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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueO6HOTO Kypca «BeposaTHOCTh 1 cTaTUCTHKA» 0a30BOTO YPOBHS
s oOydaromuxcs 10 —11  kmaccoB  pa3paborana Ha ocHoBe DepepanbHOTro
roCyIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHJapTa CpeaHero oOiero o0Opa3oBaHMs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MNPEABIBISEMBIX K MAaT€MAaTHYECKOMY
oOpa3oBaHHIO, M TpagulMii poccuiickoro oOpa3oBanus. Peanmuzanus mporpamMmbl
oOecrieunBaeT OBJAJCHUE KIIOUEBBIMH KOMIICTEHIIMSIMHU, COCTaBIISIOIIMMHU OCHOBY JJIs
CaMOpa3BUTHUA W  HENPEPHIBHOTO 00pa3oBaHMs, LEJIOCTHOCTh  OOUIEKYJIbTYPHOTO,
JMYHOCTHOTO U TIO3HABATEIHHOTO PAa3BUTHUS JUYHOCTH O0YHAIOITUXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

VYueOHbiit kypc «BeposiTHOCTP U CTaTUCTUKa» 0a30BOr0 YPOBHS  SIBIISCTCS
IPOJOJKEHUEM U Pa3BUTUEM OJJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOMU
mkoisel. Kypc mnpennazHauen st (opMuUpOBaHHA Yy OOYy4YarOIIUXCS CTAaTUCTUYECKOU
KYJBTYpbl U IIOHUMaHUs POJIM TEOPUM BEPOSTHOCTEN KaK MAaTEMaTUYECKOTO MHCTPYMEHTA
JUISL U3YYEHHsI CIIy4allHbIX COOBITHI, BeJIWYUMH M mpoueccoB. llpu wu3yueHum kypca
o0oraiarmTcsl MPEeACTABICHUS y4YalllMXCsl O METOJAX HCCIEAOBaHUS W3MEHYMBOIO MHpA,
pa3BHUBaeTCAd MOHMMAaHHE 3HAYMMOCTH U OOLIHOCTH MAaTEMaTHYECKUX METOJOB IO3HAaHUS
KAaK HEOTBEMJIEMO YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CopnepkaHre Kypca HalpaBlI€HO Ha 3aKpEIUICHHE 3HAHWM, IIOJIYYEHHBIX IpU
W3YYEHHH Kypca OCHOBHOW INKOJbI M Ha PAa3BUTHE MPEICTABICHUNA O CIy4alHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXKIYy HUMH Ha BAaXKHBIX IPUMEPAX, CIOKETBI KOTOPBIX
IIOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUM € yKazaHHBIMHU LIEJIIMU B CTPYKTYype yueOHOro Kypca «BeposTHOCTb
U CTAaTUCTUKA» CpPEIHEW IIKOJIbI Ha 0a30BOM YpPOBHE BBIJEJIEHBI CIEAYIOIIUE OCHOBHBIE
conepxatenbHble JIMHUU: «CiyyaiiHble COOBITUSL U BEPOSITHOCTY, «CiydaliHble BEIMYUHBI
Y 3aKOH OOJIBILIUX YHUCEI.

Baxxnyio 4dacTh Kypca 3aHUMaeT H3yuY€HUE T'€OMETPUYECKOTO U OMHOMHUAIBHOIO
pacrpeneneHuid U 3HaKOMCTBO C MX HENPEPBIBHBIMU AHAJIOTAMH — IIOKA3aTEJIbHBIM U
HOPMAaJIbHBIM PacIpeAcICHUSIMH.

Copnepxxanue nuHun «CiydailHble COOBITHS M BEPOSITHOCTU» CIIYKUT OCHOBOM st
(dbopMupOBaHUsA TPEACTABICHUNH O paclpeiesieHUd BEpPOSITHOCTEH MeXIy 3HaYeHUSIMU
CIIy4aliHbIX BEJIMYMH, a TaKXe 3Ta JIMHUA HeoOXoauma Kak 0a3za Al M3ydyeHUs 3aKOHa
OonbIIMX YKcen — (PyHIaMEHTaJIbHOIO 3aKOHA, JAECWCTBYIOIIET0 B MPUPOJE U OOIIECTBE U
MMEIOILIETO MaTeMaTUYEeCKyto popmManuzannio. Cam 3aK0H OOJBIIMX YHUCEN MPEAJIaraeTcs B



O3HAKOMHUTEIHbHOW ¢GopMEe ¢ MHUHUMAIBHBIM  HCIOJH30BAHUEM MAaTEMATHUYECKOTO
dbopmanuzma.

Tembl, CBsI3aHHBIE C HENMPEPHIBHBIMU CIY9alWHBIMA BEITUYMHAMH, AKIICHTHUPYIOT
BHUMAHHE IITKOJHPHUKOB HA ONMHWCAHWM W W3YYCHHUHM CIyYalHBIX SBJICHHA C TIOMOIIBIO
HempepbiBHBIX  (pyHKIMil. OCHOBHOE BHUMAaHHME YAENAETCS I[OKa3aTeJbHOMY H
HOPMaJIBHOMY pacCHpeeICHUsAM, TIPH 3TOM MPEANOIAraeTCsl 03HAKOMHUTEIHFHOE HU3YUCHHE
MaTepuaia 0e3 JoKa3aTeNbCTB MIPUMEHIEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha m3yuenue kypca «BeposiITHOCTh M CTaTUCTHKA» Ha 6a30BOM YpOBHE OTBOAUTCS | 9ac B
HEJISNI0 B TEUEHHE KaXK/10T0 rojila 00y4eHusi, Bcero 68 yueOHbIX YacoB.



COAEPXKXAHUE YYEBHOTI O KYPCA
10 KITACC

[IpencraBiaeHne JaHHBIX C MOMOIIbIO TabmuIl u guarpamm. CpeaHee apupMeTHIECKOE,
MeJuaHa, HauOoJblllee M HAUMEHbIIEE 3HAYECHMs, pa3Mmax, AUCHEPCHs M CTaHIApPTHOE
OTKJIOHEHHE YUCJIOBBIX HA0OPOB.

CryyaiiHble SKCIEPUMEHTHI (OIBITHI) U CIy4alHbIE COOBITUSA. DJIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposATHOCTH CitydailHOrO cOOBITHS. BIM30CTh YacTOTHI M BEPOSITHOCTU COOBITHIA.
CrayyailHble ONBITBI C PABHOBO3MOXHBIMU 3JIEMEHTApHBIMU COOBITUSIMU. BeposTtHocTH
COOBITHI B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU.

Onepanuu HaJ COOBITHSMU: MepeceueHue, 00beTMHEHHE, TPOTUBOIIOIOKHBIE COOBITHS.
Jwnarpammel Oiiepa. @opmyJia CI0KEHUS BEPOATHOCTEMN.

VYcioBHasE ~ BEPOSITHOCTb.  YMHOXEHHE  BEpOATHOCTEH.  JlepeBo  ciayd4alHOro
skcniepuMmenTa. dopmyna nonHoi BeposTHocTH. HezaBucuMblie cOOBITHS.

Komb6unaropnoe npasuio ymHoxeHnus. [lepectanoBku u pakropuain. Hucio coueTaHui.
Tpeyronpuuk [lackans. ®opmyia 6unoma HeroToHa.

buHapHbIil ciydailHBI ONBIT (MCIBITAaHUE), ycnex U Heynada. He3aBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCMBITAHUM 10 mepBoro ycrnexa. Cepusi HE3aBHCHMBIX
WCIIBITaHUN bepryIun.

Cnyuaiinass BennuunHa. Pacnpenenenue BepodTHocTed. Jlmarpamma pacnpenesicHus.
[Tpumeps! pacnpeneneHuii, B TOM 4ncCie, FEOMETPUUECKOe U OUHOMUATIBHOE.

11 KVIACC

UucioBble XapaKTEPUCTHKM CIy4YalHBIX BEJIMYMH: MaTEMaTH4YECKOE OYKUIAHUE,
OUCIIEpCHsT W CTaHAApPTHOE OTKJIOHeHWe. [IpuMepbl INpUMEHEHHs MaTeMaTu4ecKoro
O’KHMJIaHWs, B TOM 4YMCJIE B 3aJa4axX M3 MOBCEJIHEBHOM XW3HHU. MaTeMaTH4YEeCKOE 0XXHUIAHHE
OMHaApHOU clydyallHOW BeNMMYMHBI. MaTeMaTH4ecKkoe 0XKUIAHUE CYMMBI CIIy4ailHbIX BEJIHYMH.
Marematuyeckoe OXUAAHUE W JAUCHEPCHS T[EOMETPUYECKOr0o U OMHOMHAJIBHOIO
pacupeaeacHuil.

3aKoH OOJILIIMX YKCEIl U €r0 poJib B HayKe, Mpupoie 1 oliecTse. BeiOOpoUuHBI MeTOT
VCCIICIOBAHUM.

[Ipumepsl HENPEPBIBHBIX CIIy4YailHbIX BEIWYMH. [IOHATHE O UIIOTHOCTH pacnpeneeHusl.
3ajmauu, OpUBOASIIME K HOPMajdbHOMY pacnpeneneHuro. lloHsTne o HOpMalabHOM
pacrpenencHuu.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3ynbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTo mnpeamera «MareMaTukay
XapaKTEepU3yIOTCS:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKOM MO3UIMKU OOYy4YaloOIIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUHCKOTO OOIIECTBA, MPE/ICTABIEHUEM O MaTEeMAaTHUYECKIUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH, MPOIEAyp TPaKIAHCKOTO OOIIEeCTBa
(BBIOOpBI, OMPOCHl W TIP.), YMEHUEM B3aUMOJICHCTBOBATh C COLMAIbHBIMU HWHCTUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON IPaKJAHCKOW MACHTHYHOCTH, YBAXKEHHUS K MPOILIIOMY
W HACTOSIIIEMY POCCUHMCKOM MATEMATHKH, LEHHOCTHBIM OTHOLICHHUEM K JOCTHXKEHUAM
POCCHICKMX MAaTEMATHUKOB U POCCHMCKOM MAaTEMAaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO ATHUX
JTOCTW)KEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUEM JyXOBHBIX IIEHHOCTEH pPOCCHUHCKOrO0 Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOIr0 MOBEACHUS, CBI3aHHOTO C MMPAKTUYECKUM ITPUMEHEHUEM
JNOCTHKEHUN HAYKU U JEATEIIBHOCTBIO YUYEHOI'O; OCO3HAHUEM JIMYHOTO BKJIAJa B IIOCTPOCHHUE
YCTOMYHMBOTO Oy ayIIIEro.

JcTeTH4YecKoe BOCIIMTaHue:

ACTETUYECKUM  OTHOILICHWEM K MHUPY, BKIKOYas OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIICHUW, pPACCYXKACHUI; BOCIPUUMYUBOCTBIO K
MaTeMaTUYECKUM acCIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTEMaTUUYECKHWE 3HaHMUS B HMHTEpecax
3I0pOBOr0 U Oe30macHoro o0pasa >KM3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 30pPOBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, peryyispHas puznueckas
aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, TP 3aHATUAX CIIOPTHUBHO-03/I0POBUTEIHHOM
JNEATEIBbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LEHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3IU4YHBbIM
chepam npodeccrHoHaTBLHON NEeITeTbHOCTH, CBA3aHHBIM C MaTEMAaTUKOW U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mNpodeccuu U Peaii30BHIBATH
COOCTBEHHBIC >KM3HEHHBIC IUJIaHBI; TOTOBHOCTHIO W CIOCOOHOCTBIO K MaTEMaTHYECKOMY



00pa30BaHMUIO U CaMOOOPA30BAHMIO HA MPOTSHKCHUM BCEH YKW3HH, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYSCKHUX 33J1a4 MaTEMaTHICCKON HapaBJICHHOCTH.

IK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO HKOJOTHYECKON KYyJIbTYpbhl, MOHAUMAHHEM BIHMSIHHUS COIUAILHO-
SKOHOMHYECKHX IIPOIIECCOB HAa COCTOSHUE IMPUPOJHON M COIMAIBHOW Cpeibl, OCO3HAHHUEM
II00AJBHOTO  XapaKTepa OSKOJOTMYSCKHX TIPOOJIeM; OpHCHTAIlMeli Ha  IMPUMCHCHHE
MaTeMaTUYeCKUX 3HAHWW ISl PEIICHHS 3a71a9 B 00JIACTH OKPYKAIOIIEH CpeIbl, TUTAaHUPOBAHUS
MTOCTYIIKOB M OIEHKH MX BO3MOYKHBIX MTOCJIEICTBHM JIJIs1 OKPYKAIOMIEH CPEJIbI.

IleHHOCTH HAYYHOT'O IO3HAHMS:

c(hOPMHPOBAHHOCTBIO MHMPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, IOHUMAaHUEM MaTeMaTHYECKOW HayKH KaK chepsl
YEIIOBEUECKON ESITEIbHOCTH, ATAINIOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIST Pa3BUTHUS [TUBUIN3AIINN;
OBJIAJICHUEM S3BIKOM MAaTEMAaTHKH W MAaTEMaTHYECKOH KyIbTYpOH KaK CPEJACTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIATh TNPOCKTHYIO W HCCIEI0BATEIbCKYIO JEATECIBHOCTD
WHJUBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHBIe  pe3yibTaThl  OCBOCHHS  IPOrpaMMbl  Y4eOHOro  IpeaMera
«MareMaTHKa»  XapaKTepHU3YIOTCS OBJIQJCHHEM YHHBEPCAIbHBIMA  HO3HAGAMEIbHbBIMU
O0eluCmeUsIMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHbLIMU — OCLUCMEUIMU,  YHUBEPCATbHbIMU
peyNsImuUHbIMU OetiCMEUIMUL.

1) Vhueepcanvnvie nosnasamenvuble oeticmeus, obecnewusaiom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00VUAIowUxXcs (0C80eHUe Memo008 NO3HAHUS OKPYHCAIOULe20 MUpa,
npuMeHeHue J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jjornvyeckue 1eMcTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKA MAaTEMAaTHUYECKHX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy MOHATHAMH, (OPMYIHUPOBATH OINPEACICHHUS IOHSATHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(DUKALIMN, OCHOBAHMS JUIs 0000IECHUS
Y CPaBHCHUS, KPUTCPUH MPOBOIMMOI0 aHAIN3a;

e BOCIPUHUMATBH, (POPMYIHUPOBATH U MPEOOPA30OBLIBATh CYXKJICHHUS: YTBEPIUTCIbHBIC U
OTpHULIATEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIC,

e BBIABJISATH MATEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M POTUBOPEUns B (haKTax,
JTAHHBIX, HAOIIOACHHUAX W YTBEPXKICHMSX; MpeisiaraTh KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

e JICJIaTh BBIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUI 110 aHAJIOTUU;



e TIPOBOAWTH CAMOCTOSTEIHLHO JOKA3aTeIbCTBA MATEMAaTHICCKUX YTBEPKICHUH (TIPsIMbIE
U OT TMPOTHBHOTO), BBICTpAaMBaTh AapTyMEHTAlMI0, MPHUBOJUTH MPUMEPHl H
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXK/ICHUS U BHIBOJIBI;

e BBIOMpaTh cHoco0® pemieHus y4eOHOHM 3amaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelIeHus1, BEIOUpaTh HanOoJIee TOIXOAIINA ¢ YIETOM CaMOCTOSITEIIFHO BBIJICIICHHBIX
KPUTEPHUER).

Bba3oBble uccienoBareibckme JeiCTBUS:

e HCIOJIB30BaThb  BONPOCHI ~ KaK  HMCCIEAOBATEIbCKUNA  MHCTPYMEHT  IO3HAHUS;
(GopMyTupOBaTH BOIMPOCHI, (GPUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE M JaHHoe, (OpMHUPOBATh THUIIOTE3y, ApPTyMEHTHPOBATH CBOIO TIO3UIIHIO,
MHEHHE;

e TPOBOAHWTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCICIOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OO0BEKTa, SIBICHHSA, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

e CaMOCTOSITEIBHO  (OPMYIHPOBAaTh O0O0OIIEHHWS ¥  BBIBOABI IO  pe3yibTaTam
OpOBEAEHHOIO HAOIIOACHUSI, UCCIIEAOBAHUSA, OLEHUBATh TOCTOBEPHOCTh MOITYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O0O00IICHUH;

e TPOTHO3HPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEIANOI0KEHUS
0 €r0 pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundpopmanueii:

e BBIBILITH ACHUIIUTH MHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX /I OTBETa HA BOMIPOC U
TUTSA PEIICHUs 3a1auH;

e BBIOMpaTh WHPOPMAIMIO U3 MCTOYHHUKOB pPA3IMYHBIX THUIIOB, AaHAJTU3WPOBATH,
CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAILIUIO PA3TUYHBIX BHIOB U (HOpM
IIPE/ICTaBIICHNS;

e CTPYKTypUpOBaTh HMH(POpPMAIMIO, NPEACTaBIATH €€ B pa3iduuHbiX (opmax,
WJUTIOCTPUPOBATH IpapUuecKu;

e OIEHMBATh HAAEKHOCTh HHPOPMAIMH TIO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBIE OCUCMEUsl, 0Decneuusarom chopmupo8aHHoCnb

COYUANLHBIX HABBLIKOE 00YYAIOUWUXCH.

Oo0wenue:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSMH M LEISIMU
OOIlIEeHusT; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y PEUICHHS 3aad, KOMMEHTHPOBATh
IIOJIy4YE€HHBIN pe3yJIbTaT;

e B X0/I€ OOCYXKICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY 0OCYXIaeMOi TeMBbI, MPOOIEMBI,
perraemMoit 3a1a4u, BEICKa3bIBaTh UJICH, HAIIEJICHHBIE HA TMIOMCK PEIICHUS; COTIOCTABIISATh



CBOM CYXKJICHUS C CYKJACHUSIMU APYTHX YYACTHUKOB AUAOra, OOHapyUBaTh pa3inyue
U CXOJCTBO TO3UIMH; B KOPPEKTHOH ¢opme (GopMylIupoBaTh pa3zHOTIACUS, CBOU
BO3PAKCHUS;

MPEJCTABIATh PE3YIbTAThl PEIICHUS 3aJ]a4H, SKCIEPUMEHTA, UCCIICIOBaHUS, MPOEKTA;
CaMOCTOSTENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C YYETOM 3ajJaud Mpe3eHTalud U
0COOEHHOCTEH ayTUuTOPHUHU.

CoTpyaHuvecTBO:

3)

MMOHUMATh M HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAUBUIYAJIBHOH padOTHI
IpU pEIIeHWH Y4YeOHBIX 3a/Jay; MPUHUMATH IIeJIb COBMECTHOM JEATEIbHOCTH,
IUIAaHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, paclpeneisTb BUAbl padoT,
JIOTOBapuBaThCs, OOCYXKIaTh MpoLECC M pe3ynbTar paboThl; 00001IaTh MHEHUs
HECKOJIBKUX JIFOJICH;
Y4acTBOBaTh B TPYNIOBBIX opMax padboThl (00Cyk1eHHs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBD» U UHBIE); BBIMOIHITH CBOIO YacTh paOdOThl U KOOPAMHUPOBATH CBOU JAEHCTBHUS
C JPYTMMHU YJ€HaMH KOMaH/bl; OLEHUBATh KAYECTBO CBOETO BKJIa/Ja B OOIIUNA MPOTYKT
O KpUTEPUAM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pecynamugnvie Oeticmeus, obecneuusaiom — Qopmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusamnus:

COCTaBJIAITh IUIaH, AJNTOPUTM pEIICHUs 3aJadyM, BbIOMpaTh CHOCOO pelIeHUs ¢ y4éToM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH
BApUAHTHI pEHIEHUH C YYETOM HOBOW MH(OpMaIUu.

CaMOKOHTPOJIBb:

BJIQJICTh HAaBbIKAMU T[IO3HABATEIbHOM pe(diieKCMM Kak OCO3HaHUSI COBEPIIAEMbBIX
JEUCTBUA W MBICIHUTEIBHBIX TMPOIECCOB, WX pPe3yJbTaTOB; BIAJETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJS NpoLecca W pe3yJbTara PEHIEHUsS MaTeMaTH4YECKOU
3a/1a4y;

IPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PELICHUM 3a]1a4d, BHOCUTH
KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, TAHHBIX, HAWJEHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa 1EIW U YCJIOBUSIM, OOBACHATH NPUYHUHBI
JTOCTUKEHUS WU HEAOCTIXKEHUS PE3yJbTaTOB JCSITEIbHOCTH, HaXOJUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC



Yurate U CTPOUTH TAOJIULBI U JUArPAMMBI.

OnepupoBarh MNOHATHSMM: CpelHee apudmernyeckoe, MeAMaHa, HauOoJbLIEe,
HavMEHbIIIEe 3HAYECHNE, Pa3Max MacCHUBa YUCIIOBBIX JIaHHBIX.

OnepupoBarh MOHATUAMM: CIYHYalHBIA SKCIEPUMEHT (OMBIT) M CIIy4ailHOE COOBITHE,
AJIEMEHTapPHOE COOBITUE (RJIEMEHTAPHBIN UCXOJ]) CIIy4allHOTO OIBITA; HAXOJIUTh BEPOSITHOCTH B
OIBITaxX ¢ PaBHOBO3MOYXXHBIMU CIy4ailHIMU COOBITHSIMH, HAXOJUTh U CPAaBHUBATh BEPOSTHOCTU
COOBITUI B U3YYECHHBIX CITyYalHBIX SKCIIEPUMEHTAX.

Haxomuts 1 GpopmynupoBath cOOBITHS: MepeceueHne U 00beAMHEHNE TaHHBIX COOBITHIA,
COOBITHE, TPOTHBOIOIOKHOE JAHHOMY COOBITHIO; TOJB30BaThCS AMArpaMMaMH Diiepa U
(bopMyJI0# CII0KEHUSI BEPOATHOCTEN MIPU PEIICHUN 3a/1au.

OnepupoBaTh MOHATUSIMHU: YCIIOBHAsi BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS; HAXOIUTh
BEPOSITHOCTH C MTOMOILBIO MPABUIIA YMHOKEHHSI, C IOMOIIbIO A€PEBa CIy4ailHOTO OMBITA.

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

OnepupoBaTh NOHATHAMU: HCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUS, CEPUS HCIIBITAaHUH,
yclex U HeyAauya; HaXOJUTh BEPOSITHOCTU COOBITHIl B CEpUM HE3aBUCHUMBIX HCIBITAHUH 10
NEPBOTO yCIeXa; HaXOAUTb BEPOSITHOCTH COOBITUI B cepuu UcTbITaHU bepHyiu.

OnepupoBaTh TOHATUSMHU: CiIy4ailHas BEJIMYMHA, PACIPEACICHHE BEPOSITHOCTEH,
auarpamMma pacipeesIeHus.

11 KUIACC

CpaBHUBAaTh BEPOSITHOCTH 3HAYEHUW CIYyYaWHOW BEJIIMYMHBI MO PACHPEACICHUIO WIIU C
MTOMOUIBIO IUArPAMM.

OnepupoBaTh TMOHATUEM MaTEMAaTUYECKOTO OXWJAHUS; MPUBOAUTH TPUMEPHI, Kak
MIPUMEHSIETCS MaTEeMaTUYeCKOE OXKUJIaHWE CIIy4yalHOW BEJMYMHBI HAXOIUTh MaTEeMaTU4YeCKOE
0’KHMJIaHUE IO TAHHOMY PacCIpeIeTICHUIO.

NmeThb npeacTaBiIeHUE O 3aKOHE OOJBIIINX YHCEIL.

NmeTs mpeacTaBieHre 0 HOPMaJIbLHOM pacipeieICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoububie = IIpakTuyeckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
1 [IpencraBienue naHHBIX U 4 bubnmnorexka HOK
OonucareyibHask CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
CrnyualiHble ONBITHI U CIIy4yaliHbIE
COOBITHS, OTIBITHI C bubmmoteka [IOK
2 3 1
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/e0b7b0f1
HCXO0JIaMU
3 Onepanuu Haj COOBITUSMU, 3 bu6mmoreka [IOK
CJI0’KEHUE BEPOATHOCTEN https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSATHOCTB, IEPEBO
4 CIIy4aifHOTO OTbITa, (hOpMYIIa MOIHOM 6 bubnmnoreka [JOK
BEPOSATHOCTH U HE3aBUCHUMOCTh https://m.edsoo.ru/e0b7b0f1
COOBITHI
but6mmoreka [IOK
5 Oneme oMOHHaTO 4
FICMEHTET KOMDHHATOpHIH https://m.edsoo.ru/e0b7b0f1
5 Cepun nocienoBaTeNIbHbBIX 3 1 bu6muoreka [JOK
WCTIBITAHUI https://m.edsoo.ru/e0b7b0f1
7 CrnyualiHble BETMYHHBI U 6 bu6muoreka [JOK
pacrpeneneHus https://m.edsoo.ru/e0b7b0f1
8 O06o01IeHrne U cucTeMaTH3aIus 5 5 bubmuorexa [{OK
3HaHUU https://m.edsoo.ru/e0b7b0f1



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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Marematuueckoe 0XKHIaHUE CIIy4aitHOU 4 bubmmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
Hucniepcust u cTaHAapTHOE OTKJIIOHEHHE bubmmoreka [JOK
2 o . 4 1
CIy4yallHO! BEIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnuoreka [{OK
3 3aKoH GostbLmX HHcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHble cilydaliHble BETUYUHbI 9 bubnuorexa [IOK
(pactipeenenusi) https://m.edsoo.ru/5fbc5dcl
bubmmoteka IIOK
° Hopwmanerioe pacnpesenetiis 2 1 https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06001IeHUE U 19 5 bubnmorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBePSIEeMOro .
00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
pe3yjabTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.9 OnepupoBaTh NOHATUSAMHU: CpelHee apupMeTHUecKoe, MeauaHa, HauOoJbliee,
' HauMEHbIIIEE 3HAYCHHE, pa3MaxX MacCUBa YUCIIOBBIX ITaHHBIX
OmnepupoBath MOHATUSAMH: CITyJaHBIH SKCIEPUMEHT (OIBIT) U CIIydaifHOe COOBITHE,
6.3 JJIEeMEHTapHOE COOBITHE (SJIEMEHTApHBI HMCXOMA) CIYy4alHOTO ONBITA; HAXOAWUTH
' BEPOSATHOCTH B ONBITAX C PABHOBO3MOXHBIMU CIIy4alHBIMU COOBITUSMHU, HAXOAUTH
U CPaBHUBATh BEPOSITHOCTH COOBITUI B M3YUYEHHBIX CIIy4alHBIX HKCIIEPUMEHTAX
Haxomute u ¢dopmynupoBath COOBITHS: IEepecedeHue U OOBEIUHEHHE JTaHHBIX
6.4 COOBITHI, COOBITHE, TPOTUBOMOJIOKHOE [JAHHOMY COOBITHIO; TOJB30BATHCS
auarpaMmamu Diiepa u GopMyJIIoi CII0KEHUS BEPOSITHOCTEH MPH PEIICHUH 33124
OnepupoBaTb MOHATUSIMM: YCIOBHAasi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaxOJ/IUTh BEPOSTHOCTH C MOMOUIBIO IPAaBHJIAa YMHOXKEHHMs, C IOMOIIbIO JepeBa
CIIy4ailHOTO OMbITa
6.6 [TprMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TP PEIISHUH 3a/1a4
OnepupoBaTb MOHSATUSMHU: UCIBITAHUE, HE3aBUCHMbIE HCHBITAHUS, CEpPHUS
6.7 UCTBITAHUH, YCHeX U HeyAaya, HaxOJUTh BEPOATHOCTH COOBITHH B cepuu
' HE3aBHCHUMBIX HUCIBITAHUN J0 MEPBOro ycrexa, HaXOAUThb BEPOSITHOCTH COOBITHI B
cepuu UcnbITanui bepHymm
6.8 OnepupoBaTh NMOHATUSAMU: CllydaliHas BEJIMYMHA, PACIPEICIIEHUE BEPOSTHOCTEH,
' Juarpamma pacipeeseHus
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepPsieMOro

pe3yJabTara

o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHusi




Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHUBATh BEPOATHOCTH 3HAUCHUH CIIy4aifHOM BEIMYMHBI IO PACIPEICICHUIO UITN

> C TIOMOIIBIO TUarpaMm
OnepupoBaTh MOHATHEM MATEMAaTHYCCKOTO OXHJIAHUS, IPUBOIUTH PUMEPHI TOTO,
5.2 KaK TPUMEHSETCS MAaTeMaTU4YeCKOE OKHUJAHUE CIy4allHOW BEIWYHHBI, HAXOIWThH
MaTEeMaTHYECKOE OXKHIAHHUE 10 JAHHOMY paclpe/IeICHUIO
53 HNmeThb npeacTaBiaeHue o0 3aKOHE OOJIBITUX YHCET
5.4 Hmets npencraBieHrne 0 HOPMaIbHOM PACIPENCICHUN




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenre JaHHBIX ¢ MOMONIbIO Tabmuiy u  guarpamm. CpemHee
apudmernyeckoe, MeAMaHa, HAWOOINbIIEe W HAaWMEHBIIEe 3HAYCHUS, pa3Max,

AUCTICPCHUA U CTAHAAPTHOC OTKIIOHCHUC YU CIIOBBIX Ha60pOB

6.2

Cny4aifHble SKCIEPUMEHTBHI (ONBITHI) W CIIy4alHbIE COOBITHS. DJEeMEHTapHBIC
coObiTst (Ucxozpl). BeposTHOCTH ciydaiitHOro coOBbITHS. BIUM30CTh YacTOTHI W
BEpOATHOCTH COOBbITUN. CiydaliHbIe OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITusiMU.  BeposiTHOCTM ~ CcOOBITHIE B OMBITAX C  PAaBHOBO3MOXXHBIMHU

QJICMCHTAPHBIMHA COOBITUSIMU

6.3

Onepanui  HaJx COOBITUAMH: TIEpPECEUCHUE, OOBEAMHEHHE, MPOTHUBOIOJIOKHBIC

coObItus. uarpammsl Diinepa. opmyrna cIoKeHus: BEpOSATHOCTEH

6.4

YcnosHas BCPOATHOCTD. YMHOXEHHE BCPOHTHOCTCﬁ. Z[epeBo CHy‘I&ﬁHOFO

skcriepuMenTa. @opmysia nojHoM BeposTHOCTU. HezaBucumeblie cOOBITHS

6.5

KombOunaropunoe mnpaBuino yMmHoxkeHus. llepectaHoBku u ¢akropuan. Yuciao

couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa

6.6

bunapHblii ciny4aifHbI ONBIT (MCHBITAaHME), ycmex M Heyaada. HesaBucuMble
ucnelTanus. Cepusi HE3aBUCHUMBIX HCHBITAaHUH 10 mepBoro ycmexa. Cepus

HE3aBUCHMBIX HCITBITAHUN BepHy.TIJ'II/I

6.7

Crnyuaiinas BenuuMHa. Pacnipenenenue BeposTHOCTEN. JlnarpaMMa pacnpelneneHus.

[Ipumeps! pactipenenenuii, B TOM 4Kciie TEOMETPUUYECKOE U OMHOMUAIbHOE

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

5

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

YucnoBbie XapPaKTCPUCTUKHU CJ'Iy‘I&fIHLIX BCIIMYMH: MAaTEMaTH4YCCKOC OXHUJaHHC,
AUCTICPCUA U CTAaHAAPTHOC OTKIIOHCHHC. HpI/IMepBI MMPUMCHCHUA MATEMATHYCCKOT'O

OXXHJAaHus, B TOM YHCJIC B 3aJadax U3 HOBCCJIHGBHOI\/'I KH3HA. MaTeMaTHdecKoe




OXUJaHWe OMHAPHOW ClydailHOW BENWYMHBL. MaTeMaTHUeCKOe OKHUIAHUE CYMMBI
CIIy4alHbIX BEJIMYHMH. MaTeMaTnuecKoe OKuJaHue U JUCIIEPCUSI TEOMETPUUYECKOTO U

OMHOMHUAIBHOIO paclpeaeIeHui

3akoH OOJBIIMX YKCEN U €ro poJjib B HayKe, MpHUpojae U obuiecTBe. BoiOOpoUHbBIH

5.2

METOJI UCCIIENOBAHUI

[Ipumepbl  HENpEepBIBHBIX  CIy4yalHbIX BedW4YuH. [loHsATHE O MIOTHOCTH
53 pacripezenieHus. 3ajilauu, MPUBOIAIINE K HOPpMAIIbHOMY pacnpeneneHuto. [lonstue o

HOPMAaJIbHOM pacmpeieICHuU




IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHHUSI OCHOBHOI
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

Brnagenue Meromamu  0Ka3aTenbCTB, alrOpUTMaMU pEIICHUS 3aJad; yMEHHUE
dbopMynupoBaTh U ONEPUPOBATH TOHATUSMU: OINpEACNICHUEe, aKCHOMa, Teopema,
CIIEICTBUE, CBOWMCTBO, MpPHU3HAK, [0KA3aTEJbCTBO, PAaBHOCUJIbHBIE (OPMYIHPOBKY;
NPUMEHSTh UX; yMeHHe (HOpMYyIHpOBaTh OOPATHOE M MPOTHUBOIIOIOKHOE YTBEPKICHUE,
IPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMAaTUYECKOU
MHAYKIIUY; TPOBOAUTH JI0KA3aTEIbHbIE PACCYKICHUS IMPH PELIEHUH 3a/1ay, OLICHUBATh
JIOTUYECKYI0 MPABWIBHOCTb PAaCCY)XJIEHUN; YMEHUE ONEepUpoBaTh IMOHITHSIMMU:
MHOXECTBO, IOJAMHOKECTBO, OIEpAallMd HAJ MHOXXECTBAMH;, YMEHHE HCIO0JIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN amnmnapar Jyisi ONMCAHUs PEAJIbHBIX MTPOLIECCOB U SIBJICHUH U
OpU pelIeHWd 3a]a4, B TOM UHCIE U3 JPYrHMX YUeOHBIX TPEIMETOB; YMEHHE
OTepUpPOBaTh MOHATUSMU: Tpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha IIOCKOCTH;
YMEHHUE 33/1aBaTh U OIUCHIBATH Tpadbl pa3sNTUYHBIMU CIIOCOOAMH; MCIIOIB30BaTh Irpadbl
IIPU pELICHUH 3a]a4

YMeHue onepupoBaTh NOHITUSIMU: HATYPAJIbHOE YUCIIO, 1IEJI0€ YUCIIO, CTENEHb C LIEJIbIM
[I0Ka3aTeleM, KOpEHb HaTypalbHON CTENEHH, CTENEHb C pallMOHAIbHBIM IOKa3aTeleM,
CTETIeHb C JACHCTBUTEIHLHBIM MTOKa3aTeeM, Jorapum 4ncia, CHHYC, KOCHHYC M TaHT'€HC
IIPOM3BOJILHOIO YHCJIA, OCTATOK 10 MOAYJIIO, PALMOHAIBHOE YUCIIO, UPPALIOHAIBHOE
YKCII0, MHOYKECTBA HATYPaJIbHBIX, LEJbIX, PALMOHAIBHBIX, ACHCTBUTEIBHBIX UHUCE;
YMEHHUE HCIONb30BaTh MPU3HAKH JCTUMOCTH, HAMMEHBbIIWN OOIMil JenuTens Hu
HalMEeHblIIee oblee KpaTHOe, alropuT™M EBKIIMAa MpH pelieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU MTO3ULUOHHBIMU CUCTEMaMH CUHCJIEHHS; YMEHUE BBIIIOJIHATH BHIYACICHHUE
3HauU€HUH U IMpeoOpa3oBaHHsA BBIPAKEHUH €O CTENEHSIMH M Jiorapudmamu,
npeoOpa3oBaHus  JPOOHO-pAllMOHANBHBIX  BBIPAXKEHMH;  yMEHUE  ONEpUpOBATh
MOHATUSIMM: TIOCJIEI0BAaTENbHOCTh, apu(MeTHyecKass Mporpeccus, TIeoMeTpHUYecKast
nporpeccusi, 0ECKOHEUHO YOBbIBAIOIIas reOMeTpUYecKas MPOrpeccus; yMEHUe 3aJaBaThb
MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OopMys; yMeHHe
OIEpUPOBATh MOHATHUAMU: KOMIUJIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJdb M apryMeHT KOMIUIEKCHOTO 4Yucia, (opMma 3alucd KOMIUIEKCHBIX YHCEIN
(reomeTpuyeckas, TPUTOHOMETpUYEcKas M airedpanueckas); yMETb IPOU3BOIMUTH
apudMeTHUecKue JeMCTBUS C KOMIUIEKCHBIMH YHUCIAMH; MPHUBOIAUTH MPUMEPHI
WCITOJIb30BAaHNsl KOMIUIEKCHBIX YHCENl; ONEPHUpPOBATh MOHATHAMM: MaTpuma 2x2 u 3x3,
OTIpeAeNUTENb MaTPUIIbl, TEOMETPHUUECKHUI CMBICIT OTIpEAETUTENS

YMmenune OINCpHUPOBATH NOHATUAMHA: PAllUOHAIBHBIC, HPPATHUOHAIIBHBIC, ITOKAa3aTCIbHBIC,




CTETICHHBIE, JOorapu(MUUYECKUEe, TPUTOHOMETPUUECKUE YPABHCHHSI U HEPABEHCTBA, MX
CHCTEMBl; yYMEHHE  ONEPUPOBATh  IOHATUSAMH:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHME, HEPAaBEHCTBO, CHCTEMa YypaBHEHUH U HEPABEHCTB,
PaBHOCWJIBHOCTh YpPaBHEHMI, HEPAaBEHCTB U CHUCTEM; YMEHHUE pellaTb YpPaBHEHHS,
HEpPaBEHCTBA M CHUCTEMbl C IIOMOIIBIO PA3NIMYHBIX NPUEMOB; pelIaTh YpPaBHEHMS,
HEPaBEHCTBA M CHCTEMBI C IApaMETPOM; IPUMEHATh YPABHEHUsS, HEPABEHCTBA, HX
CUCTEMBI ISl PEIICHUs] MATEeMaTHICCKUX 3a7a9 M 3a/1a4 U3 Pa3InYHbIX 00JacTeld HayKu
Y pEaJbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (YHKUIUSA, YETHOCTh (DYHKIMH, MEPHOAUYHOCTD
(GyHKIMU, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIUH, IKCTPEMYM (YHKIIHH,
HanOoJpIllee W HAUMEHbLIee 3HAYeHWs (QYHKIUM Ha TNPOMEXKYTKE, HeNpepbhIBHAS
GYHKIMSA, acUMITOTH rpaduka (QyHKIUH, TepBas M BTOpas NPOM3BOAHAS (YHKIUH,
TEOMETPUYECKUI U (PU3UUECKUI CMBICT NMPOU3BOIHOM, MEPBOOOpa3Hasi, ONpeIeIEHHbIH
UHTErpajl; yMEHHE HaXOAWTh aCHMITOTHI rpaduka (YHKIUH;, YMEHHE BBIYHCIATH
NPOU3BOAHBIC CYMMBI, IPOU3BEJCHUS, YaCTHOTO W KOMIIO3UIMHU (YHKIUH, HAXOAUThH
ypaBHEHHE KacaTelbHOH K Tpapuky (QYHKIUH; YMEHHE HAXOAWTh IPOU3BOIHEIC
JJIEMEHTAPHBIX (DYHKIMHA; YMEHHE HCIIOJIB30BaTh IMPOWU3BOAHYIO MJISl HCCIEIOBAHUS
¢GyHKIMH, HAXOAWTh HAWMOONBIIME W HAUMEHbIIME 3HA4YeHUS (YHKIHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHMEM arapaTa MaTeMaTHYeCKOTO aHaju3a;
NPUMEHATH MPOU3BOAHYIO JJISI HAXOXKACHUS HAWIYYIIETrO pPEeIIeHUS B MPUKIAIHBIX, B
TOM YHCJIE COUUATBbHO-DKOHOMHYECKUX M (PU3NYECKUX 3ajadax; HaXOJUTh IUIOMIATN H
00bEMBI  (UTYyp C TOMOLIBIO HHTErpajia; MPHBOAUTH INPHUMEPHl MAaTEMaTH4eCKOTro
MOJZIETTMPOBAHHS C TOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUI

YMeHue onepupoBaTh MOHATUAMU: Irpaduk GyHKUUHU, oOpaTHas QyHKIHS, KOMIIO3ULMS
GbyHkuui, auHeWHas QYHKIMSA, KBagpaTH4Has (QYHKIUS, palMoHalbHAs (YHKIHA,
CTeNeHHasl PYHKIMSI, TPUrOHOMEeTpUUecKue (QyHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMM, MOKa3zaTeiabHas W JorapupmMuyeckas (yHKIHH; YMEHHE CTPOUTh Tpaduku
M3YYEHHBbIX (DYHKIUH, BBIIOJHATH peoOpa3oBanus rpadukoB (QyHKIMH, UCIIONb30BATh
rpaduku 11 U3y4yeHHUs MPOIECCOB M 3aBUCHMOCTEW, IPU PELIEHUU 3adad U3 APYTrux
y4eOHBIX MPEAMETOBH 33734 U3 pPealbHOI KHU3HH; BhIpakaTh (hOpPMyJIaMH 3aBUCUMOCTH
MEXJy BEIMYMHAMHU; HCMOJIb30BaTh CBOWCTBA M rpaduku (YHKUMHA I pelIeHus
YpaBHEHMH, HEpaBEHCTB M 33aJad C IapamMeTpaMy; H300pakaTb Ha KOOPIMHATHOM
IJIOCKOCTH MHOXKECTBA PEIICHUIN ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHnue peliaTb TCKCTOBBIC 3aa4U pPa3HbIX THUIIOB (B TOM YHUCJIC Ha MPOUCHTHI, JOJN U
4aCTHu, Ha IBHIKCHUC, pa60Ty, CTOUMOCTb TOBApOB U YCJIYT, HAJIOT'H, 3aa4U U3 obiactu
YIpaBJICHUA JAYHBIMA U CEMEMHBIMU (bl/IHchaMI/I); COCTAaBJISATH BBIPAXKCHUSA, YPABHCHUA,
HEPABCHCTBA N UX CHUCTEMBI IO YCIOBUIO 3aJja4d, UCCICAOBATE IMOJYUCHHOC PCUHICHUC U
OLICHUBATh HpaBJIOHOJIO6HOCTL pPE3YyIbTAaTOB; YMCHHEC MOACIUPOBATHL PCAJIBHBIC
CUTyallMl Ha SA3bIKC MAaTCMATHUKH, COCTABJIATH BBIPpAXKCHUA, YPABHCHUA, HCPABCHCTBA U
HX CHCTCMBI TIIO YCJIOBHUIO 3aJa4dd, HUCCICAOBATb IOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUECM allliapara ajr e6pBI, HUHTCPHIPCTUPOBATH HOJ'Iy‘-ICHHBIfI pe3yiabTart




YMeHue onepupoBaTh NOHATHAME: CpeiHee apudmMeTrnueckoe, Mearana, Haubopliee 1
HaVMEHBbIIIEE 3HAYEHHUs, pa3Max, IUCIEPCHUS, CTAHNAPTHOE OTKIOHEHUE YHCIOBOIO
HaOopa; yMeHue U3BJIeKaTb, HHTEPIPETHPOBATh HH(GOPMALMIO, IPEJICTABICHHYIO B
TabJIMIax, Ha JuarpaMmax, rpadukax, oTpakarollyl CBOMCTBA pealbHbIX MPOLIECCOB U
SBJICHUH; MPEJCTABIATh UHPOPMALIUIO C ITOMOIIBIO TAOJIUI U AMArpaMM; UCCIel0BaTh
CTaTUCTHUYECKUE [aHHblE, B TOM YHUCJIE C NPUMEHEHUEM TIpadUUecKUX METOI0B U
ANIEKTPOHHBIX CPEICTB; TpaUUecKd HCCIEI0BATh COBMECTHbIE HAOJMIOACHUS C
IIOMOIIBIO AMarpaMM PacCEUBaHUs U JIMHEHHON pEerpeccuu

YMeHue onepupoBaTh IOHSATHSAMH: CIyYalHBI ONBIT M CllydailHOe coObITHE,
BEPOSTHOCTh  CIY4allHOTO  COOBITHS; YMEHHE  BBIYHCISATH  BEPOATHOCTH  C
UCTIOJIB30BaHUEM TpaUUYeCKUX METOJOB; MPUMEHATh (OPMYIBI CIOXKEHUS H
YMHOXXEHUSI BEPOSITHOCTEH, (OpMyily IOJIHOM BEpOSATHOCTH, (opmyny beprymu,
KOMOUHATOpHbIE (BAaKTBl ¥ (OPMYIbI; OLIEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA;
YMEHHE OIIEPUPOBATH NNOHATUAMU: ClIlydaliHas BEJIMYMHA, PACIIPENEICHUE BEPOSTHOCTEN,
MaTEMaTUYECKOE OXKUAAHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHHUE CIIy4alHOU
BEJIMYMHBI, (YHKIIMU PACTIPEICICHUS M TUIOTHOCTH PaBHOMEPHOTO, MOKAa3aTeIbHOIO H
HOPMAJIBHOI'O  PACHpElEeICHUN; YMEHHE HCIOJIb30BAaThb CBOMCTBA  M3YYECHHBIX
pacnpeneseHuit JUisl peleHus 3a/1a4; 3HaKOMCTBO C OHATUSIMU: 3aKOH OOJIBbIINX YHCEl,
METO/bI BBIOOPOYHBIX UCCIIEIOBAHMIA; YMEHUE IPUBOIUTH MPUMEPHI POSIBIICHUS 3aKOHA
0OJBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpOBAThH
HOHATUSAMU: COUYETaHHe, IEPEeCTaHOBKA, YUCIO COUETAHUMN, YUCIIO NEePECTAaHOBOK; OMHOM
HploTOHA; yMeHHE NMPUMEHATh KOMOMHATOpHBIE (aKThl U PACCYXKACHUS JUISl PELICHUS
3ajjay; OLIEHUBAThb BEPOSITHOCTU pPEATbHBIX COOBITUH; COCTaBIATH BEPOATHOCTHYIO
MOJIeJIb U HHTEPIPETUPOBATH MOJTYyYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOYKA, NPsAMast, IIIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jyd, BEJIMYMHA YIJVIA, IUIOCKMM YroJl, JBYI'PAaHHBIA Yroj, TPEXTPaHHBIA Yrodl,
CKpPELIMBAIOIIMECS NPSIMBIE, IAPAUIEIBHOCTh W IEPHEHIUKYISPHOCTh MPSIMBIX U
IIJIOCKOCTEM, YTOJ MEXY HPSIMBIMM, YTOJ MEXIY HPSIMOM M INIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMHM, PACCTOSIHME OT TOYKH 10 IUIOCKOCTH, PAaCCTOSTHUE MEXIY IPSMBIMH,
pacCTOsIHUE MEXKAY IUIOCKOCTSAMHM; YMEHHME HCIIONb30BAaTh IIPU DPEIICHHUH 3aaad
U3y4eHHbIE (DAKThl U TEOpPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOILEr0 MUpa; CTPOUTh MATEMATHYECKUE MOJEIH C MOMOILBI M€OMETPUUECKUX
MOHATUM U BEJIUYMH, pELIaTh CBA3aHHBIE C HUMU NIPAKTUYECKUE 3a1a4
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (UTYPBI, 00BEM (UTYypbl, MHOTOTPAHHUK,
NPaBUIbHBII MHOTOTPAaHHUK, CEYEHNE MHOTOTPAaHHUKA, Ky0, mapaiesienunea, Ipu3ma,
nupamMujia, purypa u nMoBEpXHOCTh BpalICHUs, IMIIMHIP, KOHYC, map, chepa, mionaib
cdepsl, MIIOLIAAb NOBEPXHOCTU MUPAMUIbI, IPU3MBI, KOHYCa, HWIMHIpA, 00BEM Kyba,
NPSIMOYTOJIBHOTO TapajuleNienunesna, MTUpaMuabl, TpU3MbL, IWIMHIpPA, KOHYca, Iapa,
pa3BEpTKa IOBEPXHOCTH, CEUEHUs KOHYca M IWIMHJAPA, MapajuleJIbHble OCH WIH
OCHOBAaHMIO, CEYEHME Ilapa, IJIOCKOCTb, Kacaromascs cdepbl, IUIUHAPA, KOHYCa;
YMEHHUE CTPOUTh CEYEHHE MHOTOrpaHHMKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpHI H




MOBEPXHOCTU BPAILICHMS], UX CEUEHHUS, B TOM YHCIIE C IIOMOMIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE  TPUMEHSTh  CBOWCTBA  IE€OMETPHUYECKHX  (QUTYp,  CaMOCTOSITEIHHO
dbopMynupoBaTh ONpeAeNeHUsI U3y4yaeMbIX (PUTYp, BBIABUTATh T'MIIOTE3bl O CBOMCTBAX U
IMpU3HaKax TeoMeTpuuecKkux (uryp, 0OOCHOBBIBATHUIM OMNPOBEPraTh HX; YMEHHE
OPOBOAMTH  KiaccUpUKanuioo GUryp 1O pa3Iu4yHbIM  [pPU3HAKAM, BBINOJIHSATH
HE0OXOIUMBIE JOTOJHUTEIbHbIE TOCTPOCHUS
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VYMeHHe onepupoBaTh MOHATHAMU: IBH)KEHHE B IPOCTPAHCTBE, MapaljIeIbHbIN MepeHoc,
CUMMETpUS Ha IJIOCKOCTH W B IIPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MOA00Ms,
o 00HbIe (GUTYPBI; YMEHHE PACIIO3HABATh PaBHBIC U MOA00HBIE (UTYPHI, B TOM YHUCIIE B
IpUPOJIe, UCKYCCTBE, APXUTEKTYpE; HCIOIb30BaTh I'€OMETPUYECKHUE OTHOLICHHS IPH
PELICHUHN 3a/1a4; HAXOJUTh T€OMETPUYECKUE BEJTMYMHBI (AJTMHA, YTOJl, TUIOIAAb, 00BEM)
IpU PElIeHUH 3a7ad U3 JIPYruX y4eOHBIX NMPEIMETOB M U3 PEAIbHON XHM3HU; YMEHHUE
BBIYHCIIATE TEOMETPHUECKHE BEJIWYMHBI (JUIMHA, YroJ, IUIOHIaab, OOBEM, ILIOMIAIb
IOBEPXHOCTH), WUCHONB3YsS M3y4YEeHHBbIC (OPMYJBI M METOABI, B TOM YHCIE: IUIOIIA/Ib
NOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, HWIMHAPA, IUIOMaab chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO TapajuIeienuIe/ia, MUPaMHU/Ibl, MPU3MBI, HIHHIPA, KOHYyCa, IIapa;
YMEHHUE HaXOJUTh OTHOIICHHE 00BEMOB MMOAOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHITHSIMH: MPSIMOYTOJIbHAsS CHCTEMa KOOPAHMHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CyMMa BEKTOPOB, MPOM3BEJCHIE BEKTOpa Ha
YHCIIO, PAa3JIOKEHHE BEKTOpa MO 0a3ucy, CKAIIpHOE NPOHM3BEIEHUE, BEKTOPHOE
MPOU3BEICHNE, YroJd MEXKIy BEKTOpaMH; YMEHHE WCIIOIb30BaTh BEKTOPHBIA H
KOOPJMHATHBIN METOJI ISl PEUICHUSI T€OMETPHUUCCKUX 3a/1a4 U 33Jad JAPYTUX Y4eOHbBIX
PeMETOB
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YMeHnue BbIOMpaTh MOAXOASIINI METO /Ul pelIeHUs 3a/laul; TOHUMaHUe 3HAYUMOCTH
MaTeMaTHKH B U3YYEHUM MPUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUN; YMEHUE
pacno3HaBaTh IIPOSBICHHE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, YMEHHME IPHUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKU




HEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsle u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE
12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOH, MPOLEHTHI, OECKOHEUHBIE
' HEPUOAMYECKUE TPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW creneHd. JleicTBUs ¢ apuUPMETHYECKMMU KOPHIMHU
' HATYpaJIbHOMN CTENEHU
14 Crenens c 1enbiM okaszaresieM. CTeneHs ¢ palluoHaIbHbIM noka3areneM. CBoMCTBa CTEIEHU
15 Cunyc, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO
apryMeHTa
1.6 | Jlorapudwm uncna. JlecsiTuuHble 1 HATYpaIbHbBIE JOTapUPMBI
17 JeiictBuTenpHble  4Mcaa.  ApuMeTHYecKHe  omepanud ¢ JICHCTBUTEIBHBIMH  UYHCIIAMH.
' [TpuGmxEHHbIC BEIYMCIICHUS, TPaBIJIAa OKPYTIICHHS, TPUKHU/IKA M OIICHKA PE3yJIbTaTa BEIYMCICHUI
1.8 | TIpeoOpazoBaHUE BBIpAKCHHIA
1.9 | KomruiekcHble yncia
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1 Lenble 1 1poOHO-paliiOHaIbHbIE YPABHEHUS
2.2 | VppauuoHaibHBIE YPAaBHEHHS
2.3 | Tpuronomerpuueckue ypaBHEHUs
2.4 | lloka3arenbHble U JIorapu(MUUecKue ypaBHEHUS
2.5 | llenble u qpoOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 | VppauuoHaiabHbIE HEPABEHCTBA
2.7 | lloka3arenbHble U JIorapu(MUYecKre HepaBEeHCTBA
2.8 | TpuroHomerpuueckue HepaBeHCTBA
2.9 | CucreMsl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Matpuna cucTeMbl JUHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULIbI
3 OyHKIMH U TpaduKu
31 OynHk1us, crocoos! 3ananus Gpyakun. 'papux Gynkun. Bzaumuo obparneie ¢pyHkuuu. YETHBIE U
' HeuéTHble QyHKIMH. [lepnonnyeckue GyHKIUN
Ob6nacte omnpeneneHus © MHOXKeCTBO 3HaueHud ¢yHkuun. Hymm Qynkmun. IIpomexyTku
3.2 | 3HakomocTosHCTBA. [IpoMEXyTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl ¥ MHHUMYMBbI (YHKIHU.
Haubounbiee u HanMeHblee 3HaUYeHUE (DYHKIIMU Ha TPOMEKYTKE
3.3 | Crenennas ¢yHKUMS C HAaTypaJlbHBIM U IeNbIM Moka3zateneM. E€ cBoiictBau rpaduk. CpoiicTBa u




rpaduk KOpHs N-0if cTerneHn

3.4 | Tpuronomerpuueckue QpyHKIMH, UX CBOWCTBA U IpaduKu

3.5 | lloka3arenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduku

3.6 | Touku pa3pbiBa. AcuMnToThl rpadukoB ¢pyHkuuii. CBOHCTBa (PYHKIHIA, HEMPEPHIBHBIX HA OTPE3Ke

3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [IOCIEA0BATEILHOCTEH

3.8 | Apudmernueckas u reomerpuueckas nporpeccun. @opmyina cI0oKHBIX IPOIECHTOB
4 Hayana maTemaTrueckoro anaumsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKIHNA

42 [IpumeHeHne nTPOM3BOJHOW K HCCIEJOBAHUIO (PYHKIUMH HAa MOHOTOHHOCTH M OKCTPEMYMBI.
' Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HaYeHNUS (DYHKIIMK Ha OTPE3Ke

4.3 | IlepBooOpaznas. UnTerpan
5) MHoxecTBa U JIOTHKa

5.1 | MBHoxecTBO, onepaluy HaJ MHOKecTBaMu. Jluarpammel Diinepa — Benna

5.2 | Jloruka
6 BeposiTHOCTB 1M cTaTHCTHKA

6.1 = OnwucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KomMOuHaropuka
7 I'eomerpus

7.1 | ®urypsl Ha IIIOCKOCTU

7.2 | llpsiMble U IIJIOCKOCTU B IIPOCTPAHCTBE

7.3 | MHoOrorpaHHuKu

7.4 | Tena u NOBEPXHOCTH BpaILlEHUS

7.5 | KoopauHaTbl U BEKTOPbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






