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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamMma yae6HOTO Kypca «BeposSTHOCTh M CTaTUCTHKA)
6a3oBoro ypoBHs mis oOydarommxcs 10 —11 kmaccoB paspaboTtaHa Ha
ocHOBe DenepalibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa
cpemHero oO0miero oOpa3oBaHWs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMI, MPEIBABIIEMBIX K MaTEeMAaTHYECKOMY OOpa30BaHHIO, H
TpPaguIuii  poccUiicKoro  oOpa3oBaHHs. Peammsamus  TmporpamMMbl
obecrieunBaeT OBIIJICHHE KITFOUEBBIMU KOMITCTECHITHSIMH,
COCTABJSIIONTUMH ~ OCHOBY JUIsl CaMOpPA3BUTHUS W  HEMPEPBIBHOTO
oOpa3oBaHus, I1EJIOCTHOCTh  OOMIEKYJbTYPHOTO, JMYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTU 00YUAIOITUXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

VYueOHbiii Kypc «BepoATHOCTh M CTaTUCTHUKa» 0a30BOTO YpPOBHS
SIBJISIETCA TPOJIOHKEHUEM U Pa3BUTUEM OJHOMMEHHOIO y4eOHOro Kypca
0a30BOTO ypOBHA OCHOBHOHM 1mikonbl. Kypc mnpegHazHaueH yis
dbopMupoBaHus Yy O0OydYaromuxcsi CTaTUCTHYECKOM KYyJIbTypbl U
MOHMMAHUSI POJIM TEOPUM BEPOSITHOCTEH KaK MaTeMaTH4YECKOIo
WHCTPYMEHTA i1 U3YyYCHUS CIy4YalHbIX COOBITHM, BEJIWYUH U
nporieccoB. IIpu wu3ydueHum Kypca oOoramarTcsi MNpeICTaBICHUs
yUYalllUXCsl O METOJIaX MCCIEAOBaHUS W3MEHYMBOTO MHpA, Pa3BUBACTCS
NOHUMAHUE 3HAYUMOCTH M OONIHOCTH MAaTeMaTHYEeCKHMX METOOB
MO3HAHUSI KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-
HAy4YHOTO MUPOBO33PECHHUSI.

ConepxaHve Kypca HampaBlIEHO Ha 3aKpEIUICHUE 3HAHMWM,
MOJIYYEHHBIX MPU HU3YYCHUU Kypca OCHOBHOM IIKOJBI M Ha Pa3BUTHE
MPEJCTABICHUIN O CIIy4allHbIX BEJIWYMHAX U B3aUMOCBS3SIX MEXAY HUMU
Ha Ba)KHBIX MPUMEPAX, CIOKETHI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIETO
Mupa.

B cooTBeTcTBUM C yKa3aHHBIMH IEJISIMH B CTPYKType Y4EOHOTO
Kypca «BepoSaTHOCTh U CTaTUCTHKA» CPEJIHEN ITKOJIBI Ha 0a30BOM ypOBHE
BBIJICJICHBl  CIIEAYIOIIME  OCHOBHBIE  COJIepXKATeNbHbIC  JIMHUU:
«Cnyyalinbple COOBITHS U BEPOSITHOCTUY, «Cily4yaiiHble BEJIMUYUHBI U 3aKOH
OOJIBIINX YUCEI.

Baxnyio uacTh Kypca 3aHUMAeT H3YyYEHHE T'€OMETPUYECKOro U
OMHOMMAIIBHOTO PACIIPEACIICHUA M 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJIOraMu — I0Ka3aTeJIbHbIM U HOPMAaJIbHBIM PaCIpEICICHUSAMM.



Conepxxanne muHUM «CiydaiiHble COOBITUSL W BEPOSTHOCTH
CIIy>)KHUT OCHOBOH i1 (POPMHUPOBAHUS MPEJCTABICHUN O paclpeeIeHUN
BEPOSATHOCTEW MEXJy 3HAUEHUSIMU CIy4yalHBIX BEJIMYMH, a TAKXKE 3Ta
JUHUS HeoOXoauMa Kak 0a3a JUisl U3ydeHUs 3aKOHa OOJbIINX YUCEN —
(yHIaMEHTAIbHOTO 3aKOHA, NEHCTBYIOIIETO B MPHUPOJE U OOIIECTBE U
MMEIOIIETO MaTeMaTH4ecKyro Gdopmamm3aiuio. CamM 3aKOH OOJBIINAX
quycesl MpEeAJaraercs B O3HAKOMHUTEIBbHOM (opMe € MHUHMMAIBHBIM
UCIOJIb30BAaHUEM MaTEMaTUYECKOTo (popmanuzma.

Templ, CBA3aHHBIE C HENPEPBIBHBIMHU CIy4allHBIMU BEIMYHHAMM,
AKIIEHTHUPYIOT BHUMAaHHE UIKOJIBHUKOB HAa OINHWCAHUM W HW3YYCHHUH
CIIy4ailHbIX SIBJIEHUH C IMOMOIIBIO HENpPEephIBHBIX (yHKIUNA. OCHOBHOE
BHUMAHHE yaAeIseTCs II0Ka3aTeJIbBHOMY " HOPMAaJIbHOMY
pacupeneseHus M, IpUd  OTOM  MPEAIOJIAracTcsi  O3HAKOMMTEJIBHOE
M3y4YeHUe MaTeprasia 0e3 J0Ka3aTelbCTB IPUMEHAEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha m3ydenne kypca «BeposSTHOCTh U CTaTHCTHKA» Ha 0a30BOM YPOBHE
OTBOIUTCA 1 yac B HeNEN0 B TEUCHHE KAXKIOTO rojila 00ydeHus, BCETO
68 yueOHBIX 4acoB.



COIAEPKXAHUE YYEBHOTI O KYPCA
10 KITACC

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

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4alHbIE COOBITUSI. DIIEMEHTAPHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpeEcCeUeHUE, 00bEINHEHUE, TIPOTUBOIOIOKHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

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

KoMOunaropHoe npaBuino ymHoxxkeHus. IlepecranoBku u ¢gakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

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

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXMJAHUE, IUCHEPCUs U CTaHAApTHOE OTKIOHEeHue. Ilpumepsl npumMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMUATILHOTO paclpeiesIeHU .

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

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IPUBOIAIIME K HOPMAJIIBHOMY pacnpenencHuto. [lonstue
O HOPMAJILHOM pacCIIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUMAIBHBIMA HHCTUTYTaMU B COOTBETCTBHUM C MX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3J0pPOBbIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; WHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3OBaHUIO W
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COITUATEHO-YKOHOMHYECKUX TPOIIECCOB HA COCTOSHHE MPUPOIHON M COIMATBLHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH VISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHJIU3AIMH; OBJIAJCHHEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBI YYEOHOTO TMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMATHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISTH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJISi OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEICTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefAHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
cOOBITHE, DJIEMEHTapHOE COOBbITHE (BJIEMEHTAPHBIA MCXOJ) CIy4allHOTO OIbITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YyUYCHHBIX CIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOMOJIONKHOE JAHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jusepa u GopMylioN CI0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OMbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABWIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUN JI0 IEPBOTO YCIE€Xa; HAXOAUTh BEPOATHOCTH COOBITHI B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; PUBOIUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXKHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOIWTh
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

HNmeth nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAJIIBHOM PaCIpPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumMenoBanue pa3aejioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie | IpakTuueckue (mupp )
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpencraBneHne JaHHBIX U ONUCATEIbLHAS 4 bu6mmoreka [IOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiryyaliHbIe OIIBITBI M CITy4aliHbIC COOBITHS,
2 OHI?;:H c aBHOBOSMO)KH}IZIMI/I 3 1 bubmorexa [TOK
P https://m.edsoo.ru/e0b7b0f1l
3JIEMEHTapPHBIMU HCXO0/IaMH
3 Omneparuu HaJ COOBITHAMU, CIIOKCHUE 3 bu6mmoreka [IOK
BEPOATHOCTEH https://m.edsoo.ru/e0b7b0f1
VcinoBHas BEpOSITHOCTD, JEPEBO
4 CIIy9aiflHOTO EHBITa o 1\I/1[ ia TTOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBHCHUMOCTH COOBITUI
bu6mmoreka [IOK
4
> DIEMEHTEI KOMOHHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun mocaen0BaTeNbHBIX UCIBITAHUA 3 1 bubmmorexa [IOK
p a https://m.edsoo.ru/e0b7b0f1l
7 CrayualiHble BEIMYNHEI U PACIIPEAETICHUS 6 bubmmorexa [TOK
yi pactipent https://m.edsoo.ru/e0b7b0f1
. bubnmnoreka [JOK
8 O0001IeHE U CHCTEMATH3AIMs 3HAHNH 5 2 https://m.edsoo.ru/e0b7hOfL
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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Marematuueckoe 0>XKHIaHue CIydailiHON 4 bubmmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
Hucniepcust u cTaHAapTHOE OTKJIIOHEHHE bubmmoreka [JOK
2 o . 4 1
CIy4yallHO! BEIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnuoreka [{OK
3 3aKoH GostbLmX HHcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHble cilydaliHble BETUYUHbI 9 bubnuorexa [IOK
(pactipeenenusi) https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
° Hopwmanerioe pacnpesenetiis 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpenue, 06001IeHUE U 19 5 bubnmorexa LIOK
cucTeMaTHu3alus 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
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IlpakTuueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
[IpencraBieHue TaHHBIX C bubnunoreka LIOK
1 1
MTOMOIIBIO TAOJIUIT U AUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeTnueckoe,
MearaHa, Hanbobliee u
2 HaWMEHbIIICE 3HAYCHHS, pa3Max 1 bubmorexa HOK
P ’ https://m.eds00.ru/dd00738d
TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnieckoe,
MeauaHa, HanOoJbIIee U
3 HaUMEHBIIIee 3HAYCHUS, pa3Max 1 brbmmorexa [JOK
-P ’ https://m.eds00.ru/98645f6¢c
TUCTICPCHS, CTAaHITAPTHOE
OTKJIOHEHHE YUCIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe,
MearaHa, HanbobIee u
4 HaVMEHbIIIEe 3HAUCHMS, pa3Max 1 brbmmorexa LTOK
P ’ https://m.eds00.ru/7c¢9033a8
TUCTIEPCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyualiHble SKCIIEPHUMEHTHI
5 (OTBITHI) U CITy4aiHbIE COOBITUS 1 bubmmorexa LIOK
v ] https://m.eds00.ru/347c1b78
OnemMeHTapHble COOBITHS (MCXOIbI)
6 BeposiTHOCTB City4aitHOTO COOBITHSI. 1 bubnuotexa [JOK



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

BeposiTHOCTH COOBITHIA B OIIBITaX C
PaBHOBO3MOXHBIMU
3JIEeMEHTaPHBIMU COOBITUSIMU

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

BeposTHOCTB City4aitHOTO COOBITHSI.

bu6nmorexa [IOK

5
[IpakTrueckas pabota https://m.edsoo.ru/5e8fa94a
Onepauuu Haj COOBITUSMU:

8 nepeceueHue, 00beTMHEHNE bubnuoreka [JOK
COOBITUH, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/221c622b
coObITus. Inarpammsl Diinepa
Omnepanuu Haj COOBITUSMU:

9 nepeceueHme, 00beTMHEHNE Bbu6mmotreka [JOK
COOBITUH, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/cc10cle2
coObITus. lnarpammsl Diinepa

10 dopmyra CII0KEHHUS BEPOSITHOCTEH bubnnorexa [JOK

pMy P https://m.edso00.ru/3057365d
VYciioBHast BEpOATHOCTb.
11 YMHOkeHue BepoaTHocTel. JlepeBo bubmorexa LHOK
. P AP https://m.eds00.ru/9a408d25
CIIy9aifHOTO DKCIIEPUMEHTA
VYciioBHast BEpOATHOCTb.
12 YMHOXkeHue BeposiTHOCTEH. [lepeBo bubnmorexa OK
. P AP https://m.edsoo.ru/b1e76d3a
CIIy4aifHOTO YKCIIEPUMEHTA
VYcioBHast BEpOATHOCTb.
13 YMHOXeHue BepoaTHocTel. JlepeBo bubnmorexa [IOK
. P $ AP https://m.edsoo.ru/47fo6b11
CIIy4aifHOTO IKCIIEPUMEHTA
14 ®opmya NOJHON BEPOATHOCTHU bubmorexa LIOK
pMy P https://m.eds00.ru/15941bec
b K
15 ®opmyna NOJHON BEPOATHOCTHU nommorexa O

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/64d75244
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 dopmyra MOJHON BEPOSITHOCTH. bubnmoreka [JOK
He3zaBucumeble coObITHS https://m.edsoo.ru/e3dd5ac9
bubnmnoreka HOK
17 Konrporsnas padora https://m.edsoi.I ru/29dc6ch9
18 KomMb6unaTopHoe npaBuiio Bu6muotexa [JOK
YMHOKECHHUS https://m.edso00.ru/2270cf70
Bu6muoteka [JOK
19 Hepecranosiit 1 paxropian https://m.edso:;.[ ru/d58ce6d1
. bubnnoreka [JOK
20 Hueno coteranit https://m.edsoc%.l ru/7904difb0
21 Tpeyronbuuk Ilackang. @opmyna Bbu6moteka [JOK
6unoma Hrrorona https://m.edsoo.ru/fa47998f
buHapHbIl ciiy4ailHbIM OIBIT
22| Hesusmcunme nemutann, Copi bumorera L1OK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
NIEPBOTO ycIexa
93 Cepust HE3aBUCUMBIX UCTIBITAHUI bubmuoreka [IOK
bepnymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [IpakTuueckas pabora c bubmuoreka [IOK
WCTIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabIuI
. bu6muoreka [JOK
25 Caysaifias B IHHa https://m.edsoi.I ru/639be9aa
26 Pacrnipenenenue BeposiTHOCTEN. bubnuorexa [IOK
Hwnarpamma pacnpenesneHus https://m.edso00.ru/6dc7ff39
27 CymMa 1 npousBeicHHUE bubmuoteka [IOK



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

CIIyYallHBIX BEIUYUH https://m.edsoo.ru/51b7ed5f
CyMMa ¥ IpOU3BEICHHE bubmmoreka [JOK
28 . 1
CIIyYallHBIX BEIUYUH https://m.edso0.ru/c2757cc3
IIpumepr! pactipeneaeHui, B TOM
29 ‘II/II)CJ'IG 110156 I/II)‘ISCKOC n 1 bubmorexa [IOK
P https://m.edso0.ru/91e08061
OMHOMHUAJILHOE
IIpumeps! pactipeneaeHui, B TOM
30 ‘lI/II)CJ'Ie IPGOI\]/;I)CT I/II)‘ISCKOC u 1 bubmmorexa HOK
p https://m.edsoo.ru/5afffO5f
OMHOMHUAIIEHOE
31 [ToBTOpeHue, 0600IICHNE U 1 bu6nmorexa LIOK
CHCTEMAaTH3aIUs 3HAaHUU https://m.edsoo.ru/0f4d3cd7
[ToBTOpenue, o6oOIICHNE U bubnuoreka [IOK
32 . 1
CHCTEMAaTH3aIus 3HaHUU https://m.edsoo.ru/e01a3dc4
bubnunoreka LIOK
n 1
33 TOTOBAA KOHTPOJILHAA padoTa https://m.edsoo.ru/a985ae79
[ToBTOpenue, o6o0IIEeHNE U bu6mmoteka [IOK
34 . 1
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1ddca5e0
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabsubie | IIpakTuueckue
n/n Bceero U3yueHusi =~ oOpa3zoBaTeibHbIE
padoTshI padoTshI
pecypcsl
[ToBTOpeHnue, 06001ICHNE,
CHCTEMAaTU3alMs 3HAHUH.
1 CrayyaiiHbIe OIBITHI M BEPOSATHOCTH 1 bubmorexa HOK
i 5 . p https://m.edso0.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBUCUMBIX MCIBITAHUI
[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aLMs 3HAHUI.
5 CovaaiiiLie o CDOATHOC 1 bu6mmoreka [IOK
JIy4alHbIE OIBITE X BEPOSITHOCTH
i N . p https://m.edsoo.ru/a573a292
CIIy4aiiHbIX coObITHI. Cepun
HE3aBUCUMBIX MCIBITaHUI
[ToBTOpenue, o6odIIEHKE,
CUCTEeMAaTH3aIHs 3HAHWM.
3 CrayyaiiHbIe ONIBITHI M BEPOSTHOCTH 1 bubmorexa HOK
i . . P https://m.edsoo.ru/07a5e861
Cy4aifHbIX coObITHil. Cepun
HE3aBUCUMBIX MCIBITAHUI
[ToBTOpenue, 06001IIEHNE,
CHCTEMAaTH3alMs 3HAHUH.
4 CrayyaliHbIe ONIBITHI M BEPOSTHOCTH 1 bubmorexa LOK
i . . p https://m.edso0.ru/32bc29bf
CITy9aifHbIX cOOBITHH. Cepun
HE3aBUCUMBIX UCIBITAHUI
[Ipumeps! IpuMEHEHNs
bu6mmoreka [JOK
5 MaTEMAaTHYECKOTO OKUIAHHUS 1

(cTpaxoBaHue, J0oTEpE)

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

MaremaTtuueckoe OXXHaaHue

bubmuoreka [JOK

6
CYMMBI CITy4ailHbIX BEJIUYHUH https://m.edsoo.ru/0Oadefe9e
MareMaTu4decKkoe OKHIaHne
7 TeOMETPUYECKOr0 1 bubmorexa LOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeae/ICHUI
MareMaTu4decKkoe OKHIaHne
8 T€OMETPUUECKOI0 U bubmorexa LOK
p . https://m.edsoo0.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui
9 Jucnepcus u ctanaapTHoOe bubnuoreka [IOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTtaHapTHOE bubnunoreka [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
11 Jucnepcun reoMeTpu4eCcKoro u bubnuoreka [IOK
OMHOMUAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c
12 HCIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/a53cd884
TaOJIHIL
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br160pouHbIii METO/T UCCIIeIOBaHUIA https://m.edsoo.ru/94ddc34a
14 3aKkoH OOJIBIIMX YHUCel. bubnnorexka [JOK
Br160pouHbIii METO/T MCCIIeIOBaHMIA https://m.edsoo.ru/cf23b369
IIpakTnyeckas padbora ¢
15 I/ICE)HOJIBBOBaHI/IePi\/I 3JIEKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0JIHIL
bubmuorexa [JOK
16 Hrorosas koTpoILHAT padoTa https://m.edsoo.ru/7e379f8f
17 IIpumeps! HENTpEpBIBHBIX bubnnorexa [JOK

CIIy4alHbIX BeJIMUUH. OyHKIUA

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



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

IJIOTHOCTH Pacmpe/eICHUsI.
PaBHOMEpHOE pacrpeieieHue 1 ero
CBOMCTBA

[Tpumepsl HEPEePHIBHBIX
CIy4alHBIX BeIMYUH. OyHKIMS

18 IUIOTHOCTH PacIpenecHus bubmorexa LOK
pactipea ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacripenesieHue u ero
CBOMCTBaA
3amauun, TpUBOISIIHNE K
HOPMAJIBHOMY PacIpeeIICHHIO. bubnnorexa [HOK
19 .
DyHKIMSA INIOTHOCTH U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAaJIbHOT'O pacIipeiesIeHUs
[IpakTrueckas pabota ¢
20 HCIIOJIL30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/1f1f9ad9
TadJIMUIL
[ToBTOpenue, 060061IeHUE U
21 cUCTeMAaTU3aIusA 3HAHUI bubmorexa [IOK
' https://m.eds00.ru/72953f4c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenwue, 06001IeHUE U
22 cucTeMaTu3ausa 3HaHUI bubmorexa [IOK
' https://m.edso0.ru/b699ad0c
OmnucarenbHas CTaTUCTHKA
[ToBTOpenue, o6odIIeHNE 1
93 cucreMaTtu3alus 3HaHui. OTBITHI C bubnuoteka [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fcbacf9
3JIEMEHTAPHBIMHA COOBITUSIMHU
[ToBTOpenwue, 0600IIEHNE 1
24 cucreMaTtusanus 3HaHui. OTbITHI C bubnmuotexa [JOK

PaBHOBO3MOKHBIMHA
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
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEeHME, 0600IICHUE U
CUCTEeMaTH3alMsl 3HAaHUH.
Brrunciienne BeposiTHOCTEM
COOBITUH ¢ TpUMEHEHUEM (HOopMYIT
U rpauyecKux MeTo10B
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oiliiepa)

bu6mmoreka [IOK
https://m.edso00.ru/272910f5

26

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHU.
Beruunciienue BepositTHoCTEH
COOBITHIA ¢ TpUMEHEeHUEM (opMyIT
U rpauuecKrxX METOI0B
(KoopaMHATHAS MpsIMast, IEPEBO,
nuarpamma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

IToBTOpEHME, 0000IIICHUE 1
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
cOOBITHI ¢ IPUMEHEHUEM (POpMYIT
U TpaduYecKuX METOJI0B
(koopauHAaTHas MpsiMasi, 1epeBo,
quarpamma Oiliepa)

bu6mmoreka [IOK
https://m.edsoo0.ru/5964f277

28

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTeH
COOBITHI ¢ pUMEHEHHEM (OPMYIT
U rpaduYecKX METOI0B
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

bubmuorexa [JOK
https://m.edsoo.ru/e71debed

29

[ToBTOpenwue, 0600IIEHNE U

bu6mmoreka [IOK



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

CUCTEeMaTH3alMsl 3HAaHUH.
CiyyaliHble BEJIMYMHBI U
pacnpezeneHus

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

[ToBTOpEeHME, 0000IICHUE U

CHCTEeMAaTH3alMsl 3HAaHUH. bubmuorexa [JOK
30 . 1
CrnyuaiiHble BEJIMUHHBI U https://m.edsoo.ru/lcc2df8f
pacripeaeseHus
[ToBTOpeHue, 0600IICHNE 1
31 CHUCTEeMaTU3alus 3HAHUM. 1 bubnuorexa [JOK
Marematnueckoe 0XKUIaHUE https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYMHBI
[ToBTOpeHue, 0600IICHNE 1
39 CHUCTEeMaTHU3alus 3HaHU. 1 bu6mmorexa [IOK
Maremarnueckoe oXKugaHUE https://m.edsoo.ru/640a8ebf
CIy4yallHO! BEJIUYHHBI
bu6mmoreka [JOK
33 Hrorosast kouTposbHas padota 1 https://m.edsoo.ru/0fd6d597
34 [ToBTOpEeHue, 06001mEeHNE U 1 bubnnorexka [JOK
crucTeMaTU3alus 3HaHUI https://m.eds00.ru/5006273e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
6 Teopust BEepOsSTHOCTEH U CTaTUCTUKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPaMMBbl
OnepupoBaTh TOHATHSAMHU: CpelHee apudmeTnueckoe, MeauaHa,
6.2 HauOoJplllee, HAaMMEHbIIEE 3HAUEHHWE, pa3MaxXx MaccuBa YHCIOBBIX
JAHHBIX
OnepupoBaTb IMOHATUSAMM: CIy4alHBIH AKCIEPUMEHT (ONBIT) U
Clly4ailHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIA HCXOJ)
6.3 CIIy4alHOTO  OIIBITA;  HAXOAWUTb  BEPOSITHOCTH B  ONBITaX C
PaBHOBO3MOXHBIMU CIy4YailHBIMU COOBITHSIMHM, HaXxOJIUTh U CPaBHUBATH
BEPOSITHOCTH COOBITUH B U3YUYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute 1 ¢GopMynupoBath coOBITHS: IepeceuyeHrue U OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
' M0JIb30BAaThCA ~ auarpamMmamu  Oiiepa U (Qopmysiod  cloXKeHus
BEPOATHOCTEN IIPH PEIICHNUH 33]a4
OnepupoBaTb NOHATHUAMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHUMBbIE
6.5 COOBITHSI; HAXOJUTh BEPOSITHOCTH C IOMOILBIO MpaBUiIa YMHOKEHUS, C
IIOMOMUIBIO A€PEBA CIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATUAMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPHUS
6.7 UCTIBITAHUH, yCIieX M Hey/aya; HaXOJUTh BEPOSITHOCTH COOBITHI B Cepuu
' HE3aBHCHUMBIX MCIIBITAHUNA 10 MEPBOTO yCleXa, HaXOJIUTh BEPOATHOCTH
coObITHI B cepun ucnbiTanuii bepuymnnu
6.8 OnepupoBaTh MOHATUAMHU: CllydaiiHas BEJIM4YMHA, paclpeseleHue

BEPOATHOCTEN, AUarpaMma pacrpeaesieHus

11 KIIACC




Kon

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM

NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabrara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5 1 CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW CIy4YallHOM  BEJIMYMHBI 10
' pacipeieNIeHUIO I € TOMOILbIO AHarpaMm
OnepupoBaTh IOHATHEM MATEMaTUYECKOTO OXHUIAHUS, IPUBOJUTH
£ 5 NpUMEpbl  TOr0, KaK TPUMEHSIETCS MAaTeMaTHYeCKOE OKHUJIaHUE
' CIIy4ailHON BEJIMYMHBI, HAXOJUTh MAaTEeMAaTUYECKOE OXUIAHUE IO
JTAHHOMY pacIpe/ieICHUI0
5.3 HNmeTpb npencraBiaeHue o0 3aKOHE OOJIBITUX YHCET
5.4 HmeThb npeacTaBiaecHue 0 HOPMAIbHOM pacIpeieICHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne maHHBIX C TMOMONIbIO Tabimn wu  guarpamm. CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoJbllliee W HAUMEHbIIEEe 3HAUYCHUs, pa3Max,
JUCIEepCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyuyaiiHble SKCIEpUMEHTHI (OMBITHI) W Cily4yailHble COOBITHS. DIIeMEHTapHbIE
coObITHs (MCX0bl). BeposTHOCTH ciydallHOTO COOBITHSA. bBiHM30CTh YacTOTHI U
6.2 BEPOATHOCTH COOBITUH. Ciy4aifHble OMBITHl C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMA.  BeposiTHOCTH ~ COOBITHII B ONBITaX €  PAaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMU
6.3 Onepauuu HajJ COOBITUSIMM: TlepeceyeHHue, OOBbeIMHEHHEe, MPOTHBOIOIOKHBIE
' coObITud. Jlnarpammsl Ditnepa. @opmyna ciaoxkeHus: BEposSsTHOCTEN
6.4 YcnoBHass  BEPOATHOCTb. YMHOMXKEHHME BEpOATHOCTEH. JlepeBO  CiydalHOro
' skcniepuMmenTa. @opmyria mosHOM BeposTHOCTU. HezaBucumeblie COOBITHS
65 KomOunatopHoe mnpaBwio ymHOXkeHus. IlepectranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa
bunapHblii crmyyaliHbli ONBIT (MCIBITaHUE), ycmex W Heynada. HesaBucumbie
6.6 ucneltannsd. Cepusi HE3aBUCHMBIX HCHBITaHUNM 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymmn
6.7 CrnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTeH. J[MarpaMMa pacrnpenesieHusl.
' [Ipumeps! pacnpesiesieHnit, B TOM YKCIie TeOMETPUYECKOe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 Teopus BeposATHOCTEN U CTaTUCTHKA
5.1 YucioBble XapaKTEpUCTUKHU CIyYalHBIX BEJIIMYMH: MAaTEMaTU4YeCKOe OXKHJaHUE,




JIUCIIEPCUSL U CTAHJAPTHOE OTKJIOHEHUE. [Iprumepsl NTpUMEHEHUsT MAaTeMaTUYECKOTO
OXKMJIaHMSI, B TOM YHCIE B 337a4ax M3 IOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHue OWHAPHOW CIIydallHOW BENIWYMHBL. MaTeMaTH4ecKoe OXKHJIaHUE CyMMBI
CIIy4alHbIX BEIMYMH. MaTeMaTu4ecKoe OKUIAHUE U JUCIIEPCUs T€OMETPUIECKOro

¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

3aKkoH OOJBIIMX YHCEN M €ro pPojib B HayKe, Mpupojae u odmiecTBe. BriOopouHbIit

5.2

METOJ| UCCIIEAOBAHNN

IIpuMepsl  HenpepbIBHBIX — Cilyd4aliHbIX BenuuuH. [loHATne O IJIOTHOCTH
5.3 pacnpezneneHus. 3agady, IpUBOJALINE K HOpMaJIbHOMY pacnpezaenenuto. [Toustue o

HOPMAaJIbHOM pacmpeieICHu!




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

Bnagenne MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEHICHHs 3a/ay;
yMeHHe (QOpMyIUpOBaTH W ONEPUPOBATH MOHSATUSMHU: OMpEICIICHUE,
akcuoma, Teopema, CJEACTBHE, CBOWMCTBO, IPHU3HAK, [0Ka3aTEJIbCTBO,
paBHOCHIIbHBIC (YOPMYJIIMPOBKH; NMPHUMEHATh UX; yMEHHE (OPMYIHUPOBATH
oOpaTHOE W TPOTHBOIIOJIIOKHOE YTBEPXKACHHE, MPUBOIAWTH IPUMEPHI H
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJl MaTeMAaTUYECKOW  MHIYKIUH;
MIPOBOAMTH JI0Ka3aTeIbHbIE PACCYXACHUS MPHU PEIICHUU 3a]1a4, OIEHUBATh
JIOTUYECKYI0  TPAaBHIBHOCTb  PACCY)KIEHUH; yMEHUE  OIepUpOBaThH
MOHATHSIMH: MHOKECTBO, IOJIMHOKECTBO, OIEpali HaJ MHOXKECTBAMU;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JiJIsi OMHUCAHUS
peaNbHBIX MPOLIECCOB M SIBICHUN U MPH PEIICHUH 3a/a4, B TOM YHUCIE U3
IPYTUX Y4YEOHBIX MPEJAMETOB; yYMEHHE OIEpUPOBATh MOHATUIMH: Tpad,
CBS3HBIN Tpad, JAepeBo, IUKI, Tpad Ha TJIOCKOCTH; YMEHHE 3aJaBaTh U
OMHCHIBaTh Tpadbl Pa3sTUYHBIMU CIIOCOOAMH; HCIIOJIB30BaTh Tpadbl MpH
pelieHnu 3aa4y

YMeHue onepupoBaTh MOHATUSAMU: HATYpalbHOE YHUCIO, LEIN0E YHUCIIO,
CTENEHb C LIEJBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
palMoOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JACUCTBUTEIBHBIM IOKA3aTENIEM,
jgorapupM YHUClIa, CUHYC, KOCMHYC M TaHI€HC IPOM3BOJBHOIO YHCIA,
OCTaTOK [0 MOJYJIO, PAlUOHAIBHOE YHCIIO, WPPALUOHAIBHOE YHCIIO,
MHO>KECTBA HaTypalbHbIX, LIEJbIX, PALIMOHAIBHBIX, JeCTBUTEIbHBIX YHCET;
YMEHHE HCIIOJIb30BaTh MPU3HAKU JEIUMOCTH, HaWMEHbIIMM oO0mui
JenuTeNnb W HauMeHbllee ofliee KpaTHoe, alropuT™M EBkiauaa mnpu
pElIeHNnN 3a/1a4; 3HAKOMCTBO C Pa3jIMYHbIMH NO3ULMOHHBIMH CHUCTEMaMU
CUMCIIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYCHUH U MPeoOpazoBaHMs
BBIpQKEHUI CO cTeneHsMH U Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palMOHAJIbHBIX  BBIPQKECHWH;  YMEHHE  ONEpPUpPOBaThb  IOHATUSAMHU:
MOCJIEZIOBATEIbHOCTh, apu(MeThyeckass Mporpeccusi, TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBbIBalOIlas TIeOMETpUYecKas MpOrpeccus;
yMEHHE 3a/laBaTh IIOCJEJI0BAaTEIbHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYPPEHTHBIX (OpMyJI; yMEHHE ONEpUPOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCJIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCEIN
(reoMeTpuyeckas, TPUTOHOMETpHYECKass M  anreOpanyeckas); yMeETb
MPOU3BOIUTH apu(METHYECKHe JEHCTBHS C KOMIUIEKCHBIMHM YHCIIAMH;




MPUBOJUTH MPUMEPHI MCIOJIB30BAaHUS KOMIUICKCHBIX YHCEN; ONEPHPOBATH
MOHATUSIMHU:  MaTpuma 2X2  u  3%X3,  onpenenuTesb  MaTpUIIbl,
F€OMETPUUYECKHI CMBICI OTIPEICTUTEIIS

YMeHue onepupoBaTh NOHATHAMM: DPALMOHAIBHBIE, HPPALUOHAIbHBIC,
[OKa3aTeIbHblE, CTEIEHHbIE, JOrapuPpMHUUECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH IIOHATUAMM:
TOXJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHUE, YpPaBHEHHE, HEPaBEHCTBO,
CUCTEMA YPAaBHEHUHM U HEPABEHCTB, PABHOCWIBHOCTb YPAaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PELIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO Pa3JIM4YHBIX NPUEMOB; pELIATh ypPABHEHUS, HEPABEHCTBA U
CUCTEMBI C [TapaMEeTPOM; IIPUMEHATh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHUs MaTeMaTH4YeCKMX 3aJad U 3a7ady M3 pa3IMyHbIX oOlnacTeit
HayKH U pEaJIbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKLHUH,
NEPUOIMYHOCTh (PYHKIUH, OrPAaHUYEHHOCTb (YHKIMHU, MOHOTOHHOCTh
GbyHKIMU, PKCTpeMyM (YHKIHMH, HAauOOJNbIIee W HAMMEHbIIEC 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbhiBHAs (DYHKIHS, acCUMOTOTHI rpaduka
GbyHKIMU, TIepBas U BTOpas MPOM3BOAHAS (YHKIMH, T€OMETPHUECKUU U
¢u3nveckuii  CMBICT  MPOU3BOJAHON, MEpBOOOpa3Hast, ONpeAeTIEHHBII
UHTETpaj; YMEHHME HaXOJUTh AaCUMOTOTHl Tpaduka (GYHKUUHU; yMEHHE
BBIUUCIIATH ITPOU3BO/IHBIE CYMMBI, IPOU3BEACHNUS, YACTHOIO M KOMITO3UIUH
GyHKIMH, HAXOUTh YpaBHEHHUE KacaTelbHOM K rpapuky QyHKIMH;, YMEHHE
HaXO/UTh MPOU3BOJIHBIE JIEMEHTApHBIX (YHKIMN; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO ISl WCCIEOBaHHUS (YHKIWH, HAXOMUTh HAWOOJBIIUE |
HAaMEHBIINE 3HaueHWs] (YHKIWUH; CTPOUTHh Tpa@UKd MHOTOWIECHOB C
WCTIOJB30BAaHUEM  amiapara MaTeMaTHYeCKOro aHajiu3a, MPHUMEHSThH
MIPOU3BOIHYIO UISI HAaXOXKJICHHUS HAWIYUIIETO PEHICHHWsS B MPUKIAIHBIX, B
TOM YHCIIE COLMATIbHO-?PKOHOMHMYECKHX U (PU3MUECKUX 3a/1a4ax; HAXOAUTh
IUIOIAAN ¥ 00bEMBI (PUTYp C TIOMOIIBIO WHTErpaja; MPUBOIUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUS C MOMOIIbI0 AuddepeHInaIbHbIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: rpaduk QYHKUIUHU, oOpaTHas (YyHKLUS,
KoMMo3uLusl (PyHKIUH, JuHeiHas ¢GyHKUWSA, KBaJIpaTU4Has (QYHKIUS,
painuoHanbHas (QyHKUMSA, CTeneHHas (QYHKIUS, TPUTOHOMETPUYECKUE
GyHKIMM, OOpaTHblE TPUTOHOMETPUYECKHE (YHKIMH, IMOKazaTeiabHas U
norapu@muyueckas (QYHKIUH; yMEHHUE CTPOUTh TIpadUKU HU3YUYEHHBIX
GyHKIUH, BHINIOTHATE MpeoOpa3zoBaHusl rpa@uKoB (YHKIMMA, UCIOIb30BaTh
rpaduKu JUId U3Y4YEHHUs MPOLECCOB U 3aBHCUMOCTEH, MpU PELIeHUH 3a/au
U3 JIpYTUX y4eOHBIX MPEIMETOBH 3a1ad M3 PealbHON KU3HM; BBIPAXKaTh
dbopMyIaMu 3aBHCHMOCTH MEX]IYy BEITHUYMHAMHM; HCIIOJI30BaTh CBOMCTBA M
rpaduku QyHKIOUA A7 pelieHus ypaBHEHHWH, HEPaBEHCTB W 3aJad C
napameTpamM; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXKECTBA
pELICHNI ypaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 33/JaYyd pa3HbIX TUIOB (B TOM YMCIE Ha
MPOLIEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, pabdOTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/la4yil U3 00JacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
(buHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHMIO 3aJaud, MCCIEJOBATH IIOJIyUEHHOE pEIIEHUE |
OIICHUBATh TPABJOMOJO0HOCTh PE3YJIbTATOB; YMEHHE MOJICIHPOBAThH
peanbHbIE CHUTYyallUM Ha S3BIKE MATEMAaTHKH; COCTaBJSATH BBIPAXKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMbI 110 YCJIOBHIO 3aJla4H, UCCIEI0BATh
MIOCTPOCHHBIE ~ MOJEIM C  HCIOJb30BAaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHATHAMH: cpelHee apupMeTHUecKoe, MeAHuaHa,
HauOOJIbIIICe U HAaUMEHbIIICE 3HAYCHUS, pa3Max, JAMCIEPCHUs, CTaHIapPTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; YMEHHE H3BJICKAaTh, MHTEPIPETUPOBATH
nHpOpMaNHIO, PEACTABICHHYI0 B TAaOMUIAX, Ha AMarpammax, rpadukax,
OTPAXKAIOILIYI0 CBOWCTBA PEAIBHBIX IMPOLIECCOB W SBJIEHUN; MPEACTABIATH
nHQOpPMALIMIO € TIOMOIIBIO Ta0NWII W  AWArpaMM; HCCIIECIOBaTh
CTaTUCTUYCCKUC MHOAaHHBIC, B TOM 4YHCJIC C IPHUMCHCHUCM rpa(bnqecxnx
MCTOHOB U J3JICKTPOHHBIX CPECACTB, Fpaq)quCKH ucciaeaoBaTb COBMECTHBIC
HAOJIIOICHUS C IIOMOIIIBIO TUarpaMM PacCEHBaHUs M JIMHEHHOM Perpeccuu

YMeHue onepupoBaTh IOHATHSAMM: CIy4alHbIA OMNBIT WM  CIy4aliHOE
COOBITHE, BEPOATHOCTh CIYYaHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C UCIOIB30BaHWEM TIpapUUeCKHUX METOJOB; NPUMEHSITh
GbOopMyINbl CIOKEHHSI M YMHOXEHHS BEpOSTHOCTEH, (OpMylly MOIHOM
BEpOATHOCTH, (opMyny bepHymin, komOuHaTOpHBIE (QakThl U (HOPMYIIBI;
OIICHMBATh BEPOSITHOCTH pPEAIbHBIX COOBITHI; YMEHHE ONEepUpPOBATH
MOHATUSIMH:  CIydailHas BEJIWYWHA, PACHPENCIICHUE BEPOSATHOCTEH,
MAaTeMaTUYECKOE OXKHJAaHUE, IUCIEPCHS W CTAaHIAPTHOE OTKJIOHEHHUE
CIIly4ailHOM  BeNMWYUHBL, (YHKIUU  paclpenesieHus] ¢  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEJIbHOIO U HOPMAJIBHOTO PACIpENEICHUN; YMEHUE
WCIIO0b30BaTh CBOMCTBA M3YyUEHHBIX pACIpEAeNICHUM IS pellieHus 3a/1ady;
3HAKOMCTBO C TIOHATHUSMU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOUYHBIX
WCCIIeIOBaHMI; yMEHUE IPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIIHX
YUCEeNT B TPUPOJHBIX M OOIIECTBEHHBIX SBJIICHUSIX, YMEHHE OTNEPHPOBATH
MOHATUSIMHA: COYETaHWE, I[IePECTaHOBKA, YHUCJIO COYETAaHUW, YHUCIIO
nepecTaHoBoK; OwHOM HpBIOTOHA; yMmMeHHE TPUMEHSTh KOMOWHATOPHBIC
(bakTel W pacCyXIeHUs JIS PEIICHHs] 3a/Jad; OICHHUBATh BEPOATHOCTH
pEabHBIX  COOBITHI;  COCTAaBIATH  BEPOSITHOCTHYIO  MOAENb U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue omnepupoBaThb  MOHATUSAMHU:  TOYKa, IHpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK, JIyd, BEIUUYMHA YIja, INIOCKUN yroJl, ABYTrPaHHBII
yroJl, TpEXTPaHHBIM YroJl, CKpEIIMBAIOIINECS MpPsIMbIE, NapalIeIbHOCTh U
MEPIEHIUKYISIPHOCTD NPSMBIX U IJIOCKOCTEH, YroJl MEXIY NMPSAMBIMHU, YIOJl
MEXIy NPAMOU U IIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSMHU, PACCTOSHHUE OT




TOYKH IO IUIOCKOCTH, PACCTOSTHUE MEXAY MPSIMBIMU, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU PEIICHUU 3a/]a4 H3YYCHHbIE
(bakTbl U TeOpeMbl MJIAaHUMETPUU; YMEHHUE OLIEHHWBATh Pa3Mepbl OOBHEKTOB
OKpPY)KAIOILIET0 MHpA; CTPOUTH MAaTEMaTHYECKHE MOJEIU C TMOMOIIBIO
F€OMETPUYECKUX TOHSATHUM M BEJIUYHMH, pEIIaTh CBS3aHHBIE C HUMU
MPAaKTUYECKUE 3aa4H
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YMeHue onepupoBaTh MOHATUAMH: IUIOWAanb (GUIYphl, 00BEM (UTYPHI,
MHOTOTPAaHHHK, TPAaBHJIbHBIA MHOTOTPaHHUK, CEUYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenuresn, Npu3Ma, NOUPaMuAa, QUrypa W TMOBEPXHOCTb
BpalleHus, LWIMHAP, KOHYyC, Imap, cdepa, MIOmanb cdepsl, IUIONIAIb
MOBEPXHOCTH THPAMUJBL, TPHU3MBI, KOHyCa, NWIMHApa, O00BEM Kyoa,
IPSIMOYTOJBHOTO — MapajjieNienunena, MUPaMHUIbl, TPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHMs KOHYca M IMIIMHIPA,
napajulelbHble OCH WM OCHOBAaHHMIO, CEYEHHE INapa, IUIOCKOCTb,
Kacamomascs cdepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHHUKH, (UTYphl W TOBEPXHOCTH
BPAIICHHS, UX CCUYCHHS, B TOM YHCIE C MOMOIIBIO 3JEKTPOHHBIX CPE/CTB;
YMEHHE MPHUMEHSTh CBOWCTBA T'€OMETPUYECKHUX (UTYpP, CaMOCTOSTEIHHO
(bOpMyIHpPOBAThH OIpPEACTICHUSI N3y4aeMbIX (HTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBaX M MPHU3HAKAX TEOMETPUYECKUX (Uryp, 0OOOCHOBBIBATHUIM
orpoBepraTb HUX; YMEHHME MPOBOAWUTH KiIaccu(uKauuioo QuUryp 1o
pa3NUYHBIM PU3HAKAM, BBINOJIHATE HEOOXOANWMBIE JIOMOJIHUTEIbHBIE
MTOCTPOCHHS
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VYMmenne ONCprUpoOBaThH IIOHATUAMU: JOBHUXKCHHUC B IPpOCTPaHCTBE,
HapaHHGHLHBIﬁ MNEPEHOC, CUMMCTPHA Ha IIJIOCKOCTH M B MNPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUE MM0A00Ms, TOAO0OHBIE (UIYPBI; YMEHHUE
pacrno3HaBaTh paBHbIE U MOA0OHBIE (UTYpPBl, B TOM YHUCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BaTh T€OMETPUUYECKUE OTHOLICHUS MpPU
pelIeHuu 3aJlay; HaxOJUTh TIE€OMETPUUYECKHE BEIMYMHBI (JJIMHA, YTOI,
I0MIa/1b, 00BEM) MPU pElIeHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3
peanbHOM )KU3HU; YMEHUE BBIYUCIATH TEOMETPUUYECKHE BEIMYMHBI (IJIMHA,
yroi, TUIOMIaah, O0BEM, IJIOHIANb MOBEPXHOCTH), HUCIOJB3YysS W3YYCHHBIC
CbOpMy.TIBI U MCTOABI, B TOM 4YHUCIIC: IUIOMAAb IMOBCPXHOCTH NHPAMHIEBI,
MpU3MBI, KOHYyCa, IWJIMHIApa, IUIomaas cdepbl; 00BEM  KyOa,
MIpsAMOYT'OJIBHOTO IapaJuICCnuieaa, MnupaMuabl, TMIPpU3MbI, LOUIWHApPA,
KOHYCa, Il1apa; yMEHUE HAXOIUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX UTYD
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YMeHne omnepupoBaTh MOHATHSMU: MPSMOYTOJbHAs CHCTEMa KOOPIWHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPJAWHATHI BEKTOpA, CyMMa BEKTOpOB,
MPOM3BECHNE BEKTOpa Ha YHUCIO, pa3JoKEHUE BEKTOopa Mo 0Oasucy,
CKAJIIPHOE TPOU3BEJCHHE, BEKTOPHOE TMPOU3BEACHUE, YIOJd MEXIY
BEKTOPaMU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIN U KOOPAUHATHBIA METO AJIs
pelIeHrs TeOMeTPUUYECKUX 3aa4 U 3a7a4 APYTrux yueOHbIX IPEeIMETOB
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YMenue BBIGI/IpaTI: HOILXOI[SIHIHﬁ MCTO AJid pCIICHUA 3aaadyu; MOHUMAHUC




3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHHHM MPHUPOIHBIX U OOIECTBEHHBIX
MPOLIECCOB U SBJICHUH; YMEHHE paclo3HaBaThb MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPH MAaTEMaTHUECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUUYECKON HAYKU




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

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

Kox
1 Yucna u BIYUCICHUSA
1.1 | HarypanpHsle u nenble yncina. [Ipu3Haky JeTUMOCTH LENbIX YHCEI
12 Panmonanbhple  uucna. OOBIKHOBEHHbIE M JECSATUYHBIE  JpOOM, IPOLEHTHI,
OeCKOHEUHbIE IEPUOIUUECKUE IpoOH
13 Apudmernueckuil KopeHb HaTypaibHOM creneHH. JleWcTBUS ¢ apuMETHYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb c nenslM nokaszareneM. CreneHb ¢ palMOHaIbHBIM INOKa3aTteneM. CBoiicTBa
' CTENEHU
15 CuHyc, KOCHMHYC M TAaHICHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
JlelicTBUTENbHBIE YKCaa. ApU(PMETHUYECKUE ONepaluy C JIeHCTBUTEIbHBIMUA YUCIAMH.
1.7 | TlpuOnamxéHHbIC BBIYMCICHMS, MTpaBUIa OKPYIJIEHUS, MPUKUAKA M OLEHKAa pe3ysbTaTa
BBIYMCIICHUI
1.8 | IIpeoOpazoBaHue BBIpAKCHHIA
1.9 | KommuekcHble uncna
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 | llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS
2.2 | VppauuoHaibHbIE ypaBHEHHUS
2.3 | Tpuronomerpuueckue ypaBHEHUS
2.4 | TlokasaresnbHble U Jorapu(MUUECKUE YPABHEHUS
2.5 | llensle u qpoOHO-pallMOHATILHBIE HEPABEHCTBA
2.6 | VppauuoHanbHble HEPABEHCTBA
2.7 | TlokazarenbHble U Jorapu(pMUIECKUe HEPABEeHCTBA
2.8 | TpuroHomerpuuecKkue HEpaBEHCTBA
2.9 | CucreMsl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 | VYpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TTApaMeTpaMu
2.11 | Matpuna cucTeMbl TUHEHHBIX ypaBHEHUH. ONpeaenuTels MaTPHIIBI
3 OyHK1MU U Tpaduku
31 OyHkug, cnocoOwl 3amanus GyHknuu. ['paduk dyHknuu. B3aumHO 00paTHBIE
' ¢dbyakuun. YEtHbie 1 Heu€THBIC QyHKIMU. [leprogndeckue GyHKIMH
O6mactp ompeneneHUss W MHOXKECTBO 3HaueHWd ¢yHkuun. Hymum dyskmum.
3.2 | IlpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MaxkcumMyMbl 1 MUHUMYMBI pyHKITMH. Hanbosbiiee 1 HanMeHbllee 3HaueHue (pyHKIHH




Ha IPOMEXYTKE

Crenennas QpyHKUHS C HaTypaJbHBIM M LENbIM IMOKa3arenaeM. E€ cBoiicTBau rpaduk.

3.3 N .
CaoiicTBa 1 rpaguK KOpHS N-O CTeNeHH
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. AcumMnToThl rpadukoB GyHkiui. CBolicTBa (YHKIIHH, HETPEPHIBHBIX
' Ha OTpPE3Ke
3.7 | TlocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIILHOCTEH
3.8 | Apudmernueckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOLEHTOB
4 Havana matematuuyeckoro ananusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (HYHKIIUN
[IpuMeHeHne TPOW3BOAHOM K HCCIEIOBAaHMIO (YHKIUMH HAa MOHOTOHHOCTH H
4.2 | oskcrpemyMmbl. HaxoxaeHue HauOONbIIEr0 M HAMMEHBIIErO 3Ha4YeHUs (PYHKIMM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 | MHoxecTBO, onepanuu HaJ MHOkecTBaMu. Jluarpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 | llpsiMbIe ¥ IMJIIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHoOrorpaHHUKA
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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