EJIELIKWI TOCYJAPCTBEHHBIN YHUBEPCUTET um. N.A. BYHHA

PABOYASA ITPOT'PAMMA JUCIHHUITJINHBI
51.0.02.02 BBIYUCJIMTEJIBHBIE CUCTEMbI

Hanpagienue noaroroBku: 09.04.01 Ungopmamura u bluuciumenbHas mexHuxa
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ouyHas popma

OYHO-3a04YHadA

3ao4Has ¢popma
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Kypce 1
CemecTp/TpUMecTp 1
Jlexnuu
JlabopaTopHbIe 3aHATHSA 18
IIpakTHyeckue (ceMHHAPCKHE) 3aHATHUS 18

B T.4Y. IPpaKTH4YeCKasd NOArOTOBKA

KoncyabTanuu
®opma(bl) MPOMEKYTOUHOM aTTeCTALMHU Jk3ameH - 0,3
KonTpoJas 9

Hubie popmbl padboThI -

CamocrosiTeibHast padora 170,7

Bcero uacos: 216

TpynoemkocTb: 6 3a4eTHBIX eIMHMIL.
PazpaboTuuk(u) paboueil mporpamMmmsl:
Kanouoam mexuuyeckux Hayk_A.A. [lempos




I. OPTAHU3AIIMOHHO-METOJUYECKHUMN PA3IEJ

Henb n3yyenus JMCUMILUINHBI:

Lenbto AUCHUIUIMHBI  «BBIYUCIUTENBHBIE CUCTEMBD» SIBISETCS Hay4yHas U
MpaKTUYeCcKasl MOJAr0OTOBKAa MAarucTPOB MO HANPABICHUSAM MPUMEHEHUS METOJIOB PEIICHUs
3a/lay pa3pabOTKU PACTIPEACIICHHbIX U TeTePOTr€HHBIX BBIUMCIUTENIBHBIX KOMIUIEKCOB, a
TaK)K€ MOATOTOBKHU CIIY>KEOHOTO0 U MHCTPYMEHTAJIBHOTO MPOrPaMMHOI0 OOecreueHus s
uX paboThI.

3aga4yu M3yyeHusi AUCHUIIMHBI:

- U3y4YEHUE NPUHIUIIOB OPTaHU3AIMU COBPEMEHHBIX BBIUUCIUTEIbHBIX CUCTEM;

- OCBOEHHE METOJIOB OCYILECTBICHHUS pPACUETOB B COBPEMEHHBIX BBIYUCIUTEIbHBIX
CUCTEMAX;

- HW3y4Y€HUE METOJIOB U MPOTPaMMHBIX CPEACTB Pa3pabOTKH BBIUMCIUTENbHBIX CHUCTEM
Pa3IUYHOr0 Ha3HAUYCHUS;

- aHaJM3 peaJbHBIX MpOOJEM, BO3HMKAIOUIMX HpHU pa3paboTKe pacIpeneseHHbIX WU
reTePOTEHHBIX BBIYUCIUTEIIbHBIX CUCTEM.

Mecto nucuuniunbl B cTpyktype OIIOIL: peanuzyercs B pamkax 00s13aTeIbHOM

gactu O0sioka b1 (Mmonyns 2 «IIpenmeTHO-conepKaTeIbHBIN ).

I[lnanupyembie pe3yJibTaThl 00YUeHUsI 10 JUCIHUIINHE:

Kon HNHauKaTOpbI 10CTHKEHU S IlnanupyemMblie pe3yabTaTbl 00y4eHUs
KOMIIeTeHIINHI KOMIIeTeHIINH Mo JUCHUILJINHE
3HaTh: TPUHIHUIIBI, METOIbI 3HaerT:
CpeACTBA aHAJIN3A U — apPXUTEKTYPY, YCTPOWUCTBO ¥  MPUHIIMIIBI
CTPYKTYPHUPOBAHUS (G YHKITMOHUPOBAHUS
npodeccuoHaNbHOM BBICOKOIIPOU3BOAUTEIILHBIX BBIYUCITMTEIILHBIX
UHpOpMaIIUH. CHCTEM.
— METOBI MPOEKTUPOBAHUS H THIIBI
BBICOKOTIPOU3BOIUTEIIbHBIX BBIYUCIUTEIbHBIX
CHCTEM.
— COBPEMEHHbIE MHCTPYMEHTHI I1apajuIeIbHOIO
MPOTPaMMHUPOBAHMUSL.
OITK-3 YMeTh: aHaTU3UpPOBATh YmMmeer:
npodeccuoHaIbHYIO - CO37aBaTh IPOCKTHBIC pEIIEHUsS B 00IacTH
MH(pOPMAIIHIO, BBIICTIATH B HEH BBICOKOTIPOU3BOIUTEIIbHBIX ~ BBIYUCIUTEIIBHBIX
[JIaBHOE, CTPYKTYpUPOBATh, CHCTEM,
0hOpPMIISTH U IPEJICTABIISTH B - OPUEHTUPOBATHCS B COBPEMEHHBIX

BUJC aHAJIUTUYCCKUX 0630p0B.

IMpOrpaMMHO-alllIapaTHbBIX PCIICHUAX.

BnaneTs: HaBBIKAMU MMOJATOTOBKU
HAYYHBIX JIOKJIAJIOB, MyOIUKaIIUi
Y aHAJIUTUYECKUX 0030POB ¢
000CHOBaHHBIMH BBIBOJIAMH U
PEKOMEHIAIUSIMHU.

Brnaneer:

- MeTogaMu  paboThl B MPOrPaMMHOM
obecriedeHUH ISl BBICOKOTIPOM3BOAUTEIHHBIX
BBIYHCIICHUI;

—METO/I0JIOTHEN BeIeHHUsl TOKyMEHTOo0OopoTa B
OpraHu3alusx, OTpPacIeBOM HOPMATHBHOMU
TEXHUYECKON NOKYMEHTAIUEN;




OIIK-5

3Haer: COBPEMEHHBIE  IPOrpaMMHBIE U
3HaTh: COBPEMEHHOE arrnapaTHbIe cpencTaa OpraHH3aluH
MIporpaMMHOC U allllapaTHOC BBIYMCIIUTCIBHBIX CUCTCM.
obecrieyeHre HHPOPMALMOHHBIX
1 aBTOMAaTU3UPOBAHHBIX CUCTCM.

YMeeT: MOJCpPHHU3UPOBATh MPOTPAMMHOE U
YMeTh: MOJIEPHU3UPOBATH amnmapaTHOe OOCCIEUYeHHE BBIUYMCIUTEIBHBIX
MPOrpaMMHOE U armapaTHOe CHCTEM.
obecrieyeHre HHPOPMALTMOHHBIX
1 aBTOMAaTU3HPOBAHHBIX CUCTEM
JUISL peILICHHUS
npodecCHOHANBHBIX 3a/1a4.

Brnaneer: HaBBIKAMH peanu3anum

Bnaners: HaBbIkaMu pa3zpaboTKu
MIPOrPaMMHOTO H amlmapaTHOTO
obecrnieueHns UH(POPMALMOHHBIX
1 aBTOMAaTU3HPOBAHHBIX CUCTEM
IUTSL pEIICHUS
npodeccroHallbHBIX 3aj1au.

MPOrpaMMHOTO U almapaTHOro oOecredYeHus

BBIYUCIIUTCIBHBIX CUCTEM.

1. COAEP KAHUE U OB BEM /IUCIHIUITJIMHBI
€ YKa3aHHeM KOJIM4YeCTBA YacOB, BbIIeJEHHbIX HA KOHTAKTHYIO padoTy 00y4alomuxcs

Ounas ¢popma 00ydyeHust

¢ nmpenoaasaresieM (110 BUIAM Y4eOHbIX 3aHSITHI) M HA CAMOCTOATEIbHYI0 Pa0oTy

Ne
n/n

HaumenoBanue pa3aejioB 1 TEM

Bcero

AyIuTOpHBIE 3aHATHS

JIK

3

Jb

Cam.pa0.

Pa3nea 1. OcHOBHEIE
MOHATHSA
pacnpeneeHHbIX U
napauieJbHbIX CHCTEM.

46

4

4

38

Onpenenenue
pacrpeieseHHOH
CHCTEMBI.
[enecoobpa3HOCTh
MTOCTPOCHUS
pacrpeieIeHHbIX CHCTEM.

23

19

[ToHsTHE apXUTEKTYPHI
napaiesIbHbIX U
pacripeieIeHHbIX CUCTEM.
Crpykrypa
MIPOU3BOUTEIBHBIX
MHOTOTIPOLIECCOPHBIX

BBIYHCIINTCIIBHBIX CUCTEM.

23

19

Paznen 2. Mopean
BBIYMCJINTEIEH CO
CreUaAJIN3NPOBAHHBIMU
BBIYHCJINTEIbHBIMHA
MOIYJISIMH.

69

57




3 | MHorokaHajibHasi CHCTEMA 23 2 2 19
00pabOTKH AUCKPETHBIX
OCJIEI0BATEILHOCTEH.

4 | Ha3sHaueHue 23 2 2 19
CHeHI/IaJII/I:‘II/IpOBaHHI)IX
BBIYUCJIIUTCIIBHBIX
YCTPOWCTB.

S | HUccnenoBanue u 23 2 2 19
pa3paboTKa CTPYKTYpHOI
CXEMBbI apXUTEKTYPBI
reTepOreHHON CUCTEMBI

«CPU-GPU»

Pazaean 3. Ilporpammuoe 73.7 8 8 75.7
U anmnaparHoe
olecneyeHue
COBPEMEHHBIX
reTepoOreHHbIX CHCTEM.

6 | Apxutexrypa 23 2 2 19
rpaduyeckux
HPOLIECCOPOB.

7 | TIporpaMmMupoBaHue 23 2 2 19
rpaduyeckoro
MPOLECCOPA HA OCHOBE
BEPIIMHHBIX U
MIUKCEIBHBIX MPOrPaMM.

8 | BeicokoypoBHEBBIC 23 2 2 19
NpOrpaMMHBIE  CpPE/ICTBA
TSt OpraHu3aIuu
napauieTbHbBIX "
reTepPOreHHBIX

BBIUHUCIICHUH: OpenCL,
CUDA, OpenACC

9 | Opranuzanus THOPHIHBIX 22.7 2 2 18.7
BBIYHCIIUTEILHBIX CHCTEM.

Konmponw 9

IIpomesicymounas 0.3
ammecmauysi

Umoeo 3a 1 cemecmp 216 18 18 170.7

B T.4. IPAKTUYCCKas
IIOATOTOBKaA

HTOro: 216 18 18 170.7

OuyHo-3204Hast popMa 00yUeHHSI He peanu3yemcs.

3aounas ¢popma ne peanrusyemcs.

I11. OUEHOYHBIE MATEPHUAJIbI JISI IPOBEJIEHUS TEKYIIEN U
MNPOMEXKYTOUYHOU ATTECTAIIMUA OBYUYAIOIIMUXCA IO JUCLHUIIJIUHE



Texkymmii KOHTPOJIb

Tekymas arrectaius NpoBoAUTCA B (popMe KOHTPOJIBLHOM paboThl, TecTa, pedepara,
TBOPYECKOTO 3a/IaHus, Kelca u JIp.

THUIOBOW BAPMAHT TECTOBBIX 3aJaHUM

1. Kozoa ovina cozoana nepeas cynep IBM?

1. B cepenune 70-x
2. B cepeauHe 60-x
3. B Hauaje 80-x

4, B konue 70-x

2. Kem ovina pazpabomana nepsas cynep-3BM?

1. JI>xonom ¢on Heiimanom
2. CeiimypoMm Kpaem

3. Tomacom CrepiuHrom
4. Jlonom bekkepom

3. Ykasicume nenpasunvnoe ymeepiicoenue.

1. SISD - 310 00BIUHBIE TTOCIIEAOBATEIBHBIE KOMITBIOTEPHI

2. SIMD - 6oabminHCTBO cOBpeMeHHBbIX DBM oTHOCSITCS K 3TOH KaTeropum
3. MISD - BBIYHCIATEIBHBIX MAIIMH TAKOI'0 Kjacca MaJio

4. MIMD -»3To0 peanu3zaius HECKOJbKHUX MOTOKOB KOMaH/I U MIOTOKOB JJAHHBIX

4. /Ina koueseitepnoii 06padomku npucyuwie:

1. 3arpy3ka omnepaHI0B B BEKTOPHBIC PETUCTPHI

2. olepalnuii ¢ MaTpUIlaMHU

3. BblJejIeHHe OT/eJbHBIX TANOB BbINOJHEHUS 001el onepanuu

4. cno)XeHHe 2-X OIEPaH]IOB OJHOBPEMCHHBIM CIIOKEHHUEM BCEX MX JIBOMYHBIX
paspsioB

5. IIpuopumem - 3mo...

OTHMCaHNe aJITOPUTMA Ha HEKOTOPOM (hOPMATH30BAHHOM SI3bIKE

yncao0, npunucanioe OC kaxaoMy npoueccy WM 3agaue
OT/ICIBHBIN ATal BBIIOJTHEHUS OOIIEH onepaiuu

omoBeteHne co ctoponsl OC o Toi uim WHOUM opMe B3aUMOICHCTBHS

Wb

6. Cmex - ymo...

1. "mamartp", B aipeCHOM MPOCTPAHCTBE KOTOPOI paboTaeT nmpouecc
5



A

TOT WJIM UHOM CcIIOCO0 TMepeadn HHCTPYKIIUU U3 OJJHOTO MpoLiecca B APYrou
00/1aCTh NAMSATH VIS JIOKAJBHBIX NlepeMEeHHbIX, ADI'YMEHTOB U BO3BpPalllaeMbIX
(pyHKUMAMHU 3HAYECHUH

opraHu3aunus 1ocTymna 2x (uim 0osee) MpoLeccoB K OJHOMY U TOMY ke OJIOKY
HaMsITH

7. Knacmep (6 konmekcme napannenabHozo npozpammuposanus)- Imo...

Howh e

00J1acTh ONepaTUBHOM MaMsTU

YIPaBIISAIOIIEE YCTPOUCTBO, BBIMIOJHEHHOE Ha OJJHOM HJIM 0oJiee KpucTaiax
2 nam OoJiee y3JI0B, COCJUHECHHBIX IPU MOMOIIH JOKAJbHOM CeTH
pazfien )KeCTKOro Iucka

8. Buibepume waz(u), ne npucywiuii(e) 014 YUK 6bINOJTHEHUS KOMAHObL:

o=

3aIllUCh PE3yJibTaTa B IIaMATh

BBI60pKa KOMaH/bl

KOIIHPOBaHHUE cnenylomeifl KOMaHbI
BBIITOJTHCHHUEC KOMAaH/IbI

9. Konegeitepnaa mexunonozusa npeononazaem ...

el N

MOCIIEIOBATENIbHYI0 00pabOTKy KOMaH/

00paboTKy KOMaH/I, yIOBIETBOPAIOIINX OMPEIETCHHBIM KPUTEPHUSIM
00padoTKy HECKOJIbKO KOMaH/I O/THOBPEMEHHO

oOLIuit JOCTYN KOMaH/ K MaMsIT!

10. Cucmema, 2nasnoit ocobennocmuio A61emca HaaUvue oouiell huzuueckoil
namamu, pazoenaemoil 6cemu nPOUeccopamu Ha3vbl6Aemcs ...

NoukwneE

Wb

NUMA
SMP
MPP
PVP

IIpumepHasi TemaTuKa pedpepaToB

[TpumepHas TemaTuka pedepaToB

Knaccudukanus apxuTekTyp 1o napauielbHOl 00paboTKe TaHHBIX
[TapannenusM Ha ypOBHE KOMaHJ — OJHOINPOILIECCOPHBIE APXUTECKTYPhI
Texuomorust Hyper-Threading

KoHuenmuus kinacTepHbIX CUCTEM

CwmelnaHHbIe apXUTEKTYPhI

CBepXBBICOKOITPOU3BOIUTEIbHBIC BEIYMCIUTEIBbHBIE CUCTEMBI ceMmericTBa Gray X.

6



8. MynbpTUIPOLIECCOPHBIE CUCTEMBI CO CTPYKTYPHO-IIPOLIEAYPHOU OpraHu3anue
BBIUYHUCIICHUM

9. CynepcKaJsipHbIE apXUTEKTYPBI

10.I'ubpuanas apxutexkrypa (NUMA)

11.BeruncnutenbHas cucteMa « MUHCK-222».

12.CeMeiCcTBO BEIYMCIUTENBHBIX CUCTEM «DIBOPYC 2».

13.MPP apxurexktypa

14.SMP apxurextypa

15.1Ipou3BOAUTENBHOCTD BBIUUCIATEIBHBIX CUCTEM

IIpomexyTrouHas aTTecTanus o0ydaroUIMXcs OCYILIECTBISETCS B (pOpME dK3aMEHa C
UCIIOJIb30BAaHUEM CJIETYIOUIUX OLEHOYHBIX MaTepUasoB:

Bomnpocsl k 3k3amMeHy
(1 cemecTp, ouHasi popma o0yueHHs)

1. CpaBHeHHE pacipeieJICHHBIX U TapaJIICIbHBIX CUCTEM.

Omnpenenenue pacupe/eICHHOW CHCTEMBI.

3. Twumel 3a7a4, perracMbIX paclpeAeICHHBIMU U TTapAJIICIbHBIMUA BEIYUCIUTEIIbHBIMU
CHUCTEMaMH.

4. CTpyKTYpHBIC METOJBI MTOBBIIIEHUS MPOU3BOIUTEILHOCTH BEIYUCIUTEIBHBIX

CHUCTEM.

[enecooOpa3HOCTh TOCTPOCHHUS PACTIPEICIICHHBIX CHUCTEM.

[TonsiTHE apXUTEKTYpHI ApaUICIbHBIX U PACTIPEICIICHHBIX CUCTEM.

CrpykTypa mpou3BOIUTEIBHBIX MHOTOIPOIIECCOPHBIX BHIYUCIUTEIBLHBIX CUCTEM.

Mopenu BEIYUCIUTENICH CO CIIeHUATM3UPOBAHHBIMUA BBIYMCIUTEIBHBIMUA MOTYJISIMHU.

. MHorokanasipHas cuctemMa o0pabOTKH TUCKPETHBIX MOCIIEI0BATEIILHOCTEH.

10 Ha3znadenue crienuann3npoBaHHBIX BEIYUCITUTEIBHBIX YCTPOMCTB.

11.UccnenoBanue u pa3pabOTKa CTPYKTYPHOM CXEMbI apXUTEKTYPhl T€TEPOTCHHOM
cucrtembl «CPU-GPU»

12.Monens PRAM c yueTom apxuTekTyphl rereporennoit cucremsl «CPU-GPU»

13.TIporpammHoOe 1 anmapaTHOE 0OECTICYEHHE COBPEMEHHBIX TETEPOTCHHBIX CUCTEM.

14. ApxurtekTypa rpaduuecKux mpoIeccopoB.

15.TIporpammupoBanme rpadudecKoro mpoieccopa Ha OCHOBE BEPIIUHHBIX U
MUKCETBHBIX MTPOTPaMM.

16.BpicoKOypOBHEBEIE TIPOTPAMMHBIC CPEACTBA JJISI OPTaHU3AINH TapaUIeIbHBIX U
reteporennbix BerancieHuii: OpenCL, CUDA, OpenACC

17.0pranuzaiys THOpUIHBIX BRIYUCIUTEIBHBIX CUCTEM.

18.KoMMyHUKAIIMOHHBIE CUCTEMBI PACIIPEICTICHHBIX BEIYMCIUTEILHBIX CUCTEM.

19.TToHsATHE O BBIYUCIUTEIBHBIX CUCTEMAX C MIPOTPAMMHUPYEMOM CTPYKTYPOHA.

20. ApXHTEKTypHBIE OCOOCHHOCTH BBIYMCIUTEIBLHBIX CUCTEM C TIPOTPAMMHUPYEMOM
CTPYKTYpPOM.

21.BeraucnutenbHbIE CUCTEMBI CO CTPYKTYPHOU H30BITOYHOCTHIO.

N

©ooNoe O



IV.IEPEYEHB JIUTEPATYPBI, HEOEXO/IUMOIi 1JIs1 OCBOEHUS
JUCLHUATNIUHBI

4.1. OcHoBHaA JIMTEpPaTYypa

1. Koanakos, A.A. lloBblllieHWE TPOU3BOAUTEILHOCTH TETEPOTCHHBIX KOMITBIOTCPHBIX
cucteM oOpabotku nanubix / A.A. Konnmakos, }O.A. KponoroB. — Mocksa ; bepnun :
Hupext-Menua, 2019. — 122 c. : ., cxem., Tabi. — PexuMm goctymna: 1mo mOAMHCKE. —
URL: http://biblioclub.ru/index.php?page=book&1d=496776  (mara  oOparieHus:
01.09.2022). — bu6mmorp. B k. — ISBN 978-5-4475-8156-5. — DOI 10.23681/496776. —
TeKCT : DIEKTPOHHBIM.

2. babuues, C. JI. PacnpeneneHHbie cucTeMbl : yueOHOe mocooue misi By3oB / C. JI.
babuues, K. A. KonpkoB. — MockBa : M3parensctBo IOpaiit, 2020. — 507 c. —
(Briciee o6pazoBanue). — ISBN 978-5-534-11380-8. — Texcrt : anexrponusiit // ObC
FOpaiit [caitt]. — URL: https://urait.ru/bcode/457005 (nata obpamienus: 01.09.2022).

4.2. JlonosiHUTEIBLHAS JIUTEpaTypa
1. Toncmoobpos, A. Il. Apxutekrypa DBM : yueGHoe mocobue mis By3oB / A. Il

ToncrobpoB. — 2-¢ u3A., uctp. u gomn. — Mocksa : U3gatenscTBo FOpaiit, 2020. — 154
c. — (Bwicmiee obpazoanue). — ISBN 978-5-534-12377-7. — Texkct : 21MeKTpOHHBIN //
OBC HOpaiitr [caiir]. — URL: https://urait.ru/bcode/447416 (nata oOparneHus:
01.09.2022).

V.HHEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET», HEOBXO/JINMbIX
JJIA OCBOEHMSA INCHUITVIMHBI

Ne

Ccblika Ha HaunmenoBanue pa3padoTku B
nn

. . JocTynHOCTh
HH( OpMaMOHHBII pecypc 3J1eKTPOHHOI1 dopme

HNndpoypok: obpa3zoBaTenbHbIA
MHTEPHET-NPOEeKT Poccum.
BkirouaeT: KOHCIIEKTBI YPOKOB,
MIPe3eHTaINH, TECThI, BUICOYPOKH U
Jpyrue MaTepuaisl 1o MpeaMeTaM
LIKOJIBHOM POrpamMMBl.

1. https://infourok.ru/ CBOGOHBIH TOCTYH

Poccuiickoe odpazoBaHue:
DenepanbHblii noptana. Bkiawouyaer CBOOOAHBIN AOCTYI
CCBUIKH Ha TIOPTadbl ®  CaWTHI
00pa3oBaTENBHBIX YUpeKICHUH;
TOCYIapCTBEHHBIE 00pa30BATENbHBIC
CTaHIAPTHL, HOpPMAaTHBHEIC
JMOKYMEHTBI; KaTaJor SKCKypCcHH u
00y4aromuX MPOrpaMm.

http://edu.ru/

Hudopmatrka [ D1eKTPOHHBII
pecypc] : OTKpBITBIE HHTEPHET-KYPChI
«HTYWT //HATMOHATBHBII
OTKPBITBIN YHUBEPCUTET «HTYUT»

3. www.intuit.ru/studies/courses CBOOOTHBIH TOCTYTI

VI.COBPEMEHHBIE TPO®ECCHUOHAJIBHBIE BA3bl JAHHBIX
N NTHO®OPMAILIMOHHBIECIIPABOYHBIE CUCTEMbI
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http://edu.ru/

Ne CcblIKa Ha

nn HH(OPMALMOHHBII pecypc

HaumenoBanue pa3padoTku B
3J1eKTPOHHOI1 opme

HJoctynHocTh

1. http://www.biblioclub.ru

DNEeKTPOHHO-OUOINOTeUHAS
cucrema (9bC)
YHuBepcurerckas oubmmoreka
OHJIANH

Perucrpanus yepes
0001 YHUBEPCUTETCKUI
KOMIIBIOTED.

B nanpHeiimem
IIPENOCTABIIACTCS
HEOrpaHWYCHHBIN
MHIUBUAYAJIbHBIN TOCTYI
W3 0001 TOYKH, B
KOTOPOW MMEETCsI TOCTYI
K cetu MHTEpHET

Poccuiickuit nHGOpMaMOHHBIH
noprai B 00JaCTH HAayKH,

CBoOoHBIH JoCTYyN

2. www.elibrary.ru
TEXHOJIOTHH, METUIIUHBI U
o0pazoBaHus
Oo6pasoBarenbHas wiatgopma FOpaiit — Peructpanus uepes
00pa3oBaTeNbHBIN peCypC, T000¥ YHUBEPCUTETCKUIN
AJIEKTPOHHAs OMOIHMOTEKA U KOMIIBIOTED.
WHTEPHET-Maras3uH, IJe YATaT U B nansHeiinem
MOKYTAIOT AICKTPOHHBIC U TIEYaTHBIE | MPEJOCTABISETCS
y4eOHUKHU aBTOPOB — HEOTPaHUYEHHBII

3 https://urait.ru/ [IPEnoaBaTesield BeIyInX WHJIUBUIyAJIbHBINA JOCTYI

YHUBEPCUTETOB JJISI BCEX YPOBHEH
poeCCHOHAIBHOTO 00pa30BaHus, a
TaK)Ke MOJIb3YIOTCS BHICO- U
ayIMoMarepuagaMu, TECTUPOBAHHEM
Y CEpPBUCAMH JUTsI TIPETIOIaBaTeNeH,
JIOCTYIHBIMU 24 yaca 7 nHel B
HEZEIIO.

W3 JI000H TOYKH, B
KOTOpPOM UMEETCS TOCTYII
K cetu HTEpHET

Vil. JUOEH3UMOHHOE U CBOBOJHO PACITPOCTPAHSEMOE

[Ipu peanmzanuu y4eOHON NUCIMIUIMHBI TPUMEHSIETCS CIEAYyIOIIee IUIEH3MOHHOE U

INPOT'PAMMHOE OBECIIEYEHHE

CBOOOJTHO pacIpoCTpaHsIeMoe MPOrpaMMHOE 00eCTIeUeHHE:

- Microsoft Windows;
- LibreOffice;

- Google Chrome / Mozilla Firefox

- VurtualBox
- Qt Creator

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUA,
HEOBXOAMUMBIE /IJIS1 OCYHECTBJIEHUSA OBPA3OBATEJBHOI'O

MHNPOLHECCA 11O JUCHUIIVIMHE



http://www.biblioclub.ru/
http://www.elibrary.ru/
https://urait.ru/

YdeOHble ~ 3aHATHS ~ OPOBOAATCA B AyJUTOPHUSAX,  YKOMIUIEKTOBaHHBIX
CHEIMaTU3UPOBAHHON MeOenblo, B TOM 4YHCIIE CTAl[MOHAPHBIMU WA TEPEHOCHBIMU
TEXHUYECKUMU CPEICTBAMH 00yUueHuUs (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

JlaGopaTopHbie pabOTBl TPOBOIMATCA B CHEIHAIM3UPOBAHHON JlabopaTopuw,
OCHAIICHHON TEPCOHATBHBIMA KOMIBIOTEPAMH C BO3MOXKHOCTBIO PpPa0OTHI CHCTEMBI
BUpTyanu3anuu VirtualBox, a Takxke MHOTOSIIEPHBIM MpoIeccopoM ¢ He MeHee yem 4 GB
o3Yy.

CamocTosTenbHas paboTa IPOBOJUTCS B KaOMHETaX, OCHAIIIEHHBIX KOMIIBIOTEPHOM
TEXHUKON ¢ BO3MOXKHOCTBIO MOJAKIIIOUEHUS K ceTu «VHTepHeT» u o0ecreueHrneM J0CTyma
B DJIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
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