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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
CrenaHoB Muxann MuxaiinoBud, K.T.H., CTapLLINil HAyYHbIN COTPYLHUK,
JIOLIeHT

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paborumka
paboueti nporpammel Al PAKETOCTPOEHUE

3aBenytomuii Kadenpoii bopogaBkuu B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A1 PAKETOCTPOEHUE

3aBepytomuii kKadenpoii Bopogaskud B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CIIEITVAJIBHBIE ITTABBI MATEMATHUKU

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



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:
3HaHUS:
Ha YPOBHe Ipe/|CTaB/IeHUM:
- husnyeckre U MaTeMaTHUeCKUe MOJIe/TH, HeoOXoArMBIe 1711 pa3pabOTKU HOBBIX 00pa3LioB paKeTHOMH
texaukH (OITK-1);
- UKC/IeHHbIe MEeTO/IbI, UCII0/Ib3yeMble JJis IPOBejeHus1 pacyeToB 10 BhIlIeyKa3aHHBIM MogesisiM. B Tom
yucIie, YUC/IeHHbIe MeTO/Ibl MeXaHWKHU CIiiolHou cpefsl (OITK-1);
- COBpeMeHHbIe MporpaMMHbIe Cpe/iCTBa (B TOM UHMC/le IPOrpaMMHbIe TaKeThl), [i/1s IPOBefleHusT
MaTeMaTH4yeCKMX PacueToB IO BbIllleyKa3aHHBIM (pM3HKO-MaTeMaTtuiyeckuM Mogesnsim OITK-1).
Ha YPOBHE BOCIIPOU3Be/IeHUS:
- METO/Ibl U pacueTHbIe CXeMbl aHa/IM3a U CUHTe3a, puMeHsieMble B pakeTocTpoeHuu (OITK-1);
- OCHOBHBIe CrIOCOOBI pa3pabOTKK U MPUMEHEHUS YMC/IEHHBIX METOZIOB JI/Isl PEIIeHUs] OTMEUEHHBIX
3agau (OIIK-1);
- criocoObl TIPOBeIeHUST YNCTeHHBIX SKCIIePUMEHTOB TPOLIeCCOB, TIPOMCXOAIINX TIPH SKCITyaTalyn
usnemmii PKT u HeoOxoauMbie py pa3paboTke yKa3aHHBIX u3genuit (OTTK-1);
Ha YpOBHE MOHUMaHUSI:
- MaTeMaTHueCKHWH arirapar, COCTaBJISIOIINNA 0CHOBY MofienrpoBaHusi B paketocTpoernu (OITK-1);
- IPUHLUIIBI U CPeJCTBa UKMC/IEHHBIX MeTO/J0OB MeXaHUKH CIVIOLIHON Cpe/bl, IPUMeHsIeMbIX [IPH
pa3paboTke HOBBIX 00pa31joB pakeTHOU TexHUKH (OTTK-1);
- OCHOBHBbIE CBOMCTBA UMC/IEHHBIX METO/I0B MEXaHHKH CTUIOLIHOW Cpefibl;
- 3HayeHHe COBPeMeHHbIX MH(OPMAaLIMOHHBIX TEXHOIOTHUM NP pellleHrH 3a/jau MaTeMaTHiecKoro
Mo/leTMpoBaHus B paketoctpoenuu (OITK-1).;
YMeHUS:
YMEHUS:
WCII0/1b30BaTh TeOpeTUUeCKUe 3HaHUs [ijisi MpoeKTupoBaHus usgenuii PKT, pa3nvuyHbix Mo
Hanpas/eHUsAM U TpUMeHeHUsM. I1py 5TOM OHH AO/KHBI YMETh:
- IPOBOJUTHL MaTeMaThueCKoe MOJieJIMpOBaHue TPoLeCCoB, rnpoucxofsiux B uzgenusx PKT OITK-1);
- pa3pabaTbIiBaTh U MPUMEHSTH YHC/IEHHbIE METOABI /151 pellieHrs] OTMeueHHbIX 3ajau (OTTK-1);
- CTPOUTH U UCTIONb30BaTb OCHOBHBIE BUbI MaTeMaTUUeCKUX Mojieiel, UCTIOMb3yeMbIX B
paketoctpoenuu (OITK-1);
- 3HaTh COBPeMeHHbIe METO/bI UMC/AeHHON pear3alyyd MaTeMaThueCKUX MOJesiel, UCI0/b3yeMbIX TPy
pa3paboTke HOBBIX 00pa3LoB pakeTHOM TexHUKH (OITK-1);
- UCIO/Ib30BaTh MpaKTUUeCKHe 3HaHHsl COBPEMEHHBIX MeTO/I0B UMC/IeHHOU peasn3aliiu
MaTeMaTH4yeCKMX MoJejiell  UCIob30BaTh /ISl pellleHus KOHKPeTHBIX WH)KeHepHbIX — 3ajad,
BO3HUKAIOIIKX IPU
pa3paboTKe U FKCTUTyaTal[uy pa3inuHbix 00pa3noB PKT (OITK-1).;
HABbIKU:
HaBbIKU:
- pa3paboTKy MaTeMaTHUeCKHX Mogie/ield, Heo0X0aquMbIX it pa3pabotku uzgenuii PKT (OITK-1);
- pa3paboTKy ¥ TIpUMeHeHHsT YHMC/IEHHBIX MEeTO/IOB /IS pellieHrsi OTMeueHHbIX 3ajau (OITK-1);
- pellieHusi MH)KeHePHBIX 3a/iad C TIpUMeHeHHeM BhIUUC/IUTeTbHOM TeXHUKH U COBPeMeHHBIX TTaKeToB
BBIUMCIUTENBHBIX TTporpamM (OITK-1)..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa CIIEITUAJIBHBIE TTTABBI MATEMATUKMU sBnsieTcsl AUCIUIIMHON 00513aTe/TbHOM
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.

CopiepkaHve  [IUCLMIUIMHBI ~ SIB/IIeTCA  OCHOBOM it ocBoenusi aucturuiid:  OCHOBBI
IMPOEKTMPOBAHUA PAKETHBIX CUCTEM, CHHTE3 PAKETHBIX CUCTEM, TEOPHUA
ABTOMATUYECKOI'O YIIPABJIEHUSI, YCTPOMCTBO ¥ ®YHKIIMOHUPOBAHUE
JIETATEJIBHBIX AIIITAPATOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CrniocobeH pUMeHSITh eCTeCTBeHHOHAYUHbIe U 00II[eMHXeHepHBIe 3HaHHsI, METO/IbI
MaTeMaTHueCKOro aHajan3a U MOZie/IMPOBaHMsI, TEOPETUUECKOTO M SKCIIePUMEHTAIbHOI0 MCC/IeIOBaHUS B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-6 — CriocobeH aHa/IM31MPOBaTh, CUCTEMATHU3MPOBaTh U 000011[aTh HHGOPMALIHIO O COBPEMEHHOM
COCTOSTHAM U TIEPCITEKTUBAX PA3BUTHS PAKETHO-KOCMUYECKOH TEXHUKU

¢ YK-6 — CrniocobeH yripaB/siTh CBOMM BPeMEHEeM, BLICTPAHUBATh U PeaM30BbIBATh TPAEKTOPHIO
CaMOpa3BUTHs Ha OCHOBE TIPHUHIIUIIOB 0Opa30BaHUs B TeUEHUE BCEl >KU3HU



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.

8
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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
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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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HanpasrieHul (Metozbl CaynbeBa, bapakara-Knapka, JlapkrHa).

INoaroroBka K MpakTH4YeCKOMY 3aHSTUIO: BhITIONHeHNe MpakThye CKoi
paboThI Ha TeMy: MeTo/ibl pellieHus TTapaboMMyecKUX ypaBHeHUH (Ha
rpuMepe 0JHO-MepPHOI0 ypaBHeHHs TeIJIONPOBOAHOCTH). ViccieoBaHue
CBOUCTB (BYX — Ipe//I0XKeHHbIX MpernofiaBaresem) HessBHbIX PC u3
CIeAYIOIIUX: TIPOCTOU HESIBHBINM METO/]; KOMOWHUPOBAHHbIE METO/IbI;
MeTof, Kpan-ka-Hukoscona; metog Jrodopta-Ppankesis v fp.

CJIeAYIOIIVNX: TIPOCTOU SIBHBIM METO/I; SIBHbIE METO/IbI TlepeMeHHbBIX

17
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Pasgen 7. AYUII
JTUIITUYE CKOTO
TUIA.

19

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
3JUITMNTAYECKOTO TUMa (Ha npuMepe ypaBHeHui Jlarnaca u [TyaccoHa).
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
CUCTEeM JIMHEMHBIX anrebpanye-cKUX ypaBHeHUH. MeTo bl POCTOH
urepauuu u ['aycca-3aiifens. TouHocTs MeToga. CXOAUMOCTE MeTO/a.
Merto[, «BepXHel/HKHeH penakcaLmy.

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.

20
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Pazgen 8. O630p
YK C/IEHHBIX
MEeTO/I0B
MeXaHUKH
CIUIOLLIHOW Cpefbl.

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

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).

Bcero 3a 5 cemecTp
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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 TexkK

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

YcnoBHble 0003HaYeHMYSI:

P — nuarHocTuueckasi 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:
[TMarHocTuyeckas pabora;
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e BOIIPOCHI /IS TEKYILEro KOHTPOJIS;
e BOIPOCHI/3aaHus 110 TeMaM I13.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e nmuddepeHIPOBAHHBIN 3aUeT.

11



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI
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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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HaumenoBaame padoTsi Pexomenjyemas ' TpypoemMKoCTb,
JuTeparypa yac.
Paspen 1. Beepenue.
B. 1. Kupees. .
YuceHHble
MeTO/bI B
rnpuMepax u
3amavax: CaHKT-
IMetepbypr:
Jlanb, 2022 (I'n.
1)
1. IlpeameT Hayku «YuceHHbIe METOABI MeXaHUKH CIUIOIIHON Cpeabl». A A. o
Ucrtopus Bompoca. 2. PU3NKo-MaTeMaTUUeCKUe MOZEIU B aBua 1 Cg‘::;iiﬁf};
PakeTOCTPOEeHUH, UCTIO/Ib3YHOIIMe YPaBHEeH!s U CUCTEMb] ypaBHEeHU! B
YaCTHBIX MPOU3BOAHKIX. 3. [IpUMephI MOZI0OHBIX MO/ie/iel, MPUMEHSIEMBIX B qHCHe'HHH% )
CTPOUTENBHON MeXaHUKe JieTaTe/IbHbIX amnmnapartoB (JIA), AMHaMuUKe TosieTa metoapt: CII0.: 2
1 6aNIMCTHKe, TEOPUM aBTOMATHUUECKOTO yIipaBieHus JIA, 11 orvcaHust Jlank, 2005 (L.
TIPOLIECCOB TeI0MacconepeHoca, pacueTa Mja3MeHHbIX TeUeHuH, Al')A
WCIIO/TB3YIOIIMXCS B AMHAMUKe pa3pe)KeHHBIX T'a30B WK (1) U3MyUaloux T
rasoB, TIpY pacueTe MHOTO(a3HbIX TIOTOKOB, 3/IEKTPOMarHUTHBIX SIBJIEHUN U C%warp;;fgg’ A
s YucneHHbIe
MeTozbl: M.:
Hayka. I'n1. pen.
¢bu3.-Mart. mT.,
1989 (I'n. 1.)
E. H. )Kuzkos. .
BrerunciurensHas
Maremaruvka: M.:
Axkagemus, 2013
(T'm. 1-2))
B. H.
EmesnbsHOB. .
Beepnenue B
1. CoBpeMeHHbIe KOMIBIOTEPHBIE TEXHOJIOTMU U BBIYUC/IUTEIBHBIE METO/bI
MeXaHUKH CIJIOITHOHN Cpe/ibl, TPUMeHseMble TIPY pa3paboTKe HOBBIX TEOPHIO 7
006pasI|oB aBHAI[UOHHOM 1 paKeTHO-KOCMUYECKOU TEXHUKH. 2. CXES?}(I]OI'%HE?}Y
Maremarrueckoe MoJie/TMPOBaHUe U UYMC/IeHHBIA SKCITePUMEHT. "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
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(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.

UucneHHble
MEeTO/IbI B
rnpuMepax u
3agauax; CaHKT-
ITeTepOypr:
Jlans, 2022 (T'n.
1-2)

B. H.
EmesnbsHOB. .
Beepnenue B
TeopHI0
Pa3sHOCTHBIX
cxem: CIT6.BI'TY
"BOEHMEX"
uM. [1. .
YcruHoBa, 2006
(I'm. 2)

A A.
Camapckui. .
BreneHue B
YHC/IeHHbIe
meToasl: CII6.:
Jlaus, 2005 (T,
2)

E. H. XXuzkos. .
BrruncnurensHas
MareMaruka: M.:
Axkapemus, 2013
(I 1-2.)

A A.
Camapckuii, A.
B. I'ymun. .
UuiceHHbIe
MeTozbl: M.:
Hayka. I'n. peg,.
¢u3.-Mart. mT.,
1989 (I'n. 2.)

Wroro no pa3geny 2

Pa3pen 3. OcHOBbI MeT0/ja KOHEYHBIX Pa3HOCTeH.

1. Juckperu3saius. CeTku U ceToudble QyHKIMN. 2. Borpock! mocTpoeHus
ceToK. 3. PasHocTHad anmnpokcumMarys pousBoaHbix 4. TouHOCT
MPOLIECCOB AUCKpeTU3alyy. 5. [IoHsaTHe 0 MeTo/le KOHeUHbIX pa3sHoCTel. 6.
Koneuno-pasHocTHas anmnpoxkcumanys [1YUIT

1. MeTozpl NOCTPOEHMSI KOHEUHO-PA3HOCTHBIX CxeM. 2. SIBHbIe 1 HesiBHbIe
pa3HocTHele cxeMbl. 3. [IpuHomn pacigerienus. 4. Mecto metoza
KOHEUHBIX pa3HOCTel Ccpefy APYTUX JJIs pellleHus 3a/iad, BO3HUKAIOLX
npy pa3paboTke HOBBIX 00Pa3L[0B aBUAPAKeT-HOW M KOCMUUECKOH TEXHUKH.
5. IIpumepsl pa3HOCTHBIX CXEM.
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B. . Kupees. .
UucneHHbIe
MEeTO/IbI B
rnpuMepax u
3agauax; CaHKT-
ITeTepOypr:
Jlanb, 2022 (T'n.
1-3)

A A.
Camapckuid, A.
B. T'ynumn. .
UuiceHHbIe
MeToAbl: M.:
Hayxka. I'n. peg,.
¢u3.-Mar. JImT.,
1989 (I'n. 2.)
A A.
CamapCkui. .
BBenenue B
YKC/IeHHbIe
metogpl: CIT6.:
Jlans, 2005 (I'n.
3.)

B. H.
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EmenbsHOB. .
Brenenue B
TEOpHIO
Pa3HOCTHBIX
cxem: CII6.BT'TY
"BOEHMEX"
uM. [1. .
YctunoBa, 2006
(I'n. 2-3.)

E. H. )Xugkos. .
BrruriciurenbHas
MaTremMaruka: M.:
Axkagemus, 2013

(I'n. 2.)
Wroro no pasgeny 3 4
Pa3pen 4. CBolicTBa pa3HOCTHBIX CXeM.
A A.
1. INorpewrHocTk anmnpokcumaluy PC. CornacoBanHocTs PC. CamapCKuii. .
YcrontuuBocts PC. Cxogumocts PC. 2. Viccnenoanue ycroruuoctu PC. BBezieHue B 2
Metop HelimaHa ucciefoBanus ycroitunBocty PC. YUC/IeHHbIe
metozpl: CII6.:
Jlans, 2005 (T'.
3.)
1. Ilpumep ucnonb3oBaHus MeToga HelimaHa A1 vccieioBaHUs A A'u
YCTOMUMBOCTHY TIPOCTOM SIBHOM CXeMbl, IPUMEHEHHOM /J1s1 pellleHus Camapcxui, A.
OZITHOMEPHOT'0 YpaBHeHus TerionporoaHocTH ([ YUIT nmapabosirueckoro B. l'ymin. .
tuna). 2. [Ipumep ucrosnb30BaHus Metofa HelimaHa f71s1 ucciiefoBaHust HucnenHbie
YCTOMUMBOCTH MeTO/ia IPOTUB ITOTOKA, TPUMEHEHHOTO [l OJHOMEPHOTO MeTozpL: M.: 2
BOJTHOBOTO ypaBHeHUs MepBoro nopsiaka (JYUIT runepbosueckoro Hayka. I'n. pez.
tuna). 3. [Ipumep ucnonb3oBaHus MeToda HelimaHa fji vcciejoBaHUS (pu3.-mar. .,
YCTOMUMBOCTHU MIPOCTOM SIBHOM CXeMbl, IPUMeHEHHOM /IS peLleHust 1989 (I'n. 2.)
JIByXMEePHOI'0 ypaBHeHUsI TeTIONPOBOAHOCTH (MHOroMepHbIe [1YUIT). B. 1. Kupees. .
UucenHele
MEeTO/bI B
rnpuMepax u
3azauax; CaHKT-
1. CBsI3b MeXXy arnrpoKCcUMalyeli, COrlacoBaHHOCThIO, YCTOMUMBOCTBIO U Metepbypr:
cxopumocTbio PC. Teopema Jlakca o cxogumoctu 2. JfuBepreHTHas popma Jank, 2022 (Ln.
3anucu AYUII v ux cucreM, KOHCEPBAaTUBHOCTb PA3HOCTHBIX CXEM. 3. EH %I-(z.) 1
O1jeHKa TIOrPelTHOCTY BLIUMC/IeHUH TIPY UCTIO/b30BaHUM MeTo/ia -t /RIJKOB. .
KOHEUHBIX pa3HocTel Asist pemenus JYUIL. BoruncyuresibHas
MareMaTruka: M.:
Axkapemus, 2013
(I'nm. 2-3.)
B. H.
1. IuddepennyansHoe npubmmkenre (MoAUGUIMPOBaHHOE YDaBHEHHE). EmenbsHOB. .
ITpumep BbIBOzIA TubdepeHIHaTbHOe MPUO/IKeHre (MoaubUIpoBaHHoe |  BeeneHue B
ypaBHeHUe) /i1 MeTOZa MPOTHB MOTOKAa, MPUMEHEHHOTO 151 OTHOMEPHOTO TeOpHI0
BOJIHOBOTO YpaBHeHUs 1epBoro nopsigka. 2. KauecTBeHHbIe CBOMCTBa Pa3HOCTHBIX 1
Pa3HOCTHBIX CXeM (TT03UTHUBHOCTh, MOHOTOHHOCTD, AUCCUTIALIUS — cxem: CII6.BI'TY
YKC/IeHHas! BA3KOCTh, Auciiepcus, nuddysusa PC, amruuTygHble, dha3oBbie | "BOEHMEX"
OLIMOKH U 7Ip.). um. 1. ®.
YctunoBa, 2006
(I'n. 2-4.)
Wroro no pasgeny 4 6
Pazgen 5. 1Y UII runep0o/MuecKoro TUIa.
1. Ilpumepst JYUII u cuctem [ YUII runepbomuueckoro Tuiia, B. H.
TIPUMEHSIIOIINXCS [/ MOZIeJTMPOBAHMS Pa3HOOOPAa3HbIX MPOLIECCOB MPU EmenbsHOB. .
pa3paboTKe HOBBIX 00pa31[0B aBUAPAaKeTHON M KOCMUYECKOH TEXHUKU. 2. Beenenue B 2
[MpuMeHeHWe MeTO/la KOHEUHBIX pa3HOCTel 71 ypaBHeHUM TEeOpHI0
TUNepOoINUeCKOTo THUMA (Ha MPUMepe BOTHOBBIX YPaBHEHUM Pa3HOCTHBIX
1. ABHBIe MeTozBI Ditnepa. 2. Metoy npoTuB rnotoka. Cxema Jlakca. 3. cxem: CII6.BI'TY 2
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HesiBubiii Mmetop Oitniepa. 4. Metoab! Jlakca-Benapodda (oHOIIaroBsIi,
JIByXIIarosblii). 5. Metog Mak-Kopmaka. 6. [IByxiarosslii MetoZ, bruma —
YopmuHra. 7. MeTopb! TpeThero nopsiika TOUHOCTH (TpeXIaroBble MeTOAbI
YopmuHra, PycaHoga).

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

[ToaroroBka K MpakTUYeCKOMY 3aHSITUIO : BhIonHeHMe MpakThyecKoi
paboThl Ha TeMy: MeTo/ipl pelleHust TUTIepOoTMUecKUX ypaBHeHUH (Ha
TIpUMepe 0JHO-MepPHOT0 BOJTHOBOTO YPaBHEHHSsI TIepBOTO TIOPSi/IKa).

B. . Kupees. .
UuceHHble
MEeTO/ibI B
rnpuMepax u
3agauax; CaHKT-
ITeTepOypr:
Jlanb, 2022 (I'n.
4))

A A.
Camapckui. .
Beepnenue B
YKCJ/IeHHBIe
meToasl: CII6.:
Jlans, 2005 (T,
4.)

E. H. )Kuzkos. .
BreruncnurensHas
MareMaTtuka: M.:
Axkapemus, 2013
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NccnenoBanue CBOUCTB (AByX-UeTbIpex — MpeJ/I0KeHHbIX TIpernoja- M I\(/f HC 3-4.)
" . M. CrenaHos,
BaTesieM) pa3HOCTHBIX cxeM (PC) u3 cnepyromux: PC Diinepa (1-as u 2- C 9
as). Cxema npotuB notoka. Cxema Jlakca. Cxe-ma Jlakca-Benzapoddda. BO]IOCE;CT;)B B 2
Cxema Mak-Kopmaka. Cxema buma-Yopmunra. Cxemsl 3-ro nopsijka . CeMeHuc;B.
TOYHOCTH. ATITIPOKCHMAIVSI, COTJITAaCOBAHHOCTbh, yCTOMUMBOCTD, UnC/IeHHbIE
cxogumocts PC. Kputepuu ycTolurBo-CcTU. JWCCUTIaTUBHBIE U MeTOBI
JTUCTIePCUOHHBIE OIMOKKU. KauecTBeHHbIe OT/IMYMS CXeM MepBOro 1 MEXAHHKI
BTOPOT'O NMOPSAJKOB TOUHOCTH AJIS1 3TUX yPaBHEHU. J——
CpeJbl:
CII6.BI'TY
"BOEHMEX"
um. 1. ®.
Ycrunosa, 2007
(T'm. 1)
M. M. CrenaHoOB,
C. K. CaBesbes. .
UucneHHbIe
MeTO/ibl B
PaKeTOCTPOEHUH:
CII6.BI'TY
"BOEHMEX"
uMm. [1. .
YctuHoga, 2019
(4.2))
Wrtoro no pa3geny 5 6
Paspen 6. 1YUII napa6omyeckoro TUma.
1. TTpumepsl AYYII u cuctem IYUII napabonuuecKoro Tuma, B. H. 2
TIPUMEHSTIOIIUXCS [JIs MOZIeTMPOBAHUS Pa3HOOOPa3HbIX TPOLIECCOB MPH EmenbsHOB. .
pa3paboTKe HOBLIX 0OPA3IIOB aBUAPAKETHOW M KOCMUUECKOU TEXHUKU. 2. BeeneHnue B
[NpumeHeHUe MeTO/ja KOHEUHBIX PAa3HOCTe! /1Sl ypaBHEHUI 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. .
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MeTO/I TepeMeHHbIX HarpaBiaeHud. 10. MeTop IpoOHBIX II1aroB (MeToz
paciuervienusi, metof, H.H. flHeHko). MeToz K/1acCHKH.

YucieHHbIE
MeTozbl: M.:

INoaroroBka K pakTUYeCKOMY 3aHSITHIO: BbinonHeHNe pakTryecKoi
paboTel Ha TemMy: MeTozpl peltieHHs Tapabo/IMyecKiX ypaBHeHHH (Ha
rprMepe OJHOMEPHOTO YpaBHEeHHSsI TeIUIONPOBOAHOCTH). MccnenoBaHue

Hayka. I'n. peg,.
¢u3.-mart. 1T,
1989 (I'n. 2-5.)
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CBOMCTB (OBYX — Ipe/I/IOKeHHBIX TperofaBaresnem) siBHbIX PC u3 E. H. )Kngkos. . 2
C/IeIyIOIIUX: TIPOCTOU SIBHBIN METO/; siBHbIe METO/bI IlepeMeHHbIX BrrunciresnbHas
HarpasieHuit (Metoel CaynbeBa, bapakara-Knapka, JlapkuHa). MareMaTuka: M.:
Axkapemus, 2013
(I'n. 4.)
M. M. CrenaHoB,
C.D.
Bosnocactos, B.
N. CemeHLIOB. .
UucneHHble
MeTO/bl
MeXaHUKU
CTUTOLITHOM
CpeJbl:
CII6.BI'TY
"BOEHMEX"
uMm. [1. .
Yctunogra, 2007
(I'm. 2)
B. . Kupees. .
. UucneHHbIe
[ToaroToBKa K MpakTHUYeCKOMY 3aHsSITHIO: BrImosHeHue NPAKTHYeCKOH MeTO/IBI B
paboThl Ha TeMy: MeTo/bI pellieHus TTapadoMuuecKuX ypaBHeHUH (Ha npUMepax 1
NpUMepe 0/HO-MEpHOT0 ypaBHeHHs TeTuIoNpoBOAHOCTH). VlccnesoBaHue sajauax: CaHKT- 7
CBOMCTB (OBYX — MPe/}/IOKEHHbIX riperofjaBaresneM) HessBHbIX PC u3 Tletep6ypr:
C/IeTyOIIMX: TIPOCTOM HesIBHBIA MeTof; KOMOWHUPOBAaHHbIE METOIbI; METOT Jlanb, 2022 (T
Kpan-ka-Hukosncona; metog Jrodopra-PpaHkerns v ap. 5.)
A A.
Camapckui. .
Bepnenue B
YHCJIEHHBIE
metozpl: CII6.:
Jlanb, 2005 (I'.
3-5.)
M. M. CrenaHoB,
C. K. CaBesbes. .
YucnenHele
MeTO/bI B
PaKeTOCTPOEHUU:
CII6.BI'TY
"BOEHMEX"
uM. [I. .
YcrtuHora, 2019
(4. 2)
Urtoro no pa3geny 6 6
Paszgen 7. JYUII 3n/mmMnTuyecKoro TMia.
1. ITpumepsr AYYUIT u cuctem AYUIT snmvnTUyeCKOro TUma, A.A.
TIPUMEHSIOIIUXCS [T MO/IeTMPOBAHUS Pa3HOOOPa3HbBIX TPOLECCOB MPH Camapckui, A.
pa3paboTke HOBBIX 00pa3LI0B aBUapaKeTHOM M KOCMUYECKOM TEXHUKH. 2. B. I'ynumn. .
[MpumeHeHWe MeTO/ja KOHEUHBLIX PAa3HOCTeH [i/isi ypaBHEHUM UucneHHbIe
JTUTITUUECKOTO TUTIA (Ha rpuMepe ypaBHeHui Jlaryiaca u [TyaccoHa). MeTozbl: M.: 2
UreparjronHbie MeTobl. [IaTTOueyHas cxema PyHre. [JeBsiThuToueuHas Hayka. I'n1. pen.
cxeMa BbICOKOTO mopsifika. 3. I[IpuHiun ycraHoBieHus. 4. [Ipumepsl (bu3.-Mart. mT.,
KOHEYHOPA3HOCTHBIX CXeM JJIs1 PelleHHs [ByXMEPHOIO ypaBHEHNs 1989 (I'n. 7.)
Jlarutaca, MCIO/Ib3YOIIUX [IPUHLIUI YCTAHOB/ICHUS. B. U. Kupees. .
[ToaroToBKa K MPaKTUUECKOMY 3aHSTHIO: BhITIO/THEHNe MpaKTHyeCKou YucreHHble 2
paboThI Ha TeMy: MeTo/ibl pellieHus S/UTUNTHYECKUX YPaBHeHUH, (Ha METO/pbI B
rpuMepe ABy-MepHOro ypaBHeHus Jlannaca). 1. «IIpsimoii» mMeTog PyHre rpumepax u
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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».

3azauax: CaHKT-
I[TetepOypr:
Jlanb, 2022 (I'n.
5-7.)

[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!

B. H.
EmenbsHOB. .
Bregenne B
TEOpHI0
Pa3HOCTHBIX
cxem: CITI6.BI'TY
"BOEHMEX"
um. 1. ®.
Ycrunosa, 2006
(I'n. 6.)

M. M. CrenaHoOB,
C. K. Case/nbes. .
YucneHHbIe
MEeTO/bI B
pakeTOCTPOEeHUHU:
CII6.BI'TY
"BOEHMEX"
uM. [1. .
YctunHoga, 2019
4.2)

E. H. XXuzkos. .
BrruncnurensHas
MaTremMartuka: M.:
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«TIpUHLUIA YCTaHOBJIeHUs»: VcciesoBaHre CBOMCTB OHOM U3 Axkapemus, 2013 2
cnenytomux PC: npoctoii siBHBIN MeTof; MeToA SIHeHko H.H.; HesiBHBIN (I'n. 4-5.)
MeTO/], Tiepe-MeHHbIX HarlpaB/IeHU; MeTO, KITaCCUKU U Ap. M. M. CrermaHoB,
C.D.
Bonocacrtos, B.
. CemeHLOB. .
Uuic/ieHHbIE
MeTO/Ibl
MeXaHUKU
CTTOIITHOM
cpeppbr:
CII6.BI'TY
"BOEHMEX"
uMm. [1. .
Ycrunosa, 2007
(I'm. 3.)
A. A
Camapckui. .
Beeznenue B
YKCJ/IeHHbIe
meToasl: CII6.:
Jlans, 2005 (T'm.
4-6.)
Wroro 1o pa3geny 7 6
Pazien 8. O030p UMC/IeHHBIX METO 0B MEXaHUKH CILIOIIHOHN Cpe/ibI.
1. O630p 3a/1au, BO3HUKAOIIIMX NIPU pa3paboTKe HOBBIX 00pa3sijoB B. H.
aBHMapaKeTHOMN U KOCMUYeCKOM TeXHUKHU, B KOTOPBIX MPUMEHSIIOTCS fAaHHbIe | EMenbsaHoB, C. 1
MeTogpl. 2. KpaTKkas XxapakTepuCTHKa IporpaMMHbIX KoMiiekcoB ANSYS, | O. 3nopoBeHuH,
KompasFlow, FlowVision, Star-CD, Solidworks C. C. Kpaes. .
BBeneHre B HEKOTOPBIE CTielUaIbHbIE METO/IbI, TPUMEHSIEMbIE ISt ANSYS- 3
TPOBe/IeHUs] YMC/IEHHBIX SKCIIEPUMEHTOB B aBUapakeToctpoeHuu: 1. Metog| [PaKTHKyM:
XapaKTepUCTHK. 2. MeTo/k! CKBO3HOTO cueTa (cxema I'oyHoBa). 3. MeTog CII6.BT'TY
npsIMBIX 4. MeToy| MHTerpaibHbIX COOTHOIIeHuH JopoaHuipiHa. 5. Merog | 'BOEHMEX"
TenenuHa. 6. Metog, KpyrHbIx yactui] (bemnoijepkoBckoro-/IaBbioBa). 7. um. [l .
MeToz, yacTHI] B siueiikax. 8. MeTo/ KOHEUHBIX 37eMeHTOB (06beMoB). 9. | YcTHHOBa, 2005
Ocobennocty pertenvst ] YUIT ¢ ManbiM mapamMeTpOB TIPH CTapIieit (I'm. 1.)

21978




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/JI OODEHOYHBIX CPEICTB

®DoH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHHs 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
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
BOTIpOCaM, CBSI3aHHBIM C LiefIbI0 U 3aZladaMu BbirosiHeHust [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
3HaHUSM CTY/ZIeHTa M0 JaHHOMY NPaKTHueCKOMY 3aHSTHIO, OTUeT 110 MPaKTUUeCKOMY 3aHSITUIO CUMTAeTCs
TIPUHSATHIM.
OCHOBaHUSIMH [IJ151 [IOTIOJTHUTETBHO /[0PabOTKY OTYeTa SIB/ISFOTCS:
-HeOpeXKHOE BBITIO/THEHNE,
-HU3KOe KayeCTBO rpaduuecKoro Marepuasa (HeBepHbIi BLIOOD MaciITaba uepTexei, OTCyTCTBHe YKa3aHHUs
e/IMHUL] U3MepeHHs Ha rpaduKax),
OTuer He MOXKET OBITh TIPUHST U TIOAJIEXKUT J0PabOTKe B Cydae:
-OTCYTCTBHSI HeOOXOMMBIX pa3/iesioB,
-0TCyTCTBHS HeoOX0oauMoro rpaduueckoro Marepuana,
-HEeKOpPPeKTHOM 00paboTKH pe3y/bTaToB.

[11a6s10HBI OTYETOB TIO NMPAKTUUECKUM paboTam;

[TpakTrueckast paboTa, BBITIOIHsIEMAsT B XO7ie TpakTHueckoro 3aHsaTust Ne 1-3 (pa3zen Ne 5)
«MeTo/ibI pellieHus TUepooIMyecKUX ypaBHeHHH (Ha MpUMepe OfIHOMEPHOT0 BOJTHOBOTO YpaBHEHUS MEPBOr0
Topsi/iKa)»

B oTueTe HEOOXOAUMO MPe/ICTaBUTh:

1. TIlocTaHOBKY 3a7auu.

2. Maremarrueckyo MoJe/b.

3. KpaTKylo XapakTepuCTUKY HUCCe/lyeMblX MeTOL0B

4. AHanu3 NoJyly4YeHHbIX Pe3y/lbTaTOB ¥ COOTBETCTBYIOLLME BbIBOJBI.

5. Pacnieyarky noJiy4eHHBIX pe3y/IbTaToB.

6. I'padmky HAYATFHOTO TOJIOXKEHUST CKauKa, TPOMEeKYTOUHBIX ¥ KOHEUHOTO ero TIOIOKeHUH /1St
paccMaTpuBaeMbIX METOZOB MPU pa3/IMUHbIX 3HaueHHaXx yucesn KypaHra.

KoHTpo/bHbIE BONPOCHI.

1. YpaBHeHue runepOoMuecKoro THIa, Haua/lbHble ¥ TPAHUUHBIE YC/IOBUSL.

2. KoppeKTHO MOCTaB/IeHHbIe 3a/]a4H /IJ1s1 ypaBHEHUH TUIepOoMueCcKoro THIIA.

3. CxeMbl, IpUMeHsieMble B 1abopaTopHOIi paboTe, HX CBOMCTEA :

-111a06/108H;

-IBHOCTb W/WU/U HESIBHOCTB;

-anmnpoKCUMaLus;

-COIVIaCOBaHHOCTE;

-YCTOWUNBOCTE;

-KpUTEepUU YCTOMUMBOCTH;

-CXOAUMOCTb;

-YMCJIeHHas BA3KOCT;

-XapakTep ToyYaeMbIX OIINOO0K;

-[ucriepcusi, guccunaiys, ubdysus;

-aHa/ 3 MOAUGUIIMPOBAHHOTO ypaBHEHMUS;

-CpaBHeHHe C IPyrUMU CXeMaMH.

[MTpakTueckas paboTa, BbIIO/HsIeMasi B Xofe TipakThueckoro 3aHsaTusi Ne 4-5 (paszen Ne 6), «MeToap! pelieHus
napaboyiMuecKrX ypaBHeHHWH (Ha pUMepe OJHOMEPHOTO YPaBHEeHHs TeIIONPOBOAHOCTH )»

B oTueTe HeOOXOAUMO TIPe/ICTaBUTh:

1. [TocTaHoBKa 3a7jauu.

2. Maremarnueckasi MOZieJlb.

3. Kparkas xapakTeprCTHKa UCC/IelyeMbIX MEeTOZI0B

4. AHany3 NosiyyeHHBIX pe3y/abTaTOB U COOTBETCTBYIOLME BEIBOZDI.

5. PacrieuaTka nosyueHHbIX pe3yJIbTaroB.
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6. I'padmku pacripesiesieHysi TEMITEPATYPHI B CTEP)KHE B Pa3/IMUYHbIE IPOMEXKYTKU BPEMEHH ISl BCEX
paccmarpuBaeMblIX METOZOB IIPU pas/IMUHbIX 3HaYeHUsX yucen 'R' wm 'C'.
KoHTposibHBIE BOTIPOCHI.

1. YpaBHeHue rapaboMuecKoro THUIa, HadajbHble ¥ 'PaHUYHbIe YCTOBHSL.

2. KoppeKTHO MOCTaB/eHHbIe 3a/]auu /IJ1s ypaBHeHUH rapabosimuecKoro TUra.
3. CxeMbl, IpUMeHsieMbIe B 1abopaTopHOl paboTe, HX CBOMCTEA :

-111a06/10H;

-SIBHOCTb W/WJTU HESIBHOCTD;

-armnpoKCcuMaLys;

-COIVIaCOBAHHOCTb;

-YCTOWUNBOCTE;

-KPUTEpPUH YCTOMUNBOCTH;

-CXO[IUMOCTb;

-uKC/IeHHast BSI3KOCTh;

-XapakTep Mo/y4aeMbIX OLINO0K;

-[ucriepcusi, guccunaiys, nuddysus;

-aHa/M3 MOAM(ULIMPOBAHHOTO ypaBHEHMSI;

-CpaBHeHUe C JPYTUMH CXeMaMH.

[TpakTrueckast pabota, BhITIOHsSIEMAas B Xofe TIpakTudeckoro 3aHsaTus Ne 5-6 (paszen Ne 6), «MeToab! pemeHus
napaboyiMuecKnx ypaBHeHHWH (Ha pUMepe OJHOMEPHOTO YPaBHEeHHs TeIIONPOBOAHOCTH )»

B oTueTe HeoOX0AUMO MpeCTaBUTh:

1. [TocTaHoBKa 3a7jauu.

2. Maremaruueckasi MOZie/lb.

3. Kparkas xapakTepyCTHKa UCC/IelyeMbIX METOZI0B

4. AHanu3 NMoJiy4eHHBIX pPe3y/abTaTOB U COOTBETCTBYIOLE BEIBOZBI.

5. PacrieuaTka nosryueHHbIX pe3yJbTaroB.

6. I'paduku pacnpesiesieHHsl TeMITepPaTyPhbl B CTEP)KHE B pa3/UYHbIE IPOMEXXYTKU BpEMEHH AJIs1 BCEX
paccMarpuBaeMbIX METOZ0B IIPU pa3/IMUHbIX 3HaueHHsx yucen 'R' wmm 'C'.

KoHTponbHEIe BOMPOCHI

1. fIBHBIE U HesIBHBIE PA3HOCTHBIE C

2. CxeMbl, IpUMeHsieMbIe B JlTabopaTopHOii paboTe, UX CBOMCTBA :
-111a0/I0H;

-SIBHOCTb W/WUJT HESIBHOCTb;

-arnpoKCUMaLus;

-COIVIaCOBAHHOCTB;

-YCTOWUMBOCTE;

-KpUTEpUH YCTONUYNBOCTH;

-CXOZJUMOCTb;

-UyCc/IeHHast BA3KOCTh;

-XapakTep I0/IyyaeMbIX OLIMOOK;

-Iucriepcus, guccumaiys, nuddysus;

-aHanM3 MOZUGULIMPOBAHHOTO YpaBHEHUS;

-CpaBHeHHe C [JPyTUMH CXeMaMH.

3. Metopg! pemienus CJIAY. MeTtof, TpeXTOUeUHOM MTPOrOHKU — aJlTOPUTM, CBOWCTBA.

[MTpakTnueckast paboTa, BBITIO/HSIEMast B X0/ie TipakThueckoro 3aHsaTus Ne 7-8 (paszen Ne 7), «MeTofpl pelieHus
3/UIMITUYECKVX YpaBHeHUH, (Ha IIprMepe JByMepHOro ypaBHeHus Jlanaca)»

B oTyeTte He0OXOAMMO TIPeCTaBUTh:

1. IlocTraHOBKa 3a/auu.

2. Maremaruueckasi MOZieJlb.

3. Kparkas xapakTepucTHKa pacCMaTprUBaeMbIX METO/OB.

4. AHanu3 NoJjly4yeHHbIX Pe3y/bTaTOB ¥ COOTBETCTBYIOLME BbIBOABI.

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

6. I'paduk Iter=F(¢).

7. IlpumepHas KapTWHa N0/ TemMreparyp (M30/IUHUN).

KoHTpO/IbHbIE BOMPOCHI.

1. YpaBHeHue 3/I/TUIITHYECKOTO THTIA, KPaeBble YC/IOBHSI.

2. KoppeKTHO MocTaB/eHHbIe 3a/jauu [/l YpaBHEHHH /I/TUNITHUECKOTO THIIa.
3. CxeMbl, IpUMeEHsIEMbIe B 1abopaTopHOI paboTe, X CBOMCTBA:

-111a0/10H;
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-SIBHOCTb W/WJTU HESIBHOCTD;

-arpoKCUMaliys;

-COTJIaCOBAHHOCTE;

-YCTOWUHBOCTE;

-KPUTEepUH YCTOMUHUBOCTH;

-CXO[IUMOCTb;

-XapakTep MOIy4YaeMbIX OIIUO0K;

-Ivcriepcusi, auccunarms, auddysus;

-aHa/ 3 MOAU(MUIMPOBAHHOTO YpaBHEHUS;

-CpaBHEeHUeE C [PYTUMHU CXEMaMH.

4. TIpsiMble U UTepAIIMOHHBIE METOABI PEIIEHHS CUCTEM JIMHEHHBIX ajiredpanuecKux ypaBHeHui. Metof
Iaycca-3aiifiensi, MeTo/, TI0C/IeI0BaTe/IbHOM BepxXHel peakcaruu

[TpakTrueckast pabora, BeITIOHsSIEMas B Xofe TipakTudeckoro 3aHsaTus Ne 8-9 (paszen Ne 7), «MeToab! pereHus
3JIJINTUUECKUX YPaBHeHUH, (Ha prMepe AByMepHOI0 ypaBHeHus Jlamniaca)»

B oTueTe HeoOX0AUMO MpeCTaBUTh:

1. [TocTaHoBKa 3a7jauu.

2. Maremaruueckasi MOZie/lb.

3. KpaTkasi xapakTepruCTHKa pacCMaTpUBaeMbIX METO/[OB.

4. AHany3 NoJiy4eHHBIX pPe3y/abTaTOB U COOTBETCTBYIOLME BEIBOZBI.

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

6. [IprMepHas KapTHHA M0/ TeMmepaTyp (U30IUHUI).

KoHTponbHbIe BOTIPOCHL.

1. ITpuHIMII yCTaHOB/IEHUS.

2. KoppeKTHO TocTaB/ieHHbIe 3a/laui [Jis YpPaBHeHU! S/UTAIITHUeCKOTO THUTIA.
3. CxeMbl, IpUMeHsieMble B TabOpaToOpPHOU paboTe, MX CBOWCTRA:
-111a0/10H;

-SIBHOCTh W/WIW HESIBHOCTE;

-arnpoKCcUMaLysi;

-COT/IaCOBAHHOCTD;

-yYCTOWUMBOCTE;

-KpUTEPUH YCTOWUUBOCTH;

-CXOAUMOCTb;

-XapakTep To/TyYaeMbIX OIINOO0K;

-ucriepcusi, guccunaiys, ubdysus;

-aHa/ 3 MOAUGUIMPOBAHHOTO ypaBHEHMUS;

-CpaBHeHUe C [PYTUMHU CXeMaMH.

JuddepennypoBanHblii 3aueT

K cpaue guddepeHIipoBaHHOTO 3a4eTa JOIMyCKaroTCsi 00yuarolecsi py yCJI0BUH BbITTOJTHEHHS BCEX
MPaKTUYeCKUX paboT, MpeZyCMOTPEHHBIX TIPOrPaMMOM AV CLIUTIIMHBI.
Ouenka 3a AuddepeHIVPOBAHHBIN 3aUeT BBICTAB/SETCS 110 pe3y/IbTaTaM OTBETOB Ha BOIIPOCHI K
I bepeHIMPOBAHHOMY 3a4eTy:
- “3auTeHO-0T/IMYHO” BBICTAB/SAETCS CTYAEHTY, IPOYHO YCBOMBIIEMY MPOrpaMMHbBIN MaTeprai,
HCuepribIBalollle, FPaAMOTHO Y JIOTHYeCKU CTPOIHO ero ussaratoiieMy. [Ipy 3ToM CTy[eHT He 3aTpyJHseTCs C
OTBETOM TP BH/|0M3MeHeHHH BOIPOCa, CBOOOAHO CIIPaBIIseTcs C 3a/jadaMy, BOIIPOCaMU U IPYTUMH BUjaMU
TIpUMeHeHHsT 3HaHUH, TT0Ka3bIBaeT 3HAKOMCTBO C JINTepaTypOH, MPaBUIbHO 000CHOBLIBAET TIPUHSThIE PElleHus].
- “3auTeHO0-X0pOLIO” BLICTAB/SETCS CTYAEHTY, 3Ha0LleMy NPOrpaMMHbIA MaTepuas, FPaMOTHO U MO CyLeCTBY
W3J1araroiieMy ero, KOTOpblid He [J0MycKaeT CyllleCTBeHHbIX HETOUHOCTeH B OTBETe Ha BOIPOC, MPaBWIbLHO
TIpUMeHsIeT TeopeTUUYeCKHe M0JI0)KeHUs TIPY pellleHrH MpaKTUUeCKHUX BOMPOCOB U 3a/iau, BiafleeT
HeoOXOMMBIMU HaBBIKAMH U IPHEeMaMH MX BBITIOTHEHHSI.
- “3auTeHO-yJ0B/IETBOPUTEBHO” BLICTAB/ISIETCS CTY/I€HTY, KOTOPBIM NMeeT 3HaHHUS TOTbKO OCHOBHOTO
Marepuasa, Ho He yCBOWJ JieTasel, oIycKaeT HeTOUHOCTH, He[JOCTaTOYHO NpaBU/IbHble (POPMYIUPOBKHY,
HapylleHus [10C/1el0BaTe/IbHOCTH B U3/I0’KEHUH NTPOrpaMMHOI0 MaTepuaiia.
- “He 3auTeHO” BBICTABJISIETCS CTYZI€HTY, KOTOPBIM He 3HaeT 3HAYUTeIbHON YaCTH NpOrpaMMHOIO Marepuarna,
JIOTyCKaeT CylleCTBeHHbIe OILMOKY, HeyBepeHHO, C OOMbIIMMU 3aTPyAHEHNSIMH TTBITAeTCsl OTBETUTD Ha
BOTIPOCHI.

[TpuMepHBIi ITepeueHb BOIPOCOB, BLIHOCUMBIX Ha U depeHITMpOBaHHBINA 3aUET.

1.IIpumeps! auddepeHIMaNbHBIX yPaBHEHHH B UaCTHBIX MTPOU3BOAHBIX ([ YUIT) pasnuuHbIX THUIIOB U UX
CUCTeM, NIPUMEHSIEMBIX [IPU MOJ|e/ITMPOBAHUU B aBUApaKeTOCTPOEHUHU.
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2. AYUII. «Pusnueckasi» Knaccupukausi.

3. AYUII. «Maremarrnueckasi» kKinaccuburarnus IYUII 2-ro mopsigka GyHKIMHM 2-X TIepeMeHHbIX.

4. 1Y UII. INonarue xapakTeprcTUK Ha ipuMepe [ YUII 1-ro nopsiaka GpyHKIMIA 2-X TepeMeHHbIX.

5.0YUIl. Knaccudukarnys ¢ nomorrbio xapakrepuctuk [ YUIT 2-ro nopsiaka GyHKUMN 2-X TTepeMeHHBbIX.
6.JYUII. Vpxest MeTo/jJa KOHEUHBIX Pa3HOCTeM

7. Y UII. Pa3HOCTHOe BbIpakeHHe /i1 YaCTHBIX MPOU3BOJHBIX.

8. YUII. KpaeBsle ycinoBusi. KoppeKkTHast MOCTaHOBKA KpaeBOW 3aJauul.

9.0 YUII. fIBHble U HessBHbIEe PA3HOCTHBIE CXEMBL.

10.JYUII. CornacoBaHHOCTb, YCTOMYMBOCTb, CXOJJUMOCTh Pa3HOCTHBIX CXeM.

11.AYUII. Teopema Jlakca.

12.JYUII. Meton HetimMaHa /151 aHa/iM3a YCTOMYUBOCTH.

13.IYUII. MeTtop «1o noToKy» (1-bifi MeTog Diinepa) st IYUIT rurnep6o/iiueckoro TUMa: 0JHOMEPHOIO
BOJIHOBOT'O ypaBHEeHUs 1-ro nopszjka.

14.1YUYTII. MeToj «TIPOTUB MOTOKa» Ayist JIYUTT runepbo/MuecKoro TUMa: OJHOMEPHOTO BOJTHOBOTO
ypaBHeHUs 1-ro nmopsizika.

15.JYUII. MoauduiimpoBaHHOe ypaBHeHHe MeTOZa «IIPOTUB TIOTOKa» AJisi O[HOMEPHOTO BOJIHOBOTO
ypaBHeHUs 1-ro mopsifika.

16.AYUII. JuccUnaTUBHBIE U AUCIIEPCUOHHBIE OIIUOKHU.

17. 0YUYIIl. AMIIUTY/HBIE U (a30BbIe OMIMOKH.

18.YUII. 2-oit meTog Diinepa u Metoy Jlakca asisi pertienust [ YUIT rurep6ommyeckoro Tma: 0fHOMEPHOTO
BOJIHOBOT'O ypaBHeHUs 1-ro mopsijka.

19.AYUII. Cxemsl 2-ro niopsigka TouHocTd Asisi 1 YUTII runepOosuecKoro TUIa: OHOMePHOTO BOJTHOBOTO
ypaBHeHUs 1-ro mopsika

20.JYUYII. OcobeHHOCTH pellieHus mapabouuecKux ypaBHeHui. [TpocToli iBHBIH, TPOCTO HesIBHBINA METO/bI,
MeToz, Kpanka-Hukoscona pelieHrst 0fJHOMEPHOIO YPaBHEHHs TeIJIONIPOBOJHOCTH.

21.AYUIl. KomOHHHpPOBaHHBIE METOABI PeIlleHHsT OHOMEPHOTO YPaBHEeHHUsI TeT/IONPOBOAHOCTH.

22. IYUIL. OcobeHHOCTH pellieHus apabonuuecKrX ypaBHeHWH. SIBHbIN MeTO/ IepeMeHHBIX HarpaB/ieHUH
CaysnbeBa. pellleHUs OfHOMEPHOTO YpaBHeHHsI TeNIONPOBOJHOCTH.

23.0YUII. OcobeHHOCTH pellieHus rapabonuecKuxX ypaBHeHUH. SIBHBINM MeTOA TiepeMeHHbBIX HarlpaBieHuH
bappakara-Knapka. peleHust OfHOMePHOIO ypaBHEHUs TeTIONPOBOJHOCTH.

24 TYYTII. Oco6eHHOCTH pellleHHs] MHOTOMEPHBIX Mapabo/iMueckKux ypaBHeHUH. [TpocToii IBHBIN MeTo/I.
25.1YUII. OcobeHHOCTH pellieHrs] MHOTOMePHBIX TTapabosinueckux ypaBHeHUH. [IpocTo HesBHBINM MeTo,
26.1YUII. OcobeHHOCTH pellieHrs MHOTOMepHBIX TTapabosinueckux ypaBHeHuid. Metos Kpanka-HukoncoHna
pellleHHs JBYXMePHOI0 ypaBHEHUs! TeIVIONPOBOAHOCTH.

27.0YUII. OcobeHHOCTH pellleHrsi MHOTOMEePHBIX MapabosimuecKux ypaBHeHWH. Vifes MeTozia paciieryieHus..
HesiBHbIIT MeTO/1 TTlepeMeHHBIX HalTpaBJ/IeHUH.

28.0YUII. Oco6eHHOCTH pellleHHs] MHOTOMEPHBIX Mapabo/iMuecKux ypaBHeHUH. Viies MeTozia paciiiernyieHusl.
Metog H.H. fIHeHKo pemenust AByXMepHOIO YpaBHeHUs TEIIONPOBOLHOCTH.

29.1YUIL. OcobeHHOCTH pelleHus UTUITHUeCKUX YpaBHeHud. Metoz PyHre zst petuenus ypaBHenus 1Y UIT
Jlarinaca.

30.AYUII. OcobeHHOCTH pelIeHus JUTMNTHYeCKAX ypaBHeHu. [IpuHLun ycTaHoBieHUs. HesiBHBIN MeTo,
TiepeMeHHBIX HaripaB/ieHui peitieHus [ YUIT Jlamaca.

31.0YUII. Oco6eHHOCTH peLIeH s SIIMIITHUeCKUX YpaBHeHul. [IpuHLun ycTaHoBneHust. Meton H.H. IHeHKo
pewenusa A YUII 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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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Nel

Ne 2

Ne 3

Neo 4

Bonpocbl omKkpbimoz2o muna:

Kakwe ycoBust HeOOXOAMMBI U JOCTaTOUHBI /ISl CXOJMUMOCTH PellIeHHs] KOHEYHO-
Pa3HOCTHOM CXeMbI K TOUHOMY DelleHHI0 JTMHeHHOr0 HeCTal[iOHapHOIo
muddepeHMaTBHOTO YpaBHEHHS B YAaCTHBIX TIPOM3BOJHBIX TIPU U3MeJIEYeHUN CEeTKU
(Teopema Jlakca)?

Yro Takoe siBHBIE METO/bI peleHus A depeHLManbHBIX YPABHEHUH B YaCTHBIX
TIPOU3BOJHBIX?

Uro Takoe COIIaCOBaHHOCTb KOHEYHOPA3HOCTHOIO MeTO/A pellleHUs]
IuddepeHIMaTbHBIX YpaBHEHUM B YaCTHBIX MPOM3BOAHBIX (I YUIT)?

YTo Takoe yCTOHUMBOCTE KOHEUHOPAa3HOCTHOTO MeTo/a peliieHust JuddepeHaabHBIX
ypaBHEHUM B YaCTHBIX NMPOoM3BOAHbIX ([ YUII)?

Kakue kpaeBbie ycyioBUsi He0OXOMMO 3a/1aTh AJ1s1 KOPDPEKTHOM IMOCTAaHOBKY 3a7jauH,
KOTOpasi onuchiBaeTcst AuddepeHIaibHBIMU YPaBHEHUSMU B YaCTHBIX TTPOU3BOJHBIX
(AYUII) snnunTruecKoro Tymna?:

Uto Takoe HesiBHbIE MeTO/bI pellleHus fuddepeHIMaNbHBIX YpaBHEHUM B YaCTHBIX
MPOU3BOAHBIX?

K kakomy Tumny otHocurcs ypaBHeHue Jlariaca?

Korpa 3azaua g guddepeHyaabHbIX ypaBHEHUN B YaCTHBIX TPOM3BOHBIX
Ha3bIBaeTCsl KOPPEKTHO MOCTaB/IeHHOMN?

B uém coctout uzes NpyHIMIA yCTaHOB/IEHUs /151 pellieHus AiddepeH{MaNTbHbIX
ypaBHeHMI B 4aCcTHbIX NTpou3BoAHbIX ([ YUII) anmuntryeckoro tumna?

K Kakomy TUIly OTHOCUTCSI OJHOMEpHOe ypaBHeHUe TellJIONPOBOJAHOCTU?
Bonpocbl 3akpbimozo muna:

Ha kakue Tpu kacca fensitces guddepeHnanbHble ypaBHEHHUS B YaCTHBIX
TPOM3BO/JIHBIX 2-TO MOPSIZKa:

1. TpaHClIeH/IeHTHbIe, IT0Ka3aTe/bHble JorapudmMuyecKue;
2. runiepbonmueckue, apabonuueckue, S/UTUITHYe CKHE;
3. uppalMoHasbHbIe, T0Ka3aTe/lbHbIe, JI0rapupMudecKue;

4. TpaHCLIeH/IeHTHbIE, PallMOHAJIBHbIE, JIorapudMuUecKue?

CX0IMMOCTb KOHEUHOPAa3HOCTHOIO MeTo/ja pellieHus JuddepeHIMaIbHbIX YpaBHEHUN B
YaCTHBIX Mpon3BogHLIX ([ YUII) 10!

1. cTpeM/ieHHe IOTPeIHOCTH alMpOKCHMALMY K HYJIIO TTPU U3MeJIbUeHUN CeTKY;
2. cTpeMJIeHHe TIOTPeLTHOCTY OKPYIJIEHUS K HYJIFO IIPU U3MeJIbueHUH CEeTKH.

3. mobasi OTPEeITHOCTh He AO/DKHA BO3PacTarh B MHOOOM y371e pacuéTHOM CEeTKU TI0 Mepe
TIPO/IBYKEHUS 10 MapIIIeBOM KOOD/IMHATE;

4. cTpeM/ieHHe TIPUOTIMPKEHHOTO PeIleHus, TOTYUYeHHOTO TTPU UCTI0/Ib30BaHUM KOHEUHO-
Pa3HOCTHOrO MeTo/a, K TouHOMY peltteHuto [ YUII ripyu n3MesibueHUN CeTKU.

Ecym BeITONHsIeTCS CieAyoliiee ycaoBue: Tipu petiednu [IYUIT mobast OrpeiHoCTs He
BO3pacTaeT B JIF000M y37/ie paCUéTHOMN CETKH I10 Mepe MPOBIKEHUs TI0 MapleBOM
KOOp/IMHATE — TO CIIPABE/I/IMBO CIEAYIOIee YTBEPKAeHHE:

1. KOHeUHO-pa3HOCTHAs CXeMa COIVIaCOBaHa;
2. KOHEUHO-Pa3HOCTHasl CXeMa yCTOMUMBa;
3. KOHEUHO-Pa3HOCTHAsI CXeMa CXOOUTCS;

4. XOHeYHO-pPa3HOCTHAs CxeMa He coIvlacoBaHa?
Ecnu perieHye of[HOMepHOro ypaBHEHHs TeM/IONPOBOJHOCTH MILETCS Ha BCEM
0JJHOMEepPHOM TPOCTpPaHCTBe (-00
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1. HauanBHBIE U TPAHUYHbBIE YCIOBUS;
2. TO/IbKO TpaHUUHbIe YCIIOBUS;
3. TOJILKO HauaJibHbIe YCI0BUS;

4. HayasbHbIE U TPAHUYHBIE YCIOBHS 33/IaBaTh He TpeOyeTcs.

Ne 5 Ecnu npu pewenuu JYUII peanu3syeTcsi CTpemyieHHe MOTPELITHOCTH allipOKCUMAaLAU K
HYJIIO TIPU U3MeJIBUeHUM CeTKH, TO CIIpaBe/JIuBO C/IeAYIoLee YTBep)KIeHue:

1. KOHEUHO-pa3HOCTHAsI CXeéMa COT/IaCOBaHa;
2. KOHEUHO-PA3HOCTHAsE CXeMa YCTOWUMBA,;
3. KOHEYHO-Pa3HOCTHAsI CXeMa CXOJUTCS;

4. KOHeYHO-pa3HOCTHAs CxeMa He COTVIacOBaHa
Ne 6 OfHOMEpHOe BOJTHOBOE YpaBHEHHWE BTOPOTO MOPsJKa SABISIETCH:

1. smanrryeckum I YUIT;
2. runiepbomyeckum [ YUIT;
3. mapabomueckum [ YUIT;

4. cranmonapHbeiM [IYUII.

Ne 7 Ecnu ripu permennu nuHedHoro JYUIT ogHOBpeMeHHO BBITIOHSFOTCS YC/IOBUS
COIIaCOBAaHHOCTH U YCTOMUMBOCTH, TO CIIPaBe/J/IMBO C/IeAyIOLee YTBep)KIeHue:

1. KOHeUHO-pa3HOCTHAas CXeMa He CXO[IUTCS;
2. KOHEeYHO-Pa3HOCTHAsA CXeMa KOHCePBaTUBHA;
3. KOHEeUHO-Pa3HOCTHas CXeMa CXO[UTCS;

4. KOHeYHO-pPa3HOCTHAas CXeMa UMeeT BTOPO MOPSA0K TOUHOCTH (BTOPO MOPSA0K
TIOrPeITHOCTH anmnpoKCUMAL|H).

Ne 8 Kakue n3 nepeuriciienHsix cxeM peienus [1YUIT oqHOMepHOro ypaBHeHUs
TeTUIONPOBO/IHOCTH SIB/SIIOTCS YCJIOBHO YCTONUMBBIMU:

1. mpocToii HesIBHBIN MeTOf;
2. TIPOCTOM SIBHBIM METO/;
3. cxema bappakara_Kiiapka;

4. metoz, Kpanka-HukoscoHa.

Ne 9 s aHam3a yCTOMYMBOCTA KOHEYHOPAa3HOCTHOTO METO/A pelleHus
mnddepeHMaIbHBIX YpaBHEHMH B YaCTHBIX NPou3BoAHBIX ([ YUIT) ucnomnb3yercst:

1. meTog CuMIICOHa;
2. metop ["aycca;
3. metop HetotoHa-PacdcoHa;

4. metog, HetimaHa.
Ne 10 Kakue u3 nepeunc/ieHHBIX METO/IOB TPeOYIOT MeHBIIIE IeMCTBUM TIPH PEIIEHUH CUCTEM
JIMHEHHBIX a/iredpanyecKUX YpaBHEHHUH C TPEXIMaroHaIbHON MaTpULIei:

1. metop INaycca-3aiiens;
2. metop ['aycca;
3. metog, Kpamepa;
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4. MeTo/; TPEXTOUEUHOMN POrOHKU.
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