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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.



OnepupoBaTh NOHATHAMM: HCIBITAHWE, HE3aBHCHMBIC HCIBITAHUSA, CEPUS WCIBITAHUU,
ycrex M HeyAada;, HaXOJUTh BEPOSTHOCTH COOBITUH B CEPUHM HE3aBUCHUMBIX HCIBITAaHHHA 10
NIEPBOTO yCIIeXa; HAaXOAUTh BEPOSITHOCTH COOBITHI B cepuu MCTIbITaHui bepHymu.

OnepupoBaTb MNOHATHAMM: Cily4ailHas BEJIWYMHA, PACHPENEICHUE BEPOATHOCTEM,
Juarpamma pacipeencHus.

11 KUIIACC

CpaBHUBaTh BEPOSATHOCTU 3HAYEHUH CIIy4ailHOM BEJIUYMHBI 110 PACHPEICICHUI0 WM C
MIOMOUIBIO TUATPAMM.

OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOIO OKHIAHUS; IPUBOAWUTH IIPUMEPBI, Kak
IIPUMEHSAETCS MAaTeMaTU4eCKOE OXUIAHUE CIIy4alHOM BEIMYMHBI HAaXOJUThb MaTEMaTU4YeCKOe
OKHJaHHE 10 JAHHOMY PACIIPEACICHUIO.

HMmeTs nmpeacTaBieHue 0 3aKOHe OOJIbIINX YHCEN.

HmeTs npencTaBiieHne 0 HOPMaJIbHOM PaclpeaciICHUN.

TEMATHYECKOE INTAHUPOBAHUE
10 KITIACC

KonnyecTBo yacos DNEeKTPOHHBIE
(mudpoBsbIe)
o0Opa3oBaTeNbHbIC

pecypchl

Ne |  HaumeHoBaHue
n/ | pasmenoBuTeM | Bcer KoHTtpoissH [IpakTrueck
n IIPOrPaMMBI 0 bIe pPabOTHI ue paboTbl

[IpencraBinenue
IaHHBIX U https://m.edsoo.ru/FO3BBN
onucareabHas GHE

CTaTHCTHKA

Crny4aiinbie
OIIBITHI U
CIIy4JaiiHbIe
COOBITHSI, OTIBITHI
2 c 3 1
PaBHOBO3MOHBI
MU
AJIEMEHTAPHBIMU
HUCXOJaMHU

https://m.edsoo0.ru/036ZK3G
08

Onepanuu Haj
COOBITHSMH, https://m.edsoo.ru/1X5YQJK
CIIOXKEHHE CT

BEPOSATHOCTEM

VYcnoBHas
BEPOSTHOCTb,
JIepeBo
CIIy4aitHOTO
4 ombITa, GopmyIa 6
MTOJTHOM
BEPOSATHOCTH U
HE3aBHCHUMOCTh
COOBITHIA

https://m.edsoo.ru/MG7XW
YOI5

D1eMEHTHI https://m.edsoo.ru/93E1MT4
KOMOHMHATOPHUKU GW

Cepun https://m.edsoo.ru/B17GH8V
OCJIEI0BATEILH YR




BIX UCHBITAaHUH

Crny4aiinbie
BEJIMYMHBI 1
pacrpeneseHus

https://m.edsoo.ru/W3I1256Y
uQ

8

0O0001EeHue 1
CUCTEMATH3ALUS
3HAaHUH

https://m.edsoo.ru/F2NRENL
57

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34 2

11 KJIACC

Ne
/
o

HanmenoBanu
€ pa3zelioB u
TeEM
IPOTPaMMBI

KomngecTBo yacos

Bcer KonTposnbn
0 ble pabOTHI

IIpakTrueck
ue padoThI

DJIEKTPOHHBIE
(unpoBrie)
oOpa3oBaTenbHbIC

pecypesl

MaremaTtudeck
0¢ OXKHJaHUE
Clly4alHOMN
BCJIINYUHBI

https://m.edsoo.ru/NLUR2F4
P4

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
CIIy4aitHOMN
BEJIMYUHBI

https://m.edsoo.ru/9GOF3UX
PG

3ax0oH OONBIIINX
qucen

https://m.edsoo.ru/3SO0TJOXP
H

HenpepsiBHbie
CIIy4alHbIE
BEJIMYHHBI
(pacnpenenenu

)

https://m.edsoo.ru/UESKKS8S
EX

Hopwmainbsnoe
pacnpeneseHus

https://m.edsoo.ru/V2IPEP5D
W

[ToBTOpEHME,
000011IeHHE U
CHCTEMaTHU3allx
s1 SHAaHUH

19 2

https://m.edsoo.ru/957SUTS5B
H

OBLLEE
KOJIMUECTBO
YACOB 10
TIPOTPAMME

34 2

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI
10 KUIACC

Kon

IIPOBEPSIEMOTO
pesyabTara

[IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNbHOI MPOTrpaMMbl CPETHETO 00IIero 00pa3oBaHus

6 Teopus BeposTHOCTEN M CTaTUCTHKA




6.1

YuTaTh U CTPOUTH TAOJIUIIBI ¥ THATPAMMBI

6.2

OnepupoBarh MNOHATHAMH: cpeAHee apudmernyeckoe, MeAHAHA,
HaumOoJbIllee, HAUMEHBIIEe 3HAUEHHE, pa3MaX MacCHBa YHCIIOBBIX

JaHHBIX

6.3

OmnepupoBaTh MOHATHSAMH:  CIyYalHBI OKCIEpUMEHT (OIBIT) U
cilyyaifHoe COOBITHE, JIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIA HCXOJM)
CIy4ailHOr0  ONbITA;  HAXOAWTh  BEPOSTHOCTH B  OIBITAX  C
PaBHOBO3MOKHBIMU CJIy‘-IafIHBIMPI C06BITI/ISIMI/I, HaxXoJuThb W CpPaBHUBATH

BEPOATHOCTHU COOBITHH B HU3YUYCHHBIX CJ'Iy‘IElfIHBIX OKCIICPUMEHTAX

6.4

6.5

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAUMHEHUE
JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIIOKHOE JTAHHOMY COOBITHIO;
MOJIb30BAaTbCA  JMarpaMmMamMu  OJinepa u  QOpMYJOH  CIOKEHUS
BEPOSITHOCTEH MpU PEHICHUH 33724

OnepupoBaTh TOHATHUSMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHMbIC
COOBITHS, HAXOJUTh BEPOSTHOCTH C IOMOINBIO MpaBUIa YMHOXKCHUS, C

IIOMOINBIO J€PEBa cnyqaﬁHoro OIIbITa

6.6

HpI/IMeHHTB KOM6I/IHaTOpH06 MMpaBUJIO YMHOKCHHUS [TPU PCHICHUH 3a/1a4

6.7

6.8

11 KUIIACC

OHepI/IpOBaTB MOHATHUAMU: UCIIBITAHUEC, HC3ABUCUMBIC UCIIBITAHUA, CCPUL
I/ICHI)ITaHI/II\/JI, YCex U HEyda4dad; HaXOAUTb BEPOATHOCTHU COOBITHI B cepun
HE3aBUCHUMBIX HCIIBITAaHHUI A0 MEpBOTO YCIiEXa, HAXOAUTb BCPOATHOCTHU

cOOBITHI B cepuM UctibITaHuil bepHysn

OnepupoBaTh TOHATUSAMHU: CcIy4yailHas BeJIMYMHA, paclpeseseHue

BCPOHTHOCTGI\/’I, AuarpaMma pacrpeaciICHUA

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble peaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHETO 001IIeTr0 00pa30BaHUS

5

5.1

Teopust BEpOATHOCTEN U CTATUCTHUKA

CpaBHUBaTh BEpPOSTHOCTA 3HAYEHUW CIyYalHOW  BEJIMYMHBI 10

pacnpeaAcCIICHUIO UJIU C ITIOMOIIBIO JUArpaMm

5.2

OHepI/IpOBaTB NOHATHUCM MATCMATUUYCCKOTO OXHJIaHWA, MPUBOIHUTH
OpuUMEpPLI  TOTO, KaKk MOPHUMCHACTCA  MATCMATHYCCKOEC  OXHIAHUC
cnyqaﬁHoﬁ BCIIMYHMHBI, HaXOAUTb MATCMATHUYCCKOC OXHIAAHHUC IIO

JTAHHOMY pacTpeIeTICHHIO

5.3

NmeTh IpeaACTaBICHHUE O 3aKOHEC OOJIBIINX YHCENT

54

Nwmets npeacTaBieHre 0 HOPMaIbHOM pacipeiesieHun




ITPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUSA
10 KJIACC

Kon

[IpoBepsieMblIil AIEMEHT COJEepPKAHUS

6

Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1

[IpenacraBnenne MaHHBIX C  TMOMONIbIO Tabimm wu  guarpamm. CpenHee
apudmernueckoe, MeauaHa, HawOOJbIIee W HAUMEHbBIIEEe 3HAYCHHUSA, pa3Max,

AUCTICPCHUA U CTAaHAAPTHOC OTKIIOHCHUEC Y CIOBBIX Ha60pOB

6.2

6.3

CrnydaifHple JKCIIEPUMEHTHI (ONBITHI) M CIydYallHbIE COOBITHS. OJIEMEHTapHbBIC
coObiTus (ucxonbl). BepositHOocTh ciyuaiiHOro coObiTHA. bnm3ocTe 4YacToThl U
BEpOSTHOCTH COObITHH. CiydaliHbIe OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTapHBIMU
coObiTusiMH.  BeposiTHOCTH  CcOOBITUH B OMBITaX C  PaBHOBO3MOXHBIMU

3JI€MEHTapHBIMU COOBITUAMHU

Onepanuu  Hajg COOBITUAMHM: TEpeceYeHUue, OOBEAMHEHHE, MPOTHBOMOIOKHbBIC

coObITud. uarpammel Ditnepa. Gopmyna cioxkeHus: BEpOSTHOCTEN

6.4

6.5

VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciay4yailHOroO
skcriepuMenTa. Gopmyra moaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS
Kombunatopaoe mnpaBwio ymHOkeHus. IlepectranoBku u daxrtopuan. Ywmcio

coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHa

6.6

bunapHblif ciaydaliHpl ONBIT (MCHBITAaHME), ycHexX M Heyaada. HeszaBucumbie
ucnelTanusd. Cepusi HE3aBUCHUMBIX HCHOBITaHUH A0 nepBoro ycmexa. Cepus

HE3aBUCHUMBIX HCIIBITAHUN EepHy.]'IJ'II/I

6.7

Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(uarpamma pacmupeaeineHusl.

HpI/IMepH pacnpez(eneHI/IfI, B TOM YHCJIC TCOMETPHUICCKOC U OMHOMHAIIEHOE

11 KJIACC

Kon
5

HpOBepHeMHﬁ OJIEMCHT COACPIKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

UucnoBble XapaKTEPUCTUKU CIyYaMHBIX BEIWYMH: MATEMaTUUYECKOE OYKHUJIAHUE,
JIACTIEPCHUSI U CTaHJIAPTHOE OTKJIOHEHUWe. [IpuMepsl MpuMeHEeHns MaTeMaTUuYeCcKoro
0XKUJAHUsI, B TOM YHCJIE B 3aJayax M3 IOBCEIHEBHOW XW3HU. MaremaTuyeckoe
OXXHJIaHWe OWHAPHOM CIIy4ailHOW BeNMMYMHBI. MaTeMaTH4decKkoe OXHIAHHUE CYMMBI
CIIy4alHBIX BEJIWYMH. MaTeMaTudyecKkoe OKHUIAHUE U JUCIEPCUS TEOMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipeielIeHHi

3akoH OOJBIIMX YUCEN M €ro posib B Hayke, Mpupojie u oluiectBe. BriOopouHbIii

METOJI UCCIIENOBAHUI

5.3

IIpuMepsl  HenpepsIBHBIX — ClIly4alHbIX BeiauuuH. [loHATHE O IIOTHOCTH

pacnpezneneHus. 3aaun, MIPUBOAAIINE K HOpMaIbHOMY pachpenenenuto. [lonstue o




HOPMAaJIbHOM pacrpeaeCHUN

ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOH OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
IIPOBEPSIEMOTO
TpebOBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro o0IIero oopa3oBaHus

Brnanenne merogamu JOKa3aTenbCTB, AITOPUTMAMH PEIICHHS 3aa4; yMEHHE
(GbopMyTHpOBaTH W OINEPUPOBATH IOHATHSIMHU: OIPEJCIICHNUE, AaKCHOMa,
Teopema, CJIEJCTBUE, CBOICTBO, NMPHU3HAK, JIOKA3aTeIbCTBO, PABHOCHIIBHBIC
(GOpMYyIHPOBKH; TNPHUMEHATH HUX; yMeHHE (opMyiIHpoBaTh oOpaTHOE U
MPOTHBOIIOJIOKHOE YTBEP)KACHUE, MPUBOIUTH NMPUMEPHI U KOHTPIPUMEPHI,
UCTOJB30BaTh ~ METOJ,  MATeMaTHYeCKOW  WHAYKIHWH;,  TPOBOAMTH
JI0Ka3aTeIbHbIE PACCYKACHUS TPU PEIICHUH 33]a4, OICHUBAThH JIOTHYECKYIO
NPaBUIBHOCTh  PACCYXKIACHHWH;  YMEHHE  ONEpPHpPOBAaTh  MOHATHAMHU:
MHOXECTBO, IIOJIMHOKECTBO, OIIEpallMd HAJ MHOXECTBAMH; YyMCHHE
UCTIOJIB30BAaTh ~ TEOPETUKO-MHOXKECTBEHHBIH  ammapar sl OIHCaHHA
pEaNbHBIX MPOLECCOB M SBJICHUN M NPHU PEIICHUH 3a]ad, B TOM YHUCIE U3
IpYrux y4eOHBIX TPEIMETOB; yMEHHE OIEepPHpPOBaTh MHOHATHAMH: Tpad,
CBSI3HBINA Tpad), AepeBo, IMUKI, rpad Ha IUIOCKOCTH; yMEHHE 33/1aBaTh U
OINMKCHIBATh Tpadpl Pa3IUYHBIMH CIIOCOOAMH; HCIIONB30BaTh Trpadbl TpU
peleHnn 3aaa4q

YMeHue onepupoBaTh MOHATHSMM: HATypaJbHOE YHCIO, LENOE YHCIIO,
CTENEHb C IIEJIBIM II0Ka3aTeleM, KOPEHb HAaTypaJbHOW CTEIEHM, CTENEHb C
paloHaJIbHBIM TIOKAa3aTelIeM, CTENEHb C JIEHCTBUTENIbHBIM I10Ka3aTeseM,
Jorapu@m 4ucia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YHCIIa, OCTaTOK
[0 MOJYJIIO, PAallMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJIbHBIX, ILEJbIX, PAllMOHAIbHBIX, JIEHCTBUTENIBHBIX YHCEN, YMEHHE
UCMOJb30BaTh MPHU3HAKK JAEIMMOCTH, HAaWMEHbIIMH OOIIMH JenuTens u
HauMeHblIee o0Ilee KpaTHOE, aIropuTM EBKiIMAa Npu pelieHuH 3ajad;
3HAKOMCTBO C Pa3JIM4YHBIMHU MTO3UIMOHHBIMU CUCTEMAMHU CUUCIICHUS]; YMEHHE
BBINOJIHATE BBIUMCIIEHHE 3HAYEHWH M MpeoOpa3oBaHUsl BBIPAXXEHUH CO
CTeNeHsMM U Jorapudmamu, npeoOpa3zoBaHUs IpPOOHO-pAIMOHATBHBIX
BBIPOKEHUI; YMEHHE OINEepUpoBaTh MOHATHUSAMHU: TOCJIEI0BATENbHOCTD,
apudmernyeckas Mporpeccusi, reoMeTpudeckas Mporpeccusi, OECKOHEYHO
yObIBaro1as reoMeTpuyecKast MIpOrpeccusi; yMEHHeE 3aJ1aBaTh
MOCJIeI0BATEIbHOCTH, B TOM YHCJIE C MOMOILIBIO PEKYPPEHTHBIX (hopmyi;
YMEHHME OIEPUPOBATh MMOHATHAMH: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCJa, MOJYJIb M apryMEeHT KOMIUIEKCHOro yucia, ¢gopma
3allUCH KOMIUIEKCHBIX 4YHced (reoMeTpuuecKasi, TPUTOHOMETpUYecKas u
anreOpandeckas); yYMETb NPOHM3BOIUTH apu(pMETHUYECKHE JACUCTBHUS C
KOMIUIEKCHBIMA ~ YWCJIaM{;  NPUBOAMTH  TPUMEPHl  HCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATh MOHATUAMHU: MaTpuua 2x2 u 33,
OTIpeICTUTENb MAaTPUILIbl, TEOMETPUYECKUI CMBICIT OTIPEAETUTENS




YMeHue onepupoBarh IOHATHSAMH: pPALMOHAIBHBIC, HPPALMOHAIIBHEIE,
[OKa3aTeabHble, CTENEHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPUUECKUE
YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBbI, YMEHHUE ONEPUPOBATH NOHITHIMMU:
TOXAECTBO, TOXAECTBEHHOE INpeoOpa3oBaHKUe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa ypaBHEHHH UM  HEPAaBEHCTB, PaBHOCWIBHOCTb YPAaBHECHMIA,
HEPABEHCTB U CUCTEM; YMEHHE PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IIOMOWIBIO PA3IMYHBIX IPUEMOB; pelIaTh YPaBHEHMs, HEPAaBEHCTBA U
CUCTEMBI C IMAPaMETPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUI pEeLIeHUs] MaTeMaTHMYeCKHUX 3a/Jad M 3aJad U3 pas3nyHbIX oOjactei
HayK{ U PEIbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKUIUSA, YETHOCTh  (DYHKIHH,
NEpUOANIHOCTD (I)YHKIII/II/I, OTrpaHNUYCHHOCTD q)YHKHI/II/I, MOHOTOHHOCTBH
GbyHKIMK, SKCTpeMyM (QYHKIMH, HauOoJblIee W HaMMEHbIIEEe 3HAUYCHUS
(GyHKIMM Ha TPOMEXKYTKE, HENpepbiBHAsS (DYHKIHS, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas W BTOpas MPOU3BOAHASA (YHKIMH, T€OMETPUUYECKUN U
¢buznueckuif  CMBICT  MPOU3BOJAHON, TMeEpBOOOpa3Has, oOmpeAeTEHHBIN
WHTErpal; yMEHHE HaxOIuUTh AacHUMNTOTHl Tpaduka (QyHKUUU; yMEHHE
BBIYUCIISITh TPOU3BOJHBIE CYyMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULUU
(GyHKIUH, HAXOIUTH YpaBHEHHE KacaTeabHOU K rpaduky GyHKIUU; yMEHUE
HaXOJUThb ITPOU3BOAHBIC J3JICMCHTAPHBIX (1)YHKIII/II71; YMCHHUEC HUCIIOJIB30BATh
MPOU3BOHYIO JUIS HCCIIENOBaHUS (YHKIWH, HAXOOUTh HAWUOONBIIME U
HauMEHbBIINE 3HA4YCHUS QYHKIMM; CTpPOUTh TpaduKU MHOTOUWIEHOB C
WCMOJIb30BAHUEM  anmapara MaTeMaTUYeCKOro  aHajau3a; [PUMEHSTH
MPOU3BOAHYIO JUIsI HAXOXKJICHUS HAWIYYILIEero PEUIEHUs B NPUKIAIHBIX, B
TOM YHCJE COLMAIbHO-d)KOHOMHYECKUX M (U3MUYECKUX 3a7adyax; HaXOAHThb
wiom@aau u o0bEMBI (UTYp C MOMOIIBI0 WHTErpana; MPUBOAUTH TPUMEPHI
MaTEeMaTHYeCKOr0 MOJEIMPOBAaHUS C TOMOIIbI0 AudQepeHInanbHbIX
YpaBHEHUU

VYMeHue onepupoBaTh MOHATUSAMH: Tpaduk QyHKIUHM, oOpaTHas (QyHKIMS,
KoMno3uuus (QyHKOMM, nuHeWHas QyHKOUSA, KBajpaTHuHass (yHKIMA,
pauMoHanbHas (YHKIMSA, CTeNeHHas (YHKIUSA, TPUTOHOMETpUYECKHE
¢byHKIMU, OOpaTHbIE TPUTOHOMETpHUYECKHe (YHKIMM, TOKa3aTelbHas |
norapu@muyueckass (QYHKIMH, YMEHUE CTPOUTh TpaduKu H3YyUCHHBIX
(GyHKIUH, BBINOMHATH MpeoOpa3oBaHus rpadukoB (QyHKIUHN, UCIOJIB30BAThH
rpaduKu 111 U3y4eHHs IPOLECCOB M 3aBUCUMOCTEH, MPHU pPEIIeHUH 3a/1ad U3
IPYyruX YYeOHBIX TPEAMETOBH 3alad W3 PEATbHOW JKWU3HHU; BBIPAXaTh
(dopMynaMy 3aBUCUMOCTH MEXIy BEITHYMHAMH; HCIOJIb30BaTh CBOMCTBA U
rpadukn GYHKIMH U1 pELIeHHsT ypaBHEHMH, HEpaBEHCTB U 3agady C
napameTpamu; H300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBa
peleHuii ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3aJaud pa3HbIX THUMOB (B TOM 4HCIE Ha
MPOIEHTHI, AOJM M YacTH, Ha JABIMXKEHHE, paboTy, CTOUMOCTh TOBapoOB H
yCIIyT, HaJOTH, 33Ja4d U3 OOJACTH YNPABJICHUS JTUYHBIMA M CEMEHHBIMHU
(uHaHCAMH); COCTAaBJIATH BBIPAKCHHS, YPABHEHUS, HEPAaBEHCTBA U HX
CUCTEMBI [0 YCJIOBHUIO 3aJadyd, HCCIEAOBATh IIOJIYYEHHOE pELICHUE W




OLIEHUBATh MPABIONOJO0OHOCTh PE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CHUTyallUM HA S3bIKE MAaTeMaTHKH; COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHUIO 33J1a4M, UCCIEN0BATH
MIOCTPOCHHBIE ~ MOJEJIM C  HCIOJb30BAaHHEM  ammapara  aiaredpsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHUSAMH: CpeiHee apupMEeTHYecKoe, MeauaHa,
HauOoJblllee U HAaUMEHBIIES 3HAUYCHHS, pa3Max, JUCIIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HaOOpa; yMEHHE H3BIIEKaTh, WHTEPIPETUPOBATH
nHOPMAIHIO, MPEJCTABICHHYIO B Ta0NHMIaX, Ha Iuarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEATbHBIX IPOIECCOB M SBICHUH; NPEICTABIATH
uHbOpMALMIO C TOMOUIbIO Ta0NMIl M JUarpaMM;  HCCIEIOBATh
CTaTUCTUYCCKUC JAaHHBIC, B TOM 4YHCJIIC C IMPHUMCHCHUCM rpa(bnqecxnx
MCTOOAOB U JJICKTPOHHBIX CPCACTB, I‘pa(bH‘-Ie(H(H ucciea0BaTb COBMECTHBIC
HAOJIIOACHNUS C IOMOIIBIO TUAarpaMM pacCeHBAaHUsS U IMHEHHOW PerpeccHu

YMeHue onepupoBaTh MOHIATUAMU: CIIyYalHBIN OINBIT U CIy4aiiHOE COOBITHE,
BEPOATHOCTh CIYYalHOIO COOBITUS; YMEHHUE BBIYHUCIATH BEPOSITHOCTH C
WCTIOJIb30BAaHUEM TPAPUUECKUX METOJIOB; TPUMEHITH (POPMYIIBI CIIOKEHUS U
YMHOXKEHUSI BEpPOSITHOCTEH, (OPMYITy TOJHOH BEPOSTHOCTH, (HOPMYITY
Beprymnu, xomOuHaTopHbie (akTel U (POPMYIIBI; OLIEHUBATh BEPOSITHOCTH
peanbHBIX  COOBITUH; yMEHHE OIepUpoBaTh IOHATUAMHU: CllydyaiiHas
BEIMYMHA, paCIpPEICIICHNE BEPOSTHOCTEH, MaTEMAaTHYECKOE OKUJaHUE,
JMCTIEpCHss U CTaHJApTHOE OTKJIOHEHHWE CIy4yailHOH BeNWYMHBI, (QYyHKIMU
pacmpeneiieHdss M IJIOTHOCTH — PAaBHOMEPHOIO,  ITOKA3aTEJIbHOIO U
HOPMAJIBHOTO PACIIPENCIICHUI; YMEHUE UCIIOJIb30BaTh CBOMCTBA U3YUYEHHBIX
pacupeneneHnid Uil peuieHus 3a4ad; 3HAKOMCTBO C IOHATHSMH: 3aKOH
OO0JIBIINX YHCEN, METOJIbl BEIOOPOYHBIX HCCIIEOBAHUM; yMEHUE NMPUBOANUTH
IpUMEpbl MPOSIBICHUST 3aKOHa OOJIBIIMX 4YHCEel B MNPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OIEpPUpPOBaTh MOHITUSIMHU: COUYETAHME,
NepeCcTaHOBKa, YMCIIO COYETaHHH, YMCIO MepecTaHoBOK; OuHOM HpioTOHA;
yMEHHUE MPUMEHATh KOMOMHATOPHbIE (DAKThl M PACCYXKACHUS IS PEeLICHUS
3aJa4; OLIEHUBaTb BEPOATHOCTH  pEAIbHBIX  COOBITHH;  COCTaBIAThH
BEPOSATHOCTHYIO MOJIEIIb U HHTEPIPETUPOBATH MIOJIYYCHHBIM PE3yIbTaT

YMeHne  omnepupoBaTh ~ NOHATHSMHU:  TOYKa, IpsAMas,  IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIUYMHA yIa, IUIOCKUHA yroJjl, IBYIPaHHBII
yroJl, TPEXTPaHHbIA YroJj, CKpELIMBAIOIIMECS MpsSMbIE, MMApaJIEIbHOCTh U
MEPIEHIUKYJIAPHOCTD NPSAMBIX U IUIOCKOCTEM, YTOJI MEXAY MPSIMBIMHU, yroJl
MEXIy MPSAMON U IIJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSAMM, PACCTOSHHUE OT
TOYKM JO IUIOCKOCTH, PACCTOSHHE MEXIY HPSIMBIMH, PACCTOSHHUE MEKIY
IJIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh IPU PEIICHUH 3a/1ad HW3yYEHHBIE
(akTbl U TeopeMbl MJIAHUMETPUHU; YMEHHE OIICHUBATh pa3Mepbl O0OBEKTOB
OKPYJKalOIlIET0 MUpPa; CTPOUTh MaTeMaTH4YECKHE MOJEIM C IOMOIIBIO
F€OMETPUUYECKUX TIOHATUH W BEJIMYMH, pElIaThb CBSI3aHHbIE C HHUMU
MIPaKTUYECKHE 3a1a4
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YMeHue ornepupoBaTh MOHATHAMH: IUIOMAns (GUTYypbl, 00BEM (UTYDHI,
MHOTOTPaHHHK, IPAaBUIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHUKA, KYO,
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napajiesienunes, npusMa, nupamuiaa, Gurypa U MOBEPXHOCTh BpAlCHUS,
UWIMHIP, KOHYC, map, cdepa, riomanb cdepbl, IUIOMIAAbL MOBEPXHOCTH
MUpaMHIbl, MPU3MBI, KOHYyCa, HWIMHIpa, 00bEM KybOa, MPsIMOYTOJIBHOIO
napajuiefienuneaa, MNUpPaMHUAbl, TPU3MBL, LWIMHIpPa, KOHYyca, Ilapa,
pa3BEpTKa MOBEPXHOCTH, CEYEHHUSI KOHYCAa M IWIMHJpPA, MapajliebHbIe OCH
WM OCHOBAHMIO, CEUEHHE 1I1apa, IUIOCKOCTh, Kacaromasics chepsl, HITHHIPA,
KOHyCa; yMEHHE CTPOMTh CEYEHHE MHOTOTpaHHHMKA, M300paxkaTh
MHOTOTPaHHHUKH, (UTYphl M MOBEPXHOCTH BpAILEHUs, UX CEYCHHUS, B TOM
YHCJIe C TOMOILBIO 3JEKTPOHHBIX CPEICTB; YMEHHE IPHUMEHSATh CBOMCTBA
TreOMETPUUECKUX (UTYp, CAMOCTOSATENHLHO (OPMYIHPOBATH ONPEACICHUS
u3y4yaeMbIX (uryp, BBIIBUraTh THUIIOTE3bl O CBOWCTBAX M IMPU3HAKAX
reoMeTpuuYecKux (Quryp, OOOCHOBBIBATHUIM OIMPOBEPraTh UX; YMEHHE
MPOBOANTH Kiaccuukaiuio ¢GUryp mo pa3audHbIM MpPU3HAKAM, BBITOJIHATH
HE0OXOIMMBIE JIOTIOJIHUTEIbHBIE TTOCTPOCHUS

YMeHnue onepupoBaTh ~ NOHSTHUSIMH:  JBHKEHHE B  MPOCTPAHCTBE,
napajuieNIbHbId MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpPOT, mpeoOpa3oBaHue TMOA00USA, TMOAOOHBIE (QUIYpBI; yYMEHHE
pacro3HaBaTh paBHbIC U IOJ0OHBIC (UTYpPHI, B TOM 4YHCIE B HPUPOJE,
HCKYCCTBE, apXUTEKType; MCIOJIh30BATh ICOMETPUYCCKUE OTHOIICHUS TPU
pelieHnr 3a7ad4; HaXOJWTh TEOMETPUYCCKUE BEIWYHMHBI (JUIMHA, YTOJ,
II0MIa/Ib, 00BEM) TIPU PENICHUH 33724 U3 JPYTUX YICOHBIX MPEAMETOB H U3
pEATbHON JKHW3HH, YMEHHE BBIYHCIISATH TE€OMETPUUCCKUEC BEIIMYMHBI (JITTMHA,
yroi, IUIOMAab, O0BEM, IUIOMIAh IMOBEPXHOCTH), WCIOJIB3YS H3yYCHHBIC
¢bopMynbl U METOIBI, B TOM 4YHCIIE: TUIOIIAAh MMOBEPXHOCTH MHUPAMUIBI,
MpU3MbI, KOHyca, IWIMHIpa, IUomaab chepsl; 00bEM  Kyda,
MPSMOYTOJIBHOTO  Mapajiielenunena, MOUPaMHUIbl, TPU3MbI, LUIUHPA,
KOHYca, I1apa; yMEHHEe HaXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX QUTYD

YMeHHe omnepupoBarh MOHATHAMH: IPSIMOYIOJIBHAS CHCTEMa KOOpJAWHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
NPOU3BEJCHNE BEKTOpa Ha YHCIO, pa3joXKeHHWe BeKkTopa Mo 0Oasucy,
CKAIIPHOE IPOU3BENCHHUE, BEKTOPHOE MPOU3BEACHHUE, YOl MEXKIY
BEKTOPAaMH; YMEHHUE UCIIOJIb30BAaTh BEKTOPHBIM U KOOPAWHATHBIA METOH UL
pellIeHrs reOMeTPUUECKUX 3aad U 3a7au APYrux y4eOHbIX IPEeIMETOB

YMeHue BbIOMpaATh MOIXOAAIINN METOJ Ul PEIIeHUs 3a/auM; NOHUMaHHE
3HaYMMOCTH MAaTEeMAaTUKU B M3YyYEHUU TMPHPOTHBIX M OOIECTBEHHBIX
IIPOLIECCOB U  SBJICHWM; YyMEHUE pacClO3HaBaTb IPOSBICHUE 3aKOHOB
MAaT€MaTUKUd B UCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI MATEMATHYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKH

MNEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMBIX HA EI'3 110

MATEMATUKE
Kon [IpoBepsieMblil AIEMEHT COJEPHKAHUS
1 Yucna ¥ BEIYUCICHUS
1.1 HarypanbsHble 1 nenbie yucna. [Ipu3Haku 1eIMMOCTH LETbIX YHCel
1.2 Panmonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOIICHTHI,




OeCKOHEUHbIE TIEPUOTUIECKUE IPOOH

Apudmernueckuii KOpeHb HATypajbHOM creneHd. JleWcTBUS ¢ apuMETHUECKUMHU

1.3 KOPHSIMU HAaTypaJibHOM CTENIEHU
L4 Cremnenb ¢ nenbiM nokaszarenem. CTeneHb C palMOHANIbHBIM MoKaszareneM. CBoiicTBa
' CTEIEeHH
L5 CuHyCc, KOCMHYC M TaHTE€HC YHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTeHC YHCIOBOT0 apryMeHTa
1.6 | Jlorapudm uncna. JlecsTHUHBIC U HATYypaJbHBIE JIOTAPU(MBI
JeiictButenpuble uncia. Apudmernyeckue onepanuu ¢ JIeHCTBUTEIBHBIMU YHCIAMHU.
1.7 | IlpubnukéHHble BBIYMCIEHUS, IIpaBWIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUI
1.8 | IIpeobpazoBaHue BhIpaKEHUN
1.9 | KommiekcHble yucnia
2 YpaBHEHHUs U HEPABEHCTBA
2.1 | Iensie u 1poOHO-pAIIMOHATILHBIE YPABHEHUS
2.2 | HppaumonanbHble ypaBHEHHS
2.3 | Tpuronomerpuieckre ypaBHEHUS
2.4 | TlokazatenbHble U JorapuGMUUECKUE yPaBHEHUS
2.5 | Uemnsie u npoOHO-paliMOHATBLHBIE HEPABEHCTBA
2.6 | HppaumoHaibHble HEPAaBEHCTBA
2.7 | TlokazaTtenbHbIe U JorapuMUUECKHE HEPABEHCTBA
2.8 | Tpuronomerpuueckue HepaBeHCTBA
2.9 | Cucrtemsbl U COBOKYTHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 | VYpaBHeHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuua cuctemsl TMHEUHBIX ypaBHEHUN. OnpenennTenb MaTpULbl
3 @yHKIMH U TpaduKu
31 OyHkuus, cnocodbl 3amaHus (ynkuumu. [paduk ¢yHknun. BsaumHo oOpaTHbIE
' dbyakuun. Yérabie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKINN
OOGnacte ompeneneHuss W MHOXKECTBO 3HaueHWd GyHKiuu. Hynmum ¢yHKIum.
39 [TpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Makcumymbl ¥ MUHUMYMBI (hyHKIIHH. Hanbombiee n HanmMeHblee 3HadueHne QyHKITNN
Ha MPOMEXYTKE
33 Crenennass QyHKIHS C HaTypaJbHBIM U LIEJBbIM MOKa3zateneM. E€ cBoiicTBan rpaduk.
' CaoticTBa U rpad UK KOpHSI 11-OU CTETICHH
3.4 | Tpuronomerpudeckue QpyHKIINU, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINU, KX CBOWCTBA U TpauKu
36 Touku pa3peiBa. AcuMnToTH rpadukoB ¢pyHKIU. CBOMCTBAa (PYHKIIHIA, HETPEPHIBHBIX
' Ha OTpEe3Ke
3.7 ITocnenoBaTebHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reomerpuieckas nmporpeccuu. ®opmyia CiI0KHBIX MPOIEHTOB




Hauvana MaTeMaTnuecKkoro aHajimsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKIHNA
[IpumeHeHre mNPOU3BOAHON K HCCIEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 | okctpemymbl. HaxoxneHue HamOOIbIIEro M HAaUMEHBIIETO 3HAa4YeHHs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoO»xecTBa U JIOTUKa
5.1 MHOecTBO, Onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 | BeposTHOCTH
6.3 | KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | llpsAmble U MIOCKOCTU B IPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4 | Tena u NoOBEpXHOCTH BpalllEHUS
7.5 | KoopauHaThl U BEKTOPBI
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