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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuMmiauHbel (Moxyinsi) «MHOromoTrouHas CHUHXPOHM3ALMS»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOcTH 38.03.05 busnec-undopmaruka,
npodwis busHec-aHaINTHKA, YTBEP)KICHHBIM INpHKa3oM MMHUCTEPCTBA HAyKM U BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

N3yuenne pucuMIUIMHBL (MOAyJsi) «MHOromoToyHass CHHXPOHHU3ALUs» IO3BOJSET
CTYACHTaM OBJAJICTh KIIFOUEBBIMH HABBIKAMH Pa3paOOTKHU A(PPEKTHUBHBIX U MACHITAOHPyEeMbIX
OporpaMM, 4YTO OCOOCHHO BaXXHO B YCJIOBUSAX COBPEMEHHOIO MHOI'OIPOLIECCOPHOTO
o0opynoBaHusi. DTO 3HAHUE IMOMOTaeT M30eXaTh PACIPOCTPAHEHHBIX OLIMOOK, CBS3aHHBIX C
MHOI'OIIOTOYHOCTBIO, U 00ECHEUNBACT CO3/IaHHE HaJIeKHOTO IMPOrpaMMHOr0 OOECledYeHus, YTo
SBIISICTCS BaYKHBIM aCIIEKTOM B Oynymieil npodeccuoHanbHOM AesTeTbHOCTH.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata o Hampasieruto 38.03.05 busnec-undopmaruka, npoduns busnec-ananuTuka
U BXOAWT B BapHaTuUBHYIO 4acTb broka 1, ¢opmupyemyro y4acTHHKaMH 00pa3oBaTeIbHBIX
OTHOLLICHHUH.

JucuummHa (MOIyJIb) SIBISIETCS BRBIOOPHOW M JOCTYITHA JUTS M3y4deHus Ha 2, 3 wim 4 Kypce
B 4,5, 6,7, 8 cemecTpax Ha BEIOOD.

Heab u3ydeHusl AMCHUILUIMHBI (MOAYJIs1): 3aKiIroyaeTcs B (POPMHUPOBAHUU MOHUMAHMS
npo0JieMbl CHUHXPOHM3ALlMM M TOHKM JaHHBIX B MHOTONOTOYHBIX IPUJIOKEHHSIX, HABBIKOB
UCCIICIOBAaHMsl pealu3allii MPUMHUTUBOB CUHXPOHHM3AllMM U UX NPUMEHEHUs A pa3paboTKu
HAaJIeKHBIX MHOTOITOTOYHBIX IPUJIOKEHUNA U CEPBUCOB.

3agaun u3y4eHust IMCHUILIMHBI (MOIYJIA):

— U3Y4YUTb OCHOBHBIE  KOHIICNIUU  MHOIOIIOTOYHOCTH, BKIIOYas  MEXaHU3MBI
CHUHXPOHM3AIMH, TAKHE KaK MBIOTEKCHI, ceMa(Opbl U YCIIOBHBIE IEPEMEHHbIE;

— OCBOUTH METOABI NPEIOTBPALICHUs Mpo0JieM, BO3HMKAIOIIME B MapalIeIbHOM
IIPOrpaMMHUPOBaHUY;

— pa3BUTh HAaBBIKM AHAJIW3a W IIPUMEHEHHUs IATTEPHOB CHUHXPOHU3ALMU B PEAJbHBIX
MIPUIOKEHUSX, a TAKXKE pa3BUTHUE YMEHUH 110 OTJIAJKE U ONITUMHU3AIMU MHOTOIIOTOYHOIO KOJa.

B pe3ysabrate ocBOeHHSsI AMCHUILIUHBI (MOYJIs1) 00YUYAIOIIHIICH J0JIZKeH::

3Hamy:

— pacnpocTpaHeHHbIE TPOOIEeMbl TOHKH JIAaHHBIX

— YCTPOMCTBO IIPUMHUTUBOB CUHXPOHU3ALINH;

ymemb:

— IPUMEHATh MEXAaHNU3Mbl CHHXPOHM3ALINH;

— peaJn30BBIBaTh CTPYKTYPHI JAHHBIX U AJITOPUTMBI, HCIIOIb3YEMbIE B MHOIOIIOTOYHOM

MIPOrpaMMHUPOBAHUY;
enaoems:
— HaBBIKOM PEaJI3alUU HAJCKHBIX MHOTOIIOTOYHBIX IIPOTPaMM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyeMble B pe3ylbTaTe OCBOCHHUS IUCIHHILIMHBI (MOIYJS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHHKaMHU YHUBEpCUTETA U B (popMe caMOCTOSTEIbHON pabOThI 00yUYarOIIUXCA:

Komnerenuusi | Conep:kanne KOMIeTeHIHMH Nuauxkarop IlepeyeHpb MIAHNPYEMBIX
KOMIeTeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JucHMIJInHEe (MOIYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIH3 U nH(pOopMaIuu B 001aCTH
cUHTe3 HH(popManuy, AQHAJTUTHKH, OCHOBHBIE TIPUHLIUTIBI
MPUMEHSTh CHCTEMHBIH KPUTUYECKOHN OLIEHKN HCTOYHHUKOB
MOJIXOJT IS pEIIeHUs nH(GOPMAITUH U UX PENIEBAHTHOCTH.
MOCTABIICHHBIX 33144 VK-1.2. YMeeT KpUTUYECKU OLICHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHUHTE3WPOBATh JaHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
peleHus 3a1a4, IPUMEHATh
CUCTEMHBIH MOJIXO/ K aHAIM3Y H
PEIIeHHI0 KOMIUIEKCHBIX IPobIeM
YVK-1.3. NmeeT npakTudeckuii ommbIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYpUPOBAaHUH 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH HH(OpMaIrn
OIIK-2. Crioco0eH mpoBOANTH OIIK-2.1. 3HaeT OCHOBHBIC TCHICHITNH U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHI, BRIOMPATH OIIK-2.2. YMeeTr mpoBOIUTE UCCIIEOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 PEIHOYHOU MH(pOpMAIIUU
yHpaBieHus OM3HECOM JUTSL OTICHKH TTIOTPeOHOCTeH On3Heca
1 BBIOOpA ONITUMAITGHBIX PEHICHUN
OIIK-2.3. NmeeT npakTHUeCKU OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii ynpasjieHus OM3HECOM
Ha OCHOBE aHaJIM3a PhIHKA
WHPOPMAIMOHHBIX TEXHOJIOTHH
IK-2. Cnocob6eH HCIonb30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMATUUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYEeCKHUH ammapar u CpeJCcTBa, IPUMEHSIEMBIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAITUH
Ut 00pabOTKH, aHATTU3a 1 [K-2.2. Ymeet 3¢ (heKTUBHO HCIIONB30BAThH
cUCTeMaTH3aluHi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jis
MO TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHamTbHBIX
npodeccnoHaNbHON 3aga4
JEATCIIBHOCTH [1K-2.3. HmeeTt npakTHUECKHU OTBIT pabOTHI
C MHCTPYMEHTAaMH aHaJIN3a
nH(POPMAITUH B PaMKaX
MCCIIEIOBATEIbCKUX ITPOEKTOB
IK-3. Crioco0OeH roTOBUTh Hay4HO- IK-3.1. 3HaeT TpeOOBaHHUS U CTaHIAPTHI

TEXHUYCCKHUEC OTYCTHI,
MMPE3CHTAllNU, HAYYHBLIC
HY6J'II/IKEII_II/II/I 110 pC3yJibTaTaM

oopMIIEHUS HAYYHO-TEXHUUECKUX
OTYETOB, IPE3CHTAIIUH H
Iy OIMKaITHiA
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BBITTIOJTHCHHBIX I/ICCJ'IG,E[OBaHI/Iﬁ

[K-3.2.

YMeeT CTpyKTypUpOBaTh U
MPEACTABISTh PE3YIbTATHI
HCCEIOBAHUM B SICHOM U
JOCTYITHOH dopme

I1K-3.3. HMeeT npakTHYECKUH OIIBIT
MOJITOTOBKH ¥ MYOIUKAIHN
HAYYHBIX MaTEpUAJIOB,
OTpasKaroIIuX Pe3yJbTaThl
BBINOJIHEHHBIX MCCIICIOBAHUN
I1K-8 Crioco0eH moj1 pyKOBOJICTBOM I1K-8.1. 3HaeT MPUHITAIIEI ¥ CTAHIAPTHI
crienyanucTa 6osee BHICOKOH yhpaBleHHsI IPOSKTAMHU
KaTE€rOpHH OCYIIECTBIATh [1K-8.2. VYMeer pazpabarbIBaTh MIaHbI U
TUTAHUPOBAHUE U OpraHU30BBIBATh MPOCKTHYIO
OpraHU3alHI0 MPOSKTHON JeSITeTbHOCTh B COOTBETCTBUH C
JEeSITeIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHAapPTaMH
CTaHJAPTOB yNPAaBICHUA I1K-8.3. Nmeet mpakTUyecKuid ONbIT

POECKTaMHU

y4acTus B MPOEKTHOH padoTe,
BKJIIOYasd IUIaHUPOBAHUEC U
KOOPJMHALUIO 3324
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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
MHOTOITOTOYHOU
CHUHXPOHHU3AIUH
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.)
Obvem Ooucyunaunvt (Mooyns) 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 MexaHu3Mbl YcnoBuble nepemenHbie. CeMadopsl.
CUHXPOHH3ALUU

4 MexaHu3mbl CHHXpoHu3anuu 1t | HeObnokupyromme CcTpykTyphl nanHbix. Lock-Free u  Wait-Free
BBICOKOHArPYXEHHBIX CHCTEM QITOPUTMBI. ACHHXPOHHBIN BBOJ-BbIBOJ. Green Threads. Kopytussl.

CTpyKTypHBIe Ia0JIOHKI pa3padOTKH.
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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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnognasa numepamypa:

1. Yunesame, D. C++. IlpakTuka MHOTOIMOTOYHOTO MPOTPAMMHUPOBAHUS : 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 ana npodu: pabora ¢ CETbIO, MHOTOINOTOYHOCTh, 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, D. IlapamnensHoe mnporpammupoBanue Ha C++ B neiictBuu. Ilpaktuka
pa3paboTKU MHOTOIIOTOYHBIX MPOTPAMM : TPAKTUYECKOE PYKOBOJACTBO / D. YHIIBSMC ; TIep. C aHTJ.
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. Kmupu, C. KonkypentHocTs B C#. ACHHXPOHHOE, MapajuleIbHOE M MHOTOIOTOYHOE
IporpaMMHpOBaHue : mIpakTtudyeckoe pykoBojactBo / C. Kimpu. - 2-e mexna. uza. - 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. Oruesa, M. B. ITlporpamMmmupoBanue Ha si3bike C++: IpakKTUYECKUN KypcC : y4eOHUK JUIs
By30B / M. B. Ornesa, E. B. Kynpuna, A. A. KazaukoBa. — 2-e u3s., nepepad. u gon. — Mocksa
: I3marensctBo FOpaiit, 2025. — 342 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-18949-
0. — Tekcr : osmextpoHHBI // OOpaszoBarenbHas tiargopma HOpait [caiit]. — URL:
https://urait.ru/bcode/563618.

4. Yunesamc 3. [lapamnenbHoe mnporpammupoBanue Ha C++ B pgeiictBum. Ilpaktuka
pa3paboTKu MHOTOMOTOUHBIX nporpamm. 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
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUILUIMHAPHON IOATOTOBKH, IPAKTHYECKOW M Hay4yHO-
UCCIIEIOBATEILCKON PabOT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomerieHus1, KOTOpPbIE IPEACTABIIAIOT COO0H yueOHbIE ayAUTOPUU AJIs IPOBEICHUS 3aHATHH
JEKLIMOHHOIO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX 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 CAMOCTOSTEIILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUIAKTHIECKOTO
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
ofOecriedyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  HH(OPMAalMOHHO-00pa30oBaTeNbHYIO  Cpely
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. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U 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
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHbie 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000HO

pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:

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

BpaysepsI:

Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exKHOe JIMIEH3UOHHOE

TeXstudio 3apyOeKHOE CBOOOJIHO pacpocTpaHsIeMoe

Adobe Acrobat Reader 3apyOexkHOE cBOOOJ/IHO pacnpocTpaHsIeMoe

IIporpamMmmHoe oGecnieyeHne VIS IVIAHNPOBAHMSA M YYeTa 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

Cucrtembl ynpaBjieHHs IPOEKTAMU:

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 pa3padoTKH:

Visual Studio Code 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
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 3apyOeKHOE CBOOOJIHO pacipoCTpaHsIeMOe
Docker 3apyOexKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeToanuyeckne 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,
MOONIPEHUE UHUIIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOE, IIOCIIEIOBATEIbHOE, MOHOJIOTUYECKOE  HM3JI0KECHHE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuiio, 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.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTyJeHTa Ha CEMUHape,
€ro OTBEThI Ha BOIPOCHI MIpernojaBaTesis U y4acTHe B JUCKYCCHH.

Jl1g ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAUMbIEe MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AKTHUBHO CJIYIIaTh M BOBJIEKATHCS B IUCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHS M apTyMEHTUPYS HX.
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HpI/I OTB€TaX Ha BOIPOCHI IMMpPEroaaBarTCyid CTOUT OBITE YBEPCHHBIM, YCTKHM U JIOTUYHBIM,
OonupasiChb Ha PISy‘-IGHHBIﬁ Marcpual. Taxoxe moae3Ho MoAACPIKUBATL AUAJIOI ¢ OAHOKYPCHUKAMU,
9TOOBI 000raTUTh 060y}KIIGHI/Ie H paClIupUTb CBOU 3HAHH.

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 W3 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
U3yYEHHE OTJEIIBHBIX TEM M BOIPOCOB Y4eOHOM JUCIUTUTMHBI (MOIYIIS).

B niporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAHHBIMHU
MaTepuaiaMy Mpyu MUHUMAIILHOM yYacTHH MpenoaBatess. 3a1auu CTyJeHTa BKIOYA0T padoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCcTa), IOBTOPHOE H3YyUCHHE YICOHBIX MAaTCPHUAIIOB IIJIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHHUE YU€OHO-HUCCIIEIOBATEIBLCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUIIMHE (MOAYJII0)

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

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIiH.

IIpome:xxyTouHasi arrectaumsi 1O JUCIUIUIMHE (MOIYJIO) OCYIIECTBIISIETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJIUTCS OICHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX TIO
JIUCILIUILINHE.

Jlns omeHMBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M IMPOMEXKYTOUHOW aTTecTaluu
UCTIONIB3YETCS JIeCATUOAIIIbHAS IIKaJla OICHWBAHUS, KOTOpasi COOTHOCHUTCS C TPaJAUIIMOHHOU
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

JecaTubannbuas) IlaTtudanbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHus 1o JUCHUILINHE (MOLYJII0)

10 OTan4HOo 3aureHo CTyIeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIINYHO 3a4TeHo VM3IIOKCHHBIMA B paboduell mporpamme, u

8 OTIM4EO 3a9TeHo rny0oko  ocmbichsier  aucuumuinHy.  OH

CaMOCTOSITEIILHO u JIOTUYECKHU
MOCIIEI0BATEIEHO OTBEYACT HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HAuOOJIee BaXKHOM.
Vmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(PUIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATh
W3YYCHHBI MaTepHhall, BBIACIAS KIIOUEBEIC
MOMEHTHl W  YCTaHaBIMBas MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3ynbTaThl aHaIIN30B u IPYTHX
WCCIICJIOBAHNN, a TaKKe peIlaeT CIIOXKHEIC

3aJa4du. CTy,Z[CHT XO0poHIo 3HakKOM € MCTOdaMH
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn Onenka 3a
OIleHKA 3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHusl 1O JUCHUILIUHE (MOYJII0)

UCCIIEI0BAHNH, HEOOXOTUMBIMH JUIs
NPAaKTUYECKOM  JESTENbHOCTH, U  yMEeT
CBA3BIBATh TEOPETHYECKHE ACIEKTHI
JUCHUIUIMHBL  (MOAYJsL) € MPaKTUYeCKUMH
3a7auyamH.

Xoporto 3auTeHo

Xoporo 3auTeHo

CrynmeHT oOlajjaeT 3HAHUSMH TIpeaIMeTa
MOYTH B TOJHOM o0BbeMe  paboueii
IPOrpaMMBl M CaMOCTOSITENIBHO, JIOTHYECKH
MOCJIEeI0BAaTEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOIPOCHI, aKIEHTUPYS BHIMaHWE Ha
HanOosiee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAJTM3UPOBATH, CpaBHUBATH,
KIJIACCU(HUIPOBATD, 0000m1aTH,
KOHKPETH3UPOBATh W CUCTEMaTH3HPOBAThH
W3Y4EHHBIA  Marepuasl, BBIACHAS  €r0
KJIIOYEeBbIE  aCMeKThl M YCTAaHABJIHMBAas
MMPUYINHHO-CJICACTBCHHBIC CBA3H.
®dopmynmupyeT CBOM OTBETH, YBEPEHHO
HHTEPIPETUPYET pE3YIbTAaThl aHAIU30B U
JIPYTUX HCCIENOBaHUM, a TakXke pelaer
CIIO)KHBIE CHTyallMOHHBIE 3amadd. CTymZeHT
XOPOIIIO 3HAKOM C METOJIaMH UCCIIeIOBaHUS,
HEOOXOTMMBIMU JUIst MPaKTHYECKON
JACATCIIBHOCTH, )41 yYMEET CBA3BIBATH
TEOPETUYECKHUEe  acleKThl  MpeaMera ¢
NPaKTHYECKUMH 3a/1a9aMH.

Y 10BIETBOPUTENBHO 3auTeHo

Y 10BIETBOPUTENBHO 3auTeHo

CryneHr obnamaeT 60a30BbIMU 3HAHUSMH T10
TUCHUIUTUHE (MOIYJI0), HO HCIBITHIBAET
TPYAHOCTH IIPH CAMOCTOSATEIILHBIX OTBETaX U
UCTIONIB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XO0Jle OTBETOB OH JIOIyCKaeT OIINOKH,
Kacaromuecst CyTh  BompocoB. CTyneHT
croco0eH pelarbh TOJBKO CaMble IIPOCThIE
3aJa4d W BJaJ€eT JUIIb MUHUMAJIbHBIM
Ha0OPOM METOJI0B HCCIIEIOBAHMUS.

He cnaun He 3aureno

He cnaun He 3aureno

He cnaun He 3aureno

CrygenT He oBIagel  o0sA3aTelbHBIM
MHUHHUMYMOM 3HAHUHM 110 nmpeaMeTy MU HE
MOXKET OTBETHTH Ha BOIPOCHI, JaXKE €CIH
npernojaBarenb 3aJaeT JIOTOJHUTEIbHEIC
HABOJAIINE BOIIPOCHL.

Hucnunnuaa (Moyib) « MHOTOITOTOYHAST CHHXPOHM3AITUS) OLICHHUBAETCS CIIETYIOIIUM

obpazom:
AKTHBHOCTb Bec |KoauvecTBoO Onucanue
IIpoekThl 30% 3 Hccnenoparesbckas paboTa 1o Kypey U Ipe3eHTaIus
Pe3yIIbTATOB.
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AKTHBHOCTH Bec |KoanuectBo Onucanne

3amuTa npoexTa 40% 1 [IpeseHTanys UTOrOBOTrO MPOEKTA 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"OHKH TaHHBIX ¥ KOPPEKTHAsI CHHXPOHM3AIUs: OaHK TPaH3aKIIH»

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 «IIPOMNABIINX)/ «CO3JaHHBIX» JICHET).

2. 2 peanm3anuu cuHXpoHu3anun:[IpenycMoTpeTh kak MUHUMYM TpaHcroprT:

e BapUaHT A: MBIOTEKCHI (HalpuMep, OJOKMPOBKA Ha cueT/map,/Tadiuiy);

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

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

4. CoOpaTbMeTPHKH MPOM3BOAUTEIBLHOCTH | TPOIYCKHAS CIIOCOOHOCTD, 3aJIepiKKa
(p50/p95), Bpems BoimonHenus, CPU.

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

OTarnsl MOArOTOBKH MPOEKTA

1. TlocTanoBKa Mo/ieJieil JAaHHBIX 1 HHBAPHAHTOB

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

2. HauBHas (cjioMaHHAas1) Bepcusi

e BepcHs 0e3 CHHXPOHHU3AIMH WU C 3aB€A0MOM OoIIMOKOMH (/17151 MOOMIIBHBIX TOHOK).

3. BapuaHT ¢ MbIOTEKCAMH

e BBIOpaTh MEPEKITIOYATEIb: TI100aTbHast OJIOKMPOBKA, OJTOKUPOBKA JIJIST KAXKJOW YIETHOU
3aIMCH, YIIOPAJ0YMBaHUE OJIOKHPOBOK (BBIXOJ] U3 B3aUMOOJIOKHPOBKH).

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
CpaBHute A 1 B o meTpukam u czienaite BbIBOJBI.
OTt4eT + BOCHIPOM3BOAMMOCTH
o README: kak cobpaTh/3amycTUTh, TapaMeTpPhl, 0KUJaeMbIe PE3YIbTATHI.

~
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Kpurepuu nzmepenus (10 6aos)

1. KoppeKkTHOCTb (MHBAPHAHTBI, OTCYTCTBHE NOTEPH JAeHer, OTCYTCTBHE TOHKH
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 (rpapuKku/Tadaunbl, BbIBOAbI) — 02

Kpurepuu 3amursel

o [loka3aTp Ha 3amure:

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

2. 3aIyCK KOPPEKTHBIX BEPCUH U IPOBEPKA HHBAPUAHTOB;

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 mpoUIMPOBAHUS: TI€ Y3KOE€ MECTO, KAK MEHSETCSI MacIITabupOBaHUE MIPH
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/10cepoB-MOTOKOB TeHEPUPYIOT 3a1auu (HanpuMep, CTPOKH
TeKcTa/guciia/pansos).

o Heckonbko mOTpeOUTENhCKUX MIOTOKOB 00pabaThIBalOT 3a/1a4u (HapUMep, MapcuHT,
XOIIMPOBAHUE, KOMITPECCHS).

o Mexnype3 —orpanudeHHblil 0ydep GUKCHpoBaHHOTO pa3mepa ((GPUKCHPOBAHHOTO
pa3mepa (odepen).

» TpeGoBanus:

1. nBym# ciocobamu :Peann3oBath orpaHuueHHbIN 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 3aBepiieHue Consumer'oB, KOT/1a IIPOU3BOIUTENSI 3aKOHYAT.
3. M3MepbTe MpoU3BOIUTEIBHOCTD Pa3HbIX pa3MepoB Oydepa u KoJIu4ecTBa MOTOKOB.
Orarnbl NOATOTOBKH MPOEKTa

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

2. Peammzamnus A (condvar): KOppeKTHast paboTa ¢ «T0KHBIMHU TIPOOYX)IeHUsIMIY, While-
IPOBEPKH.

3. Peammzamus B (cemadop): KoppekTHOE KOMOMHHUPOBaHKE ceMa(opoB U MBIOTEKCA.

4. TecTsl:

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

e cTpecc (MHOTO MOTOKOB, HEOOMBIION Oydep),

e 3aBEpUINUTH (3aKPHITH).

5. benumapku: moo0patk neszaxu, coopars TaOIULBL/TPadUKH.

6. MITOroBBIi OTYET: KOTJa KaKasl peau3alns JyqIle U ToYeMy.

Kpurepun nzmepenus (10 6annos)

1. —0-4

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

3. KoppexTHoe 3aBepiieHHe (3aKPbITHE/0CTAHOBKA) H 00padoTKa KpaeBbIX C1y4aeB
—0—0-2

4. BeHuUMapKu U BbIBOJbI (BJHMsAHHE pa3Mepa Oydepa, K0JI-Ba OTOKOB) 0-2
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Kputepun 3amuTs

B zamuty coOnroacHus:

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, ITOUEMy 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: HEOMOKUPYIONTMEHEOIOKUPYIOIAs CTPYKTYpa JaHHBIX; 6€3 0JI0KHpOBKU/0e3
oxkunanus; KAC; (onuuoHanbHO) KOPYTHUHBI/3€7€HbIE HUTKH.

3aganue

Peanu3oBath U yUuTHIBaTh HEOIOKUPYIOLIYIO CTPYKTYPY JaHHBIX 11O BHIOOPY:

e Mexxaynaponusiii 1:becotokupoBounsiii crek (Treiber)

e Enunnna 2:0uepennb 6e3 010kupoBku (Maiikia — CKOTT) (cioxHee(CI0KHBIN)

TpeboBanmus:

1. PeanusoBath cTpykTypy Ha aromukax/CAS (6e3 MpIOTEKCa B KpUTHYECKOM ITyTH ).

2. ABAllpexycmotpets nmpobieMy (J1r000i mpreMiIeMblid crioco0): moMedeHHbIE
yKazaTresH, yKa3aTelau OMacHOCTEel, BOCCTAHOBIIEHHUE 110 ATI0XaM, 3alpeT OCTAHOBKH Y3JIOB B
TECTOBOM PEXKUME (MUHHUMYM) + 0OBSICHEHHUE 3a1peTa.

3. enaeM TecT «MHOTO MIPOU3BOAUTENCH/TTIOTpeOUTENEH)» +TIPOBEpKa KOPPEKTHOCTH (HE
TEpsIEM 3JIEMEHTBI, IOPSII0K — COTJIACHO BBIOPAHHOM CTAUN).

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

Oransl TOATOTOBKU MPOEKTa

1. touka nuHeapu3zaunuBBIOOp CTPYKTYpPHI (CTEK/0OUepeib) U ONHUCAHUE JTUHEHPU3YEMOCTH
(rme Touka JIMHEeApU3aIiM ).

2. 3amok PeannPeanuszauus lock-free anropurma (CAS-uukisr).

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

4. TectupoBanue: HYHKIIMOHAIBEHOE + CTpecC + paHAOMU3NPOBAHHBIE TECTHI.

5. benumapku: cpaBHeHue lock-free u MproTekca mpy pa3HbBIX MOTOKaX/HAarpy3Kax.

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

Kpurepun nzmepenus (10 6aios)

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

2. Peanbnas Hedsokupyomas Boijiaua (CAS, 6e3 cKpbITOii 0JI0KHPOBKHU
omoxkupoBkn) — 0— 0-2

3. Pemenne/o0cyxnenne ABA u ocBoboxkaenne namsatu —— 0-2

4. CpaBHeHHe ¢ 02a30BbIM YPOBHEM MbIOTEKCA + BHIBOABI 110 MPOU3BOAUTEIHHOCTH —
0-2—0-2

Kpurepun 3amurer

o [Toka3arts:

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

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

3. uro Takoe ABA uMeHHO B BalleM KOJIe ¥ HACKOJIbKO Bbl OTPAaHUYEHBI B PUCKE;

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

5. Kakue rapanTuu JaroT Bamry CTpyKTypy (6e3 OJIOKHPOBKH, HO He 0€3 0XKHJIAaHHs) U YTO
3TO O3HAYaerT.

DNEeKTPOHHBIA JOKYMEHT



3amaHus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHUILIMHE (MOXYJII0)

CHCTEMaAXx.

Ne 3ananue OtBer Komneren
n/n us
1 Ykaxute npo0sieMy, BOZHUKAIOIIYO PU I'onka (ronka, race) YK-1
OJTHOBPEMEHHOM JIOCTYIIE K JaHHBIM.
2 VKaxXuTe MEXaHU3M JIJIs1 TPOCTON CUHXPOHU3AUN Mbrotekc YVK-1
TIOTOKOB. (MBIOTEKC, mutex)
3 VKaxuTte onepauio s aTOMapHOTO CPABHEHUS U CAS (cas, kac) YK-1
3aMEHBI.
4 VYkakute omuoKy B mapajiebHON pa3paboTke. Deadlock VK-1
(deadlock, mensiok)
5 VKaxkuTe  MHCTPYMEHT [  aHalmM3a  pbIHKA JMeter (jmeter, OIIK-2
MHOTOITIOTOYHBIX CHCTEM. IKMeETep)
6 Ykaxute paloHanbHOE pelieHue mis | Lock-Free (lock- OIlK-2
BBICOKOHATPY)KEHHOW CHHXPOHHU3AIINH. free, sok-¢pu)
7 VYkaxkure miardopmy s uccienoBanus acuaxpornoro | Node.js (node.js, OIIK-2
BBOJIa-BBIBO/IA. HOZ-IIKC)
8 Ykakute peIHOK JUIsl KOPYTHH B pa3paboTke. Kotlin (kotlin, OIIK-2
KOTJINH)
9 Ykakute MaTeMaTuuecKui anmapat ajsi moaenu namsitu. | ['pad (rpad, graph) IK-2
10 | Vkaxure  mHCTpyMeHT s mpoduimpoBanus | Valgrind (valgrind, [K-2
MHOTOITIOTOYHBIX MTPUIIOKESHUH. BAJITPHHI)
11 | Ykaxute METOJ ISl TECTUPOBAHMS ceMagOpoB. Unit-tectupoBanue [1K-2
(unit-
TECTUPOBaHME, Unit
testing)
12 | VYkaxure WHCTpyMeHT i aHanu3a HeOmokupyromux | SPIN (spin, ciun) I1K-2
CTPYKTYP.
13 | Ykaxure Qopmar Juisi  OT4e€Ta IO  YCJIOBHBIM Markdown IK-3
MIEPEMEHHBIM. (markdown,
MapKaayH)
14 | VYkaxure uHCTpyMeHT [uii mpe3eHTaumu 1o Green PowerPoint I1K-3
Threads. (powerpoint,
1ay3p-TIONHT)
15 YKaxuTe CTUIh IMTAPOBAaHUS I ITyONHMKAIMA 10 IEEE (ieee, [1K-3
CUHXPOHH3AIINH. aANTpUILII-N)
16 | Ykaxwure mmatdgopmy it nyonukanuii mo Wait-Free | ACM (acm, sii-cu- IK-3
aJIropuTMaM. M)
17 | Ykaxure METO/I0JIOTHIO JUIst IUTaHUPOBAHUS Agile (agile, I1K-8
MHOTOIIOTOYHBIX IPOEKTOB. 9JKAII)
18 | Ykaxure UWHCTpyMEHT mJisi TpekuHra 3agad B | Jira (jira, mxupa) I1K-8
CHHXPOHM3ALMOHHBIX MTPOEKTAX.
19 | Vkaxwure cranmapt s ynpasieHus npoekramu B UKT. ISO 21500 (iso I1K-8
21500, aiico 21500)
20 | Ykaxure noaxol K OOKETUPOBAHUIO B aCHHXPOHHBIX ROI (roi, pon) I1K-8

DNEeKTPOHHBIA JOKYMEHT
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