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1. leab ¥ NIaHUpYeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

[enbro 0OCBOEHUS AUCHHUIUINHBI SBISETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

— OIIK-2 — Cnoco0OeH MpUMEHATh NPOTrpaMMHBIE CPEACTBa CUCTEMHOTO M MPUKIIAIHOTO
Ha3HAYeHW, B TOM UHCJIE OTEYECTBEHHOTO TMPOU3BOJCTBA, [UIsl pEHICHHUd 3adad
npodecCHOHATBLHOMN 1eATETFHOCTH.

— OIIK-12 — CnocobeH aaMHHHCTPUPOBATH OIEPAIIMOHHBIC CHUCTEMBl W BBITOIHATH
paboThI IO BOCCTAHOBIICHHIO PaOOTOCIOCOOHOCTH MPUKIIAJHOTO M CUCTEMHOTO MPOTrPAMMHOTO
obecrieyeHus.

Pe3ynbraramMu 0cBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHANKATOPBI JOCTHIKEHHUS
KOMIIETECHIINH:

NOIIK-2.1 ITonumaer 6a30BbIe MPUHIMIBI PYHKIIMOHUPOBAHHS MPOTPAMMHBIX CPEICTB
CUCTEMHOIO U TMPUKIAJAHOTO Ha3HAYEHUI, B TOM YHCJIE OTEYECTBEHHOI'O IPOU3BOJICTBA,
UCTIOJIB3YEMBIX JUIA PELICHHS 33124 IPOPEeCCHOHATBHOMN e TETbHOCTH.

HOIIK-2.2 OnpexaensieT NOpAI0K HACTPOMKU M IKCILUTyaTallMd MPOrPAMMHBIX CPEJCTB
CUCTEMHOI'O U MPUKIAJAHOIO Ha3HAYEHUH, B TOM YHCJIE OTEYECTBEHHOI'O IPOU3BOJICTBA,
MCIIONIb3YEMBIX JIJISl pelIeHus 3a7a4 IpodhecCUOHATbHOM JeSTEIbHOCTH.

NOIIK-2.3 ®opmynupyer NpeUIoKEHUs] N0 IPUMEHEHUIO MPOTPaMMHBIX CpEACTB
CUCTEMHOTO U TMPUKIAJAHOTO Ha3HAYEHUI, B TOM YHCJIE OTEYECTBEHHOIO IPOU3BOJICTBA,
MCIOJIb3YEMBIX JIJISl peLIeHUS 3a7a4u Ipo(eCCUOHATbHON JESATENIbHOCTH.

HNOIIK-12.1 TloHMMaeT TNPUHLMIIBI OpPraHW3allid, COCTaB M CXEMbl  PadOTHI
OIEpPAL[UOHHBIX CUCTEM.

HOIIK-12.2 Beibupaer pexxuMbl pabOThI ONEPAIMOHHBIX CHCTEM, MPOBOJUT PabOTHI 11O
KOHQHUTYPHPOBAHUIO H  HCIPABICHUIO OMHOOK KOH(HUTypallMd CPEICTB  yIpaBIICHUS
OTIEPAI[MOHHBIX CHCTEM, BBIIIOJIHAET JIEHCTBUS 1O BBIABICHUIO U YCTPAHEHHUIO COOEB B
OIEpPALlMOHHBIX CUCTEMAX.

NOIIK-12.3 TIIpoBoaut aHamu3 cO0eB (QPYHKIIMOHUPOBAHUS, BBIOUPAET CIIOCOOBI
BOCCTAHOBJIEHHMsSI ~ pabOTOCIIOCOOHOCTH  MNPUKIAAHOTO M CHUCTEMHOrO0  MPOrpPaMMHOTO
o0ecreyeHusl.

2. 33}18‘11/1 OCBOCHMA NTUCHHUIIIMHBI

— OCBOWUTh NPHUHLUIIBI OpPraHU3alMM M ApPXUTEKTYpHBIE PELICHHS IPU IOCTPOCHHUH
MYJBTUIIPOIPAMMHBIX MHOTOIPOLIECCOPHBIX OMEPALMOHHBIX CHUCTEM M CHUCTEMHBIX O0OJIOUEK,
CTpaTeruil u anropuTMoB ynpasienus pecypcamu BC, cnoco0oB BupTyanusanuu pecypcos BC.

— HayuuTbcs npuMeHsaTh 3HaHMs 00 ONEpallMOHHBIX CUCTEMaxX JUIsl CO3JaHMs HaJeKHOM,
NPOM3BOIUTENFHON M KOMGOPTHOM cpeabl pa3pabOTKM, BHEIPEHUS U OKCIUTyaTalluu
MPUJIOKEHUN U CEPBUCOB B 33JJaHHBIX YCIOBUSX.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
JlucuumiauHa OTHOCUTCS K 00s3aTeNbHOM dYacTh 00pa3oBaTeIbHOM MPOTrpaMMBbIL.
JucuumimHa BXoAuT B MoAyI b "KoMIbloTepHbIE HAYKH'".

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTAIUM 110 AUCHHUIINHE

[IaTe1il cemectp, IK3aMeH

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

JUis  yCHEemIHOTO OCBOCHMS JUCLUUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CJICAYIONIMM JUCIUIUTMHAM: APXHUTEKTypa BEIYUCIUTEIBHBIX CHCTeM, [IMCKpeTHass MaTeMaTHKa,
HNudopmaruka.



6. SI3bIK peaau3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISAET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-71eKnuu: 48 u.

-aboparopusie: 32 4.

OOBeM caMOoCTOATENBHON pabOTHI CTYIEHTA ONPEAEIICH Y4eOHBIM IUIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. ®ynkun u apxurektypHsie TpedoBanus k OC

Opomonust  onepanoHHbIX  cucteM (OC). Kmaccudukanmss OC. Knuwentckue u
cepepupie OC. OC makerHoit 00pabotku. OC peasbHOrOo BpeMeHH. JKecTkhe U MSTKUE
(rubkue) cuctemsl peanbHOro BpemeHu. OC c pazgenenuem BpemeHu. MutepaktuHbie OC.
CrnenmamusupoBanubie 1 BcTpoeHHble OC. CereBbie kopriopaTuBHbie OC. MHOTrOmpoieccopHbie
OC. AnnapatHbie, mporpaMMHbleé U WH(OPMALMOHHBIE PECypChl BBIUHUCIUTENHBHON CHUCTEMBI.
Oyukuun OC. Okcrmyaranuonnsie TpedoBanus Kk OC. Ciyx0b1 u cepBucel OC. MOHOIUTHBIE U
MHOTOYPOBHEBbBIE (MHOTOCIONHBIE) cucTeMbl. SAapo (cymepBuzop) OC. OyHKIMHN cynepBHU30pa.
Bcenomorarensubie Moy OC. Cpeactsa annaparHoil noanep:xku OC. MalnHHO-3aBUCHMBIE
koMnoHeHTbl OC. Konuenuus mukposiaepaoi apxurektypbl OC.

Tewma 2. [Ipouiecchbl ¥ MOTOKH, CHHXPOHHU3AIIHS POLIECCOB

[TonsiTue mporecca u noroka. CroiicTBa mpoiecca. Peanuzanus npouecca. [leckpunrop
npouecca. Moaens notoka. B3aumoneiicteue nporneccoB. Kputuueckuii pecypce. Kpurnueckuit
y4dacTok nporecca. CHHXpOHHU3aUs MPOLIECCOB C MOMOUIBIO 3JIEMEHTAPHBIX IIPUEMOB HUKHETO
ypoBHs. AmnmnapatHble Heaenumble omnepauuu "biokupoBka mnamsatu" u  "l[IpoBeputh u
yctaHoBuTh". Anroputm Jlekkepa. Cemadopsl obuiye 1 ABonyHble. CHHXPOHHU3ALKS MTPOLIECCOB
Ha JBOMYHBIX ceMadopax. 3amaua "llocTaBmmk-norpedurens”. MproTekchl. CHHXpOHU3ALMUS
IIPOLIECCOB € TOMOIIBIO NPHUEMOB BepxHEro ypoBHs. Monutop Xoapa. IlodroBble SANIUKH.
bapwepbr. CoObITHs U curHaiasl. MOHUTOpP, OCHOBAHHBIN Ha yIpaBisiioliel cTpykrype «Tabmuma
CHUHXPOHM3AIMKN». YTIpaBJieHHE MpolLleccaMi Ha OCHOBE TaOJUIbl CHHXpoHU3aluu. [Ipouenypsl
TP, TV, WAIT, POST. Ilponecc CLOCK. Omnpenenenue Tynuka. YcCIOBHs BO3HUKHOBEHUS
TynukoB. [IpenoTBpaiieHne TYNMKOB, OCHOBAHHOE HA HApYIIEHUH OJIHOTO W3 YCJIOBUH
BO3HUKHOBEHHUS TymnHKa. J[MHaMUYeCKUW 00XOJ TYMHMKOB. ANTOPUTM OaHKUpA IS OJHOTO U
HECKOJIbKUX BUJIOB pecypcoB. OOHapyxeHHne TynukoB. BoccTaHOBIIEHUE MOCIIE TYMKOB.

Tewma 3. Pacnipenenenue BpeMeHHU poreccopa MKy KOHKYPUPYIOIIUMHU MTpoLieccaMu

CocrossHua mnponecca. MeToapl IUIAHUPOBAHUSA B MYJIBTHUIPOIPAMMHBIX CHUCTEMaX.
BelTecHsrOIIEE W HE BBITECHAMOIIEE IUTAHMpoOBaHME. Pasznenenue BpemeHu. KBaHTOBaHue
BpeMeHH. [InmaHupoBanue B cuctemMax nmakeTHoW oOpaboTku. IlnaHupoBaHue B MHTEPAKTHBHBIX
cucremax. IlnanupoBanue no HaupbicmieMy npuopurery. Kpyroopor. Ouepeau ¢ oOpaTHOM
CBs13b10. MHOTOYpOBHEBBIE OUepein ¢ 00paTHOMN cBs3b1o. [ImaHupoBaHue B cucTeMax peagbHOro
BpPEMEHH.

Tewma 4. YipaBieHue onepatnBHON MaMsThIO

Nwmenytomas Qynkuus. Dynkuus mnamsata. DyHkums  copepskumoro.  CriocoOb
o0veauHeHus Moayneill. JluHamuueckoe CBs3bIBaHHME MoOAyne. Pacmpenenenue mnamsTu.
Cratuyeckoe M JAMHaMudeckoe pacnpeneneHue. CTpaTernd paclpelesieHus —IMaMsTH.
[TepexkpoiTie mnporpamm. Ilomepemennast 3arpy3ka 3aganuil. CerMeHTanmusi MPOrPaMM.
CrpanunuHas opranusanus namsaTH. CermMeHTanus B COYETAHUHU CO CTPAHUYHOM OpraHu3aluei
namsaTd. CTaTMyeckoe M JUHAMHYECKOE YCTAaHOBJIEHHE CBs3e. PparmMeHTanusi MaMATH.



Buemnsas u BHyTpeHHss GparmMenTanus. KammpoBanue agpecyeMbix 00BEKTOB U OTOOpaskeHHIA
BUPTYaJIbHBIX (JIOTMYECKUX) aJpecoB Ha peajbHble. Peanu3anus OJHO3HAYHOCTH BXOJA B
Kammpyemoe orodpaxenue «Jloruueckuii anpec — @u3uveckuit aapec» oObEKTa.

Tewma 5. BupryanbHas naMarthb

MHoroypoBHeBasi OpraHu3auusi BUPTyaabHOM namsatu. Crpareruu pachpeneneHus
naMsITd JUIsl CETMEHTOB IepeMeHHOW JuMHbl. CHUCOK CBOOOJHON MaMmsTH, CIIOCOOBI €ro
opranuzaiuu. CHMCKM MyCTOT, YHOPSIOYEHHbIE IO ajgpecam, MO pasmepy mycToTbl. Crucku
IIyCTOT, OpPraHM30BaHHbIE B BHUAE CUCTEMBI pacuielieHus. YiuiotHenue. Crparteruu
pacrpenesieHus JUIsl CTpaHuL UKCUPOBAHHON JyuHbl. CTpaTeruu nojakayek crpanull. [logkauka
1o 3ampocy. Onepexaromas nogkauka. CTpareruu BBITECHEHUS CTPAHMIL.

Tewma 6. YripaBieHue BHEIIHEN MaMSThIO

[InanupoBanue pabOTHl ¢ MarHUTHBIMU JUCKaMu. Llenn ¥ NpUHLHKIBI TUIAHUPOBAHMSL.
Ontumuzanus BpPEeMEHH TOHMCKa MmwiMHaApa. OnTuMu3aius BpPEMEHHM OXXUJAHUS 3aIlUCH.
KondurypupoBanue noacucTeMbl BHEIIHEH MaMsITH BeIYUCIUTeNbHON cuctemsl (BC). OyHkiun
¢aiinoBoii cucreMbl. MHOTOYpOBHEBAsI OpraHU3alysl CUCTeMbI yrpasieHus (aimamu. IlopTer
BBO/Ia-BbIBO/Ia. BBOI-BBIBO/I, 0TOOpaxkaeMblii Ha aJpeCHOE MPOCTPAHCTBO ONEPATHUBHON MAMSTH.
MHorocoiiHasi MOJeINb MOACUCTEMBI BBO/IA-BbIBOJA. Jlornveckas u (u3ndecKkas OopraHU3arIus
daitnoBoii  cucrembl. brokupoBka 3amucedt. bydepuzanus (kdmmpoBaHHe — orneparuii
BBOa/BeIBOIa). CriocoObl opranu3anuu ¢aiioB. daiinoBele omepamuu. MeToIbl JocTyna K
3amucsaM  ¢aina (CHHXPOHHBIN/aCHHXPOHHBIN, IOCJIEI0BATEIbHBIN/IPsAMOi). JleckpunTop
¢aiina. [lenocTHOCTh (haiinoBeix cuctem. M30bTouHbIe AHicKOBBIE RAID-cuCTEMEL.

Tema 7. IIpuHIMIIBI OLIEHKH NPOU3BOJUTEIBHOCTH BRIYUCIUTENIBHON CUCTEMBI

[lenn wuccnenoBaHuii M TOKAa3aTeM MPOU3BOAMUTENBHOCTU. I[IukoBas u peanbHas
MIPOU3BOAUTEIBHOCTb. METOIbI OIEHKH MPOU3BOAUTEIBHOCTA. TE€CThl MPOWU3BOAUTEIHLHOCTH:
MPOU3BOJUTENEH, CTaHAapTHBIE, Monb3oBareneil. CranmaptHbeie TecTel: 1ICOMP, SPECxx,
Linpack, TPC, WebStone.

Tema 8. 3amura o0bexkToB OC

Craryc 3amutel. 3amuTa napoismu. TpebGoanus k OC mo 6e3omacHocTd. BHemnsas
6e3omacHocTh. OmnepanmonHas Oe3onacHocTh. [lonHOMOYMS W OOBEKTHO-OPUEHTHPOBAHHBIE
cUCTeMbl. AKTHBHBIE M MACCUBHBIE 3JIeMEHTHI cephl 3amuThl. OO0bekThl 3amMThl. CyOBEKTHI
JOCTyTa K 3alMiiaeMbiM oObekTaM. JloMeHBl m Bo3MOxHOCTH. OmnucaHWe cTaTyca 3alluThl.
ATpubyThl AOoCTyna. YIpaBieHHME CTaTycoM 3alluThl. MaTpuuHOe NpeACTaBIeHHE CTaTyca
3amuThl. Criucku Bo3MokHOCTeW. CIUCKK YIpaBlIeHUs AOCTYNOM. MeXaHU3M «3aMOK-KITIOU.
Kpunrorpadus. Kpunrorpapuueckue cexkpernsie cuctemsl. ugp. Cucremsl ¢ OTKpBITHIMU
kiouamu. Hudpossie noanucu. Cxemsl mudpoBaHus.

Tema 9. Opranuzanus myabTunporeccopasix OC

BreruncnuTenbHble CHCTEMBI C  OJHOPOJIHOM (COCPEIOTOYEHHON) M HEOJAHOPOIHOU
(pactipenenennoii) namsaTeio. SMP — cuMMerpuyHasi MHOrompolieccopHas oopaborka. CMP —
nepecTpanBaeMasi CHMMETPUYHAsi MHOTOIIpoLieccopHast oopadoTka. MPP — mHOronpoueccopHas
apXuUTEKTypa C paclpefieieHHOM mamsThio (MaccoBbli mapamnenu3Mm). Kiacrepsr —
pasHoBuaHOCTE ~ MPP-cuctem.  Apxutektypa cc-NUMA. Cpencrtsa  BUpTyalnu3aluu
BBIUMCIUTENbHBIX cucteM. CpenctBa pa3paboTKM MapaiielbHBIX —IporpamMM. Mojens
nporpammupoBanus st BC ¢ obmeit (paspensemoit) namsateio UMA (ctanmaptr Open MP).
Mopens mporpammupoBanus st BC ¢ pacnpenenennoir namsatelo NUMA (crammapt MPI).
HesBHas (anmapaTHas)) KOTE€PEHTHOCTb JUIS COCPEIOTOUYEHHOW M pacHpeieleHHOM MaMsTH.
Mogenu cocTosSTeNbHOCTH MHOTOYpOBHEBOHM namsatu. AnroputM MESI nns cocpenoroueHHoi
namsatu. Anroputm DASH nns pacnipenenenHol namsatu. SIBHas (IIporpaMMHasi) KOT€pEHTHOCTh



s BC ¢ maccoBbIM napamnenu3mMoM. Maciirabupyemslid korepeHTHbIH uHTepdeiic SCI. Turmsrl
mynbTHIporieccopasix OC (MOC). Moaens mynstumpouneccopHon OC ¢ naauBuayanbHoin OC
JUIsL KaXaoro mpoueccopa. Mogaenb acuMMmeTpudyHoi MysbTHIponeccopHoi OC  «X034MH-
MOJYMHEHHBII». Moaenb cumMmeTpudHod MynbTunpoueccopuoid OC. IlnanupoBaHue BpeMEHU
MYJIBTUIIPOLIECCOpA JUIsl HECBSI3aHHBIX M CBSI3aHHBIX IpOLecCOB. POJACTBEHHOE IUIAHHPOBAHMUE.
bpuragnoe rmianupoBaHue.

Tema 10. KoMMyHUKalIMOHHBIE CPEICTBA MHOTOMAIIMHHBIX CUCTEM

OOmeHn cooOmieHusiMU  (MapaaurMa BBOJAA-BBIBOAA). BBI30B yHANICHHBIX MPOIEAYP.
Pacnpenenennas  maMaTh  COBMECTHOrO  moisib3oBaHus.  CpeactBa  B3aUMOJICHCTBUS
pacnpenenennbix BC. TIO, ocHoBannoe Ha aokymente. [1O, ocHOBaHHOE Ha pacrmpeiesieHHON
daiinoBoit cucreme. Mogenp mnepeHoca ¢aiinoB. lmenoBanue 00bekTOB. CeMaHTHKa
COBMECTHOTO HcIonb3oBanus ¢ainoB. [IO, oOCHOBaHHOE HAa COBMECTHO HCIIOJIb3yEeMbIX
o0wvektax. I1O, ocHoBanHoe Ha koopauHanuu. llpupona mnapamnenusmMa KOMITBIOTEPHBIX
Bbhiunciiennii. CpenactBa pa3pabOTKH  MapajuiebHBIX IporpamMM. MeToasl  pean3anuu
KOTepEHTHOCTH  MHOTOYPOBHEBOM  MaMSTH. Mopnen  COCTOSTENBHOCTH — HaMSTH.
Kommynukanuonnoe 110 pacnpeneneHHbIX cUCTEM (KOMIBIOTEPHBIX CETEH).

Tema 11. TexHonoruu BUpTyanu3auuu

Henn wu pewmwenus. BupryansHas uHpacTpykTypa. JloMeHHass apxuTekrypa
MHOTONPOLIECCOPHBIX BbIuMCIUTENBHBIX cucteM (BC). CucreMHuble u npukiaasslie pasznenst BC.
Paznenenne BC Ha knaccel mnpuwiokeHud. I[IpuMeHeHHMs TEXHOJIOTMII BHpTyalld3alUu:
pazpabotka u TtectupoBanue [1O; wmogaenupoBaHue pabOThl pealbHBIX CHUCTEM Ha
UCCIIEIOBATEIbCKUX CTEHJAX; KOHCOJHUIALUS CEPBEPOB C LIENbIO MOBBIMIEHUS 3()(eKTuBHOCTH
MCIIOJIb30BaHUsl 000pYy10BaHMs; KOHCOJIUJAIMS CEPBEPOB B paMKaxX peLIEHUs 3a]ayd MOJAECPKKU
YHACJIEZJOBAHHBIX TNPUIOKEHUM; AeMOHCTpauus U usydeHue Hosoro IIO; passeprbiBaHue u
oOHoBieHue npukiagHoro 110 B ycnoBusx IeHCTBYIOIIMX MH(OPMALIMOHHBIX CHCTEM; padboTa
Ha [IK ¢ pa3HOpOAHBIMU ONEPALIMOHHBIMU CpeJaMHU. OMYJISALUS anmapaTHas U IpOrpaMMHasl.
MoynbHBIN COCTaB AMYJIATOPA.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texkymuil KOHTPOJb IO AUCHUIUIMHE MPOBOJUTCS IIyTEM KOHTPOJSA IOCEHIAEMOCTH,
IPOBEIEHUSI KOHTPOJBHBIX padOT, TECTOB MO JIEKIMOHHOMY MaTepuaiy, BBIIOJHEHUS W
Mpe3eHTAllUd JOMAIIHUX 3aJaHuil M QUKCUpyeTcss B (QopMe KOHTPOJIBHOM TOYKM HE MEHee
OJIHOT'O pa3a B CEMECTP.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOifI aTTeCTallumn

DOK3aMeH B MATOM CEMeCTpe MpPOBOJUTCS B NHUCbMEHHOW (opme Mo Ouseram.
3K33M€H3HHOHHBII>'I OMJIET BKJIIOYAET TCOPCTUYCCKHUEC BOIPOCHI, OLUCHUBAIOMIUEC ITOCTHUKCHHUC
3alVIAHUPOBAHHBIX MHJIMKATOPOB, pEILIEHHE TMPAKTHUYECKUX 3a7ad U  HMHTEPIPETALUIO
MOJIy4eHHBIX pe3ynbTartoB. [IpomomxurensHOCTh 3k3ameHa 1,5 daca. CTpykTypa 3K3ameHa
COOTBETCTBYET KOMIIETEHTHOCTHON CTPYKTYpPE€ AUCLUILINHBIL.

IIpuMmepHBIii IepeueHb TEOPETUUECKNX BOIIPOCOB
1. CpaBHuUTENBHBIN aHATN3 GYHKIIMOHATBHOCTU U TpeOoBaHUH K pa3nuuHbiM Tunam OC.
2. JIOCTOMHCTBAa W HEJOCTaTKH pa3jM4YHBIX CPEACTB CHHXPOHM3ALMU M 00JacTH HX
MPUMEHUMOCTH.
3. O0ocHOBaHMEe BBIOOpa METOMOB pacrpeneneHus: BpemeHu mporeccopa aiasi OC pa3nuyHoro
Ha3zHaueHus. CpaBHEHHUE CTpaTeruil MIIaHUPOBAHUS B MYJIBTUIIPOIPAMMHBIX CUCTEMaX.
4. IlpenmyniecTBa 1 HEAOCTATKU METOJ0B JUHAMHYECKOTO YIIPABIEHUS MaMSThIO.
5. Ananu3 (akTopoB, ONpPENENAIOMIUX pa3Mepbl IMYCTOT MpPH CErMEHTHOM OpraHu3aluu
pOTpaMM U 11eJeCO00Pa3HOCTh ONEPAIUi YIITIOTHEHHS.



6. AHanM3 IPOTUBOPEUUI ONTUMAIILHOTO W PABHOIPABHOTO JOCTYIA K apecyeMbIM O0BbEKTaM
Ha TUCKOBBIX YCTPOWCTBAX.

7.1enn ¥ OPUHLMKIIBI OLIEHKH IPOU3BOAUTEIBHOCTU BBIYMCIUTENBHON CHUCTEMBI C IMOMOILBIO
TECTOB I0JIb30BaTEIEH.

8. MeTtonbl peanu3anuy  yNpaBJIOLIMX CTPYKTYp JUIs paclpeleNeHus IpaB  JOCTyma
H0JIb30BATENS U aJJMUHUCTPATOPA.

9. CpaBHUTENIBHBIN aHANU3 apXUTEKTYp MyibTHIponeccopHblx OC u Mojenell NIaHUPOBAHUS
BPEMEHU MYJIBTUIIPOLIECCOPA AJIS1 HE3aBUCUMBIX M CBA3aHHBIX IPOLIECCOB.

10. CpaBHeHME MoOIENEM COCTOATENBHOCTU HUEPAPXUUYECKOW TMaMsSITH W HHCTPYMEHTOB
UH(pOPMaLMOHHOro oOMeHa MHOromauHHbIX BC.

11. IIpeumymiecTBa JOMEHHOM OpraHU3allMd MHOTOIIPOLIECCOPHBIX BBIUMCIUTEIBHBIX CPEN IS
peanu3aly  IpPOLIECCOB  pa3pabOTKH, TECTUPOBAaHUS,  HKCILIyaTallud,  ONTUMH3AlUU
OTIEPALIMOHHOTO OKPYKEHHSI, 0OHOBJICHUS M MUTPAIIIH HA PA3JIMYHbIC BEPCUU MPHIIOKCHUH.

TunoBele 3ananus 11 NPOBEACHUSI IPOMEKYTOUHOM aTTECTALMU 10 TUCLUIUINHE
1. ®ynkuuun u apxutekrypHble TpeboBanuss k OC, anmaparTHble, HIpOrpaMMHbIE M HH-
(dopMaIOHHbIE PECYPChI BBIUUCIUTEIBHON CUCTEMBI.
2. Knaccuduxamus OC, apxurekrypHble moaxoabl K mnoctpoenuto OC, pacmpeneneHue
¢ynkumit Mexay komnonentamu OC.
3. CayxObl U CEpBUCHI, CPEICTBA ANNAPATHON MOANEP’KKH, MAIIMHHO-3aBUCUMbIE KOMIIOHEHTHI
OC.
4. Ilonatue mpouecca, CBOMCTBa IPOLECCa, pealu3auus Ipolecca, NECKPUIITOp Ipolecca,
B3alMO/IEHCTBHE MTPOLIECCOB, KPUTUUECKUN PECYPC, KpUTHUECKUI Y4acTOK IIpoLecca.
5. CuHXpoHM3alMsl IPOLECCOB C IOMOIIBIO DIEMEHTApHBIX IIPUEMOB HHIKHETO YpPOBHS,
annapartHble Hezaenumble onepauuu "broxupoBka mamartu" u "IlpoBepuTh M yCTaHOBUTH',
anroputm Jlekkepa.
6. Cemadopsl oOmMEe W JBOWYHBIC, CHHXPOHHW3AIMS TPOIECCOB HA JTBOWYHBIX ceMadopax,
3agaya "l[locraBmuk-norpeduTens".
7. CUHXpOHM3alMs MPOLECCOB C IMOMOIIbIO NPUEMOB BEPXHETO YPOBHS; MOHUTOp Xo0apa;
MOHUTOpP, OCHOBAaHHBIN Ha ymnpasisionieil crpykrype «Tabnuia CHHXpOHHU3ALMKU»; yIpaBlIeHHUE
mpolieccaMi Ha OCHOBE Tabyuibl cuaxponusanuu; npouenypsl TP, TV, WAIT, POST, nporecc
CLOCK.
8. OrmpeneneHne TYNUKa; YCJIOBHUS BO3HUKHOBEHHS TYIHKOB; IPEIOTBPALICHUE TYIUKOB,
OCHOBaHHOE Ha HapyLIEHUH OHOTO U3 YCIOBHI BOSHUKHOBEHMS TYMHKA; AMHAMHYECKUN 00X0[
TYNHKOB; QJITOPUTM OaHKHpa.
9. PacnpeneneHue BpeMEHH IpOLECCOpPa, COCTOSHUS IPOLECCA, METOAbl IUIAHUPOBAaHUS B
MYJIBTUIIPOTPAMMHBIX CUCTEMAX, BBITECHAIOIIEE M HEBBITECHSIOLIEE MJIAHUPOBAHUE.
10. Paznenenne BpeMEHH, KBAaHTOBAaHME BpPEMEHH, IUIAHUPOBAHUE B CHCTEMax IAaKETHON
00paboTKH, IUIAHWPOBAHNE B CHUCTEMaxX peajbHOrO BPEMEHH, IUIAHUPOBAHUE B MHTEPAKTUBHBIX
CUCTEMaX.
11. IlnanupoBaHue MO HAWBBICIIEMY MPUOPUTETY, KPYrOBOPOT, ouepenu ¢ oOpaTHOMl CBA3bIO,
MHOTOYPOBHEBBIE OU€peN ¢ OOPATHOM CBSI3BIO.
12. ApxutexkTypa maMsaTd, UMeHyromas QyHKUUs, QyHKIUS MaMaTd, (QyHKIUS COAEP’KUMOTO,
crocoObl 00beIMHEHUS MOTYIIEH, TMHAMUYECKOE CBSI3bIBAHUE MOMYIIEH, pacipeesieHue MaMsITH,
CTaTU4YeCKOe U JUHAMHUYECKOE paclpeiesieHue.
13. Ctparerun pacnpeneneHus NamsaTH, NEPEKPhITHE NporpammM, IONEpEeMEHHas 3arpyska
3aJaHuH.
14. CermeHTanus nporpaMmm, BHEIIHSS pparMeHTanusl.
15. CtpaHnnyHas opraHu3anys nNaMsTi, BHYTPEHHsISI parMeHTalus.
16. CermeHTanus mporpaMM B COYETAHUH CO CTPAHUYHOM OpraHu3aluel aMsaTH.
17. KamnpoBaHue aipecyeMbIX 00BEKTOB U 0TOOpaKeHUH BUPTYaJIbHBIX aJpECcOB Ha peasbHbIE.



18. MHoOroypoBHeBasi OpraHu3anys BUPTYaJbHOM NaMATH, CTPATErMHM PACIPENEICHUs NaMATH
JUISl CETMEHTOB NEPEMEHHOM JUIMHBI, CIIUCOK CBOOOTHON NaMsITH, CIIOCOOBI €r0 OpraHU3aliH.

19. Cnucku nmycToT, ynopsiJodeHHbIE 10 aJipecaM IyCTOT, 110 pasMepy mycToThl; CIIUCKU MTYCTOT,
OpPraHU30BaHHBIEC B BUJIE CUCTEMBI PACILICIIIICHUS; YIIIOTHEHHUE.

20. Ctpareruu pacrpeneicHusi Ui CTpaHUI] (PUKCHPOBAHHOW anuHBL. CTpaTeruu MOAKadeK
CTpaHMUII, OJKaYKa I10 3alpoCy, ONEepexkaroas MojiKayka, CTpaTeruy BBITECHEHHs CTPAHULL.

21. YnpaBieHue BHEIIHUMHU YCTPOMCTBaMHM, MJIaHUPOBaHUE PAOOTHI C MAarHUTHBIMM JHUCKAMU,
LeJIM ¥ IPUHLUIIBI INIAHMPOBAHUS, ONTUMHU3ALUS BPEMEHH [TOUCKA IIIIUHIPA.

22. OnTuMu3anys BpPEMEHHM OXUIAHUS 3alliCH, KOH(PHUTYpHpPOBAHWE MOACUCTEMBI BHEIIHEH
namatu BC.

23. @ynkuuu  (aiioBoil cUCTeMbl. MHOTOypOBHEBAasi OpraHM3alMs CHCTEMBl YIPaBICHHS
¢aitnamu. BBoa-BbIBOA, OTOOpa)kaeMblii Ha aJpecHOE IPOCTPAHCTBO OIEPATUBHOM MaMATH.
MHorocnoiiHass MoJieNb TOJICUCTEMBI BBOJA-BbIBOMA. Jlorndyeckas u ¢u3nueckas opraHu3aIus
(halI0BOM CUCTEMBI.

24. ®aiinoBble ONMEpalUu, METOABl JOCTyNMa K 3amucsM (aiina (CHHXpOHHBIN/aCHHXPOHHBIH,
[IOCJIe/IOBATEeNIbHBIA/TIPSIMOT),  neckpunrop  (aiina, LeIOCTHOCTh  (DalIOBBIX  CUCTEM,
n30bITOuHBIE AUcKOBble RAID-cucTemsl.

25. [IpyHUMIIBI OLIEHKU IPOU3BOAUTEIILHOCTH BEIYUCIUTENBHON CUCTEMBI, LIETH UCCIIEA0BAaHUN U
[IO0Ka3aTesu IPOU3BOAUTEIBHOCTH, ITMKOBAsk U peajibHasl IPOU3BOJUTENILHOCTb, METOJbI OLIEHKU
POU3BOJUTEIBHOCTH.

26. TecTsl IPOU3BOAUTENBLHOCTH: IPOU3BOJUTEIIEH, CTAHJAPTHBIE, [10JIb30BaTENEH.

27. 3amuta o0bekroB OC, ayTeHTH(UKAIUs, aBTOpU3alLUs, AyAUT, AKTUBHbIE M IACCHUBHBIE
AIIEMEHTHI C(ephl 3aIUTHI, OOBEKTHI 3aIIUTHI, CYOBEKTHI JOCTYIIA K 3alIUIIAeMbIM O0BEKTaM.

28. JloMeHbl U BO3MOXKHOCTH, ONMCAaHUE CTaTyca 3alIMThl, aTpuOyThl JOCTYIA, YIpaBlICHHUE
CTaTyCOM 3allUTHI.

29. MarpuuHoOe Npe/CTaBlIeHUe CTaTyca 3aIlUThl, CIUCKU BO3MOXKHOCTEH, CIIMCKU YIpaBJICHUS
JIOCTYIIOM, MEXAHU3M «3aMOK-KJIFOU».

30. Kpunrorpadus, kpuntorpapuueckue CeKpeTHble CHUCTEMBI, MIH(P, CUCTEMBI C OTKPBITBIMU
KIIFOYaMH, UG POBbIE MOANKCH, CXEMbI IIUPPOBAHUSL.

31. IIpupona mnapamuienu3mMa KOMIBIOTEPHBIX BBIYUCICHUH, BBIYMCIMTEIbHBIE CHCTEMBI C
OJTHOPOAHOM (COCPEIOTOYCHHOM) U HEOTHOPOAHOMU (pacTpeIeICHHOM ) TaMAThIO.

32. SMP — cumMmerpuuHas MHOTroIpoleccopHas obpabotka, CMP — mnepecrpanBaemas
CUMMETpHUYHasi MHoOrompolieccopHas obpadborka, MPP — MmHoromporeccopHas apxurekrypa ¢
pacmpefieieHHOW MaMAThI0 (MacCOBBIM MapaiienusM), KiIacTepbl — pa3HOBUIHOCTH MPP-
CUCTEM.

33. Apxurekrypa cc-NUMA.

34. CpenctBa  BUpTyaJdM3alldd  BBIUMCIUTENBHBIX  CHCTEM, JOMEHHash  apXUTEKTypa
MHOTOIIPOLIECCOPHBIX CHCTEM, CHUCTEMHBIE DA3/Eibl, pa3lCICHUE NPUIOKEHUH, CpEICTBa
pa3paboTKu apauieIbHBIX TPOTPaMM.

35. Monens mporpammupoBanus ans BC c obmieii (paznmensiemoii) namsateio UMA (cranmapt
OpenMP).

36. Monens nporpammupoBanus 1t BC ¢ pacripenenennoit mamsateio NUMA (ctannapt MPI).
37. HesiBHas (ammaparHasi) KOTEPEHTHOCTD JIJIsl COCPEIOTOYCHHOU 1 PacpeIeICHHON MaMsITH.
38. Mongenu  COCTOSATENIBHOCTM  MHOTOYpOBHEBOM — mamaAru, anroputm  MESI  nmna
COCPENOTOYECHHOM MTaMSITH.

39. Anroputm DASH s pacnpeneneHHON maMsTH, siBHas (IpOrpaMMHasi) KOT€PEHTHOCTh JIJIs
BC ¢ MaccoBbIM napauieTm3MOoM.

40. Macmrabupyemslit korepeHTHbIN nHTEpdeiic SCI.

41. Tunel mynsTunponeccopusix OC, Mmoznens MynsrunpoueccopHon OC ¢ naauBuayansHon OC
JUISL KaKJIOro0 TpolLeccopa, MOJAEIb aCUMMETPUYHOW MyabsTunpoueccopHoi OC  «X03sMH-
MOTYMHEHHBII», MOJIETTh CHMMETPUYHON MynbTUIIporieccopHoit OC.



42. [InanupoBaHuE BPEMEHU MYIBTUIPOLECCOPA JUISI HECBA3AHHBIX IMPOILIECCOB, POJCTBEHHOE
IIJIaHUPOBAHHUE.

43. IlnanupoBaHHE BpPEMEHU MYJIBTUIIPOIIECCOPA ISl CBSA3aHHBIX TPOIECCOB, OpHUTaaHOE
IIJITAHUPOBAHHUE.

44. Kommynukarnuonnoe mnporpammuoe obOecrnedenue (I10) ypous mombs3oBarens; [10,
OCHOBaHHOE Ha mepemade coobmenuii; [10, ocHOBaHHOE Ha ymaJIeHHOM BbI30Be mporeayp; 110,
OCHOBAHHOE Ha pacIpe/ielIeHHON MaMATH COBMECTHOIO JJOCTYIIA.

45. CpenctBa B3aumoneiictBust pacnpeneieHsix BC; I10, ocHoBanHoe Ha nokymente; [10,
OCHOBaHHOE Ha pacnpenencHHol (¢ainoBoit cucreme; [IO, OCHOBaHHOE COBMECTHO
ucnoiab3yeMbix 00bekTax; [10, ocHoBaHHOE Ha KOOPIMHAIUH.

46. BupryanbHas ~ WHQpACTPyKTypa,  JOMEHHAs  apXHTEKTypa  MHOTOIPOIECCOPHBIX
BBIYHCIIUTENIBHBIX CUCTEM, CUCTEMHBIE U IPUKJIaAHbIe pa3aens BC.

47. Paznenenne BC Ha Ki1acchl IPUIIOKEHUI.

48. [I[puMeHeHHsT  TEXHOJOTHMH  BHpTyalu3amuu: paspabotka u  TectupoBanue I1O;
MOJICIIMPOBAHUE PA0OTHI pEaTbHBIX CHUCTEM Ha HCCIICAOBATCIIbCKUX CTEHIAaX; KOHCOJIHIAIUs
CEPBEPOB C IENbIO MOBBIMIEHUS Y(PPEKTUBHOCTH UCTIOIB30BaHUS 000PYIOBAHUS; KOHCOIU AU
CEpBEPOB B paMKax PEIICHUs 3a7a4 MOAJCPKKU YHACICTOBAaHHBIX MPHIOKEHHM; TEMOHCTpAIUs
u um3ydenue HoBoro I[IO; pasBepTbiBaHue u oOHOBiIeHUEe mpukiagHoro I[1O B ycioBusx
neicTByronmx MHGOpMAMOHHBIX cucTeM; padora Ha [IK ¢ pa3HOpOIHBIME ONEPANMOHHBIMU
cpelamMu.

PGSYJ'IBT&TBI J9K3aMCHa OIIpCACIIAOTCA OLICHKaMu «OTJIMYHO», «XOpomo»,
«YHAOBJICTBOPUTCIIbHOY», KHCYAOBJICTBOPUTCIBHO.
Htorosas oneHka 1o NpeaMeTy (3K33M6H) BBICTABJIACTCA CJICAYIOIIUM 06pa30M:

«OTJIMYHO» — CTYIEHT HE HMMEET HEYyJOBJIETBOPUTEIBHBIX OLIEHOK 33 KOHTPOJbHbBIC
paboTel, cpemHsis (OKPYIJICHHAs) OLEHKA 33 KOHTPOJIBHBIE PaOOTBI — «OTIUYHO», CTYICHT
NoKa3aJl TBOPYECKOE OTHOIIEHHE K OOydYyeHHMIO, B COBEPIIECHCTBE OBJAJel BCEMH
TEOPETUUYECKMMH BOIPOCAMHU MOCTPOCHMS M aHAJIM3a ONEPALMOHHBIX CUCTEM M MX KOMIIOHEHT,
MoKa3ajg Bce TpeOyeMble yMEHHUS U HaBBIKM B paboTe C JOMOJHUTENBHBIMH HCTOYHHKAMU
uH(popmanuu u MHTepHeT-pecypcamu;

«XOpOUIO» — CTYIAEHT HE HMMEET HEYAOBIETBOPUTEIBHBIX OLEHOK 332 KOHTPOJbHBIE
paboThl, cpenHss (OKpYIJIEHHas) OLEHKa 3a KOHTPOJbHBIE PabOTBl — «XOpOIIO», CTYIAEHT
OBJIAJIENT BCEMH TEOPETUUECKHUMH BOMPOCAMH TIOCTPOCHUS Pa3INYHBIX apXUTEKTYPHBIX MOJENei
ONEpALMOHHBIX CHCTEM M CHUCTEMHBIX IPOLECCOB OOpaOOTKH JaHHBIX, YaCTUYHO OBJAJAEN
HaBbIKAMU aHanu3a dS(PQPEKTUBHOCTH PA3NUYHBIX CTpATeTUH  YOpaBIEHUS pecypcamMu
BBIYHCIIATETIS;

«YIOBJIIETBOPUTEIBHO» — CTYIEHT HE HMEET HEYJOBJIETBOPUTEIbHBIX OILIEHOK 3a
KOHTPOJIbHBIE pabOThl, CpenHsas (OKpYIJIGHHas) OIIGHKa 3a KOHTPOJbHBIE pabOThl —
«YHOBIIETBOPUTENHHOY», CTYIEHT HUMEET HEIOCTaTOYHO TIyOOKHWE 3HaHUS MO TEOPETUYECKUM
pa3zenaM JUCUUIUIMHBI, HEJOCTaTOYHO BJAJE€eT HaBbIKAMHM CPaBHUTEIBHOTO aHajlIHu3a
Pa3IMYHBIX APXUTEKTYPHBIX peaTn3aluii ONepalMOHHBIX CHCTEM U UX OTIEIbHBIX MOACHCTEM;

«HEY/IOBJIETBOPUTENIBHO» — CTYAEHT CAajl XOTs Obl OJHY KOHTPOJbHYIO paboTy Ha
«HEYIOBIETBOPUTEIBHO», CTYACHT WMEET CYIIECTBEHHbIE MPOOENbl MO  OTJSIbHBIM
TEOPETUYECKUM pa3jiesiaM TUCIUIUIMHBI U HE BIIaZieeT HaBbIKAMH COJEP’KaTeIbHOIO aHalu3a
METOJI0B MIOCTPOEHUS ONEPALIMOHHBIX CUCTEM.

Bo Bpems »Kk3aMeHa CTYIEHT MOXKET IIOBBICUTh CBOK OLEHKY, CIaB 3aHOBO
COOTBETCTBYIOIIYIO KOHTPOJBHYIO Pa0dOTY, TP YCIOBUHU BBHITTOJTHEHHS OCTAIBHBIX TPeOOBaHUN K
OLICHKE.



11. YyeOHO-MeTOOAMYECKOE 00€ecIIeUeHHe

a) DIEKTPOHHBIN y4eOHBIH KypCc 1O JUCHHUIUIMHE B SJICKTPOHHOM YHHBEPCUTETE
«Moodlex»

0) OLieHOUHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTaluu IO
nucuuriuae (Ipunoxenue 1).

B) Meroaunueckue ykasaHHs MO TMPOBEACHHUIO J1a0OpAaTOPHBIX pabOT MpPHUBEACHBI B
AJIEKTPOHHOM yHUBepcuTete «Moodley.

r) Metoauyeckie ykazaHHUs IO OpraHU3AlMM CaMOCTOSITENbHOM pabOThl CTYAEHTOB
NPUBEICHBI B AJIEKTPOHHOM yHUBepcutere «Moodley.

12. Ilepeyennb yueOHoiIi JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:
— Omudep B.I'., Omudep H.A. CereBbie oneparmonnsie cucteMsl. 2-¢ u3a. CII6.: [Turep, 2009.
— 669 c.

— Tannenbaym 3., boc X. CoBpeMmeHHbIe omnepanuoHHble cucteMbl. 4-¢ u3n. CII6.:
[Tutep, 2019. - 1120 c.

0) JOTOJIHUTEIbHAS TIUTEpaTypa:

— Hazapos C.B., llIupokoB A.M. CoBpeMeHHbIE ONEPALMOHHBIE CUCTEMBI 2-€ U31. M.:
Hanmonanenenii Otkpeiteiii YausepeuteT « MHTYUTy, 2016. - 352 c.

—3amatun A.B., Cymenko C.II. Onepauuonnsie cucrembl. Tomck: W3parenbcTBo
Tomckoro rocynapcreHHoro yauepcutera, 2020. — 220 c.

B) pecypcbl cetu HTepHET:
— OTKPBITBIC OHJIAH-KYPCHI

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMOCH3UOHHOC U CB060J_'[HO pacnpocCcTpaHiaCMOC IMMPOrpaMmMHOC o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BriroyaeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOaMYHO AOCTYIHBIE 00sauHble TexHosnoruu (Google Docs, SInnekc Auck u T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi O6ubaoTeKku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nipodeccuoHaIbHbIe Oa3bl JaHHBIX:

— YHuBepcuterckas nHpopmanronnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas MexBenoMcTBeHHas MHGopMalmoHHo-cratuctuyeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepua/jibHO-TEXHUYECKOE o0ecreyeHue

AYI[I/ITOpI/II/I IJIA IIPOBCACHU A 3aHATHH JIEKITMOHHOI'O THIIA.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
https://uisrussia.msu.ru/

AyIUTOpUH ISl IPOBEACHUSI 3aHSATHI JIEKIIAOHHOTO THIIA.

AynuTopun U NPOBEICHUS 3aHATHIA MHAWBHIYaJbHBIX U TPYIIIOBBIX KOHCYJIBTAIHH,
TEKYIIEro KOHTPOJISI U IIPOMEKYTOYHOM aTTeCTallUH.

[TomereHust Uil CaMOCTOSITENILHOIM pabOThI, OCHAIICHHBIE KOMIIBIOTCPHOH TEXHHKOH M
JOCTYIIOM K CceTH MHTEepHET, B 2JIEKTPOHHYIO HMH(POPMAIIMOHHO-00pPa30BaTeIbHYI0 CPEAy M K
UH()OPMAIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

Aynuropun sl TIPOBEACHUS JICKLUH, JIA0OpaTOPHBIX 3aHATUH, MHIMBUAYAJIbHBIX H
IPYIIIOBBIX KOHCYJBTAIMM, TEKYILEro KOHTPOJIS U MPOMEXKYTOYHON aTTECTAH B CMELICHHOM
dopmare («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

Cymenko Cepreit IlerpoBuu, a-p TexH. Hayk, mnpodeccop, kadenpa NpUKIATHON
nndopmatuku UTIMKH TI'V, 3aBenyronuit kadenpoii.



