHPHUKAIMIO (GUTYp IO
pPa3IMYHBIM TPU3HAKaM, BBINOJHATE HEOOXOAWMBIC JIOTIOJIHUTEILHBIE
IIOCTPOCHUS
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YMeHue  onepupoBaTb IOHATHSAMM:  JIBUDKEHME B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00UsI, NOJOOHBIE (UIYPB; YMEHUE
pacro3HaBaTh paBHbIE W MOAO0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOIIEHUS MpPHU
pelIeHUH 3ajlay; HAaXOJUTh T'€OMETPUUYECKHE BEJIMYMHBI ([UIMHA, YTOI,
101 Ab, 00BEM) IPU PELLICHUN 33]a4 U3 JPYTUX y4EOHBIX MIPEIMETOB U U3
peanabHOM KM3HM; YMEHUE BBIYMCIATH N€OMETPUUYECKHE BEIHMUMHBI (JIHHA,
yroj, MioIaas, 00BEM, IUIOMIA[L MOBEPXHOCTH), UCHOJb3Yd H3yUeHHbIE
q)OpMy.]'II)I U MCTOABLI, B TOM 4YHCJIC. IIJIOIaAb MOBCPXHOCTH IHPAMHIBI,
IpU3Mbl, KOHyca, LMIUHApA, Iulomaas cdepbl; o00béM  KyOa,
MPSAMOYTOJIBHOTO NapaJuIedenuIiefa, MNUpaMUabl, TPU3MBI, LUIAHAPA,
KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIIEHNE 00bEMOB MOAOOHBIX PUTYD
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YMeHue onepupoBarh MOHATHSAMHU: NPSAMOYTOJbHAsE CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAWMHATBHI TOYKH, KOOPJIMHATBI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha YHCIIO, Pa3IoKEHHWe BeKkTopa 1o 0a3ucy,
CKaJISIPHOE TPOM3BEACHUE, BEKTOPHOE NPOU3BEACHUE, YIOJd MEKIY
BEKTOpPaMH; YMEHUE HCIOJIb30BATh BEKTOPHBIN U KOOPJAUHATHBIN METOH JJIst
pellIeHrs TEOMETPUUYECKUX 3a7a4 U 331a4 APYTUX YIeOHBIX IPEIMETOB
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YMeHne BI)I6I/IpaTI) HOJIXOJIS[H_[I/Iﬁ MCTOJ AJId pCHICHUSA 3aaa4v; TOHUMAaHUC




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH TMPHUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHWH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUICKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BBIYUCICHUS
1.1  HarypaubHble u nenble yncna. [IpuzHaku 1e1MMOCTH LEIbIX YUcel
12 Panmonanbubie  uyucna.  OOBIKHOBEHHBIE M JIECATHYHBIE JApPOOH, TPOLIEHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HaATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenenb ¢ nenbiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBoOHCTBa
' cTereHu
15 CuHyc, KOCHHYC ¥ TAHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsTuunble 1 HATYpaJIbHBIE JOTapU(PMBI
JelicTBuTenpHble ynciaa. ApupMeTnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 IlpubnmxEHHBbIE BBIYUCIEHUS, NPaBUa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIUNCIICHUN
1.8  IIpeoGpa3oBanue BEIpAKESHUN
1.9  KomuiekcHble yncia
2 VYpaBHeHUs U HEpaBEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIBHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHUS
2.4 Tloka3arenbHble U Jorapu(pMUyecKre ypaBHEHUs
2.5  llensie 1 1poOHO-paIMOHATIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHble HEPABEHCTBA
2.7 lloka3arenbHbIe U JIorapu(pMUIEcKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckue HepaBeHCTBA
2.9  CucreMbl 1 COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB
2.10  YpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Martpura cucTeMbl JIUHEHHBIX ypaBHeHUH. ONpeaenuTess MaTPHIIBI
3 OyHKIHH U TpaduKh
31 OyHkus, cnocodbl 3amaHus QyHkuuu. ['padux dynkumu. B3aumHo oOpaTHbIe
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIMM
Ob6nacte ompeneneHuss U MHOXECTBO 3HaueHWd ¢GyHkuuu. Hynmm  ¢QyHKum.
3.2  ITlpoMexyTkH  3HAKONOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHH.

Makcumymbl 1 MUHUMYMBI QyHKIIMU. HanOosnplee 1 HanMeHblIee 3HaueHue QyHKIUN




Ha IPOMEXYTKE

Crenennas QyHKIHS C HaTypaJbHBIM U LIeJbIM Noka3zareneMm. EE€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINUN, X CBOHCTBA U rpaduku
36 Touku paspeiBa. AcuMnTOThl TpadukoB GyHKIMNA. CBOKCTBA (DYHKIIHMH, HEITPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs [IOCIEA0BATEILHOCTEH
3.8 Apudmerndeckas u reoMmerpuueckas rnporpeccuu. opmyna cioKHbBIX MPOLEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 = TlpowmsBonHas pyHkiuu. [Ipon3BoaHbIC DIEMEHTAPHBIX (YHKITAN
[IpumeneHre mNPOU3BOAHON K HUCCIEAOBAaHHIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBIIETO 3HadeHWs] (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHoskecTBa U JIOTUKA
5.1 = MHoxecTBO, onepaluu HajJ MHOKecTBaMH. [{narpammsl Ditniepa — Benna
5.2  Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha IIOCKOCTH
7.2 | TlpsMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3 = MHOrorpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpAIIEHUS
7.5  KoopauHaTbl U BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



