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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

MHOTOnoTo4YHOE MPOTPAMMHUPOBAHUE SIBIISICTCS KIIOUEBBIM HABBIKOM B COBPEMEHHOU
pa3paloTKe, MOCKOJIBKY TO3BOJIACT 3(PPEKTUBHO HCIOIB30BaTh MHOTOSJICPHBIC MPOIIECCOPHI U
peCypchl CHUCTEMBL. DJTO CIOCOOCTBYET CO3JaHUIO OoJiee OBICTPHIX, MAacCIITaOUPyEeMbIX U
OT3BIBUMBBIX MPHUIOKCHHH, YTO OCOOCHHO BaXHO I CEPBEPHBIX CHCTEM, UIp, 00pabOTKH
OOJBIINX JAHHBIX U MOJIL30BATEIbCKUX UHTEp(elicoB. [loHMMaHue MPUHIIUIIOB CUHXPOHU3AIIUU
W YIpaBJICHUS IMOTOKAMH IOMOTaeT IPEIOTBpaIlaTh ONIMOKH, TaKWe KaK TOHKH JaHHBIX M
B3aMMHBIE OJIOKUPOBKH, 00eCTieunBasi HAJIE)KHOCTh M CTAOMIBHOCTH IPOTPAMM.

ey n3yyeHus: TMCHUILUIMHBI (MOYJ15): (OpMUpOBaHUE y CITyIIaTeNneil 3SHaHUH METOJI0B
U CPEICTB pa3pabdOTKU MPOrpaMMHOI0 obecredeHusi, cnocoOHOro 3(pQEeKTHUBHO BBHINOIHATh
HECKOJIbKO IIOTOKOB BBIIIOJIHEHUS Ul TIOBBIIIEHUS IPOU3BOJUTENIBHOCTH M OT3bIBYMBOCTHU
MIPUITOKEHU .
3agauu n3yyeHus: AMCHUILIHHBI (MOAYJISA):
— HW3Y4YUTH PyHIaMEHTAIbHBIC TIOHATHS MHOTOIIOTOYHOCTH U TAITBI )KU3HEHHOTO [IUKJIA
HOTOKOB U1l IOHUMaHHsI X (PYHKIIMOHUPOBAHUS B IPOrPAMMHOM 00€CIICUEHUH;
— OCBOMTBH METO]Ibl 00ECIeYeHUs] TOTOKOOE30IIaCHOCTH KOJIa M MPUIIOKEHUH, BKIHOUast
IPEJOTBPALLEHUE PACIPOCTPAHEHHBIX MPOOJIEM CUHXPOHHU3AIHH;
— HAYYUThCSl MPUMEHATh TEXHUKU YIOPABICHHS MOTOKAaMM JJIi ONTHUMH3ALUU
IIPOM3BOIUTENILHOCTH U PACIIPEIEIICHUS PECYPCOB B IPOIPAMMHBIX CUCTEMAX;
— IO3HAKOMMTHCS C OCHOBAMM PEAKTMBHOIO IPOrPaMMHPOBAaHUS Kak IOAXoJa K
00paboTKe aCHHXPOHHBIX COOBITHI B MHOTOTIOTOYHOM Cpe/e;
— Ppa3BUTh HABBIKM TECTUPOBAHUS, OTJIAJKU U TPOGUINPOBAHUS MHOTOIIOTOYHOIO KOJIa
JUIS BBISIBJICHHS M YCTPAHEHMs OLIMOOK B peaIbHbIX MPOEKTAaXx.
B pe3yabTare 0CBOEHUSI TUCHMIIMHBI (MOYJIs1) 00y4AIOUIUIICS 10/I2KEH
3Hamy:
— MOHATUE MHOTOIIOTOYHOCTH Y >KM3HEHHBIN LIUKJI IOTOKOB;
— Mpo6JIeMBbl ¥ IPUHLUIIBI COOJIIOICHUS TOTOKOOE30M1aCHOCTH;
— CHoCOOBI yIIpaBJeHUs TOTOKAMHU;
— MPUHIUIBI PEAKTUBHOTO POTrPAMMHUPOBAHMUS.
ymembv:
— JenaTh (parMeHTHl KoJia ¥ MPUII0KEHHS TOTOKOOE30MaCHBIMH;
— TECTUPOBAThH U OTIAKUBATh MHOTOIIOTOYHBIN KOJ;
— HacTpauBaTh MOHUTOPHUHT U MPO(UIMPOBATE MHOTOMIOTOYHBIN KOI.
eénademp:
— HAaBBIKAMHU CO3JaHMsI IOTOKOB U YIPABJIEHUS UX COCTOSHUEM,
— HaBBIKAMHU YNPABIEHUS MHOXKECTBAMH IOTOKOB,
— HaBBIKAMM pealin3allii HaJeKHbBIX U O€30MaCHBIX MHOTONIOTOYHBIX TPUIIOKEHUH.
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2. Temaruueckmii njian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 OCHOBBI 6 6 18 JlomarirHee 3amanne
MHOTOIIOTOYHOCTH
2 IToToko0€e30macHOCTD U 6 7 18 JomarrHee 3aganue
B3aUMO/ICHCTBHE
MTOTOKOB
3 YnupaBieHue MoToKaMu 7 7 18 JlomamHee 3aanue
4 ACHHXPOHHBIEC U 7 7 20 Jomainee 3aganue
PEaKTHBHBIC CHCTEMBI
5 TectupoBanwue, 7 7 20 JlomamHee 3amaHue
OoTjIaiIKa, MOHUTOPHHI U
ONITUMH3AIIHUS
3auem 4 WToroBeIit IpoeKT
Hmozo: 33 34 4 94
Obvem oucuunaunsl (Mooyis) 165
(6 ax. u.)
3. CopaepxaHue TUCHUILIMHBI (MOTYJIS)
Nen/m HaumenoBanmue pasaesia Coneprxanue TUCHUILIUHBI (MOIYJIf) O TeMaM
AUCIHHUILIHHBI (MOYJIs1)
1 OCHOBBI MHOTOIIOTOYHOCTH MmuoronoroudHocTts. Co3ganne motokoB. Thread, Runnable u Parallel

Stream.
JKu3HeHHBIH UK TOTOKOB. Okuanue, OJJOKUPOBKA, 3aBEPIICHIE.

2 IToToxo0e3011acCHOCTE U CuHXpOHM3AIWS METOJIOB U 0JI0KOB. MeTobl: wait, notify, notifyAll.
B3aUMO/ICHCTBUE TOTOKOB CHHXPOHHU3aTOPbl, MOHUTOPBI, MBIOTEKCHI U ceMa(ophl.
brokuposku. Lock, ReadWriteLock, ReentrantLock, Condition.
AToMapHBIe KJIacCHl U YIIpaBIeHnEe BUANMOCTHIO (volatile).
[ToTokoOe30nacHble KJIACChl M KOJUICKIINH.
3 VYmpasrneHue noTokamu Berssimmecst u pexypcuBablie notoku. ForkJoinPool u RecursiveTask.
ITyner noTokoB. ExecutorService u Future.
4 ACHHXpPOHHBIE U peakTuBHBIe | PeakTnBHOE mporpammupoBanue. Ouepean COOBITHHA.
CHCTEMBI BupryanbHbIe TOTOKH.
5 TectupoBanue, oTIaaKa, [TpoGiieMbl 1 OLTHOKH, CBA3aHHBIC C MHOTOITIOTOYHOCTBIO.

MOHUTOPHUHI U OIITUMH3AIUSA

TecTupoBaHue U OTJIaJJKa MHOTOITIOTOYHOTO KOJIa.
MOHHUTOPUHT, NPOGUIMPOBAHNE, ONTUMHU3ALHNS OJOKHPOBOK.
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4, YyeOHO-MeTOaUYECKOE O0ecImeyeHne

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOACTBA.

Kaxnplil ciymarenb B TEYEHHE BCEro MEpHOAAa OOYYEHHs IOJIy4aeT MHAWBUIYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €ro MpeiesIaMu.

CnymarensM obecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCcCHOHAIBHBIM 0a3aM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. 3sixoB, C. B. IlporpammupoBanue : ydeOHUK U IpakTUKyM Ju1st By30B / C. B. 3p1koB. —
2-e u3f., nepepad. u gon. — MockBa : M3marensctBo FOpaiit, 2025. — 285 ¢. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-16031-4. — Tekcr : anektponHbiii / OOpa3oBarenbHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560815.

2. KomnbroTepHble ceTH : Y4eOHUK M MPAKTHUKYM JJIs BY30B / TIOJl HAYYHOU penakuuen A.
M. HeuaeBa, A. E. Tpybuna, A. 0. Anucumona. — Mocksa : U3narensctBo FOpaiit, 2025. —
515 ¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-21452-9. — Tekct : 3JIeKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/572239.

Jlononnumenvnas numepamypa:

1. T'nunenxo, U. I'. TexHonoruu u METOABI IPOrpaMMUPOBaHUS : YUeOHUK /Ui BY30B / U.
I'. Taunenko, ®@. @. Ilasnos, . 0. denopoB. — 2-¢ usn., nepepad. u mon. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 241 c. — (Boicuiee oOpa3oBanue). — ISBN 978-5-534-18130-2.
— Tekct : oanektponsbii // OOpa3oBatenbHas mmiatrdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/581329.

5. MarepuanbHO-TeXHHYECKOe 0DecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U OOecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENBCKOM padoT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) TUIA, TPYHIOBBIX H
WH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYy4YEHMS, CIyXallMMU JJIs MpEeACTaBlIeHUsl y4eOHOI
uHpopManuu O0JIBIION ayTUTOPHH.

N3ydeHne qUCUMIUIMHBL (MOYJIsl) 00ecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJIbKYJISITOPAMH;

— CHeUaIN3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOUAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00y4arOIIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMsI MHBAJUIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXXHOCTSMH 30POBBS,
OCHAILIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
obecrieueHreM  JOCTylma B JJIEKTPOHHYIO  HHGOPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpedy
YHuBepcurera.
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https://urait.ru/bcode/560815
https://urait.ru/bcode/572239
https://urait.ru/bcode/581329

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccblika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubmuoteka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basa mannbix s IT-cienuanucToB https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

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

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/

K 00pa3oBaTenpHBIM pecypcam”

7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

pecypcos

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

00pa3oBaTesbHBIX PECYPCOB

[lepeyensr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH

OCYIIECTBIICHUU

00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MpOrpaMMHOTO  00€cCleueHus, COBpPEMEHHbIE MpodecCHuoOHaIbHbIe 0a3bl  JIaHHBIX

I/IH(1)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBI:

u

Server)

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060HO
pacnpocTpaHsieMoe
OnepanoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3HOHHOE

Bpay3zepsbI:
Sunexc.Bpaysep OTEUYECTBEHHOE cBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE

OducHble NpUIOKEHNA:

Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIEH3HOHHOE
TeXstudio 3apyOekHOe CBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
Cucrembl ynpasJieHUsl IPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensuonHoe
Cucremsbl ynipapjieHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV

CnpaBo4HO-TIPABOBBIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoBasi CUCTEMA

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIEH3HOHHOE
ousneca Cranmaptabiii Russian

Edition

Cpeabl pa3padoTKu:
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Visual Studio Code 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe cBOOOJTHO PACTIPOCTPAHIEMOE
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpasieHusi onéanorpagpuyeckoil uHpopManmeii:

Zotero | 3apyOekHOe | CBOOOJIHO pacIpocTpaHsIeMoe
CepBHCHI H CTYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEeMOe

6. MeToanuecKne M OIeHOYHbIE MATEPHAJIBI
MeToanyeckne yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce n3yuenuss aucuuIUIMHBL (MO1yJisl) « MHOrOoTOYHOE POrpaMMHUpPOBAaHUE)» B
paMKax TEKYyILIEro KOHTPOJs yCIEBAeMOCTH HMCIIOJIBb3YIOTCS Takhe BHUbl yueOHOW paboThl, Kak
JIEKIIMM, CEMHUHApBI, IIPOEKT, JOMAILIHUE 3aJaHMs, a TAK)KE Pa3IMYHbIE BUIbl CAMOCTOSATEIbHOU
paboThl OOydarolmuxcs IO 3aJaHUI0 IPENojAaBaTelis, HaNpaBICHHbIE HAa PAa3BUTHE HABBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOT0 MaTepuaa, Kak paBuiio, TEOPETHYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCsS BECTH KOHCIICKT JICKIIUWA: KPaTKO M CXEMAaTHIHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KITFOYEBBIC CJIOBAa M TEPMHUHBI. HEoOXOAMMO OTMETHTH BOIPOCHI WM MaTepUaNIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT c(hopMyIHpoBaTh BOIPOC W 3a1aTh €ro
MpernoaaBaTeNo Ha KOHCYIbTAIMH UM BO BPEMsI CEMUHAPCKOTO (MTPAKTUYECKOT0) 3aHSTHS.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CiymaTess Ha CEMUHapeE,
€ro OTBETHI Ha BONPOCHI MIPEIOIaBaTeNs U y4acTHe B IUCKYCCHU.

Jljist yCnenHoro yq9acTrsi B CEMHHAPE CIYIIATesIM PEKOMEHAYETCS 3apaHee 03HAKOMHUTHCS
C TeMO# 00CyXJIeHHsI, TPOYUTAaTh HEOOXOUMBbIE MaTepHUajbl U MOJArOTOBUTH BOINpPOCHL. BaxHo
AKTUBHO CJYIIATh U BOBJIEKATHCS B TUCKYCCHIO, BHICKAa3bIBasi CBOM MHEHUS U apTyMEHTHPYS HX.
[Ipr oTBeTax Ha BOMPOCH MPEMOJABATENS CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
Onupasich Ha U3yYEHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMHM Ba)XKHO BHUMATEIbHO O3HAKOMUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha JTarbl, YTOOBI
n30exarb NEperpy3kd U Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3ivyuHble HUCTOYHUKHU
uHOpMaIKK, BKIIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0ojee riy0oKoro HOHUMaHUs TEMBI.

Ilpoexm — wuccrnenoBarenbckas paboTa MO JTUCHUILUIMHE (MOXYJI0) M Ipe3eHTalus
pE3yJIBTaTOB.

Jlnsg ycnemHol NOArOTOBKM K MPOEKTY: YETKO OMNpEeNeNIUTe LENH M 33Jayd MpOeKTa,
pacripesieiuTe posidi U OOS3aHHOCTH MEXJY YYaCTHHKaMM, a TaKKe YCTaHOBHTE CPOKHU
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BBITIOJTHEHUSI KaXKJ0M 4acTu paboThl. PerynspHo npoBoanuTe BCTpeuu AJis 00CYKASHHs ITporpecca
U PeIleHHs] BO3HUKAIOLIUX BOIPOCOB.

Camocmosmenvruas paboma — paboTa ciymaTeled, HalpaBlIeHHas Ha YIIIyOJIEHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B  mpouecce  camocTosATenbHOW ~— pabOThl  cAymIaTeNd — B3aUMOJICHCTBYIOT  C
PEKOMEHJIOBAaHHBIMU MaTepHaJlaMH MpPU MHHUMAJIbHOM YYacTHU TNpernojaBaress. 3aiadu
CIIymIaTessl BKIYaT paboTy ¢ KOHCIEKTaMu JieKIuii (00paboTka TekcTa), MOBTOPHOE U3yUeHUE
y4eOHBIX MaTepUaIOB IUIAHOB U TE3UCOB OTBETOB, U3YUEHUE JIOMIOJTHUTEIIbHBIX TEM, BHITTOJTHEHUE
yueOHO-UCCIIeIOBATEeNIbCKUX 3aJaHUi U JpyTroe.

Cucrema OLlCHUBAHUSA PE3YJIbLTATOB oﬁyqe}mﬂ no JTUCHUIIJIMHE (MO}IyJIIO)

OueHuBaHuE YPOBHSI Yy4EOHBIX JOCTHXKCHHHM OOYYArOUIUXCS MO TUCHHUILIHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
3auema.

JInst OLIEHMBAHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTecTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IlIKaja OICHUBAHUS, KOTOpas COOTHOCUTCS C TPaJUI[HOHHOU
MATHOAIPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Hecsitubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yueHusi 10 JUCHUILIUHE (MOAYJIIO)

10 OTtnu4aHO 3a4yteHo CraymaTtens MOTHOCTBIO BIAJCET 3HAHUSIMHU,

9 OTIUYHO 3a4yTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, Hu
rIIyOOKO OCMBICISET AUCHUIUINHY (MOIYJh).

8 OTau4HO 3aureHo
On CaMOCTOSATEIBLHO u JIOTHYECKH

MOCIIEIOBATEIEHO OTBEYACT HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICJICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIN30B u JIPYTHX
WCCIIEOBAHMM, a TaKXe pPEIaeT CIOKHBIE
3amaun. ClymaTtenb XOpOIIO 3HAKOM C
METOJaMHM HCCIEAOBAHUS, HEOOXOIUMEIMU
JUTSL TIPAKTHYECKOH IesITeTbHOCTH, U YMEET
CBSI3BIBATH TEOPETUUECKUE aCIIEKTEI
MUACIUILINHBL  (MOIYJIS) C TPaKTHICCKUMH
3aJja4aMHu.

7 Xoporo 3auTeHo Caymatens oOnajgaerT 3HaHUSAMHU MpeaMeTa

6 Xopomo 3auTeHo MOYTH B TIONHOM 00BeMme  pabodeid
MPOrpaMMbI M CaMOCTOSTEIILHO, JIOTUYECKH
MOCJICOBATEIBHO U BCECTOPOHHE OTBEYACT
Ha BCC BOHpOCBI, aKHeHTI/Ip}ISI BHHUMAHHUEC Ha

HanOojee 3HAYMMBIX MoMeHTax. OH yMECT
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yJabTaTa

OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)
aHAJIN3UPOBATh, CpaBHMBATB,
KJIacCH(pUIMpOBaTH, 00001maTh,

KOHKpPETU3UpPOBaTh W CHCTEMaTU3HPOBATh
W3y4EeHHBIH  MaTepuall, BBIAENAA  €ro
KIIOYEBbIE  ACHEKThl W yCTaHABIMBAsl
MPUYUHHO-CIIEJICTBEHHbIE CBSI3U.
DopMynupyeT CBOM OTBETbI, YBEPEHHO
UHTEPIPETUPYET pe3yJabTaThl aHAIU30B MU
JIpyTHX HCCIEIOBaHUM, a TakXKe pelaeT
CJIO’KHBIE CUTYaLlUOHHBIE 3aJaun.
CrnymaTens XOpOLIO 3HAaKOM C METOJaMH
HCCIIeI0BaHN, HEOO0XOIUMbIMH Ui
MPAKTUYECKON  JESITETBbHOCTH, U  yMEeT
CBA3BIBATh TEOpPETHUUECKUE ACIEKTHI
npeaMeTa ¢ NPaKTHYECKUMH 3aJadyaMH.

5 Y IOBNETBOPUTENBHO|  3aUTEHO Crnymarens obmagaer 0a30BRIMH 3HAHUSMHU

4 Y 10BIETBOPUTENBHO 3aureHo 10 JIMCUHUIUIMHE (MOJIYIII0), HO UCTIBITHIBAET
TPYIHOCTH TIPH CAMOCTOSITETIHHBIX OTBETaX U

UCTIONB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XO0Jle OTBETOB OH JIOIyCKaeT OIINOKH,
Kacaromuecss cyTu BompocoB. Ciymarensb
CHOCOOEH pemarbh TOJBKO CaMble MPOCTHIC
3aJayd M BIafeeT JHUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIICTOBAHUSI.

3 He cnan He 3autreno | Cnymarens He OBJaaen 00s3aTelIbHBIM
He cnan He 3auteqo | MUHUMYMOM 3HaHMM 10 TpPEIMETYy U HE
He cram He 3auTeno | MOXET OTBETUTH HA BOMIPOCHI, JaXe €CiH

npernogaBarciib  3a1a€T  JOIMOJHHUTCIILHBIC
HaBOJAIINE BOIIPOCHI.

JucnumuinHa (Moayiib) «MHOTOMOTOYHOE MTPOrPaMMHUPOBAHHUEY OIIEHUBACTCS CJICTYIOIIUM
obpa3zom:

AKTHBHOCTH Bec Onucanue
Homamnue 3aganus | 70% | Habop 3amanwuii o Temam. 3a Kax10e U3 3alaHii MOXHO HaOpath 10
OamioB
3auer 30% | iToroBsIil MpoeKT — HcclienoBaTebeKas paboTa Mo AMCIUILIHHE

(MoOyITI0) ¥ IpE3EHTAIIUS PE3YILTATOB

®opmyJsia pacyéTa MTOrOBOM OLEHKHM MO AUCHHUILVIMHE (Moay.aw) «MHOromoroyHoe
nporpammupoBanue»: «0,7 x cpeanee 3a goMamraue 3aaanus + 0,3 X 3a4eTy.

Texkymuii KOHTPOJIb YCIIEBAeMOCTH 00YYAIOLIUXCH 110 JUCHUILIMHE (MOYJII0)
IIpumepHbIe fOMALIHKE 3a]aHUSA

Jlomainee 3a1anue

1. OOBscHUTE 3aKOH Mypa " Cro BJIMAHHUC HA PaA3BUTUC MHOTOITIOTOYHBIX HpHJ’IO)KCHHfI.
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2. Uro Takoe race condition? [IpuBenure npumMep CUTyaluu, KOTJaa OHa MOXKET
BO3HUKHYTD.

3. OnwumuTe )U3HSHHBIH UK TOTOKA B Java ¢ ucnonb3oBanueM kiaccoB Thread u
Runnable.

4. Yto Takoe mpobiaemMa BUAMMOCTH B MHOTOnotouHocTH? Kak kirroueBoe
cioBo Vvolatile momoraer e€ pemmnTs?

5. UeM oTianyaroTCs arTOMapHble onepanuu oT HeaToMapHbIx? [IpuBenuTe npumep
UCIOJIb30BaHUs Atomic-Ki1accoB B Java.

I[OMaHIHee 3aJJaHue

1. OOBsicHUTE MPUHIMIT paOOTHI KIFOUEBOTO cIoBa Synchronized u posib MOHUTOPOB B
Java.

2. Uro Takoe deadlock? ITpuBeauTe nmpumep Kojia, KOTOPBIH MOKET MPUBECTH K B3AMMHOM
OJIOKMPOBKE.

3. OnuiinTe HA3HAYECHUE U MCIIOIb30BaHKeE MyJia moTokoB ExecutorService. Kak paboraer
unTepdeiic Future?

4. Yro takoe CompletableFuture u kak oH paciupsieT BO3MOXKXHOCTH PabOThI C
ACHHXPOHHBIMH 33]ja4aMu?

5. B uem pasuuia mexxay untepdeiicamu Lock u ReadWriteLock? Kak
ucnonb3yercst Condition?

JlomamniHee 3agaHmne

1. Onwmmure cTpykTypy Aanusix ConcurrentHashMap u e€ npenmyiiecTBa o cpaBHEHHUIO
¢ 00bryHBIM HashMap B MHOTOIIOTOYHOM OKPYKCHHUH.

2. Yro takoe BlockingQueue? Ipuseaure npumep €€ HCHONb30BaHUS JIJIsl OPraHU3alUuH
B3aUMOJICUCTBUS ITIOTOKOB.

3. OOBscHUTE HAa3HAUEHUE
cuaxponuzaropoB CountDownLatch, CyclicBarrier u Semaphore. B kakux cuTyarusix oH:
IIPUMEHSIIOTCS?

4. Yro takoe ForkJoinPool? Kak oH momoraer B peau3aliyu napauiebHbIX
BBIUNCIICHUN?

5. Kak paboraroT nmapasuienbHbie cTpuMbl B Java? [IpuBeaure npuMep UX UCTIONb30BAHUS
U1 00pabOTKU KOJIIEKIHH.

IIpumepHoe 3axaHue /11 IPOEKTA
IIpoexT mo Teme: MOHUTOPHHI, NPOQUINPOBAHNE W ONTHMH3ALMA OJIOKMPOBOK B
MHOI'OIIOTOYHOM NPHUJIOKEHUH
Iesab npoekra:
Hayuutbcs ucnonbs3zoBaTh HHCTpyMeHTHl MoHuTOpUHTa (VisualVM, Java Flight Recorder)
JUI aHalu3a IMPOU3BOAUTENIBHOCTH MHOIOIIOTOYHOIO INPUIIOKEHUS, BBIABIATH Y3KHE MECTa,
CBsI3aHHbIE C OJIOKMPOBKAMU, U ONTUMHU3UPOBATH KO/ JUISI MOBBIIIEHUS 3PPEKTUBHOCTH.

3amanue:

1. BoiOpaTh uiu pa3padoTraTb MHOTONOTOYHOE Java-NIPUJIOKeHHE, B KOTOPOM
MPUCYTCTBYIOT OJIOKMPOBKH (Hampumep, ¢
ucnonb3oBanuem synchronized, Lock, BlockingQueue u 1.11.). M0OKHO B35Th TOTOBBIH MPUMEP C
TOHKAMHU WUJTU C U30BITOYHON CHHXPOHU3AIIUECH.

2. Co0OpaTh HCXO/HBIE IOKA3ATEJH NPONU3BOANUTEILHOCTH MTPIIOKCHHUS:

o Bpems BINOJHEHUS KIFOYEBBIX ONEPAIUi.

o MHcnons3zoBanue CPU.
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KonunuecTBo u JyUTEIBHOCTH OIOKUPOBOK.
IIpoBecTH MOHUTOPUHT U NPO(PUIMPOBAHHE C [IOMOLIBIO:
Visual VM (cOop IaHHBIX O TOTOKaX, OJIOKUPOBKAX, ITAMSITH).
Java Flight Recorder (JFR) — ananu3 coObITHIT 1 OJOKHPOBOK.
IIpoanaau3upoBaTh NoJy4eHHbIe JaHHbIE, BBISIBUTH Y3KHE MECTa, CBS3aHHBIE C
OJIOKMPOBKAMH U CHHXPOHH3AILIUEH.
5. BHecTH n3MeHeHHs B KO/ VIS ONTUMHU3ANNU OJI0KHPOBOK, HalpUMep:
CHu3uTh 006J1aCTh CHHXPOHH3AIINY.
3amenuth Synchronized na 6onee a¢hdexruBubie npumuTrBbl (LOock, ReadWriteLock).
Hcnonp30BaTh HEOIOKUPYIOIINE CTPYKTYPhI JaHHBIX.
IloBTOpPHO NMpPOBECTH MOHUTOPUHT U NPO(PUIUPOBAHME TTOCTIE ONTUMHU3AIUH.
7. CpaBHMTH pe3yJIbTAThI 10 U MOCJI€e ONTUMHU3AUMHU, CICTATh BEIBOJIBI O JJOCTUTHYTOM
yIy4IIECHUH.
8. IIoaAroToBUTH OTYET, BKIIFOYAFOIIHH:
Onucanue NPUIOKEHUS U €0 MHOTOIIOTOYHOM YacTH.
MeToauKn MOHUTOPHHTA K HHCTPYMEHTBHI.
AHanu3 UCXOJHBIX JaHHbIX.
Onucanvic BHECEHHBIX U3MCHEHUH.
CpaBHUTEINBHBII aHATU3 PE3yIbTATOB.
BBIBOJIBI M pEKOMEHIalIAH.

o 0 O ~O O WO

o O O O O O

DTanbl BLIITOJHEHU:

Jran Cpok Onucanue
[ToaroroBka HCXOAHOTO
1.Beibop/co3nanue npunoxkenuss | 1 Hemens
MHOT'OIIOTOYHOT'0 KOJ1a
MonuTtopuHr 1 npodurupoBaHue
2. COOp UCXOIHBIX TAHHBIX 1 Henensa P pogump
JI0 ONITUMHU3ALUU
ITouck y3kux MeCT U BHECEHUE
3. AHanu3 ¥ ONTUMU3AIUS 1-2 nenenu N
W3MEHEHUHN
4. IToBTOpHBII1 MOHUTOPHUHT 1 Henens COop maHHBIX MOCIIE ONITUMHU3ALINN
Odopmnenue €3yJbTaTOB  H
5. IloaroroBka oTyera 1 Henens bop pesy,
BBIBOJIOB
Kpurepun oneHuBanus:
. MakcumaJb
Kpurepuii N Onucanne
HbIH 0aJL
KoppekTHoCTh 1 mosHOTA o5 Ucnonb3oBanue VisualVM u JFR,
MOHUTOPHUHTA MOJTHOTA COOPaHHBIX JIAHHBIX
AHanu3 1 BBISIBJICHUE 20 ['myOGuHa m KauecTBO aHAMHM3a
Y3KHX MECT mpo0GsieM ¢ OIOKUPOBKAMH
KauectBo 1 .
Bnecénnble U3MeHEHUsI, UX BIUSHUE
3¢ pexTUBHOCTH 25
Ha MTPOU3BOIUTEIHHOCTD
ONTUMHU3ALNHI
CpaBHUTENbHBIN aHATIN3 15 YéTtkoe cpaBHEHUE NOKa3aTenen 10 U
pe3ynbTaTOB 1oCJi€ ONTUMU3AIUU
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Maxkcumajb

Kpurepuii . Onucanue
HbI 0aJ1I
OdopmieHue 1 MOJHOTA 15 CtpyKTypa, ICHOCTb U3JIOKEHUS,
oTuéTa HAJIMYUE BCEX Pa3/esioB

®opma c1avyu MPOEKTAa:
e Hcxomublil ko npoekTa (10 ¥ mociie ONTUMHU3ALINH).
e Daiinbl ¢ npoduamu/caumkamu u3 VisualVM u JFR.
e Ortuer B popmare PDF (10-15 cTpanulr), BKIIOYAIOUIHMA BCE ITYHKTHI U3 33/1aHUSI.
o Kparkas npe3zenrtanus (5-7 cnaiijoB) ¢ OCHOBHBIMH P€3yJIbTaTaMH U BHIBOJAMH.

HpI/IMepHLIe BOIIPOCHI IJIsl NIOATOTOBKHU K 32a49€TYy

Yro Takoe MHOTOIIOTOYHOCTb U Kakue €€ npeumyliecTna?
Kak 3akon Mypa BiusieT Ha pa3pad0TKy MHOTOITOTOYHBIX MPUIIOKEHUH?
OO0BscHUTE, 4TO Takoe race condition ¥ IPUBEIUTE TIPUMED.
Kakwne npo6iaemMbl MOTYT BO3HUKHYTH M3-3a TOHKH JJAHHBIX ?
Kak paGotaer Mozeinb namMsaTH B Java U Kak OHa BJIMAET HA MHOI'OIIOTOYHOCTh?
B 4em pazanna mexay knaccamu Thread m Runnable?
Onuiure )KU3HEHHBIH LUK IOTOKA B Java.
Yro Takoe BUIUMOCTb B MHOIOIIOTOYHOCTHU M KaK OHa MOKET OBbITh HapyleHa?
Kaxk xiroueBoe ciioBo Volatile momoraer peumts npo6iemMbl BUAMMOCTH?
0. Yto Takoe aTOMapHbI€ ONEPALUHU U KaK UCHOJb3YI0TCs Atomic-kiaccsl B Java?

11. Kak paboraer kiroueBoe cioBo synchronized B Java?

12. Yto Takoe MOHUTOP U KaK OH UCHOJIb3YETCs ISl CHHXPOHHU3ALUH [TOTOKOB?

13. OOwscuute, uto Takoe deadlock v Kak ero MOKHO U30€XKaTh.

14. Kak pabotaet nyn notokoB (ExecutorService) u B uem ero npeumyiiecrsa?

15. Yro Takoe wuHTepdeiic Future m Kak OH WCHOJB3YyeTCS B ACHHXPOHHOM
IporpaMMHUpPOBaHUM?

16. OOwsacuute, yto Takoe CompletableFuture m kak ero MOXXHO HCIIOJIB30BATh IS
00pabOTKM aCHHXPOHHBIX 3aj1au.

17. B uem pa3zuuna mexnay unrepgericamu Lock u ReadWriteLock?

18. Kak pabotaet nunrtepgeiic Condition u Korza ero cieayer UCIob30BaTh?

19. Kak pa6oraer ConcurrentHashMap u B WeMm ero mpeumyIecTBa IO CpPaBHEHUIO C
HashMap?

20. Yo Takoe BlockingQueue u kak 0Ha HCITOJIB3YETCS JIJIsi CHHXPOHU3AIMH TTOTOKOB?

21. OObsAcCHUTE, UTO TaKOE HEOJOKHPYIOILINE CTPYKTYPHI JaHHBIX U UX IPEUMYIIECTBA.

22. Kak paborator cuaxponmszaropsl CountDownLatch, CyclicBarrier u Semaphore?

23. Yro takoe ForkJoinPool u kak oH ucnosb3yercs Uisl MapauieNbHbIX BEIYUCICHUNA?

24. Kak paboTaroT napaiensHble CTPUMBI B Java B B 4eM MX IpeuMyIIecTBa?

25. Yro Takoe peakTUBHOE MPOrpaMMHPOBAHUE U KaK OHO peann3oBaHo B Reactor/RxJava?

26. Kak paGotaror ouepean COOBITUH M KaKyl pOJIb OHM WIPAIOT B aCHHXPOHHBIX
cucremax?

27. Yro Takoe BUPTyalbHBIC TIOTOKH U KaK OHU OTIIMYAIOTCS OT OOBIYHBIX TOTOKOB?

28. Kak tecTpoBaTh MHOTONOTOYHBIN KO/l HA HAJIMYKME TOHOK U IPYTUX MpodiemM?

29. Kakme MeTonpl HMCMONB3YIOTCSA Ui HArpy30YHOTO TECTHPOBAHUS MHOTOITOTOYHBIX
MPUIOKEHNI?

30. Kakme WHCTPYMEHTHI MOXXHO HCIIOJIB30BaTh JJII MOHUTOPHHTA M TPOQIIUPOBAHHS
MHOTOTIOTOYHBIX NMpUIOkeHui (Harpumep, VisualVM, JFR) u kak oHr mOMOTaroT B ONTUMHU3ALIAN
OJIOKHPOBOK?

BOoo~NoOhkwdE
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