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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «BeposTHOCT U cTaTUCTHKA) 6a30BOTO
ypoBHs st oOydaromuxcst 10 —11 xmaccoB pa3padorana Ha ocHOBe DenepanbHOTO
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApTa CPEIHETO O0IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TPeOOBaHUH, TPEABSIBIICMBIX K
MaTeMaTHUeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCHHUCKOTO 00pa30BaHUS.
Peanu3arus mporpammbl 0o0ecriednBaeT OBIAICHUE KIFOYEBHIMA KOMIIETCHIIMSIMH,
COCTaBIISIONIMMH OCHOBY HJISi CaMOpa3BUTHS W HENPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M IT03HABATEIHHOTO Pa3BHTHS
JUYHOCTH 00YyJaroNuXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

VYyebnslii Kypc «BeposiTHOCTh M cTaTUCTHMKa» 0a30BOTO YPOBHS SIBIISETCA
MPOJOJDKEHUEM U PAa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOTO ypOBHS
ocHOBHOI mikonbl. Kypc mpenHasnaueH st (GpopMupoBaHUS y OO0y4aromuxcs
CTaTUCTHYECKON KyJIbTYpbl W TOHMMAaHUS POJIM TEOPUU BEPOSTHOCTEU Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3YYEHMs CIy4alHBIX COOBITHH, BEIMYUH U
npoueccoB. IIpu u3yueHnu kypca oOoramiaroTCs HpPEICTaBICHUS YYalUXCS O
METO/IaX UCCIEAOBAHMS U3MEHUNBOIO MUPA, PA3BUBAETCS IOHUMAHNE 3HAYMMOCTH
U OOIIHOCTHM MaTeMaTHMYECKUX METOJOB IMO3HAHHUA KaK HEOThEMJIEMOW dYacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

ConepxaHue Kypca HampaBJ€HO Ha 3aKpEIICHHE 3HAHWM, MOJYYEHHBIX MpPH
M3YYEHHHU Kypca OCHOBHOM IIKOJbI M HA PA3BUTHE MPEACTABICHUI O CIyYalHBIX
BEJIMUMHAX U B3aUMOCBSA3AX MEXIY HUMH Ha BAXKHBIX IPUMEPAX, CFOXKETHI KOTOPBIX
NOYEPIHYTHI U3 OKPYKAKOLIETO MUpA.

B cooTBeTcTBUM ¢ yKa3aHHBIMU LIEJIIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEN IIKOJIbI Ha 0a30BOM YpPOBHE BbIJICIECHbI
CJIeyIOllMe OCHOBHBIE coOJiepKaTelibHble JMHUU: «CiydallHble COOBITHS U
BEpOSTHOCTHY, «CiTydaiiHbIe BEJIMUUHBI M 3aKOH OOJIBIITNX YUCEID.

BaxHyro dYacth Kypca 3aHMMAaeT M3y4YEHHE TIE€OMETPUYECKOTO U
OMHOMMAJILHOTO paclpeAesIeHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMH —
MOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMMU.

Conepxxanne muHun «CiydaiiHble COOBITHS U BEPOSATHOCTUY» CIYKUT OCHOBOMU
s (GOPMUPOBAHUS TPEICTABICHUNA O PpaCHpeleICHUH BEPOSTHOCTEH MEXIY
3HAYEHUSIMU CITy4alHBIX BEJIMYUH, a TAKXKE 3Ta JIMHHUA HeoOXoauMma Kak 0aza s
U3Yy4YEeHUs 3aKOHA OOJIbIINX YKcell — (PyHJaMEHTaJIbHOTO 3aKOHA, IEUCTBYIOIIETO B
npUpoze U OOUIECTBE U UMEIOIIETO MaTeMaTuyeckyro ¢popmanuzaiuio. CaM 3aKOH



OONBIIMX YHCEN TPEAJIaraeTCsi B O3HAKOMUTEIHbHON (opMe C MUHHUMAIBHBIM
UCIOJIb30BaHUEM MAaTEeMAaTUYECKOTO (opMan3ma.

TeMbl, CBsiI3aHHBIE C  HEOPEPHIBHBIMM  CIy4YalHbIMM  BEJIIMYUHAMH,
aKIIEHTUPYIOT BHHMAaHHME IIKOJbHUKOB Ha ONUCAHUU U U3YYCHUH CIIy4alHBIX
SBJICHUI C MOMOIIbIO HENpPepbIBHbIX (PyHKIUH. OCHOBHOE BHUMAaHUE YJEsETCA
MOKA3aTeIbHOMY M HOPMaJbHOMY pPaCHpeleieHUsAM, MPU 3TOM MPEArnoJiaraercs
03HAKOMUTEIILHOE U3yUeHHE MaTepraia 0e3 10Ka3aTeIbCTB MPUMEHIEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha usyuenune kypca «BepoITHOCTh U CTaTUCTHKA» HA 0a30BOM YPOBHE OTBOJIUTCS
1 yac B HEICNIO B TE€UEHUE KAXIOTO Tojia 00yueHus, Bcero 68 yueOHbIX 4acoB.



COAEPXKXAHHME YYEBHOI'O KYPCA
10 KJTACC

[IpencraBnenne MaHHBIX C TOMOIIBIO Tabmuir u auarpamm. CpemHee
apupMeTHyecKoe, MeauaHa, HauOoJibllleeé W HAaWMEHbIlIee 3HAYEHHUS, pa3Max,
JUCIIEPCHS M CTAHIaPTHOE OTKJIOHEHUE YHUCTIOBBIX HAOOPOB.

CnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHbIe COOBITUSI. DJIEMEHTAPHBIE
coObITust (Mcxombl). BeposSTHOCTH CirydaltHOTO COOBITHSA. BaM30CTh 4YacTOTHl U
BEpOSTHOCTH COOBITHI. CTydaifHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITusiMA.  BeposiTHOCTH  COOBITMII B ONBITAX C  PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Onepatuu HajJ COOBITUSIMU: NepeceyeHue, 00beJUHEHUE, TPOTUBOIIOIO0KHbIE
coowiTus. JInarpammel Ditnepa. DopMyna CiioKeHHs BEPOSTHOCTEN.

YcnoBHas BEPOATHOCTb. Y MHOKEHHE BEPOSATHOCTEW. JlepeBO CilydanlHOro
sKcriepuMenTa. @opMmyiia moiaHou BeposiTHOCTH. HezaBucumbie COOBITHS.

Komb6unaropnoe npaBuno ymHoxkeHus. [lepectaHoBku u ¢akropuan. Yuciao
couetanuil. Tpeyronsauk Ilackans. @opmyna 6uaoma HeioToHa.

bunapHbIil citydailHblil ONBIT (MCOBITAHKE), YCIIeX U Heyaada. He3aBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUI bepHysuu.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, T'€OMETPUYECKOE H
OMHOMUANBHOE.

11 KJTACC

UucnoBple  XapaKTEpPUCTUKH  CIyYaWHBIX  BEJIWYMH: MaTeMaTHYECKOE
OXMJAHUE, NIHUCIEPCUS WM CTAHAAPTHOE OTKJIOHEeHue. lIpumeprsl mnpuMeHeHus
MAaTeMaTHYECKOr0 OXKUIAHWs, B TOM YHUCIE B 3aJayaXx U3 IOBCECIHEBHOW JKU3HU.
MartemaTtnueckoe oXuJaHue OMHApHOM ciay4yailHOW BeIMYMHBL. MareMaTudeckoe
0’KHJIaHHUE CYMMBI CIIy4alHBbIX BEJIMYUH. MaTeMaTH4eCcKoe OKUJaHUE U TUCIIEPCUs
rE€OMETPUUYECKOI0 1 OMHOMHAIIBHOTO PaCIpeICICHUN.

3akoH OOJIBIIMX YHUCENI M €ro poib B HayKe, MPUPOJAE U OOLIECTBE.
Br160pouHBIi METOT MCCIIEOBAHU.

[IpuMepbl HENpepBIBHBIX Ciy4aWHbIX BenuuuH. [loHATHE O TIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
0 HOPMAaJIbHOM PacCIpEICIICHUN.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYCHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBAKCHHUSI K
MPOIIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIIOJh30BAHUIO 3THUX JOCTIKEHUW B JIPYTMX HAayKax, TEXHOJOTHUAX, cdepax
HYKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHUM HAYKU U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUHN, PacCyKICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acTeKTaM Pa3InYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa »KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTZIbIXa, peTyJisapHas Gu3nUecKasi akTHBHOCTH); (DU3NIECKOTO COBEPITICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHOM JIEATENbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHAIBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



caM000pa3oBaHWIO0 HAa TPOTSHKEHUH BCEW JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYeCcCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHOW U COLMATIBHOU
Cpempl, OCO3HAaHHMEM TJIOOAJTBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHWE MATEMAaTUYECKUX 3HAHUM ISl PEIICHUs 3a1ad B
00J1acTH OKpY>KaIOIIeH Cpeibl, TIIaHUPOBAHUSI TOCTYIKOB U OLICHKH UX BO3MOKHBIX
MOCJIEACTBUUN IISI OKPYKAIOIIEN CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPAaKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JIi PAa3BUTUSA IMBWIM3ALMH; OBJIAJICHUEM S3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYILIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ysbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«MatemaTuka XapaKTepPU3yTCs OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUuieeo0  Mupa;  NpuMeHeHue  J102UYEeCKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
O0OBEKTOB, TMOHSATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTIpENICTICHUSI ~ TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJii OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
IPOBOAMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBbIE WU OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA;



e JeNaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUEHUH, yMO3aKIIIOUEHUH 0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKACHUNA (MIPSIMbIE U OT MPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
NPUBOJIUTH TMPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3a7aun (CpaBHHUBATH HECKOJBKO
BapHAHTOB pEIICHMs, BBIOMpaTh HaMbOONee MOAXOAAIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupoOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPHUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0BbeKTa, SBJICHMS, MPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BeKTaMU, SIBICHUSMH, TIPOIIECCAMU,

e CaMOCTOSITENIEHO (POPMYJIHPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yIbTaTaM
IPOBEAEHHOTO HAOMIOCHUS, UCCIEIOBaHMs, OLECHUBATh JIOCTOBEPHOCTDH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OICHUI;

e TPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTATH
MIPEJIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

e BBIABISTH AePUIUTHI HHOOPMAIUH, TAHHBIX, HEOOXOUMBIX ISl OTBETA HA
BONPOC U JUIsI pEIICHUs 3a/1a4H;

e BHIOMpaTh WHPOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITHIO
pa3IMyYHBIX BUAOB U ()OPM IPE/ICTABICHHUS,

e CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaIEKHOCTD uHbOpMaIUU 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnedusarom

copMUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMHU
¥ [IETISIMU OOIIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOKO TOUKY 3pEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTAaX, JaBaTh MOSCHEHMS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYECHHbBIN PE3YyJIbTaT;

B X0JI¢ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HAa TTOUCK
pPELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyle U CXOJCTBO MO3MIIMIA; B
KOPPEKTHOM Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN 1 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TpW penieHnrd y4eOHBIX 3aaad; MPUHUMATh IIEIb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI paboOT, JOrOBapUBAThHCS, OOCYXKIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTO/ICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUI,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOW MH(OpMAIUU.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TO3HABATEIbHOW pedIeKcur Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIaJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3yabTara
peLIECHHs] MaTEMAaTHYECKOM 3a/1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa I€JIM U YCJIOBHUSAM, OOBSICHATH
MPUYUHBI TOCTHKEHUS WIM HENOCTHXKCHUS PE3YJIbTAaTOB NEATEIIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



10 KJTACC

YuraTh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeHEe apuPMeTuIecKoe, MeAnana, HauboJbIIIee,
HauMEHBbIIIEE 3HAYCHUE, Pa3Max MacCUBa YUCIIOBBIX JTaHHBIX.

OnepupoBaTh NOHATHUAMU: CIyYalHBIA SKCIIEPUMEHT (OMBIT) U ClIy4yailHOE
cOOBITHE, AJIEMEHTAapHOE COOBITHE (JIEMEHTApHBI HMCXOJ) CIy4YallHOIO OIbITA;
HaXOJHUTh BEPOSTHOCTU B OMBITaX C PABHOBO3MOXKHBIMU CIIyYalHBIMU COOBITUSMH,
HaXOAWTb W CPaBHUBAThb BEPOSATHOCTU COOBITHM B M3YYEHHBIX CIydalHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBaTh COOBITHS: ITEpeceUeHUE U O0BEANHEHNE TAHHBIX
COOBITUH, COOBITHE, MPOTUBOMOJIOKHOE JAaHHOMY COOBITHIO; TIOJIb30BaTHCS
auarpammamu Jitiepa u GopMyson CIoKeHHs BEpOSITHOCTEHN MPHU PELICHUH 3a/1a4.

OmneprpoBaTh MOHATUSIMH: YCJIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOLIBIO NPABHJIA YMHOXKCHHS, C IOMOILBIO JEpeBa
CIIy4alHOTO OIIbITA.

[TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HUCHBITAHMS, CEPHS
UCIBITAaHUM, yCIeX M HeyJaadya, HaxOQUThb BEPOSITHOCTH COOBITHMII B cepuu
HE3aBUCHUMBIX MCIIBITAHUM /10 IEPBOTO YCIIeXa; HaXOAUTh BEPOSITHOCTU COOBITUI B
CEpUU UCTIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSAMH:  CIydailHas ~ BEJIMYMHA,  PACIPEICICHHE
BEPOSTHOCTEN, TarpaMMa paclpeesICHHUs.

11 KIIACC

CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUH  CIy4allHOW  BEIUYMHBI IO
pacnpeiesieHUIO UK C TTIOMOIIBIO TUATPAMM.

OnepupoBatTh MOHITUEM MATEMATUUYECKOTO OKUAAHUS;, MPUBOJIUTH IPUMEPHI,
KaK MPUMEHSIETCS MaTeMAaTUYEeCKOE OXKHMJIAHWE CIIy4allHOW BEIWYUHBI HAXOJUTh
MaTEMaTUYECKOE OKUJIaHUE M0 TAHHOMY PACIIPEEIICHHUIO.

WmeTh nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

NmeTh mpeacTaBIeHUe 0 HOPMAIbHOM PacipeieICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

Ne i/

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMbl

HPGI[CTaB.HGHI/IG JaHHBIX W OIIKMCATCIIbHAasA
CTaTUCTHKA

CrnyJaiiHbIe OTIBITHI U CITy4aiiHbIE COOBITHS,
OIIBITHI C PABHOBO3MOKHBIMU
JJIEMEHTAPHBIMU UCXOaMHU

Onepaunu Haj COOBITUSIMH, CIIOKEHUE
BEPOSATHOCTEM

VYcioBHas BEpOSATHOCTD, IEPEBO
CITy4altHOTO OTBITa, (hOpPMYyJIa TTOJTHOU
BEPOATHOCTH U HE3aBUCUMOCTb COOBITUI

DneMeHTbl KOMOMHATOPUKH
Cepuu nociaea0BaTEIbHBIX UCTIBITAHUI
CiyyaliHble BEIMYMHBI U pacpeiesICHUS

O0001IeHUE U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBO 4acoB

Bcero

34

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

Bbu6nuoreka [JOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

Bbu6nmuoreka [JOK
https://m.edsoo.ru/e0b7b0f1

Bbu6nmuoreka [JOK
https://m.edsoo.ru/e0b7b0f1

Bbu6nmuoreka [JOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1




11 KJIACC

Ne i/

HanmeHoBaHMe pa3jeioB U TeM
NMPOrpamMMbl

MaremaTuuecKkoe 0KHAaHuE CIy4ailHON
BEJIMYHUHBI

Jlucniepcus U CTaHJAPTHOE OTKIIOHEHHE
CIIy4allHO! BEIUYMHBI

3aK0H OOJIBIINX YHCET

HenpepbiBHbIE ClTy4aliHbIE BETUUUHBI
(pactipeneneHus)

HopmanbsHoe pactipenenenus

[ToBTOpEeHmE, 0000IICHNE U
cUCcTeMaTu3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoanuecTBO 4acoB

Bcero

19

34

KonTpoJsbHbIe
padoThI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypcbl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/5fbc5dcl

bu6mmoreka [IOK
https://m.edsoo.ru/5fbc5dcl

bu6mmoreka [IOK
https://m.edsoo.ru/5fbc5dcl

bu6mmorexa [IOK
https://m.edsoo.ru/5fbc5dcl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/5fbc5dcl

Bbu6nuoreka [JOK
https://m.edsoo.ru/5fbc5dcl







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne
w/n Tema ypoka

[IpencraBnenue qaHHBIX C
MTOMOUIBIO TAOJUI] ¥ JUarpamm

Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIIee U
HAaMMCHBIIICE 3HAYCHUS, pa3Max,
JMCTICPCHUsl, CTaHAAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIIee U
HAaMMCHBIIICE 3HAYCHUS, pa3Max,
JMCTICPCHUsl, CTaHAAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOpPOB

Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIIee U
HAaMMCHBIIICE 3HAYCHUS, pa3Max,
JMCTICPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpOB

CriyuaiiHble SKCIIEPUMEHTHI

(OTIBITHI) U CITyYaiHBIE COOBITHSI.

DneMeHTapHbIe COOBITHS
(ucxomp)

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3YYeHU S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmoreka [{OK
https://m.edsoo.ru/25¢6d12b

bubmuoreka [{OK
https://m.edsoo.ru/dd00738d

bubmuoreka [{OK
https://m.eds00.ru/98645f6¢

bubmunoreka LIOK
https://m.edso0.ru/7¢9033a8

Bbubmunoreka LIOK
https://m.edsoo.ru/347¢1b78




BepositHOCTB cimydaitHOTO

10

11

12

13

coObITHs. BeposaTHOCTH cOOBITHI | bu6nuoreka [IOK

B OIIBITaX C PABHOBO3MOKHBIMU https://m.edsoo.ru/64d75244
3JIEMEHTAPHBIMU COOBITUSIMH

BepositHOCTB ciydaitHOTO 1 1 bu6nuoreka [IOK
coObrTus. [IpakTrueckas pabora https://m.edsoo.ru/5e8fa94a
Omnepanuu Haa COOBITUSIMHU:

nepeceyeHne, 00beIMHEHHE | bubmmoreka [JOK
COOBITHH, TIPOTHUBOITIOJIOKHBIC https://m.edsoo.ru/221c¢622b
coObITus. Jlmarpammel Dinepa

Omnepanuu Haa COOBITUSIMHU:

nepeceyeHne, 00beTNHEHHE 1 Bbubmunoreka LIOK
COOBITHH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITus. Jlmarpammel Dinepa

dopmyia cIoKeHus Bu6muotexa [JOK

BEPOATHOCTEMN

VYcinoBHas BEpOSATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
JlepeBo ciry4aiftHOro
IKCIIEPUMEHTA

VYcnoBHas BEpOSATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
JlepeBo ciry4aiftHOro
IKCIIEPUMEHTA

VYcnoBHas BEpOSATHOCTb.
YMHOKEHUE BEpPOATHOCTEM.
HepeBo cinydaitHOTO
IKCIIEPUMEHTA

https://m.edso00.ru/3057365d

but6mmoreka [IOK
https://m.edsoo.ru/9a408d25

but6mmoreka [IOK
https://m.edsoo.ru/ble76d3a

but6mmoreka [IOK
https://m.edsoo.ru/47fb6b11




14

15

16

17

18

19

20

21

22

23

24

®opmyJia MOJTHOM BEPOATHOCTH

®opmyJia MOJTHOM BEPOATHOCTH

®opMyita OJIHON BEPOATHOCTH.
He3zaBucumele coObITHS

KonrtponsHas pabora

KomOunaTopHoe rpaBuiio
YMHOXKEHUS

[TepecTanoBku u pakTopuan

Yuciio coueTanuut

Tpeyronsnauk Ilackans. ®opmyna
ounoma Herorona

bunapHbIii crydaiiHbIIA ONBIT
(ucmpITaHKE), yCIIEX U HEymava.
HeszaBucumeblie ucnbiranus. Cepust
HE3aBHCHMBbIX UCIIBITAHUN JI0
IIEpPBOTO ycrexa

Cepust HE3aBUCUMBIX UCIIBITAHUI
bepnynnu

Cepust HE3aBUCUMBIX HUCTIBITAHUM.
[TpakTuyeckas pabora c
MCIIOJIb30BAaHHUEM 3JIEKTPOHHBIX
TalJIHI]

but6mmoreka [IOK
https://m.edsoo.ru/15941bec

bubmoreka [{OK
https://m.edsoo.ru/a9ec13c8

but6mmoreka [IOK
https://m.edsoo.ru/e3dd5ac9

but6mmoreka [IOK
https://m.edso00.ru/29dc6¢cb9

bu6mmoreka [IOK
https://m.edso00.ru/2270cf70

but6mmoreka [IOK
https://m.edsoo.ru/d58ce6dl

but6mmoreka [IOK
https://m.edso00.ru/7904d{b0

but6mmoreka [IOK
https://m.edsoo.ru/fad7998f

but6mmoreka [IOK
https://m.edsoo.ru/2e112368

bubmunoreka LIOK
https://m.edsoo0.ru/e9572a68

Bbubmunoreka LIOK
https://m.edsoo.ru/f4al5al4




25

26

27

28

29

30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I10

CrnyuaitHas Benu4uHa

Pacnipenenenue BepoATHOCTEN.
JlnarpaMma pacrpeneeHus

CymMmma u mpou3BeJeHUE
CIIy4YaiHBIX BEJIMYUH
CyMMa U nipou3BeieHHE
CIIy4alHbIX BEJIMYUH

IIpuMepsl pacipeiesIeHU, B TOM

9HCIIe TEOMETPUIECKOE U
OMHOMHUAJIBHOE

[Ipumepsl pactipenenenuii, B TOM

YHCIIe TEOMETPUICCKOE U
OMHOMHUAJIBHOE

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTH3allus 3HaHUI
[ToBTOpeHuEe, 06001IeHNE 1
CHCTeMAaTH3aIus 3HaHUI

HToroBast KOHTpOJIbHAs paboTa

[ToBTOpeHme, 06001IeHNE 1
cucTeMaTu3anus 3HaHUI

I[TPOTPAMME

34

but6mmoreka [IOK
https://m.eds00.ru/639be9aa

but6mmoreka [IOK
https://m.edsoo.ru/6dc7{f39

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

bubmunoreka LIOK
https://m.edsoo.ru/c2757cc3

but6mmoreka [IOK
https://m.eds00.ru/91e08061

bu6mmoreka [IOK
https://m.edsoo.ru/5afffO5f

bubmunoreka LIOK
https://m.edsoo.ru/0f4d3cd7

but6mmoreka [IOK
https://m.edsoo.ru/e01a3dc4

but6mmoreka [IOK
https://m.edsoo.ru/a985ae79

but6mmoreka [IOK
https://m.edsoo.ru/1ddca5e0




11 KJIACC

KoaunuyecTBO 4acoB

Ne
w/n Tema ypoka Beero KounTtpoabHbie
padoThI

[ToBTOpeHnue, 06001IeHNE,
crucTeMaTu3alrs 3HaHU.
CiyyaliHble ONIBITHI 1
BEPOSATHOCTH CIIy4aHHbBIX
coOpITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpeHnue, 06001IeHNE,
CHUCTEMAaTU3alysI 3HAHUH.
CiyyaliHble ONIBITHI 1
BEPOSATHOCTH CIIy4alHbBIX
coOpITuii. Cepun HE3aBUCUMBIX
HCTIBITAHU N

[ToBTOpEHme, 0600IIECHNE,
CHUCTEMAaTU3aIysI 3HaAHUH.
CiyyaliHble ONIBITHI 1
BEPOSATHOCTH CIIy4aWHbBIX
coObITHil. Ceprn HE3aBUCHMBIX
HCTIBITAHU N

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3aIysI 3HAHUH.
CiyyaliHble ONIBITHI 1
BEPOSITHOCTH CIIy4alHbIX

IIpakTuyeckue
padoThI

Jara

HU3y4eHust

JIEKTPOHHBIE
nugposbie
o0pa3oBaTejibHbIE

pecypcbl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/430d330a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/a573a292

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

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




10

11

12

13

14

coOpITuii. Cepun HE3aBUCUMBIX
HCTIBITAHU N

[Ipumepsbl npUMeEHEHUS
MaTeMaTUYECKOTO OKUIAAHUS
(cTpaxoBaHue, joTepes)

Marematuueckoe 0XKUIaAHUE
CYMMBI CIIy4alHBbIX BEJIUYHUH

MareMaTHueckoe OKuIaHue
reOMETPUYECKOro U
OMHOMMAJIBHOTO pacrpeaeIeHun

MareMaTH4ecKoe OKHUIaHue
T€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacrpeaeIeHun

Jucnepcus u craHIapTHOE
OTKJIOHEHHE

Jucnepcus u ctanaapTHOE
OTKJIOHCHHE

Jucnepcuu reoMeTpuYecKoro u
OMHOMHUATIBHOTO paclpeaeaeHus

[IpakTruueckas pabota ¢
UCTIOJIb30BaHUEM DJICKTPOHHBIX
TaOJINIL

3aKoH OOIBIINX YHCEN.
Br16opounsIii MeToT
HCCIEe0OBaHUN

3aKoH OOIBIINX YHCEN.
Br16opounsIii MeToT
HCCJIeI0BaHUM

Bbu6nuoreka [JOK
https://m.edsoo.ru/ea27084d

Bbu6nmuoreka [JOK
https://m.edsoo.ru/0adefe9e

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

bu6mmoreka [IOK
https://m.edsoo.ru/17b0e769

Bbu6nmuoreka [JOK
https://m.edsoo.ru/bcc67f76

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

bu6mmoreka [IOK
https://m.edsoo.ru/4b5a495¢

Bbu6nmuoreka [JOK
https://m.edsoo.ru/a53cd884

Bbu6nmuoreka [JOK
https://m.edsoo.ru/94ddc34a

bu6mmoreka [IOK
https://m.edsoo.ru/cf23b369




15

16

17

18

19

20

21

22

[IpakTruueckas pabora ¢
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX
Ta0JIHIT

HroroBast kKoHTpoOIbHAs paboTa

[Tpumeps! HEMPEePHIBHBIX
CIIyYalHBIX BeIUYUH. OyHKIUS
IJIOTHOCTHU PaclpeieeHUsI.
PaBHOMepHOE pacnipeneneHue u
€ro CBOMCTBa

[IprumMepbl HEMPEPHIBHBIX
CIIyYalHBIX BeIUYUH. OyHKIUS
MJIOTHOCTHU PaclpeieeHUsI.
PaBHOMepHOE pacnipeneneHue u
€ro CBOMCTBa

3agauu, IpUBOIAIINE K
HOPMaJbHOMY PaclpeeICHUIO.
DyHKIMSA INIOTHOCTA U CBOMCTBA
HOPMAaJILHOT'O pacipeiesieHUs

[IpakTuueckas pabota ¢
UCTIOJI30BaHUEM DJIEKTPOHHBIX
Ta0JINIL

[ToBTOpEeHmE, 0000IICHNE 1
CHUCTEMAaTU3aIs 3HaHUH.
OmnuncarenbHas CTATUCTHKA

[ToBTOpeHue, 0600IIeHNE U
CUCTEMAaTU3alus 3HaHUN.
OnucarenbHas CTaTUCTHKA

bu6mmoreka [IOK
https://m.edsoo.ru/6¢1d11a6

bu6mmoreka [IOK
https://m.edsoo.ru/7e¢379{8f

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

bu6mmoreka [IOK
https://m.edsoo.ru/blc2712e¢

bu6mmoreka [IOK
https://m.edso00.ru/97¢19{59

bu6mmoreka [IOK
https://m.edsoo.ru/1f1{9ad9

Bbu6nmuoreka [JOK
https://m.edsoo.ru/729531f4c¢

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b699ad0c




23

24

25

26

27

[ToBTOpEeHmE, 0000IICHNE 1
cucreMatTu3anus 3HaHUH. OIBITHI
C PaBHOBO3MOXXHBIMHU
3JICMCHTAapHbBIMU COGBITI/IHMI/I

[ToBTOpEeHmE, 0000IICHNE 1
cucreMatu3anys 3HaHuH. OIBITHI
C paBHOBOBMO)KHBIMI/I
3J'I€M€HTaprIMI/I COGBITI/IHMI/I

[ToBTOpEeHmE, 0000IICHNE U
CHUCTEMaTU3aIys 3HaHUH.
Brrunciienne BeposiTHOCTEM
cOOBITHII ¢ IpUMEHEHHEM (OPMYIT
U rpauyecKux MeTo10B
(koopaMHATHAs MpsMast, A1epPeBo,
nuarpamma Oitsiepa)

[ToBTOpEHME, 0000IICHNE U
crucTeMaTu3alrs 3HaHU.
Brrunciienue BeposiTHOCTEN
cOOBITHII ¢ IpUMEHEHHEM (OPMYIT
U rpauyecKux MeTo/10B
(koopauHaTHas NpsAMas, IepeBo,
nuarpamma Jusepa)

[ToBTOpeHue, 0600IICHNE U
crucTeMaTu3alrs 3HaHU.
Brrunciienue BeposiTHOCTEN
COOBITUH ¢ TpUMEHEHUEM (HopMYyIT
U TpapIIeCKuX METOI0B
(koopauHaTHas NpsAMas, IepeBo,
nuarpamma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/3fcbact9

bu6mmoreka [IOK
https://m.edsoo.ru/538fd7cf

bu6mmorexa [IOK
https://m.edso00.ru/27291015

Bbu6nmuoreka [JOK
https://m.edsoo.ru/dc9ad6¢ca

Bbu6nmuoreka [JOK
https://m.edsoo.ru/59641277




28

29

30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I10

[ToBTOpEeHmE, 0000IICHNE 1
cHucTeMaTU3alrs 3HaHUM.
Brrunciienue BeposiTHOCTEN

cOOBITHII ¢ IpUMEHEHHEM (OPMYIT

U rpauyecKux MeTo10B

(xoopanHaTHas TpsMas, IepeBo,

nuarpamma Jusepa)

[ToBTOpeHue, 0600IIEeHNE U
CUCTEeMAaTH3aIis 3HAHUM.
Crny4daiiHble BETUYUHBI U
pacnpeneneHus

[ToBTOpeHue, 0600IIEeHNE U
cUCTeMaTH3aIis 3HaHUM.
Crny4daiiHble BETUYUHBI U
pacripeaeseHus

[ToBTOpEHME, 0000IICHNE U
crucTeMaTu3alrs 3HaHU.
Marematuueckoe 0XHIaHNE
CIIy4allHO! BEJIUYMHBI

[ToBTOpEHHE, 0000IIICHNE U
CHUCTEMAaTU3aIysI 3HaAHUH.
Marematuueckoe 0XHIaHNE
CIIy4allHO! BEIUYMHBI

Hrorosas kKoHTpoJbHASA paboTa

[ToBTOpEHME, 0000IICHNE U
cUCTeMaTHU3anus 3HaHUU

ITPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/e71debe4

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00b2efb3

bu6mmoreka [IOK
https://m.edsoo.ru/1cc2df8f

bu6mmoreka [IOK
https://m.edsoo.ru/acal298¢

bu6mmoreka [IOK
https://m.edsoo.ru/640a8ebf

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

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







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KIIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTUKA
UuTarh U CTPOUTH TAOJHIIBI U TUATPAMMBI

OnepupoBaTh NOHITUAMHU: CcpeAHee apudMeThyeckoe, MeauaHa,
HauOoJbIllee, HAUMEHBIIEEC 3HAYCHHE, pa3Max MacCHBa YHCIOBBIX

TaHHBIX

OnepupoBaTh TOHATHUAMH: CIIYYalWHBIM OKCIIEPUMEHT (OMBIT) |
ciyyaifHoe coObITHE, BJIEMEHTapHOe COOBITHE (IJIEMEHTAPHBIN MCXO)
CIIy4ailHOrO  OMNbITa; HAaXOAUTh BEPOSTHOCTH B  OMNBITaX C
PaBHOBO3MOKHBIMU CITyYaifHBIMU COOBITHSIMH, HAXOAUTh U CPAaBHUBATh

BEPOSATHOCTH COOBITHI B U3yYEHHBIX CITy4YalHBIX IKCIEPUMEHTaX

Haxonuths u GhopMyaupoBaTh COOBITHS: MEpecedeHUue U O0ObhETMHCHUE
JTAHHBIX COOBITHI, COOBITHE, MPOTUBOMOJIOKHOE TAHHOMY COOBITHIO;
MOJIb30BaThCA  AMarpaMMaMu ODisiepa W (GOPMYJTION  CIIOKEHHS

BEPOSATHOCTEN IIPH PELICHNUH 33]a4

OnepupoBaTb MOHATUSAMHU: YCIOBHas BEPOSTHOCTb, HE3aBHCUMBIE
COOBITHS; HAXOAUTh BEPOSITHOCTH C ITOMOIIBIO MIPAaBUIA YMHOKEHUS, C
IIOMOILBIO JAEPEBA CIy4aliHOT'O OIBITa

[IpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PELICHUH 337134
OnepupoBaTh MOHATUSAMH: HCIBITAHUE, HE3aBUCHMBIC MCIBITAHUS,
cepus UCIBITAaHUM, YCIIeX U HeyJaua; HaXOAUTh BEPOSTHOCTH COOBITUI
B CCpPUM HE3aBHCHMBIX HCIBITAHUN 10 IIEPBOTO YCIEXd, HAaXOIWUTh
BEPOSTHOCTH COOBITUH B cepUr UCTIBITaHU bepHymum

OnepupoBaTh MNOHATUSAMU: ClIy4aiiHas BEJIWYMHA, paclpeacicHue

BEPOSITHOCTEH, TMarpaMma pactpeaeseHHsI



Kon
NpoBepPsieMOro
pe3yJbTara
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IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJILHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW CIIy4YalHOW BEJIMYMHBI 10
pacupCaACIICHHUIO UJIN C IOMOIIBIO JUArpaMm

OHGpI/IpOBaTI: MOHATUECM MATCMATUYCCKOI'0 OXHWAaHUA, TPHUBOIUTDH
OpUMEphl TOrO, Kak MPUMEHSETCS MaTeMaTU4YecKoe OKUIaHHe
cnyqal?moﬁ BCINYMHBI, HAaXOJUTh MAaTCMATHYCCKOC OXHUAAHHUC II0
JTAaHHOMY paclpeeIeHUIO

HNmets MMpeaACTaBJICHHUE O 3aKOHC OONBIINX YHCET

HwmeTs npeacTaBiieHne 0 HOpMajibHOM pacrpeeieHuu



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenre MaHHBIX ¢ MOMOMmBIO Tabmun u  amarpamm. CpemHee
6.1 apudmernyeckoe, MeAuaHa, HauOoJblllee W HAUMEHbIIEE 3HAueHUs, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKIIOHCHHE YHCIIOBBIX HA0OPOB
CrnyualiHple SKCIIEPUMEHTHI (OIBITHI) W CIy4allHbIE COOBITHS. DIIeMEHTapHbBIE
coObITHs (MCcx0/bl). BeposTHOCTH citydaitHOro coObITHs. BiM30CTh 4acTOTHI U
6.2 BEPOATHOCTH COObITHIA. CITy4aifHbIE OTIBITHI C PABHOBO3MOKHBIMH DJIEMEHTaPHBIMHU
coObITusiIMH. BeposTHOCTM  COOBITUH B OMBITAX C  PABHOBO3MOXKHBIMU
DIIEMEHTAPHBIMU COOBITUSIMU
63 Omnepanu HaJ COOBITUAMHU: TEepecedeHue, OO0bEeIUHEHHE, MPOTHBOIOIOXKHBIC
' coObITust. uarpammsl Diinepa. opmysia cloKeHUs BEPOATHOCTEH
64 VYcioBHast BEpOSATHOCTh. YMHOXXEHUE BEPOSITHOCTEW. JlepeBo cCiiydaidlHOro
' sKkcriepuMenTa. @opmyria moaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS
6.5 KomOunaropHoe mpaBuio ymHOxeHHs. I[lepecranoBkun u dakropuan. Ywucio
' coueranuil. Tpeyronsuuk Ilackans. @opmyna 6maoma Heiorona
bunapHbli ciay4ailHbIi ONBIT (MCIBITAaHME), ycnex M Heynada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX MCIHBITAaHUM 10 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCNIBITAaHUN bepHymm
Crnyuaiinas BEJIMYMHA. Pacnpenenenune BEPOSITHOCTEH. Huarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpenesieHMd, B TOM 4YHCIE€ T€OMETPUYECKOE WU
OMHOMHUATHHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
5 Teopust BEpOATHOCTEN U CTATUCTUKA



5.1

5.2

53

YucnoBble XapaKTEPUCTUKHM CIYy4YalHBIX BEIWYMH: MaTEMaTHYECKOE OXXHUIAHHUE,
JUCIIEPCHUS U CTAHIAPTHOE OTKIIOHEHUE. [IprMephl IpUMEHEHNsT MATEMaTU4ECKOr0
OKMJaHMs, B TOM YHCJIE B 33Ja4ax M3 IOBCEIHEBHOW XKM3HU. MaTemMaTHyecKoe
OKU/1aHue OMHApHON ciyyailHON BeIMYUHBI. MaTteMaTHueckoe 0KUJaHHe CYMMBbI
CIIy4alHBIX BEJIMYHMH. MaTeMaTH4eCKOe OXKUAAHUE U JUCIIEPCUS TEOMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaesieHIH
3aKkoH OOJBIIMX YKCET U €ro posib B HayKe, MpHpoJie U obmiecTBe. BoiOopouHbIit

METOJI MICCIIEIOBAHUI

[Ipumepbl HENpEpBIBHBIX  CIAyYallHBIX BeNWYWH. lloHATHE O TIIOTHOCTH
pacnpenenenus. 3aga4un, IpUBOIALINE K HOPMAJIbHOMY pacripeaeneHuto. Ilonarue

0 HOPMAITLHOM PacIpeeIeHIH



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NIPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30oBaTe/IbHOI MPOrpaMMbl CpeIHEero 001ero
o0pa3oBaHus

Brnagenne meromamm JI0Ka3aTeNbCTB, AITOPUTMaMH pPELICHUs 3ajad,
yMeHHe (OpPMYIUpPOBATH M ONEPHUPOBATh MOHATHAMH: OIpE/CIICHHE,
aKCHOMa, TeopeMa, CIEeICTBHE, CBOWCTBO, NPHU3HAK, JJ0KAa3aTelbCTBO,
paBHOCWIBHBEIE (POPMYITMPOBKHU; MPUMEHSAThH UX; YMEHUE (HOPMYIUPOBATH
o0paTHOE M MPOTHBOIOJIOXKHOE YTBEpPXKJEHUE, MPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATh METOJ MAaTEeMaTUYeCKOH HWHIYKIINH;
IPOBOJUTH JOKA3aTEJIbHBIC PACCYKICHH MIPU PEIICHUH 3a71a4, OLICHUBATh
JOTMYECKYI0 TPaBWIBHOCTb  PACCYXJCHUH; yMEHUE OIEepUpOBaTh
HOHSATHAMH: MHOKECTBO, ITOJMHO)KECTBO, ONEpallNy HaJl MHOXXECTBAMHU;
YMEHHE HCIIOJb30BaTh TEOPETHKO-MHOXKECTBEHHBIM — ammapar s
OITMCAHUS PeasbHBIX MPOIIECCOB U SBJICHUH M MPU PELICHUH 3a/a4, B TOM
YHCIIe U3 JPYTUX YIeOHBIX MPEIMETOB; YMEHHE ONEPHUPOBATH MOHATHSIMU:
rpad, CBA3HBIN rpad, AepeBo, LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONHKCHIBATH I'padbl pa3IMuHBIMU CIIOCOOAMH; MCIIOJIB30BaTh Tpadbl MpH
peleHnH 3a1a4

YMeHne omnepupoBaTh MOHITHSAMHU: HATypaJlbHOE YHCIIO, IEJI0E YHCIIO,
CTETICHb C LIEJBIM ITOKa3aTelieM, KOPEHb HATYPaJIbHON CTEIIEHH, CTETICHB C
palMoHaIBHBIM IT0Ka3aTeNIeM, CTETIEHb C JICMCTBUTEIBHBIM TIOKA3aTEelIeM,
Jorapu¢M UMCIa, CHHYC, KOCUHYC M TaHT€HC IMPOM3BOJILHOTO YHMCIA,
OCTaTOK MO MOAYJIO, PalMOHAIBFHOE YHCIO, MPPALMOHAIBHOE YHUCIIO,
MHOXECTBAa HATypaJIbHBIX, LENbIX, PAlMOHAIBHBIX, ICHCTBUTEIBHBIX
YHCcel; yMEHUE UCTIOIb30BaTh IPU3HAKH AETMMOCTH, HAUMEHBIIHH 00IInit
JenuTeNlh W HauMEHbIee olmiee KpaTHoe, anroput™M EBkimuma mpu
pelIeHNH 3aa4; 3HAKOMCTBO C Pa3IMYHBIMU ITO3UITHOHHBIMU CHCTEMaMHU
CUMCIICHUS;  YMEHHE  BBHINOJHATH  BBIUMCICHHE  3HAUYCHUH |
npeoOpa3oBaHMsl  BBIPAKEHHWHM €O CTENEHsSIMH ©  Jiorapudmamu,
npeoOpa3oBaHusi  APOOHO-PALMOHANBHBIX  BBIp@KEHUH;  yMEHHE
ONEepUpOBaTh  TOHATHSAMU:  TOCJIEIOBATEIBHOCTh, apupMeTHYecKas
nporpeccusi, TeOMETpUYecKasi IMporpeccusi, OeCKOHeuHO YObIBaromias
reoMeTpUYEcKasi MPOrpecchs; yMEHHE 3a/1aBaTh IMOCIEI0BaTEILHOCTH, B
TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (POPMYI; yMEHHE ONEepUpOBaThH
MOHATUSIMH: KOMIUIEKCHOE YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIC YHCIIa,
MOJyJ b U apTYMEHT KOMIUIEKCHOTO 4Kciia, (hopMa 3alucH KOMIUIEKCHBIX
yucen (reoMeTpudecKasi, TPUTOHOMETpHYIECKas U anreOpandeckas); yMeTh
IPOU3BOIUTH apu(pMETHYECKHE JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMH;



HpI/IBO,Z[I/ITB HpI/IMepBI HUCIIOJB30BaHUA KOMIIJICKCHBIX YHCCII, OHepI/IpOBaTB
MOHATHSAMU: MaTpuna 2X2 u  3%3, OonpeaenuTesb  MaTpUIIbL,
TEOMETPUUYECKHUI CMBICIT OTIPEICTUTEIS

YMeHHe OlepupoBaTh INOHATHSAMU: palMOHAIbHBIC, HUpPALMOHAIIBHBIE,
NoKa3aTesbHbIC, CTENEHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHUs M HEPABEHCTBA, HUX CHUCTEMBbI; YMEHUE OIEepUPOBATh
HNOHATUSMU: TOXKIECTBO, TOXAECTBEHHOE INpeoOpa3oBaHME, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMA YPaBHEHUHM U HEPABEHCTB, PaBHOCHIBHOCTb
YPaBHEHHH, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOLIBIO DPA3JIMYHBIX NPUEMOB; peLIaTh
YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C IIApaMETPOM; IPUMEHSITH
YpaBHEHUs, HEPABCHCTBA, UX CUCTEMBI Ul PELICHUS MATEMaTUYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKU U peaIbHOM KU3HH

VYMeHue omepupoBaTh TOHATUAMH: (QYHKIUS, YETHOCTH (YHKIIHH,
NEePHOANYHOCTh (PYHKIMH, OTPAHUYEHHOCTH (YHKIIMH, MOHOTOHHOCTH
¢GyHKINH, SKCTpeMyM (QYHKLUHU, HauOoJbIIee U HaUMEHbIIee 3HAYCHUS
(GyHKIMN HAa TIPOMEXKYTKE, HeMIpepbIBHAS (PYHKIUS, aCUMIITOTHI rpaduka
¢yHKLIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIUH, T€OMETPUUYECKHIA U
¢u3nUecKuif CMBICI TPOM3BOJHON, TEepBOOOpa3Has, OMNpeAeIEHHbIH
MHTErpajl; yMEHHE HaXOJWTh AaCHUMOTOTH Tpaduka (yHKIUH;, yMEHHUE
BBIYHMCIIATE NPOM3BOAHBIE CYMMBI, TPOM3BEACHHS, YacTHOTO W
KOMITO3UIMH (YHKIMH, HAXOIUTh YpAaBHEHHE KacaTeNbHOH K Tpaduky
(GYHKIMM; yMEHHE HaXOJUTh IPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHII;
yYMEHHE HWCIOIb30BaTh NPOM3BOAHYIO JUIS HCCIEAOBAaHHMSA (QYHKIHH,
HAXOJUTh HAWOOJIbIIME M HaUMEHbIINWE 3HAYeHHUS (QYHKLIUH; CTPOUTH
rpaduKd MHOTOWIECHOB C HCIIOJIb30BAaHHEM ammapara MaTeMaTH4eCKOTo
aHanu3a; MNPUMEHATh MPOU3BOJAHYIO I HAXOXKICHHS HAWITYydIIero
pelieHusl B NMPUKIAIHBIX, B TOM YHCIE COLHAIbHO-I)KOHOMHUYECKUX WU
bu3HYecKUX 3a/7adax; HaXOIUTh TUIOMIAAN U 00BEMBI (DUTYD C TTOMOIIIBIO
MHTErpaja; NPUBOIUTH MPHMEPbl MaTeMaTH4eCKOr0 MOAEIHPOBAHHS C
nomoInbio auddepeHImaIbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: rpaduk GyHKIMU, 0OpaTHAs GyHKLINA,
KOMITO3UIUS (DYHKIMHA, TuHEeHHas (QyHKIUS, KBagpaTH4Has (QyHKIu,
panuoHanbHas (GYHKIUS, CTerneHHas (yHKUWSA, TPUTOHOMETPUYECKHE
byHKIIMHA, 0OpaTHBIE TPUTOHOMETpUYECKUE (DYHKIIMH, MOKa3aTeabHas U
norapupmuydeckas (QyHKIIUU; YMEHHE CTPOUTh TpapuKh H3YICHHBIX
GyHKIMA,  BBINOJIHATH  mpeoOpa3zoBaHus  rpadukoB  (QYHKIHM,
UCTIOJIb30BaTh TpapUKH IJIs1 U3yYSHUS MPOLECCOB U 3aBUCUMOCTEH, MpH
pelIeHnH 3a7ad U3 APYruxX Y4eOHBIX MPEIMETOBH 3aJad M3 peabHOU
KHU3HH; BBIpAXaThb (OPMYJIaMU 3aBHCHMOCTH MEXIy BEIHYNHAMU,
UCIIOJIb30BaTh CBOMCTBA M rpaduku (QpyHKIUHI s pelieHus] ypaBHEHUH,
HEPaBEHCTB M 3aJauy C IapaMeTpaMu; HU300pa’kaTh Ha KOOPAMHATHOU
IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM



YMeHue pemaTth TEKCTOBBIE 3aadM pPa3HbIX THUIOB (B TOM 4YMCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUKEHHUE, paboTy, CTOUMOCTb TOBApPOB U
yCIIyT, HAJIOTH, 331a4u U3 00JIaCTH YIPABJIECHUS JIMYHBIMUA U CEMEHHBIMU
(dbuHaHCaMM); COCTaBJIATh BBIPAXKEHHsS, YpaBHEHHS, HEPaBEHCTBA U HX
CHUCTEMBI IO YCIOBHMIO 33Ja4M, HMCCIIEIOBAaTh IMOJYYEHHOE pELICHUE U
OLIGHUBATh MPABIONOJ00HOCTh PE3yNbTaTOB; YMEHHE MOICTUPOBAThH
peanbHble CUTYyallMd Ha S3bIKE MAaTEMaTHUKU; COCTABISATh BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEIM C HCIOJb30BAaHHUEM ammapara  aiureOpsl,
MHTEPIPETUPOBATH OJTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUAMU: CpefHee apudmMeTnueckoe, MeanaHa,
HanOoJIpIlIee U HAaMMEHBIIIee 3HAYCHUs, Pa3Max, TUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
UH(OpMaLIKIO, TPEJCTABICHHYIO B TaOIHUIIax, Ha [uarpaMMax, rpadukax,
OTPaXKAIOLIYI0 CBOWCTBA PEaNIbHBIX MPOIIECCOB M SIBICHUHN; MPEACTaBIIATH
uHpOpMaIMi0O C TIOMOINBIO TaONWII W JuUarpaMM; HCCJIEIOBaTh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCIE C NPHUMEHEHHEM TpapHuuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TPA(QUIECKH HCCIIETOBATH COBMECTHBIC
HaOJIOICHNS C TIOMOIIBIO TMarpaMM pacCcerBaHMs U IMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIYYallHBIA ONBIT W CIy4YailHOE
coOBbITHE, BEPOATHOCTH CIy4alHOTO COOBITHSA; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJIb30BAaHUEM TpapUUeCKUX METOAOB; MPUMEHSThH
GbopMyIbl CIOXKEHUSI U YMHOMKEHHUS BEpOSITHOCTEH, (QOopMyiy MOTHOM
BeposTHOCTH, (hopmyny bepHymin, komOuHaTOpHBIE (HAKTHI U (HOPMYJIBI,
OLICHUBATh BEPOSITHOCTH pEalbHBIX COOBITHI; YMEHHE ONEepUupOBaTh
NOHATUSAMM: ClIy4yalHas BEIMYMHA, PACIPEINEICHUE BEPOSTHOCTEM,
MaTEeMaTHYECKOE OXKHJaHWEe, TUCIEPCUs W CTaHAAPTHOE OTKIIOHEHHE
CllyualiHOW  BEeNMYMHBL, (YHKLIMU paclpeieseHus ¢ IUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTEIbHOT0 U HOPMAJILHOTO paclpeesieHui; yMeHue
MCIIOJIb30BaTh CBOMCTBA U3YyYEHHBIX paclpeaeseHUI A peleHus 3a1ay;
3HAKOMCTBO C MOHATHUSAMU: 3aKOH OOJIBIIUX YHCEN, METObI BEIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHHE TMPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA
6OJ'II>H_II/IX YuCCll B HNPUPOAHBIX H OGH.[CCTBGHHBIX SABJICHUAX, YMCHHC
ONncprupoOBaTh MOHATUAMHA: COUYCTAHUC, NICPECCTAHOBKA, YHUCJIO COquaHHﬁ,
YHCIO TEPecTaHoBOK; OuHOM  HblOTOHA; yMEHHE  MPUMEHSTH
KOMOWHATOpHBIE (PaKThl U PACCYXKICHUS Ul PEIICHUs 3a/1a4; OLIEHUBATh
BEPOATHOCTH PEATBbHBIX COOBITHIL; COCTABIATH BEPOSTHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATH MOTYUSHHBIN pe3yibTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOUYKA, IHpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA YIJIa, IJIOCKUI YToJl, IBYIpaHHbIN
yroJi, TpEXIPaHHbIN yroj, CKPEINBAIOIUECS IPSMBIE, TApAJIEIbHOCTh U
NEPHEHANKYISIPHOCTh NPSMBIX U IIJIOCKOCTEM, Yroid MEXIY HpPSIMBIMH,
Yroa MeXAy MpsAMOM M IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSIMH,
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paccTosiHie OT TOYKH A0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMHU,
paccTosiHie MEXIY IUIOCKOCTSIMH; YMEHHE UCIOJIb30BaTh MPHU PEIICHUN
3aJa4 U3y4yeHHbIe (PaKThl U TEOPEMbI IJIAHUMETPUU; YMEHHUE OLICHUBAThH
pa3Mepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH MaTeMaTUYEeCKue
MOJIEJI C TOMOIIBI0O TEOMETPUUECKUX MOHATUA W BEJIMYMH, pPElIaTh
CBSI3aHHBIC C HUMHU MTPAKTUYECKHE 32191

YMeHne omnepupoBaTh MOHATHAMU: TUIONIAAb (GUTYpPBI, 00bEM (UTYPHI,
MHOTOTPaHHHK, TPaBUIBHBI MHOTOTPAaHHUK, CEYCHHWE MHOTOTPaHHUKA,
Ky0, Tapajienenuesn, Mpu3Ma, NUpaMuaa, ¢Gurypa M IOBEPXHOCTb
BpallleHHs, IWINHAP, KOHYC, map, chepa, muomanb cepbl, TUIOMmaIb
MOBEPXHOCTH MHUPAMUAbI, NPHU3MBI, KOHYycCa, LMWIMHIApA, 00BEM KyOa,
OPSAMOYTOJIBHOTO TapajuieNienunesia, MUpaMubl, MPU3MBI, HWIMHApA,
KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHUS KOHYCa W IMIIMHApA,
napajjielibHble OCH WJIM OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cqepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOHTH CEUCHHE
MHOTOTpaHHHKA, N300paKaTh MHOTOTPAaHHHUKH, (UTYPHI U TTOBEPXHOCTH
BPAICHHS, UX CCUCHHS, B TOM YHCIIE C IOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHSTh CBOWCTBA T€OMETPHYECKUX (UTYP, CAMOCTOSATEIHEHO
(GbopMyTHpOBaThH ONpeCIICHHs U3ydaeMbIX (DUTYD, BBIABUTATh THIIOTE3BI O
CBOWCTBAaX M MpPHU3HAKAX TI'COMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh HX; YMEHHE TPOBOAMUTH Kiaccupukanuio Quryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIC
HOCTPOCHHS

YMeHue omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napauIeTbHBIA MEPEeHOC, CUMMETPHUSl Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOMO0US, TMOAOOHBIE (UIYpPHI; YMCHHE
pacrmo3HaBaTh PaBHBIE U MOMOOHBIE (UTYpPHI, B TOM YHCJIE B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS MTPH
pelIeHUH 3a/la4; HAaXOIWTh T'€OMETPHUYECKHE BEJIWYHMHBI (IUIMHA, YTOIL,
MJI0MIAh, 00BEM) TIPH PEIICHUH 33]1a4 U3 PYTUX YU4eOHBIX MPEIMETOB U
U3 peabHOW JKU3HH, yYMEHHE BBIYHCISATh T'€OMETPHUYECKHE BEITUYHUHBI
(nmuHa, yroi, IJIOMAAb, OOBEM, IJIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
U3YYeHHbIE (POPMYJIBI U METOABI, B TOM YHCIE: IJIOMAAh MOBEPXHOCTH
NUpaMUJIbl, IPU3MBI, KOHYCa, HWIMHIPA, TUIOmaab chepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO TIapajUIeenuieia, MUPAaMUAbl, MPU3MBI, LWIHHIPA,
KOHYca, I1apa; yMEHHE HAXOAUTh OTHOIICHHE 00BEMOB MOAOOHBIX QUTYD

YMeHHe onepupoBarh NOHATHAMU: MPSAMOYIOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOpPOB,
NPOM3BEACHNE BEKTOpa Ha YHUCIIO, pa3jIoKEHUE BEKTopa Mo Oaswucy,
CKaJsIpHOE IPOU3BEACHHE, BEKTOPHOE IIPOM3BEIEHUE, YroJl MEXKIY
BEKTOPAMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOA
JUISI pelIeHHs TeOMETPUYECKUX 3ajiad U 3a/1a4 APYTUX Y4eOHBIX IPEIMETOB
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YmMmenne BBIGI/IpaTB HOI[XOI[HH_II/II\/'I MCTOI AJid PCIICHUA 3a/la4r; IOHUMAHHNC
3HAYUMOCTH MaTEMAaTHKHd B HU3YYEHUU MPHUPOJHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; yMEHHE paclo3HaBaTh MPOSBIEHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, YMEHUE IPUBOIUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITUNA POCCUMCKON U MUPOBO MaTEMAaTUUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'J
11O MATEMATHUKE

K IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
on

1 Yucna U BEIUUCIIEHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku AeIMMOCTH LETbIX YHCEe

Panmonaneubie uymcna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHM, TPOIEHTHI,

1.2 OCCKOHEYHBIC TTEPUOINUECKHIE TPOOH

13 Apudmernueckuil KOpeHb HaTypaibHOH creneHu. JleiicTBusi ¢ apupMeTHUECKUMHU
' KOPHSIMHU HATyPaJTbHON CTCIICHH

L4 Crenenb ¢ nenbM nokaszarenaeM. CTeneHb ¢ paloHaJbHbIM TTOKa3aTeneM. CBoicTBa
) CTEIEHH

L5 CuHyc, KOCHMHYC W TaHI€HC YHUCJIOBOrO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,

aApPKTaHI'€HC YHUCIIOBOTO apryMEHTa
1.6  Jlorapudm uncna. JlecaTUuHBIC U HATypalbHBIE JIOTApU(MBI

JleiicTBUTENBHBIE Yncaa. ApudMeTHdecKue onepaluu ¢ 1eHCTBUTEIIBHBIMUA YHCIIAMH.
1.7  TlpubnuxEHHbIEC BEIYUCICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3ysIbTaTa
BBIYMCIICHUI

1.8  TIpeoOpa3oBaHue BhIpa)KEHUN
1.9  KommekcHbie yncia
2 YpaBHEHHUs U HEpABEHCTBA
2.1 Ienwie 1 1poOHO-palIMOHATIEHBIE YPABHEHHS
2.2 VppauuoHanbHbIE YpaBHEHUS
2.3  TpuroHomerpuueckue ypaBHEHHUS
2.4 Tloka3zarenpHbIC U JJOTapU(DMHUIECCKUE YPABHCHHS
2.5  llensie u 1poOHO-paIOHAIEHBIE HEPABEHCTBA
2.6  HppanuoHanbHbI€ HEPABEHCTBA
2.7  Tloka3arenbHbIe U JOTapu(PpMUUECKIE HEPABEHCTBA
2.8 TpuroHoMmeTpu4ecKre HEPaBEHCTBA
2.9  Cucrtemsl ¥ COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10  VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11  Marpuua cuctemsl JMHEWHBIX ypaBHEeHUN. OnpenennTenb MaTpULIbl
3 OyHK1INU U TpapuKu

31 @ynkius, cnocoObl 3amanus ¢(yHkuuu. ['paduk dysxnum. BzaumHO oOpaTHBIE
' ¢bynkuuu. Yérneie n HeuéTHble QyHKImU. [lepuoanueckue QyHKIUN

39 OO6nacte omnpeneneHUss M MHOXECTBO 3HaueHuWM ¢yHkuuu. Hymm  ¢dyHkimm.
' [IpoMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
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34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

MakcumMymMbl ¥ MUHUMYMBI (GyHKuMu. HaumbGonbliee M HauMeHbIee 3HAYCHHE
GyHKIMH Ha IPOMEKYTKE

CrenenHas (yHKIMS ¢ HaTypaJbHBIM U LENIBIM MOKazateneM. E€ cBoiicTBan rpaduk.
CaoiicTBa u rpaduk KOpHS n-0i CTETNEHN

Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U Tpaduku
[Toka3zarenbHas u orapudmudeckas QyHKIIMH, UX CBOWCTBA U TpapUKu

Touku paspeiBa. AcumnTorel rpadukoB ¢yHknmii. CBolcTBa  (QYHKIHH,
HETPEPBIBHBIX HA OTPE3Ke

ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
Apudmernueckas 1 reomeTpudeckas mporpeccur. @opmyia ClI0XXKHBIX MPOLIEHTOB
Hagana maTremarnueckoro anaamsa

[TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTAPHBIX (PYHKITHIA

[IpuMeHeHne MPOM3ZBOMHON K HCCICIOBAHUIO (YHKIIMA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHne HanOombIero U HauMEHBIIET0 3HaueHus (QyHKIMU Ha
OTpe3Ke

[TepBooOpasnas. Murerpain
MHoxecTBa 1 JIOTUKA

MHoecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpammel Ditiiepa — Benna
Jloruka

BeposiTHOCTB 1 cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

Kombunatopuka

I'eomeTrpus

@urypsl Ha IIIOCKOCTH

[Ipsimble ¥ TUIOCKOCTH B IPOCTPAHCTBE
MHororpanHuku

Tena n NOBEpXHOCTH BpALCHUS

KoopauHaTsl 1 BEKTOPBI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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