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Mporpamma aucumnnuuHbl "OpraHnaaums n ncrnonb3osaHne kommepyecknx CFD naketos"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

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 aucumnnuuHbl "OpraHnaaums n ncrnonb3osaHne kommepyecknx CFD naketos"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

Mporpammy oucumnnuHel paspaboTan(a)(v) 3aseaytowmnii kadenpoi, o.H. (npodgeccop) 3apunos W.X. (kacenpa
MOLENUPOBAHNS 3KONOMMYECKMX CMCTEM, OTaeneHune akonorun), Shamil.Zaripov@kpfu.ru

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
MnK-2 CnocobeH n3BnekaTb akTyanbHy0 Hay4HO-TEXHUYECKYI0 MHADOPMaLNO U3

9NEKTPOHHbIX BUBNMOTEK, HAYyYHbIX CAATOB, pedepaTBHbIX XypHanoB 4ns
NPUMEHeHUs B Hay4HOW paboTte

MK-3 CnocobeH npenofasatb PU3MKO-MaTeMaTMYECKE OUCLUMNMHBI 1 UHGDOPMATMKY B
CpenHel WKone, CpeaHNX cneunanbHbiX y4ebHbIX 3aBeAeHNSX U 3aBeAEHUSX
IONONHUTENBHOrO 06pPa3oBaHUs ons fetel U B3POCHbIX C YHETOM
CoUManbHO-NCTOPUYECKINX, STUYECKMX, & TakXXe NPaBOBbIX HOPM

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

CTPYKTYPY 1 BO3MOXHOCTW coBpeMeHHbIx CFD nakeToB; omanyeckne u matemMatmyeckmne Mogenu n Metoabl
PELLEHNS, BKITIOYEHHbIE B MPOrpammy; Kpyr 3agad, pewaembix ¢ nomowbio CFD nakeTos,

JonxeH ymeTb:

yMeTb paboTatb B cpefie rpadoniyeckoro peaaktopa Ans co3faHns reOMeTpMU pacyeTHON 06nacT U CETOYHOro
pasbueHns; 3anaBartb rpaHUYHbLIE YCNOBUS; BbIbMpaTh 1 3aaBaTtb CBOMCTBA CPeAbl, B TOM Yucne Ons CMecen;
pabotatb ¢ thaitnamum, co3nasaembiMu CFD naketamm (MMNOPTUMPOBATL, SKCNOPTMPOBATL, PELAKTMPOBATD);
afanTmpoBaTtb CO30aHHOE CETOYHOE pa3bueHne; co3nasarb AONOMHUTENbHbIE (PYHKLUMW; NPEACTABNATL PACHETHBIE
pe3ynbTaThbl B r[padou4eCckoM BUAE U BbIHUCNATb MHTErpanbHble XapakTepUCTUKN; CO34aBaTb AONOMHUTENbHbIE
nporpammHbie mogynm kK CFD nakeTy; napameTpn3oBatb pewaemyio 3agauvy,

JonxeH snagertb:

Bnagetb HaBblkaMn peleHna CTaHOapTHbIX 3aday rmgpoaspoMexaHnkn cpencTteamm COBpeMEHHbIX KOMMep4YeCKunx
CFD naketoB, BkNnto4as BCe aTanbl: NPENPOLECCUHT, PEEeHWe, NOCTNPOLECCHHT;

JonxeH neMOHCTpMPOBaTh CNOCOBHOCTL Y FOTOBHOCTb:

pelwarb CTaHAapTHbIe 3a4a4M rMApPoaspPOMExXaHnK CPeacTBaMm COBPEMEHHBIX KoMMepyeckx CFD nakeTos,
BK/IlOYas BCE aTarbl: NPEnpOLECCHHT, PELEHNE, MOCTNPOLECCUHT

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOM BO

HaHnas gncuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.10B.10.01 OucumnaumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHoi obpasosartenbHoi nporpammel 01.03.03 "MexaHuka 1 matemaTnyeckoe mogenmposaHue (MexaHuka
1 MaTemMaTmyeckoe MOLENMPOBaHME)" 1 OTHOCUTCS K AMCLMUMAMHAM NO BbIGOpPY.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6bem gucumnanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 57 yaca(oB), B TOM 4nucne nekuun - 28 yaca(oB), npakTnyeckme 3aHsTus - 28 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas pabota - 15 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNVHBIL: 3a4eT B 8 cemecTpe.

4. CopepxaHue aMCUUNAUHBI (MOOYNS), CTPYKTYpPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkazaHuem oTBeAeHHOro Ha
HUX KO/IMYeCTBa aKaeMU4yecKnx 4acoB U BUOOB y4eBHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

am PAEKTPOHHBH
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. Tema 1. Tema 1. YucneHHole
MEeTOL4bl PeELlEHNs 3aaad
1. aspomexaHnkn. MeTon KOHEeYHbIX 8 8 0 0 0
06eMOB.
Tema 2. Tema 2. Tema 2. CAE -
5 [MpoekTMpoBaHKe. Wcnonb3oBaHne 8 5 0 0 0
'|CFD naketos. Opranusauma CFD
nakeToB. dTanbl paboThl.
Tema 3. Tema 3. Pabota B
3.|rpadomyeckom pepakTope 8 4 6 0 4
(NpenpoLueccuHr).
Tema 4. Tema 4. 3agaHme rpaHnyHbIX
4.lycnosuin. CeoiicTea cpefpl. d1an 8 4 4 0 2
pacyerta.
Tema 5. Tema 5. lNMocTnpoueccuHr.
5.[dononHutensHble yHkumnm UDS u 8 6 6 0 2
UDF.
Tema 6. Tema 6. TunuyHble 3aga4u
6. MEXaHWUKM XWOKOCTM U rasa. 8 4 8 0 0
Tema 7. Tema 7. ViHonenoyansHas
7. sanaua 8 0 4 0 7
Toro 28 28 0 15

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Tema 1. Tema 1. UncneHHble MeToAbl peLLeHUs 3afa4 aapomexaHuku. Meton KOHEeUYHbIX 06bEeMOB.

CucTema ypaBHEHWI OBUXEHMS X1AKocTW 1 rasa. O6obweHHoe ypaBHeHre nepeHoca. MeTon KOHeYHbIx 06 beMOB.
YpaBHeHve andpgysnn. YpaBHeHe KOHBEKTUBHOM Andpdpy3nmn. OnvcaHune cxem annpokcumaumn. Anropmutm Simple.
PelweHue cuctembl anrebpanyecknx ypaBHeHW ANs OMCKPETHbIX 3HAYEeHWA coyHKLMIA. HecTaumoHapHbie 3aaayu.
I"paHu4Hble yCnoBus.

Tema 2. Tema 2. Tema 2. CAE - npoektupoBaHue. Ucnonb3osaHue CFD naketos. OpraHusauunsa CFD nakeTtos.
Oranbl paboTbl.

CAE NPOEeKTUpoBaHMe: NpoekTnpoBaHne, MoaennpoBaHne N N3rotoesneHne. O1an MooennpoBaHuA. OpraHmsaLu/m CFD
nporpamm. HpenpoueCCMHr, pewartenb, NOCTNPOUECCUHT.

MeTombl NOCTPOEHWSI pacHeTHOW 06nacTi U POPMMPOBAHNS CETOYHOTO pas3bueHus.
CunTbiBaHVE rOTOBOV reoMeTpun ANs pacyeTHon 3aaaqn. PopmaTbl reoMeTpudeckmx doainos.

Tema 3. Tema 3. Pab6oTa B rpachmueckoM peaakrope (MpenpoLLeCCUHr).

Mpadpuuecknii pegaktop. Obuiee onucaHue. AneMeHTapHble 06 beKTHI IS CO30aHNS FeOMETPUN: Y3Nibl, MIMHUW, FPaHW,
o6bembl. Bynesbl onepaunu ¢ reomeTpryeckmMm obbekTamu. ['nobanbHas v nokanbHas CUCTEMbI KOOpAUHAT. SKCNopT
reoMeTpun B pac4eTHbI Moayb. [porpaMmupoBaHne B cpeae rpadouyeckoro penakropa. MNapameTtpusaums
cospgaBaeMoit reomeTpumn. CeToyHoe pasbueHne pacyeTHon obnactu. Tunbl OBYMEPHbIX M TPEXMEPHbBIX KOHEYHbIX
06bemoB. PerynsipHoe u HeperynsipHoe pasbueHne.

Tema 4. Tema 4. 3apaHue rpaHU4HbIX ycnoBui. CBoMcTBa cpenbl. dTan pacuyeTa.

Mpadouyeckunin pepaktop. Oblwee onucaHve. SnemeHTapHble 06BEKTLI ANS CO3AaHNs reoMeTpun: 3aaaHne rpaHnyHbIX
ycnosuii. TUNUYHbIE rPaHWYHbIE ycnoBus. OnpeaeneHne rpaHuyHbIxX npodounein. CeolicTea cpenbl. Boibop pasnmyHbix
mMogLenei rasoBor auHamukn. OcHoBHble Mogenu TypbyneHTHocT B CFD naketax. CBoiictBa cMecei razos. Beibop
hmsmnyeckoin Mmogenu. Beibop yncneHHbix cxem B cpene CFD naketa. Beibop TMnos pewareneir. CtaumoHapHbie u
HecTaunoHapHble 3aga4un. OnpegeneHne TO4HOCTK pacyeTa. BbiBog Ha 9KpaH HEBA30K M pacCHUTbIBAEMbIX (PYHKLNIA.
CoxpaHeHne pacyeTHbIX OaHHbIX.

Tema 5. Tema 5. MocTtnpoueccuHr. ononHutenbHble pyHkumumn UDS n UDF.

MocTnpoueccuHr. padmyeckoe npencrasneHne pacHeTHbix pe3ynbTatos. Cos3gaHne ONONHUTENbHbIX (OYHKLWIA.
Co3naHvie [ONONHUTENbHBIX TOYEK, IMHUIA U CeYEeHWi B pacyeTHol obnacTn. OnpeaeneHne nHTerpanbHbIX
xapaktepuctuk. AHumaums. Agantauns cetkn. Kputepun ons agantaumun. JlononHnTenbHble MOgyny nonb3oBartens
(UDF). PelweHune kpaeBbix 3agad ons gupdepeHumanbHbiX ypaBHEHU BTOPOro nopsaka.

Tema 6. Tema 6. TUNuuHbIe 3aga4YM MeXaHUKN XUOKOCTU U ra3sa.

CrpaHunua 4 13 10.
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BHelwHue TeyeHns. ObTekaHune Ten. Ob6TekaHne UMNMHOPA NOTOKOM BSI3KOWM HECXKMUMaeMol Xuakoctv. MoaenmposaHue
BHELWHero CXXnMaemoro TedeHuns. 2. MooenvmpoBaHve NepuoanMyeckoro Te4eHust U TennonepeHoca (MpuMep pelleHns
3a4aym pacyeTa pelleTku TennoobmeHHuka). 3. MoaenMpoBaHue MHOrogasHbIX Te4YeHuin. TedeHns rasa c
B3BElUEeHHbIMM YacTuuaMu. PacyeTt TeyeHuii co cBo6OOHbIMM rpaHuuami. 4. HectaunoHapHble 3agaqn. 5. Pacuet
TYpPOYNEeHTHOro Te4eHust

Tema 7. Tema 7. UnauBupyanbHas 3apava

Pacuyet TeyeHunst onisl 3aJaHHON reoMeTpvK, CBOWCTB CPeLbl Y rPaHNYHbIX YCIoBWi. DOpMUpPOBaHNE FeOMeTpum
pacueTHol obnacTu. 3anaHve CBOWCTB cpelbl 1 Bbibop MomLeny TedeHunsl. Boibop cxem anppokcuMaummn u napametpa
penakcaumu. Buayanusauns noneri paccyntaHHbIX gyHKUMiA. PacyeT uHTerpanbHbix xapaktepucTtuk. MNposeneHve
napameTpUYeCcKUX pacHeToB.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNOMHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasartens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CMPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaoIWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No 06pasoBaTefbHbIM NPorpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO o6pasoBaTtensHoro yupexaeHus "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEpPCUTET"

JTokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta

Canrt MOCBSILWEHHBIN METOAAM peuweHns 3anad BbIYNCNNTENBHON rmopora3ognHaMumnkun -
http://lorenabarba.com/blog/cfd-python-12-steps-to-navier-stokes/

CainT nocBsWeHHbIA NporpaMMam BblHUCAUTENbHOW rmaporasonmHamMmky - hitp://www.cfd-online.com/
Cant nocssweHHbIn nporpamme ANSYS FLUENT - http://www.ansys.com/

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB M0 AUCUUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4HOM aTTecTaunm.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneaytowas uHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTatam 06y4eHus Mo AUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAyNst)

OcBoeHMe aucumMnnnHbI (MOoYNs) npeanonaraeT U3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT bbiTb BOCTYMHA 0ByYaloWUMCSs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BUIE - YepPe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

am PAEKTPOHHBH
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Mporpamma aucumnnuuHbl "OpraHnaaums n ncrnonb3osaHne kommepyecknx CFD naketos"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Caint MOCBSILEHHbBIN METOAAM peuweHns 3anad BbIYUCNTNTENBHON rmopora3ognHaMumnkun -
http://lorenabarba.com/blog/cfd-python-12-steps-to-navier-stokes/

CaiT nocBslWeHHbIA METOLAM peleHns 3a8ay BblUCIUTENbHOW r’MAPOra3oanHaMuKu -
http://lorenabarba.com/blog/cfd-python-12-steps-to-navier-stokes/

CaliT nocesALWEHHbIN NporpamMMmam BbIYMCIUTENBHON rMaporasoanHammkm - hitp://www.cfd-online.com/
CanT nocsAlWEeHHbIR NporpaMMam BbIYUCIUTENBHON rMAporasoanHammkm - hitp://www.cfd-online.com/
Cant nocesweHHbIn nporpamme ANSYS FLUENT - http://www.ansys.com/
Cant nocssweHHbIn nporpamme ANSYS FLUENT - http://www.ansys.com/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHpaLmm

nekumu CTyneHTam HeobX04MMO MocewaTb NeKLMU, BECTU KOHCMEKT NEKLMIA BCNeq 3a N3NOXEHNEM
MaTtepuana npenonaBaTenem.

PekomeHpyeTcs npopabatbiBaTb KOHCMEKT B TEHEHWE LHS MOCNE NEKUMM 1 MPOCMaTPUBATh Er0 BHOBb
HakaHyHe crefylolWen nekumn.

B cnyyae obHapyxeHuns owmnboK unm BO3HNKHOBEHMS BOMPOCOB MO NPenbioylleMy matepuany
HeobxoouMo 06paTUTLCS K Npenogasatento.

npakTn4yeckmne Ins noarotoBku K NPakTn4eCKnM 3aHATUAM CTYOEHTY peKoOMeHOyeTCAa npeaBapuTesibHO

3aHATNA I'IpOpa6aTbIBaTb KaK NeKLNOHHbIN martepuan, Tak n Mmatepuan npenbloywmnx npakTnyeckmnx 3aHATUIA.
OcHoBoli ans NoAroToBKK CnyxumTt ,D,OépOCOBeCTHOG BbINONHEHNE AOMawHero 3agaHus. Ins
YCNeWwHOoro peuweHna 3anad ﬂepBOIZ 4acTu Kypca CTyaeHTaM pekoMeHOyeTcs BCMOMHUTb Matepuan,
OCBOEHHbIN B npenbloyuwmnx ceMectpax B paMkax 6a30BbiX MATEMATUYECKMX ONCLUMNH.

camocTtos- | CamocTosiTenbHas pabota CTyAeHTOB COCTOUT U3 IByX OCHOBHbIX YacTen - npopaboTka NeKLUMOHHOro
TenbHas mMaTepuana v BbiNONHEHUS JOMaWHVX 3a4aHnii. [ OCBOEHWNS TEOPETUYECKOro M NPaKTUYECKOro
pabota maTepuana, B Cry4ae, Koraa KOHCMeKTOB OKa3blBaeTCsl HELOCTATOYHbIM, Unu 4nsi 6onee AetanbHoi
npopaboTkn OTAENbHbLIX TEM PEKOMEHAYETCS MCMONb30BaTh NMUTEPAaTypy, yKasaHHyo B
COOTBETCTBYIOIWEM pasgene. Bce BosHvKalowWwme BONPOCH PEKOMEHAYETCS 3apaHee YeTko
CCPOPMyNMpPOBaTh U BNOCNEACTBUM 06CYANTb C MPenonaBaTenem.
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Mporpamma aucumnnuuHbl "OpraHnaaums n ncrnonb3osaHne kommepyecknx CFD naketos"; 01.03.03 "MexaHuka n matemaTnyeckoe

monenvposaHue".
Bup pabor MeToaouyeckme pekomeHoauum
3aver . Cuctema ypaBHEHWIA OBMXEHNS XNOKOCTA 1 rasa.

. Ob0bLeHHoe ypaBHEHNE NepeHoca.

. MeTon KOHeYHbIX 06bEMOB. YpaBHeHNE Andocdysnu.

. MeToq KOHEeYHbIX 06HEMOB. YpaBHEHNE KOHBEKTUBHOW ANGY3NU.

. OnucaHre cxem annpokcmmauuu.

. Anroputm Simple.

. PelieHne cuctembl anrebpanyeckux ypaBHeHUA 01 IUCKPETHBIX 3HAYEHNUI OYHKLMIA.
. HectaunoHapHble 3anauw.

. [paHnyHble ycnosus.

10. OcHoBHble Mogenu TypbyneHTHocT B CFD naketax.

11. CAE - npoekTupoBaHue: NpoekTMpoBaHne, MOGENNPOBAHNE N N3rOTOBEHUE.

12. O1an mogennposaHus. OpraHusaumsa CFD nporpamm. [NpenpoueccuHr, pewartens,
NOCTMPOLECCUHT.

13. Mpacpuyeckunii pepaktop. Oblwee onucaHme.

14. 9nemeHTapHble 06BEKTHI 419 CO30aHUS FTEOMETPUN: Y3Mbl, TMHWM, FPaHn, 06 bEeMbI.
15. ByneBbl onepaunm ¢ reoMeTpuyecknummn obbekTamm.

16. FnobanbHas 1 nokanbHas CUCTEMbl KOOPAMHAT.

17. OKCNoOpT reoMeTpmmn B paCHETHbIA MOLYIb.

18. NporpamMmmnpoBaHune B cpene rpacdomyeckoro pegakropa.

19. NapameTpursauns co3naBaeMon reomeTpun.

20. CeTo4HOE pasbueHne pacyeTHoin obnacTu.

21. Tunbl oBYMEPHBIX U TPEXMEPHBIX KOHEYHbIX 06 bEMOB. PerynsipHoe 1 HeperynsipHoe pa3bueHue.
22. 3apaHune rpaHnyHbIX yCnoBui. TUMNMYHbIE FPaHNYHbIE YCNOBUS.

23. OnpegeneHue rpaHnyHbIX Npodonnen.

24. CeoiicTBa cpeabl. Boibop pa3nuyHbix Mofneneli ra3oBoi AUHAMUKN.

25. CeoiicTBa cMeceii ra3os. Boibop gousnyeckoit moaenu.

26. Bbibop umcneHHbix cxeM B cpene CFD nakerta.

27. Bolbop TMNOB pelatenei.

28. NocTtnpoueccuHr. I'paduyeckoe npeactasneHne pacHeTHbIX pe3ynbTaTos.

29. CozpaHue foMNoNHUTENbHBIX QOYHKLNIA.

30. Co3naHune AonoNMHUTENbHBIX TOYEK, TMHUIA U CEYEHWI B pacHeTHOR obnacTu.

31. OnpeneneHune MHTerpanbHbIX XapakTepUCTUK.

32. AHnmauns.

33. Apantauus cetkun. Kputepun ona agantaumu.

34. DononHutenbHble Mogynu nonob3osatenst (UDF).

OCOoONOOPWN —

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLI.I,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

CrpaHnua 7 13 10.
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Mporpamma aucumnnuuHbl "OpraHnaaums n ncrnonb3osaHne kommepyecknx CFD naketos"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.03

"MexaHuka n MaTeMaTnyeckoe MogenMposaHmne” n Npogono NoaroToskm "MexaHuka n MaTemMaTn4eckoe
mMoJenvpoBsaHue".
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Mporpamma aucumnnuuHbl "OpraHnaaums n ncrnonb3osaHne kommepyecknx CFD naketos"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.10.01 OpraHu3saums n ncroib30BaHNe KOMMEPHECKUX
CFD naketos

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: 2020

OcHoBHas nuTeparypa:

1.MexaHuka XuakocTtu 1 rasa (rugpasnuka): YuebHuk / A. L. Mvprugos. - M.: HALL UHOPA-M, 2014. - 704 c. - (Bbiclee
obpaszosaHue: bakanaspuar). ISBN 978-5-16-009473-1 - Pexum goctyna: http://znanium.com/catalog/product/443613
2. YncneHHble MeToapl. JI0CTOBEPHOE U TOYHOE YACTEHHOE pelleHne auddoepeHL.u anrebp.ypaBHeHWi B
CAE-cnctemax CAIP: Yu.noc. / Manuyes B.B., Nnaskosa B.B., Kyabmuna M.A. - M.: HAL UIH®PA-M, 2016. - 152 c.-
(BO:Bakanasp.) ISBN 978-5-16-010366-2 - Pexum goctyna: http://znanium.com/catalog/product/423817

3. AspoavHamumka v TensioMaccoobMeH razoancnepcHbIX NoTokos: YyebHoe nocobue / Wunsies M.WU., - 2-e nsg., nenp. u
non. - M.:®opym, HALL MIH®PA-M, 2015. - 288 c. - (Beicwee obpasosaHue: bakanaspwart) ISBN 978-5-91134-976-9 -
Pexwum goctyna: http://znanium.com/catalog/product/486371

JononHuTtenbHas nuteparypa:

1. SolidWorks 2007/2008. KoMnbloTepHOE MOAENNPOBaHNE B UHXEHepPHOoI npakTuke: MNpaktuieckoe nocobue /
Ansimosckuin A.A., CobaukuH A.A., OonHuos E.B. - CM6:6XB-MeTepbypr, 2008. - 1038 c. ISBN 978-5-94157-994-5 -
Pexum poctyna: http://znanium.com/catalog/product/350267

2. MopennpoBaHme BO34yLWHbIX MOTOKOB B MOMELLEHNSX MeTpononuTeHa Ha nnatgopme SolidWorks [HTepHeT-XypHan
'HaykosegneHue', Boin. 1, 2014, cTp. -] - Pexum goctyna: http://znanium.com/catalog/product/476043
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Mporpamma aucumnnuuHbl "OpraHnaaums n ncrnonb3osaHne kommepyecknx CFD naketos"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.10.01 OpraHu3saums n ncroib30BaHNe KOMMEPHECKUX
CFD naketos

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 obpasosatenbHo nporpamme: 2020

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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