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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOIYJINA)

Pabouas nporpamma aucuumiauHbel (MOAyis) «MHOromoToyHass CHUHXPOHH3ALMSI»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HAYKH, Tpo¢puib PazpaboTka, yrBep kIeHHbII Iprka3oM MuHHCTEpCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roaa.

N3yuenne gucuuIuiMHbl (Monyisi) «MHOromoToyHass CHHXPOHHU3ALUs» IO3BOJISET
CTYACHTaM OBJIAJETh KIOYEBHIMH HABBIKAMH Pa3paOOTKHU APPEKTHBHBIX U MACHITAOMPyEeMBIX
OporpaMM, 4YTO OCOOCHHO BaXXHO B YCJIOBUSAX COBPEMEHHOIO MHOI'OIIPOLECCOPHOrO
o0opynoBaHusi. DTO 3HAHUE IMOMOTaeT M30eXaTh PACIPOCTPAHEHHBIX OLIMOOK, CBS3aHHBIX C
MHOI'OIIOTOYHOCTBIO, U 00ECHEUNBACT CO3/IaHHE HaJIeKHOTO IMPOrpaMMHOr0 OOECledYeHus, YTo
SBIISICTCS BaYKHBIM aCIIEKTOM B Oynyiieil nmpodeccuoHanbHOM NesITeIbHOCTH.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosmas nucuunianHa (MOayJib) BKJIFOUEHA B y4€OHBIH I1aH O MPOrpaMMe MOArOTOBKH
OakanmaBpuata mo Hampasienuto 02.03.01 MaremaTnka ¥ KOMIIBIOTEpPHBIE HAayKH, HPOQHIH
Pa3pabotka u BXxoauT B 00s13aTenbHyt0 yacTh bioka 1.

Jucuuninza (Molysb) u3ydaercs Ha 2 Kypce B 4 ceMecTpe.

Heap u3ydeHus: TUCHUILIUHBI (MOAYJIA): 3aKiar0o4yaeTcs B (OPMUPOBAHUM TMOHUMAHUS
npoOJeMbl CHHXPOHHM3AIIMM W TOHKU JAHHBIX B MHOTOIMOTOYHBIX NPUIIOKCHHUSIX, HABBIKOB
WCCJICIOBaHMS peaiu3alliid NMPUMHUTUBOB CHHXPOHHU3AIMU W HMX MPUMEHEHHs I pa3pabOTKH
HAJISKHBIX MHOTOITOTOYHBIX MPUJIOKEHUIA U CEPBUCOB.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— OCBOCHHE 3HAHWS W TIOHMMAaHHUS PaCIPOCTPAHCHHBIX IPOOJEM TOHKH JaHHBIX,
yCTPOICTBA MPUMHUTHBOB CUHXPOHHU3AIUY;

— ¢opMupoBaHHE YMEHUU NPUMEHEHUS MEXaHHU3MOB CHHXPOHHU3ALUU, peaTn3aluu
CTPYKTYPHI IaHHBIX U AJITOPUTMOB, UCIIOJIB3YEMbIX B MHOT'OIIOTOYHOM ITPOrPAMMHUPOBAHUH;

— (dopmupoBaHUE HABBIKOB PeasIU3allii HAJAC)KHBIX MHOTOIIOTOYHBIX ITPOTPaMM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxkarop
KOMIIETeHIIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

OIIK-3.

Crioco0eH caMOCTOITEILHO
[PE/ICTABIIATh HAYIHBIC
PEe3yIbTaThl, COCTABIIATH HAYYHBIC
JIOKYMEHTBI U OTYETHI

OIIK-3.1.

3HaeT NPUHIUIIBI TOCTPOCHUS
Hay4YHOU pabOTHI, COBPEMEHHBIE
MeToABI cOOpa M aHaJIn3a
MOJY4EeHHOT'0 MaTepuana,
CIoco0bI apryMeHTalun

OIIK-3.2.

Vmeer MPEACTaBJIATh HAYUHBIC
PE3yIbTaThl, COCTABJIATH HAYYHBIC
JOKYMCHTBI U OTYCThI

OIIK-3.3.

Nmeer mpakTUyecKuid ONbIT
BBICTYIUICHUN U HAYYHOUI
apryMeHTaIlH B
poheCCHOHATBHOMN
JeSITeTbHOCTH

OIIK-4.

Crioco0€eH HaxXOauTh,
aHAJIM3UPOBATh, PEATM30BHIBAThH
NPOTrPaMMHO U HCTOIb30BaTh Ha
MPaKTUKE MATEMATUUCCKUEC
aIII‘OpI/ITMI)I, B TOM HHUCIJIC C
HpI/IMCHCHI/ICM COBpCMCHHBIX
BBIYMCIIATEIBHBIX CHCTEM

OIIK-4.1.

3HaeT 06a30BBIC OCHOBBI
COBPEMEHHOTO MaTEeMaTHYECKOTO
amnmapara, CBS3aHHOTO C
MPOEKTHPOBAaHUEM, Pa3pPaOOTKOMH,
peayinzanyei ¥ OICHKOW KayecTBa
MIPOrpaMMHBIX IIPOAYKTOB U
MPOTPaMMHBIX KOMITJIEKCOB B
Pa3IMYHBIX 00JIACTSIX
YEJIOBEYECKOU IEATEIbHOCTH

OIIK-4.2.

‘YMeeT HCITONIB30BaTh STOT
MaTeMaTHYECKUH armapar B
poheCcCHOHATBHOMN
JIeSITeIbHOCTHU

OIIK-4.3.

Nwmeet mpakTuyecKuid OnbIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYECKOTO anmnapara,
CBSI3aHHOTO C ITPOEKTUPOBAaHUEM,
pa3paboTKoi, peanu3anuen u
OLICHKOH Ka4eCTBa IIPOIPAMMHBIX
MPOJIYKTOB U IPOTPAMMHBIX
KOMIUIEKCOB B PA3JINIHBIX
00J1aCTSAX YETOBEUECKOI
JIeSITeIbHOCTHU
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jexkmun | CeMuHapBI Kontpoun CamocTrosiTen KOHTPOJTL
(MpaKTHYECK bHast padora yCIeBaeMoCTH)
ue 3aHATHS)

1 [IpoGiiema roHKu 7 7 31 Homaraue
JAHHBIX W TIPOCTast 3ajIaHus,
CUHXPOHU3AIUS C KonTponbHas
ITOMOIIBIO MBIOTEKCA pabora

2 ApPXUTEKTypHbBIE 8 8 32 Jomaraue
ACTICKTBI 3aJlaHusl,
MHOTOIIOTOYHON KonTponbHas
CHHXPOHU3AIHH pabora

3 Kiaccnueckue 8 8 32 Jomariame
MCXaHU3MBbI 3aJaHus,
CUHXPOHH3alU KOHTpOJ'H)HaH

pabora

4 MexaHu3MBbI 7 7 31 JloMarrHaue
CUHXpPOHH3alU IJIs 3aJaHus,
BBICOKOHATPYKCHHBIX KonrposnpHas
CHUCTEM pabora
IK3amen 4

Hmozo: 30 30 4 126
Obvem oucuunaunsl (Mooyis) 190
(6 ak. u.)
Obvem oucyuniunsl (Mooynsn) 5

(6 3au. eo.)

4. CopepxaHue IMCUMILTHHBI (MO1YJIs1)

Nen/m HaumenoBanue pazjesa Coaep:xanue TUCHUILUIMHBI (MOAYJIS1) IO TeMaM
AUCHUNJINHBI (MOYJIs1)

1 IIpobnema roHku paHHBIX U | [IpoGnema ronku nannaeix. OmuOKy B mapasiesnsHol paspaboTtke. CAS-
npocTas — CHHXpOHM3auusi ¢ | OHepanuy U aTOMUKH. MBIOTEKCHI.
TTOMOIIIbIO MBIOTEKCA

2 ApPXUTEKTYpHBIE aCTICKTHI Mogens namsita. [IpodunupoBanue u TeCTUPOBAHHE
MHOT'OIIOTOYHOH CHHXPOHH3ALUU

3 Knaccuueckne MexaHU3MBbl Ycnosuele nepemenHble. CeMadopsbl.
CHUHXPOHH3AIUH

4 Mexanu3mbl cHHXpoHH3alwn i | HeOnokupyromue crpyktypsl ganHbiXx. Lock-Free u  Wait-Free
BBICOKOHATPYKEHHBIX CUCTEM anropuTMbl. ACHHXpOHHBIH BBOA-BbIBOA. Green Threads. KopyTtussl.

CTpyKTypHBI€ 11a0JIOHBI pa3pabOTKH.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpEAeIaMHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHnognas numepamypa:

1. Ornesa, M. B. TIporpammupoBanue Ha si3bike C++: IPaKTUYECKUNA KypC : YYSOHUK ISt
By30B / M. B. Ornesa, E. B. Kynpuna, A. A. KazaukoBa. — 2-e u3j., nepepad. u gon. — Mocksa
: UsparensctBo KOpaiit, 2025. — 342 c. — (Briciiee o6pa3oBanue). — ISBN 978-5-534-18949-
0. — Tekcr : snextponHbli // OOpaszoBarenbHas tiargopma HOpait [caiit]. — URL:
https://urait.ru/bcode/563618.

2. Yumesimc . IlapamnensHoe mnporpammupoBanue Ha C++ B neiictBun. Ilpaktuka

pa3paboTku MHOTronoTouHbIX mporpamm. [lep. ¢ anrn. Cnunkun A. A. — M.: JIMK IlIpecc, 2012.
—672c.: un. — ISBN 978-5-94074-448-1.

ﬂonozmumeﬂbmm aumepamypa:
1. Maurice Herlihy, Nir Shavit. The Art of Multiprocessor Programming. 2008 - ISBN 978-
0-12-370591-4.
2. Allen B. Downey. The Little Book of Semaphores. Second Edition. - 2016 - 291 p. - ISBN
978-1441418685.

6. MartepuajbHO-TeXHHYECKOe o0ecrevdeHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JENCTBYIONIMM MPOTUBOIOXAPHBIM MIPAaBUJIaM U HOpMaM U OOeCTieunBarolieil MpoBeIeHNE BCEX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW TOATOTOBKH, MPAKTUYECKOW W Hay4dHO-
UCCIIEI0OBATEIbCKON PaboT 00yJaronuXcs, MPETyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYINOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIEHUS JUISI CAMOCTOSTELHOM padOThl M IOMEIICHHS AJI XPaHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBanus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUMAT3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIYXKAIUMHU AJsl MpeACTaBleHUs y4eOHOM
uH(popMalu 00JbILION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTiedrBaeTcsl B yUeOHBIX ayTUTOPUSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

—  CHENHMaIU3UPOBaHHBIM 000pYyI0BaHUEM, BKIIFOUAs IEMOHCTPAIIMOHHOE 000PY10BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUIS MCIIOJIb30BAaHUS MHBAIMAAMHM U JIMIAMU C OrPAaHUYEHHBIMU BO3MOKHOCTSMH 370POBbBSI,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOKHOCTHIO MOJKIIOYEHMS K ceTu «HTepHeT» u
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAlMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBIseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «VHTepHEeT», 3JIeKTPOHHBIM pecypcaMm (B TOM
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https://urait.ru/bcode/563618

YUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Mpo(decCHOHATBHBIM 0Oa3zaM
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmenoBaHue noprasa
(u3naHus, Kypca, 10KyMEHTAa)

CcbliIka

1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp

OuoIIMoTeKA
2. Bbasa manaeix mug 1 T-cnenuanucTos https://habr.com
3. | baza manneix ScienceDirect https://www.sciencedirect.com
4, OdunmanbHeli calT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BhICIIero o0pa3zoBanus Poccuiickoit @eneparyn
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarnmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas KoiuieKuus udpoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/

pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa3oBaTeILHOTO Mpoliecca 10 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOrPaMMHOr0  OOEClEeYeHHsl, COBPEMEHHbIE MpodeccuoHalbHble 0a3bl  JaHHBIX U
MH(POPMALIMOHHbIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonnoe

bpaysepsbl:

Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apyOexHoe cBOOOIHO pactpocTpaHsieMoe

Od¢ucHble NPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIIEH3HOHHOE

TeXstudio 3apy0exHoe cBOOOJIHO pacpOCTPaHIEMOE

Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpoCcTpaHsIeMoe

IIporpammHoe o0ecneueHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:

Toggle app | 3apyOexHoe | cBOOOIHO pacnpocTpaHsieMoe

CucreMbl ynpapjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxuoe | muuensnonHOE

Cucrtembl ynpapjieHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensnonHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensuonHOE

CnpaBoYHO-IIPABOBBIE CHCTEMBI:

KoncynbranTIlintoc: cripaBoYHO-TIpaBoBast OTCYECTBEHHOE | JIMIEH3HOHHOE

cucTeMa

CpencTBa AaHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JINIICH3MOHHOE

Cranpmapraeiid Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHOoe CBOOOJIHO pacIpOCTPaHIEMOE

Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacHpoOCTpaHsIeMOe

Anaconda 3apyOexHoe CcBOOOJ/IHO pacpocTpaHsIeMoe

Robotic Operating System 3apyOexHoe CcBOOOJ/IHO pacpocTpaHsIeMoe
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CopelliaSim 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe
Google Colaboratory 3apy0exKHOoe cBOOOJHO pacIpOCTpaHIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMoe
Cucrtembl ynpapjieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBuCHI H CJTYKOBI:

Bind 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeToanyecKue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus I 00y4alOUIUXCS 110 OCBOCHUIO TUCIHUNIMHBI (MOIYJIA)

B mpouecce u3ydeHus IUCHUILUIMHBI (MOAyns) «MHOrOmoTOoYHAas CHHXPOHM3AIMSL» B
paMKax TEKyIIero KOHTPOJIS yCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BHAbI y4eOHOW paboThl, Kak
JICKIIMU, CEMHHAPBI, JOMAIIHUE 3aJaHUs M KOHTPOIbHbIE paOOThI, a TAKXKE PA3IUYHBIC BUIBI
CaMOCTOSITENIbHOM padOThl 00YyYarOIIMXCS IO 3aJaHUI0 IPENoJaBaTelis, HANpaBICHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(GECCHOHATBHOW  JIGKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
pohecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE UHULIUATHB.

Jlexyus — CHCTEMAaTHYECKOE, IIOCIEA0BATEIBHOE, MOHOJIOTUYECKOE  HM3JI0KEHUE
npernoiaBaTeseM yueOHOTo MaTepurana, Kak IpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nmekuuii peKOMEHIYETCs BECTH KOHCHIEKT JIEKLMH: KpPaTKO U CXEMAaTU4YHO
(GUKCHpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHHS JICKIMH, BBIICISATH Ba)KHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TEpPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHUS], U TIONBITATHCA HAUTU OTBETHI B PEKOMEHIOBAHHOM sTepaTtype. Eciu
pa3oOpaThCcsi B MaTepuane He yaaercs, cieayeT chopMmyiaupoBaTh BOMNPOC M 3aaTh €ro
MIPEMNO0/IaBaTelI0 Ha KOHCYIbTAIIMU WUJIM BO BPEMsI CEMHUHAPCKOTO (MPAKTUYECKOTO) 3aHATHUS.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/eHTa Ha CEMUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTeNsl M YIaCTHE B UCKYCCHH.

JUis yCHemHoro y4acTisi B CEMUHape CTYACHTaM PEKOMEH/yeTcCsl 3apaHee 03HAaKOMHTHCS C
TEMON OOCYXXIEHHUS, MPOYUTATh HEOOXOJMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJYIIAaTh U BOBJIEKATHCS B IUCKYCCHUIO, BBICKa3bIBasi CBOM MHEHUS U apTyMEHTHPYs HX.
[Ipr oTBeTax Ha BOMPOCH MPEMOJABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM H JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — Habop 3a/1a4 O TEMaM HeJIENH.

[lpu pabGore Ham JOMAIIHUMHU 33JaHUSIMH BaKHO BHHMATEIFHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKaMH BBINOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha 3Talbl, YTOObI
n30eKaTh MEPerpy3Kd W JIydile yCBOUTH Marepuai. lcroib30BaTh pa3iUYHbIE HCTOYHUKH
uHOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PeCcypchl, Ui 0ojee riy0oKoro HOHUMaHUS TEMBI.

Koumponvhasa paboma — nucsMeHHas paboTa ¢ Ha0OpoOM 3a/1a4, KOTOPbIE HYKHO PELIUTh 3a
OTPaHUYEHHOE BPEMH.

[{eas KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIIHAIBHBIC 3HAHUS TI0 OJTHON WJIM HECKOJIBKUM
TeMaM JUCLUUIUIMHBI (MOAYJS) U MPOJEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO IPUMEHEHUS.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIYOJEHHOE
U3y4eHHE OTJCNIbHBIX TEM M BOIPOCOB YUeOHOW AMCLUUIUINHBI (MOIYJIS).
B nporiecce camocTosiTenbHOM pabOThI CTYIEHThI B3aUMOAEUCTBYIOT C PEKOMEHJOBAHHBIMU
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MaTepuaiaMH IIPH MHHUMAaJIbHOM YYacTUH TIperoiaBaress. 3a1a4i CTy/ACHTa BKIIOYAlOT paboTy
C KOHCIIEKTaMH JIeKIUi (06paboTka TEKCTa), MIOBTOPHOE U3yUEeHUE YUEOHBIX MAaTEePUAIIOB IJIAHOB
Y TE3UCOB OTBETOB, M3YYEHHE JOTOJIHUTEIBHBIX TEM, BBIIOJHEHNE Y4eOHO-HUCCIEI0BATEIbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsl M0 JUCHUILINHE (MOYJII0)

Kpurtepun nosyuenusi ypoBHsi M OlleHUBaHUA cOPMHUPOBAHHOCTH KOMIIETEHUMH MO
aucuunanHe (Mmoayar) « MHOronoTOYHAS CHHXPOHU3ALM S

OrneHuBanue YpOBHS Y4E€OHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIECTBIISICTCS B BUJIE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTECTAIIUH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIIO) OCYIIeCTBIseTcs B (opme
9K3AMeHa, Py STOM MPOBOJAMUTCS OLIEHKA KOMITETSHIINHA, C(OOPMUPOBAHHBIX 110 TUCIUTIINHE.

Jnst oleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JIeCATHOAIbHAS IIKaJla OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOW
MATUOATIILHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

[ecatudannbuas) IlarudanabHas OO0mas xapakTepUCTHKA pe3yJbTaTa 00y4eHusl 1o
OLleHKA OLICHKA AUCHHUILINHE (MOIY.II0)
10 OtnanyHO CTyeHT TOTHOCTBIO BJAJCET 3HAHUSIMH, W3JIOKCHHBIMH B
9 OTaM4HO pabodeii mporpamme, U TIIyOOKO OCMBICIISCT AUCIHIUTMHY. OH
8 OTINYHO CaMOCTOSITENBHO U JIOTHUECKU MOCIIEI0BATEIbHO OTBEYACT Ha

BCE BOMPOCHI, aKIIEHTUPYsT BHUMaHHE Ha HAHOOJIee BayKHOM.
YMeeT aHanM3MpOBaTh, CPABHHBATH, KIACCU(DHUIMPOBATE,
00001aTh,  KOHKPETU3UPOBATH M  CHUCTEMAaTH3HPOBATH
W3yYEeHHbI MaTepHai, BBIACISS KIIOYEBbIE MOMEHTHI M
yCTaHaBJIMBas IMPUYINHHO-CJICACTBCHHBIC CBA3U. YeTko
bopMyaMpyeT ~ OTBETbI,  YBEPCHHO  HHTEPIPETUPYET
pe3yJibTaThl aHAIM30B M APYTMX HCCIEIOBAaHUM, a TakkKe
pemraer cioxHble 3amaud. CTYyIEHT XOpOLIO 3HAKOM C
METOITaMH UCCIICIOBAHHS, HEOOXOMUMBIMH TS TPAKTHYECKOM
ACATCIIBHOCTHU, U YMECT CBA3BIBATH TCOPCTUUYCCKUC ACIICKThI
JMCIMIUTAHBI (MOJTYJIsI) C IPAKTHIECKUMU 3a1a4aMHu.

7 XOpOH_IO CTy,Z[eHT 06J'IaILa€T S3HAaHUAMHU MPEAMETAa MOYTH B IMOJIHOM

6 Xoporo o0beme paboueil mporpaMMbl M CaMOCTOSATENIBHO, JIOTHUECKH
MOCJIEI0OBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKIEHTHPYS BHUMaHUE Ha HauOojee 3HAUYMMBIX MOMEHTAX.
OH ymeeT aHaIM3UPOBaTh, CPABHUBATH, KIIACCU(PUIIMPOBATH,
0000mmaTh, KOHKPETH3MPOBATH W  CHUCTEMATHU3HPOBAThH
W3yUYCHHBI MaTepua, BBIACTSS €ro KI04eBble acleKThl
yCcTaHaBIUBas MPUYHHHO-CIIC/ICTBEHHBIE CBSI3H.
dopMynupyeT CBOM OTBETHl, YBEPEHHO WHTEPIPETUPYET
pe3yabTaThl AHATM30B W JAPYIMX HCCIEOBaHUM, a TaKKe
pelIaeT CIIOKHBIE CUTYalMOHHbIE 3aaui. CTYIEHT XOPOIIO
3HaKOM C METOJaMH HCCIICAOBAHMS, HEOOXOIUMBIMH JUIS
MPAaKTUYECKOW  JICATENIbHOCTH, W  YMEET  CBS3bIBATh
TEOPETUUECKUE aCHEKThl MpeaMeTa C PAKTUYECKUMHU
3a7adaMu.

5 YnosnerBoputenbHO | CTyneHT o0namaer 0a30BBIMH 3HAHUSMHU IO TUCITUTIIMHE
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

4 Y IOBIETBOPUTENBHO | (MOLYIIIO), HO WCIIBITHIBACT TPYAHOCTH npu
CaMOCTOSITEIIBHBIX OTBETaX M  HCIOJB3YyeT HETOYHBIE
¢dbopmynupoBkUd. B xoie OTBETOB OH IOMycKaeT OMIMOKH,
Kacaromuecst cyTd BompocoB. CTyaeHT crmocoOeH pemaTh
TOJBKO CaMble MPOCThIE 3aJaud M BlajeeT JIHIIb
MUHHUMaJIbHBIM HA0OPOM METOJIOB UCCIIEIOBAHNSI.

3 He cnan CryneHT He oBnajien 00s3aTeIbHBIM MUHUMYMOM 3HAHHH 110

He cnan IIPEeOMETy U HE MOXKET OTBETHTh Ha BOIPOCHI, AK€ €CIH

1 He cnan npenojaBaTenab  3a7aeT  JOINOJIHUTENbHbIE  HaBOASIIUE
BOIIPOCHI.

Jucturumza (Motyi1b) « MHOTOIIOTOYHASI CHHXPOHH3AIIHS» OIICHUBACTCS CIICTYIOIIUM
o0OpazoM:

AKTHBHOCTD Bec |KoauvecTBO Onucanue
Homamnnue 3amanus | 20% 5 HaGop 3azma4 mo TemMam Helenu
KonTponbubie 40% 4 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOPBIE HYKHO
paboThI PEIINTH 32 OTPaHUICHHOE BPEMSI
Dx3ameH 40% 1 [TucemeHHast Wiw yCTHas paboTa Hall 3aJaHAEM,
HaIpaBJIEHHBIM Ha MTPOBEPKY MOTyUEHHBIX 3HAHUN U
HAaBBIKOB I10 JUCHUILTHHE (MOIYJIIIO)

®opmyJia pacyéra UTOrOBOH OLECHKH MO AUCHUILIMHE (Moay/0) «MHoOromoroyHas
cuHXpoHmM3aumusa»: «0,2 x cpegHee 3a aomMaimiHue 3amganus + 0,4 X cpenHee 3a KOHTPOJIbHBIC
pabotsl + 0,4 X sK3aMeH».

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4AKOUIUXCH M0 JUCHUILINHE (MOAYJIIO)
IIpumepHBbIe TOMALIHKAE 32JAHUS
Jomammuee 3aganue: [IpodjieMa roHkn JaHHBIX

1. Hanumute xpatkoe scce (300-500 cioB), B KOTOPOM OOBSCHUTE, YTO TaKOE TOHKA
JAaHHBIX, KaK OHAa BO3HUKAET U KakKWe TMOCJIEJICTBUS MOTYT OBITb y TOHOK JaHHBIX B
MHOTOINOTOYHBIX NMpHIOKEHUAX. [IpuBennTe npuMepsl cUTyanmii, KOraa TOHKA JaHHBIX MOYKET
IIPOU30UTH.

2. Co3paiite mpocTtyto nporpamMmy Ha si3bike C win Python, xoTopas aemMoHcTpupyer
npoOsieMy TOHKM JaHHbIX. [IporpaMma noikHa MCHOJIB30BaTh HECKOJIBKO MOTOKOB, KOTOPBIE
OJTHOBPEMEHHO YBEJIMUYUBAIOT 00lIee 3HaUeHNe NePEMEHHOM. 3amycTUTe NPorpaMMy HECKOJIBKO
pa3 U mpoaHaNIM3UpyiTe pe3ynbraThl. OObSCHHUTE, KaK TOHKA JaHHBIX BJMSET Ha UTOTOBOE
3HAYEHUE.

3. Ha ocHOBe mporpaMMbl, HaMMCAaHHON B TPEABIAYIIEM 33aJaHUH, UCIPABbTE MPOOIEMY
TOHKHU JIaHHBIX, J00ABUB COOTBETCTBYIOIIME MEXaHU3MbI CHHXPOHHU3AIUH (HApUMEpP, MbIOTEKCHI
WIM yCJIOBHbIE MepeMeHHble). OObACHNTE, KaK Ballld MU3MEHEHUS YCTPAHSIOT TOHKY JaHHBIX U
o0ecreynBaroT KOPPEKTHBIN pe3ybTar.

4. IlpenoctaBbTe (PparMeHT Koja (Ha JOOOM S3bIKE NMPOTrPaMMHMPOBAHUS), B KOTOPOM
IIPUCYTCTBYET I'OHKA JaHHbIX. [lompocuTe OAHOKYPCHHUKOB IpOaHAIN3UpPOBaTh KOJA U BBIIBUTH
po0sieMy FTOHKH JIaHHBIX. 3aTeM HaIMIINTE KOMMEHTapUH K KOy, OOBACHSIONINE, KaK U TOYEMY
BO3HUKAET FOHKA JaHHBIX.

5. Hanummure otder (500-700 ciioB), B KOTOPOM HCCIENYIOTCS Pa3IMYHbIE METOJIbI
NPEOTBPALICHNS TOHOK JaHHBIX, TAKHE KaK MBIOTEKCHI, ceMadophbl, YCIOBHbIE NTEpEeMEHHbIE U
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aTomapHble omepanuu. OOCyAnTe MPEeUMyIIeCTBa M HEAOCTATKH KaXKIOTO METONA, a TaKKe
CHUTYalllH, B KOTOPBIX OHU Hanbosee 3 PeKTUBHEI.

Jomamnee 3ananue: [IpopuanpoBanue u TecTupoBaHue

1. Hanumure kpatkoe scce (300-500 cmoB) o TOM, 9TO Takoe NPOPUIMPOBAHHE
nporpaMMHOro obecrieueHusi. OObsCHUTE, TTOYEeMY TPOPHINPOBAHKE BAXKHO U pa3pabOTKU
nporpaMM, M Kakue OCHOBHBIE METPUKU (HampuMep, BpeMsi BBINOJHEHUS, HCIOJIb30BaHUE
NaMsITH) CIEAYET YYUTHIBATh MPH MPOQUITUPOBAHUH.

2. BpiOepute OAMH M3 MHCTPYMEHTOB mpodunupoBanus (Hampumep, gprof mms C/CH++,
CProfile mnsa Python, unu VisualVM mnsa Java). Hanumure nporpamMmmy, KOTOpasi BBITOTHSET
BBIYUCIICHHS (Hampumep, (hakTopuan WM COPTUPOBKY), U UCHOIB3YHTE BHIOPAHHBIN HHCTPYMEHT
JUTS IPOGUITUPOBAHHUS ATOH MporpamMmbl. CpaBHUTE pPe3yJIbTaThl C PA3HBIMH BXOTHBIMU TAHHBIMH
U MIPOAHANM3HUPYITE, KAKHE YaCTH KOoJia TPEOYIOT ONTUMH3AIIHH.

3. BeiGepure QyHKIMIO W3 Bamiero MPEIbIAyNIero MPOEKTa WA CO3/IaiTe HOBYIO.
Hanumure HaboOp IOHUT-TECTOB JUIA 3TOH (YHKIMH, HCIOJIB3Ysl OMOIMOTEKY TECTHPOBAHUS
(mampumep, unittest s Python, JUnit qnst Java unu pytest ans C). O0bsicHUTE, Kakue ClieHapuu
TECTUPOBAHUS BBl BBIOPAIH U TIOYEMY OHH BaKHBI.

4. Coszpaiite mpoctoe BeO-mpuiokenue (Hanpumep, Ha Flask mmum Express), kxoTtopoe
BBITNOJHAECT onpefeseHnble onepauuu (Hanpumep, CRUD). 3arem mnpoBenuTe Harpy3ouHoe
TECTUPOBaHUE C TIOMOIIbIO HWHCTpyMeHTa (Hanmpumep, Apache JMeter wim Locust) wu
NpoaHAIM3UPYHTE pe3ynabTarTbl. Hamummre oT4eT O TOM, KaK MPHUIIOKEHHE CIIPABISETCS C
HArpy3KoHl M KaKHue y3KUe MeCTa ObUIH BBISIBIICHBI.

5. Hanumure otuer (500-700 cioB), B KOTOPOM CpaBHUBAIOTCA pPAa3IMYHbIE METO[IbI
TECTUPOBaHUsl (MOJIYJIbHOE, HHTETPAIlMOHHOE, CHCTEMHOE W MPHEMOYHOE TECTHPOBAHHUE).
OO6cynuTe, Kakue MPEeUMYIIECTBA M HETOCTATKU €CTh Y KaXX/I0TO METO/A, M B KAKUX CUTYaIUsIX UX
CJIeZlyeT MPUMEHSTh. [IpuBeIuTe MPUMEpPHI U3 MIPAKTHKH.

Jomamnee 3ananne: HeGokupymomme CTPYKTYpPbI JaHHbBIX

1. Hanmumure xpatkoe scce (300-500 cnoB), B KOTOPOM OOBACHUTE, 4YTO TaKoe
HEOJOKHPYIONIHE CTPYKTYpHl MaHHBIX. ONUIIMTE WX MPEUMYIIECTBA 10 CpPaBHEHUIO C
OJIOKMPYIOIUMH CTPYKTYypaMH JIaHHBIX U IPUBEIUTE IPUMEPHI, TJI€ OHU MOT'YT OBbITh IOJIE3HBI B
MHOTOMTOTOYHBIX MPHIIOKEHHSX.

2. Peanu3yiiTe HEOIOKMPYIOIIMNA CTEK Ha sI3bIKE MIPOrPaMMUPOBAHUS 10 BalllEeMy BBIOOPY
(manpumep, C++, Java unu Python) ¢ ucnonszoBanuem aromapHeix onepanuii. OObsCHUTE, KaKk
Ballla peayu3anus obecredynBaeT 0e30MacHOCTh MPH JOCTYHNE U3 HECKOJIbKUX IOTOKOB.
[IpoTectupyiite cTek, 100ABISAS U YAAJSSA SJIEMEHTHI U3 HECKOJIBKUX TTOTOKOB OJTHOBPEMEHHO.

3. CpaBHHTE POU3BOJUTEIBHOCT HEOJOKUPYIOLIEH U OJIOKUPYIOLIEH CTPYKTYpPbI JaHHBIX
(HampuMep, CTeKa WM OYepear) B YCIOBUSX MHOTOMOTOYHOCTH. Hamummre mporpammy, B
KOTOPOH HCHOJB3YIOTCA 00€ CTPYKTYpBl JaHHBIX JUIS BBIMOJHEHUS OJMHAKOBBIX ONepaunui, u
U3MepbTe BpeMs BhIoHeHM. [IpoaHanu3upyiite pe3yinbTaThl U C/IeaiTe BRIBOABI O TOM, KakKas
CTPYKTYpa AaHHBIX OoJiee 3(h(heKTHBHA B BallIeM TECTE.

4. Co3naiiTe HEOJOKUPYIOILIYIO oOuepelb C HCmojib3oBaHueM anroputMma "lock-free”
(manpumep, anroput™m Michael-Scott). OObsicHuTe, Kak Bama peanu3anus 00padaThIBacT
CUTyallUd TOHKH JIaHHBIX M OOECIeYMBAET KOPPEKTHOCTHh MPH OJHOBPEMEHHOM JOCTYIIE W3
HECKOJIbKUX MOTOKOB. [IpoTecTupyiite ouepennb, 100aBiss U U3BJIEKas IEMEHTHI U3 HECKOJIBKHX
MIOTOKOB.

5. Hanummre otuet (500-700 ci1oB), B KOTOPOM HCCIEAYIOTCS pa3IUdHbIe HEOTOKUPYIOIIHE
QITOPUTMBI W CTPYKTYpPHI JAaHHBIX (HampuMep, HEOIOKUPYIOIIUE CIUCKH, JEPEBbS, XEIll-
tabmuipl). OOCyaUTe UX MPEUMYILECTBA U HEIOCTATKHU, a TAKXKE CUTYAIMH, B KOTOPBIX OHU MOTYT
ObITH O0Jsiee 23EKTUBHBIMU 10 CPAaBHEHUIO ¢ OJIOKMPYIOLMME aHajoramu. [IpuBennure npumepsl
U3 IPAKTUKH.
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IIpumepHbIe 3aJaHUA 1JISI KOHTPOJbHBIX PadoT

KonTposbHas padora 1: ApXUTEKTYpPHBbI€ aCIEKTHI MHOTONOTOYHOWH CHHXPOHU3ANMHU

1. Onpenenurte u OOBSICHUTE CIEAYIOIINE TEPMUHBIL:

o Bsaumuoe ncxkiroyeHue

e ['OHKM IDaHHBIX

e MpIOTEKCHI

o Cemadopsl

¢ YCIIOBHBIC IEPEMEHHBIE

2. Onummre npodseMy ¢unocodoB-y)kHHa W OOBSICHUTE, KaK OHa WJLIFOCTPHUPYET
po0JeMbl MHOTOMIOTOYHON CHHXpOHM3auuu. [Ipemnoxure OauH U3 CHOCOOOB PEIICHHS STOU
po0OJIEMbI U OMUILUTE €ro MPEUMYIIECTBA U HEJJOCTATKH.

3. CpaBHHTE MBIOTEKCHI U ceMaophl. B KakuxX CUTYaIHsIX JIy4Ille UCTIOIb30BaTh KaXKIAbIH
u3 3TUX Mexanu3moB? [IpuBeauTe mpuMepsl, KOra OJUH METOA MOXKET OBbITh IPEIIOUYTUTEIbHEES
JPyToro.

4. HamummTe KoJ Ha sI3bIKE IPOrPaMMUPOBAHMSI IO BallleMy BBIOODPY, KOTOPBIM peain3yer
MBIOTEKC ISl 3alUThl 0o0mmero pecypca. OOBSCHUTE, KaK Ball KOJ 00ECredrnBacT B3aWMHOE
UCKJIIOYCHHE U MIPEIOTBpAIaeT TOHKH JTAHHBIX.

5. Onwummre, 4TO TaKOE TOHKA JAHHBIX M KaK OHa MOKET BOSHUKHYTh B MHOTOIIOTOYHBIX
npunoxkenusx. [IpuBenure npumep Koaa, B KOTOPOM BO3HUKAET TOHKA IaHHBIX, U OOBSICHUTE, KaK
€€ MOYKHO MCIPAaBUTh C TOMOIIBI0 CHHXPOHHU3AIINH.

6. [IpencraBbTe, 4TO BBl pa3zpabaTbiBacTeé MHOTOIMOTOYHYIO CHUCTEMY IJsi 00pabOTKH
3arpocoB MOJb30BaTeseil B BeO-TpriokeHnu. ONUIINTE apXUTEKTYpHBIE acleKThl, KOTOpPHIC
HEOOXOUMO YYUTHIBaTh Al 00ECHEeYeHUs KOPPEKTHOW CHUHXPOHM3AIMH U B3aUMOJEHCTBUS
MIOTOKOB. YKQ)XUTE, KAKHE MEXaHU3MbI CHHXPOHH3AIIUU BBI OBl HCITOJIE30BAIIN U [TOYEMY.

7. Onumure, Kak UCMOJIb30BaHUE PA3IMYHBIX METOI0B CHHXPOHU3AIUN MOKET MOBIUSATh
Ha TIPOM3BOJUTEIBHOCTh MHOTOMOTOYHOH cucTeMbl. OOCymuTe KOMIIPOMHUCCH MEXKIY
0€30MacHOCTbI0 M MPOU3BOJIUTENBHOCTHIO, a TaKke MPUBEAUTE MPHUMEPhl, KOTraa
MPOM3BOIUTEIEHOCTh MOXKET OBITh KPUTUYECKH BaXKHA.

KonTpoJsbHasi pabora 2: MexaHM3Mbl CHHXPOHHU3ALMH /151 BBICOKOHATPYKEHHBIX CHCTEM

1. Onumure, 4TO Takoe€ BBICOKOHATPY)KEHHbIE CHCTEMbl M Kakue crenupuyeckue
TpeOOBaHUS K CHHXPOHM3AallUM BO3HMKAIOT B TakuX cucreMax. llpuBeaute mnpumepsl
BBICOKOHATPY)KEHHBIX TIPHWIIOKEHUH W OOBsCHHUTE, ToYeMy OJ(PQPEKTHUBHAS CHHXPOHH3AINS
KPUTHUYHA U1l X TPOU3BOIUTEIHHOCTH.

2. CpaBHHTE pa3IMYHBIC MEXaHU3MbI CHHXPOHH3AIMH, TAKHE KaK MBIOTEKCHI, ceMadopsl,
yCIIOBHbIE TIepeMeHHble U Oapbepbl. OOCyIuTe UX MPEUMYIIECTBA M HEIOCTaTKU B KOHTEKCTE
BBICOKOHArpy>KEHHBIX cucTeM. Korya u modyemMy BbI ObI IPEIIOWIN OAMH MEXaHU3M JIpyromy?

3. O6bscaute, yTo Takoe "yzkoe Mecto" (bottleneck) B kKoHTekcTeé MHOTOMOTOYHBIX
npuioxeHnid. llpuBeanTe TpuUMephl, KaK HEMPAaBHIBHOE WCIIOJB30BAaHHE MEXaHW3MOB
CHUHXPOHH3AIMU MOXKET IPUBECTH K Y3KUM MeCTaM, U MPEUI0KUTE CIIOCOObI UX YCTPaHEHHUS.

4. Uccnenyiite HEOJIOKUPYIONIME CTPYKTYphI MaHHBIX (Hampumep, lock-free u wait-free
QITOPUTMBI) U MX NMPHUMEHEHHE B BBICOKOHAIPY)KEHHBIX cucTeMax. Hamumure kpatkuii 0630p
(300-500 ciioB) 0 TOM, KaKk Takue CTPYKTYPhI JAHHBIX MOTYT YJIYUIINTh HPOU3BOIUTEILHOCTD H
YMEHBIIUTD 33JCPHKKH.

5. Hammmmre xoJ Ha s3bIKE MPOTPAMMHPOBAHUS IO BaIleMy BBIOOPY ISl pealH3aiuu
cemaopa. OOBSICHUTE, KaK Ballla pealn3alusi MOXKET OBbITh MCIIONb30BaHA JJIS YIpaBICHUS
JOCTYTIOM K PECYpCy B BBICOKOHArpy>K€HHOH CHCTEME M KaK OHa CIIPABIISETCS C BO3MOKHBIMH
npobjaemMaMu, TAKUMH Kak starvation.

6. IlpoBenuTe SKCIEPUMEHT, B KOTOPOM CPAaBHUTE MPOU3BOAUTEIEHOCTH MHOTOTIOTOYHOM
IPOTpaMMBbl, HCIIOJIB3YIOIIEeH OJOKUPYIOIIME U HEOIOKUPYIOIINE MEXaHU3Mbl CHHXPOHHU3AIHH.
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OnuimTe METOI0JIOTHIO TECTHPOBAHMSI, PE3YJIBTAThl M CACIANTE BBIBOJBI O TOM, KaKOW TOIXO/T
Jy4lIe TOAXOAUT JJIsl BHICOKOHATPYKEHHBIX CUCTEM.

7. OnummuTe, KaKk MEXaHW3Mbl CHHXPOHHU3AIMH TPUMEHSIOTCS B PaclpeacsICHHBIX
cucremax. OOcynuTe mMpoOIEeMBbl, TaKHEe KAaK COTJIACOBAHHOCTH JAHHBIX WM 33JEPKKH CETH, U
MIPEIOKHUTE TOIX0IbI 17151 3 ()EKTUBHOTO YIIPABICHUS CHHXPOHU3AIMEH B TAKUX CUCTEMAaX.

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui 110 JTMCHUIIJINHE (MO)Iy.TIIO)

Ne 3aganue OtBer Komneren
n/n HUs
1. | Yro u3 cnemyromiero sBISETCSI OCHOBHBIM HCTOYHUKOM 0 OIIK-4

TOHKH JaHHBIX?

a) HenpaBuibHOE MCIIONB30BaHNE MBIOTEKCOB

6) OOHOBPEMEHHBIH TOCTYTT HECKOJIBKIX TTOTOKOB K
o01ieMy pecypcy

B) Mcnonb3oBaHue aTOMapHBIX Omepanuit

r) HenpaBmisHas peaynm3armst CAS-onepanmii

2. | Kakoii MexaHn3M CHHXPOHHU3AIIUH ITO3BOJISET TTIOTOKAM 0 OIIK-4
OoXXugarb U3BMCHCHUSI COCTOSAHUA HCpCMCHHOﬁ?
a) Cemadop

0) YcrnoBHas nepeMeHHas

B) MbroTekc

r) CAS-oneparus

3. | Kakoii u3 crenyromux anropuTMOB He OJOKHPYET TOTOKH B OIIK-3
Y TIPEAOCTABIISET JOCTYI K JAHHBIM?
a) MeroTekc

0) Cemacdop

B) Lock-Free anroputm

r) Wait-Free anroputm

4. | Kak Ha3bIBaeTCs METOJ, KOTOPHIM MO3BOJISET HU30EKATH MpsioTekc OIIK-3
TOHOK JaHHBIX NIPH NapaJuIeIbHOM JOCTYIE K pecypcam?

5. | Ompenenenne mopsiaKa oTnepalyii B MHOTOIIOTOYHOM cpefie | Moenb maMsaTi OIIK-4

6. | Kakoii MexaHHW3M CHHXPOHHM3AaLUU HCIIOJIB3YeTCs JUIs Cemadop OIIK-4
OTpaHUYEHHSI KOJIMYECTBA MMOTOKOB, MOJIYYAIOUTUX JTOCTYII
K pecypey?

7. | Kak Has3biBaeTcs TOAXOZA, KOTOPBIM  HMCIOJB3YET | ACHHXPOHHBIN OIIK-4
ACHHXPOHHBIN BBOJI-BBIBOJL TUIst MOBBIILICHUS BBOJI-BBIBOJL
MIPOU3BOIUTEIEHOCTH?

8. | Kakoif Tum omuOOK YacTO BO3HHMKAET B pE3yNbTaTe Deadlock OIIK-3
HENPaBUJILHOTO MCIIOJIb30BAHMUS MBIOTEKCOB? (B3anMHas

OJIOKHPOBKA)

9. | Kakoii MexaHM3M CHHXpPOHHU3AIM{ II03BOJISIET TMOTOKAaM YcnoBHas OIIK-3
CUTHAJIU3UPOBATh JIPYT JIPYTy O TOM, YTO OHHU MOTYT nepeMeHHas
MPOIOJLKUTE BBIIOJIHEHUE?

10. | Kak Ha3bIBarOTCS allTOPUTMBI, KOTOPbIE TAPaHTHPYIOT, YTO Wait-Free OIIK-4
KaXIblii MOTOK 3aBEpIIUT CBOIO paboOTy 3a KOHEYHOE ITOPUTMBI
Bpemsi?

11. | Kako#if TepMHUH OMHUCHIBAET COCTOSHUE, KOT/Ia OJIUH TIOTOK Bzaumnas OIIK-4
YAEpKHBAeT  pecypc, OXHumas  Jpyrod  pecype, OJIOKMPOBKa
yIEPKUBAEMBIN IPYTHM IOTOKOM? (deadlock)

12. | Kakoii Meton wucnojb3dyercs s mnpoduauposanus | [Ipodunnposanue OIIK-3
MHOTONOTOYHBIX TPUIIOKEHUHN? MPOU3BOJUTENBHO

CTH

ONEeKTPOHHBIA JOKYMEHT
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