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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyudaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocylapcTBEHHOTO  00pa30BaTENbHOTO — CTaHAApPTa  CPEIHEro
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIMSIMH, COCTABJISIOIIMMHU OCHOBY JJISi CAaMOPA3BUTHS U HEMPEPBHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOT'O, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOr0 YPOBHS SIBISETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30oBOro ypOBHs
ocHOBHOM mmikoJyibl. Kypc mpenHasHadueH juisi GpopMupoBaHUS Yy OOyYarolIuXcs
CTaTUCTUYECKOW KYJbTYpbl M TIOHMMAaHHS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIy4alHBIX COOBITHM, BEIUYUH U
npouecco. Ilpu u3ydeHnn kypca obOoramarorcs HpPEACTaBICHUS YYalllUXCs O
METO/IaX MUCCIEAOBAHMS U3MEHUYMBOIO MHPA, PA3BUBACTCS TOHUMAHUE 3HAYUMOCTH
¥ OOIIHOCTM MaTE€MaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalmpaBJ€HO Ha 3aKpEIJICHWE 3HAHUM, MOJYYEHHBIX MpU
M3YyUYEHUH KypCca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEIACTABICHUN O CIIyYaWHBIX
BEJIMUMHAX M B3aUMOCBS3SX MEXKJIYy HHUMHM Ha BAXKHBIX IPUMEpaAxX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType Yy4eOHOTO Kypca
«BepoATHOCTh M CTAaTUCTUKA» CPEIHEH IIKOJbI Ha 0a30BOM YpPOBHE BBIJIEIICHBI
CIIEyIOIllME OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyaliHble COOBITHA W
BEPOSATHOCTIY, «CydailHble BETMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acth Kypca 3aHMMAaeT M3y4€HHE TE€OMETPHUYECKOTO U
OMHOMMAJILHOTO pacIpeiesieHnii U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— IOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Copepxxanne nuHMM «CnoydaliHble COOBITHSI W BEPOSITHOCTU»  CITY>KUT
OCHOBOM 11 (DOPMHUPOBAHMS TPEACTABICHUNM O paCHpelesieHUHd BEPOSTHOCTEN
MEXIY 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, @ TAKXKE 3Ta JIMHUS HEOOXOJMMa Kak
0aza I W3ydeHHWs] 3aKOHAa OONbIIUX Yucel — (YHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIEr0 B TMpPHUPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dbopmammzaruto. CaMm 3aK0H OONBIIMX YHCEN TPEajiaracTcss B 03HAKOMUTEILHON
dbopMe ¢ MUHUMAaNFHBIM UCITOJIb30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUI C MOMOIIBI0 HEMPEPBHIBHBIX (PyHKIMA. OCHOBHOEC BHUMAHUE YACISICTCS
NOKa3aTeIbHOMY M HOPMAJIBHOMY PaclpeleiCHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHe Mmarepuaia 0e3 I0Ka3aTeNbCTB MPUMEHSIEMbIX
(bhaxToB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wusydyenune kypca «BeposiTHOCTh M CTaTUCTHKa» Ha 0a30BOM YpPOBHE
OTBOAUTCS |1 yac B HENENI0 B TEUEHHME KaXJOro roja oOydeHus, Bcero 68
y4€OHBIX YaCOB.



COJEPXAHME YYEBHOI'O KYPCA
10 KJTACC

[IpencraBienne MOaHHBIX C TOMOIIbIO Tabnui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJsblllee W HAaWMEHbIIIEe 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHUE YUCIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITMil.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIIEMEHTAapPHBIMU  COOBITUSMHU.  BepoATHOCTHM  COOBITUH B ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSMU: NIEpECEUEHUE, 00bEINHEHUE, TIPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHas BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydarHOro
skcniepuMmenTta. dopmyna nonHoi BeposTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIi ciydaiiHbIi ONBIT (MCNBITAHUE), YCIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyIuIn.

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

11 KIIACC

YucnoBele  XapaKTEpPUCTHKM  CIYYaWHBIX  BEIMYMH: MATEMAaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHJApTHOE OTKJIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOTO OXKWIAHUS, B TOM YHUCIE B 3aJadax M3 NOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BelWyuHbl. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIy4alHbIX BeJMYHMH. MaremaTuyeckoe OXUIaHue |
JUCTIEPCUsi TEOMETPUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHui.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIit METO/ MCCIIEOBAHUM.

IIpumepsl HENpephIBHBIX CilydaHbIX BenuuyuH. [loHATHE O IIIOTHOCTH
pacrpeneneHus. 3a1adn, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeIeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUAIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJaHCKOTo oOmiecTBa (BHIOOPHI, OMPOCHI W IIp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax

YKOHOMHUKH.
JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, JATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS ICTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHoro 0opasa >KU3HHU, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccurt W peanu3oBbIBaTH COOCTBEHHBIC >KHM3HEHHBIC TLIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKOW KYIbTYpPhI, TIOHHMAaHWUEM BIIMSHUS
COIMAITbHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMel Ha MPUMEHCHHE MaTeMAaTHUYECKUX 3HAHWM i1 PEIIeHUsS 33134 B
o0nacTh OKpyKawIield cpeapl, IJIaHUPOBAHUS TIOCTYNMKOB M OICHKH HUX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNbHOCTH, ATAloB €€
pa3BUTHS M 3HAYUMOCTH JJII PA3BUTHs [MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YAMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA ~ OKpYJHCaweo  Mupa;,  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIBIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0BEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpEJCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyM, OCHOBAaHUSA Ui OOOOIICHUS W CpPAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIlECcCca, a TaKKe BBIIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHWKOB  PA3IUYHBIX  THIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCICHHbIC Ha MMOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJILHOU pabOThI MPU PEIICHUH YUEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alUi0 COBMECTHOM
paboThI, pacrpeaesaTh BUIbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ MITYPMbD» W WHBIC); BBINOJHATH CBOI YacTh pabOThHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenole oeticmasusl, obecneuusarom

G opmuposanue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranusanus:
COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelieHus C
y4€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ yU€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeMaTHYECKON 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IpPHU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBl TOCTHKECHHUS WIM HEJOCTHKEHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMHM:  cpefHee  apu(pMETHYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MAacCUBA YHUCIIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIy4aillHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAUTb W CpaBHUBATh BEPOATHOCTH COOBITMMI B M3YyYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TNEpECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
[0JIb30BaThCs AuarpaMMamMu Jilsiepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN MpHU
pelIeHuN 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3aBUCUMBIE WCIBITAHUS, CEPUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMH:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO TharpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOJIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEJIWYMHBI HAXOIWTH
MaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

Hmeth nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PacCIpeICIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunuyecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
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 MCXOaMHU
3 Orneparuy HaJ, COOBITHSMU, CIIOXKEHUE 3 bu6nmoreka [JOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HLITa do 151[ 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 Cepud OCIIE10BATEIbHBIX UCIIBITAHUN 3 1 bubmorexa LOK
P s hitps:/m.eds00.ru/e0b7bOf1
7 CryyaliHble BEIMYUHEI U pACIIPEASICHUS 6 bubnnorexa LIOK
i pactipen hitps:/m.eds00.ru/e0b7bOf1
bubmuorexa [JOK
8 06006 I 5 2
ODTHEHHIE 1 CHCTEMATHSATHA SHAHMH hitps:/m.eds00.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| MaremaTH4ecKO€e OKHUIAHUE CIyYalHON 4 bubnuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHUE 4 | bubnnoreka [JOK
CIIy4alHOM BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3 0 3 1
AKOH DOTIBIIIX HUCET https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pactipenenenus) 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 [TPOT'PAMME 34 2 3







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounuecTBO 4acoB Hara DJIeKTPOHHbBIE
Ne H3ydYeHHUs undpoBbIie
Tema ypoka Kontpoabubie IIpakrunyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| [IpencraBieHue JaHHBIX C 1 Bbu6motreka [JOK
MTOMOIIIBIO TAOJIUIT U AUarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTrieckoe,
MeanaHa, HanOobIlIee U
2 HaMMEHbIIIee 3HAYCHHUS, pa3Max 1 bubmorexa [IOK
> PasMax, https:/m.eds00.ru/dd00738d
TUCTICPCHS, CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmMeTnyeckoe,
MeanaHa, HanOoIbIlIee U
3 HauMEHBIIIee 3HAUCHHUS, pPa3Max 1 bubmorexa HOK
- basmax, https://m.eds00.ru/98645f6¢
TUCTICPCHS, CTAHITAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmMeTnyeckoe,
MeauaHa, HanOoJIbIlIee U
4 HaWMEHbIIIEE 3HAUCHHUS, pa3Max 1 brbmorexa [OK
-P ’ https://m.edsoo.ru/7c9033a8
JTUCTICPCHS, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
City4aiiHble SKCIIEPUMEHTBI
5 (OTBITHI) U CITy4aiiHbIE COOBITHS. 1 bu6muoreka [JOK

DIeMeHTapHBIE COOBITHS
(mcxommpr)

https://m.edsoo.ru/347¢1b78




BepostHOCTh ciiydaitHOTO
coObITHsl. BepositHocTH

6 COOBITUH B ONBITAX C bubmorexa HOK
https://m.edsoo.ru/64d75244
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

7 BepostHOCTh ciiydaitHOTO bubnmnoreka HOK
coObiTus. [IpakTrueckas pabora https://m.edsoo.ru/5e8fa94a
Omnepanuuu Haj COOBITUAMU:

g nepeceveHue, 00beTMHCHNE bubnunoreka LIOK
COOBITHH, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/221c622b
coObITus. Inarpammsl Diinepa
Omnepanuu HaJ COOBITUSMU:

9 nepeceveHue, 00beTMHCHHE bubnunoreka LIOK
COOBITHIA, TPOTUBOMOIOKHBIE https://m.edsoo.ru/cc10cle2
coObITHs. [Inarpammsl Ditnepa

10 dopmyna cloKeHus bubnmnoreka [HOK
BEPOSITHOCTEMN https://m.edso00.ru/3057365d
VYcnoBHas BEpOSTHOCTD.

1 YMHOXEHHE BEPOSTHOCTEH. bubnmnorexa [JOK
HepeBo cimy4yaitHOTrO https://m.edsoo.ru/9a408d25
JKCTIEPUMEHTA
VYcnoBHasi BEpOSITHOCTD.

2 YMHOXEHNE BEPOSTHOCTEH. bubnmnoreka [JOK
HepeBo cimy4yaitHOTrO https://m.edsoo.ru/ble76d3a
JKCTIEPUMEHTA
VYcnoBHast BEpOSITHOCTD.

13 YMHOXEHHE BEPOSITHOCTEH. bubnmoreka [JOK

HepeBo ciny4yaitHOTrO
JKCIIEpUMEHTA

https://m.edsoo.ru/47tb6b11




bubnmoreka [IOK

14 ®o a IIOJIHOM BEPOSITHOC
PMYJIa HOJHOH BEPOATHOCTH https://m.edsoo.ru/15941bec
15 ®opmyra MoJHON BEPOATHOCTH bubmmorexa LIOK
pMY P https://m.edsoo.ru/a9ec13c8
16 dopMyia MOJIHON BEPOSATHOCTH. bubnuoreka [JOK
He3zaBucumblie coOBITHS https://m.edsoo.ru/e3dd5ac9
[TpoBepounas pabota o Teme
17 «lIpencraBiieHne naHHBIX U bubmmorexa LIOK
peld a https://m.edsoo.ru/29dc6cb9
ONKMCAaTeNIbHAsA CTATUCTUKA
18 Komb6unaropHoe npaBuio bubmmoreka [JOK
YMHOXKEHHUS https://m.eds00.ru/2270cf70
bubnunoreka LIOK
19 I1
CPECTAHOBKH M daKTOpHan https://m.edsoo.ru/d58ce6d1
bu6mmoreka IIOK
20 q 7
HCIIo coaetatinm https://m.edsoo.ru/7904dfb0
)1 Tpeyronbuuk Iackais. bubmmnoreka HOK
®opmyna 6unoma HproToHa https://m.edsoo.ru/fad7998f
buHapHBIN Cily4ailHBINA OIIBIT
HCTBITAHUE), YCIIEX U HEY1aya.
( )y 4 bu6mmoreka IIOK
22 He3zaBucumbie ucnbITaHus.
https://m.edsoo.ru/2e1{2368
Cepust HE3aBUCUMBIX
WCIIBITAHUH J0 IEPBOTro ycrexa
” Cepus HE3aBUCUMBIX bubnuotexa [JOK
UcCIbITaHUuN bepHynun https://m.edsoo.ru/e9572a68
Cepus HE3aBUCUMBIX
24 ucnelTanui. [IpakTuueckas bubmuoreka [JOK

paboTa ¢ UCIoIb30BaHUEM
AJICKTPOHHBIX TAOJIUII

https://m.edsoo.ru/f4al5al4




bubnmoreka [IOK

25 C % 1
MyHaunas BeIa https://m.edsoo.ru/639be%aa
Pacnpenenenue BepoOSITHOCTEN. bubmuoreka [JOK
26 1
[wnarpamma pacnpenesieHus https://m.edsoo.ru/6dc7{f39
7 CyMMa ¥ MpOU3BE/ICHHE 1 bubnmoreka [JOK
CIIyYalHBIX BEIUYUH https://m.edsoo.ru/51b7edSf
)3 CyMMa 1 pou3BeICHUE 1 bubmmoreka [JOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/c2757cc3
IIpumepsl pacupeneacHui, B
29 TOI?VI IIHI:JIepremfe : HYECKOE U 1 bubmmorera [TOK
P https://m.edsoo.ru/91e08061
OMHOMHATHPHOE
[Ipumeps! pacnpeneiacHuii, B
PHMEPBI pactipea bubnuoreka [IOK
30 TOM YHCJIE TEOMETPUUYECKOE U 1
https://m.edsoo.ru/5afffO5f
OMHOMHATPHOE
31 [ToBTOpenue, o6o0ImEeHNE U | bu6mmoteka [IOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, o6obIIeHNE 1 | bu6nmorexa LIOK
CHCTEeMAaTH3aIUs 3HaHUU https://m.edsoo.ru/e01a3dc4
bu6nunorexa LIOK
33 Hrorosa OBepoYHas paboTa 1
Toropas MPOBEPOHHas pabot https://m.edsoo.ru/a985ae79
34 [ToBTOpenwue, 0600IIEHNE 1 1 bubnunorexa LIOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/1ddcaSe0
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

KosnuuyectBo 4yacos Hdara DJIeKTPOHHbIE
Ne H3Y4YeHH s uudposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

[ToBTOpeHnue, 06001ICHNE,
cHUCTeMaTU3alurs 3HaHH.
CiryuyaiiHble OIIBITHI U 1 bubnnorexa [JOK
BEPOSITHOCTH CITy4alHbIX https://m.edsoo.ru/430d330a
coObIThii. Cepun HE3aBUCUMBIX
UCIIBITaHUI
[ToBTOpenue, 06001ICHNE,
cUCTEeMaTU3alus 3HAaHUM.
CiyuyaiiHbl€ OIIBITHI U 1 bubnnoreka [JOK
BEPOSITHOCTH CIIy4alHBIX https://m.edsoo.ru/a573a292
coObITHil. Ceprn HE3aBUCHMBIX
WCTIBITAHUI
[ToBTOpenue, 06001IIEHNE,
cUCTEeMaTu3alus 3HaHUM.
CrnyualiHble ONBITHI U ] bubnuoreka [IOK
BEPOSATHOCTH CIIyYalHbBIX https://m.edsoo.ru/07a5e861
cobpiTuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 06001ICHNE,
cUCTEeMaTu3aIus 3HaHUM.

. bubnmoreka [JOK
CrnyualiHble ONBITHI U 1

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

BEPOSITHOCTH CITy4alHBIX
coOpITuii. Cepun HE3aBUCUMBIX




UCOBITAaHUN

[Ipumepsl npuMeHeHus

bubmuoreka [JOK

5 MaTeMaTU4YeCKOro OXKUIaHUs
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JIOTEpEs)

6 MaremaTH4eCKOe OKUIAHUE bubmuorexa [JOK
CYMMBI CIIy4alHbIX BEJINYUH https://m.edsoo.ru/0adefe9e
Marematuueckoe 0XKUIaHNE

7 r€OMETPUYECKOrO U bubnuoreka [IOK
OMHOMUATBLHOTO https://m.edsoo.ru/20de2fc2
pacnpeneneHui
Marematuueckoe 0XKUIaHNE

g reOMETPUYECKOr0 U bubnnoreka [JOK
OMHOMUATBLHOTO https://m.edsoo.ru/17b0e769
pacnpeneneHui

9 Jucnepcus u ctaHAapTHOE bubnnoreka [JOK
OTKJIOHEHUE https://m.edsoo.ru/bcc67t76

10 Jucniepcust u cTaHAapTHOE bubnuotexa [JOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6

1 Jlucniepcun reoMeTpU4ECKOro U bubnuoreka [IOK
OMHOMUAIBHOTO pacrpeaeIeHUs https://m.edsoo.ru/4b5a495e
[IpakTuyeckas pabora c

12 HCIIOJIb30BAHUEM DIIEKTPOHHBIX bubmmorexa [OK

p https://m.edsoo.ru/a53cd884
TaOIuUIL
3aKOH OOJIBIINX YHCEN.
13 Br100pouHEIil METOT bubmmorera [TOK
p . https://m.edsoo.ru/94ddc34a
UCCIeI0BaHU I
14 3aKoH OOJIBIIMX YHCEN. bubnmoreka [JOK

Br16opounblii MeTO

https://m.edsoo.ru/cf23b369




HUCCIEeN0BaHUN

[IpakTuyeckas pabora c

bubmuoreka [JOK

15 HUCHOJIL30BAHUEM DJIEKTPOHHBIX
P https://m.edsoo.ru/6¢c1d11a6
Ta0JIUIL
[IpoBepounas paboTa 1o Teme
«Jlucnepcust u craHgapTHOE
16 OJTIKJIOH:HHe ClI aﬁHOFI;I bubmmorexa LHOK
i https://m.edsoo.ru/7e379f8f
BEJIMYUHBI, 3aKOH OOJIBIINX
qucen
[Tpumepb HeTTPEPHIBHBIX
CIIyYalHbBIX BenuduH. OyHKOus
17 HJI}(I):HOCTI/I acI eﬂeHeHy;ﬂ bubmmorexa LHOK
pactip ' hitps://m.edso0.ru/9f5b423d
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
[TpumepbI HeTTPEPBIBHBIX
CIIYYaMHBIX Benu4uH. OyHKOUS
18 nn}(l):ﬁocm acIl ez[ene}z/lHﬂ bubmorexa LHOK
pactip ) https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBA
3amauu, TPUBOISIINE K
HOPMAaJBHOMY paCIPENEICHUIO.
19 (0] pHK us HJI(})’TII){OCTi " bubmmorexa LOK
YHIH htps:/m.eds00.ru/97¢19£59
CBOICTBa HOPMAJIBLHOTO
pacnpeneneHus
[TpakTrueckas padoTta ¢
20 HCIOJIL30BAHUEM DJIEKTPOHHBIX bubmmorexa LIOK
p https://m.edsoo.ru/1f1f9ad9
TadJIMLL
)1 [ToBTOpeHue, 06001IeHUE U bubnmoreka [JOK

CUCTEMaTH3alysI 3HaHUH.

https://m.edsoo.ru/72953t4c




22

OmnmncarenbHas CTaTUCTHKA

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTH3alysI 3HaHUH. 1
OmnucarenbHas CTaTUCTHKA

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

23

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHUM.
OMBITHI ¢ PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpenue, 0600IICHNE U
cHUCTeMaTU3als 3HaHU.
OMBITHI ¢ PABHOBO3MOXXHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU

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

25

[ToBTOpeHnue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHH.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpaduuecKuX
METOJIOB (KOOpAUHATHAS
npsiMasi, IEpPeBo, IuarpaMma
Diinepa)

bu6mmoreka [IOK
https://m.edso0.ru/272910f5

26

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTeH
COOBITHH ¢ TPUMEHEHHUEM
dbopmyn u rpapuuecKux
METO/0B (KOOpJHHATHAs
npsiMasi, IepeBo, AuarpaMmma
Ditnepa)

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpeHue, 0600IIEeHNE U 1

bubmuoreka [JOK




cUCTeMaTH3allus 3HaHUM.
Brrunciienue BeposiTHOCTEN
COOBITHH ¢ TPUMEHEHUEM
dbopMy1 u rpaduIecKIX
METO/10B (KOOpAUHATHAS
npsimMasi, 1epeBo, IuarpaMma
Diinepa)

https://m.edsoo0.ru/59641277

[ToBTOpeHnue, 0600IMICHNE 1
cHUCTeMaTU3alus 3HaHW.
Brrunciienue BepossTHOCTEM
COOBITHIA C TPUMEHEHUEM

bu6mmoreka [IOK

28 dbopmy1 u rpadpuvecKux https://m.edsoo.ru/e71debed
METOJIOB (KOOpAUHATHAS
npsimMasi, IepeBo, AuarpaMma
Diinepa)
[ToBTOpenue, 06001IeHUE U

79 cHUCTeMaTU3alus 3HaHWUM. bubnuorexa [JOK
CrnyuyaiiHble BEJITMYHHBI U https://m.edsoo.ru/00b2efb3
pacnpeneneHus
[ToBTOpenue, o6obIIEHNE 1
CHCTEMATHU3ALIMS 3HAHUH. bu6mmorexa [IOK

30 .
CrnyuaiiHble BEJTMUNHBI U https://m.edsoo.ru/1cc2df8f
pacnpeneneHus
[ToBTOpenwue, 0600IIEHNE 1

31 CHUCTeMaTU3alys 3HaHH. bubnuotexa [JOK
Maremarudeckoe oXugaHue https://m.edsoo.ru/acal298c
CIIy4allHO! BEJIUYMHBI

1 [ToBTOpeHue, 06001IeHNE U bubnmoreka [JOK

CUCTEMaTH3aIysI 3HaHUH.

https://m.edsoo.ru/640a8ebf




Matematuueckoe OxKHIaHNE
CIIy4ailHOM BEJINYMHBI

33 Hrorosast mpoBepouHas pabota 1 ngg;ﬂf:;igg}é £d6d597
34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.eds00.ru/5006273e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

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

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTath U CTPOUTH TAOJUIIBI U JUATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(i)MCTI/I‘leCKOS, MEAHMaHa,
HaI/I60JII)IHee, HaMMCHBIICC 3HAYCHUC, pa3dMax MaCCUBa YHUCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMM: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
cilydaiiHoe CcOOBITHE, DJIEMEHTAapHOE COOBITHE (JIEMEHTApHBIA HMCXOJ)
CllyyallHOro  OMbITa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CJIytIaf/'IHI)IMI/I CO6I)ITI/I$IMI/I, HaxXoJuThb W CpPaBHUBATH

BCPOATHOCTHU COOBITHH B HU3YUCHHBIX CHy‘IﬂﬁHLIX OKCIICPUMCHTAaxX

6.4

6.5

6.6

6.7

6.8

11 KUIACC

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAMHEHUE
JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCA  JIUarpaMMamMu  OJinepa ©  QOpPMYTOH  CIOKEHUS

BEPOSTHOCTEN MPH pELICHUHN 3a]1a4

OnepupoBaTb NOHATHUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMbIE
COOBITHS; HAXOIUTh BEPOSATHOCTH C MOMOIIBIO MpaBHJia YMHOXEHHS, C
MMOMOIIBIO J€PEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a1a4
OnepupoBaTh NOHATHSMU: UCIIBITAHUE, HE3ABUCUMBIE UCIBITAHUS, CEPHS
UCIBITaHUH, yCIIEX U HeyJaua; HaXOAUTh BEPOATHOCTU COOBITUN B CEpPUU
HE3aBHCHMBIX MCIBITAaHUM 0 MEPBOr0 YCIEXa, HaXOIUTh BEPOATHOCTH
cOOBITHI B cepuM UcTibITaHui bepHysn

OnepupoBarh MOHATUAMM: CIydallHas BEIWYMHA, pacHpeiescHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpCaciICHUA




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BepOsSTHOCTEHN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSTHOCTU 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AMArpaMM
OnepupoBaTh MOHATHEM MATEMAaTHYECKOTO OXUAAHUS, MPUBOAUTH
- IpUMepbl  TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUJAaHue
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXKHUJIAHUE IO
JTAHHOMY paclpe/IesIeHUIO
53 Nwmets npeacTaBiieHne o 3aK0HE OOBIINX YHCET
54 NwmeTs nipeacTaBieHre 0 HOPMaIbHOM pacipeiesieHun




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 31eMeHT COAepPKAHUSA
Kon
6 Teopust BeposiTHOCTEN M CTATUCTHKA
[IpeacraBinenue HaHHBIX C MOMOHIbIO Tabmmi u  guarpamm. CpenHee
6.1 apudmernueckoe, MeauaHa, HauOoyblliee W HAUMEHbIIEEe 3HAYCHUs, pa3Max,
JUCIEPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OIBITBI) M CIy4YailHbIe COOBITHS. OJeMEHTapHbIE
coObiTusa (ucxonbl). BeposiTHOCTh cimyuyaiiHOro coObITHA. bnn3ocTh 4YacTOThl U
6.2 BEPOATHOCTH cOObITUH. CilydailHble ONBITHl C PABHOBO3MOKHBIMU 3JI€EMEHTAPHBIMU
coObiTusiMH.  BeposiTHOCTM  CcOOBITUH B OMBITAaX C  PaBHOBO3MOXHBIMHU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuy Hajx COOBITUSMU: I€peceueHue, OOBEAUHEHHE, IMPOTUBOIIOJIOKHbBIE
' coObITud. uarpammel Jitnepa. @opmyna cioxkeHus: BEpOSITHOCTEN
6.4 VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciaydallHOTO
. skcniepuMmenTa. dopmyna noyHoN BeposiTHOCTH. HezaBucruMbie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa
bunapHblii cnyuyaliHeli ONBIT (WCHBITAaHUE), ycmex M Heydada. HesaBucumble
6.6 ucneltadns. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(uarpamma pacmupeaeineHusl.
' ITpumeps! pacnipesiesieHni, B TOM YKCIIe TeOMETpUYECKOe U OMHOMHAIbLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposTHOCTEN U CTaTUCTHKA
5.1 YucnoBble XapakTEPUCTUKU CIIy4allHbIX BEJIMYMH: MAaTEMaTHYECKOE OXKUIAHHE,




JUCTIepCUsl U CTaHAapTHOE OTKJIOHEeHHe. [Ipumepbl mpuMeHeHus: MaTeMaTuYeCcKOro
OXXHMJIaHMS, B TOM YHCIE B 3aJa4axX U3 IMOBCEJHEBHOM >XU3HU. MaTemaTuiyeckoe
OXXuJaHue OWHApHOW CilydyallHOW BeNWYMHBL. MaTeMaTH4ecKoe OXKHIaHUE CYyMMBbI
CIy4alHBIX BEJIMYMH. MaTeMaTH4eckoe OKUJAHUE U JUCIEPCUS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

5.2

5.3

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u obiiecTBe. BbiOOpouHbIi
METOJ| UCCIIEIOBAHUN
[IpuMepsl  HeNpepsIBHBIX  CIIy4alHbIX BeIMYHMH. IloHsATME O IUIOTHOCTH

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

HOPMAaJIbHOM pacmpeieJICHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ay;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBaTh IMOHATHSAMM: OINpE/AEICHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; INPUMEHSTh MX; YMEHHE (OPMYJINPOBATh
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, UCIIOJIb30BaThb METOJ MAaTeMaTHYeCKON MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXkIECHUS MPU PELIECHUU 33]a4, OLEHUBATh
JOTUYECKYI0  TPaBUJIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
HOHATUSIMHM: MHOXECTBO, IOJAMHOKECTBO, OINEpalluy Haj MHOXECTBaMH;
YMEHHUE HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SBJICHUN M NPHU PELISHUU 3a/ady, B TOM YHUCIIE U3
JPYruX Yy4eOHbIX HpPEIMETOB; YMEHHE OIEepUpOBATh HOHATHUAMM: Ipad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha TUIOCKOCTH, YMCHHE 3a/1aBaTh U
ONMCHIBAaTh Ipadbl pPa3IMYHBIMU CHOCOOAMHU; HUCIOJIb30BaTh rpadbl Ipu
pelIeHnn 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMHU: HATypalbHOE YHUCIO, LENOE YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJILHOTO 4YHUCIA,
OCTaTOK [0 MOJIYNII0, PalMOHAIBHOE YHCIO, UPPAlMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypalbHbIX, LIEJbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHUE HCIONb30BaTh MPU3HAKK JEITUMOCTH, HAMMEHbUIMHA OOIuni
JenuTeNs W HauMeHbIllee ofIee KpaTHoe, airoput™m EBkiannpa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3ULMOHHBIMH CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTemeHsMU M Jorapupmamu, npeoOpa3oBaHUS IPOOHO-
palloOHaJIbHBIX  BBIPAKEHUN;  YMEHHME  ONEpPUpPOBaTb  MOHATUSIMHU:
[0CJIEI0BATENIBHOCTh, apU(pMeTHdecKas MpOrpeccus, TIeoMeTpuyecKast
nporpeccusi, O€CKOHEUHO yObIBalolasi TeOMETpHUecKas Iporpeccus;
YMEHHUE 3aJaBaTh IOCIEIOBATENIBHOCTH, B TOM UHUCIE C IIOMOIIbIO
PEKYpPpPeHTHBIX (HOpMyJ; YMEHHE ONEepUpOBaTh MOHATUAMU: KOMIUIEKCHOE
YHUCJI0, CONPSDKEHHBIE KOMIUIEKCHBIE UHWCIA, MOJYyJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpUUYECKass M  anreOpauyeckas); YMETb
MPOU3BOJIUTH apUPMETHUECKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;




MPUBOAUTH MPUMEPHI MCHOJIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEPUpPOBATH
NOHATUSIMHU:  MaTtpuma 2x2  u  3%3,  onpenenuresib  MaTpUIIbl,
reOMETPUYECKUN CMBICI OMPENeTUTEeNs

YMeHue onepupoBarh IOHATHUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeIbHbIC, CTENEeHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSMH:
TOKAECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IIPUMEHATh YPABHEHMI, HEPABEHCTBA, UX CUCTEMBI
JUIA PELICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pPazIHyHbIX objacteit
HayKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh IMOHATHSAMU: (YHKIMs, 4YETHOCTh (YHKIHH,
HEPUOJIMYHOCTh (PYHKIUMHM, OrPAaHMYEHHOCTb (YHKLIHMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICe 3HAYCHHS
(GyHKIMU Ha MPOMEXKYTKe, HeNpepbiBHAS (DYHKIMS, acCUMITOTHI rpaduka
¢GyHKIMM, repBas U BTOpas MPOU3BOAHAS (PYHKLIMH, T€OMETPUUYECKUN U
¢u3nyecKuil CMBICI IPOU3BOJHOW, THepBooOpa3Hasi, OMNPECIIEHHBIM
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUU; yMEHHE
BBIUNCJIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOIO U KOMIIO3ULIUU
GyHKLUH, HAXOIUTh YpaBHEHUE KacaTelbHOM K rpaguKy QyHKIUHN; yMEHUE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKLMH; yMEHHUE HCII0JIb30BaTh
IPOM3BOJHYIO JUIsl MCCIeloBaHUA (DYHKIUMI, HaXOQUTh HamOONIbLIME U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHaiu3a; [PUMEHSTh
MIPOM3BOJHYIO JUISl HAXOXKJIEHUS HAWIYyYLIero pelieHus B NPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs C MOMOIIbI A depeHInalIbHbIX
YpaBHEHUNU

YMeHue onepupoBarh MOHATUAMU: TpapuK QyHKUMH, oOpaTHas QyHKIHA,
KOMIO3UIMS (QYHKUMH, JHMHEWHas QYHKIMs, KBajapaTHuHas (QYyHKIUS,
pauvoHanmbHass (QYHKLUSA, CTeNeHHas (QYHKIMs, TPUTOHOMETPUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMHU, IOKa3aTelbHas U
jgorapupmuueckass (QYHKIMH; YMEHHE CTPOUTh TpapuKH H3YyYEHHBIX
(GyHKIUH, BBITOIHATH NpeoOpazoBaHus IpaduKoB (HYHKIMHA, UCIIOIb30BaTh
rpaduKy JUIS W3yYCHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPHU pEIICHUH 3amad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHON KHU3HH; BBIPAKAThH
dbopMyTaMH 3aBHCHMOCTH MEXy BETMUYMHAMH; HCIIOJB30BaTh CBOMCTBA H
rpaduku QyHKUMHA A7 pelleHHsl ypaBHEHUH, HEpPaBEeHCTB U 3ajgady C
napameTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBa
peleHnii ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJM U 4YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTb TOBApPOB U
yCIIyT, HaJOIH, 33Jayd U3 00JacTH YIpPaBJIEHHs JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHIO 3aJayd, HCCIENOBATH II0JYyYEHHOE PELICHHUE W
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJCIUPOBAThH
pealbHble CUTyallUM Ha S3BIKE MAaTEMATHKH; COCTaBISATH BBIPAKEHHS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBUIO 3a/1a4i, UCCIIEI0BATh
IOCTPOEHHBIE ~ MOJAENM C  MCHOJBb30BAaHMEM  ammapara  aiareopsl,
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue omepupoBaTh MOHATUSMHU: CpelHee apu]mMeTHdeckoe, MeAHuaHa,
HauOoJbIlIee U HaUMEHbIIEE 3HAUCHMS, pa3Max, JUCIEPCUs, CTaHJIApPTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHE W3BJEKaTb, WHTEPIPETUPOBATH
uH(pOpMaLMIO, MIPEICTAaBICHHYI0 B Ta0/IMIax, Ha auarpammax, rpadukax,
OTpaKaloIIyl0 CBOWCTBA peajbHBIX MPOLECCOB U SBJICHUMN; MPEICTABIATDH
UHPOpPMALMI0O C TOMOLIBIO TalNMIl M  JAdarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHUCIE C HPHUMEHEHHEM TIpadUuecKux
METO/OB U 3JIEKTPOHHBIX CPEACTB; rpadUyecKu UcCle0BaTh COBMECTHBIE
HaOJII0ICHNUS C TOMOIIIBIO JMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

VYMeHue onepupoBaTh IMOHATUSAMHU: CIY4YalHBIA ONBIT M CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHUS; YMEHHE BBIYHUCIATH
BEPOSITHOCTb C MCIIOJIb30BaHMEM IpaUyecKUX METOJ0B; HPHUMEHATh
GopMyNbl CIIOKEHUS M YMHOXEHMs BepoATHOCTEeH, (GopMmyily IOIHOM
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (AKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OINEepPUpPOBATh
NOHATUSIMM:  CIy4yailHass  BeJNWYMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWe, JUCIEepCUs W CTaHJapTHOE OTKJIOHEHHUE
CIy4alHOM  BeJIMYMHBI, (YHKUMHM  pacnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEJIbHOIO U HOPMAJIBHOI'O PaclpeiciieHu; YMEHNE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpENCIICHUN I PELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIIMX YHUCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHU; YMEHUE PUBOIUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHME OIEpHUpOBATH
MOHATUSIMM:  COYETAaHUE, I[IEPECTaHOBKA, YMCIO COYETAHUH, YHUCIO
nepectaHoBoK; OWHOM HbrOTOHA; ymMeHHE MNPUMEHSITh KOMOWHATOpHBIE
GakThl W pacCyXIeHUs s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO ~ MOJEIb U
MHTEPIPETUPOBATH MOTYUEHHBIN pPe3ynbTaT

YMmenne ONneprupoBaThH IIOHATUAMMU: TOYKa, mnpsamas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJia, IIJIOCKUI yroi, ABYIPaHHBII
YTOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAIOIIMECS MPIMbIC, MapaUIeIbHOCTh U
MEPIECHANKYISIPHOCTD NPSIMBIX U IJIOCKOCTEH, YrOJ MEXKIY NPSIMBIMHU, YTOJ
MEXKy MPSAMOU U MIJIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSIMU, PACCTOSHUE OT
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TOYKU /0 TUIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3YYCHHBIE
(bakThl U TeOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHHUBATH pa3Mepbl OOBHEKTOB
OKPYXKAaIoIIero MHpa; CTPOUTH MaTeMaTH4YeCKHE MOJIEIH C IOMOIIbIO
r€OMETPUYECKUX TMOHSATUM M BEJIUYMH, pEIIaTh CBSI3aHHBIE C HUMU
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHSTUAMU: IUIOMAAL GUTYPB, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMma, Oupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHus, LUIUHAP, KOHYyC, map, cdepa, rwiom@anb cdepsl, IUIOMIAIb
MOBEPXHOCTH TNHPAMHJIBI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, IPU3MBbl, LHIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMs KOHyca U LMIMHIPA,
napajuleJibHble OCH MM OCHOBAaHHUIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUeHUE
MHOTOTPaHHHKA, HM300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPHl U TIOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs], B TOM YUCIE C MOMOIIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO
dbopMynupoBaTh ONpeneNaeHus] U3y4aeMbIX (UTYp, BBIIBUTaTh TMIIOTE3HI O
CBOWCTBAX M TMpPHU3HAKAX T'EOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh MX; YMEHHE TPOBOAWTH KIAacCHPHUKAIUIO GUTYp IO
pPa3NIMYHBIM TPU3HAKaM, BBIOJHATE HEOOXOAWMBIE JIOTIOJIHUTEIBHBIC
IIOCTPOCHUS
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YMeHue onepupoBaTh IOHATHSAMM:  JIBJKEHHME B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEPEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0a00Us, TNOAOOHBIE (UIYPB; yMEHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (DUTYpBHI, B TOM YHCIE B MPHUPOAE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F'€OMETPUUECKUE OTHOLIEHUS MpPU
pelIeHUH 3ajlay; HAaXOJUTh T€OMETPUUYECKHE BEIMYMHBI ([UIMHA, YTOI,
101 b, 00BEM) IPU PELICHUU 33Ja4 U3 JPYTUX y4EOHbIX IPEIMETOB U U3
peaabHOM KM3HM; YMEHUE BBIYMCIATH T€OMETpUYECKHE BEIMUUHBI (JTMHA,
yroj, Mmioaas, 00bEM, IUIOMIA[L MOBEPXHOCTH), UCHOJb3YSd H3yueHHbIE
q)OpMy.]'II)I H MCTOABLI, B TOM 4YHCJIC: IJIOIAaAb IOBCPXHOCTH IHPAMHIBI,
OpU3Mbl, KOHyca, LMIMHApA, Iulomaas cdepsl; o00bEM  KyOa,
NPSAMOYTOJIBHOTO  HapajulesenuIieqa, MUpaMuabl, TPU3MBI, L[UIMHAPA,
KOHYCa, Iapa; yMEeHUE HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBarh MOHATUSAMHU: NPSAMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATBHI TOYKH, KOOPJHUHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa HA YHCIO, pa3IoKEHHWE BEKTopa 1o 0asucy,
CKaJISIPHOE TPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIOJd MEKIY
BEKTOpPaMU; YMEHUE HCIOJIb30BATh BEKTOPHBIN U KOOPJAWHATHBIN METOH JJIst
pellIeHrs TEOMETPUUYECKUX 3a7a4 U 3aa4 APYTUX YIeOHBIX IPEIMETOB

13

YMeHne BI)I6I/IpaTI) HOJIXOJIS[H_[I/Iﬁ MCTOJ AJid pCHICHUS 3aaa4u; TIOHUMAaHUC




3HAUMMOCTH MAaTEMaTHKH B H3YYCHHHM MPHPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHUH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



HEPEYEHbDb DJIEMEHTOB COAEP/KAHUSA, IPOBEPAEMBIX HA EID

11O 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,
OECKOHEUYHBIC MTEPUOANICCKUE APOOH
13 Apudmernueckuii KOpeHb HaATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypaJbHON CTENIEHU
14 Crenenb ¢ nensiM nokasareneMm. CTeneHb C palMOHAIbHBIM IOKa3areneM. CBoiicTBa
' CTEIEeH
L5 CuHyC, KOCHMHYC M TaHITE€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 = Jlorapudm uncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MBEI
JelicTBuTenpHble ynciaa. ApupMeTHnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 | IlpubnnxEHHbIE BBIYMUCICHUS, IPAaBUIA OKPYIJICHUS, IPUKHUIKA U OLIEHKA pe3yJbTara
BBIYHCIICHUI
1.8  IIpeobpazoBanue BeIpaxKeHUN
1.9 = KommiekcHble uncia
2 YpaBHEHHS 1 HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4 Tloka3arenbHble U JorapupmMuyeckre ypaBHEHUs
2.5  lensie u npoOHO-paliMOHATBLHBIE HEPABEHCTBA
2.6 = HppaumnoHanbHbIE HEPABEHCTBA
2.7 = Tloka3arenbpHble U JorapuMUYECKre HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEHCTBA
2.9 = Cucrembl 1 COBOKYITHOCTH YpaBHEHHUM U HEPABEHCTB
2.10  VpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C TapaMeTpPaMHU
2.11  Marpuna cuctemMsl JUHEHHBIX ypaBHEHUN. OnpeaennuTens MaTpUILIbI
3 OyHKIUHU U TpapUKU
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHxnun. BsaunmHo oOpaTHbIE
' ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIMHN
Ob6nacte ompezeneHuss W MHOXECTBO 3HaueHMd ¢Qynkuumu. Hymum ¢dyHxnum.
3.2  IlpoMmexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKILUH.

MakcumyMmbl 1 MUHUMYMBI GyHKIIMU. Hanbomblee 1 HauMeHbllee 3HaueHNUE PYHKIIMU




Ha MPOMEXKYTKE

CrenenHas pyHKIHS C HaTypaJbHBIM U LEJbIM MoKa3zareneMm. E€ coiicTBau rpaduk.

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. AcuMnTOTH TpadukoB GyHKIMKA. CBOKCTBA (DYHKIIHH, HETTPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyna ciI0KHBIX IPOIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE JTIeMEHTAPHBIX (PYHKITHI
[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 MHoOXecTBO, orepauu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2  BeposTHOCTH
6.3 = KomOuHnatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3~ MHOrorpaHHuKu
7.4  Tena u MNOBEPXHOCTH BpAIECHUS
7.5  KoopauHathl U BEKTOPbI




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa U Hadajga MaTEeMaTHUYECKOTO aHallu3a, TeoMeTpusi. Anredpa
Y Hayajla MaTeMaTudeckoro ananusza, 11 ximacc/ Huxonsckuit C.M., Ilotanos
M.K., PemernukoB H.H. u npyrue, Akiimonepnoe oouiectBo «M31arenbcTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
bponckuit N.JI., Memaskuna O.C. BepositHOoCcTh U cTatuctuka. 10-11 xmaccer.
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