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AHHOTAIMA

Hucturmumaa «CHCTeMBI YIpaBJICHUS a’3pOYNPYTUMHU JICTaTEIbHBIMU ammapaTaMu»
ABIsieTCS (PaKyIbTaTUBHOW NUCIHMILIMHON 00pa30BaTebHON MPOrPaMMBI 110 CHENUATBHOCTH
«24.03.02 «CucteMsl yrpaBieHus JIETAaTeIbHBIMY allllapaTaMi» HarpaBieHHOCTh «[IpuGops
Y CHCTEMBbI OPHUECHTAINH, CTAOMIN3AIUH U HABUTAIIN .

Jucuunnuna peanusyercs: kadeapon Nel3.

JlucumiuinHa HE  SBISETCS  00s3aTeNbHOW TMPU  OCBOCHUU  OOYYArOIIHMCS
oOpa3oBaTeNbHOW TPOTrpaMMbl W HAalpaBlieHa Ha  YIIIyOleHHOe  (OpPMHpOBAHHUE
o0mrenpoheccHoHATbHBIX KOMIIETCHITN:

[IK-2 «Crnocoben pa3pabaThiBaTh MPOEKTHl MPUOOPOB OPHUEHTALMH, HABUTALlUU U
CTaOMIIN3AIINH JICTATEIBHBIX allllapaToB M UX COCTABHBIX YacTEH»

ConepxaHue NUCIMILTMHBI OXBATHIBAET KPYr BOIPOCOB, CBS3aHHBIX C METOJAMHU
MaTEeMaTHYEeCKOTO OIMCAHMs adPOYNPYTUX JIETATEIbHBIX annapaToB Ppa3IHMYHBIX KIIACCOB
(caMoJIeTOB, pakeT, BEPTOJIETOB), MPOSKTUPOBAHUIO CHCTEM YIIPABICHUS W aHAIHM3y HX
TMHAMHYECKUX CBOMCTB.

[IperoraBanue MUCIMILIMHBI TPEAyCMaTpHUBAeT Cieaylommue (GopMbl OpraHU3aIiN
y4eOHOTO MpoIiecca: JEKIIUU, CAMOCTOSITENIbHAS padoTa 00yJaronerocs, KOHCYIbTalluH.

[TporpamMmoii AMCIUTUIMHBI MPEIYCMOTPEHBI CIIEAYIONIME BUIBI KOHTPOJS: TEKYIIUH
KOHTPOJTb YCIIEBAEMOCTH, IIPOMEXYTOUYHAS aTTecTanus B hopme 3auera.

OOmast TpyT0eMKOCTh OCBOCHHS JMCIMILINHBI COCTaBIsAeT | 3a4eTHYIO eAuHHIY, 36
9acoB.

S3bIK 00y4YEHUS 110 AUCITUTUTMHE KPYCCKUN».



1. IlepeyeHb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS MO JUCUHMILINHE

1.1. Ileau mpenogaBaHUs TUCHUILTMHBI

Henbio npenonaBaHusi Kypca «CHCTEMbI YIpaBIEHUS a’pOYyNPYrUMH JE€TaTeIbHbIMU
ammaparamu» sBIsercs  (GOpMHpOBAHHE Yy CTYACHTOB OOMMX TEOPETHUYECKUX H
NpaKTUUYECKUX 3HAHUM B 00JlaCTU NPOEKTHUPOBAHMS, aHAIUM3a U CHHTE3a CHUCTEM
yIpaBJI€HUs a’pOYNPYTHMMH JIETATEIIbHBIMU alllapaTaMH pa3JInyHbIX KJIaCCOB, 03HAKOMJIIEHHE
CTY€HTOB C NPUHUMIAMH M METOJaMM MaTeMaTH4YECKOTO0 ONMMUCAHMS TAaKUX JIETATEJIbHBIX
anmnapaToB, U3Yy4YE€HHE TEOPHUM U BOIPOCOB NMPAKTUYECKON peanau3aluy CUCTEM YIpaBiie-
HHUS a3pOyNpPYTruMU JIETaTeIbHBIMU annapaTamMy. 3HAKOMCTBO C MOCIETHUMH JOCTHKEHUSIMH B
o0yacTu MaTeMaTUYECKOTO0 OMHUCAHMS U BBIYMCIICHMS JJOKAJIBHBIX a3pOJMHAMHUYECKUX Harpy3oxk,
MIPOrpaMMHBIMH CPEJICTBAMHU [UIsl YMCIEHHOTO aHajiu3a JBWKEHUS YIPYroil KOHCTPYKIIUH,
MOABEPKEHHOM JIOKaJIbHBIM Harpy3kam B Ipoliecce HoJjeTa.
1.2 TuctmmuinHa sBisiercst (pakyJIbTaTUBHON JUCIUTUIMHON 10 HAIIPABJICHUIO 00pa3oBaTeIbHON
porpaMmsl Beiciiero oopasosanus (ganee — OII BO).

1.311epeyeHnb MIAHUPYEMBIX Pe3yaIbTATOB 00y4YeHHs MO TUCIUIIHHE,
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH pe3yJbTaTamu ocBoenust OI1
B pesynpraTe wW3ydeHUs IUCHUIUIMHBI OOYyYaIOIIMICS JOJDKEH 00JIagaTh CIEIYIOIIUMU
KOMITETCHIIUSIMU WJIA UX YacTIMH. KOMIIETEHIIMU U MHJIUKATOPHI UX JOCTHKEHUS MPUBEACHBI B
Taommie 1.
2.Tabmuma 1 — IlepeyeHb KOMIIETCHIIUH ¥ MHIUKATOPOB UX JOCTHXCHUS

Konu
Kareropwus (rpymma) Ko n HaumeHoBaHWE UHIUKATOPA TOCTHKEHUS
HaMEHOBaHUE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUHA

[IK-2 Cnoco6en
pa3pabaThIBaTh
npoekTsl mpubopoB | I1K-2.3.1 3HaTh OCHOBBI MPOEKTUPOBAHUS,

OpHUEHTAIIHI KOHCTPYMPOBAHUS U MPOU3BOICTBA IPHUOOPOB
[Ipodeccrnonanbubie ’

HaBUTAINU U OpHUEHTAIlNH, HaBUTAIIMH U CTaOUITN3aluu
KOMITIETEHIINH .

cTabunn3anuu JIeTaTeIbHBIX allapaToB; BUAbI IPOSKTHOU

JeTaTeabHbIX JTOKyMEHTaIu1

alrapaToB U UX
COCTaBHBIX YacTeH

3.

2. Mecto qucuuniauHbl B cTpykrype OIl

JucuuruinHa 6asupyercss Ha 3HAHMSX, paHee NMPUOOPETEHHBIX OOYyYaIOIIMMUCSA HPU U3YYEHHUH
CICAYIOIUX JUCIUTIIINH:

— MareMaruka;

— @usmuka;

- Teopemqecxaﬂ MCXaHHUKa,

— OCcHOBBHI MOJCIINPOBAHUSA HpI/I60pOB U CHUCTEM,

— T'mpockonuueckue mpuOOpHI U YCTPOHCTBA,

— OCHOBBI TEOpUU YIIPABIICHUS;

— OcHOBBI HpHKﬂaﬂHOﬁ ruapo U a>poJuHaAMUKH,

- I[I/IHaMI/IKa II0JICTA,

— CucreMsl YIIpaBJICHUA JICTATCIIbHBIMU allllapaTaMu.



3HaHus,

MOJIY4YCHHBIC IIPpU HU3YYCHUHU Marcpualia ﬂaHHOfI JUCIHUIIIINHBI,

HUMCIOT KakK

CaMOCTOSITENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IIPU U3YYEHUH APYTUX JUCLUIUIMH:
— MogenupoBaHue MpruOOPOB U CUCTEM JICTATEIBHBIX aIapaToB;

— HanexxnocTs nprOOpoB U cHCTEM;

— CucreMbl YIIpaBJICHUA JICTATCIIbHBIMU allllapaTaMu

3. O0bem qucuuminnbl B 3E/akanem. yac
Jlanubie 00 o011eM 00beMe AUCIUIUIMHBI, TPYAOEMKOCTH OT/IEIBHBIX BUIOB YueOHON pabOThI MO

IMCUUIUIAHE (M pacipeesieHre 3TOH TPYA0EMKOCTH M0 CeMECTpaM) MpeICTaBIeHbI B Tabnuie 2

Tabmuna2 — O6beM U TPYAOEMKOCTb AUCIUTUINHBI

Bug yueOHOI paboTs Beero TpynoemkocTh 1o
ceMecTpam
No 7

1 2 3
OO0masi TpyA0eMKOCTh AHCHHILIMHLI, 3E/(uac) 1/ 36 1/ 36
Ayoumopnwle 3anamus, BCEro vac., 17 17
B mom uucne
nexiuu (JT), (9ac) 17 17
[paktuueckue/cemunapckue 3ausatus (I13), (uac)
nabopaTtopHbie padotsl (JIP), (dac)
KypcoBoii poekt (padota) (KII, KP), (4ac)
Ok3amMeH, (Jac)
Camocmoamenvnas paboma, BCETO (gac) 19 19
Buja npoMe:KyTOYHOr0 KOHTPOJIA: 3a4eT, Tudd. 3aueTr 3auer
3ader, sk3aMmeH (3adet, Audd. 3a4, Ik3.)

4, Conep:kanne TMCHUIIAHBI

4.1PacnpeneieHue TPYyA0€MKOCTH JHCIUILINHBI 110 pa3/iesiaM U BUAaM 3aHATHI

Pa3nensl u TeMbl AUCHUIIIUHBL M UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIE 2.

Tabnuia 2. — Pa3nensl, TeMbl AUCHUIUIMHBI U UX TPYJIOEMKOCTb

Pasnernsl, TeMBI TUCITUTUIMHEI Jlexnun 113 JIP KII CPC
(qac) (©3) (gac) (gac) (gac)
(uac)
Cemectp 7
Paznen 1. BBonHsli pa3aen 4 2

Tema 1.1. O6uue cBeneHns 00 ynpyrux
anmaparax.

Tema 1.2. OcobenHOCTH 32124
ABTOMATH3AllMU YIIPABICHUS YIPYTUMU




anmapaTamu
Pasznen 2. 4 5)
VpaBHEHUs ABHXKEHUSI YIIPYTHX alllapaToB

Pasnen 3. 4 5
[TporpaMMHBIe CPEACTBA TS aHAIM3a

JIMHAMUYECKUX CBOMCTB YIIPYrUX aIlapaTos

Paznen 4. 3apaun 1 METOIBI TPOEKTUPOBAHMSI 5 7
CHCTEM yIPABJIEHUS YIPYTHUMH

JIeTaTeIbHBIMHU aITapaTaMu

Hroro B cemecrpe: 17 19
Hroro: 17 0 0 0 19

4.2 Conep:kaHue pa3aejioB U TeM JeKIMOHHBIX 3aHATHI
Coneprxkanue pa3esioB U TEM JICKITMOHHBIX 3aHITHH MPUBEIACHO B TaOIHIE 4.

Tabnuna 4 - Coxepxanue pa3JieioB U TeM JEKIIMOHHBIX 3aHATUI

Howmep pazaena

HaszBanue u conepxanve pa3fesioB U TEM JIEKIIMOHHBIX 3aHITUI

1

Pa3znes 1. BBogublii pa3ae
Tema 1.1. OGmume cBeaeHus 00 ypyrux amnmaparax.

Tunsl ynpyroctu u ee nposiBjaeHus. [lacCHBHBIA U aKTUBHBIA METO/IbI
O60pbOBI c YIPYTOCTHIO. [Tonsitue a’POYNPYTrOCTH u
aspocepBoymnpyroctu. Konebanust TornnuBa B 0akax M UX BIMSHHE Ha
JBUKEHHE a9POKOCMUYECKHX alnapaToB.

Tema 1.2. OcoGeHHOCTH 3a7]a4 aBTOMATH3AIlMU YIIPABICHUS YIIPYTHMHU
anmnapaTamu.

3amaun MapupoBaHUs YOPYruX KojeOaHud. 3amaud  yrnpaBiICHHS
yIPYTrUMU KOJIeOaHUSIMU.

Pa3nen 2. YpaBHeHus1 ABH:KeHUS YIIPYTHX aNlapaToB

[TocranoBka 3amauu 00 M3THOHBIX KOJICOAHHMSX KOpITyca PpaKeThI.
HuddepenunanbHoe ypaBHEHHE HW3THOHBIX KoJeOaHW. YpaBHEHHE
CHUJ U ypaBHeHHMEe MOMEHTOB. (CoOcCTBeHHbIE M3THOHBIE KOJIeOaHUs
KOpIyca pakeThl B IUIOCKOCTH TaHraxka. Pacuer ¢GopM M 4YacToT
COOCTBEHHBIX M3TMOHBIX KoJsiebanuil. [IpeoOpa3oBaHue ypaBHEHHI
JBIDKEHUS pakeTbl B IIJIOCKOCTH TaHraXka B OECKOHEYHOMEPHYIO
cucTeMy OOBIKHOBEHHBIX U PepeHIInaNbHbIX YPaBHEHUH.

Paznea 3. [IporpammHbIe cpeacTBa A aHAJIM3a JTHHAMHYECKHX
CBOIICTB yNPYIrux anmnaparos

Hcnonp3oBaHne MPOTrpaMMHBIX CpPEACTB, OCHOBaHHBIX Ha METOJax
koHeuHbIX 3eMeHToB (ANSYS, COMSOL) mist BbuucieHus: GopMm H
9acTOT  COOCTBEHHBIX W3rMOHBIX  KosieObaHmid.  lcnonb3oBaHue
MOJTY9EHHBIX TAaHHBIX Ui opMupoBanus Moaenu B Simulink.




4 Pa3nen 4. 3anauu 1 MeTOABI NPOCKTHPOBAHUSA CHCTEM YIIPABJICHHUS

OIITUMAJIBHOTI'O

YIPABJICHHUSL.

YIOPYIruMH Je€TaTeJbHBIMA allllapaTaMu

TpeboBanus K cucTeMaM yIpaBJICHUS YIPYrUMH amnmaparamu. Meron
HYJA(UHUTHOTO JeMI(UPOBAHUS yOPYTHX KoJeOaHH.
CpaBHUTENIbHAS

MeTo sl

XapaKkTepUCTUKa
METOJI0B. AJJalTUBHBIE AJITOPUTMBI U OCOOEHHOCTH MX UCIOJIb30BaHUS
JUI YIPaBJIEHUS a3pOKOCMUYECKUMU amapaTamMu.

4.3 TIIpakTHuecKkue (ceMUHAPCKHE) 3aAHATHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEAEHBI B TAOIHIIE .

Tabnuma 5 — [IpakTuueckue 3aHsATHS U UX TPYAOEMKOCTh

o
Ne Tembl mpakTHUECKUX OpMEI PAKTHHYECKHX Tpynoemkocts, | Ne pasnena
1/ 3aHATHI 3aHATHU (1ac) JUCHUIUIUHBI
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO
4.4 JlaGopaTopHble 3aHATHSA
Tabmuna 6 — JIabopaTopHbIE 3aHATHS U UX TPYJOEMKOCTh
No T
- TTOEMKOCTb
HaumenoBanue nabopatopHbIx paboT Py ’ Ne paznena
n/m (1ac) JUCLUTIIINHBI

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

4.5

KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

4.6

CamocrosiTesibHasi padoTa 00y4arommxcst
Bunel camocTosiTensHOM paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabnuLe 7.

Tabmuma 7 Buabl camocToaTenbHON paboThl U €€ TPYJA0EMKOCTh

Bun camocTosiTensHOM paboThHI Bcero, uac Cemectp 6, gac
1 2 3

CamocTosiTeJbHas1 padoTa, BCCro 19 19
H3y4YeHHE TeopeTndeckoro Matepuana qucuuiuinsl (TO) 15 15
kypcoBoe nmpoekrupoBanue (KII, KP)
pacuerHo-Tpaduueckue 3aganus (PI'3)
BeITIOTHEHUE pedepara (P)
[loaroroska k Texyuiemy kontponto (TK) 4 4

nomaraee 3ananue (/13)

KOHTpOJIbHBIE paboThl 3a0uHNKOB (KP3)




5. IlepeyeHb y4eOHO-METOAUYECKOT 0 OOecTiedeHusl JJI CAMOCTOATEIbHOM

padoThI 00yYaKOIUXCS 0 JMCHHUILIMHE (MOLYJIIO)
Y4eOHO-MeTOANYECKHE MaTepHaIIbl Il CAMOCTOSATENILHONW PabOThl 00yJarOIUXCsl YKa3aHbI B

. /-11.

6. IlepeyeHb MeYaATHBIX U 3JIEKTPOHHBIX Y4eOHbIX U3aHHUI1
IlepeueHpb neUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3/JaHNH NpUBEJICH B Talnuie 8.

Tabmuua 8 — [lepedeHp nevaTHBIX U SJCKTPOHHBIX YYEOHBIX W3IAaHHHI

Mudp bubnmorpaduyeckas ccoiika / URL ampec Konnuectso
AK3EMILISIPOB B
oubnuoreke
629.76/78 Junamuka pakert. [Tox oOmielt pegakuneit 10
J146 B.I1. Mummna M.: Mamunocpoenue 1990
rox, 464c.
629.7(JINAIT) Xosanckuit FO.M, [Tonomapes B.K. 176
X68 Crabunuzanus 1eTaTeabHbIX annaparos.
Jlexknuu. 1979r.
629.7(JINAIT) Xosanckuii FO.M, ITonomapes B.K. 28
X68 Crabunuzanus JeTaTeabHbIX anmnapaTosB.
Jlexknuu. 1981r.
629.7(JINAIT) Xosanckuii FO.M, ITonomapes B.K. 18
28 Cucrembl yrnpaBieHUs JIeTaTEIbHBIMU
anmaparamu. Jlekuuu. 1983r.
629.7 bonuep, B.A. Cucremsl yrpaBieHUs 65
B75 JeTaTeNbHBIMM anmaparamu / B.A. Boanep.
M.:Mamunoctpoenue, 1973
629.7 CunsikoB A.H., lllaiimapnanos @.A. 35
C38 CucreMbl aBTOMATHUYECKOTO YIIPaBJICHUS
JIA ¥ uX CHJIOBBIMH YCTaHOBKaMHU. Y4eO.
JUIS CTYII. BTY30B. — M.:
MammnocTtpoenue, 1991
629.7 AspoMexaHHKa caMmoJieTa: JUHAMHKa 35
A99 noJjieta: yaeOHUK /11t By30B / A. .
Bboukapes [u np.] ; pen. : A. @. boukapes,
B. B. Auapeesckuil. - 2-e u3j., nepepad. u
no1. - M. : MamunocTpoenue, 1985. - 360
c.




/. Ilepedyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHON ceTH
HUHTEPHET

[lepeuenr  pecypcoB  MHGPOpPMAIMOHHO-TeleKOMMyHUKanuoHHo  cetn  MHTEPHET,
HCO6XO[[I/IMBIX AJ11 OCBOCHU A AUCHUIUIMHBI IIPUBCACH B Ta6JII/IL[€ 9
Tabmuia 9 — [lepeuens pecypcoB nHbopMaImoHHO-TelekoMMyHuKannmonHo# cetu MHTEPHET,

URL agpec HaunmenoBanue

http://www.mashin.ru/files/stranic
,Z[I/IHaMI/IKa nojera. Y4ueOHuK AJ11 CTYACHTOB BBICIINX

y_iz_efremov.pdf yue6HbIX 3aBenennii / A.B.Edpemos, B.®. 3axapuenko,
B.H. OBuapenxo u np.; [lox pexa. I'.C.bromrenca.—
M.: Mammnoctpoenwue, 2011. 776¢.:um.

ISBN 978-5-94275-580-5

8. Ilepeyenb MHGPOPMAITMOHHBIX TEXHOJIOTUH

8.1 Ilepeuenn nporpaMmMHuoro odecrnevenus, HCI0JIb3yeMOro IPH OCYLIECTBJIEHUH
00pa30BaTeIbHOI0 MPoIlecca Mo AUCIUTLIHHE
[TepeueHs UCTIOIB3YEMOTO MPOTPAMMHOTO OOecTieueHus mpeacTaicH B Tadmie 10.

Tabmuma 10 — [epederb mporpaMMHOTO 00eCTICYCHHUS

No /1t HaunmenoBauue

1 Matlab

2 COMSOL

8.2 IlepeuyeHb HH(POPMALIMOHHO-CITPABOYHBIX CHCTEM
[lepeveHp UCTIONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM TpecTaBjcH B Tabmume 11.
Tabmuma 11 — [Mepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycMmotpeno

9. MartepuajibHO-TeXHUYeCKasi 0232, HE0OX0AMMAas /IS OCYIIeCTBJIEHHUS

o0pa3oBaTeIbHOIO Mpolecca no AUCUUIINHE
CocraB MaTepuaIbHO-TEXHUYECKON 0a3bl peicTaBiieH B Tadmuie 12.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

. Howmep
HaumeHoBaHue coCTaBHOM YacTH MaTepraIbHO-
Ne i/ . ayTUTOpUU

TEXHUYECKON 0a3bl

1 JlexuuMOHHAs ayAUTOpUS 13-03

2 MynbTuMenitHas JeKIMOHHAs ayIUTOPUs 13-04

10 OueHouHbIE CpeacTBA /sl MPOBEIEHUS MPOMEKYTOYHON aTTeCTANINH

10.1 CocraB (hoHJ1a OIICHOYHBIX CPEJICTB MpUBEACH B Tabuue 13

Bung HpOMCXCYTOqHOﬁ aTTeCTalinun HCpC‘-ICHB OLCHOYHLIX CPCICTB

3ager CrHcoK BOIIPOCOB;




10.2 B kauecTBe KpUTEpHUEB OIICHKH YPOBHS CHOPMHPOBAHHOCTU (OCBOCHHS) KOMIETEHIIUM
o0yJaromuMucs MpUMEHseTcsl S-OampbHas [IKana OLEHKH CHOPMHPOBAHHOCTH KOMIIETCHIIUH,
KoTopas mnpuBefeHa B Tabnune 14. B TteueHune cemectpa MoxeT ucmoiib3oBarbesa 100-0anbHas
IIKaJla MOJYJbHO-PEUTUHIOBOM CHCTEMBI YHHMBEPCHTETA, IMPABWIA HCIOJIB30BAaHUS KOTOPOW,
YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMAaTUBHBIM akToM ['Y AIL.

Tabmuna 14 —Kpurepun onieHkH ypoBHSI COOPMHPOBAHHOCTH KOMITETCHIIUI

10

Or1eHKa KOMITETEHITII

5-0amtbHad mkana

XapaxrepucTuka copMHUPOBAHHBIX KOMITETEHIUIHA

«OTIIMYHO)»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTpaMMHBIN
MaTepuar;
— YBEPEHHO, JIOTUYHO, TTOCIIEI0BATENIFHO U TPAMOTHO €T0 M3J1araer;

— ONMUPASCh HA 3HAHMUA OCHOBHOM M JONOJHUTEIBHOW JIUTEPaTypBHl,
TECHO IPUBS3BIBAECT YCBOCHHBIE HAYYHBIE IOJIOKEHUS C MPAKTUYECKON
JeSATEIbHOCTBIO HAIIPABIICHUS;

— yMeJi0 000CHOBBIBAET U apTYMEHTUPYET BHIJBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;
— CBOOO/THO BJIQJICET CUCTEMOM CIIEHATM3UPOBAHHBIX TIOHITHIA.

«XOPOLLIO»
«GAYTEHO»

— 00yJaroNuiicss TBEPAO YCBOWII MPOTrPAMMHBIN MaTepHaj, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, ONUpasCh HAa 3HAHUS OCHOBHOM
JUTEPaTypPHI;

— HE JIOMYCKAEeT CYIICCTBCHHBIX HETOYHOCTEHH;

— YBS3BIBACT YCBOCHHBIC 3HAHHWS C MPAKTUYCCKOH JIEATEIBHOCTHIO
HaIpaBJICHHUS,

— apryMEHTUPYET HAyYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBLI M 00OOIICHHUS;

— BJIQJICET CUCTEMOH CIIeUaTN3UPOBAHHBIX TIOHITHH.

«YHOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

— oOyyarouuiicss yCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN Marepual,
[0 CYLIECTBY M3JaraeT €ro, OnHpasch Ha 3HAHUSA TOJHKO OCHOBHOM
JUTEpaTyphl;

— JIOIYCKaeT HECYIIECTBEHHbIE OIMOKN 1 HETOUHOCTH;

— UCTIBITBIBACT 3aTPyJHEHHUS B MPAKTUYECKOM NPUMEHEHUU 3HAaHUU
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHUPYEeT Hay4YHbIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U O0OOIICHU;

— YaCTUYHO BJIAJICET CUCTEMON CIIEIMAIM3UPOBAHHBIX MOHITHIA.

(HCYHOBJICTBOPUTCIILHO>
«HEC 3a4YTCHO»

- 06yqa}0m1/1171051 HEC YCBOMUII 3HAYUTEIBHOM YacTH nporpaMmMHOIO
MaTepualia;

— JOITyCKaceT CYIIECTBECHHBIC OIINOKH )51 HCTOYHOCTH npu
pacCMOTpCHUN HpO6J'IeM B KOHKPETHOM HaIllpaBJICHUU,

— MCTIBITHIBAET TPYJHOCTH B MPAKTUUECKOM IPUMEHEHUH 3HAHUH;
— HE MOKET apryMeHTHPOBATh Hay4HbIE [T0JIOKEHHS,
— He (opMyIHPYET BBIBOJAOB M 0000IICHUH.




10.3 TwumnoBbie KOHTPOJBbHBIE 3aJaHUS WM UHBIE MATEPUAIIbI:
Bomnpocsl (3amaun) st sx3ameHa (tadmuia 15)

Tabmuua 15 — Borpocs! (3aga4n) Ass 5K3aMeHa

Konx
Ne /i [Tepeuyens BompocoB (3a1a4) Ajst SK3aMeHa
WHJUKAaTOpa
Y4eOHBIM IJIAHOM HE IIPETYCMOTPEHO
Bomnpocs! (3amaun) st 3auera / auddepeHiupoBaHHOro 3aueTa (Tadauia 16)
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3auera
Ne /it [Tepedyens BompocoB (3amay) mist 3auera / qudd. 3auera Koz
WHJUKATOpa
1 Tl yOpyrocTy u €e nposiBJICHUS. I1K-2.3.1
2 [TaccuBHBIN U aKTUBHBIN METOBI OOPBLOBI C YIIPYTOCTHIO. I1K-2.3.1
3 [ToHsiTHE @3pOYNIPYTOCTH U a3POCEPBOYIPYTOCTH. IK-2.3.1
4 Konebanus TorumBa B 6akax v MX BIUSHHUE HA IBIDKCHUE I1K-2.3.1
a’POKOCMHUYECKHX alapaToB.
5 Oco0eHHOCTH 3a/1a4 aBTOMAaTU3allUU YIIPABIEHUS YIIPYTUMU [1K-2.3.1
anmnapaTamu.
3amauu mapupoBaHUs YIIPYTrUX KOJICOAHMI. I1K-2.3.1
3amauu yrnpaBiIeHUs YIPYTUMU KOJICOAaHUSMH. I1K-2.3.1
8 [TocranoBka 3aaun 00 N3rHOHBIX KOJIEOAHMIX KOpITyca IK-2.3.1
pakeTsl.
9 JuddepennmanbHoe ypaBHEHHE H3THOHBIX KOJICOAHUH. IK-2.3.1
VYpaBHEeHHE CUJT U YpaBHEHHUE MOMEHTOB.
10 CoOcTBeHHBIC U3TMOHBIC KOJIEOaHUsI KOPITyca PaKkeThl B IK-2.3.1
IUIOCKOCTH TaHTaXa.
11 Pacuer bopm 1 9acTOT COOCTBEHHBIX U3TMOHBIX KOJICOAHMIA. IK-2.3.1
12 [IpeoOpazoBanue ypaBHEHUI IBIKCHHSI PAKEThI B TIFIOCKOCTH I1K-2.3.1
TaHTa)ka B 0ECKOHEYHOMEPHYIO CUCTEMY OOBIKHOBEHHBIX
muddepeHInaIbHbIX YpaBHEHHI.
13 Hcnonb3oBaHue nporpaMMHBIX CPEJICTB, OCHOBAHHBIX Ha [K-2.3.1
MeToaaX KOHeuHbIX eMeHTOB (ANSYS, COMSOL) s
BBIYHCIICHHUS POPM U YACTOT COOCTBEHHBIX U3THOHBIX
KoJ1e0aHui.
14 Hcnonb3oBanue nomy4eHHBIX TAHHBIX 1715 GOPMUPOBAHUS [K-2.3.1
mozenu B Simulink.
15 TpeboBanus k cuctemMaM ynpasieHus ynpyrumu anmnaparamu. | I1K-2.3.1
16 Metoa HyAb(UHUTHOTO AeMII(PUPOBAHUS YIPYTHX I1K-2.3.1
KOJIeOaHUH.
17 Meroasl ONITUMAIBHOTO YIIPABICHUS. I1K-2.3.1
18 CpaBHuUTENBbHAS XapaKTEPUCTUKA METOJIOB YIIPaBICHUS I1K-2.3.1
YIIPYTUMU anmnapaTraMu.
19 AanTUBHBIC ATOPUTMBI U OCOOCHHOCTH UX HCITIOJIb30BaAHUS I1IK-2.3.1

U yIIpaBJICHUS a3pOKOCMHUYCCKUMU allliapaTaMu.
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Tembl U 3agaHue U BBITIOJHEHHS KYpCOBOW paOOTHI / BHIIOJHEHUS KYpPCOBOTO IPOEKTa
(Tabmuua 17)
Tabmuma 17 — IlpumepHbIii epedeHb TeM I BBIIOJHEHUS KypCOBOW pa0OThI / BBIOJHEHUS
KYpPCOBOTO IIPOEKTa

[TpumMepHBIil TepeyeHb TeM IS BBITIOJIHEHUS KypCOBOW PaOOThI / BBITOJIHEHHS
KypCOBOTO IIPOEKTa

Ne o/t

Y4eOHBIM MJIAHOM HE IIPETYCMOTPEHO

Bompocs! 11st mpoBeieHHst POMEKYTOYHOM aTTeCTaluy P TeCTUpoBaHuH (Tadmuia 18)

Tabmuua 18 — [IpumepHbIii TIepedeHb BOITPOCOB ISt TECTOB

. Kon
Ne n/m [IpuMepHBIil nepeyeHb BOIIPOCOB IS TECTOB
MHJMKATOpa

VY4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

1. KoHTpoJibHBIE M MPAKTHUECKUE 3a/1auH / 3a1aHus 110 Juciuiuinie (tadnuma 19)
Tabmuma 19 — [IpumepHbIii TepedeHbh KOHTPOJIBHBIX U MPAKTUIECKUX 3a1a4 / 3aaHui

Ne /it [IpuMepHBIil mepeueHb KOHTPOJIbHBIX M MPAKTHYECKUX 3a/1a4 / 3alaHui

Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

10.4Metomuueckue MaTepHalbl, OMNPEACAIONINE TPOLEAYpPhl OIEHUBAHMUS HWHIMKATOPOB,
XapaKTepU3yIOMMUX dTanbl  (GOPMUPOBAHMS KOMIETEHLMH, coAepxkaTrcsi B JIOKAJIbHBIX
HopMaTuBHBIX akTax ['YAIl, pernaMeHTUPYIOUINX MOPAIOK U MPOLELypy MPOBEICHUS TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTecTanuu ooydaronuxces ['Y AlL

11.MeTonu4yeckue yKazaHus JJ1s1 00y4aIOIIMXCS M0 OCBOCHUIO
AUCUMUILTHHBI

Metoanyeckue ykazaHus /sl 00y4al0IUXCs 0 0CBOEHHIO JIEKIIHOHHOT0 MaTepHuaJia

OcCHOBHOE Ha3HA4YE€HUE JICKIIMOHHOTO MaTepuhayia — JOTUYECKH CTPOMHOE, CHUCTEMHOE,
ryOoOKoe W SICHOE H3NIOKEeHHEe ydeOHoro marepuana. Ha3HaueHHe COBPEMEHHOMN JIEKIUU B
pamMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TeME, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MPOOJIEM IUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHMs, HOBEUIINX
JOCTHIKEHU HAaydyHOW MbIciu. B yueOHOM mporecce JEKIHsS BBIMOJHAET METOAO0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMAIMOHHYIO GYHKIMU. JIeKus pacKkpbpiBaeT MOHATHIHBIN ammapat
KOHKpEeTHOM obnactu 3HaHMs, €€ MpoONeMbl, JaeT IEeTbHOE MPEACTaBICHHE O JUCIUILIMHE,
IOKa3bIBAET B3aUMOCBSA3b C IPYTUMU JTUCLUIUIMHAMU.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU O0YUYAIOITUMCS JICKIIMOHHOTO MaTepHana;

— IOJIyYEHUE COBPEMEHHBIX, LIEOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIIPENENSAETCA LIEJIEBOM YCTAHOBKOM K KaXXJ0W KOHKPETHOM TEME;

— TIONy4eHHE OMbITa TBOPUYECKON pabOThI COBMECTHO C MPEMNOIaBaTEIeM;

— pa3BuTHEe TPO(EeCcCHOHANBPHO—IENOBBIX  KAdecTB, JIIOOBU K TMpeaAMeTy |
CaMOCTOSTENBHOTO TBOPYECKOTO MBILIUICHUS.

— TIOsIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITENIbHOW pabOThI;
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— TOJy4eHHE 3HAaHUN O COBPEMEHHOM YPOBHE Da3BUTUS HAyKM M TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHUS HA ONDKANIINE TOJIBI;

— HaydyuTcsd MeToAuuYecKu oOpalaThiBaThb Marepuana (BBIAEIATH IJIABHBIE MBICIH U
MIOJIOKEHUSI, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  pa3jIM4YHBIX
(bopmynHpoBKax);

— TOJy4eHHE TOYHOI'O OHUMAHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

JIeKUIMOHHBI MaTepHall MOXET COINpPOBOXKIATbCA JACMOHCTPALlMEW CIIAlIOB U
HCIIOJIb30BAHMEM DPA3/laTOYHOrO0 Marepuaja IpUd MPOBEAECHUU KOPOTKUX JUCKyccUd 00
0COOEHHOCTSIX IPUMEHEHHS OTJCIIBHBIX TEMATHK IO JTUCIUTUTHHE.

MeToanyeckue yKa3aHusi Ui 00y4alOIIUXCS MO MPOXOKIEHHIO CAMOCTOSITETbHOMI
padoThbI

B Xo/e BBITIOJIHEHHSI CaMOCTOSATEIBLHON PabOTHI, 00YYAIOUTUNCS BBIMIOJHIET padboTy MO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJICTBE IPENoJiaBaTesi, HO 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mporiecce BBIMOTHEHUS CaMOCTOSITENILHOM paboThl, Y oOydaromerocs (GopMHUpPyeTCs
1enecooOpa3Hoe MIaHUpoOBaHHE pabOYero BpeMeHHU, KOTOPOEe MO3BOJIIET UM pa3BUBAaTh YMEHUS
Y HaBBIKM B YCBOGHHM M CHCTEMAaTHU3aIlMU MPUOOpETAeMBbIX 3HAHHM, 00€CIeUnBAET BBICOKHI
YpPOBEHBb YCIIEBAEMOCTH B TMEPUOJ OOYYECHHS, TOMOTAET TOJYyYHUTh HAaBBIKH TTOBBIIIICHUS
po¢heCcCHOHAITBHOTO YPOBHSI.

MeTtoanyeckue yka3aHusl JJIsi O0OyYAKOIIMXCH MO IPOXOKACHUIO NPOMEKYTOYHOM
aTTecTaluu

[IpomexyrouHas  aTTectauus  OOydalolIuXcsi — NpeAycMaTpuUBaeT  OICHUBaHHE
MIPOMEXYTOYHBIX U OKOHYATENBbHBIX PE3yIbTaTOB OOy4eHHsS MO JUCHUILIMHE B dopMe 3ayeTa
aTTeCTAllMOHHON OLIEHKON «3auTE€HO» WM «He 3auTeHo». CHHCOK BOMPOCOB ISl MOATOTOBKHU K
3a4eTy npejcraBieH B pazaene 11.4.

Cucrema OLEHOK MpHU TMPOBEIECHUU MPOMEKYTOUHOW AaTTeCTAllMU OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusmu llonoxkenuit «O TekylmeM KOHTpOJIE YCIIEBAEMOCTH U
MPOMEXyTOUHOM arrectauuu cTyAeHTOB ['YAII, oOydarommxcsi 1Mo MporpaMMbl BBICIIETO
00pazoBaHUM.
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JIuct BHECEHUS! UBMEHEHHI B pabouylo MporpaMMy JTUCHUTLIMHBI

14

Jlata BHeceHus
H3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
M3MEHEHHS

CozepxaHue U3MEHEHUM U TOTIOTHEHUM

Hata u Ne

MPOTOKOJIA
3aceAaHus
Kkaenpol

Iloamuce
3aB.
Kadeapoi
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