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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOIYJINA)

Pabouas mporpamMma gucHMIUIMHBL (MOAaysst) «MHOIONOTOYHOE IPOrpaMMUPOBAHUEY
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICILIErO0 0Opa3zoBaHusi — Maructpatypa no crneuuanbHoctd 02.04.01 Marematuka u
KOMIIbIOTEpHbIE Hayku, npoduib IlponykToBas aHanuTUKa, YTBEP)KICHHBIH IPHUKA30M
MunucTepcTBa HayKH U BbIciIero oopasosanust Poccuiickoit @enepannu Ne 8§10 ot 23.08.2017
roja.

MHOronoTo4Hoe MNPOrpaMMHUPOBAHUE SIBISETCS KIOYEBBIM HABBIKOM B COBPEMEHHOMN
pa3paboTKe, MOCKOJIbKY M03BOJIAET 3(P(HEKTUBHO HCIIOIB30BaTh MHOTOSIEPHBIE MPOLIECCOPHI U
pecypchl CHUCTEMBI. DJTO CIOCOOCTBYET CO3JaHHMIO Ooyiee OBICTPBIX, MacIITaOUPYeMBIX U
OT3bIBUMBBIX IMPUIOKEHUH, YTO OCOOCHHO Ba)XKHO JUISI CEPBEPHBIX CHUCTEM, UIp, 00pabOTKU
OOJBIINX JAHHBIX U MOJIb30BATEIbCKUX HHTEp(eiicoB. [loHnMaHue NPUHLINIIOB CHHXPOHU3ALIUU
U YIpaBieHHUs MOTOKAMU IOMOTaeT NpeAOoTBpaIlaTh OIIMOKM, TaKMe KaK I'OHKUM JaHHBIX U
B3aWMHBIE OJJOKMPOBKH, 00ECTIEYNBAast HAJAECKHOCTh M CTAOMIBHOCTD IPOTPAMM.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hacrosimias nucuumnianHa (MoayJib) BKIIOYEHA B Y4EOHBIH IJ1aH 110 IPOrpaMMe MOArOTOBKU
maructpatypsl mo HampasieHuo 02.04.01 MaremaThka ¥ KOMIBIOTEPHbIE HAayKd, TPOGUIb
[IponykToBas aHaTUTHKA U BXOJIUT B BapUATUBHYIO YacTh biioka 1, hopmMupyeMyto yuacTHUKaMu
00pa3oBaTeNbHbIX OTHOIICHUH.

JucnuminHa (MOAynb) n3ydaercs Ha 2 Kypce B 3 ceMecTpe.

Heap u3yyeHuss AUCHUIIMHBI (MOAYJIs): GOPMUPOBAHUE Y CTYJECHTOB 3HaHUN METOJ0B U
CpeACTB pa3pabOTKU MPOrpaMMHOI0 obecnedeHusi, CrnocoOHOro 3(QQEKTUBHO BbIIOIHATD
HECKOJIBKO II0TOKOB BBIIIOJIHEHUS [UIS IOBBIIICHHWS IIPOU3BOAUTEIBHOCTH M OT3BIBUMBOCTHU
MIPUITOKEHU .

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— (opMupOBaHUE 3HAHUHN O PACIIPOCTPAHEHHBIX NTPOOJIEMaxX TOHKU JaHHBIX;

— (opMupoBaHue 3HaHUI yCTpONCTBA IPUMUTUBOB CUHXPOHU3ALNH;

— (opMupoBaHre yMEHUS IPUMEHATh MEXaHU3Mbl CHHXPOHU3ALINY;

— (opMupoBaHue yMEHMsS pealu30BbIBaTh CTPYKTYPbl JAHHBIX U  QJITOPUTMBI,
HCIIOJIb3YEMbIE B MHOTOTIOTOYHOM IPOTPaMMHUPOBAHNH;

— (opMUPOBaHNE YMEHHUS PEATM30BbIBATh HAJIEKHbIE MHOTOTIOTOYHBIE TPOIPAMMBI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUsA

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuaukarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINH pe3yJbTaToB 00y4eHus 1Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
MIPHOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
IJIaHbI IO COBEPHICHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TU9HOM 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInaTbHbIE YPaBHEHUS

U YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JAHHBIX

OIIK-2.2 YMeer pazpabarbiBath 1
a/1alITHPOBATh MAaTEMaTHUECKHE
MOJIEJIN JAJIsl pEeLIeHNUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM

OIlK-2.3 NwmeeT mpakTH4eCKHid OTBIT
CO3JIaHHA U UCCIICAOBAHUS
MaTeMaTHYECKIX MOAEJIeH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOJAYKTOBOM aHAIUTUKH,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JAHHBIX [T TPUHSITHS
000CHOBaHHBIX PEIICHUN U
ONTUMU3AIIUHU TIPOTYKTOB

[K-3.1.

3HaeT METObl 1 UHCTPYMEHTHI
NPOAYKTOBON aHAJIMTHKHU

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTh BEIBOABI HA
OCHOBE TMPOBEICHHOTO aHAIHN3a

IK-3.3.

Hwmeet onbIT pabOTHI HAT
PCaJIbHBIMU IPOCKTAMU B
00JTacTH MPOILYKTOBOM
AHAJIMTUKY, BKITIOYAsT aHAJIH3
M0JIb30BATENLCKOTO TIOBEACHHS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE MOJYYCHHbBIX JAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TpeOOBaHHUS K
HAaYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYpY U
coJiepyKaHue

[1K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHUUX, CEeMUHapax WIx
JIPYTUX MEPOTIPUATHSIX, Te
YCIIEITHO IIPECTABIII CBOU U
M3BECTHBIE HAyYHbIC
pe3yabTaThl, MoJIy4yasi 00paTHyIo
CBSI3b U B3aUMOJEICTBYSI C
aynuropuen
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AynuTopHasi padoTa .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 OCHOBBI 3 3 16 JlomarirHee 3amanne
MHOTOIIOTOYHOCTH [Moarororka k
CEMUHAPY
2 CHHXPOHM3ALMS U 3 3 16 JomaliHee 3aaHue
yIpaBICHUE TOTOKAMHU [Moarororka k
ceMuHapy
3 [IponBuHyTHIC 3 3 16 JlomarHee 3ananne
CTPYKTYPHI JaHHBIX U IMoaroroBka
AJITOPUTMBI ceMuHapy
4 ACHHXpPOHHBIEC U 3 3 16 JomaiHee 3aganne
PCaKTHBHBIC CHCTEMBI IMoaroroBka
CEMUHAPY
5 OnTumu3anus u 3 3 16 JlomamHee 3aaHue
IIPAaKTUKA [Tpoekt
3auem 4
Hmoczo: 15 15 4 80
Oo6vem oucyunnunvl (M0o0yn) 114
(6 ax. u.)
Obvem oucyuniunsl (Mooynsn) 3
(6 3au. ed.)
4. CopepxaHue TMCUMILTHHBI (MO1YJIs1)
Nen/m HaumenoBaHue pasaeJia Conep:xanue TUCHUILUTHHBI (MOIYJs1) IO TeMaM

AUCIHUNJIMHBI (MOYJIs1)

1 OCHOBBI MHOTOITOTOYHOCTH Beenenue, 3akon Mypa, race condition, moaenb mamstu. Knace Thread,
Runnable, xu3nennsiit ukn noroka. [Ipobnemsr BuammocTu (volatile),
aTromMapHOCTh (Atomic-Kiacchl).

2 CuHXpOHU3ALHUS U synchronized, monutopsl, deadlock. ITynsr morokoB (ExecutorService),

yIIpaBlIEHHE TOTOKAMHU Future. CompletableFuture. Murepdetic Lock, ReadWriteLock, Condition

3 [IponBUHYTBIE CTPYKTYPHI ConcurrentHashMap, BlockingQueue, HeGIOKHPYIONIHE CTPYKTYPHI.

JTAaHHBIX U AJITOPUTMBI Cunxponmszaropsl  (CountDownLatch,  CyclicBarrier, Semaphore).
ForkJoinPool, napasuienbHbie CTPUMEI
4 ACHWHXpOHHBIE U peakTuBHBIe | PeakTnBHOE mporpammupoBanue (Reactor/RxJava), odepenu cOOBITHIA.
CHCTEMBI Bupryansapie  mortoku.  TecTHpoBaHME — MHOTOIOTOYHOTO  KOja
(Harpy304HBIE TECTHI, ICTEKTHPOBAHUE TOHOK)
5 OnTuMu3anys U IpakTHKa Mownutopunr (VisualVM, JFR), mnpodunupoBanue, ontuMusamnus

OJIOKHPOBOK
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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-OMOIMOTEYHOH  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 JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. 3wixoB, C. B. IlporpammupoBanue : ydeOHUK U IpakTUKyM Juist By30B / C. B. 3pikoB. —
2-¢ u3f., nepepad. u gon. — MockBa : M3marensctBo FOpaiit, 2025. — 285 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-16031-4. — Texkcr : anekTpoHHblid // OOpa3oBareiabHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560815.

2. KomnproTepHble CeTH : YYeOHUK M MPAKTUKYM JIJIsl BY30B / TIOJ] HAYYHOU penakuuen A.
M. Heuaesa, A. E. Tpyouna, A. FO. AaucumoBa. — Mocksa : U3natensctBo FOpaiit, 2025. —
515 ¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-21452-9. — Tekct : 2IeKTPOHHBIN //
O6pasosarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/572239.

Jlononnumenvnas numepamypa:

1. T'uunenxo, U. I'. TexHonoruu u METOABI IPOrPaMMHUPOBAHUS : YUeOHUK /Ui BY30B / .
I'. Taupenko, ®@. @. Ilasnos, . 0. denopoB. — 2-¢ usn., nepepad. u mon. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 241 c. — (Boicuiee oOpa3oBanue). — ISBN 978-5-534-18130-2.
— Teker : onekrponsblii // OOpa3zoBarenbHas tmiardpopma HOpait [caiit]. — URL:
https://urait.ru/bcode/581329.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBaroliell MpoBeIeHNne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON IOATOTOBKH, IMPAKTUYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00yyaronuxcsl, Ipe1yCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomerieHus1, KOTOpPBIE MPEJICTABIAIOT COOON yueOHbIE ayAUTOPUU 15l TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHSATHM CEeMHUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOATEIbHOM pabOThl M IOMEUIEHUS AJIl XPAHEHUS U MPOPHIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOY4YEHMS, CIYyXallUMU JJIs MpeACTaBlIeHUsl y4eOHOM
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenne qucumInHbl (MOIyIIs1) 00eCTIeYuBaeTCs B YICOHBIX ayTUTOPHUSIX, OCHAIIEHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— CHeUaIN3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomereHus U1 caMOCTOATENBHOM pabOTh 00yUYaIOIIKUXCsI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMsI MHBAJIUMJAMH M JIMIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTu «MHTepHeT» M
obecrieueHreM JOCTyna K B OJIGKTPOHHYIO HWH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
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
YKCIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHAIBHBIM 0Oa3am

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 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

[lepeyensr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH

OCYIIECTBIICHUU

00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIIIO0), B TOM YHCIIe KOMIUIEKT JTUIIEH3NOHHOTO
MpOrpaMMHOTO  00€cCleueHus, COBpPEMEHHbIE MpodecCHuoOHaIbHbIe 0a3bl  JIaHHBIX

I/IH(1)OpMaI_II/IOHHI>Ie CIIpaBOYHBLIC CUCTCMBI:

u

Server)

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

Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacipoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe

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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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/

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

7. MeroanuecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AIOMIUXCS 110 OCBOCHUIO TUCHUILIMHBI (MOXYJIA)

B nporecce n3zyuenuss aucHUIUIMHEBL (MO1yJisl) « MHOrOmoTOYHOE IPOrpaMMHUpPOBAaHUE» B
paMKax TEKYyILIEro KOHTPOJs yCIEBAeMOCTH HMCIIOJIBb3YIOTCS Takhe BHUbl yueOHOW paboThl, Kak
JIEKIIMM, CEMHUHApBI, IIPOEKT, JOMAIIHHAE 3aJaHus, a TAKKE Pa3IMYHbIE BUIbl CAMOCTOSATEIbLHOU
paboThl OOydarouMXcs IO 33JaHUI0 IpErojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IMOCJIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIU: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HWJCH, BBIBOJBI M OOOOIICHUS JICKIIUW; BBIICISITh BAXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEH0BaHHOU nuTepatype. Ecimu
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 (ayoumopmnas paboma) — aktuBHas paboTa CTyJeHTa HA CEMUHApE,
€ro OTBETHI Ha BONPOCHI MTPETo1aBaTelis U y4acTHe B AUCKYCCHH.

Jlist yCIenHoro yq9acTHsl B CEeMUHape CTYACHTaM PEKOMEHIYeTCsl 3apaHee 03HAKOMHTHCS C
TeMON OOCYXXAEHUs, IPOYNUTaTh HEOOXOJMMbIE MaTepHUaibl U MOJArOTOBUTH BOMpPOCHL. BaxkHO
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 BHHUMATEIbHO O3HAKOMUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha JTarbl, YTOOBI
nu30exarb NEperpy3kd W Jydlle yCBOUTh Marepuas. lcrnonb3oBaTh pa3iuyHble HUCTOYHHKHU
uH(OpMaIKK, BKIIIOYasi yueOHUKH U OHJIaWH-PeCcypchl, Ui 0ojee riy0oKoro HOHUMaHUs TEMBI.

Ilpoexm — wuccrnenoBarenbckas pabora MO JUCHUILIMHE (MOIYNI0) U TMpe3eHTalus
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.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIIUTIITNHBI (MOIYJIS).

B nporiecce camocToATenbHON pabOThI CTYJAEHTHI B3aUMOICUCTBYIOT C PEKOMEH/I0BAHHBIMU
MaTepuajiaMi TPy MUHUMAJIBLHOM yYaCTUU MPENoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOJIHCHHE YUeOHO-UCCIIEeIOBATEILCKIX
3aJlaHUl U Ipyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.TIlO)

Kpurepun noJiyyenusi ypoBHSI M OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
AucHuIIMHe (MOayJ/110) « MHOronoTo4HoOe NpPOrpaMMHpPOBAHM

OneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHIKEHHH 0OydarolmuXcsl MO TUCHUIUIMHE (MOIYJIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpomexyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZYJIO) OCYIIeCTBIseTcs B (opme
3ayema, IPU TOM IIPOBOJUTCS OIICHKA KOMIIETCHIINH, CPOPMUPOBAHHBIX MO TUCIUILIAHE.

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

Hecsitubannbuas Iarudasnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yueHusi 10 JUCHUILIHHE (MOYJIIO)

10 OTin4yHO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCET 3HAHUSIMH,

9 OTIMYHO 3auTeHo W3J0)KEHHBIMH B paboyell mporpaMme, H

8 OTINYHO 3449TEHO rIIyOOKO OCMBICISET AUCHUIUIAHY (MOIYTb).

On CaMOCTOSTEILHO U JIOTUYECKHU
MOCIIEIOBATEIEHO OTBEYAET HA BCE BOIIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3UPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIFOUEBEIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICIICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yiIbTaThl aHaJIN30B u JIPYTHX
WCCIIEIOBAHNN, a TaKKe peIlaeT CIIOXKHBIE
3agaun. CTyJIeHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, H  yMEeT
CBSI3BIBATH TEOPETUUECKUE aCIIEKTEI
MUACIUILINHBL  (MOIYJIS) C TPaKTHICCKUMH

3a7a4aMu.
7 Xoporro 3auTeHo CryneHT oO0OlajaeT 3HaHUSMH TIpeaIMeTa
6 Xopomo 3auTeHo MoYTH B TIONHOM 00BeMme  pabodeii

nporpaMmbel 1 CaMOCTOSATCIIbHO, JIOTUYCCKHU

MMOCJICA0OBATCIIbHO U BCECTOPOHHE OTBEYACT
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)

Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHHE Ha
Hambosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAIM3UPOBATH, CPaBHUBATH,
KJIACCU(UIIMPOBATD, 00001IaTh,
KOHKPETH3HUPOBaTh W CHCTEMAaTH3HUPOBATh
W3yYCHHBIH  MaTepual, BBIACIAS  €ro
KIIIOYEBbIE  aCMEeKThl W yCTaHaBIHUBas
MPUYUHHO-CIICICTBCHHBIC CBSI3H.
dopMyTUpYyeT CBOM OTBETHI, yBEPEHHO
WHTEPIPETUPYET pEe3yIbTAThl AHAIU30B U
JIPYTHX HWCCJICIOBAaHMA, a TaKkKe peIacT
CJIOKHBIC CUTYalMOHHBbIE 3ajaud. CTymeHT
XOPOIIO 3HAKOM C METOJaMHU HCCIICIOBAHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEeSTeTbHOCTH, W yYMEET  CBS3bIBATh
TEOPETUYECKHE  aCMeKThl  IpeaMeTa ¢
MPAaKTUYCCKUMH 33]Ja4aMH.

5 Y I0BNETBOPUTENBHO|  3aUTEHO CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110

4 Y I0BNETBOPUTENBHO|  3aUTEHO JUCIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYAHOCTHU ITPU CaAMOCTOSATCIIbHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacaromuecst cyTH BompocoB. CTyneHT
CHOCOOEH pemarbh TOJBKO CaMble MPOCTHIC
3aJaud W BiaJieeT JUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIICIOBAHUSI.

He cnan He 3auteno | CTymeHT He OBJage]l  OOSA3aTENbHBIM
He cnaun He 3auTenoO MHUHHUMYMOM 3HAaHUM TI0 INpeaMeTy U HE
1 He cIaH He 3auteHo MOXKET OTBCTUTH Ha BOIIPOCHI, HaKC CCJIN

nmpernogaBarcjiib  3a1a€T  JOIMMOJHHUTCIILHBIC

HaBOJSIIIIUE BOIIPOCHI.

Juctunnuza (Moayib) « MHOTOMOTOYHOE MPOTPAMMHUPOBAHUEY OIICHUBAETCS CIIEAYIOIIUM
obpazoM:

AKTHBHOCTH Bec Onucanue
Homamnue 3aganus | 50% | Habop 3amanwuii mo Temam. 3a KaxJ10e U3 3alaHii MOXHO HaOpath 10
OasioB
[Ipoekt 20% | MccnemoBaTenbckas paboTa 1o JUCHHILINHE (MOJYJIIIO) M ITPE3eHTAIINS
Pe3yIIbTaTOB
3aver 30% | IlucebmenHas wim ycTHasi paboTa HaJl 3aJ]aHieM, HAIIPaBJICHHBIM Ha

MIPOBEPKY IOJIyYEHHBIX 3HAHUN W HABBIKOB IO JUCIUIUIMHE (MOIYIIIO)

®opmyJia pacuyéTa UTOrOBOM OLCHKHM IO AMCHMILIMHE (MOAYJI0) «VMHOromoro4Hoe
nporpammupoBanue»: «0,5 x cpeanee 3a gomamaue 3aganus + 0,2 x 3a npoekt + 0,3 X 3ageT».
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Texkyluuii KOHTPOJIb YCIIeBAEMOCTH 00y4AKOIIMXCS M0 AUCHUIIMHE (MOLYJII0)

IIpuMepHbIe TeMbl CEMHHAPCKUX 3aHATHI
OCHOBBI MHOTOIIOTOYHOCTH

1. BBeneHue B MHOrOmoOTOYHOCTHh: [IpeumyiiectBa M HEJOCTATKH MHOIOIIOTOYHOIO
MIpOrpaMMHUPOBAHUS.

2. 3akon Mypa u ero BJHsIHHEe HA MPOU3BOAUTENLHOCTDL: Kak 3akon Mypa Biuser Ha
MHOTOITOTOYHOCTH U TIapaJIJICIIU3M.

3. Race Condition: Onpenenenue, IpUMEPbI U CIIOCOOBI MPEIOTBPAIICHUS TOHKH JTaHHBIX.

4. Monpeab mamsatTd B Java: Kak pabGoraer moxens mamsaTd W e€ BIUSHUE Ha
MHOTOIOTOYHOCTb.

5. Kaacesl Thread u Runnable: JKyu3HeHHBIIT UK MOTOKAa M WX HCIIOJIB30BaHUE B
MHOT'OITIOTOYHOM MPOTrPaMMHUPOBAHHH.

CuHXpOHM3AaLMA M yIIPaBJIeHUEe NOTOKAMH

1. KnroueBoe cioBo synchronized m monmTopbl: Kak paboTaloT cHHXpOHM3aLUs U
0JIOKMPOBKA MOTOKOB.

2. Deadlock: Ompenenenne, mnpumMepsl W METOABI  MPEAOTBPAILCHHS  B3aMMHOU
OJIOKMPOBKH.

3. Iyasl motoxkoB u ExecutorService: Kak wucnons3oBare ExecutorService s
yIpaBJIeHUS TOTOKAMHU.

4. Future n CompletableFuture: AcuaxpoHHoe MporpaMMHUpPOBAHUE C UCIOJIH30BAHUEM
Future u CompletableFuture.

5. UuTtepgeiicel Lock u ReadWriteLock: Paznuuus, npuMeHeHue # HOpUMEpPHI
UCIIOJIb30BaHUS.

IIpoaBMHYTHIE CTPYKTYPHI JAHHBIX U AJITOPUTMBbI

1. ConcurrentHashMap: IlpeumyiiectBa W OPUMEHEHHE B~ MHOTOMOTOYHBIX
PUITIOKCHHUSX.

2. BlockingQueue: Hcnons3zoBanne BlockingQueue aas CHHXpPOHHM3AIMM MOTOKOB H
00pabOTKHU JaHHBIX.

3. Hebuiokupyiomme cTpyKTYpbl AaHHBIX: [IprMephl 1 mpenMyIecTBa HEOIOKHPYIOIIHUX
CTPYKTYD.

4. Cunxponusatopsl (CountDownLatch, CyclicBarrier, Semaphore): Kak u xoraa
UCTIOJIB30BaTh 3TH CHHXPOHU3ATOPBI.

5. ForkJoinPool wu mnapanienbnble crpumbl: [Ipumenenne  ForkJoinPool
MCII0JIb30BaHUE NapajlieIbHbIX CTPUMOB JIJIsl 0OpaOOTKH JTaHHBIX.

ACI/IHXPOHHLIE 1 PEAKTUBHbBIEC CUCTEMbI

1. PeakTuBHOe nporpammupoBanue: OCHOBbl PEAKTUBHOTO MPOTPaMMHPOBAHUS U €TO
npumenenue (Reactor/RxJava).

2. Ouepenn coObITHIi: Kak paboTaror ouepenyw COOBITUH W WX POJb B ACHHXPOHHBIX
CUCTEMAX.

3. BupryaabHble motoku: [IpenMymiecTBa U HWCHOIB30BAaHWE BUPTYAJIBHBIX TOTOKOB B
Java.

4. TecTUpOBaHHEe MHOIONOTOYHOI0 Ko0Ja: MeToapl Harpy304HOIO TECTHUPOBAHUS U
JNETEKTUPOBAHUS TOHOK.

5. CpaBHeHHMe ACHHXPOHHOI'O M PeaKTHBHOIO nmporpammupoBanus: [Ipenmyiectsa u
HEJ0CTaTKU KaXXA0ro MOIX0/1a.
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IIpumepHbIe foOMALIHUE 3aaHUS

I[OMaI[IHee 3aganue: OCHOBbI MHOTOIIOTOYHOCTH

1. O6bsacHuTe 3aKk0H Mypa H ero BIUsSHUE Ha PA3BUTHE MHOTOIIOTOYHBIX TPUITOKCHHH.

2. Uro Takoe race condition? [IpuBeauTe mprMep CUTYyaIluH, KOT1a OHA MOKET
BO3HUKHYTb.

3. Onumure )KU3HEHHBIN LMK OTOKA B Java ¢ UCIoOIb30BaHUEM KiaccoB Thread u
Runnable.

4. Yro Takoe mmpobiema BUAUMOCTH B MHOronorounoctu? Kak kitoueBoe
CJIOBO volatile IIOMOTA€eT €€ pemnTh?

5. Uem oTauyaroTCs aToMapHbIe onepaiuu ot HearomapHsix? [IpuBenure npumep
HMCIIOJBb30BaHusA Atomic-KJ1accoB B Java.

Jdomamnee 3ananue: CHHXPOHU3ALMS U YIIPaBJIeHHE TOTOKAMM

1. O0bAcHUTE TPUHIUI PabOTHI KIFOUYEBOTO CJIOBA synchronized U POJIb MOHUTOPOB B Java.

2. Yro takoe deadlock? [IpuBenure npumMep Koza, KOTOPbIH MOXKET MPUBECTU K B3aUMHOMN
OJIOKMPOBKE.

3. OnummTe Ha3HAYEHUE U UCIIOJIb30BAaHUE TyJIa MIOTOKOB ExecutorsService. Kak paboTtaet
uHTepdenc Future?

4. Yrto Takoe CompletableFuture M KaK OH PacIIUPsIET BO3MOXHOCTU PaOOTHI C
ACHHXPOHHBIMU 33/1a4amMu’?

5. B uem paszuuia Mexay uHTepdericaMmu Lock U ReadwriteLock? Kak
UCTIOJIB3YETCSI Condition?

Jomamnee 3axanue: [IpoaBuHyThIe CTPYKTYPbI JaHHBIX U AJTOPUTMbI

1. Onumure CTPYKTYpy JAHHBIX ConcurrentHashMap U €€ MPEUMYIIECTBA MO CPABHEHHIO C
OOBIYHBIM HashMap B MHOTOITIOTOYHOM OKPYXEHUHU.

2. Yro Takoe BlockingQueue? [IpuBeauTe mpumep €€ UCIONb30BAHMS ISl OPraHU3aluN
B3aUMOJCHCTBHUS IIOTOKOB.

3. OOBsAcHUTE Ha3HAUEHHE CUHXPOHU3ATOPOB CountDownLatch, CyclicBarrier U Semaphore. B
KaKUX CUTYallUsiX OHU TPUMEHSIOTCS?

4. Yto Takoe ForkJoinPool? Kak OH MOMOTraeT B peain3alii MapaiaeiabHbIX BHIYUCICHUI?

5. Kaxk paboraroT mapamienshbsie ctpumbl B Java? [IpuBenure npumMep X UCIOIH30BAHUS
JUTsL 0OpaOOTKH KOJUIEKITHH.

IIpumepHoe 3axaHue /11 IPOEKTA
IIpoexT mo Teme: MOHUTOPHHT, NPOQUINPOBAHNE W ONTHMH3ALMA OJIOKMPOBOK B
MHOI'OIIOTOYHOM NPHUJIOKEHUH
Iesab npoekra:
Hayuuntbcs ucnonbs3zoBaTh HHCTpYMeHTHI MoHUTOpUHTa (VisualVM, Java Flight Recorder)
JUIS aHalu3a IMPOU3BOAUTEIILHOCTH MHOTOIIOTOYHOIO IPUIIOKEHMS, BBIABIIATH Y3KHE MECTa,
CBsI3aHHbIE C OJIOKMPOBKAMU, U ONTUMHU3UPOBATH KO/ JUISI MOBBIIIEHUS 3PPEKTUBHOCTH.

3amanue:

1. BoiOpaTh uiiu pa3padoTaTb MHOTONOTOYHOE Java-NIPUJIOKeHHe, B KOTOPOM
MPUCYTCTBYIOT OJIOKMPOBKH (Hampumep, ¢
ucnonb3oBanuem synchronized, Lock, BlockingQueue u 1.11.). M0OXHO B35Th TOTOBBIHN MPUMEP C
TOHKaMHU WUJTU C U30BITOYHON CHHXPOHU3AIIUECH.

2. Co0OpaTh HCXO/HBIE TOKA3ATEJIH MPONU3BOANUTEILHOCTH MIPHIIOKCHHUS:
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Bpewmst BbINMOSHEHUS KIIFOYEBBIX ONEpaIuid.
Ucnonszosanne CPU.
KonnuecTBo u JyiuTeabHOCTh OIOKUPOBOK.
IIpoBecTH MOHUTOPUHT U NPOPUINPOBAHHE C TIOMOIIBIO:
Visual VM (cOop aHHBIX O TOTOKaX, OJIOKUPOBKAX, ITAMSITH).
Java Flight Recorder (JFR) — ananu3 coObITHIT 1 OJOKHPOBOK.
IIpoanaau3upoBaTh MNOJy4YeHHbIe JaHHbIE, BBISIBUTH Y3KHE MECTa, CBSI3aHHBIE C
OJIOKUPOBKAMU M CHHXPOHHU3AIUEH.
5. BHecTH n3MeHeHHsl B KO/ VI ONITHMHU3AIUH 0JIOKHPOBOK, HallpuMep:
CHU3UTH 00JIaCTh CHHXPOHU3AIUH.
3amenuth Synchronized na 6onee a3¢dexruBusie npumuTuBbl (LOock, ReadWriteLock).
Hcnonb30BaTh HEOIOKUPYIOITUE CTPYKTYPHI JAHHBIX.
IloBTOpPHO NMpPOBECTH MOHUTOPUHT U NPO(PUIUPOBAHME TTOCTE ONTUMHU3AIUH.
7. CpaBHUTH pe3yJIbTATHI 10 U MOCJI€e ONTUMHU3AUMHU, CICTATh BEIBOJIBI O JJOCTUTHYTOM
yIy4IIECHUH.
8. IIoaAroToBUTH OTYET, BKIIFOYAFOIIHH:
Onucanuie NPUIOKEHUS U €r0 MHOTOIIOTOYHON YaCTH.
MeTo UK MOHUTOPHHTA K HHCTPYMEHTBHI.
AHanu3 UCXOJHBIX JaHHBIX.
Onucanvic BHECEHHBIX U3MCHEHUH.
CpaBHUTENBHBIIN aHATN3 PE3YyIbTATOB.
BBIBOJIBI M pEKOMEHTalIAH.

»Oo O O O O wo o o
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DTanbl BLITOJIHEHU:

Jran Cpox Onucanue
1.Bei6op/co3nanue | Hexens [ToaroroBka UCXOAHOTO MHOT'OIIOTOYHOIO
MIPUIIOKEHUS Koza
MoOHUTOPUHT U TPOGUIUPOBAHUE J0O
2. CO0p UCXOMIHBIX JTAHHBIX 1 Henens p podrmIp a
ONTUMU3ALNHI
3. AHanu3 ¥ ONTUMHU3ALUS 1-2 nepenu [Touck y3kux MeCT U BHECEHUE U3MEHEHUI
4. TIoBTOpHBIN MOHUTOPHUHT 1 Henens COop MaHHBIX MMOCJE ONTUMU3AIUN
5. IlogroroBka oryera 1 Henens Odopmienue pe3ysbTaToB U BHIBOJIOB
Kpurepun oneHuBanus:
. Maxkcumaib
Kpurepuii N Onucanne
HBbIH 0aJL1

KoppekTHoCTh 1 moTHOTA o5 Hcnonws3oBanue VisualVM u JFR,

MOHUTOPHUHTA MOJTHOTA COOPAHHBIX JTAHHBIX

AHanM3 1 BBISIBJICHUE 20 ['myOuHa 1 KauecTBO aHaIu3a

Y3KHX MECT pobsieM ¢ OJITOKUPOBKAMH

KauectBo 1 N

BuecénHble U3MEHEHUs, UX BIUSHUE
3¢ pexTUBHOCTH 25
Ha MPOU3BOAUTEIHLHOCTD

ONTUMHU3ALNHI

CpaBHUTENbHBIN aHATN3 15 YETkoe cpaBHEHHUE MOKa3aTeIen 10 U

pE3yJIbTaTOB MOCJIe ONTUMHU3AIUN

ONEeKTPOHHBIA JOKYMEHT



Maxkcumain

Kpurepnii .
purep HBIH 02171

Onucanue

OdopmieHue 1 MOJHOTA
oTuéTa

15

CtpykTypa, ICHOCTh U3JI0KECHHUS,
HaJIM4Me BCEX PA3IAEIOB

®opma c1avyu MPOEKTAa:

Wcxonnblit Ko mpoeKTa (10 U MOcie ONTUMU3AIUH ).
®aiinel ¢ mpodmsimu/cauMkamu u3 VisualVM u JFR.

Otuer B opmare PDF (10-15 crpanwuir), BKIFOUYAIONINI BCE MMYHKTHI U3 3a/IaHUS.
Kpatkas npesentauus (5-7 cnaiiioB) C OCHOBHBIMU pPe3yJbTaTaMU U BBIBOJIaMHU.

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallii 110 JMCHUIIJINHE (MO)Iy.TIIO)

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kakoii 3aK0H ONMCHIBACT yBEIMUCHHE KOTMUECTBA 3akoH Mypa YK-6

TPaH3UCTOPOB HA YHIIAX C TEYCHUEM BpEMEHH?

2. | Kakoii KiIroueBOe CIIOBO HMCIOJIB3YeTCs Ul CHHXpoHu3anuu | Synchronized| YK-6
6710K0B Koz1a B Java? synchronized

3. | CocrosiHuE TOHKH, KOT/Ia HECKOJILKO TIOTOKOB OJIHOBPEMEHHO Race [1K-3
oOpamaroTcsi K o0ImeMy pecypcy, 94TO MOXET IMpPUBECTH K Conditio_n_| race
HEeTpeCKa3yeMbIM pe3ylibTaTaM — 3T0? condition

4. | Kakoif kimace B Java HCIIONB3YETCS TS CO3TaHUS TIOTOKOB? Thread VK-6

5. | Kakoii kmacc ucnons3yercs i co3aanus Hebnokupyromux | ConcurrentHas YK-6
CTPYKTYp IaHHBIX B Java? hMap

6. | Kak Ha3pIBaeTCs MOJEIb, KOTOPAs OMKCHIBACT, KAK MOTOKH Mopenb OIIK-2
B3aUMOJICUCTBYIOT C AMATHIO? namMITH

7. | Kakoii uarepdeiic mo3BossieT ynpasisiTh COCTOSHHEM Lock [K-3
OJIOKMPOBKH B MHOTOIIOTOYHOM HPHMJIOKEHHH ?

8. | Kakoii ki1acc B Java mo3BoJisieT peain3oBath MyJl HOTOKOB? ExecutorServi YK-6

ce

9. | Kakoii CHHXpOHH3ATOP UCTIONB3YETCs ISl OXKUIAAHUS CountDownlLa [K-3
3aBepIICHHS TPYIIIIBI TTOTOKOB? tch

10. | Kakoii uaTepdeic UCmoabp3yeTcst UIs CO3IaHus CompletableF I1K-4
ACHHXPOHHBIX 3a/1a4 B Java? uture

ONEeKTPOHHBIA JOKYMEHT
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