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1.  MECTO JUCLIUIUIMHEI B CTPYKTYPE OFPA3OBATEJIbHOM
[TPOI'PAMMEBI

1.1. Yuebnas nucuuruinHa « BEIIUCITUTENBHBIE CUCTEMBD) SBISICTCS TUCHUTITNHONW MOTYJIS
NPOCKTHO-TICAarOTUYECKAX JUCHUILUIMH M OTHOCUTCS K 0a30BOi  (00s3aTeibHOM) YacTu
o0pa3oBaTenbHOM porpamMmbl. s H3y4eHUs JaHHON yu4eOHON JUCIHUILTUHBI HEOOXOIUMbI 3HAHUS
U yMeHHs, (POPMHUPYEMBIC MTPEIICCTBYIOMMMH JUCIATUTMHAMH.

1.2. DTOT KypC, ONMUpasCh Ha MPEIBAPUTEIBHYIO MOATOTOBKY CTYICHTOB (SI3BIKM U CHCTEMBI
IPOTPaMMHUPOBaHUs, TEXHOJIOTHUH MporpaMMupoBaHusi, OIepaluoOHHbIE CUCTEMBbI), pPa3BHBACT
TOTOBHOCTH Oyaymux npemnogaBateneit nucuuiuina UBT k pabote kak B cepe nHPOpMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, TaK M K MPETIOIaBaTeIIbCKOM NeSTETbHOCTH.

[TosrydeHHbIC 3HAHUS WCIIONB3YIOTCS CTYJIEHTAMH B MOCJIEIYIOMICH MOATOTOBKE, BO BpeMs
NPaKTUK, TP [OATOTOBKE MAruCTEPCKOW Juccepraui W B Oynymed mnpodecCHOHaIbHO-
MEeAarorn4ecKou eI TEIIbHOCTH.

2. OIMMCAHUE JUCHUIIMHBI

2.1. OOu1as xapakTepucTUKa

HaumeHnoBanue nokasaress 3HaueHue nokasaress

HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 44.04.04 IIpodeccuonanpbHoe obOydeHnue (1o
orpacisim). THpopMaTHKa 1 BEIYUCIUTEIbHAS
TEXHHKA

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B./IB.3.2. BeruuciuTenbHble CUCTEMBI

y4eOHBIM IJIAHOM

Yacte 00pa3oBaTeIbHOMN MPOTrpaMMBbl Jucuumumnel o Beidopy (I'pymna 3)

KomaecTBo 3a4eTHBIX ¢IMHHUIL / BCETO YacOB 3/144

2.2. PacnipesienieHne 4acoB 1o (hopMam U nepuojiaMm o0ydeHus

OO0111€e€e KOJIMYECTBO YaCOB
o
& CaMOCTOSI-
dopma 21 8 6 .
> | & | nexkum- | mabopa- | MpaKkTH- | TENLHOH dopma
o0ydeHus 2 3 BCETO
59 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJISI
KOHTPOJIb
Ounas 2 3 - 34 17 54,1 144 SK3aMeH

3. EJIN AUCHUTIJIMHBI

Llenu u 3agaun

enpro M3yueHus: MTUCIMUIUIUHBI « BBIYUCIUTENbHBIE CUCTEMBD» SBISETCS (pOpMUpOBaHUE Y
OyIyIuX CIENUAaINCTOB TEOPETUUESCKUX 3HAHUN U MPAKTUYECKUX HABBIKOB 1O MIPUMEHEHHUIO OCHOB
BBIYHMCIIUTEILHBIX CUCTEM C HCTIOJIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPOB M ITPOTPAMMHBIX CPEJICTB
JUISL pelIeHUs] IIUPOKOro CHEeKTpa 3aJad B PAa3IUYHBIX OONACTSAX, a HMEHHO: IMOJy4YeHHE
TEOPETHUECKUX M MPAKTUUECKUX HABBIKOB IO Pa3pabOTKe M OCBOCHHIO BHIYHCIUTEIBHBIX CHCTEM
0OJBIION MPON3BOAUTEIHFHOCTH HA OCHOBE MapaljIeIbHBIX BEIYUCIICHHH.

OCHOBHBIMU 3a/1a4aM¥ U3YYCHUS JUCITUTUTHHBI SBIISTFOTCS:

3HAKOMCTBO C KiaccuduKalued, Ha3HAYCHHEM, COCTaBOM U (YHKIUAMU Pa3IHMYHBIX
BBIYUCIIUTEIBHBIX CUCTEM, CEPBHUCOB BBIYUCIUTEIBHBIX CHUCTEM, MPUHIMIIAMH HX OpTraHU3aIUu U
(YHKITMOHUPOBAHHUS.



4

4, KOMIIETEHLIMN OBYYAIOIIET'OCS, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHNS KOMIIOHEHTA OBPA3OBATEJIBHOM ITIPOTPAMMGBI, UX UHINKATOPHI 1
ITJIAHUPYEMBIE PE3VJIbTATBI OBYUEHU S

4.1. KommereHuu

Komnerenuuu WHukaropsl Pesynbrarel 00yueHHs
I1K-3.1.1 3HaeTr TeopeTUYECKHEe OCHOBBI
[IK-3.1 BBIUMCJIUTEIbHBIX CUCTEM;

I1K-3. Criocoben
OCYIICCTBIISATh U3yUYCHUE
BO3MOXKHOCTEH,
MOTpeOHOCTEH,
JIOCTH>KEHU M
oOyJaromuxcsi B 00J1acTu
poheccuoHaIbHOTO
oOpa3oBaHHs.

3HaeT TEOPHIO 10
00ydYeHHI0 B 00J1aCTH

[1K-3.1.2 3naer cnocoObl 00y4eHHUs B

po¢eCCHOHAIBHOTO obnactu npo(ecCHOHATLHOTO
o0Opa3oBaHUs o0pa3oBaHUs MO  BBIYUCIUTEIHHBIM
cUCTEMaM;
[1K-3.2.1 Ymeer npumeHsTh (OPMBI H
METO/IbI MPO(ECCUOHATBHOTO 00yUCHUS B
cdepe BRIYUCITUTETbHBIX CUCTEM,;
I1K-3.2

[IK-3.2.2 VYmeer dQopmupoBath U

YMeer NpuMeHsTh
pa3BuUBaTh poheccuoHaIbHO-

METOAMKY OOyUYCHHS B
obnactu
npoeCCUOHATIBLHOTO
o0OpazoBaHus

NPaKTUYECKHE YMEHUS M HaBBIKH B chepe
BBIYUCIIUTEIILHBIX CUCTEM;

[1K-3.2.2 YMeeT mnpuUMEHATH METOIUKY
npodeccuoHaNIbHO-TIPAKTUYECKOTO
oOyueHusi B cdepe BBIYUCIUTEIBHBIX
CHCTEM.

[1K-4. Criocoben
OCYILECTBIISATh O0YUYEHUE U
BOCITUTaHHE B cepe
npodeccuoHaIbEHOTO
oOpa3oBaHus B
COOTBETCTBUHU C
TpeOOBaHUSIMHU
00pa3oBaTeNbHBIX U
PO eCCHOHATBHBIX
CTaHJapTOB

[1K-4.1. 3naet Teopuro
o0y4eHue 1 BOCITUTaHUE
B chepe
poeCCHOHAIBHOTO
o0pa3oBaHUs B
COOTBETCTBHUH C

[1K-4.1.1 3Haer TeopeTUYECKHUE OCHOBBI
OCYIICCTBIICHUSI OOYUYCHUS U BOCITUTAHUS
B chepe po¢eCCHOHAIBHOTO
oOpa3oBaHusi cepbl BBIYUCITUTEIBLHBIX
CHUCTEM,;

TpeOOBaHUSAMU
00pa3oBaTeNbHbBIX U
npodeccHOHATBHBIX
CTaHJAPTOB
[1K-4.2. Ymeer [1K-4.2.2. Ymeer nmpuMeHATh (GOPMBI U
NPUMEHSTh METOJIMKY B | METOJIbI OOyUSHHS U BOCITUTAHUS B chepe
chepe npodeccnoHansHOTr0 00pa3oBaHusl Chepbl
npo¢eCcCHOHATHHOTO BBIYUCITUTEIILHBIX CUCTEM

o0Opa3oBaHUsl B
COOTBETCTBHH C
TpeOOBaHUSIMU
00pa3oBaTeNbHBIX U
pohecCHOHATBHBIX
CTaHJapTOB




5. IIPOTPAMMA JTNCHUITJIIMHBI

5.1. Tematndeckuii 1aH JUCHUAIUIMHEBI « BEIYUCINTEIBHBIE CHCTEMBIY

IlopsinkoBbI HOMEP M TeMa

Kpartkoe conep:xkanmne TeMbl

Tema 1. OOmIMe NPUHIUITBI
TEOPUHU CUCTEM

Tema 2. Kpartkas ucropus
M (ppoBOI BEIYUCIUTEITHLHOM
TEXHUKU

Pyunpie cueTHble ycTpoWcTBAa. MeEXaHMUYECKHE CUETHBIE
ycrpoiictBa. [lokonenus 9BM

Tewma 3. Kimaccudukarum
BBIYUCIIUTEIbHBIX CHCTEM

Knaccudukanms:

- 10 Ha3HAYCHHIO,

- IO TUIy MIOCTPOCHHMS; MHOTOIIPOIIECCOPHBIC;

- 10 TUIy Ucrnonb3yeMbix OBM unu nporeccopos;

- 10 TPUHLUIY 3aKPEIUICHUS  BBIYUCITMTEIIBHBIX
¢byHKIMH 32 oTaenbHEIM DBM (porieccopamu);

- 10 MeToAay ynpaBiieHus deMmenTamu BC;

- 10 CTENEHU TEPPUTOPHAIBLHOW Pa300MEHHOCTH
BBIUMCIUTENIBbHBIX MoyJsieit BC.

Tema 4. ApxutexTypa
BBIUHCIUTEIbHBIX CUCTEM

Apxutekrypa ¢pon Heiimana.
SISD, MISD, SIMD, MIMD.

Tewma 5. [Tapamienusm Kak OCHOBa
BBICOKOTIPOU3BOAUTEIBHBIX
BBIYUCIUTCIBHBIX CUCTEM

[IpuHumns! napamieabHOH 00pabOTKHU 3alIpoCoOB.

Tema 6. Opranusanus namsTH
BBIUHCIUTEIbHBIX CUCTEM

OpraHI/BaI_II/IH IHaMsITH, OopraHu3anuna CUCTCMHOTO
BBOI[a/ BbIBOJId, Opra"Hu3anusa MYJIbTUIINICKCUPOBAHHW A IIWH.

Tema 7. Tonmonorus
BBEIUHCIIUTEIBHBIX CUCTEM

Tononorun MC)KCOCZ[HHCHHIZ. dusnyeckas M JOTHYECKas
tonoJiornn. CtaTudeckas u JUHAMHWYCCKas TOIIOJIOTMH.

Tema 8. ndopmanrionHsle
CHCTEMBI KaK YaCTHBIN CIIydai
BBIYUCIUTEIBLHBIX CUCTEM

TCJ'IGKOMMYHI/IKaHI/IOHHBIC CHCTCMBI, BBIYHCIINTCIIBHBIC
CUCTCMBI, KOMITIBIOTCPHBIC CCTH, I/IH(l)OpMaL[I/IOHHBIC
CHUCTCMBbI:. OITPCACIICHMA, Knaccmbmcam/m W IpCAHa3HauYCHUC.

Tema 9. Monens
MH(OPMALIMOHHON CHCTEMBI

[TonsTne u BuAbl Mojenel MHGOPMAIMOHHON CHCTEMBI.
Mopenu «AS-IS» 51 MOJIENHN «AS-TO-BEy.
OyHKIMOHANbHAS, WH(GOPMAIMOHHAS, TOBEJCHYECKas W
rpaduyeckas MoJIENH.

Tema 10. CtpykTypa JIOTHUECKUX
KOMITOHEHTOB ITPOTrpaMMHOMN
CUCTEMBI

[Mpuntun moxynbHocTH. Jlornyeckas cxema. I'paduueckuit
A3BIK IIPEICTABIICHUS] TAPAJUIEIBHBIX JIOTUYECKUX CTPYKTYP.




6. CTPYKTYPA U COAEPXXAHME TUCLHUITIJIMHBI

6.1. CtpykTypa AMCUUIUIMHBI « BRIYUCIUTENbHBIE CHCTEMBD) MO BHJIaM yU4eOHOU AesITebHOCTH

KoauuecTBO 4acoB

Ounas popma o0yueHust

3aounas popma o0yueHust

BT. 4. BT. 4.
Ha3Banusi conepskaTejbHBIX © o g o | o g
" A 2] a [a5]
MO/yJIel ¥ TeM o S £ 8¢ o S B E¢
= = Q o, o = = Q a, o <
o = O ) O o ) = o o O =
Q = =N = < . Q = =p! = < .
M 2| = < =¥ = = 2 = < o =
D) ~ o, . = ) = o, . =
5| X o = a = = o) = | A
< O < = < ta) < =
- =80° 3
= S
Tema 1. OO1IME TPUHIUIIBI
HIWIC TIPHATL 14 1 3 |5
TEOPHUH CUCTEM
Tema 2. Kparkas ucropust
U POBOI BEIYUCIUTEIEHON 14 2 3 5
TEXHUKHU
Tema 3. Kimaccudukamun
Puicarr 14 2 3|5
BBIYMCIUTEIBHBIX CHCTEM
Tema 4. Apxurekrypa
P P 14 2 3|5
BBIYMCIUTEIBHBIX CHCTEM
Tewma 5. ITapamtenusm kak
OCHOBa
14 2 3 5
BBICOKOITPOU3BOIUTENBHBIX
BBIYMCIUTEIBHBIX CHCTEM
Tewma 6. Opranu3zanus namsTH 14 2 3 5
BBIYMCIUTEBHBIX CHCTEM
Tema 7. Tormonorus
14 2 4 6
BBIYMCIUTEIBHBIX CHCTEM
Tema 8. Undopmannonusie
CUCTEMBI KaK YaCTHBIH Cllydail 14 1 4 6
BBIYMCIUTEIBHBIX CHCTEM
Tema 9. Mojeinnb
N 14 2 4 6
WH()OPMAIMOHHON CHCTEMBI
Tema 10. CtpykTypa
JIOTUYECKHX KOMIIOHEHTOB 18 1 4 16,1
MPOTPaMMHOM CHCTEMBI
Bcezo no oucyunnune 144 17 | 34 54,1




6.2. Tembl MpakTUUECKUX 3aHATUN

Ne KoauuectBo
/i Ha3Banue TeMbl 4aCOB
1 | Ob6ume npuUHIUIBI TEOPUU CHCTEM 2
2 | Knaccudukanum BEIYHCIUTEIBHBIX CUCTEM 2
3 | ApXUTEKTypa BBIUUCIUTEIBHBIX CUCTEM 2
4 | Tlapajutenu3M Kak OCHOBA BBICOKOIPOM3BOIUTEIbHBIX BBIYMCIMTEIBHBIX 2
CHCTEM
5 | Tomonorusi BBIMUCIUTEIBHBIX CHCTEM 3
6 | Mozaenb nHGOPMAIMOHHON CUCTEMBI 3
7 | CTpyKTypa JJIOTHYECKHX KOMIIOHEHTOB IPOTPAMMHOM CHCTEMBI 3
BCET'O 17
6.3. Tembr 1a0OpaTOPHBIX 3aHATHI
Ne KoanuecrBo
u/n Ha3Banue TemMbl 4ACOB
1 | O6mwme NpUHIKITBI TEOPUU CHCTEM 3
2 | Kpatkas ucropusi unpoBoil BEIUMCIUTEIbHOW TEXHUKU 3
3 | Knaccudukanuu BeIMUCIUTEIBHBIX CUCTEM 3
4 | ApXUTEKTypa BBIYUCIUTEIHHBIX CUCTEM 3
5 | [lapammenu3m Kak OCHOBa BBICOKOTPOM3BOIUTEIBHBIX BBIYHCIHTEIBHBIX 3
CHCTEM
6 | Opranuszanus naMsITH BBIYUCIUTEIIBHBIX CUCTEM 3
7 | Tonosorusi BEIYUCIUTEIHHBIX CUCTEM 4
8 | UndopmanoHHBIE CHCTEMBI KaK YaCTHBIHN CTy4all BEIYMCIUTEIBHBIX CHCTEM 4
9 | Tema 9. Mozaens HHPOPMAITMOHHON CUCTEMBI 4
10 | CtpykTypa JOTHYECKUX KOMIIOHEHTOB POTrPAMMHON CHCTEMBI 4
BCET'O 34
6.4. Opranuzanus caMOCTOSITENIbHON pabOThI CTYAEHTOB
Ne KoauuectBo
w/n Ha3sBanue Tembl 4aCOB
1 | AnmapaTHble CpeacTBa Ui MyJbTHTPEIOBON apXUTEKTYPHI. 4
2 | KC na 6a3e mukpomporeccopa TMS 320 C4x u KC na 6aze ADSP 2106X. 4
3 | I'padsl ¢ 3aaHHBIME TOMOMOPHU3MAMH. 4
4 | CuHXpOHM3alMs MPOLIECCOB OCPEICTBOM ceMaopoB, MOHUTOPHI, A€/UIOKH U 4
3anuTa OT HHX.
5 | MexaHu3M sBHOM peain3alii KOT€peHTHOCTH. 4
6 | Cranmapt PVM. 4
7 | [puxiiagaple 3a1a91 «CHHXPOHHOTO MApaJIeIbHOTO IPOTPAMMHUPOBAHHSL. 4
8 | Onepammonnas cuctema KOCMOC. 4
9 | TexHOMOTHS TMCKOBOTO KAIIMPOBAHMUSL. 4
10 | MudopmannoHHbIe CUCTEMBI BEICOKOW TOTOBHOCTH. 4
11 | TecTsl KOMMYHHUKAIIMOHHOU cpeabl — naker PMB 2.2, 4




12 | 12. Ipoext cynepkommbioTepa Blue Gene pupmsr IBM. 4
13 | 13. BeruncnurenbHbie KiacTepsl cemerictea MBC-X. 6,1
BCET'O 54,1

ConeprkaHue caMOCTOSTEIbHOM (B T.4. MHAWBUIYTBHOI) padOTHI IO TEMaM U METOANYCCKUEC
PEKOMEH/IAINH TI0 €€ BBIIOJHEHHIO PUBEICHBI B COOTBETCTBUU C MaTepUaIaMH THCTAHIIHOHHOTO
Kypca Ha ratpopme Moodle yauBepcutera

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) U1 TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1. TeopeTndeckre BOIPOCH! K IK3aMEHY

1. OcHOBHBIE onpefieNieHus U TOHATHE (POH-HEHMaHOBCKOW apXMTEKTYphl, €€ y3KUe MecTa U
cnocoObl ux ycrpanenus. Knaccuduxanus BpruncnutenbHbix cucteM (BC ¢ makeTHbIM pexuMom
00paboTtku naHHbIX, BC komiektuBHoro noss3zoBanus, BC peansnoro Bpemenu. BC, ucnonp3yromue
napajuieau3M JaHHbIX.

2. IIpuHuun ckayisspHOM M BEKTOpHOH 00paboTku, BC Ha OCHOBE BEKTOPHBIX U MaTPUYHBIX
npoueccopoB, BC Ha OCHOBE acCOLMAaTUBHBIX IPOLECCOPOB). APXUTEKTYpPhl KOMIIBIOTEPOB Ha
cxemax MaJjioi MHTerpanuu (0JHOIPOLIECCOPHBIE, BEKTOPHO-KOHBEepHbIE, MapaljielIbHble CUCTEMbI
kiacca SIMD).

3. ApxuTeKTypsl MaccoBo napaienbHbix komnbioTepoB Ha BUC, CBUC u runep6ombiux UC
(cucteMbl € pacHpeleleHHOM paslensieMOdM MaMsTbil0o U OJHOKPHUCTAJIbHBIE CHCTEMBI,
peKOH(pUTYpUPYEMBbIE IPOLIECCOPHI).

4. TpanuuuOHHBIE MHOIOIPOLIECCOPHBIE MOJEIN pacnapajuleJuBaHusl (CTaTUYECKOE U
JUHAMH4YECKOE paclapajlleMBaHKue, apXUTEKTypa CyNEpCKaIAPHBIX MPOLIECCOPOB U OpraHU3alus
JUHAMHYECKOT0 pacrapaljiesiiBaHus, padoTa ¢ IaMsThIO).

5. MynbTuTpeioBbIe MOJIENN pacnapaieTuBaHus (MyIbTUTPEIOBbIE TPOLIECCOPHI C TPEAAMH,
BBISIBJISIEMBIMU IIyTEM aHallM3a IOTOKOB YIIPAaBJIEHHUS W TOTOKOB JIaHHBIX IMPOTpamMM; MOJAEIb
BBIMOJIHEHUS] MYJBTUTPEOBBIX MpOrpaMM M ee chenuduka; amnmapaTHbIe CpencTBa s
MYJIBTUTPEIOBOU apXUTEKTYPBI).

6. Tonomoruu KoMMyTalMOHHBIX ceTel MHorompoueccopubix BC (MBC): mmHHBIE,
MaTpUYHbIE U KyOUUYecKue CTpyKTyphl (runepky0, omera, 0arrepdisi, flip).

7. KommyHuKanmonHsle cpeisl macmrabupyembix BC, mmubl uHTEpdeiica BBOAa-BbIBOJA
MHUKpOIIpoIieccopa, 0COOCHHOCTH NMPUMEHEHHSI KaHAJIOB BBO/1a-BbIBO/IA.

8. BricokonmpousBonutensHble yHuUBepcanbHble KC Ha oOCHOBE MacHmITabHpyeMoro
korepeHTHoro uHTepdeiica SCI (OCHOBHBIE XapaKTEPUCTUKH, JIOTHUECKAs CTPYKTYpa U apXUTEKTYpa,
KOT€PEHTHOCTh KAII-TTaMATEH).

9. KC MYRINET (ocHOBHbIE XapaKTepUCTHKH, aJlaiTep «IIMHA KOMIbIOTEpA — JUHK CETH»,
KOMMYTATOPbI JIOTHUECKUI ypOBEHb MPOTOKOIa ceTh Myrinet, pusnueckas peanuzanus u [10).

10. KC TpancnploTepoB (TEXHOJIOTHS, TIepejada JaHHbIX cuctemMax ¢pupmbl Inmos, KC Ha 6aze
mukponporneccopa TMS 320 C4x u KC na 6aze ADSP 2106X).

11. TIpocTbie KOMMYTATOpPHI (C BPEMEHHBIM U IPOCTPAHCTBEHHBIM Pa3JICIICHUEM).

12. CocraBHble KomMmyTaTtopel Kiioza u OaHbsIH-CETH, paclpe/ielieHHble COCTaBHBIC
KOMMYTaToOpbl (KpUTepuu BbIOOpa TpadoB MEKMOIYJIbHBIX CBsi3ed, Tpadbl C MUHUMAIbHBIM
JMaMeTpOM, CHMMETpHUHBIE Tpadbl, KyOnueckue rpadsr).

13. I'padbr ¢ 3amaHHBIMM TOMOMOpGU3MaMHU, YIpaBJIEHHWE KOMMYTaTOpPaMH, COCTaBHOM
kommyTarop cucremsl MBC 1000.

14. Tlponecchl M KpUTUYECKUE CEKIUU (TMIPOTPaMMHBIE CPEICTBA MOPOKACHUS/YHUUTOKEHHS
nporieccoB fork u join, CHHXpOHHU3ALUS TPOLIECCOB).
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15. Peanu3anysi B3aMMHOTO UCKJIFOUEHUS, CHHXPOHU3UPYIOLME IPUMHUTUBBI, CHHXPOHU3AIUS
IPOIIECCOB MOCPEACTBOM ceMa(OpOB, MOHUTOPBI, IEATIOKH U 3aIIUTa OT HUX.

16. Knaccudukanus apxutextyp BC. [Ipobnema korepentnoctu namsatu BC.

17. MexaHn3Mbl HEABHOM pealin3allii KOT€pEHTHOCTH (annapaTHO-IIPOrpaMMHBIE peaan3aluu
MEXaHU3MOB KOI'€pEHTHOCTH, OJTHONPOLIECCOPHBII U MHOTOIIPOLIECCOPHBIHM MOAXOIbI).

18. AnmapaTHblii YpOBEHb pa3feisgieMoil NMaMATH (apXUTEKTYphl CUCTEM C pasjeisieMoiu
NaMsThbl0, CHUMMETPUYHBIE MYJIBTUIPOLIECCOPBl C COCPEAOTOYEHHOM MaMAThIO, CUCTEMBI C
apxutektypoit NUMA u COMA, cuctemsl ¢ pedieKCUBHOM MaMSTHIO).

19. IIporpaMMHBIN YPOBEHB pealiu3allUuK pa3aeiisieMoi naMaTi. MeXaHu3M sIBHOW peain3aiiiu
KOI'€pEHTHOCTH.

20. PasBurue mapauienpHoro mporpamMmupoBaHus.  OpraHuzauus — 3(QQPEeKTHBHBIX
napajieNbHBIX BBIYUCICHUN. [IpoOieMbl oprann3aniy napauielbHbIX BEIYHCICHUN.

21. IlapannenbHOE MPOrpaMMHUPOBAHUE C UCIIOJIB30BaHUEM HHTEpdeiica mepeaadn cCooOImeHu i
MPI.

22. Crannapt Open MP. IIpumepsl nporpaMMupOBaHUs.

23. Crannapt PVM.

24. Cucrema nporpammupoBanust DVM,

25. Cucrema nporpammupoBanust mpC.

26. Cucrema nporpammupoBanus Linda.

27. Knaccuyeckue 3aauu «pacnpeesieHHOro» IporpaMMUpPOBaHUs U MPOrpaMMHUPOBAHUS C
«pa3AensieMbIMU [1EPEMEHHBIMUY.

28. IlpukiiagHble 3aja4d «CUHXPOHHOTO MMApaJlIeIbHOIO IPOrpaMMHUPOBAHUS.

29. Onepanmonnas cucrema KOCMOC.

30. [1yTu coBeplLIEHCTBOBAHUS CUCTEM BHEIIHEW NaMsITH. THUIIBI yCTPOICTB XpaHEHUs JTaHHBIX.

31. duckoBsle cuctemsl (RAID-mMaccuBbl, TEXHOIOTHS AUCKOBOTO K31poBanus). [Toaxoas! k
peanu3aluy CUCTEM XpaHEHUs! JaHHBIX. | OTOBHOCTH CUCTEM XpaHEHUsI JaHHBIX.

32. OTka30yCcTOMUYMBLIE CUCTEMBI. Pa3nuyHble MOJENN OTKA30yCTONYMBBIX CUCTEM (TOPSUHIA
pe3epB, peruIMKanus, napauienbHbli cepep 0a3bl JaHHbIX, MPP cuctema).

33. UH(popMalMOHHbIE CUCTEMBI BBICOKOW FOTOBHOCTU. OTKa30yCTONYMBBIE CUCTEMBI Ha Oa3e
CTaH/IapTHBIX KOMIIOHEHTOB.

34. CniocoOsb! onieHkH npousBoauTeabHocTH BC (MMKoOBas U peanbHasi MPOU3BOAUTENIBHOCTS,
CIocoObl U3MEPEHMSI peaIbHON MPOU3BOAUTEIBLHOCTH).

35. Tect Linpack. ITakets! TecToBbix mporpamm SPEC u TPC.

36. TecTpl KOMMYHHKAIITMOHHOM cpefibl — makeT PMB 2.2.

37. OcHOBHBIE KJaccChl MapajuleJbHBIX CHCTeM, yHHMBepcaibHble BC ¢ ¢ukcupoBaHHON U
IIPOrpaMMHUPYEMON CTPYKTYpOH,.

38. CneunanuszupoBannsle BC ¢ mnporpammupyemoil crpykrypoit (oxHoponnsie BC,
POrpaMMHUpPYEMbIE raw-MHUKPOIIPOLIECCOPHI, ACCOLIMATUBHBIN MPOILIECCOD).

39. Heiipoceresbie BC.

40. Muoromnporteccopnbie cepBepsl (kinactepbl DIGITAL TruCluster).

41. Cynepxomnstotepsl Cray T3E-900, Cray T3E-1200. BC 13 KOMIOHEHTOB BBICOKOU
roroBHocTU (Beowulf, Avalon). IIpoexT cynepkommnbiotepa Blue Gene ¢pupmsr IBM.

42. ApxuTekTypa M OpraHu3aunus napauienabHbIXx BbluMciaeHuii B MBC-100, opranuzanus
nepeaadn cooOeHnH, peanuzarus u nauimanus rnporecca ROUTER.

43. Apxurextypa MBC-1000/200 u ero I10, opranuzanus 6€301macHOroO yJajJeHHOIo A0CTyma
U cHCTeMa IUTAaHUPOBAHMSI 3aITyCKa 3a/laHu .

44. Apxurektypa u I10 cynepkommnsrorepa MBC-1000M.

45. Pazsutne cucremuoro [10 mapamienbHbIX CYyIIEpKOMITBIOTEPOB M CETEBBIE BHIYMCIICHUS Ha
6a3e texnonoruit GRID.
46. BeruncnaurenbHble Kiactepsl cemerictea MBC-X.
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7.2. Obpa3zer Ouiera Ha HK3aMEHE

®I'BOY BO «JIOHELIKUM T'OCYJIAPCTBEHHbBIN YHUBEPCUTET»
@aKyIbTET JOMOIHUTEIFHOTO U MPO(hecCHOHAIBHOTO 00pa30BaHuUs
HamnpaBnenue moaroToBKu: 44.04.04 ITpodeccronanbaoe 0OydeHue (M0 OTPACTIAM)
Marucrepckas nporpamma: WNudopmaTrka U BEIYMCIUTEIbHAS TEXHUKA
[TporpaMma noJArOTOBKHU: aKaJieMHyeckasi MarucTparypa
Cemectp 2
VYyeOHasi AUCHUIIIIMHA BoruncnuTenbHbIE CHCTEMBI
BAPUAHT Nel
OcHoBHBIE OIpeeTICHHS U MOHATHE (POH-HEIMaHOBCKON apXUTEKTYPHI, €€ Y3KHUEe MeCTa U CIIOCOObI
UX yCTpaHEHUS.
1. IlpuHIUn CKAIAPHON M BEKTOpHOM 00padoTku, BC Ha OCHOBE BEKTOPHBIX M MATPUYHBIX
npoueccopoB, BC Ha 0CHOBE accOIIMaTUBHBIX IIPOLIECCOPOB). APXUTEKTYPbl KOMIIBIOTEPOB Ha
CXeMax MaJloil MHTerpanuu (0JHOMPOLIECCOPHBIE, BEKTOPHO-KOHBEHEPHEIE, MapaliebHbIe
cuctemsl ki1acca SIMD).
2. Tomonoruu KOMMYTalIMOHHBIX ceTeld MHoronpolieccopubix BC (MBC): mmHHbIE, MaTpUUHBIE U
KyOn4eckue CTpyKTYpbI (THIepKy0, omera, 6arrepduisi, flip).
3. UndopmannoHHbie CUCTEMBI BBICOKOM TOTOBHOCTH. OTKa30yCTOWYMBBIE CUCTEMBI Ha 0ase
CTaHJAPTHBIX KOMIIOHEHTOB.
YTBepKIeHO Ha 3acelaHnu Kadeapbl HHXEHEPHON U KOMITbIOTAIIHOHHOM MeAarorukH.
nporokost Ne ot “ 7 20 1.
3aB. kadenpoii
IIpenonaBarens

8. PACIIPEJJEJIEHUE BAJIJIOB, KOTOPBIE [TOJIYYAIOT OBYUAIOIIMECA

OOmiast oleHKa 3HAHWUN, OOyYarOUIMXCA MO JUCIUIUIMHE, mpoBoauTcs mo 100-0amnbHoN
IIKaJIe UCXO/s U3 MaKCUMyMa, IPUBEJEHHOTO B Tabiuile Hike. OpraHu3alMoHHO-y4eOHas padoTa
B ayIUTOPUHU OIIECHUBAETCS HA OCHOBE TaKUX KPUTEPUEB KaK MOCEIAEMOCTh 3aHITHIA, CBOEBPEMEHHOE
1 KAQYCCTBCHHOC BBIIIOJIHEHUEC JOMAIITHUX SaI[aHI/II\/’I, AKTUBHOCTBL BO BPEMA NNPOBCACHUS JICKIITMOHHBIX
U TIPAKTHUYECKUX 3aHIATUN (ydacTHe B 00CYKJIEHUU TEKYIIEro U MPOWIEHHOT0 MaTepualia, peleHue
3a/1a4 U T.11.).

8.1. KpI/ITepI/II/I OLICHUBAHHUA 3K3aMCHAILIMOHHOI'O 3adaHUA

Homep 3apanus KoamnuecTBo 6a/1710B
1 10
2 10
3 20
Bcero 40

3HaHI/I$I, YMCHUA U HAaBBIKU O6yan-OHH/IXC$[ HGO6XO)II/IMO OMpPEACIIATh OLUCHKAMHU 110 YETBIPEX
OaJIbHOU CHCTEME: «OTIIMIHO», «XOPOIIO», «yAOBJICTBOPUTCIIBHO», KHCYAOBJICTBOPUTCIIBLHO).

OI_ICHKI/I 3a OTBEThI HA 3a4CTC BBICTABIISIOTCS, UCXO U3 CIICAYIOIIMX KpUmepues.

«omauuHo», ecau o0y4yaeMblii TJyOOKO M NMPOYHO YCBOMJI BECh MPOTPaMMHBIA MaTepua,
HCUEPIIBIBAOILE, IOCIE0BATENBHO, TPAMOTHO U JIOTHUECKHU CTPOMHO €ro U3jaraer, He 3aTpyaHsIeTcs
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C OTBETOM TIPW BHJOM3MEHEHWH 3aJ[aHWs, CBOOOIHO CIPABISICTCS C 3aJladaMd M TPAKTUYCCKUMHU
3a/IaHUsIMU, MTPABUIBHO OOOCHOBBIBAET MPHUHSATHIC PEIICHUS, YMEET CaMOCTOSATEIBHO 0000IIaTh U
u3jaraTh MaTepHual, He JOomyckas omuOoK. OOy4Jaronuiics OTBETHII MPABIILHO HAa BCe 3 BOIPOCA.
[Tokasain npu 3TOM riIyOOKHE TEOPETUYECKHE 3HAHUS U YMEHUE UX MPUMEHSATH TPU PEIICHUH 3a]1a4.

«XOpOWOY, €CIIM 00y9IaeMBbIil TBEPJIO 3HACT MPOTPaMMHBIN MaTepHall, 'PaMOTHO U IO CYIIECTBY
U3JIaraeT €ro, He JOIyCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC, MOXKET MPABUIBHO
NPUMEHSITh TEOPETUYCCKHE TIOJOXKCHUS W BIIAJCET HEOOXOJUMBIMH YMECHUSMHU M HABBIKAMHU TIPU
BBITIOJTHCHUH MTPAKTUICCKUX 33 JaHHI:

a) oOyvaromuicss OTBETWJ NPaBUIBHO Ha BCE 3 BOMPOCAa, HO TPU 3TOM JOMYCTHII
HE3HAYNTENIbHBIE HETOUHOCTH B (POPMYJIMPOBAHHUH ONIPEIEICHUH, IPUHLIUIIOB, METO/IUK,

0) oOydaromuiicss MpaBUILHO OTBETHJI Ha 1 BOMPOC (CMOTPH OIEHKA «OTIUYHOY») U JTOTTYCTHI
3HAUUTENbHBIE IOIPEHIHOCTH IIPU OTBETE Ha 2 U 3 BOIPOC.

«YIOBJIETBOPUTEIILHOY, €CJIM O0YYAIOIIUICS YCBOWII TOJIBKO OCHOBHOM MaTepHuall, HO HE 3HaeT
OTJENBHBIX JeTalel, JOMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO MpaBHIbHBIE (HOPMYITUPOBKH,
HapymIaeT IMOCIEeI0BAaTeIbHOCTh B H3JIOKEHHH MPOTPAMMHOTO MaTepualia ¥  HCIBITHIBACT
3aTpyIHCHUS B BHIMIOJTHCHUH MTPAKTUYCCKHUX 3aJaHUH:

a) oOyJaroIuicst OTBETUII Ha Bce 3 BOIIPOCA, JOMYCTHII TIPU STOM 3HAUUTEIIbHBIC HETOYHOCTH,
HE MMO3BOJISIONINE MOHATH CYIIHOCTh COUUAIBHOM ICHUXOJIOTHH.

0) oOyuaromuiicss oTBeTHJ1 Ha 1 BOmpoc, a Ha BTOPOM M TPETUH BOMPOC OTBETHII CO
3HAYUTEIBHBIMHA HEJOCTATKAMHU.

«HEYIOBJICTBOPUTEIHLHOY, €CIIM 00YYAIONIMIACS HE 3HACT 3HAYUTEILHON YaCcTH MPOTrPAMMHOTO
Marepuaia, JONYCKaeT CYyIIECTBEHHbIE OMIMOKH, C OOJBIIMMHU 3aTPyJHEHHSIMH OTBEYaeT Ha
JIOTIOJTHUTEIILHBIC BOIIPOCHI.

a) oOydJaromuiics He OTBETHIJI Ha Bce 3 BOIpoca.

0) oOyuaromuiicsi OTBeYal Ha BOIIPOCHI, HE TOHUMAs CYIIIHOCTH MX COACPIKaHUSI.

8.2. Kpurepuu onieHrBaHus 0011IeH yCIIeBaeMOCTH

OOmrast oleHKa 3HAHWHM CTYJIEHTOB MO MUCHMIUIMHE mpoBoauTcs mno 100-6amibHoM mikaie
COTJIACHO TaKUM KPUTEpPHUSM, MPUBEJICHHBIM B Tabnuie Hroke. OpraHu3anuoHHO-y4deOHas pabdora
CTYZICHTa B ayJAUTOPUHU OLIEHMBAETCS Ha OCHOBE TaKUX KPUTEPHEB KaK MOCEIAeMOCTb 3aHSITHH,
AKTUBHOCTH BO BpEMsI TIPOBEJCHHS JICKITMOHHBIX M MPAKTHYECKUX 3aHATHI (BOIPOCHI JIEKTOPY IO
TeMe JIeKIIMOHHOTO MaTepuaia, yyacTue B 00CyXICHUH IPOIIEHHOr0 MaTepuaa, peleHue 3a1ad u
CUTYyalUl y TOCKH U T.I1.).

Bun pa6orsi Banbi
OpraHu3annoHHO-y4eOHas paboTa CTy/IeHTa B 40
ayJIATOPUHU
CamocrosrenbHas pabora 10
[IpomeKyTOUHBINM MOAYJIBHBIN KOHTPOJIb 10
OKk3aMeH 40

OO0uii uror 100
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9. OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA JJIA JINL] C OTPAHUYEHHBIMU
BO3MOXHOCTAMU 310POBbHA 1 UTHBAJIN/IOB

B xone peanusanuu AMCHUIUIMHBI UCTOIB3YIOTCS CIIEAYIOIIME JOMOJHUTEIbHBIE METO/bI
00yd4eHUs, TEKyIIero KOHTPOJIS yCIIEBAEMOCTH M INPOMEXYTOYHOH aTTECTallMU OOydYaromuxcs B
3aBHCUMOCTH OT MX MHIUBHYyaJIbHBIX 0COOCHHOCTEH:

1) nmus cruenbiX U CIaOOBUISIIMX:

— JeKkuuu o(OPMIIIOTCS B BHUJAE NIEKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C IOMOIIBIO
KOMITBIOTEPA CO CHEIMATHM3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— s BBIOJMHEHUS 33/aHUs NPH HEOOXOIMMOCTH IPEIOCTABISIETCS YBEINYHBAIOIIEEe
YCTPOHCTBO; BO3MOXHO TAaK)K€ MCII0JIb30BaHNE COOCTBEHHBIX YBEIMUUBAIOIINX YCTPOUCTB;

— TIHCBMEHHBIE 33/1aHKUsT 0OPMIISIOTCS YBETHYESHHBIM MIPUPTOM.

2) s TIYXHUX U CJIa0O0CITBIIIAIIUX:

— JIGKIMH OQOPMIIIOTCS B BUJIE 3JICKTPOHHOTO JOKYMEHTA;

— THCHMEHHBIC 33JJaHHS BBIOJHSAIOTCS Ha KOMITBIOTEPE B MUCBMEHHOMU (hopme;

— DK3aMEH MPOBOAMTCS B MHUCHMEHHOH (OpMe Ha KOMIBIOTEpE; BO3MOXKHO MPOBEICHUE B
dbopme TecTUpOBaHUS.

3) s Ul ¢ HAPYUICHUSIMH OMIOPHO-/IBUTATEIBHOTO allapara:

— JeKuuu O(GOPMIISIIOTCS B BHJE AJIEKTPOHHOTO JOKYMEHTA, JAOCTYHMHOTO C TOMOIIBIO
KOMITBIOTEpA CO CIIEeHATU3HPOBAHHBIM IPOTPaMMHBIM 00€CIICUCHHEM;

— THCHMEHHBIC 33JJaHHS BBIOJIHSAIOTCS Ha KOMITBIOTEPE;

— DK3aMEH U 3a4€T MPOBOIATCS B YCTHOM (hOPME MM BBINOJHSIOTCS B MUCHbMEHHOH (hopme
Ha KOMITBIOTEpE.

[Tpu HEOOXOMMMOCTH TPETyCMaTPHUBACTCS YBEINUCHHE BPEMEHH JIJIsl TOATOTOBKH OTBETA.

[Iponerypa mpoBeneHUs] TPOMEKYTOUHOM aTTEeCTAINH sl 00YUYarOIIUXCsl yCTaHABINBACTCS
¢ y4éTOM WX WHAMBUAYaJbHBIX Ncuxoduzndeckux ocodOeHHocTei. [IpomexyTouHas arrecTarus
MOXET MPOBOANUTHCS B HECKOJIBKO 3TaTIOB.

[IpoBenenue mpoueqypbl  OLEHHMBAaHUS  PE3yJbTaTOB  OOyuYeHHs  JOMYyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

ObecneunBaercs JOCTyNl K MHPOPMALMOHHBIM M OMOIMOrpaduyeckuM pecypcam B CETH
WuTepHeT ass Kaxaoro o0ydaromerocs B popmax, aaanTHPOBAaHHBIX K OTPAHUYECHUSM HX 3710POBBS
Y BOCHPHUATHUS MH(OPMAIIH:

1) s crenbIX U CIa0OBUISAIINX:
— B Ie4YaTHOM hopMe yBeIMUEHHBIM HIPUPTOM;
— B (hopMe AIIEKTPOHHOTO JOKYMEHTA;
2) 7SI TIYXHMX U CIa0O0CTBIIIAIUX:
— B MedaTtHou dopme;
— B (QopMe AIIEKTPOHHOI'O IOKYMEHTA.
3) s 00yyaroIuXcs ¢ HAPYIICHUSIMUA OMOPHO-/IBUTATEILHOTO arapara:
— B Ie4aTtHo# dopwme;
— B opMe AIIEKTPOHHOTO JIOKyMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME YUEBHOI'O I[TPOLIECCA

YuebHbIe 3aHATHS TPOBOIATCS B 3-M yueOHOM Kopryce (r. Jlonenk, yiu. [{opca, a. 17). s
MPOBEJCHUS JIEKIMOHHBIX W TPAKTUUYECKUX 3aHITUM HCIONB3YeTCs ayIauTopHs, 000pyaOBaHHAs
MEJIOBOM WJIM MapKepHOW OCKOM, MYJIbTUMEIUIHBIA MPOEKTOp M 3KpaH, HOYTOYK, KOMILJIEKT
yueObHoll Mebenu g oOyuwaromuxcs, pabodee Mecto mpernonaBatens. Boixox B HMHTepHer
IPOBOIHOM HITH C UCob30BanneM Wi-Fi.

J1st caMOCTOATENbHOM PabOThI HCIIONB3YIOTCS TEKCTOBBIE U 3JIEKTPOHHBIE pecypchl HayuHoit
OMOJIMOTEKH YHHBEPCHUTETA M APYTHX DJEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX, MaTepUATBHO-
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TeXHUYeCcKas 0a3a yueOHbIX JabopaTopuii Kadeapsl MHKECHEPHON U KOMITBIOTAITMOHHOM Te1arOTUKH,
MCTO,Z[I/I‘-IGCKI/Iﬁ KaGI/IHCT HHCTUTYyTa NNCAAroruku.

[lpy WM3y4YeHUW AMCIUILTUHBI MPHUMEHSIOTCS JJICKTPOHHOE OOY4YCHHE W JIMCTAaHIIMOHHBIE
00pa3oBaTeyibHbIE TEXHOJIOTUH.

C HCIoNIb30BaHUEM PECYPCOB TUIATGOPMBI JUCTAHIIMOHHOTO 00Pa30BaHUs OCYIICCTBIISCTCS
TEKYIIMA KOHTPOJIb 3HAHWUH OOYyYarolIMXCs Ha OCHOBE TECTUPOBAHHS U IMPOBEPKH PE3YyJIHTATOB
CaMOCTOSITEIIbHOW Pa0OTHI.

11. PEKOMEHJAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa
1. bpoiino B.JI., Unpuna O.I1. BerariciurenbHblE CUCTEMBI, CETH W TEJIEKOMMYHHKAIIUU: yueo.
nocobue st By30B. — CI16.: ITutep, 2011
2. llsatubparoB A.Il., T'ynpmno JLIL., Kupuyenko A.A. BbluncnuTeNnbHBIE CUCTEMBI, CETH H
TEJICKOMMYHUKAIMK: yueO. 1iisi By30B. — M.: ®unaHChl 1 ctatuctuka, 2014

11.2. JlonomHUTENbHAS TATEpPATypa
3. Konnaes B.JI. Apxurektypa 9BM: YueGnoe nocobue / B.J[. Konnaes, C.A. Jlynun. - M.: U]
OOPYM: HUII Nudpa-M, 2013. — 384 c.: — [DnekrponHbIH pecypc]. — Pexxum moctyna:
4. http://znanium.com/catalog.php?bookinfo=375092

12. ”TH®OPMALIMOHHBIE PECYPCBHI

1. HannonanbHasi 3jekTpoHHasi Oubamoreka (HOB): denepanphas rocygapcTBeHHas
uHpopmanuonnas cucremMa / MunucrepctBo Kynetypsr P®; Poccuiickasi rocynapcTBeHHas
oubnmmoteka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nata obparienus: 01.09.2023). — Pexxum
noctyna: cBoOOAHbIN, noanucka. Heo6xoanma ycTtaHOBKa mporpaMmMHoro obecrneueHusi. — Tekcr:

JJIEKTPOHHBIN.
2. eLIBRARY.RU: nHay4Has snekTpoHHas OmbOimoreka: caidt. — Mocksa, 2000- . — URL:
https://elibrary.ru  (mara oOpamenus: 01.09.2023). — Pexum goctyma: Ui aBTOPH30B.

IOJIb30BaTeNe. —TeKCT: dJIEKTPOHHBIN.

3. Hayunas snextponnas 6ubnunoreka «KubdepJlenunkay: caiit / Accouunanus « OTKpbITas
Hayka». — Mocksa, 2014- . — URL.: https://cyberleninka.ru/. — Pesxum noctyma: cBoooanbIit. — Tekcr:
JJIEKTPOHHBIN.

4. DnekTpoHHO-OMOIMOTeuHas cucrema «Jlamb»: [caiit]. — URL: https://e.lanbook.com
(mata ob6pamenus: 01.09.2023). — Pexkxum noctyma: Afisi aBTOPU30B. Moib3oBareneil. — TekcT:
AIEKTPOHHBIN.

5. 9BC KOpaiit: snekTpoHHas O6ubnMoTedHas cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.09.2023). — Pexwum gocTyma: uis aBTOPH30B.
nosb3oBaTenen. — TeKeT: JIEKTPOHHBIM.

6. DnexTpoHHo-0uOIMOTeuHAast cucTema JlouI'Y: caiit/ DI'BOY BO «/lorl Y». — JloHelk,
2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum nocryma:
CBOOOTHBIN. — TEKCT: NEKTPOHHBIMN.

7. DaekTpoHHbIi katagor Hayunoit Oubnuorexku Houl'Y: pasnen caiita / Hb Joul'Y. —
Tekcr: snextponnsiii / DBC Jlonl'V: caiit. — URL: http://library.donnu.ru/catalog/ (mara
obpamienus: 01.09.2023). — Pexxum noctyna: MoMcK CBOOOIHBIN, IEKTPOHHbBIE TOKYMEHTHI — IS
nojb3oBatenei JJoal'y.

8. Duextponublii apxus JLoul'Y: paznen caiita/ Hb Jlonl'Y. — Tekct: anextponssiii // 9bC
Joul'V: caitr. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum gocrymna:
CBOOOTHBIH.
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https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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9. bubmuoreka I'ymep — rymanutapusie Hayku / http://www.gumer.info/

10. bubnuoreka: Mutepuer-usaarenbetso/http://www.magister.msk.ru/library/

11. bubmuoreka 5. Kporosa / http://www.krotov.info/

12. Muposas uudponas oudauoreka / http://wdl.org/ru//

13. Ily6nuunas Daekrponnas bubmuoreka / http://lib.walla.ru/

14. Poccuiickoe obpazoBanue. denepanbhbiii moprai. / http://www.edu.ru/

15. Pycckuii r'yMaHHTapHbIH UHTEPHET-YHUBEPCUTET / http://www.i-
u.ru/biblio/links.aspx?id=6

16. IOro-3anamHas MeXperdoHajdbHAs TEPPUTOPHATIbHAS T'OCYAAPCTBEHHAS WHCIICKIIHS
Tpyaa — git80@rostrud.gov.ru

17. Jlouenkoe ynpasienue OenepanibHON CIy)KObI 10 YIKOJIOTHIECKOMY, TEXHOJIOTHUECKOMY
¥ aTOMHOMY Haj3opy — http://dnr.gosnadzor.ru -

13. IIPOI'PAMMHOE OBECIIEHEHUE

1.  Windows 7 PRO (kopnopartusHas nuuensus Joul'V Ne 46484614)

2. Microsoft Office (kopriopatuBHas autien3us JJoal'yY Ne 46472919)

3. Microsoft Visual Studio (iunensust nmporpammsl Dream Spark muist BeIcmx yueOHBIX
3aBEICHUI)

4.  AnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (mmuensun GPL, Apache, BSD st
CBOOOIHOTO IPOTPaMMHOTO 00ECIICUCHHS.



