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JIUCT COI'JIACOBAHUA
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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:

TICK-1.2 — criocoO6HOCTh pa3pabaThiBaTh (hHU3UUeCKHe U MaTeMaTUUeCKHe MO/Ie/H MPOLeCCOB, TIPOTEKAOIIIX
B JIBUrare/six U SHeproyCTaHOBKaXx JieTaTe/IbHbIX arrapaToB

OIIK-2 — crocoOHOCTh MOHUMATh TPUHLMIBI PabOThl COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJOTUH U
WCTO/b30BaTh X JJIs pelleHus 3aa4 rnpogeCcCUOHaIbHOU fesTeTbHOCTH
OTIK-5 — crmocoOHOCTh HCIO/b30BaTh COBPEMEHHbBIE TIOAXOJbl U METO/bI PeIleHUs TpodeCcCHOHATBHBIX

3d/ida4 B obnactu aBHa].[HOHHOﬁ u paKETHO—KOCMI/II{ECKOﬁ TeXHUKHU

®OopMHUPOBAaHUIO KOMITETEHLIUN CJTY)KUT JOCTYDKEHUE CIeAYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IICK-1.2

3HAHUA:

OCHOBHBIX (DM3MUECKUX CBOWCTB J>XUJKOCTEH W Tra30B, OOI[Me 3aKOHbI W YPaBHEHUS CTATHKH,
KUHEMAaTUKA W JWHAMUKUA DKUJKOCTEM U Ta30B, OCOOEHHOCTH (U3MUECKOTO U MaTeMaTHyecKoro
MO/Ie/TUPOBaHUsl OJHOMEPHBIX, ABYMEDHBIX U TPEeXMEpHBIX, JO3BYKOBLIX M CBEpPX3BYKOBBIX, JTAMUHApHBIX U
TypOYy/IeHTHBIX TeUEHUH HleaTbHON M peaibHOM HeCKUMAeMON U CKUMaeMOU >KUKOCTeH;

3aKOHOB 1 OCHOBHBIX (PM3MKO-MaTeMaTHUueCKUX Mo/esieil repeHoca TeryIoThl U MacChl TIPUMeHUTeTbHO
K a3pO/IMHAMUYeCKUM U TEeIJIOTEXHUUECKUM 00beKTaM U CHCTEMaM;

YMEHUs1:

WCTIOIh30BaTh MaTeMaTHueCKWi armapar U WH(GOPMAalMOHHbIe TeXHOJIOTHH TPYU W3yUeHUH TIPOL[eCCOB,
MPOTEeKAIIMX B IBUraTe/IsIX U SHEPrOoyCTaHOBKAX JieTaTe/IbHbIX arfapaToB

aHa/IM3UPOBaTh Pe3y/IbTaThl pPeIleHUs] KOHKPETHBIX 3a/lau C 1[e/IbI0 TIOCTPOEHUs] Dojiee COBEPIIIEHHBIX
Mojiesieit;

aHa/IM3MpOBaTh pe3y/bTaThl SKCIIePUMeHTa C TIPHBIeYeHHeM METOJ0B MaTeMaTHueCKOW CTaTUCTUKU U
MH(GOPMALIMOHHBIX TEeXHOIOT U,

HaBbIKU:

TEOPETUUECKOTO W BBIUMC/UTEIBHOTO WCCIE[OBAaHUS SIBJIEHUM pa3/MuHON (DU3UYeCKOM MpUpPOJbl B
obnactu TeryioobMeHa ¥ a3pOAVHAMUKH.

OIIK-2

3HAHUA:

ocobeHHOCTel (U3UYECKOTO W MAaTeMaTUYecKOro MOJETUPOBaHUSl OJHOMEPHBIX, JBYMEDHBIX |
TPEXMEPHbIX, TO3BYKOBBIX M CBEPX3BYKOBBIX, JJAMMHAPHBIX U TYPOY/IEHTHBIX TeUeHWUH WfieaTbHOW U peabHON
HeC)KMMaeMOW U CXKMMaeMOM >XKUIKOCTel;

3aKOHOB M OCHOBHBIX (PM3MKO-MaTeMaThueCKUX MojeJsieil epeHoca TerioThl U MacChl IPUMEHUTeTbHO
K a3pOJUHAMUYECKUM U TEIJIOTEXHUUECKUM 00BbEKTaM U CUCTEMaM;

YMeHUs:

WCTIO/b30BaTh ~MaTeMaTU4YeCKWil ammapar ¥ WHGOpPMAllMOHHbIE TEeXHOJIOTMUA TIPU  W3y4YeHHU
€CTeCTBeHHOHAYYHbIX UCIWILUIMH; aHAIM3UpPOBATh pe3y/bTaThl pPelleHrs KOHKPETHBIX 3aZiad C IIeJTbi0
MOCTPOeHuUs BoJiee COBEPITIEHHBIX MO/IeIeH;

HABbIKU:

HCITI0JTb30BaTh UH(OPMALIMOHHBIE TEXHOJIOTUU TTPU U3YUeHUU eCTeCTBeHHOHAYUHbIX JUCIUTIIMH.
OIIK-5

3HAHUA:

OCHOBHBIX METO/IOB U TIOAXOA0B (PU3UUECKOTO ¥ MareMaTHyeCcKOro MO/Ie/TMPOBaHUS TIePeHoCa TeIyIoThI
Y MacChl TIPUMEHUTE/TEHO K a3POJTHAMUYeCKUM 1 TeIJIOTEXHIUUeCKUM 00beKTaM M CUCTEeMaM;

YMeHuUSs1:

CTPOUTH MaTeMaTHuecKre Mojenu (pu3nueckux siB/IeHUN U UCIO/Ib30BaTh MaTeMaTHUeCKUi amnmapaT U
HH($OpMaLIMOHHbIe TEXHOJIOTUU TIPY M3yUeHUH eCTeCTBeHHOHAYUHbIX AWUCLIUILINH;

HaBbIKU:

WCTIO0/Ib30BaTh COBpEMEHHbIe WHGOPMAIMOHHbIE TEXHOJNOTMU TIpH pelieHnd 3afiad B obsacTu
aBUALIMOHHOW M PaKeTHO-KOCMUYECKOW TEXHHUKH.



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.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
TEPMOMHAMUWKA, ®U3NKA, MEXAHUKA XUJKOCTU U TA3A, TEIUVIOIIEPEJAYA,
BBICIIIASI MATEMATHMKA, YCTPOMCTBO, OCHOBBI TEOPMM W KOHCTPYKIUU
JIBUTATEJIEN JIETATE/IBHBIX ATIIIAPATOB.

Copep>XaHue AUCLMIVIMHBI SIBJISIETCSI OCHOBOM [/s1 ocBoeHusi aucuuriyivd: MOJE/IMPOBAHUE
BBICOKOMHTEHCUMBHBIX IIPOIDECCOB, MOJE/IMPOBAHUE C J[IIPUMEHEHUEM
CAD/CAM/CAE-CUCTEM, YHUPC, YNC/IEHHOE MOJE/IMPOBAHUE B APKT.

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

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TEOPeTUYECKOrO U SKCIIePUMEeHTaIbHOrO UCC/Ie0BaHMUS B
rpodhe CCUOHATLHOM JiesITeTbHOCTH

¢ OIIK-4 — CrniocobeH oCyIIecTBATh MPOGhEeCCUOHANBHYIO AeATETLHOCTh C YUeTOM S5KOHOMUYECKUX,
5K0JIOTMYeCKUX, COLIMAIbHBIX U IPYTUX OrpaHUUEHH Ha BCeX 3Tarax )XKU3HEeHHOTo LIMKJ/Ia

¢ OIIK-5 — CriocobeH UCMO0/Ib30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/[bI PellleHUst TIPO(heCCHOHATBHBIX
3a7ia4 B 00/1aCTH aBUALIMOHHOM U paKeTHO-KOCMUYeCKOU TEXHUKH

¢ OIIK-6 — CriocobeH aHa/IM31MPOBaTh, CHCTEMATHU3UPOBaTh U 000011aTh HHGOPMALIHIO O COBPEMEHHOM
COCTOSIHUM U MepCHeKTUBaX Pa3BUTHUS OTPAC/IU JBUTaTeIeCTPOEHUS U SHePreTUYeCKOM TeXHUKU

e TICK-1.1 — CnocobeH UCI0b30BaTh 3HaHUS PyHAaMeHTaIbHBIX Pa3/ie/ioB eCTeCTBeHHOHAYYHOTO U
npod)eCCHOHANTBEHOTO LIUKJIOB [/151 IOHWMaHKs PU3n4yeCcKol CYL{HOCTH Pabounx MpoLeccoB
SHepreTUUeCKHUX YCTAaHOBOK aBHAlJMIOHHON U paKeTHO-KOCMUYECKO TeXHHUKU



3. CTPYKTYPA 1 COAEPXKAHUE NTVCHUIIVINHbI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Beejienne B npo0/1eMy a3pojHHAMHYECKOT0 U
TensioBoro npoekruposanus JIA. ITocraHoBKa 3aau
aspogrHaMuky JIA. PaciiypeHye TPakTOBKY 3afiau

3 6 aspoziMHaMUKK. VIcTOpust pa3BUTHsS a9pOgUHaMUKU. MeTozb! U 8 6 2 0 4 5 5 5 5
cpezcTBa. [IprMepbl COBpeMeHHBIX IKCIepUMeHTa/IbHbIX
KOMIUIEKCOB U TPYO. BbIUKMC/UTENbHBIN 3KCTIepUMeHT. TIpuMepsl
pertenus 3aiad Mmetogamu CFD. CAITP. Ontumu3sanysi B
nipoektrpoBanu. CAD-CAM-CAE TexHosorum.

Paspen 2. CucreMbl KOOP/JHHAT, HCI0/Ib3yeMble B
aspopuHamuke. CU/bl U MOMeHTEI JeficTByroiye Ha JIA B
noiete. OCHOBHBIE @3POJMHAMUYeCKHe CXeMbl JIeTaTe/lbHbIX
3 6 anmaparoB. A3pojuHamMuyeckre Kosddurpentsl. Obime 7 5 1 0 4 P 5 5 5
BBIPOKEHUsI /IS a9POJAMHAMHYECKHX KO3 (HLeHTOB.
ITpou3BoHbIE a3pOAMHAMHYECKHX KO3 (HLINEHTOB.
Crarnueckue 1 BpalaresibHble K03(pduLeHTsl. OCHOBHbIE
3aBUCUMOCTH /151 KO3 (ULEHTOB CHUT 1 MOMEHTOB.

Paspen 3. CucreMa ypaBHeHHii JHHAMUKH 10/1eTa.
Maremarnueckue Mopenu JIA. AHanu3 npocTeimx
ZBIKeHHH JIA (Tropr30HTa/IbHBIH TI0/IET, TVIAHUPOBAHUe,
3 6 KOOP/IMHUPOBAHHbIN Pa3BOPOT, a3po/jMHaMUKa MUI0Taxa - 16 10 2 4 4 6 10 10 10
60uka, MIMMe/bMaH, IITOIOP, ropka). CraThueckast
YCTOHUMBOCTb U JieMIpHUpOBaHHe. YCTOMUHUBOCTE ABWKEHUS U
yIIpaB/ieHHe MOIeTOM.

Paspen 4. AspopuHaMuKa Kpbuia. ['eomeTpruueckue
XapaKTepUCTHKU Kpblta. KpblTo 6ecKoHeuHoro pasmaxa,
MeXaH13M BO3HUKHOBEHUs MOJbeMHOM cuiibl. Kpbiio KOHeUHOro
pa3maxa, Hecyujast 1uHust [IpanaTs. Victopuueckre MOTUBBIL.

3 6 JKykoBckuii - Yanibirus. [IpricoenHeHHbIe 1 CBOGOHBIE 14 3 P P 4 6 10 10 10
BUXpU. MIH/IyKTHBHOE COMpPOTHB/IeHNe. A3pojjiHaMuuecKe
acreKThl MeXaHU3aluK Kpblia. MeTo/bl yyeTa C)KMMaeMOCTH.
Kpb110 B 0KO/103ByKOBOM TIOTOKE, KpUTHUECKUi Max, BOJHOBOe
COMpOTHB/IeHHe. 3ByKOBOI 6apbep. Kpbiio B CBePX3BYKOBOM
TIO0TOKe. 3aKOH IIIoLiazeil.

3 6 Paspen 5. AspopuHaMuKa Kopmyca. A3poiHaMIyecKast 12 7 1 2 4 5 10 10 10
nHTephepeHLst. Borpockl TerioobmeHa.

Pa3paen 6. AspogHaMHKa OTPHIBHBIX TeyeHui. Obijast
KapTHHa oTpbIBa. Knaccndukarys oTpeIBHBIX TedeHnA. CXeMbl
OCHOBHBIX TeUeHHii — rpsiMast ¥ 06paTHasi CTYTIeHbKH, KaBepHbI,
OTpBIB B COIUIE, BAYB ¥ OTPBIB. MeTo/bl pacueTa OTPHIBHBIX
TEUeHWH. ﬂHCerTHBIe BUXPH, UHTETpa/IbHbIe METO/bI, ITPSAMOe
YKMC/IEHHOe MO/le/IMPOBaHUe, aCUMTOTHYECKHe METO/bI,

3 6 HH)KeHepHble MeTOAUKU. I1prmephl pacyeTa JOHHOTO AaB/leHUs. 14 8 P 4 P 6 10 10 10
Ha OCHOBE€ CXeMbI KDpCTa. I/IH)KEHEPHI)IE MeTO/bI pacueTa
OTpBIBA NPH Ta/leHUH CKauKa YT/IOTHEHHs! C IOrPaHNYHBIM
cnoem. TpexmepHblit oTpbiB. Kinaccudukalyst Touek oTpbiBa
TpexMepHOro MOrPaHUYHOro C/10s1. JINHUM CTeKaHUs U
pactekanust. Cezina 1 ¢oKycel. ITorpaHi4HBIH /101 Ha
CKOJIb3SIII|eM Kpblsie. A3PO/iMHAMKKA TPEXMEPHOTO
1orpaH4HOro cs1osi. Tery1006MeH Py OTPHIBHOM 06TEKAaHUH.

3 6 Paspen 7. AspouHaMHKa 0PraHoB ynpaB/ieHHs. 8 6 2 0 4 P 10 10 10
A3pO/IIHAMKKA BO3/[yX03a00PHUKOB. D)KeKL|Msl U MHXKeKLIHs.

3 6 Paspen 8. Coruto. KOHCTPYKTUBHBIE CXeMbI COTIIOBBIX GJI0KOB. 7 5 1 0 4 P 10 10 10
T'a3oguHamuKa coriia.

Pasgen 9. AspojuHaMHKa CIIycKa ¢ OpOUTHI M BO3BPaIL{eHHUs].
3ajauyl BbIBeJeHUs 1 UX a9POiMHAMUUeCcKoe U TelI0Boe
obecreyenne. Knaccrdukarus cryckaeMbIx arnmaparos.

3 g |Cwcrema ypasHeHnii quHamuky BXoaa. [leperpyski 1 Teniosoe 15 9 2 5 2 6 10 10 10
B3anMozeicTBre ¢ armocdepoid. Kopuaop Bxoga. Teriosas
3alljUTa B 33la4ax BXo/a U Bo3Bpatenus. Knaccubukarms
MeTOJ 0B TeryI03aluThl. Du3ruecKre 0CHOBBI Pas3IMuHbIX
MEeTO/0B TeILIO3aIUThI ¥ UX MaTeMaTH4ecKoe oGecrieueHue.

Pa3aen 10. A3poynpyrocTs ¥ HeCTaljMOHapHbIE PeXXUMBI.
Knaccudukanys aspoTepmMoynpyrux siBleHuid. Yrpyrue
XapaKTepUCTUKU 21eMeHTOB JIA. CraTuueckast a3poyInpyrocTb.
3 6 JlvBepreHIysi Kpbula. PeBepc opraHoB yIpaBs/ieHusI. 7 4 2 0 2 3 10 10 10
JlnHamuueckas aspoynpyrocTs. ®narrep. Ipocreiimve Mogenv
¢narrepa. M3ru6o-KpyTH/IbHBINA U M3rib03/1epOHHBIH duiaTTep.
Badrunr. anonuposanue. [ummu.

3 6 Paspen 11. KypcoBo#i npoekT. HamvcaHue KypcoBoro rnpoekra 36 0 0 0 0 36 10 10 10
10 MH/MBU/yaIbHOMY 3a/JaHHIO.

Bcero 3a 6 cemecTp 144 68 17 17 34 76 100 100 100

Bcero nmo JucHMIinHe 144 68 17 17 34 76 100 100 100

3.2. AyATOPHBIN NPAaKTUKYM
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Ne | Homep u HaMeHOBaHue Tema npaxTHUecKoro 3aHATUSA Oo0nemMm,
n/n paszjena JMCLHUIITHHBI aya.
4acoB
Pasgen 1. Beenenuve B
npobnemy ITakeThl MpOrpaMM WHKEHEPHOTO aHa/M3a. JTarbl
1 |asposmHaMHUYecKoro u BBIUMC/IATEIHOTO MOZe/TMPOBAHKS Tel10a3pojuHaMHAye CKUX 4
TeTJIOBOTO riporjeccoB. [Ipumepsl pellieHUs 3a7au
rpoekTrpoBanus JIA.
AspofyHaMHAUYeCKUe CHbI, MOMEHTBI ¥ UX KO3((ULIMeHTHI.
Pazgen 2. Cucremsbl
OcHOBHBIe 3aBUCUMOCTH /151 K03(puiieHToB. PaccMoTpeHue
2  |KOOpAWHAT, UCIO/Ib3yeMble 4
TIPUMEPOB U pellieHue MPaKTUYeCKUX 3a/jay, HarlpaB/IeHHbIX Ha
B a3pOJMHaMUKe.
v3yueHHe JaHHOTO pa3zena
Pazpen 3. Cucrema
3 ypaBHEHUM JUHAMUKA PaccmoTpeHue puMepoB U pellleHre MpakTUUeCKWX 3a/jay, 4
rosieta. Maremaruueckue |HarpaBjeHHBIX Ha M3yueHHe JaHHOTO pasjerna
Mozenu JIA.
l'eoMeTpruueckue xapakTeprCTUKU Kpblia. PaccmoTpeHue
Paszpen 4. AsponrHamuka
4 DB TPUMEPOB U pellieHue MPaKTUUeCKUX 3a/jay, HarlpaB/IeHHBIX Ha 4
pblia. H3y4yeHue JaHHOTO pasjena
5 Pa3pen 5. AspoguHamuka |(PaccMoTpeHVe prMepoB U pellleHre TIpakTUUeCKUX 3a/ay, 4
KopITyca. HarpaB/IeHHBIX Ha U3y4yeHue JaHHOTO pa3jesna
6 Pasgen 6. AspoarHamuka |PaccMoTpeHue IpUMepOB U pellieHHe TIPaKTHUeCKUX 3a/ad, ’
OTPBIBHBIX TeUeHHH. HarpaB/IeHHBIX Ha U3yuyeHue JaHHOTO pasjesia
7 Pasgen 7. AspoarHamuKa |PaccMoTpeHue IpMMepOB U pellieHHe TpaKTHUeCKHX 3a/ad, 4
OpraHoB yIpaB/eHusl. HarpaB/IeHHbIX Ha U3yueHue JaHHOTO pa3jesna
PaccMmoTpeHue NpUMepoB U pellleHue MPakTHYeCcKuX 3aja4y
8 |Paspen 8. Comuo. P PUMED P P adad, 4
HarpaB/eHHbIX Ha U3yuyeHue JaHHOTO pa3jena
Paszpen 9. AsponrHamuka
PaccmoTpeHue puMepoB U pellleHre MpakKTUUeCKHX 3a/jay,
9 |cmycka c opbuThI 1 2
HarpaB/IeHHBIX Ha U3y4yeHue JaHHOTO pasjerna
BO3BpaLL[eHUS.
Pa3gen 10. Aspoyripyrocrs
PaccmoTpeHue TpuMepoB U pellleHre MpakTUUeCKWX 3a/jay,
10 |u HecTaLMOHApHbIE 2
HarpaB/IeHHBIX Ha U3y4yeHue JaHHOTO pa3jesna
PE>KUMBIL.
Bcero 3a 6 cemectp 34
3.3. JIaGopaTopHbIil NPAKTHKYM
No Homep u Oo0nemMm,
o /;[ HauMeHOBaHHe Tema /1a00paTOPHOro MPaKTHUKyMa aypa.
pasjena AMCHUITHHBI JacoB
1 Pa3gen 3. Cucrema JTabopatopHast pabota Ne 1. AHanM3 CTaTHUeCKOW yCTOMUHUBOCTH ’
ypaBHeHUM AuHaMuky |JIA.
roJieTa. JlabopatopHas pabota Ne 2. VicciieoBaHye BO3MYIIIEHHOTO
2 |Maremarnueckue npoobHOTO JIBUKeHus JIA. ITepexo/iHble ¥ YaCTOTHbIE 2
mopenu JIA. XapaKTepUCTHKH.
JlabopatopHas pabota Ne 3. IToTeHIMa/IbHOE 0OTEKAHKE KPbLia
3 Pasgen 4. 0eCKOHEUHOTro pa3Maxa: ImocTpoeHue npodus JKyKoBCKOro, 9
AspopiiHaMUKa KpbLya. |oTIpeZiesieHre IUPKY/IALUH, 00ecreunBarolreli 6e30TPLIBHBIN CXO/
MOTOKA, MOCTPOEHNE KAPTHUHBI 00TeKaHUs MPOhUIIs
Paszpen 5.
A JlabopatopHasi pabota Ne 4. PacueT cBepX3ByKOBOTO 00TEKAHUs
4 |AspoguHamMuKa 2
KOHYCa C TIPUCOeJHEeHHBIM CKaukoM YTUIOTHEHUSI.
KopIIyCa.
5 |Pasnen 6 JTabopatopHasi pabota Ne 5. PacueT JOHHOTO JaB/I€HUS [IPU )
As [')qOAI/IH.aMI/IKa obrekanun obparHoii ctyneHsKH. Cxema Kopcra.
6  |OTpbIBHBIX TeueHHiA, JTabopatopHas pabota Ne 6. OprIBPoe obTekaHue Tes1. Pacuet Ha )
OCHOBe MeTo/la JUCKPeTHBIX BUXPeH.
- |Pasmen9. JIaboparopHast pabota Ne 7. PacyeT TpaeKTOpUH [BIKEHUS 3
AspopMHaMuKa CIlycKa |TpexcTyrneHuaroi 6annucrtudyeckoid paketsl ARIAN
C opGuThI 1 JlabopatopHast pabota Ne 8. A3poguHamMHKa U TeTyio00MeH TIpH
8 2
BO3BpAlll€HNS. CITyCKe C OpOUTBI ICKYyCCTBEHHOTO CITyTHUKA 3eMJIH.
7 24388




| Bcero 3a 6 cemectp | 17 |
3.4. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
CopepixaHue yue0HOro 3aiaHusA
n/n paspena 4acoB
JUCLHUITUHBI
Pa3nen 1. BBeneHue B
npobnemy
1  |aspoguHamMuueckoro v |I1oAroToBKa K NpakTUYeCKUM 3aHATUSIM. 2
TeI/IOBOTO
npoekTrpoBanus JIA.
Paszpen 2. Cucremsl
KOOPZWHAT,
2 pA ’ ITogroroBka K NpakTAYeCKUM 3aHSATHUSIM 2
WCII0JTb3yeMble B
a’pofiHaMUKe.
Pazpen 3. Cucrema
ypaBHeHUM JUHAMUKA
3 |nosera IToaroroBka K npakThyeCKuUM 3aHATHSAM. [10AroToBKa OTYETOB 0 2-M 6
) nabopaTopHbIM paboTam.
MaremaTtuyeckue
mogenu JIA.
Pazgen 4.
IMoaroToBKa K nmpakThuecKuM 3aHsaTusM. [loAroToBka oTuera 1o
4  |AspoguHamMuKa . 6
nabopatopHoii pabore.
KpbUIa.
Paspen 5.
IMoaroToBKa K nmpakThyecKuM 3aHsaTusM. [loAroToBka oTuera 1o
5  |AspoguHaMuKa . 5
nabopatopHoii pabore.
KopIIyCa.
Pazgen 6.
IMoaroToBKa K NpakTA4YeCKUM 3aHATUsIM. [10[TOTOBKa OTUeTOB M0 2-M
6 |AspoauHamMuKa 6
.  |mabopaTropHbIM paboTam.
OTPBIBHBIX TEYEHU.
Paspen 7.
7  |AspoguHaMHKa ITogroroBKa K NpakTAUYeCKUM 3aHSATHUSIM 2
OpraHOB yIpaBJeHUsl.
8 |Pa3gen 8. Coruio. IToarotroBka K rpakThueCKUM 3aHSATHSIM 2
Pazpen 9.
9 AspoauHaMMKa IToaroToBKa K MpakTA4YeCKUM 3aHITUSM. [10/ITOTOBKA OTUETOB I10 2-M 6
CIyCKa c OpOMTBI M |1abopaTopHBIM paboTaM.
BO3BpaLeHUsl.
Pazpen 10.
A>spoynpyrocts 1
10 POYTIPY IToaroroBka K NpakTUYeCKUM 3aHATUSM. 3
HeCTalOHapHbIe
PE>KHUMBI.
BrinosiHeHue KypCcoBOro IIpoeKTa Mo UHVMBH/yaJIbHOMY 3a[aHUIo.
.. |AHanu3 nporeccoB U (OpMHUPOBaHHE MaTeMaTHUYeCKUX MOJesei.
Pazpen 11. Kypcosoiu pon (bopmup A
11 DOGKT. IIpoBefeHye IPOEKTUPOBAHUS M BEIYUC/IUTEILHOIO MOZe/TIMPOBAHUS. 36
P ) AHanu3 pe3ynbTaToB. [T0ATOTOBKA MOSICHUTETEHOM 3alCKU, J0Kaja
Y TIpe3eHTaluu
Bcero 3a 6 cemectp 76
3.5. KypcoBoii npoeKT
IIEPNO]
NCIIO/IHEHU S IVIAHUPYEMOE
COJEP)XAHUME JTAITA
(uegemm 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 ITPOEKTa. 3-7 12
AHanu3 MpOTEeKarIIKX MPOI[eCCOB U (OPMUPOBaHUe MaTeMaThyeCKUX
8 24388



Mogeseit

Oran 3. [IpoBesieHNe BbIUMCIUTETBEHOTO MO/|eTMPOBaHUsl. AHaIu3

8-15 14

pe3y/IbTaTOB YMCIEHHOTO MO/Ie/TPOBaHMUS
Orar 4. [ToAroToBKa MOSICHUTETLHOM 3aMuCKy, JOKIaa U 16-17 6
Tripe3eHTaLUH

Bcero 3a 6 cemecTp 36

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1123 4 5|67 8 9(1011 12 13 14 15|16 17
6 OT]‘II'PHO KB|JIP OT;'PHO NP, |Oru. o JIP| |Otu. no JIP|KB|IP|KII, Otu. 110 JIP

Ycii0BHBIe 0003HAYCHUSA:

P — nauarHocTUueckasi paboTa;
Ortu. o JIP — otuet 10 JIP;
KB — KOHTpO/IbHBIE BOIPOCHI;
KII — KypcoBo¥i IPOEKT.

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIb B
cnenyromx dpopmax:

e IMarHocTuyeckas pabora;

e otyet 1o JIP;
* KOHTPOJ/IbHbIE BOMIPOCHI;
e KYPCOBOI ITPOEKT.

IIpome)xyTouHas arTecTanusi IIPOBOAUTCS B hopMax:

¢ S5K3dMEH.
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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://urait.ru/ — I'maBHast — O6pa3oBaresbHas Tiatgopma FOpaiit. [t By30B U CCy30B.;
. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 60/IBbIIION BEIOOD aKTyabHOM JIMTEPATYPhI [1/15 BallleH

O1O/INOTEKU B 37IEKTPOHHOM BUJIE;

. http://www.tnt-ebook.ru/ — TNT-EBOOK - OneKTpoHHO-0MO/IHOTeUHas CUCTeMa;
. https://repository.library.voenmeh.ru/jspui/ — ®yHgamenTtansHas 6ubmuoreka BI'TY « BOEHMEX» um.

H.®. YctuHoBa.

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. JUCIIATIINHA peanu3yeTcs Ha GakynbreTe A PakeTHO-KOoCMUUecKod TeXHUKU BI'TY
"BOEHMEX" um. [].®. YcruroBa kadenpoit A9 TINTASMOTA3OAMHAMUKA U TETINIOTEXHUKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
TICK-1.2 criocobHOCTh pa3pabaTbiBath (PpU3NUeCcKre ¥ MaTeMaTHuecKrue MOZEH TPOLIeCCOB, TIPOTEKAIOIIUX B
[IBUTATEJISIX U 9HEPrOyCTaHOBKAX JieTaTe/bHbIX arlaparos;
OTIK-2 crnoco6HOCTh TMOHWUMATh TIPUHIIMIBI PAbOTEl COBpEMEHHBIX WHGMOPMAIMOHHBIX TEXHOJOTHH U
WICTI0/Ib30BaTh MX [/ pelleHus 3ajad podecCcHoHaNBHON AesTelbHOCTH;
OITK-5 crioco6HOCT UCII0/h30BaTh COBPEMEHHBIE TIOJXOABI U METO/Ibl PeIleHus MpodeCCUOHATbHBIX 3a/1au B
00/1acTH aBUAIIMOHHOW ¥ PAKETHO-KOCMUYECKON TeXHUKH.

Copep>kaHue AUCLMIUIMHBI 0XBaThiBaeT KPYI' BOMPOCOB, CBSI3aHHBIX C C M3yuyeHHWeM TeOpeTUYeCKUX OCHOB U
CYIIHOCTH OCHOBHBIX a3pOJUHAMUYECKUX U TEIIOBLIX MPOL€CCOB NPUMEHHUTEBHO K 00beKTaM aBUAl[MOHHOU
U paKeTHO-KOCMUUeCKOW TeXHUKH, MeTO/JOB UMC/IEHHOTO PellieHHsl pa3/IMyHOro poja 3a/au; aHa/lin3a MeTOJIOB,
MPUYKH U (HaKTOPOB, BIUSIOIIUX Ha TeIJI0a3pojuHaMUueCcKye MpoLieCChI.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZeHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e oTuer 1o JIP;
e KOHTPOJIbHBIE BOIIPOCHI;
e KypCOBOM ITPOEKT.

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
A3SPOJUHAMMYECKOE U TEIUVIOBOE ITPOEKTVIPOBAHIUE

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBHUU C ITonoxxeHueM o TeKYIeM,

py6e)KHOM KOHTPOJIe YCI1eBaeMOCTH U TIPOMEKY TOUHOM

aTTecTaluy 00yJaroIuXCs.

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

HaumeHoBaH#e paboThI

PexkomMeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

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

HO,E[FOTOBKEI K IIPpaKTHU4Y€CKHUM 3dHATUAM.

K. H. Bosikos, B. H. Eme/ibsiHOB. .
BrruriciimTe ibHbBIE TEXHOJIOTUM B

3aJda4aX MeXaHHWKHU XXUJIKOCTH U r'a3a:

M.: ®DU3MATIINT, 2012 (Bce)
I. A. Akumos, B. A. 3a3umko, B. A.
BopogaBkuH. . AspoauHaMuuecKue
XapaKTepUCTUKY JieTaTebHbIX
anmaparos: CIT16.BT'TY
"BOEHMEX" um. I. ®@. YcTHHOBa,
2003 (Bce)
A. H. Bosikos. . Pacuét
aspoIMHaMHUYeCKUX U TeT/IOBbIX
XapaKTepPUCTUK BBIMYKJIbIX TeJl B

CBOGO,E[HOMOJIEKYJIHPHOM TIOTOKe Ira3a:

CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2004 (BCe)

A.T.Tony6es, A. C. Enuxun A.C., B.

T. Kanyrus. AspoauHaMmuka: M.:

N3p-Bo MI'TY um. baymana. 3osoras

kosnekiusi, 2017 (Bce)

Wrtoro no pasgeny 1

Paspen 2. Cucrembl KOOPAUHAT, U

CI10/Ib3yeéMblI€ B d3PDOAUHAMHUKE.

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

[ToaroroBka K rpakThueCKUM 3aHSATHUSAM N3p-Bo MI'TY um. baymana. 3osoras

CII6.BI'TY "BOEHMEX" um. [I. ®.

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

T. Kanyrus. AspoauHaMmuka: M.:
Kostekus, 2017 (1)
M. I'. Moucees, FO. M. LIUpKyHOB. .

OCHOBBI a3pora3oiIMHaMUKU:

YctrHoBa, 2006 (Bce)

Wroro no pasgeny 2

Pa3pen 3. Cucrema ypaBHeHHH JUHAMHUKH

nosiera. MaremarudyeckKue MoOae/In

IMoAroToBKa K MpakTHUeCKUM 3aHSTHSAM. IToAr0TOBKa
OTYETOB 0 2-M J1abopaTopHBEIM paboTaMm.

C. M. Kpusess. . [luHamuKa 1oséra.

Pacuét I6THO-TeXHUUECKUX U
MTUTOTAXKHBIX XapaKTePUCTHK
camonéra: CII6.: Jlans, 2018 (Bce)

Uroro no pa3geny 3

14
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Pa3pen 4. AspoariHaMuKa Kpblja.

HO/:[FOTOBKH K IMTPAKTUYECKHUM 3aHATUAM. HO,Z[I‘OTOBK&

B. T. KanyruH. . Aspora3ofuHaMuyKa
OpraHoOB yIpaBJieHus OJETOM
JleTaTeJIbHBIX annaparos: M.: 3a-Bo
MI'TY um. H. 3. baymana, 2004 (Bce)

oTueTa 1o abopatopHoii pabore. A.T. Tony6es, B. T. Kanyrun, A. 1O. 6
JlyueHko. . AspogvHamuka: M.: Usa-
Bo MI'TY um. H. 3. baymana, 2010
(10)
Uroro no paspeny 4 6
Paspen 5. AspoanHaMuKa Kopiyca.
A.T. Tony6es, B. T. Kanyrun, A. FO.
IToproroBka K npakrtrueckum 3aHsaTusaM. [loaroroska | JIynenko. . AspoguHamuka: M.: 13p- 5
oTuera 110 1abopaTopHoii pabore. Bo MI'TY um. H. 3. baymana, 2010
©)
Wrtoro no pasgeny 5 5
Pa3gen 6. A3pojuHaMHKa OTPHIBHBIX TeUeHUH.
A.T. Tony6es, B. T. Kanyrun, A. FO.
[NoaroroBka K npakThyeckuM 3aHaTusM. [logroroBka | JlyueHko. . AspoguHamuka: M.: U3g- 6
OTYETOB 10 2-M JIabopaTOpHLIM paboTaM. B0 MI'TY um. H. 3. Baymana, 2010
(6)
Wroro no pasgeny 6 6
Paspen 7. AspoaguiHaMHUKa OPraHoB ynpaB/ieHus.
B. T. Kanyrus. . Aspora3ozuHaMyKa
OpraHoB ympaBJieHUs OAETOM
[ToaroToBka K NpakTU4yeCKUM 3aHATHSM g 2
JleTare/IbHbBIX anraparos: M.: 131-8o
MI'TY um. H. D. baymana, 2004 (Bce)
Wrtoro no pasgeny 7 2
Pa3pen 8. Coruno.
B. B. CaxuH. . YcTpoicTBO U
[MoaroToBKa K MpakTA4YeCKUM 3aHSTUSM ACHCTBHE SHEPTeTHYECKHX 06TLeKTOB: 2
CII6.BI'TY "BOEHMEX" um. 1. @.
YctrHOBa, 2008 (BCe)
Wroro no pa3geny 8 2
Pa3zpen 9. AspopuHaMHKa CIyCcKa C OpOUTHI U BO3BPAILieHHUS.
A. H. Bosikos. . Pacuét
a3poJMHaMUYeCKUX U TeTUIOBBIX
XapaKTePUCTUK BBIMYKJIbIX TeJl B
CBOOOTHOMOJEKY/ISIPHOM TIOTOKe T'a3a:
IToaroroBKa K MpakTUUeCKUM 3aHsTusAM. [Togroroeka | CITI6.BI'TY "BOEHMEX" um. II. ®. 6
OTUYETOB I10 2-M J1ab0paTopHBEIM paboTam. YcruHoBa, 2004 (Bce)
A.T. Tony6es, B. T. Kanyrus, A. IO.
JlyueHko. . AspoguHamuka: M.: Usa-
Bo MI'TY um. H. 3. baymana, 2010
(12)
Wroro no pasgeny 9 6
Pa3pen 10. AspoynpyrocTsb ¥ HecTaljMOHAPHbIE PeKUMBI.
A.T. Tony6es, B. T. Kanyrun, A. FO.
[ToproroBka K rpakThueCKUM 3aHSATHUAM Jlynesxo. . AspoppHamuia: M.: V- 3
) Bo MI'TY um. H. 3. baymaHna, 2010
(13)
Wroro no pasgeny 10 3
Pa3pen 11. KypcoBoii npoexT.
BeIro/iHeHHe KypCcOBOro IIPOeKTa I10 H. H. ®égoposa, C. A. Banerep, M. 36
WHWBUAYaJbHOMY 3alaHUI0. AHaJM3 NPOLeCCOB U H. HJarunos. . OCHOBBI pabOThI B
(hopMrpoBaHUe MaTeMaTHUeCKUX MOjiesei. 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 BerunciurenbHble TEXHOIOTHU B
33/jauax MeXaHUKU >XUJJKOCTU U rasa:
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M.: ®DU3MATIINT, 2012 (Bce)
M. I. Moucees. . Tpenue u
Tery1000MeH B aspoJHaMHUKe:
CII6.BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2010 (BCe)

K. H. Bosnkos, B. H. EMenbsHOB. .
MogenvpoBaHue KpYTHbBIX BUXPEU B
pacuéTtax TypOy/JeHTHBIX TeUeHUH:
M.: PU3MATIINT, 2008 (Bce)

K. H. Bosnkog, B. H. EmenssHog, W.
B. Terepuna. . I'a30Bble TeueHus B
COIJIaX 3HeproyCTaHoBOK: M.:
OU3MATIINT, 2017 (Bce)
A.T. Tony6es, B. T. Kanyrus, A. O.
JlyueHko. . AspoguHamuka: M.: Usa-
Bo MI'TY um. H. 3. baymana, 2010
(Bce)
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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
¢  KOHTPOJIbHBIE BOTIPOCHI;
e oruet 1o JIP;

e KypCOBOM ITPOEKT;

e 9K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

KoHTpoO/IbHBIE BOIPOCHI

Cpe/ICTBO KOHTPOJIS yCBOEHHE yueOHOro MaTepyaa COOTBETCTBYIOIUX Pa3fie/ioB JUCIIATUTHHBI.
OTBeThbI Ha KOHTPOJILHBIE BOTIPOCHI T10 pa3iesiaM OCYIeCTBSIFOTCS B yCTHOU dopme. CTyzeHTy 3a1at0Tcst 3
BOIIPOCA B paMKax U3y4YeHHOro pasgjea.
[l71 yCIielHoM aTTecTaljuy 00yJaroieMycs Heo0X0[UMO OTBETHUTD TIPaBUIbHO MUHUMYM Ha 2 Boripoca. OTBeT
JIO/DKeH OBbITh TIPaBU/IBHBIM, COJlep>KaTe/TbHbIM, apTYMEHTHPOBAaHHbBIM.
ITepeueHb KOHTPOJIBHBIX BONIPOCOB TIpe/icTaB/ieH B Y MK IUCLUTIIMHBL.

Ortuer no JIP

[omyck K BbIMOIHEHUIO JIP MPOMCXOJUT NPH MPEeCTABI€HUH CTYAEHTOM B MTMCbMEHHOM BU/IE
OTMCaHMs, COZiepKalliero MOCTaHOBKY 3a/iauu 1abopaTtopHoii paboThl, 11/1aH BBITIOHEHHs 1abopaTopHOi
paboTHI ¥ 1je/M TIpeyIaraeMoro MCCiejoBaHus U B (hopMe yCTHOTO coOece/[0BaHMS 110 TeMaTHKe J1abopaTopHOH
pabotel. OTBeTHI Ha Oosiee uem 50% BOTIPOCOB SIB/ISIETCS O CKOM K 1abopaTopHOit pabore.

Ortuet 1o 1abopaTopHoii paboTe Tpe/ICTaB/SeTCS B TIeYaTHOM BH7e U [JOJDKEH CofieprKaTh: 1iesib JIP,
(u3MUeCKyI0 TIOCTAaHOBKY 3a/laud, MaTeMaTU4eCKyr0 MO/ie/Tb, Pe3y/IbTaThl UCCIeA0BaAHMS, TIPe/ICTaB/IeHHbIE B
YKMCIEHHOM BHJIe U B BUjle rpadyiKa, aHa/M3a ToTyueHHBIX Pe3yJIbTaToB U BBEIBOAOB 110 JIP.

OTuet He MOXKET OBITh IPUHAT U MO/JIEXKUT NepepaboTKe B CTydae:

- OTCYTCTBUSA HEOOXOIUMBIX Pa3fiesioB,

- OTCYTCTBUSI HEOOXOAMMOTO rpayeCcKoro Marepuara,

- HEKOPPeKTHOM 00pabOTKM pe3y/ibTaToOB PacueToB

3amuTa oTyeta MPOXOAUT B (hopMe IOK/Iazia CTy/IeHTa TI0 BBITIOJIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKHI
niperoziaBaresis. IIporieiypa 3aiyThl BK/IFOUaeT OTBEThI Ha BOTIPOCHI TIPEIo/jaBaTesis 1o paboTe U paszeny
Kypca. B xojie 3anuthl 1abopatopHoii paboThl 00yUaroIuecs A0/KHbI TTPOJIeMOHCTPUPOBATh KY/IBTYPY Peur
TIPY U3/I0)KEHUM CBOUX MBIC/IEH, IOTUUHOCTh B TIOCTAHOBKE U U3JIOKEHUU MaTepuasia, HeobXomumele
HayasbHble 3HAHUS TI0 CyIIeCTBy 00Cy»K/1aeMOi TeMbI.

OrieHKa 3aiuThl paboThl BeICTaB/sieTCs 110 100 6abHOM 1IKajie C yUéToM:

- BBITIO/THEHHE J1TabopaTopHOU paboThl B 1aboparopuu — 20 6asos,

- odopm/IeHHE TTOSICHUTE/IbHO 3amucku — 30 0asIoB,

- 3alIIUTa pe3y/IbTaToOB, OTBETHI HA BOTMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6asiios.

B ciyuae Habopa 75 6a/yioB CTY/IeHT IoTyuaeT 3aueT 110 JaHHOH j1abopaTopHoi pabore.

KypcoBoii npoekT
KypcoBoii pOeKT Mpe/icTaB/seTcs B IeYaTHOM BHjle B (hopmaTe, COOTBETCTBYIOIUM «I10JIOXKEHHIO O
MOPSI/TKe OPraHU3aIUK U TIPOBE/IEHUSI KyPCOBOTO MPOEKTUPOBAHUS 00YUArOIUXCS ...»

3amuTa KypCcoBOro rpoeKTa poXoAuT B hopMe JOK/IazZa CTyAeHTa 0 BBIIIOHEHHOW paboTe ¥ OTBETOB Ha
BOTIPOCHI U/IeHOB Komuccun. B xoge 3atumrel KIT ofyyaroruecs JO/KHBI TPOIEMOHCTPUPOBATE KYJ/IBETYPY peUurt
TP U3710)KEHUH CBOWX MBIC/IeH, JIOTMYHOCTh B TIOCTAHOBKE U M3/I0)KEeHUY MaTepuasia, HeoOXouMble
HayvasbHble 3HAHUs T10 CyIiecTBy 00CyK/jaeMOi TeMbI.
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B cnyuae, ec opopmiieHre KypCcoBOro IIpoeKTa U NoBefieHHe CTy/leHTa BO BpeMsl 3alljUThl COOTBETCTBYHOT
yKa3aHHBIM TPeOOBaHUsIM, CTY/IeHT I10/Ty4aeT OLeHKY:

- «OTJINYHO» BBICTaBIAeTCs IPY MPaBWIBHOM BBITOJIHEHUY KypCOBOT'0 NPOEKTa, TPaBU/IbHBIX OTBETOB
CTyZleHTa Ha BOIpockl mperniogasaress oT 90 fo 100%;

- «XOpOILIO», BHICTABJISIETCS] IPH HE3HAUMTE/IbHBIX OLIMOKaxX B COZepKaHUM KyPCOBOTO MPOEKTa, MPaBU/IbHBIX
OTBETOB CTY/leHTa Ha BOIIPOCHI nperogasaTess oT 75 70 90%;

- «Y/IOBJIETBOPUTEIEHO» BBICTAB/ISIETCS] MIPY HE3HAUMTE/IbHBIX OLIMOKAX B COZep’KaHUH KYPCOBOTO ITPOEKTa,
TIpaBUJIbHBIX OTBETOB CTY/eHTa Ha BONPOCHI Ipenoaasaress oT 50 1o 75%.

- «He 3aLUTW/I» BBICTAB/SETCSI, TIPK 3HAUMTE/bHBIX OLIMOKaxX B COZlep>KaHUU KYPCOBOT'O MTPOEKTa, MpU
JIOTYILIeHUH MIPYHLUITHAIBHBIX OIIMOOK B OTBETAX Ha BOTIPOCHI MPeTofAaBaTesis - MPaBUILHBEIX OTBETOB MeHee
50%.

KypcoBoii poeKT He MoKeT OBbITb TIPUHSAT U MOZTIEXKUT MepepaboTKe B Ciydae:
- HECOOTBETCTBHSI 33/JaHHI0 Ha KypCOBOe TIPOEKTHPOBaHME;

- OTCYTCTBUSI HEOOXOIUMBIX Pa3ZiesioB,

- OTCYTCTBUs HEOOXOIUMOT0 TparUeCKOro MaTepHara,

- HEKOPPEKTHOM 00pabOTKY pe3y/bTaToB BEIYMCITEHHUH.

IIpumepsl TeMaTvK /11 KypCOBOI'O IPOEKTUPOBaHKA rpezcrasieHsl B YMK nucivmivigs.

JK3aMeH
JomycK K 9K3aMeHY BO3MOKEH TOJILKO TIPY YCJIOBUH TOTyUeHUs TTOJIOKUTeTbHON OLleHKH (OT/IMYHO,
XOPOILIO WK yAO0BIeTBOPUTETHHO) 3a 3al[UTy KYPCOBOTO TIPOEKTa.

OK3aMeH, BK/IIOUaeT B cebst yCTHBIE OTBETHI Ha /[Ba BOTIPOCA M0 BLIOOPY Mpero/jaBaTesis U3 CrycKa
9K3aMeHalMOHHbBIX BOMpPocoB. CIUCOK K3aMeHallMOHHBIX BOMPOCOB MpefcTaBied B Y MK AUCLUTIIUHEL

3HaHus,, yMeHMs 1 HaBbIKU CTY/IeHTOB OLIeHWBAIOTCS CJle[yIOIUM 06pa3oM:

- OL|eHKH «OT/IMYHO» 3aC/Iy’)KUBAEeT CTY/IeHT, 0OHapy KUBIIIMI BCECTOPOHHEe, CHCTeMaTHUeCcKoe U Imyb6okoe
3HaHWe y4eOHOTO MaTepuana, yMeHHe CBOOOZHO BBITIO/HATE 3a/laHusl, ITPelyCMOTPEeHHbIe TIPOrPaMMOi,
YCBOMBLIMK OCHOBHYIO Y 3HAKOMBIH C ZIONIOJTHUTEILHOM JIMTepaTypol, peKoMeH/[0BaHHO! nporpaMmoii. Kak
MIPaBUJIO, OL[eHKA «OTIMYHO» BLICTABISETCS CTYAEHTaM, YCBOMBILUM B3aWMOCBSI3b OCHOBHBIX MTOHSATUN
JUCLIMTTMHBI B MX 3HAYEeHUU AJ1s1 TprobpeTaeMoii mpodeccru, MPOSIBUBILIMM TBOPYeCKHe CITIOCOOHOCTH B
TIOHMMAaHUH, U3/I0’KeHUH U UCII0/Ib30BaHUM yueOHOro MaTrepuara;

- OL|eHKH «XOPOLIIO» 3aC/Ty)KMBaeT CTYZeHT, 00Hapy KUBILHI TT0JTHOe 3HaHHe Y4eOHOTro MaTepuasna, yCIenHo
BBITIO/THSIFOLIMH TTPe/lyCMOTpeHHbIe B TPOTrpaMMe 3a/IaHHs], YCBOMBIIMI OCHOBHYIO JIUTEPATypYy,
PEKOMEH/I0BaHHYIO B Tiporpamme. Kak MmpaBuiio, Ol[eHKa «XOPOIII0» BhICTAB/SETCS CTY/IeHTaM, TT0Ka3aBIIuM
crcTeMaTU4YeCKU XapakTep 3HaHWiA 10 JUCLIMIUIMHE U CIIOCOOHBIM K MX CaMOCTOSITE/IbHOMY TIOTIO/THEHHIO U
00OHOBJIEHUIO B X0/Ie JabHeliel yueOHoM paboThl U podeccroHanbHON esTeTbHOCTY;

- OLIEHKH «Y/|OB/IETBOPUTE/ILHO» 3aC/TyKMBAEeT CTY[EeHT, 00HApY KUBIINI 3HAHUS OCHOBHOTO yuebHOro
MaTepuasa B 00bemMe, HeOOX0UMOM JI/Is1 a/ibHekield yueObl U npeCTosieli paboThl 0 CreLyUaabHOCTH,
CIIPABJISIFOLLMICS C BBITOJIHEHUEM 3a/JaHuH, TpeyCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIM C OCHOBHOM
JUTEepaTypoi, peKOMeH/J0BaHHOM rporpammoii. Kak npaBusio, oLieHKa «y[,0B/IeTBOPUTE/ILHO» BBICTAB/ISIETCS
CTyZeHTaM, [JOyCTHBLIMM OrPELIHOCTH B OTBeTe Ha 9K3aMeHe U MPY BBINOTHEeHUH 9K3aMeHaL[MOHHbBIX
3aflaHui, HO 00mazaroM HeoOX0AUMBIMU 3HAHMSIMU JJIs1 UX yCTPaHEeHHsI 110/, PYKOBOJCTBOM TIperioJaBaTerisi;
- OLIeHKa «HEeY/[OB/IeTBOPUTEILHO» BBICTAB/ISIETCS CTYAEHTY, 00HAPY>KUBILIEMY MPOOebl B 3HAHUSX OCHOBHOTO
yueOHOro MaTepHara, JONyCTUBILIEMY PUHLMITHA/IbHBIE OLIMOKH B BBIOTHEHHUH MPe/lyCMOTPEeHHbIX
nporpammoti 3a/janni. Kak mpaBusio, orleHKa «Hey/[0BJIeTBOPUTETLHO» CTABUTCS CTY/IeHTaM, KOTOphIe He
MOTYT TPOZIO/DKUTE 00yUeHHe WK IPUCTYIIUTE K TIPO(e CCUOHAIBHOM [1eaTe/TbHOCTH 10 OKOHYaHHH By3a 6e3
JIOTIOJTHATEJTBHBIX 3aHATHH M0 COOTBETCTBYIOILEH JUCLIUIIIHE.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AynuTopHbIe 3aHATHUS B
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Pa3pen 1. BBeienue

B npo0/iemy

3 g |APOAMHAMUYECKOTO | o 6 2 0 4 2 5 5 5 KonTtposnbHbIe
U TeIIOBOTO BOITPOCHI
NPOEeKTUPOBaHUA
JIA.

Pazpgen 2. Cucremsl

3 g [KOOPAMHAT, 7 5 1 0 4 2 5 5 5 KourtponbHbie
HCI0/Ib3yeMble B BOIIPOCHI
a’poAuHaMUKe.

Pa3pen 3. Cucrema
YpPaBHeHHUH

3 6 |AMHAMUKH mo.jieTa. 16 | 10 2 4 4 6 10 10 10 | Otuet o JIP
Maremarnueckue
mopenu JIA.

Pa3pen 4.

3 6 |As’poguHaMuKa 14 8 2 2 4 6 10 | 10 | 10 [Ortuer o JIP
KpbLia.

Pa3pen 5.

3 6 |AspoguHaMuKa 12 7 1 2 4 5 10 | 10 | 10 |[Ortuer o JIP
Kopmyca.

Pa3pen 6.

3 6 |A’poguHaMuKa 14 8 2 4 2 6 10 | 10 | 10 |[Oruer o JIP
OTPBIBHbLIX TeUeHHIl.

Pa3pen 7.

3 6 AspogjuHaMuKa 8 6 9 0 4 9 10 | 10 | 10 KoHTposbHbIE
OpraHoB BOITPOCHI
ynpagBJ/IeHUs.

3 | 6 |Pasjen8.Comno. 7 15| 1] o0 4 2 | 10 | 10 | 10 [KoHTPOMBHBIE

BOITPOCHI
Pa3pen 9.

3 | g AdpomuHamuka 5] 9] 2| 5 2 6 | 10 | 10 | 10 |Oruer mo JIP
CIycKa ¢ OpOUTHI U
BO3BpaLleHus.

Pa3pen 10.

3 6 Aspoynpyrocrb 1 7 4 9 0 7 3 101 10 | 10 KonTposibHbIE
HecTaljMOHapHbIe BOIIPOCHI
PeXHMMBI.

3 6 Pazpgen 11. KypcoBou 36 0 0 0 0 36 10 10 | 10 Kypcogou
NPOEeKT. MPOEKT

Bcero 3a 6 cemecTp 144 | 68 | 17 17 34 76 | 100 | 100 | 100
Bcero mo auciuninHe 144 | 68 17 17 34 76 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.2

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimoz2o muna:
AspoauHaMHUueCKUil CIIEKTP 3TO
[HaiiTe orpe/iesieHye TTOJTHOM a3poAMHAMUUECKOM CHUJIe.

Ipu npoekTrpoBaHUM MpoduUIs Kpbljla caMoJieTa CTPeMSITCS B TIepBYIO oyepesb
00ecreunTh MaKCUMAaTbHYIO CKOPOCTb, a [I/I1 YMeHbIIIEeHHs TI0CaZlouHON CKOPOCTH
TPUMEHSIOT Ha KPBIIbSIX CrelldabHble yCTPOWCTBA, Ha3biBaeMble

C kakoit o dhopme kamepotii cropanus PITT nmeeT MUHHUMaIbHbBIE pa3Mephl TTPU
O/IMHAKOBOM Macce TOTI/IMBA?

UeM orpaHuueHa MakCHMasibHasi TeMIlepaTypa POJYKTOB CrOPaHUs B KaMepe CropaHust
BPI?

KakoBo ocHOBHOe Ha3HaueHue Coria peaKTUBHOTO [IBUTATesIs?

KakoBo cooTHoI11eH e /1aBieHri B OKpY>Katolljell cpefie ¥ Ha Cpe3e COIJia IBUraresist
TIPY peasn3alivy peykuma UCTedeHs TIPOJYKTOB CrOPaHUs C TiepepaciiiipeHruem?

Kakoii BUJ OXJIXKAEHHSA CTEHOK KaMePhbI CrOpaHus )XUAKOCTHOI'O PAKETHOI'O ABUTaTe/IA
TMPUBOJUWT K CHMDKEHHIO Yy Ee/JIbHOT0 UMITYJ/IbCa TTU?

['me mo/pKeH HaXOAUTHCS LIEHTP JlaB/IeHu|st OTHOCUTE/IBHO IieHTpa Macc, YToOkI osieT
HeyTpaB/sieMOro CUMMeTPUYHOTO JIA ObIT yCTOWUUBBIM?

Kax BefieT cebst KO3 GULIMEHT BSI3KOCTU BO3/yXa C yBelTMYeHHEM TeMITepaTyphbl?
Bonpocbl 3akpbimoeo muna:
Ab6costoTHOE f1aBieHue (aTa) 3TO:

1. [Jasnenue, oTCUUTBIBaEMOE OT BaKyyma

2. HMaenenue ctonba pTyTH BLICOTOH 760 MM Ha ero rOpH30HTA/IbHOE 0CHOBAHE
3. Pa3nuiia n30BITOUHOTO U aTMOC(HEPHOTO JjaB/eHust

4. Bce BapuaHThI BepHbI

Ecnu uncio Maxa M=1.15, To o6TeKaHKe a3poZjHHaAMHUUeCKOrO TIPOGU/IS MOXKHO
CUUTATh:

1. I'umnep3ByKOBBIM
2. CBepXx3ByKOBBIM
3. TpaHC3BYKOBBIM
4. [JO3BYKOBBIM

MaxkcruManbHoe pacCTosgsHUEe OT Cpe,quf?I JIMHU HpOCl)I/IJ'IH KpbLl/ld O XOpAbI OorpeesideT:

1. MakcuManbpHYIO TOMIMHY podus
2. Kpusu3ny nipoduns

3. Yron araku nipodusns

4, KauectBo mipodust

BepHo 1 yTBepx/jeHre?

KosdduipeHTh! fUHAMHUECKOH 1 KHHEMaTHUeCKOM BA3KOCTH He CBS3aHbl MEXK/Y
CO0O}A.

Ipu o6TeKaHMH JIFOOOrO TBEPJOrO Tesla BO3AYLIHBIN MTOTOK ToBepraeTcs Aedopmariiu,
TIPY 9TOM MEHSIFOTCS TaKHe eT0 XapaKTePUCTUKH:

1. CkopocTb
2. aBneHue
3. [TnotHOCTB
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OIIK-2

Ne 6

Ne 9

Ne 10

Ne 1

Ne 2
Ne 3

Ne 4
Ne 5

Ne 6

4. Temneparypa

5. Bce niepeunciieHHoe
LenTp faBneHus 31o:

1. Touka npuI0KeHHsI TTOJTHOM a3pOAMHAMUYECKOM CHJTBI

2. LlenTp Macc Tesa rpy ero 00TeKaHUM TIOTOKOM BO3yXa

3. Touka npuIoKeHUsI CUJT 1aB/IeHUst TIPY 00TeKaHWH TeJla IIOTOKOM
4. Touka MPU/IOKeHHUS CUJT TPeHUsI TIPH 00TeKaHUH Tesla TIOTOKOM

BepHno 1 yTBepxzeHue?

y;I;JII/IHEHI/Ie KpbLl/la TeEM 6OJ'ILLHE, UeM HMXXe CKOPOCThb CaMoJIeTd.
Yro u3 rnepeyrc/ieHHOTO He OTHOCUTCA K yCTpOﬁCTBaM MeXaHM3alliu Kpbljla:

1. [IpenxpbuiKu

2. MuTkK

3. 3aKpbUIKU

4, OTKJI0HSIEMBIN HOCOK
5. [Tunonsl

ITpu aHanu3e Harpepa KopIlyca JleTaTe/IbHOIO arrapara, JBHKYIIerocsi CO CKOPOCThIO
0M3KOM K TUTIEP3BYKOBOM, HEOOXOAMMO YUUTHLIBATh CIeAYIOLHe BUABI TEII0o00MeHa:

1. KoHBeKTHBHBIH TeryioobmMeH
2. TenonpoBOIHOCTD

3. TernooOMeH K3nydeHHEM

4, Bce nepeunciienHoe

KauecTBO neTaTebHOrO darirapara MOXeT OBITh BBIUMC/IEHO KaK OTHOIIIEHKE CHJIBI Beca K
TAre ABUraresd:

1. Ha pexxume B3nera JIA

2. [1py ropu3oHTaILHOM MOJIETEe C MajibIM YIJIOM aTaku

3. [1pu ropu3oHTaNBHOM MOJIeTe He3aBUCUMO OT yIJia aTaku U CKOPOCTHU
4. I1pu ropr30HTaNLHOM TI0/IeTe C TIOCTOSTHHOM CKOPOCThIO

5. Ha pexxume nocagku JIA

Bonpocbl omkpbimoz2o muna:

Kakas cucrema ypaBHeHuii uiciaeHHo peluaeTcsi B CAE-nakeTax mpu pacueTe 3a7a4y
TeryioMaccorepeHoca?

Jvckpetusanys 310

Kakoi1 MeToz UMC/IeHHOTO pellieHuUsl CUCTeMbl ypPaBHEHWH TO3BOJISI€T MOAYYUTh UCKOMbIe
(YHKI[MY C 33JaHHON TOYHOCTBIO TIYTEM CXOJAIUXCS 0e CKOHEUHBIX TPOI[ECCOR?
Nuauipanuzanmst 3To

[1pu pereHny 3aau NPOEKTUPOBAHUS C UCITOJIb30BAHUEM COBPEMEHHBIX
H(MOPMALIMOHHBIX TEXHOIOTUM B BU/Ie TIAKeTOB MPOTPaMM, MOZAYJIb, TIpeJHa3HaueHHBIH
TSI BEIBOZIA TpacdrueCKoi MHPOPMAIUH O MOJISX ITapaMeTPOB, ABTOMaTU3UPOBAaHHOTO
CO3[jaHHsI OTYETOB, aHa/IM3a UHTErPabHbIX U TOUEYHBIX XapaKTEPUCTUK,
3KCITIOPTUPOBaHUS pe3y/bTaToOB Ha3bIBaeTCs

[Tpu peleHnn 3ajau MPOEKTUPOBAHUS C UCIIO/Ib30BAaHUEM COBPEMEHHBIX
MHGOPMaLMOHHBIX TEXHOIOTMM B BU/Ie TTaKeTOB IPOTPaMM, MOJY/Ib, TIPe/ICTAB/ISIOIIIMN
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13 cebst HAOOp MHCTPYMEHTOB, TIO3BOJISIIOIMX CO3JaBaTh FeOMETPHUECKYI0 MOJie/Tb,
CEeTOYHBIM reHepaTop W CpeJiCTBa MOCTAaHOBKU 3a/lau Ha3bIBaeTCsL:

CeTouHasi CXOAUMOCTb 3TO

Kax 3a/1aeTcst HOBOe BelljecTBO (KOTOpOe OTCYTCTByeT B Oa3e makeTa) B mobom CAE
rnakere?

UTo Takoe BbIYMC/IUTEIbHAS CeTKa?
[Tepeunciure 3tansl pewienuss CFD 3agaun
Bonpocbl 3aKkpbimo2o muna:
leomeTpuueckass Moze/ib 3TO:

1. COBOKYIHOCTB IIPaBUJI IIOCTPOEHUSA 3CKU3a

2. M306pakeHue (Moze/b) UCCIe[yeMOro 00beKTa
3. ®otorpadus pealbHOTO 00bEKTa

4. COBOKYITHOCTh TOUEK U IPaHUI] 00beKTa

YTo Takoe BBIUHMC/IUTENbHAs CEeTKA?

1. UucieHHOe pellleHue 3a/jaud B IByMePHOM MTOCTaHOBKe

2. COBOKYITHOCTh 3/IEMEHTOB, 00pPa30BaHHBIX Pa3/ie/ieHHeM pacueTHOM 061acTu
3. I'paHuIbl pacueTHOH 06/acTH

4. Habop noBepxHoCTel, rjje 3a4at0TCs KpaeBble yCI0BUS

MO’KHO JT TIPOL[eCC MMPOEKTUPOBAHMUS, TIPeCTABISIONINHN 3a/1auy 00/BIION
pa3MepHOCTH, pa30UTh Ha MOC/Ie[0BaTe/IbHO pelliaeMble 3alaud MeHbLIel pPa3MepHOCTH?

1. Bo3morkHO
2. [TpyHUMITMANIBHO HEBO3MOXXKHO
3. Bo3MO0KHO, HO TPY 5TOM yBeTMUUTCS BpeMs MPOEKTUPOBaHUS

[t 3a/1auvl TPAHUYHBIX yCIOBUSI HEOOXOIUMO:

1. WAeHTUGUIMPOBATh UX THT

2. UeHTUDHULMPOBATh UX PACIIO/IOKeHUe

3. 3a/]aTh HY>KHbIe UKCJIOBbIe 3HaUeHUs (Pr3UUeCKUX BeJTMUHNH
4. BCe BapUaHThI BepHbI

Bpems pacuéra He 3aBUCUT OT

1. KonnuecTBa siueek pacuéTHOM CeTKH
2. WNuunyanu3sanuu

3. IITara no BpemeHu

4, IIpaBu/IBHOIO OTBETa HET

BbIurcnTebHBIN SKCIIEPUMEHT B 33/ja4ax MPOEKTUPOBAHKUS 00HEKTOB:

1. INonHocThIO 3aMeltjaeT GH3UUECKUIT SKCIIEPUMEHT

2. HononHsieT pu3nueCcKuil SKCIIepUMeHT

3. He ucrnonb3yeTcst py MpOeKTUPOBAHUM, TaK Kak flaeT OO/IbIIyI0
MIOrPeIIHOCTh

Uto Takoe a’pofuHaMUUecKoe KauecTso JIA?
1. OTHoLl1IeHre MTObeMHOM cuibl JIA K cusie 1060BOTO COTIPOTUB/IEHUS

2. OTHoI1IeHre MaKCUMa/IbHOW NOABEMHOM CUIBI K Becy JIA
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3. OTHoIIIeHre CUJTBI TOOOBOTO COTIPOTHBIIEHUS K TIObEMHON cuie JTIA

4. OTHoI1IeHre MUHUMa/IbHOW TIOA/beMHON CUJTBI K Becy JIA
s uero B RANS Hy>KHBI MOZieJTH TypOy/IeHTHOCTH?

1. [71s1 ompeiesieHNs CBSI3U MEXKAY TeH30POM PelHOJIbACOBBIX HaMPSHKeHUHN 1
rapameTpaMu OCpeJHEHHOTO I10TOKa

2. 11 omipeieieHyst TeEH30pa CKOpOCTel medopmMaliim
3. st 3aMelLieHUs1 ypaBHeHUST COCTOSTHUSI
4, st onrcaHusl MOrpaHUuHOro CJ1051

ITpu ucrionb30BaHuM 0601 Mozienu TypOyeHTHOCTH Ji/Isl BCeX TPAHUYHBIX yCIOBUMN
HeoOX0AMMO 3a71aBarth ...

1. rapameTpbl HaualbHOH TypOy/IeHTHOCTH MOTOKa
2. TUZPABIMYECKUM aMeTp

3. TIPUCTEHOYHYO (QYHKLMIO

4, TYpOY/IEHTHYO BSI3KOCTb

YemM oripe/iesisieTcs TypOy/IieHTHast BI3KOCTh?

1. TypOy/ieHTHast BA3KOCTh OTIPe/e/IieTCsl XapaKTePUCTUKAMU My/TbCal[|i
rUIpOJHaAMUUeCKUX NTapaMeTpOB

2. TypOy/ieHTHas BI3KOCTh OTpeienisieTcs: (pr3nuuecKUMH CBOHCTBAMH XKUIKOCTH
3. TypOy/ieHTHas BI3KOCTh OIIPeiesIsieTCsl MOSIMHU BHEIIHUX CHJT
4. TypOysieHTHast BSI3KOCTh OTpeJiesisieTCsl TeMIepaTypoil oToKa

BOTIpOCbl OMKpblMO2o munda:
HpH‘—IHHOﬁ BO3HHUKHOBEHHA HO,E[’BeMHOI‘/JI CHJIBI AABJIAETCA
HPHHHHOﬁ BO3HHMKHOBEHHUA a3pOJHHAMHWYECKHUX CHJI U MOMEHTOB ABJIAIOTCA

C TOMOIIIBIO KaKHX YIVIOB U MATPUUHBIX OTepariuii MOKeT ObITb OCYIT|eCTB/IEH MePeXo]
MeX/Ty KOODAVMHATHBIMU CHCTeMaMu?

IInst obGecrieyeHUs KAaKOW XapaKTePUCTHUKHU JIETATeLHOTO arapara B 1e/oM
WCTIONB3YIOTCS CTaTHUeCKWA HeyCTOMUHBbIE KOMITOHOBKH, JIOTIOJTHEHHBIE PY/ISIMH,
CTabWTU3UPYIOIIUMU JIeHCTBHE a3POJUHAMUUECKOTO MOMEHTA?

Kakoe 1o ¢hopme B 1y1aHe KpbUIo 00ecrieuBaeT MUHUMAIbHOE COMPOTHBIIEHHE?

Ecnu Bce razopniHaMuueckrie TlapaMeTphbl MEHSIFOTCSI HeTIPePBIBHO TIPU Tiepexofie yepes
MOBEPXHOCTh Pa3phiBa, HO CKAYKOOOPA3HO U3MEHSIeTCS XOTS Obl O/IHA TPOU3BO/IHAS
Kakoro-mbo ra3ofrHaMU4ecKoro rnapameTpa, Takol ra3ofMHaMU4eCcKuid pa3pbiB
Ha3bIBalOT

Eciu Ha MOBEPXHOCTHU I'a30AUHAMUYECKOI'O Pa3pbiBd CKa‘«IKOO6paBHO HM3MEHseTCA XO0TA
OBI OAVH FaBO,E[I/IHaMI/IIJECKI/Iﬁ rnapamMmeTp, TaKoOM FaBO,Z[I/IHaMI/IHECKI/Iﬁ Pa3pbIB Ha3bIBAKOT

Kakue [ABa OCHOBHBIX KDUTEPUA 1'[0/1061/151 HCIIOJJIb3YIOTCH TIPU TMPpOBEAEHUN CI)I/IBI/I"IGCKOFO
JKCIIepUMEHTAa B a3pOAUHAMUYE CKUX TPYGEIX?

Kak Ha3bIBaeTcst 00/1aCTh TeueHusi BOM3U CTEHKH, T/l CKOPOCTh MEHSIeTCsl OT HYJISL [10
CKOPOCTH HEBO3MYIIIeHHOTO CTEHKOM I0TOKa?

ITpoek1ys a3poAMHAMHUYECKUI CHITBI HA OCh Xa CKOPOCTHOM CUCTeMbI KOODAWHAT
Ha3bIBaeTcst

Bonpocb! 3akpbimozo muna:
CoBepI1eHCTBOBaHHe TPOIiecca MPOeKTUPOBAaHKS He0OX0AUMO [IIst:

1. TToBBIIIEHHS KAUeCTBA TIPOEKTHPYEMOT0 00BEKTa

2. CokpalljeHust CPOKOB TIPOEKTHUPOBAHUS 00bEKTa
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3. Vicrionib30BaHMsl MaTeMaTH4YeCKOro MO/ie/IMpOBaHUsl BMeCcTO (hH3MUeCKOro
JKCIIepUMeHTa NP MPOEeKTUPOBAHUM 00BEKTOB

4. YC10)KHEeHHUs [IPOEKTHPYEMOIo 00BeKTa

711 oNTUMU3aLY XapaKTePUCTUK pa3pabaTbiBaeMoro 00beKTa Yallle BCero
WCTIONb3YIOT:

1. CpefcTBa BBIYMCIUTENBHOTO MOZEIUPOBaHHUS
2. AnanmuTudeckre MeToAbl ONTUMHU3aLUU

3. VIHTYULMIO ¥ TIPO30PJIMBOCTE pa3paboTurka
4, Cepuito (pu3nuecKux 3KCIepUMeHTOB

BepHo i1 yTBepxxeHue?

ITpoeKkTUPOBaHKE 3TO KOMIIJIEKC PadOT 0 U3BICKAHUIO, UCC/Ie/IOBAHUIO, PacueTaM U
KOHCTPYUPOBAHUIO, UMEIOIINX 1]eJIbI0 TI0/TyUeHre BCel HeoOX0JMMOM JOKYMeHTaI 1
JJIs1 CO3/IaHUSI HOBBIX U3/IeJTUIA WK peau3aliii HOBBIX MPOIECCOB, YAOBIETBOPSIOIINX
3aZlaHHBIM TPeOOBaHUSIM.

Iyt Kakoro 3Tarna NpoeKTUPOBaHUSA XapaKTepHO MPOBe/IeHre HayYHO-
WCCrejoBaTeIbCKAX paboT?

1. TexHUueckoe MPOEKTUPOBaHKe
2. OCKU3HOe NPOEeKTUPOBaHUe
3. IIpesBapuTe/bHOE IPOEKTUPOBAHUE

Jl71st KaKOTro 3Tara MpoeKTUPOBAHKsI XapaKTePHO MPOBEeJIEHIE ONbITHO-KOHCTPYKTOPCKUX
pabort?

1. TexHuueckoe TIPOEKTUPOBAHUE
2. OCKU3HOe NPOeKTUPOBaHUe
3. IlpeaBapuTesibHOE MPOEKTUPOBaHNE

,Z[]'IH KaKOr'o 3Tarla IIPOeKTHPOBAHUA OJHKWM M3 OCHOBHBIX 3/IEMEHTOB ABJIAETCA
MdTeMaTu4deckoe MO,Z[eJ'IHpOBaHI/IE?

1. TexHuueckoe TIPOEKTUPOBAHUE
2. OCKU3HOe NPOeKTUPOBaHUe
3. IIpessapuTesbHOE IPOEKTUPOBaHUE

K nokasarensm 3¢ ¢beKTHBHOCTH I1pY IPOEKTUPOBAaHUN U3[[e/IUsI MOXKHO OTHECTH:

1. Hapexxnoctb

2. CrouMoCThb

3. [TponsBOAUTETEHOCTD
4. Macca v rabaputsbl

5. Bce nepeunciienHoe

BepHo 1 yTBepxzeHue?

TexHuueckoe 3ajlaHre MOXXET COAePXKaThb TOJIBKO TeXHUUeCKH1e TpE6OBElHI/IH, HMeromre
KO/IM4eCTBEHHOe Ipe/iCTaB/IeHKe, U He MOXeT COAep>KaTb KaueCTBEHHbIe TpE6OBaHI/IH,
He rnogaarourecd Kojinue CTBeHHOMY OITMCaHUIO.

IMpotiecc npoeKTHpOBaHKE 3TO:
1. PexypcuBHBII MpoLiecc

2. PerynapHelii poriecc
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3. VTepauioHHbIN TIpoLiecc

4. Cepusi cy4yaifHbIX MPOLIECCOB
Ne 10 BepHo 1 yTBepxeHre?

ITpoeKTUPOBAaHHE 3TO KOMIIEKC PabOT IO U3bICKAHUIO, UCC/IeIOBAHUIO, PACUETaM U
KOHCTPYUPOBAHHIO, UMEIOIINX LeJIbI0 pa3paboTKy TeXHUUEeCKOTO 3a/laHust AJIs CO3/aHus
HOBBIX U3/leJTUM WM peau3aljii HOBBIX MTPOLIECCOB
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