[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 13.10.2023 10:18:51

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MUWHOBPHAYKU POCCUN
(benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30oBaTeNIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Cankr-IletepOyprckuii rocy1apcTBEHHBIN TEXHOJOTUYECKU HHCTHTYT
(TEXHUYECKUI YHUBEPCUTET)»

YTBEPXIAIO

[IpopekTop no yueOHOM

U METOJMYECKOi paboTte

b.B. IlexapeBckuit

«24» wmaz 2019r.

Pa6Gouas nporpaMmma quCUMILTHHBI

INPOI'PAMMHOE OBECIIEYEHUE CUCTEM PEAJIBHOI'O BPEMEHU

Hanpasnenne moaroToBku
09.03.01 UndopmaTika U BLIYUCIUTEIbHASI TEXHUKA

HanpasneHHocTh porpaMMel OakaiaBprara

ABTOMaTH3HMPOBAHHbIE CHCTEMbI 00pPa00TKH MH(OPMALIUH M YIIPABJICHUS

KBanuduxarus

bakanasp

dopma 00yueHust

3aounas

®akynbTeT HHGPOPMALMOHHBIX TEXHOJIOTUIA W YIIPABJIEHUS

Kadenpa cumereM aBTOMAaTH3MPOBAHHOIO MPOEKTHPOBAHMSA M YIIPABJIEHUS

Cankr-Iletepoypr
2019
b1.B.15./1B.02.02



JIMCT COI'JIACOBAHUA

V4eHoe 3BaHuE,
JIOMKHOCTB pa3padoTynKa [Moamuck
WHUILIAAIIBI, GaMUTUs
Houent N.T". Kopuuenko
Cr. nper. A. K. ®eqnn

Pa6ouas mporpamma nuctuuruinHbl «I[IporpaMMHoe oOecrieueHrne CUCTEM PealbHOTO BPEMEHM
oOcyx/eHa Ha 3aceaHuu Kadepbl CHCTEM aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHUS U YIIpaBIIe-
HUSA

npoTokou ot «18» _ampens 2019 Ne 9

3aBenyromnuii kageapoit T.b. YUuctaxoBa

OnobpeHo yueOHO-MeToAnYECKON KoMHCccuel (pakynbTeTa HH(OPMAIMOHHBIX TEXHOJIOTHHA 1
yIIpaBJICHUS
npoTOKOM OT «15» _masg 2019 Ne 9

IIpencenarens B.B.Kypkuna
COI''TACOBAHO
PykoBoauTens HanpaBIeHUS IOATOTOBKU npodeccop T.b. YUuctskosa
«MHpopmaTHKa 1 BHIYMCIUTENbHAS TEX-
HUKa»
Jupextop Oubnuorexu T.H. Crapoctenko
HaganpHHK METOIMUYECKOTO OTIENa T.W. bornanoBa
y4eOHO-METOIUUECKOr0 YIPaBICHUs
Havanpauk C.H. lenucenko
y4eOHO-METOIUUECKOr0 YIPaBICHHUS




COJNEPKAHHUE

1. [lepeyens mIaHUPYEMBIX PE3YIHTATOB O0YUEHHUSI MO JUCHUIIIIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUSI 00PA30BATEIBHOM MPOTPAMMBDBL. .......veerveeireereesineeneeesineennes 4
2. MecTo TUCHHUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHOM TPOTPAMMBL. ......vveuriieeieaseesieesseannesieesieenenes 5
3. OO DEM JIUICIIMTIIIITHBL. +1vuuuteeessessssssnsssssessssssssssnssessesessssssnstseeessesssssnnseeeessessssssntnreeeseessssmnnnreeeseeesnnn 5
4. COACPIKAHUE JIUCIIHTIIIITHBL. «..vveeuuveeausueeatttestneesasseessteeesssesessseeessseeessseeaasseeeasseesasseesnseeannneesnneesnnneenn 6
4.1. Pa3aenpl JUCLHUATIITUHBL T BUIBL 3AHITHI. «.oevvvvunieeierunsestsranseesesnsestssunsestsrneeeserineeetsroneeersoeer 6
4.2, 3aHATUS JIEKIIAOHHOTO THIIA. ....cetiverurunnseseassesssssasssssssssssssssasssssesseessssasssesssseessssaeteesseesssareeerns 7
4.3, 3aHATUS CEMUHAPCKOTO THITA. . .uvvveeessrrreesssstneesssstsseeesasssseesssssssesssnsssssssasssssssssnsssesssnsseesssnsseeessnes 8
4.3.1. JIAOOPATOPHBIE PADOTBL. ....veeuveiuriereesuriatesssseesseessreesteessneesre e st e are s asseesreessr e e nne s esne e sreesnneesneeennee e 8
4.4. CaMOCTOSTEIBHAS PAOOTA OOYUATOIIIMXCSL. +v.vvrerrresreasseessneesseessseessesasseessesssseessesssseesssssnseessesansesns 8
4.4.1 TeMBl KOHTPOIBHBIX PAOOT ....vviiuriereeisriesieiasriesseeasreessesasneessesssreessesasneesseesneessesaneesneesnneessessneenes 9
4.5. TEMBI YCTHBIX OITPOCOB. .....uveteutrtesssreessseesssesessssessssesssesesssesesssessssbesaassessasbessabseeabseesbneeaneeeanreeas 9
5. IlepeueHb y4eOHO-METOANYECKOTO O0ECTICYECHUS ISl CAMOCTOSITEIbHON paboThl 00YJarOIuXCsl

J8 (A1 (0100500 0105 0 & (< TR 9
6. @OHJ] OLIEHOYHBIX CPEJCTB JJISI IPOBEACHHS IIPOMEIKYTOTHOM ATTCCTALMM. ..vveevveeeeerveesereeneennss 10
7. IlepeueHb y4eOHBIX U3AaHUN, HEOOXOAUMBIX AJISI OCBOCHUS JUCIIMILITUHBL. «...vvevvieieeanveenineeneenns 11
8. [lepedeHnb 3EKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB, HEOOXOIUMBIX ISl OCBOCHUS

D107 00310700705 03 CUUURRE R 11
9. Meroandeckue ykazaHusi 1Jisi 00yJaroIUXCsl IO OCBOCHUIO TUCIIUIITHAHBL. ....vevvvveerireesireesinenns 11
10. Ilepeuenb nHGOPMALIMOHHBIX TEXHOJIOTUH, HCIIONIb3YyEMbIX MTPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MPOIECCA MO JTUCIIUATIIIHHE. ... ..vveesurreestreesstreessteeessseeessseesssseesasseesssseesssseessssessnsneens 12
10.1. THOOPMAITMOHHBIE TEXHOIOTHH. ...e.vviuviesriaseestiessessessseesesssessesssssssssseesbeassesseesbeennesseesreesnessnesneas 12
10.2. ITPOTPAMMHOE OOECTIEUCHHME. ......c.eveeureeeriesreessreasreessneasseessneaneesseeasneessseaneessneasneesnneaneesnneeseenes 12
10.3. ba3bl JaHHBIX U UHPOPMAITUOHHBIE CTIPABOUHBIE CHCTEMBL. ...cuvviervieireanreesireaseesineaseesseeeseenes 12
11. MaTeprallbHO-TEXHUYECKOE 00ECTIEeYeHIE OCBOCHUSI TUCIIMIUIMHBI B XOJIE peau3aiiu
00PA30BATEITBHOM TIPOTPAMMBL. ....c.vviveetiaieestee sttt sbe e be e bbb e s b e e n ek e e b e e be e sb e e e e sae e b e e e san e b 13
12. OcoOCHHOCTH OCBOSHUS TUCIUTUTHHBI MHBAIAIAMU | JTUI[AMH ¢ OTPaHUYCHHBIMH
BOBMOKHOCTSIMU 3IIOPOBB. ... utveeutetesteeassteeaassaeaassteaabseeabeeeasbe e e aabe e e asb et e as b e e e sh b e e e abb e e e bb e e ebn e e sbreeanne e 13
TIPHITOIKEHIE NQ 1 ..ottt e e e e e nre e e e e nnreas 14

@DOH/[| OLIEHOYHBIX CPEJCTB AJIs IPOBEACHUS POMEKYTOYHON aTTECTALMHU 110 JUCLMILINHE «
[TporpaMMHO€E 00€CTIEYEHUE CUCTEM PEATTBHOTO BPEMEHI ...vvvvirreesreesreessreesseessreesseeanesssnesneenseeas 14



1. IlepeyeHb MJIaAHMPYeMbIX pPe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEMbIMH pe3yJbTATAMH OCBOEHMS

00pa3oBaTeJIbHOM NPOrPAMMBI.

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpraTa 00y4aroIuics JODKEH OBIIAIETh CISIYIOIIUME pe3ylbTaTaMyu 00y4eHus

10 JUCHUILINHE:.

Ko 1 HaumenoBanue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOPpA
JOCTHIXCHHA KOMIICTCHLIMH

[Tnaaupyemblie pe3yinbTaThl O0ydeHUS
(TecKpUITOPHI)

MK-14

CriocobeH mpoBOAUTH PAOOTHI O MIPOEK-
THPOBAHHUIO aBTOMAaTU3UPOBAHHBIX CH-
CTEM YIpaBIICHHS POU3BOICTBOM

I1K-14.3

HpOCKTI/IpOBaHI/Ie CHUCTCM pPCAJIbHOI'O BPECMCHU
JJIs1 aBTOMATU3UPOBAHHOI'O YIIPABJIICHUA ITPOU3-
BOACTBOM

3HaTh:

COBPEMEHHBIE TEXHOJIOIMH IPOEKTUPOBAHUS CUCTEM peajlb-
HOT'O BPEMEHHU JIJIsl aBTOMAaTU3UPOBAHHOTO yIIPaBJICHHUS MIPO-
u3Boacteom (3H-1).

Ymersn:

000CHOBBIBaTh BBIOOP COBPEMEHHBIX TEXHOJIOTUN MTPOEKTHU-
POBaHHUS CUCTEM PEATbHOI'O BPEMEHH JJIsl aBTOMATU3UPOBAH-
HOTO yIpaBiieHust pou3BoacTBoM (V-1).

Baanern:

HaBbIKAMU MPOEKTUPOBAHUS CUCTEM PEaIbHOTO BPEMEHU ISt
AaBTOMATHU3UPOBAHHOTO yIpaBiieHus pousBoacTeom (H-1).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucumrinHa OTHOCHUTCS K JUCHUIIIMHAM 10 BBIOOPY 4acTu, GOpMUPYEeMOH ydacTHHKA-
Mu oOpazoBareabHbIX oTHOImEeHHH (B1.B.15./]1B.02.01) 1 u3y4aeTcs Ha jeTHel ceccuu 3 Kypca u
3UMHEN ceccuu 4 Kypca.

B MmeroanueckoMm IutaHe MUCIHUILIMHA OMHUPAETCS Ha JIEMEHTbl KOMIETeHIHH, chopmu-
pOBaHHbIE NpU U3ydeHUU AucHUIUIMH «[IporpammupoBanue», «OrnepanuoOHHbIE CUCTEMbB» U
«ba3pl nannbix». [lonydennsle B mpouecce uzydeHus aucuumiuael «lIporpammuoe obecriede-
HUE CHCTEM PEaIbHOTO BPEMEHW) 3HAHUS, YMEHUS U HABBIKU MOTYT OBITh MCIOJL30BaHbI MPO-
XOXKJCHUH MPOU3BOACTBEHHOMN NMPAKTUKH, a TAKXKE MPU BHIIOJHEHUH BBIMTYCKHON KBaU(UKAIIH-
OHHOM paboThI Oakanaspa.

3. O0beM TUCUHUILIAHBI.

Bcero,
aKaJeMUYCCKHX YaCOB
. 3aouHas Gpopma o0yyeHHUs
Bun yuebnoit pabotbl
Kypc 3 Kypc 4
Jletnss cec- | 3uMHSS cec- Hroro:
cust cus
OO01mas TPy10eMKOCTb THCHUTLTAHBI
(3a4ETHBIX €AUHUIY aKaJICMHUUECKHX YacOB) 1/36 2/72 3/108
KonTakTHas padora ¢ npenogaBaresiem: 4 8 12
3QHSTUS JIEKITMOHHOTO THUIIA 4 — 4
3aHITHSI CEMUHAPCKOTO THUIIA, B T.4. — — —
CEMHUHApPBI, TPAKTUIECKHIE 3aHATHS — — —
nmabopaTtopHbIe pabOThI — 8 8
KypcoBoe npoektupoBanue (KP mwmm KIT) — — —
KCP — — —
JIpYTHe BUIBI KOHTAKTHON paOOTHI — — —
CamocrosiTejibHas padoTa 32 60 92
®opma Texkymero koHTpossi (Kp, pedepar, B Kp Nel, Kp 2K
PT'P, scce) Ne2 P
®opma npomexyrounHoid arrecranum (KP,
P P y 1 ( — 3auer/4 3auer/4
KII , 3ader, skx3ameH)




4. Conep:xkanue JUCHUIIUHBI.

4.1. Pa3gespl AMCHUMILIMHBI U BUABI 3aHATHIL.

3aHATHSA CEMMU-
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Kype 3 | Kypc 4 | Kypc 4 | Kype 3 | Kypc 4 ) Q
S iS)
Jletnsis | 3umuss | 3umass | JleTHss | 3uMHSS
CECCHs | CeCCHSl | CECCHs | CecCHsl | ceccHs
1. | O6mue nousTHs U 0,5 — 2 4 6 [K-14 I1K-14.3
OTIpEICIICHUS
2. | OnepannoHHbIC CH- 0,25 — 1 4 8 [1K-14 [1K-14.3
CTEMbI PeaibHOTO
BpPEMEHU
3. | OCHOBBI apXUTEK- 0,5 — 2 2 6 [K-14 I1K-14.3
typst OC Windows
NT, UNIX, QNX
4. | TIpomeccsl ¥ MOTO- 0,25 - 1 4 8 IK-14 [1K-14.3
ku B OC QNX Neu-
trino
5. | Cityx0Obl cuaxponu- | 0,5 — 2 4 6 [K-14 I1K-14.3
3aru B OC QNX
Neutrino
6. | MexaHU3MBI MEX- 05 - — 2 8 [K-14 I1K-14.3
3aJJauHOTO B3aMMO-
neiicteus (IPC) B
OC QNX Neutrino
7. | Yacel. TaiiMepsl 1 0,5 - - 4 6 [1K-14 I1K-14.3
MEPUOTNICCKUC
yBenomienus B OC
QNX Neutrino
8. | IpepsiBanms B OC 0,5 - - 4 6 [1K-14 I1K-14.3
QNX Neutrino
9. | AAMHHHUCTpPATOPHI 0,5 - - 4 6 [IK-14 [1K-14.3
pecypcoB B OC
QNX Neutrino




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

No
paszena auc-
LUIUIUHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIEP KaHNUE 3aHATUS

O0BeM,
aKaJl. 4achl

MuanoBanuonuas
dbopma

1

OO011re NOHATHS U OTIpeIeTICHUSI.

Ornpenenenus cuctem peanbHoro Bpemenu (CPB).
Kectkue u msarkue CPB. O6nactu npuMeHeHUs
CPB. Cocras, ctpykTypa u napametpsl CPB.

0,5

OnepanroHHbIe CUCTEMBI PeaIbHOTO BPEMEHHU.
Oco6ennoctu OCPB u ux otimuus ot OC o0riero
HazHaueHus. Ilapamerper OCPB.  TpeboBanwus,
npenbsaBiasiemble Kk HUM. Crangaptel POSIX Ha
OCPB. Knaccudukamus OCPB.

0,25

Ocuosbl apxutektypsl OC Windows NT, UNIX,
QNX.

Crpykrypa OC Unix. Aapo OC Unix. [Toacuctema
ynpasienust ¢aitnamu. Ilogcucrema ympaBieHHs
nponeccamu. CtpykrypHas cxema OC Windows
NT. Ilpoueccst u Huti B NT. O6paboTka mpepsiBa-
Hui B NT. Apxurekrypa OC QNX. Mukposapo,
ero QyHKIUH.

0,5

[Tpoueccrt u motoku B OC QNX Neutrino.
OcHoBHbIE TIOHATHA O Tpoleccax U mnorokax. Co-
3/1aHHE TIPOLECCA U 3AITYCK.

Coznanue motoka, ero atpuOyThl. JKu3HEHHBIH
UK ToTOKa. [Tysbl HOTOKOB.

[InanupoBaHue MOTOKOB U IPUOPUTETHL. AJITOPUT-
MBI [IJIAHUPOBAHUS. YIIpaBICHUE TPUOPUTETAMHU U
IrOpUTMaMH IJIAHUPOBAHUS.

0,25

Cayx0b1 cunxponuzaiu B OC QNX Neutrino.
briokupoBkH B3aMMHOTO UCKITIOYEHUS (Mmutex).
HacnenoBanue npuopuTeTOB U HHBEPCHUS TIPUOPU-
TETOB. Y CIIOBHBIE TIepeMeHHbIe (condvar). bapbe-
pol. XKnymme 610kupoBKU. BIoKHpOBKH 10 uTe-
Huto/3amucu. Cemadopsl (semaphores).

0,5

Mexanusmsr IPC (Interprocess Communication —
Mex3aaagnoro 3aumosericteus) B OC QNX Neu-
trino .

Beenenue B oOMeH cooOmieHUsMH. MUKPOSIApO U
oOMeH cooOmeHussMu. Mopens KIHEHT/cepBep.
Wepapxudeckuii npuniun odmena (send - uepap-
xus). O6MeH cooOmenusimu B cetu. Cerb Qnet.
AcuaxpoHHbIe coobmeHus (pulse) u  coObITHS
(event). CoctaBHBIE COOOIICHUS.

0,5




No

HauMmeHnoBanue TeMbl O0peMm, |MHHOBalMOHHAS
pasieia ame- U KpaTKOe COJICP KaHUE 3aHATUS aKaj. yachl dopma
[UAIUINHEI p p ’ P
7. Yacel, TaliMepbl ¥ IEPUOINYECKUE YBETOMIICHUS B 0,5
OC QNX Neutrino.
[lepuoauueckue nponecchl. Tumnbl TalimepoB. Pasz-
pemaromas CocoOHOCTh OTcUeTa BpeMeHH. DIryk-
Tyalluu oTcueTa BpeMeHU. (Cxema yBeAOMIICHHS.
TaiM — ayTsl sapa.
8. ITpeppiBanust B OC QNX Neutrino Benenue B 0,5
npepbIBaHms. AKTHBHOCTh IIPEPHIBAHUIN TIO YPOBHIO
u o ¢pourty. [loakiouenne o6paboTUnKa Mpephl-
BaHus. Ocobennoctu InterruptAttach() u
InterruptAttachEvent().
9. AnmunuctpaTopsl pecypcoB B OC QNX Neutrino. 0,5
BBenenue B anMuHUCTpaTOphI pecypcoB. [Ipumepst
Y XapaKTEPUCTUKH a]MUHICTPATOPOB PECYPCOB.
Oyukuuu 06padoTyrku. Hamucanue ariMuHuCTpa-
TOpa PECYPCOB.
4.3. 3aHATHS CEMHUHAPCKOTr0 THIIA.
4.3.1. JlaGopaTopHbIe padoThl.
No
HaumeHnoBaHue TeMbl O6bveM, |HMHHOBanmoHHas
paszznerna auc-
U KPaTKOE COJIeP KaHUE 3aHATUS aKaj. yachl dopma
IUATUTAHBI
1 Hccnenoanue npurogHoctu OC Windows B kaue- 2 mr
ctBe OC peaabHOro BpeMEHH.
2 UccnenoBanue 6a30BbIX MexaHu3mMoB pabotsl CPB 1 W10
QNX Neutrino ¢ nporueccamu, IOTOKaMu U METO-
JTaMU CHHX POHU3AIAN
3 Hccnenosanne umeromuxcsa B CPB QNX Neutrino 2 Mr
IPC mexanu3MoB
4 UccnenoBanue nmeromuxcs B CPB QNX Neutrino 1 MIT
MEXaHHU3MOB TailMEpOB U TaliM-ayTOB sJipa
5 UccnenoBanue nmeromuxcs B CPB QNX Neutrino 2 KOII
MEXaHHU3MOB 00paOOTKH MPEPHIBAHHIA
4.4. CamocTosiTeibHAsA padoTa 00y4alOIMXCSl.
Ne O0nemM,
IIepeyens BOIPOCOB 11t
paznena auc- akaj. ya- | dopma KOHTPOIIS
CaMOCTOSITENIbHOTO U3y4EHUs
[IUTUTHHBI CBI
1 [IpuMepsI cucTeM peanbHOTO BpEMEHHU 10 Yernsrit onpoc Nel




Ne O0neM,
IIepeyens BOnIpOCOB [UIst

paszena Juc- akaj. ya- | Dopma KOHTpOIIS
CaMOCTOSITEIIbHOTO U3YUCHUS
[IUTUTHHBI CBI
2 Kiaccudukanmonnpie Tpu3HaKu CHCTEM peajlb- 12 Yernbrit onpoc Nel

HOI'O BpEMEHHU

3 Cpasuenue apxurektyp OC Windows NT, UNIX, 8 Ycrabiit onpoc Nel
QNX
4 [InanupoBaHue HUKINYECKOE, CIIOPATUIECKOE 12 VYernbiit onpoc Ne2

notokoB (FIFO)

5 CuHXpOoHM3aLUS C TIOMOIIBIO AITOPUTMA TJIAHH- 10 VYerubiit onpoc Ne2
POBaHMSI U ATOMAPHBIX OIEpaIIHii

6 VYnpasreHnue ouepesiMu COOOIIEHUH B cTaHaapTe 10 VYerHbiit onpoc Ne2
POSIX

7 Co3znanne TaiiMepoB CO CXeMOW YBEIOMJIICHUS 10 Ycrabii onpoc Ne3

HUMITYJIBCOM, CUTHAJIOM, CO3JaHUCM ITIOTOKa

8 Bust 00paboTku npephIBaHAMA 10 Ycrhbiii onpoc Ne3

9 Peanuzanus Habopa MeTo10B, 00paboTKa KIMEHT- 10 VYerubii onpoc Ne3
CKHUX 3aIPOCOB

4.4.1 TeMbI KOHTPOJILHBIX padoT

B xagectBe npumepa conepikaHus KOHTPOJIbHOM paboTsl Nel MoryT ObITh peKOMEHI0Ba-
Hbl TEOPETUYECKHE BOIPOCHI MO KypCy MPOrpaMMHOr0 0OECHeUeHHsI CUCTEM PEalbHOTO Bpeme-
HU.

B kauecTBe nmpumMepa cosepkaHusi KOHTPOJIBbHOM paboTsl Ne2 MOXkeT ObITh PEKOMEH10Ba-
Ha clIelyroIas 3afada: pa3paboTars nporpaMMmy Ha sa3sike C++ Juis 3amycka mpouecca 1 oToka
C 3aJJaHHBIMU ITPUOPUTETAMHU.

4.5. TeMbl YCTHBIX OIIPOCOB.

Yernwlii onpoc Nel — Uccnenoanue npurognoctu OC Windows B kauectBe OC peanb-
HOTO BPEMEHHU.

Yerublii onpoc Ne2 — HcecnenoBanue 6a30Bbix Mexanm3mMoB pabotel CPB QNX Neutrino
C TIpoIIeCCaMH, IOTOKaMU U METOJaMU CHHXPOHHU3AIIHH.

Yernblii onpoc Ne3 — Uccnenoanue nmeromuxcsi B CPB QNX Neutrino [PC mexanus-
MOB.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 OOecneyeHus AJIsi CAaMOCTOATEIbHOH padoThl
00y4YaKIIHUXCS M0 TUCHUILINHE.

Metoanyeckue yKazaHus Al 00yJaroImuxcs 1Mo OpraHu3aluyd CaMOCTOATEIbHOM paboThI
10 JMCIUITUIMHE, BKJIIOYAs MEPEUeHb TEM CaMOCTOSATENbHOM paboThl, (JOPMBI TEKYIIETro KOH-
TPOJIS [0 TUCIMILIMHE U TPeOOBaHMs K MX BBIIOJIHEHHIO pa3MelleHbl Ha cepBepe «Information
B JIOKanbHOM cetH kadenpsr CAIIPuY.




6. @oH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeeHHs IPOMEKYTOYHONH aTTeCTALUM.

[TpomexyTouHasi arrecTanus MO AUCLUUIUIMHE MPOBOAMTCA B ¢dopme 3auera. Texymmid
KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS] IIyTEM BBIIOJIHEHHS PAKTHUECKUX paboT U MpoBese-
HUS PETYISIPHBIX YCTHBIX ONPOCOB CTYIEHTOB

3auer npexycMaTpUBaeT BIOOPOYHYIO MPOBEPKY OCBOECHUS HMPEIYCMOTPEHHBIX 3JIEMEH-
TOB KOMIIETEHLUUH M KOMIUJIEKTYETCS TEOPETUYECKMMM BOIPOCAaMH 110 MaTepuajaM y4deOHOM
JUCLUIUINHBIL.

IIpu cmaue 3ayera CTYACHT MOJIy4YaeT JBa BOIPOCA U3 IEPEYHS BOIPOCOB, BPEMsI IIOATO-
TOBKH CTYJICHTa K yCTHOMY OTBeTY — 10 20 MuH.

IIpumep BapuaHTa BOIIPOCOB Ha 3a4eTe:

Bapuant Ne 1
1. Ompenenenne u pyuxuuu siapa OC. OcHoBHbIe BUIHI siaep OC
2. OOmeH coobumenusMu B cetu Qnet.

®DoH/T OIIEHOYHBIX CPEJCTB IO NUCIHUILUIMHE NpeacTaBiceH B [Ipunoxenun Ne 1
Pe3ynbrarhl OCBOCHUS TUCHUIIUHBI CYUTAIOTCS JOCTUTHYTBIMH, €CIIH JIJIST BCEX dJIEMEH-

TOB KOMHGTCHI_[I/Iﬁ AOCTHUTHYT HOpOFOBBIfI YPOBCHBb OCBOCHHUS KOMIICTCHIIMHA HA NAHHOM 3TallC —
«BadTCHO».
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7. IlepevyeHb yueOHBIX U3IaHUI, HEOOXOIMMBIX /115l OCBOEHUS TUCUMILINHBI.

a) meyaTHble U3IAHMS:

1. HopenkoB, W. II. ABromaruzupoBaHHbIe HH(OPMAIMOHHBIE CHUCTEMBI @ YueOHOe
nocobue s By3oB 1o / U. I1. HopenkoB. — M. : U3n-Bo MI'TY um. H.D.baymana, 2011. —
342 c.

2. OnepannonHas cucrema peanbHoro BpemeHn QNX Neutrino 6.3. CucremHas
apxurekrypa / 10. B. Acoros — CII0. : BXB-IlerepOypr, 2006. — 316 c.

3. CmonenneB, B. I1. Ynpasnenue cucremamu U mporeccamu: y4ue6. mis By3oB / B. I1.
Cwmonenues, B. II. MenbnukoB, A. I'. Cxuptianze; nmoa pea. B. Il. MenbHukoBa. — M.:
Axanmemus, 2010. — 336 c.

0) 3J1eKTPOHHBbIE y4eOHbIe U3IAHUSA:

4. Beituman, B. M. [IpoektupoBanue HHPOPMAIIMOHHBIX CUCTEM : yueOHOe mocodue / B.
M. Beiinpman. — CII6. : Jlansb, 2019. — 316 c. (OBC «Jlanb»)

5. PoueB, K. B. MHWH}opmammoHHble TEXHOJIOTHMH. AHAIN3 U MPOCKTUPOBAHUE
WH(OPMAIIMOHHBIX CUCTEeM : yueObHoe mocobue / K. B. Poues. — 2-e u3a., ucnp. — CII6. : Jlans,
2019. — 128 c. (OBC «Jlanby)

6. Yucrsaxosa, T. b. [IporpaMMupoBanme Ha si3bIKaX BBICOKOTO YpoBHs. ba3oBbIif Kypc :
yue6. mocobue / T. b. Uuctakona, P. B. Autunun, W. B. HoBoxwunosa. — CII6. : CIIBI'TU(TY),
2008. — 101 c. (Ob)

8. IlepedeHb »3JIEKTPOHHBIX 00pPa30BATEJbHbIX PeCYpCcoOB, HEOOXOAMMBIX JIsl
OCBOEHHUS TUCUMIINHBI.

VYueOusiit mnan, PIIJ] u yueOHO-MeTOAMUYECKHE MaTepUabl:
http://media.technolog.edu.ru

DNeKTPOHHO-OUOINOTEUHBIE CUCTEMBI:

«3NEeKTpOHHBIN YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;
«JIanby https://e.lanbook.com/books/.

9. MeToauuecKkue YKazanusl 1Jist Oﬁy‘lalOIll]/IXCH M0 OCBOCHHIO TUCHHUILIMHBI.

Bcee Buapl 3ansTuil nmo gucuumiauHe «lIporpaMMHoe oOecriedeHHe CHCTEM pPEaJIbHOro
BpPEMEHU» POBOJATCS B COOTBETCTBUU ¢ TpeboBanusmu cienyromux CTIT (CTO):

1 Bunbr yuebnsix 3anatuil. Jleknus. O6mue tpeboBanus [Tekct] : CTII CII6I'TU
040-02 / CIIOI' TU(TY). — Been. ¢ 01.07.2002. — CII6. : [06. u.], 2002. — 7.00 c.

2  Bunwr yueOHbIX 3aHsaTHIA. CeMHHApHI U TpakTH4eckne 3anaTus. O0mue TpedoBaHus
K opranmszanmu u nposeneHuto : CTO CIIOGITU(TY) 018-2014 / CIIGI TU(TY). — DnekTpoH.
tekcToBble qaH. — Bzamen CTII CIIOI'TU 018-02. — CII6. : [6. u.], 2014. — 16 c.

3 Tlopsaok opranuzanmu U nposeneHus 3a4€ToB U dk3aMeHoB : CTO CIIOI' TU(TY)
016-2015 / CIIGI' TU(TY). — teker. — B3amen CTII CIIGI'TU 016-99 ; Been. ¢ 01.06.2015. —
CII6. : [6. n.], 2015. — 42 c.

4  Buapl yueOHbIX 3aHaTHA. CaMOcCTOsITENbHAS TUIaHUpyeMas pabota cTyneHToB. O0-
mue TpeOoBaHus K opranmzanuu u mnposeneHuro [Tekcr] : CTIT CIIOGI'TU 048-2009 /
CIIOI' TU(TY). — Been. ¢ 01.01.2010. — CII6. : [6. u.], 2009. — 6 c.

[TnanupoBaHue BpeMeHH, HEOOXOJMMOI0 Ha W3y4eHHE NAaHHOW JAUCHUIUIMHBI, JIy4lle
BCEr0 OCYILECTBIIATh Ha BECh CEMECTP, IPELyCMATPUBas IPU OTOM PETryJISpPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM NPaBWIBHOW OpraHM3aluy y4eOHOro Iporuecca i CTYACHTOB
ABJIAETCS:

MJIAHOBOCTh B OpraHU3alluy Y4eOHOH paboThI;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

IIOCTOSIHHBIA CAMOKOHTPOJIb.
Ha 3ansATHSA CTYIEHT NOJDKEH IPUXOJUTh, UMES 3HAHUS 110 YK€ H3YYCHHOMY MaTepHaly.

10. [TepeyeHb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX NPH OCYIIECTBJIEHNH
00pa30BaTe/ILHOIO MPOIEcca MO0 JUCHHUILIHHE.

10.1. UudopmManmoHHbIE TEXHOJIOTHH.

B yueOHOM mporiecce 1Mo AaHHON AMCLUHUIUIMHE MPEAYCMOTPEHO HCIONb30BaHUE HHDOP-
MaIMOHHBIX TEXHOJIOTHM:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIalI-TIPEe3CHTALIN;

B3aUMOJICHCTBHE C OOYYArOIIMMUCS TOCPEIACTBOM DIIEKTPOHHOH HH(POPMALUOHHO-
00pa3oBaTeNnbHOI Cpebl.

10.2. IlporpamMHoe obecniedeHue.

B yuebHOM mpoliecce UCTIONb3YeTCs JIMIEH3NOHHOE CUCTEMHOE U MPHUKJIAIHOE MPOrpaMM-
HOe oOecrieueHne, IpuBeIeHHoe B Tabmie 1.

Tabmuna 1 — JIunensnonHoe nporpaMMHoe oOecrieueHne

HanmenoBanue nmporpaMmMHOro npoayKra JInnensus
Microsoft Windows
Microsoft Visual Studio Community Tonmucka Azure DevTools for Teaching
Microsoft Access Subscription ID 1831112343
Microsoft Visio
Apache OpenOffice.org Ortkpeitas murensus Apache License 2.0

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI.
CrpaBouHo-nonckoBas cucrema «Koncynprant-Ilmocy.
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11. MaTepuaJIbHO-TeXHHYECKOe O0ecrieyeHHe OCBOEHUS] TMCHUILIUHBI B X0/€ peain3aiuun
o0pa3oBaTeJbHOM MPOrPaMMBbI.

Jlns mpoBeleHMsl 3aHATUI 10 TUCUMIUIMHE Ha Kadeape cucTeM aBTOMATH3UPOBAHHOTO
npoexktupoBanuss u  ympasineHus CIIOITU(TY) wumeercs HeoOXxoaumas MaTepHUaIbHO-
TeXHUYeckas 0a3a, COOTBETCTBYIOLIAs AEHCTBYIOLIMM CAaHUTApHBIM U NPOTUBOINOXKAPHBIM IIpa-
BUJIAM U HOpMaM:

Tabnuna 2 — XapakTepucTuka MaTepUaIbHO-TEXHIYECKON 0a3bl

HanmeHnoBaHne KOMIBIOTEPHOTO OOGopynoBanue
KJ1acca Kadeapsl
Kiacc mHpOpMannoHHBIX M HHTEN- 40 moca0YHBIX MECT.
JEKTYaJIbHBIX CUCTEM VYyeOHast MeOenb, MIIaCTUKOBAs JOCKA.

[lepconanbuple KommbiOTepbl (20 1UT.): YeTHI-
pexsinepubiii mporeccop Intel Core 17-920 (2666 MI'n),
03y 6 I'6; HXKM/L 250 I'6; CD/DVD npuson, DVD-
RW; Buneokapra NVIDIA GeForce GT 220 (1024 M6);
3BYKOBas U CeTeBas KapThl, BCTPOCHHBIE B MAaTEpUH-
ckyto 1iary. [lepcoHanbHbIe KOMIIBIOTEPHI 00BETUHEHBI
B KOPIOPATHUBHYIO BBIUHCIHTENBHYIO CeTh Kadeapbl U
UMEIOT BBIXOJI B ceTh «VIHTEpHETY.

JlekunoHHast ayAUTOPHS 56 mocaloYHBIX MECT.

VYyeOHas mebOernb.

Mynbsrumenniineiii mpoektop NEC NP41. HoyrGyk
Asus ab6j ua 6a3e nporeccopa Intel Core Duo T2000.

MyneTHMeauiiHas WHTEpPAaKTUBHAs JOCKa Screen-
Media.

12. Oco0eHHocTH O0CBOCHUSHA JAUCHHUIIIIMHbI HHBaJIMJIaMu /| JUIaAMH C
OIrpaHUYCeHHBIMHA BO3MOKHOCTAMHU 3T10POBbS.

Jlis WHBaNMIOB Y JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4YeOHBIE MpPOIIEeCC
OCYIIECTBISIETCS B COOTBETCTBUU C llomoxkeHuem o0 opraHuzanuu y4eOHOTO Mpolecca s
0oOydeHUs WHBAJIUIOB W JUI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopoM 28.08.2014.
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ITpunoxxenne Ne 1

K pabodeii mporpamMme TUCIIATILTHHBI

@DoH/1 OLIEHOYHBIX CPECTB /ISl POBeIeHNsI MPOMEKYTOUHON aTTeCTAIUH MO
aucuuminHe « [lporpammuoe o6ecnevyeHue cuCTEM PeaibHOTO BpeMEeHM))

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (GopMHUPOBAHMSI.

Wnnexc xoM-

Conepxxanue Otan popMupoBaHUs
IIETEHIINH ep (bopmup
[1K-14 CnocoOHOCTh MPOBOAUTH PA0OTHI IO MPOSKTHPOBAHUIO IIPOMEKYTOYHBIN
aBTOMATU3UPOBAHHBIX CUCTEM YITPABJIEHUS MPOU3BOI-

CTBOM
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)OpMI/IPOBaHI/Iﬂ, mKaJa OoncHUBaHUuA

Kon n nammenoBanme

YpoBHU CHOPMUPOBAHHOCTH

IToka3zaTtenu c(hOPMUPOBAHHOCTH Kpurepuit
WHJIHKATOPA I0CTHIKE- dopmup pUTEP (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meckpumITOpHI) OIICHUBAHUS
HUSI KOMIICTEHINN «HE3aUTCHO» «3aYTEHO»
I1K-14.3 HaspiBaeT coBpeMennsie TexHo- | [IpaBunbHBIE [lepeuncnsier coBpeMeHHBbIE TexHOJOrHH | [lepeuncnsieT coBpeMeHHbIE TEXHOJO-

IIpoexkTupoBanue cu-
CTEM peaslbHOTO BpeMe-
HU JJI1 aBTOMAaTHU3HUPO-
BaHHOTO YIPAaBJICHHS
IMPOU3BOJCTBOM

JIOTUH [TPOEKTUPOBAHHMSI CHCTEM
pEeabHOr0 BPEMEHH ISl aBTOMa-
TH3HPOBAHHOT'O YIIPABICHUS
npousBoacTsoM (3H-1).

OTBETHl Ha BO-
npocel Nel-12 x
3a4eTy

MPOCKTUPOBAHUSI CUCTEM peallbHOrO Bpe-
MEHH TSI aBTOMATH3UPOBAHHOTO yIpaBiie-
HUS POU3BOJICTBOM C OIITHOKAMH.

IMU TIPOCKTUPOBAHHS CHUCTEM peallb-
HOTO BPEMEHH Ul aBTOMATH3HPOBAH-
HOT'O ynpaBieHus 06e3 ommnboK; Xopo-
10 OPHEHTUPYETCSI B MPEUMYLIECTBAX
U HEJIOCTaTKax.

OOBsicHsIET BBIOOP COBPEMEHHBIX
TEXHOJIOTHI TIPOSKTHPOBAHUS
CHCTEM PeasbHOTO BPEMEHH IS
aBTOMAaTH3UPOBAHHOTO yIIpaBJie-
HUs TIpou3BocTBOM (VY-1).

IIpaBunbHBIE
OTBETHl Ha BO-
mpocer Ne 13-24
K 3a4eTy

Bribupaer coBpeMeHHbIE TEXHOJIOTHH IPO-
EKTHPOBAHUSI CHUCTEM PEabHOTO BPEMEHU
JUIS  aBTOMATH3MPOBAHHOTO  YIPaBICHHUS
IIPOU3BOJICTBOM C OIIMOKaMHU.

CriocobeH caMOCTOSITEIBHO — OCYyIIe-
CTBHUTH BBIOOP COBPEMEHHBIX TEXHOJIO-
Ui TPOEKTUPOBAHUS CHUCTEM pealib-
HOTO BPEMEHH ISl aBTOMAaTHU3UPOBaH-
HOTO yTPaBJIeHUS MTPOU3BOJACTBOM

JIeMOHCTPHPYET HABBIKU MPOCK-
THPOBAHHSI CUCTEM PEabHOTO
BPEMEHH ISl aBTOMATH3UPOBAH-
HOT'O yIPAaBJICHHsI POU3BO/I-
crBom (H-1).

[IpaBuibHBIE
OTBETHl Ha BO-
npocel Ne 25-36
K 3a4eTy

[IpoexTupyeT apXUTEKTypy CHCTEM peallb-
HOTO BPEMEHHM JUI aBTOMAaTHU3UPOBAHHOTO
yIpaBieHUs TPOU3BOACTBOM C OLIMOKaMH.

CriocoOeH CcaMOCTOSITENBHO TMPOEKTH-
pOBaTh apXUTEKTYpy CHUCTEM peaslbHO-
ro BPEeMEHHU IJIsl aBTOMaTH3MPOBAHHO-
r'O yIpaBJIeHNUS TPOU3BOICTBOM.
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNUS VIl IPOBECHUSI IPOMEKYTOYHOM ATTEeCTAIUN
Bonpocsl 1151 oneHku ¢hopMHUPOBAHHOCTH j1eMeHTOB kKomnerenuun ITK-14:

1.Onpenenenus cuctem peasibHoro Bpemenu (CPB). [Tpumepst CPB.

2.Mexanusmel IPC B OC QNX, obmiee onvcaHue.

3.Cocras, ctpykrypa u napamerpsl CPB. Kectkue u msrkue CPB.

4 N3menenue cocrosinuii motoka mpu Send/Receive/Reply.

5.0co6ennoctu OCPB un ux ornmmuns or OC oOmiero HazHaueHus. TpeboBanus k OCPB.
6.CunxponHbIii ooMeH coobmieHusiMu B OC QNX

7.Crangaptel POSIX mist OCPB. Knaccet OCPB

8.AcuHXpoHHBIH 00MeH coobmenusiMu B OC QNX

9.0mpenencuane u pyakuu sapa OC. OcaoBHble BubI siuep OC

10.Yrenne u 3anuch gaHHBIX Ipu ooMeHe coodmnieHusMu B OC QNX. CoctaBHBIC COOOIICHUS
11.10po OC UNIX. Apxurekrypa OC UNIX. Onucanue nojacucrem sjapa.

12.ITpobnema cunxpoHu3auu B MHoronotouHoM cepBepe QNX. HMcnons3oBanue ¢aros KaHa-
na: NTO CHF UNBLOCKwu NTO MI UNBLOCK REQ.

13.Iloacucrema ynpasnenus nporeccamu B OC UNIX u mexnponeccHoe B3auMoIeHCTBHE.
14.06menH coobmenusMu B cetu Qnet.

15.50po OC Windows. Apxurekrypa OC Windows. Onrcanue moJiCucTeM sijipa.

16.Curnanst B OC QNX. Onrucanue CUTHAJIOB

17.IToncuctema ynpasnenus nporeccamu/morokamu B OC Windows.

18.0uepenu coobmenuii B OC QNX. YrpapieHue odepeasiMi COOOIICHHIM.

19.Metoas! cuaxponusanuu notokoB B OC Windows.

20.Paznensemas namatb B OC QNX. Coznanue 00beKTOB pa3esiieMoi MaMsITH.
21.Apxutextypa OC QNX Neutrino. Mukposiipo.

22.Kananel B OC QNX. HenmeHoBaHHBIC 1 MMEHOBAHHBIE KaHAIBI.

23.0cHoBHbIe TOHATUSA 0 npoueccax 1 norokax OC QNX. Co3nanue mpoliiecca 1 3amyck.

24 Ilepuoanueckue npoueccsl B OC QNX. Tumnsl Taiimepos.

25.Anroputmel mnanupoBanus notokoB B OC QNX: FIFO — niianupoBanue, HIUKINYECKOE, CIIO-
paanueckoe.

26.Paspemaromnias crnocooHocTh orcyera BpeMeHr B OC QNX. @uykTyanuu oTcueTa BpeMeHH.
27.Co3nanue notoka B OC QNX, ero arpuOyThl. JKu3HeHHBIN 1TUKII TOTOKA. [1yJIbI MOTOKOB.
28.CxemMa yBeoMJIeHHs 0 cOOBITHAX 10 TaiiMepy B OC QNX: mochklika UMIy/bca, CUTHANA, CO-
3/1aHuE TIOTOKA.

29.Cnyx6s1 cuaxpormzanuu OC QNX, obiree onucanue.

30.Taiim — ayTel sigpa B OC QNX.

31.b10KHPOBKH B3aMMHOTO UCKJIIOYeHUs (mutex). YcinoBHbIe iepeMenHbie (condvar). Cemado-
phl (semaphores).

32.06pabotka npepriBanust B OC QNX. OgnicTka HCTOYHHUKA MTPEPHIBAHUSI.

33.bapeepsl. Kaymme 0;10KUpOBKU. BIOKUPOBKH 110 YTCHHIO/3AMHCH.

34.AKTUBHOCTb IPEPHIBAHUI IO YPOBHIO U IO (DPOHTY.

35.CuHXpOoHU3aIMs ¢ TOMOIIBIO AITOPUTMA TUIAHUPOBAHUS M aTOMapHBIX onepanuii. Hacneno-
BaHME NMPUOPUTETOB U UHBEPCHUS IPUOPUTETOB.

36.0cobennoctu InterruptAttach() u InterruptAttachEvent()..

[Ipu cmaue 3auera CTYIEHT HOJIy4aeT JBAa BOIIPOCA W3 IMEPEYHs, MPUBEICHHOTO BBILIE.
Bpemst moAroToBKH CTyIeHTa K YCTHOMY OTBETY Ha BOIPOCHI — 10 20 MUH.

4. Meroan4yecKkue MaTepHaJIbl JJIs ONpeaesieHUs] MPOUEAYP OLEHUBAHHWS 3HAHUIA,

YMEeHHIl 1 HABBIKOB, XapPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIH.
HpOMe)iCYTOqHaH arrecranus nmo JUCHUIIIIUHC IIPOBOAUTCA B COOTBETCTBUU C Tpe60BaHI/I-
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svu CTO CITIOI' TU(TY) 016-2015 KC YK/IB. Ilopsiaok opraHu3anuu v MpoOBEACHUS 3a4€TOB U
9K3aMECHOB.

[To mucruIUIMHE TPOMEXKYTOUHAS aTTECTAllMs TPOBOAUTCS B (hopme 3adera.

[IIkana olleHUBaHMsI HA 3a4ETE — «3aYTCHO» M «HE3aUTCHO.
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