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Mporpamma ancumnnvHbl "PeweHve 3a8a4y TennoMacconepeHoca CoBpeMeHHbIMM NporpamMmmHbiMy cpeacteamun”; 13.04.01
TennosHepreTuka v TENNOTEXHUKA; CTapLMii Nnpenonasatens, 6/c Camurynnud A. L.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma ancumnnvHbl "PeweHve 3a8a4y TennoMacconepeHoca CoBpeMeHHbIMM NporpamMmmHbiMy cpeacteamun”; 13.04.01
TennosHepreTuka v TENNOTEXHUKA; CTapLMii Nnpenonasatens, 6/c Camurynnud A. L.

Mporpammy omvcuunnnHebl paspabotan(a)(n) ctapwmii npenogasatens, 6/c Camurynnud A L. (Kadenpa
BbICOKO3HEPreTn4yeckmx NpoLeccos 1 arperatos, OtaeneHne MHPOPMaLMOHHBIX TEXHONOTMIA U SHEPTreTUHECKUX CUCTEM),
ADSamigullin@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
MNnK-4 CnocobeH ocyLwecTBNATb Hay4HOE PYKOBOLCTBO B COOTBETCTBYLOWE 06nacTy
3HaHWN

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:

JlonxeH 3HaTb:

- METOLbI MOCTPOEHMS MOAENEN (PUBNYECKUX TEMTOIHEPTETUYECKNX MPOLECCOB;

- OCHOBHbIE Y/CNEHHbIE METOAbI PEWEHNS KpaeBblx 3a4ay;

- KNlaccMrKaumio ypaBHEHU MaTeMaTUYeCckom onsnkmn, 0COBEHHOCTI UX PELIEHNS;

- MeTOAbl MOCTPOEHNS MoLenelt Anst 3aaay Ha COBCTBEHHbIE 3HAYEHNS 1 UX YUCTIEHHbIE peannaaunu.
JlonxeH ymeThb:

- CTPOUTbL MaTemMaTnyeckrne Moaeny 4ns pasnuyHbix 06 beKTOB HA OCHOBE MEXaHWYECKMX, TeNNodn3n4eckKunx
pursnyeckux nogxomax;

- oueHmBaTb 0OCTOBEPHOCTb mMogaenen, Bbl6|/|paTb Hauny4dwmne noaoxonbl K MOOENNPOBAHNIO, YMETb KnaccmcpmumposaTb
mMooenn n HaxoaunTb crnocobbl Ux COBepLleHCTBOBaHUA,

- NTPUMEHATb MaTteMaTn4yeckmne MetTodbl K NCcnenoBaHMO NOCTPOEHHbIX MoLenen n NONy4eHUoO HYXXHbIX pe3ynbTaToB.,

- 3C*)C*)eKTVIBHO ncnonb3oBaTb COBPEMEHHbIE VIHC*)OpMaLI,VIOHHbIe N KOMMYHUKaUMNOHHbIE TeXHONornnm onsa
mMogennpoBaHus.

JonxeH Bnanetb:

- METOOaMU BeKTOpHOI7I anre6pb|, Teopun matpul, peweHns 0DbIYHbIX CUCTEM andpgoepeHuUmnanbHbIX ypaBHeHVII7I,
andpgoepeHuUnanbHbIX ypaBHean7| B YAaCTHbIX MPON3BOOHbIX N MHTErPaibHbIX ypaBHeHI/II7I, Pa3HOCHbIMMA,
NPOEKUNOHHbIMU, BapaunNOHHbIMA N NTEPAUNOHHBIMX METO0aMU;

- CTaHOaPTHLIMU YUCTIEHHBIMU METOAAMU, METOLAMM ANMPOKCUMALMW 1 UHTEPNONALUN, METOAAMMW MOCTPOEHNS,
ONTMMU3aLMUN 1 OTNAAKM anropuTMOB 1 MPOrpamMm B cpeaax nporpamMMmMpoBaHuns;

- METOLaMy MOLENNPOBaHUS C UCMONb30BaHMEM CTaHAAPTHbIX MNAaKETOB NPO-rPaMM LN SNEKTPOANHAMUKU, MEXAHUKM
N LpYrvX NPUIoXeHNiA;

- METOLaMV KOMNbOTEPHOI 06paboTky 1 NpeacTaBneHNs UHEhopMaLnK.
JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!
- MPUMEHSITb MOJTyYeHHblE HaBbLIKM B NMPU3BOACTBE.

2. MecTO AMCUMNNUHDBI B CTPYKTYpe OCHOBHOW NpodheccroHanbHon o6pa3oBaTesibHON NPorpamMbl BbiCLLETO
obpasoBaHus

LaHHas y4ebHas oucumnnmHa BkntodeHa B pasgen "b1.B.0B.05.01 OucumnnnHel (Mogynum)" 0CHOBHOW
npodgoeccroHanbHon obpasosartenbHo nporpammbl 13.04.01 "TennosaHepretTuka n TeNNoTexHUKa (SHeproMeHe 4XMeHT)"
N OTHOCKTCS K OMCUMMNSIMHAM Mo Bblbopy.

OcBanBaeTcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLIMINHBI COCTaBASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTa - 36 4aca(oB), B TOM YMC/e Nekuun - 8 4aca(oB), MpakTudeckme 3aHaTus - 18 yaca(os),
nabopatopHbie paboTbl - 10 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 72 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 9K3aMeH B 3 CEMECTpE.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Buabl n yacsbl
KOHTaKTHOW paborThbl,
Paspenbl AuCUMNINHLI / X TPYAOEMKOCTb CamocTosiTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelllaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. NpumeHeHne CAD cuctem B
1.|3apavyax TrennomacconepeHoca. 3 2 6 3 24
MakeT nporpamm Star CCM+.
Tema 2.
Tutorial_STAR-CCM_TennonepeHoc.
2 Tutorial_STARCCM_Tennosomy 3 3 6 3 24
N3Ny4YeHuto.
Tema 3.
3.|Tutorial STAR-CCM_MHOrokoMnoHeHTHbIA 3 6 4 24
MoTOK.
Ttoro 8 18 10 72

4.2 CopepxaHve OUCLUMIUHDI
Tema 1. NpumMeHeHne CAD cuctem B 3apavax TennomacconepeHoca. lNaket nporpamm Star CCM-+.

MpumeHeHne CAD cucteM npu pelleHnn 3agady TenomacconepeHoca. 3a4em ato HyxxHo. ObnacTu npumeHeHnst CAD
cuctem. Buabl CAD cucteM. MporpammHble obecnedenust. Maket nporpamm Star CCM+ . BeeneHne. BoamoxHoctn
nporpammbl. Tunbl pewaembix 3a8ad. TexHudeckme TpeboaHusi. STAR-View+. MNocTpoeHne CeTo4HbIX Moaenei
(MESHING).

Tewma 2. Tutorial_STAR-CCM_TennonepeHoc. Tutorial_ STARCCM_tennoBomy uanyy4yeHuio.

MIMnopTupoBHME ceTku 1 npuceBanBaHne UMeHn pacyety. ['eHepauus cetkn. OnpeneneHne gnanyecknx Mogenen.
3afaHue CBOWCTB MaTepranos. 3afaHne HavanbHbIX U FPaHUYHbIX yCnoBui. Pacyet. Buayanusaums pewexuns n
coctaeneHus otyeta. Mogens - Tennosoe nsnydeHne ceporo tena. Mogens - TennonpoBo4HOCTbL TBEPAONA (hasbl,
XUAKoi dhasbl 1 razoobpasHoit dasbl.

Tema 3. Tutorial_STAR-CCM_MHOroKkoOMnoHeHTHbI! NOTOK.

VIMnopTnpoBHWE ceTku 1 npuceaviBaHne uMeHn pacyety. 'eHepauns ceTkn. OnpegeneHve pmusnyeckux mogenen.
3agaHue CBOWCTB MaTepuanos. 3afaHue HadvanbHbIX U rpaHnYHbIX ycnosuid. MNponseeneHve pacyeta. Busyannsauus
pelweHnsa 3agadn n coctaeneHns otyeta. Moaens - Segregated Fluid Temperature. Mogens - Multi-Component Gas.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4arolyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyaowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - Nnporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarucTpatypbl (YyTBepXaeH
npukasom MuHucTepcTea obpasoBaHus 1 Hayku Poccuiickoin depepaumm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0b6pasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICLIMX Y4eBHbIX 3aBeaeHUA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBeneHNs TEKYLWEro KOHTPO/S yCNeBaeMocTu 1
NMPOMEXYTOYHOW aTTecTaunm obyyarowwumxcs geaepansHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pa3oBaTenbHOr0
yupexneHus Bbiciuero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblii yHMBEpCUTET".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O chopMmpoBaHnmM poHAa OLEHOYHbIX CPeacTB Ans
npoBeAeHNs TeKyLLel, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaummn obyyvatrowmxcst jpeaepanbHOro rocyaapcTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepansHblii

yHuBepcutet"".
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MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHBIX pecypcax oenepansHoro
rocynapcTBEHHOro aBTOHOMHOIO 06pa30BaTENbHOIO YYPEXAEHUS BbICWIEro NPOthecCMoHansHoro 06pasosaHus

"KasaHckun (Mpusonxckuin) doegepanbHbii yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K MCMOb30BaHMIO B
y4ebHOM npoLecce U yaaneHns anekTPoHHbIX 06pa3oBaTebHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goeniepasnbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTebHOMO yYpeXxaeHns Bbiclwero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydaromxcs

B (penepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHN Beiclwero obpasoBaHus "KasaHckuii
(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM YYPEXLEHNN BbICWEr0 NPOPECCUOHANBHOMO

0bpasosaHus "KasaHckuit (Mpreonxcknit) dpepepansHblli yHuBepcnuTeT™.

6. POHA, OLLEHOUHbIX cpencTts no gucuvniinHe (MOAyHlO)

6.1 MepeyeHb KOMMNETEHLUI C YKa3zaHUEM 3TanoB UX popMupoBaHusi B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POpPM KOHTPONSI X OCBOEHUSI

dopmMa KoHTpons OueHunBaeMblie
dran KOMNETEHLLMM Tembl (pa3nenbl) AUCLUUMIIUHDBI
CemecTp 3
TeKyLLMIi KOHTPO/1b
1 MucbMeHHas paboTta MK-4 1. NpumeHeHne CAD cuctem B 3aadax TeniomacconepeHoca.
Maket nporpamm Star CCM+.
. 2. Tutorial_STAR-CCM_TennonepeHoc.
2 |YCTHBIZt onpoc NnK-4 Tutorial_STARCCM_1ennoBoMynany4yeHuto.
MpoBepka
3 [npakTnyeckux MK-4 3. Tutorial STAR-CCM_MHOIroKOMMNOHEHTHbI MOTOK.
HaBblKOB
9k3ameH MnK-4

6.2 OnucaHue nokasarenen U KpUTEpPUEB OLLEHMBaHUSI KOMMETEHLIMIA Ha pasnnMyHbIX 3Tanax ux coopmmposaHus,
onucaHue LLKan oLeHMBaHUs

Kputepum
in’_lc;pMzﬂ OLeHUBaHUs! 3ran
OHTPO OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 3

TekyLLUA KOHTPONb

KOHKPETHbIX 3a0aHu.

cnocobHocTy
NMPUMEHSITb 3HaHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a0aHui.

NPUMEHSTb 3HaHUS 1
YMEHUA K BbINOJIHEHUIO
KOHKPETHbIX 3a0aHu.

YMEHUA K BbIMOJTHEHNIO
KOHKPETHbIX 3a8aHui.

lMncbmeHHas  |[paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3afaHus BbINONAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MNpoaeMoHcTpMpoBaH [3anaHui. MpucytcTaytoT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. Hey0OBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynuTenbHble MNpooeMOHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMPOBaH  |ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb mMarepvanom. HepocTaToyHble
NPVUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHATbL 3HAHNA U
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cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTypy U
3HaKOM C
JOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYecKume
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-MPOorpaMMHOro
martepuana, ycnewHo
BbINONHWNA
npenycMOoTpeHHble
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEHA0BaHHYO
nporpammorn
OMCLMMAVHBI, nokasarn
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMoCTOSITEIbHOMY
MOMONTHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesiTeNbHOCTH.

y4ebHO-NporpaMMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
LVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3amaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.

MNpoBepka MpogemoHcTpuposaH |[pooemoHcTpuposaH  |[pogemMoHcTpuposaH  |[poaeMoHCTpupoBaH

NPakTNYeCKMX [BbICOKMI YPOBEHb XOpPOLLWI YPOBEHb yLOBNETBOPUTENbHLIA  [HEYLOBNETBOPUTENbHBIN| 3

HaBbIKOB OCBOEHMS HaBbIKOB, OCBOEHMS HABbIKOB, YpOBEHb OCBOEHMS YPOBEHb OCBOEHMS
[OCTaTO4HbI ANs [OCTaTo4HbIV ANng HaBbIKOB, OCTATOYHbIA |HABBIKOB,
YCMEeWHOro pelweHns peweHus 6onbluei IONS peleHns HeLOoCTaTO4HbIN ANng
3agad yacTv 3agad oTOenbHbIX 3agad pelweHns 3anay
npodpeccuoHanbHom npogoeccnoHasnbHom npodeccuoHanbHom npogoeccroHanbHom
[esTeNnbHOCTL. [eaTenbHOCTN. LessTeNbHOCTY. [esTenbHOCTH.

Ok3ameH O6yuatowwuniics Obyyatowmiicst O6yuatolwuniics Obyuatowmiicst
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpamMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKYM B BbINOHEHNN
npenyCMOTPEHHbIX
nporpamMmon 3anaHui u
He cnocobeH
npPoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUM
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWU 3HaHUN, YMEHUN,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0CBOeHuUsi 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 3

TekyLLU KOHTPONb
1. MnucbmeHHas paborta

Tema 1

1. MeTo4 HauMeHbLIMX KBaOpaToB.
2. Meton MOMEHTOB.
3. MeTton 0606LeHHbIX B3BELIEHHbIX HEBA3OK.
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4. HenonHbit Mmeton ["anepkuHa.

5. MeToapl peleHns uHTerpanbHbiX ypaBHEHUIA.

6. MHorowaroBble NpsiMble 1 SBHbIE N HESBHbIE METOAbI MHTErPUPOBaHUS 3a4ad
Kowmn.

7. MeTtopq, doyHKUMiA ["prHa NS anUMATUYECKNX 3a4ad.

8. MeTon dpyHkuumin MpuHa ansg napabonunyeckux 3agau.

9. Metoa doyHKuUMiA ["prHA AN BOMHOBbIX YPaBHEHWIA.

10. Metopg PyHre-KytTa .

2. YCTHbIN onpoc

Tema 2

. Tutorial_STAR-CCM Cton6 ny3bipbkoB Xubwvku

. Tutorial_STAR-CCM [lnaeneHne n 3atBepaeBaHune

. Tutorial_STAR-CCM YuebHunku no TennoBomMy KOMGOpTy

. Tutorial_ STAR-CCM MHOroKOMMNOHEHTHbI NOTOK

. Tutorial_STAR-CCM 3apaya MmogoenmpoBaHns NoToka, HacbIWeHHOro Yyactmuamm
. Tutorial_STAR-CCM no MHOrogasHbIM TE4EHUSM

. Tutorial_STAR-CCM monennpoBaHuio ropeHms

. Tutorial_STAR-CCM conHeu4HbIn KOonnekTop

. Tutorial_STAR-CCM Tennosomy na3ny4yeHuto

10. Tutorial_STAR-CCM TennonepeHoc

3. NMpoBepka NpakTMYeCKNX HaBbIKOB

Tema 3

. IMnopTtupoBaHne cetkn n 3afaHne UMeHn 3agadu.

. MpeobpasoBaHne B IBYMEPHYIO CETKY.

. OCcHOBHblE MOOenV Ang 3agayv TennonepeHoca

. 3apaHve napameTpoB pelarens u KpUTeprues OCTAHOBKM.

. CospaHune oT4eTOB, MOHUTOPOB U PUCYHKOB.

. CkansipHas cueHa pacnpegeneHus TeMnepaTtypHoro nons Ha nnactuHe

. BekTopHas cueHa KOHBEKLMOHHOMO MNOTOKA OKOMO HarpeBaeMor NnacTuHbl.

. [lobaBneHune nmHWiA Toka

. 3ajaHne napameTpoB pelwarens.

10. AHanu3 pesynbTaToB C MCMONb30BAHMEM BU3yann3aLum n PUCYHKOB MOHUTOPOB.
9K3ameH

Bonpochbl k ak3ameny:

1. lMoHsATNE MOaEeNn, MaTeMaTnyeckoe ModenMpoBaHme, TUnbl Mogenew

2. MeToabl UHTErPUPOBAHUS 0BBIKHOBEHHBIX ANGIDEPEHLMANBHBIX YPABHEHNIA.

3. CnekTpanbHbii MeTon U MeTon uHTerpana dypbe Ons MOAENNPOBaHNS PUNYECKMX
npoLeccos.

4. Metopn PyHre-KyTtTa 4-ro nopsaka.

5. Mogenun anekTpoanHaMM4ecKoro ypoBHS A8 3NEKTPOMArHUTHBIX SBIEHWIA.

6. MeTon npeobpasosaHus flannaca (onepaTtopHblli METOA) ANS MOLENNPOBAHUS
don3n4eckmnx npoLLeccos.

7. MNpencrasneHne nonen B MaTeMaTM4eCcKnx MoLENsxX aneKkTpoanHaMM4eCcKoro
YPOBHS.

8. MogenupoBsaHus cpef 1 rpaHuy, obnacteli B aNeKTPOLMHAMUYECKMX MOLENSIX.
9. MeTop 4acTu4HbLIX ObnacTel B aNeKTPOLMHAMMKE.

10.MeTon nHTerpana Ooamens ons MOAeNUPOBaHNS BO3AENCTBMSA HA NMUHENHYIO
cucTeMy.

11.MpubnuxeHHble MOLENN B 3NEKTPOANHAMUKE, UX CPABHUTENbHBIE XapakTePUCTUKM.
12.MeTOoabl MOLENMPOBaHUS PACNPOCTPAHEHNS NMMYNbLCOB B NIMHWSAX Nepesayn n
cpenax.

13.MeToabl MOLENMPOBaHUS B SNEKTPOHUKE, YPaBHEHUS OBUXEHNS.

14.MeTobl MHTErPMPOBaHMS 0OLIKHOBEHHBIX AMchdepeHLManbHbIX YPaBHEHWIA.
15.MeTton PyHre-KyTTta 4-ro nopsaka.

16.MognenuposaHune cToxacTnyeckmx NpoLeccos.

17.MogpenuposaHne Ha OCHOBE UHTErpanbHbIX yPaBHEHUI.

18.MeTon diinepa u Wtepmepa uHTErpupoBaHUst 06bIKHOBEHHBIX AUMGEPEHLMANBHBIX
ypaBHeHWA.

19.MeToa KOHEYHbIX 9NEMEHTOB AN MOAENNPOBAHNS rPaHNYHbIX 3a4au.
20.MognenvnpoBaHus cpeg v rpaHvy 0bnacteli B 9N1eKTPOAUHAMUYECKMX MOLENSIX.

O©oo~NoOOOThWN =

O©CoOoO~NOOTPhWN =
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21.MeToA rpaHuYHbIX 3NEMEHTOB 415 MOAENNPOBAHNS.

22.MeTop npeobpazosaHuns Jlannaca (onepatopHbli MeToa) AN MOAENMPOBAHNSA
npoLeccos.

23.MeToA KOHEeYHbIX pa3HOCTEN B NPOCTPAHCTBEHHOW U NPOCTPAHCTBEHHOBPEMEHHOM
obnacrtsix.

24 MeTop Sitnepa u LUtepmepa nHTErpMpoBaHns 06bIKHOBEHHbIX AMddbepeHLManbHbIX
ypaBHeHWA.

6.4 MeTtoauyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUI, HAaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMNETEHLUIA

B K®Y pelictByeT 6annbHo-peiTUHroBas cucteMa oLeHKN 3HaHuiA obyyatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma KoHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ilns ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "y0oBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annoB
CemecTp 3

TekyLLUA KOHTPONb

MucbmeHHas  |OByyarowmecs noayyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
paboTa BOMPOCOB Mn peleHmnio 3aaa4. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 1 20
npenoaasatento. OUeHNBalOTCSA BNafeHe MaTepranom rno reme paborhl,
aHanuTM4Yeckme cnocobHOCTW, BafeHne MeToaamu, yMEHUS 1 HaBbIKU,
HeobXxoauMble A48 BbINOMHEHWS! 3aAaHUIA.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS Ha NpakTU4eckmx 3aHsTuax. Obyyatowmecs
BbICTYNaloT C Aoknanamu, COOBWEHNSAMN, AOMONHEHMSIMU, YHacTBYIOT B 2 15
LNCKYCCWU, OTBEYAIOT Ha BOMpockl npenogaeatenst. OLeHNBaEeTCS YPOBEHb
JOMallHel NoAroTOBKM MO TemMe, CroCOBHOCTb CUCTEMHO U JIOTMYHO U3naratb
MaTtepuvan, aHanm3npoeaTtb, POPMyNMpPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

MpoBepka MpakTuyeckne HaBbIKM NMPOBEPSIOTCS MYTEM BbINONHEHWS 06yYaoWUMUCS
NPakTUYECKMX |NPaKTUYECKMX 3a4aHNIA B YCNOBUSIX, NMONHOCTLIO UM YaCTUYHO NPUBAMXEHHbIX K 3 15
HaBblKOB YCNOBMAM NPOGIECCMOHANBHON AeaTenbHoCTW. [poBepseTcs 3HaHue

TEopeTMYeckoro maTepuana, HeobxoaMMoe 4Js NPaBMSIbHOrO COBEPLIEHNS
HEeobX0aUMbIX LECTBUIA, yMEHWNE BbICTPOUTL NOCNEN0BaTENbHOCT AENCTBINM,
npakTnyeckoe BnafeHne npuémamm n MetTogamm peweHns NnpogeccnoHanbHbIX
3apau.

dk3ameH 9K3aMeH HaLeneH Ha KOMMIEKCHYI0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM MU NUCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHuns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTEMHOE
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUS Npu
aHannae nNpobnemMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHunii.

7. MNepeyeHb OCHOBHOW U [ONONHUTENLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW At OCBOEHUS UCLUMNINHBI
(monyns)

7.1 OcHoBHas nuTeparypa:

1. MatemaTn4yeckoe MoOenMpoBaHMe CMCTEM U MPOLLECCOB [ANeKTPOoHHEIN pecypc] / H. B. Nonybesa. - Mockea: J1aHb',
2016. - 191 c.: B 3BC 'Mlanb'. http://e.lanbook.com/books/element.php?pl1_id=76825

2. OCHOBbI KOMMBIOTEPHOIO MOAENNPOBAHNS HAHOCUCTEM [DNekTPoHHbIN pecypc] / .M. Ubparumos, H0.d. Hazapos [u
ap.]. - Mockea: JlaHb, 2010. - 376 c. http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=156.

3. KanutknH H.H. YncneHHble MeToAbl [SNekTpoHHBIA pecypc] : YuebHoe nocobue. - 2, ncnpasneHHoe.. - CM6 :
WNapatenbcTBo 'BEXB-Metepbypr', 2015. - 587 c. - ISBN 9785977525756. - Pexum goctyna:
http://znanium.com/go.php?id=944508.
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7.2. [lononHuTenbHas nuTepartypa:

4. TpowwHa I".B. PeweHne 3a8ay BbIYMCAUTENBHOW MAaTeMaTKM C UCMONb30BAHMEM S3blKa MPOrpaMMMpoBaHus nakeTa
MathCad/TpowwHal".B. - HoBocunb.: HI'TY, 2009. - 86 c.: ISBN 978-5-7782-1283-1 - Pexum gocTtyna:
http://znanium.com/catalog/product/546391.

5. Bnank A.B. SnekTpoTennosbie pacyeTbl YCTAHOBOK 3/1EKTPOHArpeBa Ha COHOBE YHMBEPCANbHbIX KACKaOHbIX CXEM
3amelleHns / A.N. Nukun, A.N. Anudpepos, A.B. Bnaxk. - Hosocmbupcek: HI'TY, 2013. - 302 c.: 60x90 1/16. -
(MoHnorpadoumn HI'TY). (n) ISBN 978-5-7782-2304-2, 3000 ak3. - Pexxum goctyna:
http://znanium.com/catalog/product/490045.

6. Tennormapasnmyeckue Mmonenn o6opyLoBaHUS ANEKTPUYECKUX CTaHLMI [DNeKTPOHHbIN pecypc] : y4ebHoe nocobue. ?
OnekTpoH. aaH. ? Mocksa : PuamatnuT, 2013. ? 448 c. ? Pexxum pgoctyna: https://e.lanbook.com/book/597083.

7. Domapos N.B. YctaHoBkmM cneunansHoro anektpoHarpesa/domaposll.B., MenewkoA.A. - Hosocnb.: HI'TY, 2012. - 76
c.: ISBN 978-5-7782-2189-5 - Pexxum goctyna: http://znanium.com/bookread2.php?book=546476.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOAYIIs)

eLIBRARY.RU - HAYYHASA SNTEKTPOHHASA BUBJTMOTEKA - https://elibrary.ru/defaultx.asp
OBbC "KoHcynbTaHT cTyneHTa" - https://biblioclub.ru

9BC "YHuBepcutetckas bubnunoteka oHnaiin" - http://www.studentlibrary.ru
OneKkTpoHHO-bubnnoTeyHas cuctema znanium.com - http://znanium.com
OnekTpoHHO-61bnMnoTeyHas cuctema Mapnatenbctea JlaHb - https://e.lanbook.com

9. MeTognueckue ykasaHusl oisi 06yyaloLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHaauumn

nekuunn B x04e NeKUMOHHbIX 3aHATUIA BECTU KOHCMEKTUPOBaHME y4ebHOro Matepuana npenonaBaeMbim
npenogasatenem. ObpalaTtb BHUMaHWE Ha KaTeropuu, hOPMynMpoBKY, pacKkpbiBatowme
cogepxXaHue Tex Unn NHbIX SBfeH U NPOLIeCCOoB, Hay4Hble BbiBOAbI M NpakTU4eckune
pekomeHpauun. B koHLe ceMecTpa y CTyAeHTa [OMXKeH ObiTb KOHCNEKT NEKLUIA HA BCE
NPONLEHHbIE TEMbI.

npakTnyeckmne Bo BpeMs npakTnyecknx 3aHATUN 6y,EI,yT pelweHbl 3agaynm no teme I'IpOI7|}J,€HHbIX nekuwui. Bo Bpems

3aHATNA napbl NpPakTnyeckmnx 3aHATUI MWUHNMYM OOWH CTYOEHT Ha OOHO 3aHATue 6yp,eT BbIBOONTCA K OOCKe
ons pa36opa pelweHns 3anadn. Takxe ons 0ONONHWUTENbHOro NOHATUS TEMbI 6y,EI,YT BblOaBaTbCA
3anayqyn ong peweHns Ha ooMm. Ins cTumynaumm CTyaeHToB npu peweHnn 3agad 6y,EI,YT
BbICTABNSATbCS AOMONHUTENbHbIE Hannbl.

nabopatopHble | JlabopaTopHble paboTbl MPOBOAUTCS B CELMANN3MPOBaHHbBIX ayAUTOPUSX, Fae HaxoasTcs

paboThi nabopaTtopHble YCTAaHOBKMW. B nepBoli NONOBUHE Napbl CTYAEHTbI MOCNE U3YHEHNUS METOLMYECKOrO
nocobus no NpoBeAeHnio NabopatopHbIX PaboT NPON3BOOAT SKCNEPUMEHTHI HA YCTaHOBKaX U
COCTaBNSAOT NPOTOKON n3MepeHuid. [lanee cTyaeHTbl OOPMASIOT OTHET NPOBEAEHMS
nabopatopHoii paboTbl B COCTAB KOTOPOro BXOAMT: TEOPETUYEecKas 4acTb, SKCNepuMeHTanbHas
4acTb, pac4yeTHasa 4aCTb 1 BbiBOL. Nocne BbinonHeHUS OaHHbIX OenCcTBUN CTydeHT 3aluuaer
JaHHyto paborTy.

camocTosiTenbHas | HaunHas noaroToBky K 3aHATWIO, HE06X0OMMO, NPeXae BCero, ykasaTb CTyeHTaM CTPaHuULbl B
paboTta KOHCMEeKTe nekuuii, pasnenbl y4ebHUKOB 1 y4ebHbIX Nocobuii, 4Tobbl OHM nony4nnn obiee
npencTaBfeHne 0 MecTe 1 3Ha4eHNM TEMbI B U3y4aeMoM Kypce. 3aTeM cnenyeT peKoMeHooBaThb
1M nopaboTaTb C 4ONONHUTENbHON NNTEepaTypPoii, caenatb 3anncy No PeKoMeHa0BaHHbIM

NCTOYHUKAM.

nuceMeHHast | CyTb NUCbMEHHOI paboTbl COCTOMUT B TOM, 4YTO, CTYEHT LOMKEH HA 3a4aHHY0 TEMATUKY B

pabota MVCbMEHHOW (DOPME N3NOXUTb KPaTKOe COAEPXaHUe MaTeprana AaHHblii NnpenonaBsaTenem Bo
BPEMS NNEKLIMOHHBIX 3aHsTMiA. PaboTta nonxHa 6biTb KOHCTPYKTMBHA, IOrMYHA 1 OXBATWUTb BCHO
TEMaTVKy BblOAHHbLIM NMPENOLABATENEM CTYAEHTY HA MMCbMEHHYIO paboTy.

yCTHbIn onpoc | CTyneHT DOMKEH NoAroToBUTCS Ha 3a4aHHbI NpenofasatenemM BOMpPoC Unn Temy, 3aTeM OTBETUTL
B yCTHOI cpopme. OLieHKa AaHHOMO TEKYLWEro KOHTPoMs ByaeT OLEHUBATLCS HA CKOMbKO CTYAEHT
OTBETUS MOMHBbIM Ha AaHHbIA BONPOC UK TeMy. YCTHbIV ONPOC NpenogasaTenb MOXET NPOBECTH
Ha NtoOOM 13 NEKUMOHHBIX 3aHATUIA C LieMo onpeLeneHunst CTerneHn 0CBOEHMS! CTYLEHTOM
NPONLOEHHON TEMBI.
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Bupg, pa60T MeTtoauuyeckue peKoMeHaauun
npoeepka I'IpOBepKa NPakTn4eCKnxX HaBblKOB OCYLLECTBIAETCA BO BpeMsA NPaKTUHEeCKnXx 3aHATUI.
NpPakTn4ecKmnx I'Ipeno,uaBaTenb BO BpeMA 3aHATUA BbloaeT 3a4aHne B Bae noCTpoeHns Moaenn B nporpaMmmMHoO
HaBbIKOB nakete Star CCM+. OueHka npaBnnbHOCTN 3a4a4u 6y,u,eT npon3BoONTCA MO NPaBUIbHOCTU

NOCTPOEHNA 0H6BbEMHOI CETKM U aieKBaTHOCTH pe3ynbtatoB peLIJeHHOI\/'I mogoenn.

9K3aMeH Mocne nocnenHux nekuuin B3sTb y Npenoasatensi nepeyeHb BOMPOCOB K 9K3aMeHy 1
MoAroToBUTCS Hadnexauwum obpasom. Ecnv B nepeyHe Bonpocos ByayT BONPOCHI, KOTOPbIE HE
n3yyanu, To Hy>XHo obpatutcs kK npernogasatento 3apaHee. Ecnu B nepeyHe Bonpocos bynyT He
MOHSITHbIE BOMPOCHI, TO MOMNPOCUTb NMPenoaasaTens pa3bsCHUTL AaHHbIE BONPOCHI BO BPEMS]
KOHCYNbTaLmm

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MoOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

OcBoeHune aucumnnmnHbl "PeweHre 3anay TennomMaccornepeHoca CoBpeMeHHbIMY NPOrpaMMHbIMU cpencTBamMmn”
npeanonaraeT UCMoNb30BaHWe CNeayiowero NporpaMmMHoro obecneyeHmnst  MHPOPMaLMOHHO-CMNPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecneyveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-meToamyeckas nutepatypa 4ns LaHHOW OUCLMMANHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
" BubnnoPoccwrka", BocTyn K KOTopoli npefoctaeneH obyyatowmmes. B 96C " bubnuoPoccuka " npenctasneHsl
KONNEKLMW aKkTyanbHOW Hay4YHORM 1 yuebHOM nuTepaTtypbl MO ryMaHuTapHbIM HaykaMm, Bkiovatowme B cebst nybnvkauum
BEOYLIMX POCCUACKMX N30ATENbCTB 'YMaHUTAPHON NNTepatypbl, U30aHNS HA aHIMNACKOM S3blke BEOYLMX aMepPUKaHCKMX
1 eBPONENCKUX 3[ATENbCTB, a TakXe PefKkue U ManoTMpaxHble N34aHMS POCCUACKMX PErMOHaNbHbIX By30B. 9B5C
"BubnnoPoccuka" obecneymsaeT WMPOKUIA 3aKOHHbIN OOCTYN K HE0BX0OMMbIM st 06pa3oBaTeNbHOro npouecca
W3LaHUSM C UCMONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCEM TpeboBaHMsAM cheaepanbHbIX
rocynapcTBeHHbIX 0bpasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-meToamyeckas nutepatypa ons AaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
"ZNANIUM.COM", pocTyn k KoTopoi npenoctaeneH obyyatowmmes. SBC "ZNANIUM.COM" comepxut nponsseneHns
KPYMHEeWWnX POCCUACKMNX Y4EHBIX, PYKOBOAUTENEN rocynapCTBEHHbIX OPraHoBs, npenoaasaTenei Beylmx By30B CTpaHbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMcToB B pasnuyHbix cgpepax busHeca. ®oHa 61bnmoteku cpopMUpPOBaH C y4eTOM
BCEX U3MEHEHUI 0bpa3oBaTenbHbix CTAHAAPTOB W BK/OYAET y4ebHMKY, yuebHble nocobus, yuebHo-MeToANYECKME
KOMMNeKChbl, MOHOrpadoun, astTopedeparsl, AuccepTauunm, SHUMKIoNenMmn, CoBapu U CrpaBoYHNKN,
3aKoHOAaTeNbHO-HOPMAaTMBHbIE AOKYMEHThI, CrieunanbHble Nnepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM doenepanbHbiX
rocynapcTBeHHbIx obpa3oBaTenbHbix CTaHAAPTOB Bbiclero obpasosarus (PrOC BO) HOBOro NokoneHus.

YyebHo-MeToMYECKan nuTepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUN B SNEKTPOHHO-6MBNMOTEUHOI cucTeme
N3patenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyatowmmes. I6C N3patenscTea "MaHb" BkNoYaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoywmx n3natenscTs y4eOHOM nntepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU NEPUOLNYECKUX U3OaHWUI NO €CTECTBEHHbIM, TEXHNYECKMM 1 F'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneurBaeT NOCTYN K HAYYHOR, y4eOHOM NTepaTtype 1 Hay4HbIM NEPUOLNYECKM U3NAHUSM MO
MaKCUManbHOMY KONMYECTBY NMPOUILHBLIX HANpaBneHunii ¢ COBNIOAEHNEM BCEX aBTOPCKMX 1 CMEXHbIX MPaB.

YyebHo-MeToan4eckas nutepatypa s JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBIMOTEYHOI cucTeme
"KoHcynbTaHT cTyaeHTa", BOCTyn K KOTOPOi npefnocTasneH obyyatowmmesi. MHoronpodunbHbIi 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBsieTCs aNeKTPOHHOM 6ubnmoTteyHol cuctemoli (96C), npenocTaBnsitoweid 4oCTyn
yepes ceTb VIHTEpHeT Kk y4uebHo nntepatype 1 ONONHUTENIbHBIM MaTepuanam, NpMobpeTeHHbIM Ha OCHOBAHUM NPSMbIX
[LOroBOPOB ¢ npasoobnanatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeieparibHbIX FOCYAaPCTBEHHbIX
obpa3zoBatefbHbIX CTaHLaPTOB BbiClero 06pa3oBaHns K KOMMNEKTOBAHNIO BUBNNOTEK, B TOM YUCNE SNEKTPOHHBIX, B
yacTn OOPMUPOBAHNS CHOHLOB OCHOBHOW 1 [OMONHUTENBHOW NUTEPATYpbI.

11. OnncaHue matepuanbHO-TeXHUYecKon 6a3bl, HEO6XOANMMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moaynto)

OcBoeHve aucuunnnHbl "PeweHve 3ana4 TennomMacconepeHoca CoBpeMeHHbIMU MPOrpaMMHbIMU cpeacTeamm”
npennonaraeT NCNoNb30BaHWe CNenyowero MatepranbHO-TEXHNYECKOrO 0becneyeHns:
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuo 13.04.01
"TennoaHepreTvka n TeNI0TEXHNKA" 1 MarncTepCcKor NporpamMme SHeProMeHeIXMEHT .
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