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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma yueOHOro Kypca «BeposSiTHOCTh W CTaTHUCTHKa»
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepa’abHOrO TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETrO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 00OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIETCHIIUSIMHA, COCTABIIIOIIMMU OCHOBY JJISi CAMOPA3BUTHsI M HETMPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHUSA JIUUYHOCTU OOYYAIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil kKypc «BeposiTHOCT M CcTaTUCTUKa» 0a30BOTO YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoisibl. Kypc mpennazHaueH s (GOpMHpOBaHHUS y OOyYaromIMXCs
CTaTUCTUYECKOM KYyJbTYpbl W IIOHUMAaHUS pOJIU TEOPUM BEPOSTHOCTEH KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YyUYEHHUs CIy4alHBbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3ydeHunm Kypca oOoramaroTcsi MPEACTaBICHUS YYalUuXcs O
METOJAaxX UCCIEAOBAaHU U3MEHUMBOIO MUPA, Pa3BUBACTCS IIOHUMAHUE 3HAYUMOCTHU
U OOUIHOCTM MaTeMaTUYECKHUX METOAOB IIO3HAaHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepkaHue Kypca HAIpaBJiI€HO Ha 3aKPEIJIEHWE 3HAHUMW, IOJYyYECHHBIX MPU
M3YYEHHHM KypCa OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIYy HHUMU Ha BAXHBIX IPUMEPAX, CHOKETHI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAOLIETO MUPA.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BbIJCICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHUS H
BEPOATHOCTHY, «CiTydyaliHble BETMUUHBI M 3aKOH OOJIBIINX YHCEID).

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOro U
OMHOMMAJIBHOTO pPACIpeesIeHUid U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACTIPEICICHUSIMU.

Copmepxxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOW 151 (hOPMHUPOBAHMSI TIPENICTABICHUN O PaCHpelesICHUU BEpPOSTHOCTEH
MEXIy 3HAUCHUSAMU CIYYalHBIX BEJIMYHMH, a TAKXKe 3Ta JIMHUS HEOOXOJuMa Kak
0aza sl W3ydyeHMs] 3aKOHAa OOJbIIMX uucesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIErO B MPUPOJE U OOIIECTBE U HMMEIOLIEr0 MaTEeMaTUYECKYIO



dopmanuzanuio. CaMm 3akOH OOJBIIMX YHCEN IMpenaraercs B O3HAKOMUTEIbHON
dopme ¢ MUHMMAJIBHBIM HCIIOJB30BaHHEM MaTEeMaTHUYECKOTO (popMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA ONHUCAHUU M H3YYCHHH CIyYJailHBIX
SIBIICHUI C MOMOIIBI0 HEMPEpPBHIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY paclpelieieHusIM, MPH 3TOM MpearosaraeTcs
O3HAKOMUTENPHOE U3yueHHe Marepuaiga 0e3 J0Ka3aTelbCTB TNPHUMEHSIEMbIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha w3yuenume kypca «BepoSTHOCTP W CTaTUCTHKAa» Ha 0a30BOM YypOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHUE KaXKIOro rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnuy u auarpamm. CpenHee
apuMeTuyecKoe, MeauaHa, HauOoJsblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITUs (Mcxonbl). BeposTHOCTH ciydallHOro coObITHS. BIM30CTh 4YacTOTHI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSMU: NIEpeEcCEUEHUE, 00bEINHEHUE, TIPOTUBOIIOIO0KHbBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTta. Gopmyia nonHoi BeposTHOcTU. HezaBucumble cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u ¢akropuan. Yucno
coueranuil. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHbIi ONBIT (MCMBITAHUE), YCIeX U Heyaada. HezaBucumeie
ucnbiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenunuumHa. Pacnpenenenune  BeposdtrHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, I'€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTUYECKOE
OXUJAHUE, IUCHEPCUs U CTaHAapTHOE OTKIOHEeHue. Ilpumepsl npuMeHeHus
MaTEMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJIE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematuyeckoe oxugaHue OMHAPHOW Cly4yaliHOUM BenuyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremMaTu4eckoe OXUAaHUuE |
JUCTIEPCHUsi TEOMETPUYECKOTO U OUHOMUATIBHOTO pacipeIeIeHUH.

3akoH OOJIBIIMX 4YHCEI M €ro poJib B HayKe, MPUPOAE M OOIIECTBE.
Br100pouHbIi METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpEepbIBHBIX Cily4yalHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3ana4n, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro TNpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOMErocss Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKON MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MIOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKJIOYasi ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3IMYHbIX BUIAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYECKHE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3IIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  MESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIE IJIaHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYSCKHX 33J1a4 MaTEMaTHICCKON HaIpaBJICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO HKOJOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIWSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IpoOJIeM;
OpHEHTalell Ha TMPUMEHEHHE MaTeMaTHYCeCKUX 3HAHWHM Ui PEIICHUs 3a1ad B
0o0JaCTH  OKpY)KAIOMICH Ccpeipl, IUTAHUPOBAHUS TIOCTYNIKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM TSI OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAYKM W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ATAaroB €€
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypoW KaK CpEJACTBOM II03HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATH IMPOSKTHYH) M HMCCIEAOBATEILCKYIO JESITEILHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJabTaThl OCBOEHHUSI MPOrPAMMBbI YU4EOHOTO MpeaMeTa
«Marematuka XapaKTEpU3yIOTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbLHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memooo8  NO3HAHUA ~ OKpYJCalowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
ONpENeNICHUs]  MOHSTUM; yCTaHABIMBAaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUU
MIPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPeoOpPa30OBbIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

e BBIBIATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;



npeajiaraTh ~ KPUTEpPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPECUHH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJaud (CpaBHHUBAThb HECKOJIBKO
BAPUAHTOB pEIlICHUs, BBHIOMpaTh Haubojee MNOAXOASAIUMNA C Y4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIILHO CILJIAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTaTaM
NPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanmueii:

e BBIABIATH AchUIMTHI MHGOPMALIMK, JAHHBIX, HEOOXOJAUMBIX NJii OTBETA
Ha BOMNPOC U AJI PELICHUS 3a/a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMALINIO, TIPEACTABIATh €€ B pa3NuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKGMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIIEJICHHBIC HAa TTOUCK
pELIEHHUs; COMNOCTAaBIATh CBOM CYXKICHHS C CYXACHUAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3U4Me U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOH BO3PAKCHHUS,
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yYETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHUBUTyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaessTh BUABI padboT, JOrOBapUBATHCA, 00CYXKAATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJIE€HAMHU KOMAaH/IbI,
OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/a4ul, BIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pedIekcur Kak OCO3HAHHS
COBEpIIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Ipoiecca U
pe3yabTara peueHusl MaTeEMaTUYECKOM 3a/1auu;

NpEABUJIETh TPYJIHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEJIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEILCTB, IAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OICHUBATh COOTBETCTBHE pE3yJIbTaTa IEJIH U YCJIOBHUSIM, OOBSICHITH
OPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

UuraTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh  MNOHATHSAMHU:  CpeAHEE  apu(PpMETHYEeCKoe,  MeauaHa,
HanOoJIblIee, HAMMEHBIIIEE 3HAUEHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT) U CiIydailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (JIEMEHTApPHBIM MCXOJ) CIYy4ailHOTO OIIbITa;
HaXOJUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOKHBIMU CITyYallHBIMU COOBITUSIMU,
HaXxOJUTh W CPaBHUBATh BEPOSTHOCTU COOBITUA B HU3YUYEHHBIX CIyYalHBIX
DKCIEPUMEHTAX.

Haxonute u ¢opMynupoBaTth COOBITUSA: TEpeceueHue U OObEIUHEHHE
JAHHBIX ~ COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE  JIAHHOMY  COOBITHIO;
MOJI30BaThCS AUArpaMmaMu Diliiepa U GOpMYJION CIIOKEHUSI BEPOSATHOCTEH Mpu
peneHny 3aaa4.

OnepupoBaTh MOHSATUSMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS,
HAaXOJWTh BEPOSITHOCTU C MOMOIIBIO IMpPaBUJIa YMHOXKEHHUs, C IIOMOLIBIO JIEpeBa
CJIy4alHOTO OIIBITA.

[IpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUH 3a/a4.

OnepupoBaTh TOHATUSMH: HCIIBITAHUE, HE3ABUCUMBIE WCIIBITAHUS, CEPUs
UCTIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSTHOCTH COOBITUI B CEpPHUH
HE3aBUCUMBIX MCTIBITAHUMN JI0 TIEPBOTO YCIIE€Xa; HAXOIUTh BEPOSITHOCTH COOBITHI B
CEepUHU UCTIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CIy4YaiHasT  BEJIMYMHA,  paCIpEIEIICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

11 KUIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUM  CIy4yallHOW  BEJIMYMHBI 110
pacrpeeeHUI0 WIH C MOMOILBIO JUATPAMM.

OrnepupoBaTh NOHATUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOJIUTH IPUMEPBHI,
KaK IPUMEHSETCS MAaTeMAaTHYECKOE OKHMIAHUE CIIy4YalHOM BEJIWYUHBI HAXOJIUTh
MaTEeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNMeTh npeacTaBIeHUE 0 HOPMAIbHOM PAacIpeACIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne /o P Kontpoabubie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| IIpencraBnenue JaHHBIX U ONKCATEIIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHUKA https://m.edsoo.ru/e0b7b0f1
CnyuaiiHble OIBITBI M CITy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnmnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTapHBIMU UCXOIAMHU
3 Orneparuy HaJ, COOBITHSMU, CIIOXKEHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEH https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HBITa do AI/[[ ia IIOJTHOU 6 bubnuorexa LIOK
i » DOPMY 5 hitps:/m.eds00.ru/c0b7bOf1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bu6mmoreka [IOK
4
> DIEMEHTBI KOMOHHATOPHKH hitps://m.eds00.ru/e0b7bOf 1
6 CepuH ociie J0BATEIbHBIX UCIIBITAHUN 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
7 CryuyaliHble BEIIMYUHEI U pACIIPEAEICHUS 6 bubnmnorexa [IOK
i pactipea https://m.edsoo.ru/e0b7b0f1
bubmuorexa [JOK
8 06006 7 5 2
ODTIEHHIE 1 CHCTEMATHSATHA SHAHMH hitps:/m.eds00.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MareMatruueckoe 0KHUJIaHue CITydYalHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHUE 4 | bubnnoreka [JOK
CIIy4alHOM BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 0 3 1
3axon Gonpumx amcen https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
H 2 1
> OPMATILHOC paACTPEACTCHIA https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 00o0IIEHNE U 19 ) bubmmorexa [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
| [IpencraBienue JaHHBIX C | Bbu6motreka [JOK
MTOMOIIIbIO TAOJIUII U JTUArPaMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIee U
2 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubmorexa [IOK
> PASMAX, https://m.edsoo.ru/dd00738d
TUCTICPCHS, CTAHAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIpIIee U
3 HaWMEHbIIIEE 3HAYCHHS, pa3Max 1 bubmorexa HOK
> PASMAX, https://m.edsoo.ru/98645f6¢
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIpIIee U
4 HauMEHbBIIICe 3HAYCHUS, pa3Max 1 bubmorexa HOK
P ’ https://m.edsoo.ru/7¢9033a8
TUCTICPCHSl, CTAHJAPTHOS
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Ciy4daiiHble DKCIIEpUMEHTHI
. bubmuoreka [{OK
5 (OMBITHI) U CITy4aiiHbIE COOBITHUS. 1
https://m.edsoo.ru/347c1b78
DnemMeHTapHbIe COOBITUSI (MCXObI)
. bubnuoreka [{OK
6 BeposiTHOCTB citydyaifHOTO COOBITHSI. 1

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




BeposTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

BeposiTHOCTB CitydaitHOTO COOBITHSI.

bubnunoreka LIOK

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

g nepeceueHmne, 00beTMHEHNE Bu6mumotexa [JOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/221c622b
coObITUd. JlnarpamMmmsl Ditiepa
Omneparuu HaJ COOBITHAMU:

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

10 dopMyita CIOXKEHHUST BEPOSITHOCTEH bubmorexa HOK

Py P https://m.edsoo.ru/3057365d
YcioBHas BEpOATHOCTb.
11 YMHOkKEeHUE BeposATHOCTEN. JlepeBo bubmmorexa OK
. P F AP https://m.edsoo.ru/9a408d25
CIIy4allHOTO KCIIEpPUMEHTA
VYcioBHas BEpOSATHOCTb.
12 YMHOkXEeHUE BeposATHOCTEN. JlepeBo bubmmorexa LHOK
. P e https://m.edsoo.ru/ble76d3a
CIIy4ailHOTO SKCIEPUMEHTA
VYcnoBHast BEpOSITHOCT.
13 YMHO)KeHue BeposiTHOCTEN. [epeBo bubnuorexa [IOK
" P e https://m.edsoo.ru/47tb6bl1 1
CIIy4ailHOTO SKCIEPUMEHTA
14 dopmyJia MOJIHON BEPOATHOCTH bubmorexa LHOK
pMY. P https://m.edsoo.ru/15941bec
. bubnmnorexa [JOK
15 ®opmyJia MOJTHOM BEPOATHOCTH 1

https://m.edsoo.ru/a9ec13c8




16 dopmyJia MOJTHON BEPOATHOCTH. bubnmnoreka HOK
HezaBucumebie coObITHS https://m.edsoo.ru/e3ddSac9
bubnmnoreka HOK
17 Kontporbiiast padora https://m.edsoc%.lru/29dc6cb9
18 Komb6unaropHoe npaBuio bubnmoreka [JOK
YMHOXEHUA https://m.eds00.ru/2270cf70
Bbu6muoteka [JOK
19 Hepecranosku 1 daxropuan https://m.edsofru/d58066dl
20 Uucno coueranuii bubmmorexa [TOK
https://m.edsoo.ru/7904dfb0
)1 Tpeyronbuuk Ilackana. @opmyna Bbu6motreka [JOK
ouHoma HerotoHa https://m.edsoo.ru/fad7998f
bunapHsbIii ClIy4alHBIN OIBIT
UCIIBITAaHUE), YCIIEX U H ya.
22 ;63aBI/ICHML)I;};;:lebITaH;}}II.Ilée;H}I bubmorexa LIOK
. https://m.edsoo.ru/2e12368
HE3aBUCHUMBIX UCTIBITAHUN J10
IIEpPBOTO ycIrexa
3 Cepus HE3aBUCUMBIX UCTIBITAHUM bubmuorexa [IOK
bepnymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
24 [IpakTuueckas pabora c bubmuoreka [IOK
HCIIOIE30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabInI
. bubnmoreka [JOK
25 Cotysaiitas BeTHHH https://m.edso:fru/639be9aa
26 Pacnipenenenuie BeposiTHOCTEH. bubmuoreka [JOK
Jwnarpamma pacnpeneseHus https://m.edsoo.ru/6dc7{f39
27 CymMa 1 npou3BecHHE bubmuoreka [JOK




CJ'Iy‘IEIfIHBIX BCIIMYHH

CymMma 1 npousBeicHHE

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

28 1
CIIy4YaHBIX BEJIMYHH https://m.edsoo.ru/c2757cc3
ITpuMepsl pactpeieaeHuii, B TOM
29 ‘-II/II)CJIC fem\f:eT Plzq:cxoe " 1 bubmmorexa LOK
P https:/m.eds00.ru/91e08061
OMHOMHUAIIBHOE
IIpumepsnl pactipeneaeHUNA, B TOM
30 qlfcne feOI\I/I)eT PII)q:cxoe H 1 bubmmorexa LOK
p https://m.edsoo.ru/5afffO5f
OMHOMHUAIIBHOE
31 [ToBTOpEeHME, 0000IIEHNE 1 1 bubnunoreka LIOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0600IIEHNE 1 | Bbu6moreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/e01a3dc4
bubmuoreka [IOK
33 n 3 1
TOTOBAs KOHTPOILHAA paboTa https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0600IIEHNE U | bu6nunorexa LIOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1ddcaSe0
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Konrpoasnsie IIpakruyeckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[ToBTOpeHnue, 06001ICHNE,
cUcTeMaTu3alys 3HaHuH.
1 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmaorexa LIOK
yaal M BeP hitps://m.edsoo.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIBITAHUN
[ToBTOpenue, 06001ICHNE,
cUCTeMaTu3alys 3HaHUH.
2 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmaorexa LIOK
yi . . p https://m.edsoo.ru/a573a292
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[ToBTOpenue, o6odIIEHKE,
cUCTeMaTu3aIus 3HaHUH.
3 CrnyJaliHbBIE OIIBITEI U BEPOSITHOCTH 1 bubmorexa [IOK
i . . p https://m.edsoo.ru/07a5e861
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[ToBTOpenue, o6odIIEHNE,
cUCTeMaTU3aus 3HaHUH.
4 CnyJaliHbBI€ OIBITEI U BEPOSITHOCTH 1 bubmmorexa LOK
yaal 1 Bep hitps://m.edso0.ru/32bc29bf
CIIy4aifHbIX coObITH. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[Ipumeps! TpUMeEHEHNs
bu6mmoreka [IOK
5 MaTeEMaTHIECKOTO OKUIaHUS 1
https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, 10oTEpEs)




MaremaTtuueckoe OXNJaHUEC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefe9e
MaremaTuyeckoe OKuIaHue
7 T€OMETPUUYECKOr0 U bubmorexa HOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeaeICHUN
Marematrnueckoe 0KUAaHue
8 reOMEeTPHUYECKOro U bubmorexa HOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBPHOTO pacIpeae/ICHUM
9 Jucnepcus u ctanaapTHOE bubnuoreka [IOK
OTKJIOHEHUE https://m.edsoo.ru/bec67f76
10 Jlucriepcust U CTaHIapTHOE bubnnoreka [JOK
OTKJIOHCHUE https://m.edsoo.ru/bf78aad6
1 Jucniepcuu reOMETPUYECKOro U bubnuorexa [JOK
OMHOMUAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c
12 WCTIOJIb30BAaHUEM DJIEKTPOHHBIX bubmmorexa [TOK
p https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aKoH OOJIBIITUX YUCEN. bubmuorexa [JOK
Br160pouHbIii METO/T MCCIIeIOBaHUIA https://m.edsoo.ru/94ddc34a
14 3aKkoH OOJIBIIMX YHUCel. bubnnoreka [JOK
Br160pouHbIii METO/T UCCIIeIOBaHMIA https://m.edsoo.ru/cf23b369
[IpakTuueckas pabora c
15 HCTI0JIb30BAHUEM DJICKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0IHIL
bubmuorexa [JOK
16 Hrorosast koHTpOBHAS paboTa
TOTOBad ROHTPOILHAL pabot https://m.edsoo.ru/7e379f8f
17 [TprMepsl HEMPEPBIBHBIX bubnuorexa [IOK

CIIy4alHbIX BeJIMYMH. QyHKIUA

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




IUIOTHOCTHU PacIpeieeHus.
PaBHOMEpHOE paciipenieneHue u ero
CBOMCTBA

[Tprmepsl HEPEePHIBHBIX
CIIyYalHBIX BeIMYUH. OyHKIMS

bu6mmoreka [IOK

18 IJIOTHOCTHU pacipeiesicHus.
Pactipen https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeiesieHue U ero
CBOMCTBA
3ajauu, TPUBOISAIINE K
19 HOPMAJIbHOMY pacrpe/IesIeHHUIO. bubmuorexa [JOK
@yHKIHUS IUNIOTHOCTU U CBOMCTBA https://m.edso0.ru/97¢19£59
HOPMAaJILHOTO pacipeiesieHus
[IpakTruueckas pabora ¢
bu6mmoreka [IOK
20 HCITOJIb30BaHHUEM IJICKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
TadJIMUIL
[ToBTOpenue, o6obIIeHNE 1
. bubnuotexa [JOK
21 CHCTEMAaTH3alIMs 3HAHUH.
https://m.edsoo.ru/72953f4c
OrnucarenbHas CTaTUCTHKA
[ToBTOpenue, o6obIIeHNE 1
. bubmuorexa [JOK
22 CHCTEMaTH3alMs 3HAHUH.
https://m.edsoo.ru/b699ad0c
OmmcaTenpbHas CTAaTUCTHKA
[ToBTOpenue, 06001IeHUE U
” crucremMaTu3anus 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MOXKXHBIMHA https://m.edsoo.ru/3fcbact9
3JIEMEHTAPHBIMHA COOBITUSIMHU
[ToBTOpeHnue, 0600IIeHNE U
24 cucreMartu3anus 3HaHui. OTbITHI C bubnmoreka [JOK

PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMHA COOBITUSIMHU

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




25

[ToBTOpEeHME, 0000IICHUE U
cHUCTeMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEN
COOBITHIA ¢ IPUMEHEHUEM POPMYIT U
rpaduuecKux METO0B
(xoopauHaTHas NpsAMas, AepeBo,
nuarpamma Jusepa)

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

26

27

28

[ToBTOpeHnue, 0600IICHNE U
CHUCTeMaTU3als 3HaHU.
Brrunciienue BepossTHOCTEM
COOBITHIA ¢ TpUMEHEeHUEM GopMyIT U
rpaduuecKux MeToI0B
(koopauHaTHAs MpsAMas, AepeBo,
nuarpamma Ditniepa)

[ToBTOpeHnue, 0600IMICHNE 1
CUCTeMaTH3aIlHs 3HAaHHH.
Brraucnenue BepostHocTeH
coOBITHI ¢ IpUMeHEeHHneM GopMyIl U
rpau4ecKux METOI0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTEH
cOOBITHI ¢ TpUMEHEHUEM GopMyIT U
rpaduuecKux MeTo0B
(koopauHaTHas mpsMas, 1epeBo,
auarpamma Jusepa)

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

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

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

29

[ToBTOpeHnue, 06001mIEeHNE U

bu6mmoreka [JOK




cUCTEMaTU3alysI 3HaHUH. https://m.edso0.ru/00b2efb3
Crny4daiiHble BETUYUHBI U
pacripeaesieHus
[ToBTOpEeHME, 0000IICHUE U

30 CHCTEMAaTH3alMsl 3HAaHUH. 1 bubmuorexa [JOK
CiyyaliHble BEJIMYMHBI U https://m.edsoo.ru/1cc2df8f
pacripeesieHus
IToBTOpEHME, 0000IIICHUE U

31 CHUCTEeMaTHU3als 3HaHU. 1 bu6mmoreka [IOK
MareMaTH4ecKoe OKUIaHue https://m.edsoo.ru/aeal298c
CIy4yallHO! BEJIUYHHBI
[ToBTOpeHue, 0600IICHNE U

1 CHUCTEeMaTHU3alrs 3HaHU. 1 bu6mmoreka [IOK
Maremarnueckoe oXUIaHUE https://m.edsoo.ru/640a8ebf
CIy4yallHOM BEJIUYHHBI

bu6mmoreka [IOK

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

34 [ToBTOpenue, o6o0IIEeHUE U | bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5006273¢e

OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

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

TCOPI/IH BCPOHTHOCTGIZ KU CTaTUCTHUKA
YuraTth U CTPOUTH Ta6J'II/II_[bI " JuarpaMmbl

OnepupoBaTh TOHATHSAMH: CpeAHEE apHUPMETHYECKoe, MeauaHa,
HauOosipllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacCHBa YHMCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMHU: CIY4YaWHbBI 3KCHOEPUMEHT (OMBIT) U
cllydaifHOe COOBITHE, 3JIeMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIy4aifHOTO  OMBITa;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMU COOBITHSIMU, HAXOJUTh U CPABHHUBATH

BEPOSTHOCTH COOBITUI B M3yYEHHBIX CIIy4allHbIX IKCIIEPUMEHTaX

6.4

6.5

6.6

6.7

Haxomute u ¢dopMmynupoBarh cOOBITHS: IepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCA  AMarpaMMamMu  Jiiepa © GOPMYJIONH  CIOXKEHUS

BCPOHTHOCTGI\/’I IIpH pCHICHUHA 3a1a4

OHepI/IpOBaTB MNOHATUAMU:  YCIOBHAasA  BCPOATHOCTb, HEC3aBUCUMBIC
CO6BITI/I${; HaxXoJUuTh BCPOATHOCTH C IMOMOLIBIO ITpaBHJIa YMHOXCHUA, C
IIOMOIIBIO ACPEBA cnyqaﬁHoro OIIBITa

HpI/IMCH}ITB KOM6I/IHE[T0pHOC MMpaBHUJIO YMHOKCHUS IIPU PCHICHUHA 3a/1a4
OHGpHpOBaTB IMOHATHUAMU: HUCIIBITAHNEC, HC3aBUCHUMBIC UCIIBITAHUA, CEPUL
I/ICHLITaHI/II‘;I, yCex U HEeydaudad; HaXOAUTb BECPOATHOCTU COOBITHII B cepun
HE3aBHCHMBIX HCIIBITAHHI A0 MEpBOro ycriexa, HaXOAWUTb BCPOATHOCTU

cOOBITHH B cepuu HcnbITaHui bepHynnu

6.8

OnepupoBaTh TOHATUSAMU: ClOy4yailHas BEJIMYMHA, paclpeeiieHue

BEPOSITHOCTEH, AMarpaMma pacrpeesieHus

11 KJIACC



Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

NpoBepPsIeMoOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yjabrara
5 Teopust BEpOATHOCTEHN M CTATUCTUKA
- CpaBHHMBaTh BEPOSTHOCTH 3HAYEHHM CIIydailHOM BEIWYHMHBI IO
' pacpeieseHUI0 WIH C IOMOIIBIO AUarpaMm
OnepupoBarb NOHATHEM MaTEMaTUYECKOIO OXHUAAHUS, IPHUBOJIUTH
- MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4eCKOoe OXKHJaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OKHUJIAHUE 10
JTAHHOMY pacpe/eIEeHUIO
5.3 Nmets npencTaBiaeHne o 3aK0HE OOJIBIIUX YHUCETT
54 Nmets npeacraBieHne 0 HOPMaIbHOM PACIPENCICHUT




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBienrie JaHHBIX € TMOMOIIbIO Tabmuiy wu  auarpamm. Cpennee
6.1 apupMeTHyecKoe, MeauaHa, HauOoJbIlee W HaWMEHBIIEEe 3HAYCHHUs, pa3Max,
JUCTIePCHUs U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyuaiiHple SKCHEpUMEHTHI (OMBITBHI) W Ciy4yailHble COOBITHS. DIIeMEHTapHbIE
coObITHs (MCX0bI). BeposiTHOCTH ciydallHOTO COOBITHSA. BiHM30CTh YacTOTHI U
6.2 BEPOATHOCTH cOOBITUH. Ciy4aifHble OMBITHl C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITHSIMA.  BeposSsTHOCTH  COOBITHH B ONBITaX C  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUIMU
63 Onepauyuu HajJ COOBITUSMM: TlepeceyeHHue, OObeIMHEHHEe, MPOTHBOIOIOKHBIE
. coObITud. Jlnarpammsl Ditnepa. @opmyna ciaoxkeHus: BEposTHOCTEN
64 VYcioBHas  BEPOSATHOCTh. YMHOXKEHUE BEposiTHOCTEW. JlepeBo  ciiydailHOro
' skcnepumenTa. dopmyna nosnHoi BeposTHOCTH. HezaBucuMble cOOBITUS
6.5 KombOunaropaoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucno
. coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHa
bunapHblli cinyuyaiiHBli ONBIT (MCHBITaHUE), ycnex M Heynada. HesaBucumble
6.6 ucnbiTanusa. Cepust HE3aBUCUMBIX MCHOBITAaHWW 110 TepBoro ycmexa. Cepus
HE3aBUCUMBIX HcTbITaHuN bepHymiu
67 CrnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacrnpenesieHusl.
' [Ipumeps! pacnpesiesieHnid, B TOM YHCIIe T€OMETPUUYEcKoe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopus BEpOATHOCTEN U CTATHCTHKA
5.1 UucnoBble XapaKTEPUCTUKU CIYyYaHBIX BEJIMYHMH: MATEMATHYECKOE OXKHUJAHHE,




JIACTIEPCUSl U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NPUMEHEHUsT MATEMATHYECKOTO
O0XKMJIaHMs, B TOM YHCIE€ B 337a4ax U3 IMOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHue OWHAPHOW CIydallHOW BENMWYMHBL. MaTeMaTH4ecKoe OXKHJIaHWE CYyMMBI
CIy4YalHbIX BEIMYMH. MaTemMaTH4ecKoe OKHUJAHUE U AMCIEPCHS T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeeeHHH

5.2

53

3akoH OOJBIIMX YUCENI M €ro PoJib B HaykKe, MpUpoJe U olIriecTBe. BrIOOpOUHBIH

METOJI UCCIIENOBAHNI

[Ipumepsl  HENpepbIBHBIX  CIy4alHbIX BenuuuH. [loHsATHE O TIUIOTHOCTH
pacnpenenenus. 3aiauu, NIPUBOASIINE K HOpMaIbHOMY pactipenenenuto. [lonarue o

HOPpMAJIbHOM pacIpCacIICHUNU




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, AIrOPUTMAMU pELICHUs 3a71ad;
yMeHue (GopMyJIMpOBaTh U  ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCUOMa, TeopeMa, CIEeACTBUE, CBOWMCTBO, NPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSTh MX; YMEHHE (OpPMYyJINpOBaTh
oOpaTHOE€ M NPOTUBOIOJIONKHOE YTBEP)KIEHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJI30BAaTh METOJl MAaTeMAaTUYeCKON  MHIYKIUU;
IIPOBOAMTD JI0KA3aTEIbHbIE PACCYXACHUS MPU PEIICHUU 3a]1a4, OLEHUBATh
JIOTUYECKYI0  TPAaBUJIBHOCTb  PACCY)KIEHUI; yMEHHE  OIEepUpOBaTh
HOHATUSMHM: MHOXECTBO, IOJAMHOKECTBO, OINEpalluy HajJ MHOXECTBaMH,
YMEHHUE HUCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SBJICHUN M IPU PElICHUM 3a7ay, B TOM YUCIE U3
JIpyruxX Yy4eOHbIX NpPEIMETOB; YMEHHE OINEepHpOBATh MOHATHAMU: Ipad,
CBSI3HBIN Tpad, JAepeBo, UK, Tpad Ha IMIIOCKOCTH; YMEHHE 3aJaBaTh W
ONMMCHIBATh Tpadbl pa3IWYHBIMU CIOCOOAMH; HCMONB30BaTh Ipadbl Npu
pelIeHnu 3a1a4u

YMeHue omnepupoBaTh MNOHATUSMU: HATYpaIbHOE YHUCIO, LEIOE YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM [OKA3aTeNIeM, CTENEeHb C JCHCTBUTEIbHBIM ITOKA3aTeleM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJIYNII0, PAalMOHAJIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LIEJbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHUE HCIONb30BaTh MPU3HAKH JETUMOCTH, HAMMEHBIIMHA OOIUi
JenuTeNs W HauMeHblllee oflee KpaTHoe, ainroputM EBkimpa npu
pEIIeHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHbIMH NO3ULMOHHBIMM CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYECHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
paloOHalIbHBIX  BBIP@KEHUN;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCIIeI0BATENbHOCTh, apudmMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBarolasi TeOMETpHUYecKas IpOrpeccus;
YMEHHE 3aJaBaTh I[OCJIEIOBATENBHOCTH, B TOM YHUCIE C IOMOLIbIO
PEKYpPpPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILJIEKCHOE
YHUCII0, CONPSKEHHBIE KOMIUIEKCHBIE 4YHMCJIA, MOJYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4YHcia,  (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M  anreOpanyeckas); YMETb
IPOU3BOIUTh apu(pMETHUYECKHE JEeHCTBHS C KOMIUIEKCHBIMHU YHCIIaMH;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; ONEepUpPOBATH
NOHATUSAMM:  MaTpuma 2x2  u  3%X3,  onpenenureslb  MaTpUIIbL,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OLIEPUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPUEMOB; pElIaTb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATHh YPABHEHUsSI, HEPABEHCTBA, UX CHCTEMBI
JUI PEUICHHs] MaTeMaTHMUYeCKUX 3ajad M 3aJad M3 PasziIHyHbIX objacreit
HayKU U PEAIbHON KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCT  (DYHKIMHM, OrpaHMYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICEe 3HAYCHHS
GyHKIMU Ha MPOMEXYTKe, HeNpepbiBHAS (DYHKIHS, acCUMOTOTHI rpaduka
(GyHKIIMM, NepBas ¥ BTOpas NMPOM3BOAHAA (DYHKLUHH, T€OMETPUUYECKHI U
¢u3nyecKkuil  CMBICI  IPOU3BOJHOM, TepBooOpa3Hasi, OIpeneIEHHbIN
UHTErpajl; YMEHHE HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIINU
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTelbHON K rpaguKy QyHKIUH; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMH; YMEHHE HCIOJIb30BaTh
IOPOM3BOJIHYIO JUIsl HCCleloBaHUsA (DYHKIMM, HaXxOQUTh HaumOONbIIME H
HauMEHbIINE 3HA4eHMUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
IIPOU3BOJIHYIO JUIsl HAXOXKJIEHHUS HAWIYy4YlIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOr0 MOJICIMPOBAaHUs C MOMOINbI0 U depeHInalIbHbIX
yYpaBHEHUNU

YMeHue onepupoBaTh MOHATUAMU: TpapuK QyHKIMH, oOpaTHas QyHKINS,
KOMIO3UIMS (QYHKUMHA, JHMHEHHas QYHKIMS, KBaapaTuuHas (QyHKIUS,
pauvoHanmbHas (YHKLUSA, CTeneHHas (YHKIHS, TPUTOHOMETPHUUECKUE
¢yHKLIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKIWH, IOKa3aTelbHas H
jgorapupmuueckasi (GYHKIHUU; YMEHHE CTPOUTh TIpauKH H3Y4EHHBIX
(GyHKLUH, BBITOIHATH MpeoOpazoBaHust rpaduKoB (yHKIIHMMA, UCTIONB30BaTh
rpaduKy JUIS W3yYeHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPHU pEIICHUH 3a7ad
U3 JIpyrux y4deOHBIX NMPEIMETOBU 3aJad M3 peajlbHON XHU3HM; BbIPAKaTh
(GopMynaMu 3aBUCHMOCTH MEXIY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn QyHKUMH Ui pelleHus ypaBHEHMH, HEPaBEHCTB M 3ajad C
napameTpamu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemaTth TEKCTOBBIE 3a/Jaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, padoTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/la4yil U3 O0JAacTU YNpaBICHHS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMbl 1O YCJIOBHIO 3a/layd, HCCJIEI0BAaTh IIOJYyYEHHOE pELICHUuE U
OLICHUBATh TPABAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJIEIUPOBAThH
peasibHble CHUTyallMM Ha $S3bIKE MaTEMaTHKH; COCTaBISATH BbIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/1a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  WCIHOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHne omepupoBaTh MOHATHAMHU: CpeaHee apu(MeTHdecKoe, MeIHaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONUIAX, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOMCTBA PEANbHBIX INPOIECCOB U SIBJICHUI; MPEICTABIATH
UHQOpMAIMIO C TOMOWIbI0 TAaONMWI] W JAWarpaMM; HUCCIEI0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHCIE C IPUMEHEHHUEM TIpapHUyecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKd MCCIEI0BaTh COBMECTHBIC
HaOJIIOICHUS C TOMOUIBIO JMarpaMM pacCcenBaHMs M JTMHEHHOM perpeccuu

YMeHHe ONepupoBaTh IOHATUSAMM: CIIYYallHBIM ONBIT M CIly4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C MCIIOJNb30BaHMEM TIpaUUecKHX METOJIOB; HMPUMEHSAThH
(GOopMyNbl CIOKEHUS M YMHOXEHHs BepOsATHOCTEH, (opMyny monHOi
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OINEepUpPOBaTh
MOHATUSAMHM:  ClIydaiiHash BEIWYMHA, PpACIPEICICHUE  BEPOSITHOCTEM,
MaTE€MaTU4eCKoe OKHMJIAaHHWE, IUCIEPCUS M CTaHAAPTHOE OTKIIOHEHHE
CIIy4alHOM  BeJIMYMHBI, (QYHKUMM  pacrnpefeseHuss U  IUIOTHOCTH
PaBHOMEPHOI'0, IOKA3aTEIbHOI0 U HOPMAJIBHOI'O PACIpPENCIICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YyYEHHBIX PACHpPEACIICHUN Ul pELICHUs 3a1ad;
3HAKOMCTBO C TOHSTHSIMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHU; YMEHUE PUBOINUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OMNEepUpOBaThH
MOHATUSMH: COYETaHUE, TEPECTAHOBKA, YHCIO COYETAHHWW, YHUCIO
nepectaHoBoK; OuvHOM HblOTOHA; yMmMeHHEe NHPUMEHSTh KOMOWMHATOPHbBIE
GbakThl W paccyXIeHus s pelIeHHs 3a7ad; OLEHUBATh BEPOSTHOCTH
pearbHBIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYHMHA YyIJia, IUIOCKUI yroJ, JBYIPaHHbIN
YIoJ, TPEXTPAHHBIA Yroy, CKPEIIUBAIOLIMECS MPSAMBIE, NapajuIeIbHOCTh U
NEPIEHIUKYIAPHOCTD NPSAMBIX M IUIOCKOCTEH, Yroa MEXAy MPSIMBIMHU, YIOJ
MEXy NPAMON M IUIOCKOCTBIO, YTOJ MEXKIY IJIOCKOCTSAMHU, PACCTOSIHUE OT
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TOYKH JI0 IUIOCKOCTH, PACCTOSIHHUE MEXKIY HPSIMBIMH, PAaCCTOSHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/Jad H3YYCHHbIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPYKAIoIIer0 MHpa; CTPOUTh MAaTeMaTH4YEeCKHE MOJENU C TOMOIIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, pellaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CE€YEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMa, Oupamuaa, ¢Gurypa U TMOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, mmap, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTU MUPAMMJIbl, IMPU3MbI, KOHYyca, LMIMHApPA, O00BEM KyoOa,
IOPSIMOYTOJIBHOTO  Mapajijiesienuieaa, NUpaMuabl, IPU3MBbl, UIUHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHAPA, KOHYCa; yMEHHE CTPOUTH CEeueHHue
MHOTOTPaHHHKA, M300pa)kKaThb MHOTOTPAHHUKH, (UTYpPBl U TIOBEPXHOCTH
BpaleHUs, UX CEUYEHHUsI, B TOM UYUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OINpeneaeHus] u3y4aeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMEeTpuYecKux (uryp, 0OOCHOBBIBATHUIIN
OnpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccupukauuo Guryp 1o
pPa3IUYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAUMbIE JOMOJIHUTEIbHBIE
MOCTPOCHUS

11

VYMeHue omnepupoBaTb ~MOHATHSMHU:  JBUJKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0100Us, TNOJOOHBIE (UIYPBI; YMEHUE
pacno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYypbl, B TOM 4HCIE B TMPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUUYECKHUE OTHOIIEHUS TPH
pEelIeHUH 3a]a4; HaXOJUTh T'€OMETPUYECKHE BEJIMYMHBI (JIJIMHA, YO,
I0MIa/1b, 00BEM) MPU PElIeHUH 3a7a4 U3 IPYTuX y4eOHBIX IPEIMETOB U U3
peanbHOM KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUYMHBI (JIMHA,
yroJ, IUIOMIa[b, O0BEM, MJIOMIAAb MOBEPXHOCTH), HCIOJIB3Ys H3y4eHHBIC
q)OpMy.]'II)I N MCTOABLI, B TOM YHCIIC: IINIOIaAb ITOBECPXHOCTH IMHPAMHIBI,
NpU3Mbl, KOHYycCa, IWJIHWHApa, IUlomanas chepb;; 00bEM  KyOa,
MNpAMOYTOJIBHOI'O mHapajuiCCnuicaa, nupaMuabl, IIpU3MbI, LTUIWHApPA,
KOHYCa, Iapa; yMeHUEe HaXOUTh OTHOIIIEHHE 00BbEMOB TTOAOOHBIX (PHUTYD

12

YMeHue ornepupoBaTh NOHATHSMU: MPSMOYroJibHAsh CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joXKeHUEe BeKkTopa Mo 0Oaswucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXay
BEKTOPAMU; YMEHHUE UCTIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JIIs
pelLIeHHs TeOMETPHUECKUX 3aa4 U 3a/1a4 JPYTruX y4eOHBIX MPeAMETOB

13

YMeHne BbIOUpATh MOAXOAIINN METOA IJIsl PEIICHUS 3a/1au; IIOHUMAaHHE




3HQUMMOCTH MATEMATHUKH B HW3YYEHUU NPUPOAHBIX M OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUN; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH



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

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonanbupie  ymncna. OOBIKHOBEHHBIE M JICCATUYHBIE  JAPOOH, IPOLEHTHI,
OecKOHEUYHBIE IEPUOINYECKHUE JPOOH
13 Apudmerndeckuii KOpeHb HATypajbHOW creneHd. JleWcTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Cremnenb ¢ nenbiM nokaszarenem. CTeneHb C palroHaNIbHBIM MoKaszateneM. CBoiicTBa
' CTEIEeH
L5 CuHyCc, KOCMHYC M TaHITE€HC UHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 = Jlorapudm yncna. JlecsTHUHBIC U HATYypaTbHBIE JIOTAPU(MBEI
JeiictButenpHble uyncia. Apudmernyeckue onepanuu ¢ JeHCTBUTEIBHBIME YHCIAMHU.
1.7 = Tlpubnux€HHbIC BBIYMCICHUS, MIPaBUJIa OKPYIJICHUS, MPUKUIKA U OIEHKA pe3ylbTaTa
BBIYMCIICHUI
1.8  IIpeobOpazoBanue BeIpaxKeHUN
1.9  KommiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 = Ilensie u 1poOHO-pAIIMOHATIEHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4 | TlokazaTenbHble U JOTapu(PMUUECKUE YPABHEHUS
2.5 [lenwie 1 poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 = UppaumonaibHble HEPaBEHCTBA
2.7 = Tloka3zaTtenbHbIC U JorapuhMUUECKHE HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEHCTBA
2.9 = Cucrtemsl 1 COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10  YpaBHeHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11  Marpuna cucTemMsl JUHEWHBIX ypaBHEHUN. ONpeaennTens MaTpULbl
3 OyHKIHH U TpaduKu
31 Oyaknus, crnocoObl 3amanus (yaknuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKINHA
O6nactp ompeneraeHUss W MHOXKECTBO 3HaueHWd GyHkumu. Hymum  yskmum.
3.2 IlpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haunbosbiiee u HauMeHblliee 3Ha4eHne pyHKIuu




Ha IPOMEXYTKE

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

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
34  Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 lloka3arenbHas u Jorapupmuueckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcumMnToThl rpadukoB GpyHkiuid. CBolicTBa (PyHKIMI, HETIPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyna ciI0KHBIX IPOIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1  IlpousBognast pynkuuu. [IpouszBogHbIe 3IeMEeHTapHBIX QYHKINUN
[IpumeHeHne mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 = okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBINEro 3HAa4eHHs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpain
5 MHOXecTBa U JIOTuKa
5.1 MHOXecTBO, ornepauu HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2  BeposTHOCTH
6.3 = KomOuHnatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHoOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
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VYyebnuk "Marematuka. BepositHocTh 1 ctatuctuka 10-11 knaccel. ba3zoBeliii u
yriyOn€HHbIN ypoBeHb'"'. B 1ByX uactsx. / Beicoukuii U.P., Smenko 1.B. M:

[Ipocsemenue.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* 3a71a4uM ¥ KOHTpoJIbHBIE padoThl it 10 knacca". / U.P.Boicorkuii

* Mopakosud A.I'., Cemenos I1.B. Cratuctuka. BeposiTHOCTb.

* Cratuctudeckasi oopadotka qanHbix — M.: Maemo3una, 2018

» Maxkapsrues [0.H., Mungrok H.I'. DneMeHTsI cTaTUCTUKH U TEOpUU
BepositHocTel — M.: IIpocsemenne, 2020

» TkaueBa M.B., ®egopoa H.E. DnemMeHTbI CTATUCTUKU U BEPOSATHOCTh — M.
ITpoceemenue, 2020

* Crynenenkas B.H. Pemenue 3ama4 mo cratuctuke, KOMOMHATOPUKE U TEOPUU
BeposiTHOCTEN — Bonrorpan: Yuurens, 2020

* Kpemep H.ILI. Teopust BepoATHOCTEN U MaTeMaTH4eCKasi CTATUCTUKA /

H.II.Kpemep. — M. : IOnuTtH, 2020
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