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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
TEXHOJIOTHUH;

- 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 (KOMIIETEHIIUM) B pe3ysibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-7 - CnocoOeH pa3pabarbiBaTh MOJUTUKUA OE30MACHOCTH, MOJUTHUKH
yIOPaBJICHUs] JOCTYNOM U HMHPOPMAIMOHHBIMH TIOTOKAMH B KOMITBIOTEPHBIX
CUCTEMaX C Y4ETOM yrpo3 0e30MmacHOCTH HH(POPMAIUKA U TPEOOBAHUI 10 3aIUTe
uHbopMaIny;

IIK-6 - CnocoOHOCTh aHAIM3UPOBATH APXUTEKTYPY, KOMIIOHEHTHI U
XapaKTePUCTHKN TEIEKOMMYHHUKAIIMOHHBIX M aBTOMAaTHU3WPOBAHHBIX CHCTEM,
BBISIBIISATH MTOTCHITMAIBHBIC YSI3BUMOCTH U OTICHUBATh WH()DOPMAITMOHHBIC PUCKU;

IIK-11 - CnocobHocTh pa3padaTeiBaTh U (POPMaIN30BbIBATH TPEOOBAHUS K
O0e3zonmacHocTH MH(pOpPMALUM, a TakXKe CO3/1aBaTh M BHEAPATH TMOJUTUKU
0€30MMacHOCTH AJ11 KOMIIBIOTEPHBIX CUCTEM U CETEH C YUETOM aKTyaJbHBIX YIpO3 U
CTaHJapTOB.

OOGy4eHwue 1o JUCUUIUIMHE (MOIYJTI0) MPEANOJaraeT, YTo Mo €ro pe3yJibraramMm
oOyyaromuiicst Oyer:

3HATD:



- TNPUHIOUIB 0E30MacHOTO YNpPABICHHS IaMATBIO B  COBPEMEHHBIX
KOMITBIOTEPHBIX apXHTEKTYPaX;

- TMPUHLUMBI TIOCTPOCHHS ¥  (YHKIHOHHPOBAHHS  BBIYUCIHATEIHLHBIX
KOMILJIEKCOB C apXUTEKYpOH «DIbOPYC» M BEIYUCIUTEIBHBIX CHCTEM Ha UX OCHOBE,
OCHOBHBIE TOIXOABl K pa3pabOTKe OTKAa30yCTOMYMBBIX KOMITBIOTEPHBIX
aApXUTEKTYDP;

- OCHOBHBIE METOABI pa3paboTku APQPEKTUBHBIX IMPOTpaMM IS
MHUKPOTIPOIIECCOPOB €  apXHUTEKTyporh «ipOpyc» Ha s3bikax C/CH+ ¢
HCTIONTb30BAHUEM PEKMMa O€30TTaCHBIX BEIYMCICHUH.

Ymern:

- AHaJIM3UpPOBaTh APXUTEKTYpPy, KOMIIOHEHTBI M  XapaKTEpUCTHKHU
TEJICKOMMYHUKAIIHOHHBIX M aBTOMAaTU3UPOBAHHBIX  CHUCTEM,  BBISBIISTH
MOTEHIUAJIBHBIC YSA3BUMOCTH U OLICHUBATh UHGOPMAIIMOHHBIE PUCKH;

- OCYIIECTBISATb COOp W MPOBOJUTH AaHAINU3 MCXOJHBIX JAHHBIX IS
pa3pabOTKU MPOrpaMM  BBICOKOIIPOU3BOJUTEIIBHBIX BBIYMCICHUN, a TaKxke
PUMEHSTh OCHOBHBIE CIIOCOOBI YIIPABIEHUSI BBIUUCIUTEIBHBIM MPOLIECCOM MpPHU
IapajjIeIbHOU o0paboTke JTAHHBIX C VICIIOJIb30BAHUEM A3bIKOB
nporpammupoBanusi C/C++ B pexume 6€301acHbIX BEIYUCICHUN;

- IPUMEHATh OCHOBHBIE METO/IbI TOPTUPOBAHUS U ONITUMHU3ALNKN UCXOIHOTO
KOJla TMPOrpamMM IMOJ, apXUTEKTYpy «IIbOpyc», pa3paOOTaHHBIX Ha S3BIKAX
nporpammupoBanus C/C++ ¢ UCTI0JIb30BaHUEM peKUMa 0€30TaCHBIX BEIYMCIICHUH.

Baaners:

- HAaBbIKaMH YCTAHOBKH OOIIETO U MPUKIIATHOTO MPOTPaMMHOTO 00eCTICUeHUS
BBIYHMCIIUTEIBHBIX KOMIUIEKCOB CEpUM «IIbOpYyc», pa3paboTKu MPOrpaMMHOIO
oOecrieueHus JUisl pelieHus] MPUKIAIHBIX 33/a4 Ha SI3bIKaX MPOrpaMMHUPOBAHUS
C/C++ ¢ ucrnonb3oBaHueM pexuMa 0€30TaCHBIX BBIUMCIECHUN B COOTBETCTBUU C
TEXHUYECKUM 33/IaHUEM;

-  HaBBIKAMM  TPUMEHEHUS  MEXaHWU3MOB  TETHPOBAHHOW  IMMaMsiTH,
peanuzoBaHHbIX B apxutTekrypax ARM MTE u e2k (3as0pyc), 11 moCcTpoeHUs
OTKa30yCTOWYMBBIX KOMIIBIOTEPHBIX aPXUTEKTYD;

- HaBBIKAMU Pa3pabOTKU MOJUTHUKH O€30MaCHOCTH, MOJUTHUKU YIPABICHUS
JOCTYIIOM U UH()OPMAITMOHHBIMUA TTOTOKAMH B KOMITBIOTEPHBIX CUCTEMAaX C YYETOM
yrpo3 6e30macHOCTH HHPpOPMAIUK U TPEOOBAHMIA 110 3anuTe HHHOPMAIIHH;

- HaBbIKAaMM pa3pabaTbiBaTh W  (OPMaJU30BBIBATH TpeOOBaHUA K
Oe3omacHocT MHGOpPMAlUM, a TakXKe Cco37aBaTh M BHEAPATh MOJUTHKU
0€30MacHOCTH sl KOMITBIOTEPHBIX CUCTEM U CETEN C YUETOM aKTyaJbHbIX YTpo3 U
CTaHJapTOB.



3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O0mias TpyA0eMKOCTb JTUCIMUIUTMHBI (MOTYJIS).

OO6miast TPyIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 4 3.e. (144
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3ainyi 00pa30oBaTEIbHON MPOTPaMMBbI HA MHBIX yCIOBHUSX,
P MIPOBEJICHUH yUCOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne9

KonTtakTHas paboTa pu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEr0): 64 64
B toMm uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO THUIIA 32 32

3.3. O06beM aucHMIUIMHBI (MOAYJsl) B (opMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHONM padOThl OOydYArOUIUXCSA C
MearOrnIeCKUMU PabOTHUKAMHU | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTi3aIiu
oOpa3zoBaTenpHON TpOorpaMMbl HA HWHBIX YCIOBHSAX, TP  IPOBEIACHUH
IPOMEKYTOUYHOM aTTecTanuu coctapisieT 80 akaieMruueckux yaca (oB).

3.4. Ilpu 0Oy4yeHnH 1o MHAMBUAYAIbHOMY Y4€OHOMY IIJIaHY, B TOM YHCJIE [IPU
YCKOPEHHOM 00y4Y€HHHU, 00bEM TUCHUIUIMHBI (MOAYIS]) MOKET OBITh pean30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaIOIIUXCs, a TAKKe B (hopme
KOHTAKTHOU pabOThl 00yUYarOIIUXCSl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JULAMU, PUBJIEKAEMBIMH K peaiM3aluy 00pa30BaTEIbHOM MPOrpaMMbl Ha UHBIX
YCIIOBUSAX, IPH POBEAEHUHU POMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3aHATHA NTEKIIMOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |Omnpenenenue KOMIBIOTEPHOM apXUTEKTyphl. O030p COBPEMEHHBIX KOMITbIOTEPHBIX

APXUTCKTYP. OCHOBHBIE TCHACHI WU B PA3BUTHU TEXHOJIOT U
PaccmarpuBarorcst BOIpOCHI:
- OMPCACIICHUE KOMHLIOTepHOﬁ APXUTEKTYPHI, BKHIO‘IaIOL[IGﬁ TpH aClI€KTa IPOCKTUPOBAHUA KOMIIBIOTCPOB!:

APXUTEKTYPY CUCTEMbI KOMaH/[l, OPraHU3aLUIO0, T.€. MUKPOAPXUTEKTYPY, U alnaparypy;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

n/m
- 0030p COBpEMEHHBIX KOMITBIOTEPHBIX apXUTEKTYP W OCHOBHBIX TCHICHINI B Pa3BUTHH TEXHOJIOTHIA;
- OHATHE amapaTHO-NporpamMHas mwiatdopma (AIII), o6benuHsIONICE B CEOC APXUTEKTYPY
MHKPOIIPOLIECCOPa, MPOrpaMMy HAYadbHOTO CTAPTA, OMEPALMOHHYIO CHCTEMY U KOMITUILSITOP;
- XapaKTEePUCTHKH POTPAMMBI, KaK BpeMsi KOMIIJIAL[MN TPOTrpaMMbI, pazMmep (aiiia HCIOTHIEMOro Koja,
BPEMsI BBIMOJHEHHUS TPOrPAMMBbI.

2 |OcHOBHBIC XapaKTEPUCTUKH KOMITBIOTEPHON apXUTEKTYphI: [Ipon3BOIUTEIHHOCTD,
CucremHast Haie)XHOCTh, CTOMMOCTh. AHaIM3 (PAKTOPOB, BIUAIOMNX Ha 3(pPekTuBHOCTH
MIPUMEHEHHUS KOMITBIOTEPHON apXUTEKTYPhI
PaccmarpuBaroTcsi BOIpOCH:

- OCHOBHBIC XapaKTEPUCTUKN KOMIBIOTEPHON apXUTEeKTyphl: [Iponm3BoaurensHOCTh, CHcTeMHas
HaJIeKHOCTh, CTOMMOCTB;

- IPUBOJHUTCS B3aUMOCBSI3b TIPOM3BOTUTEIIBHOCTH 1 HAJACKHOCTH, TIOHATHE 0TKA30yCTOHYMBOCTU: SLA,
MTBF, moaenu HaaéXKHOCTH

- paccMaTpUBAIOTCS apXUTEKTYphI BEICOKOM noctynHoct: NUMA, SMP, penuxanus.

3 |MukponpoIeccopsl ¢ apXUTEKTYpOoi IIb0pyC U BEIUUCITHTEIBLHBIC KOMIUICKCHI
PaccmarpuBaroTcsi BOpOCHL:

- IPUHLMIIBI IOCTPOCHUS M (DYHKIMOHUPOBAHHS MUKPOIIPOLIECCOPOB C apXUTEKTYPOil DIIbOpyc, OCHOBHBIX
XapaKTePUCTUKH BHIYUCIUTEIEHBIX KOMIUICKCOB Ha MX OCHOBE, 00I1Iee IPOrpaMMHOe obecIieueHre
«OmBOpyCY;

- cpencTBa pa3pabOTKH U OTIIAAKH IPOrpaMMm

4 |MuKpOIpOIeCCOPhI C APXUTEKTYPOH DIb0PYC U BHIUUCIUTENBHBIE KOMIUIEKCHI

(mponomxeHue)

PaccMarpuBaroTcst BOIpOCHI:

- OCHOBHBIC HCTOYHUKH HapalIeIu3Ma;

- IPUHLMIIBI ONTHMH3AIHU HCXOAHOTO TEKCTa MPOrPaMMBl KOMITHIISITOPOM;

- C1oco0bI NOoTy4eHHs 3()(EKTHBHOTO UCTIOIHASMOT0 KOJia A apXUTEKTYphI «DIIBOpYyCc» ¢
HCIIOJIB30BAaHUEM:

1) ormuit KOMIIIATOPA;

2) oNTUMM3ALNU HCXOIHOTO KOJIa;

2) cnennanu3upoBaHHON OMOIHOTeKH MaTeMaTudeckux GyHkmuit EML;

- QHAJIN3 TPOU3BOIMEIIBHOCTH POTPAMM

5 |TexHomorus ABOMYHOHN TPAHCISAIMU KO apXUTEKTYphI X86(-64)
PaccmarpuBaroTcsi BOIpoCH:

- TEXHOJIOTHUsI OMHAPHOM TPAHCISIIIUKU KOJIa apXUTEKTYphI X86(-64);
- OCHOBBI pa0OTBI ¢ OWHAPHBIM TPAHCISITOPOM YPOBHS NPHIOKCHUH

6 |CpaBHUTEBHBIN aHAIN3 TEXHOJIOTHIA 0€30TIaCHOTO UCTIOIL30BAHUS TTAMITH C yIETOM
anmnapaTHO-IPOrPaMMHBIX 0COOEHHOCTEH BHIYMCIUTEIBHBIX KOMITJIEKCOB
PaccmartpuBaroTcst BOIpOCHL:

- AKTYQJIbHOCTb TETUPOBAHUA TAMSITH, OIINOKH U YA3BUMOCTH B IIPOTPaMMHOM 06eCHe‘IeHI/II/I;

- MOJIeITb yTpo3 mporpamm Ha si3bike C;

- CpaBHHTeHBHBIﬁ aHaJIn3 TEXHOJOTUH 6C3OHaCHOFO HCIOJIb30BaHUA MTAMATH C YUCTOM aIrmapaTHoO-
HPOrPAMMHBIX OCOOCHHOCTEH BBIYMUCIUTEIbHBIX KOMILUICKCOB

7 |TexHonorust 0e30NMacHBIX BHIYHCIECHUN
PaccmatpuBaroTcsi BOpOCHI:
- OCHOBHBIC ITPUHLUITBI 0€30IIACHOT0 MCIIOIHEHHUS IPOrPaMM B CUCTeMaX Ha 6a3e MUKPOIIPOLIECCOPOB C
APXUTEKTYPOH «IMBOpYyC». ApXUTEKTYpHAS MOICP KK THITU3AINH JaHHBIX,
- OCHOHBI HCIIOIB30BAHNS TEXHOJIOTHN O€30IMaCHBIX BEIYHUCIEHHI

8 |TexHonorust 6€30MacHBIX BHIYHCICHUH (IPOIOIIKEHHE)

PaccmarpuBarorcst BOIpoChI:
- pelleHHsI HEKOTOPBIX Yrpo3 si3blka C B 3alIUILEHHOM PEXHIME;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- IPUMEPBI IPOTPAMM C YA3BUMOCTSMH U PE3YJIbTAThl UX BBHIMIOJHEHUE B OOBIYHOM U 3aIIUIICHHOM
pexHMax:

1) oOparieHue K HECYIIECTBYIOIIEMY 3JICMEHTY MacCHBa;

2) UCIIOIb30BaHUE yKa3aTeei Mocie HeNpaBUIbHBIX apu(pMETHUECKHUX ONEepaliii HaJl HUMH;

3) ucnonp30BaHNE HEMHUIMATU3UPOBAHHBIX 3HAUEHHUI TIEPEMEHHBIX;

4) ¥crop30BaHMe 3aBUCIIMX YKa3aTeleH 1mocjie 0CBOO0XKICHHUS TaMsITH;

5) yTeuku naMATH;

6) MCHOJIb30BaHUE HEMPABMIIbHBIX THIIOB U/HJIM HEBEPHOT'O KOJMYECTBA IEPEMEHHBIX B BbI30BaX (GpyHKIUI
C MEPEMEHHBIM YHCIIOM apTyMEHTOB.

9 |OcHOBBI pa3pabOTKH (MMOPTUPOBAHHUS) IPOrpaMM Ha si3bike C /It UCTIOB30BAHUS B
pexkrMe 0e30MaCHBIX BHIYUCIICHHM
PaccmaTpuBaroTCst OCHOBHBIE CIIOCOOBI pa3paboTKy (HOPTUPOBAHMS) TPOTPAMM Ha
s3p1Ke C JJI1 UCTIOJTHCHHU A Ha apXUTCKTYpE SHLprc B pCKUME 0€30IMaCHEBIX BEIUUCICHUM.
10 |OcHoBBI pa3paboTKH (MMOPTHPOBAHHUS ) TpOTrpamMM Ha si3bike C 111 HCTIOB30BAHMS B
pexuMe 0e30TaCHBIX BBIYHCICHUH (IIPOIOJIKCHIE)
PaCCManI/IBaIOTCH OCHOBHBIE CITOCOOBI OTJIAAKU IIPOTPAMM Ha S3bIKE C JUIA UCIIOJIHCHUSA Ha apXUTCKTYpPE
Onp0Opyc B peskuMe 0e30TMaCHBIX BEIYUCIICHIH
11 |®ynkumonansHas 6e3omacHocTh B cooTBeTcTBUM ¢ [OCT P 56939-2024
PaccMarpuBaroTcst BOpOCHI:
- onpesiesicHue (PYHKIIMOHAIBHOM O€30MaCHOCTH;
- aHaNM3 yrpo3 QyHKIMOHATIBHOMN 0e30MacHOCTH;
- TpeGoBaHusI K PYKHIMOHAIBHOM Ge3omacHocTH B cootBeTcTBrE ¢ [OCT P UICO/M3K 15408 (4. 1-3),
I'OCT P 58412—2019, TOCT P 56939—2024, T'OCT P 58412—2019, I1SO 26262 / IEC 61508
(Me)KZ[yHapO,I[HLIG OTpPAacCJICBbIC I/ICTO‘IHI/IKI/I)
12 |[Toxxoas! K pa3paboTKe cepBEPHON YaCTH CUCTEMbI KIIMEHT-CEPBEPHON apXUTEKTYPHI C
(GyHKIMOHATHHO-0€30aCHBIM SAPOM ITPOTPAMMHOTO 00eCIICUeHUS
PaCCManI/IBaIOTCH BOIIPOCHI:
- aHAJIM3 apPXUTEKTYPHBIX OCOOCHHOCTEH anmapaTHO-TIPOTPaMMHON MIaT(GOPMBI I peanu3alun
(hyHKIIMOHATEHO-0€30TIaCHOTO MPOTPAMMHOTO 00ECTICUeHUST;
- MOJIXO/IBI K TIOCTPOCHUIO CEPBEPHOrO MPOTPAMMHOTO 0OECIICUCHHUS ¢ YUETOM 0COOCHHOCTH TIAT(POPMBI
13 |Iloaxonasl k pa3paboTKe CepBEPHON YaCTU CUCTEMBI KIIMEHT-CEPBEPHON apXUTEKTYPHI C
(G yHKIIMOHAIBHO-0€30MaCHBIM SIIPOM ITPOrPaMMHOI0 o0ecriedeHus (IpoI0JKEHUE)
PaCCManI/IBaIOTCSI BOIIPOCHI:
- IOAXOJbI K TECTUPOBAHUIO TPOTrPaMMHOI'O O6CCH€‘IGHI/I$[;
- OIICHKA (hYHKIIMOHAIBLHOHN 0€30IT1acHOCTH
14 |BeiGop anmapaTHO-MPOTPaAMMHOM TIATHOPMBI TSl CO3/IaHUS OTKA30yCTOMUNBOI
KOMITBIOTEPHOU apXUTEKTYPbI
PaccmarpuBarorcst BOIpOCHL:
- aHaJIn3 Tpe60BaHHfI 1 BBIYUCIIMTCIIBHBIX 3aJ1a4,
- (I)yHKLII/IOHaJ'ILHble, TCXHUYCCKHUE, SKCIUTYaTallUOHHBIC XapPaKTCPUCTUKU BBIYUCIUTCIIbHBIX KOMIIJICKCOB;
- anmnapaTHbsle MeTofbl: pezepsupoBanue, ECC, RAID;
- CTCK IPpOrpaMMHOIro O6CCH€‘1€HI/IH, Ha3HAYCHHUEC, XapaKTEPUCTUKHU, CI10COOBI IIPUMEHCHUSA
- IpOrpaMMHBIE pelIeHus oTkasoycToitunBoctu: Pacemaker, DRBD, Ceph
15 |Bri0Oop amnmapaTHO-TIPOrpaMMHOMN IIATGHOPMBI ISl CO3AaHUS OTKA30yCTOMYNBON

KOMITBIOTEPHOM apXUTEKTYpPHI (IIPOAOKEHHE)

PaccmarpuBarorcst BOIpOCHI:

- cIT0COOBI TOCTPOCHMSA aNapaTHO-TporpaMMHoil matdopmsl (AIIIT), apxuTexTypa y37a, TOMOJIOTHH
CBsI3eH 0OBEANHEHN y3JI0B, MOENN U CPEICTBA OPTraHW3aIMN BBIYUCIHTENBHOTO MIPOIIecca,
BUPTYyaIU3alys;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- OaylaHCUPOBKA M MACIITAONPOBAHKE B BEIYHUCIUTEIBHBIX CPE/iax;
- MOHUTOPHHI U aBTOMaTH3aIus BoccTaHoBIeHUs: Prometheus, Keepalived

16

MeTOI[BI HCIIBITAaHUI BBIYHCIUTENBLHBIX KOMIUIEKCOB M CHCTEM

PaccmaTpuBaroTCst BOIIPOCHI:

- METO/IbI MCITBITAHN I BEIYMCIIUTENBHBIX KOMIIJIEKCOB M CHCTEM Ha COOTBETCTBHE (PYHKIIMOHAIBHBIM,
TEXHUYECKHM, SKCIUTyaTallHOHHBIM TpeOOBaHUAM U TPeOOBaHMSAM HH(POPMAITMOHHOH U (PYHKIMOHAIBHOM
6e3omacHoCTH

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue mabopaTopHbIX paboT / KpaTKoe coJiep:KaHue

Onpenenenne d3PPEKTHUBHOCTH COBPEMEHHON KOMIIBIOTEPHON apXUTEKTYPBI IPU
peanu3aly IporpaMm, CoAep Kalux O0JIbIIOe YUCIIO LHUKIIOB, PEKYpCHUil U

CHEIHUANIbHBIX apUPMETHUECKUX (PYHKIIHIHA

B pe3ynbraTe BBINOIHEHUS PaOOTHI CTYAEHT NOIy4aeT HaBbIKK K ONPEAENICHUIO 3P ()EeKTUBHOCTH
COBPEMEHHON KOMIIBIOTEPHOI apXUTEKTYpBhI IIPH pealn3aliiu IPOrpaMmM, COACPKaIMX OO0IbIIOE YUCIIO
IIMKJIOB, PEKYPCHH U CIIeNNaNbHBIX apH(YMETHIESCKUX (YHKINH

VYrpaieHrne JUHaAMAYECKON TaMAThI0 BEIYMCINUTEIBLHOTO IIpoLecca

B pesynbTate BeITOTHEHHUS paOOTHI CTYACHT HOTydJaeT HAaBBIKK CO3JaHUs IIPOTPaMM Ha S3bIKax
nporpammupoBanus C/C++ mpu moMoru cpeacTB pa3padbotku, Bxomsmuux B coctaB OC Debian,
NpUMeHeHus oTinarunka gdb 1y uccne1oBaHus CTeKa UCIOMHAEMbIX ITPOIIECCOB MPOrPaMM.

PeructpoBsiii (haiin MukponporeccopoB «3160pycy». Beimonnenne komany B
CIICKYJIITUBHOM H IOJYCHCKYJIATUBHOM PCKUMAX UCIIOJIHCHUA

B pe3synbraTe BBINOIHEHUS PabOTHI CTYAEHT NOIy4aeT MPaKTUYECKHe YMEHHUS aHaInu3a acceMOIEpHOro
Koza «2ns0pycy». Pa3BuTh y 00ydaromuxcs *eJaHue K HOBBIIICHUIO YPOBHS MPodeccCHOHaNbHBIX 3HaHUI B
00J1acTH METOIOB 1 CIIOCO00B AKCILTyaTallu! CPECTB BHIYMCIUTEILHON TEXHUKH apXUTEKTyphl DIIb0pyC

OrnieHka MPOU3BOAUTEILHOCTH MUKpoOMpolieccopa «mb0pyc-8C» U BEIYUCIUTETBHBIX
KoMIUTeKCoB «Anb0pyc-801PCy» u «21b0pyc-804»

B PEIYIbTATC BBITIOJTHCHUSA pa6OTI)I CTYACHT NOJIYy4a€T HABbIKU ONEHKU NPOU3BOJUTEIILHOCTU
MHUKPOTIPOIIECCOPOB «DNBOPYyCH

Pa3pabotka 3¢ (eKTUBHBIX TPOrpamMM Uil OTEUECTBEHHON apXUTEKTYpbl «DIb0pYC»,
HCIOJIB3YIOMUX TCXHOJIOTUTO HpCHBapHTeHBHOﬁ IIOAKAYKH 3JICMCHTOB
HECTPYKTYPHPOBAHHBIX MACCUBOB JAHHBIX

B pesynbTate BBIITOTHEHHS PaOOTHI CTYAEHT HOIyYaeT HaBBIKK pa3paboTku 3Pp(EeKTHBHBIX MPOrpamMMm IS
OTEUECTBEHHOM apXUTEKTYPHI «IILOPYC», a TaKXKe OOIINE apXUTEKTYPHO HE3aBUCUMbIE PEKOMEH/IAINH 110
HanMcaHuIo 3(QEKTUBHBIX MPOrPaMM, UCIIOIB3YIOMINX TEXHOJIOTHIO TIPEIBAPUTEILHON TTOIKAYKH
3JIEMEHTOB HECTPYKTYPHPOBAaHHBIX MaCCHBOB JIAHHBIX

OcHOBBI paboThI ¢ OMHAPHBIM TPAHCIATOPOM YPOBHS MPUIIOKEHUN ONEPaITIOHHON
cucteMsl «Qnpopyc». PazpaboTka nporpammsl Ha s3bike C 1 aHanu3 ee paboThl B

OKPYKCHUN 61/IHapHOFO TpaHCIIITOpa

B pesynbrate BeIITOTHEHHS PaOOTHI CTYAEHT MOJTyYaeT HABBIKHM Pa3padOTKH, OTJIAIKU H 3aIlycKa POrpamMm
Ha si3pike C/C++ B pesxrMe OMHapHOW TPAaHCISIMN KOJOB apXUTEKTyphI Intel x86 Ha oTeuecTBeHHON
apxutektype e2k. Pa3Buth y oOyuaroniuxcs ’kexaHue K IOBBIIICHUIO YPOBHS NPO(EeCCHOHAIBHBIX 3HAHUH
B 00J1aCTH METOJIOB M CIIOCOOOB 3KCILTyaTalluy AITOPUTMHUYECKOT0 00eCIedeH s 0TeUeCTBEHHbIX
BBIYHMCIIUTEIBHBIX KOMIIIEKCOB «DIb0pyCH»
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Mopuens yrpo3 nporpamm Ha si3bike C. PesxkxuM 0e30macHBIX BRIYHCICHHUH arapaTHo-

porpaMMHO# TIaTGopMel «IEOPYyCH
B pe3ysnbTate BRINOIHEHUS pabOTHI CTYICHT MOJyYaeT HABBIKK pa3pabOTKH, OTIIAIKHU U 3aITyCKa IPOrpaMM
Ha si3p1ke C/C++ B pesxuMe Oe30MacHBIX BEIYUCICHUN

Mopaenb yrpo3 nporpamm Ha sizbike C/C++. Mexanusm ARM MTE (Memory Tagging

Extension)

B pe3ynbTaTe BBIIOMHEHHS PaOOTHI CTYCHT IOJIy4aeT HaBBIKM Pa3paboTKHU, OTJIAIKH U 3aIlyCKa IIPOrpamMM
Ha si3p1kax C/C++ B 0OBIYHOM peKUMeE U ¢ ucnonb3oBanneM MexanusmMa MTE (Memory Tagging
Extension,) mox ympaBieHIEeM OmepanioHHON crcTeMbl Linux s apxutekTypsl ARM64 ¢ mogmepxkoit
MTE B BuptyanpHoit Mammmae QEMU

OcHoBBI pa3paboTKH (MOPTUPOBAHUA) Iporpamm Ha si3bike C/C++ 1i1s UCHOIb30BaHUS B

PEXKUME 0€e30IaCHBIX BEIYMCIICHUH
B pesynbTate BhINOIHEHHS PaOOTHI CTY/ACHT HOJIy4aeT HaBBIKM pa3paboTKH (IOPTUPOBAHUS) IIPOTPaMM Ha
s3bike C/C++ 171t UCTIOTHEHUSI Ha apXUTEKType DIbOpyc B pexxume 0e30MacHbIX BEIUYMCICHHH.

10

OCHOBBI pa3pabOTKH MPOTrPAMMHOT0 00ECTICYCHHS KIIMEHT-CEPBEPHOI apXUTEKTYPHI C
(G yHKIIMOHAIbHO-0€30IaCHBIM SIIPOM
B pe3ynprarte BRIIOTHEHUS pabOTHI CTYICHT MOyYaeT HABBIKK pa3pabOTKH MPOTPaMMHOTO 00SCIICYCHUS

KJIHCHT-CEPBEPHON apXUTEKTYPHI C (PYHKIMOHATBLHO-0C30MaCHBIM SAPOM Ha 0a3e TEXHOJIOTUU
TETrUPOBAHHOMN 3alTUTHl TAMSITH

11

AHanu3 BpeMeHHU BbIofHeHUs nporpamm. [IpodunupoBanue koaa u mouck

KPUTHYCCKUX YHYaCTKOB UCIIOJIHACMOI'O KOJ4a IIPOrpaMMbl

B PE3YyIbTATC BBINIOJIHCHUSA pa6OTBI CTYACHT NOJIY4aC€T HABbIKHU IOMCKA U aHAJIN3a KPUTUYCCKUX YIadCTKOB
HCHOJIHACMOTI'O KOJa IMPOTpaMMBI € ILICJIbIO UX HOCJ'IG,Z[yIOH.[eﬁ OIITUMMU3AIIUH, O6eCH€‘II/IBa}OH.Ieﬁ
COKpalICHNE BPEMCHHU BBINIOJTHCHUA IPOTrPaAMMBI B IICJIOM

12

Pa3paboTka 3¢ (heKTHBHBIX MPOTpaMM ISl OTE€YECTBEHHON apXUTEKTYPHI «DIBOpYyC»,
BKJIIOUYAIOIIUX B CBOM COCTaB OOJIBIIIOE YUCIIO IIUKIIOB, PEKYPCUI U CIIEUATbHBIX
apuQMeTHUUECKUX ONEpalnii, a TAK)KE C UCTIOJIH30BAaHHEM BHICOKOTIPOU3BOIUTEIHHON
MaTeMaTudeckon ononunorexku EML

B pesynbTate BbINOIHEHHS PaOOThI CTYACHT HOJIy4aeT HaBbIKK pa3paboTku 3P EeKTHBHBIX MPOrpamMm st
OTEYECTBEHHOMN apXUTEKTYpPbI «Ib0pyc JIMHYKCY, a TaKKe 00IIHe apXUTEKTYPHO HE3aBHCUMBIC
PCKOMEHAANHU 1TO HAITUCAHUTIO 3(1)(1)CKTI/IBHBIX nporpammM, BKIIOYAKONIUX B CBOM cOCTaB OOJIBIIIOE YHCIIO
OUKIIOB, peKprI/Iﬁ U CIiIeUaJIbHBIX apI/I(I)MeTI/I‘IeCKI/IX onepaunﬁ, a TaKXXE UCIIOJIL30BaHUEC
BBICOKOTIPOM3BOIUTEIIFHON MaTeMaTideckoi oudmmoreku EML

13

CpenacTBa opraHu3aluy napauielbHbIX U paclpeeeHHbIX BEIUMCICHUH Ha YPOBHE

IMOTOKOB U ITPOLECCCOB B COKPEMCHHBIX KOMIIBIOTCPHBIX aPXUTCKTYpaAX

B PEIYIbTATC BBITIOJTHECHUA pa6OTLI CTYACHT NOJIYy4a€T HABbIKU IO CO3AAaHUIO MTApaJIJICJIBHBIX U
pamnpenesnenHbix nporpamMm B OC cemeiicta Linux (OC Debian, OC «2us0pyc JIuHYKe») €
ucnoib3oBanueM texHonoruit MPI, OpenMP, Ipthread, fork()

14

OCHOBBI CO3/1aHHS 0TKA30yCTOMUNYMBOrO KJIacTepa ¢ UCIOJIb30BaHUEM TEXHOJIOTUNN
MPI

B pe3ynbTaTe BeIIOIHEHHS PaOOTHI CTYAEHT NOJIyYaeT HaBBIKM T10 CO3/IaHHIO Ha 0a3e BUPTYaIbHBIX
mamuH B cpeae OC Debian oTka3oycToiHuMBOro Kjiacrtepa ¢ HCHoiIb30BaHneM TexHosorunu MPI

15

OCHOBBI cO3/1aHUS OTKa30ycTONUMBBIH KitacTep ¢ Pacemaker 1 DRBD
B PEIYNbTATE BBITIOJTHECHUA pa60T1)1 CTYIACHT IIOJYYa€T HABBIKHU IO CO3JITaHUIO Ha baze BUPTYAJIbHBIX

mamuH B cpene OC Debian otkazoycroitunBoro kinactepa ¢ Pacemaker 1 DRBD (Distributed Replicated
Block Device)
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16 |OcCHOBBI OpraHU3AIMH CTPECC-TECTHPOBAHUE U aHATN3 COOMHBIX CIICHAPUCB
B PE3YIbTATC BBINIOJIHCHUSA paGOTbI CTYACHT MOJIY4aCT HABbIKU IO OpTraHU3allui CTPECC-TECTUPOBAHUC U
aHaJIn3 cOOMHBIX CIICHApUECB

4.3. CamocrosiTenbHas paboTa 00y4JarOIHUXCS.

No .
Bun camocrosiTensHO#M paboThI
/1
1 |IToaroroBka K MPaKTUYECKUM 3aHATHIM
2 |W3yuyeHue yueOHOM auTEpaTyphl U3 IPUBEACHHBIX HCTOUHUKOB
3 | IloaroroBka K MpOMEXYTOYHOH aTTeCTaLUH.
4 | IloarotoBka K TEKyLIEMY KOHTPOJIIO.

5. IlepeueHp wu3maHMM, KOTOpPBIE PEKOMEHAYETCS MCIIONb30BATh IIPHU
OCBOCHUU JTUCIUTUTHHBI (MOIYJIS).
No
/o
1 S3bik C++. CTpYKTYpBI JaHHBIX U https://library.miit.ru/bookscatalog/metod/03-
JTMHAMHYECKOE BblaecHre mamsTu: meron. | 41524.pdf (nata obpamenus: 07.06.2026)

bubmmorpaduyeckoe onucanne Mecro nocryna

yKa3. K j1a0. pal. mo auci.
ANropuTMHYECKHE S3bIKU U
IPOrpaMMUPOBAHUE AJIsl CTY[. HAIIp.
WNudopmaTrka U BEIYUCIUTETbHAS
TexHuKa, THpOopMaIrmoHHbIe CHCTEMBI 1
texHojoruu / A.B. Bapponomees; MUNT.
Ka¢. ABTromMaTu3npoBaHHbIE CHCTEMBI
ynpasnenus. - M.: MUUT, 2011. - 58 c. -
bubnuorp.: c. 58.-49.11 p.

2 | [IporpammupoBanue Ha si3bike Cu: https://library.miit.ru/bookscatalog/metod/DC-
npakTUKyM Jutst ctya. Hanp. 09.03.01 1351.pdf (nata obpamenus: 07.06.2026)
WudopmaTrka U BEIYUCIUTEIbHAS TEXHUKA

(Cuctembl aBTOMaTU3UPOBAHHOTO
npoektupoBanus) / M. A. I'ypkosa, 3. P.
Pe3nukoBa; MUUT. Kag. Cucremsl
aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUS. -
M.: PYT (MUUT), 2020. - 70 c. - b. 1.

6. IlepeueHb COBpEMEHHBIX TMPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOEHUU JUCHUILIUHBI (MOYJIA).



Paznenst «I'maBHoe», «Hayka u oOpazoBanue», «llyOnukanum» Ha caiite
«MIICT «D2nasbpyc». Poccuiickue MHKPOIPOLIECCOPHl U BBIYMCIUTEIBHBIC
KOMILICKCHI», http://www.mcst.ru

NHTEepHET-YHUBEPCUTET HH(pOPMAITMOHHBIX TEXHOJIOTUH
http://www.intuit.ru/

TemaTnueckuii bopym o uH()OPMAITMOHHBIM TEXHOJIOTHSIM
http://habrahabr.ru/

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PacCHpOCTPaHSIEMOIo
IpPOrpaMMHOr0 OOecredeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

1. Juctpubytu OC «3ap0pyc-Linux» B coctaBe KoMIUIekTa moctaBku BK
«Qnpopyc-801PCy», BK «21mb0pyc-804».
2. JIuctpudytu OC Debian Bepcum 13.

8. Omnucanue MaTepuasIbHO-TEXHUUYECKOW 0asbl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

VYuebnas aynutopus (KoMmbroTepHbIH Kiacc) A MPOBEACHUS YUCOHBIX
3aHATHH (3aHATUHN JEKIIMOHHOTO THIIA, MPAKTUYECKUX 3aHITHI):

- KOMITIBIOTEP TpemnojiaBarelisa, MyJbTUMEIUHHOE 00OopynoBaHue, padboure
CTaHIUU CTYJIEHTOB, J10CKA.

AynauTopus moakIrovYeHa K ceTh «THTepHeT.

9. ®opMa MPOMEKYTOUHOHN aTTECTAIUH:

Dk3aMeH B 9 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OreHOYHBIE MaTepUaIbl, TPUMEHSIEMbIE TIPU TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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CoryiacoBaHo:

3asenytommii kadeapoit BCuKK

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU
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