MHHHUCTEPCTBO HAYKH U BBICIIETO OBPA30OBAHUS POCCUHCKOM
SEJEPALINU
enepamsHoe rocyzapcTsenHOe aBTOHOMEHOE 06pa3oBaTeIbHOe YUPEKICHHE
BBICIIEro oOpa3oBanus
«CAHKT-TETEPBYPI'CKHH TOCYXAPCTBEHHBI1 VHUBEPCUTET
ADPOKOCMHYECKOT'O ITPUEOPOCTPOEHUS »

Kadenpa Nel3

«YTBEPXIAIO»
PykoBoautens Hampasienus

JOWL..K.T.H., 01K

I0CTB, Y4. CTENCHD, 3BAHME)

{zo,

K. IToHomapen
(nozmucs)

(4»___06_ 20227,

PABOYASI ITPOTPAMMA JIMCLIMTUIAHBI

«CucreMbl yopasiaeHus aapo'?a':npymmn JIETATE/IbHBIMH anlliapaTaMu»
¢

BARKE JTHCLIHTLIHHE)

Kon nanpasnenus 24.05.06
Hanmenoauue CHCTCMBI yIIPaBIICHHA JIETATENEHEIMH ANNAPATAMH
HaInpaBneHAs/
CrenUanbHOCTH
Haumenopauue [Tpubopst cHCTEM yNpaBiReHNUs JETATEMLHBIX
HalpaBIECHHOCTH anmnaparoB
Popma o6yuenns OuHas

~ Cankr-[lerepGypr 2022r.

Jlucrt cornacopaums paGoyeii MPOrpaMMBb! AUCLAILTHHEL

[TporpamMy cocrasun(a)
IO, K.T.H., 0L, @’/L AM. Iandepos

AOMKHOCTS, Y, CTENICHD, 3BAMHC noanuce, aata HHMUMANL, damu g

ITporpamma onoGpena Ha 3acezaHHK Kadeapsr Ne 13
«14»___06 2022 r, mpotokon Ne 10

3asenyromuis kadeapoit Ne 13

K.T.H.,J0Il H.A. OpunHHMKOBa
ACSDKHOCTS, Y. CTeNCHD, 38aHHE noJ; , A&Ta HHHUHaNk, @RMH!IM
Orsetcreennnii 3a OI1 24.05.06(01)

JOLL.,K.T.H., 0011 B K. [Tonomapes
AOMKHOCTD, VM. CTENECHD, 3BAHKC TIOAMHCH, AaTa MHULHANL, hamums

3aMecTHTENh AMPEKTOpa HHCTHTYTa (dpaxynsrera) Ne 1 no meroammeckoii paGore

C1. ipenoaasarens % B.E. Taparyn
AOCIDKHOCTS, YY. CTENCHS, 3BAHKE HCh, JaTa HHAUHATRL, tbaMHJlmi



AHHOTAIIUSA

Juctunnmna «CHCTeMBl YIpaBJICHUS adpOyNPYTMMHU JIeTaTelbHBIMU ammaparaMu»
BXOJIUT B 00pa30BaTEIbHYIO MPOTPaMMY 1O crieluanbHOCTH «24.05.06 «Cuctemsl yripaBieHUS
JeTaTeIbHBIMU amnmnapaTaMu» HamnpablieHHOCTh «IIpubopsl cucteM yrpaBieHHs JETaTeIbHBIX
anmapatoBy. JluciumniuHa peanusyercs kadenpoi Nel3.

JucuunimHa He  sBiISeTCs — 00s3aTeNbHOM  NMPU  OCBOGHHUU  OOYYaroIIMMCS
oOpa3oBaTeNbHONW  MporpaMMbl M HampaBlieHa Ha  yriayOneHHoe — (OpMHpOBaHUE
pohecCuOHANBHBIX KOMIIETCHIINN:

[NIK-6 «Cmnocoben ¢opMHpOBaTH HOBBIE HAINpPABICHHUS HAYYHBIX MCCICIOBAHUN U
OTIBITHO- KOHCTPYKTOPCKUX Pa3pabOTOK»

CopepxaHue IUCLHUIUIMHBI OXBAaTbIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C METOAAMHU
MaTEeMaTHUYeCKOr0 OINUCAaHUs a’pOYNpPYruxX JEeTaTeIbHBIX amnmapaToB pa3IUYHBIX KIJIACCOB
(caMOJIeTOB, pakeT, BEPTOJIETOB), MPOEKTUPOBAHHIO CHUCTEM YIIPABICHUS M aHAIU3Y UX
NUHAMHYECKUX CBOMCTB.

[IperonaBanye TUCHMIUIMHBI TMPEAYCMAaTpPUBAET CleAyioume (opMbl OpraHu3aluu
yueOHOr0 MpolLecca: IeKyUll, CAMOCmosimenbHas paboma 00yuanue2ocs, KOHCYI1bmayuu.

[IporpaMMoii IHUCHUIIIMHBI IPETYCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B GopMe 3a4era.

OO01mast TpyA0€MKOCTh OCBOSHUS TUCIUTIIMHBI COCTABISAET | 3a4eTHYIO eAMHUILY, 36 4acoB.
SA3bIK 00y4YeHUS 10 JUCITUTUTHHE «PYCCKUN».



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYEeHUsI MO JUCHUIIUHE

1.1. Heau npenogaBaHus AW CHUNIHHBI

Hensto mpenogaBanusi kypca «Cuctembl ynpaBieHUsI a3pOYIPYTUMHU JIETATEIbHBIMU
ammapatamMu» sBiseTcss (GOpPMHUpPOBaHHE Y CTYACHTOB OOMMX TEOPETUYECKUX U
NpaKTHYECKUX 3HAHUK B 00JacTH NPOCKTUPOBAHUS, aHAlW3a W CHUHTE3a CHCTEM
YIOpaBJICHHUS  a’pPOYNPYrUMH  JIETaTeIbHBIMH  amnmaparamMd  pa3judHbBIX  KJIacCOB,
O03HAKOMJICHHE CTYJAEHTOB C MNPUHIUIAMU M METOJlaMU MaTEMaTUYECKOrO OIHCAHUS
TaKHUX JIETaTEIbHBIX alapaToB, H3YUYCHHE TCOPUH M BOIMPOCOB MPAKTUUECKOMN pean3anun
CHCTEM YIPaBJICHUS a’pOyNPYrUMHU JIETATeIbHBIMU alllapaTaMy. 3HAKOMCTBO C MOCJIEIHUMU
JOCTIOKEHUSAMH B O00JJACTH MaTEMaTHYECKOIO OIMCAHUS U  BBIYHCIEHUS JIOKAJILHBIX
aPOJMHAMUYECKUX HArpy30K, MNPOTrpaMMHBIMU CpEACTBaMHU JUIsl YKMCIEHHOIO aHallu3a
JBIDKEHUSI YIIPYTOMl KOHCTPYKIIMH, TIOJIBEPKEHHOM JIOKAJIbHBIM Harpy3KaM B IPOIIECCE MOJIeTa.

1.2. JucumniuHa siBjasieTcs: (akyJbTATHBHOW JUCHUIUIMHOH MO CHeNHAIbHOCTH
o0pa3oBaTe/IbHONM NPOrpaMMbl Bbiciiero oopasosanus (zanee — OII BO).

1.3. [lepeveHb MJIAHUPYEMBIX Pe3yJILTATOB 00yUeHHs MO TUCIUILINHE, COOTHECEHHBIX
¢ IVIAHUPYeMbIMH pe3yJjbTaTamu ocBoenust Ol

B pe3synbrare u3ydeHus AMCLUIUIMHBI 00y4aromUics T0JKEeH 001a1aTh CleIyIOIUMU
KOMIIETEHIMSIMH WK UX YacTsIMHU. KoMIieTeHIIun 1 MHAUKATOPBI UX TOCTHKEHUS IPUBE/ICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMIA U MHANKATOPOB MX JOCTHKCHHS

Koo n
Kareropus (rpymnmna) Koa v HanMeHoBaHNE HHIMKATOPA JOCTH)KEHHUS
HalMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETEHINH

[TK-6 Cniocoben
dbopMHpOBaTH HOBBIE

HaIlpaBJICHUSA [1K-6.3.1 3HaTh COBpeMEHHbIE TEHAEHIIUN
[IpodeccuonanpHbIe | HAYYHBIX Pa3BUTHUS TPUOOPOB U CUCTEM OPUEHTAIINH,
KOMITETCHITUH HCCICAOBAaHUN B cTaOWIM3alliy U HaBUTALIMH JE€TaTENbHBIX

OITBITHO- anmnapaToB ¥ TEXHUKHU B IEJIOM

KOHCTPYKTOPCKHUX

pa3zpaboTox

2. MecTo tucuUMIIMHBI B cTpYKTYpe OIl

Hucuurmumnaa Oa3upyercs Ha 3HaHUAX, paHee NPUOOPETEHHBIX OOYYarOIIMMUCS IIPH
W3Y4YECHHH CIECIYIOIMNX AUCIHIIINH:

— Maremartuka;

— @usuka;

— Teoperndeckas MEXaHUKA;

— OCHOBBI MOJICTUPOBAHUS IPUOOPOB U CUCTEM,;

— T'upockonmueckue npruOOPHI U YCTPONUCTBA;

— OCHOBBI TEOpUU YIIPABJICHMUS;

— OCHOBBI IPUKJIATHON TUAPO U a3POIUHAMHUKHY;

— Juaamuka monera;

— CucTeMsl yIIpaBJICHHUS J€TATEIbHBIMA allllapaTaMu.
3HaHMs, TOJIYYCHHBIE IIPM HW3YYCHHHM MaTepuala JaHHOM JUCLMIUIMHBL, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TaK U UCIIONIB3YIOTCS IPU U3YUYEHUU APYTUX JUCLUILINH!




— MoaenupoBanue IpUOOPOB M CUCTEM JICTATCIILHBIX aIlllapaToB;
— HanexxHocTs pUOOPOB U CUCTEM,
— CucTeMbl YIIpaBJICHHS JICTaTCILHBIMHA allllapaTaMu

3. O0beM U TPY10EMKOCTH JUCIHTUTITIHHBI
Jannple 00 oOmem o0beMe AUCHUILTUHBL, TPYJOEMKOCTH OTACIBHBIX BHJIOB
y4eOHOHPaOOTHI 1O TUCHUILIMHE (M paclpeacsieHHe 3TOW TPYAOEMKOCTH IO CEeMecTpam)
MPEJICTABJICHBI B TAOIHIIE 2

Tabmuua 2— O6beM U TPYA0EMKOCTb JUCHUTUINHBI

Bun yuebHoii paboTb TpynoeMKocTh 1o
Bcero
cemMecTpam
Ne8
1 2 3
O0mas Tpy10eMKOCTh TUCHUILTHHBI, 3E/(1ac) 1/ 36 1/ 36
Ayoumopnesle 3anamus, BCero yac., 17 17

B mom uucne

aexuuu (JT), (4ac) 17 17

[Ipaktudeckue/cemunapckue 3ausatus (I13), (dac)

nmabopaTtopHbie padoTsl (JIP), (gac)

KypcoBoii mpoekT (padora) (KII, KP), (dac)

Ok3ameH, (Jac)

Camocmoamensnasa paboma, BCEro (uac) 19 19

Buja npome:kyTOYHOT0 KOHTPOJIS: 3a4eT, Tudd. 3ayer 3auer
3ader, sk3ameH (3auet, Audd. 3a4, Ik3.)

4. Conepxanue TUCHUILINHBI
4.1. PacnpenesjieHue TPY10€MKOCTH JUCIHUIJIMHBI [0 pa3ejaM U BUIaM 3aHATHI
Pazaenbr 1 TeMbI TUCHUTIIMHBI K UX TPYAOEMKOCTH IPUBEACHBI B TAOIHUIIE 3.
Tabnuna 3. — Pa3nensl, TeMbl TUCIUTUINHBI U UX TPYIOEMKOCTh

Pa3pgensl, TeMBI JUCLUIIINHBI Jlexmun 113 JIP KII CPC
(dac) (12¢) | (gac) | (uac) (dac)
Cemectp 8
Paznen 1. BBonHbI# pa3men 4 2

Tema 1.1. Obmue cBeaeHUS 00 yIIPyTux
ammaparax.

Tema 1.2. OcobeHHOCTH 3a1a4
ABTOMATHU3AIIMHU YIPABICHUS YIPYTUMHU
anmapatamu

Paznen 2. 4 5

YpaBHEHNUS ABIKEHUS YIIPYTHX aliapaToB

Pazpgen 3. 4 5




HpOFpaMMHBIC CpCACTBa IJid aHAJIM3a
JUHAMHYCCKHX CBOICTB YHIpyrux arnmnapaTton

Paznen 4. 3agaun u METOIBI IPOCKTUPOBAHUS 5 7

CHUCTEM YTIPaBJICHUS YIIPYTUMH
JIeTaTeTbHBIMU ariapaTamMu

Uroro B cemectpe:

17 19

Uroro:

17 0 0 0 19

4.2. Conep:xxaHue pa3/iesioB U TeM JIEKIIUOHHBIX 3aHATHH
CopepxaHuie pa3JelioB U TeM JICKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0OHIIE 4.

Ta6muma 4 - ConeprxaHue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep pasnena

HaszBanue u conep:xkanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1

Pasnen 1. BBoaublii pa3zaen
Tema 1.1. OOmre cBepeHMs 00 YIIPYTUX armapaTax.

Tume! ynpyroctu u ee mposiBiieHus. [1acCHBHBIN 1 aKTUBHBIN METOIBI OOPHOBI
¢ ynpyrocthio. [loHsTHE a3poynpyroct U a3spocepBoynpyroctu. Konebanus
TOIUTMBA B 6aKax M WX BIIMSHUE HA JIBIKCHUE a3POKOCMHUUCCKUX allapaToB.

Tema 1.2. OcoOeHHOCTH 3aJa4 AaBTOMATH3AI[MM YIPABICHHUS YIPYTHMH
arnmapaTramMu.

3amauyn mapupoBaHUS YIPYTHX KoyeOaHWH. 3alayl YIpaBlICHUS YIPYTUMH
KOIeOaHUSIMH.

Pa3nesn 2. YpaBHeHus1 ABHKeHHUs YIIPYTUX aNnapaTos

[ToctanoBka 3amaun 00 M3THOHBIX KOJICOAHMIX KOPITyCa PaKETHI.
HuddepenunanbHoe ypaBHEHHE HM3TUOHBIX KoyeOaHUU. YpaBHEHHE
CHUJI W ypaBHeHHWEe MOMEHTOB. (CoOOCTBEHHbBIE W3THOHBIC KOJeOaHUs
KOpIyca pakeThl B IUIOCKOCTH TaHTaxka. Pacuer ¢opm u dYacTtoT
COOCTBEHHBIX M3TMOHBIX KoseOanmii. IIpeoOpazoBanue ypaBHEHUI
JIBUKCHHUS PaKeThl B IUIOCKOCTH TaHTaXka B OECKOHEUHOMEPHYIO
CHUCTEMY OOBIKHOBEHHBIX TU(depeHITNATbHBIX YPaBHCHHUH.

Pa3nen 3. [IporpaMMHbIe cpeacTBa AJIs1 AHAJIN3Aa JTUHAMHYECKUX
CBOIICTB yNPYIrUX anmnapatros

Hcnonb30BaHne MPOTPAMMHBIX CPEJICTB, OCHOBAHHBIX HA METOJax
koHeuHbIX 37eMeHTOB (ANSYS, COMSOL) mnst BerumciacHust GopMm u
4acTOT COOCTBEHHBIX W3THOHBIX  KosieOaHwii. Mcmomb3oBaHue
MOJYYEHHBIX JaHHBIX I (hopMupoBanus moaenu B Simulink.

Pa3nen 4. 3anaun 1 MeTOABI NPOEKTHPOBAHMUS CHCTEM YIIPaBJICHUS
YHPYTHMMH JIeTATeJbHBIMH aNapaTaMu

TpeboBanusi K cuCTeMaM YIpPABICHUS ymnpyrumu ammaparamd. MeTon
HYJIb(UHUTHOTO JAeMI(UPOBAHUS YNPyrux Kosnebanwii. MeToapl
onTUManbHOrO  ympaBieHus.  CpaBHUTENbHas  XapaKTePUCTHKA
METOJIOB. AJJANITUBHBIE AJITOPUTMBI U OCOOEHHOCTH UX MCIOIb30BaHUS
JUTSI YIIPABIIEHUSI @3POKOCMHYECKUMH arlapaTaMu.




4.3. lIpakTHyeckue (CeMUHAPCKHE) 3aAHATHS
TeMbl MPaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTh ITPUBEICHBI B TAOIHUIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

o)
Ne TeMbl IPaKTUYECKHUX POpMBI PAKTHYECKUX TpynoeMKocTs, | No pasnena
n/m 3aHATUU 3aHATHH (wac) JTHUCILUIUINHBI

Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.4, JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEICHBI B TaOIUIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh

e HaunmenoBanue 1abopaTopHbIX paboT Tpynoemrocts, | pasacia
/11 (1ac) JTUCIIAIUINHEI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
4.5. KypcoBoe npoekTupoBanue (pabora)
Y4eOHBIM IJIAaHOM HE TIPETyCMOTPEHO
4.6.CamocTrosiTesqibHasi padoTa 00y4yaromuxcs
Bunbl camocTosTenpHOM paboThl M €€ TPYAOEMKOCTh IPUBEICHBI B Ta0IHIIE 7.
Tabmmia 7 Bunbl camocToATenbHON paboThl U €€ TPYT0EMKOCTh
Bun camocrosTenpHON paboTHI Bcero, gac Cemectp 8, gac
1 2 3
CamocTosiTeibHas padboTa, BCEro 19 19
M3YYEHUE TEOPETHIECKOTo MaTepraa TuciuruinHel (TO) 15 15
KypcoBoe npoektupoBanue (KII, KP)
pacueTHO-Tpaduueckue 3aganus (PI'3)
BEITIONTHEHHE pedepaTta (P)
[MoaroroBka k Tekymemy konTpoio (TK) 4 4
nomarraee 3amanne (/13)
KOHTPOJIbHBIE padoThl 3a04HUKOB (KP3)

5. IlepeyeHb yueOHO-METOAMYECKOT0 00eceYeHH s 115l CAMOCTOSITEIbHOM

padoTHI 00y4aKOIIMXCH MO0 JMCHHUILVINHE (MOLYJII0)
Y4eOHO-MeTOINYEeCKHEe MaTepHaibl IS CaMOCTOSTEIbHOH paboThl 00ydaromuxcs
yKa3aHsl B 1.1. 7-11.




6. [lepeyeHb MEYATHBIX M JIEKTPOHHBIX YUYeOHBIX W3IaHUM

[lepeueHp neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3IaHUI MPUBECH B TaOIMIIE 8
Tabmuua 8 — [lepeyeHb nNeyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M31aHUI

Mudp bubmmorpaduueckas cesiika / URL ampec KomugectBo
9K3EMILISPOB B
o6ubnmoreke
629.76/78 Junamuka pakert. [Tox oOmieit penaxmueii B.I1. 10
1146 Mummnaa M.: Mammnocpoenue 1990 rox, 464c.
629.7(JINAIT) Xosanckuii F0.M, ITonomapes B.K. Crabunm3anus 176
X68 JeTaTeNbHbIX anmaparos. Jlekuuu. 1979r.
629.7(JIUAIT) Xosanckuit FO.M, ITonomapes B.K. Crabunuzanus 28
X68 neTaTeNnbHbIX anmnaparos. Jlekuun. 1981r.
629.7(JINAII) Xosanckuit FO.M, [Tonomapes B.K. Cuctemsr 18
28 yIpaBIeHUS JIETaTeILHBIMY anmaparamu. JIeKIum.
1983r.
629.7 Bonnep, B.A. Cuctemsl yripaBieHUs 65
B75 neTaTenbHBIME anmapatamu / B.A. bonnep.
M.:Mamunoctpoenue, 1973
629.7 CunsaxoB A.H., lllaiimapnanoB ®.A. Cucrembl 35
C38 aBTOMATUYECKOTro ympasieHus JIA u ux
CHWJIOBBIMHM YCTaHOBKaMH. Y4eO. IJIs CTy. BTY30B.
—M.: Mamunoctpoenue, 1991
Junamuka nosiera. Y4eOHHK U1 CTY/ICHTOB
BhICHINX y4eOHBIX 3aBeneHuit / A.B.Edpemos,
B.®. 3axapuenko, B.H. OBuapenko u ap.; [loxg pen.
I'.C.bromrenca.— M.: Mammnoctpoenue, 2011.
776c¢.:m.
ISBN 978-5-94275-580-5
http://www.mashin.ru/files/stranicy_iz_efremov.pdf
629.7 AspomMexaHHKa caMoJIeTa: TMHAMHKA MOJIETa: 35
A99 yaeOHuK 171 By30B / A. @. boukapes [u ap.] ; pen.

: A. ®@. boukapes, B. B. Anapeesckuil. - 2-e u3 .,
nepepad. u gor. - M. : MamuHocTtpoenue, 1985. -
360 c.




7. IlepeveHb 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PeCypPCOB
HH(POPMAIMOHHO-TeJIeKOMMYHUKAUUOHHOU ceTu UHTEPHET,

[lepeueHb 3NIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB MH(OPMALIMOHHO-TEIIEKOMMYHUKAITHOHHOMN

cetu UHTEPHET, HeoO6xoauMBIX 111 OCBOEHUS JTUCIUATIIMHBI TPUBE/CH B Tabuiie 9.

Tabmuuma 9 — IlepedeHb BIEKTPOHHBIX 00pa30BATENBHBIX PECYpcOB HMH(OPMAIOHHO-

tesiekoMmmyHukannonHo cetu MHTEPHET

URL agpec

HaumenoBanue

8. llepeuenb HHGPOPMALMOHHBIX TEXHOJIOTHIA,
8.1. IlepeyeHb NpOrpaMMHOro odecrevdeHust
[TepedyeHs UCMOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tabmauiie 10.
Tabnuma 10 — [1epedenp mporpaMMHOTO 0OeCTICUeHUS

Ne i/t

Haumenosanue

1 Matlab

2 COMSOL

8.2. Ilepeyenb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH)OPMAITMOHHO-CIIPABOYHBIX CUCTEM IpeCcTaBieH B Tabiuue 11.
Ta6muma 11 — [lepeyenpr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t

Haumenosanue

He npenycmoTtpeno

9. MaTepua/IbHO-TeXHUYECKasi 0a3a, He0OXoaAUMAas AJIs1 OCYIeCTBIEHUSA

00pa3oBaTeJIHLHOTO MpoLecca Mo AUCHUTLIHHE
CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tabmuie 12.

Tabnuma 12 — CocraB MaTepraibHO-TEXHHUECKOH 0a3bl

N Howmep
HaumeHoBaH#e cOCTaBHOW 9acTU MaTepUaIbHO-
Ne n/mt . ayIUTOpUH
TEXHUYECKON 0a3bl
1 JlexumoHHas ayauTOpUs 13-04
2 MynbTumMeanitHas TeKUMOHHAs ayIUTOPUS 1303a

10. OueHo4HbIE CPeACTBA JIsl IPOBEACHNUS MIPOMEKYTOYHOM ATTECTALMHA

CocTaB OLIEHOYHBIX CPEJICTB MpHUBeIeH B Tadbmuie 13
Ta6muma 13 - CocTaB OIEHOYHBIX CPEICTB JIJIsl TPOMEKYTOUHOMN aTTeCTaIlluu

Bua npomexxyTouHOM arTecTanuu

[IpuMepHBIil IepeYeHb OLEHOYHBIX
CPEICTB

3auer

Cnucok Bonpocos;
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10.2. B kadecTBe KpUTEPHUEB OLICHKH YpPOBHS CHOPMUPOBAHHOCTH (OCBOCHHS) KOMIIETEHIIUN
00y4aromuMuCs MpUMEHsIeTCs S-0ayuTbHasl IIKaja OIEHKH C(OPMUPOBAHHOCTH KOMIIETEHIINH,
KoTopas mpuBezcHa B Tabnuie 14. B Teuenne cemectpa MOKET ucnoyib3oBaThes 100-0amibHas
1IKajga MOAYJIbHO-PEUTUHIOBOM CUCTEMBI YHHMBEPCUTETA, IPABWJIA HUCIIOIb30BAHUS KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKaJIbHBIM HOPMAaTUBHBIM akTOM ['Y ATl
Tabmuua 14 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHITUHN

5-0ayutpHas mKama

XapaxTepucTrka cOpMUPOBAHHBIX KOMITETEHITUI

«OTIIMYHO»

(Ga4YTCHO»

— oOyyJaronuiicss TJIIYOOKO W BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepua;

— YBCPCHHO, JIOTUYHO, ITOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— ONMUPASACh HA 3HAHHUS OCHOBHOW M [OIOJHUTEIBHOM JUTEPATYPBHI,
TECHO  IIPUBA3BIBAET  YCBOCHHBIE  HAYYHBIE  IOJOXKEHHSA  C
IIPAKTUYECKOMN AEATEIbHOCTBIO HAIIPABJICHHUS;

— yMeJ0 000CHOBBIBAET U apIYMEHTHPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI U 00OOIICHHS;

— cBOOOIHO BJIAZICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSATHH.

(XOpPOLIO»

(Ga4YTCHO»

— oOyyaroluiicss TBepA0 YCBOMJ MPOrPaMMHBII MaTepual, rpaMOTHO
U 10 CYLIECTBY H3JaraeT €ro, ONUpasChb HAa 3HAHHWA OCHOBHOU
JUTEPaTypHl;

— HC JOMMYCKACT CYICCTBCHHBIX HGTO‘-IHOCTGI\/'I;

— YBA3BIBA€T YCBOCHHBLIC 3HAHHA C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HaITpaBJICHHA,

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUM.

«yZIOBIIETBOPUTEILHO)

(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJBKO OCHOBHOM MPOrpaMMHBIN MaTepua,
[I0 CYLIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEpaTypHl,

— JOIMYyCKAacT HCCYIICCTBCHHBIC OIINOKH 1 HETOYHOCTH,

— UCHBITBIBACT 3aTPYAHCHUA B IMPAKTUYCCKOM MNPUMCHCHHUU 3HAHUN
HaITpaBJICHUA,

— cl1abo apryMEeHTHPYET HAayYHBIC MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUU BBIBOJIOB M 000OIICHHUI;

— YaCTUYHO BJIaJ€CT CHCTEMOM CIICIHAIN3UPOBAHHBIX TIOHSTHUH.

«HEY/IOBIIETBOPUTEIILHO

«HC 3a4YTCHO»

— o0yyJaronuiics He YCBOWJI 3HAUUTENBHOW YacTH HPOTPaMMHOTO
MaTepuana;

— IONyCKaeT  CyIIEeCTBEHHblE OMMOKM W  HETOYHOCTH  MpH
paccMoTpeHuH npo0sieM B KOHKPETHOM HallpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;
— HEe MOXET apryMEHTHPOBATh HAYUHbIE MTOJTO0KEHUS;

— He (OpMYIHPYET BHIBOJAOB U 000OILICHHIA.




10.3. TumoBbie KOHTPOJBHBIC 3aJaHUS WJIM UHBIC MaTEPUAIbBL:
Bomnpocs! (3agaun) st sx3aMeHa (tadmuma 15)

Tabmuna 15 — Bompocs! (3agaun) 11 9K3aMeHa

Ne /it [Tepedyens BompocoB (3a1av) 11 IK3aMeHa Kon
MHANKATOpa
Y4eOHBIM MJIaHOM HE TPETYyCMOTPEHO
Bompocs! (3agaun) aist 3adera / quddepenmpoanHoro 3adera (Tadnmna 16)
Tabmuna 16 — Bonpocs! (3agaun) nmns 3adera / audd. 3auera
Ne /it [Tepeuens BompocoB (3a1a4) 1yist 3adeta / nudd. 3auera Kon
UHAUKATOpa
1 Tunbl ynpyrocTu u €€ nposBICHUS. I1K-5.3.1
2 [TaccuBHBIM U aKTUBHBIN METOJII OOPHOBI C YIPYTOCTHIO. [IK-5.3.1
3 [TonsaTHE a3pOYyNIPYroCTH U a3pOCEPBOYIPYTOCTH. [IK-5.3.1
4 Konebanus TommuBa B 6akax U UX BIUSHUE HA TBUKCHHE [IK-5.3.1
a’POKOCMHYECKHX allapaToB.
5 OcobOeHHOCTH 3a1a4 aBTOMATH3AI[UH YIIPaBICHUS YIPYTUMU I1K-5.3.1
anmnaparam.
6 3agaun MapupoBaHUs YIIPYTHX KOJeOaHuUi. [IK-5.3.1
7 3anaun ynpaBiaeHHs YIPYTrUMH KOJIEOaHUSIMU. [IK-5.3.1
8 [TocTanoBka 3a1aun 00 U3rMOHBIX KOJIEOAHUSIX KOPITyCca PAKETHI. I1K-5.3.1
9 HuddepennmanpHoe ypaBHEHHE U3THOHBIX KOJICOAHMIA. I1K-5.3.1
VYpaBHeHHE CUJT U YpaBHEHHE MOMEHTOB.
10 CobcTBeHHbBIC M3TMOHBIE KOIEOaHUs KOpPITyca PaKeThl B [IK-5.3.1
IUIOCKOCTH TaHTaXa.
11 Pacuer ¢popm 1 4acTOT COOCTBEHHBIX U3TMOHBIX KOJICOAHUH. [IK-5.3.1
12 [IpeoOpa3zoBanne ypaBHEHHUI TBUKCHUS PAKEThI B TNIOCKOCTH I1K-5.3.1
TaHraka B 0ECKOHEYHOMEPHYIO CHCTEMY OOBIKHOBEHHBIX
nudepeHIAIbHBIX YPaBHCHHM.
13 Hcnonp3oBaHue NporpaMMHBIX CPEJCTB, OCHOBaHHBIX Ha MeTonax | ITK-5.3.1
KoHeuHbIX 31eMeHTOB (ANSY'S, COMSOL) asns BeruuciaeHus
¢dbopM U 4acTOT COOCTBEHHBIX U3TUOHBIX KOJIECOAHU.
14 Hcnonp3oBaHre MOTYYEHHBIX TAHHBIX 11 ()OPMHUPOBAHUS [IK-5.3.1
moxenu B Simulink.
15 TpeGoBaHMsI K CUCTEMaM YIPABJICHHsS] YIIPYTUMH aIlllapaTaMu. I1K-5.3.1
16 Metoa Hynb(OUHUTHOTO JeMIT(PUPOBAHMS YIIPYTUX KOJICOAHMIA. I1K-5.3.1
17 MeTo/1bl ONTUMAJIBHOTO YIIPABJICHUS. [IK-5.3.1
18 CpaBHuTENbHAS XapaKTEPUCTHKA METOAOB ynpasieHus ynpyrumu | I1K-5.3.1
anmnaparam.
19 AJanTUBHBIC AITOPUTMBI U OCOOCHHOCTH MX UcHoib3oBanus mis | [1K-5.3.1

yIpaBJIeHUS a3POKOCMUYECKUMU anmnapaTaMu.
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Tembl U 3aaHue ISl BHITIOJHEHUS KypCOBOM paOOTHI / BBIMOJIHEHHUS KypCOBOTO MPOEKTa
(tabmuma 17)

Tabmuma 17 — IlpumepHblid TepedeHb TEM IS BBIIIOJHEHHUS KypCOBOW paboOThI /
BBITTOJIHEHHS KYPCOBOTO IIPOCKTA

Ne n/mt [IpumepHbIi TepeyeHb TeM Ui BBIOJIHEHHS KYpCOBOW PaOOTHI / BBITOTHEHHS
KypPCOBOTO MPOEKTa

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

Bompocs! u1st TpoBeieHNs IPOMEXYTOYHOM aTTeCTalliy IPU TeCTUpoBaHKUH (Tabiuia 18)

Ta6muia 18— [IpuMepHBIil mepeueHb BOMPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB Kon
UHJUKaTOpa

He mapenycMmotpeno

KoHTposbHBIC M TPaKTHYECKHE 3a7a4H / 3aJaHus 110 JUCHUTUIHHE (Tabmuia 19)
Ta6muia 19— [IpuMepHBIil mepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a1a4 / 3aJaHui

Ne /it [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3a/1a4 / 3alaHAi

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

10.4. Meroaudeckue MaTepHalibl, OMPEACISIONINE MPOIEAYPhl OIEHUBAHUS WHIMKATOPOB,
XapaKTepU3YIOMIMX dTanbl (OPMUPOBAHUS KOMIIETEHIIMH, CONEPKATCS B JIOKAJbHBIX
HopMaTuBHBIX akTax ['YAII, pernaMeHTHpYONUX TOPSAOK W MPOUEAYPY MPOBEICHUS
TEKYILLET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTanuu oOyyaromuxcs ['YAIL

11. MeToguveckne yKasaHUs 1JI 00y4arOIMXCH M0 OCBOCHUIO
JAUCHHUILINHBI

11.1. Meroanyeckne YyKazaHusi UIA OOYYAaIOIIMXCS 10 OCBOCHHIO JICKIIMOHHOIO
Marepuaia

OcHOBHOE Ha3HAaY€HUE JICKIIMOHHOTO MaTepualia — JOTUYECKH CTPOMHOE, CUCTEMHOE,
ry0oOKoe M SICHOE HU3JIoKeHue yueOHoro Marepuana. HasHaueHue cCOBpeMEHHOH JEKLHMU B
paMKax JUCHUILIMHBI HC B TOM, I-ITO6I:I MOJIYYUTh BCHO I/IHq)OpMaI_II/IIO Io TeMEC, a B OCBOCHUH
dbyHIaMEeHTabHBIX MpPOOJeM AUCHMIUIMHBI, METOJOB HAy4yHOTO MO3HAHMS, HOBEHMIINX
JOCTIIKEHUI HaydHOU MbICIH. B yueOHOM mporiecce JeKIUs BHIMOIHIET METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U UH(GOpMalMOHHYIO QpyHKIMHU. JIekius packpbIBaeT NOHATUHHBIN anmapat
KOHKPETHOW 00JIacTH 3HaHus, € MpoOJieMbl, NaeT IENbHOE MPEICTaBICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLHUITTUHAMH.

[Tnanupyemblie pe3yabTaThl P OCBOCHUH 00YUYaIOUIMMCS JIEKIIMOHHOTO MaTepuana:

— TIOJy4YyeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUI, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0HM KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE TPO(ECCHOHATHLHO—ACIOBBIX KAuecTB, JIOOBM K TpPEAMETYy U
CaMOCTOATCIIBHOTO TBOPYCCKOI'O MBIIIJICHH.

— TOfBIIEHHE HEOOXOAUMOI0 HHTEpeca, HEOOXOOUMOro [UJIsi CaMOCTOSITEIbHOM
paboTHI;
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— TIONy4YeHWE 3HAHUM O COBPEMEHHOM YpPOBHE pPa3BUTHS HAyKH M TEXHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha OJNFMKAMIIINAE TOJIBI;

— HaquTCH METOANYCCKHU 06pa6aTBIBaTI> MaTepI/IaJI (BI:II[CJDITI: T'JIaBHBIC MBICIIN U
ITIOJIOKCHUA, HpI/IXOI[I/ITI: K KOHerTHBIM BbIBOJaM, HOBTOpHTB nux B paS.HI/I‘IHI:IX
bopMyTUPOBKax);

— HO.Hy‘IeHI/Ie TOYHOI'O ITIOHUMAHHA BCEX H€O6XO,Z[I/IMBIX TepMI/IHOB 148 HOHHTI/II\/'I.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCS JIEMOHCTpalMed ClaujgoB |
UCIIONIb30BAaHMEM Ppa3/IaTOYHOTO MarepHalia NP NPOBEACHHHM KOPOTKHUX JUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

11.2. MertoanyecKkue YyKa3aHMsl A8  O0YYalOIIUXCH MO HPOXOKAEHUIO
CaMOCTOSITEJILHOM padoThI

B xoze BBINMOIHEHHUST CAaMOCTOSTENIbHOW PabOThI, 00YYAIOLIHIICS BBINOJIHACT padoTy 1o
3aJJaHHIO U TIPU METOJUYECKOM PYKOBOJCTBE MpeIoaBaTelisi, HO 0e3 ero HermocpeaACTBEHHOIO
Y4YaCTHA.

Jlnst oOywaronuxcst Mo 3a04HOd ¢GopMe OOydeHHS, CaMOCTOSITeNbHAs paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporiecce BBITOTHEHUSI CaMOCTOATEILHON paboThl, y oOydaromierocs GopMupyercs
nenecooOpa3Hoe TIIaHUPOBaHUE Pab0Yero BPEMEHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHUS
¥ HaBBIKM B YCBOCHHWU M CHCTEMAaTHU3allMU NMPHOOpPETaeMbIX 3HAHWUH, 00ECIeUMBACT BBICOKUI
YPOBEHb YCIEBAaEMOCTH B TEpHOJ OOydYeHHs, MOMOTaeT MOJYYUTh HABBIKUA ITOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

11.3 Mertoauyeckne YyKa3aHusi sl OOYYAOIIHXCS 1O  MPOXOKIEHUIO
MPOMEKYTOYHOM aTTeCTAlMHU

[IpomexxyTouHass  arrectauus  OOy4yaroIIMXCsl — MpeIycCMaTpUBAeT  OLCHUBAHUE
IIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOYy4EHHUsS IO JUCLUIUIMHE B (hopMe 3adera
aTTECTAllMOHHOHN OLICHKOM «3aYTE€HOY» WJIU «HE 3aUTCHO».

Cucrema OLEHOK NpHU NPOBEAECHUU IPOMEKYTOUYHOM ATTECTALIMH OCYILECTBISAETCS B
cooTBeTcTBUM ¢ TpeOoBanusiMu [lonmoxkenuii «O TeKylmeM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOW arrectanuu cryaeHToB ['YAIIL, oOydarommxcsi 1Mo MmporpamMMbl BBICIIETO
oOpazoBanusi» U «O MOIYJIHHO-PEHTHHIOBOM CHCTEME OIICHKH KauyecTBa y4eOHOH paboTbl
ctyaeHToB B 'Y AID».



JlucT BHEceHUs U3MEHEHUH B pabovyto MporpaMmy AUCIUTLTMHBI
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[Hata BHEceHus
W3MCHECHUM U
JIOTIOJTHCHUH.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH U JOTIOTHCHHH

JlaTa u Ne

MIPOTOKOJIA
3aceaHus
Kadeapsl

ITonnuce
3aB.

kadenpoii




