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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamMma yueOHOTo Kypca «BeposTHOCTH M cTaTHCTHKa» 0a30BOTO
ypoBHs i ooyuaromuxces 10 —11 kmaccoB pa3zpaborana Ha ocHoBe denepanbHOro
rOCYJapCTBEHHOT0 00pa30BaTEIBLHOIO CTaHJapTa cpeiaHero oduiero oOpa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUH, MPEIBABIIEMBIX K MATEMATUYECKOMY
0o0pa30BaHuI0, W TpPaguUUi pOcCUHCKOro oOpas3oBaHus. Peanmuzanus mporpaMmbl
o0ecrieunBaeT OBNAJICHHE KIIOYEBBIMA KOMIETCHIHUSMH, COCTABJISIONIMMH OCHOBY
JUI CaMOPAa3BHUTHS U HETIPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYIBTYPHOTO,
JMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS JTMUYHOCTH O0YJaIOIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOTO YPOBHS SIBISCTCS
POJIOJDKEHUEM W Pa3BUTHEM OJIHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YPOBHS
ocHoBHOUM mikonbl. Kypc mnpemnaznauen s GopmupoBaHus y 0Oydaromuxcs
CTaTUCTUYECKON KyJIbTYpbl M TMOHUMAHHUS POJM TEOPUM BEPOSITHOCTEH Kak
MaTeMaTHYEeCKOTO MHCTPYMEHTA JUIsl WM3y4YeHUs CIy4alHBIX COOBITUM, BEIUYUH U
nporeccoB. [Ipu u3yuennu Kypca o0oraarTcs IpeICTaBIeHUs yYalluXcs 0 METOIaxX
UCCJIEOBAaHUSA W3MEHYMBOIO MHpA, pa3BUBAETCS MOHMMAaHUE 3HAYUMOCTH H
OOLTHOCTH MaTeMaTHYEeCKUX METOJIOB TO3HAHMS KaK HEOThEeMJIEMON dYacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CoaepxaHue Kypca HampaBiI€HO Ha 3aKpEIUICHUE 3HAHUM, MOJYYEHHBIX MHpPHU
M3YyYEHUU Kypca OCHOBHOM IIKOJIBI M HA PA3BUTHUE NPEIACTABICHUN O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBS34X MEKJy HUMH Ha BaXKHBIX MPUMEPAX, CIOKETbl KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B coorBeTcTBUMM C YyKa3aHHBIMH IESIMH B CTPYKType Y4eOHOro Kypca
«BeposATHOCT, W CTaTHCTHKa» CpeIHEH IIKOIBl Ha 0a30BOM YPOBHE BBIJEICHBI
CIIENYIONINE OCHOBHBIE cojepaTenbHble JuHUM: «CioydaiiHble COOBITHS U
BEPOSITHOCTIY, «CIydailHbie BETMYMHBI U 3aKOH OOJBIIINX YHCEI.

BaxxHyto "acTh Kypca 3aHUMaET U3y4YeHUE TEOMETPUUECKOTO U OMHOMUATEHOTO
pacnpenesneHuid 1 3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIIOTAMU — IMIOKA3aTEJIbHBIM U
HOPMAJIBHBIM PaCIpPEICICHUSMU.

Conepxanne nmuann «CiydaifHble COOBITHSI M BEPOSITHOCTHY CIY>KAT OCHOBOU
st (OPMUPOBAHUS TPEACTABICHUNW O PACTIPECICHUN BEPOSITHOCTEH MEXKIY
3HAUCHUSMH CIy9alHBIX BEJIMYMH, a TAaK)Ke dTa JUHUS HeoOXonuma Kak 0asza s
M3y4eHHs 3aKoHa OOJBIIMX YHceNl — (PyHIaMEHTaJIbHOTO 3aKOHA, JIEWCTBYIOMIETO B
MpUpoJie U OOIIECTBE W HMMEIOLIEro MaTteMarnuueckyto (opmanuzanuio. CaM 3aKOH



OONBIIMX YHCEN MpEeAJIaraeTcsi B O3HAKOMUTEIBHOM (QopMe ¢ MHUHHUMAJIbHBIM
MCII0JIb30BAaHUEM MAaTEMATUUYECKOTO (hopMann3ma.

Tembl, CBSI3aHHBIE C HEMPEPBIBHBIMU CIYYalHBIMUA BETUYMHAMU, aKUEHTUPYIOT
BHUMAHHE IIKOJIBHUKOB HA OMUCAHUU U U3YUYEHUU CIYYAUHBIX SBJICHHUI C MOMOIIBIO
HEenpepbIBHbIX (QyHKIUHA. OCHOBHOE BHUMAaHHE YAENAETCA IOKAa3aTeIbHOMY U
HOPMAJIbHOMY pacCIpeAeNieHusM, MpU OSTOM NPEANOoNaraercsi O3HAKOMHUTEIbHOE
U3ydeHue maTepuaina 0e3 JoKa3aTeabCTB MPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha m3yuenue xypca «BeposiTHOCTh U CTaTUCTHKA» Ha 0a30BOM YpOBHE OTBOJAMTCS 1
yac B HEJIEJI0 B TEUEHUE KaXKJ0ro roga o0ydeHus, Bcero 68 yueOHbIX 4acoB.



COIAEPKXAHUE YYHEBHOTI'O ITPEJIMETA

10 KVIACC

[IpencraBnenne MaHHBIX C TMOMOIIBI0 Tabmui u auarpamm. CpegHee
apudMeTHUecKOoe, MeIuaHa, HauOoJblllee W HaWMEHbIIee 3HA4YCHUs, pa3Mmax,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaitHble SKCHEPUMEHTHI (OMBITHI) U CIIyYalHbIe COOBITHS. DJIeMEHTapHbIC
coObITUs (UCXOABI). BeposTHOCTH ciaydailHOro coObITHSA. bBaM30cTh 4YacTOTHI U
BEpPOSTHOCTU COObITUN. CilydaliHbIE OMBITHI C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
coOBITUAMU. BeposiTHOCTH COOBITUI B OMBITAX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu HaJ COOBITHUSIMH: TEPECEUCHHE, 00BEAMHEHNE, MPOTUBOIOI0KHBIC
coObITHs. J{uarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

YcioBHAas BEPOATHOCTb. YMHOXKEHUE BEPOSTHOCTEU. JlepeBO ClIy4yalHOTO
skcriepumenTa. @opmyria MoTHOU BEposITHOCTH. HezaBucruMble COOBITHS.

Kombunatopnoe npaBwiio ymHOxkeHus. [lepecranoBku u ¢daxropuan. Yucio
couetanuii. Tpeyronpauk [lackansa. ®opmyna buHoma HeroToHa.

bunapHbIll CiaydailHbIN ONBIT (KMCHBITAaHUE), ycnexXx W Heynada. HezaBucumbie
ucnbiTanusa. Cepusi HE3aBUCHMBIX UCIHBITAaHUW 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHymn.

CnyuaiiHass ~ BenuuuHa.  Pacmpenenenwe — BeposTHocTed.  Jluarpamma
pactipenenenus. Ilpumepsl pacrpeneneHuil, B TOM 4YHCIE, T€OMETPUYECKOE H
OMHOMHMAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MaTEMaTUYECKOE 0KUAAHUE,
OUCIEPCUsT U CTaHAAPTHOE OTKIIOHEHUWE. [Ipumepsl nmpuMeHeHusT MaTeMaTHYECKOTO
OXKHMJAHUsI, B TOM YHCIIE B 3aJadyax M3 IMOBCEIHEBHOW >XW3HU. MareMaTudyeckoe
OXKHMJIaHWE OWHApPHOW CIy4ailHOW BEIWYMHBI. MaTeMaTUYeCKOoe OXUIAHUE CYMMBbI
CJIIy4allHbIX BEJIMYMH. MaTemMaTH4eCcKoe OKHIaHUE U AUCIIEPCHUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO PACTIPEICICHIM.

3aKoH OOJBIINX YHUCEI U €T0 POJIb B HAyKe, Mpupoae u odmecTse. BeiOopouHbIit
METO]I HCCIENOBAHUM.

[Iprumepsl HENPEPBIBHBIX CIyYallHbIX BeAWYMH. [IOHSATHE O TJIOTHOCTH
pacnpeneneHus. 3aaadn, MPUBOASIIME K HOpMaIbHOMY pactpenenenuto. [lonstue o
HOPMAJIBHOM PacCIpeaeICHNH.



IHINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHMS MpOrpaMMbl y4eOHOro mpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIUUA 00YYAIOIIETOCsI KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO O0IIEeCTBa, MPEACTABICHUEM O MAaTEMAaTUYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX  CTPYKTYp, SBJICHUH, MPOLETYP
IPaXKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCH U MP.), YMEHUEM B3aUMOJICUCTBOBATH C
COIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIHUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPAXKTAHCKON WIEHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTHXKCHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTHYECKON IIKOJBI, K
UCIIOJIb30BAaHUIO DJTUX JIOCTWXKEHMH B JPYrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH POCCUMCKOT0 Hapoa; chOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, TUYECKOrO ITOBEACHUS, CBSI3aHHOTO C MNPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAYKU U JEATEIbHOCTHIO YUEHOT0; OCOZHAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIIOYAas O3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUN, pACCyKACHUHN; BOCIIPUIMYHBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM Pa3jInuHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHSI IPUMEHSATH MAaTEMATUYECKUE 3HAHUS B UHTEPECAX
310pOBOTO M Oe3omacHOro obOpasza >KM3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO (3I0POBOE TUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTIbIXa,
perymsipHast (u3nyeckas aKTHUBHOCTH); (DHU3UYECKOTO COBEPIICHCTBOBAHUA, MPH
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATENbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAaHMEM LEHHOCTU TPYAOJIIOOUS; HMHTEPECOM K
pasznu4HBIM chepam MpodheCcCHOHATBHON IeITeTLHOCTH, CBI3aHHBIM C MATEMATHKOHN U
e€ IPUIIOKEHUSIMU, YMEHHUEM COBEPIIaTh OCO3HAHHBIN BBHIOOP Oyaymiei mpodeccuu u
peanu30oBbIBaTh COOCTBEHHbIC KU3HEHHbIE IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTH4ecKoMy 0Opa30BaHUIO U CaMOOOPAa30BAHUIO HA MPOTSIKEHUU BCEH KU3HU;

6



TOTOBHOCTBIO K AaKTMBHOMY YYaCTHIO B PEIICHUM MPAKTAYECKUX  3aj]a4
MAaTEMaTHYE€CKOW HATPABICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIbTYphbl, IOHUMAHHEM BIIUSHUS
COLMAJIBHO-KOHOMHMYECKUX MPOLECCOB HA COCTOSHUE MNPUPOJHON U COLUAIBHOMN
Cpelbl, OCO3HAHUEM II00aJLHOTO XapaKTepa KOJIOTHYECKUX MPoOJieM; opreHTaIuen
Ha TMpPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHUW [JIs pelieHus 3aJad B 00JIacTH
OKpYXalIIEH Ccpenbl, I[UIAHUPOBAHUS TOCTYNIKOB M OLEHKM HUX BO3MOXKHBIX
MOCJIEACTBUU JUUISI OKPYKAIOIIEN CPEBI.

I{eHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKU, TOHUMAaHUEM MAaTeMaTUYECKOM
HayKHd Kak cepbl YeTOBEUECKOU JESITEIbHOCTH, ITAMOB €€ Pa3BUTUS U 3HAUUMOCTH
JUISL pPa3BUTHS LIMBUJIM3ALIMM; OBJIAJACHUEM SI3BIKOM MATEMAaTHUKA U MaTeMaTUYECKOMU
KyJbTYpPOH KaK CPEJICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO
Y HCCIIEIOBATEIBCKYIO I€STEIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro mpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUSAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsMUY, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1) Vhusepcanvruvle noznasamensusle oeticmeausi, obecneuusaiom opmuposarue
0a306bIX KOSHUMUBHLIX HPOUECCO8 00YUAOWUXC (0CB0eHUe MemOo008 NO3HAHUS
OKpyJHCcaowe20 Mupa, nNpuUMeHeHue JO02UYECKUX, UCCe008ameNbCKUxX onepayul,
yMeHuli pabomams ¢ uHgopmayueii).

ba3oBble Jornueckune AecTBUA:

e BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKM MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWA MEXKAY TMOHATUAMH;, (HOPMYIUPOBATH
OTpEeJIeICHNs] ~ TOHSATHH;  YCTaHABIMBATH  CYIIECTBEHHBIM  TPH3HAK
KIaccu(UKaIMi, OCHOBaHUS JJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN3a;

e BOCIHpPUHUMATH, (GOPMYIUPOBATH H  MPEOOpPa3OBBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPHIATCIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIWE;
YCIIOBHBIE;

e BBISBIISATh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TTPOTUBOPEUHS
B ¢akTax, JaHHBIX, HAOMIOEHUAX W YTBEPXKICHUSAX; MpeajiaraTh KPUTESPUHU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYM;



e JeNaTh BBIBOJbI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e MPOBOJUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUI
(mpsiMble W OT NPOTUBHOIO), BHICTpaUBaTh APryMEHTAIMIO, TMPUBOIUTH
OpUMEpPbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKACHHUS MU
BBIBO/IBI;

e BbIOMpaTh croco0 pemieHus yY4eOHOW 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIICHHUs, BbIOMpaTh HauOoJiee TMOAXONAIIUA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BONPOCHI KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMS;
(GopMynHpoBaTh BOMPOCH, (PUKCUPYIOIIME NPOTUBOpEUne, MpodIemy,
yCTaHABIMBaTh  MCKOMOE€ W  JlaHHOe, (OpMHUpOBaTH  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CAMOCTOSTEIBHO CITITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEOBaHNE
0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBEKTa, SIBICHHS,
Ipolecca, BBISIBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH, SIBICHUSMH,
POLIECCAMU;

e CaMOCTOSITENIbHO (OPMYJIHPOBATH OOOOIIEHHS] M BBIBOJABI IO pPe3yJbTaTaM
POBENEHHOTO HAOJIOACHUS, WCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e TMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIIBUTATH
MPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

e BBISBIATH JACPUIUTH WH(MOPMAINH, JTAHHBIX, HEOOXOJUMBIX JJisi OTBETAa Ha
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BBIOMPATHh UHGOPMAIIMIO U3 HCTOYHUKOB PA3TMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3HUPOBATh U UHTEPIPETUPOBATH MHPOPMAIINIO PA3TUYHBIX BUIOB U
dbopm npeacTaBICHNUS;

e CTPYKTYpUPOBaTh MH(POPMAIUIO, MPEACTABIATH €€ B pasIudHBIX (GopMax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHMBATh HaJIEKHOCTh uHbOpMaIIH 1o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie = KOMMyHuUKamugHwle  Oelicmsus,  0becnedugarom

cpopmMuposaHHocmes CoOYyUAaIbHbIX HABLIKO8 00YUaAIOUUXCHL.

Oowmenne:

e BOCHPHUHUMATH U (OPMYJIUPOBATH CYKJECHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEISIMUA OOUIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUYKY 3PEHHUS B
YCTHBIX U TIUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS M0 X0y PEIICHUS 3aauH,
KOMMEHTUPOBATH MOJTYYCHHBIN pe3yJibTarT;
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e B XOJ€ 00CYXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXaeMOW TEMBI,
poOJIeMBbl, pelIaeMol 3a/lauu, BBICKA3bIBaTh WJEH, HALICJICHHbIE Ha MOUCK
pELIEHUS]; COMOCTABIIATh CBOU CYXACHUS C CYKICHUSIMH APYTHX YYACTHUKOB
nuanora, OOHapyXUBAaTh Pa3IMuU€ W CXOJACTBO MO3UILUHA; B KOPPEKTHOU
dbopme hopmMyIUpoOBaTh pa3HOTIACHS, CBOM BO3PAYKEHHUSI;

e IMPEACTABIATH PE3YyJbTaThl PEUICHUS 3a/layM, SKCIEPUMEHTA, UCCIEIOBaHUS,
POEKTa; CAMOCTOSITENIbHO BbIOMPATh (hopMaT BBHICTYIUIEHHS ¢ YUETOM 3a]ad
pe3eHTAlMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

e [IOHMMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U WHAUBUIYaJTbHON
paboThl TpHU peuieHuH Y4YeOHBIX 3a/Jay; NPUHUMATH 1E€Jb COBMECTHOM
NEeSTENbHOCTH,  IUIAHUPOBAaTh  OpPraHU3AlMI0  COBMECTHOW  paboThl,
pacnpenensTh BHIbI PabOT, JAOroBapuBaThCs, OOCYXIaTh TMPOLECC H
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e yYacCTBOBATh B IPyNIOBBIX (opMax paboThl (0OCYkIeHUSI, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HWHBIE); BBINOJHATH CBOIO YacTb paldOThl U
KOOPJIMHUPOBATH CBOU JEHCTBUSA C IPYTMMH YJIEHAMU KOMAaH/bI; OLIEHUBATh
KayecTBO CBOEro BKJIaga B  OOmUI  MOPOAYKT 1O  KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

3) Vuusepcanvuvie pezynamusnvie oeiicmeus, obecneuusarom Gopmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCIU.

Camoopranusanus:

COCTaBIIATh ITUIAaH, aJTOPUTM DPEIICHUs 33aJa4u, BBIOMpATh CIOCO0 pelieHus: ¢
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOUM MH(OPMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HAaBbIKAMU I[IO3HABATENBHOW  pedJeKCUd KaKk  OCO3HAHUS
COBEpIAEMbIX JCHCTBUH M MBICIUTENIBHBIX IPOIIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJISA IpoLecca U pe3ysbTaTa
pElIeHNs] MaTeMaTHIeCKOM 3a/1a4u;

e TMPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH 3a/1a4H,
BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB,
JTAHHBIX, HAMICHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa TN U YCIOBUAM, OOBSCHATh TPUUUHBI
JOCTIDKEHUS WM HEIOCTHIKCHUS PE3yJbTaTOB JACSITEIBHOCTH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC



Yurtath U CTPOUTH TAOIUIIBI U AUATPAMMBI.

OnepupoBaTh NOHATUSIMU: CpelHEe apuMeThyecKoe, MearaHa, HauboJblee,
HaWMEHBIIEE 3HAYCHHUE, Pa3Max MacCHBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh TNOHSATUAMU: CIyYaWHBIA JKCIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (DJIEMEHTapHbI HCXO0J) CIY4YalHOro OMbITA;
HaXOJUTh BEPOSITHOCTU B OMNBITaX C PAaBHOBO3MOXHBIMHU CIIYYalHBIMU COOBITUSIMH,
HaXOJUTh M CpPaBHHUBATh BEPOATHOCTH COOBITMM B HW3YYEHHBIX CIIy4alHBIX
DKCIEPUMEHTAX.

Haxonute u dhopmynaupoBath COOBITHS: MepeceueHrne U 00bEeIMHEHNE JTaHHbIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE JaHHOMY COOBITHIO; TIOJb30BATHCS
auarpaMMamu Ditiepa u GopMyson CI0KEHUS BEpPOSTHOCTEHN MpU PelIeHnH 3a1a4.

OnepupoBaTh MOHATUSAMM: YCIOBHAsE BEPOSTHOCTh, HE3aBHCHMbIE COOBITHSA;
HaXOJWUTh BEPOSATHOCTH C TOMOILBK IPaBUJIa YMHOXEHUS, C IOMOIIbIO JepeBa
CIIy4alHOTO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh TMOHATHUSIMU: UCIBITAHUE, HE3ABHUCUMBIE WCHBITAHMS, CEPUS
UCIBITAHUM, YyCHEX M HeyJlaya; HaXOJIUTh BEPOSTHOCTH COOBITUI B CepUuU
HE3aBHCHUMBIX MCIBITAHUNA JI0 MEPBOTO ycreXa; HAaXOIUTh BEPOSTHOCTU COOBITHH B
cepuM ucnbplTaHui bepHyIun.

OrnepupoBaTh NOHATUSIMU: CITy4ailHasl BEIMYNHA, PACIIPEEICHUE BEPOSITHOCTEM,
auarpamMma pacrpeieieHusl.

11 KIJACC

CpaBHUBATh BEPOSITHOCTU 3HAYEHUM CIIy4YalHOW BEJIMYUHBI 110 paCTIPEACICHUIO
VI C TIOMOILBIO AUArPaMM.

OnepupoBaTh MOHATUEM MAaTEMATHYECKOTO OXKHIAHUS; MPHUBOAHUTH MPUMEPHI,
KaK NOPHUMEHSETCS MaTEeMaTUYECKOE OXHUAAHUE CIy4YalHON BEIWYMHBI HAXOAUTH
MAaTEMaTHYECKOE OXKUIAHUE 10 JAHHOMY PACIPEACICHHUIO.

Nmets mipeicTaBieHne 0 3aKOHE OOJIBIINX YUCET.

NmeTp npencraBieHre 0 HOPMAJIBHOM PACIIPEICIICHUN.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATENIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITydaiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMHU 3 1 bubmorexa LOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparuu HaJ, COOBITHSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCT, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 bubmorexa IOK
v » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHUIA
bu6mmoreka [JOK
5 9 o 4
JIEMEHTLL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 CepuH ociIeJ0BATEIbHBIX UCIIBITAHUHI 3 1 bubmorexa LHOK
p a https://m.edsoo.ru/e0b7b0f1
7 CnyyaliHble BEJTUYUHEI U pACIIpencICHUs 6 bubmiorexa LIOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bubnuoreka [JOK
8 00600 I 5 2
ODIICHHE H CHCTCMATHIAIIA SHAHHA https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 MaremaTu4yecKoe 0KUAaHUE CITy4aliHOMN 4 bubnuoreka [JOK
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4ailHOM BEJIUYMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3 0 3 1
AKOH DOJBIIHX AHCe https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenwsi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> Hopwaibroe pacnipeeretiits 2 1 https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
6 . 19 2
cUCcTeMaTu3anys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEposSITHOCTEW U CTaTHCTHKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.9 OnepupoBaTh MNOHATHSAMM: cpenHee apuMeTH4ecKoe, MeJIuaHa,
' HauOoJbllIee, HaUMEHbIlIee 3HaYeHHEe, pa3MaxX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh NOHATHUAMU: CITy4ailHBIA 3KCTIEPUMEHT (OTBIT) U cly4yaiiHoe
coObITHE, 3JeMEHTapHOe COOBbITHE (AIEMEHTapHBIM HCXOJ) CIy4ailHOTO
6.3 OTbITa; HAXOJWUTh BEpPOSITHOCTH B OMNbITaX C PaBHOBO3MOXKHBIMU
CIIy4alHBIMHM COOBITHSIMH, HAXOAUTh M CPAaBHUBATh BEPOATHOCTH COOBITHH
B U3YUYCHHBIX CIIy4ailHBIX IKCIIEPUMEHTAX
Haxomute u ¢opMynupoBaTh COOBITHSA: TepecedeHue U OOBeIUHEHUE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHUBOTIOJOXKHOE JAHHOMY COOBITHIO;
' MOJh30BAThCS  AWarpaMMaMu  Oiiaepa ©u  QOPMYJIOH  CIIOKCHUS
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb MOHATUAMHU: YCIOBHAas BEPOSITHOCTb, HE3aBHCHMBIE
6.5 COOBITUS; HAXOJAUTh BEPOATHOCTH C MOMOIIBIO MPABUIA YMHOXEHHMS, C
IIOMOIIIBIO JIepeBa CIy4aiHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEILICHUH 3a1a4
OmnepupoBaTh NOHATHAMHU: HCIIBITAHUE, HE3aBUCUMbBIEC UCIBITAHUS, CEPUS
6.7 UCITIBITAHUH, yCIIeX U Heylaya; HaXOJUTh BEPOSATHOCTH COOBITUH B cepuu
' HE3aBUCHMBIX MCIIBITAHUH O IEpBOTO ycHexa, HaXOJUTh BEPOSTHOCTH
coObITUH B cepuu HcnbITanuil bepHyu
6.8 OnepupoBaTb NOHATUSAMHU: ClOy4ailHass BEIMYMHA, PACIPENECICHHE
' BEPOSITHOCTEN, AMarpaMma pacrpencicHus
11 KUIIACC
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Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yJbTara
) Teopus BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHHMBaTh BEpPOSITHOCTH 3HAYEHUW  CIIy4allHOM  BEJIMYMHBI  TIO
' pacnpeesIeHUI0 WIH C MOMOUIBIO JHarpaMm
OnepupoBaTb MOHATHEM MAaTEMaTHUYECKOIO OXHJaHUS, MPUBOAUTH
5 5 IIPUMEPBI TOr0, KaK IPUMEHSAETCA MAaTEMAaTUYECKOE 0KUAAHUE CIIy4allHON
' BEJIMYMHBI, HAXOAUTh MAaTeMAaTUYECKOE OXKUJAaHHE TI0 JIAaHHOMY
pacnpeeeHuIo
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCE
5.4 HNmets npencraBieHre 0 HOpMaJIbHOM PaclpeesICHUN
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
Kon
6 Teopus BeposTHOCTEH U CTaTUCTUKA
[IpencraBieHue 1aHHBIX € TOMOIIBIO TaOIUI U Auarpamm. CpenHee apudmeTnyeckoe,
6.1 MeJMaHa, HanboJbIlllee ¥ HaUMEHbIIIee 3HAYCHUS, pa3Max, JUCTIEPCHS U CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CrnyyaitHble KCIIEpUMEHTHI (OTIBITHI) U CIy4aiiHbIe COOBITHS. DIeMEeHTapHbIE COOBITHS
6.9 (ucxonwr). BepoaTHOCTh ciydallHOTO COOBITHS. BIM30CTh 9acTOTHI M BEPOSTHOCTH
' coOpITid. CiydaifHbIe OMBITHI C PABHOBO3MOYKHBIMH DJIEMEHTAPHBIMU COOBITUSIMH.
BepostHOCTH COOBITHI B OTIBITaX C PABHOBO3MOKHBIMH SJIEMEHTAPHBIMUA COOBITUSMU
6.3 Oneparun  Haag COOBITHSIMHU: TepecedeHue, OOBEIUHEHUE, TPOTHUBOIOJIOKHBIC
' coObITus. [lnarpammel Ditniepa. @opmyra CII0KEHUS BEPOSTHOCTEH
6.4 VYcnoBHasi BEpOATHOCTh. YMHOXEHHE BeposiTHOCTeW. JlepeBo  ciydailHOTO
' skcriepuMenTa. dopmyrna mosHo#M BeposiTHOCTH. HezaBrucruMbie COOBITHS
65 KombOunaropnoe mnpaBmio yMmHOXeHus. IlepectaHoBku u dakropuan. Ywucio
' coueranuii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa
bunapHbplii ciay4daiiHBIM OMBIT (WCHBITAHHWE), YCIeX MW Heynada. HesaBucuMbIe
6.6 ucnbiTaHud. Cepusi HE3aBUCUMBIX HCIBITaHUM A0 1nepBoro ycnexa. Cepus
HE3aBHUCHUMBIX UCNbITaHUN bepHymu
. Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. [narpamma pacrnpeneneHus.
' [Ipumeps! pacnpenienieHuid, B TOM YHCIIE TeOMETPUIECKOe U OMHOMHUAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 Teopus BEpOATHOCTEN U CTATHCTHKA
£ 1 UucnoBble XapakTEPUCTUKU CIIYYallHBIX BEJIMYMH: MaTEMaTUYEeCKOEe OXKHUIAaHHE,
' JUCHIEPCHUS] U CTaHAAPTHOE OTKIIOHEHUe. [Ipumepbl mpuUMEeHeHus: MaTeMaTHu4eCcKOoro
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OXHUJAaHUs, B TOM YHCIIE B 3aJa4yax W3 IOBCEAHEBHOM XW3HU. MaremaTuyecKkoe
OXKUJaHWEe OWHAPHOW CilydallHOW BeNWYHMHBI. MaTreMaTHdecKoe OXXUIAHHE CYMMBI
CIy4alHbIX BEJIMYMH. MaTeMaTHUYECKOE OKUIAHUE U TUCIEPCUS T€OMETPUUECKOTO U

OMHOMMAJIBHOTO pacrpeieeHui

3aKkoH OOJIBIIMX YUCEN M €ro POoJib B HayKe, MpUpoJe U oOmecTBe. BriOopodHbIii

5.2

METOJ UCCIIEIOBAaHUM

IIpuMepsl  HENpepbIBHBIX — Cily4alHbIX BenuyuH. [loHATHE O  IIOTHOCTH
5.3 pacnpeneneHus. 3agauu, NPUBOAALIME K HOpMaIbHOMY pacupenenenuto. [lonstue o

HOPMaJIbHOM pacrpeiesieHuu
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA30OBAHUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOGOBaHUS K MPEAMETHBIM Pe3y/JbTATAM O0CBOCHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne MerogaMu TOKa3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a1a4; YMCHUE
dbopmynupoBaTh U ONEPUPOBATH TMOHATUSIMH: OIpEACTIEeHUEe, AaKCHUOMa,
TeopeMa, CJIEJCTBHE, CBOWCTBO, MPHU3HAK, NOKA3aTEIbCTBO, PAaBHOCUIIBHEIC
(GOopMyNUPOBKHY; MPUMEHATh HMX; YMEHHE (QOpMYyIUpPOBAaTH OOpaTHOE H
MIPOTUBOIIOJIOKHOE YTBEPKICHUE, IIPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI,
HUCITIOJI30BaATh METO MaTeMaTHUECKOU HWHIAYKIIUH, IIPOBOJUTH
JIOKa3aTeJIbHBIE PACCY)KJICHUS MPU PEIICHUH 3a7ad, OICHHBATh JJOTHYCCKYIO
MIPAaBUIIBHOCTB PACCYKICHNUI; YMEHUE ONIEPUPOBATH NOHITUSAMU: MHOKECTBO,
IMOJAMHOKECTBO, OII€pallMd HaJd MHOXCCTBaAMH, YMCHHUC HCIIOJIb30BaTh
TeOpeTHKO-MHO)I(eCTBeHHBIﬁ arrmapar i1 onrucaHrsd pCaJIbHBIX ITPOLECCOB U
SIBJIGHUH U TIPU PEILIEHUH 3a/1a4, B TOM YHUCJIE U3 APYTUX YUEOHBIX IPEAMETOB;
yYMEHHUE ONEePUPOBATH MOHATHAMU: Tpad, CBA3HBIN I'pad, AepeBo, UKL, Tpad
Ha TUIOCKOCTH;, YMEHHWE 3a/laBaTh M OTNHCHIBATH Tpadbl Pa3ITUIHBIMU
croco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUH 33134

YMeHue omnepupoBaTh MOHATUSMHU: HATypajJbHOE 4YHUCIIO, LEJ0€ YHCIIO,
CTENeHb C LIeNbIM TOKa3aTelieM, KOPEeHb HaTypaJIbHOW CTENEHH, CTENeHb C
palMoOHaIbHBIM TOKa3aTelleM, CTENeHb C JEHCTBUTENBHBIM IOKa3aTelieM,
jorapudm ymcia, CHHyc, KOCUHYC ¥ TaHT'€HC ITPOU3BOJIBHOTO YHCIIA, OCTATOK
0 MOJIYJIIO, pallMOHAIbHOE YHCIO, MPPALMOHAIBHOE YHCIO, MHOYXECTBa
HATypaJlbHBIX, LENbIX, PAlMOHAIbHBIX, JIEHCTBUTEIBHBIX YHCEN; yYMEHUE
UCIOJIb30BaTh TMPHU3HAKU JIEIMMOCTH, HAMMEHbIIWN OOLIUI AenuTeNlb U
HauMeHblllee olllee KpaTtHoe, anropuT™ EBKiuaa mpu permieHud 3ajad;
3HAKOMCTBO C PAa3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS; YMEHUE
BBITIONHATh BBIYUCIICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeMeHsMH H Jorapudmamu, MNpeoOpa3oBaHus IPOOHO-pAIIOHATBHBIX
BBIPXKEHUI; yMEHHE OINEepUpOBaTh MOHITUAMU: TOCIEI0BATEIBHOCTD,
apudmernyeckass MPOTrpeccHsi, reoMeTpUUecKas Mporpeccus, OECKOHEYHO
yObIBaroIast reoMeTprIecKas IIporpeccus; YMEHHE 3a/1aBaTh
HOCTIeI0BATENbHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (opmyi;
YMEHHE OIEPUPOBATh IOHATUSAMHU: KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE
KOMIUIEKCHBIE YHWCJIa, MOAYJIb M apryMeHT KOMIUIEKCHOTO uucia, (gopma
3alUCH KOMIUIEKCHBIX YHucCeNl (reoMeTpHuecKasi, TPUrOHOMETpUYecKas u
anreOpandeckas); yMeTb NPOU3BOAUTH apUPMETHUECKHe JeHcTBUA ¢
KOMILJIEKCHBIMA ~ YHCIIaMH;  TPHUBOJUTH  MPUMEPHI  HCIIOIH30BAHUS
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KOMILJIEKCHBIX YHCEN; OIEpUpOBaTh MOHATUAMU: MaTpuua 2x2 u 3x3,
OTPEIENINTENDb MAaTPULIbl, TEOMETPUUECKUM CMBICI ONPEAEIUTENS

YMenue OIICpHUpoOBaTh IMOHATHAMU: PpPaAIUOHAILHBIC, HWPPALUOHAJIBHBIC,
MoKa3aTeNbHbIE, CTENEeHHbIC, JOTrapu(pMHUUYECKHe, TPUTOHOMETPUUYECKHE
YpaBHCHHA U HCPABCHCTBA, UX CUCTCMbI; YMCHHUC OIICPUPOBATH INOHATUAMMU:
TOKJIECTBO, TOXJECTBEHHOE IpeoO0pa3oBaHME, YypaBHEHHE, HEPABEHCTBO,
CUCTEMa YPaBHEHHI U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHUI, HEPABEHCTB
" CUCTCM,; YMCHHUC PCIIATh YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI C ITIOMOIIBIO
Pa3IMIHBIX HpI/IéMOB; pcuiath YpaBHCHHSA, HCPABCHCTBA M CHCTCMbI C
napamMeTpoM; IMPUMCHATE YPABHCHHA, HCPABCHCTBA, HX CHUCTECMbI I
pelICcHrA MaTECMAaTUYCCKUX 3a/lad U 3aaa4 U3 pa3IndHbIX oOiacTen HAaYKH "
pEeabHOM )KU3HU

YMenue onepupoBaThb MOHATHSAMH: (PyHKIUS, YETHOCTh (YHKIIHH,
MEPUOJUYHOCTh (QYHKIMHM, OrPaHUYEHHOCTh (QYHKIHMH, MOHOTOHHOCTH
¢GyHKIMM, 3KcTpeMyM (YHKIUH, HauOoJiplllee M HaUMEHbLIEe 3HauYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HerpepbiBHAs (YHKIMS, aCUMITOTHI Tpaduka
(GbyHKIMM, TepBas M BTOpas MpOU3BOJHAS (YHKIUHU, T€OMETPUUYECKUH U
¢bu3znueckuif  CMBICI  MPOU3BOJAHOM, TepBooOpa3Hasi, ONpeAeNEéHHBIN
UHTErpaia; yMEHHE HaXOJWTh AacCUMITOTHl rpapuka (QYHKIHHU; yMEHUeE
BBIYHCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BEIACHUSI, YACTHOTO M KOMIIO3HUIINU
(hyHKIIMA, HAXOIUTh YpaBHEHHUE KacaTelbHOU K TpaduKy (QyHKIIMHU; yMEHUE
HaXOJUTh INPOU3BOJAHBIE AIEMEHTAPHBIX (DYHKIMI; yMEHUE HCIOJIb30BATh
MIPOU3BOJHYIO Ui HcCleNOoBaHUA (QYHKUUH, HAaXOAWTh HAUOOJIBIINE H
HauMEHbIIME 3HadeHus (YHKUUH; CTPOUTh TIpadUKU MHOTOUIEHOB C
UCIOJb30BAHMEM  ammapara MaTeMAaTH4YEeCKOTO  aHajiu3a; IpPUMEHSTh
IIPOU3BOHYIO AJISl HAX0KICHHS HAMTY4ILero pelieH s B IPUKIaIHbIX, B TOM
YycIe COLUAIBbHO-D)KOHOMMUYECKMX U (M3MYECKMX 3aJayaxX; HaxoAWUThb
IIoIAaAu U 00BEMBI (UIYp C MOMOLIBIO MHTErpaia; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOT0 MOJEIUPOBaHUA C HOMOLIbI0 AupdepeHnnanbHbIX
ypaBHEHUH

YMeHue ornepupoBaTh MOHATHIMH: Tpaduk GyHKIMU, oOpaTHas (QyHKIUS,
KOMIO3UIUS  (YHKIUE, JUHeHHas (yHKIUs, KBajgpaTHuHas QyHKIUS,
panuoHanbHass (QYHKIMS, CTeleHHas (YHKIUs, TPUTOHOMETPUYCCKHE
(GyHKIMU, OOpaTHbIC TPUTOHOMETpUYECKHE (YHKIUM, MOKa3aTelbHAS W
ngorapupmuueckas (QyHKIMH, yMEHHE CTPOHMTh TpadUKU H3YyYCHHBIX
(yHKIMH, BBIMOJIHATH Mpeodpa3zoBanus rpadukoB (QyHKIUN, UCIOIB30BAThH
rpaduky A7 U3ydeHUs MPOIIECCOB U 3aBUCUMOCTEH, MPU PElIeHUH 3a7a4 U3
IpYTUX Y4eOHBIX TPEIMETOBH 3aJad W3 pealbHON KU3HU; BBIPAXKaTh
(dhopMynaMu 3aBUCHUMOCTH MEXAY BEIMYMHAMH; HUCIIOJIb30BaTh CBOMCTBA U
rpaduky  GyHKUMIA IS pelIeHHs] ypaBHEHUH, HEPaBeHCTB U 3aJ1ad ¢
napaMeTpamu; Hu300paxaTh Ha KOOPAWHATHOW TIUIOCKOCTH MHOYECTBa
pelIeHnii ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YmMmenue peuiaTb TEKCTOBBIC 3aJladyl pPAa3HLBIX THUIIOB (B TOM 4YHUCJIIC Ha
MIPOLCHTHI, A0JIU U YaCTHU, Ha IBUIKCHUC, pa60Ty, CTOUMOCTD TOBApPOB U YCJIYT,
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HQJIOTH, 337a4ydl H3 OOJACTH YIpaBJICHUS JIMYHBIMH M CEMEHHBIMH
(uHaHCAMM); COCTABJIATH BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA U HX
CUCTEMBI II0 YCJIOBHMIO 3aJaud, HCCICNOBaTh IIOJyYCHHOE PEUICHHE H
OLIEHMBATh IPABIONOAOOHOCTh PE3yJIbTATOB; YMEHHE MOJEIUPOBATH
peanbHblE CHUTyallud Ha $3bIKE MATEMaTUKU; COCTAaBJIATb BBIPAKCHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHIO 3aJa4M, MCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJEIM C  MHCIOJb30BAaHMEM  amnmapara  anredpsl,
MHTEPIPETUPOBATH MTOITYYCHHBIM pe3yIbTaT

YMeHue omnepupoBaTh IMOHATHUSMHU: CpPEAHEE apuPMETHUECKOe, MeIuaHa,
HanOoJibllIee ¥ HAWMEHBINIEE 3HAYCHUS, pa3Max, JUCIEPCHUs, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE WH3BJIEKaTh, WHTEPIPETUPOBATH
nHpOpMaIIHIO, TIPEACTABICHHYI0O B TaOJMIaX, HAa JUarpaMmax, rpadukax,
OTPAKAIOIIYI0 CBOWCTBA pEaJbHBIX MPOLIECCOB W SIBIICHUMU; TMPEACTABIATH
WHPOpMAIIUIO € TIOMONIBIO TaONUIl W  JUarpaMM; HCCIEAO0BaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHCJI€ C MPUMEHEHHWEM TrpaduIecKux
METOJIOB W AJICKTPOHHBIX CPEJNICTB; TpadUyuecKu HCCIEI0BATh COBMECTHBIC
HaOIOZCHUS C TIOMOIIBIO AHarpaMM PacCeHBaHUS U TUHEHHOUN perpeccuu

YMeHue onepupoBaTh NOHIATUAMU: CIY4alHbBIN OMBIT U ClTy4ailHOe cOOBITHE,
BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCISATH BEPOSITHOCTH C
HCIOJIb30BaHNEM I'paUUECKUX METOJ0B; MPUMEHITH (OPMYJIbI CIIOKEHUS U
YMHOKEHUSI BEpOSATHOCTEH, (QOpMYITy IOJHON BEpOSITHOCTH, (QOpMYITYy
bepuymnnu, komOuHaTopHbIe (aKThl B (HOPMYIIBI; OIICHHBATh BEPOSTHOCTH
peabHBIX COOBITHI; yMEHHE ONEepUpOBaTh MOHATUSIMM: CIydailHas
BEJIMYMHA, paclpeiesieHue BEepOSTHOCTEH, MaTeMaTH4YeCKoe OKHUIaHUeE,
JHCTIepCUsi M CTaHJApTHOE OTKJIOHEHHE CIIydyallHOW BEJWYUHBI, (YHKIHUU
pacmpeneneHuss U IUIOTHOCTH  PaBHOMEPHOTO, TIOKa3aTeNIbHOTO U
HOPMaJIbHOTO paclpe/ielieHH; yMEHUEe UCIO0JIb30BaTh CBOWCTBA U3YUYEHHBIX
pacnpeneneHuil A pelieHusl 3ajad; 3HaKOMCTBO C MMOHSATHSIMH: 3aKOH
OOJBIIMX YMCEN, METObl BEIOOPOYHBIX HCCIEAOBAHUN; YMEHUE MPUBOAUTH
OpUMephl MPOSBIEHUS 3aKOHA OOJIBIIMX 4YHCEd B TMPUPOIHBIX U
OOLIECTBEHHBIX SIBJICHUSAX; YMEHHE OINEpPUPOBaTh MOHATHUSMU: COUYETAHHE,
NEepeCcTaHOBKA, YHCIO COYETAHHM, YHCIO MEepPecTaHOBOK; OuHOM HbroTOHA;
YMEHHE MPUMEHATh KOMOMHATOPHBIE (PAKTHl U PACCYXKICHHS UIS PELICHUS
3a/la4; OLEHUBATh BEPOSTHOCTU peaJbHBIX COOBITHI; COCTaBISTH
BEPOSITHOCTHYIO MOJIETTb M HHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTat

YMeHue  omepupoBaTh  MOHATHSIMU:  TOYKA, HpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA YIJIa, IUIOCKUI yroJl, ABYTpaHHBIN
yroJl, TPEXTPAHHBIN YroJl, CKPELIMBAIOUINECS NPAMbIE, MApAJUIEIBHOCTD U
HNEepHEHIUKYISIPHOCTD MPSIMBIX M IJIOCKOCTEH, YroJl MEXAY MPSIMbBIMH, YroJl
MEXy NPSIMOH M IUIOCKOCTBIO, YroJl MEXKIY IJIOCKOCTSMHU, PACCTOSIHUE OT
TOYKHM JO IIJIOCKOCTH, PAcCTOSHUE MEKIY NPSIMBIMHU, PACCTOSHUE MEXIY
IUTOCKOCTSIMU; YMEHHUE UCTIOIB30BaTh MPHU PELICHUH 3a/1a4 U3yUEeHHBIE (haKThl
U TEOpeMbl IIJJAaHUMETPUHU; YMEHHE OILIEHUBaTh pa3Mepbl OOBEKTOB
OKPY)KAIOILIEr0 MHpa; CTPOUTHh MATEMATUYECKUE MOJEIHU C IOMOIIBIO
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TCOMETPHUICCKUX MOHATHH U BCJIMYMH, pCllaTb CBA3aHHBIC C HHUMHU
MMPAKTUYCCKUC 3aJa4r

10

YMeHue onepupoBaTh HOHATHAMH: IUIOMAAb (GUTypbl, 00BEM (UTYPHI,
MHOTOT'PaHHUK, MPAaBUIIbHBI MHOTOT'PAaHHHK, CEYEeHUE MHOTOTPaHHUKA, KYO,
napajiesienunes, npusMa, nupamuaa, (Gurypa u MOBEpXHOCTb BpaIllCHUS,
IWINHAP, KOHYC, map, cdepa, MIomanb cdepsl, MIOMAab HOBEPXHOCTU
NUpaMUIbl, TPU3MBIL, KOHYyCa, UWIMHIpPA, 00BEM Kyba, MPSIMOYTrOJIHHOTO
napaieNenurea, MMPaMuIbl, IPU3MBbL, IUJINHPA, KOHYCa, apa, pa3BEPTKa
NIOBEPXHOCTH, CEUYCHHMS KOHyca M NHWJIMHIpPA, MapajUlebHble OCH WU
OCHOBAHMIO, CEYCHHE IIapa, IUIOCKOCTb, Kacaromasics cgepbl, HUIMHIPA,
KOHyCa; YMEHHE CTPOUTh CEYEHHWE MHOTOTPaHHWKA, H300paxarb
MHOTOTPaHHUKH, (QUTYpPHl W MOBEPXHOCTH BpAIICHUS, MX CEUYCHHS, B TOM
9Hciie C MOMOIIBIO AIIEKTPOHHBIX CPEACTB; YMEHHE TPUMEHSTH CBOWCTBA
TeOMETPUIECKUX (UTYpP, CAMOCTOATENHBHO (POPMYIHPOBATH OMPEACICHUS
n3ydaembIX (QUTYp, BBIABHTAaTh THIIOTE3Bl O CBOMCTBaX M IpH3HAKax
TeOMETPUIECKUX (PHUTYp, OOOCHOBHIBATHHUJIM ONpPOBEPraTh WX, YMCHHE
MPOBOJIUTH KJIACCH(PHUKANNIO GUTYp TIO PA3IMIHBIM MPU3HAKAM, BBITIOJTHSITH
HE0O0XOAMMBIE JOTOTHUTEIHHBIE TOCTPOCHHSI

11

YMeHue  omnepupoBaTh  MOHATHSAMH: JBI)KEHHE B IPOCTPAHCTBE,
MapajuIeNIbHBIN MMePeHOC, CUMMETPHUS Ha IIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe TMOA00MS, TOAOOHBIE (UTYPBI; yYMEHHE
pacrio3HaBaTh paBHbIE M TOJNOOHBIE (DUTYpHI, B TOM 4HCJIE B IPHPO/IE,
HCKYCCTBE, apXUTEKTYpEe; MCIOJIB30BaTh T'€OMETPHUECKUE OTHOIICHUS TPH
pelIeHNH 3a/a4;, HAaXOJUTh T'E€OMETPUYECCKHE BEIHYUHBI (JJIMHA, Yrod,
JI0IIA b, 00BEM) TIPH PEIICHUH 3374 U3 JAPYTUX YYCOHBIX MPEAMETOB U U3
peabHOM JKU3HU; YMEHUE BBIYMCIATH TEOMETPUYECKUE BEITMYMHBI (IUTMHA,
yroJi, IUIOMAab, 00BEM, IIIONIATh TMOBEPXHOCTH), HCIOJB3Ys H3YyUYCHHbBIC
GopMynBI U METOJBI, B TOM YHCIE: IUIOMA[b TOBEPXHOCTH MHPAMHUIIBI,
NPU3MBI, KOHYCa, IWIHHIPA, TUIOIMab Chephl; 00bEM Ky0a, MPSIMOYTOJILHOTO
napajieNienuIe/a, MIpaMubl, TPU3MBbL, [WINHAPA, KOHYca, 1Iapa; YMEHUE
HAXOJIUTh OTHOIIIEHHE 0OBEMOB TIOI0OOHBIX PUTYD

12

YMeHue OIICpHUPOBATh IMOHATUAMU: HPAMOYTOJIbHAsA CUCTEMA KOOPAWHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOpPAWHATBI BECKTOP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPa Ha 4YHCIO, Pa3JIOKCHHUC BCKTOpa IIO 68.3I/ICY,
CKaJILIpHOC  MMPOM3BCACHUEC, BCKTOPHOC IPOU3ZBCACHUEC, YIroJl MCKAY
BCKTOpPaMH; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOd AJIA
peHICHUS TCOMCTPUICCKUX 3a/lad U 3aa4 APYyIrux y‘le6HLIX npeaAMETOB

13

YMeHue BbIOMpaTh MOAXOIAIIMNA METOJ Ui pelieHUs 3a7a4yM; TOHUMaHHe
3HaYMMOCTH MAaTeMaTUKH B U3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHUM; YMEHHUE pPAcCIO3HaBaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKUd B HMCKYCCTBE, YMEHHUE MPUBOIUTH NPUMEPBl MATEMATHYECKUX
OTKPBITUH POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAyKU
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYKCICHUS
1.1 | HarypaubHble u nensle yncia. [lpu3Haku 1e1MMOCTH LENbIX YUCeT
19 Paumonaneubie yncia. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOIIEHTHI, OECKOHEYHBIE
' MEPUOIMUYECKUE IPOOH
13 Apudmernueckuil KOopeHb HaTypaJbHOW creneHu. JlelicTBug c apupMeTHYeCKUMU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp c nenslM nokasareneMm. CTeNeHb ¢ pallMOHANbHBIM Moka3areneM. CBolicTBa
' CTeTeHH
15 CuHyc, KOCHHYC ¥ TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JleciTHuHBIC H HATYPATBbHBIE JIOTAPUPMBI
JleiictButenpHble yncia. ApudpMeTHYecKre onepaluu ¢ JeHCTBUTENbHBIMU YHCIIAMU.
1.7 | IlpuOnmkEHHbIE BBIYMCIIECHUS, MpaBUiIa OKPYTJIEHUS, MPUKUIKA U OIIEHKAa pe3yibTaTa
BBIYMCIIEHUHN
1.8 | IIpeoOpa3oBaHue BhIpaKEHUI
1.9 | KommuekcHsie yncna
2 VYpaBHEHHs 1 HEpaBEHCTBA
2.1 | lensie u 1poOHO-palIMOHATBHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomMeTpHYECKHE YpaBHECHUS
2.4 | TlokazaTenbHbIC U JOrapuhMUUECKUE YPaBHEHUS
2.5 | lemnsie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppanmoHaibHBIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JOrapupMUYECKUEe HEPABEHCTBA
2.8 | TpuroHoMmeTrpuveckue HepaBEeHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHus1, HEpaBEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 | Martpuia cucTeMbl JMHEHHBIX ypaBHEHUN. OnpeenuTeNlb MaTPHIIbI
3 OyHKIMH U TpadUKH
31 Oyukius, cnocoObl 3amanus QyHkuuu. I'paduk ¢ynkuuu. B3anmuo oOpatHble

¢ynkuuu. YérHele n Heu€THble PyHkuuu. Ilepuoanueckue GpyHKIMM
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Ob6nacte onpeneneHust 1 MHOXKecTBO 3HaueHui ¢pynkunu. Hymu ¢ynkiuu. [Tpomexyrkn

3.2 | 3HaKomocTosHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (QYHKIIMH. MaKCUMyMBbl I MUHUMYMBI
¢byakun. Hanbonbiee 1 HauMeHbIlee 3HaYeHUE (DYHKITUU Ha POMEKYTKE
33 CrenenHas yHKIHS C HATYpaJdbHBIM U IIENIbIM TOKaszareiaeMm. EE€ cBoiicTBau rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | Tpuronomerpuieckue QyHKIHH, UX CBOMCTBA U IpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcumMnToTsl rpadukoB ¢yHkiuii. CBoiicTBa (GYHKIUI, HEMPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEH
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana maTtemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. IlponszBoaHbie 3eMeHTapHbIX QYHKIUI
[IpumeHeHne MNpPOU3BOJHOW K UCCIENOBaHUIO (QYHKIUMH HAa MOHOTOHHOCTH U
4.2 | oskcrpemymbl. HaxoxieHne HanOONbIIEro W HaWMEHBIIEro 3HaueHWs (DyHKIUK Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoOXecTBa 1 JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammel Ditniepa — 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 IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHoOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAILICHUS
7.5 | KoopauHaThl U BEKTOPBI
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