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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOrO  00pa30BaTENIBHOTO — CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISIEMBIX K MaTeMaTU4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJISl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTh M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISETCA
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikoJyibl. Kypc mpenHasHaueH 1jisi (pOPMHpPOBAHUSA y OOYYaroLIUXCS
CTaTUCTUYECKOW KYJbTYpbl M TIOHMMAaHUS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA Ui MU3y4eHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccos. Ilpu u3yueHunm kKypca oOOramaroTcs MNPEACTABICHUS YYalllUXCs O
METO/IaX MCCIEAOBAHMS U3MEHUMBOTO MUPA, PA3BUBAETCS MIOHUMAHUE 3HAYHUMOCTHU
YU OOIIHOCTM MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOIO MUPOBO33PEHUS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHUE 3HAHUM, MOJYYEHHBIX IPH
M3YyYEHUU Kypca OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXIYy HUMU Ha BaXKHBIX TPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTP M CTaTUCTUKA» CpPEeAHEW IIKOJbl Ha 0a30BOM YPOBHE BbIIEICHBI
CIIEyIOIMe OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyaiiHble COOBITUA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID».

BaxxHylo 4acTb Kypca 3aHUMaeT H3y4Y€HUE TIEOMETPUYECKOro U
OMHOMUANBHOTO paclpeesieHuil U 3HAKOMCTBO C MX HEIMPEPhIBHBIMU aHAJIOTaMU
— IOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copnepxxanne nuHuM «CnydaliHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEXy 3HAUCHHUSIMU CIIyYalHBIX BEJIMYMH, @ TAKXKe 3Ta JIMHHUS HEOOXOJMMa Kak
0a3a s W3yuyeHUs 3aKoHAa OOJBIIMX uKceld — (YyHIaMEHTAJIbHOTO 3aKOHa,
JEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHLHOM
dbopMe ¢ MUHUMAaNFHBIM UCITOJIb30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYaWHBIMH  BEIHMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PaCIpeNeCHUsM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 I0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHHUE KaXJoro roja oOydeHus, Bcero 68
y4€OHBIX YaCOB.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apupMeTHYecKoe, MeauaHa, HauOoJiblllee W HAaWMEHbIIEe 3HAYCHHUSA, pa3Max,
JUCTIIEPCHS M CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIIEMEHTAapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTHI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: IIEpECEUEHUE, 00bEINHEHUE, TIPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepumenTa. dopmyra nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. I[lepecranoBku u pakropuan. Yucno
coueranuid. Tpeyronsnuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HMCHOBITaHUNM 10 mniepBoro ycrexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, I'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEpUCTUKHA  CIIyYaWHBIX  BEJIMYMH: MaTeMaTH4YeCKOe
OKUJAHUE, IUCHEPCUs U CTaHAApTHOE OTKIOHEHWE. lIpumepsl NpuUMEeHEeHUs
MaTEMaTU4YECKOr0 OKHUIAHHs, B TOM YHUCJIE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematuyeckoe oxugaHue OMHAPHOW Cly4yaliHOW BelWyuHbBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BeJIMYMH. MaremaTuyeckoe OXUIAaHUE U
JUCTIEPCUsl TEOMETPUIECKOT0 U OMHOMHUAIBHOIO paclpeaesieHui.

3akoH OOJIBIIMX 4YHCENI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100pouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpEepbIBHBIX Cily4yalHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenenieHus. 3aqa4n, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIbHOM pacCIIpeEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHHSI MpOrpamMMbl y4eOHOro NpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHIA,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUMAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSAMYU 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

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

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKWE 3HAHUS B
MHTEepecax 30pOBOro M 06€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbIO (310pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUY MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOM HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMAaTHYCCKHUX 3HAHUHM JUId pEIICHUs 3a1ad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUK{, [MOHHMMAaHHUEM
MaTeMaTHYECKOH HayKH Kak c(]epbl UYelTOBEUECKOW JMeATEIBHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHs [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHPAa,;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIEIOBATECIBCKYIO ACSITEIHHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3masamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA  OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aefcTBusA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHbIE MPU3HAKA MATEMATHIECKUX
O0OBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OMpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KIaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W MPeoOpPa30OBHIBATH  CYXKICHHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pa6ora ¢ unpopmaumeii:

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

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKaAmMUGHble Oelcmeus, 0Oecnevusarom

copMUPOBaAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHH 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyaupOoBaTh Pa3HOIIACHS, CBOM BO3PAKEHMUS,
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIWBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNATh BUABI PaOOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHNs, 0OMEH MHEHH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUs 3a/1a4H, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU TMO3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMBIX JNEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII IHpolecca u
pe3ynbTaTa peleHuss MaTeMaTUYeCcKon 3a/1auu;

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



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
cOoOBITHE, DJIEMEHTapHOE COOBbITHE (BJIEMEHTAPHBIA MCXOJ) CIy4allHOTO OIbITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YUYCHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TNEpECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO;
MOJI30BATLCSL AUAarpaMmaMu Jisepa u GopMyIsioN CII0KEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHasi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIAa YMHOXKXEHHS, C MOMOIIbIO JepeBa
CIIy4ailHOTO OMbITA.

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

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABHUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUN JI0 IEPBOT0 YCIE€Xa; HAXOAUTh BEPOATHOCTH COOBITHI B
CEpUHU UCTIIBITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpeesieHue
BEPOSITHOCTEN, TMarpaMMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JharpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; PUBOIUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYAaWHOW BEIWYMHBI HAXOIWTH
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIpPEICIICHUIO.

WmeTh nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAJIBHOM PaCIpPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoangecTBo uacoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne /o P Kontpoabubie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| IIpencraBnenue JaHHBIX U ONKCATEIIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CnyuaiiHble OIBITBI M CITy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnmnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
9JIEMEHTAPHBIMU MCXOaMHU
3 Orneparuy HaJ, COOBITHSMU, CIIOXKEHUE 3 bu6mmoreka [IOK
BEPOATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcaoBHAs BEPOATHOCTD, IEPEBO
4 CIIy4alHOTO (I))HLITa ¢o 151[ ia MIOJIHOM 6 bubnuorexa LIOK
i » DOPMY § hitps:/m.eds00.ru/c0b7bOf1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
bu6mmoreka [IOK
4
> DIEMEHTBI KOMOHHATOPHKH hitps://m.eds00.ru/e0b7bOf 1
6 CepuH ociie J0BaTEIbHBIX UCIIBITAHUN 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
7 CryyaliHble BEIMYUHEI U pACIIPEASICHUS 6 bubnnorexa LIOK
i pactipen hitps:/m.eds00.ru/c0b7bOf1
bubmuorexa [JOK
8 06006 % 5 2
ODTIEHHIE 1 CHCTEMATHSAMHA SHAHMH hitps:/m.eds00.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MareMatuueckoe 0KHuIaHue CIydyailHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcus U CTaHAAPTHOE OTKIIOHEHUE 4 | bubnnoreka [JOK
CIIy4alHOM BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 0 3 1
3axon Gonpumx amcen https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
H 2 1
> OPMATILHOC paACTPEACTCHIA https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 06o01IeHNE U 19 ) bubmmorexa [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne n/mt Tema ypoka Konrposbnubsie  IIpakTnueckue tpponsle
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI

! [IpencraBieHue JaHHBIX C TIOMOLIbIO | Bu6moteka [JOK
TaOJIUI] M THarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTnueckoe, MeIuaHa,

) HauOOJIbIIICEe Y HAUMCHBIIICE 3HAUCHHS, | bubmuoreka [{OK
pasmax, 1ucrnepcus, CTaHIapTHOE https://m.edsoo.ru/dd00738d
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeIuaHa,

3 HauOoJIbIIee U HANMEHbBIIICE 3HAUCHUS, | bu6nmorexa LIOK
pa3Max, TUcCIepCcus, CTaHIapTHOE https://m.eds00.1ru/98645f6c
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeIuaHa,

4 HanOoJIbIIIeEe ¥ HAUMEHBIIICE 3HAYCHHUS, | bubnuoreka [{OK
pa3Max, TUCIepCcus, CTaHIapTHOE https://m.edsoo.ru/7¢9033a8
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHble SKCIIEPUMEHTHI (OTBITHI) U

5 CIlydaiiHbIe COOBITHS. DJIeMEeHTapHbIE 1 bubmorexa HOK

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

COOBITHS (MCXOBI)
BeposiTHOCTB cirydyaitHOTO COOBITHSI.

6 BepositHOCTH cOOBITHI B OIIBITaX € | bu6muoreka [JOK

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUAMH

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




BeposiTHOCTB CitydaitHOTO COOBITHSI.

bu6nmoreka [IOK

7
[TpakTuyeckas pabora https://m.edsoo.ru/5e8fa%4a
Omneparuu HaJl COOBITHSAMU: TIEPECCUCHHE,
g 00beIMHEHNE COOBITHI, bubnunoreka LIOK
MIPOTHBOIOJIOKHBIE COOBITHS. JlnarpaMmpl https://m.edsoo.ru/221c622b
Ditnepa
Omnepanuu HaJ COOBITHSMHU: TIEPECEUCHUE,
00beIMHEHNE COOBITHI, bubnunoreka LIOK
9
MIPOTHBOIOJIOKHBIC COOBITHSA. JlnarpaMMbl https://m.edsoo.ru/cc10cle2
Diinepa
10 dopMyJia CIIOKEHUS BEPOSITHOCTEH bubmorexa HOK
Py P https://m.edsoo.ru/3057365d
VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE
11 BeposATHOCTEH. [lepeBo ciaydalitHOro bubmorexa HOK
P + AACPEBO CIYH https://m.edsoo.ru/9a408d25
SKCIIEPUMEHTA
YcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
12 BeposiTHOCTeH. [lepeBo ciaydaiiHOTO bubmmorera [OK
p s ya https://m.edsoo.ru/ble76d3a
JKCIEpPUMEHTA
YcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
13 BeposiTHOCTeH. [epero ciaydaiiHOTO bubmorexa HOK
P - ACP ya https://m.edsoo.ru/47fb6b11
IKCIIEPUMEHTA
14 dopMyJia MOJIHOM BEPOSITHOCTH bubmorexa HOK
PMy P https://m.edsoo.ru/1594 1bec
15 ®opMyJia MOJHON BEPOSITHOCTH bubmorexa HOK
pMY p https://m.edsoo.ru/a9ec13c8
16 ®opmyra MOIHONW BEPOATHOCTH. bubmuorexa [JOK
He3aBrcumeie cOOBITHS https://m.edsoo.ru/e3dd5ac9
17 KonrtponsHas pabora bubmuoteka [JOK




https://m.edsoo.ru/29dc6cb9

18 Ko oK bu6nmoreka [IOK
OMOHHATOPHOE NPAaBitiio yMH https://m.edso0.ru/2270cf70
bubnunoreka LIOK
19 [TepecranoBku U akTopHUan https://m.edsoo.ru/d58ce6d1
20 y . bubnunoreka LIOK
HCIIo CoteTati https://m.eds00.ru/7904dfb0
21 Tpeyronbuuk Ilackans. @opmyna OuHoma Bu6moteka [JOK
Hprorona https://m.edsoo.ru/fa47998f
bunapHblii ciy4aiiHbIN ONBIT (MCIIBITAHUE),
2 ycnex u Heynada. HesaBucumslie bubnuorexa [IOK
ucnbiTanus. Cepus HE3aBUCUMBIX https://m.edsoo.ru/2e1{2368
WCTBITAHUH 710 MIEPBOTO ycrexa
2 Cepus HE3aBUCUMBbIX UCIIBITAHUM bubnnorexa [JOK
bepnymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX MCTIBITAHUMN.
4 n P 6 [— bubmmoreka IIOK
paxticckas pabota ¢ UCHOIb30 © https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TAOJIHUIIL
. bubmuoreka [IOK
25 Catysaiinas BeTHHHA https://m.edsoo.ru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bubmmnoreka HOK
Jnarpamma pacnpeneneHus https://m.edsoo.ru/6dc7ff39
7 CyMMa 1 IpOU3BEICHUE CITyYalHBIX bubnmnoreka [JOK
BEJIMYUH https://m.edsoo.ru/51b7ed5f
73 CyMMa U Ipou3BeIeHUE CITyYalHbIX bubnmnoreka [JOK
BEIINYUH https://m.edsoo.ru/c2757cc3
29 [Ipumeps! pacnipeneneHnii, B TOM YHCIIE bu6muoreka [JOK

TreoOMCTPpHUICCKOC N OMHOMHAIIBHOE

https://m.edsoo0.ru/91e08061




30 [Ipumepsl pactipeesieHnii, B TOM YUCIe | bubnmnoreka HOK
reOMEeTPHUECKOe U OMHOMHUAIBHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpEeHME, 0000IIEHNE U | bubnunoreka LIOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0600IeHNE 1 ! bubmuoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/e01a3dc4
33 HToroBast KOHTpOJIbHAs paboTa 1 bubmmorexa [TOK
https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0600IIeHNE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
uudposeie
Ne ni/m Tema ypoka Kontposbubie IIpakruueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[ToBTOpeHue, 060061IeHNE,
cucreMmarusanus 3Hauui. CiryyaiiHble
. bubnuorexa [JOK
1 OMBITHI U BEPOATHOCTHU CITyYalHBIX 1
. https://m.edsoo.ru/430d330a
coObITuii. Cepun HE3aBUCUMBIX
HCITBITAHUH
[ToBTOpeHme, 06001IICHNE,
cucreMmarusanus 3Hauui. CiryyaiiHble
. bubnuorexa [JOK
2 OMBITHI U BEPOATHOCTHU CITyYalHbIX 1
. https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HUCIBITAaHUHN
[ToBTOpenue, 0600IIEHNE,
cucteMaTtu3anus 3Hanuid. CiyqaifHpie
3 OIIBITHI U BEPOSATHOCTHU CITYYaMHBIX 1 bubmorexa HOK
. p i https://m.edsoo.ru/07a5e861
coObITuii. Cepun HE3aBUCHUMBIX
HUCIBITAaHUHN
[ToBTOpenue, 06001IEHNE,
cucrtemaTtusanus 3HaHui. CiydaiiHbie
4 OITBITHI M BEPOSTHOCTH CIYUYAMHBIX 1 bubmorexa HOK
15ep I https:/m.eds00.ru/32bc29bf
coObITuii. Cepun HE3aBUCHUMBIX
HUCIBITAaHUHN
5 [IpuMepsl NpUMEHEHHSI MATEMAaTUYECKOTO 1 bubnnorexa [JOK
OKHJIaHUs (CTpaXxOBaHUE, TOTEPEs) https://m.edsoo.ru/ea27084d
6 MaremaTi4ecKoe OKUIAHUE CYMMBI 1 bubmuotexa [JOK




CHy‘IﬂfIHBIX BCIINYHH

MareMaTH4eCKOe OXKHIaHUE

https://m.edsoo.ru/Oadefe9e

bubmuorexa [JOK

7 FCOMCTpI/I‘IGCK(jFO U OMHOMHAJILHOTO hitps-//m.edsoo.ru/20de2fc?
pacrpeneneHui
MatemaTtuueckoe 0XKHu1aHnue
8 re€OMETPHUYECKOT0 U OMHOMHUAIBHOTO bubmmorexa LIOK
. https://m.edsoo.ru/17b0e769
pacnpenesneHuit
9 Jlucnepcus U cTaHJapTHOE OTKIOHEHUE bubmmorexa LOK
https://m.edsoo.ru/bec67f76
10 Jlucniepcus ¥ CTaHAAPTHOE OTKJIIOHEHHE bubmmorexa [OK
https://m.edsoo.ru/bf78aad6
1 Jucriepcu TeOMETPUIECKOTO U bubnuorexa [JOK
OMHOMHUAIBHOTO PACIIPEICTICHIS https://m.edsoo.ru/4b5a495e
2 [IpakTuueckast paboTa ¢ UCIOIb30BAHUEM bubnuoreka [IOK
AIEKTPOHHBIX TaOJIHIL https://m.edsoo.ru/a53cd884
13 3akoH OosbLIMX ynces. BeiOopouHsbIii bubnnoreka [JOK
METOJ UCCIIEJOBaHUN https://m.edsoo.ru/94ddc34a
14 3akoH O6obIIuX uncesn. BeibopouHsblit bubnuotexa [JOK
METOJI UCCIICIOBAaHNHU https://m.edsoo.ru/cf23b369
15 [IpakTryeckas paboTa ¢ UCIOIB30BaHUEM bubnuoreka [IOK
AIEKTPOHHBIX TaOJIHIL https://m.edsoo.ru/6¢c1d11a6
bubmuorexa [JOK
16 Mroronas kOHTpOIIbHa padoTa https://m.edsoo.ru/7e379f8f
IIprmepbl HENPEPBIBHBIX CIIy4alHBIX
17 BeIMYHUH. DYHKIINS IJIOTHOCTH bubmuoreka [IOK
pacnpenenenus. PaBaomepHoe https://m.edsoo.ru/9f5b423d
pacrnpeiesieHHe U €ro CBOMCTBA
18 IIpuMepsl HENIPEPBIBHBIX CIIy4alHbIX bubnuorexa [IOK




BeJMYUH. OYHKIUS IIIOTHOCTH
pacnpenenenus. PaBaomepHoe
pacIpeiesieHHe U €ro CBOMCTBA

33,[[&‘11/1, IIPUBOJAAINNE K HOPMAJIbHOMY

https://m.edsoo.ru/b1c2712e

bu6mmoreka [IOK

19 acrpenelieHn0. OYHKIHA INIOTHOCTH U
P vp yH https://m.edsoo.ru/97¢19£59
CBOMCTBAa HOPMAJILHOTO pacrpeesieHus

20 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM bubmumorexa [IOK
ANEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/1f1f9ad9
[ToBTOpenue, o6o0IeHNE U

21 cucreMaru3anus 3HaHu. OnucareirbHas bubnmnorexa LIOK

' https://m.edsoo.ru/72953f4¢

CTaTUCTHUKA
[ToBTOpEeHME, 0000IIEHNE U

22 cucreMaru3anus 3HaHu. OnucareibHas bubnmnorexa LIOK

' https://m.edsoo.ru/b699ad0c

CTaTUCTHUKA
[ToBTOpeHme, 060061IeHNE U

3 cucreMaTu3anus 3HaHui. OMBITHI ¢ bubnmnoreka [JOK
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITHSMHU
[ToBTOpeHme, 060061IeHNE U

24 cucreMaTu3anus 3HaHui. OMBITHI ¢ bubnuoteka [JOK
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITUSIMH
[ToBTOpeHme, 0600IIEeHNE U
cucTeMaTu3alus 3HaHui. Beruucinenue

75 BEPOSTHOCTEN COOBITHI ¢ MPUMEHEHNEM bubnnoreka [JOK

dbopmMyI u TpadUIECKUX METOIOB
(koopauHaTHAs MpsMasi, 1epEBO,
nuarpaMmma Disepa)

https://m.edso0.ru/272910f5




[ToBTOpEeHME, 0000IIEHNE U
cucreMaTu3alus 3Hanui. Beraucinenne
BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHNEM

bu6mmoreka [IOK

26
dbopMyI u TpadUIECKUX METOIOB https://m.edsoo.ru/dc9ad6ca
(koopauHaTHas MpsiMasi, 1EPEBO,
auarpamma Disepa)
[ToBTOpeHmEe, 06001IeHNE 1
cucTemMaTu3auus 3HaHui. Beraucienue
7 BEPOSITHOCTEW COOBITHI ¢ IPUMEHEHNEM bubnnorexa [JOK
dbopMyI1 1 TpadUIECKUX METOIOB https://m.edsoo.ru/5964£277
(koopauHaTHas MpsAMas, IepeBo,
nuarpamma Ditnepa)
[ToBTOpenue, o6o0IIEHNE U
cucTeMaTu3auus 3HaHui. Beraucienue
73 BEPOSITHOCTEW COOBITHI C IPUMEHEHHUEM bubnnorexa [HOK
¢dbopMyIn U TpapHUUECKUX METOI0B https://m.edsoo.ru/e7 1debe4
(koopauHaTHAs TpsMas, IepeBo,
nuarpamma Diinepa)
[ToBTOpenue, 0600IIEHNE U
. . bubnuoteka [JOK
29 cucreMarusanus 3Hanui. CiryyaiiHbie
https://m.edsoo.ru/00b2efb3
BEJIMYUHBI U pacrpeieNieHus
[ToBTOpenue, 0600IIEHNE U
. . bubmuorexa [JOK
30 cucreMaru3anus 3HaHui. CiyJaiiHble
https://m.edsoo.ru/1cc2df8f
BEJIMYMHBI M PaCIIpeICIICHUS
IToBTOpenue, 0000IIEHNE U
a1 CUCTEMaTHU3alMs 3HAHUM. bubnmoreka [JOK
MareMatnueckoe 0KHIaHHuE CIy4YaliHON https://m.edsoo.ru/aecal298c
BEJTUIHHBI
32 [ToBTOpeHme, 06001IEeHNE 1 bubnmoreka [JOK




CUCTEMAaTH3aLMsl 3HAHUMH.
MareMaTnueckoe 0KMIaHKUE CIIy4aliHOU
BEJINYUHBI

33 HroroBast koHTpobHas paboTa

34 [ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alHs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

https://m.edsoo.ru/640a8ebf

bu6mmoreka [IOK
https://m.edsoo0.ru/0fd6d597

bu6mmoreka [JOK
https://m.edso0.ru/5006273¢







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThl 0CBOCHHS OCHOBHOM
NpoOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 06pa3oBaHus
pe3yJabTara
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 Yurtarh U CTPOUTH TAOJIUILBI U JUATPAMMBbI
OnepupoBaTh HOHATHSAMM: CpeAHEe apu(MeTHyecKoe, MeIuaHa,
6.2 HauOoupllee, HaMMEHBIIEEe 3HAYEHHE, pa3Max MAacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMM: CIy4YalHBIH SKCHEpUMEHT (OHBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA WMCXOJ)
6.3 CIlyyallHOro  OMbITa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOXKHBIMHU CITyYaiHBIMH COOBITHSIMH, HaXOJUTh U CPaBHUBAThH
BEPOSTHOCTH COOBITUI B U3YYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxoaute M ¢opmynupoBaTh COOBITHS: IepeceueHHe U OObeInHEHHE
64 JaHHBIX COOBITHH, COOBITHE, TPOTHBOMIOJOXKHOE ITAHHOMY COOBITHIO;
. MOJIb30BaThCs  AMarpamMmMamMu  Diiinepa U QOpMyNIol  cloXeHHs
BEPOSITHOCTEH MPH PELICHUN 3a1a4
OnepupoBaTh TMOHITHAMHU: YCJIOBHAsi BEPOSTHOCTh, HE3aBHCHUMBIE
6.5 COOBITHS; HAXOIUTHh BEPOSTHOCTH C MOMOIIBIO NMpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO J€PEBA CIYYaHHOIO OIbITa
6.6 [IpumensITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIIEHUH 3a7a4
OnepupoBaTh NOHATUSAMM: UCTBITAHUE, HE3aBUCUMBIE UCIBITAHUS, CEPHUS
67 WCTIBITAaHHUH, yCTIeX W HeyAauda; HaXOAUTh BEPOSATHOCTH COOBITHI B CepHH
' HE3aBUCHUMBIX MCIBITAaHUHA 110 MEPBOTrO ycIexa, HAXOAUTh BEPOSTHOCTH
COOBITHI B cepuM UcTbITaHul bepHysn
63 OmnepupoBaTh MNOHATUAMH: CllydailHas BEIM4YMHA, paclpeseleHue

BEPOATHOCTEN, Uarpamma pacipeeseHus

11 KJIACC




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOSTHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUM CIIy4YalHOM  BEJIMYHUHBI 10
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AMArpaMM
OnepupoBaTb TMOHITHEM MATEMAaTHYECKOIO OXHUAAHUS, MPUBOJIUTH
- NpUMEpPbl  TOrO, Kak MPUMEHsSEeTCS MaTeMaTU4YecKoe OXHJaHue
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OKHUJAHUE IO
JTAHHOMY pacrpe/eICHUIO
53 Nwmets npeacTaBiieHne o0 3aK0HE OOJBIINX YHCENT
54 Nwmets nipeacTaBieHre 0 HOPMaaIbHOM pacipeesieHun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne HaHHBIX C TMOMONIbIO Tabimmnm wu  guarpamm. CpenHee
6.1 apupmeTHyeckoe, MeauaHa, HauOoJiblllee W HaMMEHbIIEe 3HAYEHUs, paszMax,
JUCIEepPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OMBITBI) M CIy4YailHbIe COOBITHS. JIeMEHTapHBIE
coObITHs (Mcxofbl). BepositTHocTh ciywaliHoro coObiTus. biu3ocTs yacToThl U
6.2 BEPOATHOCTH cOObITUH. CilydaiiHble ONBITHl C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposTHOCTM  COOBITMII B ONBITaXx €  PaBHOBO3MOKHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuu HaJx COOBITUSMU: IepeceueHue, OOBEAMHEHHE, NPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIOKEHUsS] BEpOSITHOCTEH
6.4 YcnoBHass BEPOSATHOCTb. YMHOMXKEHHE BEPOSATHOCTEH. JlepeBO  Ciay4alHOro
. skcniepuMmenTa. @opmyra nosHoN BeposiTHOCTU. HezaBucuMeblie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa
bunaphblii cnmyyaliHeli ONBIT (WCIIBITaHUE), ycmex M Heydada. HesaBucumble
6.6 ucneltanusd. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymmn
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOcTel. [narpamMmma pacnpeneneHus.
' [Tpumeps! pactipesiesieHni, B TOM YHCIIe TeOMETPUYECKOe U OMHOMHATIBLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 UuciioBble XapaKTEpUCTUKHU CIyYalHBIX BEJIMYMH: MAaTEMaTU4YeCKOe OKHUJAHUE,




JUCTIepCUsl U CTaHAApTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUsT MaTeMaTUYeCKOTo
OXXHMJIaHMsI, B TOM YHCJIE B 3a7a4yax U3 MOBCEIHEBHOM >XM3HU. MaTemaTHdeckoe
OXKHMJIaHWEe OWHAPHOM CIIy4aiiHOW BEIMYMHBI. MaTeMaTHYECKOE OXKUJIAHHUE CYMMBI
CIy4alHBIX BEIMYMH. MaTemMaTH4eckoe OKUJAHUE U JAUCIEPCHUS] T€OMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

5.2

5.3

3akoH OOJBIIMX YUCENl M €ro posib B Hayke, Mpupoae U olmiectBe. BridopouHblit

METOJI UCCIIENOBAHUI

IIpuMepsl  HeNpepbIBHBIX  CIy4alHBIX BelIMYHMH. IloHsATHE O IUIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOpMAIbHOMY pacnpenenenuro. [lonsatue o

HOPMAaJIbHOM pacmpeieICHun




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Brnanenne MerogamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ad;
yMeHue (GopMyIMpOBaTh U ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCMOMa, Teopema, CIEeACTBUE, CBOWMCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKM; MPUMEHATh MX; YMEHHE (OpPMYJIHPOBATh
o0paTHOE€ M NPOTHBOIIOJIOKHOE YTBEP)KIEHUE, NPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTeMAaTUYeCKOM  MHIYKIUU;
IIPOBOAMTD JI0KA3aTEIbHbIE PACCYXACHUS MPU PEIIECHUU 3a]1a4, OLEHUBATh
JOTUYECKYI0  TPaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIepUpOBaTh
HOHATUSMHM: MHOXECTBO, IOJAMHOKECTBO, OINEpalluy HajJ MHOXECTBaMH,
YMEHHUE HUCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i OUCAHUs
peasbHbIX NPOLIECCOB M SBJICHUH M MpPU pElIeHUM 3a7ady, B TOM YUCIE U3
JIPYrux YyueOHbBIX NpPEIMETOB; YMEHHE OIEepHpOBATh MOHATHUAMU: TIpad,
CBSI3HBIN Tpad, JAepeBo, LUK, Tpad Ha IIIOCKOCTH; YMEHHE 3aJaBaTh U
ONMCHIBATh Tpadbl pPa3IMYHBIMU CIOCO0aMU; HCMOIb30BaTh Ipadbl Npu
pelIeHnu 3a1a4

VYMeHue onepupoBaTh MOHATUSAMHU: HATypalbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IIOKa3aTeleM,
jgorapudm 4YHUClIa, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJIYNI0, PalMOHAIBHOE 4YHCIO, HPPALMOHATIBHOE YHCIO,
MHO’KECTBa HAaTypalbHbIX, LIETbIX, PALIMOHAIBHBIX, JeCTBUTEIbHBIX YHCET;
YMEHUE HCIONb30BaTh MPU3HAKH JEITUMOCTH, HAMMEHBIIMHA OOIui
JenuTens W HauMeHblllee oOliee KparHoe, anroputM EBkimpa npu
pEIIEHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHbIMH NO3ULMOHHBIMH CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBIMOJIHATH BHIYMCICHUE 3HAUYCHUHN U MpeoOpa3oBaHUs
BBIP@KEHUI €O cTemeHsMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
paloHaJIbHBIX  BBIPAKEHUN;  yYMEHHE  ONEpUpOBaThb  MOHATHUSIMHU:
MOCIeI0BATENbHOCTh, apudmMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBalolasi TeOMETpHUYecKas IpOrpeccus;
YMEHHUE 3aJaBaTh IOCIEIOBATENIBHOCTH, B TOM UHUCIE C IOMOIIBbIO
PEKYpPpPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILIEKCHOE
YHUCJI0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJAb U apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCeI
(reoMeTpuyeckas, TPUTOHOMETpHYecKass U  anreOpauyeckas); YMETb
IPOU3BOAUTh apu(pMeTHUYEeCKHe IeHCTBUS C KOMIUIEKCHBIMH YHUCIIaMH;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; ONEepUpPOBATH
NOHATUSIMHU:  MaTpuma 2x2  u  3%X3,  onpenenuresib  MaTpUIIbL,
reOMETPUUYECKUN CMBICH ONPEIeTUTENs

YMeHue onepupoBarbh IOHATHUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTebHbIC, CTENECHHBbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH ITOHATHUIMMU:
TOKIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3IUYHBIX NPHUEMOB; pElIaThb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHCTEMBI
JUIA PEUICHUsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 PasziIMuHbIX objacteit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKILHUH,
HEPUOJIMYHOCT (PYHKIMHM, OrpaHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HeNpepbiBHAS (DYHKIHMS, acCUMOTOTHI rpaduka
¢yHKIMU, mepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTErpajl; YMEHHME HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIIUU
GyHKLINH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMN; YMEHUE HCIOJIb30BaTh
NPOM3BOJIHYIO JUIsL MCCIeloBaHMA (DYHKIMI, HaXxOQUTh HaumOONIbLIME U
HauMEHbIINE 3HAa4eHMUs] (YHKIUN; CTPOUTH TpaUKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
IIPOM3BOJHYIO JUIsl HAXOXKJEHUS HAWIyYlIero peleHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COIMAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BbEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOTr0 MOJIIMPOBAaHUs. C MOMOINbI0 U depeHInalIbHbIX
YPaBHEHUNU

YMeHue onepupoBaTh MOHATUAMU: TpapuK QyHKIHMH, oOpaTHas QyHKUIHS,
KOMIO3UIMS (QYHKUMMA, JHMHEWHas QYHKIMS, KBaapaTHuHas (QYHKIUS,
pauvoHanmbHass (QYHKLHUSA, CTeneHHas (YHKIMS, TPUTOHOMETPHUYECKUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKIWHU, IOKa3aTelbHas U
jgorapupmuueckas (GyHKIHUU; YMEHHE CTPOUTh TpauKH H3YYEHHBIX
(GyHKUUH, BBITOIHATH MpeoOpazoBaHust rpaduKoB (PyHKIIHMA, UCTIONB30BaTh
rpaduKy JUIS W3yYECHHUs TPOILECCOB M 3aBUCHMOCTEH, MIPHU pEIIeHUH 3amad
U3 JIpYTUX y4eOHBIX NMPEIMETOBU 3aJad M3 peajbHON KHU3HM; BbIpaKaTbh
(dopMynaMu 3aBHCHMOCTH MEX]JYy BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn QyHKUMH Ui pelleHus ypaBHEHMH, HEPaBEHCTB M 3ajad C
napamMeTpamMi; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/ladydl U3 O0JacTU YIpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbI 1O YCJIOBHIO 3a/layd, HCCIEN0BAaTh IIOJYyYEHHOE pEIIEeHUuE U
OLICHUBATh MPABAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJIEIUPOBAThH
peajibHble CHUTYallMM Ha $S3bIKE MaTEMaTHKH; COCTaBIATH BbIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCIOJBb30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [TOJTYYEHHBIN pe3ysbTar

YMeHne omepupoBaTh MOHATHAMHU: CpeaHee apu(MeTHdecKoe, MeInaHa,
HauOoJblllee U HaUMEHbIEe 3HAUECHMsSI, pa3Max, JUCIEpPCUs, CTaHJapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMAaLKIO, TIPEACTABICHHYI0 B TAaONUIaX, Ha AMarpammax, rpadmukax,
OTPaXKAIOILYI0 CBOMCTBA PEAIBbHBIX NPOLIECCOB U SIBICHUN; MPEACTABIATh
uHPOpPMALMI0O C TOMOLIBIO TalNMIl M  JAMarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHCIE C HIPUMEHEHHEM TIpadUuecKux
METOOB U 3JIEKTPOHHBIX CPEJACTB; rpaUyecKu HcCIe0BaTb COBMECTHBIE
HaOJII0IEHNUS C TOMOIIIBIO JMarpaMM pacCeUBaHuUs U JMHEHHON perpeccun

YMeHue onepupoBarb IOHATHSAMM: CIy4alHbIA OINBIT M  CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS, YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIOIb30BAaHUEM TpapUUeCKUX METOJO0B; MPUMEHSIThH
bopMyInbl CIIOKEHHSIT M YMHOXEHHS BEpOsSTHOCTEH, (HOpMyny TMONHON
BEpOATHOCTH, Gopmyny bepHymin, koMOuHATOpHBIE (QaKThl M (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; YMEHHE ONEPUpPOBATH
MOHATUSIMU:  CIy4YailHasi BEJIMYMHA, pACHPENCIICHUE  BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHMJIAHWE, JUCIEPCHS M CTAaHIAPTHOE OTKIOHEHHUE
CIy4yallHOM  BENWYWHBI, (QYHKIHUM  pACTpENeNieHUs] W IUJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOI0 U HOPMAJIBHOTO PACHpEAECICHUN; YMEHUE
KCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACIICHUM Ul PELICHUS 3a7ad;
3HAKOMCTBO C TIOHATHSMH: 3aKOH OOIBIINX YHCEN, METOJbl BHIOOPOYHBIX
UCCJICIOBAHM; YMEHUE TPUBOIUTH MPUMEPHI MIPOSBIECHUS 3aKOHA OOJBIINX
yucel B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OINEPUPOBATH
MOHATUSIMUA: COYETaHWE, I[EepEeCTaHOBKA, YHCJIO COYETAaHUM, YHUCIIO
MepecTaHoBOK; OWHOM HpIOTOHA; yMmMeHHE TPUMEHSATH KOMOWHATOPHBIC
(bakTel W pacCyXIEHHUs I PEIICHHS 3a]ad; OICHHUBATh BEPOSTHOCTH
peabHBIX  COOBITHIA, COCTaBJIATH  BEPOSITHOCTHYKO  MOJEIb u
MHTEPIPETUPOBATH MTOJTYUYECHHBIN pe3yJIbTaT

YMeHune omnepupoBaTh ~ NOHATUSIMHU:  TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUYHMHA YyIJa, IUIOCKUI yroJ, JBYIpPaHHbIN
YIOJ, TPEXTPAHHBIA YroJ, CKPEIIUBAIOLIUECS MPSAMBIE, MapajuIeIbHOCTh U
NEPIEHUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJ MEXAy MPSIMBIMU, YIOJ
MEXy NPAMOHN M IUIOCKOCTBIO, YIOJ MEXKIY MJIOCKOCTSMHU, PACCTOSIHUE OT
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TOYKH OO0 IUIOCKOCTH, PACCTOAHHUC MCKAY MNPSAMBIMH, PACCTOAHHUC MCKIY
IINIOCKOCTAMHU, YMCEHHUC HCIIOJIB30BaTh IIpU PEIICHHHU 3aJad HN3YUYCHHBIC
(baKTBI U TCOPEMBI INIAHUMCTPHUHU, YMCHHUEC OLCHHUBATH PasMEpPhbI 00BEKTOB
OKpyXKammero Mvpa, CTpOUTb MATEMATHYCCKUEC MOACIHM C IIOMOIIBIO
rCOMETPHUICCKUX MOHATHH | BCJIMYMH, peulaTb CBsJA3aHHLICE C HHUMHA
MPAKTUYCCKUC 3aJavdr

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPB, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMma, Oupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHus, LUINHAP, KOHYyC, mmap, cdepa, miomans cdepsl, IUIOMAIL
MIOBEPXHOCTU MUpPaMMJIbl, IMPU3MbI, KOHYyca, LMIMHApPA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMubl, IPU3Mbl, HIUHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMs] KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHAPA, KOHYCa; yMEHHE CTPOUTh CEueHHUe
MHOTOTPaHHHKA, HM300pakKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalEHUs, UX CEUYEHHUs], B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIBHO
dbopMynupoBaTh OINpeneaeHus] u3y4aeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMEeTpudecKux (uryp, 0OOCHOBBIBATHUIIN
ONpoBepraTh HX; YMEHHE MPOBOJAUTH Kiaccupukauuwo Guryp 1mo
pa3IMyYHBIM [PU3HAKaM, BBIINOJHATh HEOOXOAMMBIE JOMOJIHUTEIbHBIC
MIOCTPOCHUS

11

YMeHue onepupoBarb MOHATUSAMHU: JBUKEHHE B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe M0A00Us, TOAOOHBIE (UIYPBl; YMEHUE
pacro3HaBaTh paBHbIE U MOA0OHBIE (DUTYpBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUUYECKHUE OTHOIIEHUS TPH
pEelIeHUH 3aJa4y; HaXOJUTh TI'€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YO,
I0MIa/ib, 00BEM) MPHU pPElIeHUH 3aa4 U3 IPYruX y4eOHBIX IPEIMETOB U U3
peanbHOM KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUYMHBI (JIMHA,
yroJ, IUIOMIa/b, O0BEM, MJIOMIAAb MOBEPXHOCTH), HCIOJIB3Ysl H3y4CHHBIC
(I)OpMy.]'IBI U MCTOABI, B TOM 4YHCIIC: IIJIOIAaAb ITOBCPXHOCTH IHPAMHIEBI,
NpU3MBI, KOHYyCa, IWJIHWHIpa, IUlomanas chepb; 00bEM  KyOa,
NpAMOYTOJIBHOI'O IapajuiCCinuicaa, mnupamMuabl, IMIpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOAOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSMU: MPSMOYrOJibHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOPJAWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEeHHEe BeKkTopa Mo 0Oaswucy,
CKaJsIpHOE TPOM3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEeXay
BEKTOPAMM; YMEHHUE UCTIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
peIIeHUs TEOMETPUUYECKUX 3a4a4 U 33124 APYTUX YICOHBIX IPEIMETOB

13

YMeHue BeIOMpaTh MOAXOMSIINN METOM JIJIS PEIICHHs 3aJaui; TOHUMaHNe




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUN; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MATEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HENbIX YHCEel
12 Panmonanbupie  ymncna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOHM, IPOLEHTHI,
OCCKOHEUYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypajbHOM crereHH. JleWcTBUS ¢ apu(METHUYECKUMH
' KOPHSIMU HAaTypaJlbHON CTENIEHU
L4 Crenenb ¢ nenbiM nokaszarenem. CTeneHb C palMoHANbHBIM MoKkaszareneMm. CBoiicTBa
' CTEIEeH
L5 CuHyCc, KOCHMHYC M TAHITE€HC YHCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHIe€HC YHCIOBOIO apryMeHTa
1.6 = Jlorapudm uncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MBEI
JeiictButensHble uynciaa. Apudmernyeckue onepanuu ¢ JeHCTBUTEIBHBIME YHCIaAMHU.
1.7 = TlpubnuxéHHbIe BBIYMCICHUS, MIPaBUJIa OKPYIJICHUS, IPUKUIKA U OIEHKA pe3ylbTaTa
BBIYMCIICHU I
1.8  IIpeobOpazoBanue BeIpaxKeHUN
1.9  KommiekcHble uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 = Ilensie u 1poOHO-pAIIMOHATIEHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4  TlokazatenbHble U JOTapu(PMUUECKUE YPABHEHUS
2.5 Ilensie 1 1poOHO-palIMOHATILHEIE HEPABEHCTBA
2.6 = UppaumnoHanbHble HEPABEHCTBA
2.7 = Tloka3zaTtenbHbIC U JorapuhMUUECKHE HEPABEHCTBA
2.8 = Tpuronomerpuueckue HEpaBeHCTBA
2.9 = Cucrtemsl U COBOKYITHOCTH YPAaBHEHHI U HEPABEHCTB
2.10  YpaBHeHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTPaAMH
2.11  Marpuna cuctemMsl JUHENHBIX YpaBHEHNN. ONpeaennTens MaTPULbI
3 OyHKIUYT U TpapUKU
31 Oyaknus, crnocoObl 3amanus (yaknuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢yukuuu. YétHeie 1 HeuéTHbIe pyHKuMU. [leprognueckue GpyHKINHA
O6nactp ompeneiaeHUss W MHOXKECTBO 3HaueHWd GyHkumn. Hymum  yskmum.
3.2 IlpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haunbosbiiee u HauMeHbllee 3HadeHne pyHKIuu




Ha IPOMEXYTKE

CrenenHas pyHKIMS C HaTypaJbHBIM U LieJbIM Toka3ateneM. EE cBoiicTBau rpaduxk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
34  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5 lloka3arenbHas u JorapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkIuid. CBoricTBa (PYHKITMH, HETPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBaTeibHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna cia0XKHBIX IPOIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1  IlpousBognast pyukuuu. [Ipou3BogHbIe 2IeMEHTApHBIX (YHKINUN
[IpumeHeHne mNPOM3ZBOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 = okctpemMymbl. HaxoxneHue HamOONbIIEro M HAUMEHbBIIErO 3Ha4eHHs] (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTuKa
5.1 MHoOXecTBO, ornepauu HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 = BeposTHOCTH
6.3 = KomOuHnatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpsAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHoOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIlECHUS
7.5 | KoopauHaTbl 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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