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HHOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamMmma yae0HOT0 Kypca «BeposiTHOCTh U CTATUCTHKA) 0a30BOTO YPOBHS ISt
obyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe denepanbHOTO TroCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJApPTa CpeaHero ooémero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEABSBISIEMBIX K MaTEMaTHYeCKOMY OOpa30BaHHIO, W TPAJAULIUN
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00eCIEUHMBAET OBIAJICHUE KITIOUEBBIMU
KOMIETEHIUSIMH, COCTABJISIONIMMH OCHOBY JJII CAMOPA3BUTHUSL U HENPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M IMO3HABATEIBHOTO PA3BUTHUSI JIMYHOCTU
oOyyJarouuxcs.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblit Kypc «BeposITHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBIISCTCS MPOJIOIDKCHHEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro YpOBHSI OCHOBHOHM ImKosbl. Kypc
npeaHa3HayeH A GOpMHUPOBaHUS Y OOy4YarOIIMXCsl CTATUCTUYECKON KyJIbTYpbl U MOHUMAHUSA
pOJIM TEOPUHM BEPOATHOCTEM KaK MaTeMaTUYECKOTO MHCTPYMEHTA JUIsl M3Yy4YEHHS CIlydalHBIX
coOBITHH, BeMWMYMH W TpoueccoB. llpm wu3ydeHmm Kypca oOoOramaroTcs NpeACTaBICHUS
YYAIIKUXCA O METOJAX MCCIIEIOBAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS IOHMMAaHUE 3HAYMMOCTH
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO03HAaHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HAIpaBJIEHO Ha 3aKpEIUICHWE 3HAHWM, MOJIYYEHHBIX NPU WU3Y4YE€HUU
Kypca OCHOBHOW INKOJBbl W HAa pa3BUTUE IIPEACTABICHHM O CIy4dalHBIX BEJIMYMHAX U
B3aMMOCBA35X MEXKIY HHUMH Ha BaXHBIX IpPUMEpax, CIOXKETbl KOTOPBIX ITOYEPIHYTHI W3
OKpPY’aroIlero Mupa.

B cooTBercTBUUM ¢ yKa3aHHBIMHU IIEJIIMU B CTPYKType yuyeOHOro kypca «BeposTHOCTh U
CTaTHCTHKa» CpeAHeW mIKoJbI Ha 0a30BOM YPOBHE BBIIEICHBI CIEAYIOIIME OCHOBHbBIE
conepxarenbHble TUHUU: «ClydaiiHble COOBITHSI M BEpOSTHOCTH», «Ciy4aiiHble BETHMUMHBI U
3aKOH OOJIBIIMX YHCEI».

BaxHyto uacTh Kypca 3aHMMaeT H3ydy€HUE TE€OMETPUYECKOro U OMHOMHAIBHOIO
paclpeneieHuid M 3HAaKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMU — IIOKA3aTEJbHBIM U
HOPMAJIBHBIM PaCIpPEIEICHUIMH.

Conepxxanne suHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOHM st
dbopMUpOBaHUS TPEACTABICHUI O pacHpeleieHUH BEpPOSITHOCTEH MEXJIy 3HAYCHUSIMU
CIIy4aiHbIX BEJIMYUH, a TAKXKe 3Ta JIMHUSA HeoOXoIuMa Kak 0a3a Juisi U3y4eHHsl 3aKOHa OOJIbIINX
yucen — (QyHIAMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIErO B NMPHUPOJE M OOIIECTBE U HMEOILEro
MareMaTHueckyro  (opmanuzanmioo. CaMm  3akoH  OOJbIIMX  YHMCeN Ipejlaraercs B
03HAKOMUTENILHOUN (pOpMe ¢ MUHUMAJIBHBIM HCIOIb30BaHUEM MaTeMaTH4eCcKoro (hopManusma.

TeMbl, CBA3aHHBIE C HEMPEPBIBHBIMU CIyYalHBIMHA BEJIMYMHAMU, aKIIEHTUPYIOT BHUMAHUE
LIKOJIbHUKOB HAa ONKMCAHUM W W3YYCHUU CIy4YalHBIX SBIECHUN C IIOMOIIBIO HENPEPBIBHBIX
¢ynkuuit. OCHOBHOE BHUMAaHUE YIEISIETCS MTOKA3aTeIbHOMY U HOPMAJIbHOMY pacIipe/leIeHusIM,
OpU OSTOM MpEAIojaraercs O3HAKOMMUTEIbHOE H3y4eHHE MaTepuayia 0e3 J0Ka3aTelbCTB
MPUMEHSIEMbIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha wmsyuenue kypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM YpPOBHE OTBOAUTCS | dHac B
HEZIeII0 B TeYeHHE KaXKI0ro roja o0y4yeHus:, Bcero 68 yueOHbIX 4acoB.



COJAEP/KAHUE YYEBHOTI' O KYPCA

10 KJIACC

[IpencraBienne JaHHBIX C MOMOIIbIO Tabmui U auarpamm. CpeaHee apudmMeTrnyeckoe,
MeAuaHa, HauOoJblliee W HaUMEHbIIee 3HAYEHUs, pa3Max, MAHUCIEePCUs U CTaHJApPTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CiydaifHble 3KCIEPUMEHTHI (OMBITHI) U CIydailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTh ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
Crny4aiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH. BeposTHOoCcTH cOOBITHI
B OIBITaX C PABHOBO3MO>KHBIMU 2JIEMEHTAPHBIMHU COOBITHSIMHU.

Onepauuu Haj COOBITHSMH: NEpecedeHne, 00beIUHEHHE, MPOTUBOIOIOXKHbBIE COOBITHS.
Huarpammsl Ditnepa. @opmyia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEpOSITHOCTb. Y MHOKEHUE BEPOATHOCTEH. JlepeBo clydallHOro SKCIEpUMEHTA.
®dopmyna noaHo# BepoaTHOCTU. He3aBucumeblie cOObITHS.

Komb6unaropaoe npasuino ymHoxeHus. IlepectanoBku u ¢akropuan. Uucino coueTaHuid.
Tpeyronsauk ITackans. @opmyna 6maoma HeroToHa.

bunapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble MCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUH A0 nepBoro ycmnexa. Cepusi HE3aBUCHUMBIX HCIBITAaHUI
bepnynu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jluarpamma pacrpezeseHusl.
[Tpumepsl pacnpeeneHuii, B TOM YHCIIe, FEOMETPUIECKOe M OMHOMHAIIBHOE.

11 KJIIACC

UucnoBble  XapakTEPUCTUKHM  CIyYalHBIX BEJIIMYMH: MaTeMaTH4ECKOE  OKHMJIAHHE,
JUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHHE. [IpuMepbl npuMeHeHnss MaTeEMaTHYECKOTO 0KUIAHMS, B
TOM YHCJIE€ B 3aJadyaXx M3 IOBCEJHEBHOM >XM3HU. MareMaTHuecKoe OXHJaHue OMHapHOI
CIIy4yallHOM BEIWYMHBL. MaremMarudeckoe OXXKUIAHUE CYMMBbI  CIIy4alHBIX  BEJIMYUH.
MaremaTnueckoe 0XKHIaHUE U AUCTIEPCUS TEOMETPUYECKOT0 M OMHOMHAIIBHOTO PacHpeaeIeHUHN.

3aKkoH OONBIIMX YHMCET U €ro pPosib B HaykKe, MpHpoJie U obmecTBe. BoIOOpOoUHBI MeTON
UCCIICJOBAHUM.

IIpumepsl HENPEPBIBHBIX CIyYalHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pacHperieiIeHHUs.
3amau, MNpPUBOJAALIME K HOpMalbHOMY pacnpeneneHuto. [loHsTHe o0 HOpManbHOM
pacIpeeNIeHUN.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS IporpaMMbl ydeOHOro mpeaMera «MareMaTuka»
XapaKTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAAHCKON MOZUIIUN 00YUYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJICHa POCCHMCKOTO OOIECTBA, MPEJACTaBICHUEM O MAaTEMaTHYECKMX OCHOBAaX (YHKIIMOHHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBICHHUM, MPOIEAYP TPaXKAAHCKOro oOImecTBa (BBIOOPHI, OMPOCHI W TIP.),
YMEHHEM B3aUMOJCHCTBOBATh C COLMATBHBIMA WHCTUTYTAMHU B COOTBETCTBHH C WX (YHKIUSMHU U
Ha3HAYCHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTBIO POCCHUMCKON TPaKTAHCKOW HMICHTHYHOCTH, YBAXEHHUS K MPOILIOMY H
HACTOSIIEMY POCCHMCKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOUIEHUWEM K JOCTHXEHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCHUICKOM MAaTEMATUYECKOM LIKOJIbI, K MCIOJb30BAHUIO ATUX JTOCTHKCHUH B APYTUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX IICHHOCTEH POCCUICKOTO Hapoaa; CHOPMUPOBAHHOCTHIO HPABCTBECHHOTO
CO3HAaHUs, ITUYECKOTO MOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKH U
JeSTeNbHOCTHIO YIEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOHYMBOTO Oy IYIIEro.

cTeTnYecKoe BOCIUTAHME:

3CTETHYECKUM OTHOILICHUEM K MUPY, BKIIOYAs ACTETHUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJad, PEIICHUN, PacCYXKICHUH; BOCHPHUMYUBOCTHIO K MAaTEMAaTHYCCKUM acCIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

dusunueckoe BOCNIUTAHNE:

c(hOpMHUPOBAHHOCTHIO YMEHUSI MPUMEHSITh MaTeMAaTUUECKUE 3HAHUSI B MHTEpEcaxX 370pPOBOTO U
0e3omacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (30pOBOE MHTAHHE,
cOanmaHCHUpPOBAHHBIA PEXKUM 3aHATHH M OTABIXA, perynspHas (Gu3nueckas aKTUBHOCTD); (PU3HUECKOTO
COBEPLIECHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIILHON IESATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIIO0HUS; MHTEPECOM K Pa3audHbIM cepam
npodeccHOHANBbHON NIeATENbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOM M €€ TPUIOKEHUSMHU, yMEHUEM
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymyiiell mpodeccuu U peann30BbHIBATH COOCTBEHHBIE >KU3HEHHBIE
MJIaHBI; TOTOBHOCTBIO M CITOCOOHOCTBIO K MAaT€MAaTHMUYE€CKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY YYACTHIO B PEIICHHM MPAKTUYECKUX 3a7ad
MAaTeMaTUYECKON HAIIPaBIEHHOCTH.

IK0JIOTHYECKO€E BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO  DKOJOTHYECKON  KYJIbTYpbl, TIOHUMAHWEM BIHMSHHUS  COIMATIBHO-
SKOHOMHUYECKHX TIPOIIECCOB HAa COCTOSHUE MPUPOJHONM M COIMAIBLHOW Cpelbl, OCO3HAaHUEM
rII00aTBPHOTO XapakTepa SKOJOTHYECKHX MpOoOJieM; OpHEeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHUU 7S PEIIeHUs 3a/1a4 B 00JIaCTU OKPYKAIOIIEH Cpe/ibl, TUTAHUPOBAHHMSI TTOCTYIIKOB U OIEHKH HX
BO3MOXHBIX MOCJIEICTBUI JIJIsI OKPYKAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKH ¥ OOIIECTBEHHON MPAKTUKW, MTOHMMAaHUEM MaTeMaTH4YeCKOW HayKu Kak cepbl 4elOBEUYEeCKOU
NEATEeIIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJI PA3BUTHS LIUBUJIM3AIMU; OBJIAJICHUEM SI3IKOM



MaTeMaTHKH W MaTeMaTHYeCKOM KyanypOfI KaKk Cpe€IaACTBOM IIO3HAHUA MHpA; TOTOBHOCTBIO
OCYHICCTBIIATD IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIC.

METAIIPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IIporpaMMbl yueOHoro mnpeamera «MaTemaTukay
XapaKTEPU3YIOTCA OBJIAJICHUEM YHUBEPCATIbHBIMYU HO3HAGAMENbHBIMU OeUCMBUAMU, YHUBEPCANbHBIMU

KOMMYHUKAMUBHBIMU OCUCTBUSIMU, YHUBEPCATbHBIMU Pe2YIAMUBHbIMU OeUCMEUSMU.

1) Vuueepcanvuvie nozmasamenwvuwvie Oeticmeus, obecneuusaom Gopmuposanue 6OaA306bix
KOCHUMUBHBIX NPOYEcco8 o00yYaruwuxca (0ceoeHue Memooo8 HNO3HAHUSA OKPYHICAIWe20 Mupa,
npuMeHeHue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHut pabomamsos ¢ ungopmayuel).

Ba3oBble Jjornueckue aeicTBHA:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MAaTEMaTUYECKHX OOBEKTOB,
MOHATHM, OTHOUICHWH MEXAY MOHATUSIMH, (QOPMYIUPOBATH OMNpEACNCHUs MOHITUI;
YCTaHABJIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(PHUKAIMHM, OCHOBAHUS IS OOOOIIEHHS U
CpPaBHEHHUs, KpUTEPUN ITPOBOAMMOI0 aHAJIN3a,

BOCIPUHUMATh, (OpPMYIHpOBaThL M NPEOOPA3OBbIBATH CYXKIACHUS: YTBEPAUTEIbHbIE MU
OTpHULATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M IPOTHBOpEYHs B (akTax,
JaHHBIX, HAOJIIOJIEHUSAX U YTBEPXKACHMSX; MpeljlaraTb KPUTEPUU ISl  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieJIaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAWBATh apPryMEHTALMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOMpPATh CIOCOO pelieHus: yueOHOHM 3a1a4uu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,
BbIOMpaTh HanOoJIee MOAXOIAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHSA:

KCIIOJIB30BaTh BOMPOCHI KAaK HCCIEAOBATEIILCKUNA MHCTPYMEHT IMO3HAHUS; (POpMyIUpOBaThH
BOIIPOCHI, (PUKCHPYIOLIHME MPOTUBOpEYHE, MpoOieMy, YCTaHABIMBATh MCKOMOE W JIAHHOE,
(dbopMHPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM ~ DKCIIEPUMEHT,  HUCCJIEIOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCKOro 00BheKTa, SIBJICHHs, MPOLIeCca, BBISIBICHUIO
3aBUCUMOCTEN MeXTy 00bEeKTaMu, IBICHUSIMHU, TTPOIIECCAMH;

CaMOCTOSITENNLHO (HOPMYITHPOBaTH 00OOIIEHUS W BHIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO
HaOJIOJICHUSI, HCCJICJOBAaHMS, OICHUBATh JOCTOBEPHOCTH TIOJYYCHHBIX PE3yJIbTaTOB,
BBLIBOJIOB ¥ O0OOIIIEHU;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEITOIOKEHUS O €T0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH J1e(UUUTH MHGOPMAIUH, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETAa Ha BONPOC M IJIf
peLIeHus 3a1a4H;
BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  Pa3jIMYHBIX  TUIIOB, AaHAJIU3UPOBATh,
CHCTEMAaTU3UpOBAaTh M MHTEPIPETUPOBATh HH(GOPMAIMIO pa3IMYHBIX BUIOB U  (GOpM
MIPEACTABICHUS;



CTPYKTYpHpOBaTh WH(POPMAIINIO, IPEACTABIATh €€ B pa3iIMyHbIX (popMax, WILTIOCTPUPOBATH
rpauvecKu;
OLICHUBATh HAJAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTEIILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

2) Yuueepcanvuvie KommyHukamuenwvle Oelicmeus, 00ecneyusaom CcoopmMuUposanHocnms
COYUANTBHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menmne:

BOCIIPUHUMATh ¥ (DOPMYITHPOBATH CYXKICHUS B COOTBETCTBHHM C YCIOBHSMH W IEISIMH
OOIICHMSI; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMUCHMEHHBIX
TEKCTax, JaBaTh IOSICHEHHUS 10 XOJAY pEIIeHUs 3aJaud, KOMMEHTHUPOBATh IOJIYy4YECHHBIH
pe3yIbTarT;

B X0/ie¢ OOCYXJIEHHs 3a/1aBaTh BOIIPOCHI IO CYHIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEU, HALlEJIEHHbIE HA TIOUCK PEIICHUS; COIIOCTABIATh CBOU
CYXKACHMSI C CYXKACHUSAMU JpPYIMX YYaCTHUKOB JUaJIOra, OOHAapyXUBaThb pasiIvyuue U
CXOZCTBO MO3UIHI1; B KOPPEKTHOU (hopme (HopMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;
MPEICTaBIATh PE3yJAbTaThl pEIICHUs 3a7aud, SKCIEPUMEHTa, HCCIEN0BaHUS, IPOEKTa;
CaMOCTOSITENILHO BBIOMpPaTh (OpMAT BHICTYIUIGHHSI € Y4€TOM 3aJad Mpe3eHTAlUud U
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHnuecTBo:

MOHMMaTh W MCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHIMBUAYAJIbHOW pabOThl MHpHU
pelieHnr Y4eOHbIX 3aay; NPUHUMATh LEJIb COBMECTHOM J€ATENbHOCTH, IJIAaHUPOBATh
OpraHMU3aIMI0 COBMECTHOM pabOThI, pacpeaeiisaTh BUILI pabOT, TOTOBApUBATHCS, 00CYKIATh
Ipolecc U pe3yabTaT paboThl; 00001I1aTh MHEHHS HECKOIBKUX JIIO/IEH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCYXKIeHHS, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBI» U HHBIE); BBINOJHATH CBOK 4YacThb pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
JIPYTUMH 4YJI€HAaMU KOMAaH[bl; OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMH NMPOIYKT IO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YHACTHUKAMH B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pezynamuenvie Oeiicmeus, obecneyusarom @OOpMUpoOSaHUe CMbLCIOBbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranmu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pEHIeHUs 3a/adyd, BBIOMpPATh CHOCOO pemeHuss ¢ Yy4EToM
UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH
BapHUaHThI PElICHUH ¢ yu€TOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM MO3HABATEILHOM pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUNA U
MBICIUTENIBHBIX ~TPOIECCOB, HUX pE3yJbTaTOB; BIAJETh CIOCOOAMU  CaMOINPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHnss MaTeMaTUYeCcKoH 3a1auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH pEIIEHUH 3a/adl, BHOCHUTH
KOPPEKTHUBBI B JESATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaNJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJibTaTa LEJIU U YCIOBUSAM, OOBICHATH MPUUUHBI TOCTHKEHUS
WIA HEIOCTHKEHUS PpEe3yJbTaTOB JIEATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC
YurtaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.



OnepupoBaTh MOHATHSIMU: CpelHee apu(METHUEecKoe, MeauaHa, HauOolbllee, HauMEHbIIee
3HAYEHHUE, pa3Max MacCHUBa YHCIIOBBIX IaHHBIX.

OnepupoBaTh TOHATHAMU: CIyYalHBI OSKCHEPUMEHT (ONBIT) W  CIy4allHOE COOBITHE,
3JIEMEHTApHOE COOBITHE (2JEMEHTapHBIH HCXOA) CIYy4alHOro OIBITA; HAXOAWUTh BEPOSTHOCTH B
OIbITaX C PABHOBO3MOXHBIMH CIy4alHbIMH COOBITHUSIMH, HaXOAMTb U CpPaBHHUBATh BEPOSTHOCTH
COOBITHI B U3YUEHHBIX CITYYalHBIX 3KCIIEPUMEHTAX.

Haxomuth ¥ QopMynupoBaTh COOBITHS: IEpeceueHue W OOBEIAUHEHUE JAHHBIX COOBITHIH,
COOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO; MOJIb30BaThCs JUarpaMmamu Dilnepa U GopmyIioit
CJIO’KEHHSI BEPOSITHOCTEH NPU PEIICHUM 3a/1a4.

OnepupoBaTh NOHATHSAMH: YCIOBHAsh BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS; HAXOIUTh
BEPOATHOCTH C IOMOLIBIO IIPABUJIA YMHOXKEHHUS, C IIOMOILBIO JIEpeBa CIy4aliHOrO OIBITA.

[TpuMeHAT KOMOMHATOPHOE MPABHJIO YMHOXKEHUS IPHU PEILICHUH 3a/1au.

OnepupoBaTh MOHATUAMU: UCIBITAHUE, HE3ABUCUMBIC HCIIBITAHUSA, CEPUsl MCIIBITAHUH, YCIEX H
HeyJaya; HaXOAUTh BEPOSITHOCTU COOBITHI B CEPUM HE3aBHCHUMBIX HCIBITAHHA /10 MEPBOTO YCIIEXa,
HaXOJUTh BEPOSITHOCTU COOBITUM B CEpUHU UCTIBITAHUIN bepHyu.

OnepupoBaTh NOHATUSAMM: ClIydaiHas BEIMYMHA, PACIPEICIICHUE BEPOSATHOCTEH, Iuarpamma
pacnpeneseHusl.

11 KJIACC

CpaBHUBaTh BEPOATHOCTH 3HAUEHUN CIy4alHOM BENWYHHBI IO pPACIpPEACNCHUI0 WIH C
IIOMOLIBIO AUArPaMM.

OnepupoBaTh HOHATHEM MAaTEMaTHUYECKOIO OXHIAHUS; IPUBOAUTH PUMEPDI, KaK IPUMEHSETCS
MaTeMaTHYeCKOe OXKUAAHHUE CITYyYalHON BEIMUYMHBI HAXOJUTh MAaTEMaTUYECKOE OKUIaHUE TI0 JaHHOMY
pacmpeesieHuIo.

Nwmets npencTaBienne o 3aKk0He OOJBIINX YHCET.

Nwmets npencrasiieHne 0 HOpMaabHOM paclpeieIeHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosnn4yectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (LU(pOBbHIE)
Kourpoububle IIpakTHyeckue
/i NporpamMmsl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 [ToBTOpEHME. 3 1
5 [IpencraBieHue JaHHBIX U ONUCATEIbHAS 5 https://m.eds0o.ru/FO3BBNGHE

CTaTUCTHUKA

CiyvaiiHble OIBITHI U ClTyyaiiHble COOBITHS,
3 OIIBITHI C PABHOBO3MOKHBIMH 2 1 https://m.eds00.ru/036ZK3G0O8
AJIEMEHTAPHBIMHU HCXOJaMU

OnepauHH Hanqg CO6BITI/IHMI/I, CJIOKCHHC

N 2 https://m.edso0.ru/1X5YQJKCT
BCPOHTHOCTCI/I

YcnoBHas BEPOSITHOCTB, IEPEBO CIIYHATHOTO
5 OIbITa, POPMYJIa TIOJTHON BEPOSITHOCTH U 5 1 https://m.edsoo0.ru/MG7XWY9I5
HE3aBUCHMOCTb COOBITHIA

6 DeMeHThl KOMOUHATOPUKH 5 https://m.edso00.ru/93EIMTAGW

7 Cepuu 1OCIIEIOBATEIIBHBIX HCITBITAHUMA 3 1 https://m.edsoo.ru/B17GH8VYR

8 CiyJaiinble BEIMYMHBI U PACTIPECICHHS 6 https://m.edsoo.ru/W31256YUQ

9 O0001IeHE U cUCcTEMAaTH3as 3HAHUH 5 1 https://m.edsoo.ru/F2NRENL5Z
OBIIEE KOJIMYECTBO YACOB I10 34 3 5

[TPOT'PAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpoubnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
1 [ToBTOpEHME. 5 1
M
2 CTENATIECROS OIS 4 https://m.eds00.ru/NLUR2F4P4
CITy4aitHON BETMUHUHBI
3 flucriepeini u Cranzaprioe 4 1 https://m.eds00.ru/9GOF3UXPG
OTKJIOHEHUE CITy4aliHOW BEJIMYMHBI
4 3aKOoH OOJIBIIMX YHUCEIT 3 1 https://m.edso0.ru/3S0TJOXPH
5 HenpepbiBHbIe c1yHailbIe BEMH ML 2 https://m.edsoo.ru/UESKK8SEX
(pactipenenenusi)
6 HopmainsHoe pacrpenencHus 2 1 https://m.edsoo.ru/V2IPEP5DW
IT
7 OBTOPCHHC, 0606meHI/je 1 14 1 https://m.edso0.ru/957SUT5BH
cHCcTeMaTH3aIlus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10O 34 5 3
ITPO'PAMME



https://m.edsoo.ru/NLUR2F4P4
https://m.edsoo.ru/9GOF3UXPG
https://m.edsoo.ru/3S0TJ0XPH
https://m.edsoo.ru/UE5KK8SEX
https://m.edsoo.ru/V2IPEP5DW
https://m.edsoo.ru/957SUT5BH

IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OnepupoBaTh TOHATHSAMH: CpeAHEE apUPMETHYECKoe, MeauaHa,
6.2 HauOoJblllee, HAaUMEHbIIEe 3HAUEHHE, pa3MaX MacCHMBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMU: CIY4YaWHbBI JKCHOEPUMEHT (OMBIT) U
Clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
6.3 CIIy4allHOTO  OMBITa; HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMU COOBITHSIMH, HAXOJUTh U CPABHHUBATH
BEPOSITHOCTH COOBITUI B M3yYEHHBIX CIIyYalHBIX IKCTIEPUMEHTaX
Haxomute ¥ ¢opmynupoBaTe COOBITHS: TiepecedeHre W OOBbeINHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BAaThCA  JuarpaMMamMu  Oinepa H  QOpMYJOH  CIIOXKEHHUS
BEPOSATHOCTEH MPU peLIeHUH 3a7a4
OnepupoBaTh TMOHATUAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBHCHUMBIE
6.5 COOBITHS; HAXOIUTHh BEPOSTHOCTH C IOMOMIBIO MPaBHJIa YMHOXKEHHS, C
MIOMOIIIBIO JiepeBa CIyYalHOTo OMbITa
6.6 [TpuMeHsATh KOMOMHATOPHOE NMPABUWIIO YMHOXKEHHUS IIPU PEIISHUH 3a/1a4
OmnepupoBaTh NOHATUSMH: UCTIBITAHNWE, HE3aBUCUMBIE UCIIBITAHHS, CEPHUS
67 UCTBITAaHUH, yCIIeX M HeyAauya; HaXOAUTh BEPOSATHOCTH COOBITHII B cepuu
' HE3aBUCHMBIX HCIBITAaHWHA IO MEPBOTO yCIeXa, HAXOAUTh BEPOSTHOCTH
cOOBITHI B cepuu ucnbITaHui bepHymnnu
68 OnepupoBaTh TMOHATUAMH: CllyyailHas BeJIMYMHA, paclpeseieHue

BEPOATHOCTEH, AUarpaMma pacipeesIeHus




11 KUIIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
) Teopus BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIIydailHOM BETWYHMHBI 1O
' pacnpeesIeHUIO NN C TOMOUIBIO AUArPAMM
OnepupoBarh IOHATHEM MaTEMaTHYECKOIO OXHUJAHUS, IPUBOIUTH
£ IIpUMEpPbl  TOrO, KaKk [MPUMEHSETCS MaTeMaTU4YeCKOE  OXHUJAAHUE
' CIIy4alHOM BEJIMYMHBI, HAXOAWUTb MAaTEMATUYECKOE OXKHJAHUE 10
JTAHHOMY pacHpe/elICHUIO
5.3 NwmeTs nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHCENT
5.4 Nmets npeacraBieHne 0 HOPMaIbHOM PACIpPENCICHUI




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIIACC
IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Kon
6 Teopus BEpOSTHOCTEN U CTATHUCTHKA
[IpeacraBinenne HaHHBIX C MOMOMIbIO Tabmuin u  guarpamMm. CpenHee
6.1 apudMeTHYeCKoe, MeauaHa, HauOOoJbIlee W HAWMCHBINEE 3HAUCHHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB
CrayvaiiHple SKCIIEpPUMEHTHI (OMBITBI) M CIy4YailHble COOBITHS. JeMEHTapHbIE
coObiTusa (ucxonbl). BeposiTHOCTh cimyuyaiiHOro coOBITHA. bnn3ocTh 4YacTOThl U
6.2 BEPOSATHOCTH COObITHI. CirydaliHbIe OMBITHI ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH
coObiTusMH.  BeposiTHOCTH  CcOOBITUH B OMBITAX C  PaBHOBO3MOXHBIMHU
3JI€MEHTapHBIMU COOBITUAMHU
6.3 Onepanuu  Hajg COOBITUAMH: TEpeceYeHue, OOBEAMHEHHE, MPOTHBOMOIOKHbBIC
' coObITud. uarpammel Ditnepa. @opmyna cioxkeHUs: BEpOSTHOCTEN
6.4 VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciaydallHOroO
' skcniepuMmenTa. @opmysa nojHoN BeposiTHOCTU. HezaBucumebie cOOBITHS
65 Kombunaroproe mpaBwio ymHoxenus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa
bunapHblii cnyyaiiHeli ONBIT (WCIBITAaHUE), ycmex M Heydada. HesaBucumble
6.6 ucnbiTanus. Cepust HE3aBUCUMBIX MCHOBITAaHUW 110 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(narpamma pacmupeeineHusl.
' [Tpumeps! pacpesenieHnid, B TOM YHCIIe TeOMETpUYeckoe U OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COEPIKAHUS
5 Teopus BEpOATHOCTEHN M CTATHCTHKA
UwucrioBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MaTEMaTH4YeCKOe OXKHJIaHUE,
JUCIIEPCUsl U CTAaHAAPTHOE OTKJIOHEHHE. [Iprumepbl MpuMeHeHUsT MaTEMaTUYECKOTO
5.1 OXHMJIaHWsI, B TOM YHCIE€ B 3aJa4axX W3 IMOBCEJHEBHOW >XKM3HU. MaTemaTH4YecKoe

OXXHNIAaHUC 6I/IHapHOI7I CJ'Iy‘lElfIHOfI BEJIUYMHBI. MaTeMaTH4ecKoe OXKHIaHUe CYMMBI

CJ'Iy‘-IElfIHBIX BeanauH. MaTemaTruueckoe OXHNIAaHUEC U JUCTICPCUA TCOMETPUUCCKOIO



¥ OMHOMUAJBHOTO pacrpeaeneHuit

3akoH OOJBIIMX YHUCENl M €ro posib B Hayke, Mpupoae U olmiectBe. BriOopouHbIit

5.2

METOJI UCCIIEIOBAHUN

[IpuMepsl  HenpepsIBHBIX  Clly4alHbIX BenuuuH. [loHATHE O IJIOTHOCTH
5.3 pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOpMAJIILHOMY pacnpezenenuto. [lonsatue o

HOPMAaJIbHOM pacmpeieICHun

IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHMs

IIpoBepsiemble TPeGOBaHMS K NMPEAMETHBIM Pe3yJIbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

Bnagenue wMeromamMu J0Ka3aTeNbCTB, AQJITOPUTMAMH pEIICHUS 3aj1ad;
yMeHue (GOpMYIHpPOBAaTH U ONEPHUPOBATH TOHATHSAMH: ONpEACICHHUE,
akcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, MNPU3HAK, [OKAa3aTEJbCTBO,
paBHOCWIIbHBIE (OPMYIMPOBKH; MPUMEHSATh UX; YMEHHE (OPMYIHPOBATH
oOpaTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KICHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJI30BaTh METOJl MaTeMaTH4YeCKON  HMHIYKIUU;
MPOBOAMTH JI0OKA3aTeIbHbIE PACCYXKACHUS MPHU PELICHUU 3a]a4, OICHUBATh
JIOTUYECKYI0  TPaBUIBHOCTh  PACCYKIEHHUI; yMEHHE  OIepUpOBaTh
MOHSATUSMU: MHOXECTBO, MOJAMHOYKECTBO, OIEpaluy HaJ MHOXECTBaMU;
YMCHHUE HCIIOJIB30BATh TGOpGTHKO-MHO)KCCTBGHHLIfI arrmapar I OIruCaHus
PCATBHBIX ITPOLECCOB U SIBIICHUN W pu pCUICHUHN 3aJa4, B TOM YHUCIIC U3
JIpYTuX Yy4eOHBIX TNPEAMETOB; YMEHHE ONEepUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, JAepeBo, UK, Tpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh WU
OMHCHIBATh Tpadbl Pa3NIUYHBIMU CIOCO0aMHU; HUCMOJIB30BaTh Tpadpl TpU
pelIeHnu 3a1a4

YMeHue omnepupoBaTh TOHATHSMHU: HATYPaIbHOE YHCIIO, IEJI0e YHUCIIO,
CTETICHb C IICJIBIM TOKa3aTelieM, KOPeHb HATYPaJTbHOW CTEIEeHHU, CTCTICHD C
paluOHAJIbHBIM IIOKA3aTCJIEM, CTCICHBL C ﬂeﬁCTBHTeHBHLIM II0Ka3aTciieM,
jgorapuM 4YHCIA, CHHYC, KOCHMHYC M TaHI€HC IPOU3BOJILHOTO YHCIA,
OCTaTOK M0 MOJYII0, PAlMOHAIBLHOE YHCIIO, HPPAIMOHATBLHOE YHCIO,
MHO>KECTBA HATyPaIbHBIX, LIETBIX, PAIMOHAIBHBIX, JeHCTBUTEIHLHBIX YHCET;
YMEHHE WCIIOJIb30BaTh TMPU3HAKH JIETMMOCTH, HAaWUMEHBIINH OO0mui
NeNATETh W HaWMEHbIlee oO0Iee KpaTHoe, aJropuT™M EBkimumga mpwu
pE€mICHUN 3a4a4; 3HAKOMCTBO C Pa3JIMYHBIMU IMO3UIIMOHHBIMHU CHCTCMaMM
CUHUCIICHUSA, YMCHUC BBIINNOJIHATE BBIYUCICHUC 3HA4YECHUHU U Hpeo6pa303aHI/I$[
BBIPDOKEHUM CO CTEMEHsIMH U Jjorapudmamu, npeoOpazoBaHus ApOOHO-
panrOHAJIBHBIX BBIpa}KeHHﬁ; YMCHHEC ONCprupoOBaThH IIOHATUAMMU.



MOCJIEI0BATENbHOCTh, apuMeTHyecKkass Mporpeccus, TIeoMeTpuyecKas
nporpeccusi, OeCKOHEYHO yObIBalollasi TIeoMeTpUyecKas I[pOrpeccus;
yMEHHUE 3aJaBaTh IIOCIEIOBATEJBHOCTH, B TOM YHUCIE C IOMOLIbIO
PEKYPPEHTHBIX (HOpMyYJ; YMEHHE ONEpUpPOBATh MOHATUAMHU: KOMILJIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIa, MOJYlIb U  apryMEHT
KOMIUIEKCHOTO  4YHcia,  (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass U  airedOpaudeckas); yMETb
NPOU3BOIUTH apu(pMETUYECKHE JEHCTBUA C KOMIUIEKCHBIMHU YHCIIAMH;
IPUBOJIUTH NPUMEPHI MCIIOIb30BAaHUSI KOMIUIEKCHBIX YMCEJ; OIEpUPOBATH
HNOHATUAMM:  Matpuma 2x2  wu  3x3, omnpeAenuTenb  MaTpHIIb,
reOMETPUYECKUI CMBICI OIIPEAeIUTENs

YMeHHe onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUYECKUE
YPaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEpUPOBATh ITOHATUAMM:
TOKAECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHEHMM W HEPABEHCTB, pPAaBHOCUJIBHOCTH ypaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPUEMOB; PELIaThb YPaBHEHMs, HEPABEHCTBA U
CUCTEMBI C NTapaMETPOM; IIPUMEHATh YPAaBHEHMSI, HEPABEHCTBA, UX CUCTEMBbI
JUI PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pa3iInuHbIX objacreit
HayKU U PEAIbHON KU3HU

YMeHue omnepupoBaTth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HNEPUOJIMYHOCTh (PYHKIMH, OrPAaHUYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
GyHKLIUH, 3KCTpeMyM (YHKIMH, HauOoJibllee M HaUMEHbLIEe 3HAYCHMS
(GYHKIIMM Ha NMPOMEXKYTKE, HEmpepblBHAs (YHKIUS, aCUMITOTHI rpaduka
(GyHKIIMM, TepBas M BTOpas NMPOM3BOAHAA (DYHKLMH, T€OMETPUUYECKHI U
¢usznyeckuil  CMBICI  MPOW3BOJHOM, mepBooOpa3Hasi, ONpeaeNEHHbII
UHTETpaJl; YMEHUE HaXOJAWUThb AaCHUMITOTHl Tpaduka (QYHKUHMH; YMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIIUH
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTelbHOM K rpaguKy QyHKIMHN; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMN; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO JUIsL HMCCIeloBaHMUA (DYHKIHMM, HaXOQUTh HaumOONbIIME U
HauMEHbIINE 3HAa4eHUs] (YHKIUH; CTPOUTH TpauKU MHOTOUIEHOB C
UCIIOJIb30BAaHMEM  ammapaTa MaTeMaTHYeCKOro aHaliu3a; I[PUMEHSTh
MPOU3BOJIHYIO JUIsl HAXOXKJEHUS HAWIYYLIero pelIeHUs B MPHUKIAIHBIX, B
TOM 4YHCJI€ COI[HAIbHO-DPKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTr0 MOJIIMPOBAaHUsI C MOMOIIbI0 U depeHInaIbHbIX
YpaBHEHUN

YMeHue oneprupoBaTh MOHATUAMU: TpaduK (YHKIMH, oOpaTHas (QYHKIHS,
KOMIO3UIMS (QYHKUMHA, JHMHEHHas QYHKIMS, KBaapaTuuHas (QyHKIUS,
paunMoHanbHas (YHKLUS, CTerneHHas (YHKIHS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKIWH, IOKa3aTelbHas H



agorapupmuueckas (YHKUUU; YMEHHE CTPOUTh TIpapuKd H3yYEHHBIX
(GYHKIMMA, BBITIOJIHATH MpeoOpa3oBaHus TpaduKoB (yHKIIUN, UCTIOJIB30BATh
rpaduku UIsi U3ydeHus: MPOIECCOB U 3aBUCHMOCTEH, MpU peIlIeHuH 3a7ad
U3 JPYrux y4deOHbIX MPEIMETOBH 3aJady U3 peajlbHOW >KU3HH; BbIPAXaTb
dbopMynaMu 3aBUCUMOCTH MEXAY BEITUYMHAMU; HCIIOIb30BaTh CBOICTBA U
rpadukn (QYHKIUH A7 pelieHus ypaBHEHHWH, HEPAaBEHCTB M 3a1ad C
napameTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA
pELIEHNUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

VYMeHue pemarbh TEKCTOBBIE 33Jaydl Pa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJM U 4YacTH, Ha JBHXKEHUE, PabOTy, CTOMMOCTb TOBApOB M
yCIyT, HAJOTH, 33Ja4l U3 OOJACTH YIpaBJICHHS JUYHBIMA U CEMEHHBIMU
¢uHAHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUsS, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHMBATh IPaBIONOJOOHOCTb PpE3Yy/IbTATOB; YMEHUE MOJEIMPOBATH
pealbHBIE CUTYallUM Ha SA3BIKE MAaTEMATHKHU; COCTaBIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33a/1a4H, UCCIIEI0BATh
IOCTPOCHHbIE ~ MOJIEJIM  C  WUCIOJb30BAHWMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH ITOIYUECHHBIN PE3yNbTaT

YMeHue omnepupoBaTh IMOHATHSAMHU: CpelHee apuPMETHUECKOe, MEIHWaHa,
HauOoJblllee U HaHMEHbIee 3HAYCHUS, pa3Max, JUCIEepPCHUs, CTaHIApPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHHE H3BJEKaTh, WHTEPIPETHPOBATH
uH(pOpMalIMIO, MPEJICTABICHHYIO B Ta0lMIax, Ha guarpammax, rpaduxax,
OTPaXKAIOIIYI0 CBOMCTBA pEabHBIX MPOILIECCOB U SIBJICHUHN; MPEACTABIAThH
uHbOpMAIlMI0O C TIOMOINBbIO Ta0NWIl W  JAUarpaMM; HUCCJIEIOBaTh
CTATUCTUYECKUE JaHHBIC, B TOM YHCIE C NpPUMEHEHUEM TrpaduuecKux
METOJ/IOB M DJIEKTPOHHBIX CPEACTB; rpadUuecKr MCCIEA0BATh COBMECTHBIC
HaOJIIOJICHUS C TOMOIIBIO TUarpaMM pacCeUBaHUs U JTUHEHHOM perpeccun

YMeHHe ONepupoBaTh IOHATUSAMM: CIIYYallHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUHCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TpapUUeCKUX METOO0B; IMPUMEHSIThH
(bopMyIbl CIIOXKEHHUSIT M YMHOXEHMsI BEpOSTHOCTEH, (opMyniny MOJIHOMN
BEpOATHOCTH, Gopmyny bepHysmin, koMOuHaTOpHBIE (QakThl U (HOPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
NOHATUAMM:  ClOy4ailHass BEJIWYMHA, PACIPEACICHUE  BEPOSTHOCTEM,
MaTEMaTHUYECKOE OXHJAaHWUE, JUCIEPCHS W CTaHJApTHOE OTKIOHEHHE
CllyyaliHOW  BeNWYMHBL, (YHKIMM  paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOI'0, IOKA3aTEIbHOI0 U HOPMAJIBHOI'O PACIpPENCIICHUN; YMEHUE
WCITOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACNICHHN Ui pEIIeHus 3a/1ad;
3HAKOMCTBO C TIOHATUSMU: 3aKOH OOJIBIIMX YHUCEN, METOJbl BBIOOPOUHBIX
UCCJIEIOBaHM; YMEHUE MPUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
YyHucesl B NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUIX; YMEHHE OIEepUpOBaThH
MOHATUSMU: COYETaHUE, IIEPECTAHOBKA, YHCIO COYETAHHUM, YHUCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHHEe MNPUMEHSATh KOMOHHATOpPHBIE



dakThl W pacCyKAEHUs Uil pEIIeHUs 3a7ad; OLICHWBATh BEPOSTHOCTH
peasibHbIX  COOBITHI;  COCTAaBJIATH  BEPOSITHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue ONCprupoOBaTh IIOHATUAMMU: TOYKa, npsamas, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YyIJa, IJIOCKUN YroJl, IBYTrPaHHBIN
YIOJI, TPEXTPAHHBIN Yroj, CKPEIIMBAOIIMECS MPAMbBIEC, NapAJUICIbHOCTh U
NEPIEHIUKYIAPHOCTD NPSAMBIX M IUIOCKOCTEH, YrOJ MEXAY MPSMBIMHU, YIOJ
MEXy NPAMOHN M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSAMHU, PACCTOSIHUE OT
TOYKHM 0 INIOCKOCTH, PACCTOSIHUE MEXAY IHPSIMBIMH, PACCTOSHUE MEKIY
IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh IIPU PEIIEHUU 3alad H3Y4YCHHBIE
(dakThl ¥ TEOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHWBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIEr0 MHpA; CTPOUTH MAaTEMaTU4ECKHUE MOJEIM C IOMOUIBIO
TCOMETPHUICCKUX MMOHATHI | BCJIMYMH, peulaTb CBA3AaHHLBIC C HUMU
IIPAaKTUYECKHE 3aa4H
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YMeHHe OnepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYphl, 00BEM QUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’ILHLIfI MHOI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHUKA,
KyO, mapauieNienunea, npu3Ma, NOUpamuaa, QUrypa U TOBEPXHOCTh
BpalieHus, LHWIMHIpP, KOHYC, mmap, cdepa, Iwiomans cdepsl, MIONaab
MOBEPXHOCTH THUPAMHJIBI, TMPHU3MBI, KOHYyCa, MHIUHApPA, O00BEM Kyoa,
NPSMOYTOJIBHOTO ~ TapaJlIeNieNuIe/a, MUPAMUAIbl, TPU3MBI, [WIHHIPA,
KOHyCa, Ilapa, pa3BépPTKa IMOBEPXHOCTH, CEUYCHUs KOHyca WM IWJIMHJpA,
napajielibHbIe OCH WM OCHOBAaHHMIO, CCUEHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, HIMHIPA, KOHYCa; YMEHHE CTPOHMTH CCUCHHE
MHOTOTpaHHHMKA, W300paKaTb MHOTOTPAaHHHKH, (UTYPhl U TMOBEPXHOCTH
BpalcHus, UX CCUCHUSA, B TOM YHCIIC C IMOMOINBIO 3JICKTPOHHBLIX CPCIACTB;
YMEHHE TPHMEHSATH CBOWCTBA TEOMETPUUYECKUX (DHUTYp, CAMOCTOSTEIBHO
dbopMyIUpOBaTh OMpPENeNeHUs U3Yy4aeMbIX (PUTYpP, BBIIBUTATH THUIIOTE3BI O
CBOMCTBaX M TMpHU3HAKaX TeOMETpUYecKuX (uryp, 0OOCHOBBIBATHUIIN
OMpoBepraTh HX; YMEHHE MPOBOJAUTH KiIaccupukanuw Guryp Imo
pa3MYHBIM TpPHU3HAKaM, BBIMOIHATE HEOOXOAMMBIE JOMOJTHHUTEIbHBIC
MOCTPOCHUS

11

YMeHue  onepupoBaTh NOHATHSMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napajieNbHBIA TIEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH W B TPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHMe 10A00Us, MOAOO0HBIE (UTYpbI, yMEHHE
pacrio3HaBaTh paBHblE M TNOJOOHBIE (GUIYpBl, B TOM YHUCIE B TNPHUPOJE,
UCKYCCTBE, apXUTEKType; MCIIOJIb30BaTh T€OMETPUUECKIE OTHOLICHUS TPH
pelIeHUH 3ajiay; HaXOJUTh T'€OMETPUUYECKHE BEIMYUHBI (UIMHA, YTOI,
ioniaib, 006EM) MpuU peleHu  3a7ad U3 Ipyrux yueOHbIX IPEeIMETOB U U3
peanbHOHN JKM3HM; YMEHHE BBIYHCISATH T€OMETPUYECCKHE BEITHMUMHBI (JIJTHHA,
yroj, TUIoHiagb, 00bEM, IUIOMANb TOBEPXHOCTH), WCIIONIB3YS H3ydCHHBIC
GopMyIBI ¥ METOIBI, B TOM YHCIE: TUIOMIAIbh MMOBEPXHOCTH MUPAMUJIBI,
OpU3MbI, KOHyca, UWIMHApa, IUomanb cdepel; 00bEM  KyOa,
OPSMOYTOJIBHOTO ~THapajjieNienunea, MNUPaMUIbl, MPU3MbI, LWIMHIPA,



KOHYCa, I1apa; yMEHIEe HaXOAUTh OTHOIIEHUE 00BEMOB MOTOOHBIX QUTYp
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YMeHue OIepupoBaTh MOHSATHSIMHU: NPSIMOYTOJIbHAS CHCTEMa KOOPJIHMHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJAMHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa Ha 4YHCIO, pa3joKeHHe BeKTopa Mo Oasucy,
CKQJISIPHOE  IPOM3BEICHHE, BEKTOPHOE MPOM3BEICHHUE, YOl MEXIY
BCKTOpaMU; YMCHHUC HUCII0JIb30BATh BeKTOprIﬁ )41 KOOpI[I/IHaTHBII\/JI METOL I
pEILICHHS TEOMETPHUYUCCKUX 3a/]1a4 U 3a/1a4 JPYTUX y4eOHBIX TPEIMETOB

13

YMenue BbIOMpaTh MOIXOMSIIANA METOJ JUIS PEIICHUS 3a/Ja4; TOHUMAaHUE
3HAYMMOCTH MATEMATHKH B W3YYCHHH MPHUPOJHBIX U OOIIECTBEHHBIX
MpOLIECCOB W SIBJICHUWW; YyMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHUE MPHUBOJUTH MPUMEPHl MATEMATUUYECKUX
OTKPBITUNA POCCUIUCKON U MUPOBOM MAaTEMaTUUECKON HAyKH



IHHEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IPOBEPSAEMBIX HA EI'I 11O
MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BIYUCICHUSA
1.1  HarypanbHble u nensle yncia. [I[pu3Haky 1eIMMOCTH LEIbIX YUCET
12 Panmonanbhple  uncna. OOBIKHOBEHHbIE U JIECSATHYHBIE JpOOH, IPOLEHTBHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH
13 Apudmerndeckuii KOpeHb HaTypajdbHOUW cTerneHu. JelcTBus ¢ apuPpMETHICCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ wnenbiM mokazareneM. CTENeHb € palMOHAIBHBIM IOKA3aTeJIeM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynble U HaTypaIbHbIC JOrapru(OMbI
JleiicTBuTenbHBICE 4YHCIA. ApUPMETHYECKHE ONepalud C JICHCTBUTEIHHBIMH
1.7  gucnamu. [IpubmkE€HHBIC BRIYUCICHHS, TPABUJIa OKPYTIICHUS, IPUKUIKA M OLEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8  IIpeoGpa3oBaHue BhIpa)KCHHUI
1.9  KowmruiekcHble yncia
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1  llensie u qpoOHO-paIMOHATIFHBIC YPaBHEHUS
2.2  VppaunoHaibHbIC ypaBHEHHUS
2.3  Tpuronomerpuueckue ypaBHEHUS
2.4 Tloka3arenbHbIe U JIoTapu(MUIECKHe ypaBHEHUS
2.5  llensle u qpoOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6  VppanmoHanbHBIE HEPABEHCTBA
2.7  Tloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8  Tpuronomerpuveckrue HEpaBEeHCTBA
2.9  CucteMsl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  YpaBHEHHs, HEPABEHCTBA M CUCTEMBI C TTApaMeTpaMu
2.11 Marpuua cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpenennTellb MaTpHUIIbl
3 OyHKIMH U TpaduKu
31 OyHkius, crnocodbl 3amganus ¢yHkuuu. ['padux ¢yHkumu. BzaumHo oOpartHble
' ¢ynkuuu. YétHele U Heu€THBIe QyHKUMU. [lepuoauueckue GyHKIUHN
OOnacte ompenesneHuss U MHOXECTBO 3HadeHMH QyHkuumu. Hynu ¢yHknuu.
3.2  IIpomMeXyTKM 3HAaKONOCTOSHCTBA. IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIHH.

MaKCI/IMyMLI U MHHHUMYMBIL (IJYHKI_[I/II/I HaubGonblllee ¥ HauMeHbIlIEe 3HAYCHUE



(GYyHKIMU Ha TPOMEKYTKE

CrenenHass (QyHKUMS C HaTypaldbHBIM M LeNbIM MokazarteneM. EE cBoiicTBau

3.3 . .
rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4  Tpuronomerpuueckue GyHKLIUHU, UX CBOMCTBA U rpaduku
3.5  IlokazarenbHas u jorapudmudeckas yHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Toukn paspsiBa. Acumnrtorel rpadukoB ¢yHkuuid. CBoiicTBa  (DyHKIHIA,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 IlocinenoBaTeabHOCTH, CIOCOOBI 3aJaHMS IOCIIEI0BATENLHOCTEN
3.8  Apudmernyeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOLIEHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1  IlpowmsBomnas pyukiuu. [[pon3BoaHbBIC 2JIEeMEHTAPHBIX (PYHKITUH
[IpumeneHue NpoOU3BOAHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2  sxctpemyMmbl. HaxoxkeHre HauOONbIIETO M HAMMEHBINEro 3Ha4eHUsT (DYHKIMH Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHokecTBa U JIOTUKA
5.1  MmuoxecTBo, onepaiuu HajJ MHOXecTBaMu. [{uarpammel Ditniepa — Benna
5.2  Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KomOuHaropuka
7 I'eomerpus
7.1  ®urypsl Ha IUIOCKOCTH
7.2  TlpsiMbIe ¥ MIJIOCKOCTH B TIPOCTPAHCTBE
7.3~ MHOrorpaHHuKH
7.4  Tena v NOBEpXHOCTU BpallleHUs
7.5  KoopauHatbl U BEKTOPHI




