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JIUCT COI'JIACOBAHUA
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Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
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Kadenpa A9 TINTASMOTA3OAVNHAMMUMKA U TEIIVIOTEXHUKA
JlanrTuHckast Mapusi MuxaitnioBHa, CTapIiui rperojiaBaresib
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3apenyromuii kadeapoii Terepuna U.B., K.T.H., [011.

[Tporpamma paccMOTpeHa
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
A3POJMHAMMYECKOE U TEIVIOBOE ITPOEKTUPOBAHUE

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:

OTIK-5 — CriocobeH UCIOo/b30BaTh COBPEMEHHbBIE TIOAXO0/bI M METO/[bI PEllieHus MPodeCCUOHABHBIX 33/ja4 B
00s1aCTH aBUALIMOHHOW Y PAKETHO-KOCMUYECKOM TeXHUKH

IMK-1.2 — CnocobeH pa3pabaTbiBaTh (U3MUECKME W MaTeMaTHueCKhe MOJeIM IIPOLeCCOB, a TaKXkKe
BBITIOJTHATL PACUeThI TTapaMeTPOB pabouero Mporiecca, TeMIOBOr0 COCTOSHUS M XapaKTePUCTHK JIBUraTe/el 1
SHEpProyCTaHOBOK JieTaTe/bHbIX armnaparoB

@DopMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTYDKEeHHe C/lefyIOLINX pe3y/isTaToB 00pa3oBaHust:
OIIK-5

3HAHUA:

(yHIaMeHTaNbHBIX pa3/e/ioB eCTeCTBEHHOHAYUHOTo U Mpo¢eCCUOHANTbHOTO IUK/IOB [/ TIOHUMaHUs
(U3NUeCKOM CYIHOCTH pabouux TPOIIeCCOB SHEPreTHMUeCKHX YCTAaHOBOK AaBUAIMIOHHOW W paKeTHO-
KOCMUYECKOHN TeXHUKU.;

YMeHUs:

pelliaTh 3aflaud aBUALIMOHHOW W DPAKeTHO-KOCMUUYECKOW TEeXHWKHA C YYeTOM a3pOoJUHaMHuUecKuX u
0aTMCTUUeCKUX TTapaMEeTPOB.;

HaBbIKU:

aHa/M3a BAWAHUS a’pOJMHAMHMUECKUX W Oa/lMCTUYeCKUX T[apaMeTpoB Ha SKCIUTyaTal[MuOHHbIE
XapaKTepUCTUKK aBUAIIMOHHON W PAKeTHO-KOCMUYeCKOUM TeXHUKHU..

IIK-1.2

3HAHUS:

OCHOBHBIX (UM3MUECKUX CBOMCTB >XUAKOCTEH W ra3oB, OOL[Me 3aKOHbI W YPaBHEHUS CTaTHKH,
KUHEMAaTUKA W [JWHAMUKWA >KUJIKOCTEM ¥ Ta30B, OCOOEHHOCTH (U3NUECKOr0 U MaTeMaTHyecKoro
MO/Ie/IMPOBaHMsI OfHOMEPHBIX, ABYMEPHBIX W TPEXMEPHBIX, [03BYKOBBIX U CBEDPX3BYKOBBIX, JJAMUHADHBIX U
TypOy/IeHTHBIX TEUeHUH H/leaNbHON U peaslbHON HeCKMMAeMOU U CKMMaeMOM XKUJIKOCTeH;

3aKOHOB U OCHOBHBIX (PM3MKO-MaTeMaTHyeCKUX Mozesieli TiepeHoca TelyIoThbl M MacChl IPUMEHUTETEHO
K a3pOIMHAMWYeCKHM U TelJIOTeXHUUeCKUM 00beKTaM U CUCTeMaM;;

YMeHUs:

WCTIO/b30BaTh MaTeMaTU4yeCKui armapaT ¥ MHGOPMal[MOHHbIe TEXHOJIOTUX TIPYU M3yueHUU TIPOLieCCoB,
TPOTEKAIIUX B ABUTATe/SIX ¥ SHEPrOyCTaHOBKaX JieTaTe/bHBIX arifapaToB

AHAJIM3UPOBATh Pe3y/IbTaThl PelleHHss KOHKPETHBIX 3a7lau C I1e/Ibl0 TIOCTPOEHUs] 0osiee COBEPIIEHHbBIX
MoZiesiel;

aHa/IM3UPOBaTh Pe3y/bTaThl SKCIIePUMeHTa C TPUB/IEYeHHEM MeTO/0B MaTeMaTHueCKOH CTaTUCTUKUA U
“H(OPMaLIMOHHBIX TeXHOJIOTH;;

HaBbIKU:

TEOPEeTUYECKOTO W BBIUMC/IUTENIBHOTO HCC/IeOBAHUS SIBJIEHUM pa3/MuHON (H3MuecKol TpUpOABI B
obnacTy TeryiooOMeHa ¥ a3pOJHAMUKH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa ASPOOVHAMMUWYECKOE U TEIVIOBOE ITPOEKTUPOBAHUE sBrsieTcst
JTUCLIUTUTUHOM 00s13aTe/IbHOM YacTu 6;10Ka 1 mporpaMmbl MO[rOTOBKY M0 HamnpaeieHuto 24.03.05 /lsueamenu
Jlemame/bHbIX ANNApamos.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
TEIUVIOIIEPEJAYA, TEPMOJAVWHAMWUWKA, BBICHIASI MATEMATUKA, MEXAHUKA
JKUJIKOCTH U TA3A, YCTPOMCTBO, OCHOBBI TEOPMM U KOHCTPYKIIVU JIBUIATEJ/IENA
JIETATEJIBHBIX AIIITAPATOB.

Copep>XaHue AUCLMIVIMHBI SIBJISIETCSI OCHOBOM [/s1 ocBoeHusi aucuuriyivd: MOJE/IMPOBAHUE
BBICOKOMHTEHCUBHBIX TIIPOILIECCOB, HAYUHO-UCC/IEJOBATE/IbCKAAI PABOTA,
YHUPC, MOAE/INPOBAHUME C ITPUMEHEHUWEM CAD/CAE-CUCTEM.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, TeOPEeTUYeCKOTO U SKCIIePUMEHTA/ILHOIO UCC/Ie/JOBaHUS B
NpodeCCHOHAIBEHOM [1eSITeNbHOCTH

e OIIK-5 — CriocobeH MCIo/b30BaTh COBPeMeHHbIe TIOX0/bl K MEeTO/[bI pellieHust IPo(eCCHOHATBHBIX
3a7a4 B 00/1aCTH aBUALIMOHHOMN U PaKeTHO-KOCMHUUeCKOM TeXHUKH

¢ OIIK-6 — CrniocobeH aHamM3UpOBaTh, CACTEMATU3UPOBaTh U 00001[aTh MHGOPMALMI0 0 COBPEMEHHOM
COCTOSIHWU U TlepClieKTUBax pa3sBUTHsI OTPAC/IU ABUraTe/IeCTPOeH sl U SHepreTHyeCcKol TeXHUKU

o TIK-1.1 — CnocobeH MCI0/Ib30BaTh 3HaHUs (yHAaMEeHTa/IbHbIX pa3fe/ioB eCTeCTBEHHOHAYUHOIo U
npo¢heCcCHOHATBHOTO LIUKJIOB /i7Isl TIOHUMaHHsl GU319eCKO CyLTHOCTH paboumX MpoLieCCcoB
5HepreTUUeCKHUX YCTAaHOBOK aBUAlJMOHHOM M paKeTHO-KOCMUYECKON TeXHUKU



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-5

TIK-1.2

Paspen 1. BBejjenne B npo0/1eMy a3pojHHAMHYECKOT0 U TEN/I0BOTr0
npoexkTupoBanus JIA. IToctaHoBKa 3a/1a4 a3poAuHamMuKu JIA.
PaciivipeHye TPAaKTOBKH 3a7jau a9pOJAMHAMHUKK. VIcTopust pa3sBUTHSI
aspozitHaMKKK. MeTozbl M cpeficTBa. [IprMepsl COBpeMeHHBIX
SKCITepPHMEHTA/IbHBIX KOMIIIEKCOB U TPY6. BIuncuTe b b
9KcriepumeHT. I1pumeps! pemtenus 3agiau Metogamu CFD. CAITP.
OnrumMusanys B npoexktupoBaHuu. CAD-CAE texHonoruu.

10

Paspen 2. CucreMbl KOOP/MHAT, HCI0/Ib3yeMble B a3pOHHaAMHUKe.
Cusibl 1 MOMEHTHI fieficTBytoiye Ha JIA B nosete. OCHOBHbIE
a3pOJMHAMUYECKHE CXeMBI JIeTaTe/IbHBIX alapaToB. A3poAHHaMUYeCKre
k03 duLpenTsI. OBLIHe BBIpaXKeHHUs /1St a9POMHAMIYE CKUX

k03¢ duLeHToB. [POH3BOAHbIE a3pPOAUHAMUYECKUX KO3(bULIeHTOB.
CrarnuecKue U BpauiaresbHble KO3Q®ULeHTb. OCHOBHbIE 3aBUCUMOCTU
7151 KO3((ULIEHTOB CHJT U MOMEHTOB.

Paspen 3. Cucrema ypaBHeHHH JJUHAMUKH 1ojieTa. Maremarnyeckue
mopenu JTA. AHanus npocreifimx ABkeHHi JIA (ropu30HTaNbHbINA
T10J1eT, TI/IaHUPOBaHKe, KOOPAUHUPOBAHHbINM Pa3BOPOT, a9POAHHAMUKA
MU/I0TaXa - 6ouKa, IMMe/IbMaH, IToMNop, ropka). Crarnueckast
YCTOIYMBOCTB U ieMITpUPOBaHHe. YCTOWUMBOCTD ABIKEHHS U
yIipaB/ieHHe TI0JIETOM.

16

10

10

Pa3pen 4. AspopuHamMuKa Kpblia. ['eoMeTpryecKre XapakTepUCTHKU
Kpbiza. Kpbinio GeCKOHeYHOro pa3maxa, MeXaHu3M BO3HMKHOBEHHS
MoAbeMHOM cunbl. Kpblio KOHeuHoro pasmaxa, Hecyiwjasi iuHust [lpanaTs.
Vcropuueckre MoTuBbL. JKyKoBCKHH - Yarisirus. I1prucoeayrHeHHble 1
cB0GOAHbIE BUXPH. VIHAYKTHBHOE COMPOTHBIIEHHE. ASPOJAHHAMHYECKHe
acreKThl MeXaHU3aluH Kpblia. MeTo/bl yueTa cxxuMaeMocTu. Kpbiio B
OKOJI03ByKOBOM TI0TOKe, KpUTHUeCKuid Max, BO/THOBOe COMPOTHUB/IEHHE.
3ByKoBO#1 6apbep. Kpbi/io B CBepX3ByKOBOM MOTOKE. 3aKOH IIOLIA/eH.

14

10

10

Paspen 5. AspopuHaMuKa Kopmyca. A3poJuHaMIuecKast
nHTepepeHLst. Borpocs! TerioobmeHa.

14

10

10

Pa3paen 6. AspoguHaMHKa OTPHIBHBIX TeueHu#. Ob1jast KapTHHA
orpeiBa. Knaccugukaiyst OTpbIBHBIX TeueHHi. CXeMbl OCHOBHBIX T€YeHHit
— npsiMasi ¥ 06paTHast CTYNeHbKH, KaBePHbI, OTPhIB B COILIE, BAYB 1 OTpBIB.
MeTozibl pacyeTa OTPbIBHBIX TeUeHHH. [IUCKpeTHbIe BUXPH, UHTerpasibHble
MeTO/bl, TIPSIMOe UHC/IeHHOe MO/Ie/TMPOBAHNe, ACUMTOTHYECKHE METOZbI,
VH)XeHepHbIe MeTOAMKH. [IprMepk! pacyeTa JJOHHOTO JJaB/IeHNs Ha OCHOBe
cxembl Kopcra. VIHKeHepHble METO/bI pacyeTa OTpbIBa NPH NajleHun
CKayKa yIUIOTHeHUs C OrPaHUYHBIM C/10eM. TpexMepHbIii OTPbIB.
Knaccugukaryst Touek 0TpbIBa TPEXMEPHOTO IMOrPaHHYHOrO C/I0SL. JIMHAM
cTeKkaHus 1 pacrekanus. Cezina u ¢okychl. ITorpaHnuHbIi coi Ha
CKOJIb35111{eM Kpbljle. A3POJJMHAMUKA TPeXMePHOTrO MOrPaHUYHOrO CJI0s.
Tennoo6MeH Mpy OTPLIBHOM 0OTEKaHNH.

16

10

10

10

Paspen 7. AspopuHaMHKa 0praHoB ynpas/jieHHsl. A3poJHaMMKa
BO3/[yX03a00PHUKOB. DKEKLST ¥ MHIKEKLHS.

10

10

10

Paspen 8. Conuto. KOHCTPYKTHBHBIE CXeMbl COM/IOBBIX O/10KOB.
FaBO,Z[I/IHaMI/IKa coria.

10

10

Paspen 9. A3pogMHaMHKa CIIycKa ¢ OpOUTHI U Bo3BpalleHus. 3a/iaun
BBIBE€J€HUS U X a3POAVHAMUYECKOE U TeryioBoe obecrieuenue.
Knaccudukanus crryckaeMsix arnmapartoB. CucTeMa ypaBHeHU AMHAMUKU
Bxoza. [Teperpysku u TernioBoe B3auMo/ieiicTBre ¢ armocdepoii. Kopuzop
Bxoza. TeroBas 3alyra B 3a/jauax BXofia ¥ BO3Bpall|eHus].
KTIHCCI/ICI)I/IKHLU/IH MeTO/|0OB TeIyI03alluThl. DusnuecKre 0CHOBBI
Pas3/IMYHbIX METO/0B TeII03allMThl U UX MaTemMaThuyeckoe obecrieueHue.

19

11

10

10

Paspen 10. A3poynpyroctb 4 HeCTallHOHapHbBIE P&)XHMBI.
Knaccugukanys aspoTepMoynpyrux siBleHni. Ypyrue XapakTepuCTHKH
aeMeHTOB JIA. CraTnueckasi a3poynpyrocts. JluBepreHuust Kpblia.
PeBepc opraHoB ynpasneHust. [JJuHaMuueckast a3poynpyrocts. dnarrep.
Tpocreiimye Mogeny duiarrepa. M3rubo-KpyTHIIbHBIN 1
n3ri6o3epoHsii prartep. badtunr. 'atonuposanye. [ummu.

10

10

Pazpen 11. Kypcopoii npoekT. HariicaHye KypcoBOro npoekTa o
WH/IMBH/ya/IbHOMY 3a/laHHIO.

19

19

10

10

Bcero 3a 6 cemecTp

144

68

17

17

34

76

100

100

Bcero o AucHMIIMHEe

144

68

17

17

34

76

100

100

3.2. AyUTOPHBIN IPAKTUKYM

Homep u HaiMeHOBaHHe
pa3jesna JUCIUNIUHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oonem,

ayp.
JacoB

Pa3zpen 1. Begenue B
npobemy

6

ITakeTsl MporpamMm MH>XE€HEPHOT'O dHa/I13d. OTarbl
BBIUMC/IMTE/IBHOI'O MO e/IMPOBaAHUSA TEIJIOa3pOJHMHaMHUYeCKHNX
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a3pOoVUHaMUYeCKOro 1 TIPOLIECCOB.
TeIUIOBOTO
NpoeKkTupoBaHus JIA.
AspoHaMHAYeCKue CUTbI, MOMEHTBI M UX KO3((ULIMeHTHI.
Pazgen 2. CucreMbl POA ’ by
OcCHOBHBIe 3aBUCUMOCTH 1151 K03¢durreHToB. PaccMoTpeHue
2 |KOOp[WHAT, UCTO/Ib3yeMble 2
TIPUMEPOB U pellleHue NPaKTUYeCKUX 3a/,ay, HarlpaB/IeHHbIX Ha
B a3pOJMHaMUKe.
v3yueHHe JaHHOTO pa3zena
Pazpen 3. Cucrema
3 ypaBHEHUM JUHaMUKH PaccMmoTpeHue MpUMepoB U pellieHue MpakTHYeckKuX 3azad, ?
rosiera. Marematnueckre |HarpaB/jeHHBIX Ha M3yueHHe JaHHOTO pasjerna
mogenu JIA.
leomeTprueckuie XxapakTepUCTHKHU Kpblia. PaccMoTpeHue
Pasgen 4. AspogrHamuyKa
4 KDLUIA TIPUMEPOB U pellleHue MPaKTUYeCKUX 3a/jay, HarlpaB/IeHHbIX Ha 4
pia. H3yueHHe JaHHOT0 paszesa
5 Pa3pen 5. AspoguHamuka |(PaccMoTpeHVe IIpUMepoOB U pellieHre TIPaKTUUeCKUX 3a/iady, 4
KopIyca. HarpaB/eHHbIX Ha U3yueHue JaHHOTO pa3zesna
6 Pa3pen 6. AspoguHamuka |(PaccMoTpeHuve IIpUMepoB U pellieHre IIPAKTUUeCKUX 3a/ady, 4
OTPBIBHBIX TeYeHHUH. HarpaB/eHHbIX Ha U3yuyeHue JaHHOTO pa3zesna
7 Pa3spgen 7. AspogunHamuka |PaccMoTpeHuve nprMepoB U pellieHre TIPaKTUUeCKUX 3a/ad, 4
OpraHoB yIpaB/eHusl. HarpaB/eHHbIX Ha U3yuyeHre JaHHOTO paszerna
PaccmoTpeHye NpuMepoB U pellleHre NpaKTUUeCKUX 3a/a4
8 |Pa3men 8. Coruio. p PUMED p P anad, 4
HarpaB/eHHbIX Ha U3y4YeHre JaHHOTO paszena
Pazpen 9. AspoaviHamuKa
PaccMmoTpeHue NpUMepoB U pellieHue MpakTHYecKuX 3azad,
9 |cmycka c opOUTHI U 4
HarpaB/IeHHbIX Ha U3yuyeHue JaHHOTO pa3jena
BO3BpalL[eHHS.
Pazpen 10. Aspoynipyroctb
PaccMmoTpeHue MpUMepoB U pellieHue NMpakTHYecKuX 3aziad,
10 |4 HecTal[MOHapHbIe 2
HarpaB/eHHbIX Ha U3yueHue JaHHOTO paszena
PEKUMBI.
Bcero 3a 6 cemecTp 34
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0bem
Ne Homep n HanMeHOBaHue pa3jena ?
Tema /1a00paToOpPHOro NpPakTHKymMa ayp.
n/n AUCIUIITUHBI
4acoB
Pa3pen 2. Cuctemsl KOOpJUHAT,
1 A PA ’ TpaekTopusi 06beKTOB B aTMOChepe 3eMIH. 2
WCTIONb3yeMble B a3po/JMHaMUKe.
Pasgen 3. Cucrema ypaBHeHU JUHAMUAKU . .
2 A yp A Amnanus cratnyeckou ycromnuusoctu JIA. 4
nosiera. Maremarruueckue mogenu JIA.
3 |Pa3gen 5. AspoguHamuKa Kopiiyca. JuHamuka nosieta JIA 2
4 Pazpnen 6. AspoarHamMuKa OTPBIBHBIX OTpbIBHOE 0OTeKaHue Te/l. PacueT Ha OCHOBE 4
TeueHUH. MeTO/la AJUCKPETHBIX BUXPEU.
Pacuet TpaekTopuu ABWKeHNUs
5 TPEXCTYNeHYaTol 0a/lTMCTUYeCKON pPaKeThl 3
Pa3gen 9. A3poaHaMUKa CITyCKa C OpOUTBI
ARIAN
Y BO3BpallleHusl.
6 AspojriHaMiKa 1 TeTyIo06MeH TIPH CITycKe C 2
OpOUTHI NCKYCCTBEHHOTO CITyTHUKA 3eMITH.
Bcero 3a 6 cemecTp 17
3.4. CamocTosnTenbpHas padora crygenta (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Cojep>xaHue yueOHOro 3a/jaHus
n/n paspaena 4acoB
AUCLHIIHHBI
Pa3zpen 1. Beegenue B
npobemy .
ITpopaboTka MaTepHraoB MPAaKTHUYeCKUX 3aHATHH U yueOHO-
1 |aspogyHaMHUueCcKoro u - 4
MeTOoANYeCKoi uTeparypel. IloaroToBka orvera mo JIP.
TeIUIOBOTO
NpoeKTUpoBaHus JIA.

37402




2 |Pa3gen 2. Cuctemsl  ([TpopaboTKa MaTepyaioB MPAKTHUECKUX 3aHATHH U yueOHO- 4
KOOp/VHAT, MeTOANYeCKOM mTeparypel. IloaroroBka oryera mno JIP.
UCII0/Ib3yeMble B
a’po/iHaMUKe.
Pazpen 3. Cucrema
ypaBHeHUM AuHaMUKH [[TpopaboTKa MaTeprasioB MPaKTUUeCKUX 3aHATHH U yuebHO-
3 |monera. MeToAuueckoit ureparypsl. [1oAroTOBKa OTUETOB MO 2-M 8
MaremaTryeckue naboparopHbIM paboTam.
Mogenu JIA.
Paspen 4. ITpopaboTka MaTepyaoB MPAaKTUUECKUX 3aHATHH U yueOHO-
4  |AspoguHamMuKa METOAUYECKOH uTeparypbl. I10Ar0OTOBKA OTUeTa 10 J1abopaToOpHOM 8
KpbIa. pabore.
Paspen 5. ITpopaboTka MaTepyaoB MPAaKTUUECKUX 3aHATHM U yueOHO-
5 |AspopuHamuKa METOAUYECKOU uTeparypbl. II0ArOTOBKA OTYeTa 10 J1abopaToOpHOM 7
KopItyca. pabore.
Pazgen 6. .
ITpopaboTka MaTepUasoB NMPAKTHUECKUX 3aHSTHHI U yueOHO-
6 |AspoauHamMuKa N 6
. |Meromuueckou nutepatypsl. [loaroroBka otyera ro JIP
OTPBIBHBIX TEYEHUM.
Paspmen 7. o
ITpopaboTka MaTepUaoB NMPAKTHUECKUX 3aHSTHHI U yueOHO-
7 |AspoagvHaMuKa N 4
MeTOJMUeCKOH JIUTepaTyphl.
OpraHOB yIpaBJIeHUsI.
IIpopaboTka MaTepraioB MpakKTHUeCKUX 3aHITUH U yueOHO-
8 |Paspen 8. Como. bop Varep P y 4
MeTOJUYeCKOM JIUTepaTyphl.
Paszen 9. ITpopaboTKa MaTepHasoB MPaKTUUeCKNX 3aHATHI 1 yue6HO-
9 |AspoguHamuka i 4
POL, MeTOJUYeCKO! IUTeparyphl.
CTyCKa C OpOUTHI U
10 |BosBpareHus. IToaroToBKa OTUETOB MO 2-M J1TabopaTOpHBIM paboTam. 4
Pazgen 10. .
ASDOVIIDYEOCTE I ITpopaboTka MaTepUaoB NMPAKTHUECKUX 3aHSTHH U yueOHO-
11 poyrpy MeToAuuecKoi iureparyphl. [10Ar0TOBKa UTOTOBOPOrO OTYeTa M0 4
HeCTallOHapHbIe o
MpPaKTUYeCKOU paboTe B cemMecTpe.
PE>KHUMBI.
BrIinosiHeHue KypCcoBOro IIpoeKTa Mo UHVBH/yaJIbHOMY 3a[aHUIo.
.. |AHanu3 nporeccoB U ()OpMHUpPOBaHHE MaTeMaTHYeCKUX MOZesei.
Pazpen 11. Kypcosou pon (bopmup A
12 DOGKT. IIpoBefeHye TPOEKTUPOBAHUS M BBIYUC/IUTEILHOIO MOZe/TMPOBAHUS. 19
P ) AHanu3 pe3ynbTaToB. [T0ATOTOBKA MOSICHUTETEHOM 3alCKU, J0Kaja
Y TIpe3eHTaluu
Bcero 3a 6 cemectp 76

3.5. KypcoBoii npoeKT

IIEPNOJ
NCIIO/IHEHUS IVIAHUPYEMOE
COAEPKAHHE STAIA (Hepenu BPEMHSI (uac)
ceMecTpa)
Otan 1. O6CyKIeHUe C pYKOBOAUTENEM COZIepP>KaHUs pabOoThI.
OripezienieHye Ljeiel ¥ IOCTaHOBKa 3a7iau paboThl. Pa3paboTka maHa 1-2 4
paboTHI Hafi IPOEKTOM
Otan 2. AHanu3 iMTeparypsl I10 TeMaTUKe KypPCOBOIO IPOEKTa.
AHanu3 MPOTEeKarIIKX MPOL[eCcCOB U (OPMUPOBaHUe MaTeMaThyeCKUX 3-7 12
Mozesen
Otan 3. [IpoBefieHre BEIUMCIUTE/IBHOTO MOJIe/TMPOBAHUS. AHATN3 8-15 14
pe3y/bTaTOB YMCIEHHOT0 MOZe/TMPOBaHuUs
Oran 4. IToAroToBKa MOsICHUTe/TLHOM 3aIliCKH, TO0K/Ia1a U 16-17 6
rpe3eHTaluu
Bcero 3a 6 cemecTp 36
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJEJ/IN CEMECTPA
3 4 8 910(11 12 13 14 15 16|17
Otu. mo | Otu. o OTu. 110 OTu. 110 Ot4y. mo | OTt4. 11O
6 JIP JIP JIP AP JIP JIP 113 AP KII

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTrueckasi paboTa;
Ortu. o JIP — otuet 1o JIP;

KB — KOHTpO/bHBIE BOIIPOCHI;
KII — KypcoBoii IPOEKT;

Ortu. 1o 13 — oTueT no nNpakTUUECKOMY 38, aHUIO.

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B

clefyroumx popmax:
e UArHOCTUYecKas pabora;

oTuet 1o JIP;

KYDPCOBOI1 TIPOEKT;

°
¢ KOHTPOJIbHBIE€ BOIIPOCHI;
°
.

OTYeT I10 MPAKTU4YeCKOMY 3aJdHHUIO.

HpOME)KyTO‘lHaH dTTecTalus IIpoOBOAUTCA B (popmax:

¢ 5S5K3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1

2.

10.

11.

12.

13.

14.

. A.T. Tony6eB, A. C. Enuxun A.C., B. T. Kanyrux. Aspogunamuka. M.: V3a-Bo MI'TY um. BaymaHa.

3onotas kosnekuus, 2017, s51. pec.

A.T.TonyGes, B. T. Kanyrun, A. FO. JIyienko. . AspoauHamuka. M.: M3g-Bo MI'TY um. H. 3. Baymana,

2010, 32 5ks.

. A. H. Bosikos. . PacuéT aspojiHaM1ueCKHX U TeIJIOBbIX XapaKTEPUCTHK BBIMTYKIIbIX TeJl B
CBOOOTHOMOJTEKY/IAPHOM TOTOKe Taza. CIT16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2004, 75 3K3.

. B. B. CaxuH. . YcTpo¥CTBO 1 felicTBHe sHepreTuuecknx oovekroB. CII6.5I'TY "BOEHMEX" um. 1. ®.
Ycrtunosa, 2008, 1. pec.

. B. T. Kanyrus. . Aspora3ofiitHaMyKa OpraHOB yIIpaBJ/IeHusI II0/IETOM JleTaTe/IbHbIX annaparos. M.: 13a-
Bo MI'TY um. H. 3. baymana, 2004, 16 3k3.

. I. A. AkumoB, B. A. 3a3sumko, B. A. bopoiaBkuH. . A3pofiuHaMHyeCK1e XapaKTepUCTUKK JleTaTe/IbHbIX
anmaparos. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2003, 120 3k3.

. M. TI. Tun30ypr. . Aspora3oauHamuKa. M.: Beicmas mkosna, 1966, 120 3k3.

. K. H. Bonkos, B. H. EMenbgHOB. . BeiunciuTenbHble TEXHOIOTUM B 3a/jadaX MEXaHUKU JKUJKOCTU U
rasa. M.: ®DU3MATIINT, 2012, 63 3k3.

. K. H. Bonkog, B. H. EmenbsiHOB. . MofilenlipoBaHHe KPYITHBIX BUXPeH B pacuétax TypOy/eHTHBIX

TeueHunt. M.: DVI3MATJINT, 2008, 7 3Ks.

K. H. Bonkos, B. H. Emenbsanos, U. B. Terepuna. . ['a30BbIe TeueHus B COIJIaX S3HEProyCTaHOBOK. M.:

OU3MATIINT, 2017, 50 3K3.

M. T. Mowucees. . Tpenue u TeruioobmeH B aspoauHamuke. CI16.BI'TY "BOEHMEX" um. 1. ®.

YcruHoBa, 2010, 81 3k3.

M. I'. Moucees, FO. M. ITupkyHoB. . OcHOBBI asporazoguHamuku. CI16.BT'TY "BOEHMEX" um. []. ®.

YcruHoBa, 2006, 175 9K3.

H. H. ®énoposa, C. A. Banbrep, M. H. Tanunos. . OcHoBel pabotel B ANSYS 17. M.: IMK Ilpecc,

2017, s51. pec.

C. M. Kpusesb. . [JuHamyKa rosiéta. Pacuét néTHO-TeXHUYeCKUX U MWIOTaKHBIX XapaKTepUCTHUK

camouiéra. CII06.: JIans, 2018, 15 3k3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIIHE:

He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:

He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTeUHbIE CUCTEMBI:

1
2

3
4

5

. https://e.lanbook.com/ — 3BC JlaHs;
. https://ibooks.ru/ — 3BC Ai#ibykc.py - 3T0 60/bIL0M BEIOOP aKTyabHOU JIMTepaTyphl [Jis Balllel

O1O/INOTEKY B 37IEKTPOHHOM BUJIE;

. http://www.tnt-ebook.ru/ — TNT-EBOOK - D51eKTpOHHO-010/1M0TeUHast CUCTEMA,;
. https://repository.library.voenmeh.ru/jspui/ — ®yHgamenTansHas 6ubnuoreka BI'TY « BOEHMEX» M.

[.®. YcTuHOBa;

. https://urait.ru/ — I'maBHasi — O6pa3oBatenbHas mardopma FOpaiT. [I151 By30B U CCy30B..

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1
2

. https://rusneb.ru — HaijuoHanbHas 3/1eKTpoHHast oubsuoreka (HIB);
. https://cyberleninka.ru/ - HayuHas 37mekTpoHHas 6ubaroTeka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byHZaMeHTa/IbHBIX UCC/IeJ0BaHUH.

WHudopmaLoHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texskcrept — ViHpopMaLMOHHBIN TTOpPTal TEXHUYECKOro perynipoBanus: HopMmel, mpaBuia, cTaHAapThl

PoD;
10



2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoe obecrieueHue:

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

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTrHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

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

6.3. JTaGopaTopHbIe 3aHATHA:

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

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOE KOMITLIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTy/IeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

12



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
A3SPOJUHAMMYECKOE U TEIUVIOBOE ITPOEKTVIPOBAHIUE

AnHoTanusa paboueii nporpaMMsl

Oucuyminaa  ASPOJVUHAMMWYECKOE W TEIUVIOBOE ITPOEKTUPOBAHWE sBnsercs
JUCLUIIMHON 00s13aTe/IbHOM YacTH 0/10Ka 1 mporpamMmbl ITOJTOTOBKH 110 Harpasiaenuto 24.03.05 /[eueamenu
Jflemame/bHbIX annapamos. [JUCIIUTIIHA peanu3yeTcsa Ha GakynbreTe A PakeTHO-KocMHUecKas TexHUKa bI'TY
"BOEHMEX" um. [].®. YcruroBa kadenpoit A9 TINTASMOTA3OAMHAMUKA U TETINIOTEXHUKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-5 CriocobeH MCMO/b30BaTh COBPeMeHHbIe TOJX0Abl U MeTO/bl pellieHus: NMpodeCcCHoHaNbHBIX 3a7lau B
00/1aCTY aBUAI[MOHHON M PAKEeTHO-KOCMHUECKOH TEXHUKH;
[TK-1.2 CriocobeH pa3pabarbiBaTh (HU3UYeCKHe W MaTeMaTHuecKre MOZe/H IMPOLIeCCOB, a TAKXKe BBITIOIHSTH
pacueTsl TapamMeTpoB paboyero mpolecca, Te[JIOBOTO COCTOSIHASL Y XapaKTePUCTWK JBUTaTesed U
9HEepProyCTaHOBOK JleTaTe/IbHBIX araparos.

Co;[epx(aHHe AVCHUITVIMHBI OXBATbIBaeT KPYI' BOIIPOCOB, CBA3dHHLIX C HM3y4YeHHEM TeOpeTHU4YeCKWX OCHOB U
CYITHOCTH OCHOBHBIX d3POAWMHAMUUECKUX U TEIVIOBLIX TMPOLECCOB IPUMEHUTETIBHO K 00BLeKTam aBHa]_[HOHHOI;'I
n paKeTHO—KOCMquCKOﬁ TE€XHUKH, METOJ0B YHMC/IEHHOI'O DEIIE€HWs pa3/IMYHOro poAd 3d/ay; aHd/IM3a MeTO 0B,
TMMPpUYMH U (baKTOpOB, B/IMAIOIIWX HA TeIjiI0a3poArHaMryeCKHe IMMpoLeCChI.

[TporpamMmoii AUCLIUI/IMHEI TIpelyCMOTPEeHBI CJie[jyIoIie BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx ¢popmax:
e UarHoCcTUYecKas pabora;
e oTtuert 1o JIP;
¢  KOHTPOJIbHBIE BOTIPOCHI;
e KypCOBOW ITPOEKT;
e OTUeT I10 NMPaKTUYeCKOMY 3aZIlaHHIO.

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

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3aHsiTvs (34 4.), 1abopaTopHsblii nMpakTukym (17
4.), caMoCTosITe/IbHasl paboTa cTyzaeHTa (76 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
ADPOJMUHAMMYECKOE U TEIUVIOBOE ITPOEKTUPOBAHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI 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.

TpyRoeMKOCTB,
Jac.

Pazpgen 1. BBegeHue B mpo0/ieMy a3poAMHAMHYECKOr0 M TEIVIOBOr0 MpoeKTHpoBaHus JIA.

I. A. Akumog, B. A. 3a3umko, B. A.
BopopaBkuH. . AspoguHaMuyecKue
XapaKTepUCTHUKY JieTaTe/IbHbIX
anmaparos: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2003 (Bce)
A.T.Tony6es, A. C. Enuxun A.C., B.
T. Kanyrus. AspoarHaMmuka: M.:
N3p-Bo MI'TY um. baymana. 3osotas
kosnekiusi, 2017 (Bce)

A. H. Bosikos. . Pacuét
aspoIMHaMHUYeCKUX U TeT/IOBbIX
XapaKTepPUCTUK BBIMYKJIbIX TeJl B
CcBODOOJHOMOJIEKY/IIPHOM TIOTOKE Ta3a:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2004 (BCe)

K. H. Bosnkos, B. H. EMenbsHOB. .
BerunciutenbHbIE TEXHOIOTHUU B
3a/jauax MeXaHUKU >XUJJKOCTU U Ta3a:
M.: ®U3MATIINT, 2012 (Bce)

Wrtoro no pasgeny 1 4
Paspen 2. Cucrembl KOOPAUHAT, UCI0/Ib3yeMbIe B a3po/jUHaMHUKe.

W. T1. Tun30ypr. .
AsporazogvHamuka: M.: Beicias
1rkosia, 1966 (Bce)

A.T. Tonybes, A. C. Enuxun A.C., B.

HaumeHoBaHUEe PadOTHI PekomeHnjyemas iuTeparypa

ITpopaboTka MaTepUaoB MPAKTHUECKUX 3aHATHH U
yueOHO-MeToANUeCKOH TuTepaTyphbl. I1oAroToBKa
otyeta 110 JIP.

[TpopaboTka MaTepHrasIoB MPaKTUYeCKUX 3aHSATHH U T. Kanyrus. AspoauHaMmuka: M.:
yuebHO-MeToAWYeCcKOM uTepatypsl. IloaroroBka N3p-8o MI'TY um. baymana. 3osioras 4
orueta no JIP. Kostekus, 2017 (1)

M. I'. Moucees, FO. M. LIUpKyHOB. .
OCHOBBI a3pora3oiIMHaMUKU:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2006 (Bce)

Wroro no pasgeny 2 4
Pa3pen 3. Cucrema ypaBHeHHH AUHAMHUKH 1Io/ieTa. Maremaruueckue Mmopaenau JIA.

o C. M. Kpusess. . [luHamuKa 1oséra.
ITpopaboTka MaTepHrasoB NMpaKTHYeCKUX 3aHATHI U A
PacuéT néTHO-TeXHNYeCKUX U

yuebHO-MeToinueCcKol TUTepaTypsbl. I1oroToBKa 8

OTYeTOB 10 2-M 1abopaToOpHBIM paboTam TTHJIOTKHBIX XapaKTEPHCTHK
parop p ) camonéra: CII6.: Jlans, 2018 (Bce)

Uroro no pa3geny 3 8
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Pa3pen 4. AspoariHaMuKa Kpblja.

ITpopaboTka MaTepraioB MpaKTHUUe CKUX 3aHSITUN U

A.T.Tony6es, B. T. Kanyrun, A. FO.
Jlynenko. . AspoguHamuka: M.: 13g-
Bo MI'TY um. H. 3. baymana, 2010
(10)

yuebHO-MeToAYe CKOH JITEepaTypbl. [Toproroeka B. T. Kasyrum. . AsporasouHamika 8
oT4eTa 1o j1abopaTopHoi pabore. N
OpraHoB ympaB/eHus OJETOM
JleTare/ibHBIX armaparos: M.: 3a-Bo
MI'TY um. H. D. baymana, 2004 (Bce)
Uroro no paspeny 4 8
Pa3pen 5. AsposHaMuKa Kopiyca.
o . A.T. Tony6es, B. T. Kanyrun, A. FO.
popaboTKa MaTepyasioB MpaKTHUeCKUX 3aHITUN U o
yueOHO-MeToANUeCKOH TuTepaTyphbl. I1oAroToBKa Jlyyesio. . Aspopunamuka: M.: M3ji- 7
o Bo MI'TY um. H. 3. baymana, 2010
oT4eTa 1o j1abopatopHoii pabore. ©)
Wrtoro no pasgeny 5 7
Pa3gen 6. A3pojuHaMHKa OTPHIBHBIX TeUeHUH.
o A.T. Tony6es, B. T. Kanyrun, A. FO.
ITpopaboTka MaTepUaioB MPAKTHUECKUX 3aHITHH U o
yuebHO-MeToinueCcKol TUTepaTypsbl. I10roToBKa Jlyyenio. . Aspopunamuka: M.: U3ii- 6
Bo MI'TY um. H. 3. baymana, 2010
orueta 1o JIP )
Urtoro no paspeny 6 6
Pa3gen 7. A3pofMHaMUKa OPraHoB ylipaB/IeHHs.
B. T. Kanyrus. . Aspora3ozuHaMyKa
ITpopaboTka MaTepUaioB NMPAKTHUECKUX 3aHSTHH U OpraHoB yIpaB/ieHus OJETOM 4
yuebHO-MeToANYeCKON TUTepaTyphbl. JleTare/IbHbBIX anraparos: M.: 131-8o
MI'TY um. H. D. baymana, 2004 (Bce)
Wrtoro no pasgeny 7 4
Pa3pen 8. Coruno.
B. B. CaxuH. . YcTpO#iCTBO U
ITpopaboTka MaTepyaioB MPAKTHUECKUX 3aHATHU U JelCTBYEe JHEPTeTHUeCKUX 00BEeKTOB: 4
yuebHO-MeToInYeCKO TUTePaTyPhI. CII6.BI'TY "BOEHMEX" um. 1. @.
YcruHoBa, 2008 (Bce)
Wroro no pa3geny 8 4
Pazjen 9. A3poiHaMHKa CIIyCKa C OpOMTHI U BO3BPAIIEeHHA.
A.T. Tony6es, B. T. Kanyrus, A. O.
JlyueHko. . AspoguHamuka: M.: Usa-
IIpopaGoTKa MaTep1anoB MPaKTUUeCKUX 3aHATUMN 1 Bo MI'TY um. H. 3. baymana, 2010 4
yuebHO-MeToinUeCKOM JTUTePATYPhI. (12)
A. H. Boskos. . Pacuét
aspoIMHaMHUYeCKUX U TeIJIOBbIX
XapaKTePUCTUK BBIMYKJIbIX TeJl B
CBOOOZHOMOJIEKY/ISIPHOM TIOTOKe ras3a:
ITogroroBka 0TUeTOB MO 2-M 1ab0paTopHBIM paboTaM. | CI16.BI'TY "BOFHMEX" um. II. ®. 4
YctuHoBa, 2004 (Bce)
Wroro no pasgeny 9 8
Pa3pen 10. AspoynpyrocTsb ¥ HecTaljMOHAPHbIE PeKUMBI.
ITpopaboTka MaTepyaioB MPAaKTHUECKUX 3aHATHHN U A.T. Tony6es, B. T. Kanyrun, A. FO.
yueOHO-MeToANYeCKOH TuTepaTyphl. I1oAroToBKa JlyieHko. . AspoaguHamuka: M.: U3a- 4
WMTOrOBOPOIO OTUETA I10 MPaKTHUeCKoii paboTe B Bo MI'TY um. H. 3. baymaHna, 2010
cemecTpe. (13)
Wroro no pasgeny 10 4
Pa3pen 11. KypcoBoii npoexT.
BeIro/iHeHHe KypCcOBOro IIPOeKTa I10 H. H. ®égoposa, C. A. Banerep, M. 19
WHWBUAYaJbHOMY 3alaHUI0. AHaJM3 NPOLeCCOB U H. HJarunos. . OCHOBBI pabOThI B
(dopMrpoBaHUe MaTeMaTHUeCKUX Mogeieit. ANSYS 17: M.: MK Ilpecc, 2017
[IpoBesieHMe IPOEKTUPOBaHUS U BBIUUCIUTEIBHOIO (Bce)
MOZenmMpoBaHusi. AHanu3 pe3ynsraTtoB. [1loAroroBka K. H. Bosikos, B. H. EMenbsiHOB. .
TIOSICHUTEJIbHOM 3aMMCKY, [JOK/IaJa ¥ rpe3eHTaluu MogenvpoBaHue KpYTHbBIX BUXPEH B
pacuéTtax TypOy/IeHTHBIX TEUEHUH:
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M.: ®DM3MATJINT, 2008 (Bce)
A.T. Tony6es, B. T. Kanyrus, A. FO.
JlyueHko. . AspoguHamuka: M.: Usn-

Bo MI'TY um. H. 3. baymana, 2010
(Bce)

K. H. Bosnkos, B. H. EmenssHoB, U.
B. TerepuHa. . I'a30Bble TeueHns B
COTJIaX HeProyCcTaHoBOK: M.:
OU3MATIINT, 2017 (BCe)

M. I. Moucees. . Tpenue u
Teryio00MeH B a3poJjHaMHUKe:
CII6.BI'TY "BOEHMEX" um. [1. ®.
YctrHOBa, 2010 (BCe)

K. H. Bosnkos, B. H. Eme/ibsHOB. .
BrruvcnvrenbHble TEXHOIOTUN B
3aJjayax MexXaHHKU )XKUJKOCTH U rasa:
M.: ®U3MATJINT, 2012 (Bce)

Wroro no pasgeny 11
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
ADPOJMUHAMMYECKOE U TEIUVIOBOE ITPOEKTUPOBAHUE

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora

® KOHTPOJ/IbHBIE BOTIPOCHI;

e oruet 1o JIP;

e OTYeT I10 IPaKTUYeCKOMY 3a/laHUIO;
e KypCOBOM IPOEKT;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

KoHnTpo/ibHBIE BOIPOCHI

CpeziCTBO KOHTPOJIS1 yCBOEHHe Y4eOHOro MaTeprasa COOTBETCTBYIOIIMX Pa3/ie/ioB JUCLUIIIAHBI.
OTBeThbl Ha KOHTPOJ/IbHBIE BOIIPOCHI O paszesiaM OCYILLeCTB/ISIOTCS B yCTHOU dopme. CTyzieHTy 3afatoTcs 3
BOIIPOCA B paMKax U3y4eHHOIO pa3zesa.
s ycneriHo# aTTectarnuu obydaroieMycsi He00X0[MMO OTBETHTh IPaBU/IbBHO MUHUMYM Ha 2 Boripoca. OTBeT
JOJDKeH ObITh ITPaBU/IBHBIM, COZiepyKaTe/bHbIM, apI'yMeHTHPOBaHHBIM.
[TepeueHb KOHTPOJIBHBIX BOIIPOCOB pefcTasieH B Y MK nuciunivHel.

Otuer o JIP

Homnyck K BeInoaHeHUto JIP MpoucxouT 1pu npe/icTaB/eHUU CTY[J€HTOM B MMCbMEHHOM BHU/le
OTTHCAHUS, COZIEPIKAIIEro TIOCTAHOBKY 3a/1auM 1abopaTopHOl paboThl, M/IaH BBITIOMHEHUs 1ab0paTOPHOM
paboThI U 1181 TIPe/IJIaraeMoro UCC/IeIOBaHus U B (hopMe YCTHOTO coDeceloBaHuSA 10 TeMaTUKe J1abopaTopHOM
paboTel. OTBeThI Ha 6osiee ueM 50% BOTIPOCOB SIB/ISETCS AOMYCKOM K JlabopaTopHO# paboTe.

Ortuer 1o 1abopaTopHOU paboTe Tpe/ICTaB/SeTCS B TIeYaTHOM BHU/e U [IOJDKEH COJleprKaTh: 1iesb JIP,
(hM3MUeCKyI0 TIOCTAaHOBKY 3a/lauM, MaTeMaTUdeCKyI0 MO/ie/Tb, Pe3y/IbTaThl UCCIeI0BAHUSA, TIPe/ICTaB/IeHHbIE B
YKCTIEHHOM BH/Ie U B BUjle rpaduKa, aHaM3a MoTyueHHBIX Pe3y/ibTaToB U BBIBO/IOB 110 JIP.

OTuet He MOXKET ObITh IPUHAT U MO/JIEXKUT NepepaboTKe B Cydae:

- OTCYTCTBUS HEOOXOIUMBIX Pa3fiesioB,

- OTCYTCTBUS HEOOXOTUMOT0 TparueCKOro MaTepHuara,

- HEKOPPEKTHOM 00pabOTKM pe3ysibTaToB PacueToB

3ammuTa oTyeTa MPOXOAUT B (hopMe /I0K/Iazia CTY/IeHTa TI0 BBITIOIHEHHOW paboTe ¥ OTBETOB HAa BOTIPOCKHI
nipernoziaBaresis. TIporieiypa 3aiuThl BKIFOUAeT OTBEThI Ha BOMIPOCHI MPero/iaBaTerist 1o paboTe U paseny
Kypca. B xoze 3amursl 1abopaTopHOi paboThl 00yJaroirecs [O/DKHBI TPOIEMOHCTPUPOBATh KYJIBTYPY Peun
TIPY U3/10)KEHUM CBOMX MBIC/IEH, JIOTUUHOCTE B TIOCTAHOBKe U U3J/IOXKeHUH MaTeprasa, Heobxogumele
HayasibHbIe 3HaHUS TI0 CYL[eCTBY 00CYKAaeMOii TeMBI.

OrieHKa 3aIuThl paboThl BeicTaB/sieTcst 10 100 6abHOM IIKasie C yuéToM:

- BBITIO/THEHHE J1TabopaTopHOM paboThl B 1aboparopuu — 20 6asos,

- ohopmIIeHHE TIOSICHUTETBHOU 3armucKy — 30 6asos,

- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI U UX JIOTHKA, KY/IbTypa peur — 50 6aios.

B ciiyuae Habopa 75 6asiioB CTY[eHT Mosy4aeT 3a4eT 110 JaHHOHW labopaTtopHoii paboTe.

OTueT 1o NPaKTUYECKOMY 3a{aHHI0

OTuet npe/ICTaB/SeTCS B TIEUaTHOM BHjie B opmare, TpelyCMOTPEHHOM I11ab/I0HOM OTYeTa.
Or11eHMBaeTCs MOJTHOTA ¥ KAUeCTBO 0(OPMJIEHHS] OTUETa, COOTBETCTBHE 33/]JaHUI0, BEPHOCTh IOJTyUeHHBIX
pe3yJIbTaToB, CIIOCOOHOCT X OOBSICHUTD. 3all[UTa OTUeTa MPOBOAUTCS B opMe cobeceOBaHMS C
TIperiofiaBatesieM, B Xofie KOTOPOTO CTYAEHT [JOK/Ia/IbIBAaeT O TIPO/ie/IaHHOM paboTe U OTBeYaeT Ha BOTIPOCHI.
OrieHKa 3aIuThl paboThl BhICTaB/seTCs 110 100 Ga/bHOM I1IKasie C yUéToM:
- BBITIO/IHEHHE paboThI B KOMITbIOTEPHOM Kjacce — 20 0asiioB,
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- ohopmIIeHHE TIOSICHUTETBHOU 3arucKu — 30 6asos,
- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI U UX JIOTHKA, KY/IbTypa peur — 50 6asios.
OTuéT curTaeTCsl MPUHSTHIM IPU Habope Gosiee 70 6ansioB.

KypcoBoii npoekT
KypcoBoii mpoeKT npe/icTaB/sieTcsl B TIeUaTHOM BH/ie B Jopmarte, COOTBETCTBYIOIINM «I1omoxkeHHI0 0
TIOpsiIKe OpraHu3alvy U NIPOBeZieH s KypCOBOTO MPOEKTUPOBAHMS 00yUYarOLUXCS ...»

3armuTa KypCcoBOro MpoeKTa MPOXOJUT B JopMe JOK/aia CTyJeHTa 10 BLITTOJTHEHHOM paboTe U OTBETOB Ha
BOIPOCHI 4IeHOB Komuccur. B xoze 3atutel KIT ofyyaroriuecst O/KHBI POIEMOHCTPUPOBATE KY/IBTYPY peur
TIPY U3/I0)KEHUM CBOUX MBIC/IEH, JIOTUUHOCTh B TIOCTAHOBKe U M3JIOKEHUU MaTepHasia, HeoOXomumble
Haua/ibHbIe 3HAHUSA TI0 CYLECTBY 00CY’KIaeMOH TeMBbI.

B cnyuae, ecir opopmiieHre KypCcOBOTO TIPOeKTa U TIOBefleHHe CTYZleHTa BO BPeMsl 3allUThl COOTBETCTBYIOT
yKa3aHHBIM TPeOOBaHUSIM, CTYJEHT I0Jy4YaeT OLeHKY:

- «OTJINYHO» BBICTaBJIsSIeTCsl TIPY MPaBU/IbLHOM BBITTOJIHEHUU KyPCOBOT'O MPOEKTa, MPaBU/IbHBIX OTBETOB
CTyZleHTa Ha Bompockl ripemnogaBaressi ot 90 1o 100%;

- «XOpOIIIO», BBICTAB/ISETCS MPU He3HAUMTE/TBHBIX OIMOKAaX B CO/IePXKaHUM KypCOBOTO MPOEKTa, MPABUIBHBIX
OTBeTOB CTY[eHTa Ha BOIIPOCHI Nperogasaresis ot 75 4o 90%;

- «Y/IOBJIETBOPUTELHO» BBICTAB/ISIETCS MIPU HE3HAUMTE/IBHBIX OLIMOKAX B COJepP’KaHUH KYPCOBOTO MPOEKTa,
MpaBUIbHBIX OTBETOB CTY[EHTa Ha BOIPOCHI npernogasaresisi ot 50 go 75%.

- «He 3alUTW/» BBICTABISIETCS], TIPH 3HAUMTE/bHBIX OLIMOKaX B COep>KaHUM KYPCOBOTO TIPOEKTa, MpU
JIOTYIIIeHUH MTPUHIAITHUAIBHBIX OIIMOOK B OTBETAX Ha BOTIPOCHI MPETOAAaBaTesis - MPaBUILHBIX OTBETOB MeHee
50%.

KypcoBoii IPOEKT He MOXKET ObITh TIPUHAT U TIO/JIEXKUT TiepepaboTKe B ciyyae:
- HECOOTBETCTBHS 33/JaHHI0 Ha KYPCOBOE MPOEKTUPOBAHUE,;

- OTCYTCTBUSI HEOOXOIUMEIX Pa3ziesioB,

- OTCYTCTBUsI HEOOXOAUMOTO rpauUeCcKoro Marepuara,

- HEKOPPEKTHOHM 00pabOTKY pe3y/bTaToB BEIUMCIIEHUH.

[Tpumepsl TeMaTHK Jijis1 KYPCOBOTO IIPOEKTUPOBaHUs NpeAcTasieHbl B Y MK aAvcOunivHel.

JK3aMeH
[Joryck K 9K3aMeHy BO3MOXKeH TOJIBKO TTPU YCJIOBUH TIOMYYeHUs TIOJIOKUTETbHOMN OL[eHKH (OTIMYHO,
XOPOLIO WM YA0B/I€TBOPUTE/BHO) 3a 3allUTy KypCOBOTO IIPOEKTa.

BKBBMEH, BKJIIOUAeT B cebs YCTHBIE OTBETHI Ha [Bd BOIIPOCa I10 BLIGOpy nperiogaBaresid U3 CIIMCKa
3K3aMeHallMOHHBIX BOIIPOCOB. Criicoxk 3K3aMeHAalIMOHHBIX BOIIPOCOB IIpeACTaB/IEH B YMK AWCLIUTIINHBI.

3HaHWsA, YMEHUS U HaBLIKH CTYZIEHTOB OI[eHHUBAIOTCS CIEYIOIUM 00pa3oMm:

- OLIEHKH «OTJIMYHO» 3aC/TyKMBAeT CTYAEHT, 00HAPY>KUBIIIMH BCeCTOPOHHEe, CUCTEMAaTUUeCKOe U ITybokoe
3HaHUWe yueOHOT0 MaTepuasia, yMeHre CBOOO/IHO BHITIONHATE 3aflaHKs, PelyCMOTPEHHbIEe TIPOrPaMMOH,
YCBOUBILNM OCHOBHYIO U 3HAKOMBIH C IOTIOJTHUTE/ILHOU JIMTepaTypoi, peKoMeH/10BaHHOM rporpaMmMoii. Kak
TPABUJIO, OLI€HKA «OT/IMYHO» BLICTAB/ISIETCS CTYJEHTaM, YCBOUBIIIUM B3aMMOCBSI3b OCHOBHBIX MTOHSITUH
JTUCLIUTUTMHBI B UX 3HAYEHUHU 715 TprobpeTaeMoii podeccri, MPOSBUBIIMM TBOPYECKHE CITIOCOOHOCTH B
TOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTo MaTepuarna;

- OLIEHKH «XOPOILIO» 3aCTY>KHUBAET CTY/IeHT, 0OHaPYKUBIIIHI TIO/THOE 3HaHHE yueOHOro MaTepuasa, yCIelHo
BBITIO/THSIIOIIUM TIPelyCMOTPEeHHBIE B TIPOTPaMMe 3a7laHusl, YCBOUBIITHEM OCHOBHYIO JIUTEPaTypy,
PEKOMEH/IOBaHHYO B TIporpaMMe. Kak mpaBmuiio, OIIeHKa «XOPOILI0» BBICTAB/ISETCS CTyAE€HTaM, MOKa3aBIIuM
CUCTEMaTUYeCKUI XapaKTep 3HAHWM 110 AMCLIMIUIMHE U CTIOCOOHBIM K X CaMOCTOSITe/TbHOMY TOIO/THEHUIO U
00OHOBJIEHMIO B X0/ie Ja/bHelIiell yueOHoM paboThl M MpodeCccroHanbHOH esTe/TbHOCTH;

- OLIEHKH «Y/[OBJIETBOPUTE/ILHO» 3aC/Ty>KMBAET CTY/EHT, 00HAPY)KUBIIIUI 3HAHUS OCHOBHOTO yueOHOTo
Marepuana B 00bemMe, HeOOXOAUMOM JIJis1 labHeHIel yueObl 1 Tpe/ICTOsIIIel paboThI 10 CeIfUaTbHOCTH,
CTIPABJISIFOIUIACS C BBITTOJTHEHUEM 3aflaH1H, TIPelyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMbIN C OCHOBHOM
JIUTEPATYPOl, peKOMeH/J0BaHHOM TIporpaMMoi. Kak mpaBuIo, O1jeHKa «Y/[0BJIETBOPUTETbHO» BLICTAB/ISETCS
CTyJeHTaM, IOMYCTUBLINM ITOTPELITHOCTH B OTBETE Ha SK3aMeHe U IIPU BBITOJTHEHUU IK3aMeHAlMOHHBIX
3aflaHui, HO 00MazaroIM HeoOX0[UMBIMU 3HAHUSIMU /ISl UX yCTPaHEeHHs T10/], PYKOBOJCTBOM ITperio/iaBaTerisi;
- OILIEHKA «HEY/[OB/IETBOPUTEIHLHO» BLICTAB/ISIETCSA CTY/IEHTY, 00HAPY>KUBILIEMY MPOOE/bI B 3HAHUSX OCHOBHOTO
yueOHOTro MaTepuasa, [IOMyCTUBIIEMY MTPUHIIUITHA/TBHBIE OITMOKHU B BLIMOJTHEHUH TTPEyCMOTPEHHBIX
nporpammoti 3a/jannii. Kak mpaBusio, orieHKa «Hey0BIeTBOPUTEILHO» CTABUTCSA CTYIeHTaM, KOTOphIe He
MOTYT TIPO/IO/DKUTEL 00yUeHHe UK TIPUCTYITUTH K MpodeCCHOHABHOM [IesSTeJTbHOCTH 110 OKOHYaHWH By3a 0e3
JIOTIOJIHUTE/TbHBIX 3aHATHH 110 COOTBETCTBYIOIEH UCIUILIUHE.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B
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Pa3pen 1. BBepenue B
npo6nemy KoHTtposnbHbie
3 6 |a’poamMHaAMHUUYECKOro U 10 6 2 0 4 4 5 5 P
BOTIPOCHI
TEIJIOBOro
npoekTupoBanus JIA.
Pazpgen 2. Cucremsi
3 | 6 [<oOPAMHAL 9 | 5| 1] 2| 2| 4| 5| 5 OruernoP
HCIO0/Ib3yeMble B
a’poMHAMHUKE,
Pa3pen 3. Cucrema
YPaBHEHHH JUHAMHUKHU
3 6 |mosera. 16 8 2 4 2 8 10 | 10 | Ortuer o JIP
Maremarnueckue
mopenu JIA.
3 | e [PasAend.Aopommmamuka 4 | g | 5 | o | 4 | 8 | 10 | 10 | OruermoJIP
KpbLia.
3 | ¢ [PasmenS.Aspomumamukal 4, | ;4 | 5 | 4 | 7 | 10 | 10 | OruermoJIP
Kopmyca.
3 | ¢ Pasmenb.AopomuHammkal o | 4o | 5 | 4 | 4 | 6 | 10 | 10 | OruermnoJIP
OTPBIBHBIX T€UeHHI.
3 6 Pazpgen 7. AspojuHaMuka 10 6 7 0 4 4 10 10 KoHTpoJibHBIE
OpraHoB ynpaB/eHHA. BOITPOCHI
3 | 6 |Pa3sjen8.Comno. 9 | 5] 1 o0 4 4 | 10 | 10 | KoHTPOMBHELE
BOITPOCHI
Pazgen 9. Aspojunamuka
3 6 |cmycka c opOUTHI 19 | 11 2 5 4 8 10 | 10 | Ortuer no JIP
BO3BpalLleHusl.
/I-)\TTTO}MTB u Oryer o
3 6 poynpy 8 4 2 0 2 4 10 | 10 |mpakTHYecKoMy
HecTaljMOHapHbIe
3a/JaHUI0
PEeXHMBI.
3 6 Pazpgen 11. KypcoBou 19 0 0 0 0 19 10 | 10 Kypcosou
MPOEKT. TIPOEKT
Bcero 3a 6 cemecTp 144 | 68 | 17 17 34 76 | 100 | 100
Bcero no guciuinge 144 | 68 | 17 17 34 76 | 100 | 100
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OneHounblie MaTepuasbl no jucyumiudie ADPOJVUHAMMYECKOE U TEIIJIOBOE
IMPOEKTUPOBAHUE

OIIK-5 - CnocofeH ucnosb306ams cogpeMeHHble N0OX00bl U MemoObl peuwleHUsl npogheccuoHabHbIX 3a0ay
6 06/1acmu asuayuoHHOU U PaKemHO-KOCMUYecKoll mexHUKuU

Ne 1 TlpouuTaiiTe TEKCT U YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
PacrionioxyTe 3Tamns! IpoeKTUpoBaHyst JIA B IIpaBU/IbHOM IOPsi/iKe (TIOBbILLIEHHBIN):

1. 3DcKu3HOE MPOEeKTUPOBaHHUE.
2. IlpepsapurensHoe npoektupoBanve (HUP).
3.  Texnuueckoe npoektupoBanue (OKP).

4.  AHanus pe3ysbTaToB U KOPPEKTUPOBKA.
Ne 2 TIpouMTaiiTe TEKCT U YCTAHOBUTE IOC/IE[0BATe/TIbHOCTD
YcraHoBUTe NOPSOK [IeHCTBUI TIPY a3poAMHaMUUeCKOM aHasIn3e Kpblia:

1.  Ilocrpoenue 3D-mopenu kpelia B CAD-cucreme.

2.  3ajaHue yr/a aTaku U CKOPOCTH TIOTOKa.

3.  3anyck CFD-pacuera.

4.  AmnHasu3 pacripefiesieHUs JaBjleHUs] Ha [IOBEPXHOCTH.

5. CpaBHeHHe C 3KCIepUMeHTa/TbHBIMU JaHHBIMUA a3POIUHAMUUECKOM TPYOBI.

Ne 3 TIpouuTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakoe ycnoBue Ha cTeHKe 3a[jaeTcst AJisi CKOPOCTU BSI3KOM JKUIKOCTH?
A) HyneBoe faBneHue

B) HyneBasi ckopocTb (yC/10BUe NPUIUIIAHKS)

C) INocTosiHHas TemniepaTypa

D) CBoboaHBIM MPOCKab3bIBaHUE

Ne 4 TIpouwuTaiiTe TEKCT, BbIOEpHTe MPaBU/IbHBIN OTBET U 3allHIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

[eomeTprueckasi MOzieNb 3TO:

1. COBOKYIMHOCTb MpaBU/I MOCTPOEHHUS 3CKU3a

2. N306paskennie (Mozenb) uccaeqyeMoro oobeKTa
3. ®doTtorpacdus peanbHOro 00beKTa

4, COBOKYITHOCTb TOUEK M TPaHUI] 00BEKTA

Ne 5 TIIpounTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

UTo Takoe BbIUMC/IUTETbHAs CeTKa?
1. UucsieHHOe pellleHUe 3a/laud B IByMePHOM TTOCTaHOBKe
2. COBOKYTIHOCTb 3/IEMEHTOB, 00pa30BaHHbIX pa3/le/IeHUeM pacueTHON 061acTH

3. I'paHuLIbI pacueTHOM 06/1acTh
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4. Habop roBepXHOCTeH, I/ie 3a/lal0TCs KpaeBble YCIOBUS

Ne 6 HPOQHTaﬁTe TeKCT, BBI6epI/ITe MMpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBa}OH_]I/Ie BbI60p
OTBETOB

Kakue yTBepikzeHUs1 BepHBI [/ TypOy/eHTHbIX TeueHUi? (Bribepute 2)
A) XapakTepu3syroTcsi BBICOKUMU yrciamu PeiiHombaca

B) Bceerna siBAs0TCA CTalMOHAPHBIMU

C) NmetoT XxaOTUUHBIE My/IbCal[ii CKOPOCTH

D) Jlerue MmofieTMpOBaTh, 4YeM TaMHUHApPHEIE

Ne 7 HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/IE B]:I60p
OTBETOB

Kaxkue 13 nepeunciieHHbIX BeJTUUWH SBISIOTCS KpUTEpUsMU Tofiobus? (Beibepurte 3)
A) Yucno Maxa (Ma)

B) Yckopenue cBoboHOTO mafieHus (g)

C) Yucno Peitronbaca (Re)

D) I1noTHOCTE XUAKOCTH (p)

E) Yucno ITpanaras (Pr)

Ne 8 TIpouwTaiiTe TEKCT, BEIOEpPUTE MTPABUIbHBIE OTBETHI M 3aMIIINTE apPTYMEHThI, 000 CHOBBIBAOIIHe BLIOOD
OTBETOB

s uero B Metogie RANS ucnonb3yroTcs Mojienid TypOy/IeHTHOCTH?

1. [Ins1 oripesiesieHUsI CBSI3U MEXXy TEH30POM PeMHO/bCOBBIX HAMpsDKEeHUH U NapaMeTpaMu
OCpeJHEHHOI0 MTOTOKa

2. 1511 omipefiesieHust TeH30pa CKOpocTel ZiechopMariuu
3. [l 3aMelLjeHUs] YpaBHEHUS] COCTOSIHUS

4. ,Z[I[H OITMCaHUA IMOI'PAHUYHOIO C/I0A C HeCKOJIBKMMU BapHUaHTAMHM OTBeTa, JBad U3 KOTOPbIX
TpaBUJIbHbIE

Ne 9 TIlIpounTaiiTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
Urto Takoe TUIpOAUHAMUYE CKUU MTOTPaHUYHBIN C/I0M?

Ne 10 TTpouwnTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

Uto Takoe
CeToYyHast
CXOIUMOCTB?

Ne 11 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
CoO0TBeTCTBUE TUIIOB JIBUTaTe/Iell U UX XapaKTepUCTHK

Tun aBurarens XapakTepucTUKa

1. Typ6opeakTueHbiii (TPI) A. Bbicokasi TAra Ha I03BYKOBBIX CKOPOCTSIX, UCITO/Ib3yeTCS B
rPaKJAHCKOM aBUaIuu

2. Ilpsmotounsiii (ITBP/T) B. OnTrMareH AJ1s TUNep3BYKOBBIX CKOPOCTeH, He UMeeT KOMIIpeccopa
3. Typb6osunTogoti (TB) C. Beicokuii KIT/I Ha Ma/ibIX CKOPOCTSIX, OCHAIL[eH BO3/YIIHBIM BUHTOM

4. Paketnbiii (PI) D. PaboraeT 6e3 aTMOChepHOT0 KUCIOPO/ia, UCTIONb3YEeTCS B KOCMOCE
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E. VImeeT fBa KOHTypa BO3YIIHOIO ITIOTOKA

F. Vcrnionb3yeT TOMBKO COJTHEUHYIO SHEPIHI0
Ne 12 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
CoOTBeTCTBUe 3/IEMEHTOB Kpbila U UX QPYyHKIUH

OneMeHT Kpblila PyHKIMA

1. 3akppu1oK A. YBenuueHre NOABEMHOM CUIIbI Ha B3/1eTe U MoCajKe

2. DnepoH B. YripaB/ieHre KpeHOM camoJieTa

3. JlomwxepoH C. OCHOBHO! CU/IOBOH 3/1eMeHT, BOCTIPMHUMAIOLIUI Harpy3Ku

4. Kunb D. ObecrieueHvie yTeBOM yCTOHUHUBOCTH
E. Co3paHue rogbeMHOM CUJIBI

F. ITocapxa u py/neHue Ha 3emiie

ITK-1.2 - Cnoco6en pazpabambieamsb puzuuecKue u Mamemamuyeckue mMooe/au Npoyeccos, a makice
@bINO/IHAMb pacyemsl napamenpoe pabouezo npoyecca, Mmens06020 COCMOSHUS U XApAKMepucmuKk

dsuzameseti u 3Hep20yCmaHOBO0K Jiemame/ibHblX annapamoe

Ne 1 TIIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

YCcTaHOBHTE COOTBETCTBUE MeXAy 3TallaMu CFD—MO,E[EI[I/IPOBEIHI/IH M UX OIIMCaHUAMUN:

1.
DopMyJIMpOBKa
(hr3nueckoit
3a/auu

2. I[loctaHoBKa

A. 3agaHue mapamMeTpoB Cpe/ibl U 00HLEKTOB

TPaHUYHBIX B. BbruncsieHue 11osisi CKOpOCTel U [laBleHust

YCI0BUA
3. UucneHHoe

pelieHMe C. Boibop TuMa TeueHUs] U 3aKOHOB COXPaHEeHUsT

ypaBHEHUU

4.
NnTepriperanus
TMOJTyYeHHBIX
JlaHHBIX

Ne 2 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

D. OLIEHK(:I TOYHOCTH U HAZJEXKHOCTHU pe3yJibTdTa

YcTaHOBHTE COOTBETCTBHE MeXy peXXMMaMU Te€YE€HUA U 3HAYEHNEM UK CeT Maxa

1. Tunep3sykoBoe A. M =0.75

2.

B.M=12
CBepx3ByKOBOe

3. Tpanc3BykoBoe B. M =1
4. HNo3BykoBoe IM=5.5

Ne 3 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE TOC/Ie/JOBaTeTHHOCTD

YKakute MPpaBUIbHYIO MMOC/I€A0BATE/IBHOCTD IAroB IPpU MPOBEAEHWN d3POANHAMHUUYECKOI0O aHdJ/IW3d

KpbLa caMoJIéTa:
1. IIpoBesieHre BBIUMCAUTENBHBIX 3KciepuMeHTOB (CFD)

2. OnpefienieHre pacuéTHBIX peXXKUMOB I10J16Ta

3. AHanu3 No/TyYeHHBIX Pe3y/bTaToB U (OpMyITUpOBaHe BLIBOJOB
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No 4

Ne 5

Ne 6

Ne 7

Ne 8

4. MofenvpoBaHUe reOMeTPUU KpbUIa U CO3[JaHUe pacyeTHOM CEeTKU

5. CO0p MCXOAHBIX JAHHBIX 0 KOHCTPYKLUM KPbIJIa ¥ XapaKTePUCTHUKAX OKPY>KaroILe Cpe/ibl
ITpounTaiiTe TEKCT ¥ YCTAHOBUTE M1OC/I€0BAaTeIbHOCTh

Kaxkue miaru Heo6XoiMMO BBITIONHUTD TIOCTEA0BATE/BHO [/ PACUETa KauecTBa JieTaTe/TbHOTO
arirapata?

1. ViamepbTe cuity TshKecCTH (BeC) eTaTebHOrO afrapara.

2. Onpefienvte CKOPOCTH I10/1eTa U IVIOTHOCTL BO34yXa.

3. Paccuuratiite ko3 duiirieHT conpotubiieHus Cx.

4. HaiiguTe nuioiiags Muzesis (cpefHel MioljaAu MonepeyHoro ceueHust).
5. Beruncure yto6oBoe conpotuBineHre R=CxS\rho VA2/2.

6. /I3MepbTe yros ataku U Npouib KpbLia.

7. Paccunraiite ko3¢ duimeHT nogseMHoli cusbl Cy.

8. Ompenenure nogbémHyto cuny Y=CyS\rho VA2/2.

9. [TonyunTe KauecTBO /eTaTesbHOrO arrapara Q=Y/R.

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBLHBIN OTBET U 3alTULLINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

UTo 13 repeurcIeHHOr0 He OTHOCUTCS K yCTPOWCTBAM MeXaHW3aliK Kpblia:
1. TIpenkpbliku

2. Hlutku

3. 3aKpbUIKK

4. OTK/IOHSIEMBI HOCOK

5. ITnnoHsbl

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTE apryMeHTEI, O6OCHOBI:IBaI-OI_L[I/Ie BbI60p
OTBeTa

HpI/I dHaJ/IM3€ HAaI'PeBa KOPITyCa JIETATE/JIbHOT'O allllapaTa, ABMXXYIErocda Co CKOpoCTbO O/113KO0I K
T HHEPBBYKOBOﬁ, HEOGXO,E[I/IMO YUMTLIBATh C/ieAYyrolre BUAbI TeruioobMeHa:

1. KoHBEKTHBHBIH TeryioooMeH
2. Ten0MpPOBOHOCTD
3. TeriooOMeH uU3yyeHHEM

4. Bce nepeunciieHHOe

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]'[BHBIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBBIBaI-OLL[I/Ie BBIGOP
OTBeTa

LleHTp AaBieHus 3TO:

1. Touka TTpUIOKEHHUS TIOJTHON a3pOJHAMUUeCKOM CHJTbI
2. LleHTp Macc Tena Tpu ero 006TeKaHHUH MMOTOKOM BO3/yXa
3. Touka npuIoKeHUs1 CUJT jaB/ieHUst IPY 00TeKaHUH TeJla I0TOKOM

Touka NpU/IOKeHUs CUJT TPeHUs TIPY 00TeKaHUU Tesla TIOTOKOM
[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBaHHBIN OTBET
KakoBo 0CHOBHOe HasHaueHHe COIJla peakKTUBHOIO JBUraresisi?
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Ne 9 TIpouuTaiiTe TEKCT M 3alUILUTe pa3BePHYThI 000CHOBAHHBIN OTBET

KakoB0 COOTHOIIIeHHe /IaB/IeHH B OKPYKarloILei cpeZie ¥ Ha Cpe3e COIuIa ABUTaTesIs PY peasTi3aLiin
peXXrMa MCTedeHHs TIPOJYKTOB CrOPaHMsI C TiepepacIiipeHrueM?

Ne 10 TTpouuTaiiTe TEKCT, BbIOEPUTE MPABUILHBIE OTBETHI M 3alMIIIMTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

BribepuTe /1Ba BEPHBIX YTBEPKAEHUSI OTHOCHUTEBHO OTIpe/ie/ieHrsl KaueCTBa JieTaTe/lbHOTo arapara:

1. KauecTBo JieTaTe/IbHOTO arirapara orpefesisieTcsi OTHOIlIeHHeM MacChl K MAaKCHMaTbHOM MOILIHOCTH
JIBUTATe/Isl.

2. Yem MeHblLIe TSTa JABUTATe/Is OTHOCUTE/ILHO Beca arrapara, TeM HUKe KauyeCTBO JIeTaTe/TbHOTO
armapara.

3. BrIcOKOe KaueCTBO JieTaTe/IbHOTO arirapara A0CTUraeTcsd Ipu 00/IBIIIOM COOTHOILIEHNH Beca K TATe
JABUT'aTeJId.

4. TToka3zartesb KaueCTBa XapaKTepy3yeT CrIoCOOHOCTE amrapara Moj/|ep>XUBaTh TOPU30HTAbHBIN TT0/IET
C MUHHAMaJbHBIMU 3aTpaTaMy SHepTyu.

5. KauecTtBO HN3MepAeTCA KaK OTHOILIEHHE TATOBBIX YCI/IIII/Iﬁ K CUJie TsSDKEeCTHU JIETaTe/IbHOIO allllapaTtd.

Ne 11 TIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBU/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000CHOBBIBAOLIHe BEIOOD
OTBETOB

YTo BEPHO OTHOCUTE/ILHO aOCOJIIOTHOrO JaB/ieHus (aTa)?
1. ABcontoTHOe JaBieHre OTCUMTHIBAETCS OT TIOIHOTO BaKyyMma.

2. ABcomnroTHOe ZIaBeHre PaBHO JIaB/IeHHIo CTo/10a PTYTH BeICOTOM 760 MM Ha YpOBHE MODSI TIpH
Temmeparype +15°C 1 cTaHZapTHOM aTMOC(epPHOM /IaBIeHUH.

3. AGCOMIOTHOE /laB/IeHre — 3TO PAa3HHUIA MEXKY U30BITOUHBIM JJaB/IeHHEM U aTMOC(hepHBIM
JTaBJIEHUEM.

4. Bce nipuBe/iéHHbIe BapHaHThI [PaBUJIbHBIE.

Ne 12 TpouunTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD
OTBETOB

Kakoi1 Buz oxnaxjeHusi CTeHOK KaMmephl cropanys JKP/] IpUBOAUT K CHIKEHUIO YAEJbHOIO UMITY/IbCa
TATA?

1. PereHepaTrBHOe OXJIaXKJeHHe
2. [lneHouHOE OXJIAXKAEHUE
3. UcnapuresibHOE OX/1aXKAeHUe

4. Teruion30/ALMsL PEroJIMTOM
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