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1. MACIOPT ITPOT'PAMMBI YYEBHOU JUCIHHAITJIUHBI
MaremaTuka

1.1. O6gacTh NpUMeHEHHUsI POTrPaMMbI

[IporpamMma y4yeOHON nmUCHUIUIHHBI «MaTeMaTukay SIBISIETCS YacThIO MPOTPaMMBI
moAroTOBKU crienuanuctoB cpennero 38eHa (IIIICC3) commanbHO-3KOHOMUYECKOTO PO B
coorBercTBUM ¢ PI'OC cpennero (momHoro) obmero obpazoBanus ([Ipuka3 MunoOpHayku
Poccun ot 17.05.2012 r. Ne 413, 3apeructpupoBannoro B Muntocte Poccun 07.06.2012 Ne
24480).

Copepxanne mnporpammbl «MaTemaTukay HampaBiIeHO Ha JIOCTHXKEHUE CIEIYIOIINX
Lesei:

— obecnieueHue cHOPMHUPOBAHHOCTU TPEACTABICHUN O COIHMANIBHBIX, KYIbTYPHBIX M
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MATEMATHKU;

— obecrieueHue c(OpMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO u
MaTE€MaTUYECKOTO MBIIICHHUS;

— obecrnieueHue Cc(HOPMUPOBAHHOCTH YMEHHMM NPUMEHSATH MOJTYYCHHbIE 3HAHUS TIpU
pelIeHUN pa3IudHbIX 33/1a4;

— obecrieueHue Cc(HOPMHUPOBAHHOCTH TPEJACTABICHUH O MaTeMaTHKE Kak 4YacTu
00111eYeIOBEUECKOM KYIbTYpPhI, YHHUBEPCAIHHOM S3BIKE HAYKH, IMO3BOJISIONIEM OIKMCHIBATh U
M3y4aTh pealbHbIE MPOLIECCHI U SBICHHUS.

1.2. MecTo y4eOHOIi TUCHUIUIMHBI B CTPYKTYpe OCHOBHOIH mpodeccHoHATbHOM
0o0pa3oBaTeJbHOM MPOrPAMMBI:

YyeOHast nucnuruimHa «MaTeMaTHKa»» SBISICTCS YYEOHBIM MPEAMETOM 00s3aTeIIbHOM
npenMeTHoit obnactu «Maremartuka u uHpopmaruka»y OI'OC cpennero obuiero oo6pa3oBaHus.

1.3. Heau u 3aga4n y4yeOHO#H TMCUUNJIMHBI - TPeOOBAHMS K Pe3y1bTaTaM OCBOEHHS
yueOHOM TUCUMILINHBI

Maremaruka sBisercs (yHIaMEHTaIbHON 00I11e00pa30BaTeIbHON AUCHUIUIMHON CO
CIIO)KMBUIMMCS YCTOWYHMBBIM COJEPKAaHHEM M OOmMMH TpeOOBaHWSIMH K TIOATOTOBKE
o0yJaromuxcs.

OOmme menw W3YYCHHST MATEeMaTHKU TPAJUIMOHHO pEATHM3YIOTCS B YEThIpEX
HaTPaBICHUSX

1) obiee npeacTaBieHHe 00 UAESIX U METOJAaX MaTEMaTHKH,

2) MHTEIUIEKTyaIbHOE Pa3BUTHE;

3) oBiazieHUe HEOOXOJMMbIMU KOHKPETHBIMH 3HAHUSAMH U YMCHUSMH,

4) BocnHMTATEIHHOE BO3/ICHCTBUE.

OcBoenmne coaepkaHusi yueOHOM aucuWIUIMHBL —«Maremaruka»  oOecrieuyuBaeT
JOCTH)KEHUE CTYJCHTaMU CIEYIOIUX Pe3yIbTaTOB:

JUYHOCHHBIX:

— cOpMHUPOBAHHOCTD MPEACTABICHUI O MaTEMATHKE KaK YHUBEPCATLHOM SI3bIKE HAYKH,
CpeACTBE MOJICITMPOBAHMS SIBJIICHHUI U TMPOLIECCOB, HIESX U METO/IaX MAaTEeMaTHKH;

— IOHMMaHHE 3HAUYMMOCTH MaTeMaTHKH JJIs Hay4YHO-TEXHMYECKOro IMporpecca,
c(OpMUPOBAHHOCTh OTHOIIECHUS K MaTeMaTUKe KaK K YacTU OOIeYeIOBEYECKON KYJIbTYphI
yepe3 3HAaKOMCTBO € HCTOPUEH pa3BUTHsI MaTeMaTUKH, SBOJIIOLIMEH MaTeMaTHYECKUX UJIEH;

— pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS,  IPOCTPAHCTBEHHOTO  BOOOpa)KEeHUS,
ITOPUTMUYECKOHN KYJIbTYpPbl, KpUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM JJIs Oyay1eit
poeCCHOHAIBHON JAEATENHHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

— OBJIAJICHHE MATEeMAaTUYECKUMU 3HAHUSAMH U YMEHUSAMH, HEOOXOIUMBIMH B
MOBCEIHEBHON KHU3HHU, MJII OCBOCHMSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCLMIUIUH U
JUCLUIUIMH TPO(ECCHOHANBHOTO LUKJIA, A MoJydeHHs oOpa3oBaHMs B O0JIacTsX, He
TpeOyIOIMMX yriIyOJIeHHOM MaTeMaTH4eCKON OArOTOBKH;

— TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHHIO, Ha



OPOTSDKEHUHM BCEH KM3HHM; CO3HATEIbHOE OTHOIIEHHE K HENpEephIBHOMY OOpa30BaHHIO Kak
YCJIOBHIO YCTICIITHON PO eCCHOHAIEHON U 00IIIECTBEHHOM JIeATeTLHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSATENIbHON TBOPYECKOH M OTBETCTBEHHOM
NESITEIbHOCTH;

— TOTOBHOCTh K KOJJIGKTHBHOM paboTe, COTPYIHHYECTBY CO CBEpCTHHKAMH B
00pa3oBaTenbHON, 0OIIECTBEHHO IMOJIE3HOH, y4eOHO-UCCIIeI0OBATEILCKON, TPOCKTHON M JAPYTHX
BUJIaX JEATEIBHOCTH;

— OTHOILIEHHE K Mpo(deccHoHaNbHON NeATeNbHOCTH KaK BO3MOXKHOCTH Yy4yacTHS B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPO0IeM;

MemanpeomemHpix:

— YMEHHE CaMOCTOSTEJIIBHO ONPENENATh LENH JAEATEIbHOCTH M COCTaBIATH IIJIaHBI
NESTENIbHOCTH;  CaMOCTOSITENIBHO  OCYIIECTBIISITh, KOHTPOJHUPOBATbh U  KOPPEKTHPOBATh
JESATEIIbHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI /ISl TIOCTHIKEHUS NIOCTABIEHHBIX LIETEH
U peajn3aluy MIaHOB IeATeIbHOCTH; BEIOUPATH YCIEIIHbIE CTPATErHH B PA3JIUYHBIX CUTYaAIUSX;

— yMEHHE MPOAYKTHBHO OOLIaTbCcs M B3aMMOJACHCTBOBATH B IPOLIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATh TMO3UIUMU JPYTUX YYACTHUKOB JESATENBHOCTH, 3(PPEKTUBHO
paspeniath KOH(INKTHL,

— BIIaJIcHUE HaBbIKAMHU I[103HABATEIbHON, yueOHO-HUCCIEeOBATENbCKOH M MPOEKTHOM
JEeSATENIbHOCTH, HaBbIKAMU  pa3pellieHuss MpoOieM; CIocoOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIIeHUs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3TUYHbBIX
METOJIOB IT03HAHNUS;

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOATEIbHOW HH(POPMAIMOHHO-TIO3HABATENbHOM
NeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHKAX HH(OpMAIH,
KPUTHYECKH OIICHMBAThb W MHTEPIPETUPOBATH HHQPOPMAIMIO, IOJYYaeMyK) M3 Pa3IUYHbIX
HCTOYHUKOB;

— BIIaJICHUE S3BIKOBBIMHU CPEACTBAMH: YMEHHUE SICHO, JIOTHYHO U TOYHO H3J1araTh CBOIO
TOYKY 3pEHUSI, UCII0JIb30BATh aJ€KBAaTHBIE S3bIKOBBIE CPE/ICTBA;

— BIIaJIcHUEC HaBBIKAMH TO3HABaTEeNbHON pedreKkcnn Kak OCO3HAHMS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTEIBHBIX IIPOIECCOB, X PE3YIbTATOB U OCHOBAHUM, T'PAHUI] CBOETO 3HAHUS U
HE3HaHMS, HOBBIX MIO3HABATEIbHBIX 33]1a4 U CPEJICTB ISl UX TOCTUIKECHUS;

— 1EeJNeyCTPEMIIEHHOCTh B IIOMCKAax M MPUHATHU pELIEHUH, cOooOpa3suTEeIbHOCTh U
WHTYULUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIPUHUMATH
KpacoTy U FapMOHUIO MUDA;

npeomemmuuix:

— c(OpMHUPOBAHHOCTD IMPEACTABICHUI O MaTeMaTUKE KaK 4acTU MUPOBOH KYJIbTYpPbI U
MecTe MaTeMaTHKH B COBPEMEHHOW IMBHJIM3ALMH, CIOCO0AaX OMHCAHUS SIBICHUH peaJbHOro
MHUpPa Ha MaTEMAaTUYECKOM SI3BIKE;

— c(hOpMUPOBAHHOCTb INPEJICTABICHUA O MAaTEMaTUYECKHX MOHATHAX KaK BaXHEUIIMX
MaTEeMaTUYECKUX MOJENAX, TO3BOJISIOLIMX ONUCHIBATh U U3y4yaTh pa3HbIe MPOLECCHl U SIBICHUS;
MOHMMAaHKE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHSI MATEMaTHUYECKIX TEOPUH;

— BIJIaJICHUE METOJIaMU JI0Ka3aTeIbCTB U AJITOPUTMOB PELLIEHUS, YMEHHE UX MPUMEHSTb,
IIPOBOAMTH JOKA3aTENbHBIE PACCYXKACHUS B XO/1€ PELLIEHUS 3a1a4;

— BIIaJIcHUE CTAHJAPTHBIMH IPUEMaMHU DPEIICHUS PAlMOHAIbHBIX M HPPAllMOHAIbHBIX,
NIOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKMX YPAaBHEHUN W HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHNE FOTOBBIX KOMITBIOTEPHBIX IPOrpPaMM, B TOM YHCIIE JUIsl TOMCKA MyTH PEIICHUS U
WITIOCTPAIMY PELIeHNs YpaBHEHUI 1 HEPABEHCTB;

— Cc(OpPMHUPOBAHHOCTH IMPEJICTaBICHUM 00 OCHOBHBIX TOHATHUSX MaTeMaTHYECKOTO
aHalM3a ¥ MX CBOWCTBAaX, BIAJCHUE YMEHHEM XapaKTepu30BaTh IOBEACHUE (QYHKIUH,
MCIIOJIb30BaHUE TOJYYCHHBIX 3HAHUM JUIsl OMUCAHMsI U aHAJIM3a PeaJIbHBIX 3aBUCUMOCTE;

— BJIaJICHUE OCHOBHBIMH MOHATHAMH O IJIOCKUX M IPOCTPAHCTBEHHBIX F€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPHUUECKHE
burypel Ha dYepTekax, MOJENIAX M B pPEAIbHOM MHpE; NPUMEHEHHE H3YyYCHHBIX CBOMICTB



reoMeTpuueckux ¢uryp u GopMyn Uil peUIeHHS TeOMETPHUYECKHMX 3aJad M 3adad C
MPAKTUYECKUM COJIEP)KAHUEM;

— cOpMHUPOBAHHOCTh TPEACTABICHUNW O Tporeccax U  SABICHHUSIX, HMEIOIIUX
BEPOATHOCTHBIN XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MHUPE, OCHOBHBIX
MOHSITHUSIX AJIEMEHTAPHON TEOPUH BEPOSTHOCTEH; YMEHHI HAXOJUTh U OLIEHUBATH BEPOSITHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEHIINX MPAaKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHBIX BEJIIMYUH;

— BIIaJIcHUE HaBBIKAMU HCIOJB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MpOrpamMm IMpu
pElICHNH 3a]1a4.

JUTSI CIICTIBIX M CITA0OBHUASIINX 00YJarOITUXCS:

— OBJIQJICHHUE TPABWJIAMHU 3alMCH MaTeMaTHYeCKHX (OPMYNIT U CIEUATbHBIX 3HAKOB
penbedHO-TOUEYHOM cucTeMbl 0003HaueHuit JI. bpaitns;

— OBJNIQJICHHE TaKTHIbHO-OCSI3aTEIBHBIM CIOCOOOM O0OCIEeNOBaHUS U  BOCHPHUSTHS
penbeHbIX H300paKeHUIl MpeaMETOB, KOHTYPHBIX HM300pakKeHUN TeoMeTpudeckux ¢uryp u
Apyroe;

— HaJW4h€ YMEHHUS BBITIOIHSATH T€OMETPUUYECKHE MOCTPOCHHS C MOMOIIBIO ITUPKYIS U
JTUHEHKY, YuTaTh pelibeHbIe TpauKu dJIeMEHTapHBIX (QYHKIUH Ha KOOPAMHATHOHN IUIOCKOCTH,
MPUMEHSTh IpUCcTocoOIeH s 11 penbedHoro yepuenus («Ipadrecmeny, «lLIkonbHUKY);

— OBJIQJICHHE OCHOBHBIM (DYHKIIMOHAJIOM TPOTPaAaMMbl HEBH3YyaJlbHOTO JIOCTyHa K
uH(pOpMallMK Ha JKpaHE MEPCOHAIBLHOTO KOMIBIOTEPA, YMEHHE HCIOIb30BaTh MEPCOHAIBHBIC
TU(DIOTEXHUYECKHE CpeAcTBa HWH(MOPMAIMOHHO-KOMMYHHKAIIHOHHOTO JIOCTYIa  CJICTBIMU
00yJaronuMucs;

JUTSE OOYYAOIIUXCS C HAPYIICHUSIMH OITOPHO-/IBUTATEIILHOTO ariapara:

— OBJIQJICHUE CHEIHAIBHBIMH KOMITBIOTEPHBIMH CPEJICTBAMHM MPEACTABICHUS U aHAN3a
JTAHHBIX W YMEHUE HCIOJIh30BaTh IMEPCOHAIBHBIC CPEICTBA JOCTYIA C YYETOM JBUTATEIHHBIX,
peueIBUTaTeIbHbIX U CEHCOPHBIX HApYIICHUN;

HaJIMYMe YMEHUs UCTIOJB30BaTh NIEPCOHANBHEIE CPEICTBA JOCTYIIA.

B pe3ynbrate ocBoeHUS y4eOHOM NUCHUIUIMHBI 00YYaIOUIUIICS T0JKEH 3HATH.

— 3HAYCHHE MATEMATHUYECKON HAYKH JUIsl PEIICHHS 3a/1a4, BOSHHKAIONIUX B TEOPUU U
MPAKTUKE; ITUPOTY U B TO K€ BpeMsl OTPAaHUYECHHOCTh MPUMEHEHUSI MaTEMaTHUYECKUX METOJIOB K
aHAJIM3Y U MCCIIEIOBAHUIO IPOIIECCOB U SIBJICHUN B IPUPOJIC U OOIIECTBE;

— 3HAQUYEHHE TPAKTHKH M BOMPOCOB, BO3HUKAIOIIUX B CaMOM MaTeMaTuke mJis
(GOpPMUPOBAHUS W PA3BUTHS MAaTEMaTHYCCKOW HAyKH; WCTOPHIO DPA3BUTHUS TOHITHS YHCIA,
CO3/aHMSI MaTEMaTHUECKOT0 aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

— YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTHKHM MAaTeMAaTHYECKUX PACCYXKICHUU, WX
MPUMEHUMOCTH BO BCEX O0JIACTSAX UETOBEUYECKOU NIEATEINHHOCTH;

— BEPOSTHOCTHBIA XapaKTep Pa3InIHBIX MPOIIECCOB OKPYKAIOIIETO MUPA.

B pe3ynbrate ocBoeHUS y4eOHOM TUCIUTUTMHBI 00YYarOIIHIACS TOKEH YMETh!

— BBINIOJIHATH apu(PMEeTHUECKUE NEHCTBUS, COYETas yCTHBIC W MUCHBMEHHBIC TPHUEMBI,
MPUMEHEHNUE BBIYUCIUTENBHBIX YCTPOWCTB; HAXOAUTH 3HAYCHHS] KOPHS HATYpallbHOH CTENeHH,
CTCTICHH C paIlMOHATBHBIM TIOKa3aTelieM, Jiorapudma, WCIHOIB3yS MPU HEOOXOIUMOCTH
BBIUMCIIUTENbHBIE YCTPONCTBA; TMOJB30BATHCA OICHKOW M TPUKHUIKOW TPH MPAKTUYECKUX
pacuerax;

— TMPOBOJIUTH MO H3BECTHBHIM (OpMylIaM U TMpaBWIaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPXCHHH, BKIIFOYAIONINX CTEIICHH, PaJUKAIIbI, Jorapr(pMbl M TPUTOHOMETPUICCKHE (DYHKIINM;

— BBIYUCIIATH 3HAYCHHUS YHCIOBBIX UM OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISS
HE0OXO0IUMBIE MOJICTAHOBKH U MpeoOpa3zoBaHus;

— ompenensaTh 3HaUeHHe (PYHKIMHU MO 3HAYCHHUIO apryMEHTa MpPU Pa3INuHBIX CIocoOax
3aanusi QyHKINU;

— CTpOUTH IpadUKK U3YyICHHBIX (PYHKIIUA;

— ONKCBHIBATh MO TpauKy M B MPOCTEHIHMX ciaydasx 1o (opmysie TOBeIeHHE W
CBOICTBa (PYHKIIMIA, HAXOAUTH 1O rpaduKy GyHKINN HAUOOMBIINE U HAMMEHbIINE 3HAYCHHUS,



— pelarb YpaBHEHMs, IPOCTEHINNE CHUCTEMBl YPAaBHEHMM, HCIOJb3Yys CBONCTBA

GyHKIMHA 1 UX TpadUKOB;

— BBIUUCIIATH TMPOU3BOJHBIE U MEPBOOOPA3HbIE 3JIEMEHTAPHBIX (YHKUIUH, HCIONIB3YS

CIIPAaBOYHBIC MaTCpHUaAJIbI;

— HCCIENOBaTh B TMPOCTEUIMX CciaydasX (QYHKIMM Ha MOHOTOHHOCTb, HAXOIWTh
HauOoNbIIME W HAUMEHbIIWE 3HAuYeHUd (QYHKUUH, CTPOUTh TpadUKH MHOTOWIEHOB H
NPOCTEUIINX pAllMOHATBHBIX (PYHKIMI C HCIIOIb30BAaHUEM arlapaTra MaTeMaTHYeCKOro aHaIn3a;

— BBIYHUCIIATH B MIPOCTEHIINX CITydasix MIIOIIAIU C UCIIOJIb30BaHUEM MEPBOOOPA3HON;

— pemaTh palMOHAIbHBIC, TIOKAa3aTelIbHbIE M JIOTAPU(PMHUECKHUE YpPaBHEHUS U
HEPaBEHCTBA, IPOCTEHIINe UppAllMOHATIbHBIE U TPUTOHOMETPUYECKIE YPABHEHMUSI, UX CUCTEMBI;

— COCTaBJIATh YPABHCHUA U HCPABCHCTBA IO YCJIOBUIO 3a/1a4U;

— HCIOJNB30BaTh JJIsl MPUOIMKEHHOTO PEIICHUs YPaBHEHUI U HEPABEHCTB IpaduuecKuii

METO/I;

— I/1306pa}KaTB Ha KOOpI[PIHﬂTHOfI IINIOCKOCTH MHOXXCCTBA peH_ICHI/Iﬁ HpOCTCI;'IIHI/IX

YpPaBHEHUH U UX CUCTEM;

— peuartb HpOCTGﬁIlIHC KOM6I/IHaTOpHBIe 3agadyu MCETOAOM nepe60pa, a TaKXKE C

UCTIOJTb30BaHUEM M3BECTHBIX (DOPMYIT;

— BBIYUCIIATH B HpOCTeI;'IIHI/IX ClIydasiax BEPOATHOCTU COOBITHI Ha OCHOBE nmoacdcTa yucia

HCXOJIOB;

— pacno3HaBaTb Ha 4YCPTCKaAX KU MOIACIAX IMPOCTPAHCTBCHHBIC (1)0pr1; COOTHOCHUTDH

TPEXMCPHBIC O0O0BEKTEI C X OIIMCaHUsIMMU, I/1306pa)KGHI/I$IMI/I;

— OIIMChIBATb B3aMMHOC PACIOJIOKCHUEC IIPAMBIX H IUIOCKOCTEH B MMpOCTPAaHCTBEC,

apryMEHTHUPOBATh CBOM CYXICHHUS 00 3TOM PACIIOIOKEHHH;

— d4HAJIM3UpPOBAaTb B HpOCT@fII.HHX ClIydadXx B3aUMHOC PacCIIOJIOKCHUC 00BEKTOB B

IIPOCTPAHCTBE;

— I/1306pa)KaTB OCHOBHBIC MHOTOI'PAHHHUKHW W KPYIJIBIC TEJid, BBIIIOJJHATL YCPTCIKU IIO

YCJIOBUSAM 3aJay;
— CTpPOHUTH HpOCTGfIH.IPIC CCUCHUA Ky6a, IIPpU3MBbI, INPAMHADBI;

— pemiath IUIAHUMETPUYECKHE M MPOCTEHIINE CTepeOMETpUUECKUe

HaXOKIACHUC 'COMCTPUYICCKUX BCIIMYUH (,[[J'II/IH, y1iiosB, nnomaﬂeﬁ, O6’beMOB);

3aJa4d  Ha

— HCIOJIB30BaTh IPpU PCIICHHUU CTCPCOMCTPUUCCKHUX 3ada4 INNIaHUMETPUICCKUC (baKTBI u

MCTOAHBI,
— HPOBOAUTH JOKA3aTCIIbHBIC PACCYXKACHUSA B XOAC PCIICHUSA 3a1a4.

1.4. PexoMeHayeMoe KOJHYECTBO YACOB HA OCBOEHUE MPOrPaMMbI THCHUILINHBI

MaKCUMAaJIbHOW ydeOHOW Harpy3ku oOydarommxcs 244 qaca, B TOM YHCIIE:
00s13aTeNbHON ayAUTOPHON yuyeOHOM Harpy3ku odyuarommxcs 226 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JIJUCHUIJIUHBI

2.1. O0beM yuyeOHOI TUCHUNJIMHBI M BHALI Y4€0HOI PadoThI

Buj yueOHoii padoThl

O0beM yacoB

MakcumasibHasi ydeOHasi Harpys3ka (Bcero) 244
O0s13aTe/IbHASI AYTUTOPHAN YUeOHAs1 HAarpy3Ka (Bcero) 226
B TOM YHCIIE:

TTeKITUN 110
MPAKTUYECKHUE 3aHSITUS 116
CamocrosiTenpbHas pabora odydaromierocs (BCero) -
[IpomexxyTouHas arrectanus B GopMe dK3aMeHa 18




2.2.

TemaTnuecKkuii VIaH U coiep:KaHMe Y4eOHOM Jucuuniannbl Maremaruka

HaumeHnoBaHnue
pa3nesoB

Coaep:xanue yue0HOro MaTepuaja, KOHTPOJIbHbIe PA0OTHI M NPAKTHYECKHE 3aAHATHS.
BHeayauTopHasi camocTosiTe/1bHas padora.

O0BemM yacoB

Yposensn
OCBOEHHUS

1

2

3

4

Pa3gen 1. Anredopa

Tema 1.1.

Pa3Burue

MOHSATHS O
qucie.

Conep:xaHue yueOHOT0 MaTepuasa

Beenenue. MatemaTHka B HayKe, TEXHUKE, (QU3HKE, SKOHOMHKE, NHPOPMAIIMOHHBIX TEXHOJIOTHAX U MIPAKTHYECKOH
nesitenibHOCTH. L{enu u 3a1aun u3yueHns: MaTeMaTHKU B YUPEKICHUIX CpeTHEro MpodecCHOHaIbHOTO 00pa30BaHHUs.

IlonsiTue 0 yucie. Llensle U panuoHanbHble yncaa. JIeCTBUTENIbHbIE YUCIIA.

Hpnﬁ.ﬂume}mue BbIYUCJICHHUSA. HpOHeHTBIZ MPOUECHT OT YUCJIa; YUCJIO ITO €T0 HMPOUCHTY,; CKOJIBKO IMPOUEHTOB COCTABJIACT
OHO YHCJIO OT APYTOro, MNSMCHCHUEC BCIIMYUHBI B IPOLCHTAX. ClOXHBIE TMPOLCHTHI.

KommnuiekcHble ynciaa. [ToHsATHE KOMIUIEKCHOTO YUCia. BUbI KOMIUIEKCHBIX YUCell. |'eOMETpUYECKU CMBICT KOMITJIEKCHOTO
qHCa.

[IpakTuyeckoe 3anaTHe Ne 1. BrimonHeHne NeHCTBUI HaJl KOMIUDIGKCHBIMHU YHCIIaMH B ajdreOpamdeckon popme.

Tema 1.2.
KopHu, crenenu u
Jorapu¢msl.

Conep:xaHue y4eOHOT0 MaTepuasa

KopHau u crenenu. KopHu HaTypaibHON CTENIEHH U3 YHCTa U UX CBOHCTBAa. CTENEeHHU C JeHCTBUTEFHBIMH MTOKa3aTEIIIMHU.

Jlorapugm. CaoiicTBa orapudmos. Jlecstuunbie n HaTypaibHble Jorapudmsl. [IpaBuna netictuii ¢ norapudmamu. [lepexon
K HOBOMY OCHOBAHHIO.

[IpuMeHeHne MaTeMaTHYeCKIX METOIOB [T PELICHUS COAEePKATENbHBIX 3a/1a4 U3 PA3IUYHBIX 00J1acTei HAYKU U MPAKTHKH.
Pewenue 3anau no teme «KopHu, crenenu, Jorapupmbi)

IMpakTuyeckoe 3ansaTHe Ne 2. [IpeoOpa3oBanue anredpanyeckux BIPaKECHUI

IIpakTuyeckoe 3anaTue Ne 3. [IpeoOpa3oBaHue BIPAKECHUH, COACPKALINX PATUKAIIbI

I[pakTuyeckoe 3ausaTHe Ne 4. [IpeobpazoBanue BEIpaXKEHUN, COJEPIKAIINX CTETICHN C IPOOHBIMH U OTPUIATEILHBIMH
[OKa3aTeIsIMU

IIpakTuuyeckoe 3anaTue Ne 5. [IpeoOpazoBanne BEIpaXKeHUH, COAEPKALIMX CTEIICHN H JIOTApU(MBI.

16

Tema 1.3.
IKIIMH, UX CBOJicTBa
u rpaduxmu.

Coaep:xanue yue0HOT0 MaTepuaa

Oynkiun. O61acTh onpeneneHnst 1 MHOXKECTBO 3HA4EHHIT; rpaduk (GyHKINH, TOCTPOSHHE TpaduKOB (HYHKIIUH, 3aJaHHBIX
pasuuHBIME criocobamu. [IpomMexyTku yObIBaHMS M BO3pacTaHUsl, HAaHOOJIbIIee U HANMEHbBIIICe 3HAUCHHsI, TOUKH
brcTpemyMa. [Ipumeps! GpyHKIMOHAIBHBIX 3aBUCUMOCTEH B peaJIbHBIX Npolieccax U siBieHusAX. CBoiicTBa GpyHKINI 1 Ux

rpaduKy.

O6parnbie ¢pyHkiu. O6nacTs onpenesieHns: 1 00J1acTh 3HaYeHUH oOpatHoi QyHkumu. ['paduk obpatHO# QyHKIMH.
Apudpmernueckue onepauny Hax QyHKumsamu. CrokHas GyHknus. CTeneHHas, mokasareibHas U JJorapupmMudeckas
(yHKIMH, X CBOMCTBA U rpaduKu

3HAKOMCTBO C TPUTOHOMETpHYECKUMH (YHKIMAMU. X cBoiicTBa 1 rpadukH.
[TpeoOpazoBanus rpadukos. [lapaniensHbli IepeHoC, CAMMETPHS OTHOCHTENILHO OCei KOOPAMHAT U CUMMETpPUS

OTHOCUTECJIbHO Ha4aJla KOOpAWHAT, CAMMCTPUSL OTHOCUTCIILHO HpHMOﬁ Y = X, paCTsAKCHUC U CIKATHUC BAOJIb ocel KOOpAUHAT

10




IMpakTuyeckoe 3anaTue Ne 6. CBoiicTBa pyHKINU: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUUEHHOCTb,
MePHUOINIHOCTb.

Tema 1.4.
YpaBHeHus u
HepaBeHCTBA.

Conep:xaHue yueOHOT0 MaTepuasa

PaBHOCHJIBHOCTb ypaBHEHHH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI PEIICHHS YpaBHEHUH (pa3ioikeHHe Ha MHOXKHTEIH,
METOJl HHTEPBAJIOB, BBEJICHNE HOBBIX HEM3BECTHBIX, OACTAHOBKA, Tpaduueckuii MeTox). PemeHne moka3arenpHbIX,
MpPPALHOHATBHBIX 1 JIOTAPU()MUUECKUX yPaBHEHUH 1 HEPABEHCTB. Penenue cucteM ypaBHEHHH.

[IpakTuyeckoe 3anaTHe Ne 7. Pemenne pallioHaNbHBIX YpaBHEHH U HEPABEHCTB.
[IpakTuyeckoe 3anaTue Ne 8. Pemenne uppannoHanbHBIX YpaBHCHUH.
[IpakTuuyeckoe 3anaTue Ne 9.. Pemenne nokazaTesHBIX YpaBHCHUN M HEPABEHCTB.
IpakTuyeckoe 3anaTue Ne 10. Pemenue norapuMudecKix ypaBHEHUI U HEPABEHCTB.

16

Kontpoabnas padora Ne 1

Tema 1.5.
OCHOBBI
TPUTOHOMETPHH.

Conep:xkanue yueOHOT0 MaTepuasa

Panuannas Mepa yrna. CHHYC, KOCHHYC, TAHT€HC U KOTaHreHC yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
HaxoxxaeHne cuHyca, KOCUHYCa, TAHI€HCAa U KOTAaHT€HCa yIiia ¢ MPUMEHEHUEM TPUTOHOMETPUUYECKUX TOXKIECTB. 3HAKH
CHHYCa, KOCUHYCa U TaHI'€HCA.

CuHyc, KOCHHYC, TaHT€HC IBOMHOTO0 yria. CHHYC, KOCHHYC M TAHTCHC CYMMBI U PA3HOCTH JIBYX YIJIOB. @OPMYIIBI
[OJIOBMHHOTO aprymenra. [IpeoOpa3oBaHue CyMMBbl TPUTOHOMETPHYECKUX (QYHKIMH B IPOU3BEICHUE U IPOU3BEICHUS B
cymmy. [IpeoOpazoBanne MPOCTEHITUX TPUTOHOMETPHUECKHUX BHIPAKCHUH.

TpuronoMeTpryeckrue ypaBHEHHs U HepaBeHCTBa. [IpocTeline TpUroHoMeTpuIeckue ypaBHEeHUsI. APKCHHYC, apKKOCHHYC,
ApKTaHI'€HC YHCIIa.

14

IIpakTuyeckoe 3ansaTHe Ne 11. Tpuronomerpudeckne GpyHKINH yIiIoB IOBOPOTa
[IpakTudeckoe 3anaTHe Ne 12. ®opmyIbl pUBeICHHUS.

IIpakTuyeckoe 3ansaTHe Ne 13. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHHUH.
IpakTuyeckoe 3anaTHe Ne 14, PenieHne TpUroHOMETPUIECKUX YPaBHEHHH.

16

KontpoabHas padora Ne2 mo remam 1.1 - 1.5

MOZ[y.]'[l) 2. Havajia MaTeMaTH4Y€CKOT0 aHAJIM3a

Tema 2.1.
IIpousBognas

Copep:xaHue yueOHOIro MaTepuaja

[Tpou3BonHas. u3nuecKuii cMbICT pou3BoIHON. [IpaBmuna nuddepenimporanus. [Ipon3BoaHbIE JIEMEHTaAPHBIX
¢dbynakui. OnpeneneHue cnoxxHoi GyHkmun. [TpaBuia Hax0XIEHUS TPOU3BOTHON CIOXHOU QyHKITMH. ["'eomeTpruieckuit
CMBICIT IPOU3BOAHON. YpaBHEHHE KacaTeIbHOU K rpaduky GyHKIuH. [IprMeps HCTIOb30BaHUS TPOU3BOTHON IS
HaXO0XJACHNS HAWTYYILIEro PeleHUs B IPUKIAIHBIX 3a1a4ax.

IIpakTuyeckoe 3ansaTHe Ne 15. BprurcieHre Ipou3BOJHOM € IIOMOIIBIO OTPEIEICHUSL.
IIpakTuyeckoe 3aHaTHe Ne 16.Brrurcienne nporu3BOAHBIX aareOpandecKux (yHKIHA.
IMpakTuyeckoe 3ansaTHe Ne 17. [TponsBosHast CIOKHOH (YHKIHH.

KonrpoabHas padora Ne 3

Tema 2.2.
IIpuMmeHeHue

Conep:xaHue yueOHOTO MaTepuasa

lcnionp3oBaHue HpOPIBBO,Z[HOﬁ JUTA HAXOXKACHUA ONITUMAJIBHOTO PEHICHUA B ITPUKIIAAHBIX 3a1a49ax. BTOpa}I IIpOU3BOAHAA, €€




NMPOU3BOIHOM K

reoMeTnhrudeckuii U hunznyecknii emeicn. Mccnenopanne MVHKIINU ¢ MOMOIIBK) TTDOU3ROIHON.

nccaenopannio  |IIpakTudeckoe 3ansirne Ne 18. Miccnenosanue GpyHkuuu u noctpoenue e€ rpapuxa. 4
dVHKIMM. IMpakTuyeckoe 3anaTue Ne 19. HanGoubiee u HauMeHblee 3HaUeHUS! QyHKINH.
Tema 2.3. Conep:xaHue yue0HOro MaTepuaja
HepBoobpasHast [TeppooGpasnas. [IpaBiia HAXOXKICHHS MePBOOGPA3HbIX. [110Ma1b KPHBOTHHEHHON Tpaneluy i HuTerpa. GopMya 6
U MHTErpall. Herotona-JIeitOnuia. Berurcnenue miomanei ¢ nOMOIIBI0 HHTErpaa.
[MpakTuyeckoe 3anaTue Ne 20. Beruncnenue nepBooOpasHbIX GpyHKIUH. 6
IIpakTuyeckoe 3ansaTHe Ne 21. BeruncieHue onpeieneHHOTO HHTerpasa.
IIpakTuyeckoe 3anaTue Ne 22. [[pumeHeHne nHTErpaja AJs BEIYMCICHUs TUIonaaei 1 00bEMOB.
KonTposabHas pagora Ne 4 2
Pazgen 3. 'eomerpus
Coaep:xkanue yueOHOro MaTepuaJa
[Tpeamer cTrepeoMeTpun. AKCHOMBI H CIICICTBHS CTEpEeOMETpHHU. B3anMHOe pacnonokeHne IByX NpsSMBIX B IPOCTPAHCTBE. 12
Yron mexay npsMeimu. [1apamiensHOCTh IpsIMOi U tockocTu. [TapanmnensHocTs tockoctei. [lapannensHocTs B
Tema 3.1. npoctpaHcTie. [lepneHanKyIsIpHOCTD PSIMOM M INTOCKOCTH. PaccTosiHiE OT TOYKH [0 TIOCKOCTH. [lepreHauKynsp u
IpsmMble U HaksioHHast. CBOHCTBA MEPICHINKYJIIPHOCTH NPSIMOH 1 IITIOCKOCTH.
IUIOCKOCTH B |[/[ByrpaHHbIil yroi. YroJl Mexay AByMs INIOCKOCTSIMHU. IlepneniukynspHOCTh ABYX Iu1ockocTel. Terpasap u
npocTpaHcTBe [mapaenenunes. ['eomerprueckoe mpeoOpa3oBaHe MPOCTPAHCTBA: MAPAJUICIBHBIN IEPEHOC, CHMMETPHS OTHOCHTEIHHO
[JIOCKOCTH, ICHTPaJIbHasi CAMMETPHSI, IOBOPOT.
IIpakTuyeckoe 3ansaTHe Ne 23. Peienre 3aja4 Ha HAXOXK/ICHHUE IBYTPAaHHBIX YIJIOB. 2
Copep:xaHue yueOHOTr0 MaTepuaJa
Bekropsl. Moayins Bektopa. PaBeHcTBO BekTOpoB. Cllo’KeHNE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha 4MCII0. BrinmonHenue 8
ineiicTBuit Hax BekTopaMu. [IpsiMoyroibHas (IekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTRE.
Tema 3.2. [IpocTelimue 3a1a4u B KOOpAWHATaX. Pemenue mpocTeHnmmx 3a1a4 B KOOpAUHATaX. YTOJI MeXay Bekropamu. KoopauHaTs
KoopanHatel m  [BekTOpa. CKaJsipHOE NPOM3BEIeHHE BEKTOPOB. VIconbp30BaHIe KOOPAWHAT U BEKTOPOB TP PEIIEHHH MaTeMaTHYECKUX U
BEKTOPBHI. [IPUKJIAJHBIX 3a/1a4.
IMpakTuyeckoe 3ansaTHe Ne 24, Peienre 3a1a4 Ha HAXOXK/ICHHE YITIOB MEXK/y BEKTOpPAMH, KOOPIUHAT BEKTOPOB H 4
CKaJISIPHBIX TIPOU3BEACHUH.
IIpakTudyeckoe 3auaTue Ne 25, Koopaunarsl B mpocTpadcTBe. J[efCTBHS Hal BEKTOpaMu
Coaep:xkaHue yueOHOr0 MaTepuasa
[Tpusma. [Ipsmas 1 HakoHHas npu3ma. [IpaBunbHas npusma. [apannenemunen. Ky6. [Tupamuapt. [IpaBunsHas mupaMua. 6
Tema 3.3. Yceuennas nmupamuna. Pemenne 3agad. CumMeTpun B KyOe, B mapajiiesienuresie, B mpu3Me u nupamuae. CedeHne Kyoa,
MuororpaHHUMKM |npysyver i pamuel. TIpecTaBIeH e O NPABHILHBIX MHOTOTPAHHIKAX.
IIpakTuuyeckoe 3aHaTHe Ne 26. Perrenue 3ama4 Ha IPU3MY, Napajuiesienues, Kyo. 4
IIpakTuyeckoe 3ansaTHe Ne 27. 3a71a4n Ha IOCTPOSHUE CEUCHHH.
Tema 3.4. Conep:xkaHue y4eOHOT0 MaTepuasa
Tesa u [{unuaap. OcHoBaHUE, BRICOTA, OOKOBasi TOBEPXHOCTh, 00pasytomas, passeptka. Konyc. OcHoBaHuUe, BBICOTa, OOKOBasI 4




MOBEPXHOCTH  |TOBEPXHOCTH, 00Opasyromas, pazBeptka. OceBble ceueHHs U ceueHws, napanieibHbsie ocHoBanuto. llap u cdepa, ux ceuenus.
BpallleHns. KacaresipHasi IJIOCKOCTb K cepe.
Copep:xaHue yueOHOI0 MaTepHuaJa
[Tnomans mogHON 1 G0KOBOM MOBEPXHOCTH MPU3MBI U nupaMuasl. [nomanu nosepxHocTeil MHOrorpaHHUKoB. [lomans 12
[MOJTHOM 1 OOKOBOW MOBEPXHOCTH miHApa. [1nomaas moaHoH 1 60KOBOM MOBEPXHOCTH KoHYca. [1o1aau moBepxHocTei
Tema 3.5. est BpameHus. O0seM U ero n3mepenne. MarerpanpHas Gopmyna oobema Tena.
Hsmepennsi B [IpakTudeckoe 3ansTHe Ne 28. BrrunciieHne miomaam noBepxHoCTed reoMeTpuieckux Quryp. 8
reoMeTpuH. IMpakTuyeckoe 3anaTue Ne 29. Beruncnenne 00-EMOB reoMeTpuiecKux Guryp.
IIpakTuyeckoe 3ansaTHe Ne 30. OOBEMBI MHOTOTPAaHHUKOB.
IpakTuyeckoe 3anaTHe Ne 31.00beMbl T BpaleHUsL.
KonTposabHas pagora Ne 5 2
Paznen 4. KomOnHaTopuka, CTAaTHCTHKA U TEOPHS BePOSITHOCTH
TeMma 4.1. Coaep:xkanue yueOHOro MaTepuasa
DJ1eMeHThI OcHOBHBIE IOHATHS KOMOMHATOpHKH. [IpaBmiio nponsseneHus. [lepecTaHOBKHM, pa3MeIeHNs, COUYETAHNS M X CBOWCTBA. 4
KOMOMHATOPHKH |[IpakTuueckoe 3ansiTue Ne 32, 3a/1auy Ha MOJCUET YKCIA PA3MEILEHHUH, IEPECTAHOBOK, COUETAHMUIA. 2
Coaep:xkanue yueOHOro MaTepuasa
Tema 4.2. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE M YMHOXKEHHE BeposiTHOCTEH. IToHATHE 0 He3aBUCUMOCTH COOBITHIA. 4
JJIeMeHThbI JluckpeTHast cinyualiHas BEJIMUMHA, 3aKOH €€ pacipenenacHus. YuciaoBble XapaKTEpUCTUKK JUCKPETHOM CllydyaliHOM BEJIUYMHBI.
Teopuu [Tousitie 0 3aKoHE O0MbIIKMX YKce. [IpeacTaBiaeHne TaHHbIX (Ta0JIUIBI, THArPaMMBbI, TPaAQUKH).
BEPOATHOCTH M |['eHepabHasi COBOKYITHOCTB, BEIOOPKA, cpeHee apu(hMEeTHIEeCKOe, MEIMaHa.
MaTeMaTH4ecKoi [[loHsTHe 0 3a1a4aX MaTeMaTHYECKON CTATUCTUKH.
craTucTUKU.  |[[IpakTnyeckoe 3ansTne Ne 33. PenieHne npakTHIEeCKUX 3a/1a4 C IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB. 2
KontpoabHnas padora Ne 6 2
Pasnea S. UTorosoe noBropenue
Tema S.1. IIpakTuyeckoe 3anaTHe Ne 34. Obo0maromee NoBTOpeHNe paszena Kypca «MareMaTrka: anredpa 1 Hadana 4
Obo0mawmee |MaTeMaTUYECKOIO aHAJIN3A, TEOMETPHSD)
NMOBTOPeHHEe
HTorosasi KOHTpoIbHAsK padoTa Ne 7 2
Hroropasi arrecrtanus B (hpopMe IK3aMeHA 18
Bceero 244




3. YCJOBUS PEAJIN3ALINY YUYEBHOM JUCIIUILINHBI

3.1. TpeOoBaHusI K MUHUMAJIbHOMY MaTepPHAJIbLHO-TEXHHYECKOMY 00ecniedeHUI0

Peanuzanus mporpamMmbl  JUCHUIUIMHBL  OCYLIECTBISIETCs B ydyeOHOM KaOHHeTe
MATEMAaTUYCCKUX AUCHUIUIMH U CTaTUCTHKH (ka0. 105).

Kabuner mMaremMarnyeckux JUCLUIUIMH U cTaTUCTUKU (kab. 105) ocHalleH: KOMIUIEKTOM
yueOHO#l Mebenmn Ha 28 dYenoBek; ocHamieH 3JeKTpoHHBIM YMK 1o o6mieoOpa3zoBaTeabHBIM
JUCLMIUIMHAM, 3JEKTPOHHBIMU y4yeOHuMKamMu 1o aucuuiuinHam B OBC, criaiia-nexkuusmu,
MYJIbTUMEAMMHBIM BUJCONPOEKTOPOM, MHHTEPAKTUBHON JOCKOM, aBTOMAaTH3UPOBAHHBIM pabouuM
MECTOM IpernojaBarens ¢ NporpaMMHBIM oOecliedeHneM, 10CcTynoM K ceT Internet. OcHaieH
IpOrpaMMHBIM ~ oOecriedeHueM: JIMIEH3MOHHBIM:  omnepanuoHHoi  cuctemor  Windows;
oducusiMu iporpammamu MicrosoftOffice; smexTporHOI OMOIHOTEYHOM CHCTEMOIA.

3.2. UnopmannonHoe odecnevyenne 00y4eHust

Ilepedyenb yueOHBIX U3IaHUI, HHTEPHET-PECYPCOB, T0MOJTHUTEIbHOMH JTUTEPATYPHI

OcHoBHas nUTEpaTypa:

Matemaruka (CI1O). YueOuuk [DnekTpoHHBIH pecype] : yueOnuk / M.M. Bammakos. -
OJeKTpOH. TeKCTOBble AaHHble. — MockBa : KuoPyc, 2019. — 394 c¢. — ISBN 978-5-406-
06554-9. - Pexxum nocryma: https://www.book.ru/book/929528, o mapoito

JlononHuTENbHAS TUTEPATypa

AmumoB HI.A., Konsarun FO.M., Tkauea M.B. u np. Maremaruka: anrebpa u Haudana
MaTeMaTHYeCKOr0 aHaIM3a, TeoMeTpHst. AireOpa 1 Hadaia MaTeMaTHIecKoro aHann3a (0a3oBbIi
u yrnyoneHHslid ypoBHu). 10 — 11 kmacc [Onekrponsblii pecypc] : Yuebnuk. — M.: AO
«3narennctBO «IIpocBemenuer, 2015

ArtanacsH JI.C., byry3oB B.®., Kagomues C.b. u np. Marematuka: anredpa u Hauyana
MaTeMaTHYeCKOro aHanu3a, reomeTpus. [ 'eomerpus (6a30Bblii U yriryonaeHHbIH ypoBHH). 10 — 11
Kiacc [DnexkTpoHHbI pecype] : Yueounk. — M.: AO «3narensctBo «IIpocBemenuey, 2015

NHuTtepHeT-pecypcesl

www.fcior.edu.ru (MapopManoHHblie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MaTCPHAIIbI )

www.school-collection.edu.ru  (ExuHas koyutekiusi 1u@poBBIX  00pa3oBaTEIbHBIX

pecypcoB).


http://www.fcior.edu.ru/

4. KOHTPOJIb U1 OIEHKA PE3YJBTATOB OCBOEHHUSA JUCHUITJIMHBI
KoHTpoJIb M OLEeHKa OCBOCHMS IUCLUILIMHBI OCYLIECTBISETCS IPENOAABaTEIEM B
IIPOLIECCE MPOBEAECHUS NMPAKTUYECKUX 3aHATUH, TECTUPOBAHMS, MaTEMATHYECKUX JUKTAHTOB, a

TaKKC BBITIOJIHCHUA O6Y‘{aIOH_II/IMI/IC5I WHAWBHUIYAJIbHBIX Sa[[aHHfI.

Pe3yabTaThl 00yueHust (0CBOEHHbIE YMEHUsI, YyCBOEHHbIE 3HAHMS)

DopMBbI 1 METOABI
KOHTPOJISl M OLIEHKHU
pe3yJabTaToB 00y4eHHs

YMeHH:

* pemaTth MpUKJIaIHbIE 331a49H B 00J1acTH Npo(ecCHOHAIBHOMN NeATeIbHOCTH,

* BBIIOJIHATH apU(METHUECKHE MACHCTBUS, COYeTas YCTHBIE M MHCHMEHHBIC
NpUEMBl, TIPUMEHEHUE BBIUMCIHUTENIBHBIX YCTPOWCTB; HaXOJUTh 3HAYCHUS KOPHS
HaTypajlbHOW CTENEeHH, CTENEHHW C PpalMOHANBHBIM IIOKa3areseM, Jorapudma,
MOJIB30BATHCS OLIEHKON U NMPUKHUIKOHN IPH NPAKTHYECKUX pacyeTax;

* BBIIOJIHATH ~ JIGWCTBHS €  KOMIUIEKCHBIMH  YHCJIaMH,  I0Jb30BaThCS
TeOMETPUYECKON MHTEpHpeTareld KOMIUIEKCHBIX YHCEJI, B MPOCTEHIINX CIydasx
HaXxOAWTh  KOMIUIEKCHBIE = KOPHM  YpaBHEHHH  C  JICHCTBHUTEIBHBIMU
ko3 PunmeHTamuy;

* IPOBOJWTH TPEOOpa30BaHMS  UHCIOBBIX M OYKBEHHBIX  BBIPQXKEHHH,
BKJIFOYAOLIMX CTENEHH, PaIUKalIbl, JIOrapu(Mbl 1 TPUTOHOMETPHYECKUE QYyHKINY;
UCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHHS B IPAKTHYECKOM JAESTEIBHOCTH U
[IOBCEIHEBHOM JKU3HU JUISL:

* IPaKTUYECKMX pacyeToB Mo ¢opmysiam, BKiIo4Yas (OPMYJIbL, COAEpIKalHe
CTEIeHH, PaJUKaNbI, JOrapumMbl U TPUTOHOMETpUUYECKHE (DYHKLUH, HCIIONB3Ys
Ipy HEOOXOIMMOCTH CIIPaBOYHBIC MAaTEpHaIbl M INPOCTEHIINE BBIYUCINTEIbHBIC
YCTPOMCTBA;

* onpenesATh 3HAaUeHHE (QYHKIMM 10 3HAYCHUIO apryMEHTa IIPH Pa3IMYHbIX
cnocobax 3agaHus GyHKIUY,

* CTPOUTH rpaMKKM U3y4EeHHBIX (DYHKIMH, BBIOJIHATH TpeoOpa3oBaHus rpadrKos;
* OnMCHIBaTh N0 rpaduKy 1 Mo GopMyJsie NOBEJICHHE U CBOWCTBA (DYHKIIMH;

* pelarh ypaBHEHHs, POCTEHIINE CUCTEMbl YPaBHEHHI, HEpaBEHCTBA,
UCTIONB3Ys CBOMCcTBA (DYHKIMH M NX TpaduuecKre NpeICTaBICHNS;

HCIIOJIb30BaTh NPUOOPETEHHBIEC 3HAHNS M YMEHHS B PAKTUIECKON AEATEILHOCTH U
MIOBCETHEBHOW >KU3HH IS

* ONMCaHMA C MOMOUIBIO (DYHKIMH Pa3IMYHBIX 3aBUCHMOCTEH, MPEICTABICHHUS UX
rpaduyecky, UHTEpHpeTaly TpadUKOB pealibHBIX IIPOLIECCOB;

* BBIUMCISTh NPOM3BOJHBIE M MEpBOOOpa3HbIE dJJIEMEHTApHBIX  (YHKIHH,
NpUMEHSIST NpaBHia BBIYMCICHHS IMPOM3BOAHBIX M NEPBOOOPA3HBIX, HCIOJB3Ys
CIPaBOYHBIE MAaTEPHAJIBL;

* HCcClIeIoBaTh (PYHKIUH U CTPOUTH UX C TOMOIIBIO TIPONU3BOTHOM;

* pemars 3a/1a4y ¢ IPUMEHEHUEM YPaBHEHNUS KacaTelbHOU K rpaduky GyHKuny;

* pemath 3aJaud HA HAXOXKAEHHE HAWOOJBIIETO W HAUMEHBIIETO 3HAYCHHUS
(yHKIMH Ha OTpe3Ke;

* BBIYUCIIATH IUIOMAAb KPUBOJIMHEHHON Tpanenuy;

UCIIOJIb30BaTh NPUOOPETEHHbIC 3HAHUSI YMEHUs B IPAKTUUECKON NEATENILHOCTU U
MIOBCETHEBHOW JKU3HU IS

—peUICHUsI TeOMETPUYECKNX, (QHU3MYECKUX, OKOHOMHYECKMX M JPYTHX
NPUKJIAJHBIX 33/1a4, B TOM YUCIIE 3a/1a4 Ha HanOOJIbINE U HAaUMEHBIINE 3HAUYCHHS
C MPUMEHEHHEM aIIapara MaTeMaTH4eCKOro aHaJIN3a;

— pemiath panuoOHaJIbHbIE, MOKa3aTeJbHBIE M JIOTapH(MHUUYECKHE ypaBHEHHS H
HEepaBEHCTBa, UPPALMOHAIIbHBIE H TPUTOHOMETPHUYECKUE YPABHEHUS, UX CUCTEMBbI;
— JI0Ka3bIBaTh HECJIO)KHBIC HEPABEHCTBA;

peniath TECTOBbIC 33Ja4M C MOMOIIBIO COCTABJICHHS YPaBHEHHH M HEPaBEHCTB,
MHTEPIPETHPYS PE3YNIBTAT C yYETOM OIpPaHUYEHHUH YCIIOBU 3a1auM;

n300paxaTh Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBA pEIICHWH YpaBHEHUH W
HEpPaBEHCTB C JIBYMSl NMEPEMEHHBIMH W HX CHUCTEM; HaXOAUTh NPHOJIMKCHHBIC
penieHus ypaBHEHUH M X CHCTEM, UCIIOJIb3Ys TpaduuecKiil METO;

Haomronenue 3a
JIESITETTFHOCTHIO CTYICHTOB
MIPH BBITTOJTHEHUN
MPaKTUYECKUX 3aJaHui
Texymmwii KOHTPOJIb B hopme:
- 3alUTHI IPAKTHICCKUX
3a1aHUI

- 3alIUTHI OTYCTOB IO
BBIIIOJIHCHUIO
CaMOCTOSTEIbHOMN

paboTsl

- TECTHPOBaHUE

- BEITIOJTHEHUE KOHTPOJIBHBIX
pabot

Urorossiii KOHTPOJIb B
¢dopme: sK3aMeHa




—PemaTe ypaBHEHHs, HEPaBEHCTBA M CHCTEMBI C NPUMEHEHHEM TpadHUeCKHX
Npe/ICTaBIICHUH, CBOMCTB (pyHKUMIA, TPOU3BOIHON;

UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHYECKOH AEATEIBHOCTH U
MOBCEIHEBHOM KU3HU JJIS:

—IIOCTPOEHUS U MCCIIEJOBAHUS MPOCTEHIINX MaTeMaTHUECKUX MOJierel;

—pemaTth MpocTeine KOMOMHATOPHBIE 33a4d METOJOM Iiepebopa, a TaKkkKe C
UCTIONIb30BAaHUEM H3BECTHBIX (opmyrn, TpeyroiapHuKa Ilackans; BBIYHCIATH
kodpdunmentsr OmHOMa HproToHa 1O ¢opMyne W ¢ HCIOJIB30BaHHUEM
TpeyroapHuka [lackans;

—BBIYHCIIATH BEPOSITHOCTH COOBITMH HAa OCHOBE TIIOJICUETa YHCJIA HCXOJIOB
(mpocreiiiye cinydan);

UCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHYECKOH AEATEIbHOCTH 1
MOBCEIHEBHOM KU3HU JJIS:

—aHaJM3a pealbHBIX YHUCIIOBBIX JIAHHBIX, MPEJCTABICHHBIX B BHUJE AHArpamm,
TpaQuKOB;

aHanmu3a MHYOPMALMH CTATHCTHYECKOr0 XapakTepa.

3HAHUHA:

—3HAQUEHUE MAaTEMAaTUYECKOM HayKU JJIs PELIEHUs 3a1a4, BOSHUKAIOIUX B TEOPUU Bemonnenue

U MIPAKTHKE; WHUBUIYABHBIX U
—IIPUMEHEHNS MATEMAaTUYECKUX METOIOB K aHAJIN3Y U UCCIIEJOBAHUIO IIPOLIECCOB IPYIIIOBBIX 3aaHUi

U SIBIICHUH B TIPUPOJIE U OOIIECTBE; Texywmuii KOHTPOJIb B hopMme:
—HIEH pPAaCUIMPCHHS YHCIOBBIX MHOXKECTB Kak croco0a IOoCTpoeHHsi HOBoro | - SAIIHTHI IPAKTHUCCKIX
MaTEeMaTUYECKOT0 ariapara Jisl pEICHUs! TPAKTHYSCKHUX 33121 MAaTeMaTHKU 3a/1aHui

— OCHOBHBIE MATEMATHYECKHE METOIbI PEIeHHs IIPUKIAHBIX 331a4 B 0071acTH - 3QIIUTBI OTICTOR 110

1po(eCCUOHATLHOI JeATENbHOCTH; BBIOJHCHMIO s
V. CaMOCTOSATENFHON pabOTHI
—OCHOBHBIC MOHATUS U METOJBl MAaTEMAaTH4YEeCKOTO aHaJIN3a, JTHHEHHON anreOpsl, p
M . | -TeCTHpOBaHUE
TEOPUH KOMIUICKCHBIX UHCEN, TEOPHUH BEPOATHOCTEH H MaTeMaTHYECKOW P
. -BrinonHeHne KOHTPOJIBHBIX
CTaTHUCTHKH; 5
N aboT
—3Ha4YCHHE UJCH, METOMIOB M PE3yIbTATOB alreOphl M MaTEMATHICCKOTO aHaJM3a p .
Urorosslii KOHTPOJIb B

JUTSL TIOCTPOEHUSI MOJIENIEl pealbHbIX TPOIIECCOB U CUTYAIlMi OCHOBHBIC TIOHATHS U
dbopme: sK3aMeHa

METOAbI MATEMATHYCCKOI'O aHaJIu3a

—BO3MOXHOCTHU T€OMCTpUU JIs OIMMCAHUA CBOICTB pCalibHbIX NPEAMETOB U UX

B3aMMHOI'O0 PAaCIIOJIOKCHUA BepOHTHOCTHBIfI XapakKTep pasiinyHbIX IIPOLECCOB

OKPY’KaroIIEro MUpa

[Ipumenenue GanIbHO-PEUTUHIOBON CUCTEMBI OOYUYEHHMSI /ISl OLIEHKH YCIIEBA€MOCTHU I10
JUCLIUIINHE.

MakcumanbHast ~ CyMMa  PEUTHHTOBBIX  OayyloB 1O  y4eOHOW  TUCHIMILIHHE,
3aKaH4YMBAIOIIEHCS K3aMEHOM, 10 PE3yJIbTaTaM IIPOMEXYTOUHBIX 3TAllOB KOHTPOJIS B CEMECTPE
cocraBisier 70. s mormycka K cade dK3aMeHa cymMMma OaiyioB, HaOpaHHas 00ydaroImumcs,
oJpKHA OBITE HEe MeHee 60 0alIoB.

MaxkcumanbHOe KOJIHYECTBO OaioB, KOTOPOE COOTBETCTBYET TIIOJTHOMY OCBOCHHIO
JAHHOW JMCLHUIUIMHBI B CEMECTPE B CyMME IIO BCEM IHUCLUUIUIMHAPHBIM MOXYJISIM, COCTaBIISET
100.

Pacnpesnenenue 6a1y10B 10 TEMAaTHYECKUM OJIOKAM JTUCIUIIITMHBI

Howmep TemaTtnueckoro 6ioxa

Buael koHTpOIIS 1 >
Texymmii peTHHT- min X 22 22
KOHTPOJIIb max Y 26 26
PyGexHbIit peiTHHT- min Z 8 8
KOHTpPOJIb max U 9 9
PetiTunr mo min X+Z 30 30
TEMaTU4ECKOMY OJIOKY max Y+U 35 35
CyMMapHbI# peHTHHT min 60 60 60
10 JUCLUUIUINHE max 100 100 100




B Tedenue Tekymero u pyOeKHOrO KOHTPOJIA, T.€. 32 CEMECTp OOYJaroIIUICs MOXET

HaOpath MakcumanbHo 70 OamioB. OcTanbHbBIE

MPOBEJICHUS ITPOMEKYTOUHOU ATTECTALUH.

Conepkanne 1-ro Tematuueckoro 6oka: Pazmensr 1,2.

30 OamioB MOXET HAOpaTh B TIEPHUOJ

Bnu €OHBIX
Ay N MuHaumanbHoe |MakcuMallbHOE
nopy4yeHuii 1 popma
Bun koHTpOISIS KOJIUYECTBO KOJIUYECTBO [Tpumeyanue
OTUYETHOCTHU HJIH
0amnoB 0aJIoB
KOHTPOJIS
Ilocemenue 3aHATHH, 7 8
BeJIEHUE KOHCIEKTa
Brmonaenne
Texymnii CaMOCTOSITEIIbHOU ) 5)
pEUTHHT- paboThI
KOHTPOJIb Pabora Ha 3 5
MPAKTHYCCKUX 3aHATHUSIX
Ormpoc B Hauamne 7 8
3aHATHUSA
Py0exHbrit
perTHHT- TectupoBanue 8 9
KOHTPOJIb
HUTOI'O 30 35
Coneprkanue 2-ro TeMaTudeckoro 01oka: Pa3gensr 3.,4.
Bu €OHBIX
Ay N MunumanbHoe |MakcuMallbHOE
nopydeHuit u popma
Bun xonTpons KOJIHNYECTBO KOJIMYECTBO [Tpumeuanue
OTYUETHOCTHU HIJIU
OamioB OajuIoB
KOHTPOJIS
Ilocemienne 3aHATHI, 7 3
BEJICHUE KOHCIEKTa
Brimonnenne
Texymuit CaMOCTOSITEIbHON 5 5
pEeUTHHT- paboThI
KOHTPOJIb Pabora Ha 3 5
MPAKTHUYECKUX 3aHATHUIX
Ompoc B Hauane - 8
3aHATHAA
PyGexubirii
pEeUTHHT- TectupoBanue 8 9
KOHTPOJIb
HUTOI'O 30 35

TecToBble 3a1aHUs OLIEHUBAIOTCS IO S-0aJUILHON CHCTEME.

[Tepecuer GamoB B TPAIUITMOHHBIC OIEHKH 3a KOHTPOJIBHBIC TOUKH

basinel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

>90 % OT MakCHUMaNbHOM CyMMBbI OaJIIOB Ha 5
naty KT

Ot 70 % 1o 89 % OT MakKCUMaJIbHON CyMMBI 4
6ayioB Ha gaty KT

Ot 60 % 110 69 % OT MaKCUMaJIbHON CYMMBI 3
6asnoB Ha gaty KT

< 60 % oT MakCUMaJIbHON CYyMMBI OQJIJIOB Ha 2

naty KT




bannpHbIE OLICHKY U1 TpUEMA DK3aMeHa
ComnocrapieHue MIKajlbl CUCTEMBI OAJUIOB C OLIEHKAMU TPaJAWLMOHHON IIKaJIbI

Tpaguuuo
HHas
IKajia

Ikana
OayIoB

Onucanue OleHOK

OT1inyHO

30

Omauuno. TeopeTndeckoe cojepkaHHe ydeOHOTO Kypca, TpeaMera,
AUCHUIIIIMHBI, MOAYJISI OCBOCHO IMOJIHOCTBIO. C(bOpMI/IpOBaHHBIC 3HaAHUA
U YMEHHUS TO3BOJISIIOT CTYACHTY BBIpaKaTh COOCTBEHHOE MHEHHE IO
BOIIPOCY, JUCKYTUPOBATh B paMKaxX MEXIUCUUIUIMHAPHON B3aUMOCBS3U
9K3aMEHYeMOro y4eOHOro Kypca, MpeAMeTa, AUCHUUILUIMHBI, MOIYJIS.
HeoGxoauMble mpakTHYeckue HaBBIKM  pabOTbl ¢ OCBOCHHBIM
MarepuaioM chopMHupoBaHbl. Bce mpemycMmoTpeHHBIE — paboueit
nporpaMMoil  y4eOHbIE 3a/JlaHMsl  BBINOJHEHbI CBOEBPEMEHHO U
KauecTBEHHO. KadecTBO BBINMONMHEHHUS YYEOHBIX 3a/JaHUN OLIEHEHO
qUCIIOM 0auIoB, He MeHee 60 OauIoB.

QOueHn
XOPOIIO

Xopomo

15

Ouenv  xopowo. Teopernyeckoe coaepkaHue ydeOHOro Kypcea,
MIpeIMeTa, JUCIUIUINHBI, MOZYJIS OCBOEHO ITOJIHOCTBIO.
CdopmupoBaHHble 3HAHUS U YMEHHUS MO3BOJIAIOT CTYACHTY BBIpaXXKaTb
COOCTBEHHOE MHEHHE 10 Bompocy. HeoOXoauMble TpaKTHUECKUE
HaBBIKK  pabOTBl C  OCBOGHHBIM  MAaT€pUAJIOM B  OCHOBHOM
chopmupoBanbl. Bce mpemycmMoTpeHHBIE pabouell  TIporpamMMmoit
yuyeOHbIe 3aJaHus BBIIOJIHEHBI CBOEBPEMEHHO M  KAa4E€CTBEHHO.
KauecTBo BbINOIHEHMS yUeOHBIX 3aJaHUI OLIECHEHO YHCIIOM 0alljioB, HE
MeHee 60 0aoB.

10

Xopowo. Teopernueckoe coaepkaHue ydeOHOTO Kypca, NIpeaMera,
JUCLUIUIMHBL, MOAYJIE OCBOEHO MOJTHOCThIO. ChopMupOBaHHbBIE 3HAHUS
U YMEHHS TO3BOJSIIOT CTYAEHTY B 1LEJIOM pPacKpbITh BOIPOC.
HeoGxoauMble mpakTHYecKHe HaBBIKM  pabOTbl € OCBOEHHBIM
MaTepuaioM B OCHOBHOM cdopmupoBaHbl. Bce mnpemycMOTpeHHBIE
paboueil mporpaMmoii yueOHbIe 3a/laHUs BBIIIOJHEHbI CBOEBPEMEHHO U
KauecTBEHHO. KadecTBO BBINONHEHUS YUYEOHBIX 3aJaHUil OLIEHEHO
yyciaoM 0auioB, He MeHee 60 OaioB.

Ynosners
OpUTEJIbH
0

Yoosenemsopumenvno. TeopeTrudeckoe coaepkaHue y4eOHOro Kypca,
npeaMeTa, TUCHUILUIMHBI, MOIYJII OCBOGHO YaCTHYHO, HO MpOoOenbl He
HOCSIT CYIIECTBEHHOT0 XapakTepa ChopMHUpOBaHHBIE 3HAHUS U YMEHHUS
MO3BOJISIIOT CTYACHTY pPAacKpbITh BONpOC dYacTuyHO. Heobxomumeie
MPAKTUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
c(hOpMHUPOBAHBI. BonpmmucTBO MPEeTyCMOTPEHHBIX paboueii
MporpaMMoOi y4eOHBIX 3aJaHUN BBHITIOJHEHO, HEKOTOPBIE W3 3aJaHUil
conepkat ommoOku. KauecTBo BBIMONHEHUS YU€OHBIX 3a/IaHUN OLIEHEHO
qKrCcaoM 0annoB, He MeHee 60 0aIoB.

Ilocpeocmeenno. TeopeTudeckoe cojaepkaHue y4eOHOro Kypcea,
npeaMeTa, AUCHUIUIMHBI, MOMAYJAS OCBOCHO YAaCTHYHO, HWMEIOTCS
npo6enbl. ChopMUPOBAHHBIE 3HAHUS M YMEHUS MO3BOJIIOT CTYICHTY
PacKphITh BOMPOC YaCTHYHO. HeoOXoawmple TpPaKTHUECKHE HABBIKU
paboTel C OCBOGHHBIM MaTE€pHAOM YacTHYHO C(HOPMHPOBAHBIL.
[TonoBuHa TpeAyCMOTPEHHBIX pabouel MporpaMMon yu4eOHBIX 3adaHui
BHITIONTHEHA, 3aJaHusi cojepkaT omuOku. KauecTBO BBIMOTHEHUS
y4eOHBIX 3aJJaHU OIICHEHO YMCIIOM 0auioB, He MeHee 60 6aioB.

Heyooenemsopumenvro. TeopeTrnueckoe copepkaHue yueOHOro Kypcea,
NnpeaMeTa, AUCHUIUIMHBI, MOJYJISI OCBOEHO MeHee dYem Ha S0




npoueHToB. CQopMUpOBaHHBIE 3HAHHUA U YMEHHUS HE I[O3BOJISIOT
CTYICHTY pPacKpbITh Bompoc. HeoOXxoammpie MPaKTUYECKHE HABBIKH
paboThl C OCBOEHHBIM MaTepuaioM He copMUpOBaHbl. boinbias yacTb
MPEIyCMOTPEHHBIX paboueil mporpamMmol y4eOHBIX 3aJaHWil  HE
BbIMoNHEHa. KadecTBO BBIMONHEHHS Y4YE€OHBIX 3aJaHUN  OLIEHEHO
grciaoM 6amtoB MeHee 60 6aios.

[lepecuer cymMBbl 6aJUIOB B TPAIUIIMOHHYIO OLIEHKY

TpaauioHHas OIIEHKa Hrorosasi cyMMa 0aioB, yYUTHIBAET YCIICIITHO
CIOAHHBIN DK3aMeH
5, OTJIMYHO, 3a4TEHO 90 - 100
4, X0OpOoI110, 3a4TEHO 85 -89
75-84
70-74
3, YIOBIETBOPUTEIHHO, 3aUTEHO 65 — 69
60 — 64
2, HEYIOBJIETBOPUTEILHO, Hwmxe 60 6ammos
HE 3a4TCHO




5 JUCT U3SMEHEHUWHI U JIONOJTHEHUI, BHECEHHBIX B PABOUYYIO

ITPOI'PAMMY
Ne | Nemynkra Hara o [Tocne Jara u Ne
n/n | paboueit BHECEHHUS BHECEHHUS U3MEHEHUN [IPOTOKOJIA
[IpOrpamMMmsl | U3MEHEHUHN U3MEHEHUN U u paccMOTpeHUs
u JIOTIOJIHEHUN JIOTIOJIHEHUH [IPEAMETHOU
JIOTIOJIHEHUI (IIMKITOBOIA)

KOMUCCHEN




