MHHHUCTEPCTBO TPAHCIIOPTA POCCUHUCKOM ®EJEPAIINA

OEJIEPAJBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BbICIHIEI'O OBPA3OBAHUA

«POCCUUCKHUUN YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUHUT)

\

/ PaGouas mporpaMma JUCIUILUINHBL (MOIYJIS),
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICIIIEr0 00pa30BaHMs - IPOrpaMMBbl GakaaBpuara
10 HANIPaBJICHHIO IOATOTOBKU
15.03.06 MexaTpoHuKa U poOOTOTEXHHKA,
yTBEpKJIEHHOI epBbIM npopexkropom PYT (MUUNT)
Tumonuneim B.C.

NG /

PABOYASI MPOTPAMMA JUCLHUILIMHBI (MOIYJIST)

Pob6oTuzupoBannbie cucrembl 3D neyaTun

Hamnpasienue noaroToBKu: 15.03.06 MexaTpoHuka 1 poOOTOTEXHUKA

HampaBnennocts (mpoduib):  ABTOMAaTHU3aIUs u poOoTu3anus

TCXHOJOIMYCCKHUX ITPOLCCCOB

dopma o0ydeHUS: Ounas

Pabodas mporpamMma AUCHUTLTHHET (MOIYIs) B BUJIC )
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 eJHHOI
KOPIOPAaTHBHON MH(POPMALIMOHHOM CUCTEMBI YIIPABICHHS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY
J

I[Ipocras 351eKTpOHHas MOANUCh, BbianHast PYT (MUUT)
ID noanucu: 610876
[Toxmucan:  U.o. 3aBeayromiero kadespoii ['puropres ITaBen
AnexkcaHpoBuy
JHata: 01.06.2024




1. OO1ue cBeeHus O JUCHUIUIUHE (MOJTYJIE).

[ensamu OCBOCHUS TUCHUIUIUHBI (MOIYJIS) SIBISIIOTCS:

- 3HaKOMCTBO CTYJIEHTOB C OCHOBHbIMH MeTojamu 3D meuatd B 00JiacTH
MAITUHOCTPOEHHS;

- U3YYEHUE OCHOBHBIX IMMAPMETPOB YCTAHOBOK g 3D medyaTtw WU METOJIOB
MOATOTOBKH JAETaJICH JIJIs MPOU3BOJICTBA.

3ajauamMu AUCIUTIIUHBI (MOYJIs) SIBJISIFOTCS

- OBJIaJICHHE 3HAHMSIMU B OOJACTH COBPEMEHHBIX TexHojorui 3D meuatu ¢
I[EJIBI0 POOOTH3AIMH TIPOU3BOJCTBEHHOTO IIPOIIecca;

- ¢opMHUpOBaHUE y CTYJCHTOB IPEACTABICHUN O TEXHOJIOTHUSAX HM3TOTOBJICHUS
JIeTaJIel y3J10B U arperatoB ¢ IPUMEHEHUEM TeXHUYECKHUX cpeacTB 3D neyaTu.

2. [Inanupyemsble pe3ysbTaTbl O0y4YEeHHUS 110 AUCHUIUIMHE (MOAYJIIO).

[lepeuenr GopMHUpPYyEMBIX PE3YJIbTATOB OCBOCHHUS 00pa30oBaTEIbHOM
nporpamMmbl (KOMIIETEHIIUI) B pe3ysbTaTe 00yUeHuUs M0 TUCIMIUIUHE (MOIYIIO):

OIIK-4 - CpoocobeH TmOHMMATh NOPUHIUOBL PadOThl  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTM M UCHOJIb30BaTh MX Ui pElIeHHs 3adad
poecCHOHANbHOMN eI TeIbHOCTH. ;

IIK-2 - CniocobeH mpou3BOIUTh KOMILIEKCHYIO HACTPOMKY MEXAaTPOHHBIX U
pPOOOTOTEXHUYECKUX  CHCTEM,  HCIONb3ys  MpOrpaMMHOE  OOecredeHue
KOTOPOJIIEPOB U yIpasisomux OBM, ux cuctem ynpasieHus .

OOydenne 1O JUCHHUIUIMHE (MOAYJIO) TMPEAINOoJiaraeT, 4Yro TO €ro
pe3yJiibTaram oOyJaromuiics Oy IeT:

3HaThb:
- METOAUKY co3ganus 3D Mojieniei y3/10B 1 JeTallei;
- TEXHOJIOTUM U METOJIbI IOATOTOBKHM neTajied a1 3D meuartn.

Ymersb:
- CO3/1aBaTh MOJIEH JAETANEN U y3J10B C IpuMeHeHneM coBpeMeHHbIX CAIIP;
- IOJArOTABIUBATH AeTAIN s 3D-mevarn.

Baaners:

- HaBbIKaM# 3D npoeKTUpOBaHUs JETalel U y3JI0B;

- METOJIaMH IPOECKTUPOBAHUS JIeTaliel U y3J10B ¢ noMoupio CAIIP;

- HaBbIKAMM IIOATOTOBKM Jetamed K 3D-meyatm € MCHOJIB30BAaHUEM
Pa3IUYHBIX TEXHOJIOTHUH.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).



3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6miass TPyJAOEMKOCTh JUCHUIUIMHBI (MOAyJis) cocrtaBisieT 2 3.e. (72
aKaJIeMHUYeCKUX yaca(oB).

3.2. O0bem pmucuMIUIiHBL (Monaynsi) B (opMe KOHTAaKTHOHW padOThI
oOyyaromuxcsi C  MNeJaroruyeckuMu  paOOTHUKaMU ¢ (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peajn3aluy 00pa3oBaTeIbHONW MPOrpaMMbl Ha UHBIX YCIIOBHUSX,
IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonTtaktHas paboTa mmpu mpoBeIeHUN YIeOHBIX 3aHATHI (BCETO): 48 48
B TtoMm uncie:

3aHATHS JIEKIIHOHHOTO THTIA 32 32
3aHsATHS CEMUHAPCKOTO THIIA 16 16

3.3. O0OpeM AMCHMIUIMHBI (MOAYJsA) B (OpME CaMOCTOATEIbHON padOThI
oOyyaromuxcs, a Takke B (¢(opMe KOHTAKTHOM pabOThl O0O0ydYaroIIUXCsS ¢
neJaroruyeckuMu paboTHUKaMU U (W) JIUIaMU, TIPUBJICKAEMBIMU K pealn3aluu
o0Opa3oBaTeIbHOM  MpOrpaMMbl HAa  HHBIX  YCJIOBHSX, TMPU  TMPOBEACHUU
MPOMEKYTOUYHOM aTTECTAlMK COCTAaBIsAET 24 akaJeMUuecKux daca (OB).

3.4. Ilpu oOydeHnn Mo MHAWBUYaTbHOMY y4€OHOMY TIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM O0y4eHUHU, 00beM TUCHUILUIUHBI (MOJYJSI) MOXKET OBITh pealn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSTENbHON paboThl 00yYaronnxcs, a Takxke B popMme
KOHTaKTHOM paboThl 0OydYarommxcs ¢ NeAaroriueckKuMu paboTHUKaAMU U (WIIH)
JUIIAMM, TPUBJIEKAEMBIMH K peaiu3alii oO0pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX
YCIJIOBHSIX, TP MPOBEAEHUU POMEXKYTOYHOM aTTECTALIUH.

4. ConepkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3a"HaTH TEKIIMOHHOTO TUIIA.

/ TemaTrka JTEKIIMOHHBIX 3aHATUN / KPATKOE COJEPIKaHHE
/T

1 |BBenenue B 3D-1mieyars.

PaccmarpuBaeMbie BOIPOCHT:

- KIaccudukanus TexHonoruii 3D-mevaru;

- TPYIIIBI MATEPUAIIOB JUTS TTeYaTH (OJIMMEPHI, TEPMOIUIACTHKH, PEAKTOIUTACTHI, METAILT U APYTHE
MaTepHabl).

2 |Oxctpy3us matepuana — FFF.
PaccmarpuBaemble BOMPOCHI:




n/m

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

- TEXHOJIOTUH SKCTPY3UU MaTepuaa;
- XapaKTEePUCTUKH NTPUHTEPA;

- TOYHAsi pa3MEPHOCTb;

- MaTepuasbl;

- mocToOpaboTKa;

- IPEUMYILECTBA U OTPaHUICHHS;

- IpoMbILUIeHHAs ¥ HacTonbHas FFF-neuats;
- TUIIMYHBIE 00JIACTH IPUMEHECHHUS;

- HOBBIE Pa3pabOTKH.

[Momumepu3anus B Bannouke — SLA/DLP.
PaccMarpuBaeMBble BOIIPOCHL:

- TEXHOJIOTUH MONTUMEPH3AINY B BAHHOUKE;

- XapaKTepPUCTHKHU [PHHTEPA;

- TOYHOCTb Pa3MEpOB;

- MaTepHasL;

- moctobpaboTKa;

- IPEUMYIIECTBA U OTPAHIICHISL;

- IPOMBIILICHHAS U HACTOJIbHAS [Ie9aTh MOJMMEepH3allieil B BAHHOYKE;
- pacmpocTpaHeHHbIE 00JIaCTH IPHMCHCHHS;

- HOBBIE Pa3pabOTKH.

[TnaBka mopomkoB (momumepsl) — SLS.
PaccMarpuBaemble BOIPOCHL:

- TCXHOJIOTMH IIJIaBKU ITOPOUIKOB,

- XapaKTEepPUCTUKH IIPHHTEPA;

- TOYHOCTb Pa3MepOB;

- MaTepHabl;

- mocToOpaboTKa;

- IPEUMYILECTBA ¥ OTPAHUYCHUS,

- pacIpocTpaHeHHEIE 00JIACTH MIPHUMEHEHHUS;

- HOBBIE Pa3pa0OTKH.

Crpyiinas 3D-niedars — ctpyiiHas 3D-niewats, DOD.
PaccmarpuBaemble BOIPOCHL:

- TEXHOJIOTUHU CTPYHHOMN NE€YaTH CBA3YIOLIUM BELIECTBOM;

- XapaKTEePUCTUKHU NIPUHTEPA;

- TOYHOCTh Pa3MEpOB;

- MaTepHabl;

- mocToOpaboTKa;

- IpeUMYIIeCTBa U OTPAHUYCHUS;

- pacrpocTpaHeHHbIE 00JIaCTH IPUMEHEHUSL.

CrpyiiHas neyaThb CBA3YIOIIMM BEIIECTBOM.
PaccmarpuBaemble BOIPOCHI:

- TEXHOJIOTUHU CTPYHHON NIEYaTH CBA3YIOLIUM BELIECTBOM;
- XapaKTepPUCTUKH IPHHTEPA;

- TOYHOCTB Pa3MepOB;

- MaTepHabl;

- mocTobpaboTKa;

- IPEUMYILECTBA U OTPAHUYEHHUS;

- pacmpocTpaHeHHbIE 001aCTH MPUMECHEHHSL.

[TnaBka mopomkoB - Metasuisl DMLS/SLM, EBM.

PaccmaTpuBaembie BOIPOCHI:
- TEXHOJIOTUH TUIABKH MOPOIIKOB;




n/m

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

- XapaKTEPUCTUKHU MPUHTEPA;
- TOYHOCTh Pa3MEpPOB;

- MaTepHabI;

- mocToOpaboTKa;

- IPEUMYILECTBA U OTPAHUYECHHUS;

- pacmpocTpaHeHHBIE 00JIACTH TIPUMECHEHHS.

OO6mme ocoOeHHOCTH MpoeKTUpoBaHus i 3D mevarn.
PaCCManI/IBaeMLIe BOIIPOCHI:

- TOJIIIMHA CJIOA,

- CTATUBAHNUEC U UCKPCBJICHUC,

- CTPYKTYPBI IONJEPIKEK;

- CKpYIJICHUS.

IIpoextupoBanue nia FFF-neyatn.
PaccmarpuBaemblie BOIPOCHI:

- CTPYKTYpPBI HOLIEPIKEK U HAIIPABICHUE U3JIETIN,
- AaHU30TPOMHOCTD;

- 3aI10JTHCHHUC,

- OTBCPCTHH.

10

[Ipoextuposanue ans SLA/DLP-neyarn.
PaCCManI/IBaeMI)Ie BOIIPOCHI.

- CTPYKTYpPHI HOAEpKEK U HaIpaBICHUE U3/IEIH;
- ITOJIbIC CCKIIUHU.

11

[IpoexktupoBanue 1 SLS-nieuatu.
PaccmatpuBaeMblie BOIPOCHT:

- CTATMBAHUC U UCKPUBJICHUC,

- U30BITOYHOE CIICKaHHUC,

- YAAJICHUC MMOPOIIKa,

- CpPaBHCHUEC C JIMTHEM O] JaBJICHHUCM,

- CTylneH4aTas NOBEPXHOCTh,

- IPOEKTHBIE 3JIEMEHTHI pu SLS-nevaT.

12

[IpoexkTupoBanue njs crpyiHoi 3D neyatu.
PaccmaTpuBaemble BOPOCHI:

- MOJ/ICPKHUBAIOIINE CTPYKTYPBHI M HAIIPABICHHUE W3/ICITHS;
- IOJIHOLBETHAS [1€YaTh;

- KOMOMHHUPOBAaHHUE MaTEPUATIOB;

- IPOEKTHBIE 3JIEMEHTHI B CTpyiHOI 3D-neuarn.

13

HpOeKTHpOBaHI/Ie AJId TICYaTH CBA3YIOIIHMM BCUICCTBOM.
PaccmarpuBaemble BOIPOCHI:

- CBAI3YIOIIEE BEIECTBO;

- CBIPOE COCTOSIHHE;

- TOJTHOIIBETHBIE OTIEYATKY;

- IPOTINTKA U CIUIABJICHHE;

- IPOEKTHBIE 3JIEMEHTHI IIEUATH CBA3YIOIIUM BELECTBOM.

14

[Ipoextuposanue anss DMLS/SLM-neuat.
PaccMarpuBaemble BOIPOCHL:

- HOJICPKKH ¥ HAIIPaBJICHHUE U3JICIINH;

- TIOJIBIE CeKIINMY;

- IOAJIOXKKA,;

- 000JI0YKa ¥ HAIIOJHEHHE;

- THITMYHBIE TApaMeTPbl IPOSKTUPOBAHHSI.




/ TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

15 [MucTpyMmeHTsI A co3aanus 3D npoeKToB.
PaccmaTpuBaemble BOIIPOCHIL:

- CAD-npoexTupoBaHue;

- TOIIOJIOTHYCCKAas OIITUMH3AIIHA,

- 00paTHOE MPOEKTUPOBAHUE.

16 |l[Ipumenenue Texnonoruit 3D meyaru.
PaccmaTpuBaemble BOIIPOCHI:

- npuMeHeHue TexHonoruil FFF-nevaru;

- mpumeHeHne Texnonornit SLA/DPL-nevarny;

- IpUMEHeHHe TexHojoru SLS-nevary;

- IPUMEHEHNE TEXHOJIOIUH cTpyiHoN 3D-neuaTy;

- IPUMEHEHNE TEXHOJIOTUH IIeUaTH CBA3YIOIIUM BEIIECTBOM;

- mpumeHeHue Texnonoruii DMLS/SLM-neuaty.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOTHI

/ HaunmenoBanue nabopatopHbix paboT / KpaTKoe colepKaHue
II/11

1 |Texnonorus npoektupoBanus A FFF-neuaTn
B pe3ynbTare BHIOTHEHHUS JTAOOPAaTOPHOH pabOTHI pacCMaTPHUBACTCSI TEXHOJOTHS MIPOSKTHPOBAHMUS
OCHOBHBIX KOHCTPYKTHUBHBIX 3JICMCHTOB C YUCTOM ocobennocreit FFF-mieuarn.

2 |Texnomorus npoektupoBanus st SLA-nedatn
B pe3ynbTare BBIMOTHEHUS JIAOOPATOPHOIH pabOTHI paCCMATPUBACTCSI TEXHOJIOTHSI TPOCKTUPOBAHUS
OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB C yueToM ocobeHHocTel SLA-meqatu.

3 |M3yuenue mporpaMMHBIX KoMIuiekcoB it FFF-ewatn
B pesynbTare BRITOTHEHNUS JIAOOPAaTOPHOH pabOTHI pacCMaTPHUBAOTCS KIIIOUEBBIE OCOOCHHOCTH
IPOrPaMMHBIX KOMIIIEKCOB JUISl OCYLIECTBICHHS TOArOTOBKH Mozenel Kk SLA-medaTn.

4 |JlabopaTtopHas pabora
CO3)IaHI/Ie MOACIN 3aXBATHOI'O yCTpOﬁCTBa MMPOMBIINIJICHHOTO po60Ta " €T0 U3TOTOBJICHHUC

4.3. CamocrosTenbHas paboTa 00yJaronmxcs.

Ne .
Bun camocrositensHO# paboTh
n/m
1 |Texyuiast moAroToBKa K Ja00paTOPHBIM 3aHATHUSIM.
2 | BelnosHeHHE KypCOBOTIO IPOEKTA.
3 | [oaroToBka K MpOMEKyTOYHOM aTTECTAIHH.
4 | [loaroToBKa K TEKyIIeMy KOHTPOJIIO.

4.4. IIpuMmepHbIi IEpEUYEHb TEM KYPCOBBIX POEKTOB

Pa3paboTka »raeMeHTa MEXaTPOHHOTO MOJIYJSA WIH POOOTU3UPOBAHHOTO
KOMILUIEKCA C YYETOM Harpy>KeHHsi U KOHCTPYKTHUBHBIX OCOOCHHOCTEH, a TakKxKe
BHIOOp TEXHOJOTMHM €ro U3rOTOBJEHUS C HCMoJdb30BaHueM 3D-meyatu B
3aBUCHUMOCTH OT MPEABSIBIAEMBIX TPEOOBAHUI 110 BApUAHTAM.



KypcoBoli IpOEKT COCTOUT U3 CIEIYIOMNX ITAIIOB:

1. Pacder mapamMeTpoB 3JeMEHTa KOHCTPYKIIUH 0 KJIIACCHYECKUM METOIUKaM
(cipaBOYHOM TUTEpATYPE);

2. 3D MopenupoBaHUE DJIEMEHTAa KOHCTPYKIMH IO OINpeAesIEHHbIM
napaMeTpam;

3. IIpoYyHOCTHOM aHANIN3 AIEMEHTAa KOHCTPYKIMHA B COOTBETCTBUM C 3aJaHHBIM
PSKMMOM Harpy)XeHHss U TMOCIEAYIomas KOPPEKTUPOBKA KOHCTPYKIIUU IIO
MOJTyYEHHBIM JaHHBIM;

4. TlogroroBka Moxaenu uzfenuss kK 3D meyaTw 3jieMEHTa B COOTBETCBHH C
NIPaBHJIAMH TIOJITOTOBKH MOJIEIICH.

[losicuutenbHas 3amucka JOJDKHA COJEPKaTh ONMMCAHHWE OCHOBHBIX 3TaloB
npoekta (00bem 30-40 crpanun)) u rpaduyueckoe NPUIOKEHHE € padounMu
yepTekaMu KOHCTpyKuuu (2-3 nucra popmata A3).

5. llepeueHp wu3HaHWN, KOTOPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IIPU
OCBOEHUH JIUCLUUIUIMHBI (MOAYJIS).

i\i bubnuorpaduueckoe onucanue Mecro nocryna
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6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUUIUIUHBI (MOIYJIA).

Odurmansueiit caiit PYT (MUUT) (https://www.miit.ru/)




Hayuno-texandaeckas o6unbnuorexka PYT (MUUT) (http:/library.miit.ru)

O6pa3zoBarenbHas miatdopma «tOpaiit» (https://urait.ru/)

O6mue nHpopmalMoHHbIE, ClIpaBOUYHbIE U TOUCKOBbIE «KoHCynbTanT ILmrocy
(http://www.consultant.ru/),

«I"apant» (http://www.garant.ru/),

I'maBnas xuura (https://glavkniga.ru/)

DIIeKTPOHHO-0MOIMoTeuHas cucTeMa u3narenberpa (http://e.lanbook.com/)

DnekTpoHHO-0nbnoTeunas cucrema ibooks.ru (http://ibooks.ru/)

7. IlepeuyeHb JHUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOT0 OOECIICUYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 /I OCBOCHHMS TUCITUTIIIMHBI (MOTYJIs).

Microsoft Office (Word, Excel); KOMITAC-3D; Cura; Repetier-Host.

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM IS
OCYIIECTBJICHHS 00pa30BaTEIbLHOTO MPOoIecca MO TUCHUIITHHE (MOIYIIIO).

1. Pabouee MecTto mpenojaaBarelii C MEPCOHAIBHBIM KOMIIBIOTEPOM,
noaknou€HHbIM K ceTsiM INTERNET. IlporpammHoe oOecnieueHue uisi Co3qaHus
TEKCTOBBIX U Ipa)uUeCKUX JOKYMEHTOB, TPE3ECHTALIUN.

2. Croeuuanu3upoBaHHAas JIGKIMOHHAs  ayJAUTOpPUS C  MYyJbTUMEIua
aIrnapaTrypord U UHTEPAKTUBHOM JOCKOM.

3. Ins mpoBeAeHUsI TECTUPOBAHUS: KOMIIBIOTEPHBIN KJ1acc.

4. Cneuuanu3upoBaHHasl ayJIUTOPUS IJI BBIOJHEHUSI MPAKTUYECKUX PadoT,
OCHAIICHHAs] UCMBITATEIIbHBIMU CTEHAAaMHU, 00OpYyJOBaHHAs PaOOYMMHU CTOJIAMH,
AIIEKTPUYECKUMHU PO3ETKAMH, KOMIIBIOTEPOM, IPOEKTOPOM U 3KPAHOM, U JIOCTYIIOM
B UHTEPHET.

5. 3D npunteps! u 3D ckaHepsl.

9. ®opma MpOMEKYTOUYHOM aTTECTALINU:

3ayer B 5 cemectpe.
KypcoBoii mpoekT B 5 cemecTpe.

10. OnieHouHbIE MaTEpHUaIbI.

OueHouyHblE Marepualbl, IPUMEHSAEMbBIE MPHU MNPOBEIAECHUU IPOMEKYTOUYHON
aTTeCcTalllH, pa3padaThIBalOTCA B COOTBETCTBUU C JIOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:
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