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AnHHOTAIUSA

Jucunnnnua «bopToBbIE  BBIYMCIUTENBHBIE CETH» BXOAMT B 00pa3oBaTENIbHYIO
porpaMmy BBICIIEr0 00pa3oBaHKs — IMPOrpaMMy CIELHAUTETa 10 HAIPABJICHUIO MOJrOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHHe © OSKCIDTyaTalusi aBTOMATH3UPOBAHHBIX CHCTEM
CHELMAILHOIO ~ HAa3HA4YEeHHs»  HANpaBIeHHOCTH  «MaremaTuyeckoe, MNpPOrpaMMHOE |
nH(OpPMaALMOHHOE 00ECIICUCHHE BBIYUCIUTENBHON TEXHUKA U aBTOMATH3UPOBAHHBIX CHCTEM».
Jucturminza peanusyetcs kaeapoit «Nol4y.

JlucuuiuinHa HaiesieHa Ha (JOPMHUPOBAHHE y BBITYCKHUKA CIISIYIOLINX KOMITCTCHI[HA:

TTIK-6 «CrnocobeH BBIMONHSTH pabOThI MO CO3/IaHHI0, MOTU(PHUKALIMNA M COMPOBOXKIACHHIO
6opToBOrO 00OpYIOBaHMS M KOMIUTEKTYrOIMX n3aenuii 1 BP0 B cocrase JIA»

CozepxaHue IHMCUUIUIMHBI OXBaThIBACT KPYI BOIPOCOB, CBSI3aHHBIX C OpraHu3anueit
OOpPTOBBIX BBIYMCIUTENIBHBIX CHUCTEM aBHALIMOHHOTO M KOCMHYECKOTO Ha3HA4YeHMsS, HX
ApXUTEKTYP, HHTEP(DEIHCOB, IPOTOKOJIOB.

IIpenogaBanne AWMCLUMIUIMHBL TPEAYyCMaTPHBACT Cleaylomme (HOpPMbI OpraHU3aLUN
y4eOHOro Mpolecca: JISKIHH, J1a00paToOpHble pabOoThI, CAMOCTOsATEIbHAS paboTa 00y4aroIIerocs.

TIporpamMmoii JUCHMIUIMHBI TIPEAYCMOTPEHBI CICAYIOIIME BHIbI KOHTPOJSI: TEKYIIHi
KOHTPOITb YCIIEBAEMOCTH, IIPOMEXKYTOUHAsI aTTecTanus B Gopme andhpepeHIpOBaHHOTO 3a4eTa.

OO0wiasi TPyA0EMKOCTh OCBOCHUSI JAMCILMIUIMHBI COCTABISIET 4 3a4eTHBIX eIUHHUIbI, 144
yaca.

SI3b1K 00yUEHHS IO TUCIIUILTHHE KPYCCKHUIA »

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI

JlucuuiuinHa — HampaBieHa Ha  YIUIyOJIGHHOE  OCBOGHHE  Hpo(decCHOHANBHBIX
KOMIIETCHIIWI 10 ()OPMHUPOBAHHIO TEXHHYECKUX TPeOOBaHM, MO pa3paboTKe anmapaTHbIX H
NPOrPaMMHBIX CPEACTB OOPTOBBIX BBIYMCIUTENBHBIX CETEH aBHALIMOHHOTO M KOCMHYECKOIo
Ha3HaYeHUs. JMCUMIUIMHA W3y4aeTCsl HA aHIVIMHCKOM sI3bIKE, B TOM YHCIIC B MEXYHApOJHBIX
paboumx Tpymmax, CHOCOOCTBYS Pa3BUTHIO KOMIIETCHIMH MPO(ECCHOHAIRHOTO pPa3BUTUS WU
COTPYZHMYECTBA B YCJIOBHSX MEXKIYHApOAHOTO HAYYHO-TEXHHUYECKOTO B3aMMOJCHCTBUS U
COTpYAHHYECTBA

1.2. JucumriuinHa BXOJMT B  COCTaB  d4acTH, (OPMHPYEMOil  y4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTEIbHON MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —
OII BO).

1.3. Tlepeuyenb IulaHUPYEMBIX PE3YJILTATOB OOYUEHHMS 110 IUCLHUIUINHE, COOTHECEHHBIX C
IUTAaHUPYEeMBbIMU pe3ynbratamu ocBoerus: OIT BO.

B pesynbrare n3ydeHusi QMCUMILIMHBI O00YYalOIIUHCS JODKEH 00JaqaTh CIEAyHOIUMU
KOMIETESHIMSAMHU WM MX YacTAMH. KOMIETeHIMH U MHIUKATOPBl UX JOCTHKEHUS PHBE/ICHBI B
Tabmuue 1.

Tabnuia 1 — [lepeueHb KOMIETCHIMI ¥ HHIMKATOPOB UX JOCTHKCHUS

Kon n
Kateropus (rpynna) Kon n HauMeHOBaHNE MHAUKATOpPA JOCTHXKEHUS
KOMIIETEHIIMU HAMMCHOBAHHC KOMIIETCHIIUH
KOMIETEHIIUU
I1K-6.3.1 3HaTh cocTaB 6OPTOBOrO 00OPYLOBaHUS
[IK-6 Criocoben u nHpOPMAIMOHHBIE cCUCTEeMbI JIA
BBINOJHATH paboThl | [TK-6.Y.1 ymMeTs npou3BOANTh aHATIN3 U
0 CO3JaHHIO, CHCTEMATH3AaLMIO JAHHBIX 110 Pe3ysIbTaTaM
MoAn(UKAUH 1 UCTIBITAaHUH, SKCIIEPUMEHTAIIBHBIX IPOBEPOK U
[IpodeccroHabHBIE | CONPOBOXKACHHIO 0TpabOTKH KOMIUIEKTYIOMUX u3nenuit u bPOO
KOMIIETEHIIN 60pTOBOrO I1K-6.B.1 Bnazsets pa3paboTKOi pekoMeH AUt
obopynoBaHus U no ontuMu3zaiuu BP0 ¢ yyeTom KOMIOHOBKH U
KOMIUIEKTYIOIHUX YCJIOBHI SKCIUTyaTaluu
n3nenuii 1 BPDO B I1K-6.B.2 Biagers pa3paboTKO MPEIOKECHHUIT 1O
coctaBe JIA COBEPLICHCTBOBAHUIO KOMIUIEKTYIOIIUX W3S
u BPOO B cocrase JIA

2. Mecro gucuumuHbl B cTpykType OI1
JucuunirHa MOKeT 0a3UpOBaThCsl HA 3HAHUSX, PaHEe MPUOOPETEHHBIX 00YYAIOINMHCS
HPY U3YYCHUH CICAYIOUINX JUCHHILTHH!
— Certu DBM u TeneKOMMyHUKaIUU
— HuTepdeiicbl aBTOMaTU3UPOBAHHBIX CUCTEM 00pab0TKK MHGOPMALIMU U YIIPABICHHS
—  MHuKpOIIPOLIECCOPHBIE CUCTEMBI
3HaHUs, MOJIyYEHHbIC NPU H3YYCHHH MarepHaia JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYCHHE, TaK U MOT'YT HCIOJIb30BAThCS MIPU N3YUECHUH APYTUX IUCLIUILINH.

3. OOBeM H TPYDOEMKOCTh TUCIUIIIHHBI
Janubie 00 o0meM 00beMe MUCIUIUIMHBI, TPYAOEMKOCTH OTIACIbHBIX BHIOB YYEOHOI
paboThI 0 JUCUHUILIMHE (M paclpeeieHne ITON TPYJOSeMKOCTH 10 CEMECTPaM) MPEACTABICHBI B
TabuIe 2.

Tabmnuia 2 — O0beM U TPYAOEMKOCTh JUCLHIIIIHHBI

TpyA0eMKOCTh 1O
Bupn yueoHoit paboTbt Bceero ceMecTpam
Ne9

1 2 3




Oowan mpyooemkochnip oucyuniuHol,

3E/ (uac) 4/ 144 4/ 144
U3 nux uacoe npaxmuueckoi no020mogKu 17 17
AyoumopHnsle 3anamus, BCETo 4ac. 34 34
B TOM UHCIIE:

aexuuu (JI), (dac) 17 17

npakTuueckue/cemunapckue 3anstus (I13),

(uac)

naboparopusie padotst (JIP), (dac) 17 17

KypcoBo#i npoekT (padora) (KII, KP), (dac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (dac) 110 110

Buo npomesicymounoin ammecmayuu: 3a4er, Tndbd
mapd. 3ader, sk3amen (3auer, Jdudd. 3au, ’

3au.
Dk3.*%)

Judod. 3au.

o -
IIpumeuanue:  kanauaTckuil 9K3amMeH

4. ConepxaHue TUCIUTLTHHB
4.1. PacnpeneneHue TpyI0€MKOCTH AUCUUILIMHEL 10 pa3/iesiaM U BUIaM 3aHATHH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabauua 3 — Paszesnbl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

MOJIC3HOW HArpy3KH aBHALMOHHBIX CHCTEM, AaBHOHUKH, U
KOCMHUYECKON TeXHUKH.
Tema 2. . [locnenoBarensHbie HHTEPEHCHI U [IINHBI CBS3H.

OCHOBBI OpraHu3anyy nocjaea0BaTCIbHbIX KaHAJIOB U LLIMH B
60pTOBLIX CUCTCMaAXx. CI/IMI'[J'ICKCHI)IC, AYIUICKCHBIE,
TOJTY AyIIJICKCHBIE CXEMbI obmeHa. Kommmsuu u ap6I/ITpI/IpoBaHI/I€.

Tuaer ARINC 429 ni1st aBUOHHKH.

CTpykTypa ©W TPHHOUNBl OPraHU3alH{d CHCTEM CBS3€H IO
cranmapty ARINC 429. Mogens nepeaaun ganubix B ARINC
429. KommpoBanme u snexrpuueckue curHansl ARINC 429.
Cnosa, PDU nporokona ARINC 429. Anpecanust u mapameTpsbl,
cTaTyc.

Boprosas aBuanmonnas muna MIL-STD-1553B.

Craugapr MIL-STD-1553B  Aircraft Internal Time Division
Command/Response Multiplex Data Bus - uudposas
[OCJICIOBAaTeNIbHAsL [IMHA C KOMAaHIHBIM YIPaBICHUEM H
BPEMEHHBIM ~ MYJIbTUILUICKCHUPOBAaHHEM OOMEHOB. (OCHOBHbBIE
nousaTusi. KoHTposuiep mMHbL, OKOHEUHOE YCTPOICTBO, MOHUTOD
muHBL. Metoabl nepenayn MH(GOPMALMKM M KOMaHJ IO ILIHHE.
®opmarer crnoB. Komanmnoe crnoBo. CnoBo manHbiX. CioBO
cratyca (cocTosiHUs). BpemeHHble HWHTEpBalibl, BPEMEHHOM
TIPOMEXYTOK Mex1y coobmeHusamu. Tpanzakuuu o mmHe MIL-
STD-1553B; koutposiep uunsl (K1) — okoHeuHOE yCTPOICTBO
(OY), OY — K, OY - OY. llluHHblE CTPYKTYpHl C
M30BITOYHOCTBIO. [IpUMepbl aBHALMOHHBIX OOPTOBBIX CHCTEM
cBsizeit Ha ocHoBe MIL-STD-1553B. TOCT P 52070-2003

PaSZLeJIBI TEMBbI AU CIIUITIIMHBI HEKHHI/I 113 (C3) JIP ‘ KII ‘ CPC
> (gac) (gac) (gac) (1ac) (gac)
Cemectp 9
Pasnen 1. Beenenue. [llunsl cBsi3u 2 200
Paszgen 2. [lIuaer ARINC 429 111 aBUOHUKH. 2 20
Pa3nen 3. boproBas aBuanuonHas muna MIL- 4 8 20
STD-1553B.
Pasnen 4. boproeie cett AFDX st 5 9 30
HWHTETPUPOBAHHON MOAYJIbHOM aBUOHUKHU
Paznen 5. SpaceWire — KOMMYyHHKalMOHHAS 4
CHCTEMa HOBOT'O ITOKOJICHHS JUIE OOPTOBBIX CHCTEM 20
KOCMHYECKHX allapaToB.
Hroro B cemectpe: 17 17 110
Hroro 17 0 17 0 110

IIpakTuyeckas: MOATOTOBKA 3aKIIIOYAeTCss B HEIMOCPEACTBEHHOM  BBIMOJIHEHUH
00y4aroUMMHUCS  OINpPEACNCHHbIX  TPYAOBBIX  (YHKIMH,  CBsI3aHHBIX ¢ Oynaymiei
PO(ECCHOHANBHOMN AEATEIEHOCTEIO.

4.2. CopeprxkaHue pa3ieioB U TeM JICKIIUOHHBIX 3aHATHIL.
ConeprkaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHSATHH NPHUBEICHO B Tabnuie 4.

Tabnuua 4 — ConeprkaHue pa3/IesioB M TeM JICKIIMOHHOTO MK

Howmep paznena Ha3Banue u conepxanue pa3elioB U TeM JEKIIMOHHBIX 3aHATHA
1 Tema 1. Benenne. KoMMyHHKAIIMOHHBIE CUCTEMBI U IIMHBI JUIS
BCTPOCHHBIX U OOPTOBBIX BBIUYMCIHMTEIBHBIX W YIPABISIOLINX

CHCTEM.

TpeOoBaHus U XapaKTEPHUCTHKH KOMMYHHKAIIMOHHBIX CPEJICTB,
KaHAJIOB, IIMH, ceTed Juii OOpPTOBBIX CHUCTEM YIPABICHUS W

BoproBeie cetm AFDX pisi WHTETpHpOBaHHOW MOIYIBHOM
ABHOHHKH.

Cranmapr ARINC 664 p7. AFDX — Avionics Full Duplex
Switched Ethernet. CemuypoBHeBasi MOJieJIb CTEKa MPOTOKOJIOB
u AFDX.

Kommonentsr cetu AFDX, okoneunas cucrema End Systems
(E/S), xommyTatopsl, nuHkd. Tononorun cereit AFDX. ®dopmar
kagpos AFDX. INakers! u coobmenns AFDX.

Bupryaneusie  numnkm,  Virtual  Link  (VL), Sub-VLs,
HE3aBUCUMOCTh HH(pOpMaHOHHBIX moTokoB B VL. ITonutuka
¢dopmupoBanus Tpaduka, Traffic shaping, Traffic policing.
Ilapametpsr Tpaduka B VL.

HHTEpBaJ]  HPEIOCTABICHHS  IPOIYCKHOH  CIIOCOOHOCTH,
Bandwidth Allocation Gap (BAG).

IIpaBuna pabotel okoneuHoro y3ia End System (ES) B AFDX.
IInanupoBmuk  Scheduler  mynbruriexkcupoBanuss VL n
mxuttep. [lokazatenn mnpousBoautensHocTH ES, 3amepxka
latency, mxutTep.

Paspensl partitions B cucremuom 10 ES u VL AFDX.
N36bITouHbIe cTpyKTYpHI ceteit AFDX. IlpuHimel mocTpoeHus
U GyHKIMOHMPOBaHMS. KOHTPONB  LETOCTHOCTH  NOTOKA
kaapos,Integrity Checking, yIpaBiICHHE H30BITOYHOCTBIO,
Redundancy Management B ES.

KommyTtatopsr AFDX. ®yHKIMOHAIbHBIE OJIOKH KOMMYTaTopa
AFDX. TIlapamerpbl MOMUTHKH (GOpMHpOBaHUS Tpaduka u
¢dwipTpanmy Kaapos. Yder W KoHTponb, Bandwidth accounting,




npornyckHol criocobHoctd VL. Cemectp 9
Tabauupl koupurypauuu. OyHKuuu KoMMyTauuu. I[Ipropurerst Tpausakuuy mnsst MIL-STD-1553B 8 3
Tpaduka. OMynsiuust paboThl OKOHEYHOrO y3ja CeTH 10 4
ES B xommyrarope AFDX. @OyHKIMH MOHMTOpHHIa B AFDX. (AFDX End System emulation)
KOMMYyTaTope. Bcero 17
5 SpaceWire — KOMMyHUKAallMOHHAs CUCT€Ma HOBOI'O IOKOJICHUS
JUTs GOPTOBBIX CHCTEM KOCMHYCCKHX AMMAPaToB. 4.5. Kypcooe npoekTHpoBaHHe/ BBITIONTHEHHE KYPCOBOH paboThI
Eponeiickuit cTannapt ECSS-E-50-12C  nHa  ceTeBylo YV4eOHBIM IUIAHOM HE IPEIyCMOTPEHO
texHonoruto  SpaceWire. Mcroku u wucropus pa3BUTHS.
SpaceWire kak ceTeBast TEXHOJIOTUs HHTErPAllMi KOMMYHHMKaLIUi 4.6. CamocrosTenbHas paboTa 00y YaIOLIXCs
Ha 6opry KA. i Buzpl camocTosTeNnbHOM PabOThI U €e TPYI0EMKOCTh IPUBECHBI B Ta0IHILIE 7.
Crexk mportokonoB SpaceWire. @DyHKnMH ypoBHEH CTeka
HPOTOKOJIOB. Cme.{ecxnn ypoBeHb. CHTHATTBHEIN YPOBEHE. Tabnuua 7 — Buasl caMOCTOSATEbHON paOOThI M €€ TPYAOEMKOCTb
JIneka SpaceWire. XapakTepHCTHKH i TPUHIIUIIBI . Beero, | Cemectp 9,
¢dyHkoOHUpoBaHus.  DS-kogupoBaHMe OHMTOBOTO  MOTOKA. Bun camocrositenbHoi paboTe gac qac
KoaupoBanue cuMBOJIOB. 1 2 3
Vposenb oOmenoB, Exchange Level. YnpapneHue mnorokom,
M3yueHne TeopeTH4eckoro MaTepuana
KpeIUTOBaHUE. 50 50
. jucuumnzsl (TO)
Yposens nakeros. ®opmar nakeroB SpaceWire.
o . Kypcosoe npoextuposanue (KII, KP)
CereBoii ypoBeHb SpaceWire. UepBsiuHas MapuipyTH3anus,
. PacuetHo-rpaduueckue 3ananus (PI'3)
Wormhole routing. MapmpyTusupyonme  KOMMYTaTOPbI
S . Bemousnenue pegepara (P)
paceWire. IlyreBas anpecamus, yJaJ€HHE  3arojoBKa. I
Jloruueckas aapecarus. &;";‘ﬁ;‘;‘; T(eT‘%f)eMy KOHTpOIIO 50 50
VYnpasinstomue koasl. TaiiM-koasl SpaceWire. y 3
CrangapTs! TpaHCIIOPTHOTO YpoBHS cetelt SpaceWire. IPOTOKOI Homamnee sananve (I3)
RMAP KonTtposbHble padoTsl 3a04HuKoB (KP3)
Pasgutue cranmapra SpaceWire. Poccuiickuii  cTannapt TloaroTosKa K MpoMesKyTOUHOMH 10 10
SpaceWire-RUS. arrecraunu (I1A)
PacripesienieHHBIE  NPEPLIBAHKA. BBICKOKOCKOPOCTHBIE  JIMHKH Beero: | 110 110
GigaSpaceWire.
5. IlepeuyeHb yueOHO-MeTOANUECKOrO OOeceyeH s
4.3. TlpakThueckue (CEMUHAPCKHUE) 3aHSITUS JUTS CAMOCTOSITEIIBHON paboThl 00yUaroNIUXCs 0 JUCIUILTHHE (MOJIYJIIO)
TeMbl IPaKTHYECKUX 3AHATHA U UX TPYLOCMKOCTb IPUBC/CHBI B TA0IHLE 5. Y4eOHO-MEeTOANIECKHE MATePHUANbl ISl CAMOCTOSITEILHON pabOThl OOYYAOIINXCS YKa3aHbI B
. 7-11.
Tabmuua 5 — [IpakTHuecKue 3aHATUS U UX TPYJOEMKOCTb
U3 Hux Ne 6. IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YYEOHBIX U3aHUM
Ne | Tewmsl nmpaktuueckux | ©opmsl npakTH4eckux | TpPyooeMKOCTb, |NPaKTUYECKOi |pa3nena [epeueHb nevyaTHBIX U NEKTPOHHBIX YUeOHBIX U3/IaHUI NIPUBEEH B Tabu1e 8.
/i 3aHATHH 3aHATHH (uac) MOATOTOBKH, | TUCLMII Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yUeOHBIX H3IaHUI
(uac) JIHHBI Hlup/ Ko/M4ecTBO 9K3eMILIIPOB B
Y4eOHBIM [UIAHOM HE NPEAYCMOTPEHO URL anp cc Bubnuorpaduueckas ccpiika ouobnoTexe
| | P (KpoMe 2IIEKTPOHHBIX SK3EMILILIPOB)
Bcero 004 T 96 BbluncnuTenbHbIE CUCTEMBI, CETH 1 40
TesleKkOMMyHHKauuu: yueouuk / A. U. T'ycesa, B.
4.4. JlaGopaTopHble 3aHATUS C. Kupees. - M. : Akagemus, 2014. - 288 c. :
MBI J1 TOPHBIX 3aHATUH M X TPYAOEMKOCTb PUBEACHBI B Ta0IHLE 6. uc., Tabur. - (Beicuiee npoeccHoHanbHoe
Te adoparo, 3a 0EMKOC ere abnuue 6 p 6. - (B p
obpasoBanue. THGOpMATHKA U BEIYUCITUTEIbHAS
Ta6nuna 6 — JlabopaTopHble 3aHATHS U MX TPYA0EMKOCTh TexHUKa). - bubmuorp.: ¢. 284 (10 nass.). - ISBN
3 Hix No 978-5-7695-5813-9
Ne TpynoeMKoCTb, | MPaKTHYECKOH | pa3aena 004.45(075) | Koxanos 10.®., Konbaués M.O. UnTepdeiicer u | 84
HaunmeHoBanune 1ab0paTopHBIX paboT N
n/n (gac) MOArOTOBKH, | JAMCIUII K58 TIPOTOKOJIBI CETEN CIIEAYIONIErO MOKOJICHHUS:
(gac) JIMHBI Teopus U nmpakTuka: yues. nocodue. CII0.:
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7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(POPMALOHHO-TEJIEKOMMYHUKALMOHHOMH ceTH «HTepHeT»
Iepeuenn ANEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB nH(OpMaIMOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIi OCBOCHMS JIMUCLMILITMHBI
npuBezeH B TabuuLe 9.

CrnienmanusupoBaHHas g1aboparopust «BcTtpoeHHbIX 12-29
KOMITBIOTEPHBIX CUCTEM»

10. OueHouHBIE cpeCTBa IS IPOBEJICHUS IPOMEKYTOUHOH aTTECTALNH
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IMPOMEKYTOUHOH aTTeCTaluu
o0yyaromuxcs 1o JUCHHUIUIMHE NpUBEIeH B Taduie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl TPOBEICHHUS IPOMEXKYTOUHOM aTTECTAIMU

Bunx npoMexyTouHOH aTTecTaiun [lepeyeHb OLIEHOYHBIX CPEICTB

Junddepenunposanuslii 3a4€T Crincok Bonpocos

Tabmuma 9 — IlepeueHb 53JEKTPOHHBIX 00Pa30BATENBHBIX PECYpCOB HMH(POPMAIMOHHO-
TEJEKOMMYHHKALMOHHO#M ceTr «HTepHeT»

URL anpec HaumenoBanue
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

10.2. B kadecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIWI 00Yy4arolMMHUCs NpUMeHsieTcs S5-0ajulbHasi MIKana OLEHKH CHOpPMUPOBAHHOCTH
KOMITETEHIIMH, KOTOpasi mpuBe/ieHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIB30BATHCS
100-0annpHast — mIKaja — MOJAYJbHO-PEHTHHIOBOM  CHUCTEMbl ~ YHHBEPCHUTETa,  MpaBUia
HCIIONIb30BAaHMS KOTOPOI, YCTAaHOBJIEHB! COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabiauua 14 —Kpurepun oueHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

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/

8. IlepedeHp MHGOPMALMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenr mnporpaMMHOrO OOECIEUEHHs, HCIOIb3YEMOTO0 TMPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLUILIHHE.
[lepeuens ucnonp3yeMoro nporpaMMHOro odecreueHus npeacrasieH B Tadmune 10.

Tabauna 10— IlepeueHs mporpaMMHOro oOecreueHust

Ne /it HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn HH()OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,UCIIOJIB3YEMbIX pu
OCYIIECTBIEHUH 00Pa30BaTEILHOrO MPOLECCa 110 AUCIHUIIINHE

IlepedyeHbp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX ~CHCTEM IIPEACTABICH B
Tabnune 11.

Tabauua 11— INepeuenb MHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM

Ne /it HaumenoBanue

He npenycmotpeno

9. MarepuasbHO-TeXHHYeCKas 6a3a
CocraB  MaTepHalbHO-TEXHMYECKOW  0a3bl, HEOOXOMUMOW ISl  OCYIICCTBICHHUS
00pa3oBaTeNbHOro Mpolecca Mo AUCIUIUIMHE, MPe/CTaBlieH B Tadauiel2.

Ta6nuia 12 — CoctaB MaTepuanbHO-TEXHHIECKON 0a3bl

No HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
n/n MaTepHaJIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

OuieHKa KOMIETEHLII .
XapakrepucTrka ch)OPMUPOBAHHBIX KOMITCTEHIIHI
S-OayuibHast KA
— oOyuaromuiicss r1y0OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
Marepuai;
— YBEPEHHO, JIOTHYHO, MOCIIE0BATEIBHO U TPAMOTHO €r0 U3J1araerT;
COTIHOY — OIHMPasACh HA 3HAHHMA OCHOBHOI M JONONHHTENLHON IHTEPATypI,
GATTCHOY TECHO NPHBA3BIBACT YCBOCHHBIC HAYUYHBIE MOJIOKEHHUS ¢ NPAKTHYECKON
JIeSTEeIbHOCTBIO HAIIPaBIICHHUS;
— yMeJio 000CHOBBIBAET U apIYMEHTHPYET BBIBUTAeMbIE UM HJICH;
— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS;
— CBOOOJJHO BJIAJICET CHCTEMOM CIICLMATN3UPOBAHHBIX OHATHIL.
— oOyyaromiuiicst TBEpIO YCBOMJI MPOrPaAMMHBII MaTepuall, FpaMOTHO U
[0 CyLIECTBY M3JlaraeT €ro, OMNHpaschb Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;
«xXOpomo — HE JI0IYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— yBSA3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYCCKOH JESITEIbHOCTHIO
«3AYTCHO»
HaIpaBlICHUS;
— apryMEHTHPYET Hay4YHbIe MOJIOKCHHS;
— JIeJIaeT BLIBOJILI U 00001EHNS;
— BJIaJIeeT CUCTEMOM CleNUaIN3HPOBAHHbIX OHSTH.
— o0y4aromuiicss yCBOMI TOJBKO OCHOBHOM IPOTrpaMMHBINA MarepHal,
[0 CYLIECTBY H3JIaraeT €ro, OMHMPasiCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKaeT HEeCYILECTBEHHbIE OLINOKU U HETOYHOCTH;
«YZIOBJICTBOPHUTEIILHOY .
GATTCHOY — HCTIBITBIBAET 3aTPYIHEHHS B NPAKTHYECKOM NPUMEHEHMH 3HAHMI
HAITPaBIICHUS,
— c1ab0 apryMeHTHPYeT Hay4HbIE TTOJI0KEHUS;
— 3aTpyAHSIETCS B (POPMYJIHPOBAHUHU BBIBOJIOB U 0000IICHHIA;
— YaCTHUYHO BJIAJICET CUCTEMOM CIELUATN3UPOBAHHbBIX MTOHSITH.
— oOyyaronuiicss He YCBOWJI 3HAYMTEIbHOH 4YacTH MPOrPaMMHOTO
Marepuaa;
— JOIyCKaeT  CYyLIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IIPU
«HEYIOBJIETBOPHUTEIIHLHO .
HE AUTCHOY paccMOTpeHUH pobJieM B KOHKPETHOM HaIpaBJIeHHH; 3
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPHUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHPOBATH HAyYHBIE MTOJOKECHHUS;
— He OpMyIHpPYET BEIBOAOB U 0000IICHHH.

1 | MynpTMenuiiHas IEKLIMOHHAs ayAUTOPHS

10.3. TunoBsle KOHTPOJILHBIE 33aHUS UM UHBIE MaTepHabl.




Bormpocs! (3anaun) A1t 3K3aMeHa pe/cTaBieHsl B Tabuuue 15.

Tabnuua 15 — Borpocs! (3aaun) st SK3aMeHa

AFDX.

23 [Mapametps! monutrku GopmupoBanus Tpaduka u
uspTpanmu Kaapos.

24 VYuer u koHTposs, Bandwidth accounting, npomyckHoi
cnocobnoctu VL.

25 Tabauus! koHpurypanun. OyHKIMH KOMMYTaLUH.
[puopurersl Tpaduka.

26 SpaceWire kak ceTeBasi TEXHOJIOT Sl HHTETPALIUU
KOMMyHHUKauui Ha 6opty KA.

27 Crek npoTokosoB SpaceWire. @yHKIMHN ypOBHE# cTeka
IPOTOKOJIOB.

28 ®dusnyeckuit ypoBeHb. CHTHAIBHBIN YPOBEHb.

29 JIunka SpaceWire. XapakTepuCTUKU U TIPUHLIUIIBI
(YHKIIMOHUPOBAHHSL.

30 DS-koaupoBanue 6utooro noroka. Koguposanue cumMBoJIoB.

31 VYposenb oomeHoB, Exchange Level. Ynpasnenne norokom,
KpEAUTOBaHHUE.

32 Yposensb makeroB. @opmar nakeros SpaceWire.

33 CerteBoii ypoBeHb SpaceWire.

34 Yepasunas Mapmpyrusanust, Wormhole routing.
Mapiupytusupytorine KomMmytaTopsl SpaceWire.

35 [lyteBas agpecanus, ynaneHnue 3aroioBka. Jlornaeckas
ajipecarys.

36 Yupasnsironpe kopl. Taiim-koast SpaceWire.

37 Crangaptel TpancnopTHOro ypoBHs ceteit SpaceWire.
nporokosn RMAP.

38 PacnpesienieHHbIE ITPEpPbIBAHMUSI.

39 BeicokockopocTtHble tuHKH GigaSpaceWire.

Ilepeuens

TeM JUIsi KYpCOBOTO IPOEKTHPOBAHMUS/BBIONHEHHS KypCOBOH pabOThI
IIpeAcTaBIIeHbI B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uit KYpCOBOTO IPOSKTHPOBAHUS/BBITIOJIHEHHUS KYPCOBOW paboThI

[TpuMepHBIil epedeHb TeM AJ1sl KypCOBOTO HNPOSKTUPOBAHHS/BBITOTHEHUS

Ne n/n N
KypcoBOi paboThI
Y4eOHBIM IJTAaHOM HE TIPEYCMOTPEHO
Bompocsl 1y mpoBeAeHHS INPOMEXYTOYHOH AaTTeCTallid B BHAE TECTUPOBAHUS

npejcTaBiceHsl B Tabuie 18.

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Ne i/

IIpumepHbIi epeyeHb BOMPOCOB Il TECTOB

Kon
HWHIUKATOpa

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYarOUIMXCS 3a0YHON (HOPMBI
o0y4eHus, peicTaBIeHs! B Tabmune 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padoT

Ne i/

[epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

Ne n/nt ITepeuens Bompocos (3anau) Ajs 3K3aMeHa Ko
HHIUKATOpa
Y4eOHBIM IIIAaHOM HE IPEAYCMOTPEHO
Bomnpocs! (3agaun) 1uist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ms 3auera / qudd. 3agera
Kon
Ne i/t Ilepedens Bompocos (3axa4) s 3a4yera / audd. 3auera e —
1 TpeboBanust U XapaKTEPUCTUKH KOMMYHHKAIIMOHHBIX cpenacts, | [1K-6.3.1
KaHAJIOB, LIIMH, CETel A1 OOPTOBBIX CUCTEM YIPABJICHUS U
10JIC3HON HArpY3KH aBHOHUKHU U KOCMHYECKOW TEXHUKH.
2 OCHOBBI OpraHU3aLlUK 110CIIE0BATENILHBIX KAHAIOB U LIIMH B IK-6.Y.1
60pToBEIX cucTeMax. CHMIUIEKCHbIE, TyTUIEKCHBIE,
MOy Iy TIJIEKCHBIE cXeMbl 0OMeHa. Komumnsuu n
apOUTpUpPOBaHHE.
3 CTpyKTypa ¥ IPUHLMITBI OPraHU3alMU CUCTEM CBSI3eH 110 [1K-6.B.1
cragaapty ARINC 429.
4 Konuposanue u anexrpryeckue curHaasl ARINC 429. [1K-6.B.2
5 Cnosa, PDU nportokona ARINC 429. Anpecanust n
rapaMeTpsl, CTaTyc.
6 Crangapt MIL-STD-1553B OcHoBHable noasaTusi. Kontposiep
LIMHBI, OKOHEYHOE YCTPOHCTBO, MOHUTOP ILIHHBI.
7 Mertoasl nepeaayn HHGOPMALMK  KOMaH/I 110 LIKHE.
Dopwmatsl ciioB. KomanaHoe cioBo. CinoBo naHHbIX. Cl10BO
craryca (COCTOSIHHSI).
8 Bpemennbie nHTEpBaIIbL, BPEMEHHON MPOMEKYTOK MEXKTY
COOOIIEHUSMH.
9 Tpanzakuuu no muHe MIL-STD-1553B; koHTpoIIep MHHBI
(KII) — oxoneunoe ycrporicteo (OY), OY — KIII, OY — OY.
10 I1IMHHBIE CTPYKTYPbI C U30BITOUHOCTBIO.
11 CemunypoBHeBasi MOZIeJIb CTeKa NpoTokosloB 1 AFDX.
12 Kommnonentsl cetu AFDX, okoneunas cuctema End Systems
(E/S), xommyTaTopsbl, aunaku. Tononoruu cereid AFDX.
13 Dopwmar kagpoB AFDX. TTakets! u coobmmenust AFDX.
14 BuptyansHsle nunky, Virtual Link (VL), Sub-VLs,
HE3aBUCUMOCTb MH(OPMAIIMOHHBIX NOTOKOB B VL.
15 IMonutuka popmuposanus tpaduxa, Traffic shaping, Traffic
policing.
16 [Tapamerps! Tpaduka B VL.
17 ITnanuposumk Scheduler mynbrumnexkcupoBanus VL u
JDKHUTTED.
18 Tokasarenu npoussoaurensHocTu ES, 3anepskka latency,
JUKUTTED.
19 Paznensl partitions B cuctemHom I10 ES u VL AFDX.
20 W3z6bITouHbIe cTpyKTYpHI ceteit AFDX. [TpuHunmnst
MOCTPOCHHS ¥ (PYHKIIMOHMPOBAHHSI.
21 KonTpoub nenoctHocTH noroka kaapos, Integrity Checking,
ympasieHue n30brouHocThio, Redundancy Management B ES.
22 KommyrtaTtopst AFDX. @yHKkunoHanbHbIe OJ0KH KOMMYTaTOpa




10.4. Meroauueckue  MaTepuanbl,  ONPENENAIONME  IPOLEAYPbl  OLEHUBAHMS
HMHIUKATOPOB, XapaKTePU3YIOIIUX STambl (OPMUPOBAHMSA KOMIICTEHLHH, COZEpXKaTcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX akTax ['YAII, pernamMeHTHpyIOLMX MOPAIOK U IPOLEAYPY
MIPOBEJIEHUS] TEKYILEr0 KOHTPOJIS YCIEBAEMOCTU U MPOMEXKYTOYHON aTTECTALMU 00yUYaromuXcs
I'VAIL

11. Meroauueckue yKa3aHus Ui 00yYarOIHXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs s OOydaroIIMXCS IO OCBOSHHIO JIEKIIHOHHOTO
MaTtepuana

OCHOBHOE Ha3HAUCHHE JICKIHOHHOI'O MaTepuajla — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
rIyOoOKOoe W SCHOE H3JIOXKEeHHE ydeOHOro marepuana. HasHaueHuWe COBPEMEHHOW JICKIIMU B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMALHMIO [0 TEME, a B OCBOCHHU
(yHIaMEHTANbHBIX MPOOJIEM JUCLUIUIMHBL, METOJOB HAy4YHOIO IIO3HAHUS, HOBEHIINX
JMOCTHXECHHI HAyYHOW MBICIH. B y4eGHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alUOHHYI0 U MH(GOPMAMOHHY0 (GYHKIMHU. JIeKIus pacKkpbIiBaeT MOHATHHHBII anmapat
KOHKpPETHOW 00jacTH 3HaHUs, €€ NMpOOJEeMBl, JacT LEIbHOE IMPEACTAaBICHUE O AUCIHUIUIMHE,
TTOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU IUCIUILTHHAMH.

[lnanupyemble pe3yabTaThl IPH OCBOCHUH 00YYAIOIIUMHUCS JEKIIMOHHOTO MaTepraia;

— TOJNy4YEeHHE COBPEMEHHBIX, ICJIOCTHBIX, B3aHUMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpEAEsieTcs LeJeBOM YCTAaHOBKOM K KaX 10l KOHKPETHOH TeMe;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pasBuTHEe OPO(ECCHOHATBHO-ICIOBBIX  Ka4yecTB, JIIOOBM K MNPEOMETY |
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIUICHHSI.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITEIILHOM PaboThI;

— T[OJNyYeHHEe 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKH M TEXHUKH U O
MIPOTHO3€ MX PAa3BUTHS HA OJMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepHan (BBLACIATH TJIABHBIE MBICIH U
MIOJIOXKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(dhopmyTpOBKax);

— MOJyYeHHE TOYHOTO MOHMMAHHUS BCEX HEOOXOMIUMBIX TEPMHHOB U MTOHATHH.

JIeKUMOHHBIH ~ MaTepual MOXET COINPOBOXKIATHCS JAEMOHCTpalMed ClaiiioB ¥
HCTOJB30BAHUEM DPAa3/IaTOYHOTO MaTepualia IpH IPOBEJCHHH KOPOTKUX JHUCKYyCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLHUILINHE.

11.2. Meroauueckne yka3aHusi Uil OOyYarOUIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xozme BbimoiHeHUs 1abOpaTOPHBIX pPabOT OOY4alOIIUHCS JOKEH YIIIyOuTh H
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBJAIETh COBPEMEHHOW METOAMKOH M TEXHHUKOM
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHONW XapaKTepUCTUKOH oOydaromierocs.
BeinonHeHue 1a00paTOpHBIX pabOT COCTOUT M3 IKCIEPHMMEHTANbHO-IPAKTHYECKOH, pacueTHo-
AHAIUTUYECKON YacTeil U KOHTPOIBHBIX MEPOIIPUSATHI.

Beinonnenue s1abopaTopHbix paboT oOydaromumcs SIBISETCS HEOTHEMJIEMOH UacTbiO
U3y4YeHMs] AUCLUIUIMHBIL, ONpeleseMOd ydueOHbIM IIAHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreyrBalOIMM PELICHHE CIISIYIOIMX OCHOBHBIX 3aa4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCJICIOBAHMS IIPOLIECCOB, SBICHHI U  OOBEKTOB,
N3y4aeMbIX B PaMKax JAAHHOH AMCLUIIINHBIL;

— 3aKpeIUICHHe, Pa3BUTHE M JIETAIM3alMS TEOPETHYECKMX 3HAHWMH, MOJYYEHHBIX Ha
JIEKLUAX;

— IOJy4eHUE HOBOH MH(OPMALMU M0 U3ydaeMON JUCLUILIMHE;

— npuoOpeTeHHe  HAaBBIKOB ~ CaMOCTOSATENIbHOH  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHHEM U IPHOOpAMHL.

3amMedaHus K BBIOJIHEHUIO 1a00PaTOPHBIX paboT:

IMpouecchl: BHE 3aBUCHMOCTH OT KOJIMYECTBA IIPOLECCOB B 33JlaHUU IIPOrpaMMa JOJDKHA
paboTaTh KOPPeKTHO Ha JI0O0OM dHcne mpomeccoB. Ilom TepMHHOM — «KOPPEKTHO»
MO/Ipa3yMeBaeTCs:

e BblnaBaTh OJMHAKOBBIN Pe3yJIbTAT B 33/1a4ax, IJie OT YUCIA MPOLECCOB HE 3aBUCUT
MaTeMaTHYECKUH pe3ysIbTaT BHIUMCIEHUH (11epBasi, YacTb 3aJaHUil BTOPOH U TPeTbs
nabopatopHsie paboThI).

e BrmaBarh pa3nuMuHBIe, HO IPABWIBHBIC pE3ylbTaTbl B 3ajadax, Iae
MaTeMaTUYECKUil pe3yabTaT 3aBHCHT OT 4YHCIA MPOLECCOB (HAaNpUMep — 4acTh
3a1a4 2 1abopaTopHOI paboThl).

BelumciieHHsA: HCIONB30BAaHHE DPACHPEIENCHHBIX BBIUHCICHHI JOIDKHO PpAacIpelemiTh
Harpy3Ky M COKpallaTh BpeMs BBINOJNHEHHUs 3a7aud, a HE yBEIMYUBATh BPeMs U KOJIMYECTBO
BBIYHCIICHHII OTHOCHUTEIIBHO OJJHO3aJa9HOT0 BBIIOIHEHHS. Hampumep:

e Ecmu BeKTOp A0JDKEH ObITh NepejaH 0T OAHOIo MHpolecca JPYruM Hporeccam, TO
9TOT BEKTOP HYXKHO CO3/1aBaTh TOJIBKO B TOM IIpOIIecCe, KOTOPBIH OyAeT pacchliaTh
JlaHHBIC, a HE BO BCEX.

KoMMyHHKanuu: Tak KakK BBIYUCIUTEIN (TIPOLECCHI, MPOLECCOPHI MM BBIYHUCIUTEIILHBIE
MAIIMHBL, KOTOpPBIE pEaM3yl0T BBIYUCICHHUA) 3aBEIOMO OBICTpEe, 4YeM KOMMYHHUKAIHH,
CIIe/IOBATENIbHO, IIepeaya JaHHbIX MEXAy MpOoLeccopaMu JAOKHA ObITb  MHHHUMAIILHO
HeoOxoaumoii. Hanpumep:

e Ecmu mpu cOpTUPOBKE MAaTPUIBI OT/ENBHBIC IPOLECCH NOJDKHBI COPTHPOBAaTh
OTHENbHBIE CTONOIBI (CTPOKM), TO HE CleLyeT IIepelaBaTh IPOLECcCaM BCIO
Mmarpuny. IlepenaBaTh cieqyeT HEHNOCPEACTBEHHO CTPOKM, KOTOpble OynyT
OTCOPTUPOBAHBI.

e Oco0eHHO He CTOUT ucronb30BaTh MeTo ] Alltoall A1t TpaHCTIOHMPOBAaHUS MaTPULL.

11.3. Meroauueckue yka3aHust st 00y4arouXcs M0 NPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTbl

B Xo0/e BBIMOIHEHUS] CAMOCTOSTEIBHON Pa0OThHI, OOYUYArOIMICS BBIONHSICT PaboOTy IO
3a/IaHUI0 M [IPH METOJMYECKOM PYKOBOJCTBE MpPENojaBatesis, HO 0e3 ero HenocpeiCTBEHHOro
yuyacTHsl.

Jns oOyuaronuxcss mo 3a04HON (opMe OOydeHHsi, caMOCTOsTeNbHas padoTa MOMKET
BKJIIOYATh B Ce0sl KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOMHEHUS] CAMOCTOSITENBHON PaboThl, y 00yuaromerocsi popMupyercs
Lesecoo0pasHoe IIIaHUPOBaHUE PaboYero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHS
U HaBBIKM B YCBOCHHM M CHCTEMATH3alMH MPUOOPETAEMBIX 3HAHUH, 0OECHeYrBaeT BBICOKHUIA
YPOBEHb YCIIEBa€MOCTH B MEPHOJ OOy4YEHMs, [OMOTaeT IOJyYHTh HABBIKUA ITOBBIIICHUS
po(heCcCHOHATIBHOTO YPOBHSI.

MeToMuecKUMH ~ MaTepuajaMH,  HAlpaBiISIOIMMH  CaMOCTOSTENIbHYI0 — padoTy
00y4aroUmXCs, SBISIOTCS:

—  yueOHO-METOANYECKUI MaTepuas No JUCUUILIMHE;

— METOJMYECKHE YKa3aHHMS I10 BBINOJHEHHIO KOHTPOJBHBIX paboT (Iuisi 00yYaromumxcst
10 3209HOU (hopMe 00yUCHHS).

11.4. Meronuveckne yKa3aHus Ui OOYYaroIIUXCS IO TIPOXOXICHUIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJNB YCHEBAEMOCTH IIPEIyCMaTpUBacT KOHTPOJb KadyecTBa 3HAHUM
00y4aronmxcs, OCYIIECTBISIEMOTO B TCUCHHE CEMECTPa C IO OLCHUBAHMS XO/1a OCBOCHUS
JIACIMITIHHBL.



11.5. Meroauueckue yka3aHusl sl OOYYAIOIIMXCSI 10 MPOX0XKICHUIO MPOMEKYTOYHOM
aTTeCTalHN.

IIpomexyTrouHas  arrectanus  OOydYalOIIMXCS ~ TNPEIyCMaTpUBAET  OLCHUBAHUE
MPOMEXKYTOUYHBIX M OKOHYATEJIbHbIX PE3yJbTaTOB 00y4YeHHs MO JucuMIUIMHE. OHa BKJIIOYAET B
ceost:

— nuddepeHMpOBaHHBIA  3auer 9T0 (opMa OLEHKU 3HAHUH, IOIYYEHHBIX
00yJaroNMMCs TIPU U3yYEeHUH JUCIUILIMHEL, IPH BHIIOIHCHUU KYPCOBBIX IIPOSKTOB, KyPCOBBIX
paboT, HAYYHO-HCCIIE0BATENIbCKHX PAOOT U MPOXOXKACHUN MPAKTHK € ATTECTALIHOHHON OLIEHKOM
COTIINYHOY, «XOPOLLIOY, «yJOBICTBOPUTEIILHOY, KHEYOBIETBOPUTEILHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




