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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
MaTeMaTH4yeCKoro aHaju3a M MOJe/IMPOBaHuUsl, TeOPeTUUeCKOTO M KCIepUMeHTabHOTO WCC/Ieq0BaHUs [/t
pelleHNs] MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHOU eI TelTbHOCTH

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

3HAHUA:

CTY[eHTHI [IO/DKHBI 3HaTh:

Ha YPOBHe Ipe/|CTaB/IeHUM:

- (hu3nyeckre U MaTeMaTHUecKre MoJe/id, HeobXoauMble [jisi pa3paboTKM HOBBIX 0Opa3lioB PaKeTHOU
TeXHUKWY;

- YUCJ/IEHHbIe MEeTO/Ibl, UCTIO/Ib3yeMble /1Jis1 POBe/leHHsI pacueToB IO BhIlLIeyKa3aHHbIM MogesisiM. B Tom
yKcsle, YUCEHHbIE MeTO/Ibl MeXaHUKH CIIJIOLIHOM CpeJibl;

- COBpeMeHHble TIpOrpaMMHble cpefcTBa (B TOM 4YMC/e TpPOrpaMMHbIe TMakKeThl), /i NPOBeJeHHs
MaTeMaTH4yeCKHX PacueToB IO BblllIeyKa3aHHbIM (PHM3HUKO-MaTeMaTHueCKUM MO/eJIsiM.

Ha YPOBHe BOCIIPOU3Be/IeHHs

- MEeTOZbl U pacueTHbIe CXeMbl aHa/M3a U CUHTe3a, [IPUMeHsIeMble B paKeTOCTPOEHUY;

- OCHOBHbIE CTOCOOBI Pa3pabOTKU W TPUMEHEHHsS] UUCIEHHBIX METO/IOB [/l PeIIeHUs] OTMEUEHHBIX
3ajay;

- crocobbl MPOBeJieHUsT UMCJIeHHBIX SKCIIePUMEHTOB TPOLIeCCOB, TPOMCXOASIIUX TIPU 3KCIUTyaTaluu
n3gemuii PKT v HeoOxoayMble TIPH pa3paboTKe YKa3aHHBIX U3Ze .

Ha YpOBHE MOHUMaHUSI:

- MareMaTUuUeCKUH arrapar, COCTaB/ISIOLIMKA OCHOBY MOZE/IMPOBaHUs B PAKETOCTPOEHHUH ;

- MOPUHLUIBI U CPeACTBa UMCAEHHBIX METOJOB MeXaHWKHU CIUVIOIIHOM CpeZbl, NPHMeHsIeMbIX IIpU
pa3paboTke HOBBIX 00pA3L0B paKeTHOW TeXHUKH;

- OCHOBHBbIE CBOMCTBA UMC/IEHHBIX METO/I0B MEXaHHKH CTUIOLIHOW Cpefibl;

- 3HaueHWsl COBPEMEHHbIX HMH(OPMALIMOHHBIX TEeXHOJIOTHMH TpU pelleHrH 3aJauy MaTeMaTh4yecKoro
MO/|e/TMPOBaHUSI B PAKeTOCTPOEHUM.

YMeHUS:

CTYZIeHThbI [JOJDKHBI YMETh:

TeopeTWYeCcKWe 3HaHWS UCIOAb30BaTh [Jisi TpoeKTUpoBaHusi wusfgenuit PKT, pasauuHbIX 110
HarpaB/eHUsIM U IpUMeHeHUsM. I1py 5TOM OHH 0/DKHBI YMETh:

- TIPOBOJUTHL MaTeMaTUueCKoe MOfeIMpOBaHHe TpoleccoB, mpoucxoaaunmx B usgenusax PKT (OK-2,
OIIK-2);

- pa3pabaTbIBaTh ¥ MIPUMEHSITh UHC/IEHHBIE METO/BI /IS pellieHus: oTMeueHHbIX 3a1au (OK-2, OITK-2);

- CTPOUTb U UCIIO/b30BaTh OCHOBHBIE BHJBl MaTeMaTUYeCKUX MOJesel, HCHOoAb3yeMbIX B
PakeToCTPOEeHUY;

- 3HaTh COBPeMEeHHble MeTOAbI YNC/AeHHON peanu3aliiyd MaTeMaTUuecKuX Mogeseid, NCIOoMb3yeMbIX TPU
pa3paboTKe HOBBIX 00pa31[0B PAKETHOM TEXHUKH ;

- TIpaKTHMUecKUe 3HaHHUS COBPEMEHHBbIX MEeTO/IOB UMC/AeHHOW peanu3alldd MaTeMaThyecKuX Mojeseit
WICTIO/TB30BaTh [IJ1s1 pellieHnsT KOHKPETHBIX MHKeHEPHBIX 3a7iad, BOZHUKAOIIVX MPH pa3paboTke U IKCIUTyaTaluu
pa3muuHbIX 00pasioB PKT,;

HABbIKU:

CTYLEHTHI [JO/DKHBI UMETh HaBBbIKU:

- pa3paboTKU MaTeMaTHUeCcKUX Moje/ield, Heo0X0UMBIX it pa3paboTku uzgenuii PKT;

- pa3paboTKy ¥ TIpUMeHeHUsT YMCJIeHHBIX METO/[OB /ISl pellieHrs] OTMeUeHHBIX 3a/]ay;

- pellleHHs] UHXeHePHBIX 33/jau C MpUMeHeHUeM BBIYMCIUTeTbHON TeXHUKU M COBPEMEHHBIX TMaKeTOB
BBIYUC/IUTENBHBIX [TPOrPAMM.;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunia CITEITUAJIBHBIE TTTABBI MATEMATUWKM sB/sieTCs JUCIUTTMHON 00s13aTe/TbHOMN
yacTu 6/10Ka 1 mporpamMMbI TIOATOTOBKM 110 HarpasyieHuto 24.05.01 IIpoekmupogaHue, npou3goocmeo u
3KCnAyamayusi pakem u pakemHo-KOCMUUYECKUX KOMI/IEKCO8.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA.

Copepyxanue TACITUTITAHbI SIBJISIETCS OCHOBO# inti OCBOEHHMSsI TUCITUTUTAH:
ASPOT'NIPOTA30IMHAMMKA, ABUTATE/IN JIETATEJIBHBIX AIIIIAPATOB, JUHAMUKA
ITOJIETA JIETATEJ/IBHBIX AIITIAPATOB, MOJE/INPOBAHUE PAKETHBIX CUCTEM, CUHTE3
PAKETHBIX CHCTEM, TEOPUSA ABTOMATHUYECKOI'O YIIPAB/IEHUSI, CTPOUTEJ/IbHAS
MEXAHUKA JIA, TEOPYSI KOHCTPYUPOBAHMUSI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:
¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI

MareMaTU4yeCcKOro aHanar3a U MoZle/IMpOBaHKsl, TEOPeTUUECKOTO U SKCIIePUMeHTaIbHOTO UCC/le/|0BaHUS
[U1s1 pellieHNsI MH)KeHePHbBIX 3a/iau IpodeCcCOHaIBHOM JesaTe/lbHOCTH



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».
Vcropus sonpoca. ®u3snKo-MaTeMaTH4eCKHe MOJie/d B aBUa U PaKeTOCTPOEHUH,
ucnonb3ytoupe JYYIT 1 ux cucremsl. [IpiuMepbl 0J06HBIX MOZe/IeH, TPUMeHsIeMbIX B
CTPOUTE/IbHON MeXaHVKe JleTaTe/bHbIX armnaparos (JIA), AuHaMuKe roseTa ¥ GaIMCTHKe,
3 5 TeopUH aBTOMaTHUeCcKoro yrnpasieHus JIA, /s onycaHus IPOLieCcCoB TerioMaccorepeHoca, 9 4 4 0 5 10
pacueTa I/1a3MeHHBIX TeYeHHil, HCTO/b3YIOLIUXCs B AMHAMUKE Pa3pe)KeHHbIX Ta30B N (1)
W3/Ty4aloLIUX ra30B, MPU pacyeTe MHOTO(a3HbIX TIOTOKOB, /IEKTPOMArHUTHBIX SIBJICHHH U T.J.
CoBpeMeHHbIe KOMIBIOTEPHbIE TEXHOJIOTUU M BbIYMC/IUTE/IbHbIE METO/Ibl MeXaHUKH
CIUIOLIHO# Cpe/ibl, IPUMeHsieMble NPH pa3paboTke HOBBIX 00PA3L{0B aBUALIMOHHOM U PaKeTHO-
KOCMHMYeCKOH Tex-HUKU. MaTremMaTrueckoe Mojie/IMpoBaHKe U YNC/IeHHbI SKCIIePUMEeHT.

Paspen 2. Knaccudukanus JYUIL. [Tpumeps! AuddepeHIianbHbIX ypaBHEHH ! B YaCTHBIX
ripon3BofHbIX ([1YUIl) pa3snuuHBIX THIIOB U UX CUCTEM, TPUMEeHsIeMbIX TIPY MOJe/TMPOBAHUU B
3 5 aBuapakeroctpoennd. Knaccudukarums JYUII (pusndeckasi, MaTemMaTiueckasi, C TOMOIIBIO 9
XapakTepucTHK). KpaeBble ycioBust (Haua/ibHble U rpaHUUHble ycioBus). KoppekTHo
rocTaB/IeHHble 3aa4u. MeTtoy ycraHoBneHust. MogenbHble ypaBHeHus. Cuctemst ] YUIL.
Knaccudukanust cicrem guddepeHiansHbIx ypaBHenuit B UIT.

Pa3paen 3. OcHOBBI MeTOAa KOHEUHBIX pa3HocTeil. [luckperusauus. CeTKH U CeTOUHbIe
(yHKLMM. Pa3HOCTHasK anmnpoKCHMaLyst TIPOM3BOAHBIX TOUHOCTB MPOLIECCOB JUCKPETH3ALUN.
TToHsTHE 0 MeTo/le KOHeUHbIX pasHocTeil. KoHeuHo-pasHOCTHas anmpokcumManys Y YTl

3 5 MeTo/bl NOCTPOEHHSI KOHEYHO-Pa3HOCTHBIX CXeM. SIBHble 1 HesiBHbIe Pa3HOCTHbIE CXeMbI. 15 10 10 0 5 20
IMpunuyn paciyernvienyst. [IpuMeps! pa3sHOCTHBIX cxeM. MeCTo MeTo/ia KOHeYHBIX pa3HOCTel
Cpefil APYTHX [UIs pelleHUs 3a/jau, BO3HUKAIOLMX MPH pa3paboTke HOBBIX 06pasLioB
aBHapaKeTHON ¥ KOCMUYeCKOH TeXHUKH.

Paspen 4. CBoiicTBa pa3HocTHbBIX cxeM. CornacoBaHHocTh PC. YcroitunBocts PC.
Cxopumocts PC. UccnesoBanue ycroitunsoctu PC. Metoz HeliMaHa uccnesioBaHust
ycroiurBocti PC. CBsi3b MeX/[y anmnpoKCUMaljie, COrIacoOBaHHOCTBIO, yCTOMUNBOCTHIO U
3 5 cxopumocTeio PC. Teopema Jlakca o cxogumoctu. JuseprenTHas hopma 3amvcu JYUIT u ux 13 3 8 0
CHCTeM, KOHCEPBATMBHOCTb Pa3HOCTHBIX cXeM. OLieHKa MOrPelHOCTH BbIYUC/IEHHH.
JuddepenipansHoe npubamkeHye (MoAUGHULMPOBaHHOe ypaBHeHHe). KauecTBeHHbIe
CBOJCTBA Pa3HOCTHBIX CXeM (TTO3UTHBHOCTb, MOHOTOHHOCTb, AUCCHIIALIUS — YNC/IeHHAs!
BSI3KOCTB, Aucrepcus, auddysust PC, amnmrysHsle, Gpa3oBbie OIHOKHU 1 Jp.).

Pazpen 5. YUII runep6omueckoro Tuma. [Tpumeps: [JYYIT u cuctem [ YUIT
runep6oIMUecKoro THIA, PUMEHSTFOLMXCS /IsT MOZIe/TMPOBAaHHMSI Pa3HOOOPa3HbIX MPOLIeCCOB
npy pa3paboTKe HOBBIX 06Pa3L{OB aBHapaKeTHOM U KOCMHYeCKOi TeXHUKH. [TpuMeHeHne

3 5 MeTo/la KOHeYHbIX Pa3HOCTeH Ji/is ypaBHeHHH runepboaMueckoro Tumna (Ha npumepe 19 14 8 6 5 10
BOJTHOBBIX ypaBHeHMit). IBHbIe MeToAk! Ditiepa. MeTog npoTus noToka. Cxema Jlakca.
HesiBHbIii MeToz, Diinepa. Metozel Jlakca-Bengpodda (oHoLIIaroBbIi, AByxIuarosslit). Metog,
Mak-Kopmaka. []Byxtiuarosbiii Meto BriMa — YopmuHra. MeTozibl TpeThero nopsiika TOUHOCTH
(Tpex1iiaroBble MeTO/bI YopmuHra, PycaHosa). M ap.

Pa3spen 6. JYUII napa6osmueckoro Tina. [Tpumepst [IYUII u cuctem JYUIT
rapabo/1MuecKoro TUIA, MPUMEHSIIOLMXCS /1Sl MOJ,e/TMPOBaHUsI Pa3HO-06pa3HbIX MPOLIECCOB
ipy pa3paboTKe HOBBIX 06Pa3LiOB aBHapaKeTHOI U KOCMUYeCKOi TexHUKHU. [IpuMeHeHre
MeTo/a KOHeUHbBIX Pa3HOCTe# /1S ypaBHeHHit napabo/iueckoro Tumna (Ha npumepe
OZIHOMEPHOTO ypaBHeHHs! TeI/IONPOBOAHOCTH). [IpOCTOM SIBHBII METO/, TPOCTOI HesIBHbIM

3 5 MetoZ. VIx npenmy1iectsa 1 HefocTaTki. KombuHMpoBaHHbIe MeTozbl. MeTtos KpaHka- 17 12 6 6 5 10
Hukosncona. Metog Jrodopra-®Ppankesist. SIBHbIH MeToZ epeMeHHbIX HarpaB/ieHnH (MeTozbl
CaysnbeBa, bappakara-Knapka, JIapkuHa). MeTo/ibl pellieHus iByMepHbIX YPaBHeHUH
TEIUIONPOBOAHOCTH. MeTO/bI: IPOCTOH SIBHBIM, IPOCTOM HesiBHbIA. KOMOUHUPOBaHHbIH
metozi. Meton Kpanka — HukosicoHna. HesiBHBIN MeToZ, IepeMeHHBIX HanpaBIeHu. Meto,
po6HbIX 1maroB (MeToz paciyervienus, metog H.H. STHeHko). Metog knaccuku. U fip.

Paspen 7. JYYII snmunrudeckoro tuna. ITpumeps: JYUIT u cucrem YUIT
3JUTAIITHYECKOTO THTIA, TIPUMEHSIIOLLUXCST 711 MOZ\eTMPOBaHKs! Pa3HO-00pa3sHbIX MPOLIeCCOB
3 5 Ty pa3paboTKe HOBBIX 06p%3u05 aBuapaKeT:qoﬁ M KOCMUYecKoi TexHUKU. TTIpuMeHeHye . 14 9 4 5 5 10
MeTO/a KOHeUHBIX Pa3HOCTe}l /11 ypaBHeHHil S/UIMNTUYeCKOro TUMa (Ha NpUMepe ypaBHeHH it
Jlannaca u Iyaccona). MTepaiionHble Metozbl. [IsTuToueuHas cxema Pynre.
JleBATHTOYEUHAsl CXeMa BBICOKOTO Mopsifika. [IpuHLMI ycraHoenenus. U ap.

Paszpen 8. O030p UHC/IeHHBIX MeTO/0B MEXaHHKH CIUIOLIHOM cpejbl. BBesieHue B
HEKOTOpbIe CrieldabHble METO/ibl, TPUMeHsieMble /1S [POBe/IeHMUs] UMC/IeHHBIX
9KCMePUMEHTOB B aBUapPaKeTOCTPOeHHHU. MeToy XapakTepUCTUK. MeTo/ibl CKBO3HOIO cueTa
(cxema 'ogyHoBa). MeTtoz npsiMbIX. MeTo/ MHTerpaibHbIX COOTHOLIEHHUH [JOpPOHHULIbIHA.
Mertop, Tenennna. Metoy KpynHbix yacTull (BenoriepkoBckoro-/laBeizioBa). MeTtog, yacTull B
3 5 styeiikax. MeTog| KOHeUHbIX 3/1eMeHToB (06bemMoB). OcoberHocTH perenust [ YUIT ¢ MaibiM 12 7 7 0 5 10
rapamMeTpoB MPH CTapilieii NPOHU3BOAHON. MeTo/b! pellieHHsT “pe/aKkCaLlidOHHbIX” ypaBHEHHI
(“OK0JI0-paBHOBeCHast KWHETHKa” —“)kecTKie” ypaBHeHus1). O630p 3a/jau, BO3HUKAIOIHX MPU
pa3paboTKe HOBbIX 00pa3Lj0B aBUAPAKETHOMN 1 KOCMUUECKOH TEXHHUKH, B KOTOPBIX
MPUMEHSIFOTCS JJaHHbIe MeTo/ibl. KpaTkas XapakTepyCTHKa MPOrpaMMHBIX KOMILIEKCOB
ANSYS, FlowVision, KompasFlow, Star-CD, Solidworks.

Bcero 3a 5 cemecTp 108 68 51 17 40 100

Bcero no gucHUIIHHE 108 68 51 17 40 100

3.2. AyAUTOPHBIN NPAaKTUKYM

Ne Homep n Tema IpaKTHUYECKOr0 3aHATUA Oomnem,
n/n | HauMeHOBaHHe ayp.
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pa3pena
JUCHUIUTHHBI

yacoB

Pasgen 5. AYUII
TUIepO0INYe CKOTo
THIIA.

BrinosiHeHHe TipakTHUeckor paboThl Ha TeMy: MeTozibl peleHust
rurnepOboIMYeCKUX ypaBHEeHNH, IPIMEHSTIOIMXCSI B aBUaPAKETOCTPOEHUH
(Ha mpyMepe O0HOMEPHOT'O BOJTHOBOT'O ypaBHEHUs 11€PBOT0 MOPSAKa).
SIBHBIe pa3HOCHBIE CXeMBI [IEPBOTO M BTOPOTO NOpsiakoB. Vizyuenue PC
Oiinepa (1-oii u 2-oit). Cxema npotuB notoka. Cxema Jlakca. CxeMa
Jlakca-Benapodda. Cxema Mak-Kopmaka. Cxema buma-YopmuHra.
CxeMbl 3-T0 Hopsi/Ka TOUHOCTHU. ANIPOKCUMALIWSI, COIVIaCOBAHHOCTb,
YCTOWYUBOCTb, cx0fuMocTh PC. KpuTepry yCTOMUHMBOCTH.
J[lvccunaTvBHBIE U JUCTIEPCUOHHBIE OIIMOKK. KauecTBeHHbIe OT/INUHS
CXeM TIepBOTO 1 BTOPOT'O MOPSIIKOB TOUHOCTH AJIsl STUX YPaBHEHUH.

Pazpen 6. AYUII
rapabo/TuueCcKoro
THIIA.

BrInosiHeHHe TIpaKTHUeCKOU paboThl Ha TeMy: MeTo/ibl pellieHust
napabo/MueCKUX ypaBHEHUH, TPUMEHSIOIIUXCSA B aBUAPAKeTOCTPOEHUH
(Ha mprMepe OZJHOMEPHOT'O YPaBHEHUS TeIJI0NPOBOAHOCTH).
WccnenoBannie CBOWCTB SIBHBIX METOZOB /i/1s1 3TUX ypaBHeHUH. [IpocToii
SIBHBIY METOZIOB. SIBHbIe METO/IbI [lepeMeHHbIX HarpaBaeHu (MeTofb
CaynbeBa, bapaka-Ta-Knapka, JlapkuHa). MeTofibl peliieHus
rnapabo/TMueCcKuX ypaBHeHUH, TPUMEHSIOIIUXCS B aBUAPAKeTOCTPOEHHUH
(Ha iprMepe OZIHOMEPHOTO YPAaBHEHUS TeTIJIONPOBOAHOCTH).
NccnenoBanue CBONCTB HESIBHBIX METOZOB /1Sl STUX YPaBHEHUM.
Ipocroii HesBHBIM MeToA. MeToz, Kpanka-Hukoncona. CpaBHeHye
CBOMCTB SIBHBIX U HesIBHBIX MeToZ0B. KoOMOWHMPOBaHHbIE METO/IbI.
MeTo/ibI PelIeHus CUCTeM JIMHEHHBIX anrebpandecKUX YpaBHEHHH C
TpexiuaroHaabHOM MaTpuliel. MeTo/ibl TPOTOHKH.

Pazgen 7. AYUII
3JI/IATITUYE CKOT'O
THUIA.

BhInonHeHre MPakTUUECKOR paboThl Ha TeMy: MeTo/Ibl peleHHs
JITUNITUYECKUX YPaBHEHUH, TPUMEHSIOIINXCS B aBUaPaKeTOCTPOeHUN
(Ha mpumepe AByMepHOro ypaBHeHus Jlannaca). 1. «IIpsmori» meToq,
Pynre (cxema «Kpect», MeTof Jlubmana). ViTepaliioHHbIe METO/[bI
pelleHus CUCTeM JIMHEHHBIX anrebpan-uecKuX ypaBHeHUH. MeTo/ibI
ripoctoii urepatuu u ['aycca-3aiigens. TouHocTs MeToga. CXOAUMOCTh
MeTofia. MeTof, «BepX-Hel/HIDKHel peslakcalyn». 2. [IpuHIun
ycraHoB/eHus1. [IpocToii siBHbIN MeToa. Meton Slnenko H.H. HesiBHbIi

MeTO/] TiepeMeHHbIX HarlpaB/ieHuid. MeTof K/1acCUKH U JIp.

Bcero 3a 5 cemecTp
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3.3. CamocTosnTenbpHas padora crygenta (CPC)

Homep n
HauMeHOBaHHue
paspena
AUCLUITHHBI

Copep)xaHue yueOHOro 3afaHus

Oo0neMm,
4acoB

Pazgen 1.
Beegenue.

1. ITpepmeT Hayku «Uwc/ieHHbIE METOALI MEXaHWKH CIIOIIHON CPeabl».
WcTopus Borpoca. 2. ®u3nko-MaTeMaThyecKue MoJie/id B aBUa U
PaKeTOCTPOEHUH, UCII0/b3YIOLMe YpaBHEHUs U CUCTeMb] ypaBHEHUN B
YaCTHBIX TIPOU3-BOAHBIX. 3. [IpuMeps! MoJ00HBIX Mozesnel,
MPUMEHSIEMBIX B CTPOMTEIBHON MeXaHUKe JieTaTe/lbHbIX anmnaparoB (JIA),
JMHAMUKe TI0/1eTa U 0a/lIMCTHKe, TEOPUU aBTOMAaTUYeCKOTO YIpaB/IeH s
JIA, a1 onivcaHus MPOLIeCCOB TeryioMacconepeHoca, pacueTa
TJIa3MeHHBIX TeUeHUH, UCTIO/B3YIOMIMXCS B IMHAMUKE pa3peXkeHHbBIX
ra3oB Wi (M) U3/TyUaloluX ra3os, MPU pacyeTe MHOTO(a3HbIX TTIOTOKOB,
3/IeEKTPOMarHUTHBIX SIBJI€HUH U T.J.

1. CoBpeMeHHbIe KOMIIbIOTEPHbIE TEXHOJIOTUM U BHIUUCTUTE/IbHbIE
METO/Ibl MEXaHWKHU CTIOIIHON Cpe/ibl, PUMeHsieMbie TIpU pa3paboTke
HOBBIX 00pAa3Ii0B aBUAIIMOHHOM U PAKETHO-KOCMUYECKOH TEXHUKH. 2.
Maremarryeckoe MO/|e/TIPOBaHMe U YHNC/IeHHBIN SKCIIePUMEHT.

Pazgen 2.
Krnaccudukarys
OYUIL.

1. TIpumeps! auddepeHIMaTBLHBIX YPaBHEHHM B UaCTHBIX TIPOM3BOIHBIX
(AYUII) pa3nuuHbIX TUTIOB U UX CUCTEM, IPUMeHsIeMbIX TPy
MOZle/IMPOBaHKM B aBMapakeTocTpoenuu. 2. Knaccudukanus JYUIT
(pu3nyeckasi, MaTemMaTHuecKasi, C TOMOLIbIO XapakTepucTHK). 3. Kpaesbie
yC/10BUS (Havya/ibHble Y FPaHUYHbIE YC/IOBUS).

1. KoppekTHO nocras/ieHHble 3ajauu. 2. MeToq, ycTaHOB/IeHUs. 3.
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Pazgen 3. OcHOBBI
MeTOo/ja KOHEUHBIX
pasHOCTeM.

Mogenbablie ypaBHeHus. 4. Cucremsl JYUII. Knaccudukanus cucrem
mddepeHmanbHeIX ypaBHeHu B UIL.

1. Ouckpetu3sanusi. CeTKH U ceTouyHble (GyHKIMU. 2. Borpockl
TTIOCTPOEHUs CETOK.

1. MecTo MeTozia KOHEUHBIX pa3sHOCTel cpey ApYrUx [Jis pellieHust
3a/lau, BO3HHUKAIOIMX ITPY pa3paboTke HOBBIX 0Opa3LjoB aBHapaKkeT-HOM U
KOCMHMUECKOM TeXHUKHU. 2. IIprMepbl pa3HOCTHBIX CXeM.

1. Pa3HoCTHas anmpokcUMalius MPOor3BOJHBIX 2. TOUHOCTh MPOLIeCCOB
UCKPeTHU3al[iH.

1. TToHsATHE O MeTOo/ie KOHEUHBIX pa3HoCTel. 2. KoHeuHo-pa3HOCTHasI
armpokcumarms YUl

1. METOABI MOCTPOEHMA KOHEUHO-PA3HOCTHBIX CXEM. 2. SIBHBIE 1 HEsIBHbIE
Pa3HOCTHBIE CXEMBI. 3. HPI/IHL[I/IH pacuiervieHus.
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Pasnen 4.
CBoMCTBa
Pa3HOCTHBIX CXEM.

1. TTorpemHocts anmnpokcuMmaruu PC. CornacosanHocTs PC.
YcroitunBocts PC. Cxogumocts PC. 2. MccnenoBaHue yCTOMUMBOCTH
PC. Metog HeilimaHa vcciiefoBanus ycroiumuBocty PC.

1. ITpumep ucnonb3oBaHus MeToda HelimaHa i vccie[oBaHUS
YCTOWUYMBOCTU MPOCTOM IBHOU CXeMbI, IPUMeHEHHOM ZIJisl pellieHus
OJJHOMEPHOTO YPaBHeHUs1 TeryionpoBoAHocTH (IYUTIT napabonuueckoro
tuna). 2. [Ipumep ucrons3oBaHus MeTosa HeliMaHa /s McciieloBaHUs
YCTOMYMBOCTHU MeTO/ja IPOTUB MOTOKA, IPUMEHEHHOT0 /151 OZHOMEPHOI0
BOJTHOBOTO YpaBHeHUs repBoro nopsazaka (JYUIT runepbosuueckoro
tuna). 3. [Ipumep ucrnonb3oBaHus MeToa HelimaHa fijis nccieoBaHUS
YCTOWYMBOCTU MPOCTOM SIBHOU CXeMblI, IPUMeHEHHOM [1Jisl pellieHus
JIByXMEPHOI'0 YpaBHEHUSsI TeTIONPOBOJHOCTH (MHOTOMepHbIe [1YUIT).

1. CBsI3b MeXXJy arnmnpoKCcHUMaliel, COrliacOBaHHOCThI0, YCTOMUMBOCTBIO
u cxogumocTbro PC. Teopema Jlakca o cxoguMoCTH 2. [IvBepreHTHas
tdopma 3arvcu [ YUII u ux cucTeM, KOHCEPBAaTUBHOCTb Pa3HOCTHBIX
cxeM. 3. O1jeHKa MOrpelHOCTH BBIYUCIeHHH TIPH UCTTI0/b30BaHUM MeTo/a
KOHEeYHbIX pa3HocTel Jj1s peienus JJYUII.

1. AuddeperuyansHoe npubnmkerre (MoauGUIIMPOBaHHOE YDaBHEHHE).
ITpumep BbiBozA AuddepeHIanbHOe MPUOIKEeHe
(MomubuUIMpOBaHHOE ypaBHEHUeE) /711 MeTO/A TIPOTHB TIOTOKA,
MPUMEHEHHOTO [I7IsI OJHOMEPHOTO BOJTHOBOTO YPaBHEHUsI TIepPBOTO
nopsizka. 2. KauecTBeHHbIe CBOMCTBA Pa3HOCTHBIX CXeM (ITO3UTHUBHOCTD,
MOHOTOHHOCTb, AUCCHUIIALIMS — YMC/IeHHasl BA3KOCTb, AUCTIepCus, 1ud-
ty3us PC, amruiuTyHbie, a30Bble OLIMOKH U AIp.).
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Pasgen 5. AYUII
rurnepbo/IMuecKoro
THIIA.

1. TTpumeps! AYYIT u cuctem [JYUII runep6osrueckoro Tura,
TIPUMEHSTIOLLUXCS 71T MOZIeTMPOBAHUS pa3HOOOpa3HBIX MPOLIECCOB TIPH
pa3paboTke HOBBIX 00pA3I]0B aBUAPAKETHOW U KOCMUUECKOM TEXHUKU. 2.
[TpumeHeHMe MeTO/ja KOHEUHBIX PAa3HOCTe /sl ypaBHeHU
rurnepboMYecKoro Turma (Ha MpUMepe BOJTHOBBIX YPaBHEHHUH).

1. SIBHBIe MeTO/IbI Ditsiepa. 2. MeTof npoTuB 1oToka. Cxema Jlakca.

1. HesiBHbIM MeTog, Diinepa. 2. Metoppl Jlakca-Bengpodda
(ofHOLIArOBBIM, JBYXILIATOBBIN).

1. Metop, Mak-Kopmaka. 2. /IByxiaroBelid Metog, buma — YopmuHra. 3.
MeTogpl TpeThero nopsiika TOYHOCTH (TpexIaroBble MeTO/bl YOPMUHIa,
PycaHoga).

IMToaroTroBKa K MpakTUYeCKOMY 3aHSITHIO Ha TeMy: MeTozbl pelieHust
rurnepOoMMyecKix ypaBHeHUH (Ha IpUMepe OfHO-MepHOTO BOJTHOBOTO
ypaBHEeHUs T1epBOTo MopsAJKa).

19
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Pa3zpgen 6. JYUII
napabonuuecKoro
THIA.

1. TTpumepst IYYIT u cuctem [ YUII mapabomyeckoro Tuma,
TIPUMEHSTIOLIUXCS 71T MOZIeTMPOBAHUS pa3HOOOpa3HBIX MPOLIeCCOB TIPH
pa3paboTke HOBBIX 00OpA3I]0B aBUAaPAaKeTHOW M KOCMUUECKOM TEXHUKU. 2.
[TpumeHeHMe MeTOja KOHEUHBIX PAa3HOCTe s ypaBHeHU
napabosiueckoro Tvra (Ha mpuMepe OZIHOMEPHOTO YpaBHEHHS
TeTUIoNpPOBOAHOCTH). 3. [IpocTol SIBHBIN MeTo[], TPOCTOM HesIBHBII
Metof. VX npe-umyIecTsBa 1 He[OCTaTKH.

1. KombunupoBaHHble MeTo/ibl. MeToa Kpanka-Hukoscona. 2. MeToz
Hrodopra-Opankesns. 3. SIBHBINA MeTo/| TepeMeHHBIX HallpaBIeHuH
(metopp! CaynbeBa, bappakara-Knapka, JlapkyHa).
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1. MeTo/bI pellieHust ByMEPHBIX YPaBHEHUH TETUIONPOBOAHOCTH. 2.
MeTo/bl: TIPOCTOH SIBHBIH, TTPOCTOM HessBHbIM. KOMOMHHPOBaHHBIN METO/,.
Metop Kpanka — Hukoscona. 3. HessBHBIN MeToZ TTepeMeHHbBIX
HarpaBJieHul. 4. MeTo/, IpOOHBIX I1aroB (MeTo/, PacCIleryieHNs, MeTO]
H.H. fInenko). MeToj, Ki1accUku.

BhIrosiHeHHe TIpaKTHUeCKOM paboThI Ha TeMy: MeTo/ibl pellieHust
rnapabo/TMueCKUX ypaBHeHUH (Ha MpUMepe OJJHO-MEPHOT0 YPaBHEeHHUs
TeTUIONPOBOAHOCTH). VIcceoBaHre CBOUCTB (IBYX — MPeIJIOXKEHHBIX
npernofiaBaresiem) siBHbIx PC U3 cieytonux: IpoCTOU sIBHbIA MeTOZ;
sIBHbIe METOIbl TIepeMeHHbIX Harpab/ieHuit (MeToawl CaynbeBa, bapakara-
Krnapka, JlapkuHa).

BrimonHeHue MpakTUUecKoi paboThl Ha TeMy: MeTo/IbI peleHust
riapabonMuecknx ypaBHeHHUH (Ha IpUMepe OJHO-MEPHOTO YpaBHeHUs!
TeT/IONPOBOAHOCTH). VcceioBaHe CBOMCTB (ABYX — MPeJIOKeHHBIX
TriperiofiaBaresieM) HessBHbIX PC U3 CyieAyIOMINX: IPOCTON HesIBHBIN MeTO/;
KOMOWHUpOBaHHbIE MeTO/IbI; MeTo |, KpaH-Ka-HukoicoHa; MeTo,
Hrodopra-Dpankerns u Jp.
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Pazpen 7. AYUII
3JI/TATITUYE CKOTO
THIIA.

1. IIpumepsr AYUII u cuctem AYUII s5minTriyeCKOro TUMa,
TIPUMEHSTIOITUXCS J7IsI MOZIeJTMPOBAHUS pa3HOOOpa3HbBIX MPOLIECCOB MPH
pa3paboTKe HOBBIX 0OpA3Ii0B aBUAPAaKeTHOW U KOCMUUECKON TeXHUKU. 2.
[MpumeHeHNe MeTO[ja KOHEUHBIX Pa3HOCTel Jj1s1 ypaBHEHUM
ULTUNITUUECKOTO TUIA (Ha rpuMepe ypaBHeHui Jlarsiaca u [TyaccoHa).
NreparioHHbie MeTogpl. [IaTuToueynast cxema PyHre. [JeBsiTuToueuHast
CXxeMa BBICOKOTO MOpsiJKa.

1. IlpyHiyun ycraHosneHust. 2. [IpuMepbl KOHEUHOPa3HOCTHBIX CXEM /IS
pellleHUs JBYXMepHOro ypaBHeHus Jlarnaca, NCTO/Ib3yIOIINX TPUHLIUI
YCTaHOBJIEHUSL.

BeirosiHeHMe TipakKTUUeCKOUW paboThI Ha TeMy: MeTofibl pellieHust
JI/TUTNITUUECKUX YDPaBHeHUH, (Ha rpyMepe ABYMEpPHOTO YpaBHeHUs
Jlanmaca). 1. «ITpsimoii» MeTop, PyHre (cxeMa «KpecT», MeTof, JTubmaHa).
2. ViTepalluOHHbIE METO/IBI PEIIIEHUS] CUCTEM JIMHEHHBIX anrebpanyeCcKux
ypaBHeHMU. MeTozpl mpocToil nTepanuu U I'aycca-3akizens. TouHOCTb
MeToga. CXoAuMOCTb MeTo/ja. MeToj, «BepXHel/HKHel pefakcalum».

BbInosiHeHHe TIpaKTHUeCKOM paboThl Ha TeMy: MeTo/ibl peleHus
IIMNTUUECKUX YpaBHeHUH (Ha MpuMepe ABYMEPHOIO YpaBHEHUs
Jlamiaca), OCHOBaHHbIe Ha IPUMEHEHUH «TIPUHIIUIA YCTaHOBIEHUS»:
WccnenoBanue cBoCTB ofHOM 13 creayroumx PC: mpocToii SBHbII
MeTof; Metoy SIHeHko H.H.; HesiBHBII MeTO/I TlepeMeHHbIX HallpaB/IeHuUH;
MeTO/] KIIaCCUKH U AP.
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Pa3gen 8. O630p
YMC/IEHHBIX
MEeTOZI0B
MeXaHUKH
CII/IOIITHON CPe[IbI.

BBezieH1e B HEKOTOPBIE CIIeLMa/IbHbIE METOALI, IPUMeHsIeMbIe Z1Jis
TIPOBe/IeHNsT UMC/IeEHHBIX SKCTIeDUMEHTOB B aBUapakeTOCTPOeHuu: 1.
Merto[, xapakTeprcTHK. 2. MeTo bl CKBO3HOTO cueTa (cxema ['0yHOBA).
3. Metoz npsIMBIX.

BBesieHve B HEKOTOpBIEe CIleLjMaibHble METO/b], IPUMEHsIEMbIe [JIs1
[POBe/IeHUs] YUC/IEHHBIX SKCIIEpUMEHTOB B aBUapaKeTOCTPOeHUH: 1.
MeTop vHTerpaabHBIX COOTHOILIeHUH JlopogHuLibiHa. 2. Metof,
TenenuHa. 3. Metog kpynHbix yactul (benouepkoBckoro-/aBbiioBa). 4.
MeTop yacTull B siuelikax.

BBeneHre B HEKOTOphbIE CIieLjManbHbIe METO/bI, IPUMEHsIEMbIe JJIs
MPOBe/IeHNUs1 YUC/IEHHBIX SKCTIepUMEHTOB B aBUapaKeTOCTpoeHuu: 1.
MeTo/; KOHEUHBIX 3/1eMeHTOB (00beMOB). 2. OCOOEHHOCTH pellleHust
O YUII ¢ manbiM TapaMeTpOoB TPH CTapliiieil Mpou3BogHoU. MeTobl
pellieHus “peslakCallMOHHBIX” ypaBHEHHH (“0Ko/0paBHOBeCHas!
KUHeTHKa” — “)KeCcTKue” ypaBHeHUs).

1. O630p 3a/1a4, BO3HUKAIOIUX TIPH pa3paboTKe HOBLIX 00pa3lioB
aBUApaKeTHOH M KOCMUYECKOH TEXHUKU, B KOTOPIX TIPUMEHSIFOTCS
JlaHHbIe MeToAbl. 2. KpaTkas XxapakTepHCTHKa MPOrpaMMHbBIX KOMIT/IEKCOB
ANSYS, KompasFlow, FlowVision, Star-CD, Solidworks

Bcero 3a 5 cemecTp
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJIE/TA CEMECTPA
2(3[4) 5 [6] 7 10 11 [12] 13 | 14 [15]16 17
5 TexK |ZIP| B3| | [AP|BM3| |TexK|BM3| [IP| Bonp.[dud.3au, aud. 3au.

YcnoBHble 0003HaueHUSI:

P — nuarHocThueckasi paboTa;
TekK — BOIpPOCHI [/151 TEKYILIETO KOHTPOJIS;
BII3 — Bomnipockl/3aganus 1o Temam I13;
Bomp.Iud.3au — Bonpock! K AnddhepeHIIIPOBAaHHOMY 3aueTy;
mud. 3au. — auddepeHIPOBAHHBIN 3a4erT.

Tekymuidl KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx dpopmax:
JMarHoCThYeckas pabora;
BOMPOCHI [/151 TEKYIL[eT0 KOHTPOJIS;
BOIIPOCHI/3afaHus 1o Temam [13;
BOTIPOCHI K v depeHI[POBAaHHOMY 3aueTy.

IIpomexyTouHas arTecTaus IIPOBOAUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmasmok. . ANSYS g1 urxenepos. M.: MammHocTpoeHue-1,
2004, >n. pec.

2. A. 3. Konbiios. . I'ujporasoquHamudeckue pacuétsl B SolidWorks cpeactBamu moaysisi FlowSimulation.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2013, 351. pec.

3. B. Y. Kupees. . UnceHHble METObI B ITpuMepax U 3afauax. CaHkr-ITerepOypr: Jlans, 2022, s/1. pec.

4. B. H. EmenbsHOB. BBefieHue B Teopuio pa3HOCTHBIX cxeM. CI16.BT'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2006, 54 3K3.

5. B. H. EmenbsiHoB. . BBesienne B Teoputo pasHoCTHBIX cxeM. CI16.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2006, 54 5K3.

6. B. H. EmesnbsinoB, C. O. 3goposenuH, C. C. Kpaes. . ANSY S-nipaktukym. CI16. BT TY "BOEHMEX" um.
M. ®. YcruHoBa, 2005, 351. pec.

7. E. H. )Kugkog. . BeruvcivutensHast MateMaTuka. M.: Akagemusi, 2013, 15 3k3.

8. M. B. Mypamos, C. [I. [IanuH. . PemieHre 3afa4 MeXaHUKU CIJIOIIHOW Cpefibl B IPOrPaMMHOM
komriekce ANSYS. M.: U3g-sBo MI'TY um. H. 3. baymana, 2009, 5. pec.

9. M. M. Crenanog, C. K. CaBesneB. . UncneHHble MeTofpbl B pakeTocTpoenun. CI16.BI'TY "BOEHMEX"
uMm. 1. ®. YcruHoga, 2019, 39 3ks.

10. M. M. Crenanos, C. D. Bosocacros, B. 1. Cemen110B. . UncieHHbIe METOABI MEXaHHUKH CIJIOIITHOM
cpeapl. CIT6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2007, 74 3K3.
11. M. M. CrenaHnos, C. 3. Bonocactos, B. 1. CemeHLI0B. . Unc/IeHHbIe METOABI MEXaHUKHU CIIJIOLTHOM

cpenpl. CII6.BI'TY "BOEHMEX" um. [1. ®. Yctunora, 2007, 371. pec.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. be30nacHOCTb >KHU3HEeIesITe/IbHOCTH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1s1
OCBOEHHS JUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. https://repository.library.voenmeh.ru/jspui/; — dynzmamenTansHas 6ubmioreka BI'TY «BOEHMEX»
uM. [1.®. YcTuHOBa;

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

3. https://urait.ru/; — Omnbka 404. 3Ta cTpaHuUIla ceiiuac HepocTymHa — OOpa3oBaTe/ibHas riatdhopma
«HOpaiiT». [1711 By30B U CCy30B.;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - DiieKTpoHHO-0MO/MOTeYHasi CHCTeMa.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaneHast rekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro doHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMM.

VHdopmaLiMoHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalloHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHOe obecrieueHue:

He TpebyeTcsi.
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5.6. adopmaliioHHbIe TEXHOIOTHH:

B3anMoyielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. 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:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
CIIEITUAJIBHBIE ITTABBI MATEMATHKI

AnHoTanusa paboueii nporpaMMsl

Mucuynubaa CIIEITUAJIBHBIE ITTABBI MATEMATUKM sinisieTcsl AUCLUTUIMHON 00s13aTe/TbHOM
yactd 0/10ka 1 mporpamMmel TOATOTOBKM IO HampasjieHuio 24.05.01 IlpoekmupogaHue, npou3goocmeo Uu
aKcnayamayusi pakem U PAakemHO-KOCMUYecKUux Komniekcos. [ucuuruiiHa peanu3syeTrcss Ha (akynbreTe A
PakeTHO-KOCMMueckor  Texunku BI'TY  "BOEHMEX" wum. [.®. YcrudoBa kadezpoit Al
PAKETOCTPOEHMUE.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTU4YeCKoro aHajiv3a M MOJeIUpPOBaHUs, TeOPEeTUUYEeCKOr0 U SKCIepUMEHTalbHOr0 WCCAe0BaHUs [
pelleHNs] UH)XXeHEPHBIX 3a/1au TTpodheCCUOHATBLHOU JesITeTbHOCTH.

CopeprkaHre JUCLMIIIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C METO/[aMH PellleHus] MH)KeHepHBIX 3a/1ad,
BO3HMKAIOIIMX B X0Je Pa3pabOTKUM HOBBIX 00pa3l[0B pakKeTHOW TEXHWKH, KOTOpble TpPeOyIT pellieHue
MaTeMaTU4yeCKUX 3a7a4 C IpUMeHeHHeM BbIYMC/IUTeTbHON TeXHUKU.

[TporpamMmoii JUCIUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIVie BUABI KOHTPOJIA:

Tekymuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B JMCKPeTHbIE BpeMeHHbIe HHTepBasbl B
cnenyromumx dhopMax:
e UArHOCTUYECKas paboTa;
e BOIPOCHI /iJIs TEKYILero KOHTPOJIS;
e BOIpOCHKI/3ajaHud 1o temam [13;
e BOIIPOCHI K AN (epeHIIIPOBaHHOMY 3aueTy.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3aYerT.

OO01jast TPyI0EMKOCTb OCBOEHHUSI AWUCLUIUVIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUIIHHBI

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (51 4.), mpaktuueckue 3aHsatus (17 u.), camocTosTesnsHast pabora
cryzeHrta (40 4).
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TEXHOJ/IOI'U 1 ®OPMBI Ob

IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CIIEIITUAJIBHBIE ITTABBI MATEMATHKI

YUEHUSA

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.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTPOJIe yCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiu

00yJaromuxcs.

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

KOCMHYeCKOM TeXHUKH. 2. MaremaTHueCcKoe MOZJe/MpOBaHuEe U
UHC/IeHHBIN SKCIIepUMEHT.

Pekomenpyemast TpyaoeMKoOCTb
HaumeHnoBanue paboTbI Ay PYA ’
JiaTeparypa Jac.
Pa3pen 1. Beegenue.
1. TIpeqmeT HayKu «UnCIeHHBIE METO/[bI MEXAaHUKH CIT/IOIITHOU E. M. YKuIko
. H. J)Kugxos. .
cpenw». Uctopus Boripoca. 2. PU3nKo-MaTeMaTHuecKre MOZeI B A
BrruncivirensHas
aBMa U PaKeTOCTPOEHUU, UCTIONb3YIOIIe YpaBHeHUsI U CUCTEMBbI
yYPaBHEHUM B YAaCTHBIX MPOU3-BO/HBIX. 3. [IpUMepbI MOJJ0OHBIX MaremaruKa: M.
. T Axkagemus, 2013 (I'n. 7)
Mo/iesielt, IPUMEeHSIEMbIX B CTPOUTETHHON MeXaHUKe JieTaTeTbHbIX B. 1. Kibees
anmapatos (JIA), TuHaMUKe TojieTa U 0a/JTUCTUKE, TEOPUU - V1. RHPEEB. . 3
YucieHHbIe METO/TbI B
aBTOMaTHueCKOTro yripasieHusi JIA, /71 ONMcaHus MPOLeCccoB
9 rpyMepax ¥ 3ajavax:
TeIIoMaccorepeHoca, pacueTa 1yia3MeHHbBIX TedeHUH,
Cankr-TTetepOypr: JlaHb,
WCTIOMB3YIOIUXCS B IMHAMUKe pa3pekKeHHbIX ra30B WiH (1) 2022 (T'n. 8-9)
M3JTy4arollIyX ra3oB, PY pacueTe MHOTO(a3HbIX TIOTOKOB, )
o B. H. EmenbsiHOB.
3JIEKTPOMAarHUTHBIX SIBJIEHUN U T.1.
e Beznenue B Teoputo
- CoBpemMeHHbIe KOMIbIOTePHbIE TeXHO/IOTUH 1 BLIYUCTHTE bHbIE DA3HOCTHBIX CXEM:
MeTO/Ibl MeXaHUKH CILJIOITHOM Cpe/ibl, IpUMeHsieMble TTpU CII6.E[TY
pa3paboTKe HOBLIX 0OPA3II0B aBUAIIMOHHOW U PAKETHO- 2

"BOEHMEX" um. [1. ®.
YcruHoga, 2006 (I'n. 1-2)

pelLleH s 3a/jau, BO3HUKAOIIMX TP pa3paboTKe HOBBIX 00pasioB
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Wroro no pasgeny 1 5
Pazpen 2. Knaccudukarua Y YUIl.
B. U. Kupees. .
YucieHHbIe METOZBI B
1. Ilpumeps! AuddepeHL{aTBHBIX YPaBHEHNH B YaCTHBIX NpuMepax U 3afaqax:
nipou3BofHbIX ([ YUII) pa3nvuHbIX TUMOB U UX CUCTEM, Cankr-TlerepGypr: Jlaub,
TIpUMeHsIeMBIX TTPU MO/Ie/IMPOBAaHNUY B aBUapaKeTOCTPOEHUH. 2. 2022 (I'n. 5-7)
Knaccudukarus JYUIT (pusnueckasi, MaTeMaThueckasi, C B. H. EmenbsHoB. 2
TIOMOIL[bI0 XapaKTepUCTHK). 3. KpaeBble yci0BuUs (HauaabHbIE U BBejienie B Teopuo
rpaHUYHbIE YCIOBUS). Pa3sHOCTHBIX CXeM:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoga, 2006 (I'n. 1-3)
E. H. )Kugxkos. .
1. KoppekTHO nocTaB/ieHHble 3a/jauu. 2. MeTo/, yCTaHOB/IeHUs. 3. BorunciutembHas
Mopensablie ypaBHeHus. 4. Cucremsl JYUII. Knaccudukarnys MaTemaTtuka: M.: 3
cucreM auddepeHIMaIbHBIX YpaBHeHu B UTIIL. Axaziemus, 2013 (1. 6-
8)
Wroro no pasgeny 2 5
Pa3pen 3. OcHOBBI MeTO/Ja KOHEeUHbIX Pa3HOCTeM.
1. Ouckperu3saius. CeTku U ceToudble QyHKIMN. 2. Borpockt E. H. )Kugxkos. . 1
TOCTPOEHHSI CETOK. BrrurciirenbHas
1. MecTto MeTo/la KOHEUHBIX pa3HOCTEH Cpefiul IPyTUX JIs MaremaTuka: M.: 1

Axkapemus, 2013 (I'n. 7-




aBMapakeT-HOM ¥ KOCMHUECKOM TeXHUKU. 2. [IprMepbl pa3HOCTHBIX
CXeM.

1. Pa3HOCTHasi anmnpokcuMal[ys Mpou3BoAHbIX 2. TOUHOCTh
MpOLIeCCOB AUCKPETHU3aLUU.

1. TToHsATHE 0 METO/le KOHEUHBIX pa3HoCTel. 2. KoHeuHo-
pa3HoCTHas arnnpokcumanus 1 YUIT

1. MeTozbI TOCTPOEHKSI KOHEUHO-Pa3HOCTHBIX CXeM. 2. SIBHbIe U
HesiIBHbIe Pa3HOCTHbIe cxeMbl. 3. [IpUHIIUIT pacIIierieHusl.

8)

B. W. Kupees. .
YucreHHbIe METOIbI B
TpUMepax U 3ajavax:

Caukr-ITetepOypr: JlaHb,

2022 (I'n. 7-8)

B. H. EmenbsHOB. .
Bgeznienue B Teopurro
Pa3HOCTHBIX CXeM:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
Ycrunoga, 2006 (I'n. 1-3)

Wroro no pa3geny 3

Pa3pen 4. CBolicTBa pa3HOCTHBIX CXEM.

1. INorpewrHocTs anmnpokcumaliuu PC. CornacoBanHocTs PC.
YcronunBocThk PC. CxoaumocTts PC. 2. MccnenoBaHue
ycroiunBocty PC. Metop HeiimaHa ucciefjoBaHus yCTOHYNBOCTH
PC.

1. Ilpumep ucnonb3oBaHus Metoja HelimaHa Jj1s vccieioBaHUs
YCTOMUYUBOCTHU MPOCTOM SIBHOW CXeMbl, IPUMEHEHHOM /151 peLleHust
OJHOMEPHOI0 ypaBHeHHs1 TerionpoBogHocTH ([ YUIl
napabosmueckoro Tuma). 2. [Ipumep Ucob30BaHKs MeToza
Heiimana asist uccnejoBaHusi yCTORUMBOCTH MeTO/la TIPOTHB
MOTOKa, IPUMEHEHHOTO 151 OZJHOMEPHOI'O BO/THOBOI'O YDPaBHEHUS
niepBoro nopszika (I YYII runepbonrueckoro tuma). 3. [Tpumep
WCI0/1b30BaHusl MeToAa HeliMaHa /17151 ucciiejoBaHus
YCTOMUMBOCTHU MIPOCTOM SIBHOU CXeMbl, IPUMeHEHHOM /ISl pelleHust
JIBYyXMepHOTO YpaBHEHUsI TelJIONPOBOAHOCTU (MHOTOMepHbIe
OYUIT).

1. CBs13b MeXX/ly almnpoKCcUMallel, CoryiacOBaHHOCTEIO,
ycToiunBoCThIO U cxonuMocThio PC. Teopema Jlakca o
cxogumoctu 2. JuBeprenTtHasi ¢dopma 3anucu JYUII u ux cucrem,
KOHCEepBaTUBHOCTh Pa3HOCTHBIX cxeM. 3. OneHKa NOrpelHoCTH
BBIYMCJIEHUH PY UCIO/Ib30BaHUU MeTO/ja KOHeUHBIX Pa3HOCTeN
Jus1 perenus [IYUIL.

1. DuddepenipanbHoe npubmmkerre (MoauGUIMPOBAHHOE
ypaeHeHwue). [Tpumep BbIBoza AUbdepeHInaTbHOe TPUO/KEHHEe
(MoaudUIIUpOBaHHOE ypaBHEHHE) /I/Isl METO/ja TTPOTHB MOTOKa,
MIPMMEHEHHOTO Z1JIs1 OHOMEePHOTO BOJTHOBOTO YPaBHEHHUS TIepBOTO
riopsifika. 2. KadecTBeHHbIe CBOMCTBA PAa3HOCTHBIX CXEM
(MO3UTHBHOCTH, MOHOTOHHOCTD, IUCCUTIALIVS — YHUC/IeHHAst
BSI3KOCTb, Aucrepcust, aud-dysusa PC, amriuTyaHele, ha3oBbie
OIIMOKY U JIp.).

B. U. Kupees. .
YucieHHbIe METOZBI B
rpuMepax U 3aiavax:

Cankr-TTetepOypr: JlaHb,

2022 (I'n. 6-8)

E. H. )Kugxos. .

BrrurcivrenbHas
MaremMaTuka: M.:
Axkaznemust, 2013 (I'. 8)
B. H. EmenbsiHOB. .
Beeznienue B Teopuro
Pa3HOCTHBIX CXeM:
CII6.FI'TY
"BOEHMEX" um. [1. .
YcrunHoga, 2006 (I'n. 4)

Wroro no pa3geny 4

Paszpaen 5. IYYII rumep06o/iMuecKoro Tuma.

1. TTpumeps! AYUIT u cuctrem ] YUII rurnep6osiueckoro THria,
TIPUMEHSTIOIIMXCS /TSI MOZ|e/TMPOBAHUS Pa3HOOOPAa3HBIX MPOL[ECCOB
npy pa3paboTke HOBBIX 00pa3L[0B aBUAPAKeTHOM M KOCMUYeCKOU
TeXHUKU. 2. [IpMeHeHNe MeTo/la KOHEUHBIX pa3HOCTel s
ypaBHeHUH rurnepOonueckoro TUra (Ha rmpuMepe BOTHOBBIX
ypaBHEeHMUIA).

1. SIBHBIe MeTOBI Ditsiepa. 2. MeTof poTUB 1oToKa. Cxema
Jlakca.

1. HesiBHbIN MeTog, Ditnepa. 2. Metoasl Jlakca-Benapodda
(omHOLLIATOBBIM, IBYXILIATOBbIN).

1. Metop, Mak-Kopmaka. 2. JIByximaroBslii Metoz, buma —
YopmuHnra. 3. MeTozibl TpeTbero rnopsijKa TOUHOCTH (TpexIlaroBbie
MeToAbl YopMuHra, PycaHoBa).

[TogroroBka K NpakTUYeCKOMY 3aHATHUIO Ha TeMy: MeTozbl
peliieHusi TUepOOIMYeCcKUX ypaBHeHHH (Ha MpyMepe OffHO-
MEePHOT0 BOJTHOBOTO ypaBHEHUS MePBOT0 MOPsKa).
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E. H. )Kugxos. .
BrrurciitenbHas
MaremMaTuka: M.:

Axkapemus, 2013 (I'n.6)
B. U. Kupees. .
YucneHHbIe METOIBI B
rpuMepax U 3ajadax:
Cankr-ITetepOypr: JlaHb,
2022 (I'n. 7)

B. H. EMenbsiHOB. .
Bsenenue B Teoputo
Pa3HOCTHBIX CXEM:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoga, 2006 (I'71. 8)
M. M. Crenasnos, C. K.
CaBesbeB. . UncneHHbIe




MeTO/IbI B
PaKeTOCTPOeHUH:
CII6.FI'TY
"BOEHMEX" um. [1. .
YctuHoga, 2019 (4. 2)
M. M. Crenasos, C. 3.
Bonocacros, B. U.
CemeHLOB. . Unc/ieHHbIe
MeTO/bl MeXaHHKU
CIUIOLLIHOW Cpefbl:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctrHOBa, 2007 (I'n.1-2)

Wroro no pasgeny 5

Paszpen 6. IYYII napa6o/iMuecKoro Tuma.

1. TIpumepst AYUII u cuctem IYUII napaboiuueckoro Tvma,
TIPUMEHSTIOIIMXCS /171 MOZ|e/TMPOBAHMS Pa3HOOOpa3HBIX MPOLIECCOB
npy pa3paboTKe HOBBIX 00Pa3I[0B aBUAPAKETHOM 1 KOCMUYECKOM
TexHUKH. 2. [IppuMeHeHe MeTo/ja KOHEUHBIX Pa3HOCTeH 1St
ypaBHeHHi Tapabosiueckoro Tvra (Ha nmpuMepe 0fHOMEPHOTO
ypaBHEHHs TeIIONPOBOAHOCTH). 3. [TpoCTOoit SIBHBINM MeTO,
IIPOCTOM HesiBHBIM MeToz,. VIX npe-MMylilecTBa U HeZOCTaTKH.

1. KombuH1poBaHHbie MeTobl. MeToz Kpanka-HukomncoHa. 2.
Metop, Jiodopra-®pankess. 3. ABHbBIN MeTO/ TTlepeMeHHbIX
HarpasneHul (Metozel CaynbeBa, bappakara-Kinapka, Jlapkusa).

1. MeTozsI peltieHUsI ByMePHBIX YPaBHEHUM TeTIONPOBOJHOCTH.
2. MeTozpl: NPOCTOM SIBHBIN, IPOCTOM HESBHBIM.
KombunupoBanHbIii Metoz. Metog Kpanka — HukoscoHa. 3.
HesiBHBII MeTof, TepeMeHHbBIX HaripaBieHul. 4. Metog ApoOHBIX
1maroB (MeTto/ pacitervienus, metos H.H. fInenko). Meto
KJ/IAaCCHUKH.

BhIrmosiHeHMe MTPaKTHUeCKOW paboThI Ha TeMy: MeTo/ibl pellieHust
napabo/MuecKUX ypaBHeHWH (Ha pUMepe 0JJHO-MEPHOTO
ypaBHeHUs TeryIoNpoBOAHOCTH). ViccienoBaHue CBOKCTB (ABYX —
TIpeJ/I0’KeHHBIX TIpernofiaBaresieM) iBHbIX PC U3 crieyromux:
TIPOCTOI SIBHBIM MeTO/; sSIBHbIe MeTO/bI TIepeMeHHbIX HarlpaB/ieHU!
(metoabl CaynbeBa, bapakara-Kiapka, JlapkuHa).

BrirosiHeHMe MpakTHUeCcKoM paboThl Ha Temy: MeTopbl pelieHust
napabosMuecKux ypaBHeHWH (Ha MprMepe 0JHO-MepHOT0
ypaBHeHUsI TeT/IONPOBOAHOCTH). ViccnemoBaHue CBONCTB (AByX —
TIpe/I/IO’KEHHBIX IIperofiaBaresieM) HesiBHbIX PC 13 ciieiyronux:
MIPOCTOM HesIBHBIN MeTo/; KOMOMHUPOBaHHBIE METO/IbI; METOZ
Kpan-ka-Hukosncona; metog [Irodopra-DPpankers u Jp.

B. H. EmenbsiHOB. .
Beznenue B Teopuro
Pa3HOCTHBIX CXeM:
CII6.BI'TY
"BOEHMEX" um. . ®.
Yctunoga, 2006 (I'71. 8)
B. 1. Kupees. .
Uuic/ieHHbIe METO/THI B
rpuMepax U 3ajadax:
Cankr-TletepOypr: JlaHb,
2022 (I'n. 9)

E. H. )Kugkos. .
BrruncnurensHast
MaremMaTuka: M.:
Axkagemus, 2013 (I'n. 7)
M. M. Crenasnos, C. K.
CaBesbeB. . UncneHHbIe
MeTO/bl B
PaKeTOCTPOEHUH:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2019 (U.2)
M. M. Crenasos, C. 3.
Bonocacros, B. U.
CeMeHI1[0B. . UncneHHbIe
MeTO/Ibl MeXaHUKU
CIUIOLLIHOW Cpefbl:
CII6.FI'TY
"BOEHMEX" um. [I. .
Ycrunoga, 2007 (I'n. 1-3)

Uroro no pa3peny 6

Pazpen 7. YUII 3/1/IMOTUYECKOr0 TUIIA.

1. ITpumepst AYUII u cuctem AYUII 3n14nTruecKoro Tura,
MIPUMEHSTIOIIUXCS [T MO/IeTMPOBAHUS Pa3HOO0pa3HbIX MPOLECCOB
npy pa3paboTke HOBBIX 00Pa3I[0B aBUAPAKETHOM 1 KOCMUYECKOM
TeXHUKHU. 2. [IpuMeHeHre MeTo/ja KOHeUHBIX Pa3HOCTeN [/t
ypaBHeHUM JITUNITUUECKOTO TUIIA (Ha MpuMepe ypaBHeHU!
Jlartaca u ITyaccoHa). TepativioHHble MeTOAbL. [IaTUTOUeuHas
cxema PyHre. [leBsiTuTOUeUHasi Cxema BBICOKOTO TIOPsIZKa.

1. IlpuHuun ycraHoBneHuys. 2. [Ipumepbl KOHeUHOPa3HOCTHBIX
CXeM /IJIs1 pellieHus] IByXMepHOro ypaBHeHus Jlamiaca,
VICTIO/Ib3YIOLIMX MPUHLIUI YCTaHOB/IEHHSI.

BrInonHeHue MpakTUUeCKoH paboThl Ha TeMy: MeTO/bI peleHust
WITUITUYE CKUX YpaBHeHUH, (Ha TIpyMepe ABYMEPHOTO YpaBHEHUs
Jlarumaca). 1. «IIpsimoii» MeToz PyHre (cxeMa «KpecT», MeTO[
JIubmana). 2. VITepaliiOHHbIE METO/bI PeLleH s CHCTEM JIMHEHHBIX
anrebpanueckux ypaBHeHUH. MeTo/ibl IPOCTOM UTeparvy |
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E. H. )Kugkos. .
BrorurcnuTenbHas
maremMaTtuka: M.:
Axkagemus, 2013 (I'n. 7)
B. H. EMenbsiHOB. .
BeeneHue B Teopuio
Pa3HOCTHBIX CXeM:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
YcrtuHoga, 2006 (I'1. 4-8)
B. U. Kupees. .
UncneHHbIe METOAIBI B
TpuMepax M 3a/lavax:
Cankr-TTetepOypr: JaHb,
2022 (I'n. 6-8)




laycca-3aiigens. TouHocTs MeToga. CxoauMocCTh MeToga. Metoz
«BEPXHEU/HIWKHel peslakcariin».

BrInonHeHue MpakTUUeCKOH paboThl Ha TeMy: MeTOAbI pelleHust
3JTANITUUE CKUX YpaBHeHUM (Ha rpuMepe ABYMEPHOTO YpaBHeHUs
Jlarsiaca), 0OCHOBaHHBIE Ha MPUMEHEHUN «ITPUHLIUTIA
yCTaHOBJIeHUs»: VlcciefoBaHMe CBOMCTB OJHOW U3 C/IeYIOLIUX
PC: npocroii siBHbIN MeToA; MeTog, SIHeHko H.H.; HesiBHBINM MeTof,
riepeMeHHbIX HarlpaB/IeHWN; MeTOA, KIaCCUKU U AP.

M. M. Crenasnos, C. K.
CaseJibeB. . Unc/ieHHbIe

METO/IbI B
pPakeTOCTPOEHUU:
CII6.BI'TY
"BOEHMEX" um. [I. .
YctrHOBa, 2019 (U.2)
M. M. CrenaHog, C. 3.
Bosnocacros, B. U.
CeMeHI1[0B. . UncneHHbIe
MeTO/IbI MEXaHUKH
CII/IOITHON Cpe/IbI:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHosa, 2007 (. 1-3)

Wroro no paspeny 7

Pazgen 8. O030p YMC/IEHHBIX METO0B MEXaHUKH CILIOIIHON CpPefbl.

BBesieHre B HEKOTOpBIe CIieLjuajbHble METOABL, [IPUMeHsIeMble [J1s
NIpOBe/ieHUs YUC/IeHHbIX SKCIIEPUMEHTOB B aBUapakeTOCTPOeHUN:
1. MeToz XxapakTepuCTHK. 2. MeTo/bl CKBO3HOTO cueTa (CcxemMa
TopyHoRa). 3. MeTog, MPSIMBIX.

BBegeHre B HEKOTOpPBIE CrieLjuabHble METOAbL, IPUMeHsIeMbIe [
MPOBeIeHUs] YMCIEHHBIX SKCIIEPUMEHTOB B aBUapPaKeTOCTPOEHUH:
1. MeTo/; uHTerpaJjibHbIX COOTHOILIeHUH JJopoaHulibiHa. 2. MeTof,
Tenenuna. 3. Metof, KpyrHbIX yactui] (benoiepKoBCcKoro-
JaBbisioBa). 4. MeToj, 4yacTUI] B sSTueiikax.

BBeneHue B HeKOTOpbIe crielidanbHble MeTO/Ibl, TPUMeHsieMble IS
TIPOBe/IeHUs UUC/IeHHBIX SKCIIePUMEHTOB B aBUapaKeTOCTPOEHUN:
1. MeTo KOHEeUHbIX 3/1eMeHTOB (00beMOB). 2. OCcoOeHHOCTH
pewenus IYUII ¢ MasibiM apaMeTpOB NPU CTapllei
MPOM3BOJHON. MeTozibl pellleHHs “peslakCalliOHHbIX” YpaBHEHUH
(“okonopaBHOBeCHas KUHETHKA” — “)KeCTKUe” ypaBHEHUs).

1. O630p 3a/1a4, BO3HMKAIOLUX IIpY pa3paboTKe HOBLIX 00pPa3LIoB
ABMAPAKeTHOW U KOCMUYECKOW TEXHUKH, B KOTOPBIX TIPUMEHSIOTCS
JaHHbIe MeToIbl. 2. KpaTkast XapakTepHUCTUKA MPOrpaMMHbBIX
komriekcoB ANSYS, KompasFlow, FlowVision, Star-CD,
Solidworks

B. H. EmenssHos, C. O.
3poposenus, C. C.
Kpaes. . ANSYS-

npaktukym: CIT6.BT'TY

"BOEHMEX" um. [1. ®.

Ycrunoga, 2005 (I'71. 2)

M. B. Mypawos, C. [.

[Tanwun. . Perienuve 3amau

MEeXaHUKU CIIOLIHOMN

CpeJbl B IPOrPaMMHOM

komriekce ANSYS: M.:

Nza-8o MI'TY um. H. 3.

baymana, 2009 (I'n. 1)
A. B. Yurapes, A. C.
Kpaguyk, A. @. Cmaok.
. ANSYS pnsa
HUH)XeHepoB: M.:
MaivHocTpoeHue-1,
2004 (I'n. 1-2)

A. 3. Kormbios. .
I'uaporasoguHaMuueckue
pacuétel B SolidWorks
cpe/iCTBaMU MOZY/Ist
FlowSimulation:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2013 (I'n. 2)

Wroro no pasgeny 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CIIELIIMAJIBHBIE ITIABbI MATEMATUKHA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

e BONPOCHI K ArdepeHIIIPOBaHHOMY 3aueTy;
*  BOIPOCHI /IJIs1 TEKYIIIETO KOHTPOJIS;

e  BOIpOCHI/3a/jaHus 1o TeMam [13;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

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

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
e TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Bonpocs! k guddepeHnpoBaHHOMY 3aUueTy

1. [Ipumeps! AuddepeHIMaNbHBIX YPABHEHUH B UaCTHBIX MPOU3BOAHBIX ([ YUIT) pa3nuuHbIX TUIIOB U
WX CHCTeM, IpUMeHsIeMbIX IIPY MOZle/IMPOBaHMH B aBUapakeTOCTPOEHHUH.
. OYUIL. «®usnueckasi» KaacCUDUKAIHSL.
. AYUIL. «Marematuueckasi» knaccudukarms [JYUII 2-ro nopsgka GyHKLMI 2-X TlepeMeHHBIX.
. AYUIL. Ilousatue xapakTepucTuk Ha ripuMmepe A YUII 1-ro nopsiika yHKIMM 2-X TepeMeHHbBIX.
. AYUII. Knaccudukaiius ¢ momoiisio xapakrepuctuk JJYUII 2-ro ropsigka GyHKIHH 2-X TepeMeHHbIX.
. AYUII Wpes MmeToja KOHEUHBIX Pa3HOCTeN
. Y UII. Pa3HOCTHOe BbIpayKeHUe [I/Is1 YaCTHBIX IIPOU3BOJHBIX.
. AYUII. KpaeBnie ycioBusi. KoppekTHasi mocTaHOBKa KpaeBOM 3a/jau.
. Y UII. SIBHbIe U HesiBHBIE Pa3HOCTHBIE CXEeMBI.
10. AYUII. CornacoBaHHOCTb, yCTOHUUBOCTb, CXOAUMOCTb Pa3HOCTHBIX CXEM.
11. AYUYII. Teopema Jlakca.
12. AYUII. Meton HelimaHa f/151 aHa/M3a yCTOMYUBOCTU.
13. IYUII. MeTop, «1o moToky» (1-b1it MeTos, Dvinepa) A JYUTI runep6oiuyecKoro THMa: OHOMEPHOTO
BOJIHOBOT'O ypaBHEHUs 1-ro mopsifka.
14. OYUII. Metop, «ipoTHB notoka» Anas I YUII runepbonnyeckoro Tvmna: OfHOMEPHOTO BOJIHOBOTO
ypaBHeHUs 1-ro mopsifika.
15. AYYII. MoguduiipoBaHHOe YpaBHEHHE MeTo/la «ITPOTHUB MOTOKa» [I/Isi OAHOMEPHOTO BOJTHOBOTO
ypaBHeHHd 1-ro nopsjka.
16. IYUIIL. [IrccumnatiBHBIE U JUCIIEPCHOHHbIE OIIHMOKH.
17. AYUIIl. AMIMTyIHbIE U (a30Bble OMIHOKH.
18. IYUII. 2-oti metop, Ditsiepa u Metog, Jlakca ayis petenus [ YUIT ruriepbomueckoro Turia: OffHOMEPHOTO
BOJIHOBOT'O ypaBHeHUsl 1-ro mopsifika.
19. IYUYII. CxeMbl 2-T0 TOpsiZika TOUHOCTH 11t JTYUIT rurepbo/iMuecKoro TUIa: OJHOMEPHOT'O BOTHOBOTO
ypaBHeHUd 1-ro nopsizka
20. IYUII. OcobeHHOCTH peliieHHs TTapabouecKrx ypaBHeHHH. [IpoCTOil SIBHBIM, TPOCTOMN HESIBHBIN
MeTozbl, MeToZ, KpaHka-HuKosicoHa pelleHHs1 OfHOMEPHOTO YpaBHEHUS TeMJI0NPOBOAHOCTH.
21. IYUTII. KomOuHMpOBaHHBIE METOABI PEIIEHUS] OTHOMEPHOTO YPaBHEHMS TETJIONPOBOIHOCTH.
22. AYYII. OcobeHHoCTH pelieHus Tapabomueckux ypaBHeHUH. SIBHBIN MeTO/ ITepeMeHHBIX HarpaBJieHri
CaysbeBa. pellleHNst OfHOMEPHOIO YpaBHeHHUsI TerJIONPOBOJHOCTH.
23. AYYII. OcobeHHOCTH pellieHus Tlapabomueckrx ypaBHeHUH. SBHBIN MeTO | TepeMeHHBIX HarpaB/ieHri
bappakara-Knapka. pelieHust OJHOMePHOTO ypaBHEHUS TeTIONPOBOJHOCTH.
24. IYUII. OcobeHHOCTH pelleHHss MHOTOMEPHBIX MapaboryecKux ypaBHeHUH. [IpoCToii SIBHBINA METO/,.
25. AYUYII. OcobeHHOCTH pelleHUsi MHOTOMepPHBIX Tlapabomuecknx ypaBHeHuH. [IpocTo HeslBHBIN MeTO,
26. AYUYII. OcobeHHOCTH pellieHUst MHOTOMepHBIX Tlapabonmueckux ypaBHeHui. Meton Kpanka-Hukosncona
pellleHHs] JBYXMePHOI'0 YpaBHEHUs! TeIUIOIPOBOAHOCTH.
27. OYYIIL. OcoGeHHOCTH pellieHHss MHOTOMEPHbIX 1apabo/IMuecKUX ypaBHeHUH. ies MeToja paciierieHus.
HesiBHBII MeTOZ TepeMeHHbIX HarlpaB/IeHUN.
28. IYUII. OcobeHHOCTH pellleHHss MHOTOMEPHBIX MapaboiyecKux ypaBHeHUH. Vjest MeTozia paciierieHusl.
Metog H.H. flHeHKko pellieHNs JBYXMePHOI0 ypaBHEHUs TeIIONPOBOAHOCTH.
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29. IYYII. OcobeHHOCTH PelleHHs Y/UTUTIITHYeCKUX YpaBHeHUH. MeTo/ PyHre /7151 pellieHrs1 ypaBHeHUsT
OYUII Jlannaca.

30. IYUIL. OcobeHHOCTH pellieHus S/UTUNTHUeCKUX YpaBHeHUH. [IpuHun ycranosneHus. HesiBHbIN MeTog,
repeMeHHbIX HarpaBieHui pemenus [ YUII Jlannaca.

31. IYUIIL. OcobeHHOCTH pelleHUs 3/UTUIITUUECKUX ypaBHeHuH. [TpuHiun ycraHoenenus. Merog H.H.
Aunenko perwenus [ YUII Jlaraca.

Bonpocs! A1A TeKylero KOHTpoJis
1. Knaccudukarms JYUII.
. YpaBHeHue runepbo1M4ecKoro TUra.
. YpaBHeHHe rapabosimueckoro THra
. YpaBHeHHe IJIMITAYEeCKOro THMa.
. KpaeBrle ycnoBusi. HauanbHble ¥ TpaHUYHbIE YCIOBUS.
. KoppekTHo nocraBieHHbIe 3a/1audl A/1s1 ypaBHEHWH rUIepOoIryecKoro TUra.
. KoppekTtHo miocTaB/ieHHbIe 3a/1aud Jisi ypaBHEHWH 1apabosiiuecKoro THIIa.
. KoppekTHO nocrap/ieHHble 3a/jaull J/1s1 ypaBHEHUH /I/IMNITUYECKOr0 THIIA.
. SIBHBIE U HesIBHBIE Pa3HOCTHBIE CXeMBI
10. MogudunmpoBaHHoe ypaBHeHHe (v depeHIaTbHOe IPUOIFKEHHe).
11. CBolicTBa KOHEYHOPa3HOCTHBIX CXEM:
* 111a0JI0H;
* SBHOCTb W/W/H HESIBHOCTE;
* anmnpoKCUMaLus;
* COIVIaCOBaHHOCTE;
* YCTOWYUBOCTb;
* KpUTEpUM YCTONUMBOCTH;
* CXOJUMOCTE;
* yliC/IeHHast B3KOCTb;
* XapakTep I0/Iy4aeMbIX OLINO0K;
* ucrepcust, auccunanys, auddysus;
* aHa/IM3 MOAU(ULIMPOBAHHOTO YPaBHEHNS];
* CpaBHeHUe C JPYTUMH CXeMaMH.
12. MeTozp! pellieHrsi CUCTeM JIMHeHHBIX anreOpanuecknx ypaBHenuit (CJIAY). I[IpsMbie 1 uTepaLiiOHHbBIE
MeTozAb! petieHust CJTAY. Metogel Kpamepa, 'aycca, Tomaca, TpexToueuHO# MPOTOHKY, TPOCTON UTepaLiyy,
Taycca-3aiijesis, MeTo/, ITOC/Ie0BaTeIbHOM BepXHel pelakcaljuy, 6/I0UHbIe METO/bI.

oo Rk WN

Bomnpocsi/3aganus no temam I13
ITpakTrueckast paboTa, BhITIOTHsIEMas B Xofie TIpakTuueckoro 3aHsaTust Ne 1-3 (pa3zgen Ne 5)
«MeTo/ibI peltieHust TUIep0oMUeCKUX YpaBHEHUH (Ha MPUMepe 0[HOMEPHOTO BOJTHOBOTO YPaBHEHUS TIEPBOTO
TIOpsIIKa)»
B oTueTe HEOOXOAUMO TPe/ICTaBUTh:
1. ITocTaHOBKY 3azauul.
2. Maremarrueckyro Moze/b.
3. KpaTtkyto xapakTepuCTUKY UCCIeyeMbIX MeTOZ0B
4. AHaJu3 10JyUYeHHBIX Pe3y/IbTaTOB U COOTBETCTBYIOIME BLIBOALI.
5. Pacrieuatky rosiyueHHbIX pe3yJibTaToB.
6. I'padmky HAYATBEHOTO TTOJIOXKEHHST CKauKa, TIPOMeKyTOUHBIX ¥ KOHEUHOTO ero TIOIOKeHUH /1St
paccMaTpuBaeMbIX METOOB IIPU pa3/IMUHbIX 3HaUeHUsIX yucen KypaHra.
KoHTpoJIbHBIE BOMIPOCHI.
1. YpaBHeHue rumnepOoIMUuecKoro TUIa, Haua/lbHbIe ¥ TPAHUYHBIE YC/IOBUS.
2. KoppeKTHO MoCTaB/IeHHbIe 3aZlaui ZJis YPaBHEeHUH rUnepOoIMuecKoro TUIa.
3. CxeMbl, IpUMeEHsIEMbIe B 1abopaTopHOl paboTe, UX CBOWCTEA :
* 11a6710H;
* IBHOCTb U/WUJIN HESIBHOCTb;
* aAMIMpOKCUMAaLIS;
* COIVIACOBAHHOCTb;
* YCTOWUYMBOCTb;
* KpUTEPUM YCTONUHMBOCTH;
* CXOUMOCTb;
* UKCJIeHHasl BA3KOCTb;
* XapakKTep MoyyaeMbIX OLITHOOK;
* aucriepcust, auccunanys, auddysus;
* aHa/IM3 MOM(HULIMPOBAHHOTO YPaBHEHMS;
* CpaBHEeHUe C JpyTUMU CXeMaMU.
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13 curTaeTcst MPUHATHIM TIPY BBITTOJTHEHUH CJIeIVIOIIUX KPUTEPHER: - TIPaBUIBHOCTH Pe3y/IbTaToB pacuera; -
MPAaBWIHLHOCTH BBITTOJTHEHUS TpadrueCKOi YaCTH 3a/laHus; - IPaBU/ILHOCTL O(OpPMJIeHUsT 0TUeTa (CTPYKTypHast
YTOPSIIOYEHHOCTh, HAa/IMUKME BCEX HEOOXOUMBIX Pa3/le/ioB); - AOMYCKAIOTCS He3HAUUTE/TbHbIE UCTIPAB/IEHUS B
oruete. [13 He MOXKeT ObITh TIPDUHSATO U MOAJIEXKUT AOPabOTKe B CTyyae: - OMUOO0K B pacueTax v Npu
odopmMeHny rpagrUeCKOro MaTepHaa; - HeOpe>KHOro U 6e3rpaMoTHOro 0(hOPMIIEHHS OTUETa.

[TpakTrueckast paboTa, BBITIOHsSIEMas B Xo7ie TipakTudeckoro 3aHsaTust Ne 4-5 (pa3zgen Ne 6)
«MeTozp! pelieHus napaboMyecKUX ypaBHeHUH (Ha pUMepe OZIHOMEPHOTO ypaBHEHUsT
TeTUIONPOBOAHOCTH)»

B oTueTe HeOOXOAUMO TIPe/ICTaBUTh:

1. [TocTaHOBKa 3a/iauu.

2. Maremarnueckasi MOZieJb.

3. Kparkas XxapakTepHCTHKa UCC/IelyeMbIX METO/[0B

4. AHau3 1oJly4eHHbIX Pe3y/bTaTOB U COOTBETCTBYIOLME BbIBOABL.

5. PacrieuaTtka no/syuyeHHbIX pe3yJbTaroB.

6. ['paduku pacrnpesiesieHysl TeMITepaTyphbl B CTeP)KHE B pa3/UyHbIe IPOMEXXYTKU BpeMeHH AJIs1 BCeX
paccMaTpuBaeMbIX METOOB MPU pa3/IMuHbIX 3HaueHusx urcesn 'R' wiu 'C'.

KoHTpoJIBbHBIE BOIIPOCHI.

1. YpaBHeHHe napaboMueckoro THIia, HauajibHble ¥ TPAHUYHbIE YC/IOBUSL.
2. KoppeKTHO MoCTaB/eHHbIe 3a/ja4uu /iJ1s1 ypaBHeHu rnapaboimuecKoro Tyra.
3. CxeMbl, IpUMeHsieMble B 1labopaTopHOii paboTe, UX CBOWCTBA :

* 111a0JI0H;

* IBHOCTb W/W/IY HESIBHOCTh;

* anMpoKCUMaLs;

* COT/IaCOBAaHHOCTb;

* YCTOMUYUBOCTB;

* KDUTEPWH YCTOWYUBOCTH;

* CXOZIMOCTb;

* ylC/IeHHas1 BSI3KOCTb;

* XapakTep T0JIy4aeMbIX OLINO0K;

* aucriepcyst, Auccunanysi, Juddysus;

* aHa/TM3 MOAU(ULIMPOBAHHOTO YPaBHEHUS];

* CpaBHeHHe C IPYyTUMH CXeMaMH.

13 curTaeTcst MPUHATHIM TP BBITIOJTHEHUH CJIeIVIOIIMX KPUTEPHEB: - TIPaBUIBHOCTh pe3y/bTaToB pacyera; -
MPaBWJIBLHOCTH BBITIOTHEHUs TpadrueCcKoi YacTH 3a/jaHusl; - IPaBUIbLHOCTb 0pOpPMIIeHUsT 0TYeTa (CTPYKTypHast
YMOPSIZIOUEHHOCTh, HAaIMUKe BCeX HEeOOXOAUMBIX Pa3/iesioB); - OMYCKAIOTCsA He3HAUNTe IbHbIE UCTIPAB/IEHUS B
oruete. [13 He MO)KeT ObITb IPHUHSATO U MOAJIEXKUT AOPabOTKe B Cydae: - OIKOOK B pacueTax v Npu
oopmnerny rpaduueckoro Marepuara; - HeOpe)KHOTo U 6e3rpaMoTHOTO OOPMIIEHHS OTYEeTa.

[MpakTrueckas paboTa, BBITIO/HSAEMAs B X0/ie TIpaKTHueckoro 3aHaTus Ne 5-6 (paszgen Ne 6)
«MeTozp! perieHus napaboMyecKUX ypaBHeHUH (Ha MpUMepe OZIHOMEPHOTO ypaBHEHHs
TeTJIONIPOBOAHOCTH )»

B oTueTe HeoOX0AUMO MpeCTaBUTD:

1. [TocTaHoBKa 3a7jauu.

2. Maremaruueckasi MOZie/lb.

3. Kparkas xapakTepyCTHKa UCC/IelyeMbIX METOZ0B

4. AHau3 NoJly4eHHBIX Pe3y/bTaTOB U COOTBETCTBYIOLME BbIBOJBL.

5. PacrieuaTka 1nosryueHHbIX pe3yJbTaroB.

6. I'paduku pacrnpesiesieHrsl TeMIlepaTyphbl B CTeP)KHE B pa3/UUHbIe IPOMEXXYTKU BpEMEHH AJIs1 BCEX
paccMarpuBaeMbIX METOZ0B IIPU pa3/IMUHbIX 3HaueHUsx yucen 'R' umm 'C'.

KoHTponbHEIe BOPOCHI

1. fIBHBIE U HesABHBIE Pa3HOCTHBIE C

2. CxeMbl, IpUMeHsieMbIe B JlabopaTopHOii paboTe, UX CBOMCTBA :
* 111a0JI0H;

* SIBHOCTb WU/W/H HESIBHOCTE;

* annpoKCUMaLus;

* COIVIaCOBAHHOCTb;

* YCTOWUYMBOCTb;
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* KpUTEpUM YCTOMUUBOCTH;

* CXOJUMOCTE;

* UlCJIeHHast BA3KOCTb;

* XapakKTep Mo/y4yaeMbIX OLIMOO0K;

* IUCTiepcust, auccunanys, auddysus;

* aHa/IM3 MOU(ULIMPOBAHHOTO YPaBHEHUS];

* CpaBHeHUe C JPYTUMH CXeMaMH.

3. Metopg! pemenus CJ/IAY. MeTtog, TpeXTOUeUHOM MTPOrOHKU — aJlTOPUTM, CBOKCTBA.

13 cuvTaeTcs MPUHATHIM NP BBITIOJTHEHWH CJIeIVIOIIMX KPUTEPHEB: - IPaBUIBHOCTh pe3y/bTaToB pacuera; -
TMPaBUWJILHOCTD BBITIOJTHEHHUs TpadruecKo YacTH 3a/jaHusl; - IPaBUIbHOCTb 0popM/IeHHsI oTYeTa (CTPYKTYpHast
YTIOPSIZIOUEHHOCTh, HAa/IMUKe BCeX HeoOXOAUMBIX Pa3/iesioB); - IOy CKAIOTCs He3HAUMTe IbHbIe UCIIPABIIEHUS B
orueTe. I13 He MOXKET ObITh TIPUHATO U MOAJIEXKUT A0pabOTKe B CTydae: - OIMOO0K B pacueTax v NMpu

ot opmieHny rpadruuecKoro Marepuaa; - HebpexxHoro 1 6e3rpaMmoTHOr0 0)OpPMIeHHs OTUeTa.

[TpakTnueckast paboTa, BBITIO/HsIEMasi B X0/ TipakTrueckoro 3aHsaTusi Ne 7-8 (paszen Ne 7)
«MeTo/bI pellieHUs 3JITNITHUeCKUX YpaBHeHUH, (Ha TpUMepe ByMepHOTo ypaBHeHus Jlamiaca)»
B otuerte He0OX0OAMMO TIPeACTaBUTh:

1. ITocTaHOBKa 3a7jauM.

2. Maremarnueckasi MOZieJIb.

3. Kparkas xapakTepucTHKa pacCMaTpUBaeMbIX METO/OB.

4. AHanu3 roJjly4eHHbIX Pe3y/bTaTOB U COOTBETCTBYIOLME BbIBOABL.

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

6. I'paduk Iter=F(¢).

7. IlpumepHasi KapTUHA TIO/IS TeMrieparyp (M30/IUHUN).

KoHTposibHBIE BOTIPOCHI.

1. YpaBHeHUe 3/UTUNITUUECKOTO THTIA, KPAaeBble YCIOBUS.

2. KoppeKTHO MoCTaB/IeHHbIE 3a/lau [Jis YPaBHEHUH 3/UTUIITUUECKOTO THIIA.

3. CxeMbl, IpUMEHsIEMbIe B 1abopaTopHOl paboTe, UX CBOMCTRA:

* 11ab0H;

* ABHOCTh W/W/IM HESBHOCTH;

* anMpOKCUMAIIUS;

* COT/IaCOBaHHOCTB;

* YCTOWUYMBOCTS;

* KDUTEPWH YCTOWYUBOCTH;

* CXO/IUMOCTB;

* XapakKTep Moy4yaeMbIX OITHOOK;

* mucrepcust, auccunanys, ruddysus;

* aHa/IM3 MOJUGUIIMPOBAHHOTO YPaBHEHUS,

* CPaBHEHUE C APYTUMH CXEMaMH.

4. TIpsimble ¥ UTePalIOHHbBIE METOABI PeLIeH!s] CUCTeM JIMHEeHHBIX areOpanyeckux ypaBHeHU. MeTo[
Iaycca-3aiifiensi, MeTO/, TI0C/IeI0BaTe/IbHOM BepxXHeM peakcariuu

13 curTaeTCs MPUHSTHIM MPH BLITOTHEHUH CJIETYIONINX KPUTEPUEB: - TIPABUIBHOCTD Pe3y/IbTaTOB PAacuera; -
MPaBUILHOCTh BBITIOJTHEHUS rpahHUueCKO YaCTH 3a/IaHuS; - MPABUIBHOCTL 0(OPMJIEHHUS OTUeTa (CTPYKTypHas
yMOPsSIZIOUEHHOCTh, HAa/IMUKe BCeX HEeOOXOAUMBIX Pa3/iesioB); - JOMYCKAlTCs He3HAUNTe IbHbIe UCTIPAB/IEHHS B
oruete. 13 He MOXXeT ObITh MPUHATO U MOIEKUT OPabOTKe B Cjiyuae: - olMO0K B pacueTax | Mpu
odopMieHUr TparUeCKOro MaTepHaa; - HeOpeXKHOro ¥ 6e3rpaMoTHOTrO 0(hOPMIIEHUS OTUETa.

13 curTaeTcst MPUHATHIM TIPY BBITIOJTHEHNUH CJIeIVIOIIMX KPUTEPHEB: - TIPaBUIBHOCTh Pe3y/bTaToB pacyera; -
MPaBWJIHLHOCTH BBITIOJTHEHUS TpadrueCKOM YaCTH 3a/laHus; - PaBWILHOCTb O(pOpPMJIeHUsT 0TYeTa (CTPYKTYpHast
YTIOPSIIOUeHHOCTh, Hallnure BCeX HeoOXOMMBIX Pa3/iesioB); - JOMYCKAIOTCsl He3HAUMTe bHbIe UCITIPaB/IeHus B
oruete. [13 He MOXKeT ObITb TIPDUHSATO U TIOAJIEXKUT AOPabOTKe B CIydae: - OIMOOK B pacueTax v Npu
odopmerny rpaduueckoro Marepuara; - HeOpexKHOTo U 6e3rpaMoTHOTO OOPMIIEHHS OTYETa.

ITpakTrueckast paboTa, BBIIO/HsIEMAas B XO/ie IpakTHueckoro 3aHsaTust Ne 8-9 (pa3zen Ne 7)
«MeTogpl pelleHus SJUIMIITUYeCKUX YpaBHEHUH, (Ha MpUMepe IByMEepHOro ypaBHeHuUs Jlamniaca)»
B oruere HeOOXOJUMO TIPE/ICTABUTE:

1. IlocTaHOBKa 3ajauu.

2. Maremaruueckasi MOZie/lb.

3. Kparkas xapakTepucCTHKa pacCMaTprBaeMbIX METO/IOB.

4. AHanu3 NoJyiyuYeHHbIX Pe3y/lbTaTOB U COOTBETCTBYIOLLME BbIBOJBI.

5. I'padux Iter=F(g).
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6. [IpumepHas KapTUHA M0JIs1 TeMIepatyp (U30/UHUIM).

KoHTpombHbIE BONPOCHI.

1. IIpyHLMII YCTaHOBIIEHHUS.

2. KoppekTHoO nocTaB/ieHHbIe 3ajauu Jis ypaBHeHUH S/UTUIITUUeCKOTo THIIa.
3. CxeMbl, IpUMeEHsieMbIe B 1abopaTopHOli paboTe, X CBOMCTBA:
* 11a6/10H;

* SBHOCTH W/W/IK HESTIBHOCTE;

* anMpOKCUMaLIs;

* COT/IaCOBAaHHOCTB;

* YCTOWUMBOCTb;

* KpUTEPUH YCTONUHNBOCTH;

* CXOIMOCTE;

* XapakKTep MoyyaeMbIX OITHOOK;

* aucriepcyst, Auccumnanysi, Juddysus;

* aHa/IM3 MOAU(ULIMPOBAHHOTO YPaBHEHUS];

* CpaBHeHHe C IPYTUMH CXeMaMH.

13 curTaeTcst MPUHSATHIM TIPY BBITIOJTHEHNUH CJIeIVIOIIMX KPUTEPHEB: - TIPaBUIBHOCTh Pe3y/IbTaToB pacyera; -
TMPaBWJIHLHOCTH BBITIOJTHEHUS TpadrueCcKoi YacTH 3a/jaHus; - TPaBUIbHOCTb 0(OpMJIeHUsT 0TYeTa (CTPYKTypHast
YTIOPSIIOUeHHOCTh, Hallure BCeX HeoOXOAMMBIX Pa3/iesioB); - JOMYCKAIOTCsl He3HAUMTe TbHbIe UCIIPaB/IeHHs B
oruete. [13 He MOXkeT ObITb TIPUHSATO U MOAJIEXKUT AOPabOTKe B Cydae: - OIMOOK B pacueTax v Npu
odopmnerny rpaduueckoro Marepuara; - HeOpexxHOTo U 6e3rpaMoTHOrO OOPMIIEHHS OTYETa.

JuddepennmpoBanHbIii 3aueT

OOyyaroluiicsi IMeeT TPaBO Ha MO/yyeHHe MUHUMA/IbHOM MOJIOKHTETEHOM OLIEHKH MPY YCI0BUX
YCIIEIIHOTO MPOXOXKAEHUSI TEKYIIer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IMarHOCTHUeCKOM paboThI B
COOTBETCTBUM C rpaMKoM paszena 4.
YcnoBusiMu fiomycka K cpade ArddepeHLIPOBAaHHOIO 3aueTa SIB/ISIIOTCS: yCIIellIHOe [IPOXOXKeHUe TeKyILlero
KOHTPOJISI U C/jaya BCeX MSATH MPaKTHUeCKUX 3a/iaHui.
IOuddepeHIMPOBaHHBIM 3a4ET MPOBOAUTCS B yCTHOM hopme. OLieHKa 3a AuddepeHI[IpOBaHHbIN 3aueT
BBICTaBJ/ISIETCA 10 pe3y/ibTaTaM OTBETOB Ha BOMPOCHI K AU depeHL[UPOBaHHOMY 3ayeTy.
Kputepuu olieHUBaHUS:
- OrieHka “OTIMYHO” BBICTAB/SIETCS CTYAEHTY, POYHO YCBOUBILIEMY ITPOTPaMMHBIN MaTepHall,
YcuepIbIBaollle, TPAMOTHO U JIOTHUYeCKH CTPOIHO ero usjararoiemy. I1py 3ToM CTy[eHT He 3aTpyAHSEeTCs C
OTBETOM TPH BH/[OM3MeHEeHUH BOTIPOCa, CBOOOHO CIIPABIISeTCs C 3a/jadaMH, BOTIPOCAMH U IPYTYMH BU/IaMU
TIpYMeHEeHHsI 3HaHWUH, 110Ka3bIBaeT 3HAKOMCTBO C JINTePaTypoi, MPaBUIbHO 000CHOBBLIBAET MPHHSThIE PeLIeHHs.
- OneHka “XopoI10” BBICTAB/SETCS CTYZ€HTY, 3HaloleMy IpOrpaMMHbBIN Mateprar, TpaMOTHO U
T0 CyLeCTBY M3/IararolemMy ero, KOTOPbIil He OMYCKaeT CyleCTBeHHbIX HeTOYHOCTEH B OTBeTe Ha BOIpPOC,
TPaBUWILHO TIPUMeEHSsIeT TeopeTHUeCcKHe MO/I0KeHUs TP pellieHUH NTPaKTHYeCKUX BOTIPOCOB U 3a/jay, BiajieeT
HeoOXOoMMbIMU HaBbIKaM{ Y TIPeMaMH UX BBITTOJTHEHHSI.
- OueHKa “YIOBIETBOPUTE/BLHO” BBICTAB/ISIETCS CTYAEHTY, KOTOPbI UMEET 3HaHUsI TOJIbKO OCHOBHOTO
Marepuasa, HO He yCBOWJI JeTasel, JoycKaeT HeTOUHOCTH, HeJOCTaTOYHO MpaBUIbHbIE (YOPMYTMPOBKHY,
HapylleHus [10C/1e[,0BaTe/IbHOCTH B U3/I0)KEHHMH NTPOrpaMMHOI0 MaTepuaiia.
- Ouenka “He 3auTeHO” BBICTaB/AETCS CTYAEHTY, KOTOPBIN He 3HaeT 3HAUUTeTbHOMN
YaCTH MTPOTPaMMHOTO MaTtepHa’ia, AOMyCcKaeT CylieCTBeHHbIe OIMOKH, HeyBepeHHO, C O0TBIIUMU
3aTpy[HEeHUsIMU TIbITAeTCs] OTBETUTh Ha BOIIPOCHI.
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[MacriopT doHIa OLIeHOUHBIX CPeJICTB

KYPC

HaumeHoBaHue pa3jesioB
M JMAAKTHYECKHX e/JMHHLY

CEMECTP

BCEI'O

dopme

AyauTopHBIe
3aHATHA B
KOHTAKTHOM

BCEI'O

Jleknuu

IIpakTHueckue
3aHATUA

CamocrosiTeibHasA
paboTa CTyAeHTOB

dopmupyemast
KoMmeTeHusA, %

OIIK-1

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

5 |Pa3gen 1. BBegenue.

Bonpocs! a4 Tekyiero
KOHTPO/4,
Bonpocs! K
nuddepeHIIIPOBaHHOMY
3aueTy

Pazpen 2. Knaccudukarus
AYUIL

10

Bonpock! a4 Tekylero
KOHTPOJIS,
Borpocs! k
nudbepeHIIPOBaHHOMY
3aueTy

Pa3pen 3. OcHoBbI MeTOja
KOHEUHBIX Pa3HOCTeM.

15

10

10

20

Borpocs! a8 Tekyiero
KOHTDOJIS,
Bonpocs! K
U bepeHIIPOBAHHOMY
3aueTy

Paspgen 4. CBoiicTBa
Pa3HOCTHBIX CXeM.

13

20

Bonpocs! a4 Tekyiero
KOHTPO/4,
Bonpocs! K
nuddepeHIIIPOBaHHOMY
3aueTy

Pazgen 5. JYUII
rUNepoo/IMYeCcKoro THIa.

19

14

10

Bonpock! a4 Tekylero
KOHTPOJIS,
Bomnpocei/3apanus no
TeMaM 113,
Bonpocs! K
nmuhbepeHIMPOBaHHOMY
3aueTy

Paszpen 6. 1YUII
napabo/inyeckoro Tuma.

17

12

10

Bonpocs! a4 Tekyiero
KOHTPO/4,
Bornpocsl/3aganus no
TemaM 113,
Borpocs! k
nubbepeHIIPOBAHHOMY
3aueTy

Pa3pen 7. AYUII
IIJIMITUYECKOr0 TUIa.

14

10

Borpocs! as1s Tekyiero
KOHTDOJIS,
Bomnpocel/3apanus no
TeMaM 113,
Bonpocs! K
nuddepeHIIIPOBaHHOMY
3aueTy

Paspen 8. O630p
YHC/IEHHBIX METO/[0B
MeXaHHUKH CIUIOIIHOM
cpeapl.

12

10

Bonpock! a4 Tekylero
KOHTPOJIS,
Borpocs! k
nudbepeHIIPOBAHHOMY
3aueTy

Bcero 3a 5 cemecTp

108

68

51

17

40

100
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Bcero no guciuinge |108| 68 | 51 | 17 | 40 | 100 |
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