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MNOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma yueOHOro Kkypca «BeposSTHOCTP W CTaTHCTHUKA
0a3zoBoro ypoBHs st oOywaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepalbHOTO  TOCYJAapCTBEHHOTO  00pa30BAaTEIbHOTO  CTAaHAApTa CPEJHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIETEHIIMSIMH, COCTABJIAIOIIMMU OCHOBY JUII CaMOpPa3BUTHUS M HENPEPBHIBHOTO
o0pa3oBaHMusl, LETOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHUSA JTUUYHOCTU O0OYHAIOIIHXCSL.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTh U CTATUCTHKA» 0a30BOr0 ypOBHS SIBISIETCA
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1mikoJyibl. Kypc mnpenHasHaueH [isi (pOPMHpPOBaHUS y OOYyYaroIIUXCS
CTaTUCTUYECKON KYJbTYpbl M TIIOHMMAaHHS POJIA TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTUYECKOI0 MHCTPYMEHTA Ui U3yUEHUsl CIydalHBIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3ydeHunm kKypca oOOramaroTcs MNPEACTABICHUS YYalllUXCs O
METO/IaX UCCIEAOBAHMS U3MEHUMBOTO MUPA, PA3BUBAETCS MIOHUMAHUE 3HAUMMOCTHU
¥ OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTh
COBPEMEHHOT'O €CTECTBEHHO-HAYyYHOI'O MHUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, NOJyYEHHBIX IPH
M3Yy4YEHUH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE MPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXIYy HUMU Ha BaXKHBIX IPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CpPEAHEW IIKOJbl Ha 0a30BOM YPOBHE BbIIEICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JIUHUU: «CiydailHple COOBITHUS H
BEPOSITHOCTHY, «CilydaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID».

BaxxHyto 4YacTb Kypca 3aHMMaeT H3Yy4Y€HUE TIE€OMETPUYECKOro |
OMHOMUANBHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEIMPEpPhIBHBIMU aHAJIOTaMU
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copepxanne nuHuM «CrydaiiHble COOBITHSI W BEPOSITHOCTU»  CITY>KHT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUU BEpOSITHOCTEH
MEXIy 3HAUCHHUSAMH CIy4YailHBIX BEJMYHMH, a TaKXKe 3Ta JIMHUS HEoOXOoauMma Kak
0a3a s W3ydeHUs 3aKoHa OOJbIIUX uuced — (yHIaMEHTAIbHOTO 3aKOHa,
JEHCTBYIOIIETO B TMPHPOAE H OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3aK0H OOJIBIIMX YMCEN MpEJIaraeTcsi B 03HAKOMUTENIBHOM
(opMe ¢ MUHMMAJIbHBIM HUCIIOJIb30BAHUEM MAaTEMATHUECKOT0 (hopMaIn3Ma.



Tembl, CBSI3aHHBIE C  HENPEPBHIBHBIMU  CIyYallHBIMH  BEJIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M H3YYCHHM CIy4ailHbIX
SIBICHUI C MOMOIIBI0 HEMPEpPBHIBHBIX (QYyHKIHA. OCHOBHOE BHUMAHUE YJENSIETCS
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY pacIpeleieHusIM, MPU 3TOM MpearojaraeTcs
O3HAKOMUTENIFHOE HW3y4YeHHEe Marepuaiga 0e3 10Ka3aTeNbCTB MPUMEHIEMbIX
¢dakToB.

MECTO KYPCA B YYEGHOM IIVTAHE
Ha wu3yuyenune kypca «BeposiTHOCT M CTaTUCTHKa» Ha 0a30BOM YpPOBHE
OTBOAUTCS | yac B HENENI0 B TEUEHHUE KaXIOro rojga oOydeHus, Bcero 67
y4eOHBIX YaCOB.



COJEPKXAHUE YYEBHOTI'O KYPCA

10 KITACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W auarpamm. Cpeanee
apupMeTHyecKoe, MeauaHa, HauOoJsblllee W HAaWMEHbIIIEe 3HAYCHHUS, pa3Max,
JUCTIIEPCHS M CTAH/IapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

Crny4aliHble SKCIIEpUMEHTHI (OMBITHI) U CIIy4allHbIE COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITil.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu Haj COOBITUSAMU: NIEpECEUEHUE, O0BENUHEHUE, TIPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmyia MoaHoM BepossTHOCTU. HezaBucumbie COOBITHSI.

KomMOunaropnoe npaBuino ymHoxxkenus. IlepecranoBku u ¢pakropuan. Yucio
coueranuid. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciy4aiiHbIA OMBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyn.

Cnyvaitnas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

UucnoBple  XapaKTEpPUCTUKHA  CIYYaWHBIX  BEJIMYMH: MATEMaTHYECKOE
OKMJAHUE, IUCHEPCUs M CTaHAApTHOE OTKIOHEHUWE. Ilpumepsl npumeHeHus
MaTEMaTU4YECKOr0 OKUJAHUs, B TOM YHUCJE B 3aJa4ax U3 IOBCECIHEBHOU >KU3HU.
Matematuyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BenuyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4YalHBIX BEJIMYMH. MaremaTndyeckoe OXUJaHue U
JUCTIEpCUsi TEOMETPUYECKOTO U OMHOMUATIBHOTO paclpeesieHuH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br160pouHbIii METOT MCCTIEAOBAHMI.

IIpuMepbl HENpPEpBIBHBIX Cily4alHbIX Benu4uH. [loHATHE O IUIOTHOCTH
pacupeneseHus. 3aqadn, IPUBOIAIIME K HOPMAJIIBHOMY pacnpenencHuro. [lonsatue
O HOPMAJILHOM pacCIIpeEICHUN.



IHNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yibTaTbl OCBOCHUS MPOrpamMMbl yuyeOHOTO MpeameTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaT€MaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEILIEHHU, pacCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUN U

OT/IbIXa, peryJisipHas busnueckas AKTUBHOCTD); (bu3ngecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUMEM LIEHHOCTH TPYAOJIO0US; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil npodeccuu U peanu3oBbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTH4eCKOMYy O00pa3oBaHMIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU >XU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTUISCKON HAIPABICHHOCTH.

JKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO HOKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJTBHO-DKOHOMHYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHUs 3aaad B
00JIaCTH  OKpY’KaroIIeH cpeipl, IUIAHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH JISI OKPY KAIOIMIEH CPEJIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3AIMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOHW KyJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIWBUTyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTtuka XapaKTepU3yHTCS OBJIAZICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusmMu, YHUBEPCAaIbHbIMU Pe2YIMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie = no3naeamenwvmvle  Oeticmsus,  obecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 0Oyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCcaowe2o  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTIpEJICICHUs]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPeoOPa30OBHIBATH  CYXKICHMS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeursi B (akTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPKICHUSX;
npejiarath  KpUTEpUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;



e J€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIICHUS 1 BBIBOJIBL;

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHMS;
(dbopMynIupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENILHO (hOPMYTUPOBATH OOOOIIICHUS W BBIBOJBI IO PE3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nundopmanueii:

e BBIABISATH JACPUIUTH MHGOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX JISI OTBETA
Ha BOIPOC U AJIA PELICHUS 3a1a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  MCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALINIO, IPEICTABIATh €€ B Pa3au4HbIX (HopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHueepcanvuvie KOMMYyHUKamueHble Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCOpPUHUMATL H (OPMYIHPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPAaMOTHO BbIpa)aTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peleHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CY’KJEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
Y4aCTHUKOB AHAaliora, OOHapyXUBaTh Pa3U4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOM Gopme popMyTupOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay JUTOPHUH.

CorpyaHuyectBo:

3)

NOHMMATh W HWCHOJb30BAaThb  IMPEUMYIIECTBA  KOMaHJIHOH U
VHAMBHUIyaJIbHOM pa0bOThI IPU pPELIEHUH YUeOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, paclpeAeiaTh BUAbI paboT, 10roBapUBaThHCs, 00CYKAATh MPOIIECC
U pe3yiabTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYXIeHUs, 0OMEH MHEHUH,
«MO3rOBbIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOpAMHUPOBATh CBOM JIEUCTBUS C JPYIMMHM 4YiIE€HAMH KOMaHJbI;
OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

Vuusepcanvnuvie  pecynamuenwvie  Oelicmeus, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuzamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIAQJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipouecca U
pe3yJibTara peleHnss MaTeEMaTHIEeCKOM 3a/1aun;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHb IPHU pPEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBHUE pe3yJibTaTa LEId U YCIOBUSM, OOBSICHATH
IIPUYUHBI JTOCTHKEHMS WIM HENOCTHKEHMS PE3yJIbTAaTOB ACATEIBHOCTH,
HaXOAHTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

10 KITACC
Yurath U CTPOUTH TAOJIULBI U JUATPAMMBI.
OnepupoBaTh  MOHATHSAMH:  cpeaHee  apudMeTHYEecKoe,  MeAHaHa,

HauOoJbIlIee, HAMMEHbIIEEe 3HAaUeHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIyYaWHBIM SKCIEPUMEHT (OIBIT) U CiIy4daillHOE
COOBITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIN HCXOM) CIy4YalHOIO OIIbITa;
HaXOJUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4alilHBIMHU COOBITUSIMU,
HaXOJUTh W CpPAaBHUBAThb BEPOSITHOCTU COOBITUA B M3YYECHHBIX CIIy4ailHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh COOBITHSA: IEepeceueHue U OOBbEIUHEHUE
JNaHHBIX  COOBITHH, COOBITHE, MPOTUBOMOJOXKHOE JAaHHOMY  COOBITHIO;
M0JIb30BAThCS AUAarpaMmaMu Oisepa u GopMyIsIoN CII0KEHHUS] BEPOSTHOCTEN MpHU
peneHny 3aaa4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAs BEPOATHOCTh, HE3aBHUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKECHUSA, C IIOMOIIBIO JIepeBa
CJIyYalHOTO OIIBITA.

[IpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAaHUHM, yCleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpPHUH
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOIO yCIeXa; HAXOIAUTh BEPOSITHOCTU COOBITHI B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATUSIMH:  CIy4YadHas  BEJIIMYMHA,  PaCIpEIEIICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAUYEHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupeaeeHUIO UilM ¢ IIOMOILBIO THArPAMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEIWYMHBI HAXOIUTH
MaTEMaTUYECKOE OKHUAAHUE 110 TaHHOMY PaCIIpEIEIICHUIO.

WNMmeTh npeAcTaBieHUe O 3aKOHE OOJIBIINX YHCEIL.

HNmeTps npencTaBiieHuEe 0 HOPMAJIIBHOM PaCIpPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne (uHppoBbIe)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypchl
1 [IpencrasieHue NaHHBIX U ONKUCATEIBHAS 4 bubnuoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CryyaiiHble ONBITHI U CITy4aliHble COOBITHS,
2 ONBITEI C PABHOBO3MOKHBIMU 3 1 bubnmnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTapPHBIMU UCXOIaAMH
3 Orneparuy HaJy COOBITHSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEpPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOSITHOCTb, IEPEBO
4 CIIy9aifHOTO OTIBITa, (hOpMYyIIa MOJTHON 6 bubmorexa LHOK
y » DOPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
bu6mmoreka [IOK
5 9 o 4
JICMCHTBI KOMOHHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 CepuH ociie 10BaTEIbHBIX UCIIBITAHUN 3 1 bubmmorera [TOK
p A https://m.edsoo.ru/e0b7b0f1
7 Crny4aliHble BEJIMYNHEI U pacIpeaeaIcHUs 6 bubmmorera [TOK
Y Pactipea https://m.edsoo.ru/e0b7b0f1
bubmuorexa [JOK
8 O00011eHNEe U cCUCTEMATH3AINS 3HAHUH 5 2
H & https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 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 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mm Kontposabnbie Ilpaktuueckne  (uuppoBbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypcsl
1 MaremaTH4ecKO€e OKHUIAHUE CIYyYANHON 4 bubnunoreka [HOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnnoreka [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbeSdcl
bu6mmoreka [IOK
3 3 0 3 1
AKOH DOIBIIIX JHCet https://m.edsoo.ru/5fbeSdcl
4 HenpepsiBHbIE CilyyaliHbIe BETMYUHbI ) bubnuorexa [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbe5dcl
bu6mmoreka [IOK
5 H 2 1
OPMAIBHOE pacHpeaeicnt https://m.edsoo.ru/5fbe5dcl
6 [ToBTOpEeHue, 060061IEHNE 1 19 ) bubnnorexka [JOK
CHCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITIPOI'PAMMBI

10 KUIACC
Kon .
R — IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUs 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yjabTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OnepupoBaTh TOHATHSAMH: CpeAHEE apUPMETHYECKoe, MeauaHa,
6.2 HaumOoJblllee, HAaUMEHbIIEe 3HAUEHHE, pa3MaX MacCHMBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMU: CIy4alHBIA AKCHOEPUMEHT (OMBIT) U
Clly4aifHOe COOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
6.3 CIIy4alHOrO  OIBITA;  HAaXOJIUThb  BEPOSITHOCTM B  OMNbBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMU COOBITHSIMHU, HAXOJIUTh U CPABHHUBATH
BEPOSITHOCTH COOBITHI B M3YUYEHHBIX CITyYaiHBIX AKCTIEPUMEHTaX
Haxomute ¥ ¢opmynaupoBaTs COOBITHS: TiepeceueHre W OObeINHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE TAHHOMY COOBITHIO;
' MOJIb30BaThCAd  JUarpaMMamMu  Oiinepa U QOpMYJION  CIIOKEHHUS
BEPOATHOCTEN NP PELICHUH 3314
OnepupoBaTb NOHATHUAMHU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMBbIE
6.5 COOBITHS; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MPaBUIa YMHOMKEHUS, C
MIOMOLIBIO JEPEBA CIYYalHOTO OIIbITA
6.6 [TpuMeHsATHh KOMOMHATOPHOE MPABUWIIO YMHOXKEHHUS IPU PEIISHUH 3a/1a4
OnepupoBaTh MOHATHSMU: UCIIBITAHUE, HE3ABUCUMbIE HCTIBITAHUS, CEPUS
6.7 WCIIBITAaHUH, yCIIEX U HeyJlaua; HaXOUTh BEPOSTHOCTH coOBITHI B cepun
HE3aBHCUMBIX MCIIBITAHUM 10 NEPBOrO ycHeXa, HaXOAUTh BEPOSTHOCTU
COOBITHI B c€pUH UCTIBITaHUN bepHyn
6.8 OnepHpOBan: NOHATUSMU: CllydallHas BEIWYMHA, PpaCIpEIEIICHUE
BEPOSITHOCTEH, TMarpamma pacipeeseHus
11 KJTIACC
Kon .
T IIpoBepsiembie NpeMeTHbIe Pesy/IbTAThI 0CBOEHUS 0CHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yJibTarta
5 Teopuns BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEpPOSTHOCTA 3HAYEHUW CIIy4YalHOW  BEJIMYMHBI 10
pacrnpeesIeHUIO NN ¢ TOMOUIBIO AUArPaMM
OnepupoBaTh MOHATHEM MAaTEMaTHYECKOIO OXKHUJAHUS, IPUBOAUTH
59 NPUMEPBl  TOTO, KaK MPUMEHACTCA ~MATEMATHIECKOE  OXKHMIAHHE
CIIy4allHOM BEJIMYMHBI, HAXOIUThb MaTEMAaTUYECKOE OKUIAHUE 10
JAHHOMY pacIpeiesICHUI0
53 WmeTsb nmpeacTaBieHue o0 3aKoHe OOJBIINX YHCET
54 HNmeTs npeacraBiieHue 0 HOPMAJIBHOM pacipeacieHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

6.2

6.3

[IpenacraBnenne MaHHBIX C MOMOIIbIO Tabimm wu  guarpamm. CpenHee
apudmernueckoe, MeauaHa, HawOOJIbIIeE W HAMMCHbBIEE 3HAYCHUS, pa3Max,
JUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB

CrnyuaiiHple SKCHEpUMEHTHI (OMBITBHI) U Cly4yailHble COOBITHS. JIeMEHTapHbIE
coObITHs (MCXO0bI). BeposTHOCTH CllydallHOTO COOBITHS. BIM30CTH YaCTOTHI U
BEPOATHOCTH cOOBITUH. Cily4ailHble OMBITHI C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObITHSIMH.  BeposiTHOCTM  COOBITUH B ONBITAaX C  PAaBHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU

Onepauuu HajJ COOBITUSMM: IlepeceyeHHe, OOBbEIMHEHHE, MPOTHBOIOIOKHBIE
coObITHs. [Inarpammsl Ditnepa. @opMyina ClI0KEeHUsS! BEpOSITHOCTEH

6.4

6.5

VYcnoBHas BEpPOSATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO  CiaydailHOIo
skcnepumenTa. dopmyiia nosHoN BepossTHOCTH. HezaBucuMble coOBITUS

KomOunatopHoe mnpaBwio ymHOXeHus. IlepecranoBku u daxrtopuan. Ywucio
couetanuil. Tpeyronbauk Ilackans. @opmyna bunoma HeroTona

6.6

6.7

Kon

bunapHblif cioy4aliHbli ONBIT (MCHBITAaHHME), ycnex W Heynauda. HesaBucumble
ucnelTannd. Cepusi HE3aBUCHMBIX HCHBITaHUNH A0 TmepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUN bepHysum

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOcTed. JlmarpaMMa pacipeesieHusl.
[Ipumepsl pacnpesiesieHnii, B TOM YHCIIe T€OMETPUYECKOe U OMHOMUAIbHOE

11 KITACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

YucnoBble XapaKTEpUCTUKU CIIyYalHBIX BEJIMYUH: MaTeMaTH4YeCKOe OKUIaHHe,
JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHue. [Ipumeprl mpuMeHeHUsT MaTEMaTUYECKOTO
OXKMJaHMS, B TOM 4YMCIE B 3aJayax M3 MOBCEJHEBHOW XH3HU. MaTemaTuueckoe
OXKujlaHue OMHapHOW cilydailHON BeNWYMHBI. MaTreMaTHYecKoe OXKUJIaHUE CYMMBbI
CIIy4aifHbIX BEJIMYMH. MareMaTH4ecKoe OKUJIaHUE U JHUCIEPCUS] TEOMETPUUYECKOTO
¥ OMHOMHUAJIBHOTO pacIpeeeHHH

3akoH OOJBIIMX YUCENl M €ro poJib B HayKe, MpUpoJe U olmiecTBe. BriOOpodHbIit
METOJI UCCIIENOBAHUN

53

IIpumepsl  HENMpepbIBHBIX  CIyYalHBIX BENWYMH. [loHsATME O IUIOTHOCTH
pacnpezneneHus. 3agauy, MPUBOIALINE K HOpMAIbHOMY pacnpenenenuto. [lonstue o
HOPMaJIbHOM PAcIlIpefeICHUN




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kona
NpoBepseMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011Iero
o0pa3oBaHus

Brnanenne weromaMu JJOKa3aTENbCTB, AITOPUTMAMHU pEUICHHS 3aj1ad;
yMeHHEe (GOpPMYJIHpPOBATH W OINEPUPOBATH TOHATHSIMH: ONpEICICHHE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, INPU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; TPUMEHSTh HX; YMEHHE (OPMYJIHPOBATH
oOpaTHOE W TPOTHBOIIOJIONKHOE YTBEPKICHUE, MPHBOIUTH IMPUMEPHI U
KOHTPIPUMEPHI, KCIIOJIb30BaTh ~METOJ MAaTEMaTHYECKOW WHIYKIIUY;
MIPOBOJIMTH JTOKA3aTEIbHBIC PACCYXKICHUS MPHU PEIICHUU 33]a4, OICHUBATH
JIOTHYECKYI0 ~ MPABWIILHOCTh  PACCYXKJCHUH; yMEHHE  OINEPUPOBATh
MOHSTHSIMHA: MHOKECTBO, TIOJIMHOKECTBO, OIEpaIil HaJ MHOXXECTBAMHU;
YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIN anmapar JJisi ONUCAHUs
PEATBHBIX TPOIECCOB U SIBJICHUW W MPH PEIICHUH 33/1ad, B TOM YHUCIIC U3
JNPYyTUX YYeOHBIX NPEAMETOB; YMEHHE OIEPHPOBATh MOHATHUSAMH: Tpad,
CBSI3HBIA Tpad, JepeBo, IUKJI, rpad Ha TUIOCKOCTH;, YMEHHE 3a/laBaTh U
OINHUCHIBATh T'padbl Pa3IUYHBIMH CIIOCOOAMHU; KCIIOJIL30BaTh Tpadbl IMPH
pEIICHHUH 33]1a9

YMeHue omnepupoBaTh MOHATUSMHU: HATypaJbHOE YHMCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM [OKA3aTeNIeM, CTENEeHb C JCHCTBUTEIbHBIM ITOKa3aTeleM,
Jorapupm 4yHcia, CHUHYC, KOCHHYC M TAaHIEHC MPOM3BOJILHOIO YHCIA,
OCTaTOK [0 MOJYJIIO, PAIMOHAJIBHOE YHUCIO, HUPPALMOHAIBHOE YHUCIIO,
MHO>KECTBa HATYPaIbHbIX, LIETBIX, PAllMOHABHBIX, JeHCTBUTEIHLHBIX YHCET;
YMEHHE HCIIONb30BaTh MPU3HAKU JIEIMMOCTH, HAaUMEHbIIMH oO0mui
JenuTeNs W HauMeHblllee oflee KpaTtHoe, anroput™M EBkiampa npu
pelIeHNH 3a/1ay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYCHUH U MpeoOpa3oBaHUs
BBIPDOKEHHN CO CTEMEHsIMH U JjorapudmMamu, MnpeoOpa3oBaHus IApOOHO-
palMOHANBHBIX  BBIPQXKEHUH;  yMEHHE  ONEpPUPOBATh  IMOHSATHUSMU:
MOCIE0BATENbHOCTh, apudMeTnyeckass MpOrpeccusi, TeoMeTpudecKas
nporpeccusi, OeCKOHEYHO yObIBalomlasi TeoMeTpUYecKas IpOrpeccHs;
yMEHHE 3a/laBaTh II0CJEIOBAaTEIIbHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (HOpMyYJI; YMEHHE ONEepUpOBaTh MOHATHUAMHU: KOMILIEKCHOE
YHUCIIO, COMNPSOKEHHBIE KOMIUIEKCHBIE YHCIa, MOJAYJb W  apryMEeHT
KOMIUIEKCHOTO  4Hcia,  (opmMa  3amuUCHM  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass u  anreOpamdeckas), yMeThb
POM3BOUTH apupMeTUYecKre JeHCTBUSA C KOMIUIEKCHBIMU YHCIIaMH;
MPUBOJIUTH MPHUMEPHI HCIIONIbH30BaHMSI KOMIUIEKCHBIX UYHCEN; OIEepUpOBaTh
HNOHATUAMM:  Matpuna 2x2  wu  3x3, omnpeAenuTeNnb  MaTpHIIbI,
T€OMETPUUECKUN CMBICIT OTIPEAETUTENS

YMeHue onepupoBaTh MNOHATUSIMH: pallMOHANbHBIE, HPpPaLlUOHAIBHBIE,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHHUS M HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH MOHATUSIMHU:
TOKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHUEe, YpaBHEHHE, HEPaBEHCTBO,




CUCTEMa ypaBHEHHW M HEPABEHCTB, pPAaBHOCWIBHOCTb YPaBHECHMWI,
HEPaBEHCTB U CUCTEM; YMEHHE PELIaTh YPABHCHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOIIBIO Pa3JIMYHBIX MPUEMOB; pEIIAThb YPAaBHEHHs, HEPAaBEHCTBA H
CUCTEMBI C IIapaMeTPOM; IIPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI
JUI PELICHHsT MaTeMaTMUYeCKUX 3afad M 3aJad M3 PazIMuHbIX objacteit
HAyKHU U pEaJIbHOM JKU3HH

VYMeHue onepupoBarh MOHATHAMM: (YyHKOMS, 4YETHOCTh (YHKIHH,
NEPUOUYHOCTh (PYHKIUHM, OrPAaHMYEHHOCTh (YHKIHH, MOHOTOHHOCTD
(GyHKLIMH, 3KCTpeMyM (YHKIMM, HauOoJiblllee W HAaUMEHbLIee 3HAYCHMS
(GyHKIMM Ha MPOMEXYTKE, HelpepbiBHAs (DYHKIUSA, aCUMIITOTHI Tpaduka
(GyHKUMU, NepBas W BTOpas HPOU3BOAHAS (YHKLUHU, F€OMETPUYECKUN U
¢u3nUecKUii  CMBICT TPOM3BOAHON, IEpBOOOpa3Hast, OMpeAeTIEHHBIN
UHTErpajl; yMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUH; YMEHHE
BBIYUCIISATH TPOU3BOHBIC CYMMBI, TPOU3BEACHNUS, YACTHOTO M KOMITO3UITUH
(GyHKUMH, HAXOIUTh YpaBHEHUE KacaTelbHOHN K rpaduKy (pyHKLIUU; yMEHHUE
HAXOJUTh TPOU3BOJHBIE JIEMEHTAPHBIX (YHKIMH; YMEHHE HCIIOJIb30BaTh
IPOM3BOJHYIO JJIs HUCcleloBaHMUsA (DyHKUUI, HAaXOAUTh HaumOOJIbLIME U
HaVMEHbIIME 3HAaueHHWs (QYHKIHUH; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCIOJIb30BAaHUEM  ammapara MaTeMaTH4YecKOro aHajiu3a, IpPUMEHSTb
NPOM3BOJIHYIO JUI HAXOXKICHUS HAWIYUIIErO PEUICHHWsS B MPHUKIAJHBIX, B
TOM YHUCJIE COLMATIbHO-3KOHOMUYECKUX U (PU3MUECKUX 3a/layax; HaXOAUTh
IUIOIAAN B 00BEMBI (UTYP C TIOMOIIBIO MHTETpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOro MOJIEIMPOBAaHUs. C MOMOIIbI U depeHInalIbHbIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATUAMU: TpapuK QYHKIUH, oOpaTHas (QYHKIMS,
KOMIO3UIUs (DyHKIMM, JuHEeHHas QyHKUWsA, KBaJpaTu4Has (QYHKLUS,
panuoHanbHas (QyHKUMS, CTeNneHHas (QYHKIUS, TPUTOHOMETPUUYECKHE
(GyHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (QYHKIMHU, MOKa3aTeslbHas U
norapumuueckas (QYHKIMHM, YMEHUE CTPOUTh TIpadUKH H3YYEHHBIX
(GyHKUMH, BBIIOIHATH NpeodpazoBaHus rpaduKoB (QYHKIHMHA, UCIIOIb30BaTh
rpaduku JUIsi U3y4eHUs MPOIECCOB U 3aBUCHMOCTEH, MpU peIlIeHUH 3ajad
U3 JIpYrux y4eOHBIX NMPEIMETOBU 3aJad M3 peajbHON XHU3HH; BBIpaKaTh
dbopMysiaMu 3aBUCUMOCTH MEXAY BEMYMHAMMU; MCIOJIb30BaTh CBONCTBA U
rpadukd (QYHKIUM A7 pelieHus ypaBHEHHUH, HEpaBEHCTB W 3ajad C
napaMerpamu; H300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA
pELIEeHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/Jayd pa3HbIX TUIOB (B TOM YHCIE Ha
IPOILIEHTHI, O ¥ YacTH, Ha JBHXXEHHE, PabOTy, CTOMMOCTb TOBapoB U
yCIIyT, HAJOTH, 3a/ladyil U3 00JacTU yHpaBJIEHUS JIMYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHUsS, HEPABEHCTBA U UX
CHUCTEMBI TO YCJIOBHMIO 3a/1aud, HCCIEN0BAaTh IIOJYYEHHOE pEIICHHUE U
OLIGHUBATh IPaBAONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJIEIUPOBATh
peaNbHbIE CHUTYallUM Ha S3BIKE MAaTE€MATHKH; COCTaBISATH BBIPAKEHHS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4i, UCCIIEI0BAThH
IIOCTPOCHHBIE ~ MOJIJIM  C  HUCIHOJb30BAHMEM  ammapata  anreOpsl,
UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yJIbTaT

YMeHue omepupoBaTh MOHATUSMHU: CpelHee apudmMeTHueckoe, MeAHaHa,
HanOoJIpIlIee | HaUMEHbIIee 3HAYCHUs, pa3Max, JHMCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaTb, MHTEPIPETUPOBATDH
nH(opMaIrio, MpeACTaBICHHYI0 B TaOJIUIAX, HA JuUarpamMmax, rpadukax,




OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX MPOLECCOB U SIBICHUH; MPECTABIATH
uH(pOpMaIlMI0O € TIOMOIIbIO TalnMIl W  JAUarpaMM; HUCCIEIOBaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCJIC C NPUMEHEHHEM TpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa@UuecKu UCCIIEe0BaThb COBMECTHBIE
HaOJIIOJICHUS C TOMOIIBIO IMarpaMM pacCerBaHUs U JUHEHHON perpeccun

YMeHHe onepupoBaTh IOHATUSAMM: CIIyYalHBIM ONBIT M CIy4ailHOe
COOBITHE, BEPOATHOCTh CIYYalHOTrO COOBITHS; YMEHUE BBIYMCIATH
BEPOSTHOCTh C HCIIONB30BAaHMEM TpauyecKux METOJIOB; MPHUMEHSThH
(GopMysbl CIIOKEHHS M YMHOXEHMsI BEpOATHOCTEH, (GopMyily MOIHOM
BEpOSATHOCTH, (popmyity bepHymim, koMOMHAaTOpHBIE (AKTBl U (OPMYIIBI,
OLICHUBATb BEPOSITHOCTU peEabHBIX COOBITHI; YyMEHHE ONEepUupOBaTh
HNOHATUSIMM:  ClOy4yailHas  BEJNMYMHA, pPAaclpeiesieHue BEPOSTHOCTEH,
MaTEMaTUYECKOE OXHJAaHUE, JUCIEPCHs W CTaHJAPTHOE OTKIOHEHHE
Cly4aliHOW  BENWYMHBL, (YHKIMM  paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEJIbHOIO U HOPMAJIBHOIO PaclpeAciieHUu; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paCHpEeesIeHU AJIs pelIeHMs 3a/1ay;
3HAaKOMCTBO C IOHATHUSMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOYHBIX
UCCJIEIOBaHMM; YMEHUE IPUBOJUTH MIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
qucel B NPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEPUPOBAThH
HNOHSTUSIMM:  COYETAHUE, [IEPECTAHOBKA, YMCIO COYETAHUH, YHUCIO
HEepecTaHoBOK; OMHOM HbIOTOHA; yMeHHEe NPUMEHSATh KOMOMHATOPHbIE
(GakThl W pacCyXAEHUs s pelIeHUs 3a7ay; OLEHUBAThb BEPOSITHOCTH
pearbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYKO  MOJAEIb U
MHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMmenue onepupoBaTh  MOHATUAMHU:  TOYKa, MpsAMas, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIUYMHA YIJa, IIJIOCKUN YroJl, IBYTPaHHBIN
YroJl, TPEXTPAHHBIN yTOJ, CKPEIIMBAIOIIMECS MPSIMbIC, NapaLUICIbHOCTh U
MEPIECHANKYIAPHOCTD MPSIMBIX U TUIOCKOCTEN, YO MEXKY MPSIMBIMHU, YTOJ
MEXK]ly MPSAMON M MJIOCKOCTBIO, YTOJ MEKIY IIOCKOCTSIMU, PACCTOSHUE OT
TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXAY INPSAMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE HCHOJIb30BAaTh IPHU PEUNICHUH 3a7a4 H3y4YEHHBIE
(bakThl U TeOpeMbl MJIAHUMETPUHU; YMEHHE OIICHWBATh pa3Mepbl OOBHEKTOB
OKPYXAIOIIEro MHUpPa; CTPOUTh MATEMATHYECKHE MOJIEIM C IOMOIIBIO
F€OMETPUYECKUX TMOHATUA U BEJIMYMH, pElIaTh CBSI3aHHbIE C HUMHU
MPAKTUYECKHUE 33/1a4U

10

YMeHue omnepupoBaTh MOHITHSIMH: IUIOMAAL GUTYPBl, 00BEM (UTYPHI,
MHOTOTPaHHHK, TPAaBHJILHBIA MHOTOTPDAaHHUK, CEYCHHWE MHOTOTPAaHHUKA,
KyO, mapajuleNienunen, mOpusMa, Oupamuaa, ¢GuUrypa © TOBEPXHOCTh
BpaleHus, MWIWHIpP, KOHYC, Imap, cdepa, 1iomans cdepsl, TUIONaab
MOBEPXHOCTH MHUPAMUJIBI, TMPHU3MBI, KOHyCa, LHUIUHApPA, O00BEM KyoOa,
MPSIMOYTOJIBHOTO  MMapaJiielienuIea, MHPaMUAbl, TPHU3MBbI, IHIWHAPA,
KOHyca, Iapa, pa3BEéPTKa MOBEPXHOCTH, CEUYCHHUS KOHyCca W IHIMHIPA,
napajyielbHble OCH WM OCHOBaHHWIO, CEYeHHE Iapa, IUIOCKOCTH,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTpaHHHKA, W300pakaTb MHOTOTPAaHHHKH, (UTYPbl W TIOBEPXHOCTH
BpAIllEHUsI, UX CEYCHHS, B TOM YHCIIE C IMOMOIILIO AJIEKTPOHHBIX CPEJCTB;
YMEHHE TPHUMEHSATh CBOWCTBA T'€OMETPUYECKUX (UTYpP, CAMOCTOSATEIBHO
(dbopMyIIUpOBaTh ONpEAETICHUS U3ydaeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOWCTBAaX M WPHU3HAKAX T'COMETPUYECKUX (UTYp, OOOCHOBHIBATHUIIH
OMpOBEpraTh HX; YMEHUE TMPOBOIUTH KIacCUPUKAIUIO (Uryp 1o
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pa3iiMuYHbIM IIPU3HAKAM, BbIIIOJHATDH HCO6XOI[I/IMBIG JOIIOJIHUTCIIbHBIC
IMOCTPOCHUA

YMeHue  omnepupoBaTh  TOHATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajulebHBIA TEPEHOC, CHMMETPHUSl Ha TUIOCKOCTH M B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUE TMOMOOMS, TMOA00HBIE (QUTYPBI, YMEHHUE
pacro3HaBaTh paBHBIE W MOAO0OHBIE (DUTYpPBI, B TOM YHUCIIE€ B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TPH
peIIeHNH 3a]a4; HaXOJUTh TEOMETPUYECKHE BEIWYMHBI (JJTMHA, YTOJI,
IUIOIaAb, 00BEM) IPH PELICHUHU 33]1a4 U3 APYTUX y4eOHBIX IPEAMETOB H U3
peabHOM JKM3HHM; YMEHUE BBIUUCIISTH TEOMETPUUICCKUE BEIIMUMHBI (IJIMHA,
yroJl, IJIOouaab, 00bEM, IUIOMIAJh MOBEPXHOCTH), HUCIOJB3Ys HU3yYCHHBIC
GOopMyJIBI ¥ METOABI, B TOM YHUCJIC: IUIOMAAb IMOBEPXHOCTH ITHPAMUJIBI,
OpU3MbI, KOHyca, [WIMHApA, Iuomaab  cdepbl; 00bEM  KyOa,
IPSIMOYTOJIBHOTO  MMapaJlIeNieNuIea, MHPAMUAbI, MPU3MBbI, IHIXHAPA,
KOHYCa, Il1apa; YMEHHE HaXOIUTh OTHOIICHUE 00BEMOB MOIOOHBIX (UTYD

YMeHue OIICpHUPOBATH IHNOHATUAMHU: MPAMOYIOJIbHass CUCTEMa KOOPAHHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAHMHATBI BCKTOpa, CyMMa BCKTOPOB,
MMPpOU3BCACHUEC BCKTOpAa Ha YHUCIIO, PAa3JIOKCHHC BCKTOpa IIO 63.3I/ICY,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IIPOU3BCACHUC, YIroJl MCKIAY
BCKTOpaMu; YMCHHUC UCII0JIb30BATh BCKTOpHHﬁ n KOOp,I[I/IHaTHBII‘/‘I METOA AJIA
PCIICHMA TCOMCTPUYICCKUX 3a/1ad M 3a1a4 JPYyIrux y‘-Ie6HI)IX npeamMcToOB
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YMeHnue BbIOMpaTh NOAXOASIIMNA METOJ JUIsl pelIeHUs 3a/]1a4d; MOHUMAaHNe
3HAYMMOCTH MAaT€MaTHKH B M3YyYEHMHM TMPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUM; YMEHHWE pacCllO3HaBaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE IIPUBOAUTH IIPUMEPHI MATEMaTUYECKUX
OTKPBITHI POCCUMCKON U MUPOBOW MaT€eMAaTHYECKOW HAYKH



INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon  IIpoBepsiemblii 31eMeHT COAePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Harypasbnsle u niensie yucna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCEI
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCSATUYHBIE  JPOOH, IPOLEHTHI,
OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernueckuit KOpCHE HATypaJbHOM creneHu. JleHcTBHS ¢ apupMEeTHYECKUMU
KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenenb ¢ uenbiM nokaszatesneMm. CTeneHb ¢ palMoOHAIbHBIM NoKa3zaresneM. CBolcTBa
CTENEHU
15 CuHyCc, KOCMHYC M TaHITE€HC UHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YHMCIOBOTO apryMEHTa
1.6  Jlorapudm uucna. JlecaTuuHbIC U HATYpaJibHbIE JOrapu(Mbl
JeiictButenpuble uyncia. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIME YHCIAMHU.
1.7 = IlpubnukéHHble BBIYMCIEHUS, NIpaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3yJibTara
BBIYHCIICHUI
1.8  IIpeoOpa3zoBaHu€e BhIpaKCHHUI
1.9  KommiekcHble yucia
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 Lensle 1 1poOHO-paliiOHaIbHbIE YPAaBHEHUS
2.2 VppauuoHanbHble ypaBHEHUS
2.3  TpuroHomeTrpuyeckue ypaBHEHHUS
2.4  Iloka3zarenbHbIC U JOrapu(pMHUUECKHE YPABHEHHS
2.5  llensle u 1poOGHO-paIMOHAIbHBIE HEPABEHCTBA
2.6 | HppanumoHaibHble HEpAaBEHCTBA
2.7 = Iloka3zarenbHble U JOrapu(pMHUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpudecKue HEpaBEHCTBA
2.9  Cucremsbl ¥ COBOKYITHOCTU YPAaBHEHUI 1 HEPABEHCTB
2.10 = VYpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11  Marpuna cuctemsl JUHEHHBIX ypaBHEeHUH. OnpeaennTens MaTPUILbI
3 @YHKIMH U TpaduKu
31 OyHkMs, crnocodbl 3amaHus (yskuuu. [paduk ¢ynxknun. B3anmHO o00paTHBIE
' dbyukiun. YétHele u HeuéTHbIe QyHkimu. [lepuoanueckue GyHKIIUU
OO6nacTp ompeneneHuss M MHOXKECTBO 3HaueHuM Qynkuuu. Hymm QyHKuum.
39 [IpoMexyTkH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (YHKIUH.
) Makcumymbl 1 MUHUMYMBI QyHKIIUU. Hanbomnbliiee 1 HauMeHbIIee 3HaUeHUE (PYHKITHH
Ha IPOMEKYTKE
33 Crenennast QyHKIHS C HATYpaJbHBIM U LeJbIM Toka3ateneM. EE cBoiicTBau rpaduxk.
CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpadUKH
3.5  TlokazarenpHas u jorapudmudeckas QyHKIIUU, KX CBOWCTBA U TpauKu
36 Touku paspeiBa. AcumMnToThl TpadukoB GyHkiuid. CBoiicTBa (PyHKIUH, HETPEPHIBHBIX

Ha OTPE3KC




3.7

ITocnenoBaTebHOCTH, CIIOCOOBI 3aMaHus IOCIEA0BATEILHOCTEH

3.8  Apudmernueckas u reomerpuueckas nporpeccu. @opmyiia CIoKHBIX IPOIEHTOB

4 Hauana maTtemaTuyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipons3BogHbIE 31€MEHTAPHBIX (PYHKITHIA

[IpumeneHne mNpPOUM3BOAHON K HUCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpemymbl. HaxoxxaeHue HaumOONbIIEro M HAaUMEHbBIIEro 3HAadeHHUs (YHKIUU Ha
OTpe3Ke

4.3  IlepBooOpa3zHnas. Murerpan

5 MHoxecTBa U JIOTHKa
5.1 MHOKeCTBO, Onepalu HaJ MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 | Jloruka

6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 = BeposTHOCTB
6.3 = KomOunatopuka

7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 | IlpsiMble U IJIOCKOCTH B POCTPAHCTBE
7.3 = MHororpaHHuKu
7.4 = Tena n NOBEpXHOCTHU BpalllEHUS
7.5 KoopauHatsl 1 BEKTOPBI







