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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-4 - CnocoOeH ocymiecTBIsATh cOOp, 0OpabOTKYy W aHaIu3 HAy4YHO-
TEXHUYECKON HMH(pOpMAIMK TIO0 TEME HCCIENOBaHMs, pa3pabaTbiBaTh IUIAHBI H
POrpaMMBbI IIPOBEICHUST HAYYHBIX HCCIEAOBAaHNN 1 TEXHUYECKHUX Pa3padoToK;

IIK-1 - CriocoOHOCTh MPOBOAUTH OOOCHOBAaHUE COCTaBa, XapaKTEPUCTUK U
(YHKIMOHAJIBHBIX ~ BO3MOXHOCTEH  CHCTEeM M CpPeACTB  OOecredeHHs
nH(OPMAITMOHHOW 0€30MacHOCTH OOBEKTOB 3alUTHI HA OCHOBE POCCHUUCKHUX H
MEXTyHapOJHBIX CTaHAAPTOB.

OOGy4eHue 1o qucuuIuInHe (MOAYJII0) MPEANoJaraeT, YTo Mo ero pe3yibTaTaM
oOyuarormmuiicst Oyier:

3HaTh:

-  MPUHIMUIBI  TOCTPOCHHS ¥ (YHKIIMOHUPOBAHUS BBIYMCIMTEIIBHBIX
KOMILUIEKCOB C apXHTEKYPOH « II0PYC» M BBIYUCIUTEIBLHBIX CHCTEM Ha UX OCHOBE,
OCHOBHBIE TMOAXOJbI K pa3paboTKe OTKa30yCTOMYMBBIX KOMIIbIOTEPHBIX
apXUTEKTYD;



- OCHOBHBIE METOAbl pa3paboTku 3PGEKTUBHBIX MPOTPaMM IS
MUKpPOIIPOLIECCOPOB €  apXUTEKTypod «mbbpyc» Ha s3bikax C/CH+ ¢
UCTIOJIb30BaHUEM peXrMa 0€30MacHBIX BHIYMCIICHUH.

Ymern:

- OCYUIECTBJIATH cOOp W MPOBOAUTH aHAJIU3 MCXOJHBIX JaHHBIX IS
pa3pabOTKH MPOrpaMM  BBICOKONPOU3BOJUTEIbHBIX BBIUMCICHUN, a TaKke
MPUMEHSTh OCHOBHBIE CIIOCOOBI YMPABICHUS BBIYUCIUTEIBHBIM MPOIIECCOM TIPH
napasuieIbHOM 00paboTke JAHHBIX c HCIIOJb30BaHUEM SI3BIKOB
nporpammupoBanusi C/C++ B pexxrme 0€30MaCHBIX BEIYMCICHUN;

- IPUMEHSITH OCHOBHBIC METOIbI TOPTUPOBAHUS M ONTUMH3AIMHN UCXOTHOTO
KOJla TPOrpaMM TMOJ[ apXUTEKTYpy «DIbOpyc», pa3paOOTaHHBIX Ha s3bIKaX
nporpammupoBanus C/C++ ¢ ucnosib30BaHUEM pekrMa 0€30TaCHBIX BHIYUCICHHM.

Baaners:

- HaBBIKAMH YCTaHOBKH OOIIETO M IPUKJIATHOT'O IIPOrPaMMHOT0 00ecTIeUeHUS
BBIYHCIIUTEIBHBIX KOMIUIEKCOB CepuH «IIbOpyc», pa3pabOTKH MPOrpaMMHOTO
oOecrieueHus I PEIICHHs MPUKIIATHBIX 33a/1ad Ha S3bIKaxX MPOTPaMMHUPOBAHUS
C/C++ ¢ ucrnosib30BaHUEM peXUMa OC30MAaCHBIX BBIYMCICHUN B COOTBETCTBHH C
TEXHUYCCKUM 3aJlaHWeM, a TakkKe pa3pabOTKH JOKYMEHTAllMd C Y4YeTOM
TpeOOBaHUM CTaHIAPTHU3AIINH;

- HaBBIKAMU aHAJIN3a HAYYHO-TEXHUYECKON MH(POPMAIINH, OTEYECTBEHHOTO U
3apyOEKHOTO OTBITA TI0 TEMATHKE HANIPABJICHUHN pa3pabOTKH OTKA30yCTOWYUBBIX
KOMITBIOTEPHBIX apXUTEKTYP, MHPOPMAITMOHHBIX TEXHOJIOTHI HA MX OCHOBE,

a TaK)Ke COCTABJICHUS OTYETAa 1O BBIMOJTHCHHOMY 3aJaHHIO, y9acTHUS BO
BHEJIPCHUU PE3yJIbTaTOB UCCIICIOBAHUN U Pa3pabOTOK.

3. O0beM TUCHUIUTMHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6mast TpynOEMKOCTh AUCIUIUIMHBI (MOJyJs) coctaBiser 6 3.e. (216
aKaJeMHU4ecKuX yaca(oB).

3.2. OObem pucuUIUIMHBI (MOAyJsi) B (opMe KOHTAaKTHOM paboThI
oOyyarmuxcsi ¢ MeJaroruueckuMu  paboTHUKaMu ©W  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peajn3aluy 00pa3oBaTeIbHONW MPOrpaMMBbl Ha UHBIX YCIIOBHUSX,
IPU MPOBEJECHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tun y4eOHBIX 3aHATHI
Bcero | CemecTp Ne2

KonTtaktHas paboTa mpu npoBeIeHUH YIeOHBIX 3aHATHH (BCETO0): 64 64

B tom uncie:




3aHATHs JIEKIIMOHHOIO THIIA 32 32

3aHATHS CEMHUHAPCKOTO THITA 32 32

3.3. O6bemM uCHMIUTMHBI (MOAYJsA) B (opMe CaMOCTOSATEIBbHOM PabOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydYarImMXCi C
nearoruaeckuMu paboTHUKAMH U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aiiu
0o0pa3oBaTeNbHOM MPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMPH MPOBEIACHHUH
MIPOMEKYTOUHOM aTTeCTallMK cocTapisaeT 152 akageMuyeckux yaca (0OB).

3.4. Ilpu 0Oy4eHnY 110 UHANBUIYAIEHOMY YIeOHOMY IIJIaHY, B TOM YHCIIE ITPH
YCKOPEHHOM O00Yy4YeHHH, 00BEM MUCIUIUIMHBI (MOIYIISI) MOKET OBITh pealn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydYalOIUXCs C MEAarorudeckKuMu paboOTHUKAMH U (WJIH)
JUIIAMU, TIPUBJIEKAEMBIMH K pPeaTU3aIlii 00pa30BaTEIbHOM MTPOTrPaMMBbl HA HHBIX
YCIIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOIUOHHOT'O THUIIA.

y TemaTrka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKaHHE
/T

1 |Onpenenenue KOMIBIOTEPHON apXUTEKTYphl. O030p COBPEMEHHBIX KOMIBIOTEPHBIX

APXUTCKTYP. OCHOBHEBIE TCHACHIIUHA B PA3BUTHUU TCXHOJIOT 17051

PaccmarpuBaroTcs BOIpOCHI:

- Olpe/ielieHUEe KOMITBIOTEPHOU apXUTEKTYPbl, BKIIFOUAOUIEH TPH acTeKTa MPOSKTUPOBAHUS KOMITbIOTEPOB:
ApXUTEKTYPY CUCTEMBI KOMaH]I, OPraHU3alHIo, T.€. MUKPOAPXUTEKTYPY, U almaparypy;

- O630p COBPEMEHHBIX KOMITBIOTCPHBIX apXUTEKTYP U OCHOBHBIX TeH}IeHHI/Iﬁ B pa3sBUTUHA TeXHOJ’[OFHfI;

- OHATHE arnmapaTHo-TporpammHast atdopma (AIIIT), o6veunsIonce B ceOe apXUTEKTY Py
MHKPOIIPOLIeCCcopa, MporpaMMy HA4alIbHOTO CTapTa, ONEPALHOHHYIO CHCTEMY H KOMITWIISTOP.

2 |OcHOBHBIE XapaKTEPUCTUKH KOMITBIOTEPHOM apXUTEKTypbl: [Ipon3BOANTENHEHOCTD,
CucremHas HajiexxHOCTh, CToMMOCTh. AHaNMU3 (haKTOPOB, BIAUSIONINX HAa 3PPEKTUBHOCTH

[IPUMEHEHHUsI KOMIIBIOTEPHOM apXUTEKTYPBI

PaccmarpuBatoTcst BOIpPOCHL:

- OCHOBHBIE XapaKTEPUCTHUKH KOMITBIOTEPHON apXUTeKTypsl: IIpon3BoaurensHOCTh, CHCTEMHAs
HageXHOCTh, CTOMMOCTD;

- MPUBOJIUTCS B3aMMOCBS3b MPOU3BOAUTEIHLHOCTH U HAJIEKHOCTH;

- XapaKTEPUCTHKH MIPOTPAMMBI, KaK BpeMs KOMIIIJISIINH TIPOTPaMMBI, pa3Mep (haiina UCIIOTHAEMOro Ko/a,
BpeMsI BEITIOTHEHUSI ITPOTpaMMEbI, (PyHKITHOHATBHAs 0€301TacHOCTb.

3 |[Mukponpoueccopsl C apXUTEKTYpOl DbOpyC U BEIYUCIUTEIbHBIE KOMILIEKCHI

PaccmarpuBaroTcs BOpochl:
- IPUHLIMIBI TOCTPOCHUSI U (PYHKIIMOHUPOBAHHS MUKPOIIPOLIECCOPOB C APXUTEKTYPOH DNbOpPYC, OCHOBHBIX

XapaKTEePUCTUKH BBIUYUCIUTENLHBIX KOMIUIEKCOB Ha MX OCHOBE, 00I1Iee MPOorpaMMHOE o0ecIieueHre
«Onpdpycy;
- cpeacTBa pa3pabOTKU U OTIIAAKU IIPOrpaMM




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

MUuKpOIpoIeCcCOPhI ¢ APXUTEKTYPOH DIOPYC U BEIYUCIUTEIbHBIE KOMITJIEKCHI

(mpomomxeHue)

PaccmaTpuBaroTcst BOIIpOCHI:

- OCHOBHBIE HCTOYHHUKH IapalIenn3Ma;

- IPUHITUTIBI ONTHMH3AIUU HCXOAHOTO TEKCTa MPOrPaMMBI KOMITHIIITOPOM;

- CITOCOOBI MOTYYCHUS YIPPEKTUBHOTO UCIIOTHIEMOTr0 KO/Ia JJIsl apXUTEKTYPBI «IB0OPYC» ¢
UCIIOJIb30BaHUEM:

1) ommuit KOMOHIATOPA;

2) ONTUMU3AIIH HCXOTHOTO KOJIa;

2) cnenuanu3upoBaHHON ONOMMOTEeKN MaTeMaTndeckux QpyHkuit EML;

- aHaJK3 MPOU3BOINEIIFHOCTH MPOrPaMM

CpaBHI/ITeHBHHﬁ aHaJIN3 TEXHOJIOTUI 0S30IMaCHOTO HCIIOIb30BAHMS TaMSITH C YU4E€TOM
arrapaTHO-IIPpOrpaMMHBIX 0COOCHHOCTEH BBIYMCINUTEILHBIX KOMILIEKCOB
PaccmartpuBaroTcs BOIpOCHI:

- CPaBHUTEJIBHBIN aHAJIN3 TEXHOJIOTHI 00ecneueH s 3alUThI OT aTaK, UCIOIB3YIOMUX HapylIeHHe
[CJIOCTHOI'O COCTOSIHUSA ITaMsTH, Ha allllapaTHOM YPOBHE IIPH ITOMOIIM TETMPOBAHUS MAMSITH

TexHomorns 0€30IMaCHBIX BEIUUCIEHUNA

PaccmatpuBaroTcst BOIIPOCHI:

- OCHOBHBIC TPUHIUIIBL 6630HaCHOFO HCIIOJHCHHA NPOrpaMM B CUCTEMAX Ha 6336 MUKPOIIPOUECCOPOB C
APXUTEKTYPOH «IMbOpyCcy. APXUTEKTYpHAS MOIEPKKA THITN3AINHN TaHHBIX;

- MOJIeNb yIpo3 MporpaMm Ha si3bike C

TexHonorust 6€30NMacHBIX BBIYUCICHUH (POIODKEHUE)

PaccmarpuBaroTcst BONpOCHI:

- pemeHust HEKOTOPBIX Yrpo3 sa3bika C B 3aIIUIIEHHOM PEXHUME;

- IPAMEPHI IPOTPAMM C YSI3BUMOCTSIMH U PE3yIBTAaTHl UX BBITIOJIHEHIE B OOBITHOM W 3alIUIIICHHOM
peXuMax:

1) oOpareHne K HeCyIeCTBYIOIIEMY JIEMEHTY MacCHBa,

2) HCIOJIb30BaHUE yKa3aTelel mocie HenpaBIbHBIX apU(MMETHUYECKUX OIEpaluil HaJl HUIMH;

3) ucrnosnp30BaHNe HEMHUINATN3MPOBAHHBIX 3HAYEHHUI TIEPEMEHHBIX;

4) UCTNOJIH30BAHUC 3aBHUCIINX YKA3aTEJICH MOCIE OCBOOOKICHUS MaMSTH;

5) yTeuku namsTH;

6) MCIOJIb30BaHUE HEMPABWIIBHBIX THIIOB W/MJIM HEBEPHOTO KOJIMYECTBA IEPEMEHHBIX B BEI30BaX (YHKIIMH
C NCPEMCHHBIM YUCJIOM apryMCHTOB.

OcHOBBI pa3paboTKu (MOPTUPOBAHUS) TTpOorpamMM Ha si3bike C I UCTIOTIB30BaHUS B

pexuMe 0e30MaCHBIX BBIYUCICHUI
PaccmaTpuBaroTcst OCHOBHBIE CIIOCOOBI pa3pabOTKH (IOPTUPOBAHMS) TPOTPAMM Ha
s3pIke C IJIs1 NCTIONTHEHUS HA apXUTEKType DIbOpycC B pexxnMe 0e30MacHBIX BBIYHCICHHH.

OcHOBBI pa3paboTKH (MOPTUPOBAHUS) TIPOrpamMM Ha si3bike C JIJIs1 UICTIOIh30BaHUS B

pexxknMe Oe30MacHBIX BEIYUCICHUH (ITPOJOIIKCHHE)
PaccMaTprBaroTCsi OCHOBHBIE CIIOCOOBI OTIIIKH TPOTPaMM Ha
si3pike C 711 ICTIONTHEHUS Ha apXUTEKType DNb0pyC B peKUMe Oe30MaCHBIX BBIYMCICHUN

10

[Toaxoms! kK pa3paboTKe CEPBEPHON YACTH CUCTEMBI KJIMEHT-CEPBEPHON apXUTEKTYPHI C
(YyHKIIMOHATEHO-0€30MacHBIM SIPOM MPOTPaMMHOT0 o0ecriedeHus Ha 6a3e miaThopMbl
«Qnpdpyc»

PaCCManI/IBaIOTCH BOIIPOCHI:

- ompeecHue PYHKIIMOHAIBHOW 0€30MaCHOCTH

- aHAJIK3 yrpo3 GYHKIMOHAIBHOM 0€3011acCHOCTH

- TpeboBanus K QyKHIMOHAIBHOM Oe3omacHocTd B coorBeTcTBHM ¢ [OCT P UCO/MOK 15408 (u. 1-3),




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

T'OCT P 58412—2019, TOCT P 56939—2024, TOCT P 58412—2019, ISO 26262 / IEC 61508
(MeXTyHapOIHBIE OTPACIIEBBIC HCTOYHUKN)

11

[Tonxoe! K pa3paboTKe CEPBEPHOM YACTH CUCTEMBI KIIMEHT-CEPBEPHON apXUTEKTYPHI C
(bYyHKIMOHATIBHO-0€30IaCHBIM SJPOM IIPOrpaMMHOT0 obecrieueHus Ha 6ase miaT(opMel
«9npOpyc» (MIPOIOIKEHHE)

PaccmatrpuBatoTcst BOIpOCHI:

- aHAJIN3 apPXUTEKTYPHBIX 0COOCHHOCTEH 1aThopMBI «DIBOPYCY» I peann3anni PyHKIHOHAIBHO-
6e30I1acHOTO MPOTPaMMHOT0 00ECIICUEeHNS;

- MOIXOABI K TIOCTPOSHHUIO CEPBEPHOTO IIPOTPaMMHOT0 00ECIIEYEeHNS C yYETOM OCOOCHHOCTH IIAT(OPMET;

12

IToxxonb! kK pa3paboTKe CEpPBEPHOM YAaCTH CUCTEMBI KIIMEHT-CEPBEPHOM apXUTEKTYPBHI C
(bYyHKIMOHATIBHO-0€30IaCHBIM SJPOM IIPOrpaMMHOT0 obecrieueHus Ha 6ase miaT(opMel
«QnpOpyc» (IPOAOIKEHHE)

PaccmatrpuBaroTcst BOIpOCHI:

- MOJIXOBI K TECTHPOBAHHUIO IPOTPAMMHOI0 00CCIICUCHHS;
- OIleHKAa (hYHKIIMOHAIBHOH 0€30MacHOCTH

13

TeXHOIOTHsI TBOMYHOMN TPAHCISAIMH KO/Ia apXUTEKTYphI X86(-64)
PaccmatpuBaroTcs BOIpoch:

- TEXHOJIOTHUsI OMHAPHOMN TPAHCISIIIUU KO/Ia apXUTEKTYPhI X86(-64);

- OCHOBBI Pa0OTHI ¢ OMHAPHBIM TPAHCISITOPOM YPOBHS MPUIIOKEHHH.

14

Br10op anmapatHo-iporpaMMHO# maT(OpMBbI [Tt CO3IaHUSI KOMITBIOTEPHOM
apxurektypsl Tia SMP, Claster, NUMA, ccNUMA

PaccmarpuBatoTcst BONpOCHI:

- AHanu3 KOHKPETHBIX TPeOOBAaHUH 1 BBIYHCIUTEIBHBIX 33134,

- (hyHKIIMOHATIBHBIE, TEXHUUECKHE, YKCIUTYaTaA[IOHHBIEC XapaKTEPUCTHKH BBIYMCIUTEIbHBIX KOMILUIEKCOB;
- CTEK MPOTPaMMHOT0 00€CTIeUeHNs, Ha3HAYEHHE, XapaKTEPUCTHUKHU, CIOCOOBI TPUMEHEHHSI.

- CII0COOBI OCTPOEHHMS arnmapaTHo-nporpaMMHoi miatdopmsl (AIIIT), apxurekTypa y3ia, TOoJIOTHH
CBsI3€i 00BbEMHEHNS Y3JI0B, MOJIETH U CPEACTBA OPraHU3alMH BEIYHCINTEIBHOTO TIpoliecca,
BHpPTyaJlu3alysl, IpOrpaMMHasi 3KOCUCTEMA, BKIIIOYasl PE3EPBUPOBAHNE, MOHUTOP COCTOSHUS MapaMeTpoB
(YHKIMOHUPOBaHUS

15

Br160op anmapaTHO-TIpOrpaMMHOM MIaTGOPMBI JUISI CO3JaHMSI KOMITBIOTEPHOM
apxutektypsl Tunia SMP, Claster, NUMA, ccNUMA (mipoioinkeHue)

PaccmarpuBatoTcst BONpOCHI:

- CIIOCOOBI TOCTPOEHHS TEXHOJIOTHU M OCOOEHHOCTH (DYHKIIMOHUPOBAHUS OTKA30yCTOHIMBBIX
KOMITBIOTEPHBIX apXUTEKTYD,

- aPXHUTEKTYypa y3I1a, TOMOJIOTHH CBSI3eH 00BbEANHEHNS Y3II0B, MOAEIH M CPE/ICTBA OPTraHU3aINN
BBIUUCIIUTENLHOTO TIPOLIecca, BUPTyalu3alys, IporpaMMHasi 9KOCHCTEMA, MOBBIILIEHHE
OTKa30yCTONYUBOCTU

16

MeToabl UCIIBITAHUY BHIUUCIUTEIBHBIX KOMIIJIEKCOB U CUCTEM

PaccmatpuBaroTCst BOIIPOCHL:

- METO/IbI HCIBITAHUI1 BEIYMCIIUTENLHBIX KOMILIEKCOB U CHCTEM Ha COOTBETCTBHE (PYHKIIMOHAIBHBIM,
TEXHHUYECKHUM, IKCILTyaTal[HOHHBIM TPEOOBaHUSAM U TpeOOBaHUSIM HH(OPMAOHHOW U (DYHKIMOHAILHOM
0€e30IMacHOCTH

4.2. 3aHsATUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

anaBneHI/Ie ,HHHaMH‘IeCKOﬁ MMaMsATBIO BEIYHUCIIUTCIBHOI'O IIpo1ecca

B pesynbrate BeIOTHEHH PaObOTHI CTYACHT HOTy4YaeT HABBIKKA CO3AHUS MPOTPaMM Ha SI3bIKAaX
nporpammupoBanus C/C++ Ipu MOMOIIH cpeAcTB pa3paboTku, Bxoasmux B coctaB OC Debian, u
pUMEHEeHHs oTiIaurka gdb Juist ucclieoBaHus CTeKa HCIOIHAEMBIX IPOLIECCOB IIPOrpaMM.

OreHka MpOU3BOIUTENFHOCTH MUKpoOIIpoLieccopa «nmpopyc-4C», «mpopyc-8Cx» u

BBIYUCIIUTENBHBIX KOMIUIEKCOB «60pyc-401PCy», «Ompopyc-801PCy» «mpbpyc-804»
B pesynbrate BRIIOIHEHUS pabOTHI CTYIEHT MOTyYaeT HABBIKU OLEHKH MPON3BOAUTEIEHOCTH
MHKPOIIPOIIECCOPOB «DMBOPYCH

Moaens yrpo3 nporpamm Ha sizbike C. 3alMIIEHHBIA PEKUM
B pesynbTaTe BBITOMHEHHS paOOThl CTYJCHT HOJIy4aeT HaBBIKH Pa3paOOTKH, OTIAIKH M 3aITycKa CLICHApHEB
(porpamm) Ha si3b1ke C/C++, B OOBIYHOM peKMME M 3aIIUIEHHOM

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

pekrMe Oe30TaCHBIX BRIYHCICHUI
B pesynbrate BbINOIHEHHS PaOOTHI CTYACHT HOTyYaeT HABBIKK pa3paOdoTKH (TIOPTHPOBAHMUS) IPOrpaMM Ha
si3pike C/C++ U1 MCTIONMHEHHS Ha apXUTEKType DIB0pyC B pekuMe 0€30IMacHBIX BRIYHCICHHUH.

OCHOBBI pa3pabOTKH MPOTPAMMHOTO 00ECIICUCHHUS KITMEHT-CEPBEPHON apXUTEKTYPHBI C
(yHKIIMOHATBLHO-0€30MMacHBIM SJIPOM Ha 0a3e miaTopmbl «DIbOPYCH»

B pesynbrate BRIOTHEHUS pabOTHI CTYIEHT MOyYaeT HaBBIKU pa3pabOTKH MPOTPaMMHOTO 00SCTICUCHHUS
KIIMEHT-CEPBEPHOI apXUTEKTYPHI C (DyHKIIMOHAIBHO-0€30IIaCHBIM SAPOM Ha 0a3ze riaThopmsl « IME0pyc»
C UCTIOJIb30BAHUEM PCIKHUMaA 0€e30IaCHBIX BBIYUCIEHUI

OcHOBBI pabOTHI ¢ OMHAPHBIM TPAHCIATOPOM YPOBHS MPUIIOKEHUHN ONepalinOHHON
cucteMbl «DIb0pycy. PaspaboTrka mporpamMmel Ha si3bike C 1 aHAIH3 ee pabOThI B

OKpYXEHHH OMHAPHOTO TPaHCIATOpa

B pesynbrate BEITOTHEHHS PaOOTHI CTYAEHT MOTYyYaeT HABBIKK Pa3pabOTKH, OTJIAAKK | 3aIyCKa MPOrpamMm
Ha s13bike C/C++ B perxume OMHApHOM TpaHCIAUY KOJIOB apXHUTeKTyphl Intel X86 Ha oTedecTBEeHHOM
apxurekType e2k. Pa3BuTh y o0ydarommxcs ejaHne K MOBBIIICHUIO YPOBHS NMPO(eCCHOHATBHBIX 3HAHUH
B 00J1aCTU METOJ0B U CIIOCOOOB 3KCILTyaTalluy alrOPUTMUYECKOrO 0OECTICUeHUs! OTeUECTBEHHBIX
BBIYHMCIIUTENLHBIX KOMILIEKCOB «DIBOPYC»

AHanu3 BpeMEHH BBITTOTHEHHS TporpamM. [IpodunupoBanue Koia 1 MoMCK
KPUTHUYECKHUX YYaCTKOB UCIIOIHAEMOr0 KOJa IPOrpaMMBbl

B pesynbprare BRIIOTHEHUS paOOTHI CTYIEHT MOy4YaeT HABBIKM TIOMCKA U aHAJTN3a KPUTHIECKUX yIaCTKOB
HCTIOJIHAEMOI'0 KOJa MPOrpaMMBbl € HEJIBIO UX HOCJICI[YIOH.ICﬁ ONITUMH3alIuH, O6CCH€‘H/IB&IOH.[GI>1
COKpareHue BPEMEHHU BBIITOJTHEHUS ITPOTPaAMMBI B LIEJIOM

Pa3zpaboTka 3(ppekTUBHBIX TPOrpaMM I OTEYECTBEHHON apXUTEKTYPhI « DIBOPYCH,
BKJIHOYAIOIIIUX B CBOH coCTaB OOJIBIIIOE YUCIIO OUKIIOB, peKprI/Iﬁ U CliICOHaJIbHBIX
apI/I(I)MeTI/I‘-ICCKI/IX onepaunﬁ, a TAKKE C UCITOJIb30BAHUEM BBICOKOHpOI/IBBO,Z[I/ITeHLHOI\/II
MaremaTthdeckoi omommoreku EML

B pesynbrate BbiloJgHEHHs paObOThI CTYACHT MOTyYaeT HABBIKH Pa3paboTKH AP PEKTUBHBIX MPOrPaMM st
OTEYEeCTBEHHOH apXUTEKTYPHI «DIp0pyc JIMHyKeY, a Takke 00IHe apXUTEKTypPHO HE3aBUCHMEIE
PEKOMEHIANINH 110 HAITUCAHUIO Y PEKTHBHBIX MPOTPAMM, BKIIOUYAIOIINX B CBOW COCTaB OOJBIIIOE YHCIIO
[UKJIOB, PEKypPCHH U CTIEHATBFHBIX apr(PMETHIECKUX OTIepalnii, a TAKKE MCIIOIB30BaHHE
BBICOKOIIPOU3BOANTEIBHON MaTeMaTHIeckoi onbnmmoreku EML

ITapannensHoe nporpammupoBanue Ha OpenMP

B pesynbrate BbIoIHEHHS PaOOTHI CTYACHT HOJIyYaeT HABBIKU 110 CO3IaHMIO MapaJUIeNIbHOM
MHOTOITOTOYHOW POTrPaMMbl YMHOXKEHHSI OOJIbIINX MATPHIL Ha si3bike C/C++ MpH MOMOIIU TEXHOIOTUH
aBTomaruueckoro pacnapamienuBanus OpenMP B OC cemeiicta Linux (OC Debian, OC «3np0pyc
Jlumaykey)




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

10

[TapamensHOE IpOrpaMMHUpPOBaHKE ¢ UCTIOIb30BaHueM oubaunorexu libC (syscall: fork(),

clone())
B pesynbrarte BRIIOIHEHUS paOOTHI CTYICHT MOTyYaeT HABBIKH 110 MapauIeIbHOMY POTPAMMHUPOBAHHIO C
HCI0JIb30BaHueM ouoimorexu 1ibC

11

Muoronorounsie npuinoxxenus: B OC Debian

B pesynbrate BbINoIHEHHs paOOThI CTYACHT NOTy4YaeT HaBbIKKH paboTe ¢ uHTepeiicHoi Onbnnorexon
API-pynknuit Pthreads n HanmcanmeM mporpaMMel Ha si3pike C++ ¢ HCTIONB30BaHHEM ONOTHOTEKH
libpthread, mo3BoIAIONIYIO 3aIyCKaTh B MHOTOIIOTOYHOM PEXUME MPOIEIyPYy NPOU3BEACHI MaTPHUII.

12

OpraHuzanus pactpee/ICHHbIX BEIYUCICHHI C HCITOb30BaHHEM OuOImoTekn mpich2 B
OC cewmeiictBa Linux (OC Debian, OC «32as0pyc JIMHYKC)

B pesynbrate BhIoIHEHHS paObOTHI CTYAEHT NOTy4YaeT HABBIKH Pa3pabOTKH NporpamMMsl Ha si3bike C/C++ ¢
UCIIONIb30BaHNeM Onbimorexy mpich2, peanuzyromniei napauieNbHYI0 BEPCHIO aJIrOPUTMa COPTUPOBKH
CIIUSTHHEM

13

Opranu3zanus pacrnpeaeaeHHbIX BBIYUCIEHUHN C UCII0Ib30BaHUEM MapaljIeIbHON

BupTyainbHoi MamuHbel PVM B OC cemeiicta Linux (OC Debian)
B pesynbrarte BRIIOIHEHUS pabOTHI CTYIEHT MOTy4YaeT HaBBIKU HCIIONB30BaHus Onbnnoreku libpvm3,
peaNM3YIOIIYIO apaiiebHYI0 BEPCHIO alfTOPUTMA COPTHPOBKH CITHSHHEM

14

OpFaHI/I3aHI/I${ pacupeaciICHHbIX BBIYHCIICHUI C MCHOJIL30BAaHUEM TEXHOJIOTHHU

BupTyanuzanuu Ha ocHoBe KVM B OC «Debian»
B PE3YIbTATE BBINTOJTHCHU pa60TI>I CTYACHT NOJY4acT HAaBbIKHU pa6OTI>I CO Ccpe€aecTBaMu BUPTYyaJIU3allunu
Ha ocHoBe KVM B OC cemeiictBa Linux (OC «Debiany)

15

Co3nanue u pabora ¢ kouTeinepamu B OC «Debian» u OC «2nbbpyc JImHyKCe»
B pesynbprare BRIIOTHEHUS paOOTHI CTYIEHT MTOy4YaeT HaBBIKK paboThI ¢ KoHTeiHepaMu B OC «Debiany» n
OC «2mpbpyc JIMHYKCY.

16

COSI[aHI/Ie MCHCIKEpaA PECYPCOB KIIACTEPa € UCIIOJIb30BAHUEM ITPOI'PAMMHOI'O

obOecmeuenust Pacemaker
B pesynbTaTe BBITOMHEHHS pabOThI CTYEHT MONYyYacT HaBBIKK CO3IaHMs MEHEIKEPA PECYPCOB KllacTepa ¢
HCIOJB30BaHUEM MTPOrpaMMHOTo obecrieucHus Pacemaker

4.3. CamocrosiTenbHas padoTa 00y4daroImuXCs.

/1

Buna camocrosiTesHOM paboThI

M3y4yeHne OCHOB OTJIaJIKU MPOrpaMM, pa3paboTaHHBIX Ha S3bIKaX MPOTPAMMHUPOBAHUS
C/C++, ¢ ucnionpzoBanueM gdb B cpeze onepannoHHoil cuctemsl Debian Bepewuii 9, 10

HOZIFOTOBKa K IIPAKTHUYCCKUM 3aHATUAM

Nzydenue yueOHOM aUTEpaTYphl U3 MIPUBEACHHBIX UCTOYHUKOB

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.

g B~ WO DN

[ToaroToBka K T€KylemMy KOHTPOJIIO.

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IIPH

OCBOEHUHU JTUCLUIUIMHBI (MOTYJIS).

Ne
/o

bubnmorpaduueckoe onucanue Mecro nocryna




1 OnepanoHHBIE CUCTEMBI: yueb. mocooue https://library.miit.ru/miitpublishing/04-
nns cryn. cnet. CAIIP U cTpoUTENbHBIX 35230.pdf (nara obpamenus 15.07.2026)
crer. / B.}O. Cmupraos, O.B. CmupHOBa;
MUUT. Kad. CAIIP TpaHCTIOpTHBIX
KOHCTPYKIMU U coopykeHui. - M.: MUUT,
2007. - 152 c. : un. - bubauorp.: c. 152.

2 [IporpammupoBanue Ha si3bike Cu: https://library.miit.ru/bookscatalog/metod/DC-
IPaKTUKYM Juis cTyA. Hanp. 09.03.01 1351.pdf (nara obpamenus: 22.10.2025)
WNudopmaTrka U BHIYUCIUTEIbHAS TEXHUKA

(Cuctembl aBTOMAaTU3UPOBAHHOIO
npoektupoBanus) / M. A. I'ypkosa, O. P.
PesnukoBa; MUUT. Kad. Cuctemsr
aBTOMAaTH3UPOBAHHOTO IPOEKTUPOBAHMUSL. -
M.: PYT (MUUT), 2020. - 70 c. - b. 1.

3 | Azbik C++. CTpyKTYphl JaHHBIX U https://library.miit.ru/bookscatalog/metod/03-
JMHAMHYECKOE BbIIeIeH e namsTu: Mero. | 41524.pdf (nata obpamenus: 22.10.2025)

yKa3. K ja0. pal. mo auc.
ANTOPUTMHUYECKHE S3BIKU H
pOrpaMMHPOBAHKE JUIS CTYA. HaIIp.
NudopmaTrka 1 BEIYUCIUTEIBHAS
TexHuka, THpopMamonHble cucTeMbl U
texHonoruu / A.B. Bapponomees; MUUNT.
Kad. ABTOMaTH3MpOBaHHBIE CUCTEMBI
ynpasienus. - M.: MUUNT, 2011. - 58 c. -
bubnwmorp.: c. 58.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS MPHU
OCBOEHUHU JTUCIUIUINHBI (MOJTYJIS).

- Pasnmensr «I'maBHOe», «Hayka u obGpazoBanuey, «IlyOnukanum» Ha caiite
«MICT «32ap0pyc». Poccuiickue MHKPONPOLECCOPbl U BBIYMCIUTEIbHBIE
KOMILIEKCHI», http://www.mcst.ru

- NHTEpHET-YHUBEPCUTET MH(pOPMAITMOHHBIX TEXHOJIOTU I
http://www.intuit.ru/

- Temaruueckuit  popym 1m0  WHGOPMAIMOHHBIM  TEXHOJOTHUAM

http://habrahabr.ru/

7. IlepeueHb JHUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOT0 OOECIICYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 /I OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

1. AuctpudbytuB OC «Onpbpyc-Linux» B cocTtaBe KomIuiekTa noctaBku BK
«9ap0pyc-801PCy», BK «2nb0pyc-804».



2. Muctpudbytus OC Debian Bepcun 9, 10.

8. OmmucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOU IS
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUTHHE (MOIYJIIO).

VYuebnas ayautopus (KoMmMmbroTepHBIN Kiacc) uisi TPOBEACHUS YYEOHBIX
3aHATHUH (3aHATUH JIEKUMOHHOTO THIA, IPAKTUYECKHUX 3aHITHI):

- KOMIIBIOTEp MpernojiaBaresns, MyJbTUMEIUHHOE 000pylIOBaHUEe, paboune
CTaHIMH CTYJEHTOB, I0CKA.

Ayautopus noakinrodeHa k cetu « THTepHeT.

9. ®opMa MPOMEKyTOUHOM aTTECTAINU:

DK3aM€EH BO 2 CEMECTpE.

10. OueHouHbIlE MaTEpHUAIIBI.

OueHouHblE MaTepuabl, IPUMEHSEMbIE MTPU MPOBENCHUH MPOMEKYTOUHOM
aTTecTall, pa3padaThIBAlOTCA B COOTBETCTBUM C JOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOIIEHT, K.H. Kadeapsl
«BpruncauTeabHbIe CUCTEMBI, CETH U

nH(popManroHHas 6€30I1aCHOCTHY H.A. IlameHkoB
CornacoBaHo:
3asenyromuii kadhenpoit BCCullb b.B. XXenenkon

[Ipeacenarens yueOHO-METOIUIECKOM
KOMUCCUHU H.A. Augpusgnona



