degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: OneKTpoHHbIE TPHUOOPBI CUCTEM YIIPABIECHHUS] KOCMUYECKUX alapaToB
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kagenpa adpou3NIeCKOil MEXaHUKU U YIIPABJICHUS JIBH)KCHHEM

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: b.M. CyxoB, accucreHT

[Iporpamma obcyxneHa Ha 3acefannu kKadeapy adpoduznueckoil MEXaHUKH U yripaslieHust qemwkenuem 06.04.2020



AHHOTANMA

Uzyuenne yueOHOI AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paculupeHne 0a30Boil MpodecCHOHAIbHOM
MOATOTOBKH MarucTpaHra, (popMHUpOBaHHE COOTBETCTBYIOIINX KOMIIETCHIIUH.

B y4eOHOW IWCLMIUIMHE PAacCMaTPUBAIOTCS OCHOBHBIC TEOPETUYECKUE MOHSATHS, KOHLENIMH M TOIXOBI
SNIEKTPOHHOM TEXHHWKM JUIS HCIIONB30BaHUS B O0JACTAX W AMCHUIUIMHAX, CBS3aHHBIX C CHCTEMaMH
yIpaBJIeHHUsT KOCMUYECKMMH anmaparamu. CTyIeHTHl 3HAKOMATCS C TUIIAMH DJICKTPOHHBIX KOMIIOHEHTOB,
NPUMEHSIONIMXCS B MPUOOpax CHUCTEM YIPABJICHUS, OCBAaMBAIOT BO3MOXXHOCTH MPOTrPaMMHPYEMBIX
JIOTUYECKMX MHUKPOCXEM M METOIbl IPOSKTUPOBAHMS DJICKTPOHHBIX cxeM. CTyAeHTHI MPUOOPETA0T HaBBIK
pa3paboTKM CXeM Ha ONEPAalUOHHBIX YCWIUTEISIX M IU(PPOBBIX JIOTHYSCKUX DJJIEMEHTaX, a TakKkKe
nmpoekTupoBansi ooMeHa nHpopmanmend Mexay ycrporictBamu o uaTepdeiicam [OCT 52070-2003, CAN u

o untepgeiicam Ha ocaoBe UART.
1. leau u 3apauu

eap AUCUMNIMHBI

° (bOpMI/IpOBaHI/Ie 0a30BEIX 3HAHMH IO SHGKTpOHHOﬁ TCXHUKE OJId HCIIOJIB30BaHUSA B o0lacTax u
AUCHUIUINHAX, CBA3aHHBIX C CUCTCMaMH YIIPABJICHUSA KOCMUYCCKUMMU allllaparaMu.

3agauu AUCHUILIHHBI

 Jlats ctyneHTam 0a3oBble 3HAHHA B 00JIaCTH AEKTPOHHBIX IPUOOPOB cucteM ynpasieHus KA.

* [lokasath Ha mpUMepax MHOT00Opa3ue QPYHKIHI, BHIMOIHAEMBIX OOPTOBBIMU PUOOPAMHU.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocynecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TIO/IX0/1a, BhIpabaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM 1€ Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTo0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
NesITeTbHOCTH

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MprubOpaMu U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.




* OCHOBHBIC TUIIBI IEKTPOHHBIX KOMIOHEHTOB, IIPUMEHSIOIIUXCS B IPUOOpaX CHCTEM yIIPABJICHUS;
* BO3MOXXHOCTH IIPOrPAMMHUPYEMBIX JJOTHYECKUX MUKPOCXEM;
* METOJIbI IPOCKTUPOBAHUS AIEKTPOHHBIX CXEM;
» uHTepdeiickl 0OMeHa TaHHBIMU, TpUMEHstorecs Ha KA;
* OCHOBHBIE CBE/ICHHS O MPOMBIIUICHHBIX KOMITBIOTEPAX;
* TpeOOBaHMs, IPEABSIBIIEMbIC K OOPTOBBIM TIPUOOPAM.
YMETb:
* pa3pabaTbIBaTh U PACCUMTHIBATH CXEMbI HA ONIEPALIMOHHBIX yCUIINTENAX;
* pa3pabaThIBaTh M aHAJH3HPOBATh CXEMBI Ha IU(POBBIX JIOTHYECKUX IITEMEHTAX;
* MPOEKTHpOoBaTh 0OMeH mHPpopMmanueil mexxay ycrpoiictBamu no unrepdericam 'OCT 52070-2003,
CAN u o unTepdeiicam Ha ocHoBe UART.
BIIAJICTh!
* HaBBIKAMH CaMOCTOSTEIBHOM PaOdOTHI C TEXHUYECKOH JIUTEPATYPOH MO SJIEKTPOHHKE;
* HaBBIKAMU MMOMCKA HEOOXOAUMOM HH(POPMAIINN B HHTEPHETE;
* HaBBIKaMH aHAJIN3a BO3MOKHOCTEH MCIOJIb30BaHUS OOPTOBBIX MPHOOPOB;
* HaBBIKAMU IMOCTAaHOBKH TPeOOBaHUH K OOPTOBBIM MprOOpam.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
| AHaorosbie KOMIIOHEHTBI, 10 4 5
UCHOJb3yeMble B OOPTOBBIX IpUOOpax
) HudpoBbie KOMIIOHEHTHI, HCIIOIb3yEMbIC 2 4 5
B OOPTOBBIX MpHOOpax
3 Amnanoroun¢possie KOMIIOHEHTHI, ] 4 5
UCHOJIb3yeMble B OOPTOBBIX pUOOpax
TpeboBanus K 3JIEKTPOHHBIM
4 KOMITOHEHTAaM, HCIIONIE3YEeMBIM B 4 4 5
00OpTOBOM ammaparype
Koncrpykrussl IIPOMBIIIIJIEHHBIX
5 KOMITBIOTEPOB, HCIIOJIb3yEMBIE B 4 6 5
OOpTOBOH ammaparype
[TocnenoBarenbHbIE uHTEepQEicCHl,
6 WCTIONb3yeMble Ha OOpTYy KOCMHYECKHX 8 4 5
anmaparos
KoHTponbHo-u3MepuTeIbHAs annaparypa
7 JUI TPOBEIEHHUs] HCIBITAaHUN OOpTOBOU 4 4 15
anmaparypsl
Hroro yacos 60 30 45
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)



1. AHanoroBbIe KOMIIOHEHTBI, HCIIOJIb3yeMbIe B OOPTOBBIX MPHOOpax

OnepanyioHHBIEC YCUIIUTEIN U UX MPUMEHEHHE: CXEMbI C OTPULIATENIbHON 00paTHON CBSA3BIO, CXEMBI C
MOJIOXKHUTEBHON 00paTHOW CBs3bI0. AHAJOrOBbIe Kommaparopel. Onrponbl. Crabuimmu3aTtopsl
HaNPSKCHUS. MOAYJIH BTOPUYHOTO 3JIEKTPOIHUTAHUSI.

2. HudpoBbie KOMIOHEHTHI, UCIIOJIB3yeMbIe B OOPTOBBIX TpHOOpax

CnocoObl omucanust (PyHKIMOHUPOBAHUS IU(PPOBBIX MHUKPOCXEM. OIIEMEHTapHbIE JIOTMYECKHE
aneMeHThl. KoMOMHAIIMOHHOHHBIE CXEMBI: CYMMATOpPBI, Jeu(PaTOpbl, MYJIBTUILIEKCOPHI, HH(POBLIE
KOMIIapaTopbl. PerucTpoBble CXeMbl: TPUITEPHl M UX THUIIBI, MapajjielbHble PETHCTPbI, CABUIOBBIC
pETUCTpPBI, CcuYeTYMKU. MHUKpOCXeMBl 3anmoMHHamux ycrpoiicts: O3V, II3Y, PII3V.
[Iporpammupyemsbie ToruuecKkre HHTerpaibHble MuKkpocxeMsbl: Tuiiel [IJIUC, cTpykTypa, paspadboTka
koH(urypauuit, monenuposanue, [10 ans pazpabotku koHQUTYpaLni.

3. Ananoroun¢poBble KOMIOHEHTHI, HCIIONIB3yeMble B OOPTOBBIX MpHOOpax

Hudpoananoroeie u aHanoroun¢poseie npeodpazoBarenu. Tumsl LAII n ALIL Ipunounst
(YHKIIMOHUPOBAHUSI.

4. TpeboBaHHMs K 2IEKTPOHHBIM KOMIIOHEHTaM, HCIIOIb3yeMbIM B OOpPTOBOI! anmaparype

Bremnaue BozaeicTByonue hakTopsl Ha OOPTOBYIO ammaparypy. BiusHue KkocMUdeckoi paananiu.
[TapameTpbl HAIEKHOCTH.

5. KOHCTpyKTHBBI IPOMBILUIEHHBIX KOMITBIOTEPOB, HCIIONIB3yeMbIe B OOPTOBOH ammaparype
MicroPC. PC104 u PC104+. VME.
6. IlocnenoBarenbHble HHTEPEHCH, HCIIOIB3yEeMbIe HAa OOPTY KOCMHUYECKHX ariapaToB

Unrepdeiicet RS-232, RS-422, RS-485. OcnoBuble xapakrepuctuku. [Ipotokon UART nepenaun
nanabix. Uatepdeiic MIL-STD-1553b: Tumbl ycTpoHCTB, THIBI CIIOB W (opMarbl COOOIICHHIA,
¢usnueckue xapakrepuctuku untepgeiica. Murepdeiic CAN2.0b: TpeboBaHME K JIMHUW NEpeaadu
JaHHBIX, Ppeimbl coobennii. Obmume cBenenus o6 naTepdeiice SpaceWire.

7. KoHTpOosbHO-M3MepUTENbHAS annaparypa Ui IPOBEACHHUs NCTIBITAHUI OOPTOBOM anmaparypsl

O030p KOHTPOJIBHO-M3MEPHUTEIHHON ammaparypbl JJisl TMPOBEACHUS UCHIBITAaHHNA  OOPTOBOM
anmaparypsl

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, KOMIIBIOTEP U MyJIbTUMEHIHOE 000pyaoBaHNe (IPOEKTOP, 3ByKOBasi CHCTEMA).
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa

1. MonynpoBoauukoBas cxemorexuuka [Teker] : B 2 . T. 1 / V. Tutue, K. Illenk ; nep. ¢ vem. I. C.
KapabameBa .— M. : omaka-XXI, 2008 .— 832 c.

2. ITonmynpoBonHaukoBas cxemorexauka [Tekcr] : B 2 1. T. 2/ V. Turne, K. [llenk ; mep. ¢ vem. I C.
KapabanieBa .— M. : lomaka-XXI, 2008 .— 942 c.

1. VYrpromos E. Lludporast cxemorexuuka. BXB-Ileteprypr,2010.

JomnonHutensHas auTeparypa



1. OnTHKO-31IEKTPOHHBIE TPUOOPHI CUCTEM YIpaBJICHUs JieTarenbHbIMU anmapartamu [Texct] / JI. 1.
Jlazapes, B. JI. JIazapeB .— M. : MammHocTpoenue, 1978 .— 176 c.

2. lludposas cxemorexnanka. lllar 3a marom [Tekcr]/A. C. Ammxwmun, -M., {nanor-MU®U, 2008
3. UckycctBo cxemorexuuku [Tekct]/I1. Xoposut, V. Xumn , -M., BUHOM, 2012

1. Arypos I1.B. [locnenoBarensusie nntepgeiicst IIK. BXB,2004

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[akeTs! oucHOTO MporpamMmmuoro odecnedenns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

VYenemrHoe ocBoeHne Kypca «IeKTPOHHBIE MPHOOPBI CHCTEM YIPaBICHHUS KOCMHUUYECKUX amIapaToB
TpeOyeT cUCTEMAaTHUECKHX 3aHATHIA U OOJBIION CaMOCTOSTENLHON paOdOThI CTYICHTA.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— IPOAYMBIBaHUE YCIBIIIAHHOTO TOCTE KaKAO0T0 3aHATHA U, 10 BO3MOXKHOCTH, TIOUCK JOMOTHUTEIBHON
nHGpOpMAIIUH TI0 TIPOHJIEHHON TeMe HHTEPHETE U €€ U3YUCHHUE;

— pellIeHue 3a/1a4, IOCTaBIEHHBIX BO BpeMs 3aHATHUI.

CaMOCTOSITETIbHYIO TIOATOTOBKY K JIU(GGEPESHIIMPOBAHHOMY 3a4€Ty Iejecoo0pa3Ho OpraHu30BaTh
CIIEAYIOUIMM 00pa3oM:

— BHUMAaTeJIbHOE MTPOUTEHUE KOHCIIEKTAa JICKIU [TOCIIe 3aBEPIUCHHS Kypca JICKIHT;

— MPOAYMBIBAaHHE OTBETOB HA BONPOCHI 3a4€Ta 10 OKOHYAHWW YTEHHs KOHCIIEKTa M, MOBTOPHO, MOCTE
npea3a4€THON KOHCYIbTalUU.

Texkymuii KOHTPOJIb 32 CaMOCTOSTENLHOH pabOTOH CTYJEHTOB OCYIIECTBIseTCs B (hopMe YCTHOTO
orpoca Ha 3aHatusx. [Ipuém nuddepenuupoBanHoro 3auéra NpoBoaUTCs B Ba dTamna. [locne nepsoro
JTafna O03BYUYMBAIOTCA OLICHKM, IOJYYEHHbIE CIyLIaTelssMH IO pe3ylbTaraM OTBETOB Ha JBa-TpU
Bonpoca. JKenmarommuM MOBBICUTh OLEHKY IpeiaraeTcs JOMOJHUTEILHO MOATOTOBUTHCS U OBITH
TOTOBBIM K OTBETY Ha YEThIPE-11E€CTh BOIIPOCOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa adpou3ndecKoil MEXaHUKH U YIIPABICHHUS IBIXKEHUEM
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3padorunk: Bb.M. CyxoB, accCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
VK-1 CriocoGeH ocynecTBIATh KpUTUYECKUH  |[TOCTABICHHOM [eNM Kak IOCJIeA0BATeIbHOCTh IIAroB,
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
CHCTEMHOTO TTOJIX0/1a, BEIPAaOaThIBATh BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
CTpPAaTETHIO ICHCTBUIH JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIOJIb30BAaHHIO MH()OpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAYK JUIS PEIICHHUS IOCTaBICHHOM
3a1auu, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeIATN3NPOBAHHBIMH TAKETAaMH PUKIIAHBIX

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMETHON 00JIaCTH
[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX

SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHUs IUCHMIUIMHBI «OJIEKTPOHHbIE IPUOOPHI CHUCTEM YIIPABICHUS KOCMMYECKHX
anmaparoB» OOy4alOLIUICS JOIKEH:

3HATh:
* OCHOBHBIC THIIBI IEKTPOHHBIX KOMIOHEHTOB, IIPUMEHSIOIIUXCS B IPUOOpaxX CHUCTEM yNPaBJICHUS;
* BO3MOXXHOCTH IIPOTPAMMHPYEMBIX JIOTHUECKUX MUKPOCXEM;
* METOJIbl IPOEKTUPOBAHUS NIEKTPOHHBIX CXEM;
* uHTepdeiickl 0OMeHa TaHHBIMU, TpuMeHstomuecs Ha KA;
* OCHOBHBIE CBE/ICHHS O IPOMBIIIICHHBIX KOMIIBIOTEPAX;
* TpeOOBaHuUs, IPEABSIBIIEMbIE K OOPTOBBIM PUOOPAM.
yMeThb:
* paspabaTbIBaTh U PACCUUTHIBATH CXEMbI HA ONEPALIIOHHBIX YCHIUTENSX;
* pa3pabaTbIBaTh U aHAJIM3UPOBATh CXEMBI Ha IIU(POBBIX JIOTHYECKUX TEMEHTAX;
* TIPOEKTHPOBaTh 0OMeH nHpopMaluenn Mexay ycTpoiictBamu o uatepdeiicam 'OCT 52070-2003,
CAN wu o untepdeticam va ocaoBe UART.
BJIA/IeTh:
* HaBBIKAMHU CAMOCTOSTEILHON PabOThI C TEXHUYECKOH JIUTEPATyPO MO AIEKTPOHUKE;
* HaBBIKAMH MMOMCKa HEOOXOAUMON HH(POPMALIU B HHTEPHETE;
* HaBBIKaMH aHAJIN3a BO3MOXKHOCTEH NCIOJIb30BaHUsI OOPTOBBIX MPHOOPOB;
* HaBBIKAMH IMOCTAaHOBKH TPeOOBaHUI K OOPTOBBIM MprOOpaMm.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
Texymuii KOHTPOJIb OCYIIECTBIAETCS B POPME YCTHOTO ONPOCa HA 3aHSITHUSX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst




Onepanmonnsie yennutenu. Cxema HHBEPTUPYIOIIETO YCHIINTEIS.
Onepanmonnsie yennurenu. Cxema HEeMHBEPTUPYIOLIETO YCHIIUTES.
Onepanmonusie yeunurenu. Cxema HHBEPTHPYIOIIETo CyMMaTopa.
OnepannonHbie yemnntead. Cxema BhIYUTaTeNs.

Onepanmonnsie ycunurtenu. Cxema reneparopa npsiMOyroJIbHbIX KoeOaHuil.
Omnepanmonnsie yeuautenu. CXxeMbl IPEIM3UOHHBIX BBINPSIMUTENCH.
Kommaparopsl. OCHOBHbIE XapaKTepUCTUKU. BBIXOIHBIE KaCKaabl KOMIIAPATOPOB.
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OnTpoHBI.

9. DrnemeHTapHbIE TOTUYECKHUE DIIEMEHTHI.
10. Tpurrepsl. TUIIBI TPUTTEPOB.

11. Peructpsrl. [TapannensHbIi, CIBUTOBBIM.
12. [{udpoBbie CUECTINKH.

13. udpossie kKOMIapaToOpHkI.

14. 3Y. Buasl, OCHOBHbIE XapaKTEPUCTUKH.

15. [Iporpammupyemble JIOTHYECKHE MUKpocxeMmbl. Pasnuusble Tunbl. IIpeumymiecTtBa ux
HCITOJIb30BaHUS.

16. Crpykrypa FPGA ¢upmsr Xilinx.

17. OcHoBHBbIE 3Tanbl pa3padoTKu KOHGUTYpaLUil TPOTrPaMMHUPYEMBIX JTIOTHYECKUX MUKPOCXEM.
18. MHTerpabHbie cTaOMIM3aTOPBI HAMPSHKECHUSI.

19. Moaynu nuranusi. Haznauenue. OCHOBHBIE XapaKTEPUCTHKH.

20. TAII. OcnoBnble xapaktepuctuku. Tumsl LTATL

21. AUII. OcnoBuble xapaktepuctuku. Tums AL

22. TpeboBaHMs K SIEKTPOHHBIM KOMIIOHEHTaM, UCTIOIb3YEMbIX B OOPTOBBIX MpHOOpax.

23. Pazpabotrka npuOOpOB Ha OCHOBE FOTOBBIX MHUKpOIpoLeccopHbIX 1aT. Koncrpykrussl MicroPC,
PC-104, PC-104+.

24. Unrepdeiicet RS-232, RS-422, RS-485.

25. MynprumiekcHbii kanain cBszu no MIL-STD-1553B. OcHoBHBIE TPUHIIMITHI.

26. MynbTHekcHbli kanai cBsa3u mo MIL-STD-1553B. ®@opmatsl cooOiieHni.

27. Nnrepderic CAN2.0B. OcHOBHbIEC IPUHITUIIBI.

28. Unrepdeiic CAN2.0B. ®opmatsl cooOIIeHNH.

29. KA nist mpoBeieHnst UCTIBITAaHUN TIPUOOPOB.

[Mpumeps! OUIETOB:

Nel
1. Onepanionnble ycunutenu. CxeMa HHBEPTUPYIOIIETO YCUITUTEIA.
2. IHAIIL. OcHoBubie xapakTepucTuku. Tumsr L{ATIL.

Ne 2
1. Onepanionnble ycunurenu. CxeMa BbIUUTATeN .
2. Monynu nutanuda. Haznauenne. OCHOBHBIE XapaKTEPUCTUKH.

Kpurepun onennBanus
OreHka «OTJINYHO (10)» BBICTABJIAETCS CTY/ICHTY, MTOKa3aBIIIeMy BCECTOPOHHHUE,
CHCTEMaTH3UpPOBaHHbIC, TIIYOOKHE 3HAHUS yU4eOHOUM MPOrpaMMbl IUCIUILTNHBI IPH OTBETE HAa BOIPOCHI
Ouiera, a TaKKe Ha JIOMIOJHUTENIBHBIE BOIIPOCHI (BHE OMIieTa)
olleHKa «OoTIHYHO (9)» BBICTABISIETCS CTYIACHTY, IMOKA3aBIIEMYy CHUCTEMaTH3MpPOBAaHHBIC, TIIyOOKHE
3HaHWS Y4YeOHOW MpOrpaMMbl ITUCITUIUIMHBI TIpU OTBETE Ha BOMPOCH OwWieTa, a TakXke Ha
JIOTIONTHUTEIBHBIE BOMPOCHI (BHE OHMIIETa) MO MporpamMme JUCIUTUIHHBI,
OIIEHKa «OTIMYHO (8)» BBICTABISIETCS CTYIACHTY, MOKa3aBIIEMY CHCTEMAaTH3MpPOBAaHHBIC, TITyOOKHE
3HaHUSl Y9eOHOU MporpaMMbl JUCIUIUTHHBI P OTBETE HA BONPOCHI OWJIeTa U MpaBUILHBIC OTBETHI HE
MEHEe YeM Ha J[Ba U3 TPEX JOTOTHUTEIHHBIX BOIPOCOB (BHE OMjIeTa) MO MporpamMMe TACIUTUINHBL



oueHka  «xopomo  (7)»  BBICTaBIAETCA  CTYIEHTY, IPOJEMOHCTPHPOBABIIEMY  TBEpAbIE,
CHCTeMaTH3UPOBaHHBIC 3HAHMS Marepuana OuiieTa, HO JIOIyCKAIOUIeMy B OTBETE Ha BOIPOCHI IO
OnieTy WM OTOJHUTENIbHBIC, YTOUHSIOIME BOIIPOCH B paMKax OuieTa HETOYHOCTH, HE CBSI3aHHBIE C
NPUHIMITIATBFHBIMHA OUTHOKaMH MU HE 3HAHUEM MaTrepuala;

OLICHKAa «XOpomIo (6)» BBICTABISETCS CTYACHTY MPOJEMOHCTPHUPOBABIIEMY, CHCTEMaTU3UPOBAHHBIC
3HaHMA MaTepuaina OwieTa, HO JAOIYCKAloLIeMy B OTBETE Ha JIOTIOJHUTENILHBIC, YTOUHSIOINE BOIIPOCHI
(ne Ooznee mATHM) B pamKax Owmiera He Oojee JBYX OLIMOOYHBIX OTBETOB, HE CBSI3aHHBIX C
MPUHIUITNAIBHBIM HETIOHUMaHUEM MaTepHaa;

OLICHKA «XOpomIo (5)» BBICTABISIETCS CTYACHTY HMPOJEMOHCTPHUPOBABIIEMY, CHCTEMAaTH3UpPOBAHHBIC
3HaHHA MaTepuaja OwiieTa, HO JOIYCKAlIeMy B OTBETE Ha JIOTIOJHHUTEIILHBIC, YTOUHSIOIIUE BOIIPOCHI
(He Oomee msATH) B pamMkKax Owujera He Oojiee YeThIpeX OIMMOOYHBIX OTBETOB, HE CBS3aHHBIX C
NPUHIMITIATBEHBIM HETIOHUMaHHEM MaTepHaa;

OLICHKA «YJOBJIETBOPHUTENILHO (4)» BBICTABISAETCS, €CIIM BO BPEMsl OTBETAa HA BOIIPOCHI Ouiera, a Mmpu
HEOOXOAMMOCTH U JOTOJHUTEIBHBIX BOIIPOCOB (BHE paMOK OWiieTa) CTYICHT MOKa3bIBaC€T HETBEPIOE
3HaHWe O0a30BBIX MOJOKCHUH, CBA3aHHBIX C MaTepuajoM OuieTa U JIONOJHUTEIBHBIX BOIPOCOB
(morryckaeT OmMOKHM B ONpeneNeHusX, (QyHAaMeHTalbHbIe 3aKOHAaX, M T.II.), JIOMyCKaeT HapyIICHHUE
JIOTMYECKOW MOCJEOBaTeIbHOCTH NPH OTBETaX, HO NPH 3TOM NEMOHCTPUPYET 3HAHHME OCHOBHBIX
pasnesoB yueOHOW POrpaMMEl;

OLICHKA «YIOBJICTBOPUTEIHHO (3)» BBICTABISACTCS, €CIM BO BpPEMs OTBETAa HAa BOIPOCHI OMIIETa CTYIEHT
MOKa3bIBaET PAa3pO3HEHHBIN XapakTep 3HAHWH, HEUeTKHe, HO Oe3 TpyObIX ommbOoK, (HOpMYIUPOBKH
0a30BBIX IOJIOKEHH, BXOJSIIMX B MaTepHajibl OWiera, JOIyCKaeT HapyIIeHUE JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B M3JIOKEHUU MPOTPAaMMHOTO Marepualia, HO IpH 3TOM JAEMOHCTPUpYET olliee
MOHUMAaHUE U KJIIOUEBbIC 3HAHUS OCHOBHBIX Pa3/IeNIOB Y4eOHOH MPOTpaMMBI;

OLICHKA «HEYIOBJIETBOPUTEIBHO (2-1)» BBICTABISAETCS, €CIIM BO BpeMsl OTBETa Ha BOIPOCHI OWieTa,
CTYAEHT NOKAa3bIBAaeT, YTO HE 3HAeT OOJIbIIEH YacTH OCHOBHOIO COJACp)KaHUs MarepuasioB Owuiera,
JONyCKaeT TrpyOble OmMOKA Tpu (OPMYITHPOBKaX 0a30BBIX IMOJOKEHHH, BXOAANIMX B MaTe€pHAbI
Ouiera; Bo BpeMsi OTBETa Ha BOMPOCH! Omiera oOpamaeTcs K CpaBOYHBIM MarepuaiaMm (KOHCIIEKTaM
JIEKIUH, CEMHUHAPOB H TIP.).

5. MeTonuueckune MaTepuasbl, onpeaeasionie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

O3HaKOMIJIEHHE CTYJICHTOB C IEPEYHEM BBIHOCHMMBIX Ha 3K3aMeH OWJIETOB MPOBOAUTCS 3a HEAETIO JI0
npen3adéTHON KOHCYNIBTALNH.

[opsinok mpoBeaenus nuddHepeHInpPOBaHHOTO 3a4ETa.

3auét npoBonuTcs B hopme onpoca. CTyAeHTY NPErOCTABISAETCS YETHIPE-NATh MUHYT JUII MOHOJIOTa Y
JIOCKA C MEJIOM B pyKaX, IOCJI€ 4Yero 3K3aMeHaTrop AejaeT IMpHU HEOOXOIUMOCTH KOMMEHTApHH,
OLICHUBAET OTBET. 3aTeM JIPyTroi CTYACHT OTBEYAET HA CBOM mepBhIi Bonpoc. 1o 3aBepiieHnu nepBoro
Kpyra CTYIEHTBl B TOM € TOpSAIKE OTBEYAalOT Ha BTOpbIe Bompochl. Ilpu orBere oOyuaromerocs Ha
BOIIPOC OH HE MOXKET T0JIb30BaThC KOHCIIEKTAMH U JINTEPATYPOil.



