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1. Mecto nucuummabl (Moayiis) B ctpykrype OITOIT BO:
JucuumnimHa (MOAYJb) OTHOCUTCS K YacTH AMCLUUIUIMH OCHOBHOHW Mpo(ecCHOHATbHOM 00pa3zoBa-
TEJIbHOM IPpOrpamMMsl, (POPMUPYEMBIX YUACTHUKAMHU 00pa30BaTeIbHbIX OTHOLICHUH

2. Bxonubie TpeOOBaHUS 11 OCBOSHUS AUCUUIUIMHBI (MOAYJIs), IPeIBapUTENbHbIE YCIOBUS (ecIu
eCTb):

W3ydeHne MUCHUIUIMHBI Oa3upyeTcsl Ha OCBOCHUHU 3HAHUSIMH O MPUHIUIAX paObOThI ONEepaluOHHbBIX
CHCTEM, TPAJULUOHHBIX KOMIIBIOTEPHBIX CETEH, MPOrPaMMHO-KOH(DUTYPUPYEMBIX KOMITBIOTEPHBIX
ceTeil B 00beMe, COOTBETCTBYIOIIEM OCHOBHBIM 00pa3oBaTelIbHBIM IMporpaMMaM OakajiaBpuaTa 1o
YKPYIIHEHHBIM rpynnam HampasieHuid u cnenuanbHocted 01.00.00 «Martematuka U MeXaHUKay,
02.00.00 «KommbrorepHbie 1 HHPOPMAITMOHHBIE HAYKHY

3. Pe3ynbTaThl 00y4ueHUs 110 TUCIUIUIMHE (MOTYJIIO):

IlnanupyeMble pe3yJbTaThl 00y4eHHs 10 JUCHHUILINHE (MOAYJII0)

dopmupyemble KOMIIETEHIIHMU Pe3yabTaThl 00yueHus
(k00 u nHaumenosanue Komnemenyuu) (3Hanus, ymenus)

[1K-2. CnocobeH BrIOMpath, paspadatsi- | [1K-2.1. BeiOupaet u pa3pabaTsiBaeT mporpaMMHbIe
BaTh U MPOBOJUTH IKCIIEPUMEHTAIBHYIO | KOMIIOHEHTBI CUCTEM HCKYCCTBEHHOTO MHTEIJICKTA.

IPOBEPKY pabOTOCIIOCOOHOCTH TPO-
IPaMMHBIX KOMIIOHEHTOB CUCTEM HCKYC-
CTBEHHOTO MHTEIJICKTA M0 00ECTICYCHHIO
TpeOyeMbIX KpuTepueB 3PPEKTUBHOCTH
¥ KadecTBa (PYHKIIMOHUPOBAHUSI.

[1K-2.2. ITpoBOAHT 3KCIEPUMEHTAIBHYIO MPOBEPKY pa-
00TOCTIOCOOHOCTH CUCTEM UCKYCCTBEHHOTO HHTEJUICKTA.

4. O0beM TUCIMIUTMHBI (MOJYJIsl) COCTaBIIAeT 3 3.€., B TOM uucie 36 akaJeMHYeCKHX dYaca KOH-
TaKTHas paboTa ¢ mpenogaBaresieM - 12 akaJeMUYeCKUX Yaca 3aHsITUH JICKIMOHHOTO THIa, 24 aka-
JEMHYECKHX YacOB 3aHATUN MPAKTHYECKOTO THIIA, /2 aKaJeMUYCCKHX YacOB Ha CaAMOCTOSITEIbHYIO
paboTy oOydaromuxcs.

5. ConeprxaHue TUCHUIUIUHEI (MOAYIISI), CTPYKTYpHUPOBAHHOE 1O TeMaM (pa3zesiaM) ¢ yKa3aHHeM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJeMHUYCCKIX YacOB U BUJIbI YUCOHBIX 3aHSITHIA:

5.1. CTpykTypa AMCUHUIUIMHBI (MOIYJs) 1O TeMaM (pa3zieniaM) ¢ yKa3aHWeM OTBEJIEHHOTO Ha HUX
KOJIMYECTBA aKaJICMHUYSCKHUX YaCOB M BHJIbI YICOHBIX 3aHATHH (B CTPOTOM COOTBETCTBUU C YICOHBIM
TJTAHOM)

HaumenoBa- | HomuHanbHbIE TPpyAO3aTpaThl o0y4yawmero- | Bcero aka-
HHE pa3/1e/ioB csl AeMHYeCKHX
W TeM M CIH- KonTakTHas padora 4acoB
IUIMHBI (MOY- (padora BO B3aumoseii-
J), CTBHH C MpernojaBareieM) CaMocTOos- Dopma Te-
Bujbl KOHTAKTHOM Pabo- | Loy oo pa6o- KYIIEro KoH-
®opma npo- Tbl, AKAEMUYECKHE YACBI | 1 oGyyatome- Tpojs yc“i‘
MEKyTOYHOH rocs, BaeMoCTH
aTTecTalUH 0 aKazeMHue- (naumeHnoBa-
AMCHUIJIMHE 3aHATHUs [TpakTnue- CKHE YaChI HHE)
(MoxyJii0) JICKIIMOH- CKHEC 3a-
HOTO THIIa HATANSA
Tema 1. Opra- |, 4 6 12 orpoc
HU3alLUs KOH-




Typa yrnpasie-
gus B UYC PB

Tema 2. Jluna-
MMYECKOE U
CTaTHKO-
JIMHAMHYECKOE
MJIaHUPOBAHUE
BBIUMCIICHHI B
nyC PB

12

orpoc

Tema 3. Apxu-
TEKTypa BBIYHC-
JUTENbHBIX
6s0koB UYC
PB

12

IMPAKTUYCCKOC
3aJaHuc

Tema 4. Ananu3
HAUXY/IIIEro
BPEMEHU BbI-
TTOJTHEHHS TIPO-
rpamMMm (WCET)
B 1YC PB

12

orpoc

Tema 5. Apxu-
TEKTypa U Me-
TOJIBI KOH(UTY-
pUpOBAHUS Ce-
TEU nepenadu
nanHbix (CIL)
B 1YC PB

12

orpoc

Tewma 6. Tectu-
poBaHue, MOHU-
TOPHHT U OT-

maaka MY C PB.

12

IIPaKTUYECKOE
3a/1aHue

Hpyrue Bubl
CaMOCTOSITENb-
HOMW paboTHI
(OTCYTCTBYIOT)

IIpomexxyTou-
Has aTTecTalus
(3auer)

Hroro

12

24

36

72

5.2. Coneprxanue pa3ienoB (TeM) JUCIUTUTHHEL

No HaumenoBanue pa3aenos (TeM) ConeprxkaHue pa3zienoB (TeM) TUCHUILITUH
/1 JITUCITATIINHEI
1. Tema 1. Opranuszanust KOHTypa CrpykTypa TUIIOBOrO KOHTYypa ynpasienus B 1Y C
ynpasnenusi B UYC PB PB, ero nenenue Ha stansl. Mepapxudeckas cxema
npussaTys pemennii B UYC PB. MHuorocranuiinas
00paboTKa BXOJHOW NH(OpMalLIUU OT JaTYUKOB.
OTtobOpakeHue cxeMbl IPUHATHS PELICHUs 1 MHOTO-
CTaauiHOM 00pabOTKM BXOIHOM HH(OpMAIMK Ha
HaOOPbI MEPUOANYECKHX 3a/1a4 JUIs BBITOJIHEHHS Ha
BbIUMCIHTENBHBIX pecypcax UYC PB.
2. Tewma 2. JluHaMU4ECKOE U CTaTH- Cxewmsl nanuposanust RM u EDF. Marematnueckue
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KO-AMHAMUYECKOE TUIAaHUPOBAHKE
Berauciaenu B UYC PB

MOJIENN OLIEHKHM BpEMEHM OTKJIMKa 3a7a4. [Tonxoasr k
MIPOBEpKE COOMIOACHUS TUPEKTUBHBIX CpoKoB. [1na-
HUPOBAHUE NIPU HAJMUYUU JUKUTTEPA U MEPETPY3KHU.
[IpoGnema nHBEpCHH IPUOPUTETOB U MYTH €€ pellie-
Hus. Opranu3anus BBIYMCIEHUN U INIAaHUPOBAHUE
Boiunciiennii B UYC PB ¢ unterpupoBanHoit Mo-
JyJIBHOU apXUTEKTYPOH.

Tema 3. ApXuTeKTypa BEIYUCIIH-
tenpHbIX 0110k0B UYC PB

Tunosast CTpyKTypa BeIYHCIUTEILHOTO O0s10ka Y C
PB. Cneunanu3upoBaHHbIE IPOLIECCOPHI U CUCTEM-
HbI€ IKHBI, ucnojas3yembie B Y C PB. Cxembl ontu-
MU3AIHUNA YHEPTONOTPEOICHUS TPOIIECCOPOB MPH CO-
OJIF0JICHUU TUPEKTUBHBIX CPOKOB. ApOUTpax HA LIU-
Hax VME u CAN, ontumu3zaius nepeiayu JaHHbIX
10 3TUM IIHHAM.

Tema 4. AHanu3 HaAUXyAIIETO
BPEMEHH BBITIOJIHEHUS IPOrpaMM
(WCET) B UYC PB

Ananus noroka ynpasienus rnpu ouenke WCET.
AHanu3 BiIusiHUS 000py10BaHus (KOHBEWep, K1) Ha
WCET. Pacuet utorosoii ouenku WCET.
Ontumuzanus WCET, noBbllieHre BpeMEHHOMU Mpe/i-
CKa3yeMoCTH BbinojHeHus nporpamm B 1Y C PB.
DBOJIOIMOHHBIE aITOPUTMBI IIOMCKA HUKHEH OI[CHKU
WCET.

Tema 5. ApXUTEKTypa U METObI
KOH(HUTYpUPOBAHHS CETEH Tepe-
naun nanabix (CI11) B ©UYC PB

MarwucTtpanbHble KaHaJIbI ¢ IIEHTPAIN30BaHHBIM
yIIpaBJIeHNEM, KOJIbIIAa C apOUTpaXKeM, CETH C IaKeT-
HBIMH KOMMYTaTOPaMH KaK OCHOBHBIE apXUTEKTYPBI
CIIA B UYC PB. 3agaun 1 anroput™Mbl KOHPHUTYpH-
poBanus CITJ] st oGecrieueHust nepeaavyn JaHHBIX B
pearbHOM BPEMEHU.

Tema 6. TectupoBanue, MOHUTO-
punr u otnaaka UYC PB

TectupoBanue NYC PB kak annapatHo-
MPOTPaMMHBIX cUCTeM. MOHUTOPUHT (DYHKITHOHUPO-
Banusa MY C PB. Opranusanust CTeHI0BBIX CpeJl Te-
ctupoBadusi. OCHOBBI paOOTHI C KOMIUIEKCOM HH-
CTPYMEHTAIBHBIX CPEACTB (PYHKIIMOHATIHLHOTO TECTH-
posanus UYC PB.

6. ®onp oneHouHbIX cpeactB (POC, orleHOYHBIE M METOAMYECKHUE MaTeprabl) IS OLlEHUBAHUS
pe3yabTaTOB O0YYECHHUS 10 AUCIUIUTHHE (MOIYJIIO).

6.1. TurmoBsie KOHTPOJIBHBIC 3aJaHUS WM MHBIE MaTepUAIbl Il IPOBEIECHUS TEKYIIEro KOHTPOJIS
yCIIEBa€MOCTH, KPUTEPUU U LIKAJIbI OLIEHUBAHUA (B OTCYTCTBHE YTBEPXKIEHHBIX COOTBETCTBYIOLIMX
JIOKQJIbHBIX HOPMATUBHBIX aKTOB Ha (haKyJIbTETE)

[IpumepHBIE KOHTPOJIBHBIE PAOOTHI

1. IlpakTrueckoe 3a1anne «AHATU3 TUHAMHYECKOH TIIaHUPYEMOCTH HaOOPOB 3a/1au».

B ogHomnporieccopHoi BEIYUCIUTENBbHON cucTteMe peaibHoro Bpemenn (BC PB) ucnonssy-
eTCsl IMHAMUYeCcKOoe TUTAaHUPOBAHKE BBHITTOTHEHUS 3a7a4 10 cXeMe ¢ (PMKCUPOBAaHHBIMU IPUOPUTE-
TaMu. BeIoHeHNE 3a71a4 MPOUCXOIUT C BEITECHEHUEM. J[J1s1 OTIEHKH TITaHUPYEeMOCTH Habopa 3a-
Jla4 UCIOINB3YI0TCs (DOPMYITBI, ONTMCAaHHBIC B JIEKIHAX. Tpedyercs peaan3oBaTh MporpamMmy, OLIEHH-
BaIOIYIO MJIAHUPYEMOCTD I10 3TUM (HOpMYyJIaM.

Bxonnbie nanusie: nana uadopmanus o Habope 3anad s BeimonHeHus Ha BC PB ¢ nuna-
MUYECKHUM TUIAHUPOBAHUEM; TTPO KAXKAYIO 3a7a9y U3BECTHO UM (TEKCTOBAsI CTPOKA) U CICAYIOIINE
YHCIIOBBIC TApaMeTPhl (HATYpabHbIC YUCIIA):



® [ICpUOL;
® [IpHOPUTET (UM BBILIE 3HAYCHHUE, TEM OOJIbLIE IPUOPUTET);
® OTHOCHUTEJIbHBIN AUPEKTUBHBIN CPOK, HE IPEBOCXOIAIUN IEPUOLT;

® JUIUTENIBHOCTH BBIIIOJIHEHUS.

Heo6xonumo Hanucats mporpammy, KOTopas:

a) IpOBEPSET OIMCAHHBIE B JIEKLIUAX YCIOBHS IJIAHUPYEMOCTH U BbIJIAET JUArHO3 IO IL1a-
HUpyemocTu (0TBeT «Y ESy», eciu rapaHTupyeTcs BHIIMOJIHEHHE BCEX 33a71a4 C COOII0ACHUEM TUPEK-
TUBHBIX CPOKOB MU «NO» — B IPOTUBHOM CIly4ae);

0) B cimyyae OTPHUIIATEIBHOTO OTBETA TAK)KE BHIBOAMUT UM IIEPBOH (10 MOPAIKY YMEHBbIIIE-
HUS IPHOPUTETA) 3a7a4M, U1 KOTOPOI BpeMsl OTKJIMKA 0Ka3aJl0Ch 0OJIbIle IUPEKTUBHOIO CPOKA.

2. [Ipaktuueckoe 3aganue «Ilocrpoenne cTaTHueCKOro pacircaHus nepeaadn JaHHBIX .

B BBIYHCITUTEIBHON CHCTEME peabHOr0 BpEMEHH MCIIONb3yeTCs KaHal Tiepeadn JaHHBIX C
LEHTPaIN30BaHHBIM yIpaBieHHeM. BoITecHeHre co00IIeHni HeI0yCTUMO, Tiepeiada cieayole-
r'0 COOOIIIEHUS MOKET HA4aThCsl TOJIBKO TIOCTIC 3aBEPIICHUS TIepeadn MPEIbIIyIIero COOOIICHNS.
KonTponnep kanana pabotaer B COOTBETCTBHH CO CTATUYECKUM PACIIMCAHUEM Tepeaadn cooole-
HHUIA.

Bxonnblie nanusie: qana nundopmaiiys o Habope NepUoANYECKUX 3aJaHui Ui KOHTpOoJuiepa
KaHaja; I KaXI0TO 3aJaHusl YKa3aHbl CIICTYIOIINE YHCIOBBIC TapaMeTphl (HATYpabHBIC YHCIIA):

® YKCIIOBOM uaeHTU(UKATOP (HOMED);

YHCJIO CJIOB JAHHBIX;
4acToTa;
HavyalbHBIA (a30BbIN CIBUT;

KOHEUHBIN (ha30BbIN CIBUT.

Taxoke 3a1aHbl 3HAYEHUS TEXHOJOTMUECKUX OTPAHUYEHUI Ha pacliCcaHue, TaKuX Kak JUTH-
TEJBHOCTH TOJIMKIIA, MAKCHMAJIBHOE YHCIIO Pa0OT B IIETIOYKE PadOT, MaKCHMAJIbHAS ITTUTEIILHOCTh
LEMOYKH padoT.

HeoOxoaumo HamucaTh mporpammy, KOTopasi CTpOMT pacliCcaHue Nepesayn Coo0IeHni
IPY TOMOIIM 33/IaHHOTO aJITOPUTMA, a TAKXKE OIpeesisieT Hanboiee «CUIIbHbBIe» 3HAUEHHsI TEXHO-
JIOTUYECKUX OTPAaHUYEHUH, IIPU KOTOPBIX 33IaHHBIN AJITOPUTM CTPOUT IOJTHOE U KOPPEKTHOE pac-
IIMCaHUE.

3. [IpakTnueckoe 3aganne «OyHKIMOHAIBHOE TECTUPOBAHUE OOPTOBOM BBIYUCIUTEIHHON
MallUHBI, IPECTAaBICHHON B BUAE UMUTALIMOHHOW MOJEIN»

[Tpu TectupoBanuu 6optoBoii UYC PB, TecToBbIe ClieHapuH BBIMOIHSIOT OOMEH TaHHBIMU
¢ ycrpoiictBamu Y C PB o 60pToBbIM KaHallaM, BbIJJaBasi B KaHaJ TECTOBBIC JaHHBIC M PUHUMAS
OTBETHBIC JIaHHBIE OT TECTUPYEMBIX YCTPOUCTB. [IpuHSATHIE TaHHBIE TPOBEPSIOTCS HA TIPEIMET KOP-
PEKTHOCTH 3HAUYEHUN U CBOEBPEMEHHOCTH MOCTYILJICHUSI.

J11s1 BBIMOJTHEH WS 3a/1aHKS] yUalleMyCsl IPEJOCTABISETCS BUPTYAJIbHASI MAallIMHA C KOMIUIEK-
TOM CcpeACTB (PyHKIMOHAIBbHOTO TecTupoBanus (PT), a Taxke ¢ ynpoIleHHONH IporpaMMHONi Mo/ie-
7610 60pTOBOM LUPPOBOI BeIYKCIUTENbHON MamnHbl (BLIBM), umMuTHpyto11ei HeCKOIbKO pexu-
MoB paboTel BIIBM. Taxxe nansl cnenudukanmu psga TpedboBaHUN K QYHKIMOHUPOBAHHIO
BIIBM, onpenenstomux mocie0BaTeIbHOCTh CMEHBI PEXKHUMOB H TIOPSIOK BBITIOJIHEHHS HHGOpMa-
[IMOHHOTO oOMeHa 1o BHemrHuM (A1 BIIBM) kananam B KaXJI0M U3 PEeKUMOB.

Heo6xoaumo ¢ ucnons3oBanrem cpeacts OT peann3oBaTh TECTOBBIE CLICHAPUH, TTPOBEPSI-
IOIIUE 33JaHHbBIE TPEOOBaHUs MPUMEHUTEIHHO K Moaenu bIIBM, u ocy1iecTBUTh TPOTOH ITHX
cuenapueB. B mogenu BIIBM co3HaTenpHO 1OMyIIEHBI OTACIBHBIC «OMUOKIY, TPUBOISIINE K OT-
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KJIIOHEHUSIM (DYHKITMOHUPOBAHMSI MOJIETH OT HEKOTOPHIX M3 TpeOboBaHMi. BaxkHbIM MPHU3HAKOM T10-
HUMaHUA MaTCpuraia ABJIACTCA BBIABIICHUC OTUX OH_II/I6OK Ipu MPOTrOHE TCCTOBLIX CICHAPUCB, 4 HC
peanu3anus TeCTOBBIX CIICHAPUEB TaK, YTOOBI OHU YCIICITHO BBIMOJIHSIINCH, HECMOTPS Ha OIIMOKH B
mopenu bIIBM.

Bomnpocsl k onpocy:

1.

2.

10.

11.

12

13.

CocraB UYC PB, ocHoBHbIE BUbI yCTpolcTB B coctae MYC PB. @ynkuun u cnenudurka
pabotet UYC PB. Pearupyromue cucremsl. ['pagannu TpeGoBaHMid peaIbHOTO BPEMEHH.
MHorocraguiinas 00padoTka BxogHoi nHpopManuu, rnocrynaromnieit B UYC PB ot gatuu-
koB. Crieruduka BBIYUCICHUH Ha Pa3NUYHBIX CTaausX o0paboTku. OToOpa)keHHe MHOTO-
CTauIHON cxeMbl 00paboTKu MH(OpMaIK Ha HAOOPBI IEPUOJUUECKUX 3a1ad.
Junamuueckoe tuianupoBanue 3amad B UYC PB. Cxemsl mimanupoBanusi RateMonotonic
(buxcupoBannbie mpuoputTeThl) u EarliestDeadlineFirst (nuHamudeckue TPUOPUTETHI).
Y ciioBus MIaHUPYEMOCTH HaOOPOB 3aay NP TUPEKTUBHBIX CPOKAX, PABHBIX IEPUOJIAM.
Onenka BpeMEHH OTKJIMKA 3a1a4 Uil cxeMbl RM Ipyu AMPEKTUBHBIX CPOKAxX, HE IPEBbIIA-
IOLUX MEepPUO/Ibl; €€ MCIOJb30BaHuE JUIsl aHallM3a IUIaHUpyeMocTu HabopoB 3anad. Cxema
00ocHOBaHUA (HOPMYJI JUIsl OLIEHKH BPEMEHHU OTKJIMKA.

Joxurrep (aykTyauus 3aJep)KKHU) IpU JUHAMHYECKOM IUIAaHUPOBAaHMU. Buael mpxutrepa,
noaxonbl k ero muHumu3zanuu. CpaBHeHue cxeM RM u EDF ¢ Touku 3peHus JKUTTEpa.
[TnanupoBanue 3a1a4 6€3 BBHITECHEHUS: IPEUMYILECTBA U HEJOCTATKU, UCIOIb30BAHUE IS
OOPBOBI C HKUTTEPOM.

3anava niuaHupoBaHus BbuucieHui B cucremax UMA. JKanHblil anroputM mpuBsi3KU pas-
JIeJIOB K MPOLIECCOPHBIM si/jpaM. AJITOPUTM HOCTpOeHUs Habopa okoH. Posib Mojienn BbIuuc-
JUTEIBHON CHCTEMBI MPH IJIAHWUPOBAaHUM BhIYHCICHHUN B cucteme MMA, cxema paboTsl Mo-
nenu. [Ipo6iema ncnoab30BaHUs TOABKO HAMXYIIIUX OLIEHOK BPEMEHH BBIMIOJIHEHUS 3a/1a4.
[IpoGnema sHEpronoTpedIeHrs BBIYUCIUTENBHON CUCTEMBI, aKTYaJIbHOCTb ATON MPOOJIEMBI
s UYC PB. CBsA3b MeX/ly MOIITHOCTBIO U HEPronoTpeOieHneM; OCHOBaHUS /15l MUHUMU-
3alMM KaKIOW U3 3TUX XapaKTepUCTUK cUCTEMbl. CBA3b MEXIY 4acTOTON paboThI Mpoliec-
copa, HanpsHKeHUEM MUTAHUS U 3aTpaTaMM SHEpruM Ha TakT padoTel. Mcnoib3oBaHue mna-
pajuienus3Ma JJisi CHHIKEHUsS SHepronotrpelsieHus (KOHBEHEp, MHOXKECTBEHHbIE (YHKIIHO-
HaJlbHBIE ycTpoiicTBa, VLIW-apxurekrypa).

®a3pl ananuza WCET. Ananu3 notokoB. O1ieHKa yuclia UTepaliil HUKIIOB, BhISIBICHUE He-
JIOMyCTUMBIX IyTel. Mcrnonb30Banne abCTpakTHON MHTepHpeTannu. AHHOTHPOBAaHUE KOJa
st noanepxkku ananuza WCET — ans mpocreifiield u A peaqucTUUHON apXUTEKTYpbl
mporieccopa.

®azpr  anamuza WCET. Beuncnenue onenku WCET. Meroasr pacuera WCET:
10 CHHTAKCHUYECKOMY JEPEBY MPOTPaMMBI; 10 IIYTSAM BBINOJIHEHHUs; METOJ HESIBHOTO Iepe-
Oopa myTeil.

N3mepenne WCET: B kakux ciydasx 3to gonyctumo? Cxema onenkn WCET ¢ nmomounsto
U3MEpEHM, OCHOBHBIE METO/Ibl HHCTpYMeHTUpoBaHus cucteM it oneHkn WCET. Ouenka
WCET kak ontumusanuoHHas 3ajnada. [IpyuMeHeHHe 3BOJIOLMOHHBIX AITOPUTMOB JUISA
ounenkn WCET. be3omacHOCTh 1oiTydaeMbIX OIEHOK.

[llvna VME. Ponu monyinei Ha muHe VME. Ilponenypa nepenaun nanssix no mmHe VME.
MexaHu3MbI TpepbIBaHUM U 0JI0YHOM nepenayn JaHHbIX Ha mmHe VME. Hemoctatky mmHbI
VME. Crannapt VPX kak myTh K YCTPaHEHUIO 3TUX HEAOCTATKOB.

. Konbro ¢ apOutpaxem FibreChannel, cxema ero ¢ynkunonuposanus. [Ipouenypa apOut-

paxa. IIporokon FC-AE-1553 u ero wucnonp3oBaHue ais paboThl YHacleZOBaHHBIX
YCTPOUCTB, moepkuBaromux nporokosn MIL STD-1553B.

Ceru Ha ocHoBe crangapra AFDX: apxutekrypa, CTEK IPOTOKOJIOB, MaplIPyTU3aLUs I10TO-
KOB JaHHbIX. [lapameTpsl BupTyanbHbix kKaHanoB AFDX. ®opmuposanue tpapuka AFDX
Ha OKOHEYHOH cucTeMe, KOHTPOJIb Tpaduka Ha KOMMYTaTope.



14.

15.

[TepcnexkTuBel mpuMeHeHHs TTporpamMmmHo-KoHpurypupyemsix cereit (IIKC) B UYC PB. Bri-
00p MeXIy aKTUBHBIM U MACCHUBHBIM pexUMOM. DyHKIMOHAILHOCTh MPUIOKEHUS yIIpaB-
nenus Tpadukom s koutposuiepa [IKC 8 UYC PB. Huma pis npumenenus [IKC B UYC
PB.

YpoBHu unpopmarmonHoro oomena no kanaiam B UYC PB. CriocoObl OAKIIOUEHUS MO-
HUTOpPA K KaHAJIaM Pa3JIMYHON TOMOJOTHUM. 3aJa4ll MOHUTOPUHIA HA Pa3IUYHBIX YPOBHSX:
dbuznyeckoMm, KaHalbHOM, JormdueckoM. CpeacTBa MOHUTOPUHIa OOMEHa MO KaHajlaM B
NYC PB Ha nepeyucieHHbIX YPOBHSX.

6.2. TunoBsie KOHTPOJIBHBIC 3aiaHWA U1K UHBIC MaTEpHAJIbI JJId ITPOBEACHUA HpOMe)I(YTOqHOﬁ aT-
TeCTAllUU 11O JUCHHUIIIIMHC, KPUTCPHUU W IIKaJIbl OCHUBAHUA

Bomnpocsl k 3x3ameny

1.

2.

10.

11.

12.

CocraB UYC PB, ocHoBHBIE BUbI yCTpolcTB B coctae MYC PB. @ynkuun u cnenudurka
paboter UYC PB. Pearupytoiue cucremsl. ['paganyu TpeboBaHui peaibHOIO0 BPEMEHH.
PasButue apxurekrypet UYC PB. Heomgnopoanocts MUYC PB no tunam kaHanos,
YCTPOWCTB, JaHHBIX.

Opranuzanus koHtypa ynpasieHus B UYC PB, nenenue koHTypa ynpaBieHHUs Ha JTarbl.
Hepapxuueckas cxema npuHsatus pemenuii B UYC PB, oOpatHas cBs3p Ha pa3iIH4YHBIC
ypoBHH Hepapxuu. OToOpaxkeHue 3Toil cxemMbl Ha HA0Op NEePUOJIUYECKUX 3ajjad, COOTHOILIE-
HUE YacTOT BBIIOJHEHUS 33/1a4 C UX OTHOILIEHUEM K YPOBHSIM HEpapXUU.

Mmuorocranuitnas o0padoTka BxogHoW mHpopManuu, nocrynawmeid B UYC PB or gatuu-
koB. Crienduka BEIYUCICHUH Ha Pa3NUYHBIX CTaausX o0paboTku. OToOpa)keHne MHOTO-
CTaJuItHON cxeMbl 00paboTKH MH(OPMALMK HAa HAOOPBI IEPUOJUUECKUX 3a/1au.
Junamuueckoe tuianupoBanue 3amad B UYC PB. Cxemsr mimanupoBanusi RateMonotonic
(buxcupoBannbie mpuoputTeThl) M EarliestDeadlineFirst (nuHamudeckue TPUOPUTETHI).
VYcnoBus niuaHupyeMocTd HabOpoB 3a7a4 P TUPEKTUBHBIX CPOKAX, PABHBIX IEPUOIAM.
Onenka BpeMEHH OTKJIMKA 3a1a4 Uil cxembl RM npu IMpEKTUBHBIX CpPOKax, HE MpPEBbIIa-
IOLUX MEepUO/ibl; €€ MCIOb30BaHue JUIsl aHallu3a IUIaHUpyeMocTH HabopoB 3a1ad. Cxema
00ocHOBaHUA (HOPMYJI JUIsI OLIEHKH BPEMEHHU OTKJIMKA.

Kputnueckue cekunn. MuBepcust npuopureTos, npumep MarsPathfinder. Cxemsbl Hacneno-
BaHUs IPUOPUTETA U MOTOJIKA IPUOPUTETA.

Kpurepuit norpe6HOCTH B TIpolieccopHOoM BpeMeHHu (processordemand) Juist OIEHKH TJIaHH-
pyemoctH 3a1au B cxeMe EDF. Cxema 000CHOBaHUS 3TOTO KpUTEPUSI.

Jhxurrep (daykTyauus 3aJepXKKW) NpU JUHAMHYECKOM IUIaHUPOBAaHMU. Buael mxutrepa,
noaxonel kK ero MmuHuMu3zanuu. CpaBHenue cxeM RM u EDF ¢ Touku 3peHus JKuTTEpa.
[TnanupoBanue 3a1a4 6€3 BBITECHEHUS: IPEUMYIECTBA U HEJJOCTATKU, UCIOIb30BAaHUE IS
O0pBOBI C JHKUTTEPOM.

[1nanupoBaHue BHIYMCICHUN MU neperpy3ke cucreMbl. OcobeHHoCTH paboThl cxeM RM u
EDF B ycnoBusix neperpy3ku. CxemMa KOMIIEHCAIlMU MEPETPY3KU HA OCHOBE PaCTSKUMBIX
(«2TaCTUYHBIXY ) TIEPUOJIOB 3a/1a4.

ApXUTEKTYpa UHTETpUpOBaHHONW MoysibHON aBuOHUKH (UMA), e€ omnnuns ot denepatus-
Hoit apxutekTypsl 1Y C PB. Opranuszanus nporpaMMHoro ooecriedyenus B cucremax MMA:
paszensl, HH(GOPMAIIMOHHOE B3aMMOICHCTBHE MEXY paslielaMd U BHYTpHU pazjenoB. Cxe-
Ma CTaTHKO-AMHAMHMYECKOTO BBINOJIHEHUS 3a/1a4 B cuctemax UMA.

3aznava muaHupoBaHus BbuncieHui B cucremax UMA. JKanHblil anroput™ NpuBS3KH pas-
JIEJIOB K MPOLECCOPHBIM AIpaM. AJITOPUTM MOCTpOeHUsI Habopa okoH. Posb Mozenu Bbramc-
JUTEIBHON CHCTEMBI MU IJIAHUPOBAHUM BhIYMCIeHUH B cucteme MMA, cxema paboTsl Mo-
nenu. [Tpo6iema ncnoab30BaHus TOJIBKO HAUXYIIINX OLIEHOK BPEMEHH BBITIOJIHEHUS 3a/1ay.
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Orpannuenus Ha nporeccopsl B UYC PB, ncrounnku 3tux orpannuenuid. [Ipo6iems npu-
meHeHuss B UYC PB  BBICOKOIIPOM3BOAUTENBHBIX MPOIECCOPOB OOIIET0 Ha3HAYCHUS
(«HACTOJBHBIX», «CepBEepHBIX»). [Ipumepsl cnenuanu3anuyu MpoueccopoB: MYIbTHUMEIU-
HBIC KOMaH/IbI, CIICIIUATH3UPOBAHHBIC PETUCTPHI, MHOKECTBEHHBIC OaHKU M IIUHBI MMAMSTH,
YCTPOKCTBA BBIYUCIIEHUS aAPECOB, aPECALMs IO MOAYJIIO.

Crenan3upoBaHHbIE MPOIECCOPBI: MUKPOKOHTPOJUIEPHI, MPOIecCOphl MU(POBOK 00pa-
6otku curnanoB (DSP), nmponeccopsl ¢ JymmHABIM KOMaHIHBIM ciioBoM (VLIW). IIpobiema
3arpy3ku pecypcoB VLIW-npoueccopa. IIporpammupyembie JIOTUYECKUE HHTErPaJIbHbIE
cxembl (INTUC, FPGA), ux cTpykTypa ¥ NPUHIUI NpuMeHEeHHs. Crnenuain3upoBaHHBIC
Mukpocxemsbl (ASIC), HUIIA 1)1 UX PAIIMOHAIBHOTO TPUMEHEHUS.

15. [Ipobnema 3HEpronoTpeOICHUS BEIYUCIUTEILHON CUCTEMBI, aKTyaJIbHOCTh 3TOW MPOOJIEeMbI

16.

17.

18.

19.

20.

21.

22.

23.

it UYC PB. CBs3b MeX]ly MOIITHOCTBIO U HEPronoTpeOIeHneM; OCHOBAHUS /IS MUHUMU-
3alUM KKAO0H U3 ATUX XapaKTepUCTHK cucTeMbl. CBsI3b MEXy 4acTOTOH paboThl Iporec-
copa, HanpsHKCHUEM MUTAHUS U 3aTpaTaMH SHEPTHH Ha TakT paboTel. Mcmonb3oBanue ma-
pajulenausMa il CHUXKEHUs SHepromnorpedieHus (KOHBeHep, MHOXKECTBEHHbIE (DYyHKIIMO-
HaJbHBIE ycTpoiicTBa, VLIW-apxurektypa).

JluHaMuueckasi peryJMpoBKa HalpspKeHHs poleccopa. Beioop onTUManbHOro HanpspKeHUst
nuTaHus (Ha npumepe). Anroput™m YDS muiaHupoBaHMsI BBIYMCICHUM ¢ MUHUMH3ALUEH
SHEepronoTpeleHus 3a CYET PeryaIupOBKU HAMPSHKEHUS TUTaHMSL.

[Tonsitue WCET. AkryansHocte WCET nans ananusa BpemeHu otkiuka 3agad B UYC PB.
TunuuHoe pacrnpenesieHne BpEMEH BBIIIOJHEHUS MPOrpaMMbl Ha pa3jIM4HbIX JaHHBIX. Tpe-
6oBanus k onenke WCET. IIpobnemsl npu onenke WCET metogom 3amepos. /IBa ocHOB-
HbIX (hakTopa, onpenenstomux WCET. 3aBUcHMOCTh JUIMTENBHOCTH BBIOJHEHUS IYTH B
porpaMme OT JUIMTEIbHOCTEN KOMAaH/[, BXOAAIUX B IyTh (U1 IPOCTON U AJIs pealucTuy-
HOW apXUTEKTYpHI).

@a3pl ananmuza WCET. Ananu3 notokoB. O1eHKa yuclia UTepaliil HUKIIOB, BhISIBICHUE He-
JIOITyCTUMBIX IyTel. Mcnonb30Banne abCTpakTHOM MHTEpHpeTaluyd. AHHOTUPOBAaHHE KOAA
st noanepxkku ananuza WCET — ans mpocreifiield u A peaqucTUUHON apXUTEKTYpbl
poleccopa.

®a3pl ananmza WCET. HuzkoypoBHeBbIi aHanu3. [IpoOiemsl MojennpoBaHusi BpEMEHHbBIX
XapaKTEpUCTHK amnapaTypsl, BaXKHOCTb MPEICKAa3yEMOCTH 3aJ€PKEK OT anmnaparypsl. AHa-
JIN3 BIUSHUS KOHBEHeEpa, OTpakKeHHE pe3ysIbTaTOB aHalM3a Ha rpade MmoToka yrnpaBlIeHUS.
AHanu3 BIUSAHUA K3II-TIAMITH. AKTYaJIbHOCTh COBMECTHOT'O aHAJIN3a BIMSHUS KOHBeWepa u
K3UI-IAMSATH Ha BPEMsI BHIIIOJIHEHUSI YYaCTKOB KO/1a.

@a3pl a"ammza WCET. Beruncnenne ounenkn WCET. Meroner pacuera WCET:
10 CHHTAaKCUYECKOMY JIEpPEBY MPOTPaMMBI; 110 MYTSAM BBIIIOJHEHUS; METOJ HESIBHOTO Iepe-
6opa myTeil.

Kputnunocts BpeMeHHO# npenckasyemocTt ¢pyHkiuonrnposanus MY C PB. Kpurepuu npo-
U3BOJIUTEIIBHOCTH JJIsi CUCTEM PEaJbHOIO BPEMEHU U «OOBIYHBIX» BBIYUCIUTENBHBIX CH-
creM. JImneapuzanusa kona. [IpequkarHoe BBITOJIHEHUE KOMAaH] U €ro MCIOJIb30BaHUE IS
auHeapu3anuu koja. CBoicTBa TMHEMHOTo KojAa (C TOUKM 3pEHMs CIIOKHOCTH aHalu3a U
pou3BOaUTENbHOCTH). O0ecrieueHne KOHCTAaHTHOTO BPEMEHH BBIMTOJIHEHUS JINHEHHOTO KO-
na. Obmas cxema ontumuzaumd WCET nHa stanme xommwisauuu. IIpobiema m3meHeHus
HAUXYyJIIEro NyTy B pe3yJibTaTe ONTUMHU3ALUH.

N3mepenne WCET: B kakux ciyyasix 31o aonyctumo? Cxema ouenku WCET ¢ momoiibto
WU3MEPEHHM, OCHOBHBIE METO/IbI MHCTpyMeHTUpoBaHus cucteM i oneHkn WCET. Onenka
WCET kak ontumusanuoHHas 3ajnada. [IpyuMeHeHHe 3BOJIOLMOHHBIX AITOPUTMOB JUISA
onienkn WCET. be3onacHOCTb MMOIy4aeMbIX OLEHOK.

TexHonornueckue orpaHuueHust Ha BbluncauTenbHble 0ok UYC PB, ncrounuku stux
OrpaHHuYeHUM. XapaKTepUCTUKN OJHOIIPOLIECCOPHBIX LIEHTpalbHbIX DBM Ha npumepe map-
COX0/10B. Me30HMHHAs apXUTEKTypa OJHOIUIATHBIX KOMIbIOTEPOB. [Ipumep cucremsl u3
OJTHOTIPOIIECCOPHBIX OJIOKOB CO C1ab0i MHTErparuei.
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28.

29.

30.

31.

32.

33.

34.
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[Ilvaa VME. Ponu monyneit Ha mmae VME. [lpouenypa nepegaun ganubsix no mmHe VME.
MexaHu3MBbI TIpephIBaHM 1 OJIOYHOM Tiepenaun AaHHbX Ha mmHe VME. HenocraTtku mmHbI
VME. Cranaapt VPX kak nyTh K YCTPAHEHHIO 3TUX HEJIOCTATKOB.

WuTerpupoBanHas moayiapHas aBuoHuka (MMA). Apxutektypa cucrem UMA, npenmyiie-
cTBa 3ToM apxuTekTyphl. [llnHa gaHHBIX U cepBHCHasA mKMHA B cucremax MMA, cxema ap-
outpaxa Ha cepucHoil mmHe CAN. Ilpumepst moayneit B cuctemax UMA.Orpanndenust
Ha TIPUMEHUMOCTh BBIYUCIHTENCH ¢ apxuTekTypoin UMA Ha paHHUX cTagusx oOpaboTku
BXOJIHBIX JIaHHBIX.

CxeMa (pyHKUMOHUPOBAHMS KaHaJla C LIEHTPAIM30BaHHBIM YIPABICHUEM U POJIM yCTPOUCTB
Ha HEM. [lpemmymiecTBa cxembl C IEHTPaIM30BaHHBIM yrpasieHueM. Kanman MIL STD-
1553B u ero wucnosb3oBaHue Ha MexayHaApOJHOW KOCMHUYECKOW CTAHIMU. DBOJIIOIHUA
cragaapta MILSTD-1553B: xananst EBR-1553, MIL STD-1760, STANAG 3910. Opranu-
3a1usi OOMEHa C LIEHTPaIN30BaHHbIM ynpaBieHueM Ha muHe CAN.

3amada MoCTPOEHUS pacIUCaHMsl BHIMOJIHEHUS paboT B OJHONPUOOPHOM YyCTpoiicTBe. 3ana-
Yya [OCTPOSHUsI paclucaHusl Nepejadyu COOOIIEHUH M0 IMHE ¢ LIEHTPaIM30BaHHbIM YIIpaB-
neHueM. TeXHOJIOrn4ecKre OrpaHnyeH sl Ha OOMEH JJIsl CXEMBbI C MTOJLMKIAMU U CXeMbI 0e3
noaUKIOB. JKaaHblil JITOPUTM TOCTPOSHUSI pacMCaHus Iepeiad cOOOIIEHUI, OCHOBHBIE
HEJ0CTaTKU 3TOr'0 alIrOpuTMa.

Konbno ¢ apourpaxem FibreChannel, cxema ero ¢ynkunonupoBanus. [Iponenypa apour-
paxa. IIporoxon FC-AE-1553 u ero wucnonp3oBaHue mjis paOOThl yHAclH€AOBAHHBIX
YCTPOICTB, moanepkuBaromux nporokon MIL STD-1553B.

3azaya COBMECTHOI'O IUIAHWPOBAHMSI BBIYMCIIEHUH U OOMEHa IO KaHally C IIEHTpaJIu30BaH-
HbIM ympasieHueM. [lonxonel k pemenuto stoi 3anayu. JKaaHblil anropuTM COBMECTHOTO
IUTAHUPOBAHMS, B T.4. PEHICHUE MTPOOIEMBI 3aBUCUMOCTH [UITUTEIBHOCTH MIEpeaadn coooie-
HUH OT MPUBSI3KYU 331a4M-OTIIPABUTENS U 3a7jauu-110JIydaTess K aDOHEHTaM KaHaJa.
Henocratku xananoB Touka-Touka npu ucnosnb3zoBanuu B UYC PB. [logxon k ycTpanenuto
9TUX HEJOCTAaTKOB IPU IOMOIIM MYJIBTUIUIEKCHBIX KaHAJIOB, HEJOCTATKH 3TOr0 MOAXOAA.
Opranuzanusa cetu MYC PB Ha ocHoBe komMmyTaTopoB. [IpenmyniecTBa u HeJOCTaTKU Ta-
KO OpraHM3alMy. Y CTPaHEHUE HEJJOCTATKOB 33 CYET NOAJAEPKKH BUPTYaJIbHBIX KAHAJIOB.
Ceru Ha ocHoBe crangapra AFDX: apxutekTtypa, CTEK MPOTOKOJIOB, MapLIPyTHU3aLUs [IOTO-
KOB AaHHBIX. [Tapamerpbl BupTyanbHbIX kaHanoB AFDX. dopmupoBanue tpadpuka AFDX
HA OKOHEYHOMN CHUCTEME, KOHTPOJIb TpapuKa Ha KOMMYTaTope.

3anaun npoektupoBanus ceth AFDX. OueHka IIUTENBHOCTH NEpeNayYu Kaapa 4epe3 CeThb
AFDX. Ilpo6iema Bo3pacTaHus JXKUTTEpa MpU 00bETMHEHUHU NTOTOKOB JaHHBIX Ha KOMMY-
TaTope, MPUYMHBI BO3HMKHOBEHHs 3Toi mpobsiemsl. Ilpoduns FibreChannel peansHOro
BPEMEHH, €ro CXO/ACTBA U OTINYMs OT npoTtokona AFDX.

Cetn Ethernet ¢ BpemenHo#t cunxponuszanueil (TTEthernet). Opranuszanus 6ecKOH(INKT-
HOM Mepenayu JaHHBIX, pa3zelieHue BpEMEHU Ha KaXJoM y3ie ceTu. [lmanupoBanue nepe-
nmaun aaHHbIX mo cetu TTEthernet: Habop TMHEHHBIX OTpaHUYEHU, TIOCIEIOBATEIBHOCTh
1aroB IJIAHUPOBAHUS HA OCHOBE 3TUX OIPaHUYECHUH.

IlepcnexTuBBI IpUMeEHEHU MTporpaMMHO-KoHpurypupyemsix cereit (IIKC) 8 UYC PB. Bri-
00p MeXJly aKTUBHBIM U MAaCCUBHBIM peXUMOM. DyHKIMOHATBHOCTD MPUIOKEHHS yIpaB-
nenus tpaduxoM i koutposiepa [IKC 8 UYC PB. Huma nns npumenenus [IKC B UYC
PB.

TpeboBanust k cpeactBam tectupoBanusi UYC PB. ApxuTekTypa CTeHAa TECTUPOBAHHS
NYC. 3amaun, tpebyromme paboTel ¢ HatypHbIMH ycTporcTBamu UYC Ha crenme. Anma-
patHas 6a3a crenna. [Ipumepsl CTEHI0B, MOCTPOCHHBIX MO OMUCaHHOH apxuTekType. IIpo-
[IECC COBMECTHOTO MPUMEHEHUSI CTEHJ0B JUIsl 0TpaboTku 6opToBeix UYC PB.



10

36. Apxutektypa umutannonnoi cpeasl (MC) crenga tectupoanust UYC: Ha ocHOBe awmc-

KPETHO-COOBITHITHOM CXEMBI C Tiepeaueii COOOIIeHUI, Ha OCHOBE OOIIEH MaMsITH C eIUHBIM
nosieM napameTpoB. Beibop apxurektypbsl UC B 3aBucuMocTu oT TpeboBanuii k UC. Cxema
paboTbl ToueK oOxunaHus B AuCKpeTHO-coObITHiiHOW MC. Crpykrypa 11O amckperHo-
coObrtuitnon UC.

37. OcHoBHBIC MOHATHUSA si3bIKa oncanusi TectoB (SIOT), ucnonb3yemMoro Ha cTeHe. TecToBbie

KOMITOHEHTBI, THTeP(EHChI, COOOIIECHNUS, ONTOBBIC MMOJIS, TECTOBBIC CIIy4aH, TECTOBBIE IIIarH.
TumoBast opranu3anus TECTOBOro mara. B3anmMoAeiCcTBUE C MOJb30BATEIEM IIPU UHTEPAK-
TUBHOM TecTHpoBaHuU. [IpoTOKON TecThupoBaHus, €ro cojaepkaHue U HazHadenue. IIpore-
Jlypa IOATrOTOBKH Y MPOBEICHHS TECTUPOBAHUSL.

38. YpoBuu undopmarnmonHoro ooMena o kanagam B UYC PB. CriocoObl moakiIrO4eHus] MO-

HUTOpa K KaHajlaM Pa3JIMYHOW TOIOJOTUH. 3a7aud MOHUTOPHHIA HA PA3JIMYHBIX YPOBHSIX:
(bu3nueckoM, KaHalbHOM, JorudeckoM. CpeacTBa MOHUTOpPMHra OOMEHa IO KaHajlaM B
NYC PB Ha nepeyucieHHbIX YPOBHSX.

39. Monutopusr Mex3anadynoro oomena B UYC PB. Unctpymentuposanue 110 UYC PB mns

BBITIOJIHECHUS MOHMTOPHHIA, HETaTUBHOE BJIMSHUE WHCTPYMEHTHPOBAHHS Ha TOYHOCTH
HabmoeHuil. Buabpl npencrasnenus uHbopMaluu: CHUMKH, Tpacca. [Ipumepsl cucteMHoi

UHPOpPMAIINH, TOCTYITHOM /I MOHUTOPHHTA.

HIKAJIA U KPUTEPUN OLIEHUBAHMUS pesyabraro o6yuenus (PO) no qucuuniinze

Ornenka 2 (HE 3a4TEHO) 3 (3auTeHo) 4 (3a4T€HO) 5 (3auteHo)

BU/IbI OIICHOY-

HBIX CPEJCTB
3Hanus OtcyTcTBUE dparmeHTapHbIe O6uue, HO HE CdopmupoBaHHbIe
(6uodvl  oyenou- 3HAHUU 3HAHUSA CTPYKTYpHUPOBAHHBIE | CUCTEMaTHYECKHE
HbIX — cpedcms: 3HAHUS 3HAHUS
onpoc, mecmoi)
Ymenus OtcyrcTBHE B nenom ycnem- | B nenowm ycnemHsoe, | YcIemHoe U CH-
(6udvl  oyeHou- yMeHUI HO€, HO HE CH- HO cojieprKallee oT- CTEMAaTUYECKOe
HbIX  Ccpeocme: CTEMAaTHUYECKOE JieNbHBIE TIPOOEITbI yYMEHHE
npakmuyecKue yMEHHE yMeHHeE (IOIMyCKaeT
3a0anus) HETOYHOCTHU He-

MPUHIUITHAIIEHOTO
XapakTepa)

HaBbiku OrtcyTcTBUE Hannuwue ot- B nenom, chopmu- | ChopmMupoBaHHbIE
(BI1ageHMA, HaBBIKOB (BJIa- | JI€JbHBIX HaBbI- POBaHHbIE HABBIKU HaBBIKU (B1aje-
ONBIT JesiTesIb- | JICHUH, OIbITA) KOB (Hayn4ue (B1afeHusi), HO HcC- HUS), IPUMEHsIe-
HOCTH) (bparMeHTapHOro II0JIB3YEMBIE HE B | MbI€ IIPH PEILICHUN
(6udvl  oyernou- OTIbITA) aKTUBHOH Qopme 3a1a4y
HbIX  cpeocma:
8bINOIHEHUEe U
3awuma  Kypco-
8o pabomul,
omuem no
npakmuke,  om-
uem no HHUP u
m.n.)

7. PecypcHoe o0OecrnieueHue:
7.1. IlepeueHb OCHOBHO U JOTIOJHUTEIBHON JIUTEPATYPBI
OcHoBHas nuTeparypa
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1. Komanes, A., Cunenko, B. Ctangapt VPX: nyts k 3penoctu. OTkpsiThie cuctembl. CYB/I.
2014. N 10.

2. Tlapamownos, II., XXapunos, U. MHTerpupoBaHHbIE OOPTOBBIC BBHIYUCIUTEIIBHBIC CHCTEMBI:
0030p COBPEMEHHOTO COCTOSIHUS M aHAJIN3 MEPCIICKTHB Pa3BUTHUS B aBUAIMOHHOM MPHOOPO-

cTpoeHnH. Hay4HO-TeXHUYECKUI BECTHUK MH()OPMAITMOHHBIX TEXHOJOTHH, MEXaHUKH H OII-
tiku, 2013.
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7.2. llepedeHb JHMIIEH3MOHHOTO MPOTPAMMHOTO OOECIEYEHHUs, B TOM YHCJE OTEUYECTBEHHOTO
IPOM3BOJICTBA

[Tpu peanuzanuu AMCHUIUIMHBI MOKET OBITh MCIIOJIB30BaHO CJEIyIOIIee IPOrpaMMHOe obectie-
YeHue:

[TporpammHuoe oGecnieuenue st Buptyanuzanuu Oracle VM VirtualBox

Omneparmonnas cucremMa ALT Linux MATE Starterkit 9 nunensust GPL
[Mporpammusiinpoayktlet Brains IntelliJ IDEA Community Edition Free Educational Licenses
[porpammusiinponykt Dev-C++ Bloodshed Software

[TporpammusiinpoaykrCode Blocks The Code::Blocks Team

Oneparmonnas cucrtema MicrosoftWindows 10 Education akanemuyeckast TulieH3Us

[Mporpammusiii mpoaykt MicrosoftVisualStudioProfessional 2013 - RUS [Pycckwuii (Poccust)]
aKaJeMUYCCKast JTUIICH3US

No g s~ wdhPRE

7.3.  Ilepedenn nmpodeccuoHaTBHBIX 0a3 JAHHBIX ¥ HMHPOPMAIIMOHHBIX CIIPAaBOYHBIX CHCTEM
1. http://www.edu.ru — nopran MunmcrepcTBa 00pa3oBanus u Hayku PO

2. http://www.mon.gov.ru - MunuctepctBo oOpazoBanusi U Hayku Poccuiickoit denepa-
11U
7.4.  TlepedeHb pecypcoB HH)OPMALMOHHO-TEICKOMMYHHKAIMOHHOH ceTr «IHTepHeT»
1. aslvk.cs.msu.ru
2. elibrary.ru
7.5.  Onucanue mMaTepuaibHO-TEXHUYECKOTO 0OeCTIeyeHUsl.

OOpa3oBaTenbHasi OpraHu3als, OTBETCTBEHHAS 3a peaM3alHio JaHHo! [IporpamMMel, pacnonaraer
COOTBETCTBYIOIIEH MaTepUaIbHO-TEXHUYECKOW 0a30i, BKIIIOYas COBPEMEHHYIO BEIYUCIHTEIBHYIO
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TEXHHUKY, 00BEAMHEHHYIO B JIOKAJbHYIO BBIYMCIUTENBHYIO CETh, UMEIOILYIO BBIX0 B IHTEepHeT.
Hcnonb3yroTes crieuain3upoBaHHbIe KOMITBIOTEPHBIE KIIACChl, OCHAIIICHHBIE COBPEMEHHBIM 000-
pynoBanueMm. MatepuaibHas 0a3a COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHO-TEXHUYECKHUM HOPMaM
1 o0ecrieurBaeT MPOBEJACHUE BCEX BUAOB 3aHITHI (JIAOOpATOPHOU, IPAKTHUECKOH, TUCITUTUIMHAD-
HOM U MEXIUCUUIUIMHAPHON MOJATOTOBKH) M HAYYHO-UCCIIEIOBATEILCKOM paboThl 00yJaromuxcs,
MPEyCMOTPEHHBIX YICOHBIM IIJIAHOM.

8. CootBercTBHE pe3yabTaToB 00ydeHus no nanHomy siementy OITOIT pesynbraTam ocBOeHUS
OIIOII yka3ano B O6meit xapakrepuctuke OITOIT

9. Pabouas nmporpamma BHezapeHa B cOOTBETCTBHM ¢ CoriamieHueM O MpenocTaBlieHuu u3 Qene-
paJIbHOTO OrOJpKETa IpaHTOB B popme cyOcuamii Ha pa3paboTKy mporpaMm OakanaBpuaTta M Ipo-
rpaMM MarucTparypbl M0 MPO(UIII0 «UCKYCCTBEHHBIN MHTEJUIEKT, a TAaK)Ke Ha MOBBIIICHHE KBAJIH-
duKanyy negaroruueckux pabOTHUKOB 00pa30BaTENbHBIX OPraHU3alUil BHICHIETO 00pa30BaHHS B
chepe UCKYCCTBEHHOTO MHTEIUICKTA, 3aKIIOUYEHHBIM «29%» ceHTs0ps 2021 r. Ne 075-15-2021-1036
mexay MI'Y umenn M.B.JlomonocoBa 1 Munobpnayku Poccuu.



