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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuMmiauHbel (Moxyinsi) «MHOromoTrouHas CHUHXPOHM3ALMS»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMITbIOTEPHBIC HaykH, Mpoduisb «IIporpamma apyx aumiomoB HIUY BID u LY «llpukinagnas
MaTeMaTHKa W WH(OpPMATHUKa», YTBEPKICHHBIM MpPUKa30M MHHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit deaepannu Ne 807 ot 23.08.2017 rona.

W3yuyenne pucuuiuiuHbl (Moayisi) «MHOronmoTo4Has CHHXPOHU3aLUs» IO3BOJISET
CTYJEHTaM OBJIJIETh KIIFOUEBBIMH HaBBIKAMU Pa3paboTKu 3((HEKTHBHBIX U MacHITaOUPYyEeMbIX
OporpaMM, 4YTO OCOOCHHO BaXHO B YCJIOBUSX COBPEMEHHOTO MHOTOIPOLECCOPHOTO
o0opysoBaHus. JTO 3HAHHWE TOMOTaeT M30eKaTh PACIPOCTPAHEHHBIX OIIMOOK, CBA3AHHBIX C
MHOTOIIOTOYHOCTBIO, U 00ECIEUNBACT CO3JIaHME HA/IEKHOTO MPOrPAaMMHOTO OOECTICUSHHS, YTO
SBIISIETCS. BXKHBIM aCMEKTOM B Oy yiel mpodecCuoHaIbHOM e TeIbHOCTH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
«[Iporpamma asyx muruiomo HUY BIID u LY «llpuknaagnas marematuka U nHGOpMaTUKa» U
BXOJIUT B 4acTh biioka 1, dhopmupyemyro ydacTHUKaMu OOpa30BATENbHBIX OTHOIICHWH, Kak
JTUCIUILIMHA TI0 BBIOODY.

Hucnurnuna (Mo1yIib) u3ydaercs Ha 2, 3 unu 4 kypce B 4, 5, 6, 7 unu 8§ cemectpe Ha BBIOOP.

Heap u3ydeHusi IMCHUIUIMHBI (MOAYJISA): 3aKiatodyaeTcd B (OPMUPOBAHUM TOHUMAHUS
npo0JieMbl CHUHXPOHMU3ALMM M TOHKM JaHHBIX B MHOTONOTOYHBIX TPUIOKEHHIX, HABBIKOB
UCCJIEIOBaHMSI peajlu3aluy NPUMHUTHBOB CHUHXPOHHM3allMU W UX HPUMEHEHUs Uil pa3paboTKu
HaJIKHBIX MHOTOITIOTOYHBIX MPUIIOKEHUNA U CEPBUCOB.

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— OCBOGHHME 3HAHMS UM [OHUMaHMsI PAaCIpPOCTPAHEHHBIX MPOOJIEM TOHKU JIaHHBIX,
yCTpOMCTBAa MPUMUTHBOB CUHXPOHHU3ALUY;

— (¢opMupoBaHHE YMEHUH NPUMEHEHUS MEXaHU3MOB CHHXPOHU3ALUMHU, peanu3aluu
CTPYKTYpPBI JaHHBIX ¥ aJITOPUTMOB, UCIIOJIB3YEMBIX B MHOTOIIOTOYHOM ITPOIrPaMMHUPOBAHUH;

— (opMupoBaHE HABBIKOB pealn3aliy Ha/IeKHBIX MHOTOIIOTOUHBIX MPOTPaMM.
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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:xxanue Nuauxkarop Ilepeyenpb MIAHMPYEMBIX
KOMIeTeHIIHH KOMIeTeHIIHH pe3yJibTaToB 00yUYeHHs 10
JUcCHMIIMHE (MOTYJIIO)
YK-1. Crioco0eH oCyIIecTBIATh VK-1.1. 3HaeT MeTObI IIONCKA U aHAJIH3a
MOUCK, KPUTUYECKUI uH(popmMaluu B o01acTu
aHaJIU3 U CUHTE3 MCKYCCTBEHHOT'O MHTEIIJIEKTA,
uH(pOopMalnu, IPUMEHATh OCHOBHbIE MPUHIIUITBI KPUTHUECKOM
CHUCTEMHBIN TOAXO/ JUIS OIICHKU UCTOYHHUKOB MH(OpMAaIUu 1
pellIeHus TOCTaBIEHHBIX UX PEJIEBAHTHOCTH
3ama4 VK-1.2. YMeeT KpUTUYECKHU OLICHUBATh
MCTOYHUKU MH(POPMALIUU U
CHUHTE3UPOBAThH JIAHHBIE U3
Pa3IMYHBIX UCTOYHUKOB JIJIS
pelIeHus 3a/1a4, TPUMCHSITh
CUCTEMHBIN TOJXO] K aHAIIU3Y U
PEIICHUIO0 KOMIUIEKCHBIX TPOOJIeM
VK-1.3. HNmeeT npakTHUeCKUit OMbBIT PaOOTHI
C COBpEMEHHBIMU WHCTPYMECHTAMH U
TEXHOJIOTHSMU TSI 00pabOTKH
uH(popManuu, GopMyITUPOBAHUU U
CTPYKTYpUPOBAHUHU 3a/1a4 Ha
OCHOBE IOJIy4YeHHOH HH(popMaIiu
OIIK-1. Crioco0eH KOHCYITETHPOBATh OIIK-1.1. 3HaeT OCHOBHBIE KOHIIEIIUN U
1 UCIIOJIb30BaTh TEOpUH B o0yacTu
(byunamenTanbHbIe 3HAHNS B MaTeMaTUYeCKOro aHalln3a 1
00J1aCTH MaTeMaTHIECKOTO CMEKHBIX JICIMILIHH, METO/IBI i
aHaNM3a, KOMIUICKCHOTO U [O/TXOITbL, HCTIOMB3YEMBIE B
(GYHKIIMOHAILHOTO aHAaJIH3a
anrebph, AHATHTHIECKO]] Pa3IMYHBIX 00JIACTAX MAaTEMATUKHU
reoMeTpH, OIIK-1.2. YMeeT NpuMeHATh MaTEMAaTUYECKUE
JuddepeHmaTLHO METOJTBI JITSI PEIICHHUS
TeOMETPHHU M TOIIOJIOTHH, NPO(ECCHOHANIBHBIX 33124
un@@epeﬁvunansﬂmx . OIIK-1.3. HmeeT npakTUYECKUI OIBIT
YPaBHEHIH, ACKPETHON pa3paboTKU U peanu3arus
MaTEeMaTHUKH U .
MATEMATHIECKOH JIOTHKIL, MaTeMaTUYeCKUX MOJIeIeH B
TeOpHH BEPOATHOCTEH, poecCHOHAEHOM IS TENIbHOCTH
MAaTEMATUYCCKOU
CTaTUCTHUKHU U CHy‘IaI\/’IHBIX
HPOLIECCOB, YHUCIICHHBIX
METOJIOB, TEOPETUUECKOM
MCXaHUKHU B
npohecCHOHANBHOMN
JIeSATEIbHOCTH
OIIK-6 Cnoco0OeH pa3pabaTbiBaTh OIIK-6.1. 3HaeT alnropuTMbl pazpaboTKH,

AJITOPUTMBI U
KOMITBIOTCPHBIC
MporpaMmal, IMPpUroJgHbIC

KOMIILIOTCPHBIC ITPOTrPpaMMBI, a
TAKXE aJITOPUTMBI BBIYHCITUTEIILHOM
MaTeMaTHUKU B 00JIaCTH
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AJId ITPAKTHYCCKOI0
IMPUMCHCHUA

HCKYCCTBCHHOI'O MHTCJUICKTA

OIIK-6.2.

YMmeeT pazpabaTeiBaTh
MaTeMaTHYECKUE MPOTrpaMMHbIE
MPOAYKTBHI U KOMILIEKCHI C
UCTIOJI30BAaHUEM COBPEMEHHBIX
TEXHOJIOTMH IPOrpaMMHUPOBAHHUS B
00J1aCTH HCKYCCTBEHHOTO
HHTCJIJICKTAa

OIIK-6.3.

NmeeT nmpakTU4eCcKkuil OnbIT
pa3paboTKH MHTEIUICKTYaTbHBIX
MH(OPMALIMOHHBIX CUCTEM JIJISt
BU3YaIH3aIUH PE3yJIbTaTOB
UCCIIEIOBaHMI B 00J1acTH
MCKYCCTBEHHOI'O MHTEIIJICKTA

IK-1. CnoocobeHn
MaTEMAaTHYECKOI
TOYHOCTEIO,

000CHOBBIBATH

AHAJIN3UPOBATDH

dbopMyIupoBaTh 337241 C

IK-1.1.

3HaeT METO/IbI U MOJAXOJIBI K
(hopMyTUPOBAHUIO 3a/1a4, a TAKKE
OCHOBHBIC TPHHIIUTIBI
MaTeMaTHYECKOTO JOKa3aTeIbCTBA
U aHaJIM3a Pe3yJIbTaToB

YTBEPKJIEHHS CTPOTO U

IIOJIyYEHHBIE PE3YIIbTaThI
B 00JIaCTH MaTEeMAaTUKU U
KOMITBIOTEPHBIX HAyK

IK-1.2.

YMeeT KOppEKTHO CTaBUTh U
dbopMynupoBaTh MaTeMaTHYECKHE
3a/1auu, TPUMEHSTH CTPOTHE
METO/IbI IOKA3aTeIbCTBA U
aHATM3UPOBATH MOJYUCHHbBIE
pe3yIbTaThl

I1K-1.3.

HmeeT onbIT paboThI € 3a7a4aMu B
00J1aCTH MaTEMATHUKH U
KOMITBIOTEPHBIX HAYK, BKITIOYast
HpI/IMeHCHI/IC MATCMATHYCCKUX
METOJIOB JIJISl pEeUICHUS
HpaKTI/ILICCKI/IX 3a1a4
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jexkmun | CeMHuHapBI Kontpoun CamocTrosiTen KOHTPOJTL
(MpaKTHYECK bHast padora yCIeBaeMoCTH)
ue 3aHATHS)
1 [IpoGiiema roHKu 7 7 32 IIpoexThl
JAHHBIX W TIPOCTast
CUHXPOHU3AIUS C
MTOMOIIBI0 MBIOTEKCA
2 ApPXUTEKTypHbBIE 7 7 32 IIpoexThl
ACTICKTBI
MHOTOMOTOYHOMN
CHUHXPOHHU3AIIH
3 Knaccuaeckue 7 7 32 [IpoexTot
MCXaHU3MBbI
CUHXPOHH3alINU
4 MexaHnu3MBI 7 7 2 32 [IpoexTst
CHUHXPOHU3AIUY IS 3amura npoekrTa
BBICOKOHAIpy>KEHHBIX
CHCTEM
3auem c ouenkoi 4
Hmozo: 28 28 6 128
O6vem oucyuniunsvt (Mooys) 190
(6 ax. u.)
O6vem Ooucyuniunvt (MoOyasn) 5
(6 3au. eo.)

4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)

Nen/m HanmenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCIHUNJIMHBI (MOYJIs1)
1 IIpoGiieMa roHkW JnaHHBIX U | [IpoOGnema roHku gaHHbIX. OIKMOKK B apauienbHOH pa3padorke. CAS-

mnpocrasd CHUHXpOHH3alusl C | onepanuu U aTOMHUKH. MBbIOTEKCHI.
IIOMOIIBIO MBKOTCKCA

2 ApXUTEKTypHBIE aCTIEKTHI Mogens namsita. [IpodunupoBanue 1 TeCTUPOBaAHHE
MHOTOIOTOYHON CHHXPOHHU3AINH

3 Krnaccuueckne MexaHU3MBI Ycnosuele nepemenHble. CeMadopsl.
CHHXPOHM3ALUH

4 Mexanu3mbl CHHXpoHH3alwn i | HeOnokupyromue crpyktypsl gaHHbiXx. Lock-Free u  Wait-Free
BBICOKOHArpyXEHHBIX CUCTEM QJITOPUTMBI. ACHHXPOHHBIN BBOJ-BbIBOA. Green Threads. Kopytussl.

CTpyKTypHBIe Ia0JIOHKI pa3padOTKH.

DNEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Yunpame, D. C++. IlpakThka MHOTOINOTOYHOTO MPOTPAMMHPOBAHUS @ MPAKTUYECKOE
pykoBoacTtBo / D. Yumbsimc. - Cankt-Ilerepoypr : IMutep, 2020. - 640 c. - (Cepus «Jus
npodeccuonanoBy). - ISBN 978-5-4461-0831-2. - Tekctr : omekrpoHHbii. - URL:
https://znanium.com/catalog/product/1733519.

2. lyxanoc, M. Golang ans mpodu: pabora ¢ CeTbIO, MHOTOIOTOYHOCTH, CTPYKTYPHI
JMAHHBIX W MamuHHOe oOydeHue ¢ Go : mpaktuueckoe pykoBoactBo / M. Llykamoc. - CaHkT-
[TetepOypr : [Tutep, 2021. - 720 c. - (Cepus «ns npodeccuonanony). - ISBN 978-5-4461-1617-
1. - Texkcr : anekrponHbIit. - URL: https://znanium.ru/catalog/product/1733707.

3. Yunesamc, DO. IlapamnenbHoe nporpammupoBanue Ha C++ B neifctBuu. Ilpaktuka
pa3paboTKU MHOTOIIOTOYHBIX MPOTPAMM : MIPAKTHYECKOE PYKOBOJCTBO / D. YHIIBSIMC ; TIEp. C aHTJI.
A. A. CnuHkuHa. - 2-¢ u31. - Mocksa : JIMK Ilpecc, 2023. - 673 ¢. - ISBN 978-5-89818-319-6. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2102606.

4. Kmupn, C. Konkypentnoctb B C#. ACHUHXPOHHOE, MapajijieIbHOE U MHOTOINOTOYHOE
IporpaMMUpOBaHue : TpakTHueckoe pykoBojactBo / C. Kmupu. - 2-e mexn. uzna. - CaHkT-
[TeTepOypr : [Tutep, 2020. - 272 c. - (Cepus «lns npodeccuonanony). - ISBN 978-5-4461-1572-
3. - Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1756127.

/Jlonoanumenshasn numepamypa:

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.

3. OrneBa, M. B. IIporpammupoBanue Ha s3pike C++: MpaKTUYECKUHN KypC : YUeOHUK IS
By30B / M. B. Ornesa, E. B. Kynpuna, A. A. KazaukoBa. — 2-e u3j., nepepad. u gon. — Mocksa
: UsnarensctBo FOpaiit, 2025. — 342 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-18949-
0. — Tekcr : smextpoHHbIi // OOpaszoBarenbHas tiargopma HOpait [caiit]. — URL:
https://urait.ru/bcode/563618.

4. Yunesamc 3. [lapamnenbHoe mnporpammupoBanue Ha C++ B pgeiictBum. Ilpaktuka

pa3paboTKu MHOTOMOTOUHBIX MporpamM. Ilep. ¢ anrn. Couakun A. A. — M.: JIMK IlIpecc, 2012.
—672c.: un. — ISBN 978-5-94074-448-1.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKU, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIUOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
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https://znanium.com/catalog/product/1733519
https://znanium.ru/catalog/product/1733707
https://znanium.ru/catalog/product/2102606
https://znanium.com/catalog/product/1756127
https://urait.ru/bcode/563618

WHIUBUIyAJIbHBIX KOHCYJIbTALlUN, TEKYIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAlllU, a TAaKKe
MOMEIIEHUS JUISI CAMOCTOSTETILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOENbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYYECHUS, CIYXAIIUMHU JJIsl TPEJCTaBICHUs y4eOHOU
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasl JEMOHCTPallMOHHOE 000pyI0BaHHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISL MCIIOJIb30BAaHMS MHBAIMAAMM M JIMIAMU C OIPAaHUYEHHBIMHU BO3MOYKHOCTSMH 310pPOBbBS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  HMH(OPMAlMOHHO-00pa30BaTEeNbHYIO  Cpeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue nmoprasa CcbLika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000HO
pacnpocTpaHsiemoe

Onepauuonm,le CHUCTECMBbI:

Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOe

BpaysepsI:

Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe
OducHble MPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3UOHHOE

TeXstudio 3apyOexHoe CcBOOOJ/IHO pacpocTpaHsIeMoe
Adobe Acrobat Reader 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

IIporpamMmmHoe oGecnieyeHne VISl IVIAHNPOBAHMSA M Y4eTa BpeMEHH:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Toggle app | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

CucreMbl YHPaBJCHUSA NMTPOCKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | nuiensuonHOE
Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensnonHOE
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIPaBOBast OTCYECTBEHHOE | JIMIICH3HOHHOE
cucTemMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mist 6usnaeca OTEYECTBEHHOE | JUIIEH3HOHHOE

Cranpaptaeiii Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0eIKHOE CBOOOJHO pacIpOCTPaHIEMOE
Bash (Unix shell) 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHoe CBOOOJIHO pacpoCTpaHsIeMoe
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | cBOOOHO pacmpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe

7. MeToanuyeckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mpouecce u3ydeHus TUCHUILUIMHBI (MOAyis) «MHOTOMOTOYHAS CHUHXPOHH3AIUS» B
paMKax TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HCHOIB3YIOTCS TaKHE BHJBI Y4E€OHOU paOOThI, Kak
JEKIMU, CEMHUHApbl, TPOEKThI, a TaKXKe pPa3TUYHbIe BHUABI CAMOCTOSTEIHHONH pPabOTHI
oOydJaromuxcsi IO 3aJaHhI0  TpenojaBaTeNisi, HaNpaBJICHHbIE Ha pPAa3BUTHE HABHIKOB
npohecCHOHANBFHOM JIEKCUKH, 3aKpeIUIeHHe MPaKTUYECKUX MpodecCHOHATbHBIX KOMIETCHIINH,
MOONUIPEHUE NHULIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOEe, IIOCJIEIOBAaTEIbHOE, MOHOJIOTUYECKOE  HM3II0KECHHE
IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IIpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KpaTKO U CXEMaTU4HO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJHEHHUs, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOW JuTeparype. Eciu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Yyacmue 6 cemunape (ayoumopuas paboma) — akTuBHas paboTa CTyJE€HTa Ha CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MPEIMOAABATENS M YIaCTHE B JUCKYCCHH.

s ycrienHoro y4actusi B CEMUHApE CTYI€HTaM PEKOMEHIYETCs 3apaHee 03HAKOMUTHCS C
TEMON OOCYXJEHHUS, MPOYUTaTh HEOOXOIUMBIE MaTEpPHAIBl U TIOJTOTOBHTH BOIMPOCH. BakHO
AKTHBHO CJIyLIaTh U BOBJEKATHCS B IUCKYCCHIO, BBICKa3bIBasi CBOM MHEHUS U apIyMEHTHUPYS HX.
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[Ipn oTBeTax Ha BOIPOCHl MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIE3HO NOAAEPKUBATH AUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000raTUTh 0OCYKIEHNUE U PACIIUPUTh CBOU 3HAHMU.

Ilpoexm — uccrnenoBarenbckas padboTa 1Mo Kypcy U Mpe3eHTaIHsI pe3yJIbTaTOB.

JIJ1s yCHeIHON OATOTOBKU K MPOCKTY PEKOMEHIYETCS: YETKO ONPECIIUTD [IEJIU U 3a1a9n
MPOEKTAa; COCTABUTH TUTAH PabOTHI, pa30OMB MPOEKT HA 3TaIlbl C YKa3aHUEM CPOKOB BBITTOJIIHEHUS
KQ)KJ0r0 M3 HUX; MCIIOJIb30BaTh Pa3HOOOPa3HbIC UCTOYHUKH HH(POPMAIIMK U HHCTPYMEHTBI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH ITO
HE00X0aUMO.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YYECOHON AUCIMILTUHBI (MOTYIs).

B mipotiecce camocTosITeIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH MPYU MUHUMAIBHOM y4YacTHH MpernoiaBareis. 3aaun CTyeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE yU4eOHO-UCCIIEeI0BATEbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHUBAHUA Pe3y/IbTATOB 00y4YeHHs 110 JUCHUILIMHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
AUCHUILINHE (MO1YJ/110) < MHOronoToYHasi CHHXPOHHU3AHT»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIiH.

IIpomexyTouHasi aTTrecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (popme
3auema ¢ OWEHKOW, TP 3TOM TIPOBOJUTCS OIEHKAa KOMIICTCHIIMH, C(OPMHUPOBAHHBIX IIO
JUCILIUILINHE.

Jns oleHWBaHMS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M TMPOMEKYTOYHOW aTTECTalUU
UCTIONIB3YETCS IeCATUOAIUThHAS IKaJla OIECHUBAHUS, KOTOPas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

JecaTubannbuas) IlaTtudanbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4er
OLIEHKA OLIEHKA 00yueHus 1o JUCHHUILINHE (MOLYJII0)
10 OTan4HOo 3aureHo CTyZeHT MOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIUYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, "
8 OTIMYHO 3auTeHo rmy0oKo  ocMeicisier aucuuiuiuHy. OH

CaMOCTOSITEIIHHO u JIOTHYECKU
MOCIIEI0BATENIEHO OTBEYAET Ha BCE BOMPOCHI,
aKIIGHTUPYs  BHUMaHWe Ha HauOosee
BAYKHOM. YMmeer aHaJIU3UPOBATh,
CpaBHHBATH, KJIacCU(UIUPOBaATH, 000011aTh,
KOHKPETH3UPOBaTh U CHUCTEMaTHU3MPOBATH
W3YYCHHBI MaTepHal, BBIACISS KIIOUEBbIC
MOMEHTHl W YCTaHaBIIMBas IMPUYUHHO-
CJIEICTBEHHBIC CBA3U. YeTKo (GopMyIupyer
OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
pe3yJIbTaThl aHaJH30B n JIPYTUX
WCCIICIOBAHNN, a TaKXKe PEIIaeT CIIOKHBIC

3aJa4du. CTy):[eHT XOopomo 3HaKoOM C
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

METOAaMHU HCCIEeJOBaHMs, HEOOXOIUMBIMH
U TPAaKTUYECKOW AEATEIbHOCTH, U yMEEeT
CBA3BIBATh TEOPETHUYECKHE aCTEKTHI
JUCHUIUIMHBL (MOAYIS) C TMPAaKTUYECKUMHU
3a7adyamMH.

Xoporiio

3aureHo

Xoporo

3auTeHo

CryneHt oOnamaeT 3HAHUSAMHU IpenMeTa
MOYTH B TIOJHOM o00beMe paboueii
IPOTPaMMBI U CAMOCTOSITEIIEHO, JIOTHYECKH
MOCJIEe0BAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKIEHTHPYSI BHUMAHHUE Ha
Hamboee 3HaYNMBIX MOMeHTax. OH ymeer
aHaATM3UPOBATH, CpaBHUBATB,
KJIACCU(HUIPOBATD, 0000maTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
W3YYEHHBIA  MaTEpHall, BBIICHSS  €ro
KJIIOYEeBbIE aCMEKTHl W YCTAHABJIMBAs
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
®opmynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YIbTAThl aHAIU30B U
JIPYTUX WCCIENOBAaHUM, a TaKXKe peuiaeT
CJIOXKHBIE CHTYyallMOHHBIe 3a1a4yn. CTyIeHT
XOPOIIIO 3HAKOM c METOAaMHU
UCCIIEZIOBaHUS,  HEOOXOOMUMBIMH  JUIS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMCECT
CBA3bIBATH TCOPETUYCCKHUEC ACIICKThI
npesMeTa ¢ IPaKTHIECKHUMU 3aJadaMu.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

Crynenr obnamaer 0a30BBIMH 3HAHHAMHU
M0 TUCIUIITHHE (MOIYJITIO), HO HCTIBITHIBAET
TPYAHOCTH MIPU CAMOCTOATENBHBIX OTBETAX
W WCIIOJIb3yeT HETOYHBIE (hOPMYIUPOBKHU. B
X0/lIe OTBETOB OH JOMYCKaeT OLIMOKH,
Kacarouuecst cyTd BompocoB. CTyAeHT
CIOCOOEH pemaTh TOJBKO CaMble NPOCThIE
3aJjauyd M BJaJeeT JHIIb MHUHUMAaJIbHBIM
Ha0OpPOM METOJI0B HCCIIEI0BAHMUS.

He cnan

He 3aureno

He cnaun

He 3aureno

He cnaun

He 3aureno

CrymeHT He OBIaZell  00sS3aTe/IbHBIM
MHHAMYMOM 3HAHHM 10 TMpEeAMETy U He
MOXET OTBETUTb Ha BOMPOCHI, JAXKE €CIIU
MPENOoIaBaTeNh 3aqacT IOTOJHUTEIHHBIC
HaBOJSIIINE BOIIPOCHI.

Hucnunnuaa (Moyib) « MHOTOITOTOYHAST CHHXPOHM3AITUS) OLICHHUBAETCS CIIETYIOIIUM

obpazom:
AKTHBHOCTH Bec |KoauuectBo Onucanne
[TpoexTsl 30% 3 HccnenoBarenbekast paboTa 1o Kypcy M Ipe3eHTaIus

pe3yIbTaTOB.
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AKTHBHOCTH Bec |KoanuectBo Onucanne

3amuTa npoeKTa 40% 1 IIpeseHTanus UTOroBOro NPOEKTa MO JUCIUIIIINHE
(MomyIr0)
3a4er ¢ OICHKOM 30% 1 ITucbMeHHast WM yCTHasE paboTa HaJl 3aIaHUCM,

HaIpaBJIEHHBIM Ha MTPOBEPKY MOTyYEHHBIX 3HAHUN U
HABBIKOB I10 TUCITUILTHHE (MOJTYJIIO)

®opmyJia pacyéTa UTOrOBOM OLEHKH MO AMCHUIJIMHE (MOAY/I0) «MHOronmoTo4YHasi
cunxponmn3anua»: «0,3 X cpeanee 3a mpoekthl + 0,4 X cpennee 3a 3ammry npoekta + 0,3 X 3ader
C OLICHKOW».

Texkyummii KOHTPOJIb yCIIeBAeMOCTH 00y4aKIIUXCS M0 JUCHUIIIHHE (MOAYJII0)

I[IpumepHbIe 3a1aHUA /151 IPOEKTOB

[TpoekT 1. «I"OHKM TaHHBIX ¥ KOPPEKTHAsI CAHXPOHM3AIMs: OaHK TpaH3aKIIHI»

Tema: [IpoGiema roHOKpo6IeMa TOHOK JaHHBIX; OMIMOKH MapajlieIbHOW Pa3paboTKy;
CAS/aToMUKH; MBIOTEKCHI.

3anaHue

Peanu3oBaTh MHOTOMOTOYHOE MPUIOKEHUE-CUMYISATOP OAHKOBCKUX CUETOB:

e EcTb cueToB (6anaHCOB) U OTOK TpaH3aKIUi (IepeBoIbl Mexay cuetamu). N\

e [TapamienbHO BBHINOJMHAIOTCA PAOOTHUKH, KX Il 0OPMIISIET IEHEXKHBIE IEPEBOBI. |

e TpeboBanus:

1. TapaHTHPOBATEKOPPEKTHOCTH GATaHCOB ((CyMMapHBIN OaJaHC CUCTEMBI TOCTOSTHHBIMH,
HET «IIPOIABIINX»/ «CO3JaHHBIX» JICHET).

2. 2 peasm3anuu cuaxponusanun:IIpenycMoTpers kak MUHUMYM TpaHcroprT:

e BapUaHT A: MBIOTEKCHI (HarIpuMep, OJOKUPOBKA HA CUET/IIAp/Ta0IUILy);

o BapuadT b: aromuku/CAS (rae npumeHsieTcs; TEpMUH THOPU).

3. ¢punanpoBepsieT MHHBAPHAHTBI UU PEXUM «cTpecc-TecT» (Oombiune H/T/onepanmii).

4. CobpaTbMeTpUKH NPOU3BOAMTEIBLHOCTH : IPOIYCKHAs CIIOCOOHOCTD, 3aJIepiKKa
(p50/p95), Bpems BoimonHenus, CPU.

Moxno nenats Ha C++/Rust/Go/Java (Ha BBIOOD).

OTarnsl MOArOTOBKH MPOEKTA

1. IlocTanoBKa MojeJieil JaHHBIX 1 HHBAPUAHTOB

e (opmManbHOE ONMCAaHKE TOTO, YTO CUUTAETCS «KOPPEKTHO» (MHBAPUAHTHI), U I'/I€ MOTYT
OBITH TOHKHU.

2. HauBHasn (cjioMaHHAas1) Bepcusi

e BepcHs 0e3 CHHXPOHHU3AIMH WU C 3aB€A0MOM OMIMOKOMN (/1711 MOOMIIBHBIX TOHOK).

3. BapuaHT ¢ MbIOTEKCAMH

e BBIOpaTh MEPEKITIOYATENb: TI100aabHas OJOKUPOBKA, OJIOKUPOBKA JIJIST KAKIOW YIETHOM
3aIMCH, YIIOpAJ0YMBaHNE OJIOKMPOBOK (BBIXO U3 B3aUMOOJIOKUPOBKH).

4. Bapuant ¢ CAS/aTromukamu

o [lpopaboTtath, uTO pearbHO MOXKHO caenath lock-free (Hampumep,
Hanucanue/3auncienue yepe3 CAS-1ukiibl, 1100 ouepeasr Tpan3akiuii lock-free +
3alUIEHHbIE OaJIaHCHI).

5. TectupoBaHue u cTpecc

e IOHHUT-TECThI HA KOPPEKTHOCTH, CTPECC-TECTHI HA TOHKAX, OIMOKH.

6. Bapuantbl npopuaIupoBaHus U CPABHEHUS
CpaBuute A u B 1o MeTpukam U cieinaiTe BHIBOJIBI.
OTt4er + BOCIPOM3BOAMMOCTD
o README: kak cobpaTb/3amyCTHTh, TapaMeTPhbl, 0KHIaeMbIe PE3yIbTATHI.

~
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Kpurepuu nzmepenus (10 6aos)

1. KoppeKkTHOCTb (MHBAPHAHTBI, OTCYTCTBHE NOTEPh AeHer, OTCYTCTBHE FTOHKH
JAHHBIX) 04

2. JIBe peajM3aniMyi CHHXPOHHM3AIUH + OCMBICJEHHBII BbIOOP cTpaTerun — 0-2

3. TecTpl/cTpecc/neMoHCTPaLMsl HAMIEHHOH TOHKH B HauBHOIi Bepcuu — 0—2— 0-2

4. IpodpuaupoBanue u cpaBHeHue (rpapuKu/Tadanubl, BIBOABI) — 02

Kpurepuu 3amursel

o [loka3aTp Ha 3amure:

1. 3amyck HauBHOM BepcuH, Iie NEPUOANYECKH IOMAETCs» UHBAPHAHT;

2. 3aIyCK KOPPEKTHBIX BEPCUH U MPOBEPKA NHBAPUAHTOB;

3. MEPTBBINA, KaKasi HMEHHO FOHKA ObLJIa U KaK YCTPAaHEHA;U KaK aJalTUPOBAaHO;

4. nouemy BriOpanHast CAS-1oruka KOppekTHa (TJe TOUKa JIMHeapU3aluu/I04eMy HeT
ABA-tipo6iem, eciii akTyasabHO);,

5. Pe3ynbTarhl MpoUINPOBaHUS: TA€ Y3KO€ MECTO, KAK MEHSETCSI MaCIITAOMPOBAHUE TIPU
pPOCTE MTOTOKOB.

[Tpoexkrt 2. «IIponsBoaurens—IlorpeOuTennb: ycioBHbIE TEpEMEHHbBIE U ceMadopbl +
OTpaHUYCHHBIN Oydep»

Tema: ycroBHBIE IepeMyCIOBHBIE TEpEMEHHbBIE; ceMadOpbl; CHHXPOHU3AIHS IOTOKOB.

3amanue

PeanuzoBaTh cuctemy 00pabOTKH 3a1a4:

e Heckonbko mpo/r0cepoB-MOTOKOB TeHEPUPYIOT 3a1auu (HampuMep, CTPOKH
TeKcTa/guciia/pansos).

o Heckonbko mOTpeOUTENBCKUX MOTOKOB 00pabaThIBAIOT 3a1a4u (HanpuMep, MapCcHHTr,
XAIIMPOBAHUE, KOMITPECCHS).

e Mexaypes —orpaHudeHHbli 0ydep dbukcupoBaHHOTO pazmepa (GUKCHPOBAHHOTO
pa3mepa (odepen).

» TpeGoBanus:

1. nBym# ciocobamu :Peann3oBath orpaHMueHHbIN Oydep :

BapuanT A:mutex + condition_variable|, “(aBe ycmosus: , ); not_emptynot_full

o BapuaHT b: cemadopsl (HanpuMep, 1 ) + MBIOTEKC Ha CTPYKTYpY AaHHBIX. |temsslots

2. TlognepxuTte : mpaBwiIbHOE 3aBepiieHrue Consumer'oB, KOT1a IPOU3BOIUTENS 3aKOHYAT.
3. M3MepbTe Mpou3BOIUTEIBHOCTD Pa3HbIX pa3MepoB Oydepa U KOJIUUeCTBa MOTOKOB.
Orarnbl NOATOTOBKH MPOEKTa

1. Cneundukarus uarepdeiica ouepenu: , PUshpop , cem, , cemaHTHKa OJIOKUPOBOK. Close

2. Peammzamus A (condvar): KOppeKTHas paboTa C «JI0KHBIMU TPoOYyKAeHUsIMIY, While-
HPOBEPKH.

3. Peammzanus B (cemadop): KoppeKTHOE KOMOMHHUPOBaHUE ceMaOpOB U MBIOTEKCA.

4. Tectsl:

o (¢unancossle (FIFO/He Tepsiem 3amaun),

e cTpecc (MHOTO MOTOKOB, HEOOMBIION Oydep),

e 3aBEpUINUTH (3aKPHITH).

5. benumapku: moo0patk neszaxu, coopars TabaULbl/TpadUKH.

6. WToroBeIi OTYET: KOTJa KaKasi peajn3aliysi JyqIle H MoYemy.

Kpurepun nzmepenus (10 6amion)

1. —0-4

2. JIBe peaausanuu (condvar u ceMadopbl) ¢ 0IMHAKOBOIi BHElLIIHeli CeMAHTHKOH —
—0-2

3. KoppexTHoe 3aBepiieHue (3aKPbITHE/0CTAHOBKA) M 00padoTKa KPpaeBbIX CJy4yaeB
—0—0-2

4. BeHUMapKH ¥ BbIBOAbI (BIMsiHHe pa3Mepa Oydepa, K0JI-Ba IOTOKOB) 0-2
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Kputepun 3amuTs

B 3amuty coGmoneHus:

pabora ¢ MmajgeHbkuM O0ydepom (1-2 snemenTa) 6€3 3aBUCUMOCTEH;
KOPPEKTHOE 3aBEPIICHNE BCEX MTOTOKOB;

0OBSCHHUTS, MOYeMy B condvar-Bepcuu ycaoBus MPOBEpKH jenatotcs B While ;, a ve ; If

0OBSICHUTB, ITOUEMyY ceMadopbl MPaBHILHO OTPaHUYMBAIOT odepenb; Items/slots

ok w0

IIPOU3BOJUTENIBHOCTD U CAENATh MH)XEHEPHBIN BBIBO.
[IpoexT 3. «Hebnokupyromas cTpykTypa AaHHbIX: lock-free crex/ouepens + Harpyska»

Tema: HEOMOKUPYIONTMEHEOTOKUPYIOMIAs CTPYKTYpa JaHHBIX; 0€3 OJI0KHpOBKH/0e3
oxxunanus; KAC; (onuuoHanbHO) KOPYTHHbI/3€1€HbIE HUTKH.

3aganue

PeanunzoBaTh U yduTHIBaTh HEOJOKUPYIOUIYIO CTPYKTYPY JaHHBIX 10 BEIOOPY:

e Mexxaynaponusiii 1:becotokupoBounsiii crek (Treiber)

e Enunnna 2:0uepennb 6e3 0j10kupoBku (Maiika — CKOTT) (ciioxHee(CI0KHBIN)

TpeboBanmus:

1. PeanuzoBath cTpykTypy Ha aromukax/CAS (6e3 MbIOTEKCa B KPUTHUECKOM ITYTH).

2. ABAllpexycmotpets nmpobieMy (J1r000i mpreMiIeMblid crioco0): moMedeHHbIE
yKa3zaTely, yKa3aTelld OaCHOCTEH, BOCCTAHOBJIEHHUE T10 3110XaM, 3allpeT OCTAHOBKH Y3JI0B B
TECTOBOM PEXKUME (MUHHUMYM) + 0OBSICHEHHUE 3a1peTa.

3. JlenaeM TecT «MHOT0 IPOU3BOAUTENEH/IOTpeOUTENEH)» +HTIPpOBEPKA KOPPEKTHOCTH (HE
TEpsIEM 3JIEMEHTBI, IOPSII0K — COTJIACHO BBIOPAHHOM CTAUN).

4. CpaBHUTb C PEUTHHTOM MBIOTEKCA (0a30BbIi YPOBEHB ).

Oransl TOATOTOBKU MPOEKTa

1. Touka nuHeapu3zaunuBBIOOp CTPYKTYpPHI (CTEK/0OUepeb) U ONUCAHUE TUHEHPU3YEMOCTH
(rme Touka JIMHEApU3aIiM ).

2. 3amok PeannPeanuzanus lock-free anropurma (CAS-1UKIB).

3. Ympasnenue nmamsateio/ABA (MUHUMAIBEHO PabOTOCIIOCOOHBIH MOIX0 +
000CHOBaHHUE).

4. TectupoBanue: HYHKIIMOHAIBEHOE + CTpecC + paHAOMU3NPOBAHHBIE TECTHI.

5. benumapku: cpaBHeHue lock-free u MploTekca pu pa3HbIX MOTOKAX/HATPY3Kax.

6. JlokyMeHTAaI¥s: OrpaHUICHHS], KOTOPhIC rapaHTUPYIOTCs (0e3 OJIOKHPOBKH WitH 0e3
O’KU/IaHus), T/Ie BO3MOXKHA JAerpaalus.

Kpurepun nzmepenus (10 6anos)

1. KoppekTHOCTB (JIMHEHPHU3YeMOCTh HA TeCTaxX, OTCYTCTBHE NOTEPh/Ay0INKATOB) —
—04

2. PeanbHast HeOsokupylomas Beiiaua (CAS, 0e3 cKkpbITOil 0.,10KHPOBKH
onoxkupoBkn) — 0— 0-2

3. Pemenne/oocy:xnenne ABA u ocBodo:xxaenune namsatu —— 0-2

4. CpaBHeHHe ¢ 0230BbIM YPOBHEM MbIOTEKCA + BHIBOABI 110 MPOU3BOAUTEIHLHOCTH —
0-2—0-2

Kpurepun 3amurer

o [loka3ars:

1. TecTsl, KOTOpBIE «JIOMAIOT)» HAMBHYIO JIOCTABKY (€CJIH €CTh) U MepeatoT B Bally
CTpaHy;

2. 00BsSICHEHHE TOYKH JIMHEAPU3AINH U TIOYEMY OTIepaIlii KOPPEKTHBI IPH TOHKAX;

3. uro Takoe ABA uMeHHO B BalleM KOJIe M HACKOJIBKO Bbl OTPAHUYEHBI B PUCKE;

4. pesynbTaThl OeHuUMapKoB (koraa lock-free OpicTpee/MeneHHEe);

5. Kakue rapanTuu JaroT Bamly CTpyKTypy (6€3 OJIOKHPOBKH, HO He 0€3 0XKHJIaHHs) U YTO
9TO O3HAYaeT.

DNEeKTPOHHBIA JOKYMEHT



3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3apanue OtBer Komneren
n/n 11970
1. | YTo u3 cieayroniero sSBiseTcss OCHOBHBIM UCTOYHUKOM TOHKH 0 OIIK-6
JTAHHBIX?
a) HempaBunpHOE HCIOIb30BaHIE MBIOTEKCOB
0) OnHOBpEMEHHBIN TOCTYI HECKOJIBKUX MOTOKOB K 00IIEeMY
pecypey
B) Hcronp3oBanne aTOMapHBIX OTIeparini
r) Henpasunbaas peanuzaist CAS-onepanuii

2. | Kakoii MexaHW3M CHHXPOHH3ALIUH MO3BOJISIET IIOTOKAM 0 OIIK-6
OKHJIaTh U3MEHEHUS COCTOSIHUS IIE€PEMEHHOM?

a) Cemadop
0) YcioBHas nepeMeHHast
B) MBIOTEKC
r) CAS-onepanus

3. | Kakoii u3 cnenyomux anropuTMoB He OJIOKUPYET MOTOKH U B OIIK-1
MIPEeIOCTABISAET TOCTY K TAaHHBIM?

a) MproTekc
0) Cemacdop
B) Lock-Free anroputm
r) Wait-Free anroputm

4. | Kak Ha3bpIBaeTCS METOJ], KOTOPBIH MO3BOIISIET U30€KaTh TOHOK | MBIOTEKC OIIK-1
JIAHHBIX MPH NMApaJUIeIbHOM JOCTYIE K pecypcam?

5. | OnpeneneHue nopsiaka onepaiyii B MHOTOIIOTOYHOM cpefie Monenb OIIK-6

naMsITH

6. | Kakoii wmexanm3M cuHXpoHW3amuu wucnons3dyercs st | Cemadop OIIK-1
OTpaHWYEHHS KOJIMYECTBA MOTOKOB, IMOJNYYAIOIIUX JOCTYN K
pecypey?

7. | Kak Ha3pIBaeTCs MOAXOJ, KOTOPHIA UCIOIh3yeT aCHHXPOHHBIH | ACHHXPOHH IK-1
BBOJI-BBIBO/JI JIJIS TOBBIIICHHS TPOU3BOIUTEIBHOCTH? Il BBO/I-

BBIBOJ]

8. | Kakoit Ttmn omnmbox wacTo Bo3HMKaeT B pesyiabrare | Deadlock VK-1

HEMPaBUILHOTO UCTIOIB30BAHUS MBIOTEKCOB? (B3aumHas
OJIOKUPOBKA)

9. | Kakoii wMexaHW3M CHHXPOHHM3AllUM IO3BOJISIET TIOTOKaM |  YcCIOBHas [K-1
CUTHAIIM3UPOBATh JIPYT JPYry O TOM, 4YTO OHHM MOTYT | IepeMeHHas
MPOIOJLKUTE BBIIOJIHEHUE?

10. | Kak Ha3bIBalOTCS alrOPUTMbI, KOTOpbIE rapaHTupyior, uro | Wait-Free [K-1
KaXX/IbIii TOTOK 3aBEPILIHUT CBOIO PabOTy 32 KOHEYHOE BpeMs? ITOPUTMBI

11. | Kakoii TepMHH OIHKCHIBAET COCTOSHHE, KOTJa OJUH ITOTOK Bsaumnuas VK-1
yIEpKHUBAET Pecypc, OXKHUIasi APYroil pecypc, yAEepKUBaeMblid | OJOKHPOBKa
JIPYTHM TTOTOKOM? (deadlock)

12. | Kakoit Mmetom  wucnome3yercs g npodunuposanus | Ilpodummpos OIIK-1
MHOTOMIOTOYHBIX TPUIIOKEHUHN? aHue

MIPOU3BOIUTE
JBHOCTHU

DNEeKTPOHHBIA JOKYMEHT




