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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOIO  00pa30BaTENILHOTO — CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanuszanus mporpamMmbl OOecrieYMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HETMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISETCA
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM 1mikoiyibl. Kypc mpenHasHaueH 1isi (pOPMHpPOBaHUSA y OOYYarOIMXCS
CTaTUCTUYECKOM KYJbTYpbl M TIOHMMAaHHS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTUYECKOI0 MHCTPYMEHTA Ui MU3yYEHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3yueHunm kypca oOOramaroTcs MNPEACTABICHUS YYalllUXCs O
METO/IaX UCCIEAOBAHMS U3MEHUYMBOIO MUPA, PA3BUBAETCS MIOHUMAHUE 3HAUUMOCTHU
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI'O MUPOBO33PEHHUS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHWE 3HAHUM, NOJYYEHHBIX IPH
M3y4YEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEJICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CpPEAHEW IIKOJbl Ha 0a30BOM YPOBHE BbIIEICHBI
CIIEyIOIlMe OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyaliHble COOBITUA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID».

BaxxHyto 4acTb Kypca 3aHUMaeT H3yYEHUE TEOMETPUYECKOro MU
OMHOMUABHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEMPEPhIBHBIMU aHAJIOTaMU
— IOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copepxanne nuHuM «CioydaliHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/ieIeHUU BEpOSITHOCTEH
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIUMYMH, a TAKXKE 3Ta JIMHHUS HEOOXOJMMa Kak
0a3a s W3ydyeHUs 3aKoHa OOJbIIMX Yuced — (YyHIaMEHTAIbHOTO 3aKOHa,
NEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dbopmamzaruio. CaMm 3aK0H OONBIIMX YHCEN MPEaaracTcsi B 03HAKOMUTEIHHOU
dbopMe ¢ MUHUMAaNFHBIM UCITOJIb30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYaWHBIMH  BEIHMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C TOMOIIBI0 HEMPEPBhIBHBIX (QyHKIHA. OCHOBHOEC BHUMAaHUE YICISACTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PaCIpeNeCHUsM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 I0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHHUE KaXJoro roja oOydeHus, Bcero 68
y4€OHBIX YaCOB.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJsblliee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCIIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DIIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTHI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuy HajJ COOBITUSAMU: NIEpeEceUeHue, 00bEIUHEHUE, IPOTUBOIIOIO0KHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcil0BHas BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMmenTa. dopmyia nonHoi BeposiTHOcTU. HezaBucumblie cOOBITHSL.

KoMOunaTopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIun.

CnyuvaitHas  BenunuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXMJAHUE, IUCHEPCUs U CTaHJapTHOE OTKIOHeHue. Ilpumepsl npuMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHHs, B TOM YHUCJE B 3aJa4ax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiyyaliHOW BenWuyuHBI. MaTemMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremMaTH4eckoe OXUAaHuE |
JUCTIEPCHUsi TEOMETPUYECKOTO U OUHOMHMAIIBHOTO pacipe/IeIeHUH.

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

IIpuMepbl HENpPEpBIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3anadn, IpUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ay, peLeHnH, paccyXIEeHHI;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEHW JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHl, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COIUATLHOMN
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMel Ha MPUMEHCHHE MaTeMAaTHUYECKUX 3HAHWM i1 PEIIeHUsS 33134 B
o0nacTh OKpyXKawmeld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB M OIIGHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ATaroB €€
pa3BUTHS W 3HAYUMOCTH Uil DPA3BUTHS MUBUIN3AINW;, OBJIAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIMBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecnevusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAecTBU:

e BBIABIISITh U XaPaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATHAMU, (OPMYIHPOBATH
OTpEJCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynHupoBaTh U MPEoOPa30BBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX IIJIsi OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IM4YHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oeiicmeus, obecneuusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



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

B X0JI€ 00CYKIE€HUS 3a7]aBaTh BOMPOCHI 10 CYILIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOH U
WHIWBUTyaTbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIAITh IJIaH, JITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3aa4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSATENbCTB, TAHHBIX, HAWJEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJbllIee, HAUMEHbLIEEe 3HAaU€HUE, pa3MaX MacCHBa YMCIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
coOBbITHE, DJIEMEHTapHOE COOBbITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYallHOTO OIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOJUTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TNEpECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY  COOBITHIO;
[0JIb30BaThCs AuarpaMMamMu Jilsiepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHasi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OMbITA.

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

OnepupoBaTh MNOHATUSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX UCHBITAHUMN JI0 IEPBOTO YCIIE€Xa; HAXOAUTh BEPOATHOCTH COOBITHI B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIlydailHas  BEJIHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO TharpaMm.

OnepupoBatTh MOHATUEM MATEMATUUECKOTO OKUAAHUS, IPUBOJAUTH TPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWUTH
MaTEMaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

Wmeth npeAcTaBieHe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICICHUU.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3aesioB u TeM
NPOrpaMMmblI

HpCIlCTaBJIeHI/Ie JaHHBIX M OIIMCaTC/IbHaA
CTaTUCTHKA

Crny4aiiHbI€ OTIBITHI U CITy4aiiHbIE COOBITHSA,

OIIBITBI C PABHOBO3MOKHBIMU
3JICMCHTApPHBIMU UCXOAaMHU

Onepanuu HaJ COOBITHUSIME, CIIOKEHUE
BEPOSATHOCTEN

VYcnoBHas BEpOSATHOCTB, IEPEBO
CJlydaifHOTO OIbITa, GopMyIia MOTHON
BEPOSITHOCTH U HE3aBUCUMOCTB COOBITHIA

OneMeHThl KOMOMHATOPUKU
Cepun nocien0BaTeNbHBIX UCIIBITAHUI
CrnyvaiiHble BeIMYMHBI U PACIpe/IeNICHHs

O0001IeHne 1 cucTeMaTU3aINs 3HAHUI

KoauuecTBO 4acoB

Bcero

34

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/eOb7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/eOb7b0f1

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

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

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




11 KJIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

MareMatnueckoe 0KMIaHHUE CIy4aliHON
BEJINYUHBI

Jlucniepcus 1 cTaHIapTHOE OTKIOHEHHUE
CIIy4ailHOM BEJTMYUHBI

3aKoH OOMIBIINX YHCEN

HermpepbiBHbBIC ClTy4aliHbIC BETHYHHBI
(pactipenenenus)

HOpMaJ'IBHOG pacnpeaciiCHUA

[ToBTOpEeHuEe, 06001IeHNE 1
crcTeMaTH3aIus 3HAHUM

KoauuecTBO 4acoB

Bcero

19

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

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

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

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

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







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos
Ne ni/m Tema ypoka
Bcero KonTposbHble padoThl

[IpencraBienre TaHHBIX C IOMOIIBIO TAOJIHII U
JuarpaMm

Cpennee apudmeTnueckoe, MeIuaHa, HanOOJbIIIee
1 HauMeEHbIIIee 3HAaYECHUs, pa3Max, Juciepeus, 1
CTaHJAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeuaHa, HanOoJbIIce
Y HAaMMEHBIIIEE 3HAYCHUS, Pa3Max, TUCIIEPCHS, 1
CTaH/IapTHOE OTKJIOHEHHE YMCIIOBBIX HA0OPOB

Cpennee apudmeTnueckoe, MeuaHa, HauOoJIbIIee
Y HaMEHbIlIee 3HAYCHHUsI, pa3Max, AUCTIepPCHs, 1
CTaHJAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOpPOB

CrnyuaitHble SKCIIEPUMEHTHI (OTIBITHI) U CITydaiiHbIe
COOBITHSL. DNIEeMEHTapHBIE COOBITHS (MCXOIbI)

BepositHOoCTh citywaitHoro coObiTusi. BepositHocTH
COOBITHI B OIIBITAX C PABHOBO3MOXHBIMU 1
3JIeMEHTAapHBIMU COOBITUSIMU

BepositHOoCTh citydaitHOoro coObiTus. [IpakTudeckas
pabora

Omneparnyu HajJ COOBITUSIMU: TTEpECEUEHUE,
00BbeTMHEHNE COOBITHH, TIPOTUBOMOIOKHbIE 1
coObITHs. [Inarpammsl Ditnepa

Omneparuy HaJ| COOBITHSIMU: TIEPECEUCHHE,
00BeAMHEHNE COOBITHIA, TPOTUBOMOIOKHBIC



10

11

12

13

14

15

16
17
18
19
20
21

22

23

24

25

26

27

coObITus. JlnarpaMmel Diiniepa
Dopmyia CII0KEHUS BEPOSITHOCTEN

YcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
BEPOATHOCTEN. JlepeBO CIIy4yallHOrO 3KCIIEPUMEHTA

YcnoBHas BEpOSTHOCTh. Y MHOKEHHUE
BEepOATHOCTEH. JlepeBo CiiydyallHOro 3KCIepUMEHTA

VYcnoBHas BEPOATHOCTb. Y MHOKEHUE
BEpOATHOCTEM. JlepeBO CIIy4yallHOrO 3KCIIEPUMEHTA

dopmyiia OJIHOU BEPOATHOCTH

dopmyiia MoJHOK BEpOATHOCTH. HezaBucumble
COOBITHS

KonTponbhas padota

AHaJn3 KOHTPOJbHON pabOThI

Komb6unaTropHoe npaBuao yMHOKEHHUS
[TepecTanoBku U pakTopuan

Uwucio coueranui

Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa

buHapHbIii ciiydaliHbIi ONBIT (MCHIBITAHUE), YCIIEX U
Heynaua. HezaBucumele ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUH /10 TIEPBOTO ycIexa

Cepus He3aBUCHMBIX MCTIBITaHUN bepHymm

Cepml HE3aBUCHUMBIX MCIIBITAHUH. HpaKTI/ILICCKaﬂ
pa60Ta C UCITOJIB30BAHUCM JDJICKTPOHHBIX Ta6J'II/II_I

CnyyaliHas BeTMYMHA

Pacnipenenenue BepositHocTel. luarpamma
pacnpeneneHus

CyMMa U pou3BeICHUE CTy4YalHbIX BEJIMUYUH

g G VA GH G Wy



28

29

30

31

32

33

34

CymMa ¥ Ipou3Be[ieHHE CITyYaiHbIX BETUYHH

IIpumepsl pacpeiesIeHuid, B TOM 4KCIIe
reoMeTpUYecKoe U ONHOMHUAIBHOE

IIpumepsl pacipeiesIeHU, B TOM 4KCIIe
reOMEeTPHUYECKOe U OMHOMHUAIBHOE

[ToBTOpEHME, 000OIIEHUE U CUCTEMATHU3AIIHS
3HAHUU

[ToBTOpeHME, 0000IIEHNE W CHCTEMATH3AIUS
3HAHUU

HTorosast KOHTpoJIbHAs paboTa

[ToBTOpEHKE, 000OIICHNE U CUCTEMATHU3 AL
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34



11 KJIACC

Ne i/

11

Tema ypoka

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH.

CityyaliHble ONIBITHI M BEPOSITHOCTH CIIy4ailHBIX
coObIThii. Cepun HE3aBUCUMBIX HCIIBITAHHUH

[ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUS 3HAHUH.

Ciy4aifHble OTIBITHI U BEPOSITHOCTH CITy4alHbBIX
coObITuii. Cepun HE3aBUCUMBIX UCTIBITAHUN

[ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUS 3HAHUH.

Ciy4aifHble ONIBITHI U BEPOSITHOCTH CITy4alHbBIX
coObITuii. Cepun HE3aBUCUMBIX UCTIBITAHUN

[ToBTOpenwue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH.

Crny4aifHble OIBITHI U BEPOSITHOCTH CITyYalHbBIX
cobbiTuii. Cepun HE3aBUCUMBIX UCTIBITAHUN

HpI/IMepLI NMPUMCEHCHUS MATEMATUYICCKOT'O
OXXHAaHUA (CTanOBaHI/Ie, J10Tepe;1)

MaremaTtnueckoe 0KMJIaHUE CYMMBI CITy4alHBIX
BEJINYUH

MatemaTnueckoe 0KHIaHUE TEOMETPUUECKOTO U
OMHOMMAJILHOTO pacrpeaeIeHni

MaremaTnueckoe 0KUAAHUE TEOMETPUUECKOTO U
OMHOMMAJILHOTO pacrpeaeIeHui

Hucnepcust u cTaHAapTHOE OTKIIOHCHHE
Hucnepcus u cTaHAapPTHOE OTKJIOHEHHE

Jlucnepcuu reoMeTpu4eckoro 1 OGMHOMHUAIBHOTO
pacnpezneneHus

KoauuecTBO 4acoB

Bcero

KonTposbHbie padoThl



12

13

14

15

16

17

18

19

20

21

22

23

24

[TpakTrdeckas padoTa ¢ HCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHUIT

3akoH 00JbIIMX yncen. BeIOOpOUHBI METO/
HUCCIEN0BAaHUN

3akoH 0oNbIIHX Yrced. BRIOOPOUYHBI METO T
HUCCIEeI0BaHuN

[TpakTrdeckas padoTa ¢ HCIIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIUIL

HtoroBast KOHTpoJbHAs paboTa

IIpuMepsl HENPEPBIBHBIX CIIYYaHbIX BEJINYUH.
DyHKIMSA IUVIOTHOCTU pactpeaeneHus. PaBHomepHoe
pacnpenesieHue U ero CBOMCTBa

[IpuMepsbl HENPEPBIBHBIX CIIyYalHbIX BEJIMYUH.
@yHKIUS INIOTHOCTU pacnpeneneHus. PaBHomepHoe
pacnpenesieHue U ero CBOMcTBa

3anauu, TpUBOASIINE K HOPMAJIbHOMY
pacnpeneneHnto. yHKIMS TUIOTHOCTH U CBOMCTBA
HOPMAaJIbHOTO pacipeieseHus

[IpakTuueckas paboTa ¢ UCTIOIB30BAHHEM
AIIEKTPOHHBIX TAOIHIL

[ToBTOpEeHmE, 0000IIEHNE U CUCTEMATH3AIIH
3HaHui. OmnrcarenbHas CTaTUCTHKA

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIlUs
3HaHui. OnrcarenbHas CTaTUCTHKA

[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIH
3HaHUU. ONBITHI ¢ PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATHU3AIIH



25

26

27

28

29

30

31

3HaHU#. ONBITHI C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU

[ToBTOpenue, 06001IeHNE U cUCTeMaTH3aUs
3HaHWI. Beruncienne BeposiTHOCTEH COOBITHI ©
npuMeHeHueM (HopMyi u rpadpudecKux METOI0B
(xoopauHaTHas mpsAMas, AepeBo, uarpamma
Ditnepa)

[ToBTOpeHue, 06001IeHNE U cUCTEeMaTH3aIUs
3HaHUU. BeIuncienne BeposiTHOCTE cOOBITHII C
npuMeHeHueM (GopMyl U rpadhudecKuX METOI0B
(xkoopauHaTHAs MpsAMas, AepeBo, Tuarpamma
Ditnepa)

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HaHUU. BeIuncienne BepoaTHOCTEHM COOBITHIA ¢
npUMeHeHHeM GopMyIl U TpapUUecKX METOI0B
(xoopauHaTHAs MpsAMas, IepeBo, Tuarpamma
Ditnepa)

[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIHS
3HaHui. Berancnenue BeposTHOCTE COOBITHIA C
npUMeHeHHeM GopMyIl U TpapUUecKX METOI0B
(koopauHaTHAs MpsAMas, IepeBo, Tuarpamma
Ditnepa)

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHui. CiyyaliHble BEJIMUYMHBI U paclpeeieHus
[ToBTOpEeHmE, 0000IIEHNE U CUCTEMATHU3AIIHS

3HaHui. Cay4yaliHble BEJIMYHUHBI U PACTIPEICICHUS

[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs
3HaHUW. MaTeMaTH4ecKoe OKUIAHUE CITy4YaHON
BEJIMYHNHEI



[ToBTOpEHHE, 0000IIEHUE U CUCTEMATHU3AIIH

32 3HaHUU. MaTemaTu4ecKkoe OKUJaHue CIIy4anHON
BEJIMYUHBI
33 HroroBast kKoHTpoOIbHAs paboTa

34 [ToBTOpeHMEe, 0000IIEHNE U CHUCTEMATH3AIUS

3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KJIACC

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

Teopust BEpOATHOCTEN U CTATUCTHKA
UWTaTh U CTPOUTH TAOJIUIIBI U JHATPAMMBI

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

JaHHBIX

OnepupoBarh MOHATUSMHU: CIYYalHBI OKCHOEPUMEHT (OMBIT) U
CIIy9aifHOE COOBITHE, JJIEMEHTapHOE COOBITHE (JIEMEHTAPHBIA MCXO.)
CIIy4ailHOTO  ONbITA;  HAaXOJIUTh  BEPOSTHOCTH B  OMNBITaX C
PaBHOBO3MOKHBIMU CHy‘IaﬁHBIMI/I CO6I>ITI/I$IMI/I, HaxoJuTh W CpPaBHUBATH

BEPOATHOCTU COOBITHII B HU3YUCHHBIX CJ'Iy‘l&fIHLIX OKCIICPUMCHTAX

Haxoaute U ¢opMynupoBaTh COOBITHS: INEpeceueHUue U O0ObeAMHEHHE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs  AMarpamMmMamMu  Diiinepa U QOpMyNIol  cloXeHHs

BEPOSTHOCTEH MPH pELICHUH 3a]1a4

OnepupoBaTb NOHATHUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMbIE
COOBITHS; HAXOIUTh BEPOSATHOCTH C MOMOIIBIO NMpaBHia YMHOXEHHS, C
MOMOIIBIO JIEPEBA CIYYANHOIO OIbITA

[IpumensITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHAMM: UCIIBITAHNUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
UCIBITAaHUH, yCIIeX U HeyJaua; HaXOJAUTh BEPOSTHOCTU COOBITUH B CEpUU
HE3aBHCHUMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOAUTh BEPOSTHOCTU
COOBITHI B cepuH UcTbITaHul bepHysn

OnepupoBarh MOHATUAMM: CIydallHas BEIWYMHA, pacHpeiescHue

BEPOSATHOCTEN, [Uarpamma pacipeeseHus



Kon
NpoBepPsSIEMOro
pe3yJbTara

5

5.1

5.2

5.3
54

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
Teopust BEpOATHOCTEN U CTATUCTHUKA

CpaBHUBaTh BEpPOSTHOCTU 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
pacrpeiesIeHUIO WIH C MIOMOIIIbIO AUarpaMm

OnepupoBaTh TMOHITHEM MATEMAaTHYECKOrO OXUAAHUS, MPUBOAUTH
IpUMepbl  TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUJAaHue
CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXKHUJIAHUE IO
JTAHHOMY pacrpe/eICHUIO

Nmets IpeaAcCTaBJICHHUC O 3daKOHC OOJIBIINX YHCE

HNmets IpeaAcTaBICHUC O HOPMAJIbHOM PACIIPCACICHUN



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUSA

Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne HaHHBIX C TMOMONIbIO Tabmmnm u  guarpamMm. CpenHee
6.1 apudmernueckoe, MeauaHa, HauOoyblliee W HAUMEHbIIEe 3HAYCHUs, pa3Max,
JUCIEepPCUsl 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 Onepauuu HaJx COOBITUSMU: IepeceueHue, OOBEAMHEHHE, NPOTUBOIIOJIOKHbBIE
' coOwITud. uarpammel Ditnepa. opmyna caoKeHUsT BEPOSITHOCTEN
6.4 YcnoBHass  BEPOATHOCTb. YMHOMXKEHHME BEpOSATHOCTEH. JlepeBO  CiaydalHOro
. skcniepuMmenTa. dopmyna noyiHoH BeposiTHOCTH. HezaBucruMbie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa
bunapHblli ciyyaliHBli ONBIT (MCIBITaHME), ycmex MW Heynada. HesaBucumbie
6.6 ucneltaHus. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOcTel. /[narpamMmma pacnpeneneHus.
' ITpumeps! pactipesieieHni, B TOM YHCIIE TEOMETPUIECKOe U OMHOMHAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 YucnoBble XapakTEpPUCTUKU CIIy4allHbIX BEJIMYMH: MAaTEMaTHYECKOE OXKUIAHHE,



5.2

5.3

JUCTIepCUsl U CTaHAapTHOE OTKJIOHEeHHE. [Ipumepbl mprMeHeHus: MaTeMaTH4YeCKOro
OXXHMJIaHMS, B TOM YHCIE B 3aJa4axX U3 IMOBCEJHEBHOM >XU3HU. MaTemaTuiyeckoe
OXHMJIaHWe OWHAPHOM CIIy4aiiHOW BENIMYMHBI. MaTeMaTHYECKOE OXKHUIIAHUE CYMMBI
CIy4alHBIX BEJIMYMH. MaTeMaTH4eckoe OKUJAHUE U JUCIEPCUS] T€OMETPUUYECKOTO

1 OMHOMUAJIBHOTO pacIpeeeHUH

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u obiiecTBe. BbiOOpouHbIi
METOJ| UCCIIEIOBAHUN

IIpumepsl  HENpEepbIBHBIX — CIy4alHBIX BenWYMH. [loHsATHE O IUIOTHOCTH

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

HOPMAaJIbHOM pacmpeieICHun



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 Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHusi

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ay;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBaTh IMOHATHSAMM: OINpE/AEICHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKM; HNPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTEeMaTUYeCKON MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXKIECHUS MPU PELICHUU 33]ad, OLECHUBATh
JIOTUYECKYI0  TPAaBUIBHOCTb  PACCY)KICHHH; yMEHHE  OIEepUpOBaTh
HOHATUSMHM: MHOXECTBO, IOJAMHOKECTBO, ONEpalluy Haj MHOXECTBaMH,
YMEHHUE HUCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SBJICHUN M MPHU PELICHUU 3a/a4y, B TOM YHUCIIE U3
Jpyrux YyueOHbIX HpPEIMETOB; YMEHHE OIEepPHpPOBAaTh HOHATUAMU: Trpad,
CBSI3HBIN Tpad, JAepeBo, IUKI, Tpad Ha IIIOCKOCTH; YMEHHE 3a1aBaTh WU
ONMCHIBAaTh Tpadbl pa3IMYHBIMU CIOCO0aMU; HCMOIb30BaTh Ipadbl MNpu
pelIeHnu 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMHU: HATypalbHOE YHUCIO, LENOE YHUCIIO,
CTENEHb C IIEJIBIM I0KAa3aTeNIeEM, KOPEHb HaTYpPaJbHOM CTENEHH, CTENEHD C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudM 4YHUCIa, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO 4YHCIA,
OCTaTOK [0 MOJIYJII0, PAalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJIbHbIX, LIEbIX, PALlMOHAJIbHBIX, J€HCTBUTEIbHBIX YHCET;
YMEHHME HCIIOJIb30BaTh MPU3HAKM JIEIMMOCTH, HAUMEHbIIMH OO0mui
JenuTeNs W HauMeHbIllee oOliee KparHoe, ainroputM EBkiampa npu
pEIIEHNHN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3ULMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJHATH BBIYMCICHUE 3HAUEHUH U MpeoOpa3zoBaHus
BBIp@KEHUI €O cTenmeHsAMU M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
paloOHaJIbHBIX  BBIPAKEHUN;  YMEHHE  ONEpUpOBaTb  MOHATUSIMHU:
NOCJIEI0BATENIBHOCTh, apU(pMeTHYecKass MpOrpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarolasi TeOMETpHUUecKas IpOorpeccus;
YMEHHUE 3aJaBaTh IOCJIEIOBATEIBHOCTH, B TOM YHUCIE C TIOMOIIbIO
PEKYpPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHUCJI0, CONPSDKEHHBIE KOMIUIEKCHBIE UHMCIA, MOJYJb UM  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCH  KOMIUIEKCHBIX  YHCeI
(reomeTpuyeckas, TpUTOHOMETpUYecKass U anreOpanyeckas); yMeETb
IPOU3BOAUTh apu(pMEeTHUYECKHe JEHCTBHS C KOMIUIEKCHBIMH YHCIIaMH;



MPUBOAUTH MPUMEPHI MCHOJIB30BaHUSI KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTtpuma 2x2  u  3%3,  onpenenureslb  MaTpUIIbl,
reOMETPUUYECKUN CMBICI ONPEeTUTENs

YMeHue onepupoBarh IOHATHUAMM: PalHMOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeIbHbIC, CTENEeHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHUE OIIEPUPOBATH ITOHATUSMH:
TOKAECTBO, TOXJAECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHCHMM M HEPAaBEHCTB, pPaBHOCHIBHOCTb YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX IPHUEMOB; pelIaTb YPABHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHUCTEMBI
JUIsL pellieHrs MaTeMaTHMYeCKMX 3aJad W 3aJad U3 pa3iMuHbIX oOjacTel
HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIHH,
HEPUOJIMYHOCTh (PYHKIUMHM, OrPAaHMYEHHOCTb (YHKLIHMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HENpepblBHAs (DYHKIUS, aCUMIITOTHI Tpaduka
(GyHKIMM, repBas M BTOpas NMPOU3BOAHAS (DYHKLMH, T€OMETPUUYECKUI U
¢u3nyecKuil CMBICI IPOU3BOJHOW, THepBooOpa3Hasi, OMNPECIIEHHBIM
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUU; yMEHHE
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BENEHNUS, YACTHOIO M KOMITO3ULIUU
GyHKUINH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLUMH; YyMEHHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO JUIsl MCCIeloBaHMA (DYHKIMI, HaXOQUTh HamOONIbIINE U
HauMEHbIINE 3HAa4eHHUs] (YHKUUN; CTPOUTH TIpadUKH MHOTOYJIEHOB C
UCIIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHaiu3a; I[PUMEHSTh
MIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIyYlIero peleHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IUIOIAAN U 00BbEMBI (UTYp C MOMOIIBIO MHTErpaa; NpUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs C MOMOIIbI JuddepeHInalIbHbIX
YpaBHEHUU

YMeHue onepupoBarh HMOHATUAMU: rpapuk QyHKIMU, oOpaTHas QyHKLIHS,
KOMIO3UIMS (QYHKUMHA, JHMHEeWHas QYHKIMS, KBaapaTHuHas (QYHKIUS,
paunoHanmbHass (QYHKLHMSA, CTeNeHHas (YHKIUSA, TPUTOHOMETPUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKIWHU, IOKa3aTelbHas U
jgorapupmuueckas (GYHKIHUU; YMEHHE CTPOUTh TpauKu H3Y4EHHBIX
(GyHKIUH, BBITOIHATE NpeoOpazoBaHus IpaduKoB (GYHKIMHA, UCIIOIb30BaTh
rpaduKy JUIS U3yYeHUs TPOILECCOB M 3aBUCHMOCTEH, MPH PEIICHUHU 3a1ad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHON KHU3HH, BBIPAKAThH
dopMynaMu 3aBUCHMOCTH MEXJY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn (QYHKIUM 178 pelieHus ypaBHEHHUH, HEpaBEHCTB U 3aJad C
napameTpamMM; H300pakaTh Ha KOOPIWHATHOM IUIOCKOCTH MHOXECTBa
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM



YMeHue pemarh TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, paboOTy, CTOUMOCTb TOBAapOB U
YCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YNPaBICHUS JIMYHBIMU U CEMEHHBIMU
¢dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypPAaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl 1O YCJIOBHIO 3a/layd, HCCJIEN0BAaTh IIOJYyYEHHOE pELICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHblE CHUTYallMM Ha $S3bIKE MaTEMaTHKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBUIO 3aJauy, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJIEIM  C  HWCIHOJBb30BAHWMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH MOTYUEHHBIN pe3ynbTaT

YMeHne omepupoBaTh MOHATUSMHU: CpelHee apu]mMeTHdecKkoe, MeAHnaHa,
HauOoJblllee U HaUMEHbIIEe 3HAYEHMs], pa3Max, JUCHEpPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uHpOpMAaLKIO, TIPEACTABICHHYI0 B TAaONUIaX, Ha AMarpammax, rpadmukax,
OTpaXKaIOIYI0 CBOMCTBA PEAIBHBIX INPOLIECCOB U SBIICHUM; NPEACTABIATh
uHpOpPMALIMI0O C TOMOLIBIO TaONMI M  JAdarpamMM; HCCIel0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHUCIE C HPHUMEHEHHEM TIpadUuecKux
METO/0B U 3JIEKTPOHHBIX CPEJACTB; rpad)uyecku Hcciae0BaTb COBMECTHBIE
HaOJII0ICHUS C TOMOIIBIO JIMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

VYMeHue onepupoBaTh IMOHATUSAMHU: CIY4YalHBIA ONBIT M CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTb C MCIIOJNb30BaHMEM TIpaUUecKMX METOJIOB; IMPHUMEHSAThH
(GopMyNbl CIIOKEHUST M YMHOXEHMS BepoATHOCTEH, (GopMmylly MOIHOM
BEpOSATHOCTH, (popmyny bepHymnn, komOuHaTOpHBIE (AKThl U (OPMYIIBI,
OLICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepHUpPOBATh
NOHATUSIMM:  CIy4yailHass  BeJNWYMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWe, JUCIEepCUs W CTaHJapTHOE OTKJIOHEHHUE
CIy4alHOM  BeJIWYMHBI, (QYHKUMHM  pacrlpeieneHuss U  IUIOTHOCTH
pPaBHOMEPHOI0, MOKA3aTEJIbHOIO U HOPMAJIBHOI'O PaCIpeeNICHUN; YMEHHE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpENCIICHUN I PELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHMI; YMEHUE TPUBOIUTH MPUMEPHI IIPOSBIECHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJHBIX M OOIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepHUpOBATH
MNOHATUSIMM:  COYETAHUE, I[IEPEeCTaHOBKA, YMCIO COYETAaHUH, YHUCIO
nepectaHoBok; OvHOM HblOTOHA; yMmMeHHEe NPUMEHSTh KOMOWHATOPHbBIE
GakThl W pacCyXIeHUs s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO ~ MOJENb U
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3yNbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: TOUYKa, MpsiMas, IUJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA yIJia, IUIOCKUI yroJ, IBYIpPaHHbIN
YroJ, TPEXTPAaHHBIA Yroy, CKPEIIUBAIOLIMECS MPSAMBIE, MapajuIeIbHOCTh U
NEPIEHIUKYJISAPHOCTD NPSAMBIX M IUIOCKOCTEH, YroJl MEXKAY MPSMBIMH, YroJl
MEXy NPAMON M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSMHU, PACCTOSIHUE OT
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TOYKH OO0 IIJIOCKOCTH, pACCTOAHHUC MCKAY MPAMBIMU, PACCTOAHUC MCIKIY
IINIOCKOCTAMU, YMCEHHUC HCIIOJB30BaTh IIpU PEIICHHHU 3aJad HN3YUCHHBIC
(baKTBI N TCOPEMBI IIIAHUMCTPHUHU, YMCHHUEC OLCHUBATH Pa3sMEPBbL 00BEKTOB
OKpyXKammero Mupa, CTpOUTb MATEMATHYCCKUEC MOJACIN C IIOMOIIBIO
rCOMETPHUICCKUX MOHATHHA | BCJIMYMH, peulaTb CBA3aHHBIC C HHUMHA
MPAKTUYCCKUC 3aJa4r

YMeHue onepupoBaTh MOHSTUAMU: IUIOMAAL GUTYPB, 00BEM (GUTYDHI,
MHOT'OIPAaHHUK, IPAaBUJIbHBIA MHOIOTPaHHUK, CEYEHHWE MHOTOTPaHHUKa,
KyO, mnapaienenumnen, mnpusMma, Oupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHus, LUINHAP, KOHYyC, mmap, cdepa, miomans cdepsl, IUIOMAIL
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYCa, LWIMHIApPA, O00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMuibl, MPU3MbI, LWIMHJIPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMs] KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, HM300pakKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs], B TOM YUCIIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeAeNaeHus] U3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWMCTBAX M TMpPHU3HAKAX TEOMETPUYECKUX (UTyp, OOOCHOBBIBATHUIH
OnpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccupukauuo ¢uryp 1o
pa3IMyYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAMMBIE JOMOJIHHUTEIbHBIE
MIOCTPOCHUS

YMmeHue onepupoBaTh  NOHATUSAMM:  JBHKEHME B  IIPOCTPAHCTBE,
HapaJIHGHBHBIﬁ MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe MMO0A00MsI, TOAOOHBIE (QUIYpB; YMEHHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (DUTYpBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOLIECHUS MpPHU
pelIeHUH 3ajlay; HAaXOJUTh T€OMETPUUYECKHE BEIMYMHBI ([UIMHA, YTod,
101 Ab, 00BEM) IPU PELICHUU 33]a4 U3 JPYTUX y4eOHBIX MPEIMETOB U U3
peaIbHOM ’KM3HHM; YMEHUE BBIUUCIIATh T€OMETPUUECKUE BEIMUMHBI (IUIMHA,
yroj, IMJOHIaab, 00BEM, IUIOIMIAJL MOBEPXHOCTH), UCHOJB3YSd H3yuEHHBIE
q)OpMy.]'IBI N MCTOABI, B TOM 4YHCJIC: IIJIOIaAb IOBCPXHOCTH IHPAMHIEBI,
OpU3Mbl, KOHyca, LWIUHApa, Iulomans cdepbl; 00bEM  KyOa,
NpAMOYTOJIBHOI'O IHapajuiCCinuicaa, mnupaMuabl, IMIpU3MbI, LOUIWHApPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHNE 00bEMOB MOJOOHBIX PUTYD
YMeHue onepupoBaTh NOHATHUAMHU: IMPSAMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAHWHATBI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEHUE BeKTopa Mo 0Oaswucy,
CKaJIpHOE IPOU3BEJCHHME, BEKTOPHOE IPOU3BEICHHE, YIOJl MEXAy
BEKTOpaMH; YMEHHE UCIOIb30BATh BEKTOPHBINA U KOOPAUHATHBIA METOA JUIs
peLIeHHs TeOMETPUUECKUX 3a]1a4 U 3a/1a4 JPYTruX y4eOHbIX IPEIMETOB

YMeHue BeIOMpaTh MOAXOMSIINN METOT JIJIS PEIICHHs 3aJ1aui; TOHUMaHWe



3HAYUMOCTH MATeMAaTUKH B W3YYEHHUU TPUPOJHBIX H OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHUH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHE IMPUBOJUTH MPUMEPhl MaTeMaTHUYECKHX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE
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IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Yucna 1 BEIUUCIIEHUSA
HarypanbsHble u nenbie yucna. [Ipu3Haku 1eIUuMOCTH HENbIX Yncel

Panmonaneupie  uncna. OOBIKHOBEHHBIE W JICCATUYHBIE JPOOH, TPOIICHTHI,
OCCKOHEUYHBIC MTEPUOJNUCCKHUE TPOOH

ApudpmeTnueckuii KOopeHb HaTypajibHOW creneHu. [leficTBus ¢ apupMeTHUeCKUMU
KOPHSIMU HaTypaJbHON CTENEHU

CrernieHb ¢ OCJIBIM ITOKAa3aTCJICM. CreneHs ¢ PalOHAIIBHBIM ITOKA3aTCJICM. CpolicTBa
CTCIICHHU

CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHT€HC YUCIOBOTO apryMeHTa

Jlorapudm uncna. [lecaTnynble U HATYpAIbHBIC JTOTapHUPMBI

JlefictBuTenbHBIE ynciaa. ApuMETHUSCKUE ONEPAMH C JCHCTBUTEIBHBIMA YHCIIAMH.
[TpuOmmkE€HHBIE BBIUMCIICHUS, TPAaBUJIa OKPYTJICHUS, MPUKHUIKA U OLIEHKA pe3yibTara
BBIYHUCIIEHUN

[IpeoOpazoBanue BeIpaxeHUN

KommiekcHsle uncna

YpaBHEHHS 1 HEPABEHCTBA

[lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

HppanroHanbHble ypaBHEHUS

TpuronomeTrpruyeckue ypaBHEHHS

[Toka3zarenbHble U TorapupMUUIECKre ypaBHEHUS

[{enble u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA

HppanmoHanbHble HEpaBEeHCTBA

[TokazarenbHble U TOTapuPpMUUECKHE HEPABEHCTBA
TpuronomeTpuueckne HEpaBeHCTBA

CucTembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU

Martpuna cucTemMsl JTMHEHHBIX ypaBHEHUN. OnpeaennuTens MaTPUILIbI
OyHKIUHU U TpapUKU

OyHkus, crnocodbl 3anaHus (Qynkuuu. ['padux dysxunuu. BsaumHo oOpaTHbIE
¢ynkuuu. YétHele 1 HeuéTHbIe QyHKUMU. [lepnoguueckue GpyHkun

O6nactp ompeneraeHUss W MHOXKECTBO 3HaueHWd GyHkumu. Hymum  yskmum.
[IpoMe)XyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
MakcumyMmbl 1 MUHUMYMBI QyHKIIH. Hanbompiiee 1 HanMeHblee 3HaUYeHHE (yHKITHH
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Ha MPOMEXKYTKE

CreneHHas (QyHKIMS ¢ HaTypalbHbIM M LeJbIM NoKa3atesneM. E€ cBoiicTBau rpaduk.
CoiicTBa u rpaduk KOpHS n-0il CTENeHN

Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu
[Toka3zarenbHas u orapudpmMudeckas GyHKINU, X CBOHCTBA U TpapUKU

Touku paspeiBa. AcuMnTOTH TpadukoB GyHKIMKA. CBOKCTBA (DYHKIIHH, HETTPEPHIBHBIX
Ha OTpe3Ke

ITocnenoBaTeIbHOCTH, CLIOCOOBI 3aaHus ITOCIEI0BATEILHOCTEN
Apudmerndeckas u reoMeTpudecKas nporpeccuu. @opMyiia CI0KHBIX IPOIIEHTOB
Hagana MaTeMaTrnueckoro aHaimsa

[TpousBoanas ¢pyukiuu. [IponsBoHbIe AeMEHTAPHBIX (YHKIUN

[lpumeHeHHe TIPOM3BOAHOM K MCCIENOBAaHMIO (YHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoskaeHue HauOOJBIIEr0 M HAaWMEHbBILEro 3HadeHUs (QyHKIUM Ha
OTpe3Ke

[TepBooOpa3znas. nTerpan
MHoxecTBa U JIOTHKa

MHOXecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
Jloruka

BepositHOCT 1 cTaTuCTHKA
OnucarenbHas CTaTUCTUKA
BepositHoCTh

KomOunaropuka

I'eomerpus

@urypsl Ha MIIOCKOCTH

IIpsiMBIE U IIOCKOCTH B IIPOCTPAHCTBE
MHororpanHuKu

Tena 1 MOBEPXHOCTH BpPALLEHUS

KoopanHatel 1 BEKTOPBI



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 63716007039522228662567763418834263955262654918
Bnageney Mcynosa Eneqa BUKTopoBHa
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