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AHHOTaNINA

HucuuruimHa «bopTOBbIE BBIUMCIUTENBHBIE CETH» BXOJUT B  00pa3oBaTEIbHYIO
IPOrpaMMy BBICILIErO 00pa30BaHus — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/
CIIELUAIILHOCTH 09.04.01 «Mupopmaruka u BBIYMCIIUTEIIbHAS TEXHUKD)
HampaBlieHHOCTH/crienuanu3aun  «Bcrpoennble  cucreMbl  00paboOTKM  HMHQOpMALMM U
ynpasienus». Jucuumnnuna peanusyercs kadenpoit «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

[IK-2 «CrnocoOeH OCyIIeCTBISATh HWHTETPAIMIO W BHEAPEHHE pa3paboTaHHOTO
IPOrPaMMHOT0 O0eCTIeueHus], BBIYUCIUTEIbHBIX CUCTEM, KOMMYHUKALIMOHHOTO 000pYAOBaHUS»

IMK-3 «CrocoOeH ocymiecTBIATh pa3padOTKy CPEACTB M CHUCTEM 3allUThl WH(OpMAIUN
ABTOMATHU3UPOBAHHBIX CHCTEM)

ConepxaHue TUCHUIUIMHBI OXBAaTBIBAET KPYT BOIPOCOB, CBSI3aHHBIX C OpraHU3aIlUeH
OOpPTOBBIX BBIYMCIUTENBHBIX CHCTEM aBHUAIMOHHOTO W KOCMHYECKOIO Ha3HAYeHUs, HX
ApXUTEKTYp, HHTEP(EHCOB, MPOTOKOIOB.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT ciexyrompe (GopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIMH, CEMUHAPbI U CAMOCTOsITeNIbHAs paboTa CTYIACHTOB.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAs arTecTanus B hopme 3aueta (3 cemectp).

OO0miasi TpyIOEMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBISET 2 3a4€THBIX E€JAMHUIIBI, 72
yaca.

SI3bIK 00yUeHUs IO JUCIHUILTUHE «PYCCKHID)

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

Jucuunimna «bopToBble BHIYMCIUTENBHBIE CETH KOCMHUYECKHUX alNaparoB W aBHALUU
HampaBJieHA Ha YTIIyOJICHHOE OCBOCHHE MPOPECCHOHATBHBIX KOMIIETEHIIUN 110 (pOpMHUPOBAHUIO
TEXHUYECKUX TpeOOBaHUH, MO pa3paboTKe ammapaTHbIX U MPOTPAMMHBIX CPEICTB OOPTOBBIX
BBIYMCIIUTENIbHBIX CETEH aBUAIIMOHHOTO M KOCMHUYECKOIro HazHadeHus. JlucuurimHa m3yyaercs
Ha aHIJIMICKOM $3bIKE, B TOM YHCJIE€ B MEXAYHApOAHBIX pabouMx TpyImax, CIocoOCTBYs
Pa3BUTHUIO KOMIIETEHIIMA MPO(EeCcCCHOHAILHOTO Pa3BUTHS W COTPYJHHYECTBA B YCIOBHSX

MEXIYHAPOAHOTO HAYYHO-TEXHUYECKOIO0 B3aUMOJECHCTBUSA U COTPYJHUYECTBA
1.2. JlucuumnumHa  BXOOUT B COCTaB  4acTH, (opMupyemMol  y4aCTHUKaMHU
o0pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTeNIbHOM MporpamMmbl BhICIIEro 0Opa3oBaHus (najiee —

OI1 BO).

1.3. TlepedeHp mIaHUpPyEeMBIX pe3yIbTaTOB OOYUYEHUS 110 TUCIUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3yiabTaramMu ocBoeHus OI1 BO.

B pesynbrare m3yueHHs TUCHUIUIMHBI OOyYarONIMCs TOJDKEH 00NafaTh CIeayIOIIUMH
KOMIIETEHIIMSIMH HIIM UX YacTsAMHU. KOMIeTeHIIMN U WHIUKATOPbI UX JOCTHXKEHHS IPUBEICHbI B

Tabimue 1.

Tabnuna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHIKEHUS

Kareropus (rpynna) | Kon u naumenoBanue | Koj u HanMeHOBaHHE HHIUKATOPA JOCTHKEHUS
KOMITCTCHIIHH KOMIICTCHITUH KOMITCTCHIIH
IIK-2 Cnocoben
OCYIIECTBIISITh
WHTETPALNIO U
BHe I;Hlile [1IK-2.V.1 yMeTh NpOBOAUTH UHTETPALUIO U
P BHEPCHUE BBIUYMCITHTEIHLHBIX HHPOPMAITHOHHBIX
pa3paboTaHHOTO
[IpodeccnonanpHbIC CHUCTEM U KOMMYHHKAITMOHHOTO 000pYy10BaHUs
MIPOTPaMMHOTO
KOMIICTCHIINH I1K-2.B.1 BnameTh HaBBIKAMU OLIEHKH KauyeCTBa
oOecrieueHus,
paszpabaThIBa€MbIX IPOTPAMMHBIX W/HIH
BBIYHCIIUTEIIBHBIX
anmnapaTHBIX CPEJICTB
CHCTEM,
KOMMYHHKAITHOHHOTO
00opy1I0BaHUS
I1K-3.3.1 3HaTh cpeacTBa U COCOOBI
obecrnieueHus 6€30MacHOCTH UHPOpMaIIHH,
MIPUHIIMITBI TTOCTPOEHUS CHCTEM 3alIUThI
[TK-3 Cniocoben uHpopmaruu
OCYILECTBIISATh [TK-3.V.1 ymeTh aHaNU3UpOBATh MPOTPAMMHEIE,
a3pabOTKy CPEJICTB | apXUTEKTYPHO-TEXHUYCCKHUE 1
ITpodeccronanbHbIe pasp Y cpelt P P
A — U CUCTEM 3allUThI CXEMOTEXHUYECKHUE PEIICHUSI KOMIIOHEHTOB
nH(popMaHN aBTOMATU3UPOBAHHBIX CUCTEM
aBTomatu3upoBanHbix | [IK-3.B.1 B1aneTs HaBbIkamu pa3paboTKu
CHCTEM MIPOrpaMMHOTO 00€eCTIeueHUs, TEXHUIECKUX
CpencTB, 0a3 TaHHBIX U KOMITBIOTEPHBIX CETEH ¢
y4eTOM TpeOOBaHUH MO0 0OECTICUCHHIO 3aIUTHI
uHpopMauu

2. Mecro nucuumnianssl B cTpykType Ol
JuctumnamHa MoXeT 0a3upoBaThCs Ha 3HAHMSIX, paHEee TPUOOPETEHHBIX 00YJIarOITUMUCS
MIPU U3YUYEHUH CIIETYIOUIUX TUCIUIUINH:
— Cetu OBM u TenekoMMyHUKaIUU
— MHutepdeiickl aBTOMaTU3UPOBAHHBIX CUCTEM 00pabOTKHM HH(DOPMAIIMU U YTIPABICHUS
—  MuKpoInpoueccopHble CUCTEMBI.




3HaHUsA, MOJYyYEHHbIE NPU HM3YyYEHWH Marepuana JaHHOM JMCHMIUIMHBI, MUMEKT Kak
CaMOCTOATENIbHOE 3HAYECHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YUYEHHUH IPYTUX TUCIUILINH:
— IIpoBeneHue ncciie10BaHUM U MOJArOTOBKA MAaruCTEPCKOM UCCEPTALIUU

3. O0BeM u TPyA0EMKOCTh TUCIUILIAHBI

Jannaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO TUCHHUIUIHHE (M pacnpeeieHue ITOi TPYA0EeMKOCTH 110 CEMECTpaM) MPECTaBICHBI B

Tabaue 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoemMKoCTh 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmep oucyunuHbl, 272 2/ 72
3E/ (4ac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHhusie 3anamus, BCETo vac. 34 34
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(gac)
nabopaTtopHbie paboTsl (JIP), (uac)
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu: 3a4er,
3auer, 3auer,

mudd. 3auer, sk3amed (3auet, Audd. 3a4, Ok3.)

4. CopepxaHue AUCIHUIUINHBI
4.1. PacnpeneneHue TPyIOEMKOCTH TUCITUIUTAHBI ITO pa3/ieiiaM U BUIaM 3aHSATHIM.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uUIIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Hroro B cemectpe:

17 17 38

Hroro 17 17 0 0 38

[IpakTnueckas
o0ydJaronuMucs

OIIPECACIICHHBIX

IMOoAroTOBKa  3aKJII04acTCA B HCHOCPCACTBCHHOM  BBIIIOJHCHHU

TPYIOBBIX CBS3aHHBIX C  Oynymei

byHKIHH,

npo(hecCHOHATBHON e TEBHOCTBIO.

4.2. CopnepxaHue pasieiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Coneprkanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATUN PUBEACHO B Ta0IuIe 4.

Tabnuna 4 — CoziepkaHue pa3iesioB U TEM JICKIIMOHHOTO IIUKJIA

Howmep paznena

HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIMOHHBIX 3aHATHH

Paznen 1.

Tema 1. Beenenne. KoMMyHHKAaIIMOHHBIE CUCTEMbBI U IITUHBI JJIsI
BCTPOCHHBIX M OOPTOBBIX BBIYHCIUTEIBHBIX W YIPABISIOMINX
CHCTEM.

TpeGoBaHUsI U XapaKTEPUCTHKA KOMMYHHUKAIITMOHHBIX CPEJICTB,
KaHaJIOB, IIWH, CeTed uIsi OOPTOBBIX CHUCTEM YIPaBJICHHUS W
MOJIE3HON HArpy3Kd AaBUALIMOHHBIX CHCTEM, AaBUOHHKH, U
KOCMUYECKON TCXHUKH.

Tema 2. . IlocnenoBaTenbHble MHTEPQENCH U IIMHBI CBSA3H.
OCHOBBI OpraHu3aluy IOCJIEAOBAaTEIbHBIX KAaHAJIOB U IIMH B
OOpPTOBBIX CHCTEMaX. CuMILICKCHEIE, JYTIJIEKCHBIE,
MOJTY Iy TUIEKCHBIE cXeMbl oOMeHa. Koyumm3uu u apOutpupoBaHue.

Pasnen 2.

[InHbI ARINC 429 JUISt ABHOHMKH.
CTpykTypa ¥ TNpPUHIUIBl OpPraHU3alMU CHCTEM CBs3€dl 10
crannapty ARINC 429. Monens nepenaun gaHubsix B ARINC
429. KonupoBanue u snekrpuyeckue curdaisl ARINC 429.
Cnosa, PDU npotokona ARINC 429. Anpecauys u nmapameTpsl,
cTaryc.

Pasznen 3.

boproBas aBHALIMOHHAs IMHA MIL-STD-1553B.
Crangapt MIL-STD-1553B  Aircraft Internal Time Division
Command/Response  Multiplex Data Bus — uudposas
IocJIe[oBaTeIbHasl IIMHA C KOMaHAHBIM YIPABICHUEM H
BPEMEHHBIM ~ MYJIbTUIIEKCUpOBaHUEM 0OMeHOB. (OCHOBHBIE
noHATHsl. KoHTposiep MIMHBI, OKOHEYHOE YCTPONCTBO, MOHUTOP
mUHBL. Meroapl mnepeaaun MHPOpMAUMU U KOMaHJ IO IIUHE.
®opmatsl cnoB. Komangnoe cinoBo. CnoBo naHHbIX. CIll0BO
craryca (cocTostHMs]). BpemeHHble WHTEpBajbl, BpPEMEHHOMU
MPOMEXYTOK MeXAy coobmenusiMu. Tpan3akuuu mo mmHe MIL-
STD-1553B; kouTposiep munbl (KII) — okoHeuHOE yCTpOICTBO
(OY), OY — KII, OY - OVY. llluHHble CTPYKTYpHl C
M30bITOYHOCTRIO. [IpuMepbl aBHALIMOHHBIX OOPTOBBIX CHUCTEM
cBsizei Ha ocHoBe MIL-STD-1553B. I'OCT P 52070-2003

Pa3nesnsl, TeMBI JUCIIAIIINHEI Hewrm | 113 (C3) P KIVKP CP (gac)
’ (dac) (dac) (qac) (qac)
Cemectp 3
Paznen 1. 2 - - - 4
Tewma 1. BBenenne. KoMMyHUKaIMOHHBIE CUCTEMBI
Y ILIUHBI JJI5 BCTPOEHHBIX U OOPTOBBIX
BBIUMCIUTENbHBIX U YIPABJISIOIINX CUCTEM.
Tema 2. . [locnenoBatenbHble MHTEPDENHCH U
IIMHBI CBSI3H.
Paznen 2. HIuner ARINC 429 nns aBuOHMKHM. 2 - - - 4
Pa3nen 3. boproBas aBuanmonHas muHa MIL- 4 8 - - 10
STD-1553B.
Pasznen 4. boprossie cetn AFDX s 5 9 10
WHTETPUPOBAHHON MOAYJIBbHON aBUOHUKH
Paznen 5. SpaceWire — KOMMyHHKallMOHHAS 4 - - - 10
CUCTEMa HOBOT'O MOKOJIEHUS JIsl OOPTOBBIX CUCTEM
KOCMHUYECKHX annaparos.

Pa3znen 4

boproBeie cetm AFDX 118 HMHTErpUpOBAHHOW MOJYJIBHOW
aBuonuku. Crannaptr ARINC 664 p7. AFDX — Avionics Full
Duplex Switched Ethernet. CemuypoBHeBass Mojenb CTeKa
nporokosioB u AFDX. Kommnonentsl cetu AFDX, okoHeuHas
cuctema End Systems (E/S), kommyTtatopsl, nuaku. Tomonoruu
cereit AFDX. ®opmar kanpoB AFDX. Ilakersl u cooOuieHus
AFDX. Buptyansasle nunku, Virtual Link (VL), Sub-VLs,
HE3aBUCHUMOCTh HMH(OpManoHHbIX moTokoB B VL. Ilomutuka




dopmupoBanus Tpaduka, Traffic shaping, Traffic policing.
[Tapamerpsr Tpadmka B VL. wuHTEpBaNT NpenoCTaBICHUS
nponyckHoil criocoonoctu, Bandwidth Allocation Gap (BAG).
[IpaBuna pabotel okoneuHoro y3na End System (ES) B AFDX.
[TnanupoBmumk  Scheduler mynbruruiekcupoBanust VL wu
mxurrep. [lokasarenu mnpousBoautensHoctu ES, 3axepixkka
latency, mxutrep. Pasgensr partitions B cucremuom I10 ES u VL
AFDX. W306biTounble cTpykTypbl cereii AFDX. Ilpunmums
NoCTpoeHUs H  (QyHKUMOHUpOBaHM. KOHTpOJIb 1EIOCTHOCTH
MOTOKa kaapos,Integrity Checking, yIpaBJIcHUE
n30bITOuHOCTHIO, Redundancy Management B ES. KommyTatopsr
AFDX. ®ynknuoHanpHble Onokum  kommyTatopa AFDX.
[Tapametpsl monutuku GopmupoBanus Tpaduka u GuIbTpaUU
KaJpoB. Y4eT U KOHTpoib, Bandwidth accounting, mpomyckHoi
cnocooHoctu VL. Tabmunst  koudurypamun. DyHKIMH
kommyTanuu.  IIpuwoputetrst Tpaduka. ES B komMmyTaTope
AFDX. ®yHKIIMM MOHUTOPUHIa B KOMMYTATOPE.

Paznexn 5.

SpaceWire — KOMMyHHUKaI[MOHHasl CHCTEMa HOBOT'O IOKOJICHUS
JUIE OOPTOBBIX CHCTEM KOCMHYECKHX ammapaTtoB. EBporeickuit
cranaapT ECSS-E-50-12C Ha ceteByro TexHomnoruto SpaceWire.
HMcrokn M ucTopus pas3BUTHA. SpaceWire kak cereBas
TEXHOJIOTUS] MHTerpaluu KomMmyHukanuii Ha 6opty KA. Crek
poTokoJIoB SpaceWire. @yHKIIMHA YPOBHEH CTEKa MPOTOKOJIOB.
@usnyeckuii  ypoBeHb.  CurHanpHbeli  ypoBeHb.  JIuHka
SpaceWire. XapakTepuCTHKH W MPUHIUIBI (yHKIIMOHHPOBAHUSI.
DS-kxonupoBanue OutoBOro mnoroxa. KogupoBaHue CHUMBOJIOB.
YpoBenb obOmenoB, Exchange Level. Ympamienwe moTokoMm,
KpenuToBaHue. YpoBeHb nakeroB. @opmar nakeroB SpaceWire.
CereBoii ypoBeHb SpaceWire. UepBsiuHas MapuipyTH3aIus,
Wormhole routing. MapuipyTusupyomnme KOMMYTaTOPBbI
SpaceWire. IlyteBas anpecanus, yJaJ€HHE  3aroJioBKa.
Jlornueckass aapecauus.  Ynopasisomue Konabl. TalM-KOIbI
SpaceWire. Crangaptel  TpaHCIIOPTHOTO  YpOBHS  ceTei
SpaceWire. nporoko1 RMAP. Passutue crangapra SpaceWire.
Poccuiickuii  cranmapt  SpaceWire-RUS.  Pacnpenenennsie
npepbiBanusl. BeickokockopocTHble TMHKH GigaSpaceWire.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEACHBI B TaOHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJI0EMKOCTh

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyloeMKOCTh, |MIPAaKTHYECKOM |pasnena
n/n 3aHATHN 3aHATUN (gac) NOJATOTOBKH, |INUCLUI
(dac) JIUHBI
Cemectp 3
1 | TpaH3akuuu MUHBI MopenupoBanue u 8 3
MIL-STD-1553B aHauus
2 | DOmynsaius paboThl MopenupoBanue nu 9 4
OKOHEYHOTI0 y3JI1a aHaJIN3
cetu AFDX. AFDX
End System

| emulation |

Bcero 17

4.4. JlaGopaTopHbIE 3aHATHUS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBECHBI B TabIUIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHUS U UX TPYJIOEMKOCTb

N3 anx No
Ne TpymoeMKOCTb, | IPaKTHYECCKOM | pa3jena
HaumenoBanue nabopatopHbIX padboT Py - | P p
/a (dac) IIOJTOTOBKH, | JHCIUII
(gac) JIMHBI

VY4eOHBIM MJIaHOM He MPEayCMOTPEHO

Bcero

4.5. BrImonHEHUE KYpCOBOTO MPOEKTa/ KYpCOBOM pabOTHI
VY4eOHbIM IJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs

Bunel camoctosTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabmuIe 7.

Tabnuua 7 — Busbl caMmocTosTeNnbHON pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositenbHOl paboTh
qac qac
1 2 3
W3ydenue TeoOpeTHUECKOTO MaTepraa
15 15
mucturuael (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[TonroToBka K TEKyLemMy KOHTPOJIIO 15 15
ycneBaemoctu (TKVY)
Jomamnee 3apanue (/13)
KonTtposbhsle paboTs! 3a04HuK0B (KP3)
[ToaroroBka kK MpOMEXKyTOYHON ] ]
arrecraiuu (ITA)
Bcero: 38 38

5. IlepedeHb yueOHO-METOIUUECKOTO 00ECIIEUEHUS
JUISL CAMOCTOSITENIBHOM pabOThl 00YYarOMIMXCS IO JUCIUILINHE (MOIYJIIO)
Y4eOHO-MeTOoInYeCKHe MaTepHalibl JUIsl CaMOCTOSITEIbHONH paboThl OO0YyYaroIUXCsl yKa3aHbl B

IL.I1. pazaenos 6-11.

6. IlepeueHp neYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/TaHUMN

HCpC‘ICHL MEYaTHBIX U IJICKTPOHHBIX y‘-Ie6HBIX W3JIaHU IMPUBC/ICH B Ta6J'II/II_IC 8.

Tabnuia 8— [lepeueHb ne4YaTHbIX U 3JIEKTPOHHBIX YUEOHBIX M3AaHUN

|

HIudp/ ‘ bubnuorpaduyeckas ccplika ’

KommaectBo OK3CMILIAIPOB B




URL anpec oubnmorexe
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)

004 T 96 BrruncanTenbHBIE CHCTEMbBI, CETH U 40
TEJIEKOMMYHHKaIK: yueonuk / A. 1.
I'yceBa, B. C. Kupees. - M. : Akanemus,
2014. - 288 c. : puc., Tabm. - (Beicmee
npodeccuoHalibHOE 00pa3oBaHUE.
Nudopmarrka v BEIYUCIUTENbHAS TEXHUKA).
- bubmmorp.: ¢. 284 (10 Ha3B.). - ISBN 978-5-

[lepeyeHs HCMONB3YEMBIX HMH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
tabmuue 11.

Tabnuna 11— Ilepeuerb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmoTpeno

7695-5813-9
004.45(075) | Koxanos FO.®., Konbaués M.O. 84
K58 WuTepdeiichl 1 MpOTOKOIBI ceTei

CJICAYIOIIETO MOKOJICHUS: TEOpUs U
npaktuka: yue6. mocooue. CII6.: 'YAII,
2010

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MarepHalbHO-TEXHHMYECKONW 0a3bl, HEOOXOJUMOW i  OCYIIECTBJICHHUS
00pa30BaTeNLHOTO MPOIIecca MO TUCIUILINHE, TIPECTaBlIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHHUUECKOH 0a3bl

No HaumenoBanue coctaBHOI 4acTh Howmep aynuropuun
/i MaTepUaIbHO-TEXHUYECKOMN 0a3bl (TIpu HEOOXOTUMOCTH )
1 | MynsTuMequiiHast JICKIIMOHHAS &y TUTOPHSI BM. 52-33a

7. IlepeueHb 3NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITUOHHOM ceTh «ITHTepHEeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(OPMALILOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTH «MHTepHeT», HEeOOXOAMMBIX i OCBOCHHS JHUCIMIUIAHBI
npuBesieH B Tabmuie 9.

CrneuunanusupoBanHas jadopatopus «BcTpoeHHbIX
KOMITbIOTEPHBIX CHCTEM»

BM. 12-29

3 YuranpHbIi 321 ONOIIMOTEKH

10. OueHovHbIE CPEeACTBA I IPOBEACHUS IPOMEXKYTOYHOM aTTeCTalluu
10.1. CocTaB OLIEHOYHBIX CpPEICTBIUIA IPOBEACHUS MPOMEXKYTOYHOW aTTecTaluu
o0ydaromuxcs o TUCUUIUIMHE IpUBeieH B Tabmue 13.
Tabauma 13 — CoctaB O1IEHOYHBIX CPEACTB JUIsl IPOBEACHUS IPOMEXKYTOUYHOM aTTecTalluu

Bun HpOMe)KYTOHHOﬁ aTTCCTallu HepequL OIOCHOYHLIX CPCACTB

3auer Criucok BONpPOCOB;

Tabmuma 9 — IlepedeHb OSJIEKTPOHHBIX O0pPa30BaTENBHBIX PECypcoB HMH(DOPMAIIMOHHO-
TEJICeKOMMYHUKaLMOHHOHU cetn «HTepHeT»

URL agpec HanmenoBanue
https://www.aim-online.com/wp- MIL-STD-1553B Tutorial
content/uploads/2019/01/aim-ovw1553-
u.pdf
https://www.aim-online.com/wp- AFDX® Workshop

content/uploads/2019/06/aim-afdx-
training-10-10-01-u.pdf

https://ti.arc.nasa.gov/m/pub-
archive/1277h/1277%20%28 Alena%?29.pdf

Communications for Integrated Modular Avionics

https://ecss.nl/standard/ecss-e-st-50-12c- ECSS-E-ST-50-12C — SpaceWire — Links, nodes,
spacewire-links-nodes-routers-and- routers and networks (31 July 2008)
networks/

10.2. B kauecTBE KpUTEpPHEB OLEHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIIETEHIIMH 00ydJaromumMucs MpUMeHseTcsl S-0ajulbHas IIKajla OLIEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, KoTopas npuBeaeHa B Tabnuie 14. B TeueHue cemectpa MOXKET UCIOJIB30BaTHCS
100-6amipHast  mIKana — MOAYJIbHO-pEHTHHIOBOM  cHUCTeMBbl ~ YHHBEpPCHTETa,  IpaBUIIa
WCIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kputepuu olieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OLICHKa KOMIICTCHIIMH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
S-OautbHAs IIIKasIa P P (bopmp

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHI1
8.1. [lepeueHp MporpaMMHOIO OOECIEUEHHUs, HCIOJb3YEMOT0 IpPHU OCYLIECTBICHUU
00pa30BaTeNbHOTO NpoIiecca MO TUCIUILINHE.
[lepeueHpb UCONB3yeMOro IpOrpaMMHOTro obecrieueHus npeacTasieH B Tadbaure 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO 00eCIIeueHUs

Ne /1t Haunmenosanue

OO6yuaromuiics:

— TI1y0OOKO M BCECTOPOHHE YCBOMJI IIPOTPAMMHBINA MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHUS OCHOBHOM W JIOTIOJTHUTEIHHOW IUTEPATYPHI,
«OTIIMYHO» TECHO CBSI3bIBAE€T YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MPAKTUYECKOU
«3a4YTEHO» JIESITSIILHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 00OOIIEHHUS;

— cBOOOJIHO BITaJICET CHCTEMOM CIIeNaTN3UPOBAHHBIX TTOHITHH.

— npaBMIbHO BRITOTHUA OT 90% 10 100% TecTOBBIX 3aaHui .

He npenycmorpeno

8.2. IlepeueHn MH()OPMAIMOHHO-CITPABOYHBIX CHCTEM,UCII0Ib3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoLiecca MO AUCIUILIINHE

OOyJarommiics:

— TBEPJIO YCBOWJI MPOTPAMMHBIN MaTepuai, TPaMOTHO U MO CYIIECTBY
«XOPOLLIO» U3JIaraeT ero, ONUpasich Ha 3HaHUsI OCHOBHOM TUTEPATYPHI;
«3aUTEHO» — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBA3BIBA€T YCBOCHHBLIC 3HAHHA C HpaKTquCKOﬁ JACATCIIbHOCTBIO
HaIIpaBJICHUA




Or11eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

craryca (COCTOSHHUSA).

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNS,

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CUCTEMOM CIEeMAIU3UPOBAHHBIX TTOHITHIA.

— MpaBWIbHO BBIOIHWI OT 70% 10 89% TecTOBBIX 3aaHui .

«YOOBJICTBOPUTCIIEHO»
(GavTCHO»

— 00y4YarOIIUIiCS YCBOMII TOJIBKO OCHOBHOM MPOTPaMMHBIA MaTepHal,
M0 CYIIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTYPHL;

— JIOITyCKaeT HECYIIECTBECHHBIC OIMOKN U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYJHCHHUS B IMPAKTHUYECKOM TPUMCHCHUU 3HAHUH
HaIpaBJICHUS;

— cabo apryMEeHTHPYET HAyYHBIC MOJI0KCHUS,

— 3aTpyaHseTCs B (POPMYJIMPOBAHUU BBIBOJIOB M 0000IICHHUH;

— YaCTUYHO BJIAJICET CHCTEMOM CIICIIUATM3UPOBAHHBIX MTOHITHH.

— NIPABHIILHO BBITOIHMI OT 51% 110 69% TecTOBBIX 3a1aHUH .

«HEYIOBJIETBOPUTEIIEHO
«HE 3aUTCHO»

— o0yJaromuiicss He YCBOWI 3HAYUTEILHOM YaCcTH IPOTPAMMHOIO
MaTepuala,

— JIOTyCKAeT  CYNIECTBCHHbIC  OIMMOKM W  HETOYHOCTH  TIPU
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPABIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM IMPUMCHCHHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,

— He popMyIHpPYET BHIBOJOB U 00OOIICHHIA.

— NIPABHIILHO BBINOIHMI MeHee 51% TeCTOBBIX 3aJaHMH .

10.3. TumnoBble KOHTPOJIBHBIC 3aJaHUs I HHBIE MAaTEPHAIIbI.
Bompocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3a1aumn) s 9K3aMeHa

No i/t

Kon

Ilepedens BonpocoB (3aa4) a1 SK3aMeHa
P P ( 8 )Il HHIWKaTopa

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeactapieHs! B Tabnuue 16.
Tabmuia 16 — Boripocs! (3agaun) nist 3aueta / audd. 3adera

Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera

Kon
WHAMKATOPA

1 TpeboBanust 1 XapaKTepUCTUKA KOMMYHHKAIIMOHHBIX cpeAcTB, | [1K-2.V.1

KaHaJIOB, LIINH, ceTell 17151 OOPTOBBIX CUCTEM YIIPABIECHUS U [IK-2.B.1
MIOJIE3HOM HArPy3KU ABUOHUKU U KOCMUYECKOU TEXHUKH. [1IK-3.3.1

2 OCHOBBI OpraHHU3aIlUU MTOCJIEI0OBATEIbLHBIX KAaHAJIIOB U IITUH B [K-3.¥.1

060pTOBbIX cucTeMax. CUMIUIEKCHBIC, TYTUIEKCHBIE, TIK-3.B.1
MOJTY Ty TUIEKCHBIE cXeMbl oOMeHa. Kommmsuu n
apOUTpUpOBAHHE.

3 CTpyKTypa ¥ NPUHIUIIBI OPTaHU3ALMN CUCTEM CBSI3EH O
cragnapty ARINC 429.

4 Koauposanue u snextpuyeckue curiaisl ARINC 429.

5 Cnosa, PDU nportokosia ARINC 429. Anpecanus u
napameTpbl, CTaTyc.

6 Crangapt MIL-STD-1553B OcHoBHbie noHsiTusg. KonTposep
LIMHBI, OKOHEYHOE YCTPOMCTBO, MOHUTOP LIUHBI.

7 MeTopl nepeaur UHGOPMALIMK U KOMaH] MO LIKHE.
®opmarsl ciioB. KomanHoe cinoBo. CiioBo nanHbix. C10BO

8 BpemeHnHble HHTEpBaIbl, BPp€MEHHOW MPOMEKYTOK MEXKTY
COOOILIEHUSIMHU.

9 Tpanzakuuu o muHe MIL-STD-1553B; koHTpoJiep MIMHBI
(KIII) — okoneunoe ycrpoiictro (OY), OY — KIII, OY — OV.

10 I[InHHBIE CTPYKTYPHI C H30BITOYHOCTHIO.

11 CemMuypoBHeBasi MoJieslb cTeKa poTokosoB 1 AFDX.

12 Kommonents cetn AFDX, okoneunas cuctema End Systems
(E/S), xommyratopsl, muHKH. Tononoruu cereii AFDX.

13 ®opmar kaapoB AFDX. ITaketsl u coobmiernst AFDX.

14 Bupryansasie munku, Virtual Link (VL), Sub-VLs,
HE3aBUCHMOCTh WH(POPMAIIMOHHBIX TOTOKOB B VL.

15 [Tonmutruka hopmupoBanus Tpaduka, Traffic shaping, Traffic
policing.

16 ITapameTpsl Tpaduka B VL.

17 [Tnmanuposmuk Scheduler mynpTumuiekcupoBanust VL u
JOKUTTED.

18 [TokazaTenu npousBoautenbHOCTH ES, 3aaepikka latency,
JOKUTTED.

19 Paznensr partitions B cucremuom 110 ES u VL AFDX.

20 N30biTounble cTpyKTYpHI ceteit AFDX. [IpuHiuns
NOCTPOCHUS U HYHKIIMOHUPOBAHHUSL.

21 Kontpons nenocTHocTr moroka kajapos, Integrity Checking,
ynpaiieHue n30bpITouHOCThI0, Redundancy Management B ES.

22 Kommyrtaropsr AFDX. @yHKIHMOHATIBHBIE OJI0KM KOMMYTaTOpa
AFDX.

23 [Tapametps! nonuTuku GopMuUpoBaHus Tpaduka u
buIbTpauy Kaapos.

24 VY4er u koHTpOsb, Bandwidth accounting, mpomyckHol
cnocobHocT VL.

25 Tabmuie! koHpuUrypanuu. @yHKIIMH KOMMYTaIUH.
[TpuopuTeTtsl Tpaduka.

26 SpaceWire kak ceTeBasi TEXHOJIOTHS HHTETPALIUN
KOMMYyHUKaiui Ha 6opty KA.

27 Crex npoTokosioB SpaceWire. DyHKIIMM ypOBHEH cTeKa
IIPOTOKOJIOB.

28 Puznyeckuil ypoBeHb. CUTHAJIBHBIN YPOBEHb.

29 JIunka SpaceWire. XapakTepUCTUKU U IPUHLIUIIBI
(YHKIIMOHUPOBAHUSI.

30 DS-koanpoBanue 6utoBoro noroka. KonupoBanue CHMBOJIOB.

31 Yposens ooMeHoB, Exchange Level. YnpaBnenue notokom,
KpEAMTOBAHHUE.

32 Yposens nakeros. Popmar naketoB SpaceWire.

33 CereBoii ypoBenb SpaceWire.

34 UYepssuHas mapuipyTtuzanusi, Wormhole routing.
MapuipyTusupyroue KommyTtaTopbl SpaceWire.

35 ITyteBas anpecanus, yajJeHue 3aroyioBka. Jloruueckas
azpecarusl.

36 Yupasnsromue koabl. Taiim-koas1 SpaceWire.

37 Cranpnaptsl TpancnopTHoro ypoBHs cereil SpaceWire.

npotokoa RMAP.




38

PacnipeneneHnble npepbIBaHUsL.

39

Bricokockopoctabie muHkH GigaSpaceWire.

IlepedyeHp TeM AJIs BBIOJIHEHUS KYpCOBOTO NPOEKTa/ KYpCOBOW pabOThl Ipe/CTaBIIEHbI
B Tabauue 17.
Tabmuna 17 — Ilepeyerb TeM JUisl BHIIOJHEHUS] KYPCOBOTO MPOEKTa / KYPCOBOM pabOThI

4. 3anpochl Ha BBIKIIOYEHHE YCTPOICTB
5. O6maunsrit Tpaduk
6. BpemeHnnble METKH

Ne i/

paboThHI

[TpuMepHBIii TepedeHb TeM ISl BBITOJIHEHUS KYPCOBOTO MPOCKTa/ KypCOBOM

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Kakoli KOMMYHHKAIIMOHHBIN IPOTOKOJI UCHIOIB3YET YEPBIUHYIO

Bompocel s mpoBeneHHsT TPOMEXKYTOYHOM aTrTecTallii B BHUJIE TECTUPOBAHUS
MpeICTaBJICHbBI B TaOsmie 18.

Tabmuna 18 — IlpumepHbIi nepeyeHb BONPOCOB JJisl TECTOB

Ne /1

IIpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB

Kon
WHJUKATOpa

BoproBas BbuncanTENbHAS CETh — ATO:
1. cerb cBsA3M, obOecrneuyuBarolias Iepenady JOObIX JaHHBIX Ha
O0OpTY TPaHCIIOPTHOTO CPE/ICTBA.
2. ceThb DIIGKTPUYECKHX Kabenei, 00ecreYnBarONMX MUTAHUE
60pTOBOrO 00OPYAOBAHUS
3. cnenuanu3upoBaHHbIC Kabenu AJisi NPUMEHEHUs Ha 00pTy
4. HUYero u3 BBIIEHIEPEYHCIECHHOTO

Ha xakux u3 nepedrciIeHHbIX alapaToB UCIOIB3YIOTCS OOPTOBBIE
BBIYHCIIUTEIILHBIC CETH:

1. Camonetst

2. MUKpOKOHTPOJLIEPHI

3. Kocmuueckue anmnaparbl

4. TlomBomHBIE POOOTHI

5. ®oroanmaparsl

VYcTaHOBUTE COOTBETCTBUE MEXKAY Kau€CTBOM CEpPBHCA MEpEIaBaEMbIX
JTAaHHBIX W eT0 onrcanreM. K ka0l mo3uInu, TaHHOU B JIEBOM
cToJ011e, TOI0epUTE COOTBETCTBYIOIIYIO MO3HIIMIO B PABOM CTOJIOIIE:
1. IIpuopurer a. Ha cets co3gaercs
€MHOE paciucaHue
nepeaadn JaHHBIX
0. JlaHHbBIE OTIPABIAIOTCS B
KaHaJl B COOTBETCTBUU C UX
MIPUOPUTETOM
3. NapanTtupoBanHas B. Ha xaxxnp1ii maker
JIOCTaBKa JTAHHBIX OTIPABIISIETCS
MOATBEPIKICHUE €r0 MprueMa
4. HerapantupoBaHHas r. /lanHbie nepenatorcs
JIOCTaBKa OTIpaBUTENIEM 0€3
HEO00XOIUMOCTH
MOATBEPK/IATh MTOTyUEHHE.

2. IInanupoBanue

Kakwue Tumb! Tpaduka xapakTepHbI 111 O0PTOBBIX BEIYUCIUTETEHBIX
cerei?

1. Undopmanmonnslii Tpaduk

2. IloTokoBbIii Tpaduk

3. Tpadbuk koMaH] yIipaBJeHuUs

[IK-2.V.1
[IK-2.B.1
IIK-3.3.1
[IK-3.V.1
[IK-3.B.1

MapuIpyTH3aLUI0?
5 1. MIL-STD
’ 2. ARINC
3. SpaceWire
4. CAN
OTKa30yCTOMYUBOCTHIO OOPTOBOM BBHIYHCIUTEILHON CETH HA3bIBAIOT:
1. CBOHCTBO ceTH COXpaHATH B ce0¢ CTaOWIBHBIA MOTOK IMAaKETOB
MEX/1y YCTpOHCTBaMuU
2. CBoicTBO CHUCTEMBI IIPOJIOJIKATH KOPPEKTHOE
(GyHKIIMOHUPOBaHWE B Clly4ae OTKa30B WM OIHOro u Ooiee
6. cO0EB HEKOTOPHIX U3 €€ KOMIIOHCHTOB.

3. TapaHTHIO MPOITYCKHON CIIOCOOHOCTH KaXIIOTO M3 KaHAJIOB TPU
MTOBBIIICHUN HATPY3KH HA CETh.

4. VYCTOWYMBOCTh TPOJIOKEHHBIX Kalene U  HCIOJIb3yeMbIX
YCTPOWCTB K MaHeBpaM armmapara, Ha KOTOPOM pa3MeIleHa
OOpTOBAs CETh.

[lepevyeHb TeM KOHTPOJIBHBIX PaOOT MO JMCIUILUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0ymie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne i/m [lepeyeHb KOHTPOJBHBIX PadbOT

He npenycMoTpeno

10.4. Meronuueckue  Marepuaibl,  ONpENENAIOLIMEe  MPOLUEAYpbl  OLEHHMBAHUS
WH/IMKATOPOB, XapaKTEPU3YIOMMX JTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEpIKaTcs B
JOK&JIBHBIX HOpMaTuBHBIX akTax ['YAII, pernmameHTHpyrOIMX MOPAJOK W HPOLEAYPY
MIPOBEJICHUS TEKYIIErO0 KOHTPOJI yCIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTalluu O0ydarouuxcs
I'VAIL

11. Meroaudeckue yka3aHus sl O0yUYarOMINXCs IO OCBOCHUIO TUCITUTUIMHBI

11.1. Meronuueckne yka3zaHus A OOYydYaIOHIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTtepuana

OcCHOBHOE Ha3HA4Y€HUE JIEKIMOHHOIO MaTepuana — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
riryOOKoe U sICHOE WU3II0XKEHHE ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JIeKIUH B
paMKax JIUCIHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO 1O T€ME, a B OCBOCHUU
(yHIaMeHTalbHBIX MpPOOJeM JUCHUIUIMHBI, METOJ0B HAY4YHOIO II03HAHHUSA, HOBEHIINX
JOCTHKEHUHM Hay4dHOH Mblciu. B yueOHOM mporiecce JeKIUs BBINOJHAET METOH0JI0IMYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIHs packpblBaeT NOHATHIHBIN anmapat
KOHKPETHOW 00nacTh 3HaHus, €€ mpoOseMbl, JAaeT LEIbHOE NPEACTaBICHUE O AUCLUILIUHE,
[TOKa3bIBACT B3aUMOCBS3b C APYTUMU JUCLHUIUIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YUYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa:

— TIIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWW, YPOBEHb
KOTOPBIX ONPEIENSIETCS EIEBOM YCTAHOBKON K Ka)K/10M KOHKPETHOM TEME;

— IIOJIyY€HHE OIbITa TBOPYECKOM pabOThI COBMECTHO C MPENOABATEIEM;

— pa3BuTHE MpOo(ecCHOHATbHO-IEIOBBIX  KAayecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBIILITICHUS.




— TOSBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENILHON paOoTHI,

— TIONy4yeHWE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKHM W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOBL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTU U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
bopmyarpoBKax);

— TIOMy4YEHUE TOYHOT'O MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JEMOHCTpalMel CclaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga MpH MPOBEICHUU KOPOTKUX JHCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIMHE.

11.2. MeTtoauueckue ykazaHus Il OOyJarOIIMXCsl 0 y9aCTUIO B CEMUHApax
VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO.

11.3. Meronnueckue ykazaHus A OOyYaroIIMXCS I10 IMPOXOXKICHHUIO MPAKTUYECKUX
3aHATUN

[IpakTryeckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX ()OpPM OpraHM3alud y4eOHOTO
npoliecca, 3aKIryaroniascs B BbIIOJHEHUN 00y4YaloIMMUCS MOJI PYKOBOJACTBOM IIpenoiaBaTess
KOMITIEKCAa YYEOHBIX 3aJaHUl C LENbI0 YCBOSHHS HAyYHO-TEOPETUYECKHX OCHOB Y4eOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] yMEHUN M HAaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

Lenbr0 MPakTUYECKOTO 3aHATHUS I 00YYArOIIErocs sSBISETCS MPUBUTHE 00yYarOIINMCS
YMEHUH 1 HaBBIKOB IPAKTUYECKOH IEATETbHOCTH 110 U3y4aeMON AUCLUILIMHE.

[Tmanupyemblie pe3yabTaThl IPH OCBOSHUH 00YYaIONMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKperuvieHue, yriyOleHue, pacIIiupeHue M JeTalu3alis 3HAHWHA TPH pEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJaJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3Y4YCHHs KOHKPETHOW ydueOHOI
JUCLUIUIMHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJMYYEHHBIX 3HAHWM JUIs
BBITTOJIHEHUS 33 JaHUIA;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIIEKTMBHOM M MHIUBHIyaJbHON (GopM
00yueHwusl.

3aMevaHus K BHIITOJHEHHUIO MPAKTHYECKUX 3aaHUN:

[Tporecchl: BHE 3aBUCHMOCTH OT KOJIMYECTBA MPOILIECCOB B 3aJaHUU MPOrpamMMa JI0JDKHA
paboTate KOPpPEKTHO Ha J000M 4uciae mpoueccoB. [lox TepMHUHOM — «KOPPEKTHO»
HOJpa3yMeBaeTCs:

e BraBaTh 0JIMHAKOBBIHM pe3ysbTaT B 33jjauax, I7ie OT YMCIIa MIPOLECCOB HE 3aBUCUT
MaTeMaTUYeCKUN pe3yJIbTaT BBIYMCIIEHUH (TIepBasi, 4acTh 3aJaHUIl BTOPOW U TPEThs
nabopaTopHble paboThI).

e BrpraBath pasnuuHble, HO TpaBWIbHbIE pe3ylbTaThl B  3ajadax, TIJe
MaTeMaTHYECKUH pe3yNbTaT 3aBHCHT OT YHCJA IPOIECCOB (HANpUMEp — YacTh
3aja4 2 1abopaTopHOil paboThI).

BbruuciieHus: MCHoONb30BaHUE PACTIPEICTICHHBIX BBIYUCICHUA OJDKHO paclpeleNsiTh
Harpy3Ky M COKpalaTh BpeMs BBIMOJHEHUS 33/1a4M, a HE yBEJIMYMBATh BPEMS M KOJIMYECTBO
BBIYUCIICHUI OTHOCHTEIBHO O/THO33/Ia9HOTO BBITIOJTHEHUs. Harprmep:

e Eciu BekTop 0/KEH OBITH MEpelaH OT OJHOrO Mpolecca IPyruM Ipoleccam, TO
ATOT BEKTOP HYKHO CO37aBaTh TOJBKO B TOM IpoIiecce, KOTOPBIN OyAeT pacchliaTh
JAHHEIE, a HE BO BCEX.

KoMMmyHHMKaIMM: Tak Kak BBIYMCIUTENN (IIPOLECCHI, MPOLECCOPhl MU BBHIYHUCIUTENbHbIC
MAIlliHBI, KOTOPHIE pEANTM3YIOT BBIUMCIICHHUS) 3aBEIOMO OBICTpEe, YeM KOMMYHHKAIIHH,

CIIeIOBATENIFHO, Mepefadya JAHHBIX MEXIYy MPOIEecCOpaMu JODKHA OBITh MHUHHMAIBHO
HeoOxoauMmoii. Hanpumep:

e Ecnu mpu copTHpOBKE MaTpHIlbl OTAEIBHBIE HPOIECCHl JOJDKHBI COPTUPOBATH
OTJIENbHBIE CTOJNONBI (CTPOKH), TO HE CIEIyeT IMepenaBarh IpoleccaM BCIO
marpuny. IlepemaBaTh clieyeT HEMOCPEACTBEHHO CTPOKH, KOTOpBIE OyayT
OTCOPTHPOBAHBI.

e Oco0eHHO He CTOUT ucnoiab30BaTh Metoa Alltoall 1t TpaHCTIOHMPOBAHUS MATPHIL.

Crpykrypa u ¢popMa oT4eTa N0 NPAKTHYECKOI padoTe
ConeprkaHue oTyeTa

e 3amaHue.

e TekcT mporpaMmel.

e Pesynprar paboThl IPOrPaMMBI.

e BriBoanl

TpeodoBaHusi K 0(p)OPMIIEHUIO OTYETA MO MPAKTHYECKON padoTe

Otuer o mabopaTopHOil paboTe OQopMISIETCS B COOTBETCTBHH C TPEOOBaHUSIMU
odopmiiennn otuetoB 0 HUP, kypcoBbIX U AUIIIOMHBIX MPOEKTOB cieayeT noib3oBathes [OCT
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Otuer odopmitsieTcs B AIEKTPOHHOM U OyMakHOM BHUJIE.

11.4. Metonuyeckue yKa3aHus Ui OOYYAIOMIMXCS IO BBIMOJHEHHIO Ja00pPaTOPHBIX
pabor
VY4eOHBIM IIAHOM HE MPEAYCMOTPEHO.

11.5. Meronuueckue yka3zaHus Ui 00y4arOLIMXCsl 10 BBINOJIHEHUIO KypCOBOTO MPOEKTa/
KypCOBOI paboThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO.

11.6. Metonudeckue ykasaHus JIsl OOYYarOMIMXCs O MPOXOXKACHUIO CAaMOCTOATEIbHOU
paboThl

B xoze BBIMOTHEHHS] CaMOCTOSITENILHON pabOThl, 0OYYarOMIMiCsS BBIMOIHIET padoTy IO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IPEIoaBaTelisi, Ho 0e3 ero HermocpeaCTBEHHOTO
y4acTHsl.

B mporecce BBIMOTHEHUSI CaMOCTOSITEIBHOM PpaboOThI, y oOydaromerocss (popMupyercs
1enecoo0pa3Hoe MIaHUpOBaHUe pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
W HAaBBIKM B YCBOCHHWH W CHCTCMATHU3aAllUU an/I06peTaeme 3HaHI/II\/'I, oOecrieunBaeT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYy4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKM ITOBBIIICHUS
npoheccnoHalbHOTO YPOBHSL.

MetoauueckumMu ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CaMOCTOSITENbHYIO — paboTy
O6yan-OHII/IXC$I SABJISAKOTCSA y‘~I€6HO-MeTOHI/I'-I€CKI/IC MaTepHraIbl 1O JUCHUIIIIMHE.

11.7. Metonuueckne yKa3zaHds JJsi OOYyYalOIMIUXCS MO TPOXOXKIEHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH NPENyCMaTpUBAECT KOHTPOJb KayeCTBAa 3HAHUU
o0yyaroImuxcs, OCyIIeCTBISIEMOI0 B TEUEHHE CeMecTpa C LIeJbI0 OICHMBAHUS XO0Ja OCBOEHUS
JTUCIUIIIAHBL.

11.8. Meronuyeckue ykazaHus IJig OOydarolIUXCs MO MPOXOKICHUIO MPOMEXKYTOYHON
aTTeCTallUN.
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[IpomexxyTouHass  arTecTamus  OOYYAMOIIUXCS  MPEAyCMaTpHBAeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB OOydeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
cebs:

— 3a4eT — 3TO (popMa OLICHKH 3HAHUH, MOJYYCHHBIX O0YYAIOIIUMCS B XOJ€ M3yUYCHUS
y4eOHOM JUCIUIUTMHBI B IIEJIOM WM IPOMEXYTOUHas (110 OKOHYAHHH CEMECTpa) OIICHKA 3HAHUMN
00y4JarmUMCs 10 OTIEIBHBIM pa3feliaM TUCIUILUIMHBI C aTTECTAlMOHHON OIICHKOW «3a4TCHO»
WJIN «HE 3aYTEHOY.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb

IMonnuce
3aB.

kadenpoi




