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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO M ITO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISIETCA
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoiyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUS y OOYYarolUXCS
CTaTUCTUYECKOM KYJbTYpbl M TIIOHUMaHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA Ui MU3yYeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3yueHunm kypca oOOramaroTcs MNPEACTABICHUS YYalllUXcCs O
METO/IaX MUCCIEAOBAHMS U3MEHUYMBOTO MUPA, PA3BUBAETCS IOHUMAHUE 3HAYUUMOCTHU
¥ OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHHUS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHUE 3HAHUM, NOJYYEHHBIX IPH
M3yYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT M CTaTUCTUKA» CpelHEN IMIKOJIbl Ha 0a30BOM YPOBHE BbIJICICHbI
CIIEyIOIlMe OCHOBHBIE cojepxkaTenbHble JUHUU: «CiydyaliHble COOBITHA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxxHylo 4acTb Kypca 3aHUMaeT H3yY€HUE TIEOMETPUYECKOro H
OMHOMUABHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEMPEPhIBHBIMU aHAJIOTaMU
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copnepxanune nuHuM «CrydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSTHOCTEH
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAaK)K€ 3Ta JIMHHUS HEOOXOJMMa Kak
0a3a s M3ydyeHUs 3aKoHAa OOJBIIMX uuced — (YyHIaMEHTAIbHOTO 3aKOHa,
NEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIHMYHMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTuyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIlee 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4dailHble COOBITUSI. DIIEMEHTApPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NTEpeEceueHue, O0bEAUHEHNE, TIPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunaTopHoe npaBuino ymHOkeHus. I[lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIuun.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OKMJAHUE, IUCHEPCUs U CTaHJapTHOE OTKIOHeHue. Ilpumepsl npuMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMMAIILHOTO pacipeiesIeHUH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUMAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C MX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLICHUN, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbIO (3710pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHsS; WHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaT€MaTHYeCKOMY OOpa3oBaHUIO W
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COITUATEHO-YKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMAIBLHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIS1 OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JIII Pa3BUTHS I[MBHJIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBI Y4EOHOTO TMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcanvnvie = nozmasamenwvuwvle  Oelicmsus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBISBJIATH U XapaKTEPH30BaTh CYIISCTBEHHBIC MIPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U MNPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISTH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJISi OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEICTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJHTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefAHee  apupMETHYECKoe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEEe 3HAaU€HNE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (3JEMEHTApPHBIM HMCXOJ) CIy4alHOIO OIBITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: IIEPECEUEHUE M OOBEIUHEHUE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jusepa u GopMylioN CI0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MpaBUJia YMHOKEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUN JI0 IEPBOTO yCIeXa; HAXOJIUTh BEPOSATHOCTU COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CllydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; PUBOIUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXKHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOIWTh
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

Hmeth nipeAcTaBieHue O 3aKOHE OOJIBIINX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB u TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBienue JaHHBIX ¥ OMUCATEIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [TOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcioBHas BEPOATHOCTD, IEPEBO
CIIy9aifHOTO (r))HI)ITa do I\I; ia TTOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
bu6mmoreka [JOK
4
DIEMEHTEI KOMOHHATOPHICH https://m.edsoo.ru/e0b7b0f1
Cepuu nociaenoBaTeNbHBIX UCIBITAHUI 3 1 bubmorexa [IOK
P A https://m.edsoo.ru/e0b7b0f1
CryyaiiHble BEIHYUHEI U paclpeacIeHus 6 bubmmorexa [TOK
ya pacripel https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTHuecKoe OKHUIaHUE CIy4YalHOM 4 bubmuorexa [JOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3axon Gompumx wHCen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
H 2 1
> OPMATBHOE pactpeaerei https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpeHue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/5fbc5dcl
OBIEE 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

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KIIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi
pe3yJabTara
6 Teopus BeposTHOCTEN U CTAaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI U THATPAMMBI
OnepupoBaTh MHOHATHSAMU: CpeAHee apudMeTHdeckoe, MeauaHa,
6.2 HauOoIpllee, HaMMEHbIIEE 3HAYEHUE, pa3Max MacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4alHBIH SKCHEPUMEHT (OIBIT) U
cilydaifHOe COOBITHE, DJIEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
6.3 CllyyallHOro  OMbITa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOXKHBIMU CIy4YallHBIMU COOBITHSIMH, HAXOJIUTh U CPAaBHMUBATH
BEPOSITHOCTH COOBITUI B U3YUEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u ¢dopMynupoBath coOOBITHS: IepeceueHue U OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOKHOE ITAHHOMY COOBITHIO;
' MOJIb30BAaThCA  JIuarpamMmmamu  Oidiepa u  (QOpMyJol  CIIOXKEHUS
BEPOATHOCTEW ITPH PELICHNUH 33124
OnepupoBaTb NOHATHUSAMHU: YCJIOBHAs BEPOSITHOCTb, HE3aBUCHMBbIE
6.5 COOBITHS; HAXOJUTh BEPOSATHOCTH C MOMOIIBIO MpaBUjiIa YMHOXKEHHUS, C
MIOMOLUIBIO JEPEBA CIIYYaHOTO OIIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS MPU PEIICHUH 33134
OnepupoBaTh MOHATHSMU: UCIIBITAHNE, HE3ABUCUMBIE MCIIBITAHUS, CEPUS
6.7 UCIBITaHUH, yCIIeX U HeyJayda; HaXOAUThb BEPOSTHOCTU COOBITUH B CepUU
' HE3aBHCHMBIX MCIBITAHUM 10 NEPBOIrO yCIEXa, HaXOAUTh BEPOSTHOCTU
cOOBITHH B cepuH UctbITanui bepHysn
6.8 OnepupoBaTh MNOHATUAMH: CllydaiiHas BEIM4YMHA, paclpeseleHue

BEPOATHOCTEN, JUarpaMmma pacipeesIeHus




11 KIIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero o01ero odpa3oBaHusi
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
£ 1 CpaBHUBaTh BEpPOSITHOCTA 3HAYCHUM CIIy4YaHOM BEJIMYHUHBI IO
' pacnpeesIeHUIO WK ¢ IOMOUIbIO AUArpaMM
OnepupoBarh MOHSATHEM MaTEMaTHUYECKOTO OXXUIAHHS, MPUBOJIUTH
£ 5 MpUMEpPhl  TOTO, KaK MPUMEHSETCS MAaTeMaTH4YeCKOE OKHUJIaHUE
' CIIy4alilHOM BENWYHMHBI, HAXOJIUTh MaTEeMAaTUYECKOE OXHUJAHUE IO
JTAHHOMY pacIpeeIeHUIO
5.3 NwmeTts nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHCEN
5.4 Nmets npeacrasineHue 0 HOPMaJIbHOM PaCIpeACIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 31eMeHT COAepPKAHUSA
Kon
6 Teopust BeposiTHOCTEN U CTaTUCTHKA
[IpeacraBinenne nAaHHBIX C MOMOHIbIO Tabimuun ©  guarpamm. CpenHee
6.1 apudMeTHYecKoe, MeauaHa, HauOoJbIllee W HAWMEHbBIIEEC 3HAYCHUS, pa3Max,
JUCIEepPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpPUMEHTHI (OIBITBI) M CIy4YailHbIe COOBITH. DJIeMEHTapHbBIE
coObITusa (ucxonbl). BeposiTHOCTh cimyuaiiHOro coObITHA. bin3ocTh 4YacTOTH U
6.2 BEPOATHOCTH cOOBITUH. CiydaiiHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JI€MEHTAPHBIMU
coObiTUsMH.  BeposiTHOCTH  CcOOBITUH B OmbITaX C  PaBHOBO3MOXXHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuu Hax COOBITUSIMHU: TepeceueHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHBIE
' coObITud. Jlnarpammsl Ditnepa. @opmyna ciaoxkeHus: BEposSTHOCTEN
6.4 VYcnoBHas  BEpPOSATHOCTb. YMHOXKEHHE BEpOSATHOCTEH. JlepeBO  CiaydalHOro
' skcnepumenTa. dopmyna nonHoi BeposTHOCTH. HezaBucumMble coObITHS
65 KomOunatopHoe mnpaBwio ymHOXxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackang. ®opmyna Ounoma HeroToHa
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucneltanns. Cepusi HE3aBUCUMBIX HCIBITaHMH 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymmn
6.7 Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTed. [narpamMmma pacnpeneneHus.
' [Tpumeps! pactipesiesieHni, B TOM YHCIIe FeOMETpUIEeCcKoe U OMHOMHMAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 Teopus BepossTHOCTEN U CTaTUCTHKA
YucioBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMaTU4YECKOE OKHUJAHUE,
5 1 JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHue. [Ipumeprl mpuMeHeHUsT MaTEMaTUYECKOTO

OXHaaHusi, B TOM YHCJIC B 3aaadax H3 HOBCCHHCBHOP'I Ku3HU. MareMaTudeckoe

OXKujaHue OWHApHOW CilyyailHOM BenW4MHBL. MaremMaTHyecKoe OXKHJaHUE CYMMBbI




5.2

CIIy4aliHBIX BETMYMH. MaTeMaTndeckoe OXKHUAaHUE M JUCTIEPCHS] TeOMETPUIESCKOTO
¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH
3akoH OOJBIIMX YUCENI M €ro PoJib B Hayke, MpUpoae U olriecTBe. BrIOOpOUHBIH

METO I/ICCJ'ICIIOBaHI/Iﬁ

5.3

[Ipumepsl  HEMpPEepBIBHBIX  ClydalHbIX Bedu4yuH. [loHSATHE O IMJIOTHOCTH
pacnpenenenus. 3a1auu, NIPUBOAALIME K HOPMAIbHOMY pacupeeneHuro. [lonsatue o

HOPMAJIbHOM pacrnpeaciICHuun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpoBePSIeMOro
TpeOoOBaHMSI

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
00pa3oBaHus

1

Brnagenne MeromamMu JOKa3aTENbCTB, AJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHUe (GOpPMYIHPOBATH W OINEPUPOBATH TOHATHSIMHU: OIPENICICHUE,
aKCMOMa, TeOopeMa, CJEJICTBHE, CBOMCTBO, IpPH3HAK, JOKa3aTeNbCTBO,
paBHOCHIIbHBIC (DOPMYIUPOBKH; MPUMEHSATh HX; yMEHUE (HOPMYIUPOBATH
oOpaTHOE W TIPOTHBOIIOJIOKHOE YTBEPXKICHHUE, TPUBOIUTH NPHUMEPHI H
KOHTPIPUMEPHI, KCIIOJIL30BaTh METOJ MaTeMaTHYeCKOW  WHIIYKIIHH;
MPOBOJMTH JTOKA3aTeIbHBIC PACCYKICHUS MMPHU PEIICHUU 3a7a4, OI[CHUBATH
JIOTHYECKYI0  TMPABWIBHOCTh  PACCYXJICHUH; yMEHHE  ONEPUPOBAThH
MOHSTHSIMHA: MHOXECTBO, TOJMHOXKECTBO, OICpAIlMH HAJl MHOXCCTBAMH,
YMEHHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN armapar JUisi OMACAHHS
PEABHBIX TPOIECCOB W SBICHUN W TPU PEHICHWH 3a7a4, B TOM YHCIIE W3
JIPYruX Y4YeOHBIX NPEAMETOB, YMCHHE OIEPUPOBATH MOHATHAMHU: Tpad,
CBSI3HBIA Tpad, NepeBo, IMHUKI, Tpad Ha IUIOCKOCTH;, YMCHHE 33JaBaTh W
OMHCHIBATh Tpadbl Pa3TUYHBIMU CIIOCOOAMH; HCIIONB30BaTh Tpadbl MpH
pEIICHNN 33129

YMeHne omnepupoBaTh MOHATHSAMHU: HATypalbHOE YHCIO, LIEJI0E€ YHUCIO,
CTEMNEeHb C IIeJIBIM TMOKa3aTeleM, KOPeHb HAaTypajJbHON CTENEHHU, CTETECHb C
palMOHAIbHBIM IIOKA3aTENIEM, CTENEHb C JEHCTBUTEIBHBIM IOKa3aTelieM,
norapumM YucCIa, CHUHYC, KOCMHYC M TaHTE€HC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK MO MOAYJII0, palMOHAIBHOE YHCIO, UPPALHUOHAIBHOE YHCIIO,
MHO>KECTBaA HaTypaJ'II)HI)IX, O EIbIX, paHI/IOHaJ'II)HBIX, I[GI\/'ICTBI/ITSJ'II)HI)IX YHUCCII,
YMEHHE WCIIOJIb30BaTh TMPHU3HAKU JEIUMOCTH, HAaWMEHBIIHA 00uuit
JeNUTeNIb W HauMEHbIllee o0Iliee KpaTHoe, airoputMm EBkimna mnpu
pELIeHUH 3a/1ay; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIUOHHBIMH CHUCTEMaMU
CUHCIJICHHUA, YMeHI/Ie BBIITOJIHATH BBIYUCJIICHUC 3H3‘~IGHI/II>1 " npeo6pa3OBaHI/1${
BBIpQXEHUI CO CTEemeHsMH U Jorapudmamu, mpeoOpa3oBaHUs IPOOHO-
paHI/IOHaJ'H)HI)IX BBIp&)KGHPIfI; YMGHI/IC OHepI/IpOBaTI) IIOHATUSIMU .
MOCIIEA0BATENbHOCTh, apudMeTHdeckass MPOTPECCHs, TeoMeTphYecKast
mporpeccusi, OECKOHEYHO yObIBaromas TeOMETpUYEeCKas MPOTrpecCus;
YMEHUE 33JlaBaTh IOCJIEAOBATEIbHOCTH, B TOM YHCJIE C [OMOIIbIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEpPUPOBATH MOHATUSIMH: KOMILIEKCHOE
YHUCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIAa, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  YHCJa, dbopmMa  3amMCHM  KOMIUICKCHBIX  YHCEI
(reomeTpuueckasi, TpPUTOHOMETpUYECKass U anreOpawdeckas); yMeThb
MPOU3BOJUTH apU(PMETHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCJIaMHU;
HpI/IBOI[I/ITI: HpI/IMepBI HUCIIOJB30BaHUA KOMIIJIICKCHBIX YUCCII, OHepI/IpOBaTB
MOHATHSAMU:  MaTtpuma 2x2  wu  3x3, onpeaenauTedb  MaTpPHIIbI,
T COMeTpI/I‘-IeCKI/Iﬁ CMBICJI onpenenHTenﬂ

YMeHue onepupoBaTh NOHATHUSMU: pPalMOHAIbHBIE, HppallOHaIbHbIE,
MOKAa3aTeNbHbIC, CTETNCHHBIE, JIOTApU(PMUYECKHE, TPUTOHOMETPHUUCCKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATH MOHITHSIMHU:
TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHE, HEPaBEHCTBO,




CUCTEMAa YPAaBHEHMH W HEPABEHCTB, PAaBHOCWIBHOCTb YPAaBHCHMI,
HEPaBEHCTB U CUCTEM; YMEHHE PEIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C IOMOIIBIO PA3IMYHBIX NPUEMOB; pEIIATh ypPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C [TapaMeTPOM; IIPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
JUId PELIeHUs MaTeMaTHM4YecKMX 3a7ad M 3ajad U3 pa3IMyHbIX oOiacTeit
HAyKU U PEAIbHON KU3HU

YMeHue onepupoBaTh IMOHATUAMHU: (GYHKLIUSA, UYETHOCTh (DYHKIMH,
NEPUOUYHOCT (PYHKIMH, OTrPaHMYCHHOCTh (DYHKIMH, MOHOTOHHOCTH
GyHKLIUHU, 3KCTpeMyM (GYHKLUH, HauOOjblllee M HAUMEHbILEE 3HAYEHUS
(GyHKIMU Ha TPOMEXYTKE, HENmpepbiBHAS (YHKIHS, aCUMITOTH rpaduka
GyHKLUUU, NepBas U BTOpas MPOU3BOJAHAS (DYHKIMM, T€OMETPUUYECKHH U
¢u3nyecKuil  CMBICI IPOU3BOJHON, IEpBOOOpa3Has, ONpeAcHEHHbIN
UHTErpajl; yMEHHE HaXOIUThb ACUMNOTOTHl TIpaduka (QYHKIUH; YMEHHE
BBIYUCIISITH TPOU3BOIHBIC CYMMBI, IPOU3BEACHHUS, YACTHOTO M KOMITO3UIIMU
(GyHKLUH, HAXOIUTh YpaBHEHHE KacaTelbHOM K Tpaduky GyHKIMU; yMEHUE
HAXOJUTh TPOU3BOIHBIE 3JEMEHTAPHBIX (YHKIHWI; YMEHHE HCIOIb30BAThH
INPOM3BOJHYIO JUIsl MCCleloBaHUsA (DYHKIMM, HaXOAUTh HauOOJIbLIME HU
HaVMEHbIIME 3HaueHWss (QYHKUUH; CTPOUTH TpaUKH MHOTOUICHOB C
UCMOJIb30BaHUEM  amlapara MaTeMaTHYecKOro aHajiu3a; HpPUMEHSTb
NPOM3BOJHYIO JUIi HAaXOXKIACHUS HAWIYYIIEro pEeHIeHUs B MPUKIATHBIX, B
TOM YHCJI€ COLIMATbHO-3KOHOMUYECKUX U (DPU3MUYECKHUX 3ajlauax; HaXOIUTb
IIOIAAN ¥ 00BEMBI (PUTYp C TIOMOIIBIO MHTETpaia; MPUBOJUTH MPUMEPHI
MaTeMaTHYECKOro MOJETUPOBaHUS C TOMOLIbI0 TU(depeHIHaTIbHbIX
ypaBHEHUU

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKIUHM, oOpaTHas (QyHKIMS,
KOMIO3UIMS (PYHKUMNA, JUHEHHas QyHKUMS, KBagpaTuyHass (QyHKLIH,
panvoHanmbHas (YHKUUS, CTeNneHHas (QYHKLIHSA, TPUTOHOMETPUYECKHE
(GyHKIIMM, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMH, IOKa3zaTelbHas H
jgorapupmuueckasi (QYHKLUHUU; YMEHHE CTPOUTh TIpaduKd H3yUYEHHBIX
(GyHKIHMH, BBIIOIHATH NpeoOpa3oBaHus rpadukoB (GYHKIUH, HCIOJIB30BATh
rpaduKy JUIs U3y4EeHUs MPOLECCOB U 3aBHCUMOCTEH, MpU PelIeHUH 3a/1au
U3 JIpyruX y4eOHBIX NPEIMETOBM 3aJad U3 peajlbHOW KHU3HM; BbIpaxaTb
(dopMynaMu 3aBUCUMOCTH MEXIY BEIMYMHAMU; UCIOJIb30BATH CBOMCTBA U
rpaduku QyHKUMH A7 pelieHHus ypaBHEHUM, HEPaBeHCTB W 3adad C
napamMeTpamMu; Hu300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBa
pEelIeHN YpaBHEHUI, HEPABEHCTB M UX CUCTEM

YMeHue pematb TEKCTOBBIE 33Jaud pa3HBIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, TOJW W 4YacTH, Ha JABI)KEHUE, paboTy, CTOMMOCTh TOBapoB U
yCIyT, HAJOTH, 33]a4l U3 00JacTH YNpPaBICHHS JUYHBIMU M CEMEHHBIMU
(dbuHaHCaAMM); COCTABIIATH BBIPAKEHHUS, YpaBHEHHUS, HEPABEHCTBA M HX
CHUCTEMBI II0 YCJIOBMIO 3aJayd, MCCIENOBaThb IIOJIY4EHHOE peEUICHUE U
OLICHMBATh MPaBIONOJAOOHOCTh pEe3yJbTaTOB; YMEHHE MOJEIUPOBATh
pealbHbIE CHUTYallMM Ha S3bIKE MAaTEMaTHKH; COCTaBIATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHIO 3a/1a4M, UCCIEI0OBATh
IIOCTPOCHHbIE ~ MOJEIM C  HCIOJBb30BaHUEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH ITOIYYCHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpeAHee apuMeTHuecKoe, MeauaHa,
HanOoJIbIlIee ¥ HAaUMEHbIIEe 3HAYCHUS, pa3Max, JUCIEPCHs, CTAaHIApTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE H3BJIEKAaTh, MHTEPIPETUPOBATH
nH(popMaInio, MpeACTaBICHHYIO B TaONMIaXx, Ha JuarpaMmax, rpadukax,




OTPaXXAIOUIYI0 CBOMCTBA peabHBIX IMPOIECCOB M SIBICHHUH; MPEICTABIATH
UHPOPMALIMI0O C TIOMOWIBI0 TabNWI] W  JUarpaMM; HCCJIeI0BaTh
CTaTHCTUYECKHE [aHHBIC, B TOM 4YHCJIE€ C HPUMEHEHHEM TIpadUuuecKux
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpaqmqecm/l Hncciaea0BaTb COBMCCTHBIC
HaOJIOICHUS C TOMOIIBIO JMarpaMM pacCEeMBaHMUs M JTMHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATUAMM: CIIy4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTb CIY4alHOrOo COOBITUS; YMEHHUE BBIYUCIATH
BEPOSTHOCTh C HCIOJB30BAHUEM TIpaUYeCKUX METOJOB; IPUMEHSTH
(GOopMyNbl CIOKEHHsI M YMHOXKEHHUS BEpOSTHOCTEH, (GOpMyily IOJIHON
BEpOSATHOCTH, (popmyny bepHymim, komOuHATOpHBIE (QaKTHl U (HOPMYIIBI;
OLICHUBATb BEPOSITHOCTU pEAJbHBIX COOBITMH; YyMEHHE OIEpHpPOBAThH
NOHATUSAMH:  CIIlydaiiHass BEJNWYMHA, pACIpEICICHUE BEPOATHOCTEH,
MaTeMaTHYeCKOe OXHJAHUe, JUCHEepCUs U CTaHJIApPTHOE OTKJIOHEHHE
CIlyualiHOH  BENMYMHBL, (QYHKIMU  paclpeneieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOIO PacHpeieseHH; yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YyYCHHBIX PACHpEACTICHHUN IS pEeIIeHUs 3a1ad;
3HAaKOMCTBO C IMOHSTHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOAbl BHIOOPOUYHBIX
UCCIICIOBaHMIA; YMEHUE TIPUBOIUTH MPUMEPHI TIPOSIBICHUS 3aKOHA OOJIBIINX
qucel B NPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OIEpHpOBAThH
NOHATUSMH: COYETaHWE, TIePECTaHOBKA, YHCIO COYCTAaHHWH, YHUCIIO
IepecTaHoBOK; OuMHOM HpIOTOHA; yMmMeHHE NpPUMEHSTh KOMOMHATOpPHBIE
GaKkTel W pacCyKACHUS [UIA pEIICHHs 33/a4; OLEHUBATh BEPOATHOCTH
pearbHbIX ~ COOBITHH;  COCTaBJIATH  BEPOATHOCTHYIO  MOJEIb U
WHTEPIPETHPOBATH NOJTYYCHHBINA PE3yIIbTaT

YMeHue  onepupoBaTb  MOHATUAMM: TOYKa, IpsMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHMHA YIUIA, INIOCKUMA YroJl, ABYTPaHHBIN
Yroj, TPEXTPAaHHBIA YroJ, CKPELIMBAIOIIUECS IMPAMBIC, M1ApaUICIbHOCTD U
NEPNCHAUKYIAPHOCTb NPAMBIX H HHOCKOCTCI\/'I, yYroja MEexay npsAMbIMHU, YI'OJI
MEXAY NPSMON U IMIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTIMH, PACCTOSHUE OT
TOYKH 0 INNIOCKOCTH, paCCTOAHUC MCKAY MPAMBIMH, PACCTOAHUC MCKIY
IIJIOCKOCTSIMU; YMEHHME HCIIOJIB30BaTh IPU PELICHUHM 3a1a4 H3y4YEHHBIE
(GakThl U TeopeMbl IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KAIOIIEr0 MHpa; CTPOUTb MATEMATHUYECKUE MOJEIU C IOMOIIbIO
TCOMETPHUICCKUX HOHATHH U BCJIIMYMH, pCIIaTh CBA3aHHBIC C HHUMU
IIPAaKTUYECKUE 3a0a4U

10

YMeHue omnepupoBaTh MOHSTUAMU: IUIOMAAbL (QUIYpbI, 00bEM (QUrYpHI,
MHOTOTPaHHMK, NPAaBUJIbHBI MHOTOIPDAaHHUK, CEUEHUE MHOTOTPAHHMKA,
KyO, mnapajuienenumnen, NpusMa, NOUpamMuaa, QUrypa U IOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, IIap, cdepa, miomanb chepsl, MIOMaab
MOBEPXHOCTU NUPAMUJBL, MPHU3MBI, KOHYyca, LWIMHIpa, O00bEM KyoOa,
IOPSIMOYTOJIBHOTO — NapajUleNienuIeaa, MNHPaMUAbl, NPU3MBblL, LWIMHIDPA,
KOHyca, Ilapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHUs KOHyca M LMIMHJpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTD,
Kacaromascss cdepsl, LMIMHIPA, KOHYyca; YMEHHE CTPOMTb CEUYCHME
MHOTOTpaHHHMKa, M300pa)kaTb MHOTOTPaHHHUKH, (HUTYyphl M MOBEPXHOCTHU
BPALLEHUS, UX CEUCHMs], B TOM YHCJIE C IIOMOIIBIO MIEKTPOHHBIX CPEJCTB;
YMEHUE TPUMEHSATh CBOWCTBA T'€OMETPHUECKUX (UTYp, CaAMOCTOSATEIBHO
(GopMynHUpOoBaTh ONpPEAETICHUs U3ydaeMbIX (UIYp, BBIIBUTATh TUIOTE3blI O
CBOWCTBAX M WPHU3HAKAX T'EOMETPUYECKUX (UTyp, OOOCHOBBIBATHUIH
OlpoBepraTb HUX; YMEHHME MPOBOAMTh KiaccH(ukauuioo ¢uryp no




pa3IMYHBIM MpHU3HAKaM, BBIIOJIHATH HEOOXOJMMBIE JOMOJHUTEIbHbBIE
MOCTPOCHUS
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YMeHue  OmepupoBaTh  IMOHATHSAMHU: JBH)KCHHE B  MPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH W B TMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe MOA00Ms, TMOAOOHBIE (UTYpPBI; yMEHHE
pacmo3HaBaTh paBHbIE W MOAOOHBIE (DUTYpPHI, B TOM YHUCJIE B MPHPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIH30BATh TEOMETPUUCCKUAE OTHOIICHUS TIPU
peIIeHNWH 3a7a4; HaXOJUTh TEOMETPUYECKHE BEIUYHMHBI (IJIMHA, YTOI,
IIOIaAb, 00BEM) IIPU PELICHUH 3aj1a4 U3 JAPYTHX Y4eOHBIX MPEJAMETOB U U3
peasbHOM KM3HHM; YMEHUE BBIYUCIATH TEOMETPUUICCKUE BEIIMYUHBI (IJIMHA,
yroJ, IJIONIa b, OOBEM, IUIOMIA[Abh MOBEPXHOCTH), UCIONB3Yysl H3y4CHHBIC
GopMysIbI U METOJBI, B TOM YHCJE: IUIOIIAh MOBEPXHOCTH MUPAMHUIBI,
OpU3MbI, KOHyca, UWIMHIpA, IUomans cdepel; 00bEM  Kyda,
NPSIMOYTOJIBHOTO — MapaUIelienuIea, MHPaMUAbl, TPHU3MBI, [HIHHJPA,
KOHYCa, [lIapa; YMEHHE HaXOJIUTh OTHOIIEHUE 00BEMOB TOJJOOHBIX (pUTyp
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VYmenne ONCpUPOBATh INOHATUAMH: MPAMOYIrojibHass CUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJIUHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCIIO, pa3joKeHHe BEKTopa Mo Oasucy,
CKISIPHOE TPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHUE, YIroil MEKIY
BCKTOpaMu; YMCHHUEC HUCII0JIL30BAaTh BCKTOpHBIﬁ u KOOpI[HHaTHLIfI MCTOO 151
pellIeHHs TCOMETPUYUCCKUX 3a]1a4 U 3aJ1a4 JPYTrUX y4eOHBIX MPEAMETOB
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YMeHnue BbIOMpaTh NOAXOAAIIMN METOJ Ul PEIICHUs 3a/ayi; TOHUMaHue
3HAaYMMOCTH MaTeMaTMKH B M3YYEHHU TPHUPOJIHBIX U OOLIECTBEHHBIX
IIPOLECCOB U SBJICHUH; YMECHHME pACIO3HABAaTh IPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHUE NPUBOIUTH IIPUMEPHI MATEMATUYECKUX
OTKPBITHI POCCUMCKON U MUPOBOW MAaT€MaTHYECKOW HAYKH




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Kon
1 Yucna v BIYKCICHUS
1.1 | HarypanbHble u enble yncia. Ilpu3Haku 1eIMMOCTH LENbIX YUCET
1.2 Pannonaneubie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIC JAPOOM, TPOICHTHI,
0OEeCKOHEUHBIC IEPUOTUYECKUE IPOOH
1.3 | Apudmernueckuii KOpeHb HATYpaJIbHOU cTerneHH. JIeHCTBUSA ¢ aprupMETHUYECKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 | Crenenp c¢ uenbiM mnokasaresneM. CTelneHb C pPalUMOHANbHBIM I10Ka3aTeseM.
CBolicTBa CTENEHU
1.5 | Cunyc, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHra. ApKCHUHYC, apKKOCHUHYC,
APKTaHTEHC YHCIIOBOTO apTryMEHTa
1.6 | Jlorapudwm uucna. JlecaTuunsie U HaTypagbHbIE JOrapu(Mbl
1.7 | [leiictBuTenbHble 4HCHA. ApUPMETHUYECKHE ONepaluu C JeHCTBUTEIbHBIMU
yrcnamu. [TpuGnmkEHHbIC BRIYUCICHNUS, IPAaBUIa OKPYTJIICHHSI, IPUKUIKA U OIICHKA
pe3ysbTara BHIYMCICHUN
1.8 | TIpeoOpa3oBanHme BEIpAKESHUHN
1.9 | KowmmnekcHble yncia
2 YpaBHEHMs U HEpaBEHCTBA
2.1 [enbie v IpOOHO-pallOHATbHBIC YPABHEHUS
2.2 | HppaumoHanbHbIe YpaBHEHUS
2.3 | TpuroHoMeTpuyeckue ypaBHEHUs
2.4 | Tloka3zaTenbHble U JorapuMuyecKue ypaBHEHHUS
2.5 | llensie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 | HppaumoHajibHble HEpaBEeHCTBA
2.7 | Tloka3zarenpHble U JOrapuPMHUECKIE HEPABEHCTBA
2.8 | TpuroHoMmeTpuyeckue HepaBeHCTBA
2.9 | Cucremsl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 | VpaBHeHHsI, HEpaBEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 | Marpuua cucteMsbl JJUHEHHBIX ypaBHeHUH. OnipeiennTellb MaTpHUIIbl
3 DyHKIMH U TpaduKu
3.1 | ®ynkuwus, cnocoObl 3amanus (yHkuuu. I'papux ¢yHkuun. BzaumHo oOparHble
¢yskiun. YétHple u HeuéTHble pyHkuuu. [leprognueckue GpyHkuun
3.2 | OO6nactb ompeaeieHUs M MHOXeCTBO 3HaueHMH ¢yHkuuu. Hymu QyHKum.
[IpoMeXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  ()YHKIIHH.
Makcumymbl M1 MHHUMYMBI (QyHKIuM. Haumbonbliee W HauMeHbllee 3HAaUYEHUE
(YHKIIMHM HAa TPOMEKYTKE
3.3 | Crenennas ¢yHKUMS C HaTypaJbHbIM U LeJbIM Moka3arteneMm. EE cBoiicTBan
rpaduk. CoiicTBa 1 rpaduk KOpHS N-0if cTeneHn
3.4 | Tpuronomerpuyeckue (PyHKIIMH, X CBOMCTBA U TpaduKu
3.5 | [Tloxka3zatenpHas u norapudmuyeckas GyHKIMH, UX CBOUCTBA U TpapUKU
3.6 | Toukm paspeiBa. Acumnrorel TpadukoB ¢(yakmmii. CBoiicTBa  (QyHKIHIA,
HENPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEIFHOCTEHN




3.8

Apudmernueckas 1 reoMmeTpuueckas nporpeccui. Popmya CI0KHBIX MPOLIEHTOB

4 Hauana maremarnyeckoro anaamsa
4.1 | TlpowmsBoxnas ¢pynkuuu. [Ipon3BogHbIC FIEMEHTAPHBIX (DYHKIHIA
4.2 | IlpumeHeHHe MPOU3BOAHOM K HCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxk/ienue HauOoJbIIero 1 HauMEHbIIEro 3HaueHus: (pyHKIMU Ha
OTpe3Ke
4.3 | TlepoobOpa3nas. MHTerpan
S) MHo’x€ecTBa U JIOTHKA
5.1 MHOKeCTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 | OnwucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | Kombunartopuka
7 I'eomerpus
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | TlpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHHUKH
7.4 | Tena v MOBEPXHOCTH BPAILICHUS
7.5 | KoopauHatel U BEKTOPbI




