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MaremaTuka
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

Hanpasnenue noarorosku 21.03.02 3emiieycTpoicTBO U KaJacTphl
Hampasnennocts (mpoduis) 3eMieycTporicTBO

Kranudukarus Bbakanasp

dopma o0ydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 7 3ET

Yacos 1o yaeOHOMY IJIaHy 252 Bupas! xoHTpOIIS:
B TOM 9HCIIE: 9K3aMEH 3a4eT
ayAUTOPHBIE 3aHATH 30
camocrosiTelbHas paboTa 205
4acoB Ha KOHTPOJIb 17

Pacnpe,ue.nemle YacCoB JUCHMILUIMHBI 10 KypcaM

Kype 1 2
Hroro
Bun 3anstuii v | PO | vio | PII

Jlexun 10 (10 |4 4 14 |14
IIpaxkTuyeckue 8 8 8 8 16 |16
B ToM uucne uHT. 14 (14 |2 2 16 |16
Wroro ayn. 18 |18 |12 |12 |30 (30
KonrakTtHas pabora |18 |18 |12 |12 [30 (30
Cawm. paboTta 118 [ 118 |87 |[87 |205|205
Yacel Ha KOHTPOJIb 8 8 9 9 17 (17
Hroro 144 | 144 | 108 | 108 | 252 [ 252




[Iporpammy cocraBmi(u):
KAHO. 3KOH. HAYK, 0oy., Bacurvesa O.I.;kand. mexu. Hayk, doy., Koncmanmunos [O.B.

[pu pazpaboTke paboueii mporpaMMBbl IUCIUIDIHHEI (MOyls) "MaTemaTnka" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajaBpuaT MO HAIPABICHUIO
moxrotoBku 21.03.02 3emuneycTpoiicTBo 1 KagacTpsl (mpuka3 MunoopHayku Poccun ot 12.08.2020 1. Ne 978).

2. Yue6nslii nian: Hanpaenenue noarotosku 21.03.02 3emieycTpoiCcTBO U KaIacTphl
HanpasnenHocts (npodune) 3emiieyctpoiictBo, 0100peHHbIt YueHsiM coBeroM GI'BOY BO Uysamickuit [AY ot 17.04.2025
I., mpotokos Ne 14.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNS) TPOXOJMUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3aBeayromuii kapempoit Makcumos A.H.

3aBexyromuii BeImyckarommei kagenpoit Katokosa O.B.
[pencenarens MeToanyeckoit komuccnu paxynbrera Medonses .A.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 |- mocrpoerne ¢QyHIaMEHTa MaTeMaTH4ecKoro o0pa3oBaHMs Oyaymiero  CHeIUannucra, OOydeHHe OCHOBHBIM
MaTeMaTHYeCKHUM METOJIaM, HeOOXOAUMBIM ITPU PEIICHUH TPUKIAJAHBIX 33/1a4;

1.2 |-~ pa3BUTHE MHTEIUICKTYaJbHOIO IIOTEHIMANA CTYAGHTOB M MX CIHOCOOHOCTHM K JIOTMYECKOMY M aJITOPUTMHYECKOMY
MBIIUICHHIO.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

ukn (paznen) OIIOIT: b1.0

2.1 | TpeGoBanusi K NpeABapUTEILHON MOATOTOBKE 00yYaIOLIEerocs:

2.2 | JMCHMIUTMHBI M NPAKTHKH, JJIs KOTOPBIX OCBOEHHE JAHHO THCHUTLIMHBI (MOIYJIs1) HEOGX0IUMO KaK
npeanIecTByoIee:

2.2.1 | ABTOMaTU3MpOBaHHbIC CUCTEMbI IPOCKTHPOBAHHS B 3EMIICYCTPOHCTBE

2.2.2 | MludopmMalilmoHHBIE TEXHOJIOTUH B 3€MJIEYCTPOICTBE

2.2.3 | Kaprorpagus

2.2.4 | OCHOBBI IPUPOAOTIONIB30BAHUS

2.2.5 |[IpaBuia JOPOKHOTO ABIKEHUS

2.2.6 | [Ipuknaanas reone3us

2.2.7 | IIpon3BoACTBEHHAS IPAKTHKA, HAYIHO-UCCIEA0BATENbCKAS paboTa

2.2.8 | VpaBiieHHEe IPOEKTaMU B 36MJICYCTPOICTBE

2.2.9 | Oxonoru4eckuii MOHUTOPUHT

2.2.10 | [IpousBoacTBEHHAs IPAKTHKA, TEXHOJIOIUYECKAs IIPaKTUKA

2.2.11 | ®ororpaMmeTpus U TUCTAHIIIOHHOE 30HIUPOBAHUE

2.2.12 | ABTOMaTH3UpOBAaHHBIE CUCTEMBI Ka/1acTpa HEABMKUMOCTH

2.2.13 | T'eorpadudeckue 1 3eMeNbHO-UH(POPMAIIMOHHBIE CHCTEMBI

2.2.14 | IIpou3BoICTBEHHAS MIPAKTUKA, IPEIAUIIIIOMHAS MTPAKTHKA

2.2.15 | IlpousBoacTBeHHAS IPAKTHKA, TPOCKTHAS PAKTHKA

2.2.16 | Y4yacTkoBOE 3eMIICyCTPOCTBO

3. KOMIETEHIIMU OBYYAIOIIET OCSl, §OPMHUPYEMBIE B PE3VJILTATE OCBOEHUSI IUCLIUTIINHBI
(MOJY.JIS)

YK-1. CiocoGeH oCcymecTBIATh MOUCK, KPUTHUECKHIA aHATN3 ¥ CHHTE3 MH()OPMAIIH, IPUMEHSITH CUCTEMHBIH ITOIX O] TS
pCLICHH S TIOCTABICHHBIX 33134

YK-1.1 3HaeT: METOIUKH MOUCKA, cOOpa 1 00paboTKH HH(POPMALIUH, METOX CHCTEMHOTO aHAIH3a

YK-1.2 YMeer: npuUMeHATh METOIUKH IOKCKa, cO0pa, 00paboTKN HH(POpMALNH, CHCTEMHBIH ITOIXO0 AT PEIICHHUS ITOCTaBICHHBIX
3a7a4 U OCYIIECTBIATh KPUTHUECKUH aHATU3 U CHHTE3 HH(OpMALIUH, TTOTyIeHHON 13 aKTYaJbHBIX POCCHMCKUX U 3apyOeKHBIX
UCTOYHHUKOB

VK-1.3 Mmeer HaBBIKHU: TTOHCKa, cOOpa 1 00pabOTKH, KPUTHYECKOTO aHAIN3a M CHHTEe3a HHPOPMAIIHH, IS PEIICHHS
MOCTABJIEHHBIX 3a7a4

OIIK-1. Crioco6eH pemaTh 3a1a4u IpoPecCHOHATEHOM A TSFHOCTH MTPUMEHSISI METOIbI MOISIUPOBAHMSI, MATEMAaTHYECKOTO
aHaJn3a, €CTECTBEHHOHAYYHBIE U OOIEHHKEHEPHBIE 3HAHUS

OIIK-1.1 3raer: MeTOaBI MOJAECTHPOBAHHMS, MATEMATHUECKOTO aHAJIN3a, €CTECTBEHHOHAYIHbIE W OOIICHH)KCHEPHBIC 3HAHUS

OIIK-1.2 YMmeeT: ncrions30BaTh METOIBI MOJISTTMPOBAHMS, MATEMAaTHUECKOTO aHAIN3a, €CTECTBCHHOHAYYHbIE M OOIICHH)KCHEPHBIE
3HAHHUSA JUIS PelIeHUs 3a7a4 MPOoQeCCHOHANBHOMN NeITeTbHOCTH

OIIK-1.3 MMeeT mpakTHUECKUil ONBIT: IPUMEHEHUSI METO0B MOJETMPOBAHHUS, MATEMaTHUECKOTO aHAIN3a, €CTECTBEHHOHAYYHBIX U
OOIIENHXEHEPHBIX 3HAHUS NIPH PelIeHHs 3a7a4 TPO(PeCCHOHATBHOMN e TeIbHOCTH

B pe3yJabTaTe 0CBOCHUSA TUCHUILINHBI oﬁyqamumﬁcsl JOJIKECH

3.1 |3nars:

3.1.1 | ocHOBHBIC TOHATHS ¥ HHCTPYMEHTHI BEKTOPHOI 1 JIMHEHHON anreOphl; aHATUTHYECKOH TeoMeTpur; ¢ hepeHIIHaTEHOTO
U MHTETPATbHOTO UCUUCICHUS; (DYHKIIUH OJHOMN U HECKONBKUX IePEMEHHBIX; TeOpHH Tu(depeHIHaTbHbIX ypaBHEHUIH;
TEOPUU PsIJIOB; TEOPHH BEPOSTHOCTEH, MaTEMaTHUECKOH U COLMATbHO-YKOHOMUYECKOH CTaTHCTHKH;

3.1.2 | anropUTMBI 1 METOBI MTOKMCKA IKCTpeMyMa (DyHKIHUH, permeHus TudQepeHuanbHbIX YpaBHEHUN U UX CUCTEM,
MOJICJIMPOBAHUSI CHCTEM C MCIIOJIb30BAHUEM allapara JMHEIHON anreOpbl, BEPOSTHOCTHOTO ONUCAHUS CHCTEM,
IIPOTHO3UPOBAHHS IPOIIECCOB YIIPABICHUS O BO3ICHCTBHEM CIIydalHBIX (haKTOPOB;

3.1.3 | ocHOBHBIC MaTeMaTHICCKUE MOJICTTH MNPUHATHA PCUICHUSA]

3.1.4 | oCHOBHBIC IOHATHUS W IPHHIHITEL PAOOTHI ¢ NETOBON HH(pOPMAIHEH, a TAaK)Ke UMETh MPEACTABICHHE O KOPIIOPATUBHBIX
MHPOPMAIIMOHHBIX CHCTeMaX 1 0a3ax JaHHBIX.




3.2

Ymernb:

3.2.1

pemaTh OCHOBHBIE 3a/1a4X BEKTOPHOH U JIMHEWHOU anreOphl, AuddepeHmanb-HOro 1 HHTErPaaTbHOTO HCYHCIICHMS,
HAXOAUTH pemeHus auddepeHranbHbIX ypaBHEHUH, HCCIEI0BATh CXOIUMOCTD PSIIOB, ONPENENIATH OCHOBHBIE
XapaKTEPUCTUKH CIy4alHbIX BEJINYMH, TOUEYHbIE U HHTEPBAIBHBIEC OLIEHKH NTapaMETPOB CTATUCTHYECKOTO
pacnpeneneHus;

322

MNPUMCHATHL TCOPUIO ITOMCKA 3KCTPpEMYMa (byHKHI/Iﬁ K KOHCTPYUPOBAHUIO OIITUMAJIBHBIX CUCTEM;

323

peuiaTh TUIIOBBIC MATEMATHUYCCKUEC 3a1a4U, UCITIOJIb3YEMBIC ITPU NIPHUHATHUHA YIIPABJICHYCCKUX peH.IeHPIﬁ;

324

HUCTOJIb30BaTh MATEMAaTHUYECKUM SI3BIK U MATEMATUYCCKYIO CUMBOJIMKY IPU MMOCTPOCHNUH OPraHN3alluOHHO-
YHOpaBJICHUYCCKUX MOI[E:J'Ieﬁ;

3.2.5

06pa6aTLIBaTB OMIIMPUYCCKHUE U SKCIICPUMCHTAJIbHBIC JaHHBIC,

326

MIPUMEHSTh METObI TCOPUH BEPOSTHOCTEH U MATEMAaTHYECKOM CTATHCTHKU K MCCICIOBAHUIO CHCTEM Ha (pOHE BIHSHUS
CITydaifHBIX (haKTOPOB.

33

HmeTh HABBIKHM U (I/IJIPI) ONBIT 1€ATCIBbHOCTH:

3.3.1

pOOJIEMHO 331a4HOI (POPMO¥ IIpe/ICTaBICHHS TPOLIECCOB YIPABJICHNUS, CUCTEM CTA0WIIN3ALMN M OPUCHTALIMH B BUAE
i hepeHITaTbHBIX ypaBHEHHH, alreOpandecKiX U BEPOSTHOCTHEIX CTPYKTY;

332

nepeaaBaTb pe3yiabTaT MAaTEMATUICCKOI'O OIMMCAaHUA CUCTEM B BUI€ KOHKPCTHBIX peKOMCH,I[aI.lI/IfI;

333

peuieHus TUIOBBIX OPraHU3allMOHHO-YIPABJICHYCCKUX 3aJa4 MATEMATUYCCKUMU, CTATUCTUYICCKUMHU U KOJIMICCTBCHHBIMHN
MCTOdaMM;

334

U3BIICKATh ITOJIC3HYIO HAYYHO-MAaTEMaTHIECKy0 HH(POPMALMIO U3 JJICKTPOHHBIX OMOIHOTEK, ped)epaTHBHBIX >KYpPHAJIOB,
cetu HTEpHET.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI (MOAYJIA)

HaumeHnoBaHue pa3/iesi0B U TeM /BU Cemectp / | HacoB | Komneren- | Jluteparypa | Uute | I[Ipak. | Ilpumeuanue
3aHATHA/ Kype 1107071 PaKT. | moar.

Paznen 1. JIuneiinas ajaredpa

Martpuiibl 1 onpenenutenu /Jlex/ 1 2 YK-1.1 VK- JIL.1J12.1 0 0 OTpocC Ha
1.2VK-13 [ 51222354 IIPAKTUYECKUX
OIIK-1.1 3aHATHAX
OIIK-1.2
OIIK-1.3

Martpuip u onpenenuternu /TIp/ 1 2 YK-1.1 VK- JIL.1J12.1 0 0 MIpOBEpKa
1.2 VK-1.3 | D13233 54 petieHus 3aaaq
OIIK-1.1
OIIK-1.2
OIIK-1.3

Marpuis! u onpenenutenn /Cp/ 1 32 | VK-1.1 VK- JI1.1J12.1 0 0 IIpOBEpPKa
1.2 VK-1.3 | D1 32053 54 pelieHus 3a1a4
OIIK-1.1
OIIK-1.2
OIIK-1.3

CucreMsl TMHEHHBIX ypaBHEHNH /JIex/ 1 2 VYK-1.1 VK- JI1.1712.1 2 0 npoOnemMHas
1.2VK-1.3 | D1 5253 54 JIEKIUS
OIIK-1.1 OIpOC Ha
OIIK-1.2 MIPaKTUYECKUX
OIIK-1.3 3aHATHUIX

CucteMsl TMHEHHBIX ypaBHeHuit /I1p/ 1 2 YK-1.1 VK- JI.1J12.1 2 0 yueOHas
1.2 VK-1.3 | 3132233 54 JTUCKYCCHS
OIIK-1.1 IIPOBEPKa
OIIK-1.2 pelieHus 3a1a4
OIIK-1.3

CuHcTeMbl IMHEHHBIX ypaBHeHuit /Cp/ 1 8 YK-1.1 VK- JIL.1JI2.1 0 0 MIpOBEpKa
1.2 VK-1.3 | D1 3233 54 pelieHus 3aaaq
OIIK-1.1
OIIK-1.2
OIIK-1.3

Pazgen 2. AnasiuTnyeckasi reoMmeTpus

Bexropnas anredpa /Cp/ 1 6 VK-1.1 VK- JI1.1J12.1 0 0 IIpOBEpKa
1.2 VK-1.3 | D13233 54 perlieHus 3aaa4
OIIK-1.1
OIIK-1.2
OIIK-1.3




AHanuTyueckas reoMeTpus Ha 2 VYK-1.1 VK- J1.1J12.1 npoOnemMHas
tockoctH /Jlex/ 1.2 VK-1.3 | 313233 54 JICKIIUS
OIIK-1.1 OIpOC Ha
OIIK-1.2 IIPAKTUYECKUX
OIlK-1.3 3aHATHIX
AHanuTHYecKas TeOMETpHUs Ha 0 YK-1.1 VK- JIL.1J12.1 MIpOBEpKa
wiockoctH /Tp/ 1.2 VK-1.3 | D1 2233 54 peleHus 3a1a4q
OIIK-1.1
OIIK-1.2
OIIK-1.3
AHanuTHYecKas TeOMETpHUs Ha 8 YK-1.1 VK- JIT.1J12.1 MIpOBEpKa
tockoctH /Cp/ 1.2 VK-13 [ D1 2233 54 peleHus 3aaaq
OIIK-1.1
OIlK-1.2
OIIK-1.3
AHanuTHUecKas reoMeTpus B 4 YK-1.1 VK- JIT.1J12.1 MpOBEPKa
npoctpanctse /Cp/ 1.2VK-13 [ 01222354 pelieHus 3a1a4
OIlIK-1.1
OIIK-1.2
OIIK-1.3
Pa3znen 3. 3auer
/3aqét/ 4 YK-1.1 VK- JI.1J12.1
1.2 VK-1.3 | 313233 54
OIIK-1.1
OIIK-1.2
OIIK-1.3
Pasnen 4. MaTeMaTHYeCKHIA aHAIN3
Oyukimu u npegenst /Cp/ 12 YK-1.1 VK- JI1.1J12.1 IIPOBEpKa
1.2VK-1.3 | 515253 54 perieHus 3aaaqy
OIIK-1.1
OIIK-1.2
OIIK-1.3
Juddepennpanpaoe HcunucieHne GyHKIUH 2 YK-1.1 VK- JIL.1J12.1 rpoOeMHast
oJiHO¥ TepemMenHou /JIek/ 1.2 VK-1.3 | 312233 54 JICKITHS
OIIK-1.1 OIIPOC Ha
OIIK-1.2 MIPAKTUIECKUX
OIIK-1.3 3aHATHIX
JuddepennmansHoe ucarcieHue GyHKIHA 2 VYK-1.1 VK- JI1.1J12.1 ydaeOHast
onHoi epemenHo /T1p/ 1.2 VK-13 [ D1 2233 54 JTUCKYCCHS
OIIK-1.1 IIPOBEpPKa
OIIK-1.2 perieHus 3aaaqy
OIIK-1.3
JuddepennmansHoe ucaucieHue QyHKIHH 16 VK-1.1 VK- JIT.1J12.1 MIpOBEpKa
o1HO# nepemenHoi /Cp/ 1.2VK-13 | 21223354 pemIeHus 3a1a4
OIlIK-1.1
OIIK-1.2
OIIK-1.3
Juddepenimansaoe HcancieHne QyHKIUH 16 | VK-1.1 VK- JI1.1J12.1 IIPOBEpPKa
HECKOJIBKHX MepeMeHHbIX /Cp/ 1.2 VK-1.3 | 212223 24 peeHus 3agay
OIIK-1.1
OIIK-1.2
OIIK-1.3
WuTerpanbHoe ucuucnenue /JIex/ 2 YK-1.1 VK- JIL.1J12.1 npoOiemMHas
1.2VK-1.3 | 31223354 JIEKIUS
OIIK-1.1 OIIPOC Ha
OIIK-1.2 IIPAKTUYECKUX
OIIK-1.3 3aHATHUAX
HuterpansHoe ucuucienue /TIp/ 2 VYK-1.1 VK- JI1.1J12.1 yueOHas
1.2 VK-1.3 | D13233 54 JTIUCKYCCUS
OIIK-1.1 MpoBepKa
OIIK-1.2 peueHus 3agay

OIIK-1.3




Wnterpanshoe ucuucnenue /Cp/

16

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1J12.1
031323354

IIpOBEpKa
peleHus 3a1a4

Pazgeax 5. 3auer

/3auér/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI.1J12.1
010323354

Pa3nen 6. Teopusi BeposiTHOCTEH U
MaTeMaTH4YecKasi CTATHCTHKA

Cuyugattasie coObrtust /JIex/

YK-1.1 VK-
1.2 VK-13
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1
0105232354

OIIpocC Ha
MPaKTHYECKUX
3aHATHUAX

Cuyuaitasie coosrrust /I1p/

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1
01323354

yaebHas
JHACKYCCHUSI
poBepKa
pelieHust 3a1a4

Cuyuaiinbie coobrtus /Cp/

31

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J.1J12.1
0103233 54

MpOBEpKa
penieHus 3a/1a4

Crnyuaitnpie BenmunauHsbl /JIek/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI.1J12.1
010235354

OITpOC Ha
TIPAKTUICCKUX
3aHATHAX

Cuygatiasie BemmauHb /T1p/

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1
0310523354

MpoBepKa
peueHus 3aaaq

Cuyuaitasie Benmmanas! /Cp/

26

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1
01323354

MpoBepKa
peuieHus 3a1a4

Cryuaitable Bennuunsl /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1J12.1
010323354

poBepKa
peleHus 3a1a4

DJIeMEHTBI MaTeMaTHYECKO
cratuctuku /Ip/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI.1J12.1
01023354

MpOBEpKa
peleHus 3aaa4q

OcHOBBI MaTeMaTH4YecKo# cratucTuku /Cp/

26

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1
01023354

IIpOBEpKa
pemIeHus 3a/1a4

Pa3nen 7. Dx3amMeH

/Dx3amen/

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI.1J12.1
010232354




5. ®OH/JI OHEHOYHbIX CPEJCTB

5.1. IIpumepHbIii nepeyeHb BOMPOCOB K 3a4YeTy

1.0Onepanyu HaJ MaTpUIIAMH.

2.0npenenureny. Pa3moxeHre onpeeuTes Mo CTPOKe U CTOIOITy.

3. Panr matpuiipl.

4.06paTtHast MaTpulia. MaTpuyHble ypaBHEHHUS.

5. UccnenoBanue cucreM JuHeHbIX ypaBHeHH. Teopema Kponekepa—Kanemmm. Merog I"aycca.
6. Pemenne cucteM JIMHEHHBIX YpaBHEHUH C TOMOIIBIO0 0OPAaTHON MaTPHIIBL.

7. ®opmynsl Kpamepa.

8. OHOPOHBIE U HEOAHOPOAHBIE CUCTEMBI IMHEHHBIX YpaBHEHUI.

9. BexTopsl. JIuneiiHbie onepauu HaJ HUMH. PasnoskeHue BeKTOpOB.

10. CxanspHOE IPOM3BEICHUE BEKTOPOB.

11. BektopHOoe npou3BeeHHE BEKTOPOB.

12. CMeliaHHOE IPOU3BEIECHUE BEKTOPOB.

13. Meroa KOOpAMHAT HA INIOCKOCTH.

14. TIpsiMast Ha MIOCKOCTH, CHOCOOBI 3aJaHuUs1, METPUUECKHUE 3aJauu.

15. KpuBble BTOPOTO NOpsiIKa.

16. Meroa KOOpAMHAT B IPOCTPAHCTBE.

17. TI10CKOCTh B MPOCTPAHCTBE CIIOCOOBI 3aJaHHs, METPUIECKUE 3aJauH.

18. IIpsimast B MpOCTPAHCTBE, CIIOCOObI 3aJaHHsI, METPUYECKUE 3a1aUH.

19. TToBepxHOCTH BTOPOTO MOPSI/IKA.

20. KommiiekcHBIe 9HCIa, OCHOBHBIE MOHATHS. [ eomMeTpraeckoe n300pakeHne KOMIUTEKCHBIX yrcesl. @OpMBI 3aITHCH KOMIUIEKCHBIX
yrcen. JIelcTBHUSA HAJlT HUMH.

21. ®yHKIMK U UX TPapUKH.

22. TlocnenoBaTeIbHOCTH U UX cBoiicTBa. [Ipenen mocnenoBaTenbHOCTH.

23. Tlpenen ¢pyHKIMU. 3aMedaTeNbHBIE TPEIETIBL.

24. HenpepbIBHOCTH (hyHKIIUH.

25. TlponsBoaHas GpyHknuu. [Ipon3BoaHas CIOXKHON QYHKIWY, HYHKIMH, 33JaHHONW apaMeTPHICCKH, HEIBHO.
26. Mnddepennman.

27.TeopeMbl O CpeTHEM.

28. IlpaBuna Jlonurans.

29. ®opmynst Teinopa.

30. UccrnenoBanue (GyHKIHHA H TOCTPOCHHE IPaPUKOB.

31. IonsTue HyHKIUHM HECKOIBKHUX MEPEMEHHBIX. | padik U JTHMHUM YPOBHS (PYHKIIMU JBYX MIEPEMCHHBIX.
32. Ipenen ¢gyHxmmu B Touke. HenpepbIBHOCTh (YYHKIIMH B TOUKE H HA MHOKECTBE.

33. Yacruele nmpousBoaubie. [Tomubiit nuddepennuan. KacarensHas u HOpMaib K MOBEpXHOCTH. YaCTHBIE IPOU3BOTHBIE U
nudepeHInanbl BEICUINX MOPIIKOB.

34. TIpousBoaHas Mo HampasieHUIo. ['pagueHr.

35. DrcrpeMyM QYHKITUH JBYX ITEPEMEHHBIX.

36. HeonpeneneHHsIii mHTErpa, cBoiictBa. OCHOBHBIC METOBI HHTETPUPOBAHNSI.

37. NaTerpupoBaHue palliOHANBHBIX IpOOeH.

38. MHTerpupoBaHue UPPAITUOHATBHBIX (QYHKIIUH.

39. MHTEeTpHpOBaHIE TPUTOHOMETPUUCCKIX (HYHKITHIH.

40. OnpeneneHHbIN UHTErpa, IPUEMbl BEIYUCICHUI.

41. HecoOCTBEHHbBIE HHTETPABI.

42. IlpnioxeHus ONpeeICHHOTO HHTErpaa.

5.2. IlpuMepHBIii HepedYeHb BONPOCOB K 3K3aMeHY

1. DeMeHTH KOMOWHATOPHKH.

2. Cnyuaiinble coObITUs. [IeHCTBUS HA/T HUMU.

3.BeposATHOCTD CIy4aifHOTO COOBITHS.

4. YcnoBHas BEpOSITHOCTb. Te€OpEMBI CII0KEHHS 1 YMHOKEHUS BEPOSITHOCTEH.
5. ®opmyiibl OJIHOU BeposaTHOCTH, balieca.

6. Cxema ucnbITaHui bepaymm.

7. JIUCKpETHBIE CITydaliHbIE BETMYUHBI.

8. HempepbIBHBIE CilydaliHble BETUYUHBI.

9. HucnoBble XapaKTEPUCTUKU CIy4alHbIX BEIUYUH.

10. Baxkneiiue pacnpeneneHus clydaifHbIX BEIUUHH.

11. Cuctemsl citydaiiHbIX BeYMH. DYHKIUY CITydallHbIX BEIUYMH.

12. IIpenenbHble TEOPEMBI TEOPUU BEPOATHOCTEH.

13. OcHOBBI MaTeMaTHYECKOH cTaTUCTUKH. [ToOHATHE O CPETHUX BEIMYHHAX.
14. DneMeHThI TEOPUH KOPPEISIIUH.

5.3. TemaTuka KypcoBbIX padoT (KypcOBBIX IPOEKTOB)

He npemycMoTpeHO y4eOHBIM IUTaHOM.

5.4. ®oHA OLIEHOYHBIX CPEACTB JIsl MPOBEdeHNS TEKYIIEro KOHTPOJIs

HpI/IMCpHHﬁ NEepEUYCHb TCMATHUKU IJId MOATOTOBKH JOKJIaaa




1. MaTpuuHbIe MOJICIN B OMOJIOTUH U SKOHOMHUKE.
1). MaTpugHas MOJIEIH MOIYIISIIHH.
2) MaTpuuHble MOACIN B 9KOHOMUKE.
2. JlunaMuYecKre MaTeMaTHYeCKUue MOJIEIH.
3). Henuneiinplie koyiebaHusi MATEMaTUUYECKOTO MAsITHUKA.
4). MaTemMaTH4ecKre MOJIENN OaJITHCTHKH.
5). 3agaun KOCMHYECKOH OaTUCTHKH.
6). DKOJIOTHS ¥ POCT MOMYISIHIA.
7). TeopeMBI eTMHCTBEHHOCTH 1 HH)KCHEPHBIE 3aTaUH.
3. BeposTHOCTHBIE MaTeMaTUYECKHE MOJIEIH.
8). Brruucnenue unrerpanoB Mmerogom MounTe-Kapio.
9). O pacnpeneneH|u MPOCThIX YHCE.
10). PagnoaxTuBHEIA pacnan u popmya [TyaccoHa.
11). I'enepanus nceBAOCTyIaifHBIX MOCIEOBATEILHOCTEN.
4. ®pakraibl B IPUPOJE U HAYyKe.
12). ®pakranbHasi FeOMETPUS IPUPOABIL.
13). dpakransl B HayKe U TEXHUKE.
5. McTopust MaTeMaTUKU U METOAOJIOTHSI COBPEMEHHOI HayKH.
14). CoBpeMeHHas MBICIIb APEBHUX.
15). Marematuku Bocroka.
16). Kopons MaTeMaTHKOB.
17). T'puropuii [lepenbman u 3a/1a4a ThICSYEIETHSI.

6. YHEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCHUIIIMHBI (MOAY JIS)

6.1. PexoMenayemasi iuTepaTypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue WznatensctBo, roa | Komuu-Bo
JI1.1 [CemukoBa H. M. Marematika 1 MaTeMaTH9eCcKas CTaTUCTUKA: ydeOHoe mocodue Ienza: IITAY, OnexTpoH
2024 HBIN
pecypce
6.1.2. JlonosiHuTEIBHAS JJUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |Topnaub. A. MaremaTHyecknii aHaau3: yaeOHOe mocoone Cankr-IlerepOypr: | DnekTpoH
Jlanb, 2024 HBIN
pecypce

6.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKALMOHHOI ceTn "UHTepHet"

D1 | 2neKTpOHHBIN CIIPaBOYHUK MO0 MaTeMaTHKe: MaTepUalbl 10 JUHEHHON anredpe u aHaJIUTUYECKOH TeOMETpUH

22 | matematuueckoe bropo. Pemienne 3aiad mo BeIcIIeld MaTeMaTrKe

33 | enuHOE OKHO AOCTyNa K 00pa30BaTENbHBIM pecypcamM

34 | BBICIIasg MaTeMaTHKa, JIEKIUH, KypCOBBIC, IPHMEPHI PEIIeHNUS 3a1ad, HHTETpaIsl U IPOU3BOIHEIE, Tu(depeHnupoBaHue,

mpou3BoHas U nepoodpasnas, TOKIL, 31ekTpoHHBIE YICOHUKH

6.3.1 I[lepeueHs NMPOrpaMMHOro odecredeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | SuperNovaReaderMagnifier

6.3.1.3 | BusinessStudio 4.0

6.3.1.4| Visio 2016

6.3.1.5 | Project 2016

6.3.1.6 [ Access 2016

6.3.1.7 | VisualStudio 2015

6.3.1.8 | Office 2007 Suites

6.3.1.9 | MozillaFirefox

6.3.1.1]7-Zip

6.3.1.1 | GIMP

6.3.1.1 | MozillaThinderbird

6.3.2 Tlepeyens MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1 | OnexTpoHHas GMOIHOTEUHAs cHCcTeMa H3aTenseTBa «Jlanby. ITomHOTEKCTOBAs MEKTPOHHAS ONOIHOTEKA.
VHnuBHyanbHBINA HEOrpaHHYCHHBIH IOCTYN Yepe3 PUKCUPOBaHHBINH BHEIIHMI [P anpec akageMun HEOrpaHUYCHHOMY
KOJIMYECTRY MOJIb30BaTENeH 13 JII000H TOYKH, B KOTOPO# nMeeTcs 1ocTyn k cetd MHTepHeT.http://e.lanbook.com

6.3.2.2 | DnekTpoHHbIH nepuoanveckuit cnpaBounuk «Crucrema TAPAHT». [lonHOTEKCTOBBIH, 00HOBIsIeMBIiH. J[ocTym Mo
JIOKaJIbHOM CETH aKaJIeMUHU

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropust Bug padot Haznauenue OCHaIEeHHOCTh
KommbloTepHass TeXHHKAa € BO3MOKHOCTbIO MOJKIIOUEHUS K CETU
"UnTrepuer” n  obecrieueHueM JIOCTyna B D3JEKTPOHHYIO
[Tomemenue s “HPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranumzamuu(19 mr.),

123 . s .
CaMOCTOSTEIbHOM paboThl | CTONB! (17 IUT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIA (3 IUT.), CTYIbA

yaennmdeckne (34 mr.), crymes 1wm (18 mr.), cremmaxum ¢
suTepaTypoii, Buaeoysemmantens Optelec Wide Screen (1 mit.)

Jocka ydeHmueckas HacTeHHas TpexdnemeHTHas (1 1mT.), crox
nByxTymO0BbIi (1 mT.), kadenpa nekropa HacrosupHas (1 1wT.), cTOX
YYEeHMUYECKHH 2-X MecTHhIi Ha Mertauiokapkace (19 mir.), cryn
momymsarkui (1 mT.), CTyn ydeHWUeckmil Ha MeTayutokapkace (32
1-303 VYdeOHas aymuTOpHs IT.), mKad 11 oAexasl roybokuit (1 mt.), mkag TpexcTBopuatsit (1
IIT.), ydeOHbIC IIaKaThl MO MaTeMaTuke (6 IIT.), BBIBECKa HaJ JOCKOM
(M.B. JlomonocoB) (1 mir.), ocBerutens gocku (1 wiT.), mpoekTop
ACER X128H wuepHslii, nepcoHambHbI Kommblorep "MHbopMaTuka"
¢ LCD monutopom (1 mir.)

JemoncTpanmonHnoe obopynoBanue (3kpaH Lumien Eco Picture LEP-
100102 180*180 cm (1 mT.), mpoekrop Acer X127H DLP3600Lm
(1204*768) (1 mr.), HOYyTOyK Lenovo (1 mT.) U y4eOHO-HATJISAHBIE
mocoOusi, JOCKa YYCHHYECKass HACTeHHass TpexdjemeHTtHas (1 1mr.),
ocerutens  jgockn (1 mT.), Ckamelika 4-Xx MecTHas Ha
MeTtamtokapkace (17 mr.), cTon ydeHmdeckuit 4-x MectHeid (17 mt.),
kadenpa mekropa HacTodbHas (1l 1UT.), cTONM mpenogaBaTeIbCKUN
0HOTYMOOBBIH (1 mIT.), cTYn momymsarkui (1 m.)

1-308 VY4eOHas aymuTOpHs

Hocka xmaccHas (1 mr.), crom ydeHwdeckumidt (3 mT.), CTYI
16a YuebOHas ayautopust yaeHudeckuii (36 mT.), cTon yueHHnYeckuid 4-X MecTHBIA (5 mIT.), CTOX
y4eHUYeCcKHid 3-X MecTHBIH (5 mT.)

Hocka xmaccHas (1 mT.), cronm ydeHwueckud (2 1wT.), CTYR
ydaeHudeckuit (2 mrT.), kapenpa aekropa (1 mr.), cTon ydeHmdeckuit 4
-x MectHbI (40 miT.), ckambsi 4-x mecTHas (40 IIT.), OTHETYIIUTENH
256 VYdeOHast aymuTOpHs OY-«3» (2 mr.), mojacraBka Juia OrHerymwurens (2 mrT.),
JIEeMOHCTpanoHHoe obopynoBanue (mpoektop ToshibaTDP-T45 (1
mr.), HoytOyk HP250 G5 (1 mmt.), skpan Ha mratmBe (1 mT.)) =
y4eOHO-Harms IHbIe T0CoOus

Jocka  ydeHuueckas ~ HacTeHHas  TpexanemeHTHas (1 mrT.),
JEMOHCTPALMOHHOE ~ 000pynoBaHHE (PKpaH C  BIEKTPOIPHUBOIOM
CEHA EcMaster Electric 180*180 (1 mT.), HOYTOyk, IpoekTop) u
1-502 VYueOHas ayquTopHs yd4eOHO-HarmsqHbIe TTocoOusi, kKadeapa jekropa HacroibHas (1 mrT.),
CTOJl YYCHHYECKHH 4-X MECTHBIH Ha Merajulokapkace (26 mT.), CTyIn
monmymsrkuit (1 mT.), ckaMeiika 4-X MecTHas Ha MeTaJUIoKapkace (25
IIT.), HACTEHHBIE TUTAKATHI U CTEHIIBI (9 1mIT.)

8. METOUMYECKHE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZAY JIS)

Crienudukoit 3a04HO0i PopMbl 00ydeHHUsT sABIsIETCsl peobagaroniee KOJINIECTBO YacOB CaMOCTOSITENNFHON pabOTHI MO CpaBHEHHIO C
ayIUTOPHBIMU 3aHATHSIMH, IIO3TOMY METOJMKAa M3ydeHHMs Kypca MpedycMaTpUBaeT HapsIy C JEKUUAMH U MPaKTUYECKHUMHU
3aHATHAMH, OpraHHM3alMI0 CaMOCTOSITENIbHOW pabOTHI CTYAEHTOB, IPOBEICHUE KOHCYIBTALMH, PyKOBOJCTBO IOKJIAJaMH CTYACHTOB
JUIS BBICTYIICHHS Ha HAYYHO-IIPAKTHIESCKUX KOH(PEPEHIHAX, OCYIIECTBICHHE TEKYIETO, IPOMEKYTOUHOTO (hOPM KOHTPOJIS.

Y4eOHBIII mpomecc AT CTYICHTOB 3a04HOW (DOpMBI OOYYeHHUs CTPOMTCS HHAde, 4eM JUI CTYJEHTOB-OUYHHKOB. B cBs3m ¢
YMEHBIICHUEM KOJIMYECTBA AYJUTOPHBIX 3aHATHH (B COOTBETICTBUM C DPAaOOYMMM Y4eOHBIMH IUIAHAMH) JOJIS CaMOCTOSTEIbHOMN
paboTHl 3HAYWTENBFHO YBENMYMBAETCA. l[IperonmaBaTens B IpOIECCE AYTUTOPHBIX 3aHATHH OCBEIIaeT OCHOBHBIC KITIOUEBBIC TEMBI
JUCIUIUIAHBI ¥ 00pamaeT BHUMaHUE CTYICHTOB Ha TO, YTO OHM JOJKHBI BCIOMHHTH U3 paHee MOIyICHHBIX 3HAHHUH.

CryneHTbl, DOJDKHBI 00JiaiaTh HaBbIKAMHM Pa0OTHI ¢ y4eOHOW JMTEpPaTypoil M APYrMMH HWH(OPMALMOHHBIMH MCTOYHHMKAMHU, B TOM
YHCIle, HHTEPHET-caliTaMu, a TaKkKe BIaJeTh OCHOBHBIMU METOJAMH, TEXHUKOH 1 TeXHOJIOTHEH cOopa 1 00paboTKK HH(pOpMAIHUN.
CamocrosTensHas paboTa CTYICHTOB 3a04YHO ()OpMBEI OOYdeHHs MOJDKHA HAYMHATHCA C O3HAKOMIIGHHS C pabodeil mporpammoit
JUCIUIUIMHBI, B KOTOPON IEePEYMCICHBl OCHOBHAS U JOMOJNHUTENbHAS JTUTEpaTypa, ydeOHO-METOIWYecKHe 3aJaHus HeoOXOIUMBbIe
JUISL U3y4€HHS AUCLUIIIMHBI U PabOTHI HA MPAKTUUECKUX 3aHITUSIX.

V3ydeHne Kakmoil TeMBI cilemyeT Ha4WHATh ¢ BHUMATEIHLHOTO O3HAKOMIICHHS ¢ HaOOpoMm BompocoB. OHHM OPHEHTHPYIOT CTYICHTA,
MOKAa3bIBAOT, YTO OH JOJDKEH 3HATh MO JaHHOU Teme. CieayeT MMeTh B BHAY, YTO YIeOHHK WM ydeOHOE MOCOOHME MMEET CBOIO




JIOTUKY TOCTPOCHUS: OJHU aBTOPHI Oojee IMUPOKO, a Apyrue Oojiee y3KO pacCMaTpUBAIOT Ty WM MHYI0 npobiemy. Ilpm usydenun
mo0oif  Tembl paboueil mporpaMMmbl  CIeIyeT IOCTOSHHO OTMedaTh, KaKHe BOMPOCHl (MycTb B HMHOW  JIOTMYECKOH
TIOCJICIOBATENIFHOCTH) PAcCMOTPEHBI B JAHHOW IJTaBe ydeOHWKaA, ydeOHOTo TocoOus, a Kakue omymeHbl. [lo 3aBepuieHHH pabOTHI
HaJl y4eOHHKOM JOJDKHA OBITH SICHOCTH B TOM, KaKHE TEMBI, BOIIPOCHI IPOTPaMMBI Y4eOHOTO Kypca BB YK€ H3YUWIH, a Kakue
OpPEeICTOUT H3Y4UTh IO APYTUM MCTOYHHKAaM. B cilyuae BO3HUKIIMX 3aTPyJHEHMH B MOHHMAaHHM Y4eOHOTO MaTepHana ClIexyeT
00paTUTBCS K JPYTUM UCTOYHHKAM, TJIE M3JI0)KEHUE MOXKET 0Ka3aThest 00JIee JOCTYITHBIM.

[loHnMaHMe U ycBOEHHE COJEp)KaHMSA Kypca HEBO3MOXHO 0€3 YeTKOro 3HaHHS OCHOBHBIX TEPMHUHOB M HOHSTHI, MCIONB3yeMBIX B
JAHHOW IUCIMIUIMHE 1O KaXJOoH KOHKpEeTHOH Teme. [ 3TOro CTyAEHT MOMDKEH MCIOJIB30BATh ONPEAENEHHS HOBBIX TEPMHHOB,
KOTOPbIE JIaBaJINCh HA JIEKIUH, a TAK)KE B PEKOMEH/IOBaHHbBIX y4eOHbBIX U HH()OPMAIIMOHHBIX MaTepHallax.

CoBpeMeHHBIE CPE/ICTBA CBA3M ITO3BOJIIOT CTPOWTH B3aHMMOOTHOIICHHS C IPENOJaBaTe]IeM W BO BPEMS CaMOCTOATEIHLHOW paboTHI ¢
MOMOIIBI0 MHTEPHET-BUACO-CBA3M, a HE TOJIBKO BO BpEMs ayJUTOPHBIX 3aHATHH M KOHCYIbTanui. s mpoXyKTHBHOTO OOIIeHHS
CTyAE€HTy HeoOXOJUMO BIaJeTh HABBIKAMH JIOTUYHOTO, IIOCIEJOBATENbHOTO U TIOHATHOTO WU3JIOKEHUS CBOETO BOIPOCA.
XenatenbHo, 4TOOBI CTYyAEHT 3apaHee HAIMCAT JIEKTPOHHOE MHCbMO, B KOTOPOM IEPEUMCIMII MHTEPECYIONIME €ro BOHPOCHI MU
BOIIPOCHI, WU3Y4CHHUE KOTOPBIX IIPEACTABIACTICA €My 3aTPYAHUTEIbHBIM. OTO JAacT BO3MOXKHOCTh IIPENONABATENI0 ONEPAaTHUBHO
OTBETUTH CTYAEHTY 110 UHTEPHET-CBA3HU U 00JIee KaueCTBEHHO MOATOTOBUTHCS K MOCTEAYIONIIM 3aHATHSM.

Heo0X0aMMo OTMETUTB, Y4TO CaMOCTOSITENbHAsE paboTa C JIMTEPAaTYpOi M MHTEPHET-UCTOUYHMKAMH HE TOJIBKO II0JIE3HA KaK CPE/ICTBO
Oomee TIIyOOKOTO W3y4eHHs JIIOOOW IUCIMIUIMHBI, HO ¥ SBISIETCS HEOThEeMJIeMOW dYacThio Oymymed mnpodeccHoHaIbHON
JIeATEIIbHOCTH BBIITYCKHUKA.

MNPAJIOXKXEHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 ___ y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpPeHa W Oo0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OMOOpeHa Ha 3aceAaHHU
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpPeHa W OI0OpeHa Ha 3aceHaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



