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Mporpamma gucumnnunHel "Teoprsa 1 NpakTuka MHOroNPOLLECCOPHbIX BbIYUCAEHUA B MexaHmKe Xuakocty 1 rasa”; 01.03.03 "MexaHuka n
maremaTnyeckoe MogenmpoBaHue".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnunHel "Teoprsa 1 NpakTuka MHOroNPOLLECCOPHbIX BbIYUCAEHUA B MexaHmKe Xuakocty 1 rasa”; 01.03.03 "MexaHuka n
maremaTnyeckoe MogenmpoBaHue".

Mporpammy oucuunnmHel paspabotan(a)(v): ooueHT, K.H. Hypues A.H. (Kadgpenpa aspornapomMexaHuku, OToeNneHme
mexaHukn), Artem.Nuriev@kpfu.ru ; KannHuH EsreHnii Viropeeud

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-5 CnocobeH MaTeMaTM4eckn KOPPEKTHO CTaBUTb ECTECTBEHHOHAYYHbIE 3a4a4n
MaTemMaTukn 1 MexaHukm

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHblE TEeHOEHLNW Pa3BUTUS COBPEMEHHbIX MHPOPMALMOHHbIX TEXHONOrniA;

COBPEMEHHble Cnocobbl MPUMEHEHNS KOMMbIOTEPHBIX TEXHOMOMUI B HAYYHbIX UCCNIEA0BAHNSAX U UX POJb B PA3BUTUN
obuiecTBa, B BblpaboTke Hay4HOro MMPOBO33PEHNS;

OCHOBHbIE HaMNPaBNEHUS Hay4YHbIX NCCNELOBAHUIA, OCHOBHbLIE METOAbI NCCNELOBAHUS;
JonxeH ymeTb:

ncnonb3oBaTb COBPEMEHHble KOMMNbIOTEPHbIE TEXHONOrnn, cpenctea TeNekKoOMMyHUKALMOHHOIo AocTtyna K
NCTOYHNKAM Haqu0|71 I/IHCpOpMaLI,I/II/I;

MCNOMb30BaTb rOTOBbIE NPUKIALHbIE MPOrPaMMHbIE KOMMNEKCHI B CBOEN NpeaMeTHOM obnactu;

caMocTosiTeNlbHO nony4atb, obpabaTbiBaTb U aHANM3UPOBATb Hay4HYO MHAPOPMaLIMIO, UCMOMb3Ysl COBPEMEHHbIe
MeToabl;

JlonxeH Bnanetb:

MeTo4aMUn NoNyYyeHus, NpencTaBneHns u o0bpaboTkn NHgopMaLmu;

HaBblkaMy peanuaauuny MHGPOPMAaLUMOHHbBIX TEXHONOMUIA B B CBOEH NpeaMeTHol obnacTtu;

HaBblkaMn CaMOCTOATENIbHOIO MPOEKTUPOBAHUS 1 NPOBEAEHNS OPUTMHATNIBHOMO UCCNEN0BaHMS;

JlonxxeH 0eMOHCTPpPOBaTh CMOCOBHOCTL Y FTOTOBHOCTb:

NCNoNb30BaTb COBPEMEHHbIE NPOrPaMMHbIE KOMMIEKChHI MPY PELEHUN 3a4a4 MMAPOMEXaHNKN N TEOPUN YNPYrocTu

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.[B.09.01 OucumnnunHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoi obpasoBatenscHoi nporpamMmbl 01.03.03 "MexaHuka 1 mateMatudeckoe Momenmposarme (MexaHuka
W MaTEMaTMYECKOE MOAENMPOBAHNE)" U OTHOCUTCS K OMCUMNANHAM MO BbIBOpY.

OcBavBaeTcs Ha 4 Kypce B 7 CEMECTPE.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTta - 53 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTMyeckne 3aHsTus - 34 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 19 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHDIL: 3a4eT B 7 CEMECTpE.

4. CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITEeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)
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Mporpamma gucumnnunHel "Teoprsa 1 NpakTuka MHOroNPOLLECCOPHbIX BbIYUCAEHUA B MexaHmKe Xuakocty 1 rasa”; 01.03.03 "MexaHuka n
maremaTnyeckoe MogenmpoBaHue".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

UX TPYOO0EMKOCTb (B Yacax) cToNi-

N Paspensl aucuMnAnHbI / Ce- |Nekuuu,fekuum| MpakTu- Mpaktu-yla6opa-fa6opa- T€Nb-
monayns MECTP| Bcero | B an. |uyeckme |yeckue |TopHbie|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |copme| Bcero |cpopme| 60Ta

Tewma 1. Teopusa n npaktuka
1 [MHOrOMpOLIECCOPHbIX BLIMNCNEHNI B MEXaHMke| - 4 0

" [necbopMmpyemoro TBepaoro Tena 2 0 0 0 3

Tema 2. UncneHHble MeTOAbl peweHns 3anay

2. |aspomexaHuku. MeTon KOHeYHbIX 06EMOB 7 2 0 4 0 0 0 3
Tewma 3. CAE npoekTnpoBaHue.
Wcnonb3osaHne CFD naketos. OpraHusaums

s CFD naketoB. 91anbl paboTbl. 7 2 0 4 0 0 0 3
Tema 4. 3apaHve rpaHUYHbIX YCIIOBUIA.

4. |CBovicTBa cpefbl. ITan pacyerta. 7 2 0 8 0 0 0 4
Tema 5. MNocTtnpoueccuHr. Pacyet

5. [HTerpanbHbIX XxapakTepucTu, rpagouyeckas | 4 0 8 0 0 0 4

" [BM3yannsaumnsa pacyeTHbIX OaHHbIX.

4.2 Conep

DKaHUe AUCHMNNUHLL (MOAYNS)
T@wsel""a]'é ﬁﬂﬁ%@%ﬁ?ﬁl@é‘%ﬂﬁi‘aﬁ'ﬂ%eccopuux BblynCneHMi| B MEXahnKesned)opMmpyeMoro THepapro fena

radadAOKOCTN 11 T VI AR PN R PRy (S
vICGTU VI PUIID IUUPVIVI VI II'JCII\I VII\VI IVII'lUI UIIHUI.I,UUL;U PTHTDIA DPIHRvIiv/TCH FVINT HCDJUPIVIVI'J‘Y CVIUTU TD P,LI.UI U Tg/ia b
VICT%»M@I obpasoBaTenbHOM npoLiecce. TexHuneckne npennqg:bmlzm ngﬂsjeHmMA pasBugus Mpenyetd, ere 19
pcopeHHoCcTU. VicTopryeckas cripaBka 0 TEOpUM U IPakTYKU MHOrONpoLLeCqOPHbIX BblYMCIEHW) B TMOPYMEXAHMKE 1
MexaHvike LehopMUpyeMoro TBEPLOro Tena.

Tema 2. YncneHHble MeToObl peLleHUs 3aa4 adpoMexaHuku. Meton KOHeuHbIX 06bEMOB

CucTema ypaBHEHWI OBUXEHMUS XNAKOCTW 1 rasa. O6obweHHoe ypaBHeHre nepeHoca. MeTon KOHeUHbIX 06 beMOB.
YpaBHeHve andpgysmn. Meton KoHeYHbIX 06beMOB. YpaBHEHNE KOHBEKTUBHOW Anddddy3uun. OnmcaHne cxem
annpokcumaumu. Anroputmbl SIMPLE 1 PISO. PeweHue cuctembl anrebpanyeckux ypaBHEHWR Ansi LUCKPETHbIX
3HaYEeHN PYHKLMNA.

Tema 3. CAE npoektupoBaHue. Ucnonb3osaHue CFD naketoB. OpraHu3auusa CFD naketoB. 9tanbl paboThbl.

CAE - npoekTupoBaHue: NpoekTnpoBaHme, MOLENMPOBaHNE 1 N3roToBneHne. dtan mogenuposanns. OpraHunadauns CFD
nporpamm. MpenpoueccuHr, pewaresb, NOCTNPOLECCHHT. PefakTopbl CETOK. dneMeHTapHble 06beKTbl 4151 CO34aHus!
reoMeTpuu: y3nbl, TMHAK, rpaHn, obbembl. Bynesbl onepaunmn ¢ reomeTpuyecknmM obbekTamu. ['nobanbHas v nokanbHas
CUCTEMbI KOOpAMNHAT.

Tema 4. 3apaHue rpaHUUYHbIX ycnosuin. CBoMcTBa cpenbl. 3Tan pacyera.

3agaHue rpaHnyHbIX yCnosuii. TunuyHble rpaHnyHble ycnosms. OnpegeneHune rpaHnyHbiX npodounenn. CeoicTea cpeapl.
Bbi6op pasnnyHbIx MOLenel ra3oso gmHamMukn. CBocTBa cMecein rasos. Beibop dousnyeckoin mogenu. Beibop
yucneHHbIx cxem B cpeae CFD naketa. Belbop TvnoB pewarteneit. PacnpeneneHHble BbIYNCIEHNS B MAKeTax
OpenFOAM, ANSYS Fluent.@lMoctnpoueccuHr. 'padmnyeckoe npeactaBieHme pacyeTHbIX Pe3yNbTaToB.

Tewma 5. I'Iocmpou.eccvu-lr. Pacuer MHTerpanbHbIX XapakTepucTuk, rpacomyeckas Busyanusaums pac4yeTHbIX
AaHHbIX.

CoapaHue [ononHuTeNnbHbIX goyHKUMiA. CosnaHne OOMNONHUTENbHBIX TOYEK, MMHUIA U CEYEHWIA B pacyeTHO obnactu.
Pa6ota c ParaView. Busyanusauuns noneit (naBneHune, CKOpoCTb, TeMMepaTypa, cmeweHus u np.) Noctpoexve
n30-nosepxHocTel. OnpeneneHne NHTErpanbHbIX XapakTepucTmk. AHuMauns. Agantaums cetku. Kputepum ans
apgantaumun. JononHutenbHble Mogynu nons3osatens (UDF).

Tema 6. TUnNUuHbIE 3a8a4YM MeXaHUKN XUOKOCTU U rasa.

BHewHwve TeyeHnsi. O6Tekanne Ten. ObTekaHne LMnMHApa NOTOKOM BS3KOW HECKUMaEMO Xuakoctu. MonennposaHue
BHELLHEro CXmmaeMoro Te4yeHns. MogennposaHne Nnepnuoan4yeckoro Te4eHns u TennonepeHoca (mpumep peweHns
3apayv pacyeTa peweTku TennoobMeHHuka). MooennpoBaHme MHOrOhasHbIX TeUEHUI. TedeHns rasa ¢ B3BELIEHHbIMY
yactuuamu. PacyeT TedeHmii co cBoBOLHbIMU rpaHuLamm. HectaumoHapHble 3anadu. Pacyet TypbyneHTHOro Te4eHus
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Mporpamma gucumnnunHel "Teoprsa 1 NpakTuka MHOroNPOLLECCOPHbIX BbIYUCAEHUA B MexaHmKe Xuakocty 1 rasa”; 01.03.03 "MexaHuka n
maremaTnyeckoe MogenmpoBaHue".

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCLUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNbHOM paboTbl 0ByYatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusl, HanpaeneHHble Ha 3akpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUNIUHE.
OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTerTa, nporpaMmmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 rona Ne245)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa
LokymeHtauna OpenFOAM - https://www.openfoam.com/documentation/overview
DokymeHTtaunsa ParaView - https://www.paraview.org/documentation/

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvmniinHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MaTepPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaunm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNAHUPYEMBIM PedynbTatam 06y4eHUs Mo LUCLUMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CcpencTs, BKOYas TpeéoBava, npegbsasndgemMble K OEeNCTBUAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyEMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbBIX CPEACTB MO ANCUMMINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLNINHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHoM nuTepatypbi.
Nutepatypa MoxeT BbiTb AOCTYyMNHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (NM1bo B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum BuneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust Hay4yHol 6ubnnoTekoil.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHLMOHHO M3 Nt0BOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcuTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30aHUA BBNNOTEYHBbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 sk3emnnspa) Kaxnoro u3 n3gaHuin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnnsapa AONONHUTENbHON
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO OUCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOR nMTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensimu 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KOY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

OpenFOAM pykoBoncTso nonb3oBatens - https://www.openfoam.com/documentation/user-guide/
WHTepHeT-nopTan cMctem aBToMatmaaunm MHXeEHEpPHbIX pacyeTos - http://www.cadfem-cis.ru/
PykoBoncTeo nonb3osartens ParaView - https://www.paraview.org/documentation/

OnekTpoHHas bubnunoteka - www.elibrary.ru

OnekTpoHHas bubnuoteka - http://mech.math.msu.su

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekunn B xoOe neKuMoHHbIX 3aHSATUIA BECTU KOHCMNeKTnposaHune y'-|e6Horo martepuana. O6an.laTb BHMMaHNe
Ha KaTteropum, oOpMynnMpOBKIN, packpbliBatowWwye cogepXxaHue Tex Unu NHbIX SABNIEHUI 1 npoueccos,
Hay4Hble BblBOAbl U NpaKTnyeckne pekoMmeHgalunu, NONOXNTENbHbIA ONbIT B 0paTOpPCKOM UCKYyCCTBE.
XenatenbHo ocTaBUTb B pa6o'-w|x KOHCneKTax nongd, Ha KoTopbiX Aenatb NOMeTKn n3
peKOMeH,EI,OBaHHOI7I nntepartypbl, gononHAWne Mmatepuan HpOCHYLUaHHOVI nekunun, a Takxe
nogyepkusaroume OCO6y}O BAXHOCTb T€X U NHbIX TEOPETUYECKNX NonoXeHun. 3apaBarb
npenonaBsaTtento yTO4YHSAWME BOMPOChI C LUeNblo YACHEeHNA TeopeTU4eckmnx MONOXEHWA, paspeleHns
CMOpPHDbIX CMTyaLLVIVI.

npakTnyeckmne | B xoie npakTMyeckmnx 3aHATUIA BECTU KOHCMEKTUPOBaHME NpakTnieckoro matepuana. Obpawartb

3aHsATUA BHMMaHWEe Ha NPUeMbl, METObl, aHaNu3, Nony4YaeMblx pesynbTatos. XenatenbHo 0CTaBUTb NONs B
KOHCMEKTax No nNpakTUYecKMxX 3aHATUSIM, Ha KOTOPbIX AenaTbh HEOOX0AMMblE NMOMETKM, LOMOMHSAOWME
MaTtepuan NPakTUYeCcKoro 3aHATs. 3aaaBatb NPENOLABATENIO YTOUHSAIOLME BONPOCH! C LIENbLO
YACHEHWS NPAKTUYECKNX HABBLIKOB, Pa3peLleHNs CNOPHbIX CUTYaLUIA.

camocTosl- | B xone camocTtosTenbHol paboTbl M3y4nMTb OCHOBHYIO NTEPaTypPy, 03HAKOMUTLCS C OOMONHUTENBbHOM

TenbHasl nMTepaTtypoii, HoBbIMM MybnMKauusMy B MEPUOLNYECKMX N3AHNSX: XypHanax, raseTtax v 1.4. Mpu

paboTa 9TOM y4ecTb pekoMeHaauuy npenogaeatens n TpebosaHus yuebHow nporpammel. opabaTbiBath
CBOW KOHCMEKT NeKUMn, fenas B HeM COOTBETCTBYIOLWME 3anncuy U3 UTepaTypbl, PEKOMEeHA0BaHHOM
npenogaeatenem v NpeaycMoTpeHHo y4ebHol nporpammoit. MpogymaTb npuMepsl C Lebio
obecrneyeHunst TECHOW CBS3U M3y4aeMol TEOPUU C peanbHON Xn3Hbto. CBOEBPEMEHHOE U
Ka4yeCTBEHHOE BbINONIHEHVE CAMOCTOSITENbHOM paboThl HasnpyeTcs Ha cobNoAEeHUN HACTOSIWUX
peKkoMeHaaLuuii 1 U3y4eHn PpeKoOMeHA0BaHHOM nutepatypbl. CTyLeHT MOXET LOMOMHUTL CMMCOK
MCMONb30BaHHON NUTEPAaTYPbl COBPEMEHHBIMU UCTOYHUKAMM, HE NPEeACTaBNEHHBIMU B CMIMCKE
PEeKOMEHA0BAHHOM NMTEpaTypbl, U B fanbHEWeM UCMNoNb30BaTh COBCTBEHHbIE NOATOTOBEHHbIE
yyebHble Matepuanbl NPy HanMcaHun KyPCoBbIX U AUMMNIOMHbIX pabor.

3ayer Mpu noaroToBke K 3a4eTy peKkoOMeHOyeTCs NOBTOPUTb NPOAAEHHBI TEOPETUHECKUI U MPaKTUYECKUIA
MmaTtepuan no koHcrnekTam. MNpoaymaTtb NPUMePbI € Lenblo 06ecneyeHmnst TECHOM CBS3U N3y4YaeMol
TEOPUN C peanbHON XN3HbIO U NPOPeCCUOHaNbHLIMU KOMAETEHUMSIMU. [Tpy HEOBXOAMMOCTM
obpalatbcs 3a METOLMYECKON MOMOLbIO K Npenogaeatento. CTyneHT MOXET Npu NMOAroTOBKE K
9K3aMeHy 1CMnonb30BaThb LOMONHUTL CMNCOK UCMNOJIb30BAHHON NUTEpaTypbl COBPEMEHHbLIMU
NCTOYHVKaMW, He NpencTaBneHHbIMU B CMIMCKE PEKOMEHO0BAaHHON nuTepatypsl.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAynN0), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALIMOHHBLIX TEXHOMOI WA, MCMONb3YEMbIX NMPY OCYLeCTBNEHN 06pasoBaTebHOro npoLecca no

AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTenbHOro
npowecca no pucuunanHe (Moayko)

MatepuranbHo-TexHu4eckoe obecnedeHme obpasoBaTtenbHOMO NpoLecca no AnucumMnanHe (Moaynto) BknoyaeT B cebst
cnegytowme KOMNOHEHTbI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B aNEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
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MynbTumeguitHasa ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,ﬂ,06HbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTer|be|x TEXHONOrnn ang nepenayv MHgopmaummn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI o6yqa|ou4eroc:9| C npenogaesarenem, B TOM Hucne BeéI/IHapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI A5 npoeeneHnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6yqu|/|;|, npoeeneHns ceMmHapoB, BbICTyNIeHNA C Aoknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 4Jis OPraHnu3aLummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM Unn nnUOM Cc orpaHM4eHHbIMMN BO3MOXKHOCTAMN
300p0BbSA hOpPM I'IpOMe)KYTO‘-IHOM arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIBHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yem Ha 90 MUHYT;

- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- MPOAOMXMNTENBHOCTU BBICTYNNEHNS 0Oy4atoLWerocs Npu 3awmute KypcoBoii paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBmm ¢ TpeboBaHnamm @rOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.03.03

"MexaHuKa n matemaTmyeckoe moaennposaHue” n npodunio Noarotoskn "MexaHvka n matemaTmyeckoe
mogenvposaHue".
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BbIYUC/IEHWI B MEXaHWKE XUOKOCTU U rasa

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotoeku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka u MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. NomaHckuid, N.B. MexaHuka XugkocTtu 1 rasa : ydebHoe nocobue / .B. JomaHckuin, B.A. Hekpacos. -
CankT-MNeTepbypr : MNaHb, 2018. - 140 c. - ISBN 978-5-8114-3158-8. - TekCT : aNeKTPOHHbINA // JaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https://e.lanbook.com/book/110915

2. MaBnosckuid, B.A. BoluncnutenbHas rugpoanHammka. Teopetunyieckue ocHoBebl : yiebHoe nocobve / B.A. MNaBnosckuii,
[.B. HukyweHko. - CaHkT-lMetepbypr : JlaHb, 2018. - 368 c. - ISBN 978-5-8114-2924-0. - TekCT : 9NeKTPOHHBbI // JlaHb :
9NeKTPoHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/103064

3. AmocoB, A.A. BoluncnntenbHble MeToabl : yiebHoe nocobue / A.A. Amocos, KO.A. LybuHckuin, H.B. KonyeHoga. - 4-e
u3n., ctep. - CaHkr-MNeTtepbypr : NaHb, 2014. - 672 ¢. - ISBN 978-5-8114-1623-3. - TeKkCT : 9NeKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/42190

JononHuTtenbHas nuteparypa:

1.Bbaxeanos, H.C. YicneHHble MeToabl B 3agadax U ynpaxHeHusix : ydebHoe nocobue / H.C. Baxsanos, A.B. JlanuH, E.B.
YnxoHKOB ; non penakumein B.A. CagoBHuyero. - 4-e nag. (an.). - Mocksa : Jlabopatopust 3HaHuiA, 2015. - 243 c. - ISBN
978-5-9963-2980-9.- TekCT: aNeKTPOHHbIA// DNeKTPOHHO-6nbnmoTeuHas cuctema 'JaHb': [caiit]. - URL:
https://e.lanbook.com/book/70743

2.Cekaesa J1. P. .OnemeHThl NHeiHoM anrebpbl. BektopHas anrebpa : [Metoguyeckoe nocobue] / J1. P. Cekaesa, O. H.
TioneHesa ; KasaH. roc. yH-T .- KasaHb : N3a-8o KasaH. roc. yH-T1a, 2008 . - 52 ¢. URL:
https://kpfu.ru//staff_files/F883618102/Sekaeva_L.R.__Tjuleneva_O.N._Elementy_linejnoj_algebry._Vektornaya_algebra.pdf

3. Bo3aeBa B. A. basosble 1 NprkiaaHbie NHPOPMaLIMOHHbIE TexHonorun: YuebHuk / MBosnesa B. A. - M.: 1
DOOPYM, HNL UHDPA-M, 2015. - 384 c. - (Bbicwee obpasosaHue) ISBN 978-5-8199-0572-2 - URL:
http://znanium.com/catalog/product/504788

4.Cayenrkos O. A. MapannenbHoe NporpamMMMpoBaHne 05 CUCTEM C OOLWel NaMsaTbIO C UCMONb30BaHNEM TEXHONOTU
OpenMP: NabopaTtopHbiit npakTnkym: y4eb.-meTtod. nocobue / O.A. CaveHkos, [1.B. bepexHoii, N.C. banagpeHauesa. -
KasaHb: KasaH. yH-T, 2016. - 26 ¢. URL: https://shelly.kpfu.ru/e-ksu/docs/F972771451/Metodichka_2.6.pdf
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenne nogrotoeku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka u MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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