MUHUCTEPCTBO IPOCBEIUEHHUS POCCUMCKOMN ®EIEPALIUU
MunucTepeTBO NPOCBEIeH sl, HAYKH H 110 JeJ1aM MOJIOIEKH
Kabapauno-bankapckoii Pecny6immku
MKOY Jlenaprament oopazoBanust MecTHO# axMuuucTpanuu r.0. Hanxbunk

MKOY "I'mmuazus Ne 14"

PACCMOTPEHO COI''TACOBAHO YTBEP}KHEHO‘ 3 "' %

Ha 3acenanuu M/o yunreneit 3aMeCTHTEIIb TUPEKTOPa 110 Jupex; r()p 2 R

MaTeMaTHKH, QU3HKH, YB? " MKOY «F I/IMHBBP{H Ns«14»

an)opmamKWonomn ' Z/ beposa M.M. f?// T’*X Kamboposa
[Ipukas N059 oT <<29>> asrycra 2025 r.

Pyk-1pb W%Ka}myesa JIM.

[Tporokon Nel
oT «29» aBrycra 2025 .

PABOYASA ITPOI'PAMMA

yueOHoOro npeamera «BeposiTHOCTh U CTATHCTHKA.
ba3oBbiil ypOBEHb»

U1 ooydaromuxcs 11 xkimaccoB

COCTaBI/ITe.]Ib'y‘II/ITe.]IL MaTeMaTUKH:

AxamunoBa A.B.

r.o. Hanpuunk 2025r.



HOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTUCTHKA»
6a3zoBoro ypoBHs s oOyuaromuxcs 10 —11 kmaccoB pa3zpaboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAapTa CPEIHETO
oOmero oOpa3oBaHusi, € Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmszamusi mporpamMmbl 0OecTieUYMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbii Kypc «BepoATHOCTh M CTaTUCTUKA» 0A30BOT0 YPOBHS SIBIISICTCS
MIPOJIOJDKEHUEM W Pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 06a30BOro YpPOBHSI
ocHOBHOUM mikoyibl. Kypc mpeaHazHadeH s (GOpMUPOBAHUA Yy OOYyYarOIIUXCS
CTATUCTUYECKOM KYJbTYpbl M TOHHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS! CIIy4alHBIX COOBITUM, BEIIMYUH U
nporeccoB. [lpu um3ydeHum kypca oOOTamaroTcs MPeACTaBICHUS YYaIIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOTO MUpPA, PA3BUBAETCS TIOHUMAaHHUE 3HAUNMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TIO3HAHMS KaK HEOThEMJIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CoaepxaHue Kypca HAlpaBJiICHO HA 3aKPEIUICHUE 3HAHUM, MMOJYYEHHBIX MPU
VM3YyYEHUU KypCca OCHOBHOW IIKOJIbI U HA PAa3BUTHUE MPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXAY HUMU Ha BaXHBIX MPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIETr0 MUpA.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCTh M CTATUCTHKA» CpEaHEH IIKOJIbI HAa 0a30BOM YpPOBHE BBIJICIICHBI
CIIENYIONINE OCHOBHBIE cojepKaTenbHbie JUHUHN: «CiydailHple COOBITHS W
BEPOSITHOCTUY, «CIydailHbIe BETUYMHBI U 3aKOH OOJBIIINX YHCEI.

BaxnHyto 4acth Kypca 3aHMMaeT HM3y4Y€HHUE TIE€OMETPUYECKOr0 U
OMHOMMAIILHOTO PAaCHpeNesieHni W 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAIOTAMHU
— MOKa3aTeJIbHbBIM U HOPMAJIbHBIM pacIpeeICHUsIMH.

Conepxxanne mmaMA «CroydallHbIE COOBITUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM Jisi (hOpMUpOBaHUSI TMPEACTABICHUI O pacHpeaesieHUH BEpOATHOCTEH
MEXKJly 3HAUYCHHUSIMU CIy4YalHBIX BEJIMYMH, a TAKXKE 3Ta JUHUS HeoOXoAuMa Kak
0aza [y uW3ydyeHUs 3aKoHa OoJbIIMX 4YHucedl — (YHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOIIETO B MPUPOJE M OOIIECTBE U HMEIOUIET0 MaTeMaTHYECKYIO



dopmanmuzanmo. CaMm 3aKOH OOJBIIMX YHCEN MPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIOJIb30BAHUEM MaTEMaTHYECKOTO (hopMasin3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYHUHAMH,
AKLEHTUPYIOT BHUMAaHHWE UIIKOJIBHUKOB Ha ONUCAHUU M HM3YYECHHM CIyYalHbBIX
ABJICHUWA C MOMOILBIO HENpPEephIBHBIX (yHKIMI. OCHOBHOE BHUMAHME YIEISIETCS
MOKA3aTeIbHOMY U HOPMAaJIbHOMY paclpeiesieHUusM, MPU 3TOM MpPeIoaraercs
O3HAKOMUTEJIBHOE U3y4YeHHEe Marepuana ©0e3 J10Ka3aTelbCTB MPUMEHSEMBbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTHUCTHMKa» Ha 0a30BOM YypOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro roga oOydyeHus, Bcero 68
y4eOHBIX YaCOB.

COJIEP/ KAHUE YUEBHOI'O KYPCA
11 KIIACC

UucnoBble  XapaKTEPUCTUKU  CIy4YalHBIX  BEJIMYUH: MAaTEMaTHYECKOE
OXHUJaHUE, JUCTIEPCUS W CTAaHAAPTHOE OTKJIOHEHHWE. I[IpuMepnl TpUMEHEHHS
MaTeMaTHYECKOI0 OKHJIaHHs, B TOM 4YHCJIE B 3ajJlayaX M3 ITOBCEIHEBHOM >KU3HU.
MaremaTideckoe OXKHJlaHhe OWHApHOW CIydyalHOW BEJWYMHBI. MaTeMaThdeckoe
OXXMJAHUE CYMMBI CIy4allHBIX BEJIMYMH. MaremaTudeckoe OXUJaHUE U
JTUCIIEPCHS T€OMETPHUUIECKOT0 M OMHOMHAIBHOTO pacipeaeIcHUH.

3aKkoH OOJBIIMX YWCET W €ro pojb B HayKe, MPUPOAE U OOIIECTBE.
Br160pouHbIii METO/] UCCIEOBAHNUM.

[IprmMepsl HENMPEpBIBHBIX CIIy4YalHbIX BEJIWYUH. [loHATHE O IUIOTHOCTH
pacnpenaeneHus. 3aayu, NPUBOASAIINE K HOpMaJIbHOMY pacripenenenuto. [Tonstue
0 HOPMAJIBHOM PacCIpeICICHUN.

INIJIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE PE3YyJbTAThl OCBOEHUS MPOTrpaMMbl y4eOHOro MpeaMeTra
«MaremaTuka» XapaKTepHU3yITCS:
I'pasxxnanckoe BocMTaHue:
c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON TIO3UITUU 00YJAIOMIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 YJIE€HA POCCHUIICKOro oOllecTBa, NPEACTaBICHUEM O
MaTeMaTH4YeCKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IMYHBIX CTPYKTYp, SIBICHUU,
MpoLeaAyp TpaxAaHCKOro ooOmiecTBa (BbIOOPBL, OMNPOCHI W Mp.), YMEHHEM



B3aHMOJICICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HX
(GYHKUMSAMH U Ha3HAYEHHEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPAKIAHCKON UIEHTUYHOCTH, YBAXKCHUS K
MPOLLIOMY Y HAaCTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOW LIKOJIBI,
K HCHOJIb30BAHUIO ITUX JIOCTIDKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
3KOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUM HAYKU U JAEATEIHbHOCTHIO
y4€HOTr0; OCO3HAHUEM JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO OyAyIIero.

JcTeTnYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYas 3CTETUKY MaTeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pElLIEHNH, pacCyXIcHUN;
BOCIIPUMMYHMBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DusuyecKoe BOCIMTAHKE:

c(OpPMHUPOBAHHOCTHIO YMEHMSI TPHUMEHSITh MaTeMaTHYecKHe 3HaHHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOTr0 00pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTAaHKE, COANIAHCUPOBAHHBIA PEXKUM 3aHATHI U

OTIbIXa, peryispHas busnueckas aKTUBHOCTH); buznuecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEeATEIBbHOCTHIO.

Tpynosoe BocnuTanme:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  TpodecCHOHATbHON  NEATENBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymerd mnpodeccudn W peaTn30BbIBATh COOCTBEHHbBIE >KM3HCHHBIC IIJIaHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHUIO W
caM000pa30BaHUI0 HA TMPOTSHKCHUH BCEH JKU3HMU, TOTOBHOCTHIO K aKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTUYeCKON HAIPaBI€HHOCTH.

JKO0JI0rHYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO JKOJOTHYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJAHOM M COLIMAIBHOM
Cpenbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa OSKOJOTHYECKHX TMpolIieM;
OpUEHTAIIMEN HA MPUMEHEHHE MATEMaTUYECKUX 3HAHWM [Jis1 pelieHus 3a7ad B
o0JlacTU OKpyXarollled cpeapl, I[UIAHUPOBAHUS TMOCTYNKOB M OLEHKH UX
BO3MOXHBIX MTOCITIEICTBUUN I OKPYKAIOLIEH CPEIbI.



IleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKM U  OOIIECTBEHHOM NPAKTUKH, MNOHHUMAaHUEM
MaTeMaTUYeCKOl HayKh Kak cQepbl YeIOBEUECKOW JEeATEIbHOCTH, 3TAloOB €&
pa3BUTHA M 3HAYMMOCTH JUIA Pa3BUTHS UWBWIN3ALWH;, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MaTeMaTH4YECKOW KyJIbTYpOM KakK CpPEJACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIATH IMPOEKTHYK) U HUCCIEAOBATENBCKYIO JESITEIBHOCTh
MHIUBUIYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATbI

MeranpeIMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOrpamMMbl Y4eOHOTO TpeaMeTa
«MatemaTtuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATBHBIMHU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCANbHBIMU Pe2YTAMUBHBIMU 0eUCBUAMU.

1) Vuusepcanvnvie  noznasamenvnvle  Oelicmaus, obecneyusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NpPOYECcco8 obyuarouuxca (oceoenue
Memo008  NO3HAHUSL  OKpYXCarnoujeco  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
Uccne008amenbCKux onepayull, ymeHul pabomamsos ¢ ungopmayuetr).

ba3oBble ornueckue AecTBUA:

e BBUIIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIE NMPU3HAKU MaTEeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAYy TMOHATUAMU;, (OPMYIHPOBATH
ONpeJieNieHus]  TOHSATUM;  YCTAaHABIMBATh CYIIECTBEHHBIH  IMPU3HAK
KJ1acCU(pUKAIIMU, OCHOBAHUS JUIsi OOOOIICHUS W CpPaBHEHHUS, KPUTCPHHU
IPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYTUPOBATH U  MPeoOpPa3oOBBIBATh  CYKICHUS:
yTBEpJUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIUE;
YCIIOBHBIE;

e BBISBISATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npotuBopeunss B (aKTaxX, [AaHHBIX, HAOJNIONCHHUSIX U YTBEPKICHHSIX;
npenjaratb ~ KpUTepUM  JJIT  BBISIBIIGHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHIL;

e JIeNaTh BBIBOJBI C WMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSATEIILHO JI0KA3aTelbCTBA MaTEeMaTHYECKUX
YTBEPKJEHUN (MIPSIMBIE M OT TPOTHUBHOTO), BBICTPAWBATH aPTYMEHTAIIUIO,
NPUBOJUTh TPHUMEPHl W KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKJICHUS Y BBIBOJIBI;

e BbIOHMpaTh cHocO0 penieHus y4yeOHOU 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOUPATh HaWOOJIEC MOAXOMSIHUNA C YIETOM
CaMOCTOSITEITLHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble nccienoBarebCcKue JeCTBUA:

MCII0JIb30BaTh BOMPOCHI KAaK HCCIIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOOIEMYy,
yCTaHABIMBATh HMCKOMOE M  JaHHOe, (OpPMHUpPOBAaTh  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJAUTH CaMOCTOSITEJIbHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCIICJOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SBJICHHS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMHU, MPOIIECCaAMU;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHHS U BBIBOJIBI 1O pe3yJbTaTaM
INPOBEAEHHOIO HAOJIIOJCHUS, MCCIEAOBAaHUSA, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOIECCa, a TaKKe BBIJIBUTaTh
IPENOJIOKEHUS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

2)

BBISIBIIATE JeDUIINTE MWHOOPMALIMK, JAaHHBIX, HEOOXOAUMBIX NJII OTBETA
Ha BOIIPOC | JIJIS PEIICHUs 3a]1auu;
BbIOMpaTh  MHPOPMALUIO W3  WCTOYHHKOB  Pa3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,
CTPYKTYpHpPOBaTh MH(MOpMAIUIO, MIPEACTABIATh €€ B pa3InyHbIX (hopmax,
WLUTIOCTPUPOBATH TpadUUYECKU;
OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KOMMyHuKamugHwle Oelicmeus, obecneyugarom

CchOpMUPOBAHHOCMB COYUATBHBIX HABLIKOE 00YUAIOUJUXCAL.
OO01menue:

BOCIIpUHMMATh ©  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHHs 3a1aul, KOMMEHTUPOBATh MOJYyUYECHHBIN pE3yJIbTaT;

B X0Ji€ OOCYXEHHU 3aJ1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAAEMOM TEMBI,
poOJIeMBI, pEIaeMoi 3a1a91, BHICKa3bIBATh WU/, HAIICJICHHBIC HA TIOUCK
pEUIeHUs; COMOCTaBJISITh CBOU CYXKIEHHUS C CYXKICHHSIMU JPYTrUx
YYaCTHUKOB JAHaliora, OOHapy»KMBaTh pa3jinuue U CXOJCTBO IMO3UIUN; B
KOppeKTHOU hopme hOpMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
MpEACTaBISATh  PE3ydbTaThl  pEUIeHUs  3a7auyd,  AKCIEPUMEHTA,
UCCIIEIOBAHUSI,  MPOEKTa;  CaMOCTOATEIIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS ¢ YUETOM 3a]]a4 IPE3EHTALMU U OCOOCHHOCTEN ayJUTOPUH.



CorpyaHu4ecTBo:

3)

MOHMMAaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
VHANBHUIYAJILHON paObOThI P pelIeHNH Y4eOHBIX 3a7a4; MPUHUMATD 11T
COBMECTHOW JIESATETBbHOCTH, IUIAHUPOBATh OPTAaHU3AIMIO COBMECTHOM
paboThI, pacrpeaesaTh BUIbI paboT, T0roBapuBaThCs, 00CYk AATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYNIOBLIX opMax pabOThl (00CYykAeHUSI, 0OOMEH MHEHHUI,
«MO3TOBBIE INTYPMB» W HHBIC); BBIIOJHATH CBOIO YacTh pabOTBHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYTUMH WICHAMH KOMAaH/IBI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHUTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneyusaiom

Gopmuposanue cMbiC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranusanus:

COCTaBJIATH IIJIAH, AJITOPUTM PEIICHUS 3aJ1aud, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BaPUAHTHI PEIICHUH ¢ Y4€TOM HOBOM MH(OpMAaIIHH.

CaMOKOHTPOJIb:

BJIaJI€Th HABBHIKAMHM [I03HABATEILHOW pPEQIIEKCUU KaK OCO3HAHUS
COBEpILIAEMBIX JIEMCTBUN U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJaQJ€Th CMOCOOAMHM  CAaMOINPOBEPKH, CAMOKOHTpPOJIS Ipolecca U
pe3yJibTaTa pelIeHUs] MAaTEMaTUYECKON 3a1a4H;

IPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B JEIATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId U YCIOBUSAM, OOBSICHATH
IIPUYMHBI JOCTVIKEHUS WIIM HENOCTMIKECHUS PEe3yJIbTaTOB JEATEIBHOCTH,
HAXOJUTh OLIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI
11 KIJACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUYEHUH  CIy4YallHOW  BEJIMYMHBI MO
pacnpeeNEHUIO WM C IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATUEM MATEMAaTUYECKOTO OKUJIaHUS; TPUBOJUTH PUMEDHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYalHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUIAHUE 110 JAHHOMY PAaCIpECICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBneHre 0 HOPMAJILHOM PACIIPEICIICHUN.



11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
MaremaTH4yecKoe OKUAaHUE CITy4alHON bubnuoreka [JOK
1 4
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus 1 CTaHAAPTHOE OTKJIIOHEHUE 4 1 bubnnorexa [JOK
CIy4aliHOUM BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3axon bompuImX Hmcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> Hopwmaibroe pacnipeaenetiits 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHue, 0600IICHNE 1 19 5 bubnuoreka [IOK
cUcTeMaTH3allusl 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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11 KVIACC

KoandyecTBO YacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpeHnue, o6o01IIEHNE,
cucreMmarusanus 3Hanui. CiyyaiiHbie
1 OTIBITHI U BEPOSITHOCTHU CITyYalHBIX 1 02.09- bubmorexa HOK
. P i 05.09 https://m.edso0.ru/430d330a
cooObITuii. Cepru HE3aBUCUMBIX
HUCIBITAHUUN
[ToBTOpenue, 06o0IICHNE,
cucreMarusanus 3HaHui. CirydaiiHble
2 OIBITEI ¥ BEPOSITHOCTH CIIyYaliHBIX 1 08.05- bubmmorexa [OK
. P i 12.09 https://m.edsoo.ru/a573a292
coOpITuii. Ceprn HE3aBUCUMBIX
HUCIBITAaHUH
[ToBTOpEeHnue, o6o0IICHNE,
cucrtemaTtusanus 3Hanuii. CiydaiHbie
3 OIIBITEI U BEPOSITHOCTH CIIy4alHBIX 1 15.09- bubmorexa [JOK
. P e 19.09 https://m.edsoo.ru/07a5e861
coObITuil. Ceprn HE3aBUCUMBIX
HCIBITAaHUH
[ToBTOpEHUE, 0000IICHNE,
cucreMaru3anus 3Hanui. CiydaiiHble
4 OIIBITEI ¥ BEPOSITHOCTH CIIyYalHBIX 1 22.05- bubmorexa [IOK
N P yi 26.09 https://m.edsoo.ru/32bc29bf
coObITuii. Ceprn He3aBUCUMBIX
HUCIBITAaHUU
[Ipumeps! npuMeHeHus
5 MAaTEMAaTHUIECKOTO OKUIAHUS 1 29.09- bubmorexa [IOK
03.10 https://m.edsoo.ru/ea27084d

(cTpaxoBaHue, 1oTEpeEs)



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
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6 MaremMaruueckoe 0XUJAaHHE CYMMBbI 06.10- bubnmoreka [JOK
CIIy4aiiHbIX BEJIMYUH 10.10 https://m.edsoo.ru/Oadefe9e
MaremaTrnueckoe 0KuJaHue

7 TEOMETPUYECKOTO U OWHOMHAIILHOTO 13.10- bubmorexa LHOK

P . 17.10 https://m.edsoo.ru/20de2fc2
pacrpeaeneHui
MaremaTrnueckoe 0KUuJaHue
8 F€OMETPUUECKOr0 ¥ ONHOMHUATIBHOTO 20.10- bubmorexa HOK
P . 24.10 https://m.edso0.ru/17b0e769
pacrpeeneHuit

9 Jucnepcus u ctangapTHOE 05.11- bubnuorexa [JOK
OTKJIOHEHHUE 07.11 https://m.edsoo.ru/bcc67f76

10 Jucnepcus u cTaHIapTHOE 10.11- bubmuorexa [JOK
OTKJIOHEHHUE 14.11 https://m.edsoo.ru/bf78aad6

11 Jlucnepcuun reoMeTpu4YeCKOro 1 17.11- bubnuoreka [IOK
OMHOMHAIBHOTO PaCIIPECIICHUS 21.11 https://m.edsoo.ru/4b5a495e
[IpakTrueckas padoTa ¢

12 WCIOJIb30BAHUEM AJIEKTPOHHBIX 24.11- Bubmmorexa [JOK

P 28.11 https://m.edsoo.ru/a53cd884
TaOJINIL

13 3akoH 00JbIIMX yucen. BeibopouHbIit 01.12- bubmuorexka [JOK
METOJ UCCIENOBAaHUN 05.12 https://m.edsoo.ru/94ddc34a

14 3akoH 00JbIIMX YKCeN. BriOOpOUHBIi 08.12- bubnmuoreka [JOK
METOJ UCCIENOBAaHUN 12.12 https://m.edsoo.ru/cf23b369
[IpakTuueckas pabota c

15 HCIIOJIb30BAHUEM DJICKTPOHHBIX 15.12- bubmorexa HOK

P 19.12 https://m.edsoo.ru/6¢1d11a6
TaOJINILL
16 Hrtoropas koHTpoJIbHAS paboTa 22.12- bubmorexa HOK
P P 26.12 https://m.edsoo.ru/7e379f8f
17 IIpumepbl HENPEPBIBHBIX CIIy4alHBIX 29 01 bubnuoreka [IOK

BCJIIMYHWH. CDyHKI_[I/IH IJIOTHOCTHU

https://m.edsoo.ru/9f5b423d
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pacnpenenenus. PaBHoMepHoe
pacIpeeneHue U €ro CBOMCTBA

[IpuMepsl HEIPEPBIBHBIX CIIY4aHBIX
BeJIMYMH. OYHKIUSA IITIOTHOCTH

12.01-

bubmmoreka [{OK

18 pacnpenenenus. PaBHoMepHoe 16.01 https://m.edsoo.ru/b1c2712e
pacrpeieIeHue U €ro CBOMCTBA
3amaun, MPUBOAAIINE K HOPMAITBHOMY

19 pactpeaeneHno. OyHKIMS IUIOTHOCTH 19.01- bubnuorexa [JOK
Y CBOMCTBA HOPMAJIBHOTO 23.01 https://m.eds00.ru/97c¢19f59
pacrpeeneHus
[IpakTuueckas paboTa c 6.0 Bu6morexa [IOK

20 MCTIOJIb30BAHNEM DJICKTPOHHBIX '
a6 30.01 https://m.edsoo.ru/1f1f9ad9
[ToBTOpEeHuEe, 0600IICHNE 1 02.02. Bu6morexa [IOK

21 CHCTEMAaTH3ALINs 3HAHUIA. '
OmIcaTeILHAS CTATHCTIKA 06.02 https://m.edso0.ru/72953f4c
[ToBTOpEeHue, 0600IICHNE 1 09.02. BuGmiorexa LLOK

22 CUCTEMaTH3aIus 3HAHUH. '
OMCATILHAS CTATHCTIKA 13.02 https://m.edsoo.ru/b699ad0c
[ToBTOpEeHUE, 0600IICHNE 1

23 cucTeMaTu3auus 3HaHui. ONBITHI ¢ 16.02- bu6mmoreka [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU 27.03 https://m.edsoo.ru/3fchacf9
COOBITHUAMHU
[ToBTOpEHUE, 0000IICHNE 1

24 cucteMaTusanus 3HaHui. OTBITHI C 23.02- bubnuoreka [JOK
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU 27.02 https://m.edsoo.ru/538fd7cf
COOBITHUSAMHU

02.03- bu6mmoreka [JOK
25 losropenne, obobmenme 1 06.03 https://m.eds00.ru/272910f5



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
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cucTeMaTu3anus 3HaHUH.
Brruncnenue BeposiTHOCTEN COOBITUI
¢ mpuMeHeHueM Gopmyn u
rpaduUecKux METOJI0B (KOOpIMHATHAS
npsiMasi, IEpeBo, auarpamma Jitiepa)

[ToBTOpEHUE, 0000IICHNE U
CHUCTEeMaTU3als 3HaHHM.

26 Brruncnenue BeposiTHOCTEN COOBITUI 09.03- bubnuorexa [JOK
¢ mpuMeHeHueM popmyn u 13.03 https://m.edsoo.ru/dc9ad6ca
rpaduyeckux MeTo0B (KOOpAHATHAS
npsiMasi, IEpeBo, Tuarpamma Jusiepa)
[ToBTOpEeHUE, 0600IIEHNE 1
CHUCTEeMaTU3alus 3HaHHM.
97 Brruncienue BeposTHOCTEH COOBITHIA 20.03- bubmuorexa [JOK
¢ mpuMeHeHueM Gopmyn u 24.03 https://m.edso0.ru/5964f277
rpaguIecKux METOI0B (KOOpIMHATHAS
npsiMasi, IEpeBo, Tuarpamma Jusepa)
[ToBTOpEeHUE, 0600IICHNE 1
CUCTeMaTH3allusl 3HAaHHH.
08 Brruncienue BeposTHOCTEH COOBITHIA 06.04- bubnmuoreka [JOK
¢ mpuMeHeHueM popmya u 10.04 https://m.edsoo.ru/e71debe4
rpaduyeckux MeTo10B (KOOpAUHATHAS
npsiMasi, IepeBo, AuarpamMmma Diinepa)
[ToBTOpEHUE, 0000IICHNE 1
29 cucreMarusanus 3HaHui. CiyJaiiHbie 13.04- bubmorexa [IOK
17.04 https://m.edso0.ru/00b2efb3
BEITUYMHBI U pacrpeeeHus
[ToBTOpEHue, 06001meHNe U
30 cucteMmaru3anus 3HaHuii. Cry4yaiiHbie 20.04- bubmmorexa [IOK
24.04 https://m.edsoo.ru/1cc2df8f

BCJIIMYMHBI U paCIIPpCACIICHUA



https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
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[ToBTOpEHue, 0600IIeHNE U

31 CUCTEMaTH3aIlus 3HAHUM. 1 27.04- bubnmoreka [JOK
MaremaTrnuecKkoe 0KUuJaHue 01.05 https://m.edsoo.ru/aeal1298c
CIIy4aliHOM BEJIMYHHBI
[ToBTOpEHUe, 0600MIICHNE U

32 CUCTEeMaTU3alus 3HaHHM. 1 06.05- bubnuorexa [JOK
MaremaTrHuecKoe OXKHUIaHUE 08.05 https://m.edsoo.ru/640a8ebf
CIy4aliHOM BEJIMYHHBI

11.05- bubmmoreka [{OK

33 Hrorosas konTposbHas padota 1 15.05 https://m.edso0.ru/0fd6d597

34 [ToBTOpEeHUE, 0600IICHNE 1 1 18.05- bu6moreka [IOK
CHCTEMAaTH3alHs 3HAHUI 22.05 https://m.edso00.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

Kon IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yJibTara
5 Teopust BEpOATHOCTEHN U CTATHCTHKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAYCHHMA CIIy4allHOM BEJIMYMHBI 10
' pacnpeesIeHUIO WK C MOMOULIBIO JHarpaMm
OnepupoBaTh TOHSATHEM MaTEMaTUYECKOTO OXHUIAHUS, MPHUBOJUTH
59 MpUMEpPbl  TOTO, KaKk MpPHUMEHSeTCd MaTeMaTU4YecKoe OXKUIaHHe
' CIydallHOM BEJIMYMHBI, HAaXOJWUTh MaTEMaTUYECKOE OXHJaHUE IO
JTAHHOMY pacipeesIeHUIO
5.3 Nmets npencTaBieHne o 3aKk0He OOJIBIINX YHCE
5.4 HNmets npencTaBieHre 0 HOPMaJIbHOM PACTIPEACICHUT
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTUKA
UucnoBsle XapaKTEpUCTUKH CIy4alHBIX BEJIIMYMH: MAaTE€MATUYECKOE OXKHUJAHUE,
JUCHEPCHUS U CTAHIAPTHOE OTKJIOHEHHMeE. [IpuMephl MpuMeHeHns MaTeMaTUYeCKOTro
51 0’XKMJIaHUS, B TOM YHCJIE€ B 3aJa4ax M3 NOBCEIHEBHOM >XHM3HU. MartemaTuueckoe
' OXKHJaHue OMHApHOM CllydyallHOH BeNWYHHBL. MaTeMaTH4ecKOoe OXUAAHUE CYMMBI
CIIy4ailHbIX BEJIMUYMH. MaTeMaTu4ecKoe OKHMJIAaHWE U TUCIEPCUSI TEOMETPUYECKOTO
1 OMHOMHUAJIBHOTO pacIpeIeeHH
55 3aKkoH OOJBIIKUX YHCEN U €ro poJsib B HayKe, MpHpoje U odmiecTBe. BriOopouHbIit
' METO/] UCCIIEJOBAHUM
[Ipumepsl  HempepbIBHBIX  CIy4alHbIX BeJUYMH. [loHsATHE O MJIOTHOCTH
5.3 pacnpeneneHus. 3agauu, NPUBOIAIINE K HOpMaJIbHOMY pacupenenenuto. [lonstue o
HOPMaJIbHOM pacripeieseHun

INPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOI OBPA3OBATEJIbHOM
INPOI'PAMMBI CPEJJHEI'O OBHIEI'O OBPA3OBAHUA




Kon
NPoBePSIEMOro
TpeOoOBaHMs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeIHEro 0o111ero
o0pa3zoBaHus

Bnagenue wMeronamMu 0Ka3aTeNbCTB, AJITOpPUTMAaMM pEIICHUS 3a/ad;
yMeHue (GOpMYIHMPOBAaTH W ONEPUPOBATH TOHSATHAMH: OTpEACICHNUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOMCTBO, NPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCWIIbHBIE (DOPMYIMPOBKH;, NPUMEHSTh UX; YMEHHE (OPMYIHPOBATH
oOpaTHO€ M NPOTHBOIOJIOKHOE YTBEP)KICHHE, NPUBOIUTH HPUMEPHl U
KOHTPIIPUMEPBI, MCIIOJIb30BaThb METOJ MAaTEeMAaTUYECKON  MHJIYKIIMH;
MIPOBOJUTH J0Ka3aTeIbHbIE PACCYK/IECHUS MPHU PEIICHUHU 3aJ]1a4, OLEHUBATh
JOTUYECKYI0  NPaBUIBHOCTb  PACCYXKIEHHMH; yMEHHE  ONEpPUpPOBATh
MOHATHSMH: MHOKECTBO, IMOJMHOKECTBO, OIEpallMM HaJ MHOXECTBaMH;
YMEHHE UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjsl ONUCaHus
peaJIbHBIX MPOLECCOB U SBJIICHUN U NPU PEUICHUM 3aJad, B TOM YHUCIE U3
JIPYrux Yy4eOHBIX MpPEeJAMETOB; YMEHHE OIEpUPOBATH MOHATHAMH: Tpad,
CBSI3HBIN Tpad, JAepeBo, IUKI, Tpad Ha IUIOCKOCTH; YMEHHE 3a/JaBaTh U
OTHCHIBAaTh Tpadbl pa3iIWYHBIMU CHOcO0aMU; MCIONB30BaTh Ipadbl Mpu
pelIeHnH 3a1a4

YMeHne omnepupoBaTh MOHATHUSMU: HATypaJIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTENEeHb C IENIBIM TOKa3aTeaeM, KOpEeHb HATYpaJbHOW CTETCHH, CTEIEHB C
palMoHAIBHBIM TOKa3aTeJeM, CTENEHb C JICHCTBHTEIBHBIM ITOKa3aTelieM,
jgorapudM YuCIa, CHHYC, KOCHHYC M TAaHTCHC IPOU3BOJHHOTO YHCIA,
OCTaTOK IO MOMYJII0, palMOHAIBLHOE YHCIIO, HPPAHOHAIBHOE YHUCIIO,
MHOYXECTBA HATYPAJIbHBIX, IIEJIBIX, PAIIMOHATILHBIX, IEHCTBUTEIIBHBIX YHUCET;
YMEHUE HCIOJb30BaTh TNPHU3HAKA JICTUMOCTH, HAUMEHBINIUN  OOIIHiA
JENUTENIb M HauMEHbIlIee oO0IIee KpaTHoe, amroputM EBximuma mnpu
pelieHny 3a7a4; 3HaKOMCTBO C Pa3JIMYHBIMHU TMO3UIIMOHHBIMU CHCTEMaMH
CYMCJICHHSI; YMEHHE BBITIOJHATH BHIYUCIICHUE 3HAYCHHH M MPeoOpa3oBaHUs
BBIPOKCHUH CO CTEMEHSAMHU W Jorapudmamu, npeoOpa3oBaHus APOOHO-
palMoOHANbHBIX  BBIPQKEHHUH;  yMEHHE  ONEpUPOBATh  IMOHATHUSMU:
MOCJIeIOBATEILHOCTh, apu(METHYeCKass IPOrpeccHsi, T'eOMETpUYECKas
nporpeccusi, OECKOHEYHO YObIBalollass T'€OMETpHYecKas MPOTPECCHS;
YMEHHME 3aJaBaTh IOCJIEIOBATEIBHOCTH, B TOM YHCJIE C T[OMOIIBIO
PEKYPPEHTHBIX (POpPMYN; yMEHHE ONEPUPOBATH MOHSATHAMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOJYJIb M apryMEHT
KOMIIJIEKCHOTO Yyucnia, dopMa  3amMcu = KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpHUYECKas U  anreOpandeckas); yMETb
IPOU3BOJUTE apUPMETHUECKUe JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
NPUBOAUTH MPUMEPHI MCHOJB30BAHUS KOMIUIEKCHBIX YHCEIl; ONEpUpPOBAThH
HNOHATUSAMM:  MaTpuma 2xX2  u  3X3,  ompenenuTenb  MaTPHLBL,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTEINS

YmMmenue ONCprUpoOBaTh IMOHATUAMU: PALNUOHAIBHBIC, HWPPAIUOHAIBHBIC,
IIOKa3aTCIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYICCKHUC




YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH IMOHATUIMMU:
TOXKAECTBO, TOXIECTBEHHOE IIPEOOpa3OBaHME, YPAaBHEHHUE, HEPABEHCTBO,
CUCTEMa YpAaBHEHUHM M HEPABEHCTB, pPABHOCWIBHOCTb YPAaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHME pelIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO PAa3IMYHBIX IPUEMOB; pELIaTh YPaBHEHUS, HEPABEHCTBA H
CUCTEMBI C ITApaMEeTPOM; IIPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CUCTEMBI
JUISL pelICHUs] MaTeMaTHUYECKMX 3a/a4 W 337a4d M3 pa3IMyHbIX oOnacTeit
HayKU U PEAIbHOW KU3HU

YMenue omnepupoBaTth TOHATHSAMH: (DYHKOMSA, UYETHOCTH (YHKIUH,
MEePUOJUYHOCTh (DYHKIMU, OIPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
¢GyHKIMM, 3KCTpeMyM (QYHKIUH, HauOoJjblllee W HaWMEHbIIee 3HAYCHUS
(GyHKIIMM Ha MPOMEKYTKe, HempepbiBHasl (YHKIUS, aCUMITOTHI Ipaduka
¢byHKIMM, TepBas M BTOpas NPOU3BOAHAS (DYHKLHH, T€OMETPUUYECKUI U
¢u3znueckuil CMBICT TPOU3BOJHON, mepBooOpa3Hasi, ONpeAeaEHHbIN
UHTErpai; yMEHHE HaXOJWThb acCUMITOTHl Tpaduka (YHKUIUU; yMEHHE
BBIYHCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
(GyHKIMM, HAXOIUTH YpaBHEHUE KacaTelbHOU K IrpaduKy QyHKINU; YMEHHE
HaXOJUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (PYHKUMN; YMEHHE HCIO0JIb30BaTh
MPOU3BOJIHYIO JI HcciaeAoBaHUs (YHKIMHA, HAXOJUTh HaWOOJIbIINE U
HauMEHbIIME 3HauYeHUs (QYHKUUH; CTPOUTh TIpapUKHM MHOTOUWIEHOB C
UCIOJb30BAHMEM  amlmapaTa MaTeMaTHYeCKOro aHajiau3a; IpPUMEHSTb
MIPOU3BOHYIO Ul HaXOXKJCHHWsI HAWIY4IIEero pPelieHHs B MPUKIAJHBIX, B
TOM YHUCJIE COLMATIBHO-?PKOHOMUYECKUX U (PU3MYECKHUX 3aJadax; HaXOIUTh
IUIOIIAAN U 00BbEMBI (UTYp C TOMOILBIO MHTErpaja; NPUBOAUTH IPUMEPEI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUS C MOMOILBI0 U hepeHINaTbHbIX
ypaBHEHUH

YMeHne onepupoBaTh NOHATHAMU: rpaduk GyHKIMH, oOpaTHas (yHKIIUS,
KOMMO3UIUsl (PYHKIMWA, JUHEWHas QYHKIUS, KBagpaTHuHas (QyHKIHS,
panoHanbHas (YHKIUS, CTENCHHAs (QYHKIMS, TPUTOHOMETPUYCCKUE
¢GyHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIIUHU, IMMOKa3aTelbHAs |
jgorapupmuueckas QYHKIUH; YMEHHE CTPOUTh TrpaduKd HM3YUYECHHBIX
(GyHKIMH, BRIIOTHATH IpeoOpa3zoBanus rpadukoB QPyHKINN, UCTOIH30BATh
rpaduKu Ui U3y4YEHUs MPOLECCOB M 3aBUCHMOCTEH, MPU PEIICHUM 3a1a4
U3 JPYrux y4eOHBIX MPEIMETOBU 3aJau W3 PEalbHOM KH3HH, BBIPAXKATh
(dhopMmynaMu 3aBUCUMOCTH MEXKIY BETUYMHAMHU; HCIOJIH30BAaTh CBOMCTBA U
rpadukn QyHKUUN 178 pelieHus ypaBHEHUN, HEPaBEHCTB M 3a1ad C
napaMeTrpamu; H300pakaTb Ha KOOPAWHATHOW TMJIOCKOCTH MHOXECTBA
pellieHuii ypaBHEHU I, HEPAaBEHCTB U UX CUCTEM

YMmenue peuiatb TEKCTOBBLIC 3aJda4d PpPa3HbBIX THIIOB (B TOM YHCJICE Ha
NOPOLCHTHI, OOJIM U YaCTU, HA JABUIKCHUC, pa60Ty, CTOMMOCTL TOBApOB H
yCiIyr, HaJloTru, 3aJa4u H3 obOmactu YIIPpABJIICHUA JIMYHBIMU U CEeMEUHBIMU
(I)I/IHaHCElMI/I); COCTAaBJISATb BBIPAXKCHUA, YpPAaBHCHHUS, HCPABCHCTBA U HUX
CUCTCMbI II0 YCJIOBHUIO 3aJavd, HCCICAOBATH IIOJYYCHHOC PCHICHUC U




OLIEHMBATh IIPABJONOJOOHOCTh PE3yJAbTAaTOB; YMEHHE MOJEINPOBATh
pealbHblE CUTyallUM Ha A3bIKE MaTEMaTHKU; COCTABIIATH BBIPAKCHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBMIO 33J1a4H, UCCIIEI0OBATh
IIOCTPOCGHHBIE ~ MOJAENM C  HCIOJb30BAaHMEM  ammapaTra  aiareopsl,
MHTEPIPETUPOBATH MTOIYYCHHBIA pe3ysIbTaT

YMeHue omnepupoBaTh TOHATHSAMU: CpelHee apupMeTHYecKoe, MeauaHa,
HauOoJIbIIEE U HauMEHbIIIEE 3HAYCHHA, pa3dMax, OUCICPCUA, CTAHAAPTHOC
OTKJIOHEHHE YHMCJIOBOTrO HabOpa; yYMEHHUE W3BJIEKaTh, WHTEPIPETHUPOBATH
uHGOPMAITHIO, TIPESIICTABICHHYIO B TaONUIAX, HA JMarpaMmax, rpadukax,
OTPaXKaIoIIYI0 CBOMCTBA PEAJbHBIX MPOLECCOB W SABJIEHUW; MPEACTABIATH
WHPOpMAIIUIO C TIOMOIIBIO TAaOMUI] W  JUarpaMM; HCCIIEI0BaTh
CTaTUCTUYCCKUC MOAaHHBIC, B TOM 4YHCJIC C HNPUMCHCHHEM Fpa(i)I/I‘-IGCKI/IX
MCTOJOB M J3JICKTPOHHBIX CPCICTB, Fpa(i)I/I‘IeCKI/I HCcCiIe10BaTb COBMECTHBIC
HaOIIOZICHUS C TIOMOIIBIO JHarpaMM PacCEUBaHUs U IMHEWMHON perpeccuu

YMeHHne onepupoBaTh MOHATUSAMM: CIYYalHBIM ONBIT W CIydalHOE
coObITHE, BEpPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUUCISTH
BEPOSITHOCTh C HCIIOJIb30BAHWEM TpaUUYecKUX METOJ0B; IMPUMEHATh
(GbopMyInbl CIOXKEHUS U YMHOXEHHS BeposTHOCTeH, (opMmyny MOIHON
BeposITHOCTH, (opMyny bepHymin, komOuHaTOpHBIE (QaKThl U (HOPMYIIBI;
OLICHUBAaTb BEPOSITHOCTU pEabHBIX COOBITHH; YMEHHE OIEpUPOBATh
NOHATHAMM:  CllydailHash  BEJIIMYMHA, PACHpElelICHUE  BEPOSTHOCTEH,
MaTeMaTH4eCKOe OXUIAHHUE, JUCIEPCHs W CTAaHJAPTHOE OTKJIOHEHHE
CllyyallHOM  BEJIMYMHBL, (YHKIUM  paclpeleleHuss U IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTE€IbHOIO W HOPMAJIBHOTO PAacCHpElCIICHUN; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENEICHUM Ul PEIICHUs 3a1ad;
3HAaKOMCTBO C IMOHSATUAMHU: 3aKOH OOJIBIIMX YHMCEJ, METOJbl BEIOOPOUHBIX
YCCIIeI0BaHM; yMEHUE IPUBOIUTH IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX
yucel B HPUPOJHBIX M OOLIECTBEHHBIX SIBJICHUSAX; YMEHHUE OIEpUPOBATh
HNOHATHAMM: COYETAHWE, MEPECTaHOBKA, YHUCIO COYETAaHUHM, YHCIIO
nepecTaHoBoK; OuMHOM HpblOTOHA; ymMeHHME NpPUMEHSATb KOMOWHATOPHBIE
(bakThl U pacCyKIEeHHs JUIl pElICHUs 3a]ay; OLEHHUBATH BEPOATHOCTH
peanbHbIX  COOBITHH;  COCTaBJIATH  BEPOSITHOCTHYIO  MOJAEIb U
MHTEPIPETUPOBATH IMOIY4YECHHBIN pe3yJIbTaT

YMeHue  onepupoBaTh  MOHATHUSAMHU:  TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYNHA yIJa, IUNIOCKUHM YroJl, ABYIPaHHBIN
yroJ, TPEXIPAaHHBIM YroJl, CKpEeIIMBAIOIIMUEC MpsMblE, NapauIeIbHOCTh U
HNEePHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, YTOJI MEXKIY MPSIMBIMH, YO
MEXy NMPSMON U IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKHM J0 IUIOCKOCTH, PACCTOSIHUE MEXIY NPSMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh IPU pPEIICHUU 3a/1ad H3Y4YECHHBIE
(bakThl ¥ TeOpeMbl IUIAHUMETPHUM; YMEHHE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY)KAIOILIEr0 MHpA; CTPOUTH MATEMaTUYECKHME MOJENH C IIOMOIIBIO
T€OMETPUYECKUX TOHATHH M BEJIMYWH, peIIaTh CBS3aHHbIE C HUMH




MMPAKTUYCCKUC 3aJa4r
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOUIanb (GUIYpsl, 00BEM QHUTYDHI,
MHOTOTPAaHHUK, TNPABWIBHBIH MHOTOTPAaHHHMK, CEUYE€HHE MHOTOTPAHHUKA,
KyO, mapajuienenuresn, Npu3Ma, NOuUpaMuaa, Qurypa U TMOBEPXHOCTb
BpallleHUs, LOUIWHIP, KOHYC, mmmap, cdepa, mwomans chepsl, MDIOMaib
MOBEPXHOCTU THPAMHIBL, TPU3MBI, KOHYyCa, LWIMHApPA, OO0BEM Kyoa,
NPSMOYTOJIBHOTO ~TapaJIeNienuIe/ia, MNUPaMUIbl, TNPU3MBIL, LWIMHApPA,
KOHYyCa, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUYCHUS KOHyca W IMIUHIPA,
napajjieNibHble OCH WM OCHOBAaHHMIO, CEUEHHE Iapa, IUIOCKOCTh,
Kacaromasicsi cdepsl, MHINHAPA, KOHYCa,; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHHUKH, (UTYPBl W TIOBEPXHOCTH
BpaIlleHNs], UX CEYEHUsS, B TOM YHCIIEC C IMOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHUE TPHUMEHSTh CBOWCTBA T'€OMETPUYECKUX (UTYp, CaAMOCTOSTEIBHO
(dbopMynHpOBaTh OMpENeNeHHsI H3y9aeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI O
CBOWMCTBAX M TMpPH3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIIH
OTpoBepraTh MWX; YMEHHE TMPOBOAWTH KiIaccHPUKanuioo Quryp 1o
pa3IM4YHBIM  TMPU3HAKAM, BBHITIOJHATE HEOOXOJWMBIC JIOTIOJIHUTEILHBIC
MTOCTPOCHHUS

11

VYMmenne OIICpHUPOBATH TIIOHATUAMMN. JIBHNXKCHUC B IIPOCTPAHCTBE,
napajuieIbHbIA TIEPEHOC, CHMMETpPUsI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOMOOHMS, TMMOAO0OHBIE (UTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TONOOHBIE (UTYPHI, B TOM YHCJIEC B TNPHUPOJIE,
HCKYCCTBE, apXUTEKType; UCIOIB30BaTh T€OMETPUICCKUE OTHOIICHHS TIPU
pelIeHUH 3aad; HaXOJUTh T'C€OMETPUYECKUE BEIUYMHBI (JUTMHA, YTOJI,
IUIOIab, 00BEM) IPU PELICHUH 3324 U3 APYIHX y4COHBIX MPEJAMETOB H U3
peabHOM KU3HHU, YMEHUE BBIYMCISATH NE€OMETPUYECCKUAE BEIMYHMHBI (JUIHHA,
yroJi, IJIONaab, 00BEM, IUIOMIAAb MOBEPXHOCTH), HCIONB3YS W3YyUYCHHbBIC
GopMyIIBI ¥ METOJbI, B TOM YHCIIE: IUIOIIAh IMOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHyCa, UWIMHIpA, IUiomanb cdepsl; 00bEM  Kyoa,
NPSMOYTOJIBHOTO — TapaJUIelieNuIe/ia, MUPAMUIbI, TNPU3MBI, [WIKHIpPA,
KOHYCa, IlIapa; YMEHUE HAXOIUTh OTHOIIEHUE 00BEMOB IOJIOOHBIX HUTYP
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YMeHue ONCpUpPOBAThH IOHATHUAMU: HNPAMOYIOJiIbHAasd CHCTEMa KOOPAWHAT,
BCKTOP, KOOPAHWHATBI TOYKH, KOOPAWHATBI BCKTOp4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHUCIIO, PA3JIOKCHHC BCKTOpa IIO 633H0y,
CKaJIIpHOC TNPOU3BCIACHUC, BCKTOPHOC TMPOU3IBCACHUC, YIrOoJd MCKIAY
BCKTOpPAaMU; YMCHHUEC UCIIO0JIB30BATh BeKTopHHfI u KOOp)II/IHaTHI:Jﬁ MCTO OJIA
peHICHUS TCOMCTPUICCKUX 3a/lad U 3aa4 APYyIrux y‘le6HLIX npeaAMETOB
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YMeHue BbIOMpPATh NOIXOMAIIMA METOJ JUIsl peIlieHHsl 3a/1aui; TOHUMaHue
3HaYMMOCTH MAaTeMaTHKH B M3Y4€HUU MPHUPOTHBIX M OOLIECTBEHHBIX
IIPOLIECCOB U SBJICHUM; YMEHHME pPAClO3HABaTh IIPOSIBICHUE 3aKOHOB
MAaT€MAaTUKU B UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPBl MATEMATHUECKUX
OTKPBITUMA POCCUICKON U MUPOBON MAaTeMaTUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUSA

Kon
1 Yucna v BIYKCICHUS
1.1 | HarypaneHsble u uenbie uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YUCE
12 Pammonanbupie  ymcna.  OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, IPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalbHOW cTeneHH. JleHcTBUS C apudMeTHdecKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenensp ¢ 1enbiM nokaszareneM. CTeneHb ¢ pallMOHalIbHBIM NoKa3zarenaeMm. CBoiicTBa
' CTeneHu
15 CuHyc, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 | Jlorapudm uuncna. JlecaTHIHBIE U HATYpaAIbHBIC JTOTapH(PMBI
JlelicTBuTENbHBIC YKCTIa. ApH(METHIECKHAE OTIepaAIlH C JIEHCTBUTEIBHBIMH YUCIIAMH.
1.7 | IIpuOnmx€HHbIE BBIUMCIICHUS, NpaBUiIa OKPYIJIEHUs, MPUKHUJIKA U OLIEHKA pe3ysbTaTa
BBIYMCIIEHUI
1.8 | TlpeoGpa3oBaHne BEIpOKECHUM
1.9 | KomuiekcHble yncna
2 VYpaBHEHHs 1 HEPAaBEHCTBA
2.1 | Lensie u 1poOHO-palIMOHATBLHBIC YPABHEHUS
2.2 | HppauroHalbHbBIE ypaBHECHUS
2.3 | TpuroHomeTpuYeCcKUe ypaBHEHUS
2.4 | Tloka3zaTenbHbIC U JOrapuhMUUECKUE YPaBHEHUS
2.5 | Lensie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppanmoHabHBIC HEpaBEHCTBA
2.7 | Tloka3zarenpHble U JorapupMUIeCcCKue HEPABEHCTBA
2.8 | TpuroHomerpuieckue HepaBEeHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHus, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 | Martpuna cucteMsl JJMHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpULIbI
3 OyHKIMH U TpadUKH
31 Oyukius, crnocodsl 3amaHus QyHkuuu. ['paduk dyHknumu. B3aummbHOo oOpaTHBIE
' ¢ynkuuu. YérHele u Heu€THble QyHkuuu. Ilepuoanueckue GpyHKIMHA
OOnacte ompeneneHUss M MHOXECTBO 3HaueHW ¢yHkuumu. Hymu Qyskuumm.
3.9 [IpoMexxyTkM  3HAKOMOCTOSHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.

MaxkcuMmymbl 1 MUHUMYMBI pyHKIMHA. HanOospiiee 1 HanMeHblee 3HaUeHUE (QyHKIUN
Ha IPOMEXYTKE




Crenennasi (yHKIMS ¢ HaTypaJbHBIM M LIEJBIM TMoKa3aTeneMm. EE cBoiicTBau rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku pa3peiBa. AcuMnToThl rpadgukoB GyHKIwiA. CBOMCTBA (QPYHKIIHIA, HETIPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATEILHOCTER
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaamsa
4.1 | IlpousBoanast pyHkuuu. IlponszBoaHbIe 3eMeHTapHbIX (QYHKIUI
[IpumeHeHre NpPOU3BOAHONM K HCCIEAOBaHMIO (YHKIMM HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMmbl. HaxoskeHue HamOOJIBIIET0 W HAMMEHBIIEro 3HaueHus (YHKIUW Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. [{narpammel Ditniepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenbHas CTaTUCTHKA
6.2 | BeposTHOCTH
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAILCHUS
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 CETU

HUHTEPHET



