MHUHHCTEPCTBO HAyKU | BBICLIETO 06pa3soBaHUs Poccuiickoit @enepaiuu
HAIIMOHAJIbHbIM UCCIIEJOBATEJIbCKHUH
TOMCKMIM TOCYJIAPCTBEHHBIM YHUBEPCUTET (HU TTY)

I’IHCTI/ITyT HpHKﬂa}IHOﬁ MAaTEMAaTUKH U KOMIIBIOTEPHBIX HAYK

Pa6ouas nporpamMmma AUCHUIUIMHBL
OnepannoHHbIe CHCTEMBI
T10 HAIPaBJIEHHIO MOJTOTOBKH
02.03.02 ®ynpamMeHTaabHass HHPopMaTHKA H HHPOPMAHOHHbIE TEXHOJIOTHH

Hanpanennocts (npo¢uiip) MoAroTOBKU:
HckyccTBeHHBIH HHTE/UIEKT H pa3paboTka MporpaMMHBIX MPOAYKTOB

®opma o0yueHus
Ounas

Kpanuduxauus
Bakaaasp

l'ox npuema
2023

Kon pucuunnunsl B yue6Hom riane: 51.0.03.02

COFJIAC () BAHO

Tomck — 2023



1. leap ¥ nIaHUPYeMble Pe3yJbTAaThl 0CBOEHHUS THCHHMIIIMHBI

Ilenpro OCBOCHMS IUCLUIUIMHBI SIBJISETCA HW3Y4YEHHE IPUHLUIIOB OPraHU3alun
OIIEPALMOHHBIX CHUCTEM, CTPATETHH W QJITOPUTMOB YIIPABICHUS PECYpCaMM BBIYUCIMTEIIBHOU
CHCTEMBI, METO/I0B BUPTYaIU3aluU U GOPMUPOBAHUE CIIETYIOIMX KOMIIETECHIIUN:

— OIIK-2 - I/ICHOJIB3yeT MCTOAbI BBICOKOIIPOU3BOAUTCIIbHBIX  BbIYUCIIUTCIIBHBIX
TCXHOHOFHﬁ, COBPEMCHHOI'0 IHporpaMMHOIO O6GCHG‘{CHI/IH, B TOM YHCIE OTCYCCTBCHHOI'O
IMPOUCXOKACHUA.

— OIIK-6 — Cnoco0OeH moHUMaTh MPUHIUIBI PabOThl COBPEMEHHBIX MH(GOPMAIMOHHBIX
TEXHOJIOTUH U UCTIOJNB30BaTh MX JJIs pEIIeHU 3a/1a4 TPO(pECCUOHATBLHON 1eATEIbHOCTH.

HOIIK-6.1 OO6nagaeTr HEOOXOIMMBIMH 3HAaHUSIMH B 00JIacTH HWHGOPMAITHOHHBIX
TEXHOJIOTHH, B TOM YHCJIe IOHUMAET IPUHIHITBI UX paOOTHI.

NOIIK-6.2 [IpuMeHsieT 3HaHus, TIOJTyYCHHBIE B 00J1aCTH HHPOPMAITMOHHBIX TEXHOJIOTHH,
IPY PEUICHUH 33124 PO(HeCCHOHATEHON AEATEIbHOCTH.

NOIIK-6.3 [IpuMeHsieT 3HaHMs, TIOJYYCHHBIE B 00J1aCTH HHPOPMAIIMOHHBIX TEXHOJIOTHH,
IIPU pEIIeHUH 3a7a4 IPO(YEeCCUOHATILHON NeATEIbHOCTH.

NOIIK-2.3 Hcnonp3yeT HHCTPYMEHTAIbHBIE CPEACTBA BBICOKOIIPOU3BOIUTEIBHBIX
BBIYMCIICHUM B HAYYHOU U IIPAKTUYECKOMN JESITEIBHOCTH.

NOIIK-2.2 Hcnonb3yeT METOAbl  BBICOKONPOU3BOIAUTENBHBIX  BBIYHCIUTEIBHBIX
TEXHOJIOTHIl, COBPEMEHHOI'0 IPOrpaMMHOIO OOECIeYeHHUsl, B TOM YHCJIE OTEYECTBEHHOI'O
MIPOUCXOXKICHUS.

NOIIK-2.1 Obnagaer He0OOXOIUMBIMM 3HAHUSAMU OCHOBHBIX KOHIIEMIMHA COBPEMEHHBIX
BBIUHCIUTENbHBIX CUCTEM.

Pe3ynbraramMu 0CBOEHUS IHCUUIUIMHBI SBIJISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINN:

— 3HaeT QyHKIMH U KOHIENTyanbHbIe TpeOoBanus k OC, knaccudpukanuto OC, METOIBI
CUHXPOHM3AIMH MPOLIECCOB U MPEAYIPEKICHHUS TYIHKOB, CTPATETUU pacIpeieNieHUs PECypcoB
BbuncauTenpbHoil cucremsl (LII. O3V, BuY), opranuzanuio (aigoBbIX CUCTEM M 3alIUThI
00wvexToB OC, cpeacTBa BUPTyaTU3allui BEHIYUCIUTENBHBIX CPE]l.

— VYMeer OOOCHOBBIBaTb BBIOOp aJIrOPUTMOB, CTPATErHil, MpaBWI pacHpeelIeHUs
pecypcoB BbluMcauTenbHOM cuctemsl (BC), mnnanupoBanuss pabotel kommoHeHT BC,
OpraHMu3aliy YIPaBISIOMINUX CTPYKTYP.

— Bnaneer HaBbikamu kommiiekToBaHuss OC HabOpOM CHCTEMHBIX CpEACTB U
MNPUIOKEHUHN I IPUMEHEHUS BBIUUCIUTENS B IPO(GECCHOHATBbHON e TENbHOCTH.

—3HaeT MeTO/Ibl OLIEHUBAHUS OBICTPOICHCTBHS BEIYMCIUTENBHON CUCTEMBI.

2. 3a1a4u 0CBOEHUS JMCUHUIIIMHBI

— OcBOUTh TPUHLMUIIBI OpPraHU3alUU U APXUTEKTYpHbIE PELICHUS IPU MOCTPOCHUH
MYJIbTUIIPOIPAMMHBIX MHOTONPOLIECCOPHBIX OMNEPAMOHHBIX CHCTEM M CHCTEMHBIX 000JIOYEK,
CTpaTeruil U anropuT™MoB ynpasiieHus: pecypcamu BC, crioco6oB BupTyanuzanuu pecypcos BC.

— HayunTtbes mpUMEHSATh 3HaHUS 00 ONEepalMOHHBIX CHUCTEMaXx Ul CO3JJaHUs HaJeKHOM,
MPOU3BOJUTENIBHO UM KOMQOPTHOM cpelnbl pa3pabOTKHU, BHEAPEHUS U  IKCIUTyaTaluu
NPUIIOKEHUH U CEPBUCOB B 3aJIaHHBIX YCIOBHUSX.

3. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K  00s3aTelIbHOM dYacTH 00pa30BaTeNbHOW IMPOrpaMMBbl.
JucuuniamHa BXOJUT B MOylb «KOMITBIOTEpHBIE HAYKW .

4. Cemectp(bl) ocBOeHHs M opMa(bl) IPOMEKYTOUHOMH ATTECTALMM 10 JUCHUIIIMHE

[TaTeiil cemectp, FK3aMeH



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJI 0CBOCHUSA NTUCHUITJIMHBI

JUis  yCHemHoro OCBOEHHS AUCHUIUIMHBI TpeOyIoTCcs pe3ynbTaThl OO0y4deHHs IO
CJEAYIOIIUM AUCIHUIUIMHAM: APXUTEKTYpa BBIYUCIUTENBHBIX cucTeM, JIUCKpeTHass MaTeMaTHKa,
OcCHOBBI IPOrpaMMUPOBAHUS.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISET 4 3.€., 144 4acoB, U3 KOTOPBIX:
-nexun: 48 4.
-1aboparopHsie: 16 4.
B TOM YHCJIE IPAKTUYECKAs [TOATOTOBKA: 16 4.
O0BeM caMOCTOATETLHON PaOOTHI CTYACHTA ONPEACIICH YICOHBIM TIJIAHOM.

8. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. dynkuu u apxurekrypHsle TpedoBanus k OC

Opomrorust - onepanuonHbix  cucteM (OC). Knaccudukamus OC. Kiuentckue u
cepsepupie OC. OC mnakerHoit 00pabotku. OC peanbHOro BpemeHH. JKecTkue U MSTKUE
(rubkue) cuctembl peasnibHoro Bpemenu. OC c pasznenenueM BpemeHu. MutepaktuBabie OC.
CnenuanuzupoBannsie 1 BcTpoeHHble OC. CereBblie koprniopaTtuBHble OC. MHOromnpoueccopHbie
OC. AnnapatHble, nporpaMMHbleé U HH(OPMALMOHHBIE PECYpPChl BBIUHUCIUTENBHON CHUCTEMBI.
Oynkuuu OC. DxcrtyatanronHsle TpedoBanus k OC. Ciyx6b! u cepBucsl OC. MoHOIUTHBIE U
MHOTOYPOBHEBBIE (MHOTOCIOIHBIE) cucTteMbl. Sapo (cynepsuzop) OC. OyHkuuu cynepBusopa.
Bcenomorarensnasie Mmoaynun OC. CpeactBa annapatHoi noanepxku OC. MammHHO-3aBUCUMBIE
komrnoneHTsl OC. Konuenuus mukposiiepaoit apxutektypsl OC.

Tewma 2. [Iporiecchl U MOTOKU, CHHXPOHU3ALIHS TTPOLIECCOB

ITonsatue npouecca u noroka. CpoiicTBa npouecca. Peannsanus npouecca. Jleckpuntop
npouecca. Monens noroka. Bzanmonericteue npoueccoB. Kpurnueckuit pecype. Kputnueckuit
y4dacTok nporecca. CHHXpOHHU3aUs MPOLIECCOB C MOMOULIBIO 3JIEMEHTAPHBIX IIPUEMOB HUIKHETO
ypoBHS. AnmnmapaTHble Henenumble onepauuu "brnokupoBka mnamsatu" u  "llpoBeputrs u
yctaHoBUTR". Anroputm Jlekkepa. Cemadopsl obmmue u qsonynble. CHHXpOHHU3AIUS TPOLECCOB
Ha JaBoMYHBIX ceMadopax. 3amada "llocTaBmmk-norpedurens”. MproTekcel. CHHXpOHU3ALUS
IIPOLIECCOB C IOMOILBIO MPUEMOB BepXHEro ypoBHs. Monutop Xoapa. IlodroBbie sAmIMKH.
Bapeepri. CoObITHS ¥ cUTHANIBI. MOHUTOpP, OCHOBAaHHBIM Ha yNPaBISIONIEeH CTpykType «Tadnuia
CHUHXPOHM3AIMKWy». YTpaBJIeHUE MPOLecCaMU Ha OCHOBE TaOJIMIBI CUHXpOHU3auu. [Ipouenypsl
TP, TV, WAIT, POST. IIpouecc CLOCK. Omnpenenenue Tymnuka. YCJIOBUS BO3HUKHOBEHUS
TynukoB. IIpenoTBpaiieHue TyNHMKOB, OCHOBAHHOE HA HApYIIEHWH OJHOTO H3 YCIOBUHI
BO3HUKHOBEHHUS TynHKa. J[MHaMuyecKui 00X0Jl TYyNHUKOB. AJITOPUTM OaHKUpA JUIsl OJHOTO U
HECKOJIbKUX BUOB pecypcoB. OOHapyxeHue TyMKOB. BoccTaHOBIEHNE 1OCIIE TYITHUKOB.

Tema 3. Pacnipenenenue BpeMeHHU IpoLeccopa MKy KOHKYPHUPYIOIIUMHU ITpoLeccaMu

CocrosHusa mnporecca. MeToapl IUIAHUPOBAHHSA B MYJIbTHUIPOIPAMMHBIX CHCTEMaXx.
BelTecHstoniee M He BBITECHSIONIEE IUIaHUpoBaHue. Pasnenenue BpeMmeHu. KBaHTOBaHue
BpemeHHu. [ImanupoBanue B cuctemax nakeTHol oOpa®oTku. IlnaHupoBaHue B MHTEPAKTUBHBIX
cucremax. IlnanupoBanue no HaupbicmieMy npuoputety. Kpyrosopor. Ouepenu ¢ obpaTHOM
CBs3b10. MHOTOYpOBHEBBIE Ouepeu ¢ 00paTHOM cBA3bIO. [[MaHMpoBaHNe B CUCTEMax PeaJbHOTO
BpPEMEHH.

Tema 4. YrpasneHne onepaTUBHOMN MaMATHIO



Nwmenytomas Qynkuus. Dynkums mnamata. Dyskums  copepskumoro.  CriocoOb
o0bemuHeHuss Moxaysiel. [luHamuueckoe CBsI3bIBaHME MOAyJed. PacmpeneneHue mamsTu.
Crarnueckoe U JMHaMU4YecKkoe pacrpeaenenue. CrpaTeruu  pacupeiesieHus aMsTH.
IlepekpriTie mnporpamMm. IlonepemenHas 3arpy3ka 3amanuii. CerMeHTaus IPOTPaMM.
Crpannunas opraHuzanus namsatd. CerMeHTalus B COYETaHUU CO CTPAHUYHON OpraHu3anuen
namsaTd. CTaTUYecKOe W JHUHAMUYECKOE YCTaHOBJEHUE CBsaA3eld. DparMeHTanus mnaMAaTH.
Bremnsis u BHyTpeHHsIs pparMenTanus. KammpoBanue aapecyeMbix 00bEKTOB U 0TOOpaKCHUI
BUPTYQJIbHBIX (JIOTUYECKHUX) aJ[peCOB Ha pealbHble. Peanmu3amnus OJHO3HAYHOCTH BXOJa B
K3IIMpyemMoe otoopaxkenne «Jlornueckuit anpec — GU3NYECKUH aipecy 00BEKTa.

Tema 5. BupryanbHas naMarthb

MHoroypoBHeBasi OpraHu3auus BUPTyadbHOH mnamsaTH. CTpaTeruu pacnpeaeieHus
naMsTd JUIsl CETMEHTOB IepeMeHHOW JuMHbl. CHUCOK CBOOOJHON MNamsTH, CIIOCOOBI ero
opranuzanuu. CHMCKM MyCTOT, YHOpPSIOYEHHbIE IO ajgpecam, MO pasmepy mycToTbl. CHucku
IIyCTOT, OPraHM30BaHHbIE B BUAE CUCTEMBI pacuielieHus. YiulotHeHue. Crparteruu
pacripesiesieHus JUIsl CTpaHuLl UKCUPOBaHHOM uinHBL. CTpaTeruu nojakauyek crpanui. Ilogakauka
1o 3ampocy. Onepexaromas nogkauka. CTpareruu BBITECHEHUS CTPaHMUIL

Tewma 6. YripaBieHue BHEIIHEH MaMSITHIO

[TnanupoBanue pabOTHl ¢ MAarHUTHBIMU JUCKaMu. Llenu ¥ NMpUHLMUIBI TUIAHUPOBAHMSL.
Ontumuzanus BpeMEHH TOMCKa MmuwiMHapa. OnTUMU3aius BpPEMEHHU OXHUIAHUS 3aIuCH.
KondurypupoBanue noacucTeMsl BHEIIHEH MaMsITH BeIYUCIUTENbHON cuctemsl (BC). OyHkiun
¢aiinoBoii cucreMbl. MHOTOYpOBHEBasI OpraHU3alysl CUCTeMbI yrpasieHus (aimamu. ITopTer
BBO/Ia-BbIBO/Ia. BBOI-BBIBO/I, 0TOOpaxkaeMblii Ha aJJpeCHOE MPOCTPAHCTBO ONEPATHUBHON MAMSTH.
MHorocinoiiHasi MoieNb MOACUCTEMBI BBOJA-BbIBOJA. Jlornueckas u gu3nyeckas opraHu3anus
daitnoBoii  cucrembl. brokupoBka 3amucedl. bydepuzanus (kdmMpoBaHHe — orneparuii
BBOAa/BeIBOa). CriocoObl opranuzanuu ¢ainoB. daiinoBeie omepanuu. MeToabl IocTyna K
3amucsaM  ¢aina (CHHXPOHHBIN/aCHHXPOHHBIN, IOCJIEI0BAaTEIbHBIN/IPsAMOi). JleckpunTop
daiina. [lenocTHOCTh (aiinoBeix cuctem. M30b1TouHbIe AEicKOBBIE RAID-cucTeMEL.

Tema 7. [IpuHIMIIBI OLIEHKH OPOU3BOIUTEIBHOCTH BRIYUCIUTENIBHON CUCTEMBI

Lenu wuccnenoBaHui W MOKa3aTead MPOU3BOAUTENbHOCTU. [IMkoBas u peasibHast
MIPOU3BOUTEIHHOCTb. METOIBI OIEHKH MPOU3BOAUTEIHHOCTA. TE€CThl MPOWU3BOAUTEIHLHOCTH:
MPOU3BOJUTENEH, CTaHAapTHBIE, Monb3oBareneil. CranmaptHbie 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 3alluiiaeMbiM oO0beKkTaM. JloMeHBl M BO3MOXHOCTH. OMNHUCAaHWE CTaTyca 3alllWThI.
ATpubyThl A0oCTyna. YIpaBieHHME CTaTycoM 3alluThl. MaTpuuHOe NpeACTaBICHUE CTaTryca
3amuThl. Criucku Bo3MOkHOCTeH. CHUCKU yIpaBieHUsl JOCTYMOM. MeXaHu3M «3aMOK-KITIOU».
Kpunrorpadusa. Kpunrorpapuueckue cexpernsie cuctembl. ugp. Cuctembl ¢ OTKPBITBIMU
kirouamu. Hudpossie nonnucu. Cxemsl mudpoBaHus.

Tema 9. Opranuzanus myabtunporeccopasix OC

BreruncnuTenbHble CHCTEMBI C  OJHOPOJIHOM (COCPEIOTOYEHHON) M HEOJAHOPOIHOU
(pactipenenennoi) namsaTeio. SMP — cuMMerpuyHasi MHOTOMpolieccopHas oopadbotka. CMP —
nepecTpanBaeMasi CHMMETPUYHAas MHOTOIpoLieccopHast oopadoTka. MPP — mHOronpoueccopHas
apXuUTEKTypa C paclpefieieHHOM mamsThio (MaccoBblii mapamienu3Mm). Kiacrepsr —
pasHoBuAHOCTE  MPP-cuctem.  Apxutektypa cc-NUMA. CpexncrtBa  BUpTyalu3aluu



BBIUMCIUTENBHBIX cucTeM. CpenactBa pa3paboTKM MapaieNbHBIX —Tporpamm. Monenb
nporpammupoBanus st BC ¢ obmelt (pasznensemoit) mamsteto UMA (ctangapt Open MP).
Mogens nporpammupoBanust st BC ¢ pacnpenenennoit namarsto NUMA (ctrangapt MPI).
HesBHas (ammapaTHasi) KOT€PEHTHOCTh MJII COCPEAOTOUYEHHOM U pacrlpefesieHHOM MaMsTH.
Mogenu coCTOATENbHOCTH MHOTOYpOBHEBOM mamsTu. Anroput™m MESI mist cocpenorouenHoin
namsatu. Anroputm DASH st pacnipenenenHoi mamsatu. SIBHas (mporpamMmHasi) KOrepeHTHOCTh
s BC ¢ maccoBbIM napamienu3mMoM. Macirabupyemsiii korepentHblii naTepdeiic SCI. Turbrl
mynbTHIporeccopapix OC (MOC). Moaens mymabstunpoueccopHoin OC ¢ naauBuayanbHoin OC
JUIsL KaXaoro mnpoueccopa. Mogaenb acumMMmeTpuyHoi MysbTHnponeccopHo OC  «X031MH-
MOJYMHEHHBII». Mozenb cumMeTpudHord MynbTunpoueccopuoi OC. IlnanupoBaHue BpeMeHHU
MYJIBTUIIPOLIECCOpA JUIsl HECBSI3aHHBIX M CBA3aHHBIX IpolieccoB. POACTBEHHOE IUIAHHPOBAHMUE.
bpuragnoe mianupoBaHue.

Tema 10. KoMMyHUKaIIMOHHBIE CPEACTBA MHOTOMAIIMHHBIX CUCTEM

OOmeHn cooOmeHusiMu  (TapagurMa BBOAA-BBIBOAA). BBI30B yHAICHHBIX TPOIEAYP.
Pacnpenenennas  maMaTh  COBMECTHOrO  moisb3oBaHusa.  CpeactBa — B3aMMOJECHCTBUS
pactpeaenennbix BC. T10, ocHoBanHoe Ha nokymente. [1O, ocHoBaHHOE Ha pacrpeeieHHOM
daitnoBoii cucreme. Mogens mnepeHoca (¢aiinoB. MmenoBanue 00bekTOB. CemaHTHKA
COBMECTHOTO HcIonb3oBanus (¢ainoB. [IO, OCHOBaHHOE Ha COBMECTHO HCITOJIB3yEeMbIX
oowvektax. IIO, ocHoBanHOoe Ha KoopauHanmu. llpupoma mapamnenusMa KOMIBIOTEPHBIX
Bbiunciiennii. CpeactBa pa3pabOTKH  MapauieNbHBIX MporpamMM. MeToasl  pean3anuu
KOTepEHTHOCTH  MHOTOYPOBHEBOM  MaMSTH. Mopnen  COCTOSTENBHOCTH — IaMSTH.
Kommynukanuonnoe [10 pacnpeneneHHbIX CUCTEM (KOMIIBIOTEPHBIX CETEH ).

Tema 11. TexHonoruu BUpTyanu3auu

Henmn wu pewenus. BuprtyansHas uH@pacTpykTypa. JloMeHHass apxuTekTypa
MHOTONPOLIECCOPHBIX BbIuMCIUTENBHBIX cucteM (BC). CucreMHuble u npukiaasslie pasznenst BC.
Paznenenne BC Ha knaccel npuwioxeHuid. [IpuMeHEHHMs TEXHOJIOTMII BHpTyalld3alUu:
pazpabotka u TtectupoBanue [1O; wmogenupoBaHue pabOThl pealbHBIX CHUCTEM Ha
UCCIIEIOBATEIbCKUX CTEHJAaX; KOHCOJHUIALUS CEPBEPOB C LIENbIO MOBBIMIEHUS 3()(eKTHBHOCTH
HCIIOJIb30BaHUsl 000pyI0BaHMs; KOHCOJIUJAIMS CEPBEPOB B paMKax pelIeHUs 3aad MOIIePKKU
YHACJI€ZJOBAHHBIX TNPWIOKEHHUM; AeMOHCTpauus U usydeHue Hosoro IIO; passeprbiBaHuE U
oOHoBieHue npukiagHoro I10 B ycinoBusX NeHCTBYIOIIMX MH(DOPMAIIMOHHBIX CHUCTEM; paboTa
Ha [IK ¢ pa3HOpOAHBIMH ONEPALMOHHBIMU CpeJaMH. OMYJISIMS annapaTHas U MPOrpaMMHas.
MoynbHBIN COCTaB AMYJIATOPA.

9. Tekymmii KOHTPOJIb MO0 TUCHHUIINHE

Texkymuil KOHTPOJb IO AWCIUIUIMHE MPOBOJUTCS IIyTEM KOHTPOJSA IOCEHIAEMOCTH,
IPOBEIEHUSI KOHTPOJBHBIX padOT, TECTOB MO JEKIMOHHOMY MaTepually, BBIIOJIHEHUS U
Npe3eHTAllMd JOMAIIHUX 3aJaHuil ¥ (QUKCUpyeTcsl B QopMe KOHTPOJBHOM TOYKM HE MeEHee
OJIHOT'O pa3a B CEMECTP.

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

OK3aMeH B TIIATOM CEMeCTpe MpPOBOJIUTCS B NHUCbMEHHOW (opme Mo Ouseram.
OK3aMEHAIlMOHHBIN OWJIeT BKIIOYAeT TEOPETHYECKHE BOIPOCHI, OLIEHHWBAIOIINE JOCTH)KEHUE
3armmanupoBaHHbiX uHAWKaTopoB MOIIK-2.1 u HMOIIK-6.1, pemeHne npakTUYeCKUX 3a1ad |
MHTEPIIPETAMIO TIOJIYYEHHBIX PE3y/iIbTaTOB, OIEHMBAIOIIMX JOCTH)KEHHME 3arlylaHuPOBAaHHBIX
unaukatopo MOIIK-2.2, NOIIK-2.3, UOIIK-6.3 u MOIIK-6.2. [TpoaomKuTensHOCTh IK3aMeHa
1,5 gaca. CTpykTypa 3K3aMeHa COOTBETCTBYET KOMIIETEHTHOCTHON CTPYKTYPE IUCIHUILIAHBI.

[IpuMepHBIil TepeyeHb TEOPETUYECKUX BOITPOCOB
1. CpaBHuTenpHBIN aHATU3 PYHKIIMOHAIBHOCTH U TpeOoBaHUi K pa3zinuyHbM Tunam OC.



2. JlocroMHCTBa ¥ HEAOCTaTKH pPAa3IMYHBIX CPEACTB CHHXPOHHM3AIMM U OO0JacTH HX
MPUMEHUMOCTH.

3. O6ocHOBaHUE BBIOOpPA METOOB pacrpenencHuss BpeMeHu mporeccopa st OC pa3audaHOro
HazHayeHus. CpaBHEHUE CTpATEruii IIAHUPOBAHUS B MYJIBTUIIPOTPAMMHBIX CHCTEMAaX.

4. Ilpeumy1iecTBa M HEAOCTATKH METOJIOB JMHAMUYECKOTO YIPABICHUS NaMSThIO.

5. Ananu3 (akTopoB, ONpPENENSIONIMX pa3Mepbl IMYCTOT IPU CErMEHTHON OpraHu3aluu
IPOTpPaMM U 1IeJIeCO00Pa3HOCTh ONepanuil yIIOTHEHHUS.

6. AHanM3 NPOTHUBOpPEUM ONTHUMAILHOTO U PABHOIIPABHOIO JIOCTYHA K aJpecyeMbIM O0ObEKTaM
Ha JUCKOBBIX YCTPOWCTBAX.

7. lenu ¥ NPUHLHUIBI OLEHKH MPOU3BOAUTEIHLHOCTH BBIYMCIUTEIBHON CUCTEMBI C IOMOIIBIO
TECTOB I10JIb30BATENICH.

8. Metoapl peanuzaluy  YHOPaBISIOIMIMX CTPYKTYp MJI paclpeiesieHuss NpaB JocTyma
[10JIb30BATENS U aIMUHUCTPATOPA.

9. CpaBHUTENBHBIN aHAIU3 apXUTEKTYp MyinbTHUnporeccopHbix OC u Mojeneil MmiaHupOBaHUS
BPEMEHM MYJIBTUIIPOLIECCOPA AJI1 HE3aBUCHMBIX U CBS3aHHBIX IIPOLIECCOB.

10. CpaBHeHue MoJeNei COCTOSITENIBHOCTH HEPapXUYeCKOW MaMsITH U HHCTPYMEHTOB
uH(pOpMallMOHHOT0 00MeHa MHOroMaHHbIX BC.

11. [IpeumyiecTBa JOMEHHOM OpraHU3alMK MHOTOIPOLIECCOPHBIX BBIUUCIUTEIBHBIX CPEIl IS
peamu3ani  TPOIECCOB  Pa3pabOTKH, TECTUPOBAHMS,  OKCIUTyaTallMd,  ONTHUMH3AIUH
OTIEPAIIMOHHOTO OKPYKE€HHUS, OOHOBJICHUS U MUTPAIMH HA PA3IMYHBIC BEPCUH MPUITOKCHHIA.

Tunossle 3a1aHus A7 IPOBEACHUS IPOMEKYTOUHON aTTeCTallMU 10 AUCLUIINHE
1. Oynkuuum u apxurtekTypHele TpeboBanmss k OC, ammapaTHbie, TpOrpaMMHBIE W HWH-
(opMaLMOHHbBIE PeCypChl BEIUUCIUTEIbHOW CUCTEMBI.
2. Knaccupukanms OC, apxurekTypHble mmoaxoasl K mnoctpoeHuro OC, pacnpeneneHnue
bynkuii Mmexxay komnonentamu OC.
3. Ciyx0ObI ¥ CEepBUCHI, CPEACTBA aNNAPATHON MOJAEPIKKH, MAIIMHHO-3aBUCUMbIE KOMITOHEHTHI
OC.
4. llonarue mpolecca, CBOMCTBa Ipoliecca, pealu3alus Ipolecca, JECKpUIITOp Ipoliecca,
B3aMMOJEMCTBHE MTPOLIECCOB, KPUTUYECKUI PECYpPC, KPUTHUECKUHN y4acTOK IpoLecca.
5. CuHXpOHHM3alMsI MHPOLECCOB C IOMOULIBI0 3JIEMEHTAPHBIX IPUEMOB HHUXKHETO YpPOBHS,
anmnaparHele HenenuMble onepauuu "brnoxkupoBka namsatu" u "IIpoBepuTe M yCcTaHOBHTH',
anroputm Jlekkepa.
6. Cemadopsl oOuMe W JBOMYHBIC, CHHXPOHH3ALUS MPOLIECCOB Ha JBOUYHBIX ceMadopax,
3aiaua "l[locTaBmMK-IOTpeOUTEND".
7. CHHXpOHHM3aLUS MPOLECCOB C TOMOUIbIO MPHUEMOB BEPXHETO YPOBHS; MOHHMTOp Xoapa;
MOHMTOpP, OCHOBAHHBII Ha yHpaBisouel cTpykType «Tabnniia CHHXpOHU3ALUN; yIpaBlIeHUE
mpoleccaMy Ha OCHOBE TaONHIIbl cuHXpoHu3anuy; npouenypst TP, TV, WAIT, POST, nporecc
CLOCK.
8. OmnpeneneHue TyNMUKa; YCIOBUS BO3HUKHOBEHHUS TYIHMKOB; IPEIOTBpAIllEHHUE TYIHKOB,
OCHOBaHHO€ Ha HapyIIEHUU OJHOTO U3 YCJIOBUIl BOZHUKHOBEHHUS TYIHKA; THHAMUYECKHI 00X0]
TYIIUKOB; aJITOPUTM OaHKHUPA.
9. Pacnpenenenne BpeMEHH TIPOIIECCOpa, COCTOSIHHS MpOIecca, METONbI IJIAHWPOBAaHUS B
MYJIBTUIIPOIPAMMHBIX CUCTEMAX, BBITECHSIOIIEE U HEBBITECHSIOIIEE IIIAHUPOBAHHE.
10. PazneneHrie BpeMeHHW, KBAaHTOBAHHWE BpPEMEHHM, IUIAHHPOBAHWE B CHCTEMaX MaKETHOM
00paboTKH, TUIAHUPOBAHKE B CHCTEMaxX PeajbHOr0 BPEMEHH, IJIAHUPOBAHUE B MHTEPAKTUBHBIX
CUCTEMaX.
11. IlnanupoBaHue MO HAMBBICIIEMY MPUOPUTETY, KPYTOBOPOT, OUYepeln C OOpaTHOH CBS3BIO,
MHOTOYPOBHEBBIE OUEPEIU C 0OPaTHOM CBS3BIO.
12. Apxutektypa nmaMsaTd, uMeHytomas QyHKIus, GyHKIUS NamsaTH, QYHKLIUS COIEpPKUMOTO,
CcrocoObl OOBENUHEHHS] MOAYJICH, TWHAMHUYECKOE CBS3BIBAHME MOMAYJEH, pachpeneieHue
NaMATH, CTATUYECKOE U TMHAMUYECKOE paclpeeiICHuUE.



13. Crparerun pacrpeneneHusi NaMsITH, NEPEeKpPBITHE MPOrpaMM, MONEpeMeHHas 3arpyska
3aJaHUH.

14. CermenTanus nporpamMm, BHEIIHSS (parMeHTaIIHA.

15. CrpannyHas opraHu3zanys NamMsaTH, BHYTPEHH:S (parMeHTalus.

16. CermenTanus nporpaMm B COYETaHUHU CO CTPAHUYHOMN OpraHu3alyeil maMsTy.

17. KsmmpoBanue ajpecyeMblXx 00bEKTOB U 0TOOpaKeHUI BUPTYalIbHBIX aJJpECOB Ha peallbHbIE.
18. MHOrOoypoBHEBasi OpraHu3alusi BUPTYaJbHOM MaMSTH, CTPATETUH PACHpEACTCHUS MaMsATH
JUI CETMEHTOB MIEPEMEHHOM JUIMHBI, CIIUCOK CBOOOHOM MaMATH, CIOCOOBI €ro OpraHu3alHH.

19. Criucku mycToT, ymopsAOYeHHbIE MO aJApecaM IYyCTOT, MO pa3Mmepy MycToThl; Crhucku
IyCTOT, OPraHU30BAaHHBIE B BHUJI€ CUCTEMBI PACILEIUICHUS; YIUIOTHEHHUE.

20. Ctparernu pacmpeneieHusi i CTpaHUll (UKCHUPOBAHHOW UIMHBL. CTparerud MoAKadeK
CTpaHMIL, OJKaYKa I10 3alpocCy, ONepexaromas MoAKauka, CTpaTerui BEITECHEHUS CTPAHMUIL.

21. YnupaBieHrue BHEIIHUMH YCTPOHCTBaMH, IUIAHUPOBAHUE PabOThl C MAarHUTHBIMU IMCKAMH,
LeJIM ¥ IPUHLUIIBI IUIAHUPOBAHHUS, ONTUMU3ALMs BPEMEHH ITOMCKa MIMHAPA.

22. OnTUMH3aLKs BPEeMEHU OXKHUAAHUS 3alHCH, KOH(QHUIypHpOBAHWE MOJCHCTEMbl BHEIIHEH
namsatu BC.

23. Oynkuuu (ainoBoil cucTteMbl. MHOTOYpPOBHEBAasi OpPraHM3alUs CHUCTEMBI yIIPaBIICHUS
daitnamu. BBoa-BbIBOJ, 0TOOpakaeMblii Ha aJpecHOe IMPOCTPAHCTBO OMNEpPaTHBHON NaMsTH.
MHorocinoiiHass MoJieNb MOACUCTEMBI BBOJA-BbIBOJA. Jlornueckas u gu3nyeckas opraHu3anus
¢bailnoBoii cucTeMBl.

24. ®aiinoBele OMNEpanui, METOJABI JOCTyNMa K 3amucsaM (aina (CHHXPOHHBIN/aCHHXPOHHBIH,
[0CJIEI0BATENbHBIN/MIPAMOI),  AeckpunTop  (Qaiina, I1eJ0CTHOCTh  (PalIOBBIX  CHUCTEM,
n30bITOUHbIE TUCcKOBbIE RAID-cucTemsl.

25. [IpyHUIUOBI OLIEHKH MPOU3BOAUTEILHOCTU BBIUMCIUTENBHONW CUCTEMBI, LIEIH MCCIEIOBAHUM
U TOKa3aTelu MPOU3BOAMTEIBHOCTH, IMHUKOBasi W peajbHas MPOU3BOJUTEIBHOCTb, METOJIbI
OLIEHKU IIPOU3BOIUTEILHOCTH.

26. TecThl MPOM3BOAUTEIBHOCTH: TIPOU3BOUTENICH, CTAHAAPTHBIE, TOJB30BATEICH.

27. 3aumra o0bekTOoB OC, ayreHTH(]UKaLWs, aBTOpU3aLUs, ayAUT, aKTHUBHBIE M IACCUBHBIC
AIIEMEHTHI c(hephl 3aIUTHI, 00BEKTHI 3aIUTHI, CyOBEKTHI TOCTYIIA K 3alIUIIaeMbIM OOBEKTaM.

28. JloMeHbl M BO3MOXXHOCTH, ONMCAHHME CTaTyca 3allluThl, aTpHUOYThI JIOCTYyIa, YyIpaBlIEHUE
CTaTyCOM 3alllUThI.

29. MatpuuHoe TNpeJCTaBlIeHHe cTaTyca 3allUThl, COMCKH BO3MOXKHOCTEH, CIIUCKU YIIPaBJICHUS
JOCTYTIOM, MEXaHU3M «3aMOK-KITIOU.

30. Kpunrorpadus, kpunrorpadpuiyeckue CeKpeTHble CUCTEMBI, MIH(P, CUCTEMBI C OTKPBITHIMU
KIIF0OYaMH, HU(ppOBbIE TOAMUCH, CXEMBbI IIUPPOBAHUS.

31. [Ipupona mapajuienu3Ma KOMIBIOTEPHBIX BBIYHUCICHUH, BBIYHUCIUTENbHBIE CHCTEMBI C
OJIHOPOJIHOM (COCPEAOTOYCHHOM) U HEOAHOPOAHOM (pacTpeIeICHHOM) TaMAThIO.

32. SMP — cumMmeTpu4Has MHorompoueccopHas o6padotka, CMP — mnepectpauBaemas
CUMMETpUYHasi MHoOrompoiieccopHas oopadorka, MPP — MHoromponeccopHas apXuTeKTypa ¢
pacmpefieieHHOW MaMAThI0 (MAacCOBBIM mMapaiienu3M), KIacTepbl — pa3HOBUAHOCTH MPP-
CUCTEM.

33. Apxutektypa cc-NUMA.

34. CpenctBa  BHPTyalM3alldd  BBIYMCIHTENBHBIX ~ CHUCTEM, JIOMEHHas  apXHTEKTypa
MHOTONPOLIECCOPHBIX CHUCTEM, CHCTEMHBIE pa3[eibl, pa3/leicHHE IPHIOKEHUH, CpEICTBa
pa3pabOTKH MapaJlIeTbHBIX TPOTPaAMM.

35. Mogens mporpammupoBanus st BC ¢ obmeli (pasaensiemoii) mamsateio UMA (ctangapt
OpenMP).

36. Monens nporpammupoBanus uist BC ¢ pacnpenenennoit namsateio NUMA (cranmapt MPI).
37. HesiBHas (ammaparHasi) KOT€pEHTHOCTD JJIST COCPEOTOUYSHHOM U pacIipeIeIICHHON TTaMSITH.
38. Monenu  COCTOSITEILHOCTM ~ MHOTOYpPOBHEBOW  mamsitH, amroput™  MESI  ans
COCPENOTOYECHHOM MaMSTH.



39. Anroputm DASH 11 pacnipenenieHHON MaMsATH, siBHas (IPOrpaMMHAst) KOTEPEHTHOCTb IS
BC ¢ MaccoBbIM napamiean3mMom.

40. Macmtabupyemslii korepeHTHbIH naTepdeiic SCIL.

41. Tuner mynbTHOpoieccopubix OC, Moaenbs mynbtunporeccopuoi OC ¢ MHAMBUIYATbHON
OC s Kaxzaoro Ipoueccopa, MOJENIb aCUMMETPUUHON MynbTunponeccopHoil OC «xo031uH-
MOTYMHEHHBI», MOACIb CAMMETPUYHON MyJibTUIIpOIieccopHOoil OC.

42. [InanupoBaHUEe BPEMEHHU MYJIbTHIIPOLIECCOPA JJISI HECBS3aHHBIX MPOIIECCOB, POJICTBEHHOE
IJIaHUPOBAHUE.

43. [InanupoBaHUEe BpPEMEHHM MYJIbTHIIPOLIECCOPA [UIS CBA3aHHBIX IIPOLIECCOB, OpHUTagHOE
IJIaHUPOBAHUE.

44, KommyHuKaMoHHoe nporpamMmMHoe obOecrieuenue (I10) ypoHs mnoaw3oBatens; I1O,
OCHOBaHHOE Ha mepenaye coobmenuii; [10, ocHOBaHHOE Ha yaalleHHOM BBI30Be mporeayp; 110,
OCHOBaHHO€ Ha PACIIpeIeICHHON NaMsATH COBMECTHOTO JIOCTYIIA.

45. CpenctBa B3aumojeictBus pacnpeneneHubix BC; 10, ocHoBanHoe Ha mokymente; I10,
OCHOBaHHOE€ Ha pacmpenencHHol (ainoBoit cucreme; I10, oOcHOBaHHOE COBMECTHO
ucnoib3yemMbix o0bekTax; [10, ocHoBaHHOE HAa KOOPAMHALIUU.

46. BupryasibHass ~ WHQpPACTPYKTypa,  JOMEHHAs  apXHTEKTypa  MHOTOIIPOIIECCOPHBIX
BBIYMCIIUTENbHBIX CUCTEM, CUCTEMHbIE U TIPUKJIaAHbIe pa3aensl BC.

47. Paznenenune BC Ha kitacchl mpUI0KeHUI.

48. IlpuMeHeHuss TEXHOJIIOTMH  BUpTyalu3anuu: paszpabotrka u  tectupoBanue [10;
MOJIEJIMPOBAaHUE PAa0OTHI pealbHBIX CHUCTEM Ha HCCIEIOBATEIbCKUX CTEHJAX; KOHCOJIMJAILUS
CEPBEPOB C LIETBIO MOBLIMIEHUS 3PPEKTUBHOCTH UCTOIB30BAHUS 000PYAOBAHUS; KOHCOIH AU
CEpBEPOB B paMKax peLICHMs 3a]a4 NOJAEPKKU YHACIEJOBAHHBIX PUIIOKEHUMN; IEMOHCTpALU
u u3ydeHue HoBoro I1O; pasBepTbiBanue u oOHOBieHHe npukiagHoro I[10 B ycnoBusax
neicTByromux uHGOpManuoOHHBIX cucteM; padota Ha [1IK ¢ pa3HOpOAHBIMH ONEPAMOHHBIMU
cpenamu.

PGSYJ'IBT&TBI JOK3aMCHa OIIpCACIIAOTCA OLICHKaMu «OTJIMYHO», «XOpomo»,
«YHAOBJICTBOPUTCIIbHO», KHCYAOBJICTBOPUTCIBLHO.
Hrorosas oneHka 1mo npeaMeTy (BKSaMeH) BBICTABJIACTCA CJICAYIOIIUM o6pa30M:

«OTJIIMYHO» — CTYIEHT HE HMMEET HEeYyIOBJIETBOPUTENBHBIX OIIEHOK 3a KOHTPOJbHBIC
pabothl, cpenHsas (OKpPYyrJeHHas) OLIEHKAa 3a KOHTPOJIbHBIE Pa0OThl — «OTJIMYHO», CTYACHT
IoKa3aJl TBOPYECKOE OTHOLIEHHME K OOy4YeHMIO, B COBEPLICHCTBE OBJAJENl BCEMHU
TEOPETUUYECKHUMH BOIIPOCAMHU MOCTPOECHMSI M aHAJIM3a ONEPAL[MOHHBIX CUCTEM M MX KOMIIOHEHT,
MoKa3aj Bce TpeOyeMble yMEHHUS U HaBBIKM B paboTe C JOMOJHUTENBHBIMH HCTOYHHKAMHU
uH(popmanuu u MHTepHeT-pecypcamu;

«XOpOIIO» — CTYIEHT HE HMEET HEeYJOBJIETBOPUTENBHBIX OIICHOK 32 KOHTPOJbHBIE
paboThl, cpenHss (OKpyIJIEHHas) OLEHKa 3a KOHTPOJbHBIE PabOTBl — «XOpOILIO», CTYIEHT
OBJIAJIENT BCEMH TEOPETUUECKHUMH BOMPOCAMH TIOCTPOCHUS Pa3INYHBIX apXUTEKTYPHBIX MOJENei
ONEpALMOHHBIX CHCTEM M CHUCTEMHBIX IPOLECCOB OOpaOOTKM JaHHBIX, YaCTUYHO OBJAJEN
HaBbIKAMU aHaiu3a dS(PQPEKTUBHOCTH PA3NUYHBIX CTpPATeTUH  YOpaBIEHUS pecypcamu
BBIYHCITUTEIIS;

«YyIOBIETBOPUTEIBHO» — CTYACHT HE HMEET HEYIOBICTBOPUTEIbHBIX OIEHOK 32
KOHTPOJIbHBIE pabOThl, cpemHsass (OKpYIJICHHas) OIGHKa 3a KOHTPOJbHBIE pabOTBI —
«YIOBIETBOPUTENHHOY», CTYIEHT HUMEET HENOCTAaTOYHO TIyOOKHE 3HAHUS IO TEOPETUYECKUM
pa3zenaM JUCUUIUIMHBI, HEJOCTaTOYHO BIIAZI€€T HAaBbIKAMHM CPaBHUTEIBHOIO aHaIu3a
Pa3IMYHBIX APXUTEKTYPHBIX peaTn3aluii ONepalMOHHBIX CHCTEM U UX OTIEIbHBIX MOACHCTEM;

«HEY/IOBJIETBOPUTENIBHO» — CTYAEHT clajl XOTs Obl OJHY KOHTPOJbHYIO paboTy Ha
«HEYIOBIETBOPUTENBbHO», CTYACHT HMEET CYIIECTBEHHbIE TpPOOeNbl 10  OTIEIbHBIM
TEOPETUYECKUM pa3jiesiaM TUCLUIUIMHBI U HE BJIaZieeT HaBbIKAMM COJIEP’KaTeIbHOIO aHaIu3a
METOJI0B MIOCTPOEHUS ONEPALIMOHHBIX CUCTEM.



Bo Bpemss »5Kk3aMeHa CTYA€HT MOXKET IIOBBICUTh CBOK OILIEHKY, CIaB 3aHOBO
COOTBETCTBYIOIIYIO KOHTPOJIBHYIO pabOTy, P YCIOBHH BBITTOJHEHUSI OCTAILHBIX TPEOOBAHUH K
OLICHKE.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJCKTPOHHBIH YYEOHBI Kypc 10 JAUCHUILUIMHE B JJICKTPOHHOM YHHUBEPCHTETE
«Moodle»

0) OrleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIMH 10
JTUCLUATUIMHE.

B) Meroaudueckue yKa3aHHs [0 TPOBEACHUIO J1A0OPATOPHBIX pPAa0OT MPHUBEICHBI B
AJIEKTPOHHOM yHUBepcuTete «Moodley.

r) Meronnyeckne yKazaHUsi [0 OpPTraHU3allMM CaMOCTOSTEIbHOW pabOThl CTYACHTOB
NPUBEJICHBI B AJIEKTPOHHOM yHUBepcutere «Moodley.

12. llepeuens y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:
— Onudep B.I'., Onudep H.A. CereBbie onepanuonnsie cuctemsl. 2-¢ uza. CII6.: ITutep, 2009.
— 669 c.

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

0) JOTOIHUTEIbHAS IUTEpATypa:

— Hazapos C.B., llIupokoB A.M. CoBpeMeHHbIE ONEPALMOHHBIE CUCTEMBI 2-€ U31. M.:
Hanumonanehbiit Otkpeiteiil Yausepcutet « MHTYUT», 2016. - 352 c.

—3amatun A.B., Cymenko C.II. Onepanumonnsie cucrembl. Tomck: W3narenbcTBo
Tomckoro rocynapctBeHHoro yuusepeurera, 2020. — 220 c.

B) pecypchl cetu MHTepHeT:
— OTKPBITHIE OHJIAMH-KYPChI

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTHA

a) TUIIEH3MOHHOE ¥ CBOOOTHO PacpOCTpaHsIeMOoe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BKIro4aeT 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 o0sauHble TexHonoruu (Google Docs, SInnekc Auck u T.1.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— 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) ipodeccruoHaIbHbIe Oa3bl JaHHBIX:
— YHuBepcutetckas napopmannonnas cucrema POCCHUS — https://uisrussia.msu.ru/



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/

— Enunas MexxBenoMcTBeHHas: MHGOpMalMOHHO-cTatuctudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropuu A IPOBEASHUS 3aHATHI JIEKIIMOHHOTO TUIIA.

AynuTopuH JUIs TpPOBEACHUS 3aHATHH CEMHMHAPCKOTO THIA, HHIUBHIYAJIbHBIX U
IPYNIOBBIX KOHCYJIbTAIUH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTALIUU.

[Tomerienust Iss cCaMOCTOSITENNFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopun Il TPOBEACHMS] 3aHATUN JIGKIUMOHHOTO W CEMHUHAPCKOro THIIA
UH/IMBUIYAIIHBIX W TPYNIOBBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOMN
aTTECTaIlMy B cMelieHHOM dopmate («AKTpy»).

15. Undopmanus o paspadorunkax

Cymenko Cepreii IlerpoBuy, n-p TexH. Hayk, mnpodeccop, Kadeapa PUKIATHON
unpopmaruku UTIMKH TI'VY, 3aBenyromuii kadempoi.



