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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUUECKWE KOMITJTEKCEI PAKET U
KOCMUNYECKHUX AITITAPATOB
larapckuii Cepreii BacunbeBud, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3apenyromuii kadenpoit Auapees O.B., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenyromuii kadenpoii Auapees O.B., K.T.H.




1. O6mue XapaKTePUCTHKH
IIpakTHka Tun npakTuKu
Yuebnas npaktka [IPOTPAMMUPOBAHUE TEXHNYECKNX CUCTEM B ITPUKJIAJHBIX TTAKETAX

2. Ile/v IpaKTHKH

VIMeTh CUCTEMHOE Mpe/ICTaBleHUe 0 MO/IETMPOBAHUY pa3pabaThiBaeMOl TeXHUUECKOW CUCTEMBI B I[e/10M, a
MMEHHO: IOCTPOeHNe MaTeMaTh4yeCcKor (MMUTALMOHHON) MO/Ie/IU CUCTeMbI; IOCTAaHOBKA U pelleHue 3a/iaun
OINTHUMAaJILHOTO CHHTE3a; TI0OCTaHOBKA U PellleHre 3a/laui YKCITIePUMEeHTaTbHBIX UCC/IeJOBaHUM U 00paboTKH
pe3y/IbTaToB; CO3JlaHue MTPOrPaMMHOT0 00ecIieueHust 17Isi aBTOHOMHO paboTarollieii TeXHUUeCKOM CUCTeMBI
(BHelTHEro o0OPY/IOBaHYSs1); TOCTAHOBKA U pPeIlleHHe 3a/jau YIIPaB/IeHUsI U PEry/IMPOBaHUs TEXHUUE CKOI
CUCTeMOM, MpUMeHeHHsI CEHCOPOB U UCTIOMHUTE/IbHBIX 37ieMeHTOoB. Co3/jaHne nHTepdeCHBIX IPOrPaMMHBIX
IIPOZYKTOB, a TAK)Ke Ha3HAUeHHe U BO3MOKHOCTH IIPUMEHEHHsI 0CHOBHBIX UHCTPYMEHTOB cpenibl MATLAB.

3. 3afaum NpaKTUKH

OBmageTb MpaKTHYeCKUMU HaBbIKAMU TI0CTPOEHUS MaTeMaTU4ueCKol (MMUTALIMOHHOM) MOZIeJT CUCTEMBI U
OCBOMTBL METO/IMKY CO3/IaHHUS TPOrPAMMHOT0 0becreueHus /iJi1 aBTOHOMHO paboTarolei TeXHUUe CKo
CUCTEMBI.

4. MecTo NPaKTUKHU B CTPYKType 00pa30oBaTe/IbHOM MPOrpaMMbI

ITPOT'PAMMUPOBAHUE TEXHUYECKHWUX CUCTEM B IIPUKJ/IAAHBIX ITAKETAX siBnsetcs
IUCLIUIIZIMHON 00s3ameabHoll yacmu 6/10Ka 2.

Copepxanue JUCLIUTI/IUHBI SABJISIeTCS JIOTMYeCKUM NIPOZ0/DKeHHEeM JUCLIUTIIVH:
ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHUE TEXHUYECKUX CUCTEM B ITPUKJ/TIAJJHBIX
ITAKETAX, ®PU3NUKA, TEOPETNYECKAS MEXAHUKA.

ITpeaBapuTe/bHBle  KOMIIETEHIMH, CGHOPMUPOBaHHBIE y 00ydJarolerocs 0 Hauajga W3y4yeHus
JIWCLIUTIIUHBIL:

OIIK-1 — CnocobeH NPUMEHSThL eCTeCTBEeHHOHAyUHble U OOIeMH)XeHEpHbIE 3HAHWS, MEeTOJbI
MaremMaTU4YeCKoro aHalu3a U MOJe/MpPOBaHUs], TeOPeTUYeCKOr0 U 3KCIIePUMEHTA/IbHOTO WCC/Ie0BaHUS B
rpodeccuoHaTLHOU JesiTeIbHOCTH;

OIIK-2 — CriocobeH MOHUMAaTh MPUHIUIEI paboThl COBPEMEHHBIX WH(OPMAI[UOHHBIX TEXHOJIOTHN U
WICTI0/Ib30BaTh MX /IS pelleHus 3ajad podecCHOHaNBHON AesTelbHOCTH.

Cojiep>xaHue AUCIUIIMHBI sB/sieTCs 0CHOBOM st ocBoeHus auciyiivd: TA3OBBIE TTPUBO/IbI
CTAPTOBBIX KOMIUIEKCOB .

5. MecTo u BpemMs NpoBeieHUs MPaKTHKH

ITpakTyKa IPOBOAWTCS B IlepefOBbIX OpraHM3alUsX, [POMBIILIJIEHHbIX IPEANPUATHIX, Hay4HBIX U
HayYHO-UCC/Ie0BAaTeNIbCKUX — YUPEXK/EHUSAX, BeAYIIUX [esTelbHOCTh [0 HalpaB/leHWI0 IOATOTOBKU
00y4aromuxcs, ¢ KOTOPbIMU 3aK/TI0UeHbI COOTBETCTBYIOLIHE COIIAllleH!sl, HallpuMep:
AO "Pagap MMC", AO "KBb Apcenan", AO "OgyxoBckuii 3aBog"”, AO "CIIMBM "Manaxut".
B ¢opme KOHTaKTHOI1 padoThI 0 pacNMCaHUI0 MPAKTHKA OpraHu3yercs Ha Kadeape A4.

[TpakTMKa MOXXET TIPOBOAUTHCS B CTPYKTYPHBIX TIOApa3je/ieHussXx YHUBepcuTeTa, 00/a/jaromumx
HeoOXOMMBIM Ka[POBBIM M HAYYHO-TEXHWYeCKUM MOTeHIMAaI0M, MaTepUaabHO TeXHUYeCcKor 6a3oi.

Bpewms poBesieHns: 6 cemecTp, 0011ast TPYI0EMKOCTE - 3 3.€.



6. Kommerenumuu oOyuaromerocsi, ¢opMupyeMble B pe3yjbrare NPOX0K/JeHHS
MPaKTUKH

B pesynbrarte NpPOXOKZEHHs JaHHOW TIPAKTHKA OOYYalOIIWICS [O/DKeH IpUoOpecTH Ciefyrolye
KOMIIeTeHLIUH

OowenpodeccoHaIbHbIE KOMIETeHI[UH:

OIIK-2 — croco6HOCTh TIOHWMaTh TPUHLMIBI paboThl COBpeMEHHBIX WH(OPMALIMOHHBIX TEXHOJOTHHA U
WCTIOb30BaTh WX JJIs PellleHus 3aZiad rpodeCcCHOHAIbHOM JesiTeTbHOCTH

HpO(l)ECCI/IOHaJIbeIe KOMII€eTEHIIMH:

[TK-7.3 — cnocobHOCTh TIPOBOZAUTDL PacueThl POYHOCTH, JUHAMUKH 3JIEMEHTOB U y3/I0B CTAPTOBBIX CHCTEM,
KOMILTIeKCOB U n3genuii PKT ¢ MoMOIIb0 CUCTeM aBTOMAaTH3MPOBAaHHOTO aHaIN3a, YMCAeHHbIX METO/[0B, B TOM
YHCJIe C UCTI0/Ib30BaHUEM S13bIKOB IIPOrPaMMUPOBAHUS HU3KOTO U BEICOKOTO YPOBHEH

DOpMHUPOBaHUIO KOMITETEHL[UI CITY)KUT AOCTIKEHHUE CJIeyIOLINX pe3y/bTaToB 06pa3oBaHus:
OIIK-2

3HAHUS:

Ha ypOBHe Tpe/ICTaB/leHUI: Ha3HaueHue U BO3MO)KHOCTU MPUMeHeHHUs] 0CHOBHBIX UHCTPYMEHTOB CpeJibl
Matlab;

-Ha YPOBHe BOCITPOM3Be/IeHHsI: CO3,aHe UHTeP(eNCHBIX MPOrPaMMHBIX MPOJYKTOB;

-Ha YpOBHe TIOHWMaHWs: WMeTh CHUCTEMHOE IpeACTaB/lieHre O MOJe/lUPOBaHUM pa3padaTbiBaeMoi
TeXHUUeCKOU CUCTeMBI B LIe/IOM, @ UMEHHO: ITOCTPOeHre MaTeMaTuueCcKoi (MMUATAI[MOHHON) MOZIeNT CUCTEMBI;
MOCTAaHOBKA U pelleHHe 3a/jaud ONTUMaAbHOIO CHHTe3a; MTOCTAaHOBKA U pellleHHe 3a[jaul 3KCIIepUMEHTAa/IbHbIX
WCC/e/IOBaHMK W 00pabOTKM pe3y/bTaToB; CO3[@aHHe TPOrpaMMHOTO 00ecreueHusi /il  aBTOHOMHO
paboTaroliiel TeXHHUeCKOW CUCTeMBI (BHeIIHero 060py/ioBaHus); MOCTAHOBKA U PellleHHe 3a/iau yrpaBaeHus 1
peryJMpoBaHus TeEXHUUeCKOW CUCTeMOM, TIPUMeHeHHsI CeHCOPOB U UCTIOIHUTeTbHBIX 3/IeMEHTOB;

YMeHUsi:

-TeOpeTUUeCKHe: I0CTaHOBKA U pelleHHe 33/la4d ONTUMAa/IbHOTO CUHTe3a;

-TIpaKTHUYeCKWe: HTerpalys C BHelHUMU cucteMamu CAD;

HABbIKU:

-B/a/leHre TIpaKTUUeCKMMHU HaBbIKaMU [IOCTPOEHHsI MareMaTUuecKoW (MMUTALMOHHOW) Mopenu
CHCTEMBI;

-OCBOEHME METOAUKUA CO3JaHHs TIPOrpaMMHOI0 obecrieueHuss [Jjsi aBTOHOMHO paboTarole
TeXHUYeCKOU CUCTEeMBI.

HK-7.3

3HAHUSA:

Ha ypOBHe Mpe/iCTaB/eHWI 3HaTh NPUHLUITEI IOCTPOEHHUS YUC/IEHHBIX METO/I0B;

Ha YPOBHE BOCIIPOU3BE/|€HHS 3HaTh OCHOBHbIE COOTHOLLIEHHS, JieXKalljie B OCHOBE METO/|0OB;

Ha YpOBHe TOHMMAaHUS 3HaTb OCOOEHHOCTH TIPUMEHEHUsI UHC/IEHHBIX METO/IOB TPUMEHUTEILHO K
3a/jlauaM IpOeKTUPOBAHNS;

YMeHUS:

TeopeTHYeCcKHe: UCI0/Ib30BaTh U3yYeHHbIe METOAbI /1JIs1 pelleHus IPUK/IaHbIX 3a7ay;

MpaKkTUYeCcKre: yMeTb TMPOBOJWUTH pacueThl AWHAMHAYECKUX 3aJad M HCIO/Ib30BaTh UX pe3y/bTarbl B
MpaKTUKe MPOEeKTUPOBAHMUS;

HABbIKU:

paboTel B makete Mathematica;

pa3paboTKY ¥ OT/IaJIKA TIPOTPaMM YMC/IEHHBIX pacyeToB B cpejie Pascal.



7. CTpyKTypa H cojiep)KaHue NPaKTUKHU
OO0111as TPyI0eMKOCTb TTPAKTUKU cocTaBsieT 3 3.e. (B 6 cemecTpe) 108 uacos.

Buj ipou3BoaCTBeHHOM
paboThI Ha MpaKTHKe,
BKJTIOUAst
CaMoCTOATeILHYI0
padoTy CTyAeHTOB, U
TPYAOEMKOCTH (B Yacax)
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BBegnenne. KpaTkas xapakTepucTHKa Ha3HayeHHsl OCHOBHBIX
1l 3 6 nipogykToB (Toolbox) 1 o6racTt X MpUMeHeHwsI: CepBepHbIe 8 0 0 0
MPOJYKThI, MOJIe/TMPOBaHKE, CPeZCTBa Pa3paboTKHy,
BU3yasn3al[yisi, 3NeKTPOHUKA, TeEXHUUeCKHe PacyueThl.
Cpena MATLAB, KaK COBOKYITHOCTb SI3bIKa TEXHUYeCKUX
pacyeToB, UHTEPAKTUBHOM CpeZibl pa3paboTKy alrOPUTMOB U
2l 3 6 WHCTPYMEHTa aHa/in3a JaHHbBIX: OMHUCAHUe MPOYKTa, pabouee 0 25 | 35 0
TPOCTPAHCTBO TlepeMeHHBIX, IPOTrPAMMKPOBaHUe, CO3aHKe
rpadryeckoro uHTepdeiica mosb3oBaresis. [lakeT pacmpeHus
MATLAB psis1 pelieHusi 3a1a4 ONTHUMU3aLIAA.
3l 3 6 O06paboTKa 1 aHa/IM3 TIO/TyYeHHBIX Pe3y/abTaTtoB. I10roToBKa 0 0 0 40
oTyeTa Mo MPaKTUKe.
Bcero 8 25 | 35 | 40
Htoro 108

8. Hay‘-lHO-l/ICCJ'le,Z[OBaTEJIbCKI/Ie 141 HAYYHO-IIPDOU3BOJACTBCHHDbIEC TEXHOJ/IOI'UH,

HCI10/Ib3yeMbI€ Ha MPAKTUKE

[Tpu npoxoXxIeHUY TTPAKTUKHU UCTIONB3YIOTCS UMeroIIrecs Ha Kadeipe HayyHO-MCC/Ie[joBaTeIbCKIe WiIn
yueOHbIe METOAUYECKHE TEXHOJOTHUH T0 TPOEKTUPOBAaHHI0, 0(OPMJIEHHIO MPOEKTHOM M 3KCIUTyaTal[MOHHOM
TIOKyMeHTaLIHH.

9. YueOHO-MeToAMUYECKOe o0ecrieueHHe CaMOCTOATE/bHOM padoThl CTYJEHTOB Ha

NpaKkTHKe

TOTOBHOCTL CTYZeHTa K BBIMOJIHEHUIO T/IaHa TIPAKTHUKW OTIPeJesiseTCs] PYKOBOAUTEIEM TIPAKTHKHU T10
pe3ysbTataMm cobeceZoBaHMSI WM WHBIM 00pa3oM, Ha YCMOTpPeHHe PyKOBoAuTessi. B mporecce BbIMOTHeHUs
3aflaHusl CTYZIEHT [IO/DKeH CTPEeMHTBHCS CAMOCTOSITENIbHO DeIlaTh MOCTaBIeHHbIe 3a/laud C WCIOIb30BaHHEM
MaTepuajioB paHee TMPOCIYIIAHHBIX [JUCLIUIUIMH, 3HAaKOMUTHCS C COOTBETCTBYIOLIMMH JIUTepaTypPHBIMU
vcTounukamu. OOCyX/eHue Ppe3y/lbTaToB TeKyllel paboThl TPOBOAWUTCS PETYMSPHO C PYKOBOAUTENEM
MPAKTUKY MyTeM cobeceIoBaHusI.

10. ®opmbI TeKyIero KOHTPOJ/IA yCneBaeMoCTH

OO6s13aTesibHON (OPMOI TeKyIL|ero KOHTPOJIsSI YCIIeBaeMOCTH T10 NPAKTHKe SIB/ISIETCS AUarHOCTHYeCKast
pabota, mpoBouMasi Ha 6, 10 u 16 HezlensIx yueOGHOTO ceMecTpa.
IMuarnoctuyeckas pabora npoBoauTcs B opme Tecta B SVNOC Moodle.

11. ®opma npoMe)XyTOUHOM aTTecTaruM (10 UTOraM NMPAKTHKH)

@dopMoii TIPOMEXYTOUHOM aTTecTalldd TI0 TIpaKTHKe siBisercss AuddQepeHLMPOBaHHBIN 3auer,
BBICTAB/IIEMBIM C YUYeTOM pe3y/bTaTOB TEKYIIero KOHTPOJSA YCIIeBaeMOCTH W WTOTOB 3alllUThl OTUETA O
TIPOXOXK/I€HUH TIPAKTUKH.

5 30171



TTOKJT

N

N

3ammra oTyeTa MPOBOAUTCS B (opMme cobeceloBaHHs C TperofiaBaresieM, B Xo/e KOTOPOTO CTYZEeHT
aJibIBaeT O MpOZieNlaHHOW paboTe ¥ OTBeYaeT Ha BOTIPOCHI.

12. YuebHO-MeToANUeCcKoe U MH(GOpPMAI[HOHHOE 00ecrneyeHHe MPAKTHKH
a) OcHoBHas1 MTepaTypa:

. . Helipounsie cetu B Matlab. CIT16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 38 3K3.

. I1. TI. YepHycs, I1. I1. YUepHych. . Unc/ieHHble METO/BI U UX NTpUMeHeHHe B Matlab. CIT6.BI'TY
"BOEHMEX" um. 1. ®@. YcTuHoBa, 2018, 150 3Kk3.

. I1. TI. YepHycs, I1. T1. UepHyCh. . YHC/IeHHBIE METO/IBI U UX TpUMeHeHHe B Matlab. CTI6.BT'TY
"BOEHMEX" um. [l. ®. YcruHosa, 2018, 351. pec.

. C. T". Tepman-T'ankuH. . Matlab & Simulink. ITpoektrpoBanue MmexarpoHHbIx cructeM Ha ITK. CII6.:
KOPOHA-Bexk, 2008, 15 3k3.

0) [JomonHuTeNbHAS TUTEpPaTypa:
He Tpe0yeTcs.
B) Pecypcel cetu VIHTepHeT:

. https://urait.ru/ — O6pa3oBaresbHas Tuiardopma FOpait. /It By30B U CCy30B.;

. http://library.voenmeh.ru/ — Bubmoreuno-u3narensckuii entp BI'TY "BOEHMEX" um. [1.®.
YCTUHORA;

. https://e.lanbook.com/ — 3BC JlaHs.

CoBpeMeHHbIe TIpo(eccHoHasbHbIe 6a3bl JAHHbIX:

. https://rusneb.ru - HaijnoHaneHast s/1eKTpoHHas oubiroreka (HIB);

. https://cyberleninka.ru/ - HayuHas smekTpoHHasi onbmoTeka « KubepneHuHKa»;

. http://www.rfbr.ru/rffi/ru/library - ITonmHoTekcTOBast anekTpoHHast 6rbmoTeKa Poccuiickoro doHza
(byHaMeHTaIbHBIX UCC/IeJ0BaHUH.

WudopmaliioHHbIe cripaBOYHbIE CHCTEMBI:

. TexakcriepT — 'HpOpMaL[MOHHBIN NOpTaia TeXHWYeCKOro perynvpoBaHusi: HopMel, mpaBuiia, cTaHAapThl
P®D;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCToB
cobctBenHol renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;

. http://www.consultant.ru/- KoucyneranTIlntoc- nHbopMaLMOHHbINA TIOPTasl IPaBoBOM MH(OPMALUH.

13. MaTepl/IaJIbHO-TEXHI/I‘IECKOE o0ecreuyeHue MNpPAKTHKHA
IMomerjenus Kadenpsl A4, COOTBETCTBYIOIIME CAHUTAPHBIM WM MPOTUBOIOKAPHBIM HOPMaM, a TakoKe

TpeOOBaHUSAM TEXHUKH 0e30MacHOCTH TIPU TMPOBEJEHHUH HAyUHBbIX WM HAyYHO-TIPOM3BOJCTBEHHBIX paboT.
KomrmibtoTepHoe 000py/10BaHue, o//jep>KUBatoliiee TpedyeMoe porpaMMHoe obecrieueHue.

14. ®oHpA OLIEHOUYHBIX CPe/JCTB
@DOH/, OLIEHOYHBIX CPeJICTB Ha IMPAaKTUKe BKI/IFOUAeT:

- 3a[IaHUA [I715 TIPOBE/IEHUSI TEKYILIETO KOHTPOJISI yCIIeBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI;
- TpeOOBaHMS K OTUETy O TIPOXOK/I€HUY TIPAKTUKY ¥ KPUTEPUU OLIeHUBAHWUS;

- UHBIE OIIEHOYHbIE CPEJICTBA, HEOOXOAUMBIE I/l OLeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIUH,
(hopMHUpYeMBIX B pe3y/ibTare MPOXOXKAEeHHUs TIPAaKTHUKH.

OTueT MO TMpaKTHKe TIPe/ICTAB/SETCS B TeYaTHOM BHUe B (hopMare, MpeAyCMOTPEHHOM I1ab/IoHOM

oTyeTa, U A0/DKeH HMeTb 06bem He meHee 20 MAaIIMHOIMCHBIX JINCTOB, TlepeyeHb M3 He MeHee, yeM 5
IMPOaHA/IM3UPOBAHHBIX U HUCII0/Ib30BAHHBIX METOANYEeCKHNX MaTeprasioB, CCl)OpMYIII/IpOBaHHLIe WUTOI'U TNPAKTUKH,
YKa3bIBAIOIKE HA BBITIO/THEHUE 3d/1dHUA B ITOJTHOM obneme.

TTOKIT

3ammra oTyeTa MPOBOAUTCS B (opMme cobeceloBaHHS C TperofiaBaresieM, B Xo/e KOTOPOTO CTYZEeHT
a/ibIBaeT O TIPO/ie/laHHON paboTe M OTBeYaeT Ha BOIMPOCHI TIPerofiaBaTesiss - PYKOBOAWTENs MPAKTHKH.

OrleHHBaeTCs TOHOTA M KaueCTBO OGMOPMJIEHHS OTUeTa, COOTBETCTBHME 3a/IaHUI0, BEPHOCTh IMOJYUYEHHBIX
pe3y/bTaToB, CIOCOOHOCTh UX OOBSICHUTD.

PEByanaT]:I 3dlHUThI OTUETAd OLIeHWBAOTCA C/1eAYIOINMHA OLJ€HKaMU:
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- TIPaBUJIbHBIE OTBETHI Ha Oosiee 80% BOMPOCOM C/Ty>KaT OCHOBAHWEM /IJIsI TTOJTYUEHUST OIIEHKH "'3auTeHO-
OT/JINYHO",

-TIpaBWIbHBIE OTBeTHI Ha (60-80)% BOMPOCOB - OIIEHKH ''3aUTeHO-X0poIio",
- IpaBU/IbHBIE OTBeTHI Ha (40-60)% BOIPOCOB - OL{EHKH ''3auTeHO-Y/I0B/IeTBOPUTEBHO",

- TIpaBU/IbHBIE OTBeThHl Ha MeHee, yeM 40% BOMPOCOB WX OTCYTCTBHE OTUeTa IO MPAaKTHKEe - OLIeHKU
"He 3auTeHO"

Ilepeuers Tem [IPOIPAMMUMPOBAHUE TEXHUYECKMUX CHUCTEM B IIPUKJIAIHBIX
IMTAKETAX Bxogut B coctas Y MK rnpakTuku.
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