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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOrO  00pa30BaTENILHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIIONIMMHI OCHOBY JJISl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTATUCTHKa» 0Aa30BOr0 YPOBHS SIBISETCS
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoiyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUSA y OOYYaroLIMXCS
CTaTUCTUYECKOW KYJbTYpbl M TIOHMMAaHUS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3ydeHum kypca oOOramaroTcs MNPEACTABICHUS YYalllUXcCs O
METO/aX MUCCIEAOBAHMS U3MEHUYMBOTO MUPA, PA3BUBAETCS IOHUMAHUE 3HAYUUMOCTHU
YU OOIIHOCTM MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MMOJTYyYECHHBIX MPU
M3Yy4YEHUH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMUMHAX M B3aMMOCBS3SX MEXKJIYy HUMHM Ha BAXKHBIX IPUMEpaAx, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LIETSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CIIEyIOIllME OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyaliHble COOBITHA U
BEPOSATHOCTWY, «CydailHble BEJIMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acth Kypca 3aHMMAaeT HM3y4eHUE TIE€OMETPUYECKOr0 U
OMHOMMAIILHOTO PACIPEICIICHU M 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJIbHBIM U HOPMAJIbHBIM PaCTPE/ICTICHUSIMU.

Copepxanne nuHuM «CrydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOM JjIs1 (DOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUU BEpOSITHOCTEH
MEXIYy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, @ TAKXKE 3Ta JIMHUS HEOOXOJIMMa Kak
0aza I W3ydeHHWs] 3aKOHa OONBIIMX YHucel — (YyHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOLIErO B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHLHOM
dbopMe ¢ MUHIMAJTLHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopManu3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIyYalHBIMH  BEIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
MOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeIeiCHHsIM, TIPH 3TOM IPEroiaraeTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 I0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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



COAEPKXAHUE YYEBHOTI 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 SKCIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTHI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITHMII B ONBITaxX  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH.

Omnepanuu HajJ COOBITUSMU: NIEpeEceueHue, 00bEIUHEHUE, TIPOTUBOIIOIOKHbBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ciI0KeHUsS BEPOSTHOCTEH.

VYcil0BHas BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepuMmenTta. dopmyia nonHoi BeposTHOcTU. HezaBucumblie cOOBITHSL.

KoMOunatopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronpHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycrnexa. Cepus
HE3aBUCHMBIX UCTIBITAHUN bepHyuin.

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

11 KIIACC

YucnoBele  XapaKTEpUCTUKW  CIyYaWHBIX BEJNMYHMH: MaTEMaTHYECKOE
OKMJIAHUE, IHUCIIEPCHS W CTAHIAPTHOE OTKJIOHEeHWe. lIpumepsl mnpuMeHeHUs
MaTeMaTUYECKOTO OXKUIAHUS, B TOM YHUCIE B 3aJa4aX M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOUN BenuuyuHbl. MaTemMaTtuyeckoe
OKMJAHUE CYMMBI CIy4aHBbIX BEJIMYMH. MaremMaTu4eckoe OXUAaHue |
JUCTIEPCHUsi TEOMETPUYECKOTO U OUHOMHMAIIBHOTO pacpe/IeIeHUH.

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

[Ipumepsl HENpephIBHBIX ClOydYauHbIX BeauuyuH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1adn, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
O HOPMAJIbHOM pacCIpeeICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHWCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

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 KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
c(OpPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, pelIeHnH, paccyXIEHNN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 06e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U

OTJbIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JAEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYICCKUX MPOIIECCOB HA COCTOSIHME IMPUPOTHONW M COITUATBHOMN
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTalloB €&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHJIN3ALMHW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM TIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCILCKYIO JICITCILHOCTD
WHIVBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeaMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMbI YYEOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oelicmeus, — obecnevusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJHCAowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAecTBu:

e BBIABIISITh U XapaKTEPU30BATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpEeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpUHUMATH, (opMymupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MAaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

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 pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaumeii:

e BBIABISATH JACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHNIO, IPEACTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VHuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIIpUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU 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€ 00CYKIEHHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON 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 popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,;
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1EIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, paclpeAeaTh BUAbI pabOT, 10roBapUBaThCs, 00CYKIATh MPOLIECC
U pe3yJibTar paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIAITh IJIaH, JITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHuss MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



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

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMHM:  cpefHee  apu(pMETHYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (3JIEMEHTApPHBIM HMCXOJ) CIy4alHOI'O OIBITA;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOJUTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEPECEUEHHE M OOBEIUHEHUE
JAHHBIX  COOBITHM, COOBITHE, TMPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCs AuarpaMMamMu Jilsiepa U GpOpMyJIoN CIIOKEHUS BEPOSATHOCTEN MpHU
pelIeHuN 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUJia YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OMbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS NPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATUSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUN J10 IEPBOTO yCIeXa; HaXOJIUTh BEPOSATHOCTU COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMmMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupenesIeHUIO I C TIOMOIIBIO JUarpaMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWUTH
MaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PacIpeIeIICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| [IpencraBiaeHue JaHHBIX U ONKUCATEIbHAS 4 bubmuorexa [JOK
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
YcnoBHast BEPOSITHOCTD, AEPEBO
4 CIIy4alHOTO (I:HBITa ¢o I\I/I[ ia IIOJTHOU 6 bubnnorexa LOK
i » DOPMY § hitps:/m.eds00.ru/e0b7bO0f1
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 CryuyaliHble BEIIMYUHEI U pACIIPEAEICHUS 6 bubnmnorexa [IOK
i pactipea https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [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 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie 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 3 0 3 1
AKOH DOTIBIIIX HUCET https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMAILHOC 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 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
| [IpencraBieHue JaHHBIX C | Bu6mumoteka [JOK
MTOMOIIIbIO TAOJIUII U JTUArPaMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIee U
2 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubmorexa [IOK
> PASMAX, https://m.edsoo.ru/dd00738d
TUCTICPCHSl, CTAHAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIee U
3 HaWMEHbIIIEE 3HAYCHHS, pa3Max 1 bubmorexa HOK
> PASMAX, https://m.edsoo.ru/98645f6¢
TUCTICPCHS, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIpIIee U
4 HauMEHbBIIIee 3HAYCHUS, pa3Max 1 bubmorexa HOK
P ’ https://m.edsoo.ru/7¢9033a8
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CirydaiiHble SKCIIEpUMEHTHI
. bubmuoreka [{OK
5 (OMBITHI) U CITy4aiiHbIE COOBITHUS. 1
https://m.edsoo.ru/347c1b78
DnemeHTapHbIe COOBITUSI (MCXObI)
. bubnuoreka [{OK
6 BeposiTHOCTB cityyaltHOTO COOBITHSI. 1

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




BeposTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSMU

BeposiTHOCTB CitydaitHOTO COOBITHSI.

bubnunoreka LIOK

7
[IpakTrueckas pabota https://m.edsoo.ru/Se8fa94a
Onepanuu Haa COOBITHSIMHU:

g nepeceueHmne, 00beTMHEHNE Bu6mumotexa [JOK
COOBITHH, TIPOTHUBOITOJIOKHBIC https://m.edso0.ru/221c622b
coOpITUA. JlnarpamMmsl Ditnepa
Omneparuu HaJ COOBITHAMU:

9 nepeceyeHue, 00beAMHEHNE Bbu6mmoteka [JOK
COOBITHIA, TPOTUBOTIOIOKHBIC https://m.edsoo.ru/cc10cle2
coObITuA. JlnarpamMmsl Ditnepa

10 dopMyia CIOXKEHHUST BEPOSITHOCTEH bubmorexa HOK

Py P https://m.edsoo.ru/3057365d
VYcioBHas BEpOSATHOCTb.
11 YMHOkKEHUE BeposATHOCTEN. JlepeBo bubnmorexa OK
. P F AP https://m.edsoo.ru/9a408d25
CIIy4allHOTO HKCIIEpPUMEHTA
VYcioBHas BEpOSATHOCTb.
12 YMHOkKEeHUE BeposATHOCTEN. JlepeBo bubmmorexa LHOK
. P e https://m.edsoo.ru/ble76d3a
CIIy4alfHOTO IKCIIEPUMEHTA
VYcnoBHast BEpOSITHOCT.
13 YMHO)KeHue BeposiTHOCTEN. [epeBo bubnmorexa [IOK
. P e https://m.edsoo.ru/47tb6bl1 1
CITy4aifHOTO IKCIIEPUMEHTA
14 dopmyJia MOJIHON BEPOATHOCTH bubmorexa LOK
pMY. P https://m.edsoo.ru/1594 1bec
. bubnmnorexa [JOK
15 dopMyna MOTHON BEPOATHOCTH 1

https://m.edsoo.ru/a9ec13c8




16 dopmyJia MOJTHON BEPOATHOCTH. bubnmnoreka HOK
HezaBucumebie coObITHS https://m.edsoo.ru/e3ddSac9
bubnmnoreka HOK
17 Konmporbiiast padora https://m.edsoc%.lru/29dc6cb9
18 Komb6unaropHoe npaBuio bubnmoreka [JOK
YMHOXEHUA https://m.eds00.ru/2270cf70
Bbu6muoteka [JOK
19 Hepecranoskn 1 daxTopuan https://m.edsofru/d58066d1
20 Yucno coueranuii bubmmorexa [TOK
https://m.edsoo.ru/7904dfb0
)1 Tpeyronbuuk Ilackana. @opmyna Bbu6motreka [JOK
6unoma Herotona https://m.edsoo.ru/fa47998f
bunapHsbIii ClIy4alHBIN OIBIT
UCIIBITAaHUE), YCIIEX U H ya.
22 ;ICSaBI/ICHML)I;};;:CIbeTaHI:Z.Ilée;I/I}I bubmorexa LIOK
. https://m.edsoo.ru/2e12368
HE3aBUCHUMBIX UCTIBITAHUN J10
IIEpPBOTO ycIrexa
3 Cepus HE3aBUCUMBIX HUCTIBITAHUM bubmuorexa [IOK
bepnymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
24 [IpakTuueckas pabora c bubmuoreka [IOK
HCIIOIE30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabsnI
. bubnmoreka [JOK
25 Cotysaiitas BeTHHH https://m.edsoclfru/639be9aa
26 Pacnipenienenuie BeposITHOCTEM. bubmuoreka [JOK
Jwnarpamma pacnpeneseHus https://m.edsoo.ru/6dc7{f39
27 CymMa 1 npou3BecHHE bubmuoreka [JOK




CJ'Iy‘IEIfIHBIX BCIIMYHH

CymMma 1 npousBeicHHE

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

28 1
CIIy4YaHBIX BEJIMYHH https://m.edsoo.ru/c2757cc3
ITpuMepsl pactpeieaeHuii, B TOM
29 ‘-II/II)CJIC fem\f:eT Plzq:cxoe Hu 1 bubmmorexa LOK
P https:/m.edso0.ru/91e08061
OMHOMHUAIIBHOE
IIpumepsnl pactipeneaeHUNA, B TOM
30 qlfcne II‘)GOI\I/I)CT PII)qf:[cxoe H 1 bubmmorexa LOK
p https://m.edsoo.ru/5afffO5f
OMHOMHUAIILHOE
31 [ToBTOpEeHME, 0000IIEHNE U 1 bubnunoreka LIOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0600IIEHNE 1 | Bbu6moreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/e01a3dc4
bubmuoreka [IOK
33 n o 1
TOTOBAs KOHTPOIbHAA paboTa https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0600IIEHNE U | bu6nunorexa LIOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1ddcaSe0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoxa Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3alus 3HaHuH.
1 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmaorexa LIOK
yaal M BeP hitps://m.edsoo.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIBITAHUN
[ToBTOpenue, 06001ICHNE,
cUCcTeMaTU3alus 3HaHUH.
2 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmmorexa LIOK
yi . . p https://m.edsoo.ru/a573a292
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIBITAHUN
[ToBTOpenue, o6odIIEHKE,
cUCTeMaTU3alus 3HaHUH.
3 CnyJaliHBI€ OIIBITEI U BEPOSITHOCTH 1 bubmaorexa [IOK
i . . p https://m.edsoo.ru/07a5e861
Ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[ToBTOpenue, o6odIIEHKE,
cUCTeMaTu3alus 3HaHUH.
4 CnyJaliHbBI€ OIBITEI U BEPOSITHOCTH 1 bubmorexa LHOK
yaal 1 Bep hitps://m.eds00.ru/32bc29bf
CIIy4aifHbIX coObITHI. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[Ipumeps! IpUMEHEHNs
bu6mmoreka [IOK
5 MaTEMAaTHYECKOTO OKUIaHHUS 1
https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, T0TEpES)




MatemaTtuueckoe OXHNJaHUC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefe9e
MaremaTuyeckoe OKuJIaHue
7 T€OMETPUUYECKOr0 1 bubmoreia HOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeaeICHUN
MaremaTuueckoe 0KUaaHue
8 reOMEeTPHUYECKOro U bubmoreia HOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBHOTO pacIpeae/ICHUN
9 Jucnepcus u ctanaapTHOE bubnuoreka [IOK
OTKJIOHEHUE https://m.edsoo.ru/bec67f76
10 Jlucrniepcust U CTaHIapTHOE bubnnoreka [JOK
OTKJIOHCHUE https://m.edsoo.ru/bf78aad6
1 Jucniepcuu reOMETPUYECKOro U bubnuorexa [JOK
OMHOMUAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuyeckas pabora c
12 WCTIOJIb30BAaHUEM DJIEKTPOHHBIX bubmmorexa [OK
p https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aKoH OOJIBIITUX YUCEN. bubmuorexa [JOK
Br160pouHbIii METOT MCCIIeIOBaHUIA https://m.edsoo.ru/94ddc34a
14 3aKkoH OOJIBIIMX YHUCel. bubnnoreka [JOK
Br160pouHBIii METOT MCCIIeIOBAHUIA https://m.edsoo.ru/cf23b369
[IpakTuueckas pabora c
15 WCIIOJIb30BAHUEM DJICKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0IHIL
bubmuorexa [JOK
16 Hrorosast koHTpOIBHAS paboTa
TOTOBad ROHTPOILHAL pabot https://m.edsoo.ru/7e379f8f
17 [TprMepsl HEMPEPHIBHBIX bubnuorexa [IOK

CIIy4alHbIX BeJIMYMH. QyHKIUA

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




IUIOTHOCTHU PacIpeieeHus.
PaBHOMEpHOE paciipeneneHue u ero
CBOMCTBA

[Tpumepsl HENMPEePHIBHBIX
CIIyYalHBIX BeIMYUH. OyHKIMS

bu6mmoreka [IOK

18 IJIOTHOCTHU pacipeiesicHus.
Pactipen https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeiesieHue U ero
CBOMCTBA
3ajauu, TPUBOISAIINE K
19 HOPMAJIbHOMY pacrpe/IesIeHHUIO. bubmuorexa [JOK
@OyHKIHUS IUNIOTHOCTU U CBOMCTBA https://m.eds00.ru/97¢19£59
HOPMAaJILHOTO pacipeiesieHus
[IpakTrueckas padora ¢
bu6mmoreka [IOK
20 HCITOJIb30BaHHUEM IJICKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
TadJIMUIL
[ToBTOpenue, o6obIIeHNE 1
N bubnuotexa [JOK
21 CHCTEMaTH3alMs 3HAHUH.
https://m.edsoo.ru/72953f4c
OrnucarenbHas CTaTUCTHKA
[ToBTOpenue, o6obIIeHNE 1
N bubmuorexa [JOK
22 CHCTEMaTH3alMs 3HAHUH.
https://m.edsoo.ru/b699ad0c
OmnmcaTenbHas CTaTUCTHKA
[ToBTOpenue, 060061IIeHUE U
3 crucrtemMaTu3anus 3HaHui. OTBITHI ¢ bubmuorexa [JOK
PaBHOBO3MOXXHBIMU https://m.edsoo.ru/3fcbact9
3JIEMEHTAPHBIMUA COOBITUSIMHU
[ToBTOpeHnue, 0600IIeHNE U
24 cucreMaTtu3anus 3HaHui. OTbITHI C bubnmoreka [JOK

PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMHU

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




25

[ToBTOpEHME, 0000IIICHUE U
crucTeMaTu3alurs 3HaHH.
Brrunciienue BeposiTHOCTEM
COOBITHIA ¢ IPUMEHEHUEM POPMYIT U
rpaduuecKux METOI0B
(xoopauHaTHas NpsAMas, AepeBo,
nuarpamma Jusepa)

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

26

27

28

[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHH.
Brrunciienue BeposiTHOCTEM
COOBITHIA ¢ IpUMEHEeHHEM HOopMyIT U
rpaduuecKux MEeTo0B
(koopauHaTHAs MpsAMas, AepeBo,
nuarpamma Ditniepa)

[ToBTOpenue, 0600MICHNE 1
CUCTeMaTH3allHsl 3HAaHHH.
Brraucnenue BepostHocTel
cOOBITHH ¢ pUMeHeHHneM GopMyIl U
rpau4ecKux METOI0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3anus 3HaHUi.
Brruucnenue BepostHocTel
cOOBITHI ¢ TpUMEHEHUEM opMyIT U
rpaduyecKux MeTo0B
(koopauHaTHas mpsiMas, 1epeBo,
auarpamma Jusepa)

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

bu6mmoreka [IOK
https://m.edsoo.ru/5964{277

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

29

[ToBTOpeHnue, 06061IeHNE U

bu6mmoreka [JOK




CHCTEMAaTH3alLMsl 3HaHUH. https://m.edsoo.ru/00b2efb3
Crny4daiiHble BETUYUHBI U
pacripeaesieHus
[ToBTOpEHME, 0000IICHUE 1

30 CHCTEeMAaTH3alMsl 3HaHUH. 1 bubmuorexa [JOK
CiyyaliHble BEJIMYMHBI U https://m.edsoo.ru/1cc2df8f
pacripeesieHus
[ToBTOpEHME, 0000IICHUE 1

31 CcHUCTeMaTH3alys 3HaHH. 1 bu6mmoreka [IOK
MareMaTu4ecKkoe OKUJaHne https://m.edsoo.ru/aeal 298¢
CIy4yallHO! BEJIUYHHBI
[ToBTOpeHnue, 0600IICHNE 1

1 CHUCTEeMaTH3alrs 3HaHU. 1 bu6mmoreka [IOK
Maremarnueckoe oXHIaHUE https://m.edsoo.ru/640a8ebf
CIy4yallHOM BEJIUYHHBI

bu6mmoreka [IOK

33 HToroBast KOHTpoONbHAs paboTa 1 hitps//m.cdsoo.rw/0fd6d597

34 [ToBTOpenue, o6o0IIEeHNE U | bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5006273¢e

OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTarh U CTPOUTH TAOJUIIBI U JUATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(l)MeTI/I‘leCKOC, MCAHUaHa,
HaI/I60JII)IHee, HaMMCHBIICC 3HAYCHUC, pa3dMax MaCCUBa YHUCIOBBIX

JaHHBIX

6.3

OmnepupoBaTh TOHATHUSAMH: CIy4alHBIH OKCHEPUMEHT (ONBIT) W
cilydaifHOe COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ)
CIy4ailHOr0  ONbITA;  HAXOAUTH  BEPOSTHOCTH B  OMNBITAX  C
PaBHOBO3MOKHBIMU CHy‘IafIHBIMH COGI)ITI/UIMI/I, HaxXOJuThb W CPaBHUBATH

BCPOATHOCTHU COOBLITHH B HU3YUCHHBIX CJ'Iy‘IEIfIHHX OKCIICPUMCHTAaxX

6.4

6.5

6.6

6.7

6.8

11 KUIACC

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAMHEHUE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCA  JIUarpaMMamMu  OJinepa ©u  GOpMYyIOH  CIIOXKEHHUS

BEPOSTHOCTEN MPH PELICHUHN 3314

OnepupoBaTh MOHATHUAMHU: YCJIOBHas BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO J€PEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIICHUH 3a]a4
OnepupoBaTh MOHATHSMM: UCIIBITAHUE, HE3ABUCUMBIE MCIBITAHUS, CEPUS
UCIBITaHUH, yCIIeX U HeyJaua; HaXOAUTb BEPOSATHOCTU COOBITUH B CEpUU
HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIEXa, HAaXOAUTh BEPOSTHOCTU
COOBITHI B cepuM UcTibITaHul bepHysn

OnepupoBarh MOHATUAMM: CIydallHas BEJIWYMHA, pacHpeiescHue

BCPOHTHOCTCﬁ, AuarpaMma pacrupeCaciICHUA



Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOSTHOCTEHN U CTATHUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUM CIIy4YalHOM  BEJIMYHUHBI 10
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AMArpaMM
OnepupoBarh TMOHSITHEM MaTEMaTHYECKOTO OXXHJIAHHS, MPUBOJIUTH
- NpUMEpPbl  TOrO, Kak MPUMEHsSEeTCS MaTeMaTU4YecKoe OXHJaHue
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXXHJIAHHE I10
JTAHHOMY paclpe/IesIeHUIO
53 Nwmets npeacTaBiieHne o0 3aK0HE OOJBIINX YHCENT
54 Nwmets npeacTaBiieHrne 0 HOpMaabHOM pacnpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsiemMblii 31eMeHT cOepPKAHUSA
Kon
6 Teopust BeposTHOCTEN U CTaTUCTHKA
[IpeacraBnenne ndaHHBIX C MOMOHIbIO Tabimuun u  guarpamMm. CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoJsiplliee W HaMMEHbIlIEe 3HAYCHUS, pa3Max,
JUCIEPCUsl U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyuaiiHble SKCHEpUMEHTHl (ONBITBI) U CIy4yallHble COOBITUS. OJIEMEHTapHbIE
coObiTusa (Ucxonbl). BeposiTHOCTh cimyuaiiHOro coObITHA. bin3ocTh 4YacTOTh U
6.2 BEPOATHOCTH cOObITUH. CiydaiiHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObITUAMHU.  BeposiTHOCTM  CcOOBITUH B OMBITaX €  PaBHOBO3MOXKHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuy Hajx COOBITUSMU: I€peceueHue, OOBEAUHEHHE, IMPOTUBOIIOJIOKHbBIE
' coObITus. uarpammel Ditnepa. @opmyrna cioxkeHUs: BEpOSTHOCTEN
6.4 VYcnoBHass BEpOSATHOCTb. YMHOMXKEHHE BeposTHOCTEH. JlepeBo  ciaydyailHOTO
. skcniepuMmenTa. Dopmyna nosHo# BeposiTHocTH. HesaBucruMbie COObITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa
bunapHblii cnyyaliHeli ONBIT (WCHBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucneltanns. Cepusi HE3aBUCHUMBIX HCHBITaHUM 10 TniepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(narpamma pacmpeeineHusl.
' ITpumeps! pactipesienieHni, B TOM YHCIIe TeOMETpUUECKOe U OMHOMMAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposTHOCTEN U CTaTUCTHKA
5.1 UucnoBble XapakTEPUCTUKU CIIy4allHbIX BEJIMYMH: MAaTEMaTHYECKOE OXKUIAHME,



JUCTIepCUsl U CTaHAApTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUsT MaTeMaTUYeCKOTo
OXXHMJIaHMs, B TOM YHCIE B 3aJa4ax U3 IMOBCEJHEBHOM >XM3HU. MaTemaTuueckoe
OXXuJaHue OWHApHOW CiydyallHOHN BeNIWYMHBL. MaTemaTudeckoe OXKHIaHUE CyMMBbI
CIy4alHBIX BEJIMYMH. MaTeMaTH4eckoe OXKUJAHUE U JUCIIEPCUS T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipe/ielIeHH

5.2

5.3

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u obiiecTBe. BbiOOpouHbIi
METOJI UCCIIEIOBAHUN
IIpuMepsl  HeNpepbIBHBIX  CIy4alHBIX BelIMYHMH. IloHsATHE O IUIOTHOCTH

pacnpezeneHus. 3agaun, MPUBOIALINE K HOpMAIbHOMY pacnpezenenuto. [lonstue o

HOPMAaJIbHOM pacmpeieJICHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BrnaneHne MeTomaMu JI0Ka3aTeNbCTB, aJlrOPUTMaMHU PpEIICHUS 3ajad;
yMeHue (GOpMYJIHpPOBATH W OINEPUPOBATH TIOHATHSAMH: OIpEACICHHE,
aKCMOMa, TeopeMa, CIEJICTBUE, CBOWCTBO, TPU3HAK, JIOKA3aTEIbCTBO,
paBHOCHIIbHBIC (POPMYIMPOBKH; TPUMEHSTh HX; YMEHHE (OPMYJINPOBATH
oOpaTHOE W TPOTHBOIIOJIOKHOE YTBEPKICHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIIPHUMEPHI, HCIIOJIB30BAaTh METO/ MaTeMaTHYECKOU HHAYKIWH;
MMPOBOAWTDL AOKA3aTCIIbHBIC PACCYXIACHUA IPHU PCHICHUU 3ada4, OLCHUBATDH
JOTUYECKYI0  IPAaBUIBHOCTb  PACCYXKACHWM; YMEHHE  ONEPUPOBATH
MOHSATUSIMH: MHOXECTBO, ITOJIMHOKECTBO, OIEpallMy Haj MHOXXECTBAMH,
YMEHHUE HCIOJb30BaTh TEOPETUKO-MHOXKECTBCHHBIN amnmapar JJisi OIUCAHUs
peabHBIX MPOIECCOB M SBJICHUW M NMPHU PEUICHUU 3a/1a4y, B TOM YHUCIIC W3
JIPYruX Y4YeOHBIX NPEIMETOB; YMEHHE OIEPHPOBATH TMOHATHUAMH: Tpad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha TUIOCKOCTH, YMCHHE 3a/laBaTh U
ONHUCHIBAaTh Tpadbl Pa3IMYHBIMH CIIOCO0AMHM; HCIIOJIB30BaTh Tpadbl MPH
pelICHUH 33129

YMeHue onepupoBaTh MOHATHSMU: HATypallbHOE 4YHCIIO, LEN0e YHCIIO,
CTENEHb C LIEJBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOW CTENEHU, CTENEHb C
palMOHATIBLHBIM TOKA3aTeNeM, CTENEeHb C JCHCTBUTEIbHBIM IOKA3aTeleM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO 4YHCIA,
OCTaTOK [0 MOJYNI0, palMOHAIBLHOE YHCJIO, HPPALMOHAIBHOE YHUCIIO,
MHO’KECTBA HATypaJIbHbIX, LI€JIbIX, PALlMOHAIIBHBIX, JEMCTBUTEIbHBIX YHUCEN,
YMEHHE HCIONb30BaTh MPU3HAKH JETUMOCTH, HAMMEHBIIMHA OOIui
JenuTeNh W HauMeHbIlee ofIlee KpaTtHoe, auroput™M EBkiamna npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMM TO3UIMOHHBIMH CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHHUE 3HAUYEHUH U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palMOHANBHBIX  BBIPAXKEHHMM;  yMEHUE  ONEpPUPOBaTh  IOHITUIMHU:
NOCJIEI0BATENIBHOCTh, apU(pMETHYecKas MpOrpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarolasi TeOMETpHUYecKas IpOrpeccus;
YMEHHE 3aJaBaTh IOCIEJOBATENBHOCTH, B TOM UHUCIE C IOMOUIBIO
PEKYpPpPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATHSIMU: KOMIUIEKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE UHMCJA, MOIYyJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opmMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUEecKass M  anreOpanyeckas); YMETb
MPOU3BOIUTH apUPMETHYECKUe JeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;




MNPUBOAUTE MPUMCPBI HUCIIOJIB30BaAHUSA KOMIUJICKCHBIX YHCCII; ONCPUPOBATH
MOHATUSAMU:  MaTtpuma 2x2  u  3%X3,  onpenenuTeslb  MaTpUIbL,
TEOMETPUUECKUN CMBICT ONpeAeTUTeNs

YMeHHe OonepupoBarh IOHATHUAMM: PpalMOHAIbHBIE, HPPALMOHAIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapu(PMHUECKUE, TPUTOHOMETPHUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSIMU:
TOKAECTBO, TOXIAECTBEHHOE IpeoOpa3oBaHME, YPaBHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCUJIBHOCTb ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pellaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMEeTPOM; IPUMEHATh YPABHECHHUsI, HEPABEHCTBA, UX CHUCTEMBbI
JUI PELICHHsT MaTeMaTHYeCKUX 3ajad M 3aJad M3 paziIuyHbIX objacteit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBaTh HOHATHAMM: (QYHKIMS, YETHOCTh (DYHKIIMH,
HEPUOJIMYHOCT (PYHKIUHM, OrPAaHMYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HauOOJbIIee W HAMMEHbIICe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKe, HeNpepbiBHAS (DYHKIHMS, acCUMOTOTHI rpaduka
(GyHKIMM, TiepBas U BTOpas NMPOM3BOAHAS (PYHKLIHMH, T€OMETPUUYECKUN U
¢u3nyecKuil  CMBICI IPOU3BOJHOW, THepBOOOpa3Has, OMNPECIIEHHBIN
UHTErpajl; YMEHHME HaXOJIUThb AacUMOTOTHl rpaduka (YHKLUHUU; YMEHUE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO U KOMIIO3ULINU
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTelbHOM K rpaguKy (GQyHKLIUU; yMEHUE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKLIMH; yMEHHUE HCIIOJIb30BaTh
HOPOM3BOJHYIO JUISL MCCIeloBaHUA (DYHKIMM, HaXxOQUTh HaumOONbLIME U
HauMEHbIINE 3HAa4eHMUs] (YHKIUH; CTPOUTHh TpapuKh MHOTOUJIEHOB C
UCIIOJIb30BAaHMEM  amlmapaTa MaTeMaTHYeCKOro aHalu3a; IMpPUMEHSTh
IIPOU3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYLIero pelIeHUs B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJWUTh
IUIOIAAM U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOro MOJEIUPOBaHUs C MOMOIIBI0 U depeHInaTbHbIX
YpaBHEHUN

YMeHue onepupoBarh HNOHATUSAMU: rpa@uK QyHKUMH, oOpaTHas QyHKUHS,
KOMIO3UIMSA (QYHKUMM, JHUHEWHas GQYHKIUSA, KBaapaTH4Has (yHKIUS,
pauuoHaimbHas (YHKLUSA, CTelneHHas (YHKIUS, TPUTOHOMETPHUECKHUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKLUH, IOKa3aTelbHas U
jgorapupmuueckas (GyHKIHUU; YMEHHE CTPOUTh TpauKH H3Yy4EHHBIX
(GyHKLUH, BBITOIHATH NMpeoOpa3oBaHus IpapuKoB (GYHKIMHA, UCIIOIb30BaTh
rpaduKy UIS W3YYCHHUsS MPOILECCOB M 3aBUCHMOCTEH, NIPU pPEIICHUH 3a7ad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aad W3 PEaJbHON KHU3HH, BBIPAKAThH
dopMyTaMH 3aBHCHMOCTH MEXIY BEITHYWHAMH, HCIIOJIE30BaTh CBOWCTBA M
rpaduxku QyHKUMH A7 pelleHusl ypaBHEHUH, HEpPaBeHCTB U 3ajad C
napamMeTpamMM; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
peleHnii ypaBHEeHUH, HEPABEHCTB U UX CUCTEM



YMeHue pelmiath TEKCTOBbIE 3a/lauyd pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB M
yCIIyT, HAJOTH, 3a/ladydl U3 O0JAacTU YIpaBICHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBbl IO YCIOBHUIO 3aJaud, HCCIIEJOBATh IOJIYYEHHOE pEUIeHHE U
OLICHUBATh MPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOICITUPOBAThH
pealibHbIE CHUTYallUM Ha s3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/1a4H, UCCIEI0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MCHOJb30BAaHUEM  ammapara  ainreopsl,
MHTEPIIPETUPOBATH [1OJTYUEHHBIN pe3ysbTar

YMeHue omepupoBaTh MOHATHUAMHU: CpeHee apu(pMeTHdecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIEE 3HAYCHUs, pa3Max, JUCIEpPCUs, CTaHJIApTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TIPEACTABICHHYIO B TAaOMUIAX, HAa AWarpammax, rpadmukax,
OTPaXKAIOIYI0 CBOMCTBA PEAIBHBIX INPOLIECCOB U SBIICHUM; NPEACTABIATh
UHPOpPMALIMI0O C TOMOIIBIO TAaONMIl M  JAMarpamMM; HCCIEI0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHCIE C IPUMEHEHHEM TIpaduuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJACTB; IpaUuecKu UCCle10BaTh COBMECTHbBIE
HaOJII0IEHUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IOHATHAMM: CIy4alHBId ONBIT U CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOTrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTb C MHCIOJIb30BAaHUEM TIpaUYEeCKHX METOJI0B; IPUMEHSAThH
(GOopMyNbl CIIOKEHUS M YMHOXEHHS BepoATHOCTEeH, (opMylly MOIHOM
BEpOSATHOCTH, (popmyny bepHyin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peajbHBIX COOBITHM; yMEHHE OINEpPUPOBATh
NOHATUSIMM:  CIy4yailHass BeJNMYMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTUYeCKOe OXKHJaHue, JUCHEepCHs U CTaHJapTHOE OTKJIOHEHHUE
CIIy4alHOH  BeJIMYMHBI, (YHKUMHM  pacrpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOIO U HOPMAJIBHOIO paclpeAciiCeHu; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCIpElCNICHUN I pelIeHMs 3a/1ad;
3HAKOMCTBO C TOHSATHSAMHU: 3aKOH OOJIBIIMX YHCEI, METO/bl BBIOOPOYHBIX
UCCIIEIOBaHUI; YMEHUE PUBOIUTH IPUMEPHI IPOSIBIECHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEpUpOBAThH
MNOHATUSIMM:  COYETAHUE, [IEPECTaHOBKA, YMCIO COYETAaHUH, YHUCIIO
nepecTaHoBoK; OuHOM HblOTOHA; yMmMeHHME NpPUMEHSTh KOMOWHATOPHBIE
GbakThl W pacCcyXIeHus s pelleHus 3aJay; OLEHUBAaTh BEPOSITHOCTH
pearbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOITYYEHHBIN pe3ysbTar

YMeHnE OICpHUpoOBaATH IIOHATUAMMU: TOYKa, npsamas, IIIIOCKOCTBD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIJa, IUIOCKUI yroJ, IBYIpPaHHbBIN
YTOJI, TPEXTPAHHBIN yroj, CKPEIIUBAIOIIMECS MPAMbIC, MapaUIEIbHOCTh U
NEPHEHANKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YIOJl MEXKY MPSAMBIMHU, YrOJl
MEXAY NPSMOU U IJIOCKOCTBIO, YIOJ MEXAY IJIOCKOCTSAMHU, PACCTOSHUE OT
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TOYKH JI0 IUIOCKOCTH, PACCTOSIHHUE MEXKIY NPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPHU PEIICHUU 3a/ad H3YYCHHbIE
GbakThl U TeOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPY’KAIOIIeT0 MHpa; CTPOUTh MAaTeMaTH4YEeCKHE MOJENU C TOMOIIbIO
FEOMETPUUYECKUX TMOHSATHM W BEJIUYMH, pelIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CE€YEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnesa, mnpusMma, nupamuaa, ¢Gurypa u IOBEPXHOCTh
BpallleHus, LWIMHAP, KOHYC, mmap, cdepa, miomans cdepsl, MIOMAIL
MOBEPXHOCTU THMPaMHJIbI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMuabl, IPU3MBbl, LHIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHUsS KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; YyMEHHE CTPOUTh CEUeHHUE
MHOTOTPaHHHUKA, HM300pa)kKaTh MHOTOTPAHHUKH, (UTYpPHl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUsI, B TOM UYUCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTHh CBOMCTBAa T'€OMETPHUUYECKUX (HUTYp, CaMOCTOATEIHHO
dbopMynupoBaTh OIpeneacHus] U3y4aeMbiX (UTyp, BBIIBUTaTh THIIOTE3HI O
CBOWMCTBAaX M TMpPHU3HAKAX TIEOMETPUYECKUX (Uryp, 0OOCHOBHIBATHHIIM
OmpoBepraTh MX; YMEHHE TPOBOAWTH KiIacCHPUKamuioo ¢GUryp Imo
pa3IUYHBIM IPU3HAKAM, BBIIIOJHATH HEOOXOJUMbIE JIOIOJHUTENIbHbIE
MIOCTPOCHUS

11

YMeHue  onepupoBaThb ~ NOHATUSMM:  JBMXKEHME B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpeHOC, CUMMCTPHA Ha IIJIOCKOCTU W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe M0100Us, TNOJOOHBIE (UIYPBI; YMEHUE
pacno3HaBaTh paBHbIE U TMOAOOHBIE (DUTYpBl, B TOM 4HCIE B IMPUPOJE,
UCKYCCTBE, apXUTEKType; MCIOIb30BaTh F'€OMETPUUECKUE OTHOLIEHUS TPHU
pEIIEHNN 3a]a4d; HaXOOUTb TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
I0IaAb, 00BEM) IPU PELLICHUHN 33Ja4 U3 JPYTUX y4EOHBIX MPEIMETOB U U3
peasbHOM >KM3HU; YMEHHUE BBIYMCIISATh T€OMETPUUYECKHE BEIHMUMHBI (JIIHHA,
yroj, IMioags, 00BEM, IUIOMIAJb MOBEPXHOCTH), UCHOJb3Yd H3yueHHbIE
q)OpMy.]'IBI H MCTOABLI, B TOM 4YHCIIC: IJIONIaAb IOBCPXHOCTH IHPAMHIBI,
OpU3MBbl, KOHyca, LMIUHApa, Iulomaas cdepsl; 00béM  KyOa,
[PSAMOYTOJIBHOTO  HapajulesenuIieqa, MNUpaMuabl, TPU3MBL, LUIAHIPA,
KOHYCa, Iapa; yMEeHUE HaXOUTh OTHOIIIEHHE 00BEMOB MTOJOOHBIX (hHUTYp

12

YMeHue onepupoBarh MOHATUSAMU: NPSAMOYTOJbHAsE CUCTEMa KOOPAMHAT,
BEKTOP, KOOPIAWHATBHI TOYKH, KOOPJMHATBHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha YHCIO, pa3JIoKEHHWE BeKTopa Mo 0Oas3ucy,
CKaJISIPHOE TPOM3BEJCHUE, BEKTOPHOE NPOM3BEACHUE, VYIOJd MEKIY
BEKTOpPaMH; YMEHUE HCIOJIb30BaTh BEKTOPHBIN M KOOPJAUHATHBIN METOJ JIsl
pellIeHUs] TEOMETPUUYECKUX 3a1a4 U 33/1a4 APYTUX YIeOHBIX PEIMETOB

13

YMeHnE BBI6I/IpaTI) HO}IXO}IHIHI/Iﬁ MCTOJ AJId pCHICHUSA 3aJja4yr; IMOHUMAaHUC




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJICHUH; YMEHHE pAaclo3HaBaTh TMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MATEeMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HENbIX YHCEel
12 Panmonanbupie  ywucna. OOBIKHOBEHHBIE M JECSATUYHBIE JIPOOH, TMPOLIEHTHI,
OCCKOHEUYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenenb ¢ nensiM nokasarenem. CTeneHb ¢ palMOHAIbHBIM IOKa3areneM. CBoiicTBa
' CTEIEeH
L5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, AapKKOCHHYC,
apKTaHIe€HC YHCIOBOIO apryMeHTa
1.6 = Jlorapudm uncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MBEI
JelicTBuTenpHble yncaa. ApupMeTHdeckue onepanuu ¢ JeHCTBUTENbHBIMU YUCIAMH.
1.7 | IlpubnnxEHHbIE BBIYMCICHUS, IPAaBUIA OKPYIJICHUs, IPUKUAKA U OLEHKAa pe3yJsibTaTa
BBIYHCIICHUI
1.8  IIpeobpazoBanue BeIpaxKeHUN
1.9 = KommiekcHble uncia
2 YpaBHEHHUs U HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4 Tloka3arenbHble U JOrapu(pMUyecKre ypaBHEHUs
2.5  Lemnsie u npoOHO-paliMOHATILHBIE HEPABEHCTBA
2.6 = HUppaumnoHanbHbIE HEPABEHCTBA
2.7 = Tloka3arenbHble U JorapuMHUUECKHE HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEeHCTBA
2.9 = Cucrembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10  VpaBHEeHM:, HEpaBEHCTBA U CUCTEMBI C TapaMETPAMHU
2.11  Marpuna cuctemMsl JUHENHBIX ypaBHEHUN. OnpeaenuTens MaTPULIbI
3 OyHKIUHU U TpapUKU
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHxnun. BsaunmHo oOpaTHBIE
' ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepruoguueckue GpyHKINHN
Ob6nacte ompeaeneHuss W MHOXECTBO 3HaueHud ¢yHkuuu. Hynmum  QyHkoum.
3.2  IlpoMexyTKu  3HAKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.

Makcumymbl 1 MUHUMYMBI QyHKIIUU. Hanbomnblee 1 HauMeHblee 3HaueHUEe (PYHKIIMU




Ha IPOMEXYTKE

CrenenHas QyHKIUS C HATypaJdbHBIM U IIEJBIM MoKa3areneM. E€ cBoiicTBam rpaduk.

33 . .
CgoiicTBa 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. AcuMnTOTh TpadukoB GyHKIMA. CBoMcTBAa (DYHKIIHM, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBaTeibHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna cia0XKHBIX IPOIEHTOB
4 Hauana maTtemaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoiHbIE JIEMEHTAPHBIX (PYHKITUI
[IpumeneHne mNPOWM3BOAHON K HUCCIEAOBAaHMIO (YHKIMHA 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, orepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 = BeposTHOCTH
6.3 = KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3~ MHOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIlECHUS
7.5  KoopauHaThl U 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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