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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTUYeCKOTO0 aHa/M3a U MO/E/IUPOBaHUs, TEOPETUUECKOTO W IKCIIEPUMEHTAJbHOTO WCCe[JOBAaHUS B
rpoeccoHaNBEHON JesiTe/IbHOCTH

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUA:

Ha YpOBHe Ipe/|CTaB/IeHUM:

- (hu3nyeckre U MaTeMaTHdecKre Mojesd, HeobXoAuMble [l pa3pabOTKM HOBBIX 0Opa3lioB PaKeTHOM
texuuku (OITK-1);

- YHCJIeHHbIe MeTOABI, VCII0/Ib3yeMble [I7Isi TIPOBeJeHHsI pacueToB TI0 BhIIIeyKa3aHHbIM MofensM. B Tom
yucIie, YUC/IeHHbIe METO/bl MeXaHUKHU cIiiolHou cpefel (OITK-1);

- COBpeMeHHble TIporpaMMHble CpefcTBa (B TOM 4YMC/Ie MNpOrpaMMHbIe TaKeThl), AJIs1 NPOBeJeHUst
MaTeMaTU4YeCKUX PacyeToB M0 BbIllleyKa3aHHbIM (PM3HKO-MaTeMaTtndyeckuM Mogensm OITK-1).

Ha YpPOBHE BOCITPOU3Be/IeHUs

- MeTOZIbl ¥ pacyeTHbIe CXeMbI aHa/IM3a U CUHTe3a, TIprMeHsieMble B pakeToctpoennu (OITK-1);

- OCHOBHBIE CTIOCOOBI pa3pabOTKU W TIPUMEHEHWs] YMCIEHHBIX METOJIOB [/ PeIlleHUs] OTMeUYeHHBIX
3azau (OITK-1);

- CrocoObl TIPOBe/IeHUsT UMCIeHHBIX JKCIIEPUMEHTOB TPOLIECCOB, MPOUCXOASAIIMX TIPH IKCIUTyaTariuu
n3gemuii PKT 1 HeoOxoauMble Tipu pa3paboTke yKa3aHHbIX n3genuid (OITK-1);

Ha ypOBHe ITOHUMaHUsI:

- MaTeMaThueCKHM arirapar, COCTaBJISAIOIIMY 0CHOBY MOZie/TUpOBaHus B paketocTpoenuu (OITK-1);

- TIDUHLMITBI ¥ CPeJCTBa YKC/IEHHBIX METOZOB MeXaHWKH CIUIOIIHOW CpeAbl, TPUMEHSIeMbIX TPy
pa3paboTke HOBBIX 00pa3IioB pakeTHOH TexHUKH (OTTK-1);

- OCHOBHBIe CBOMCTBA UMC/IEHHBIX METO/I0B MEXaHHUKH CIIOLIHON Cpefibl;

- 3HaueHWe COBPEMEHHBbIX MH(OPMAlMOHHBIX TEXHOJOTWM TMpH pelleHWH 33fad MareMaTH4ecKoro
Mo/iesupoBaHus B paketoctpoeHuu (OITK-1).;;

YMeHus:

WCTIO/b30BaTh TeopeTHdYecKue 3HaHUS [y TpoektupoBaHusi w3fenuit PKT, pasmuuHbix 110
HarpaB/IeHUsIM U TIpuMeHeHusIM. [Ipy 3TOM OHU I0JDKHBI YMeTb:

- IPOBOJUTHL MaTeMaThueCKoe MOJe/MpoBaHre MpoLeccoB, npoucxoasiux B usgemusx PKT OITK-1);

- pa3pabartbiBaTh U MPUMEHSTH YMC/IeHHbIe MeTOABI /151 pellieHrs: oTMeueHHbIX 3azau (OITK-1);

- CTpPOUTb U WCIIOJb30BaTh OCHOBHbIE BUJbl MaTeMaTUUeCKHWX Mofesell, HCIOoAb3yeMbIX B
paketoctpoeruu (OITK-1);

- 3HaTh COBPeMeHHbIe MeTOAbI YMC/IeHHOW peanu3aliy MaTeMaTUueCcKUX Mojeseid, UCTIOMb3yeMbIX TIPU
pa3paboTkKe HOBBIX 00pa31ioB pakeTHOU TexHUKH (OTTK-1);

-  UCTOMb30BaTb TIpAaKTHUeCKWe 3HAHUSA COBPEMEHHBIX METOJ0B UMCAeHHOW peanu3aruu
MaTeMaTU4YeCKUX MoJe/eil UCI0/b30BaTh [/ pellleHUs] KOHKPeTHBIX WH)KeHePHBIX 33/iad, BO3HUKAIOLUX NpU
pa3paboTKe U KCIUTyaTaluy pa3muuHbix o0pasior PKT (OIIK-1).;;

HaBbIKU:

- pa3paboTKu MaTeMaTHUeCKMX Mojesiel, Heo0X0quMBIX it pa3pabotku uzgenuii PKT (OITK-1);

- pa3paboTKy ¥ TIPUMeHEHHsT YMC/IEHHBIX METO/IOB /I/Is pellieHrs1 OTMeueHHbIX 3azau (OTTK-1);

- pellleHUsI UHXeHePHBIX 33/lau C TPUMeHEeHWeM BBIUMC/IUTeTbHON TeXHUKW M COBPEMEHHBIX TaKeTOB
BBIUMCINTENBHBIX NporpamM (OI1K-1).;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunia CITEITUAJIBHBIE TTTABBI MATEMATUWKM sB/sieTCs JUCIUTTMHON 00s13aTe/TbHOMN
yacTu 0/10Ka 1 nporpamMMbI TIOATOTOBKY 10 HarpasieHuto 24.03.01 PakemHble KoMnaeKcbl U KOCMOHABMUKA.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, BBEJAEHUWE B CIIEIITVAJ/IBHOCTbD.

Copepxanue JUCLIUIIUHBI ABJISIETCS OCHOBOM il 0CBOEHHUS JUCLIUIIIAH:
ASPOI'MIPOTA3OAVMHAMMKA, OCHOBBI ITPOEKTMPOBAHUNSA PAKETHBIX CHCTEM,
CHMHTE3 PAKETHbBIX CHCTEM, TEOPUA ABTOMATHNYECKOI'O YIIPAB/IEHUA,
YCTPOVICTBO U ®YHKIIMOHUPOBAHMUE JIETATE/IBHBIX ATIITIAPATOB, OCHOBEI TEOPUU
ITOJIETA JIA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MareMaTUueCcKOro aHaar3a U MOoZle/IMPOBaHNs], TeOPeTUUEeCKOro U SKCIIepUMeHTaIbHOI0 UCC/Ie/l0BaHus B
rpodeccroHaTBEHON eI TeTbHOCTH

¢ OIIK-6 — CrniocobeH aHaM3UpOBaTh, CUCTEMATU3UPOBaTh U 000011aTh MHGOPMAIHI0 0 COBPEMEHHOM
COCTOSIHWH U TIepCIIeKTUBAX Pa3BUTHSI PAKETHO-KOCMUUeCKON TeXHUKH

¢ YK-1— CrniocobeH oCy1eCcTBATh MTOUCK, KPUTHUYEeCKUI aHaIu3 U CHHTe3 HHPOPMAaLMH, IPUMEHSITh
CYICTEMHBIV TIOXOZ, AJIs pellieHus] OCTaBIeHHBIX 3a/au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

®dopmupyemast
KoMmmereHus, %

KYPC
CEMECTP
BCEI'O

3aHATHA

BCEIr'O
JIeKuuu
pabora cTyaeHToB

IlpakTHyeckue
CamocTrosTe/IbHas

OIIK-1

Pazpen 1. Beepenue. [JuddepeHipianbHble ypaBHEHHs B UaCTHBIX MPOU3BOAHBIX (IYUIT) B
aBuapakeToctpoeHun. ITpeMeT Hayku «UMC/IeHHbIe MeTO/bl MeXaHUKHM CIUIOLIHOM Cpe/ibl».
Hcropust Bonpoca. PU3MKO-MaTeMaTrHueCKHe MOZie/ B aBUa M PaKeTOCTPOeHUH,
WCTIO/Ib3YIOIIMe yPaBHEHHs U CUCTeMbI YPaBHEeHUH B UaCTHBIX MPOU3BOAHEIX. [IpruMephl
M07j00HBIX MOJieIed, IpHMeHsIeMbIX B CTPOMTE/ILHOI MeXaHHKe JIeTaTe/bHBIX arrapaToB

3 5 (JIA), iMHAMUKe T10/1eTa ¥ 6a//IMCTHKe, TEOPHH aBTOMATHYeCKOro ynpas/ieHus JIA, pns 10 6 4 P 4 10
OMMCaHUs TIPOLIECCOB TEIIOMACCoIepeHoca, pacyeTa M1a3MeHHbIX TeueHHH,
WICIIO/Ib3YIOIIMXCS B /IMHAMMKE pa3peXkKeHHbIX ra30B WM (M) U3/TyJarolyX ra3os, Py pacyeTe
MHOro(a3sHbIX NI0TOKOB, 3/1eKTPOMarHUTHBIX siB/IeHUH 1 T.Ji. COBpeMeHHbIe KOMITbIOTePHbIe
TeXHO/IOTMH U BLIYUC/IUTE/IbHbIE METO/bl MEXaHUKH CIUIOIIHOM Cpe/ibl, IPUMeHsieMble IpU
pa3paboTke HOBbIX 00pa3Lj0B aBUALIMOHHOW 1 PAKETHO-KOCMUYECKOH TeXHUKH.
MaremaTnueckoe MO/le/IMpOBaH|e U UNC/IeHHBIH 3KCIIePUMEHT.

Paszpen 2. Knaccudukanus JYYIL. Ipumeps! auddepeHIaabHbIX YPaBHEHNH B YaCTHBIX
npou3BoHbIX ([1YUIT) pasiuyHbIX TUIOB U UX CUCTEM, PUMeHseMbIX NIPU MO/Ie/IMPOBaHUH B
3 5 aBuapaketocTpoeHuu. Knaccudukauus JYUIT (husnueckas, MaTeMaThyeckasi, C TOMOLLbIO 12 8 6 P 4 10
XapakTepucTrk). KpaeBble ycioBust (HauabHble ¥ rpaHUYHBIE YC/10BUsT). KoppekTHO
rocrap/leHHble 3afaud. MeTog ycraHoB/eHus. MogenbHble ypasHenus. Cucremsr JJYUIT.
Knaccudukanus cucrem guddepeHipanbHbix ypapHeHui B UTT.

Pa3pen 3. OcHOBBI MeT0/ja KOHeUHBIX pasHocTeii. /luckperusanus. CeTKM U CeTouHble
(yHKLMM. Pa3HOCTHas annpoKcHMMaLysi TIPOM3BOZHBIX TOUHOCTD NMPOLIECCOB JUCKPeTH3aLUH.
TTonsiTHe 0 MeTo/ie KOHeUHbIX pasHocTel. KoHeuHo-pa3HOCTHas annpokcumanus JYUIL.

3 5 MeTozb! OCTPOEHHSI KOHEUHO-Pa3HOCTHBIX CXeM. SIBHble 1 HesIBHbIe Pa3HOCTHBIE CXeMBbL. 10 6 4 2 4 10
Tpunuyn paciyenyiennst. IIpuMepbl pa3HOCTHBIX cxeM. MecTo MeTozia KOHeUHbIX pasHoCTel
Cpey IPYTHX JIsl pellleHust 3a/la4, BO3HUKAIOIMX MPU pPa3paboTke HOBBIX 06pasLioB
aBMApaKeTHOM M KOCMUYeCKOH TeXHUKH.

Paspen 4. CBolicTBa pasHOCTHBIX cxeM. CoracoBaHHocTh PC. Ycroitunocts PC.
Cxopumocts PC. UccnenoBanue ycroitunsoctu PC. Metog HelimaHa nccnesoBanust
ycroitunsoct PC. CBsA3b MeX/ly annpoKcUMaliieii, CornacoBaHHOCTbIO, yCTOMUNBOCTBIO U
3 5 cxopumocThio PC. Teopema Jlakca o cxopumocTH. [JusepreHTHas popma sanvcu JYUIT u ux 17 11 38 3 6 15
CHCTeM, KOHCePBATMBHOCTb Pa3HOCTHBIX cXeM. OLieHKa MOrpelHOCTH BbIYUCIeHUH.
JnddepenipanbHoe npubamkerne (MoAUGHULMPOBaHHOe ypaBHeHue). KauecTBeHHbIe
CBOJCTBA Pa3HOCTHBIX CXeM (TTO3UTHBHOCTb, MOHOTOHHOCTb, AUCCHIIALIUS — YAC/IEHHAs!
BSI3KOCTB, ucrepcns, auddysust PC, amrumry/Hble, Gpa3oBble OMHOKHU U Jp.).

Paszpen 5. 1Y YII runepoomuyeckoro tumna. [Tpumeps! JYYIT u cucrem JYYIT
rUnep6oIMYeCcKOro THUIa, IPUMEHSTIOIUXCS /1S MO/|e/TMPOBAaHKsT Pa3HOO6Pa3HBIX TPOLIeCCOB
npu pa3paboTke HOBbIX 06pa3L{0B aBUAPAaKeTHOW M KOCMUYECKOH TexHUKH. [IpumeHeHue

3 5 MeTo/,a KOHeUHBIX Pa3HOCTedl /1 ypaBHeHHil runepboI4eckoro Tumna (Ha pumepe 16 10 8 5 6 15
BOJTHOBBIX ypaBHeHMUit). SIBHbIe MeTozb! Ditiepa. MeTog npoTys roToka. Cxema Jlakca.
HesiBHbIi MeToz, Diinepa. Metozb! Jlakca-Benapodida (oHOLIAroBbIHd, ByX1uaroBblii). MeTog,
Mak-Koppmaka. []ByxiuaroBslit Metog brima — Yopmunra. MeTozbl TpeTbero nopsizika
TOYHOCTH (TpexiiaroBele MeToAbl YopmuHra, Pycanosa). U ap.

Pazpaen 6. 1YUII napa6osinueckoro tuna. [Tpumepst JYUII u cuctrem [IYUIT
r1apab0/1M4ecKOro TUIA, TPUMEHSIFOLLUXCS A/l MOZeTMPOBaHUs Pa3HOOOPA3HBIX MPOLIECCOB
py pa3paboTKe HOBBIX 06pa3LiOB aBHapaKeTHOI U KOCMUYeCKOi TeXHUKH. [IpuMeHeHre
MeTo/la KOHeYHbIX Pa3HOCTel /sl ypaBHeHHH napabo/MuecKoro TUmna (Ha npumepe
O7IHOMEPHOT'0 ypaBHeHHs! TeIUIONPOBOAHOCTH). IIPOCTOl SIBHBIM MeTO/, POCTOH HesIBHbII
3 5 MeToz,. VX npenmy1ecTBa U HegocTarku. KombuHupoBaHHble MeToabl. Meton Kpanka- 16 10 8 2 6 15
Huxkoncona. Metog, Jrodopra-PpaHkessi. SIBHbIA MeTO/ nepeMeHHbIX HarpaB/ieHHi (MeTo/ibl
CaysnbeBa, Bappakara-Knapka, JIapkuHa). MeTozib! peliieHus JByMepHbIX YPaBHEeHHH
TEI/IONPOBOAHOCTH. MeToAbI: POCTOH SIBHBIH, MPOCTOM HesiBHbIH. KoMOMHUPOBaHHbIH
Metos. Metop Kpanka — Hukosicona. HesiBHBIN MeToz, repeMeHHBIX HarpasyieHHit. MeTtop,
po6HbIX 1aroB (MeToz paciyervienus, metog H.H. SlueHko). Metoz kinaccuku. U fip.

Paszpen 7. AYYII snmunruyeckoro tuna. Ilpumepsr [JYUIT u cuctem JYUIT
S/UTUNITHYECKOTO TUIA, MPUMEHSIFOLIXCS [/ MOJe/IMPOBaHusl Pa3HOOOpa3HbIX MPOLIECCOB
3 5 npu pa3paboTke HOBBIX 06pa3L{0B aBUAPAaKeTHOW M KOCMUYECKOM TexHUKH. [IpumeHeHue 16 10 8 5 6 15
MeTo/,a KOHeUHBIX Pa3HOCTe#t /11 ypaBHeHHil S/UIMIITUYeCKOrO THIa (Ha pUMepe ypaBHeHH it
Jlannaca u ITyaccona). MTepaiioHHble Metofpl. [TsTHTOUeuHas cxeMa PyHre.
JleBsiTUTOUEYHAsl CXeMa BbICOKOro nopsizika. I1puHiun ycraHoBnenust. 11 ip.

Paspen 8. O630p YHC/IeHHBIX METO0B MeXaHHKH CIVIOIIHOM cpeabl. BBeleHne B
HeKOTOPpbIe CrieliyanbHble MeTO/bl, PUMeHsieMble /11 POBe/IeH s] YUNCIeHHbIX
SKCIIePHMEHTOB B aBUapaKeTOCTPOeHUH. MeToz, XapakTepucTHK. MeTo/ibl CKBO3HOTO CUeTa
(cxema T'ogyHoBa). MeTtoz npsiMbIX. MeTo/, MHTerpasbHbIX COOTHOLIEHUH [Jopo/iHHULIbIHA.
Mertop, TenenuHa. MeTtoy KpynHbIx yacTuly (BenoriepkoBckoro-/laBelzioBa). MeToy, yacTuly B
3 5 siueiikax. MeToy| KOHeuHbIX 371eMeHTOB (06bemMoB). OcobeHHocTH petieHust [ YUIT ¢ ManbiM 11 7 5 2 4 10
rapamMeTpOB NPU CTapilieii NPOKU3BOAHON. MeTozk! pellieHHs “pe/laKCaliiOHHbIX” ypaBHeHUit
(“oKosIOpaBHOBeCHAst KHHETHKa” —kecTKMe” ypaBHeHus ). O630p 3a/1a4, BO3HUKAIOLIUX TTPH
pa3paboTKe HOBBIX 00Pa3Lj0B aBUAPAKETHOW 1 KOCMUUECKOl TEXHUKH, B KOTOPBIX
TIPUMEHSIIOTCS JaHHble MeTozbl. KpaTKast XapakTepHCTHKa IPOrpaMMHBIX KOMILIEKCOB
ANSYS, FlowVision, Star-CD, Solidworks.

Bcero 3a 5 cemecTp 108 68 51 17 40 100

Bcero no gucuuninHe 108 68 51 17 40 100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne Homep n TemMa mpaKTU4YeCKOro 3aHATHSA ‘Oﬁ’BEM,
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n/n

HauMMeHOBaHHe
paspena
JUCITUTLTAHBI

Pazgen 1.
Bsenenue.

®u3MKo-MaTeMaTHUeCcKrie MOJe/v B aBUa U PaKeTOCTPOEHUH,
WCTIOJIB3YIOLIMe YPaBHEHHUSI M CUCTeMBbI YPaBHEHHH B YaCTHBIX
MPOU3BOAHBIX. [IpMephI MoA0OHBIX MoZiesield, IPUMeHsSIEMBIX B
CTpOMTEeNBLHOM MexaHHKe JleTaTe/bHbIX anmnaparos (JIA), AuHaMuke
nosieta ¥ 6anMCTHKe, TEOPUU aBTOMATUYeCKOro yripassenus JIA, as
OIMCAaHKs NIPOLIeCCOB TeIJIOMacCoINepeHoca, pacueTa Iyla3MeHHbIX
TeueHWH, UCTI0/b3YIOIIMXCS B JMHAMUKe pa3pekKeHHbIX Ta30B Wi (1)
W3/TyYarollyX ra30B, NIPY pacyeTe MHOTO(a3HbIX TIOTOKOB,
3/1eKTPOMarHUTHBIX sIBIeHUH U T.[j. COBpeMeHHble KOMIbIOTEPHbIE
TeXHOJIOTUM Y BBIUMCJIUTE/TbHbIE MeTO/Ibl MEXaHHKHU CTUIOLLIHOW Cpefibl,
TIpUMeHsieMble TTpY pa3padoTKe HOBBIX 00pa3lioB aBUALIMOHHON U
paKeTHO-KOCMHYeCKOl TeXHUKU. MaTeMaruueckoe MoJe/IMpoBaHue U
YKC/IEHHbII SKCIIepPUMEHT.

ayn.
JacoB

Paspgen 2.
Krnaccudvkarms
OydIl.

[Tpumeps! guddepeHIaIbHBIX YPABHEHUM B UaCTHBIX TIPOU3BOIHBIX
(AYUIT) pa3nuuHbIX TUTIOB U UX CUCTEM, IPUMEHSIeMBIX TTPH
MO/Ie/TUPOBaHUY B aBHapakeTocTpoennd. Kimaccudmkauys JYUIT
(pusnueckasi, MaTemMaTHueCKasi, C TIOMOII[bIO XapaKTepUCTHK). KpaeBbie
yC/10BUS (Haya/ibHble ¥ FPaHUYHbIe yCI0BUs). KOppeKTHO MocTaB/ieHHbIe

3afaud. Metog ycraHoBnenus. MogensHble ypaBHeHus. Cucrems! []YUIIL.

Knaccudukarus cucrem guddepeHiranbHbIX ypaBHeHui B UIT.

Pazgen 3. OcHOBBI
METO/Ia KOHEUHBIX
pa3HOoCTe}.

Huckpetu3zarms. CeTky U ceTouHble GyHKIMU. PazHoCTHas
anrpoKcuMaLys MPOM3BOAHBIX TOUHOCT MPOLECCOB AUCKPETHU3aL1H.
[TonsiTHe 0 MeTO/le KOHeUHBIX pa3HocTell. KoHeuHo-pa3HOCTHas
armpokcuMarms I YUII. Metozpbl MOCTPOeHHs] KOHEUHO-Pa3HOCTHBIX
cxeM. SIBHbIE U HesIBHbIe Pa3HOCTHBIE CXeMbl. [IpUHLIMI pacierieHus.
[Tpumepsbl pa3HOCTHBIX cXeM. MeCTo MeTo/ja KOHeUHBIX Pa3HOCTeN cpeiu
JOPYTHX [/ PellieHus 3a/iad, BO3HUKAIOIIUX MPY pa3paboTKe HOBBIX
00pa3IioB aBUapakeTHON U KOCMUYECKOW TEXHUKH.

Pazpen 4.
CgaoiicTBa
Pa3HOCTHBIX CXEM.

CornacoBanHocTs PC. YcroitunBocts PC. Cxogumocts PC.
Nccnenoanue ycrotiunBoctu PC. Meto HelimaHa uccieoBaHust
ycroiunBocty PC. CBAA3b MeX/y anmnpoKcUMaliieil, CornacoBaHHOCTHIO,
yCTOWUMBOCTHIO U cxoaumocThio PC. Teopema Jlakca 0 CXOAUMOCTH.
HuseprenTtHast dopma 3ammcu [JYUII 1 ux cucTeMm, KOHCEPBaTUBHOCTh
PasHOCTHBIX cxeM. OLeHKa MOrpelHOCTH BbIYMC/IeHUH.
MuddepennyansHoe TpUO/IDKeHe (MOAUGUIIMPOBAHHOE ypaBHEHHE).
KauecTBeHHbIe CBOMCTBa pa3HOCTHBIX CXeM (MTO3UTHBHOCTS,
MOHOTOHHOCTb, JIUCCUTIALIUS — YUC/IeHHAas BA3KOCTb, JAUCIIepPCUs,
mubdysusa PC, amriuTyaHble, ha3oBbie OMIMOKY U 7Ip.).

Pazpen 5. IYUII
rurepOoIMIecKoro
THIIA.

BrirosiHeHMe nipakTHUeCcKoi paboThl Ha TeMy: MeTofbl pelleHus
rurnepboMUecKuX ypaBHeHUH, MPUMEHSIOLIUXCS] B aBUapaKeTOCTPOEHUH
(Ha MpyMepe OIHOMEPHOTO BOJTHOBOTO ypaBHEHUs 11€PBOT0 MOPSAKa).
SIBHBIE pa3HOCHBIE CXeMbI TIEPBOTO U BTOPOTO MOPsAAKOB. M3yueHue PC
Otinepa (1-oi1 u 2-oi1). Cxema rmpotus 1moToka. Cxema Jlakca. Cxema
Jlakca-Bengpoda. Cxema Mak-Kopmaka. Cxema buma- Yopmumara.
CxeMbl 3-TO TIOpPsAAKA TOUHOCTH. AMIIPOKCUMALYsI, COTJIAaCOBAHHOCTD,
yCTOWYMBOCTB, cxopgumocTs PC. Kpurepun ycroidurBoCTH.
[uccunaTvBHBIE U AUCTIEPCUOHHBIE OMIMOKK. KauecTBeHHbIE OT/IMUMS
CXeM TepBOro U BTOPOTO MOPSAAKOB TOUHOCTH /IJIsl 3TUX ypaBHEHUM.

Pazpen 6. AYUII
riapabosyueckoro
THIIA.

BrInonHeHWe NMpakTUUeCKOR paboThl Ha TeMy: MeTO/Ibl peleHust
rapaboMuecKuX ypaBHEHUH, TPUMEHSTIO-IIIUXCS B aBUAPAKeTOCTPOEHUU
(Ha ripuMepe OJHOMEPHOT0 ypaB-HeHUS TeIIOIPOBOJHOCTH).
WccnenoBaHue CBOMCTB SIBHBIX Me-TOZ0B [JIs1 STUX ypaBHeHUH. [IpocToii
SIBHBIA METOZOB. SIBHbIe METO/bI [IePeMEeHHbIX HarpaBaeHUH (MeTozbl
CaynbeBa, bapaka-Ta-Knapka, JlapkuHa). MeTofbl pellieHust
rapabo/MueCcKUX ypaBHEHUM, TIPUMEHSFO-IITUXCS B aBUAPAKeTOCTPOEHUHN
(Ha ripuMepe OJHOMEPHOT0 ypaB-HeHUS TeIJIONPOBOJHOCTH).
WccnenoBaHuie cBOWCTB HesIBHBIX METOJIOB /ISl 9TUX YPaBHEHUM.
ITpocroit HesiBHBIN MeToZ. MeToz Kpanka-Hukosicona. CpaBHeHHe
CBOUCTB SIBHBIX U HESIBHBIX Me-TO/[0B. KOMOMHUpPOBaHHbIE METO/IbI.
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MeTozp! pellieHns: CHCTeM JTMHeHHBIX anrebpanvecKrX ypaBHEHHH ¢
TpexAraroHaJbHOM Marpuliell. MeTobl TPOTOHKH.

Pazpen 7. AYUII
3JITUTITUYE CKOTO
THIIA.

BbIrosiHeHHe TIpaKTHUeCKOU paboThI Ha TeMy: MeTo/ibl pelieHust
JJTMIITUUECKUX YPaBHEHUH, IPUMEHSIFO-LI[UXCSI B aBUapaKeTOCTPOEHUU
(Ha nmprMepe AByMepHOro ypaB-HeHus Jlannaca). «IIpsmoii» metoz PyHre
(cxema «kpect», Metof, JInbmaHa). ViTepalliOHHBIE METOABI PeLIeHHs
CHUCTeM JIMHENHBIX anrebpan-ueckux ypaBHeHW. MeTozbl IpOCTOH
utepaiuu u "'aycca-3aiizens. TouHocTs MeToza. CXOOUMOCTb MeTO/a.
MeTop «BepX-HeW/HWKHeN pejlakcallii». MeTofbl pellieHust
IIMOTUUECKUX ypaBHEeHWH (Ha MpUMepe JBYMEPHOIr0 YpaBHEHUsI
Jlannaca). [IpuHiun ycraHoBneHust. IIpoctoit siBHbIM MeToz. MeTop
flnenko H.H. HesiBHbI!i MeTOA MepeMeHHbIX HarlpaBieHUd. MeTtof
KJIaCCHUKHU U [JIp.

Pazgen 8. O630p
YKUCTeHHBIX
METO/IOB
MeXaHUKH
CIUIOLLIHOW Cpefibl.

BBezieH1e B HEKOTOPBIE ClieLja/IbHbIe METOAbI, IPUMeHsieMble JJIs
TIPOBeZleHNs UMC/IeHHBIX SKCIIEPUMEHTOB B aBUapakeTOCTpoeHu. Metof,
KOHEeUHbIX 371eMeHTOB (06peMoB). OcobenHocTH petienust JYUII ¢
MaJ/lbIM [1apaMeTpoB IIpY cTaplileii IPOM3BOAHON. MeTob! pellieHus
“peslakcal[MOHHbIX” ypaBHeHUH (“0K0/I0paBHOBeCHast KUHeTHUKA”
—“>xkecTkue” ypaBHeHus). O630p 3a/ja4, BO3HUKAMOI[UX MPH pa3paboTke
HOBBIX 00pa31I0B aBHapakeTHOM ¥ KOCMUYeCKOH TEXHHUKH, B KOTOPBIX
TIPUMEHSIIOTCS JaHHble MeTo/bl. KpaTKas xapakTepuCTHKa POrpaMMHBIX
koMmriekcoB ANSY'S, FlowVision, Star-CD, Solidworks.

Bcero 3a 5 cemectp
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3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne
n/n

Homep n
HauMeHOBaHHe
pasjena
JUCIUILITUHBI

CojaepixaHue yue0HOro 3a/JaHHsl

Oo0neMm,
4acoB

Paspen 1.
Brenenue.

1. IIpegmet Hayku «HurceHHbIE METO/IbI MEXaHUKU CIUIOIIHOM Cpefbl».
HNcropus Bonpoca. 2. dusuko-mareMaTiuecKue MOfe/v B aBua u
PakeTOCTPOEHNH, UCIIO/b3YIOL1e YpaBHEeHUS U CUCTeMbl ypaBHEHNH B
YaCTHBIX MPOM3BOAHBIX. 3. I[IpruMephI oA0OHBIX MOfiesieid, TPUMeHsSIeMbIX
B CTPOUTE/BHOI MexaHUKe JieTaTe/lbHbIX armapaToB (JIA), AuHamMuKe
nosieta ¥ 6anMCTHKe, TEOPUU aBTOMATUYeCKOro yripasieHus JIA, ams
OMHCaHMA MPOLIeCCOB TeTIOMacCONepeH0ca, pacyeTa Iy1a3MeHHbIX
TeUeHUM, UCTIO/b3YIOIINXCS B IUHAMUKE Pa3peKeHHbIX ra3oB Win (1)
W3/TyYarolIyX ra30B, PY pacyeTe MHOTO(a3HbIX TIOTOKOB,
3/1eKTPOMarHUTHBIX SIBI€HUH U T.[.

1. COBPEMEHHLIE KOMITbIOT€PHBbIE TeXHOJIOTWU Y BhIYUC/IUTE/IbHBIE
MEeTO/ibl MEXdHHUKH CIIOIIHOM Cpebl, IIpUMEHAEMbIE TIPpU pa3pa60TKe
HOBBIX 06pa3u03 aBHaL[HOHHOﬁ n paKETHO—KOCMHHECKOﬁ TEXHUKU. 2.
MaremMaruueckoe MOJe/IMpOBaHKE U YHC/IeHHBIN SKCIIepUMEHT.

Pazpen 2.
Knaccudvkarms
JINASIEN

1. TTpumeps! AuddepeHIHaNTbHBIX YPABHEHUH B UaCTHBIX TIPOU3BO/HBIX
(AYUIT) pa3nuuHbIX TUTIOB U UX CUCTEM, IPUMeHsIeMbIX TIpU
MO/Ie/TUPOBaHUM B aBUapakeTocTpoeHud. 2. Knaccudukauus JYUIT
(busnueckasi, MaTeMaTHUeCKasi, C TIOMOIIIbIO XapakTepucTrK). 3. KpaeBbie
ycioBUs (Havya/ibHbIe ¥ TPaHUYHBIE YCIOBUYS).

1. KoppekTHO nocras/ieHHble 3a7aul. 2. MeTo[, yCTaHOB/IeHUs. 3.
Mopenshbie ypaBHeHus. 4. Cuctemsl [ YUII. Knaccudukaiys cuctem
muddepeHManbHBIX ypaBHeHwi B UIT.

Pasgen 3. OcHOBBI

METO0/]a KOHEUHbIX
pasHoCTeil.

1. Juckpetu3sanusa. CeTKU U ceTouHble (yHKIMH. 2. Boripocsl
MOCTPOeHUs ceToK. 3. Pa3HOCTHas annpokcuMaLysi IpOU3BOAHbIX 4.
TouHOCTE IpOLIECCOB AUCKpeTr3auyi. 5. IloHsATHe 0 MeTose KOHeUHBIX
pasHocTeil. 6. KoHeuHo-pa3HocTHasd annpokcuManus [ YUIl

1. MeTogbl TOCTPOEHHSI KOHEUHO-Pa3HOCTHBIX CXeM. 2. SIBHble U HesiBHbIe
pasHocTHble cxeMmsbl. 3. [IpuHImn paciyernienust. 4. Mecrto metoza
KOHEYHBIX pa3HOCTel CpeAirl APYrUX /IS pellleHus 3a/iad, BO3HHUKAaIOX
Tpy pa3paboTKe HOBBLIX 00pa3IioB aBUAPAKET-HOU M KOCMUYe CKOM
TexXHUKHU. 5. IIprMepbl pa3HOCTHBIX CXeM.

Pazpen 4.

1. TTorpemHocts anmnpokcuMaruu PC. CornacosanHocts PC.
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CBolicTBa
Pa3HOCTHBIX CXEM.

YcronunBocth PC. Cxogumocts PC. 2. VccnefoBaHre yCTOMUUBOCTH
PC. Metog Heiimana vccnenoBanus ycroiiunBoctu PC.

1. TIpumep ucrionb3oBaHus MeToia HeliMaHa i1t viccieJOBaHUS
YCTOWYMBOCTHU MPOCTOM SIBHOU CXeMbl, IPUMEHEHHOM [J1s1 pelleHus
O/IHOMEPHOTO YpaBHeHus TerionpoBoaHocTH ([YUIT napabosuueckoro
tuna). 2. [Ipumep ucnons3oBaHus MeToza HeliMaHa J/11 ucciieloBaHUs
YCTOMUMBOCTH MeTO/ja MPOTUB MOTOKA, MPUMEHEHHOTO /i1 0JHOMEPHOTO
BOJIHOBOTO ypaBHEeHMsI 1epBoro nopszka (YUl runepbosiueckoro
tuna). 3. Ilpumep ncronb3oBaHus Metoga Helimana /17151 vcciiejoBaHUs
YCTOWYMBOCTHU MPOCTOM SIBHOU CXeMbl, TIPUMEHEHHOU [J1s1 peLleHust

[ BYXMepHOI'O YpaBHEHUs TelI0NpOBOAHOCTH (MHOroMmepHsle [JYUIT).

1. CB#I3b MexX/ly annpoKcuMalyel, CornacoBaHHOCTBIO, YCTOMUMBOCTBIO
u cxopumocTero PC. Teopema Jlakca 0 cxoguMocTy 2. [luBepreHTHast
thopma 3armmicu JJYUIT u ux cucteM, KOHCEPBAaTUBHOCTh Pa3HOCTHBIX
cxeM. 3. OnjeHKa MOrpelIHOCTH BBIYUCIEHHI IIPU UCTI0/Ib30BaHUU MeTo/a
KOHeUHbIX pa3HocTeit ass petenus JYUIL.

1. JuddepenipanbHoe npubmmkenye (Moau(GULIMPOBaHHOE YPaBHEHHE).
[Tpumep BbiBoza AudQepeHLaIEHOE TPUOIKeHHe
(MoauduIIpOBaHHOE ypaBHEHUE) /7T METOZa TIPOTHB MOTOKa,
NPUMEHEHHOTO0 [IJ151 OJHOMEPHOT'0 BOJIHOBOTO YPaBHeHHUs TIePBOTO
nopsizika. 2. KauecTBeHHble CBONCTBA Pa3HOCTHBIX CXeM (TIO3UTUBHOCTE,
MOHOTOHHOCTb, JUCCUTIALIUS — YHCJ/IEHHAs BI3KOCTb, JAUCIIePCHS,

b oysus PC, amruTyaHble, (pa30oBble OIHUOKU U JIp.).
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Pasgen 5. AYUII
TUIepO0INYe CKOTO
THIIA.

1. TTpumeps! YYII u cuctem IYUII runep6o/rMuecKoro THIIA,
TIPUMEHSTIOITUXCS J7IsI MOZIe/TUPOBAHUS pa3HOOOpa3HbIX MPOIIECCOB TPH
pa3paboTKe HOBBIX 00OpA3Ii0B aBUAPAaKETHOW U KOCMUUECKON TEXHUKU. 2.
[MpumeHeHNe MeTO[ja KOHEUHBIX Pa3HOCTel Jj1s1 ypaBHEHUM
rurep6bo/Mueckoro THIa (Ha IprMepe BOJTHOBBIX YPaBHEHUH

1. SIBHBIE MeToOABI Ditnepa. 2. MeTop npotus notoka. Cxema Jlakca. 3.
HesBHelit meTon Ditnepa. 4. Metoab! Jlakca-Benpodda (ogHoIIaroBbIi,
IByX11aroBbiii). 5. Metog Mak-Kopmaka. 6. [IByxiiiaroBbiii metos buma —
YopmuHra. 7. MeTo/ibl TpeThero Mopsiika TOUHOCTH (TpeXIllaroBbie
MeTo/ibl YOpMHHTa, PycaHoBa).

INoaroroBkKa K MpakTH4YeCKOMY 3aHSTHIO : BhIosHeHWe MpakTHYeCcKoi
paboTel Ha TeMy: MeTo/ibI pellieHus TUIepOoTMueCcKUX ypaBHeHUH (Ha
rpyuMepe 0JHO-MEepPHOr0 BOJIHOBOIO YpaBHEHUS IIePBOr0 MOPsAKa).
WccnenoBanue CBOMCTB (ByX-4eTbIpex — MPeJJ/IOKeHHBIX TMpernoja-
BaresieM) pasHOCTHbIX cxeM (PC) u3 cnenyromux: PC Diinepa (1-as u 2-
as1). Cxema nipotuB nioToka. Cxema Jlakca. Cxe-ma Jlakca-Benapodda.
Cxema Mak-Kopmaka. Cxema buma-Yopmunra. Cxemsl 3-ro nopsigxa
TOYHOCTH. ATITIPOKCUMAL[Us], COTJIACOBaHHOCTh, YCTOMUMBOCTD,
cxomumocTh PC. Kputepuu ycToiunBo-cTH. [IMcCUIaTUBHBIE U
JMCTIepCUOHHBIE OIMOKY. KauecTBeHHbIE OT/IUUUS CXEM MEPBOT0 U
BTOPOTO MOPSIIKOB TOUHOCTH /ISl STUX YpaBHEHUI.

14

15

Pazpen 6. AYUII
rapabo/TueCcKoro
THIIA.

1. TIpumepsl AYYII u cuctem IYUII napaboiuueckoro THa,
TIPUMEHSTIOITIUXCS JI7IsI MOZIe/TUPOBAHUS pa3HOOOPa3HbBIX MPOLIECCOB TPH
pa3paboTKe HOBBIX 00OpA3II0B aBUAPAaKETHOW U KOCMUUECKON TeXHUKU. 2.
IIpuMeHeHMe MeTO/ja KOHEUHBIX Pa3HOCTEN JJ1 ypaBHEHUH
napabosueckoro Tvra (Ha IpuMepe OZHOMEPHOTO YpaBHEeHHsT
TeT/IONPOBOAHOCTH). 3. TIpocToli SIBHBIM MeTo/l, TPOCTON HesIBHbIM
MeToz. VX npe-uMyiijecTBa U HefocTaTtku. 4. KOMOMHMPOBaHHbIE
MeTozbl. Meton Kpanka-Hukomncona. 5. Metog Jrodopra-dpankesns. 6.
SIBHBIN MeTO/, lepeMeHHbIX HarnpaBiaeHul (Metozb! CaynbeBa, bappakara-
Knapka, JlapkuHa). 7. MeTopl pellieHHs ABYMepPHbIX ypaBHEHUN
TeIUIONPOBOAHOCTU. 8. MeToAbl: MPOCTO SIBHBIN, IPOCTOUN HESIBHBIM.
Komb6uHrpoBanHbIi MeToz. Metog Kpanka — HukoscoHa. 9. HesiBHBIM
MEeTO/I, TlepeMeHHbBIX HaripaBieHui. 10. MeToy fpoOHBIX 11aroB (MeTog
paciienienusi, metog, H.H. fIlHeHK0). MeToz K1acCUKU.

[ToaroTOBKA K MPAaKTHUeCKOMY 3aHSTHIO: BhITIo/THeHWe MpaKTHUe Kot
paboTel Ha TeMy: MeTo/ibI pellieHust TlapaboMuecKux ypaBHeHuH (Ha
TprIMepe O[HOMEPHOTO ypaBHEeHUs TeIUIONPOBOJHOCTH). ViccienoBaHme
CBOMCTB ([JBYX — MpeJ/I0KeHHbIX NpernozaBarenem) siBHbIX PC u3
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C/IelyIOLUX: IPOCTOM SIBHBINA METO/; SIBHbIE METO/bI [IePEMEHHBIX
HanpasrieHul (Metozbl CaynbeBa, bapakara-Knapka, JlapkrHa).
IMoaroroBka K NpakTU4YeCKOMY 3aHSITHIO: BbinonHeHMe pakTHyeCcKoi
paboTel Ha TeMy: MeTozp! peltieHHs TapaboIMyecKUX ypaBHeHHH (Ha
NpUMepe OJHO-MEepHOI0 YpaBHeHHs TeIlJIONIPOBOAHOCTH). MccneoBaHre
CBOWCTB ([JBYX — Mpe//IOKeHHbIX NperojasaresnieM) HessBHbIX PC u3
C/leIyIOLUX: TIPOCTOM HesIBHBIN MeTo/i; KOMOWHUPOBaHHbIE METOARLI;
MeTof, Kpan-ka-Hukoscona; metog Jrodopta-Ppankesis v fp.
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1. TTpumeps! AYUII u cucrem JYUII a/mMntuyeckoro Tua,
TIPUMEHSTIOIIMXCS [/ MO/Ie/TMPOBaHUsI Pa3HO00pa3HbIX MPOLIECCOB TPU
pa3paboTke HOBBIX 00pas3Ll0B aBUapakKeTHOM U KOCMUYeCKOM TEXHUKHU. 2.
[TpumeHeHMe MeTO/ja KOHEUHBIX PAa3HOCTeM /1S ypaBHEeHMI

17 3JI/TATITUYE CKOTO THTIA (Ha TiprMepe ypaBHeHu# Jlartaca u [TyaccoHa). 2
NrepaunonHble MeTogpl. IIaTuToueunas cxema Pynre. [leBaTuroueuHas
CxeMa BBICOKOTO rnopsizka. 3. Ilpunuun ycranosnenus. 4. I1pumepst
KOHEeYHOPa3HOCTHBIX CXeM JiJIsl pelleHUs IByXMepHOI0 ypaBHeHUsI
Jlariniaca, MCIIOJB3YIOIIMX NPUHLIUI YCTAHOB/ICHUS.

INoaroroBka K NMpakTU4YeCKOMY 3aHATHIO: BhINoHeHMe NpakThyecKoi
paboTel Ha TeMy: MeTo/bl pellieHus 3/UTUITHYeCKAX YpaBHeH!H, (Ha
ripuMepe JBy-MepHoro ypaBHeHwus Jlaraca). 1. «[Ipsmoii» metof PyHre
(cxeMa «kpecT», MeTof JTubmana). 2. VITepal[iOHHbIE METO/[bI PELIEHMsT 2
CUCTEeM JIMHEMHBIX anrebpanye-cKUX ypaBHeHUH. MeTo bl POCTOH
urepauuu u ['aycca-3aiifens. TouHocTs MeToga. CXOAUMOCTE MeTO/a.
Merto[, «BepXHel/HKHeH penakcaLmy.

Pasgen 7. AYUII
JTUIITUYE CKOTO

18 THIIA.

IMToAroToBKa K MPaKTUYeCKOMY 3aHATHIO: BBITIOHEHWe MPAKTHYe CKOH
paboThI Ha TeMy: MeTo/ibl pellieHUs S/UTUITHUECKUX YPaBHeHUH (Ha
TpUMepe JByMep-HOTo ypaBHeHus Jlariaca), OCHOBaHHbIE Ha
TIPUMEHEHUHU «TIPUHIIMIIA YCTAHOBIeHUs»: ViccieloBaHe CBOWCTB OHOM
u3 cnexaytomnux PC: npocToii siBHbIN MeTo; MeTof, STHenko H.H.;
HesIBHBINM MeTOJ Tiepe-MeHHBIX HarpaBJieHrH; MeTo/| KIIaCCUKHU U JIp.
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1. O630p 3a/1a4, BO3HUKAIOIUX TIPH pa3paboTKe HOBLIX 00pa3lioB
aBUAPaKeTHON M KOCMUYECKOH TEXHUKU, B KOTOPBIX TIPUMEHSIFOTCS
JlaHHbIe MeToAbl. 2. KpaTkas XapakTepHCTHKa MPOrpaMMHbBIX KOMIT/IEKCOB
ANSYS, KompasFlow, FlowVision, Star-CD, Solidworks

20

BBejienre B HeKOTOpBIe CIielidabHble MeTO/bI, IIPUMeHsieMble [1s1
TIPOBE/IeHNs UNC/IEHHBIX SKCIIePUMEHTOB B aBUapaKeTOCTPOeHuH: 1.
Merto[, xapakTeprcTHK. 2. MeTobl CKBO3HOTO cueTa (cxema ['0[yHOBA).
3. Metog npsamMbIx 4. MeTof, UHTerpabHbIX COOTHOLIIEHUI
HopopnauieiHa. 5. Metog TenenvHa. 6. MeTo KpyIHBIX YaCTHL]
(benouepkoBckoro-/laBeizioBa). 7. MeTog uactul] B siueiikax. 8. Metop
KOHEUHBIX 371eMeHTOB (00bemMoB). 9. OcobenHocTH perenus JYUII ¢
MaJ/ibIM I1apaMeTpoB IIpY cTaplileii TPOM3BOAHON. MeTob! pellieHust
“peslakcaljMOHHBIX” ypaBHeHUH (“OK0/I0paBHOBeCHasi KUHETHUKA” —
“>KeCTKre” ypaBHeHUs).

Pazgen 8. O630p
UYKC/IeHHBIX
METO/IOB
MeXaHUKU

21 |CIIOLIHOM Cpefpbl.

Bcero 3a 5 cemectp 40

4. ®OPMbI KOHTPOJISI OCBOEHMA JNUCLHUII/INHbI

CEMECTP HEJE/IN CEMECTPA

12/ 3 4 5 6 |7 8 9/10 (11| 12 |13| 14 |15|16 17

5 TexK| | TexK, BII3 |OP| | TexK, BII3 | | P TexkK BII3 OP| TexkK, aud. 3au.

YcnoBHble 0003HaYeHMYSI:
o JIP — aparHOCTHUeCKasi paboTa;
TexK — BOIIPOCHI /I TEKYLLero KOHTPOJIS;
BII3 — Bornpockl/3aganus o temam [13;
Iud. 3a4. — gudQepeHIMPOBaHHbIN 3aueT.

TeKyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B

clefyroumx popmax:
e UAarHOCTUYeCKas pabora;
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e BOIIPOCHI /IS TEKYILEro KOHTPOJIS;
e BOIPOCHI/3aaHus 110 TeMaM I13.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e nmuddepeHIPOBAHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Camapckuii. . BBesienue B uncsieHHbie Metoabl. CIT6.: JTanb, 2005, 6 3K3.

2. A. A. Camapckuii, A. B. I'ynuH. . UucneHHsle Metogsl. M.: Hayka. ['n. pen. ¢us.-mar. iurt., 1989, 9 3k3.

3. B. . Kupees. . UncneHHble METOAbI B IpuMepax U 3agauax. CaHkr-ITetepOypr: Jlans, 2022, 351. pec.

4. B. H. EmenbsHOB. . Beeienue B Teoputo pa3HoCTHBIX cxeM. CIT0.BI'TY "BOEHMEX" um. /1. .
YctuHoBa, 2006, 54 5K3.

5. B. H. EmenbsiHos, C. O. 3moposenuH, C. C. Kpaes. . ANSY S-nipaktukym. CIT16.BT'TY "BOEHMEX" um.
. ®@. YcruHoga, 2005, ai1. pec.

6. E. H. XXuakog. . BeruncnurenbHasi MaTematuka. M.: Akagemus, 2013, 15 3k3.

7. M. B. Mypatuos, C. [I. [TanuH. . PeltieHue 3aiau MexaHUKH CIJIOIIHOM Cpe/ibl B IPOrPaMMHOM
komriekce ANSYS. M.: U3g-so MI'TY um. H. 3. baymana, 2009, 5. pec.

8. M. M. CrenaHnos, C. K. CaBenbe. . UnceHHble MeTO/IbI B pakeTocTpoenuu. CI16.5I'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2019, 39 5ks.

9. M. M. CrenaHnos, C. 3. Bonocactos, B. . CeMeHL0B. . Hrc/1eHHbIe METOABI MEXaHUKHU CIIJIOLTHON
cpeppl. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2007, 74 3k3.

10. H. P. TypkuHa. . ITpoektrpoBanue B cpege SolidWorks. CITI6.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBa,

2017, an. pec.

5.2. J[lorionHUTeNbHAs TUTepaTrypa Mo JUCLUIUIUHE:
He TpebyeTcsl.
5.3. Ilepuognueckue U3gaHusi:
1. EcTecTBeHHbIe U TEXHUYECKHUE HAYKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIIUTUINHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://urait.ru/; — Ommbka 404. Dta cTpaHuIa ceiiuac HegocTynmHa — OOpa3oBaresibHas TuiaTdGopma
«FOpatit». [171 By30B 1 CCy30B.;

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

3. https://repository.library.voenmeh.ru/jspui/; — ®ynznamenTanbHas bubmioreka BI' TY « BOEHMEX»
uM. [1.®. YcTuHOBa;

4. http://www.tnt-ebook.rt/ — TNT-EBOOK - DnekTpoHHO-01bnvoTeuHas cucrema.

CoBpeMeHHbIe TPOQeCcCHOHaNbHBIE Oa3bl JAHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(byHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

VHdopMaliMoHHbIe CTIPABOYHBIE CHCTEMBI:

1. Texakcriept — MH$OpPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBu/ia, cTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatui BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,

3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
He TpeOyeTcsi.

5.6. 'adopMaI[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaronumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBa.
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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; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkrop.

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIIEHHOEe KOMITBEOTEPOM C JOCTYToM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
CIIEITUAJIBHBIE ITTABBI MATEMATHKI

AnHoTanusa paboueii nporpaMMsl

Mucuynubaa CIIEITUAJIBHBIE ITTABBI MATEMATUKM sinisieTcsl AUCLUTUIMHON 00s13aTe/TbHOM
yacTu 0/10Ka 1 rnporpaMmbl MOATOTOBKU 10 HaripaeieHHi0 24.03.01 PakemHble KOMNAEKChbl U KOCMOHA8MUKA.
HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A1 PAKETOCTPOEHME.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL  TPUMEHSITH  €CTEeCTBEHHOHAy4YHble U OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHalvi3a W MOJe/IMPOBaHUs, TEOPeTHUeCKOT0 U JKCIIePUMEHTAalbHOTO WCC/IeOBaHUS B
ripoche CCHOHABHOM [IesITe/TbHOCTH.

Co,qepmaHHe JAUCHUIT/IMHBI OXBATBIBA€T KPYI' BOIIPOCOB, CBA3aHHBIX C METO4aMU pellleHrs MHXXeHEPHBIX 3d/iay,
BO3HUMKAOIIMX Ha Pa3/IMUHBIX 3TadllaX JKW3HEHHOI'0 I[KWK/a PaKeTHbIX CHCTeM, C IIpMMEeHeHHeM
BBIUMC/IUTEILHON TEXHHUKH.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e WArHOCTUYECKas paboTa;
e BOMPOCHI /IS TEKYIIIETO KOHTPOJIS;
e BOIIPOCHI/3ajaHus 1o Temam [13.

IIpome)xyTouHas arTecTanusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHSA (51 u.), mpakTtuueckue 3aHsaTHs (17 4.), camocTosiTeslbHas paboTta
cryzaenra (40 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CIIEIITUAJIBHBIE ITTABBI MATEMATHKI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS 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.
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Hanmeroraume paGoTs1 Pexomenjyemas ' TpypoemMKoCTb,
JuTeparypa yac.
Pa3pen 1. Beegenue.
A A.
Camapckui, A.
B. I'ynuH. .
UucneHHele
MeTozbl: M.:
Hayka. I'n. peg,.
¢u3.-Mart. T,
1989 (I'n. 1.)
1. IlpeameT Hayku «YuceHHbIe METOABI MeXaHUKH CIUIOIIHON Cpeabl». E. H. Kupos. .
Ucrtopus Bompoca. 2. PU3NKo-MaTeMaTUUeCKUe MOZEIU B aBua 1 Bbruucnre bHas
PaKeTOCTPOEHHH, UCTIOB3YIOINe ypaBHEHNS U CCTeMbl YpaBHeHHH B Maremarvka: M.
YaCTHBIX MPOU3BOAHKIX. 3. [IpUMephI MOZI0OHBIX MO/ie/iel, MPUMEHSIEMBIX B Axapemus, 2013
CTPOUTENBHON MeXaHUKe JieTaTe/IbHbIX amnmnapartoB (JIA), AMHaMuUKe TosieTa B g Hkli_zegs 2
1 6aNIMCTHKe, TEOPUM aBTOMATHUUECKOTO yIipaBieHus JIA, 11 orvcaHust 'LII/I.CJ'IEHPHI:IG. )
MPOLIECCOB TeI/IOMAaCCOMepeH0ca, pacyera rnjiasMeHHbIX TeYEHUH,
WCIIO/TB3YIOIIMXCS B AMHAMUKe pa3pe)KeHHBIX T'a30B WK (1) U3MyUaloux METOADI B
rasoB, TIpY pacueTe MHOTO(a3HbIX TIOTOKOB, 3/IEKTPOMarHUTHBIX SIBJIEHUN U TIpUMEpax 1
. 3amavax: CaHKT-
[Metepbypr:
Jlanb, 2022 (I'n.
1)
A A.
CamapckuH. .
Brenenue B
UHCJIEHHbIE
meToasl: CII6.:
Jlaus, 2005 (T,
1)
B. H.
EmMenbsHOB. .
Beepnenue B
1. CoBpeMeHHbIe KOMIBIOTEPHBIE TEXHOJIOTMU U BBIYUC/IUTEIBHBIE METO/bI
MeXaHUKH CIJIOITHOHN Cpe/ibl, TPUMeHseMble TIPY pa3paboTKe HOBBIX TEOpUIO 7
006pasI|oB aBHAI[UOHHOM 1 paKeTHO-KOCMUYECKOU TEXHUKH. 2. ng&?}(lj()l'i?];)?il"y
MaremMarnyeckoe MOJe/TMPOBaHUE U UHUCJIEHHBIN SKCITIEPUMEHT. "BOEHMEX"
uMm. [1. .
YcruHoBa, 2006
(I'm. 1)
Wroro no pasgeny 1 4
Pazpen 2. Knaccudukarua Y YUIl.
1. TIpumeps! AuddepeHLIMaNbHBIX YPaBHEHHH B UaCTHBIX IPOU3BOAHBIX ‘ B. U. Kupees. . | 2




(A YUII) pa3nuuHbIX TUIOB U UX CUCTEM, IPUMEHsIeEMBbIX TIPU
MOZle/TMPOBaHKY B aBuapaketocTtpoennu. 2. Knaccudukanus JYUIT
(dusnueckasi, MaTeMaTHueckKasi, C IOMOILIbIO XapakTepucTuK). 3. KpaeBble
ycJioBUA (HayasibHble ¥ TPaHUUHbIe YCIOBHS).

1. KoppekTHO nocTaB/ieHHbIe 3aauu. 2. MeTop ycTaHoB/eHus. 3.
MogeneHble ypaBHeHus. 4. Cucrems! I YUII. Knaccudukarus cucrem
muddepeHanbHEIX ypaBHeHuit B UIL.

YucneHHble
MEeTO/Ibl B
npyUMepax 1
3agauax; CaHKT-

ITeTepOypr:
Jlans, 2022 (T'n.
1-2)

B. H.
EmesnbsHOB. .
Beepnenue B
TeopHIo
Pa3sHOCTHBIX
cxem: CIT6.BI'TY
"BOEHMEX"
uM. [1. .
YcruHoBa, 2006
(I'm. 2)

A A.
Camapckuid, A.
B. I'ymun. .
UucneHHble
MeTozbl: M.:
Hayxka. I'n1. peg,.
¢bu3.-Mart. mT.,
1989 (I'n. 2.)
E. H. )Kuzkos. .
BrerunciurenbHas
MareMaTtuka: M.:
Axkapemus, 2013
(I'm. 1-2.)

A A.
Camapckui. .
BreneHue B
YHCIeHHbIe
meToasl: CII6.:
Jlans, 2005 (T,

2.)
Wroro no pasgeny 2
Pa3pen 3. OcHOBBI MeT0/Ja KOHEeUHbIX Pa3HOCTeM.
1. Juckperu3saius. CeTku U ceToudble QyHKIMN. 2. Borpock! mocTpoeHus B. H.
ceToK. 3. PasHocTHad anmnpokcumMarys pousBoaHbix 4. TouHOCT EmernbsHOB. .
TMpoLeccoB AUCKpeTu3aluu. 5. [ToHsITHe 0 MeToZle KOHEUHBIX pa3HocTel. 6.| BBeneHue B
Koneuno-pasHocTHas anmnpoxkcumanys [1YUIT TEeOpHIO
1. MeTozpl NOCTPOEHMSI KOHEUHO-PA3HOCTHBIX CxeM. 2. SIBHbIe 1 HesiBHbIe PasHOCTHbIX
pasHOCTHble cxeMbl. 3. [TpuHIumn pacieniedus. 4. Mecto MeToza cxem: CII6.BI'TY
KOHEUHBIX pa3HOCTel Ccpefy APYTUX JJIs pellleHus 3a/iad, BO3HUKAIOLX "BOEHMEX"
npy pa3paboTke HOBBIX 00Pa3L[0B aBUAPAKeT-HOW M KOCMUUECKOH TEXHUKH. M. [1. @.
5. ITpuMepBbI Pa3HOCTHBIX CXEM. YeruHosa, 2006
(I'n. 2-3.)
E. H. )Xuzkog. .
BeluvciurensHas

MareMaruka: M.:
Axanemus, 2013
(I'n. 2)

B. 1. Kupees. .
UucneHHbIe
MeTO/ibl B
rnpuMepax u
3agauax: CaHKT-
I[TetepOypr:
Jlanb, 2022 (I'n.
1-3)

A.A.
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Camapckuid, A.
B. I'ynun. .
UucneHHbIe
MeTozbl: M.:

Hayka. I'n1. pen.

(bu3.-Mart. mT.,
1989 (I'n. 2.)

A A.
Camapckui. .
Beepnenue B
YKCJ/IeHHBIe
metozpl: CII6.:
Jlansb, 2005 (T'.

3.)
Wrtoro no pa3zeny 3
Pa3pen 4. CBolicTBa pa3HOCTHBIX CXeM.
A A.
1. INorpewrHocTk anmnpokcumaluy PC. CornacoBanHocTs PC. CamapCKuii. .
YcrontuuBocts PC. Cxogumocts PC. 2. Viccnenoanue ycroruuoctu PC. BBezieHue B
Mertop Helimana uccneposanus ycrodunsoctu PC. YUC/IeHHbIe

1. Ilpumep ucnonb3oBaHus MeToga HelimaHa A1 vccieioBaHUs
YCTOMUMBOCTHU TIPOCTOM SIBHOM CXeMbl, IPUMeHEHHOM /IS pelleHus
OZITHOMEPHOT'0 YpaBHeHus TerionporoaHocTH ([ YUIT nmapabosirueckoro
tuna). 2. [Ipumep ucrosnb30BaHus Metofa HelimaHa f71s1 ucciiefoBaHust
YCTOMUMBOCTH MeTO/ia IPOTUB ITOTOKA, TPUMEHEHHOTO [l OJHOMEPHOTO
BOJTHOBOTO ypaBHeHUs MepBoro nopsiaka (JYUIT runepbosueckoro
tuna). 3. [Ipumep ucnonb3oBaHus MeToda HelimaHa fji vcciejoBaHUS
YCTOMUMBOCTHU MIPOCTOM SIBHOM CXeMbl, IPUMeHEHHOM /IS peLleHust
JIByXMEePHOI'0 ypaBHeHUsI TeTIONPOBOAHOCTH (MHOroMepHbIe [1YUIT).

metozpl: CII6.:

Jlans, 2005 (T'.
3.
E. H. X)Xuzkos. .
BorunciurensHas
MaTemMartuka: M.:
Axanemus, 2013
(I'nm. 2-3.)

A A.
Camapckuii, A.
B. I'ynun. .
YucieHHbIE
MeToAbl: M.:
Hayxka. I'n. peg,.
¢u3.-Mar. JImT.,

1989 (I'n. 2.)
o o B. H.
1. CBsI3b MeXXy arnrpoKCcUMalyeli, COrlacoBaHHOCThIO, YCTOMUMBOCTBIO U E
cxopumocTbio PC. Teopema Jlakca o cxogumoctu 2. JfuBepreHTHas popma ME/IBAHOB. -
3anucu AYUII v ux cucreM, KOHCEPBAaTUBHOCTb PA3HOCTHBIX CXEM. 3. Beeziennie B
O11eHKa MOrPelIHOCTH BBIUMC/IeHUH MPU UCIOh30BaHUM MeTo/a TEOPHIO
KOHEUHBIX pa3HocTel Asist pemenus JYUIL. PasHOCTHBIX
cxem: CITI6.BI'TY
"BOEHMEX"
uM. [1. P.
YcruHoBa, 2006
1. IuddepennyansHoe npubmmkenre (MoAUGUIMPOBaHHOE YDaBHEHHE). (T'n. 2-4.)
[Tpumep BbIBoga AnddepeHransHOe pubKeHre (MoauduiipoBanHoe | B. V1. Kupees. .
ypaBHeHUe) A/ MeToZa MPOTHB MOTOKA, MPUMEHEHHOTO JJis OfHOMepHOro |  Yuc/ieHHbIe
BOJIHOBOT'O ypaBHEHMs MepBOro nopsijxa. 2. KauectBeHHbIe CBOMCTBa MeTO/IbI B
Pa3HOCTHBIX CXeM (TT03UTUBHOCTb, MOHOTOHHOCTb, AUCCHTIALUS — ripuMepax u
yKCJieHHas BS3KOCTb, Aucriepcus, nuddysus PC, amrutyanble, dha3oBele | 3agayax: CaHKT-
OLIMOKH U 7Ip.). [TetepOypr:
Jlanb, 2022 (I'n.
1-2)
Wrtoro mno pasgeny 4
Pazgen 5. 1Y UII runep0o/MuecKoro TUIa.
1. Ilpumepst JYUII u cuctem [ YUII runepbomuueckoro Tuiia, B. H.
TIPUMEHSIOLIMXCS [/ MOZIeTMPOBaHusI pa3HOOOpa3HbIX MPOLECCOB MPU EmesnbsiHOB. .
pa3paboTke HOBLIX 00OpA3IIOB aBUapaKeTHOW ¥ KOCMHUUECKON TeXHUKU. 2. Beenenue B
[MpuMeHeHWe MeTO/la KOHEUHBIX pa3HOCTel 71 ypaBHeHUM TEeOpHI0
TUNepOoINUeCKOTo THUMA (Ha MPUMepe BOTHOBBIX YPaBHEHUM Pa3HOCTHBIX

1. SIBHBIe MeTOIBI Ditsiepa. 2. MeTog npotuB 1oToka. Cxema Jlakca. 3.
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HesiBubiii Mmetop Oitniepa. 4. Metoab! Jlakca-Benapodda (oHOIIaroBsIi,
JIByXIIarosblii). 5. Metog Mak-Kopmaka. 6. [IByxiarosslii MetoZ, bruma —

YopmuHra, PycaHoga).

yopMI/IHI‘EL 7. METO,Z[]:I TPEThLETO MOPAJKa TOUHOCTHU (TPEXLHBFOBLIE METO/bI

"BOEHMEX"
uM. [1. .
YctuHoBa, 2006
(I'n. 4.)

[ToaroroBka K MpakTUYeCKOMY 3aHSITUIO : BhIonHeHMe MpakThyecKoi
paboThl Ha TeMy: MeTo/ipl pelleHust TUTIepOoTMUecKUX ypaBHeHUH (Ha
TpUMepe 0JHO-MEPHOI0 BOJIHOBOIO ypaBHEHHs ITePBOrO MOPsiJKa).
NccnenoBanue CBOUCTB (AByX-UeTbIpex — MpeJ/I0KeHHbIX TIpernoja-
BaresieM) pa3HoCTHbIX cxeM (PC) u3 cneayromux: PC Diinepa (1-as u 2-
asi). Cxema npotuB notoka. Cxema Jlakca. Cxe-Ma Jlakca-BeHngpodda.
Cxema Mak-Kopmaka. Cxema buma-Yopmunra. Cxemsl 3-ro nopsiika
TOYHOCTH. ATITIPOKCHMAIVSI, COTJITAaCOBAHHOCTbh, yCTOMUMBOCTD,
cxogumocts PC. Kputepuu ycTolurBo-CcTU. JWCCUTIaTUBHBIE U
JTUCTIepCUOHHBIe OIMOKY. KauecTBeHHbIE OT/IMUMS CXEM MEPBOT0 U
BTOPOT'O NMOPSAJKOB TOUHOCTH AJIS1 3TUX yPaBHEHU.

M. M. CrenaHoB,
C. K. CaBesbes. .
YucneHHble
MEeTO/Iibl B
pPakeTOCTPOEHUU:
CII6.BI'TY
"BOEHMEX"
um. 1. ®.
Ycrunora, 2019
(4.2.)

B. 1. Kupees. .
YucneHHbIe
METO/Ibl B
rpuMepax u
3agauax: CaHKT-
I[TetepOypr:
Jlans, 2022 (T'n.
4.)

A. A
Camapckui. .
Bregenue B
UKIC/IEHHbIE
metogpl: CIT6.:
Jlans, 2005 (I,
4.)

E. H. XXuzgxkos. .
BrruvcnuresibHas
MaTeMaTuka: M.:
Axanemus, 2013
(I'n. 3-4.)

M. M. CrenaHoB,
C.3.
Bonocacros, B.
. CemeHLIOB. .
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UucsieHHbIe
MeTOZIbI
MeXaHUKH!
CIIOLIHOM
CpeApbL:
CII6.BI'TY
"BOEHMEX"
uMm. [1. .
Yctunogra, 2007
(I'm. 1)
Wrtoro no pa3geny 5
Paspen 6. 1YUII napa6omyeckoro TUma.
1. TTpumepsl AYYII u cuctem IYUII napabonuuecKoro Tuma, B. H.
NIPUMEHSTIOIIMXCS /71T MOZ|e/TMPOBAHMS Pa3HOOOpa3HBIX MPOL{ECCOB TIPU EmesnbsHOB. .
pa3paboTke HOBBIX 00pa3Li0B aBUapaKeTHOM M KOCMUYeCKOM TEXHUKH. 2. BBegienne B
IIprMeHeHMe MeTOZla KOHEUHBIX Pa3HOCTeH /1 ypaBHEeHUN TeOpHI0
napabosmueckoro Tura (Ha puMepe OJHOMEPHOTO YpaBHeHHs! Pa3sHOCTHBIX
TeryionpoBogHocTH). 3. [IpocToli IBHBIM MeTof, IPOCTOM HesiBHBIN MeTos. |cxem: CII6.BI'TY
Vix nipe-umyiniectBa U Hefoctatku. 4. KomOouHupoBaHHbie MeToabl. Metog | "BOEHMEX"
Kpanka-Huxkoscona. 5. Meton [diodopra-®pankens. 6. SIBHbIM MeTo uMm. /1. ©.
repeMeHHbIX HarpaBieHui (MeToasl CaynbeBa, bappakara-Knapka, YctuHoBa, 2006
JlapkuHa). 7. MeTo/pbl pellleHus IByMePHBIX YpaBHeHHI (I'n. 5.)
TEeMIONPOBOJHOCTH. 8. MeTobl: POCTON SIBHBIN, MPOCTON HESIBHBIN. A A.
KombunupoBanHbIi MeTofi. Meton Kpanka — Hukosicona. 9. HesiBHBIIM Camapckuii, A.
B. I'ynuH. .




MeTO/I TepeMeHHbIX HarpaBiaeHud. 10. MeTop IpoOHBIX II1aroB (MeToz
paciuervienusi, metof, H.H. flHeHko). MeToz K/1acCHKH.

YucieHHbIE
MeTozbl: M.:

IMToAroToBKa K TpaKTUUYeCKOMY 3aHATHIO: BBITOTHEHe TIPaKTHYe CKOH
paboThI Ha TeMy: MeTo/ipl perieHus apaboMyeckux ypaBHeHHH (Ha
TpUMepe OJJHOMEPHOTO YPaBHEHHsI TeIIONPOBOAHOCTH). MccreoBanre
CBOWCTB (IBYX — Mpe/JIO’KEHHBIX TIpero/aBaresieM) ssiBHbIX PC u3
C/TeAYIONINX: TIPOCTOM SIBHBIM METO/I; IBHBbIE METO/IbI TIEPEMEHHBIX
HarpasieHuit (Metoel CaynbeBa, bapakara-Knapka, JlapkuHa).

Hayka. I'n. peg,.
¢u3.-mart. 1T,
1989 (I'n. 2-5.)
M. M. CremnaHoB,
C. 3.
Bonocacrtos, B.

IToaroToBKa K MPaKTUYECKOMY 3aHSATHIO: BhITIONTHEeHMe TpaKThue CKOH
paboTel Ha TeMy: MeTo/ip1 peleHNst TapaboIMyeCcKUx ypaBHeHuH (Ha
TIprMepe OJHO-MePHOTO YPaBHeHHs TeTUIONPOBOAHOCTH). MiccnemoBaHue
CBOMCTB (OBYX — ITpe/I/IO>KeHHBIX TIperiofiaparesieM) HesiBHbIX PC u3
C/IeTyOIIMX: TIPOCTOM HesIBHBIA MeTof; KOMOWHUPOBAaHHbIE METOIbI; METOT
Kpan-ka-Hukosncona; metog Jrodopra-PpaHkerns v ap.

. CemeHIIOB. .
Uuic/ieHHbIE
MEeTO/IbI
MeXaHUKU
CIL/JIOIITHOM
cpeJbl:
CII6.BI'TY
"BOEHMEX"
uM. [I. .
YctuHoBa, 2007
(T 2)

E. H. )Xuzkos. .
BrruncnurensHas
MaremaTHuKa: M.:
Axkapemus, 2013
(I'n. 4.)

B. . Kupees. .
UucneHHbIe
MEeTO/Iibl B
rnpuMepax u
3agauax; CaHKT-
ITeTepOypr:
Jlans, 2022 (T'n.
5.)

A.A.
Camapckui. .
Bepnenue B
YyKCIeHHbIe
metozpl: CII6.:
Jlanb, 2005 (I'.
3-5.)

M. M. CrenaHoB,
C. K. CagesibeB. .

[MpumeHeHWe MeTO/ja KOHEUHBLIX PAa3HOCTeH [i/isi ypaBHEHUM
JTUTITUUECKOTO TUTIA (Ha rpuMepe ypaBHeHui Jlaryiaca u [TyaccoHa).
UreparjronHbie MeTobl. [IaTTOueyHas cxema PyHre. [JeBsiThuToueuHas
cxeMa BbICOKOTO mopsifika. 3. I[IpuHiun ycraHoBieHus. 4. [Ipumepsl
KOHEYHOPa3HOCTHBIX CXEM JIJIs1 peLleHUs] IByXMEepPHOTO ypaBHEHUs
Jlamiaca, MCHO/b3YOMIMX NPUHLIMIT YCTaHOB/IEHUS.

INoaroroBka K MpakTU4YeCKOMY 3aHATUIO: BhITIONIHeHWe MpakTUye Kol
paboThI Ha TeMy: MeTo/ibl pellieHus S/UTUNTHYECKUX YPaBHeHUH, (Ha

YucnenHele
MeTO/bI B
PaKeTOCTPOEHUU:
CII6.BI'TY
"BOEHMEX"
uM. [I. .
YcrtuHora, 2019
(4. 2)
Urtoro no pa3geny 6
Paszgen 7. JYUII 3n/mmMnTuyecKoro TMia.
1. ITpumepsr AYYUIT u cuctem AYUIT snmvnTUyeCKOro TUma, B. U. Kupees. .
TIPUMEHSIOIIUXCS [T MO/IeTMPOBAHUS Pa3HOOOPa3HbBIX TPOLECCOB MPH YucieHHbIe
pa3paboTKe HOBLIX 0OPA3IiOB aBUapAaKeTHOW M KOCMUUECKOM TEXHUKU. 2. MEeTO/IbI B

rpuMepax u
3agauax; CaHKT-
ITeTepOypr:
Jlans, 2022 (T'n.
5-7.)

A A.

Camapckui. .
Beepnenue B
YKCJ/IeHHBIe

rpUMepe JBy-MepHOro ypaBHeHus Jlamaca). 1. «[Ipsamoii» metog PyHre
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(cxema «kpecT», Metof; JlTnubmana). 2. ViTepallioHHBIE METO/IbI PeIlleHUs
CHUCTeM JIMHEeWHbIX aarebpanye-CKUX ypaBHeHUH. MeTo/bl TIPOCTOM
urepauuu U aycca-3atigens. TouHocTs MeToga. CXOQUMOCTh MeTo/a.
Merto[, «BepXHeW/HIKHel pesakcaLym».

meTozsl: CII6.:
Jlans, 2005 (I'n.
4-6.)
B. H.

[MoaroroBka K MpakTUYeCKOMY 3aHATUIO: BhITIoHeHMe MpakTUue Kol
paboThl Ha TeMy: MeTo/ipl pellieHUs S/UTUINTHYECKUX YpaBHeHUH (Ha
rpuMepe AByMep-HOTO ypaBHeHwUs Jlariaca), 0CHOBaHHbBIe Ha TTPUMeHeHU!
«TIpUHLUIA YCTaHOBJIeHUs»: VcciesoBaHre CBOMCTB OHOM U3
cnenytomux PC: npoctoii siBHBIN MeTof; MeToA SIHeHko H.H.; HesiBHBIN
MeTO/], Tiepe-MeHHbIX HarlpaB/IeHU; MeTO, KITaCCUKU U Ap.

EmenbsiHOB. .

BBenenue B
TEOpHI0

Pa3HOCTHBIX

cxem: CII6.BI'TY
"BOEHMEX"

uM. [I. .
YcruHoBa, 2006
(I'n. 6.)

M. M. CrenaHoOB,
C. K. Cagennbes. .
YucieHHbIe
METO/Ibl B
PaKeTOCTPOEHUH:
CII6.BI'TY
"BOEHMEX"
uM. [1. .
YctuHoga, 2019
4.2)

E. H. XXuzgxkos. .
BbruuciurensHas
MaTeMaTuka: M.:
Axkapemus, 2013
(I'n. 4-5.)

A A
Camapckuii, A.
B. I'ynun. .
YucieHHbIE
MeTozbl: M.:
Hayka. I'n. peg,.
¢u3.-Mart. T,
1989 (I'n. 7.)
M. M. CremnaHoB,
C.o.
Bonocacrtos, B.
. CemeHIIOB. .
YucieHHbIe
MEeTO/bI
MeXaHUKU
CIJIOLTHOM
CpeJbl:
CII6.BI'TY
"BOEHMEX"
uM. [1. P.
YcrunoBa, 2007

(T'm. 3.)

Wroro no paspeny 7

Pazien 8. O030p UMC/IeHHBIX METO 0B MEXaHUKH CILIOIIHOHN Cpe/ibI.

1. O630p 3a/1au, BO3HUKAOIIIMX NIPU pa3paboTKe HOBBIX 00pa3sijoB
aBUapakeTHOM U KOCMUYeCKON TeXHUKH, B KOTOPBIX PUMEHSIIOTCS laHHble
MeTogpl. 2. KpaTKkast XxapakTeprCTHKa IIpOorpaMMHBIX KoMIliekcoB ANSY'S,
KompasFlow, FlowVision, Star-CD, Solidworks

BBezieHre B HEKOTOpKIE CrieljuaabHble METOAbI, IPUMeHsieMble JJ1s1
TIpOBeJieHUs YUC/IeHHbIX SKCIIepUMEHTOB B aBUapakeTocTpoeHuu: 1. Metog,
XapaKTepUCTUK. 2. MeToabl CKBO3HOTO cueTa (cxema ['opyHoBa). 3. MeToz
MpsIMBIX 4. MeTo/ uHTerpaabHbIX COOTHOIIeHUH JlopoaHuiibiHa. 5. MeTog
TenenuHa. 6. Metog, KpyrHbIx yactui] (bemnoijepkoBckoro-/IaBbioBa). 7.
Merto[ yacTHIl B siuetikax. 8. MeTo/; KOHeUHbIX 371eMeHTOB (00beMoB). 9.
Ocobennoctu permerus JJYUIT ¢ MasbIM apaMeTpOB MPU CTapiieH
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B. H.
EmenbsHoB, C.
O. 310pOBeHMH,

C. C. Kpaes. .

ANSYS-
TTPaKTHUKyM:
CII6.BI'TY

"BOEHMEX"
uM. [1. .
YcrtunHosa, 2005
(I'm. 1)




MpOU3BOAHON. MeToab! pellieHHs “peakCalliOHHBbIX” YpaBHEHUI
(“okonopaBHOBeCHas KMHETHKA” — “XKeCTKHe” ypaBHEeHHs).

H. P. TypkuHa. .
IIpoekTrpoBaHue
B Cpefe
SolidWorks:
CII6.BI'TY
"BOEHMEX"
uM. [1. .
YctunoBa, 2017
(I'm. 1)

B. H.
EmesnbsiHOB. .
Beenenue B
TEOpHIO
Pa3HOCTHBIX
cxem: CII6.BI'TY
"BOEHMEX"
uM. [I. .
YctuHoBa, 2006
(I'n. 8.)

M. B. Myparuos,
C. [. ITanuH. .
Pelienue 3aziau
MeXaHHUKU
CITIJIOIITHON Cpe/IbI
B IPOrPaMMHOM
KOMIL/IeKCe
ANSYS: M.:
N3p-Bo MI'TY
um. H. 3.
Bbaymana, 2009
(T'm. 1)

Wrtoro no pa3geny 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
CIIELIMAJIBHBIE ITIABbI MATEMATUKHA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaThl 00yueH s 110 JaHHOM AUCIUI/IHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThyeckas paborta

e BOIPOCHI AJIs1 TEKYIIIETO KOHTPO/IS;
e BOIIPOCHI/3a/jaHus 10 TeMaM I13;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu onjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BONPOCOB - He aTTeCTaLlys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTPOCOB U OoJiee - aTTecTarysl.

Bonpocs! A/1A TeKyiero KOHTpos

1.TTpumeps! auddepeHLIaTbHBIX YpaBHEHHH B UaCTHBIX TIPou3BoAHbIX ([ YUIT) pa3niyHbIX TUIIOB U
WX CHCTeM, IPUMeHsIeMbIX NIPY MOJZIe/IMPOBAHMH B aBUapaKeTOCTPOEHNUH.
2. OYUIL. «®usnyeckasi» KaacCUGUKaIIVsL.
3.AYUIl. «Marematrnyeckas» knaccupukarysa JYUII 2-ro nopsgka GyHKLMM 2-X lepeMeHHBIX.
4. JYUII. INouarue xapakTeprcTUK Ha ipuMepe [ YUII 1-ro nopsiaka GpyHKIMA 2-X TepeMeHHbIX.
5.0YUII. Knaccudukaiysi ¢ momorifsio xapakrepuctuk JYUII 2-ro nopsigka hyHKIM 2-X TTepeMeHHbIX.
6.JYUII. Vixest MeTo/ja KOHEUHBIX PAa3HOCTEH
7.0 YUII. Pa3HOCTHOe BbIpakeHHe /i1 YaCTHBIX [IPOM3BOJHBIX.
8.1YUII. Kpaesble ycioBus. KoppekTHasi TOCTaHOBKa KpaeBOM 3a/jauM.
9. YUII. fIBHble U HesiBHbIe PA3HOCTHBIE CXEMBL.
10.JYUII. CornacoBaHHOCTb, YCTOWUMBOCTb, CXOJUMOCTh Pa3HOCTHBIX CXEM.
11. AYUII. TeopeMa Jlakca.
12. AYUII. Metop HeiimaHa [ij1s aHa/Ti3a yCTOHUUBOCTH.
13.0YUYII. MeTop «Io TIOTOKY» (1-biti MeTo Ditnepa) ass YU runepboarueckoro Tvra: 0JHOMEPHOTO
BOJIHOBOT'O ypaBHEeHUs 1-ro nmopsjka.
14.1YYIIL. MeTof, «1IpOTHB MOTOKa» Ayt [ YUII rurnepbosueckoro TUra: 0HOMEPHOTO BOJTHOBOTO
ypaBHeHUs 1-ro mopsifika.
15.YUII. MoauduiimpoBaHHOe ypaBHeHHEe MeTOZa «IIPOTUB TIOTOKa» AIjis OJHOMEPHOTO BOJIHOBOTO
ypaBHeHus 1-ro nopsjka.
16.0YUII. uccunaTUBHbIE M JUCIIEPCUOHHbIE OIIHOKU.
17.0YYIl. AMIuuTyzHbIe U (ha30Bble OLIHOKH.
18.IYUII. 2-oii MmeTos Jiinepa u Metog Jlakca jjis pemienvst 1Y YT runep6011uyeckoro THIa: OffHOMEPHOTO
BOJIHOBOT'O ypaBHEHUs 1-ro mopsifika.
19.IYUII. CxeMslI 2-ro nopsigka TouHocty A JYUIT runep6o1uueckoro THIa: 0JHOMEPHOTO BOJTHOBOTO
ypaBHeHus 1-ro nopsiaka
20.OYYTII. OcobeHHOCTH pellleHus rnapabonuecKux ypaBHeHU. [TpoCToi SIBHBIHN, TIPOCTON HEeBHBIA METO/b,
MeToz, Kpanka-HukoscoHa pelieHrst 0JHOMEPHOTO YPaBHeHHS TelJIONPOBOJHOCTH.
21.0YUII. KomObuHMUpOBaHHbIE METO/BI peLleHHs] OJHOMEPHOTO YPaBHEHHS TeIJIONPOBOSHOCTH.
22. IYYII. OcobGeHHOCTH peliieHus apabonuecKux ypaBHeHUH. SIBHBIN MeToZ, TiepeMeHHbIX HarlpaBlIeHui
CaysnbeBa. pellieHUs] OfJHOMEPHOTO YpaBHeHHsI TeJIONPOBOJHOCTH.
23.IYUII. OcobeHHOCTH pellieHus mapabouueCcKUx ypaBHEeHUH. SIBHBIM MeTO/ IepeMeHHbIX HalpaB/IeHUuH
bappakara-Knapka. pelieHust OfHOMePHOIO ypaBHEHUs TeTIONPOBOJHOCTH.
24, TYYTII. Oco6eHHOCTH pellieHHs] MHOTOMEPHBIX NMapabo/iiuecKux ypaBHeHuH. [TpocToii IBHBIN MeTo/.
25.1YUII. OcobeHHOCTH pellieHrs MHOTOMePHBIX TTapabo/inueckux ypaBHeHU. [IpoCcTo HesBHBINM MeTo,
26.0YUII. OcobeHHOCTH pellleHHs] MHOTOMEePHBIX Mapabosmuecknx ypaBHeHni. Metop Kpanka-HukoscoHa
pellieHHs JBYXMePHOT0 ypaBHeHUs! TeIIONPOBOAHOCTH.
27. 0YUII. OcobeHHOCTH pellieH|si MHOTOMEPHBIX Mapabo/iMuecKux ypaBHeHHWH. Vies MeToza paciilerieHusl.
HesiBHBIIT MeTO/1 TTIepeMeHHBIX HalTpaB/IeHUH.
28.0YUII. Oco6eHHOCTH pellieHHs] MHOTOMEPHBIX Mapabo/iMuecKux ypaBHeHUH. Viiess MeTozia paciiienyieHusl.
Meton H.H. IHeHKO pellieHys1 ByXMEPHOI'0 YpaBHEHUs! TeIlJIONPOBOAHOCTH.
29.0YUII. OcobGeHHOCTH pelLleHus] JIIMITUYeCKUX ypaBHeHui. Metog PyHre nsis1 pemenus ypasHeHust []YUI1
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Jlannaca.

30.JYUII. OcobeHHOCTH pellieHus H/UTUIITHYeCKUX YpaBHeHHH. [IpuHIuN ycTaHoB/IeHus. HesiBHBINM MeTo,
repeMeHHbIX HarpaBieHui pemenus [ YUII Jlannaca.

31.AYUYII. OcobeHHOCTH pellIeHus JUTMNTHYeCKUX ypaBHeHUH. [IpuHLun ycraHoBneHus. Metog H.H. fIHeHko
petuenus [ YUII Jlariaca.

Bomnpocsi/3aganus no Temam I13

Honyck K BBITIO/IHEHHIO npakTideckrx padot (ITP) ocyirecTsisieTcss HA OCHOBe cobecefOBaHUs 110
BOIIPOCAaM, CBSI3aHHBIM C LIeJIbI0 U 3a/,auaMu BelrtosiHeHus [1P.
OryeT 10 NpaKkTHUYeCKoii paboTe MpezCTaB/seTCs B [IEYaTHOM BHle B (hopmare, IpeZlyCMOTPEHHOM I11ab/I0HOM
OTYeTa [0 NIPaKTUYeCKOMY 3aHSTHIO. 3alljuTa OTueTa IPOXOAUT B (popMe Jl0K/aza CTyAeHTa M0 BbIOJTHEHHOU
paboTe 1 OTBETOB Ha BOTIPOCHI TIPEIIOZaBaTeJIsl.
Kputepun oLieHMBaHUs: B C/iyyae ecyii opopMIeHHe OTUeTa, AOK/IaZ CTyAeHTa 10 BHIIOJHEHHOM paboTe 1
OTBETBI Ha BOTIPOCHI TIPeTiofiaBare/isi BO BpeMsl 3allliThl COOTBETCTBYIOT TpeOOBaHUSIM, TpebsBISIEMbIM K
3HaHUSIM CTY/IeHTa I10 JaHHOMY [PaKTUUYeCKOMY 3aHSITHIO, OTUeT I10 MPaKTUYeCKOMY 3aHSATHIO CUATAeTCs
TIPUHATBIM.

OCHOBaHUSIMH [IJ151 [IOTIOJTHUTETBHOM /[0PabOTKM OTUeTa SB/ISFOTCS:

(HeOpeXkHOe BBITIOJTHEHHME,

UHM3KOe KauecCTBO rpaduuecKoro Mareprasa (HeBepHbIH BEIOOp MacmiTaba uepTekeld, OTCyTCTBHE YKa3aHUs
e/IMHUL] U3MepeHHs Ha rpadukax),

OtyeT He MOXKeT OBbITh PUHSAT U MOAJIEXXUT JO0pPabOTKe B CIyyae:

JoTcyTCTBHSI HEOOXOUMBIX Pa3ZienoB,

JoTcyTcTBUHSI HEOOXOAUMOTO rpaUIeCcKoro Marepuara,

(HeKOppeKTHOW 00pabOTKM pe3y/bTaToB.

[1Tab/10HBI OTUETOR T10 MPAKTUYECKUM paboTam;

[MpakTrueckas paboTa, BBITIO/IHSAEMAs B X0/ie TIpakTHueckoro 3aHsTus Ne 1-3 (paszgen Ne 5)
«MeTo/ibI pellieHus runepooIuyecKUX ypaBHeHUH (Ha MpUMepe OfIHOMEPHOT'0 BOJTHOBOTO YpaBHEHUS MEePBOr0
TopsiIKa)»

B oTueTe HeoOX0AUMO TIPe/ICTaBUTh:

1. ITocTaHOBKY 3a/auM.

2. Maremarnueckyro Mojiefb.

3. Kparkyro xapakTepuCTUKy UCC/IelyeMbIX METOZ0B

4. AHany3 NoJiyyeHHBIX pe3y/abTaTOB U COOTBETCTBYIOLME BEIBOZDI.

5. PacrieuaTky IO/Iy4eHHBIX pe3y/IbTaToB.

6. I'padmky HaYaIBLHOTO M0J/I0XKEHHUs CKauKa, TPOMeKyTOUHBIX ¥ KOHEUHOT'O ero MOI0KeHUH /1St
paccMaTpuBaeMbIX METO/IOB MPU Pa3IMYHbIX 3HaueHUsX urcen KypaHTa.

KoHTponbHbIe BOTIPOCHL.

1. ¥YpaBHeHue runepboIMYeCcKOro THTIA, Haua bHbIe ¥ TPAHUYHBIE YC/IOBUS.

2. KoppeKTHO 1rocTaB/ieHHbIe 3a/jauy /il ypaBHeHHUH rUrepOoImyecKoro Tyrma.

3. CxeMmbl, IpUMeHsieMble B Tab0paTopHOi paboTe, X CBOWCTBA :

(irabioH;

IIBHOCTb W/W/TN HESIBHOCTH;

larnrpoKcruMalius;

lcornacoBaHHOCTS;

lyCTONUYUBOCTD;

UkpuTepun yCTOMUMBOCTHY;

JCXOAUMOCTE;

luncneHHas BSI3KOCTb;

xapakTep I0Jy4aeMbIX OIITNOOK;

lgucriepcusi, guccumnarusi, uddysus;

lananm3 MoauUIIMPOBAaHHOTO YPaBHEHMS;

lcpaBHeHMe C APYTMMHU CXEMaMHU.

[TpakTrueckast paboTa, BBITIOHsIEMAsI B XO7ie TIpakTHueckoro 3aHsaTust Ne 4-5 (pa3zgen Ne 6)
«MeTozibI peliieHus apabo/MuecKuX ypaBHeHWH (Ha TpUMepe 0JHOMEPHOTO YpaBHEHUs
TeIJIONIPOBOAHOCTH )»

B oTueTe HEOOXOAUMO TPe/ICTaBUTh:

1. ITocTaHoBKa 3aa4u.
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2. Maremarnueckasi MOZieJlb.

3. KpaTkasi xapakTepuCTHKa UCC/IelyeMbIX METO0B

4. AHau3 roJjly4eHHbIX Pe3y/bTaTOB U COOTBETCTBYIOLME BbIBOABL.

5. PacrieyaTtka nosyueHHbIX pe3yJbTaToB.

6. ['paduku pacnpesiesieHyst TeMIiepaTyphbl B CTEP)KHE B pa3/IMuHble IIPOMEXXYTKH BpeMeHHU JJisl BCeX
paccMaTpuBaeMbIX METO/OB MPU pa3/IMuHbIX 3HaueHusx urcesn 'R' wiu 'C'.

KoHTpoJIbHBIE BOIIPOCHI.

1. YpaBHeHHe rapaboiMueckoro THIa, HauajibHble ¥ TPAHUYHBIE YC/IOBUSL.
2. KoppeKTHO MoCTaB/eHHbIe 3a/ja4uu /AJ1si ypaBHeHU rapabosimuecKoro Tyra.
3. CxeMbl, IpUMeHsieMble B labopaTtopHOii paboTe, UX CBOWCTBA :
(rabos;

[sSIBHOCTb W/W/IN HESIBHOCT;

larrpokcrManys;

(lcornacoBaHHOCTS;

JyCTONUUBOCTD;

IkpuTepuM yCTOMUMBOCTH;

cXoaUMOCTb;

(unceHHast BI3KOCTD;

[xapakTep IojTyuyaeMbIX OIMINOOK;

Upucnepcus, guccunauusi, anuddysus;

laHanu3 Moau(pULIMPOBAaHHOTO YPaBHEHUS;

cpaBHeHMe C APYTMMHU CXeMaMHU.

[MpakTrueckas paboTa, BBITIO/NHSAEMAs B X0/ie TIpaKTHUeckoro 3aHaThs Ne 5-6 (paszgen Ne 6)
«MeTozp! pelieHus napaboMyecKUX ypaBHeHUH (Ha MpUMepe OHOMEPHOTO ypaBHEHHs
TeTUIONPOBOJHOCTH)»

B oTueTe HeoOXOAUMO TIPeICTaBUTh:

1. [TocTaHoBKa 3a7jauu.

2. Maremarrueckasi Mo/Jiefb.

3. Kparkas xapakTeprCTHKa UCC/Ie[lyeMbIX METOZ0B

4. AHany3 NnosiyyeHHBIX pe3yabTaTOB U COOTBETCTBYIOLME BEIBOZDI.

5. PacrieuaTtka nosryueHHbIX pe3yJbTaroB.

6. I'paduku pacrnpesienieHrsl TeMIIepaTyphbl B CTeP)KHE B pa3/UuHbIe IPOMEXXYTKU BpEMEHH JJIs1 BCeX
paccMaTpuBaeMbIX METOAOB MPU pa3/IMuHbIX 3HaueHusx urcesn 'R' wium 'C'.

KoHTpo/ibHBIE BONIPOCHI

1. fIBHBIE U HesBHBIE Pa3HOCTHBIE C

2. CxeMbl, IpUMeHsieMble B 1abopaTopHO paboTe, X CBOMCTEA :
(iraboH;

IBHOCTb W/W/IM HESIBHOCTE;

(arnrpokcruMalius;

cornacoBaHHOCTB;

lyCTONUYUBOCTD;

IkpuTepuu yCTORUUBOCTY;

JCXOAUMOCTE;

luncneHHas BSI3KOCTb;

xapakTep I0Jy4aeMbIX OIINOOK;

laucriepcusi, guccumnarysi, Juddysus;

lanamm3 MoauUIIPOBAaHHOTO YPaBHEHMUS;

cpaBHeHMe C APYTMMHU CXEMaMHU.

3. Metopp! petierust CJIAY. MeTto/ TpexToueuHo POrOHKY — aiTOPUTM, CBOMCTBA.

[TpakTrueckast paboTa, BBITIOHsIEMAs B XO7ie TIpakTHueckoro 3aHsaTust Ne 7-8 (pa3gen Ne 7)
«MeTo[ibI pellieHUs JJTANITHYe CKUX YPaBHeHUH, (Ha TpyMepe AByMepHOTo ypaBHeHus Jlariaca)»
B oTueTe HEOOXOAUMO MPe/ICTaBUTD:

1. IlocTaHOBKa 3ajauu.

2. Maremaruueckasi MOZie/lb.

3. Kparkasi xapakTeprcTHKa pacCMaTprBaeMbIX METO/OB.

4. AHanu3 NoJydYeHHbIX Pe3y/bTaTOB ¥ COOTBETCTBYIOLLME BbIBOJBI.

5. I'paduik Iter=F(w).

6. I'pacuik Iter=F(e).
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7. IlpuMepHasi KapTHHa M0JIsl TemrepaTyp (M30IUHUN).

KoHTpoJibHBIE BOMIPOCHI.

1. YpaBHeHue ITMIITUUECKOTO THTIA, KPaeBble YC/IOBUSL.

2. KoppekTHoO nocTaB/ieHHbIe 3ajauu Jis ypaBHeHUH S/UTUIITUUeCKOTo THIIa.
3. CxeMbl, IpUMeEHsIEMbIe B 1abopaTopHOli paboTe, X CBOMCTBA:

(urabmos;

[IIBHOCTb W/W/IM HESIBHOCTD;

lanmpokcumarius;

(lcornacoBaHHOCTS;

JycTOHUMBOCTD;

[KpuTEpUM yCTOHUMBOCTH;

JcXogUMOCTB;

xapakTep MoJy4aeMbIX OIIHOOK;

laucniepcust, muccumnarius, Juddysus;

laHanu3 MoAuGULMPOBAaHHOTO YPaBHeHUS;

IcpaBHeHMe C APYTUMU CXeMaMH.

4. TIpsimble 1 UTePAIIOHHbLIE METOABI PellleH!s] CUCTeM JIMHEHHBIX anreOpandyeckux ypaBHeHUH. MeTof
laycca-3alifiens, MeToj, MOC/e10BaTe/IbHOM BepXHel penakcaluu

[TpakTrueckast paboTa, BhITIOHsSIEMas B Xo7ie TipakTideckoro 3aHsaTust Ne 8-9 (pa3zmen Ne 7)
«MeTo/bl pellieHUs 3JIIMNITHUeCKUX YpaBHeHUH, (Ha TpUMepe JByMepHOro ypaBHeHus Jlamsiaca)»
B oTueTe He0OXOAUMO MPeICTaBUTh:

1. [TocTaHOBKa 3a/iauu.

2. Maremarnueckasi MOZieJlb.

3. Kparkas xapakTepucTHKa pacCMaTpyUBaeMbIX METO/OB.

4. AHau3 MoJyuYeHHbIX Pe3y/JbTaTOB U COOTBETCTBYIOLME BbIBOALI.

5. I'paduxk Iter=F(e).

6. [IpumepHast KapTUHA T10JIsE TeMIIepaTyp (U30UHUI).

KoHTponbHbIE BOMIPOCHL.

1. IlpuHLMIT yCTaHOB/IEHUS.

2. KoppeKTHO ToCTaB/IeHHbIe 3a/laui [Jis YPaBHeHUH 3/UTAIITUUeCKOTO THUTIA.
3. CxeMmbl, IpUMeHsieMble B labopaTopHO paboTe, MX CBOWCTBA:
(1raboH;

IBHOCTH W/W/I1 HESIBHOCTE;

(arnrpokcruMalius;

cornmacoBaHHOCTB;

lyCTONUYUBOCTD;

IkpuTepuu yCTORUUBOCTY;

JCXOAUMOCTE;

xapakTep IM0y4aeMbIX OLIHOOK;

laucniepcus, auccuranys, Audadysus;

lananu3 MoauULIPOBAaHHOTO YPaBHEHMS;

cpaBHEHUe C APYTHIMU CXEMaMHU.

JuddepenupoBaHHbIil 3a4eT

OO0yuatoITuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIEr0 KOHTPOJIS yCIIeBaeMOCTH B (hopMe IMarHOCTUUeCKOUM paboThI B
COOTBETCTBUHM C rpadMKOM paszena 4.
K cpaue nuddepeHiipoBaHHOr0 3aueTa AOMYyCKAlOTCS 00yUaroIuecs IpyU YC/I0BUH BBITIOTHEHUS BCEX
MpaKTHUeCKUX paboT, MpeJyCMOTPEHHBIX MTPOTPaMMOM JUCLIATITUHEI.
Orjenka 3a auddepeHLIIPOBaHHBIM 3aueT BbICTAB/SETCS TI0 Pe3y/ibTaTaM OTBETOB Ha BOTIPOCHI K
nudbdepeHIMPOBAHHOMY 3a4eTy:
- “OT/MYHO” BBICTAB/ISIETCS CTY[EHTY, IPOUHO YCBOUBIIIEMY IIPOrPaMMHBIN MaTepuyal,
HCUepIbIBalolle, FPAMOTHO Y JIOTUYEeCKU CTPOIMHO ero ussaratomieMy. IIpy 3ToM CTyfeHT He 3aTpyfHSaeTcs C
OTBETOM TIPH BUZOM3MeHEeHNH BOTIpoca, CBOOOAHO CIpaB/isieTcsl € 3aJadaMu, BOTIPOCaMU U APYTMMH BUJAMHU
TIpYMeHeHUsI 3HaHWUH, MOKa3bIBaeT 3HAKOMCTBO C JINTEPATypOM, MPaBUILHO 000CHOBLIBAET MPUHSTHIE PELIeHHS.
- “Xopo1110” BBICTAB/SIETCS CTYAEHTY, 3HAIOI[eMy ITPOrpaMMHbBI MaTepual, TPaMOTHO U
T0 CyII[eCTBY M3/IararoljeMy ero, KOTOPbIi He I0TMyCKaeT CyljeCTBeHHbIX HeTOUHOCTEH B OTBeTe Ha BOTIPOC,
TPaBWIHHO TIPUMEHSIET TeOpPeTHUeCKHe TIOJIOKeHUS TIPH PellieH|H TTPAKTHYeCKUX BOTIPOCOB U 3a/]ay, Bja/ieeT
HEOOXO/IMMBIMU HAaBbIKAMH U PUEMaMU UX BBITIOTHEHUSI.
- “Y70B/IETBOPUTENBHO” BBICTAB/SETCS CTY[EHTY, KOTOPBIN MMeeT 3HaHUs TOBKO OCHOBHOTO MaTrepuasa, Ho He
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YCBOWJI JieTajield, [JoMyCKaeT HeTOYHOCTH, HeJ0CTaTOYHO NPaBU/IbHbIe (JOPMY/IUPOBKY, HApYILIEHUs
M0C/IeJ0BaTeIbHOCTH B U3/I0)KEHUH [TPOrPaMMHOI0 MarepHalia.

- “HeypoBieTBOpUTENbHO” BBICTAB/ISETCS CTYZEHTY, KOTOPBIN He 3HaeT 3HAYUTeTbHOU

YaCTH MPOrPaMMHOTO MaTtepHa’ia, A0MyCcKaeT CyleCTBeHHbIe OIIMOKH, HeyBepeHHO, C O0JBIIUMU
3aTpy[HEeHUsIMU TIbITAeTCs] OTBETUTh Ha BOIIPOCHI.

[TpuMmepHbIi NlepeyeHb BOIIPOCOB, BHIHOCUMBIX Ha Judd. 3auéT.

1.TIpumeps! auddepeHIMaTbHBIX yPaBHEHHH B UaCTHBIX NMPOU3BOAHBIX ([ YUIT) pasnuuHbIX THUIIOB U UX
CUCTeM, NPUMEHsSIEMBIX [IPU MO/|e/TMPOBAaHUU B aBUapaKeTOCTPOEHUH.

2. JYUII. «Pusnueckas» KaaccubuKalus.

3. 0YUII. «Matemarnueckasi» knaccudukarums JYUIT 2-ro mopsigka GyHKIHMM 2-X TTlepeMeHHbIX.

4 JYUII. IonsaTue xapakreprcTK Ha TipuMepe JYUII 1-ro nopsiaka GpyHKIMIA 2-X 1TlepeMeHHbIX.

5.0YUIL. Knaccudukanus ¢ nomoripo xapakrepuctuk JYUIT 2-ro nopsigka GpyHKLuI 2-X TepeMeHHbIX.
6.JYUIIL. Vpaes MeTo/ja KOHEUHBIX Pa3HOCTeN

7.0 YUII. Pa3HOCTHOE BbIpakeHue [/ YaCTHBIX [IPOM3BOJHBIX.

8. YUII. KpaeBnie ycioBus. KoppekTHast TOCTaHOBKA KpaeBoM 3a/jauu.

9.0YUII. fIBHbIE U HesIBHbIE PA3HOCTHBIE CXEMBI.

10.JYUII. CornacoBaHHOCTb, YCTOMYMBOCTb, CXOLUMOCTh Pa3HOCTHBIX CXEM.

11. AYUII. Teopema Jlakca.

12. 0YUII. Metop HelimMaHa f/1s1 aHa/iM3a yCTOMYUBOCTH.

13.IYUII. Metog, «mio oToky» (1-b1ii MeTop, Ditsiepa) anst IYUIT runepbosiiueckoro TUMa: oJJHOMEPHOTO
BOJTHOBOT'O ypaBHeHUs 1-ro ropska.

14.1YYII. MeTop «IpOTHB MOToKa» A1t JYUII runep6orMuecKoro TyIia: OIHOMEPHOTO BOJIHOBOTO
ypaBHeHud 1-ro nopsjka.

15.0YUII. MogudunrpoBaHHOe ypaBHEHNE MeTO/ja «IIPOTUB MTOTOKAa» [I7Isi O[[HOMEPHOTO BOJTHOBOTO
ypaBHeHUs 1-T0 Mopsjka.

16. Y UII. JuccunaTuBHBIE U JUCTIEPCUOHHBIE OLIHOKH.

17. AYUII. AMmTygHble U (a30Bbie OMHUOKH.

18.IYUII. 2-oii meTon Jiinepa u Metof Jlakca jy1st pewierust 1YUIT rurnep6oMueckoro TUMa: 0JJHOMEPHOTO
BOJIHOBOT'O ypaBHeHUs 1-ro ropsjka.

19.1YUII. CxeMmslI 2-To mopsifika TouHOCTH 7151 TYYII runep6omMuecKoro TUIa: OHOMEPHOTO BOJTHOBOTO
ypaBHeHUs 1-ro nopsiika

20.0YUII. OcobeHHOCTH peliieHus rapaboinueckux ypaBHeHUH. [IpoCcToil SIBHEIH, IPOCTOM HesSIBHBINA METOZBI,
MeToZ, Kpanka-Hukosicona pellieHyst 0JHOMepHOIO ypaBHeHHs TeIUIONIPOBOJHOCTH.

21.1YYII. KoMOHMHMpOBaHHbIE METO/IbI PEIIIEHUsT OJHOMEPHOT'O YPABHEHUS TEII/IONIPOBOAHOCTH.

22 IYYTII. Oco6eHHOCTH pellleHus rnapabonuecKuX ypaBHeHUH. SIBHbINM MeToJ TiepeMeHHbIX HarpaBIeHUH
CaynbeBa. pelleHrs1 0HOMEPHOrO ypaBHEHHs TeIIONPOBOJHOCTH.

23.IYUIL. OcobeHHOCTH pellieHus apabonuuecKrX ypaBHeHWH. SIBHbIN MeTO/ IepeMeHHbIX HarpaB/ieHHH
bappakara-Kiapka. pellieHyst 0fJHOMepPHOI'O ypaBHeHUs TeIIONIPOBOJHOCTH.

24. TYYII. Oco6eHHOCTH pellleH!si MHOTOMEePHBIX Napabosinueckux ypaBHeHUH. [IpocToii SiBHBIN MeTo[.
25.1YUII. OcobeHHOCTH pellieH|s] MHOTOMEPHBIX rapabo/iMuecKux ypaBHeHHH. [TpoCTo HesIBHBIN MeTOf,
26.JYUII. OcobeHHOCTH pellieH|s] MHOTOMEPHBIX rapaboyinueckux ypaBHeHui. Metog Kpanka-HukosicoHa
pellleHrs1 JBYXMEPHOI0 YPaBHEHUsI TEIJIONPOBOAHOCTH.

27.AYUII. OcobeHHOCTH pellleHHs] MHOTOMepHBIX TTapabo/iuecKix ypaBHeHUH. Viziest MeTozia paciiierieHust.
HesBHBIN MeTO[, TepeMeHHBIX HallpaB/ieHNH.

28.JYUII. OcobeHHOCTH pelleHrss MHOTOMEPHBIX Mapabo/inuecKux ypaBHeHUH. Vizies MeTozia paciierieHusl.
Meton H.H. fIHeHKoO pellieHys1 ByXMEPHOT0 YpaBHEHUS TEILJIOPOBOAHOCTH.

29.1YUII. OcobGeHHOCTH pelleHus TMITUUeCKUX YpaBHeHu. MeTos PyHre ajis pelienus ypaBHenus JYUIT
Jlannaca.

30.JYUII. OcobeHHOCTH pellieHus H/UTUITHYeCKUX YpaBHeHHUH. [IpuHIuI ycTaHoBieHus. HessBHBIN MeTo,
repeMeHHbIX HarpaBieHui pemenus [ YUII Jlannaca.

31.AYYII. OcobeHHOCTH peLlIeHus JUTMNTHYeCKUX ypaBHeHu. [IpuHiun ycranoBneHus. Metog H.H. fIHeHko
pewenus IYUII Jlannaca.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHue pa3/iesioB U
AUJAKTHYECKHX eXMHMI]

BCET'O

AyauTopHbIe

3dHATHUA B

KOHTAKTHOMH

dopme

BCEI'O

Jlekipuu

IIpakTHueckue
3aHATHUA

CamocrosTe/IbHasA
pabora cTyaeHTOB

Dopmupyemast
KomIeTreHus, %

OIIK-1

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pa3pgen 1. BBegenue.

10

N

—_
o

Bonpocsl
I
TeKyl1Lero
KOHTPOJISA

Pazpen 2. Knaccudukanus JYUII.

12

10

Borpocst
inb|
TeKyl1ero
KOHTPOJIA

Pa3pen 3. OcHOBBI MeTo0/ja KOHEUHBIX
pa3HoCTei.

10

10

Bornpocsl
IJ1sL
TeKYIL|ero
KOHTPOJIA

Pa3fen 4. CBoiicTBa pa3HOCTHBIX CX€M.

17

11

15

Bormpocsl
JintH
TeKylLero
KOHTPOJISA

Paspen 5. 1YUII runep6o/m4yecKoro
THIIA.

16

10

15

Bormpocsl
L1t
TeKyl1lero
KOHTPO/4,
Bornpocsl/
3a/laHus
10 TeMaM
13

Paspen 6. IYUII napa6osmueckoro
THIIA.

16

10

15

Borpocsl
ISt
TeKylLlero
KOHTPOJIS,
Bormpocsl/
3a/jaHus
0 TeMaM
13

Pazgen 7. AYUII snmmnTuyecKoro Tvma.

16

10

15

Bornpocst
IJ1sL
TeKYIL|ero
KOHTPOJI,
Bomnpocsl/
3aJaHus
T10 TeMaM
I13

Pazpen 8. O030p UMC/IEHHBIX METO/I0B
MeXaHUKH CIVIOLITHOM CpeAbl.

11

10

Borpocst
inbi
TeKyl1llero
KOHTPOJIA

Bcero 3a 5 cemectp

108

68

51

17

40

100

Bcero no aucuumn/InHe

108

68

51

17

40

100
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