MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOI'PAMMHOE OBECIIEYHEHHWE CUCTEM PEAJIBHOI'O BPEMEHU

Hanpagnienue/cnenuaibHOCTb 27.04.04 YnipaB/jieHHe B TEXHHYECKHUX CHCTeMax
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma ITudposas 00padoTKa CMrHa/I0B B aBTOHOMHBIX CHCTeMax ynpaB/IeHus
TMOATOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Marucrparypa
®opma o0yueHHs OuHas
®daKy/bTeT E OpyXue ¥ cCMCTeMbI BOOPYKeHHUsI
Beinyckaroman Kadeapa E6 ABTOHOMHBIE TH®OPMAIIMMOHHBIE U YITPABJ/ISIOIIINE
CHUCTEMBI
Kadeapa-pa3padorunk paboueit N9 CUCTEM YIPAB/IEHUS U KOMITbFOTEPHBIX TEXHOJIOT Ui
NporpamMMsI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

27.04.04 Ynpas/ieHHe B TeXHHUECKHX CHCTeMax
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 9 CUCTEM YTIPABJIEHUSA 1 KOMITBFOTEPHBIX
TEXHOJIOT U
EmenbsnoB Banentun FOpbeBuy, K.T.H., JOLIEHT, AOLIEHT

Kadenpa N9 CUCTEM YTIPABJIEHMA 1 KOMITBFOTEPHBIX
TEXHOJIOI'MU
Kapaces Anekcangp AekcaHZpoBud, K.T.H., ZJOLIeHT

IIporpamma paccMoTpeHna
Ha 3ace/laHuu Kadepbi-pa3paboTumka .
paboueii mporpammel 19 CUCTEM YITPAB/IEHUSI 1 KOMITBFOTEPHBIX TEXHOJ/IOT U

3aBenyroimii Kadenpoii Marsees C.A., K.T.H., [OL].

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

E6 ABTOHOMHBIE NTH®OPMAIIMOHHBIE N YITPAB/IAIOIIIUE CUCTEMbI

3aBenytomuii kadenpoii Eropenkos JI.C., K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOI'PAMMHOE OBECIIEYEHUWE CUCTEM PEAJIBHOI'O BPEMEHU

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-4.4 — crocobHOCTs pa3pabaTbiBaTh KOMIUIEKCHPDOBAHHBIE MHOrOQYHKIMOHAbHBIE aBTOHOMHBIE
WH(QOPMAaLMOHHBIE CUCTEMBI /i/IsI yTIPAB/IeHuUs JBI)KeHeM MaiorabapyUTHBIX JieTaTe/IbHbIX arfiapaToB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-4.4

3HAHUA:
TIPpOrpdMMHO-AIINdPATHBIX CPpeACTB CUCTEM pe€a/IbHOI0 BPEMEHU (CPB) " 3a[d4 UX MPOEKTHUPOBAHMNSI,

MeTOJHK IOCTPOEeHHS IIPOrpaMMHOI0 obecrieueHus CPB;;

YMeHus:
aHaJIM3UPOBaTh B3auMojieiicTBre rporieccoB CPB ¥ X CHHXPOHU3ALUIO0 C BHEITHUMH COOBITHUSIMH U BO

BpPEMEHH;;
HABbIKU:
BBIMOJTHEHHST paboT 10 CO3/Jl@HWIO TIPOrpaMM /IJIi CHCTEM peajibHOTO BPEMEHH, peardpylolux Ha

COOBITHS, IPOUCXOASILIME B OOBEKTe YIIpaB/IeHMUsT;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuyunvaa IIPOTPAMMHOE OBECITEYEHUE CUCTEM PEAJIBHOI'O BPEMEHU
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
[IpOrpaMMsl TIOATOTOBKY 10 HaripasiieHuto 27.04.04 YnpasneHue 6 mexHu4ecKux cucmemax.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHWKA B HAYUYHBIX NCCJIEJOBAHUAX.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
NCC/IEJOBATE/IbCKAS PABOTA, ABTOMATU3AIIVA ITPOEKTPOBAHVA ABTOHOMHBIX
NMH®OPMALIIMMOHHBIX AN YITPAB/IAIOIIINX CUCTEM, ITPEJTUITZIOMHAS ITPAKTHUKA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH aHa/TU3UPOBATh U BBISB/ISTH €CTECTBEHHO-HAYUHYHO CYI[HOCTh TIpobieM
yTpaB/IeHUs B TEXHUUECKUX CUCTeMaX Ha OCHOBE TOJIOXKEHHIM, 3aKOHOB U METO/IOB B 00/1aCTH
eCTeCTBEeHHbIX HayK U MaTeMaTHKH

¢ OIIK-4 — CrniocobeH 0CyIIeCTBATh OIIeHKY 3Q(eKTUBHOCTU Pe3y/IbTaToB pa3paboTKK CHUCTEM
yhpaBJieHUs1 MaTeMaTUueCKUMU MeTolaMu



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. O0uue cBefieHHs 0 CHCTeMax peabHOro BpeMenu. 1.1.IToHsATHs pecypca 1
5 10  |mpouecca. CTPYKTYpbl JaHHEIX PeCypCoB i MpoLeccos. 1.2. MexsaziauHoe B3auMOjeHCTBHe. 12 P 2 0 10 20
1.3. CUHXpOHM3aLMsI IPOLIeCCOB C BHEIIHUMU COObITHsIMU. CMHXPOHM3aLMsl 110 BpeMeHH. 1.4.
CTpyKTypa IporpaMMHOro obecrieueHust CHCTeM peanbHOTO BpeMeHH.
Pa3pen 2. OnepanMoHHbIe CHCTeMbI peanbHoro Bpemenu (OCPB). 2.1. OcobenHocTH
OCPB u ux ormmune ot OC obuiero HasHaueHust. CoiicTa 1 napameTpsl OCPB. 2.2.
5 10 Knaceugukarust OCPB. O630p OCPB: VxWorks, OS9, Lynx-OS, QNX. 2.3. Pacumpenue 15 3 3 0 12 20
OC ob1jero HasHaueHust 151 pelueHust 3aau peanbHoro Bpemenn: Windows NT, Linux, Unix.
SCADA cucrewmsl. 2.4 Tenpeniuu passutus OC PB.
Paspen 3. OC PB QNX. 3.1. CrpykrypHas cxeMa OC. MUKposiipo 1 ero ¢pyHKLuu. 3.2.
CpepcTBa B3aMMO/eHCTBYS ¥ CHHXPOHHU3ALMK NPOLIeCCoB. [lucreTuepy3atius mporeccos. 3.3.
5 10 OcHoeHble crcTeMHble Tiporecchl B OC 1 ux ¢yHKuuu. 3.4. [lucrieTyep rmpoLeccos. 47 19 8 11 28 30
JKvi3HeHHBIi LMK U cocTosiHUe Tiporieccos. 3.5. O6paboTka npepsiBanuii B OC. 3.6.
ApMuHHCTpaTopsl pecypcos. 3.7. [paduueckast o6onouka Photon u cpeza BU3yaabHOrO
niporpamMmupoBanust PhAB.
Paspen 4. SI3pIKH H HHCTPYMeHThI NporpamMMupoBanusa CPB. 4.1. Asbiku
5 10 |MPOTPaMMHPOBAHHS BLICOKOTO yPOBHS: C, C++, Jawa, ADA. 4.2. HenpoljelypHbIe 3bIKOBbIe 34 10 4 6 24 30
cpezicTBa. 4.3. SI3bIKM NPOrpaMMHUPOBaHKS HU3KOTO ypoBHsl. 4.4. TTnardopmel Eclipse u
Rhapsody.
Bcero 3a 10 cemecTp 108 34 17 17 74 100
Bcero no gucnuninHe 108 34 17 17 74 100
3.2. AyUTOPHBIN IPAKTUKYM
O0nem,
Ne | Homep v HauMeHOBaHHe
Tema MNPAKTHYECKOI'0 3aHATUA aya.
n/n pa3jesia AUCHUIT/TUHBI
yacoB
1 3unakoMmcTBo ¢ OC QNX. [Ipocreiiuii npumep. 2
2 IMepenaua coobimenuii B OCPB QNX Neutrino. 2
3 Co3ganue TaliMepoB. 2
4 |Pasgen 3. OCPB QNX.  |Coszanue npoljeccos U MOTOKOB U yripaB/ieHue Ux arpubyTtamu. | 2
Co3panue rpadyyecKux IPUIOKeHUH it cpefibl Photon B
5 OCPB QNX Neutrino ¢ ucnions3oBanvieM Photon Application 3
Builder (PhAB).
6 Cpe[icTBa CHHXPOHM3ALMK MEXK3a/]auHOr0 B3aUMOZEHCTBUS. 3
Pazpen 4. S3biku u Pea P e A = A
HHCTPYMEHTHI Co3zganue rpadguueckux MPUIOKeHHUH /151 cpefibl Photon B
7 nporpammupogass CPB. OQPB QNX Neutrino 6e3 ucnosnb3oBanusi Photon Application 3
Builder (PhAB).
Bcero 3a 10 cemecTp 17
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
No Homep n HaumeHOBaHMe Oomnem,
COJJ[EP)KHHI/IE y'-lEﬁHOl"O 3alaHHUA
n/n pPa3ae/ia JUCHUIIMHbI YacoB
W3yuenue mpeaycMOTPeHHBIX ITPOrPaMMOM IWJIAKTAUE CKUX
Pasgen 1. OGimue cBejeHHs 0 Y PEAY P nporp AR
1 €QWHMUIL] I10 KOHCIIEKTaM JIEKIJUKW 1 PEKOMEHJyeMOUn 10
CHCTeMaX pea/IbHOroO BpeMeHH.
JInTeparype
Paspen 2. OneparjoHHbIe V3yueHue nipeZlyCMOTPEHHBIX TPOrpaMMOi AUJaKTUUeCKAX
2 CHUCTeMBbI peda/IbHOI'O BpeMeHU eIHMUI] I10 KOHCIIEKTaM ]'IEKL[I/Iﬁ n pEKOMeHAyeMOﬁ 12
(OCPB). JIUTEpaType
3 Pazgen 3. OC PB QNX. IToaroToBKa K BBITIO/IHEHUIO MTPaKTUUeCKUX 3a/laHui 1 14
odopmIieHre OTUETOB
4 W3yueHue nipelyCMOTPEHHBIX MMPOrPaMMOM AUJaKTAYECKUX 14
€IWHMUI] I10 KOHCIIEKTaM ]'IEKLU/Iﬁ n pEKOMeHAyeMOﬁ
6 27484




JuTeparype
5 IToaroroBKa K UTOrOBOMY KOJIJIOKBUYMY 4
Pasjen 4. T3biKu 1 N3yueHue mipelyCMOTPEHHBIX TPOrPamMMO¥ IAKTHYeCKUX
6 eIMHULI 110 KOHCTIeKTaM JIeKIIUM U peKOMeHIyeMoi 14
WHCTPYMEHThI TATEDATVDE
nporpammupoBaHust CPB. patyp —
v IToaroToBKa K BBITIO/IHEHUIO MTPaKTUUECKUX 3a/laHui 1 6
odopmIieHre OTUETOB
Bcero 3a 10 cemectp 74
4. ®OPMBbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12 3 4 5 6 7 8 9 10|11 12 13 14 |15/16| 17
OrTu. o OTu. o OTu. o OrTu. o OTu. o OTu. o Komn,
10 13 113 Al 113 13 AP 13 13 AP 3au.
YcnoBHble 0003HaueHUSI:
o [IP — auarHOCTHUECKasi paboTa;
e Ortu. no 13 — oTueT 1o NpakTUUeCKOMY 3aZ,aHUIO;
¢ Ko — Konnoksuywm;
e 3au. —3ayer.

TEKy]l[Hﬁ KOHTPOJIb YCII€BAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B INCKPETHLIE BDEMEHHBLIE MHTEPBAJ/IbI B

cnenyronux dhopMax:
e HArHOCTHYECKas pabora;

® OTYeT I10 IIPAaKTU4YeCKOMY 3da/1aHHIO,

*  KOJUIOKBHYM.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

® 3dyeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . OneparmonHas cuctema peansHoro BpeMend QNX Neutrino 6.5.0. CI16.: BXB-ITetepOypr, 2018, 30
3K3.

2. A. B. Topgees, A. FO. Monmuanos. . CructeMHoe riporpaMmmHoe obecrieuenue. CII6.: TTurep, 2003, 38 3k3.

w

. B.T. Onmudep, H. A. Omudpep. . CeTeBble oneparjuoHHbie cuctembl. CI10.: TTutep, 2002, 47 3K3.
4. B. H. Ky3neros, B. A. Kpuonocog, B. C. EcuneBckuii. . CpeficTBa aBTOMaTH3al[lH B YITPABJ/IEHUSI.
Crapeiii Ockon: THT, 2021, 551. pec.
5. E. A. MukpuH. BopTOBbIe KOMILIEKCHI YIIPaB/IeHUsI KOCMUUeCKUX anmnaparos. M.: 3a-so0 MI'TY um.
Baymana. 3onorasa konnekuus, 2014, an. pec.
6. Opranu3auys B3auMoZeiicTBuUs yripap/stoleii LIBM ¢ gaTuvkaMu ¥ UCTIONHUATE/NBHBIMU YCTPOCTBaMHU.
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBsa, 2008, 191 3k3.
7. P. Kpren. . Besenue B QNX Neutrino. CIT6.: BXB-ITetepoypr, 2015, 30 3k3.
8. C. A. Jloces. . Cuctems peanbHoro Bpemenu. CIT6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2013, a71.
pec.
9. C. A. Jloces. . [TocTpoeHue cucteM yripaB/ieHust Ha 0a3e yHHUBepcabHbIX nporieccopoB. CII6.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2020, 39 k3.
10. C. A. Jloces. . Kommiekc J1abopaTOpHBIX paboT 10 0CHOBaM MPUMEHEHHST OTIePal[HOHHON CUCTEMBI
peasibHoro BpeMenr QNX. CIT6.BI'TY "BOEHMEX" um. [I. ®. YcruHora, 2008, 351. pec.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. [lepuoguueckue U3faHusi:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. https://urait.ru — O6pa3oparesibHas riatdopma «FOpaiT». 1151 By30B U CCY30B.;

2. http://e.lanbook.com — 3BC JlaHpb;

3. http://www.kpda.ru/support/docs/. Texunueckast JOKyMeHTaLMsI 110 OIlepaLiOHHBIM CHCTeMaM
cemetictBa QNX Ha calite komnanuu «CB/] BcrpauBaembie CUCTEMBI»;

4. http://www.kpda.ru/support/publications//. CTtaTbu Ha caliTe Kommnanuu «CB/] BcTpauBaembie

CucreMbl»;

5. http://www.kpda.ru/support/presentation/. ITpe3eHraiuu Ha caiite komrnanuu «CBJl BcTpavBaembie
Cucrembl»;

6. http://library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. /1.®.
YcTuHOBa.

CoBpeMeHHbIe TPoQeCcCHOHaBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjnoHansHas ssekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6rbaoTeka Poccutickoro doHza
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

I/IH(bOpMa]_[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — ViHbOPMalMOHHBIN TIOPTa TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAapThI
Pd;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM reHepaiuu BI'TY "BOEHMEX" um. 1. ®. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsrantlLntoc- nH(OpMaIioHHbIH ITOpTa ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe obecrieueHue:

1. QNX.



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcs;
3. QNX.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPOI'PAMMHOE OBECIIEYEHUE CHCTEM PEAJIBHOI'O BPEMEHI

AnHoTanusa paboueii nporpaMMsl

Ouctuminia ITTIPOTPAMMHOE  OBECIIEYEHUE CHUCTEM PEAJIBHOI'O BPEMEHU
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TIOJITOTOBKU 10 HampaeieHuto 27.04.04 YnpaeneHue 8 mexHuueckux cucmemax. [ycuudriivHa
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yrpaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunoa kadezpoii 19 CUCTEM YITIPABJIEHMA M KOMITBFOTEPHBIX TEXHOJIOTI' M.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-4.4 criocobHOCTL,  pa3pabarhiBaTh  KOMIUIEKCHPOBAHHBIE — MHOTO(MYHKI[MOHATBHbIE — aBTOHOMHbIE
WH(POPMAIMOHHBIE CUCTEMBI JI/Isl YTIPAB/IEHUS IBI)KeHUEM MaiorabapyuTHBIX JIeTaTe/IbHbIX araparos.

CogepkaHve QUCLMIIMHBI OXBarblBaeT KPYI BOIIPOCOB, CBSI3aHHBIX C IPUHLMIIAMM (PYHKLIMOHUPOBAHMS,
MpUMepaMd W MeTOAMKAaMU WCIO/Ib30BaHUA M TpHeMaMd IIPOrpaMMHPOBaHMS OINEePalMOHHBIX CUCTEM
peasnbHOro Bpemenu Ha nipumepe OC PB QNX.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  OTYeT I10 MMPAKTUUECKOMY 3a/IaHHUIO;
¢  KOJJIOKBUYM.

HpOMe)Ky'TOIIHaH dTTeCcTalUus ITPOBOAUTCA B (bopMaX:
® 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTtuueckue 3aHsaTHs (17 4.), camocTosiTeslbHas paboTta
cryzaenta (74 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
IIPOI'PAMMHOE OBECIIEYEHUE CHCTEM PEAJIBHOI'O BPEMEHI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBanue paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. O01ue cBeieHUsI 0 CHCTEMaX PeajlbHOr0 BPpEMEHH.

V3yuyeHue ripesyCMOTPEHHBIX
MPOrpaMMOi JUJaKTUYeCKUX
eJUHUL] 110 KOHCTIEKTaM JIeKLIAH U
pPeKOMeHIyeMOU JinTeparype

B. H. Ky3neros, B. A. KpuoHocos, B. C. EcuneBckuii.
. CpezicTBa aBTOMAaTM3aluu U yripaeieHus: Crapblit
Ocxkon: THT, 2021 (t1aBbI 2-4)

B. I. Omudep, H. A. Omudep. . CeTeBble
ornepatoHHbIe cuctembl: CII6.: ITurtep, 2002 (raBsl 1-
2)

P. Kpresn. . Beegernie B QNX Neutrino: CI16.: BXB-
ITetepOypr, 2015 (BBezeHue)

. OnepalMoHHas cuctemMa peajabHOro BpemeHu QNX
Neutrino 6.5.0: CI16.: BXB-IletepGypr, 2018 (r1aBa 1)
. OnepanjoHHas cucrtema peanbHOro spemeny QNX
Neutrino 6.5.0: CI16.: BXB-ITetep6ypr, 2018 (r1aBbi 2-
4)

C. A. Jloces. . CucTeMbl peajbHOrO BpeMeHU:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2013
(pa3gensl 1-2)

E. A. MukpuH. BopTOBBIE KOMIIJIEKCHI YIIpaB/IeHUs
KOCMUYecKux amnmnaparos: M.: N3a-so MI'TY um.
baymaHa. 3onotas komnekuus, 2014 (r1asa 1)
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Wrtoro no pasgeny 1

10

Pa3pen 2. OnepanoHHbIe CHCTeMbI peabHOro BpemeHu (OCPB).

N3yuenue ripesycMOTpeHHBIX
NIpOrpaMMoi JuaKTUYeCKUX

C. A. Jloces. . CucTeMsbl peajlbHOrO BpeMeHU:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2013
(pa3gensl 3-8)

. OnepanioHHasi cucteMa peanbHOTro Bpemenn QNX
Neutrino 6.5.0: CII6.: BXB-Iletep6ypr, 2018 (r71aBa 1)
C. A. Jloces. . ITocTpoeHnue cucteM yripaB/ieHus Ha Oa3e

SITUEMIY T10 KOHCIIEKTAM JTeKIyi i yHHBepcanbHBIX nipoueccopoB: CII6.BI'TY 12
N "BOEHMEX" um. []. ®. YctuHoBa, 2020 (pa3zens! 1,2)
PEKOMER/YEMOH IMTEPATYPE P. Kpres. . Beegenre B QNX Neutrino: CIT6.: BXB-
IMetepbypr, 2015 (BBenenue, tiaea 1)
B.T. Omadep, H. A. Omadep. . CeTeBbie
ornepauoHHbIe cucteMbl: CII6.: ITurtep, 2002 (r/1aBbl
3,4)
Wrtoro no pasgeny 2 12
Pa3pen 3. OC PB QNX.
IToaroroBka K BBITIOJIHEHUIO . OnepanoHHas cuctema peanbHOro BpeMmenr QNX
MPaKTHUeCKUX 3a/laHA U Neutrino 6.5.0: CI16.: BXB-ITetep0ypr, 2018 (rnaBa 5) 14
odopmiieHre OTYETOB B. H. Ky3nertios, B. A. Kpusonocos, B. C. EcuneBckuii.
I/IqueHHe MpeayCMOTPEHHBIX . CPE,HCTBH dBTOMAaTHU3alliU U yIIpaB/IEHUA: CTaprf/i 14

12

27484



TIPOTpamMMOoi TUAAKTUYE CKUX
e/IMHUI] 110 KOHCIIEKTaM JIEKI[UH U
peKOMeHJyeMOM iuTepaType

Ockon: THT, 2021 (rn1aBbi 1-5)

C. A. Jloces. . CucTeMsl peajlbHOIO BpeMeHU:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013
(pazzen 4)

. OnepalMoHHas cucremMa peajabHOro BpemeHu QNX
Neutrino 6.5.0: CII6.: BXB-ITetep6ypr, 2018 (riaBbI 1-
6,8,17)

C. A. Jloces. . Komriiekc mabopatopHbIX paboT 1o
OCHOBaM MpUMeHeHHsI OTIepaLMOHHOMN CUCTEeMBI
peasibHOrO BpeMenu QNX: CIT6.BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2008 (Bech TEKCT)

Wrtoro no pa3geny 3 28
Paszpen 4. fI3bIku M HHCTPYMeHTbI IporpaMmMupoBanus CPB.
. OnepalmoHHas cuctemMa peaabHOro BpemeHn QNX
ToaroToeka K UTOroBOMy Neutrino 6.5.0: CII6.: BXB-ITetep6ypr, 2018 (r1aBa 5) 4
KOJIIOKBUYMY Opranusarys B3auMoJIelCTBHs yripasstolei LIBM ¢
JIaTYNKaMU U UCTIOJTHUTETbHBIMU YCTPOUCTBaMMU:
CII6.FT'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2008
W3yueHue mpe/yCMOTPEHHbIX (Bechb TekcT)
MPOrpaMMOi MaKTHUe CKUX . OnepanoHHas cucTema peanbHOro Bpemend QNX 14
eJUHUL] T10 KOHCIIeKTaM JIeKL[UH 1 Neutrino 6.5.0: CII6.: BXB-ITetep6ypr, 2018 (riaBbl
PEeKOMeH/[yeMoii ITeparype 3,9,11)
A. B. Topgees, A. IO. Mosuanos. . CuctemHoe
nporpamMmHoe obecriedenue: CI16.: TTutep, 2003
(pazzen 9)
IloAroToBKa K BBIMOTHEHHIO C. A. Jloces. . Kommiekc /1abopaTOpHBIX paboT 1o
TMPaKTUYeCKUX 3aJaHUI 1 OCHOBaM IpUMeHeHUsI OTieparjuoHHON CUCTeMbI 6
oopm/IeHHe OTYETOB peansHoro Bpemen QNX: CII6.BI'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 2008 (Bechb TEKCT)
Wrtoro mo pazzeny 4 24
13 27484




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
IMPOI'PAMMHOE OBECIIEYEHUE CUCTEM PEAJIBHOI'O BPEMEHU

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

*  KOJ/UIOKBUYM;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3ayeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

KonnokBuym
Konnoksuym npoBogutcs B hopme TectipoBanust. TecT cozepkut 20 BOIIPOCOB, BPEMsI BBIIIO/IHEHUS
40 muHyT. KprTepuu oLjeHUBaHUS:
- He MeHee 50% IIpaBUIBHBIX OTBETOB — «Y/0B/IeTBOPUTE/ILHOY;
- He MeHee 70% MpaBUIBHBIX OTBETOB — «XOPOLLIO»;
- He MeHee 90% IpaBWIBHBIX OTBETOB — «OTIIMUHO».
KoMmruiekT TeCTOBBIX BOIPOCOB BK/IHOUEH B cocTaB Y MK aucUUmInHbIL.

OTuer Mo NpPaKTUYECKOMY 3a/JaHUI0

OTuer 1o KaX/[oMy TIPaKTUUeCKOMY 3aJjaHUI0 JO/KeH BKJIFOUaTh TTOCTAaHOBKY 3ajjau, JIMCTUHT
TPOrPaMMbl ¥ CKPUHILIOTHI, IeMOHCTPHPYIOLI[HeE TIoTyUeHHbIe Pe3y/IbTaThl.
OTueTsbl MOTYT OBITh TIPE/ICTAB/IEHBI B 3/IEKTPOHHOM (hopMme.

3auert

[Ipu ycnoBuUM yCIelHOro BbITIOJHEHUS IPeAlyCMOTPeHHBIX TIPOrpaMMOii MpaKTUUYeCKUX 3aflaHuii U
TIpe/iCTaB/IeHNs] OTUETOB OlleHKa 3a JuddepeHITMPOBaHHbBIN 3aUeT OmpeiesisseTcs 10 pe3y/IbraraM
KOJUTOKBHYMa.
[perogaBarestto MpeAOCTaBISIeTCs TIPAaBO MOBBIIIEHHS OL[eHKH C yUeTOM IPOSIBJIEHHBIX B MPOL[eCce U3yYeHust
JUCIUTLTUHBI IMYHOCTHBIX KaueCTB CTY/IeHTa U KaueCTBa 0()OPMJIEHHS OTUETOB TI0 TIPaKTHUe CKUM 3afIaHUsIM.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe
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5 | 10 [Pasaen L Obue ceepenns o 120212 0 | 10 20 | Konmoksuym
cucTeMax peajbHOr0 BpeMeHH.
Paszpgesn 2. OnepanuoHHbIe
5 10 |cucTeMsbl peasibHOr0 BpeMeHHU 15 3 3 0 12 20 KonnokBuym
(OCPB).
Otuer o
5 | 10 |Pasgen 3. 0OC PB QNX. 47 1 19 | 8 | 11 | 28 3g MPaKTHuecKoMy
3a/]aHMIo,
Konnoksuym
Otuer 1o
5 10 Paspen 4. fI3bIKM 1 HHCTPYMEHThI 34 | 10 4 6 24 30 |TPaKTMUYeCKOMy
nporpammuposanus CPB. 3a/laHUIO,
Komnnoksuym
Bcero 3a 10 cemectp 108 | 34 | 17 17 74 100
Bcero no agucuuiinHe 108 | 34 | 17 17 74 100
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Kputepuu oneHuBaHus

IICK-4.4
Bonpocbl omkpbimozo muna:

Ne 1 IMpouecc B QNX, BoimonHuBImmi MsgSend(), ec/iv OTIIpaBaeHHOe COO0IIeHre
TIO/TyYeHO, HO OTBET ellle He OTIpaBJieH, Oy/ieT HaXOAWUTHCS B COCTOSTHAN -
0/10KMpOBaH.

Ne 2 Hebnokupytorue coobirienus B QNX Ha3bIBalOTCSA

Ne 3 Oneparus () w3 rpymmbl sem_*() BBITIO/THSIET yBeJTMUeHHe 3HAUeHHUsT
(pa36s10kMpoOBKY) cemacdopa. (3anuiuuTe TOMLKO UMsT HYHKLIH)

Ne 4 IMpouecc B QNX, nonyunBimii curdan SIGSTOP, OyzieT HaX0UTLCS B COCTOSTHAU

Ne 5 IMocTpoeHue sifiep ¢ pa3TMuHBIM HabOpPOM Tpe/ioCcTaB/seMbIX (GyHKIMH B OS-9
Ha3bIBaeTCs anep. (Bnymmre c/10Bo B TBOPUTEILHOM Tafieke)

Ne 6 B OS-9 kaxxjoMy 610Ky MaMsTH TIPUIUCHIBAIOTCSA KOH(PUTYPAI[IOHHbIE TTAPAMETPHI -
MIPUOPUTET U

Ne 7 [Topaepr>kka MHOTOIIO/Ib30BATENBCKOM CpeZibl OTCYTCTBYET B -appe OS-9.

Ne 8 IMopzep>KKa pe3uieHTHON crcTeMbl 06pabOTKH MPUCYTCTBYET TOJIBKO B -sa7pe
0S-9.

Ne 9 K cpeactBam noagepskku npoekra B OS-9 oTHocATCS yTHivMTa make U crielfupyuHbINA
st panHou OC makeT

Ne 10 B OS-9 nporpamMMHbIif MOAY/Tb-MeHe/IKep, OTHOCSIIUNACS K BepXHEMY YPOBHIO
yIIpaB/IeHUs] BHEIIHUMHU YCTPONCTBAaMU, Ha3bIBaeTCs . (3anuiuTe TONMBKO
ab0bpeBuaTypy-Ha3BaHHe MOY/IS)

Bonpocbl 3aKkpbimo2o muna:
Ne 1 Kakue u3 nepeurc/ieHHbIX cHCTeM pa3pabotanbl Kak OC peasbHOrO BpEMEHH?

QNX
0S-9
MS DOS

Unix
Ne 2 Kakue dyHKIUM BbINoHsIeT MUKposigpo QNX?

Iepenaua cooOieHMH
[ucrnieTuepu3aiiysi MPOLiECCOB
Yrpaesnenue aiinoBoil cucremoit

IMonnep>kka creka TCP/IP
Ne 3 Uto 13 nepeuncienHoro umeetcsi B OC QNX?

MeHnepxep cetu
MeHexep yCTPONCTB
MeHe/pxep nonb3oBaresei

MeHexep TePMUHAJIOB

Ne 4 Kaxkue cTaHzapTHbIe BApUaHThI peakLiH [1porjecca Ha Io/IyyeHHe CUTHa/Ia BO3SMOXKHBI B
QNX?

3asepleHUe IpolLiecca-roryyaresis
WrHopupoBaHue curHasna
Br130B niporieypei-06paboTurika CUrHana

Vi3MeHeHMe TIPHOPUTETA MpOoLecca
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

B Kakux ciyyasix IpOUCXOUT AUCIIeTYePU3ALIUS TIPOIeCCOB?
IMocne pa36/10KUPOBKY TpoLiecca

ITo ucTeueHrU KBaHTa BpeMeHH BBITIO/HSIOLEr0Cs Mporjecca
Mo curHamy OT BBITIOHSIOIETOCS TIpoLjecca

ITo curnanam crucTeMHOrO Iporecca
Kakue Metozbl gucnetyepusanuy npuMeHstoTest B QNX?

FIFO-pucneruepursanus
AjanTUBHas AUCIIeTYepr3aLys
KapycesnbHas gucrieTuepusarys

LIFO-pgucnieTuepusanys
Kakas u3 nmepeunicieHHBIX (hYHKIIUM CO37aeT HOBBIN ITpolijecc?

fork()
exec()
pthread_create()

start_process()
CorocTaBbTe OMUCAHUS U TUITBL ainoB B QNX:

A. TlocniejoBaTeIbHOCTH GANT C TIPOU3BOBHBIM JI0CTYTIOM
b. Criucku MeH ¢aiiyioB ¢ HEKOTOPOU JOTIOTHUTeNbHOM HHGopMaLiyeii 0 HUX
B. Kanasnel BBOZ]a-BbIBOJ,@ MeXK/ly B3aUMO/IeHCTBYIOIIMMU MPOLieCCaMH

I'. Comepskat myTh K (aiiy WM Karajaory

1. Perynsipabie aiinbl
2. Karanoru
3. FIFO-catinbl

4. CuMBOJIMUECKUE CBSA3U
Yto moHUMaeTcs 1o, rcepaoarckamu B QNX ?

DJIEKTPOHHBIE IUCKY, pa3Melatoiuecs B O3Y
BupTtyanbHble JUCKU, 0TOOpaXkKaeMble Ha CeTEBbIE JIMCKU
TeepgorenbHbie (SSD) AucKu

Paznensi hr3nueckux AUCKOB
Kakue pasnvuHble BUZBI JUCTieTYepyu3aliy UMeroTcs B aape OS-9 ?

OpHO3a1auHbIN PEeXXUM
Kpyrosas gucrneruepusariys
JITrcrieTuepu3ariys Ha MPUOPUTETHOM base

[JucrieTuepusaiiyisi C paBHbIMK TIPUOPUTETAMH BCEX MPOLIeCCOB
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