MHHUCTEPCTBO HAYKH U BBICILIEIO OBPA30BAHWSA POCCUHCKOH ®EJEPAIIMH
(DC,"ICF)HJTHIOC rocyJ1apCTeeHHOC aBTOHOMHOC OﬁpaLiOBaTC.I]bHOE YYpexKIACHUC
Bhicuiero oGpasoBanns
«CAHKT-TIETEPBYPI'CKHIA TOCYJIAPCTBEHHBIA YHUBEPCUTET
ADPOKOCMHUYECKOI'O [IPHBOPOCTPOEHH SA»

Kadesipa Nel3

«YTBEPKJIAIO»
Pykosoutens nanpasnenus

Ol . K.T.H. JIOL.
(10 TKHOCTL. V4 CTCNICHE, IBAHME)

B K [louomapes
(noanucs)

«29 man 2023 r

PABOYAA [TPOT'PAMMA JTUCHHIUIIUHEI

«CHeTeMBI YIIPABIEHUS ETATETLHLIMU ANMAPATAMUY

(Hamanune Jucunnauns)

Koj nanpasneuns 24 05.06

Haunscnoranume Cuctemnt VIIPARICHIWA JICTATCIBHBIMU AMMTdpdTaMu
HalpapiIcHRA

Hausenosanue “pll(‘l()pbl CUCTCM YIpaBieHUA NETATC/IbHbIX
HATIPABICHHOCTH anraparon

Mopma 0byqHeHus oYHas

Cankr-Ilerepbypr 2023 r

JiueT cornacosanus paboqed (porpaMMsl IHCUUITHHB!

TMporpammy cocTasun(a)

Aou,K.T.H. 0L B.K. [Towomapes

AOKHOCTE, ¥4. CTCNCHE. WIHHL HHHUHA M, huvuma

Tporpamma oodpena ra zacepanun kadeapnt Ne 13

«29» man 2023 r, nporokon Ne 9

3asenyrounii kadicapoii Ne 13
K.T.H JOI. H A Osuunuukosa

JOLKHOCTE, Y4 CTCACHE, TRANUL noanuce HAMLHATH, s

Orsercreennstii 3a OIT 24.05.06(04)

0K T H_J101L B.K. lMonomapes

AOTKHOCTE. ¥4 CTCRCHS. Wi HHHURAIR, Mo

3amecTurent aupektopa HueTHTyTa (dakyietera) Ne | no mMetomuteckoii paGote

Cr1. npenoaasareiis ; Z B.E. Taparyn

JOTKHOCTE V4 CTCHCHS (BIHIC MOINKCK. AT MHUGHA TR s THe



AHHOTAIMA

Huctummnaa «CUCTeMBbl yIIPaBICHUS JICTATEIHHBIMU allllapaTaMiu» BXOAUT B 00pa30BaTEIbHYIO
MporpaMMy TMOJTrOTOBKH CTYJIEHTOB 10 HarpaBieHuto «24.05.06 «Cucrembl yropaBiIeHHS
JETaTeNFHBIMY allllapaTaMu» HANpaBICHHOCTh «[IpuOOpHI cHcTeM ympaBIICHUS JIETATEIbHBIX
annapatoBy». JlucuumimHa peanusyercs Kadenpoit Nel3. Kpanuduxauus BblITyCKHHKA
CHELHAIUCT.

CopepxaHue NUCIUIUTMHBI OXBATBIBAET KPYT BOIIPOCOB, CBS3aHHBIX C PEIICHUEM 3a/ad
aBTOMAaTH3allui TUJIOTHPOBAHHUS, ONHUCaHWEM JeTaTtesnbHoro ammapara (JIA) kak oObekra
pPETYIIMPOBAHUS, CTAOMIM3AIMEH YIIIOBOTO JIBMKCHHS, YIIPABICHUEM JIBIDKEHUEM IICHTpa Macc,
ABTOMATHYECKUM HABEJCHHEM, YIPABICHHEM 3aX0J0M Ha TOCAIKy H IOCAJKON CaMOJETOB,
crabunu3anueil kocmuueckux JIA.

JucuuminHa HarelieHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIIUX KOMIICTCHIIUH |

OIIK-7 «CnocoOeH Ha OCHOBE CHCTEMHOIO IMOJXO0Ja aHaJM3UpOBaTh pPabOTy CHUCTEM
VIpaBIICHUS JICTATeIBLHBIMH ariapaTaMy Pa3INYHOTO HAa3HAYCHUs, Kak 0OBEKTOB OPHUEHTAITUH,
CTaOWIM3alliy, HABWTAIlUHU, YIPABICHUS JBIKCHHUEM, a TakXkKe CO3/IaBaTh MaTeMaTHUYECKUE
MOJICITH, TTO3BOJISIFOIINE TIPOTHO3WPOBATH TCHICHIMIO WX PA3BUTHS KaK OOBEKTOB YIIPABJICHHS U
TaKTHKH UX TIPUMCHCHUSD)

OIIK-8 «CnocobGeH MpoOBOAMTH JMHAMHUYECKHME pacueThl CHUCTEM  YIPaBJICHUS
JICTAaTeILHBIMK  alllapaTaMK, TMPUMEHATh METOAWKH MAaTeMaTHYeCKOro | IOJIYHATYPHOTO
MOJICITUPOBAHUS JHHAMHUYECKUX CHCTEM "TIOJBWKHBIN OOBEKT - CHCTEMa yIpaBJIeHUs (CUCTeMa
OpHEHTAIINH, CTAOMITU3AIlNN, HABUTAIlUH, YIIPABIICHUS JIBIDKCHUEM )" )

ITK-8 «CrocobeH mpencTaBisaTh pe3yinbTaThl HCCICIOBAHUN B JopMe OTUETOB, pedepaTos,
0030pOB, MyOIMKAIIUMA, TOKJIA0B U 3asBOK Ha H300PETCHUS

[IpenomaBanue OUCHUIUIMHBL MpelycMaTpUBaeT cienyromue (opMbl OpraHHU3aluu
y4eOHOTo mpoliecca: JIEKIIMH, MPAKTUYeCKUe 3aHATHS, J1a00paTopHble pabOThl, CAMOCTOATEIbHAS
paboTa CTyAeHTa, KOHCYIbTAIUH.

[IporpaMmoii JAUCHMITIMHBI MPEAYCMOTPEHBI CIEAYIOIME BUIbl KOHTPOJSA: TEKYLIUI
KOHTPOJb  yCIIEBAEMOCTH, MPOMEXKYTOYHas  arrectauus B  ¢GopMe  HSK3aMEHOB H
muddepeHIUPOBAHHOTO 3a4eTa.

OO6mast Tpy10€MKOCTh OCBOCHHMSI TUCIUIUIMHBI cOcTaBiisieT 12 3aueTHbIX equHull, 432 Jaca.
SI3bIK 00y4YeHHS MO JUCHUILTUHE KPYCCKUM».



1. IlepeyeHb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS MO JUCUHMILINHE

1.1. Hesu npenogaBaHusi AMCHUIIMHBI

Lenpro mnpemomaBaHus Kypca sBIseTcsa (GopMHpOBaHHE Yy CTYACHTOB OOLIMX
TEOPETHUYECKUX M TPAKTHUYECKUX 3HAHUK B 00JACTM NPOCKTHPOBAHWS, aHAIM3a W CHHTE3a
CUCTEM YIpPABJIEHUS JIETATEJIbHBIMU amnnapaTraMd, O3HaKOMJIEHHE CTYIEHTOB C IPUH-
OUIaMA W METOJaMH YIpPaBICHHS IOJETOM JIeTAaTeIbHBIX alnapaToB pPa3JIMYHBIX
KJIaCCOB, M3yYEHUE TEOPUU M BOIPOCOB NMPAKTHUUYECKOW pealn3zaluu CHUCTEM yIpaBlie-
HUSA, Pa3JIMYHBIX CHCTEM HAaBEJEHUS U YNPaBJICHHUS B CIEHHAJBbHBIX PEXKU-
Max, ONMHUCAHMEM JieTaTelbHOTo ammnapata (JIA) kak 00beKTa peryaupoBaHus, CTaOMIN3aUCH
YIJI0BOTO JIBHKEHHS, YIPABICHHEM JIBM)KCHHEM LIEHTPA Macc, aBTOMAaTHYECKUM HaBEJCHHEM,
YIPaBJICHUEM 3aX0JI0M Ha MOCAJKY U MOCATKON CaMOJIETOB, CTa0mIn3anuei kocMuueckux JIA,
pelieHneM 3ajJady  KOMIUIEKCHOM aBTOMaTu3aluu U O€30MacHOCTH I0jJeTa, O3Ha-
KOMJIEHHEM C 3JIEMEHTHOM 0a30i CUCTEM yIpaBJIeHHUS.

1.2. lucuMnjanHa BXOJUT B COCTAB 00f3aTeIbHOI YacTH 00pa30oBaTeIbHOIi MPOrpaMMblI
Bbicuiero oopaszosanus (aajee — OIl BO).

1.3. IlepeyeHb MJIAHUPYEMBIX Pe3yJILTATOB 00yUeHHUsI O TUCIHUIIJINHE, COOTHECEHHBIX €
IUIAHMPYEeMBbIMH Pe3yJIbTATAMHM 0CBOEHHUSI 00pa30BaTeIbHON MPOrpaMMbl

B pesynbrate u3ydeHus MUCIHMIUIMHBI OOYYAOIIUNACSA JOJDKCH 00JIadaTh CIICTYOIIHMHE
KOMITETEHITUSIMU HJTM UX JacTsIMHU. KOMIIETCHIIMY U UHAUKATOPBI UX JTOCTHIKECHUS MTPUBEICHBI B
Tabmuue 1.

Tabmuma 1 — I[lepeyeHs KOMIIETEHIIMIA ¥ MHIUKATOPOB UX JTOCTHIKEHUS
Kareropus
(rpyrna) Kon n HaumeHoBanue Ko n HauMeHoBaHNE HHAUKATOPA
KOMIICTCHITH JOCTHKEHHST KOMITETCHITUH
KOMIIETCHITUN
OIIK-7 CriocobeH Ha OIIK-7.3.1 3HaTh MaTEMaTHUYECKOE
OCHOBE CHCTEMHOTO OTIMCaHUE MIEMEHTOB M CUCTEM
I0/IX0/1a AHATH3HPOBAT YIPABJICHHS JICTATSILHBIMU allliapaTaMu
padoty cuctem OIIK-7.Y.1 yMeTh NpOBOIUTEL
YUPaBJICHUs JICTATCIABHBIMU | yyipamyyecKkre pacueThbl CUCTEM
arapataMn pasjiniHoro yIpaBJIEHHs JIETATENBHBIX AlapaToB U
HA3HAYCHHSI, KaK 00BEKTOB | ¢3napath MaTeMaTHUECKHe MOJIETH HX
Oo6menpodeccno | opueHTaIuH, JBYOKCHHS
HaJIbHbIC CTaOMIIM3aIli1, HAaBUTAllUH,
KOMIIETEHITUHU YIpaBJIEHHs IBHXKEHHEM, A OIIK-7.B.1 Bnajets HaBEIKAMH
TAKKe CO3aBATh HCCJICI0BaHUS JUHAMUKHA CUCTEM
MaTeMaTHyeckne Mojeny, | YIPABJICHHS JIeTaTelbHbIX allllapaTos
TO3BOJIAIOIINE OIIK-7.B.2 BaageTs MeToaMu
[IPOTHO3MPOBATh OIIEPALlMOHHOTO UCYUCIIEHUS U
TCHACHINIO UX Pa3sBUTHUA CIIEKTPAJIbHOTO aHAJIN3a [PU
Kak 00BEKTOB YIPABICHHUS | ycclie/JOBAHNN CHCTEM YIPABJIEHUS
1 TaKTUKHU UX IPUMCHCHUA | jjeTaTeabHBIMU annapaTaMu
OIIK-8 Cniocoben OIIK-8.3.1 3HaTh MaTEMaTUYECKU
O6menpodeccro IIPOBOJUTH IMHAMHUUYECKHUE | allapar U METOAMKHU pacuera
HaJIbHBIC pacueThbl CucTeEM JTMHAMUYECKUX XapaKTEePUCTUK CUCTEM
KOMITCTCHITNH YIIPABJIECHUS JIETATENIbHBIMU | YIIPABJICHUS JIETATEIbHBIMHU allllapaTaMu;
anmnaparamu, IPUMEHSTh CHEIMAIM3UPOBAHHBIC TPOTPAMMHBIE




METOIUKH
MaTEeMaTHIECKOTO 1
MOJIyHATYPHOTO
MO/JICTTUPOBAHUS
JUHAMHYCCKHX CUCTEM
"[MOABMKHBIN OOBEKT -
CUCTEMa yIpaBJICHUS
(cucrtema opueHTalMH,
crabunmn3aiyy, HaBUTralyHy,
YIPABJICHUS ABUKEHUEM)"

IPOJIYKTHI aHAJIM3a U CUHTE3a
JMHAMHYECKUX CUCTEM; METOIUKH
MaTEMaTHYECKOT0 U MOIyHaTYpPHOTO
MOJICJIMPOBAHUS KOMILIEKCA "MOABUKHBIN
00BEKT - cucTeMa yIpaBJICHUS

OIIK-8.Y.1 ymeTb BBINOIHSTH
JTMHAMUYECKHE PACUeThl, CB3aHHBIE C
IPOEKTHPOBAHNUEM CHUCTEM YIIPABIICHUS
JeTaTeNIbHBIMHU aNliapaTaMu; peliaTh
3a[auM CHHTE3a U aHAIN3a JUHAMHUYECKUX
CHCTEM, HCIIOIb3Ys METOTUKH
MaTeMaTHIECKOTO U TIOJTYHATYPHOTO
MOJICITUPOBAHUS

OIIK-8.B.1 BnageTs HaBBIKAMH PEIICHUS
MPAKTHYECKUX 3a/1a4, CBSI3aHHBIX C
AQHAJIM30M U CUHTE30M CHUCTEM YIIPABICHUS
JeTaTeIbHBIMH alapaTaMu

[Tpodeccuonansa
bI€ KOMIICTCHIHH

[IK-8 Criocoben
NIPEACTABIIATh PE3YIBTATEI
uccienoBaHui B popme
0TUeTOB, pedeparos,
0030pOB, MyOIMKAIIHA,
JOKJIaJIOB U 3asIBOK Ha
n300peTeHUs

ITK-8.B.1 BnageTs HaBbIKAMU 000OIIEHNS,
bopMyTHpOBaHUS U U3TIOKCHUS
pe3yIbTaTOB HAYYHO-UCCIIEIOBATEILCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX paboT

3HaHus,

2. Mecto nucuunaunbl B cTpykrype OIl
JuctuniauHa Oa3upyeTcs Ha 3HAHUAX, PaHee NPHUOOPETCHHBIX CTYISHTAMHU TPU H3YyYCHUH
cleayromunux TUCHUIINH:

dusuka;

MaremaTtuka,;

[IpuknagHas MexaHUKa;
DIIEKTPOTEXHUKA;

DIEeKTPOHUKA;

CnenuanbHble 2JIEKTPUYECKUE MAIIUHBIL;
OCHOBBI TEOpUU YIIPABIICHHUS;
I'upockonmaeckue mpuOOPBI U CUCTEMBI;

OneMeHTHI TUPOCKOIIMYCCKUX HpI/I60pOB H CUCTEM,

MOJIYYCHHBIC IIpU HU3YYCHUW MaTrcpualia JTaHHOU

JUCHUIIIIMHBI, HMMCKOT KakK

CaMOCTOSITEJIBHOE 3HAYEHHME, TaK M MCIOJB3YIOTCS NPH M3YYEHMHM APYIMX JUCLUUIUIMH U IIPH
MOJITOTOBKH KBAJIM(HKAIIMOHHON paboThI.



3. O0beM M TPY10eMKOCTh AUCIHUTIINHBI
Jannbie 00 o01ieM 00beMe TUCITUTUIUHBL, TPYAOEMKOCTH OT/ICIBHBIX BUIOB y4eOHOH PabOTHI IO

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

Tabmuma 2 — O0beM U TPYAO0EMKOCTh JUCIIATLIHBI

Bun y4eOHO# paboThI Bcero TpynoemMKocTh 1o cemecTpam
Ne7 Ne8 Ne9
1 2 3 4 5
OO01ast TPy10eMKOCTb THCIUTIIMHBI, 12/ 432 4/ 144 4/ 144 4/ 144
3E/(1ac)
H3 nux yacoe npaxmuueckoi 16 5 11
noo02omoeKu
AyoumopHhble 3anamus, BCero Jac., 170 51 51 68
B mom uucne
nexruu (JI), (dac) 102 34 34 34
[IpakTryeckne/ceMUHapCKUE 3aHATUS 34 17 17
(I13), (4ac)
naboparopusie paboTsl (JIP), (dac) 17 17
KypcoBoit poekt (padora) (KII, 17 17
KP),(4gac)
DK3aMeH, (Jac) 90 54 36
Camocmosmenvnas paboma, BCero 172 39 57 76
(qac)
Bua nmpomexyTo4yHOI aTTecTAlMU: OK3., OK3. OK3. Hudd.
3aueT, 9k3aMeH, TuddepeHInpOBaHHBIN OK3., 3auer
3ayeT (3aver. Ik3. Audd. 3a4) Judd.
3auer
4. Copep:kaHue IMCHUNINHBI
4.1. PacnpenesieHue TPYA0€MKOCTH JUCIUIIJIMHBI 10 pPa3/jeiaM U BUIaM 3aHATHH
Pa3nensl u TeMBl AUCUUILITUHBL U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIE 3.
Tabnuna 3. — Pa3nensl, TeMbl AUCHUTUIMHBI U KX TPYJOEMKOCTb
Pasnensl, TeMBI TUCITUTUIMHEI Jlekn 113 JIP KII CPC
nn ©3) | (gao) (4ac) (4ac)
(qac) (qac)
Cemectp 7
Paznen 1. BBonHbIl pa3aen 6 3 10
Tema 1.1. O0mme ceenenus oo
YIIPABJIKIEMOM IIO0JICTC.
Tema 1.2. 3amaun aBTOMaTHU3aIIA
MUJIIOTUPOBAHUSA
Tema 1.3. Metoap! ynpasnenus JIA
Pasyien 2. JlerarenbHble anmnaparsl Kak 10 4 10
00BEKTHI PEryJINPOBaHUS




Tema 2.1. JIA ¢ 0qHOH INIOCKOCTBHIO
CUMMETPHH.

Tema 2.2. JIA ¢ AByMsI IIIOCKOCTSIMU
CUMMETPHH.

Tema 2.3. Bepromnerbt
Tema 2.4. Pakerbt

Tema 2.5. Kocmuueckue JIA

Pasgen 3. Ananu3 nHHAMUYCCKUX
CBOMCTB paznuuHbIX JIA

Tema 3.1. Anamus
MareMaTtudeckux Mouenen JIA ¢
OJIHOM IIJIOCKOCTBIO CUMMETPUU

Tema 3.2. AHaIM3 MaTeMaTHYECKAX
MOJIENIEN BEPTOJIETOB, PAKET U
kocmuueckux JIA.

10

Paznen 4. DneMeHTHI cUCcTEM
YIpaBJIECHUS

Tema 4.1. W3mepurenvHbie
JIEMEHTHI CUCTEM YIIPABIICHUS

Tema 4.2. UcniomHUTENBHEIE
3JIEMEHTBI CHCTEM YITPABJICHUS

Tewma 4.3. PyneBbie mpuBOIbI

10

Hroro B cemectpe:

34

17

39

Cemectp 8

Paznien 5. 3akoHb! yripaBiieHUs B
CUCTEeMaXx YyIpaBJICHUS

Tema 5.1. Tunel 3aKk0HOB
yIpaBICHUS.

Tema 5.2. CTpyKTypHBIE CXEMBI
3aKOHOB YIIPaBJICHUS.

Paznen 6. YpaBHeHus u
CTaTUYECKUE XapaKTEPUCTUKU
CUCTEM YIIPABJICHUS.

Tema6.1. YpaBHeHus u
CTaTHUUYECKUE XapaKTEPUCTUKH
OJIHOKAQHAJIbHOM CHCTEMBI
CTaOMIIN3allUH YTIIOBOTO JIBHKEHUS
JIA ¢ pyneBbIM IPUBOJOM C THOKOM
00paTHOH CBS3BIO.

Tema 6.2. YpaBHeHus u
CTaTUYECKUE XapaKTePUCTUKU
OJTHOKaHAJIbHOM CUCTEMBI
CTaOMIJIN3AIIMH YTIIOBOTO JIBHKEHHUS

10




JIA ¢ pyneBbIM NIPUBOJIOM C
KECTKOH 00paTHOH CBSI3BIO.

Tema 6.3. YpaBuenus u
CTaTUYECKUE XapaKTEPUCTUKU
OJHOKAaHAJIBHON CUCTEMBI
CTAaOMJIM3AIMU YTIIOBOTO ABMUKECHUS
JIA ¢ pyJsieBBIM ITPUBOJIOM C
M30/IPOMHOM 0OpaTHOM CBS3BIO.

Pazgen 7. YCTOMYMBOCTE CUCTEM
CTAOWITM3aIIiH.

Tema 7.1. MeToabl HCCIIETOBAHNS
YCTOWYHUBOCTH CUCTEM
cTaOnIn3aIuiy.

Tema 7.2. MeTtoabl
MTPOCKTHPOBAHMS CHCTEM
CTaOMIM3alMH C 3aJaHHBIMHU
3amacaMm yCTOMYHBOCTH.

10

Paznen 8. CucTeMsl cTaOMIH3aUU
YIJIOBOW CKOPOCTH M IEPErPY3KH.

Tewma 8.1. Crabunu3zanus yriaoBoi
CKOPOCTH KPEHa C TIOMOIIBIO
POJIIICPOHOB.

Tema 8.2. Crabunuzanusi yriioBou
ckopoctu JIA HempsIMOTo IEUCTBUS
C U3MEPEHHUEM YIIIOBON CKOPOCTH.

Tema 8.3. CucremMsl cTaOWIA3aLAN
MePErpy3Ku C U3MEPEHUEM:

- YTJIOBOM CKOPOCTH;
- IIeperpy3Ku;

- YTJIOBOM CKOPOCTH U MEPErPy3KH.

12

Paszgen 9. CucreMsl cTabuian3anuu
CKOPOCTH | BBICOTHI ITOJIETA.

Tema 9.1. 3amaum ¥ MeTOIBI
CTAaOMJIM3AIlMK CKOPOCTH IOJIETa.

Tema 7.2. 3amaun 1 METOIBI
CTaOMIIN3allMHU BEICOTHI ITOJIETA.

11

Pasnen 10. MeToipl 1 mporpaMMel
aBTOMAaTHU3aLUK IPOEKTUPOBAHUS
CHCTEM CTaOMJIM3alluH U
YIpaBJIEHUS MOJIETOM CaMOJIETaMH,
BEPTOJIETAMH U KOCMUYECKUMU
anmnapaTamu.

10

Hroro B cemectpe:

34

17

57




Cemectp 9

Pasgen 11 OOmue cBegeHus o 4 10
CHCTEMAX aBTOMATHYECKOTO

HaBeneHus JIA

Pasnen 12 ABTOHOMHBIE CUCTEMBI 2 2 6
HaBEICHUSA

Pasnen 13 Cucremsl 4 2 3 10
TEJICYIPABIICHHS

Pasnen 14 Cucremsl 8 6 6 20
CaMOHAaBECHUS

Pazgen 15 Cuctemsl ynpaBieHus 8 4 8 10
3aX0JIOM Ha MOCAAKY M MOCAJIKOU

CaMOJIETOB

Paznen 16 Ynparienue u 8 3 10
cradmnn3aims KocMuyeckux JIA

Brinonnenue KkypcoBoit paboTsl 17

Hroro B cemectpe: 34 17 17 76
Uroro: 102 34 17 17 172

4.2. Copnep:xanue pa3ejioB U TeM JeKIMOHHbIX 3aHATHI
CopeprxaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHATHH MPUBEACHO B Ta0nwmIe 4.

Tabnuma 4 - CoxepxaHue pa3ieioB U TeM JEKIIMOHHBIX 3aHATUI

OCHOBHBIC TIOHATHS U OIIPCACIICHUS].

Tema 1.1. O6mue cBeaeHus 06 yrnpaBiasieMOM IOJIETE.

Tema 1.2. 3agaun aBTOMaTU3AMK TUJIOTUPOBAHUS

MECTOAOB UCCIICAOBAHHUA CUCTEM CTa6I/IJ'II/13aI_II/II/I " YIIPaBJICHUS.

Howmep N
HaszBanue u conepxanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHITUH
pazzaena
Cemectp 7
1 Paznien 1. BBoanblii pazaen

CtpykTypa W COCTaB THIIOBOW cHcTeMbl YympasieHus.MHpopmamoHHas,
yIIpaBJISOLIasl U UCIOJHUTEIbHAS YaCTH CUCTEMBI ynpaBieHus. TpeOoBaHus
K cucreMaM ynpasieHus. [lpuHiunsl ynpaBiaeHus mnosetoMm. OOmas
XapakTepuUCTUKa  mporecca  ympasieHus.  Kiaccuduxanus
ylpaBiieHUs. 3aJlauu, pelraeMble CUCTeMaMHU CTaOWIM3aluU U YIpPaBJIECHUS.
Kpatkuii uctopuueckuii 0630p pasBUTHs CPEICTB aBTOMATH3ALMH.

CHUCTEM

Bosmymenus, neiictByroniue Ha JIA Ha pa3HbIX 3Tanax nosiera. Opranbl
yrnpasyieHus JIA 1 MeToIbl co31aHus yrpaBisonux ycuiud. O630p




Tema 1.3. Metons! ynpasnenust JIA

PydyHoe, pyuyHO€  aBTOMATHU3MPOBAHHOE,  I10JIyaBTOMaTHYECKOE WU
JUPEKTOPHOE U aBTOMATUYECKOE ynpapieHue. CBOWCTBA JeTYMKA-0IepaTopa
B KOHTYpE€ HEaBTOMAaTHMYECKOI'O YIpaBiieHUs. Mojeib JeTunKa-onepaTopa B
KOHTYpE HEAaBTOMATH4ECKOTo yrpapiieHUs CTPYKTYpHBIE CXeMBl M 00JacTh
UCIIOJIb30BAHUE KAXKIOI0 METOA.

Pa3nen 2. JleraTenbHble anmaparbl Kak 00bEKTbI peryIMpOBaHuUs
Tume! JIA 1 0cOOEHHOCTH HX TOJIETA.
Tema 2.1. JIA ¢ 01HO MIOCKOCTHIO CHMMETPHH.

VYpaBHEHHsT TPOCTPAaHCTBEHHOI'O JIBWJKEHMS JIETATEJIBHOIO  ammapara.
YpaBHEHMsI TPOIOIBHOTO U OOKOBOTO JIBHXKEHUS. JInHeapu3aus ypaBHEHUH.
VYpaBHEHMs B BEKTOPHO-MaTpPUUHOH popme.

Tema 2.2. JIA ¢ AByMS IJIOCKOCTSMU CUMMETPUU.

YpaBHEHHsI JBHKEHHUS JKECTKOM pPAKETbl. YPABHEHUs IBWKEHUS YIPYrou
paketsl. [lomsTne aspoynpyroctd U aspocepBoynpyroctu. Monenn
KoJieOaHui TOMIMBa B 0akaxX U BBITOPaHUs TBEPJIOTO TOIUIMBA.

Tema 2.3. Bepronetsl
ypaBHeHI/ISI AIBUXXCHUA BepToneTa
Tema 2.4. Kocmuueckue JIA

YpaBHeHUs ABUKEHUS] KOCMUYECKOTro JIA

Paznen 3. Ananu3 nMHAMHUYECKUX CBOMCTB pa3anyHbIX JIA

Tema 3.1. Aganus maremarudeckux mozaeiei JIA ¢ oqHo# III0OCKOCTRIO
CUMMETPUH

AHanu3 ypaBHEHHMH MPOJOJBHOTO JBIKEHHUSA. KOpOoTKONEepHoauyeckoe Hu
JUTMHHOTIEpUOANYecKoe NBIKeHue. [lepemarounpie (YHKIIMM W YaCTOTHBIC
XapaKTEPUCTUKN TMPOJOJBHOTO JBIKCHUS. AHAW3 ypaBHEHHH OOKOBOTO
nBKeHUs. M301MpoBaHHBIC TBWKEHUS PhICKaHUS M KpeHa. [lepemaTodnbie
(GYyHKIMM W YaCTOTHBIE  XapaKTEPUCTUKU  OOKOBOTO  JIBHIKCHHSL.
JluHaMHUUYecKre XapaKTEPUCTHKHU JICTATeILHOTO ammapara IpU I0JeTe B
BO3MYILEHHON aTMocdepe. YpaBHEHUS M XapaKTEPUCTHKHU JIeTaTeNbHBIX
amnmapaToB BEPTOJIETHOU cxembl. MccaenoBaHue TMHaAMHYECKUX CBOMCTB JIA
Ha OBM.

Tema 3.2. AHanu3 MaTeMaTHYECKUX MOJIEIICH BEPTOJIETOB, PAKET U
kocMuueckux JIA.

Hpeo6pa3OBaHHe MaTeMaTHYECKUX MoOJenei BCPTOJICTOB H PAKET. Hx
YIIPOIICHUEC N 0COOEHHOCTH MOJCIINPOBAHUSL.

Pa3nen 4. DnemeHTHI cUCTEM yIIpaBIICHHUS
Tema 4.1. M3meputenbHble 3JIEMEHTHI CUCTEM YIPABICHUS

I/I3MepI/ITeJ'II/I mapaMeTpoOB YIJIOBOI'0 IOJIOXKCHUA JICTATCIIBHOTO allrapara B
IpOCTPaHCTBC. I/I3MepI/ITCHI/I napaMeTpoOB ABUKCHHUA LICHTPA MACC.

Tema 4.2. cioaHUTEIBHBIEC DJIEMEHTBI CHCTEM YIIpaBJICHUA

aﬂeKTpI/I‘-IeCKI/Ie PYJICBBIC MAIlIMHBI. 3HCKTpOFI/II[paBHI/I‘-IeCKI/IC PYJICBEIC
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MAIIHHBI.
Tema 4.3. PyneBsie puBOIbI

PyneBoil mpuBoa Kak CUCTEMBI aBTOMAaTUUYECKOTO perynupoBaHus. PyneBoii
MIPUBOJI ¢ TUOKOHM 00paTHOU CBs3bI0. PyneBoit mpuBo ¢ KECTKOW 00paTHOU
CBAA3b10. PyneBoil npuBoj ¢ M301pOMHOI 0OPaTHOM CBSI3bIO.

Cemectp 8

Pa3nen 5. 3akoHbl ynpaBieHUs B CUCTEMAaX YIPaBJIECHUS
Tema 5.1. Tunsl 3aKOHOB yIpaBJICHUS.

OO0uue cBeieHNs O 3aKOHAaX YIpaBJIeHUs. 3aKOHbI YIPABIEHUS C PYJIEBBIMU
MIPUBOJIAMU C JKE€CTKOM, TMOKOM U M30JpOMHOM 0OPAaTHBIMU CBSI3IMHU.

Tema 5.2. CTpyKTypHBIE CXEMBI 3aKOHOB YITPABJICHUS.

Paznien 6. YpaBHeHHs U CTaTUYECKUE XapaKTEPUCTUKU CUCTEM YIPaBIICHHUS.

Tema 6.1. YpaBHEHHsI U CTaTUYECKUE XaPAKTEPUCTHKU OTHOKaHAIBHOM
CUCTEMBbI CTaOMIIM3allMH YTJI0OBOTO IBWKEHUS JIA ¢ pylneBbIM MPUBOJOM C
ruoKoit 0OpaTHOM CBS3bIO.

Crarnueckre XapakTEpPUCTHKM IO YIPaBJISIOIIEMY CUTHAIY W BHELIIHEMY
BO3MYILICHHUIO.

Tema 6.2. YpaBHEHUS U CTATUYECKUE XaPAKTEPUCTUKU OJHOKAHAITBHOM
CUCTEMBbI CTaOMIIM3alMH YTJIOBOTO IBWKEHUS JIA ¢ pyneBbIM MPUBOJOM C
YKECTKOU 0OpaTHOM CBSI3BIO.

CraTudeckrie XapaKTepUCTHKH IO YIPABJISAIONIEMY CUTHAITY U BHEITHEMY
BO3MYILIEHHIO. MeTo/1bl 0GecrieueHus acTaTu3ma.

Tema 6.3. YpaBHEHUS U CTATUYECKUE XaPAKTECPUCTUKU OJHOKAHATBHOM
CUCTEeMBbI CTaOMIIM3alliH YTJIOBOTO IBIKEHUS JIA ¢ pyneBbIM IPUBOIOM C
W30IJPOMHOM 0OpaTHOM CBS3bIO.

Cratudeckuie XapaKTepUCTHKH O YIPABJISAIONIEMY CUTHAITY U BHELITHEMY
BO3MYILEHUIO.

Paszgen 7. YcTOHYUBOCTE CUCTEM CTAOMIIM3ALINH.
Tema 7.1. MeTopl ucClieIOBaHUS YCTOMYMBOCTH CHCTEM CTAOUITU3ALINU.

Merton norapn(bMqucxnx YaCTOTHBIX XapPaKTCPHCTHUK. Hccnenosanue
YCTOﬁqHBOCTH C IIOMOINIBKO 4YHCICHHBIX MCTOAOB C HCIIOJIB30BaAHUECM
MATLAB.

Tema 7.2. Merto bl IMPOCKTUPOBAHUA CUCTEM CT3.6I/IJ'II/I33.I_II/II/I C 3alaHHBIMHA
3armacaMu YCTOﬁQHBOCTH.

Fpa(I)OEIHaJ'II/ITI/ILIeCKI/IC 1 YUCJIICHHBIC MCTObI.

Paznen 8. Cucrembl cTabUIU3alMU YTIIOBOM CKOPOCTH U MEPETPY3KH.

Tema 8.1. Crabunuzanus yrioBoi CKOPOCTH KpeHa C IIOMOIIIBIO
POJIIIEPOHOB.

CBoiicTBa 1 006J1aCTh TPUMEHEHHUS.

Tema 8.2. Crabunu3anus yrioBoii ckopoctu JIA HenmpsiMoro AeHCTBHs €
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HU3MEPEHHUEM YIII0BOW CKOPOCTH.

Hasnadyenue u npoekTupoBaHueE.

Tema 8.3. Cuctembl CTaOHIN3AIMH IEPETPY3KH ¢ U3MEPEHUEM:

- YIJI0BOM CKOPOCTH;

- IEperpy3Ku;

- YIVIOBOM CKOPOCTH U IEPErPY3KH.

Haznauenue, npoekTrpoBaHue, CBONCTBA U 00JaCTh IPUMEHEHMUSL.

MonenrpoBaHue CUCTEM CTaOUITU3aLUU TIEPErPY3KHU.

Paznen 9. Cucremsl cTabunu3aluy CKOPOCTH U BBICOTHI OJIETA.
Tema 9.1. 3amaum U METOIbI CTAOUITU3AIIMHI CKOPOCTH TIOJIETA.

Haznauenwue, kinaccudukaius CUCTEM CTAOMIIM3AIUU CKOPOCTU U UX
MIPOEKTUPOBAHUE.

Tema 7.2. 3amaun 1 MeTOIBI CTAOMIIN3AIIMU BBICOTHEI II0JIETA.

Haznauenwue, knaccudukamusi CHCTEM CTAOMIM3AIIUN BBICOTHI TTOJIETA U UX
npoektupoBanue. CoBMeCTHasi CTAaOMIIN3AIHS BHICOTHI M CKOPOCTH TOJIETA.

10

Pazgen 10. Meroas! u mporpaMmMel aBTOMaTH3aluy IPOEKTUPOBAHUS CUCTEM
CTaOMJIN3alluK U YIIPABICHMS [I0JIETOM CaMOJIETaMM, BEPTOJIETAMU U
KOCMHYECKUMH aIllapaTamH.

Hcnonws3oBanne Toobox Aerospace /ist mpoeKTHPOBAHUS a3POKOCMUYECKUX
CHCTEM CTaOWMIIN3aIlUH U YIPABJICHUS MTOJIETOM.

Cemectp 9

11

Pasnen 11 O0Omue cBeneHnsa 0 cucTreMax aBTOMaTHIECKOro HaBeneHus JIA

HpI/IHHI/IHH IIOCTPOCHUA CHUCTEM  HABCIACHUA, KHaCCI/I(i)I/IKaHI/Iﬂ.
(DYHKHI/IOHEUIBHBIC CXEMbI CHUCTEM aBTOMATHUYCCKOI'O HABCACHHs, COCTABHBIC
qacCTu.

12

Pa3zgen 12 ABTOHOMHBIE CUCTEMBI HaBE ACHUS

CTp}IKTypHHe CXEMbI aBTOHOMHBIX CUCTEM HABCACHMA. Ocob0eHHOCTH
INOCTPOCHUA CHUCTEM ABTOHOMHOI'O HaBCIACHHA OCCCUMMCTPHUYHBIX JIA.
CTPYKTypHaSI CXEMad, XapaKTCPpUCTUKHU TOYHOCTH H YCTOﬁqHBOCTH
IpoAOJIBHOI'O KaHaJla CUCTEMbI YIPAaBJICHUSA 0aIINCTUYECKOTO CHapsaa.
CTPYKTypHaH CXEMad, XapaKTCPHUCTHKHU TOYHOCTHU U YCTOP'I‘{HBOCTI/I
OOKOBOTro KaHaja CUCTEMBI YIIpaBJICHUSA 0aJTMCTUYECKOTO CHapsaa.

13

Pasznen 13 Cuctemsl TeneynpasieHus

DJIEeMEHTBhl CHCTEM TelICHaBeACeHUsA. MeToapl TEJIeHaBEICHUS.
Kunematnueckuit aHaJlIn3 CHUCTEM TCIICHABCACHUA, ONIPCACIICHU A
XapaKTCPHUCTUK YIIpaBJIAOMIUX CHUT'HAJIOB. KOMaHI[HBIC CHUCTCMBI
TCICHABCACHHUA. XapaKTepI/ICTI/IKI/I TOYHOCTU H YCTOﬁqHBOCTH. .queBBIC
CHUCTEMBI TEIICHAaBEeACHUS. Y CTOMYMBOCTh U TOYHOCTh JIYYCBBIX CHUCTCM
TCJICYIIPABJICHUA.

14

Pasnen 14 CucremMbl caMOHaBEIEHUS
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CocraBHbple 4YacTH cucTeM caMoHaBelneHus. KunemaTuka mnosera.
IIpomax. Meronasl CaMOHaBECHMUA. Koopaunartopsl CHUCTEM
camoHaBeJeHHus. CxeMa u 0COOEHHOCTH IOCTPOEHUS ONTHYECKOTro OJIoKa
KOOPJIMHATOpa CHUCTEMbl CaMOHAaBeAEHHUA. J[MHaMHUYEeCcKue XapaKTEpUCTUKU
KOOPJIMHATOPOB CO CIIEISIIEH CHUCTEMON W TUPOCTAOMIM3UPOBAHHBIX KO-
opauHaTtopoB. CTpyKTypHass cXemMa U XapaKTEpPUCTUKH CHCTEMBbI
ynpasiieHus. OCOOEHHOCTH MPOliecca HABEICHHUSL.

15

Paznen 15 Cucrembl ynpaBieHus 3aX0/10M Ha MOCAJIKy U TOCAAKOM
CaMOJIETOB

IIpennocagoynoe  MaHEBpUpOBaHME,  3aX0J  Ha  IOCAJKY,
npu3eMiIeHHe. 3ajadu, pelraeMble Ha 3TuUX dTanax. Kareropum mnocaiaku.
HaBuranmumonnslie cpenctBa obecnedeHus mnocaakud. Cucrembl OmmkHeER
HaBurauu. Cucremsl nocajku. IlomyaBToMartnyeckue M aBTOMATHYECKUE
CHCTEMBI YIPaBJIEHUS CAMOJIETOBOKICHHUEM B pailoHe a’poApoma. 3aKOHBI
yOpaBleHUsT  Ha  dTame  MNPeArnocajoyHoro  MaHEBPUPOBaHUS.
CtpykTypHasi cxema M 3aKOHBI YIIPaBJICHUSI CUCTEMBI 3aX0J]a Ha MOCAJIKY.
CuHTe3 onTuUMalbHOrO 3akoHa ympaBieHusd. IlocTaHoBka 3agaun
00pabOTKM HaBUTAIIMOHHBIX U3MEPEHUM MpHU 3axoje Ha Mocaaxky. MeTosl
yIpaBieHUs] BbIpABHUBAHUEM. 3aKOHBI YIpaBJiCHHUS MPH BBIPABHUBAHUU.
AHanu3 cUCTEM aBTOMATHYECKOTO BBIPABHHUBAHUS C PA3IMYHBIMU 3aKOHAMU
yIIpaBIICHHUSL.

16

Paznen 16 Ynpapnenue u crabunu3anus KocMuaeckux JIA

Marematnueckue  MOJENIM  OBHXKEHHA  KocMmuueckux  JIA.
Bo3mymenus, neiictByromue Ha KJIA B monere. MeToapl co3naHus
ynpapistomux ycunui. M3mepurtenn nsmwxeHus KJIA. Ocobennoctu
KOMIUJIEKCHBIX HM3MEPUTENIBHBIX W HaBUTrauMOHHBIX cucteM KIJIA.
[TaccuBubie cuctembl opueHTanuu KIJIIA. Cuctembl aBTOMaTHUYECKOU
opuentanuu KJIA. YnpapneHue IBHKEHUEM LIEHTpa MacCc. ABTOMaTHYECKOE
yIOpaBjieHUE MpH COTMKEHUH B KOCMOCE M BCTpede. ABTOMATHYECKOE
yrnpaBiieHue mmocaakoil. CHI)KEHUE B CITYCK B aTMocdepe.

4.3. IIpaxktuyeckue (CeMHHAPCKHE) 3aHATHSA

TeMbl MNPAKTHUYICCKUX 3aHATHH U UX TPYAOCMKOCTD IIPUBCICHBI B Ta6J'II/II_IC 5.
Ta6Jmua 5- HpaKTI/I‘IeCKI/Ie 3aHATHUA U UX TPYAOCMKOCTb

o
Ne No
Dopmbl
Tembl npakTHUECKUX Tpynoemko paszena
i - HPaKTUYECKUX
3aHATHH . CTb, (4ac) JUCLIUII-
/ 3aHATUHI
JIMHBI
i
Cemectp 7
1 [lepenaTounsie pyHKIUU Pacuer 4 3
JA
2 YacToTHBIE XapaKTEPUCTUKH Pacuer u 4 4
JA MOJIeIMPOBaHHE
3 JnHamuyeckue Pacuer u 2 4
XapaKTepUCTUKH MOJIeIMPOBaHHE
JJIEKTPUYECKON PYIEBON
MAIIUHBI
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4 XapaKkTepUCTUKU PYJIEBOTO Pacuer n 4 4
MPUBOJA C )KECTKOM MOJICIUPOBaHHE
00paTHOH CBS3BIO
) XapaKkTepUCTUKU PYJIEBOTO Pacuer u 2 4
MIPUBOJIA C THOKO# 00paTHOM MOJEIIUPOBAHUE
CBSI3BIO
6 3aueTHOE 3aHATHE 1
Bcero B cemectpe 17
Cemectp 9
1 Y CcTOMYNBOCTH MPOLIECCOB Pacuer u 2 13
TEJIeyIpaBIICHUS MOJICITUPOBaHHE
2 Kunemarnueckuit ananus Pacuer 2 14
CHCTEM CaMOHABEICHHS
3 JluHaMHKa CHCTEM Pacuer u 4 14
CaMOHaBE/ICHUS MOJICTUPOBaHHE
4 Y CcTOMYNMBOCTH U OIINOKU Pacuer n 4 15
CHCTEMBI YIIPaBICHUS MOJICTUPOBaHHE
3aX0JI0OM Ha MMOCAJKYy B
NPOAOJIBHON TIOCKOCTH
5 Y CcTOMUNBOCTH U OMIUOKU Pacuer n 2 15
CHUCTEMBbI yIpaBJICHUs MOJIETTUPOBaHUE
3aX0JI0M Ha M0CaAKYy B
TOPU30HTATBHOU
MJIOCKOCTH
6 JlnHamMuKa cucrteM Pacuer u 2 15
aBTOMAaTHUYECKOTO MOJIETTUPOBaHUE
BbIPaBHUBAHUS
7 3aueTHOE 3aHsTHE 1
Bcero B cemecTpe 17
Bcero 34
4.4, JlaGopaTOpHbIe 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTb IPUBECHBI B Tabu1e 6.
Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYJOEMKOCTh
No Tpynoemk | Ne pasznena
HaumenoBanue 1abopaTopHbIX paboT OCTb, JUCLUIUIMH
n/m (yac) Bl
Cemectp 8
1 N3ydyeHne cxeM, KOHCTPYKIMM M HCCIEIOBaHHE 6 6
xapakTepucTHK aBTonuiora AII-6E.
2 N3ydyeHne cxeM, KOHCTPYKIMM M HCCIEIOBaHHE 6 7
XapakTepucTuk apronuiora All-28.
3 HccnenoBanue napaMeTpoB 3aKOHA PETYIMPOBAHUS HA 2 8

XAPAKTCPUCTUKHU CUCTCMBbI CT8.6PIJII/138.LII/II/I TaHraxa Cco
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CTaTUYECKUM PYJIEBBIM IIPUBOJIOM.

4 HccnenoBanue napaMeTpoB 3aKOHA PErYIMPOBAHUS Ha 2 9
XaApPAKTCPUCTUKHU CUCTCMbI CTa6I/IJII/I3aLII/II/I TaHT'axKa C
aCTaTUYECKUM PYIIEBBIM IIPUBOJIOM.

3adeTHOE 3aHATHE 1

Bcero: 17

4.5. KypcoBoe npoexTupoBanue (padora)

KypcoBoii npoekt no aucuuruirae "Cuctemsl ynpaBieHUs JeTaTeIbHbIMU arapaTaMmu’
BBINOJIHSIETCA Ha THUIIOBYIO TEMY: IPOEKTHPOBAHUME aBTOMAara CTaOWIM3allMU TaHTaxa.
Kaxxap1it cTyeHT nojlydaeT MHAUBUYaJIbHOE 3aJjaHue, OTJIMYaIOIeecs TUIIOM JI€TaTeIbHOTO
amnmapara, JJIsi KOTOPOTO MPOEKTUPYETCs] aBTONMIOT, BUJOM BO3MYILAIOIIETO BO3IEUCTBUS U
TUIIOM 0OpaTHOM CBSI3U, MPUMEHSIOUMCS B PYJIEBOM KOHTYpE aBTOMAaTa.

[lempt0 KypcOBOTO MPOEKTUPOBAHMS SIBIIACTCS 3aKPEIUICHHE 3HAHHWM, TOJYYECHHBIX
CTYJICHTOM Ha JIEKIUAX, MPAKTUUECKUX U Ja00paTOpHBIX 3aHATUIX. [loMrMO 3TOTO, KypCcOBOE
MPOEKTUPOBAHUE PA3BUBACT y CTYACHTOB HABBIKH CAMOCTOSTEILHON PabOTHI MPU PEIICHUH
MPAKTUYECKUX 3aJad U TOATOTABIMBACT TEM CaMbIM WX K PEHICHUIO TMOJOOHBIX 3a7a4 B
JTUTIJIOMHOM TIPOEKTE.

B mpomecce mpoekta CTyIeHT cCHadaja BBIOMpAET CTPYKTYPHYIO CXEMy aBToOMaTra M
pacCcUUTHIBAET €€, UCXOJs U3 3aJJaHHBIX TPEOOBAHUM K CTATUCTUYECKUM U JTHHAMUYECKUM
ANEKTPOKUHEMATHYECKOW U JIEKTPUYECKOM CXEM aBTOMATA, BBIIIOIHSIOTCS PacyeThl OCHOBHBIX
KOHCTPYKTHUBHBIX IAPAMETPOB AIEMEHTOB aBTOMATa U MPOEKTUPYETCS pyJIeBasi MallMHA.

4.6. CamocrosiTeibHasi padoTa CTYJIEHTOB
Bupl caMocTosATENBEHOM pabOThI U €€ TPYIOEMKOCTh TIPUBE/ICHBI B Ta0uIIe 7.

Tabmuma 7 Bumsl caMocTOATEIbHOM pabOThI U €€ TPYIOEMKOCTh

Bunx camocTosTensHOM paboThI Bcero, gac Cemectp Cemectp Cemectp
7, yac 8, yac 9, yac
1 2 3 4 5
CamocrosiTesqibHasA padoTa, BCero 172 39 57 76
H3y4YEHHUE TEOPETUUECKOTO 96 29 37 30
Martepuana auctuiuHsl (TO)
KypcoBoe npoekruposanue (KIT, KP) 30 30
pacuerHo-Tpaduueckue 3aganus (PI'3)
BeITIONHEHUE pedepara (P)
IMoaroroBka k Tekymemy koaTpoio TK) 46 10 20 16
nomariaee 3ananue (/13)
KOHTpOIIbHBIE paboThl 3a04HKKOB (KP3)

15



5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTIeYeHUS IJISl CAMOCTOSITEIbLHOI

padoThl 00yUYAKOIHUXCH 110 TUCUMILIUHE (MOAYJII0);
Y4eOHO-MeTOIMYEeCKUE MaTepuaibl Ui CaMOCTOATEIbHON pabOThl CTYIEHTOB YKa3aHbl B

. /-11.

6. [lepeyeHb NeYATHBIX U JIEKTPOHHBIX YUYeOHBIX U3IAHUH
IlepeueHpb NeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3/JaHNH NpUBEJICH B Tabnuie 8.

Tabmuna 8— IlepeueHp MeYaTHBIX U AIIEKTPOHHBIX YIEOHBIX M3IaHUH

HIudp bubnmorpaduyeckas ccouika / URL ampec Koanuectso
AK3EMIUISIPOB B
oubnuoreke

629.7(JINAIT) Xosanckuit FO.M, [Tonomapes B.K. 176
X68 Crabunuzanus JeTaTeabHbIX anmnapaTosB.

Jlexnmu. 1979r.
629.7(JINAIT) Xosanckuit FO.M, [Tonomapes B.K. 28
X68 Cralunu3anms JIeTaTeIbHBIX alapaToB.

Jlexknmuu. 1981r.
629.7(JINAIT) Xosanckuii FO.M, ITonomaper B.K. Cuctemsr 18
C28 YIPABJICHHS JIETATETLHBIMU arlllapaTaMHu.

Jlexkmuu. 1983r.
629.7 Bonnep, B.A. Cucrems! ynpaBieHUs 65
B75 neTtaTenbHBIME anmapatamu / B.A. boxuep. M.:

MammnocTtpoenue, 1973
629.7 CunsixkoB A.H., lllaiimapnanos @.A. Cucremsbl 35
C38 aBTOMAaTHUYECKOro ympasieHus JIA u ux

CWJIOBBIMHM yCTaHOBKaMH. Y4eO. AJIsl CTYI.

BTY30B. — M.: Mammunoctpoenue, 1991
629.7 BboproBkie cucTeMsl yrpaBiieHUs TIOJIETOM: 30
683 yuebHoe nocobue / 0. B. baitbopoaun, B. B.

Hpadkun, E. I'. CmenkoBckuid, C. I'. YHrypsH;

Pen. 1O. B. Baiitbopoaus. - M. : Tpancnopr,

1975. - 336 c.
629.7 AspoMexaHHMKa caMmoJieTa: JUHAMKKa MoJIeTa: 35
A99 yueOHuK aist By30B / A. @. boukapes [u 1p.] ;

pen. : A. @. boukapes, B. B. AuapeeBckuid. -

2-¢ u3 ., mepepad. u jot. - M. :

Mamunoctpoenue, 1985. - 360 c.
629.7 KommuiekcupoBanue nHGOpMalMOHHO- 135
U 20 U3MEPUTENbHBIX YCTPOUCTB JIETaTEIbHBIX

anmnapatoB [Tekct] : yaeGHOE mocoOue st

By30B / FO. I1. UBanos, A. H. Cunsixos, 1. B.

®unatos; Pen.: B. A. boanep. - JI. :

MammHoctpoenue. Jlenunrp. ota-uue, 1984. -

207 ¢




6. IlepeyeHb 3J1eKTPOHHBIX 00Pa30BaTEIbLHBIX PECYPCOB HH(POPMAIUOHHO-
TejiekoMMyHukauuonnoii ceru UHTEPHET

[lepeuenn JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(POPMALIMOHHO-
tenekommyHukannonHo cern MHTEPHET, HeoOXomWMBIX [UIsi OCBOSHUS JUCIMILIAHBI
npuBeeH B Tabmmie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
tesniekoMMmyHukannonHon cetu UHTEPHET

URL anpec HaumenoBanue

http://www.mashin.ru/files/stranicy Jnaamuka nosera. Y4eOHUK sl CTyJJCHTOB
_iz_efremov.pdf BBICIINX y4eOHbIX 3aBencHuii / A.B.Edpemos,
B.®. 3axapuenko, B.H. OBuapenko u ap.;
[Tox pen. I'.C.bromrenca.—

M.: Mammnoctpoenue, 2011

http://www.twirpx.com/file/769747/ Bopo6rés B.B., Kucenés A.M., Tlonskos B.B.
CucreMbl yrnpaBieHUs JIETaTEIbHBIX allllapaToB.
— Y4eOHUK JUIsl KypCaHTOB U CIIyIlIaTeslei By30B
BBC. — M.: U31. BBUA
um.npod.H.E.2Kykosckoro, 2008

8.Ilepeuenb HHGPOPMALMOHHBIX TEXHOJIOTH I

8.1. IlepeueHb NporpaMMHOro odecrevdeHust
[Tepedyens ucmosb3yeMoro mporpaMMHOTo ooecriedeHus npeacrasieH B Tadbmuie 10.

Ta6muma 10 — [Tepedyens mporpaMMHOTO 0OecriedeHUs

Ne i/t HaumenoBanue

1 Matlab

8.2 IlepeyeHb HH(POPMAIMOHHO-CITPABOYHBIX CHCTEM
[lepedeHp uCONBb3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM TpeicTaBjcH B Tabmuie 11.
Tabmuua 11 — IlepeueHb HHGOPMAITOHHO-CIPABOYHBIX CUCTEM
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Ne i/m HaumenoBanue

He npenycmoTtpeno

9. MartepuajibHO-TeXHHYeCKasl 6a3a
Cocrasn MaTepHaHLHO'TeXHquCKOﬁ 0a3nl MpEACTaBJICH B Ta6J'II/ILIe 12.

Tabnuma 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

Home
Ne . . P
/ HaumeHoBaHMe cOCTaBHON 4aCcTH MaTepUaIbHO-TEXHUYECKOH 0a3bl ayJIUTOpUU
n/n
1 | JlekunoHHas ayauTOpHs 13-03a
2 | JJaBoparopus cucTeM yrpaBiieHUs JIeTaTeIbHBIMH anlapaTaMu 13-04
3 | Hucnneitnslit kiacc kadeapsl 13-038



http://www.twirpx.com/file/769747/

10. OueHOYHBIX CPeICTB /IS NPOBEICHUSA MPOMEKYTOYHOM aTTeCTALUU
10.1. CocTaB OIICHOYHBIX CPEJICTB MpUBEAEH B Tabuuie 13
Tabmuna 13 - CocraB (oHIa OIIEHOUHBIX CPENICTB I IPOMEKYTOUHOM aTTeCTAI[H

Bun npomexyro4Hoi arrecTanuu IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

DKk3amMeH Crnrcok BOIPOCOB K 3K3aMEHY;

DK3aMEeHAIMOHHBIE OWJIETHI

3auer Crnircok BOIIpOCOB K 3a4eTy

Brinosnnenue KkypcoBoit paboThl OKcrepTHasT  OLIEHKa Ha  OCHOBE
TpeOOBaHUN K COJEP’KAHUIO KYypCOBOM
paboTHI TTO AUCIUTLIUHE.

10.2. B xadecTBE KpPUTEpPHEB OIEHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS) KOMIICTECHIIHA
oOyuarouuMucs IpuMeHseTcs S-OaipHas IIKaja OLEHKH c(pOpPMHUPOBAHHOCTH KOMIIETEHIIUH,
KoTopas mpuBeseHa B Tabnuie 14. B TeueHue cemectpa MoxkeT ucnonb3oBaThes 100-0amibHast
IKajla MOJYJIbHO-PEUTHHIOBOM CHUCTEMBl YHHBEPCUTETA, IpaBUia HCIOJIB30BAaHUSA KOTOPOM,
YCTaHOBJIEHBI COOTBETCTBYIOIINM JOKaJIbHBIM HOPMAaTUBHBIM akToM ['Y AIl.
Tabmuma 14 —Kpurepun orieHkr ypoBHs CHOPMHUPOBAHHOCTH KOMITETCHITHIA

OI11eHKa KOMIIETEHITNN

XapakreprcTrka COPMHUPOBAHHBIX KOMIICTCHITHIA
S-OarubHas 1IKasa

— oOy4aronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBINA
MaTepualr;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEILHO U TPAMOTHO €TI0 M3JIaracr;
— ONUPAsCh HA 3HAHWS OCHOBHOW WM JIOTIOJHHUTEIBHOW JHTEPATYpHI,
TECHO  TPUBS3BIBACT YCBOCHHBIC  HAy4YHBIC  TOJOXKEHUS  C
NPaKTUYECKOH e TEILHOCTHIO HAITPABIICHHS,

«OTIIMYHO»
(Ga4YTCHO»

— yMeJio 000CHOBBIBAET M apI'YMEHTHPYET BBIJBUTAEMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI M 00OOIIECHHUS;
— cBOOOIHO BJIaJIceT CHCTEMOM CIIeNUaTN3UPOBAHHBIX TOHITHIA.

— oOyyaromuiicss TBEpI0 YCBOMII MIPOrPaMMHBIN MaTepua, rpaMOTHO
U M0 CYIIECTBY H3JaraeT ero, ONMpasch Ha 3HAHUS OCHOBHOU
JUTEPaTyphl;

— HC NOITYCKAaCT CYIICCTBCHHBIX HCTOQHOCTGIZ;
«XOpPOoLIO»

Ga4YTCHO»

— YBA3BIBACT YCBOCHHBIC 3HAHUA C HpaKTquCKOﬁ ACATCIBbHOCTBIO
HaITpaBJICHUA,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOJBI M 000OIIEHHUS;
— BJIaJICET CHCTEMOU CTelnaIn3upPOBAHHBIX TTOHATHH.

—o0ydJaroniics  ycBOWJI  TOJBKO  OCHOBHOHW  IPOTPaMMHBIN
MaTepua, 1o CYIIECTBY M3JIaraeT €ro, ONMpasiCh Ha 3HAHWS TOJIBKO
«YIIOBJICTBOPUTEIILHO» | OCHOBHOM JINTEPATYPHI,

«3aYTEHO» — JIONyCKaeT HEeCYIECTBEHHbIE OIINOKH U HETOYHOCTH;
— UCTIBITBIBAET 3aTPYJHEHUSI B NMPAKTHUECKOM NPUMEHEHUHU 3HAHUH
HampaBJICHUS;

18



Or11eHKa KOMIIETEHITII

5-0ayupHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— ¢cJ1a00 apryMEeHTHUPYET HAyYHBIC MTOJI0KCHHUS,

— 3aTpyAHsieTcs B (OPMYITMPOBAHUU BBIBOJIOB U 0000IIECHUH;
— YaCTUYHO BJIAJIEET CUCTEMOM CIIEIIMATM3UPOBAHHBIX MIOHSATHUH.

— oOyyarouuiicss He YCBOWJI 3HAYUTENbHOM YacTW HPOrpaMMHOIO

19

MaTepuaia;
— JIONIyCKA€T  CYIIECTBEHHbIE OLIMOKM W  HETOYHOCTU IIpH
«HEYIOBJIETBOPUTEIIHHO )
paccMoTpeHuH Mpo0ieM B KOHKPETHOM HallpaBJICHUY;
«HE 3a4TEHO» ..
— UCIIBITBIBAET TPYAHOCTH B MPAKTHUYECKOM MPUMEHEHUH 3HAHUH;
— HE MOXXET apryMEHTHUPOBATh HAYYHBIE TTOJIOKEHUS;
— He GOpPMYIHPYET BHIBOJOB U 0000IIEHUI.
10.3. TurmoBkie KOHTPOJIBHBIC 33 JAHHSI U HHBIC MaTCPHAITHI:
1. Bompocs! (3amaun) a1 9k3aMeHa (tadbmuia 15)
Tabnuma 15 — Bompocs! (3amaun) s sK3aMeHa
Ne mi/mt [Tepedyens BompocoB (3a1a4) ajst SK3aMeHa Kon
WHIUKATOpa
Bormpocs! 15t 3k3ameHa 1o utoram 7 cemectpa
1 O6mmwme creaenus o6 ynpasnsgemom nojete. Ctpykrypa u coctap | OIIK-7.3.1
TUTIOBOM CHCTEMBI YIIPABJICHHUS.
Kpatkwuit uctopuueckuii 0630p pa3Butus cpeact apromatusamnun. | OITK-7.3.1
HNudopmanrionHas, yrnpasisoias ¥ UCIIOJHUTEIbHAS YaCTH OIIK-7.3.1
CUCTEMBI YIIPABJICHHUS MTOJIETOM.
TpeboBanus K cHCTEMaM YIIPABICHUS TIOJIETOM. OIIK-7.3.1
5 [Ipunnume! yrpaBiaeHus mojetoM. OO0mas XxapakTeprucTuKa OIIK-7.3.1
rpolecca yrnpaBJIeHHUs.
6 Knaccudukanus cucrem ynpapieHus. 3agauu, peuiaemMbie OIIK-7.3.1
CUCTeMaMH CTaOMIIM3alUU U YIIPABIICHUS.
7 XapakTepuCTUKN MaHEBPEHHOCTH, YCTOMUYUBOCTH U OIIK-7.3.1
yIPaBISIEMOCTU
CucrteMbl KOOPJUHAT, B KOTOPBIX OMMUCHIBACTCS ABUAKEHHE JIA OIIK-7.3.1
Bosmyiienus, nerictByromue Ha JIA Ha pa3HbIX 3Tanax mnojera. OIIK-7.3.1
Opransl ynpasieHus JIA u METOIbI CO3AaHUS YIIPABISIOUIUX
YCUJIAH.
10 0O0630p METOIOB HCCNEAOBAHUS CUCTEM CTA0MIIN3AlUN U OIIK-7.3.1
yIpaBICHUS.
11 PydHoe, pyuHOE aBTOMaTU3UPOBAHHOE, NosryaBToMarnyeckoe wm | OIIK-7.3.1
JTUPEKTOPHOE U ABTOMATUYECKOE YIPABIICHUE.
12 CaolicTBa JIeTUMKa-0NIEpaTOpa B KOHTYpE HEABTOMATUYECKOTO OIIK-7.3.1
ynpaieHus. Mojiesns JieTunKa-onepaTopa B KOHType
HEABTOMATHYECKOTO yrpaBieHus CTPYKTYpHBIE CXEMBI U 00JIaCTH
HCII0JIb30BAHNE KaXJ0r0 METOIa.
13 JleraTenpHbIE anmapartsl Kak 00beKThl perynupoBanus. Tunst JIA | OIIK-7.3.1,
1 0COOEHHOCTH UX IOJIeTA. OIIK-7.V.1
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14

YpaBHEHMSI IPOCTPAHCTBEHHOT'O ABM)KEHUS JIETATENBHOIO
anmnapara ¢ OJHO! IUNIOCKOCTbI0 CUMMETPUH. Y paBHEHUS
MPOJIOJIBHOTO U GOKOBOTO JABHIKEHHUS.

OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

15

JInneapusanus ypaBHEHUM.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

16

VYpaBHEHUS B BEKTOPHO-MaTPUYHON Gopme.

OIK-7.3.1,
OIK-7.V.1,
OIK-7.B.1,
OIK-7.B.2,
OI1K-8.3.1

17

JIA ¢ 1ByMs INIOCKOCTSIMU CUMMETPHUH. Y PaBHEHHUS IBUKECHUS
KECTKOU PaKeThI.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

18

VYpaBHeHHUs IBUKEHMS ynpyroil pakeTsl. [lonsitre aspoynpyroctu
U a3pOCEPBOYIPYrOCTH.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

19

Mopenu kosieGaHU TOTUIMBA B OaKaxX W BBITOPAHUS TBEPIOTO
TOILJIMBA.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

20

ypaBHeHI/Iﬂ ABHKCHUSA BEPTOJICTA

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

21

YpaBHeHI/IH ABUKCHUSA KOCMHUYCCKOT'O JA

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

22

Ananus MmatreMatnueckux Moaeiie JIA ¢ ogHO IIOCKOCTRIO
CUMMETPUHU.

OIIK-7.3.1,
OIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OITK-8.3.1

23

KOpOTKOHepI/IOI[I/I‘-ICCKOC " JJIMHHOIICPUOJANYCCKOC NBUKCHUC.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

24

Hepe;[aTquLIe (byHKI_II/II/I 1 YaCTOTHBIC XapaKTCPHUCTUKU
IpoAOJbHOI'0 IBUKCHUSL.

OIIK-7.3.1,
OIIK-7.Y.1,
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OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

25

Amnanu3 ypaBHeHMI 00KoBOro IBrxkeHus. M30a1poBaHHbIE
JIBUKEHMSI PhICKaHMSI U KpeHa.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

26

[lepenarounsie GYHKIMU U YaCTOTHBIE XapaKTEPUCTHKH OOKOBOTO
JBAKCHUSL.

OIK-7.3.1,
OIK-7.V.1,
OIK-7.B.1,
OIK-7.B.2,
OI1K-8.3.1

27

JlnHaMuueckne XapakTEpUCTUKH JIETATENIBHOTO anmnapara 1npu
MOJIETE B BO3MYILIEHHON aTMocdepe.

OIK-7.3.1,
OIK-7.V.1,
OIK-7.B.1,
OI1K-7.B.2,
OIK-8.3.1

28

ypaBHeHI/ISI N XapaKTCPUCTUKH JICTATCIbHBIX allllapaTOB
BEPTOJIETHOM CXEMBI.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

29

Uccnenosanne nuHamuyeckux cBoucTB JIA na OBM.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

30

Hpeo6pa3OBaHHe MaTeMaTH4YCCKUX MOI[CJ'IGI‘/‘I BCPTOJICTOB U PAKCT.
Hx YIIPOLICHHUEC U 0COOEHHOCTH MOACIINPOBAHUA.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1

31

I/ISMepI/ITCJ'ILHHC 9JICMCHTHBI CUCTEM YIIPABJICHU

OIIK-7.3.1,
OIIK-7.V.1,

32

I/ISMepI/ITCHI/I napaMeTpOB YIJIOBOI'O IOJIOKCHUA JICTATCIIBHOI'O
alrapara B IIpOCTPaHCTBC. H3MepI/ITeJ'II/I mapaMCETpOB JABUKCHUA
OCHTpa Macc.

OIIK-7.3.1,
OIIK-7.V.1,

33

HcnonHuTeabHEIE JIEMEHTHI CUCTEM YIIpaBJICHUA

OIIK-7.3.1,
OIIK-7.V.1,

34

aﬂeKTpI/I‘{eCKI/Ie PYJICBBIC MAIlIMHBI.

OIIK-7.3.1,
OIIK-7.V.1,

35

aﬂeKTpOFI/I,HpaBJ'II/ILICCKI/IC PYJICBBIC MAIlINHBI.

OIIK-7.3.1,
OIIK-7.Y.1,

36

PyneBoii nmpuBoa ¢ rubkoit 00paTHOM CBSI3BIO.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
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OIIK-8.Y.1,
OIIK-8.B.1,
I1K-8.B.1

37

PyneBoii mpuBoJ € %KeECTKOM 00paTHOU CBA3BIO.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.Y.1,
OIIK-8.B.1,
[1K-8.B.1

38

PyneBoii mpuBoJ ¢ 30 JpOMHOM 0OpaTHOM CBS3BIO.

OIK-7.3.1,
OIK-7.V.1,
OIK-7.B.1,
OIK-7.B.2,
OIK-8.3.1,
OIK-8.V.1,
OIK-8.B.1,
TIK-8.B.1

Bormpocsr mi1st 9x3aMeHa 1o uToram 8 cemecrtpa

OO61ue cBeeHNs 0 3aKOHaX yIpaBieHUs. TUIbI 3aKOHOB
yIIpaBIICHHUSL.

OIIK-7.3.1,

3aKOHBI YIPABJICHHS C PYJICBBIMHU IIPUBOJIAMH C KECTKOU, THOKOM
Y U30POMHON OOpaTHBIMU CBSI3SMHU.

OIIK-7.3.1,

CTpyKTypHBIE CXEMbI 3aKOHOB YIPaBICHUSI.

OIIK-7.3.1,

VYpaBHEHUS U CTATUYCCKUE XapPAKTEPUCTUKHU TI0 YIPABIISIONIEMY
CHTHAITY U BHEITHEMY BO3MYIIICHHUIO C PYJIEBBIM IPUBOJIOM C
ruOKOM 0OpaTHOM CBS3BIO.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1,
I1K-8.B.1

YpaBHEHHUS U CTATUYECKUE XAPAKTEPUCTUKH I10 YIIPABIIAIOLIEMY
CUTHAJIy U BHELIHEMY BO3MYILEHUIO C PYJIEBBIM IIPUBOJIOM C
YKECTKOU 00paTHOM CBS3BIO

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1,
I1K-8.B.1

Metoasl oOecreueHns acTaTu3Ma CUCTEM CTa6I/IJ'II/I3aI_II/II/I.

OIIK-7.3.1,
OIK-7.Y.1,
OIIK-7.B.1,
OIK-7.B.2,

VYpaBHEHUS U CTATUYCCKHUE XaPAKTEPUCTUKHU IO YIIPABJISIOUIEMY
CHTHAJIy U BHEIIHEMY BO3MYIICHHUIO C PYJICBBIM MPHUBOJIOM C
M30JpOMHOM 00paTHOMU CBS3BIO.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
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OIIK-8.Y.1,
OIIK-8.B.1,
I1K-8.B.1

MeTo bl Hccaen0BaHusl YCTOMUNBOCTH CUCTEM CTAOMIM3ALUU.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,

Merto torapu(MUYECKUX YACTOTHBIX XapaKTEPUCTHK.
HccnenoBanue yCTOMYMBOCTH C MOMOILBIO YUCIEHHBIX METOJOB C
ucrnonp3oBanneM MATLAB.

OIK-7.3.1,
OIK-7.V.1,
OIK-7.B.1,
OIK-7.B.2,
OIK-8.3.1,
OIK-8.V.1,
OIIK-8.B.1

10

MGTOI[I)I IMPOCKTUPOBAHHA CUCTEM CTa6I/IJ'II/ISaHI/II/I C 3alaHHbIMHA
3amacaMm yCTOMYHBOCTH.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

11

I'padoananutuyeckue v YMUCIEHHBIE METOIBI.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

12

Cucrembl cTaOUIIN3AlUN YIIIOBON CKOPOCTU U IIEPErpy3KHU.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

13

Crabunuzanus yrioBoi CKOPOCTH KpeHa ¢ TIOMOIIBIO
poinepoHoB. CBoHCTBa M 00J1aCTh IPUMEHEHUSI.

OIIK-7.3.1,
OIK-7.Y.1,
OIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIK-8.V.1,
OIIK-8.B.1

14

Crabunmsanus yrioBoii ckopoctu JIA HenmpsiMoro neicTBus ¢
U3MEPEHUEM YIII0BOM ckopocTu. HazHaueHne u NpoeKTUpOBaHUE.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.Y.1,
OIIK-8.B.1
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15

CucTeMbl CTaOMIN3AIMK TIEPErPY3KH ¢ U3MEPEHUEM YTIIOBOM
CKOPOCTH.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.Y.1,
OIIK-8.B.1

16

CucTeMBbl CTa0MIIM3AIMN TEPETPY3KH C U3MEPEHUEM TIEPErPy3KH.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.Y.1,
OIIK-8.B.1

17

Cucrembl cTaOMIN3alUU TIEPETPY3KH C U3MEPEHUEM YTIIOBOM
CKOPOCTH | TEPErPY3KH.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

18

MoenupoBaHue CUCTEM CTA0OMIIN3ALUY TTEPErPY3KH.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

19

3az[aq1/1, METOJbI U HA3HAYCHUEC CUCTEM CTa6I/IJ'II/ISaI_[I/II/I BBICOTBI U
CKOpPOCTH IIOJICTA.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

20

Cucrema cTaOMIM3aIUU CKOPOCTH BO3JICHCTBUEM HA TATY
JIBUTATEJIEN.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

21

Cucrema CTa6I/IJ'II/I3aI_[I/II/I CKOPOCTHU BO3JCHCTBUEM Ha PYyiIb
BBICOTHEI.

OIIK-7.3.1,
OIK-7.Y.1,
OIIK-7.B.1,
OI1K-7.B.2,
OI1K-8.3.1,
OIK-8.V.1,
OI1K-8.B.1

22

Cucrema CTa6I/IJ'II/I3aI_[I/II/I BBICOTHI BO3JICMCTBHEM Ha PYJ/Ib BBICOTHEI.

OIIK-7.3.1,
OIIK-7.Y.1,
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OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.Y.1,
OIIK-8.B.1

23

Cucrema cTaOMIIM3aluH BBICOTHI BO3ACHCTBUEM HA TATY
JIBUTATEJIEH.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.Y.1,
OIIK-8.B.1

24

CoBmecTHast cTaOMIIU3AIMS BEICOTHI M CKOPOCTH TIOJIETA.

OIK-7.3.1,
OIK-7.V.1,
OIK-7.B.1,
OIK-7.B.2,
OIIK-8.3.1,
OIK-8.V.1,
OIIK-8.B.1

25

MeTO)II)I " IporpaMMbl aBTOMATU3alUU ITPOCKTUPOBAHUA CUCTEM
CTa6I/IJ'II/ISaI_[I/II/I " YIIpaBJICHUSA ITOJIETOM CaMOJICTOB.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

26

MeTo1bl ¥ TPOrpaMMBbl AaBTOMATU3aLUU IPOEKTUPOBAHUS CUCTEM
cTaOWIM3aluu U YIPaBIEHUS TOJIETOM BEPTOJIETOB.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

27

Metopl 1 IporpaMmbl aBTOMATU3allUU IIPOCKTUPOBAHUA CHUCTEM
CTa6I/IJ'II/ISaI_II/II/I " YIIPpABJICHUS ITOJIECTOM KOCMUYCCKUX aIlllapaTOB.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

28

Hcnons3oBanue Toobox Aerospace Al NPOEKTUPOBAHUS

A9POKOCMHUYCCKUX CUCTEM CTa6I/IHI/I3aI_II/II/I " YIIpaBJICHUS TTOJICTOM.

OIIK-7.3.1,
OIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIK-8.V.1,
OI1K-8.B.1




Bomnpocsl (3amaun) st 3auera / auddepeHiupoBaHHOro 3aueTa (Tadauia 16)

Tabnuma 16 — Bonpocs! (3agaun) amns 3adera / qudd. 3auera
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Ne n/mt [epeuyenp BompocoB (3anau) aist 3aueta / audd. 3auera Kon
WHJUKaTOpa
[TpuHIIMTIBI TOCTPOCHUS CHCTEM HABEJCHHUS, KIIACCH(PHUKAIINS. OIIK-7.3.1,
OYHKIIMOHATIBHBIE CXEMBI CUCTEM aBTOMATUYECKOTO HABEICHUS, OIIK-7.3.1,
COCTaBHbBIE YacCTH.

3 CTpyKTypHBIE CXEMBI aBTOHOMHBIX CHUCTEM HABEJEHUS. OIIK-7.3.1,

4 Oco0OeHHOCTH IMOCTPOCHUS CUCTEM aBTOHOMHOTO HABEICHHUS OIIK-7.3.1,
ocecUMMETpUYHbIX JIA.

) CrpykTypHas cxeMa, XapaKTepUCTUKHU TOUHOCTHU U OIIK-7.3.1,
YCTOMYHUBOCTH MPOJOJBHOTO KaHAJIA CUCTEMBI YIIPABIICHUS OIIK-7.V.1,
0aNIUCTUYECKOTO CHapsa. OIIK-7.B.1,

OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

6 CrpykTypHas cxema, XapakKTePUCTHUKH TOYHOCTH U YCTOM - OIIK-7.3.1,
YUBOCTH OOKOBOTO KaHajla CUCTEMBI YIIPABJICHUS OIIK-7.V¥.1,
OaIMCTUYECKOTO CHAPS/IA. OIIK-7.B.1,

OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

7 MeTo Bl TEIEHABEIECHNS. OIIK-7.3.1,

8 KunemaTtnyeckuil aHainu3 cucteM TesneHaBeaeHus, onpeaenenue | OIIK-7.3.1,
XapaKTEPUCTUK YIPABJIAIOIIMX CUTHAJIOB. OIIK-7.V¥.1,

OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.Y.1,
OIIK-8.B.1

9 KomaHiHbIE€ cCTEMBI TEJICHABEICHUS. XapaKTEPUCTUKHU OIIK-7.3.1,

TOYHOCTH U YCTOMYMBOCTH. OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.VY.1,
OIIK-8.B.1

10 JlydyeBble CUCTEMBI TEJIEHABEAEHUS. Y CTONUYUBOCTD U TOYHOCTH OIIK-7.3.1,

JIY4E€BBIX CUCTEM TEJIEYIPaBIICHHUS. OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1
11 CocraBHBIEe YacTH cucTeM camoHaBeneHus. Knunemaruka nomera. | OIIK-7.3.1,
OIIK-7.V.1,

OIIK-7.B.1,
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OIIK-7.B.2,

12

[Ipomax. MeToabl CAMOHABEIEHUS.

OIIK-7.3.1,
OIIK-7.Y.1,

13

Koopaunatopsl cuctem camoHaBeaeHus. [{unamMmuueckue
XapaKTEPUCTUKU KOOPJIUHATOPOB CO CIEASIIECH CUCTEMON U
TUPOCTAOMITN3UPOBAHHBIX KOOPIUHATOPOB.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.Y.1,
OIIK-8.B.1

14

CTpyKTypHas cxema CUCTEMBI yIpaBieHuss 1 OCOOEHHOCTH
IIpoLecca CaMOHABEICHUSL.

OIK-7.3.1,
OIK-7.V.1,
OIK-7.B.1,
OIK-7.B.2,
OIK-8.3.1,
OIK-8.V.1,
OIIK-8.B.1
IK-8.B.1,

15

[MpeamnocanoyHoe MaHEBPHUPOBAHKUE, 3aX0/1 HA MTOCATIKY,
npu3eMiieHre. 3a1a4n, perraeMbie Ha ITUX dTarax.

OIIK-7.3.1,
OIIK-7.V.1,

16

Kareropuu nocaaku. HaBuranmonasie cpecTBa 00ecTieueHus
MOCaIKH.

OIIK-7.3.1,
OIIK-7.V.1,

17

CTpyKTypHasi cXeMa U 3aKOHBI YIIPaBJIEHUs CUCTEMBI 3ax0/a
Ha MOCAJKYy.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

18

CuHTEe3 ONTUMAIILHOTO 3aKOHAa YIpaBJICHUA.

OIIK-7.3.1,
OIIK-7.V.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIIK-8.V.1,
OIIK-8.B.1

19

ITocTanoBka 3amauu 06pa6OTKI/I HaBUTI'allUOHHBIX I/ISMepeHHﬁ IIpu
3ax0/J€ Ha ITOCAAKY.

OIIK-7.3.1,
OIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
OIK-8.V.1,
OIIK-8.B.1

20

Metoasl YIIpaBJICHUA BBIpABHUBAHUCM.

OIIK-7.3.1,
OIIK-7.Y.1,

21

3aKOHBI yIIpaBJIeHUS IPU BEIPaBHUBAHUH. AHAIN3 CHCTEM
aBTOMATHUYECKOTO BBIPAaBHUBAHMS C PA3IMUYHBIMU 3aKOHAMU
yIIpaBIICHHUSL.

OIIK-7.3.1,
OIIK-7.Y.1,
OIIK-7.B.1,
OIIK-7.B.2,
OIIK-8.3.1,
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OIIK-8.Y.1,

OIIK-8.B.1

22 MaTteMaTHueCcKie MOJIEIH IBUKEHUS KocMudecKux JIA. OIIK-7.3.1,
OIIK-7.Y.1,

23 Mertobl co3nanus ynpasiasomux ycunuid. M3mepurenu OIIK-7.3.1,
nemxenns KJTA. OIIK-7.Y.1,

24 Oco0eHHOCTH KOMIUIEKCHBIX U3MEPUTEIbHBIX U OIIK-7.3.1,
HaBUranmmoHHbIX cucTteM KJIA. OIIK-7.¥.1,

25 [TaccuBHble cuctemsbl opuenTanuu KJIA. OIIK-7.3.1,
OIIK-7.V.1,

26 CucTeMbl aBTOMaTH4eCKOi opuenTanuu KJIA. Yipapienue OIIK-7.3.1,
JBHKEHHEM IIEHTpa Macc. OIIK-7.¥.1,

27 ABTOMaTHYECKOE yIpaBiieHHnE IpU CONMKEHUU B KOCMOCE U OIIK-7.3.1,
BCTpeEUe. OIIK-7.V.1,

28 ABToMaTHuYECKOE ynpapieHue nocaakoii kocMudeckoro JIA. | OIK-7.3.1,
CHIKEHHe U CIycK B aTMocdepe. OIIK-7.V.1,

Tembl 1 3a1aHUC JI1 BBIIIOJIHCHUA KprOBOﬁ pa6OTI)I / BBITIOJTHEHUS KypCOBOT'O IIPOCKTa
(tabmuma 17)
Tabmuma 17 — [IpumMepHBIi TIepedeHb TEM AJI BBITIOJHEHHUS] KYPCOBOM paOOThI / BBITIOJIHEHUS
KYpCOBOTO TIPOEKTA

Ne /it [IpuMepHBIil mepeueHb TeM ISl BBIMTOJIHEHHUST KYpCOBOM paOOTHI / BBITIOJHEHUS
KypCOBOTO IIPOEKTa

BrimonHsieTcst Ha TUTIOBYIO TeMy (cM. 1. 4.5)

Bompocs! 1st TpoBeieHNs POMEKYTOYHOM aTTeCTAlUU NP TeCTUpoBaHuM (Tadmwuia 18)

Tabnuma 18— I[IpumMepHBIil mepeueHb BOMPOCOB sl TECTOB

Ne /it [IpumepHBIil epedeHb BOMPOCOB JJIsl TECTOB Kon
WHAMKATOpa

He npenycMmotpeno

KoHTpobHBIE M TPAKTHYECKHE 3aa4H / 3aJaHus 110 JUcHuIIInHe (Tabnuia 19)
Ta0muia 19 — IlpuMepHbIN epeYeHb KOHTPOJIBHBIX M MPAKTHYCCKUX 3a1a4 / 3aJaHui

Ne ni/m [IpumepHbIil mepedeHb KOHTPOJIbHBIX U MPAKTUYECKUX 3a1a4 / 3aJJaHHi

He npenycmorpeno

10.4. Meroauueckue MaTepHaibl, ONpPEAEISAIOIINE MPOLEAYphl OIEHWBAHUS WHIMKATOPOB,
XapaKTepU3yIOIUX dSTanbl  (HOPMUPOBAHUS KOMIIETEHLMH, COJEpKarcsi B  JIOKAJIbHBIX
HOopMaTuBHBIX akTax ['Y All, pernamMeHTHpYOMNX NOPSAOK U IPOLEAYPY NPOBEACHUS TEKYILLETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXYTOUYHOM arTectanuu ooyuatommxcs ['Y AIL



11. MeToanyeckue yKa3aHusi AJ1s1 00y4AKOIIHUXCS 110 OCBOEHHI0
AUCHUTTHHBI

11.1. Meroanueckue yKazaHMs IJsi OOYYalOLIUXCH IO OCBOCHHMIO JIEKIIMOHHOIO
MaTepuaa
OcHOBHOE Ha3HAY€HME JIEKIIMOHHOIO MaTepHuala — JIOIMYECKH CTPOIHOE, CHCTEMHOE,

rIyOOKOe W SICHOE H3JIOKEHHWE ydeOHOro marepuana. Ha3HaueHHWe COBPEMEHHOU JICKIIUU B
pamMKax TUCITUIUIMHBI HE B TOM, YTOOBI MOJy4UTh BCIO MH(POPMAIUIO IO TEME, a B OCBOCHHUHU
(dyHIaMEHTAIBHBIX TMPOOJIEM IUCIHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHHS, HOBEHIINX
JNOCTHXKEHUM HaydyHOM MbIciu. B yuyeOHOM mporecce JeKIHs BBIOJHAET METOA0JIOIHYECKYIO,
OpPraHW3aIMOHHYI0 U HHPOPMAITMOHHYIO (YHKIMHU. JIeKIHs pacKphIBacT MOHATHIHBIN ammapat
KOHKpPETHOW oOnacTu 3HaHWS, €€ TpOOJIeMbl, JaeT IEeTbHOE IMPEJICTaBICHUE O JUCIUILIINHE,
MOKAa3bIBAET B3aUMOCBS3b C JIPYTUMU JUCIHILTHHAMH.

[TnarrpyeMbl pe3yabTaThl IPH OCBOCHUN O00YYarOITUMCS JICKIIMOHHOTO MaTepHaa;

— TIOJy4CHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONIpENENAETCS LEIEBOM YCTAHOBKOM K KaXXJJ0¥ KOHKPETHOU TEME;

— TIOJyYCHHE OIbITa TBOPUYECKOW pabOTHI COBMECTHO C TIPEIIO1aBaATEIIEM;

— pasBuTHE TPO(ECCHOHATBLHO—ICIOBBIX  KA4ecTB, JIIOOBH K  MpeaAMeTy |
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBITIIICHHS.

— TIOsIBJIEHHWE HEOOXOAMMOT0 MHTEpeca, He0OX0MMOTO JIJIsi CAMOCTOSITEIBHON PabOTHI;

— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha ONvKaiiime ropl;

— HaydyuTcs MeToAu4YecKu oOpalaThiBaThb Marepuai (BBIACNATH TJIABHBIE MBICIHA U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HUX B  Pa3jIMYHBIX
(hopMyITUPOBKAX);

— TOJy4eHHe TOYHOTO MOHWMAaHHUA BCeX HEOOXOUMBIX TEPMUHOB U MO HATUH.

JIeKIIMOHHBI MaTepuag MOXET COMNPOBOXKIATHCS JAEMOHCTpallMed claiioB u
WCIIOJIb30BAHMEM DPAa3IaTOYHOTO0 Marephaja MpU TMPOBEACHUU KOPOTKUX TUCKyccUd 00
O0COOCHHOCTSIX MPUMEHEHHUSI OTACTbHBIX TEMATHUK 10 TUCHUIUIMHE.

CrpykTypa npeaocTaBieHus JEKIIMOHHOTO MaTepuaa:

—  H3noxxeHue TEOPETUYECKUX BOMIPOCOB, CBSA3AHHBIX C pACCMATPUBAEMOM TEMOIi;

—  Onwucanue METOJOB M AJITOPUTMOB, IPUMEHSEMBIX I PEHICHHUS] TEXHUYECKHUX 3a/1a4
MOJENUPOBAHUS DIEKTPOMEXaHMYECKUX CHUCTEM HABUTAIlMM W YIOPABJICHUS MOJABIKHBIMU
00BEKTaAMU;

—  JleMoHcTpauus NpUMepoB pelIeHHs 3a/1a4;

—  OO6o001eHue U3M0)KEHHOTO MaTeprana;

—  OTBeTH HAa BO3HUKAIOIIUE BOMPOCHI 110 TEME JIEKIUH.

11.2. MeToau4eckue yKa3aHusi JAjs 00y4aloUUXCs M0 MPOXOKIEHHI0 MPAKTHYECKUX
3aHATHH

[IpakTHdeckoe 3aHsATHE SIBISIETCS OJHOM W3 OCHOBHBIX (DOPM OpraHU3aIUU Y4eOHOTO
Mpolecca, 3aKJIF0YaloIIascs B BBIMOJTHEHUN 00YYarOIIUMHUCS IO PYKOBOJACTBOM IMPETOIaBATENS
KOMILJIEKCa Y4eOHBIX 3aJjaHUil C IETbI0 YCBOCHHUS HAYYHO-TEOPETUYECKUX OCHOB YUeOHOIM
JTUCIUIUTAHBL, TPUOOPETEHUSI YMEHUHN U HaBBIKOB, OTIBITA TBOPUECKOH IEATETHHOCTH.

[enpro MpakTUYECKOTO 3aHATHUS Ui 00yUYaIOUIErocs SBISETCS MPUBUTHE O0yYarOIIeMCsI
YMEHHI U HaBBIKOB MPAKTUYECKON NEATEIBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

29
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[Tnaaupyemblie pe3ynbTaThl IPU OCBOCHUU 00yJarOIIeMCsl IPAKTHYECKUX 3aHATHIH:
— 3aKkperuvieHue, yriayOJieHuWe, pacilupeHue M JAeTalu3alus 3HAHWNA MPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE [IO3HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIQJICHHMEC HOBBIMH METOJAMH M METOJMKAMH HW3y4YCHUS KOHKPETHOW Y4eOHOI
JMCIHUILTHHBL,

— BBIPa0OTKAa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJYYEHHBIX 3HAHWHA IS
BBITIOJTHSHUS 3aJaHUH;

— olecrnedeHne paMoHAIBHOTO COYETaHMs KOJUICKTMBHON M MHIUBUAYATbHON (GopM
00y4eHus.

@YHKIMN NPAKTHYECKUX 3aHATHH:

— IIO3HaBaTeJIbHas;

—  Ppa3sBHUBAIOLIAsA;

— BOCIIATATEJIbHAs.

[lo xapakTepy BBIMOJHSIEMbIX OOYYalOIIMMCS 3aJaHUN 1O MPAKTUYECKUM 3aHSATHIM

moaApasaCIAOTCA Ha:
— O3HaKOMHUTCIIBHBIC, TIMPOBOAMMBIC C MHCJIBIO 3aKPCIUICHUA W  KOHKPETU3AlUU
HU3YUCHHOTO TCOPECTUUCCKOro MaT€pHrajia,

—  QHAMTUYECKHE, CTABSIINE CBOCH IICNTbIO TIOJydeHUE HOBOM MH(OPMAIMU Ha OCHOBE
(hopmMann30BaHHBIX METOIOB;

— TBOpYECKHE, CBS3aHHBIC C TIOJYYCHHEM HOBOW WH(POPMAITHU IYTEM CaMOCTOSTEIHHO
BBIOPAHHBIX TOAX0/I0B K PEIICHHIO 3a/1a4.

@®opMbl OpraHu3ali TPAKTUYCCKUX 3aHATHH OMPEIEINSIOTCS B COOTBETCTBHH CO

cnenupuuecKuMu 0COOEHHOCTSAMHU yU4eOHOUM TUCIUIUIMHBI U TEJISIMU 00yUeHUS.

TpeOoBaHusl K NPOBeIEHNIO MPAKTHYECKUX 3aAHATHIH
[Ipu npoBeaeHUN MPAKTUUECKUX 3aHATUI MPENoiaBaTelb T0JIKEH
MIPHUIEPKUBATHCS CISAYIOIIETO IJIaHa!
- U3JI0KUTDH CYTh MIPAKTUYECKOIO 3aHIATUS U METOJIMKY €r0 BBITIOJHEHUS;
- BBLJIATh UHJIMBUYAIbHOE 33/JaHUE KaXXIOMY CTYACHTY IPYIIIIbI;
- KOHTPOJIUPOBATh AKTUBHOCTH CTYJICHTOB B MPOIIECCE BHIMIOIHEHUS 3aJaHUS;
- MIPOBEPUTH PE3YNIbTAT BHITIOJHEHUS 33/1aHUs U OLEHUTH MOJHOTY M KA4eCTBO BBITIOJHEHHUS I10
100 GanpHOM 1IKaNe peUTHHTA;
- OTMETHTH B KypHaJie MOCeIIEeHHUs IEPCOHAILHOE MMPUCYTCTBUE CTYACHTOB;
- MPOBECTU KOHCYJIbTAIIMH 110 POMYIIEHHBIM TeMaM MPaKTUYECKUX 3aHATHI;
- POBEPUTH PE3YIHTATHI CAMOCTOSITEILHOTO OCBOCHHSI MaTepHalia o MPOMYIICHHBIM TEMaM.

11.3. Meroanueckue yKa3aHMsi A8  OOYYAIOIIUXCH MO  MPOXOXKICHHIO
J1abopaTopHbIX padoT

B xone BbimosHeHHs 1a00paTOpHBIX paboTa OOyyaromuics AOJDKEH YriayoOuTh H
3aKpENUTh 3HAHUs, NMPAKTUYECKUE HABBIKH, OBJIAJECTh COBPEMEHHON METOAMKOW M TEXHHMKOU
HKCMEPUMEHTAa B COOTBETCTBUU C KBIM(UKAMOHHOW XapaKTEpPUCTHKOW oOyyaromerocs.
BrinonHenue nabopaTOpHBIX pabOT COCTOUT U3 AKCIIEPHUMEHTAIbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJINTUYECKOU YacTel U KOHTPOJIBHBIX MEPOIIPUSATH.

BrinonHenue yabopaTtopHbIX paboT 0OydaromuMmcsi SBISETCS HEOTHEMJIEMOU YacThIO
U3YUYEHHs] JUCHUIUIMHBI, OTpeienseMoil Y4eOHbIM IUIAaHOM W OTHOCHUTCS K CpEACTBaM,
o0ecreynBaroIuM pelIeHre CcIeIyIoIMX OCHOBHBIX 331a4 y 00yJaromerocs:



— TIpHOOpETeHHWE HAaBBIKOB HCCIEAOBAaHUS MPOLECCOB, SBICHHA U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUIEHHE, PA3BUTHE M JleTalM3alMsl TEOPETUUYECKUX 3HAHUMN, IOJIyYEHHBIX Ha
TCKIHSIX;

— TOJy4eHHE HOBOM MH(OpMaLMK 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpETeHHWE  HAaBBIKOB  CAMOCTOSITENBHOW  paboTel ¢ J1abOpaTOpHBIM
00opyIOBaHUEM U PUOOPAMH.

3aganue u TpeOOBAHMA K NIPOBEJICHHIO J1a0OPaATOPHBIX padoT

3ajaHue BKIIIOYAET IMEpeYeHb MapaMeTpoB (MCXOIHBIX JAHHBIX) HEOOXOAUMBIX IS
MIPOEKTUPOBAHUS PETYIATOPA CHCTEMBI CTAOWIM3AallMM W BBIIABAEMBIX KAXKIAOMY CTYICHTY
TPYIIIBI JUISE CAMOCTOSITEIEHOTO BBITIOJTHEHUSL.

BemmosiHeHne 1abopaTtopHOil pabOTHI OCYIIECTBISIETCS B YETHIPE ATANa:

- TIOJTy4eHHe OOIIMX BBIPAKESHHM, OMTPEIEIISIONINX CTPYKTYPY PEryisaTopa;

- YUCIICHHBII pacueT mapaMeTpoB PeryiasiTopa;

- COCTaBJICHHE CTPYKTYPHOU CXEMBI MOJICIIMPOBAHHSI CHCTEMBI;

- MPOBEJICHNE MOJICTTUPOBAHMS U IOKYyMEHTHPOBAHUE PE3yIbTATOB.

Ctpykrypa u ¢popma oTueTa 0 JJabopaTopHoii padoTe
OT4er momKeH BKIIOYATh IIeIh pa0O0Th, OCHOBHBIE TEOPETHUECKHE TIOJI0KEHHS, NCXOIHbIE TaHHBIE,
MpeICTaBICHHBIE MTPETO/IABATENIEM, PE3YIIBTAThl PACUETOB (CXeMBbI, Tpadukh, IHU(POBOE PE3yIbTATHI),
BBIBOZBI 1O padoTe.

TpebdoBanus Kk 0)OpMIIEHUIO 0TYETA 0 JIADOPATOPHOIl padore

Otyer o nabopaTopHOil paboTe MODKEH ObITh O(GOPMIIEH B COOTBETCTBUH C
TpeOOBaHUSAMH Iocrt 7.32 - 2001 MPECTABICHHBIMU Ha cairte
http://quap.ru/guap/standart/titl_main.shtml. TuryneHbli JUCT TabOpPaTOPHON PAbOTHI IOLKEH
ObITh  0(GOpPMJIIEH B COOTBETCTBHM C TpeOOBaHUSMH, MPEJICTaBICHHBIMH Ha  caiTe
http://guap.ru/guap/standart/titl_main.shtml

11.4. MeToauyeckue yKa3aHHUsA JIA OOyYAIOIIMXCS IO MPOXOKIEHHI0 KYPCOBOI0
NPOEKTUPOBAHMS/ PpadOThI

KypcoBoii nmpoext/ paboTa IpoOBOAUTCS € LENbI0 (POPMHUPOBAHUS y 0OYUYAFOIIMXCS OIBITa
KOMILJIEKCHOTO PEIICHHs KOHKPETHBIX 33a4 MPOo(eCcCHOHAIBHOMN eI TEIbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BosiseT 00ydaromemycs:

— CHCTEeMaTH3UpOBAaTh W 3aKPENHUTh IOJYYEHHbIE TEOPETUYECKHE 3HAHUS |
[PAKTUYECKHE YMEHHUS MO NpOoPecCUOHATbHBIM YYEOHBIM JUCHMIIMHAM M MOAYISM B
COOTBETCTBUH C TPEOOBAHUSAMU K YPOBHIO MOJITOTOBKH, YCTAHOBJICHHBIMH ITPOrpaMMOi yueOHOM
IUCUUIUIMHBL,  [OPOrpaMMOl  MOATOTOBKM  CIIELHUAIMCTa  COOTBETCTBYIOILEIO  YPOBHS,
KBaJIM(DUKALINH;

— TIPUMEHUTh NOJyYEHHbIE 3HAHUS, YMEHHUS M TNPAKTHUUYECKHH OMBIT MpPHU peIIeHUH
KOMIUIEKCHBIX 33/]1a4, B COOTBETCTBMM C OCHOBHBIMM BUaMU MPO(ECCHOHATBHON IEeSTeIbHOCTH
10 HAIPaBJICHUIO/ CHIEIMATBHOCTH/ IPOTPaMME;

—  yrayOWuTh TEOpETUYECKHE 3HAHUS B COOTBETCTBUU C 33JJaHHOM TEMOM;

— chopMupoBaTh yMEHHUS TMPHUMEHATh TEOPETHYECKHE 3HAHWS MPU  PpeIICHUH
HECTaHJAPTHBIX 3aj1ay;

— TIpHOOpPECTH OMNBIT aHATUTUYECKOH, pacyETHOW, KOHCTPYKTOPCKONH paboThl H
c(opMHpPOBaTh COOTBETCTBYIOIINE YMEHHUS;

31


http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/titl_main.shtml

— cdopmupoBath yMeHHS pPabOTBI CO CHEIHUAIBLHON JIMTEPATypOH, CHpPaBOYHOM,
HOPMATHUBHOM ¥ MPaBOBOM JOKYMEHTAIMEH U UHBIMU HH(GOPMAITMOHHBIMU HCTOYHUKAMH,

— cdopmupoBath yMeHHS (OpPMYIHpPOBATH JIOTHYECKH OOOCHOBAHHBIC BBIBOJIBI,
MPEAIOKEHUS U PEKOMEHAINY TI0 Pe3YJIbTaTaM BBINOJHEHUS PaObOThI;

—  pa3BUTH MPOPECCHOHATBHYIO TUCBMEHHYIO U YCTHYIO pedb 00yUaIoMIeTrocs;

— pa3BUThb CHUCTEMHOE MBIIIJIEHUE, TBOPYECKYIH) HHULHUATUBY, CAMOCTOSITEIBbHOCTb,
OPraHU30BaHHOCTh U OTBETCTBEHHOCTH 33 IPUHUMAEMBbIE PELICHHUS;

— copMUPOBATh HABBIKM IUIAHOMEPHOW pEryiaspHOM pabOThl HaJ PEIICHUEM
ITOCTaBJICHHBIX 3a/1a4.

CTpyKTypa NOSICHUTEJLHOM 3alIUCKH KyPcOBO# padoThl / mpoeKkTa

[TosicHuTeNnbHAs 3aMucKa KypcoBOM paOOThI TOJKHA BKIIOYATH 11€1b paO0Thl, OCHOBHBIE
TEOPETUYECKHUE MOJI0KEHUS, UCXOIHbIE JAHHBIE, ITPE/ICTaBICHHbIE IIPENoaBaTesIeM, pe3yJIbTaThl
pacueToB (cxembl, Tpaduku, HU(GPOBOE PE3yNIbTAThI), BEIBOBI 110 paboTe.

TpedoBanus k opopMiIeHNI0 MOSICHUTEIbHOM 3aNIUCKUH KYPCOBOMH padoThl / mMpoeKkTa

[TosicHuTenpHas 3amucKa K KypcoBOi paboTe 10KHA ObITh OPOPMIIEH B COOTBETCTBHH C
TpeOOBaHUAMU T'OCT 7.32 - 2001 MPEICTaBIICHHBIMHA Ha calte
http://quap.ru/guap/standart/titl_main.shtml. TuTyneHbIii aHCT TabOPaTOPHON PabOTHI JOJDKEH
ObITb  0GOpPMIIEGH B COOTBETCTBHHM C TpeOOBaHMSIMH, TPEJACTABICHHBIMH Ha  CaiTe
http://guap.ru/guap/standart/tit]_main.shtml.

11.5. Meroanueckue YyKa3zaHusi s O0OyYAaWIIUXCS 1O  MPOXO0KIEHHUIO
CaMOCTOSITEJILHOM PadoThI

B xone BbINOMHEHUS CaMOCTOATEIBHONU pabOThI, 0OyUYaIOUIUIICS BBIMOJHAET padoOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJICTBE IpErojiaBaTeisi, HO 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

s oOydarommxcsi mo 3a04HOM (opMe 0OydeHHs, CaMOCTOSATENbHAs paboTa MOXKET
BKJIIOUATh B €01 KOHTPOJIBHYIO PadoTy.

B mporecce BBITIONHEHUSI CaAMOCTOATENBHONW paboThl, y oOyuaromierocs GpopmMupyercs
1enecoodpasHoe MIaHUpOBaHUE pabOYero BpeMEHHU, KOTOPOe MO3BOJIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHMHM M CHCTEMAaTH3allMd MpUOOpeTaeMbIX 3HAHUM, oOecrednBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, IOMOTAET TMOJYYUTh HABBIKM MOBBIIICHUS
podecCHOHATBLHOTO YPOBHSL.

11.6. Meroanuyeckue yKa3aHuss st  o0y4yalmMXcss 1O  TNPOXOKIEHUIO
NMPOMEKYTOYHOH aTTEeCTALMHU

[Ipomexxyrounass ~ arTecranust — oOyyaromuxcs  HpeaycMaTpHBaeT  OLIEHUBAHHE
MIPOMEKYTOUHBIX U OKOHUYATEIbHBIX PE3yNbTaTOB OOyUYEeHHUs MO JTUCHMIIMHE B (popMe IK3aMeHa
B cemecTpax Ne7 u Ne§, a takxe B popme auddepenumpoBanHoro 3auera B cemectpe Ne9.

ITo pesynpraram sk3ameHa M Aud(HEpeHIUPOBAHHOTO 3a4eTa CTYJACHTY BbICTABISETCS
aTTecTalluOHHAas OLICHKa «OTJIMYHOY, «XOpOILOY, «YIOBIIETBOPUTEIBLHOY,
«HEYIOBJIETBOPUTEIBHOY.
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Cucrema OLIEHOK IpU IPOBENECHUU NPOMEKYTOUHOW aTTECTAllMU OCYIIECTBISAETCS B
COOTBETCTBUU C TpeboBanmsiMu Ilomokenuit «O TekylmieM KOHTpOJIE YCIIEBAEMOCTH U
MPOMEKYTOUHOM aTrecTanuu cryfaeHToB ['YAII, oOyyarommuxcs MO NPOrpaMMBbl BBICIIETO
obpazoBanus» U «O MOAYILHO-PEUTUHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
ctynentoB B ['YAIDy.



JIuct BHECEHUS! UBMEHEHHI B pabouylo MporpaMMy JTUCHUTLIMHBI

Jlata BHeceHus
H3MEHEHUH U
JIOITOJTHCHUH.

IToamuce
BHECIIICT'O
H3MCHEHHS

CopepxaHre U3BMEHEHUM U JTOTIOTHEHUH

Jata u Ne

MPOTOKOJIA
3aceaHusl
kadenpsl

Iloamuce
3aB.
Kadeapoit
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