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MNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yuyeOHOro kypca «BeposSTHOCTP M CTaTHCTHKa»
0azoBoro ypoBHs s oOywaromuxcsi 10 — 11 kmaccoB paspaboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpa3oBanus. Peanmuzanusi mporpamMmbl OOeClieYMBaET OBJAJCHHUE KIIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
0o0pa30oBaHusl, LEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

PaGouas nporpamma yueGHOTO npenMeTa chopMupoBaHa ¢ yu€ToM padoyeit
nporpammsl BociiuTanus (32.1 ®I'OC O0O0).

BocnurarenpHplii  NOTeHHMaN ydyeOHOro mnpeamera «BeposTHOCTH W
craTucTuka. bazoBeiil ypoBeHb» mis yuamuxcs 10-11 knaccoB peanusyercs dyepes:

— pa3BUTHE MO3HABATEIBHOTO MHTEPECA B Pa3HbIX NPEIMETHBIX 00JACTAX C
y4ETOM CBOMX MHTEPECOB, CIIOCOOHOCTEH, IOCTHIKCHHI,

— (opMHUpOBaHUE TPEJICTABICHUNA O COBPEMEHHOW HAy4YHOW KapTHUHE MHPA,
JTOCTIKCHHUSIX HAyKH M TEXHUKH, (DOPMHUPOBAHHWE MOHUMAHUS 3HAYCHUS HAYKU B
YKU3HH POCCHUIICKOTO 00IecTBa, 00ecneueHn ero 0e30MacHOCTH, TYMaHUTAPHOM,
COLIMaJIbHO-PKOHOMUYECKOM pa3Butuu Poccuu;

— IpoBeJeHue Oecell 0 TPAIULIUOHHBIX JyXOBHO-HPABCTBEHHBIX LIEHHOCTSIX,
KylbType HaponoB Poccunm ¢ y4€TOM MHPOBO33pEHYECKOTO, HALMOHAIBHOTO,
KOH(peCCHOHAIBLHOTO CaMOOTIPEEIICHHUS.

— TpUBICYCHHE BHHMAHUA OOYYalOIIMXCS K IEHHOCTHOMY acHeKTy
U3y4aeMbIX Ha YypoOKaxX TMPEeAMETOB, SBJICHUNW U COOBITUH, WHUIMUPOBAHHE
OOCY>KIIeHUM, BbICKa3bIBAHUII CBOEr0 MHEHHS, BBIPAOOTKH CBOETO JMYHOCTHOTO
OTHOIIICHUS K U3YYaeMbIM COOBITHSM, SIBJICHHSIM, JIUIIaM;

— MOOYyXJIeHHe OOydYaroluxcs CoOJI0IaTh HOPMBI IIOBEICHMS, IpaBuia
OOILIEHUsI CO CBEPCTHUKAMHU U T[E€aroraMu, COOTBETCTBYIOLIME  YKIIATy
001eo0pa3oBaTeIbHOM OpraHu3aIlnu, YCTaHOBJICHHE 5 MOJIJICPIKKY
no0poskenaTeabHON aTMochepsr,

— opraHum3zanui0 medCcTBAa  MOTHBHUPOBAHHBIX W JPYAUPOBAHHBIX
oOy4Jarommxcs HaJl HEYCIEBAOIMMHI OAHOKIACCHUKAMHU, B TOM YHUCJIE C OCOOBIMU
00pa30BaTeNbHBIMU  MOTPEOHOCTAMHM, JAIOUIETO OOY4YaloUIUMCS  COIMAJIBHO
3HaYUMBIN OTBIT COTPYAHHYECTBA U B3aUMHOM MTOMOIIIH;

— UJHULUMUPOBAHWE U TOJACPKKY HCCIEIO0BATEIbCKON JEATEIbHOCTH
oOy4Jaronuxcs, MIAHUPOBAHUE M BBHIMOJHEHWE WHIUMBUIYAIbHBIX M TPYMNIOBBIX
MIPOEKTOB BOCIIUTATENbHON HAIIPABICHHOCTH.

2



HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTATUCTHKa» 0Aa30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mmIKkoibl. Kypc mpennazHadeH st (GOpMHpOBaHHS y OOYyYaroIIUXCs
CTAaTUCTUYECKOW KYyJNbTYpbl M TIOHMMAaHHSA pOJH TEOPUH BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIy4alHBIX COOBITHM, BEJIUYMH U
npouieccoB. [lpu m3ydeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX MCCIEAOBAHMS U3MEHUMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAUUMOCTHU
U OOIIHOCTH MaTeMAaTHUYECKUX METOAOB IO3HAaHWS KaK HEOThEMJIEMON YacTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHHUS.

ConepxaHue Kypca HallpaBJICHO Ha 3aKpEIUICHUE 3HAHUM, MOITYYEHHBIX MPU
U3Y4YE€HUU Kypca OCHOBHOM IIKOJIBbI U Ha Pa3BUTHE IMPEACTABICHUMN O CIy4yailHBIX
BEJIMYMHAX M B3aMMOCBS3SX MEXAYy HUMH HAa BaXHBIX NpHUMEpaxX, CIOKETHI
KOTOPBIX TIOYEPITHYTHI U3 OKPY>KAIOIIETO MUPA.

B cooTBeTcTBHM C yKa3aHHBIMH IIENISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT M CTAaTUCTUKA» CPENHEW IIKOJbl Ha 0Aa30BOM YPOBHE BBIJICICHBI
CIIEyIOIllME OCHOBHBIE cojepxkaTeinbHble JHUHUU: «CiydyaliHble COOBITHA W
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

Baxnyro dacTh Kypca 3aHHUMaeT W3Y4YCHHE TI'E€OMETPHUYECKOro U
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C MX HENPEPbIBHBIMU aHAJIOTaMu
— TOKa3aTeJIbHBIM U HOPMAJIbHBIM paclpeieieHUsIMU.

Conepxxanne nuHUM «CryyaliHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOW 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEXIy 3HAUCHUSAMH CIyYalHBIX BEIMYHMH, a TaKKe dTa JIMHUS HEOOXOoIuMa Kak
0aza s W3ydyeHHs] 3aKOHAa OoNbIIKMX uucel — (YHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIErO B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MpeasiaraeTcsi B 03HAKOMHUTEIbHOM
dbopMe ¢ MUHUMAITbHBIM HCIIOJIb30BAHNEM MaTEeMaTHYECKOTO hopMaIn3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYalHBIMH  BEIWYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINHCAHUU M H3YYCHHM CIy4ailHbIX
SIBJIGHUIN C MOMOILBIO HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMaHUE YIENAETCA
MOKa3aTeIbHOMY W HOPMAJIBHOMY paclpelefieHHUsIM, TIPH ATOM MPeAIoiaraeTcs
O3HAKOMHTENFHOEC H3y4YeHHEe MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
¢dakToB.



MECTO KYPCA B YYEBHOM IIVIAHE

Ha wuzyuenne kypca «BeposSTHOCTb M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOJUTCS | 4ac B HEACINIO B TEUCHHUE KaXIOT0 roja o0yueHus, BCero 68 yueOHbIX
4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITHs (MCXOMbI). BeposTHOCTh ciydaitHOTOo coOBITHS. BinM30cTh 9acTOThI H
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpEceUeHue, 00bEAUHEHNE, TPOTUBOMIOIOKHBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KomMOunaropHoe npaBuino ymHoxxkenus. I[lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

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

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdTrHoctel.  Jluarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.
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UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMeHEeHUs
MaTeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJIE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

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

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOMIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIKEHUW B JIPYTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
paznuuHbiM  chepam  npodeccCHOHANBbHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP



Oynymeld mnpodeccnrn W peamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIIWSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0ieM;
OpUCHTaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWMA i1 PEIIeHUS 3a7ad B
0o0JaCTH  OKpYy)Karomiell cpejpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOIEH CPEIbI.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH JJII PA3BUTHs I[MBUIN3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATeIbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenwvuvle  Oelicmeus, — 00eCneyU8arOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OEHUE
Memo008  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPeoOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIIbHBIE W OTPHUIATEIbHBbIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;



e BBUBISITH  MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NpOTUBOpEeUHss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSX;
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBO/IBI;

e BbIOMpaTh cHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBAThb HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IIPOBOJHUTH CaMOCTOSITETIbHO CILJITAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTATAM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AeUIMTHI MHOOPMALIUM, JAHHBIX, HEOOXOJAUMBIX IIJIi OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh HWHPOPMAIMIO W3  HUCTOYHUKOB  PA3JIMUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MH(GOPMAIIUIO, IPEJICTABIATh €€ B Pa3au4HbIX (GopMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
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OO01menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHbBIN pPe3ybTarT;

B X0/ie 00CYKJeHH 3a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM Gopme popMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W  HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUTyaTbHON pabOThI MPU PENICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOH JESITeNbHOCTH, IUJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBAaTh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzamnus:
COCTaBJIAITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3yJsibTara pelieHuss MaTeMaTHYeCKO 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOTUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefAHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
cOOBITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPABHUBATh BEPOSTHOCTU COOBITUA B M3YyUCHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jusepa u GopMylioN CI0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

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

OnepupoBaTh NOHSATUAMH: HCHBITAHUE, HE3ABHUCUMBIEC HCIBITAHUS, CEPHUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; PUBOIUTH TPUMEPHI,
KaK MPHUMEHSIETCS MATEMATUYECKOE OXKHUAAHWUE CIIYYAaWHOW BEIWYMHBI HAXOJUTh
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

HNmeth nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICIICHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos DJIEKTPOHHbBIE
Ne HaumenoBaHue pa3jiesioB U
KoHTpoabHbIe IpakTuyeckue (undposbie)
n/n TeM NMPOrpaMmMbIl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 [IpencrasieHue n1aHHBIX U 4 bubnuoreka [JOK
onucaTesibHas CTaTUCTUKA https://educont.ru
CiryuyaiiHble OIIBITHI U
5 CIIy4alHbIE COOBITHSI, OTIBITHI C 3 1 bubnnorexa [JOK
PaBHOBO3MOKHBIMU https://educont.ru
AIIEMEHTAPHBIMH UCXOAAMHU
3 Onepanuuu Haj COOBITUSIMU, 3 bubnnorexa [JOK
CJI0’)KEHUE BEPOATHOCTEH https://educont.ru
VYcnoBHas BEPOSTHOCTb, IEPEBO
4 CJIy4alfHOTO OIbITa, GopMyIia 6 bubmmnoreka HOK
IIOJTHOM BEPOSATHOCTH U https://educont.ru
HE3aBUCHUMOCTb COOBITUI
5 OneMeHThl KOMOMHATOPUKU 4 brbmmorexa [OK
https://educont.ru
5 Cepuu nocsea0BaTebHBIX 3 1 bubmuoreka [IOK
HWCTIBITAHU I https://educont.ru
7 Cry4aifHple BETUYUHBI U 6 bubmmnoreka [JOK
pacnpeneneHus https://educont.ru
8 O06o0mIeHre U cucTeMaTH3aIus 5 5 bubmuoreka [{OK
3HAHUM https://educont.ru
OBUIEE KOJIMYECTBO YACOB I10 34 5 9
[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
(undposbie)
Nen/m pa3sgenoB u TeM KonrtpoJibHbie IIpakTnyeckue
Bcero oOpa3oBaTe/ibHbIE
nporpamMmMsl padoThI padoThI
pecypcbl
Marematuueckoe
1 OKHMJIaHUE CITy4alHOMN 4 bubmorexa HOK
A i https://educont.ru
BEJIMYUHBI
Hucnepcus u

5 CTaHJapTHOE 4 1 bubmmoreka [JOK
OTKJIOHEHHE CITy4yaliHOU https://educont.ru
BEJTMYUHBI

3 3aK0H OOJIBIIMX YUCEI 3 1 bubmmorexa [IOK

https://educont.ru
HenpeprsiBHbie
P vp bubmuoreka [IOK
4 CIIy4alHbIE BETNYNHbI 2
https://educont.ru
(pactipenienenus)

5 HopwmansHoe 5 1 bubmmnorexka HOK
pacrpeeneHus https://educont.ru
[ToBTOpEHME, Bu6 OK

6 o0o01IeHne u 19 2 nommotexa L

. https://educont.ru
CUCTEMaTH3aIlUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB 34 5 3

I10 ITPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
uudgposbie
Ne n/m Tema ypoka Kontposbubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 IIpencraBneHne JaHHBIX C TOMOIIBIO 1 bu6mmoreka [IOK
Ta0JINII U THATrPaMM https://educont.ru
Cpennee apudmernueckoe, MeIuaHa,
5 HauOoJbIIIee U HANMEHbIIIEe 3HAUCHHUS, 1 bubnuotexa [JOK
pa3Max, gucrepcusi, CTaHgapTHOE https://educont.ru
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnueckoe, MeIuaHa,
3 HauOoJbIlIee U HANMEHbIIIEe 3HAUCHNUS, 1 bubnuorexa [JOK
pa3Max, JUCIepCcHusi, CTaHAAPTHOE https://educont.ru
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndyeckoe, MeIMaHa,
4 HanOoJIbIlIee U HAMMEHBIIIEEe 3HAYCHHS, 1 bu6mmorexa [IOK
pa3Max, JUCIepCcHusi, CTaHAaPTHOE https://educont.ru
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CriyyaiiHble SKCIIEPUMEHTHI (OMBITHI) U
. bubnuorexa [JOK
5 CllydaiiHble COOBITHS. DIeMEeHTapHbIe 1
https://educont.ru
COOBITUS (MCXOBI)
BeposiTHOCTB CitydaitHOTO COOBITHS.
6 BeposiTHOCTH COOBITHI B ONBITAX C 1 bubnuoreka [IOK

PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU
COOBITUSAMU

13
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BeposiTHOCTB ciTydaiiHOTO COOBITHSI.

bubmuorexa [JOK

7
[IpakTrueckas pabota https://educont.ru
Omnepanuu HaJ COOBITHSIMHU: TIEPECEUCHUE,
8 00beIMHEHNE COOBITHI, bubmuorexa [JOK
MIPOTUBOMOIOKHBIE COOBITHS. J[narpaMmmel https://educont.ru
Ditnepa
Onepanuu HajJ COOBITHSIMU: TIEpEceueHue,
9 00beIMHEHNE COOBITHI, bubmuorexa [JOK
MIPOTUBOMOJIOXKHBIE COOBITHSA. JlnarpaMmbl https://educont.ru
Ditnepa
. bubmuorexa [JOK
10 dopmyra CII0KEHUS BEPOSITHOCTEH
https://educont.ru
VY ciioBHAs BEPOSATHOCTh. Y MHOKCHHUE
11 BeposiTHOCTEH. [lepeBo ciaydaltHOTo bubmmorexa [OK
p s i https://educont.ru
IKCIIEPUMEHTA
YcnoBHas BEpOATHOCTh. Y MHOKEHHE
12 BepoATHOCTEH. JlepeBo cirydyaiiHOTO bubmmorexa [TOK
P s i https://educont.ru
IKCIIEPUMEHTA
YcnoBHas BEpOATHOCTh. Y MHOKEHUE
13 BepoATHOCTEH. JlepeBo cirydyaiiHOroO bubmmorexa [TOK
P s i https://educont.ru
JKCIIEPUMEHTA
14 ®opMyIa MoJIHON BEPOATHOCTH bubmmorexa [TOK
pMYy P https://educont.ru
. bubnuorexa [JOK
15 dopmyIa MOIHON BEPOATHOCTH
https://educont.ru
16 ®opMyiia OJTHON BEPOATHOCTH. bubnnoreka [JOK
HezaBucumeblie coObITHS https://educont.ru
17 KonTponbnas padora bubnnorexka [JOK
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https://educont.ru

18 KoMb6uHaTtopHoe npaBuiio yMHOXKEHHS bubmmorexa LIOK
p P ™ https://educont.ru
bu6 e OK
19 [TepecTanoBku u pakTopuan nosmoreka Ll
https://educont.ru
bu6 e OK
20 UYwucno coueranuit noamoreka L1
https://educont.ru
21 Tpeyronbuuk [lackans. @opmyna 6buHoma bubnuorexa [IOK
HrroTona https://educont.ru
bunapHblii ci1y4aifHbIi ONBIT (MCIIBITAHUE),
99 ycnex u Heyaada. HezaBucumble bubnnorexa [HOK
ucnbiTanus. Cepus HE3aBUCUMBIX https://educont.ru
UCIBITAaHUHN 0 TIEPBOTO ycIexa
93 Cepust HE3aBUCUMBIX HUCTIBITAHUM bubnuorexa [JOK
bepuymnu https://educont.ru
Cepust HE3aBUCUMBIX UCTIBITAHUH.
bu6mmoreka [JOK
24 [IpakTnueckast paboTa ¢ UCIIOIb30BAaHUEM
https://educont.ru
AJIEKTPOHHBIX TaOJIHUIL
b K
25 Cryvaiinas BemTU4rMHA momorexa LO
https://educont.ru
26 Pacnipenenenne BepostHocTeit. Jlnarpamma bubnnoreka [JOK
pacrpeeneHus https://educont.ru
97 CyMMa U Ipou3BeIeHUE CITyYalHbIX bubnmuorexa [JOK
BEIIUYUH https://educont.ru
28 CymMmma 1 IpOM3BEIAEHUE CITyYallHbIX bubmuorexa [JOK
BEIIMYMH https://educont.ru
29 IIpumepsl pacpeniesieHnii, B TOM 4HCIIe bubnuorexa [IOK

reoOMETPHUICCKOC U OMHOMUAJIBHOE

https://educont.ru
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30 IIpumepsl pacnpesesieHuii, B TOM 4Hcie 1 bubmumoreka [IOK
r€OMETPUUYECKOE U OMHOMHAIIBHOE https://educont.ru

31 [ToBTOpenue, 0600IEHNE 1 1 bubnuoreka [IOK
CHUCTEMaTHU3alus 3HAHUI https://educont.ru

39 [ToBTOpEeHue, 060061IeHNE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://educont.ru

33 Hrorosas koHTposbHas paboTa 1 bubmmorexa [IOK
https://educont.ru

34 [ToBTOpeHue, 06001IeHNE 1 1 bubnuotexa [JOK
cucTeMaTH3alus 3HaHU! https://educont.ru

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTuyeckue mupposkie
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypen

IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS

1 3HaHui. Ciy4aiiHble OIBITHI M BEPOSITHOCTU 1 bubnuorexa [IOK
Clly4aiHbIX coObITHH. Cepun HE3aBUCUMBIX https://educont.ru
WCTIBITAHUI
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS

5 3HaHui. Ciy4aiiHble OIBITHI M BEPOSITHOCTH 1 bubnuoreka [IOK
ciryyaitHbIx coObITuil. Cepun He3aBUCUMBIX https://educont.ru
WCTIBITAHUI
IToBTrOpenue, 00001IEHNE, CUCTEMATH3ALIS

3 3HaHuU. Ciry4aiiHbl€ OIBITHI M BEPOSITHOCTH 1 bubnnoreka [JOK
ciyyaitHbIX coObITuil. Cepun He3aBUCUMBIX https://educont.ru
UCIIBITAHUN
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A

4 3HaHu{. Cy4aiiHbI€ ONBITHI M BEPOSITHOCTH 1 bubnnoreka [JOK
CIy4aifHbIX coObITHI. Cepuu HE3aBUCUMBIX https://educont.ru
UCIIBITAHUN

5 [IpuMepsl IpUMEHEHHS] MATEMAaTUYECKOTO 1 bubnnoreka [JOK
OKHJIaHUs (CTpaXxOBaHUE, TOTEPEs) https://educont.ru

6 MareMaTnueckoe 0KHIaHHE CYMMBI 1 bubmuorexa [JOK
CIIy4alHBIX BEJINYNH https://educont.ru

7 MaremaTruueckoe OKuAaHue 1 bu6mmorekxa [IOK

reoOMCTPHUICCKOIo U OMHOMHUAIILHOTO

17
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pacrpeeneHuin

MartemaTudeckoe OXXKHAaHUue

bu6mmoreka [IOK

pacnpenenenus. PaBHomepHoe
pacrpeziesieHre U ero CBOMCTBa

18

8 reOMETPHYECKOT0 U OMHOMHUAIBHOTO
. https://educont.ru
pacnpenesneHuit
9 Jlucnepcus U cTaHJapTHOE OTKIOHEHUE bubmmorexa LHOK
https://educont.ru
10 Jlucnepcus U cTaHJapTHOE OTKIOHEHUE bubmmorexa LHOK
https://educont.ru
1 Jucnepcuu reoMeTpuIecKoro u bubnunoreka [JOK
OMHOMHUAIBHOTO PACIIPEICTICHIS https://educont.ru
12 [IpakTuueckast paboTa ¢ UCIOIB30BAHUEM bubnuotexa [JOK
AJICKTPOHHBIX TAOJIHUII https://educont.ru
13 3akoH 0ONBIINX Yrcen. BIOOpoUuHbIii bubnuorexa [JOK
METO/I UCCIICIOBAHUI https://educont.ru
14 3akoH 00JbIIMX YKcen. BeIOOpouHbIi bubnunoreka [JOK
METOJI UCCIICIOBAaHUHU https://educont.ru
15 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM bubnnoreka [JOK
ANEKTPOHHBIX TAOJIHIIL https://educont.ru
16 HToroBast KOHTpOJIbHAs paboTa bubnuorexa LHOK
https://educont.ru
[IpuMepsl HENPEPBIBHBIX CIIy4ailHBIX
17 BeJIMYUH. OYHKIUSA IIIIOTHOCTH bubnnorexka [JOK
pacnpenenenus. PaBHomepHoe https://educont.ru
pacnpeesieHue U €ro CBOMCTBA
[IpuMeps! HENPEPBIBHBIX CITyYailHBIX
18 BeMYUH. OYHKIUS IIOTHOCTH bubnnoreka [JOK

https://educont.ru




3ajauu, TpUBOASIIKNE K HOPMAJIbHOMY

19 acrpeneiieHn0. OyHKIUA IUIOTHOCTHA U bubnnorexa LIOK
pachip Y https://educont.ru
CBOMCTBAa HOPMAJILHOTO paclpe/esieHus
20 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM bubnuoreka [IOK
ANEKTPOHHBIX TAOJIHII https://educont.ru
[ToBTOpeHue, 0600IIEHNE U
. bu6mmoreka [IOK
21 cucreMaru3anus 3HaHui. OnucaTenbHas
https://educont.ru
CTaTHCTUKA
IToBTOpEeHME, 0000IIEHNE 1
. bubnuotexa [JOK
22 cucTeMaru3anus 3HaHui. OnucaTenpHas
https://educont.ru
CTaTHCTUKA
[ToBTOpEeHME, 0600IICHNE 1
93 cucreMaTu3anus 3HaHui. OMbITHI € bubnuorexa [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://educont.ru
COOBITUSAMHU
[ToBTOpenue, 0600IIEHNE U
24 cucreMaru3anusa 3HaHu. OIBITEI C bu6mmoreka [IOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://educont.ru
COOBITUSIMH
[ToBTOpenue, 06o0IIEeHNE U
cucTeMaTHu3anus 3HaHui. Berancienne
o5 BEPOATHOCTEHN COOBITHI ¢ MPUMEHEHUEM bubnnorexka [JOK
dbopMyn u rpaduIeCKUX METOIOB https://educont.ru
(koopauHaTHAs MpsMasi, 1epEBO,
auarpamma Diinepa)
[ToBTOpenme, 0600mEeHNE U
. bubnuorexa [JOK
26 cHCcTEMAaTH3anys 3HaHui. Beranciaenne

BCpOHTHOCTCfI COOBITHIA C NPpUMCHCHUCM

19
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dbopMyI 1 TpadUIECKUX METOIOB
(KoopauHATHAS TIpsIMast, IEPEBO,
auarpamma Disepa)

[ToBTOpEeHUE, 0600IICHNE 1
cucTemMaTu3auus 3HaHuil. Beraucnenue
BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHUEM

bubmuorexa [JOK

27
dhopmyn u rpadUUECKHX METOIOB https://educont.ru
(xoopauHaTHas npsAMas, AepeBo,
nuarpamma Ditnepa)
[ToBTOpEeHME, 0600IICHNE 1
cucTemMaTusalus 3HaHui. Beraucnenue
28 BEPOATHOCTEH COOBITHII C MPUMEHEHUEM bubnuorexa [JOK
dbopmMy1 u rpaduIECKUX METOI0B https://educont.ru
(koopauHaTHAs OpsAMas, IepeBo,
nuarpamma Ditnepa)
[ToBTOpenue, 0600IIEHNE U
. . bubnuotexa [JOK
29 cucteMmarusanus 3HaHuii. CryyaiiHbie
https://educont.ru
BEJIMYUHBI U pacrpeeNieHus
[ToBTOpenue, 0600IIEHNE U
. . bubnuotexa [JOK
30 cucremMarn3anus 3HaHui. CiydaiiHbie
https://educont.ru
BEJIMYHHBI M pacTIpeieIICHUs
[ToBTOpenue, 0600IIEeHNE U
. bubmuorexa [JOK
31 cUCTeMaTh3anus 3HaHuii. MaTemMaTndeckoe
. https://educont.ru
OXKHUJIAHWE CITYJaHON BEITHUNHBI
[ToBTOpEeHUE, 06001IEHNE 1
. bubnmoreka [JOK
32 cUcTeMaTu3anus 3HaHuii. MaTematuueckoe
L https://educont.ru
OXKHUJaHWE CITYJaHON BEITHUNHBI
33 HToroBas KOHTpOJIbHASA paboTa bubnuorexa [IOK

20




34

[ToBTOpeHUEe, 0600IICHNE 1
CHCTeMaTH3aIlnsl 3HAHU

https://educont.ru

bubmuorexa [JOK
https://educont.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOT0 .
00pa3oBaTeIbHO MPOrPaMMbl CPeTHEr0 001Iero 00pa3oBaHMsd
pe3yJibTaTa
6 Teopus BeposiTHOCTEH M CTaTUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U TUATPAMMBI
OnepupoBaTh TOHATHSAMH: CpeJAHEE apuMETHYeCKOoe, MEIuaHa,
6.2 HauOoupllee, HaMMEHBIIEE 3HAYEHHE, pa3Max MAacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBarh MOHATUSAMH: CIYYalHBIM  DKCHEPUMEHT (OMBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIA HWCXO.)
6.3 CIIy4aifHOrO  OMBITAa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMHU CITyYaiHBIMH COOBITHSIMH, HaXOJUTh U CPaBHUBAThH
BEPOSTHOCTH COOBITHUI B M3yYCHHBIX CIyYalHBIX IKCIIEPUMEHTAX
Haxomute ¥ ¢GopMynupoBaTh COOBITHS: TEpeceueHHe U OO0BEIUHEHHE
5.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIMOJIOXKHOE IAHHOMY COOBITHIO;
' MOJIb30BAThCs ~ JAMarpaMMamMu  Dijepa W (QOpPMYJIOH  CIOXCHHS
BEPOSITHOCTEH TIPU PELICHUH 33124
OnepupoBaTh MOHSATHSIMH: YCJIOBHAs BEPOSATHOCTh, HE3aBHCHUMBIE
6.5 COOBITHS; HAXOIUTHh BEPOSTHOCTH C MOMOIIBIO MpaBHJia YMHOKCHUS, C
MOMOIIBIO JE€PEBA CIYYANHOIO OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHHUS TIPU PEIICHUH 3a1aT
OnepupoBaTh MOHATUSIMH: UCIIBITAHUE, HE3aBUCUMBIC UCIIBITAHUSI, CEPHUS
6.7 WCIBITAHUH, YCIIEX U HEyAaua; HaXOJAUTh BEPOSITHOCTH COOBITHI B CEpHH
' HE3aBUCHMBIX HCIBITAHUIA 10 MEPBOTO ycCIieXa, HaXOJUTh BEPOSTHOCTH
cOOBITHI B cepuH UcTibITaHul bepHysn
6.8 OnepupoBarh TMOHATHUSMHU: CIIydaiiHas BEJIMYWHA, paclpe/eieHue
' BEPOSATHOCTEH, AUarpaMmma pacipeesiCHus
11 KIIACC

22



Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOSATHOCTEHN U CTATHUCTHKA
5 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
' pacrpeiesIeHUI0 WIH C MTOMOIIbIO AUarpaMm
OnepupoBaTh TMOHATHEM MATEMAaTHYECKOTO OXUAAHUS, MPUBOAUTH
5 5 MpUMEpbl  TOTO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUAaHue
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXKHUJIAHUE IO
JTAHHOMY pacrpe/IeICHUIO
5.3 HNwmetp npeacTaBiaeHne o0 3aKOHE OOJIBIITUX YHCETT
5.4 Nwmets npeacTaBieHre 0 HOPMaabHOM pacipeiesieHun

23



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

6.1

6.2

6.3

6.4

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpeacraBinenue HaHHBIX C MOMOMIbIO Tabimuun u  guarpamm. CpenHee
apupMeTHYECKOoe, MeauaHa, HauOOoJIbIliee W HAWMEHBIIEEe 3HAYCHUs, pa3Max,

AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHUC YN CJIOBBIX Ha60pOB

CaydaiiHple SKCIIEpUMEHTHI (OIMBITBI) M CIy4YailHbIe COOBITH. DJIeMEHTapHbBIE
coObITHs (Mcxofbl). BepositHOCTh ciywaiiHOro coObITus. bim3ocTs yacToThl U
BEPOATHOCTH cOObITUH. CilydaiiHble ONBITHl C PABHOBO3MOKHBIMU 3JI€EMEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTM ~ cOOBITMII B ONBITaXx €  PaBHOBO3MOXKHBIMHU

3JI€MEHTapPHBIMU COOBITUAMHU

Onepauuu HajJ COOBITUSAMM: IlepeceyeHHue, OOBbEIMHEHHE, MPOTHBOIOIOKHBIE
coObITud. narpammsl Ditnepa. @opmyna ciaoxkeHus: BEposSsTHOCTEN

VYcnoBHas  BEpPOSATHOCTb. YMHOXKEHHE BEpOATHOCTEH. JlepeBO  ciydalHOro

OKCIICPUMCHTA. d)opMyna MOJTHOH BCPOATHOCTH. HeszaBucumele coOBITHS

6.5

6.6

6.7

KomOunatopHoe mnpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucno

couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa

bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycmex M Heydada. HesaBucumble
ucneltadns. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm

Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOcTel. [narpaMmma pacnpeneneHus.

HpI/IMCpBI paCHpCﬂCHCHHﬁ, B TOM YHUCJIC TCOMETPHUUICCKOC U OMHOMHAIIEHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

UucrioBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMaTUYECKOE OKUJIaHUE,
JUCTIepCUsl U CTaHAapTHOE OTKJIOHeHue. [Ipumepsl mpuMeHeHus: MaTeMaTu4ecKOro
OXHaaHuAaA, B TOM 4YHCJIC B 3agadyax H3 HOBCCIIHGBHOI\/'I KHU3HU. MaTteMatudeckoe
OXXHMJIaHWe OWHAPHOM CIIy4ailHOM BENMMYMHBI. MaTeMaTH4YeCKOe OXXKHIAHHE CYMMBbI

cnyqaﬁHHx BenInunH. MaTeMaTHuecKoe OXKHNIaHHUC U JUCTICPCUA TCOMETPUUCCKOTO
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¥ OMHOMHUAJIBHOTO pacIipe/ieIeHH

5.2

5.3

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u obiiecTBe. BbiOopouHsblit
METOJI UCCIIEIOBAHUN

[IpuMepsl  HeNpepbIBHBIX  CIy4alHbIX BelIMYHMH. IloHsATHE O IUIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOpMAJIILHOMY pacnpezenenuto. [lonsatue o

HOPMAaJIbHOM pacmpeieICHun

25



IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aIrOPUTMAMU pELICHUs 3a71ad;
yMeHue (GopMyIMpOBaTh U ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0OKA3aTeJbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSTh MX; YMEHHE (OpPMYJINpOBaTh
oOpaTHOE€ M NPOTUBOIOJIONKHOE YTBEP)KICHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, UCIIOJIb30BaTh METOJ MaTeMaTHYeCKON MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXK/IECHUS NPU PELIECHUU 3a]a4, OLCHUBATh
JIOTUYECKYI0  TPAaBUIBHOCTb  PACCY)KIEHUI; yMEHHE  OIEepUpOBaTh
HOHATUSMH: MHOXECTBO, IOJMHOKECTBO, OINEpalluy HajJ MHOXECTBaMH,
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peabHbIX MPOLIECCOB M SABJICHUN U NPHU PELIeHUU 3a/ady, B TOM YHUCIIE U3
JIpYruX Yy4eOHbIX NPEIMETOB; YMEHHE OIEepHpOBATh MOHATHAMM: TIpad,
CBSI3HBIN Tpad, JAepeBo, UK, Tpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh W
ONMCHIBATh Tpadbl pPa3IMYHBIMU CHOCOOAMHU; HCHOJIb30BaTh rpadbl Hpu
pelIeHnu 3a1au

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJlbHOE YHUCIO, LEIO0E YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATIBHBIM IOKA3aTeNeM, CTENEeHb C JCHCTBUTEIbHBIM IOKA3aTelIeM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJIYNII0, PAalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HATypaJbHbIX, LIETbIX, PALIMOHAIBHBIX, JEMCTBUTEIbHBIX YHCE;
YMEHUE HCIONb30BaTh MPU3HAKH JETUMOCTH, HAMMEHBIIMHA OOIIuUi
JenuTeNs W HauMeHbllee oOlee KpaTHoe, ainroputM EBkimpa npu
pElIeHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHbIMH INO3ULMOHHBIMH CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palOHaJIbHBIX  BBIPAKEHUN;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCIeI0BATENbHOCTh, apudMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBarolasi TeoMETpHUYecKas IpOrpeccus;
yYMEHHUE 3aJaBaTh IIOCIEJOBATENBHOCTH, B TOM YHUCIE C IOMOIIbIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpPOBATh MOHATUSMHU: KOMILJIEKCHOE
YHUCII0, CONPSKEHHBIE KOMIUIEKCHBIE 4YHMCJIA, MOJYJIb U  apryMEHT
KOMIUIEKCHOTO  4YHcia,  (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TPUTOHOMETpHUUYECKass M  anreOpauyeckas); YMETb
IPOM3BOIUTh apu(pMEeTHUYEeCKHe JeHCTBHA C KOMIUIEKCHBIMH YHCIIaMH;
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MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; ONEpUpPOBATH
MOHATUSAMM:  MaTpuma 2x2  u  3%3,  onpenenuresib  MaTpUIIbL,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHe OonepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OLIEPUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXIECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTb ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C NOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pElIaTb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHUsSI, HEPABEHCTBA, UX CHCTEMBI
JUI PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 paziIuyHbIX objacreit
HayKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMHU, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAWMMEHbLICe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKe, HeNpepbiBHAS (DYHKIHS, acCUMOTOTHI rpaduka
(GyHKIMM, NepBas ¥ BTOpas NMPOM3BOAHAS (DYHKLHHU, T€OMETPUUYECKHI U
¢u3nyecKuil CMBICI IPOU3BOJHOM, TepBooOpasHasi, OIpeneIEHHbIN
UHTErpajl; YMEHHE HaXOJIUThb ACUMOTOTHI TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIINU
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTelbHOM K rpaguKy QyHKIMH; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMN; YMEHHE HCIOJIb30BaTh
NPOM3BOJIHYIO JUIsl HMCCIelOoBaHUA (DYHKIMM, HaXOQUTh HaumOONIbIIME H
HauMEHbIINE 3HA4eHUs] (YHKIUH; CTPOUTH TpauKU MHOTOUIEHOB C
UCIIOJIb30BaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
MIPOM3BOJHYIO JUIsl HAXOXKJIEHHUS HAWIYy4YlIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH HPUMEPHI
MaTeMaTHYECKOTr0 MOJICIMPOBAaHUs C MOMOINbI0 U depeHInalIbHbIX
yYpaBHEHUN

YMeHue onepupoBarh MOHATUSAMU: rpa@uKk QyHKIMU, oOpaTHas QyHKUHSA,
KOMIO3UIMS (QYHKUMHA, JHWHEHHas QYHKIMS, KBaapaTuuHas (QyHKIUS,
paunoHanmbHas (YHKUUSA, CTerneHHas (YHKIMS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKIWH, IOKa3aTelbHas H
jgorapupmuueckas (GyHKIMU; YMEHHE CTPOUTh TIpauKH H3Y4EHHBIX
(GyHKUUH, BBITOIHATH NMpeoOpazoBaHust rpaduKoB (PyHKIIHMM, UCTIONB30BaTh
rpaduKy Ui U3y4EeHUs MPOLECCOB U 3aBUCUMOCTEH, IIPU PEIIEeHUM 3aaad
U3 JIpyrux y4deOHBIX NMPEIMETOBU 3aJad M3 peajlbHON KHU3HM; BbIpaKaTbh
(GopMynaMu 3aBHCUMOCTH MEXIY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn QyHKUUH U1 pelleHHs ypaBHEHMH, HEPaBEHCTB M 3alad C
napamMeTpamMu; Hu300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM
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YMeHue pemaTh TEKCTOBBIE 3a/Jayd pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, pabdoTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/ladydl U3 O0JAacTU YNpaBICHHS JIMYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl TO YCJIOBHIO 3a/1ayd, HCCJIENI0BAaTh IIOJYyYEHHOE pEIIECHUuE U
OLICHUBATh TPABAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJIEIUPOBAThH
peajibHble CHUTYyallMM Ha $3bIKE MaTEMaTHKH; COCTaBISATH BbIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE  MOJICIM C  WCIHOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHne omepupoBaTh MOHATHAMHU: CpeqHee apu(pMeTHUecKoe, MeIHaHa,
HanOoJIpIlIee M HaUMEHbIIee 3HAYCHHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONUIaX, Ha AMarpammax, rpadmukax,
OTPaXKAIOUIYI0 CBOMCTBA PEANbHBIX INPOLECCOB U SIBJICHUI; MPEICTABIATH
UHQOpMAIMIO C TOMOWIbIO TAaONWI] W  JAMarpaMM; HUCCIEIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C IMPUMEHEHHUEM TIpapHUUecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; Ipa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOUIBIO JMarpaMM pacCEeMBaHMs M JIMHEHHOM perpeccuu

YMeHHe ONepupoBaTh IOHATUSAMM: CIIYYallHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIIOJNb30BaHMEM TIpaUUecKuX METOJI0B; MPUMEHSAThH
(GopMyNbl CIOKEHUST M YMHOXEHHs BepOsATHOCTEH, (opMyny mMonHoi
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepPUpPOBaTh
MOHATUSAMHM:  Clly4aiiHash  BEIWYMHA, PpACIPEICICHUE BEPOSTHOCTEM,
MaTE€MaTU4YeCcKoe OKHMJIAaHHWE, IUCIEPCUs M CTaHAAPTHOE OTKIIOHEHHE
CIy4alHOM  BEJIMYMHBI, (QYHKIMM  pacrupefesNeHuss U  IUIOTHOCTH
PaBHOMEPHOI'0, IOKA3aTEIbHOI0 U HOPMAJIBHOI'O PACIpPENCIICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YyYEHHBIX PACIpPEACIICHUN Ul pELICHUs 3a1ad;
3HAKOMCTBO C TOHSTHSIMU: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOUHBIX
UCCIIEIOBaHM; YMEHUE IPUBOINUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINX
YyHucesl B NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OINEepUpOBaThH
MOHATUSMH: COYETaHUE, TEPECTAHOBKA, YHCIO COYETAHHWW, YHUCIO
nepectaHoBoK; OuvHOM HblOTOHA; yMeHHe NPUMEHSTh KOMOWMHATOPHbBIE
bakThl U paccyXIeHus s pelleHUs 3ajay; OLEHUBATh BEPOSTHOCTH
peasbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
HUHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh  IOHATUSAMH:  TOYKA, MpsMas, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA YIJla, IUIOCKUN yroJl, ABYTPAHHBIN
yroJ, TPEXIPAaHHBIM YTOJI, CKPEIMBAIOIIMECA MPSMBbIC, NapauIeIbHOCTD U
NEPIEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YrOa MEXAY MPSIMBIMU, YIOJ
MEXy NPAMOHN M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSAMHU, PACCTOSIHUE OT
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TOYKH JI0 IUIOCKOCTH, PACCTOSHHE MEXKIY HPSIMBIMH, PACCTOSIHHE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJB30BaTh IPU PEIICHUU 3a/Jad H3YYCHHbIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPYKAIoIIer0 MHpa; CTPOUTh MAaTeMaTHYEeCKHEe MOJENU C TOMOIIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, pellaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpbI, 00BEM GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOTIOIPAHHHUK, CEYEHHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, npusMa, NOupamuaa, ¢GuUrypa U TMOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, map, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTU MUPaMMJIbl, IMPU3MbI, KOHYyca, LMIUHApPA, O00BEM KyOa,
IOPSIMOYTOJIBHOTO  Mapajljiesienuieaa, NUpaMuabl, PU3MBbl, LUIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUsS KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUEe Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEeueHUe
MHOTOTpaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (UTYpPBl U TIOBEPXHOCTH
BpaleHUs, UX CEUYEHHUs], B TOM UYUCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIBHO
dbopMynupoBaTh OINpeneaeHus] U3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMEeTpuYecKux (uryp, 0OOCHOBBIBATHUIIN
OmpoBepraTh HX; YMEHHE MPOBOJAUTH Kiaccupukauuwo Guryp 1o
pa3IUYHBIM [PU3HAKaM, BBIIIOJIHATh HEOOXOAMMbIE JOMOJIHUTEIbHBIC
MOCTPOCHUS

11

VYMeHne omnepupoBaThb MOHATHSIMHU:  JBWKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3oBaHWe M0J00Us, TNOJOOHBIE (UIYPBl; YMEHUE
pacno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYypbl, B TOM YHCIE B TNPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUUYECKUE OTHOIIEHUS TPH
pEelIeHUH 3a]a4; HaXOJUTh T'€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YO,
I0MIa/1b, 00BEM) MPU pelIeHU  3a7a4 U3 IPYTuX y4eOHBIX IPEIMETOB U U3
peanbHOM KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUYMHBI (JIMHA,
yroJ, IUIOMIa[ b, O0BEM, MJIOMIAAb MOBEPXHOCTU), MCIOIB3Ys H3y4CHHBIC
q)OpMy.]'II)I N MCTOABI, B TOM 4YHCIIC: IIOIIaAb ITOBECPXHOCTH IMHPAMHIEBI,
NpU3Mbl, KOHyCa, I[WJIMWHApa, IUlomanas chepb; 00bEM  KyOa,
NpAMOYTOJIBHOI'O mHapajuiCCnuicaa, nupaMuabl, IMOIpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMeHUE HaXOUTh OTHOIIIEHHE 00BEMOB MTOAOOHBIX (PHUTYD

12

YMeHue ornepupoBaTh MNOHATHSMU: MPSMOYTOJibHAsh CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MpPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joXKeHUEe BeKkTopa Mo 0Oaswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IPOU3BEACHUE, YOl MEXay
BEKTOPAMH; YMEHHUE UCTIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
peIIeHUs] TEOMETPUUYECKUX 3a1a4 U 33/1a4 APYTUX YIeOHBIX IPEIMETOB

13

YMeHne BbIOUpaATh MOAXOAIINN METOA JIsl PEIICHUS 3a/1au; MIOHUMAaHHE
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3HQUMMOCTH MATEMATUKH B HW3YYEHUU NPUPOAHBIX M OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUN; YMEHHE pAaclo3HaBaTh NPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHUE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1  HarypaubHble u nenble yncna. [IpuzHaku 1e1MMOCTH LEIbIX YUcel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJbHOM crereHH. JleWcTBUS ¢ apu(METHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenpiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBOHCTBa
' CTENEHU
15 CuHyc, KOCHHYC ¥ TAHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsTuunble 1 HATYpaJIbHBIE JOTapU(PMBI
JelicTBuTenpHble ynciaa. ApupMeTnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7  IlpubmmxEHHBbIE BBIYUCIEHUS, MPaBUa OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYKCIICHUN
1.8  IIpeoOpa3oBaHme BEIpAKESHUH
1.9  KomruiekcHble yncia
2 VYpaBHEeHUs 1 HEpaBEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIBHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHUS
2.4  Tloka3arenbHble U JOTapu(pMUUECKHE ypaBHEHUS
2.5  llemsie 1 1poOHO-paIMOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7  Tloka3arenbHbIE U JoTapu(pMUIECKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckue HEpaBeHCTBA
2.9  CucteMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Martpura cucTeMbl IHHEHHBIX ypaBHEHUH. ONpeenTeNlb MaTPHIIBI
3 OyHKIUYU U TpapUKu
31 OyHknus, crnocoObl 3amanus (yaknuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢ynkunu. YétHele 1 HeuéTHBIe pyHKunU. [lepuognueckue GpyHKINHI
3.9 OOnacTte ompeneneHuss M MHOXKECTBO 3HaueHud Qynkuuu. Hymm  QyHkoum.

[IpoMexyTkH  3HAKOMOCTOSAHCTBA.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIUH.
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MaxkcumMyMbl 1 MUHUMYMBI QyHKIIMH. Hanbosblee 1 HauMeHbIIee 3HaueHue (pyHKIH
Ha IIPOMEKYTKE

Crenennass pyHKIMS C HaTypaJbHBIM M IIeNbIM MOKa3zaresneM. E€ cBoiicTBan rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKu
3.5  lloka3arenbHas u norapupmMudeckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkIuid. CBoricTBa (PYHKIUH, HEPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna CI0KHBIX IPOIEHTOB
4 Hauana marematnyeckoro anammsa
4.1  IIpousBonmnas GyHkiuu. [Ipon3BoaHbIE AIeMEHTAPHBIX ()YHKIHNA
[IpumeHeHre mNPOU3BOAHON K HCCIEAOBaHHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2  okctpemMymbl. HaxoxneHue HamOONbIIEr0 M HAaUMEHbBINEro 3HadeHWs] (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 = MHoxecTBO, oneparuu HajJ MHOXKecTBaMH. [uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1  OmnmcarenbHast CTATUCTHKA
6.2  BeposTHOCTH
6.3  KomOunaropuka
7 I'eomeTpus
7.1  ®urypsl Ha IJIOCKOCTU
7.2 llpsMble ¥ MIJIOCKOCTH B IPOCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v HOBEPXHOCTHU BpAIICHUS
7.5  KoopnuHaTsl U BEKTOPbI

32



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. bynumoBuu E.A., bynsiues B.A., Marematuka. BepositTHocTs U
cratuctuka. 10 kiacc. ba3oBblid 1 yriayOnEHHBIN YPOBEHD.
2. bynumoBuu E.A., bynerueB B.A., Maremaruka. BeposTtHocTh u

cratuctuka. 11 knacc. ba3oBsiil ¥ yriyOn€éHHBIA YPOBEHD.

METOIAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. bynumoBuu E.A., bynsiueB B.A., Maremaruka. BepostHocTs u
cratuctuka. 10 kinacc. ba3oBblid U yriayOnEHHBIN YPOBEHSD.

2. bynumouu E.A., BbyneiueB B.A., Maremartuka. BeposiTHOCTh U
cratuctuka. 11 kiacc. ba3oBblii U yriayOnEHHBIN YPOBEHD.

3. bponckmii 1.JI., MemaBkuna O.C, BepostHocTh U cratnctuka 10-11
kiaccel. [InmanupoBanue u npaktukyM : [locobue mist yuurens. — 104 c.; wun.

(IIxosbHOE OOpa3OBaHUE)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1) bub6mmoreka I[{OK https://educont.ru

2) Poccuiickas snektponHas mkosa https://resh.edu.ru
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