MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
Cucrembl peajibHOTO BpeMeHH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noaroroBku / criennaibHOcTh: 09.03.04 IIporpamMmmuasi HHKeHepusi

HanpasnenHocts (mpodwmip) / cnenmanuzanus: WHaycTpuadabHasi pa3padoTka NPOrpamMMHBIX
NPOIYKTOB

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: AOU, Kadeapa apromarnzanum o6padoTku HH(pOpMALUU

Kypc: 4

Cemectp: 7, 8

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 7 cemecTp 8 cemecTp Bcero Enunuiet
1 | Jlekuun 6 4 10 4acoB
2 | JIaGopaTtopHble paboThI 8 8 16 4acoB
3 | Bcero aynuTopHBIX 3aHSATUI 14 12 26 4acoB
4 | CamocrosTenbHas paboTa 94 51 145 4acoB
5 | Bcero (0e3 sx3ameHa) 108 63 171 4acoB
6 |IlogroroBka M ciada SK3aMeHa 0 9 9 JacoB
7 | OO6mas TpyI0eMKOCTh 108 72 180 JacoB
5.0 3.E.

KonTtponsHabie paboThl: 8 cemectp - 1
Ok3ameH: 8 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokot Ne 318 or« 3 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienrasibHOCTH) 09.03.04 [Iporpammuas urkenepusi, yreepxkaentnoro 12.03.2015 rona, paccmor-

peHa u onoOpeHa Ha 3aceqanuu kapenpsl AOU «  » 20 ropa, npotokon Ne
PazpaboTunk:
noueHT kap. AOU 1O. Bb. I'punienko

3aBenyromuii odecrieunBaroien kag.
AOU 1O. 11. ExnakoB

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan 3uB® H. B. Ocumor
3aBenyromnuii BeITycKaroten kag.

AOHN 1O. I1. ExmakoB
OKCIEPTHI:

JouieHT xadeapsl aBTOMaTH3AIUU 00-
pabotku nHpopmammu (AON) H. 0. Canmuna

JoueHT xadeapsl aBTOMaTH3aIUU 00-
pabotku uHpopmanmu (AON) A. A. CunopoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3ydyenue Oyaynumuy crierMaiucTaMy OOIIUX MPUHIUMIIOB (DYHKIIMOHUPOBAHHS CHCTEM peajbHO-
0 BPEMEHH.

1.2. 3agaun IMCHMIIINHBI
— H3yueHue CTPyKTyp, METO/IOB U QJITOPUTMOB MOCTPOEHHUSI COBPEMEHHBIX CHUCTEM PEaJTbHOTO
BpeMenu (CPB).
—  3HaKOMCTBO CO CTPYKTYpOH U MPUHIUIIAMH paOOThl OMEPAIMOHHONW CHCTEMBI pEeajibHOTO Bpe-
MeHn QNX.

2. Mecto mucunniuebl B ctpykrype OIIOII
Huctumnnuna «Cucremsl peaabHoro Bpemenn» (b1.B.JIB.2.2) otHocuTcs k 670Ky 1 (BapuaTuBHas
YacTh).
[TpenmecTBYOUMMH AUCUUIUIMHAMHU, (POPMUPYIOIIMMHU HavalbHbIE 3HAHUS, ABIAOTCA: Onepanu-
OHHBIE CHCTEMBI U CETH.
[Tocnenyromumu AMCUUIUIMHAMY ABIstoTCA: [IpenaumniomMnas npakTuka.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMIIIIMHbI

[Tponiecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— [TIK-2 BnajgeHrneM HaBBIKAMH MCIIOJIb30BAHUS OMEPALMOHHBIX CUCTEM, CETEBBIX TEXHOJOTHIA,
CPEICTB pa3pabOTKU MporpaMMHOTo uHTep(deiica, MpUMEHEHUs S3bIKOB U METOIOB ()OPMATIbHBIX CHEIIH-
¢dukanui, cucteM ynpasieHus 60a3aMu JaHHBIX;

B pesynbrare u3ydeHus: IUCHUIUIMHBI 00YYarOIIUNACS JOKEH:

— 3HATh NPUHUHUIBI TOCTPOEHUS CHUCTEM PEAJTbHOTO0 BPEMEHM; MOAXOAAX K MOCTPOEHHUIO sApa
CHCTEM PEaJbHOTO0 BPEMEHM; IPUHIIMIIBI YIIPABICHUH B3aUMOACHCTBUEM MEXKY MPOIECCAMU; TPUHIIUITBI
aIMUHUCTPUPOBAHHUS PECYPCOB CUCTEM PEAIILHOTO BPEMEHH.

— yMeThb paboTaTh ¢ CHCTEMaMHU PEaTHbHOTO BPEMEHHU; BHIOMPATH CUCTEMBI PEaTbHOTO BPEMEHH
COOTBETCTBYIOIIEH 3aJaHHBIM TPeOOBAHUSIM; OIEHUBATh PAOOTOCIIOCOOHOCTh CHCTEM PEATbHOTO BpeMe-
HU.

— BJaJeTh HaBBIKAMU MPOEKTUPOBAHUS TMPOIECCOB; HABBIKAMU pacrpeaeleHHOH 00paboTKoi
nHGOPMAITNH; HABBIKAMU OIICHKU OTKa30yCTOWYMBOCTH CUCTEM PEaThbHOTO BPEMEHH.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTAaBIIACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunbl yueOHOM esITeIBHOCTH Bcero uacos CemecTpsl

7 cemectp 8 cemectp

AynuTopHbI€ 3aHATUSA (BCETO) 26 14 12
Jlexknuu 10 6 4
JlaGopaTtopHbIe pabOThI 16 8 8
CamocTosiTenbHas paboTa (Bcero) 145 94 51
Odopmienre oT4eToB 110 Ja00paTOPHBIM 32 16 16
pabotam
IToaroroska k 1abopaTopHbIM paboTam 34 18 16
[TpopaboTKa JIEKITMOHHOTO MaTepuaia 72 60 12
BrInonHeHne KOHTPOJIBHBIX paboT 7 0 7
Bcero (6e3 sx3amena) 171 108 63
ITonroroBka u cmaya dK3amMeHa 9 0 9
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OO01mas Tpy10eMKOCTb, 4 180 108 72
3aueTHnie EquHuIie 5.0
5. Conep:xaHue TUCHHUILIMHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabauna 5.1 — Pa3jenbl AUCIUIUIMHBI U BUJIbI 3aHATHH
_ o]
= = 2 g 3=
o o S O = =
g S < S 2 5
HazBanus pa3aenoB TUCHUTUIMHBI 5 o, o, o O e g
O . . o = = 0O
= (e} = o O = B
& s o 9 3 (23
7 cemecTp
1 BBeneHune B CUCTEMBI pEaIbHOTO BPEMEHH. 2 0 12 14 I1K-2
2 ABTOMaTH3MPOBAHHBIE CUCTEMBI yIIPaBIIC- 1 0 12 13 [IK-2
HUS TEXHOJIOTUYECKUMU TIPOLIECCaMHU.
3 Opranu3zaiusi onepaluoHHbIX CUCTEM pe- 1 8 46 55 [1K-2
aJIBHOTO BPEMEHH.
4 O630p OCPB. 1 0 12 13 [K-2
5 Crannaptel Ha OCPB. 1 0 12 13 TIK-2
Hroro 3a cemectp 6 8 94 108
8 cemectp
6 Muxposiipo OC QNX Neutrino. 2 29 35 [1K-2
7 AIMMUHHUCTPATOP MPOLIECCOB U YIIPaBICHUE 2 22 28 [K-2
pecypcamu B OC QNX.
Hroro 3a cemectp 4 8 51 63
Hroro 10 16 145 171
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JIEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — ConeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
2 =
Z > 5
HazBanus pa3znenos Copneprkanue pas3ienoB TUCHUIUIMHBI (1O JEKIUSM) z 7 &5
o E
X 2 3
a o g
= S
7 cemecTp
1 BBenenue B CUCTEMBI Omnpenenenue u K1accuUKams CUCTEM PeaTbHOTO 2 TIK-2
peanbHOrO BPEMEHHU. BpeMeHH. OCOOEHHOCTH CUCTEM PeabHOTO BPEMEHH.
OO6nacTv MPUMEHEHHS U BEIYUCITUTENBHBIC M1aTdhop-
MBI ONIEPALIMOHHBIX CUCTEM PEabHOTO BPEMEHHU
(OCPB). Anmaparnas cpena. ApXuTeKTypa nocTpoe-
Husa OCPB.
Hroro 2
2 AsromarusupoBansble | Jtansl pa3Butus ACYTII. HaznaueHne KOMIOHEHTOB 1 [1K-2
CHUCTEMBI YIIPaBICHUS CHUCTEM KOHTPOJISI ¥ yrpaBieHus. OyHKITMOHAIbHBIC
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TEXHOJIOTUYECKUMU Bo3MOkHOCTH SCADA-cucrem. Kourposiepsr. Tex-
IPOLECCaMHU. HOJIOTUYECKHUE S3bIKU IPOrPaMMUPOBaHUS KOHTPOJI-
nepoB 1o cranaapty [EC 1131.3.
Hroro 1
3 Opranuzanus OcHOBHbBIE OHATHS. YCTPOHCTBA CBSA3U C OOBEKTOM. 1 [1K-2
OTIEPAIIMOHHBIX CUCTEM | METOJIbl U CPEJCTBA 0OpaOOTKHU ACHHXPOHHBIX COObI-
peanbHOrO BPEMEHH. TUH. KOHIIENIHMs npouecca. Jlucneryepusanus noTo-
KOB. YPOBHM NPHUOPUTETOB U MEXaHU3MbI CHHXPOHH-
3auuu. Bpemennslie xapaktepuctuku OCPB. Cran-
naptel Ha OCPB.
Hroro 1
4 O630p OCPB. Kareropuun OCPB. O630p OCPB Ha ocHOBE OOBIYHBIX 1 I1K-2
OC. O630p OCPB Ha 6a3e cOOCTBEHHBIX pa3pabOTOK
Hroro 1
5 Cranpaptel Ha OCPB. |Crangapt SCEPTRE, Crannapt POSIX, DO-178B, 1 TIK-2
ARINC-653, OSEK, Crangaptsl 6e30nmacHOCTH
Hroro 1
Hroro 3a cemectp 6
8 cemectp
6 Muxposapo OC QNX | Ilorokn u nmpoueccsl. MexaHU3Mbl CHHXPOHHU3ALNH. 2 [IK-2
Neutrino. Mex3anaqyHoe B3aUMOACUCTBHUE. YIIpaBIECHUE TaliMe-
pom. CeteBoe B3aumoeicTeue. [lepsuunas oopa-
00TKa mpepbIBaHui. J[MarHocTHYeCKast BEpCHs MU-
Kposizipa.
Hroro 2
7 AAMUHUCTPATOP VYnpasnenue nporeccamu. O0paboTUNKH MpephIBa- 2 [1K-2
IPOLIECCOB U yNpaBieHUE |HUW. AIMUHUCTpATOphl pecypcoB. DaiinoBbie cucre-
pecypcamu B OC QNX. |mbl B QNX. MHCTaIISIIMOHHBIEC TAKETHI U UX PEMO3H-
tapuu. CUMBOJIbHBIE YCTpOHCTBA BBO/Ia/BhIBONIA. Ce-
teBas noacucteMa QNX. Texnonorust Jump Gate.
I'padmueckwuii naTEepdeiic momp3oparens Photon
microGUI. Ileuats B OC QNX.
Hroro
Hroro 3a cemectp
Hroro 10

5.3. Pa3nesibl AUCHUIVIMHBI M MEKIUCHMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (IOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Pazaenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI 1 MEKIUCIUTUIMHAPHBIC CBS3U

HaunmeHoBanme JUCHUITIINH

Ne paznenoB qaHHOM MUCIUTUTAHBIL, 711 KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTIeUHBaIONIUX U 00€CTIeYNBAEMbIX JUCIIUILTHH

1 2 3 4 5

6

7

[IpenmecTByronme qUCUUILIMHBI

1 OnepanoHHbIE CUCTEMBI U CETH + +
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[Tocnenyromuye TUCITUTITUHBI

1 IlpenaumnuioMHas npakTuka + + +

5.4. CooTBeTCTBHE KOMIIETEeHUM I, JopMHUPYyeMbIX IPH M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NUCHIUILIAHBI, U BUJOB 3aHS -

TUH

§ Bunnl zanstuit

: .

5 [t te

= S 3 dopMBI KOHTPOJIS

E .

3 = S 3

~ = O

[TK-2 + + + KontponpHas pabora, Jk3ameH,
CobecenoBanue, Otuer 1o j1ado-
paTtopHoii pabote, Onpoc Ha 3a-
HATHIX, TecT
6. UnTepakTUBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHnoBanue 1a00paTopHBIX padboT

3 5 E
3 s 5
2 > 5
HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
o E
= 2 3
a e g
= S}
7 cemecTp
3 Opranuzanus VYnpasienue npoieccamu 4 [1K-2
ONCPALOHHLIX CHCTCM VYnpapieHue noTokaMu 4
peanbHOro BPEMEHHU.
Hroro 8
Hroro 3a cemectp 8
8 cemecTp
6 Muxkposiipo OC QNX | Opranuzanusi o0OMeHa COOOIIeHUIMU 4 TIK-2
Neutrino. Hroro
7 AIMUHHUCTPATOP VYnpasneHue TaiMepoM U IIEPUOJIUIECKUMU YBEIOM- [K-2
IPOLIECCOB U yIPaBICHUE |JICHUSIMU
pecypcamu B OC QNX. Hroro 4
Hroro 3a cemectp
Hroro 16
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
He npenycmotrpeno PVYII.

Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

Tabymite 9.1.

9. CamocrosiTesibHAs1 padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
2 5 =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=S 2 2
a e g
= S}
7 cemecTp
1 BBenenue B cucTemMbl [TpopaboTka JIEKITMOHHOTO 12 |IIK-2 Onpoc Ha 3aHaTusx, Tecrt,
peanbHOrO BPEMEHH. Martepuana OK3amMeH
Hroro 12
2 AsromaruzupoBanHble |IIpopaboTka neKkimoHHOTrO 12 |IIK-2 Omnpoc Ha 3aHsTHIX, Tecr,
CUCTEMBI YIIpaBJICHUS MaTepuana DK3aMeH
TEXHOJIOTUYECKUMHU Viroro 12
pOIECCaMHU.

3 Opranu3zanus [TpopaboTka JIEKIIMOHHOTO 12 |TIK-2 Ompoc Ha 3ausTusax, OT-
OTIepAI[MOHHBIX CUCTEM MaTepuana 4eT 10 J1JabopaTopHoil pa-
BHOTO BPEMEHHU. T BaHU

PealbHOTO BpeMe [ToaroroBka k 1aboparop- 18 bore, Cobecenosante,
TecT, Ox3amMenH
HBIM paboTam
OdopmiteHre 0TIETOB TIO 16
nabopaTopHbIM paboTam
Uroro 46
4 O630p OCPB. [TpopaboTka JIEKIIMOHHOTO 12 |TIK-2 Ompoc Ha 3ansTusx, Tecr,
MaTepuana DK3aMeH
Hroro 12
5 Crangaptel Ha OCPB. | [IpopaboTka JIeKIIHOHHOTO 12 |TIK-2 Omnpoc Ha 3ansTusx, Tecr,
Marepuaia DK3aMeH
Hroro 12
Hroro 3a cemectp 94
8 cemecTp
6 Muxkposiipo OC QNX | BelnonHeHne KOHTPOIbHBIX 7 |IIK-2 KonTposnbHas pabora,
Neutrino. pabor Omnpoc Ha 3ansaTusIX, OT-
[IpopaboTka JIeKIIMOHHOTO 6 geT HOCHE?OP 4TOpHOH pa-
T BaHU
Mareprana ote, CobecenoBanue,
Tect, Dx3ameH
[ToaroroBka k 1aboparop- 8
HBIM paboTam
OdopmiieHre 0TIETOB TIO 8
nabopaTopHBIM paboTam
Hroro 29
7 AIMUHHUCTpPATOP [TpopaboTka JIEKITMOHHOTO 6 |IIK-2 Ompoc Ha 3ausTusax, OT-
MPOIIECCOB U YIPaBIECHUE | Marepuala 4eT 1o 1abopaTopHoil pa-
MH B X. T BaHU
pecypea OCQN [ToaroroBka k 1aboparop- 8 ,?,0 © go6ecez{0 aHue,
HBIM paboTam CCT, JK3aMCH
OdopmieHne 0T4eToB 10 8

nabopaTopHBIM paboTam
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Hroro 22

Uroro 3a cemectp 51
IToarotoBka u caaya sK3a- 9 DK3aMeH
MEHa

Hroro 154

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE 00ecieyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. Cuctemsl peanbHOTO BpeMeHH [INeKTpoHHBIN pecypc]: YueOHoe nocodue / ['pumenko HO. b.
-2017. 253 c. - Pexxum ngocryna: https://edu.tusur.ru/publications/6816 (mara obpamenus: 24.07.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPA
1. Omnepamnmonnsie cuctemsl. Y. 1. [DnekTpoHHEI pecypc]: yaedbnoe mocobue / I'punenko 1O. b.
- 2009. 187 c. - Pexxum nocryna: https://edu.tusur.ru/publications/25 (mata oopamenus: 24.07.2018).
2. Omeparmonnsie cucteMsl. Y.2. [DnekTpoHHBIN pecypc]: YueobHoe nmocobue / ['punenko 0. b.
- 2009. 230 c. - Pexxum nocryna: https://edu.tusur.ru/publications/31 (mata oopamenus: 24.07.2018).

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs
1. Cucremsl peaqbHOTO BpeMEHHU [DIEKTPOHHBIN pecypc]: MeTtoaudeckue ykasaHusi K jadbopa-
TOPHBIM paboTaM M OpraHu3aluu caMocTosTeabHOM padoTsl / FO. b. I'punienko - 2018. 49 c. - Pexum 1o -
cryna: https://edu.tusur.ru/publications/8300 (mata oopamenus: 24.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOMS 1JIsl JIMI C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
WHBAJUI0B

Y4eOHO-MEeTOAMUECKNEe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydaromumxcs
U3 YMCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3I0POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCS B popMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBbS U BOCTIPUATHUS MHPOPMAITHH.

JlJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHoU (popme.

JIJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJILHOT0 anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U MH(POPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Hayuno-oOpa3oBaTenbHbIi OpTan yHUBepcuTeTa. [Ipyu n3ydyeHHH TUCHMIUIMHBI PEKOMEHIY -
€TCsl UCIOJIb30BaTh 0a3bl JaHHBIX U MH(GOPMAIIMOHHO-CIIPAaBOYHbIE cUCTeMBI, K KoTopsiM Y TYCVYPa ecthb
noctyn https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H MPOrPAMMHOMY 00ecrieYeHHI0
AUCUHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue ISl JIEKIIMOHHbIX 3aHATHH
I[JISI IMPOBCACHUA 3aHATUN JICKIIUOHHOTI'O THUIIA, I'PYIIIOBBIX U HHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ, TC-
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KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOU aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOM ydeOHO# mebenbro. Mmerores
JEMOHCTpAIOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAOIINE TEMAaTHUECKHIE HI-
JFOCTPAIIMH 1O JICKIIMOHHBIM pa3/ieiaM JUCIUTUIAHBL.

13.1.2. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe odecredeHne 1JIs J1adopaTopHbIX padoT

Jlabopatopust «PacnipeneneHHbIe BEIYMCTUTEIBHBIC CUCTEMBI

yueOHasl ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs PO -
BEJICHUSI 3aHATUHN Ja00paTOPHOTro TUIIA, TOMELIEHUE JJIi KypCOBOI'O POEKTUPOBAHHUS (BBIIIOJHEHUS Kyp-
COBBIX PabOT), HOMEILIEHHUE Ul CAMOCTOSATEIbHONW PadOThI

634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, a. 74, 432a ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Ilepconanbubiii komnbiotep Intel Core 15-3330 3.0 [T, O3Y — 4 T'6, xectkuit quck — 500 I'6
(12 m.);

- MeoBas Jocka;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpammHoe obecrieueHue:

— QNX(R) Neutrino(R) RTOS, QNX Momentics(R) Tool Suite

Jlaboparopus «MyHunumnaibHasi HHPOpPMaTUKa»

yueOHasl ayUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs PO -
BEJICHUS 3aHSATHI JJAOOPATOPHOTO THIIA, TIOMEIIEHHE JUIsI KyPCOBOTO MPOSKTUPOBAHHUS (BBIIOIHEHHS KYP -
COBBIX PabOT), HOMEIIEHHUE Ul CAMOCTOSATEIbHOW PabOThI

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuna, n. 74, 4326 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

- Ilepconanbubiii komnbiotep Intel Core 15-2320 3.0 [T, O3Y — 4 T'6, xectkuit nuck — 500 I'6
(12 m.);

- MaranTHO-MapKepHas 10CKa;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- PaGouee mecTo mpernoaBares.

[TporpammHoe obecrieueHue:

— QNX(R) Neutrino(R) RTOS, QNX Momentics(R) Tool Suite

13.1.3. MarepuajibHO-TEXHUYECKOE U MPOrPaMMHoOe o0ecrneuyeHue 1Jisl CaMOCTOSITeIbHOI padoThI
s camocTOsATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnauna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MmeOerb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJKIIOUYEeHBI K ceTH «/HTepHeT» U 00eCreYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
(hopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepeueHs MPOrpaMMHOTO 00ECTICYECHUSI:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
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- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U HHBAJIHMJIAMU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXCs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MpU MOMOIIY BUACOYyBETUUUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1) Kak Ha3bIBaeTcsl miIaTpOpPMEHHO-HE3aBUCUMBIN CHUCTEMHBIM HMHTEp(deic i KOMIBbIOTEPHOTO
OKpYXKEHHMs, pa3paOOTaHHBII WHCTUTYTOM HH)KEHEPOB IO JIIEKTPOTEXHUKE U PAJAUODIIEKTPOHUKE —
IEEE?

UNIX.

POSIX.

WINAPIL

SCEPTRE.

2) st wero B OC QNX Neutrino ucnonsiyercst pyHkius MsgSend()?

3anucaTh IONOJHUTEIbHbIE JaHHBIE B OTBETHOE COOOIICHHUE.

OTBeTuTh Ha COOOLICHNE.

Ilepenate nMIyIsc.

OTtnpaBuTh coob1IeHNE U OJIOKMPOBATh MOTOK J0 MOJTY4YEHUs OTBETA.

3) Kak nazweiBaetcst cocrosiaust motoka OC QNX, xorya moTok OJIOKMPOBAH Ha OIEpaIlid MOIyde -
HUS cOO0IIeH s ?

NET_SEND.

SEND.

REPLY.

RECEIVE.

4) Kakoil s13pIK MporpaMMHUpPOBaHUS SIBJISIETCS OCHOBHBIM B cucteme QNX?

[Tackaisb.

Cu.

®doprpaH.

Ana.

5) POSIX (portable operating system interface — nepeHocuMsblii UHTEpQEHc ONepaluoHHBIX CU-
cTeM) — Ha0Op CTaHIapTOB, OMUCHIBAIOIINX UHTEP(ENCH MKy ONEeparMiOHHON CUCTEMOW U MpHUKIal-
HOU mporpammoii, 6ubiamnoreky s3bika C u HaboOp NMpuiIoKeHH 1 ux uHTepdeiico. Kakoe onucanue co-

otBeTcTBYeT (yHkiuu fork() wmcmonb3yeMoili B OMEpalMOHHBIX CHUCTEMaxX, OTBEUAIONIWX CTaHIAPTY
POSIX?
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Coznaet no4epHHil IpoLece, a 3aTeM NMPUOCTAHABINBAET POAUTEILCKUN 10 TEX MOP, MOKa J104Yep-
HUH MPOIIeCC HE BBI3OBET CIIEHUATbHYIO (DYHKIIUIO WIIM HE 3aBEPIIUTCA.

[TomyyaeT Ha BXOI OJHY KOMAaHIHYIO CTPOKY, TaKylO K€, KOTOPYIO Bbl HaOpamau Obl B OTBET Ha
MOJICKa3Ky KOMaHJAHOTO HHTEPIPETATOPA, U BBIMOIHSET €€.

3amensieT 00pa3 MopoKAAIOLIETOo Mpoliecca 00pa3oM HOBOTO Mpoliecca.

[Topoknaet mporiece, SBIAIOMIMKACS ero ToUHOM konueld. HoBbIN mpoiecc BBITOIHIETCS B TOM ke
aJpECHOM IIPOCTPAHCTBE U HACJIEAYET ITOUTH BCE JTAaHHBIE TOPOKIAIOIIETO ITPOLIECCa.

6) SCADA (Supervisory Control And Data Acquisition/gucneTdepckoe yrpasieHue u coop naH-
HBIX) — IPOTPAMMHBIN MaKeT, MpeIHA3HAYCHHBIN I pa3paOd0TKu WK obecrieueHus paboThl B peaIbHOM
BpEMEHHU cUcTeM cOopa, 00pabOTKH, OTOOPKEHUS U apXUBUPOBaHUS MHGOpMAIMKA 00 00BEKTE MOHHUTO-
pUHTA WIH YIIPABICHUS.

Kakas u3 yacteit SCADA-crucTEMBI MOXKET BBITIONHATH (PYHKITMH: cOOp 1 00paboTka nHGOpMAITHH
0 MapameTpax TeXHOJIOTHYECKOro Mpoliecca; yIpaBIeHUE AIEKTPOIPUBOIAMHU U IPYTHMH HUCIIOTHUTEIb-
HBIMH MEXaHHU3MaMU; pellleHue 3a7a4 aBTOMAaTHYECKOr0 JIOTHYECKOTO yIpaBieHus?

Jlatuuku.

JlokanbHbIE TPOrpaMMUpPYEMbI€ JTIOTHUECKHE KOHTPOJLIEPHI.

JlucrieT4epCcKuil MyHKT.

KoMMyHMKaIIMOHHOE TporpaMMHOE 00ecIieueHue.

7) CucteMbl pealbHOTO0 BPEMEHHU MPEACTABISIOT 000 HaOOp B3aMMOACHCTBYIOIIUX MEXIY CO-
OoM 3a1aHuil WK 3a/1a4. 3aa4l MOYKHO KJIacCU(UIIMPOBATh MO TUITY (yHKITMOHUpoBaHus. Kakue 3amaun,
UMEIOT MUHUMAIIBHBIN PUOPUTET B CHCTEME, BBITIOTHSIIOTCS IO COOBITHIO M XapaKTePU3YIOTCS HATUYUEM
MSITKOTO KpailHEero cpoka UCIOJIHEHUs?

Ilepuonuyeckue 3anauu.

Anepuonuyeckue 3a1auu.

Cnopaaudeckue 3a1aui.

doHoBEIE 3a1a4n.

8) Kaxkoit u3 aprymentoB ¢pupmel Microsoft mpuBoautcs 3a ucnons3zoBanue Windows NT B kaue-
CTBE ONEPAIMOHHON CUCTEMBI PEAJIBHOTO BPEMEHH?

Bce cTpanuiisl HeaKTUBHOTO TIPOIIECCa, HAPUMED, OKUIAIOIIETO JaHHBIX, MOTYT OBITh TIEPEHECE -
HBI Ha JIUCK.

JIyist 3aKperieHus CTpaHUI] 3a/1a4M B MAMATH CYIIECTBYET CIICUATbHBIA CUCTEMHBIN BBI30OB.

BricokonpropuTeTHbIe 3aJa4u MOTYT OJIOKUPOBATHCSI HU3KOMTPHUOPUTETHBIMH.

s kaxoro npepsiBanust Tonbko oxuH 3x3eMiusip DPC (Deferred procedure call — ornnoxxeHHbIi
BBI30OB MPOIIEAYPHI B apXxuTekType Windows) MOXeET ObITh B OUEPE/IH.

9) Kakum Bb130BoM Mukposapa OC QNX MOXHO OTIIPaBUTh CUTHAJI TOTOKY?

SignalKill().

SyncSemPost().

SignalProcMask().

SyncCondvarSignal().

10) Kakum Be130BoM Mukposiipa OC QNX M0KHO co3/1aTh MTOTOK?

ThreadCreate().

fork().

spawn().

system().

11) API (application programming interface/ nuatepdeiic npukIaIHOrO MPOrpaMMUPOBAHUS) — HA -
O0p TOTOBBIX KJIACCOB, MpoLEAYyp, GYHKIMHA, CTPYKTYp U KOHCTAHT, MPEAOCTABISEMBIX IMPUIOKEHUEM
(bubmmotekoii, ceprcoM) wiH oneparuonHoit cucremoit (OC) mnst MCMONIb30BaHUSI BO BHEITHUX TPO-
rpaMMHBIX MpoAyKTax. B cucteMax kakoro kiacca poib APl urpaer koMnwisiTop U TMHAMUAYECKUNA pe-
JIakTop o0beKTHBIX cBszei (linker)?

Mounonutasie OC.

VYposuessie OC.

Knuent-cepsepunie OC.

OC Ha ocHOBE 0O0BEKTOB-MUKPOSIIIED.

12) KoHTposiepsl 1Mo MOITHOCTH JIETATCS Ha HECKOJIBKO KiaccoB. K kakoMy Ki1accy OTHOCHUTCS
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KOHTPOJUIEP C HECKOIILKUMH JIECATKAMU BXOIOB?

Knacc cambIx MajbIX KOHTPOJIIEPOB.

Kracc ManpIx KOHTpOJIIEPOB.

Kiacc 60bI1uX KOHTPOJUIEPOB.

Kracc cambpIx GOIBIIMX KOHTPOJUIEPOB.

13) Yemy paBHa MakcHMalibHasi MPOMYCKHAs CIIOCOOHOCTh OJTHOTO COEIUHEHHs crienu(uKaluu
PCI Express 2.0?

o 10 Mowur/c.

o 100 Mo6ut/c.

Ho 1 I'burt/c.

o 5 I'but/c.

14) Pa3paboTka cucTteM peabHOTO BpEMEHH, 0€3yCJIOBHO, SIBISICTCS CaMOW CIIOKHOHM 3ajavyei,
XOTsI OOBIYHO TPEOOBaHUS, PEABSBIIIEMbIC K TAKIM CUCTEMaM, Msrde, 4eM TpeOOBaHUS IS CIICITUAIIN -
3UPOBAHHBIX CUCTEM.

Kak Ha3pIBaeTCsl CUCTEMa PEaIbHOTO BPEMEHHU, KOTOpasi I0JDKHA YMETh BBITIOHSTH IPOU3BOJILHBIC
(3apaHee HE OIpeICIICHHBIE) BPEMEHHBIE 3a7auu 0€3 TPUMEHEHUS CIIeIUATbHON TEXHUKHU ?

KecTkoro peaapHOTO BpEMEHH.

Msrkoro peajibHOro BpeMEHH.

Crnennann3upoBaHHasl.

YHuBepcabHasl.

15) Kaxoe onucanue s3b1ka jecTHUYHBIX quarpamm ctanaapta [EC 1131.3 aBusiercst BepHbIM?

['padmaecknii TpaIUIIMOHHBIN S3BIK PEIIEHHBIX OJOKUPOBOK, B KOTOPOM pa3pabOTUHK U300pakaeT
HEOOXOMMBIE peICiHBIC CXEMBI.

['paduueckunii KoHPUTYpaTOP ¢ HAOOPOM THUITOBBIX MPOTPAMMHBIX MOJTYJICH.

S3bIK, OMM3KUN K TPAIUIIMOHHOMY MTPOTPaMMHUPOBAHUIO, TIPEIHA3HAYEH JJIs1 Peau3alliy aIrOpUT-
MOB TOCJIEI0BATEILHOTO YIPABICHUS. DJIEMEHTHI S3blKa — MPOLEAYPHl U TPaH3aKIHUH HCIOJIb3YIOTCS
JUTSL OTIPEJICIICHUS TIOPSIIKA OTIepallvii, HATMCAHHBIX HA JTF0OOM SI3bIKE CTaHIapTA.

S3pik THna Pascal, mopiepxuBaromumii CTpYKTypHOE MporpammupoBadue. OH MOMKET HCIIOJIb30-
BaThCs ISl IPOrPaMMHUPOBAHUS TpoIieayp U nepexofoB B si3bike SFC U TONOTHATH IpyTrHe sS3bIKUA CTaH-
Japra.

16) Kak Ha3bIBaeTCs M3JI0KEHHBIM METOJ] MeXaHu3Ma Aucnerdepusanuu: «CyTb 3TOro MeToja 3a-
KJIIOYaeTCs B TOM, YTO KaK TOJBKO MOTOK C OoJjiee BBICOKMM, Y€M Yy aKTUBHOTO MOTOKA, MPUOPUTETOM
MEPEXOUT B COCTOSIHUE TOTOBHOCTH, AKTHUBHBIN TOTOK BBITECHSIETCS (T.€. U3 aKTUBHOTO COCTOSHUS TIPH -
HYJIUTEIBHO MEPEXOIUT B COCTOSIHME TOTOBHOCTH) U YIIpaBJIEHUE Mepeaaercs 0oyiee MPUOPUTETHOMY TIO-
TOKY»?

FIFO.

RoundRobin (Kapycenbhas).

[IpuopureTrHas.

BriTecHstomas mpuopuTeTHASL.

17) Kakoe onrcanue COOTBETCTBYET METOAY aJalTUBHOM JUCTICTUCPU3AIIIH?

[TepBoii BBIMIONHSACTCS 3a7a4ya, IEPBO BOIIEAIIAs B 0OYepPEelb, IPH ATOM OHA BBHITIOIHIETCS O TEX
1op, TIOKa HE 3aKOHYHT CBOIO pabOTy WX He OymeT 3a0JIOKUpOBaHA B OXKHUJIAHUHU OCBOOOKICHHSI HEKOTO-
poro pecypca uiu coositus. [locne 3Toro ynpasieHue nepeiaeTcs ciaeayIoei B ouepean 3aaaqe.

[Tpu 5TOM MeTozE qUCcTeTUYepU3alii B CUCTEME 3a]aeTCsl CIeMaTu3UPOBaHHAas KOHCTaHTa, Ope-
JENSIONIast MPOJOKUTEIHHOCTh HEMPEPHIBHOTO BHITIOJHEHHSI MOTOKA, TaK HA3bIBAEMBI KBAHT BPEMEHU
BBITIOJTHEHMUSL.

CyTh MeTO/Ia 3aKJIFOYaeTCsl B TOM, YTO IPUOPUTET MOTOKA, HE BBIMOJHSIOMIETOCS KAKOH-TO TIEPUOT
BpPEMEHH, MOBBIIIACTCS Ha UHUILY. BocCTaHOBIEHHE HCXOIHOTO MPUOPUTETA MIPOUCXOIUT MOCIIE BBIMOJI-
HEHUS TIOTOKA B TEYCHHUE OJJHOTO KBAaHTa BPEMEHH WJIU MPHU OJOKHPOBKE TTOTOKA.

CyTb 3TOro MeTO/1a 3aKJII0YaeTCsl B TOM, YTO KaK TOJBKO MOTOK ¢ 0oJjiee BHICOKUM, YEM Y aKTUBHO-
r'O MOTOKA, MPUOPUTETOM MEPEXOAUT B COCTOSHUE TOTOBHOCTH, aKTUBHBIN TIOTOK BBITECHSETCA (T.€. U3 aK-
TUBHOTO COCTOSIHUSI PUHYIUTEIHHO NMEPEXOAUT B COCTOSIHME TOTOBHOCTH) U yIIpaBJeHUE nepenaercs 60-
Jiee MPUOPUTETHOMY MTOTOKY.

18) B Teopun mocTpoeHus onmepauoOHHBIX CUCTEM IIPEACTABICH MEXaHU3M TpepbiBanuid. Kak Ha-
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3BIBAETCSl BPEMsI OT MOMEHTA WHUIIMAIIUY MPEPHIBAHUS JI0 TIEPBOI KOMAH/IBI IPOTPAMMHOTO 00padoTUH-
ka?

BriTecHenue npepriBaHus.

3azep>kKa MpephIBaHMUs.

[InanupoBaHue npepbrIBaHUs.

JlaTeHuust mpepbIBaHUA.

19) Kak Ha3bIBaeTCsA NpU pealn3aluy MEXaHu3Ma yIpaBlIeHUs MpolieccaMy Haubosee cepbe3Hast
npoOsema npu OJIOKHpOBaHUU pecypca?

WHBepcus IpUOPUTETOB.

biiokupoBaHue npoueccos.

CpbIB IpO1IECCOB.

biiokupoBaHue npuopuUTETOB.

20) B crangapre POSIX 1003.1b ompeneneH MexaHW3M B3aUMOJICHCTBHS MPOIECCOB, KAK OH Ha-
3bIBAETCS?

Proxy — MexaHu3M npeacTaBUTEICH.

Mexanu3m ouepenielt CooOeHUH.

MexaHHU3M CUTHAJIOB.

MexaHusm cTeka.

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

1. B yem 3akir04aeTcsi ONIMYUE MEKIY CUCTEMAMM KECTKOIO M MSTKOTO PEAJIbHOTO BpEMEHU ?

2. YTo MOHUMAIOT IOJI MapaJlIeIbHBIMU CUCTEMAaMU, U KaKU€ THUIIbI MapaJlIesIbHbIX CUCTEM CYIIIE-
CTBYIOT?
. Onumure ¢pyaxun mukposiapa OC QNX.
. OnummTe MexaHu3M OJIOKHPYIOLIEH nepesaun COOOIeHUH.
. [IpuBenuTe K1accudukalmo CUCTEM PEAIbHOTO BPEMEHHU.
. Ha xakux nnardopmax CyIiecTBytOT CUCTEMbI PeaIbHOIO BpEMEHU?
. [IpuBeyuTe TUIMYHYIO CTPYKTYPY MOCTPOCHUS CUCTEMBI PEAIbHOTO BPEMEHHU.
. [lpuBeauTe KnaccupUKaIMIO 334 B CUCTEMAX PealbHOTO BPEMEHH.

9. OnuiuTe apXUTEKTYPbl IPUIOKEHHUM CUCTEM peajbHOTO BPEMEHH € y4ETOM IPEICKA3yeMOCTH.

10. IlpuBenure onucaHue mnpolecca MPOEKTUPOBAHHUS CHUCTEMbI COOTBETCTBYIOIIEE JIOTHYECKON
apXUTEKTYpeE.

11. IlpuBenuTe ommcaHue IMpolecca MPOSKTUPOBAHUS CUCTEMBbl COOTBETCTBYOIEE (PU3MUECKOM
aApXUTEKTYpeE.

12. Yro nmpencrasiuser coboit SCADA-cuctema?

13. OnuiuTe ypoBHU HNpOrpaMMHO-aNNapaTHbIX MIATGOPM CHU-CTEMbI AUCIIETYEPCKOrO yIpaBiie-
HUS U cOOpa JaHHBIX.

14. OnuiuTe, 3a CYET YEro JOCTUraeTCs MOBbIIIEHUE Hale:)KHO-CTU paboThl SCADA-nporpamm.

15. Kakue ocHOBHBIE (DYHKIMH, peanu3ytoTcs nepcnektuBHbIMU SCADA-nporpammamu?

16. Onumute cneunpukanuu PCI-Express.

17. Onumure crangapt VME.

18. Uto npencrapiisitoT co00il TEXHOIOTMH ME3OHUHHBIX MOJyJIeH?

19. Kakumu ¢aktopaMu BBIICISAIOTCS MEPCHEKTUBHBIE KOHTPOJUIEPHl B YAaCTH MX MPHUKIATHOTO
MIPOrpaMMHOTO OOecTieueHus?

20. B ueM oTiMune BBITECHAIOIIEH MHOT03a1aqyHOCTH OT alallTUBHOM U IPUOPUTETHOU?

03O L AW

14.1.3. Tembl KOHTPOJILHBIX padoT
1. dna ynpaBieHHs KaKUMU OOBEKTaMH CYHIECTBYIOT CHUCTEMHbIE BBI30BbI B Mukposipe OC
QNX?
2. Kakue BbI30BBI [IJ1 YIIPaBICHUS TOTOKaMU CyIIECTBYIOT B Mukposape OC QNX?
3. B Kakux cOCTOSHUSIX MOT'YyT HaxoauThcs notoku B OC QNX?
4. Kakue anroputmsl miianupoanus peasm3oBanbl B OC QNX Neutrino 6.3? Onumure ux.
5. OnummTe MexaHu3M paboThI C IIOTOKAMH.
6. Kakue MmexaHu3mMbl CHHXPOHHM3ALMKU TOTOKOB peanin3oBanbl B OC QNX?
7. Kakue hopMbI Mek3a1a4HOTO B3auMoieiicTBusl peann3oBanbl B OC QNX?
8. OnuiuTe CBSA3b MEXK1Y MpOIleccamy 10 CpeAcTBaM OJIOKUPYIOLIEH nepeaadn COOOIeHUN.
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9. OnuiuTe CBA3b MEXAY MPOLIECCaMU IO CPEJICTBAM TMEPEAaYl CUTHAJIOB.

10. Kak crpoutcs ynpasnenue taiimepom B OC QNX?

11. Onumure Mexanusm ceteBoro B3aumoaeicTeus B siape OC QNX.

12. OnummmTe MeXaHu3M NEPBUYHON 00paboTKu npepbiBanuil B sjpe OC QNX.
13. Yro coOoii mpecTaBisieT AMarHocTuueckas Bepcust mukposapa OC QNX?
14. Kakue mexanusmsl cymiectBytoT B OC QNX miist co3gaHus mpoueccon?

15. Kakue ¢a3pl mpoxXoauT Kakablii mpouecc?

16. B xakux COCTOSIHUSIX MOTYT HAXOAUTHCS MIPOIECCHI?

17. Kakumu cBoiicTBaMu 001agaeT 00paboTYMK pephIBaHUN?

18. OnumuTe CBSA3b MEXTY TIPOIIeccamMu 0 CPeACTBAM HEOJOKUPYIOIIEH repeaadn COOOIICHH.
19. Onumute quarpaMmy oopadotku anmaparHoro npepbiBanus B OC QNX?
20. Onumute quarpammy 3aaep:kku mianupoanusi B OC QNX?

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Omnpenenenue u Kiaccu(UKaus CUCTEM peanbHOro BpeMeHu. OCOOEHHOCTH CHUCTEM peallbHOTO
BpeMeHH. O0JIaCTH NPUMEHEHUS U BHIYMCIUTENIbHbIE IIATQOPMBI ONIEPAIIMOHHBIX CUCTEM PEAIbHOIO Bpe-
menu (OCPB). Annapatnas cpeaa. Apxurektypa nocrpoenust OCPB.

Oranbl pazsutust ACYTIIL. HaznaueHrne KOMIOHEHTOB CHUCTEM KOHTPOJIS U yripaBiieHus. OyHKITNO-
HaynbHble BO3MOXKHOCTH SCADA-cucreM. KonTpomnepsl. TexHOIOrMUeCKHE S3bIKM IPOIPaMMHUPOBAaHUS
KOoHTpoJuiepoB 1o cranaapry IEC 1131.3.

OcHOBHBIE MOHATHUS. YCTPOMCTBA CBSA3U C OOBEKTOM. METOJbI U CpeAcTBa 00pabOTKHU aCMHXPOH-
HBIX COOBITHH. KOHIENIMs mpolecca. Jlucrneryepusanys MOTOKOB. YPOBHU MPUOPUTETOB U MEXAHU3MBbI
cuHxpoHusanuu. Bpemennsie xapakrepuctuku OCPB. Crannaptsl Ha OCPB.

Kareropuun OCPB. O630p OCPB na ocuoBe o0braabix OC. O630p OCPB Ha 6a3e coOCTBEHHBIX
pa3paboToK

IToToku u poueccsl. MexaHu3Mbl CHHXpOHU3aMU. Mex3aJauHoe B3auMOACUCTBUE. YIIPABICHHE
taiimepoM. CeteBoe B3aumopeiictBue. IlepBuunas oOpaboTka mpepeiBaHui. J[narHoctuueckas Bepcus
MUKpPOSIpA.

VYnpasienue nporeccamu. OO6pabOTUMKU MpepbIBaHUN. AJIMUHHUCTPATOPBI pecypcoB. daiiioBbie
cuctembl B QNX. VMHCTaIUISIIMOHHBIE TAKETHI U UX peno3utapun. CUMBOJIbHBIE YCTPOICTBA BBO/Ia/BbIBO-
na. Cereas noacucrema QNX. Texnonorust Jump Gate. I'paduueckuit untepdeiic nonszonarens Photon
microGUI. Ilegars B OC QNX.

Crangapt SCEPTRE, Crangapt POSIX, DO-178B, ARINC-653, OSEK, Crannaptsl 6e30macHo-
CTH

14.1.5. Bonipochl Ha cobecenoBaHune
. Kako#t koman0it MO’KHO cO3/aTh Ipoiiecc U Kak oHa padoraet B OC QNX?
. Kako#i komaH/10i MOXKHO yAalluTh Mporiecc U Kak oHa padoraet B OC QNX?
. Kakoii komaH10# MO>KHO cO37aTh MTOTOK U Kak oHa pabortaer B OC QNX?
. Kako#i komaH/10i MO’KHO CHHXPOHU3HPOBATh TIOTOKU U Kak oHa padoraer B OC QNX?
. YUro nemaer komanaa Kill B8 OC QNX?
. Kak mocMoTpeTh nepeueHp mpoueccoB B mamstu?
. Kakumu komaH1aMu 13 KOHCOJIM MOXKHO yOpaTh MpoIecchi?
. B yem oTiinume npoueccoB OT MOTOKOB?
. Uro Bo3Bpamiaer ¢pynkuus fork() 8 OC QNX?
0. C nomouip1o 4ero poAUTEIbCKUN MPOIECC MOXKET KOHTPOIUPOBATh pabOTy JOYEPHETO MPOIIEC-
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ca?

11. Kakoii pyHKIMEH KIMEHT MOXKET OTIPaBUTh coodmieHue Ha cepBep B OC QNX?

12. Kakoii ¢pynkuueit cepsep npuHuUMaeT coodienue ot kiauenta B OC QNX?

13. Kakoit ¢pynkiueii cepsep orBeuaeT kaueHTy B OC QNX?

14. Kakoii ¢pynkuueit cepep cozgaet kaHai ais npuema cooduiennit B OC QNX?

15. Kakoit pyHKIIMEH KIUEHT MPUCOESIUHICTCS K KaHATYy cepBepa Juis oTrpaBku coodmieHus B OC
QNX?

16. Kak KJIMEHT MOXKET y3HaTh HIeHTU(GuKaTop ceprepa?

17. Onumute padoty dynakiuii Taiimepa B8 OC QNX?

18. Kak Taiimep cBsizaH ¢ 00pabOTUYNKOM CHTHaJIA?
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19. Kakue tumnsl curaano ObiBaror B OC QNX?
20. Kakoit Tun curaaiia Heib3st o0padboTaTh?

14.1.6. Tembl J1abopaTOpHBIX padoT

VYnpasneHnue nporeccamu
VYnpapieHue nmoTokaMmu
Opranu3zanus oOMeHa COOOLIEHUSIMU
YrpaiieHue TAMMEPOM U TIEPUOJINICCKAMHU YBEIOMIICHUSMHU

14.1.7. MeToanueckue peKOMeHAallul

B cBsi3u ¢ OrpaHMYEeHHBIM KOJMYECTBOM YaCOB OTBOJMMBIX Ha JIAOOpaTOpHBbIE pabOTHI Y 3a04HOU
dbopmbl 00ydeHus pexomenayetcs JlabopatopHas pabora «lcmonp3oBaHue cpeibl BU3YaJIbHON paspa-
6otku mporpamm» u Jlaboparopnas pabota «YiydmieHue HaBbIKOB mporpammupoBanus B OC QNX»
MPEJICTABICHHBIE B METOAMUECKHUX YKa3aHHIX K JIA0OpAaTOPHBIM paboTaM M OpraHHU3aIMi CaMOCTOSTEINb-
HOM paOOTHI BBITIOJIHUTH CTYJICHTAM CaMOCTOSITEIIBHO.

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM IS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM

310PpOBbS U UHBAJIUA0B

21.]'[5[ JII[ ¢ OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta@mua 14 — HOHOJ’IHI/IT@J'IBHBI@ MaTtepuajibl OLUCHUBAHUA AJIA JIUIL C OrpaHUYCHHBIMHU BO3MOXHOCTAMU

340POBbA U HHBAJIMIOB

Kareropuu
oOyJarommxcs

Buanl TOIIOMHUTEIBLHBIX OLIEHOYHBIX
MaTepualoB

@OopMbI KOHTPOJIS U OLICHKU
pe3ynbTaToB 00y4eHus

C napymeHusMu
cryxa

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napyueHusMu
3peHust

CobecenoBanue 10 BOIPOCaM K 3a4eTy,
OIIPOC TIO0 TEPMUHAM

[IpenmMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIIOpPHO-
JIBUTATEIILHOTO
armapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K
3a4eTy

[IpenmyiiieCTBEHHO TUCTAaHIIMOHHBIMHU
METOoIaMU

C orpaHUyYEHHUSIMH 110
00ILIEMETUITMHCKIM
IMOKa3aHUSIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETy,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpeumMy1ieCcTBEHHO IPOBEpPKA
METOJAMU UCXOIS U3 COCTOSHUSA
00yJaromerocs Ha MOMEHT IIPOBEPKU

14.3. MeToauyeckue peKOMEHIAUMH 110 OLIEHOYHbIM MATEepPHAJIaM JJIsl JIHI[ C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa IpeJoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIpeI0OCTaBJICHNE 3aJJaHUs C UCIIOJIb30BaHUEM CYpJIOTIEPEBOIA.

Jlunam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs MpeaycMaTpiuBaeTcs: JOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTABICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUS pPe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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