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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 o0Opa3oBaHusi, € Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUI,
NPEIBIBISIEMBIX K MaTEMaTHUECKOMY O0pa30BaHMIO, U TPAAUIIMNA POCCHUICKOTO
oOpa3oBanus. Peanuzanus mporpaMmbl 00€CTIEUUBACT OBJIAJCHUE KIIOYCBBIMU
KOMIIETCHIIUSMHU, COCTABIISIONIIMHI OCHOBY JIJISI CAMOPA3BUTHSI I HETIPEPHIBHOTO
o0pa3oBaHMs, IIEJIOCTHOCTh OOIIEKyTbTYpPHOTO, JMYHOCTHOTO "
MI03HABATEIFHOTO Pa3BUTHS JTUMYHOCTH OOYJAFOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHsbIil Kypc «BeposSTHOCTh M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBIISICTCS
POJIOJIKEHUEM U PA3BUTHEM OJIHOMMEHHOTO yueOHOro Kypca 6a30BOro ypoBHs
ocHOBHOU mmikoybl. Kypc mpeaHazHaueH ans GhopMupoBaHUS Y 0OydarolmuXxcs
CTATUCTUYECKOW KYJIbTYpbl M TOHUMAHHS POJIU TEOPUM BEPOSITHOCTEH KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YYCHHS CIIYyYalHBIX COOBITHH, BEIHMYUH
u nporieccoB. [Ipu uzydenun kypca oboramaroTcsi NpecTaBICHUs] yJaluXxcs o
METOoAaX MCCIEAOBaHUA W3MEHYMBOIO MHpA, pPA3BUBACTCA MOHHMAaHUE
3HAYMUMOCTH M  OOIIMHOCTH MaTeMaTHYeCKUX METOJOB TO3HAHUS  Kak
HEOTHEMJIEMOI YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.

CoaepxaHue Kypca HAmpaBIEHO Ha 3aKPEIUICHUE 3HAHUW, MOJYYEHHBIX
OpU HM3YYEHUU Kypca OCHOBHOM IIKOJBI M HA PA3BUTHE MPEICTABICHUU O
CIIy4YalHbIX 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, «CIydailHbIe BETMYMHBI U 3aKOH OOJBIIINX YHCEI.

Baxnyro wyacTh Kypca 3aHUMaeT M3y4€HUE TE€OMETPUYECKOr0 U
OMHOMMANILHOTO paclpe/eIeHud W 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJoraMu — IOKa3aTeJIbHBIM U HOPMAJIbHBIM paclpeaeIeHUsIMH.

Conepxxanne muHun «CiydailHbie COOBITHSI W BEPOSITHOCTH» CIYKUT
OCHOBOM 1Jis1 (POPMUPOBAHUS MPEJICTABICHUN O paclpeieeHuu BepOsSTHOCTEN
MEXK]ly 3HAUCHUSIMU CITyYalHbIX BEJIUYHMH, a TAKXKE 3Ta JIMHUS HEOOXOMMa Kak
0a3za juisi U3y4eHHs] 3aKOHAa OOJIBIIMX YHcel — (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  CIyYaHBIMU  BEJIMYMHAMHU,
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 POCCHUUCKHMX MATEMAaTUKOB 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(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOrO TOBEICHHS,
CBA3aHHOTO C TPAKTUYECKUM TMPUMEHEHHEM JOCTIDKEHWW HayKu H
JESTENBHOCTIO YYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJla B TOCTPOCHHUE
YCTOWYHUBOTO OYIYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIOUYas ICTETHUKY MAaTEMaTUYECKUX

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

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3J0poBoro © 0Oe3omacHOro o0pa3a KHU3HH, 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 TPYY, 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 CIOCOOHOCTBIO 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, TOHUMAaHUEM 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’KaIOIel 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 NeITebHOCTH,
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

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MartemaTHKa» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHBIMU OetUCBUAMU.

1) Vuusepcanvuvie nosnasamenvuvle Oeticmsus, 00ecneuUsaOm
Gdopmuposanue 0A306bIX KOSHUMUBHBIX NPOYECCO8 00YUarOWUXCcs (0Cc80eHUe
Memo008  NO3HAHUA  OKpYJcarwe2o Mupa;, npumeHeHue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJornuyeckue JeicTBus:

e BLIABIISITH u XapaKTepHU30BaTh CYLIECTBEHHBIEC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHN, OTHOIIIEHUN MEXYy MOHATHUIMU;
dbopMyTupOBaThH ONpEICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALIMU, OCHOBAHUS JII 0000IICHUS
Y CpaBHEHUS, KPUTEPHUH NMPOBOJAMMOTO AHAIIN3A;

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

BBISIBJISATh  MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM Uil BBISBJICGHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpXKJIEeHUH  (MpsAMble W OT  MNPOTHUBHOTO),  BBICTPaMBaTh
aprymeHTaIuIo, OPUBOJIUTH  TNPUMEPl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpaATh croco0 pemreHus yd4eOHO# 3ajaun (CpaBHUBATHh HECKOJIBKO
BapMaHTOB peIleHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

UCIIOJB30BaTh  BOIPOCHl  KAK  HCCIEAOBATEIILCKMM  MHCTPYMEHT
no3HaHus; GOpPMYIMPOBATh BOMPOCHI, (HUKCUPYIOIIME MPOTUBOPEUUE,
npo0OsieMy, yCTaHaBIMBATh UICKOMOE U JIaHHOE, (HOPMHUPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3ULINIO, MHEHHUE;

IPOBOAUTH  CAaMOCTOATEIIBHO  CIUIAHUPOBAaHHBIM  DKCIEPUMEHT,
UCCJIEIOBAaHME 110 YCTAHOBICHHUIO OCOOEHHOCTEM MaTeMaTHYECKOTO
o0BeKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMOCTOATENbHO  (opMynupoBaTh O00OOIEHUS W  BBIBOABI  TIO
pe3yibpTaTaM IMPOBEAEHHOTO HAOJIOICHUS, UCCIEAOBaHUSA, OLECHUBATH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BEIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE ITPOLIECCA, A TAKKE BBIIBHUIATh
MPEIIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Pabora ¢ unpopMmaumeii:

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

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NMHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATHU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMYHBIX BUJOB U (HOPM MpECTABICHUS;



CTPYKTYpUpPOBaTh HH(OpMaALUIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH rPadUUECKU;

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

2) Vuueepcanvnvie KOMMyHukamueHuwle Oelicmsus, 0Oecnevyusarom

CcGhOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YUAIOUUXCSL.
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 MO XOJy PELICHMs 3aJa4d, KOMMEHTHPOBATH IMOJTYyYECHHBIN
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 YYacCTHUKOB JMaliora, OOHapyXHBaTh paziiMyMe U CXOJICTBO
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,
o0CyXaaTh TMpoOIEecC H Pe3yabpraT padoTel; 00001IaTh MHEHHS
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
KOMAaHJIbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIUI MPOIYKT TIO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.
Vuueepcanvnvle — pecynamueHnwvle  Oeticmgus,  obecneuusarom

qbopMupoeaHue CMbICI06bLX YCNMAHOBOK U IHCUZHEHHBIX HABLIKOE6 JIUYHOCMU .
CaMoopraHmaunﬂ:



COCTaBJIATH IJIAH, aJITOPUTM PELIEHUS 3a7a4l, BBIOUPATh CIOCOO 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  MBICIUTEIBHBIX  IIPOLECCOB, HX
pE3yabTaTOB; BIAAETh CHOCOOAMU CaMOINPOBEPKH, CaMOKOHTPOJISA
polecca U pe3ysibTaTa peLIeHUs. MaTEMAaTUYECKON 3a/1a4H;

e INPEABUIETb TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a7la4yd, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB,  JIAHHBIX, HANJEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTHKEHUS WIN HENOCTUKEHHUS PE3yJIbTaTOB JIESTEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

Yurath U CTPOUTH TAOJIHIIBI U AUATPAMMBI.

OnepupoBaTh TMOHATUAMH: CpeaHEe apU(PMETHUYECKOe, MEIHaHa,
HauOoJbIIIee, HANMEHbIIIEE 3HAUCHHUE, Pa3MaX MAaCCHUBA YMCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATHSMH: CIyYalHBINA SKCIEPUMEHT (OIBIT) U CIIy4alHOE
coObITHE, dTIEMEHTapHOE COOBITHE (IIIEMEHTAPHBIN MCXOM) CIy4alHOTO OTbBITA;
HaXOJUTh BEPOSITHOCTH B OIbITaX C PABHOBO3MOYKHBIMHU CIIyYalHBIMU
COOBITUAMH, HAXOJUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B HM3YyUEHHBIX
CIIy4alHbIX YKCIEPUMEHTAX.

Haxomute u dopmynupoBaTh COOBITHS: TEpecedeHne U OObEIUHEHUE
JAaHHBIX  COOBITUH, COOBITHE, TMPOTUBOMOJIOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAThCSl AUarpaMMaMu Jisiepa U (HOpMyYIION CIIOKEHHUS BEPOSITHOCTEH
MIpU PEIICHUU 3a/1au.

OnepupoBaTh MOHATUSIMU:  YCJIOBHAs BEpPOSTHOCTb, HE3aBUCHUMBIC
COOBITHS; HAXOJHWTh BEPOSATHOCTH C TOMOUIBIO TMpaBWJia YMHOXEHHS, C
MOMOIIIBIO JIEPEBA CIIYYANHOTO OMBITA.

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



OnepupoBaTh NOHATHSIMU: UCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEPUS
UCIIBITAHHUM, YCIIEX W HeyJlaya; HaxOJUThb BEPOSTHOCTH COOBITHMH B CEpHUH
HE3aBUCHUMBIX MCIBITAHUN [0 M[EPBOIO YyCIeXa; HAaXOAUTb BEPOATHOCTHU
cOOBITHI B cepuu UCTIbITAaHUI bepHyu.

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

11 KJIACC

CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW  CIydyalHOW  BEJIMYHMHBI  TIO
pacnpeieNICHUIO WU C TOMOIIBIO TUarpaMM.

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

Nmeth nipesicTaBiieHne 0 3aKOHE OOJIBIIUX YUCE.

Nmetn peCTaBICHUE 0 HOpPMaJIbHOM pacnpeieNICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB H TeM nuudpoBLIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NporpamMmbl Bcero oOpa3oBartejibHbIE
padoThI padoTsbI
pecypchl
| [IpencraBnenue JaHHBIX U ONIMCATENIbHAS 4 bu6moreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITydaiiHble COOBITHS,
bu6moreka [IOK
2 OIIBITBI C PABHOBO3MO>KHBIMU 3 1
https://m.edsoo.ru/e0b7b0f1
AJIeMEHTapPHBIMH UCXOIaMH
3 Omneparuu HaJ, COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTH, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 Bu6nmorexa [IOK
i » POPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHUIA
bu6mmoreka [IOK
5 DneMeHTbEl KOMOMHATOPUKH 4
p https://m.edsoo.ru/e0b7b0f1
. bubnuoreka [{OK
6 Cepun nocie10BaTeIbHbIX UCITBITAHUN 3 1
https://m.edsoo.ru/eQb7b0f 1
. bubnuoreka [{OK
7 CrnyuaiiHble BEJIMYMHBI U pacIpeesIeHUs 6
https://m.edsoo.ru/eQb7b0f1
b K
8 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 5 2 nGmroTexa O

https://m.edsoo.ru/eQb7b0f 1




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM ungpoBbie
Ne n/n P Konrpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsl
| MaremaTuyecKoe 0KUAaHUE CITy4aliHOMN 4 bubnuotexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbe5dcl
) Jucnepcus M CTaHAAPTHOE OTKIIOHEHHUE 4 1 bubnuotexa [JOK
CIIy4ailHOM BEJTUYHHBI https://m.edsoo.ru/5fbcSdcl
b K
3 3akoH OOJIBIINX YHCET 3 1 nommorexa 11O
https://m.edsoo.ru/5fbe5dcl
4 HenpepbiBHBIE CiTydaliHbIEC BETMYHHBI ’ bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bub OK
5 HopmansHoe pactipeneneHus 2 1 nomotexa [
https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHUE, 0600IICHNE 1 19 ) bubnuoreka [JOK
cUCcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
MpPOBePsIEMOr0 .
o0pa3oBaTe/IbHON NPOTrPaMMBbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJibTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
OmnepupoBaTh TOHATHSAMH: CcpeaHee apudMeTHYecKoe, MeIraHa,
6.2 HauOoJblllee, HaUMEHbIIEE 3HAUEHUE, pa3MaX MacCHUBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh TOHATUSMHU: CIy4alHbI OSKCHEpUMEHT (OMBIT) U
ClTyJaitHOoe cOOBITHE, DJIEMEHTApHOE COOBITHE (JIEMEHTAPHBIA UCXO.)
63 CIlyyallHOrO  OIBITA; HAXOAWUTh BEPOSTHOCTH B  OMNbBITax C
' PaBHOBO3MOKHBIMU ~ CIIydailHBIMH  COOBITUSIMM,  HAaXOOUTh WU
CpPaBHUBaThb BEPOSITHOCTU COOBITUM B M3YYEHHBIX CIy4alHBIX
IKCIIEPUMEHTAX
Haxonute u ¢popMynupoBath COObITHA: IiepeceyeHre U 00beIMHEHNE
64 JAHHBIX COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
' HOJb30BaThCA AMarpamMmaMmu Oiiepa U (GopMynoi  cloxeHus
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTh MNOHATHSAMU: YCIOBHAs BEPOSATHOCTb, HE3aBHCHUMBIE
6.5 COOBITHS; HAXOJUTh BEPOSATHOCTH C IOMOIIBIO IIPAaBUJIa YMHOKEHHUS, C
IIOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATP KOMOMHATOPHOE MPABUJIO YMHOXEHHS IpPU pPELICHUH
' 3a1a4
OnepupoBaTh MOHATHAMHU: MHCIBITAaHHE, HE3aBUCHMBbIE HCIBITAHUS,
67 cepusi MCIBITAaHUM, ycmex M HeyAaya;, HaXOAUTh BEPOSITHOCTU

COOBITHH B CCpUN HE3aBUCUMBIX HUCIBITAaHUN 10 IepBOTO YCIICXA,

HaXOJIUTh BEPOSITHOCTU COOBITHIA B Cepuu UCIBITaHUH bepHymim




OnepupoBaTh MNOHATUSAMM: CiIydailHas BEJIMYMHA, PACIPEAEICHUE

6.8
BEpPOSATHOCTEH, IUarpamma pacripeaeacHus
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus
pe3yJibTara
5 Teopus BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh BEPOSTHOCTA 3HAYCHUH CIy4allHOW BEJIWYUHBI 10
pacrpeeseHuI0 WK C TIOMOTIBIO TUArpaMM
OnepupoBaTh TOHSATHEM MAaTEMAaTHUYECKOTO OXKUIAHUS, MPUBOIUTH
- MpUMEpPHl TOTO, KaK TMPUMEHSIETCS MaTeMaTHYecKoe OXKUJaHhe
CIIy4ailHOM BEJIWYMHBI, HAXOJUTh MAaTEMaTHYECKOE OXKHUJAHUE IIO
JAHHOMY pacIpeieIeHUI0
5.3 HNwmets mpencTaBieHre 0 3aKOHE OOJIBIITUX YHCEeT
5.4 HNmeTs npencraBieHne 0 HOpMAJIbHOM pacipeaeieHun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon
6 Teopust BEpOATHOCTEHN U CTATHCTHKA
[IpencraBnenne naHHBIX € TOMOIIBIO Tabmui W auarpamMm. CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoJiblliee W HaMMEHbIlEEe 3HAYEHHUA, pa3Max,
JCTIEPCUs U CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyyaiiHble SKCIEPUMEHTHI (OMBITHI) M ClydailHble COOBITHS. DJeMeHTapHbIe
coOpITus (Ucxobl). BeposTHOCTE ciaydaitHOTO COOBITHS. bau3ocTh 4acToThl U
6.2 BEPOSITHOCTH  coObITHi.  CiyyailiHble  ONBITBI € PaBHOBO3MOXXHBIMHU
JJIEMEHTAapHBIMU  COOBITUAMHU. BeposTtHocT  coObITMI B OMBITaX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
63 Onepauuu HaJa COOBITUSIMU: TEepeceueHue, OObEAUHEHHE, MPOTHBOIOJIOKHbBIE
' coObITus. Jluarpammel Ditniepa. opmyrsa CII0KEHUS BEPOSITHOCTEH
6.4 VYcnoBHass BEpOSTHOCTh. YMHOXKEHHE BepoATHOCTEH. JlepeBo ciaydailHOTO
' sKcniepuMenTa. Popmyra moaHoi BeposTHOCTU. HezaBucumble coObITHS
6.5 KomOunatopHoe mnpasuno ymHoxeHus. IlepecranoBku u Qaxrtopuan. Yucno
' coueranuii. Tpeyronpauk [Tackamns. @opmyna bunoma Herotona
bunapuelii cny4aifHblii ONBIT (MCHBITAaHUE), yclex M Heynada. HeszaBucumblie
6.6 ucnbiTaHua. Cepusi HE3aBUCHMBIX HUCHBITaHUM 10 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTbITaHUN bepHymnu
CnyuaiiHas ~ BenuuumHa.  PacmpeneneHue  BepositHocTed.  Jlmarpamma
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,
JUcnepcuss M CTaHJapTHOe  OTKIOHeHue.  [Ipumepel  mpuMeHeHus
51 MaTeMaTHUYECKOTO OKUJAHUsA, B TOM YUCIE B 337a4ax U3 IOBCEJHEBHOM >KU3HU.
' Maremaruueckoe oxugaHue OMHaApHOU cilyyaiiHOM Benn4yuHbl. MaTtemarudeckoe
0KMJIaHHE€ CYMMBI CIIydallHBIX BEIMYMH. MaremaTtudyeckoe OXHUAAHUE U
JMCIIEPCUsl TEOMETPUUYECKOT0 1 OMHOMUAIILHOTO pacrpeaeaeHuit
52 3aKoH 0O0JBIINX YHUCET U €r0 poJib B HayKe, Ipupojae U obmecte. BeiOopouHbIii
' METOJI UCCIIEJOBAHUN
[IpuMepsl HENpepbIBHBIX CIIydalHbIX BenuuyuH. [loHsATHE O IIOTHOCTH
53 pacmpeneneHus. 3ajadd, MNPUBOMAINME K HOPMAJIbHOMY pACHPENCICHUIO.

[ToHsiTHE O HOPMAJILHOM pacIpeieIeHuN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

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

Brnagenne MeromaMu JOKa3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a]1ad,
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh TMOHATHUSMU: OIPEIEIICHUE,
aKCHOMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPHU3HAK, JI0KA3aTeIbhCTBO,
PaBHOCHUIBHBIE (OpMyITUPOBKHY; MIPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0oOpaTHO€ U  MPOTHUBOIOJIOXKHOE  YTBEPKICHHE,
NIPUBOJUTL IPUMEPBl U  KOHTPIPUMEPHI, HCIOJB30BATH METOJ
MaTeMaTU4YEeCKOU HHAYKOHUHU, TPOBOJUTH JOKA3aTCIbHBIC PACCYKIACHUA
npu PEHICHUN 3ajaa4, OILICHUBAThH JIOTUYCCKYTO MIpaBUIIBHOCTD
pacCyXJI€HU; yMEHHWE ONEPUPOBATh  TMOHITHSIMH: MHOXECTBO,
MMOJAMHOXKECTBO, OIICpallkMi HAJ MHOXCECTBAMHU, YMCHHEC HCIIOJIB30BATh
TEOPETHKO-MHOXKECTBEHHBIN  ammapaT Uil OINWCAHUS  PEaJbHBIX
MPOIECCOB U SIBJICHUH W TIPH PEIICHUH 3a/1a4, B TOM YHCJIE U3 JAPYTUX
Y4EOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMH: Tpad, CBSI3HBIN
rpad, 1epeBo, UK, rpad Ha MIIOCKOCTH; YMEHHE 33]1aBaTh U OMUCHIBATH
rpadgsl pazsaTUYHBIMA CIOCOOAaMHM; MCIOJIB30BaTh rpadbl MPH PEIICHUU
3ama4

YMeHue onepupoBaTh MOHATHAMM: HATypalbHOE YHCIO, LEJI0€ YHCIIO,
CTEIEHb C LEJIBIM TI0Ka3aTesleM, KOPEHb HAaTYpaJIbHOM CTENEHH, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
nokaszarenaeM, JorapudM uyuciaa, CHHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOIO YMCJA, OCTAaTOK MO MOJYNIO0, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCIO,  MHOXKECTBAa  HATypaJbHBIX,  LEJIBIX,
pAaLlMOHATIBHBIX, JICHCTBUTENIBHBIX 4YHMCEI, YMEHHE HCIOJIb30BaTh
NPU3HAKU JETUMOCTH, HAaUMEHbUINM OOLIMIA JenuTenb U HauMeHbIlee
2 oOmiee kpaTHOe, anroput™M EBKiMIa npu peleHuy 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ NO3MLMOHHBIMH  CHUCTEMaMM  CUHCICHMS,  yMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsAMHU U Jorapupmamu, MnpeodpazoBaHUs JPOOHO-PALMOHAIBHBIX
BBIPAKEHUM; YMEHHE OINEPUPOBAaTh MOHATHUSAMU: IOCIEN0BATEIBHOCTD,
apupmeTHyeckas Iporpeccus, reoMeTpHYeCcKas porpeccus,
OeckOHeUHO yOBbIBarollas TeOMETpHYECKas IPOrpeccHs; yMEHHe
3a1aBaTh  IOCJENOBATEIBHOCTH, B TOM 4YHCI€ C  TOMOIIBIO
PeKyppeHTHbIX  (QOpMYyJ;  yYMEHHE  ONEpHpOoBaTh  IMOHATUSMU:




KOMIIJIEKCHOE YHCJO, CONPSIKEHHBIE KOMIUIEKCHBIE YHUCIIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4YHcia, (opMa 3amucu KOMIUIEKCHBIX YHUCEN
(reoMmeTpuyeckas, TPUTOHOMETpPUYECKass W aireOpauyeckas); yMeTb
IPOM3BOJIUTH apU(METHUECKHE NEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
OPUBOJIUTH  MPUMEPbl  HUCIHOJB30BAHUS  KOMIUIEKCHBIX  YHCEl;
OTIEpUPOBATh MOHATUIMM: MaTpHULa 2X2 1 3 X3, onpeAeanuTelb MaTPUILIbI,
F€OMETPUYECKUN CMBICIT OTIPEAETUTENS

YMenune OIICpHUPOBATH MOHATUAMU: PALUMOHAIIBHBIC, UPPALXMOHAIBHBIC,
MOKa3aTeabHble, CTENEHHbIE, JorapuMUUYEcKue, TPUTOHOMETPUUYECKUE
YpaBHCHHA HW HCPABCHCTBA, HUX CHUCTEMbI;, YMCHHC OIICPHUPOBATH
MOHATHSMH: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HCpPaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCEPABCHCTB, PaBHOCUIBbHOCTDH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE peniaTb YypaBHEHMS,
HCpPaBCHCTBA W CHCTEMbI C IIOMOINBIO PA3TMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA W CUCTEMBI C IIapaMETpOM; IPHUMCHATH
YpaBHCHH, HECPABCHCTBA, UX CUCTCMBI JJIs1 PECIICHHUA MaTEMaTHYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMM: (QYHKUHSA, YETHOCTh (DYHKIIHH,
MEPUOANIHOCTh (DYHKIIMH, OTPAHMYCHHOCTH (YHKIIMH, MOHOTOHHOCTH
dbyHKIIMA, SKCTpeMyM GYHKIUHA, HAUOOJIbIIIee U HAUMEHBINee 3HAYCHUS
(yHKIIUM HAa IPOMEKYTKE, HEMPEPhIBHAS (PYHKITUS, aCUMIITOTHI rpaduka
(GyHKIMY, TIepBasi ¥ BTOpast NPOU3BOHAS (DYHKIIMU, T€OMETPUICCKUN U
(bU3UYEeCKUil CMBICT TPOW3BOJHOMN, TEpBOOOpa3Has, OMpeneIEHHBIN
WHTETpajl; YMEHUE HAXOJUTh aCUMITOTHI rpaduka (QYHKIHH, yMEHHE
BBIUUCIIATh  MPOU3BOJHBIC CYMMBI, IPOM3BEICHUS, YaCTHOIO W
KOMIO3UIMK (PYHKIIMH, HAXOTUTh ypaBHEHUE KacaTeJbHON K rpaduky
(GyHKIMU; YMEHHE HAaXOJIUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE HCIIOJIb30BaTh MPOU3BOJHYIO Ul HCCIeNOBaHUS (DyHKIUH,
HAXOJIUTh HaWOOJBIINEC W HAaWMEHBIIUE 3HAYCHUS (QYHKIUI;, CTPOUTH
rpadMKu MHOTOYJICHOB C MCIIOJIb30BaHUEM ariapara MaTeMaTHYeCKOTO
aHalM3a; TPUMEHATh IPOU3BOTHYIO Ui HAXOXKICHHS HAMIYYIIero
pelieHus] B MPHUKIAJHBIX, B TOM YHCJIE COIHMAIbHO-3KOHOMUYECCKUX U
(bU3NYeCKUX 3a/1a4ax; HaXOJUTh IUIOMIATH U 00BEMBI GUTYP C TIOMOIIBIO
WHTErpaja; MPUBOJUTH TPUMEPhl MAaTEMaTHYECKOTO MOJCITHPOBAHUS C
noOMOIIbI0 A depeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHAMU: Tpapuk QyHKIUH, oOpaTHas
GyHKLUSA, KOMIO3UIMA (YHKUUN, JTUHEeWHas (QyHKIMs, KBaJpaTHYHAas
¢byHKLU, palnoHaIbHast byHKIHA, CTEIIEHHAas ¢byHKLU,
TPUTOHOMETpPUYECKHE  (QYHKIUH, OOpaTHble TPUTOHOMETPUYECKUE
¢GyHKIMU, TOKaszaTesnbHas W Jorapudmuyeckas (YHKUHUU; yMEHHE
CTPOUTH TpaUKU M3Y4YEHHBIX (DYHKIMHA, BBIIOJHATH MpeoOpazoBaHUs




rpaduKoB QYHKIMHA, HCHIOIB30BATH TPAPUKH JUI NU3YUEHHS POLIECCOB U
3aBHCHUMOCTEH, MPHU PEUICHUU 3334 U3 IPYTUX y4eOHBIX MPEIMETOBH
3a7a4 U3 pealbHOM JKU3HU; BBIpAXXaTh (HOpMyIaMy 3aBUCHMOCTU MEXKIY
BEJIMYMHAMU; HCIOJB30BaTh CBOMCTBA M Tpapuku (GYHKOUHA IS
peleHus ypaBHEHUH, HEPAaBEHCTB U 33Ja4 C IMapaMeTpaMu; H300paxxaThb
Ha KOOPAMHATHOM IIJJOCKOCTM MHOJKECTBA PpEUICHUN ypaBHEHUH,
HEPaBEHCTB U UX CHCTEM

YMeHue pemiarb TEKCTOBBIE 3aJayd Pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJHU U YacTH, Ha JABM)KEHHE, padoTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 331a4d U3 00JIaCTH YIPABJIEHUS TUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAXKEHHUS, YPAaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCJIOBHMIO 3a/layM, HCCIENOBaTh IOJYYEHHOE PEILICHUE H
OIIEHMBaTh MPABJONOJO0OHOCTh pPE3Y/IbTATOB; YMEHHUE MOJIEIUPOBATh
peanbHBIE CUTyallud Ha S3bIKE MATEMATHKH; COCTABIISITH BBIPAKEHUS,
YpaBHEHUsS, HEPABEHCTBA M HX CHCTEMBI 10 YCJIOBHUIO 3a/1a4H,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHMEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeIHee apudMeTHIecKoe, MeIMaHa,
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 TOMOIIbIO TabmUI |
qyarpamMM; HCCIEeI0BaTh CTAaTHUCTUYECKUE JaHHble, B TOM 4YHUCIE C
OpUMEHEHHEM TIpaUuecKux METOJIOB U DJIEKTPOHHBIX CPEJCTB;
rpaduyuecku UcciIeAoBaTb COBMECTHbIE HAONIONEHUS C TMOMOIIbIO
JarpamMM pacceuBaHuUs U JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHSATHSMH: CIYYallHbIA ONBIT M ClIydailHOE
coOBbITHE, BEpOSITHOCTh CIIy4alHOTO COOBITHSA; YMEHHE BBIUUCIATDH
BEPOSITHOCTh C HCIOJb30BAaHUEM TpaQHUUECKUX METOA0B; MPUMEHSThH
(hopMyIbl CIOKEHUS U YMHOXKEHHUS BEpOsSTHOCTEH, (Gopmyny MoIHON
BepOSITHOCTH, (hopmyny bepHymnu, komOuHatopHsie PakTsl U HOPMYIIBI;
OIICHUBATh BEPOATHOCTHU pEaJbHBIX COOBITHI; YMEHHUE OIEpPUPOBATH
HNOHSATUSIMU: CIy4yailHash BeJNMYMHA, paCIpelleieHHe BEpOSTHOCTEM,
MaTE€MaTUYECKOE OKHMJAaHUE, JUCHEPCHs U CTaHJAPTHOE OTKJIOHEHHE
ClydailHOW BeNMYMHBI, (YHKIUU pacrpeneieHuss U IUIOTHOCTH
PaBHOMEPHOTO, TOKAa3aTeIbHOTO W HOPMAJIBHOTO PACIPECICHHUII;
YMEHUE UCIOJIb30BaTh CBOWCTBA M3YYEHHBIX pacHpeieNeHuid Jist
peleHus 3a7ady; 3HAKOMCTBO C MOHSTHSIMH: 3aKOH OOJBIIUX YHCEN,
METO/bI BBIOOPOYHBIX HCCIEAOBAHUN; yMEHHE TMPUBOAUTH TMPUMEPHI
MPOSIBIICHUSI 3aKOHA OONBIINX YHUCET B MPUPOTHBIX M OOIIECTBEHHBIX




SABJICHUAX; YMCHUC OINICPUPOBATH MMOHATHAMU: COUCTAHUC, IICPCCTAHOBKA,
YUCJIO COYETAaHUM, YHCIIO IepecTaHoBOK; OmHOM HbroToHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (DAKTBI W PACCY)KIOCHUS IS PEIICHUS
3ala4; OLCHHMBATb BCPOATHOCTH PCAJIbHBIX CO6BITPII>1; COCTAaBJISITh
BEPOSATHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKA, IpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA yrja, IUIOCKHM Yyrod,
JBYTPAaHHBIMA YroJ, TPEXI'PAaHHBIA YroJl, CKPEIIMBAIOLIMECS IIPSIMBIC,
MapaJuIEIbHOCTh U MEPINEHAUKYIIIPHOCTD NPSIMBIX M INIOCKOCTEH, yroi
MEXKIy IHPSAMBIMH, YrOJl MEXAY NPSAMOM M IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BATh
IIpU pEHIeHUM 3a/a4y HU3y4dyeHHble (AKTBl U TEOpeMbl IIaHUMETPHHU;
YMEHHME OLIEHHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTH
MaT€MaTHYEeCKUE MOJEIH C IOMOIIBK) T€OMETPUYECKHUX IOHATHA M
BEJINYMH, PEIIATh CBSI3aHHBIE C HUMH MPAKTUYECKUE 33]1a41
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YMeHue onepupoBaTh MOHATHIMM: IUIONIAAb (QUTYpPbI, 00BbEM GUTYpPHI,
MHOTOTPaHHUK, MPABHWJIbHBIII MHOTOTPaHHHUK, CEYEHUE MHOTOTpPaHHHKA,
KyO, mapajienenunen, NpusMa, Oupamuaa, QGurypa M IOBEPXHOCTb
BpallleH!s], LWIMHAP, KOHYyC, wap, cdepa, mioumans cdepsl, MIOmalb
MIOBEPXHOCTU MHUPaMU[bI, MPU3MBI, KOHyCa, LMIMHIpa, 00BEM Kyoa,
IPSIMOYTOJIBHOTO TapajuleNienunesia, MUpaMuabl, MPU3MBblL, LWIMHIPA,
KOHYycCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYEHUS KOHyca M LWIMHIpA,
napajjie/IbHble OCH MJIM OCHOBAHMIO, CEYEHHWE IlIapa, IUIOCKOCTb,
Kacaromascss cgepbl, LUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYEHUE
MHOT'OI'paHHMKa, N300paXkaTh MHOIOI'PaHHUKH, (DUTYpBl U IOBEPXHOCTH
BpALLlEHHsI, UX CEUYEHMs, B TOM YHCJIE C IOMOIIbIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPUMEHATh CBOWCTBA TIE€OMETpHUYECKHX uryp,
CaMOCTOATENIBHO (OPMYJIMPOBATh ONpENEICHU H3yd4aeMblX uryp,
BBIIBUT'aTh THIOTE3bl O CBOWCTBAX M MpPH3HAKAX I'€OMETPUYECKUX
¢uryp, OOOCHOBBIBATBMJIM OIPOBEPraTh MX; YMEHHE HPOBOJIUTH
K1accupukanuio QGuryp 1o pasNM4yHBIM - NIPU3HAKaM, BBINIOJHSATH
HE00XO0IMMbIE IOTIOJIHUTENIbHBIE IOCTPOCHHUS
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YMeHue onepupoBaTb HOHATHSAMM: JBWXKEHME B IPOCTPAHCTBE,
napaijenbHbld IEPEeHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
IIOBOPOT, MpeoOpazoBaHHe M0A00Us, MOJOOHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHble M MOJOOHBIE (PUTYpBI, B TOM YHCIE B HPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; MCIO0JIb30BaTh I€OMETPUYECKHE OTHOILEHUS
OpU pelleHUuH 33a7a4; HaXOJUThb TI'€OMETPHUYECKHE BEJIWYMHBI (JUIMHA,
yroj, MIOWaaAb, O0bEM) MpU PEHICHWH 337ad M3 JAPYIHX YYeOHBIX
MPEIMETOB U U3 PEeaJbHOM KU3HH;, YMEHHE BBIUUCIATH [€OMETPHUECKUE




BEJIMYUHBI (JJIMHA, Yroj, IJIOH[aab, 00bEM, IUIOMAAb MOBEPXHOCTH),
UCTOJNB3ysl M3y4eHHBbIE (OPMYJbl M METOJbl, B TOM YHCIE: IUIOLIA]Ih
MOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, IIHJIUH/PA, TUIOIadb chepbl;
00BEM Ky0Oa, MPSIMOYTOJILHOTO MapajuIeenuIe/ia, THPaMHIbI, TPH3MBI,
WIMHAPA, KOHyca, IIapa; YMEHHE HAaXOJUTh OTHOIICHHE OO0BEMOB
HOJIOOHBIX (HUTYp
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YMeHnue onepupoBaTh NOHATUAMU: MIPSMOYTOJIbHAS CUCTEMA KOOPAMUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJIMHATHI BEKTOPa, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpAa Ha 4YHCIO, PA3JIOKEHHE BEKTopa Mo Oaswucy,
CKaJSIpHOE TPOU3BEACHUE, BEKTOPHOE IIPOU3BEICHHUE, YroJl MEXIy
BEKTOPAMH; YMEHHUE MCIIOJIb30BATh BEKTOPHBIM U KOOPJIUHATHBIA METO]I
JUIs pelIeHMs] TeOMETPUYECKMX 3aJad M 3a1ad JpYyrux YydyeOHBIX
MIpeIMETOB
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YMmenue BbpIOMpaTh MOAXONALIUM METOA [UId pelIeHUs 3a/laud;
IIOHMMAHHE 3HAYUMOCTH MAaTEMaTUKH B W3YYEHUU MPUPOJIHBIX H
OOLIECTBEHHBIX IMPOLIECCOB U  SIBJICHUM; yMEHHE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTE€MaTHKH B HMCKYCCTBE, YMEHHE IPUBOIUTH
MIPUMEPBl  MATEMAaTUYECKUX OTKPBITUA POCCHUMCKOM W  MHPOBOM
MaTEeMaTHYE€CKON 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  uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TPOIEHTHI,
' OEeCKOHEUYHbIE MTEPUONYECKUE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JleficTBus ¢ apupMeTHYECKUMHU
' 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. [lecsTuunble U HaTypajbHbIE JJOTapUPMBI
JlelficTBuTenbHbIle  4YHCla. Apu(pMETHYECKHE ONepaluud C JACUCTBUTEIHHBIMH
1.7 | uucnamu. [IpubnuxEHHbIE BEIYUCICHUS, PABUIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA
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
' ¢byuakiun. YerHple u HeuéTHBIE pyHKIMU. [lepuoanueckue GyHKIHH
39 OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymm dyHkumu.

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




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

Crenennass (QyHKIHMS C HaTypalbHBIM W LEJBIM IMoKa3aTteneMm. E& cBoiicTBan

3.3 . .
rpaduk. CoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
3.4 | TpuroHomerpuieckue GyHKIUH, UX CBOHCTBA U rpaduku
3.5 | Iloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
3.6 Touku paspeiBa. Acumnrtotel rpadpukoB ¢ynkuuii. CpoiictBa  (yHKIHWH,
' 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 pynkuuu. IlponszBoaHbie 3eMeHTapHbIX QYHKIUI
[IpumeHeHre NpPOU3BOAHON K HCCIEIOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxosxienne HamOOJBIIEro W HAUMEHBINEro 3HAaYeHUsT (PYHKIIUU Ha
OTpe3Ke
4.3 | IlepBooOpa3Hnas. Murerpan
5 MHoxecTBa U JIOTHKA
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditepa — 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 MOBEPXHOCTU BpAILICHUS
7.5 | KoopauHatbl U BEKTOPBI
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