





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JUHAMMUKA BSI3KUX JKUJIKOCTH, T'A3A U CTPYH

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — cmnocobHOCTh WCIO/B30BaTh 3HaHWS (YHJAMEHTAlbHBIX PpasZieJioB eCTeCTBeHHOHAYYHOTO U
MpoheCCUOHATBHOTO LIUKJIOB /11 TIOHUMaHUs (PU3NUeCKOl CYIHOCTH pabouMx TPOIIeCCOB YHEPreTHUeCKUX
YCTaHOBOK aBHal[MOHHOMN U pakeTHO-KOCMUYeCKOM TeXHHUKU
TICK-1.2 — criocoO6HOCTh pa3pabaThiBaTh (hU3UUeCKHe U MaTeMaTUUeCKHUe MO/Ie/ U MPOLeCCOB, TIPOTEKAOIIIX
B JIBUrare/six U SHeproyCTaHOBKaXx JieTaTe/IbHbIX arrapaToB

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.1

3HAHUS:

Ha ypOBHe TIpe[CTaB/eHUN: OCHOBHbIMU aHAaJUTUUECKUMU U UWCJIEHHBIMU MeTOJaMU pelleHus
anrebpanueckux W aUQQepeHIMaIbHBIX YPaBHEHUH M WX CUCTEM; 3aKOHbBI U OCHOBHbIE (DU3HKO-
MaTeMaThyeckue MOJeJId TepeHoca TeIuIoTbl W MacChl TPUMEHUTeNbHO K TeIUIOTeXHUUYeCKUM U
TeTUIOTeXHOJIOTHUeCKUM yCTaHOBKAaM U CHCTeMaMm;

Ha ypOBHE BOCTIPOW3BE/IeHUsT: OCHOBHBIE (DU3UUeCKHe CBOWCTBA YKUIKOCTEH M Ta30B, 00IIMe 3aKOHbI U
yYPaBHEHUS] CTaTHUKW, KWHEMAaTUKW W JUHAMUKU >KUJKOCTeH W Ta30B, OCOOEHHOCTU (U3MUECKOTO WU
MaTeMaTh4yeCKoro MOZe/IMPOBaHUsI OJHOMEPHBIX U TPeXMepHBIX, /J03BYKOBBIX U CBEPX3BYKOBbIX, JJAMUHAPHBIX
1 TypOy/IeHTHBIX TeUeHUH H/iea/lbHOM U peabHON HeCXKUMaeMOU U CKUMaeMOU JKU/IKOCTeH;

Ha ypOBHe TIOHUMAHUS: TIPUHIIUIIBI TIPUMeHeHUsI COBpeMeHHbIX MHPOPMAaIIMOHHBIX TeXHOJIOTUM B HayKe
Y TIpeMeTHOW JeATelbHOCTH; OCHOBHbIe METO/bl TEOPETUYECKOT0 U 3SKCIIepPUMEHTasbHOTO HCC/Ief0BaHUS
(GU3NUeCKUX U XUMHUECKUX SIBJI€HWH, METO/IbI MOMCKa U 00paboTKu MHGOpPMAIUKM Kak BPYUHYH, TaK U C
TpUMeHeHVeM COBPEMeHHBIX MH(OPMaIIMOHHBIX TEXHOJIOTHIA;

YMeHus:

TeopeTHUecKHe: WCII0/b30BaTh MareMaTUueCKUM armapar ¥ uHGOpMallMOHHbIe TEeXHOJOTMU TpHU
W3y4YeHUU eCTeCTBeHHOHAYUHbIX JUCIUIIIVH;

MpaKkTHYecKue: paCCUUTHIBATh THAPOAMHAMUUeCKHe MapaMeTphl IOTOKa KUAKOCTH (Ta3a) MpH BHeLITHEM
oOTeKaHWM Ten W TeueHWH B KaHasax (Tpybax), MPOTOYHBIX YaCTSIX TIHPO-Ta30[[MHAMHUYECKUX MaIllWH,
aHAJIM3MPOBATh Pe3y/IbTaThl PellleHrs] KOHKPETHBIX 3a/1au C 1[e/IbI0 TIOCTPOEHUs 60/iee COBEPIIIEHHBIX MOJIe/el;

HABbIKU:

BJIaJIeHUe MEeTOAMKAMHU TIPOBEJIeHUs THUIOBLIX THU/PO- T'a30[MHAMHUECKHUX PacueToB 00OPYJOBaHUS U
TpyOOIIPOBOIOB, OCHOBaMM pacueTa TPOLIECCOB TEIIOMAacCOTiepeHoCca B 3/IeMeHTaX TeIIOTeXHUUeCKOTO |
TETJIOTEXHOJIOTMYeCKOT0 000pYI0BaHUSI.

IICK-1.2

3HAHUS:

Ha ypOBHe TIpe[CTaBleHUN: OCHOBHbIMU aHAaJUTUUECKUMU U UHUCJIEHHBIMU METOJaMU pelleHus
anrebpanueckux W audQepeHIMATBHBIX YPaBHEHUH U WX CUCTEM; 3aKOHBI U OCHOBHbIE (DHU3HKO-
MaTeMaTHUecKrde MOJeNd IlepeHoca TeIvioThl M MacChl TPUMEHUTENbHO K TeIUIOTeXHUUYeCKUM |
TeTUIOTeXHOJIOTHUeCKUM yCTaHOBKaM U CHCTeMaMm;

Ha ypOBHE BOCIIPOW3Be/IeHUsT: OCHOBHBIE (DU3HUUeCKHe CBOWCTBA KUAKOCTEH M Ta30B, 00IIMe 3aKOHbI U
yYPaBHEHUS] CTAaTHUKW, KWHEMAaTUKW W JIUHAMUKW >KUJKOCTeH W Ta30B, OCOOEHHOCTU (U3MUECKOTO WU
MaTeMaTU4YeCKOT0 MOJIeJTUPOBAHUS OTHOMEPHBIX Y TPeXMEPHBIX, /JO3BYKOBBIX U CBEPX3BYKOBBIX, TAMUHAPHBIX
1 TypOy/IeHTHBIX TeUeHUH W/iea/lbHOM 1 peaslbHOM HeCXKUMAaeMOU U CKUMaeMOU JKU/IKOCTeH;

Ha ypOBHe TIOHUMaHUSI: TIPUHLIUIIBI TIPUMeHeHUsI COBpeMeHHbIX UH(POPMAaIIMOHHBIX TeXHOJIOTUM B HayKe
Y TIpeJMeTHOW JesATelbHOCTH; OCHOBHble METO/bl TEOPETUUYECKOT0 U 3SKCIIepUMeHTasbHOTO HCC/Ief0BaHUs
(U3NUeCKUX U XUMHUECKUX SIBIEHUM, METO/IbI MOWCKa M 00paboTKu WHGOpMAaI[UM KakK BPYYHYH, TaK U C
TpUMeHeHreM COBPEMeHHBIX MH(OPMaIIMOHHBIX TeXHOJIOTHIA;

YMeHuUS:

TEOpeTUUECKHe: WCIO/h30BaTh MaTeMaTHUeCKWUd armapaT U WHQOPMAaI[MOHHbIE TEXHOJIOTUH TIPH
W3yYeHUU eCTeCTBeHHOHAyUHbIX [JUCLUIUIMH; CTPOUTb MareMaThueckue Mofenu GU3NUYeCKUX SIBIeHUM,
XUMHYECKHUX TMPOLIeCCOB, IKOJIOTMUeCKUX CHUCTEM;

MpaKTHYeCcKue: paCCUUTHIBATh TUAPOAMHAMUUeCKHe TTapaMeTphl I0TOKA KUAKOCTH (Ta3a) Mpu BHeLTHeM
oO0TeKaHWM TeJl U TeUeHWM B KaHasmax (Tpy0ax), TMPOTOUHBIX YaCTIX TUZPO- Ta30[MHAMHUECKMX MallluH,
aHAJIM3MPOBATh Pe3y/bTaThl PEIIeHUs] KOHKPETHBIX 3a/]au C 11e/IbI0 TIOCTPOeHHUsT 60/iee COBEPIIIEHHBIX MOJIeJeH;
WCII0/Ib30BaHUe COBPEMEHHOTO CIIeLiMaIn3uPOBaHHOrO MPOrPaMMHOT0 0becrieueHus;

HaBbIKU:

B/IaJleHHe METOJUKAaMH IPOBEIeHUsT THIOBBIX THPO- Ta30JUHAMUYECKHUX PACUETOB 00OpYHAOBaHUS U
TpyOOIPOBO/IOB, OCHOBaMM pacueTa TPOLIECCOB TEIIOMAacCOTIePeHOCa B 3/IEMEeHTaX TeIIOTEXHUUeCKOTO |
TEeIJIOTEXHOIOTMYEeCKOT0 000pY/I0BaHUS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctunmisa JUHAMMKA BA3KNX JKUJKOCTH, TA3A U CTPYM sBnseTca AUCLUNIMHOM
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HarpassieHuto 24.03.05 [Jsuzamenu semamenbHblx annapamos.

CogepxaHve [JUCLMIVIMHBL SABISETCS JIOTUYeCKUM IpojospkeHueM gucuuiviviH: MEXAHWKA
KNIKOCTHN N TA3A, TEPMOJNHAMUKA.

Copep>xaHre AUCIMIVIMHBI SIBJISIETCS OCHOBOM [si ocBoenusi aucuuiimd: MOJEJIMPOBAHUE
BBICOKOMHTEHCUBHBIX IIPOIIECCOB, MOJAE/IMPOBAHUE C JIIPUMEHEHVEM
CAD/CAM/CAE-CUCTEM, TOCYJAPCTBEHHASI U'TOI'OBASI ATTECTAILIUS.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4YeCKOT0 aHa/Iu3a U MOJIe/TMPOBAHUS, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/IeIOBAHMS B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-5 — CrniocobeH UCIOBb30BaTh COBPEMEHHbIE MTOJIX0/IbI U METO/[bI PeIIeHHs TIPodeCCHOHATBHBIX
3a/1a4 B 00/1aCTH aBUALIMOHHON U PAaKETHO-KOCMHUECKOW TEXHUKU

¢ OIIK-6 — CrniocobeH aHaM3UpOBaTh, CUCTEMAaTU3UPOBaTh U 06001[aTh UHGOPMAIIHIO O COBPEMEHHOM
COCTOSIHUU U TIEPCIIEKTUBAX Pa3BUTHS OTPAC/IU ABUTaTe/IeCTPOEHUS U SHEPTeTUUeCKON TeXHUKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pen 1. JTamuHapHoe TeueHHe. YDaBHeHUs /IBH)KEHNS BA3KOW HeC)KMMaeMoi
4 7 [xuskocTn. CnoncTele Teuenns B3KOIf xKuAKOCTH. ToUHbIE PelIeHNs ypaBHeHHH 20 10 6 4 10 20 20
Hagbe-Crokca. HecrarjoHapHsle TeueHust. TedeHue B OKpeCTHOCTH KPUTHUECKOM
TOUKHU. BpaijarensHoe ABIKeHNe KUAKOCTHU.
Paspen 2. KonBekTuBHbIe Tedenus. Kpurepun nogobus. Ipubmokenne
4 7 Byccunecka. CBOG0HOKOHBEKTHBHBIN MOrPaHUYHBIN C/I0I HA BePTHKAIbHOMN 18 8 4 4 10 20 20
CTeHKe. CBO60AHOKOHB€KTHBHOE TeueHHe B 1ojiocTh. CMelliaHHas KOHBEKLWS.
Paszpen 3. Teuenue rasa B Tpy6ax. [i3oTepmuueckoe JBIDKeHHe rasa B
FOPH30HTA/ILHOM TPYGOIPOBO/e. 3aKOH COXPAHEHHsI SHEPTHH B MEXaHUUeCKOI
4 7 opme. YcTaHOBUBILIEeCST HEU30TEPMUUECKOE [IBI)KEHHE PeabHOro rasa B 18 8 4 4 10 20 20
rOpU30HTANIBEHOM TPyOOonpoBoze. TeueHHe BA3KOM XKUIKOCTH B TpyOax ¢
HCKyCCTBeHHOﬁ U eCTeCTBeHHOH 11€pOX0BaTOCTHIO.
Paspen 4. TypGy/sienTHbIe TeueHus. BosHukHoBeHue TypOynenTHOCTH. CpeaHue U
Ty/IbCallMOHHbIe Be/IMuMHbl. Oriepalius ocpejHeHus. KoppensiyoHHbIe
XapaKTepPUCTHKH TypOy/ieHTHOCTH. CleKTpasIbHbIN aHa/IN3 TyPOY/IeHTHBIX TeYeHHit.
4 7 Ipucrennas Typ6OyneHTHOCTb. [Ipo6iema 3aMbIKaHHsSI M OCHOBHBIE TIOZXO/IbI K ee 52 25 20 5 27 40 40
petuennto. Mogenu Typ6yneHTHOCTH. [10/{X0bI ¥ METO/bI BEIYHCIUTENEHOTO
MOJeTUpOBaHUsT Typ6yﬂeHTHl:IX u CprﬁHb]X TEeUeHUH BSA3KOH JKUAKOCTH Y rasa.
CrpyiiHble TeUeHHUsI ¥ TeYeHus B CJIefjax.
Bcero 3a 7 cemecTp 108 51 34 17 57 100 100
Bcero o gucnymmHe 108 51 34 17 57 100 100
3.2. AyUTOPHBIN IPAKTUKYM
Homep u
P Oo0neMm,
Ne HavMMeHOBaHue
Tema MNPAKTUYECKOr'0 3aHATUA ay/.
n/n pa3fena
yacoB
AUCITUITI/IMHBI
Pa3,qe11 1. PaCCMOTPEHI/Ie TUIIOBLIX 3a/iay. TeUeHHUs l'[ya3e1711151, TeyeHue KyE)TTa,
1 HHMI/IHapHOE TeueHre MeXXy BpalllaliolMMUCA QU/IKMHADPAMU, IepBasd U BTOPAsA 3a4dur 4
TeyeHue. Crokca
Pazgen 2. . .
OcobeHHOCTH MOJe/IMpOBaHKs KOHBEKTHBHBIW TeUeHHWK B COBPEMEHHBIX
2  |KoHBeKTHBHBIE 4
Crieria/JIn31upOBaHHBIX IMPOrpaMMHBIX Cpeax. P(:1360p TMprMepoB.
TeueHusl.
Pasnen 3. Tedyenye OcobeHHOCTH MOJe/TNPOBaHKs TAMHHApHOI'O U Typ6yJ'IEHTH01"O TeyeHus1
3 FanB T ) 6ax B pr6ax C TIOMOIIIBKO COBPEMEHHBIX CITelUa/IM3MPOBAHHBIX 4
Py ’ MMporpaMMHBIX Cpen. Pa36op IMMpruMepoB.
Pa3,qe11 4, OcobeHHOCTH MOJe/TNpOBaHUsA Typ6yneHTHOI‘O TMOrpaHHUYHOro CJ104 C
4 Typ6yneHTHbIe TMOMOIIBI0 COBPEMEHHBIX CITeLIMa/IM3MPOBAHHBIX IIPOr'PAMMHEBIX Cpe[. 5
TeUeHHsI. Pazbop npuMepoB.
Bcero 3a 7 cemecTp 17
3.3. CamocTosnTenbHas padora crygenta (CPC)
No Homep n HaumeHOBaHHe Oombem,
Copep)xaHue yueOHOro 3ajaHus
n/n pa3jaesia IMCIUII/THHBI yacoB
1 W3yuenve marepuana paszera. 2
Pazpen 1. JlamuHapHoe Y P pasa
2 |reuenue BrimonHenue npaktrueckoro 3agaHus Nel Ha Temy 8
"JlaMrMHapHOe TeyeHue'.
3 W3yuenne maTepuana paszena. 2
Paszpen 2. KoHBeKTVBHBIE Y P DA
4 |revenus Brinonnenue npaktuyeckoro 3aganus Ne2 Ha Temy 8
"MogenipoBaHye KOHBEKTUBHOIO TeUeHHUs "
5 |Pa3sgen 3. TeueHue rasa B N3yuenne maTepuasna pasjena. 2
6 |Tpybax. Brinonnenue npaktuyeckoro 3aganHvs Ne3 Ha Temy 8
6 11040




"Mo/ieTMpoBaHue TeueHus ra3a B Tpyoe".
7 Paszen 4. TypGyneHTHbie N3yueHre MaTepuasa pasjena. 13
8  |reuenus Brinonnenue npaktuyeckoro 3aganus Ned Ha Temy 14
' "MogenupoBaHye TypOy/IeHTHOrO TIOrPaHUYHOTO CJ10st".
Bcero 3a 7 cemecTp 57
4. ®OPMBbI KOHTPOJIAA OCBOEHUA NTNCIIUII/IMHBI
CEMECTP HEJE/IN CEMECTPA
12 3 4|5/ 6 7 8/9/10 |11 12 13|14 15 16 |17
7 Otu. no 113 OP| Otu. mo 13 AP Otu. no 113 Ortu. no I13 | P

YcnoBHble 0003HaYEHVS:
e [P — qrarHoctrueckas pabora;
e Otu. o 13 — oTueT 110 NpakTUUECKOMY 3aZlaHUIO.

TeKyImui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
crefyrolmx Gopmax:

[IMarHoCcTUyecKasi pabora;
OTYeT 110 TIPaKTUYECKOMY 3a/IaHUIO.

IIpome)xyTouHas arTecTanusi IIPOBOJAUTCS B hopMax:
3K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. H. EMenbsaHOB. . MojiesiMpoBaHue CBOOOJHOKOHBEKTUBHBIX TEUEHHI B TEXHUUECKUX O0LEKTaX.
CII6.FT'TY "BOEHMEX" um. [I. @. YctuHoBa, 2013, 371. pec.

2. 1. A. Benog, C. A. Vicaes. . MogenupoBanue TypOyneHTHbIX TeueHnid. CI16.BT'TY "BOEHMEX" um. [.
®. Yctunona, 2001, 16 3k3.

3. K. H. Bonkog, B. H. EMe/nbsiHOB. . Mozie/TMpoBaHye KPYIHbIX BUXPEH B PaCUéTax TypOy/IeHTHBIX
TeueHud. M.: DUSMATIINT, 2008, >51. pec.

4. K. H. Bonkos, B. H. EmenbsiHOB, B. A. 3a3umko. . TypOysieHTHbIe CTPYH - CTaTUCTUUECKHe MOJeU 1
MoJe/lMpoBaHNe KpymHbIX Buxpeil. M.: DU3MATIINT, 2013, 30 3k3.

5. M. C. fIkoBuyK. . BeiunciuTenbHble TEXHOJIOTUM PeLLeHHs 3a7,au MeXaHUKH JKUJKOCTH U rasa.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 3/1. pec.

6. H. A. Bprikos, B. H. EmenbsiHoB, 1. B. TerepuHna. . [luHaMuKa Bsi3koi >kugkoctu. CI16. BT TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2021, 16 3K3.

7. H. A. Bpeikos, B. H. EmenbsiHOB, U. B. Tetepuna. . [InHamyKa Bsiskoit >xuzikoctu. CII6.BI'TY
"BOEHMEX" um. I. ®. YctuHosa, 2021, 3. pec.

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:

1. A. IIk. PeiiHonbac. . TypOysieHTHBIe TeueHHs] B MH)KeHEPHBIX MPUIMKeHUsIX. M.: DHeprus, 1979, 2 3k3.
2. I IInuxTuHr. . Teopust norpanyryHoro cinosi. M.: Hayka. I'1. pea. ¢u3.-Mat. auT., 1974, 2 3K3.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'maBHast — OGpa3oBarenbHas Tuiatdopma FOpaiit. st By30B U CCy30B.;

2. https://e.Janbook.com/ — 3BC JlaHg;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORBA.

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.

5.5. TIporpamMMHoe obecrieueHue:

1. Matlab 2015a SP1;
2. Ansys Multiphysics 2019 Teaching Advanced.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Matlab 2015a SP1;
2. Ansys Multiphysics 2019 Teaching Advanced.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K pabouyeii mporpaMme JUCIATLTHHbI
JUHAMUKA BA3KUX )KUAKOCTH, TA3A 1 CTPYHU

AnHoTanusa paboueii nporpaMMsl

Ouciunmida IUHAMUWKA BSI3KUX JKUJIKOCTU, TA3A U CTPYM ssnsercss AUCLUIUTAHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapyieHuto 24.03.05 /leueamenu nemamenbHbix annapamos. JUCIUIUIMHA peany3yeTcs Ha (dakynbTere A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
[MITASMOT'A30AHAMUWKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 cnocobHOCTh UCIOB30BaTh 3HAHUS (yHJAaMeHTalbHBIX pa3/le/ioB  eCTeCTBeHHOHAyUHOTO U
MpoQeCCUOHANBLHOTO TUK/IOB /I TIOHUMAaHUsS (DU3UUeCKOM CYIIHOCTH pabourX TPOIECCOB SHEPreTHUYeCKUX
YCTaHOBOK aBUALIMOHHOW U PaKeTHO-KOCMHUYeCKOW TeXHUKU;
ITICK-1.2 criocobHOCTh pa3pabarhiBaTh (HU3MUECKHE U MaTeMaTUyeCcKhe MOJe/N TIPOIeCCOB, MPOTEKAIOIIUX B
JIBUTATeJISIX U SHeProyCTaHOBKAaX JieTaTe/IbHbIX allliapaToB.

Copep>xaHue OUCLUIUVIMHBI OXBaTbhIBaeT KPYr BOMPOCOB, CBSI3aHHBIX C MareMaTUUeCKUM OIMCaHWeM BSI3KUX
3G ¢eKTOB TIpY TEUEHWU KUJKOCTU U Ta3a. JMCIUIUIMHA HarpaB/jieHa Ha BhIPAOOTKY HAaBBIKOB, HEOOXOJUMBIX
IIST MICC/Ie[IOBATe/IbCKON JIesITe/IbHOCTH B 00/1aCTU CO3JaHUs HOBOW TEXHUKU U MHTEHCU(UKALUU paboumx
TPOLIECCOB B H3Je/NUAX BBICOKMX TEXHOJIOTHHM, a TakKe i TIPOBeeHUs MCC/Ie0BaHUN IIPOLIeCCOB U
ONTUMU3AIMK UX XapaKTePUCTUK B SHEPreTHYeCKUX YCTAaHOBKAX Pa3/MUHBIX THIIOB, [J/isi aKTUBHOTO BJafleHHsI
METO/JaM{ PacueTHOTO MO/Ie/TMPOBaHUSA TypOY/IEHTHOTO TeUEHHS U TeTyIoMacConepeHoca.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
*  OTYeT I10 NMPAKTUUECKOMY 3aZIaHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATUs (34 4.), mpakthdeckve 3aHsaTusi (17 4.), camoctosTenvHast pabora
ctypenra (57 a).
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IIpunoxenue 2

K paboueli mporpaMme JUCIHTLTHHbBI
JUHAMUKA BA3KUX )KUAKOCTH, TA3A 1 CTPYHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eXKHOM KOHTpOJIe yCIIeBaeMOCTH

Y TIPOMEKYTOUHOM aTTecTaly 00yUaroIyXcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue paboTbI Pexomenjyemas 1ureparypa prn?{?éKOCTb’
Paspen 1. J/lamuHapHoe TeyeHuUe.
ViayuesHe Matepuaa payiena H. A. Bpeikos, B. H. EmesnbsaHoB, U. B. TerepuHa. . 9
) Ounamuika Bsizkoit xxugkoctu: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2021 (1-4)
BbIO/HEHHe MPaKTHYECKOro I'. lllnuxTuHr. . Teopus norpanuyHoro ciost: M.: Hayka.
. I'n. pex. ¢us.-mar. mr., 1974 (7-15)
3a’anHH,,N o1 Ha Temy "JlamuHapHoe H. A. Bpeikos, B. H. EmesnssaHoB, U. B. TerepuHa. . 8
TEUEHHE Ivnamuka Bsizkoit xxugkoctu: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2021 (1-4)
Wroro mno pasgeny 1 10
Pa3pen 2. KoHBeKTHUBHBIE TEYeHHS.
Vsyvetiie Marepuaa pasaera. B. H. EmenbanoB. . MogenpoBanue 2
BrinosHeHye NPaKTHHIeCKOro CBOOO/THOKOHBEKTUBHBIX TEUEHUH B TEXHUUECKUX
3ajanus Ne2 Ha Temy obbekrax: CI16.BI'TY "BOEHMEX" um. [I. ®. 8
MopenipoBaHie KOHBEKTHBHOTO Yerurosa, 2013 (1)
TeueHus".
Wroro no pasgeny 2 10
Pazgen 3. Teuenue rasa B Tpyoax.
Vsyuetiiie MatepHana pasena. A. ITx. PeitHonb/c. . TypOyneHTHbIe TeyeHus B 2
Brino/HeH#e TMPaKTHYeCKOro VH)XeHEepHBIX NpWIokKeHUusax: M.: OHeprus, 1979 (4)
fa'anHH Ne3 Ha TeMy I'. IITnuxTuHr. . Teopus norpaHuyHoro ciiost: M.: Hayka. 8
MopenvpoBaHye TeueHus rasa B T'1. pesr. bu3.-mar. ., 1974 (20)
TpyOe".
Wroro no pa3geny 3 10
Paspen 4. TypOy/ieHTHbIE TeueHHs.
K. H. Bonkos, B. H. EmenbsHoB. . Mogenposanue
W3yvenne marepuasna paszena. KPYIHBIX BUXpe B pacuéTax TypOy/eHTHBIX TedeHHi: 13
M.: PUIMATIINT, 2008 (1-5)
K. H. Bosnkos, B. H. EMenbgHoB, B. A. 3a3uMKo. .
TypOy/neHTHbIE CTPYH - CTaTUCTUYECKUE MOJIENTN U
MOZle/TMpOBaHue KpymnHbIxX Buxpei: M.: DU3MATIIUT,
BrInonHeHue pakTUyecKoro 2013 (1-3)
3a1anus Ned Ha TemMy U. A. Benos, C. A. Wcaes. . MogenpoBaHie 14
"MogepoBanue TypOy/lIeHTHOTO | Typ6y/eHTHbIX Tedenuii: CI16.BI'TY "BOEHMEX" um.
MOTPaHUYHOTO CJ10sT". . ®. YcruHosa, 2001 (1-9)
M. C. flkoBuyK. . BerumciuTeibHble TEXHOJOTUU
pelleHus 3a/jau MeXaHUKU XXKUIKOCTH U ra3a: CII6.BI'TY
"BOEHMEX" um. [I. ®. Yctunora, 2013 (8)
Wroro mo pa3peny 4 27
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IIpunoxenue 3
K pabouyeii mporpaMme JUCIATLTHHbBI
JVNHAMMKA BA3KHUX JKUJKOCTH, I'A3A 1 CTPYU

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta
*  OTYET I10 MPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

OTueT NMo NPaKTHYECKOMY 3a/{aHHI0

Otuer 110 npakTUyeckoMy 3aaanuto (I13)
Ortuert nio I13 nipeficTaB/seTCS B TIEYaTHOM BH/Ie B (hopmaTe, MpeyCMOTPEHHOM 111abi0HoM oTtueTa 1o T13.
Oruer no I13 fo/wkeH cofepykarb:
- IOCTAHOBKY 3a/laul, MaTeMaTU4ueCKyH MO/IeJIb ¥ OCHOBHBIE PaCUeTHbIE COOTHOIIIEHUS UCTIOB3YeMbIX
METO/IOB peIleHus;
- CXeMy pacueTHOM 06/1aCTH C XapaKTePUCTUKAaMU CETKU, KPaeBbIMU Y Haua/TbHBIMH Y CJIOBUSIMY,
peasii30BaHHLIMU B PeIIlaeMOM BapUaHTe;
- rpadryeckoe rpe/CcTaB/eHue TOyYeHHbIX pPe3y/bTaToB,;
- cofiepyKaHue MCC/IeIOBaTeIbCKOTO 3a/IaHusl, pe3y/IbTaThl BHIUKMCIATEIbHOTO MOZETMPOBAHKS, aHAN3 U
BBLIBOZIBI T10 TIPOBE/IEHHBIM HCCIIeI0BAHUSIM.

3awura 13

3armura I13 poxoauT B (hopMe /I0K/Iaja CTyIeHTa IO BHITIOJIHEHHOM paboTe U OTBETOB Ha BOMPOCHI
niperioziaBaresisi. IIporieiypa 3alyThl BK/IFOUaeT OTBEThI Ha BOTIPOCHI TIPEo/jaBaTelisi 1o paboTe U pa3zeny
Kypca. B xozie 3anutsi I13 o6yuaroruecs 0/DKHBI TIPOJIeMOHCTPUPOBATh 3HAHKS, YMEHUS U HABBIKH:

- KY/ILTyPY PeuH TTPU U3/IOKeHNUH CBOUX MBIC/IeH, IOTUUHOCTD B TIOCTAHOBKEe U M3/I0KeHUU MaTepuara,

- IOHVMaHKe MMOCTAHOBKY 3a/laui, 3HaHKe OCHOBHBIX IEMEHTOB MaTeMaTHueCKol MogiesH, (hopMy/IMpOBKa
Haua/IbHbIX ¥ I'PaHUYHBIX YCIOBHM, 000CHOBaHME OCHOBHBIX YIIPOILAIOIIUX ITOJIOXKEHUH;

- YMeHUe OTpe/e/TUTh MeCTO UCC/IeIOBAHHOTO SIBJIEHUSI B KOHKPETHBIX TEXHUUECKUX TIPOLIECCax U
yCTpOMCTBax;

- YMeHHe aHaJIM3UPOBAaTh MOTyUYeHHbIe pe3y/bTaThl U yMeHHe IMPOrHO3MPOBaTh XapaKTep MPOLeCCOB B
TeXHUYECKNX YCTPOMCTBAaX Ha OCHOBAHWY TIOYUYeHHBIX JJAHHBIX;

- YMeHHe CaMOCTOSITe/TbHO MOAU(UIIMPOBATh MaTeMaThyeCcKre MO/IeJI U TIPOrpaMMHBIe CPe/ICTBa JJis 1ieJieit
KOHKDETH3aIy WM PaciivpeHys 006/1acTy IPUIOKEeHUST Mo/lesiel, MCIT0/Tb30BaHHBIX B paboTe.

OrieHKa 3aluThl paboThl BhiCcTaB/sieTCs 10 100 6abHOM IIKasie C yUéToM:

- BeIrToIHeHue I13 — 40 0asios,

- ohopmIIEHHE TIOSICHUTETBHOU 3arucKy — 20 6aios,

- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI U UX JIOTHKA, Ky/IbTypa peur — 40 6aios.
13 cuuTaetcs nmpuHsATol nipu Habope Oosee 80 GasioB.

JK3aMeH

OOyuaroumiicss UMeeT TPaBo Ha Mo/IyyeHre MUHUMAJTbHOM TTOJIOKUTE/TBHOU OLIeHKH MTPH Y C/IOBUN
YCIIEIIHOTO MPOXOKAEHHSI TEKYLer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IMarHOCTHUeCKOM paboThI B
COOTBETCTBUH C rpaMKoM paszena 4.
Ok3aMeH, BK/IFoUaeT B cebsi Ba KOHTPOJILHBIX BOIIPOCA 110 BbIOOPY MperoziaBareist U3 CIIMCKa BOIIPOCOB IS
cobecesjoBaHUS IO pa3zesiaM JUCLIUIIIHBL.
IT71s1 TOSTyYeHUsT OIIEHOK 3a 3K3aMEH «XOPOIL0» WUTH «OTIMYHO» TPeOyeTCs BLIMOTHEHHE BCeX KOHTPOIBHBIX
MepOTPHUSATHI 10 AUCLUTUTHHE, TIPelyCMOTPEeHHBIX paboueli mporpamMmoii (paszern 4).
3HaHWs1, yMEHUSI U HaBBIKW CTYIE€HTOB OMpeJesisIFoTCs CIe[yOLM 00pa3oMm:
OLeHKH «OTJIIUHO» 3aC/TyKUBAeT CTYAeHT, 0OHapyXUBIINM BCeCTOPOHHEee, CUCTeMaTHUYeCcKoe U IyboKoe
3HaHUe yueOHOTO MaTepHasa, yMeHre CBOOOHO BBITIONHATE 33/]aHus, TIPeAyCMOTPEeHHbBIE POTPaMMON,
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YCBOUBILWK OCHOBHYIO U 3HAKOMBIH C JOMIOJTHUTE/ILHOU JIMTEPaTypor, peKOMeHI0BaHHOW rporpaMMoi. Kak
MIPaBUJIO, OL|eHKA «OTIMYHO» BHICTAB/SETCS CTYAEHTaM, YCBOMBILUM B3aMMOCBS13b OCHOBHBIX MTOHATUN
JUCLIMTTMHBI B MX 3HaYeHUU AJ1s1 TprobpeTaeMoii mpodeccru, MPOSIBUBLLIMM TBOPYeCKHe CII0COOHOCTH B
TIOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTo Marepuarnia.

OLieHKH «XOPOLIO» 3aC/IyKUBaeT CTYZeHT, 00Hapy KUBILMH NI0/IHOe 3HaHHe yuyeOHOro MarepHara, yCIelHo
BBINOJHSIOLUH [Ipe/lyCMOTPeHHbIe B [IporpaMMe 3a/jaHusl, YCBOMBLLMM OCHOBHYIO JIUTEpPaTypy,
PEKOMeH/I0BaHHYIO B Tiporpamme. Kak mpaBuiio, Ol[eHKa «XOPOIII0» BBICTAB/SETCS CTY/IeHTaM, TTOKa3aBIiM
CHCTeMaTHJeCKHi XapakTep 3HaHHH 10 JUCIUTUTHHE U CITIOCOOHBIM K UX CAMOCTOSITE/TBHOMY TIOTIO/THEHHIO U
0OHOBJ/IEHHIO B X0/le la/ibHelIel yueOHOH paboThl U podeccroHanbHOM AesITebHOCTH.

OLeHKHU «yZOB/IeTBOPUTENILHO» 3aC/Ty)KUBAeT CTYAeHT, 0OHapy KUBIINM 3HAHUSI OCHOBHOTO yueOHOTO
Marepuasa B 00bemMe, He0OX0UMOM AJis JanbHelInel yueObl v npefcTosiieii paboTel TI0 CrieruaabHOCTH,
CITPABJISIOIINICS C BBITOJTHEHUEM 3a/]aHHH, ITpeyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIN C 0CHOBHOM
JUTepaTypoi, peKoMeH/J0BaHHOM Iporpammoii. Kak npaBuio, olleHKa «y[,0B/IeTBOPUTE/ILHO» BbICTAB/ISIETCS
CTyZeHTaM, [JOTyCTHBLINM IIOIPELTHOCTH B OTBeTe Ha 9K3aMeHe U I1PY BBIIOTHEeHUH 9K3aMeHaL[MOHHbIX
3a/1aHUH, HO 00/1a/jarOIIM HEeOOXO[UMBIMH 3HaHUSIMH |15l UX YCTPaHeHUs M0, PyKOBOACTBOM TIPerofiaBare/isl.
OtneHKa «Hey/10B/IeTBOPUTEIbHO» BLICTABIISIETCS CTYAEHTY, 00HAPY>KUBILIEMY MPOOe/bl B 3HAHUSX OCHOBHOTO
yueOHOro MaTepuana, JOMyCTUBIIeMY MTPUHLIUITHATBHbBIE OLIMOKHY B BLITOJTHEHUH TIPeyCMOTPEHHBIX
nporpammotii 3a/jannii. Kak mpaBusio, orieHKa «Hey/I0BJIeTBOPUTEILHO» CTABUTCS CTYIeHTaM, KOTOphIe He
MOTYT TIPOZIO/DKUTE 00yueHHe WM IPUCTYIUTE K TIPo(heCCHOHAIbHOM [1eaTe/TbHOCTH 10 OKOHYaHHUH By3a 6e3
JIOTIOJTHHTE/TBHBIX 3aHATHH 110 COOTBETCTBYIOILEHN JUCLUILIMHE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Ortuet 1o
4 7 |Paspgen 1. JlamunapHoe Tedenue., 20 | 10 6 4 10 20 | 20 |mpakTHMYecKOMY
3a[jaHUI0
Paspen 2. KoHBeKTHBHBIE Order ro
4 7 A ) 18 8 4 4 10 20 | 20 |npakTUueckoMy
TeueHHs.
3a[jaHUI0
Paspen 3. Teuenue rasa B Order ro
4 7 s ) 18 8 4 4 10 20 | 20 |npakTUueckoMy
Tpybax. 3aJJaHUI0
Ortuet 1o
4 | 7 [Paspen 4. TypGynentirre 52 125 | 20| 5 | 27 | 40 | 40 |mpaktuueckomy
TeueHHs.
3a[jaHUI0
Bcero 3a 7 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero nmo aucIuIuInHe 108 | 51 | 34 17 57 | 100 | 100
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