OOKYMEHT NMOAMNMMCAH
ONEKTPOHHOW NOAMUCKIO

-
u E H T pAn b H bl M CepTucukat: 025053D20009B2A5B043583E315FEF31AD
yH M B E Pc M T ET Bnapeneu: Meawkesuy EBreHnin Bacunbesuy

[OevicTButeneH: ¢ 14.10.2024 po 14.01.2026

YTBEPXIAEHA

[Ipukazom Pekropa AHO BO
«lleHTpaIbHBIA YHUBEPCUTET»
NBamxkesuy E.B.

oT «19» auBaps 2024 . Ne 0119.37

PaGoyas nporpaMmma JUCHMILUIMHBI (MO1YJIA)
«MHOronoToYHOE MPOrpaMMHpPOBAHHE)
JAOIOJHUTEILHON NPOodecCHOHAIBHOM NIPOIPAMMBI — IPOrPAMMBI
npogeccCHOHAIBLHOI MepenoAroToBKN «Axkaaemus data science»

Tpaexropus: Backend-pa3paborka

MockBa
2024

ONEeKTPOHHBIA JOKYMEHT



Conep:xkanue
Kpartkasi XapakTepucTUKA TUCHHUIIMHBI (MOLYJIIS) ...eoveiviieiiiieniiieesiieeesireessineessineesnneesneeens
TEeMATHUYECKHI TITIAH ........cooeiiiiiieiieeie et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeeeaeeeeeaens
Conep:kaHue TUCHUTITHHBI (MOYJIIS) ..oouvvveieiiiiiiieeaiineeessiereeesssteeeesssssseesssssneeesanssnneessssnneeesas
YYeOHO-METOTHIECCKOE OOCCIICUECHIIEC ........uuveneeeeiiietitieseeeeeseestatasssssssessbabaseseessessrebaassseeases

MAaTepHATbHO-TEXHHUYECKOE ODCCTICHCHME ........ovveeeiuirrreesiuiiieeesssiereessssneeesasreeesssssneeessnsneeeenns

© a0k~ w PR

MeToau4uecKHe H OIEHOUHBIE MATEPHAIIBL ........cciiuviiiieiesiieesieeeiieessieesssesssssesssssessssnessnseees

ONEeKTPOHHBIA JOKYMEHT



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

MHOTOnoTO4YHOE MPOTPAMMHUPOBAHUE SIBISIECTCS KIIOYEBBIM HABBIKOM B COBPEMECHHOMN
pa3paloTKe, MOCKOJIBKY TO3BOJIACT 3(PPEKTUBHO HCIOIB30BaTh MHOTOSJICPHBIC MPOIIECCOPHI U
pecypcel CHUCTEMBI. DJTO CIOCOOCTBYET CO3JaHHMIO Oojiee OBICTPBIX, MAaCIITAOUPYEMBIX H
OT3BIBUMBBIX MPHUIIOKCHHH, YTO OCOOCHHO Ba)XXHO I CEPBEPHBIX CHCTEM, UIp, 00pabOTKH
OOJBIINX JAHHBIX U MOJIL30BATEIbCKUX UHTEp(elicoB. [loHMMaHue MPUHIIUIIOB CUHXPOHU3AIIUU
W YIpaBJICHUS IMOTOKAMH ITOMOTaeT IPEJOTBpAIaTh ONIMOKH, TaKHWE KaK TOHKH JaHHBIX W
B3aMMHBIE OJIOKUPOBKH, 00eCTieunBasi HAJIE)KHOCTh M CTAOMIBHOCTH IPOTPAMM.

ey n3yyeHusi TMCHUILUIMHBI (MOYJ151): (OpMUpOBaHUE y CITyIIaTeNeil 3SHaHUH METOJI0B
U CPEICTB pa3pabdOTKU MPOrpaMMHOI0 obecredeHusi, cnocoOHOro 3(pQEeKTHUBHO BBHINOIHATh
HECKOJIBKO II0TOKOB BBIIIOJIHEHUS [UIs IIOBBIIICHUS IIPOU3BOAMTEIBHOCTH M OT3BIBUMBOCTH
MIPUITOKEHU .

3agauu n3yyeHus: AMCHUILIHHBI (MOAYJISA):

— (opMupoBaHue 3HaHUH O paCIPOCTPAHEHHBIX MPOOIEMaxX TOHKHU JTaHHBIX

— (opMupOBaHUE 3HAHUN yCTPONWCTBAa NIPUMHUTHBOB CUHXPOHU3ALNH;

— (opMUpOBaHUE YMEHHUS IPUMEHITh MEXaHU3Mbl CHHXPOHHU3ALlUY;

— (QOpMHUPOBAHHE YMEHHUS pEaM30BbIBATh CTPYKTYPbl JAHHBIX U  aJITOPUTMBI,
UCIIOJIb3YEMBIE B MHOTOIIOTOYHOM IIPOTrPaMMHUPOBaHUH;

— (opMupoBaHMe yMEHUS pean30BbIBATH HAJI€KHbIE MHOTOITIOTOYHBIE IPOTPAMMBI.
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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 [Moarororka k
CEMUHAPY
2 CHHXPOHM3ALMS U 6 7 18 JomaliHee 3aaHue
yIpaBICHUE TOTOKAMHU [Moarororka k
ceMuHapy
3 [IponBuHyTHIC 7 7 18 JlomarHee 3ananne
CTPYKTYPHI JaHHBIX U IMoaroroBka
AJTOPUTMBI CeMUHAPY
4 ACHHXpPOHHBIEC U 7 7 20 JomaiHee 3aganue
PCaKTHBHBIC CHCTEMBI IMoaroroBka
CEMUHAPY
5 OnTumu3anus u 7 7 20 JlomamHee 3aaHue
IIPAaKTUKA [Tpoekt
IK3amen 4
Hmoczo: 33 34 4 94
Obvem oucuunaunsl (Mooyis) 165
(6 ax. u.)
3. CopaepxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m HaumenoBanue pazaesia Coneprxanue TUCHUILIHHBI (MOIYJIf) IO TeMaM

AUCIHUIIHHBI (MOYJIsH)

1 OCHOBBI MHOTOIIOTOYHOCTH Beenenue, 3akon Mypa, race condition, mogens mamsatu. Knacc Thread,
Runnable, xu3neHHbId 1ukn notoka. [Ipobnemsr BuaumocTu (volatile),
aToMapHOCTh (Atomic-KJIacchl).

2 CuHXpoHU3anus U synchronized, monurtopsr, deadlock. Ilyner morokoB (ExecutorService),

yIpaBJIeHHE OTOKaMU Future. CompletableFuture. Murtepdeiic Lock, ReadWriteLock, Condition

3 IIpoaBuHyTBIE CTPYKTYPHI ConcurrentHashMap, BlockingQueue, HeOIOKHpyIOLIHE CTPYKTYPHI.

JAHHBIX ¥ AITOPUTMBI Cunxponmzaropel  (CountDownLatch,  CyclicBarrier, Semaphore).
ForkJoinPool, napasuienbHble CTPUMBI
4 ACHHXpOHHBIE U peakTuBHBIe | PeakTnBHOE nporpammupoBanue (Reactor/RxJava), ouepenut cOOBITHIA.
CUCTEMBI Bupryanpaple  motoku.  TecTHpoBaHHWE  MHOTONOTOYHOTO  KOZa
(Harpy304HbIE TECTHI, IETEKTUPOBAHHE TOHOK)

5 OnTuMu3anys U NpakTHKa Monutopunr (VisualVM, JFR), mnpodunupoBanue, ontumusanus

OJIOKHPOBOK
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4, YyeOHO-MeTOaUYECKOE O0ecImeyeHne

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECIEUYEeHMs], BKJIIOYasi MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOACTBA.

Kaxnplil ciymarenb B TEYEHHE BCEro MEpHOAAa OOYYEHHs IOJIy4aeT MHAWBUIYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUKH, 1€ €CTh MOJKIIOUCHUE K ceTH MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €ro Mpe/ieIaMu.

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
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560815.

2. KomnbroTepHble CeTH : Y4eOHUK M MPAKTUKYM JJIsl BY30B / TIOJ] 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 KOpaiit [caiit]. — URL: https://urait.ru/bcode/572239.

Jlonoanumensnasn numepamypa:

1. T'nunenxo, U. I'. TexHonoruu u METOABI IPOrpaMMUPOBaHUS : YUeOHUK /Ui BY30B / U.
I'. Taupenko, ®@. @. Ilasnos, . 0. denopoB. — 2-¢ usn., nepepad. u mon. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 241 c. — (Boicuiee oOpa3oBanue). — ISBN 978-5-534-18130-2.
— Tekcr : oanekrponsHbli // OOpa3oBartenbHas 1miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/581329.

5. MarepuanbHO-TeXHHYECKOe 0DecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OeCreunBarolell MpoBeIeHNE 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, 3aHSATHM CEeMHUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITENIbHOM paOOThl M OMELIEHUS Ui XpaHEHUs U MPOPUIAKTHUECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOY4YEHMS, CIYyXallUMU JJIs MpeACTaBlIeHUsl y4eOHOM
uHpopManuu O0JIBIION ayTUTOPHH.

N3ydenne AUCUMIUIMHBI (MOYyJIsl) 00ecrieunBaeTcs B yueOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJIATOPAMU;

— CHeUaIN3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOUAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomMerieHus 1711 CaMOCTOATENBHOM pabOTh 00yUYaIOIIUXCs, B TOM YHCIIE TPUCIIOCOOICHHbIE
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 3JICKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPOGECCHOHAIBHBIM 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/

BhIcIIero oOpazoBanus Poccuiickoit @enepanuu
5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | 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

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30BaTeILHOrO Mpoliecca 10 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOrPaMMHOr0  OOECIEYeHHsl, COBPEMEHHbIE MpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060HO
pacnpocTpaHsiemMoe
OnepanoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Supnekc.Bpayzep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe oGecneveHune IJisl IVIAHNPOBAHHUS M YUeTa BpeMEHH:
Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
CucreMbl ynpapJeHHs] TPOEKTAMM:
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
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:
Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoOBasi 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 OOydarouMXcs IO 33JaHUI0 IpErojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
npoeCCHOHATLHON JIEKCHKH, 3aKpEeIUIEeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYETCs BECTH KOHCHEKT JICKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMSI, U MOMNBITATbCS HAMTH OTBETHI B PEKOMEHJIOBaHHOM nuteparype. Eciu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT c(hopMyIHpoBaTh BOIPOC W 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH UM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

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 IMCKYCCHIO, BEICKA3bIBasi CBOM MHEHUS U apTyMEHTHPYSI UX.
[Ipr oTBeTax Ha BOMPOCHI MPEMOJNABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
Onupasich Ha U3yYEHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH O0CYXKJEHUE U PACIIUPUTh CBOU 3HAHUSI.

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

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU Ba)KHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha JTarbl, YTOOBI
n30exarb NEperpy3kd U Jydlle YCBOUTh Marepuan. lcmonb3oBaTh pa3ivyuHble HUCTOYHUKU
uH(pOpMaLKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 0osee IiTy00oKOro MOHUMAHUS 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 KaXKI0W 4acTH paboThl. PerynspHo npoBoauTe BCTpeun AJis 00CY X ASHHsS Tporpecca
U PeIleHHs] BO3HUKAIOLIUX BOIPOCOB.

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

B  mpouecce  camoctosTenbHOM — pabOThl  cAymiaTeNld — B3aUMOJICHCTBYIOT — C
PEKOMEHJIOBAaHHBIMU MaTepHaJlaMH MpPU MHHUMAJIbHOM YYacTHU TNpernojaBaress. 3aiadu
CIIylIaTessl BKIYaT paboTy ¢ KOHCIEKTaMu JIeKIHii (00paboTka TekcTa), MOBTOPHOE U3yUeHUE
y4eOHBIX MaTepUaIOB IUIAHOB U TE3UCOB OTBETOB, U3YUCHHE JIOMOJIHUTEIbHBIX TEM, BBITIOJIHEHHUE
yueOHO-UCCIIeIOBATEeNIbCKUX 3aJaHUi U JpyTroe.

Cucrema OLlCHUBAHUSA PE3YJIbLTATOB oﬁyqe}mﬂ no JTUCHUIIJIMHE (MO)Iy.]'IIO)

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
IK3aAMeHna.

JInst OLIEHMBAHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTecTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOAIPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

JecaTubannpuas IlaTudannbHas O0umas xapaKTepucTUKA pe3yJibTaTa 00y4eHus 1o
OlleHKAa OLIEHKAa JUCUHMILIMHE (MOLYJIIO)

10 OTn4HO Crnymaress MOJHOCTBIO BIaJIeCT 3HAHUSMH, M3JI0)KCHHBIMU B

9 OTJIMYHO paboueii mporpamme, U TIYOOKO OCMBICISAET JIUCIHUILIUHY
(Momysp). OH CaMOCTOATENBHO M JIOTHYECKH ITOCIIE0BATEHHO

8 OTinu4HO
OTBEYaeT Ha BCE BOIIPOCHI, aKIIEHTUPYS BHUMaHNE HA HanboIee

BaKHOM. Ymeer aHaJM3UPOBATH, CpaBHUBATH,
KJIACCU(UIMPOBAaTh,  0000maTh, KOHKPETU3UPOBaTh U
CHUCTEMATH3UPOBaTh  M3YYEHHBI  MaTepuall,  BBLIEIIS
KIIOYEeBblE  MOMEHTBI W YCTaHaBIMBas  HIPUYMHHO-
cle/iIcTBEHHBIE CBsA3U. YeTko (GopMyNIupyeT OTBETHI, YBEPEHHO
UHTEPIPETUPYET  PE3yJbTaTbl  aHAIM30B U JIPYTHX
MCCIIEIOBAaHUH, a TaKXKe pelaeT caoKHble 3agaun. Ciymarenb
XOPOIIIO 3HAKOM C METOJaMH HCCIIEJOBaHUsI, HEOOXOIUMBIMH
Ul TPAaKTHYECKOW JEeSTEIbHOCTH, M YMEET CBS3bIBATh
TEOPETHUECKHE  aCMeKThl  JUCIUILIUHBI  (MOOyNs)  C
MPaKTUIECKUMH 3a]JauaMH.

XOpOH_IO CnymaTenL 06J1az[aeT 3HAaHUAMHA OPCIMETa MOYTH B IMOJTHOM

6 Xopomio o0BvemMe paboyeil MporpaMMbl B CAMOCTOSITENIEHO, JIOTHIECKA
MOCIIEI0BATENIbHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKE Ha HanOoliee 3HaYMMbIX MOMeHTaX. OH
yMEeT aHaJIM3MpOBaTh, CPaBHUBAThH, KJIACCU(HUIIUPOBATH,
0000maTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3HPOBATH
W3YYEHHBIA MaTepHall, BbIAENSAS €ro KIIOYEBbIe aCMEKThl U
yCTaHaBINBAs MIPUIHHHO-CJICICTBCHHBIE CBSI3H.
@opMynHpyeT CBOM OTBETHI, YBEPEHHO MHTEPIPETUPYET
pe3ynbTaThl aHATU30B W JPYTUX HCCICIOBAaHUH, a TaKke
pelIaeT CI0KHBIE CUTYaIlHOHHBIE 3a1aun. CITymaTellb XOPOIIo

3HaAaKOM C MCTOJaMH HCCICIAOBaHMA, HCO6XO,Z[I/IMI>IMI/I JUISL
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JdecaTudannbuas IlaTudannbHas Oo0mas xapakTepuCTHKA pPe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

HpaKTH‘IeCKOfI JCATCIbHOCTH, u yMEEeT CBA3bIBATh
TEOPETUYCCKUE ACIEKTBI IIpEeIMETa C IMPAKTHUYCCKUMU

3agadyaMHu.
5 yI[OBJ'ICTBOpI/ITeJ'II)HO CJ'IYHIaTeJ'II) o0amaeT 0a30BLIMU 3HAHUSIMH 110 JUCILUAILIAHE
4 yI[OBJ'ICTBOpI/ITeJH)HO (MO,Z[y.TIIO), HO UCTIBITBIBACT TPYAHOCTH IIPHU CAMOCTOATCIIbHBIX

OTBETaxX W HWCIOJB3YeT HETOYHbIe (HOPMYIHPOBKUA. B xone
OTBETOB OH JIOIYCKaeT OIINOKH, KaCAIOMINECs] CyTH BOIIPOCOB.
CrymaTens crioco0eH pemaTh TOJIBKO CaMble POCTHIE 3a1a9n
W BIAJCET JIMIIb MHHUMAJIBHBIM Ha0OpOM  METOJOB

HCCIIEOBAHUSL.
3 He cnan Crnymarens He OBNaIen 003aTeTbHBIM MHHIMYMOM 3HAHHH
He cnan M0 MPEeIMETy U HE MOXET OTBETHTh Ha BOIMPOCHI, JaXKE €CIU

He cman mpernoaaBaTciib 3aJacT JOIIOJTHUTCIIbHBIC HaBOIAIINC

BOIIPOCHIL.

Juctumumza (Moayib) «MHOTOTIOTOYHOE TIPOTPAMMHUPOBAHUEY OIICHUBACTCS CIICIYIOIIUM
obpazoM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 50% | Habop 3amanunii mo Temam. 3a Kakaoe U3 3aJaHuii MOXKHO HaOpaTh 10
0asuIoB
[Ipoekt 20% | MccnemoBaTenbckas paboTa 1o JUCHHILINHE (MOIYIIO) U TIPE3CHTAIUS
pe3yJIbTaToB
DOk3ameHa 30% | [TucbmeHHast K ycTHas pabdoTa HaJ 3aJaHueM, HalpaBICHHBIM Ha

MIPOBEPKY IMOJIyYEHHBIX 3HAHUN U HABBIKOB MO JUCUUIUIMHE (MOIYIIIO)

®opmyJa pacyéTa MTOrOBOM OLEHKHM MO AUCUMILIMHE (MOAY/I0) «MHOronmoro4Hoe
nporpammupoBanue»: «0,5 x cpennee 3a nomainue 3aganus + 0,2 X npoekt + 0,3 X sx3aMen».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOMIUXCH MO0 JUCHUILIHHE (MOAYJII0)

HpI/IMeprle TEMbI CEMUHAPCKHUX 3aHATHH
OCHOBBI MHOTOIIOTOYHOCTH

1. BBeneHue B MHOrOmOTOYHOCTh: [IpenmyiiectBa ¥ HEAOCTAaTKM MHOTOIIOTOYHOTO
MIpOrpaMMHUPOBAHUS.

2. 3akon Mypa u ero BJIHsiHHe HA MPOU3BOANTENLHOCTh: Kak 3akoH Mypa Bimser Ha
MHOT'OIIOTOYHOCTh U TapaJlIeIU3M.

3. Race Condition: Onpenenenue, MpUMEPHI U CIIOCOOBI MPETOTBPAIIICHUS TOHKH JTaHHBIX.

4. Moaear mnamsaTu B Java: Kak pabGotaer mozenp mamatd U €€ BIUSHHE Ha
MHOT'OITOTOYHOCTb.

5. Knaccol Thread m Runnable: )KusHeHHbIH MK DOTOKA M HMX HCIOIL30BAHHE B
MHOTOITOTOYHOM MPOTrPaMMHPOBAHUU.

CI/IHXPOHI/I33HHH H YIIPABJICHUE MOTOKaAMHU

1. KnoueBoe ciaoBo synchronized m monmTopbl: Kak paboTaioT CHHXpOHHM3AIUS U
OJIOKMPOBKA MTOTOKOB.

2. Deadlock: Ompenenenne, mpuMepbl W METOABI  MPEAOTBPAINCHHUS  B3aMMHOU
OJIOKUPOBKHU.
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3. llyast moroxkoB u ExecutorService: Kak wucnonb3oBath ExecutorService ms
YIpPaBJICHUS TOTOKAMH.

4. Future n CompletableFuture: AcuHXxpoHHOE MPOrPaMMHUPOBAHUE C UCIOJIH30BAHUEM
Future u CompletableFuture.

5. Uurtepdeiicei Lock u ReadWriteLock: Paznuuns, npuMeHeHHe H NPUMEPHI
MCIIO0JIb30BAHUS.

IIpoaBUHYTHIE CTPYKTYPHI JAHHBIX H AJITOPUTMBbI

1. ConcurrentHashMap: IIpeumyiiectBa ¥ NOpPUMEHEHHE B~ MHOTOIOTOYHBIX
HPUTIOKEHHUSAX.

2. BlockingQueue: Mcnons3oBanure BlockingQueue s CHHXpPOHH3AIMK IMOTOKOB U
00pabOTKHN JaHHBIX.

3. HeOsoxupyomme cTpyKTYpbl AaHHBbIX: [IprMeps! 1 penMyIiecTBa HeOJIOKUPYIOIIUX
CTPYKTYP.

4. Cunxponusatopsl (CountDownLatch, CyclicBarrier, Semaphore): Kak u xorna
UCIIO0JIb30BaTh 3TU CUHXPOHU3ATOPBI.

5. ForkJoinPool wu mnapannenbubie crpumbl: [Ilpumenenne  ForkJoinPool u
UCIOJIb30BaHUE MAapAJUIEIbHBIX CTPUMOB 11 0OpaOOTKHU JTaHHBIX.

ACHHXpOHHbIe U PCAKTUBHBIEC CUCTEMbI

1. PeakTuBHOe nmporpammupoBaHue: OCHOBbI PEAKTUBHOTO MPOTPAMMHPOBAHUS U €T0
npumenenne (Reactor/RxJava).

2. Ouepenu coObITHii: Kak paboTaoT odepeau COOBITHII M HUX POJIb B aCHHXPOHHBIX
CUCTEMaX.

3. Bupryanbnble noroku: [IpeumyiecTBa U HCIOJIB30BAHUE BUPTYAIbHBIX MOTOKOB B
Java.

4. TecTUpOBaHHEe MHOIOMOTOYHOI0 KoAa: MeToapl HArpy304HOTO TECTHUPOBAHUS U
JIETEKTUPOBAHUS TOHOK.

5. CpaBHeHHe aCHHXPOHHOTO M PEaKTHBHOI0 nporpammupoBanus: [Ipenmyniectsa u
HEJ0CTaTKU Ka)XJA0ro MOIX0/1a.

I[IpumepHbIe TOMaLIHKE 32 TaHUS

I[OMallIHee 3agaHue. OCHOBBI MHOTOIIOTOYHOCTH

1. Ob6psacHuTe 3ak0H Mypa U ero BIUsHUE HAa Pa3BUTUE MHOTOIIOTOYHBIX MPUIIOKEHHH.

2. Yo Takoe race condition? [IpuBeaure npumMep cUTyaluu, KOraa OHa MOXKET
BO3HUKHYTb.

3. Onummre )KU3HEHHBIM HUKJI TIOTOKA B Java ¢ UCIOIb30BaHUEM Ki1accoB Thread u
Runnable.

4. Yto Takoe npobdieMa BUIUMOCTH B MHOTONOTOYHOCTH? Kak kitoueBoe
CJIOBO volatile IIOMOTA€eT €€ PEIINUTh?

5. Uem oTnuyaroTcs aToMapHble onepaiuu ot HearomapHsix? [IpuBenure nmpumep
HUCIIOJB30BaHNsa Atomic-Kj1accoB B Java.

Jomamnee 3axanne. CHHXPOHHM3AIUs U YIIPaBJeHHE MOTOKAMH

1. OOBsICHUTE MPUHLIUI PaOOTHI KJIFOUYEBOT'O CJI0BA synchronized U POJIb MOHUTOPOB B Java.

2. Yro takoe deadlock? [TpuBenure mpuMep Ko/a, KOTOPBIA MOKET MPUBECTH K B3aUMHON
OJIOKMPOBKE.

3. OnummTe Ha3HAYEHUE U UCIIOJIb30BaHUE MyJia MOTOKOB Executorservice. Kak paboTtaet
uHTepQeic Future?

4. Yrto Takoe CompletableFuture H KaK OH PacIIUpPsIET BO3MOXHOCTH PaOOTHI C
ACMHXPOHHBIMH 3a/1a4aMu?
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5. B uem pasnuia Mmexay uHTEpdeiicaMu Lock U ReadWriteLock? Kak
UCTIOJIb3YeTCs Condition?

Jomamnee 3axanue: [IpoaBuHyThIe CTPYKTYPbI JAHHBIX U AJITOPUTMbI

1. Onumure CTPYKTYpy JAHHBIX ConcurrentHashMap U €€ MPEUMYIIECTBA M0 CPABHEHHIO C
OOBIYHBIM HashMap B MHOTOIIOTOYHOM OKPYXEHUHU.

2. Yto Takoe BlockingQueue? [IpuBeauTe mpumep €€ UCIONB30BAHUS ISl OPraHUu3aluu
B3aWMO/JICHCTBUS TOTOKOB.

3. OOBsAcCHUTE Ha3HAYCHUE CUHXPOHU3ATOPOB CountDownLatch, CyclicBarrier U Semaphore. B
KaKUX CUTYallUsIX OHU IPUMEHSIOTCS?

4. Yto Takoe ForkJoinPool? Kak OH momoraeT B peaju3aiiy napajuieIbHbIX BEIYUCICHUN?

5. Kak paborarot napasmiensnbsie ctpumbl B Java? [IpuBenure npumMep uxX UCIOIb30BAHUS
JU1s1 00paOOTKHU KOJUICKITHH.

IIpumepHoe 3a7aHMe 1JI5 MPOEKTA
IIpoexT mo Teme: MOHUTOPUHT, NPOPUIMPOBAHNE U ONTUMHU3ANMS OJOKHMPOBOK B
MHOTOMOTOYHOM NPHJI0KEHU N
esab nmpoekra:
Hayuuthcs ucnonb3oBaTh HHCTpYMeHTH MoHUTOpUHTa (VisualVM, Java Flight Recorder)
JUTSL aHAJIM3a TPOU3BOJUTEILHOCTH MHOTOIIOTOYHOTO TPUJIOKEHUS, BBISBIATH Y3KHE MECTa,
CBSI3aHHBIC C OJIOKUPOBKAMU, U ONITUMH3UPOBATH KOJI JJIsl TIOBBIMICHHS (PPEKTUBHOCTH.

3ananue:
1. BoiOpaTh ni1u pa3padoTaTh MHOTONIOTOYHOE Java-IIPUJIOKeHHe, B KOTOPOM
MPUCYTCTBYIOT OJIOKMPOBKH (Hampumep, ¢
ucnonp3oBanuem synchronized, Lock, BlockingQueue u 1.11.). M0OKHO B35 Th TOTOBBIN MPUMEP C
TOHKaMH WU C U30BITOYHON CHHXPOHH3AIHEH.
2. CoOpaTh UCXOAHBbIE OKA3ATeJIM MPOU3BOAUTEIHLHOCTH MTPHIIOKCHHS:
BpeMst BeINOTHEHUS KIIFOUEBBIX ONEpaLlid.
Ucnons3oBanue CPU.
KonnuecTBo u JUTeIbHOCTH OIOKUPOBOK.
IIpoBecTH MOHMTOPUHT U NPOGUIMPOBAHME C TTOMOIIBIO:
Visual VM (cOop AaHHBIX 0 MOTOKaX, OJIOKUPOBKAX, TaMSTH).
Java Flight Recorder (JFR) — ananu3 coObITHI 1 OJJOKHPOBOK.
IIpoananu3upoBaTh MNOJYyYeHHbIC JAaHHbIE, BBIABUTH Y3KHE€ MECTa, CBSI3aHHbBIE C
0JIOKHPOBKAaMU M CUHXPOHHU3aUE.
5. BHecTH M3MeHEHHs B KO/ JJIsl ONTUMM3AUMHU OJOKHPOBOK, HalpUMeED:
CHU3UTH 0051aCTh CHHXPOHHU3ALINH.
3amenuth Synchronized na 6onee apdexrurHbie npumutussel (Lock, ReadWriteLock).
Hcnonb30BaTh HEOMOKUPYIOLINE CTPYKTYPHI JAHHBIX.
IToBTOpPHO NMpPOBECTH MOHUTOPUHT U NPO(UIMPOBAHME TTOCITE ONTUMHU3ALUH.
CpaBHUTH pe3y/bTaThl 10 H MOCJe ONTHMHM3AUNH, CJIEIaTh BHIBOJbI O JOCTUTHYTOM
yIy4ILIEHUH.
IToaAroToBUTH OTYET, BKIIOYAOLIUNIA:
Onucanue NpUitoKEHNsI U €ro MHOTOMIOTOYHOW YaCTH.
MeTroarKku MOHUTOPUHTA U UHCTPYMEHTHI.
AHaM3 UCXOAHBIX JTAHHBIX.
Onucanne BHECEHHBIX U3MEHEHUH.
CpaBHUTENBHBIN aHAIU3 PE3YJIBTATOB.
BbIBOIBI M pEKOMEHIalIUH.

~AO O WO 0 O
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JTanbl BEITOJHCHUS:

Jran Cpok Onucanue
1.Bei6op/co3nanue | Hexens [ToaroToBKa NCXOAHOTO MHOTOITOTOYHOTO
MIPHIIOKEHUS Koza
MOHUTOPUHT U IPOPHUINPOBAHUE 10
2. CO0p UCXOMIHBIX JTAHHBIX 1 genensa P pogup a
ONTUMU3ALNHI
3. AHanu3 ¥ ONITUMH3AIUI 1-2 enenu [Touck y3kuX MECT U BHECEHHUE U3MEHEHUI
4. IToBTOpHBIN MOHUTOPUHT 1 nenens COop MaHHBIX MOCJIE ONTUMH3AIUN
5. IloarotoBka otuera 1 Henens OdopmiteHre pe3yIbTaTOB M BHIBOJIOB
Kpurtepun oueHnBanus:
. MaxkcumaJjb
Kpurepuii . Onucanue
HBbIH 0aJ11

KoppekTHOCTh 1 MOJIHOTA o5 Hcnons3oBanue VisualVM u JFR,

MOHHMTOPHHTA MOJIHOTAa COOPAHHBIX TaHHBIX

AHanu3 1 BRISIBJICHUE 20 ['mybuna u kayecTBO aHa/IM3a

Y3KHX MECT po6iieM ¢ 6JIOKUPOBKAMHU

KauectBO 1 n

Brecénnbie u3MeHeHuUs, UX BIUSHUE
3P PEKTHBHOCTD 25
Ha MPOU3BOAUTEIHLHOCTD

ONTUMM3AIIH

CpaBHUTENbHBIN aHATIN3 15 YéTkoe cpaBHEHUE MTOKa3aTeNel 10 U

pe3yabTaToOB MOCJIe ONTUMHU3AIUU

Odopmienue 1 noHOTa 15 CtpyKTypa, ICHOCTb U3JI0KEHUS,

oTuéTta

HaJINYHEC BCECX pa3aciioB

(I)opMa CIavM IMPoCKTa:

o Hcxoanslif koa mpoekTa (10 U mocie ONTUMHU3ALUH).

e ®daiinsl ¢ npodpunsmu/caumkamu u3 VisualVM u JFR.

e Oruer B popmare PDF (10-15 cTpanuir), BKIIOYAIOMIKUN BCE MYHKTHI U3 3aaHMUSL.
o Kparkas npeszenrtanus (5-7 cnaiiJoB) ¢ OCHOBHBIMH p€3yJIbTaTaMH U BHIBOJAMH.

IIpumepHBIE BONPOCHI 1JIs1 MOATOTOBKH K IK3aMEHY

©CoNoR~WNE

UTo Takoe MHOTOIOTOYHOCTh U Kakue e€ MpenuMyIecTna?

Kak 3akoH Mypa BiusieT Ha pa3pabOTKy MHOTOITOTOYHBIX MPUIIOKEHUH?
OO0bsicHuTe, 4TO Takoe race condition U IPUBEIUTE MPUMED.

Kakue npo0iaemMbl MOTYT BOZHUKHYTh M3-3a TOHKH JJAHHBIX ?

Kaxk paboraet momens maMsaTu B Java v Kak OHa BIUSIET HA MHOTOMTOTOYHOCTh?
B yem pazauna mexay kinaccamu Thread u Runnable?

OnuimmuTe >KM3HEHHBIN UK MOTOKA B Java.

Yro Takoe BUIUMOCTh B MHOTOIIOTOYHOCTH M KaK OHa MOKET OBITh HapylieHa?
. Kak xirogeBoe cioBo Vvolatile momoraet pemmTh mpo0aeMbl BUTAMOCTH?

10 Yro Takoe aTOMapHbIC OTIEpaIlMK U KaK MCIIOJIB3YIOTCS Atomic-Kiaccel B Java?
11. Kak paboraer kiroueBoe cioBo Synchronized B Java?

12. Yro Takoe MOHUTOP U KaK OH UCTIOTB3YETCS ISl CHHXPOHU3AIIMU TTOTOKOB?

13. OOwscuute, uto Takoe deadlock 1 Kak ero MOKHO H30€XKaTh.
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14. Kak pa6otaet myn notokoB (ExecutorService) u B ueM ero npeumyiiecTpa?

15. Yro Takoe wuHTepdeiic Future u Kak OH HCHONB3YyeTCS B ACHHXPOHHOM
POrpaMMHUPOBAHUN?

16. O6wsacuute, yro takoe CompletableFuture m kak ero MoOXHO HCIIOJIB30BaTh IS
00pabOTKM aCHHXPOHHBIX 3a/1a4.

17. B uem paszuuna mexnay uarepdeiicamu Lock u ReadWriteLock?

18. Kak pa6otaet uarepdeiic Condition u Korjia €ro cieayeT UCIO0JIb30BaTh?

19. Kak pa6oraer ConcurrentHashMap u B 4eMm ero mpemmyImiecTBa MO CPaBHCHHIO C
HashMap?

20. Yo Takoe BlockingQueue u kak 0Ha UCIIOJIB3YETCS ISl CHHXPOHU3AIMH TOTOKOB?

21. OOBscHUTE, YTO TAaKOE HEOJIOKUPYIOIIKE CTPYKTYPhI TaHHBIX U UX MPEUMYILECTBA.

22. Kak pabotator cuaxponmuszaropsl CountDownLatch, CyclicBarrier u Semaphore?

23. Yro Takoe ForkJoinPool u kak oH ucrosb3yeTcst s napauieIbHbIX BHIYUCICHHN?

24. Kak pabotaroT napaienbHble CTPUMBI B Java M B 4eM MX IpeuMyIIecTBa?

25. Yto Takoe peakKTUBHOE ITPOrpaMMHUPOBAHHUE M KaK OHO peaiin3oBaHo B Reactor/RxJava?

26. Kak paGortaror ouepean COOBITUH M KaKyl pOJIb OHHM HIPAOT B ACHUHXPOHHBIX
cucremax?

27. Yro Takoe BUPTyaJbHBIC TIOTOKH U KaK OHU OTIIMYAIOTCSA OT OOBIYHBIX TOTOKOB?

28. Kaxk TecTHpoBaTh MHOTOIIOTOYHBIN KO/ Ha HAJIMYKE TOHOK U APYTUX npoodiem?

29. Kaknme MeToIbpl HCIONB3YIOTCA JUIsi HArpy304HOTO TECTUPOBAHHS MHOTOIOTOYHBIX
MIPUIIOKEHU?

30. Kakme MHCTPYMEHTBI MOXXHO HCIIOJIB30BaTh JJIi MOHHUTOPHHTA M TPOQPHIUPOBAHHS
MHOTOMOTOYHBIX MpUIOKeHui (Hanpumep, VisualVM, JFR) 1 kak oHu momMoraroT B ONTUMHU3ALUU
0JIOKUPOBOK?
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