MHWHHCTEPCTBO HAYKH U BBICILIEI'O OBPA30BAHU S POCCHUMCKON
OENEPALINU
(erepanbHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00Pa30BATENBHOE YUPEKIECHHE BHICIIETO
obpazoBaHus
"CAHKT-TIETEPBYPI'CKWU T'OCYIAPCTBEHHbBIN YHVUBEPCUTET
ASPOKOCMHMYECKOI'O ITPUBOPOCTPOEHMS"

Kadenpa Ne 14

YTBEPXIIAIO
PykoBonuTens 06pa3oBaTesbHOI POrpaMMbl

K.T.H.,JIOLL,

Jluct cornacopanms paGoteii MPorpamMMb JMCUMILTHHDI

Iporpammy cocrasui (a)

K.T.H.,JIOIL B.JI. Onenen

(NOMKHOCTb, Y 4. CTEMEHb, 3BaHHE) (uHuumanet, Gpamunus)

> I ff,‘gam)

I[Iporpamma ono6pena Ha 3acenanmu kadeapnt Ne 14

«26» nrons 2024 r, nporokon Ne 11

3asenyrowuii kadenpoit Ne 14

K.T.H.,JIOLIL B.JI. Oneunen

(ROMKHOCTHy, CTENEHB, 3BaHHE)

B.JI. Onenen _/.

" (unmsgiet, J.mlm)

(yu. cTeneHb, 3BaHue) (nonrincs, nﬁ'ra) (unnumanst, dpamunns)

3amecturens aupextopa uHcTHTyTa Nel o mgAfonuueckoit paGote
/ § r
JOIL,K.T.H. j /// B.E. Taparyn

i s j (noamucs)
S «26» ntons 2024 r

PABOYAS ITPOI'PAMMA TUCITATUIMHEI

«CucreMsl PCAIBHOTO BPEMEHM)
(HanmcHoBaHue AHCLIHILTHHET)

Kop Hanpasienus moaroToBKu/

09.03.01
CNIELMANBHOCTH

HaumenoBanue HarpaBJICHUA
[MOATOTOBKH/ ClIeUUaJIbHOCTH

I/IH(l)OpMHTPIKa H BBIYHACIUTENbHAA TEXHUKA

Haumenopanue IporpamMmupoBaHue, aHATUTHKA JAHHBIX U LU poBas
HaNpaBIeHHOCTH TpaHcopMaLUs CHCTEM
Dopma obyueHus oYHas
I'on npuema 2024

Canxr-ITerep6ypr— 2024

(ROMKHOCTB, Y 4. CTeMeHb, 3BaHHe) *(nonnuce, nata) (uHuuHansl, Gamunns)



AnHHOTAIUSA

Jucunninna «CHcTeMbl pealbHOr0 BPEMEHH» BXOAUT B 00pa3oBaTENIbHYIO MPOrpamMMy
BBICIIEr0 O00pa3oBaHMs — MporpamMmy OakajaBpuara [0 HAIpaBJICHUIO IOATOTOBKH/
cnenuansroctd  09.03.01 «WudopmaTtnka u BeIMHCIHATETbHAS TEXHHUKA» HAIMIPABICHHOCTH
«[IporpammupoBaHue, aHAIUTUKA JaHHBIX U LdpoBas TpaHchopmanus cuctem». JJucuumina
peanusyercs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTCHIHA:

TIK-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTHI CHCTEMHBIX IIPOIPAMMHBIX ITPOIYKTOBY

CozaepxaHue TUCLHIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
U pa3pabOTKOH  HAAEKHBIX M  OTKa30yCTOMYMBBIX  NPOrPAMMHBIX  MPHJIOKCHHM,
(GYHKIHOHUPYIOIHMX Ha IUIaTGOopMe ONEpalMOHHBIX CHCTEM PEalbHOTO BPEMEHH, C MOMOLIBIO
COBPEMEHHBIX METOJIOB, AITOPUTMOB, MPOTPAMMHBIX MAaKeTOB M cpei. [lo3Bomser momy4uTh
(yHIaMEHTaIbHBIE TCOPETHMYECKUE 3HAHUS M NPHOOPECTH NMPAKTHYECKUE HABBIKM B 00JACTH
aHa3a TpeOOBaHUH U Pa3pabOTKH CHCTEM PEaIbHOTO BPEMEHHU.

IIpenogaBanne AMCLUMIUIMHBL TPEAYyCMAaTPUBAET ciexytomme (GOpMbl OpraHu3aLuu
yueOHOro Ipolecca: JIeKIMH, J1a0opaTopHble pabOThI, CaMOCTOsTENbHAs paboTa CTy/AEHTa,
KOHCYJITAIIUH.

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CIECAYIOLIME BHIbI KOHTPOJS: TEKYIIUH
KOHTpOJIb YCIIEBAEMOCTH, IPOMEXYTOUHAsl aTTecTanus B popme 3auera.

OO0mrasi TPyZI0EMKOCTh OCBOCHUSI AMCIMIUIMHBI COCTABISIET 3 3a4YeTHBIX equHUIbI, 108
4acoB.

S13bIK 00Yy4EHHS IO TUCIUIUINHE PYCCKUH »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lensto mnpernonaBanus AUCHMIUIMHBL «CHCTEMBI PEAITBHOIO BPEMEHM»  SIBISETCS
¢dopmupoBaHue npPOPECCHOHATBHON IOArOTOBKH CTYACHTOB B 00JIACTH COBPEMEHHBIX
TEOPETHUYECKUX M MPAKTHYECKUX METOIOB MPOCKTHPOBAHMS M pPeajH3alliil CHCTEM PEajbHOrO
BPEMEHHM Ha IUIaTQOpMe OINEPALMOHHBIX CHUCTEM pEajbHOTO BPEMEHH C HCIIOJIb30BAaHHEM
CIHEHHATIBHBIX AITOPUTMOB U MEXaHM3MOB.

1.2. JucuMiuinHa BXOJUT B  COCTaB  d4acTH, (OpPMHPYEeMOil  y4acTHHKAMH
00pa3oBaTeNIbHBIX OTHOLICHUH, 00pa30BaTeNbHON MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —
OIl1 BO).

1.3. TlepeyeHb MIaHUPYEMBIX PE3YJIbTaTOB O0Y4YEHHS MO AUCLMIUINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU pe3ynbTatamu ocBoerust OIT BO.

B pesynbraTe M3ydeHHs AWCUMILUIMHBI OOYYarOIIMiiCsS TOJDKEH 00JazaTh CIeayOINMH
KOMITCTEHIMSIMH WM UX 4YacTsMU. KOMIeTeHIMY U MHIUKATOPhl UX JIOCTHXKCHUS IIPUBEICHBI B
Tabuuue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIMH W HHIMKATOPOB WX JOCTHKCHHUS

Kon n
Kareropus (rpynma) Kon v HanMeHOBaHNE HHANKATOPA JOCTHKECHHUS
HalMECHOBaHUE
KOMIIETEHLIUH KOMIIETEHIIUH
KOMIOETEHIIUH

[IK-3.3.1 3HaTh CTaHAAPTHI peaTn3aun
nHTepdEeiicoB MOIKII0YaEMbIX YCTPOICTB,
TEXHOJIOTUH Pa3pabOTKH U OTIaJKH CHCTEMHBIX
MPOAYKTOB, KOHCTPYKIUH PaclpeielIeHHOr0 U
HapajjIebHOro MPOrpaMMHUPOBAHHMS, TIPHHIIUIIBI
OpraHU3aLUH ¥ CXEMBI pabOTHI ONEPAIMOHHBIX
CHCTEM, IIPHHIUIIBI TIOCTPOCHUSI CETEBOTO

[IK-3 Criocoben o
B3aMMOJICHCTBHS

a3pabaThIBaTh
pasb IK-3.Y.1 ymMeTb NIpUMEHATh A3BIKH
IpodeccuonanbHble | KOMITIOHEHTHI
HPOrpaMMHUPOBAHUS HU3KOTO U BBICOKOTO YPOBHH,
KOMIICTCHIH CHCTEMHBIX OCYIIECTBIIATh OTJIAJKY IPOrPaMMHBIX HPOAYKTOB
HPOTrPaMMHBIX Y . Y Iporp PRy
UL IIeJIEBOH OIEPallIOHHON CHCTEMBI, paboTaTh C
HPOAYKTOB

JIOKyMEeHTanuen

TIK-3.B.1 BaageTh HaBbIKAMH HAITHCAHUS
HCXOJJHOTO KOJIa MPOTPAMMHBIX MPOYKTOB IS
LIEJICBBIX ONEPALMOHHBIX CUCTEM, BIIA/IETh
TEXHOJIOTUSIMH Pa3pabOTKH M OTIIATKH CHCTEMHBIX
[IPOJIyKTOB, HABBIKAMH PACIIPEICIICHHOTO 1
NapaJuICIIBHOTO MPOrPAaMMHUPOBAHUS

2. Mecro gucuumiuHsl B ctpykrype OI1

JucuunirHa MOKeT 0a3UpOBaThCs HA 3HAHUSAX, PaHEe MPUOOPETEHHBIX 00YYAIOINMHCS
[PH U3YYCHUH CIICAYFOINX AUCLUIIINH!

— Hudopmaruka

— OCHOBBI IPOrPAMMHPOBAHUS

— TexHOnOrust NPOrpaMMHPOBAHHS

— Opranmszamnus 9BM u BEIYHCIHTENEHBIE CHCTEMBI

— MuxpomnporeccopHbIe CHCTEMBI

— CucTeMHOE POrpaMMHUPOBaHKE

— OneparuoHHbIE CHCTEMBI

3HaHUs, MOJIyYCHHBIC NPU W3YYCHHH MarepHana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYEHHE, TaK U MOI'YT UCIOJIb30BATHCS MPU N3YYEHUHU APYTUX JUCLUIIINH:

— Cucremsl ¢ mapanienbHoi 00paboTKoN HHpOPMAIHK




3. OOBeM u TPYJOEMKOCTh TUCIUTLIHHBI
JlanHBle 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4YEOHOM
paboThI IO IUCHUILIMHE (M paclpeAeIeHle 3TOH TPYAOEMKOCTH 110 CEMECTpPaM) IIPEACTaBIICHBI B
Tabuune 2.

Tabnuia 2 — O6beM U TPYAOSMKOCTh TUCIUIIITHHBI

TpynoemKocTh O
Bun yueGHO# paboThI Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKochnp oucyuniuHol, 3/108 3/ 108
3E/ (4ac)
U3 nux uacoe npakmuueckoi no020mogKu 17 17
AyoumopHhvle 3anamus, BCEro 4ac. 51 51
B TOM UHCIIE:

nexiuu (JI), (qac) 34 34

npakTuueckue/cemunapckue 3anstus (I13),

(uac)

naboparopasie padotst (JIP), (dac) 17 17

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

9K3aMeH, (4ac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesicymounoi ammecmayuu: 3ayer,
mapd. 3ader, sk3amen (3auer, Judd. 3ay, | 3Bauer 3ager
Ok3.*%)

o .
le/lMeanl/Ie: KaHIUJATCKUH 3K3aMECH

4. ConepxaHne TUCIUTUTHHBI
4.1. PacnpeneneHue TpyI0€MKOCTH AUCUUILIMHEL IO pa3/iesiaM U BUIaM 3aHSATHH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

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

ucOS.

Paznen 7. O630p OCPB: QNX, VxWorks, 2 5
LynxOS, PikeOS.
Paznen 8. Cranmaptst OCPB B obnacTu aBuanuu: 4 5

ARINC 653, MILS, DO-178. Konuenuus
U30JIMPOBaHHbIX Pa3/IesIoB.

Pazaen 9. OCPB QNX. O3HakOMJICHHE 1 2 1 8
HacTpoiika QNX, ucronap30BaHHE Cpebl
paspabotku, APl-unrepdeiic QNX.

Pazgen 10. POSIX Threads. ®yukiuu ynpasnesus| 2 1 9

OTOKaMH. PYHKIMM CHHXPOHU3ALUH TIOTOKOB.

Uroro B cemectpe: 34 17 57
Uroro 34 0 17 0 57

IlpakTuueckass MOArOTOBKA 3aKJIHOYAETCs B  HEMOCPEACTBEHHOM  BBIIOJIHEHHH
00y4arolMMHUCS  ONPENENEHHBbIX  TPYAOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oynyuei
Ipo(ecCHOHANBHOMN AESITETPHOCTBIO.

4.2. CopepxaHue pa3esioB U TeM JICKINOHHBIX 3aHATHH.
CopepixaHue pa3/esioB U TeM JCKIHMOHHbIX 3aHATHI NPUBEACHO B TabnuLe 4.

Ta6nnua 4— CO[[ep)KaHI/Ie pas3acyioB U TEM JICKIIMOHHOI'O IUKJIa

Howmep paznena HasBaHue u conepxanue paszesioB U TeM JICKLIMOHHBIX 3aHATUH

1 CucTteMbl pealbHOr0 BpeMeHH!
Ilpumep  ucnonbzoanust CPB.  OOsactb  HpUMEHEHUS.
Berpausaembie CHCTEMBI: 0COOEHHOCTH, TpeboBaHus,

orpannueHus. Bpems peakunu. OnepanyoHHbIE CHUCTEMBI
peanbHoro Bpemenu (OCPB). Ocobennoctn OCPB. CpaBHenue
¢ OC o6pranoro HasHaueHus. Bumer OCPB: xecTkoe peanbHOE
BpeMs1, Msrkoe peasbHoe Bpemst. Jlemaiin. Tpedosanus k OCPB.
Mpmuoro3anaunocts. Snpo OCPB: mpemmyinecTBa BbIIEICHUS
sapa OCPB, wmukposiapo, sk3osapo. Apxurekrypa OCPB:
MOHOJIUTHAsI, YPOBHEBas (ClioeBas), «KJIHeHT-cepBepy». Kiaccsl
OCPB: MuHUManbHOE SIIPO CHCTEMBI PEaIbHOTO BPEMEHH, SIAPO
CHCTEMBbI peajbHOr0 BPEMEHU U MHCTpYMeHTalbHas cpena, OC ¢
nonHbiM  cepBucoM. CpoiictBa OCPB:  cBOeBpeMEHHOCTS,
PEICKa3yeMOCTb, 3 (HEKTUBHOCTh, OTKa30yCTOHYMBOCTb.

Pazzensl, TeMbI AUCIUIUIHHEI Jletwan | 13 (C3)) - JIP ‘ K ‘ CPC
> (gac) (1ac) (gac) (1ac) (gac)
Cemectp 7

Paznen 1. Cuctemsl peaqbHOTO BpEMEHH. 4 2 5
Ob6nacts npumenenne. OnepanoHHbIe CUCTEMBI
peanbHOro BpeMEHH: 0COOCHHOCTH, BUABL,
TpeOOBaHusl, KI1aCChl, apXUTEKTYpa.
Paznen 2. Ilpoueccel. ITotoku. Tumsl 4 2 5
OrpaHH4YeHU. XapaKTepUCTUKU.
Pa3znen 3. [InaHupoBaHue U AUCTIETYEPU3ALHS. 8 3 5
ANTOpUTMBI IUNITAHUPOBAHUSL.
Pa3znen 4. Opranuzanus B3auMoAeHCTBUS MEXK LY 4 6 5

3amayamu. I1po6IeMbl CHHXPOHU3ALMH.
MexaHHu3Mbl MeX3aa4HOH CHHXPOHHU3ALMH U
B3aumozeiicteusi (IPC).

Paznen 5. Yopasnenune namsateio B OCPB. 2 2 5
IpepsiBanust. Ocobennoctu apaiisepos OCPB.
Yacsl U TaiiMepsbl.

Paznen 6. O630p cranmapros: POSIX, ulTRON, 2 5

2 IIpoueccer. [Totoku. Tuns! orpannyeHnid. XapakTepUCTUKH.

IIpouecc. Buapl mnapamnensHocTH. Ha3HaueHue mporeccos.
CocrosiHuss ~ mpouecca.  Onepamuu  HaJX  IPOIECCaMU.
[InanupoBanue: MOJIUTHKA IUIAHUPOBAHUS, ANTOPUTM
IUIAaHUpOBaHus,  aucrerdepusanus. [Ipuopurer.  IToTtokwm.
OcHOBHBIE CBOICTBa MIOTOKOB. Konrekcr MIOTOKA.
IlepekmtoyeHre KOHTEKCTa. YTPaBIAOMIMN OJOK MOTOKA.
OCHOBHBIE CBOWMCTBA TIOTOKOB. MHOTOKpPaTHBIN 3aIyCK ITOTOKOB.
PeenrepabensHocts. [lyctoit morok. IIpenmymiecTBa moTOKOB.
Henocratku norokos. [IpenmyiiecTBa MHOTOnoTo4YHOCTH. THITBI
OTpaHMYEHUH 33/a4: BPEMCHHBIC OTPAaHMYCHUS, OTPaHUYCHUS
NPEIIIECTBOBAHUS, OIPAHMYEHHUs] B3aUMHOIO HCKJIIOYEHMS Ha
obmme pecypcesl. Hamxynmiee Bpemsi BBIIOJHEHUS 3aiadd
(WCET). XapakTepuCTHKH 3aJad  peaJbHOTO  BPEMCHH.
Perynsphocts AKTUBALU 3a1a4u: EepPUOJMYECKHE,




ANCPUOANYECCKUEC.

Bcero | |

[ImanupoBanue u
IIAHUPOBAHMSL.
[lnaHupoBaHne W  OLUCHKA  aJrOPUTMOB  IUIAHHUPOBAHHSI.
[InanupoBanue ¢ nepekiatoucHuem/0e3 mepexinodeHus. Bussl
IIAHUPOBAHMUS: HNPHOPUTETHBIE, GeCIPHOPUTETHEIC.
BecnipuoputeTHble anropuTMbl IUIAHUPOBAHMS: IUIAHUPOBAHHE
no npuniuny FIFO, unkindeckoe mianuposanue Round-Robin.
AJITOPUTM TUIAHUPOBAHUS C MHOTOYPOBHEBBHIMH OUYEPEISIMH C
0OpaTHBIMU CBSI3SIMH. [Tpuopurets: CTaTHYEeCKue,
IuHamMuyeckue. [IpHOpUTEeTHBIE UIAHUPOBIIUKHU: BEITECHSIOLINE,
HeBbITeCHAIOIME. CTaTHYecKue AJITOPUTMBI  IUIAHHUPOBAHMS.
JluHaMHu4yecKkue aJropuTMbl IUIaHMPOBaHUS. JIMHaMHUYecKue
QITOPUTMBI ITAHUPOBAHUS C JHHAMHUYECKUMH MPHOPHTETAMU:
EDF (earliest deadline first), LLF (least laxity first).
JluHaMU4YecKue aaropuTMbl IUIAHUPOBAHHUS CO CTaTHYECKUMH
npuopureramu: RMS (rate monotonic scheduling), DMS
(deadline monotonic scheduling). Tlepuoauyeckue (timeline
scheduling) u anepuoanMveckue aIrOPUTMBI IUIAHUPOBAHHS
(Ixexcona, I'opna). Anmroputmbl Ha 0a3e cepBepa COOBITHIA
(polling server, deferrable server, priority exchange, sporadic
server, slack stealing). AHanu3 3¢ (peKTUBHOCTH INIAHUPOBAHUSL.

JIUCTIETYEPU3ALIIHS. ANTOpUTMBI

4.4. JlaGopaTopHble 3aHATUSL

Tembl 1a60paTOPHBIX 3aHATHI U UX TPYLO0EMKOCTb IIPUBEJIEHBI B TA0IUIIE 6.

Tabnuia 6 — JJabopaTtopHble 3aHATHSI U UX TPYJIOEMKOCTh

W3 Hux Ne
e HaumMeHnoBanue 1ab0paTopHBIX paboT TpyRoemKocTs, | MpakTHHECKoi | pasaeia
/o (gac) MOJrOTOBKH, | JAUCIHI
(uac) JIUHBI
Cemectp 7
1 | OCPB QNX: Hactpoiika, HCIIOIb30BaHUE 2 9,10
cpenbl pazpadborku, API-untepdeiic.
2 | Muoronorounsie nporpammsl B OCPB QNX 4 1,2,9,
10
3 | Nomuruku mranupoBanus B OCPB QNX 3 3,9, 10
4 | Mexanusmsel IPC: MexaHH3MBI MeK3ada4HON 4 4,5
cuaxponmzammu B OCPB QNX
5 | Mexauusmel IPC: MmexaHU3MBI MEX3a1a4HOTO 4 4,5
obomena manabpiMu B OCPB QNX
Bcero 17

Opranuzanusi B3aUMOJCHCTBUS MeXIy 3amadamu. Pecypc.
[IpoGnemMbl CHHXpOHHM3ALUK: B3aMMHAs OJIOKMPOBKA, MHBEPCHS
nproputeToB. I[IpoTOKOIBI JOCTYyma K pecypcam: MPOTOKOI
HacJEJOBaHUs  IIPUOPUTETOB, MTOTOJIOYHBII TIPOTOKOI.
Mexanu3Mbl CHHXpOHHM3aIMKA U B3aumojencTus 3amad (IPC):
MBIOTEKCBI, CceMa(Opbl, CHUTHAJIBI, YCJIOBHBIC IIE€PEMCHHBIC,
Oapbepbl, COOOIICHNUS], TOYTOBBIE SIIMKH, OYEPEAN COOOIIEHHH.

VYnpasnenne mamarsio B OCPB.  MeHempkep mamsru.
[pepeiBanus. Ocobennoctu  apaiieepo  OCPB. Yacer u
TaiiMepbl. OCHOBHBIE BPEMEHHBIC XapaKTEPUCTUKU.

4.5. KypcoBoe npoekTrpoBaHue/ BEIIIOJIHEHHE KYPCOBOM pabOThI
VueOHBIM [UIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4arommxcs

Bupl caMmocTosTeNnbHOM pabOThI U €¢ TPYI0EMKOCTh IPUBEICHBI B TabHIIE 7.

Tabmuma 7 — Buisl caMoCTOSITENEHON paboThl B €€ TPYJI0eMKOCTh

00630p crangaptoB: POSIX, ulTRON, ucOS.

~

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

Crangaptet OCPB B o6nactu aBuanun: ARINC 653, MILS, DO-
178. Konueniust n301upoBaHHbIX pa3aenos. IIpocTpancTBeHHOE
pasnenenue. BpemenHoe pa3zneneHue.

OCPB QNX. O3nakomiuenue u Hactpoiika QNX, ucrons3oBanue
cpenbl pa3pabotku, APl-uatepdeiic QNX.

10

POSIX Threads. ®yHkuuu ympasneHus motokamu. DOyHKIHK
CHHXPOHH3ALIUH IOTOKOB.

4.3. Ilpaktuyeckue (CEMMHAPCKHUE) 3aHATHS
TeMbI IPaKTHYECKUX 3aHATUH U UX TPYAOSMKOCTh IIPUBE/ICHBI B TabIHIe 5.

Tabnuua 5 — [IpakTU4ecKe 3aHATHSI U UX TPYJIOEMKOCTh

Bun camocrosTenbHOM paboThI Beero, | Cemectp 7,
4ac qac
1 2 3
M3ydeHne TeopeTHIeCcKoro MaTepuana 37 37
npucuumunasl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Bemonuenue pegepara (P)
[MoaroroBka K TEKyIeMy KOHTPOIIIO 17 17
yeneBaemocti (TKY)
Jomamrnee 3amanue (J3)
Konrposnbabie pabotsl 3a04ankoB (KP3)
[MoaroroBka K MPOMEXYTOUHOI 3 3
atrecraiuu ([TA)
Bcero: 57 57

Ne
/1

Tembl MpaKTHUECKUX
3aHATUN

W3 Hux Ne

®opmel pakTHUecKuX | TpymoeMKOCTh, |MpaKTHYeCKOi |pa3mena
3aHATHI (gac) MOJITOTOBKH, | TUCLIUAIT

(gac) JIUHBI

YueOGHbIM MIaHOM HE MPEyCMOTPEHO

5. Tlepeyens yueOHO-METOANIECKOTO OOECIICUCHHS
IUIsL CAMOCTOSTEIIBHOM pabOThl 00yHaIONINXCS [0 JUCIUILIHHE (MOIYJIIO)

Y4eOHO-MEeTOANYECKHE MATEpPHUANIBl Ui CAMOCTOSTENBEHON paboThl 00YYarOmUXCs YKa3aHbl B
ma. 7-11.




6. IlepeyeHb eYaTHBIX U 2IEKTPOHHBIX YUEOHBIX U31aHUM
INepeueHp MeUaTHBIX U AMEKTPOHHBIX Y4eOHBIX U3IaHUI NPHUBEIEH B Tabnuue 8.
Tabauua 8— IlepeueHb NeYaTHbIX ¥ DJIEKTPOHHBIX Y4€OHBIX M3AaHUI

KomaecTBo 3K3eMILIApoB B
udp/
URL anpec Bubnmnorpaduueckas ccplika onbnmoreke
AP (KpOMe 3NIEKTPOHHBIX IK3EMIULIPOB)

8.1. IlepedeHp NPOrpaMMHOrO OOECIICUEHHS, HCHOIB3yeMOrO IPH OCYIIECTBICHHU
00pa30BaTeNnbHOro MPOLECCca MO AUCLHUILIHHE.
IepeyeHp UCIONB3YEMOr0 MPOrpaMMHOr0 obecreyeH s peAcTaBieH B Tadnune 10.

Tabmnuua 10— Ilepeuenp nporpaMMHOro obecrieueHus

Ne /it HaumenoBanue

004.4(075) | CereBble oneparonHbie cuctemsl [Tekcr] : 3
0-54 yuebHoe nocodue / B. I'. Onudep, H.

A. Omudep. - M. u np. : [Turep, 2003. - 538 c.
: puc. - (YueOHHK 1715 By30B). - bubmmorp.: c.
525 -526 (21 nass.). - ISBN 5-272-00120-6

He npeaycmotpeno

004.4 OmnepamoHHasi CHCTeMa PEeaTbHOTO 3
3-96 Bpemenu QNX [Teker] : ot Teopuu K
npakruke / C. H. 3putb. - 2-e u3a. - CII6. :
BXB - IlerepOypr, 2004. - 192 ¢ : puc. + 1 511.
ont. tuck (CD-ROM). - ISBN 5-94157-486-
X:98.10 p.

8.2. IlepeueHpb HH()OPMALIHOHHO-CIIPABOYHBIX CHCTEM,UCIONB3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTEIbHOrO MPOLECCa 110 AUCLHUILIHHE

Ilepevyenb HCMONB3yeMbIX HH()OPMALIMOHHO-CIIPABOYHBIX ~CHCTEM TPEACTABIEH B
Tabmuie 11.

Tabauua 11— Ilepeuenb HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne ii/m HaumenoBanwue

He npeaycmotpeno

681.3 CoBpeMeHHbIE ONePallIOHHBIE CUCTEMBbI 1
T18 [Texcr] = Modern operating systems /

3. Tanenbaywm ; pen. E. Ctporanosa ; nep. A.
Jleontnes. - 2-e usn. - CII6. : IIMTEP, 2005.
- 1038 c. : Tabmn., puc. - (Kmaccuka Computer
science). - bubmuorp.: c. 989 - 1020. - Ang.
yka3.: ¢. 1021 - 1037. - ISBN 5-318-00299-4
(pyc.). - ISBN 0-13-031358-0 (anri.) : 549.90

p.

9. MatepuanbHo-TexHHYEeCKas 0a3a
CoctaB  MaTepHalbHO-TEXHUUYECKOl  0a3bl, HEOOXOAMMOH [UIi  OCYIIECTBICHHS
00pa30BaTeILHOrO MPOIIecca MO TUCLMILTHHE, IPEACTaBIIeH B Tabauuel 2.

Tabmmma 12 — CocraB MaTepuaIbHO-TEXHUIECKOM 0a3bl

Ne HaumenoBanwue cocTaBHOM yacTu Howmep ayauropun
n/n MaTepUuaibHO-TEXHUYEeCKOW 0a3bl (pu HEOOXOTUMOCTH )

MynpTUMenUiiHas JIEKLIUOHHAs ayAUTOPHS

2 | KomnbroTepHslii ki1acc

004.4 S3bik nporpammupoBatusi C [Tekcr] = The C | 1
K36 programming Language : niep. ¢ auri. / b.

B. Kepnurasn, /1. Purun. - 2-e u3n., nepepad.
u jo1. - M. u nip. : Bunesimce, 2006. - 304 c. :
puc. - (Cepust KHHUT IO IPOrPAMMHUPOBAHUIO
ot Prentice Hall). - 3aru. 061. : ANSIC. -
IMpenm. yxas.: c. 284 - 289. - ISBN 5-8459-
0891-4. - ISBN 0-13-110362-8 (anr.) : 70.00

p.

10. Ouenounsle cpencTBa LTSI TPOBEACHUS IIPOMEKYTOUHOM aTTeCTAIIII
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IPOMEKYTOUHOH aTTecTaluu
oOyJaronmyxcs 110 JUCHUIUIMHE NpUBEJeH B Tadiuie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEICHHUSI IPOMEXKYTOUHOM aTTECTAIMU

Bunx npoMexyTouHOH aTTecTalun [lepeyeHb OIIEHOYHBIX CPEICTB

3auer Cnmcok BOIIPOCOB

7. TlepedeHb MEKTPOHHBIX 0OPa30BaTEILHBIX PECYPCOB
HH(OPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceT «VHTepHeT
Tepeuenn IJIEKTPOHHBIX 00pa3oBaTesbHbIX pecypcoB HH)OPMALHOHHO-
TEJIeKOMMYHHKALMOHHOM cetn «MHTepHEeT», HEOOXOAUMBIX [UISi OCBOCHHS JHMCLHUIUIAHBI
npuBe/ieH B Tabuuie 9.

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIICTCHIIUH 00y4aroIMMHCS IIPUMEHSETCs 5-0alibHas MIKala OLEHKH CHOPMHPOBAHHOCTH
KOMITIETEHIIMH, KOTOpasi mpuBe/icHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-6annpHast  mKana  MOJYJIBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBUIIA
UCIIONb30BaHUsl KOTOPOH, YCTaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauua 14 —Kpurepuu oueHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

OleHKa KOMIICTEHLIN

XapakTteprcTHKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
S-0auThHas IIKAIA paKTep bopmp

Tabmuma 9 — IlepeueHp 53JEKTPOHHBIX 00pPa30BATENBHBIX PECYpCOB HMH(POPMAIMOHHO-
TEJICKOMMYHHKAIIMOHHOH ceT «VHTepHeT»
URL anpec Haumenosanue

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOJIOT U

— oOyuaromuiicss r1y00OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII

MaTepHan,
«OTIIHYHOY — YBEPEHHO, JIOTHYHO, II0CJICJOBATENILHO U IPAMOTHO €0 H3Jaraet;
«3AUTEHO» — ONMUPAsACh HA 3HAHUS OCHOBHOW M IONOJHHUTEIBHON IHTEPATYPHI,

TECHO NPHBA3BIBAECT YCBOCHHbIC HAYYHbIE MOJ0KEHUS C MPAKTHYECKOM
JIeSITeIbHOCTBIO HAIIPaBJICHHUS;




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

OnepanoHHbIE CUCTEMBI MATKOIO PEalbHOIO BPEMEHHU:
omnpejeneHue, ocooeHHoctu. Jleanany.

— JIeJIaeT BhIBOJIbI U 0000IICHNS;

— yMeJ10 000CHOBBIBAET U apIyMEHTHPYET BbIBUraeMble UM HJIEH;

— cBOOOIHO BJIAJZICET CHCTEMOM CIICIHATH3NPOBAHHBIX MOHSITHH.

Snpo OCPB: onpenenenue, 6a30Bble CEPBUCHI, BUJIBI SEP.

Apxurekrypa OCPB: nepeuncieHue, onucaHue.

JIUTEPATYPHI;

— HE JIONYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
«XOPOLLIO» Aoty yi ’

«Ga4YTCHO»
HarpaBJICHUS,;

— apryMEHTHPYET Hay4YHbIe MOJIOKEHUS;
— JIEJIaeT BLIBOJILI U 0000IIEHNS;
— BJIQJICCT CUCTEMON CIICIHATM3UPOBAHHBIX TIOHSTHIA.

— oOyuaromuiuiicsi TBEpIO yCBOMJI IPOrPAMMHBIII MaTepuall, FpaMOTHO U
[0 CYyNIECTBY W3/IaraeT €ro, ONHPascCh HAa 3HAHUA OCHOBHOM

— YBA3BIBACT YCBOCHHBIC 3HAHHUA C HpaKTH‘IeCKOﬁ JACATCIIBHOCTHIO

MHoro3agauHocTs. Bunpl mapamnensHocta. IIponecc:
oIpeielicHNe, Ha3HAYCHHE, COCTOSTHUSL.

Mpuoro3agaunocts. Bunsl napannensHocty. IToTok:
oIpeieNieHe, NPEeIOChUIKY MOsIBICHNS, QYHKINH, CBOHCTBA.

[orok: onpexnenenue. [IoHATHA: TPHOPUTET, KOHTEKCT ITOTOKA,
ynpasJstroluii 6110k moroka. CBocTBa: MHOTOKpPATHBI
3aIycK, peeHTepadenbHoCTb. [1ycToil noTok.

«YZOBJICTBOPUTCIIBHO»

JIUTEPATYPBI;

«3a4TCHO»
HaIrpaBJICHUS,

— ¢1a00 apryMEeHTHPYET Hay4HbIE TTOJI0KESHUS;

— JOITyCKacT HECYIIECCTBEHHBIC OIINOKH U HETOYHOCTH,
— UCHBITBIBACT 3aTPYAHCHUS B IPAKTUYECKOM IMPUMEHCHUU 3HAHUK

— oOyuaromuiicss yCBOMI TOJIBKO OCHOBHOH IPOrpaMMHbIA MaTepHall,
M0 CYLIECTBY M3JIaraeT €ro, OMMPasCh Ha 3HAHHMA TOJILKO OCHOBHOM

— 3aTpynHseTcs B (OPMYIUPOBAHUH BEIBOAOB M 0000ICHHIT;
— YaCTHUYHO BJIAJIEET CUCTEMOH CNENMATU3UPOBAHHBIX OHATHA.

IMoTok: onpenenexue, NPEeUMyLIECTBA U HEIOCTATKU.
[IpenmymiecTBa MHOTOIIOTOYHOCTH.

Bpemennsbie orpannuenus 3aaa4. Hauxyiee Bpemst
BoinoaHeHus 3aaaun (WCET). Xapakrepuctuku 3aad.
PerynsipHOCTh aKTHBALIMH 33/1a4H.

15

Pecypcsl: onpenenenne, BUbl, TUIbI

16

[IpoGnembl B3aumMoaeicTBus 3a1a4. B3aumHuas 6;10kupoBka
(Deadlock). Briokuposka (Lockout). 'onogoska. uBepcust
[PHOPUTETOB.

«HEYAOBJICTBOPUTEIIBHO»
«HE 3aYTCHO»

Marepuana;
PaccMOTpeHHHU NPOGIIeM B KOHKPETHOM HAIPABICHHH;

— HE MOXXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS;
— He GOpMyIUpPYET BBIBOJOB M 0000IICHHUN.

— oOyyaroniuiicss He YCBOWJI 3HAYMTEIbHOH YacTH INPOrPaMMHOIO
— JIOIyCKaeT  CyLIeCTBEHHbIe  OMMOKM M  HETOYHOCTH  IIPU

— UCHBITBIBACT TPYAHOCTHU B IIPAKTHUICCKOM ITPUMEHCHUN 3HaHHﬁ;

17

WHBepcus PHOPUTETOB: OTPaHUYCHHAS, HEOTPAaHUYECHHAS,
MEXaHHU3MBI OOpBOBI.

18

Mexanu3mbl Mex3agaqnoro B3aumoseiicteus (IPC):
OIIpE/ICNICHHE, ICPEUNCIICHNE, KPATKOE ONICAHHE.
Heo6x0aMMOCTh CHHXPOHH3AINH 331a4.

10.3. TunoBble KOHTPOJILHBIE 33aHHs MJIK HHbIE MATEPHAJIBL.
Bomnpocs! (3agaun) 1uis 9K3aMeHa peacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Borpocs! (3aaun) st 9K3aMeHa

CpeIICTBa MEXK3aa4YHOTO obOMeHa JaHHBIMHU: 3aJ1a4H,
NEPEUYNCICHUC MEXAaHN3MOB, KPATKOC OINMMCAHUE.

20

CpezcTBa CHHXPOHHU3AIMH 33/1a4: 3a/1a4H, IepeUrCIIeHHE
MEXaHH3MOB, KPaTKOE OIHCaHHE.

21

MexaHu3mbl Mex3anaqnoro B3aumoerictus (IPC): mprotekc,
cemadop.

22

[InanupoBaHue: MOIUTHKA IUITAHUPOBAHUS, AITOPUTM
IUIAaHUPOBAHUS, JUCTIeTYepU3anus. 3aJa4n MIAHUPOBAHUSL.
Lenu muiaHUPOBaHHUS.

23

[InanupoBanue. Turbl IIaHUPOBILKKOB: IEPEUUCICHHE,
OIHCAHUeE.

24

IpropureTHble U OECIIPHOPUTETHBIE AJTOPUTMbL
IIIAHUPOBAHKSA: 0COOCHHOCTH, IIPEUMYIIECTBA U HEIOCTATKH.

25

[IpuopureTHbIe CTaTHYECKHUE U AUHAMUYECKHE aJTOPUTMBI
IUIAHUPOBAHMS: OCOOSHHOCTH, IPEMMYIIIECTBA U HEAOCTATKH.

26

BI)ITCCHSI}OIIII/IB 1 HEBBITCCHAIOIIUE aJITOPUTMBI
TUTAaHUPOBAHUSA: OCO6eHHOCTH, NpEeuMynIeCTBa U HEJOCTATKHU.

Ne n/n ITepeuens Bompocos (3anau) Aj1s SK3aMeHa Kon
HHIUKATOpa
VYuyeOGHBIM IUIAaHOM HE NPEeyCMOTPEHO
Bormpocs! (3anaun) aust 3auera / qud¢. 3auera npencrapieHsl B Tabnune 16.
Ta6auua 16 — Bonpocs! (3amaun) st 3auera / qudd. 3auera
Ne n/m Ilepedens Borpocos (3axa4) s 3a4yera / audd. 3auera Kox
HHJIUKaTOpa
Cucrema peaqbHOTO BpEMEHH: ONHCaHKe, OCHOBHAS 3a/1a4a, IK-3.3.1
MPEeIbsBIISIEMbIE TPEOOBAHHSI.
Cucrema peanbHOro BpeMEHH: OmicaHue, 00acTh [IK-3.¥.1
IPUMEHEHNUS, BpeMs PEaKIHH.
OnepalMoHHbIE CUCTEMBI PeabHOro BpeMenu: onpenenenue, | I[1K-3.B.1

TIPUYHUHBI MCIIOJIb30BAHHWSA, BUIBI.

27

Craruueckue (opduaitn) u Inunamuueckue (OHIaNH)
aJIrOPUTMBI IIJTAHUPOBAHUS: OCOOEHHOCTHU, IPEUMYLIECTBA U
HEJ0CTaTKH.

OnepalnroHHbIE CHCTEMbI PEaIbHOrO BPEMEHHU: ONpe/ieliCHUE,
ocobennoctH, npeabssisembic K OCPB tpeboBanusi.

OrnepannoHHbIE CHCTEMBI PEaIbHOTO BPEMEHH: ONpe/eICHHUE,
CBOICTBA.

28

Aunroputmsl mianupoBanus First-Come First-Served,
muksimaeckoe (Round-Robin) minannpoBaHue: cBoiicTBa,
0COOCHHOCTH.

OrnepannoHHbIE CHCTEMBI )KECTKOTO PealbHOrO BPEMEHHU:
omnpejeneHue, ocooeHHoctu. Jleanans.

29

Anroput™msl mianuposanust Shortest-Job-First,
MHOTOYPOBHEBBIE OUEpPE/I C 0OPATHOM CBSA3BIO: CBOWCTBA,
0COOEHHOCTH.




56 Ananu3 3 PpeKTHBHOCTH [UIAHUPOBAHUS: IEPEUUCITUTh U
KPAaTKO ONucaTh Mmokasareiu 3h(HeKTHBHOCTH.

57 IIpepbIBaHus: onpeeieHre, Ha3HAYCHHE.

58 MackupoBaHUe NpephIBAHUI: THUITBI MACKHPOBAHHUSL.

59 Tabauia npepblBaHUi: OIUCAHUE.

60 [poueaypsl 00pabOTKH NpEphIBAHKIN: TUIIbI, ONHCAHHE.

61 Oyukumu cnyx6 Bpemenn OCPB.

62 OcHOBHBIE Omepanuu cpeaAcTB padboTsl ¢ Taiimepamu B OCPB.

63 Crangapt POSIX: onmncanue, Ha3HaueHHE.

64 Crangapt ulTRON: onucanue, 3a1a4u, NPUHIIUIIEL
[IPOEKTUPOBAHUSL.

65 Crangaptr OSEK/VDX: onucanue 1 Ha3Ha4YeHHUE.

66 Crangapt DO-178: onncanue, Ha3HAUYEHUE.

67 Crangapt MILS: onucanue, Ha3HaYeHUE, OCHOBHEIE
KOHIICNIIUY M apXUTEKTYpa.

68 Crangapt ARINC-653: onucanue, Ha3HAYE€HUE, CEPBUCHL.

69 Bpemennsie napametpel OCPB: nepeuncienue, kpaTkoe
OIMCAaHUeE.

70 Bpemennsie napametpsl OCPB: Bpems oTkiuka Ha
HpephIBaHHuE.

71 Bpemennsie napamerpst OCPB: Bpems nepexitoueHus
KOHTEKCTA.

72 Bpewmennsie napamerpsl OCPB: 3anma3apiBaHue qucrieTdepa.

73 KoHnenuust n3011MpOBaHHBIX Pa3/IeIoB: IPOCTPAHCTBEHHOE
pasnesneHue.

74 Konnenmus n3011poBaHHBIX Pa3ieioB: BpeMEeHHOe
paszeneHus.

IlepeueHp TeM O KypCOBOTO IIPOSKTHPOBAHUS/BBINONHEHUS KypCOBOH pabGOThI
npejcTaBiceHsl B Tabuie 17.
Tabauua 17 — IlepeyeHb TeM 1151 KypCOBOrO NPOSKTUPOBAHHS/BBITIOJIHEHUS] KypCOBOH paboThI

No /i [IpumepHBIi TepedeHb TeM AJIsl KypCOBOTO IPOSKTHPOBAHUS/BBITOTHEHMS
- KypCOBOH paboThI

Y4eOHBIM IJTAaHOM HE TPEYCMOTPEHO

Bompocsl 1y mpoBeAeHHS INPOMEXYTOYHOM AaTTeCTallMd B BHAE TECTUPOBAHUS
npejacTaBieHsl B Tabauie 18.

Tabnuia 18 — [IpumepHsIil mepeveHb BOMTPOCOB ISl TECTOB

Kox

Ne n/nt IIpumepHbIii IepeyeHb BONPOCOB /171 TECTOB
MHJMKATOpa

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIHMIUIMHE OOYYarOUIMXCs 3a04HON (HOPMBI
0o0y4eHus, peicTaBIeHs! B Tabmune 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padoT

Ne n/n [lepeueHb KOHTPOJIBHBIX PAdOT

He npexycmotpeno

30 [InanupoBaHe NEPUOTUUECKUX 3aau: YCIOBHUS BBIIOJTHEHUS,
K03 QHUIMEHT HCTIONB30BAHUS IIPOLIECCOPA, ATTOPUTMBI
(mepeunciieHrne U KPaTKOE OMHCAHUE).

31 AJITOPUTMBI ITAHUPOBAHMUS [IEPHOJMIECKUX 3a1a4. Rate
Monotonic: cBOWCTBa, 0OCOOCHHOCTH, MPHUMEPHI PACTIUCAHHSL.

32 ANTOpUTMBI TUITAHUPOBAHUS NepUOAnYecKuX 3anay. Earliest
Deadline First: cBolicTBa, 0COOEHHOCTH, IPUMEPbI
pacrnucaHusl.

33 [TnanupoBaHue anepHoMIECKHUX 3a1a4: aITOPUTMBI
(mepeunciieHne, KpaTKOe ONKMCaHUE, CPAaBHEHHE).

34 Amnanu3 3 QEeKTUBHOCTH IUIaHUPOBAHMUS: TOKA3aTEIN
3¢ dexTuBHOCTH (NepeuncIeHne, KpaTKoe ONUCaHue).

35 [IpepriBanusi: Ha3HaYCHUE, TUIIBI IPEPHIBAHUI.

36 [IpepriBanus: MacKMpOBaHUE, IPUOPUTHU3ALINS, TIPOLIEAYPbI
00paboTkH.

37 [apamerpsr OCPB.

38 Crangaptsl OCPB: nienu. Onucanue cranaaproB POSIX,
ulTRON, OSEK/VDX.

39 Cranpaptsl OCPB: nenu. Onucanue crannapros DO-178,
MILS, ARINC-653.

40 CxeMaTHYHO N300pa3uTh: AJTOPUTM IUIaHUPOBaHUs Rate
Monotonic: npuMep pacucaHus AT ABYX 3a]ad.

41 CxeMaTH4YHO W300pa3uTh: AIroputm ruianupoBanus Earliest
Deadline First: npumep pacnucanus Juis IByX 3aJad.

42 WHBepcus IPHOPUTETOB: OIPEACIICHHE, TPHMEPHI 1
CXEMaTHYCCKHI PUCYHOK.

43 HeorpannueHHasi HHBEPCHS IPUOPUTETOB: CYTh, IPHBECTH
WTFOCTPUPOBAHHBIA TpUMEp, cioco0bl OOPHOBI.

44 Bsaunmnas 6nokuposka (tynuk, deadlock): mpumepst u
CXEMaTHYCCKHI PUCYHOK.

45 [InanupoBaHue NEPUOINUECKUX 3a]1a4: OTMCAHHE.

46 [InanupoBanue: JlonroBpeMeHHBIN INIAHUPOBILUK: OMUCAHUE,
LeJTH.

47 ITnanupoBanue: CpeaHECPOUHBIil ITTAHUPOBIIUK: OIHCAHHUE,
LeITH.

48 [Tnanuposanue: KparkocpouHblii MIaHUPOBIIKK: OMKCAHUE,
LeITH.

49 [ImanrpoBaHye NEPUOTUIECKUX 3aa4: YCIOBHUS BBHITIOJTHEHUS,
K03(hQUIMEHT KCIONIB30BaHUsI ITpoLieccopa.

50 Aunroput™ nanuposanus First-Come First-Served: cBoiictsa,
0COOEHHOCTH.

51 Auroput™ mtanuposanust Round-Robin (uukinueckoe
[UTAHKPOBAHKE): CBONCTBA, OCOOCHHOCTH.

52 Anropurum mianuposanus Shortest-Job-First: cBoiicTsa,
0COOCHHOCTH.

53 AJNTOPUTM TUTAHUPOBAHHUS MHOTOYPOBHEBEIE OUEPEIH C
00paTHOH CBSA3bIO: CBOHCTBA, 0COOEHHOCTH.

54 Auroput™ 11aHupoBanust Rate Monotonic: cBoiicTBa,
0COOEHHOCTH.

55 Auropursm mtanupoanus Earliest Deadline First: coiicTsa,

0COOEHHOCTH.

10.4. Meronuueckiue  Marepualbl,  ONpEeAENsIolMe  MPOLEAYphl  OLEHHBAHUS
HHIUKATOPOB, XapaKTEePU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETEHIMIL, cozmepiKaTcs B




JIOKAIbHBIX HOpPMAaTUBHBIX akTtax [ YAII, permaMeHTHpyomMX MHOPSJOK M HPOLERYPY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00YUYarOIINXCs
T'YAIL

11. Meroauueckue yKa3zaHus Ui 00y4aroMXCsl 0 OCBOCHUIO TUCLIUILIHHBI

11.1. Meroguueckne yKaszaHusi /[Aasi OOy4YarOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuana

OCHOBHOE Ha3HAUCHHE JIEKIMOHHOIO MaTepuajla — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riyOoKoe M SICHOE H3JIOKEeHHe yueOHoro marepuana. Ha3zHaueHune COBpEMEHHOH JIEKIMH B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI HOJyYHTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHHU
(byHIaMEHTANBHBIX OPOOJEM AWCLMIUIMHBL, METOAOB HAYYHOrO IIO3HAHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(GOPMAMOHHY0 (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOIH 00nacTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTaBICHHE O AUCLUILUIUHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JTUCIUILTMHAMH.

[InaHupyemMble pe3ysbTaThl IPU OCBOCHUH 00YYaIOIMMHKCS JEKIIMOHHOIO MaTepuana;

— TOJYyYCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OTIPEAEISIETCS EeJIeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

— MOJyY€HHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPETIOIaBaTelIeM;

— pas3BuTHe NPOPECCHOHAIBHO-JETIOBBIX  KAuecTB, JIIOOBM K  INpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIUICHHSI.

— MOsBJIEHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO Il CAMOCTOSTEIIFHOM PaboThI;

— MOJNydYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHA HAyKH WM TEXHUKH H O
MIPOTHO3€ MX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAYYUTHCS METOAWYECKH 00pabarhiBaTh MaTepHan (BBLACIATH IJIABHBIE MBICIH U
MOJIOXKEHHs, TIPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSTH HMX B  Pa3IUYHBIX
(bopMypoBKax);

—  IOJy4eHHE TOYHOI'O MOHMMAHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHH.

JIeKUMOHHBI ~ MaTepual MOXET COINpPOBOXKIATHCS JAEMOHCTpAlMed  ClaiiioB U
HCTIONB30BAaHUEM DA3JaTOYHOrO MaTepHana Ipu IMPOBEACHMH KOPOTKHX AMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUIIINHE.

11.2. Meroguueckue yKa3aHusl Uil OOy4YaroOLIMXCS IO BBIMOJHEHUIO J1a0OPaTOPHBIX
pador

B xome BeImONHEHMS 1a0OpaTOPHBIX pabOT OOyYarOIMiiCS [OODKeH YIIyOuTh
3aKpeNUTh 3HAHHS, NMPAKTHUECKHUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
IKCIIEPUMEHTa B COOTBETCTBUHM C KBaJIM(HUKAIMOHHONW XapaKTePUCTUKOH o0Oydaromerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAJIMTUYECKOH 9acTell U KOHTPOJIBHBIX MEPOIPUATHI.

Beinonnenue 1abopaTopHbIX paboT 0OydaromMMcs SIBISETCS HEOTHEMIIEMOH YaCTBIO
N3y4eHHs] AUCLUIUIMHBI, ONpeneseMOi ydeOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaMm,
o0ecreunBaIOIIM PELIEHHE CIIEYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBIEHHH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCIUIIINHBL;

— 3aKpeIUIeHHe, PAa3BUTHE W ACTAIM3ALUs TCOPETHYECKUX 3HAHWM, MOJIYYEHHBIX Ha
JICKIUSAX;

— TOJyYeHHE HOBOM MH(OPMAIMH [0 U3yIaeMOW TUCIMILIHHE;

— nmnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSITENILHOW — paboTel ¢ J1abOpaTOpHBIM
obopymoBaHHeM 1 IPUOOpaMu.

3ajmanue u TpeOOBaHMS K MIPOBEJICHUIO JTa00PATOPHBIX PaboT

— Kaxnas JIP BeImONHACTCS 110 MHAMBUYaIbHOMY 33aHUIO, BEIJAHHOMY CTYIICHTY
IpernoaBaTeseM;

— B 3aganun 10mxHO OBITH YeTKO c(hOpMYyITUPOBaHa 3a/1a4a, BeimoaHsemas B JIP;

— JIP nomkHa BBIIOIHATHCS HA OCHOBE ITOJIyYEHHBIX TEOPETUUECKIX 3HAHUH;

— Brmonnenne JIP OKHO OCYIIECTBISATHCS HA OCHOBE METOAMYECKUX YKA3aHMH,
MIPEIOCTABIISIEMbIX MTPENOJaBaTENIeM;

— JIP nmomxHa BBINOJHATECS B CIEIHAIN3UPOBAHHOM KOMIIBIOTEPHOM Kilacce H
MOXET ObITh OpaboTaHa CTYIEHTOM B JOMALIHUX YCJIOBHSX, €CIIH MO3BOJISET
T10;

— HWrorom BeinonHeHHO# JIP siBisieTcst OTYeT M IeMOHCTpALMs PE3yIbTaTOB pabOThI
MPENOAaBATENIO B 3JICKTPOHHOM BHJIE.

Crpykrypa u hopma oryera o 1adbopaTopHoii pabote
— IlocraHoBKa 3aiaum;
— CopepixaHue TANoOB BBIIOJIHEHHUS;
— Jluctunr nporpammsl Ha SIBY Cu.
— Koutponbubie Tecthl. Ilompasmen comepXUT HAOOPbI HMCXOAHBIX [AaHHBIX H
MOJTyYEHHBIE B XO/I€ BBINOJIHEHHUS IIPOTPAMMBI PE3yJIbTaThI.
— O6ocHOBaHME MOJTYYECHHOTO pe3yibTara (BbIBON);
T.k. urorom BbinosnHenus JIP sBaseTcs He oT4eT, a JEMOHCTPALMS PE3yIbTaTOB PadOTHI
B OJICKTPOHHOM BHJIE, TO CTYICHT [OJDKEH IPOJEMOHCTPHPOBATH IPEIOJABATENI0, KaK
HOJTyYEHbI Pe3yJIbTaThl PaOOTHI.

TpeboBanus k 0hOPMIICHUIO 0TYETa O J1a00PaTOPHOI paboTe
— JlaGoparopHas paborta (JIP) mpenocraBisercss B NeYaTHOM/MIIM 3JIEKTPOHHOM
BHIE;
— JIP momxna mmers tutyneHbI uct (TOCT 7.32-2001 m3manms 2008 roma) c
Ha3BaHUEM U MOJIKCHIO CTY/ICHTa, KOTOPHIH ee ceal U 0pOPMHIIT;
— Crynment pomkeH 3amuTtuth JIP. OTMeTka o 3ammrTe JODKHA HAaXOAWTHCS Ha
TUTYJIHOM JIUCTE BMECTE C MOJIUCHIO IPEIIOo1aBaTels.

11.3. Meroauueckue yka3aHust st 00y4arouXcs M0 NPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTbl

B Xxo0/¢ BBIMOIHEHUS] CAMOCTOSTEIBHON Pa0OOThHI, OOYUYArOIIUICS BBIMONHSICT PaboOTy IO
3a/IaHUI0 M NPU METOJMYECKOM PYKOBOJACTBE IpenojaBatess, HO 0e3 ero HemocpeiCTBEHHOTo
y4acTusl.

Jns oOyuarommxcst mo 3a049HOM (opMe 0OydeHHsi, CaMOCTOsTeNbHAs paboTa MOKET
BKJIFOUYATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBINOJHEHHSI CaMOCTOSTENBHONW paboThl, y obydaromerocs (popmMupyercs
Lesecoo0pasHoe IIIaHUPOBaHUE Paboyero BpeMEHH, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMEHHS
M HaBBIKM B YCBOCHHM M CHCTEMATH3alMH MPUOOPETAEeMbIX 3HAHUM, 0OECIeYrBaeT BBICOKHIA
YPOBEHb YCIIEBa€MOCTH B MEPHOJ OOYy4YEHHs, I[IOMOraeT IOJyYHTh HABBIKA ITOBBIIICHUS
poQeCCHOHANTBHOTO YPOBHSI.

MeToiMueCKUMH  MaTepuajaMy,  HAlpaBiSIOM[MMH  CAMOCTOSTENIbHYI0  paboty
00yYarOIIUXCSSBISIOTCS

—  y4eOHO-METOANYESCKUI MaTepuas N0 JUCUUILIHHE;

—  METOJMYECKHE YKa3aHMS I10 BBINOJHEHHIO KOHTPOJBHBIX paboT (Iuisi 00ydYaromumXxcst
10 3209HOU (hopMe 00yICHHS).



11.4. Meroguueckne yKa3aHUs JUIS OOYYarOIIMXCS 110 IPOXOXKICHUIO TEKYILETo
KOHTPOJIS yCTIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBaEMOCTH IPEIyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHUM
oOyJarommxcs, OCyIIECTBIIIEMOr0 B TEUCHNE CEMECTpa C IEIbI0 OLCHMBAHUS XO/a OCBOCHUS
JUCHUTIIHHBI.

11.5. Meroauueckue yka3aHusl sl OOYYAIOIIMXCSI 10 MPOX0XKICHUIO MPOMEKYTOYHOM
aTTecTalHN.

IIpomexyTrouHas  artrectanus  OOydYalOIIMXCS  TNPEIyCMaTpUBAET  OLCHUBAHUE
MPOMEXYTOYHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00y4YeHHs MO aucuuIuivHe. OHa BKIIOYAeT B
ceost:

— 3a4eT — 9T0 (opMa OLEHKU 3HAHMIL, MOMYUYEHHBIX O0YYAIOIMMCS B XOA€ M3yUeHUs
y4eOHOH IMCHUILIMHEL B [[EJIOM HIIH IPOMEXYTOUHas (110 OKOHYaHUH CEMECTpa) OLCHKA 3HaAHMI
00y4JaronmmMes 10 OTACNBHBIM pa3liesaM JUCLMIUIMHBI C aTTECTAlMOHHONW OLCHKOH «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




