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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enbro ocBOeHUST yueOHOM TUCIIUIUIMHBI SIBISETCS:

- U3YyYCHHE CTyJICHTaMH TEOPHUH U TPAKTUKH OCHOB TIOCTPOCHUS
OTEUECTBEHHBIX MHUKPOIIPOIIECCOPOB W BBIYUCIHUTEIBHBIX KOMILIEKCOB C
apXUTEKTypoil «IIpOpyc», pa3pabOTKH OTKA30yCTOWYUBBIX KOMITBIOTEPHBIX
apXUTEKTYp Ha 0a3e TEXHOJIOTUU O€30MACHBIX BBIUMCICHUH.

3amavyaMu JUCIUTUTHHBI SBIISIOTCS:

- (opMupoBaHME HAaBBIKOB aHAJIM3UPOBATH APXUTEKTYPY HOCTPOCHUS
OTEUECTBEHHBIX  MHUKPOIPOILIECCOPOB €  apXUTEKTypod  «Diupdpyc» U
BBIYMCIIUTEILHBIX KOMIUICKCAX HA WX OCHOBE, a TaK)KE HAIIPaBJICHUS Pa3BUTHS
APXUTEKTYPhI CPEACTB  BBIUMCIUTEIBPHOW TEXHUKA W  HHGOPMAIMOHHBIX
TEXHOJIOTHi;

- OBJIQJICHHME OCHOBHBIMH METOJaMHU pa3paloTKu 3(G(HEKTUBHBIX MPOrpamMm
JUTSI MUKPOTIPOIIECCOPOB C apXUTEKTYpor «ab0pycy Ha a3bikax C/C++

C MCIOJIb30BaHUEM PEKHMMa 0€30TaCHBIX BHIYUCIICHHM;

- OBJIaJICHUE OCHOBHBIMM METOJIaMHU YIIPABJICHUS BBIYMCIUTEIbHBIM
MPOIIECCOM TPH NapajuieIbHOW 00pabOTKE TaHHBIX.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHHS N0 JUCHUILUIMHE (MOIYJIIO).

Ilepeuenp (GopMUPYyEMBIX PpeE3yJbTAaTOB OCBOCHHS  00pa30BaTelIbHOU
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-1 - CnocoOHOCTh MPOBOAUTH OOOCHOBAaHUE COCTaBa, XapaKTEPUCTUK U
(YHKIIMOHAJIBHBIX ~ BO3MOXHOCTEH  CHCTEeM M CpeacTB  oOecnedeHus
uH(GOPMAITMOHHONW 0€30MacHOCTU OOBEKTOB 3allUThI HA OCHOBE POCCUUCKHX H
MEXTyHApOIHBIX CTaH/1apTOB.

OOGy4eHwue 1o JUCUUILUIMHE (MOIYJTIO) MPEANOJaraeT, YTo Mo €ro pe3yjibTaram
oOyyaroruiicst Oyer:

3HaTh:

- TPUHIUIBI TOCTPOCHHUS H  (PYHKIIMOHMPOBAHUS BBIYUCIIHTEIIBHBIX
KOMILJIEKCOB C apXUTEKYPOH « IIHOPYC» M BBIYUCIUTEIBHBIX CUCTEM Ha MX OCHOBE,
OCHOBHBIC TMOAXOABl K pa3pabOTKEe OTKa30yCTOWYMBBIX KOMITBIOTEPHBIX
aApXUTEKTYD;

- OCHOBHBIE MeETOJAbl pa3paboTKu APGEKTUBHBIX MpOrpamMMm s
MHUKPOIIPOIIECCOPOB €  apXUTEKTyporl «JDnbOpyc» Ha s3bikax C/C+H+ ¢
UCIIOJIb30BaHUEM peKrMa 0€30TMacCHbBIX BIYUCIICHHI.

YMmeTh:



- OCYHIECTBISATH COOp W MPOBOAWTH aHAJIW3 MCXOIHBIX JAHHBIX IS
pa3pabOTKU MPOTpaMM  BBICOKONPOU3BOJUTEIBHBIX BBIUMCICHUN, a TaKke
IPUMEHSATh OCHOBHBIE CIIOCOOBI YIPABIEHUSI BBIUUCIUTEIBHBIM MPOLIECCOM MPU
napajyiebHON o0paboTke JTAHHBIX C UCIIOJIb30BaHUEM S3BIKOB
nporpammupoBadus C/C++ B pexxumMe 0€30TaCHBIX BEIYHCIICHU;

- IPUMEHSTh OCHOBHBIE METO/IbI MOPTUPOBAHUS U ONTUMHU3AIMNHU UCXOTHOTO
KOJla TPOrpaMM TIOJl apXHUTEKTYpy «DIbOpyc», pa3pabOTaHHBIX Ha S3BIKAX
nporpammupoBadus C/C++ ¢ UCIIONB30BaHUEM PEKUMa 0€30TaCHBIX BEIYUCICHUH.

Baanern:

- HaBbIKaMH YCTAHOBKH OOIIETO U MPUKIIATHOTO MPOTPaMMHOTO 00eCTIeUeHUS
BBIYHMCIIUTEIBHBIX KOMIUIEKCOB CEpUM «IIbOpYyc», pa3paboTKU MPOrpaMMHOIO
obecrieueHrs sl perieHUs] TMPUKIAIHBIX 33/ad Ha S3bIKaX MPOrpaMMHPOBAHUS
C/C++ ¢ ucnonb3oBaHUEM pekUMa OE30MACHBIX BBIUMUCICHUM B COOTBETCTBUU C
TeXHUYCCKAM 3aJlaHWEeM, a TakkKe pa3pad0TKM JOKYMEHTAllUd C Yy4eTOM
TpeOOBaHU CTaHAAPTU3ALINY;

- HaBbIKAMU aHAJIN3a HAYYHO-TEXHUYECKON NH(OPMAIIHU, OTEYECTBEHHOTO U
3apyOeKHOTO OMBITA M0 TeMaTHKE HaMpaBiIeHUI pa3pabOTKU OTKAa30yCTONYMBBIX
KOMITBIOTEPHBIX APXUTEKTYP, HHOOPMAITMOHHBIX TEXHOJIOTHI Ha UX OCHOBE,

a TaK)Ke COCTABJICHUS OTYETA 1O BBIMOJTHCHHOMY 3a/JaHHIO, y4acTHUS BO
BHEJIPEHUU PE3yJIbTATOB UCCIICIOBAHUNA U Pa3pabOTOK.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIA).

OO6masi TPyJIOEMKOCTh AUCIUILIUHBI (MOnynsi) cocTaBisier 6 3.e. (216
aKaJeMHYEeCKUX vaca(oB).

3.2. O6bem gucruIuHBL (MOAyJsl) B (opMe KOHTAKTHOM pabOThI
oOyJarmmxcss ¢  MENarorMYeCKUMH  pabOTHHKaMu W (WIH)  JUIAMH,
MPUBJICKAEMBIMHU K peaTu3aliyi 00pa30BaTEIIbHON MPOTPaMMbI Ha MHBIX YCIIOBHUSX,
IIPY MIPOBEJICHUHN yUCOHBIX 3aHATHI:

KonuuectBo yacos

Tun yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne2

KonrtakTHas paboTa mpu IpoBeIeHNH yIeOHBIX 3aHATHH (BCETO): 64 64
B tom uucne:

3aHATUA JEKIIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIIA 32 32

3.3. O6peM aucHUIUIMHBL (MOAYJs) B (hOpMe CamMOCTOSITENBHOU pPabOTHI
oOyyarommuxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCS C




Mearorn4ecKuMy pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTU3aIliu
oOpa3oBaTeNnpbHON MporpaMMbl HA HWHBIX YCIOBUSIX, MpPU MPOBEICHUU
IPOMEKYTOYHOM aTTecTalllu cocTapisieT 152 akageMuyeckux yaca (0OB).

3.4. Ilpu 0Oy4eHnu o MHANBUAYAIbHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUIUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTHIO B (POpME caMOCTOSITENHHOM pabOThl 00yUAIOUINXCs, a TaKXKe B popme
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyecCKuMU pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBIIEKAEMBIMH K peaiM3allii 00pa30oBaTeIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU MIPOBEICHUHU IIPOMEXKYTOUHOU aTTECTALIUH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |Onpenenenue KOMOBIOTEPHON apXUTEKTYphl. O030p COBPEMEHHBIX KOMIIBIOTEPHBIX
apxuTekTyp. OCHOBHBIE TEHICHIIMH B Pa3BUTUU TEXHOJIOTUN

PaccmarpuBaroTcsi BOpOCHI:

- OlIpeieNICHUe KOMITBIOTEPHOM apXUTEKTYPhl, BKIIOYAIOIIECH TPU aClIeKTa IPOSKTHPOBAHUS KOMITBIOTEPOB:
APXUTEKTYPY CUCTEMBI KOMaH/I, OPTaHU3aLHIO, T.€. MUKPOAPXUTEKTYPY, U allaparypy;

- 0030p COBPEMEHHBIX KOMITBFOTEPHBIX APXUTEKTYP M OCHOBHBIX TeHICHIIMH B PA3BUTHH TEXHOJIOTHI;

- MOHATHE almapaTHO-TiporpaMmMHast mwiatdopma (AIlIl), oobeauHsIONICe B cCeOC apXUTEKTYPY
MHKPOIIPOLIECCOopa, MPOrpaMMy HayalIbHOTO CTapTa, ONEPAL[HOHHYIO CUCTEMY U KOMITWIISATOD;

- XapaKTEePUCTUKH MPOTPAMMBI, KaK BpeMsi KOMITHIISILIMK TIPOTPaMMBbl, pa3Mep (aiisia HCIIoIHIeMOro Koja,
BpEMsI BBIIIOJHEHUSI TPOTrPaMMBI.

2 |OCcHOBHBIE XapaKTEPUCTUKU KOMITBIOTEPHOM apXUTEKTYpbl: [Ipon3BOAUTENBHOCTS,
CucremHas HaiexKHOCTh, CTOMMOCTh. AHaNIN3 (PAKTOPOB, BIUSIOUIMX HA 3(PPEKTUBHOCTH
MIPUMEHEHUS KOMIIBIOTEPHON apXUTEKTYphl

PaccmarpuBarotcst BONpocChL:

- OCHOBHBIE XapaKTEPUCTUKH KOMIIbIOTEPHOU apXuTekTyphl: [IponsBoaurensHocTs, CucteMHast
HaJIe)KHOCTh, CTOMMOCTb;

- MPUBOJIUTCS B3aMMOCBS3b MPOU3BOAUTEIHHOCTH M HAJIS)KHOCTH, MOHATHE O0TKA30yCcTOMUMBOCTH: SLA,
MTBF, Mmoaenu HanéxHOCTH

- paccMaTpUBAIOTCS ApXUTEKTYPHI BRICOKOH noctynHocT: NUMA, SMP, perumikanms.

3 [MEKpOmpoIeccopsl C apXUTEKTYPOil DIIbOPYC U BBIYHCIUTEIHHBIE KOMIUICKCHI

PaccmarpuBaroTcst BOIPOCHI:

- IPUHLUIIBI IOCTPOCHUS U (YHKIIMOHUPOBAHUSI MUKPOIIPOIIECCOPOB C apXUTEKTYPOI DIIEOPYC, OCHOBHBIX
XapaKTEPUCTHKH BEIYUCIUTEIBHBIX KOMILICKCOB HA HX OCHOBE, 00IIIce IPOrpaMMHOE 00eCIICUeHUE
«OnpoOpycy;

- cpezcTBa pa3pabOTKH U OTIAIKH IPOrPaMM




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

Mukponporeccopbl C apXUTEKTYpoi D1bOpyc U BBIUMCIUTEIbHBIE KOMIUIEKCHI
(mponomxeHue)

PaccmaTpuBaroTCst BOIIPOCHI:

- OCHOBHBIE HCTOYHHUKH IapaJuIeIn3Ma;

- IPUHIMIBI ONTUMH3ALMH KCXOAHOTO TEKCTa IIPOrPaMMbl KOMIHIISITOPOM;

- c1tocoOBI TTOTyYeHHS YPPEKTHBHOTO HCIIOTHIEMOTO KOAA ISl apXUTEKTYPHI «IB0PYC» ©
HCIIOJIB30BaHUEM:!

1) ot KOMOMIATOPA;

2) onTHMH3AIMU HCXOAHOTO KOJa;

2) cnenuanu3upoBaHHON OMOIHOTEKH MaTeMaTniaeckuxX GyHkmit EML;

- aHaJIM3 [IPOHU3BOINEILHOCTH MIPOTPaMM

TexHOIOTHsI IBOUYHON TPAHCIIAIUK KOJIa apXUTEKTYPhI X86(-64)

PaccMarpuBaroTcst BOIpOCHI:
- TEXHOJIOTHUsI OMHAPHOM TPAHCISIIIUKU KOJIa apXUTEKTYphl X86(-64);
- OCHOBBI pa0OTHI ¢ OWHAPHBIM TPAHCISTOPOM YPOBHS MPHIOKCHUI

CpaBHI/ITGJIBHI)If/'I aHaJIN3 TEXHOJIOTHI OS30IaCHOr0 UCIOJIH30BAHMS ITAMSTH C YUeTOM
armnapaTHO-IIpOrpaMMHBIX 0COOEHHOCTEH BBIYNCIUTEIBHBIX KOMIUIEKCOB

PaccMarpuBaroTcst BOIpOCHI:

- AKTYAJIbHOCTb TCTUPOBAHUA IaMTH, OIlII/I6KH " YyA3BUMOCTHU B IPOrpaMMHOM o6ecnequI/m;

- MOJIeNb yrpo3 mporpaMM Ha si3bike C;

- CpaBHHTeHBHBIﬁ aHaJIN3 TEXHOJOTUH 6C3OHaCHOI‘O HCIOJIb30BaHUA MTAMATH C YUCTOM aIrmapaTHoO-
MPOTPAMMHBIX OCOOCHHOCTEH BBIYMCIUTENBHBIX KOMIUIEKCOB

Texuonorusa 6e30IMaCHbIX BEIUUCICHUNA

PaccmatpuBaroTcst BOTIPOCHI:

- OCHOBHBIE TIPUHIIUITEI 0€30TIACHOT'O UCTIOTHEHHS MPOTPaMM B CHCTEMaX Ha 0a3e MUKPOIPOIIECCOPOB C
APXUTEKTYPOH «IMBOpYyC». APXUTEKTYpHAS MOAePKKa THUITU3AINH JaHHBIX;

- OCHOHBI HCTIOJIH30BAHUSI TEXHOJOTUHU 0€30MacHBIX BRIYUCICHUN

TexHonorust 6e30MacHBIX BHIYUCICHUH (MIPOIOKEHHE)

PaccmaTpuBaroTcst BOIIPOCHI:

- pelIeHust HEKOTOPBIX YTpo3 si3bika C B 3aIUIIEHHOM PEXUME;

- IPUMEPHI IIPOTPAMM C YS3BUMOCTSIMH U PE3YJIbTaThl UX BBHIIIOJIHEHNE B OOBIYHOM M 3AIUICHHOM
pexXMMax:

1) oOparieHne K HECYIIECTBYIOIIEMY 3JIEMEHTY MacCHBa;

2) UCTIONIF30BaHME yKa3aTesel Oociie HePaBHIIbHBIX apu(METHIECKIX ONepaIiiii Ha/l HUMH;

3) ucnosip30BaHNE HEMHUITNATN3UPOBAHHBIX 3HAUCHIH MTEPEMEHHBIX;

4) UCIOJIb30BaHUE 3aBUCIIMX YKa3aTeseH mocie 0CBOOOKICHUS MaMsITH;

5) yTedKku namsTH;

6) HCIOJIb30BAHUEC HECTIPABUJIbHBIX TUIIOB /U HEBCPHOI'0 KOJIMYECTBA IEPEMECHHLBIX B BBI30BaX q)yHKHHfI

C NIEPEMCHHBIM YUCJIOM apryMCEHTOB.

OcHOBBI pa3paboTKH (MMOPTUPOBAHUS ) TpOorpamMM Ha si3bike C IS UCTIOIB30BAHMS B
pexkrMe 0e30MaCHbBIX BHIYUCICHHIM

PaccmarpuBaroTcst OCHOBHBIE CITOCOOBI Pa3pabOTKH (MTOPTUPOBAHUS) IPOTpaMM Ha
si3pike C JJIS1 MICTIOTHEHUS Ha apXUTEKType DIMbOpyC B peskUMe 0€301MaCHBIX BBIUYHCICHH.




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

/1

10 |OcHoBbI pa3zpaboTku (MOPTUPOBAHMS) IpOTrpaMM Ha s3bike C 1S HCTIONb30BaHUS B
pexkuMe 0€30TacHBIX BRIYMCICHHH (ITPOI0HKCHHE)
PaccmaTtpuBaroTCsi OCHOBHBIE CIIOCOOBI OTIIAIKH MPOrpaMM Ha si3bike C [UTs HCTIOTHEHUS HA apXUTEKTYpe
OnpOpyc B pexxrMe 0e30MacHBIX BEIYUCICHUN

11 |®ynkumonansHas 6e3omnacHocTh B cooTBeTcTBUU ¢ [OCT P 56939-2024
- onpezeneHre QYHKIMOHAIBHOW O€30MaCHOCTH;
- aHANM3 yrpo3 GyHKINOHAIBHON OE30MaCHOCTH;
- TpeGOBaHUS K QYKHIMOHAIBHOM Ge3omacHocTH B cootBercTBrE ¢ TOCT P UICO/M3K 15408 (1. 1-3),
'OCT P 58412—2019, TOCT P 56939—2024, TOCT P 58412—2019, 1SO 26262 / IEC 61508
(MexmyHApOHBIC OTPACICBBIC HCTOYHUKH)

12 HOI[XO,I[LI K pa3pa60TI<e cepBepHoﬁ YaCTHu CUCTEMBI KHI/ICHT'CCpBepHOﬁ APXUTCKTYPHI C
q)YHKHI/IOHaHLHO'663OHaCHLIM AAPOM IIPOrpaMMHOTO obecrieyeHus
[Noaxomsl K pa3pabOTKe CEPBEPHON YaCTH CHCTEMBI KIIMEHT-CEPBEPHON apXUTEKTYPHI C
PaccmarpuBaroTcsi BOpOCHI:
- QHAJIM3 apXUTEKTYPHBIX OCOOCHHOCTEH anmapaTHO-NPOrPaMMHON IIAT()OPMBI JUIS peann3aniun
(YHKIMOHATEHO-0E30MaCHOTO MPOrPaMMHOTO 00SCIICUCHHS;
- IOAXO.BI K IOCTPOCHHIO CEPBEPHOTO MIPOrPAMMHOT0 0OECIICYSHHS C yIETOM 0COOCHHOCTH TIAT()OPMBI

13 HOI[XO,I[LI K pa3pa60TI<e cepBepHoﬁ 4aCTHu CUCTCMBI KJII/ICHT'CCpBepHOﬁ APXUTCKTYPHI C
(G yHKIIMOHATBHO-0€30MaCHBIM SIIPOM MTPOrPaMMHOT0 o0ecrieueHus (IPoa0KEeHNE)
PaccmartpuBaroTcst BOIpOCHL:
- IOIXO.IBI K TECTHPOBAHHIO MPOrPAMMHOI0 00ECIICUECHUS;
- OLIeHKA (DYHKIMOHAJIBHON 0€30I1aCHOCTH

14 |BeiOop annapaTHO-MPOrpaMMHOM TIaT(HOPMBI JJIsl CO3/1aHUS OTKA30yCTOMUNBOM
KOMIBIOTEPHON apXUTEKTYPhI
PaccmartpuBarorcst BOIpOCHL:
- aHaJIn3 Tpe60BaHHfI 1 BBIYUCIIMTCIIBHBIX 3a1a4,
- q)yHKL[I/IOHaHLHLIe, TEXHUYCCKHUE, OKCIUTYaTaTMOHHBIC XapaKTCPUCTUKU BEIYUCIUTEIbHBIX KOMIIJIEKCOB,
- annapaTHble MeTofbl: pezepsupoBanue, ECC, RAID;
- CTEK MPOrpaMMHOr0 00eCIIeueH!sl, HA3HAYCHHE, XapaKTePUCTHKH, CIIOCOOBI MPUMEHEHHS;
- IpOrpaMMHBIE pelIeHus oTkazoycToitunBoctu: Pacemaker, DRBD, Ceph

15 |BeiOop annmapaTHO-NpOrpaMMHOM TUIaT(HOPMBI 7Sl CO3/IaHUs OTKA30yCTOMYNBOI
KOMITBIOTEPHOM apXUTEKTYpPHI (IIPOAOKEHHE)
Br16op anmapaTtHO-TIpOrpaMMHOM TTaT(hOPMBI 7Sl CO3AaHUS OTKA30yCTOWYNBON KOMIBIOTEPHOM
ApPXUTEKTYPHI (IPOIOTDKEHHUE)
PaccmarpuBaroTcst BOIpOCHI:
- CIT0CcOOBI TOCTPOCHMSA aNmapaTHO-TIporpaMMHoil matdopmsl (AIIIT), apxutekTypa y371a, TOMOJIOTHH
cBsi3eil 00beIMHEHHUS Y3II0B, MOJCIH U CPEACTBA OPraHU3alUH BEIYUCIUTEIBHOTO MpoLecca,
BUPTYyaJIH3aLus;
- OaJlaHCUPOBKA U MacIITAOMPOBAHHE B BBIYUCIHUTEIBHBIX CPEAAX;
- MOHMTOPHHT U aBTOMATH3alus BocctanoBieHus: Prometheus, Keepalived

16 |Meroabl UCIIBITAHUH BBIYMCINTEILHBIX KOMILIICKCOB H CHCTEM

PaccMaTpuBarOTCs BOTIPOCHI:
- METO/IbI CITBITAHN 1 BEIYHCIIUTENIbHBIX KOMILJICKCOB U CUCTEM Ha COOTBETCTBHE (DYHKIIMOHAIBHBIM,




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

TEXHUYECKHM, SKCIUTyaTallHOHHBIM TpeOOBaHUAM U TpeOOBaHMSAM HH(POPMAITMOHHOH U (PYHKIMOHAIBHOM
6e3zomacHocTH

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

Hp AKTHYCCKHUC 3aHATHIA

/o

Temaruka npakTUYECKUX 3aHATHI/KpPaTKOe CoJIep:KaHue

Omnpenenenne 3pHeKTUBHOCTH COBPEMEHHON KOMIIBIOTEPHON apXUTEKTYPBI TIPH
peanu3any NporpamMm, COAEp KX OOJIBIIOE YHUCIIO [IUKIOB, PEKYPCHI U
CHEeIHATBHBIX apu(METHYECKIX (HYHKIIUI

B pesynbTate BBITOTHEHHUS PaOOTHI CTYACHT HOIydYaeT HaBBIKK K OIPEeNICHNIO 3(h(heKTUBHOCTH
COBPEMECHHON KOMIIBIOTEPHOI apXUTEKTYPBI IPH PEATN3AIMU IPOTPAMM, COJCPIKAIIMX OOJIBIIOE THCIIO
LUKJIOB, PEKYPCHil U ClielUaIbHBIX apU(PMETHUECKUX QYHKINH

praBHeHI/Ie HHHaMquCKOﬁ MaMATbIO BBIYHUCIIUTCIBHOI'O ITPpOoLECcCa

B pesynbraTe BhIMONHEHHs pabOThI CTYJCHT HOTy4aeT HaBBIKM CO3AaHUS IPOrpaMM Ha S3bIKax
nporpammupoBanus C/C++ mpu moMoru cpeacTB pa3padbotku, Bxomsmuux B coctaB OC Debian,
NpUMEHEHHUs oTaaunka gdb st nceneqoBaHus CTEKa HCIOIHAEMBIX IPOIIECCOB IIPOrPaMM.

PeructpoBsiii ¢aitin MUKpOTIpoIieccopoB «IMb0pycy». BrimomHenne koMaH 1 B
CIEKYJISITUBHOM U TIOJTYCIIEKYJIITUBHOM PEXXHMaX UCTIOTHEHUS

B pesynbTate BbINOIHEHHS PaOOTHI CTYACHT OJIy4aeT MPaKTHUECKHe YMEHHS aHall3a acceMOJIepHOTro
Koza «2mp0pyc». Pa3BUTh y 00yJaronIuXcs KeNaHue K MOBBIIIEHUIO YPOBHS NPO(eCCHOHATBHBIX 3HAHUI B
00J1aCTH METO/IOB U CIIOCOOO0B IKCILTYaTallMU CPEACTB BHIUUCIUTELHON TEXHUKH apXUTEKTYPhl DIbOpyc

OrnieHka MpOU3BOAUTEILHOCTH MUKpoOMpolieccopa «mb0pyc-8C» U BEIYUCIUTETBHBIX
KoMIUTeKcoB «Anb0pyc-801PCy» u «2nmb0pyc-804»

B pesynbTate BeIIOIHEHHUS paOOTHI CTYACHT HOTyYaeT HAaBBIKU OLIEHKH NTPOM3BOANTEILHOCTH
MHKPOIIPOLIECCOPOB «DIBOPYCH

Pa3pabotka 3¢ (eKTUBHBIX TPOrpamMM Uil OTEUECTBEHHON apXUTEKTYpbl «DIb0pYC»,
MCIOJIb3YIOUINX TEXHOJIOTHIO IPEJBAPUTEIBbHON MOIKAUKH SJIEMEHTOB
HECTPYKTYPHUPOBAHHBIX MAaCCUBOB JIaHHBIX

B pesynbTate BhIOIHEHHS PaOOTHI CTYACHT HOIyYaeT HaBbIKK pa3paboTKu 3P (EeKTHBHBIX MPOrpamMMm st
OTEUECTBEHHOM apXUTEKTYpHI «IILOPYC», a TaKXKe OOIINE apXUTEKTypHO HE3aBUCUMbIE PEKOMEHJalluH MO
HarucaHuro 3PEeKTUBHBIX MPOrPaMM, UCTIOIB3YIOMNX TEXHOJIOTHIO IPEBAPUTEIEHON MOIKAUuKN
3JIEMEHTOB HECTPYKTYPHPOBAHHBIX MACCHUBOB JAHHBIX

OcHOBBI pabOThI ¢ OWHAPHBIM TPAHCIATOPOM YPOBHS MPUIIOKEHUN ONEePaTIOHHON
cucteMsl «Qnpopyc». PaspaboTka nporpammsl Ha si3bike C 1 aHanu3 ee paboThl B
OKpYKEHUH OMHApHOTO TpaHCIATOpa

B pesynbTate BhIIOIHEHHS PaOOTHI CTYACHT HOJIyYaeT HaBbIKK pa3paOdoTKH, OTIaJIKU U 3aIycKa IporpamMmM
Ha si3pike C/C++ B pesxxrMe OMHapHOW TPaHCIISIMN KOJOB apXUTeKTyphI Intel x86 Ha oTeuecTBeHHON
apxutekrype e2k. Pa3surth y oOyuaronuxcs ’eJaHue K IMOBBIICHHIO YPOBHS NpodeccrOHaIBHBIX 3HAHUH
B 00J1aCTH METOJIOB M CIIOCOOOB 3KCILTyaTalluy AITOPUTMUYECKOT0 00ECIIeYeH s 0TeUECTBEHHbIX
BBIYHMCIIUTEIBHBIX KOMILIEKCOB «DIbOpyCH»




Temarnuka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

Mopnens yrpo3 nporpamm Ha si3bike C. PesxkxuM 0e30macHBIX BRIYUCIICHUH armapaTHO-
pOrpaMMHOM mIaTdopmbl «NbOPYyC»

B pe3ysnbTarte BRINOIHEHUS paOOTHI CTYICHT MOJyYaeT HABBIKK pa3pabOTKHU, OTIAJAKH U 3aIyCKa IPOrpaMm
Ha si3p1ke C/C++ B pesxuMe Oe30MacHBIX BEIYUCICHUN

Mogeinb yrpo3 nporpamum Ha si3bike C/C++. Mexanusm ARM MTE (Memory Tagging
Extension)

B pesynbTate BEITOTHEHHUS PaOOTHI CTYACHT HOTy4YaeT HaBBIKK pa3paOOoTKH, OTIAaIKU U 3aIyCKa IporpaMM
Ha si3p1kax C/C++ B 0OBIYHOM peKUMeE U ¢ ucronb3oBanneM MexanusmMa MTE (Memory Tagging
Extension,) moj ynpasiieHHEM ONEpallMOHHON cucteMbl Linux ais apxutektypsl ARM64 ¢ monnepskkoi
MTE B BuptyansHoii mamuae QEMU

OcHoBBI pa3paboTKH (MOPTUPOBaHUA) porpamm Ha s3bike C/C++ 17 UCIOIB30BaHUS B
pekrMe Oe30MaCHBIX BHIYUCIICHHM

B pesynbTaTe BBITOTHEHHUS PaOOTHI CTYACHT HOIydYaeT HaBBIKK pa3pabOTKH (TOPTUPOBAHMUS) IIPOTPAMM Ha
s3bike C/CH+ a7st MCTIONMHEHNS Ha apXUTEKType DIb0pyc B peKUMe 0€30MacHbBIX BEIYUCICHUI.

10

OCHOBBI pa3pabOTKH MPOTrPAMMHOI0 00ECTICYCHHS KITMEHT-CEPBEPHOI apXUTEKTYPHI C
(bYHKLIMOHATIBHO-0€301aCHBIM SJPOM

B pesynbraTe BBIMONHEHHUS PaOOThI CTYICHT MOJIYYaeT HABBIKU Pa3pabOTKK MPOTPaMMHOTO 00ECIICUCHUS
KJIHCHT-CEPBEPHON apXUTEKTYPHI C (PYHKIMOHATBLHO-0€30MaCHBIM SAPOM Ha 0a3e TEXHOJIOTUU
TErMpOBAaHHOM 3alIUTHl NAMSITH

11

AHanu3 BpeMeHHU BbINIOJIHEHUS nporpamm. [IpodunupoBanue koaa u mouck
KPUTHYECKHUX Y4aCTKOB MCIOJHAEMOI0 KOJIa MPOTrpaMMBbl

B pesynbrare BeIMOITHEHHUS paOOTHI CTY/IEHT MOJIYYaeT HAaBBIKK TIOUCKA U aHAIN3a KPUTUIECKUX YUIaCTKOB
HCIIOJIHAEMOT0 KOJIa IIPOTPaMMBI C LIENBI0 UX MOCTIEYIONEei ONTUMHU3AINH, 00ecTIeunBatoNeH
COKpaIllleHHue BPEMEHH BBITIOTHEHUS TPOTPAMMBI B IIEJIOM

12

Pa3paboTka 3¢ (heKTUBHBIX MPOTrpamMM JIJIsl OTEYECTBEHHOM apXUTEKTYPhI «DIBLOPYCH,
BKJTFOYAIOITUX B CBOM COCTaB 0OJIBIIIOE YHUCIIO IIUKIIOB, PEKYPCUH U CIIEIUATbHBIX
apuMeTUUECKHUX OTEPAIIHii, a TAK)KE C UCIIOIH30BAHUEM BBICOKOIIPOU3BOAUTEIHHOM
MaTemMaTrnuuyeckoil ononmnoreku EML

B pesynbTate BBIIOTHEHHS PaOOTHI CTYAEHT MOJIydaeT HaBBIKH Pa3padoTKH 3P (EKTUBHBIX MPOTpaMM ISt
OTEYECTBEHHOH apXUTEKTYpbI «Dnbopyc JIMHYKC», a Takke 00IMye apXUTEKTYPHO HE3aBHCHUMBIE
PEKOMEHAAITNH 110 HATHCaHUIO 3()(PEeKTUBHBIX MPOrpamMM, BKIFOUAIOIINX B CBOI COCTaB OOJIBIIOE YUCIIO
IIUKJIOB, PEKYPCHIA U CTICIINATIBHBIX apU(METHIECKIX ONEPAIlHii, a TAKXKE NCIOIb30BaHUE
BBICOKOIIPOU3BOIUTENILHON MaTeMaTndeckoi oudmuorekn EML

13

Cpencra opraHu3aiuy NapajiesbHbIX U PACIIPEACICHHBIX BBIUUCICHUN HA YPOBHE
ITOTOKOB Y MPOLECCOB B COKPEMEHHBIX KOMIIBIOTEPHBIX apXUTEKTypax

B pe3ynbrarte BRIOTHEHUS paOOTHI CTYICHT MOJyYaeT HABBIKU 110 CO3JJAHUI0 MApAIUICITbHBIX U
panpenenennasix mporpamM B OC cemeiictBa Linux (OC Debian, OC «2ns0pyc JIuHyKC») C
rcnoibp3oBanueM TexHosoruiit MPI, OpenMP, Ipthread, fork()

14

OCHOBEBI COo3aaHusd OTKaSOYCTOﬁquHBOFO KJ1aCTCpa € UCIIOJIB30BAHUCM TCXHOJIOTHMUHA

MPI
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B pesynbTate BBITOTHEHHUS PaOOTHI CTYACHT HOTydYaeT HaBBIKK II0 CO3/IaHHIO Ha 0a3e BUPTYaIbHBIX
mamnH B cpeae OC Debian oTka3oycToHUMBOro Kilactepa ¢ HCHOIb30BaHueM TexHoorunu MPI

15

OcCHOBBI CO3/1aHMS OTKA30yCcTOMYUBBIN Kiactep ¢ Pacemaker u DRBD

B pesynbTate BeIOIHEHHS PaOOTHI CTYACHT HOJIyYaeT HaBBIKK 110 CO3/IaHMIO Ha 0a3e BUPTYaJIbHBIX
mammH B cpene OC Debian oTkazoycroitanBoro kiacrepa ¢ Pacemaker 1 DRBD (Distributed Replicated
Block Device)

16

OCHOBBI OpraHHU3aINH CTPECC-TECTUPOBAHUE M aHATN3 COOMHBIX CIICHAPUECB

B PE3YIbTATC BBINIOJIHCHUSA paGOTLI CTYACHT NOJIYy4a€T HaBbIKU IO OpraHUu3alli CTPECC-TCCTUPOBAHUC U

aHaM3 COOMHBIX ClIeHapHEB

4.3. CamocrosiTenbHas paboTa 00y4aroIUXCS.

n/o

Bun camocrosiTennsHOM paboThI

N3ydeHne 0CHOB OTJIAJKU MTPOTPaMM, pa3padOTaHHBIX Ha SI3bIKaX MPOrPAMMUPOBAHHUS
C/C++, c ucnonn3oBanuem gdb B cpeze onepannonHoii cuctemsl Debian Bepenii 9, 10

IToaroroBka k MNPAKTUUICCKUM 3aHATUAM

N3yuenue yueOHOM IUTEPATYphl U3 IPUBEACHHBIX HCTOUHUKOB

[ToaroroBka Kk IpOMEKYTOUYHOM aTTECTALIMH.

g B WO DN

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIB30BaTh IIPH

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

13.?1 bubnuorpaduueckoe onucanue Mecro nocryna

1 Xenneccu J.JI., [Tarrepcon J[.A. HayuHno-Texnnueckas ouommoreka MUUT
KoMnploTepHas apXUTEKTypa. (naTa obpamenus 010.10.2025) nosnouHslit
KonunuectBennsiit noaxoxn. 3ganue 5-¢. — mnp004 X 38 Teker :
M.: TEXHOC®EPA, 2016- 936 c. : . - | HEMOCPEACTBEHHEIH. 10 51c3.
(Mup paanosnexTpoHukn). - bubnuorp.: c.
839-868. - 1500 7k3. - ISBN 978-5-94836-
413-1

2 | IIporpammupoBanue Ha si3bike Cu: https://library.miit.ru/bookscatalog/metod/DC-
IpaKTUKyM Juis cTy. Harmp. 09.03.01 1351.pdf (nara obpamenus: 22.10.2025)

WNudopmaTuka u BEIUMCIUTEIbHAS TEXHUKA
(Cuctembl aBTOMaTU3UPOBAHHOTO
npoektupoBanusi) / M. A. I'ypkosa, D. P.
PesnukoBa; MUNT. Kad. Cuctemsr
ABTOMATU3UPOBAHHOI'O IPOCKTUPOBAHUA. -
M.: PYT (MUUT), 2020. - 70 c. - b. 1.




3 | Azbik C++. CTpyKTYpBI JaHHBIX U https://library.miit.ru/bookscatalog/metod/03-
JIMHAMHYECKOE BbieieHne mamsitu: meron. | 41524.pdf (nata obpamenns: 22.10.2025)
yKa3. K J1a0. pal. mo Juc.
AJITOPUTMHYECKHE SI3BIKU U
IPOTPaMMHUPOBAHKE VIS CTY/. Harp.
WNudopmaTrka U BEIYUCIUTEIbHAS
TexHuKa, HpopManmoHHbIe CHCTEMBI 1
texnosioruu / A.B. Bapdonomees; MUNT.
Kag. ABTOMaTH3MpPOBaHHBIC CUCTEMBI
ynpasnenus. - M.: MUUT, 2011. - 58 c. -
bubnmorp.: c. 58.

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH(POPMAIIMOHHBIX CHPABOYHBIX CHCTEM, KOTOPbIE MOTYT MCHOJIb30BaTHCS MPHU
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

- Paznensr «I'maBuoe», «Hayka u oOpazoBanuey, «lly0nukanum» Ha caiite
«MICT «32asbpyc». Poccuiickue MHKpONPOIECCOPbl W BBIYUCIUTEIbHBIC
KOMILICKCHI», http://www.mcst.ru

- NHTEepHET-yHUBEPCUTET UH(OPMAITMOHHBIX TEXHOJIOT U
http://www.intuit.ru/

-  Tematuueckuét  dhopym 10  UHDOPMALMOHHBIM  TEXHOJOTHSIM

http://habrahabr.ru/

7. IlepedyeHb  JUUEH3MOHHOIO M  CBOOOJHO  PaclpOCTPaHSIEMOTO
MPOrpaMMHOTO OOEeCreYeHus, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOAMMOTO JIJIS1 OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

1. Juctpudytu OC «29np0pyc-Linux» B coctaBe komIuiekTa noctaBku BK
«Qnpopyc-801PCy», BK «21mb0pyc-804».
2. luctpudbytuB OC Debian Bepcuu 9, 10.

8. Omwmcanume MaTepHAIBHO-TEXHHYECKON 0a3bpl, HEOOXOAUMON s
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIUILTMHE (MOIYIIIO).

VYuebnas aymutopus (KoMmmbproTepHBIA Kiacc) A MPOBEACHHS YYEOHBIX
3aHATUN (3aHATUNA JIEKIIMOHHOTO THUIIA, TPAKTUYECKUX 3aHSATUIN):

- KOMITBIOTEP TpEmnoiaBaTelisa, MyJbTUMEIUHHOE 00OpyaoBaHue, pabouue
CTaHIMHU CTYJICHTOB, JOCKa.

AyauTopus NOAKIOUEHA K ceTu «HTepHeT».

9. ®opma POMEKYTOUHOM ATTECTALINU:



DK3aMmeH Bo 2 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OrneHOoYHBIE MaTepUANIbl, TPUMEHSIEMBIE TIPU MTPOBEACHUH TIPOMEKYTOUHOM
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktomM PYT (MUUT).



ABTODBI:

JIOIICHT, K.H. Kadeapbl
«BprayuciauTeIbHbIE CUCTEMBI U
KBaHTOBBIC KOMMYHUKAITUI

CoryiacoBaHo:

3asenytomumii kadeapoit BCCullb

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

H.A. lIlameHkoB

Bb.B. XKeneukosn

H.A. AanpusiHoBa



