MUHUCTEPCTBO HAYKH Y BBICILIEI'O OBPA3OBAHHSI POCCUMCKON
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obpa3oBaHus
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/// V (noamicn)
«20» peBpans 2025 r
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KoHcTpynpoBaHUe U TEXHONOTHS 2IEKTPOHHBIX CPEICTB

HaumeHoBanue [TpoeKTHPOBAHKE U KOHCTPYHPOBAHHUE BCTPAUBAEMBIX
HanpaBJIeHHOCTH CHCTEM U1 KOCMHYECKOTO M PaKeTHOro 060pyJ0BaHuUs
®opma o6yueHus OuHas

I'on npuema 2025

Cauxr-Ilerepbypr— 2025

(BOMXKHOCTD, y4. CTENeHb, 3BaHHe) yy(lcb, nara) (uHuumanel, daMunus)



AnHHOTAIUSA

Jucunnnnua «bopToBbIE  BBIYMCIUTENBHBIE CETH» BXOAMT B 00pa3oBaTENIbHYIO
MporpamMmy BbICIIET0 00pa30BaHMs — IIPOrpaMMy MarucTpaTypbl 10 HAIPABJICHUIO OATOTOBKH/
creranbHocTH  11.04.03  «KoHCTpynpoBaHHE W TEXHOJIOTHS DJIEKTPOHHBIX  CPENICTB
HanpaBieHHocTH — «[IpoexTupoBaHHe ¥ KOHCTPYMPOBAaHHME BCTPAaMBAEMBIX CHCTEM IS
KOCMHYECKOT0 M PaKeTHOr0 000pynoBanus». JJucuumirHa peanusyercs kadeapoii «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIIMX KOMITCTCHIIUH:

IIK-10 «CriocoGeH OCYHIECTBISATH HMHTETPALMI0 M BHEJIPEHHE pa3paboTaHHOro
MPOrPaMMHOr0 00€CIIeueHUsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHUKALHOHHOTO 000PY10BAaHHUS»

TIK-11 «CriocoGeH ocyIiecTBIATh pa3paboTKy CPEACTB U CUCTEM 3allIUThl HH(OpMaLuu
aBTOMAaTU3UPOBAHHBIX CUCTEM»

CozaepxaHue IMCUMIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C OpraHu3anueit
OOPTOBBIX BBIYMCIUTEIBHBIX CHCTEM AaBHALMOHHOTO W KOCMHUYECKOTO Ha3HAYCHUs, HX
apXUTEKTYP, UHTEP(EIHCOB, IPOTOKOJIOB.

[IpenogaBanne AMCLUMIUIMHBL IPEAyCMAaTPUBAET ciexytomme (GOpMbl OpraHu3aLuu
yueOHOTO0 Ipolecca: JISKIMH, CEMUHAphl U CAMOCTOSITENIbHAs pad0Ta CTYICHTOB.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B Gpopme 3auera.

OO0miast TPyIOEMKOCTh OCBOCHHUS IMCLMIUIMHBI COCTABISET 2 3a4CTHBIX CIUHULBL, 72
yaca.

SI3bIK 0OyUEHHS 110 JUCHHUIUIMHE KPYCCKHN

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI
Jucuunminna «bopToBbie BEIYUCIUTEIBHBIC CETH KOCMHUYECKUX allllapaToB W aBUALlMU
HaIpaBlieHa Ha YriyOJIeHHOE OCBOCHHE MPO(ECCHOHANBHBIX KOMIETCHIUH N0 (OpMUPOBAHUIO
TEXHHUYECKHX TPeOOBaHMH, MO Pa3pabOTKe ammapaTHbIX W MPOTPAMMHBIX CPEICTB OOPTOBBIX
BBIYHCIIUTEIBHBIX CETeil aBHAIIMOHHOIO M KOCMHYECKOr0 HasHaueHWsl. J[MCIMIUIMHA W3yYaeTcs
Ha AaHIJIMHCKOM SI3bIKE, B TOM 4YHCIE B MEKIYHAPOIHBIX pabOYMX Tpymmax, CIocoOCTBYS
Pa3BUTUIO KOMIICTCHIMH NPO(ECCHOHANIBPHOTO pPa3BUTHA W COTPYJHUYECTBA B YCIOBHUSX

MEXKAYHAPOAHOI'O HAYYHO-TEXHHUYECKOI'O B3aMMOJICUCTBUS U COTpyAHUYCCTBA

1.2. JlucuuruinHa

BXOIUT B  COCTaB 4acTH, (opMupyeMol  y4daCTHHKaMU

00pa3oBaTeIbHBIX OTHOLICHUH, 00pa30BaTeNIbHOI MPOrpaMMBbl BhICIIEr0 00pa3oBaHus (Hanee —

OI1 BO).

1.3. Tlepeuyenb IulaHUPYEMBIX PE3yJILTATOB OOYUYEHHMS 110 IUCLHUIUINHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbratamu ocBoerust OIT BO.

B pesynbrarte n3ydeHusi QMCUMILIMHBI OOYYalOIIUHCS JODKEH 00NaaaTh CIEAyHOIUMU
KOMIIETEHIIMAMH WM UX 4YacTsAMU. KoMneTeHIny 1 MHAUKATOPbI UX JIOCTHKCHUS MPUBEJCHBI B

Tabmune 1.

Tabnuia 1 — I[lepeueHb KOMIETEHIMI 1 HHIMKATOPOB WX JOCTHKCHUS

Kareropus (rpynna) | Kong u HanmenoBanue | Kon m HammMeHOBaHHE MHINKATOPA JOCTIDKEHHSI
KOMIIETEHLIUH KOMIIETEHLIUH KOMIETSHIIUH
I1K-2 Cnocoben
OCYIIECTBILATH
MHTETPALHIO U
BHE rzHI;e IIK-2.Y.1 ymeTb NIpOBOIUTH UHTETPALIUIO U
AP BHEJIPEHHE BBIYMCIIUTENLHBIX HHPOPMALIMOHHBIX
pa3paboTaHHOTO
IpodeccronanbHbIE CHCTEM M KOMMYHHKAI[IOHHOTO 000pyXOBaHHs
HIpPOrPaMMHOTO
KOMIIETCHIIUH [1K-2.B.1 BnajieTh HaBbIKAMH OLICHKH Ka4ecTBa
obecrnieueHws,
pa3pabaThIBaEMBIX IPOTPAMMHBIX H/HIIN
BBIYHCIIUTEIbHBIX
anmapaTHbIX CPEICTB
CHCTEM,
KOMMYHHKAIHOHHOTO
000pyI0BaHUsI
T1K-3.3.1 3HaTh CcpeacTBa U cocoObl
obecrieueHus: 6e30macHOCTH HH(pOpMaLUH,
MPUHIMIIBI TOCTPOCHHS CUCTEM 3aIIUTHI
[1K-3 Crocoben uHpOpMALIIT
OCYIIECTBIAThH [IK-3.VY.1 ymeTs aHanu3upoBaTh NpOrpaMMHBIE,
a3pabOTKy CPEACTB | ApXUTEKTYPHO-TEXHUUCCKHE U
[podeccronansHbie pasp yep P P
B— U CHCTEM 3alllUThI CXEMOTEXHUYECKUE PeIIeHHs] KOMIIOHEHTOB
uHdopmanuu ABTOMATH3UPOBAHHEIX CHCTEM
aBroMarusupoBanHbix | [IK-3.B.1 BnageTs HaBbIKaMu pa3paboTKu
CHCTEM MIPOrPaMMHOT0 00ECIICUCHNUS, TEXHUYECKHUX
cpencTB, 6a3 JaHHBIX U KOMITBIOTEPHBIX CETeH ¢
Y4ETOM TPeOOBaHHIA 0 0OECIICUCHHIO 3AIUTHI
uHpOpMALIUU

2. Mecro gucuumiuHbl B crpykrype OI1
JlucuumirHa MOKET 0a3UpOBaThCS HA 3HAHUAX, PaHEE MPUOOPETEHHBIX 00YYAIOIINMHUCS
NPHY U3YYCHUH CIEYIOINX JUCIMIUIHH!
— Cetu OBM u TenekoMMyHUKAIIIH
— Hurepdeiicel aBTOMaTH3UPOBAHHBIX CHCTEM 00pabOTKH HHPOPMALIUH U YIPABICHUS
—  MukponporeccopHbIe CHCTEMBL.




3HaHWA, NOJyYEHHBIE IPU H3Yy4YCHUH MaTepHala JaHHOW IHMCIUIUINHBI, MMEIOT Kak
CaMOCTOSITEIIbHOE 3HAYCHHE, TAK U MOTYT MCIIOJIb30BAThCS TIPH U3YUCHUH APYTHUX AUCIUILTHH:
— IlpoBeneHne uccnenoBaHU M MOJATOTOBKA MAarUCTEPCKON AUCCEPTAIIH

3. OOBEeM U TPYIOEMKOCTh TUCIUTIIHHBI
Hauubie 06 obuieM 00beMe IUCHHUILIMHBL, TPYAOSMKOCTH OTHCIBHBIX BUIOB yd4eOHOM
paboThI IO AUCLMILIMHE (M PaCIpe/ieeHUe 3TOH TPYAOEMKOCTH II0 CEMECTPaM) IPE/ICTABICHBI B

Tabaume 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh TMCLUIIIITHHBI

TpyAoeMKOCTh O
Bun yue6Holi paboThI Bcero cemMecTpam
Ne3
1 2 3

Obowan mpyooemkocms oucyuniuHol, 27 272
3E/ (4ac)
H3 Hux uacoe npakmuueckoii R0020noeKu 17 17
Ayoumopnule 3anamus, BCETO yac. 34 34
B TOM YHCIIE:

nekuuu (J1), (vac) 17 17

npaktuyeckue/cemunapckue 3austus  (113),

(gac)

naboparopubie padotsl (JIP), (yac) 17 17

KypcoBoii npoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 38 38
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, | 3auer 3auer
DK3.*¥)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. Conep:raHHe AUCIUILTHBI

4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHAHEI 110 pa3fesiaM U BUAaM 3aHITHN.

Pa3I[CHBI, TEMbI JUCHUIIJIMHBI U UX TPYAOEMKOCTb IIPUBE/ICHBI B Ta6nuue 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIAHBI, HX TPYA0EMKOCTh

Paznen 5. SpaceWire — KOMMYHHKaLIHOHHAS
CHCTEMa HOBOT'O ITOKOJICHHS JUI OOPTOBBIX CHCTEM
KOCMHMYECKHX aIlapaToB.

Hroro B CEeMECTpeE:

17 17 38

Hroro 17 17 0 0 38

[IpaxTryeckas

TMOATOTOBKA  3aKJIKOYAaC€TCA B  HEIIOCPECACTBEHHOM  BBINIOJHEHUH

00y4arolMMHCS  ONPENENEHHBIX  TPYAOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oynayuei
Ipo(eCcCHOHANBHOM AESATEIPHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JCKIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TEM JICKIIMOHHBIX 3aHATHH NPUBEACHO B TadnuIe 4.

Tabnuia 4 — ConeprkaHue pas3/iesioB M TeM JICKIMOHHOTO LIUKJIA

Howmep paznena

Ha3Banue u conepxanue pazaesioB U TeM JEKIIMOHHBIX 3aHATHH

Pazgen 1.

Tema 1. Begenne. KoMmMyHUKAIIMOHHBIE CUCTEMBI U IIUHBI [T
BCTPOCHHBIX ¥ OOPTOBBIX BBIUMCIMTEIBHBIX W YIPABISIOMINX
CHCTEM.

TpeOoBaHuss M XapaKTEPUCTHKH KOMMYHHKAIIMOHHBIX CPEICTB,
KaHaJlOB, LIMH, CETe A OOPTOBBIX CHCTEM YIPABJICHUS H
MMOJIC3HOW HATPY3KM ABUALMOHHBIX CHCTEM, aBHOHHUKH, U
KOCMUYECKON TEXHUKH.

Tema 2. . ITlocnenosarenbHbie WHTEp(hEHCH M HIMHBI CBS3H.
OCHOBBI OpraHM3ald{ TOCICIOBATEIBHBIX KAHAIOB M IIHH B
060pTOBBIX cUcTeMax. CHUMIUIEKCHBIE, IYTUIEKCHBIE,
TOJTY IYTUIEKCHBIE cXeMbl oOMeHa. Koymsuu u apOoutpupoBaHue.

Paznen 2.

B ARINC 429 s aBUOHHMKH.
CTpykTypa ©W TPHHOUNBl OPraHU3alH{d CHCTEM CBS3€H IO
cranaapty ARINC 429. Mopgens nepenaun gaHubix B ARINC
429. KommpoBanme u saexrpuueckne curHansl ARINC 429.
Cnosa, PDU nporokona ARINC 429. Anpecanust 1 mapameTpsbl,
cTartyc.

Paznen 3.

Boprosas aBHAIOHHAs 1I1HA MIL-STD-1553B.
Craugapr MIL-STD-1553B  Aircraft Internal Time Division
Command/Response Multiplex Data Bus - uudposas
[OCJICIOBAaTeNIbHAsL [IMHA C KOMAaHIHBIM YIPaBICHUEM H
BPEMEHHBIM ~ MYJbTUIUICKCHPOBaHHEM 00MeHOB. (OCHOBHBIC
nousaTusi. KoHTposuiep mMHBL, OKOHEUHOE YCTPOICTBO, MOHUTOD
muHBL. MeTtoap! nepenadu MH(GOpMAanuM ¥ KOMaHJ IO IIHHE.
®opmarer crnoB. Komanmnoe crnoBo. CnoBo manHbiX. CioBO
cratyca (cocTosiHUs). BpemeHHble WHTEpBasibl, BPEMEHHOM
MPOMEXKYTOK MEX Ty cooOmeHusMu. Tpanzakuuu mo muae MIL-
STD-1553B; xoutposep munbl (KII) — okoHeuHOE yCTpOicTBO
(OY), OY — K, OY - OVY. IlluHHBIE CTPYKTYpPHI C
U30BITOYHOCTRIO. [IprMephl aBHAIMOHHBIX OOPTOBBIX CHCTEM
cesizeit Ha ocHoBe MIL-STD-1553B. TOCT P 52070-2003

Pa3)1em,1 TEMbI JUCIHUITIIUHBI HCKHH“ 113 (C3) JIP ‘ KII CPC
> (1ac) (1ac) (dac) (gac) (dac)
Cemectp 3

Paszgen 1. 2 - - 4
Tema 1. Beenenune. KoMMyHUKamOHHBIE CHCTEMBI
Y IIVHBI 151 BCTPOSHHBIX U OOPTOBBIX
BBIUMCIIUTENFHBIX U YIPABISIONINX CUCTEM.
Tewma 2. . [TocnenoBarenbHble HHTEP(EHCH 1
IIFHBI CBS3H.
Paznen 2. Hlunet ARINC 429 niist aBHOHUKH. 2 - - 4
Paznen 3. boprosas aBuanmonHas muHa MIL- 4 8 - 10
STD-1553B.
Pasnen 4. boprossie cetn AFDX jist 5 9 10
HWHTEIPUPOBAHHOW MOJYJIbHOW aBHOHUKHU

Paznen 4

BoproBeie cetu AFDX pist MHTErpupoBaHHOW MOIYJIBHOM
aBuonuku. Cranpapt ARINC 664 p7. AFDX — Avionics Full
Duplex Switched Ethernet. CemwuypoBHEBass MOJeIb CTeKa
npotokosnioB 1 AFDX. Komnonentst cetu AFDX, oxoneuHas
cucrema End Systems (E/S), xommyTaropsl, JuHKH. Tomonoruu




cereit AFDX. ®opmat kampos AFDX. Ilaketsl u cooOrueHus
AFDX. Bupryamsusle muaky, Virtual Link (VL), Sub-VLs,
HE3aBHCUMOCTh HMH(pOPMAIMOHHBIX MOTOKOB B VL. IMonurtuka
¢dopmupoBanust Tpaduxa, Traffic shaping, Traffic policing.
IMapamerpst Tpaduka B VL. wuHTepBan NpenocTaBiIeHUs
nponyckHoil criocoOHocTH, Bandwidth Allocation Gap (BAG).
[IpaBuna padotsl okoHeuyHoro y3na End System (ES) B AFDX.
[TnanupoBumk ~ Scheduler  mympTuUTeKCHpoBanuss VL  wu
moxurtep. [lokazatenu mnpousBoautensHocTd ES, 3anmepikka
latency, mxutTep. Paspens partitions B cucremuom I10 ES u VL
AFDX. W36siTounsie crpykrypsl cereit AFDX. Ilpunummst
HOCTpoeHHsT M (QyHKIHOHUpOBaHUA. KoHTpons uenocTHoCTH
HOTOKa KazpoB,Integrity Checking, yIpaBlleHUEe
n30bITOuHOCTHIO, Redundancy Management 8 ES. KommyTtaTtopsr
AFDX. @yskuuoHanbHele Onoku  kommytartopa AFDX.
[Mapamerpsl nonutiku GopMupoBanus Tpaduka ¥ GpuUIbTpaLUU
KaZpoB. YdeT u KoHTposb, Bandwidth accounting, nmpomyckHoi
cnocobHoctn VL. Tabmuusl  kondurypauuu.  DyHKIMU
kommyTtanmu.  llpuopurerst Tpaduka. ES B xommyTarope
AFDX. ®yHKIIMY MOHUTOPHUHIA B KOMMYTATOpeE.

Tabmuna 6 — JlabopaTopHble 3aHATHS U UX TPYIOCMKOCTh

N3 Hux Ne
Ne HaumenoBanue mabopaTopHbIX paboT Tpynoemkocts, | mpakTiieckoii | pasiena
n/n (gac) MOJTOTOBKH, | JUCIUII
(gac) JIUHBI
Cemectp 2
1 | TpaH3aKuXHU OIMHBI MonenupoBanue u 8 3
MIL-STD-1553B aHaIN3
2 | Omymsims paboThI MonenupoBanue u 9 4
OKOHEYHOTO y3J1a aHaINn3
cetu AFDX. AFDX
End System
emulation
Bcero 17

Pazgen 5.

SpaceWire — KOMMYHHKAI[HOHHAsI CHCTEMa HOBOT'O IOKOJICHHS
Ju11 OOPTOBBIX CHCTEM KOCMUYECKHX ammapartoB. EBpomeiickuit
cranaapt ECSS-E-50-12C na cereByro Texuosnoruto SpaceWire.
Hctoku u wucTOpUS pa3BUTHSL. SpaceWire kak ceteBas
TEXHOJIOTUSI MHTErpanuu KoMMyHHKanuii Ha 6opty KA. Crex
nporokonoB SpaceWire. DyHKINHK YPOBHEH CTEKa MPOTOKOJIOB.
Ousnueckuit  ypoBeHb.  CurHampHblii  ypoBeHb.  JIuHka
SpaceWire. XapakTepuCTUKH M MPUHLUIBI YHKIMOHUPOBAHHUSL.
DS-kxoaupoBanue OuroBoro moroka. KomupoBaHHe CHMBOJIOB.
VYposens o0OmeHoB, Exchange Level. Ynpaenenue mnoTokom,
KpeauToBaHue. YpoBeHb maketoB. dopmat makeroB SpaceWire.
CereBoii ypoBeHb SpaceWire. UepBsuHas MapuipyTH3aLusi,
Wormhole  routing. MapumpyTuszupyiomme  KOMMYTaTOPbI
SpaceWire. IlyreBas a;pecarms, yJajJeHHE  3arojOBKa.
Jlormueckast azgpecanus.  Yopaisuomue KoAbl. TaliM-Kozbl
SpaceWire. ~CranmapTtel TpaHCHOpPTHOrO  ypOBHS  ceTei
SpaceWire. npotokon RMAP. Paseurtue cranmapra SpaceWire.
Poccuiickuit  cranmapr  SpaceWire-RUS.  Pacnipenesnennsie
npepbiBaHusi. BeickokockopocTHble nHkH GigaSpaceWire.

4.5. KypcoBoe IpOEKTHPOBaHHE/ BBIOIHEHUE KyPCOBOIl pabOThI
V4eOHBIM IUIAHOM HE IPEXyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00y4aromuxcst

Bupl camocTosTenbHOM pabOThI U €¢ TPYI0EMKOCTh IPUBEICHBI B TabmHIIE 7.

Tabnuia 7 — Bujpl caMOCTOSTENFHON pabOThI H €€ TPYAOEMKOCTh

Bun camocrostensHOI paboTh Beero, | Cemectp 3,
4ac qac
1 2 3
3ydeHne TeopeTH4ecKoro MaTepuana
15 15
nucuumnzsel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Beinonuenue pedepara (P)
[MoaroroBka K TeKyIeMy KOHTPOIIO 15 15
yeneBaemocTr (TKVY)
JHomamrnee 3ananue (J3)
Konrposnbhbie padbotel 3a04anK0B (KP3)
[ToaroroBka K MpOMeKyTOIHOM ] ]
arrectaiuu (ITA)
Bcero: 38 38

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl IPaKTUYECKUX 3aHATHH U UX TPYL0EMKOCTh MPUBEICHBI B TA0IHILIE 5.

Ta6m«1ua 5— HpaKTI/I‘ICCKHC 3aHATHUA U UX TPYJAOCMKOCThH

Ne | Tembl NpakTUYECKHX
wn 3aHATUH

W3 Hux No

®DopMBbI IpakTUUECKUX | TpynoeMKOCTh, |MPaKTHYECKOH |pa3zaena
3aHATHN (gac) MOJATOTOBKH, | UCIIHAI

(1ac) JIMHBI

5. TlepedyeHb yueOHO-METOANIECKOTO OOECIICYCHHS
JUTS CAMOCTOSITEIIBHON paboThl 00y4aroNIUXCcs 0 JUCIUILTHHE (MO/IYJIIO)

Y4eOHO-METOANIECKHE MATePHUANbl Ui CAMOCTOSITEILHON pabOThl OOYYAOIINXCS YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TaHHUIA

HepequL TNICYATHBIX U JJICKTPOHHBIX y‘IC6HBIX HU3JaHUK IIpUBEJCH B Ta6J'II/ILIC 8.

Tabmuma 8— [lepeueHpb MEYATHBIX M 3JICKTPOHHBIX y4eOHBIX M3IaHUI

YueGHBIM MIAaHOM HE MPEyCMOTPEHO

4.4. JlaGopatopHbie 3aHATHS
TeMbl 1a00PaTOPHBIX 3aHIATHI U UX TPYA0EMKOCTh IIPUBE/ICHBI B TAOIHIIE 6.

KommaecTBo 3K3eMIUIIpoB B
HIudp/
URL apec Bubnunorpaduueckas ccplika Oubnmoteke
AP (KpOMe 3JIEKTPOHHBIX SK3EMIULIPOB)
004 T 96 BrluucnurensHble CUCTEMBI, CETH U 40




TEJIEKOMMYHHKaLMK: y4eOHuk / A. U.
I'ycesa, B. C. Kupees. - M. : Akanemus,
2014. - 288 c. : puc., Tabm. - (Beicuee
npodeccroHanpHOe 00pa3oBaHHe.
WHpopMmaTiKa 1 BHIYKCIUTENIbHAS TEXHUKA).
- bubnuorp.: c. 284 (10 nass.). - ISBN 978-5-

Ne /i HaumenoBanue

He npexycmoTpeno

9. MatepuanbHo-TexHHYEeCKas 0a3a
CocTtaB  MaTepHalbHO-TEXHUYECKOH  0a3bl, HEOOXOAMMOH Ui  OCYIIECTBICHHS
00pa30BaTeILHOrO MPOIIecca MO TUCLMILTHHE, IPEACTaBIIeH B Tabauuel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUIECKON Oa3bl

7695-5813-9
004.45(075) | Koxanos 10.®., Konbanés M.O. 84
K58 Wurepdeiics 1 mpOTOKOIBI CEeTei

CIIE/LYIOIETO MOKOJICHHS: TEOPHUst 1
npakrtuka: yue6. nocobue. CI16.: I'VAII,
2010

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB
HH(pOPMALIMOHHO-TEIEKOMMYHUKALIMOHHOM ceTr «IHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB nH(OpPMAIIHOHHO-
TENICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTHUCLMIUTHHBI
npuBezieH B Tabuune 9.

Ne HaumeHoBaHME COCTaBHON 9acTh Howmep ayzuropun
n/n MaTepuaibHO-TEXHUYEeCKOW 0a3bl (pu HEOOXOIUMOCTH )
1 | Mynsrumenuiinas 1eKIUMOHHAS Ay UTOPUS BM. 52-33a
CriennanusupoBanHas JabopaTopus «BcTpoeHHBIX
2 . P patop p BM. 12-29
KOMIBIOTEPHEIX CHCTEM

10. Ouenounsle cpencTBa LTSI TPOBEACHUS IIPOMEKYTOUHOM aTTeCTAIIII
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IPOMEKYTOUHOH aTTecTalluu
oOyJaromuxcs 110 JUCHUIUIMHE IpUBEJeH B Tadmmie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEICHHUSI IPOMEKYTOUHOM aTTECTAIMU

By npoMexyTouHOH aTTecTalun [TepeyeHb OIIEHOYHBIX CPEICTB

3auer Cnmcok BOIIPOCOB

Tabmuma 9 — IlepeueHp OJNEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALKOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»

URL angpec 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

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIICTCHIIUH 00Yy4aroIMMHCS IIPUMEHSETCs 5-0alIbHas MIKala OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi mpuBe/icHa B Tabnuie 14. B TeueHune cemecTpa MOKET HCIIOIB30BATHCS
100-6annbHas — IIKajga  MOJYJIbHO-PEMTHMHIOBOH  CHUCTEMbl  YHHBEpPCUTETa,  HpaBuia
UCIIONb30BaHUsl KOTOPOH, YCTaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauua 14 —Kpurepun oleHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

OlieHKa KOMIICTEHLIMH

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/

XapakTepucTrka cOpMHUPOBAHHBIX KOMIIETCHIIUIM
S-0authHas IIKAIA pAKTep bopip

8. TlepedeHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHp NPOrpaMMHOrO OOECIICUCHHUS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa30BaTeIpbHOro IPoLecca MO JUCIHUILIHHE.
IlepeueHnb HcnoNb3yeMOro NporpaMMHOro obecrneueHus npeactasiex B tabmauue 10.

Tabnuua 10— Ilepedenp nporpaMMHOro odecredeHus

— oOyuaromuiicss r1y0OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
MaTepHa;

— YBEPEHHO, JIOTHYHO, IIOCJICJOBATENIBHO U IPAMOTHO €0 H3Jaraet;

— ONMpasCh Ha 3HAHHUS OCHOBHOH U IONOJHUTEIBHOM JIHTEPaTypHl,
TECHO MPHBSA3BIBAECT YCBOCHHbIC HAYYHBIEC MOJIOKEHHS C MIPAKTHIECKON
JIeATEIBHOCTBIO HAIIPABIICHHUS;

— yMeno 000CHOBBIBAET M apTyMEHTUPYET BBIIBUIaeMble UM HICH;

— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS;

— cBOOOJIHO BIIaJIeeT CHCTEMOH CHEIMATU3HPOBAHHBIX MOHATHIH.

«OTJIMIHO»
«3a4TCHO»

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONIb3YEeMBIX npu
OCYIIECTBICHUH 00pa30BaTEILHOIO MPOLECCA 110 AUCLUILIUHE

IlepeyeHbp HUCMONB3yeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumne 11.

Tabnuua 11— IlepedeHp nHGpOPMALTMOHHO-CIIPABOYHBIX CHCTEM

— o0yyaromuiics TBEPO YCBOKMJI MPOrPAMMHBIM MaTepual, IPaMOTHO U
[0 CYyLIECTBY M3JlaraeT €ro, OMNHpasch Ha 3HAaHHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEM;

— yBSA3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH JESITEIbHOCTHIO
HAaIpaBJICHHS,;

— apryMEHTHPYET Hay4YHbIe MOJIOKCHHS;

— JIeJIaeT BLIBOJILI U 0000IEHNS;

— BJIQJICET CUCTEMOM CIICUAIM3MPOBAHHBIX TIOHITHIA.

«XOPOIIIO»
«3a4TEHO»




OrieHKa KOMIIETEHI N X . 12 Kommnonentsl cett AFDX, okoneunast cucrema End Systems
S-OayuIbHas HIKaIa AAKTEPHCTHKA CHOPMHPOBAHHbIX KOMIICTEHILii (E/S), xommyraropsl, muHku. Tononoruu cereit AFDX.
— 00y4aroNMiACsl YCBOWJI TOJILKO OCHOBHOM IpOrpaMMHBII MaTepual, 13 ®dopwmar kaapoB AFDX. TTakets! u coobmenust AFDX.
[0 CYIIECTBY H3JaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOIL 14 Bupryanbhbre muukw, Virtual Link (VL), Sub-VLs,
JITCPATyPBI, HE3aBUCUMOCTh HH(OPMAIOHHBIX IOTOKOB B VL.
«YOBTETBOPUTEILHO) | Z1ONyCKACT HECYIECTBEHHEIC OIIMOKH H HETOIHOCTH; . 15 IMonutuka Gpopmupoanus tpaduka, Traffic shaping, Traffic
GAUTOHON — UCHBITBIBAET 3aTPyJHEHHA B NPAKTUYECKOM INPUMEHEHHH 3HAHHUH policing.
HAaIIPaBIICHUS;
— cnabo apryMEHTHUPYET HAYYHBIC TOJOKEHHS, 16 Iapametps! Tpaguka B VL.
— 3aTpyAHsieTcs: B (POPMYJIHPOBAHHHU BBIBOJIOB U 0000IIICHHIA; 17 ITnanuposumk Scheduler mynprumnexcupoBanus VL u
— 4aCTHYHO BJIAJIECT CHCTEMOH ClieIIMaIN3HPOBAHHbIX TIOHATHIA. JDKHUTTEP.
— 00y4aromuics He YCBOWI 3HAYMTCIBHOH YaCTH IPOrPaMMHOIO 18 IMoxaszarenu npoussoautensHocTu ES, 3anepxkka latency,
Marepuana; JOKHTTED.
«HEYIOBIIETBOPHTEIBHOY | ZIOMYCKACT  CYICCTBCHHBIC ~ OUIMOKH M HOTOUHOCTH  TIpH 19 Pasnens! partitions B cuctemuom I10 ES u VL AFDX.
«HE 3aUTEHO» PACCMOTPEHHH MPOGIEM B KOHKDETHOM HANPaBICHH; o 20 HW30b1Tounsle ctpykTypsl ceteit AFDX. ITpunuunmsl
— UCIBITBIBACT TPYJHOCTH B IPAKTUYCCKOM IIPUMCHCHHH 3HAHUI;
— He MOXKET apryMEHTHPOBAaTh Hay4HbIE MOJIOXKCHHS; HOCTPOCHHS U (YHKIIMOHUPOBAHHUSL.
— He QOPMYIHPYET BEIBOJIOB M 0000IIEHHil. 21 KonTpons nenoctHocTy noroka kaapos, Integrity Checking,
yrpasienne nu30bITouHOCTRI0, Redundancy Management B ES.
10.3. TumnoBsle KOHTPOJIbHBIE 33AaHUS UM UHBIE MaTepHaJIbL. 22 Kommyraropst AFDX. @yHkiroHaIbHbBIE OIOKH KOMMYTaTOpa
Bomnpocs! (3agaun) i 5K3aMeHa MpecTaBlIeHbl B Tadmue 15. AFDX.
Tabnuua 15 — Borpocs! (3aaun) st 9K3aMeHa 23 [Mapametps! monutrku GopmupoBanus Tpaduka u
Kox (uIbTpaUUK KaJipoB.
Ne n/m IlepeucHb BONpocos (3a1ay) Uis 9K3aMeHa MHAMKATOpA 24 Vyer u koHTpOb, Bandwidth accounting, nponyckHoit
Y4eOHBIM IIAHOM HE TIPELYCMOTPEHO cnocobrocry VL.
25 Tabauus! koHpurypanun. OyHKIMH KOMMYTaLUH.
Bonpocs! (3anaun) mis 3auera / qudd. 3adera npecrasieHs! B Tabuuue 16. [proputetst Tpaduka.
Tabnuua 16 — Bonpocs! (3amaun) s 3auera / audg. 3agera 26 SpaceWire Kak ceTeBast TEXHOIOT s HHTCTPALHH
Kon KoMMyHuKanuii Ha 6opty KA.
Ne i/ ITepeuens Bompocos (3axay) 1714 3a4eta / qudd. 3ayera MHIHKATOpA 27 Crex npotokonoB SpaceWire. DyHKIMHN ypOBHEH cTeka
1 TpebGoBaHus 1 XapaKTePUCTHKU KOMMYHHKAIMOHHEIX cpeacTs, | [1K-10.3.1 HPOTOKOJIOB.
KaHAJIOB, LINH, CeTeHl [ GOPTOBBIX CHCTEM YIPABICHHS U 28 Puznieckuii ypoBeHb. CUTHATBHBIH YPOBCHS.
MOJIC3HOM HATPY3KHM AaBUOHUKH M KOCMHUYCCKOM TEXHHUKH. 29 JInuka SpaceWire. XapakTepUCTHKU U PHHLAIIBI
2 OCHOBBI OpraHU3alNH MOCIEA0BATENbHBIX KAHAIOB U IIIMH B IK-10.V.1 ¢yHKUMOHUPOBAHHS.
GopTOBEIX crcTeMaX. CHMIUICKCHBIE, TyILICKCHBIE, 30 DS-konupoBanue 6uToBOro notoka. Komuposanue CHMBOJIOB.
MOy AyIIEKCHbIE CXeMbl 06MeHa. Kommmsuu u 31 Yposens oOMeHoB, Exchange Level. Ynpasienne norokom,
apOuTpUpOBaHHE. KpeIUTOBAaHHUE.
3 CtpyKTypa ¥ MPUHIUIBI OPraHU3alli CUCTEM CBA3EH MO TIK-10.B.1 32 Yposenb nakeros. Dopmar naketos SpaceWire.
craumapty ARINC 429. 33 CereBoit ypoeHns SpaceWire.
4 Konuposauue u snekrpuaeckue curaansl ARINC 429. MK-11.3.1 34 UYepssunas mapupyTtusanus, Wormhole routing.
5 Ciosa, PDU nporokona ARINC 429. Anpecauus u MK-11.Y.1 MapupyTusupytomue KOMMyTaTopst SpaceWire.
NapaMeTpsl, CTAaTyC. 35 [TyreBas anpecanus, yaaaeHue 3aroinoBka. Jlorndeckas
6 Crangapt MIL-STD-1553B Ocnosuble nonstus. Konrpomnep | I1K-11.B.1 azapecarus.
IIHMHbI, OKOHEYHOE YCTPOICTBO, MOHUTOP IIMHBI. 36 Yupasastomme konbl. Takim-konst SpaceWire.
7 MeToapl nepenaun MHGOPMALME ¥ KOMAHI 110 LIHHE. 37 Crangaptel TpancnoptHOro ypoBHs ceteit SpaceWire.
Dopmartsl cioB. Komanauoe cinoso. Cioso qaHubx. CloBo nporokon RMAP.
craryca (COCTOSIHUS). 38 PacnipeneneHHble pepbIBaHMS.
8 BpeMeHHBIC HHTEPBAIBL, BPEMEHHOI IIPOMEXKYTOK MEXITY 39 BricokockopocThble Hku GigaSpaceWire.
COOOIIEHUSMH.
9 Tpanzakuuu no muHe MIL-STD-1553B; koHTpoIIep MUHBI Ilepeuens TeM [uIsi KypcOBOTO IPOEKTUPOBAHUS/BBINOIHEHHS KypcOBOH padoTh
(KIL) — okoneuHoe ycrpoiicteo (OY), OV — KIII, OY — OY. HpPEJICTaBIEHbI B Ta0muue 17.
10 II1HHBIE CTPYKTYPBI C U30BITOYHOCTBIO. Tabauua 17 — IlepeyeHb TeM 17151 KypCOBOTO NPOSKTUPOBAHHS/BBIIIOJIHEHUS] KypCOBOH paboThI
11 CeMuypoBHEBas MOZIENb CTeKa POTOKoIoB U AFDX. | Ne i/t | [IpumepHBIii IepedeHb TeM ISl KYPCOBOTO MPOSKTUPOBAHUSI/BBIMOIHECHHSI




KypCOBOM paboThbI

Y4eOHBIM IIIIAHOM HE MPEAYCMOTPEHO

Bonpocsl Ui mpoBeleHUs IMPOMEKYTOYHOW aTTECTAlMM B BHAE TECTUPOBAHUS
npezacTaBieHbl B Tabuie 18.

Tabauua 18 — IIpumepHslii nepeyeHb BONPOCOB JJIsl TECTOB

Kopx

Ne n/n [IpumMepHbIii nepedeHb BOIIPOCOB ISl TECTOB
HMHJUKaTopa

He npenycmotpeHo

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYArOIIMXCS 3a0YHON (HOPMBI
00yueHus1, IpeIcTaBIeHbl B Tabuuie 19.

Ta6nuia 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PAdOT

He npexycmoTpeHo

10.4. Mertonuyecknue  Marepuajibl,  ONpPEACTSAIONAE  HPOUEAYpPHl  OLEHHBAHUS
WH/IMKaTOpPOB, XapaKTEPHU3YIOLIMX OTambl (OPMUPOBAaHMS KOMIICTCHIMH, COJEpKarcs B
JIOKAIbHBIX HOpPMAaTuUBHBIX akrax [ YAII, permaMeHTHpyOmMX MHOPSOOK M HPOLERYPY
MPOBEJICHUSI TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00Y4YaronXCs
T'YAIL

11. Meroauueckue yka3zaHus Ui 00y4aroMXCsl IO OCBOCHUIO TUCLIUILIHHBI

11.1. Meroguueckue yKaszaHusi Il OOyYarOUMIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAYCHHE JIEKIOHHOIO MaTepuajla — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riyOoKoe M SICHOE H3JIOKEeHHe yueOHoro marepuana. Ha3zHaueHune COBpEMEHHOH JIEKIMU B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI HOJIyYUTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHHU
GbyHIaMEHTANBHBIX OPOOJEM AWCLMIUIMHBL, METOAOB HAYYHOrO IIO3HAHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(GOPMAMOHHYI0 (YHKIMHU. JIeKIus pacKkpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOIM 00nacTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTaBICHHE O AWUCLUILUIUHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCIUILTMHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOMMICS JICKIIMOHHOTO MaTepHaa;

— TOJYyYCHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OTIPEEISIETCS EeJeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

— MOJyY€HHE OIIbITA TBOPUECKOI PabOTHI COBMECTHO C IPETIOIaBaTelIeM;

— pa3BuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAa4ecTB, JIIOOBM K TpPEeaMETy |
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIIUICHHS.

— MOsBJIEHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO ISl CAMOCTOSTEIIFHOM PaboThI;

— MOJNydYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHA HAyKH WM TEXHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha OiKaiiime roapr;

— HAYYUThCS METOAMYECKH 00pabaTthiBaTh MaTepuai (BBIACIATH IJIaBHBIC MBICIH H
MOJIOXKEHHs, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSATH MX B  Pa3IMYHBIX
(hopMypoBKax);

— MOJIyYeHHE TOYHOrO IOHMMaHHUS BCEX HEOOXOIUMBIX TEPMHHOB U ITOHSATHH.

JIeKIMOHHBI ~ MaTepual MOXET COIPOBOXKIATHCS JAEMOHCTpAlMed ClaiiioB U
HCIIONB30BAaHUEM DA3JaTOYHOrO MaTepuana Ipu IPOBEAECHMH KOPOTKHMX AMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUILINHE.

11.2. Meroauueckue ykaszaHus IS OOYYArOIIMXCS MO MPOXOXKACHHIO MPAKTHYCCKUX
3aHATHH

[IpakTHueckoe 3aHATHE SABIAETCS OJHONH M3 OCHOBHBIX (DOPM OpraHm3anuy yd4eOHOTO
MpOLECcCa, 3aKII0YAIONIAsCS B BBIITOJHEHUH 00YYaOIMMUCS 110l PYKOBOACTBOM IPENOAaBATENs
KOMIUIEKCa y4eOHBIX 3aJaHuil C LENbI0 YCBOGHHS HAayYHO-TCOPETHYECKUX OCHOB y4eOHOI
JICLMIUTHHBI, TPUOOPETEHNUST YMEHHI U HaBBIKOB, OIBITA TBOPUECKON NESTEIbHOCTH.

Lenblo mpakTUUECKOro 3aHATHS AJIs1 00yYaIOIIEerocs SBJISETCs IPUBUTHE 00yYaronuMcs
YMEHUI ¥ HaBBIKOB IIPAKTUYECKOH JIESATEIFHOCTH 110 N3y4aeMOH TUCIUIIINHE.

[TnanupyemMsbie pe3ysabTaThl IPH OCBOSHUH 00YYaIOIMMCS IPAKTHYECKHUX 3aHATHIL:

— 3aKpervieHue, yriyOJeHWe, paclIMpeHde ¥ AeTaNu3auds 3HAHUH TNPU PEICHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE TI03HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOATENBHOCTH  MBIILICHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJICHHC HOBBIMM METOJAaMH W METOJAMKAMH H3Y4YEHHsS KOHKPETHOH yueOHOI
JUCIIUTIINHBL

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS IOJYYEHHBIX 3HAHUH IS
BBINOJHEHHS 3aJaHHH;

— ofecrieyeHHe PalMOHAIBHOTO COYETaHHs KOJUICKTUBHON M MHAMBHAYalIbHOH (opm
0o0y4eHusl.

3amMeuaHus K BHITIOJIHEHHUIO MPAKTHYECKHIX 3a/IaHUil:

IIpoueccbl: BHE 3aBUCMMOCTH OT KOJMYECTBA MPOLECCOB B 3aJaHMU MPOrpaMma H0JDKHA
paborath KOppeKTHO Ha Jro00M 4mcine mpomeccoB. llox TEpMHHOM — «KOPPEKTHOY
MO/IPa3yMeBaETCs:

e BplnaBaTh OJMHAKOBBIN PE3yJIbTAT B 33/1aUax, I7ie OT YUCIIA IPOLECCOB HE 3aBUCUT
MaTeMaTUIeCKUi pe3yIbTaT BEIYMCICHHUH (TIepBasi, 4aCTh 3aJaHUI BTOPOH B TPEThS
nabopatopHsie paboTHI).

e BbinaBaTh  pa3nMuHble, HO INPaBWIbHBIE PE3yNbTaThl B 3ajayax, IJe
MaTeMaTHYeCKUil pe3ysbTaT 3aBHCHT OT YHCIIa MPOLECCOB (HANpUMEp — YacThb
3a1a4 2 1abopaTopHOi paboThI).

Beluncienusi: MCHONB30BAaHUE PACIPENCIICHHBIX BBIYUCICHUH JIOJDKHO paclpeiesiTh
Harpy3Ky M COKpallaTh BpPEMs BBIIOJIHEHHS 33aud, a HE YBEINYUBATH BPEMS U KOIHYECTBO
BBIYMCIICHHH OTHOCHUTENIBHO OJJHO331a4HOr0 BhINOJIHeHUs . Hanpumep:

e Ecnu BeKTOp J0JDKEH OBITh MepeaH 0T OAHOTO Mpolecca IPYruM Hporeccam, TO
9TOT BEKTOP HY>KHO CO3/1aBaTh TOJIEKO B TOM IIpoLiecce, KOTOPBIi OyJeT pacchliaTh
JIaHHBIE, a HE BO BCEX.

KoMMyHukanum: Tak Kak BBIYHUCIMTENN (IIPOLECCHI, MPOLECCOPbI MM BBIYUCIUTENbHbIC
MAaIllHbl, KOTOPHIC pPEaIM3yIOT BBIYMCIICHHS) 3aBEAOMO OBICTpEe, 4YeM KOMMYHHKAIWH,
CIIe/IOBATENIbHO, TIepeiaya JIaHHBIX MEXAY MPOLEeCcCOpaMU JODKHA OBbITh  MHHHMAIIBHO
HeoOxoaumoin. Hanpumep:

e Ecinu mpu COPTHPOBKE MATPHILBI OTIEIbHBIE MPOLECCH JOKHBI COPTHPOBATH
OTAEJIBHBIC CTONOLBI (CTPOKH), TO HE CIEAyeT IepeaaBaTh IpoleccaM BCIO
marpuinty. IlepenaBath ciemyeT HENMOCPEICTBEHHO CTPOKH, KOTOpbIE OyayT
OTCOPTUPOBAHBI.

e Oco0OeHHO He CTOMT HCoib30BaTh MeToa Alltoall asst TpaHCIOHHPOBAHUS MATPHIL.

CrpykTtypa u hopmMa 0THeTa N0 NPAKTHYeCKOl padoTe
Cogep)kanue oTaeTa

e 3amanue.

e Texct mporpaMMel.



e PesynbraTt paboTHI IPOrPaMMBI.
e BriBoabI

TpeboBanusi k opopmiIeHHIO 0TUETA 10 PAKTHYECKOIi padoTe

Otuer o maboparopHoit pabore OGOpPMISIETCS B COOTBETCTBHH C TPeOOBAHUSIMHU
otdopmiernn ot4eToB 0 HUP, KypCOBBIX U IUIIOMHBIX IIPOCKTOB ciexyeT nons3oBatses I'OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/obl_main.shtml )

Otuer opopmIIsieTcs: B 3JI€KTPOHHOM M OyMa)KHOM BHJIE.

11.3. Meroauueckue yka3aHusi yisi 00y4arOIUXCs 0 MPOX0XKICHUIO CaMOCTOSTEIBHOM
paboTsl

B x0/ie BBINOJIHEHUSI CAMOCTOSITENILHON pabOoThI, 00y4aromuiicss BHIIOIHACT paboTy IO
3alaHUI0 M IIPY METOJUYECKOM PYKOBOACTBE IpenojaBatess, HO 0e3 ero HemocpeiACTBEHHOro
y4acTusi.

B mporiecce BBIMONHEHUST CAMOCTOSTENBHON PaboThl, y 0Oydaromerocsi hopMupyercs
Lenecoo0pasHoe IIIaHUPOBaHUE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BMBAaTh yMEHUs
1 HaBBIKM B YCBOCHHM M CHCTEMATH3al[MU NPUOOPETaeMbIX 3HAHUM, 0OECleYyrBaeT BBICOKHUIA
YPOBEHb YCHEBAEMOCTH B MepHOJ OOy4eHMS, MOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
Mpo(eCCHOHANTBHOTO YPOBHSI.

MeTroanueckUMH ~ MaTepuajaMH,  HalpapisIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00y4aroIIMXCs ABISAIOTCS Y4eOHO-METOANYECKUE MaTepUabl O JUCLUIIMHE.

11.4. Meroquueckue yKa3aHus Ui OOYYArOUMXCS 10 MHPOXOXKICHHIO TEKYILEro
KOHTpOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCHEBaEMOCTH IPEIyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHUM
00y4aroMXCs, OCYIMIECTBIIEMOr0 B TCYCHHE CEMECTpa C LEIbI0 OLCHUBAHUS XO/a OCBOCHHS
JUCIIUIUTAHBL.

11.5. Meroauueckue yka3aHusl sl OOYYAIOIIMXCSI IO MPOXO0XKICHUIO MPOMEKYTOYHOM
aTTeCTalHN.

IIpomexyTrouHas  arrectanus  OOydYalOIIMXCS  TNPEIyCMaTPUBAET  OLCHUBAHUE
MPOMEXKYTOUYHBIX M OKOHYATEJIBHbIX PE3yJbTaTOB 00y4YeHHs MO AucuMIUIMHe. OHa BKJIIOYAeT B
ceost:

— 3a4eT — 3T0 (hopMa OLIEHKM 3HAHMH, MOJTYYEHHBIX OOYYAIOIIMMCS B XOZE N3y4YCHUS
y4eOHOH IMCHUILIMHEL B [IEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHUH CEMECTpa) OLCHKA 3HaHUI
00y4aromumMes 110 OTACNBHBIM pa3JielaM JUCLUIUIMHBL C aTTECTALMOHHONW OLEHKOH «3a4TeHO»
WIN «HE 3a4TCHOY.

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




