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1. llesu u 3212494 AU CIUILIHHBI

L{enpro TUCUUIIIIMHEI SBISIETCS TEOPETUUECKAS [TOAITOTOBKA CTYAEHTOB 110 KypCy
"AsponrHaMuKka' v BeIpa0OTKa y HUX MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IJIs
CaMOCTOATENIHOTO U3yYEHHUsI CIIELIMAIBHON JTUTEPATYPhI, IPOBEACHUS UCCIIEI0BATENbCKON
paboThI U BBIIOJIHEHMS POEKTHBIX a3POJJMHAMUYECKUX pacueToB. B 3a1aun Kypca BXOAUT
U3JI0’)KEHUE HKCIIEPUMEHTATBHOM a3pOIMHAMUKH, PA3JIMYHBIX MaTEMaTUYECKUX MOJeNen
OMKCHIBAIOIIMX ABUKEHHUE KUJIKOCTH WM ra3a, OCHOBHBIX METOJIOB pacyueTa
a’POIMHAMHUYECKUX XapaKTEPUCTHK.

Kparkoe cogepkaHue TUCHMIITIMHBI

1. OcHOBHBIE CBOMCTBA KUIAKOCTEN U ra3oB 2. CHiIbl B )KUAKOCTIX U ra3ax 3. OCHOBHBIE
ypaBHeHUs TuapoarnHaMuku 4. M3sutponuyeckue TeueHus 5. Ckauku yrioTHeHus ©.
Oo6Ttekanue riockux ten 7. O0rekanue ten Bpamienus 8. Kunemaruka >kujikocTtu 9.
Mertons! pemieHus 3a1a4 adpoauHaMuku 10. Kputepuu KHHEMaTHYECKOTO U CUIIOBOTO
nono6us 11. Hecranmonapueie Teuenus 12. [Torpanudnsiil ciion

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HAET: OCHOBHBIE MTOHATHS a3POJUHAMUKH, 3aKOHBI
dbopMupOBaHUs AIPOTUHAMUYECKUX CHIT U
MOMEHTOB, JICUCTBYIOIIMX Ha JIETATEIbHbBIN anmapar
YMeeT: IpUMeHsTh (OpMYIIbl BEKTOPHOTO aHAJIH3a B
KMHEMATUYECKUX U TMHAMUYECKUX YPABHEHUSX IS
ONPEACIICHUS CUJI U MOMEHTOB, JIEMCTBYIOIIUX Ha
JIeTaTeNbHBIN anmnapar

lMmeeT MpakTUYECKUI ONBIT: TPUMEHEHUS Pa3/IelIOB
A3pPOJIMHAMUKHM B 3a/1a4ax yIpaBICHUS IBUKEHUEM
JIETaTeNIbHOTO armnapara

OIIK-7 CriocobeH Ha OCHOBE CUCTEMHOTO ITOAX0Aa
aHAJIM3UPOBATh PadOTy CUCTEM YIPaBICHUS
JIeTaTrCJIbHBIMHA annapaTaMH pa3JII/I'~IHOFO
Ha3HAYeHUs, Kak 00bEKTOB OPHEHTAIINH,
cTaOMIIN3aluy, HAaBUTAIIUH, YTIPABICHHS
JBIDKEHUEM, a TAK)KE CO3/1aBaTh MAaTEMAaTHIECKHE
MOJIEJTH, TIO3BOJISIOIIUE MPOTHO3UPOBATH
TEHICHIIMIO UX Pa3BUTHs KaK OOBEKTOB yIPaBICHHUS
1 TAKTUKU UX HpI/IMeHeHI/ISI

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT
1.0.26 Cucremsl ynpaBiaeHHs JI€TaTeIbHBIMU
Her armaparam,
1.0.36 T'maponpuBo/ M THIPOITHEBMOABTOMATHKA B
CHCTeMax yNpaBJICHNUS JIeTaTeIbHBIMU arapaTaMu

TpeOoBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IpY OCBOCHHUH JJAHHOM AMCLMIUIUHBI U IPUOOPETEHHBIM B PE3YIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Her

4. O0béM 1 BUABI yUeOHOI1 padoThI



OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI COCTABIISAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnipenenenne mo cemectpam
. Bcero B Jacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
6

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 72 72

AyoumopHhvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 35,75 35,75
BrinonHeHne caMoCTOATENBHBIX PA0OT MO ONPEACIICHUIO

A/JIX Tena BpamieHus 30 30
[ToaroroBka k 3a4eTy 5,75 5.75

KoHcynbTanum 1 mpoMexXyTodHas aTTeCcTalus 4,25 4,25

Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - 3a4eT

5. ConeprxkaHue TUCHMIIIMHBI

No OObeM ayTUTOPHBIX 3aHATUH 110 BHJIAM B Yacax
pasena HaunmeHoBaHue pa3nenoB JUCLUILUIMHEI Boero b 3 TP
1 Teopust KUAKOCTEN U ra30B 8 8 0 0
2 [[IpakTnyeckas a3poguHaMUKa 24 8 16 0
5.1. Jlekuun
Ne Ne Kon-Bo
sexun | pasnena HaumeHnoBaHue niM KpaTKoe coepKaHUE JIEKIIMOHHOTO 3aHATUS 4ACOB
1 1 OCHOBHBIE CBOWMCTBA )KHMJIKOCTEH U Ia30B 2
2 1 CHIIBI B )KHIKOCTSIX U ra3ax 2
3 1 OCHOBHBIE YpaBHEHUSI THIPOIUHAMUKHU 2
4 1 HecTtanunonapHsie TeueHUs 2
5 2 [lorpaHU4HBIN CIION 2
6 2 OO6TexkaHue MI0CKUX TeJl 2
7 2 OOTekaHue TeJ BpameHHs 2
8 2 OTtekaHue Kpbula KOHEYHOTO pa3Maxa 2
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPDBI
Ne Ne Kon-Bo
sansua|pasniena HanmeHoBaHue WM KpaTKoe co/iepKaHue MPaKTU4YeCKOro 3aHATHsI, CEMUHapa 4ACOR
1,2 2 |O6tekanue mpodus Kpblia 4
3,4 2 |OGTekaHue Kpbula KOHEYHOTO pa3Maxa 4
5,6 2 ([lonmepeuHoe oOTeKaHKE IMINHIPA 4
7,8 2 |[IpomonbHOE OOTEKAaHUE KOHYCA 4




5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

Crnncok nureparypsl (¢ yKazaHUEM Kozn-
IMomsun CPC pasnesoB, miaB, cTpaHuil) / cceiika Ha  [CemecTp| BO
pecypc JacoB
Cunensuuxos P.B.
BrirmoHeHNE caMOCTOATENBHBIX padoT 1Mo |AsporuaporazoanHamMuka. Koncmekr 6 30
onpenenenuto AJ[X tena BpamieHus nexiuii. - Yemsiounck 2003. Uza. FOYpI'Y,
2003.-104 c.
Cunensuukos P.B.
AsporuaporazoguHamuka. KoHcnekr
Tlonrotosxa i satery Helfum‘/i. i Yensbunck 2003. 3. IOYpI'Y, 6 |75
2003.-104 c.

6. DoHJ OLIEHOYHBIX CPEACTB IJId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabusbie meponpusitus (KM)

Yuu-
Ha3zBanue ThIBA
Ne | Ce- Bun Makc.
KOHTpOJbHOTO |Bec [Topsmox HaumceHus 6anIoB -
KM|mectp| koHTpOms Oamn
MEPOTIPUATHS eTcst
B [TA
[Ipouienypa 3aUThl IPAKTUYECKOTO 3aHATHS
MOXET POXOIUTH B (hOpME YCTHOTO Ompoca
Ka)KJIOTO CTyJIeHTa. BHe 3aBUCUMOCTH OT
Omboc o (OpMBI OLIEHUBAHUS KaKJOMY CTYACHTY
Texymnmii p NOJKHO OBITH 33/1aHO HE MEHee ISTH
1 6 npaktnyeckomy | 1 | 12 3a4eT
KOHTPOJIb BOIIPOCOB.
3aHsaTuio Nel .
[IpaBUIIBHBII OTBET HA BOIIPOC COOTBETCTBYET
2 OayiaM. YacTUYHO NpaBUIIbHBINA OTBET
cootBeTcTBYET 1 Gamry. HenmpaBuiabHBIM
OTBET Ha BOIIPOC cooTBETCTBYET () OaIIOB.
[Ipouenypa 3alIUThl IPAKTUYECKOTO 3aHATUS
MO>KET MPOXOAUTH B (hOpME YCTHOTO OIpoca
KayKJ0ro cTyJeHTa. BHe 3aBucuMocTy ot
OboC 116 (GbOpMBbI OLICHUBAHUSI K&KJIOMY CTYJACHTY
Texyuui P NOJKHO OBITH 33/1aHO HE MEHEe TISITH
2 6 npaktuyeckomy [ 1 | 20 3ayeT
KOHTPOJIb BOITPOCOB.
3aHsaTHIO Ne 2 .
[ IpaBHIIbHBII OTBET Ha BOIPOC COOTBETCTBYET
2 6amnam. YacTHYHO MPaBUIbHBINA OTBET
cootBeTcTBYeT 1 Oammy. HenpaBunbHbII
OTBET Ha BOIPOC cooTBeTCTBYET () OasIoB.




[Iporieaypa 3amUThl MPAKTUIECKOTO 3aHSATHUS
MO>KET MPOXOAUTH B (hOpME YCTHOTO Ompoca
Ka)XJI0TO CTyJleHTa. BHe 3aBHCHMOCTH OT
(bOpMBbI OIIEHUBAHUSI K&JKJIOMY CTYJICHTY

. Ormpoc no
Texymmii TOJDKHO OBITH 33J1aHO HE MEHEee IATH
3 6 npaktuueckomy | 1 | 20 3a4eT
KOHTPOJIb BOIIPOCOB.
3aHaTho Ne 3

[IpaBUIIBHBIN OTBET HA BOIIPOC COOTBETCTBYET
2 6amnam. YacTUYHO MPaBUIbHBINA OTBET
cootBeTcTBYeT 1 Oammy. HenpaBunbHbBII
OTBET Ha BOIIPOC cOOTBETCTBYET () GaJIsIoB.

[Ipouieaypa 3amUThl IPAKTUYECKOTO 3aHATHUS
MOXET MPOXOIUTH B (hopMe YCTHOTO Ompoca
Ka)X70ro cTyaeHTa. BHe 3aBucumocTu ot
(hOpMBI OIICHUBAHHSI K&KIOMY CTYJICHTY

N Ompoc no
Texymmii TTOJKHO OBITH 33JJaHO HE MEHEE TISITH
4 6 npaktuyeckomy [ 1 | 20 3a4eT

KOHTPOJIb BOITPOCOB.
3ausaTuro Ne 4 o
[IpaBUITBEHBII OTBET Ha BOIIPOC COOTBETCTBYET

2 6aymaM. YacTUYHO MpaBUIIBHBIA OTBET
cooTBeTcTBYeT 1 O6armty. HenpaBunbHbIN
OTBET Ha BOIIPOC COOTBETCTBYET () GasioB.

ITpome-
51 6 KYTOUHas 3ager - | 10 |Kaxnplit Borpoc - 1 6an. 3a4eT
arTecTalys

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOUHON TIpoueypa IpoBeIeHHs Kpurepun
P OLIEHUBAHUS
arTecTaluu

Ha 3auere npoucxoaut olleHUBaHNUE yUeOHOU AESITENbHOCTH
00y4YaroLIMXCs 10 TUCIUIUIMHE Ha OCHOBE MOJIyYE€HHBIX OIICHOK 32
KOHTPOJIbHO-PEUTHHTOBBIE MEPOTPUSTHSI TEKYIIETO KOHTPOJIS U
NPOMEXYTOYHOH arTectauuu. Kpurepun onieHnBaHus. 3a4TeHO:
BeJIMYMHA perTrHra oOydaromierocs mo aucuumimae 60...100%. (B coorBeTcTBUU C

3a4er He 3auyteno: BennunHa peTrHra 00y4aromerocs o JUCUUIUIMHE . 2.5, 2.6
0...59 %. B ciiywyae HenocrarouHoro pertunra oOydaromerocs:  [[TomoxeHust
IpeIaraeTcs MOTy4YeHHs! TOTIOTHUTEIbHBIX 0alioB 3a
IPOMEKYTOYHOE UCIIBITAHNE — 3a4eTHYIO padoTy, KOTOpast
BKJIIOYAET MUCbMEHHYIO paOb0Ty Ha KOHTPOJIbHBIE BOIIPOCHI IO
BCEM pasziesiaM Kypca.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Komnerenuu Pesynbrarer 00ydeHus

3HACT: OCHOBHBIC ITOHATHS A9POAUHAMHKH, 3aKOHBI (I)OpMPIpOBaHI/IH

OIIK-7 N . HHHAHHH
aSPOJIHHaMquCKHX CHJI U MOMCHTOB, }IGI/ICTBYIOIHI/IX Ha JICTAaTCIbHBIN armapaT

'YMeeT: MpUMEHSITh GOPMYJIbI BEKTOPHOTO aHAIN3a B KHHEMATHUYECKUX U

OIIK-7 IMHAMHWYECKUX YPAaBHEHHUAX Ul ONIPENEIICHUS CUIl U MOMEHTOB, JCHCTBYIOIINX Ha
nIeTaTeNbHBIN anmapar

VMeeT NpakTUYECKUI OMBIT: IPUMEHEHHUs pa3eIoB a3pOJAUHAMUKH B 3a/1a4ax
YIIPaBJICHUS ABU KEHHEM JIETATEIBLHOIO anmapara

TumnoBsie KOHTPOJIBHBIC 3alaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

OIIK-7




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUS
a) ocHoeHas aumepamypa:
1. bponmrein, . H. CipaBo4HMK 110 MaTEMaTUKE U1 NHKEHEPOB U
yuammxcs Bry30B [ Tekcr] ep. ¢ Hem. M. H. bponmreiin, K. A. Cemenases ; nox
pen. I. I'pome, B. Hurnepa. - U3a. nepepad. - M.: Hayka, 1980. - 975 c. un.

6) OononHumenbHas IUmepamypa:

1. Tlpukiannas adpoguHaMmuka ¥Y4eb. mocodue ajis Bry3oB H. @.
Kpacnog, B. H. Komesoit, A. H. JlanunoB u ap.; [loxg o6m. pea. H. ®. Kpacnoga. -
M.: Beicmas mikona, 1974. - 731 c.

2.  Aunnen, JIxx. AsponnHamuka pakeT KH. 1 BBeaenue B aspoiluHaMuKy
paket B 2-x kH. Ilox pen. M. Xemiua, [{x. Huncena; Ilep. ¢ anri. M. XoHbKkHHA C
npeauci. 0. A. PerxoBa. - M.: Mup, 1989. - 425 c. u.

3.  MxwurapsH, A. M. AspoauHaMuka Y4eOHUK JUIS CTy/l. aBUAll. CIEL.
BY30B. - 2-€ U3/., nepepad. u non. - M.: MammHoctpoenue, 1976. - 448 c. uin.

4. Ilerpos, K. I1. Aspoaunamuka ten nmpoctedmux ¢popm. - M.:
®akropuan, 1998. - 432 c. un.

5. ®abpuxkant, H. f. Aspogunamuka O6u1. kypc. - M.: Hayka, 1964. - 814
C.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpenst

2) Memoouueckue YKazanus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. CunensuuxoB P.B. ADPOI'MIPOTA3OIMHAMUNKA

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. CupensuuxoB P.B. ADPOI'M/IPOI'AZOJIMHAMMKA

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMeHTaIus

Her
[Tepedyens ncmoap3yeMOro mporpaMMHOTO 00eCTICUeHHUS:

1. Microsoft-Office(6eccpouno)

2. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepeyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHbI

| Bun 3anstuit | No | OcHoBHOE 000pYIOBaHKE, CTEH IbI, MAKEThI, KOMIIbIOTEPHAS] TEXHHKA,




ayq. NpeayCTaHOBJICHHOE MPOTPpaMMHOE 0OecIieueHHe, UCTIONIb3yeMOe JUIS
Pa3IUYHbIX BUJOB 3aHATHIMA

[IpakTnueckue 110 [[IepconanbHble koMIIbIOTEPHI ¢ ycTaHOBIEHHBIM [10: ANSYS WorkBench,
3aHsATHs U cemuHapsl |(2) |moxyns CFX u Fluent.




