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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeGHOro Kypca «BeposTHOCTb M CTaTUCTHKa» 0a30BOrO YPOBHS IS
obOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepalbHOTO TOCYIAPCTBEHHOTO
00pa30BaTebHOTO CTaHapTa CPEAHEro 00Iero 00pa3oBaHus, C yUETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPENBABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPATULUN POCCUHCKOIO
oOpa3oBanus. Peanuzanusi mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIOYEBbIMUA KOMIIETEHIIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
0OLIEKYJIbTYPHOTO, IMYHOCTHOTO U MO3HABATEJILHOTO PAa3BUTHS IMYHOCTH O0YUYaAIOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

VYueOHblit Kypc «BeposTHOCTB U CTaTHCTHKa» 6a30BOT0 YPOBHS SIBJISETCS MPOJAOIDKCHHEM U
pa3sBUTHEM OJHOMMEHHOrO Y4yeOHOro Kypca 0a30BOro ypoBHs OCHOBHOM mikojbl. Kypc
npeaHa3HaueH s (OpMHUPOBaHUSA Y OOyUYAIOMIMXCS CTATUCTUYECKON KyJIbTYphl M MOHUMAHUS
pOJIM TEOPUHM BEPOATHOCTEM KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA JJIs M3Y4YEHUs CIIy4alHBIX
cOOBITHI, BEIMYMH U nporeccoB. [Ipu n3ydyennn kypca o0oraujaroTcsi NpeCTaBlICHUs yJaluxcs
0 METO0/1axX MCCieI0BaHNus M3MEHUYMBOIO MUPA, pa3BUBAETCS IOHUMAaHKUE 3HAYMMOCTH M OOIIHOCTH
MaTE€MaTUYeCKUX METOJOB IO3HAHUA KaK HEOThEMIIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PECHMUS.

ConepkaHre Kypca HampaBlIeHO Ha 3aKpeIUIeHWe 3HAHUW, MOJYYEHHBIX MPH W3YYEHUU
Kypca OCHOBHOM IIKOJIbI ¥ HA PA3BUTHE IIPE/ICTABIICHUN O CIIy4ailHbIX BEJINYMHAX U B3aUMOCBSI35X
MEK]ly HUMH Ha BAKHBIX ITPUMEPAX, CIOKETHI KOTOPBIX OYEPITHYTHI U3 OKPYKAIOIIEr0 MUpA.

B cootBercTBUU C yKa3aHHBIMHM LIEJSIMH B CTPYKType yueOHOro Kypca «BeposTHOCTh U
CTaTUCTHKA» CpelHell IKoJbl Ha 0a30BOM YpOBHE BBIJCIEHBI CIEIYIOIUE OCHOBHBIE
coziepkarenbHble JTUHUU: «CiyuyaiiHple COOBITHS M BEpOSATHOCTHY», «CilydyaliHble BEITUYMHBI U
3aKOH OOJIBIINUX YUCEI.

Ba)KHYI-O JaCTb KypCa 3aHUMACT H3YUYCHUC TCOMCECTPUUYCCKOIO MU OMHOMHAIIBHOTO
pacnpej:[eneHHfI U 3HAKOMCTBO C HWX HCHOPCPLIBHBIMHU aHaJIOraMM — IIOKAa3aTCJIbHBIM U
HOPMAJIbHBIM paclpCACICHUAMU.

Copnepxanune nuHUM «CiydaiiHble COOBITUS M BEPOSTHOCTU» CIY)KMT OCHOBOM st
(dbopMHpOBaHUs MTPEJICTABICHUN O paclpeeIeHUH BEPOSITHOCTEN MEX Ty 3HAUCHUSIMU CITy4aiHbIX
BEJIMYMH, a TAK)KE dTa JIMHUS HEoOXOoaMMa Kak 0a3a Il M3Y4YEeHHUs 3aKOHA OOJBIIUX YHCEN —
(yHIaMEHTaJIbHOTO 3aKOHa, JAEHCTBYIOLIEr0 B TMpUpoAe U OOIIecTBE U HUMEOIIEro
MaTematuueckyro  ¢Gopmanuzanuto. Cam  3akOH  OOJBIIMX  YWCEN  Mpeayiaraerci B
03HAKOMUTENBHON (hopMe C MUHUMAJIbHBIM HUCIOJIb30BAHUEM MAaTEMATHUYECKOTO (opMaIn3ma.

Tembl, CBSI3aHHBIE ¢ HETIPEPBIBHBIMU CITyYallHBIMU BEJIMYHMHAMHU, aKIIEHTUPYIOT BHUMaHHE
IIKOJIbHUKOB Ha OMNHCAHUM W HW3YYEHHMM CIy4YallHBIX SBJICHHM C TOMOIIBI0O HENPEPHIBHBIX
¢yskuuii. OCHOBHOE BHUMAaHHUE YAEJSAETCs MOKa3aTeIbHOMY U HOPMaJIbHOMY paclpe/ieieHuUsIM,
OpU OSTOM MpEIojaraeTcs O3HAKOMHUTEIbHOE H3y4eHHE MaTepuana 0e3 J0Ka3aTelbCTB
IpUMEHSeMbIX (PaKTOB.



MECTO KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue kypca «BeposiTHOCTh M CTaTHCTHUKA» HAa 0a30BOM YpPOBHE OTBOAMTCS | dac B
HEJIeII0 B TEUEHHE KaXKA0ro rojia 00y4yeHus, Bcero 68 yueOHbIX 4acoB.
COILEPKAHUE YYEBHOI'O KYPCA

10 KJIIACC

[IpencraBieHne NaHHBIX C MOMOINBIO TabmUIl U auarpamm. CpenHee apudMeTHUECKoe,
MeMaHa, HanOoJIbIllee ¥ HAMMEHBIIIee 3HAUCHUS, pa3Max, IUCIICPCHsI U CTAHIAPTHOE OTKIIOHCHHE
YHCIIOBBIX HA0OPOB.

Crnyualinple 3KCHEPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITHS. DIeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydailHOTO COOBITHS. BIM30CTh 9acTOTBI M BEPOSTHOCTH COOBITHU.
CrnyualiHble OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMHU COOBITUSIMU. BeposTHOCTH COOBITUI
B ONBITaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Onepanuu HajJ COOBITHSIMU: TIEpeceUeHHe, 00bEIUHEHUE, TTPOTUBOIIOIOKHBIE COOBITHSI.
Huarpammsl Ditniepa. opmyiia ca0KeHUsI BEPOATHOCTEH.

YcioBHas BEpOATHOCTh. Y MHOXKEHHE BEPOATHOCTEH. JlepeBo Ciiy4ailHOTO IKCIEPUMEHTA.
®dopmyra nojaHO#M BeposTHOCTU. He3aBucruMbie COOBITHSI.

KomOunatopHoe npaBuio ymHoxeHus. IlepectanoBku u daktopuan. Yucino codyetaHuil.
Tpeyronbuuk [lackans. @opmyna oOunoma HeroToHa.

bunapHblii ciy4aiiHbIN ONBIT (MCHBITaHKE), yCIEX W Heynadya. HezaBucumble MCTIbITAaHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUH A0 mepBoro ycmexa. Cepusi HE3aBUCHUMBIX HCIBITAHUI
bepnymn.

CnyuvaitHass BenuuuHa. Pacripenenenne BeposiTHOCTel. [luarpamma pacmpeneneHus.
[Tpumeps! pacnpeeneHuii, B TOM YKcie, FTEOMETPHUECKOe i ONHOMHAIBEHOE.

11 KJIIACC

HucnoBsle XapaKTEPUCTUKN CIyYalHbBIX BEJIMYMH: MATEMAaTHYECKOE OXKUIAHUE, TUCTIEPCHS
U CTaHAApTHOE OTKJIOHEHHE. [Ipumephl IpUMEHEHN MaTEMaTUYECKOT0 OKUIAHMs, B TOM 4YHCIIe
B 3aJayax M3 IIOBCEJHEBHOM »KM3HM. Maremarnueckoe o0XuJaHue OWHApHOW Ciy4ailiHON
BEJIMYMHBI. MareMaTH4ecKoe OXHJAHUE CYMMBI CIy4alHBIX BeJIW4YMH. MaremaTndeckoe
OKHJaHUE U JUCTEPCUsi TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeaeeHuM.

3akoH OONBIIUX YKCET M €ro pojb B HayKe, MpHUpojae U obmiecTBe. BrIOOpOUHBI MeTox
HUCCIIENOBAHUMN.

[Ipumepsl HENPEPBIBHBIX CIly4ailHbIX BeJWUYMH. [IOHATHE O NIIOTHOCTH pacmpeneseHus.
3amauM, MNpPUBOAALIME K HOPMalbHOMY pacnpeneneHuto. [loHsTme o0 HoOpMalbHOM
pacnpeneieHun.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEGHUS HporpaMMbl ydeOHoOro npeamera «MaTemaTHKa»
XapaKTEPUBYIOTCS:

Fpamancxoe BOCIIUTAHMEC:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIUU O00ydYaromerocs Kak aKTHUBHOIO H
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, MpOIEaAyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMAIbHBIMH HMHCTHTYTaMU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

HanI/IOTI/I‘IeCKOC BOCIIMTAHMEC:

c(OpMUPOBAHHOCTHIO POCCUMCKON T'Pak1aHCKON UJIEHTUYHOCTH, YBAXKEHUS K MPOLIJIOMY U
HACTOAIIEMY POCCUICKOM MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSAM POCCUHCKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUX HayKaX, TEXHOJIOTHIX, c(hepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHEM [JIYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoaa;, cHOpMHPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI0 C MPAKTHYCCKUM IMTPUMCHCHUCM
JOCTHXKCHUN HAayKH U JESITEIbHOCTHIO YYEHOIO; OCO3HAHHEM JIMYHOTO BKJaga B MOCTPOCHHUE
YCTOWYIMBOTO Oy IyIIEro.

IcTeTHYeCcKOoe BOCIIUTAHHUE:

OCTETUYCCKUM  OTHOIICHHMEM K  MHDYy, BKJIHOYas  OCTETUKY  MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCyk JACHUN; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUIOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEMaTUUECKHE 3HAHUS B UHTEPECAX 3/I0POBOTO
u Oe3omacHOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEKUM 3aHATUN U OT/bIXa, perylisipHas (u3nuecKas aKTUBHOCTB);
¢u3nueckoro COBEPILECHCTBOBAHMUA, npu 3aHATHSIX CIIOPTUBHO-03J0POBUTEIBHON
JESATEIBbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYyAy, OCO3HAaHHEM IIEHHOCTH TPYAOTIO0WS; WHTEPECOM K Pa3TUIHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U
camM000pa3oBaHUIO Ha IPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.



IKoJ0rHYecKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJOTUYECKON KyJIbTypbl, NOHUMAHHEM BIMSHUSA COLUAIBHO-
OSKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE INPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAHUEM
rJ100abHOTO  XapakTepa SKOJOIMUYECKHMX Ipo0JieM; OpUEeHTaluued Ha  [pUMEHEHHUe
MaTeMaTHYECKUX 3HAHWU JUIS PEIIeHUs 3a7ad B 00JacTH OKPYKAIOLIEH Cpeibl, TNIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN JJI OKPYKAIOIIEH CPEIbI.

HeHHOCTI/I HAYYHOI'0O MO3HAHUA:

C(OPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU M OOIIECTBCHHOM MPAKTHKH, TOHUMAHUEM MaTeMaTH4eCKOW HAayKH Kak cepbl
YEJIOBCUECKOM JIESTEIBHOCTH, TANOB €€ Pa3BUTUSl M 3HAYMMOCTH JJISl Pa3BUTHS [IMBUIIM3AINH;
OBJIaJICHHEM S3BIKOM MaTEMaTHKH 1 MaTeMaTHYECKOM KyJIbTypOl KaKk CPeICTBOM ITO3HAHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIISATH MMPOCKTHYIO U MUCCIIECIOBATEILCKYIO JICSATEIBHOCTh WHINBUIYaIbHO
¥ B TpyIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIe pe3ybTaThl OCBOCHHS MPOTrpaMMbl y4eOHOro mpeameTa «MareMaTHKay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU HO3HAGAMENbHBIMU OCliCIBUSIMU,
VHUBEPCANIbHBIMU — KOMMYHUKAMUSHbIMU — OCUCMEUAMU,  YHUBEPCATbHLIMU — Pe2yISMUEHbIMU
oeticmeusimu.

1) Vuueepcanvnvie nosnasamenshsie oelicmsus, obecneuugarom gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YyHarwuxcsa (0Cc8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupd;
NPpUMEHeHUe 102UYECKUX, UCCIe008AMeNbCKUX ONepayull, yMeHul pabomams ¢ uHgopmayuett).

ba3oBble JJornyeckue AefcTBUA:

BBISBIISATh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUH MEXIy NOHATUAMM; (OPMYJIHPOBATH OINpEAENeHUsI MOHATHH; yCTaHaBIUBATh
CYLIECTBEHHBIN NMPU3HAK KIACCU(PUKALIMHM, OCHOBAHUS /ISl 0000ILIEHUS U CPaBHEHUs, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OpMYyIUpOBaTb U MPEOOpPa3OBBIBATh CYKJICHHS: YTBEPAUTENbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

BBISBIISATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHs B (paKkTax, JaHHBIX,
HAOJIIOJICHUSAX U YTBEP)KICHUSX; MpeularaTb KpUTEPUU JJIsl BBIABIECHUS 3aKOHOMEpPHOCTEH W
IIPOTUBOPEYUH;

JienaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOYEHH M, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITENbHO J0KA3aTeNIbCTBA MAaTEMAaTUYECKHX YTBEP)KICHUU (TpsiMble U OT
NPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMIO, TNPUBOAUTH MPUMEPbl U  KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BBIOMpATh CIOCOO perieHus: yuyeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BAapHAaHTOB PEILICHMS,
BbIOMpaTh HanboJiee MOAXOASIMINN C YYETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciiea0BaTeIbLCKHE AeliCTBUS:
HCIIOJI30BAaTh BOIIPOCHI KakK HCCIIeI0BATEIbCKUM HUHCTPYMCHT IIO3HAHUS, (I)OpMy.TII/IpOBaTB

BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHE, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;



IIPOBOIUTH CAMOCTOSTEIILHO CIUTAHUPOBAHHBIM SKCICPUMEHT, MCCIIEIOBAHUE 110 YCTAHOBICHUIO
OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SIBICHUS, MPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH
MEKIY 00BEKTaMH, SIBIICHUSIMH, IIPOIIECCAMM,

CaMOCTOATENILHO (OPMYJIUPOBATh OOOOIICHHS M BBIBOABI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJIF0IEHNUs, UCCIICIOBAHMSI, OICHUBATD JOCTOBEPHOCTD MOJyUYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IEHHI;

IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IPOIECCA, a TAKKE BBIIBUIAThH MPEAIMOIOKEHHUSI O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Paborta ¢ unopmanmeii:

BBISBJISITh ACPUIUTH MH(DOPMALUU, JAHHBIX, HEOOXOAMMBIX MJIsI OTBETAa HA BOIPOC M IS
pCeIICHHS 3a]1a9H;

BBIOMpaTh HMH()OPMAIIMIO U3 UCTOYHUKOB PA3IIMYHBIX TUIIOB, aHAIU3UPOBATH, CACTEMATU3UPOBAThH
Y HHTEPIIPETUPOBATh HH()OPMAIIHIO Pa3IMYHBIX BUIOB U (OPM IIPEICTABICHHSI,
CTPYKTYpUPOBaTh HH(POPMAIINIO, MPEICTABIATh €€ B pa3inuHbIX (opmax, HILIIOCTPUPOBATH
rpaduyecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

2) Vuueepcanvhvie KOMMYyHUKAmMUuHble Oelicmeus, o0becneyusarom c@hopmuposanHocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oomenue:

BOCTIPUHUMATH U (DOPMYITHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSMHU H IEIISIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PELICHHUs 3a/1a4l, KOMMEHTUPOBATh NIOJyUYEHHBIH Pe3yJIbTaT;
B X0/1€ OOCY>KJICHHS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYk/1aeMOil TeMBbI, IPOOJIEMBI, peraeMoin
3a/1a4M, BBICKA3bIBATh WJIEH, HALIEJICHHbIE HAa MOUCK PEIICHHUS; CONOCTABIATh CBOM CYXKJIEHUS C
CY>KICHHUSIMH JIPYTHX YYaCTHHKOB JIMAJNOra, oOHapyXUBaTh pa3iN4he M CXOJCTBO IMO3UIUH; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh PE3ydbTaThl PELICHUs 3aJauyM, DSKCIEPUMEHTA, WCCIEAOBAHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAaT BRICTYIUICHUS C YUETOM 3a]1a4 MPE3eHTAIlUU 1 0COOCHHOCTEH
ayIUTOPUHU.

CotpyaHunuecTso:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAH/IHOM U MHANBUAYATbHON PaOOTHI IPU PEIICHUU
y‘-I€6HBIX 3a1a4; MNPUHHUMATL LCJIb COBMECTHOU ACATCIIBHOCTH, IINIAHUPOBATH OpraHu3alnio
COBMECTHON palOThHI, pacHpenensaTh BHIBI pabOT, JOrOBapHBaThCs, OOCYX AAaTh IMpolecC U
pe3yabTat paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX opMax paboThI (00CykAeHUSI, 0OMEH MHEHHIA, «KMO3TOBBIE IITYPMbD)
Y UHBIE); BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPJIMHUPOBATH CBOU AEUCTBUS C IPYTMMH WICHAMU
KOMaH/bl; OILIEHWBAaTh KayecTBO CBOETO BKJIaga B OOIUH MPOAYKT TO KPHUTEPHUSIM,
c(hopMyITHPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

3) Vuusepcanvnvie pecynamuensie oeiicmsus, odecneyusarom Gopmuposanue cMulclo8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:



COCTaBJIAITh IUIaH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU II03HABATEIbHOW PE(IEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHUA M
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BJIAIETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yibTaTa pelleHns MaTeMaTUIeCKOU 3a1a4H;

IIPEIBUIETh TPYJHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPH PEILICHUH 331a4H, BHOCUTb KOPPEKTHBBI
B JICATEIIHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIHU U yCIOBUSAM, OOBSCHITh MPUYMUHBI JOCTHKEHUS WU
HEJIOCTHKEHUS Pe3yJIbTaTOB JIeSATEIbHOCTH, HAXOUTh OLIMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC
YuTaTh U CTPOUTH TAOJIUIBI U 1UATPAMMBI.

OHepI/IpOBaTb MOHATHAMM: CPECOAHCC apI/I(i)MeTI/I‘leCKOG, MCIMUaHa, HaI/I6OJ'IbIJ_ICC, HanMCHBIICC
3HA4YCHHUC, pa3Max MaCCHUBa YUCJIOBbIX NaAHHBIX.

OnepupoBaTh NOHATHUSMU: CIyYalWHBIM SKCHEPUMEHT (OMBIT) W CclydyailHOe COOBITHE,
DIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIyYalHOTO OIBITa; HAXOJUTHh BEPOATHOCTH B
OTBITaX C PABHOBO3MOXKHBIMH CITy4allHBIMHU COOBITHSIMH, HaXOJUTh U CPABHUBATh BEPOSITHOCTU
COOBITHU B U3YYEHHBIX CIy4YalHBIX SKCIIEPUMEHTAX.

Haxonute n popmynupoBaTh COOBITHS: NepeceueHre u OObEJUHEHNE TaHHBIX COOBITHH,
cOOBITHE, MPOTHUBOMOJIOXKHOE JAHHOMY COOBITHIO; TOJB30BATHCSA JUarpaMmamu Oiiepa U
(bopMyJII0i1 CIIOKEHUSI BEPOATHOCTEH MPH PEIICHNUH 3a/1a4.

OHGpHpOBaTB MOHATHUAMU: YCIIOBHAsA BCPOATHOCTH, HE3aBUCHUMBLIC CO6I)ITI/I$I; HaXoaUuThb
BCPOATHOCTH C IMOMOLIBIO ITpaBUJIa YMHOXKCHUS, C IOMOIIBIO I€PCBa CJ'Iy‘l&I’IHOFO OIIbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELLICHUH 3a/1a4.
OnepupoBaTh MOHATHSMH: HCIBITAaHHE, HE3aBUCHMBIE HCIIBITAHUSA, CEpUs HCIBITaHUH,
ycrex M HeyJauya; HaxXOJUTh BEPOSTHOCTH COOBITMH B CEpUM HE3aBUCHUMBIX HCHBITAaHUH 10

MIEPBOIO yClexa; HaXOJAUTh BEPOSITHOCTH COOBITUI B cepuu HcnbiTaHuil bepryim.

OnepupoBaTh MOHATUSAMU: Cly4ailHas BEJIWMYMHA, pAaclpeiesieHue BEpOSTHOCTEH,
JuarpaMma pacrlpezeseHus.



11 KUIIACC

CpaBHUBaTh BEPOATHOCTH 3HAYEHHUI CIy4yallHOW BEIMYMHBI 10 PACHPENCICHUI0 WU C
MOMOIIBIO AHArpaMM.

OnepupoBaTh TMOHITHEM MaTEMAaTHYECKOTO OXHIAHHS; MPUBOAUTH IPUMEPHI, Kak
IMPUMEHSIETCd MaTEeMaTHYeCKOe OXHJaHWE CIy4alHON BEJIMYMHBI HaXOAUTh MaTeMaTHUECKOe
0’KHJAHUE T10 JAHHOMY PacIpeieIeHUIO.

NmeTts MMPpEACTAaBIICHHUE O 3aKOHE OOJIBIINX YHCEN.

NmeTtn MMpEACTABIICHHUE O HOpMaJIbHOM PACIIPCACICHHUN.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB H TeM nuppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| [IpencrapieHue JaHHBIX U OMUCATEIbHAS 4 bu6nmnorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CryyaiiHble ONBITHI U CITy4aiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMU 3 1 bubmorexa HOK
P https://m.eds00.ru/e0b7bOf1
3JIEMEHTapHBIMU UCXOJaMU
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6motreka [JOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSTHOCTb, IEPEBO
4 CIIy4alHOTO OTbITa, (hOpMYyJia TTOJTHON 6 bubmmorexa [TOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI
bu6nmorexa LIOK
5 6] 0 4
JICMCHTRL KOMOUHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocaem0BaTEIbHBIX UCIIBITAHNM 3 1 bubmorexa LOK
P A https://m.edsoo.ru/e0b7b0f1
7 CryuaiiHple BEIMYUHEI U pacIpeacIcHUs 6 buomorexa HOK
y pacripen https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 0600 5 5 2
ODTICHHE 1 CHCTEMATHSAHA SHARHMH https://m.edso00.ru/e0b7b0f1
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne n/m P Kourpoububle IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypcsl
| Marematuueckoe 0XKHIaHUE CIIy4aiHOU 4 bubnnoreka HOK
BEJIMYMHBI https://m.edsoo.ru/5tbeSdcl
) Jucnepcus u craHIapTHOE OTKIIOHEHUE 4 1 bubnuorexa [HOK
CIIy4allHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnnoreka IIOK
3 0 3 1
3aion bonbumx Hmcen https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CydaliHbIE BETUYNHBI ) bubnnorexka HOK
(pacnpenenenust) https://m.edsoo.ru/5fbe5dcl
bubmmoreka [IOK
5 H 2 1
OPMAIILHOE pacpeiICICHuA https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6odIIEHNE 1 19 ) bu6nuoreka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
OnepupoBaTh NOHATUAMHU: cpeAHee apudMeTudyeckoe, MeauaHa,
6.2 HauOoJbIllee, HAUMEHbBIIEE 3HAUYEHUE, pPa3MaxX MAacCHBAa YHCIOBBIX
JTAHHBIX
OnepupoBaTh TMOHATUSAMHU: CIYYalHBIA OKCIIEPUMEHT (OMBIT) H
ClIy4yailHOE COOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTapHBIA MCXO.)
6.3 CIIy4aifHOTO  OMNbITa; HAaXOAUTh BEPOSTHOCTH B  OMNBITaX C
PaBHOBO3MOYHBIMU CIIyYallHBIMU COOBITUSIMHU, HAXOJIUTh U CPAaBHUBATh
BEPOATHOCTH COOBITHI B MU3yUYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX
Haxoauts u ¢opmMynupoBaTh COOBITHS: NEpeceYeHne U 0ObEeITUHEHHE
64 JAHHBIX COOBITHI, COOBITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAaThCA  JUarpamMmamMu Oiinepa u  (GOpPMYIOH  CIIOXKEHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTh TOHATUSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOUTh BEPOSITHOCTU C MOMOIIBIO IPaBUIa YMHOKEHUS, C
IIOMOUIBIO AE€PEBA CIyYallHOTO OIBITA
6.6 [TpuMeHsATH KOMOMHATOPHOE NMPABHIIO YMHOXKEHUS MPH pEIICHUH 3a1a4
OnepupoBaTh MOHATHUAMH: MCIBITAHUE, HE3aBHUCHMBIE MWCIIBITAHMS,
6.7 cepus UCHBITAaHUH, yCIIeX U HeyAauya; HaXOJUTh BEPOSITHOCTH COOBITHUM
' B CEpPUM HE3aBHCHMBIX HCIBITAHUN [0 TEPBOTrO YCIeXa, HaXOAUTh
BEPOATHOCTH COOBITHI B cepuH UcnibITaHui bepHysm
6.3 OnepupoBaTh NOHATUSMHU: ClIydaiiHash BEIWYWHA, pPACIPEICICHUE

BepOHTHOCTeﬁ, AuarpamMma pactupeaCiICHUA




11 KUIIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero 001ero 0opa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4YalHOW BEJIMYMHBI 10
. pacipeieNIeHUIO I € TOMOILBIO AHarpaMm
OnepupoBaTh MOHATHEM MATEMAaTUYECKOIO OKHJIAHUS, TPUBOAUTH
- OpUMephl TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXKUIaHHE
. CIy4yallHOM BEIWYMHBI, HAXOJIUTh MaTEeMaTH4YEeCKOE OXHUIaHUE IO
JTAHHOMY pacIpeeeHUIO
53 Nmets npeacraBieHue o 3aK0HE OOJBIITUX YHCET
5.4 NmeTs npeacraBiieHUE 0 HOPMAJIBHOM PACIPEACIICHUN

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KUIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Koa
6 Teopust BEpOATHOCTEHN U CTATUCTHKA
[IpencraBineHne JaHHBIX C TOMOIIbI0 Tabmun u  jauarpamMm. Cpennee
6.1 apudMeTHuecKoe, MeanaHa, HauOoOJbIIEe W HAMMEHBIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHUS U CTaHJIAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
CrnyualiHple SKCIIEPUMEHTHI (ONBITBI) U Ciy4ailHble COOBITHS. DJeMEHTapHbIE
coObITHS (MCXOJbI). BepoATHOCTh ciydyallHOTO COOBITHS. BIM30CTH YaCTOTHI H
6.2 BEPOSTHOCTH COOBITUI. CiTyualfHbIE ONBITHI C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMU
coObITusiMH. BeposTHOCTH COOBITUH B OMBITAX C  PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSMHU
63 Onepanuu HajJ COOBITUAMH: TEpeceueHue, OO0BbEAMHEHHUE, MPOTHUBOIOIOKHBIC
' coObItust. {uarpammsl Diinepa. @opmysa cloKeHUs BEPOATHOCTEH
6.4 VYcioBHass BEPOSATHOCTh. YMHOXKEHUE BEPOSITHOCTEH. JlepeBo CirydailHOro
' skcniepumenTa. dopmyna mosHoi BeposiTHOCTH. HesaBrucumMbie coObITHS
6.5 Komb6unaropuoe mnpaBuino ymHoxeHus. llepectaHoBku u ¢dakropuan. Ywucio

coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa




6.6

bunapHbelii ciy4aiiHbli ONBIT (MCHBITaHUE), ycnex W Heynada. HesaBucumele
ucnbiTanusl. Cepusi HE3aBUCUMBIX MCHBITAaHUW 110 TmiepBoro ycmnexa. Cepus

HE3aBHCUMBIX UCIIBITAHUN bepHymm

6.7

CnyyvaitHas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEM. Jwnarpamma
pacupenenenusi. I[lpumepsl pacnpesneneHuil, B TOM 4YHUCIIE T€OMETPUYECKOE U

OMHOMHUAIILHOE

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

52

YwucaoBwie XapPaKTCPUCTHUKU CJIy‘-IB,fIHI:IX BCIIMYHMH: MAaTCMaTH4YCCKOC OXHUJIaHHC,
JUCIICPCUA U CTAHAAPTHOC OTKJIOHCHHC. HpI/IMepH IIPUMCHCHHA MATCMATUYCCKOI'O
OXXHJaHus, B TOM 4YHUCJIIC B 3aJadax U3 HOBCCIIHGBHOﬁ XKU3HA. MareMaThdecKoe
OXHUaaHue 6I/IHapHOI71 cnyqaﬁHoﬁ BeIIMYMHBI. MaTemMaTudeckoe OKNJaHHUEC CYMMbI
CﬂyqaﬁHbIX BeInuMH. MaTeMaTudecKoe OXHNJAHUC U AUCTICPCUA TCOMETPHUICCKOI'O

¥ OMHOMHUAJIBHOTO pacIpe/lelIeHH

3aKoH OOJBIIMX YKCEN U €ro poiib B HayKe, mpupojie u oduiecTBe. BriOopouHbIit

METOJI UCCIIEJOBAaHUI

53

[IpuMeprsl HENpEpBIBHBIX  CIy4alHBIX Beau4yuH. IloHATHE O IUIOTHOCTH
pacnpezneneHus. 3agadn, IpUBOAIINE K HOPMAIILHOMY pacipenencHuto. [lonsarue

0 HOpPMaJIbHOM pacIpe/ieIeHIN




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoOBaHMS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATaAM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeHero oo0mero
oOpa3oBaHus

Bnagenue MmeronamMu 10Ka3aTeiabCTB, alrOpUTMaMU pELICHUS 3a7ady;
yMeHHe (QOpMYyJIUPOBAaTh U ONEPUPOBATH MOHSATHUSMU: OINpeEesieHue,
akcuoma, Teopema, CJe/ICTBHUE, CBOWCTBO, IMPHU3HAK, J0Ka3aTelbCTBO,
paBHOCUIIbHBIE ()OPMYJIMPOBKH; IPUMEHATH UX; YMEHHE (HOPMYIUPOBATD
o0paTHOE M TMPOTHUBOIOJIOKHOE YTBEP)KICHHE, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATh METOJI MaTeMaTHYEeCKON WHIYKIINU;
IIPOBOAMTH JOKA3aTeJbHbIE PACCyKIEHUS MIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTb PACCYXKICHHMM; yMEHHE OIEepHUpoBaTh
MOHSTUSIMU: MHOKECTBO, IOJAMHOKECTBO, ONEPALMU HaJl MHOXECTBAMU;
YMEHHE HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar Ui
OMKCAHUS PEATbHBIX MPOIECCOB U SIBJICHUN U MPU PEIICHUU 3a]1a4, B TOM
qHCclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHE OTIEPUPOBATH MOHITHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UMK, Tpad Ha MIOCKOCTH; YMEHHE 33aBaTh
¥ ONHCHIBATH Ipadbl pa3IMIHBIMU CLIOCOOAMH; MCIIOJIb30BaTh Tpadbl MpH
pellIeHnH 3a1a4

YMeHue onepupoBaTh MOHATUSMH: HATypajJbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTETIEHb C LIEJIbIM I10Ka3aTelleM, KOPEHb HaTypajibHOM CTENeHHU, CTENEHb C
palMoOHAJIBHBIM TTOKa3aTeNleM, CTETEHb C ACUCTBUTENBHBIM IOKa3aTeleM,
jgorapudm uucia, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJIO, palMOHaJIbHOE YHWCIO, UPPaLMOHAIBHOE YHCIIO,
MHOXECTBAa HATypPAJbHBIX, LENbIX, PAlHOHAIBHBIX, JACHCTBUTEIHHBIX
YHCeJl; YMEHUE UCIT0JIb30BATh MPU3HAKY AETMMOCTH, HAUMEHBIINHN 00IIHi
JenuTeNs U HauMeHbllee oOliee KpaTtHoe, ainroput™ EBkiamna mnpu
pELIeHUH 33/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3UIIMOHHBIMU CUCTEMaMHU
CUMCIIEHUS;  yMEHUE  BBINOJHATH  BBIYUCICHHE  3HAYCHUH U
npeoOpa3oBaHUsl  BBIPQKEHUH €O  CTENEHSAMH U  Jorapupmami,
npeoOpa3oBaHus  JpOOHO-pAllMOHAJBHBIX  BBIPAXEHHH;  yMEHHE
ONEepUpOBaTh MOHATUSIMU:  TIOCIENOBATENBLHOCTh, apu(MeTHyecKas
Iporpeccusi, reoMeTpuueckas mporpeccusi, OeCKOHEYHO YyObIBaroIas
reoMeTpuueckas MporpeccHs; yMeHHe 3aJaBaTh IOCIIE0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OpMyI; yMEHHE OnepupoBaTh
MOHATUSMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, GopMa 3alMCH KOMITJIEKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUYEecKas U anredpandeckas); yMeTb
POU3BOIUTH apU(PMETHUYECKHE NEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MIPUBOJUTH IPUMEPHI UCIIOJIB30BAHNUS KOMILJIEKCHBIX YHCENl; OIEpUPOBAThH




NOHATHSAMM:  MaTtpuua 2xX2  wu  3x3, omnpeaenuTenb MaTpULbI,
reOMETPUYECKUI CMBICIT ONPEASIIUTENS

YMeHue onepupoBaTh INOHATHSAMU: palMOHAIbHBIC, HUPPALMOHAIBHEIE,
NoKa3aTebHbIC, CTENEHHBIE, JOrapu(pMUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMBI, yMEHUE OIEPUPOBATH
HNOHATUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3OBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCHIBHOCTH
YPaBHEHHH, HEPAaBEHCTB M CUCTEM; YMEHHE peIlaTbh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YPaBHEHHs, HEPABEHCTBA M CHCTEMBl C IIapaMeTpPOM; IPUMEHSIThH
YpPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBI JUIs PELICHUS MaTEMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTe! HAYKH U pealbHON )KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (DyHKUUS, UYETHOCTh (PYHKIIHH,
NEePUOANYHOCTh (PYHKIMH, OTPAHMYEHHOCTh (DYHKIHMH, MOHOTOHHOCTb
byHKIUM, SKCTpeMyM (QYHKIMH, HauOoJblllee U HaMMEHbIEe 3HAUCHUS
(GYHKIMN HAa TIPOMEXKYTKE, HEIIpephIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dbyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, T€OMETPUIECCKUN U
(¢u3nUIecKUii CMBICIT TPOHW3BOJIHOW, IEpPBOOOpasHas, ONpeneIEHHBINA
MHTETPa], YMEHHE HAaXOJUTh ACUMOTOTHI rpaduka (QyHKIUH, yMEHHE
BBIYUCIIATh MPOU3BOJHBIE CYMMbI, IPOU3BEIEHHUSA, YaCTHOTO H
KOMMO3UIMN (DYHKIMN, HaXOOUTh YpaBHEHHE KacaTeNbHON K rpaduxy
GYHKIIUM; YMEHUE HaxXOIUTh IMPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKIIUNA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [JIsl HCCielnoBaHus (yHKIUH,
HAaXOJUTh HAWOOJbIINE M HAUMEHbIIME 3HAa4YeHHs (DYHKUUN; CTPOUTH
rpayKkd MHOTOUYIEHOB C HMCIOJIb30BAaHUEM allapara MaTeMaTH4eCKOTrO
aHalM3a; OPUMEHATHh MPOU3BOAHYIO JUISI HAXOXKJEHUS HaWIydllero
pellieHuss B NPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHUYECKUX H
(bU3MYEeCcKUX 3a/1auax; HAXOAUTh IUIOMIAA U 00BEMBI (GUTYP C TIOMOIIBIO
MHTETpasla; MPUBOJIUTH NPUMEPBl MAaTEMATHYECKOTO MOJECIUPOBAHMS C
NOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: rpaduK QyHKIMU, oOpaTHas QyHKIHS,
KOMIO3UIMSA (PYHKUMHA, JUHEHHas (QYHKUMS, KBagpaTuyHass (QyHKIMS,
pannoHanbHass (YHKIWS, CTerneHHas (QyHKIUS, TPUTOHOMETPHUYECKHE
(byHKIMH, 0OpaTHbIE TPUTOHOMETPHUYECKUE (DYHKIUH, MOKa3aTeabHas U
jgorapupmuueckass (GYHKIHU; YMEHHE CTPOUTh TIpadUKU H3YYEHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  rpaduKoB  (DYyHKIMIA,
UCMOJIb30BaTh TpapyKHU A U3yUEHHsI MPOLIECCOB U 3aBUCUMOCTEH, MpH
pelieHnn 3a7ad U3 JPYruxX Y4eOHBIX MPEIMETOBH 3aJlad U3 peabHOU
KM3HH, BBIpAXKaTh (QOpPMYJIaMH 3aBUCUMOCTH MEXIY BEIHUYNHAMU;
HCIIOJIb30BaTh CBOICTBa M rpaduku QpyHKUMN U pelIeHUs ypaBHEHMIH,
HEpPAaBEHCTB M 3aJlad C IapaMeTpaMu; HU300pakaTh Ha KOOPAMHATHOU
IUIOCKOCTH MHOXKECTBA peIlIeHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemarh TEKCTOBBIC 3aJayd Pa3HBIX THUIOB (B TOM YHCJIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JIACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHMS, YpaBHEHHs, HEpaBEHCTBA U HX
CUCTEMBI [0 YCIOBHUIO 3a/ayd, HCCIEJOBATh IMOJIYYEHHOE pEIIeHUE U
OLICHUBATh MPABIONOJ00HOCTh pE3yJbTATOB; YMEHHE MOJAEIHPOBATH
pealbHbIE CUTYallMM Ha S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAKECHMS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MHCIOJNb30BAaHMEM ammapara  anreopsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTat

YMeHue onepupoBarh MOHATUAMU: CpeaHee apuMeTHuecKkoe, MeIuaHa,
HauOOoJIbIlIEE U HAUMEHBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHs], CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKAaTh, HHTEPIPETUPOBATH
UH(OPMALINIO, TPECTABICHHYIO B TAOJIMIIax, HA qUarpaMMax, rpadukax,
OTPaKaIOIIyI0 CBOMCTBA peasIbHBIX MPOLIECCOB U SIBJIICHUI; IPEICTABIATh
uHpOpMALMIO C TOMOLIbI0 TalIWI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIC, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BaTh COBMECTHBIE
HaOJII0ACHUS C IOMOILBIO AMarpaMM pacCceuBaHMsl U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATUSAMH: CIy4YalHBIA OMNBIT U Ciy4ailHOe
cOOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C MCIOJIb30BAaHUEM TIpapUUECKUX METOA0B; MPHUMEHATH
bopMyIIbl CIOXKEHHS U YMHOKEHHUS BeposiTHOCTeH, (opmyiy moigHOH
BepoATHOCTH, opMyny bepHymnnu, koMOuHATOpHBIE PAKTHl U POPMYIIBL;
OLICHMBAaTh BEPOSATHOCTU pEalbHBIX COOBITUH; YMEHHE OIepHUpOBATH
MNOHATUSIMM:  CllydaliHasi BEJIUYMHA, paclpeesieHue BepOATHOCTEH,
MaTeMaTUYeCKOoe OKHMJIaHUE, TUCIEepPCUss M CTaHAapTHOE OTKIOHEHHE
ClIy4ailHOM BeNIMYMHBL, (QYHKUUU paclpeneieHuss ¢ IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIBHOIO M HOPMAaJIbHOTO PACIIPENEICHUN; yMEHHE
MCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX PACIIPEAEICHUI I PEIEHUs 3a1a4;
3HAaKOMCTBO C MOHATUAMU: 3aKOH OOJIBIINX YHMCEN, METO/Ibl BBIOOPOUYHBIX
UCCJIEIOBAaHNM; YMEHHE TPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIIMX YHUCE] B HPUPOJHBIX M OOIECTBEHHBIX SBJICHUSX; YMEHUE
ONEepUpPOBATh MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHHM,
YUCIIO  NEpecTaHOBOK; OuHOM  HploTOHa; yMeHHE  NPUMEHSTH
KOMOMHATOpHbIE (DAKTBI U pACCY>KJEHUS JUIsl PEIIeHUs 3aj]ay; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITUI; COCTABIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ysbTat

VYMeHue onepupoBaTh NOHATHUSAMH: TOYKA, MpsAMas, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJINUYMHA YIJIa, IJIOCKUH YTOJI, ABYTPaHHBIN
yroJj, TPEXITPAHHBIA YIOJl, CKPEIMBAOIIMECS MPSMBIE, TAPAIIIENBHOCTh U
NEPHEHAUKYIISIPHOCTD IPSMBIX U IUIOCKOCTEH, yIrOid MEXIy MpPSIMBIMH,
Yroia MeXAy MNpsAMOM M IUIOCKOCTBIO, YIOJI MEXKIy IUIOCKOCTIMY,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUC MCKIAY IMPAMbIMHU,
pacCToOAHNUE MEXKAY IINIOCKOCTSAMU, YMCHHUE HCIIOJIB30BAaTh IIPHU PCIICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUC OLICHUBATDH
pa3sMEpPbL 00BEKTOB OKpyXarmero Muhupa, CTpOUTb MATEMATHUYCCKUC
MOACIN C IIOMOLIBIO T'€COMETPUUCCKHX MOHATHN H BCJIMYKH, pPCIIaThb
CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aa4Un

YMeHue onepupoBaTh MOHATHAMU: IUIOWEAAb GUTYypbl, 00BEM (Urypsl,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPDAaHHHUK, CEYEHHWE MHOIOIPaHHHUKA,
Ky0, Mapaijenenumnes,, Npu3Ma, NUpaMmuaa, QUrypa U MOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Iap, cdepa, miuomans cdepsl, MIOLAAb
MOBEPXHOCTH MHUPAMUABI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO TapajuleNenuIena, MUPaMHUAbL, MPU3MBbl, LWIMHIPA,
KOHyCa, L1apa, pa3BEPTKa IOBEPXHOCTH, CEUYEHHUs KOHyca M IWIMHJIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIpPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI U TMOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTHh CBOWCTBA T€OMETPUYECKUX (UTYDP, CAMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeeHUsI U3y4aeMbIX (GUTYP, BBIIBUTAaTh TUIIOTE3BI O
CBOWCTBAaX M NPU3HAKAX TE€OMETPHUECKUX (GUTYp, OOOCHOBBIBATHUIIN
omnpoBepraTh MX; YyMEHHME MPOBOAUTH Kiaccupukauu @uryp 1o
Pa3NIMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIC IOMOJHHUTEIbHbIC
IIOCTPOCHUSI

11

YMeHue onepupoBaTh IMOHATUSAMHU: JIBUKEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (UIYpbI; yMEHHE
pacrno3HaBaTh paBHblE M MOJOOHBIE (QUIYpHI, B TOM YHUCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCII0JIb30BaTh TEOMETPUYECKUE OTHOLICHHUS ITPU
peLIeHUH 3aJayd; HaXOAWUTh T'€OMETPUUYECKHE BEIUYMHBI (AJMHA, YTrod,
I0Iaab, 00bEM) MU PELICHUHU 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U
U3 peaqbHOW JKU3HH; YMEHHE BBIYMCIATH T'€OMETPUUYECKHE BEITUUHHBI
(uMHa, yroJ, miouaab, 0O0BEM, IUIOMIA[b IMOBEPXHOCTH), HCMOIb3YS
U3y4YeHHbIE (OPMYJIBI U METOABI, B TOM YHCJE: IJIOLAAb MOBEPXHOCTH
MUPaMU/JIbI, TIPU3MBI, KOHYCA, IIMHIpPA, MJI0Manb cepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO Tapajuleenunena, MUPaMHUAbl, MPU3MBbl, LWIMHIPA,
KOHYcCa, I1apa; YMEHUE HaXOAUTh OTHOLIEHHE 00BbEMOB MOJOOHBIX QUTYD
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YMeHHe onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPMHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCIIO, Pa3JIOKCHHE BEKTOpa MO Oasucy,
CKaJIIPHOE TPOM3BEICHUE, BEKTOPHOE NPOM3BEICHUE, YTOI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJIL30BAaTh BeKTOpHBIfI n KOOpJIHHaTHBIfI METO/
JUTS pEIlIeHHsI TEOMETPUYESCKHX 33/1a4 U 33]1a4 IPYTUX YYEOHBIX MPEAMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MAaTEMAaTHKH B HU3YYEHHU MNPHUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHHM; yMEHHE pAaclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, YMEHHUE IPUBOJUTH MPUMEPHI MATEMAaTHYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUUECKON HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

K IIpoBepsieMblii 3JIeMEeHT CO/leP:KAHUS
ox

1 Yucina ¥ BEIUMCIIEHUS

1.1 Harypanbnblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCeT

Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECSATUYHBIE ApPOOM, MPOICHTHI,

1.2 OCCKOHEYHBIC TTEPUOIUUECKHE TpodH

13 Apudmerniyeckuii KOpeHb HaTypalbHOH creneHH. JleWcTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMH HATypaJbHOU CTETICHH

L4 Crenens ¢ nenbiM nokaszaresieM. CTeneHb ¢ palMoHAIbHBIM MMoKa3aTeneM. CBoiCTBa
) CTEIIEHH

L5 CuHyC, KOCHHYC ¥ TaHTCHC YHCJIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 = Jlorapudm uncna. JleciTHUHBIC M HATYpaJIbHBIE JIOTAPU(DMBI

JleficTBUTEIBHBIC YnciIa. Apu(METHUYECKUE OTIepaIlii C IeHCTBUTEILHBIMU YUCIAMHU.
1.7 [TpubnuxEHHbBIC BBIYMCICHUS, IPABUJIa OKPYTIICHUS, IPUKHU/IKA U OLIEHKA pe3yybTara
BBEIYMCIICHUN

1.8 = TIpeoOpa3oBaHue BRIpOKECHUN

1.9 KomMmiuiekcurie yncia

2 YpaBHEHHUsI U HEPABEHCTBA

2.1  llensie u ApoOHO-pallMOHANILHBIE YPABHEHUS

2.2 VppauuoHanbHblE YpaBHEHUS

2.3  Tpuronomerpuyeckue ypaBHEHHUS

2.4  Tloka3zarenbHble U JOTapU(PMHUUECKHE YPAaBHEHHS

2.5 | Uensie u 1poOHO-palIOHATILHBIE HEPABEHCTBA

2.6 | HppammoHnaibHble HEPAaBEHCTBA

2.7 = Tloka3zaTtenbHbIC U JOTapU(MHUUECKIE HEPABCHCTBA

2.8 Tpuronomerpuueckue HepaBeHCTBA

2.9  Cuctemsl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10  YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C IApaMETPAMU

2.11  Martpuua cuctemsl JJUHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTpULIbI

3 OyHKIUH U TpapuKH

OyHkums, crnocodbl 3amaHus ¢QyHkiuu. ['paduk Qynkumu. B3aumHo oOpatHbIe

3.1 , .

¢yukuuu. YérHelie u Heu€THble GyHKIMU. [lepuoanueckue pyHKIUN

ObnacTh ompeneneHus W MHOXECTBO 3HaueHud QyHkumu. Hymm ¢dyHkuum.
10 [IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpoMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

MakcuMymbl U MUHUMYMbI (QyHkuuu. Haubonbliee ¥ HavMeHblee 3Hau€HUE

(GyHKIUU Ha IPOMEKYTKE



33 Crenennas (yHKIMS ¢ HATYpaJbHBIM U IENIBIM MTOKa3aTeneM. EE cBoiicTBau rpaduxk.
' CgoiicTBa 1 rpadyK KOPHSI 71-0¥ CTETICHU

3.4  Tpuronomerpuueckue pyHKIUH, UX CBOMCTBA U rpauKu

3.5  IlokazarenpHas u Jorapupmudeckas QyHKIIUU, UX CBOWCTBA U IPaPUKH

16 Touku paspeiBa. AcumntoTsl TpadukoB ¢yaknmid. CBoiicTBa  (YyHKIHMH,
' HETIPEPBIBHBIX HA OTPE3KE

3.7 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHU OCIIEA0BATENLHOCTEN

3.8  Apudmernueckas u reomerpuueckas nporpeccun. @opmyia cI0KHBIX IPOIEHTOB

4 Hauana MmaTematnyeckoro againsa

4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (yHKIMNA

[Ipumenenue mNPOU3BOIHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 skctpemyMbl. HaxoxaeHrne HauOOJbIIEro ¥ HAaUMEHBLIETO 3HA4YeHUs (YHKIMUA Ha
OTpE3Ke

4.3 | IlepBooOpasnas. MHTETpan

5 MHoOkecTBa U JJOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Jnarpammsl Ditiepa — Benna
5.2 Jloruka

6 BGPOHTHOCTL KU CTaTUCTHKA

6.1 OmucarenpHas CTATUCTUKA

6.2  BeposTHOCTH

6.3  KomOunaropuka

7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [Ipsimbie ¥ TJIOCKOCTH B MPOCTPAHCTBE

7.3 ' MHoOrorpaHHuKu

7.4 @ Tena u NOBEpXHOCTHU BpallleHUs

7.5 = KoopauHaTel U BEKTOPHI

DOKYMEHT NOANWCAH SNEKTPOHHOW NOANKCHIO
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