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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMmma ydae0HOTo Kypca «BeposiTHOCTh U CTATUCTHKA» 0a30BOTO YPOBHS ISt
oOyuaromuxcst 10 —11 xmaccoB paszpaborana Ha ocHOBe PDenepaibHOr0 TroCyJapCTBEHHOTO
00pa30BaTEeILHOTO CTaHJIApTa CpelHero oOmero obpa3oBaHMs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBAHUH, MNPEIBABIAEMBIX K MaTeMaTH4ecKoMy OOpa30BaHUIO, M TpaguLUi
poccuiickoro oOpas3oBanusi. Peanmmzaiusi mporpaMmbl 00eCIEUMBAET OBJAJCHUE KITFOUEBBIMU
KOMIIETEHIIMSIMU, COCTABJISIFOIIMMHU OCHOBY JUISI CAMOPA3BUTHUSL U HEMPEPHIBHOIO 0Opa3oBaHMUA,
LIEJIOCTHOCTh ~ OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U II03HABATEIbHOIO pPAa3BUTHUS JIMYHOCTU
oOyyJaronuxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblit Kypc «BeposITHOCTh M CTaTUCTHKA» 0A30BOTO YPOBHS SIBIISIETCS IPOIOJKCHUEM
U pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca 0a30BOro ypoBHs OCHOBHOHM Imikousibl. Kypc
npeaHa3HayeH A GOpMHUPOBaHUSA Y OOyYarOIIMUXCsSl CTATUCTUYECKON KYJIbTYpbl U MOHUMAaHUS
pOJIN TEOPUM BEPOSITHOCTEM KaKk MaTeMAaTUYECKOTO MHCTPYMEHTa Ul M3Yy4YEHHUsS CllydalHBIX
coObITHH, BeaMYMH M mponeccoB. Ilpu wn3ydeHun Kypca oOoramaroTcs IpeacTaBICHUsS
y4alluxcsi 0 METO/IaX UCCIEeI0BaHUs U3MEHUMBOIO MUPA, Pa3BUBAETCS MOHUMAHUE 3HAYMMOCTH
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO3HaHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopnepxaHue Kypca HAIpaBJIEHO Ha 3aKPEIUIEHWE 3HAHWUMW, MOJIYYEHHBIX MPH U3Y4YEHUU
Kypca OCHOBHOM IIKOJBI M Ha pa3BUTHE NPEACTABICHUH O CIy4allHbIX BEJIMYMHAX U
B3aMMOCBA35X MEXKIYy HHMH Ha BaXXHBIX IPUMEpax, CIOKETbl KOTOPBIX IOYEPIHYTHI W3
OKpYXaroIlero Mupa.

B cooTBercTBUUM ¢ yKa3zaHHBIMU LIEJIIMU B CTPYKType yueOHOro kypca «BeposTHOCTH u
CTaTUCTHKA» CpeJHEeH IIKoibl Ha 0a30BOM YpPOBHE BBIJENIEHBI CIEIYIOIIME OCHOBHbBIE
cofepxarenbHble TUHUU: «ClydaiiHble COOBITHSL M BEpOSATHOCTH», «Ciy4aiiHble BETHMYMHBI U
3aKOH OOJIBIINX YHCEI.

Baxnyto uacTh Kypca 3aHMMaeT H3y4Y€HHUE TE€OMETPUYECKOr0 U OMHOMHAIBHOTO
pacnpeneNeHuii M 3HAaKOMCTBO C HX HENPEPBIBHBIMU AaHAJIOTaMHM — IIOKAa3aTENbHBIM U
HOPMAaJIbHBIM PACIPENEICHUSAMMU.

Copnepxanne nuHuM «CiydaiiHble COOBITUS U BEPOSITHOCTH» CIIY>)KMUT OCHOBOM JJist
dbopMUpOBaHUS TPEACTABIEHUI O pacHpeleeHuH BEpOSTHOCTEH MeXAy 3HaYeHUSIMHU
CJIydaliHBIX BEJIMYMH, a TAK)Ke 3Ta JIMHUSA HeoOXoauMma Kak 0a3a Ui U3Y4eHUs 3aKOHa OOJIbLINX
yucen — (QyHIAMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIETO B NMPHUPOJE M OOIIECTBE U UMEIOIEro
MaTematuueckyro  ¢opmanuzanuo. Cam  3akoH  OOJBIIMX — 4YMCeNd  Npeuiaraercs B
03HAKOMUTENILHOM (pOpMe ¢ MUHUMAJIbHBIM HCIOIb30BaHUEM MaTeMaTH4ecKoro opMaausma.

Temsbl, cBsI3aHHBIE C HEMPEPBIBHBIMU CITYy4ailHBIMU BEIMYMHAMM, AKLIEHTUPYIOT BHUMAaHUE
IIKOJIbHUKOB HA ONHMCAHMM W W3YYEHHH CIy4yaillHBIX SBJICHMM C IOMOIIBIO HEMPEPBIBHBIX
¢byHkuil. OCHOBHOE BHUMaHUE yIEJSeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY PacIpeeieHUsIM,
OpU 3TOM IMPEANOJaraeTcsi O3HAKOMHUTENIbHOE H3yuyeHue Marepuaia 0e3 J10Ka3aTeiabCTB
NpUMEHSeMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha wm3yuenue kypca «BeposSTHOCTh M CTaTHCTHKa» Ha 0a30BOM YpOBHE OTBOIUTCS 1 4ac B
HEJZIENI0 B TEYEHUE KaKA0ro roja o0y4eHus, Bcero 68 yueOHbIX 4acoB.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHrne AaHHBIX C MOMOUIbIO Tabuui U auarpamm. CpenHee apu(pMETHUYECKOE,
MenuaHa, HauOoJblllee W HaWMMEHbIIEe 3HAuYeHHs, pa3Max, IUCIEpCUs W CTaHJIApTHOE
OTKJIOHEHUE YMCIIOBBIX HAOOPOB.

CrnyualiHple 5KCIEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJeMEHTAapHBIE COOBITHS
(ucxonpl). BepositHOCTh ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyualiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSAMU. BeposTHOCTH COOBITUI
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu Haj COOBITHSIMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra Cl10KEHUs BEPOATHOCTEM.

VYcnoBHaAs BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO CiydallHOIO SKCIEPUMEHTA.
®dopmyna noaHoM BeposTHOCTU. He3aBucruMbie COOBITHSI.

Komb6unaropnoe npasmio ymHoxenus. [lepectaHoBku u Qaxtopuan. Yuciao codeTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbIii ciiydaifHbIM ONBIT (MCTIBITAHKE), YCIIEX U Heydada. HezaBucHMbIE MCTIBITAHMUS.
Cepust HE3aBHCHUMBIX HCIBITAaHUKM 10 mnepBoro ycnexa. Cepus HE3aBUCUMBIX HCIBbITAHUN
bepnymn.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jlmarpamma pacripezesieHus.
[Tpumepsl pacnpesesieHui, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

11 KUIIACC

YucnoBble XapaKTEPUCTHKU  CIIy4allHbIX BEJIWYMH: MAaTE€MaTH4EeCKOE O0)KHMJIAHUE,
JUCIIEPCUs U CTaHAAPTHOE OTKIOHEHHE. [IpuMephl NprMeHeHNsT MaTeEMaTUYECKOTO 0)KUIaHus, B
TOM YHCJIE B 3ajjadyaXx M3 IIOBCEJHEBHOM >KU3HU. MaremaTuyeckoe OXHJIaHHE OWHApHOU
CIIy4alHOM  BeNMUYMHBL. MaTemMaTnyeckoe OXHUAAHME CYMMbBl CIIyYallHbIX  BEJIMYHH.
MaremaTnueckoe 0XKHIaHUE U AUCTIEPCUSI TEOMETPUYECKOT0 M OMHOMHAIIBHOTO PAacIpeAeICHUHN.

3akoH OOJIBIIMX YHMCEN U €ro poJib B HaykKe, MpUpojae U obmiecTBe. BeiOOpouHBI MeTON
HCCIIEI0BAHUMN.

IIpumepsl HENPEPBIBHBIX CIyY4alHbIX BEIWYMH. [IOHATHME O IUIOTHOCTH pacHpeIeicHUs.
3amau, MNpPUBOJAAIIME K HOpMalbHOMY pacnpeneneHuto. [loHsTHe o0 HOpManbHOM
pacrpeeneHuu.

IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pEe3yNbTAaThl OCBOEHHS MporpamMmbl ydyeOHOro mnpenmera «MaTemaTHka
XapaKTEepPU3YHOTCSA:

I'paxxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTBIO TIPAXKIAHCKOW TMMO3UIMM OOY4aloUIerocs KakK akTHUBHOTO U
OTBETCTBEHHOI'0 4WJIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHHUH, MpoIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBaTh C COIMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUH C UX (QYHKIMIMU M Ha3HAUEHUEM.

IIaTproTHyeckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPa’KIaHCKOW MJICHTUYHOCTH, YBAXEHHUS K TPOILIOMY
U HaCcTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCUHCKHMX MAaTeMaTUKOB M POCCHUMCKOW MaTEMaTHUYE€CKOM IIKOJbI, K HCIIOJIb30BAaHUIO 3THX
JTOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.



JIyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUEM JYXOBHBIX IICHHOCTCH pPOCCHHCKOrO Hapoaa; c(hOpMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUSI, STHYCCKOTO TIOBEJACHHUS, CBSI3aHHOTO C MPAKTUYCCKUM MPUMEHEHHUEM
JOCTYDKEHUH HAyKH M JESATEIBHOCThIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOWMYUBOTO OYIYIIETO.

JcTeTHYECKOe BOCIIUTAHNE:

OCTETUYECKUM  OTHOIICHHMEM K  MHpPY, BKJIIOYas OCTETHKY  MaTEeMaTHYCCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJay, pEIICHUH, pacCYKICHHH, BOCHPUUMYHBOCTHIO K
MaTeMaTHYECKUM aclieKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCMUTAHHE:

c(OPMHUPOBAHHOCTBIO YMEHHS MNPHUMEHSATH MAaTEMAaTUYCCKHE 3HAHUS B HHTEpPECcax
3I0POBOTO W 0e30MacHOro oOpa3a XH3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUH M OTIbIXA, pPeryisipHas (uzmueckas
AKTUBHOCTH); (DU3MYECKOTO COBEPIICHCTBOBAHMUS, MPH 3aHATHSIX CIIOPTHBHO-030POBUTEIILHON
JIeSTEIIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYAOIIOOWS; WHTEPECOM K Pa3IHYHBIM
cdepam npohecCHOHAIBLHON JEeSITEIbHOCTH, CBA3aHHBIM C MAaTEMATHKOW U € MPUIIOKEHHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOp Oyayiiel npod)eccuu U pean30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO WU
caMo00pa30BaHUI0 Ha MPOTSHKCHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pEIICHUH MTPAKTUYCCKHUX 3a/1ad MAaTEMAaTHICCKON HAIIPABJICHHOCTH.

IKOJIOTHYECKOE BOCTIMTAHME:

C(OPMHUPOBAHHOCTHIO JKOJIOTHUECKOW KYJIbTYPhI, MOHUMAHHEM BIIMSHUS COIMAJIBHO-
HYKOHOMHYECKUX TPOIIECCOB HAa COCTOSIHME MPUPOJHOM W COIMAIBHON Cpelbl, OCO3HAHUEM
rIo0abHOTO — XapakTepa  OAKOJOTMYECKHX  MPOOJeM; OpHCHTAaluedl Ha  TpPUMEHCHHE
MaTeMaTUYECKUX 3HAHHUU IS PEelleHHs 3a7a4d B 00JIACTH OKPYXAIOUIeH CPebl, MIaHUPOBAHUSI
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEJICTBUH JIUISI OKPY)KAOIICH CPE/IBI.

LleHHOCTH HAYYHOTO MO3HAHUSI:

C(OPMUPOBAHHOCTHIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOMICCTBEHHOW MPAKTUKH, MOHUMAHHEM MaTeMaTHYECKON HAyKH Kak Chepsbl
YeJI0BEYCCKOM JICATEIIbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYUMOCTH JUTSl Pa3BUTHSI IMBUIIH3AIINY;
OBJIQJICHUEM SI3BIKOM MATEMAaTUKA M MAaTEeMAaTUYeCKOH KYJIbTYpOW KaK CPEICTBOM TO3HAHUS
MHpa; TOTOBHOCTBIO OCYIICCTBISATH MPOSKTHYKD M HCCICIOBATEIBCKYIO JCSITEIbHOCTh
WHIUBUIYAILHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATBI

MerTamnpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI YUeOHOTO mpeaMeTa «MareMaTHKa
XapaKTepU3YIOTCS  OBJAJEHHEM  YHUBEPCAIGHBIMUA  HO3HABAMETbHbIMU  OCliCEUIMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCALbHOIMU — PecyasmUHbLMU
oeticmeusmMu.

1) Ynusepcanvnvie nosnasamensusie oeticmeaus, obecneuusarom gopmuposarue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00VHaArOWUXcs (0C8OeHUe Memo008 NO3HAHUS OKPYHCAIWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuet).

ba3oBrble JJornyeckue 1eHCTBHUA:

® BBUIBIITh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPH3HAKH MAaTEMAaTHYECKUX OOBEKTOB,

MOHSATHUI, OTHOLICHUN MEXIy MOHATHUAMH; (DOPMYITHUPOBATH OINPEICIICHUS MOHSITHH;
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PUKALNU, OCHOBAHUSA JJIs1 00001ICHUS
U CpaBHEHHUSI, KPUTEPHUHU TIPOBOJMMOTO aHAJIH3a,



BOCIIPHHUMATh, (POPMYyIHpPOBaTh U MPeoOPa3OBBIBATH CY)KICHHS: YTBEPAUTEIIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHBIE;

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUNs B (hakTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKAEHUSX; IpelylaraTb KPUTEPUHU JUIsl BBIBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, NE€AYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUECHHM, YMO3AKJIFOUEHH 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IpsiMble
U OT TMPOTHUBHOIO), BBICTPaUBaTh APryMEHTAlLUI0, NPUBOIAUTH IMPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIbI;

BBIOMpATh CIOCOO pemeHus: y4eOHOM 3aha4yn (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh Hanbosiee NOAXOAAINNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KPUTEPHUEB).

ba3oBble ncciienoBareibcKHe AeiCTBUA:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HCCJIEJOBATENbCKUA  WMHCTPYMEHT  IO3HAHUS;
(GbopMyIMPOBATh BOIIPOCHI, PUKCHUPYIONIUE TPOTUBOPEUHE, MPOOIEMy, YCTaHABIUBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

MMpOBOAUTL CaMOCTOATCIBHO CHJIaHI/IpOBaHHblﬁ OKCIICPUMCHT, HCCICAOBAHHUC II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBeKTa, SBICHUS, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MCXKAY O6’I)CKTaMI/I, ABJICHUSAMHU, IIPOLCCCaAMU;
CaMOCTOSITENIbHO  (OpMYyIUpOBaTh 00O0OIIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

IMPOrHO3UPOBATH BO3MOXKHOC pa3BUTUEC NPOLUECCCA, a TAKIKC BbIABUTaTh MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISBJIATH Ae(PUINUTHI MHPOpPMAINH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOIPOC U
JUISl pELLICHNUS 3a1a4H;

BbIOMpaTh MHQOpPMAIMIO M3 MCTOYHMKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMpPEeACTaBIATh €€ B pasiM4HbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vhusepcanvhvle KOMMyHUKamueHwvle Oelicmsus, 0becnewusaiom coopmuposaHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCA.
Oomenne:

BOCTIPUHUMAThH ¥ (POPMYIHPOBATH CYKIICHUS B COOTBETCTBUH C YCIOBHUSMHU H LETIMU
OOIIeHUs; SICHO, TOYHO, TPAMOTHO BBHIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX W
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
[IOJIYYCHHBIH pe3yibTarT;

B X07I¢ 00CYXICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX)IAEMOUW TEMBI, TTPOOIEMBI,
pemaeMoil  3amaud, BBICKA3bIBAaTh HJICH, HAICICHHBIE HA T[IOWCK pEIICHUS;
COMOCTABJISITh CBOU CYXKICHHS C CYXACHUSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,



0OHapY)XHMBaTh Pa3IMYUE U CXOACTBO MO3UIINK; B KOPPEKTHOU dopme GOpMyIHpoOBaTh
pa3HOIJIaCHsl, CBOM BO3PAXKCHHUS;

NPEJCTaBIATh PE3yJIbTAThl PEIICHHUS 33]1a4, SKCIIEPUMEHTA, UCCIICAOBAHUS, ITPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3ahay IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHUMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M WHAWBHUIYAJTbHON pPabOTHI
OpU pelleHuu Y4eOHBIX 3ajay; MPUHUMATh LEeldb COBMECTHOW JESITeNbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, pacmlpeneisTb BHIBI PadoT,
JIOTOBApUBATHCSA, OOCYXJaTh TMPOIECC W Pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JIIOACH;

y4acTBOBAaTh B IPYMIOBBIX (hopMmax paboThl (00CyKaeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE
HITYPMb» W UWHBIC); BBIMNOJIHATH CBOIO 4YacThb pabOThl U KOOPAHMHHPOBATH CBOU
NEHCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OLIECHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUN
IPOAYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

3) Vuueepcanvhvie pecyiamughble Oelicmsusi, 00ecneuusarom Gopmuposanue cCMoviCi08blx
YCmMAaHOB0K U JHCUSHEHHbIX HABLIKOB JIUYHOCNIU.

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHTHI PEUICHH ¢ y4€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIBb:

BJIAJ€Th HABbIKAMM IO3HABATEIbHOM pEe(IEKCMM KaK OCO3HAHHUS COBEpIIAEMBIX
JNeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pEUIeHUs MaTeMaTH4ecKOi
3a/1a4i;

IPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PELICHUU 33]a4l, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, AaHHBIX, HAJIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH NPUUYUHBI
JOCTMDKEHUSI WIIM HEJOCTHKEHUs pe3yJbTaTOB JEATENIbHOCTH, HAXOJUTH OIINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

MNPEIMETHBIE PE3YJIBTATHBI
10 KUIIACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSIMU: cpeaHee apudmernyeckoe, MeauaHa, HauOoJbIIee,
HarVMEHBbIIIEE 3HAaYCHHE, Pa3MaX MacCHBA YNCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CIy4alHbBIM SKCIIEPUMEHT (OMBIT) M Cly4aiiHOe CcOOBITHE,
3JIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBIM MCXOJ]) CIYy4alHOTO OMbITa; HAXOJUTh BEPOATHOCTH B
OTbITaX C PABHOBO3MOXKHBIMH CITy4allHBIMU COOBITUSIMHM, HaXOJUTh U CPaBHUBATh BEPOSITHOCTU
COOBITHI B U3YYEHHBIX CIy4YailHBIX SKCIIEpUMEHTAaX.

Haxomute u ¢opmynnpoBath COOBITHS: NEpeceueHUue U 00bEIMHEHUE JTaHHBIX COOBITHIA,
COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJB30BATHCS JUarpaMmMamu Oiiepa u
(hopMyII0i CITOKEHHS BEPOSITHOCTEH MPH PEIICHUH 3a/1a4.

OnepupoBaTh MOHATHSMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHUS, C TIOMOILBIO IEPEBA CIyYailHOIO OIBITA.

[TpuMeHsATH KOMOMHATOPHOE MPABHIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4.



OHGpHpOBaTB IMOHATUAMMU: HUCHBITAHHUC, HCE3aBUCHUMBIC HCIIBITAHUA, CEPHUA I/ICHBIT&HHfI,

ycrex M HeyAada;, HaXOJUTh BEPOSTHOCTH COOBITUH B CEPUHM HE3aBUCHUMBIX HCIBITAaHHHA 10
NIEPBOTO yCIIeXa; HAaXOAUTh BEPOSITHOCTH COOBITHI B cepuu MCTIbITaHui bepHymu.

OnepupoBatb

JuarpaMma pacrpeaciacHus.

11 KJIACC

INOHATHUAMMU:

cnyqaﬁHa;I BCJIIMYHHA,

pacrnpezeneHue

BEpPOSATHOCTEM,

CpaBHUBaTh BEPOSATHOCTU 3HAYEHUH CIIy4ailHOM BEJIUYMHBI 110 PACHPEICICHUI0 WM C

IMOMOIIbBIO JJUATI'PAMM.

OHGpI/IpOBaTI) IIOHATHEM MAaTCMAaTHYCCKOI'O OXXHAAHUA,

MIPUBOJIUTH TIPUMEDHI,

Kak

MPUMEHSETCS MAaTeMaTH4eCKOe OXHUIaHUE CIIy4ailHOM BEJIMYMHBI HAXOJUTh MaTEMaTUYeCKOe
0’KHUJAHUE I10 JAHHOMY PACIIPEAEICHUIO.

NmeTts MMpEaACTaBICHHUE O 3aKOHE OOJIBIINX YHCEN.

HNmets MMpCeACTaBJICHHUC O HOPMAJIBbHOM paCIIpCaACICHUHN.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanMeHOBAMIE KosmyecTBo yacoB DNEeKTPOHHBIE
(mdpoBsIe)
1/ pa3zeioB U TEM Bcer KonTposnbn [IpakTrueck 6
1| MpOrpaMMBbI 0 bI€ pabOTHI re paboThI O0pasOBATEILHRIC
pecypchl
Hpencrasnerne bubnnoreka [JOK
1 JIAHHbIX U 4 https://m.edsoo.ru/e0b7b
ormcareabHas Of1
CTaTUCTHKA -
Crny4aiinbie
OTIBITHI U
CIy4YaiiHbIe
COOBITHS, OTIBITHI bubmuorexa [JOK
2 c 3 1 https://m.edsoo.ru/e0b7b
PaBHOBO3MO>KHBI 0f1
MU
AIIEMEHTapPHBIMU
HCXOIaMH
Oréepaunﬂ Hal bubmuorexa [JOK
3 COURITHAMM, 3 https://m.edsoo.ru/e0b7b
CIIO)KEHUE 0f1
BEPOATHOCTEM -
VYcnoBHas
BEPOSTHOCTb,
JIEPEBO
CITy4JaitHOTO bubnuorexa [JOK
4 ombITa, hopmyna 6 https://m.edsoo.ru/e0b7b
TTOJTHOU 0f1
BEPOSTHOCTH U
HE3aBUCHMOCTh
coOBITHI
SIEMEHTLL bu6mmoreka [IOK
5 4 https://m.edsoo.ru/e0b7b
KOMOMHATOPUKHU Of
6 Cepun 3 1 bubmmoreka [JOK




IIOCJIEAOBATEIbH https://m.edsoo.ru/e0b7b
BIX MCIIbITAaHHUI Of1
Cityyaiinbie bubmuorexa [JOK
7 BCIIMYMHBI U 6 https://m.edsoo.ru/e0b7b
pacrpeeeHus 0f1
O60061eHue u bubmmoreka [JOK
8 cUCTEMaTH3alUs 5 2 https://m.edsoo.ru/e0b7b
3HAHUH 0f1
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 2
ITPOI'PAMME
11 KJIACC
Ne HaumenoBanu | KonnuectBo yacoB DIIEKTPOHHBIE
1/ © pasaeiion u Bcer | Konrtponpnbl | IIpaktuuecku (mbpossie)
I TeM o e paboThi e paboTE! o0Opa3oBaTebHbIC
MIPOTrPaMMBI pecypcehl
MareMaTu4ecko Bu6muorexa LOK
1 © ORUIANHIE 4 https://m.edsoo.ru/5fbc5d
CiIy4aiHO# cl
BEJIMYHHBI —
Hucnepcus n
CTaHJIapTHOE bu6nmorexa LIOK
2 OTKJIOHCHHE 4 1 https://m.edsoo.ru/5tbc5d
CIIy4anHON cl
BEJIMYHNHBI
3aKoH OOJIBITNX bubmmorexa [IOK
3 3 1 https://m.edsoo.ru/5fbc5d
qHCea
cl
HenpepriBHbIe
Clly4alHbIE bubmuoreka [IOK
4 BEJIMYUHBI 2 https://m.edsoo.ru/5tbc5d
(pacnpenenenus cl
)
HopmabHoe bubmuoreka [{OK
5 2 1 https://m.edsoo.ru/5tbc5d
pacrmpeneneHus cl
glgfg&peixeﬁl Busmorexa [[OK
6 19 2 https://m.edsoo.ru/5fbc5d
cHCTEMATH3ALN ol
s 3HAHHUI =
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 3
ITPOI'PAMME




MMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC
Kon .
[IpoBepsiemble peaMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOrO -
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00111ero 00pa3oBaHus
pe3ynbTaTa
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 UuTath U CTPOUTH TAOJIUIBI U JUArpaMMBbl
OnepupoBarh MOHATHAMH: cpelHee apudmernyeckoe, MeAHAHA,
6.2 HauOospllee, HaMMEHbIIEE 3HAYEHHE, pa3Max MacChBa YHCIOBBIX
JAHHBIX
OnepupoBarh MOHATUSMHU: CIYYalHBI OKCHOEPUMEHT (OMBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA WCXOJ)
6.3 CIIy4yallHOTO  OMbITa; HAXOJUThb  BEPOATHOCTH B  ONbITaX C
PaBHOBO3MOKHBIMH CIIy4YallHBIMU COOBITHSIMH, HAXOJUTh U CPABHUBATH
BEPOSITHOCTH COOBITUH B H3yYEHHBIX CIIyYalHBIX SKCIIEPUMEHTAX
Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAUMHEHUE
64 JaHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIOKHOE ITAaHHOMY COOBITHIO;
' MOJIb30BaThCs  AMarpamMmMamMu  Dinepa U QOpMyNIol  cloXeHHs
BEPOSTHOCTEN MPH pELICHUHN 3a]1a4
OnepupoBaTb NOHATHUSMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHUMbIC
6.5 COOBITHS; HAXOIUTh BEPOSATHOCTH C MOMOIIBIO MpaBUia YMHOXEHHMS, C
MMOMOIIBIO J€PEBA CIYYANHOIO OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUWJIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHSMU: UCIIBITAHUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
. UCIBITaHUH, yCIIEX U HeyJaua; HaXOAUTh BEPOATHOCTU COOBITUN B CEpPUU
' HE3aBHCHMBIX MCIBITAHUM 10 NIEPBOTO yCIEXa, HaXOAUTh BEPOSTHOCTH
COOBITHI B cepuH UcTibITaHul bepHysn
6.8 OnepupoBarh MNOHATUAMM: CIydallHas BEIWYMHA, pacHpelieseHue
' BEPOATHOCTEN, [Uarpamma pacipeesIeHus
11 KUIIACC
Kon y
[IpoBepsieMble TpeIMETHBIE PE3yIbTaThl OCBOEHNS OCHOBHOM
IIPOBEPSEMOTO .
00pa30oBaTeNbHON MPOrpaMMBbI CpeTHET0 0011ero 0opa3zoBaHus
pe3ysibraTta
5 Teopust BEpOSTHOCTEHN U CTATHUCTHKA
5.1 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIydailHOM BEIWYHMHBI 1O




pacrpeieNIeHUIO W C TIOMOIIIBIO JUArpaMM

5.2

OHepI/IpOBaTB IIOHATHEM MATEMATUYCCKOIo OXHAaHHA, IIPHUBOANTH

npuMEepsl  TOTO, Kak MNOPHUMCHACTCA MATEMAaTHYICCKOC OXXHNIAaHUC

CIIy4aiilHOM BEJIMYMHBI, HAXOJUTh MAaTEeMAaTUYECKOE OXXHUJAHUE I10
JTAHHOMY paclpe/esIEHUI0

5.3 NmeTs nipeacTaBiieHre 0 3aKOHE OOJBIIMX YHCET

54 HNmets npeacrasieHrue 0 HOPMaabHOM PACIpPENCICHUN

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 2IEMEHT COIEP/KAHUS
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[IpencraBneHne JaHHBIX C ToMolpl0 Tabmun u  auarpamm.  Cpennee
6.1 apudmernueckoe, MeauaHa, HawOoOJbIIeE W HAWUMCHbBIIEEC 3HAYCHHUSA, pa3Max,
JMCIIEPCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CrayuvaiiHple SKCIEpUMEHTHI (OIBITBI) M CIy4aiHble COOBITHS. OJeMEHTapHbIE
coObITHs (MCXO0bI). BeposTHOCTH ciydallHOTO COOBITHSA. BiHM30CTh YaCTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coOblTUsAMHU.  BeposiTHOCTM  CcOOBITUH B ONbITaX €  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
63 Onepauuu HajJ COOBITUSMM: TiepeceyeHue, OObeIMHEHHEe, MPOTHBOIOIOKHBIE
. coObITud. narpammsl Ditnepa. @opmyna ciaoxkeHus: BEposSsTHOCTEN
64 VYcinoBHas  BEPOSATHOCTh. YMHOXKEHUE BEposiTHOCTEW. JlepeBo  ciiydailHOro
' skcnepumenTa. @opmyna nonHoi BeposiTHOoCcTH. HezaBucumble coObITHS
6.5 KombOunaropaoe mpasBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
. coueranuil. Tpeyronsuuk Ilackamns. @opmyna 6mHoma HeloToHa
bunapHblli cimyuyailiHelli ONBIT (MCIHBITaHHE), ycnex M Heynada. HesaBucumble
6.6 ucnbiTanusa. Cepust HE3aBUCUMBIX WCHBITAaHMW 110 TmepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm
67 CnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOcTeN. J[MarpaMMa pacnpenesieHusl.
' [Ipumeps! pacnpesiesieHnid, B TOM YHCIIe TeOMETPUUYECKOe U OMHOMUAIbHOE
11 KUIIACC
Kon [TpoBepsieMblIil AIEMEHT COJEPHKAHUS
5 Teopus BeposATHOCTEN U CTaTUCTHKA
51 YucnoBble XapaKTEPUCTUKHM CIIyYalHBIX BEIMYMH: MAaTEMaTU4YECKOE OXKUIAHHE,
' JUCIIEPCUSl U CTAaHAAPTHOE OTKJIOHEHME. IIpumepsl NpUMEHEHHsT MaTEMaTUYECKOTO




0XKMJIaHMSI, B TOM YHCIE B 3aJadyax M3 IOBCEIHEBHOW XU3HHM. MareMarnyeckoe
OXHJaHWe OWHApPHOW CIIydallHOW BENIWYMHBI. MaTeMaTHuueckoe OXKUIAAHHE CYMMBI
CIIy4alHbIX BEIMYMH. MaTemMaTH4ecKoe OKMJIaHHE U JUCHEPCHS F€OMETPUUYECKOIO

¥ OMHOMHUAJIBHOTO pacIpeaeeHHH

3akoH OOJBIIMX YHCEN M €ro pojib B HayKe, mpupoae U olmiectBe. BriOOpouHbIit

5.2

METO/I UCCIICIOBAHUIA

[TlpuMepbl  HENpEepBIBHBIX  CIyYalHBIX BeIWYUH. [loHSATHE O IUIOTHOCTH
5.3 pacnpeneneHus. 3agadu, MPUBOJIAIIKE K HOpMaIbHOMY pactpenaenenuto. [lonstue o

HOPMAJIbHOM pacrnpeaciICHun

IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHETO

OBHIETI'O OBPA3OBAHUSI
Kon
[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
IPOBEPSIEMOTO . .
pOBEp OCHOBHOM 00pa30BaTEILHOM MPOTPAMMBI CPETHET0 00I1IeTr0 00pa30BaHUs
TpeboBaHU

Brnanenune meronaMu 10Ka3aTeNbCTB, AITOPUTMAMK PELICHUS 33a]a4; YMEHHUE
GbopMyIHpOBaTE M ONEPUPOBATH MOHATHUSMH: OIPENEICHUE, aKCHOMAa,
Teopema, CJEJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PaBHOCUJIbHBIE
(OpMyJIMPOBKY; TNPUMEHATh HX; yMeHHE (GOpPMYyJIUpOBaTh OOpaTHOE U
MIPOTUBOIMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI,
UCIOJIb30BaTh ~ METOJ]  MaTeMaTH4eCKOW  HWHAYKIHMH;,  HPOBOAMTH
JIOKa3aTENIbHBIE PACCYXACHUS NIPH PEIICHNUN 3a]a4, OLIEHUBATH JOITMYECKYIO
MIPaBWIBHOCTb  PAcCy)KIEHHWH;  yYMEHHE  ONEpUPOBAaTh  IOHSITHUAMHU:
MHO)KECTBO, IIOJMHOXKECTBO, OIE€palliM HaJ MHOXKECTBAMH; YMEHHE
HCIIOJIb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s ONHCAaHMs
peaJIbHBIX IPOLIECCOB U SIBICHUNW W IPU PEIICHUHU 3aJad, B TOM YHUCIE U3
OpYTux Y4eOHBIX NpPEeIMETOB; YMEHHE ONEepUpOBaTh MOHATHAMU: Trpad,
CBS3HBIN Tpad, AepeBo, HHUKI, Tpad Ha TIIOCKOCTH; YMEHHE 3a7aBaTh H
ONMHCHIBaTh Tpadbl Pa3IMYHBIMU CIIOCOOAMHU; HCIONb30BaTh Tpadbl MHpu
pelIeHnn 3a1a4

YMeHue OonepupoBaTh MOHATHSIMH: HATYpaJbHOE YHCIIO, IENoe YHCIIO,
CTCTICHb C IICJIBIM ITOKa3aTejieM, KOPSHb HATYypadbHOW CTETICHH, CTCIICHD C
pallOHAJIBHBIM IIOKAa3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTejieM,
norapudMm YucIia, CHHYC, KOCHHYC U TAHT€HC TIPOM3BOIBHOTO YHCIIA, OCTATOK
M0 MOJYII0, PAalMOHAILHOE YHCIIO, UPPAIMOHATIBHOE YHCIO, MHOXKECTBA
HATypaJIbHBIX, IENbIX, PAIMOHAIBHBIX, EHCTBUTEIBHBIX YHCEN, yMEHUE
WCIONIb30BaTh TMPU3HAKK JEIMMOCTH, HAMMEHBIIUN OOIIWN NeIuTenh U
HanMeEHblIee o0Inee KpaTHOE, IrOpUTM EBKiIMAa NpU peleHuH 3ajad;
3HaKOMCTBO C Pa3JIMYHBIMH TTO3UIIMOHHBIMU CUCTEMaMH CUMCIICHUS; YMEHUE
BBITIOJIHATh BBIYUCIICHHE 3HAYCHHW W MPeoOpa3oBaHUsl BBIPAXKEHUH CO
CTENEHsSAMH W Jiorapudmamu, MpeoOpa3oBaHUs APOOHO-pAIMOHATBHBIX




BBIPQ)KEHUH; yMEHHE ONEpPUPOBATh TMOHATHAMH: MOCJIEI0BATEIbHOCTbD,
apupMeTHyecKas IMPOrpeccHs, reoMeTpuuecKas Iporpeccusi, O0ECKOHEYHO
yOBIBaro1as reoMeTpuyecKas porpeccus; yMeHue 3aJaBaTh
MI0CJIeI0BATENbHOCTH, B TOM YHCIE C IOMOILBIO PEKYPPEHTHBIX (hopmyi;
YMEHHUE OIEpUpPOBATh MMOHATUSAMHU: KOMIUIEKCHOE YHCIO, COINpPSKEHHBIE
KOMIUICKCHBIE YHCJa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, ¢gopma
3allMCH KOMIUIEKCHBIX 4YHCeNl (TeoMeTpudecKkas, TPUIOHOMETpUYECKas MU
anreOpandeckas); yMeThb IPOU3BOJIUTH apU(METHYECCKHE JCHCTBHS C
KOMIUIEKCHBIMH ~ 4YHCJIaMH;  IPUBOAUTH  TPUMEPHl  UCIOJIH30BAHUS
KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh MOHATUSAMHU: MaTpuma 2x2 u 3x3,
OIIpeIeNIUTENb MAaTPULIbl, FEOMETPUYECKUN CMBICIT ONIPEIEIUTEINs

YMeHHne onepupoBarh IOHATHSAMH: pPALMOHAIBHBIE, HPPALMOHAIIBHEIE,
MOKa3aTeJbHble, CTENEHHBIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUIECKUE
YPaBHEHUSI U HEPABEHCTBA, UX CHCTEMBI; YMEHUE ONIEPUPOBATH IOHATUSIMMU:
TOX/AECTBO, TOXJECTBEHHOE INpeoOpa3oBaHKUe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa YpaBHEHHH W  HEPAaBEHCTB, PaBHOCWIBHOCTb YPAaBHEHMIA,
HEPABEHCTB U CUCTEM; YMEHHUE peIllaTh YPaBHEHMS, HEPABEHCTBA U CUCTEMBI
C IIOMOULIBIO PA3JIMYHBIX NPUEMOB; pEIIATh YPABHEHMs, HEPAaBEHCTBA H
CUCTEMBI C [1apaMETPOM; IIPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUI pELIeHUs] MaTeMaTHYeCKHUX 3a/lad U 3a/Jad U3 pas3InyHbIX oOjactei
HayK{ U PEIbHOW KU3HU

YMeHue omnepupoBaTh MOHATUAMHU:  (QYHKUUSA, YETHOCTh (DYHKIMH,
NEPUOJUYHOCTh (YHKLMH, OrPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTbH
(GyHKIMH, SKCTpeMyM (QYHKIUH, HauOoJblllee W HauMEHbIIee 3HAYEHUS
(GyHKIIMM Ha TPOMEXYTKE, HempepbiBHas (YHKIUS, aCUMITOTHI rpaduka
(GyHKIMU, TiepBas W BTOpas MPOU3BOJAHAS (YHKIMHM, T€OMETPUUYECKUN U
¢u3nueckuif  CMbICT  TNPOMU3BOJHOHM, mepBoOOpa3Has, oONpeAeaEHHbIN
UHTErpaji; yMEHHE HaxoJIuThb AacUMNTOThl Tpaduka (QyHKUMH; yMEHHE
BBIYHCIIATH ITPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOIO M KOMIIO3ULIUH
(GyHKIMH, HAXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky (QyHKIUM; yMEHUE
HaXO/JUTh MPOU3BOJHBIE 3JEMEHTApHBIX (YHKIUI; yMEHHE HCIOJIb30BATh
MPOU3BOJIHYIO JUI HCCIENOBaHUS (YHKUMN, HAXOJUTh HAuUOONBIIME U
HauMEHbIIME 3HA4YeHUS (QYHKIHM; CTPOUTh TpaduKUu MHOTOUWIEHOB C
WCIOJIb30BAaHWEM  afmapaTa MaTeMaTH4YecKoro aHajiu3a; MpPUMEHATh
MIPOU3BOJIHYIO JUISl HAXOXACHUS HAWIY4YIIEro peuleHHs B MPHUKIAIHBIX, B
TOM YHCJE COLUAIbHO-IKOHOMUYECKUX M (U3NYECKUX 3a7ayvax; HaXOAMUTb
IIOIMAAN U 00bEMBI (DUTYP C TOMOIIBIO MHTErpaa; MPUBOJIUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUS C MOMOUIbI0  JU(QepeHInaTbHbIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATUSMH: Tpapuk (QyHKUIMH, oOpaTHast QYHKIHS,
KOMITO3UIUS  (YHKUMM, JMHEeWHas QYHKUMS, KBaJpaTHyHas (QYHKIMS,
panMoHanbHas (YHKIMSA, CTENeHHas (YHKIUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIMM, TOKa3aTelbHas |
norapupmuueckasi (QyHKUUH; YMEHHME CTPOUTh TpaduKud H3yYEHHBIX
(GyHKUIMH, BBIIOJHATH NMpeoOpa3zoBaHus TpagukoB (yHKUIUH, UCTOIH30BATH




rpaduKy 111 ©3y4eHHs IPOIECCOB M 3aBUCUMOCTEH, MPU PEIICHUH 3a/1a4 U3
OpYyrux y4eOHBIX MPEAMETOBH 3aJlad U3 pealbHOM >KU3HU; BBIPAXKATb
(dbopMyllaMy 3aBUCUMOCTH MEX]y BEIIMYMHAMH; HCIIOIb30BaTh CBOWCTBA U
rpaduku GYHKIOUE A7 pellleHusT ypaBHEHUM, HEpPaBeHCTB M 3a7ad ¢
napaMmerpamu; H300pakaTh Ha KOOPIWHATHOW IUIOCKOCTH MHOKECTBa
PELLIECHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

VYMmenune pfiiath TCEKCTOBBIC 3aJadd pa3HbIX THIIOB (B TOM YHCJIC Ha
IIPOUCHTHI, JOJHM U 4YaCTHh, Ha JABUKCHHC, pa60Ty, CTOMMOCTb TOBApPOB H
yCi1yr, HaJIOTHu, 3aJla4id U3 obnacTu YIpaBJICHUS JIMYHBIMU H CEeMEHHBIMU
q)HHchaMI/I); COCTAaBJIAATh BBIPAXKCHHUA, YpaBHCHHs, HEPABCHCTBA M HX
CUCTCMbI 110 YCJIOBHIO 3aJdadyu, HCCICAOBATH IIOJIYYCHHOC PCIICHHUEC U
OLICHUBATh HpaBIlOHOIIO6HOCTI> pPE3YyIbTAaTOB, YMCHHC MOACIUPOBATH
PCAJIbHBIC CHUTyalMUM Ha A3BIKC MATCMATHKH, COCTABJIATH BBIPAKCHUA,
YpaBHCHH, HCPABCHCTBA U UX CHUCTCMBI 110 YCIOBHUIO 3aadH, UCCIICA0BATDH
IIOCTPOCHHLIC MOACIN C HCIIOJIB30BaHHECM alrrapara anre6pbl,
HHTCPIIPCTHUPOBATDH HOHy‘ICHHBIﬁ pe3yiabTar

YMeHne onepupoBaTh MOHATHUSMH: CpeiHee apupMEeTHYecKoe, MeauaHa,
HanOoJpllee W HaMMEHBIIEE 3HAYCHHS, pa3Max, JUCIEpPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOrO Habopa; yMEHHE H3BJIEKAaTh, HHTEPIPETUPOBATH
nH(poOpMaIIKI0, TPEICTABICHHYI0 B TaONMIAX, Ha AMAarpaMMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEaNbHBIX IPOIECCOB U SIBJICHH; MPEACTaBIATH
uHoOpMaLIMI0O € TOMOIIBI0  TaOMMI] W  JOUarpaMMm; HCCIeAO0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCJIE C TMPUMEHEHHEM TrpapuuecKux
METOJIOB U DJIEKTPOHHBIX CPENCTB; rpaduuecKku HCCIeA0BaTh COBMECTHBIC
Ha0JII0/IeHNUs C TIOMOIIBIO TUarpaMM pacCeuBaHUs U JIMHEHHOU perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIN OMBIT U CIy4aiiHOE COOBITHE,
BEPOSTHOCTh CIIy4ailHOro COOBITUS; YMEHHE BBIUUCIATH BEPOATHOCTh C
UCMOJIb30BAHUEM TpapUUECKUX METOJIOB; IPUMEHATh (POPMYIIbI CIIOKEHUS U
YMHOKEHUSI BEPOATHOCTEH, (QOpMyay TMOITHONW BEPOSITHOCTH, (GOpMyITy
bepnynnu, xomOuHaTtopHble (akTbl U (OPMYJbI; OLIEHMBATh BEPOATHOCTU
peaibHbIX COOBITMH; yMEHHE ONEepUpOBATh MOHATUSAMHU: CilydaiiHas
BEIIMYMHA, pPACIPEICIICHUE BEPOSITHOCTEH, MAaTEMATHYECKOE OKHIaHUE,
JUCHepCusi U CTaHAAPTHOE OTKJIOHEHUE CIy4YailHOW BETUYMHBI, (YHKIUH
pacmpenesneHuss M IUIOTHOCTH  PaBHOMEPHOIO,  IIOKA3aTelIbHOIO U
HOPMaJIbHOTO PacHpe]eNICEHNIi; YMEHUE HUCII0JIb30BATh CBOMCTBA M3YYEHHBIX
pacnpeneseHuil JUid pelleHHs 3aJad; 3HAKOMCTBO C IOHATHUSMM: 3aKOH
OOJIBIINX YHCEN, METO/Ibl BBIOOPOYHBIX MCCIIEOBAHUMN; YMEHUE MPUBOAUTH
MpUMEphl MPOSIBICHUST 3aKOHa OOJIBIIUX 4YHCEeNl B MNPUPOAHBIX H
OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepUpPOBaTh MOHITUSIMHM: COYETAHHE,
NEPECTAaHOBKA, YUCIIO COYETaHWM, YMCIO NEepecTaHoBOK; OnHOM HproTOHA;
yMEHHE MPUMEHSITh KOMOMHATOpHbIE (PAKTBI M PACCYKIEHUS IJI PELICHUS
3aJa4; OLIGHUBATh BEPOATHOCTH  pEAIbHBIX  COOBITHH;  COCTaBIATH
BEPOSTHOCTHYIO MOJIENb M MHTEPIPETUPOBATD MOJyUYEHHBIH PE3YIbTAT

YMenue  omnepupoBaThb ~ MOHATUSMHU:  TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIUUYMHA yIa, IUIOCKUNA yrojl, IBYIpaHHBII
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yrojl, TPEXTpaHHbI Yroj, CKPEIIMBAIOIIMECS NPSMbIE, NMapaJIeNbHOCTh U
MEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, Yrojl MEXAy MPSAMBIMU, YIOJ
MEXIy NPSAMON MU IJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH, PACCTOSHHE OT
TOYKM JO IUIOCKOCTH, PACCTOSHHUE MEXIY HPSIMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME MCIOJIb30BaTh IPU PEIICHUH 3a/1ad HU3yYEHHBIE
(bakTel ¥ TEOpEMBI IUIAHUMETPHUU; YMEHHE OLICHMBATH pa3Mepbl OOBEKTOB
OKpPY)KAIOILIEr0 MHpa; CTPOUTh MAaTEMaTUYECKUE MOJEIU C IOMOUIBIO
F€OMETPUUYECKUX TIOHATUH W BEJIMYMH, pElIaThb CBSI3aHHbIE C HUMU
MIPaKTUYECKUE 3a/1a41

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMIAAL GUTYPBL, 00BbEM (UTypHI,
MHOT'OTpaHHUK, [TPaBUIIbHBIII MHOTOI'PAaHHUK, CEYEHNE MHOTOTpaHHMKA, KyO,
napajiesienunes, mpu3Ma, napamuaa, Gurypa u IMOBEPXHOCTh BPAICHHS,
OWIMHAP, KOHYC, map, cdepa, miomanas cdepbl, MIOaas MOBEPXHOCTH
MUpaMHJibl, MPU3MBbI, KOHYyCa, LWIMHJIpa, 00bEM Ky0Oa, HpPSIMOYTOJIBHOIO
napajiefenumnena, NUpaMuibl, NPHU3Mbl, LWIMHAPA, KOHYyca, IlIapa,
pa3BEPTKA MOBEPXHOCTH, CEUEHHS] KOHYCa M UWIMHAPA, NapajulelibHble OCU
WJIM OCHOBAHMIO, CEYCHHE 11apa, TUIOCKOCTh, Kacarommascs chepsl, HUIHHIPA,
KOHyCa; yMEHHME CTPOMTh CEYEHHE MHOTOTpPaHHHKa, H300paxkarhb
MHOTOTPaHHUKHU, (PUTYyphl U TOBEPXHOCTH BpAIllEHUS, UX CEYCHHS, B TOM
YHClie C MOMOILBI0 3JEKTPOHHBIX CPEICTB; YMEHUE NPUMEHSATh CBOMCTBA
TE€OMETPUUECKUX (UTYp, CAMOCTOSATENLHO (OPMYIHPOBATH ONPEACTICHHUS
u3y4aeMbIX (uryp, BBIIBUraThb THUIIOTE3bl O CBOWCTBAX M IpPU3HAKaX
reOMETPUUYECKUX (QUryp, OOOCHOBBIBATBUIIM OIPOBEPraTh UX; YMEHHE
MPOBOJIUTH KJIACCU(PHUKALMIO (GUTYp MO PA3IUYHBIM MPU3HAKAM, BBIMOIHATH
HE00XO0/AMMBIE TONOIHUTENIbHBIE TOCTPOCHUS
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YMenmne OIICpHUPOBATH IIOHATUAMU: JBHUXXCHUEC B IMPOCTPAHCTBE,
HapaHHCHBHLIﬁ MNEpEeHOC, CUMMCTPHA Ha IINIOCKOCTH MW B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe MOA00MsA, TMOAOOHBIE (QUIYpBI; yMEHHE
pacrio3HaBaTh paBHble U 10J00HBIE (UTYpHl, B TOM 4YHCIE B HpPUPOAE,
HCKYCCTBE, apXUTEKType; MCIOJIb30BATh N€OMETPUUYECKHE OTHOIIECHUS MpPU
pelieHNH 337ay; HaXOJAUThb T'€OMETPUYECKHE BEIMYUHBI (IJIMHA, YTOJI,
U0, 00BbEM) MIPU PEIICHUH 3a7a4 U3 JAPYTUX YU4EOHBIX NMPEeIMETOB U U3
peanLHoﬁ KU3HH, YMCHUC BBIYHCIATE T'COMCTPHUYCCKHUEC BCIUMYMHBI (}IJ'II/IHa,
yroi, IUIomaab, OO0BEM, IUIOIIAAh MOBEPXHOCTH), HCHOJIb3Ysl W3YUEHHbIE
(bOpMy.]'II)I U MCTOABI, B TOM 4YHCIIC. ILIOIIAAb IMOBCPXHOCTU NHPAMHIBI,
MpU3MBI, KOHyCa, IWIMHApPA, IUIomanb cdeppl; 00bEM  KyoOa,
NPSIMOYTOJIBHOTO — MapajlieNienunena, MNHPaMHUIbl, MPHU3MBI, IHIHHIpPA,
KOHYCa, II1apa; yMEHHEe HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTYD
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YMeHne omnepupoBarh MOHATHAMH: IPSIMOYIOJIbHAS CHCTEMa KOOpJAWHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOPJIMHATBI BEKTOpa, CyMMa BEKTOpPOB,
MPOM3BE/ICHNE BEKTOpa Ha YHUCIO, pa3IoKeHHe BeKTopa 1o Oasucy,
CKAJIPHOE IPOU3BEICHHUE, BEKTOPHOE IPOU3BEACHUE, YOl MEXKIY
BEKTOpPaMM; YMEHHME HCII0JIb30BAaTh BEKTOPHBIN U KOOPAUHATHBIN METOM AJIs
peLIeHHs TEOMETPUUECKUX 3a/1a4 U 33/1a4 IPYTUX yU4eOHbIX IPEIMETOB
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YMeHne BHIOMpaTh MOIXOIAIIANA METOMA IS PEUIeHUs 3a/1aud; MTOHUMaHue




3HAYUMOCTH MATEMaTUKH B W3YYCHHH TPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHH; yYMEHUE pAaclo3HaBaTh TMPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B HCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMaTUUYECKON HAYKU

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

Kon

[IpoBepsieMblii 371EMEHT CoJIep>KaHus

1

Yucna 1 BEIUUCIEHUSA

1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonaneupie  uncia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOM, TPOIIEHTHI,
' OeCKOHEUYHBIE IEPUOINYECKHUE JPOOH
13 Apudmerndeckuii KOpeHb HATypajbHOW creneHd. JleWcTBUS ¢ apuMETHUECKUMHU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenenb ¢ nenbiM nokasarenaeMm. CTeneHb ¢ palMOHaNIbHBIM MoKa3areneM. CBoiicTBa
' CTerneHu
L5 CuHyCc, KOCHMHYC ¥ TaHTE€HC UYHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHTeHC YHCIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. JlecsTuuHble U HATypallbHbIE TOTaPUPMBI
HevictButenbHble ynciaa. ApudMeTUIecKre ONepaluy ¢ JeHCTBUTEIbHBIMU YHCIaAMHU.
1.7 | IlpubnuxéHHble BBIYMCIEHUS, NIpaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3yJbTaTa
BBIYMCIICHHUI
1.8 | IIpeobOpazoBanue BeIpaxKeHUN
1.9 | KowmmiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 | Ilensie u 1poOHO-pAIIMOHATIEHBIE YPABHEHUS
2.2 | HppauuoHanbHbIE ypaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHHUS
2.4 | TlokazatenbHble U JOTapu(PMUUECKUE YPAaBHEHUS
2.5 [{enwie 1 poOHO-palMOHATBFHEIE HEPABEHCTBA
2.6 | UppammonanbHble HEpaBEHCTBA
2.7 | TlokazarenbHble U JorapuGMUUECKHE HEPABEHCTBA
2.8 | TpuroHomMeTpH4eCcKUEe HEPABEHCTBA
2.9 | Cucrtemsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 | VYpaBHeHHs1, HEpAaBEHCTBA U CHCTEMBI C TapaMETPAMH
2.11 | Marpuna cucTemMsl JMHEWHBIX ypaBHEeHNN. ONpeaennTens MaTpUIbl
3 OyHKIHH U TpaduKu
31 Oyaknus, crnocoObl 3amanus (yaknuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢byukun. YétHele u HeuéTHble pyHkuuu. [leproanueckue GpyHKunm
3.2 | OOnactp ompelneneHus M MHOXKECTBO 3HadeHud @ynkuuu. Hynu dyHknum.




[IpomexxyTkn ~ 3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
Makcumymbl 1 MUHUMYMBI QyHKIMH. HanOosnbiiee 1 HanMeHblee 3HaueHue QyHKIUN
Ha IIPOMEXKYTKE

Crenennass pyHKIMS C HaTypaJbHBIM M IIeJBIM MOKa3atesneM. E€ cBoiicTBan rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
3.4 | Tpuronomerpuueckue GyHKUUH, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U IpauKu
36 Touku paspeiBa. AcuMnTOTHI rpadukoB GyHKuui. CBOCTBAa (PYHKIUI, HETIPEPHIBHBIX
' Ha OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 | IlpousBoanas Gpynkuuu. [IpouszBogHbIe 21eMEeHTapHBIX QYHKIIUT
[IpumeHeHre mNPOU3BOAHON K HCCIEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 | okctpemymbl. HaxoxneHue HaumOONbIIEr0 M HAaUMEHBIIETO 3HAa4YeHHs (YHKIUU Ha
OTpe3Ke
4.3 | IlepBooOpasnas. MuTterpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHU. [luarpammsl Ditiiepa — Benna
5.2 | Jloruka
6 BepoATHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha IMIIOCKOCTH
7.2 | llpAMble U MIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tenau NOBEPXHOCTH BpAlECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI
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