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AHHOTALIUA

Hucunmmna «CuCTeMbl YHpaBiICHUS a’pOYNPYTUMHU JIETaTEIbHBIMH anmnapaTamu»
ABJsieTCA (PaKyJIbTATUBHOW TUCIMIIMHON 00pa30BaTEeNbHON MPOrpaMMBbl 10 CHELMATIBHOCTH
«24.03.02 «Cuctemsbl ynpaieHHUs JeTaTeIbHBIMU anmapaTraMmy HarnpaBieHHOCTh «IIpubopsl
U CUCTEMbI OPUEHTAINH, CTA0MIN3alUN U HaBUTal[H».

JucuuruinHa peanusyercs kapenpoit Nel3.

JucuuminHa He  ABISeTCd  O0s3aTENBbHOW NPU  OCBOGHMM  O0YYaroIUMCs
oOpa3oBaTeNbHOW TpPOrpaMMbl W HalpaBlieHa Ha yrayOneHHoe (OpMHpOBaHUE
o01menpogeCCHOHATBHBIX KOMIIETEHITMN

[IK-2 «CnocoGen pa3pabaThiBaTh MPOEKTHl MPUOOPOB OPUEHTAIMM, HABUTAIIUU H
CTaOMIIN3alINY JICTATEIbHBIX allapaToB M UX COCTABHBIX YaCTEH»

ConepkaHve HUCIUIIMHBI OXBAaThIBA€T KPYr BOMPOCOB, CBSI3aHHBIX C METOJaMHU
MaTEMaTUYECKOr0 OIMHMCAHUS a’3pPOYNpPYTuX JIETaTeNIbHBIX alllapaToB pPa3jUYHBIX KJIACCOB
(camMOnIeTOB, paKeT, BEPTOJIETOB), NMPOCKTUPOBAHHIO CHUCTEM YIPABICHUS W aHAIM3y HX
NUHAMHUYECKUX CBOMUCTB.

[IpenonaBanue IUCHUILIMHBI TIPEAyCMaTpPUBACT Clenyronme (GpopMbl OpraHu3aIuu
y4eOHOT0 MPOoIIecca: JeKYUl, CAMOCMOSIMeNbHAS paboma 00yuanue2ocs, KOHCYI1bmayuu.

[IporpamMmoil TUCIUIIMHBI MPETYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B opMe 3a4era.

OO0mmas TpyA0€MKOCTh OCBOCHHSI TUCIIMIUIMHBI COCTABIISIET 1 3aUeTHYIO euHuUITY, 36 9acoB.
SA3bIK 00y4YEHUS 110 AUCITUTUTHHE «PYCCKUN».



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYEeHUsI MO JUCHUIINHE

1.1. Henau npenogaBaHus AW CHUNIIHHBI

Henpro npenonaBanus Kypca «CHCTEMBI YNpPaBIEHHUS a’dpOYNPYTUMHU JIETATEIbHBIMU
anmaparaMmu» sBiIsercss (QOPMUPOBAHHME Yy CTYAEHTOB OOIIMX TEOPETUUECKUX U
NpaKTUUYECKUX 3HAHUKW B 00JIaCTH NPOEKTHUPOBAHMS, aHalW3a M CHHTE3a CHUCTEM
yIpaBJIECHUS adPOYNPYTHMMH JIETATCIBbHBIMY alllapaTaMy Pa3JIN4HbIX KIACCOB, 03HAKOMJICHHE
CTyAE€HTOB C NPHUHIMIAMH U METOJaMM MAaTEMaTH4YECKOIO OMMCAHMS TAKUX JIETATEJIbHBIX
anmnaparoB, U3y4Y€HUE TEOPHHM U BOIPOCOB NPAKTUYECKON pealu3allMyd CUCTEM YIIpaBlle-
HUS adpOyNpYTUMHU JIETATENbHBIMU alapaTaMi. 3HAKOMCTBO € MOCIEAHUMH JOCTHKEHUSIMU B
00J1aCTH MaTEMaTUYECKOTO ONUCAHMSI M BBIYUCIEHUS JIOKAIbHBIX a9POAMHAMHUYECKUX HArPy30K,
IPOrPaMMHBIMHM CPEJCTBAaMH I YUCJIEHHOIO aHaliu3a JBMKEHMSI YNPYrol KOHCTPYKIIHUH,
IIOJIBEP>KCHHOM JIOKAJIbHBIM Harpy3KaM B IIPOLECCE MOJIETA.
1.2 lucuunnuna sBisercss (pakynbTaTUBHON IUCIHUILIMHON 10 HANpaBJICHUIO 00pa3oBaTeIbHOM
nporpammsl Beiciiero oopazosanus (gaee — OIT BO).

1.3. Ilepeyenb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO IUCHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yabTaTamMu ocBoeHus OIl
B pesynpraTe wW3ydeHHMs] IUCHUILIMHBI OOYYaIOIMICS OJDKEH 00JagaTh CICTYIONTUMU
KOMIIETCHIIMSIMU WM UX 4acTAMU. KOMIIETEeHIIMY U MHIUKATOPBI UX JTIOCTUKEHUSI TIPUBEACHBI B
Tabymue 1.
2. Tabmuna 1 — IlepeyeHb KOMIIETEHITNI ¥ WHIMKATOPOB UX JOCTH)KCHHUS

Kon u
Kareropus (rpymma) Kon n HauMeHoBaHME WHIUKATOPA JOCTHIKEHUS
HaMEHOBaHUE
KOMIIETEHIINHA KOMIIETEHIUHA
KOMIIETEHIINHA

[1K-2 Crocoben

pa3pabaThiBaTh

npoekThl mpubopoB | I1K-2.3.1 3HaTh OCHOBBI MPOEKTUPOBAHUS,

OpHEHTAIUN KOHCT OBaHMs U MMPOU3BOJICTBA TPUOOPOB
IMpodeccuonanbHbIC P ’ PyHp P puoop

HaBUTallUU U OpHUEHTAIINH, HABUTAINH U CTAOMITU3aluN
KOMIICTCHIINHU o

CTa6I/IJII/ISaI_[I/II/I JICTATCJIbHBIX alllapaTOB; BUAbLI IPOCKTHOU

JICTATCIbHBIX AOKYMCHTAaIN

annapaTOB n Uux
COCTaBHEIX YacTeH

3.

2. MecTo nucuMIuIiuHbI B cTpykType OIl

Jucuumnirna 6a3upyercs Ha 3HAHHSX, paHee NMPHOOPETEHHBIX OOYUYaIOUIMMHUCS NPU W3YUYEHHUH
CJEYIOIINX AUCIUIUIMH:

— Maremartuka;

— @usuka;

— Teoperndeckass MEXaHUKA;

— OCHOBBI MOJICTUPOBAHUS IPUOOPOB U CUCTEM,

— T'upockonmueckue npruOOPHI U YCTPONUCTBA;

— OCHOBBI TEOpUU YIIPABJICHMUS;

— OCHOBBI IPUKJIATHON TUAPO U a3POIUHAMHUKHY;

— Juaamuka monera;

— CucreMsl yrpaBieHHUs JIETaTEIbHBIMU alllapaTaMH.



3HaHUs, TIOJYYCHHBIC TMPU HW3YyYEHWHW Marepuajga JaHHOW JIHUCIMIUIMHEI,
CaMOCTOSITEJIbHOE 3HAU€HHE, TaK U UCTIOJB3YIOTCS MPU U3YUYEHUU IPYTUX TUCLIMILIAH:
— MonaenupoBanre mpuOOPOB U CUCTEM JICTATESIIBHBIX alllapaTos;

— HanexxHocTs TpUOOPOB U CUCTEM,

— CucreMsl YHIpaBJICHUA JICTATCIIBHBIMU allllapaTaMu

3. Oo0beM qucnunmianabl B 3E/akagem. gac
Jlanubie 00 001meM 00beMe AUCIUTUTHHBI, TPYIOEMKOCTH OT/ACIBbHBIX BUIOB YU4eOHOM pabOTHI 1O

TUCITUTIINHE (M pacrpeiesIeHue 3TON TPYAO0EMKOCTH 10 CEMeCTpaM) MpeICTaBIeHbI B TabIuIIe 2

Tabmuma2 — O6beM U TPYJTOEMKOCTb JTUCITUATIITUHBI

HUMCIOT KakK

Bux yde6HO# paboThI Beero TpymoeMKOCTh 110
ceMecTpam
Ne 7

1 2 3
O01as TPYA0eMKOCTh JUCHHILIMHBI, 3E/(4ac) 1/ 36 1/ 36
AyoumopHuble 3anamus, BCETO Jac., 17 17
B mom uucne
aexuuu (JT), (dac) 17 17
[Ipaktudeckue/cemunapckue 3ausatus (I13), (dac)
nabopartopusie pabotsl (JIP), (dac)
KypcoBoii poekT (padota) (KII, KP), (4ac)
Dk3ameH, (Jac)
CamocmonamenvHas paboma, BCETo (qac) 19 19
Bua npomMe:KyTOYHOr0 KOHTPOJIS: 3a4eT, TUPd. 3auer 3auer
3ader, sk3ameH (3auet, Audd. 3a4, Ik3.)

4, Conep:xanue QM CHUATTAHBI

4.1PacnpenesieHne TPYA0eMKOCTH JMCUMILUIMHBI M0 pa3iejiaM U BUAAM 3aHATHH
Pazenst 1 TeMBl AUCHUILIMHBI U MX TPYAOEMKOCTH MPUBEICHBI B TAOIUIE 2.
Tabmuia 2. — Pa3aensl, TeMbl JUCHUTIIUHBI K UX TPYAOEMKOCTh

Pa3gensl, TeMBI JUCLUIIINHBI Jlexmun 113 JIP KII CPC
(qac) (©3) (qac) (qac) (qac)
(gac)
Cemectp 7
Paznen 1. BBonHbI# pa3men 4 2

Tema 1.1. OGmue cBeaeHus 06 yrnpyrux
arnmaparax.

Tema 1.2. OcobeHHOCTH 3a1a4
ABTOMATH3AI[MY YIIPABICHUS YIIPYTUMH
anmaparamu




Paznen 2. 4 5)
VYpaBHEHHS ABHKEHHUS YIPYTUX allapaToB

Paznen 3. 4 5)
IIporpamMHBbIe cpencTBa AJ1s aHANIKU3a

JMHAMHYECKUX CBOMCTB yNPYTUX anmapaToB

Paznen 4. 3agaun 1 METOABI MPOSKTUPOBAHUS 5 7
CHCTEM YIpaBJICHUs! yIIPYTUMU

JIeTaTeNIbHBIMY anmapaTaMu

Hrtoro B cemectpe: 17 19
Uroro: 17 0 0 0 19

4.2 ConepixaHue pa3ieioB U TeM JEKIHOHHBIX 3aHATHIA
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHH IPUBEACHO B Ta0uIE 4.

Tabnuua 4 - Cogeprkanue pa3fesoB U TEM JEKIIMOHHBIX 3aHATHHA

Howmep paznena

Ha3Banue u copeprxanue pa3ieinoB U TeM JEKIIMOHHBIX 3aHATHN

1

Pa3znen 1. BBoanblii pa3aen
Tema 1.1. OOmue cBeaeHM 00 YIIPYTUX ammapaTax.

Tune! ynpyroctu u ee nposiBieHusl. [1acCUBHBIN U aKTHUBHBIA METOABI OOPHOBI
¢ ynpyroctsio. [loHsTHE a3poynpyroctu u aspocepBoynpyroctu. Konebanus
TOIUIMBA B 6aKax M MX BIHAHUE HA JBI)KEHHE a3POKOCMUYECKHX alliapaToB.

Tema 1.2. OcobeHHOCTH 3a/la4 aBTOMATHU3AIMU YIPABICHHUS YIPYTHMU
anmnapaTam.

3agaun mapUpOBaHUSA YIPYTHX KoneOaHWW. 3amadwl yIpaBICHUS YIPYTHMHU
KOJIeOaHUSIMH.

Pa3zgen 2. YpaBHeHus1 ABUKEeHUS YIIPYTHX aNNIAPaTOB

[TocraHnoBka 3amaun 00 W3rHOHBIX KOJNEOAHUAX KOPIYyCa PAaKETHI.
HuddepennranbHoe ypaBHEHHE W3THOHBIX KojeOaHWil. YpaBHEHHE
CI W ypaBHeHHE MOMEHTOB. (CoOCTBEHHBIE M3THMOHBIE KOeOaHUs
KOpIlyca pakeThl B IUIOCKOCTH TaHTaxa. Pacuer ¢opMm u dyacror
COOCTBEHHBIX HM3THOHBIX KoJjeOanuil. IlpeoOpa3oBanue ypaBHEHUI
JBIDKEHUS paKeThl B IIOCKOCTH TaHTaXa B OECKOHEYHOMEPHYIO
cucTeMy OOBIKHOBEHHBIX JU(PEepeHIINATbHBIX YPaBHEHUH.

Paznen 3. [IporpaMMHBbIe cpeacTBa AJI51 AHAJIN3a JUHAMHYECKUX
CBOIICTB yNIPYIruXx anmnaparos

Hcnonp30BaHne NPOTPaMMHBIX CPEACTB, OCHOBAHHBIX HAa METOJax
koHe4HbIX 3eMeHTOB (ANSYS, COMSOL) st Berumciaenus Gopm u
4acTOT  COOCTBEHHBIX  M3TMOHBIX  KojeOanmil. Mcmonb3oBanue
MOJTYYEHHBIX JIaHHBIX I (opmupoBanus Moaenu B Simulink.

Pa3neu 4. 3axaun 1 MeToAbI NIPOEKTHPOBAHNS CHCTEM YNIPABJICHHUSA
YIPYTHMH JIeTATEJbHBIMH aNlapaTaMH

TpeboBanust Kk cucTeMaM YIpaBICHHUS yNpyruMu anmapatamu. MeTon
HYJIB(UHUTHOTO JeMI(UPOBaHUS YIPYrux KojeOanwii. MeTossl




OIITUMAJIBHOT'O

yIpaBiIeHUS.

CpaBHuUTENbHAS

XapaKTepuCTUKa
METOJIOB. AJJaNITUBHBIC AITOPUTMBI U OCOOCHHOCTH WX HCIOJIb30BAHUS
JUIS YIIPaBICHUS a3POKOCMUYECKUMU annapaTaMu.

4.3 TIpakTuyeckue (CeMHHAPCKHE) 3aHATHSA
TeMbl MpaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOJIHUIIE 5.

Ta6muma 5 — [IpakTrudeckue 3aHsITHS U UX TPYJ0EMKOCTh

o
Ne TeMbl TPaKTUYECKUX OpMBI PAKTHIECKHX Tpynoemkocrs, No paznena
n/n 3aHATHH 3aHATHH (uac) JTUCITUTTAHBI
Y4eOHBIM IIaHOM HE TIPETyCMOTPEHO
4.4 JIaGopaTopHbIe 3aHATHS
Tab6muia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh
No T
2 TO€MKOCTb,
HaunmenoBanue 1abopaTopHbIX paboT by Ne pazzena
n/m (qac) JUCLUTIIIUHBI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.5

KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPETYyCMOTPEHO

4.6

CamocTrosiTesibHasi padoTa 00yYarOmmMXxcst
Bunbl camocTosaTensHON paboTh U €€ TPYI0EMKOCTh MMPUBEICHBI B TabIuUIIE 7.

Tabmmia 7 Bunbl camocToATenbHON paboThl U €€ TPYT0EMKOCTh

Bun camocrostenbHON pabOTHI Bcero, gac Cemectp 6, yac
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. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTIeYeHU IJIsl CAMOCTOSITEILHOM

padoThI 00Yy4AKOIIMXCS MO0 JUCHUIINHE (MOTYJIIO)
Y4eOHO-MeTOInYEeCKHE MaTepHaJIbl ISl CAMOCTOSITEIbHONW PabOThl 00YyUYaIONIMXCs YKa3aHbI B
n.m. 7-11.

6. IlepeyeHb MeYATHBIX M IJIEKTPOHHBIX Y4eOHBIX U3aHUI
[lepeyeHpb nevaTHBIX U IEKTPOHHBIX YUEOHBIX M3/1aHUN MpHUBEeH B TadauIe 8.

Ta6muia 8 — [lepedeHs MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX M3JaHUN

Mudp bubnmnorpaduueckas ccruika / URL anpec Konunuectso
9K3EMILIAPOB B
OHOINOTEKE
629.76/78 Junamuka paket. [lox obmield pepakiueit 10
J146 B.II. Mumuna M.: Mamunocpoenue 1990
rox, 464c.

629.7(JIMAII) Xosanckuii F0.M, ITonomapes B.K. 176
X68 Crabunu3arus JIeTaTeIbHBIX anmnapaToB.

Jlexkuu. 1979r.

629.7(JINAII) Xosanckuit FO.M, [Tonomapes B.K. 28
Crabunm3anus 1eTaTenbHbIX annapaToB.

X68

Jlekmuu. 1981r.

629.7(JINAII) Xosanckuit FO.M, [Tonomapes B.K. 18
CI/ICTGMBI praBHeHI/IH JICTATCIIbHBIMU

C28

anmaparamu. Jlekuuu. 1983r.

629.7 Bonnep, B.A. Cuctemsl yrpaBieHUs 65
B75 neTaTenbHBIME anmapatamu / B.A. boxnep.
M.:Mamnoctpoenue, 1973

629.7 CunsaxoB A.H., [llaiimapnanos @.A. 35
C38 CucteMbl aBTOMATHYECKOTO YIIPaBICHHUS
JIA m uX CWJIOBBIMH yCTaHOBKaMH. Y4eO.
JUISL CTYA. BTY30B. — M.:

Mamunoctpoenue, 1991

629.7 AspoMexaHHKa caMoJIeTa: TMHAMHKA 35
A99 noJsieta: ydeOHuK 11st By30B / A. D.
Bouxkapes [u ap.] ; pex. : A. @. boukapes,
B. B. AanpeeBckuid. - 2-¢ u3., mepepad. u
not. - M. : MamuHoctpoenue, 1985. - 360
c.




7. Ilepedyennb pecypcoB MH(OPMANMOHHO-TEJTEKOMMYHUKAIIMOHHOMH CeTH
HUHTEPHET

[Tepeuens  pecypcoB  uHpOpMAIMOHHO-TeNeKOMMYyHUKannmonHo — cetn  MHTEPHET,
HEOOXOIMMBIX ISl OCBOCHHUS TUCIUTIIIMHBI TIPUBEEH B Tadymiie 9.
Tabmuna 9 — [lepeuens pecypcoB nHbopMaImoHHO-TenekommyHukauonnoit ceru MHTEPHET,

URL ampec HaumenoBanue

htt_p://WWW'maShm'rU/f'IeS/StramC JluHamuKka monera. Y4eOHUK IS CTYJICHTOB BBICIIHX
y_iz_efremov.pdf yueOHbIX 3aBenenuii / A.B.Edpemos, B.d. 3axapuenko,
B.H. Ouapenko u ap.; [lox pen. I'.C.bromrenca.—
M.: MamuHoctpoenue, 2011. 776¢. .

ISBN 978-5-94275-580-5

8. Ilepeyenb HH(POPMAITMOHHBIX TEXHOJIOTHH

8.1 Mepeuens mporpaMMHOro odecnedennsi, HCOIb3yeMOro MPH OCYIIEeCTBICHHH
00pa3oBaTeIbHOI0 MpoIecca 1Mo JUCIHUILINHE
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.

Ta6muma 10 — [Tepeders mporpaMmMHOTO oOecIieueHUs

Ne /i1 HaumenoBanue

1 Matlab

2 COMSOL

8.2 llepevyeHb HH(POPMALHOHHO-CIIPABOYHBIX CHCTEM
[lepeueHb UCTIONB3YyEMBIX HH(POPMAIIHOHHO-CIIPABOYHBIX CHCTEM IIpeICTaBiIeH B Tabmume 11.
Tabmuua 11 — Ilepeuerb nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmoTtpeno

9. MarepuajbHO-TeXHUYeCKas 0a3a, He00X0AUMAas ISl OCYIEeCTBJICHUS

00pa3oBaTeJTHLHOT0 MpoLecca Mo AMCHUTLIHHE
CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tabmuie 12.

Ta6muma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU 0a3bl

. Howmep
HauMeHnoBaHme coCcTaBHOW YacT MaTepUaIbHO-
Ne n/mt . ayIuTOpUu
TEXHUYECKON 0a3bl
1 JlexumoHHas ayguTOpUS 13-03
2 MynbTuMenuitHas JTEKIIMOHHAS ayTUTOPHS 13-04

10 OueHouHbIE CpeCTBA I NPOBeAeHHUs IPOMEKYTOYHOI aTTecTauuu

10.1 CocraB (hoH1a OIIEHOYHBIX CPEJCTB MPUBE/EH B Tabymie 13

Bua npomexxyTouHOM arTecTanuu IlepeueHb OLIECHOYHBIX CPEICTB

3auer Cnucok BOIpOCOB;
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10.2 B kauecTBe KpUTEPHEB OIIEHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS) KOMIICTCHITHI
00yJaromuMucs TPUMEHseTCsl S-OanbHas HIKala OLEHKH CPOPMHPOBAHHOCTH KOMIIETCHLIUH,
KoTopas npuBeneHa B Tabnuie 14. B Teuenue cemectpa mMoxkeT ucnosib3oBathes 100-0amnpHas
IIKajla MOJYJBHO-PEUTHUHIOBOM CHCTEMblI YHHMBEPCHUTETA, IMPABWIA MCIOJIb30BaHUSA KOTOPOW,
YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKaJIbHBIM HOpMAaTUBHBIM akTOM ['Y ATl

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUIA

OreHKa KOMITETEHITUH

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA
5-0abHas 1IKasa

— oOyuaronuiicss rIyOOKO W BCECTOPOHHE YCBOMJI MPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIILHO M TPAMOTHO €r0 U3JIaracT;

— ONMMpasCh Ha 3HAHHS OCHOBHOM W JONOJHHUTEIBHOH JIUTEPATypBHI,
TECHO  MpPUBS3BIBACT  YCBOCHHBIC  HAy4YHBIC  IOJOXKCHHS  C
NPaKTHYECKOH JIESITENbHOCTHIO HATIPaBIICHHUS;

«OTIIMYHO»
(Ga4YTCHO»

— yMelio 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJIHO BIIaJICCT CHCTEMOM CITeIMaTM3UPOBAHHBIX TTOHSTHH.

— 00y4aronuiicss TBEpI0 YCBOWJI MPOrpaMMHBIM MaTepuall, TpaMOTHO
U 10 CYIIECTBY H3JaraeT €ro, ONUpasCh HAa 3HAHUS OCHOBHOM
JUTEPATYPBI;

— HE JI0IyCKaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBA3LIBA€T YCBOCHHLIC 3HAHUA C HpaKTquCKOﬁ JACATCIIBHOCTBIO
HaITpaBJICHUA,

— apTyYMEHTHUPYET Hay4IHBIC ITOJI0KCHHUSI;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— BJIaJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSATUIA.

(XOpOLIO»
(Ga4YTCHO»

— 00y4arouuiicss yCBOWJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepHal,
[I0 CYLIECTBY M3JIaraeT €ro, ONUpasiCh Ha 3HAHMS TOJIBKO OCHOBHOU
JUTEPATYPBI;

— JIONyCKaeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;

— UCHBITBIBACT 3aTPYAHCHHUSA B IMPAKTUYCCKOM INMPHMCHCHUU 3HAHWUM
HaITpaBJICHUA,

— cabo apryMEeHTUPYeT HAy4YHbIE ITOJI0KEHUS;
— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;
— YAaCTHYHO BJIaJICET CUCTEMOM CIeIIHaTH3UPOBAHHBIX TIOHSITHIA.

«yZIOBIIETBOPUTEILHO)
«BaYTEHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MIpOrpaMMHOTO
MaTepuana;

— IONyCKaeT  CYIIECTBEHHbIE OMMOKA W  HETOYHOCTH  TPHU
paccMoTpeHHH Npo0ieM B KOHKPETHOM HallpaBIICHUH,

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

«HEY/IOBIIETBOPUTEIILHO
«HE 3a4YTEHO»

— HE MOKET apr'yMEHTUPOBATh HAy4YHbIE ITOJIOKEHNUS,

— He (OpMYIHPYET BHIBOJAOB U 000OILICHHIA.




10.3 TwumoBbie KOHTPOJBHBIEC 3aJaHUS WU MHBIC MaTEPHATIBI:
Bompocs! (3agaun) mis sx3aMena (tabdsmma 15)

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa
Kon
Ne mi/m [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa WHJIUKAT
opa
Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO
Bompocsr (3agaun) muis 3adera / muddepeHiimpoBaHHoro 3adera (tabdsmma 16)
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Kon
Ne n/mt [lepeuyens BompocoB (3agau) it 3auera / nud¢. 3auera
MHIMKATOpa
1 TuIbl yIpyroctu u €€ nposiBJICHUsI. [IK-2.3.1
2 [TaccuBHBIM 1 aKTUBHBIN METOJII OOPHOBI C YIPYTOCTHIO. [IK-2.3.1
3 [ToHsiTHE a3POYIIPYTOCTH U a3POCEPBOYNPYTOCTH. I1K-2.3.1
4 Kosebanns TorumnBa B 0akax ¥ UX BIWSHHUE HA ABIKECHUE [1K-2.3.1
a’POKOCMHUYECKUX alapaToB.
5 OcobOeHHOCTH 3a1a4 aBTOMATH3AI[UH YIIPaBICHUS YIPYTUMU [1K-2.3.1
amnmnaparamu.
6 3amaun mapupoBaHUs yIIPYTUX KOJeOaHUH. [1K-2.3.1
7 3amaun ynpaBJIeHHs YIIPYTUMH KOJICOAHUSMH. [1K-2.3.1
8 [TocTanoBka 3a1aun 00 U3rHOHBIX KOJIEOAHMIX KOpITyca [MK-2.3.1
paKeThbl.
9 HuddepennmanpHoe ypaBHEHUE U3THOHBIX KOJICOAHMIA. [1K-2.3.1
YpaBHeHHE CUJT U YpaBHEHHE MOMEHTOB.
10 CobcTBeHHbBIC M3TMOHBIE KOIEOaHUs KOpPITyca PaKeThl B [IK-2.3.1
IUIOCKOCTH TaHTaXa.
11 Pacuer ¢popm 1 4acTOT COOCTBEHHBIX U3TUOHBIX KOJICOAHUH. [IK-2.3.1
12 [IpeobpazoBanne ypaBHEHUH IBUKEHUS PAKETHI B TUIOCKOCTH [IK-2.3.1
TaHraka B 0€CKOHEUHOMEPHYIO CUCTEMY OOBIKHOBEHHBIX
nudepeHIATbHBIX YPaBHCHHM.
13 Hcnonp30Banne NporpaMMHBIX CPEICTB, OCHOBAHHBIX Ha [IK-2.3.1

MeToaax KoHeuHbIX 37eMeHTOB (ANSYS, COMSOL) mist
BBIYHCIICHHS] ()OPM U YaCTOT COOCTBEHHBIX M3THOHBIX
KOJIeOaHM.
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14 Hcnonp3oBaHre MOTYYEHHBIX TAHHBIX 11 ()OPMHUPOBAHUS [IK-2.3.1
mozenu B Simulink.

15 TpeboBanus k cuctemMaM yrpasieHus ynpyrumu annapatamu. | [1K-2.3.1
16 Metoa Hynb(GUHUTHOTO AemiipupoBanus ynpyrux koiebanmii. | [1K-2.3.1
17 Meroabl ONTUMATIBHOTO YIIPABICHHUS. [IK-2.3.1
18 CpaBHHUTENIbHAS XapaKTEPUCTUKA METOJIOB YITPABJICHUS [1K-2.3.1

YIIPYTUMU ammapaTaMu.

19 AJIani TUBHBIC AJITOPUTMBI U OCOOCHHOCTH UX MCTIOIb30BaHUS [1K-2.3.1
IS YIPaBIECHHUS adPOKOCMUYECKUMH amIapaTaMH.

Tembl 1 3amaHue JUIsL BBIMOJIHEHUS KYpCOBOW Pa0OThI / BBIMOJHEHHUS KypCOBOTO NPOEKTa
(tabmuma 17)
Tabmuua 17 — [IpuMepHbIil nepedeHb TeM Ui BBIOJHEHUS KYypCOBOW pabOTHI / BBITOTHEHHS
KYPCOBOI'O IIPOEKTA

[IpumepHbIi TepeyeHb TeM Ui BBIOJIHEHHS KypCOBOW PaOOTHI / BBITOTHEHHS
KypPCOBOTO MPOEKTa

Ne i/t

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

Bompocs! it npoBeeHNsT IPOMEXKYTOYHOM aTTeCTalluy MPH TeCTHpoBaHKuH (Tadnuna 18)

Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISt TECTOB

y Koz
Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB
MHIMKATOpa

He npenycmorpeno

1. KoHTpoJIbHBIE U MIPAaKTUYECKUE 3aa4uk / 3a1aHusl 0 AUCHHIUIAHE (Tabnuia 19)
Tabmuua 19 — [IpumepHbIii epeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 33134 / 3aJaHHH

No /it [IpumepHBIii TIepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3a/1a4 / 3alaHAi

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

10.4Meronuueckue MaTepHalibl, OIPENENAIONUEe TMPOLUEAYPhl OLEHUBAHUA HWHAMKATOPOB,
XapaKTepU3yOIUX 3Tanbl  (HOPMUPOBAHMS  KOMIIETCHLIMH, COJAEpAKATCA B  JIOKAJIBHBIX
HopMaTuBHBIX akTax ['YAIL, pernaMeHTHpYIOIUX MOPSIOK U MPOLELYPY MPOBEIEHUS TEKYILIETO
KOHTPOJISI YCIIEBAEMOCTH Y IMTPOMEXKYTOUHOM aTTecTanuu ooydaronuxcs ['Y ATl
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11.MeToauveckue yKkazaHusi JAJs1 00y4arOIIMXcs M0 OCBOEHUIO
JUCIHUINTNHBI

MeToaunuyecKkue YKazaHud AJsd oﬁyqammnxca MO0 0CBOCHHIO JICKIIMOHHOI'0 MaTepHuaJja

OcHOBHOE Ha3zHAYEHHUE JICKIIMOHHOTO MaTepuaja — JOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE H3JIOKEHHE ydeOHoro marepuana. Ha3HaueHune COBpPEMEHHOM JICKIIUUA B
pamMKax NUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO WH(OPMAILIUIO MO TEME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJ0OB HAyYHOTO TO3HAHWs, HOBEHIIMX
JTOCTHIKEHUI HaydHOW MBICIU. B y4eOHOM Mpoliecce NEKIUs BBIMOIHIET METOI0IOTUYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIHH. JIEKIUsT pacKpbhIBaeT MOHATUHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbI, MaeT MENbHOE MPEACTABICHUE O IUCIHILIHUHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[Mnanupyembie pe3yabTaThl IPU OCBOCHUU 00YUYaIOIIUMCS JICKITMOHHOTO MaTepHaa;

— TIOJy4eHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpeAesieTCs 1EeJIEBOM YCTAHOBKOM K Ka)KJ10i KOHKPETHOM TeEME;

— IMOJY4YCHUC OIIbITa TBOp‘IGCKOfI pa6OTI>I COBMCCTHO C ITPCIIOJAABATCIICM

— pa3BuTHe TPO(ECCHOHATBLHO—JCIIOBBIX  KAdecTB, JIOOBU K TMpeAMETy |
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOM paOOTHI;

— TIONy4YeHUE 3HAHWKW O COBPEMEHHOM YpPOBHE pa3BUTHUS HAyKH M TEXHUKA U O
MIPOTHO3€ WX Pa3BUTHS Ha ONFKAMIIINAE TOJIBI;

— HaquTCH METOANYCCKHU 06pa6aTBIBaTI> MaTepI/IaJI (BBI,Z[G.HSITB T'JIaBHBIC MBICIIN U
ITOJIOKCHUA, HpI/IXOI[I/ITI: K KOHerTHBIM BbIBOJaM, HOBTOp}ITb nux B paBJII/I‘-IHBIX
bopMyTUPOBKax);

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

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKAATHCA JEMOHCTpPALMEN  CIIAAOB H
WCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajia TMpU MPOBEACHUU KOPOTKUX TUCKyccHil 00
OCOOEHHOCTSIX PUMEHEHHS OT/ICTBbHBIX TEMATHUK TI0 TUCIUTIINHE.

MeTonnyeckue ykazaHus JAJs 00y4alomMXcsl MO MPOXOKIEHHI0 CaMOCTOSATEIbHOI
padoThI

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThl, O0YJaIOUIUIICS BBITOIHACT PaboOTy MO
3aJaHUI0O ¥ TIPU METOJIMYECKOM PYKOBOJCTBE NpEMNojaBareis, HO 0e3 ero HemocpeICTBEHHOTO
y4YaCTHA.

B mporiecce BBITOTHEHUSI CaMOCTOSATEILHON paboThl, Yy oOydaromerocs hopMHpYETCs
nenecoo0pa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHSI
Y HaBBIKM B YCBOCHMHM M CHCTEMATH3allMU MPUOOpETAaeMbIX 3HAHHI, 00ECIeUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEGMOCTH B TEPUOJ OOYYEHHUs, TIOMOTAeT TOJIYYUTh HABHIKM TOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeTtoanyeckue yka3zaHusi 1Jisi 00y4alOIIUXCH MO MPOXOKICHHI0 MPOMEKYTOYHOM
aTTecTaluu

[IpomexxyTounasi  arTectanusi  OOydYalONIMXCS  MpeIyCMaTpUBAacT  OLICHHWBAHHE
IPOMEKYTOUYHBIX M OKOHYATEIBHBIX PE3YJIbTATOB OOYUYCHHs IO TUCIHMIUIMHE B (opMme 3aueTa
aTTECTAIIMOHHON OILIEHKOW «3a4TE€HO» WM «HE 3auTeHO». CHcTema OIEHOK TPH TPOBEICHUH
IIPOMEKYTOYHOW aTTECTAI[MH OCYIIECTBISIETCS B COOTBETCTBUU C TpeOoBaHMsMH [losioskeHuit
«O TekymeM KOHTpOJIE YCHEBAEMOCTH M MPOMEKYTOUHOW arTecTtanuu cryaeHToB ['YAIIL
00y4aromuxcst Mo MPOrpamMMbl BBICILIETO 0Opa30BaHMSD.
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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
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