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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «BeposTHOCT U cTaTUCTHKA) 6a30BOTO
ypoBHs st oOydaromuxcst 10 —11 xkmaccoB pa3padorana Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApTa CPEAHETO O0Iero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHUH, TPEABSIBIICMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCHHUCKOTO 0O0pa30BaHUS.
Peanu3arus mporpammbl 00ecrieYnBaeT OBIAICHUE KIFOYEBHIMA KOMIIETCHIIMSIMH,
COCTaBIISIIONIMMH OCHOBY HJISi CaMOpa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M II03HABATEIHHOTO Pa3BHTHS
JUYHOCTH 00YyJaroNuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYyebnslii Kypc «BeposiTHOCTh M cTaTUCTHMKa» 0a30BOTO YPOBHS SIBISETCA
POJIOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOT0O ypOBHS
ocHOBHOI mikonbl. Kypc mpennHasHaueH st (GpopMupoBaHUS y OO0yYaromuxcs
CTaTUCTHYECKON KyJIbTYpbl W TOHMMAaHUS POJIA TEOPUU BEPOSTHOCTEU Kak
MaTEMaTUYeCKOr0 MHCTPYMEHTA JJIsi U3yYEHMs CIy4alHbIX COOBITHH, BEIMYUH U
npoueccoB. IIpu u3yueHnu kypca oOOramiaroTCs MNPEICTABICHUS YYalUXCS O
METO/IaX UCCIEA0BAHMS U3MEHUNBOIO MUPA, PA3BUBAETCS IOHUMAHNE 3HAYHMMOCTH
U OOIIHOCTM MaTeMaTHMYECKUX METOJOB IO3HAHHUA KaK HEOThEeMJIEMOW dYacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CopaepxaHue Kypca HanmpaBJ€HO Ha 3aKpEIUICHUE 3HAHWM, MOJYYEHHBIX MpPH
M3YYEHHHM Kypca OCHOBHOM IIKOJbI M HA PA3BUTHE MPEICTABICHUN O CIyYalHBIX
BEJIMUMHAX U B3aUMOCBA3AX MEXIY HUMH Ha BAXKHBIX TPUMEPAX, CEOXKETHI KOTOPBIX
NOYEPIIHYTHI U3 OKPYKAKOLIETO MUpA.

B cooTBeTcTBUMM ¢ yKa3aHHBIMU LIEJIIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpPeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BbIJICIECHbI
CJIeyIOllME€ OCHOBHBIE coOJiepKaTelibHble JMHUU: «CiyuyaliHble COOBITHS U
BEpOSITHOCTHY, «CiTydaiiHbIe BEJIMUUHBI M 3aKOH OOJIBIITNX YUCEID.

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

Conepxxanne muHun «CiydaiiHble COOBITHS U BEPOSATHOCTUY» CIYKUT OCHOBOMU
s (GOPMUPOBAHUS TPEICTABICHUNW O PpaCHpeleIeHUH BEPOSTHOCTEH MEXIY
3HAYEHHUSIMHU CITyYalHBIX BEJIMYUH, a TAaKXKE 3Ta JIMHHUA HeoOXoauMma Kak 0aza aJis
U3Yy4YEeHUs 3aKOHA OOJIbIINX YKcell — (PyHIaMEHTaJIbHOTO 3aKOHA, IEUCTBYIOIIETO B
IpUpoe U OOUIECTBE U UMEIOIIET0 MaTeMaTuyeckyro ¢popmanuzaiuio. CaM 3aKOH



OONBIIMX YHCEN TPEAJIaraeTCs B O3HAKOMUTEIHbHON (OopME C MUHHUMAIIBHBIM
UCIOJIb30BaHUEM MAaTEeMAaTUYECKOTO (popMaIn3ma.

TeMbl, CBsI3aHHBIE C  HEOPEPHIBHBIMM  CIy4YallHbIMM  BEJIIMYUHAMU,
aKLIIEHTUPYIOT BHHMAHHME IIKOJbHUKOB HAa ONUCAHUU U U3YYCHUM CIIyHYailHBIX
SBJICHUI C MOMOIIbIO HENpPepbIBHbIX (PyHKIUH. OCHOBHOE BHUMAaHUE YJESETCA
MOKA3aTeIbHOMY M HOPMaJIbHOMY paCHpeleieHUsAM, MPU 3TOM MPEANoJiaraercs
03HAKOMUTEILHOE U3yUeHHE MaTepraia 0e3 10Ka3aTeIbCTB MPUMEHIEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha uzyuenune kypca « BepoITHOCTh U CTaTUCTHKA» HA 6a30BOM YPOBHE OTBOJIUTCS
1 yac B HEICNIO B TE€UEHUE KAXIOTO Tojia 00yueHus, Bcero 68 yueOHbIX 4acoB.



COAEPXKXAHHME YYEBHOI'O KYPCA
10 KJTACC

[IpencraBnenre MaHHBIX C TOMOINBIO Tabmuir u auarpamm. CpemHee
apupMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIlIee 3HAYEHHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHble COOBITUSI. DJIEMEHTAPHBIE
coObITust (Mcxonbl). BeposTHOCTH CirydaltHOTO COOBITHSA. BaM30CTh 4acTOTHl U
BEpOSTHOCTH COOBITHI. CTydalfHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITusiMU.  BeposiTHOCTH  COOBITMII B ONBITAX C  PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Onepatuu HajJ COOBITUSIMU: NepecedeHue, 00bEeJMHEHUE, TPOTUBOIIOIO0KHBIE
coowiTus. JInarpammel Ditnepa. DopMyna CioKeHHs] BEPOSTHOCTEN.

YcnoBHas BEPOATHOCTb. Y MHOXKEHHE BEPOSATHOCTEW. JlepeBO CilydanlHOTro
sKcriepuMenTa. @opMmyiia MoaHou BepossTHOCTH. HezaBucumbie COOBITHS.

Komb6unaropnoe npaBuno ymHoxkeHus. [lepectaHoBku u ¢gakropuan. Yucio
couetanuil. Tpeyronpauk Ilackans. @opmyna 6uaoma HeioToHa.

bunapHbIil citydailHblid ONBIT (MCOBITAHKE), YCIIeX U Heyaada. He3aBucrumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUN bepHyuin.

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

11 KJTACC

UucnoBple  XapaKTEpUCTUKH  CIyYaWHBIX  BEIWYMH: MAaTeMaTHYECKOE
OKMJIAHUE, IHUCIIEPCHs WM CTAaHAAPTHOE OTKJIOHeHue. I[Ipumepsl mnpuMeHeHus
MAaTeMaTHYECKOr0 OXUIAHUs, B TOM YHUCIE B 3aJayax U3 IOBCECIHEBHOM JKU3HU.
MaremaTrueckoe oXxuJaHue OMHApHOUM ciay4yailHOW BeIMYMHBL. MareMaTudeckoe
0’KHMJIaHHE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTH4eCcKoe OKUJaHUE U TUCIIEPCUs
reOMETPUYECKOT0 U OMHOMHAIIBHOTO pacIpeIeICHUN.

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

[IpuMepbl HENpepbIBHBIX Cily4aWHbIX BenuuuH. [loHATHME O TIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIbHOMY pacnpeneneHuto. [lonarue
0 HOPMAaJIbHOM PacCIpEICIICHUN.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEATEITLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCTIeKTaM Pa3InYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa »KMU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTZIbIXa, peTyJisapHas Gu3nuecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHOM JIEATEbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TpPYyAy, OCO3HAHUEM IIEHHOCTU TPYAOTIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYeCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpempl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHWE MATEMAaTUYECKUX 3HAHWM JUISI PEIICHUs 3a1ad B
00J1acTH OKpY>KaIOIIeH Cpeibl, TIIaHUPOBAHUSI TOCTYIKOB U OLICHKH WX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIEN CPEBI.

[leHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4enoBEeYeCKOW MesATEeNbHOCTH, JTaroB €€
pPa3BUTUA M 3HAYMMOCTH JJIi PAa3BUTUA I[MBWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MatemaTuka XapaKTepPU3yOTCsI OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;  NpuMeHeHue  J10SUYECKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKKA MATEMaTHYECKUX
O0OBEKTOB, TMOHSATUH, OTHONICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH
OTIpeNICTICHUsS]  TOHATUN, YyCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA MJii OOOOIIEHHS W CpaBHEHUS, KpUTEPHUU
IPOBOIMMOTO aHAIIN3A,

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

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



e JeNaTh BBIBOABI C MCIOJb30BAaHHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3AKIIIOUEHUH 0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKACHUNA (MIPSMBbIE U OT MPOTHUBHOTO), BHICTPAWBaTh apTyMEHTAIIHIO,
NPUBOJIUTH MPUMEPbl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUSI U BBIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEIICHHs, BHIOMpaTh HaMbOOIee MOAXOAAIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciienoBarebLCKHe 1eHCTBUA:

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

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMHU, TIPOIIECCAMU,

e CaMOCTOSITENIEHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI TI0 Pe3yjIbTaTaM
NPOBEAEHHOTO HAOMIOECHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 000O0ITICHU;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH Ne(UUNTHI HH(OOPMALINY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

e BHIOMpaTh WHPOPMAIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITHIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

e CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaIEKHOCTD uHpOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnedusarom

copMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0uenue:

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



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOAY PEUICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN PE3YJIbTaT;

B X0J1¢ 00CY>KJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbl, perIaeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3IMyhe M CXOJCTBO MO3WIIMIA; B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATENILHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN U 0COOCHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TpW penieHnyd Y4eOHBIX 3a1ad; MPUHUMATh IIEIb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OpPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpefieNiaTh BHIbI pabOT, JOrOBapUBATHCS, OOCYXKIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHMS, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnuvie pecynamuesnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pedIeKcur Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUIA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIaJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yabTara
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4u;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa I€JM U YCJIOBHUSAM, OOBSICHATH
MPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHUS PE3YJIbTAaTOB NEATEIIBHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



10 KJTACC

Yurath U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeHEe apuPMeTuIecKoe, MeAnana, HauboJbIIIee,
HaMMeEHbIIIee 3HaAUCHUE, pa3Max MacCHUBa YUCIIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YalHBIM SKCHEPUMEHT (OMBIT) U CiIy4dalHOe
cOoOBITHE, DJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXOJ) CIY4allHOTO OIIbITa;
HAXOJHUTh BEPOSTHOCTU B OMBITaX C PABHOBO3MOXKHBIMU CIIY4alHBIMU COOBITUSMH,
HaxXOAWTb W CpaBHUBAThb BEPOSATHOCTU COOBITHI B M3YYEHHBIX CIydalHBIX
HKCIIEPUMEHTAX.

Haxonutb u GopMyanpoBaTh COOBITUSA: NIEpECEUCHHE U 00bEeTUHEHNE JaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJIb30BaThHCS
auarpammamu Jitiepa u GopMysIon ClIoKeHHs BEpOSITHOCTEH MPHU PELICHUH 3a/1a4.

OmnepupoBaTh MOHATUSIMH: YCJIOBHAsh BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HAXOJIUTh BEPOATHOCTH C MOMOIIbIO MpPaBUJIa YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTIbITA.

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

OmnepupoBaTh MOHATUSMHU: HCIBITAHWE, HE3aBHUCUMBIC HCIBITAHUS, CEpUs
UCIIBITAaHUM, yCIeX W HeyJaya; HaXOJUTh BEPOSTHOCTU COOBITUH B cepuu
HE3aBUCUMBIX UCHBITAHUN JI0 IEPBOI0O YCIIeXa; HAXOAUTh BEPOSITHOCTU COOBITHI B
CEpUU UCTIBITAHUN bepHyIu.

OnepupoBaTh  NOHATUAMM:  CIyd4ailHass  BEJIUYMHA,  paCIpeleICHHE
BEPOATHOCTEH, AUArpaMMa pacripeesieHusl.

11 KJIACC

CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUH  CIy4allHOW  BEIUYHMHBI IO
pacnpeiesieHUIO0 UK C TTIOMOIIBIO TUArPAMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOIUTH TPUMEPHI,
KaK MPUMEHSETCS MaTeMAaTUYEeCKOE OXKHMJIAHWE CIIy4allHOW BEJIWYUHBI HAXOJUTh
MaTEMaTUYECKOE OKUJIaHKE IO TAHHOMY PACIIPEEIICHHUIO.

WmeTh nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

NmeTs mpeacTaBIeHUE 0 HOPMAIbHOM PacipeieICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3aeiioB U TeM nudppoBLIe
Ne i/ P Konrtpoabnbie  IIpakTnueckue (ubp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
1 [IpencraBienue JaHHBIX U OMUCATEIbHAS 4 bu6mmoreka [IOK
CTaTUCTHUKA https://m.edsoo.ru/e0b7b0f1
Cny4aiiHple ONBITEI M CAyJaiiHble COOBITHA,
2 omitTIH c aBHOBOSMO}KH}II:MI/I 3 1 bubmorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapPHBIMHU UCXOJAaMU
3 Omnepanuu Hag COOBITUSAME, CIIOKEHUE 3 bubmmoreka [IOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcinoBHAS BEpOSTHOCTD, JEPEBO
4 CIIy4aiiHOTO (I))HBITa ¢o 1\24[ Ea MIOJIHOM 6 bubmmorexa LHOK
v » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITUI
bu6mmoreka [IOK
4
> DIeMEHTI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocjenoBaTeabHBIX UCIIBITAHUI 3 1 bubmmorexa [IOK
p A https://m.edsoo.ru/e0b7b0f1
7 CrayyaliHble BEJIMYNHEI U pacipeacacHus 6 bubmorexa LOK
¥ pactipen https://m.edsoo.ru/e0b7b0f1
Bbu6nmuoreka [JOK
8 006006 7| 5 2
ODIICHHC I CHCTCMATH3AIIA SHAHWH https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
1 MaremaTuueckoe OKHJAaHuEe CIy4ailHON 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
) Jucnepcus U cTaHJapTHOE OTKJIOHEHHE 4 1 bubmmoreka [IOK
CIIy4ailHON BEJIUYUHBI https://m.edsoo.ru/5tbeSdcl
Bbu6nuoreka [JOK
3 3 0 3 1
AKCOH DOIBIII HHcet https://m.edsoo.ru/5fbeSdcl
4 HenpepriBHbIE CilydaliHbIE BETUYMHBI ) bubmmoreka [IOK
(pactipenenenus) https://m.edsoo.ru/5fbeSdcl
bu6mmoreka [IOK
H 2 1
> OPMATILHOS pactipeaeiiei https://m.edsoo.ru/5fbeSdcl
6 [ToBTOpenue, oboOIIeHNE U 19 ) bubnuoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
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https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX C 1 bu6nuoreka [IOK
MTOMOIIIBIO TAOJHUI] ¥ TUarpamMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTnyeckoe,
MeauaHa, HanOoJIbIIee U
2 HanMeHbIIIee 3HAUeHUs, pa3Max 1 bubmmorexa [OK
P ’ https://m.edsoo.ru/dd00738d
JUCTIEPCHS, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe,
MeauaHa, HanOoJIbIIee U
3 HanMeHbIIIee 3HAaUeHU s, pa3Max 1 bubmmorexa [OK
P ’ https://m.edso0o.ru/98645f6¢
JUCTIEPCHS, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBLIX HAOOPOB
Cpennee apudmeTnyeckoe,
MeauaHa, HanOoJIbIIee U
4 HanMeHbIIIee 3HAUYeHUs, pa3Max 1 bubmmorexa [OK
P ’ https://m.edsoo.ru/7¢9033a8
JUCTIEPCHS, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBLIX HAOOPOB
CityyaliHble SKCIIEPUMEHTBI
5 (OTIBITHI) W CITy4alHBIE COOBITHSI. | bu6nuoreka [IOK

DneMeHTapHbIe COOBITUS
(ucxoBI)

https://m.edsoo.ru/347¢c1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

BeposiTHOCTB CitydaitHOTO
coObITHs. BeposiTHOCTH COOBITHIA

bubmunoreka LIOK

6 B OMBITaX C PABHOBO3MOKHBIMU https://m.edsoo.ru/64d75244
3JIEMEHTaPHBIMU COOBITUSIMHU

7 BeposiTHOCTh citydyaitHOTrO bubmunoreka LIOK
coOwiTus. [IpakTudeckas pabora https://m.edsoo.ru/5¢8fa94a
Onepanuu Haa COOBITUSMMU:

2 nepeceueHune, 00beTMHEHNE bu6nuorexa [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. [lnarpammsl Ditnepa
Onepanuu Haa COOBITUSMMU:

9 nepeceveHue, 00beTMHCHUE bu6nuoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. JlmarpamMmel Ditnepa

10 dopmyiia CIOKEHUS bu6nuoreka [IOK
BEPOATHOCTEM https://m.edsoo.ru/3057365d
VYcnoBHas BEPOSITHOCTD.

1 YMHOXEHUE BEPOSITHOCTEH. bubnmoreka [JOK
HepeBo cinydaitHOTO https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCTD.

12 YMHOXEHUE BEPOSITHOCTEH. bubnmoreka [JOK
HepeBo cinydaitHOTO https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCTD.

13 YMHOXEHUE BEPOSITHOCTEH. bubnmoreka [JOK

JlepeBo ciry4aiftHOro
HKCIEPUMEHTA

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



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
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https://m.edsoo.ru/47fb6b11

bubmunoreka LIOK

14 PopmysIa NOMHOH BepoATHOCTH https://m.edsoo.ru/1594 1bec
15 dopmyJia MOJTHON BEPOATHOCTH bubmorexa OK
https://m.edsoo.ru/a9ec13c8
16 dopMyia MoJTHON BEPOSITHOCTH. bubnmoreka [JOK
HezaBucumeblie coObITUS https://m.edsoo.ru/e3dd5ac9
bubnmoreka [JOK
17 Kontponkras padora https://m.edsofm/29dc6cb9
18 Komb6unaropHoe npaBuiio bubmmoreka [JOK
YMHOXKEHHUS https://m.eds00.1ru/2270cf70
bubnmoreka [JOK
19 Hepecraronii u paxropran https://m.edsoclfm/d58066dl
. Bu6muotexa [IOK
20 Hucro coterannuit https://rn.edsofm/7904dfb0
21 Tpeyronbuuk Ilackans. @opmyna Bu6muotexa [JOK
6unoma Hrrorona https://m.edsoo.ru/fa47998f
bunapHbI C1y4alHBII OIBIT
2| Hemasinas romomie, Gepus EuSmcnera LIOK
N https://m.edsoo.ru/2e1{2368
HE3aBUCHUMBIX UCTIBITAHUN J10
IIEPBOTO ycrnexa
” Cepus HE3aBUCHUMBIX HCTIBITAHUN bu6nuoreka [IOK
bepuymn https://m.edsoo.ru/e9572a68
Cepusi HE3aBUCUMBIX UCIIBITAHUM.
24 [TpakTrueckas padoTa ¢ bu6nuoreka [IOK

MCIOJIb30BAHUEM DIIEKTPOHHBIX
TaOJIALL

https://m.edsoo.ru/f4al5al4



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
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https://m.edsoo.ru/f4a15a14

bubmunoreka LIOK

25 CoryaiHas BeMuHa ! https://m.edsoo.ru/639be9aa
26 Pacnpenenenune BeposATHOCTEN. | bubnmoreka [JOK
Juarpamma pacnpenesieHus https://m.edsoo.ru/6dc7f39
7 CymMma 1 npousBeieHUE ) bu6nuorexa LIOK
CIIy4alHbIX BEJIMYUH https://m.edsoo.ru/51b7ed5f
)3 CymMmma u mpou3BeJeHUE 1 bu6nuoreka [IOK
CIIy4YaiHBIX BEJIMYUH https://m.edsoo.ru/c2757¢cc3
IIpumepsl pactipeneaceHUN, B TOM
29 qlfcne rpeonI«)eT pII)q:cxoe u 1 bubmorexa [IOK
p https://m.eds00.ru/91¢08061
OMHOMHAIIBHOE
ITpuMepsl pactpeneacHuii, B TOM
30 tnfcne rpeo::eT II;q:cxoe u 1 bubmorexa [IOK
p https://m.edsoo.ru/5afffO5f
OMHOMHAIIBHOE
31 [ToBTOpenue, 0000ICHNE U 1 bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/0f4d3cd?
1 [ToBTOpeHmE, 0600IIEHNE U | bubmunoreka LIOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/e01a3dc4
bubmunoreka LIOK
33 14 0 1
Toropas KOHTpOIbHAA paboTa https://m.edsoo.ru/a985ae79
34 [ToBTOpeHme, 0600IIEeHNE U | bubmunoreka LIOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/1ddca5e0
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/639be9aa
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11 KIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra u@posBbIe
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuteckue ilfiy‘leﬂﬂﬂ :6[()1;I;OBaTeJILHbIe
padoTsI padoTsI pecypen
[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3aIs 3HAHUH.

| CrnyualiHble ONBITHI U | bubnumoreka [IOK
BEPOSITHOCTH CIIy4alHbIX https://m.edsoo.ru/430d330a
coObITHii. Cepun He3aBUCUMBIX
HCTIBITAHU N
[ToBTOpeHme, 0600IIECHNE,
cHucTeMaTU3alrs 3HaHU.

) CrnyualiHble ONBITHI U | bubnuoreka [IOK
BEPOSATHOCTH CIIyYalHbBIX https://m.edsoo.ru/a573a292
coObIThii. Cepun He3aBUCUMBIX
VCIIBITAaHUI
[ToBTOpenue, 060061ICHNE,
cHUcTeMaTU3alus 3HaHUM.

3 CrnyualiHble ONBITHI U | bubmmoreka [IOK
BEPOSATHOCTH CIIyYalHBIX https://m.edsoo.ru/07a5e861
coOpITuii. Cepun HE3aBUCUMBIX
VCIIBITAaHUI
[ToBTOpeHnue, 060061ICHNE,

4 CHCTEMAaTU3alMs 3HAHUI. 1 Bbu6nmmoreka [JOK

CrnyualiHble ONBITHI U
BEPOSITHOCTH CITyYalHbBIX

https://m.edsoo.ru/32bc29bf



https://m.edsoo.ru/430d330a
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https://m.edsoo.ru/32bc29bf

coObIThii. Cepuu HE3aBUCUMBIX

HACIIBITAaHUH
IIpumepsl mpuMeHeHUS
5 Mell)TeMaP;quI;coro OXXUJaHUSI bubmmorera IOK
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, 1oTepes)

6 MaremaTH4eCcKOe OKUIaHUE bubmuorexa [JOK
CYMMBI CITy4ailHbIX BEIUYHUH https://m.edsoo.ru/0adefe9e
Maremarndeckoe oXKugaHue

7 TeOMETPUIECKOTO U bubmorexa LIOK

P " https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeaeIICHUM
MaremaTtudeckoe 0KUIaHuE
8 T€OMETPUUECKOT0 U buGnnorexa LIOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBPHOTO pacIpeaeIICHUM

9 Jucnepcus u craniapTHOE bubanorexa [HOK
OTKJIOHECHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctanaapTHOE bubmmoreka [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6

1 Jlucnepcuy reoMeTpUYECKOro U bubmmoreka [IOK
OMHOMHUATBHOTO pPacTpeaeTICHUS https://m.edsoo.ru/4b5a495¢
[IpakTuueckas pabora c

12 HUCIOJIL30BAHUEM DJIEKTPOHHBIX bubmmorexa IOK

p https://m.edsoo.ru/a53cd884
Ta0JIAILL
3aKoH OONBIINX YHCE.
13 Br10opouHEbIil METO bubmorexa LOK
p . https://m.edsoo.ru/94ddc34a
HCCIIEOBaHUI
3aK0oH OOIBIINX YHCE.
. bubmuorexa [JOK
14 Br16opounbIii MeTOT

HCCIEeN0BaHUN

https://m.edsoo.ru/cf23b369



https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
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[IpakTuueckas pabora c

Bbu6nuoreka [JOK

15 HCIOJIL30BAHUEM DJIEKTPOHHBIX
p https://m.edsoo.ru/6¢c1d11a6
TaOJINIL
Bbu6nmuoreka [JOK
16 Hrorosas xoHTpOIBbHAS padboTa
p p https://m.edsoo.ru/7e379{8f
[Tpumepb HePEPHIBHBIX
CIy4alHBIX Benu4yuH. OyHKINA
17 nn}(:;Hocm acIpe eneHyHﬂ buGnnorexa LIOK
pactipent ’ https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBA
[Tpumepbl HeTIPEPHIBHBIX
CIy4alHBIX Benu4yuH. OyHKIUSA
18 nn}(:;Hocm acIpe eneHyHﬂ buGnnorexa LIOK
pacnpen ’ https://m.edsoo.ru/blc2712e¢
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBA
3amauu, TpUBOISIINE K
19 HOpPMaJIbHOMY paclpe/esICHNUIO. bubmmoreka [IOK
DyHKIMA IVIOTHOCTUA U CBOMCTBA https://m.edsoo.ru/97¢19£59
HOPMAaJIbHOTO pacripeaesIeHUs
[IpakTuueckas pabora c
20 HCIIOIb30BAHUEM DIIEKTPOHHBIX Bubmorexa IIOK
P https://m.edsoo.ru/1f1{9ad9
Ta0JINIL
[ToBTOpeHnue, 0600IIeHNE 1
21 cucTeMaTu3alus 3HaHu’ bubmmorexa LIOK
H ' https://m.eds00.ru/72953f4c
OnucarenbHast CTaTUCTAKA
[ToBTOpEHME, 0000IIIEHNE U
. bu6mmoreka [IOK
22 CHUCTEMAaTU3aIysI 3HAaHUH.

OnucarenbHasg CTaTUCTHKA

https://m.edsoo.ru/b699ad0c



https://m.edsoo.ru/6c1d11a6
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23

[ToBTOpeHnue, 0600IIeHNE U
cucreMatusanys 3HaHuH. OIBITHI
C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/3fcbact9

24

[ToBTOpeHnue, 06001IIeHNE U
cucremMatru3anus 3HaHUH. OIBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpeHue, 0600IIEeHNE U
crucTeMaTu3alrs 3HaHU.
Brrunciienue BeposiTHOCTEN
COOBITUH ¢ TpUMEHEHHEM (HopMYIT
U TpapIIecKuX METOI0B
(xoopauHaTHas TpsiMast, JepeBo,
nuarpamma Jusepa)

Bbu6nmuoreka [JOK
https://m.edso0.ru/272910£5

26

[ToBTOpeHue, 0600IIeHNE U
CHUCTEMAaTU3aIysI 3HAaHUH.
Brrunciienue BeposiTHOCTEM
COOBITUH ¢ TpUMEHEHHEM (HopMYIT
U TpapIIeCKuX METOI0B
(xoopauHATHAS TIpsIMasi, JIEPEBO,
auarpamma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6¢ca

27

[ToBTOpEHME, 0000IIIEHNE U
CHUCTEMAaTU3aIysI 3HAaHUH.
Brrunciienue BeposiTHOCTEM
cOOBITHII ¢ IpUMEHEHHEM (OPMYIT
U rpauyecKux MeTo10B
(xoopauHATHAS TIpsIMasi, JIEPEBO,
auarpamma Jusepa)

bu6mmoreka [IOK
https://m.edso00.ru/59641277



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

[ToBTOpeHnue, 0600IIeHNE U
CHUCTEMAaTU3aIs 3HAaHUH.
Brrunciienue BeposiTHOCTEM

28 COOBITUH ¢ TpUMEHEHUEM (HopMYIT 1 bubmorexa [TOK
https://m.edsoo.ru/e71debed

U TpapIIeCcKuX METOI0B
(koopauHATHAS TIpsIMasi, JIEPEBO,
auarpamma Jisepa)
[ToBTOpEeHHE, 0600IIEHNE 1

29 CHCTEeMAaTH3alus 3HaHUH. 1 bubmuorexa [JOK
CiyyaliHble BEJTMYUHBI U https://m.edsoo.ru/00b2efb3
pacnpeneneHus
[ToBTOpEeHME, 0000IIEHNE U

30 CHCTEeMAaTH3alus 3HaHUH. 1 Bbu6nmuoreka [JOK
CiyyaliHble BEJTMYUHBI U https://m.edsoo.ru/1cc2df8f
pacripeaeeHus
[ToBTOpeHue, 0600IIeHNE U

31 CHCTEeMaTH3alMs 3HaHUH. 1 Bbu6nmmoreka [JOK
Maremarndeckoe oXKugaHue https://m.edsoo.ru/acal298¢
CIIy4ailHOM BEJIMYUHBI
[ToBTOpeHue, 0600IIeHNE U

1 CHUCTeMaTH3aIvsl 3HaHHH. 1 bubmuorexa [JOK
Maremarnyeckoe oXKugaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHOM BEJIMYUHBI

Bbu6nmmoreka [JOK

33 HroroBast koHTpoIbHAs paboTa 1 hitps//m.cdsoo.ruw/0fd6d597

34 [ToBTOpeHue, 0600IIeHNE U 1 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YuraTh U CTPOUTH TAOIMIIBI U AUATPAMMBI
OnepupoBaTh NOHATHUAMHU: CpeAHee apudMeTHyeckoe, MeauaHa,
6.2 HauOoJbIllee, HAUMEHBIIEEC 3HAYCHHE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh TMOHATHUAMH: CIYYalWHBIM OKCIIEPUMEHT (OMBIT) |
CIIy4aifHOe COOBITHE, DJIEMEHTAapHOE COOBITHE (3JIEMEHTApPHBIN HMCXON)
6.3 CIIy4allHOTO  OMNbITA; HAXOAUTh  BEPOSATHOCTH B  OMNBITaX C
PaBHOBO3MOKHBIMH CITy9alHBIMH COOBITUSIMU, HAXOIUTh ¥ CPABHUBATH
BEPOATHOCTH COOBITHI B U3yYEHHBIX CITy4YalHBIX IKCIIEPUMEHTaX
Haxonutbs u GhopMyaupoBaTh COOBITHS: MEpecedeHue U O00bETMHCHUE
64 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE TAHHOMY COOBITHIO;
' MOJIb30BaThCA  AMarpaMMaMu ODisiepa W (GOPMYJTION  CIIOKEHHS
BEPOSITHOCTEH MpHU PEIICHUH 3aa4
OnepupoBaTh NOHSATUSMHU: YCJIOBHAasi BEpPOSITHOCTh, HE3aBUCUMBIE
6.5 COOBITHSI; HAXOUTH BEPOSITHOCTU C MOMOIIBIO IPaBUJIa YMHOKEHHUS, C
IIOMOIIBIO AEPEBA CIIYYalHOTO OIIbITA
6.6 [TpumeHsITH KOMOMHATOPHOE MTPABIIIO YMHOKEHUS MIPH PEIICHUHN 33129
OnepupoBaTh TMOHATUSMHU: HCIBITAHUE, HE3aBUCHMbIE HCIBITAaHUS,
6.7 cepus UCTBITAHUH, yCIeX U HeyAaua; HaXOIUTh BEPOSITHOCTH COOBITHIT
' B CEpUM HE3aBHCUMBIX HCIBITAHUN [0 TEpPBOTO Yycrexa, HaXOIHUTh
BEPOSTHOCTH COOBITUH B cepuUu UCTIBITaHU bepHymm
63 OnepupoBaTh NOHATUSMHU: ClIydailHass BeJIUYMHA, pACIpeeTIeHUe

BEPOSITHOCTEH, TMarpaMma pactpeaeseHHsI

11 KJIACC




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

NpoBepPsieMoro .
00pa30oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW CIIy4YalHOW BEJIMYMHBI 10
' pacrpeesieHuI0 WIH C MOMOIIbIO AUarpaMm
OnepupoBaTh MOHATHUEM MATEMAaTUYECKOrO OXXHUIAHUS, IMPUBOIUTH
55 IpUMEpPBl  TOTO, KaK TMPHUMEHSETCS MaTeMaTHYECKOE OXHUIaHUE
' CIy4yallHOM BEIWYMHBI, HAXOAUTh MaTEeMaTHYECKOE OXKUIAHUE I10
JTAHHOMY pacIpeIeICHUIO
53 HNmeThb npeacTaBiaeHue 0 3aKOHE OOJBIITUX YHCETT
5.4 NmeTs ipeacTaBieHre 0 HOPMAJIBHOM pacpeieiCHU!




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTIACC
IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA
Kon
6 Teopus BepossTHOCTEN U CTaTUCTUKA
[IpencraBnenne JaHHBIX C ToMomplo Tabnuun wu  auarpamm. Cpennee
6.1 apudmernyeckoe, MeAuaHa, HauOoJblllee W HAUMEHbIIEE 3HAueHUs, pa3Max,
JCTIEPCUS U CTaHAAPTHOE OTKIOHEHHUE YHCIOBBIX HAOOPOB
CrnyvaiiHple SKCHEPUMEHTHI (OMBITBI) W CIy4yailHble COOBITHSA. DJeMeHTapHbIE
coObITHs (Mcx0ibl). BeposTHOCTH citydaitHOro coObITHs. BiM30CTh 4acTOTHI M
6.2 BEPOSATHOCTH COOBITHIA. CllydaiiHbIE ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
coObITusiIMH. BeposTHOCTH  COOBITUH B OMBITAX C  PAaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
63 Omnepanu HaJl COOBITUAMHU: TepecedeHue, OObEeIUHEHHE, MPOTHBOIOIOXKHBIC
' coObITus. uarpammsl Diinepa. opmyria cIoKeHUs BEPOATHOCTEH
64 VYcioBHast BEPOSATHOCTh. YMHOXXEHUE BEPOSITHOCTEW. JlepeBo cCiydaidlHOro
. skcniepuMenTa. @opmysia mosHoN BepossTHOCTH. HesaBucuMblie cOOBITHS
65 KomOunaropHoe mpaBuio ymHOXeHHs. I[lepecranoBkn u dakropuan. Ywucio
' coueranuil. Tpeyronsauk Ilackans. @opmyna 6maoma Heiorona
bunapHblil ciay4ailHbIi ONBIT (MCIBITAaHME), ycnex M Heynada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX MCIHBITAaHUM 10 nepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUN bepHymm
Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEH. Huarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpenesieHMd, B TOM 4YHCIE€ T€OMETPUYECKOE HU
OMHOMHATILHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
5 Teopust BEpOATHOCTEN U CTATUCTUKA




5.1

YucnoBble XapaKTEPUCTUKHM CIYy4YalHBIX BEIWYMH: MaTEMaTHYECKOE OXXHUIAHHUE,
JUCIIEPCHUS U CTAHIAPTHOE OTKIIOHEHUE. [IprMephl IpUMEHEHNs: MATEMaTU4ECKOro
OKMJaHMs, B TOM YHCJIE B 33a4ax M3 IOBCEOHEBHOW XM3HU. MaTemMaTHuecKoe
OKU/1aHue OMHApHON cilyyailHOM BeIMYUHBI. MaTteMaTHueckoe 0KUJaHue CYyMMBbI
CIIy4alHBIX BEJIMYHMH. MaTeMaTH4eCKOe OXKUAAHUE U JUCIIEPCUS TEOMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaesieHH

5.2

3akoH OOJBIIMX YKCET U €ro poiib B HayKe, MpHpoJie U obmiecTBe. BoiOopouHbIit

METOJI MICCIIEIOBAHUI

53

[Ipumepbl HENpEpBIBHBIX  CIAyYalHBIX BeNWYWH. lloHATHE O TIJIOTHOCTH
pacnpenenenus. 3aa4uy, IpUBOIALINE K HOPMAJIbHOMY pacrnipeaeneHuto. Ilonarue

0 HOPMAITLHOM PacIpe/eICHIH




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaAHMSA K NIPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
NMPOBEPsieMOr0  OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHust

Bragenne meromamu JI0Ka3aTeNbCTB, AJTOPUTMaMH pPELICHUs 3ajad,
yMeHHe (GOpPMYIUpOBAaTH M ONEPHUPOBATh MOHATHAMH: OIpENCIICHHE,
aKCHOMa, TeopeMa, CIEeICTBHE, CBOWCTBO, NPHU3HAK, JJ0Ka3aTelbCTBO,
paBHOCWIBHBEIE (POPMYITMPOBKH; MPUMEHAThH UX; YMEHUE (HOPMYIUPOBATH
o0paTHOE M MPOTHBOIOJIOXKHOE YTBEpPXKJEHUE, NMPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJ MaTEeMaTUYeCKOH HWHAYKIIUH;
IPOBOJUTH JOKA3aTEJIbHBIC PACCYKICHH IIPU PEIICHUH 3a/1a4, OLICHUBATh
1 JOTMYECKYI0 TPaBWIBHOCTb  PACCYXJACHUH; yMEHUE OIEepUpOBaTh
HOHSATHSAMH: MHOKECTBO, ITOJMHO)KECTBO, ONEpAallNy HaJl MHOXXECTBAMHU;
YMEHHE HCIIOJb30BaTh TEOPETHKO-MHOXKECTBECHHBIM — ammapar s
OIIMCAHUS PeasIbHBIX MPOIECCOB U SBJICHUH M MPU PELICHUH 3a/a4, B TOM
YHCIIe U3 JPYTUX YIeOHBIX MMPEIMETOB; YMEHHE ONEPUPOBATH MOHATHSIMU:
rpad, CBA3HBINA rpad, AepeBo, LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONHUCHIBATH I'padbl pa3IMYHBIMU CIIOCOOAMH; MCIIOJIb30BaTh Tpadbl MpH
peleHnH 3a1a4

YMeHHe OrnepupoBaTh MOHITHSAMHU: HATypaJlbHOE YHCIIO, IEJ0E YHCIIO,
CTETICHb C LIEJBIM IT0Ka3aTelieM, KOPEHb HAaTYPaJbHON CTEIIEHH, CTEIICHD C
palnMoHaIBHBIM IT0Ka3aTeNIeM, CTETIEHb C JIeMCTBUTEIBHBIM TIOKA3aTelIeM,
Jorapu¢M UMCIa, CUHYC, KOCUHYC M TaHT€HC IMPOM3BOJILHOTO YHUCIA,
OCTaTOK IO MOAYJIO, PalMOHAIBFHOE YHCIO, MPPALMOHAIBHOE YHUCIIO,
MHOXECTBAa HATypaJIbHBIX, LENbIX, PAlMOHAIBHBIX, JICHCTBUTEIBHBIX
Yrcel, yMEHUE UCTIONB30BaTh MPU3HAKH JICTUMOCTH, HAUMEHBIITHA 00IINi
JeTUTeNlh W HauMEHbIlee olmiee KpaTHoe, anroput™M EBkimuma mpu
pelIeHNH 3aj1a4; 3HAKOMCTBO C Pa3IMYHBIMU ITO3UITUOHHBIMU CHCTEMaMHU
CUMCIICHUS;  YMEHHE  BBHINOJHATH  BBIUMCICHHE  3HAUYCHUH |
npeoOpa3oBaHMsl  BBIPAKEHHWHW €O CTENEHsSAMH ©  Jiorapudmamu,
npeoOpa3oBaHusi  APOOHO-PALMOHANBHBIX  BBIp@XKEHUH;  yMEHHE
ONEepUpOBATh  TOHATHSAMU:  TOCJIEIOBATEIBHOCTh, apupMeTHyecKas
nporpeccusi, TeOMETpUYecKasi IMporpeccusi, OeCKOHeuHO YObIBaromias
reoMeTpUYEecKasi MPOrpecchs; yMEHHe 3a/1aBaTh IMOCIEI0BAaTEIbLHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (POpPMYI; yMEHHE ONEepUpOBaThH
MOHATUSIMH: KOMIUIEKCHOE YHUCIIO, CONPSDKEHHBIE KOMIUICKCHBIC YHCIIa,
MOJyJ b U apTYMEHT KOMIUIEKCHOTO 4Kciia, (hopMa 3aluch KOMIUIEKCHBIX
gucen (reoMeTpudecKasi, TPUTOHOMETPHYIECKas U anreOpandeckas); yMeTh
IPOU3BOUTH apU(pMETHYECKHE JEHCTBUA C KOMIUIEKCHBIMU YHCIIAMH;




HpI/IBO,Z[I/ITB HpI/IMepBI HUCIIOJB30BaHUA KOMIIJICKCHBIX YHCECII, OHepI/IpOBaTB
MOHATHSMU: MaTpuna 2X2 u  3%3, OonpeaenuTeNlb  MaTpUIIbL,
T€OMETPUUECKHUI CMBICIT OTIPEICTUTEIS

YMeHue OlepupoBaTh INOHATHSAMU: palUOHAIbHBIC, HUpPALMOHAIIBHBIE,
NoKa3aTeJbHbIC, CTENEHHBIC, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHUs M HEPABEHCTBA, HUX CUCTEMBbI; YMEHHUE OIEepUPOBATh
HNOHATUSAMU: TOXKIECTBO, TOXAECTBEHHOE INpeoOpa3oBaHME, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMA YPaBHEHUHM U HEPABEHCTB, PaBHOCHIBHOCTb
YPaBHEHHH, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh ypaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C IOMOLIBIO DPA3JIMYHBIX NPUEMOB; peLIaTh
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaMEeTPOM; IPUMEHSITH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MATEMaTUYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAyKHU U PeaIbHOM KU3HU

VYMeHue omepupoBaTh TOHATUAMH: (QYHKIUS, YETHOCTH (YHKIIHH,
NEePHOANYHOCTh (PYHKIMH, OTPAHHYEHHOCTH (YHKIIMH, MOHOTOHHOCTH
¢GyHKINH, SKCTpeMyM (QYHKLUHU, HauOOJbIIee U HaMMEHbIIee 3HAYCHUS
(GyHKIMN HAa TPOMEXKYTKE, HEMIpepbIBHAS (PYHKIUS, aCUMIITOTHI rpaduka
¢yHKUIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIUH, T€OMETPUUYECKHIA U
¢u3nUecKuif CMBICIT TPOM3BOJIHOW, TepBOOOpa3Has, OMNpeAeIEHHbIH
MHTErpaj; yMEHHE HaXOJWTh AaCHMOTOTHI Tpaduka (yHKIUH;, yMEHHUE
BBIYHCIIATE NPOM3BOAHBIE CYMMBI, TPOM3BEACHUS, YacTHOTO W
KOMITO3UIMH (YHKIMH, HAXOIUTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYHKIMM; yMEHHE HaXOJHWTh IPOM3BOJHBIC 3JEMEHTAPHBIX (YHKIHII;
YMEHHE WCIOIb30BaTh NPOM3BOAHYIO JUIS HCCICAOBAaHHUSA (QYHKIHH,
HAXOJUTh HAWOOJIbIIME M HAUMEHbIIWE 3HAYeHHUS (QYHKLIUH; CTPOUTH
rpaduKd MHOTOWIECHOB C HCIIOJIb30BAaHHEM ammapara MaTeMaTH4eCKOTo
aHanu3a; NPUMEHATh TPOU3BOJAHYIO I HAXOXKICHHUS HAWITYdIIero
pelieHusl B NMPUKIAIHBIX, B TOM YHCIE COIHAIbHO-I)KOHOMHUYECKUX WU
bu3HYeCKUX 3a/a4ax; HaXOIUTh TUIOMIAAN U 00BEMBI (DUTYD C TTOMOIIBIO
MHTErpaja; NPUBOIUTH NPHMEPbl MaTeMaTH4eCKOr0 MOAEIHPOBAHHS C
nomoInbio auddepeHInaIbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: rpaduk GyHKIMU, 0OpaTHAs GyHKLINA,
KOMITO3UIUS (DYHKIMHA, JTuHeHHas (QyHKIUS, KBagpaTH4Has (QyHKIu,
panuoHanbHas (QYHKIUS, CTerneHHas (yHKUWSA, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETpUYECKUEe (DYHKIMH, MOKa3aTeabHas U
norapupmudeckas (QyHKIIUU; yYMEHHE CTPOUTh TpapUKh H3YICHHBIX
GyHKIMA,  BBINOJHATH  mpeoOpa3zoBaHus  rpadukoB  (QYHKIIHM,
UCTIOJIb30BaTh TPapUKH IJIs1 U3yYSHUS MPOLECCOB U 3aBUCUMOCTEH, MpH
pelIeHNH 3a7ad U3 APYruxX Y4eOHBIX MPEIMETOBH 3aJad M3 peabHOU
KHU3HH; BBIpAXaThb (OPMYJIaMU 3aBHCHMOCTH MEXIy BEIUYMHAMU,
UCIIOJIb30BaTh CBOMCTBA M rpaduku (QyHKIUI s pelieHus] ypaBHEHUH,
HEPaBEHCTB M 3aJauy C IapaMeTpaMu; HU300pakaTh Ha KOOPAMHATHOU
IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM




YMeHue pemaTth TEKCTOBBIE 3aJadM pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBUKEHHUE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 331a4u U3 00JIaCTH YIPABJICHUS JIMYHBIMUA U CEMEHHBIMU
(¢buHaHCaAMM); COCTaBJIATH BbIPAXKEHHs, ypaBHEHHUS, HEPABEHCTBA M MX
CHUCTEMBI IO YCIOBHMIO 3a7a4M, HMCCIIEIOBAaTh MOJYYEHHOE pELICHUE H
OLIGHUBATh MPABIONOJ00HOCTh pE3yNbTaTOB; YMEHHE MOIEIUPOBAThH
peaIbHbIE CUTYyallUd HA SI3bIKE MATEMAaTUKH; COCTaBJIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO 33/1a4U, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEIM C HCIOJb30BaHUEM ammapara  aiureOpsl,
MHTEPIPETUPOBATH MOJTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUAMU: CpefHee apudmMeTnueckoe, MeanaHa,
HanOoJIpIlIee U HAaNMEHBIIIeE 3HAYCHUs, Pa3Max, TUCIIePCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTb, HHTEPIPETUPOBATH
UH(OpMaLKIO, PEJCTABICHHYIO B TaOIHUIIax, Ha [uarpaMMax, rpadukax,
OTPaXKAIOLIYI0 CBOWCTBA PEalIbHBIX MPOIIECCOB M SIBICHUHN; MPEACTaBIIATH
uHpOpMaIMI0O C TIOMOINBIO Ta0NWIl W JuUarpaMM; HCCJIEIOBaTh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCIIC C TMPUMEHCHHEM TpapHuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; TPA(QUIECKH HCCIIETOBATH COBMECTHBIC
HaOJIIOICHNS C TIOMOIIBIO TMarpaMM pacCcerBaHMs U IMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIYYallHBIA ONBIT W CIy4YalHOE
cOOBbITHE, BEPOATHOCTH CIy4alHOTO COOBITHSA; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJIb30BAaHUEM TpapUUeCKUX METOAOB; MPUMEHSThH
bopMyIbl CIOXKEHUS U YMHOMKEHHUS BEpOSTHOCTEH, (QOopMyiy MOTHOMH
BeposTHOCTH, (hopmyny bepHymim, komOuHaTOpHBIE (HAKTHI U (HOPMYJIBI,
OLICHUBATh BEPOSITHOCTH pEalbHBIX COOBITHI; YMEHHE ONEepUpOBaThH
NOHATUSAMM: Cly4yalHas BeEIMYMHA, PACIPENEICHUE BEPOSATHOCTEM,
MaTEeMAaTHYECKOE OXKHJIaHWE, TUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CllyualiHOW BENMYMHBL, (YHKUUU paclpeieseHuss ¢ IUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTeIbLHOT0 U HOPMAJILHOTO paclpeiesieHuil; yMeHue
MCIIOJIb30BaTh CBOMCTBA U3YYEHHBIX paclpeAeseHUI s peleHus 3a1ay;
3HAKOMCTBO C MOHATHUSAMU: 3aKOH OOJIBIIUX YHCEJ, METOIbl BEIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE TMPUBOAUTH IPUMEPHl MPOSBICHUS 3aKOHA
6OJ'II>H_II/IX YuCCll B HNPUPOAHBIX H OGH.[GCTBGHHBIX SABJICHUAX, YMCHHC
ONnecprupoOBaTh MOHATUAMHA: COUYCTAHUC, NICPECTAHOBKA, YHUCJIO COquaHHﬁ,
YUCIIO  TEPecTaHOBOK; OwHOM HpIOTOHa; yMeHHE  MPUMEHSTH
KOMOWHATOpHBIE (haKThl U PACCYXKACHUS Ul PEIICHUs 3a/1a4; OLIEHUBATh
BEPOATHOCTH PEATBHBIX COOBITHIl; COCTABIATH BEPOSTHOCTHYIO MOJIEIb U
UHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTb IOHATUSAMHU: TOYKA, IIpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJINYNHA YIJIa, IJIOCKUI YroJl, ABYyTrPaHHBIN
yroJj, TPEXITPAHHBINA YIOJl, CKPELUBAIOLINECS MIPSAMBIE, TaPAJLIEIbHOCTD U
NEPIECHIUKYJIAPHOCT IPSIMBIX M IUIOCKOCTEH, Yrojl MEXIy INPSMBIMH,
yroJl MEXAY HpsIMOM H IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMY,




paccTosiHie OT TOYKH A0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMHU,
paccTosiHie MEXIY IUIOCKOCTSIMH; YMEHHE UCIOJIb30BaTh MPHU PEIICHUN
3aJa4 M3y4yeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHHUE OLICHUBAThH
pa3Mepsl OOBEKTOB OKPY)KAIOIIEr0 MHpa; CTPOUTH MaTeMaTUYecKue
MOJIEJI C TOMOIIBI0O TEOMETPUUECKUX MOHATUA W BEJIMYMH, pPElIaTh
CBSI3aHHBIC C HUMHU MTPAKTUYECKHE 32191
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YMeHne omnepupoBaTh MOHATHAMU: TUIONIAAb (GUTYpPBI, 00bEM (UTYPHI,
MHOTOTPaHHHK, TPaBWIBHBI MHOTOTPAaHHUK, CEYCHHWE MHOTOTPaHHUKA,
Ky0, TapajieNenure], Mpu3Ma, NuUpaMuaa, ¢Gurypa M IOBEPXHOCTb
BpallleHHs, IWINHAP, KOHYC, map, chepa, momanb cepbl, TUIOMmaIb
MOBEPXHOCTU MHUPAMUABI, NPHU3MBI, KOHYyCa, LMWIMHIApA, 00BEM Kyoa,
IPSAMOYTOJIBHOTO TapajuieNienunesia, MUpaMubl, MPU3MbI, HWIMHApA,
KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIMIIMHAPA,
napajjieibHble OCH WJIM OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cqepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOHUTH CEUCHHE
MHOTOTpaHHHKA, U300paKaTh MHOTOTPAaHHHUKH, (UTYPHI U TTOBEPXHOCTH
BPAIICHHS, UX CCUCHHS, B TOM YHCIIE C IOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHSTh CBOWCTBA T€OMETPHYECKUX (UTYP, CAMOCTOSATEIHEHO
(bopMyIHpOBaTH ONpeCIICHIs U3ydaeMbIX (PUTYD, BBIABUTAThH THIIOTE3BI O
CBOWCTBAaX M MpPHU3HAKAX TI'COMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh HX; YMEHHE TPOBOAMTH Kiaccupukanuio Quryp 1o
pa3IMyHBIM TPU3HAKAM, BBIMOIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIC
HOCTPOCHHS

11

YMeHue omnepupoBaTh TOHSATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napauIeTbHBIA MMEPEeHOC, CUMMETPHUSl Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOMO00US, TMOAOOHBIE (UIYpPHI; YMCHHE
pacmo3HaBaTh PaBHbIE U TOMOOHBIE (UTYpPHI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYyPE; UCIIOJIb30BATh T€OMETPUICCKIE OTHOIIICHUS TIPU
peIIeHUH 3a/la4; HaXOIWTh T'€OMETPHUYECKHE BEIWYHMHBI (UIMHA, YTOIL,
MJI0MIAh, 00BEM) TIPH PEIICHUH 33/1a4 U3 PYTUX YU4eOHBIX MPEIMETOB U
U3 peabHOW JKU3HH, yYMEHHE BBIYHCIATH T'€OMETPHUYECKHE BEIUYHUHBI
(nmuHa, yroi, IJOMmMAnb, OOBEM, IIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
U3YYeHHbIE (OPMYJIBI U METOABI, B TOM YHCIE: IJIOMAAh MOBEPXHOCTH
MUPAMHUJIBI, TIPU3MBI, KOHYCA, IWIMHIPA, IUIOMaab cepbl; 00bEM Kyda,
NPSIMOYTOJIBHOTO TIapajUieenuieia, MUPAMUAbl, MPU3MBI, HWIHHIPA,
KOHYcCa, I1apa; yMEHHE HAXOAUTh OTHOIICHHE 00BEMOB MOAOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHASL CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOpPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIO, Pa3lIOKEHHWE BEKTOpa 1Mo 0aswucy,
CKAJIIPHOE TPOU3BEJCHHE, BEKTOPHOE TMPOU3BEACHHUE, YIrOJd MEXIY
BEKTOpAaMHU; YMEHHUE HMCMOJb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METO]
JUISI pelIeHHs TeOMETPUYECKUX 3ajiad U 3a/1a4 APYTUX Y4eOHBIX IPEIMETOB
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YmMmenune BBIGI/IpaTB HOI[XOI[HH_II/II\/'I MCTOI AJid PCIICHUA 3a/la4r; IOHUMAHHNC
3HAYUMOCTH MaTEMAaTHKH B HW3YUYEHUU MPHUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHHUM; yMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTUKHU B UCKYCCTBE, yMEHUE IPUBOJUTH PUMEPHI MATEMaTHYECKUX
OTKPBITUNA POCCUMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
11O MATEMATHUKE

K IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
o

1 Yucna ¥ BEIUUCIIEHUS

1.1 Harypanbabie u nenbie ynucna. [Ipu3Haku AeTMMOCTH LETbIX YHCEe

Panmonaneubie  uymcna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TPOIEHTHI,

1.2 OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH

13 Apudmernueckuil KOpeHb HaTypaibHOH creneHH. JleiicTBus ¢ apupMeTHUECKUMH
' KOPHSIMH HATyPaTbHON CTCIICHH

L4 Crenenb ¢ nenbM nokaszarenaeM. CTeneHsb ¢ paloHadbHbIM MTOKa3aTeneM. CBoCTBa
’ CTENEHH

L5 CuHyc, KOCHMHYC W TaHIE€HC YHUCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHT'CHC YUCJIOBOI'O aprymMmeHTa

1.6 = Jlorapudm uncna. JlecaTUuHBIC U HATypalbHBIE JIOTApU(MBI

JleiicTBUTENBHBIE Ynca. ApudMeTHIecKue onepaluu ¢ 1eHCTBUTEIIBHBIMUA YHCIIAMH.
1.7 = TlpubnuxEHHbIe BEIYUCICHUS, IPABUIIAa OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3ysIbTaTa
BBIYMCIICHUI

1.8  TIpeoOpa3oBaHue BhIpa)KEHUN

1.9 KomiuiekcHble yncia

2 YpaBHEHHUs U HEpABEHCTBA

2.1 Ienpie 1 1poOHO-palIMOHATIEHBIE YPABHEHHS

2.2 VppauuoHanbHbIE YpaBHEHUS

2.3  TpuroHomerpuueckue ypaBHEHHUS

2.4 | Tloka3zarenpHbIC U JOTapU(DMHUIECCKUE YPABHCHHS

2.5  llensie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA

2.6 = HppanuoHanbHbIE HEPABEHCTBA

2.7 = Tloka3arenbHbIe U JOTapu(pMUUECKHE HEPABEHCTBA

2.8 | TpuroHomeTpuvecKkre HEPaBEHCTBA

2.9  Cucrtemsl ¥ COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB

2.10  VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu

2.11  Marpuna cuctemsl IMHEWHBIX ypaBHEeHUN. OnpeaennTenb MaTpULIbl

3 OyHKIIMU U TpapuKu

31 @Oynxkius, cnocoObl 3amanus ¢yHkuuu. ['paduk dysxnum. BzaumHo oOpaTHBIE
' dbyakuun. YetHbie 1 Heu€THbIe PyHKIMu. [leprnoanueckue GyHkimm

39 Obnacte omnpeneneHUs M MHOXECTBO 3HaueHuWM ¢yHkuuu. Hymm ¢dyHkimu.

[IpoMexXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.




MakcumMymMbl ¥ MUHUMYMBI ¢GyHKuuu. HaumbGonbliee W HauMeHbIee 3HAYCHHE
GyHKIMH Ha IPOMEKYTKE

CrenenHas (yHKIMS ¢ HaTypaJbHBIM U LENIBIM MOKazateneM. E€ cBoiicTBan rpaduk.

33 . .
CaoiicTBa U rpa UK KOpHS 71-0i CTEIICHH
3.4  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKU
3.5  Tloka3arenbHas u Jorapupmuueckas GyHKINUHU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yHkiui. CBoicTBa  (QYHKIIHH,
’ HETPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENLHOCTEH
3.8 Apudmernueckas u reomeTpudeckas mporpeccuu. @opmyia CI0KHBIX MPOIEHTOB
4 Havana maremaTndeckoro anaamza
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTAPHBIX (PYHKITHIA
[IpuMeHeHne MPOM3ZBOMHON K HCCICIOBAaHUIO (PYHKIIMA HAa MOHOTOHHOCTh H
4.2 | skctpeMyMbl. HaxoxaeHue HamOOJBIIEr0 U HAUMEHBIIETO 3HAYEHUS (PYHKIIMU Ha
OTpe3Ke
4.3  TIlepBooOpa3Has. MHaTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HaJ MHOKecTBamMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2  BeposiTHOCTH
6.3  KomOunaropuka
7 ['eometrpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 llpsiMble U TIJIOCKOCTH B TPOCTPAHCTBE
7.3 ' MHoOrorpaHHuKu
7.4  Tena u NOBEpXHOCTH BpaLICHUS
7.5 = KoopauHaTbl U 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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