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HOACHUTEJBHASA 3AIIMCKA

PaGouass mporpamma ydeOHOro Kypca «BeposSTHOCTP H CTaTHUCTHKa»
0azoBoro ypoBHs s oOydwarommxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBISIEMBIX K MaTeMaTHYECKOMY OOpPa30BaHUIO, W TPATUIHMN POCCHICKOTO
oOpazoBanus. Peamu3zanms mporpamMmbl 0OECHEUMBACT OBJAJICHHE KIIOYCBBIMH
KOMITETCHIIUSIMHA, COCTABJISIFOIIUMH OCHOBY JIJISI CAaMOPA3BUTHUSI M HEMPEPBIBHOTO
00pa3oBaHus, EIOCTHOCTh OOUIEKYIBTYPHOTO, TMYHOCTHOTO W TIO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH O0YYAFOIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM miKoabl. Kypc mpegnHazHaueH mjigs (QopMHpOBaHHUS y OOydarOUIUXCs
CTaTUCTUYECKON KYJBbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIyYalWHBIX COOBITHM, BETUYMH U
npoiieccoB. [lpu m3yueHum Kypca o0OOramarTCsi MPEACTABICHUS YYalluXcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHWE 3HAHUMW, MOJTYYEHHBIX MPHU
M3Yy4YEHUH Kypca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYalHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIY HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LETSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» CPEIHEH IIKOJhI HAa 0a30BOM YpPOBHE BBIICICHBI
CJIEIyIONTME OCHOBHBIE cojiepKaTenabHbie JUHUHU: «CiydailHbie COOBITHS W
BEPOSTHOCTY, «ClydailHbIe BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4YacTp Kypca 3aHUMaeT U3YyUYEHUE TE€OMETPUYECKOr0 H
OMHOMMAJILHOTO pacIpeiesieHnid U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— MOKA3aTeJIbHBIM U HOPMAJIBHBIM PaCIPEICIICHUAMMU.

Copnepxanue nuHMM «CrydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXIYy 3HAUCHUSIMU CIIyYailHbIX BEJIWYMH, a TAaK)Ke 3Ta JMHUS HEOoOXOJIMMa Kak
0aza I W3ydeHHWs 3aKoHAa OONbIUX Yucel — (yHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIETO B TMPHPOAE H OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzarmio. Cam 3aKOH OOJIBIIUX YHCEN MpeJiaraeTcss B 03HAKOMUTEIbHOM
dbopMe ¢ MUHUMAaNTBFHBIM UCIIOJIB30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBSiI3aHHbIE C  HENPEPBIBHBIMU  CIyYalHBIMH  BEJIWYHMHAMH,
aKIEHTUPYIOT BHUMAaHUE IIKOJFHUKOB HA OMUCAHUW M W3YYEHUHM CIyYalHBIX
SBJICHUN C IOMOILBIO HENpPEPBhIBHBIX (QYHKIMA. OCHOBHOE BHUMAHUE YJENSIETCA
MOKa3aTeIbHOMY W HOPMAJIBHOMY pacIlpeleseHUsIM, IPU 3TOM MpeArnoaaraeTcs
O3HAKOMHTEIFHOE M3yueHHE MaTepuaia 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(hakxToB.

MECTO KYPCA B YYHEBHOM IIVIAHE

Ha wusyuenue kypca «BepoATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKXAHUE YYEBHOTI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aliHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEPOATHOCTH  cOoObITUM.  CiyuyaliHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  CcOOBITMII B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

Komb6unaropnoe npaBusio ymHoxeHus. [lepectanoBku u axtopuan. Yucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HproToHa.

bunapHbIil ciy4aiiHbIl OMBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIn.

CnyuaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4YHUCJIE, F€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBple  XapaKTEpUCTUKUA  CIYy4YaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IUCIIEPCHs MU CTAaHJApTHOE OTKIOHEeHHE. [Ipumepsl npuUMEHEHHs
MaTeMaTUYECKOT0 OXXMIAHUs, B TOM YHUCIE B 3aJadax U3 NOBCEIHEBHOM JKHU3HU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOW BeNMWYWHBI. MaTemMaTtndeckoe
OKMJAHUE CYMMBI CIy4allHbIX BEJIMYMH. MaTreMaTH4ecKoe OXHUAAHUE U
JUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATILHOTO PACTIPEETCHHM.

3akoH OOJIBIIMX YHUCEI M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br160pOoUHBIN METO/ HCCIIEAOBAHUM.

[IpuMepbl HENpEpbIBHBIX CiydaWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOIAIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIbHOM PaCIIpEEICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIPUMMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1ayl, BHIOMPATh CIIOCO0 PELIEHUS C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JNEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJbTaTa peleHus MaTeMaTUYeCKOn 3a/1auu;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEJIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefaHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYalHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITUA B M3YYCHHBIX CIIyYallHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUYEHUE M OOBEAHMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jijepa u GpopMysioN CIIOXKEHHUS BEPOSTHOCTEH Mpu
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMHU: YCIOBHAsi BEPOATHOCTh, HE3aBHUCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIA YMHOXKEHHS, C MOMOIIbIO JepeBa
CIIy4allHOTO OMbITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3ABHUCHUMBIE HCIIBITAHUS, CEpUs
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSTHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIn.

OnepupoBaTh  MOHATUSIMH:  Ciy4yailHass  BEJIIMYMHA,  pacIlpe/elieHue
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJAAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIyYaWHOW BEIWYMHBI HAXOIWTH
MaTEMAaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIpPEICIICHUIO.

HNmeTb npeacTaBieHne O 3aKOHE OOJIBIINUX YHCEIL.

NmeTh npencTaBiieHuE 0 HOPMAIBLHOM PacIpeaeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/m Konrpoabnbsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 Eiiii?gaelme FAHHBIX 1 onHcatebHas 4 https://m.eds00.ru/NSO7M6B7N
CiryyaliHble ONBITHI U CITy4aiHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMU 3 1 https://m.edsoo.ru/M2V2G5N6F
AJIEMEHTapPHBIMU UCXOIAMH
3 Onepaui H%H COBBITHSMH, CrONKEHHE 3 https://m.edsoo.ru/P8L6L0JIV
BEPOATHOCTEMH
YcnoBHas BEpOSITHOCTB, IEPEBO
4 CIIy4altHOTO OmbITa, (hOpMYyJia TOJTHOU 6 https://m.edso00.ru/Z3L8NOI1M
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
5 DIeMEHTH KOMOMHATOPUKHI 4 https://m.edsoo.ru/F6Z1N8N8B
6 Cepuu nocien0BaTeNbHbIX UCTIBITAHUN 3 1 https://m.edsoo.ru/X8W5P4C7C
7 Crny4aifHble BETUYUHBI U pacpeiesieHus 6 https://m.eds00.ru/N1L0J1V7Q
8 O06o01IeHre u cucTeMaTu3alus 3HaHu| 5 2 https://m.edsoo.ru/M2J5K0H5M
OBUIEE KOJIMYECTBO YACOB I10 34 5 5

[TPOT'PAMME



https://m.edsoo.ru/N5O7M6B7N
https://m.edsoo.ru/M2V2G5N6F
https://m.edsoo.ru/P8L6L0J9V
https://m.edsoo.ru/Z3L8N0I1M
https://m.edsoo.ru/F6Z1N8N8B
https://m.edsoo.ru/X8W5P4C7C
https://m.edsoo.ru/N1L0J1V7Q
https://m.edsoo.ru/M2J5K0H5M

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/m Konrposbnsie  IIpakTnyeckue
MPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChI
padoThI padoThI
1 Maremariieckoe OXHAANRE CIyaitHOR 4 https://m.eds00.ru/Z9W8J5T9Z
BEJTUYHUHBI
2 HHCHeP CHfI 1 CTERASPTHOS OTIHOHCHHE 4 1 https://m.edsoo.ru/WOH1H916D
CITy4aifHOW BEJIMYHHBI
3 3aKoH OOJIBIINX YHCel 3 1 https://m.edsoo.ru/W6D4V6D0B
u .
4 SHPCPRIBHBIC CHyHAMHRE BRINAHHN 2 https://m.edsoo.ru/ESCOVAEQT
(pactipenenenusi)
5 HopwmainbHoe pacnpeneneHus 2 1 https://m.edso0.ru/C3D3Q0M2U
I1 600
6 OBTOPCHHUE, 000 IIIGHIfe 1 19 2 https://m.edso0.ru/S1FOY8H2G
cHCTEeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://m.edsoo.ru/Z9W8J5T9Z
https://m.edsoo.ru/W0H1H9I6D
https://m.edsoo.ru/W6D4V6D0B
https://m.edsoo.ru/E5C9V4E0T
https://m.edsoo.ru/C3D3Q0M2U
https://m.edsoo.ru/S1F0Y8H2G

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOIM
NpoBepsIeMOro .
o0pa3oBaTeIbHON NMPOIrPaMMbl CpeHero o0mero 00pasoBanus
pe3yJbTarta
6 Teopust BeposiTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OnepupoBarh TMOHATHSAMHU: CpelHee apudmeTndeckoe, MeauaHa,
6.2 HauOospllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacChBa YHMCIIOBBIX
JTAaHHBIX
OnepupoBaTh MOHATUSAMU: CIy4alHBIA AKCHOEPUMEHT (OMBIT) U
cilyyaiiHoe coObITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
6.3 CIIy9aifHOTO  ONBITA;  HAXOJUTh  BEPOSTHOCTH B  ONBITax C
PaBHOBO3MOXKHBIMHU CITyYallHBIMH COOBITUSMHU, HaXOJUTh U CPAaBHUBAThH
BEPOSTHOCTH COOBITUI B M3yUEHHBIX CIIy4allHbIX SKCIEPUMEHTAX
Haxomute u ¢dopMmynupoBath cOOBITHS: INepeceueHue U OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE ITAaHHOMY COOBITHIO;
' MOJIb30BAaThCA ~ JMarpaMmMamMu  OWinepa U QOpMYJIOH  CIIOKEHHUS
BEPOATHOCTEN NP PELICHUH 3314
OnepupoBaTb NOHATHUAMHU: YCJIOBHAas BEPOSATHOCTb, HE3aBUCHUMBbIE
6.5 COOBITHS; HAXOJIUTh BEPOATHOCTH C IOMOIIBIO MpaBUIa YMHOKEHUS, C
MTOMOLIBIO JEPEBA CIIyYalHOTO OIIbITA
6.6 [TpumMeHsATH KOMOMHATOPHOE MPaBWJIO YMHOXKEHHUS IPU PEIICHUH 3a/1a4
OnepupoBarh MOHATHIMU: UCIIBITAHNE, HE3ABUCUMbIE UCTIBITAHUS, CEPHS
6.7 UCTBITAaHUH, yCIIeX U HEeyJlaua; HaXOAUTh BEPOATHOCTH COOBITUH B CEpHU
' HE3aBHCHUMBIX MCIIBITAHUM 10 MEPBOrO yclexa, HaXOAUTh BEPOSTHOCTU
cOOBITHI B cepuu HcnbITaHui bepHyu
6.8 OnepupoBaTh TOHATUSAMU: CIOy4yailHas BEJIMYMHA, paclpeieiieHue

BEPOSITHOCTEH, AMarpaMma pacrpeesieHus

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl CpeiHero o01ero odpasoBanusi
pe3yjabrara
5 Teopust BEpOATHOCTEH M CTATUCTHUKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIly4yallHOM BEIWYHMHBI 1O
' pacIpeiesieHuI0 WIH C TOMOILBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTUYECKOIO OXHAAHUS, HPUBOJIUTH
£ 5 MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe  OXKHJIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXHJIAHHE I10
JAHHOMY pacIpeiesICHUI0
5.3 Nmets nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHCENT
54 HNmeTtp nipeacraBiieHuE 0 HOPMAJIIBHOM pacipeacieHur




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KIIACC
IIpoBepsieMblii 2JIEMEHT COAePKAHUA
Koxn
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenne JaHHBIX C MoMolblo Tabmun U auarpamm.  Cpenhee
6.1 apupMeTHUecKoe, MenuaHa, HauOoybllee W HAMMEHBIIEEe 3HAYCHHUsS, pa3Max,
JMCIIEpCUs M CTaHAapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
Ciyuvaiinple SKCIIEPUMEHTHI (OIBITBI) M CIy4yaiHble COOBITHA. OJeMEeHTapHbIe
coObITHs (MCXO0bI). BeposTHOCTH CIydalHOTrO COOBITHSA. bBiHM30CTh YaCTOTHI U
6.2 BEPOSATHOCTH cOObITUH. City4yaliHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposTHOCTH  COOBITHI B ONBITaX €  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMU
6.3 Onepauuu HajJ COOBITUSIMM: TlepeceyeHHue, OOBbeIMHEHHEe, MPOTHBOIOIOKHBIE
' coObITud. narpammsl Ditnepa. @opmyiia ca0xkeHUs: BEpOSATHOCTEN
6.4 VYcinoBHas  BEPOATHOCTh. YMHOXKEHUE BEpOsITHOCTEW. JlepeBo  ciiydaidlHOro
' skcnepumenTa. @opmyna nonHoi BeposTHOCTH. HezaBucumMble coObITHS
6.5 KombOunaropaoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HerotoHa
bunapHblli cimydyaliHBli ONBIT (MCHBITaHME), yclex M Heynada. HesaBucumbie
6.6 ucnbiTanusa. Cepust HE3aBUCHUMBIX HCHOBITAaHWW 110 TepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHym
6.7 Crnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTEN. JMarpaMMa pacipenesieHusl.
' [Ipumeps! pacnpesiesieHnit, B TOM YHCIIE T€OMETPHUYECKOe U OMHOMUAIbHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposATHOCTEN U CTaTUCTHKA
5.1 YucnoBble XapaKTCPUCTUKH CIIyYalHBIX BEJIWYUH: MaTE€MaTHYECKOE OXHUAAHHE,




JIACTIEPCUSL U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
O0XKMJIaHMSI, B TOM YHCIE€ B 337a4axX M3 IOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHue OWHAPHOW CIIy4allHON BENMMYWHBL. MaTeMaTW4ecKoe OXKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaremMaTu4eckoe OKHUJAHUE U JUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

5.2

5.3

3aKkoH OOJBIIMX YHCEN M €r0 pPOojib B HayKe, Npupojae u odmiecTBe. BbiOOpouHbIii

METO I/ICCJ'ICIIOBaHI/Iﬁ

[Ipumepsl  HENpPEpBIBHBIX  CIIy4alHbIX BedW4YuH. [loHSATHE O IMJIOTHOCTH
pacnpenenenus. 3a1a4uu, NIPUBOAIIME K HOpMAIbHOMY pacipeenenuto. [lonstue o

HOpMAJIbHOM pacIpCacICHUU




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K NPeIMETHBIM Pe3y/1bTAaTaAM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpPeHero o0mero
o0pa3zoBaHus

Bnanenne MeTtogamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ay;
yMeHue (GOopMyJIMpOBaTh U OINEPUPOBATh MOHATHAMM: OIpEAEICHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKH; MPUMEHATHh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJl MAaTeMaTH4YeCKON MHIyKIUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXkIECHUS NPU PELIECHUU 33]a4, OLEHUBATh
JOTUYECKYI0  IPAaBWIBHOCTb  PACCY)KJIEHUH; yMEHHE  OIepUpOBaThH
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalluy HajJ MHOXECTBaMH,
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SBJICHUN M NPU PELICHUM 331ay, B TOM YUCIE M3
JIpyTUX Y4YeOHBIX NPEAMETOB; YMEHHE OIEepHpOBATh HOHATHUAMM: Ipad,
CBSI3HBIN Tpad, JAepeBo, NUKI, Tpad Ha IIIOCKOCTH; yMEHHE 3aJaBaTh U
ONMMCHIBATh Tpadbl pPa3IMYHBIMU CIOCO0aMU; HCMOIb30BaTh rpadbl MNpu
pelIeHnu 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMH: HATypajdbHOE YHUCIO, LEJNOE YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudm 4YuClIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK M0 MOJIYJI0, PalMOHAIBHOE 4YHCIO, HPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LIETIX, PALlHOHAIBHBIX, JEMCTBUTEIbHBIX YHCE;
YMEHHE HCIIOJIb30BaTh MPHU3HAKH JEITUMOCTH, HAMMEHBUIMHA OOIIUi
JenuTeNns W HauMeHblllee oflee KparHoe, ainroputM EBkiampa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3jIMYHbIMH INO3ULMOHHBIMH CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBINOJIHATh BHIYMCICHUE 3HAUYCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTenmeHsAMU M Jorapupmamu, npeoOpa3oBaHUS IPOOHO-
palMoHalIbHBIX  BBIP@KEHUN;  yMEHHE  ONEpUpoBaTh  MOHATUSMHU:
MOCJIEI0BATENIBHOCTh, apU(pMeTHYecKas MpOrpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarollasi TIeOoMETpHUecKas IpOorpeccus;
yYMEHHE 3a/aBaTh IOCJIEIOBATEIBHOCTH, B TOM YHUCIE C TIOMOILIbIO
PEKYPPEHTHBIX (HOpMyJ; YMEHHE ONEepUpOBATh MOHATHUAMHU: KOMILICKCHOE
YHUCJI0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIa, MOJYJb U  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M  anreOpauyeckas); yMeETb
IPOU3BOAUTh apu(pMEeTHUYECKHe JEeHCTBHS C KOMIUIEKCHBIMH YHUCIIaMH;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; OIEepUpPOBAThH
NOHATUSMU:  MaTtpuma 2x2 u  3%3,  onpenenureslb  MaTpUIIbL,
reOMETPUUYECKUN CMBICH ONpeeTUTeNs

YMeHue onepupoBarh IOHATUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTebHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSIMH:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa yPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIBHOCTH YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PELIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CHCTEMBI
JUIsL pellieHrs MaTeMaTHMYeCKMX 3ajjad M 3ajad U3 pa3jiMuHbIX oOjacTel
HayKH U peaNbHOW KU3HU

YMeHue onepupoBarh MOHATHAMM: (QyHKOMS, 4YETHOCTh (YHKIIHH,
HEPUOJIMYHOCTh (PYHKIUHM, OrpaHMYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
GYHKIMM Ha MPOMEXYTKE, HENpepbhiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢yHKIMU, TIepBas U BTOpas MPOU3BOJAHAS (YHKIHH, T€OMETPUYECKUN H
¢u3nyecKuil CMBICI IPOU3BOJHOM, THepBOOOpa3Has, OMNPECIIEHHBIN
UHTETpajl; YMEHHME HaXOJIUThb AaCUMOTOTHl TIpaduka (GYHKLUUU; YyMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOM3BEIEHNUS, YACTHOTO U KOMIIO3ULUU
(GyHKIMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy (yHKLIUHU; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLIMN; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO ISl HUCCIeNOoBaHMA (DYHKUUIH, HAXOAUTh HauWOONbLINE U
HauMEHbIINE 3HAa4eHMUs] (YHKUUH; CTPOUTH TpaduKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  amlnapaTa MaTeMaTHYeCKOro aHaiu3a; I[PUMEHSTh
MIPOM3BOJHYIO /ISl HAXOXKJEHUS HAWIY4YIlIero peleHusl B NPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJWUTh
IUIOIAAN U 00BbEMBI (UIYp C MOMOIIBIO MHTETpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJICIMPOBAaHUs C MOMOIIBI AuddepeHInanbHbIX
YpaBHEHUHU

YMeHue onepupoBaTh MOHATUAMU: rpapuK QyHKIMH, oOpaTHas (QyHKIHS,
KOMIO3UIMSA (QYHKIMHA, JIUHeWHas GQYHKIUSA, KBaapaTHuHas (QyHKIuS,
pauuoHanmbHass (YHKLUHMSA, CTeNeHHas (YHKIUsS, TPUTOHOMETPUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIMHU, IMOKa3aTeslbHAs U
jgorapupmuueckas (QYHKIHMU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GyHKUMH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (QYyHKIIMMA, UCTIONB30BaTh
rpaduKy Ui U3y4YEHHs MPOLECCOB U 3aBUCHUMOCTEH, IIPU pEIIEHUH 3anad
U3 JIpYTuX y4eOHBIX NPEIMETOBU 3aJad U3 peajbHON KHU3HH; BBIPAKaTh
(dopMyIaMu 3aBUCHMOCTH MEX]JY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn QyHKUUH 118 pelieHus ypaBHEHHMH, HEpaBEHCTB U 3aJad C
napameTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXXECTBa
pELICHU YpPaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM YMCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU yHpaBIEHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl 1O YCJIOBHIO 3a/layd, HCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTATOB; YMEHHE MOJCIUPOBAThH
peasibHblE CHUTyallud Ha S3bIKE MaTEMaTHKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHIO 3aJauu, UCCIEN0BaTh
NOCTPOCHHBIE ~ MOJIENIM  C  HWCHOJB30BAHMEM  ammapara  aireOpsl,
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHEE apU(PMETHUECKOe, MEAMaHa,
HauOoJblllee U HaUMEHbIIEE 3HAUCHMS, pa3Max, JUCIEpPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; YMEHUE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMaLKIO, MIPEJICTAaBICHHYIO B Ta0iMlax, Ha Juarpammax, rpaukax,
OTPaXKaIOIy}0 CBOMCTBA PEAJIbHBIX IPOLIECCOB U SBJICHUN; NPEACTABIATh
MHpOpPMALMI0O C TOMOLIBIO TalbNMIl M  JAMarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHBbIE, B TOM YHUCIIE C HPUMEHEHHEM TIpadUuuyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu HCCIe0BaTb COBMECTHBIE
HaOJII0ICHUS C TOMOIIIBIO JMarpaMM pacCeuBaHus U JMHEHHON perpeccun

YMeHue OrnepupoBarb MOHATHUSAMM: CIy4YalHbIM OIBIT M  CIy4ailiHOE
CcOOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS, YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIHONB30BaHUEM TpapUUeCKUX METOJO0B; MPUMEHSThH
bopMyIIbl CIOKEHHSI M YMHOXEHHS BEpOsSTHOCTEH, (OpMyiy MOJHOM
BepoATHOCTH, dopmyny bepHymim, komMOuHATOpHBIE (QaKThl U (HOPMYIIHI;
OIICHUBATh BEPOSTHOCTH pPEAIbHBIX COOBITHI; YMEHHME ONEPHPOBATH
MOHATUSIMH:  CIOy4YailHas BEJIWMYWHA, PpACHPENCIICHUE  BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHMJIAHUE, IUCIEPCHS M CTAaHIAPTHOE OTKJIOHEHHUE
CIydyallHOM  BENWYWHBI, (QYHKIMM  PACTIPENCTICHUS U  TUIOTHOCTH
PAaBHOMEPHOTO, MOKA3aTEJIbHOI0 U HOPMAJIBHOTO PACHpENCICHUN; YMEHUE
KCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACICHUN Ui PELICHUS 3a1ad;
3HAKOMCTBO C TIOHATHSMU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOUYHBIX
WCCJICTIOBAHH;, YMEHUE IPUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
YuCel B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OINEPUPOBATH
MOHATUSIMUA: COYETaHWE, IMEePEeCTaHOBKA, YHCJIO COYETAaHUM, YHUCIIO
MepecTaHoBOK; OWHOM HbIOTOHA; yMeHHWE TPUMEHSATh KOMOMHATOPHBIC
(bakTel W pacCyXIEHHUS ISl PEIICHHsS 3aJad; OICHUBATh BEPOSTHOCTU
peabHBIX  COOBITHIA; COCTaBJIATH ~ BEPOSITHOCTHYKHO  MOJEIb U
MHTEPNPETUPOBATH MTOJTYUYEHHBIA pe3yJIbTaT

YMeHne omnepupoBaTh ~ NOHATUSIMH:  TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YyIia, IUIOCKUI yroJ, IBYTPAHHBIN
YroJj, TPEXIPaHHBIA yTOJ, CKPEIIUBAIOLIMECS MPSAMBIE, NapaUIeIbHOCTh U
NEPIEHIUKYJISIPHOCTD IPSMBIX M IUIOCKOCTEH, YIOJl MEXAy MPSIMBIMU, YIOJ
MEXy NPAMOM M IUIOCKOCTBIO, YIOJ MEXKIY MIJIOCKOCTSMHU, PACCTOSIHUE OT
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TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMHU, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIHOJb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHbIE
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHUE OLICHUBATH pa3Mepbl OOBEKTOB
OKPYXaIOIIer0 MHpa; CTPOUTh MaTeMaTHYeCKHE MOJIEIH C IOMOIIbIO
reOMETPUYECKUX TOHSITUM M BEJIMYMH, peEllaTh CBSI3aHHBIE C HUMH
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATUAMU: IUIOMAAL GUTYpbl, 00BEM (UTYPHI,
MHOT'OIPAaHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
Ky0, mNapajuienenunesa, mnpusMma, Oupamuaa, ¢Gurypa u IOBEPXHOCTh
BpallleHus, LWIMHAP, KOHYC, wmap, cdepa, miomanb cdepsl, IUIOMIATL
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHyCa, LWIMHIpPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMubl, PU3Mbl, HIMHAPA,
KOHycCa, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHHS KOHyca W LMIUHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IIJIOCKOCTb,
Kacaromasicss cdepbl, IMIIMHApPA, KOHYyca; YMEHHE CTPOUTh CEYeHHUe
MHOTOTPaHHHKA, M300pakKaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpaleHUs, UX CEUEHHUs, B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHITh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
dbopMyIMpoBaTh OINpeAeNeHUs U3ydaeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMETpUYeCKuX (uryp, 0OOCHOBBIBATHUIIN
OnpoBepraTb HX; YMEHUE MPOBOAUTH Kiaccupukauuo ¢uryp 1o
pa3aMyYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAMMBIE JOMOJIHUTEIbHBIE
MIOCTPOCHHUS
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YMeHue  omnepupoBaTh IOHATHSAMM:  JIBDKEHHME B  IPOCTPAHCTBE,
NapajuleJbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe MM0A00Us, TNOJOOHBIE (UIYpBI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOJOO0HBIE (UTYpPHI, B TOM YHCIE B TPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOILEHUS MpPU
pelIeHUH 3ajlay; HAaXOJUTh T€OMETPHUYECKHE BEJIMYMHBI ([UIMHA, YTOI,
I0Iaab, 00BEM) IPU PELICHUHN 3aJ1ay U3 APYTUX yu4eOHBIX IPEAMETOB U U3
peanbHOM KU3HM; YMEHHE BBIYMCISATH N'€OMETPUYECKHE BEJIHMUMHBI (JIIHHA,
yroi, Imjouaas, 00bEM, IUIOMIAJb MOBEPXHOCTH), UCHOJB3Ys H3y4YEeHHBIE
GbopMyIBI ¥ METOIBI, B TOM YHCIIE: IUIOMIA]h MMOBEPXHOCTH MUPAMUJIEI,
OpU3Mbl, KOHyca, LMIUHApa, Iulomans cdepbl; 00bEM  KyoOa,
NPSMOYTOJBHOTO TapaJIeNienuIea, MHPAMUAIBl, TPU3MBI, [IHHIPA,
KOHYcCa, I1apa; yMEHHE HaXO0AUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD
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YMeHue omnepupoBaTh MOHATHUSAMHU: TMPSMOYTOJbHAs CHCTEMa KOOpAHMHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3ioXeHHe BeKTopa Mo 0asucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEIEHUE, YIrol MEXIy
BEKTOPAMH; YMEHHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
peIIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YICOHBIX TPEIMETOB
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YMeHue BeIOMpaTh MOAXOMSIINN METO JIJIS PEIICHHs 3a]1aui; TOHUMaHUe




3HAUMMOCTH MAaTEMATHKH B W3YYCHHHM MPHUPOJHBIX U OOIICCTBEHHBIX
MPOLIECCOB U SIBJIGHWH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU



INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1  HarypaubHble u nensle yncna. [IpuzHaku 1e1MMOCTH LEbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, IPOLEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaATypalbHOW crereHH. JIeHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenpiM nokasareneM. CTeneHb ¢ palMOHaIbHBIM MoKazatesneM. CBoiicTBa
' CTENEHU
15 CuHyc, KOCHHYC U TAaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uncna. JleciTuuHbIC 1 HATYpaJbHBIE JIOTAPU(MBI
JelicTBuTenpHble ynciaa. ApupMeTHyeckre onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 IlpubmmxEHHBbIE BBIYUCIEHHS, NPaBUia OKPYTJICHUs, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYKCIICHUN
1.8  IIpeoOpa3oBaHme BEIpAKESHUH
1.9  KowmruiekcHble yncia
2 VYpaBHeHUs U HEpaBEHCTBA
2.1  llensle u 1poOHO-pallMOHAIEHBIE YPAaBHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHUS
2.4 Tloka3arenbHble U JOTapu(PMUUECKHE YPAaBHEHHS
2.5  llemsie u IpoOHO-paIMOHATEHBIE HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7  Tloka3arenbHbIe U Jorapu(pMUIECcKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckrue HEpaBeHCTBA
2.9  CucrteMsl 1 COBOKYITHOCTH YpaBHEHHUH M HEPABEHCTB
2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpura cucTeMbl JUHEHHBIX ypaBHEHUH. ONpenenuTelb MaTPHIIBI
3 OyHKUIUHU U TpadUKU
31 OyHknus, cnocoObl 3amanus (pyHkmuu. [paduk dyHkumn. Bzammuo oOpaTHBIE
' ¢ynkuuu. YétHeie 1 HeuéTHBIe PyHKIMU. [leproanyeckue GyHKIMN
O6nactp ompeneraeHUss W MHOXKECTBO 3HaueHWid GyHkumu. Hymu  yHkmm.
3.2  IlpomMexxyTkum  3HAKOTMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKITHH.

MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee u HauMeHblliee 3HadyeHne PyHKIuu




Ha IPOMECIKYTKC

Crenennas pyHKIMS C HaTypaJIbHBIM U LIeJbIM rokaszareneM. EE€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkiuid. CBoiicTBa (PyHKIUH, HEIPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmya cI0KHBIX TPOILEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1  IlpousBognas Gpynkuuu. [IpousBoHbIe 3IeMEeHTapHBIX QYHKINN
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxaeHue HamOONbIIEr0 M HAUMEHbBIIEro 3HadeHWs] (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTUKA
5.1 = MHoxecTBO, onepaluu HajJ MHOKecTBaMHu. [narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha IUNIOCKOCTH
7.2 | TlpsMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v HOBEPXHOCTH BpAIICHUS
7.5  KoopauHaTbl U BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Y4eOHnk

METOANYECKHUE MATEPUAJIBI IS YUUTEJA

MeTtoandeckoe ocodue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET

Matepuainsr 6ubmuorexu [JOK






