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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamMmma yae0HOT0 Kypca «BeposiTHOCTh U CTATUCTHKA) 0a30BOTO YPOBHS ISt
obyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe denepanbHOTO TrocyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHapTa CPEAHEro 00Iero 00pa3oBaHus, C yu€TOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, MPENBABISEMBIX K MAaTEMaTHYECKOMY OOpa30BaHUIO, W TPATUIUN POCCHICKOTO
oOpa3oBanus. Peanusanusi mporpaMMbl 00ECIICUUBACT OBJIAJICHUE KIIOYCBBIMUA KOMITETCHITUSMH,
COCTaBJISIIOLIMMHU OCHOBY JJISi CaMOpa3BUTHSI M HENPEpPBIBHOTO 00pa3oBaHUs, IEJIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATEILHOTO PAa3BUTHS IMYHOCTH O0YYaIOIINXCA.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblii kypc «BeposiITHOCTh U CTaTUCTUKA» 0a30BOT0 YPOBHSI SBISETCS MPOJOIIKEHUEM
U Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOr0 YpOBHS OCHOBHOW mikoinbl. Kypc
npenHasHaueH Ui GOPMUPOBAHUS Y OOYJAFOIIMXCS CTATUCTHYCCKON KYJIBTYPHl U TIOHUMAaHUS
pOJM TEOPUM BEPOATHOCTEM KAK MATEMAaTHYECKOTO MHCTPYMEHTA IS M3YYEHUs CIIy4alHbIX
COOBITHIA, BEJIMUMH U mpoiieccoB. [Ipu nzyuenuu Kkypca o0oramaroTcs MpeACcTaBIeHUs yJaluxcs
0 METOJaX UCCIIEOBAHUS N3MEHYHBOTO MUPA, PA3BUBACTCS TOHUMAaHKE 3HAYUUMOCTH U OOIIHOCTH
MaTeMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PECHMUS.

CoaepxaHue Kypca HampaBji€HO Ha 3aKpEIUICHHE 3HAHWW, MOJYYEHHBIX NPH U3YYCHUH
Kypca OCHOBHOM IIKOJIbI ¥ HA Pa3BUTHE IIPEICTABICHUM O CIIy4ailHbIX BEJIMYMHAX U B3aUMOCBSI3X
MEXy HUMH Ha BaXXHBIX TIPUMEPAX, CIOKETHI KOTOPBIX MOYEPITHYTHI U3 OKPY>KAIOIIETO MUPAa.

B cooTBeTcTBHMU C yKa3aHHBIMU IIEJIIMH B CTPYKType yueOHoro kypca «BeposTHocTh u
CTaTHCTUKA» CpeAHed KONkl Ha 0a30BOM YpPOBHE BBIIEICHBI CIEAYIONME OCHOBHBIC
conepkatenbHble TUHUM: «CrydaiiHble COOBITHS M BEpOSTHOCTUY», «CiydaliHble BETUYMHBI U
3aKOH OOJIBIINX YHCEI.

Baxnyto dacTh Kypca 3aHUMaeT U3yYEHHE TEOMETPUUYECKOTO W OWHOMHAIHLHOTO
pacupeneneHuid UM 3HAaKOMCTBO C HMX HENPEpPhIBHBIMU AaHAJIOraMd -— T[OKa3aTelIbHbIM H
HOPMAaJIbHBIM Paclpe/IeICHUSIMH.

Conepxanne nuHUM «CiydaiiHble COOBITHS M BEPOSTHOCTH» CIYKUT OCHOBOW st
(dbopMHUpOBaHUS TIPEACTABICHHUH O PaCTIpeICTICHUN BEPOSTHOCTEN MEX Ty 3HAUCHUSIMU CITYYalHBIX
BEJIMYMH, a TaKXKe ITa JIMHHUS HEeoOXoauMma Kak 0a3a JIs M3ydeHUs 3aKOHa OOJBIIMX YUCEN —
GbyHIaMEHTAIbHOTO 3aKOHA, JEHCTBYIOIIETO B MPHPOAE U OOIIECTBE H  HMEIOIIETO
MaTematuueckyro  (Gopmanuzanuto. Cam  3akOH  OOJNBIIMX  YWCEN Mpeisiaraercs B
03HAaKOMHTEJIbHON (hOpME C MUHUMATHHBIM HCTIOIB30BAaHIUEM MaTEMaTHIECKOTO (hopMamn3Ma.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CITYYalHBIMUA BEJTUYMHAMU, aKI[CHTUPYIOT BHUMAaHUE
HIKOJIbHUKOB Ha ONHMCAHUM M W3YYEHUHU CIy4YalHBIX SBJIEHUN C TMOMOIIbIO HEMPEPBHIBHBIX
¢byskuii. OCHOBHOE BHUMAaHHE yJIEseTcs MTOKa3aTeIbHOMY U HOPMAIIbHOMY pacIipe/ielIeHHsIM,
OpU 3TOM TMPEANOJAraeTcsi O3HAKOMHUTEIBbHOE H3YydYeHHEe Marepuana 0e3 J0Ka3aTelbCTB
MPUMEHSIEMbIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wm3yuenue kypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM YpPOBHE OTBOAUTCS | dac B
HEZIeII0 B TeYeHHE KaXKI0ro roja o0y4yeHusi, Bcero 68 yueOHbIX 4acoB.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBienue NaHHBIX C MOMOIIbIO Tabmui U auarpamm. CpeaHee apudmernyeckoe,
MeAraHa, HauOoJIblee U HaMMEHbIIIee 3HaYeHHs, pa3Max, TUCIEPCUs U CTaHIapTHOE OTKJIOHEHUE
YHCIIOBBIX HAOOPOB.

CrnyuaiiHple 5KCIEpUMEHTHI (ONBITHI) M CIy4alHbIE COOBITHS. DJIEMEHTAapHBbIE COOBITHS
(ucxonpl). BeposiTHOCTh ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
Crny4aiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH. BeposTHocTH cOOBITHI
B OIBITAaX C PABHOBO3MO>KHBIMHU AJIEMEHTAPHBIMH COOBITUSIMH.

Ornepanuu HaJl COOBITHSIMU: TepeceueHue, 0ObeIUHEHHE, MPOTUBOIIOIOKHBIE COOBITHSI.
Huarpammsl Ditniepa. Dopmyiia ca0KeHUsI BEPOATHOCTEN.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSATHOCTEN. JlepeBO CllydyallHOTO 3KCIIEPUMEHTA.
®opmyna noJaHOU BepoaTHOCTH. HezaBrcumMbie cOOBITHSI.

Kombunaropuoe npasBmino ymHoxeHus. [lepectanoBku u ¢akropuan. Uucno coyeTaHuid.
Tpeyronpauk [Tackans. @opmymna 6maoma HeroToHa.

bunapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuUMblE UCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUH A0 nepBoro ycmnexa. Cepusi HE3aBUCHUMBIX HCIBITAHUN
bepnyim.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jluarpamma pacrpezeseHusl.
[Tpumeps! pactipesienieHuii, B TOM 4HCie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 KUIIACC

YucnoBble XapaKTEPUCTUKH CIIYYalHBIX BEIUYUH: MATEMAaTHYECKOE OKUITAHUE, TUCTIEPCUS
Y CTaHJApPTHOE OTKJIOHEHUE. [[puMephl MpUMEHEHNsSI MATEMAaTUYECKOTO OKHUIAHUS, B TOM YHUCIIEe
B 3aJauyax M3 TOBCEIHEBHOHN >KM3HM. Maremartnueckoe OXuJIaHue OWHApHOW CIy4aiiHOMN
BEJIMYMHBL. MaTeMaTu4eckoe OXKHMAAHUE CYMMBI CIy4alHbIX BEJIMYHMH. MaremaTuyeckoe
OKUJaHUE U JUCTIEPCHUSi TEOMETPUIECKOTO U OMHOMUATILHOTO pactpe/ieieHUH.

3akoH OOJIBIIUX YMCEN U €T0 POJib B HaykKe, MpHUpojae U odmecTBe. BeiOopouyHbIit MeTO
HCCJIeIOBaHUM.

[Ipumepsl HENPEPBIBHBIX CIyYalHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH paclpeieseHHUs.
3agauv, TPUBOMASIIIME K HOPMallbHOMY pacnpeaeiieHuto. IloHarne o HOpMaabHOM
pacrpeeeHuH.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMH OOydYarolerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUH C UX QYHKIMUSIMHU U Ha3HAYCHUCM.

IlaTpuoTHYecKkoe BOCIMTAHHE:

c(OpPMUPOBAHHOCTHIO POCCUNCKON IPasKIaHCKON UACHTUYHOCTH, YBOXKEHHUS K MPOLLIIOMY U
HACTOAILEMY POCCHICKOW MAaTEMATHKH, LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHXKEHUSAM POCCUICKHUX
MAaTEMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTHKECHHUH B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEJICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyYIIErO.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETHUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, PaCCYX ACHUH; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(hOPpMUPOBAHHOCTHIO YMEHHUS TNPUMEHSATh MaTeMaTH4YeCKue 3HaHWUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryisapHas (usndeckas
aKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUSA, MPH 3aHATUSX CIOPTHBHO-030POBUTEIHHON
eI TEILHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHUEM IEHHOCTU TPYIOIIOOHS; HHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBEHON NEITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYpPhl, MOHUMAHHEM BIHUSHUS COLUATBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSSHUE NPUPOJHOW M COLMAIBHOM CpEAbl, OCO3HAHHUEM
r00aMbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAallMedl Ha  MPUMEHCHHE
MaTeMaTUYeCKUX 3HAHWUU JJIsl pEHIeHUs 3a7ad B 00JIACTH OKpYKAroIIeH cpeipl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX ITOCJIEACTBUN I OKPYXKAIOIIEH CPE/IbI.

I{eHHOCTH HAYYHOI'0 TO3HAHUSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAOB €€ Pa3sBUTHA U 3HAYUMOCTH JJI1 Pa3BUTHs LIMBUIM3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYpPOU KaK CPEICTBOM ITI0O3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIEN0BATEIIBCKYIO JESATEIBHOCTh HHAUBUIYAIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHH ISl BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPUBOJUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHUS, IIpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CcaMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHHS W  BBIBOJALI IO  pe3yjbTaTaM
pOBEEHHOTO HAOTIOCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTaTh IIPEAIOJIOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBIBIATH JeUIUTHI UH(GOPMALIUY, JAHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOMPOC U
JUISl peLLieHUs 3a1a4H;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, aHAJIU3UPOBATD,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TNPEACTaBIATh €€ B pas3auuyHbiXx (opmax,
WTIOCTPUPOBATH TpaduuecKy;

e OIICHWBaTh HAAEKHOCTH HMHPOPMALUM 10 CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms

COYUANBHBIX HABLIKOE 00YYATOUUXCA.

Oo0menne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELIEHUs 3aa4l, KOMMEHTUPOBATh
MOJIYYEHHBIA pe3yibTarT;

e B Xoje 0OCYXKIEHHS 33aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMO TeMBbI, TPOOIIEMBI,
pemaemMoi 3aa4m, BBICKa3bIBaTh UJECH, HALICJICHHBIE HA IIOUCK PELIEHUS; CONIOCTABIIATh
CBOM CY)KJIEHUS C CYXJACHUSIMH JIPYTHX YYaCTHUKOB JHajora, OOHapy>KMBaTh pa3inyuue
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (GopMynnpoBaTh pa3HOINIACHs, CBOU
BO3PaKEHUS;

® [IPEACTaBIATH PE3YyJIbTaThl PELICHUS 3a]a4d, SKCIEPUMEHTA, UCCIENOBAaHUs, ITPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMAaTh U UCIIOJIH30BATh IPEUMYILECTBA KOMAHIHOM U MHIUBUAYAIbHON pabOThI IPU
pelieHny y4yeOHbIX 3a/1ay; IPUHUMATh 11€JIb COBMECTHOM JEeSATENIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTb BHIbl paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IaTh MHEHUS! HECKOJIBKUX JIFOJCH;

e y4yacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyKaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U MHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS
C IPYTMMHU YiI€HAaMH KOMaH]Ibl; OLIEHUBAaTh KA4€CTBO CBOETO BKJIAJa B OOIIMNA MPOAYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM pEUICHHs 3aJayd, BBIOMPATh CIOCOO pelieHus ¢ y4eToM
UMEIOIMXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pelIeHuH ¢ yu€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJaJeTh HAaBbIKAMM IIO3HABATEIBHOM pE(PIEKCMM KaK OCO3HAHHUS COBEPIIAEMBIX

JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, HX pPe3ylbTaTOB; BIAJAETh CHOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpolecca M pe3yjibTaTa pPeuieHUs MaTeMaTH4ecKOi
3a]a4uu;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 337a4d, BHOCHUTD
KOPPEKTUBBI B JIEATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAHJICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHUBAaTh COOTBETCTBHE pE3yJibTaTa IEIH H YCIOBUSAM, OOBSCHATH TPHUYUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

Uurarh U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTh MOHATUSMH: cpenHee apudmerHdeckoe, MenuaHa, HauOoJbIIee,
HalMEHbIIIee 3HaUE€HUE, pa3Max MacCUBa YUCIIOBBIX JTaHHBIX.

OnepupoBaTh MOHATUSAMH: CIy4alHbBIM SKCIIEPUMEHT (OMBIT) M Cly4ailHOe COOBITHE,
AIIEMEHTAPHOE COOBITHE (DIIEMEHTAPHBIN MCXO0/) CIYyYallHOTO OMBITA; HAXOIUTHh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMH CIIyYailHBIMH COOBITHUSIMHU, HaXOAUTh M CPAaBHUBATH BEPOATHOCTH
COOBITUI B M3YUYEHHBIX CIYy4alHBIX 3KCIIEPUMEHTAX.

Haxonute 1 ¢opMynupoBaTh COOBITHS: IepeceueHre U 0ObeAMHEHUE JTaHHBIX COOBITHH,
coObITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJb30BAaThCS JUarpaMmamu Oiiepa U
(bopMyII0ii cl10’KeHUsI BEPOATHOCTEN MPU PEIICHUH 3a/1au.

OnepupoBaTh NOHSTHUSIMU: YCIOBHAsE BEPOATHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAWUTh
BEPOATHOCTH C IOMOUIBIO IIPABUJIa YMHOKEHHUS, C IIOMOILBIO IEpEBa CIy4alHOTO OIBITA.

[TpuMeHsATh KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS TPHU PEIICHUH 3a/1ay.

OnepupoBaTh MOHATUSIMM: HCIBITAHUE, HE3aBUCHMBIE HCIBITAHUS, CEPUS HCIBITAHWUM,
yclex W HeyJaya; HaxOJIUTh BEPOSTHOCTH COOBITHII B CEpUU HE3aBUCHUMBIX HCHBITAHUU 0
NEPBOTO yclexa; HaXOAUTh BEPOSTHOCTH COOBITHI B cepuu UcTbITaHui beprynu.

OnepupoBaTb MNOHATHAMM: CilydaiiHass BEIWUYMHA, PpACHpPEIECICHUE BEPOSTHOCTEH,
Juarpamma pacipeieneHHms..

11 KUIIACC

CpaBHMBaTh BEPOSITHOCTH 3HAUYEHUU CIy4yalHON BEJIMYMHBI O PACHpPE/ICTICHUI0 WA C
MTOMOIIBIO JHArPaMM.

OnepupoBaTh TOHATHEM MAaTEMAaTHUYECKOTO OXHUIAHUS;, TPHUBOJAWTH MPUMEPHI, Kak
MPUMEHSETCS MAaTeMaTHYeCKOE OXHUAAHUE CIIy4ailHOM BENIMYMHBI HaXOJUTh MaTEMaTUYECKOe
0’KHMJIaHHE 110 JaHHOMY paclpeIeIeHUIO.

NmeTh npeacTaBieHue o 3aK0HE OOJBITUX YHCET.

NmeTh npeacTaBiaeHne 0 HOPMAIBHOM pacIpeieICHUH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6nmorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBI€ OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
3 Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6mmoteka [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VcnoBHast BEpOSATHOCTD, IEPEBO
4 CIIy9aifHOTO (I))HI)ITa do 15[[ lea TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH W HE3aBUCUMOCTH COOBITHIT
bu6nmorexa LIOK
> DTIEMEHTEI KOMOUHATOPHIKH 4 https://m.edso0.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX UCITBITAHUI 3 1 bubmorexa LIOK
p A https://m.edsoo.ru/e0b7b0f1
7 CrayuaiiHple BEIMYUHEI U pacIpeaeICHUS 6 bubmorexa HOK
ya pactipen https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 i 5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.edsoo.ru/e0b7hOfL
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 MaremaTuyeckoe OKUJIaHue CITy4yalHOU 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
) Hucniepcust u cTaHAapTHOE OTKJIOHEHHE 4 1 bubmmoreka [JOK
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
1
3 3aKoH GotbIX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHble cilydaliHble BETUYUHbI 9 bubnuoreka [IOK
(pactipeenenusi) https://m.edsoo.ru/5fbc5dcl
bubnmnorexa LIOK
H 2 1
> OPMATLHOE pactipeleier https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6odIIeHNE 1 19 9 bubnmnorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I1O 34 5 3

ITPOTPAMME



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

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl cpeaHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOSTHOCTEH U CTaTHCTUKA
6.1 Yurtath U CTPOUTH TAOJIULBI U JUATPAMMBbI
OnepupoBaTh MOHATHAMHU: CpefHee apudMeTHUecKoe, MeauaHa,
6.2 HauOoJiplllee, HaMMEHbIIEEe 3HAYEHUE, pa3Max MaccHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIYYalHBIA HKCIEPUMEHT (OMBIT) H
ClIy4aifHOe COOBITHE, dJIEMEHTapHOE COOBITHE (3JIEMEHTApHBINH HCXON)
6.3 CIIy4alfHOTO  ONBITA; HAXOAWTh BEPOATHOCTH B  OMNBITaX C
PABHOBO3MOXHBIMH CITyYailHBIMH COOBITHSIMHU, HAXOUTh U CPABHUBATh
BEPOSITHOCTH COOBITUH B M3YYEHHBIX CIyYalHBIX KCIIEPIMEHTaX
Haxonute u GopMynupoBaTh COOBITUS: MEepecedeHrne U 00beJUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO;
' MOJb30BaThCA  AMarpamMmMamMu  Oinepa U GOpPMYNIOH  CIIOKEHUS
BEPOSTHOCTEH MPH PEUICHNUH 33134
OnepupoBaTh MOHATHUSMH: YCIOBHAas BEPOSTHOCTh, HE3aBUCUMbBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTH C IMOMOIIBIO MPaBUIa YMHOXKEHUS, C
MMOMOUIBIO AEPEBA CIYYANHOTO ONbITa
6.6 [TpuMeHSATh KOMOMHATOPHOE MPABIIIO YMHOXKEHUS TP PEIICHUH 33124
OnepupoBaTh TOHATUSMH: HWCIBITAHHE, HE3aBUCUMBIC HCITBITAHUS,
6.7 cepus UCIBITAaHUM, yCIIeX U HeyJauya; HaXOAUTh BEPOSTHOCTH COOBITHIA
' B CEpUHM HE3aBUCUMBIX HCIBITAHUN 10 TEPBOTO ycIexa, HaXOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHUHN bepHymum
6.8 OnepupoBaTh MOHATUSAMH: CIOy4yaiHas BeJIWMYMHA, paclpeeleHne

BCpOHTHOCTeﬁ, AuarpaMma pactupeaCiICHUA




11 KUIIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
£ 1 CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4yalHOW BEJIMYMHBI 10
' pacipeieNIeHUIO I € TOMOILBIO AHarpaMmm
OnepupoBaTh MOHITHEM MAaTEMaTUYECKOTO OXKUIAHUS, MPUBOIUTH
£ 5 IpUMEpbl  TOTO, KaK TMPUMEHSETCS MaTeMaTH4YeCKOe OXHIaHUE
' CIIy4aifHONH BENIMYUHBI, HAXOAWTh MaTEMaTHYECKOE OXHUJAHHUE IO
JTAHHOMY pacIpe/ielICHUI0
5.3 HmeTh npeacTaBiieHue 0 3aKOHE OOJIBbIINX YHCE
54 NmeTs npeacraBiieHUE 0 HOPMAJIBHOM pacpeacICHUN




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon
6

6.1

6.2

6.3

6.4

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpeacraBnenre JaHHBIX C TOMOINbI0 Tabnun wu auarpamm. CpenHee
apudMeTHUeCKoe, MeIMaHa, HauOoJIbIlee W HAaWMEHbIEE 3HAYCHHUS, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKIIOHCHHUE YHCIIOBBIX HA0OPOB

CrnyualiHple SKCIEPUMEHTHI (OIBITHI) W CIy4allHbIe COOBITHS. DIIeMEHTapHBIE
coObITHs (MCX0bl). BepodATHOCTHh ciydyaliHOro coOOBITHS. BIM30CTh 4YacTOTHI U
BEPOATHOCTH COObITHIA. CITy9aliHbIC OTBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH
coObiTusiMH.  BeposTHOCTM  COOBITUH B ONBITAX C  PAaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSMHU

Onepanuu HaJx COOBITUAMH: IepecedyeHue, OObEeJUHEHUE, NPOTUBOIOIOXKHbIE
coObITusl. narpammsl Diinepa. opmyina caoKeHus: BEpOATHOCTEN

VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  CiydaiiHOro
skcnepumenTa. @opmyna nosnHoi BeposiTHocTH. HezaBucumMble coObITUS

6.5

6.6

6.7

KomOunaropHoe npaBuino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa

bunapHbill ciydaliHbIil OnBIT (MCHBITAaHUE), ycnex M Heynaya. HesaBucumbie
ucnelTanus. Cepus HE3aBUCHMBIX HCHBITaHUM 10 nepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium

Cny4aitHas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTE. Hwnarpamma
pacupenenenud. llpumepsl pacnpeneneHuii, B TOM 4YHUCJIE T€OMETPUYECKOE U
OMHOMHUAITBHOE

11 KJIIACC

Kon

5.1

IIpoBepsieMblii 3JIEMEHT COePKAHUSA
Teopust BEpOATHOCTEN U CTATUCTHKA

UucnoBble XapaKTEPUCTUKH CIy4YallHBIX BEJIMYMH: MaTEMaTHYECKOe OXHIAAHUE,
JUCIIEpCUs M CTaHAAPTHOE OTKJIOHEHME. [ [pruMepsl IpUMEHEHNsT MaTEMAaTHYECKOTO
OXKMJaHMS, B TOM 4YHCJIE B 3aJadyax M3 MOBCEIHEBHOW XH3HU. MaTemaTuueckoe
OKU/1aHue OMHApHOH cilyyailHOM BeIMYMHBI. MaTemMaTHuueckoe 0KUJaHUe CYMMBbI
CIIy4aifHbIX BEJIMYMH. MaTeMaTH4ecKoe OKUAaHNE U TUCTIEPCUS T€OMETPUUYECKOTO
¥ OMHOMHUAJIBHOTO pacIpeeeHHH

5.2

5.3

3aKoH OOMBIIMX YKCEN U €ro poiib B HayKe, MpUpojie U obIiecTBe. BoiOopouHbIit
METOJ NCCIIEIOBaHUH

IIpumepbl HENPEPBIBHBIX  CIAydyalHbBIX BenuyuH. [loHsATHE O TUIOTHOCTH
pacrpeneneHus. 3a1aun, MPUBOASIINE K HOpMaJIbHOMY pacnpenesienuto. [Tonstue
0 HOPMAJIbHOM pacCIpeaeIEHUN




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTeNbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOopMyIMpOBaTh U ONEPUPOBATH MOHATHAMM: OIpEIEICHHE,
aKCUOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, J0KAa3aTeIbCTBO,
pPaBHOCHJIbHBIE (POPMYJIMPOBKU; IPUMEHSTh UX; YMEHHE (OPMYIUPOBAThH
0o0paTHOE M IMPOTUBOIIOIOKHOE YTBEPXKAECHUE, MPUBOAUTH NPUMEPHl U
KOHTPIIPUMEPHI, HCHOJIb30BaTh METOJI MaTeMaTH4YeCKOW WHIYKIUH;
IIPOBOAMTD JOKa3aTeNbHbIE PACCYKIEHUS MIPU PEIICHNUH 3aja4, OLIEHUBATh
JIOTUYECKYI0  IPaBWIBHOCTh  PACCYKIEHUI; YMEHUE OIEepUpOBaTh
HNOHSTUSIMU: MHOKECTBO, TIOJMHOKECTBO, OINEpalli HaJ MHOXKECTBaMHU;
YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIM ammapar s
OINKCAHMsI PEeAIbHBIX IPOLIECCOB U SIBJICHUI M IpU PELIeHUH 3a]a4, B TOM
qucie U3 APYruX y4yeOHBIX MPEIMETOB; YMEHUE ONIEpUPOBATh MOHITUAMU:
rpad, cBsA3HBIN rpad, 1epeBo, LUK, Tpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCBIBATh rpadbl pa3IuYHBIMU CIIOCOOAMH; UCIIOIB30BaTh rpadbl MpU
pelIeHnu 3a1au

YMeHne onepupoBaTh MOHATHAMH: HAaTypaibHOE YHCIIO, IIEJI0€ YHUCIIO,
CTEMeHb C LIeJIbIM MTOKa3aTeleM, KOPeHb HaTypaabHOU CTENEHH, CTENEHb C
panrOHAJIBHBIM IMOKA3aTCJIEM, CTCIICHD C HeﬁCTBHTGHBHBIM II0Ka3aTeclIeEM,
norapum umcIa, CHHYC, KOCHHYC W TaHTEHC IPOW3BOJILHOTO YHUCIIA,
OCTaTOK 10 MOJYIIIO, PAaIlMOHAILHOE YHUCIIO0, MPPAMOHATBHOE YHCIIO,
MHOXCECTBAa HATYpPAJIbHBIX, MLCJIbIX, PalUuOHAIbHBIX, HeﬁCTBHTCHBHLIX
Yrcell; YMEHUE UCII0JIb30BaTh MPU3HAKH JEIUMOCTH, HAUMEHbBIINN 001N
JIenuTelh W HauMeHblllee o0Ilee KpaTHoe, anropuT™M EBknmna mpu
pellIeHnH 3a7a4; 3HAKOMCTBO C Pa3TUYHBIMU MO3UIIMOHHBIMUA CHCTEMaMHU
CUHCIICHUS; YMEHHE BBITIOJIHATD BHIYMCIICHUE 3HAYCHHH 1 IPpeoOpa3oBaHuUs
BBIPOKEHHUI CO CTENeHsMH U Jorapudmamu, mpeoOpa3zoBaHus APOOHO-
panroOHAIBHBIX BBIpa)KeHPIfI; YMCHHC OICpHUpPOBATH IIOHATUAMM.
MOCJICI0BATEIPHOCTh, apU(pMETHYECKass TPOrPeccHs, TeoMeTpruIecKas
nporpeccusi, OSCKOHEYHO YOBIBAafOmIasi TeOMETpUYecKas IPOTPecCHs;
YMEHHWE 3a7aBaTh IIOCIENIOBATEILHOCTH, B TOM YHCIIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYI; YMEHUE OTIEPUPOBATH MOHSATUSMU: KOMIUIEKCHOE
YHUCIIO0, COMPSOKEHHBIE KOMILJIEKCHBIE 4YHCJA, MOIAYIb U apryMeHT
KOMIUIGKCHOTO  4Yucia, ¢opMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpPUYECKAass H anreOpamyeckas); yMeTb
MPOU3BOJIUTh apU(METHUECKHE JICHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOIUTH IPUMEPHI HCITOJIF30BAaHHS KOMIUIEKCHBIX YHCEIT; ONEPUPOBATH




HNOHATHSMM:  MaTpuua 2xX2  u  3%3, OIpeneiauTenb  MaTpHIlb,
reOMETPUUECKUI CMBICI OIPEAETUTENS

YMeHue OonepupoBaTh IOHATUSAMM: PALMOHAIBHBIE, MUPPALMOHAIbHBIC,
1oKa3aTebHbIC, CTENEHHBIC, JIorapu(MUUYECKUEe, TPUTOHOMETPHUECKUE
YpPAaBHEHUsT MW HEPABEHCTBA, HUX CHUCTEMbl; YMEHHME OIIEpPUPOBATH
HOHATUAMU: TOXKIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PAaBHOCHJIBHOCTD
YPaBHEHHH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX NPUEMOB; pELIAThH
YpAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaMeTpPOM; IIPUMEHATH
YpAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTEMaTUYECKHUX
3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (QYHKIMS, YETHOCTh (YHKIIMH,
NEPUOIMIHOCTh (DYHKIMH, OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (QYHKIWHU, HAauOOJNbIIee W HAaMMEHBIIEe 3HAUCHHS
(GyHKIMU Ha TPOMEXYTKE, HEMpephIBHAS (DYHKINS, aCUMIITOTHI IpaduKa
¢yHKIMHU, TIepBasi U BTOpasi MPOM3BOAHAS (DYHKIIUH, TEOMETPUUYCCKHIA H
¢u3nyeckuil CMBICI IIPOM3BOJIHOW, IepBOOOpa3Has, ONpeAeIEHHbIH
UHTErpajl; yMEHHE HaXOJUTh aCUMOTOTHI rpaduka (QyHKIUH; yMEHHUE
BBIUNCJIATh  IPOM3BOJHBIE  CYMMBI, IPOM3BEICHHUS, YacTHOIO U
KOMIO3UIUN (DYHKIMH, HaXOAUTh YpaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIIMM; YMEHUE HaxOIUTh MPOU3BOAHBIE 3JIEMEHTApPHBIX (PYHKIIMIA;
YMEHHME HCII0JIb30BaTh IPOU3BOJHYIO JJsi HCCIEAOBAHUS (DYHKUIHH,
HaXOJUTh HauOOJbIIME M HAaUMEHBIIME 3HAYEHUS (DYHKLIUN; CTPOUTH
rpayKkd MHOTOUYJIEHOB C HCIIOJIb30BAHHEM ammapara MaTeMaTH4ecKOIo
aHalM3a; MPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIyUIIero
pelleHus] B NPUKIAAHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKHX U
¢bu3nUeckrx 3aqavax; HaXOAUTh IUIOMAAN U 00BEMBI (PUTYp C TOMOIIIBIO
MHTETpasla; MPUBOJUTL IPHUMEPHl MAaTEMaTHYECKOIO MOJEIMPOBAHUSA C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIMH, 0OpaTHAS QYHKINA,
KOMIO3UIUSA (DYHKIMHM, JuHEeHas ¢yHKUWsA, KBaJpaTudHas (QyHKLUS,
panvoHanbHass (QYyHKIUS, cTeneHHas (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢byHKUIMH, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKIIMH, MOKa3aTelbHas U
norapudmuueckas QYHKINH, yMEHHUE CTPOUTh TIpadUKH H3YUYEHHBIX
GbyHKIMHE,  BBINOMHATH  NHpeoOpa3zoBaHus  rpagukoB  GYHKIH,
HCIOJIb30BaTh IpaUKU A U3yUYEHHs] IPOLECCOB M 3aBUCUMOCTEH, MpHU
pelleHnn 3a7ad U3 JPYruX y4yeOHBIX MPEAMETOBU 3ajad M3 peaibHOU
KU3HHM; BBIpaXaThb (OpMyJIaMHU 3aBHCHUMOCTH MEXKIY BEJINYMHAMU;
UCIMOJIb30BaTh CBOWCTBA M TpaduKu (YHKIUH AJs pelIieHus: ypaBHEHUH,
HEpaBEHCTB M 3ajJad C IapaMeTpaMu; HM300pakaTh Ha KOOPAMHATHOMN
TUIOCKOCTH MHOXKECTBA PEIICHU ypaBHEHU, HEPABEHCTB U UX CHCTEM




YMeHue pemaTh TEKCTOBBIC 3a/laydl Pa3HBIX THIOB (B TOM 4HCIE Ha
MPOLIEHTHI, O U YacTH, HA JIB)KEHHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3aJa4u U3 00JacTH YNPaBJICHUS JUYHBIMH U CEMEHHBIMU
dbuHaHCaMM); COCTaBJIATH BBIPAXKCHHS, ypaBHEHUS, HEPaBEHCTBA U HUX
CHUCTEMBbI 110 YCIOBHUIO 3aJaud, HCCIENOBATh MOJyUYEHHOE pEeUICHHE U
OIICHUBATh MPABAONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJCIUPOBATH
pealibHbIE CUTYyallMM Ha SI3bIKE MAaTEMaTHKU; COCTABJISTh BBIPAXKEHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33/1a4, UCCIIEI0BAThH
MOCTPOCHHBIE MOJIEIM C  HCHOJB30BAHWMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTatT

YMeHune onepupoBaTh MOHATHAMU: CpeJHEee apu(PMEeTHUYEeCKoe, MeIraHa,
HauOoJIbIlIee U HAUMEHbIIEEe 3HAUEHUs, pa3Max, AUCIIEPCHs], CTAHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO HabOpa; yMEHHUE W3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOopMalIKIo, IPEACTABICHHYIO B TaONIUIIAX, HA AUarpaMMax, rpadukax,
OTpaKaroIlyl0 CBOWCTBA peajbHBIX MPOLIECCOB U SIBJICHHI; MIPEICTABIATh
uH(pOpMALIMI0O C TOMOILIBI0 Ta0NMIl U JUarpamMM; HUCCIEIOBaTh
CTaTHCTUYECKUE JAaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; I'pauUECKH HCCIET0BaTh COBMECTHbIE
HaOJII0JIEHUS C IOMOILBIO AMarpaMM pacceuBaHMsI U IMHEWHOMN perpeccuu

YMeHue onepupoBaTh IOHATHSAMU: CIy4YalHBIA OIBIT M CIIydalHOE
COOBITHE, BEPOSATHOCTh CIy4allHOTO COOBITHS; YMEHHME BBIUUCIATH
BEPOATHOCTb C HCHOJIb30BaHUEM TpapUUEeCKUX METOAOB; MPUMEHSIThH
(GopMyIbl CIOXKEHUS U YMHOXXEHUS BEpOATHOCTEH, (opMyy MOJHOU
BepoATHOCTH, popmyny bepHynnn, koMOuHaTOpHBIE PaKThl U (HOPMYJIBI;
OLICHMBAaTh BEPOATHOCTU peaJbHBIX COOBITHI; yMEHHE OINEepUpOBaTh
MNOHATUSIMM:  CllydaliHas BeJIMYMHA, pacCIpelielIeHue BEpOSITHOCTEH,
MaTEMaTUYECKOE OXHJaHUE, IUCIEPCHUS W CTaHJApTHOE OTKJIOHEHUE
CllyualfHOM  BEJNMYMHBI, (YHKLUMU paclpeieieHus ¢ IJIOTHOCTH
PaBHOMEPHOI0, TOKA3aTEIbHOIO0 1 HOPMAJIBHOT'O PacpeeNIEHNI; yMEHNE
MCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX paclpeesIeHul 1JIs pEICHUs 3a/1ay;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJI, METOJIbI BEHIOOPOYHBIX
UCCJIEIOBAaHUM; yMEHUE NPUBOJUTH TMPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHE
ONEepUpPOBaTh MOHATUSMU: COUYETAHUE, NTEPECTaHOBKA, YUCIIO COUYETaHUMH,
YUCIO  NEepecTaHoBoK; OuwHOM  HplOTOHA; yMeHHEe  NPHUMEHSTh
KOMOMHATOpHBIE (DaKThl U PACCYKACHUS JUISl PELIeHUs 33/1a4; OLICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITUI; COCTABIATh BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOTYUEHHBIN PE3yNbTaT

YMeHue onepupoBaTb IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, J1yY, BEJIMUYMHA YIila, INIOCKUH YTroJl, IBYIPaHHbIN
YroJj, TPEXTPAHHBIA YroJl, CKPELIUBAIOIIUECS MIPSMBIE, TaPAJLIEIbHOCTD U
NEPHEHAUKYJIIPHOCTD IPSAMBIX U IIOCKOCTEH, Yrojl MEXAy IpsIMBIMU,
YroJl MEXAy HpsAMOM M IUIOCKOCTBIO, YIOJI MEXKIY IIIOCKOCTSIMH,




pacCTodHuC OT TOYKHU OO IIJIOCKOCTHU, PACCTOAHUC MCKAY MPSAMBIMU,
pacCcToOdHNUE MEXKAY INIOCKOCTAMU, YMCHHE HCIIOJIB30BATh IIPU PCIICHHUN
3aaa4 U3y4YCHHBIC (baKTI)I U TCOPEMbI INIaHUMETPUH; YMCHUEC OLICHUBATH
pa3sMEPbL 00BEKTOB OKpyXaromero Mupa; CTPOUTh MaTEMaTHYCCKHUC
MOACIN C IIOMOLIBIO T'€OMCTPHUYCCKHUX MOHATUH H BCJIIMYMH, pEIIaTbhb
CBA3aHHBIC C HUMU IMPAKTHUYICCKUC 3a1a4n
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VMeHHe ONepupoBaTh MOHITUAMHE: ILUIOMAAb (GUrYypbl, 00bEM (UTYPHI,
MHOTOTPAaHHHK, MPABHJIbHBIH MHOIOIPAHHUK, CEYCHHE MHOTOTPAHHHKA,
Ky0, mapajienenumen, Mpu3Ma, Nupamuna, (Gurypa U MOBEPXHOCTh
BpallleHUs, IWIMHIP, KOHYC, Iap, cdepa, Iiomans chepsl, MIOMaIh
MOBEPXHOCTH TMHUPAMUJIBI, TPHU3MBI, KOHyCa, MWIMHIApPA, 00BEM KyOa,
MNpAMOYTOJIBHOI'O IMapajiiejcurieaa, IMupaMu/bl, ITPU3MBbI, HUJIWHApPA,
KOHYyCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CCUCHHS KOHYCAa W LUJIMHIPA,
napajuielibHble OCH WM OCHOBAaHHUIO, CCUCHHE Ilapa, IUIOCKOCTb,
Kacaromiascsi cdepbl, HWIMHAPA, KOHYCa; YMCHHE CTPOUTH CCUCHHE
MHOTOTPaHHHKA, M300pakaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTH
BPAIIIEHUS, UX CEYCHUS], B TOM YHCJIE C MOMOIIBIO JICKTPOHHBIX CPE/CTB;
YMEHHME NPUMEHATH CBOMCTBA I€OMETPUUYECKUX (PUTYP, CAMOCTOSTENILHO
(bOopMyIMPOBATh ONPEACIICHUS N3Y4aeMbIX (DUTYP, BEIJIBUTATh TUIIOTE3BI O
CBOWCTBAaX M TMpH3HAKaX TIE€OMETPUYECKUX (UTYyp, OOOCHOBHIBATHHIIN
ONpoBepraTh HX; YMEHHE TPOBOJHUTH Kiaccu(ukanuio ¢uryp Imo
pa3IMYHBIM TPU3HAKAM, BBIMOIHATE HEOOXOIUMBIE JIOTIOJHUTEIILHBIC
MOCTPOCHHSI
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YMeHue onepupoBaTh TOHSATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNbHBIA MEPEHOC, CHMMETPHUsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe M0100Us, TNOJO0HBIE (UIYPBI; YMEHHUE
pacrio3HaBaTh paBHbIE M MOAOOHBIE (QUIypBl, B TOM 4YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TPU
peLIeHUH 3aJlad; HAaXOAWTh I'€OMETPHUYECKHE BEJIMYMHBI (UIMHA, Yroll,
II0Iab, 00bEM) IPU PELICHUH 33/1a4 U3 IPYTruX y4eOHBIX IPEIMETOB U
U3 peabHOW JKU3HU; YMEHHUE BBIYUCISATH T'€OMETPHYECKUE BEITUIHHBI
(umHA, yroiy, IUIOmanb, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIHONB3YS
U3ydeHHbIe (POPMYIBI U METOMBI, B TOM YHCIIE: TUIOMAJb TMOBEPXHOCTH
MUPaMUJIbI, IPU3MBI, KOHYCa, IWIMHJIpa, IUIomaas chepbl; 00béM Kyoa,
OPSMOYTOJIBHOTO Tapajulesienunesia, MUpaMUuIbl, MPU3MbL, LWIMHIPA,
KOHYCa, I1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (HUTYP
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YMeHue onepupoBaTh NOHATHSAMU: MPSAMOYTOJIbHAs CUCTEMa KOOPAHHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOpPOB,
NPOM3BEJCHNE BEKTOpa Ha YHUCIO, pa3jioKeHUWEe BeKTopa Mo Oas3ucy,
CKAJIIPHOE IPOU3BEACHUE, BEKTOPHOE IPOU3BEACHHUE, YOI MEKIY
BEKTOPAaMH; YMEHUE HUCIOJIb30BaTh BEKTOPHBIM U KOOPIMHATHBIA METOJ
JUIS peIIeHHs TeOMETPUUYECKHX 3a/1a4 U 33/1a4 IPYTHX YU4EOHBIX IPEIMETOB
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YMeHnue BIOUpaTh MOIXOISIINNA METOT ISl PEIICHUS 3a]a41; TOHUMAaHUe
3HAYUMOCTH MaTEMAaTHKUd B H3YYCHHUU MPHUPOAHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHHI; yMEHHE pacro3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTUKHU B UICKYCCTBE, YMEHUE TPUBOIUTH IPUMEPbl MATEMAaTUUECKUX
OTKPBITUIA POCCUMCKON U MUPOBO MaTEMAaTUUYECKON HAYKH




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BBIYUCICHUS
1.1 | HarypaubHsle u nensle yucina. [Ipu3Haky 1eIMMOCTH LETbIX YHCET
12 Parmonanbueie unciaa. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOHM, IPOLEHTEHI,
OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HATYpalIbHOH cTenenu. JleiicTBus ¢ apudMeTnaeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ wnenbiM MnokasateneM. CTeneHb € palUOHANBHBIM IOKAa3aTEJIeM.
' CoiicTBa cTeneHn
15 CuHyc, KOCMHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 | Jlorapudwm uucna. JlecsTuunble U HATYpalIbHbIE JOTapUPMBI
JlelicTBUTeNnbHbIE 4Hchaa. Apu(METHYECKHE Olepaluud C JAeHCTBUTEIbHBIMU
1.7 | uucnamu. IlpuOnykE€HHBIE BBIUMCIEHUS, NpPaBUIA OKPYIJICHUs, NPUKUAKA U
OIICHKA PE3yJIbTaTa BHIYMUCICHHI
1.8 | IIpeoGpa3oBaHue BBIpKCHHI
1.9 | KowmruiekcHble yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 | Llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS
2.2 | HVppaunoHaiabHBIE YpaBHEHHUS
2.3 | Tpuronomerpuueckue ypaBHEHUS
2.4 | Tloka3arenbHbIe U JIoTapu(MUIECKHe ypaBHEHUS
2.5 | llensie n qpoOHO-panMOHATFHBIC HEPABEHCTBA
2.6 | VppaunoHanbHble HEPABEHCTBA
2.7 | Tloka3arenbHbIe U JIorapu(pMUIecKre HepaBEHCTBA
2.8 | Tpuronomerpuueckue HepaBeHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHUH 1 HEPABEHCTB
2.10 | VYpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TTApaMeTpaMu
2.11 | Marpuua cucTeMbl JIMHEHHbBIX ypaBHeHUH. OnpenenuTelb MaTpHUIIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocodsl 3aganus yHkuuu. I'paduk ¢yHkiuu. BzaumHo oOparHbie
' dbyakunn. YerHbie 1 Heu€THBIe QyHKIMU. [leprnonnueckue GyHKImun
39 OO6nacte ompeneneHUs M MHOXECTBO 3HaueHM QyHKuuu. Hymun dyHkimm.

HpOMC)KYTKI/I 3HaKOIIOCTOAHCTBA. HpOMe)KYTKI/I MOHOTOHHOCTH (I)YHKI_II/II/I




MaxkcumymMbl 1 MUHUMYMBl (QyHKIMU. Hambonblee ¥ HauMEHbIIee 3HAUYCHHUE
(GyHKINU Ha TPOMEXKYTKE

Crenennas (yHKUUS ¢ HaTypajdbHBIM M IeNbIM Toka3aTesneM. EE cBoiicTBam

3.3 . .
rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 | IlokazarenbHas u norapudmMudeckas GyHKIIMH, IX CBOUCTBA U TPaPUKU
36 Touku paspeiBa. AcuMntoTel rpadukoB QyHkiui. CBoiicTBa (PyHKIUH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 | TlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MOCIEI0BATEILHOCTEH
3.8 | Apudmernueckas u reomeTpuueckas nporpeccuu. Popmysa cioKHBIX MPOLEHTOB
4 Hauvana marematuuyeckoro ananusa
4.1 | IlpousBoanas pynkuuu. [Ipon3BoaHbIe 3IeMEHTapHBIX (HYHKIUI
[IpumeHeHre TPOM3BOTHONW K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH H
4.2 | osxcrpemymbl. Haxoxaenne HanOOIbIIero ¥ HAMMEHBIIETO 3HaYeHUsT PYHKIINU HA
OTpe3Ke
4.3 | IlepBooOpaznasi. UnTerpan
5 MHoskecTBa U JIOTUKA
5.1 | MmuoxecTBo, onepaiu HajJa MHOKecTBaMHu. [narpammsl Ditsiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 | OmmcaTtenpHas CTaTHCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpus
7.1 | durypsl Ha IIOCKOCTH
7.2 | TlpsMbIe U TUIOCKOCTH B MPOCTPAHCTBE
7.3 | MHoOrorpaHHuKu
7.4 | Tena v NOBEpPXHOCTU BpalllEHUS
7.5 | KoopnuHaTel U BEKTOPbI




