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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)KICHHbIN NpHKa3oM MHHHCTEpCTBA HAayKM U BBICIIErO
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'OIPOIECCOPHOrO
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 tucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/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 BapHaTuBHYI0 4acTb broka 1, ¢opmupyemyro ydacTHUKaMu 0Opa3oBaTEIbHBIX
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;

— pPa3BUTh HAaBBIKM AHAJIW3a W IIPUMEHEHHUs IATTEPHOB CUHXPOHU3ALMU 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 IIPUMHUTHUBOB CUHXPOHU3ALUH,;

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 pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
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 31 Homaraue
JAHHBIX W TIPOCTast 3aJ]aHu,
CUHXPOHU3AIUS C KonTponbHas
ITOMOIIBIO MBIOTEKCA pabora

2 ApPXUTEKTypHbBIE 8 8 32 Jomaraue
ACTICKTBI 3aJlaHus,
MHOTOITOTOYHOU KontponbsHas
CUHXPOHHU3ALIUU pabota

3 Knaccuueckue 8 8 32 JloMarrHaue
MEXaHU3MBI 3a7aHus,
CUHXPOHH3alU KOHTpOJ'H)HaH

pabora

4 MexaHu3MBbI 7 7 31 JloMarrHaue
CUHXpPOHH3alU IJIs 3alaHNs,
BBICOKOHATPYKCHHBIX KonrposnpHas
CHUCTEM pabora
3auem ¢ oueHKoIl 4

Hmozo: 30 30 4 126
O6vem oucyuniunsvt (Mooys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5

(6 3au. eo.)

4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)

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

1 IIpobnema roHku paHHBIX U | [IpoGnema ronku naaeix. OmuOKy B mapasuiesnsHol paspaboTke. CAS-
npocTas — CHHXpOHM3auusi ¢ | OHepanuy U aTOMUKH. MBIOTEKCHI.
TTOMOIIIbIO MBIOTEKCA

2 ApPXUTEKTYpHBIE aCTICKTHI Mogens namsita. [IpodunupoBanue u TeCTUPOBAHHE
MHOTOIIOTOYHOH CHHXPOHH3ALIUU

3 Krnaccrnyeckne MmexaHu3MBbI YcnoBuble nepemenHbie. CeMadopsbl.
CUHXPOHH3AIUH

4 MexaHu3mbl CHHXpoHu3anuu 1t | HeOnokupyromme CTpykTyphl nanHbiX. Lock-Free u  Wait-Free
BBICOKOHATPYKEHHBIX CUCTEM anropuTMbl. ACHHXpOHHBIA BBOA-BbIBOA. Green Threads. KopyTtussi.

CTpyKTypHBIE MA0IO0HEI pa3pabOTKH.
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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  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.

Ocnognasa numepamypa:

1. Yunesame, D. C++. IlpakThka MHOTONOTOYHOTO 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. lykanoc, M. Golang ana npodu: pabora ¢ CETbiO, MHOTONOTOYHOCTH, CTPYKTYpPBI
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 : anektponHbIit. - 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. Kmupu, C. KonkypentHocTs B C#. ACHHXpOHHOE, MapajuieIbHOE U MHOTOIIOTOYHOE
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. OrneBa, M. B. IIporpammupoBanue Ha s3pike C++: MpaKTUYECKUHN KypC : YUeOHUK IS
By30B / M. B. Ornesa, E. B. Kynpuna, A. A. KazaukoBa. — 2-e u3s., nepepad. u qon. — Mocksa
: I3marensctBo FOpaiit, 2025. — 342 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-18949-
0. — Tekcr : smextpoHHBI // OOpaszoBarenbHas tiargopma HOpait [caiit]. — URL:
https://urait.ru/bcode/563618.

4. Yunesamc O. [lapamnenbHoe mnporpamMmupoBanue 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 MaTepuaibHO-TEXHHYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUILUIMHAPHON IOATOTOBKH, IPAKTHYECKOW M Hay4yHO-
UCCIIEIOBATEILCKON PaboT 00yJaromuXcsl, 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

WHAUBUAYAIbHBIX KOHCYJIbTALMHA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSITEIILHOM paOOThI M IOMEIICHUS JJII XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOEIbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTAaBICHUS YIeOHOM
nHpopMaIuu 6OJIBIION ayAUTOPHH.

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

— CTOJIAaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYECKUMH KaJIbKYJISTOpaMHu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOTHI 00YUAIOIIMXCSI, B TOM YHCIIE TPUCIIOCOOTICHHBIE
JUISL MCTIOJIb30BaHMs MHBAJIUIAMH M JIMIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
ofOecriedyeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  HH(OpPMalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
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 npomecce u3yyeHus IUCHMIUIMHBI (MOIyJsl) «MHOrOMOTOYHAs CHHXPOHU3ALUS» B
paMKax TEKyILEero KOHTPOJI YCIEBA€MOCTH HCIONb3YIOTCS TaKue BHJIbI yueOHON paboThl, Kak
JeKIMM, CEMHUHApbI, JIOMAIIHUE 3aJ]aHUi U KOHTPOJbHBIE pAabOTHI, a TaKXKe pa3jIMyHbIE BHJIbI
CaMOCTOSITENIbHOM padOThl 00yYaroIIMXCs IO 3aJaHUI0 IpEernojaBaTelis, HalpaBICHHbIE Ha
pa3BUTHE  HABBIKOB npoeCCUOHATBHOM  JIEKCHUKH, 3aKpeIJIEHUE  MPAKTHYECKHUX
npoecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNE MHULIUATHB.

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 3aTPY/IHEHHUSI, U MONBITATHCS HAWTH OTBETHl B PEKOMEHJIOBAHHOW JuTeparype. Ecin
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 CTy/leHTa 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 BOBJIECKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS 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 O6C}’)KI[€HI/IG H paClluprUTb CBOU 3HAHMUA.

Homawmnee 3a0anue — HabOp 3a/1a4 IO TEMaM HEJIEIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBIIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh HEperpy3ku M Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pas3iuyHble HMCTOUYHUKU
uH(OpMaLKK, BKIIIOYasl yUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a1a4, KOTOPbIE HY>)KHO PEIIUTh 32
OTrpaHMYEHHOE BpeEMSI.

L{enb KOHTPOJIBHOM PabOTHI - MOTYYUTh CHEIMATbHBIC 3HAHUS 110 OJHON WM HECKOJIBKUM
TE€MaM JUCUUILUIMHBI (MOAYJIS) U IPOJEMOHCTPUPOBATh HABBIKK UX MPAKTUYECKOTO IPUMEHEHHUS.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3YYEHHUE OTJENIbHBIX TEM U BOIIPOCOB YUYEOHON AUCLMILIUHBI (MOTYJIS).

B nporuecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy pu MUHUMAJILHOM y4YacTHH MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIEKTaMH JieKIui (06paboTka TeKcTa), IOBTOPHOE U3ydeHHEe YUeOHBIX MaTEpPHUaIoOB IIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIEAOBATEIBCKUX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUsS C()OPMHUPOBAHHOCTH KOMIICTCHIHMI 11O
AucHUIInHE (MOY.110) < MHOTONMOTOYHAS CHHXPOHU3ALMA»

OrneHuBaHue YpOBHS Y4€OHBIX JOCTHKEHHH, oOydaromuxcs Mo AUCHUIUIMHE (MOIYIIO),
OCYIIIECTBIISIETCS B BUJE TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXYTOUYHOM aTTeCTallUH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYILECTBISETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJUTCS OIEHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX IO
JTUCLUTUIMHE.

Jns OueHMBaHUS TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUH
UCIIONIb3YETCS JlecATUOAIUIbHAS IIKajla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TpaJWLMOHHON
NATHOAIIBHOM IIKAIO0H CIelyIoIuM 00pa3oMm:

HdecaTubannbuas IlaTudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLlCHKA OLICHKA 00y4eHUs MO TMCHUTINHE (MOIYJII0)
10 OTtnuaHO 3auTeHo CTyIeHT MOJHOCTBIO BIAACET 3HAHHUSIMHU,
9 OTaM4HO 3a4TeHo W3J0KEHHBIMH B paboueil mporpamme, H

) OTIHYHO 3auTeHo ra1y0OKO  OCMBICIAET aucuuIumHy. OnH
CaMOCTOSATEEHO u JIOTMYECKU
T0CJIEI0BATEILHO OTBEYAET HA BCE BOIPOCHI,
aKLIEHTHPYsS BHMMaHM€ Ha  Haubolee
BaYKHOM. VYwmeer aHaJIM3UPOBATE,
CpaBHMBATb, KJIacCU(UIMPOBATH, 00001IaTh,
KOHKPETM3UPOBATh M CHCTEMAaTU3HPOBAThH
W3y4EHHBI MaTepHal, BHIIENsS KIIOYEeBbIE
MOMEHTBl ¥  YCTaHaBIMBas NPUYMHHO-

CleNCTBEHHbIE CB3H. YeTKko ¢opmynupyer

OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

pe3yIbTaThI aHaJIN30B u JIPYTUX
HCCIICIOBAHNIN, a TaKXKe PEIIaeT CIOKHBIC
3amaun. CTyIEHT XOpOIIO 3HAKOM C
METOJAMH HKCCIEAOBAHMS, HEOOXOIUMBIMU
JUTS. TIPAKTUYECKOW JICATEIBHOCTH, U yMEET
CBSI3BIBATh TEOPETUUCCKUC ACIIEKTHI
JTUCIUIUTAHBL  (MOIyJIsl) C TPAaKTHYECKUMHU
3a/1a4aMH.

Xoporo

3auTeHo

Xoporo

3auTeHo

Crynent oOmajgaeT 3HaHMSAMHU MpeaMeTa
IIOYTH B TIOJIHOM oOBeMe pabodei
HPOrPaMMBI U CAMOCTOSITEIIEHO, JIOTHYECKH
MOCJIEeJOBAaTEIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKICHTHPYSI BHUMaHHE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHATM3UPOBATH, CpaBHUBATH,
KJIACCU(HUIPOBATD, 0000maTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
U3Y4YCHHBIH  MaTepuajl, BBIACIAS €ro
KIIIOUEBbIC ACIICKThI u yCTaHaBJIMBast
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
®opmynmupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YIbTAThl aHAIU30B U
JOPYTHX HCCIEIOBaHUI, a TaKkkKe pelaer
CJIOKHBIE CUTYallnOHHBIC 3amaun. CTyneHT
XOPOIIO 3HAKOM c METOaMHU
UCCIIEZIOBaHUS,  HEOOXOOMUMBIMH  JUIS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBSI3BIBATh TEOPETUYECKHE ACIICKTHI
npesMeTa ¢ IPaKTHIECKHUMU 3aJa4aMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOnamaer 0a30BBIMHU 3HAHHSIMH
0 TUCIUIITHHE (MOIYJIIIO), HO HCTIBITHIBAET
TPYAHOCTH MIPU CAMOCTOATENFHBIX OTBETAX
W WCIIOJIB3yeT HeTOYHBIE (hOpMYIIUPOBKHU. B
XOl€ OTBETOB OH [OIYCKaeT OLIMOKH,
Kacarorquecst cyTH BompocoB. CTyaeHT
CIIOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3aJjauyd M BJaJeeT JHIIb MHUHUMAaJIbHBIM
HaOOpPOM METOJIOB HCCIIEIOBAHUSI.

He cnaun

He 3aureno

He cnaun

He 3aureno

He cnaun

He 3aureno

CTymeHT He OBIazel 00s13aTeIbHBIM
MUHUMYMOM 3HAaHUM MO NpeaMeTy U He
MOXET OTBETHTHb Ha BOTMPOCHI, JAXKE ECIIH
MPENOoIaBaTeNh 3aqacT JIOTOJHUTEIHHBIC
HaBOJSIIINE BOIPOCHI.

Hucnurnmuza (Moyiib) « MHOTOITOTOYHASE CHHXPOHM3AIUS OLICHUBAETCS CIICTYIOIIUM

obpazom:
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Jomamaue 3ananus | 20% 5 HaGop 3amad nmo Temam Henenu

Kountposnbsubie 40% 4 [Mucermennas pabota ¢ HaOOpOM 3a51a4, KOTOPbIE HYKHO
paboThI PEIIUTh 3a OTPAaHUYCHHOE BpEeMs

3aueT ¢ olleHKOU 40% 1 [TuceMeHHast unu ycTHast paboTa Hall 3aJaHUCM,

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

®opmyJa pacyéTa UTOrOBOM OLEHKH MO AMCHUIJIMHE (MOAY/0) «MHOronmoTo4YHasi
cunxponu3anua»: «0,2 x cpennee 3a momamHue 3ananus + 0,4 X cpemHee 3a KOHTPOJBHBIC
pa6otsl + 0,4 X 3a4eT ¢ OIICHKON».

Texkymuii KOHTPOJIb YCII€BAE€MOCTH 00YUYAIOIIHUXCS M0 JUCUUILINHE (MOTYJIIO0)
IIpumepHbIe TOMaLIHUE 32 IAHUS
Jomammuee 3aganue: [IpodeMa roHKH JaHHBIX

1. Hammumure kpatkoe 3cce (300-500 cimoB), B KOTOPOM OOBSCHUTE, YTO TAaKOE T'OHKA
JAHHBIX, KaK OHA BO3HUKACT W KaKHE IIOCJIEACTBUS MOTYT OBITh y TOHOK JaHHBIX B
MHOTOMOTOYHBIX MPHIOKEeHUAX. [IpuBenuTe mpuMepsl CUTYyalllii, KOrja TOHKa JaHHBIX MOKET
IIPOU3OUTH.

2. Coznaiite mpoctyto mporpammy Ha sizbike C mnm Python, kotopas memoHcTpupyer
npoOjeMy TOHKM JaHHbIX. [IporpamMma mokHA HCIONIB30BAaTh HECKOJIBKO MOTOKOB, KOTOpPHIE
OJIHOBPEMEHHO YBEIMYUBAIOT O0IIee 3HAaYCHHE TIePEMEHHOM. 3ayCTUTe IPOrpaMMy HECKOIBKO
pa3 W mpoaHaIu3upyte pe3ynabTaThl. OOBACHHUTE, KaK TOHKA JAHHBIX BIIUSET HAa HMTOTOBOE
3Ha4YEHHE.

3. Ha ocHOBe mporpaMMbl, HalTMCAaHHOW B MPEABIAYIIEM 3aJlaHUH, UCIPABHTE MPOOIeMY
TOHKH JIAHHBIX, T0OABUB COOTBETCTBYIOIINE MEXaHU3MbI CHHXPOHM3AINH (HATPUMEDP, MBIOTEKCHI
WM YCIIOBHBIE MepeMeHHbIe). OOBICHUTE, KaK Ballld U3MEHEHHS YCTPAHSIOT TOHKY JIaHHBIX U
o0ecreunBarOT KOPPEKTHBINA pe3ybTar.

4. TlpenoctaBbTe (pparMeHT Koja (Ha JIFOOOM SI3bIKE MPOTPAMMHUPOBAHUs), B KOTOPOM
MPUCYTCTBYET TOHKAa JaHHBIX. [lompocuTe OAHOKYPCHUKOB MPOAaHATU3UPOBATH KOJ U BBIIBHUTH
npoOJeMy FTOHKHU JaHHBIX. 3aT€M HAMUIIUTE KOMMEHTAPUHU K KOy, OOBACHSIONINE, KaK U TTIOUeMY
BO3HUKAET TOHKA JJAHHBIX.

5. Hanummumre otder (500-700 cioB), B KOTOPOM HCCIENYIOTCS Pa3IUYHbIE METOJIbI
MPEIOTBPAIICHUS TOHOK JaHHBIX, TaKHe KaK MBIOTEKCHI, ceMa(opbl, YCIOBHBIE MEPEMEHHBIE U
atomapHble omneparuu. OOCyauTe MPEeUMYIIecTBA M HEIOCTAaTKHM KaXXKIOT0 METOJa, a TakkKe
CUTYaIliH, B KOTOPBIX OHU Hanbonee 3PPEKTUBHEI.

Jdomamnee 3ananue: IlpodpuanpoBanue u TecTUpoBaHue

1. Hanumure kpatkoe scce (300-500 cmoB) o TOM, 4TO Takoe NPOGUIHMPOBAHHE
nporpaMMHoro obecnedenus. OObsicHUTE, MoYeMy Mpo(UINpOBaHKE Ba)KHO AJIs pa3paboTKu
nporpaMM, M Kakue OCHOBHBIE METPUKU (HampuMep, BpeMs BBINOJIHEHUS, HCHOJIb30BAHUE
NaMsITH) CIIEYeT YYUTHIBATh P MPOQUITHPOBAHUH.

2. BpiOepute OAMH M3 MHCTPYMEHTOB mpoduiaupoBanus (Hanpumep, gprof mis C/C++,
cProfile mnsa Python, unu VisualVM ansa Java). Hanumure nporpamMmmy, KOTOpasi BBITOTHSIET
BBIYHUCIICHUS (Hanpumep, (hakTopuan wim COpTUPOBKY), U UCHOIB3YHTE BHIOPAHHBIN HHCTPYMEHT
TUTSE IPOQIITUPOBAHUSI ATOH MporpaMmbl. CpaBHUTE PE3YIIbTAThI C Pa3HBIMHU BXOTHBIMHU JTAHHBIMH
U MIPOAHANM3UPYITE, KaKHE YaCTH KOoJa TPEOYIOT ONTUMH3AIIHH.

3. Beibepute (yHKIIMIO W3 BalIero MPEABIAYIIET0 IPOEKTa WM CO3JaiTe HOBYIO.
Hanumure Habop IOHUT-TECTOB JUIs 3TOM (YHKIMH, HCIOJB3Ysl OMOIMOTEKY TECTHpPOBAHUS
(manmpumep, unittest gt Python, JUnit nnst Java unu pytest st C). O0bsicHUTE, KaKue ClieHapuu
TECTUPOBAHUS BBl BBIOPAIM U IIOYEMY OHU Ba)XKHBI.
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4. Coszpaiite mpoctoe BeO-mpuiokenue (Hampumep, Ha Flask mmum Express), xoTtopoe
BBITIOJIHSIET omnpeaenieHnbie onepanuu (Hanpumep, CRUD). 3arem mnpoBeauTe Harpy3odHoe
TECTHPOBAaHUE C TIOMOIIBID HHCTpyMeHTa (Hampumep, Apache JMeter wnm Locust) u
[IpOaHAIU3UPYHTE pe3yapTaThl. Hamummre oT4eT O TOM, Kak NPUIIOKEHUE CIIpaBISIETCA C
HaArpy3Koil 1 Kakue y3Kue MecTa ObLJIH BbISBIICHBI.

5. Hanumwmre otuer (500-700 cioB), B KOTOPOM CpPaBHUBAIOTCA pPa3jIMYHbIE METO]IbI
TECTUPOBaHUS (MOAYJIbHOE, WHTETPAIlMOHHOE, CHCTEMHOE U TMPUEMOYHOE TECTUPOBAHHUE).
OO6cyauTe, Kakue IPEeUMYILECTBA U HEAOCTATKU €CTh Y KaXK/10I'0 METO/1a, U B KAKUX CUTYaLHUsIX UX
cienyer npuMeHsTh. [IpuBeaute npuMepsl U3 MPaKTHKU.

Jomamnee 3ananne: Hebnoxkupyrommye CTpPyKTYpbI JaHHbBIX

1. Hammumure kpatkoe scce (300-500 cnoB), B KOTOPOM OOBSCHHUTE, YTO TaKOe
HEOJOKHUPYIOUIHE CTPYKTYphl MaHHBIX. ONUIINTE WX MPEUMYIIECTBA 10 CpPaBHEHUIO C
OJIOKMPYIOIUMH CTPYKTYpaMH JIaHHBIX U NIPUBEIUTE NPUMEPHI, IJI€ OHU MOTYT ObITh MOJIE3HBI B
MHOTOMTOTOYHBIX MPHIOKCHHSIX.

2. Peanu3yiiTe HEOIOKMPYIOIIUNA CTEK Ha sI3bIKE IIPOrPaMMUPOBAHUS 10 BallleMy BBIOOPY
(manmpumep, C++, Java wim Python) ¢ ucrons3oBanreM aroMapHbeix onepanuii. OO0bscHUTE, KaKk
Ballla peaju3anus obecnedynBaeT O0€30MacHOCTh MpPH JOCTYINE U3 HECKOJbKHUX IOTOKOB.
[IpoTectupyiite cTek, 100ABISAS U YAAJSS SJIE€MEHTHI U3 HECKOJIBKHX TTOTOKOB OJJHOBPEMEHHO.

3. CpaBHHTE IPOU3BOJUTEIBHOCTh HEOJOKUPYIOLIEH U OJIOKUPYIOLIEH CTPYKTYpPbI JaHHBIX
(HampuMep, CTeKa WM O4Yepear) B YCIOBUSX MHOTOMOTOYHOCTH. Hamummre mporpammy, B
KOTOPOH HCHOJB3YIOTCA 00€ CTPYKTYPhl JAaHHBIX JUIS BBIIOJHEHHs OJMHAKOBBIX OIepauuil, u
U3MepbTe BpeMs BhIosHeHHs. [IpoaHanu3upyiite pe3ynbTaThl U CIETalTe BBIBOABI O TOM, KaKas
CTPYKTypa AaHHBIX Oolee 3(peKTUBHA B BaIlIeM TECTE.

4. Co3naiiTe HEOJOKUPYIOLIYIO oOuepelb C HCIojb3oBaHueM anroputma "lock-free”
(Hanmpumep, anroput™ Michael-Scott). OObsicHUTE, Kak Bamia peanu3anus oOpabaThIBaeT
CUTyallUd TOHKH JIaHHBIX M OOECIIEYMBAET KOPPEKTHOCTH MPH OJHOBPEMEHHOM [OCTYIE W3
HECKOJIbKUX MOTOKOB. IIpoTectupyiite ouepesp, 100aBiss U U3BJIEKast 3JI€MEHTHI U3 HECKOJIbKUX
MIOTOKOB.

5. Hanmummre otuet (500-700 cioB), B KOTOPOM UCCIIEAYIOTCS pa3IMuHble HEOJOKUPYIOLIHe
QITOPUTMBI W CTPYKTYpPHI JAaHHBIX (HampuMep, HEOIOKUPYIOIIUE CIUCKH, JEPEeBbS, XEIll-
Tabmuibl). OOCyaUTe UX MPEUMYILECTBA U HEIOCTATKH, a TAKXKE CUTYaIMH, B KOTOPbIX OHU MOTYT
ObITH O0Jsiee 23PEKTUBHBIMU 10 CPAaBHEHUIO ¢ OJIOKUPYIOLIMMU aHanoramu. [Ipusennre npumepsl
U3 IPAKTUKH.

HpI/IMepHI)Ie 3alaHUA 1JISI KOHTPOJbHBIX paﬁoT

KonTtpouabHasi padora 1: ApXHTeKTYpPHBbIE aCIIeKThl MHOTOIIOTOYHOM CHHXPOHU3ALNH

1. Onpenenurte u 0OBSICHUTE CIEAYIOIINE TEPMUHBIL:

o B3saumHoe uckiatoueHue

e ['OHKM JaHHBIX

e MbroTekcsl

o Cemadopsl

o VYCIIOBHBIE IEPEMEHHBIE

2. Onmmure npobiemy ¢uinocodoB-ykuHa H OOBICHUTE, KaK OHa HILUIIOCTPHUPYET
npo0JeMbl MHOTOMIOTOYHOM CHHXpOHM3auuu. [Ipemnoxure ouH M3 CHOCOOOB pelIeHHUs ITOU
po0OJIEMBI U OMUILKTE €r0 MPEUMYIIECTBA U HETOCTATKH.

3. CpaBHHTE MBIOTEKCHI U ceMagophl. B KakuX CUTyalMsx JTy4llle HCIIOJIb30BaTh KaXIbIi
U3 3TUX MexaHu3MoB? [IpuBenuTe mpuMepbl, KOrjaa OAUH METO MOXKET OBITh MPEANOUYTHTEIbHEE
JpyToro.

4. HanummTe KO Ha sA3bIKE IPOrpaMMHUPOBAHMS T10 BallleMy BIOOpY, KOTOPBIN peaan3yer
MBIOTEKC ISl 3alUThl o0Imiero pecypca. OObBsSCHUTE, KakK Ball KoJ OOECHeuyMBacT B3aUMHOE
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VCKJIIOYECHHE U IIPEIOTBPALIACT TOHKH JaHHBIX.

5. Onumure, 4YTO TaKOE FOHKA JIaHHBIX U KaK OHAa MOXKET BO3HUKHYTh B MHOI'OIIOTOYHBIX
npuioxeHusx. Ilpuseaure npuMep Kozaa, B KOTOPOM BO3HUKAET MOHKA JAHHBIX, U O0BSICHUTE, KaK
€€ MOXHO UCIIPABUTH C TOMOIIbIO CUHXPOHU3ALHH.

6. IlpeacraBpTe, uTO BBl pa3pabaThiBa€T€ MHOIOIOTOYHYIO CHCTEMY Ul OOpabOTKU
3alpocoB I0JIb30BaTelNe B BeO-npuiioxeHUH. ONUIINTE apXUTEKTYpHBIE aCHEKThbl, KOTOPbIE
HEOO0XOMMO YUYUTHIBaTh JUIsl 00ECHeueHUs] KOPPEKTHOM CHHXPOHHU3ALMM W B3aUMOJEHCTBUA
MOTOKOB. YKa)XUTE, KAKME MEXaHU3Mbl CHHXPOHH3ALIUU BbI OBl HCIIOJIB30BAIIU U [TOUEMY.

7. Onuiumre, KaK MCII0JIb30BaHUE PA3JIMUYHBIX METOJIOB CUHXPOHU3ALMHU MOXKET OBIIUAT
Ha TPOMU3BOJUTEIBHOCTh MHOTOMOTOYHOH cucTeMbl. OOCyIuTe KOMIIPOMHCCHI MEXIY
0€30I1aCHOCTbI0 M NPOM3BOAMTENIBHOCTBIO, a TakKe [pHUBEIUTE IPUMEphl, KOIrja
IIPOU3BOUTENIBHOCTh MOXKET OBITh KpUTHUECKH BAYKHA.

KonTpoJsibHas padora 2: MexaHM3Mbl CHHXPOHU3AIUH 1JI5l BLICOKOHATPYKEHHBIX CHCTEM

1. Onumwure, YTO Takoe€ BHICOKOHATPY)KEHHBIE CHCTEMBl M Kakue crernuduyeckue
TpeOOBaHMS K CHHXPOHM3AIMM BO3HUKAIOT B TaKWX cHcTeMax. llpuBemure mpuMepsl
BBICOKOHATPY)KEHHBIX TPHIOKEHUH UM 0O0BsICHUTE, modyeMy d3(PQEeKTHBHAS CHHXPOHU3ALUS
KPUTUYHA JUISl KX IPOU3BOIUTEIBHOCTH.

2. CpaBHHTE pa3IHMYHBIC MEXaHU3MbI CHHXPOHHU3AIMH, TAKHE KaK MBIOTEKCHI, ceMadopsl,
YCJIOBHBIE IIepeMeHHbIe U Oapbepbl. OOCyqUTE NX MPEUMYIIECTBA U HEJAOCTATKH B KOHTEKCTE
BBICOKOHArpy>KEHHBIX cucTeM. Korna 1 mouemy BbI ObI IPEATIOWIN OJUH MEXAHU3M IPYToOMYy?

3. O6bscaure, yto Takoe "yzkoe mecto" (bottleneck) B KOHTekcTe MHOTrOMOTOYHBIX
npuioxeHnid. llpuBeanTe mnpuUMephl, KaK HEMPAaBUIbHOE HCIIOJB30BAaHHE MEXaHW3MOB
CHHXPOHU3AIMU MOXKET IPUBECTU K Y3KUM MECTaM, U MPEUIOKUTE CIIOCOOBI X YCTPaHEHUS.

4. Uccnenyiite HEOJIOKUPYIONIME CTPYKTYphI MaHHBIX (Hampumep, lock-free u wait-free
QITOPUTMBI) U MX NMPUMEHEHHE B BBICOKOHAIPY)KEHHBIX cucTeMax. Hamumure kpatkuii 0630p
(300-500 ciioB) 0 TOM, Kak Takue CTPYKTYPhI JaHHBIX MOTYT YJIyUIIUTh MPOU3BOIUTEIBHOCTh U
YMEHBIINTD 33JEPIKKH.

5. Hammmmre KoJ Ha s3bIKE MPOTPAMMHPOBAHUS IO BaIIeMy BHIOOPY ISl pealH3aiuu
cemaopa. OOBSICHUTE, KaK Ballla peau3alusi MOKET OBbITh MCIIOIb30BaHA JJIsl YIpaBJICHUS
JIOCTYTIOM K PECYpCY B BBICOKOHArpy>X€HHOH CHCTEME W KaK OHa CIIPABIISETCS ¢ BO3MOXKHBIMHU
npobiemMaMu, TAKUMH Kak starvation.

6. IlpoBenuTe SKCIEPUMEHT, B KOTOPOM CPaBHUTE MPOU3BOAUTEIIEHOCTE MHOTOTIOTOYHOM
IPOTpaMMBbl, MCIIOJIb3YIOIIEH OIOKUPYIOIIME U HEOIOKUPYIOIINE MEXaHW3Mbl CUHXPOHHU3ALHH.
OnumuTe METOI0JIOTHIO TECTHPOBAHUS, PE3YIIBTATHl M CHIEIAWTe BHIBOABI O TOM, KAKOW ITOIXO]T
Jy4Ile MOAXOIUT SIS BBICOKOHArPyKEHHBIX CHCTEM.

7. OnummTe, Kak MEXaHW3Mbl CHUHXPOHHU3AIMH TIPUMEHSIOTCS B paclpelleeHHBIX
cucremax. OOGcyaure mpoOieMbl, TaKHe KaK COTJIaCOBAaHHOCTb JAHHBIX U 3a/I€pPKKU CETH, U
MPEUIOKUTE MTOAXOBI s 3 (HEKTUBHOTO YIPaBIICHUS] CHHXPOHU3AIUEH B TAKUX CHCTEMaX.

3apanus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBeTt Komneren
n/n us
1 Yxkaxute mpodsieMy, BOSHUKAIOIIYIO MTPH I'onka (ronka, race) YK-1
0JTHOBPEMEHHOM JIOCTYIIE K JIAHHBIM.
2 VYKaXuTe MEXaHU3M JUIsl IPOCTOW CUHXPOHU3ALMH MperoTeke YK-1
MTOTOKOB. (MBIOTEKC, Mutex)
3 VYkaxure oneparnuro Jiyisl aTOMapHOTO CPAaBHEHUS U CAS (cas, kac) YK-1
3aMEHBI.
4 Vkaxknre omuOKy B MapajuIelibHON pa3paboTke. Deadlock VK-1
(deadlock, nemok)
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CHUCTCMaAXx.

5 Vkaxure  MHCTPYMEHT Uil aHaiuW3a  pbIHKA JMeter (jmeter, OIIK-2
MHOTOITIOTOYHBIX CHCTEM. IKMeETep)
6 Ykaxute panuoHaNbHOE pernieHue s | Lock-Free (lock- OIlK-2
BBICOKOHATPY)KEHHOW CHHXPOHHU3AIINH. free, mox-¢pn)
7 VYxaxkure miardopmy s uccnenoBanus acuaxpornoro | Node.js (node.js, OIIK-2
BBOJIa-BBIBO/IA. HOZ-IDKC)
8 YkakuTe peIHOK JUIsl KOPYTHH B pa3paboTKe. Kotlin (kotlin, OIIK-2
KOTJINH)
9 YkakuTe MaTeMaTuuecKui anmapat ajsi moaenu namsitu. | ['pad (rpad, graph) [1K-2
10 | Vkaxure  wmHCTpyMeHT s mpoduimpoBanus | Valgrind (valgrind, I1K-2
MHOTOITOTOYHBIX ITPUIIOKEHHUH. BAJITPHHI)
11 VYKaXuTe METOA M1 TECTHPOBAHUS ceMadOpoB. Unit-rectupoBanme I1K-2
(unit-
TECTHUpPOBaHHE, Unit
testing)
12 | Ykaxure WHCTpyMEHT il aHanu3a HeOmokupyromux | SPIN (spin, ciiuh) [K-2
CTPYKTYP.
13 | Ykaxure Qopmar Juisi  OTY4E€Ta IO  YCJIOBHBIM Markdown IK-3
MIEPEMEHHBIM. (markdown,
MapKJIayH)
14 | Ykaxutre HWHCTPYMEHT Juia mnpe3eHTarmmun 1o Green PowerPoint IK-3
Threads. (powerpoint,
1ayJp-TIONHT)
15 VYKaxuTe CTUIh IUTAPOBAHUS I ITyONHMKAIMA 10 IEEE (ieee, [1IK-3
CHUHXPOHH3ALINH. Al TpUILI-N)
16 | Ykaxwure mmatdgopmy it nyonukanuii mo Wait-Free | ACM (acm, sii-cu- IK-3
aJIropuTMaM. M)
17 | Ykaxure METO/I0JIOTHEO YIS MTAHUPOBAHUS Agile (agile, I1K-8
MHOTOIIOTOYHBIX TIPOEKTOB. KAL)
18 | VYkaxure UWHCTpyMEHT Ml TpeKkuHra 3agad B | Jira (jira, mxupa) I1K-8
CHHXPOHH3AI[HOHHBIX IPOEKTAaX.
19 | Vkaxure cranmapt ajs ynpasieHus npoekramu B UKT. ISO 21500 (iso I1K-8
21500, aiico 21500)
20 YkaxuTe moaxon K OI0PKETHPOBAHUIO B ACHHXPOHHBIX ROI (roi, pon) [1K-8
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