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HHOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yue6HOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS IS
obyuatommuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNILHOTO CTaHJApTa CpenHEero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHMM, NPEABABISIEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHMIO, W TPaIULHA
poccuiickoro o6pasoBaHus. Peanmuzanus mporpaMMbl 00€CIEUYHMBAET OBJAJCHUE KIIOUEBBIMU
KOMIICTCHUOUAMHU, COCTABJIAIOIIMMU OCHOBY JIA CaMOPa3BUTUA W HCHPCPBIBHOI'O O6p330BaHI/I$I,
[[EJIOCTHOCTh  OOIICKYJIbTYPHOTO, JIMYHOCTHOTO H TIO3HABATEIIBHOTO PAa3BUTHS JIMYHOCTU
00yJaronuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbli Kypc «BeposiTHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOKEHUEM
U pa3BUTHEM OJIHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpoBHsS OCHOBHOM mikoJibl. Kypc
npenHa3HayeH Juid GOpMUPOBAaHUSA Y OOYYaIOIKUXCSl CTATUCTUYECKOM KYJIbTYpbl U TOHUMaHUS
pOJIN TEOPHH BEPOSITHOCTEN KaK MaTeMaTHMYeCKOr0 MHCTPYMEHTa JJIsl M3Yy4eHHS ClydyalHBIX
coObITHH, BenMUMH U mporneccoB. [Ipu wu3ydeHnn Kypca oOoramarwTcs MpeICTaBICHUS
yyYaluxcs 0 METo/IaX MCCIIEJOBaHNs M3MEHUYMBOTO MUpPa, Pa3BUBAETCS MIOHUMaHHE 3HAYMMOCTHU
1 OOIIHOCTHM MaTeMaTHYEeCKHX METOJIOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYyYHOT'0 MUPOBO33PEHUSI.

CopepxaHuie Kypca HalpaBlIeHO Ha 3aKpEIUIEHHWE 3HAHWN, MOJYyYEHHBIX NPHU H3yYEHHH
Kypca OCHOBHOM IIKOJIBI W Ha pPa3BUTUE TMPEJCTABICHUN O CIy4alHbIX BEIWYMHAX U
B3aMMOCBSI3X MEXJY HHMMH Ha BaXHBIX IpUMEpax, CHOKETbl KOTOPBIX IOYEPIHYTHl U3
OKPYXAaIOIIEro MUPA.

B cooTBercTBUU € yKa3aHHBIMHU LIENISIMU B CTPYKType y4eOHOro Kypca «BeposTHOCTh U
CTaTUCTHUKa» CpeJHeW IIKOJbl Ha 0a30BOM YypOBHE BBIJEJIEHBI CJEAYIOIIHE OCHOBHBIE
coaepxatenbHbie TUHUA: «CIydaifHble COOBITHS M BEPOSATHOCTH», «ClydailHbIC BEIMYMHBI U
3aKOH OOJIBIINX YHCET.

Baxnyio uacth Kypca 3aHMMaeT U3y4eHHE TE€OMETPUYECKOr0 M OMHOMHAIHLHOIO
pacupeneneHuid M 3HAaKOMCTBO € HMX HENPEPbIBHBIMU aHAJIOTaMU — I[IOKa3aTEebHBIM U
HOPMAaJIbHBIM PacIpeieICHUSMH.

Copnepxanne nuHuu «CrydaiiHple COOBITHSI U BEPOSITHOCTU» CIY)KUT OCHOBOM JJis
dbopMHUpOBaHMST TPEACTABICHUNH O paclpeleleHUH BEPOSITHOCTEH MeXKAy 3HaYCHUSIMU
CIIydailHbIX BEJIMYHMH, a TAaKXKE 3Ta JIMHUSA HeoOXoIuMa Kak 0a3a Juid U3y4eHHs 3aKOHA OOJIBIINX
yrcen — (DyHJAaMEHTaIbHOTO 3aKOHA, ACWCTBYIOIIET0 B MPUPOJEC U OOIIECTBE U HMEIOIIErO
MatemaTuueckyro  Gopmanuszanuio. Cam  3akoH  OONBIIMX  YHCEN MpeyaraeTcss B
03HAKOMUTENBHOU (PopMe ¢ MUHUMANIBHBIM HCIIOIb30BAHHEM MaTeMaTH4eCKOro (hopMaan3ma.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIy4YallHBIMU BEJIMYMHAMM, aKIIECHTUPYIOT BHUMAaHHE
LIIKOJPHUKOB Ha ONMCAaHUM W H3YYEHUHU CIyYalHBIX SIBJICEHUW C TOMOUIbIO HENPEPBIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHHE YIEISIETCs T0KA3aTeIbHOMY U HOPMaJIbHOMY paclipelelIeHUsIM,
IpU OSTOM TMpeNNojaraeTcss O3HAKOMHUTEIbHOE H3ydeHHe MaTepuana 0e3 JI0Ka3aTesbCTB
MIPUMEHSAEMBIX (DAaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha HU3YUYCHHEC KYypcCa ((BCPO}ITHOCTB U CTaTHUCTHKA» Ha 0a30BOM YPOBHE OTBOJUTCA 1 gac B
HCACIIO B TCUCHUEC KAaXXI0T'0 roaa O6y‘-ICHI/I$I, Bcero 68 y‘Ie6HLIX qacCoB.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

[IpencraBnenne JaHHBIX C MOMOIIbI0 Tabmui U auarpamm. Cpemnee apudmeTHuecKoe,
MeJuaHa, HauOoJsblllee M HaUMEHbLIEEe 3HAUYEHUs, pa3Max, AUCIEPCUs U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4ailHble COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxompl). BeposATHOCTh CIlydallHOTO COOBITHS. BIM30CTh YacTOTBI M BEPOSITHOCTH COOBITHIA.
CnyyaiiHble OIBITH ¢ PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Omneparuu Haja COOBITHSIMU: TepeceueHue, 00beIMHEHNE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyina ClI0KeHUs BEPOSITHOCTEN.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSTHOCTEN. JlepeBO CIy4ailHOTO HKCIIEPUMEHTA.
dopmyra nmoaHOM BepoaTHOCTH. HezaBucumbie COOBITHS.

Kom0OunartopHoe npaBuino ymHoxeHus. [lepectanoBku u ¢aktopuan. Yucao coueTaHuid.
Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa.

bunapHblii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble HCIIBITAHUSL.
Cepusi He3aBUCHMBIX HCHBITAHUH g0 nepBoro ycrexa. Cepus HE3aBUCUMBIX HCIBITAaHUI
beprymn.

CnyvaliHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
ITpumeps! pacipeneseHuii, B TOM YHCIIe, TEOMETPUUECKOE U OMHOMUAIIBHOE.

11 KJIACC

UucnoBble  XapaKTEPUCTUKU  CIYYalWHBIX BEJIMYMH: MaTEMaTHYECKOE  OXXHUIAaHUE,
JUCIIEPCHS U CTaHJAPTHOE OTKJIOHEHUE. [Iprumepsl MpUMEHEHUsT MaTEMAaTUYECKOTO OKHIaHUs, B
TOM 4YHCJIE B 3a/JadyaX W3 IIOBCEJHEBHOW >KM3HM. MareMaTHuecKoe OXKHIaHWEe OWHApHOU
CIydyalHOM  BeNMYMHBL. ~MareMaTH4yecKoe OXHAAHUE CYMMbl  CIyYallHBIX  BEJIWYHH.
MareMaTtuueckoe 0KUIAHUE U TUCIIEPCUs TEOMETPUUIECKOTO U ONHOMHAIBHOTO PacTpeIeIICHUH.

3akoH OOJIBIIIUX YKCENI M €r0 POJib B HayKe, MpUpoJie U oOmecTBe. BEIOOpOUHBIN MeTO
HCCIIENOBAaHUH.

[IpuMepsl HEenpepbIBHBIX CAy4alHbIX BEIWMYMH. [IOHSATHE O IUIOTHOCTH paclpenesieHHUs.
3ajauu, NOpPUBOIAIIME K HOpPMalbHOMY pacnpeneneHuto. [loHstue o HOpMaabHOM
pacrnpeieIeHUH.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'PpaKIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HMCHOJIb30BAHUIO 3THX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHMS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEHICHWH, pacCYyXIECHUW; BOCIPUUMUYUBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOUS; UHTEPECOM K Pa3IMuHbIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIaHBbI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHHUIO H
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN VISl OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM NIEATENIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYUMOCTHU JUISl Pa3BUTHS LIMBUWIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOrPAMMEBI y4eOHOTO TIpeameTa «MaTemMaTukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh AapPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOATENHHO CIUIAHUPOBAHHBIM ODKCIIEPUMEHT, HCCIEIOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



® [IPOTHO3UPOBATH BO3MO’KHOE PA3BUTHE IIPOLIECCA, A TAKIKE BBIABUIaTh IIPEIIIOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora c undopmanueii:

e BBIABIATH AePUUIUTHI HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX Ul OTBETa Ha BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

e BpIOMpaTh MH(POPMAIMIO M3 HWCTOYHHKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpE/ICTaBICHMUS;

® CTPYKTYpUpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B  pasauuHbIX  (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

® OLEHUBaTh HAAEKHOCTh HH(OpPMALMKM [0 CAMOCTOSITENHHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBHMSIMH U LEJISIMHU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHHs 3ajaul, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

® B X0Je OOCYXJCHHS 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXJaeMOU TEMBbI, IPOOIEMBL,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHUBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmynupoBath
pa3HoTriacusi, CBOU BO3PaKEHUS;

® MIpEACTaBIATH PE3YyNbTAThl PEUICHUS 3aJaud, SIKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

® T[IOHUMaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYAIbHONU pabOTHI
IpU pelIeHHHd Yy4eOHBIX 3aJad; MPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThl, pacmpeneniarb BHABI padoT,
JOTOBapUBaThCsa, OOCYXKIaTh MpoLlecC W pe3ynbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJICH;

® y4acTBOBATH B IPYMIOBBIX Popmax paboThl (00CykaeHUsI, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMb» M HHBIC); BBINIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAJa B 00U
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhoie pecynamuenvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCio8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranm3anus:

COCTaBJIATh IUIaH, aJTOPUTM peLIeHHs 3ajlaud, BBIOMpaTh CIOCOO peleHHus ¢ y4€ToM
UMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JEUCTBUH M MBICIUTENBHBIX MPOLECCOB, MX pPe3ylIbTaTOB; BIAJAECTh CHOCOOAMH
CaMOIIPOBEPKHM, CAaMOKOHTPOJI IMpOLEeccCa W Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

YuTaTh U CTPOUTH TAOIHUIIEI U TUATPAMMEL.

OnepupoBaTh TMOHATHUSMHU: cpenHee apudmerndeckoe, MeauwaHa, HaunOoJIbIIee,
HaMMEHbIIIee 3HaYCHUE, pa3MaxX MacCHBa YHCIIOBBIX JJAHHBIX.

OnepupoBaTh MOHATUSAMHU: CIIy4alHBIN 3KCHEPUMEHT (OMBIT) U CiIydyailHOe COOBITHE,
AIIEMEHTAPHOE COOBITHE (AIEMEHTAPHBIN MCXO[) CIYyYaifHOTO OMBITA; HAXOIUTH BEPOSITHOCTH B
OTIBITaX C PaBHOBO3MOXKHBIMH CITyJaHBIMH COOBITHUSIMHU, HAXOJUTh M CPAaBHUBATH BEPOSTHOCTH
COOBITHH B M3YYCHHBIX CITyYalHBIX SKCTICPUMEHTAX.

Haxomute u popmynupoBaTh COOBITHS: TIEpECEUCHUE M OOBEIUHEHNE TaHHBIX COOBITHH,
coObITHE, MPOTHBOIIOJOKHOE JaHHOMY COOBITHIO; TOJIb30BAaThCA AMAarpaMMaMu Oujepa U
(hopMyII0ii CIIOXKEHHUS BEPOSITHOCTEH MPHU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCIOBHas BEPOSITHOCTb, HE3aBUCHMBbIE COOBITHS, HAXOAWUTHb
BEPOSITHOCTH C MMOMOUIBIO ITPABUIIa YMHOKEHHS, C IIOMOIIBIO JIEpeBa CIYyYaliHOTO OIbITA.

[IpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATUSAMH: HCIBITAHUE, HE3aBHCHUMBIC HCIBITAHUS, CEPUS HCIBITAHUM,
ycrex U HeyJada; HaXOJIUTh BEPOSTHOCTH COOBITHH B CEpUM HE3aBHCUMBIX HCIBITAHUN 0
MIEPBOTO ycIlexa; HaX0AUTh BEPOSITHOCTH COOBITHI B cepuM HcTbITaHui bepHysuiu.

OnepupoBaTh MOHATUSIMH: CIy4aiiHas BEJIUYMHA, pacCIpellelieHue BEpPOSATHOCTEH,
Jyarpamma pacrpeieeHus.

11 KJIACC

CpaBHI/IBaTb BCPOATHOCTH 3HaYEHH I cnyqaﬁHoﬁ BCIIMYHUHBI IIO PpaCHpCACIICHUIO WU C
IIOMOIIIBIO AUarpamMmm.

OHepI/IpOBaTB MNOHATHEM MATEMATHYCCKOTI'O OXUIAAHUA; TMPUBOAUTL IIPUMCPBI, KakK
MPUMCHACTCA MATECMATUYCCKOC OKHIAHUC CJ'Iy‘IElfIHOfI BCIIMYHUHBI HAXOJHUTHb MAaTCMaTU4YCCKOC
OKNJaHUC IO JaHHOMY paCIIpEACIICHUIO.

HmMmeTh NpeaACTaBJICHUC O 3aKOHC OOJIBIIIMX YHCEIL.

HmMmeTh MMpEACTaBJICHUEC O HOPMAJILHOM paClIpCACICHNUN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (pPOBbBIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
http://window.edu.ru/

1 [IpencraBnenue NaHHBIX U 4 http://www.school.edu.ru

omucarejabHag CTaTUCTHUKA https://resh.edu.ru
http://school-collection.edu.ru/

CityyaliHbI€ OTIBITBI M CITy4allHbIE http://window.edu.ru/

2 COOBITHSI, OTIBITHI C PABHOBO3MOXHBIMH 3 1 https://math-ege.sdamgia.ru
AJIeMEHTapPHBIMH UCXOIaMH

3 Omneparuu HaJ| COOBITHSIMU, CIIOKEHUE 3 http://www.school.edu.ru
BEPOSITHOCTEN
VYcnoBHas BEpOSATHOCTb, IEPEBO https://resh.edu.ru

A CITy4aifHOTO OMBITA, (hOPMYJIa MOTHOM 5 1 https://math-ege.sdamgia.ru
BEPOSITHOCTH U HE3aBUCUMOCTD
CcOOBITHI

5 MeMeHTH KOMOHHATOPHKH 4 http://school-collection.edu.ru/

http://window.edu.ru/
6 Cepun nocie0BaTeIbHbIX UCITBITAHUN 3 1 https://math-ege.sdamgia.ru
. http://www.school.edu.ruhttps://math-

CrnyuaiiHble BEJIMYMHBI U 0:// - psi//

7 6 ege.sdamgia.ru
pacrnpeneneHus

https://resh.edu.ru
8 O0o0011eHre U cucTEMaTH3aIMs 3HAHUHI 5 1 https://math-ege.sdamgia.ru



http://window.edu.ru/
http://www.school.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
https://math-ege.sdamgia.ru/
http://www.school.edu.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
https://math-ege.sdamgia.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10 34 9 5
ITPOTPAMME
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3ie/ioB U TeM Komrponbsie  Tpaxruuecie (ungpossbie)
MpPOrpaMmabl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
http://window.edu.ru/
MaremaTH4yecKoe OKUAaHUE CITy4aliHOM http://www.school.edu.ry
1 4 https://resh.edu.ru
BCTTMIHHEBI http://school-
collection.edu.ru/
http://window.edu.ru/
Jucnepcus U CTaHAAPTHOE OTKIIOHEHUE http://wvrw.school.edu.ru
2 . . 4 1 https://resh.edu.ru
CIIYYaliHOU BEJIUYUHBI http://school-
collection.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru
3 3aK0H OOJIBIINX YHCENT 3 1 https://resh.edu.ru
http://school-
collection.edu.ru/
http://window.edu.ru/
o http://www.school.edu.ru
HenpepsiBHBIE CilydaliHbIE BEJIMYMHBI
4 2 1 https://resh.edu.ru
(pacmipenienenusi) http://school-
collection.edu.ru/
http://window.edu.ru/
5 HopwmaneHoe pacnpenenenus 2 1

http://www.school.edu.ru



http://window.edu.ru/
http://www.school.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/

https://resh.edu.ru

http://school-
collection.edu.ru/

[ToBTOpEHUe, 0600IICHNE U
CHUCTEeMaTU3alUs 3HAHUI

19

https://math-ege.sdamgia.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://math-ege.sdamgia.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara usyyenus

IIman

dakr

[IpencraBieHue JaHHBIX C TOMOIIBIO TAOIUI] U
JUarpaMm

01.09

Cpennee apudmerndeckoe, MeraHa,
HauOOJIbIIIee U HAMMEHBIIIEee 3HAYCHHUS, Pa3MaXx,
TUCTIEPCHS], CTAHJIAPTHOE OTKIIOHCHHUE YHCIIOBBIX
Ha0bOpOB

08.09

Cpennee apudmeTndeckoe, MeauaHa,
HauOOJIbIIICe U HANMEHBIIIEE 3HAYCHHUS, Pa3Max,
JMCTIEPCHsl, CTAHAAPTHOE OTKIIOHEHHE YHCIIOBBIX
Ha0bOpPOB

15.09

Cpennee apudmerrueckoe, MeinaHa,
HauOOJIbIIICe U HANMEHBIIICE 3HAYCHHUS, Pa3Max,
JIMCTIEPCHsl, CTAHIAPTHOE OTKIOHECHHE YHCIIOBBIX
HabOPOB

22.09

CrnyyaiiHble SKCIEPUMEHTHI (OTIBITHI) U
ciydaiiHble COOBITHS. DJIeMEeHTapHbIE COOBITUS
(ucxompr)

29.09

BeposTHOCTD CIydaitHOro cOOBITHSL.
BeposiTHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH

06.10

BepOSITHOCTL CJ'Iy‘lElfIHOFO COOBITHSL.

13.10




[IpakTuyeckas pabora

Omnepanmu HajJ COOBITUSIME: TIEpECeUeHHE,

8 00BeMHEHHUE COOBITHIA, TPOTUBOIIOIOKHBIC 1 20.10
coObITHs. [Inarpammsl Ditnepa
Onepanuu Haj COOBITUSIMU: IIEPECEUEHUE,
9 00beTMHEHNE COOBITHIA, IPOTUBOTIOIOKHEIE 1 27.10
coObITHs. [Inarpammsl Diinepa
10 dopmyra cloKeHUS BEPOSTHOCTEH 1 10.11
VYcnoBHast BEpOSATHOCTh. Y MHOKECHUE
11 BeposiTHOCTeH. [lepeBo cityyaiiHOTro 1 17.11
AKCTIEPUMEHTA
YcnoBHast BEpOSTHOCTh. Y MHOKECHUE 2411
12 BEpPOSATHOCTEH. JlepeBo cirydaiftHOTO 1
JKCIEPUMEHTA
YcnoBHast BEPOATHOCTh. Y MHOKEHUE
13 BEpOSATHOCTEH. JlepeBo cirydaiftHOTO 1 01.12
JKCIIEPUMEHTa
14 dopmyia MoJHOM BEPOATHOCTH 08.12
15 dopmyia MoJHON BEPOSITHOCTH 15.12
16 ®dopmyJia MoJHOK BEpoSITHOCTU. HezaBucumbie 1 99 12
COOBITHS
17 KontponbHas padoTa 1 12.01
18 KoMOuHaTopHOE IPaBUIIO YMHOKEHUS 1 19.01
19 [TepecTtanoBkH U haKkTOpHAI 1 26.01
20 Yucno coueranuii 1 02.02
21 Tpeyronsauk [Tackang. @opmyna OuHOMa 1 09.02

Hrrotona




bunapHbIi ci1ydaliHbII ONBIT (MCIBITAHUE),
ycliex 1 Heyzauya. HesaBucumble ncnbITaHus.

22 . 1 16.02
Cepust HE3aBUCUMBIX UCTIBITAHUH JI0 TIEPBOTO
ycrexa

23 Cepus He3aBUCUMBIX UcnbITaHUH beprymnu 1 01.03
Cepust HE3aBUCHMBIX UCTIBITAHUH.

24 [IpakTrudeckas paboTa ¢ HCIOJIE30BaHHEM 1 15.03
AIEKTPOHHBIX TAOJIHIL

25 CrnydaifHast BeTUYMHA 1 22.03

26 Pacnpenenenue BepositTHocTel. Jlnarpamma 1 05.04
pacripeneieHus

27 CymMma 1 mpou3BeieHUE CIyYalHbIX BETUYUH 12.04

28 CymMma ¥ mpou3BeieHUE CIy4alHbIX BETUYUH 1 19.04

29 [Ipumepsl pacnpenesneHuii, B TOM YUCIe 1 26.04
reoMeTpuueckoe 1 OMHOMHAILHOE

30 [Ipumepsl pacnpenesneHuii, B TOM YUCIe 1 03.05
reoMeTprueckoe 1 OMHOMHAILHOE

31 HOBTOPGHI/IC, 0000111eHrE U cUcTeMaTU3alus 1 17.05
3HAHUH

39 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 1 94.05
3HAHUH

33 Hroropas koHTpoJIbHAs paboTa 1

34 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 1
3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

Kounrtpoun
HbIE
padoThbI

IIpakTuy
ecKue
padoThbI

[ara usyyenus

[ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AITIS 3HAHUH.
CrnydaiiHble OTIBITHI M BEPOSITHOCTH CITyJailHBIX
coobITuii. Cepun HE3aBUCUMBIX UCTIBITAHUN

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITNS 3HAHUH.
CrnydaiiHble OIIBITHI M BEPOSITHOCTHU CIIyYailHBIX
coOpIThii. Cepru HE3aBUCUMBIX UCTIBITAHUIN

[ToBTOpEeHME, 0000IIEHNEe, CHCTEMATH3AIIS 3HAHUH.
Ciy4yaliHbI€ OTIBITHI M BEPOSITHOCTH CIIYYaHBIX
coOpITuii. Ceprn HE3aBUCUMBIX UCTIBITAHUN

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITIS 3HAHUH.
Ciy4aliHbI€ OTIBITHI M BEPOSITHOCTH CIIYYaHBIX
coOpITuii. Ceprn HE3aBUCUMBIX UCIIBITAHUIN

[TpumMepbl MPUMEHEHUST MATEMATUIECKOTO OXKHIAaHHSI
(cTpaxoBaHue, goTepes)

MaremaTudecKkoe OKUJaHue CYMMbI CJ'Iy‘I&ﬁHHX
BCIINYHUH

MatemaTtuueckoe 0XKuIaHUe TEOMETPUUECKOTO U
OMHOMHUABHOTO pPaclpeieTICHH

MatemaTHuecKoe OKUIAHUE TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeieeHnit

I[I/ICHepCI/IH " CTaHAAPTHOC OTKIIOHCHUC

10

I[I/ICHepCI/IH " CTaHAAPTHOC OTKIIOHCHUC




Jlucniepcuu reoMeTpuYecKoro 1 OMHOMHUAIbLHOIO

1 pacnpeneneHus

12 [IpakTruyeckas paboTa ¢ HCIOJIBL30BaHHEM
AIEKTPOHHBIX TAOJIHII

13 3akoH OOJIBIINX YKce. BRIOOpOUHBI MEeTO T
Hccaea0BaHuI

14 3akoH OoJibIINX YyKcen. BeiOopouHbIil MeTox
HCCIea0BaHuN

15 [IpakTnueckas paboTa ¢ UCTIOIb30BAaHUEM
AIEKTPOHHBIX TAOJIHUII

16 Htorosas koHTpoJBbHAs paboTa
[IpuMepsl HENPEPBIBHBIX CITYYaiHBIX BETUYMH.

17 @yHKIMSA INIOTHOCTH pacnpeneneHus. PaBHomepHoe
pacrpesieneHne U ero CBoMcTBa
[Tpumepsl HEMPEPHIBHBIX CAYYaHBIX BEJIMYHH.

18 OyHKIUSA MIIOTHOCTH pacupeneieHus. PaBHomepHoe
pacrpesieneHne U ero CBoMcTBa
3anauyu, OpUBOASIINE K HOPMAJIbHOMY

19 pacnpenenenno. yHKIMS UIOTHOCTU U CBOMCTBA
HOPMAaJIbHOTO PACIIPEIEIICHHS

20 [IpakTndeckas paboTa ¢ UCIOIb30BAHHEM
AIEKTPOHHBIX TAOJIHII

21 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus
3HaHuM. OnucarenpHasi CTaATUCTUKA

29 IToBTOpEeHue, 0000IIeHNE U CUCTEMAaTU3ALHS
3HaHuM. OnucarenbHasi CTaATUCTUKA

23 [ToBTOpEHue, 00001IeHNE U CUCTEMAaTU3ALHS

3HaHUH. OTBITHI C PaBHOBO3MOKXHBIMHA




AJIEMEHTAPHBIMU COOBITUSIMH

24

[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIS
3HaHui. OMBITH C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMH COOBITUAMU

25

[ToBTOpEHUe, 0600IICHNE U CHCTEMATU3AIINS
3HaHUN. Beruncinenue BeposiTHOCTEN COOBITUH C
npuMeHeHneM (GopmMyil U rpaduIecKuX METOI0B
(koopaMHaTHas npsMasi, IepeBo, TuarpaMmma
Diinepa)

26

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS
3HaHMUN. Beruncinenune BeposiTHOCTEN COOBITHI C
npuMeHeHneM (Gopmyi u rpaduyecKux METO0B
(koopaMHaTHas psMasi, IepeBo, TuarpaMmma
Diinepa)

27

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHUH. BeyrciieHne BeposSTHOCTEH COOBITHIA C
puMEHEeHHEM (GOopMYIT U TpaPUIECKUX METOIOB
(koopauHaTHas IpsMasi, JepeBo, Tuarpamma
Diinepa)

28

[ToBTOpeHue, 06001IeHNE U cUCTEMaTU3alus
3HaHUH. BeIyrciieHne BeposSATHOCTEN COOBITHI C
npuMeHeHneM (Gopmyi u rpadudecKux METOI0B
(koopaMHaTHas IpsMasi, IepeBo, Tuarpamma
Diinepa)

29

[ToBTOpEeHue, 00001LIeHNEe U CUCTEMATU3ALMS
3HaHMH. CirydaiiHble BETMYHUHBI U pacIpeeIICHUs

30

[ToBTOpEeHue, 00001IeHNEe U CUCTEMAaTU3ALHS
3HaHui. CirydaiiHble BEJIMUMHBI U paclpeacIcHus




[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIS

31 3HaHUU. MaTemaTu4ecKoe OKUJaHue CIIy4aiiHOU 1
BEITMYMHBI
[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIINS

32 3HaHMN. MaTemaTuueckoe 0XKuaHue ciydyaitHoM 1
BEITMYMHBI

33 Hrorosas koHTpOJIbHAS paboTa 1

34 [ToBTOpEeHMe, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUT

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






