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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISIETCA
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoiyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUS y OOYYarolUXCS
CTaTUCTUYECKOM KYJbTYpbl M TIIOHUMaHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA Ui MU3yYeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3yueHunm kypca oOOramaroTcs MNPEACTABICHUS YYalllUXcCs O
METO/IaX MUCCIEAOBAHMS U3MEHUYMBOTO MUPA, PA3BUBAETCS IOHUMAHUE 3HAYUUMOCTHU
¥ OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHHUS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHUE 3HAHUM, NOJYYEHHBIX IPH
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CPEAHEW IMIKOJbl Ha 0a30BOM YPOBHE BbIIEICHBI
CIIEyIOIlMe OCHOBHBIE cojepxkaTenbHble JUHUU: «CiydyaliHble COOBITHA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxxHylo 4acTb Kypca 3aHUMaeT H3yY€HUE TIEOMETPUYECKOro H
OMHOMUABHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEMPEPhIBHBIMU aHAJIOTaMU
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copepxxanne nuHuM «CroydaliHble COOBITHSI W BEPOSITHOCTU»  CITY>KUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSTHOCTEH
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAaK)K€ 3Ta JIMHHUS HEOOXOJMMa Kak
0a3a s M3ydyeHUs 3aKoHAa OOJBIIMX uuced — (YyHIaMEHTAIbHOTO 3aKOHa,
NEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX 4acoB.



COAEPKXAHUE YYEBHOI' 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 CIy4dailHble COOBITUSI. DIIEMEHTApPHBIE
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: NTEpeEceueHue, O0bEAUHEHNE, 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 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIuun.

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

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXUJAHUE, IUCHEPCUs U CTaHJapTHOE OTKIOHeHue. Ilpumepsl npuMeHeHus
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 OMHOMMAIILHOTO pacipeiesIeHUH.

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

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
0 HOPMaJbHOM pacrpeeacHun.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
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 COOTBETCTBUU C WX
(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 MaTeMaTUYECKOM 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,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, 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 3JI0POBbBIO (3/10pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM 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 MAaT€MaTHYeCKOMY 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
COIMATHbHO-PKOHOMHUYICCKUX MPOIIECCOB Ha COCTOSIHHE MPUPOIHONW M COITUATBHOMN
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 ISl 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 JII Pa3BUTHs [MBHJIN3ALMHN; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4EOHOTO TMpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcanvnvie  nozmasamenwvuwvle  Oelicmsus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBLISBIISATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHUMATH, (GOPMYIUPOBATH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BLHIBISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JICNIaTh BBHIBOJABI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

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

e BBIOMpaATh CMOCOO perieHus y4eOHOUM 3amaun (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUSI:

e UCIIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

e CaMOCTOATENIbHO (popMynHpoBaTh 0OOOIIECHUS U BBIBOJBI 10 Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBHIBIATH neunutsl MHPOpPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BHIOMpaTh WHPOPMANMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpPUPOBATh MHPOPMAIIUIO, IPEJCTABIATH €€ B PA3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OILICHUBATH 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
KOPPEKTHOH popme popMyIupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
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; 000011aTh 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 OLIGHUBAaTh COOTBETCTBUE peE3yJbTaTa LEIHM M YCIOBUSIM, OOBSICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
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.

OnepupoBaTh NOHITUEM MAaTEMATUUECKOTO OXXKUAAHUS, MPUBOJAUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXKHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOIWTh
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

HNmeth nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

Nmetp MPEACTABICHUE 0 HOPMAaJbHOM paclpeneeHun.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

HpCIlCTaBJICHI/Ie JaHHBIX M OIIMCaTC/IbHaA
CTaTUCTHKA

CrnyyaiiHble OIBITHI U CiTy4yaiiHble COOBITHS,
OTIBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTApHBIMU UCXOJJaMU

Orneparuu HaJy COOBITUSIMU, CIIOKEHUE
BEPOSATHOCTEM

VYciioBHasI BEPOSATHOCTD, JEPEBO
CIIy4aifHOTO OmbITa, (hopMyIia MoJIHON
BEPOSITHOCTH U HE3aBUCUMOCTH COOBITUI

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

Cepuu nocinea0BaTEIbHBIX UCITBITAHUN

CityqaiiHble BEJIMYUHBI M PaCIIPEIEIICHUS

O0001IeHne 1 cucTEMaTU3aINS 3HAHUI

KoanuecTBO 4acoB

Bcero

KoHTpoJibHBI
e padoThbl

IIpakTH4eckn
e padoThbl

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/eQb7b0f
1

bu6mmoreka [IOK
https://m.edsoo.ru/eQb7b0f
1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7bO0f
1

bu6mmoreka [JOK
https://m.edsoo.ru/e0b7b0f
1

bu6mmoreka [JOK
https://m.edsoo.ru/eQb7b0f
1

bu6mmoreka [JOK
https://m.edsoo.ru/e0b7b0f
1

bu6mmoreka [JOK
https://m.edsoo.ru/e0b7b0f
1

bu6mmorexa [IOK



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
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/e0b7b0f
1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 2


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

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

MareMatnueckoe 0KMIaHHUE CIy4aliHON
BEJINYUHBI

Jucnepcus U CTaHAApTHOE OTKJIOHEHWE
CIIy4aiiHOM BEJTUYUHBI

3aK0H OONIBIINX YHCENT

HemnpeprIBHBIE CiTydaifHbIe BETUYNHBI
(pactipenienenus)

HopMmanbeHoe pacnpenenenus

[ToBTOpenue, 0600IIEHNE U
cUCTEMaTH3aINsI 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoaunuecTBO 4acoB

Bcero

19

34

KonTpoabHbI
e padoTsl

IIpakTn4yeckn
e padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/5fbc5dc
1

bubmuorexa [JOK
https://m.edsoo.ru/5fbc5dc
1

bu6mmoreka [IOK
https://m.edsoo.ru/5fbcsdc
1

bu6mmoreka [IOK
https://m.edsoo.ru/5fbcsdc
1

bu6mmoreka [JOK
https://m.edsoo.ru/5fbcsdc
1

bu6mmoreka [JOK
https://m.edsoo.ru/5fbcsdc
1



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
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

Ne
n/n

Tema ypoka

[IpencraBnenne NaHHBIX C
MTOMOIIIBIO TAOJIHII U TUarpaMm

Cpennee apudmeruueckoe,
MearaHa, HauoosbIlee U
HauMEHbIIIee 3HAUCHUS, pa3Max,
JUCTepcusi, CTAaHJapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe,
MenuaHa, HanObombIlee U
HaMMeHbIIIee 3HAUCHHUS, pa3Max,
AHMCIepCHs, CTaHIAPTHOE
OTKJIOHCHHE YHCJIOBBIX Ha60pOB

Cpennee apudmernyeckoe,
Me/aHa, HauboJIbIIee U
HaMMEHBIIICE 3HAYCHUS, pa3Max,
JMCTIEPCHUsl, CTaHAaPTHOE
OTKJIOHCHHEC YHUCIIOBBIX Ha60pOB
Ciy4aliHbIe SKCTICPUMEHTBI

(OmBITHI) U CITydaifHbIE COOBITHSL.
DrneMeHTapHbIe COOBITHS (MCXO/IbI)

BepOHTHOCTL CJ'Iy‘-I&fIHOFO COOBITHSL.

KoanuecTBo 4acoB

Bcero

KoHTpoJibHBI
e padoThbl

IIpakTHyeckn
e padoTsl

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/25c6d12b

bubmnoreka IIOK
https://m.edsoo0.ru/dd00738
d

bu6nuorexa [IOK
https://m.edso0.ru/98645f6¢

bu6nuorexa [IOK
https://m.edso0.ru/7¢c9033a8

but6mmorexa [IOK
https://m.edso0.ru/347¢1b78

bubanoreka LJOK
https://m.edsoo0.ru/64d7524



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
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

10

11

12

13

14

15

BeposiTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB ciTydyaliHOTO COOBITHSI.
[TpakTruyeckas pabora

Omneparuu Ha/t COOBITUAMHU:
nepecevyeHue, 00beANHEHNE
COOBITHI, TPOTUBOMIOJIOKHEIE
coObITHs. [lnarpammsl Ditnepa

Onepauuu Hajl COOBITUSAMMU:
nepecevyeHue, 00beAMHEHNE
COOBITUH, TPOTHUBOIIOJIOKHEIC
coObITHs. [lnarpammsbl Ditnepa

dopmyiia CI0KEHHs BEPOSATHOCTEH

VYcioBHas BEpOSATHOCTb.
YMHOXEHUE BEpOATHOCTEN. [lepeBo
CIIy4aliHOTO 3KCIIEPUMEHTA
VYcioBHas BEpOSATHOCTb.
YMHOkeHUE BeposTHOCTEN. [lepeBo
CIIy4alHOTO HKCIIEPUMEHTA
VYcioBHas BEPOATHOCTb.
YMHOkeHUE BeposiTHOCTEN. [lepeBo
CIIy4allHOTO HKCIIEpUMEHTA

®opmyJia MOJTHON BEPOATHOCTH

dopmyJia MOJTHOM BEPOATHOCTH

|

but6mmoreka [IOK
https://m.edsoo.ru/5e8fa94a

but6mmoreka [IOK
https://m.edsoo.ru/221c622b

bubmuoreka [{OK
https://m.edsoo.ru/cc10cle2

bubnuoreka [{OK
https://m.edso00.ru/3057365
d

bu6anoreka LIOK
https://m.edso0.ru/9a408d25

bubnmorexa LIOK
https://m.edsoo.ru/ble76d3a

bu6nunorexa LIOK
https://m.edsoo.ru/47fb6b11

bubnunorexa LIOK
https://m.edso0.ru/15941bec

bubnunorexa LIOK
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/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

17

18

19

20

21

22

23

24

25

26

27

@opMyi1a MOJIHON BEPOATHOCTH.
He3zaBucumsble coObITUs

KonrponsHas pabora

KomOunaTopHoe mpaBuio
YMHOXEHUSA

[TepecranoBku U akTopHUan

Yuciio coyeTaHuim

Tpeyronsnuk Ilackans. @opmyna
o6unoma HeroTona

bunapHbIii c1yyaliHbII ONBIT
(ucmbITaHue), ycrex 1 Heyaya.
HeszaBucumele nucnsitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUH J10
MIEepBOro ycrexa

Cepus HE3aBUCHMBIX UCTIBITAHUIN
bepuymn

Cepust HE3aBUCHMBIX UCTIBITAHUH.
[IpakTryeckas pabora c
HCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIAILL

Cayuvaiinas BemU4rMHA

Pacrnipenienenne BepoSITHOCTEM.
Juarpamma pacripeiesieHus

CymMma 1 npousBeieHHe

bubnunoreka LIOK
https://m.edsoo.ru/e3dd5ac9

bubnunoreka LIOK
https://m.edsoo.ru/29dc6ch9

bub6nmoreka [IOK
https://m.edso0.ru/2270cf70

bu6nmoreka [IOK
https://m.edsoo.ru/d58ce6d1

bubnunoreka LIOK
https://m.edsoo.ru/7904dfb0

bubnuoreka [{OK
https://m.edsoo.ru/fa47998f

bubmuoreka [{OK
https://m.edsoo.ru/2e1f2368

bubnmorexa LIOK
https://m.edso0.ru/e9572a68

bubmnoreka IIOK
https://m.edsoo.ru/f4al5al4

but6mmoreka [IOK
https://m.edso0.ru/639be9%aa

but6mmoreka [IOK
https://m.edsoo.ru/6dc7ff39

bubanoreka LJOK



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

28

29

30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I10

CIIy4YalHbIX BEJIMYHH

CyMMa 1 nnpou3BeieHHUE
CIIy4YalHbIX BEJIMYHH

[Ipumepsl pactipeneneHuii, B TOM

YHCIIC TEOMETPUUYCCKOE U
OMHOMHUAJIIBHOE

IIpumepsl pacupenesieHui, B TOM

YHCIIC TEOMETPUUYCCKOE U
OMHOMHUAJIBHOE

[ToBTOpeHME, 00600IIEHNE U
cucTeMaTu3auus 3HaHUI

[ToBTOpEHME, 0000IIEHNE U
CHCTEMATH3alHs 3HAHWI

HroroBas koHTpoNbHAs paboTa

[ToBTOpeHue, 060061IeHNE U
crcTeMaTH3aIus 3HAHUH

[TPO'PAMME

34

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

bub6nmoreka [IOK
https://m.edsoo.ru/c2757cc3

bubnunoreka LIOK
https://m.edso0.ru/91e08061

bubnunoreka LIOK
https://m.edsoo.ru/5afff05f

bubmuoreka [{OK
https://m.edsoo.ru/0f4d3cd7

bubmuoreka [{OK
https://m.edsoo.ru/e0la3dc4

bubnunoreka LIOK
https://m.edsoo.ru/a985ae79

bubmnoreka IIOK
https://m.edsoo.ru/lddca5e0



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

[ToBTOpEeHme, 0600IICHNE,
CHCTeMaTh3alys 3HAHHM.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

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

[ToBTOpenue, 06001IEHNE,
CHCTeMaTU3aIysl 3HAHM.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBHUCUMBIX MCIIBITAHUM

[ToBTOpenue, 06001IIEHNE,
CUCTEMAaTH3alMsl 3HAaHUH.
City4aifHbI€ OIIBITHI U BEPOSITHOCTH
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBbIX UCIIBITAHUN

[Tpumepbl IpUMEHEeHUs
MaTeMaTHYECKOTO OXKUIaHUs
(cTpaxoBaHue, J0TEPES])

KoaunuecTBO 4acos

Bcero

KoHTpoabHbI
e padoTsl

IIpakTnyeckn
e padoThbl

JlaTa
H3y4YeHH
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/430d330
a

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

bu6nmoreka [JOK
https://m.edso0.ru/07a5e861

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

bu6mmoreka [JOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
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

10

11

12

13

14

15

16

17

MareMaTH4eCcKoe OXKHIaHIe
CYMMBbI CHy‘l&fIHHX BCJIIMYHH

MaremaTnueckoe 0XUAaHue
FEOMETPUUYECKOTO U
OMHOMHUAIBHOIO paclpeaeIeHui

MaremaTnueckoe oxkuiaHue
reOMEeTPUUECKOro U
OMHOMUAIBHOIO pacrpeaeaeHui

Jucnepcus u crangapTHOE
OTKJIOHEHHE

Jucnepcus u craHIapTHOE
OTKJIOHEHHE

Jlucniepcuyn reoMeTpu4ECKOro u
OMHOMUAIBHOIO PaCIpeAEICHUS

[TpakTrueckas paboTa ¢
MCIIONIb30BaHUEM IIEKTPOHHBIX
TaOJIUIL

3aK0H OOJBIINX YHCEIL.

Br100pouHBIif METO] ICCIIETIOBAHUIMA

3aK0H OOJBIINX YHCEIL.

Br100opouHBIif METO] ICCIIETIOBAHUIMA

[IpakTuyeckas pabora c
UCIIOJIb30BAaHUEM IIEKTPOHHBIX
TadJIULL

Hroropas KOHTpPOJIbHAaA pa60Ta

IIpuMeps! HEpepBIBHBIX
ClIy4alHbIX BeJIMUMH. OyHKIUA

bubmuorexa [JOK
https://m.edsoo.ru/0adefe9e

bu6mmoreka [IOK
https://m.edsoo.ru/20de2fc2

bubmuorexa [JOK
https://m.edsoo.ru/17b0e76
9

bu6mmoreka [IOK
https://m.edsoo.ru/bcc67f76

bu6mmoreka [IOK
https://m.edsoo.ru/bf78aad6

bubmuorexa [JOK
https://m.edsoo.ru/4b5a495e

bu6mmoreka [IOK
https://m.edsoo.ru/a53cd884

bu6mmoreka [IOK
https://m.edsoo.ru/94ddc34a

bu6nmoreka [JOK
https://m.edsoo.ru/cf23b369

bu6mmorexa [IOK
https://m.edsoo.ru/6¢c1d11a6

bu6mmorekxa [IOK
https://m.edsoo.ru/7e379f8f

bu6mmoreka [IOK
https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
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

18

19

20

21

22

23

24

MJIOTHOCTH PaclpeieCHUsI.
PaBHOMEpHOE pacrpeieieHue | ero
CBOMCTBA

[IpumMeps! HETTPEPBHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUSA
MJIOTHOCTH Paclpe/IeCHUsI.
PaBHOMepHOE pacrpeiesieHue U ero
CBOMCTBaA

3amauu, TpUBOISIINE K
HOPMAaJIbLHOMY PacCIpeIeICHHIO.
@yHKIMSA INIOTHOCTH U CBOMCTBA
HOPMAaJILHOT'O paclpeiesICHUs

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM JICKTPOHHBIX
TabIUIL

[ToBTOpenue, 060061IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OnucarenpHas CTaTUCTUKA

[ToBTOpenue, 060061IeHUE U
cUcTeMaTH3aIlus 3HaHUH.
OnwucarenbHasi CTATUCTHKA

[ToBTOpenue, o6obIIeHNE 1
cuctemaru3anus 3HaHuii. OTBITHI ¢
PaBHOBO3MOXXHBIMU
DIIEMEHTAPHBIMU COOBITUSIMU

[ToBTOpenwue, 0600IIEHNE 1
CUCTEeMaTHu3aluAa 3HaHI/II\/’I. OHLITI)I (o}
PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/blc2712e

bu6mmoreka [IOK
https://m.edso00.ru/97¢19f59

bubmuorexa [JOK
https://m.edsoo.ru/1f1f9ad9

bu6mmoreka [JOK
https://m.edsoo0.ru/72953f4c

bu6mmoreka [IOK
https://m.edsoo.ru/b699ad0c

bu6mmorexa [IOK
https://m.edsoo.ru/3fcbacf9

bu6mmoreka [IOK
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
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28

29

[ToBTOpeHue, 0600IICHNE 1
CUCTeMaTH3alMsl 3HAaHHH.
Boruncienue BepossTHOCTEN
COOBITUH ¢ TpUMEHEHUEM (HOPMYJT
U rpaduYecKX METOJIOB
(koopauHaTHAas TIpsiMasi, IEPEBO,
quarpamma Oiliiepa)

IToBTOpEHHKE, 0000IIICHUE 1
CUCTEeMaTH3alMs 3HAHHH.
Brruncnenue BeposiTHOCTEM
COOBITHI ¢ IpUMEHEHHEM (POPMYIT
U rpauYecKruX METOJI0B
(koopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

IToBTOpEHME, 0000IICHUE 1
CcUCTEMaTU3alus 3HaHUM.
Brrunciienue BepossTHOCTEM
cOOBITHI ¢ IPUMEHEHUEM POpMYIT
U Tpadu4ecKX METOJI0B
(koopaMHATHas MpsiMasi, 1€PEBO,
quarpamma Oitiepa)

[ToBTOpenue, o6obIIeHNE 1
cUCTEMaTU3alus 3HaHUM.
Brrunciienne BeposiTHOCTEM
COOBITHI ¢ pUMEHEHHEM (OPMYIT
U rpaduyecKkrx MeTo/10B
(koopaMHATHAs MpsiMast, AePeBo,
auarpamma Oiiiepa)

[ToBTOpenwme, 0600IIEHNE 1

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

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

bu6nmoreka [JOK
https://m.edso00.ru/5964f277

bu6mmorekxa [IOK
https://m.edsoo.ru/e71debe4

bu6mmorexa [IOK


https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
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34

crucTeMaTu3alurs 3HaHH.
CiyyaliHble BEJIMYMHBI U
pacnpeneneHus

[ToBTOpeHue, 0600IICHNE 1
crucTeMaTu3alus 3HaHH.
Crny4daiiHble BETUYUHBI U
pacripeesieHus

[ToBTOpeHnue, 0600IICHNE 1
CHCTEMAaTHU3aIus 3HAHUMA.
MareMaTH4ecKoe OXKHUIaHIe
CIIy4ailHOM BEJINYMHBI

[ToBTOpEHME, 0000IICHUE 1
cUCTeMAaTH3aIlns 3HaHUH.
MaremaTtudeckoe 0KHIaHNE
CIIy4ailHOM BEJINYMHBI

Wrorosas koHTposibHasA paboTa

[ToBTOpenue, 060061IIeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edso0.ru/00b2efb3

bubmuorexa [JOK
https://m.edsoo.ru/lcc2df8f

bubmuorexa [JOK
https://m.edsoo.ru/aeal298c

bubmuoreka [JOK
https://m.edsoo.ru/640a8ebf

bu6nmoreka [JOK
https://m.edsoo.ru/0fd6d597

bu6mmoreka [IOK
https://m.edso00.ru/5006273
e



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
https://m.edsoo.ru/5006273e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
npoBepsieMor
0 pe3yJbTaTra

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KIIACC

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UutaTh ¥ CTPOUTH TAOJIUIIBI U AHATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU cpeaHee apI/I(bMeTI/I‘leCKOC, MCAHaHa,
HaI/I60JII)IHCC, HaAaMMCHBIICC 3HAUCHUC, pa3dMax MacChuBa YHCIOBBIX

JaHHBIX

OnepupoBaTh MOHATUSMHU: CIyY4alHBI SKCHEPUMEHT (OMBIT) U
CIIy4aifHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTApPHBIA HMCXOJ)
CIIy4yallHOTO  ONbITa; HAaXOAUTh  BEPOATHOCTH B  OMNbBITaX C
PaBHOBO3MOKHBIMU CJ'Iy‘-I&ﬁHBIMH CO6I>ITI/I$IMI/I, HaxoJuThb U CpaBHUBATH

BEPOATHOCTU COOBITHII B HU3YUCHHBIX CJ'Iy‘l&fIHHX OKCIICPUMCHTAX

Haxoautes u ¢opmynupoBaTh COOBITHS: INepecedeHne U oO0beIUHEHUE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIIOJIIOKHOE JAaHHOMY COOBITHIO;
NOJIb30BaThCs  AMarpamMmamMu  Oiiepa u GopMyJol  CIOXKEHUS

BEPOSTHOCTEN MPH PELICHUHN 3314

OnepupoBarh IOHATUSAMH: YCIOBHAs BEpPOSTHOCTb, HE3aBUCUMBIE
COOBITHS; HAXOJUTHh BEPOSTHOCTH C MOMOINBIO MPaBUiIa YMHOXKEHHUS, C
MOMOIIBIO JE€PEBA CIYYAHHOIO OIbITA

[IpumensTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIIEHUH 3a7a4
OnepupoBaTh MOHATUSMU: UCIIBITAHUE, HE3ABUCUMBIEC UCIIBITAHUS, CEPHUS
UCIIBITAaHUH, yCIIEX U HeyAaua; HaXOJUTh BEPOSTHOCTU COOBITHI B cepuu
HE3aBHCHMBIX MCIIBITAHWNA JI0 IIEPBOTO yCIIEXa, HAXOAUTh BEPOSTHOCTU
COOBITHI B cepuM UcTibITaHul bepHysn

OnepupoBaTh TNOHATUSAMU: Cly4yaiiHas BEIMYMHA, PACIPEACICHHUE

BEPOATHOCTEN, Uarpamma pacipeeseHus



Kon
npoBepsieMor
0 pe3yabTara

5

5.1

5.2

5.3
5.4

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi
Teopust BEpOATHOCTEN U CTATUCTHUKA

CpaBHUBaTh BEpPOSTHOCTM 3HAYCHUH CIy4yallHOM BEJIMYUHBI 10
pacrpeiesIeHUIO WIH C MIOMOIIbIO AUarpaMm

OnepupoBarh MOHITHEM MaTEMaTUYECKOTO OXKWJIAHUS, MPUBOIUTH
NpUMEpsl  TOr0, KaK TMPUMEHSETCS MaTEeMaTH4YeCKOe OXHUIaHUE
CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MaTEMaTHYECKOE OXKUJAHUE TI0
JTAHHOMY pacHpe/eICHUIO

HNmets IpeacTaBJICHHUC O 3aKOHC OOJIBIINX YHCE

HNmets npeacTaBjICHUC O HOPMAJIbHOM PACIIPCACICHUN



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon
6 Teopus BeposTHOCTEN U CTAaTUCTHKA
IIpencraBnenne JgaHHBIX C momoulbto Tabinuun M auarpamM.  CpenHee
6.1 apupMeTHyecKoe, MeauaHa, HauOoibllee W HAaWMEHbIIEe 3HAYCHHS, pa3Max,
JMCIIEpPCUs M CTaHIapTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB
CayuvaiiHple SKCIIEPUMEHTBI (OMBITBI) M CIy4yaiHble COOBITHS. OJeMEHTapHbIE
coObITHs (MCXOJbI). BeposTHOCTh ciydailHOrOo COOBITHSA. BIIM30CTh YacTOTHI H
6.2 BEPOSATHOCTH cOObITUN. CilydaiiHble OIBITHI C PABHOBO3MOXKHBIMU 3JI€MEHTapHBIMU
coObITHsIMA.  BeposTHOCTH ~ COOBITHI B ONBITaX €  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUIMU
6.3 Onepauuu HajJ COOBITHSAMM: TepecedeHue, OOBbEeIMHEHHE, HPOTHBOIOIOKHBIE
' coObITud. Jnarpammsl Ditnepa. @opmyna ciaoxkeHUs: BEpOSsTHOCTEN
6.4 VYcnoBHass BEpPOSATHOCTb. YMHOMKEHHE BEpPOATHOCTEH. JlepeBOo  Ciiy4allHOTo
' sKcriepuMenTa. @opmyna noiaHoi BepossTHOCTH. HezaBucruMble coObITHS
65 KombOunaropoe mpasmio ymHoxeHus. IlepecranoBku u ¢akropuan. Ywucno
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa
bunapHblif ciaydaliHeld ONBIT (MCHBITAaHME), ycmex M Heynada. HezaBucumble
6.6 ucnbiTanusa. Cepusi HE3aBUCHMBIX HCIBITAaHUM 10 1nepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymn
6.7 Crnyuaitnas BennumnHa. Pacripenenenue BeposiTHOcTel. [lnarpamma pacnpeneneHus.
' [Ipumeps! pacnpesiesieHnid, B TOM YHCIIe T€OMETPUUYECKOe U OMHOMUAIbHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 Teopus BeposATHOCTEN U CTaTUCTHKA
5.1 YucnoBble XapaKTCPUCTUKH CIyYalHBIX BEJIMYMH: MAaTeMaTHYECKOEe O)KHMIaHUE,



5.2

5.3

JUCTIepCUsi U CTaHAApTHOE OTKJIOHeHHue. [Ipumepsl mprMeHeHus: MaTeMaTH4ecKoro
OXKHMJIaHMsI, B TOM YHCJIE B 3aJadyax M3 MOBCEAHEBHON >XM3HU. MaTemaTudeckoe
OKHMJIaHWEe OWHAPHOM CIIy9alHOW BEIMYWMHBI. MaTeMaTH4YeCKOE OXKHUIAHUE CYMMBI
CIy4alHbIX BEJIMYMH. MaTeMaTuueckoe OXHUIAaHUE U TUCIIEPCUSI TEOMETPUUECKOIrO

¥ OMHOMHUAJIBHOTO pacIipe/ieIeHH
3akoH OOJBIIMX YHCENl M €ro poiib B HayKe, Mpupoje u obmiectBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

IIpumepsl  HEnpepbIBHBIX — ClydaWHbIX BeanuuH. lloHsatne o  mIoTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOpMAJIIbHOMY pacnpezenenuto. [lonstue o

HOPMAaJIbHOM pacmpeieICHu!



ITPOBEPAEMBIE HA ETD 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM Pe3yJbTATaM O0CBOEHUSI
OCHOBHOIi 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Brnanenune Meromamu J0Ka3aTenbCTB, aJrOpUTMaMU pPEIICHHS 3a]1ay;
yMeHHEe (QOpPMYyIUPOBATH M ONEPHUPOBATH TOHATHUSMHU: ONPEICIICHNUE,
akcuoma, Teopema, CJEACTBHE, CBOWCTBO, IPU3HAK, J0Ka3aTelbCTBO,
paBHOCHIIbHBIC (DOPMYIUPOBKH; MPUMEHATh HX; YMEHHE (HOpMyIHpOBaThH
oOpaTHO€ W TMPOTHUBOIOJIOXHOE YTBEPXKIACHHE, MPUBOAUTH MPUMEPHl H
KOHTPIIPUMEPHI, HCIIOJI30BaTh METOJ] MaTeMaTU4YeCKOW HWHIYKIIHH;
MIPOBOAMTH JI0Ka3aTeIbHbIE PACCYXACHUS MPHU PELICHUU 3a1ad, OI[CHUBATh
JIOTUYECKYI0  TPaBUIBHOCTh  PACCYXKICHHWI; yYMEHHE  OINEepHpOBaTh
MOHATHSIMH: MHOKECTBO, TMOJMHOXKECTBO, OIEpallMd HaJl MHOXECTBAMH,
YMEHHE UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONMCaHus
peaNbHBIX MPOIECCOB U SBJICHUN U MPHU PEIICHUH 3a7ad, B TOM YHUCIE U3
IPYTUX Y4YEOHBIX MPEAMETOB; yYMEHHE OIEpUPOBATh MOHSATHUSAMHU: Tpad,
CBSI3HBIN Tpad, JAepeBo, IUKI, Tpad Ha TJIOCKOCTH, YMEHHE 3a/JaBaTh M
OMHCHIBaTh Tpadbl Pa3TUYHBIMU CIIOCOOAMH; HCIIONB30BaTh Tpadbl MpH
pelieHnu 3aa4y

YMeHue omnepupoBaTh TMOHATHSMHU: HATYpaIbHOE YHCIIO, IEJI0e YHUCIIO,
CTCIICHb C IIeJIBIM TOKa3aTelieM, KOPeHb HATypalbHOW CTENEHH, CTEICHb C
palluOHAJIBHBIM IT1OKa3aTCJIEM, CTCIICHL C I[CflCTBPITCJ'II)HI)IM II0Ka3aTciieM,
morapuM 4YHUCIA, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJIHHOTO YHCIA,
OCTaTOK MO MOJYJIO, paIlMOHAJIbHOE YHUCIIO, HppaIOHATbHOE YHCIIO,
MHOKECTBA HATyPAJIbHBIX, IIETbIX, PAlMOHABHBIX, TEHCTBUTEIHHBIX YHCET,
YMEHHME WCIOJb30BaTh MPHU3HAKUA JACTUMOCTH, HAMMEHBIIUNA OOIIHiA
JeNMTeh W HaWMEHbIee oO0Ilee KpaTHOe, alTOpuTM EBKIHIa TIpH
peICHUK 3aJa4; 3HAKOMCTBO C Pa3IMYHBIMU MMO3UIIUMOHHBIMHU CHCTCMaMH
CUHCJICHUA; YMCHHUEC BLINIOJTHATE BBIYHUCIICHHUC 3HAa4YeHU U Hpeo6pa303aHI/I$[
BBIPDOKEHHUI CO CTENMEeHsIMH W Jjorapudmamu, mpeoOpazoBaHus APOOHO-
palMoOHaNBbHBIX  BBIPQKEHUN;  YMEHHE  ONEpUPOBATH  MOHSATHIMH:
MOCNe0BATENbHOCTh, apudMeTHdeckass TMPOTPECcCHs, TeoMeTpuIecKas
mporpeccusi, OECKOHEYHO YOBIBalOl[asi TeOMETpPHYeCKas MPOTPECCHUs;
YMCHHUC 3aJlaBaTb IOCJICAOBATCIIBHOCTH, B TOM 4YHCJIC C IIOMOLIBIO
PEKYppPEeHTHBIX (HOPMYJ; YMEHHE OIEepPHPOBATH MOHATHUSMH: KOMIUIEKCHOE
YHCIIO0, CONPSDKEHHBIE KOMIUIGKCHBIE YHCIIA, MOAYJIbh H  apryMEHT
KOMIUIEKCHOTO ~ 4Hclia,  (opMa  3aluCHd  KOMIUIGKCHBIX  YHCEN
(reomeTpuyueckas, TpPUTOHOMETpUYECKass W  anreOpanmdveckas); yMeTh
MPOU3BOJUTE apuPMETHUECKUE EHCTBUS C KOMILICKCHBIMH YHCIAMH,



MPUBOAUTH MPUMEPHI MCHOJIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEpPUpPOBATH
MOHATUSAMM:  MaTpuma 2x2 u  3X3,  omnpeaeiauTenb  MaTpUIbI,
reOMETPUUYECKUN CMBICT OINpeaeIuTeNs

YMeHue onepupoBaTh IMOHATHUSMH: PALUOHAIBHBIE, HPPALMOHAIBHBIC,
MOKa3aTelbHbIe, CTETNCHHBIE, JIOTAPUPMUYECCKHE, TPUTOHOMETPUYCCKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONEPUPOBATH MMOHITUSIMH:
TOXJIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHuE, YpaBHEHHE, HEPAaBEHCTBO,
CUCTEMA YpAaBHEHUM U HEPABEHCTB, pPABHOCHUIBHOCTh YpPaBHEHUH,
HEPABEHCTB U CHUCTEM; YMEHHE PElIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C TNOMOLIBIO paA3JIMYHBIX NPUEMOB; pPELIATh ypaBHEHHS, HEPABEHCTBA M
CHUCTEMBI C MMAPaMETPOM; IPUMEHSATh YPABHEHUSI, HEPABEHCTBA, UX CUCTEMBI
JUISL pellieHHs MAaTeMAaTHMYeCKUX 3a7ad W 3a/ad U3 pas3lIMyHbIX obJsacTei
HAYKHU U pEIbHOMN KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIMA, UYETHOCTh (DYHKIUH,
NEPUOMYHOCTh (PYHKIUH, OrPAaHUYEHHOCTb (YHKLIUH, MOHOTOHHOCTb
¢byHKIMH, PKCTpeMyM (yHKIHMH, HanOobIlIee W HAMMEHBIIEE 3HAYCHUS
(GyHKIMK Ha MPOMEXYTKE, HENpepbiBHAS (DYHKIMS, aCHMOTOTHI rpaduka
GbyHKIMU, TIepBast U BTOpas NPOHM3BOIHAS (DYHKIMH, TEOMETPHUYECKHHA W
¢u3nveckuii  CMBICT  TPOM3BOJHOW, MEpBOOOpasHas, ONpeNeTEHHBINA
UHTErpaj; YMEHHME HaXOAWUTh AaCUMITOTHl Trpaduka (GYHKLIHU; yMEHHE
BBIUUCIIATH NTPOU3BOHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO M KOMITO3UIH
(GyHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOM K TpaduKy QyHKIMU; yMEHUE
HaXO/UTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLUUN; YMEHHE HCIOIb30BaTh
MPOU3BOHYIO JJIsl HUCCIEeNOBaHMS (QYHKUUH, HAXOOUTh HaWOOJIbLINE U
HAaMMEHBIINE 3HAueHUs (QYHKIHUNA; CTPOUTh TPaQUKH MHOTOWIEHOB C
WCTOJB30BAaHMEM  ammapara MaTeMaTHYecKOro aHaiu3a; NPUMEHSThH
MPOU3BOJIHYIO JUISI HAaXOXKICHHS HAWIYYIEro PeHIeHUs B MPUKIAIHBIX, B
TOM YHCIIE COIMATHHO-DKOHOMUYECKHX W (DU3MUYECKHX 3a]adax; HaXOJIUTh
IUIOIIAN ¥ 00BbEMBI (UTYp C TIOMOIIBIO MHTErpaja; MPUBOIUTH MPUMEPHI
MaTeMaTHYECKOr0 MOJICIMPOBAHUs C TOMOILIBI0 UG (hepeHInaTbHbIX
ypaBHEHUU

YMeHnue onepupoBarh MOHATUSAMU: rpaduk GyHKUKU, oOpaTHast GyHKIHS,
KOMIIO3UIUSL (YHKUMM, JIuHeWHas GYyHKIUSA, KBaapaTHuHas (QyHKIUS,
panMoHanbHass (QYHKUHWSA, CTerneHHas (QYHKIHSA, TPUTOHOMETPUUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKLUH, IOKa3aTeldbHas W
norapupmuueckas (GYHKIHH; YMEHHE CTPOUTh TpadUKU H3YUYEHHBIX
(GyHKIMH, BBITOIHATE NpeoOpa3zoBaHust TpaduKoB (HYHKIMMA, UCIIOIB30BATh
rpadUKy IS U3YYCHUS MPOIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4
U3 JIpyTux y4deOHBIX NMPEIMETOBU 3aJad M3 pealbHOH >KM3HU; BBIPAXKATh
(bopMynaMu 3aBHCHMOCTH MEX]IY BEIMUYMHAMM; UCIOJIB30BaTh CBOICTBA U
rpadukn QyHKOMM A8 pelieHus YpaBHEHUMH, HEPaBEHCTB M 3ajad C
napameTpamu; Hu300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA
pELIEHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM



YMeHue pemath TEKCTOBBIE 3aJayd pPa3HbBIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, paboOTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3a/la4d U3 OOJIACTU YINPaBJICHUS JTUYHBIMU M CEMEUHBIMU
(¢uHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA U UX
CUCTEMBI M0 YCIOBHUIO 3aJadyM, MCCIEAOBATh IIOJIYYEHHOE pEIICHUE U
OLIEHUBATh TMPaBAONOAOOHOCTh pE3yAbTATOB; YMEHHE MOJCIUPOBAThH
peaJibHblE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBJSATh BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a/lauM, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEIM C  KCIOJb30BAaHUEM  ammapara  aiaredpsl,
UHTEPIPETUPOBATH MOJIYYEHHBIN pe3ybTaT

YMeHne onepupoBaTh MOHATUSAMHU: CpeAHee apuMeTHueckoe, MeauaHa,
HauOoJbllee M HaWMEHbIIIee 3HAYCHHUsS, pa3Max, AMCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOT0 Habopa; yMEHHE H3BJIEKAaTh, WHTEPIPETHPOBATH
nHpOpMaIHIO, TPEACTABICHHYI0 B TaOIHMIAX, HAa JAMarpammax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA peasIbHBIX IMPOIECCOB U SBICHHUN; MPEACTABIATH
UHPOpPMAIMIO C [OMOWIbIO TAaONWI] ¥ JAuWarpamM; HCCIIEJOBaTh
CTaTHCTHYECKHE JIaHHBIE, B TOM YHCJIE€ C IPUMEHEHHEM TIpaduvecKux
METOJIOB M 3JICKTPOHHBIX CPEICTB; rpa)MuecKH HCCIEA0BaTh COBMECTHBIC
HaOJIIOICHUS C TOMOIIBIO JMarpaMM pacCEUBaHMs M TMHEHHOM perpeccuu

YMeHue oInepupoBaTh IOHATUSAMM: CIIYYalHBIM OIBIT U  CIydalHOE
COOBITHE, BEPOSTHOCTb CIY4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C MHCIOJIb30BaHUEM TIpaUUYEeCKUX METOJOB; IPUMEHSIThH
(GopMysbl CIIOKEHUS M YMHOXEHHS BEpOsATHOCTEH, (opMyny MOIHOM
BEpOSATHOCTH, popmyny bepHymiu, komOuHaTOpHBIE (akThl U (HOPMYIIBI;
OLICHMBATh BEPOSITHOCTU pEAIbHBIX COOBITUH; YMEHHE OIEepUpOBaATH
MOHATUSAMM:  ClIydaiiHash BEIWYMHA, PpACIPEICIICHUE BEPOATHOCTEH,
MaT€MaTHYeCKOe OKHMJIAHHWE, IUCHEPCUs M CTAHJAPTHOE OTKJIIOHEHUE
CIlydalHOM  BeNMYMHBL, (YHKIUU  paclpeneieHusi U  IUIOTHOCTH
PaBHOMEPHOI0, IOKAa3aTEIbHOTO U HOPMAJIBHOI'O PACIpPENEIICHUN; yMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPENCIICHUN U1 pElLICHUS 3a]ady;
3HaKOMCTBO C TMOHSTHUSAMH: 3aKOH OOJBIIMX YHCEN, METOJbl BHIOOPOUYHBIX
WCCIIeIOBAaHMI; YMEHHE PUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
qycesl B NPUPOJHBIX M OOLIECTBEHHBIX SBIICHUSAX; YMEHHE ONEPUPOBATH
MOHATUSAMM: COYETAaHWE, INIEPECTAHOBKA, YHCIO COYETAHWW, YHUCIO
nepectaHoBok; OWHOM HpbIOTOHA; yMeHHWE NpPUMEHSATh KOMOHMHATOpPHBIE
(GakTbl W pacCyXIeHUs s pelleHUs 3a7ay; OLEHUBaThb BEPOATHOCTH
peambHBIX ~ COOBITHH;  COCTaBIATH  BEPOATHOCTHYIO  MOJEIb  H
HMHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh ~ NOHATUSMHU:  TOYKA, MpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUIOCKUM yroJ, JBYIPaHHbBIN
YIoJl, TPEXIPAHHBIA YroJ, CKPEIIUBAIOLIUECS MPSMBbIE, MMAPATUIEIBbHOCTh U
NEPIEHIUKYJIPHOCTD MPSAMBIX M IUIOCKOCTEH, YTOa MEXAY IPSIMBIMHU, YTOJI
MEXAY NPSAMOM M IUIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMHU, PACCTOSIHUE OT



10

11

12

13

TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMU, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCHOJb30BaTh IPH PELICHUU 3aJad4 H3yYeHHBIE
(bakTbl U TEOpeMbl IJIAaHUMETPUU; YMEHHUE OLIEHUBATh Pa3Mepbl 0OBEKTOB
OKpPYKAIOIIET0 MHpa; CTPOUTH MaTeMaTHYeCKHE MOJENId C IOMOIIbIO
FEOMETPUYECKUX TMOHSITHUM M BEJIMYMH, pElIaTh CBS3aHHbIE C HHUMH
MPaKTUYECKUE 3aa4H

YMeHue onepupoBaTh MOHSATUAMHU: IUIOMAAL (GUIYpHI, 00bEM (QUrypHI,
MHOT'OTPaHHUK, IPABWJIbHBIA MHOTIOIPAHHUK, CEYEHUE MHOIOIPAHHUKA,
KyO, mapajuienenunesa, npusMma, Oupamuaa, Qurypa M TMOBEPXHOCTb
BpallleHus, LUWIUHAP, KOHYC, map, cdepa, miomans chepsl, IIOLAAb
MIOBEPXHOCTH MHUPaMHJbl, TMPU3MbI, KOHYCa, LMIUHApPA, O0BEM KyoOa,
MPSIMOYTOJIBHOTO  Mapajljiesienuieaa, NUpaMuabl, HPU3MBblL, LHUIUHIpPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHs KOHyca M LMJIMHJpA,
napajuleJibHble OCH WJIM OCHOBAaHHUIO, CEYEHUE Ilapa, IIJI0CKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHUKA, HM300pa)kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs, B TOM UYHUCJIE C TOMOIIBIO AJIEKTPOHHBIX CPENCTB;
YMEHHE MPUMEHATh CBOWCTBA TeOMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dbopMynupoBaTh ONpeAeTIeHUs U3y4aeMbIX (UTYp, BBIIBUTaTh THMIIOTE3HI O
CBOMCTBaX M TMpPHU3HAKAX TIEeOMETPUYECKUX (Uryp, 0OOCHOBBIBATHUIH
onpoBepraTb UX; YMEHHE MpPOBOAMTH KIacCUPHUKaLUI0 GUryp Imo
pa3IMYHBIM [PU3HAKaM, BBIINOJHATE HEOOXOAUMBIE JOIMOJHUTEIbHbIE
MIOCTPOCHHUS

YMeHue onepupoBaTth IMOHATUSAMH: JBUKEHUE B  IPOCTPAHCTBE,
napannenLHmﬁ MNEpEeHOC, CUMMCTPHA Ha IINIOCKOCTU W B IPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHue 10A00Us, TMOAOOHBIE (QUIYpBI; YMEHHE
pacrno3HaBaTh paBHbIE W MOAOOHBIE (DUTYpPBI, B TOM YHUCIE B HPHUPOJIE,
HCKYCCTBE, apXUTEKType; MUCIOJIb30BaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3a7]a4; HaXOJUTh TE€OMETPUYECKHE BETUYMHBI (IUIMHA, YTOI,
I0MIa/1b, 00BEM) MPU PElICHUH 33724 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peanbHOM )KU3HU; YMEHUE BBIYUCISATH TEOMETPUUYECKUE BEIMYUHBI (AJIMHA,
yroi, IUIOIIaab, O0BEM, TUIOIIA[b MOBEPXHOCTH), WCIONB3YsS H3YYCHHBIE
CbOpMy.TIBI U MCTOABI, B TOM YHCJIC: ILIOIIaAb ITOBEPXHOCTU IMHUPAMUIBI,
MpU3MBI, KOHYycCa, NWIWHApa, Iulomanas cdepb;; 00bEM  KyOa,
IpsAMOYT'OJIBHOTO IapaJuICICuIicaa, nupamMuabl, HOpU3MbI, TUIXHOpPA,
KOHYCa, Il1apa; yMEHUE HAXOIUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX UTYD

YMeHue onepupoBaTh MOHATHSAMHU: MPSMOYTOJibHAs CHUCTeMa KOOpJWHAT,
BEKTOp, KOOPJAMWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHCIO, pa3joXKeHHe BekTopa Mo 0Oasucy,
CKaJsIpHOE TMPOU3BEACHUE, BEKTOPHOE TPOM3BEIACHHE, YIroJd MEXAY
BEKTOpPaMH; YMEHHUE UCMOIb30BaTh BEKTOPHBIN 1 KOOPAUHATHBIA METOJI IS
pElIeHUs TEOMETPUUYECKUX 3a7a4 U 3a7a4 APYTrUX YIeOHBIX TPEIMETOB

YMeHne BeIOUpaTh MOAXOASAIINN METOM JIJIs PEIICHHs 3a/1au; TOHUMaHWe



3HAYUMOCTH MATEMAaTUKH B W3YYCHHUU TIPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBJIGHWH; YMEHHE pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOAUTH NMPUMEPhl MaTEMaTUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKU



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Ko IIpoBepsieMblii 3JIEMEHT COePKAHUS
A
1 Yucna v BBIYKCICHUS
1.1  HarypanbHsle u nensle yncna. IIpuzHaku 1e1MMOCTH LEbIX YUCel
12 Panuonanenple  4yucna. OOBIKHOBEHHblE M JECATUYHbBIE JIpOOM, IPOLEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 ApudpmeTnueckuili KOpeHb HaTypalbHOW crTeneHu. JledcTBus ¢ apupMeTHueCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenslM nokasaresneM. CTeneHb ¢ palMOHAIbHBIM IMoka3aTeneM. CBoiicTBa
' CcTereHu
15 CuHyc, KOCHHYC ¥ TAaHICHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6  Jlorapudm uncna. JlecsiTHUHBIC U HATYpaIbHBIE JIOTAPU(MBI
JeiicTBuTenpHble yncaa. ApuMeTHyecKue ornepanuu ¢ JeHCTBUTENbHBIMU YHCIAMU.
1.7  IlpubnuxEHHBIE BBHIYMCIECHUS, PaBUJIa OKPYIJIEHUS, IPUKHU/KA U OLIEHKA pe3yibTaTa
BBIYKCIICHUN
1.8  TIpeoOpa3oBaH¥me BRIpAKESHUI
1.9  KowmmuekcHsle yncia
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1  llenbie u 1pOOHO-pAIIIOHANTBEHBIC YPAaBHEHUS
2.2  HppauuoHaibHbIE YpaBHEHUS
2.3  TpuroHoMeTpuvecKHe ypaBHEHUS
2.4  Tloka3zaTenbHbIE U JOrapUPMHUUECKUE YPABHEHHS
2.5  llenbie u 1poOHO-paIIOHANBEHBIC HEPABEHCTBA
2.6  HppaumoHaibHbIE HEpAaBEeHCTBA
2.7  Tloka3zatenbHbIE U JOTapHUPMHUECKIE HEPABEHCTBA
2.8  TpuroHoMmerpuyeckue HepaBEHCTBA
2.9  Cucrembl 1 COBOKYITHOCTH YpaBHEHU M HEPABEHCTB
2.1
0 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.1 . .
Martpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeenuTenh MaTPULI
DyHKINUK U TpaPUKH
31 Oynkuus, crnocodbl 3amanus QyHkiuu. ['padpuk dysxmnum. B3ammuHOo 00paTHBIE

¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepruogunueckue GpyHKINHI



3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OO6nactp ompeneneHuss M MHOXKECTBO 3HaueHWi ¢yHkumu. Hynmun ¢yskuum.
[IpoMexXxyTku  3HAKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumymBbl 1 MUHUMYMBI GyHKIMH. Hanbosnpiiee 1 HanMeHbliee 3HaYeHne QyHKIMN
Ha IPOMEXKYTKE

Crenennas pyHKIMS ¢ HATYpalbHBIM M IENBIM MOKa3ateneM. E€ cBoiicTBam rpaduk.
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
[ToxazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOWCTBA U TpaduKu

Touku paspeiBa. AcuMOTOTH rpadukoB GpyHKIHMI. CBoMcTBAa (PYHKIUI, HETIPEPHIBHBIX
Ha OTpE3Ke

[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATEILHOCTEH
Apudmernueckas 1 reomeTpuyeckas nporpeccuu. opmyia ciI0XKHBIX IPOLIEHTOB
Hauvana maremMaTnyeckoro aHaansa

[TpousBonnas Gynkiun. [Ipon3BoaHbIE AIeMEHTAPHBIX (DYHKIHNA

[lpuMeHeHHe TIPOU3BOAHOM K HCCICNOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
9KCTpeMyMbl. HaxoskieHune HauOOJBIIEr0O W HAaUMEHBIIEr0 3HA4YCeHUs (DYHKIMH Ha
OTpe3Ke

[TepBooOpaznas. MHTerpan
MHoecTBa 1 JTOTHKA

MHoxecTBO, onepaiu HajJ MHOXkecTBaMHU. [uarpammsl Ditnepa — Benna
Jloruka

BepoaTtHOCTh M cTaTUCTHKA
OnucarenpHas CTaTUCTHUKA
BeposrtHoCcTh

KomOunaropuka

I'eomerpus

@urypsl Ha IIIOCKOCTH

[IpsiMBbIE U TUIOCKOCTH B MPOCTPAHCTBE
MHororpanHuKu

Tena v MOBEpXHOCTH BPALLEHUS

KOOp,Z[I/IHaTBI H BCKTOPLI



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






