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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 BBIYUCIUTEIBHBIX KOMILUIEKCOB C
apXUTEKTYpor «IIpOpyc», pa3pabOTKU OTKa30yCTOWYUBBIX KOMITBIOTEPHBIX
apXUTEKTYp Ha 0a3e TEXHOJIOTUU O€30MACHBIX BBIUMCICHUH.

3amavyaMu JUCIUTUTHHBI SBIISIOTCS:

- (opMupoBaHME HAaBBIKOB aHAJIM3UPOBATH APXUTEKTYPY HOCTPOCHUS
OTEUECTBEHHBIX  MHUKPOIPOILIECCOPOB €  apXUTEKTypod  «Diupdpyc» U
BBIYMCIIUTEILHBIX KOMIUIEKCAX HAa WX OCHOBE, a TaK)KE HAIPABJICHUS Pa3BUTHS
APXUTEKTYPhl CPEACTB BBIUMCIUTEIBHOW TEXHUKA U  HHGOPMAIMOHHBIX
TEXHOJIOTHi;

- OBJIQJICHHME OCHOBHBIMH METOJaMHU pa3paloTKu A(H(HEKTUBHBIX MPOTpaMM
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. Ilnanupyemble pe3ynbTaThl 00YUeHHS 110 AUCHUTUTHHE (MOJIYIIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbLHOM
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-1 - CnocoOHOCTh MPOBOAUTH OOOCHOBAaHUE COCTAaBa, XapaKTEPUCTUK U
(YHKIIMOHAJIBHBIX ~ BO3MOXHOCTEH  CHCTEeM M CpeAcTB  oOecnedeHus
uH(pOPMAITMOHHON 0€30MacHOCTH OOBEKTOB 3alIUThl HA OCHOBE POCCHUICKUX U
MEXTyHApOIHBIX CTaH/1apTOB.

OOGy4eHue Mo JUCUUIUIUHE (MOAYJIIO) MPENOJaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

3Harth:

- TNPUHLMIBI TMOCTPOCHUS U (YHKIUOHUPOBAHMUS BBIYUCIUTENIbHBIX
KOMIUIEKCOB C apXUTEKYpOil «DNbOPYC» M BBIUUCIUTEIBHBIX CUCTEM HA X OCHOBE,
OCHOBHBIE IMOAXOJbl K pa3pabOTKe OTKa30yCTOMUYMBBIX KOMITBIOTEPHBIX
apXUTEKTYP;

- OCHOBHbIE METOAbl pa3pabOTKM A(PPEKTUBHBIX TpOrpamMm IS
MUKPOIIPOIIECCOPOB €  apXUTeKTypoil «DnpOpyc» Ha s3bikax C/CH+ ¢
MCTIONb30BaHUEM peXKrMa 0€30MacHBIX BBIYMCIICHUH.

YMmeTh:



- OCYHIECTBISATH COOp W MPOBOAWTH aHAJIW3 MCXOIHBIX JAHHBIX IS
pa3pabOTKU MPOTpaMM  BBICOKONPOU3BOJUTEIBHBIX BBIUMCICHUN, a TaKkKe
IPUMEHSTh OCHOBHBIE CHOCOOBI YNPABIEHUS BBIYUCIUTEIBHBIM MPOLIECCOM IPH
napajyiebHON o0paboTke JTaHHBIX C MCIIOJIb30BAaHUEM S3BIKOB
nporpammupoBadus C/C++ B pexxumMe 0€30TaCHBIX BEIYHCIICHU;

- IPUMEHSTh OCHOBHBIE METO/IbI MOPTUPOBAHUS U ONTUMHU3AIMNHU UCXOTHOTO
KOJla TIPOrpaMM TIOJl apXHUTEKTypy «IIpOpyc», pa3paOOTaHHBIX Ha S3bIKAX
nporpammupoBadus C/C++ ¢ UCIIONMB30BaHUEM peKUMa O0€30TTaCHBIX BRIYHUCICHUH.

Baanern:

- HaBbIKaMH YCTAHOBKH OOIIET0 U MPUKIIATHOTO MPOrPaMMHOT0 00ecTIeUeHUs
BBIYHMCIIUTEIBHBIX KOMIUIEKCOB CEpUM «IIbOpYyc», pa3paboTKU MPOrpaMMHOIO
oOecrieueHns sl perieHUs] MPUKIAIHBIX 3a7ad Ha S3bIKaX MPOrPaMMHUPOBAHHMS
C/C++ ¢ ucnonb3oBaHUEM peKUMa O€30TMAaCHBIX BBIUYMCICHUM B COOTBETCTBUU C
TeXHUYCCKAM 3aJlaHWEeM, a TakkKe pa3pad0TKM JOKYMEHTAllUd C Yy4eTOM
TpeOOBaHU CTaHAAPTU3ALINY;

- HaBbIKAMU aHAJIN3a HAYYHO-TEXHUYECKON MH(GOPMAIIIH, OTEYECTBEHHOTO U
3apyOeKHOTO OMBITA MO TEMAaTHKE HAIPaBICHUHN pa3pabOTKU OTKA30yCTOMYUBBIX
KOMITBIOTEPHBIX APXUTEKTYP, HHOOPMAITMOHHBIX TEXHOJIOTHI Ha UX OCHOBE,

a TaKk)Ke COCTABJICHUS OTYETA TIO BBIMOJTHCHHOMY 3a/JaHHIO, y4acTHUS BO
BHEJIPEHUU PE3yJIbTATOB UCCIICAOBAHUNA 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. O06bem gucruIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MeJarorMYeCKUMHU  padOTHUKaAMU U (WIKM)  JIHUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMbI Ha MHBIX YCIIOBHUSX,
IIPY MIPOBEJICHUHN yUCOHBIX 3aHATHI:

KonuuectBo yacos

Tun yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne2

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

3aHATUA JEKIIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O0beM mucCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C




Mearorn4ecKuMy pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTU3aIliu
o0pa3oBaTeNpbHON MporpaMMbl HAa HWHBIX YCJIOBHUSIX, NpPU 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 CaMOCTOSITENFHOM pabOThl 00yUAIONINXCs, a TakXKe B popme
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyecCKuMU pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBIIEKAEMBIMH K peaiM3allii 00pa30oBaTeIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPU MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |Onpenenenue KOMOBIOTEPHON apXUTEKTYphl. O030p COBPEMEHHBIX KOMIIBIOTEPHBIX
apxuTekTyp. OCHOBHbIE TEHJCHIIMH B PA3BUTUU TEXHOJIOTHIA

PaccmarpuBaroTcsi BOpOCHI:

- OIIpeNIeNICHUE KOMITBIOTEPHOM apXUTEKTYpHl, BKIIOYAIOMECH TPU acIIeKTa IIPOCKTHPOBAHUS KOMITBIOTEPOB:
APXUTEKTYPY CUCTEMBI KOMaH/I, OPTaHU3aLHIO, T.€. MUKPOAPXUTEKTYPY, U allaparypy;

- 0030p COBPEMEHHBIX KOMITBFOTEPHBIX APXUTEKTYP M OCHOBHBIX TCHJCHIIMI 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 TIPOrPaMMBbl, pa3Mep (aiiiia HCIIoIHIeMOro KoJa,
BpEMsI BBIIIOJHEHUSI TPOTrPaMMBI.

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

PaccmarpuBarorcst BONpoCHL:

- OCHOBHBIE XapaKTEPUCTUKH KOMIIbIOTEpHOU apXuTekTypsbl: [IponzBoaurensHocTs, CucteMHast
HaJIe)KHOCTh, CTOMMOCTB;

- MPUBOJIUTCS B3aMMOCBS3b MPOU3BOAUTEIHHOCTH M HAJIS)KHOCTH, MOHATHE O0TKA30yCcTOMUMBOCTH: SLA,
MTBF, monenu HagéXKHOCTH

- paccMaTpUBAIOTCS apXUTEKTYPHI BICOKOH noctynHocTi: NUMA, SMP, peruikanms.

3 [MEKpOmpoIeccopsl C apXUTEKTYPOil DIIbOPYC U BBIYHCIUTEIHHBIE KOMIUICKCHI

PaccmarpuBaroTcst BOIPOCHI:

- IPUHIUIIBI TIOCTPOCHUS U ()YHKIIMOHUPOBAHUS MUKPOIIPOIIECCOPOB C apXUTEKTYPOI DIIEOPYC, OCHOBHBIX
XapaKTEPUCTHKH BEIYUCIUTEIBHBIX KOMILICKCOB HA HX OCHOBE, 00IIIee MPOrpaMMHOE 00eCIieYeHUE
«Onpopycy;

- cpezcTBa pa3pabOTKH U OTIAIKU IPOrPaMM




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Mukponporeccopbl C apXUTEKTYpoi D1bOpyc U BBIUMCIUTEIbHBIE KOMIUIEKCHI
(mponomxeHue)

PaccmaTpuBaroTCst BOIIPOCHI:

- OCHOBHBIE HCTOYHUKH IapaJuIeIn3Ma;

- IPUHIMIBI ONTUMH3ALMH KCXOAHOTO TEKCTa IIPOrPaMMbl KOMIHIISITOPOM;

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

1) ot KOMOMIATOPA;

2) onTHMH3AIMU HCXOAHOTO KOJa;

2) cnennanu3upoBaHHOM OMOIMOTEKN MaTeMaTniaeckux GyHkmit EML;

- aHaJIM3 [IPOHU3BOINEIILHOCTH IIPOTPAMM

TexXHOIO0THsI JBOMYHOMN TPAHCIISIMK KOJIa apXUTEKTYphI X86(-64)

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

CpaBHI/ITeJ'IBHI)If/'I aHaJIN3 TEXHOJIOTHI OS30IaCHOr0 UCIOJIH30BAHMS ITAMSTH C YUeTOM
armnapaTHO-IIpOrpaMMHBIX 0COOEHHOCTEH BBIYMCIUTEIBHBIX KOMILUIEKCOB

PaccMarpuBaroTcst BOIpOCHI:

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

- MOJIeNb yIpo3 mporpaMM Ha si3bike C;

- CpaBHHTeHLHLIﬁ aHaJIN3 TEXHOJOTUH 6C3OHaCHOFO HCIOJIb30BaHUA MTAMATH C YUCTOM aIrmnapaTHoO-
MPOTPAaMMHBIX 0COOCHHOCTEH BBIYMCIUTENBEHBIX 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 BHIYUCIECHUH (IPOIOIKEHHE)

PaccmarpuBaroTcsi BOpOCHI:

- peleHuUs] HEKOTOPBIX yrpo3 s3bika C B 3aIUIICHHOM PEKHME;

- IPUMEPBI IPOrPaMM ¢ YS3BUMOCTSIMH H Pe3YJIbTaThl UX BBINOJIHCHUE B OOBIYHOM U 3aIIUILECHHOM
pexuMax:

1) oOpareHue K HECYIIECTBYIOIIEMY 3JIEMEHTY MacCHBa;

2) UCHOJIb30BaHUE yKa3aTeliel Mociie HeNPaBUWIbHBIX apU(PMETHYECKUX Ollepalluii Ha/l HUMHU;

3) ucnosip30BaHNE HEMHUITNATN3UPOBAHHBIX 3HAUCHIH MTEPEMEHHBIX;

4) ucronb30BaHNe 3aBUCIINX yKa3aTellel ocie 0CBOOOKICHHS TaMATH;

5) yTeuku naMATy;

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

C NIEPEMCHHBIM YUCJIOM apryMCEHTOB.

OcHOBBI pa3paboTKH (MMOPTUPOBAHUS ) TpOorpamMM Ha si3bike C IS UCTIOIB30BAHMS B
pexxuMe 6€30MacHBIX BHIYMCICHUN

PaccmatpuBaroTcss OCHOBHBIE CITOCOOBI Pa3pabOTKH (IOPTHPOBAHUS) IPOTPaAMM Ha
s3p1ke C 711 ICTIOTTHEHUS Ha apXUTEKType DIb0pyc B pexkuMe 6€30MacHBIX BEIYHCICHUI.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

10

OcHOBBI pa3pabOTKH (MOPTUPOBAHMUS) TIPOrpaMM Ha si3bike C /ISt UCTIOIB30BAHUS B
pexkuMe 0€30TacHBIX BRIYMCICHHH (ITPOI0HKCHHE)

PaccmaTpuBaroTCs OCHOBHBIC CIIOCOOBI OTIIAKK MPOrpaMM Ha si3bike C IS UCTIONTHECHUS Ha apXUTCKTYPe
DnpOpyc B perkuMe 0S30MaACHBIX BEIUUCIICHHIA

11

OynkuumoHanbHas 6e3onacHocTb B coorBercTBUM ¢ ['OCT P 56939-2024

- onpezeneHre QYHKIMOHAIBHOW O€30MaCHOCTH;

- aHANM3 yrpo3 GyHKINOHAIBHON OE30MaCHOCTH;

- TpeGOBaHMUS K QYKHIMOHAIBHOM Ge3omacHocTH B cootBercTBrE ¢ TOCT P UICO/M3K 15408 (4. 1-3),
I'OCT P 58412—2019, TOCT P 56939—2024, T'OCT P 58412—2019, 1SO 26262 / IEC 61508
(MeXIyHapOHbIE OTpacieBble HCTOYHHUKH)

12

[Tonxob! kK pa3paboTKe CEPBEPHOI YACTH CUCTEMBI KIIMEHT-CEPBEPHON apXUTEKTYPHI C

q)YHKI_II/IOHaJ'ILHO'663OHaCHLIM AAPOM IIPOrpaMMHOTO obecrieyeHus

IMoxxons! k pa3paboTKe cepBEPHON YaCTH CUCTEMBI KIIMEHT-CEPBEPHON apXUTEKTYPHI C
PaccmaTpuBaroTCst BOTIPOCHI:

- aHaJIM3 APXUTEKTYPHBIX OCOOCHHOCTEH aIapaTHO-TIPOrpaMMHOH ITATGOPMBI AT PeaTn3anu
(hyHKIIMOHATbHO-0€30MaCHOTO MPOTrPAMMHOTO 00ECTICUCHS;

- IOJXOJBI K ITOCTPOSHHUIO CEPBEPHOTO MPOTrPAMMHOTO 00ECIIEYEHHS C YI€TOM 0COOCHHOCTH IIAaT()OPMBI

13

[Toxxomp! K pa3pabOTKe CEPBEPHOI YaCTH CUCTEMBI KJIMEHT-CEPBEPHON apXUTEKTYPHI C
(G yHKIIMOHATBHO-0€30MaCHBIM SIIPOM MTPOrPaMMHOT0 o0ecrieueHus (IPoa0KEeHNE)

PaccMarpuBaroTcst BOIpOCHI:
- OJXOJBI K TECTUPOBAHHIO IPOTPAMMHOTO 00ECIICUCHUS;
- olleHKa (YyHKIIMOHATIBHONW 0€3011acHOCTH

14

Br160p anmapaTHO-IporpaMMHOM MIaTGOPMBI Il CO3aHMs OTKa30yCTONYMBON
KOMITBIOTEPHOM apXUTEKTYPhI

PaccmartpuBarorcst BOIpOCHL:

- aHaNM3 TPeOOBAaHMUH U BEIYMCIUTENbHBIX 33/1aY;

- (pyHKIIMOHATBHBIE, TEXHUYECKHE, SKCIUTyaTallHOHHBIE XapaKTEPUCTHUKU BEIYUCIUTEIBHBIX KOMIUIEKCOB,;
- annapaTHble MeTofbl: pezepsupoBanue, ECC, RAID;

- CTEK POTrPaMMHOTO 00ecIeYeHNs], Ha3HAYeHHE, XapaKTePUCTHKH, CIIOCOObI TPUMEHEHHS;

- MpOrpaMMHEIE pelIeHns oTkazoycTorunBocTr: Pacemaker, DRBD, Ceph

15

Br160p anmapaTHO-IpOrpaMMHOM MIaTGOPMBI ISl CO3JaHUS OTKa30yCTONYMBOM

KOMITbIOTEPHOM apXUTEKTYpPHI (IIPOAOKEHHE)

Bri0op anmapatHo-nporpaMMHO#A TI1aTGOPMBI JUIsl CO3AaHHsI OTKA30yCTOWYHNBOW KOMIIBIOTEPHOM
aApXUTEKTYpHI (IPOIOTDKEHHUE)

PaccmarpuBaroTcst BOIpOCHI:

- CIT0CcOOBI TOCTPOCHMSA aNmapaTHO-TIporpaMMHoil matdopmsl (AIIIT), apxutekTypa y371a, TOMOJIOTHH
CBsi3ell 00bEAMHEHNS Y3JI0B, MOJIENN M CPE/ICTBA OPTraHNU3aIlMH BBIYHCIIUTEIBHOTO TIpoliecca,
BUPTYyaIu3alys;

- OaylaHCHPOBKa M MaclITaONPOBaHUE B BHIYUCIUTENBHBIX CPElax;

- MOHUTOPHHI U aBTOMaTH3aIMs BoccTaHoBIeHUs: Prometheus, Keepalived

16

MeToabl HCOBITAHUM BBIYMCINTEIBHBIX KOMIIJIEKCOB U CUCTEM

PaccmarpuBarorcst BOIpoCHI:
- MCTOJbI HCIBITAHWM BBIUMCIUTEILHBIX KOMIIJIEKCOB U CUCTEM Ha COOTBETCTBHE q)yHKLII/IOHaI[BHBIM,




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

TEXHUYECKHM, SKCIUTyaTallHOHHBIM TpeOOBaHUAM U TpeOOBaHMSAM HH(POPMAITMOHHOH U (PYHKIMOHAIBHOM
6e3omacHoCcTH

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

Hp AKTHYCCKHUC 3aHATHIA

/o

Tematuka MPAaKTUYICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

Omnpenenenne 3pHeKTUBHOCTH COBPEMEHHON KOMIIBIOTEPHON apXUTEKTYPBI TIPH
peanu3aniy IporpamMm, COAEp KX OOJIBIIOE YHUCIIO IIUKIIOB, PEKYPCHI U
CHEHATbHBIX apu(METHYECKUX (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 BBIYHUCIIMTCIIBHOI'O ITpOoLecca

B pesynbraTe BhIMONHEHHs pabOThI CTYJCHT HOTy4aeT HaBBIKM CO3AaHUS IPOrpaMM Ha S3bIKax
nporpammupoBanus C/C++ mpu moMoru cpeacTB pa3padbotku, Bxomsmuux B coctaB OC Debian,
MpUMEHEHHUS oTaaunka gdb st nceneoBaHus CTEKa HCIOIHAEMbIX ITPOIIECCOB IIPOrPaMM.

PeructpoBsiii (haiin MUKpOIIpoIieccopoB «IMs0pycy. BeimoHeHHe KOMaH I B
CIEKYJISITUBHOM M MOJIYCIIEKYJISITUBHOM PEKUMaX UCIIOJTHECHUS

B pesynbraTe BHINONHEHHS! paOOTHI CTYICHT MOJIy4aeT MPaKTHUECKHE YMEHUS aHaIi3a acceMOIepHOro
Koza «2mp0pyc». Pa3BUTh y 00yJaronIuXcs KeNaHue K MOBBIIIEHUIO YPOBHS NPO(eCCHOHATBHBIX 3HAHUI B
00J1aCTH METOJIOB M CTIOCOOOB 3KCILTyaTalluH CPEICTB BEIYUCIUTEIBHON TEXHUKH apXUTEKTYpPhI DIs0pyc

OrnieHka MpPOU3BOAUTEILHOCTH MUKpoOMpolieccopa «mb0pyc-8C» U BEIUUCIUTETbHBIX
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 IPEJBAPUTEIBLHON OIKAUYKH SJIEMEHTOB
HECTPYKTYPUPOBAHHBIX MAaCCUBOB JIaHHBIX

B pesynbTate BBITOTHEHHUS PaOOTHI CTYACHT HOIydYaeT HaBBIKK pa3paboTKu 3(Pp(EeKTHBHBIX MPOrpamMMm st
OTEUECTBEHHOM apXUTEKTYPHI «IILOPYC», a TaKXKE OOIINE apXUTEKTypHO HE3aBUCUMbIE PEKOMEHJAIlNH 1O
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 pesynbrate BeIITOTHEHHS PaOOTHI CTYACHT HOJIyYaeT HaBBIKK pa3paOoTKH, OTIaJIKU U 3aIycKa NporpamMM
Ha si3pike C/C++ B pesxrMe OMHAapHOW TPAaHCIISIMN KOJOB apXUTeKTyphI Intel x86 Ha oTeuecTBeHHON
apxutektype e2k. Pa3Buth y oOyuaroniuxcs ’ejJaHue K IMOBBIIICHHIO YPOBHS NPO(eccHOHANBHBIX 3HAHUH
B 00J1aCTH METOJIOB M CIIOCOOOB 3KCILTyaTallny AITOPUTMHUYECKOT0 00eCIIeYeH s 0TeUeCTBEHHbIX
BBIYHMCIIUTEIBHBIX KOMIIIEKCOB «DIb0pyCH»




TemaTuka MpaKTUYECKUX 3aHATUI/KpAaTKOE COlepKaHHe

Mopuens yrpo3 nporpamm Ha si3bike C. PesxxuM 0e30macHBIX BRIYMCICHUH 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 ynpaBieHHeM ONEpaliMOHHON cucteMsl Linux ais apxutektypsl ARM64 ¢ monnepskkoi
MTE B BupryansHoit Mamune 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
KITHCHT-CEPBEPHON apXUTEKTYPHI C (PYHKIMOHATBLHO-0C€30MACHBIM SPOM Ha 0a3e TEXHOJIOTUU
TErMpOBAaHHOM 3alIUTHl HaMATH

11

AHanm3 BpeMeHH BBINOTHEHU iporpaMM. [IpodunmpoBanne xona v MOUCK
KPUTHYECKHUX YYaCTKOB MCIOJIHAEMOI0 KOJIa IPOrpaMMBl

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
MaTemaTtuueckoil ononmnoreku EML

B pe3ynpraTe BRINOTHEHUS paOOTHI CTYICHT MOJTydaeT HaBBIKU pa3paboTKH APPEKTHBHBIX IMPOTPaMM IS
OTEUECTBEHHOU apXUTEKTYphl «II60pyc JIMHYKCY, a TakKe OOIIHe apXUTEKTYPHO HE3aBUCUMbBIS
PEKOMEHAAIUH 110 HAITHCaHUIO0 3()(pEeKTUBHBIX MPOrpamMM, BKIIFOUAIOIINX B CBOIT COCTaB OOJIBIIIOE 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 pesynbTate BeINOIHEHHS paOOTHI CTYAEHT IOIydaeT HaBBIKU 110 CO3/IaHUIO MapajlieIbHbIX 1
panpenenennsix mporpamM B OC cemeiictBa Linux (OC Debian, OC «2ns0pyc JIuaykc») ¢
ucnons3oBanneM texHoioruit MPI, OpenMP, Ipthread, fork()

14

OCHOBBI COo3aaHusd OTKaSOYCTOﬁquHBOFO KJIaCTCpa € UCIIOJIBb30BAHUCM TCXHOJIOTUUHN
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

OCHOBBI CO3/1aHMS OTKA30yCcTOWUYUBBIN 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 OpraHU3aLUH CTPECC-TECTUPOBAHKE U aHAIHN3 COOWHBIX CLIEHApUEB

B PE3YIbTATC BBINIOJIHCHUSA paGOTLI CTYACHT NOJIYy4a€T HaBbIKU IO OpraHUu3alli CTPECC-TCCTUPOBAHUC U
aHanu3 cOOMHEIX CIICHAapUEB

4.3. CamocrosiTenbHas paboTa 00y4aroIUXCS.

n/o

Bun camocrosiTennsHOM paboThI

W3y4eHrne OCHOB OTIIQJKHU TIPOTpamMM, pa3paboTaHHBIX HA S3BIKAX MPOTPAMMHUPOBAHUS
C/C++, c ucnonn3oBanuem gdb B cpeze onepannonHoii cuctemsl Debian Bepenii 9, 10

IToaroroBka k MNPAKTUUICCKUM 3aHATUAM

N3ydeHue yueOHOU UTEpaTyphl U3 IPUBEIEHHBIX HICTOYHUKOB

IToaroToBKa K MpOMEXYTOYHOM aTTECTALMH.

g B WO DN

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIB30BaTh IIPH

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

No
/o

bubnuorpaduueckoe onucanue Mecto gocryna

1

S3pik C++. CTpyKTYphI JaHHBIX U https://library.miit.ru/bookscatalog/metod/03-
JIMHAMHYECKOE BbIIeIeH e mamsTu: Meron. | 41524.pdf (narta obpawenust: 06.06.2026)
yKa3. K ja0. pal. no auc.
ANTOPUTMHYECKHE S3BIKU H
pOTPaMMHUPOBAHUE IS CTY/. Harp.
WNudopmaTrka U BEIYUCIUTETbHAS
TexHuKa, THpopMamoHHbIe CUCTEMBI U
texnosoruu / A.B. Bapponomees; MUUT.
Ka¢. ABTromMaTu3npoBaHHbIE CHCTEMBI
ynpasnenus. - M.: MUUT, 2011. - 58 c. -
bubnuorp.: c. 58. -

[IporpammupoBanue Ha si3pike Cu: https://library.miit.ru/bookscatalog/metod/DC-
NnpakTUKyM 1ist ctyA. Hamp. 09.03.01 1351.pdf (nata obpamenus:06.06.2026)
WNudopmaTrka U BBIYUCIUTEIbHAS TEXHUKA
(Cucrembl aBTOMaTU3MPOBAHHOTO
npoekTupoBanusi) / M. A. I'ypkosa, 3. P.




PesnukoBa; MUUT. Kad. Cucremsr
ABTOMATH3UPOBAHHOTO NMPOEKTUPOBAHHUS. -
M.: PYT (MUUT), 2020. - 70 c. - b. 1.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUILIUHBI (MOYJIA).

- Paznensr «I'maBHOe», «Hayka u oOpazoBanue», «llyOmukanuu» Ha caite
«MICT «32napbpyc». Poccuiickue MHKpPONPOIECCOPbl W BBIYUCIUTEIbHBIC
KOMILICKCHI», http://www.mcst.ru

- HNHTEepHET-yHUBEPCUTET UH(OPMAITMOHHBIX TEXHOJIOTUI
http://www.intuit.ru/

-  Tematuueckuét  dhopym 10  UHDOPMALMOHHBIM  TEXHOJOTHSIM

http://habrahabr.ru/

7. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOeCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOUMOTO ISl OCBOCHUSI TIUCUUTLTUHBI (MOYJIs).

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

8. OmnucaHue MaTepuagbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUIUIMHE (MOIYIIIO).

VYuebnas aymutopus (KoMmmbroTepHbId Kiacc) AJig MPOBEACHHS YYEOHBIX
3aHATHH (3aHATUHN JEKIIMOHHOTO THIA, MPAKTUYECKUX 3aHITHI):

- KOMITBIOTEP TpemnojiaBarelisa, MyJbTUMEIUHHOE 00OopymoBaHue, paboure
CTaHIMU CTYJICHTOB, JOCKA.

Aynutopus OAKIIOYEHA K ceTh «HTepHEeT.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

DK3aMeH BO 2 ceMecTpe.

10. OueHoUYHBIE MaTEpHUAIBI.

OueHoYHbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEJICHUH MTPOMEKYTOUHON
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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