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INOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma yueOHOTO Kypca «BeposSTHOCTP W CTaTHCTHKa» 0a30BOr0 YpPOBHS IS
obyuaroruxcst 10 —11 «kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO TrOCyIapCTBEHHOIO
00pa30BaTeNLHOTO CTAaHAAPTAa CpelHero oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, NPEIBIBISIEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHMIO, M TPagUIUM pPOCCHICKOro
oOpazoBanus. Peanuzanus nporpamMmbl  00€ClieUMBACT OBJAJICHUE KIIOYEBBIMU KOMIETCHIIUSIMH,
COCTaBISIIOLIMMHU  OCHOBY Ui CaMOPAa3BUTHS U  HENPEPBIBHOIO 00Opa3oBaHMs, LEIOCTHOCTh
OOLIEKYJIBTYPHOT0, TUYHOCTHOT'O U ITO3HABATEJILHOTO PAa3BUTHS JIMYHOCTH 00yUYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYuebHblil kypc «BeposTHOCTh M CTAaTHUCTHKa» 0a30BOr0 YPOBHS SBISETCS HPOJOJDKEHHEM H
pa3sBUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a3oBOro ypoBHS OCHOBHOH mikoibl. Kypc mpenHazHaueH
g (popMupoBaHus y OOy4yarOIIMXCsl CTATUCTUYECKOM KyJIbTYpbl W IIOHUMaHMs pOJIM TEOPUHU
BEPOATHOCTEW KaK MaTeMaTHYECKOr0 MHCTPYMEHTA JJIsi U3YYEHHUs CIIy4alHbIX COOBITUH, BEIUYUH U
npoueccos. [Ipu usyueHun kypca oOoramarorcsi MpeACTaBICHUS yJalllUXCs O METOJaX MCCIEeI0BaHUS
U3MEHYMBOTO MHpA, pa3BUBACTCS INOHMMAaHME 3HAYUMOCTH M OOIIHOCTM MAaTEMAaTUYECKUX METOJOB
IIO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

CopnepxaHue Kypca HalpaBlI€HO Ha 3aKpelyieHWE 3HAHUM, MOJIYYEHHBIX IPU U3YYEHUHU Kypca
OCHOBHOI IIKOJIbI U HA Pa3BUTHE MIPEACTABICHUM O ClIydallHbIX BETMYMHAX U B3aUMOCBS3AX MEXYy HUMU
Ha BYKHBIX IPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIET0 MUpA.

B coorBercTBMM ¢ YyKazaHHBIMH LEJIAMU B CTpPYKType ydeOHOro kypca «BeposdTrHocTh u
CTaTHCTHKa» CpeIHEN LIKOJIbI Ha 0a30BOM YpPOBHE BBIJIEJIEHBI CIENYIOIINE OCHOBHBIE COAEpKATEIbHbIE
muHuK: «CiayyaiiHble COOBITHS U BEPOATHOCTHY, «CiryyaiiHble BEJMUMHBI U 3aKOH OOJIBIIMX YHUCET.

BaxHyro yacTh Kypca 3aHUMaeT U3y4eHHEe FeOMETPUYECKOr0 U OMHOMHAIBHOIO paclpeieieHuil u
3HAaKOMCTBO C UX HENPEPHIBHBIMU aHAJIOraMU — I10Ka3aTEJIbHBIM U HOPMaJIbHBIM pacIipe/leIeHUSIMH.

Copnepxanue nuHun «CiaydaiiHble COOBITHS U BEPOSITHOCTU» CIY’KUT OCHOBOM sl (POPMUPOBAHHUS
IPEJICTaBICHUN O paclpeeIeHUH BEPOSITHOCTEN MEX/ly 3HAUEHUSIMU CITyYyalHBIX BEJIMYMH, a TaK)Ke 3Ta
JUHUSA HeoOXoauMma Kak 0a3a Juid M3ydeHHs 3aKoHa OOJBIIMX 4Huceld — (YyHJAaMEHTAJbHOI'O 3aKOHA,
JIeMCTBYIOIIEr0 B MPHUPOJE U OOLIECTBE M MMEIOLIEro MareMaTuyeckyro ¢opmanuzanuio. Cam 3akoH
0OJBIIMX YHCEN IMpeajgaraeTcsi B O3HAKOMMTEIbHOW (QopMe ¢ MHUHUMAIbHBIM HCIIOJIb30BaHUEM
MaTeMaTU4ecKoro opmannsma.

Tembl, CBsA3aHHBIE C HENPEPBIBHBIMU CIIyYallHBIMM BEJIWYMHAMH, AKLEHTUPYIOT BHUMAaHHE
IIKOJBHUKOB Ha ONMMCAHUM W M3YYEHUHU CIy4YalHBIX SBJIEHUI C MOMOIIbIO HEMPEPBIBHBIX (QYHKIUIL.
OcCHOBHOE BHUMAaHHE yJESAeTCs I0Ka3aTeJbHOMY M HOPMaJbHOMY pacHpelesIeHUsIM, MIpU 3TOM
npeJoiaraeTcs 03HaKOMUTENIBHOE U3yUeHUE MaTepuana 0e3 10Ka3aTelbCTB IPUMEHIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha usyuenue kypca «BeposaTHOCTh U cTaTUCTHKa» Ha 0a30BOM YpOBHE OTBOJIUTCS 1 yac
B HEAENI0 B TEYEHUE KaXJAoro rojga oOydeHus, Bcero 68 ydeOHBIX 4YacosB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

[IpencraBienne MaHHBIX C MOMOIIbIO Tabmui U auarpamm. CpeaHee apudmMeTuyeckoe,
MeAuaHa, HauOoJblliee W HaUMEHbIIEe 3HAYEHUs, pa3Max, MAHUCIEePCUs U CTaHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyualiHple SKCIIEPUMEHTBI (ONBITHI) M CIIyY9aliHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHHA.
CrnyvaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMH. BeposTHOoCTH cOOBITHI
B OIIBITAaX C PABHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH.

Onepauuu Haj COOBITHSMH: NEpecedeHre, 0ObeTUHEHHE, MPOTUBOIOJIOXKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmyna C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEpOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEH. JlepeBo cly4allHOro SKCIEpUMEHTA.
®opmyna noJgHOU BepoaTHOCTH. HezaBucumMbie cOOBITHSI.

Komb6unaropuoe npaBuino ymHoxeHus. [lepectaHoBku u QakTopuan. Uucno coyeTaHHid.
Tpeyronsauk [Tackans. @opmymna 6maoma HeroToHa.

bunapHbIii ciydaliHblil ONBIT (MCIIBITAHKE), YCIEX U HeyAada. He3aBucuMble MCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 nepBoro ycmnexa. Cepusi HE3aBUCUMBIX HCIBITAaHUN
bepnymn.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jluarpamma pacrpezeneHusl.
[Tpumepsl pacnpeneneHuii, B TOM 4YKCIIe, FTEOMETPHUECKOE i OMHOMHAIILHOE.

11 KJIIACC

UucioBble XapakTEPUCTUKU  CIIyYalHBIX BEJIIMYMH: MaTeMaTH4YEeCKOE OXKHJaHUE,
JIACTIEPCHUS U CTAHJIAPTHOE OTKJIOHEHUE. [[prumMepsl NpUMEHEHUs MAaTEMAaTHYECKOTO OKHIAHUS, B
TOM 4YHCIIe B 3ajJadax W3 IOBCEIHEBHOW KU3HH. MaTeMaThyecKoe OXKUJaHWe OWHApHOU
CIy4allHOM  BEJIMYMHBI. MaremMaTH4yecKoe OXUIAHUE CYMMBI  CIIy4allHBIX  BEJIMYMH.
Marematuueckoe 0XKHJIaHUE U IUCTIEPCUsI TEOMETPUUECKOT0 U OMHOMHUATIBHOTO PACTIPEICIICHHIA.

3akoH OOJIBIIUX YMCEN U €T0 POJib B Hayke, MpHUpojae u obmiecTBe. BeIOOpOUHBIN MeTO
HCCJIeIOBaHUM.

IIprMepsl HENPEPBIBHBIX CIIYYaWHBIX BENUYUH. [IOHATHE O IJIOTHOCTH pacCIHpeleCHUs.
3ajmaun, TpUBOIAIIME K HOpPMajibHOMY pacrnpeneneHuto. [loHsTne o0 HOpMallbHOM
pacnpeneeHuu.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS IporpamMmbl ydeOHoro mpeamera «MareMaTHKa»
XapaKTEepU3YOTCS:

I'paxxnanckoe BociuTaHue:

C(OPMHPOBAHHOCTBIO TIPAXKIAHCKOW MO3UIMKU OOyyaromerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAUEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHUCKOM Ipa)K1aHCKOW UACHTUYHOCTH, YBOKEHUS K MPOLLIOMY
U HACTOALIEMY POCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHUSAM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTEMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTIDKEHUH B IPYTUX HAyKax, TEXHOJIOTUSIX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHUICKOro Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOrO MOBEACHHUS, CBA3AHHOIO C IPAKTUYECKUM IIPUMEHEHHUEM
JOCTH>KECHUN HAyKU U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIANa B IIOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peHICHUH, pacCyX ACHHUH; BOCIHPUUMYHUBOCTBIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHMEe, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTH); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LIEHHOCTU TPYIO0JIOOUS; MHTEPECOM K Pa3IM4HbIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE

JKM3HEHHBIE IUIaHBl; TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTeMaTHYECKOMY
00pa3oBaHUIO U CaMOOOPa30BAHUIO HA MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K
aKTUBHOMY VYYaCTHIO B PCIICHWH TMPAKTHUYCCKUX 3a7a4 MaTeMaTHYCCKOU

HaIIpaBJICHHOCTH.

JKoJ0ruyecKoe BOCIUTaHHue:

C(l)OpMHpOBaHHOCTI)IO 3K0.]'I01"H‘-ICCK0171 Ky.]'II)TypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSHUE MPUPOJHOM U COLMAIBHOW Cpe/bl, OCO3ZHAaHUEM
I00AaNbHOTO  XapakTepa JKOJOTHMUECKUX  MpoOJieM; OpHEHTalWed Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7ad B 00JIacTH OKpYXKaroulei cpelpl, MIIaHUpOBaHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHI JJIsI OKPYKAIOIIEN CPEIBI.

I{eHHOCTH HAYYHOTI'O TO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAayKH KakK C(epbl
YeJIOBEUECKOU JIEATEbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHUS LMBUIIM3AINY;



OBJIAJICHUEM S3BIKOM MAaTE€MaTUKH W MaTeMAaTUYECKOW KyJIbTYpOW KaK CpPEICTBOM ITO3HAHUSA
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOEKTHYIO M HCCIENOBATEIBCKYIO JIE€ATEIBHOCTh
WHJVBUIyaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaTbl OCBOSHUS IPOrpaMMbl yueOHOTo npeameta «MaTemaTrka
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYEcco8 o0yyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUSL OKPYIHCAOWe20 Mupa,
npUMeHeHUe 102UYEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1eicTBUA:

e BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUAMH; (HOPMYIUPOBATH OMpEIENCHUs MOHATUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

e  BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

e  BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IpEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JleNaTh BBIBOJIbI C MCIIOJBH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TMPOTUBHOTO), BBICTPAMBATh AaAPryMEHTAIMIO, NPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI,

e BBIOMpaTh cnoco® pemieHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelIeHus, BEIOUpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

e HCIOJNB30BAaTh  BOMPOCHI  KAaK  HCCICNOBATEIbCKUH  HHCTPYMEHT  TIO3HAHWS,
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPodIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHUIO,
MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEW MAaTeMaTHYeCKOTO OO0BeKTa, SBIIEHHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

e CaMOCTOSATENbHO (OpMyNIHUpOBaTh OOOOMIEHMS U BBIBOABI 1O  pe3yiabTaTam
MPOBEEHHOTO HAOJIOICHHS, UCCIICAOBAHUS, OIEHUBATh JIOCTOBEPHOCTh ITOTYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MPEIMOI0KESHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaumeii:

e  BBIIBIATH JCPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIPOC H
JUTSL pEIICHUS 3a/1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATH WH(POPMAITUIO PA3IUYHBIX BUJIOB U (POpPM
MIPEJICTaBIICHHUS,



CTPYKTYpHpOBaTh HMH(POpMANMIO, TMPEACTABIATH €€ B  pPasIUuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM 10 CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM
KPHUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OCliCMEUs, 00eCcneuusarom cohopmMuposaHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSAMH M LEIAMU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUs] B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
IIOJIYYECHHBIH pE3yibTarT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, TPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJIAITh CBOU CYXKIEHMS C CYXKACHHUAMH JpPYIMX YYacTHUKOB JHMAJIOra,
00Hapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH opme GpopMyInpoBaTh
pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEJICTABIISITh PE3YNIbTAThl PELICHMs 3a1a4uy, SKCIIEPUMEHTA, UCCIEN0BaHUsA, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTAlUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTrpyanunuecTBo:

NOHUMAaTh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMAHIHONH W WHAWBUAYAIbHOW pabOTHI
IpH  peIIeHWH Y4eOHBIX 3aJa4, NPUHUMATh I1eb COBMECTHOW JCSTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThl, paclpeneNiaTh BHIBI padoT,
JIOTOBapHUBAThCS, OOCYXKIATh IPOLECC M pe3ylbTaT padoThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYIMOBBIX (hopmax paboThl (0OCyxkaeHUs, 0OMEH MHEHHI, «MO3TOBbIE
NITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTBl UM KOOPJAHMHHUPOBATH CBOU
JEHCTBUS C IPYTHUMH YWICHAMH KOMaH/Ibl; OIICHUBATH KA4eCTBO CBOETO BKJIaJa B OOIINIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

3) Vuusepcanvhvie pezynamuesnsie oeticmausi, 06ecneuugaiom opmMuposanue CMvlCi08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusaunus:

COCTaBJIATh IUIAH, aJIrOPUTM peIIeHHs 3a/aud, BBIOMpaATh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb:

BJIaJ€Th HABbIKAMM IIO3HABATEIbHOM pe(IEKCMH KaK OCO3HAHHUS COBEpIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pPElIeHUs MaTeMaTH4eCcKOou
3a]a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX, HAWJIEHHBIX
OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa 1€ W YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHMIKEHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAMUTh OIIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC



YuTaTh U CTPOUTH TAOJIMIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSIMH: cpelHee apudmMeTHyeckoe, MeAMaHa, HauOoIblIee,
HavMEHbIIIEe 3HAaYCHHE, Pa3MaX MaCcCUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUAMH: CIy4alHbBIM SKCIIEPUMEHT (OMBIT) M Cly4ailHOe COOBITHE,
3JIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIN MCXO0J1) CIYyYalHOrO OIBITA; HAXOJIUTh BEPOSITHOCTU B
OTBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMU COOBITHSIMHU, HAXOAUTh M CPABHUBATH BEPOSITHOCTU
COOBITUI B U3Y4YEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAX.

Haxonute 1 GopMynupoBaTh COOBITHS: IepeceueHre U 0ObeANHEHHE JaHHbIX COOBITHH,
cOOBITHE, MPOTHUBOMNOJIOKHOE JAHHOMY COOBITHIO; IOJb30BAaThCS JUarpaMmamu Oiepa U
(bopMyIoil crox)eHHUs BEPOSATHOCTEH MPU PELICHNUH 33/1a4.

OmnepupoBaTh MOHSATHSIMHU: YCIOBHAs BEpPOSATHOCTb, HE3aBUCHMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C IOMOUIBIO IIPaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIy4alHOTO OIIBITA.

[TprMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IPU PELICHUH 3a/1au.

OnepupoBaTh NOHATUSMM: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEPUS HCIBITAHUM,
ycrex M HeyAadya, HaXOIUTh BEPOATHOCTH COOBITHH B CEpUH HE3aBHCUMBIX HCIIBITAHUH [0
IEPBOTO yclexa; HaXOAUTh BEPOSITHOCTU COOBITUI B cepuu HcnbITaHuil bepHysu.

OnepupoBaTb MNOHATHAMM: CilydaiiHas BEIUYMHA, PACIpPEIEICHUE BEPOSTHOCTEH,
JuarpamMma pacipeencHus.

11 KJIACC

CpaBHUBaTh BEPOSTHOCTU 3HAYEHWM CIIy4ailHON BEJIMYMHBI 10 PACHpPElEICHUI0 WU C
MIOMOUIBIO TUATPAMM.

OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOIO OKUJAHUS; IPUBOAWUTH IIPUMEPHI, Kak
IIPUMEHSAETCS MATEMAaTHYECKOE OXHUAAHUE CIIy4allHOW BEJIMYMHBI HAaXOJUTh MaTEMaTU4YECKOe
O’KHJAHUE 110 JAHHOMY PACIIPENCICHUIO.

HmeTs npeacTaBieHue o0 3aKOHe OOJIbIINX YHCEN.

MMeTs npencraBiaeHue O HOPMAJIbHOM PaCIpENCIICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnoreka [JOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCTE, ASPEBO
CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
Cepun nocae0BaTEIbHBIX UCIIBITAHNM 3 1 bubmorexa LOK
p a https://m.edsoo.ru/e0b7b0f1
CrayuaiiHple BEIMYUHEI U pacIpeaeICHUS 6 bubmorexa HOK
ya pacripen https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 MareMatnueckoe 0KHIaHue CIy4YailHON 4 bubnmnoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 o . 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
(pacripenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
H 2 1
> OPMBIILHOE pacTipeReieii https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui 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










MMPOBEPSEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTarta
6 Teopust BeposTHOCTEN U CTATUCTHKA
6.1 YuraTh U CTPOUTH TAOIHUIBI U AUATPAMMBI
6.2 OmnepupoBaTh NOHATHAMHU: CpeiHee apudmernueckoe, MeauaHa, HauOOIbIIee,
HavMEHbIIIEe 3HAaUCHHE, pa3MaxX MacCUBa YUCIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMU: CIyYalHBINA SKCIIEPUMEHT (OIBIT) U CIIy4allHOE COOBITHE,
6.3 AJIEMEHTApHOE COObITHE (PJIEMEHTApHBIM HMCXOJ) CIy4ailHOrO OIBITA; HAaXOIUTh
BEPOSTHOCTH B OMBITaX C PABHOBO3MOXKHBIMU CIyYailHBIMU COOBITUSIMH, HAXOJUTh U
CpaBHMBATh BEPOSITHOCTH COOBITUHN B U3YUYEHHBIX CIIy4allHbIX SKCIIEPUMEHTAX
Haxomute u QopMmynupoBaTh COOBITHSA: IEpeceYeHue W OOBEAWHEHHE TaHHBIX
6.4 COOBITUN, COOBITHE, MPOTHUBOIMOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BaThCS
auarpaMmamu Ditiepa u GopMyIioi CII0KESHHS BEPOSITHOCTEH MPH PEIICHUH 3a/1a4
OnepupoBarh TOHSATHUSMH: YCJIOBHas BEpPOSTHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IOMOIIBIO IPaBUIA YMHOXKEHUS, C IIOMOIIbIO J€peBa
CIIy4allHOT'O OIIbITa
6.6 [TpumeHsITH KOMOMHATOPHOE IPABHUIIO YMHOXKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh TMOHATUSAMU: HCIBITAHWE, HE3aBUCHUMbBIE HWCIBITAaHUS, CEPHs
6.7 UCIBITAaHUN, YyCleX M HeyJauya; HaXOAWUThb BEPOSTHOCTU COOBITUH B cepuu
HE3aBUCHMBIX UCHBITAaHUNA IO MEPBOr0 ycrexa, HaXOAUTh BEPOSTHOCTH COOBITUH B
CepHuM UCHIbITaHUN bepHrysum
6.8 OnepupoBaTh MOHATUSAMU: CIy4yailHas BEIMYMHA, PACIPEAEICHHE BEPOATHOCTEH,
JyarpaMMa pacrpeaesieHust
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsSIEMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01mero 00pasoBaHus
pe3yjabTara
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
- CpaBHUBATh BEPOSITHOCTH 3HAYEHUM CIIy4allHOM BEJIMYMHBI 110 PACIpPEACIEHUIO UIIN
C MIOMOILBIO TUarpaMm
£ 5 OnepupoBaTh MOHATHEM MaTEMaTHUYECKOrO OKHMJAaHUS, MIPUBOJIUTH MPUMEPHI TOTO,

KakK TPHUMCHACTCA MATCMATHYCCKOC OXHIAHUC cnyqaﬁHoﬁ BCIIMYHMHBI, HaXOAUTH




MAaTEMaTUUCCKOC OKUAAHUC 10 JAHHOMY pacCIpCACICHUTIO

5.3

HmeTth NpeaACTaBJICHHUC O 3aKOHC OOJIBIIIMX YHCEIl

5.4

Nmets npeacrasiaeHue 0 HOpMaJIbHOM PaCHpenCIICHUN




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KITACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBienne JaHHBIX ¢ MOMOUIbI0 Tabmuiy u guarpamm. CpemaHee apudMeTHYECKOE,
6.1 MenuaHa, HauOoJpllleeé M HAMMEHbIIEe 3HAUYEHUs, pa3Max, JUCIEPCHS U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyualiHple SKCIIEpUMEHTHI (OMBITHI) U CIy4dallHbIe COOBITHS. DJIEMEHTApHBIE COOBITHUS
6.2 (ucxomsl). BeposTHOCTH ciiydaifHOrO CcOOBbITHS. BIM30CTP YacTOTBI M BEPOSITHOCTU
' coObiTuii. CryyaiiHple ONBITHI C PAaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU  COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHSIMH
6.3 Ornepanuu HaJl COOBITHSIMH: TepecedeHue, OO0bEeIUHEHUE, MPOTHUBOIOJIOKHBIC COOBITHS.
' Huarpammsl Ditniepa. @opMyiia c0KeHHs BEPOSITHOCTEH
6.4 VYcnoBHaAs BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEH. JlepeBO CIIydallHOTO 3KCIIEPUMEHTA.
' ®dopmyna noJaHON BepoaTHOCTH. HezaBucumbie cOOBITHS
65 Komb6unaropuoe npasuiio ymMHoxxeHus. [lepecranoBku u Qakropuan. Uucno codeTaHUi.
' Tpeyronsauk [Tackans. @opmyna bunoma HeroToHa
bunapHbIli ciyyaliHbI ONBIT (MCHbITAaHUE), YCIEX U Heynada. He3zaBucruMble MCIBITAHUS.
6.6 Cepust HE3aBUCUMBIX HMCHBITAHUWM 10 mepBoro ycnexa. Cepusi HE3aBUCHUMBIX HCIBITAaHUI
bepnymn
6.7 CnydaifHass BenuuuHa. Pacmpenenenue BeposTHOcTed. Jluarpamma pacrpenesieHus.
' [Tpumepsl pacnipesienieHni, B TOM YHCiie FeOMETpHYecKoe U OMHOMHAIbHOE
11 KUIIACC

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

5 Teopus BEpOATHOCTEN U CTATHCTHKA

Yucnosbie XapPaKTCPUCTUKHU CJ'IyLIaI‘/’IHLIX BCJIIMYUH: MATEMATUYCCKOC OKHUIAaHUC, NUCIICPCUA
U CTaHAAPTHOC OTKJIOHCHHUC. HpI/IMCpBI MNPUMCHCHUA MATCMATHYCCKOI'0 OXHIaHHA, B TOM

YHCI€ B 3aJadyaX M3 IIOBCEIHEBHOM JKHM3HM. MaTeMaTH4YeCKOE OXXHIaHHE 6PIHapH01>i

> CIIy4yailHOM BeNWYMHBL. MaremMaTH4ecKoe OXXHUIAHUE CYMMBI CIIyYalHBIX BEJIMYHH.
Matematuueckoe OXHUJIAHUE U JHUCIEPCHS TEOMETPUYECKOTO U OMHOMHAIBHOTO
pacrpeeneHuit
55 3akoH OOJBIIUX YHUCEN M €r0 POJjb B HayKe, MpUpojie U olmiecTBe. BriOOpOUHBI MeTO
' HCCIIeJOBaHUM
[IpuMepsl HenmpepbIBHBIX ClAy4YalHbIX BeAMYMH. [IoHSATHE O MIOTHOCTU paclpeieseHHUs .
5.3 3ajgaun, TNPUBOIANIME K HOPMAJIBHOMY pacmpeaeneHuro. [loHsTHe 0 HOpMaIbHOM

pacnpeneseHnn







IMTPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30BATEJIBLHOM NPOT'PAMMBI CPEJTHET'O

OBILIEI'O OBPA3OBAHUSA
Kon .
DOBEDIEMOro IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATAM OCBOEHUSI OCHOBHOM
POBEp o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
TpeOoBaHUSA

Bnamenue wMeromamMu  10Ka3aTeNbCTB, aNTOPUTMAMM pEIICHUS 3a/1ad; yMEHHE
dopMynupoBaTE U ONEPUPOBATH MOHATUSMH: OIpENeIeHUE, AaKCHOMa, Teopema,
CIIEZICTBHE, CBOMCTBO, TNPHU3HAK, JIOKA3aTEIbCTBO, PABHOCWIBbHBIE (HOPMYIHPOBKH;
NPUMEHSATH UX; YMEHHE (POpPMYJIUpOBaTh 00paTHOE M MPOTUBOIOIOKHOE YTBEPKICHHUE,
NPUBOJUTE MpPUMEPHl W KOHTPIPHMEPHI, HCIIOJIB30BaTh METOJl MaTeMaTH4ecKOu
MH]IyKIIUH; TIPOBOJUTH JIOKA3aTeIbHBIC PAcCyKACHUS MPH PEIICHUU 33/1ad, OLICHHBATH

1 JOTUYECKYI0 IPAaBWIBHOCTh PACCYXIEHHH; YMEHHE OICPUPOBATH IOHATHUAMHU:
MHO)XECTBO, ITOJIMHOXKECTBO, OIEpPAallM¥ HAJ MHOXKECTBAMH; YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHO)KECTBEHHBIH ammapar Ui ONHCAHUS PeabHBIX MMPOLECCOB U SBICHUN U
OpyU PpEIICHWH 3a1a4, B TOM YHCIE U3 JAPYIHX YYeOHBIX MPEIMETOB; YMEHHE
OTIEpPHPOBATH MOHATUSAMH: Tpad, CBI3HBINA Trpad, AepeBO, IUKI, rpad Ha IUIOCKOCTH;
YMEHHUE 33/1aBaTh M OMHCHIBATH Tpadbl Pa3IMIHBIMHE CIIOCOOAMU; HCIIONB30BaTh Ipadbl
NP PEIICHNH 3a/1a4

YMeHue onepupoBaTh NOHATUAMU: HaTypaJbHOE YHUCIIO, LIE0€ YUCIIO, CTENEHD C LIEIbIM
[I0Ka3aTesleM, KOPpEeHb HaTypallbHOM CTENEHU, CTENEHb C PALIMOHAIBHBIM IIOKA3aTeNEM,
CTETICHb C JCHCTBUTEIBHBIM TOKa3aTeNeM, JIOTapru(M YucIia, CHHYC, KOCHHYC ¥ TaHT'€HC
IIPOM3BOJILHOIO YUCIIA, OCTATOK II0 MOJYNIO, PALlMOHAIBHOE YUCIIO, UPPALMOHAIBHOE
YHCJI0, MHOXKECTBA HATYpaJIbHBIX, LEJbIX, PAllMOHAJIBHBIX, IEHCTBUTENBHBIX YHCEI;
YMEHHUE HCHOJb30BaTh INPU3HAKU JEJIMMOCTH, HAMMEHbIIMHA OOIMMI JenuTens u
HauMeHblIee obliee KpaTHOe, alroput™ EBKiMIa npu peleHuu 3ajiad; 3HAKOMCTBO €
pa3IMYHBIMH MO3UIMOHHBIMHM CUCTEMAMH CUMCIICHUS; YMEHUE BBIIIOJIHATH BBIUMCIICHHUE
3HauU€HUH ¥ TpeoOpa3oBaHUsl BBIPAXKEHUN CO CTENEHSAMH M Jiorapudpmami,

2 npeoOpa3oBaHus  JpOOHO-PALIMOHAIBHBIX  BBIPDAKEHUH; yYMEHHME  ONEpUpOBATh
MNOHATUSIMM: TIOCJIEIOBATENIbHOCTh, apuU(pMeTHUecKas Iporpeccus, IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBArOIasi T€OMETpUUECKasl IIPOrpPeccusi; yMEHUE 3a/1aBaTh
MOCJIEZI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYpPPEHTHBIX (QOpMYyH; yMEHHe
OIIEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE KOMIUIEKCHBIE UHUCIA,
MOJyJdb M apryMEHT KOMIUIEKCHOro 4Mcia, ¢opMma 3aluCH KOMIUIEKCHBIX YHCell
(reomeTpuyeckas, TPUTOHOMETpUYECKass M ajredpanueckas); yMeTb IPOU3BOAUTH
apupMeTHuecKue JEUCTBUS C KOMIUIEKCHBIMHM YHCIIaMH; MPHUBOAMTH IPUMEPHI
UCIIOJIb30BaHUsl KOMILJIEKCHBIX UYMCEIN; ONEpUPOBATh MOHATHUAMHU: MaTpuma 2xX2 u 3x3,
OTIpeAeNUTENb MaTPUIIbl, TEOMETPUYECKHUM CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh MOHATUAMU: PALMOHAIBHBIE, UPPALMOHAIIBHBIE, [TI0KA3aTEIIbHBIE,
CTETICHHbIE, JIOTapu(MUIECKIE, TPUTOHOMETPUUYECKUE ypaBHEHUS U HEPABEHCTBA, HX
CHCTEMBI; yYMEHUE  OINEPUPOBATH  MOHATUAMM:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHKWe, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHWW U HEPaBEHCTB,

3 PaBHOCWIBHOCTh YpaBHEHHWH, HEPAaBEHCTB W CHUCTEM; YMEHHE pelIaTh YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbl C TMOMOIIBIO PA3JWYHBIX MNPUEMOB; peIIaTh YpPaBHEHUA,
HEpPABEHCTBA M CHUCTEMbI C IMAPAMETPOM; NPUMEHSTh YpaBHEHHS, HEPABEHCTBA, HX
CUCTEMBI ISl pEellIeHUs] MaTeMaTHUeCKHX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX o0JacTell HayKu
Y peajbHOM KU3HU




YMeHue omnepupoBaTh MOHATUAMU: (YHKIMS, YETHOCTh (DYHKIMH, MEPUOIUYHOCTD
(GyHKLINHU, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMHU, SKCTpeMyM (YHKIIUH,
HauOonpliee ¥ HaWMEHbIee 3HAa4YeHUs (YHKIMM Ha TIPOMEXKYTKE, HEMpepbIBHAS
GyHKIMSI, acUMITOTHI Tpaduka ¢GyHKIUM, TIEpBas W BTOpas MPOU3BOJHAS (YHKIIHH,
reOMETPUYECKUI U (PU3MIECKUI CMBICI TIPOU3BOIHOMN, TEPBOOOpa3Hast, ONpeIeIEHHBIH
UHTErpaj; yMEHHE HAXOIUTh AaCUMITOTHl Tpaduka (YHKIUH; YMEHUE BBIYHUCIATH
NPOM3BOJIHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO M KOMITO3UIMU (DYHKIMHA, HAXOAUTH
ypaBHEHHE KacaTeJbHOW K TrpaduKy (GYHKIMH; YMEHHE HAXOAWUTh MPOU3BOIHBIC
3JIEMEHTAPHBIX (YHKIWN; yYMEHHE HCIOJIb30BaTh MPOMU3BOJIHYIO JJISI MCCIIEOBAHUS
¢GyHKIMH, HaXOIUTh HAMOOJBIIME W HAaUMEHbIIME 3HA4YeHUS (YHKIHUNA; CTPOUTH
rpaguK MHOTOYJICHOB C HCIIOJIB30BAHMEM alllapara MaTeMaTHYecKOro aHajH3a;
INPUMEHATh MPOM3BOAHYIO JUISI HAXOXKJCHUS HAWIYYIIETO PEIICHHsS B MPHKIATHBIX, B
TOM YHCJIE COIMATbHO-9KOHOMUYECKUX U (U3MUECKHUX 3a/1a4axX; HAXOIUTh IUIOIAIN H
00BEMBI (UTYp C TOMOINBI0 HMHTETpana; NPHUBOAUTH IPHUMEPHl MaTEMAaTHYECKOTO
MOJIEIMPOBAHMS ¢ IOMOIIBIO AU hepeHInaNbHBIX YpaBHEHHH

YMeHue onepupoBaTh HOHATHIME: rpaduk GyHKINU, oOpaTHas QYHKIHS, KOMIO3HIIUS
byHkMi, nuHelHas GYHKIUSA, KBaapaTHuHas QYHKIMS, palvoHalbHas (yHKIUS,
cTerneHHasi QyHKIHsI, TPUTOHOMETpUYECKHEe (PYHKIINU, OOpaTHbIC TPUTOHOMETPUIECKUE
GyHKIMU, TIOKa3aTeabHas W Jiorapudmuueckas (QYyHKIMH;, YMEHHE CTPOUThH TIpaduKu
W3YYCHHBIX (DYHKIUH, BBITIOTHATE MpeoOpa3oBanus rpadukoB QyHKIWH, UCIIOIB30BATh
rpaduKy JUIsT U3yYCHHs MPOLIECCOB M 3aBUCHMOCTEH, MPH PEIICHUU 3a7ad W3 JPYrux
yUeOHBIX MPEAMETOBH 33/1a4 U3 peabHOU JKU3HH; BhIpaxaTh (YOPMYIIaMH 3aBHCHMOCTH
MKy BEJIMYMHAMH; WCIIONIB30BaTh CBOWCTBA W Tpaduku (QYHKIUNA IS pEIIeHUs
yYpaBHECHUU, HEPABEHCTB M 3aJad C IapaMmMeTpaMu; H300paxkaTh Ha KOOPJAHHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHCHUN, HEPABCHCTB M UX CUCTEM

YMeHue pemath TEKCTOBbBIE 33/1a4d Pa3HbIX TUIIOB (B TOM YHUCIIE€ Ha MPOLIEHTHI, J0JIH U
4yacTH, Ha JIBH)KEHUE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 33Ja4u U3 00JIacTu
yIOpaBiaeHUS JIMYHBIMU M CEMEWHBIMH (UHAHCAMM); COCTaBIATh BBIPAXKEHMUS,
YPaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4, UCCIIEI0BaTh MOJIy4EHHOE
pellleHre M OIEHMBATh IPaBAONOJO0HOCTh pPE3yibTAaTOB, YMEHHE MOJAEIUPOBAThH
peajbHble CHTyallud Ha $3bIKE MAaTEeMAaTUKH; COCTaBJIATh BBIPAKEHMSI, YpaBHEHUS,
HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHIO 3a/1ayM, UCCIIEJ0BATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa ainreopbl, HHTEPIPETUPOBATh MOJIyUYEeHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUAMU: CpeHee apupMeTnIeckoe, MeJuana, Haubobliee 1
HavuMEHbIIIEE 3HAYEHUs, pa3Max, AUCIEPCHUs, CTAaHAAPTHOE OTKIIOHEHUE YHUCIOBOIO
HaOopa; yMeHHe W3BJIEKaTh, MHTEPIPETUPOBATh HH(GOpPMAIMIO, TMPEACTABICHHYIO B
TabIMIax, Ha AUarpamMmax, rpapukax, OTpakarollyl0 CBOHCTBA peasIbHbIX MPOLECCOB U
ABJIEHUH; MPEICTaBIATh HHPOPMAIMIO C MTOMOIIBI0 TAOJIUIl U JUarpamm; MCCIIe0BaTh
CTaTHUCTUYECKUE JIaHHble, B TOM 4YHCII€ C TNPUMEHEHHEM TpaHUuecKuxX METOIO0B U
JJIEKTPOHHBIX CPEACTB; TIpadUUecKHu HCCIAEA0BATh COBMECTHbIE HAONIONEHUS C
MTOMOIIBIO AMarpaMM PacCeMBaHUs U IMHEHHON perpeccuu

YMeHHe omnepupoBaTh IMOHATUAMHU: CIy4alHBIH ONBIT M Cly4ailHOe COObITHE,
BEPOATHOCTh  CIy4yallHOro  COOBITHS;  YMEHHE  BBIYHCIATH  BEPOATHOCTH  C
UCIIOJIb30BaHUEM TIpapUuecKuX METOJ0B; MPUMEHATh (QOPMYJbl CIOXKEHHUS U
YMHOXEHHUSI BEpOSATHOCTEW, (OpMylly TMOJHOW BeposTHOCTH, (opmyny bepnymim,
KOMOHMHATOpHbIE (aKTbl U (OPMYJBI;, OLIEHUBATH BEPOSITHOCTH pEajbHBIX COOBITH;
YMEHHME  ONEpUpOBaTh  MOHATUSAMHU:  ClydyailHas  BeJNIMYMHA,  paclpeleeHue
BEPOATHOCTENW, MaTeMaTH4YECKOE OKUJAHUE, NUCIEPCHUS W CTaHJAPTHOE OTKJIOHEHHE




ClyuaifHOH BEJWYMHBI, (YHKIMHA pAcHpeleNeHuss M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOIO0 M HOPMAJIBHOTO paclpelelieHnii; yMEHHE HCIOJIb30BaTh CBOMCTBA
U3y4YCHHBIX PACHpPEACICHUI Ui peIleHHs 3ahad; 3HAaKOMCTBO C TOHSTHUSMH: 3aKOH
OOJIBIIMX YHCEJ, METO/Ibl BHIOOPOYHBIX HCCIIEIOBAHUI; yMEHHE NPHBOANUTH IIPUMEPHI
IPOSIBIICHUS 3aKOHA OOJIBIIIMX YUCET B IPUPOIHBIX U OOLIECTBCHHBIX SBJICHUSAX; YMCHHE
OIEpUpPOBATh TOHATHSAMHU: COYCTAHHE, IEPECTAHOBKA, YHCIO COYCTAHUH, YHUCIIO
NepecTaHoBOK; OuHOM HBIOTOHA; yMEHHE NpPUMEHSATh KOMOMHATOpHBIE (AKTBI U
paccyKIeHus IJs pELIeHHs 3a7ay; OICHHWBAaTh BEPOSTHOCTH pPEATbHBIX COOBITHIA;
COCTABJIATH BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETHPOBATH NOTYYCHHBINA PE3yJIbTaT

YMeHue oneprupoBaTh MOHATUAMU: TOUKA, PAMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
Jqyd, BEIWYMHA VyIia, IUIOCKUH yroji, JBYTpPaHHBIM Yroj, TpEXTpaHHBIM Yrod,
CKpEIMBAIOIIMECS MPSAMbIE, MapaJUIEIbHOCTh U NEPHEHIUKYISIPHOCTh NPSIMBIX U
IUIOCKOCTEM, yrojl MEXIy IMPSIMBIMHU, YIOJ MEXAY HPAMON U IUIOCKOCTBIO, YTOJ MEXAY
IUIOCKOCTSIMHU, PacCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSIHUE MEXIY INPSMBIMH,
paccTosiHuE MEXAY IUIOCKOCTSMH; YMEHHE MHCIIONb30BaTh IIPU pPELICHUM 3a]ad
U3Yy4eHHbIE (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OLIEHHWBATh Pa3Mepbl 0OBEKTOB
OKPY’KaIOILIET0 MUpa; CTPOUTh MaTEMaTUYECKHUE MOJEIIHU C MOMOUIBI0 T€OMETPUUYECKUX
MOHSATUI U BEJIUYMH, pellaTh CBA3aHHbIE C HUMH MIPAKTHYECKUE 3a1a4l
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YMeHue onepupoBaTh NOHATUSMU: TIOMAAb (GUTYpBI, 00BEM GUTYPHI, MHOTOTPAHHHK,
IIPaBWJIbHBII MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHUKA, Ky0, apajuiesenunes, npusma,
nupamMua, purypa u moBepXHOCTh BpallleHus, UIWINHJP, KOHYC, map, chepa, IIonaib
cdepsl, MIOLIAAb TOBEPXHOCTH MUPAMUJIBI, MPU3MBI, KOHYCa, HUIUHAPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO Tapajuiesienuiena, NUpaMuIbl, MPU3Mbl, UUIUHAPA, KOHyca, LIapa,
pa3BEpTKa NOBEPXHOCTH, CEYEHHMS KOHyca M IWIMHJApA, NapajUleibHble OCH WIIU
OCHOBaHHUIO, CEUEHHUE 1Iapa, IJIOCKOCTh, Kacaromascs cgepbl, LHWIMHIpA, KOHYCa;
YMEHHUE CTPOUTHh CEYEHHWE MHOTOTPAaHHUKA, M300pa’kaTh MHOTOTPAHHUKH, (QUTYPHI U
MOBEPXHOCTHU BPAIICHUSI, UX CEYEHHS], B TOM YHCIIE€ C TIOMOILBIO AIEKTPOHHBIX CPEJCTB;
YMEHME  NPUMEHATh  CBOWCTBA  TE€OMETPUYECKUX  (UTYp,  CaMOCTOSITEIBHO
dbopMynupoBaTh ONpeAeNeHus] U3y4aeMbIX (PUTYp, BHIBUTATh TUIIOTE3bI O CBOWCTBAX U
MpHU3HaKaXx TeoMEeTpUYecKuX GUryp, OOOCHOBBIBATHUIU OMpPOBEpraTh HUX; yMEHHUE
OPOBOANWTH KJIacCHPHUKAIMI (QUTYp 1O pa3IUYHBIM  TPHU3HAKaM, BBIMOJIHATH
HE00XO0/IUMBIE TONIOJTHUTENIbHBIE TOCTPOCHHUS
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YMeHne ornepupoBaTh MOHSATHIMH: ABIKEHUE B IPOCTPAHCTBE, MapauIeIbHBIN MTEPeHocC,
CUMMETpPUs Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE MOA00US,
o 00HbIe (GUTYPBI; YMEHUE pPAaclO3HaBaTh paBHbIE U MOA0OHbIE (GUTYPHI, B TOM YUCIIE B
IpUpPOJIe, UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh N€OMETPUUYECKHE OTHOLICHHS MpU
pELIeHUHN 3a/1a4; HaXOAUTh F€OMETPHUUECKUE BEIMYMHBI (JUIMHA, YTOJI, U0/, 00BEM)
NpU pEelIeHUH 3ajad U3 JPYruX y4eOHBIX MPEIMETOB M U3 pealbHOW JKW3HU; YMEHHE
BBIYUCIISITh TEOMETPUYECKHE BEIMYUHBI (UIMHA, YTOJ, TUIOMAAb, OO0BEM, ILIOMANb
MIOBEPXHOCTH), HCIONB3YS M3y4eHHBIE (OPMYIBI U METOJBI, B TOM YHCIE: IUIONIAlh
MOBEPXHOCTU MUPaMUJbI, MPU3MbI, KOHYCa, HWINHApPA, TUIoMmaas cheprl; 00bEM Kyda,
NPSMOYTOJIBHOTO TapajuieNienuiena, MTUpaMuIbl, TPU3MBI, IIIHHApPA, KOHYCa, IIapa;
YMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX HUTYP
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YMmenne ONCpHUpOBaATh IMOHATHUAMH: MPAMOYIroJibHasgd CHCTEMa KOOPAHWHAT, BEKTOD,
KOOpAWHATBI TOYKH, KOOPpAWHATHI BEKTOPA, CyMMa BEKTOPOB, MIPOU3BCACHUEC BCKTOPA HA
YUCIIO0, Pas3IOKCHHUE BEKTOpa 110 6331/Icy, CKaJILIpHOC TMPOU3BCACHUC, BCKTOPHOC
MMPOU3BCACHUC, YIroJdl MCEXKAY BCEKTOpaMHu, YMCHHUC HCIIOJIbB30BATh BeKTOpHBIfI n
KOOp,Z[I/IHaTHHﬁ MCTOJ I PCUHICHUA I'COMETPUUCCKHUX 3aJa4 U 3ada4 ApYIrux y'qe6HBIX




MPEIMETOB
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YMeHue BbIOMpaTh NOAXOIAIIMNA METOJ JUIsl PELIEHUs 3a/1aui; TOHMMAaHUE 3HaYUMOCTH
MaTeMaTHKU B U3y4EHUHU NPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUN; YMEHHE
pacro3HaBaTh IIPOSBICHHE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, YMEHHME IIPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MaTEMAaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1  HarypaubHble u nemnble yncna. [IpuzHaku 1e1MMOCTH LEIbIX YUcel
12 Panuonanehple  4yuciaa. OOBIKHOBEHHbIE U J€CATUYHbIE JPOOM, IPOLEHTHI,
OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypajbHOM crereHH. JleWcTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenbiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBOHCTBa
' CTereHu
15 CuHyc, KOCHHYC M TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uncna. JlecsiTuuHble 1 HATYpaJIbHBIE JOTapU(PMBI
JelicTBuTenpHble ynciaa. ApupMeTnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 IlpubnmxEHHbIE BBIYUCIEHUS, NTPaBUa OKPYIJIEHUS, IPUKUIKA U OLEHKA pe3ysbTaTa
BBIYHCIICHU
1.8  IIpeoGpa3oBanue BEIpAKESHUN
19  KowmmiekcHbie yncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1  llensie 1 qpoOHO-paIMOHATIEHBIC YPABHEHUS
2.2  VppauuoHanbHbIE YpaBHEHHS
2.3 = TpuroHoMeTpuiecKknue ypaBHEHUS
2.4 Tloka3arenbHble U JorapupMuyecKre ypaBHEHUs
2.5  llensie 1 1poOHO-paIMOHATIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHble HEPABEHCTBA
2.7 lloka3arenbHbIe U JIoTapu(PMUIECKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckue HepaBeHCTBA
2.9  CucreMbl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10  YpaBHeHus, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11  Marpuna cucTeMbl JUHEHHBIX ypaBHEHUH. ONpenennTelb MaTPHIIbI
3 OyHKIMH U TpaduKu
31 OyHKIuMsA, crnocodbl 3amaHus QyHKuuu. ['paduk QyHkinun. B3aumao oOpartHbIe
' ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIIM
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHuWd ¢GyHkuuu. Hynmm  ¢QyHKum.
3.9 [IpoMeXyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MaxkcumMyMBI 1 MUHIMYMBI QyHKIIMH. Hanboubiee 1 HanMeHbIee 3HaueHue (QyHKITIH
Ha MPOMEXKYTKE
33 CrenenHas QyHKIMS C HaTypaJbHBIM U LeJbIM Noka3zareneM. E€ cBoiicTBau rpaduk.

CaotlicTBa U rpaguK KOpHSI N-Oi CTENeHH




3.4  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5  Iloka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHKIMNA. CBOKCTBa (DYHKIIHH, HETTPEPHIBHBIX
' Ha OTPE3KE
3.7 | TlocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUS MOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccun. @opMyia cIoKHBIX MPOIECHTOB
4 Hauana marematnyeckoro aHnaamsa
4.1  IIpousBoxnas pyHkuuu. [Ipon3BoaHbIC SIeMEHTAPHBIX (DYHKIHNA
[IpumeneHre mNPOU3BOAHON K HCCIEAOBaHHUIO (GYHKIMH HAa MOHOTOHHOCTh U
4.2 9KCTpeMyMbl. HaxokneHne HauOoJIbIIer0o W HAMMEHBIIEro 3HaueHWs (YHKIUH Ha
OTpe3Ke
4.3 | TIlepBoobOpa3nas. MaTerpan
3) MHoOXecTBa U JIOTuKa
5.1 = MHoxecTBO, onepauu HaJ MHOkecTBamu. [luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1  OmnwmcarenbHas CTATUCTHKA
6.2  BeposTHOCTH
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IJIOCKOCTU
7.2 | IlpsMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 ~ MHOTOTpaHHUKH
7.4  Tena v NOBEpXHOCTHU BpallleHUS
7.5  KoopauHaTbl U BEKTOPHI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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