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HOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma y4yeOHOTO Kypca «BeposSTHOCTh W CTaTHCTHUKA»
6a3zoBoro ypoBHs s ooyuaromuxcest 10 —11 kimaccoB pa3paboraHa Ha OCHOBE
denepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBbHOTO CTaHAApTa CPEIHETO
oOmero o0pa3oBaHusi, € Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHMIA,
NPEIBIBISIEMBIX K MaTEMaTHUECKOMY 00pa30BaHMIO, U TPAAUIIMNA POCCHUICKOTO
oOpa3oBanus. Peanuzanus mporpaMmbl 00€CTIEUUBACT OBJIAJCHUE KIIOYCBBIMU
KOMIIETCHIIUSMHU, COCTABIISIONIIMHI OCHOBY JIJISI CAMOPA3BUTHSI I HETIPEPHIBHOTO
o0pa3oBaHMs, IIEJIOCTHOCTh OOIIEKyTbTYpPHOTO, JMYHOCTHOTO "
MI03HABATEIFHOTO Pa3BUTHS JTUYHOCTH OOYJArOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHsbIil Kypc «BeposTHOCTh M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBIISCTCS
POJOJIKEHUEM U PA3BUTHEM OJITHOMMEHHOTO yueOHOro Kypca 6a30BOro ypoBHs
ocHOBHOU mmikosbl. Kypc mpeaHasHaueH ais GpopMupoBaHus y oOydaromuxcs
CTATUCTUYECKOW KYJIbTYpbl M TOHUMAHHS POJU TEOPUM BEPOSITHOCTEH KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YYCHHS CIYyYalHBIX COOBITHH, BEIHMYUH
u nporieccoB. [Ipu uzydeHun kypca oboramaroTcsi NpecTaBICHUs yIaluXxcs o
METOAAaX MCCIEAOBaHUA W3MEHYMBOIO MHpA, pPA3BUBACTCA MOHUMAaHUE
3HAYMMOCTH M  OOIIHOCTH MaTeMaTHYeCKUX METOJOB TO3HAHUS  Kak
HEOTHEMJIEMOI YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHS.

ConepxaHue Kypca HAmpaBICHO HAa 3aKPEIUICHUE 3HAHUW, MOJYYEHHBIX
OpyU HM3YYEHUU Kypca OCHOBHOM IIKOJBI M HA pPA3BUTHE MPEICTABICHUH O
CIIy4YalHbBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUMU Ha BaXKHBIX NpPHUMEpPAX,
CIOKETBI KOTOPBIX MTOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTrcTBUM C yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposITHOCTh M CTaTUCTHKA» CPeAHEHN IIKOJIbl HA 0a30BOM YPOBHE BbIJECICHBI
CJIEYIONINE OCHOBHBIE cojnepkaTenbHble JTuHUU: «ClydailHble COOBITHS U
BEPOSITHOCTIY, «CIydailHble BETMYMHBI U 3aKOH OOJBIIINX YHCEI.

Baxnyto wyacTh Kypca 3aHUMaeT M3y4€HUE TE€OMETPUYECKOr0 U
OMHOMMAIILHOTO paclpe/eIeHUd W 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJoramM — IOKa3aTeJIbHbIM U HOPMAJIbHBIM pacIpeaeIeHUsIMH.

Conepxanne mmuHun «CiydailHbie COOBITHSI W BEPOSITHOCTH» CIYKUT
OCHOBOM 1Jis1 (POPMUPOBAHUS MPEJICTABICHUN O paclpeieeHuu BepOSTHOCTEN
MEXK]ly 3HAUCHUSIMU CITyYalHbIX BEJIUYHMH, a TAKXKE 3Ta JIMHUS HEOOXO0IMMa Kak
0a3za uisi M3y4deHMs] 3aKOHAa OOJIBIIMX 4Hcesl — (PyHIaMEHTaJIbHOTO 3aKOHA,



INEMCTBYIOIETO B IPHUPOAE M OOIIECTBE M MMEIOIIET0 MaTeMATUYECKYIO
dopmanmuzanuro. Cam 3aK0H OOJIBIINX YUCEJI IPENIAraeTCsl B O3HAKOMUTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIIOJb30BAHMEM MAaTEMATUUYECKOr0 (popManu3ma.

Tembl, cCBsi3aHHBIE C HENPEPHIBHBIMU  CIyYalHbIMU  BEJIMYMHAMU,
aKLEHTUPYIOT BHUMAaHUE IIKOJIBHUKOB HA ONUCAHUU U HU3YUYEHUU CIy4YalHBIX
SBJICHUN C TIOMOIIbIO HEMPEPBIBHBIX PYyHKINNA. OCHOBHOE BHUMAHHE YEISIETCS
MOKA3aTeJIbHOMY U HOPMaJIbHOMY pacIlpeAesieHUsM, IPU 3TOM Ipeanoiaraercs
O3HAKOMUTEIBHOE H3yueHUE MaTepuana 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusydenune kypca «BeposiTHOCTp M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | yac B HENENI0 B TEUEHUE KaKJI0ro roja oOyueHus, Bcero 68
y4eOHBIX 4acoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C MOMOIIBIO Tabnmui u guarpamMm. CpegHee
apupMeTHIecKoe, MeJuaHa, HauOoJblllee U HAaUMEHbIIEE 3HAUYCHUS, pa3Mmax,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CnyyaiiHple  SKCIIEPUMEHTHI  (OMBITBI) UM CIIy4ailHbIE  COOBITHS.
DneMeHTapHble COOBITHS (MCXOJbI). BeposTHOCTh CIydalHOrO COOBITHS.
bmuzocth 4YacToThl W BEpOATHOCTH cOOBbITHM. CrhydallHbIe OIBITBI  C
PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITUSMU. BeposiTHOCTH COOBITUI B
OTBITaX C PABHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Oneparuu HaJl COOBITHUSAMU: nepeceyeHue, o0beIUHEHHE,
IPOTUBOMNOJIOKHBIE CcOoObITUS. Jlmarpammel Oinepa. Popmynia CIOXKEHUs
BEPOSATHOCTEN.

YcioBHAs BEPOATHOCTh. Y MHOKEHHE BEPOATHOCTEU. JlepeBO CiydyaiHOTO
skcriepuMenTa. @opmyria MogHOM BeposTHOCTU. HezaBucumbie COOBITHS.

KomOunaropuoe mpaBuio ymHoxeHus. IlepecranoBku u (daxTopua.
UYucno coueranuit. Tpeyronsuuk Ilackans. ®opmyna 6mHOMa HeloTOHA.

bunapHbIii  CciydailHBI ONBIT (MCHBITAHWE), YCIEX MW Heyjaaya.
He3aBucumpie ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 1O TEPBOTO
ycnexa. Cepus HE3aBUCUMBIX HCTIBITaHUN bepHysuiu.

CnyuaiiHass BenuuuHa. Pacrnpenenenue BeposiTHOcTe. [Iuarpamma
pactipenenenus. [IpuMepsl pacnpeneneHuii, B TOM 4YHCIIE, T€OMETPUUYECKOE U
OMHOMHMAIIEHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKU CIYYalHBIX BEJIMYMH: MaTEeMaTUYECKOe
OXXHUJAHHUE, OUCIEPCUS U CTaHAApPTHOE OTKIOHEHHWE. [Ipumepsl nmprumeHeHus
MAaTEMaTHYECKOr0 0XKUJIAaHUS, B TOM YUCJIE B 3aJa4ax U3 MOBCEIHEBHOM KU3HU.
Marematnueckoe 0XKUJIaHUE OuHapHOU CIIy4anHOH BEJINYUHBI.
MaremMaTH4eCKOE OXHUJIAHWE CYMMBI CIIYYallHbIX BEIWYWH. MaTeMaTHyecKoe
OKHMJIAaHUE U AUCIEPCHUSI TEOMETPUUYECKOr0o U OMHOMHAIIBHOTO pPacpe/IeICHUM.

3aKkoH OOJIBIIMX YHCENl W €ro pojib B HayKe, MPUPOJC M OOIIECTBE.
Bb1600pouHbIit METO UCCIEAOBAaHUM.



IIpumMepsl HeNpepbIBHBIX Clly4alHbIX BelWduH. [loHATHME O IUIOTHOCTH
pacupeneneHus. 3agadyd, OPUBOAAINME K HOPMAIbHOMY PACIPEICIICHHUIO.
ITonsTHE 0 HOPMAJIBHOM pacrpeneacHun.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTpaMMbl Y4eOHOTO MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TIPaXJAHCKOM TMMO3UIMKM  OOydYaromierocss Kak
AKTUBHOTO UM OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBa, MPEICTaBICHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TMPOIEAYp TpaKJaHCKOro oOmiecTBa (BbIOOPHI, OMpPOCHl W TIp.),
YMEHUEM B3aUMOJIEHCTBOBATH C COLIMAIIBHBIMU UHCTUTYTaMH B COOTBETCTBHUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

chOPMUPOBAHHOCTBIO ~ POCCHMCKONW  TPaXKIAHCKOW  UJECHTUYHOCTH,
YBaYXEHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSM POCCHUHUCKHUX MAaTeMaTUKOB U POCCHUUCKOM
MaTEMaTUYECKOM MIKOJBI, K HCIIOJIb30BAHUIO JTHX JOCTHXKEHUH B APYyrux
HayKax, TEXHOJOTUAX, chepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM TYyXOBHBIX HEHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOrO TOBEICHHUS,
CBA3aHHOTO C TPAKTUYECKUM TMPUMEHEHHEM JOCTIDKEHWW HayKu H
JESTENBHOCTIO YYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJla B TOCTPOCHHUE
YCTOWYHUBOTO OYIYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIOUYAs ICTETHUKY MAaTEMaTU4YECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCcyXICHUM;
BOCIHIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  PA3JIWYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 30poBoro ® 0Oe3omacHOro o0pa3a KHW3HH, OTBETCTBEHHOTO
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (3710pOBOE TMTaHHME, COalaHCHPOBAHHBIN
PEXKUM 3aHATHA M OTJIBIXA, PETyJsipHas (Pu3HUecKas akTHBHOCTH); (PU3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHIX CITIOPTHBHO-03/T0POBUTEIHLHOM
NEATeITbHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit nmpodeccuu U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAIBHOIO XapakTepa 3KOJOTHMYECKHUX
npo0OsieM; OpUEHTaluMeld Ha TMpPUMEHEHHE MaTEeMaTUYEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIaCTU OKPY’KaIOIEH Cpelibl, TUIaHUPOBAHUS MOCTYIKOB U
OILICHKHU MX BO3MOJKHBIX MOCJEICTBHI Il OKPY>KAIOIIEH Cpeibl.

ILleHHOCTH HAYYHOI' O O3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKH ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMAaHHEM MaTEMaTHYECKON HAyKH KaK cepbl YeIOBEUECKOU IeITebHOCTH,
ATamnoB €€ pa3BUTHUS M 3HAUMMOCTHU ISl Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
A3BIKOM MaTEeMaTHUKWA U MAaTeMaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYHIECTBIISITH MPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaTtemaTHka» XapaKTepPU3YyIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelticmausMU, YHUBEPCAIbHbIMU Pe2VIIIMUBHBIMU OetiCMBUIMU.

1) Vuusepcanvuvie nosnasamenvuvle Oeticmsus, 0becnequusaOm
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00YUArOWUXCS (0CB8OEHUE
Memo008  NO3HAHUA  OKpYJcarwe2o Mupa;, npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue aeicTBus:

e BLIABIISITD u XapaKTepHU30BaTh CYLIECTBEHHBIC NpU3HAKU

MaTeMaTUYeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXYy MOHATUIMU;
bopMyTupOBaThH ONpEJICIICHUS TMOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALIMU, OCHOBAHUS JII 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOJAUMOIO aHAJIN3A;

BOCHPUHHMMATh, (POPMYyIHUpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
yTBEPJUTEIbHbIE U OTPUILIATENIbHbIE, €IUHUYHbIE, YACTHbIE U OOILIHUE;
YCIIOBHBIE;

BBISIBJISATh  MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpEUUsT B (pakTax, JAAHHBIX, HAOIIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEPUM  JUIsl  BBISBJIICGHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIeHUNH  (mpsMble W OT  MPOTHUBHOTO),  BBICTpAaUBATH
aprymeHTaIuIo, OPUBOJIUTH  TNPUMEPhl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpaATh Croco0 pelreHus yd4eOHOM 3ajaun (CpaBHUBATh HECKOJIBKO
BapMaHTOB peIleHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATCIILCKUNA ~ MHCTPYMEHT
NO3HAHUs; (GOPMYIMPOBATh BONPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBATh HICKOMOE | JIAaHHOE, (POPMHPOBATh THIIOTE3Y,
apryMCHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IPOBOJAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPHUMEHT,
UCCIICIOBAHNUE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
0o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00bEeKTaMH, SBICHUSMH, ITPOIECCAMM;

CaMOCTOSITEILHO  (OPMYJIHUpPOBAaTh OOOOIICHUS W  BBIBOABI IO
pe3yabTaTaM IMPOBEAEHHOTO HAOJIOICHMS, MCCICAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUHA;
IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIJIBUTATH
MIPEIOJIOKEHNS O €0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISBIIATH ACUITUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BOIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NMHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATHU3UPOBATH 151 WHTEPIPETUPOBATH
MH(OpMALINIO Pa3IMUHBIX BUJOB U (DOPM Mpe/ICTABICHHUS;



CTPYKTYpPUpPOBaTh HH(MOpMALUIO, MPEACTABIATH €€ B pa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH rPadUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KOMMyHukamueHuwle Oelicmsus, 0Oecnevyusarom

CcGhoOpMUPOBAHHOCMB COYUATLHBIX HABLIKOE 00)UAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U (GOPMYIUPOBATh CYXJACHHUS B COOTBETCTBHHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX W IIMCBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHHSI 10 XOJy PELICHHs 3aJa4d, KOMMEHTHPOBATH IOJYy4YECHHBIN
pe3ynbTar;

B X0/ie OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBbI, TPOOIEMBI, pelIaeMol 3a/1auu, BbICKA3bIBATh UJIEH, HAIICIICHHbIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUSIMU
JIPYrUX YYaCTHUKOB JMAaNiora, OOHApyKHBaTh pas3jiMuue M CXOACTBO
NO3UIMHI; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IOPEICTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJad Npe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NMOHUMATh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHJIMBHUIYaJbHONH pabOTHl MpU penieHnHd Y4eOHBIX 3ajJad; MPUHUMATb
IeJb COBMECTHOW  JEATEIbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BHUABI padOT, JOTOBAPHBATHCS,
o0CcyXaaTh TMpoIecC | pPe3yabpraT padoThl; 0000mAaTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, oOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JAPYTMMH YJICHAMU
KOMAaH/IbI;, OIEHUBATh KaueCTBO CBOETO BKJIaJla B OOMMN TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBU.
Vuusepcanvnvie  pezynamuenvie  Oeticmseusi,  obecnedusarom

qbopMupoeaHue CMbICI06bLX YCNMAHOBOK U IHCUZHEHHBIX HABLIKOE6 JIUYHOCMU .
CaMoopraHn3aunﬂ:



COCTaBJIATH IJIaH, aJITOPUTM PEIIEHUS 3a7a4l, BBIOUPaTh CIIOCO0 peleHus
C y4€TOM HMEWOIIUXCA PpPEecypcoB M  COOCTBEHHBIX  BO3MOXHOCTEM,
apryMEHTUpPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM € Y4ETOM HOBOU
uH(pOpMaIH.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KakK OCO3HAHUsA
COBEpIIAEMBIX  JEUCTBUM U  MBICIMTEIBHBIX  IPOLIECCOB, UX
pE3yabTaTOB; BIAJETh CHOCOOAMU CaMOINPOBEPKH, CaMOKOHTPOJISA
polecca U pe3ysibTaTa peLIeHUs. MaTEMAaTUYECKON 3a/1a4H;

e INPEABUIETb TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB,  JIAHHBIX,  HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSCHATH
IIPUYMHBI TOCTHXKEHUS WIN HENOCTUKEHHUS PE3yJIbTaTOB JIESTEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEJMETHBIE PE3YJIbTATDBI

10 KITACC

Yurath U CTPOUTH TAOJIHIIBI U AUATPAMMEBI.

OnepupoBaTh TMOHATUAMH: CpeaHEe  apuU(PMETHUYECKOE, MEeIHaHa,
HauOoJbIIIee, HANMEHbBIIIEE 3HAUCHHUE, Pa3MaX MAaCCHUBA YMCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATHSAMU: CIyYalHBINA SKCIEPUMEHT (OIBIT) U CIIy4allHOE
cOOBITHE, dTIEMEHTAPHOE COOBITHE (IIIEMEHTAPHBIN MCXOM) CIy4aHOTO OIBITA;
HaXOJUTh BEPOSITHOCTH B OINbITaX C PAaBHOBO3MOYKHBIMHU CIIy4YalHBIMU
COOBITUAMH, HAXOJUTh W CPAaBHUBATh BEPOSTHOCTU COOBITUA B HM3YyUYEHHBIX
CIIy4alHbIX YKCIEPUMEHTAX.

Haxomute u dopmynupoBaTh COOBITHS: TMEpPECEYCHHE W OO0BEIUHEHUE
JAHHBIX COOBITUM, COOBITHE, IIPOTHUBOIMOJIOKHOE JTAHHOMY  COOBITHIO;
MOJIb30BAThCSl AUarpaMMaMu Jisiepa U (HOpMyYIION CIIOKEHHUS BEPOSITHOCTEH
MIpU PEIICHUU 3a/1au.

OnepupoBaTh MOHATUSIMHU:  YCJIOBHAs BEpPOSTHOCTb, HE3aBUCHUMBIC
COOBITHSA; HAXOJHWTh BEPOSATHOCTH C TOMOUIBIO TpaBUJa YMHOXEHUS, C
MOMOIIBIO JIEPEBA CIIYYATHOTO OMBITA.

[TpuMeHsTH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUU 3a/1au.



OnepupoBaTh NOHATHSIMU: UCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEPUS
UCIIBITAHHUM, YCIIEX W HeyJlaya; HaxOJUThb BEPOSTHOCTH COOBITHMH B CEpHUH
HE3aBUCHUMBIX MCIBITAHUN [0 M[EPBOI0 yCIexa; HaXOAUTb BEPOSTHOCTU
cOOBITHI B cepuu UCTIbITAaHUI bepHyu.

OnepupoBaTh MOHATHSAMU: CJIy4dailHas BEJIIMYMHA, pPaCIpEAcIIcHUE
BEPOATHOCTEH, JUarpaMMa paclpeaeaeHus.

11 KJIACC

CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW  CIydyalHOW  BEJIMYHMHBI  TIO
pacnpeieNICHUIO WU C IIOMOIIBIO AHUarpaMM.

OnepupoBaTh TMOHSATHEM MaTEMAaTUYECKOTO OXHUAAHUS, MPUBOJAUTH
IPUMEPHI, KaK TPUMEHSIECTCS MaTEMaTHYECKOE OXKUAHUE CIIyYalHON BEJIMUUHBI
HaXOAUTh MaTEMaTUUYECKOE OXKUAAHHUE 110 JAHHOMY pacipeieICHUIO.

Nmeth nipescTaBiieHne 0 3aKOHE OOJIBIINX YUCET.

Nmetn peCTaBICHUE 0 HOPMaJIbHOM pacnpeiesieHuN.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoanyecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHbie (¢ poBbIE)
Ne n/m Konrpoiasbnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI

[IpencraBnenue qaHHBIX U

1 4 https://m.edsoo.ru/N5SO7TM6B7N
onucareibHas CTaTUCTHUKA
CriydaiiHbI€ OIIBITHI U CITy4aliHbIE

2 COOBITHSI, OTIBITHI C PABHOBO3MOKHBIMU 3 1 https://m.edsoo.ru/M2V2GSN6F
AJIEeMEHTapPHBIMHA UCXOIaAMH
Omneparuu HaJ| COOBITHSMU, CIIOKEHUE

3 N 3 https://m.edsoo.ru/PSL6LOJOV
BEPOSITHOCTEN
YcnoBHas BEpOATHOCTh, ACPEBO
CIIy4aliHOTO OMKITa, (hOpMYyJIa ITOJTHOM

4 i > opwy. 6 https://m.edsoo.ru/Z3L8NOI 1M
BEPOSITHOCTH U HE3aBUCUMOCTD
coOBITHI

5 DeMeHThl KOMOWHATOPUKH 4 https://m.edsoo.ru/F6Z1N8NSB
Cepun nocie0BaTEIbHbIX UCITBITAHUN 3 1 https://m.edso00.ru/X8W5P4C7C
Ciy4JaliHbIe BEJIMYUHEI U

7 i 6 https://m.edsoo.ru/N1L0J1V7Q
pacrnpeneneHust

8 O00011IeHNE U CUCTEMATH3ALUS 3HAHUA 5 2 https://m.edsoo.ru/M2J5KOH5M

OBIIEE KOJIMYECTBO YACOB I10 34 ) ’

I[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (POBbIE)

Ne n/m Konrpoasbubie | IlpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Marematudeckoe OXKUJaHNUE
1 . . 4 https://m.edsoo.ru/Z9W8J5T9Z
CITy4JaitHOU BEJTUYHHBI
HWCIIEPCHUS U CTAaHIAPTHOE
2 A P Jf P . 4 1 https://m.edsoo.ru/WOH1H9I6D
OTKJIOHCHHE CITy4YalHOU BETMYUHBI
3 3axoH OOJBIINX YHCET 3 1 https://m.edsoo.ru/W6D4V6D0B
HenpepreiBHBIE CiTyYyailHbIE BETUYUHBI
4 pep ya 2 https://m.eds00.r/ESCOVAEQT
(pacmipenenenusi)
5 HopmanwsHoe pacnipeneneHus 2 1 https://m.edsoo.ru/C3D3QOM2U
IToBTOpenue, 0000IIEHNE U
6 PEHIE, ODODIICHH 19 2 hitps://m.edsoo.ru/S IFOYS8H2G
cUCTEMATH3AIUS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U AHATPAMMBI
OmnepupoBaTh TOHATUSAMH: CcpenHee apudMeTHueckoe, MeauaHa,
6.2 HauOoJblllee, HaUMEHbIIEE 3HAUEHUE, pa3MaX MacCHUBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh TOHATUSMU: CIIYYalHBIA OSKCHEPUMEHT (OMBIT) |
ClTyJaitHoe cOOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA UCXO.T)
63 CIIy4allHOTO  OIbITa; HAaXOOUTh BEPOSTHOCTU B  OMNbBITaX C
' PaBHOBO3MOXKHBIMH ~ CIy4alHBIMH  COOBITHSIMH, HaxoOuTb U
CpaBHHMBAaThb BEPOATHOCTH COOBITHII B HW3YUEHHBIX CIy4YailHBIX
IKCIIEPUMEHTAaX
Haxomuts u hopmynupoBarh coObITHS: NepeceueHre U 00beAUHEHNE
64 JTAHHBIX COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCA UarpamMmamMu Oinepa u  (QopMyrnold  ClIoKeHus
BEPOSITHOCTEH MPH PEIICHUH 33124
OnepupoBaTh MOHATHAMH: YCIOBHAas BEPOSTHOCTb, HE3aBHCHMBIE
6.5 COOBITHSI; HAXOIUTh BEPOSATHOCTHU C TIOMOIIIBIO MPaBUiIa YMHOXKEHHUS, C
MIOMOIIIBIO JiepeBa CIy4alHOTO OIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUIO YMHOXEHHUS TPHU PEHICHUH
' 3a/aq
67 OnepupoBaTh TOHITHSIMH: HUCHBITAHUE, HE3aBUCHUMBIC HCIBITAHUS,

cepus PICHLITH.HPIIZ, ycnex " HEydada; HAXOAUTb BCPOATHOCTU




COOBITUH B CEpUM HE3aBHCHUMBIX HCIBITAHUN 10 MEPBOTO yCIexa,

HAXOJIUTh BEPOSITHOCTU COOBITHIA B CEpUU HCIIBITaHNH bepHymm

OnepupoBaTh MNOHATUSAMM: CiIydailHas BeJIMYMHA, pPACIpEIEICHUE

6.8
BEPOSITHOCTEH, TuarpaMma pacrpeaesieHust
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOM
NpoBePsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
5 Teopus BeposiTHOCTEN U CTaTUCTUKA
s CpaBHUBaTh BEPOSTHOCTA 3HAYCHUH CIy4allHOW BEJIWUYUHBI 10
A
pacrpeeseHuI0 WK C TIOMOTIBIO JUarpaMM
OnepupoBaTh NOHATHEM MAaTEMATHYECKOIO OXKUIAHUS, MPUBOIUTH
- MpUMEPBl TOTO, KAaK MPUMEHSETCS MAaTeMaTHYECKOe OXKHJAHUe
CIIy4ailHOM BEIWYMHBI, HAXOJIUTh MAaTE€MaTU4YECKOE OXKHMJIAHHUE 10
JAHHOMY pacIpeieIeHUI0
5.3 HNmets npencraBieHne 0 3aKOHE OOJIBIITUX YHCeT
54 Nmets npencraBieHre 0 HOpMaIbHOM paclpeaesieHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

Kon
6 Teopust BEpOATHOCTEHN U CTATHCTHKA
[IpencraBnenne nmaHHBIX € TOMOMIBIO Tabimun u  guarpamm.  CpenHee
6.1 apudmernyeckoe, MeAuaHa, HauOoJiblliee W HaMMEHbIlEEe 3HAYEHHUd, pa3Max,
JCTIEPCHUS ¥ CTAaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyyaiiHble SKCIIEpUMEHTHI (OMBITHI) M ClydailHble COOBITHS. DJeMeHTapHbIe
coObITHs (MCcX0bl). BeposATHOCTH CiydailHOTO COOBITHS. BIM30CTh YacTOTHI W
6.2 BEPOSTHOCTH  coObITHi.  CiyyailiHble  ONBITBI € PaBHOBO3MOXXHBIMU
JJIEMEHTAapHBIMU  COOBITUAMU. BeposTtHocT  cOOBITMII B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
63 Onepauuu HaJa COOBITUSIMU: TEepeceueHue, OObEAUHEHHE, MPOTHBOIOJIOKHbBIE
' coObITus. Jlnarpammel Ditniepa. @opmyrna ClI0KEHUS BEPOSTHOCTEH
6.4 VYcnoBHass BEpOSTHOCTh. YMHOXKEHHE BepoATHOCTEH. JlepeBo ciaydailHOTO
' skcniepuMenTta. Popmyra nmoaHoi BepoaTHOCTH. HezaBucumMble cOOBITUS
6.5 KomOunatopHoe mnpasuno ymHoxeHus. IlepecranoBku u Qaxrtopuan. Yucno
' coueranuii. TpeyronpHuk [Tackamns. @opmyna bunoma HeroToHa
bunapuelii cny4aifHblii ONBIT (MCHBITAaHUE), yclex M Heynada. HeszaBucumblie
6.6 ucnbiTaHua. Cepusi HE3aBUCUMBIX HCIbITaHUN A0 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTbITaHUN bepHymnu
CnyuaiiHas ~ BenuuuHa.  PacmpeneneHne  BepOSATHOCTEM. Juarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM YHUCIIE T€OMETPUYECKOE H

OMHOMHAJIBHOE

11 KIIACC




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 Teopus BEPOATHOCTEN U CTATUCTUKA
YUucnoBsle XapaKTEpUCTUKH CIy4alHBIX BEJIMYMH: MAaT€MATHYECKOE OKHMJIAHUE,
JUcCnepcuss M CTaHJapTHOe  OTKIOHeHue.  [Ipumepel  mpuMeHeHus
51 MaTE€MaTHUYECKOT0 OKUIAHUSA, B TOM YUCIE B 337a4ax U3 IOBCEIHEBHOW KU3HH.
' Maremaruueckoe oxugaHnue OMHApHOU cilyyailHOM Benn4yuHbl. MaTtemarudeckoe
O0XKMJIaHHE€ CYMMBI CIIydallHBIX BeIMYMH. MartemaTtuyeckoe OXUAAHUE U
JHCTIEPCUSl TEOMETPUUYECKOT0 1 OMHOMUAIILHOTO pacrpeaeieHui
52 3akoH 0O0JBIINX YHUCET U €r0 poJib B HayKe, MpUpoje U oduiecTBe. BoiO0pouHbIit
' METOJI UCCIIEJOBAHUN
[IpuMepsl HENpepbIBHBIX CIIydalHbIX BenuuyuH. [loHsATHE O IIOTHOCTH
53 pacnpeneneHusa. 3ajadd, MOPUBOMAIIME K HOPMAJIBHOMY PpaCIpPEIENICHHUIO.

[ToHsiTHE O HOPMAJILHOM pacIpeieIeHuN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NMpoOBepsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001Iero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKa3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3aJ1ad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh IMOHATHUSMU: OIPEIEIICHUE,
aKCHOMa, Teopema, CIIEJICTBUE, CBOWMCTBO, NpPU3HAK, JO0KA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMyITUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00OpaTHO€ U  TPOTHUBOIOJIOXKHOE  YTBEPXKICHHE,
NIPUBOJUTL IPUMEPBI U  KOHTPIPUMEPBHI, HCIOJB30BATH METOJ
MaTeMaTU4YECKOU HHAYKOHUHW, TTPOBOJUTH AJOKA3aTCIBHBIC PACCYXACHHA
npu PEHICHUN 3aaa4, OILICHUBAThH JIOTUYECCKYTO MMpaBUIIBHOCTD
pacCyXJI€HU; yMEHHWE ONEPUPOBATH  TMOHITHUSMH: MHOXECTBO,
IMOJAMHOXKECTBO, OII€palllii HaJd MHOXCECTBAMH, YMCHHUC MHCIIOJIb30BAThH
TEOPETHKO-MHOXKECTBEHHBIN  ammapaT Uil ONWCAHUS  PEaTbHBIX
MPOIIECCOB U SIBJICHUH W MPU PEIICHHUH 3a/1a4, B TOM YHCIIE U3 JPYTUX
y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMH: Tpad, CBSI3HBIN
rpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH; YMEHHE 33]1aBaTh U ONUCHIBATH
rpadgpl pa3sTUYHBIMA CIOCOOAaMHM; MCIOJIB30BaTh rpadbl MPH PEIICHUN
3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATypalbHOE YHCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBIM TI0Ka3aTesIeM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTeNeHb C  JAeHCTBUTEIbHBIM
nokasarenaeM, Jorapudm uyuciaa, CHHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOIO YMCJA, OCTAaTOK IO MOJYJI0, palMOHAJIbHOE YHCIIO,
UppallMOHAIbHOE  YMCIO,  MHOXKECTBAa  HAaTypaJbHBIX,  LEJIBIX,
pAaLlMOHATIBHBIX, JICHCTBUTENIBHBIX 4YHMCEI; YMEHHE HCIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HAaUMEHbIINM OOLIMI JenuTeNb U HauMEeHbIlee
2 oOmiee kpaTHOe, anroput™M EBKina npu peleHun 3a1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ NO3MLIMOHHBIMH ~ CHCTEMaMM  CUHCICHMS;, yMEHHE
BBITOJIHATh BBIYMCICHUE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsMHU U Jorapupmamu, MnpeodpazoBaHHs APOOHO-PALMOHAIBHBIX
BBIPAKEHUM; YMEHHE OINEPUPOBATh MOHATHUSAMU: IOCIEN0BATEIBHOCTD,
apupmeTHyecKas Iporpeccus, reoMeTpHUUECKas Iporpeccus,
O0eckOHEUYHO yOBbIBarollas TeOMETpHYECKas IPOrpeccHs; yMEHHe
3a1aBaTh  IOCJENOBAaTEJIBHOCTH, B TOM 4YHMCI€ C  TOMOIIBIO
PeKyppeHTHbIX  (GOpMYyJl;  yMEHHE  ONepHpOoBaTh  MOHSATHUSMU:




KOMIIJIEKCHOE YHCJO, CONPSIKEHHBIE KOMIUIEKCHBIE YHUCIIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Hucia, (opMa 3amucu KOMIUIEKCHBIX YHCET
(reoMmeTpuyeckas, TPUTOHOMETpPUYECKass W aireOpauyeckas); yMeTb
IPOU3BOJIUTh apU(PMETHUYECKHE JIEHCTBHSI C KOMIUIEKCHBIMH YHCIIAMHU;
OPUBOJIUTH  MPUMEPbl  HUCIHOJB30BAHUS  KOMIUIEKCHBIX  YHCEl;
OTEpUPOBATh MOHATUAMM: MaTpHULa 2X2 1 3X3, onpenenuTeab MaTpULIbI,
F€OMETPUYECKUN CMBICIT OTIPEAETUTENS

YMenune OIICpHUPOBATH MOHATUAMU: PALUMOHAIIBHBIC, UPPALXMOHAIBHBIC,
MoKa3aTejabHble, CTENEHHbIE, JorapuMUUecKue, TPUTOHOMETPUUYECKUE
YpaBHCHHA HW HCEPABCHCTBA, HUX CHUCTECMbI;, YMCHHC OIICPHUPOBATH
MOHATHSMH: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHHE,
HCpPaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCEPABCHCTB, PaBHOCUIBHOCTDH
YpaBHEHUM, HEPaBEHCTB M CHCTEM; YMEHHME peIlaTh YypaBHEHUS,
HCpPaBCHCTBA M CHCTEMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA W CUCTEMBI C TMapaMCTpOM, IIPUMCHATH
YpaBHCHH, HEPABCHCTBA, UX CUCTEMBI JJII PCHICHHUA MAaTEMaTHYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U pealbHON KU3HU

YMeHue omnepupoBaTh MOHATUAMM: (QYHKUHSA, YETHOCTh (DYHKIIHH,
MEePUOANIHOCTh (DYHKIIUH, OTPAHWMYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
dbyHKIIMA, SKCTpeMyM GYHKIUHA, HAUOOJIbIIIee U HAUMEHBINee 3HAYCHUS
(yHKIIUM HAa IPOMEKYTKE, HEMPEPhIBHAS (PYHKITUS, aCUMIITOTHI rpaduka
GyHKIWY, TIepBasi U BTOpas MPOU3BOIHAS (DYHKIIMH, T€OMETPUYCCKHIA U
(bU3UYEeCKUil CMBICT TPOW3BOJHOMN, TEpBOOOpa3Has, OMpeneIEHHBIN
WHTETpajl; YMEHUE HAXOJUTh aCUMITOTHI Ipaduka (QYHKIHH, yMEHHE
BBIUUCIIATh  MPOU3BOJHBIC CYMMBI, IPOW3BEACHUS, YaCTHOIO W
KOMIO3UIUK (DYHKIMH, HAXOJUTh YPaBHEHUE KacaTeJbHOH K rpaduky
(GyHKIMU; YMEHHE HAaXOIUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHUE HCIIOJIb30BaTh MPOU3BOJHYIO Ul HCCIeNOBaHUS (DyHKIUH,
HAXOJIUTh HaWOOJBIINEC W HAaWMEHBIIUE 3HAYCHUS (QYHKIUI;, CTPOUTH
rpadMKd MHOTOYICHOB C MCIIOJIb30BAaHHEM arrapara MaTeMaTu4ecKoro
aHalin3a; TPUMEHATh MPOU3BOTHYIO IS HAXOXKICHHS HAMIYYIIero
pelieHusT B MPHUKIAJHBIX, B TOM YHCJIE COIHMAIbHO-3KOHOMUYECCKUX U
(bu3NYecKuX 3a/1a4ax; HaXOJUTh IJIOMIATH U 00BEMBI GUTYP C TIOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPhl MAaTEMaTHYECKOTO MOJCITHPOBAHUS C
noMoIIbI0 AuddepeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHAMU: Tpapuk QyHKIUH, oOpaTHas
GyHKIUSA, KOMIO3UIMA (YHKIUHM, AuHelHHass (QyHKUMS, KBaJpaTU4Has
¢byHKLU, palnoHaIbHast byHKIHA, CTEIIEHHAas ¢byHKLU,
TPUTOHOMETpUYECKHE  (QYHKIMHM, OOpaTHble TPUTOHOMETPHUECKUE
¢GyHKIMU, TOKaszaTeslbHas W Jorapudmuyeckas (yHKUHUU; yMEHHE
CTPOUTH TpaUKU M3Y4YEHHBIX (DYHKIMH, BBIIOJIHATH MpeoOpa3oBaHUS




rpaduKoB QYHKIMHA, HCHIOIB30BATH TPAPUKH JUI NU3YUEHHS POLIECCOB U
3aBHCHUMOCTEH, MPHU PEUICHUU 3334 U3 IPYTUX y4eOHBIX MPEIMETOBH
3aJa4d U3 peaNbHOM JKU3HU; BbIpakaTh (popMyIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIOJB30BaTh CBOMCTBA M Tpapuku (GYHKOUHA IS
peleHus ypaBHEHUH, HEPAaBEHCTB U 33Ja4 C IMapaMeTpaMu; U300paxaThb
Ha KOOPAMHATHOM IIJJOCKOCTM MHOJKECTBA PpEUICHUN ypaBHEHUH,
HEPaBEHCTB U UX CHCTEM

YMeHue pemiarb TEKCTOBBIE 33Jayd Pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, O U YacTH, Ha JBM)KEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJOTH, 337a4d U3 00JIaCTH YIPaBJIEHUS TUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAXKEHHUS, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBI II0 YCIOBMIO 3aJa4yH, HCCIENOBATh IOJyYEHHOE PEILICHUE H
OIIEHMBaTh IPABJONOJO00OHOCTh pPE3Y/IbTATOB; YMEHHUE MOJEIUPOBATh
peanbHBIE CUTyallud Ha S3BIKE MATEMATHKH; COCTABIITH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA M HX CHCTEMBl 10 YCJIOBHUIO 3aJ/1ayH,
HCCIIEIOBAaTh IIOCTPOEHHBIE MOJEIH C MCIOIb30BAHMEM aIapara
anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSIMH: CpeHEee apuPMeTHIeCKoe, MeIuaHa,
HaumOoJplllee W  HAauMEHbIlee 3HAYCHUs, pa3Max, JAUCIepcHs,
CTaHIApPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; YMEHHE W3BJIEKaTh,
HWHTEPIPETUPOBaTh MHGPOPMAIUIO, MPEACTABIEHHYIO B Ta0OnMIax, Ha
auarpammax, rpadukax, oTpaxarollyl0 CBOWCTBA pealibHbIX MPOIIECCOB
U SBJIGHUH; NPEACTABIATh HHPOPMAIMIO C TIOMOIIbIO TabmUI |
qyarpamMM; HCCIEeI0BaTh CTAaTHUCTUYECKUE JaHHble, B TOM 4YHUCIE C
OpUMEHEHHEM TIpaUyecKux METOJI0OB U JJIEKTPOHHBIX CPE/CTB;
rpaduyuecku UcciIeAoBaThb COBMECTHbIE HAONIONEHUS C TOMOIIbIO
JyiarpamMM pacceMBaHus U IMHEHHON perpeccun

YMeHue omnepupoBaTh MOHSATHSMH: CIYYallHbIA ONBIT M ClIydailHOE
coOBbITHE, BEpOSITHOCTh CIIy4alHOTO COOBITHSA; YMEHHE BBIUUCIATDH
BEPOSITHOCTh C HCHOJB30BAaHUEM TIpaQHUUecKUX METOJOB; MPUMEHSIThH
(hopMyIbl CIOKEHUS U YMHOXKEHHUS BEpOsSTHOCTEH, (Gopmyny MoIHON
BeposITHOCTH, (hopmyny bepnynnu, komObunatopHsie GpakTsl U HOPMYIIBI;
OIICHUBATh BEPOATHOCTU pEaJbHBIX COOBITHI; YMEHHUE OIEpPUpPOBATH
NOHSATUSIMU: CITy4yailHash BeJNMYMHA, pACIpeeiieHHe BEPOSTHOCTEH,
MaTE€MaTUYECKOE OKHMJAaHUE, JUCHEPCHs U CTaHJAPTHOE OTKJIOHEHHE
ClydailHOW BeNMYMHBI, (YHKIMM paclpeleNieHus] H  IJIOTHOCTH
PaBHOMEPHOTO, TOKAa3aTeIbHOTO W HOPMAJIBHOTO PACIPECICHHUII;
YMEHUE UCIONb30BAaTh CBOWCTBA M3YYEHHBIX paclpeAeNeHuil ams
peleHus 3a7ady; 3HAKOMCTBO C MOHSTHSIMH: 3aKOH OOJBIIUX YHCEN,
METO/bI BBIOOPOYHBIX HCCIEAOBAHUN; yYMEHHE TPUBOAUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA OONBIINX YHUCET B MPUPOTHBIX M OOIIECTBEHHBIX




SIBJICHUSX; YMEHHE OIIEpUPOBATh MOHATUSMHU: COYETAHUE, IIEPECTAHOBKA,
YHCJIO COYETAaHMH, YUCIIO TEpPecTaHOBOK; OuHOM HproTOoHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (DAKTBI W PACCY)KIOCHUS IS PEIICHUS
3a/1a4; OLIEHMBATh BEPOSTHOCTU pEAbHBIX COOBITHI; COCTaBIATh
BEPOSATHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJYYEHHBIN PE3yIbTaT

YMeHune onepupoBaTh IOHATUSAMM: TOYKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA yrja, IUIOCKHM Yyrod,
JBYTPAaHHBIM YroJ, TPEXI'PAaHHBIA YroJl, CKPEUIMBAIOIIHUECS IIPSIMBIE,
MapaJuIEIbHOCTh U MEPIEHAUKYIIIPHOCTD NPSIMBIX M INIOCKOCTEH, yroi
MEXKy IHPSAMBIMH, YrOJl MEXAY NPSAMOM M IUIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMHU, PACCTOSIHUE MEXJAY IUIOCKOCTSMHM; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a/Jad M3y4dyeHHble (AKThl U TEOpeMbl IIIaHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHPA; CTPOUTh
MaT€MaTHYE€CKHUE MOJEIH C IOMOIIBK) T€OMETPUYECKHUX IOHATHA M
BEJINYMH, PEIIATh CBSI3aHHBIE C HUMH MPAKTUYECKUE 33]1a41
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YMeHue onepupoBaTh MOHIATUSIMHU: IUIONIAb (GUTYpPBI, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPABHWJIbHBIII MHOTOTPaHHHUK, CEYEHUE MHOTOTpPaHHHKA,
KyO, mapajuienenunen, npusma, nupampaa, ¢urypa M IOBEPXHOCThb
BpallleH!s], LWIMHAP, KOHYyC, wap, cdepa, mioumans cepsl, MIOmalb
MOBEPXHOCTH MHUPaMU[bI, MPU3MBI, KOHyca, LMIMHIpA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO MapajuleNienunesia, MUpaMuabl, MPU3MBblL, LWIMHIPA,
KOHYyca, I1apa, pa3BéPTKa MOBEPXHOCTH, CEYEHUs KOHYca M IMIMHIPA,
napajjiesIbHble OCH MJIM OCHOBAHMIO, CEYEHHWE IIapa, IUIOCKOCTb,
Kacaromascsi cgepbl, LUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOI'paHHMKA, N300paXkaTh MHOIOI'PaHHUKH, (DUTYpBl U IOBEPXHOCTH
BpAlLlIEHHsI, UX CEUYEHMs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPUMEHATh CBOWCTBA TIE€OMETpHUYECKHX uryp,
CaMOCTOATENIBHO (OPMYJIMPOBATh ONpENEICHUS H3yd4aeMblX Guryp,
BBIIBUT'aTh THMIIOTE3bl O CBOWCTBAX M MPHU3HAKAX TI'€OMETPUYECKUX
¢uryp, OOOCHOBBIBATBMJIM OIPOBEPraTh MX; YMEHHE MPOBOJIUTH
Ki1accupukanuio QGuryp 1Mo pa3iaMyHbIM NpPU3HAKaM, BBINOJHATh
HE00XO0IMMBbIE IOTIOJIHUTENIbHBIE IOCTPOCHHUS
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YMeHue onepupoBaTb HOHATHSAMM: JABWXKEHME B IIPOCTPAHCTBE,
napaijenbHbld IEPEeHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
IIOBOPOT, MpeoOpazoBaHHe M0A00Us, MOJOOHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHble M MOJOOHBIE (PUTYpBI, B TOM YHCIE B HPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; MCIO0JIb30BaTh I€OMETPUYECKHE OTHOILEHUS
OpU pelleHUH 337a4; HaXOJUTh T'€OMETPHUUYECKHE BEJIMYMHBI (JUIMHA,
yroj, MIOWaab, O0bEM) MpPU PEHICHWH 337ad M3 JAPYIHX YYEOHBIX
MPEIMETOB U U3 PEaTbHON KU3HH; YMEHUE BBIUUCIATh F€OMETPUUECKUE




BEJIMYUHBI (JJIMHA, Yroj, IJIOH[aab, 00bEM, IUIOMAAb MOBEPXHOCTH),
UCTOJB3ysl M3y4eHHBIE (OPMYJIBI M METOAbI, B TOM YHCIE: IJIOMAb
MOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, IIHJIUH/PA, TUIOIadb chepbl;
00BEM Ky0a, MPSIMOYTOJIFHOTO TMapajuIeenuIe/1a, THPaMUIbI, TPH3MBI,
WIMHAPA, KOHyca, IIapa; YMEHHE HAaXOJUTh OTHOIICHHE OO0BEMOB
HOJIOOHBIX (HUTYp
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YMeHue onepupoBaTh HOHATHAMHE: IPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOpAa Ha YHCIO, PA3JIOKEHHE BEKTOpa Mo 0Oasucy,
CKJISIPHOE TPOM3BEICHUE, BEKTOPHOE MPOM3BEJCHUE, YroJl MEXIY
BEKTOPaMH; YMEHHUE HCI0JIb30BaTh BEKTOPHBIA M KOOPAUHATHBIH METO/T
IVl peIlIeHHs TeOMETPHUYSCKHX 3aJad M 3aJad JAPYruX y4eOHbBIX
peMETOB
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YMmenue BpIOMpaTh MNOAXOAALIUMN METOJ ISl pelIeHMs 3a/auyi;
IIOHMMAHHE 3HAYUMOCTH MAaTEMaTUKH B W3YYEHUU MPUPOJIHBIX H
OOLIECTBEHHBIX MPOLIECCOB U  SBJIEHUM; YyMEHHE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTE€MaTHKH B HMCKYCCTBE, YMEHHE IPUBOIUTH
MIPUMEPBl  MATEMAaTUYECKUX OTKPBITUA POCCHUMCKOM W  MHPOBOM
MaTeMaTHYE€CKOM HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂEMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
1.1 | HarypanbHsle u nensie uucna. [IpusHaku AeIMMOCTH LENbIX YUCEN
12 Panmonaneupie  uymcia. OOBIKHOBEHHBIE U JCCATHYHBIC JIPOOM, TPOIICHTHI,
' OEeCKOHEUYHbIE MTEPUONYECKUE JPOOH
13 Apudmernueckuil KOpeHb HaTypanbHOW cTeneHu. JlefcTBus ¢ apupMeTHuecKuMu
' KOPHSIMH HaTypaJbHOW CTENIEHU
14 Crenenp ¢ wnenslM mnokazateneM. CTeNeHb C palUMOHAIBHBIM IOKAa3aTEeJIEM.
' CaoiicTBa CTENEHN
L5 CuHyCc, KOCHMHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. [lecssTuunble U HaTypajbHbIE JTOrapu(Mbl
JlelficTBuTenbHbIle  4YHCla. Apu(pMETHYECKHE ONepaluud C JACUCTBUTEIHHBIMH
1.7 | uucnamu. [IpubnuxEHHbIC BEIYUCICHUS, TIPABUIIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 | IIpeobpazoBaHue BhIpaKEHU
1.9 | KowmmiekcHble yncia
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Ienbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 | HWppammoHanbHble YpaBHEHUS
2.3 | TpuroHoMeTpH4eCKUE YpaBHECHUS
2.4 | TlokazaTenbHbIC U JOrapu(hMUUECKUE YPaBHEHUS
2.5 | Uensie u apoOHO-palinOHaIbHBIE HEPABEHCTBA
2.6 | HppamumoHanbHble HEpaBEHCTBA
2.7 | Tloka3arenbHble U JOrapupMUIECKUE HEPABEHCTBA
2.8 | TpuroHomerpuieckue HepaBEeHCTBA
2.9 | CucreMsl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | VYpaBHEHUs, HEpaBEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 | Marpuua cuctemsl TMHEUHBIX ypaBHEHUN. OnNpeaennTelb MaTpUILIbI
3 OyHKIMH U TpapUKH
31 Oynkius, crnocodbl 3amaHus (yHkuuu. I'padux ¢yHkuuu. BzaumHO oOparHbIe
' ¢byuakun. YerHple u Heu€THBIe GyHKuuU. [lepuonudeckre QyHKIMN
39 OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymm dyHkumu.

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




MakcuMymMbl U MHUHMMYMbI (QyHKIuH. HamOonplnee W HauMeHblIee 3HAYCHHE
(GyHKIMHU HAa TPOMEXKYTKE

CrenenHass (QyHKIMS C HaTypalbHBIM M LEJIbIM TOKa3ateneM. EE& cBolicTBan

3.3 . .
rpaduk. CoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
3.4 | TpuroHomerpuieckue QyHKIHH, UX CBOMCTBA U rpadrKu
3.5 | Iloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Toukum paspeiBa. Acumntorel rpadukoB ¢QyHkumid. CBoicTBa  (QyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 | TlocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS NTOCIE0BATEILHOCTEN
3.8 | Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia CiI0XKHBIX MPOLEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. [Ipon3BoaHbIE AIeMEHTapHBIX QYHKIUN
[IpumeHeHre NpPOU3BOAHON K HCCIEIOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxosx/ienne HanOOIbIIero U HAaMMEHBIIIETO 3HAYCHUST (PYHKIIMU Ha
OTpe3Ke
4.3 | IlepBooOpa3Hnas. Murerpan
5 MHoxecTBa U JIOTHKA
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKecTBaMu. J{narpamMmmsel Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 | BeposTHOCTH
6.3 | KomOunaropuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 | IlpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHUKH
7.4 | Tena u NOBEpXHOCTU BpAILLICHUS
7.5 | KoopauHatbl U BEKTOPBI
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