





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:

ITICK-2.4 — CriocoOHOCTB TIPOBOAUTE UCC/IEIOBAHMS TI0 a3POTH/IPOTra30MHAMUKE U TTPOIeccaM TeTrioo0MeHa
C WCIONb30BaHWEM COBpPEMEHHBIX HH(OPMALMOHHBIX TEeXHOJIOTHH, TOTOBHOCTh K MpodecCcuoHaIbHOU
SKCIUlyaTalid COBPEMEHHBIX CPeJiCTB BbIUMCIUTEILHOTO MO e/TMPOBaHUS

YK-1 — criocoOGHOCTb OCYIIeCTBAATE TOUCK, KPUTHUYECKWH aHaau3 W CUHTe3 WHGOpPMaLd, MPUMEeHSTb
CUCTeMHBIN TIOAXO0/, /1S pellieHusl T0CTaB/IeHHbIX 3a7a4

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-2.4

3HAHUS:

Ha YPOBHE TIPE/ICTaBJE€HUI: OCHOBHBIMM aHA/JIMTHUECKUMH W UHUC/I€HHBIMH METOfaMH{ PpeIeHus
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
MaTeMaTUYeCKOT0 MOJIeJTUPOBAHUS OIHOMEPHBIX U TPEXMEPHBIX, /[03BYKOBBIX U CBEPX3BYKOBBIX, TAMUHAPHBIX
1 TypOy/IeHTHBIX TeUeHUH H/iea/lbHOM U peabHON HeCXKUMaeMOU U CKUMaeMOU JKU/IKOCTeH;

Ha YPOBHE TIOHUMAHUS: TIPUHIIUIIBI TIPUMEHEHHST COBPEMEHHBIX UH(POPMAI[UOHHBIX TEXHOJIOTHI 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:

TEOPETUUECKUE: UCII0/b30BaTh MaTeMaTHUeCKWUN armapar U WH(QOPMAI[MOHHbIE TEXHOJIOTUU TIPH
W3yUEeHUM €eCTeCTBeHHOHAYUHBIX [JUCLIAIIIMH; CTPOMTb MaTeMaThuyecKue MOojend (U3NUEeCKHX SIBIEHUH,
XUMUYEeCKUX TTPOLIeCCOB, IKOJIOTUUECKHUX CUCTEM;

TpPaKTUYeCKHe: paCCUUTHIBATh TUAPOJUHAMUYECKIe ITapaMeTpPhl TIOTOKA >KUAKOCTH (Ta3a) TPy BHEIIHEM
oOTeKaHUM TeJl U TEeUeHUM B KaHamax (Tpy0ax), MPOTOUHBIX YaCTAX TU/PO- Ta30[MHAMHUECKHX MalllWH,
aHaJIM3MPOBATh Pe3y/IbTaThl PeIlleH|s] KOHKPETHBIX 3a/]au C 11e/IbI0 TTOCTPOeHHUsT 60/iee COBEPILIEHHBIX MOJIEeH;
WCTI0/Ib30BaHNe COBPEMEHHOTO CIeLiMaIM3UPOBaHHOTO MPOrPaMMHOT0 0becrieueHus;

HABbIKU:

B/IaZileHe METOJVKAaMH TPOBeJIeHHs] TUTIOBBIX T'MPO- Ta30[MHAMUUYeCKHX pacyeToB 000OpPYyAOBaHUS U
TpyOOIIPOBO/IOB, OCHOBaMM pacyueTa TPOLIECCOB TEIIOMAacCOTIePeHOCa B 3/IEMEeHTaX TeIMIOTEXHUUECKOTO |
TEeIJIOTEXHO/IOTHUYEeCKOT0 000pY/I0BaHUS.

YK-1

3HAHUS:

Ha YpOBHE TMPE[CTAB/JI€HUH: OCHOBHBIMU aHA/JIMTUUECKUMH M UHUC/IEHHBIMM METOAAMHU PpeIleHus
anrebpanueckux W AudQepeHIMaIbHBIX YPaBHEHUH M WX CHUCTEM; 3aKOHbI U OCHOBHbIE (DH3HKO-
MaTeMaTUYeCKWe MOJe/d T[epeHoca TeIUIOThl W MacChl TIPUMEHUTeNbHO K TeIUIOTeXHUYeCKUM U
TeTUIOTeXHOJIOTUYeCKUM yCTaHOBKAaM U CHCTeMaMm;

Ha ypOBHE BOCTIPOW3BE/IeHUs: OCHOBHbBIE (DU3MUeCKHe CBOWCTBA YKUJKOCTEHM M Ta30B, 00II1e 3aKOHbI U
YpaBHEHUS] CTaTUKW, KWHEMATUKW W [JUHAMUKUA J>KUJKOCTEH W Tra30B, OCOOEHHOCTH (U3UUYECKOTO U
MaTeMaTUYeCKOT0 MO/IeJTUPOBAHUS OIHOMEPHBIX M TPEXMEPHBIX, /[O3BYKOBBIX U CBEPX3BYKOBBIX, TAMUHAPHBIX
U TypOy/IeHTHBIX TeUeHUH H/iea/lbHOM U pealbHON HeC)KUMaeMOM U CKUMaeMOU JKUIKOCTel;

Ha YpOBHe TIOHUMaHUsL: TIPUHLIUTIBI TIPUMeHeHYsI COBpeMeHHbIX MHPOPMAL[MOHHBIX TEXHOJIOTHI B HayKe
U TIpeIMETHOW JesTelbHOCTH; OCHOBHbIE METO/bl TeOPETUUECKOTO U SKCIIePUMEHTaTbHOTO HWCCIeZoBaHUs
(bU3NUECKUX U XUMHUECKUX SIBJIEHWM, METO/bl MOMCKa U 00paboTKu MHGOpPMAI[MM KaK BPYUHYHO, TaK U C
MPUMeHeHHEeM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

YMeHUs:

TEOPETUUECKUE: WCII0/b30BaTh MaTeMaTHUeCKWUH armapaT U WH(QOPMAI[MOHHbIE TEXHOJOTUU TIPH
M3yUeHUH ecTeCTBeHHOHAYYHbBIX JUCLIAIUIVH;

TPaKTUYeCKHe: PaCCUUTHIBATh TUAPOJUHAMUYECKHe ITapaMeTpPhl TIOTOKa >KUAKOCTH (Ta3a) TPY BHEIIHeM
oOTeKaHUM Tel W TeueHWHM B KaHasaxX (Tpybax), MPOTOYHBIX YaCTSIX THAPO-Ta30UHAMHUECKUX MaIIIWH,
aHa/IM3UPOBaTh Pe3y/bTaThl PeIleHNsT KOHKPETHBIX 3a/iad C 1Ie/IbI0 TIOCTPOeHMsI O0jiee COBEPILIEHHBIX MO/Ie/iel;

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
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpaeieHuto 24.03.03 Baaiucmuka u 2udpoaspoouHamuKa.

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

Copep>xaHre AUCIMIVIMHBI SIBJISIETCS OCHOBOM [si ocBoenusi aucuuiimd: MOJEJIMPOBAHUE
BBICOKOUHTEHCUBHBIX ITPOIIECCOB, TOCYJAPCTBEHHASA NTOI'OBASI ATTECTAIIS.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

e OIIK-5 — CrniocobeH 1CIo/b30BaTh COBPeMeHHbIe TIOJX0/bl U MeTO/[bl pellieHust PoeCCHOHATbHBIX
3a7iau B 00/1aCTH aBHUALIMOHHON M PaKeTHO-KOCMHUUECKON TeXHUKH

¢ OIIK-7 — CniocobeH 06pabaThIBaTh OMBITHBIE JAHHbIE (PU3UYECKUX U UAC/IEHHBIX SKCIIEPUMEHTOB TI0
oTpezie/IeHUI0 a3POJHAMHUYeCKUX U 0a/TMCTUUeCKUX XapaKTePHUCTHUK 0ObEeKTOB PaKeTHO-KOCMHUeCKOH
TeXHUKHU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

3aHATUA
CamocTosTe/bHasA

pabora cryjeHToB

BCEI'O
Jlekuuu
IIpakTHyeckune

TICK-2.4

-1

Pa3pen 1. JTamuHapHoe TeueHHe. YDaBHeHUs /IBH)KEHNS BA3KOW HeC)KMMaeMoi
6 >KuaKocTh. CIIOMCThbIe TedeHHs! BA3KOH UIKOCTH. TouHble pellleHHs ypaBHeHUi 25 10 6 4 15 20
Hagbe-Crokca. HecrarjoHapHsle TeueHust. TedeHue B OKpeCTHOCTH KPUTHUECKOM
TOUKHU. BpaijarensHoe ABIKeHNe KUAKOCTHU.

Paspen 2. KonBekTuBHbIe Tedenus. Kpurepun nogobus. Ipubmokenne
6 Byccunecka. CBOG0HOKOHBEKTHBHBIN MOrPaHUYHBIN C/I0I HA BePTHKAIbHOMN 23 8 4 4 15 20
creHke. CBOOO/JHOKOHBEKTHBHOE TeueHHe B 1010CTH. CMelllaHHast KOHBEKLHSL.

20

Paszpen 3. Teuenue rasa B Tpy6ax. [i3oTepmuueckoe JBIDKeHHe rasa B
TOPU30HTa/LHOM TPyGOIpPOBOZie. 3aKOH COXpaHeHHs SHEPTUH B MeXaHHYe CKOi
6 opme. YcTaHOBUBILIEeCST HEU30TEPMUUECKOE [IBI)KEHHE PeabHOro rasa B 23 8 4 4 15 20
rOpU30HTANIBEHOM TPyOOonpoBoze. TeueHHe BA3KOM XKUIKOCTH B TpyOax ¢
l/ICKyCCTBeHHOﬁ U eCTeCTBeHHOH 11€pOX0BaTOCTHIO.

20

Paspen 4. TypGy/sienTHbIe TeueHus. BosHukHoBeHue TypOynenTHOCTH. CpeaHue U
Ty/IbCallMOHHbIe Be/IMuMHbl. Oriepalius ocpejHeHus. KoppensiyoHHbIe
XapaKTepUCTHKH TypOyneHTHOCTH. CIIeKTpa/bHbIN aHa/m3 TypOy/IeHTHBIX TeUeHHH.

3 6 Ipucrennas Typ6OyneHTHOCTb. [Ipo6iema 3aMbIKaHHsSI M OCHOBHBIE TIOZXO/IbI K ee 73 25 20 5 48 40 40
petuennto. Mogenu Typ6yneHTHOCTH. [10/{X0bI ¥ METO/bI BEIYHCIUTENEHOTO
MOJeTUpOBaHUsT Typ6yﬂeHTHl:IX u CprP’IHbIX TEeUeHUH BSA3KOH JKUAKOCTH Y rasa.
CrpyiiHble TeUeHHUsI ¥ TeYeHus B CJIefjax.
Bcero 3a 6 cemecTp 144 51 34 17 93 100 100
Bcero o gucnymmHe 144 51 34 17 93 100 100
3.2. AyUTOPHBIN IPAKTUKYM
Homep u
P Oo0neMm,
Ne HavMMeHOBaHue
Tema NpaKTHUYeCKOro 3aHATUA ayp,.
n/n pa3fena
4acoB
JUCLHMILIUHBI
Pazpen 1. PaccmoTpeHyre TUTIOBBIX 3a/iau: TeueHus [lya3etins, Teuenue KysTTa,
1 |JlamuHapHOe TeueHue MeXX/y BpalljalollMMUCS LUIUHAPaMy, IlepBasd U BTopas 3ajaud| 4
TeyeHue. Crokca
Pazgen 2. . .
Ocob6eHHOCTH MO/IeTUPOBAHUS] KOHBEKTUBHbBIN TeUEHHI B COBPEMEHHBIX
2  |KoHBEKTHBHbIE 4
CTelMaM3UPOBAHHBIX MPOTPaMMHBIX cpefiaX. Pa3bop rmpumMepos.
TeYeHusl.
Pasgen 3. Teuerme OcobeHHOCTU MO/Ie/TUPOBAHUS JTAMUHAPHOTO U TypOY/IEHTHOTO TeUeHHsI
3 ra3§B N : Bax B Tpy0ax C TIOMOII[bI0 COBPEMEHHBIX CTel[daTu3UPOBaHHbBIX 4
pybax. MPOrpaMMHBIX cpe/i. Pa3bop nmpumepos.
Pazpen 4. OcobeHHOCTU MOZIe/TUPOBAHUS TYPOY/IEHTHOTO TTOTPAHUYHOTO CJI0S C
4  |TypOyneHTHbIe TIOMOLLIBK0 COBPEMEHHBIX CIIeljMaIu31MPOBAHHBIX ITIPOrPAMMHBIX CpPef,. 5
TeUeHHsI. Pazbop npuMepoB.
Bcero 3a 6 cemectp 17
3.3. CamocTosnTenbHas padora crygenta (CPC)
No Homep n HaumeHOBaHHe Oombem,
Copep)xaHue yueOHOro 3ajaHus
n/n pa3jea JUCHMILIUHBI 4acoB
1 W3yuenve marepuana paszera. 5
Pazpen 1. JlamuHapHoe Y P pasa
2 |reuenue BrimonHenue npaktrueckoro 3agaHus Nel Ha Temy 10
"JlaMrMHapHOe TeyeHue'.
3 W3yuenne maTepuana paszena. 5
Paszpen 2. KoHBeKTVBHBIE B Y P DA No2
0o
4 |Teuenus. E BITIOJIHEHHE TTPaKTUUeCKoro 3aiaHus Ne 'I'{a TeMy 10
MogenvpoBaHue KOHBEKTUBHOTO TeUeHus "
5 |Pa3sgen 3. TeueHue rasa B N3yuenne maTepuasna pasjena. 5
6 |Tpybax. Brinonnenue npaktuyeckoro 3aganHvs Ne3 Ha Temy 10
6 11038




"Mo/ieTMpoBaHue TeueHus ra3a B Tpyoe".
7 Paszen 4. TypGyneHTHbie N3yueHre MaTepuasa pasjena. 20
8  |reuenus Brinonnenue npaktuyeckoro 3aganus Ned Ha Temy 28
' "MogenupoBaHye TypOy/IeHTHOrO TIOrPaHUYHOTO CJ10st".
Bcero 3a 6 cemecTp 93
4. ®OPMBbI KOHTPOJIAA OCBOEHUA NTNCIIUII/IMHBI
CEMECTP HEJAE/IN CEMECTPA
12 3 4|5/ 6 7 8/9/10 |11 12 13|14 15 16 |17
6 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.

11038



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
Harpapiienuto 24.03.03 Basaucmuka u 2udpoaspoduHamuxa. JuciuruiiHa peanu3yeTrcs Ha (akynsTere A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-2.4 CriocoGHOCTb MPOBOAUTEL MCC/eAOBAHMS 10 a3pOrkApOorasofMHaMUKe M IPoLeccaM TeIiooOMeHa C
WCTIO/Ib30BaHWEM COBPEMEHHBIX WH(OPMAI[MOHHBIX TEeXHOJOTWH, TOTOBHOCTh K TIpOdeCcCHOHAIBLHON
9KCIUTyaTalliy COBPEMEHHbBIX CPeJiCTB BBIYUCIUTEIBHOIO MOJe/TUPOBaHNUS;
YK-1 crnocobGHOCTb OCYIIeCTB/SATH TIOUCK, KPUTHUECKWM aHaiu3 W CUHTe3 HWH(OpPMAaLUH, TPUMEHSITh
CUCTeMHbIV TIOAXO0/, AJIs1 pellieHusI T0CTaB/IeHHbIX 3a/au.

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 cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

MpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHsaTHS (17 4.), camocTosiTeNibHass paboTta
cryzaenTa (93 u).
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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 JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
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.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHnoBaHue paboTbI Pexkomenjyemas 1mTeparypa prm:{?éKOCTb’
Paspen 1. J/lamuHapHoe TeyeHuUe.
ViayuesHe Matepuaa payiena H. A. Bpeikos, B. H. EmesnbsaHoB, U. B. TerepuHa. . 5
) Ounamuika Bsizkoit xxugkoctu: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2021 (1-4)
BbIO/HEHHe MPaKTHYECKOro H. A. bprikos, B. H. Emenbsanos, U. B. TetepuHa. .
" Ivnamuika Bs3ko# xugkoctv: CI16.BI'TY
3apanns Nel Ha Temy "JIaMHHApHO® | wgORHMEX" pm. 1. &. Yeturosa, 2021 (1-4) 10
TeueHUe".
I'. ITnuxTuHr. . Teopus norpaHuuHoro ciosi: M.: Hayka.
I'n. pex. pus.-mar. mur., 1974 (7-15)
Wroro mno pasgeny 1 15
Pa3pen 2. KoHBeKTHUBHBIE TEYeHHS.
Vsyvetiie Marepuaa pasaera. B. H. EmenbanoB. . MogenpoBanue >
BrinosHeHye NPaKTHHIeCKOro CBOOO/THOKOHBEKTUBHBIX TEUEHUH B TEXHUUECKUX
3ajanus Ne2 Ha Temy obbekrax: CI16.BI'TY "BOEHMEX" um. [I. ®. 10
MopenipoBaHie KOHBEKTHBHOTO Yerurosa, 2013 (1)
TeueHus".
Wroro no pasgeny 2 15
Pazgen 3. Teuenue rasa B Tpyoax.
Vsyuetiiie MatepHana pasena. A. ITx. PeitHonb/c. . TypOyneHTHbIe TeyeHus B >
Brino/HeH#e TMPaKTHYeCKOro VH)XeHEepHBIX NpWIokKeHUusax: M.: OHeprus, 1979 (4)
fa'anHH Ne3 Ha TeMy I'. IITnuxTuHr. . Teopus norpaHuyHoro ciiost: M.: Hayka. 10
MopenvpoBaHye TeueHus rasa B T'1. pesr. bu3.-mar. ., 1974 (20)
TpyOe".
Wroro no pa3geny 3 15
Paspen 4. TypOy/ieHTHbIE TeueHHs.
N. A. Benos, C. A. Hcaes. . MogenposaHue
W3yvenne marepuasna paszena. TypOyneHTHbIX Teuenmii: CI16.BI'TY "BOEHMEX" um. 20
O. ®. YcruHoga, 2001 (1-9)
K. H. Bosikos, B. H. EmenbsiHOB. . MozgenupoBaHue
KPYTHBIX BUXpeH B pacuéTax TypOy/eHTHBIX TeUeHH:
M.: PUIMATIINT, 2008 (1-5)
BeimosiHeHre pakTHUeCKOro K. H. Bosnikog, B. H. EmenbsHoB, B. A. 3a3uMko. .
3afanust Ned Ha Temy TypOy/ieHTHBIE CTPYH - CTAaTHCTUYeCKHe MOZe/TH U 78
"MogepoBanue TypOy/IeHTHOTO | Mogie/IMpoBaHKe KPYTHBIX BUxpeii: M.: ®PU3MATIIUT,
TIOTPAaHUYHOTO CJIos". 2013 (1-3)
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 48

11

11038



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

KYPC

CEMECTP

HaumeHoBaHue pa3jesioB U
AUJAKTHYECKHX eNHMI]

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAKTHOM

tdopme

BCET'O
Jlekipuu
IIpakTHueckue
3aHATHUA

CamocrosiTeibHasA
paboTa CTyAeHTOB

dopmupyemas
KoMmeTeHUusA, %

IICK-2.4

YK-1

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

Paspen 1. J/lamuHapHoe TedeHHe.

25

N
(@)

N
o

Otyer 110
MPaKTUYeCKOMY
3aZlaHUIO0

Pa3pen 2. KoHBeKTHBHbBIE
TeUeHHsI.

23

15

20

20

Otyer 110
MPaKTU4eCKOMY
3aZlaHUIO0

Pazpnen 3. Teuenue raza B
Tpybax.

23

15

20

20

Otyer 110
MPaKTU4eCKOMY
3aZlaHUIO0

Pazgen 4. TypOy/ieHTHBIE
TeYeHHs.

73

25 | 20 5

48

40

40

Otyer 110
MPaKTUYeCKOMY
3a/laHUIO0

Bcero 3a 6 cemecTp

144

51 | 34 17

93

100

100

Bcero no Aucuum/InHe

144

51 | 34 17

93

100

100
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