MHUHUCTEPCTBO MPOCBEIEHUA POCCUACKON ®EJAEPAILIUA
MunucrepcTBo 00pazoBanusi OMcKoii 001acTH
JenmaprameHnT o0pa3oBanusi ropoga Omcka

BOY r. Omcka "Cpennsisi o0meo0pa3oBarebHas mkosa Ne 50"

PACCMOTPEHO COI''TACOBAHO VYTBEPXJIEHO
MO MC Jupexrop

[ykaxute ®UO] [ykaxuTe ®UO] [ykaxuTe DUO]
[Homep mpukasa] ot [Homep mpukaza] ot [Homep mpukasa] ot

«[gucno]» [mecsan] [rox]r.  «[uucmo]» [mecsai] [rom]r.  «[umcio]» [mecs] [ron]r.

PABOYAS [IPOTPAMMA
(ID 6848953)

yueOHoOro npeamera «BeposiTHOCTh U CTATHCTHKA.
ba3oBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos



Omck 2025



HOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma y4yeOHOTO Kypca «BeposSiTHOCTh W CTaTHCTHUKA»
6a3zoBoro ypoBHs s ooydaromuxcest 10 —11 kimaccoB pa3paboTraHa Ha OCHOBE
denepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusi, € Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHMIA,
NPEIBIBISIEMBIX K MaTEMaTHUECKOMY 00pa30BaHMIO, U TPAAUIIMNA POCCHUICKOTO
oOpa3oBanus. Peanuzanus mporpamMmbl 00eCTIEUUBACT OBJIAJCHUE KIIOYSBBIMU
KOMIIETCHIIUSMHU, COCTABIISIONIIMH OCHOBY JIJISl CAMOPA3BUTHSI 1 HETIPEPHIBHOTO
o0pa3oBaHMs, IIEJIOCTHOCTh OOIIEKyIbTYpPHOTO, JMYHOCTHOTO "
MI03HABATEILHOTO Pa3BUTHS JTUYHOCTH OOYJArOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

YueOHsbIil Kypc «BeposTHOCTh M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBIISICTCS
IPOJOJIKEHUEM U PA3BUTHEM OJTHOMMEHHOTO yueOHOro Kypca 6a30BOro ypoBHs
ocHOBHOU mikosbl. Kypc mpeaHazHaueH ais GopMupoBaHuUs y oOydarolmuxcs
CTaTUCTUYECKOW KYJIbTYpbl M TOHUMAHHS POJU TEOPUM BEPOSITHOCTEH KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YYECHHS CIIyYalHBIX COOBITHH, BEIHMYUH
u nporieccoB. [Ipu uzydeHnn kypca oboramaroTcsi NpecTaBICHUs yJaluXxcs o
METOAaX MCCIEAOBaHUA W3MEHYMBOIO MHpA, pPA3BUBACTCS MOHUMAaHUE
3HAYMUMOCTH M  OOIIMHOCTH MaTeMaTHYECKUX METOJOB TO3HAHUS  Kak
HEOTHEMJIEMOI YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxaHue Kypca HAmpaBIEHO HAa 3aKPEIUICHUE 3HAHUW, MOJYYEHHBIX
OpU HM3YYEHUU Kypca OCHOBHOM IIKOJBI M HA PA3BUTHE MPEICTABICHUH O
CIIy4YalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUMU Ha BaXKHBIX NpPHUMEpPAX,
CIOJKETBI KOTOPBIX MTOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTrcTBUM C yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposITHOCTh M CTaTUCTHKA» CPeAHEHN IIKOJIbl HA 0a30BOM YPOBHE BbIJECICHBI
CJIENYIONINE OCHOBHBIC cojzepkaTenbHble JTuHUN: «ClydailHble COOBITHS U
BEPOSITHOCTIY, «CIydailHbIe BETMYMHBI U 3aKOH OOJBIIINX YHCEI.

Baxnyro wyacTh Kypca 3aHUMaeT M3y4€HUE TE€OMETPUYECKOr0 U
OMHOMMANILHOTO paclpe/e]IeHUd ¥ 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJoraMu — IOKa3aTeIbHbIM U HOPMAJIbHBIM paclpeaeIeHUsIMH.

Conepxxanne muaun «CiydailHbie COOBITHSI W BEPOSITHOCTH» CIYKUT
OCHOBOM i1 (P OPMUPOBAHUS MPEJICTABICHUN O paclpeaeeHuu BepOsSATHOCTEN
MEXKly 3HAUCHUSIMU CITyYalHBbIX BEJIUYHMH, a TAKXKE 3Ta JIMHUS HEOOXOIMMa Kak
0a3za sl U3y4eHHs] 3aKOHAa OOJIBIIMX 4Hcel — (PyHIaMEHTaJIbHOTO 3aKOHA,



ANEUCTBYIONIETO B IPHUPOAE M OOIIECTBE M MMEIOIIEr0 MaTeMATUYECKYIO
dopmanmusanmro. Cam 3aKk0H OOJIBIINX YUCEJI IPEIIAraeTCsl B O3HAKOMUTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIOJIb30BAHMEM MaTEMaTHYECKOro (popManu3ma.

Tembl, cCBsi3aHHBIE C HENPEPHIBHBIMU  CIyYalHbIMU  BEJIMYMHAMU,
aKLEHTUPYIOT BHUMAaHHUE IIKOJIBHUKOB HA ONUCAHUU U HU3YUYEHUU CIy4YalHBIX
SBJICHUN C TIOMOIIbIO HEMPEPBIBHBIX PYyHKINNA. OCHOBHOE BHUMAHHE YIEISIETCS
MOKA3aTeIbHOMY U HOPMaJIbHOMY paclpeAesieHusM, IPU 3TOM Mpeanonaraercs
O3HAKOMUTEIBHOE H3y4Y€HUE MaTepuana 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusydeHune kypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | yac B HENENI B TEUEHUE KaXJI0ro roja oOyueHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C MOMOIIBIO Tabnui u guarpamMm. CpegHee
apupMeTHIecKoe, MeJuaHa, HauOoJblllee U HAaUMEHbIIIEE 3HAYCHUS, pa3Mmax,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CnyyaiiHple  9KCIIEpUMEHTHI  (OMBITBI) UM CIIy4alHble  COOBITHSI.
DOneMeHTapHble COOBITHS (MCXOJbI). BeposTHOCTH CaydalHOTO COOBITHS.
brnuzocth dYacToThl W BEpOATHOCTH CcOObITHM. CrhydaliHbIe OIBITBI  C
PAaBHOBO3MOXXHBIMHU DJIEMEHTAPHBIMU COOBITUSAMU. BeposiTHOCTH COOBITUI B
OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Oneparuu HaJ COOBITHUSMU: repeceyeHue, 00beIUHECHHUE,
IPOTUBOMNOJIOKHBIE CcOoObITUS. Jumarpammel Oiepa. Popmyna CI0XKEHUs
BEPOSTHOCTEN.

VYcioBHAs BEPOATHOCTh. Y MHOKEHHE BEPOATHOCTEU. JlepeBO ClydyaliHOTO
skcrepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucruMbie COOBITHS.

KomOunaropnoe mpaBusio ymHoxkeHus. IlepecranoBku u (daxTopua.
UYucno coueranuit. Tpeyronsuuk Ilackans. ®opmyna 6mHOMa HeroTOHA.

bunapuplii  ciyyaliHbIH  ONBIT  (MCIIBITAHHWE), YCIEX W  Heyjaya.
He3aBucumpie ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM A0 MEPBOTO
ycnexa. Cepusi HE3aBUCUMBIX HUCTIbITAaHUN bepHym.

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

11 KIIACC

UucnoBble XapakTEPUCTUKU CIY4YalHBIX BEJIWYMH: MAaTEMaTHYECKOE
OXXKHUJAHUE, OUCIIEPCUS M CTaHAAPTHOE OTKIOHEHuE. lIpuMmepsl npumeHeHus
MAaTEMaTHYECKOr0 0XKUJIAaHUS, B TOM YUCJIE B 3aJa4ax U3 MOBCEIHEBHOM KU3HU.
Maremarnueckoe 0XKUJIaHUE OuHapHOU CIIy4anHOH BEJINYUHBI.
MaremMaTH4eCKOEe OXHUJIAHWE CYMMBI CIIYYallHbIX BEIWYMH. MaremaTthudeckoe
OKHJIAaHUE U AUCTIEPCUS T€OMETPUUECKOTO U OMHOMHUAIBHOTO PacIpeieICHUH.

3aKkoH OOJIBIIMX YHCENl W €ro pojib B HayKe, MPUPOJC M OOIIECTBE.
Bb1600pouHbIil METO UCCIEAOBAHUM.



IIpumMepsl HENpPEpBIBHBIX Clly4alHbIX BeIWYMH. [IoHATHME O IUIOTHOCTH
pacnpeneneHus. 3agadyd, IPUBOIAIIME K HOPMAJIbHOMY PpaCIpEACIICHHUIO.
IToHATHE O HOPMAJIBHOM PaCIIPEICIICHUU.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOTpaMMbl Y4eOHOTO TMpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIeCTBa, MPE/ICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TPaKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUM C
uX (QYHKIIUSAMU U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO  POCCHUMCKONM  TPaXKIAHCKOW  UIECHTUYHOCTH,
YBaYXEHUS K MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCUHCKON
MaTEMaTUYECKON MIKOJIbI, K HCIOJb30BAHUIO ATUX JOCTUKEHUH B JPYrUX
HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM TYXOBHBIX EHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TOBEICHUS,
CBS3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHUH HayKu U
JESTENBHOCTIO YYE€HOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOWYHUBOTO OYYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUH, pacCyXICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  Pa3JIWYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATH MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3J0poBoro u 0Oe3omacHOro o0pa3a KWU3HH, OTBETCTBEHHOI'O
OTHOIIICHHUSI K CBOEMY 3JIOPOBBIO (340pOBOE IMTaHHME, cOaJlaHCHPOBAHHBIN
PEXKUM 3aHATHA M OTJIBIXA, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (U3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHAX CITIOPTHBHO-03/I0POBUTEIHLHOM
NEATCITbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOJIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U pPean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OO0pa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMMYECKMX  MPOLIECCOB HAa  COCTOSHHME MPUPOJHOM U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOsieM; OpUEHTaluued Ha TMpPUMEHEHHE MaTeMaTU4YEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MOJKHBIX MOCJEACTBUI IJI OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YEIOBEUECKON NesATEeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTHU JJIs Pa3BUTHUS ITUBUIIU3AINH; OBJIAJICHUEM
SA3BIKOM MaTEeMaTHUKUA U MAaTeMAaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbLMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1)  Vuueepcanvnvie no3znasamenvHvle Oelicmeus, 0becnevusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00YUarOWUXCcs (0C80eHUe
Memoo0o8  NO3HAHUA — OKpYJcanwezo Mupda;, NpuUMeHeHue  102UYeCKUX,
UCce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JJornyeckue JeicTBUA:

e BBLIABIISITD u XapaKTEepHU30BaTh CYLIECTBEHHBIC MPU3HAKHU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHSATHUIMU,
bopMyTupOBaThH ONpEJICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KIACCU(PUKALIMU, OCHOBAHUS JI1 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCHPUHHMMATh, (OPMYJIHpPOBaTH U MPEOOPA3OBBIBATH CYXKACHUS:
yTBEpJUTEIbHBIE U OTPUILIATENbHbIE, €IUHUYHbIE, YACTHbIE M OOILIHUE;
YCIIOBHBIE;

BBISIBJISITE ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb ~ KpUTEPUM  JUIsl  BBISBJICHHS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WUHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIEeHUH  (MpsAMble W OT  NPOTHBHOTO),  BBICTPauBaTh
aprymeHTaIuIo, OPUBOJIUTH  TNPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpATh Croco0 pemreHus yd4eOHOH 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarejabCcKkue AeCTBHA:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ MHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATh BONPOCH], (PHUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSTCIIBHO  CIUIAHMPOBAaHHBIH  JKCICPHMEHT,
UCCIICIOBAHNUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
0o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BbEKTaMH, SBICHUSMH, IPOIECCAMM;

CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3yabTaTaM IMPOBEIEHHOTO HAOIIOJCHUS, HCCISIOBAaHUS, OICHHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAaK)KE BBIJBHTaTh
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATE AeUITNTH HHPOPMAIINH, TAHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BONPOC U IS PELIECHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NTHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTaBICHUS;



CTPYKTYpPHpPOBaTh HWH(MOpPMAILUIO, MPEACTABIATh €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPaUUECKU;

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

2) Vnusepcanvnvle KOMMYHUKamuGHble Oelicmesus, 00ecneyusarom

chopMUpPOBAHHOCMb COYUATBHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXJACHHUS B COOTBETCTBHHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX W NIMCBMEHHBIX TEKCTAaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHHs 3aJa4d, KOMMEHTHPOBATH IOJTYyYECHHBIN
pe3ynbTaT;

B X0/ie 0OCYXJEeHHs 3a7aBaTh BOINPOCHI MO CYIIECTBY OOCYXKIaeMOM
TEMBbI, TPOOIEMBbI, peIIaeMOol 3a/1aud, BbICKA3bIBATh UJIEH, HAIICICHHbBIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUIMU
JIpYruX YYacTHUKOB JMaliora, OoOHapyXMBaThb paziiMyMe U CXOJICTBO
NO3UIUH; B KOppeKTHOU ¢dopme (HopMyIHpoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IPEACTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICZIOBAHUSA, IPOEKTa; CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJay [pe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHAHOM W
WHJIMBHUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3ajad; MPUHUMATh
IeJb COBMECTHOW  J€ATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPUBATHCS,
oOCcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKHUX JIIOICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, OOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YJICHAMU
KOMAaHJIbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT IO
KpUTEpUSIM, CHOPMYITHUPOBAHHBIM yUYaCTHUKAMU B3aHMOICHCTBHS.
Vuugepcanvnvle — pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopmupoeayue CMbBICII06bIX YCNAHOBOK U HCUZHEHHBIX HABBIKOB IUYHOCMU .
CaMoopraHmaunﬂ:



COCTAaBJIATH IJIAH, aJITOPUTM PELIEHUS 3a7a4l, BBIOUPATh CIOCO0 peleHus
C yu4€TOM HMEIIIUXCA PpPEecypcoB M  COOCTBEHHBIX BO3MOXHOCTEW,
apryMEHTUpPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM € Y4ETOM HOBOU
uH(pOopMaIu.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HaHUs
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yabTaTOB; BIAJETh CIHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa peLIeHUs] MaTeMAaTUYECKON 3a/1a4H;

e INPEABUIETb TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
O0CTOSITENICTB,  JAHHBIX,  HAWJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTaTOB JIESITEIBbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

Yurtath ¥ CTPOUTH TAOIHIIBI U TUATPAMMBI.

OnepupoBaTh TMOHSATUAMH: CpeaHEe  apu(PMETHUYECKOe, MEIHaHa,
HauOoJbIlIee, HANMEHbIIIEE 3HAUCHHUE, Pa3MaX MAaCCHUBA YMCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATHSMM: CIyYalHBINA SKCTIEPUMEHT (OIBIT) U CIIy4allHOE
coOBITHE, dTIEMEHTApPHOE COOBITHE (PTIEMEHTAPHBIM UCXO/) CIYyYalHOTO OIBITA;
HAaXOJUTh BEPOSITHOCTH B OIBITaX C PAaBHOBO3MOYKHBIMHU CIIyYalHBIMU
COOBITHSIMU, HAXOJWTh W CPaBHUBATH BEPOSITHOCTU COOBITHH B H3y4YEHHBIX
CIIy4alHbIX YKCIEPUMEHTAX.

Haxomute u dopmynupoBaTh COOBITHS: TEpecedeHHe U OOBEIUHECHUE
JAHHBIX  COOBITUH, COOBITHE, TMPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BAThCSl AUarpaMMaMu Jisiepa U (HOpPMyYION CIIOKEHHUS BEPOSITHOCTEH
MIpU PEIICHUU 3a/1au.

OnepupoBaTh MOHATUSIMHU:  YCJIOBHAs BEpPOSTHOCTb, HE3aBUCHUMBIC
COOBITHS; HAXOJWTh BEPOATHOCTH C TOMOUIBIO TMpaBWJia YMHOXEHUS, C
MIOMOIIBIO JIEPEBA CIIYYAIHOTO OMBITA.

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



OnepupoBaTh NMOHATHUSIMU: UCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEPUS
UCIIBITAHUM, YCIIEX W HeyJaya; HaxOJUTh BEPOSTHOCTH COOBITHMH B CEpHUH
HE3aBUCHUMBIX MCIBITAHUN [0 MEPBOIO YyCIexa; HAXOIUThb BEPOSTHOCTH
cOOBITHI B cepuu UCTIbITAaHUI bepHyu.

OnepupoBaTh MOHATHSAMU: CJydailHas BEJIIMYMHA, pPaCIpEAcIIcHUE
BEPOATHOCTEHU, JUarpaMMa paclpeaeaeHus.

11 KJIACC

CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUW  CIydyalHOW  BEJIMYMHBI  TIO
pacnpeieNICHUIO WM C IIOMOIIBIO AHarpaMM.

OnepupoBaTh TMOHSATHEM MaTEMAaTUUECKOTO OXHUJAHUSA, MPUBOJAUTH
IPUMEPHI, KaK TPUMEHSIECTCS MaTeMaTHYECKOE OXKUJAHUE CIIy4allHON BEJIMUUHBI
HaXOAUTh MAaTEMaTHUYECKOE OXKUAAHHUE 110 JAHHOMY pacipe/ieICHUIO.

Nmeth nipesicTaBiieHHEe O 3aKOHE OOJIBIIUX YUCE.

Nmets nipescTaBiieHre 0 HOPMAJIbHOM paclpeeICHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBanue pa3aesoB H TeM uudpoBkIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATENIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
Crry4daiiHBIC OTIBITHI M CITyJaliHbIC COOBITHS,
2 OHI};IFLI c aBHOB03M0>KH}I:IMI/I 3 1 bubmmorexa [OK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparuu HaJ, COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCT, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 bubmorexa [IOK
i » QOPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHUIA
bu6mmoreka [JOK
5 9 o 4
JIEMEHTBL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 CepuH ocie10BaTEIbHBIX UCIIBITAHUHI 3 1 bubmnorexa [IOK
p A https://m.edsoo.ru/e0b7b0f1l
7 CnyyaliHble BEJTUYUHEI U pACIIPENSICHUS 6 bubmnorexa [IOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
8 I 5 2
O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN httos://m.edsoo.ru/e0b7hofL
OBILIEE KOJIMYECTBO YACOB I10 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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https://m.edsoo.ru/e0b7b0f1

[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsl
1 MaremaTuyecKoe 0KUAaHUE CITy4alHON 4 bubnuotexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
) Jucnepcus M CTaHAAPTHOE OTKIIOHEHHUE 4 1 bubnuorexa [JOK
CIy4aiHOU BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3 0 3 1
AKOH DOJBIIHX AHCe https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
5 H 2 1
OPMATIBHOE pacTIpeAcEtiA https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHUE, 0600IICHNE 1 bubnuoreka [JOK
6 . 19 2
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue naHHBIX C 1 bubnuoreka [JOK
MTOMOIIBIO TAOJIUI] U TUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MeanaHa, HanOoJbIee 1
2 HauMEHBIIIee 3HAUCHUS, pa3Max 1 brbmorexa [TOK
P ’ https://m.edsoo.ru/dd00738d
JHCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeavaHa, HauOoJIbIIee U
3 HaWMEHbIIICEe 3HAYCHUS, pa3Max 1 bubmorexa [TOK
P ’ https://m.eds00.ru/98645f6c
JHCTIepCHsi, CTAaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeraHa, HauOoJbllee u
bubmuoreka [JOK
4 HaWMCHbIIIEE 3HAUCHUS, pa3Max, 1
https://m.edsoo.ru/7c9033a8
JCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyyaitHbie SKCIIEPUMEHTHI
. vp bubmuoreka [JOK
5 (OmBITHI) U CcTydaiiHbIE COOBITHSL. 1

aﬂeMeHTapHLIe COOBITHS

https://m.edso0.ru/347c1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

(ucxonpr)

BeposTHOCTB CiiydaitHOTO
coObITHsI. BeposiTHOCTH COOBITHI

bu6mmorexa [IOK

6 B OMBITAX C PABHOBO3MOKHBIMU https://m.edsoo.ru/64d75244
AJIEMEHTAPHBIMU COOBITHSIMH

7 BeposTHOCTE CiydaitHOTO bubnuorexa [JOK
coobITus. [IpakTuueckas padota https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHSMU:

8 nepeceveHne, o0beJMHEHNE bu6moreka [IOK
COOBITHH, TIPOTHUBOIIOJIOKHBIC https://m.edso0.ru/221c622b
coObITus. [Inarpammsl Diinepa
Omneparuu HaJ, COOBITHSMMU:

9 nepeceveHue, o0beJMHEHNE bubnuoreka [IOK
COOBITHH, TTPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coOpIThs. JlnarpamMmmel Diiniepa

10 dopmysia CIOKEHUS bubnuoreka [JOK
BEPOSITHOCTEH https://m.edso0.ru/3057365d
YcioBHas BEPOSATHOCTb.

1 YMHOXEHHE BEPOATHOCTEH. bubnuoreka [JOK
epeBo ciydaitHOTO https://m.edso00.ru/9a408d25
JKCIIEPUMEHTA
YcioBHas BEPOSATHOCTbD.

12 YMHOXEHUE BEPOSITHOCTEH. bubnunoreka [JOK
JlepeBo cirydaiiHOTO https://m.edsoo.ru/ble76d3a
JKCIIEpUMEHTA

13 VYcnoBHas BEpOSITHOCTb. bubnmoreka [JOK

YMHOXEHUE BEPOSITHOCTEH.

https://m.edsoo.ru/47fb6b11



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11

epeBo cirydaitHOTO

JKCIIEPUMEHTA
14 @opMyiia OJIHON BEPOATHOCTH Bubnuorexa LIOK
https://m.edsoo0.ru/15941bec
15 ®dopmyrna MOTHONW BEPOATHOCTH Bubmuorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 @opMyIia MOJIHON BEPOATHOCTH. bubnuorexa [JOK
HezaBucumsie coObITHSA https://m.edsoo.ru/e3dd5ac9
bubnuorexa [JOK
17 Kontpoehas padota https://m.edso;.I ru/29dc6ch9
18 KomOunaTtopHoe npaBuiio bubnuoreka [JOK
YMHOXEHUS https://m.edso0.ru/2270cf70
bubnuoreka [IOK
19 Hepecranobic i paxropial https://m.edsoi.I ru/d58ce6dl
. bubnuoreka [IOK
20 Hueio couerarnit https://m.edsoi.I ru/7904dfb0
21 Tpeyronbnuk [Tackansa. ®opmyna bubmuoreka [JOK
o6uHoma HrroToHa https://m.edsoo.ru/fa4d7998f
bunapHbIii ciydaliHbIN OTIBIT
UCIBITaHUE), YCIIeX U HeyAaya.
22 ;esaBI/ICHML)I’e};ICHHTaHH;}I].H bubmmorexa [JOK
Cepis He3ABHCHMBIX HCTILITAHIIE https://m.edsoo.ru/2e1f2368
JI0 TIEPBOTO ycrexa
23 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnuoreka [IOK
bepnymin https://m.edsoo0.ru/e9572a68
24 Cepus HE3aBUCUMBIX bubmorexa LIOK

https://m.edsoo.ru/f4al5al4



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14

ucnbiTaHuid. [IpakTnyeckas
paboTa C HCIIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHII

25 Cnyyaiinas BeIuuriHa 1 bubmmorexa [TOK
¥ https://m.edsoo.ru/639be9aa
26 Pacnpenenenue BeposTHOCTEN. 1 bubnuorexa [JOK
Jnarpamma pacrpeneseHus https://m.edsoo.ru/6dc7ff39
97 CymMa u npou3BeJieHre 1 bubnuotexa [JOK
CIIy4ailHbIX BEJIMYNH https://m.edsoo.ru/51b7ed5f
28 CymMa 1 npou3BeieHre 1 bubnuotexa [JOK
CIIy4ailHbIX BEJIMYUH https://m.edsoo.ru/c2757cc3
ITpmMmepsl pacpeneaeHnii, B TOM
29 ‘H/II)CJ'IG feOhEeT I/I:I)qlelcxoe u 1 bubmorera [JOK
P https://m.eds00.ru/91e08061
OMHOMHAIIBHOE
IIpumeps!l pacrpeacacHui, B TOM
30 tnfcne rI)GOhIq)eT I/II)‘ISCKOG u 1 bubmorera [IOK
P https://m.edsoo.ru/5afffO5f
OMHOMUAJIBHOE
[ToBTOpEeHUE, 0600IICHNE 1 bubnuoreka [JOK
31 . 1
cUcTeMaTu3alys 3HaHUH https://m.edsoo.ru/0f4d3cd?
39 [ToBTOpEHue, 06001EeHNE U 1 bubnuoreka [JOK
cUCTEMAaTU3alMs 3SHAaHUN https://m.edsoo.ru/e01a3dc4
33 Hroropas koHTpoJIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/a985ae79
34 [ToBTOpEHue, 06001mEeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/l1ddca5e0
OBILIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
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[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uppoBbIe
n/n Tewa ypoka Bcero Konrpoabubie | Hpakrireckue IIdlsyquml :)Iﬁlt)bal;onaTeanble
padoThI padoTsbI pecypest
[ToBTOpeHnue, o6o01IICHNE,
CHUCTEeMaTU3alrs 3HaHH.

1 Ciny4yaliHbl€ OTIBITHI U 1 bubnuorexa [JOK
BEPOSATHOCTH CIIy4alHBIX https://m.edsoo.ru/430d330a
coOpIThii. Ceprn HE3aBUCUMBIX
HUCTIBITAHUHN
[ToBTOpEeHue, 06o0IICHNE,
cUCcTeEMAaTU3alysI 3HaHUH.

5 Cny4aliHbl€ OTIBITHI U 1 bubnuoreka [IOK
BEPOSITHOCTH CIy4alHbBIX https://m.edsoo.ru/a573a292
coObITuii. Ceprn HE3aBUCUMBIX
WCIIBITAHUN
[ToBTOpEeHUE, 0600IICHNE,
cCUCTeMaTH3allMsl 3HAaHHH.

3 Crny4aiiHble ONBITBI U 1 bubnuorexa LIOK
BEPOSATHOCTH CIIy4alHBIX https://m.edsoo.ru/07a5e861
coObITHil. Cepuu HE3aBUCUMBIX
WCIIBITAHUN
[ToBTOpEenue, 06061IeHNE,

4 CHUCTEMATHU3aIUA 3HAHUMN. 1 Eubmiorexa IOK

CrydaiiHble OTIBITHI U

https://m.edsoo.ru/32bc29bf



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf

BEPOSATHOCTH CIIy4alHBIX
coObITrii. Cepuu HE3aBUCHUMBIX
HCTIBITAHUI

[Ipumepsl npuMeHeHU

bu6mmoreka [{OK

5 MaTEMaTHUYECKOTO OXKHUIAHUS
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHnue, JloTepes)

6 MaremaTrHiecKoe OXKHUIaHUE bubmmoreka [IOK
CYMMBI CITy4alHBIX BEJIMYHH https://m.edsoo.ru/0Oadefe9e
Marematudeckoe OXKUJaHNUE

7 reOMETPHUUECKOTr0 U brbmorexa OK

P . https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOTO paclpeieIeHH
Marematudeckoe OXKUJaHNUE
8 T€OMETPUYIECKOTO 1 Bubamorexa [JOK
P . https://m.edsoo.ru/17b0e769
OMHOMHAIBHOTO PaCIIpeCIICHUMA

9 Jucnepcus U cTaHAApTHOE bubnuoreka [IOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76

10 Jucnepcus U cTaHaapTHOE bubnuorexa [JOK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6

1 Jlucniepcuu TeOMETPUYECKOro U bubnuorexa [JOK
OMHOMMAIBHOTO PaCIIpECIICHUS https://m.edsoo.ru/4b5a495e
[IpakTrueckas padoTa ¢

bubmuoreka [JOK
12 HCIIOJIb30BAHUEM DJICKTPOHHBIX
https://m.edsoo.ru/a53cd884
TaOJINILL
3aKOH OOJBIINX YHCEN.
N bubmuoreka [JOK
13 Br160opouHslii MeToA

HCCIIeNOBAaHUN

https://m.edsoo.ru/94ddc34a



https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
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3aKkoH OOJBIIUX YUCEIL.

bu6mmoreka [{OK
14 BrI0 i
s OquHHHUMeTOH https://m.edsoo.ru/cf23b369
HUCCIIEN0BAHNI
[IpakTuyeckas pabora c
bu6mmoreka [{OK
15 HCII0JIb30BAHUEM JIEKTPOHHBIX
https://m.edsoo.ru/6cld11a6
TabJIHIy
bubmmoreka [IOK
16 Hrorosas xoHTpoJbHAs padoTa
TOTOBA KOHTPOIbHAA pabOT https://m.edsoo.ru/7e379f8f
[Tpumepbl HETPEPBIBHBIX
CIIY4YaHBIX BeIUUnH. OYyHKIINA
17 nn}(:;Hocm acrpe eJ'IeHyI/II{ﬂ ) bubmmorexa LOK
paciipen ’ https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacripeiesicHue u
€ro CBOMCTBA
[IpuMeps! HETPEPBIBHBIX
CIIYYalHBIX BeTNMYUH. OYyHKIINS
18 HJ'I}(;j“HOCTI/I acrpe eneHyI/II{;I ) bubmmorexa LOK
pactipest ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBA
3amauu, TPUBOISIINE K
19 HOPMaJIbBHOMY pacIpeeieHUIO. bubnuoreka [JOK
@yHKIUSA MJIOTHOCTU U CBOMCTBA https://m.edso0.ru/97c¢19f59
HOPMaJIBHOTO pacIpecIICHHsI
[IpakTrueckas padoTa ¢
bubmuoreka [JOK
20 HCIIOJIb30BAHUEM DJICKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
Ta0IuIL
21 [ToBTOpEHnue, 060061IeHNE 1 bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/72953f4c



https://m.edsoo.ru/cf23b369
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OnucarenpHas CTaTUCTHKA

22

[ToBTOpEHUe, 0600IICHNE U
cucTeMaTu3anys 3HaHuH.
OmnucarenbHas CTaTUCTAKA

bu6mmoreka [{OK
https://m.edsoo.ru/b699ad0c

23

[ToBTOpEHUe, 0000MIICHNE U
cucTeMaru3arys 3HaHUi. OTbITHI
C PaBHOBO3MOKHBIMH
AJIeMEHTApPHBIMH COOBITUSIMHU

bu6morteka [IOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpEeHuE, 0600IIEHNE 1
cucreMaru3anusa 3HaHuH. OTIBITEI
C PAaBHOBO3MOXHBIMH
AJIeMEHTapPHBIMH COOBITUSIMHU

bu6moreka [IOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEeHue, 0600IICHNE 1
cUCTEMAaTU3aIysI 3HaHUH.
Brrunciienue BepoaTHOCTER
COOBITHH C IPUMEHEHUEM
dhopmyn u rpaduUecKrX METOI0B
(koopauHaTHas IpsiMasi, 1epeBo,
auarpaMma Jusepa)

bu6moreka [IOK
https://m.edso0.ru/272910f5

26

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3aIlHs 3HAHUM.
Brruunciienue BeposiTHOCTEH
COOBITUH ¢ IPUMEHEHHEM
(dhopmyn u rpaduIECKIX METOJIOB
(koopaMHAaTHas TpsiMasi, IepeBo,
nuarpamma Jiepa)

bubmuoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEHue, 06001mEeHNE U

bu6mmoreka [JOK



https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

cUCTEeMaTU3alus 3HAaHUMN.
Brruucnenue BeposiTHOCTEN
COOBITHH ¢ IPUMEHEHHEM
dbopmyI u TpadUIECKIX METOJIOB
(koopauMHaTHas npsMasi, JEPEBO,
auarpaMma Jumepa)

https://m.edso0.ru/5964f277

[ToBTOpEeHnue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHH.
Brrunciienue BepoaTHOCTER

bu6moreka [IOK

28 CoObITHI ¢ pUMCHCHHEM https://m.edsoo.ru/e71debe4
dhopmyn u rpaduuecKX METOI0B
(KoopaMHAaTHas psMasi, 1epeBo,
auarpaMma Jumepa)
[ToBTOpEeHue, 0600IICHNE 1

29 CHCTEMAaTH3alLMs 3HAHUIA. bubnuorexa [JOK
Cny4aliHble BEJIMYUHBI U https://m.edsoo.ru/00b2efb3
pacrpeneneHus
[ToBTOpEeHUE, 0600IICHNE 1

30 CHCTEMAaTH3aLMs 3HAHUIA. bubnuoreka [JOK
Cny4aliHble BEJIMYUHBI U https://m.edsoo.ru/lcc2df8f
pacrpeneneHus
[ToBTOpEeHUE, 0000IICHNE 1

31 cHUCTeMaTHU3als 3HaHHM. bubmuoreka [JOK
Marematuyeckoe OXXKUIaHNUE https://m.edsoo.ru/aeal298c
CIIy4aiiHOM BEJINYMHBI

39 [ToBTOpEHue, 06001IEeHNE U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/640a8ebf



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf

Maremaruueckoe 0KuIaHIE
CIIy4aiHOM BEJIMYHHbI

33 Hrorosas koHTpoJIbHAS paboTa 1 Eg{i?;&f;igﬁ}éf 460597
34 [ToBTOpEHUe, 0600IICHNE U 1 bubmmoreka [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.eds00.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001IEro 00pa3oBaHMs

6

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl

6.2

OnepupoBaTh TOHATUSMHU: CpefHee apudMeTHUecKoe, MeanaHa,
HauOoJblllee, HaUMEHbIIEE 3HAUEHUE, pa3MaX MacCHUBa YHCIOBBIX

JTAaHHBIX

6.3

OnepupoBaTh MOHSATUSMHU: CIy4alHBIM OSKCIEpUMEHT (OMBIT) U
CiTyJaitHoe cOOBITHE, DJIEMEHTApHOE COOBITHE (JIEMEHTAPHBIA UCXO.)
CIIy4allHOTO  OIIbITa; HAaXOOUThb BEPOSATHOCTH B  OMNbBITAX C
PaBHOBO3MOKHBIMU ~ CIIydailHBIMH  COOBITUSIMM, HAaXOJUTh WU
CpPaBHUBaThb BEPOSITHOCTU COOBITUH B M3YYEHHBIX CIy4alHBIX

OKCIICPUMCHTaX

6.4

Haxomuts u hopmynupoBarh coObITHS: MepeceueHre U 00beAUHEHNE
JTAHHBIX COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MO0JIb30BAThCA JIuarpamMmamMu Oinepa ©U  (QOpMynoi  cIoKeHus

BEPOSITHOCTEH MPH PEICHUU 3a]1a4

6.5

OHepI/IpOBaTB MOHATUAMU: YCIOBHAsA BEPOATHOCTb, HC3aBHUCHUMBIC
CO6LITI/I$I; HaxoJuThb BEPOATHOCTH C TIOMOIIBIO ITpaBHJia YMHOXCHUS, C

IIOMOIIBIO ACPEBaA CJ'Iy‘IEIﬁHOFO OIIbITa

6.6

HpI/IMeHHTL KOM6I/IHaTOpH06 MpaBUJIO YMHOXCHUA IIpU PCIICHUU

3aaa4

6.7

OHepI/IpOBaTL IHOHATUAMMU. HCIIBITAHUC, HC3aBUCHMbLIC HCIIBITAHUA,
cepus I/ICHLITaHI/II\/'I, ycnex " HEydada; HAXOAWUTb BCPOATHOCTU
COOBITHH B CCpUN HE3aBUCUMBIX HUCIIBITAaHUN 10 IepBOTrO YyCIIcxa,

HaXOJIUTh BEPOSITHOCTU COOBITHI B CepuU UCTIbITaHUN bepHyu

6.8

OHepI/IpOBaTL TIOHATHUAMMN: cnyqaﬁHa;I BCJIMYHHA, PpacClIpCacICHUC




BEPOATHOCTEH, AUarpaMma pacrpeaesIeHus

11 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
) Teopus BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHHMBaTh BEpPOATHOCTH 3HAYEHUW CIIy4alHOW BEJIMYUHBI TIO
pacrpeiesIeHUIO WK C TIOMOTIBIO TUarpaMm
OnepupoBaTh TOHSTHEM MAaTEMAaTHUYECKOTO OXXUIAHUS, MPUBOIUTH
55 MpUMEpPhl TOTO, KaK TMPUMEHSETCS MaTeMaTUYeCKOe OXKHUJIaHWe
CITyJaiiHOW BEJTWMYHMHBI, HAXOIUTh MaTEMaTHYECKOE OXKUJAHUE II0
JTAHHOMY pacIipeieIeHUI0
5.3 Nwmets mpencTaBieHre 0 3aKOHE OOJIBIITUX YHCeT
5.4 HNwmets npencTaBieHre 0 HOpMaIbHOM pacpeeiCHUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
IIpoBepsiemMblii 31eMeHT COepPKAHUSA
Kon
6 Teopust BeposSTHOCTEH U CTATUCTUKA
[IpencraBnenne nmaHHBIX ¢ TOMOIIBIO Tabmun wu  gauarpamm.  CpenHee
6.1 apudmMeTnyeckoe, MeAnaHa, HauOoJbllIee W HAUMEHbIIIEe 3HAYEHHUS, pa3Max,
JCTIEPCUS M CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyyaiiHble SKCIEPUMEHTHI (OIBITHI) M ClydailHble COOBITHS. DJIeMeHTapHbIe
coObITHsA (MCcX0bl). BeposATHOCTH CiiydailHOTO COOBITHS. BIM30CTh YacTOTHI W
6.2 BEPOSITHOCTH  coObITHi.  CiyyailiHble  ONBITBI € PaBHOBO3MOXXHBIMHU
dJIEeMEHTAapHBIMH ~ COOBITHSIMH.  BeposiTHOCTH  COOBITHII B OMBITaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauuu HaJa COOBITUSIMU: IEepeceueHue, OObEAUHEHHE, MPOTHBOIOJIOKHbBIE
' coOpITus. Jluarpammel Ditsiepa. @opmyrna CII0KEHUS BEPOSTHOCTEH
6.4 VYcnoBHasi BEPOSITHOCTh. YMHOXKEHHE BEpOATHOCTEH. JlepeBo ciaydailHOToO
' skcniepuMenTta. Popmyra noaHou BepoaTHoCTH. HezaBucumMbie cOObITUS
65 KomOunartopHoe mnpaBuno ymHoxeHus. IlepecranoBku u Qaxrtopuan. Yucno
' coueranuii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa
bunapHbIii ciydyaliHBIH ONBIT (MCHBITAHUE), yCIIeX W Heynada. HeszaBucumbie
6.6 ucnbiTanud. Cepusi HE3aBUCHMBIX HCIHBITaHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCNbITaHUN bepHynnu
CnyuaiiHas ~ BenuuuHa.  PacmpeneneHne  BEpOSATHOCTEM. Juarpamma
6.7 pacupenenenud. llpumepsl pacnpeneneHuid, B TOM 4YHCIIE T€OMETPUYECKOE U
OMHOMHUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS




Teopust BEpPOSITHOCTEN U CTATUCTUKA

Yucnosnie XapaKTCPHUCTUKU CJIyLIafIHBIX BCIIMYHMH: MaTCMaTUYCCKOC OXXHIAaHHC,

JUcnepcuss M CTaHJapTHOe  OTKIOHeHue.  [IpuMepel  mpuMeHeHus
£ 1 MaTE€MaTHUYECKOT0 OKUIAHUSA, B TOM YUCIE B 337a4ax U3 IOBCEIHEBHOU KU3HH.
' Maremaruueckoe oxugaHnue OMHapHOU cilyyailHOM Benn4yuHbl. MaTtemarudeckoe
O0KMJIaHHE CYMMBI CIIydallHBIX BeIMYMH. MaremaTtudyeckoe OXUAAHUE U
JUCIIEPCUSl TEOMETPUUYECKOTr0 1 OMHOMUAIILHOTO pacrpeaeieHuil
5 3aKoH 0O0JBIINX YHUCET U €r0 poJib B HayKe, MpUpoje U oduiecTBe. BoiO0pouHbIit
' METOJI UCCIIEJOBAHUN
[IpuMeprsl HENpepbIBHBIX CIIydalHbIX BenuyuH. [loHsATHE O IUIOTHOCTH
5.3 pacnpeneneHus. 3ajayd, MPUBOJAALIME K HOPMAJIbHOMY pacHpeleNeHHUIO.

[ToHsiTHE O HOPMAJILHOM pacHpe/eIeHuN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/JbTaTaM OCBOCHUS
NPOBEpPSIeMOr0  OCHOBHOM 00pa30BaTe/IbHOI POrPaMMBbI CpPe/IHero 001ero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3aJ1ad,
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh IMOHATHUSAMU: OIPEIEIICHUE,
aKCHOMa, Teopema, CIIEJICTBUE, CBOWCTBO, NpPHU3HAK, JIOKA3aTEIbCTBO,
PaBHOCHUIIBHBIE (bOpMyITUPOBKHY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 0oOpaTHO€ M  TPOTHUBOIIOJIOKHOE  YTBEPXKICHUE,
NIPUBOJUTL IPUMEPBl U  KOHTPIPUMEPHI, HCIOJB30BATH METON
MaTeMaTU4YEeCKOU HHAYKOHUHW, TPOBOJUTH JOKA34aTCIBbHBIC PACCYXIACHHA
npu PEHICHUN 3aaa4, OILICHUBAThH JIOTUYCCKYTO MIpaBUIIBHOCTD
pacCyXJI€HU; yMEHHWE ONEPUPOBATH  TMOHIATHSMH: MHOXECTBO,
IMOJAMHOXKECCTBO, OI€palli HaJd MHOXCCTBaAMH, YMCHHEC HCIIOJIB30BAaTh
TCOPETUKO -MHO>KECTBEHHEIN arrmapar JJISA OIINCaHUusA PCATBHBIX
MPOIIECCOB U SIBJICHUH W MPU PEIICHUH 3a/1a4, B TOM YHCIIE U3 JPYTUX
y4EOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMH: Tpad, CBSI3HBIN
rpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; yMEHHE 33]1aBaTh U OMUCHIBATH
rpadpl pa3sTUYHBIMA CHOCOOAaMM; MCIOJIB30BaTh Tpadbl MPH PEIICHUU
3amad

YMeHue onepupoBaTh MOHATHAMU: HATypalbHOE YHCIIO, LEJI0E YHCIIO,
CTEIEHb C LIEJIBIM TI0Ka3aTesIeM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTelNeHb C  JIeHCTBUTEIbHBIM
nokaszarenaeM, Jorapum uyuciaa, CHHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOIO YMCJA, OCTATOK IO MOJYJI0, palMOHAJIBHOE 4YHCIIO,
UppallMOHAIBHOE  YMCIO,  MHOXKECTBAa  HAaTypaJbHBIX,  LEJIBIX,
pAaLlMOHATIBHBIX, JICHCTBUTENIBHBIX 4YHMCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKU JETUMOCTH, HAaUMEHbLINH OOLIMHA JenuTenb U HauMeHbllee
2 oOmiee kpaTHOe, anroput™M EBkima npu peleHuy 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ NO3MLIMOHHBIMH  CHCTEMaMM  CUMCICHMS;, yMEHHE
BBITOJIHATh BBIYMCICHUE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsMHU U Jorapupmamu, npeodpazoBaHUs APOOHO-PALMOHAIBHBIX
BBIPAKEHUM; YMEHHE OINEPUPOBATh MOHATHUSAMU: IOCIEN0BATEIBHOCTD,
apupmeTHyeckas IIporpeccus, reoMeTpHUUECKas Iporpeccus,
O0eckOHEUYHO yOBbIBarollas TeOMETpHYECKass IPOrPeccHs; yMEHHe
3aaBaTh  IOCJENOBAaTEIBHOCTH, B TOM 4YHCIE€ C  ITOMOILIBIO
PeKyppeHTHbIX  (QOpMYyNI;  yMEHHE  ONEpHpOoBaTh  IMOHATUSMHU:




KOMIIJIEKCHOE YHCJO, CONPSKEHHBIE KOMIUIEKCHBIE YHUCIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Hucia, (opMa 3amucu KOMIUIEKCHBIX YHCET
(reoMmeTpuyeckas, TPUTOHOMETpPUYECKass W aireOpanyeckas); yMeETb
IPOM3BOJIUTH apu(METHUECKUE JCHCTBHS C KOMILJICKCHBIMH YHCIIAMHU;
OPUBOJUTH  MPUMEPHl  HUCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEIl;
OIIEpUpPOBATh MOHATUAMM: MaTpHLa 2X2 1 3X3, onpenenuTeab MaTpULIbI,
FEOMETPUYECKUN CMBICIT OTIPEAETUTENS

YMenune OIICpHUPOBATh MOHATUAMU: PALMOHAJIBHBIC, HUPPALUMOHAIBHBIC,
MOKa3aTeabHble, CTENEHHbIE, Jorapu@MUUYECKue, TPUTOHOMETPUUYECKUE
YpaBHCHHA U HCEPABCHCTBA, HUX CHUCTECMbI;, YMCHHC OIICPHUPOBATH
MOHATHSMH: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHHE,
HCpPaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ U HCEPABCHCTB, PaBHOCUIBHOCTDH
YpaBHEHUM, HEPaBEHCTB M CHCTEM; YMEHHE pelaTb ypaBHEHMS,
HCpPaBCHCTBA W CHCTEMbI C IIOMOINBIO PA3TUYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA W CUCTEMBI C TMapaMCTpOM, IIPUMCEHATH
YpaBHCHH, HEPABCHCTBA, UX CUCTCMBI JJId PECHICHHUA MaTEMAaTHYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U peabHON )KU3HU

YMeHue omnepupoBaTh MOHATUAMM: (QYHKUMA, YETHOCTh (DYHKIIHH,
NEPUOJUYIHOCTD Cb}IHKIII/II/I, OIrpaHNYCHHOCTDH (bYHKHI/II/I, MOHOTOHHOCTH
GdbyHKIMH, SKCTpeMyM GYHKIIUHA, HAUOOJIbIIIee U HAMMEHbINee 3HAYCHUS
(yHKIMM Ha POMEKYTKE, HEMPEPbIBHASI (QYHKITUS, ACHMITTOTHI Tpaduka
(GyHKIMY, TIepBasi ¥ BTOpast NpOU3BOAHAS (DYHKIIMU, T€OMETPUICCKHNA U
(bM3UYECKUl CMBICT TPOW3BOJHOMN, TEpBOOOpa3Has, OMNpeneIEHHBIN
WHTETpajl; YMEHUE HAXOJUTh aCUMITOTHI rpaduka (QYHKIHH, yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIC CYMMBI, IPOW3BEACHUS, YaCTHOIO W
KOMIO3UIUK (DYHKIMH, HAXOIUTh YPaBHEHUE KAacaTeJIbHON K TpaduKy
(GYHKIMU; YMEHHE HAaXOJIUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE HCIIOJIb30BaTh MPOU3BOJHYIO Ul WCCIeNoBaHMs (DyHKIUH,
HAXOJIUTh HaWOOJBIINEC W HAaUMEHBIIUE 3HAYCHUS (QYHKIUI;, CTPOUTH
rpad)MKd MHOTOYJICHOB C UCIIOJIb30BaHUEM allllapaTa MaTeMaTUu4ecKOro
aHaliM3a; TPUMEHATh IPOU3BOTHYIO JUISi HAXOXKICHHS HAMIYYIIeTo
pelieHusT B MPHUKIAJHBIX, B TOM YHCJIE COIHMAIbHO-3KOHOMUYECCKUX U
(bU3NYeCKUX 3a/1a4ax; HaXOJUTh IUIOMIATH U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpaja; MPUBOJUTH MPUMEPBI MATEMaTHUYECKOTO MOJICIHUPOBAHUS C
noMOIIbI0 AuddepeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHAMU: Tpapuk QyHKIUH, oOpaTHas
GyHKUUsA, KOMIO3UIMSA (YHKIUH, duHelHass (QyHKUMS, KBaJpaTH4HAs
¢byHKLU, panoHaIbHast byHKIH, CTEIIEHHAas ¢byHKLU,
TPUTOHOMETpUYECKHE  (QYHKIMHM, OOpaTHble TPUTOHOMETPUYECKUE
¢GyHKLIMU, TOKazaTeslbHass MW Jorapudmuueckas (yHKUHUU; yMEHHE
CTPOUTH TpaUKU M3Y4YEHHBIX (DYHKIMH, BBIIOJIHATH MpeoOpa3oBaHUS




rpaduKoB QYHKIMHA, HCHIOIB30BATH TPAPUKH [T U3YUEHHS POLIECCOB U
3aBHCHUMOCTEH, MPHU PEUICHUU 337134 U3 JPYTrUX y4eOHBIX MPEIMETOBHU
3a7a4 U3 pealbHOM JKU3HU; BBIpaXXaTh (HOpMyIaMy 3aBUCHMOCTU MEXKIY
BEJIMYMHAMU; HCIOJB30BaTh CBOMCTBA M Tpapuku (GYHKIUHA IS
pelieHusl ypaBHEHUH, HEPAaBEHCTB U 33a7a4 C IMapaMeTpaMu; U300paxaThb
Ha KOOPAMHATHOW IJJOCKOCTM MHOJKECTBA PpEUICHUN ypaBHEHUH,
HEPaBEHCTB M UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 33Jayd Pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JBM)KEHUE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33a4d U3 00JIaCTH YIPABJIEHUS JTUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, YPAaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCJIOBHMIO 3aayM, HCCIIENOBATh IOJYyYEHHOE DPEILICHUE H
OIICHMBaTh IPaBJONOJOOHOCTh pPE3YIbTATOB; YMEHHE MOJEIUPOBATh
peanbHBIE CUTyallud Ha S3bIKE MATEMATHKH; COCTABIISITH BBIPAXKEHUS,
YpaBHEHUsS, HEPABEHCTBA M HX CHCTEMBI 10 YCJIOBHUIO 3a/1a4H,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJCIN C HCIOJIB30BAHMEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3ysIbTaT

YMeHue onepupoBaTh MOHATHUSIMH: CpeHEee apuPMeTHIECKOe, MeTUaHa,
HauOoJsiplllecé W  HAWMEHbINIEE 3HAUEHHUS, pa3Max, JUCIEPCHs,
CTaHIApPTHOE OTKJIOHEHHE YHCIOBOIO Hal0Opa; YMEHHE H3BIIEKATh,
HWHTEPIPETUPOBATh MHGPOPMAIUIO, MPEACTABIECHHYIO B TaOnMIaX, Ha
auarpammax, rpadukax, oTpaxarollyl0 CBOWCTBA pealibHbIX MPOLIECCOB
U SBJIGHUH; NPEACTABIATh HHPOPMAIMIO C TOMOIIbIO TabmuI |
qyarpamMM; HCCIEeIO0BaTh CTAaTHUCTUYECKUE JaHHbIe, B TOM 4YHUCIE C
OpPUMEHEHHEM TIpaQUuecKux METOJIOB U JJIEKTPOHHBIX CpEACTB;
rpaduyuecku uccireAoBaTb COBMECTHbIE HAONIONEHUS C TMOMOIIbIO
JarpamMM pacceuBaHus U IMHEHHON perpeccun

YMeHue onepupoBaTh MOHIATHSMH: CIIY4allHBIA ONBIT M ClIydailHOE
coObITHE, BEpOSITHOCTh CIIy4alHOTO COOBITHSA; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TpaUUECKUX METOA0B; MPHUMEHSThH
(opMyIbl CIOKEHUS U YMHOXKEHHUS BEpOsSTHOCTEH, (Qopmyny MOTHON
BepOSITHOCTH, (hopmyny bepnymnu, komObunatopHsie GpakTsl U HOPMYIIBI;
OIICHUBATh BEPOSATHOCTHU pEaJbHBIX COOBITHI; YMEHHUE OIEpPUpPOBAThH
NOHSATUSIMU: CITyyaiiHas BeJIMYMHA, pAaCIpeleleHHe BEepOSTHOCTEM,
MaTE€MaTUYECKOE OKMJAaHUE, TUCHEPCHs U CTaHJAPTHOE OTKJIOHEHHE
ClydailHOW BeNMYMHBI, (YHKIUM pachpeleNieHus] H  IJIOTHOCTH
PaBHOMEPHOTO, TOKAa3aTeIbHOTO W HOPMAJIBHOTO PACIPECICHHUII;
YMEHUE UCIONb30BAaTh CBOWCTBA M3YYEHHBIX pACIPENCICHUN s
peleHus 3a7ady; 3HAKOMCTBO C MOHSTHSIMH: 3aKOH OOJBIIUX YHCEN,
METOJIbI BBIOOPOUYHBIX HCCIENOBAHUN; yYMEHUE MPHUBOJUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIINX YHUCET B MPUPOTHBIX M OOIIECTBEHHBIX




SABJICHUAX, YMCHUC OINICPUPOBATH MMOHATHAMU: COUCTAHUC, IICPCCTAHOBKA,
YUCJIO COYETAaHUM, YHCIIO IepecTaHOoBOK; OuHOM HbroToHa; ymeHue
MPUMEHATh KOMOMHATOpHBIC (DAKTBI W PpACCY)KIACHUS IS PEIICHUS
3ala4; OLCHHBATb BCPOATHOCTU PCAJbHBIX CO6I>ITI/II71; COCTAaBJIATH
BEPOSATHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJYYEHHBIN PE3yIbTaT

YMeHune onepupoBaTh IMOHATUSAMM: TOYKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA yrja, IUIOCKMM Yyrod,
JBYTPAHHBIM YroJ, TPEXI'PAaHHBIA YroJl, CKPEUIMBAIOIIHUECS IIPSIMBIE,
MapaJuIEIbHOCTh U MEPHNEHAUKYIIIPHOCTD NPSIMBIX M INIOCKOCTEH, yroi
MEXKIy HPSAMBIMH, YrOJl MEXAY NPAMOM M IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMHU, PACCTOSIHUE MEXJAY IUIOCKOCTSMHM; YMEHHE HCIOJIb30BaTh
IpU pELIeHUM 3a/a4y HU3y4yeHHble (AKThl U TEOpeMbl IIaHUMETPHHU;
YMEHHME OLIEHUWBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA; CTPOUTH
MaT€MAaTHYE€CKUE MOJEIHM C IOMOIIBK) TI€OMETPUYECKHUX IOHATHA U
BEJINYMH, PEIIATh CBSI3aHHBIE C HUMH MPAKTUYECKUE 33]1a91
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YMeHue onepupoBaTh MOHIATUSIMHU: IUIOMIAb (UTYpPBI, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPABWJIbHBIII MHOTOTPaHHHUK, CEYEHUE MHOTOTpPaHHHKA,
Ky0, mapajuieienunen, Mpu3sMa, NupaMmuja, ¢urypa U TOBEPXHOCTh
BpallleH!s, LWIMHAP, KOHYyC, wap, cdepa, mioumans cepsl, MIOmalb
MOBEPXHOCTH MHUPaMU[bI, MPU3MBI, KOHyca, LMIMHIpa, 00BEM Kyoa,
IPSIMOYTOJIBHOTO MapajuleNenunesia, MUpaMuabl, NPU3MBblL, LWIMHIPA,
KOHYyca, I1apa, pa3BéPTKa MOBEPXHOCTH, CEYEHUsI KOHYca U IMIMHIPA,
napajjieIbHble OCH MJIM OCHOBAHMIO, CEYEHHWE Ilapa, IUIOCKOCTb,
Kacaromascsi cgepbl, LUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOI'OI'paHHMKA, N300paXkaTh MHOIOI'PaHHUKH, (DUTYpBl U IOBEPXHOCTH
BpAILLEHUsI, UX CEUYEHMs, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPUMEHITh CBOWCTBA TIE€OMETpUUYECKHX uryp,
CaMOCTOSATENIBHO (OPMYJIMPOBATh ONpENEICHUS H3yd4aeMbIX (uryp,
BBIJIBUT'aTh THMIOTE3bl O CBOWCTBAX M MPH3HAKAX TI'€OMETPUYECKUX
¢uryp, OOOCHOBBIBATBMJIM OIPOBEPraTh MX; YMEHHE HPOBOJIUTH
K1accupukanuio QGuryp 1Mo pa3iaMyHbIM INpPU3HAKaM, BBINOJHAThH
HE00X0IMMbIE I0TIOJIHUTENIbHBIE IOCTPOCHHUS
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YMeHue onepupoBaTb HOHATHSAMM: JABWXCHME 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 HPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; MCIO0JIb30BaTh I€OMETPUYECKHE OTHOILEHUS
OpU pelleHUH 337a4; HaXOJUTh T'€OMETPHUUYECKHE BEJIMYMHBI (JUIMHA,
yroj, IJIOW@aab, 00bEM) NpPU PEHICHWH 337ad M3 JAPYIHX Y4eOHBIX
MPEIMETOB U U3 PEaTbHON KU3HH; YMEHHE BBIUUCIATH F€OMETPUUECKUE




BEJIMYUHBl (JJIMHA, Yroj, IJIOHaab, 00bEM, IUIOMAAb MOBEPXHOCTH),
UCTOJB3ysl M3y4eHHBIE (OPMYJIBI M METOJAbI, B TOM YHCIE: IJIOMAb
MOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, IIIJIUH/PA, TUIOIadb chephl;
00BEM Ky0a, MPSIMOYTOJILHOTO TMapajuIeenuIe/ia, THPaMUIbI, TPU3MBI,
IMHApa, KOHyca, IIapa; YMEHHE HAaXOJUTh OTHOIICHHE OO0BEMOB
NOJIOOHBIX (UTYp
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YMeHue onepupoBaTh HOHATHAMHE: IPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEIICHUE BEKTOpa Ha 4YKCJIO, Pa3joKEHHe BEKTopa 1o 0Oa3wucy,
CKQJISIPHOE TPOM3BEICHUE, BEKTOPHOE MPOM3BEICHUE, Yol MEXIY
BEKTOPaMH; YMEHHUE HCI0JIb30BaTh BEKTOPHBIA M KOOPAUHATHBIN METO/T
JUIS  pellieHHs TeOMETPHUYSCKHX 3aJad M 3aJad JAPYruX y4eOHbBIX
peMETOB
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YMmenue BpIOMpaTh MOAXOAAIIMN METOJ JUIsl pEHIeHHs 3a/adi;
IIOHMMAHHE 3HAYUMOCTH MAaTEMaTUKH B W3YYEHUU IPUPOJIHBIX H
OOLIECTBEHHBIX IMPOLIECCOB U  SIBJIEHUM; yMEHHE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHHE IPUBOIUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITHM PpPOCCHUICKOM W  MHPOBOU
MaTeMaTH4E€CKON HAYKH




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

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYKCICHUS
1.1 | HarypaibHble u nensle yncia. [Ipu3Haku 1e1MMOCTH LENbIX YUCeT
19 Pammonaneupie  uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, TIPOIEHTHI,
' OECKOHEUYHBIC TTEPHOIMICCKHUE JPOOH
13 Apudmernueckuil KOpeHb HAaTypalbHOW cTeneHu. JlefcTBus ¢ apupMeTHUeCKUMU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ mensiM TokazaTeneM. CTENEeHb ¢ PalMOHAIBHBIM TOKAa3aTeJIeM.
' CaolicTBa cTeneHn
15 CuHyC, KOCHMHYC W TaHT'CHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 | Jlorapudm gucna. JlecaTHaHbIC U HATYpaTbHBIC JTOTApU(HMBI
JlelictButenbHble  4YHclia. ApU(pMETHYECKHE ONEpaluu C JeHCTBUTEIBHBIMU
1.7 | uyucnamu. [IpuOnmkEHHBIE BRIUMCICHUS, TpaBUiIa OKPYIJICHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 | IIpeoOpa3oBaHue BhIpaKEHUI
1.9 | KowmmnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 | lensie u 1poOHO-palIMOHATBHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomMeTpHYECKUE YpaBHECHUS
2.4 | TlokazaTenbHbIC U JOrapuhMUUECKUE YPaBHEHUS
2.5 | Lensie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppanmoHalibHbIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JOrapu(pMUYECKUE HEPABEHCTBA
2.8 | TpuroHomeTrpuieckue HepaBEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Martpuia cucTeMbl JMHEHHBIX ypaBHEHUN. OnpeeTuTeNlb MaTPHIIbI
3 OyHKIMH U TpadUKH
31 Oynkius, crnocodbl 3amaHus ¢yHkuuu. I'papux ¢yHkuuu. BzaumHO oOparHbIe
' ¢byuakiun. Yetaple 1 Heu€THbIe GyHkuuu. [leproaunueckue GyHKITMN
3.2 | OOmacte ompeneneHus W MHOXKECTBO 3HaueHWil ¢ynkuuu. Hymun dyHknmm.




[IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcuMymMbl U MHUHMMYMbI (QyHKIuH. HamOonpliee M HauMeHblIee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE

Crenennass (QyHKOHMS C HaTypalbHBIM W IEJBbIM MoKa3aTtenem. E& cBoiicTBan

3.3 . .
rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 | TpuroHomerpuieckue QyHKIHH, UX CBOMCTBA U IpadUKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. Acumnrtotel rpadukoB ¢ynkuuii. CpoiictBa  (yHKIHWH,
' HETIPEPBIBHBIX HAa OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pynkuuu. [IponszBoaHble 3eMeHTapHbBIX QYHKIUI
[IpumeHenre NpPOU3BOAHON K HCCIEIOBaHUI0 (YHKIUMHA HAa MOHOTOHHOCTh U
4.2 | okcrpemyMbl. HaxoxaeHre HanOOJBIIIETO U HAaUMEHBIIETO 3HAYCHHUS (DYHKIIMH Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammbl Ditsiepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenbHas CTaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U TJIIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopauHaThl U BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






