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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
BBIYMCIIMUTEILHBIX KOMIUICKCAX HAa MX OCHOBE, a TAaK)KE HAIPABJICHUS Pa3BUTHS
APXUTEKTYPhl CPEACTB BBIUMCIUTEIBHOW TEXHUKA U  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 pe3ynbTaThl 00YYEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyens GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHS  0Opa3oBaTEIbHOM
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-4 - CnocoOeH ocymliecTBIATh cOOp, 0OpabOTKy W aHaiu3 Hay4dHO-
TEXHUYECKOW WHGOpMAIMK IO TeME HUCCIEeIOBaHUs, pa3palaThiBaTh IJIAHBI U
IPOrpaMMBbI IPOBEACHUS HAYYHBIX UCCIIEAOBAHUN U TEXHUYECKUX Pa3padOToK;

IMK-1 - CriocoOHOCTh MPOBOIUTH OOOCHOBAHUE COCTAaBa, XapaKTEPUCTUK U
(GYHKIIMOHATBHBIX ~ BO3MOXHOCTEM  CHCTEM U CpeACTB  obecrieueHus
nH()OpPMAITMOHHONW 0€30MacHOCTH OOBEKTOB 3alIUTHI HA OCHOBE POCCHUHCKHX H
MEXITyHAPOIHBIX CTAaHIapPTOB.

OOy4eHwme 1Mo TUCIHUILTHHE (MOYJTIO) TIPEIITOoJIaraeT, 9To M0 €ro pe3yIbTaTam
oOydaromuiicst Oyaer:

3HaTh:

- TPUHIUIBI TOCTPOCHHUS H  (PYHKIIMOHMPOBAHUS BBIYUCIIHTEIIBHBIX
KOMILJIEKCOB C apXUTEKYPOU « ITOPYC» U BHIYUCIUTEIBHBIX CHCTEM Ha UX OCHOBE,
OCHOBHBIE TMOJXOJbI K pa3padOTKe OTKa30yCTOMYMBBIX KOMITbIOTEPHBIX
ApPXUTEKTYD;



- OCHOBHBIE METOJBI pa3paboTku 3(G(GEKTUBHBIX MpPOTrpamMm  JJs
MHKpPOIPOIIECCOPOB €  apXUTeKTypor «Ompbpyc» Ha s3pikax C/CH+ ¢
HCIIOJIb30BaHUEM PEKHUMa 0€30IaCHBIX BBIYUCICHHA.

Ymern:

- OCYHIECTBIATH COOp W MPOBOAWTH aHAIU3 MCXOMAHBIX JAHHBIX IS
pa3pabOTKU MPOrpamMM  BBICOKOIPOU3BOJIUTEIIBHBIX BBIYMCICHUN, a TaKke
MIPUMEHSATh OCHOBHBIE CTIOCOOBI YMPABICHUS BBIYHCIUTEIBLHBIM MPOIIECCOM TIPH
IapajuIeIbHOM o0OpaboTke JTAHHBIX c HCIIOJIb30BAaHUEM S3BIKOB
nporpammupoBanust C/C++ B pexume 6€30MacHbIX BEIYUCICHUN;

- IPUMEHSTh OCHOBHBIE METO/IbI TIOPTUPOBAHUS U ONTUMHU3ALNHN UCXOAHOTO
KOJa TPOrpaMM TMOJ| apXUTEKTYpy «DIbOpyc», pa3pabOTaHHBIX Ha SA3bIKaX
nporpammupoBanus C/C++ ¢ UCTIOSIb30BaHUEM PEXMMa 0€30MaCHbIX BEIYUCIICHUI.

Baanernb:

- HaBBIKAMH YCTaHOBKH OOIIETO U MPUKIIATHOTO MPOTPAMMHOTO 00€CTICUCHHUS
BBIYMCIIUTEILHBIX KOMIUIEKCOB CepHH «IIMbOpyc», pa3padOTKH MPOrPaMMHOTO
obecrieueHus JUIs PEIICHUS NMPUKIAIHBIX 3a7ad Ha s3bIKaxX MPOrpaMMHUPOBAHUS
C/C++ ¢ ucrnonp3oBaHuEM peKUMa OE30IMMAaCHBIX BBIUUCICHHH B COOTBETCTBHH C
TeXHUYECKUM 3aJlaHueM, a Takxke pa3pabOTKU JIOKYMEHTAIlMd ¢ YYETOM
TpeOOBaHUI CTaHAAPTU3ALIUM;

- HaBBIKAMU aHAJIM3a HAyYHO-TEXHUYECKON MH(OPMAITIH, OTEYCCTBEHHOTO U
3apyOeKHOTO OMBITA MO TEMATHKE HAIPABICHUHN pa3pabOTKH OTKA30yCTOWYHBBIX
KOMITBIOTEPHBIX apXUTEKTYP, HHPOPMAIMOHHBIX TEXHOJOTHUI HA UX OCHOBE,

a TaK)Xe COCTaBJICHHMS OTYeTa 110 BBIOJHEHHOMY 3aJaHHUIO0, Y4acTHUs BO
BHEJIPEHHUH PE3yJIbTaTOB UCCISAOBAHUN U Pa3pabOTOK.

3. O6beM AUCITUTIIUHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AMCIUIUIMHBI (MOJyJsA) coctaBisieT 6 3.e. (216
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem aucuMmuidHbl (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAMU W (WIKM)  JHIAMHU,
IPUBJIEKAEMBIMH K peain3alnun 00pa3oBaTelIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne2

KonrakTHas paboTa Ipu npoBeleHHN YUeOHBIX 3aHATHI (BCEro): 64 64

B toMm uncie:




3aHATUA JEKLHOHHOTO TUIIA 32 32

3aHATHSA CEMUHAPCKOTO THITA 32 32

3.3. O0beM muCHUIUIMHBI (MOIYJsA) B (OpME CaMOCTOSITEIIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
MearoruIecKuMU PabOTHUKAMHU | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTi3ariu
o0pa3oBaTeNbHON MpOTpaMMbl HAa HWHBIX  YCIOBHUSX, TMPH TPOBEIACHHUU
IPOMEKYTOUYHOM aTTECTAIlMK COCTaBIsAeT 152 akameMudeckux daca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00bEeM TUCIUTIIMHBI (MOMYIIS) MOKET OBITh pean30BaH
MOJIHOCTHIO B (POpME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCS, a TaKXKe B opme
KOHTAKTHOM pabOThl 00y4YarONIUXCSl C MEJarornyecCKuMu pabOTHUKaMU U (WJIN)
JIUIIaMH, TIPUBJICKAEMBIMU K peau3aiiuu o0pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX
YCIIOBUSIX, IPU MPOBEICHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
/1

1 |Omnpenenenue KOMIBIOTEPHOM apXUTEKTYyphl. O030p COBPEMEHHBIX KOMITbIOTEPHBIX

APXUTCKTYP. OCHOBHBIE TCHACHINU B PA3BUTHU TEXHOJIOT UM

PaccmartpuBarorcst BOIpOCHI:

- OIpe/ieJIeHue KOMITBIOTEPHOH apXUTEKTYPhl, BKIIFOUAIOIEH TPU aclieKkTa MPOeKTUPOBAHUS KOMITBIOTEPOB:
ApXUTEKTYpPy CHUCTEMbI KOMaH]l, OPraHU3aluIo, T.€. MUKPOAPXUTEKTYPY, U allaparypy;

- 0030p COBPEMEHHBIX KOMIIBIOTEPHBIX aPXUTEKTYP U OCHOBHBIX TCHICHUHWH B Pa3BUTHH TEXHOJIOTHIA;

- MOHATHE almapaTHO-TiporpaMMHast mwiatdopma (AIlIl), oobeauHsIONICe B ceOC apXUTEKTYPY
MHKPOIIPOLIECCOPa, IPOrpaMMy Ha4ajbHOTO CTapTa, ONEPALMOHHYIO CHCTEMY U KOMITHILSITOP.

2 |OCHOBHBIE XapaKTEPUCTUKN KOMITBIOTEPHOH apXUTEKTYpbl: [IpOn3BOANTEIBHOCTS,
CucremHas HaJie)XHOCTh, CTOMMOCTh. AHaNIM3 (PaKTOPOB, BAUAIOMINX Ha 3(pekTHuBHOCTH

MMPUMCHCHUA KOMHBIOTGpHOfI APXUTCKTYPbI

PaccmartpuBaroTcst BOIpOCHL:

- OCHOBHBIE XapaKTEPUCTUKH KOMITBIOTEPHON apXUTeKTyphl: [Ipon3BoaurensHOCTh, CHcTeMHas
Ha/leKHOCTh, CTOUMOCTS;

- IPUBOAMTCS B3aUMOCBSI3b IPOU3BOJUTENBHOCTU U HAEKHOCTH;

- XapaKTEepUCTUKH MPOTPAMMBI, KaK BpeMsI KOMITHJISIIIMY TIPOTPaMMBbl, pa3Mep (aiiia HCIOIHAEMOTro KoJia,
BpEMS BBINTOJHEHUSI IPOTrpaMMBbl, (YHKIMOHAIBHAs 0€301I1aCHOCTb.

3 |MuKpOMIpOIIeCCOPHI C APXUTEKTYPOH DIb0PYC U BHIUUCITHTEIHLHBIC KOMIUICKCHI
PaccmarpuBarorcst BOIpOCHI:

- IPUHLUIIBI TIOCTPOSHUS B (HYHKIIMOHUPOBAHUS MUKPOIIPOIIECCOPOB C apXUTEKTYpPOoi DIb0pyC, OCHOBHBIX
XapaKTCPUCTHUKHN BbIYHUCIIUTEIbHBIX KOMIIJICKCOB Ha X OCHOBCE, 06Iuee IIpOorpaMMHOC obecrieueHue
«Onpopycy;

- cpeAcTBa pa3pabOTKH U OTIAJKH IIPOTPaMM




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Mukponporeccopbl C apXUTEKTYpoi D1bOpyc U BBIUMCIUTEIbHBIE KOMIUIEKCHI

(mponomxeHue)

PaccmaTpuBaroTCs BOTIPOCH:

- OCHOBHBIE HCTOYHUKH MapajuIen3Ma;

- IPUHIMIIBI ONTHMH3AIMH UCXOAHOTO TEKCTa MPOrPaMMBI KOMITHIISITOPOM;

- c1oco0bI NoTy4eHHs 3P (HEKTUBHOTO HCHOIHAEMOTO KOJIa ULl apXUTEKTYPbI «DIBOpyc» ¢
HCIIOJIB30BaHUEM:!

1) ot KOMOHIIATOPA;

2) onTHMH3AIMU HCXOIHOTO KOJa;

2) cnennanu3upoBaHHOM OMOIHOTEKN MaTeMaTHdeckuX Gyrkmmit EML;

- QaHAJIU3 IPOU3BOIMEIILHOCTH IIPOTPaMM

CpaBHI/ITeHBHHﬁ aHaJIN3 TEXHOJIOTHI 0€30IaCHOr0 MCIOJIL30BAHMS MaMITH C YU4ETOM
allrapaTHO-IIPpOIrpaMMHBIX 0COOEHHOCTEN BEIYHCIUTENBHBIX KOMIIJIEKCOB
PaccmarpuBaroTcst BOIpOCHI:

- CpaBHHTeHLHLIﬁ aHaJIN3 TEXHOJOTUH O6CCHC‘IGHI/I$I 3alIUTHI OT aTaK, UCIIOJIB3YIOINX HAPYIICHUC
IIEJIOCTHOTO COCTOSIHUS ITaMATH, Ha alnapaTHOM ypOBHE IPY MMOMOIIH TETHPOBAHMS MaMSITH

Texuonorus 6630HaCHI>IX BBEIYHCIICHUN

PaccmarpuBaroTcst BOTIPOCHI:

- OCHOBHBIE TIPUHIIAIIEI OE30MIACHOTO MCIIOMHEHUS IPOTPaMM B CHCTEMax Ha 0a3e MHUKPOIIPOIIECCOPOB C
APXUTEKTYPOHl «DMBOpyC». ApXUTEKTYpHAs MOJAEePKKA TUITU3AINU JaHHbBIX;

- MOJIEJIb YTPO3 Mporpamm Ha si3bike C

TexHomorust 6€30MacHBIX BBIYUCACHUH (TIPOIOJKEHNE)

PaccMarpuBaroTcst BOIpOCHI:

- peLIeHUsI HEKOTOPBIX YTpo3 si3blka C B 3aIIUICHHOM PEXUME;

- IPUMEPHI IPOTPAMM € YA3BUMOCTSMH U PE3YIIBTAaThl UX BBHIIIOJIHEHNE B OOBIYHOM M 3aIUIICHHOM
peXMMax:

1) obpamieHue K HECYIIECTBYIOIEMY JIEMEHTY MacCHBa;

2) UCHONIB30BaHUE yKa3aTeNel Mociie HeMPaBUIbHBIX apU(PMETHUECKHUX ONepaluii HaJl HUMH;

3) ucnosip30BaHNE HEMHUITNATN3UPOBAHHBIX 3HAUCHHUH MTEPEMEHHBIX;

4) ncnonp30BaHNE 3aBUCIINX yKa3aTelei mocie 0CBOOOKISHHUS TaMAITH;

5) yTedyKku namsTH;

6) MCNOJIb30BaHUE HEMIPABUIILHBIX THIIOB M/MJIM HEBEPHOI'O KOJMYECTBA EPEMEHHBIX B BbI30BaX (pyHKIMIT
C IEPEMCHHBIM YUCJIOM apryMEHTOB.

OcHOBBI pa3paboTKH (MMOPTUPOBAHUS ) TIporpamMM Ha si3bike C IS UCTIOIB30BAHMS B

pexuMe 0e30MacHbIX BBIYUCICHUI
PaccmaTpuBaroTCst OCHOBHBIE CIIOCOOBI pa3paboTKy (IOPTUPOBAHMS) TPOTPAMM Ha
s3bike C /171 NCTIONTHEHUSI Ha apXUTEKType DIb0pyc B pexxnMe 0e301acHBIX BBIYHACICHHH.

OCHOBBI pa3pa60TI<H (HOpTI/IpOBaHI/IH) porpamMm Ha SA3BbIKC C JJIA UCITOJIB30BaHUA B

pexkrMe Oe30MaCHBIX BRIYUCIEHUH (IIPOIOIKEHHE)
PaccmatpuBaroTcs OCHOBHBIE CITOCOOBI OTIIAIKK IPOTPaMM Ha
s3bIke C /17151 UCTIONTHEHUSI Ha apXUTEKType DIb0pyc B pexuMe 0€301acHBIX BBIYHACICHHUI

10

[Tonxonb! K pa3paboTKe CEPBEPHOM YACTH CUCTEMBI KIIMEHT-CEPBEPHON apXUTEKTYPHI C
(GYHKIIMOHATHEHO-0€30TaCHBIM SJIPOM MPOTPAMMHOTO O0ecriedeHus Ha 6a3e miaTdopMbl
«OnBOpyCc»

PaccmarpuBarorcst BOIpOCHI:

- onpenenenne QyHKINOHATLHON 0€30MacHOCTH

- aHanu3 yrpo3 QyHKIMOHAIBHON 06€30MacHOCTH

- TpeGoBaHusI K PYKHIMOHAIBHOM Ge3omacHocTH B cootBercTBrE ¢ OCT P UICO/M3K 15408 (1. 1-3),




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

I'OCT P 58412—2019, TOCT P 56939—2024, TOCT P 58412—2019, 1SO 26262 / IEC 61508
(MexxayHapoJHBIE OTPaciieBble HCTOUHUKN)

11

[Tonxone! kK pa3paboTKe CEPBEPHOM YACTH CUCTEMBI KIIMEHT-CEPBEPHON apXUTEKTYPHI C
(GYHKIIMOHATBLHO-0€30TacHBIM SJIPOM MPOTPAMMHOTO o0ecriedeHus Ha 6a3e miaTdopMbl
«OnpOpyc» (MTPOIOIKEHHE)

PaccMaTpuBarOTCs BOTIPOCHI:

- aHANIN3 apPXUTEKTYPHBIX 0COOCHHOCTEH m1aThopMBI «DIBOpYyCH» I peann3anui GyHKIHOHAIBHO-
0e30MacHOTO MPOrPaMMHOTO 00eCTICUeHIIS;

- MOJXO/IbI K MOCTPOCHHIO CEPBEPHOTO MPOTPAMMHOTO 00ECIEUCHUsSI C YUETOM 0COOCHHOCTH IAT(OpMBbI;

12

[Tonxone! kK pa3paboTKe CEPBEPHOM YACTH CUCTEMBI KIIMEHT-CEPBEPHON apXUTEKTYPHI C
(GYHKIIMOHATLHO-0€30TMacHBIM SJIPOM MPOTPAMMHOTO o0ecriedeHus Ha 6a3e miaTdopMbl
«OnpOpyc» (MTPOIOIKEHHE)

PaccMarpuBaroTcst BOIpOCHI:

- MOAXOJbI K TCCTUPOBAHUIO TPOrpaMMHOI'0 06€CHG‘-ICHI/IH;

- OIICHKA (DYHKIIMOHAIBFHOHN 0€301I1acHOCTH

13

TexHOIOTHsI TBOMYHOMN TPAHCISIIIMK KO/Ia apXUTEKTYphI X86(-64)
PaccmarpuBaroTcsi BOpOCHI:

- TEXHOJIOTHUsI OMHAPHOI TPaHCISIIIUY KOJIa apXUTEKTYphl X86(-64);

- OCHOBBI PabOTHI ¢ OMHAPHBIM TPAHCIATOPOM YPOBHS MPHIIOKCHHIL.

14

Br100p amnmapaTHO-IIporpaMMHOM IIaTGOPMBI I CO3aHMS KOMITBIOTEPHOM
apxutekTypsl Tra SMP, Claster, NUMA, ccNUMA

PaccmaTpuBaroTCst BOTIPOCHI:

- AHaIM3 KOHKPETHBIX TPEOOBAHMH M BEIYHCIUTENBHBIX 3a/]1a4;

- (hyHKIMOHAJIbHBIE, TEXHUUECKHE, YKCIUTyaTa[HOHHBIE XapaKTEPUCTHKN BHIYNCIUTEIBHBIX KOMILUIEKCOB;
- CTEK IPOTrPaMMHOTO 00eCIIeUCHUs, HA3HAUCHHE, XapaKTEPUCTHKH, CIIOCOOBI IPUMEHEHHSL.

- CIIOCOOBI OCTPOEHMS arnmapaTHo-nporpaMMHoi matdopmsel (AIIIT), apxuTexTypa y3m1a, TOoJI0TH!
CBsi3el 0ObeANHEHNs Y3JI0B, MOJENIU U CPEICTBA OPTraHNU3alMU BBIYUCIUTENBHOIO MIPOIiecca,
BUPTYyaJIN3alys, IPOrpaMMHast 5KOCUCTEMa, BKJII0Uasi pe3epPBUPOBAHUE, MOHUTOP COCTOSHHS [TapaMeTpPOB
(hyHKIIMOHUPOBAHUS

15

Br160p anmapatHO-TiporpaMMHO# MIaTGOPMBI I CO3TAHMS KOMITBIOTEPHOM
apxurektypsl Tuna SMP, Claster, NUMA, ccNUMA (mipooskeHue)

PaccmarpuBaroTcst BONpoChL:

- CITOCOOBI MTOCTPOCHHS TEXHOJIOTHH U OCOOCHHOCTH (DYHKIIMOHUPOBAHHS OTKA30YCTOHUYNBBIX
KOMIIBIOTEPHBIX apXUTEKTYD,

- apXUTEKTYypa y3Jia, TOIIOJIOTHH CBSA3eH 00BETUHEHHUS Y3JIOB, MOJEIH U CPEACTBa OPTaHU3AIHH
BBIYUCIUTEIILHOTO MPOILICCCa, BUPTyaJIn3alusd, MporpaMMHas 9KOCUCTEMA, MMOBLIIICHUE
OTKa30yCTONYMBOCTH

16

MGTOL[BI HUCIBITAHUN BBIUMCIUTEIBbHBIX KOMIIJIEKCOB U CUCTEM

PaccmarpuBarorcst BOIpoCHI:

- METO/IbI MCITBITAHNI BEIYMCIIUTENBHBIX KOMIIJIEKCOB U CUCTEM Ha COOTBETCTBHE (PYHKIIMOHAILHBIM,
TEXHHUYECKNM, IKCILTYaTAl[MOHHBIM TPeOOBaHMSAM U TPEOOBAHHUAM HHPOPMAIMOHHON U (DYHKIIMOHAIEHON
6e3omacHocTH

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

VYipasieHrne JUHaAMAYECKON ITaMAThI0 BBIYMCINUTEIBLHOTO IIpoLecca

B pesynbTate BeINOIHEHHS PaOOTHI CTYACHT HOJIyYaeT HaBbIKK CO3AaHHs NPOrpaMM Ha S3bIKax
nporpammupoBanust C/C++ npu moMouu cpencTB pa3padoTky, Bxonsaiux B coctaB OC Debian, u
NpUMEHeHHUs oTiarunka gdb s uccne1oBaHus CTeKa HCIOIHAEMBIX ITPOIIECCOB IPOrPaMM.

OrieHKa IPOU3BOAUTEIILHOCTH MUKponpolieccopa «mbopyc-4Cy», «mp0pyc-8Cx» u
BBIYUCIUTENBHBIX KOMIUIEKCOB «60pyc-401PCy», «npopyc-801PCx» «2mpopyc-804»

B pe3synbTaTe BBIIOMHEHHS PaOOTHI CTYJCHT II0JIy4aeT HABBIKK OLICHKH NPOU3BOAUTEIBEHOCTH
MHUKPOIPOIIECCOPOB «DIBOPYCH

Mogenb yrpo3 nporpamm Ha sizbike C. 3allUIEeHHbIN peKuM
B pesynbpTaTe BhIMOIHEHUS PAOOTHI CTYJEHT HOJIy4aeT HaBBIKU Pa3paOOTKH, OTIKH U 3aIlyCcKa CLICHapHeB
(nporpamm) Ha sizbike C/C++, B 0OBIYHOM pEKHME M 3aIIUILICHHOM

OcHoBBI pa3paboTKH (MOPTUPOBaHUA) Iporpamm Ha s3bike C/C++ 175 MCOIb30BaHUS B
pekrMe Oe30MaCHBIX BHIYUCICHHM

B pesynbTaTe BBIIOTHEHHUSA PaOOTHI CTYACHT NOJIy4YaeT HaBBIKK pa3paOdOTKH (TOPTHPOBAHUS ) IPOTPaMM Ha
s3pike C/CH+ a7st MCTIONMHEHNS Ha apXUTEKType DIb0pyc B pe)XKuMe 0€30MacHbBIX BEIYUCICHUI.

OCHOBBI pa3pabOTKH MPOTrPAMMHOI0 00ECTICYCHHS KITMEHT-CEPBEPHOI apXUTEKTYPHI C

(GyHKIMOHATHHO-0€30aCHBIM SAPOM Ha 0aze TaThopMbl «IB0pyCcH»

B pesynpraTe BhINONHEHUS! paOOThI CTYNICHT II0JIy4aeT HaBBIKK pa3pabOTKU MPOrpaMMHOr0 00eCieueHuU s
KJIMEHT-CEPBEPHOH apXUTEKTYpHI C (PYHKIIMOHATbHO-0€30MacHBIM SAPOM Ha Oa3e riatdopmbl «Ib0pyc»
C HCITOJIb30BAHUEM PEKHMMa 0C30MaCHBIX BHIYHUCICHUI

OcHOBBI paOOTHI C OUHAPHBIM TPAHCISITOPOM YPOBHS MPUIIOKEHUH ONepalioOHHON
cuctembl «DIb0pycy». Paspaborka nmporpammel Ha si3bike C ¥ aHATU3 €€ paObOTHI B

OKpYXEHHH OMHAPHOT'O TPAHCIISITOPA

B pesynbTate BBIIOTHEHHS PAOOTHI CTYACHT HOTydaeT HABBIKH Pa3paOOTKH, OTIAIKU U 3aIyCKa IporpamMM
Ha si3p1ke C/C++ B pesxume OMHApHOM TPaHCIALIUHT KOJOB apXUTEKTYypHI Intel X86 Ha oTedecTBEHHOM
apxutekrype e2k. Pa3Buth y 00yuaroniuxcs xenaHuie K IMOBBIIIEHUIO YPOBHS MPO(ECCHOHATBHBIX 3HAHHIM
B 00JIaCTH METOJIOB M CITOCOOO0B 3KCIITyaTallM{ aITOPUTMHUYECKOTO 00ECTIEYeHUSI OTEUECTBEHHBIX
BBIYHUCITUTENHHBIX KOMIUIEKCOB «DNbOPYCH»

AHanu3 BpeMeHH BBINOJTHEHUs iporpaMM. [IpodunmpoBanue Koja v MOUCK

KPUTHYCCKUX YYAaCTKOB HCITIOJHACMOI'0 KOJ{a MpOorpaMmMbl

B PE3YIbTATC BBINIOJTHCHUSA pa6OTLI CTYACHT NOJIYy4a€T HAaBbIKH IMMOWCKA U aHAJIN3a KPUTUYCCKUX YHAaCTKOB
HCHOJIHACMOTI'O KOJZa IMPOTpaMMBI € ILICJIbIO UX HOCJ'IGZ[yIOH.[eﬁ OIITHUMM3aIluH, O6CCH€‘IHB2HOH.IGI>1
COKpalIeHNE BPEMEHHU BBINIOJITHCHUA IPOTrPaMMBI B IICJIOM

Pa3paboTtka 3¢ (eKTUBHBIX TPOrpamMM Uil OTEUECTBEHHON apXUTEKTYphbl «DIb0pYC»,
BKIKOYAKOIINX B CBOI cOCTaB OOJIBIIIOE YHUCIIO IIUKJIOB, peKprI/Iﬁ U CIICOUAaJIbHBIX
apI/I(l)MCTI/I‘IeCKI/IX onepaunﬁ, ad TAKKE C UCITOJIb30BaHUEM BBICOKOHpOH3BOI[HT€J'IBHOﬁ
MaremMaTudeckoi ouonmmoreku EML

B pe3ynbTate BRINOIHEHUS paOOTHI CTYICHT MOJTyYaeT HABBIKK pa3paboTKh 3P PEKTHBHBIX MPOrPaMM IS
OTEUYECTBECHHOMN apXUTEKTYpPhI «Nb0pyc JIMHYKC», a Takke 00IIHe apXUTEKTYPHO HE3aBHCHUMBIE
PEKOMEHAIUH 10 HATHCaHUIO 3()(QEeKTUBHBIX MPOrpamMm, BKIFOYAIOIINX B CBOI COCTaB OOJIBIIOE YUCIIO
[IUKJIOB, PEKYPCHIA ¥ CIICIIHATBHBIX apU(PMETHICCKUX ONICPAIIHii, @ TAKXKE UCTIOIB30BaHHUE
BBICOKOTIPOM3BOIUTEIILHON MaTeMaTideckoi onomuoreku EML

[TapannensHoe nporpammupoBanue Ha OpenMP

B pesynbTate BbINOIHEHHS paOOThI CTY/ACHT OJIy4aeT HABBIKU 110 CO3/IAHUIO MapajlieIbHOM’
MHOTOTIOTOYHOM MPOTrpaMMbl YMHOXKEHHUS OONBIIMX MaTpuIl Ha si3bike C/C++ Ipy TOMOIIHM TEXHOJIOTHH
aBToMaTmyeckoro pacnapamienuBaaust OpenMP B OC cemeiicta Linux (OC Debian, OC «3mp0pyc
Jlunykey)




/o

HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

10

[TapannensHoe MporpaMMupoBaHue ¢ ucnoiibzoBanueM oubamoreku libC (syscall: fork(),

clone())
B pe3ynbTate BRINOIHEHUS paOOTHI CTYICHT MOJYYaeT HABBIKY 110 MapauieIbHOMY MPOrPaMMHUPOBAHHIO C
HCIoJIb30BaHueM oubinoreku 1ibC

11

Muoronortounsie npuiioskennst B OC Debian

B pesynprarte BRIIOITHEHUS pabOTHI CTYICHT MOJyYaeT HaBBIKK paboTe ¢ nHTepdeiicHoi OndImoTeKon
API-pynxmmit Pthreads n HanmcarneM mporpaMmsl Ha s1361ke C++ ¢ HCIIOTIB30BaHUEM OHOIMOTEKH
libpthread, mo3BoIAIOIIYIO 3aITyCKaTh B MHOTOIIOTOYHOM PEXUME MPOIIETyPY IPOU3BEICHIS MAaTPHUIL.

12

Opranuzanus pacrpee/ieHHbIX BEIYUCICHUN C UCIIOIh30BaHHEM OnOIMoTeKn mpich2 B
OC cemeiictBa Linux (OC Debian, OC «31a60pyc JIMHYKC)

B pesynbTate BhIOIHEHHS PaOOTHI CTYAEHT NMOJTydaeT HaBBIKKA pa3paboTKH HporpamMMel Ha sizbike C/C++ ¢
UCIIONIb30BaHueM OubnnoTekn mpich2, peanusyomniel napauienbHy0 BEpCHIO arOPUTMa COPTUPOBKU
CIIUSHUEM

13

Opranu3zaiys pacupeesIeHHbIX BBIUMCICHUN ¢ UCIIOIb30BaHUEM MapaliesIbHON

BuptyansHoi MamuHbel PVM B OC cemeiicta Linux (OC Debian)
B pe3ynprarte BRIMOTHEHUS paOOTHI CTYICHT MOTyYaeT HABBIKU MCIIONB30BaHMs OnOmmoTeku libpvm3,
PeATH3YIOLIYIO NapalJIeIbHYI0 BEPCHIO arOPUTMa COPTHPOBKH CIHSIHHEM

14

OpFaHI/ISaHI/Iﬂ pacpeaciICHHbIX BBIUMCIIEHUH C UCIIOJIb30BAaHUEM TEXHOJIOTHU

BupTyanu3anuu Ha ocioBe KVM B OC «Debian»
B pesynbraTe BhINONHEHHUS pabOThI CTYJCHT HOTy4aeT HaBBIKH pabOoThI CO CpeeCTBaMU BUPTYaTH3aLUU
Ha ocHoBe KVM B OC cemetictBa Linux (OC «Debiany)

15

Cosnanue u pabdora ¢ konteitnepamu B OC «Debian» u OC «2np0pyc JIMHyKC»
B pe3ynprarte BRIOTHEHUS pabOTHI CTYIEHT MOTydaeT HaBBIKK paboThl ¢ KoHTelHepamu B OC «Debiany» u
OC «2mpbpyc JIuaykey.

16

Co3anre MeHeKepa pecypcoB KJlacTepa ¢ UCIOIb30BaHUEM ITPOTPaMMHOTO

o0ecneuenus Pacemaker
B pesynpTarte BRINOIHEHUS pabOTHI CTYIEHT MOTydaeT HaBBIKM CO3J[aHUS MEHEDKEpa PECypcoB KiiacTepa ¢
HCIIOJIb30BaHUEM IIPOTpaMMHOT0 obOecrieuenus: Pacemaker

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

Bua camocrositensHOM paboThI

M3y4eHne OCHOB OTJIa KU MPOTpaMM, pa3paboTaHHBIX Ha S3bIKAX MTPOTPAMMHPOBAHHS
C/C++, ¢ ucnonb3oBanueM gdb B cpezie onepanroHHoi cuctemsl Debian Bepeuit 9, 10

HO}IFOTOBKa K IPAKTHYCCKUM 3aHATHUAM

N3ydeHnue yueOHOU UTEpaTyphl U3 TPUBEIEHHBIX HICTOYHUKOB

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

g | WO DN

IIoarororka k TCKYLIEMY KOHTPOJIIO.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Ne
n/

bubnuorpaduueckoe onucanue Mecro nocryna




1 OnepanoHHbIC CUCTEMBI: yuel. mocodue https://library.miit.ru/miitpublishing/04-
nis cry. cnet. CATIP U cTpOHTENbHBIX 35230.pdf (nata obpamenus 15.07.2026)
crer. / B.FO. Cmupaos, O.B. CmupHOBa;
MUUT. Kad. CAIIP TpaHCHOPTHBIX
KOHCTPYKIIMU U coopykeHuu. - M.: MUNT,
2007. - 152 c. : un. - bubnuorp.: c. 152.

2 | IIporpammupoBanue Ha si3bike Cu: https://library.miit.ru/bookscatalog/metod/DC-
NpaKTHKyM s cTy. Hanp. 09.03.01 1351.pdf (nata obpamenus: 22.10.2025)
WNudopmaTrka U BEIYUCIUTEIbHAS TEXHUKA

(Cuctembl aBTOMaTU3UPOBAHHOIO
npoekTupoBanusi) / M. A. I'ypkosa, 3. P.
PesnukoBa; MUUT. Kad. Cucremsr
ABTOMATH3UPOBAHHOTO MPOCKTHPOBAHUS. -
M.: PYT (MUUT), 2020. - 70 c. - b. 11.

3 S3bik C++. CTpYKTYpBI JaHHBIX U https://library.miit.ru/bookscatalog/metod/03-
JMHAMHYECKOE BbieeHre mamsitu: meron. | 41524.pdf (nata obpamenus: 22.10.2025)

yKa3. K J1ab. pal. mo Juc.
ANTOPUTMHYECKHE S3BIKU H
pOTpaMMHUPOBAHUE JUIs CTY/. Harp.
WNHdpopmaTrka U BBIYUCIUTEIbHAS
TexHuKa, THpOopMamoHHbIe CHCTEMBI U
texnosioruu / A.B. Bapdonomees; MUNT.
Kad. ABTOMaTH3MpOBaHHBIC CHCTEMBI
ynpasnenus. - M.: MUUT, 2011. - 58 c. -
bubnuorp.: c. 58.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
MH(POPMAIIMOHHBIX CHPABOYHBIX CHCTEM, KOTOPbIE MOTYT HCHOJIb30BAThCS MpHU
OCBOCHUU JUCUUIUIUHBI (MOYJIA).

- Paznenst «I'nmaBHOe», «Hayka u obpazoBanue», «llyOnukanuu» Ha caiite
«MICT «3Bnsbpyc». Poccuiickue MHKpPOMPOIECCOPhl W BBIYUCIUTEIbHBIC
KOMILICKCHI», http://www.mcst.ru

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

-  Temaruueckuiét  Gopym 10  UHPOPMAIMOHHBIM  TEXHOJIOTHSIM

http://habrahabr.ru/

7. llepedyeHb  JMIEH3UOHHOTO U  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IpPOrpaMMHOr0 0O€cleYeHsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJCTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHMSI TUCIIUTTUHBI (MOYJIs).

1. Juctpudytu OC «29npbpyc-Linux» B coctaBe komIuiekTa noctaBku BK
«Anpopyc-801PCx», BK «25b0pyc-804».



2. Juctpubytus OC Debian Bepcun 9, 10.

8. Omnwucanue MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO Mpolecca MO AUCHUILTHHE (MOIYIIIO).

Yuebnast aygutopus (KoMIbOTEpHBIN Kiacc) s TMPOBENCHUS YYeOHBIX
3aHATUH (3aHATUHN JEKIMOHHOTO THUIIA, MPAKTUYECKUX 3aHITHIH):

- KOMIIBIOTEP MpernojiaBarelisa, MyJbTUMEIUHHOE 00OpyaoBaHue, paboune
CTaHIMU CTYJIEHTOB, I0CKA.

Ayautopus noakiarodeHa Kk cetu « HTepHeT.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

DK3aMeH BO 2 CEMECTpE.

10. OueHOUHBIE MAaTEpHUAIIBI.

OreHOYHBIE MaTepUaNbl, TPUMEHSIEMBIE TTPU MTPOBEACHUH TPOMEKYTOTHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

JIOIEHT, K.H. KadeIphl
«BBIMUCIUTEIbHBIE CHCTEMEBI, CETH U

nH(popmaImorHas 6€30MacHOCTbY H.A. lllamenkoB
CornacoBaHo:
3asenyrommuii kadhenporr BCCullb b.B. Xenenkon

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUH H.A. AugpusiHoBa



