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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenbro ocBOeHUSs1 yueOHOM NUCIMIUIMHBI SBISETCS:

- U3Y4YEHHUE CTyJACHTAaMU TEOPUM U TPAKTUKHM OCHOB MOCTPOCHHUS
OTE€YECTBEHHBIX MHUKPOIPOLECCOPOB M  BBIYMCIHUTEIBHBIX KOMIUIEKCOB C
apXUTEKTYpo «DnIbOpyc», pa3padOTKU OTKa30yCTOMUYMBBIX KOMIIBIOTEPHBIX
apXUTEKTYp Ha 0a3e TEXHOJIOTUU OE30MaCHBIX BHIYUCICHUH.

3ajayaMu AUCIUIUIMHBI SBIISIOTCS:

- (opmupoBaHHEe HABBIKOB aHAJIU3UPOBATH APXUTEKTYPY HOCTPOCHUS
OTEUECTBEHHBIX  MHUKPOIPOILIECCOPOB €  apXUTEKTypod  «DnpOpyc»
BBIYMCIIUTEIBHBIX KOMIUIEKCAX HA MX OCHOBE, a TAKXKE HAMPABICHUS Pa3BUTHUS
ApPXUTEKTYPhl CPEICTB  BBIYMCIUTEIBHON TEXHUKM M UHGOPMAIMOHHBIX
TEXHOJIOTUH;

- OBJIQJICHHME OCHOBHBIMH METOAaMH pa3pabOTKu 3(P(HEKTUBHBIX MPOrpamMm
JUTSI MUKPOTIPOLIECCOPOB C apXUTEKTYpol «np0pyc» Ha si3bikax C/C++

C MCIOJIb30BaHUEM PEKMMa O€30MaCHBIX BHIYMCIICHHT;

- OBJAQJCHUE OCHOBHBIMM METOJAMH YHPABJICHUS BBIYUCIUTEIBHBIM
MPOIIECCOM TIPH MapajuiebHON 00pabOTKe TaHHBIX.

2. [Inanupyembie pe3ynbTaThl 00y4eHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOU
nporpamMmbl (KOMIIETEHIIUI) B pe3yibTaTe 00yUeHHUs M0 AUCIUILUIUHE (MOAYJIIO):

OIIK-7 - CnocobeH pa3pabarbiBaTh MOJUTUKUA OE30MACHOCTH, MOJUTHUKHU
yOpaBICHUS JOCTYIIOM M HH()OPMAIMOHHBIMA TOTOKAMH B KOMIIBIOTEPHBIX
CHCTEMax C y4eToM yrpo3 Oe3omacHoCcTH mH(popManmu U TpeOOBaHUH 1O 3alTUTe
uH(popmaIuy;

IIK-6 - CnocoOHOCTh aHaNM3HPOBATH APXUTEKTYPYy, KOMIIOHEHTHI U
XapaKTEePUCTUKU TEICKOMMYHHUKAIIMOHHBIX W aBTOMAaTHU3MPOBAHHBIX CHCTEM,
BBISIBIISITH TTOTCHITUATBHBIC YSI3BUMOCTH U OIIEHUBATh HH(POPMAIIMOHHBIE PUCKH,

IIK-11 - CnocobHOoCTh pa3pabaTeiBaTh U (POpMaNU30BbIBATH TPEOOBAHMS K
O0e3zonacHocTu HWHGOpPMAIlMM, a TakXKe CO37aBaTb M BHEAPATh MOJUTHKU
0€30MacHOCTH JJIsl KOMITBIOTEPHBIX CUCTEM U CE€TEH C YYETOM aKTyaJbHBIX YTpO3 U
CTaHJapTOB.

OO0yueHnue 1Mo qUCHUIUTNHE (MOIYIIIO ) IPEAIoIaraeT, 4YTo 1Mo ero pe3yJibTaTaM
oOyuatoruiicst Oyier:

3HATH:



- MOPUHIUIBI TOCTPOCHHS U (YHKIUOHUPOBAHUS BBIYMCIUTEIIBHBIX
KOMILIEKCOB C apXUTEKYPOU « IIbOPYC» U BHIYUCIUTEIBHBIX CUCTEM Ha UX OCHOBE,
OCHOBHBIE TOAXOJbI K pa3pabOTKe OTKA30yCTOMYMBBIX KOMIIBIOTEPHBIX
apXUTEKTYD;

- OCHOBHBIE METOABbl pa3paboTku A(P(EKTUBHBIX TPOrpaMMm s
MUKPOIIPOILIECCOPOB  C  apXHUTEKTypor «Impbpyc» Ha s3pikax C/CH+ ¢
WCIOJIb30BAaHUEM PEKHUMA 0€30TIaCHBIX BHIYUCICHHM.

Ymern:

-  QHAJIM3UPOBATH  APXUTEKTYpPY, KOMIIOHEHTBI M  XapaKT€PUCTUKH
TE€JIEKOMMYHUKAIIMOHHBIX U aBTOMAaTHU3UPOBAHHBIX  CHCTEM,  BBISBISTH
NOTEHLUAIbHbIE YA3BUMOCTH U OLIEHUBATh MH(OPMALIMOHHBIE PUCKH;

- OCYILECTBIATH COOp W MPOBOAUTH AHAIW3 HCXOAHBIX MJAHHBIX IS
pa3pabOTKM MpPOrpaMM  BBICOKOIIPOU3BOAUTENBHBIX BBIYUCICHHUM, a TaKxKe
IPUMEHATh OCHOBHBIE CIOCOOBI YIPABICHUS BBIYMCIUTEIBHBIM MPOLIECCOM IMPH
napauiesIbHOM 00paboTke JAHHBIX c HCIIOJIb30BAHUEM S3BIKOB
nporpammupoBanust C/C++ B pexume 0€301acHbIX BBIUUCICHUN;

- IPUMEHSATH OCHOBHBIE METO/Ibl MOPTUPOBAHMS U ONTUMU3AIUU UCXOJTHOTO
KOJla TPOrpaMM TMOJI apXUTEKTYpy «DIbOpyc», pa3paOOTaHHBIX Ha s3bIKaX
nporpammupoBanus C/C++ ¢ uCIOIb30BaHUEM PEKMMA O€30MACHBIX BHIYMCIICHUH.

Baangern:

- HABBIKAMH YCTAaHOBKH OOIIETO ¥ MPUKJIATHOTO MPOTPaMMHOI0 0OecTieueHUs
BBIUMCIUTEIBHBIX KOMIUIEKCOB CEpPHH «DIbOpyc», pa3pabOoTKH MPOrpaMMHOTO
oOecrieueHus sl peuieHus MPUKJIAJHbIX 3a7a4 Ha sI3bIKax MPOrpaMMHUPOBAHUS
C/C++ ¢ ucnonb3oBaHueM pekuMa 0€30MacHBIX BBIYUCICHUI B COOTBETCTBUU C
TEXHUUYECKUM 3aJJaHHEM;

- HaBBIKAMH pa3pabOTKU TOJUTUKH O€30MAaCHOCTH, MOJUTHUKUA YIPaBICHUS
JIOCTYTIOM ¥ MH(OPMAITMOHHBIMH MTOTOKAMHU B KOMIIBIOTEPHBIX CUCTEMAX C yUETOM
yrpo3 6e30nmacHoCTH HHPOpMauK U TPeOOBaHMIA 110 3anTuTe NHHOPMAIIHH;

- HaBbIKaMM pa3pabarbiBaTh U  (QOpMaIu30BbIBaTh TpeOOBaHUA K
O0e3zonacHoctu HWHGOpPMAIlMU, a TakKXKe CO3JaBaTb M BHEAPATh TMOJUTHKU
0€30MacHOCTH JJIsl KOMITBIOTEPHBIX CUCTEM U CETEN C YYETOM aKTyaJbHBIX yTpo3 U
CTaHJapTOB.

3. O0beM TUCHUIUTMHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO0miast TPymnOEMKOCTh AUCIUIUIMHBI (MOIyJs) coctaBisier 4 3.e. (144
akaJeMHUYeCKUX yaca(oB).



3.2. O6bem aucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboTh
oOyyarmuxcsi ¢  MeJaroruueckuMu  paboTHUKaMd ©W  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBHUSIX,
IIPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonTtaktHas paboTa mpu mpoBeIeHIH YIeOHBIX 3aHATHH (BCETO): 64 64
B ToMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO THIIA 32 32

3.3. O0beM aucCHUIUIMHBI (MOIyJsl) B (popMe caMOCTOSITEILHONH palOOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYydYaArOIIUXCS C
nearoruaeckuMu paboTHUKAMHU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeIpbHON TpOrpaMMbl HAa HWHBIX YCIOBHUSX, TIPU MPOBEIACHUH
IPOMEXKYTOUHOM arTecTanuu cocTaBiseT 80 akageMHUuecKkux Jaca (oB).

3.4. Ilpu oOy4eHHMH IO HHAUBUIYaIbHOMY YIYCOHOMY IIJIaHY, B TOM YHCIIE ITPU
YCKOPEHHOM O0y4YE€HHH, 00BEeM JIUCIUILUIMHBI (MOJYJIs1) MOXKET OBITh peaanu30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yYaronuxcs, a Takke B hopme
KOHTaKTHOW pabOThl 00ydaloOIUXCsl C MEAArorunuecKuMu pabOTHUKaMH U (WJTH)
JUIAMU, TIPUBJIEKAEMBIMH K PeaT3aIliu 00pa30BaTEIHbHOM MTPOTrPaMMBbI HA HHBIX
YCIIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConepkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3a"HaTH TEKIIMOHHOTO THUIIA.

y TemaTuKa JISKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHUE
n/m

1 |OnpeneneHue KOMIBIOTEPHON apXUTEKTYpbl. O030p COBPEMEHHBIX KOMITHIOTEPHBIX

APXUTCKTYP. OCHOBHEIE TCHACHIUHN B PAa3BUTHUU TEeXHOJOTr U

PaccmartpuBaroTcst BOIIPOCHI:

- OTpe/IeTICHUE KOMITBIOTEPHON apXUTEKTYPhI, BKIIFOUYAIOIICH TPH aCIICKTa MPOCKTHUPOBAHUS KOMITBIOTEPOB:
ApXUTEKTYPY CUCTEMBI KOMaH]I, OPraHU3alHIO, T.€. MUKPOAPXUTEKTYPY, U almaparypy;

- O630p COBPEMEHHBIX KOMITBIOTCPHBIX apXUTEKTYP U OCHOBHBIX TeH}IeHLIl/Iﬁ B pa3sBUTUHA TeXHOJ’lOFHﬁ;

- MOHATHE anmapaTHo-porpammHast mwiatdopma (AIlIl), o6peaunsioniee B cebe apXUTeKTypy
MHKPOIIPOLIECCOpa, IPOrpaMMy Ha4albHOTO CTapTa, ONEPALMOHHYIO CUCTEMY M KOMITHIISITOD;

- XapaKTEPUCTUKH [TPOrPAMMBI, KaK BpeMsi KOMITUIISIIMU POrPaMMbl, pa3Mep Gaiiia UCIIOTHIEMOro Koja,
BpEMsI BBITIOJIHCHUSI TPOTPAMMBI.

2 |OCHOBHBIE XapaKTEPUCTUKU KOMITBIOTEPHOM apXUTEKTypbl: [Ipon3BOAUTENBHOCTS,
CucteMHas HaJie)kKHOCTb, CTOMMOCTh. AHANIN3 (PaKTOPOB, BAUAIOIIUX HA 3(pPeKTUBHOCTH




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

MIPUMEHEHHUS KOMITBIOTEPHON apXUTEKTYPhI

PaccmarpuBatoTcst BOIpocChI:

- OCHOBHBIE XapaKTEPUCTUKH KOMITBIOTEPHOU apXuTeKTyphl: [IponszBoaurensHocTh, CucTeMHas
HaJeKHOCTh, CTOUMOCTb;

- PUBOJIUTCS B3aUMOCBSA3b MPOU3BOAUTEIBHOCTH U HAJIEKHOCTH, MOHATHE OTKa30yCTOHYHBOCTU: SLA,
MTBF, monenu Haa&KXKHOCTH

- paccMaTpUBAaIOTCS apXUTEKTYPhI BBICOKOH noctynHocT: NUMA, SMP, peruukanus.

Muxkpornpolieccopbl ¢ apXUTEKTypoil DnbOpyC U BEIUMCIUTEIbHbIE KOMIUIEKCHI
PaccmartpuBaroTcst BOIIPOCHI:

- IPUHINIBI TOCTPOEHUS ¥ (PyHKIMOHMPOBAHHS MHKPOIIPOLIECCOPOB C aPXUTEKTYpOi DIIbOPYC, OCHOBHBIX
XAPAKTCPUCTUKU BBIYHUCIIUTCIIBHBIX KOMIIJICKCOB Ha UX OCHOBC, 06H.[e€ nporpaMMHOC obecrneueHue
«QmBoOpyC»;

- CpencTBa pa3pabdOTKU U OTIAIKU POTPAMM

MHUKpPOIpOLIECCOPBI C APXUTEKTYPO DINbOPYC U BEIYUCIUTEIBHBIE KOMITIEKCHI

(mpomomxeHue)

PaccMaTpuBaroTCst BOIIPOCHI:

- OCHOBHBIE HCTOYHHUKH MTapauIeIn3Ma;

- IPUHINIBI ONTUMH3ALIH UCXOAHOTO TEKCTA MPOrPaMMbl KOMITHIIITOPOM;

- croco0bI NoTydeHHs 3(p(HEKTHBHOTO MCIOIHAEMOTO KOJIa IS apXUTEKTYPHI « DIBOPYC» C
HCTIONIb30BAHUEM:

1) onuii KOMIUIISTOPA;

2) onTUMH3ALHU UCXOJHOTO KOJa;

2) crienuanu3upoBaHHOM OnOIMoTeKH MatemMaTiueckux ¢pynkuuii EML;

- aHaJIM3 MPOMU3BOINEIIBHOCTH MTPOTPaMM

TeXHOIOTHsI TBOMYHOMN TPAHCISAIMH KOJIa apXUTEKTYphI X86(-64)
PaccmartpuBaroTcst BOTIPOCHI:

- TEXHOJIOTHsI OMHAPHOM TPAHCISIAK KOJIa apXUTEKTY P X86(-64);

- OCHOBBI PaOOTHI ¢ OMHAPHBIM TPAHCIATOPOM YPOBHSI IPWIIOKEHUH

CpaBHI/ITeHBHHﬁ aHaJIN3 TEXHOJIOTHI 0€30IIaCHOTO MCITOIb30BaHUS IIaMITH C Y4€TOM

armapaTHO-IIPOrpaMMHBIX 0COOEHHOCTEN BBEIYUCIUTEILHBIX KOMILIEKCOB
PaccmarpuBaroTcs BOIpOCHI:

- AKTYaJIbHOCTb TCTUPOBAHUA TAMATH, OIIINOKY U YA3BUMOCTH B IIPOTpaMMHOM O6CCHC‘ICHI/II/I;

- MOJIETIb YTPO3 Mporpamm Ha si3bike C;

- CpPaBHUTEIILHBIN aHAJIN3 TEXHOJIOTHH O€30MaCHOTO HCTIOIB30BAHMS MTAMATH C YYETOM allapaTHo-
MPOrPaMMHBIX OCOOCHHOCTEH BEIYHCIUTENBHBIX KOMIIIIEKCOB

TexuHosorust 0e30MacHbIX BEIUUCICHUN

PaccmaTpuBaroTcst BOIIpOCHI:

- OCHOBHBIE ITPHUHIIMITHI 0€3011aCHOT0 UCTIOIHEHHS POTpaMM B CHCTeMax Ha 0a3e MUKPOINPOLIECCOPOB C
APXUTEKTYPOH «DIBOPYC». APXUTCKTYPHAS MOACPIKKA TUITU3AIMH JaHHBIX;

- OCHOHBI HUCII0JIb30BaHUs TEXHOJIOI'MHU 6630HaCHbIX BBIUMCIIEHUH

TexHoMOTHSI 0€30NaCHBIX BRIYUCICHUH (TIPOIOJDKEHUE)

PaccmarpuBatoTcst BOIpocChl:

- peleHusI HEKOTOPBIX yrpo3 si3bika C B 3aIIUIICHHOM PEKHME;

- IPUMEPBI IPOrPaMM C YSI3BUMOCTSIMHU H Pe3YJIbTAaThl UX BBINOJIHEHHE B OOBIYHOM U 3aIUILEHHOM
pexuMax:

1) obpartieHre K HeCyIIECTBYIOIIEMY 3JIEMEHTY MacCHUBa;

2) UCIOJIb30BaHUE yKa3aTelei 1ocie HenpaBHIbHBIX apU(MMETHUYECKUX OIepaLluil Hall HUMH;

3) ucnonp30BaHUE HEMHUIMATN3UPOBAHHBIX 3HAUECHHUI EPEMEHHBIX;

4) UCTOJIH30BAHUE 3aBHUCIINX YKa3aTeJICH MOCIEe OCBOOOKICHUS MaMSTH;

5) yTeuKH namsITH;




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

6) NCIOJIb30BaHUE HETIPABWIIBHBIX THIIOB W/MIIM HEBEPHOTO KOJIMYECTBA IEPEMEHHBIX B BEI30BaX (QYHKIIHI
C TIEPEMEHHBIM YHCIIOM apryMEHTOB.

OcHOBBI pa3pabOTKH (MOPTHUPOBAHUS) pOrpamMM Ha si3bike C JUIsl HCHIOIB30BAHUS B

peKUMEe 0€e30IacHBIX BEIYUCICHUN
PaccmaTpuBaroTcst OCHOBHBIE CLIOCOOBI pa3paboTKH (IOPTUPOBAHMS) IPOTPaMM Ha
s3pike C 71 MCTIOJTHEHUS Ha apXUTEKType DNbOpycC B pesKuMe 6e30MacHBIX BEIYUCICHUH.

10

OcHoOBBI pa3paboTKu (MOPTUPOBAHUS) TTporpamMM Ha si3bike C I UCTIOIB30BaHUS B

pexuMe 0€30TaCHBIX BEIYMCICHHUH (ITPOIOTIKCHHE)
PaCCManI/IBaIOTCH OCHOBHBIE CITOCOOBI OTJIaAKU IIPOTrpaMM Ha SA3bIKC C JJIA UCITOJIHEHHS Ha AapXUTCKTYpE
Onp0pyc B peskuMe 0€30MacHBIX BHIYUCICHUH

11

OynkuuroHanbHas 6e3onacHocTh B cooTBeTcTBHE ¢ [[OCT P 56939-2024
PaccmatpuBaroTcsi BOIpOCHL:

- ompeecHue PYHKIIMOHAIBHOM O€30MaCHOCTH;

- aHAJIK3 yrpo3 (HYHKINOHATIBHOM 0e30MacHOCTH;

- TpeGoBaHusI K PYKHIMOHAIBHOM Ge3omacHocTr B cootBercTBrE ¢ TOCT P UCO/M3K 15408 (4. 1-3),
I'OCT P 58412—2019, TOCT P 56939—2024, TOCT P 58412—2019, I1SO 26262 / IEC 61508
(MeXIyHapOJHBIE OTPACIIEBbIE HCTOYHUKN)

12

[Tonxone! K pa3paboTKe CEpPBEPHOI YaCTH CUCTEMBbI KIIMEHT-CEPBEPHON apXUTEKTYPHI C

(bYHKLII/IOHaJIBHO-6630HaCHLIM AAPOM MPOrpaMMHOTO obecrneyeHus

PaccmarpuBaroTcs BOpOCHI:

- aHaJIM3 apPXUTEKTYPHBIX OCOOCHHOCTEH aImapaTHO-IPOrpaMMHOI IIaTGOPMBI I peallu3aluu
(GYHKIIMOHATIBHO-0€30MacHOr0 IPOTPAMMHOI0 00CCIICYCHHS;

- OJXO/IbI K MOCTPOCHHIO CEPBEPHOTO MPOTPAMMHOI0 00ECTIEYECHUsI C Y4ETOM OCOOEHHOCTH IIaTPOPMBI

13

[Tonxob! K pa3paboTKe CEPBEPHOM YaCTH CUCTEMBI KIIMEHT-CEPBEPHON apXUTEKTYPHI C

(GYHKIIMOHATIbHO-0€30MaCHBIM SIIPOM MPOTrPAMMHOT0 o0ecriedueHus (TIpoa0KEeHUE)
PaCCManI/IBaIOTCH BOIIPOCHI:

- IOAXOAbI K TCCTUPOBAHUIO TPOTPAMMHOIO O6€CH6‘I€HI/I$I;

- OIICHKA (h)YHKIIMOHATHHOHN 0€30MacHOCTH

14

Bri0op anmapatHo-niporpaMMHO# maaT(opMBl Ui CO3/IaHHsI OTKa30yCTONYNBOM

KOMITBIOTEPHOM apXUTEKTYPbI

PaccmarpuBaroTcst BONpOCHI:

- aHaIM3 TPEeOOBAHUH M BHIYUCIUTENBHBIX 3a/1a4;

- (hyHKIIMOHATIBHBIE, TEXHUUECKHE, YKCILTYaTaI[IOHHBIEC XapaKTEPUCTHKH BBIYMCIUTEIbHBIX KOMILUIEKCOB;
- anmapaTHble MeTobl: pesepBupoBanue, ECC, RAID;

- CTEK MPOrPaMMHOT0 00ecIedeHus, Ha3HaueHHE, XapaKTePUCTHKH, CIOCOObI TPUMEHEHHUS;

- IpOorpaMMHBIE peleHns oTkazoycroitunBoctu: Pacemaker, DRBD, Ceph

15

Bri0op anmapatHo-niporpaMMHO# maaT(opMBl Ui CO3/IaHHsI OTKa30yCTONYNBOM

KOMIIBIOTEPHON apXUTEKTYpHhI (ITPOJOKEHUE)

PaccmatpuBaroTcs BOIpocH:

- crtocoOBI TOCTPOSHHS anapaTHo-TporpaMMHoil miatdopms (AIIIT), apxutektypa y3a, TOIOIOTHI
cBsI3el 00bEANHEHHS Y3JIOB, MOJICIIH M CPEICTBA OPraHU3allMy BEIYHUCIUTENBHOTO IIpoLecca,
BUPTYaJIH3aLHs;

- OaJaHCUPOBKA U MacIITA0MPOBAHKE B BEIYUCIUTEIBHBIX CPEIAX;

- MOHUTOPHHT M aBTOMaTH3aIus BocctaHoBIeHus: Prometheus, Keepalived

16

MeToabl UCTIBITAHWN BBIYUCIUTEILHBIX KOMIUIEKCOB U CUCTEM

PaccMarpuBatoTcst BOIpPOCHL:

- METOZBI MCIIBITAHUI BBEIYUCIUTENBHBIX KOMIIJIEKCOB M CHCTEM Ha COOTBETCTBHE (DYHKIIMOHAIIBHBIM,
TEeXHUYECKHM, SKCIUTyaTallHOHHBIM TpeOOBaHUAM U TPpeOOBaHUAM HH(POPMALMOHHON 1 (yHKIIMOHAIBHON
Oe3omacHOCTH




4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

n/n

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoaepKaHue

Onpenenenne 3¢ (HEeKTUBHOCTH COBPEMEHHON KOMIIBIOTEPHON apXUTEKTYPhI IIPU
peann3aiy NporpamMm, CoAEpIKaIuX O0IBIIOE YNCIIO IIUKIIOB, PEKYPCHI
CHeHUATBHBIX apu(pMeTHIeCKUX (QyHKIUI

B pesynbprarte BRIIOTHEHHUS paOOTHI CTYICHT MTOydaeT HAaBBIKA K OTpeIesieHI0 () (HhEeKTHBHOCTH

COBPEMEHHOW KOMIIBIOTEPHON apXUTEKTYPHI IIPU peaii3alliy IPOrpaMM, COIEPKAIINX OOJIBIIOE YHUCIIO
LUKJIOB, PEKYPCHUH 1 CIIEIIMANBHBIX apUPMETHIECKUX (HYHKIHN

YnpasneHrue TMHAMUYECKON NaMAThIO BIYUCIUTEIIBHOTO ITPOLIECCa

B pe3yibTate BITOIHEHHS PaOOTHI CTYAEHT MOTyYaeT HaBBIKKA CO3aHuUs IPOTrPaMM Ha A3bIKax
nporpammupoBanusi C/C++ mpu IOMOIIH CPEACTB pa3padoTKu, Bxoasaimux B coctaB OC Debian, u
NpUMeHeHHs oTiagurka gdb JUist KCClleIOBaHKsI CTeKa CIOIHAEMBIX MPOIECCOB IPOrpaMM.

PeructpoBslii (aitt MUKpOIIpoIiecCOpoB «IMbOpyc». BrimoaHeHne KoMaH 1 B
CHEKYJIITUBHOM U MOJYCHEKYISITUBHOM PEKUMaX UCIIOJHEHUS

B PE3YyIbTATE BBINTOJTHCHU paGOTI)I CTYACHT IMOJYYaCT NPAKTUYCCKNUEC YMCHU aHaIN3a acceM6nepH0r0
Koga «9m,6pyc». PasBurtn y 06yqa101111/1xc;{ JKCJIaHUEC K MMOBBIIICHUIO YPOBHSA HpO(i)eCCI/IOHaJ'ILHI)IX 3HaHUH B
obactu MCTOOOB 1 CI10co00B OKCITyaTalliu CpeaACTB BBIUMCIUTEILHON TEXHUKHU APXUTCKTYPbI 3n1)6pyc

OrneHka nNpou3BOAUTEILHOCTH MUKpoIIpolieccopa «nb0pyc-8C» U BBIUUCIUTENBHBIX
KoMIuTeKcoB «mbp0pyc-801PCx» u «Dmpopyc-804»

B pesynbTaTe BBITOMHEHHS paOOThI CTYJCHT HOJIy4aeT HaBBIKH OLCHKU IIPOU3BOAUTEIbHOCTH
MHKPOIIPOIIECCOPOB «DMBOPYCH

Pa3zpaboTka 3(ppekTUBHBIX TPOTPaMM JIJIsI OTEYECTBEHHON apXUTEKTYPHI « DIB0pYyC,
HCIOJIB3YIOIUX TCXHOJIOTHUIO npe;[BapnTeanoﬁ INOJKAYKH 3JICMCHTOB
HECTPYKTYPUPOBAHHBIX MACCUBOB NaHHBIX

B pe3ynbTaTe BBIIOMHEHHS paOOThI CTYSHT H0JIy4aeT HaBBIKU Pa3paOoTKU 3 (EKTUBHBIX IPOrpaMM I
OTEUECTBEHHON apXUTEKTYPhI «DIbOPYC», a TaKxKe 00IIre apXUTEKTypHO HE3aBUCUMbIE PEKOMEHIALlUH 110
HaIMCaHUIO 3 ()EKTUBHBIX MPOrpaMM, HCIOIB3YIOIUX TEXHOJIOTUIO PEIBAPUTEIBHON MTOAKAYKH
JJIEMEHTOB HECTPYKTYPHUPOBAHHBIX MaCCUBOB JAHHBIX

OcHOBBI paOOTHI ¢ OUHAPHBIM TPAHCIATOPOM YPOBHS MPUIOKEHUH ONEepalinoOHHON
cuctembl «nb0Opycy». PazpaboTka nporpammsl Ha si3bike C 1 aHaIU3 ee padoTHI B

OKPY>KCHHH OWHApHOTO TPAHCIATOPA

B pesynbrate BbIoIHEHHS paOOTHI CTYAEHT NOTyYaeT HABBIKH Pa3padOTKH, OTJIQJKU H 3aIycKa IporpamMm
Ha s3bike C/C++ B perxume OMHApHOM TpaHCIALUK KOJIOB apXUTeKTyphl Intel X86 Ha oTeyecTBEHHOMH
apxurektype e2k. Pa3zBuTh y 00y4aromumxcs xejaHue K NOBBIIICHUIO YPOBHS MPO(GeCCHOHATIBHBIX 3HAHUN
B 00JIaCTH METO/IOB U CIIOCOOOB 3KCIUTyaTalluy alrOPUTMHIECKOr0 00ECIIEYEHHUs] OT€YECTBEHHbBIX
BBIUHMCIIUTEIBHBIX KOMITIEKCOB «DIBOpyC»

Mopaenb yrpo3 nporpamm Ha si3bike C. PexxuM 6e30macHbIX BBIYUCIICHHUH anmapaTHoO-

pOTrpaMMHOM 1aTHopMbl «IBOPYC»
B pesynbrarte BRIOIHEHUS pabOTHI CTYICHT MOJTyYaeT HaBBIKK pa3pabOTKH, OTIIAJKU U 3aITyCKa MPOrpaMM
Ha si3pike C/C++ B peskuMe 0€30MacHbIX BRIYHCIICHUI

Monens yrpo3 nporpamm Ha si3bike C/C++. Mexanusm ARM MTE (Memory Tagging

Extension)
B pe3ynbTaTe BBITOMHEHHS paOOThI CTYJEHT IOJIy4aeT HaBBIKM Pa3pabOTKH, OTIaJKH U 3aIycKa IporpaMm
Ha s1361kax C/C++ B 0OBIYHOM pexuMe U ¢ ucnoib3oBanneM mexannmMa MTE (Memory Tagging




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

Extension,) mox ympasieHHeM OIepanrnoOHHON cUcTeMBI Linux mist apxutekTypsl ARM64 ¢ monnep kkoit
MTE B BupryanpHOi#t Mammae QEMU

OcHOBBI pa3paboOTKy (MOPTUPOBaHHUs) MporpaMM Ha si3bike C/C++ 11 UCIONb30BaHUS B

peKUMEe 0C30IaCHBIX BBIYHCICHHH
B pesynbrate BhINOJIHEHHS PaOOTHI CTYACHT HOIyYaeT HABBIKKA pa3paOdoTKH (IIOPTHPOBAHKS ) IPOTPaMM Ha
s3pike C/C++ Ai1sl NCTIOJTHEHUS Ha apXUTEKType DIIbOPYC B pexknMe 0e301aCHBIX BBIYUCICHHUH.

10

OcHOBBI pa3pabOTKK MPOTrPAMMHOI0 00ECIICUEHUS KIIMEHT-CEPBEPHON apXUTEKTYPHI C

(GYHKIIMOHAJIbHO-0€30MaCHBIM SIIPOM

B pesynbrate BRIOTHEHUS pabOTHI CTYIEHT MOyYaeT HaBBIKU pa3pabOTKH MPOTPaMMHOTO 00eCTICUCHHUS
KITUCHT-CEPBEPHON apXUTEKTYPHI ¢ PYHKIIMOHAIEHO-0E30IaCHBIM SIIpOM Ha 0a3e TeXHOJIOTHU
TeFHpOBaHHOﬁ 3allIMUThI ITaMsATHU

11

AHanu3 BpeMeHH BbINOJHEHU porpamM. [lpodunupoBanue koaa u mouck
KPUTHYECKHUX YYaCTKOB UCIOJIHIEMOr0 KOJia IpOrpamMmbl

B PE3YIbTATE BBINTOJTHCHUA paGOTI)I CTYACHT IOJTYYacT HABbIKU ITOMCKA U aHaJIN3a KPUTHICCKUX YUAaCTKOB
HCIIOJIHAEMOI'0 KOJa MPOrpaMMBbl € HEJIBIO UX HOCJIC,Z[yIOIHCfI ONITUMH3alluH, O6eCHe‘II/IBaIOH.[eI‘/’I
COKpaIeH1ue BPEMEHHU BBIITIOJITHEHUS MTPOTPaMMBI B LIEJIOM

12

Pa3zpaboTka 3(pGekTUBHBIX TPOrpaMM I OTEYECTBEHHON apXUTEKTYPhI « DIBOPYCH,
BKIIFOYAKOIIINX B CBOI1 cocTaB 0O0JIBIIIOE YHUCIIO OHUKIJIOB, peKprI/Iﬁ U ClICOUAJIbHBIX
apI/I(bMeTI/I‘-IeCKI/IX onepaunﬁ, a TAK)KE C UCITOJIb30BaAHUECM BLICOKOHpOH3BO,[[HTeHLHOf/'I
MaTtemMaThdeckoii ononmoreku EML

B pesynbrate BbINogHEHHS paOOThI CTYACHT MOTyYaeT HABBIKKA Pa3paboTKu AP (EKTUBHBIX MPOTPaMM ISt
OTEUYCCTBEHHOMN apXUTEKTYPbI «Dab0pyc JIHHyKe», a Takke 00IIHe apXUTEKTYPHO HE3aBUCHMBIC
PEKOMEHIANINH 110 HAITUCAHUIO Y PEKTHBHBIX IPOTPAMM, BKJIIOYAIOIINX B CBOW COCTaB OOJBIIIOE YHCIIO
[UKJIOB, PEKyPCHH U CTICIHATFHBIX apH(PMETHIECKUX OTIepalnii, a TAKKE MCIIOIF30BaHHE
BBICOKOIIPOM3BOANTEIBHON MaTeMaTHaeckoi ononmmrorekn EML

13

Cpe,Z[CTBa OpraHu3aluu MmapajajaCiIbHbIX U PACIIPCACICHHBIX BBIYMCIICHHI Ha YPOBHC
IMMOTOKOB U IIPOLCCCOB B COKPEMCHHLIX KOMIIBIOTCPHBIX APpXUTCKTYypax

B pesynbrate BbINOIHEHHS PaOOTHI CTYACHT MOIyYaeT HABBIKK 110 CO3/IaHHIO TTAPAJUISIbHBIX U
panpenenennbix nporpamm B OC cemeiictBa Linux (OC Debian, OC «2ap0pyc Jlunyke») ¢
ucnonp3oBanueM texnonoruit MPI, OpenMP, Ipthread, fork()

14

OCHOBBI CO3/1aHMS OTKa30yCTOMYMYMBOTO KJIACTEPA C UCTIOIb30BAHUEM TEXHOJIOTUUHU
MPI

B pesynbrate BeITOTHEHHUA PaOOTHI CTYACHT HOIy4YacT HABBIKY 110 CO3/IaHMIO Ha 0a3e BUPTYaIbHBIX
MmamuH B cpeqe OC Debian oTka3oycToHYHMBOTIO KJIacTepa ¢ UCIOIb30BaHUEM TexHoorunn MPI

15

OcCHOBBI cO3/1aHUs OTKa30ycTOHUMBBIH KiacTep ¢ Pacemaker 1 DRBD
B PE3YIbTATE BBINTOJTHCHU pa60TLI CTYACHT NOJY4acT HAaBbIKKU MO CO3JaHUIO HaA Oase BUPTYaAJIbHBIX

MariuH B cpene OC Debian otkaszoyctoiiunBoro kinactepa ¢ Pacemaker u DRBD (Distributed Replicated
Block Device)

16

OCHOBBI OpTaHU3aIlUN CTPECC-TECTUPOBAHNE U aHATIN3 COOMHBIX CIIEHAPUEB
B pesyunpTaTe BBITOMHEHHS padOThl CTYJCHT HOJIyYaeT HaBBIKH 110 OPraHU3alUK CTPECC-TECTUPOBAHUE U
aHanm3 cOOMHBIX CIICHApHEB

4.3. CamocrosTenbHas paboTa 00yJarommxcsi.

n/n

Bun camocrosiTenbHOM paboTh

HOI[FOTOBKa K IIPaKTHYCCKUM 3aHATHAM




Bun camocrosiTenbHO#M paboTh

N3ydenne yueOHON AUTEpATYphl U3 MIPUBEICHHBIX UCTOYHUKOB

IToaroroBska k HpOMe)KYTOHHOﬁ aTTCCTallluH.

[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

5. llepeuens wu3naAHU,

OCBOCHHMH JTUCIUIIINHBI (MOJTYJIs).

KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATH

npu

Ne
/o

bubnuorpaduyeckoe onucanue

Mecto nocryna

1

OnepanroHHbIE CUCTEMBI: yueb. mocodue
st ety . cnen. CAIIP u ctpouTenbHbIX
crert. / B.IO. Cmupnos, O.B. CmupHOBa,;
MUUT. Kad. CAIIP TpaHCIOPTHBIX
KOHCTPYKLUU U coopyxkeHnuid. - M.: MUNT,
2007. - 152 c. : win. - bubnuorp.: c. 152.

https://library.miit.ru/miitpublishing/04-
35230.pdf (mara obparenust 15.07.2026)

ITporpamMmmupoBanue Ha si3bike Cu:
IPaKTUKYM JuIst cTya. Hanp. 09.03.01
WNHudopmaTrka U BEIYHCIUTEIbHAS TEXHUKA
(CucremMBI aBTOMaTH3MPOBAHHOTO
npoektupoBanus) / M. A. I'ypkosa, D. P.
PesnukoBa; MUUT. Kad. Cuctemsr
ABTOMATH3UPOBAHHOTO MPOEKTUPOBAHMUSL. -
M.: PYT (MUUT), 2020. - 70 c. - b. 1.

https://library.miit.ru/bookscatalog/metod/DC-
1351.pdf (nara oopamenwus: 07.06.2026)

Azpik C++. CTpyKTYyphl JaHHBIX U
JTMHAMAYECKOE BBIJICTICHHE TTAMSITH: METO/I.
yKa3. K ja0. pal. mo auci.
ANTropuTMHUYECKHE S3bIKU U
IpOrpaMMHUPOBAHUE VISl CTYA. Harp.
WNudopmaTrka U BBIYUCIUTEIbHAS
TexHuka, THpopMamonHble cucTeMbl 1
texHonoruu / A.B. Bapponomees; MUUNT.
Ka¢. ABromMarn3upoBaHHBIE CHCTEMBI
ynpasienus. - M.: MUUT, 2011. - 58 c. -
bubmuorp.: c. 58. - 49.11 p.

https://library.miit.ru/bookscatalog/metod/03-
41524 .pdf (nata o6pamenus: 07.06.2026)

6. IlepeueHb COBpPEMEHHBIX

po¢eCCHOHATILHBIX

0a3 JaHHBIX WU

MH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIb30BATHCSA TPHU

OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

«MILICT

Paznensl «I'maBHoe», «Hayka u obOpazoBanue», «IlyOnaukaruu» Ha caite

«OIB0pYyCY.

KOMILIEKCHI», http://www.mcst.ru

Poccuiickue MHUKpOIpOUEeccCopsl

N BBIYHMCIIMTCIILHBIC



W HTEpHET-yHUBEPCUTET UH(OPMAIMOHHBIX TEXHOJIOTU
http://www.intuit.ru/
TemaTnueckui bopym 1o “H(pOPMAITMOHHBIM TEXHOJIOTUSIM

http://habrahabr.ru/

7. IlepeuyeHb JHMIEH3UOHHOTO H  CBOOOJHO  PaCHPOCTPAHAEMOTrO
IPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOICTBA,
HEO0OXOIMMOTrO /111 OCBOCHHUSI TUCIUIIIIUHBI (MOIYJIs).

1. Juctpubytus OC «3np0pyc-Linux» B cocraBe komIuiekTa nocraBku BK
«Qnopyc-801PCx», BK «2n66pyc-804».
2. ductpudbytus OC Debian Bepcun 13.

8. OmnucaHue MaTepuaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIAUMOU  IJis
OCYIIIECTBJIEHUSI 00pa30BaTEIBLHOrO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

VYuebnas aymuropus (KoMmbproTepHBIH Kilacc) Il MPOBEICHUS YYeOHBIX
3aHATUHN (3aHATUN JEKIIMOHHOTO THUIIA, TPAKTUYECKUX 3aHATUIN):

- KOMIIBIOTEP MpEernojaBaress, MyJbTUMEIUNHOE 000pyIOBaHUE, paboune
CTaHIMH CTYJEHTOB, 10CKA.

AyauTopus NOAKIIOUEHA K ceTu «HTepHeT».

9. ®opma MpOMEKYTOUYHOM aTTECTAILIUMU:

DK3aMeH B 9 cemecTpe.

10. OueHouHbIe MaTEPHUAIIBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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