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Pa6ouas mporpamma y4eOHON IMCLMIUIHHEI gBJISIETCS YaCThIO OCHOBHOM
npodeccHoHaIbHOM oGpa3oBaTeIbHOM MPOrpaMMBbl JUIs OArOTOBKH MarucTpoB IO
HaNpaBJIeHMIO IOJr0TOBKH 44.04.01 Tlemarormyeckoe oOpazoBaHUE OYHOM H
3a04HOM (hopM 00yUeHHU.

PaGouyasi mporpaMma y4eOHOU JUCIUIUIAHEI paspaboTaHa B COOTBETCTBHH C
®roC BO - wMarucTpaTtypa IO HalpaBJICHHIO nonrotoBku  44.04.01
«[Temarornueckoe o0Opa3oBaHHe», YTBEPKACHHBIM npukasoM MHHHCTEPCTBA
oGpa3oBaHMs M HayKH Poccuiickoii @eneparmu ot 22.02.2018 Ne 126 (c
J3MeHeHWSMH W jornonHeHusmu) u  IIpodeccHOHaNbHBIM CTaHApPTOM,
yrBepkIeHHbIM Ilpukasom MunucTepcTBa Tpyaa M COLMAJIGHOM  3alUThI
Poccuiickoit Penepauun «O6 yTBEepXKACHHH npodecCHOHANIBHOTO  CTaHAapTa
«Ilenaror (memarormyeckas AESTENBHOCTh B JAOLIKOJILHOM, HayaJIbHOM O00IIEM,
OCHOBHOM 00ImeM, cpefHeM obieM oGpa3oBaHuHu) (BOCIIHTATEIb, y4YHTENb)» OT
08.10.2013 Ne 544H.

COCTABUTEJIb:

JlonenT kadeapbl HHOOPMALMOHHBIX 06pa30BaTe/bHBIX TEXHOJIOTHH U CHCTEM
Kopon 'enHaauii BukropoBu4

Crapmmii npemnojaBaTellb kadenpbl HHPOPMAIMOHHBIX o0Opa3oBaTeIbHbIX
texHonoruii u cucrem Cysoposa Esremus IOpbeBHa

VTBepKeHa Ha 3aceflaHu KaQepsl HHGOPMALMOHHBIX 00pa30BaTe/bHBIX
TEXHOJIOTHH U CHCTEM
ITpotokon ot «24» Hos6ps 2023 T. Ne8

3asenyromuil Kadenpoil MHGOPMALMOHHBIX 06pa3oBaTeNbHBIX TEXHOJIOIHH H

CHCTEM J.A. KamycTuH
(noanwMcs)

OnobpeHa Ha 3acelaHUH yue6HO-METOANYECKOH KOMHUCCHA HucturyTra GU3UKO-

MareMaTudeckoro 00pa3oBaHui, MHQOPMALMOHHBIX ¥ OOCITYKHBAIOIIMX

TEXHOJIOTHH
IIpoTokon ot «06» nexabps 2023 r. Ne5

IIpexncenarens yqe6Ho-M€ronuqecxoif‘1 komuccun  MHcTHTYTa  QH3HKO-
MaTeMaTHyeckoro o0paszoBaHus, — MH(OPMALHOHHBIX H 06CITy)KUBAOLIUX

TeXHOJIOTHH 3
)/// 0.B. JlaBeickuba

yﬂéb)
COT'JIACOBAHO: '

3aBenyrouuil yaeOHO-METOJHYECKHM OTAETIOM
i
5]; .B. CaBeHkoB

(noanuce)




1. Heau 1 32124 T CHUTLTHHBI

[{enn w3ydeHws] TUCIMIUIMHBL: U3YYCHUE MPUHIIUIIOB ONTUMHU3AINH CHCTEM
Py  MOJEIMPOBAHUHM CHCTEM Ha OCHOBE TEOPHHM SKCTPEMAIbHBIX 3adad C
WCTIOJIb30BAaHUEM aHATMTHYCCKUX, YUCICHHBIX M HIMUTAIIMOHHBIX METOJIOB.

3amaun:

— M3y4Y€HHE OCHOBHBIX THIIOB ONTUMHU3AIMOHHBIX MOJIEJIEH U TIOJIXOJIOB K UX
UCCJIEIOBAHUIO TIPU MOJICIMPOBAHUU CHUCTEM;

— W3yYCHHE U OCBOCHHE MPUHIIMIOB MOCTPOSHUS YHCICHHBIX aJTOPUTMOB
ONTHUMU3AIUNA, OPUCHTUPOBAHHBIX HA PA3IMYHBIC KIIACCHI MOJIEIICH;

— 00paboTKa W aHaJIU3 PE3yJbTATOB BBIUYMCIUTEIBHBIX IKCIIEPUMEHTOB IO
PEIICHUIO DKCTPEMAIbHBIX 33]1a4;

— M3yYEHHE OCHOBHBIX MPUHIUIIOB PEHICHUS COACP>KATEIbHBIX MPOOIIeM C
UCIOJIb30BAaHUEM METOJIOB ONTUMUBAIIHH.

2. Mecto nucuuninubl B cTpykrype OITOII

VYyebnas aucruruimHa «Teopust UHPOPMAITMOHHBIX CHCTEM)» OTHOCHUTCS K
gacTH, (popmMupyeMor ydacTHHKaMH OO0Opa3oBaTEIbHBIX OTHOIICHUH YYeOHOTO
wiana (b1.B.J1B.04.02). Juciumunna peanusyercss kapeapoil HHPOPMAIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJOTUHN U cucteM (4) MHCTUTYT PU3NKO-MATEMATHYECKOTO
oOpazoBaHusi, HMH(POPMAIMOHHBIX M o0OcHyx)uBatouux TexHonorud OI'BOY
BO «JII'TIY ».

HeoO6xonumbIM ycioBUEM I OCBOEHUSI YUEOHOU MMCIUILIMHBI SIBIISFOTCS
3HaHUS OCHOBHBIX THUIIOB ONTHUMH3AIIMOHHBIX MOJIEJIEH, MOX0/I0B K KX YUCIICHHOMY
U aHAIWTUYECKOMY HcclieqoBaHuio Ha OBM; yMmeHus Qopmanu3oBbIBaTh
coJiepKaTelibHble TMPOOJEMbl B BHUJE IMOCTAHOBOK ONTHUMHU3AIIMOHHBIX 3a]1ay;
oOpabaTbiBaTh M TPAKTOBATh PE3yIbTaThl BBIYMCIUTEIBHOIO HJKCIEPUMEHTA;
HaBBIKM BIIAJICHUS COBPEMEHHBIMU MPOrPAMMHBIMH CPEACTBAMH  PEIICHUS
HKCTPEMAJIbHBIX 33/1a4.

Conepxanue AucIUIUIMHBL « Teopusi HHPOPMAITMOHHBIX CUCTEMY SIBIISICTCS
JIOTUYECKUM MPOJOJLKEHUEM COJEpKaHUS NUCIUIUIMH «MeTo0JIorusi Hay4YHOI O
MO3HAHUs», «MeToAbl ONTHUMHU3ALUW». U OCHOBOM ISl JAJIBHEWIIETO OCBOCHUSA
mucuumuine:  «TexHomorust  pa3paOOTKM  TPOrPaMMHOTO  OOECHEUYEHUs» U
BBITIOJTHEHUSI MATUCTEPCKOM AUCCEPTAIUU.

3. Ilepedyenb NMIaHMPYeMbIX Pe3yJbTATOB 00y4YeHHMs] MO JUCHMILUIAHE
(MOyJ110), COOTHECEHHBIX C HHAUKATOPAMH JOCTHKEHHUSI KOMIIETEeHIU M

Koa mo ®IoC BO HNuaukaTop 10CTHKEHUA Pesyaprarel 0dytenus no
AUCHHUILINHE
ITpodeccrnonanbHbIC
[1K-3. DkcnepTHbIi [1K-3.1. 3HaeT coBpeMeHHbIe | 3HAET: METO/IbI IPOBEICHUS
aHAIN3 XapaKTEPUCTUK | METOAUKU U TEXHOJIOTUU 9KCIIEPTHOTO aHAJINU3a
MIPOrPaMMHBIX 9KCIIEPTHOTO aHAJIU3a APrOHOMHUYECKUX
IPOIYKTOB W/WIJIH YPrOHOMHYECKUX XapaKTEPUCTHK MTPOTrPaMMHBIX




anmnapaTHbIX CPEJICTB XapaKTEPUCTUK MIPOJTYKTOB

MPOTrPaMMHBIX MTPOTYKTOB YMeeT: coCTaBUTh KPUTEPUHU ISt
W/WJTH allliapaTHBIX CPEIICTB AKCIIEPTHOTO aHAJINU3a

[IK-3.2. Ymeer 3PrOHOMMUYECKHUX XaPAKTEPUCTUK
OCYIIECTBIISATH SKCTIIEPTHHIN MIPOTrPaMMHBIX MPOJTYKTOB
aHaJIU3 SPTOHOMUYECKUX W/WJIM alapaTHhIX CPE/ICTB
XapaKTEPUCTUK Bnaneer: HaBbikamMu poBeICHUS
MPOrPaMMHBIX TPOAYKTOB AKCIIEPTHOTO aHAIN3a

W/WITH allliapaTHBIX CPEIICTB IPrOHOMHUYECKUX XapAKTEPUCTUK

[1K-3.3. Brageer HaBpIKaMH | IPOTPAMMHBIX IIPOIYKTOB
AKCIIEPTHOIO aHAJIN3a
SPrOHOMUYECKUX
XapaKTEPUCTHUK
MPOrPaMMHBIX IPOAYKTOB
W/WJTH alllapaTHBIX CPEJICTB

4. CTpyKTYypa M coepKaHue TUCHUIIIHHbI
4.1. O0beM yueOHOM TUCHMIIJIMHBI U BUbI Y4e0HOH padoThI

Bi yue6Hoii paGoTsI O0beM yacos (4.5 3au4. en.)
Oyunas popma 3aounas popma

Oo01ast yueOHasi Harpy3Ka (Bcero) 162 162
Oos3aTenbHan ayauTopHas yueOHas 54 28
HArpy3ka (Bcero 4acoB), B TOM 4YHcJI€:
Jlekiuu 18 8
CeMHHApCKHE 3aHSATHS
IIpakTHYeCKHE 3aHITH
JlabopaTopHbIe pabOTHI 36 20
KypcoBas paboTa / KypcoBOM MPOCKT
Hpyrue  ¢opmbel  opranuzamuu  y4yeOHOTro 27 9
mpoiiecca (KOHTpPOJIBHBIE paboThI,
WHIMBH/IyaJIbHBIC 3aHATHUS, KOHCYJIBTAIMH H JIP.)
CamocTosiTeJibHasi padoTa cTy/ieHTa (BCero) 81 125
dopmMa aTrecTanus DK3amMeH DK3amMeH

4.2. Conep:kanue TMCHUILIAHBI

Tema 1. KinroueBble MOHATHA THCHHUILIMHBI

OcHoBHas TepMmunonorusi. PazmepHocts ¢azoBoro mpocrpaHcTBa. Bekrop
cocTosiHuA. Bexktop ynpasieHusl.

Tema 2. Pa3HOBHIHOCTH MO/IEJIMPOBAHNS CHCTEM

MogenupoBanue Ha CTaauu 3KcrepuMeHTa. Ou3ndyeckoe MOAEIUPOBAHUE.
AHAIIUTHYECKOE MOACIUPOBAHUE. BBIYMCINTENBRHOE MOACIUPOBAHUE.

Tema 3. TumoBble MaTeMaTH4ecKue MOJEJIH CHCTEeM U ITaNbl
MaTeMaTH4YeCKOro MOACJIUPOBAHUSA

Mojenbp CTaTMYECKON 3aMKHYTOW aBTOHOMHOW CHCTEMBI. J[MHaMuveckas
3aMKHyTas aBTOHOMHas chcTeMa. Mojenb AMHAMUYECKON 3aMKHYTOW CHUCTEMBI.
Mopens  NMHEHHOM  AMHAMHYECKOM  YNPABISIEMOM  CUCTEMBL.  OTambl
MaTEMaTH4YECKOTO MOJCITUPOBAHUA.



Tema 4. OcHOBHbBIE NPUEMBI YMCJIEHHOT0 MO/IEJIMPOBAHNUS CHCTEM

YUucneHHble METOAbBI MOMCKA CTALIMOHAPHBIX TOYEK CTATHYECKOW CUCTEMBI.
HucneHHOe MOAETUPOBAHUE JUHAMUKHU U MEPEXOHBIX MPOLECCOB B HEIIMHEWHBIX
cucreMax. YHUCIEHHOE MOAEIMPOBAHUE NUHAMHUKH JIMHEHMHBIX CUCTEM, MMEIOIINX
€MHCTBEHHOE CTAllMOHAPHOE COCTOSIHUE.

4.3. Jlekunu
Ne Ha3zBanue TeMbl O0bem yacoB
n/n Ounasn 3aouHas
¢dopma dpopma
1-2 cemectp / 7 TpUMECTp
1 Tema 1. KimroueBble MOHATHSA TUCITUTIIMHEI 6 2
2 Tema 2. Pa3HOBUAHOCTH MOACITMPOBAHUS 4 2
3 Tema 3. TunoBbsie MaTEMATUYECKHE MOJICIIH CUCTEM U 4 )
3TaIbl MATEMATHYCCKOTO MOJICIIMPOBAHUS
4 Tema 4. OcHOBHBIE TPUEMBI YUCTIEHHOTO 4 )
MOJICIIMPOBAHHUS CHCTEM
HToro: 18 8
4.4. IlpakTuyecKkue 3aHATHS
He npenycMoTpeHbl yueOHBIM IIJIaHOM
4.5. JlabopaTopHblie padoThI
Ne Ha3Banue Tembl O0bem yacoB
n/n Ounasn 3aouHas
¢popma ¢dopma
1-2 cemectp / 7 TpUMECTp
1 Hauayo pa6otsl B cpeie MATLAB 4 2
2 OcHoBbl nnporpammupoBanusi B cpene MATLAB 4 2
3 Pa3zpaboTka npukiagaeix nporpamm B cpeae MATLAB 4 2
4 Busyanuzanus u padora ¢ rpadukoi 4 2
5 Co3gague aHuMaluu 4 2
6 Co3ganue rpaduueckoro HHTepderica mojabp30BaTels 4 2
7 MoaenupoBaHue CIy4alHbIX YHCET 4 2
] MopenupoBaHue Ciiy4alHbIX YUCEN C 3aJaHHBIM 2 )
3aKOHOM pacIpeICIICHUS
9 [ImaHrpoBaHME MAIIMHHBIX SKCIIEPUMEHTOB 2 2
10 MonenupoBaHie CUCTEMbI MACCOBOTO OOCTY>KUBAHUS C 2 )
OJIHMM YCTPOMCTBOM OOCITY>KUBAHHSI
11 | MoaenupoBaHHe CUCTEMBI YIIPABJICHHUS 3allacaMu 2
Hroro: 36 20




4.6. CamocTosiTesibHasi padoTa CTY/1€HTOB

Ne Ha3Banmue pa3jnena / Tembl Bup camocrositebHOM O0beM yacoB
n/n padoThI Ounas 3aounas
dopma dopma
1-2 cemectp / 7 TpUMECTP

1 3ajgaun BeKTOpHOU onTuMu3aiuu | KoHCcHeKT nekmui 16 2

2 OnrumanbHOE YIIpaBJICHHE KoHcnekT nekiui 16 25

3 Hunamiieckoe Koncnekrt nekmui 16 25
MIPOTPaMMHPOBAHHE

4 Croxacruueckoe KoHcnekT nexumit 16 25
MIPOTPAMMHUPOBAHHEC

5 JuckpeTHoe nmporpammupoBanue | KoHcnekT JieKumit 17 25

Hroro: 81 125

4.7. KypcoBble padoThbl / IPOEKTHI
He npexycMoTpeHsl yueOHBIM MIIAaHOM

5. Meroanueckoe odecreyenne, 00pasoBare/bHbIe TEXHOJIOTHH

[IpenogaBanyie AUCIUIIIMHBI BEIETCS C MPUMEHEHHEM CICAYIOIIUX BHUIOB
00pa3oBaTEIbHBIX TEXHOJIOTHM.

Hapsimy ¢ MeTonukoil TpaJullMOHHOW JIEKIIMOHHO-NPAKTUYECKOU padoTh
NPEAYCMOTPEHO HCIOJB30BaHWE AaKTUBHBIX (OpPM U  METOJOB  yueOHOMU
JEeSATENBHOCTH, B TOM YHCIIE: yUeOHbIE TUCKYCCHH, Oecebl, MO3TOBOM IITYPM.

Meroanka mpo0IeMHO-TUATOTHYECKOTO 00yUeHUsT TPUMEHSIETCSI B MIpoIIecce
JICKIIMOHHOM paboThl HaJ y4eOHBIM MAaTEepUajJoM B KaXJIOHW M3 TeM Yy4eOHOU
JUCUUTLUIAHBI.

Meroauka oOy4eHHS B COTPYJAHMYECTBE C MPUMEHEHHWEM KOMAaH]IHBIX,
TPYIIIOBBIX BUIOB pa0OTHI UCIIOJIB3YETCS B MIPOIIECCE OPTaHU3AIMU J1a00paTOPHBIX
pabor.

Mertoauka uccienoBaTeIbCKONU JeATebHOCTA UCTIONIB3YETCsl KaK OCHOBA st
OpraHu3alMK CaMOCTOSTENBHOU PA0OTHI CTYJIEHTOB B 00b€ME yUEOHBIX TEM.
[IpumeHsoTCS cpeicTBa MyIbTUMEANA: TIPE3EHTALMH, BUAE0, 6a3bl DOP.

Hnghopmayuonnvie MexXHOI02UU: MCIIOJIb30BaHUE AJIEKTPOHHBIX
00pa3oBaTEIbHBIX PECypCOB  (IJEKTPOHHBIM KOHCIIEKT, pa3MEIICHHBI BO
BHYTPEHHEH CeTU WM T.II.) MPU MOJATOTOBKE K JICKIUSAM, JIAOOPATOPHBIM paboTam
U CaMOCTOATENLHOMN padoTe.

Paboma 6 wxomanoe, npoexmmnas oOeamenbHocmsb: COBMECTHas padboTa
CTYJICHTOB B TPYIITIE TIPH BBIMOJIHEHUH JIA0OPATOPHBIX padOT.

6. ®OpMBbI KOHTPOJISI OCBOEHMS TUCHUTIUHBI

Texymias arrecTanusi CTyJ€HTOB MPOU3BOAUTCA B JUCKPETHBIE BPEMEHHbIE
MHTEpBaJbl B CIEAYIONINX (hOpMax: BBIMOJIHEHHUE 1a00paTOPHBIX paloT; 3aliuTa
1a00paTOPHBIX PadoT.

[IpoMexyTOUHBIII KOHTPOJb MO pe3yjbTaTaM OCBOCHHUS JAUCIMILTUHBI
IPOXOINT B (hopMe SK3aMeHa (BKII0YAET B ce0s1 OTBET HAa TEOPETHUECKHUE BOIIPOCHI).
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Cuctema olleHUBaHUSI Y4E€OHBIX JOCTHXKEHUU CTYJCHTOB, OLICHOYHBIE
CpencTBa MpeACTaBiIeHB B (DOHAE OIEHOYHBIX CPEJCTB K pabodeil mporpamme
y4eOHOM TUCIUIUIMHE (B TPUIOKECHHHN).

7. YueOHO-MeTOAMYECKOe U NPOrpaMMHO-UH(pOPMALIMOHHOE

o0ecrneyeHue JUCHUIINHbBI
A) OCHOBHas JIUTEepaTypa:

1. BacunbeB @.I1. Metoasl ontuMu3zanuu: B 2-X kH. M.: MITHMO, 2011. —
Kn. 1. 620 c., Ku. 2. 433 c.

2. ®epmopoB B.B., CyxapeB A.I., TumoxoB A.B. Kypc wmetonos
ontuMu3anuu: yaeonoe nocoodue. M.: DUSMATIINUT, 2011 r.- 368 c.

3. Camapckuii A.A. BBenenue B uncieHHble MeToibl. M.: JIanb. 2009 1. - 288

4. Hecrepos 1O. E. Beenenue B Boiykiayro ontumuzanuio. M.: MITHMO,
2010. - 279 c.

5. Curan U. X., UBanoBa A. Il. BBeneHue B IPUKIAIHOE NHCKPETHOE
MpOorpaMMHUPOBaHUE: MOJEIN U BBIUUCIUTEIbHBIC aJTOPUTMBL: 2-€ M31., UCHp. U
nom. - M.: ®U3MATIINUT, 2007. - 304 c.

b) nononHuTEeNBHAS TUTEpATYypA:

1. KapmanoB B.I'. MaremaTuueckoe nporpammupoBanue: Yueb. [Tlocobue. —
M.: ©DUSMATIIUT, 2004. — 264 c.

2. Taxa X.A. BBeaeHue B uccieoBaHue onepanuil. — 7-e uzganue.: Ilep. ¢
aaria. — MockBa: M3narenbcknii noM "Bunesamc', 2005. — 912 c.

3. Ceprees 4. /1., Kpacos /1. E., /IluaronanpHble METOABI I100ATEHON
ontumuzaiuu, ®uzmatiaut, M: 2008, 352 ctp.

B) UntepHer-pecypcehr:

1. ®enopoB H.B. IIpoexktupoBanue uHGOPMALMUOHHBIX CTHUCTEM:
JlabopaTopHslil npakTukyM. - M.: MI'T1Y, 2008. - 122 c¢. DnekTpoHHBIN pecypc:

http://books.google.ru/books?1d=181CaN2hB6wC&printsec=frontcover&hl=
ru#v=twopage&q&f=false

2. AHalU3 COBPEMEHHBIX CPEJCTB MOJICIUPOBAHUS OU3ZHEC-TPOIIECCOB.
DNIeKTPOHHBIN pecypc: http:// www.reengine.ru/index.asp?Menu=2&Sub=2

3. MogaenupoBaHue CHCTEM MacCOBOTO OOCITY>XKMBAHUS. JIEKTPOHHBIN
pecypc: http://stratum.ac.ru/textbooks/modelir/lection30.html

4. MopaenupoBaHue MPOU3BOJICTBEHHBIX MPOIECCOB U CUCTEM. DIIEKTPOHHBIH
pecypc: http://stratum.ac.ru/textbooks/modelir/lection3 1.html

5. PekoMmeHmanuu Mo NPUMEHEHUIO CHUCTEM B 3aBUCHMOCTH OT THIOBBIX
3a/1a4. DIEKTPOHHBIN pecypc:http://www.interface.ru/fset.asp?Url=/ca/an/danaris1

8. MaTepuajIbHO-TeXHHYECKOe o0ecneyeHne U CHUIINHBI
JIeKIIMOHHBIE 3aHATHS: KOMIUIEKT SJCKTPOHHBIX IPE3CHTAIIMI/CIIaii10B,
ayIUTOpHUsA, OCHAIIEHHAs MPE3EHTAMOHHON TEXHHUKON (MPOEKTOp, DSKpaH,
KOMIIbIOTEP/HOYTOYK) U T.II.


http://www.reengine.ru/index.asp?Menu=2&Sub=2
http://stratum.ac.ru/textbooks/modelir/lection31.html

JlaGopatopHbpie  pabOTHI: KOMIBIOTEPHBIM  KJIACC,  OCHAICHHBIN
MYJIbTUMEIUHBIM [IPOEKTOPOM, MHTEPAKTUBHOU JIOCKOH, CETEBOU
UH(PACTPYKTYpOl MU OpraHu3oBaHHbBIM J1ocTynoM B WMHrepHeT, nmaketrsl [10 MS
Word, MS Excel , MATLAB.

[Ipouee: pabouee MecTO MPENOJABATEINS, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoMm B MHTepHeT, pabourie MecTa CTyJA€HTOB, OCHAILEHHbIE KOMIIbIOTEpaAMU
¢ noctynoMm B UMuTepHeT, mnpenHa3HadeHHbIE Uil pabOThl B BJIECKTPOHHOM
o0pa3oBaTeabHOM cpeie U T.1.



9. JIucT 10MOJIHEHUH U U3MEeHEeHU I

n/n

Jlara
BHECEHMS
u3MeHeHus /
JIONOJTHEHH S

OcHoBaHue

Conep:xanue n3meHenus /
AOMOJTHEHUS

JIuna, moarBepxkaawmue
U3MeHeHue / 10T0JIHeHHe

3aBeqyronuin
kadempoit
(Damunus,
uHuYUanLl,
NnoONuUCh)

Hupexrop /
JOCKAaH
(D@amunus,
UHUYUATIL,
noonucy)




