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AHHOTALUSA

Jucuunnnna  «CuCTeMbl  peajbHOr0  BPEMEHH»  BXOAUT B BAPUATUBHYIO  4acThb
00pa3oBaTeNbHOM IpOrpaMMBl  TIOATOTOBKM —oOydwaromuxcss 1o  crenuansHocTH  «09.05.01
«[IpuMeHeHHe W OKCIUTyaTalusi ABTOMATH3MPOBAHHBIX CHUCTEM CHELHAJIbHOTO Ha3HAYCHUS»
HAIPaBJIEHHOCTb «ABTOMATU3HPOBAHHbIE CUCTEMbl O0OpPAOOTKM HMH(OPMALMU U YHPABICHUS.
JucnumninHa peanusyercs kadenpoit Nel4.

JlucumminHa HaueneHa Ha (JOPMHUPOBAHKE Y BBITYCKHHKA

poheCcCHOHATBHBIX KOMITETEHIIHHI:

ITK-22 «crmocoOHOCTh HCIONB30BAaTh CIELHUATIBHYIO JIUTEPATYPy U HAYYHO-TEXHHYECKYIO
MH(POPMAINIO, OTPAXKAIOIIYIO0 JOCTIKCHUS OTEYECTBEHHOW M 3apyOeKHOM HAyKH M TEXHUKH B
o0J1acTH aBTOMATH3ALUI.

ConepkaHKe TUCHUILIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBS3aHHBIX C MPOCKTUPOBAHHEM WU
pa3paboTKOl HaJEKHBIX U OTKa30yCTOMYMBBIX HMPOrPaMMHBIX TPHIOKEHHH, QYHKIMOHHPYIOLINX
Ha wiatpopMe ONEepaLMOHHBIX CHCTEM PEabHOrO BPEMEHHM, C IOMOIIBI0 COBPEMEHHBIX METOJIOB,
ITOPUTMOB, NMPOTPAMMHBIX ITAKETOB M CpEX; MOJIYyYeHHEM (QYyHIAMEHTAIbHBIC TEOPETUYECKHE
3HAaHWA W NPUOOPECTH INPAKTUYECKHE HAaBHIKM B OOJIAaCTH aHayiW3a TPeOOBaHWI M pa3paboTKu
CHCTEM PEaIbHOI'O BPEMEHH.

[IpenoxaBanye QUCHUIUIMHBI IIPEAYCMATPUBACT Clieayronme GopMbl OpraHu3anuy yaeOHOro
nporecca: JIeKLHH, 1ad0paTopHbIe padoThl, CAMOCTOSATEIbHAs pab0Ta CTY/ACHTA, KOHCYJIBTALMH.

[IporpaMmoii IUCIMIIMHBI TNPEIyCMOTPEHBI CIEAYIOIIME BHABI KOHTPOJS: TEKYLIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHas arTectanus B popMe aupPppeHIHpOBAHHOTO 3a4eTa.
O06u1ast TPYA0EeMKOCTh OCBOCHHS TUCIUIIMHBI COCTABIISICT 3 3a4eTHBIX eAnHHMIBI, 108 vacos.

S13bIK 00yUECHHS 110 JUCHUITIMHE «PYCCKHI.

1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AUCHUITIUHE

1.1. Heau npenogaBaHusi JTUCUUIIMHBI
Lenp MUCHUIUIMHBL — TOJYYUTh 3HAHUS, CBS3aHHBIC C NMPOCKTHPOBAHUEM M Pa3pabOTKON

HaJIeKHBIX M OTKA30yCTONYMBBIX IPOrPaMMHBIX NPIIOKEHUH, QyHKIMOHUPYIONNX Ha IUIaThopme
OIEPALMOHHBIX CHUCTEM PEANbHOTO BPEMEHH, C MOMOIIBbIO COBPEMEHHBIX METOOB, AJITOPUTMOB,
NPOrpaMMHbIX NTAKETOB U CPEl.

1.2. IlepeuyeHs MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHsI 10 AUCHHUILIIHHE, COOTHECEHHbIX €
IUVIAHUPYeMbIMH pe3yabTaTtamu ocBoenusi OI1

B pesyinbraTe OCBOEHMS JUCUMIUIMHBI OOYYAIOIIMICS HODKEH 001afaTh  CleAyIOIUMU
KOMITCTCHIMSMHU:
IMK-22 «CHocoOHOCTh HCMONB30BaTh CIEHHANBHYI JUTEPATypy W  HAYYHO-TEXHHUYECKYIO
nHGOPMALIUIO, OTPAXKAIOILYIO JOCTHXKEHHS OTEYECTBEHHON M 3apyOeKHOW HAyKM M TEXHUKH B
001aCcTH aBTOMAaTH3AIIN):
3HaTh

- TEPMHUHOJIOTHIO, OCOOEHHOCTH, THIIbI, CBOWCTBA, OCHOBHBIC XapaKTEPUCTUKU U 00JacTH
MIPUMEHEHHS CUCTEM PEaJIbHOIO BPEMEHH;

- OCHOBHBIE KJacChl, TPEOOBaHUS W APXUTEKTYPHBIE IOAXOIbI, HCIOJNb3yeMble B
OIIEPAI[IOHHBIX CHCTEMaX PealbHOrO BPEMEHH;

-  M3Y4YHTb OCHOBHbIC aJTOPUTMbI IUIAHUPOBAHHS, MEXaHM3Mbl CHHXPOHHU3ALMU U
B3aMMOJCHCTBUS 3a7ay pa3jIMYHOW MPUPOABI M NPOYME BAXKHBIC MEXAHU3MBI,
NIPUMEHSIEMbIE B OTIEPAL[IOHHBIX CHCTEMaX PEaJIbHOTO BPEMEHH;

- OCHOBHbIE CTaHIApThl (B TOM WYHCJIE OTpACIEBbIE) M apXUTEKTYpHbIC pEIICHUS,
UCIIONb3yEeMble IPU Pa3paboTKe U peaiM3aliy CUCTEM PeabHOr0 BpEMEHH;

- OCHOBHBIE OIEPAIIOHHBIE CHCTEMBI PEAIEHOTO BPEMEHH (KOMMEPYECKHE U C OTKPBITHIM
HCXOIHBIM KOJOM), HX XapaKTePUCTUKH, OTIMYUTENbHBIE 4YepPThl W  00NacTH
MIPUMEHEHHSI.

YMETh

- HCIIOJIb30BaTh COBPEMEHHbBIE ITPOrPAMMHBIE PEIICHNUS, NAKEThl U CPebl IS pa3paboTKu
MporpaMMHOro o0ecreueHusi Ha IUIaTGOpMe OINEPAlMOHHBIX CHCTEM pEajbHOTrO
BpPEMEHH;

BJIaJICTh HABBIKAMU

- TPUMEHEHHUS COBPEMECHHBIX MEXaHH3MOB, METOIOB M AITOPUTMOB, HCIIOJIb3YEMBIX B
CHCTEMax peaJbHOr0 BpeMEHH

- pa3pabOTKH, OTJIAIKH, UCTBITAaHUS U JJOKYMEHTHPOBAHUS IPOrPaMMHOIO OOECIECYCHUS
Ha IIaTopMe ONepalnOHHON CHCTEMbI PEaIbHOTO BPEMEHH;

UMETb OIBIT IeATeIbHOCTH

- B UHTCTPUPOBAHHBIX CpelJax IpPOrpaMMHUpPOBaHMS, pPa3padOTKHM M OTJIAJKH,
NpeIHa3HaYeHHbIX Ul PA0OTHI C TIPOrPaMMHBIM 00ECIICUSHHUEM IS CUCTEM PEaIbHOTO
BpEeMEHH

2. MecTo AucHUILINHBI B cTpykType OII
HI/ICI_[I/IHJII/IHZ. 6a3MpyeTc;{ Ha 3HaHUAX, paHee HpI/IOGpCTCHHLIX CTyACHTaMH IIpU H3YyUYCHUU
CJICAYIOIINX JUCHUIUIUH:
— Hudopmaruka
— OCHOBBI TPOrPaMMHUPOBAHHS
TexHomorus nporpaMMUpOBaHKS
- ApaneKTypa BBIYUCIIUTCIIBHBIX CUCTEM



— MuKponpoIeccopHble CHCTEMbI
— CucreMHOE IPOrpaMMHUPOBAaHUE
— CucteMs! ¢ napaiensHol 06paboTkoil nHGopMauy

— OmneparoHHbIE CUCTEMBI
3HaHWA, TIONydYCHHBIC IIpU

W3y4eHUH MaTepuana

BBIITyCKHOH KBaIU(DUKALNOHHOH pabOTHL.

JIaHHOM  JTUCIUIUIMHBI,
CaMOCTOSITENIbHOE 3HAYEHHE, TaK U MOTYT OBITh B JaJbHEHIIEM HCIIOJIb30BaHbI IIPH BHINOJIHEHHH

3. Oo0bem nmucuumiannabl B 3E/akanem. uyac

Jlanubie 00 obmemM o0beMe AUCHUILTHHBL, TPYJIOEMKOCTH OT/ACIBHBIX BHIOB y4eOHON paboThI 1Mo
JUCLUITIMHE (M pacripeesieHne 3TOH TPYJO0EeMKOCTH 110 CeMECTpaM) Mpe/ICTaBiIeHbl B Tabnuie |

Tabnuua 1 — O6beM 1 TPYAOEMKOCTh TUCIIUTLITHHBI

Bun yueOHoi paboTh Beero TpyROoeMKOCTb 10
ceMecTpam
Ne9
1 2 3
OO0wmas TPy10eMKOCTh 3/ 108 3/108
aucuunanasel, 3E/(vac)
Ayoumopmnbwle 3auamus, Bcero 4ac., 34 34
B mom uucne
nexunu (J1), (qac) 17 17
naboparopusie pabotsl (JIP), (1ac) 17 17
Camocmoamensnas paboma, BCEro 74 74
Buja npoMesKyTO4HOr0 KOHTPOJISI: Hudd. Hudd. 3au.
3auet, 1udd. 3auer, sx3ameH (3ayer, 3ay.
Judd. 3a4, Ik3.)

4. CopaepxaHue JMCHUIIMHBI

4.1. Pacnpenesienne TPyA0eMKOCTH AUCIHUILTHHBI

1O pa3fesnaM M BUIAM 3aHATHIH

Paznens! n TeMBl JUCIUIUIMHBL M UX TPYA0EMKOCTh IPUBEICHBI B TAOIHLE 2.
Tabnuua 2. — Pazaenbl, TeMbl AUCUMIUIMHBL U UX TPYJIOEMKOCTh

HUMCIOT

Paznen 3.
JIMCTICTYEPH3ALIMSL.

IInanupoBanue n
ANTopuT™B]
TUIAHAPOBAHUS.

Pazmen 4. Opranmszanus B3auMOACHCTBHS
MEXTY 3a/jauaMH. TIpoGnemsl
CHHXPOHM3ALMK. MeXaHHU3Mbl MEX3aJa4qHO}]
CcHHXpoHM3anuu 1 B3aumozneiicteus (IPC).

Paznen 5. Ympasnenue namsteio B OCPB|
TlpepbiBanust.  OcobeHHOCTH — ApaiiBepoH|
OCPB. Yacs! u Taiimepsl.

Paznen 6. O630p cranmaproB: POSIX
ulTRON, ucOS.

Pasmen 7. O630p OCPB: QNX, VxWorks,
LynxOS, PikeOS.

Paznen 8. Cranmaptet OCPB B o0nacty
apuarmu:  ARINC 653, MILS, DO-178|
KoHueniys n301MpOBaHHbIX Pa3/IeIoB.

Pazmen 9. OCPB QNX. OsHakomieHHE H
HacTpoiika QNX, wucmonp30BaHnEe Cpenbl
paspabotku, API-untepdeiic QNX.

Pazmen  10. POSIX Threads. ®yHkiuy|
yIIpaBICHUS HOTOKAaMH. DyHKIWMH

CUHXPOHU3AIUH ITOTOKOB.

HUroro B CEMECTpPE:

17

17

74

Hroro:

17 0 17 0 74

Paspensl, TeMbI JUCIMIIHHBL Jlexiuu 113 (C3) JIP KIT CPC
(gac) (uac) (gac) (gac) (gac)
Cemectp 9
Paznen 1. Cucrtembl peaabHOrO BpeMEHH, 2 1
O6macte  mpumeHenne.  OmeparnoHHEIE 5
CHCTEMBI PEalbHOTO BPEMEHU: OCOOSHHOCTH
BU/IBI, TPEOOBAHMUS, KJIACCHI, APXUTEKTYPA.
Pazmen 2. Ilpomeccel. Ilotoku. Turmbl 2 3 3

orpaHu4eHui. XapakTepuCTUKU.

4.2. Coaep:xanmue pa3aesioB U TeM JEKIHOHHBIX 3aHATHI

CopnepxaHue pa3esioB U TeM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Tabnuie 3.

Tabnuia 3 - CoaeprkaHue pa3IelioB U TeM JIEKIHOHHBIX 3aHSTHI

Howme .
P HasBaHue u coziepkaHue pa3ieioB U TeM JCKIMOHHbIX 3aHATHI
pasznena
1 CucremMbl peajlbHOTO BpeMeHH

Ilpumep ucnons3oBanus CPB. OGnacte mnpumeHneHus. BcerpanBaemble CHCTEMBI:
0COOCHHOCTH, TpebOBaHMs, OrpaH4YeHUs. Bpems peaxiuu. OnepaoHHbIE CHCTEMBI
peansroro Bpemeru (OCPB). Ocobennoctn OCPB. Cpasuenne ¢ OC 00b19HOTO
HazHauenus. Buner OCPB: xecTkoe peasbHOE BpeMs, MATKOE pealbHOe BpeMs.
Hennaitn. Tpe6osanus k OCPB. Muorosanaunocts. Snpo OCPB: mpeumyecrsa
Boigenenus saapa OCPB, mukposapo, sk3osapo. Apxurekrypa OCPB: MononuTHas,
ypoBHeBast (cioeBas), «kiaueHT-cepBepy». Kimaccet OCPB: muHHManbHOE SAPO
CHCTEMbl ~ PEAIBHOr0 BPEMEHH, SAPO CHCTEMbl PEAILHOIO BPEMEHH U
UHCTpyMeHTanbHas cpepa, OC ¢ nomHbiM  cepBucoM. CpoiictBa OCPB:
CBOEBPEMEHHOCTb, ITPE/ICKa3yeMOCTh, 3 (EKTHBHOCTh, OTKAa30yCTOHYHBOCTS.




IIpoueccel. IToroku. Tunsl orpanuyennii. XapakTepucTHKH.

[Iponecc. Bunpr mapamrensHocTu. Hasnauenwe mporeccoB. CocTosiHHS Tmporecca.
Onepauuu Han nporeccamu. [lnaHupoBaHuWe: MOJMTHKA IUIAHUPOBAHUS, AJITOPUTM
IUTaHUpOBaHus, jucnerdepusanus. IIpuopurer. IloToku. OcCHOBHBIE CBOWCTBa
norokoB. KoHrexcr mortoka. [lepexitoueHne KOHTEKCTa. YIpaBIAOMUN OI0K
motoka. OCHOBHBIE CBOMCTBa TIOTOKOB. MHOTOKpAaTHBIH 3alyCK MOTOKOB.
Peenrepabenbrocts. [lycToit motok. [Ipenmyiuectsa morokos. Hepocratku moToKoB.
[IpeumymiecTBa MHOTOIOTOYHOCTH. THIBI OrpaHMYEHHMH 3a/7a4: BPEMCHHBIC
OrpaHWYEHHs, OTPAaHUYCHUs]  MPEIIISCTBOBAHMS, OrPAaHUYCHHUS  B3aUMHOTO
UCKIIIO4eHHs Ha oOmme pecypesl. Hanxyamiee Bpems Beimonnenus 3agauu (WCET).
XapakTepuCTUKKU 33/1a4 pPEabHOr0 BPEMEHH. PeryssipHOCTh aKTHUBAaLMHM 3aJadyu:
NIEpPUOANYECKHE, ATICPHOANIECKHUE.

8
paszeneHue.
9 OCPB QNX. O3nakomiienue 1 HacTpoiika QNX, ucronb3oBaHue cpefibl pazpaboTKH,
API-unrepdeiic QNX.
10 POSIX Threads. ®ynkuuu ympaBieHus mHOTOKaMu. DYHKIHH CHHXPOHH3ALHH

IMOTOKOB.

Tembr NPaKTU4YCCKUX 3aHATUH U UX TPYAOEMKOCTDL IIPUBEACHBI B Ta6JII/II_I€ 4.

4.3. IIpakTuyeckHe (ceMUHAPCKHUE) 3aHATHS

Tabnuia 4 — [lpakTHUecKHe 3aHATHS U UX TPYIOSMKOCTh

IInanupoBaHue u qucneTYepu3anus. AJroOpUTMbI INIAHHPOBAHUS.

[InanupoBaHre ¥ OLIEHKAa aNrOPUTMOB IUIaHMpoBaHMs. [lmaHupoBanue ¢
HEepeKIloueHneM/0e3  MepeKItoueHus. Buipl IUIaHUPOBAHUS:  NPUOPUTETHBIE,
OecrpHOpUTETHEIC. BecpHOpUTETHbIE aNrOPUTMbI IUIAHUPOBAHMS: IUIAHUPOBAHHE
no mnpunnuny FIFO, nuxnmueckoe mmanupoBanue Round-Robin. Anroputm
IUIAHUPOBAHUS C MHOTOYPOBHEBBIMH O4YepeIsIMH C OOpaTHBIMH  CBSI3SIMH.
[IpyoputeTsl: cTaTHYECKHE, JUHAMUYECKHE. I[IpHOpUTETHBIE IUIAHUPOBIIHKU:
BBITCCHAIONIME, HeBbITeCHstomMe. CTaTHYeCKHE aNrOPUTMbl  I[UIAHMPOBAHMUS.
JluHaMu4YecKkue ~— aNropuTMbl  IUIAHUPOBaHHMsA.  JIMHaMHUYeCKHe  alrOpUTMBI
[UIaHUPOBaHus ¢ AnHamuueckumu npuoputeramu: EDF (earliest deadline first), LLF
(least laxity first). JluHaMuueckue ajJropuTMbl IUIAHUPOBAHHUS CO CTATHYECKUMU
npuopuretamu: RMS (rate monotonic scheduling), DMS (deadline monotonic
scheduling). IMepuomuueckue (timeline scheduling) u amepuoanveckue anropuTMbI
anupoBanus (/xekcona, ['opHa). Anroputmsl Ha 6a3e cepBepa coObituii (polling
server, deferrable server, priority exchange, sporadic server, slack stealing). Ananu3
3¢ PEKTUBHOCTH ITAHNPOBAHHSI.

Opranuzanusi  B3aMMOJCWCTBUS ~ Mexay  3agadamu. Pecypc.  IIpoGnembl
CHHXPOHM3ALMU: B3aUMHasi OJOKMPOBKA, WHBEPCHUS HPHOPUTETOB. IIpOTOKOIIBI
JOCTyIa K pecypcam: MHpPOTOKOJN HACNIeJOBAHHS IPHOPUTETOB, MOTOJOYHBIH
MIPOTOKOJI. MeXxaHu3Mbl CHHXpOHH3aLuK U B3aumoencTeus 3aaa4d (IPC): MbroTekcsr,
cemaopbl, CHTHAJbI, YCIOBHBIC MEPEMEHHBIC, Oapbepbl, COOOLICHUs, [OYTOBBIC
SIIUKH, OYEPEIU COOOIIICHHH.

Vnpasnenne namsateo B OCPB. Menemkep namsitu. [IpepsiBanus. OcobeHHOCTH
npaiisepoB OCPB. Yacke! u TaiiMmepsl. OCHOBHBIE BPEMEHHBIE XapaKTEPUCTUKH.

0630p crangaptoB: POSIX, ulTRON, ucOS.

0630p OCPB: QNX, VxWorks, LynxOS, PikeOS.

Ne
Ne | Tpymoemkoc
TeMbl paKTHUecKnx 3anstuii | POPMBI IPAKTHIECKUX 3aHATHH pyu(q;\g; Tbs | pasnena
n/n JIMCIIHII-
JIMHBI
Y4eOHbIM MIIaHOM HE NPEyCMOTPEHO
4.4. JlaGopaTopHble 3aHATUS
Tembl 7a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IIPUBEICHBI B TAOIHUIIE 5.
Tabnuua 5 — JJabopaTtopHble 3aHATHSI U UX TPYJIOEMKOCTh
Ne T
HaumeHoBanue 1a60paTOpHBIX paboT PYAOCMKOCTE, | No pasniena
n/n (uac) JACLHILIMHBL
Cemectp 9
1 OCPB QNX: HacTpoiika, UCIIOJIb30BaHUE CPEIbI 2 9,10
paspabotku, API-unrepoeiic.
2 Msuoromnorounsie nporpamMmmsel B OCPB QNX 2 1,2,9,10
3 POSIX Threads B OCPB QNX 2 1,2,9,10
4 Bbecnipuopurernsle nonutiky mianuposanus B OCPB 2 3,9,10
QNX
5 IIpuopurernsie monutuku wianuposanus B OCPB 2 3,9,10
QNX
6 Mexanusmsl IPC: MeXaHH3MBbI MEXK3aJauHOM 3 4,5
cunxponuszanuu B OCPB QNX: cemadopsl
7 Mexanusmel IPC: MexaHU3MBI MeK3a1a4HO0M 2 4,5
cuaxponuzanuu B OCPB QNX: MploTeKchI
8 Mexanusmsl IPC: MexaHU3MBbI MEX3aJa4HOro ooMeHa 2 4,5
nmanabeiMi B OCPB QNX
Bceero: | 17

Crangaptet OCPB B oGnactu aBuaumu: ARINC 653, MILS, DO-178. Konuenuus
W30JIMPOBAaHHBIX  pa3genoB.  [IpocTpaHCTBEHHOEe — paszjeneHue.  BpemenHoe

4.5. KypcoBoe npoekTupoBanue (padora)

YueOHBIM IIAHOM HE NPESYCMOTPEHO




4.6. CamocrosiTebHast paboTa 00y4alommxcst

Bupl camocTosTenbHOM pabOThI U €€ TPYIOEMKOCTh IPUBEICHBI B TabuIe 6.

Tabmuia 6 Bujpl caMoCTOSITEIbHOM pabOThI H €€ TPYAOEMKOCTh

Bus camocTosiTenbHOW paboThI Bcero, yac |Cemectp 7, 4ac|
2 3
CamocTosiTebHasi padoTa, Bcero 74 74
U3ydeHHe TEOPETHIECKOT0 MaTepHaIa 70 70
nucuumniel (TO)
IMoxroroska k Texkymemy koHtpomo (TK) 4 4

5. IlepeuyeHb yueOHO-METOAMYECKOr0 o0ecreyeH s 1JI CAMOCTOATEIbHOI
padoThl 00y4YaOIMXCs M0 AUCHHUIIMHE (MOIYJIIO0)

VueGHO-METOIMYECKHE MaTepHabl Ul CAMOCTOSITENIFHON paboThl 00YYaIONMXCSl YKA3aHbl B

.. 8-10.

6.1. OcHoBHasi 1MTepaTypa

[lepeuenp OCHOBHOIT TUTEpPATypHI IPUBE/ICH B TabmuIe 7.

Tabnuua 7 — [lepedeHb OCHOBHOM JTUTEPATYPHI

6. IlepeyeHb OCHOBHO¥ U JOMOJHHUTEIBHOM JUTEPATYPHI

6.2.  JlomoJHHMTeNBHAs JUTEPATypa

IlepeueHb HOMONHUTENBHOM TUTEPATyphl IPUBEIEH B TAOIHLE 8.

Tabmuua 8 — [lepedeHb JOMONHUTENBHOM TUTEPATYPBI

10

Hudp

bubmorpaduueckas cceuka/ URL anpec

KomuuectBo
JK3EMILISIPOB B
OubIMOTEKE
(KpoMe 3JIeKTPOHHBIX

udp Bubnunorpaduueckas cepiika / URL agpec Konuuectso
9K3EMILLIPOB B
oubimorexe
(KpoMe 3JIeKTPOHHBIX
9K3EMILISIPOB)
004.4(075) CerteBble onepanMoHHbIe cucTeMsbl [Tekcr] : yuebHoe
0-54 mocobue / B. I'. Onudep, H. A. Onmudep. - M. u ap. :
Iurep, 2003. - 538 c. : puc. - (YueOHUK 1151 BY30B). -
bubauorp.: c. 525 - 526 (21 nHasB.). - ISBN 5-272-
00120-6
004.4 OmneparoHHasi CHCTEMa PeaTbHOTO
3-96 Bpemenn QNX [Tekcr] : ot Teopun k npaktuke / C.
H. 3bu1b. - 2-¢ u3n. - CII6. : BXB - IletepOypr, 2004.
- 192 ¢ : puc. + 1 am. ont. guck (CD-ROM). -
ISBN 5-94157-486-X : 98.10 p.
681.3 CoBpeMeHHEBIE onepanuoHHble cucTteMsl [ Teket] =
T18 Modern operating systems / 3. Tanenbaym ; pen. E.

Crporanosa ; riep. A. Jleontses. - 2-¢ u3a. - CIIO. :
TIUTEP, 2005. - 1038 c. : Tabmn., puc. - (Knaccuka
Computer science). - bubmnuorp.: ¢. 989 - 1020. -
Ang. ykas.: c. 1021 - 1037. - ISBN 5-318-00299-4
(pyc.). - ISBN 0-13-031358-0 (anri.) : 549.90 p.

9K3EMIUISIPOB)
004.4 S3wik nporpammupoBanus C [Tekcr] = The C
K36 programming Language : iep. ¢ anri. / b.
B. Kepuuran, JI. Putun. - 2-e usn., nepepad. u 1orl. -
M. u ap. : Bunesamce, 2006. - 304 c. : puc. - (Cepust
KHHUT 110 1porpaMmupoBanuto ot Prentice Hall). -
3arn. 06m. : ANSI C. - IIpeam. ykas.: c. 284 - 289. -
ISBN 5-8459-0891-4. - ISBN 0-13-110362-8 (anr:m.)
:70.00 p.
7. IlepeuyeHb pecypcoB HHGOPMALIMOHHO-TE1EKOMMYHHKALIMOHHOM CeTH
HNHTEPHET, Heo0X0AMMBIX JJI51 OCBOCHHS U CITUILIHHBI
[epeuens pecypcoB uHpopmanmonHo-TenekommynukannonHoi cetn MHTEPHET, neobxoanmbix
JUTS OCBOCHHMSI IMCLUIUIMHEBI IIPUBENICH B TadmuLe 9.
Tabmuma 9 — Ilepeuens pecypcoB nHdpopmannoHHO-TenekommyHukaruonnon cetn MHTEPHET,
HEOOXOIMMBIX JUIsl OCBOCHUSI AUCIIUILTHHBI
URL agpec HanmenoBanue
Intuit.ru Y4ebHbIE KypCHI
8. Tlepeuenb HH(pOPMALNOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX IPH
OCylIeCTBJICHUMN 06pa30BaTeJ’lbl—l0F0 nmpouecca mo JTMCHUIJINHE
8.1. IlepeuyeHb MPOrpaMMHOIO o0ecmedeHHsI
IlepedeHp UCTONB3yEeMOro MPOrPaMMHOr0 obecrieueHus npeacTasieH B Tabmuie 10.
Ta6muua 10 — [TepeyeHs mpoOrpaMMHOTO 00ECTICYCHUSI
Ne n/mt HaumeHnoBanue
He npeaycmotpeno
8.2. Ilepeuens uHGOpPMANMOHHO-CIIPABOYHBIX CHCTEM
[epeuenp UCIOIb3yeMbIX HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM Ipe/ICTaBiIeH B Tabuume 11.
Ta6auua 11 — Ilepeyenb HHGOPMALMOHHO-CIPABOYHBIX CUCTEM
Ne n/m HaumenoBanue
He npenycmotpeno

9. MarepuajibHO-TeXHUYecKas 6a3a, HeoOXoaMMasi JIsl OCYIIeCTBJICHUS
00pa30BaTeJILHOTO Mpolecca No AUCUUIIUHE

CocraB MaTepHaIbHO-TEXHMYECKOM 0a3bl peIcTaBiIeH B Tabmuie 12.




Ta6muma 12 — CoctaB MaTepuanbHO-TEXHUIECKON Oa3bl
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Howmep ayautopuu

Ne n/nt HanmeHoBaHHEe cOCTaBHOM YacTH MaTepUaIbHO-TEXHUUECKON Oa3bl (ipu

HEOOXOIMMOCTH)

Wutepdeiicbl  aBTOMAaTU3UPOBAHHBIX ~ CHUCTEM  00pabOTKH
nH(OPMALIUK 1 YIPaBICHUS

~

CursanpHbIe IPOLIECCOPHI

MynbTiMeaAnitHAs JICKIIMOHHAS ay AUTOPUS

CucreMHOE IPOrpaMMHUPOBAHUE

KomneroTepHslii kacc

Komnmnsitopst

10. ®oH OLEHOYHBIX CPEICTB /Il MPOBeIeHUsI IPOMEKYTOUHOM aTTecTaluu
00y4aroLuXcs M0 AUCHMIIUHE
10.1.  CocraB oHIa OLIEHOUHBIX CPECTB IpHBECH B Tabnuie 13
Tabmuua 13 - Cocras (oHJa OLEHOUHBIX CPEACTB JUIS IPOMENKYTOYHON aTTeCTALN

Bun HpOMe)I(yTO'—IHOﬁ aTTeCTalluu HpPIMepHLIﬁ TNepeuCHb OLICHOYHBIX

CpencTB

JuddepeHnpoBaHHblil 3a4éT CrHcoK BOIPOCOB;
Tectbl.

10.2. TlepeyeHb KOMIETCHIHMIl, OTHOCSLIMXCS K IMCUMIUIMHE, M JTambl MX (OPMHPOBAaHHS B
MpoIIecce OCBOCHHMSI 00pa30BaTEIbHOM MPOrpaMMbl IPUBEICHBI B Tabmuie 14.

Tabmuna 14 — IlepeyeHb KOMIETEHLMH C yKa3aHMEM STaroB HX ()OPMHUPOBAHUS B IIpoLECCE
0CBOCHUsI 00pa30BaTEILHON IPOrpaMMBI

TCOpCTI/I‘IeCKI/IC OCHOBBI aBTOMATU3UPOBAHHOI'O YIIPABJICHUS

HHdopMannoHHbIE TEXHOIOIHU

Teopus cucrem nepenaun HHGopMauuu

MHUKPOTIPOLIECCOPHBIE CHCTEMBI

HanexHocthb AaBTOMAaTU3UPOBAHHBIX CUCTEM

Cucrembl HUCKYCCTBCHHOI'O MHTCIIJICKTa

MeTtoabl nepeaavn JTMCKPETHLIX COOGH_ICHI/II‘/'I

CucTeMsl ¢ napajuiesibHOi 00paboTKO# nHGOopMauu

el el e chNecl o R IENREENEIENEIENEIEN R IENE RN

Maremarunyeckuii naker MATLAB

Ipon3BoaCTBEHHAS OpakTHKa (HayYHO-HCCIIeIOBATEIbCKAs
pabora)

e}

OCHOBBI MyJIbTUMETNATEXHOIOT Ui

3KCHepTHI>IC CHUCTEMBI

[NapaynenbHble U pacripeaeIeHHbIE BEIYUCICHHS

ABTOMaTHSHpOBaHHHC CUCTCMBI CIICUAJIBHOTO HA3HAYCHUS

Oranbl HOPMHUPOBAHHS KOMIICTSHIUH 110
Howmep cemectpa

JUCHUILTHHAM/TIPAKTHKaM B mporecce ocBoeHus OI1

OO |\Oo|©|©O

CucTeMbl peaabHOTO BpEMEHHI

—_
(=)

[IponsBoacTBEHHAS IPEIAUTUIOMHAS IPAKTHKA

IMK-22 «CcrmocoOHOCTh HCIONB30BaTh  CICLHAIBHYIO JIMTEPAaTypy W  HAyYHO-TEXHHYECKYIO
HH(OPMALIMIO, OTPAKAIOILYIO JOCTHXKEHHS OTEYECTBEHHOM U 3apyOeKHOW HAYKM M TEXHHUKH B
001aCTH aBTOMATU3aLIMN»

1 MNudopmarrka

QHGKTPOHI/IKa, QJICKTPOTEXHUKA u CXCMOTCXHHKA.

(98}

DNEeKTPOTEXHHUKA

10.3. B kavecTBe KpUTEPHEB OLIEHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS) Y OOyYArOLIMXCS
KOMIIETEHIIMH NMPUMEHSEeTCs LIKajda MOAYJIbHO—PEHTHHIOBON cHCTeMbl yHUBepcuTeTa. B Tabmuue
15 mnpencraBnena 100—OawipHass u  4-0ajuibHas MIKAIBI Ul OLEHKH C)OPMHUPOBAHHOCTH
KOMIIETEHIHH.

Tabauua 15 —Kpurepun oueHkH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

VmxeHepHas ¥ KOMIIBIOTEpHAs rpaduka

SJICKTpOHI/IKa, DJIEKTPOTCXHHUKA U CXEMOTEXHHUKA. 3JICKTp0HI/IKa

TCOpI/ISI aBTOMATOB

Teopust IpUHATHUS peIIEHUI

DNEeKTPOHUKA, DJIEKTPOTEXHHUKA, CXeMOTeXHUKa. CXeMOTEeXHUKa

VYuebno-uccenoBarensckas paboTa CTyJeHTa

OCHOBBI TEOPHH YIIPABICHUS

Iudposas o6paboTka curHanos

ApXI/ITCKTypa BBIYUCIIUTCIIBHBIX CUCTEM

VmxeHepHas 1 KOMIIBIOTEpHAs rpaduka

MHUKPOMIPOIIECCOPHBIE CHCTEMBI

CucreMHOE NIPOrpaMMHpPOBaHUE

MOIICJ'H/IPOBaHI/Ie 1 NPOCKTUPOBAHUE CUCTEM

OBM u nepudepuiinbie ycTpoiicTa

CeTteBble TEXHOJIOTHH

(e Rl Ee Mo Re N No MRV, NNV} RV BNV, NN} RV, U, R Ny I N N

QHCKTPOHI/IKa, OJIEKTPOTEXHHUKA, CXEMOTEXHHUKA. CXeMOTeXHHKa

OlieHKa KOMIIETEHLIN
100- .
4-GarbHast XapakTepucTika cOpMHUPOBAHHBIX KOMITCTEHIN
OantbHast
jinen
IIKaIa
- oOyuvaromuiics TyOOKO M BCECTOPOHHE YCBOWJI HPOrPaMMHbII
MarepHa;
- YBEPEHHO, JIOTUYHO, MTOCIIEA0BATEILHO U TPAMOTHO €r0 U3JIaraeT;
- ONMpasiCh HA 3HAHWS OCHOBHOM M JOMOJHHUTEIBHOM JIUTEPATypBbI,
85<K<100 COLTIHO» | 1o oro [IPUBS3bIBACT YCBOCHHBIC HAYYHBIC MOJOKEHHUS C TPAKTUUECKON
(GATICHO» JeSATEbHOCTBIO HATIPABJICHUS,
- yMeno 000CHOBBIBAET U apryMEHTHPYET BbIABUTAEMbIC UM HIICH;
- IeJIAET BBIBOBI U 0000IIEHUS;
- cBODOJIHO BJIAJICET CHCTEMOM CIICIMAIN3UPOBAHHBIX MOHSATH.
- o0yyaromuiics TBEpAO yCBOWII IIPOrPaMMHBIN MaTepHal, TPaMOTHO U
10 CyHIECTBY H3JlaraeT ero, ONUpasCh Ha 3HaHHS OCHOBHOM
JIUTEPATYPBI;
- HE JIOMYCKAEeT CYIIECTBCHHBIX HETOYHOCTEI;
70<K<g4 (XOpOILO» - yYBSA3BIBAET YCBOCHHBIC 3HAHHS C MNPAKTHYECKON [EATENBbHOCTHIO
«3aUTEHO» S ———
- apryMEHTHPYET Hay4YHbIC MOJIOKCHNUS;
- JIeJIaeT BBIBOJIbI U 00OOIIECHUS;
- BJIQJICET CUCTEMOM CHEIMAIM3UPOBAHHBIX MOHATHH.
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- 00y4aloIHHCs yCBOMWJI TOJIBKO OCHOBHOHM NpPOrpaMMHBIA MaTtepual,
10 CYLIECTBY HM3JIaraeT €ro, OnMpasch Ha 3HAHUS TOJIBKO OCHOBHOH

JIMTEPATYPBI;
«YZIOBIIETBO- | - JOIyCKAeT HECYIECTBEHHbIE OIIMOKM U HETOUYHOCTH;
55<K<69 PUTENBHO» | - HCTBITBIBACT 3aTPYJHEHHsS B TPAKTUYECKOM NPUMEHEHHM 3HAHUI
«3a4TEHO» | HAINPaBJIICHUS,
- c;1a00 apryMeHTHPYET HayuHbIE ITOJ0KEHUS;
- 3aTpynHseTCs B (OPMYIMPOBAHUH BBIBOLOB M 0000ILECHUIA;
- YACTHYHO BIAJCET CUCTEMOH CIENATN3UPOBAHHBIX TIOHATHH.
- oOyyaroluiics He YCBOMJI 3HAYMTENIbHOH YacTH HPOrpaMMHOIO
Mmarepuana;
«HEYNOBNIETBO | -  JIOIYCKAaeT CYIIECTBEHHbIE OMMOKM M  HETOYHOCTH IpH
K<s4 PUTENBHO» | PACCMOTPEHUHM NMPOOJIeM B KOHKPETHOM HallpaBJIeHHN;

«HE 3a4TEHO» | - HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPHUMCHEHUH 3HAHHUIA,
- HE MOJKET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHHUS;
- He ()OPMYJIHPYET BHIBOJIOB U 00O0OIICHHIA.

10.4. TwuroBble KOHTPOJIBHBIC 3aJJAHUS W UHBIE MAaTEPUAIIBI:
1. Bonpocs! (3amaun) uist sx3amena (Tabmuma 16)

Tabnuua 16 — Borpocs! (3aaun) st SK3aMeHa

Ne i/

[lepeuens Bonpocos (3a1a4) I SK3aMEHA

YyeOHBIM IUIAHOM HE NPESyCMOTPEHO

2. Bonpocs! (3agaun) s 3auera / quddepeHunpoaHHoro 3adera (tadbiauua 17)

Ta6mnuua 17 — Borpocsr (3amaun) asst 3auera / nudd. 3agera

Nen/m | Ilepeuens BopocoB (3a1a4) st 3a4eTa / auddepeHIMpOBaHHOTO 3a4eTa

1 Cucrema peajabHOr0 BpeMEHHU: ONMCAHNE, OCHOBHAS 33124, IPEAbsIBIsIeMbIe
TpeOOBaHHSI.

2 Cucrema peaslbHOr0 BPEMEHHU: OIMCaHKE, 00JIaCTh MPUMEHEHHS, BPEMs PEaKIny.

3 OnepanuoHHbIE CUCTEMbI PEaJbHOTO BPEMEHH: OTpe/IeNICHHE, IPHIUHbI
WCIIONIb30BAHMS, BUIBI.

4 OnepanoHHbIE CHCTEMBI PEaIbHOTO BPEMEHH: OIIpeieIeHIe, 0COOEHHOCTH,
npeassisiembie K OCPB TpeboBanms.

5 OnepaloHHbIe CUCTEMBI PEaJIbHOTO BPEMEHH: ONpeiesieHHe, CBOICTBA.

6 OnepanroHHbIE CHCTEMBI )KECTKOTO PEalbHOTO BPEMEHH: OIIpE/IeNICHNE, OCOOCHHOCTH.
Jlennaiin.

7 OnepaluoHHbIE CUCTEMbI MATKOTO PeabHOr0 BPEMEHH: ONpe/ieIeHHe, OCOOCHHOCTH.
Jlennaiin.

8 Snpo OCPB: onpenenenune, 6a30Bbie CEPBUCHI, BHIBI SIICP.

9 Apxutextypa OCPB: nepeuncienue, onucasue.

14

10 Mpmuoro3anaunocts. Bunel napannensnoctu. [Iponece: onpenenenue, Ha3zHaueHHE,
COCTOSIHMSI.

11 MHoro3anaunocts. Bunsl napamtensHoctu. I[ToTok: onpezaeneHue, MpearnoChUIKH
NOsIBICHUS, QPYHKIINH, CBOHCTBA.

12 Iorok: onpenenenue. [IoHATHSA: TPHOPUTET, KOHTEKCT MTOTOKA, YIIPABIISIOLIMN OI0K
noroka. CBOMCTBAa: MHOTOKpATHBIH 3aIyCK, peeHTepadeabHOCTb. [lycTolt moTok.

13 [lotok: onmpenenenne, npeuMyIiecTBa u HexoctaTku. [IpenmymecTa
MHOTOIIOTOYHOCTH.

14 Bpemennsie orpannuenus 3anay. Hauxynmee Bpems Beinonnenus 3agauu (WCET).
XapakTepuCTUKH 3a1a4. PerysipHOCTb aKTHBALMY 33/1auH.

15 Pecypcsl: onpenenenue, BUabL, THIIBI

16 ITpo6aemsl B3aumoneiicTust 3anau. Bzaumuas 6nokuposka (Deadlock). biokuposka
(Lockout). 'onomoBka. lHBepCHst PHOPUTETOB.

17 VHBepcusi MpUOPHUTETOB: OrpaHUYCHHAS, HEOTPAaHUYCHHAs, MEXaHU3MbI OOPbObI.

18 Mexann3msl Mex3agagnoro Bzaumozeiicteus (IPC): onpenenenue, nepedncienue,
Kpartkoe onucanue. Heo6xoanMocTs CHHXpOHM3AIMHY 3a/1a4d.

19 CpeacTBa Mex3a1a4HOr0 0OMEHa JaHHBIMU: 33/]a4H, IEPEYHUCIICHUE MEXaHU3MOB,
KpaTKoe OIMCaHHE.

20 CpencTBa CHHXPOHHU3AINH 331a4: 3aa4H, IEPEUNCICHNE MEXaHU3MOB, KpPaTKOe
OITHCaHUe.

21 MexaHu3mbl Mex3anagnoro B3aumozencTus (IPC): mprotekc, cemadop.

22 [InaHupoBaHue: MOJUTHKA TUIAHUPOBAHNS, AJITOPUTM IIAHUPOBAHHS,
Jqucrneryepusanus. 3aga4uu miaHuposanus. Leny nianupoBanus.

23 [TnanupoBanue. THUIBI INTAHUPOBLIMKOB: IEPSYHUCIICHUE, OMTHCAHUE.

24 [IpuoputetHbie U OECTPUOPHUTETHBIE ANTOPUTMBI ILTAHUPOBAHUS: 0OCOOCHHOCTH,
NPEUMYIECTBA U HEIOCTATKH.

25 [IpuopuTeTHbIe CTATHYECKHE M AUHAMUYECKHE aJITOPUTMBI IUIAHUPOBAHUS:
0COOEHHOCTH, IPEUMYIIECTBA U HEJIOCTATKH.

26 BeriTecHsOIIME U HEBBITECHSIOIIME AITOPHUTMbI IJIAHUPOBAHMS: OCOOCHHOCTH,
MPEUMYIIECTBA U HEIOCTATKH.

27 Crarnueckue (oddmnaiin) n AuHamudeckue (OHIaliH) alrOPUTMBI INTAHNPOBAHHUS:
0COOEHHOCTH, NPEUMYIIECTBA U HEJIOCTATKU.

28 Anroputmsl utanupoBanus First-Come First-Served, nukinnyeckoe (Round-Robin)

IUTAaHUPOBAHUC!: CBOﬁCTBa, 0COOEHHOCTH.
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29 Anroput™sl anupoBanust Shortest-Job-First, MHOrOypoBHEBbIE O4epean ¢ 00paTHON
CBSI3bI0: CBOMCTBA, 0COOEHHOCTH.

30 [TnaHupoBaH#e MEPHOTUIESCKHUX 3a/1a4: YCIOBHUSI BHIITOIHEHUS, KOA()HIIHEHT
HCIIONB30BAHUS POLIECCOPa, ANTOPUTMBI (TIEPEUHCIICHHE H KPAaTKOE OMUCAHUE).

31 AJropuUTMBI IUIAHUPOBAHUS EpUOAMYECKHX 3a1a4. Rate Monotonic: cBoiicTBa,
0COOCHHOCTH, NPUMEPBI PACHIHCAHHSI.

32 AJropuTMBI IUTAHKUPOBaHUs nepuoandeckux 3aaad. Earliest Deadline First: cBoiicTsa,
0COOEHHOCTH, MPUMEPHI PACIHCAHUS.

33 [TnanupoBaHue anepuoaNIECKUX 3a4a4: alrOPUTMBI (IIepeUrCIIeHUe, KPaTKoe
OnHcaHue, CpaBHEHHE).

34 Ananu3 3 PpeKTHBHOCTH TUIAHUPOBAHUS: MMOKa3aTeau 3P eKTHBHOCTH (TIepeUnclieHIE,
KpaTKOe OIHCaHue).

35 [IpepsiBanus: Ha3HAUCHUE, TUIIBI IPEPHIBAHUN.

36 [pepbiBaHus: MacCKUpOBaHHUE, IPUOPUTU3AIINS, IPOLIEAYPBI 00PaOOTKH.

37 IMapamerpsr OCPB.

38 Crangaptel OCPB: nenu. Onucanune cranaapros POSIX, ulTRON, OSEK/VDX.

39 Crangaptet OCPB: nenu. Onucanue cranaapros DO-178, MILS, ARINC-653.

40 KoHrenuus H30JIMpOBaHHBIX Pa3/eNiOB: MPOCTPAHCTBEHHOE M BPEMEHHOE Pa3/Ie/ICHHS.

3. Tembl U 3aJaHuC JId BBIIIOJTHCHUSA KprOBOI‘/'I paGOTLI / BBINIOJIHEHUS KYpCOBOI'0 IIpOCKTa

(Tabmuna 18)

Tabmuua 18 — IlpumepHsIii mepedeHb TEM Al BBIIOJHEHUS KypCOBOW Pa0OTHI / BBIMTOTHEHHS
KypCOBOI'O IIPOEKTa

Ne i/t

[IpumepHsIii IepedeHb TeM sl BBIMOIHEHHS KypCOBOM pabOThI / BBIMOIHEHHUS
KypCOBOTO IIPOEKTa

YueOHBIM IUIAHOM HE PESYCMOTPEHO

4. Borpocs! A MPOBEICHUSI MPOMEKYTOYHOM aTTeCTAIlMHU MTPU TeCTUpoBanuu (Tabmuma 19)

Tabmuua 19 — IIpumepHslii nepeyeHb BONPOCOB JJIsl TECTOB

Ne n/m IIpumepHsbIil epeyeHb BONPOCOB Il TECTOB
1 IMpumeps! ucnonszosanust CPB
2 O6nactu npumenenus: CPB
3 Ocob6ennoctu OCPB

16

4 Bunet OCPB

5 Apxwurextypa saep OCPB: nepeunciieHne u KpaTKoe onvcanue

6 Apxurextypst OCPB: nepeuncienue u KpaTkoe onrcanue

7 Apxutektypa sapa OCPB. Mukposiapo: npermyiiecTsa i HeA0CTaTKU

8 Knaccet OCPB: nepeuncieHye u KpaTkoe OIMHCaHue

9 Ocnosasle coiicteBa OCPB

10 CocTosiHHSI ITpoliecca: NepeunciIeHle U KpaTkoe ONucaHne

11 JlonycTuMele onepanuy Haj IpoLeccaMu.

12 [IpenmymecTBa MOTOKOB

13 HenocraTku moToKoB

14 [penmymiecTBa MHOTOIIOTOYHOCTH

15 Tune! orpanmyeHni 3a1a4

16 XapaKTepuCTUKH 3a/1a4 PealbHOr0 BPEMEHHU: NIEPEUHCIICHIE U KPaTKOe ONUCaHUE

17 Paznenenue pecypcoB 1o XapakTepUCTHKaM: IIEPEUUCIICHUE U KPAaTKOE OITUCaHKe

18 Cry4an HEOOXOAMMOCTH CHHXPOHHU3AIMH 3324

19 MexaHn3Mbl MEXKIIPOLIECCHOr0 00OMEHa JaHHBIMU: IIEPEUUCIICHHE U KPATKOE ONMCaHUe

20 MexaHn3MBI MEXITPOIECCHOW CHHXPOHHU3AINN: IEPEUNCIICHUE U KPATKOE ONICaHNe

21 Lenu nyaHUPOBAHUS: TIEPEUNCICHUE U KPATKOE OIHCaHUE

22 CBoiicTBa, HEOOXOJMMBIC aJITOPUTMAaM ITAHUPOBAHMS: TIEPEUHUCIICHUE U KPAaTKOE
OIMCaHue

23 Tuns! mnanupoBuykoB B OC: nmepeunciieHne u KpaTkoe OnucaHne

24 Knaccudukanus anropuTMoB IUIaHUPOBAHUSL: IIEPEUHCICHUE

25 [TpuMeps! anropuTMOB TIAHUPOBAHUS: TIEPEUNCIICHUE U KPATKOE OIHCAaHNE

26 ANTOpUTMBI TUTAHUPOBAHUS NIEPUOANYECKUX 3a/1au: IEPEUHCIICHNE U KpaTKoe
OIHCaHue

27 ANTOPUTMBI TNIAHUPOBAHUE ATIEPUOINICCKUX 33]1a4: IEPEUHCICHUE H KPaTKOe
OIMCaHue

28 ANTOpHUTMBI IUIAHUPOBAHUE ATIEPHOIMUCCKHX 33/1a4: IEPEUHCICHIE I CPaBHEHUE

29 MeHemkep TaMATH U €T0 3a/1a4H: IepeIHCICHNE




30 [Tapamerpst OCPB: nepeuncnenue, KpaTkoe OMucaHHe

31 Crangaptel OCPB: npeanochuiky NOsSBICHHS, OCHOBHBIC LIEJIN

32 OcuoBuble crannapTel paspaborku OCPB: nepeuncienne, KpaTkoe OnucaHue

33 Henu crangaptoB OCPB

34 Lenu rmuiaHUpOBaHMUS: IEPEUUCIICHNE U KPAaTKOE ONMCAHUE

35 CBoiicTBa, HEOOXOJMMbIC aIrOPUTMAM IJIAHUPOBAHHUS: TIEPEUHCIICHIE U KPATKOE
OIMCaHue

36 Tuns! mianuposuukos B OC: nepevncieHue 1 KpaTkoe OlicaHue

37 Knaccudukarms anropuTMOB IIIAHUPOBAHHS: TIEPCUHCIICHIE

38 [IpumMeps! anropuTMOB IUIAHUPOBAHUS: TIEPEUNCIICHUE U KPATKOE OMHCaHue

39 ANTOpUTMBI IUTAHUPOBAHUS NIEPUOANIECKUX 3a/lad: IEPEYHCIICHAE U KPaTKoe
OIMCaHue

5. KoHTponbHBIC U MPAaKTHYECKUE 3aa4u / 3aJaHusl 10 AucHUIUIMHE (Tabnuia 20)
Tabnuua 20 — [IpumepHsIil nepedeHb KOHTPOJIBHBIX U MPAKTUYECKHUX 3a4a4 / 3a1aHui

Ne /it IIpumepHbIii IepeYeHb KOHTPOIBHBIX M MPAKTHIECKUX 3a/1a4 / 3aJaHuil

1 CxemaTu4HO M300pa3uTh: AJrOpUTM IIaHupoBaHus Rate Monotonic: npumep
pacrnucaHus JUIs IBYX 3ajau.

2 CxemaTn4HO U300pa3uth: Anroputm rianupoBanus Earliest Deadline First: mpumep
pacrucanus IS IByX 3a/1ad.

3 I/IHBCpCI/IH TIPUOPUTETOB: OIIPEACIICHUEC, IPUMEPHI U CXEMaTHYECKHI PHUCYHOK.

4 HeorpanuuenHast ”HBEpCUs! IPUOPUTETOB: CYTh, IPUBECTH MIUTIOCTPUPOBAHHBII
pUMep, crocoObl OOPLOLI.

5 B3anmnas 6mokuposka (Tymnuk, deadlock): mpumeps! u cxeMaTH4eCKUi PUCYHOK.
6 [InanupoBaHue NEPUOIUUECKUX 3aau: ONHMCAHHUE.

7 [InanupoBanue: JlonroBpeMeHHBIN INIAHUPOBIIUK: OMUCAHUE, LIENIH.

8 [TnanupoBanune: CpeqHECPOUYHBIN INIAHUPOBIIHK: ONUCAHKE, LIENH.

9 [TnanupoBanue: KpaTkocpouHslii IIIaHUPOBIIUK: OMUCAHUE, LIETH.

10 [TnanupoBaHue MEPUOANIECKUX 3aJ1ay: YCIOBUS BEIITOIHEHHS, KO3 duueHt

HCIIOJIB30BaHUsA IIpoLeccopa.

11 Aunroput™ manupoanus First-Come First-Served: cBoiictBa, oco6eHHOCTH.
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12 Aunroputm manupoBanusi Round-Robin (pkinueckoe miaHIpOBaHUE): CBOMCTBA,
0COOEHHOCTH.

13 Anroputu™ mnanupoBanus Shortest-Job-First: cBolicTBa, 0COOCHHOCTH.

14 AJNTOpUTM MIIAHUPOBAHUSI MHOTOYPOBHEBBIE OUEPE/IN C OOPATHOM CBS3BIO: CBOWCTBA,
0COOEHHOCTH.

15 AnroputuM miaHupoBanus Rate Monotonic: cBo#cTBa, 0COOCHHOCTH.

15 Aunroputm manupoBanus Earliest Deadline First: cBoiicTBa, 0coOeHHOCTH.

17 Amnanu3 3¢ peKTUBHOCTH IIIAHUPOBAHMS: IEPEUUCIIUTD U KPATKO OMUCATh 10KA3aTEeIIH
3¢ PEeKTUBHOCTH.

18 [IpepriBanus: onpeaeneHne, Ha3HAYCHHUE.

19 MackupoBaHHe NPepbIBAHUI: THITBI MACKUPOBAHUS.

20 Tabnuia npeprIBaHUN: OIICAHHUE.

21 [pouemypsl 00pabOTKH NpEPbIBAHUIA: THIIbI, OMHCAHHKE.

22 Dynkiuu ciryx6 Bpemenn OCPB.

23 OCHOBHBIE OMepanny CpeaACTB paboTsl ¢ Taiimepamu B OCPB.

24 Cranpapt POSIX: onucanue, HazHaueHHE.

25 Cranpapt ulTRON: onucanue, 3a1auu, IPUHLUIBI IPOEKTHUPOBAHHUSI.

26 Crangapr OSEK/VDX: onucanue i Ha3HaYCHHE.

27 Cranpapt DO-178: onucanue, Ha3HaueHHe.

28 Cranpaptr MILS: onucanue, Ha3HaueHHE, OCHOBHBIE KOHLETILIUH M apXUTEKTYpa.

29 Cranmapt ARINC-653: onucanne, Ha3HaU€HUE, CEPBUCHL.

30 Bpemennsie napamerpsl OCPB: nepeuncnenune, KpaTKoe ONUcaHue.

31 Bpemennsie napametpsl OCPB: Bpems OTKIIMKa Ha IpepbIBaHHUE.

32 Bpewmennsie napametpsl OCPB: Bpemst epekItoueHus: KOHTEKCTa.

33 Bpemennsie napamerpst OCPB: 3ana3abiBanue nucneryepa.

34 Konnenmus n301MpoBaHHBIX pa3AesioB: IPOCTPAHCTBEHHOE pa3eiicHHe.

35 Konnenmus u301MpoBaHHBIX Pa3/ieioB: BPEMEHHOE pa3eNeHHs.

10.5. Meroauueckue MaTepuaibl, ONPENENSIONMe IPOLEAYPbl OLEHUBAHHMS 3HAHMH, YMEHHIA,

HaBBIKOB M / WM OIBITA JACATCIIbHOCTH, XapaKTCPU3YIOIUX OTallbl q)OpMHpOBaHI/ISI KOMHeTeHHHﬁ,
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conepxarcs B [lonoxeHnsax «O TeKylieM KOHTPOJIE yCIEBAEMOCTH U IIPOMEXKYTOYHON aTTECTAINH
crynentoB ['YAII, oOydvarommxcsi Mo mporpamMmam BbICIiero o0pasoBanus» u «O MOmyIbHO-
PEHTHHIOBOM CHCTEME OLIEHKH KauecTBa yueOHOH paboTh cTyaeHToB B ['YAIDy.

11. MeToanueckune yKazaHus JJI51 00y4ar0lMXCS M0 OCBOEHUIO THCHMIIUHBI

Llenpro AMCHUIIMHBL ABIAETCS — HOMyYEHHE CTYyJCHTAMH HEOOXOIMMBIX 3HAaHUH, yMEHHH U
HABBIKOB B COOMEEMCMEUl ¢ 0OWUMU Yenamu 00pa308amelbHOl Npo2pamMmbl RHOO20MOEKY 6 MOM
yucne umMerwuMy NOTUOUCYUNTUHAPHBII Xapakmep 6 coomeemcmeuu ¢ n.1.1 PITJ].

MeTtoauyeckue yKa3aHus JJIs 00y4alOIMXCs 10 0CBOCHHUIO JIEKIIHOHHOT0 MaTepuaJja
OCHOBHOE Ha3HA4YeHHE JIEKIMOHHOTO MaTepHana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M SCHOE M3JI0KeHHe ydeOHoro mMatepuana. HazHaueHHe COBPEMEHHOM JIGKLMU B paMKax
JUCUUIUIMHBI HE B TOM, 4YTOOBI IOJYYHTh BCIO HH()OPMALMIO IO TeMe, a B OCBOCHHUHU
(byHIaMeHTANBHBIX NPOOJIeM JUCUUIUINHEIL, METO/I0B HAYYHOTO MO3HAHMS, HOBEHIINX JTOCTHKEHUH
Hay4HOW MblciM. B y4eOHOM  mporecce  JIEKIMsT  BBIIOJNHSET — METOAOJIOTHYECKYIO,
OPraHu3alHOHHYI0 M HH(GOPMAUHOHHYI0 (GyHKUMHU. JIeKuus packpbiBaeT HOHATHHHBIN amnmapar
KOHKPETHOH obnacti 3HaHus, e€ NpoOJeMbl, AaeT LENbHOE NPEACTABICHHE O IMCLUIUIMHE,
TOKa3bIBAET B3aUMOCBSI3b C JPYTHMMHU JUCLUIIMHAMU.
[Inanupyemble pe3yabTaThl IPU OCBOCHUY 00YJaIoIMMCs JIEKIIMOHHOIO MaTepHaia:
— MOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
OnpeAessieTcs IeNeBON YCTAaHOBKOM K KaXKI0H KOHKPETHOH TeMe;
—  TIOJIyYeHHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPETOaBATENIEM;
— pa3BuTHe  OPOECCHOHATBHO—ICNIOBBIX  KAayecTB, JIIOOBM K  OpeaMeTy |
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIIUICHHS.
— TOsBJICHHE HEOOXOAMMOTO HHTEpeca, HEOOXOIUMOTO JJIsl CAMOCTOSITENIbHON pabOThI;
— MOJy4YeHHE 3HAaHHH O COBPEMEHHOM YpPOBHE Pa3BHUTHs HayKH W TEXHUKH U O IIPOTHO3E
HX pa3BUTHS Ha OMMKaiime roap;
— HAy4uTCS METOJMYeCKH oO0pabarbiBaThb Marepuan (BBIACIATb IJVIABHBIE MBICIH U
TIOJIOXKEHMS1, IPUXOIUTh K KOHKPETHBIM BBIBOJJAM, IIOBTOPATH UX B Pa3IMYHBIX (OPMYIUPOBKAX);
—  IOJy4eHHE TOYHOI'O MOHMMAHUs BCeX HEOOXOIMMBIX TEPMUHOB U MOHATHH.
JIeKUMOHHBIH ~ MaTepual  MOXET CONPOBOXKIATHCS ~ JEMOHCTpalUed  ClHalaoB W
HCTIONB30BAaHUEM  Pa3aTOYHOrO0 MaTepuaja TpH TMPOBEICHMHM KOPOTKHX JHCKyCCHil 00
0COOCHHOCTSAX PUMEHEHUS OT/IEIbHBIX TEMATHK 10 JUCLUILIHHE.
CrTpyKTypa npeaocTaBiieHHs JCKIIMOHHOTO MaTepraa;
— H3noxkeHue JEKIMOHHOIO MaTepuana;
— OcBoeHHe TEOPEeTHUECKOro MaTepuala 1o BOIpocaM, NPECTaBICHHBIM B TabiMIe
20;

— Cnucox BOIIPOCOB 110 TEME IJIs1 CaMOCTOATEIbHOM paGOTH CTyACHTA.

MeTtoauyeckue yka3aHus 115 00y4aromuXcs M0 NPOX0:KIEHHIO J1adopaToOpHbIX padoT

B xoze BbImonHeHNs 1a00paTOPHBIX pabOT 0OYUYArONIMICS JOJDKEH YIIIyOWTh M 3aKPEHHTh
3HAHWS, IPAKTUYCCKUE HABBIKM, OBJIAJCTh COBPEMEHHOI METOJMKOI M TEXHUKOH SKCIIEPUMEHTa B
COOTBETCTBUM C  KBAJU(UKALMOHHOW  XapaKTEepUCTUKOW  oOydvaromierocs. BeimonHeHue
J1a00paTOPHBIX PabOT COCTOMT M3 HKCHEPUMEHTAILHO-TNPAKTHYECKOH, pacueTHO-aHAIUTHYECKON
yacTel ¥ KOHTPOJIBHBIX MEPONIPUATHH.
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BeinonHeHue 71abopaTopHbIX pabOT 0OydYaromMMCs SIBISIETCS HEOTHEMIIEMOW YacThiO
W3YYeHUS] JUCUMIUIMHBI, ONpENeIsIeMOM Yy4eOHbIM IUIAHOM, M OTHOCHUTCSI K CpEICTBaM,
00€eCIeunBAIOIIMM PELICHHE CIIEIYIONMX OCHOBHBIX 33/1a4 Y 00y4aromerocs:

— npuoOpeTeHHe HaBBIKOB UCCIIEIOBAHUS MIPOLIECCOB, SBICHUH U OOBEKTOB, H3y4aeMbIX B
paMKax JaHHOW JTUCLMIUIMHbI,

— 3aKpeIuvIeHHe, pPasBUTHE W JCTAIM3alMs TEOPETHYECKMX 3HAHMI, MOJIy4EHHBIX Ha
JICKIHSX;

—  MOJyYeHHE HOBOW MH(OPMAIMH M0 U3yIaeMOl JTUCIUILIHHE;

— mpuoOpeTeHre HABBIKOB CAMOCTOSTEIBHON PabOThI ¢ 1a00PaTOPHBIM 000PYIOBAaHUEM H
npubopamu.

3aganue u TpeGOBAHUS K NPOBeIeHUIO JIA00PATOPHBIX padoT

— Kaxpas JIP BpimonHsieTcs M0 MHAMBHAYaJIbHOMY 33JaHHIO, BBIIAHHOMY CTYICHTY
MIPernoJaBaTeseM;

— B 3aganun 10mkHO OBITH UeTKO c(hOpMyTMPOBaHa 3a/1a4a, BeIojHsemas B JIP;

— JIP nomxHa BBITIOIHATHCS HA OCHOBE MOJTyYESHHBIX TEOPETHYECKUX 3HAHMSX;

— Brmonnenne JIP 10mMKHO OCYIIECTBIATHCS HA OCHOBE METOJUUYCCKHMX YKa3aHWH,
MPEIOCTABIISIEMBIX [TPEIIOJaBATENIEM;

— JIP noipkHa BBINOJIHATHCS B CIELHMATM3UPOBAHHOM KOMITBIOTEPHOM KJIacce U MOXKET
ObITH TopaboTaHa CTYJACHTOM B JIOMAIIHUX YCIOBUSX, eciiu ro3soiisiet [10;

— HWrorom BeimosnHeHHO# JIP sBisieTCsl OTYET M AEMOHCTpALsl Pe3yIbTaTOB PabOThHI
MIPENOAABATENIO B 3JICKTPOHHOM BHJIE.

CrtpykTypa u (popMa oT4yeTa 0 J1adopaTOpHOIi padoTe

— TlocraHoBka 3aiauy;

— CopepikaHHe TANOB BHIIOJHEHUS;

— Jluctunr nporpammsl Ha SIBY Cu.

— Koutponbusie Tecthl. [lompasnen coaepuT HAOOPbI HCXOAHBIX JAHHBIX U

TMOJTyYEHHBIE B XO/I€ BBINOJIHEHHUS IIPOTPAaMMBbI PE3yJIbTaThI.
— O6ocHOBaHHUE MOJTYYEHHOTO pe3yJibTara (BBIBON);
T.k. uToroMm BeinosiHeHus JIP siBisieTcs HEe OTYET, a AEMOHCTPALHs Pe3yJIbTaToB paboThl B

9NIEKTPOHHOM BHJE, TO CTYICHT NOJDKEH MPOAEMOHCTPUPOBAThH IPEHOJABATENI0, KAK MOJyYEHbI
pe3ybTaThl paboThI.

TpebGoBanus K 0opMIICHHIO 0TYETa 0 1abopaTopHoii padoTe

— Jlaboparopuas pabora (JIP) npemocraBisiercst B Ie4aTHOM/HIIH 3JIEKTPOHHOM BH/IC;

— JIP momxna wmmerp turynbHbld juct (TOCT 7.32-2001 wusmanums 2008 roma) c
Ha3BaHMEM H TOJIMCHIO CTY/ICHTA, KOTOPBIN ee caenai 1 opopMu;

— Crynmenar pomxen 3amututh JIP. OTmMeTka O 3amuTe M0HKHA HAXOAWTHCS Ha
TUTYJIHOM JIUCTE BMECTE C MOJIUCHIO IPEIIOIaBaTeIs.

MeTtoanyeckue ykKa3zaHusi A5 O0OyYAOIIMXCS MO NMPOXOKIEHHI0 CAMOCTOSITEILHOM
padoThbI

B xoze BBINONHEHUSI CaMOCTOSITENBHON pabOoThl, OOYYArOLIMICS BBHIMOJHSET PabOTy IO
3aJaHUI0 ¥ TIPH METOAUYECKOM PYKOBOACTBE MPEMOAABATEN, HO 0€3 ero HernocpeICTBEHHOrO
y4yacTHsi.
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B mporiecce BBIMOJHEHUS CaMOCTOATENbHOH paboThl, y oOyuaromierocs (opMupyercs
nesiecoobpasHoe IUIAaHUPOBaHUE pabOvYero BpEMEHH, KOTOPOE IO3BOJISIET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOGHHMH M CHCTEMATH3allUU MPUOOPETaeMbIX 3HAHUMH, 0OecrieYrBaeT BHICOKUH ypOBEHb
YCHEBAaeMOCTH B NEPHO]] 00YUEHHUS, TOMOTaeT MONTYyYUTh HABBIKU MOBBIICHUS MPO(ECCHOHATBHOTO
YPOBHSI.

MeTtoanMuecKUMH ~ MaTepualiaMH,  HampaBJSIOIIMMH  CaMOCTOSITENBHYIO  paboTy
00y4arONIMXCS ABISAIOTCS Y4eOHO-METOANYECKUIT MaTepuall 10 JUCLMIUTHHE.

MeToauyeckue yKa3aHMsi ISl OOYYAIOIIMXCS MO TPOXOXKIAEHHIO NPOMEKYTOYHOM
arrecTaluu

TIpomesxyTouHas aTTecTanys 00y4arouXcst npeycCMaTpuBaeT OLIEHMBAHKE
MPOMEXKYTOYHBIX W OKOHYATENBHBIX PE3yJIbTaToB 0OydeHHWs mo aucuuiuinHe. OHa BKIIOYAaeT B
ce0st:

— nmuddepeHunpoBaHHbIii  3a4eT — 93T0 (opMa OLUCHKH 3HAHMH, IOJyYSHHBIX
00y4arommMest TIpH W3YYEHWH JUCHUIUIMHBI, TPH BBINOJHEHHH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-KMCCIEI0BATENbCKHX PadOT U MPOXOXKIECHHH MPAKTHK C ATTECTALMOHHOW OLEHKON
COTIIMYHOY, «XOPOILOY, «yJOBICTBOPUTEIBLHOY, KHEYOBICTBOPUTEILHOY.

Cucrema OLEHOK MPH MPOBEIEHHH IMPOMEKYTOUHOM AaTTECTAlMK OCYIIECTBISAETCS B

cootBercTBMH ¢ TpeboBanusamMu Ilonoxennit «O TeKyleM KOHTpOJIE YCIEBaeMOCTH U
MPOMEXKYTOYHON arrectauuu cryaeHToB ['YAII, o0ydaromuxcst MO MpOrpaMMbl BBICIIETO
obpaszoBanusiy u «O MOIYJIBHO-PEHTHHIOBOW CHCTEME OLCHKH Ka4yecTBa y4eOHOH paboTsI
ctyneHToB B ['YAID».
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