MuHICTEPCTBO HAayKH U BBICIIETO obpasoBanus Poccuiickoii Penepanuu
HATTMOHAJIBHBIN NCCIIENOBATEJIbCKUN
TOMCKWU I'OCYAAPCTBEHHBIM YHUBEPCUTET (HU TI'Y)

WHCTUTYT NIPHUKIAJHON MAaTEMaTHUKU U KOMIIBIOTEPHBIX HAYK

VIBEPKIIA

OnepanuoHHbIE CHCTEMBI

10 HalIpaBJICHUIO MOATrOTOBKH
01.03.02 IlpukaagHasi MaTeMaTHKA H HH(pOpMATHKA

HanpasneHHOCTH (IpodWIIb) MOATOTOBKH :
IIpukjagHasi MaTeMaTHKAa H MHKeHepHsl [U(POBBIX MPOEKTOB

®dopma oOydeHHS
Ounas

Kpanuduxamms
baxanasp

I'og mpuema
2023

Kogn muctummns! B yaebnom rane: 51.0.03.01

COTJIACOBAHO:

Tomck — 2023



1. Ilesb U MUIaHUpPYeEMBbIe Pe3yJIbTATHI OCBOCHHUSA IMCIUIIIHHBI

Iesnbro 0CcBOEHMS JUCLMIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIETEHIUI:

OIIK-1 Cmocoben mnpuMeHSATh (GyHAaMEHTAJIbHBIC 3HAHHS, IOJyYCHHbIE B OOJIACTH
MaTeMaTHYeCKuX M (WIM) €CTECTBEHHBIX HayK, M MCIIOJIb30BaThb HUX B MIPOQecCHOHATbHON
JESTENIbHOCTH.

OIIK-2 CnocobeH HCHoJb30BaTh M QJaNTHPOBATh CYIIECTBYIOIIHME MaTEMaTHYCCKHE
METOJBI ¥ CUCTEMBI IPOTPAMMHUPOBAHUS U pa3pabOTKU U pealn3alyuy ITOPUTMOB PEIICHUS
HPUKJIAJHBIX 33/1a4.

OIIK-4 CnocoOeH mNMOHMMAaTh HPUHIUMBI PabOTBHl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH U UCIOJIb30BaTh MX JJIs peIIeHUs 3a/1a4 IPOPECCHOHATIBLHOMN 1eATEIbHOCTH.

Pe3ynbraramMu 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIINH:

NOIIK-1.2 JIeMOHCTpUPYET HABBIKM BBIIIOJHEHUS CTaHJAPTHBIX JAEWUCTBUMN, pEIICHUs
TUIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHSATHHA M OOIIMX 3aKOHOMEPHOCTEH, GOpPMYJINPYEMBIX B
pamkax 0a30BbIX MaTEMaTHUECKUX U €CTECTBEHHOHAYUHbIX JUCIUILINH.

NOIIK-1.3 [leMOHCTpUpYET HaBBIKM HCIIOJIb30BAaHUS OCHOBHBIX IOHATHH, (DaAKTOB,
KOHUENINM, MPUHIMIIOB MaTeMaTUKH, MH(GOPMATUKU WU €CTECTBEHHBIX HAyK JUISl PELICHUS
INPAaKTUYECKHX 3a/1a4, CBA3aHHBIX C IPUKJIAJHOW MaTeMaTUKONH U UH()OPMATUKOM.

NOIIK-2.2 IIposBnseT HaBbIKU UCIOJIb30BAaHUS OCHOBHBIX S3bIKOB IIPOIPaMMHUPOBAHUS,
OCHOBHBIX METOJIOB pPa3pabOTKU MporpammM, CTaHIAapTOB OGOpPMIIEHUS MPOrpaMMHON
JIOKYMEHTaI1H.

NOIIK-2.3 JleMOHCTpUpYET YMEHHME OTOOpa Cpeau CYIIECTBYIOUIMX MaTeMaTHYeCKHX
METO/I0B, HaN0O0JIee TIOIXOIAIHNX JIJIsl pEIICHHs] KOHKPETHOM MPUKJIIATHON 33a1a4u.

NOIIK-2.4 JleMOHCTpUpPYET YMEHME aJalTHPOBaTh CYIIECTBYIOIIME MaTeMaTHYECKUe
METO/BI IS pELICHUSI KOHKPETHOM ITPUKJIIAIHON 3a/1a4H.

HNOIIK-4.1 O6nagaeTr HEOOXOIUMBIMH 3HAHUSAMH B 00JacTH HMHGOPMAIIMOHHBIX
TEXHOJIOTHi1, B TOM YMCIJI€ TOHUMAET IPUHLIUIIBI UX PaOOThI

NOIIK-4.2 [IpumeHsieT 3HaHusl, I0Jy4eHHbIE B 00JIaCTH MH()OPMAIIMOHHBIX TEXHOJIOIUH,
IIPU pelIeHUH 3a7a4 IPo(heCcCUOHATLHON NeSTEIbHOCTH

NOIIK-4.3 Hcnonb3yeT coBpeMeHHble MH()OPMAIIMOHHBIE TEXHOJIOTMU Ha BCEX 3Tamax
pelieHus 3a1a4 NpopeccuOHaNbHOMN 1eATEIbHOCTH

2.3ana4m 0CBOCHUA TUCHHUILINHBI

— OcCBOUTh NPUHLMUIIBI OpPraHU3alMU U APXUTEKTYpPHbIE PELICHHsS] IMPH MOCTPOCHUH
MYJIBTUIIPOIPAMMHBIX MHOTONPOLIECCOPHBIX OMNEPAlMOHHBIX CUCTEM M CHCTEMHBIX 000JI0YeK,
CTpaTeruil ¥ anropuT™MoB ynpasiieHus: pecypcamu BC, cnoco6oB BupTyanu3zaiuu pecypcos BC.

— HayunTtbcs mpUMEHSATh 3HaHUS 00 ONepaliMoHHbIX CHUCTEMAaXx Ul CO3JJaHUs HaJeKHOM,
MPOU3BOJUTENIBHONM M KOMQOPTHOM cpelnbl pa3pabOTKHU, BHEAPEHUS U  IKCIUTyaTaluu
NPUIIOKEHUH M CEPBHUCOB B 3a/IaHHBIX YCIOBUSX.

3. MecTo AUCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
JlucuuIuinHa OTHOCUTCS K  00s3aTelbHOM 4YacTH 00pa3oBaTeNbHONW IMPOrpaMMBbl.
JucnuminHa BXOAUT B MOAY/b «KOMIBIOTEpHBIE HAYKH.

4. Cemectp(bl) ocBOeHMS U GopMa(bl) NPOMEKYTOUHON ATTECTANUM MO JMCHMUILINHE

[TaTe1il cemectp, FK3aMeH

5. Bxoanble TpeOOBaHNS AJIsl OCBOCHUS THCHMILINHBI

JUis  yCHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIoTCcs pe3ysibTaThl OO0y4YeHHs IO
CJIEYIOIIMM JUCLUHUIIIIMHAM: APXUTEKTYpa BBIYMCINUTENBHBIX CUCTEM, J{MCKpEeTHas MaTeMaTHKa,
OCHOBBI TPOrpaMMUPOBAHUS.



6. S13bIk peanu3zanuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISAET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-nexun:; 48 4.
-1aboparopHsie: 16 4.
B TOM YHCJIE IPAKTHYECKAs [TOATOTOBKA: 16 4.
O06BeM caMOoCTOATEITLHON PaOOThI CTYACHTA ONPEACIICH YICOHBIM IIJIAHOM.

8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. ®yHKuMH U apXUTEKTypHBIE TpeboBanus k OC

Opomrorust - onepanuonHeix  cucteM (OC). Knaccudukamus OC. Kinuentckue u
cepeepasie OC. OC mnakerHorr o0padoTku. OC peambHOro BpeMeHH. JKECTKHE M MSTKHE
(rubkue) cuctembl peanibHoro BpeMenu. OC c pasnenenueM BpemeHu. MurepaktuBHbie OC.
CnenuanuzupoBannbie 1 BcTpoeHHble OC. CereBbie koprniopaTuBHble OC. MHOronpoueccopHbie
OC. Anmnapatabie, porpaMMHBIE ¥ WH()OPMAIMOHHBIC PECypPChl BBIYHUCIUTEIBLHON CHCTEMBI.
Oynkuun OC. Dkcrutyaranuonssie TpedoBanust k OC. Ciyx6s! 1 cepBucsl OC. MOHOJIUTHBIE U
MHOTOYPOBHEBBIE (MHOTOCIIOIHBIE) cucTteMbl. Sapo (cynepuzop) OC. OyHkumM cynepBusopa.
Bcenomorarensnasie Mmoaynun OC. Cpeacrsa annapatHoi noaaepxku OC. MammHHO-3aBUCUMBIE
komroHeHTbl OC. Konuenuus mukposiaepaon apxutektypsl OC.

Tewma 2. [Iporiecchl ¥ MOTOKU, CAHXPOHU3ALIMS IIPOIIECCOB

ITonsatue npouecca u noroka. CpoiicTBa npouecca. Peannsanus npouecca. Jleckpuntop
npouecca. Moaens noroka. Bzaumonericteue npoueccoB. Kpurnueckuii pecype. Kpurnaeckuit
y4dacTok npouecca. CHHXpOHM3a1Us MPOLIECCOB C MOMOLIBIO 3JIEMEHTAPHBIX IIPUEMOB HUIKHETO
ypoBHS. AmnmapaTHble Henenumble onepauuu "brnokupoBka mnamsatu" u  "llpoBeputrs u
ycraHoBUTR". Anroputm Jlekkepa. Cemadopsl obmmue u qsonynsle. CUHXpOHHU3ALKS TPOLECCOB
Ha JOBOMYHBIX cemadopax. 3amaua "[locraBmmk-moTpedurens”. MpioTekchl. CHHXpOHHM3AIHUS
IIPOLIECCOB C IOMOILBIO MPUEMOB BepXxHEro ypoBHsA. Monutop Xoapa. IlodroBble sAIUKH.
Bapeepsi. CoObITHS ¥ cUTHANIBI. MOHUTOpP, OCHOBAaHHBINM Ha YNPaBISIONIEeH CTpyKkType «Tadmuia
CHUHXPOHM3AIMKWy». YTpaBJIeHUE MPOLeCCAaMU Ha OCHOBE TaOJIMIBI CUHXpOHU3auu. [Ipouenypsl
TP, TV, WAIT, POST. Ilponiecc CLOCK. Omnpenenenue Tynuka. YcCIOBHs BO3HUKHOBEHUS
TynukoB. IlpenoTBpaiieHue TynHMKOB, OCHOBAHHOE HA HApyIIEHUH OJHOTO H3 YCIOBUHI
BO3HMKHOBEHUS TynHKa. J[MHaMU4yecKui 00XO0J TYNHMKOB. AJITOPUTM OaHKUpA ISl OJHOTO U
HECKOJIbKUX BUAOB pecypcoB. OOHapykeHHe TyNHKOB. BoccTaHOBIEHUE 1TOCIIE TYTHKOB.

Tewma 3. Pacnipenenenue BpeMeHHU IpoLeccopa MKy KOHKYPHUPYIOIIUMHU ITpoLeccaMu

CocrosHusa mnporecca. MeToJpl IUIAHUPOBAHUSA B MYJIbTUIPOIPAMMHBIX CHCTEMaXx.
BriTecHsromee M HE BBITECHAMOILEE IIaHMpoBaHue. PasneneHne BpemeHu. KBaHTOBaHue
BpemeHHu. [InmaHupoBaHue B cuctemax nakeTHod oOpaOoTku. IlnaHupoBaHue B MHTEPAKTHUBHBIX
cucremax. IlnanupoBanue no Hampbicmiemy npuoputery. Kpyrosopor. Ouepenu ¢ obpaTHOM
CBs3b10. MHOTOYpOBHEBBIE Ouepeu ¢ 00paTHOM cBA3bIO. [[MaHMpoBaHNE B CHCTEMax peaJbHOro
BpPEMEHH.

Tema 4. YnpasieHne onepaTUBHON aMATHIO

Nwmenyromas ¢yuknus. Oynkuus mnamsatd. Dynkuus cogepxkumoro.  CrocoOb
oObenuHeHus Moayneil. JlmHamuuyeckoe CBs3bIBaHME Moaylied. Pacmpenenenue namsTu.
Cratnueckoe W JAMHaMuuYeckoe pacnpeneneHune. CTpaTeruu paclnpeieieHus HaMsTH.
IlepexpeiTie mnporpamm. Ilomepemennass 3arpyska 3agaHuidl. CerMeHTanuss IPOrpaMM.
Crpanununas opranuzanus namsaTH. CerMeHTanus B COYETaHWU CO CTPAHUMYHOM OopraHu3anueit



naMatu. CTaTU4YeCKOe M JMHAMHYECKOE YCTAHOBJEHUE CBsi3ed. DparMeHTauus MNamsTH.
Buemnss u BHyTpeHHss pparmentanus. KamupoBanue anpecyeMbiXx 00bEKTOB U OTOOpakeHUM
BUPTYaJlbHBIX (JIOTMUECKUX) aJpecoB Ha peajbHble. Peanm3anus OJHO3HAYHOCTU BXOAA B
KaLIMpyemMoe otoopaxenue «Jlornueckuit anpec — @uznyeckuit aipec» o0bEKTa.

Tema 5. BupryanbHas namsTh

MHoroypoBHeBasi OpraHu3anus BUPTyalibHOM mnamsTu. CTpaTeruu pacnpeaeieHus
namsTH JUIsl CerMEHTOB mepeMeHHOW miuHbl. CHUCOK CBOOOIHOM MaMsTH, CHOCOOBI €ro
opranuzaiuu. COUCKUA MYCTOT, YHOPSAAOYEHHBIE MO aapecaM, Mo pasMepy mycTtoTel. Crnucku
MyCTOT, OpPraHU30BaHHbIE B BHUJAE CHUCTEMbl pacuierieHus. YriuiotHeHue. Crpareruu
pacmpeaeneHus A CTpaHull GUKCHpOBaHHOUW JAMHBL. CTpaTeruu mojakadek crpanuil. [logkaduka
o 3anpocy. Onepexarorias rnoakauka. CTpaTeruv BHITECHEHUS CTPAHULL.

Tema 6. YipaBiieHHE BHEIIHEH TaMIThIO

[TnanupoBanue paboOTHl ¢ MarHUTHBIMH JWCKaMH. LlenM ¥ MpUHIMIBI TIAHUPOBAHUS.
OnTumuzanus BpeMEHM MOHUCKAa LuiauHApa. OnTtuMu3anyvs BPEMEHH OKHMIAHUSA 3allHCH.
KondurypupoBanue noacucTeMsbl BHEIIHEH NaMsITH BerauciuTensHoi cucteMsl (BC). @ynkiun
¢aitnoBoi cucremMbl. MHOTOypOBHEBasi OpraHu3alus CUCTeMbl yrpasieHus (Qaitnamu. [TopTs
BBOJ1a-BbIBO/Ia. BBO/I-BBIBOJI, OTOOpaKaeMblif Ha ajpecHOe MPOCTPAHCTBO ONEPATUBHON IMaMSITH.
MHorocioifHass Mozenb MOJCUCTEMBl BBOJA-BbIBOAA. Jloruueckas u ¢u3uyeckas opraHu3alus
daitnoBoit  cuctembl. brnokupoBka 3ammcedl. Bydepuzamums  (kommpoBaHWe —onepanuit
BBO/1a/BbIBOJIa). CriocoObl opranumzanuu (aiinos. daitoBsle onepanuu. MeToabl JocTyna K
3anucsM  ¢aiinia  (CHHXPOHHBIN/aCHHXPOHHBIN, TOCIEIOBAaTENLHBIA/MIPAMOI). JleckpunTop
daiina. LlenmoctHoCTh aiaoBbix cucteM. M30b1Tounbie nuckoBbie RAID-crucTeMsl.

Tema 7. [IpuHIIUIIBI OLIEHKU MPOU3BOAUTEIHLHOCTH BIYUCIUTEIHHONU CUCTEMBI

Lenu wuccnenoBaHuit W MoOKa3zaTenu MpoU3BOAUTENbHOCTH. [IMKOBasgs u peayibHas
MPOU3BOUTENIHOCTh. METOABl OLEHKH MPOU3BOAUTEIBHOCTH. TECThl MPOU3BOAUTEIHHOCTH:
MPOU3BOJUTENICH, CTaHAapTHBIC, moyib3oBarenei. Cranmaptabie Tecthl: ICOMP, SPECxX,
Linpack, TPC, WebStone.

Tema 8. 3amura 06bekToB OC

Craryc 3ammthel. 3amura napoismu. TpeboBanus k OC mo Oe3omacHocTd. BHemnmHss
6e3omacHocTh. OmnepanuonHas Oe3onacHOCTb. [lomHOMOUMS M O0BEKTHO-OPHEHTHUPOBAHHBIE
CUCTEMbl. AKTUBHBIE U MACCUBHBIE 3J1EMEHTHI cepbl 3amuThl. O0BbEKThl 3aUuThl. CyObeKTbhI
JIOCTyNa K 3aluiiaeMbiM oObekTaM. JloMeHBbl M BO3MOXKHOCTU. OMNHCaHuE cTaTyca 3allWThI.
ATpuOyThl A0CTymna. YIpaBl€HHE CTaTycOM 3allMThl. MaTpudHOE NpeICTaBlIEHUE CTaTyca
3amuTel. Crucknu Bo3MoKHOCTEeH. CIIUCKM YIPaBJIEHUs AOCTYNOM. MeEXaHH3M «3aMOK-KIIIOU.
Kpuntorpadus. Kpunrtorpadpuueckue cexpernoie cucreMbl. [udp. Cuctemsl ¢ OTKPHITHIMU
kmoyamu. [{udpossie noxnucu. Cxembl UGPOBaHUSL.

Tema 9. Opranusanus MmynbTunpouneccopasix OC

BrruucnutenbHple  CUCTEMBI € OJHOPOIHOW (COCPEAOTOYCHHOM) M HEOJIHOPOIHOM
(pactipenienenHoii) namsaTeio. SMP — cuMMmeTpuuHas MHoOrompoueccopHas oopadbotka. CMP —
nepecTparBaemMasi CHMMETpUYHasi MHOTonpolieccopHast oopadorka. MPP — mHoromnpoueccopnas
apXUTEKTypa C paclpelesieHHOM mnaMsThio (MaccoBblii mapamienusMm). Kiacrepsr —
pasHoBunHOCTe  MPP-cucrem.  Apxurektypa cc-NUMA. CpexncrBa  BUPTyalIM3aluu
BBIUUCIUTENbHBIX cHucTeM. CpenacrBa pa3paOOTKM MHapaieNbHBIX —MporpamMm. Mozenb
nporpammupoBanus it BC ¢ obmeit (paznensiemoii) namsiteto UMA (crannapt Open MP).
Monens nporpammupoBanus s BC ¢ pacnpenenennoit namsareio NUMA (cranmapr MPI).
HesBHast (anmmapaTHasi) KOT€PEHTHOCTh ISl COCPEJOTOYEHHOM M paclpeeeHHOW MaMsTH.
Mopnenu cocToATENBHOCTH MHOTOypoBHEBOM mamsTH. AnroputM MESI s cocpenotoueHHON



namsatu. Anroputm DASH nns pacnipeneneHHol namsatu. SIBHas (IporpaMMHasi) KOT€pEHTHOCTh
st BC ¢ maccoBbiM mapanienu3MoM. Macmtabupyembiii korepenTHbiil uatepgeiic SCI. Tumbr
mynbtanponeccopusix OC (MOC). Mogens mynbstutiponeccopHoit OC ¢ unauBuayansnoit OC
Ul KaXJI0ro mporeccopa. Mojaenb acuMMETpudHON MmysbTuIporeccopHoit OC  «Xo3siuH-
NOMYMHEHHBIN». Mozenb cummerpuyHoil mynbTunponeccopuoii OC. IlnanupoBanue BpeMeHU
MYJIBTUIIPOLIECCOPA JUIsl HECBA3AHHBIX M CBA3AHHBIX IpOLECCOB. POACTBEHHOE IUIAHMPOBaHUE.
bpuragnoe mianupoBaHue.

Tema 10. KoMMyHHKAIIMOHHBIE CPEICTBA MHOTOMAIIIMHHBIX CUCTEM

O6meHn cooOuieHus MU (mapagurMa BBOJAA-BbIBOAA). BBI30B  yoaleHHBIX MPOLEAYP.
Pacnipenenennass  mamsTh  COBMECTHOTO  mojib3oBanus.  CpeactBa  B3auMOJACUCTBUS
pacnpenenenubix BC. 110, ocHoBanHoe Ha gokyMmente. 1O, ocHOBaHHOE Ha pacnpeneseHHOMN
daiioBoii cucreme. Moxens mnepeHoca (¢aiinoB. HMmeHoBanme 00BekTOB. CemaHTHKA
COBMECTHOro ucrosb3oBanust ¢ainos. [IO, ocHOBaHHOE Ha COBMECTHO HCIOJIB3YEMbBIX
oobektax. I1O, ocHoBanHoe Ha koopauHanuu. [lpupona mnapaienn3mMa KOMIBIOTEPHBIX
BblunciaeHuif. CpenctBa pa3paboTKM MapaieNbHBIX —MIporpamm. MeToasl  peanu3anuu
KOTepEHTHOCTH  MHOTOYPOBHEBOM  TIAMSTH. Momens ~ COCTOSTEIIBHOCTH — TIaMSTH.
Kommynukarmonnoe [1O pacnpeneneHHBIX cucTeM (KOMIBIOTEPHBIX CETeil).

Tewma 11. Texnonoruu BUpTyaIu3auuu

Hemn wu pemenus. BupryanbHas uHppacTpykTypa. JlomMeHHas apxuTekTypa
MHOT'OIIPOLIECCOPHBIX BbuucauTenbHbIX cucreM (BC). Cucremusle n npuxiiagansie paszaenst BC.
Pasnenenne BC Ha knacesl mnpwiokeHUd. [IpuMeHeHMsT TEXHOJIOTUH BHUPTyaIU3aLlUU:
paspabotka u TectupoBanue I1O; monenupoBaHue paOOThl pealbHBIX CHCTEM Ha
HCCIIEIOBATEIbCKUX CTEHJAaX; KOHCOJUIAIUS CEPBEPOB C IIEBIO MOBBIIICHUS dPPEKTHBHOCTH
UCIIOJIb30BaHUS 000PYI0BaHUS; KOHCOJIUAALUS CEPBEPOB B paMKax peIleHUs 3aJau MOAICPKKU
YHACJI€ZIOBAHHBIX MPUIOKEHUM; AeMOHCTpauus U usydeHue Hosoro IIO; pasBeprbiBaHuE U
oOHoBneHue npukiagHoro 1O B ycnoBusix AeHCTBYIOIMX MH(GOPMALMOHHBIX CHCTeM; paboTa
Ha [IK ¢ pa3HOpOAHBIMU ONEPALIMOHHBIMU CpeJaMHu. DMYJISALUS anmnapaTHas U OpOorpaMMHasl.
MonynbHBII cOCTaB 3MYJISTOpA.

9. Tekymmii KOHTPO.Jb MO AUCHUIIIHHE

Texymuii KOHTpOJIb IO JUCLUUIUIMHE IHPOBOAUTCA IIYyTEM KOHTPOJSA IOCELIAEMOCTH,
MPOBEJCHUSI KOHTPOJIbHBIX pabOT, TECTOB MO JIEKIIMOHHOMY MaTepuaily, BBIIOJHEHUS U
IpEe3eHTallMM JOMAIlHUX 3afaHuil U (ukcupyerca B (GopMe KOHTPOJBHOW TOUYKM HE MEHee
OJIHOTO Pa3a B CEMECTP.

10. ITopsinok npoBeieHUsI U KPUTEPUH OLCHNBAHUS NPOMEKYTOYHOM aTTeCTALMHA

DK3aMeH B TSITOM CEMECTpe NpPOBOAMTCA B MNHCbMEHHOH (opme 1o Ouseram.
DK3aMEHAIMOHHBINA OMIIET BKIIIOUAET TEOPETHUECKUE BOIIPOCHI, pellIeHHE MPAKTHUECKUX 3a/1a4 U
MHTEPIIPETALNIO MTOJYYEHHBIX PE3YJIbTaTOB.

[IponomxurensHocTh dk3ameHa 1,5 wyaca. CrTpykTypa »5K3aMeHa COOTBETCTBYET
KOMIIETEHTHOCTHON CTPYKTYp€ AUCLUIIINHBI.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB
1. CpaBHUTENbHBIN aHaMN3 (YHKIMOHATBHOCTH U TpeboBaHUi K pa3zinnuHbiM Tunam OC.
2. JIocToMHCTBa M HEJNOCTaTKH pa3IMYHBIX CPEJCTB CHHXPOHHM3AIMM U OO0JacTH HX
MIPUMEHUMOCTH.
3. O0ocHOBaHME BBIOOpa METOAOB pacmpeaeseHus BpemeHu mnpoueccopa aiasi OC pa3nuyHoro
Ha3HauyeHHs1. CpaBHEHUE CTPATETUH IIJITAHUPOBAHUS B MYJIBTUIIPOIPAMMHBIX CUCTEMAX.
4. IlpeumyniecTBa U HEJOCTaTKU METOJI0B TMHAMUYECKOTO YIIPABIEHUS NaMSAThIO.



5. AHamu3 (akTOpOB, OMNPEACTSAIOMIMX pa3Mepbl MYCTOT IMpPH CETMEHTHOW OpraHM3aluu
IpOrpaMM U 11eJIecOo00pa3HOCTh ONepaluii yIIOTHEHNUS.

6. AHaJIM3 TIPOTUBOPEYMH ONTHUMAJIBHOTO U PABHOIIPABHOIO JIOCTYIA K aIpecyeMbIM OOBbEKTaM
Ha JTUCKOBBIX YCTPOICTBAX.

7. 1enn ¥ ONpPUHLHUIBI OLEHKH MPOM3BOAUTEIBHOCTU BBIYMCIUTENIBHON CHUCTEMBI C ITOMOIBIO
TECTOB M0JIb30BaTEIIEH.

8. Meroapl peanu3aluy YOPaBIAIOIIMX CTPYKTYp JJs paclpeneiaeHus IpaB JO0CTyIa
H0JIb30BATENsl U aIMUHUCTPATOPA.

9. CpaBHUTENIBHBIN aHAIU3 apXUTEKTYp MysbTUrpoueccopHbix OC u mojaenel IIaHUPOBaHUS
BPEMEHU MYJIbTUIIPOLIECCOpa [l HE3aBUCHMBIX U CBSI3aHHBIX IIPOLIECCOB.

10. CpaBHeHME MOAENEH COCTOATEIBHOCTH HMEPAPXUUYECKOM IaMATH M HMHCTPYMEHTOB
MH(POPMALIMOHHOTO 0OMeHa MHOroManHHbIX BC.

11. IlpeumyiecTBa JOMEHHON OpraHU3alMyd MHOTONPOLIECCOPHBIX BBIUMCIMTEIbHBIX CpPEX IS
peanu3alMM  MPOLECCOB  pa3palOTKH, TECTUPOBAHMA,  OSKCIUTyaTallud,  ONTUMHU3ALUU
OIIEPALMOHHOT0 OKPYKE€HHUs, OOHOBJIEHHS U MUTPALIMH HA PA3IMUHbIE BEPCUU IPUIIOKEHUM.

Tunosble 3aaaHus 1Sl IPOBEIEHUS IPOMEKYTOUYHOM aTTECTallMU 110 TUCLHUIUINHE
1. ®ynkuuun u apxurekrypHble TpeboBanus k OC, anmapaTHble, NpPOrpaMMHbIE M HH-
(dopMalmOHHbIE PECYPCHI BHIYMCIUTEIIBHON CUCTEMBI.
2. Knaccuduxamus OC, apxurekrtypHble mnoaxonabl k mnoctpoenuto OC, pacmnpeneneHue
¢yskuiit mexxay komnonenramu OC.
3. CmyxObl M CEpBHUCHI, CPEICTBA ANNAPaTHON MOAJIEPHKKH, MAITMHHO-3aBUCMbIE KOMITIOHEHThI
OC.
4. TlonsaTue mpolecca, CBOICTBa Mpoliecca, pealn3auus Ipolecca, IECKpUITop Ipolecca,
B3alMOJIEHCTBHE MIPOLIECCOB, KPUTUYECKUH pecypc, KPUTUUECKUH y4acTOK Ipoliecca.
5. CuHXpOHHM3aLUs MPOLECCOB C IOMOILBIO 3JIEMEHTapHBIX IPUEMOB HMIKHETO YpOBHS,
annapartHbele Henenumble onepauuu "bnoxkupoBka namsatu" u "IIpoBepuTh M yCTaHOBUTH',
anroput™ Jlekkepa.
6. Cemadopsl oOuMe W JBOWYHBIC, CHHXPOHH3AIUS MPOIIECCOB HAa JBOWYHBIX cemadopax,
3amava "[locTaBmuK-IOTpEeOUTEND".
7. CUHXpOHM3AlMsI MPOLECCOB C IMOMOIIBI0 MPHUEMOB BEPXHET0 YpPOBHS; MOHUTOpP XO0apa;
MOHUTOpP, OCHOBAaHHBIN Ha ympaBisoouei crpykrype «Tabnuua CHHXpOHU3AMWY»; YIpaBiIeHHe
MpolleccaMy Ha OCHOBE Tabnuilbl cuHxponu3anuu; npouenypsl TP, TV, WAIT, POST, nporecc
CLOCK.
8. OrmpeneneHre TYNHKA; YCIOBUS BO3HUKHOBEHUS TYIHKOB; IPEAOTBpAIlEHUE TYIUKOB,
OCHOBAHHOE Ha HApYIIEHWU OJIHOTO M3 YCIOBUH BO3HUKHOBEHHUS TYNHKA; THHAMHUYECKUI 00X01
TYNHKOB; aJITOPUTM OaHKHUpa.
9. PacnpeneneHue BpeMEHH IIPOLIECCOPA, COCTOSIHMS IPOLECCA, METOIbl IUIAHUPOBAHUSA B
MYJBTUIIPOIPAMMHBIX CUCTEMAX, BHITECHSIOIIEE U HEBBITECHAIOIIEE TUIAHUPOBAHHUE.
10. Paznenenne BpeMEHH, KBAaHTOBAaHME BpPEMEHH, IUIAHUPOBAHME B CHCTEMax I1aKETHOMN
00paboTKH, IUIAHUPOBAHHUE B CUCTEMAaxX pEajbHOI'O BPEMEHH, INIAHUPOBAHNE B MHTEPAKTUBHBIX
CUCTEMAX.
11. IlnanupoBaHre MO HaWBBICIIEMY MPUOPUTETY, KPYroBOPOT, ouepenn ¢ oOpaTHOH CBSA3bIO,
MHOT'OYpPOBHEBBIE OUepe/ I ¢ 00PaTHOM CBA3BIO.
12. ApxutexkTypa maMaTu, uMeHyromas (QyHKIus, GYHKIUS MaMsITH, QYHKIUS COAEP>KUMOTO,
croco0bl 00BEIMHEHHs] MOAYyJIeH, JWHAMMUYECKOE CBS3bIBAaHME MOJYJIEH, pacnpeneneHue
MaMsTH, CTAaTUYECKOE U IMHAMUYECKOEe paclpesiesieHue.
13. Ctparerun pacrpenenceHuss NaMsATH, NEPEKPbITHE IpOrpaMM, IONEpPEMEHHas 3arpyska
3aJaHuH.
14. CermeHTanus nporpamm, BHEIIHAS (parMeHTaIusl.
15. CtpannyHas opraHuzanys naMsTH, BHYTPEHHss (pparMeHTaus.
16. CermeHTanus nporpaMM B COYETAHUM CO CTPAHUYHOM OpraHu3anuei namsTH.



17. KamupoBanue agpecyeMblXx 00bEKTOB U OTOOPaKEHHI BUPTYaTbHBIX aIpECOB Ha peabHBIC.
18. MHOroypoBHEBasi OpraHu3alus BUPTYaJIbHON MaMSATH, CTPATETHU PACMIPENCIICHUS MaMATH
JUTSL CETMEHTOB TIEPEMEHHOM JIJTMHBI, CIIUCOK CBOOOTHOW MaMSITH, CIIOCOOBI €r0 OpraHU3aIiH.

19. Cnucku mycToT, yHOpsAOYEHHbIE MO ajJpecaMm IMYyCTOT, MO pa3Mepy MycToThl; CHucku
MyCTOT, OPraHU30BAHHBIC B BUJI€ CUCTEMBI PACILICIICHUS; YIUIOTHEHHE.

20. Ctpareruu pacmpeaeseHuss A CTpaHuIl (UKCUPOBAHHOW IiuHBIL. CTpaTernd MOJAKAYCK
CTpaHMIl, MOJKAUKa M0 3apocy, ONEepeKaromias moJIKauka, CTpaTeruil BEITECHEHUS! CTPAHMII.

21. YnpaBieHue BHEIIHUMHU YCTPOWCTBAMH, IUIAaHUPOBAaHHE PAOOTHI C MATHUTHBIMU JTUCKaMH,
LEJIU ¥ MPUHIIUIIBI TTIAHUPOBAHMSI, ONITUMHU3AIUS BPEMEHHU TTOMCKA LUITUHAPA.

22. OntuMu3anysl BPEeMEHHM OXHJAAaHUS 3alucH, KOH(OUTYpUpOBAaHUE MOJICUCTEMBbl BHELIHEH
namsatu BC.

23. Oyaknun  (HailsIoBOM cHCTeMbl. MHOTOYpOBHEBas OpraHM3allds CHUCTEMBI YIIpaBJICHUS
daititamu. BBOA-BBIBON, OTOOpaskaeMblii Ha aJpecHOE MPOCTPAHCTBO ONEPATUBHON MaMSTH.
MHorocnoiiHasi Mojienb MMOACUCTEMBI BBOJA-BbIBOAA. Jlornueckas u gu3nyeckas opraHu3anus
(baitioBoil cCHCTEMBI.

24. dainoBele OIepaldyd, METOIbl JO0CTyna K 3amucsaMm (aita (CHHXpOHHBIN/aCHHXPOHHBIH,
MOCIICAOBATEIBHBINA/TIPAMON),  IecKkpunTop  (aiia, [MEeTOCTHOCTh  (DAMIIOBBIX  CHCTEM,
u30bITOUHbIE TUCKOBbIE RAID-cucTemsl.

25. [IpuHIUIIBI OIIEHKU MPOU3BOJAUTEILHOCTH BBIYUCIUTEILHON CHUCTEMBI, L€ UCCIEIOBAHUN
U TOKa3aTeld NPOM3BOAMTEIHLHOCTH, MHUKOBas W peajbHas MPOU3BOIUTEIBHOCTh, METOJbI
OIICHKH MPOU3BOIUTEIIHHOCTH.

26. TecTbl IPOU3BOAUTENBHOCTH: MPOU3BOAUTENICH, CTAaHAAPTHBIE, MOJIH30BATEIICH.

27.3ammra 00bekToB OC, ayTeHTH(UKAIUs, aBTOPU3ALMUS, ayIUT, AaKTUBHBIC W ITACCHUBHBIC
3JIEMEHTHI c(pephl 3alUThI, 00BEKTHI 3AIIUTHI, CyOBEKTHI JOCTYIA K 3aIIUIIAEMbIM 00BEKTaM.

28. JloMeHbl MU BO3MOXHOCTH, OINHMCAHHME CTaTyca 3alluThl, aTpUOyTHl JOCTYIa, YIpaBICHUE
CTaTyCOM 3alllUThI.

29. MaTpu4HOe MpeCcTaBICHUE CTaTyca 3alllUThl, CIUCKH BO3MOXHOCTEH, CIIUCKU YIPaBICHUS
JOCTYTIOM, MEXaHU3M «3aMOK-KITIOU.

30. Kpunirorpadusi, kpunrorpaguueckue CEeKpeTHbIC CUCTEMBI, IHQP, CHCTEMbI C OTKPBITHIMH
KIIF0YaMu, HU(pOBbIE TOAMUCH, CXEMbI IIUPPOBAHUSI.

31. Ilpupona mapaienu3Ma KOMIBIOTEPHBIX BBIUYMCICHUN, BBIYHCIUTEIBHBIE CHUCTEMBI C
OJIHOPOJHOM (COCPEOTOUCHHOI) U HEOTHOPOIAHOM (pacmpeeeHHOM) TaMSThIO.

32.SMP - cumMmerpuuHas MHoromporeccopHas obOpadbotrka, CMP — mnepectpauBaemas
CUMMETpHUYHasi MHOTompoleccopHas obpabotka, MPP — MHoromporueccopHas apxuTeKkTypa ¢
pacrpeiciecHHOW TMaMAThi0 (MAacCOBBIM MapajuieNiu3M), KilacTepbl — pa3sHOBUAHOCTH MPP-
CHUCTEM.

33. Apxurektypa cc-NUMA.

34. CpenctBa  BUPTyaJM3alldd  BBIUYMCIUTENBHBIX  CHCTE€M, JOMEHHas  apXHUTEKTypa
MHOTONPOIIECCOPHBIX CHUCTEM, CHCTEMHBIE pa3JieNbl, pa3/eleHue MPHIOKEHUH, CpeacTBa
pa3paboTKH HapaylIebHbIX IPOrpPaMM.

35. Mopens nporpammupoBanus g BC ¢ obmeit (paznensemoit) namsiteto UMA (cTanmapt
OpenMP).

36. Moaens nporpammupoBanus 11 BC ¢ pacnpenenennoit namareio NUMA (crannapt MPI).
37. HesiBHas (anmaparHasi) KOTEpEHTHOCTD Il COCPEJOTOUECHHOM U pacipeeieHHON MaMsTH.
38. Mozenu  COCTOSATENBHOCTH  MHOTOYpOBHEBOM  mamATH, aiaroput™  MESI  mia
COCPENOTOUYECHHON MaMSTH.

39. Anroputm DASH muia pacnipeneneHHoi namsTy, siBHasi (IporpaMMHasi) KOT€pEeHTHOCTh IS
BC ¢ MaccoBbIM napaien3MoM.

40. Macmtabupyemsiit korepeHTHbIN HHTEpdeiic SCI.

41. Tunsl mynstunpoueccopueix OC, monens mynptunpoueccopHod OC ¢ MHAUBUAYAIbHON
OC s Kaxaoro mporeccopa, MOJENb aCUMMETpUUHON MynbTunponeccopHoil OC «xo034uH-
MOIYMHEHHBIN», MOJIENb CHMMETPUYHOM MynbTHIIpoLieccopHoil OC.



42. [InanupoBaHuE BPEMEHU MYJIbTHUIIPOIIECCOpPA JJIsi HECBS3aHHBIX IPOILIECCOB, POJCTBEHHOE
IIJIaHUPOBAHHUE.

43. [lnanupoBaHWe BpPEMEHU MYIBTUIIPOIIECCOpPA IS CBSI3aHHBIX IMPOIECCOB, OpHTragHOe
IJIaHUPOBAHUE.

44. KommyHukanmonHoe mnporpammaoe obOecneuenue (I10) yposusi mnomnw3oarens; [10O,
OCHOBaHHOE Ha mepenade coobmenuii; [10, ocHOBaHHOE Ha yaaJIeHHOM BbI30Be Tporenyp; [10,
OCHOBaHHOE€ Ha pacIpe/IeICHHON aMATH COBMECTHOIO JIOCTYIIA.

45. CpenctBa B3aumopernctsusi pacrnpeneineHubix BC; I10, ocHoBanHoe Ha nokymente; [10,
OCHOBaHHOE€ Ha pacmpenencHHon (ainoBoit cucreme; I1O, oOcCHOBaHHOE COBMECTHO
ucnoibp3yembix 00bekTax; [10, ocHoBaHHOE HAa KOOPAMHALIUY.

46. BuptyanbHas ~ WHQpPACTPYKTypa,  JTOMEHHAs  apXHUTEKTypa  MHOTOIPOILIECCOPHBIX
BBIYHMCIIUTENIbHBIX CUCTEM, CUCTEMHbIE U TPUKJIaAHbIe pa3aeinsl BC.

47. Paznenenne BC Ha Ki1acchl MPUIIOKEHUH.

48. [I[puMeHeHHsT  TEXHOJOTWMH  BHUpTyalu3aluu: paspaborka u  TectupoBanue I1O;
MOJICTTMPOBAHUE PA0OTHI PEATbHBIX CHCTEM Ha WCCIEIOBATEIbCKUX CTECHIAX; KOHCOJMIAIUS
CEPBEPOB C LIETBIO MOBBIIMIEHUS 3(PPEKTUBHOCTH UCTIONB30BAHMS 000PYIOBAHUS; KOHCOIU AL
CEPBEPOB B paMKax perIeHus 3a7a4 MOJIEPKKUA YHACIEIOBAaHHBIX MPHIIOKEHUH; 1eMOHCTpaIus
u u3ydenue HoBoro IIO; pasBepTbiBanue u oOHOBieHHe mpukiagHoro I[10 B ycnoBusax
neicTByromux wHGOpMaMOHHBIX cucteM; padorta Ha [IK ¢ pasHOpOMHBIME ONEpannOHHBIMU
cpenamu.

PGSYHBTaTbI J9K3aMCHa OIIpCACIIAOTCA OLICHKaMu «OTJIMYHO», «XOopomo»,
«YHAOBJICTBOPUTCIIbHOY», «KHCYAOBJICTBOPHUTCILHO.
Htorosas oneHka 1o NpeaMeTy (3K33M6H) BBICTABJIACTCA CJICAYIOIIUM o6pa30M:

«OTJIMYHO» — CTYIEHT HE HMMEET HEYyJOBJIECTBOPUTEIBHBIX OLIEHOK 3a KOHTPOJbHbBIE
paboTel, cpemHsis (OKPYIJICHHAs) OLEHKA 33 KOHTPOJIBHBIE PAOOTBI — «OTIUYHO», CTYICHT
MOKa3ajJl TBOPYECKOE OTHOIIEHHE K OOy4YeHHIO, B COBEpIICHCTBE OBJIAJE] BCEMU
TEOPETUUYECKHMH BOIIPOCAMHU MOCTPOECHMSI M aHAJIM3a ONEPALMOHHBIX CUCTEM M MX KOMIIOHEHT,
MoKa3aj Bce TpeOyeMble yMEHHUS U HaBBIKMU B paboTe C JOMOJHUTEIbHBIMH HCTOYHHKAMHU
uH(popmanuu u MHTepHeT-pecypcamu;

«XOpOUIO» — CTYIEHT HE HMMEET HEYAOBJIETBOPUTEIBHBIX OLEHOK 3a KOHTPOJbHBIC
paboThl, cpenHss (OKpyIJIEHHas) OLEHKAa 3a KOHTPOJbHBIE PabOTBl — «XOpOIIO», CTYIEHT
OBJIAJIENT BCEMH TEOPETUYECKUMH BOPOCAMH MOCTPOCHUS PA3IUYHBIX apXUTEKTYPHBIX MOJIETeH
ONEpPAlMOHHBIX CHCTEM M CHUCTEMHBIX MPOLECCOB OOpabOTKM JAHHBIX, YAaCTHMYHO OBJIAAEI
HaBbIKAMU aHaiu3a dS(PQPEKTUBHOCTH PA3NUYHBIX CTpPATeTUH  YOpaBIEHUS  pecypcamu
BBIYHCIIUTETIS;

«YIOBJIETBOPUTEIBHO» — CTYJIEHT HE HMEET HEYJOBJIETBOPUTEIbHBIX OILIEHOK 3a
KOHTPOJIbHBIE paboOThl, cCpenHsas (OKpYIJIGHHas) OIIGHKa 3a KOHTPOJbHBIE pPabOThI —
«YIAOBIETBOPUTENIBHOY», CTYIEHT MMEET HEJOCTATOYHO TIIyOOKHEe 3HAHUS MO TEOPETHYECKUM
paszzienaM JAMCLUMIUIMHBI, HEJOCTaTOYHO BJIAJICET HABbIKAMU CPAaBHUTENBHOIO aHaIU3a
Pa3IMYHBIX aPXUTEKTYPHBIX peaan3aluil ONepalMOHHBIX CHCTEM U UX OTIEIbHBIX MOJACUCTEM;

«HEY/IOBJIETBOPUTENIBHO» — CTYAEHT clajl XOTs Obl OJHY KOHTPOJbHYIO paboTy Ha
«HEYIOBIETBOPUTEIBHO», CTYACHT WMEET CYIIECTBEHHbIE TMPOOENbl MO0  OTIACIbHBIM
TEOPETUYECKUM pa3jesiaM TUCIUIUIMHBI U HE BJAJeeT HaBbIKAMH COJEP’KAaTEJbHOIO aHajan3a
METOJI0B MIOCTPOEHUS ONEPALIMOHHBIX CUCTEM.

Bo Bpems »3Kk3aMeHa CTYIEHT MOXKET I[IOBBICUTH CBOK OLIEHKY, CJIaB 3aHOBO
COOTBETCTBYIOIIYIO KOHTPOJBHYIO pa0OTy, IPH YCIOBUHU BBITOTHEHHUS! OCTATBHBIX TPEOOBAHMIA K
OLICHKE.



11. YueOHO-MeTOANYECKOE O0ecTIeueHne

a) DNEKTPOHHBIM YYEOHBIM KypCc TO AWCHUIUIMHE B DOJCKTPOHHOM YHHBEPCUTETE
«Moodle»

0) OrleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJIE W TPOMEKYTOYHOW aTTECTAIlMH 10
JTUCLUTUIMHE.

B) MeTtoaudueckue yKa3aHHs 110 TPOBEICHHUIO JIA0OPATOPHBIX pPadOT NPUBEICHBI B
AJIEKTPOHHOM yHUBepcuTere «Moodley.

r) Meronnyeckne yKa3aHUs [0 OpPTraHU3alUM CaMOCTOSTEIILHOW pPabOThl CTYIECHTOB
NPUBE/ICHBI B AJIEKTPOHHOM yHUBepcutere «Moodley.

12. Ilepeyennb y4eOHOM JuTEPATYPHI U pecypcoB cetu UHTEepHeET

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

— Tannenbaym 3., boc X. CoBpeMeHHbIe onepanmoHHbie cuctembl. 4-¢ m3a. CIIO.:
[Tutep, 2019. - 1120 c.

0) JOMOJIHUTEBHAS TUTEpATypa:

— Hazapos C.B., llIupokoB A.M. CoBpeMeHHbIE ONEPALUOHHBIE CUCTEMBI 2-€ U31. M.:
Hanumonaneheiit Otkpeiteiil Yausepcuter « MHTYUT», 2016. - 352 c.

—3amatun A.B., Cymenko C.II. Onepanuonnsie cucrembl. Tomck: W3narenbcTBo
Tomckoro rocynapctBeHHOro yuusepceurera, 2020. — 220 c.

B) pecypcbl cetu HTepHeT:
— OTKPBITBIC OHJIAH-KYPCHI

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wil

a) JIMIICH3MOHHOE ¥ CBOOOHO PaclpOCTpaHAEeMOe IPOrPaMMHOE 00eCTIeueHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Bxiodaer mpuioxeHWUs:
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);

— myOJIMYHO AOCTYIHBIE 0OsauHble TexHomoruu (Google Docs, SIHaekc AuCK U T.I1.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTPOHHBIN KaTaJior Hayunou O6ubaoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubanoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cTyaeHnTa — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpait — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nipodeccuoHaIbHbIe Oa3bl JaHHBIX:

— YHuBepcuterckas nnpopmannonnas cucrema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexBenoMcTBeHHas MHGopMalmoHHo-ctatuctuyeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuajibHO-TeXHHYECKOe o0ecneyeHmne

AYIlI/ITOpI/II/I IJId 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/

AynuTopuM JUIs TpPOBEACHUS 3aHATUH CEMHMHApPCKOTO THIA, HWHIUBHIYaJbHBIX U
TPYNIOBBIX KOHCYJIbTAUH, TEKYIIETO KOHTPOJISL U MPOMEXKYTOYHON aTTECTALIUU.

[Tomerienust Iss CaMOCTOSITENNFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JIOCTYNOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropun Il TPOBEACHMS] 3aHATUN JIGKIIMOHHOTO W CEMUHApCKOro THUIIA
UH/IWBUIYAIIHBIX W TPYNIOBBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOMH
aTTECTAIlMU B cMelIeHHOM dopmarte («AKTpy»).

15. Undopmanus o paspadorunkax

Cymenko Cepreii IlerpoBuy, a-p TexH. Hayk, mnpodeccop, kadeapa mNpuKIaTHON
unpopmaruku UIIMKH TI'Y, 3aBenyromuii kadempoi.



