PABOYAS ITIPOI'PAMMA

yueOHOoro npeamera «BeposiTHOCTb U CTATHCTHKA»

J1st oOydaromuxest 10-11 kmaccon



INOACHUTEJIbBHAS 3AIINCKA

Pabouas nmporpamma ydueGHOTO Kypca «BeposTHOCTh M CTaTHUCTHKa» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kiaccoB paspabotana Ha ocHOBe DenepasbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa CpeAHEero olIero oOpa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPEABABISEMBIX K MaTeMaTH4YEeCKOMY OOpa30BaHUIO, W TPATUIHMNA POCCHUICKOTO
oOpa3zoBanus. Peanmuzanust mporpaMMbl 00€CIIEYMBAET OBJIAJCHUE KIFOYEBBIMH KOMIIETCHIIUSMH,
COCTaBISIIOLIMMHU OCHOBY [UISl CaMOpa3BUTHS W HENPEPBIBHOIO 00pa3oBaHUSs, IEIIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATEILHOTO PAa3BUTHS IMYHOCTH 00YYaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHblil Kypc «BeposTHOCTh U CTAaTHCTHKa» 0a30BOr0 YPOBHS SIBISIETCS MPOJOJIKEHHEM U
pa3sBUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS OCHOBHOW mKosbel. Kypc
npeaHasHaueH it (GOPMHUPOBAHHS Yy OOYYAIONIUXCS CTATUCTHUECKOW KYIbTYpPHl M IOHHUMAHUS
pOJIM TEOPUU BEPOATHOCTEM KaK MaTeMaTHYECKOr0 WHCTPYMEHTa JUIsl W3y4YeHUs CIy4alHbIX
cOOBITHIA, BeMYHH U TporieccoB. [Ipu nzydenun kypca o0oramaroTcs MpeICTaBICHHs yYalIuxcs O
METOJIaX MCCJEI0BaHUSI M3MEHYUMBOTO MHUPA, Pa3BUBAETCS NMOHMMAHHWE 3HAYUMOCTU U OOILIHOCTHU
MaTE€MaTU4YeCKNX METOJOB IO3HAaHUSA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PECHHUS.

CogaeprxaHue Kypca HalpaBJIeHO HA 3aKPEIICHUE 3HAaHUH, TOJIyYeHHBIX [IPU U3YYEHUU Kypca
OCHOBHOM ILIKOJIBI ¥ HA Pa3BUTHUE NPEICTABICHUN O CIy4alHBIX BEIMYMHAX U B3aUMOCBA3IX MEKIY
HUMU Ha BaKHBIX IPUMEpax, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILEr0 MUPA.

B cooTBeTcTBUU C yKa3aHHBIMHU IIENIIMU B CTPYKType y4deOHOro kypca «BeposiTHOCTH u
CTaTHCTHUKA» CpelHeH IIKOJbl Ha 0a30BOM YypPOBHE BBIJAEICHBI CJEIYIONIME OCHOBHBIC
cofepxarenbHble TUHUM: «CiydaiiHble COOBITHS M BEPOATHOCTHY, «CilyyailHble BETUUUHBI U 3aKOH
OOJIBIITUX YHUCEI.

Baxnyto d4acTh Kypca 3aHUMaeT H3y4eHHE T'€OMETPUYECKOro M OMHOMMAJIBLHOTO
pacnpeneieHui ¥ 3HaKOMCTBO € UX HENPEPHIBHBIMU aHAJIOraMy — IOKa3aTeJIbHBIM U HOPMAJIbHBIM
pacipeneneHUusIMH.

Copnepxanne nuHuUM «CiydaiiHble COOBITUS M BEPOSTHOCTU» CIYKUT OCHOBOM JJis
(dbopMHUpPOBaHMS TIPEICTABICHUM O PACIPEACIICHUN BEPOSITHOCTEH MEXy 3HAUCHUSMH CITyJailHBIX
BEJIMYMH, a TAKXKE 3Ta JIMHUSA HeoO0XoaAMMa Kak 0a3a A M3Y4YeHHUs 3aKOHA OOJBIIMX YHCEN —
(GyHIaMEHTAlbHOTO  3aKOHa, JCWCTBYIOLIEr0 B MNpUpPOJe U  OOIIECTBE U  HMMEIOLIEro
MaTeMaThyeckyro gopmanuszanuio. Cam 3aK0H OOJIBIINX YUCEN MPEIaracTcsi B 03HaKOMUTEIbHON
¢dbopMe ¢ MUHMMAaJIbHBIM HCITOJIb30BAHUEM MaTEMaTHYECKOTo opMann3ma.

TeMbl, CBA3aHHBIE C HEMPEPBHIBHBIMHU CIYyYalHBIMU BEJIMYMHAMHU, AKUEHTUPYIOT BHHUMaHUE
IIKOJBHUKOB Ha ONMCAaHUM U U3YYEHUH CIyYalHbBIX SBJICHHUH C MOMOIIBIO HEMTPEPHIBHBIX (YHKIIUH.
OCHOBHOE BHUMaHHE YJENSETCS MOKA3aTeIbHOMY M HOPMAJIbHOMY PACIPEACICHUSAM, MPU 3TOM
npeJrnoiaraeTcsd O3HAKOMHUTENIbHOE H3y4YeHHe Marepuaia 0e3 J10Ka3aTelbCTB IMPUMEHSIEMBIX
(axToB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha HN3YUCHUC KYpcCa ((BepOHTHOCTL U CTaTUCTHKa» Ha 0a30BOM YPOBHEC OTBOAUTCH 1 gac B
HCACIIO B TCUCHUEC KAXXJ0I'0 IrojJa OGy‘-ICHI/I}I, BCero 68 y‘{e6HBIX qacCoB.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KUIIACC

[IpencraBieHne AaHHBIX C TOMOIIBIO Tabmui u auarpamMm. CpenHee apudmMerudeckoe,
MenuaHa, HanOoJpIllee M HaMMEHbIIIee 3HAaYCHHUs, pa3Max, AUCIEPCUsl U CTAaHIAPTHOE OTKIOHEHUE
YHCIIOBBIX HAOOPOB.

CrnyualiHple SKCIEpUMEHTHI (OMBITBI) U CIy4yalHBIE COOBITUS. DJIEMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH citydalilHOTO CcOOBITHUS. BINM30CTh YacTOTBI W BEPOATHOCTH COOBITHH.
CrnyuaiiHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposITHOCTH cOOBITUI B
OTIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.

Onepanuu HaJI COOBITUSIMU: TepeceueHue, OOBEAMHEHHE, MPOTUBOIOJIOXKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyia Cl0KeHUsI BEPOATHOCTEMN.

VYcnoBHas BEPOSATHOCTb. Y MHOKEHHME BEPOSATHOCTEH. J[epeBO Ciy4yallHOTO SKCIIEpUMEHTA.
®dopmyna noJHOU BepoITHOCTH. HezaBucumMbie COOBITHSI.

Kombunaropuoe mpasBmio ymHoxkeHus. [lepectranoBku u ¢akropuan. Yucio coueTaHwuid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbili crmyuyaiiHbI ONBIT (MCMBITaHHE), yCeX M Heydauda. He3aBUCHMBIE HCIIBITAHUS.
Cepus HE3aBUCUMBIX UCHBITAaHUH /10 epBoro ycnexa. Cepust HE3aBUCUMBIX UCTIbITaHUHN bepHyiu.

CnyuaitHass BenuumHa. Pacnpenenenue BeposiTHOCTe. Juarpamma  pacrpenencHusl.
[Tpumepsl pacnpezesneHuii, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

11 KUIIACC

YucnoBble XapaKTEPUCTUKU CIy4ailHBIX BEJIMYMH: MAaTEMATUYECKOE OKUAAHUE, TUCIIEPCUS U
CTaHJapTHOE OTKJIOHEHHE. [IprMeprl MpUMEHEHHsS] MAaTEMaTHYECKOrO OKMJAHUSA, B TOM YHCIE B
3ajauax M3 MOBCEIHEBHOM >KM3HU. MaremaTudyeckoe OXHJaHue OMHApHOM CIyyailHON BETMYMHBI.
Maremaruueckoe OXKHNJaHHUEC CYMMBI cnyqaﬁme BeJIMUMH. MaTteMaTniueckoe OXUJaHue u
JUCTIEPCUsl TEOMETPUYECKOTO U OMHOMMAIIBHOTO paclpeesieHuH.

3akoH OONBIIMX YMCENT M €ro pojb B Hayke, mpuponae U obmectBe. BoiOOpouHbli MeTOn
HCCIIEI0BAHUN.

[TpyMepel HENpPEPBIBHBIX CIIy4alHbIX BeIWYMH. [IoHATHE O IUIOTHOCTH pacHpeleicHHUs.
3aa4u, IPUBOIALINE K HOPMAJILHOMY pacnpenencHuto. [IouaTue o HopMaabHOM paclpeneacHUH.



IINTAHUPYEMBIE PE3YJIbTATDBI

JUYHOCTHBIE PE3YJBbTATHBI

JIngHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpeamera «MaTemaTHKay
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTanue:

Cc()OPMUPOBAHHOCTBIO ~ TPAKIAHCKOM MO3WUIUM  OOydYaroIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCHUHCKOrO OOIIECTBA, MPEJACTABICHUEM O MAaTEeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIEHUW, TPOUEAYp TPakTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COIHAIBLHBIMH WHCTHTYTAMH B
COOTBETCTBUU C UX PYHKIMSIMHU U HA3HAYCHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCHICKOMN T'PKIAHCKOW MJACHTHYHOCTH, YBAXKEHUS K IMPOILIOMY U
HACTOAILLIEMY POCCHMCKOW MAaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHMKEHHSM POCCHUCKHX
MAaTeMaTUKOB M POCCHICKOW MAaTEMaTUYE€CKOM WIKOJbI, K MCIOJIb30BAHUIO 3THUX JOCTUKECHHU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUMEM  JIYXOBHBIX IIEHHOCTEH PpOCCHUHCKOrO0  Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, STUYECKOrO IOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKHUM IMPUMEHEHHUEM
JOCTH>KCHUI HAYKH U JACSITEIBHOCTbIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYMBOTO OyIyIIEro.

cTeTHUYECKOE BOCIUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYAsl ICTETUKY MAaTEMaTUYE€CKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEHICHW, PACCYX IACHUI; BOCIPUUMYHMBOCTHIO K MaTEMaTHYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA.

Pusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHS IPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEpECcax 3J0pOBOTO
u 0e3ornacHoro oOpas3a >XW3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO (370pPOBOE
nuTaHue, cOATAHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryisipHas (pusudeckas aKTHBHOCTB);
(bU3UYECKOTO COBEPILICHCTBOBAHUS, PHU 3aHATHUSIX CIOPTUBHO-03/I0POBUTENBHON 1€ATEIHHOCTHIO.

TpyxoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM IIEHHOCTH TPYAOTIOOUS;, HMHTEPECOM K Pa3JIMUYHBIM
chepam mpodecCHOHATBHONU NEATENbHOCTH, CBS3aHHBIM C MAaTeMaTUKONW W e€ MPHIOKEHUSMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BhIOOp Oymyimied mpodeccuu M peann3oBbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUJIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OO0pa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEUICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAaIIPaBICHHOCTH.

IKo0J0rHYecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTMUECKOW KYJIbTYpPhl, TMOHWMAHUEM BIHUSHUS COIHATBHO-
PKOHOMHYECKUX TMPOIECCOB HAa COCTOSHHE TPUPOTHON M COIHAIBHOW CpEIbl, OCO3HAHHUEM
II00aTFHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM; OpUeHTAIluel Ha MTPUMEHEHNE MaTeMaTHIeCKIX
3HAHWUM JJIs peUIeHHs 3a/1a4 B 00J1acTU OKpPYKAOIIEH cpefbl, IIIaHUPOBAHUS TTOCTYIIKOB U OLIEHKH
WX BO3MOYKHBIX TTOCIICJICTBUM JIJIsl OKPYKAIOIIEH CPEeJIbI.

ILleHHOCTH HAYYHOTO0 MO3HAHUA:

c(OPMUPOBAHHOCTHIO ~ MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKU, MOHMMAaHUEM MaTeMaTHYeCKOW HayKu Kak cgepbl
YEJIOBEUECKOW JEeATETHHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYUMOCTH ISl Pa3BUTHS IHUBUIM3AIINU;
OBJIQJICHUEM SI3bIKOM MAaT€MaTUKM M MAaTEMATHYECKOW KYJIbTYpPOil KaK CPeACTBOM IMO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISITh MPOEKTHYIO U UCCIEA0BATEIbCKYIO NEATEIbHOCTh HHAUBUIYAILHO U B
rpyIIe.



METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHble pe3yabTaThl OCBOCHHS MPOTrpamMMbl ydeOHoro mpeamera «MaTemaTtukay
XapaKTepU3yIOTCS ~ OBJAJCHHEM  YHHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU oelicmeusmu,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCANbHbIMU — pe2VIamuUGHbIMU
oelicmeusmu.

1) Vhusepcanvhvie nosnasamenvhvle Ociicmaus, obecneuusaiom Gopmuposanue O0a306bix
KOCHUMUBHBIX NPOYEcco8 0Oyuaruuxcsa (oceoenue Memooo8 NO3ZHAHUSA OKPYHCAoWe20 Mupa;
npuUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jloruyeckue 1eicTBUA:

® BBIBISTH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MaTEMaTHUYECKUX OOBEKTOB,
MOHSITHI, OTHONIICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH OINPEACICHUS TMOHSATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMKA, OCHOBAHUS I 0000IICHUS U
CpPaBHEHHUSI, KpUTEPUU ITPOBOJAUMOIO aHAIIN34;

® BOCIPHUHHMATH, (HOPMYJIHPOBATh W MPEOOPA3OBBHIBATH CYKICHUS: YTBEPAUTCIbHBIC U
OTpUlaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBIABIATH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOPEUUs B (akKTax,
JTaHHBIX, HAOMIOACHUSX M YTBEPKICHUAX; NpearaTb KPUTEPUU IS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JleNaTh BBIBOJBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX U WHAYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSATEIBHO OKA3aTEIbCTBA MaTEMATHUECKUX YTBEPKICHUM (IpsIMbIe U
OT TIPOTUBHOTO), BBICTPAWBATh apTyMEHTAIIUIO, TPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BbIOMpaTh CHocoO pelieHuss y4yeOHOM 3ajauu (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
peleHus, BeIOMpaTh Hambojee MOAXOMAINN ¢ y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eicTBUSA:

® ICIIOJIB30BATh BOIIPOCHI KAaK MCCIIEI0BATENbCKII HHCTPYMEHT MO3HaHUs; GOpMYyIHPOBATh
BOTIPOCHI, UKCHUPYIOINTUE MPOTHBOPEYNE, MPOOIeMy, yCTaHABINBATH HCKOMOE H JaHHOE,
(bopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

® TMPOBOJUTH CAMOCTOSITCIbHO CIUIAHUPOBAHHBIA JKCIICPUMEHT, HCCICJAOBAaHUE TIO
YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYecKoro oOBbEeKTa, SBJIEHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

®  CaMOCTOATENEHO (OPMYITHPOBATH OOOOIIEHUS U BBIBOJIBI IO Pe3yJIbTaTaM IPOBEIEHHOTO
HAOIO/IEHUs, HUCCIICJIOBAHUS, OIEHUBATh JOCTOBEPHOCTH TOJYYCHHBIX PE3YyIbTaTOB,
BBIBOZOB M 0000IIEHNI;

® MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCA, & TAKIKE BBIIBUTATH MPEATIOIOKESHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ undopmaumeii:

®  BBIABIATH JeUIUTHI HHPOPMAITUH, JTAHHBIX, HEOOXOIUMBIX JUISI OTBETa HAa BOMPOC U IS
peIICHUS 33]1a9H;

e BBIOMpaTh WHMOPMANMIO W3 WCTOYHWKOB PA3IMYHBIX THIIOB, aHAJM3HPOBATh,
CUCTEeMAaTH3UPOBAaTh W WHTEPIPETHPOBATh HHPOPMAIMIO PA3TMYHBIX BUIOB M (POpM
MPEICTaBICHHUS,

® CTPYKTYypHpOBaTh HWHQPOpPMAIMIO, TMPEJACTABIATH ©€ B  pasiudHbIX  (dopMax,
WITIOCTPUPOBATh IpadUuecKy;

® OIEHUBaTh HAA&KHOCT, HMHPOPMAIMM 1O CaAMOCTOSITENIBHO  CPOPMYTHUPOBAHHBIM
KPUTEPHUSIM.



2) VHnusepcanvHvle KOMMyHUKamueHnvle Oeticmeus, 00ecnedusarom chopmuposanHocns
COYUANBHBIX HABLIKO8 00YYAIOUUXCS.
Oomenmne:

BOCIIPUHHUMATb U (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUSMHU W LCIIAMH
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHUS B YCTHBIX U
NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELICHHs 3a/1a4d, KOMMEHTHUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0Ji¢ OOCY)XICHHUS 33JaBaTh BOIPOCHI IO CYLIECTBY OOCYKAaeMOI TEMbI, TPOOIIEMBI,
pemaeMOI‘/'I 3aa4yu, BbICKA3bIBATh MACHU, HALICJICHHLIC HA IMOUCK PCHICHUSA, COIMOCTABJIATH
CBOU CYXKJCHHS C CY)KICHUSAMH JPYIHX YYAaCTHUKOB JHajiora, OOHAPYKHUBATh pa3iniue U
CXOJICTBO TIO3UIUI; B KOPPEKTHOH (opme GOpMYyIHpPOBAaTh pPAa3HOITIACHS, CBOH
BO3PaKCHHUS;

MNpEACTaBJIAThL PC3YJIbTAaTbl PCHICHUA 3adavu, SKCIICPpUMCHTA, HCCICIAOBAHUS, ITPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh ()OPMAT BBICTYIUICHHS C Y4ETOM 3a7ad IPE3CHTAlUU |
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunuecTBo:

MOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYaTbHOU PabOTHI MPU
pelieHnn y4eOHBIX 3a]a4;, MPUHUMATH IeJIb COBMECTHOH JEATSIBHOCTH, TUIAHUPOBATH
OpraHu3allii0 COBMECTHOW palboThl, pacHpeAcisTh BUABI pPadOT, JOrOBapHBATHCS,
00CYX/1aTh MPOIIECC U PE3YJIbTAT pabOThI; 0000IATH MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCykIeHus, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBD» ¥ UHBIC); BHITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JICUCTBHS C
JIPYTHMH WICHAMH KOMaHJbl; OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOMIUI MPOIYKT TIO
KpUTEpUsM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pezynsmuensie Oeticmeus, obecneuusaiom Gopmuposanue CMvlCIO8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:

COCTaBJIATh IUJIaH, AJITOPUTM pEIIeHUs 3aJaud, BBIOMpPATh CIOCOO pEIIeHHS C Y4ETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTUPOBATh
BapUaHThI pelIeHuH ¢ yuéTOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMH MIO3HABATENIbHON peduIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI
U MBICIUTENBHBIX IPOLECCOB, HUX PEe3ylbTaTOB; BIAJAETh CIOCO0aAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U pe3yJIbTaTa PEHICHNsI MaTeMaTHUECKON 3ajauy;

NpeBUIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IpPU PEIIEHUHU 337a4d, BHOCUTH
KOPPEKTHBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yiabTaTa IEeId U YCIOBUSAM, OOBSACHATH PUYHHBI
JOCTMOKEHUS WM HEIOCTHKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC
Yurtatk U CTPOUTH TAOIUIBI U AUATPAMMBI.
OnepupoBaTh MOHATUSAMU: Cpe/lHEE apuUpMETHUECKOe, MeIaHa, Haubosblliee, HauMeHbIlee
3Ha4YCHUE, pa3MaX MAacCHUBA YUCIIOBBIX JaHHBIX.
OnepupoBaTh MOHATUSAMH: CIYYallHBIA HKCHEPUMEHT (OMBIT) M ClOy4ailHOe cOObITHE,
9JIEMEHTAPHOE COOBITHE (2JIEMEHTApHBI HMCXO[) CIy4allHOIO OIbITA; HAXOJUTh BEPOSTHOCTH B



OMBITaX C PABHOBO3MOXHBIMH CIIy4allHBIMM COOBITHSMM, HAaXOAWTb U CPaBHMBATH BEPOATHOCTHU
COOBITHI B U3YYEHHBIX CIYYalHBIX 3KCIIEPUMEHTAX.

Haxomute u dopMynupoBaTh COOBITHS: IepeceyeHHe M OOBEAMHEHHE NaHHBIX COOBITHIA,
COOBITHE, TPOTUBONOJIIOKHOE JIaHHOMY COOBITHIO; IIOJb30BAaThbCA JuarpaMmMamu Oiiepa |
(bopMyIol croxkeHHs BEpOATHOCTEH MPU PELIECHNH 3a/1a4.

OnepupoBaTh NOHATHSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBHUCHMBIC COOBITHS;, HaXOIUTh
BEPOSITHOCTH C IIOMOILBIO IIPaBUjIa YMHOXKEHUS, C IIOMOLIBIO IEPEBA CIIyYalHOTO OIIBITA.

[TpruMeHsATh KOMOMHATOPHOE NPABUIIO YMHOXKEHUS TP PEIICHUH 3a]1au.

OnepupoBaTb MOHATHAMU: UCIIBITAHNE, HE3aBUCUMBbIE MCIIBITAHMS, CEPUS UCIBITAHUH, yCIIEX
U HeyAaya, HaXOJIUTh BEPOSTHOCTU COOBITUH B CEpUU HE3aBUCHUMBIX HCIBITAHHHA 10 TIEPBOTO
ycIexa; HaXOAUTh BEPOSITHOCTH COOBITUI B CEpuU UCHbITaHUI bepryiu.

OnepupoBaTh NOHATHAMM: CIIy4aiiHas BEIMUYMHA, PACIIPEACICHUE BEPOATHOCTEN, AMarpaMma
pacnpeneseHusl.

11 KJIACC

CpaBHUBaTh BEpPOSTHOCTH 3HAYCHHM CIIydallHOM BEIMYMHBI MO PACIPENEICHUIO WIH C
MOMOIIIBIO TUATPAMM.

OnepupoBaTh TMOHSATHEM MaTEeMaTHYECKOTO OXMUIAHUS, TPUBOJIUTH MPUMEPHI, Kak
MPUMEHSETCA MaTeMaTH4YeCKOEe OXKUJAHWE CIy4YalHOW BEJIMYMHBI HAXOJUTh MaTEeMaTUYeCKOe
OKHJaHUE 10 JAHHOMY PaclpeeTeHUIO.

HmeTh npecTaBieHne 0 3aKOHe OOBIINX YHUCE.

HNmets npeacTaBieHue 0 HOPMAIBHOM PacpeiesICHUH.



TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/nt HaumeHoBaHue pa3jiesioB U TeM Kontpopuse  TpakTiueckue (undposbie)
NMPOrpaMmblI Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 [IpencraBieHue JaHHBIX U OMUCATEIbHAS 4 bu6mmoreka [IOK
CTAaTHCTHKA https://m.edsoo.ru/e0b7b0f1
Crny4aiiHbIe OTIBITHI U CITy4aiiHbIE COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMHU 3 1 ﬁ;/'[ﬁgl;l/(r);eelcciasg)ol’ﬁleOb?bO f1
3JIEMEHTAPHBIMU UCXOJAMU PE-EM. '
3 Orneparuu HaJy COOBITUSIMU, CIIOKEHUE 3 bubnuorexa [JOK
BEPOSTHOCTEM https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSTHOCTb, IEPEBO Butmorexa LIOK
4 CIIy9aifHOTO OIBITa, (DOpPMYIIa MOJTHOM 6 https://m.edsoo.ru/e0b7bOfL
BEPOSTHOCTH M HE3aBUCUMOCTh COOBITUI — '
bubnnoreka [JOK
> DUIEMEHTbI KOMOHHATOPHICH 4 tipsim edso0.nE0b7bORL
. bubmuorexa [JOK
6 Cepuu nocrienoBaTeNbHBIX UCITBITAHUN 3 1 https://m.edsoo.ru/e0b7b0fL
. bubnuotexa [JOK
7 CrnyualiHble BEJIMUMHBI U pacripeieseHUs 6 https://m.eds00.ru/e0b7b0f1
8 O06o01IeHre u cucTeMaTu3alus 3HaHu| 5 2 ﬁgggl;llﬁeeﬁlscl)lo()rllf/wb?bo f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P Kounrpoabusie IIpakTuueckue (witcpp )
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 MareMatnueckoe 0KMIaHHUE CIy4aliHON 4 bubmumoreka [IOK
BEJTMYMHBI https://m.edsoo.ru/5fbc5dcl
Jlucniepcus ¥ CTaHAAPTHOE OTKJIOHEHUE bubmumorexa [IOK
2 . 4 1
CIy4ailHOW BETMUMHBI https://m.edsoo.ru/5fbc5dcl
3 3aKoH OOJNBIINX YHCET 3 1 bubmmorexa LIOK
https://m.edsoo.ru/5fbc5dcl
HenpepsiBHBIE CiydaliHbIE BEITMYHHBI bubnnorexa [HOK
4 2
(pacmpenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
) H 2 1
OPMAIHOT PacpEACIICHI https://m.edsoo.ru/5fbc5dcl
5 IToBTOpEeHME, 0000IIEHNE U 19 9 bu6mmoreka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIE Pe3yJILTATbl 0CBOEHHS OCHOBHOI
pesyabraTa 00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBanus
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBarh  MOHATUSMHU:  cpeaHee — apudmMeTudyeckoe,  MeauaHa,
HauOoJbIIIee, HANMEHbIIIEE 3HAYCHHE, Pa3MaX MAaCCHBA YMCIIOBBIX JAaHHBIX
OnepupoBaTh MOHATUSAMU: CIyYalHBIM 3KCIEPUMEHT (OMBIT) U Cily4ailHOe
coOBITHE, DJIEMEHTapHOE COOBITHE (dJIIEMEHTApHBIA MCXOd) CIy4aHOTO
6.3 OIBITa; HAXOJIUTh BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXHBIMH
CIIy4aiiHBIMU COOBITHSIMH, HAXOAUTh U CPAaBHUBATH BEPOSTHOCTU COOBITHII B
W3YYCHHBIX CITYYalHBIX SKCIICPUMEHTAX
Haxomute u ¢dopmynupoBaTth cOOBITHSA: IepecedeHne W 0O0beInHEHHE
6.4 JTAHHBIX COOBITUH, COOBITHE, TPOTHUBOIOIOXKHOE HAHHOMY COOBITHIO;
10JIb30BAThCA AUAarpaMMaMu Jisiepa U GOpMyJIOi CIOKEHHSI BEPOSITHOCTEN
P pEIICHUH 3a]1a4
OnepupoBarh MOHATUSMU: YCIOBHASI BEPOSTHOCTh, HE3aBUCUMBIC COOBITHS;
6.5 HaXOJUTh BEPOATHOCTH C IOMOIIBIO MpaBUa YMHOXKEHHS, C IOMOIIBIO
JIEpEBA CIIYYalHOIO OIbITA
6.6 [TpuMeHITh KOMOMHATOPHOE MIPABKIIO YMHOXKEHUS TIPH PEIICHUH 3a1a4
OnepupoBarh TOHATHUSIMHU: HCIBITAHUE, HE3aBUCUMBIC WCIIBITAHUS, CEpUs
6.7 WCIIBITAHUHN, yClleX U Heylaua; HaXoUTb BEPOATHOCTH COOBITHI B cepUU
HE3aBHCHMBIX HCIBITAHUH 0 IEpPBOTO ycClexa, HAXOAWTh BEPOSTHOCTU
COOBITHIA B CepHUH UCTIbITaHuN bepHysn
6.8 OHepI/IpOBaTIi MOHATUAMU:  CIIy4ailHas  BeJHYMHA, pachpeiesieHue
BEPOSITHOCTEH, TUarpaMmma pacripe/IeICHUs
11 KJIACC
Kon .
HpoBepsIEMOro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATh 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEr0 001Eero 00pa3oBaHus
pe3yJbTara
) Teopus BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTh  BEPOSTHOCTH  3HAYCHWH  CIy4allHOW  BENWYUHBI  TIO
pactpeeIIeHUIO WK ¢ TIOMOIIBIO JHarpaMM
OnepupoBarh TMOHATHEM  MaTEeMAaTHYECKOTO  OXKHUIAHWS, IPUBOJIUTH
52 MpUMEPBI TOTO, KaK MPUMEHSETCS MaTeMaTHYeCKOe OKUIaHHWe CIydailHOU
BEJMYHMHBI, HAXOJHWTh MaTeMaTHYeCKOe  OXHJIaHHE [0 JaHHOMY
pacmpeieieHUI0
5.3 NmeTs nipencTaBiieHne 0 3aKOHE OOBIINX YHCENT
54 NwmeTs nipeacTaBiieHne 0 HOpMaabHOM pacrpeeieHuu




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
[IpencraBieHre JaHHBIX C MMOMOIIBIO Ta0nwI U quarpamm. Cpemnee apudmMeTndeckoe,
6.1 MearaHa, HauOoJIblliee U HaWMEHblIee 3HAYCHHs, pa3Max, IUCIEpCUs M CTaHAapTHOe
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyyaiiHble SKCIIEpUMEHTHI (OIBITHI) U ClydailHble COOBITUS. DIIeMEHTapHbIE COOBITHS
6.2 (ucxompl). BeposTHOCTH CIly4allHOTO COOBITHS. BIM30CTh YacTOTBI M BEPOSITHOCTH
' coOpiTuii. Ciy4ailHble OIBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTapPHBIMH COOBITHUSIMHU.
BeposiTHOCTH COOBITHH B OIBITaX C PABHOBO3MOKHBIMH JJIEMEHTAPHBIMUA COOBITHSIMH
6.3 Omneparuu HaJ, COOBITUSAMU: TIEpeceueHre, 00beTUHEHNE, TPOTUBOMOI0KHBIE COOBITHS.
Juarpammsbl Diiniepa. @opmyiia ciao0xeHUs BEpOATHOCTEN
6.4 VYcnoBHass  BEpOATHOCTb.  YMHOXKEHME  BEposATHOCTEH. JlepeBo  ciiydailHOTro
skcriepuMenTa. Gopmyra moaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS
65 KomOunaroproe mnpaBwio ymHOxeHUs. IlepecranoBku wu  (akropuan. Ywcio
couetanuii. Tpeyronbuuk [lackans. @opmyna Ounoma HeroToHa
bunapublii cny4ailHblii ONMBIT (WCHBITaHHWE), yclex U Heynada. HesaBucumbie
6.6 ucnbiTanus. Cepusi HE3aBUCHUMBIX HCIBITAaHUN 110 1niepBoro ycmexa. Cepust
HE3aBUCUMBIX HCTbITaHUN bepHymm
6.7 Cnyudaiinas BenuuuHa. Pacripenenenue BeposiTHOCTeH. [[uarpamma pacrmpenesieHus.
[Ipumepsl pacrpesiesieHnid, B TOM YHCIIE T€OMETPUUYECKOe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 Teopus BEpOSTHOCTEN U CTATHCTHKA
HUucnoBble XapaKTEPUCTUKHU CIyYalHBIX BEJIMYHMH: MaTEMAaTHYECKOE OXKUJIAHHE,
JUCIIEPCUST U CTAHJAPTHOE OTKJIOHEHHE. [IpuMepbl mpUMEHEHUsT MaTEMaTH4ECKOIO
51 OXXHMJaHUg, B TOM YHCIE€ B 3aJayax M3 IOBCEIHEBHOM JKM3HH. MareMarndeckoe
' OXuJaHue OWHApHOW CIy4ailHON BeMMYMHBL. MaTeMaTHuuecKoe OXHUIAAHHE CYMMBbI
CIIy4ailHBIX BEJIIMYMH. MaTeMaTH4ecKoe OKHUJIAHUE W JTUCHEPCUSI TEOMETPUUYECKOTO U
OMHOMHUAIBHOTO pacIpeieTICHH
59 3akoH 60J15H1£/Ix YHCEJN U €T0 POJib B HAyKe, MPUPOe U o01IecTBe. BEIOOpOUHBIN METO/
HCCIIEIOBAHUI
[Ipumepsl HENPEPBIBHBIX CIIy4alHbIX BeIWYUH. [IOHATHE O IIOTHOCTH paclpeneieHus.
5.3 3agaun, TPUBOIAIIME K HOPMAJIBHOMY pachnpeaeieHuto. [loHsTHe 0 HOpMabHOM

pacnpeneseHnn




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPeJHEro 001ero 00pa3zoBaHus

Brnanenue metonamu J10Ka3aTeNbCTB, AJITOPUTMAMU PELICHUs 3a/lady; YMEHHUE
dopMynupoBaTE W ONEPHPOBATH IOHATUSAMH: OIpPEIEICHUE, AaKCHOMa,
Teopema, CJEICTBHE, CBOMCTBO, IMPHU3HAK, I0KA3aTeJIbCTBO, PAaBHOCUJIbHBIE
(GopMyIHpPOBKH;, MPUMEHATh HX; YMEHHE (QOpPMYIHUpOBaTh oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKICHUE, NPUBOAWTH NPUMEPHl U KOHTPIPUMEPHI,
HCIIOJIB30BaTh METOJ MaTeMaTUYECKOM MHAYKIUU; IIPOBOJUTH J10KA3aTEIIbHBIC
pPacCyXJI€HUs NPU PELICHUM 3a/]ad, OLCHUBATH JIOTMYECKYIO IPABUIBHOCTH
pacCyKJIeHUI; YMEHHE OIIEpUPOBATh NOHATUSAMU: MHOKECTBO, IIOJIMHOKECTBO,
OomepalMy  HaJl  MHOXECTBAaMH; yMEHHME  MHCHOJIb30BaTh  TEOPETUKO-
MHO>KECTBEHHBIHN aIIapar Ui ONMCAHUS PEaJbHBbIX IPOLECCOB U SBICHUN H
IpU PElICHUU 33/1a4, B TOM YHCIE U3 JPYrUX y4eOHBIX MPEIMETOB; YMEHUE
OIEpHPOBATH TMOHATUAMH: Tpad, CBI3HBIA Tpad, IepeBo, HHUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a7laBaTh U OMUCHIBATh Tpadbl Pa3IUYHBIMU CIIOCOOaMU;
UCTIOJIB30BaTh Tpadbl MpH peleHnH 3a1a4d

YMeHue onepupoBaTh NOHATUAMU: HaTypalbHOE YHUCIIO, LIEJI0€ YUCIIO, CTENIEHb
C LeJbIM IIOKa3aTelleM, KOPEeHb HAaTypaJlbHOM CTENEHH, CTeNeHb C
palMOHAJIBHBIM IIOKa3aTelieM, CTENEeHb C JIEHCTBUTENIBbHBIM IIOKa3aTeleM,
Jorapugm 4yucia, CUHyC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YHCia, OCTATOK
0 MOJIYJI0, PAallMOHAIBHOE YHCIIO, HPPALHOHAIBHOE YHUCIO, MHOXKECTBA
HaTypalbHbIX, IEJbIX, palMOHAJIbHBIX, JCHCTBUTEIbHBIX YHCET; YMEHHE
UCMOJIb30BaTh TMPU3HAKK JIEIMMOCTH, HAWMEHBIIMH OOLuH Jenurens |
HauMeHblllee oOluiee KpaTHoe, aiaroputM EBkimuja npu pemieHuH 3ajaad;
3HAKOMCTBO C Pa3JUYHBIMHU MO3HLIHMOHHBIMU CHUCTEMaMHU CUHCIICHMS; YMEHUE
BBIMIOJHATh BBIYMCIIEHWE 3HAUY€HUH U MpeoOpa3oBaHMsI BBIPAKEHUH €O
CTETIEHSIMH UM  Jorapupmamu, MpeoOpa3oBaHus JIPOOHO-pAIIOHATBHBIX
BBIPQXECHHUI; yMEHHE OINEepUpOBaTh MOHATHUAMHU: IOCJIENOBATEIbHOCTb,
apudMeTHuecKasi TMPOrpeccHsi, TreoMeTpudeckas Mporpeccus, OeCKOHEUHO
yObIBaromias reoMeTpuyecKas IPOTPECCHUS; yMeHue 3aJaBaThb
[OCJIEI0BATEIbHOCTH, B TOM YHCIE C MOMOIIBIO PEKYPPEHTHBIX (OpPMYII;
YMEHHME OINEpUpOBaTh MOHATUSIMH: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE 4YMCJa, MOAYJIb M apryMEHT KOMIUIEKCHOTOo 4ucia, ¢opma
3aMMcU KOMIUIEKCHBIX 4YHCeNl (reoMeTpuyeckas, TpPUTOHOMETpUYEcKas U
anreOpanyeckas); yMeTb IPOU3BOAUTH apupMeTHYecKhe JeHCTBHS ¢
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOAUTH IPUMEPHI UCTIOIb30BAHMS KOMIJIEKCHBIX
4uCcell; ONEpPUPOBaTh MOHATHAMM: Martpuua 2xX2 u 3x3, omnpenenuresnb
MaTpHULIbI, FEOMETPUUECKUI CMBICIT ONIPEIETUTENs

YMeHue omnepupoBaTh IMOHATUSMHU: pPAllMOHAJIBbHBIE, HPpPaLUOHAIBHBIE,
nokKa3zaTeJbHbIE, CTENEeHHble, JIorapuMuyeckue, TPUTOHOMETPHUECKUE
YpaBHEHHS U HEPABEHCTBA, UX CHCTEMBI, YMEHHE ONEpHUPOBATH MOHATUSAMU:
TOXKIECTBO, TOXAECTBEHHOE TpeoOpa3oBaHUe, ypaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHHI M HEPaBEHCTB, PAaBHOCUJIBLHOCTb YPaBHEHHM, HEPABEHCTB
U CHUCTEM; YMEHHE pEIlaTh YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IIOMOIIbIO
pa3MyYHbIX MPUEMOB; peEllaTh YpPaBHEHUS, HEPABEHCTBA U CHCTEMBI C
[apaMeTpoM; MPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI JUIsSl PELICHUS
MaTeMaTHUYeCKUX 3a7ay U 3aJad U3 Pa3IUYHbIX 001acTeil HayKu M peabHOU
YKU3HU

YMeHue  onepupoBaTh  MOHATUSAMH:  (YHKIMS, UYETHOCTh  (YHKIHH,




HNepHOANYHOCT  (DYHKIWH, OrPAaHWYEHHOCTh (PYHKIHMH, MOHOTOHHOCTH
¢GyHKIMH, SKCTpeMyM (yHKIMM, HauOOIbllee M HaUMEHbIIee 3HAYCHUs
GYHKIIMM Ha TPOMEXKYTKE, HENpepbIBHAs (PYHKIMSA, aCUMIITOTHI Tpaduka
¢yHkunu, mepBas M BTOpas MPOU3BOAHAS (YHKIHUH, TEOMETPUYECKUU H
(du3ryecKkuii CMBICI TIPOU3BOIHOM, IEpBOOOPa3Hasi, ONpeAeIEHHBINH HHTErpal;
YMEHUE HaXOAWUTh AaCUMNTOTHl rpaduka (QYHKIUH, yMEHHE BBIYHCIATH
IPOU3BOAHBIE CYMMBI, HPOM3BEJCHUS, YAaCTHOTO W KOMIIO3UIMU (DYHKLIUH,
HAXOJUTh ypaBHEHHE KacaTelIbHOH K rpaduky (yHKIHH; YMEHUE HaXOIUTh
IPOU3BOHBIC JIEMEHTAPHBIX (QYHKIUI; yMEHHE HCIOIb30BaTh IPOU3BOIHYIO
JUIs  UcclefoBaHUS (YHKUMH, HAXOMUTh HAWOOJIbIINE ¥ HAWMEHBIINE
3HaUeHHUA QYHKIHHA; CTPOUTh TpadUKH MHOTOWIEHOB C HCIIOJIb30BAHUEM
ammapara MaTeMaTH4eCKOTO aHajiu3a; HIPUMEHSTb [POU3BOAHYIO IS
HAaXOXK/ICHHUS HAWIY4IIero pemieHusl B MPUKIaJHbIX, B TOM YHUCIIE COLUAIBHO-
HYKOHOMHYECKUX U (PU3NYECKUX 33/1a4ax; HAXOIUTh IUIOIaIu U 00bEMBI HUTYD
C TOMOUIBIO  MHTErpaja; MPHUBOAUTH NPUMEPHl  MaTEMaTH4eCKOTro
MOJICIIMPOBAHMS ¢ TOMOIIBI0 A depeHnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATHAME: Tpapuk (yHKIHMH, oOpaTHas QyHKIUS,
KoMIo3ulus (QyHKUMH, JMHEHHas QyHKOUs, KBaapaTuyHas (QyHKLuS,
paumoHaneHas ~ QyHKOMS, CTeneHHas (YHKIHS, TPUTOHOMETPHYECKUE
¢yHkuuu, oOpaTHble TPUrOHOMETpUYECKUEe (YHKIMM, TIIOKa3aTellbHas M
norapudmuueckas GQyHKIUN; YMEHUE CTPOUTH rpaduKy N3YUEHHBIX (PYHKIUH,
BBINOJIHATH IpeoOpa3oBaHus rpaduKoB (GYHKIMN, UCIONb30BATh IpaduKu Ui
U3y4eHHs] TPOIECCOB W 3aBHUCHUMOCTEH, NpPU pEIICHUH 3aJad M3 JPYrux
y4eOHBIX MpEeIMETOBU 3aJlad M3 peajbHOM HU3HHU; BbIpakaThb (HopMysiaMu
3aBHCUMOCTH MEXIy BEIMYMHAMH, HWCIOJIb30BaTh CBOWCTBA M TpapuKu
GyHKUMH A7 pelleHus ypaBHEHUM, HEPaBEHCTB W 3a7ay C IapaMeTpaMu;
n300paxaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA PELICHUM ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBbIE 33/1a4l Pa3HbIX TUIOB (B TOM YUCII€ HA TIPOLEHTHI,
JIOJIM ¥ 4acTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBAPOB M YCIYT, HAJIOTH,
3a7a4l M3 O0O0JaCTH YINpaBJIEHUs] JIMYHBIMU U CEMEHHBIMU (PUHAHCAMMU);
COCTABJIATh BBIPAKEHUs, YPABHEHMs!, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJa4u, MCCIEeI0BaTh MOJyYCHHOE PEIIEHUE U OLCHUBAThH IPABIONOJ00HOCTh
pe3ynbTaTOB;, YMEHHE MOJEIUPOBATh peEajbHbIE CUTyallud Ha A3bIKE
MaTE€MaTHUKH; COCTABJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHMIO 3aJa4yM, UCCIEA0BATHh IIOCTPOCHHBIE MOJEIU C HCIIOIb30BAHUEM
anmnapara ajreOpbl, UHTEPIIPETUPOBATh MOJTYUEHHBIN pe3yibTaT

YMeHue omnepupoBaTh TMOHATUSMU: CpelHee apudmernyeckoe, MeaUaHa,
HauOoJplllee M HAaWMEHbIEE 3HAUEHMs, pa3Max, AUCHEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOIO0 Halopa; YMEHHE U3BIIEKaTh, WHTEPHPETUPOBATH
uHpOpPMaIIMIO, TPEACTABICHHYI0O B TallMIaxX, Ha JAudarpamMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA PEANBHBIX IPOLIECCOB W SBJICHUMN; NPEICTABIATH
UH(OPMALIMIO € TOMOIIBIO TAOJIUI] U JMarpaMM; UCCIIeI0BaTh CTaTUCTUYECKHE
JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM IpaUuecKux METOJIOB U 3JIEKTPOHHBIX
CpeACTB; rpaduyecku HCCIe0BaTh COBMECTHBbIE HAOIOACHHS C IMOMOIIBIO
JIMarpaMM pacCEerBaHMs U JIMHENHOW perpeccun

YMeHue onepupoBaTh NOHATHUSAMHU: CIIyHYalHBIM OMBIT U CllydyalfHOE COOBITHE,
BEPOSTHOCTh CIY4alfHOTO COOBITHS; YMEHHME BBIYHCISATH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpaduiecKUX METOJIOB; MPUMEHATh (HOPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BepoATHOCTeH, (opMyny TOJHONH BEpOSITHOCTH, (QOpMyTy
bepnymiu, xomOuHatopHble (GakThl U (HOPMYNBI; OIEHMBATh BEPOSITHOCTH
peasbHBIX COOBITHH; YMEHHE ONEpUPOBATh MOHATUSAMU: CIydaiHas BeTUYMHA,
pacnpenciieHue BEPOSTHOCTEH, MAaTEMaTH4eCKOe OKUIAHWE, AMUCIEPCHUS U
CTaHJApTHOE OTKJIOHEHHE CIY4YalHOW BETMYMHBI, GYHKLIUU pAaCHpeieNeHUs U




IUIOTHOCTH PAaBHOMEPHOTO, IIOKA3aTEJIbHOIO U HOPMAJIBHOTO PaclpeAciICHUN;
YMEHHUE HCIIOIb30BATh CBOMCTBA W3YYCHHBIX PACIPENCICHUN Ul PELICHUS
3ajja4; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHUCEN, METOJbI
BbIOOPOYHBIX MCCIEN0BAaHUM; YMEHHWE MPUBOJIUTH INPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHMCEN B MPHUPOJIHBIX U OOIIECTBEHHBIX SBICHUAX; YMEHHE
OIIEPUPOBATH MOHATUAMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUM, YACIIO
HEepecTaHOBOK; OMHOM HbI0TOHA; yMeHHe NPUMEHATh KOMOMHATOPHbIE (DAKTHI
U PacCyXJEHHUs Ul pElICHUs 3a]ad; OLEHUBAThb BEPOSTHOCTH PEAIbHBIX
COOBITHH; COCTaBIIATH BEPOSTHOCTHYKD MOJEIb W  HHTEPIPETUPOBATH
IIOJIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: TOUKA, MPsAMasi, MIIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, BeJIMUMHA yIJIa, IUIOCKUMA YroJl, ABYTPaHHbBIN Yroj, TPEXTpaHHbII
YIoJ, CKPEIIMBAIOIIUECs MpsAMbIE, NMapaICIbHOCTh M MHEPIECHAUKYISIPHOCTH
OpSIMBIX M IUIOCKOCTEH, Yrol MeEXAy HpSIMbIMHU, YroJdl MEXIy NpsSIMON u
MJIOCKOCTBIO, YTOJ MEXK/Y TJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MIOCKOCTH,
paccTosiHuE MEXIy TMPSMBIMH, PACCTOSHHUE MEXAY IUIOCKOCTSIMH; yMEHHE
UCIIONIb30BaTh TMPU PEIICHWH 3aJad HW3Y4YCHHbIE (AKTBl U  TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUPA;
CTPOUTHh MATEeMAaTHUYECKHUE MOJEIN C MOMOIIBI0 T€OMETPUUECKUX TMOHITHI U
BEJIMYMH, PeUIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 331a4U
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YMeHue omnepupoBarh MOHATUSAMHU: IUIOWEAAb GUTYpbl, 00BEM (UTypHI,
MHOTOTPaHHUK, IPABWJIbHBIM MHOIOTPAHHUK, CEYEHHME MHOTOTpaHHMKa, KYO,
napajuiefienumnen, npusMa, nupampaa, Gurypa M MOBEPXHOCTh BpaIlICHUS,
IWIMHAP, KOHYC, Imap, cdepa, IUIOmMAAb CQepbl, IUIOMAnb MOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHyca, LUIUHApPA, O00BEM KyOa, NPSIMOYrOJILHOTO
napajulieJenunes1a, TupaMu/pl, IPU3Mbl, LWIMHIPA, KOHYCa, 11apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHHMs KOHyca W UWIMHApPA, MapajuieJbHble OCH WIU
OCHOBAaHMIO, CEYEHME Ilapa, IJIOCKOCTh, Kacaromasics chepbl, LHWINHApA,
KOHyCa; yYMEHUE CTpPOUTh CEYEHHE MHOIOIpaHHHKa, H300pa’kaTh
MHOTOTPaHHHUKH, GUTYPHI ¥ TIOBEPXHOCTH BPAIICHHSI, UX CEUEHUS, B TOM YHCIIe
C TOMOILIBIO JJEKTPOHHBIX CPEACTB;, YMEHHE MPUMEHATh CBOWCTBa
reOMEeTpUYEcKuX (Uryp, CaMOCTOATENbHO (HOPMYIUPOBATh OIpPEAEIICHUS
U3y4aeMbIX (QUIyp, BBLABUIaTh THUIOTE3bl O CBOMCTBAX W MpHU3HAKaX
reoMEeTpUYecKux (GUryp, OOOCHOBBIBATHMIM OIPOBEpPraTb HX; YMEHHUE
IPOBOAMTH KJACCU(PHUKALMIO (UTYp MO pa3IMYHBIM IPU3HAKAM, BBIIIOJIHATH
HE00XO0/IMMBIE IOTIOJTHUTENIbHBIE TOCTPOCHHUS
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YMeHue onepupoBaTh MOHATUAMU: ABM)KEHHE B IPOCTPAHCTBE, MapauleIbHbIN
MEPEeHOC, CHMMETpPUS Ha IUIOCKOCTHM M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoJ00Ms, MOA0OHbBIE (GUTYPBI; YMEHHE pPAacllO3HABaTh PABHbIE
U 1oj00HbIE (UTYpBl, B TOM 4YHCJIE B MPHUPOJE, UCKYCCTBE, apXUTEKTYpE;
UCIIOJIb30BaTh T'€OMETPUUECKUE OTHOLICHHS MPU PELICHUU 3a/ad; HAXOIUTh
reOMEeTpPUUYECKHUEe BEJIWYUHBI (JUIMHA, YTroJj, IUIOHIa/b, 00bEM) MpHU pElIeHUn
3aJa4 M3 JpPYruxX Yy4eOHBIX MPEeIMETOB U M3 pEaJbHOM >KU3HH;, YMEHUE
BBIUMCIISTh T€OMETPUYECKUE BEIMYMHBI (JUIMHA, YTOJ, IUJIOWAadb, OOBEM,
IUIOINAAb MOBEPXHOCTH), HCIIONIB3YSl U3YYE€HHBIE (POPMYIIBI U METOJbI, B TOM
yHuclie: IUIOMAJb MOBEPXHOCTU MUPAMMJIbI, TMPU3MBI, KOHYCa, IWJIMHIpA,
wiomanab chepsl; 00bEM Kyba, MPAMOYroJBHOTO MNapajiesenunesa,
MUPAMU/JIbI, TPU3MBI, HWIMH]IPA, KOHYCA, I1apa; YMEHHE HaXOJAUTh OTHOLIEHUE
00BEMOB MOAOOHBIX QUTYP
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YMeHue onepupoBaTb MNOHSATUSAMM: HPSIMOYTOJIbHAas CHCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATBl BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEACHNE BEKTOpA Ha YMCIIO, PA3JIOKEHHE BEKTOpa M0 0a3ucy, CKasipHOE
IIPOU3BEJICHNE, BEKTOPHOE MPOU3BEACHHUE, YOI MEXAY BEKTOpaMH; YMEHHE
UCIOJIb30BaTh  BEKTOPHBIM M KOOPAMHATHBIM  METOJ JUId  pELICHUS




reOMEeTPUUECKUX 3aJ1ay U 3aau APYrux y4eOHbIX IPEeIMETOB

YMenue BbIOMpaTh MOAXOASIIUN METOJ AJsl PEUIeHHs 3aJauyd; MMOHUMaHHe
3HAUMUMOCTH MAaTEMATHKH B M3YYEHUU TPUPOJHBIX U  OOIIECTBEHHBIX

13 IPOLECCOB U SBJICHUI; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B HMCKYCCTBE, YMEHHE NPUBOJUTH MPUMEPhl MaTEMAaTHUUYECKHX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Koxa
1 Yucna v BIYKCICHUS
1.1 = HarypanbHble u nensle yncia. IIpu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbubie uncna. OOBIKHOBEHHbBIE U JECATUYHBIE JAPOOH, MPOICHTHI, OECKOHEUHbIE
HEepUoIMYECcKUe I1poou
13 Apudmernueckuit KOpeHb HaTypalbHOM creneHu. JledcTBus ¢ apudmeTnueckumMu
KOPHSIMHM HaTypaJlbHON CTENIEHU
14 Crenenp ¢ uenbiM mnokasaresnieM. CTelneHb ¢ paluOHalbHBIM IoKazaresneM. CBoiicTBa
CTENEHU
15 CuHyC, KOCUHYC U TaHI€HC YMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTaHI'€HC
YHCIOBOr0 apryMeHTa
1.6 = Jlorapudwm uyucna. JlecaTuunbie U HaTypajgbHbIE JOrapudMbl
JeiictBuTenpHble ynciaa. ApupMeTHyecKre OIepanuu ¢ JeHCTBUTENbHBIMU YHCIAMHU.
1.7  IlpubnuxEHHbIE BBIUMCIECHMS, MpaBUIa OKPYIJICHHs, MPUKHUJKA U OLEHKa pe3yJjbTaTa
BBIUNCIICHUN
1.8 IlpeoGpazoBaHue BbIpaXEHUI
1.9  KowmruiekcHble yucia
2 VYpaBHEeHUs U HEpaBEHCTBaA
2.1  llensie 1 qpoOHO-paIMOHAIEHBIE YPABHEHUS
2.2  HppaunoHaibHBIE YpaBHEHUS
2.3 = TpuroHoMeTpuieckue ypaBHEHUS
2.4  TlokasarenbHbIe U JIOTapu(PMUUECKHE ypaBHEHUS
2.5  llensle  1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6  HppaunoHanabHble HEPABEHCTBA
2.7  Tloka3arenbHble U JlorapuMuyeckue HepaBeHCTBa
2.8  Tpuronomerpuyeckue HEpaBeHCTBA
2.9  CucteMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpura cucTeMbl JUHEHHBIX ypaBHeHUH. ONpeaenuTels MaTPHIIBI
3 OyHKIMH U TpaduKu
31 OyHK1M, criocoos! 3ananus Gynkuuu. ['padux pynknuu. Bzaumuo oOpaTHbie GyHKIHH.
Yértuble u HeuéTHbIe QyHKUUU. [lepuoanyeckue GyHKIUU
Ob6nacTp ornpeeneHuss 1 MHOXKeCTBO 3HaueHUd ¢yHkuuu. Hymu dynkuun. [IpomexyTtku
3.2  3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHUH. MaKCUMyMBbl U MHHAMYMBI
¢ynkuuu. Haubonbliee 1 HauMeHblee 3HaueHNe QYHKIIMU Ha TPOMEXKYTKE
33 CrenenHass ¢yHKUIMS C HATypajbHBIM M IENIBIM ToOKa3areieM. EE cBolicTBam rpaguk.
CpoiicTBa u rpaduk KopHs N-0ii cTeneHu
3.4  Tpuronomerpuyeckue pyHKIUH, UX CBOMCTBA U rpauKu




3.5  TlokazarenpHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U Tpaduku
36 Touku paspeiBa. AcuMnTOTH rpadukoB GyHknmii. CBoiicTBa (DYHKIIMI, HEMTPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccun. @opMyina cI0kKHBIX IPOLEHTOB
4 Hauana maremarnyeckoro anaamsa
4.1 | TlpowmsBonnas pyHkiuu. [Ipon3BoaHbIC AIeMEHTAPHBIX (YHKIIAN
49 [IpumeHneHue MPOU3BOIHON K HUCCIeI0OBaHUIO (PYHKIHUNA Ha MOHOTOHHOCTh U 9KCTPEMYMBI.
Haxoxaenrne HanOObIIero 1 HAMMEHBINET0 3HAYCHHS PYHKIIMH HA OTPE3Ke
4.3  IlepBooOGpasnas. Murerpain
5 MHO»XecTBa U JIOTUKa
5.1 = MHoxecTBO, oneparuu HajJ MHOKecTBaMHu. /lnarpammel Ditsiepa — Benna
5.2  Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTH
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha INIOCKOCTU
7.2 | TlpsMbIe U TUTOCKOCTH B IIPOCTPAHCTBE
7.3  MHOTOTpaHHUKH
7.4 | Tena u noBEepXHOCTH BpallleHUs
7.5  KoopauHaTbl U BEKTOPbI




