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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

JlucuunianHa TOCBSLIEHA WHXKEHEPHOW  pa3pabOTKe KOHKYPEHTHBIX,
ACUHXPOHHBIX M MapaJlielbHBIX MPOTPAMMHBIX CUCTEM Ha Iuiatgopme Java s
KOPIOPAaTUBHBIX, TPAHCIOPTHBIX W  MOOWIBHBIX LHU(PPOBBIX  CEPBHUCOB.
AKTYyalbHOCTh ~Kypca OIpeAeNsieTcsl pPOCTOM Harpy3kd Ha OTpacieBble
MH(GOPMALIMOHHBIE CHUCTEMBI, TEPEXOJAOM K OTEUECTBEHHBIM M CBOOOJHO
pacmpocTpaHsieMbIM IUIaTGopMaM, pa3BUTHEM HUGPOBBIX  TPAHCIIOPTHBIX
CEpPBHUCOB M NOSBIICHHEM BHPTYyaJbHBIX MOTOKOB B COBpeMeHHOM Java. B xone
00y4YeHHUsI CTYAEHTHI MPOEKTUPYIOT U PEATU3YIOT CKBO3HOW J1abOpaTOpHBIi
IPOTOTUI BBICOKOHATPY>KEHHOI'O CEPBEPHOTO CEpPBHCA, MCCIEIYIOT MPOIECCHI,
MIOTOKH, MOJieNIb MamMsATu Java, cuaxponuzaruio, CompletableFuture, ForkJoin,
napauieJbHy0 oOpaOOTKy MOTOKOB JAHHBIX, BUPTyaJIbHbIE€ MOTOKH, 3JIEMEHTHI
conporpamm Kotlin, TectTupoBanue u npo@uirpoBaHue MHOTOITOTOYHOTO KOAA.

[lenpt0 OCBOEHUS AMCIUIUIMHBI SIBISAETCA (OPMUPOBAHHE CIIOCOOHOCTH
MIPOEKTUPOBATH, PEATU30BbIBATh, TECTUPOBATh M OLIEHUBATH POU3BOIUTEIBLHOCTD
ACMHXPOHHBIX M IMapajIeIbHbIX MPOrpaMMHBIX pelleHui Ha miuatdopme Java B
YCIOBUSIX  pa3padOTKHM  HAJEKHBIX  KOPIOPATUBHBIX W TPAHCHOPTHO-
OpPUEHTUPOBAHHBIX LIU(PPOBBIX CEPBUCOB.

JIist TOCTMO>KEHMSI TOCTABJICHHOM 1€ B paMKax JTUCHUIUIMHBI PEIIaeTcs
KOMIUIEKC 3aja4, HalpaBJIEHHBIX Ha (POpMUPOBaHUE y 00y4YarOIIUXCsl CHOCOOHOCTH
— MPOEKTUPOBATh APXUTEKTYPY MHOTONOTOYHBIX Java-NpUJIOKEHUH C y4eToOM
MOJENIM MaMSITH W OTPaHMYEHUH MIaTOPMbl, PEATM30BBIBATh ACUHXPOHHBIE
BBIUHMCIIUTEIbHBIE W  CETEBbIE  CIIEHAPUU  CPEACTBAMU  KOHKYPEHTHOIO
nporpaMmMupoBanusi  Java,  NPUMEHSATh  NPUMUTUBBI  CHUHXPOHU3AIINH,
NOTOKOOE30MacHble  KOJUJICKLUH, BHUPTyaJlbHbIE IIOTOKM M MEXaHHU3MBI
CTPYKTYPUPOBAHHMSI TApAJIJICIBHBIX 33]1a4, MPOBOAUTH MOIYJIHHOE, HArPY30YHOE U
MUKPOOEHUMAPK-TECTUPOBAHUE KOHKYPEHTHOTO KO/a, TOTOBUTh TEXHUYECKYIO
JOKYMEHTAIMI0 TI0 pe3yJbTaTaM MPOEKTUPOBAHUS M HKCIEPUMEHTAIbHOU
ITPOBEPKH PELICHU.

2. [Inanupyemble pe3yabTaTbl 00yUeHUs MO0 AUCHUILTUHE (MOAYIIO).

[Tepeyerr GopMHUpyeMBIX pe3yJbTATOB OCBOCHHS  0Opa30BaTEILHOM
nporpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHus M0 AUCUMIUTMHE (MOIYIIO):

ITK-2 - Cniocoben pa3zpabaThiBaTh MPOTPAMMHBIE TIPOIYKTHI C TPUMEHEHHUEM
PaA3TUYHBIX S3BIKOB, TEXHOJOTUYECKUX CTEKOB U TIAT(GOPMEHHBIX PEIICHUH.

OO0y4eHwue 1o JUCUUILUIMHE (MOAYJII0) MPEANoJaraeT, 4To Mo €ro pe3yJibraTam
oOyyaroruiicst Oyier:



3HaTh:

- KOHIENTyaJIbHbIE  pa3fiu4usi  ACHHXPOHHOTO,  KOHKYPEHTHOTO,
MapauieIbHOTO U PEaKTUBHOTO MPOTPaMMHPOBAHUS B IPUKIIAAHBIX Java-cucreMax

- MOJICJTb TTPOIIECCOB, TTOTOKOB, TUTAHUPOBAHUS U TIEPEKITIOYCHIS KOHTEKCTA B
OIEpAMOHHBIX cucTeMax U JVM

- )KU3HEHHBIN 1IMKJI TOTOKOB Java 1 MeXaHU3Mbl YIIpaBJIeHUS 3aa4aMu Yepes
Thread, Runnable, Callable, Future m ExecutorService

- MoJieIb maMsTu Java, paBuia happens-before, visibility, ordering, volatile,
final u safe publication

- IPUHIIUIIBI TOTOKOOE30TIaCHOCTH, TOHOK JJAHHBIX, aTOMAaPHOCTH, B3aUMHOTO
HCKJIFOUEHUs, 1e1I0K0B, livelock u starvation

- NpUMHTUBBI CHHXpOHM3alMHM Java, Bkiarodas synchronized, Lock,
ReadWriteLock, Semaphore, CountDownLatch, CyclicBarrier u Phaser

- aTOMapHbIe KJacchl, compare-and-swap U HEOJIOKHUPYIOIIHE CTPYKTYPHI
JTAHHBIX B TTakeTe java.util.concurrent.atomic

- TOTOKOOe30IacHble  KOJUIeKUMM Java W KpuUTepuu  BbIOOpa
ConcurrentHashMap, BlockingQueue, CopyOnWriteArrayList m concurrent-
Ha0OpOB

- ApPXUTEKTYpy IyJIOB TOTOKOB, O4Yepeaei 3ajiay, MOJUTUK HACHIIICHHUS,
ForkJoinPool u work-stealing-rianupoBanust

- wmoxenb CompletableFuture, KOMMO3UIMIO aCHHXPOHHBIX CTaUM,
00paboTKy OMMOOK 1 yIPABJICHUE UCTIOTHUTEIISIMU

- Stream API, parallel streams, onepamuu reduce u collect, orpannueHus
M0O0YHBIX 3P(HEKTOB U HENETEPMUHUPOBAHHOCTHU

- BUPTYyaJIbHBIE TTOTOKHW Java, WX Ha3HA4YCHHE, OTPAHWYCHUS, TUAarHOCTHKY,
mpaBuja OTKa3a OT ITyJIOB BHUPTYaJIbHBIX TOTOKOB W YIIPaBJICHHUE BHEUTHEH
KOHKYPEHTHOCTHIO

- OCHOBBI CTPYKTYPUPOBAHHOW KOHKYPEHTHOCTH U COIIOCTaBJICHUE
BUPTYaJIbHBIX MOTOKOB Java ¢ Kotlin coroutines

- apXUTEKTypHBIE MOJICTH ACHHXPOHHBIX CEPBEPHBIX CEPBHUCOB, BKIIIOYAS
00paboTKy 3arpoca OTICIbHBIM TOTOKOM, COOBITHIHBIN IIMKJI, 00paTHOE TaBJICHHE
¥ OTPAaHUYCHHUE PECYPCOB

- PUHLMUIIBI pa3paboTku MHOTONoTouHbIX cepBucoB REST Ha Spring Boot ¢
noctymnom K PostgreSQL u BHenTHUM mporpaMMHBIM HHTEpdericam

- METOJIbI TECTUPOBAHMS KOHKYPEHTHOTO KOJ[a, BKJIIOUask MOJIyJIbHBIC TE€CTHI,
CTPECC-TECTHI, IETEPMUHUBAINIO O’KUJIAHUHN U BBISIBICHUE COCTOSIHUN TOHKHU

- METOJIBl HArpy304HOrO TECTUPOBAaHMS U mpoduimpoBaHus Java-
npuiIoKeHui ¢ ucnosibzoBanueM JMeter, JFR, VisualVM, JMH u ananu3za thread
dump



- WH)XXCHEpPHBIC KPUTEPUU BBIOOpA MEXIy CHHXPOHHBIM, ACHUHXPOHHBIM,
MapauieIbHBIM U BUPTYATbHO-TIOTOYHBIM PEIICHUEM B CEPBEPHON M MOOUIIHLHOM
pa3paboTke

- TpeOOBaHMS K TEXHUYECKOMY JOKYMEHTHPOBAHHUIO M BOCIIPOU3BOANMOCTH
AKCIIEPUMEHTOB

- TUYECKHE W DKCIUTyaTallMOHHBIC PHUCKH KOHKYPEHTHBIX MPOTPAMMHBIX
CHUCTEM, BKJIIOYAs JIEeTpajallii0 CEepBHCA, YTEYKH JAaHHBIX, HEKOPPEKTHOE
OTpaHWYEHHUE HATPY3KH U HEMPO3PAYHOCTh TUATHOCTUKU

Ymersb:

- YMETh IPOCKTUPOBATH CIICHAPUH KOHKYPEHTHOM 00pabOTKH 3alpOCOB TIPH
nomon Java SE concurrency APl B ycloBUSX OrpaHMYE€HHOr0O 4ucia Sjep,
NOAKJIFOYEHNM K b/ ¥ BHEITHHUX CETEBBIX CEPBUCOB

- YMETh pE€aJu30BbIBaTh MHOI'OINOTOYHBIE BBIYHUCIHUTEIBHBIE 3aJa4d IpU
nomor  ExecutorService, Callable, Future u ForkJoinPool B ycrnoBusx
BOCITPOM3BOIMMOIO CPABHEHUS 3a/IEPKKH U MPOITYCKHOU CIIOCOOHOCTH

- YMETh PEaJIU30BbIBATh ACUHXPOHHBIE KOHBEHEPhl 00pabOTKU JaHHBIX MPHU
nomomu CompletableFuture B ycnoBusix o0paOOTKM OIIMOOK, TaiM-ayTOB U
OTMEHBI 3aJ1a4

- YMETh BBIOMpATh U MPUMEHSATh NPUMHUTHUBBI CUHXPOHU3AIMH TIPU TOMOIIN
synchronized, ReentrantLock, Semaphore, CountDownLatch u Phaser B ycnoBusix
pa3eNsieMOro COCTOSIHUSA U KOHKYPEHTHOTO JOCTyMa

- YMETh NPOCKTHUPOBATH MOTOKOOE30MACHBIE CTPYKTYPhl XpaHEHUS MpH
nomoiu java.util.concurrent collections B yCIOBHSIX BBICOKOW KOHKYpPEHILIMH
omnepanuii YTEHUS U 3aIUCH

- YMETh PeaJIn30BbIBATH MApAIJICIbHYI0 00pa00TKY KOJUJIEKIIUI P MOMOIIN
Stream API u parallel streams B yCIOBHSIX OTCYTCTBUS HEOE30MACHBIX MOOOYHBIX
s dexTon

- yMeTh pa3pabdaTbIiBaTh BHICOKOKOHKYpEeHTHbIN cepBuc REST npu momoru
Spring Boot, Java 21+ u PostgreSQL B yciaoBusx 06paboTku 3ampoca OTASIbHBIM
IIOTOKOM U OTPAaHUYEHHBIX coequHEHN ¢ b/]

- YMeTh  TIPUMEHATh  BHUpPTyajbHblEe  TOTOKM  TMPU  TOMOIIU
Executors.newVirtualThreadPerTaskExecutor u Thread.Builder B ycnoBusix
Harpy3Kkd ¢ JUTUTEILHBIM OKUJaHUEM BBOJA-BBIBOJIA U 3ampeTa Ha OOBEIUHECHHE
BUPTYaJIbHBIX IOTOKOB B TYJI

- YMETh COMOCTaBIISATh BUPTyaIbHBIC MOTOKHU Java u conporpammbl Kotlin mpu
MOMOII MHUHUMAJIBHBIX JEMOHCTPAIIMOHHBIX MOJYJIEH B yCIOBUSX MOOWJIBHOTO
WJIM CEPBEPHOTO CLIEHAPHS OKUJIaHUS BHEIIIHETO MIPOorpaMMHOro uHTepdeiica



- YMeTh TPOBOJUTH HArpy304YHbIC SKCIEPUMEHTHI Tpu momoinu Apache
JMeter, JFR u VisualVM B ycrnoBusix (puKcanuy HCXOAHbBIX TapaMETPOB CTEHA U
aHaJn3a Jerpajaluy IpomyCKHOW CIOCOOHOCTH

- YMETh BBIMOJHATE MHUKPOOECHUMAPKUHT KOHKYPEHTHBIX ()parMEeHTOB NpHU
nomoiu JMH B ycnoBusix otaenenus nporpesa JVM ot uzmepsiemoit ¢asbl

Baanern:

- HaBBIKOM pa3pabOTKU U COOPKH MHOTOMOMAYJIBHOTO Java-mpoekTa c
KOHKYpPEHTHBIMH KoMrnoHeHTamMu Ha 6aze OpenJDK, Gradle niin Maven

- HABBIKOM peanu3allid CHHXPOHHM3AIMd # O€30MacHOro JocTyma K
pazzensieMoMy COCTOSIHUIO B IPUKJIAJHOM Java-KoJie

- HaBbIKOM pa3paboTku acuHxpoHHOro REST-cepBuca ¢ PostgreSQL wu
BOCIIPOM3BOJIMMBIMU CIEHAPUAMH HArpy3Ku

- HaBBIKOM MPHUMEHEHHUS BHUPTYaJbHbIX IIOTOKOB Java misg 3amgad C
JUTUTEIBHBIM OKHIAHUEM BBOJIA-BBIBOJA M KOHTPOJIEM BHEUIHUX OTpaHUUYUTEICH
KOHKYPEHTHOCTH

- HaBBIKOM auarHoctukm race condition, deadlock, thread starvation m
Jerpaialiii MPOU3BOAUTEILHOCTH 110 JaHHBIM TECTOB, npoduivpoBiuka u thread
dump

- HABBIKOM IOJTOTOBKH WHXEHEPHOrO MOPTHOIHO J1abOpaTOPHBIX padboT ¢
UCXOJIHBIM KOJOM, OTYETAMH, PE3YyJIbTATAMU U3MEPEHUN U ApTYMEHTUPOBAHHBIMU
BBIBOJIAMH

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OOmast TpyI0EMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. OO0vem mucuuIIMHBl (MOAynsi) B (OpMe KOHTAKTHOM pabOTHI
oOyyarolmuxcss € MeJarort4eckuMu  paboTHHUKamMu M (WIKM)  JIMIAMH,
IPUBJIEKAEMBIMH K pean3anun o0pa3oBaTebHON MporpaMmbl Ha MHBIX YCIOBHSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne6

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 64 64

B ToM uucne:

3aHATHSA JIEKITMOHHOTO THITA 32 32

3aHATUS CEMUHAPCKOTO THIA 32 32




3.3. Obbem aucHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENIbHOU pPabOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOmMXCS C
Mearorn4ecKuMU pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNnpHON TpPOrpaMMbl  HA HWHBIX  YCIOBHUSAX, TIPH  MPOBEICHUU
IPOMEKYTOUHOM aTTeCTalMK cocTaBiseT 80 akaeMHIECKUX Jaca (OB).

3.4. ITpu oOy4eHnu o UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0Y4YE€HHH, 00BEeM JTHUCHHUILUIMHBI (MOJYJIsI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCS, a TAaKXKe B opme
KOHTaKTHOM pabOThl 00Yy4YaIOUIUXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (UJIN)
JUIAMH, TIPUBJIEKaEMbIMH K peau3allii 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCJIOBUSIX, TIPH MPOBEACHUH MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 I/IH)KeHepHHﬁ KOHTCKCT aCHHXPOHHOI'O U IMapaJUICJIbHOTO IIPpOrpaMMHPOBaAHUA
PaccmarpuBaeMble BOIPOCHI:

- pa3nu4Ms aCHHXPOHHOCTH, KOHKYPEHTHOCTH, TapajuleIn3Ma U peaKTHBHOCTH;

- POJIb KOHKYPEHTHOTO POTPaMMHUPOBAHUS B CEPBEPHBIX, MOOMIBHBIX U TPAHCIIOPTHBIX IU(PPOBBIX
CEepBHCAX;

- IpodecCHOoHaNbHbIC TPEOOBAHMUS K Ha/Ie)KHOCTH, MACIITA0OMPYEMOCTH M BOCIIPON3BOIMMOCTH
HMHXCHEPHBIX PELICHUI];

- IIUKJI pa3paboTKH MapayuIedbHOM IPOrpaMMBl: IEKOMITO3HUIIHS, TUIAHMPOBAHNE KOMMYHHUKAIHUA,
YKPYIHEHUE U IUIAHUPOBAHUE BBIUUCIICHUN;

- IEKOMITO3UIMA JAHHBIX U JEKOMIIO3HIIUS 3a/1a4 KaK CIIOCOOBI pa3fenaeHus paboTsl MEXKAY IOTOKaMHU
HCIIOJIHEHMUSL.

2 |IIpomecchl, MOTOKH U TUITAHUPOBAHUE BBHITTOJTHEHHUS

PaccmarprBaeMbie BOTIPOCHI:

- MOJIEJIb TIpoIlecca, MOTOKA M KOHTEKCTA BBITIOJTHEHUS B OTICPAIIHOHHON CHCTEME;

- INIAHUPOBAHUE, MEPEKIIOUEHHE KOHTEKCTA U CB3b MOTOKOB JVM ¢ norokamu OC;

- OFpaHWYEHHUS alMapaTHBIX PECYPCOB MPH MPOSKTUPOBAHIUK MHOTOMOTOYHBIX MPOTPAMM.

3 |bazoBas Mozenb MOTOKOB Java

PaccmarpuBaembie BOIPOCHL:

- sxu3HeHHbd 1k Thread u cocrostHus moroka Java;

- narepdeiicel Runnable u Callable, Future n 6a3oBble crioco0bI Moy4eHust pe3yJibTaTa;
- 00paboTka interruption, cancellation u ommoOOK B MOTOKaX.

4 |Mogenb naMaTu Java 1 BUIUMOCTD JaHHBIX
PaccMaTprBaeMble BOTIPOCHI:

- mpaBuia happens-before, visibility u ordering;

- Ha3HaueHue volatile, final, immutable objects u safe publication;

- THIIOBBIC OMUOKU My OIUKAIIUHN Pa3IeIsieMOro COCTOSHUSI.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

[ToToko6e30macHOCTh 1 JeeKThl KOHKYPEHTHOTO KOa
PaccmarpuBaembie BOIIPOCHL:

- race condition, data race, atomicity violation u check-then-act;

- deadlock, livelock, starvation u priority inversion;

- HHXKCHEPHBIE CTPATETHH MUHUMHU3ALNH PA3ICIIIeMOr0 H3MEHIEMOT0 COCTOSHHSI.

[IprumMuTHBBEI CHHXpOHHU3ALIMH Java

PaccMaTprBaeMble BOTIPOCHI:

- moHHTOpPHL, synchronized u ReentrantLock;

- semaphore, CountDownLatch, CyclicBarrier u Phaser;

- Exchanger, cooOIeHus, CHrHaJbI M TIOYTOBBIE SIIUKH JJIsi 0OMEHA JAHHBIMH MEXK/1y TOTOKAMH;
- BBIOOp MPUMUTHBA CHHXPOHH3ALUH 110 XapaKTepy pecypca U CICHAPHUIO 0KUIAHUS.

AToMapHbI€ oneparui 1 HeOJIOKUPYIOITUE TI0IX0 b
PaccmarpuBaembie BOIIPOCHL:

- compare-and-swap u cemeiicTBO Atomic-KIaccos;

- aba-npobnema, KOHKYpEHIHS 3a PeCypc U JOKHOE pa3lelieHIe K1,

- YCIIOBUSI IPUMEHUMOCTH HEOJIOKUPYIOIINX AITOPUTMOB B Java-TIPHI0)KEHHSAX.

[ToroxoOe3omacHbIe KOJUIEKIIMU U O4epen

PaccmartprBaeMbie BOTIPOCHI:

- concurrentHashMap, BlockingQueue u CopyOnWrite-KoJUIeKIuu;

- 3a/1a4a IPOM3BOUTENICH U MOTpeOUTENeH, 00paTHOE NaBICHHUE U OTPAHUYCHUE OUepe/Ieii;
- KpUTEPUH BBIOOPA KOJUIEKIIMH IIPU pa3HbIX NPOQIIISX YTCHUS U 3aIHCH.

Hy.]'IBI IMOTOKOB U YIIPABJICHUC 3a/la4aMU

PaccMaTprBaeMble BOTIPOCHI:

- executorService, ThreadPoolExecutor 1 IOJIMTHKY HACHIILIEHHS;

- HACTpPO¥Ka pa3Mepa MmyJa JJsl BRIYUCIUTEIbHBIX 33124 U 33/1a4 C 0)KUIaHUEM BBOJIa-BBIBO/IA;
- TUAarHOCTHKA OYepe/ie 3a/1a4, TOJI0AaHNs TOTOKOB U HEYITPABIIIEMOI0 POCTa 3a/IePIKEK.

10

ForkJoin u napaJjiiejibHass ACKOMITIO3ULIUA BBIUMCIICHUH
PaccmarpuBaembie BOIPOCHL:

- work-stealing, recursive task u recursive action;

- ICKOMIIO3UIIM 3a/1ay IO MPUHIUITY Pa3ACJICHUSA U OG’BC}II/IHeHHH PE3YIBTATOB,
- orpannyenus ForkJoinPool u pucku 6JI0KHUpPYOLINX OMEpaIid.

11

CompletableFuture 1 acuHXpoHHbIE KOHBEHEPbI
PaccmarprBaeMble BOIIPOCHI:

- kommo3unus thenApply, thenCompose, thenCombine u allOf;

- 00paboTKa UCKITIOYCHHMI, TaliM-ayTOB M OTMEHBI ACHHXPOHHBIX CTa/INI;

- BBIOOP eXecutor A1 CeTEeBBIX, BBIYUCIUTENIBHBIX U CMEIIaHHBIX CLIEHAPHEB.

12

Stream API u parallel streams

PaccmarpuBaembie BOIIPOCHL:

- pipeline, intermediate u terminal operations;

- reduce, collect, associativity u stateless-yHKIun;

- orpannyenus parallel streams npu padote ¢ mo6ounsMu 3 pexramu n oommm ForkJoinPool.

13

Buptyansubie notoku Java u Project Loom
PaCCManHBaGMLIC BOIPOCHI:
- HA3HAYCHNE BUPTYAJIbHBIX ITIOTOKOB U MOJIEITb O6pa6OTKI/I 3arpoca OTACIbHBIM ITIOTOKOM;

- 3aKpEIUICHUE BUPTYAJIBHOIO IIOTOKA, HECYIIME IOTOKH, JIOKAJIbHbIE JAHHBIE [IOTOKA U JUArHOCTHKA,;
- OTpaHWYCHHE KOHKYPEHTHOCTH 4epe3 ceMagopsl U IyJIBl PECYPCOB BMECTO ITyJIOB BUPTYAIbHBIX TIOTOKOB.

14

CTpyKkTypupOBaHHasi KOHKYPEHTHOCTh U corporpaMmel Kotlin
PaCCMa’IpI/IBaCMLIC BOIPOCHI:
- IIPUHIUIIBI CprKTypHpOBaHHOﬁ KOHKYPEHTHOCTH U 00J1aCTh KU3HU napajiieJibHbIX 3a71a4;




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/m
- COTIOCTaBIICHHE BUPTYaIbHBIX TOTOKOB Java, CompletableFuture u conporpamm Kotlin;
- ClleHapuu NpUMeHeHus conporpamm B Android u cepBepHoOil pazpaboTke.
15 |AcuHXpOHHBIN CEpBEPHBINA cepBHC Ha Spring Boot
PaccmarpuBaembie BOIIPOCHL:
- apxurekTypa cepuca REST ¢ koHKypeHTHO#H 00paboTKOH 3a11pocoB;
- B3anMoelicTre ¢ PostgreSQL, BHEITHUMIE ITPOrpaMMHBIMH HHTEp(ericaMy U OTpaHIdeHHBIMH
pecypcamu;
- YCTOMYMBOCTB CEpBHUCA MIPU POCTE HATPY3KH, TaM-ayTaX M OTKa3aX 3aBUCHMOCTEN.
16 |TectupoBanue, NpoUIMPOBAHKIE U WHKCHEPHAS OLIEHKA TPOU3BOIUTEIILHOCTH
PaccmarpuBaembie BOIIPOCHL:
- MOZYJIbHBIE, HHTEIPALIMOHHBIC, CTPECCOBBIC U HATPY30UYHBIC UCITBITAHHS KOHKYPEHTHOTO KO/Ia;
- jmh, JFR, VisualVM, namn NoTOKOB U MHTEPIPETALMS METPUK;
- ohopmIiIeHHE BOCIPOU3BOAUMOTO HHKEHEPHOTO BBIBOJIA O KOPPEKTHOCTH U IPOU3BOAUTEILHOCTH.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie paboThI
No
i HanmMeHnoBaHue 1a00paTOpHBIX pabOT / KpaTKOe coiepKaHue
1 |Maunuanusamnus MpoeKTa ¢ MOCIeI0BaTEIbHON 00pab0TKOM JTaHHBIX
CryneHr co3naet periozutopuii, HactpauBaeT OpenJDK, Gradle mimm Maven u JUnit. B mpoekr
Jo0aBIsieTcss CHHXPOHHBINH 00pab0TYHK 3asSBOK TPAaHCIIOPTHOTO cepBHca ¢ (pUKcaHeil HCXOIHBIX METPHK
BPEMEHH BBIIIOJHEHHUS. Pe3yIbTaThl 3aImycka COXPaHIIOTCS KaK HCXOMHBIH YPOBEHD IS HOCICIYIOLIHX
CPaBHEHUU.
2 |[Ipomeccel u BHENIHKE KOMaH/bI B Java
CryzneHT peannsyer MOyJIb 3allyCka BHEIIHUX JMarHOCTHYECKUX KoMaH I uepe3 ProcessBuilder. Kox
CO6I/IpaeT CTaHI[apTHLIﬁ BBIBO/I, ITIOTOK OIHI/I6OK, KO/ 3aBCPUICHUA U BPEMS BBIIIOJIHCHUA ITpoLecca.
[Noy4yeHHbIe TaHHBIE BKIIIOYAOTCS B )KYPHAJ UCIIONHEHUS IPOTOTHUIIA.
3 |[Totoku Java u ympasisieMoe 3aBepIlIeHHe 3a1a9
CTyzIeHT epeHOCHT YacTh 00pabOTKHU 3asBOK B OTACNBHBIC TOTOKU Java. B ko 100aBis0TCS CLieHapHH
NpepbIBaHus, KOPPEKTHOTO 3aBEpLICHHUS 1 00padOTKU HCKIIOUeHHH. [1oBeieHne MOTOKOB MPOBEPSAETCS
MOJIyJIbHBIMH TECTaMH U ’KyPHAJIOM COOBITHH.
4 |ExecutorService U ITyJibl TOTOKOB JUIsl HAKETHOH 00paboTKH
CryzneHT 3aMeHsieT py4Hoe co3/iaHue notokoB Ha ExecutorService u Callable. [{ns HaGopa 3asiBok
U3MEpSIIOTCS BpeMsi 00paboTKH, pa3Mep o4Yeped U YHCIIO akTHBHBIX 3a1a4. Konurypanuu nyna
CPaBHHUBAIOTCS HA OJJMHAKOBOM BXOJIHOM Hadope.
5 |Mognens namsitu Java u GezonacHast myOJuKalys COCTOSHUS
CryzeHT co3JaeT AeMOHCTPALUOHHbIH (parMeHT ¢ Hebe3zonacHol myOnukanuei o0Iero CocTOSHUS U
(ukcupyet HecTaOMILHOE MOBE/ICHUE TECTaMH. 3aTeM KOJI IepenuchIBaeTcs ¢ immutable-o0bexTamu,
final-monsimu wm volatile-mepemennsiMu. B oTueTe comoctaBisioTess HabrogaeMbie 3GHEKTH 10 U TOCTIe
HCIIPABJICHUA.
6 |CuHXpOHU3ALUS Pa3IeNIeMOro pecypca
CryzeHT peau3yeT OOIUi CUETYNK JOCTYITHBIX CIIOTOB 0OPaOOTKH 3asBOK C HCIIOIb30BAHUEM
synchronized u ReentrantLock. {15 KOHKypeHTHOro Habopa onepaiuii MpoBepsAETCS OTCYTCTBUE MOTEPh
0OHOBJIEHHH. Pe3ynbTaThl ABYX pealu3aluil CpaBHUBAKOTCS 110 KOPPEKTHOCTH U BPEMEHH BBIIIOJIHEHHSI.
7 |Cemadopsi, 6apsepbl U KOOPIWHAIINS ITAIIOB 00paOOTKH

CTyZaeHT OrpaHMYMBaET YHCIIO OJHOBPEMEHHBIX 00paleHnii K IMUTHpOBaHHOMY BHentHeMy API ¢
nomotsio Semaphore. [y makeTHOH 00pabOTKH 100aBIsIeTCS KOOPANHALINS 3TAIIOB Yepe3




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

CountDownLatch mmui Phaser. Jlor BeIOTHEHNS TOATBEPKAAET COOMOACHNE OTpaHHICHAN
KOHKYPCHTHOCTH.

HpOI/I3BOI[I/ITeJ'II/I, HOTpe6I/ITeJ'II/I M IOTOKOOE30I1acHBIE oucpecaun

CrynmeHT peanusyer KOHBeiep mpreMa, HopMalH3aliy 1 3aImicH 3asBok yepe3 BlockingQueue.
[IpousBoanTE M U MOTPEOUTENH 3aIlyCKAIOTCSl B Pa3HBIX ITOTOKAX C KOHTPOJIEM 3aBepuienus. [ ouepenu
3aJaeTcs OrpaHWYEHHE pa3Mepa 1 MPOBEPSACTCS MMOBEICHUE MIPH HACHIICHNH.

ConcurrentHashMap 1 KOHKYpEHTHBIN K31l CIIPAaBOYHBIX JAHHBIX

CryneHTt 106aBIsSeT B MPOTOTHII TOTOKOOE30MIACHBIH K31 MapIIpyToB WK TapudoB Ha 6aze
ConcurrentHashMap. Koz BBINOIHSAET KOHKYpEHTHBIC YTCHUS U OOHOBIICHUS C UCIIONB30BaHUEM compute
WK merge. TecTsl MPOBEPSIOT COrNIACOBAHHOCTh PE3YNIBTATOB IIPU OJJHOBPEMEHHBIX 0OpAICHHUSX.

10

ForkJoin jyist mapanienbHON TEKOMITO3HIIMK BBIYHCICHUN

CTy)leHT PCAJIN3YyECT BBIYMUCIICHUEC arperupOBaHHbIX mokasareei 1mo 6OJ'II>IHOMy Ha6opy 3a4BOK 4€pe3
ForkJoinPool. 3agaya qekoMmo3upyeTcs Ha Mo/3a1a4uu ¢ KOHTPOJIEM Iopora pa3oueHusl.
HpOI/ISBO,I[I/ITCHBHOCTB CpaBHHBACTCA C HOCHGHOB&T@HLHOﬁ peanmauneﬁ Ha OJHOM Ha60pe JaHHBIX.

11

CompletableFuture amst acHHXpOHHOM arperayu JaHHBIX

CryzneHT peann3yeT aCHHXPOHHOE ITOIy4eHHE NaHHBIX U3 HECKOJIBKIX MMUTHPOBAHHBIX HCTOYHUKOB YEpe3
CompletableFuture. B menouky no0aBnstoTcs TaiiM-ayThl, pe3epBHBIC 3HAUCHUS 1 00padoTKa
HCKIIIOUeHUH. ITOroBBII arperupoBaHHbIA OTBET UCIOJIB3YETCS B IPOTOTUIIE CEPBUCA.

12

[TapamnensHas 00paboTKa MOTOKOB JTAHHBIX

CTyAeHT NepeHOoCUT pacueT CBOJIHBIX Moka3aTeneil Ha Stream API u mapansiensHbie MOTOKH JaHHBIX.
Oneparuu reduce u collect opopmirsitoTes 6e3 HeGe3onmacHsIX MOO0UHBIX AP dekToB. [TomyyeHHbIe
PE3yIBTATHI CBEPSIOTCS C MOCIICIOBATEIBHON Bepcreil 1 GUKCUPYIOTCS B OTUETE.

13

Cepsuc REST na Spring Boot ¢ koHKypeHTHOI 00pabOoTKOM 3a1rpocoB

CryneHt pa3BopaguBaet Spring Boot npmnoxenne ¢ koHegHoU Toukoit REST aist 06paboTku 3asBOK.
CepBuc noakioyaercs kK PostgreSQL wnu nokansHOMY KoHTeHHepY B/l 1 BBINOMHSAET OrpaHUYEHHBIN
Ha0op omneparuii YTeHUs U 3anucy. [ji1 KOHEUHOH TOYKH CO3JAat0TCsI MHTErPALlUOHHbIE TECTHI.

14

BI/IpTyaJ'ILHBIe moToku Java AJIs1 Harpy3Ku € O)KMJJaHUEM BBOJa-BbIBOad

CryzaeHT nepeBouT 00paboTKy CETEBBIX OXUIaHUK WK oxujanuii b/ Ha

Executors.newVirtual ThreadPerTaskExecutor. OrpannueHue gocTyma K BHEIIHEMY PECypCy BBIOIHAETCS
4yepe3 Semaphore Wi My coeAnHeHHH. MeTPUKH CPaBHUBAIOTCS € peaslu3alueil Ha (GUKCUPOBAaHHOM
nyJie IIaTGOPMEHHBIX TOTOKOB.

15

ConocraBneHnue BUPTyallbHbIX TOTOKOB Java u conporpamm Kotlin

CryneHt cozaaeT Hebonmbmoit Kotlin Moayb Witk AeMOHCTPALMOHHbII ()parMeHT ¢ CONpOrpaMMaMu JUIs
OXHIaHUS HECKOIBKHUX BHEIIHUX oreparuii. [loBeneHue comocTassiercs ¢ Java peanusanneil Ha
BUpPTYyaibHbIX oTokax mwin CompletableFuture. B noptdonno nobasnsercs kparkas MaTpuiia
NPUMEHUMOCTH II0JIXOJI0B JUIs cepBepHbIX 1 Android crienapues.

16

Harpyzounoe TectupoBanue, npouirpoBaHue U puHaIbHas cOOpKa mopTdhoauo
CryneHT 3alyckaeT Harpy304HbIil ceHapuii Apache JMeter mist cepBuca REST u cobupaer nannsre JFR,
VisualVM uinu 1aMn oTokoB. Y3Kue MecTa KiIacCUpHUIUPYIOTCS 10 3arpy3Ke Mporueccopa, OJIOKHpOBKaM,
ouepensim, b/l nny BHemHUM oxxuiaHusAM. ViTorosoe mopTdosimo BKIIOYAET HCXOHBIH KO, TaOInIy
METpPHK, rpadMK1 U MH)XEHEPHBIN BBIBOJ] O BEIOPAHHOM MOJEIN KOHKYPEHTHOCTH.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

Bun camocrosTensHO# paboThI

N3yueHnne pekOMEHJOBaHHOM JINTEPaTypHI.

[ToaroToBka K 1abOpaTOpPHBIM padOTaM.




ITogroroBka k IpOMEKYTOYHOM aTTECTALIMH.

[ToaroroBka k TeKymiemMy KOHTPOJIIO.

5. llepeueHb wW3MaHUN,

OCBOCHUH JUCHUIUIUHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATh IIPpU

11\/@11 bubnmorpaduyeckoe onucanue Mecro nocryna

1 | bananos, A. H. IloctpoeHue MukpocepBUCHOM JlaHb : 271€KTpOHHO-O0MOIMOTEYHAS
APXUTEKTYPHI ¥ pa3pabOTKa BHICOKOHATPYKEHHBIX cucrema. — URL:
IPUJIOKEHHH | yaeOHoe nocobue s By308 / A. H. https://e.lanbook.com/book/394538
Bananos. — Canxr-Iletep6ypr : Jlans, 2024. — 244 | (1ata odpamenns: 19.06.2026)
c.— ISBN 978-5-507-48747-9. — Tekcr :
AIEKTPOHHBIN

2 | Koxombepauesa, I'. U. IlporpaMmmupoBanue Ha JlaHb : 51€KTPOHHO-OMOIMOTEYHAS
A3bIKE Java: MHOTOIIOTOYHBIE TIPUJIOKEHHUS : yueOHoe | cucrema. — URL:
noco6ue / I'. Y. Koxombepauesa. — CaHKT- https://e.lanbook.com/book/64399
[erep6ypr : [II'VIIC, 2012. — 44 c. — ISBN 978- (nata obpamenus: 19.06.2026)
7641-0401-0. — TekcT : 2IEKTPOHHBIH

3 Pa3paboTka cepBepHOI YacTH web-IpHIIOKeHHS Ha JIaHb : SIEKTPOHHO-OMOIHOTEUHAS
6ase Spring : MeToMYecKue yKka3aHus / coctaButenu | cucrema. — URL:
C. A. Kosanerxo [u ap.]. — Boporex : BI'TY, 2023. https://e.lanbook.com/book/383252
— 35 ¢c. — TeKCT : 9J1eKTPOHHBI (mata obpammenus: 19.06.2026)

4 | Murskos, E. C. CoBpemeHHas pa3paboTka JlaHb : 3JIEKTPOHHO-ONOIIHOTEYHAS
MOOMJILHBIX TIPUIIOKEHHH Ha s3bike Kotlin: cucrema. — URL:
IpakTuKyM : yaeGHoe nocobue / E. C. Mursixos, M. | https://e.lanbook.com/book/513041
C. Tosausko. — Mocksa : PTY MUPDA, 2025, — | (#aTa odpamem: 19.06.2026)
117 c.— ISBN 978-5-7339-2726-8. — Texkcr :
AIEKTPOHHBIN

) Haup, B. [IpeameTHO-OpHEHTUPOBaHHOE JlaHb : 3IEKTPOHHO-ONOIMOTEUHAS

npoektupoBanue B Enterprise Java : pykoBoactso / B.

Hawup ; nepeBon ¢ anrmiickoro A. B. CHacTuHa. —
Mockaa : JIMK IIpecc, 2020. — 306 c. — ISBN 978-
5-97060-872-2. — TekcT : 271€KTPOHHBIN

cucrema. — URL.:
https://e.lanbook.com/book/179503
(marta obpamenns: 19.06.2026)

6 | 3apumnos, E. A. Pa3paboTka KIHEHT-CEepBEPHBIX JlaHb : 3JIEKTPOHHO-ONOIIOTEYHAS
npunoxenuii: [Ipaktukym : yae6Hoe nocodue / E. A. | cucrema. — URL:
3apuros, A. A. Kymukos, M. M. Brarupes. — https://e.lanbook.com/book/448784
Mocksa : PTY MUPDA, 2024 — Yacts 2 — 2024, | (#aTa obpamera: 19.06.2026)
— 80 ¢c. — ISBN 978-5-7339-2269-0. — Tekcr :
JJIEKTPOHHBIN

7 CraposepoBa, H. A. OnepaliuOHHBIE CUCTEMBI : JIaHb : 31IeKTPOHHO-OMOIHOTEUHAS

yuebnuk / H. A. CtaposepoBa. — Cankt-IleTepOypr :

Jlans, 2022. — 308 c. — ISBN 978-5-8114-4000-9.

— Texcr : 2eKTpOHHBIN

cuctema. — URL:
https://e.lanbook.com/book/207089
(mara obpamenus: 19.06.2026)




6. IlepeueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JNaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

3BC Jlans — https://e.lanbook.com/.

OopasoBarenbHas wiatdopma FOpaiit — https://urait.ru/.

Eauneiii peectp poccuiickux mnporpamm iasi OBM u 06a3 gaHHBIX —
https://reestr.digital.gov.ru/reestr/.

[IpodeccrnonanbHbie CTaHAAPTHI ¥ KBaTU(UKAINH, CIIPAaBOYHAS HH(POPMAITHS
KoncynsrantlIntoc -
https://www.consultant.ru/document/cons_doc_LAW _157436/.

TpancnioptHast ctparerust Poccuiickoit ®enepaumun no 2030 roma c¢
nporHozom Ha  nepuoa a0 2035  roma, Koucynbrantllmoc — —
https://www.consultant.ru/document/cons_doc_LAW _402052/.

JoxyMeHTanus Java SE 21 o java.util.concurrent —
https://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/util/concurrent/p
ackage-summary.html.

OpenJDK JEP 444 Virtual Threads — https://openjdk.org/jeps/444.

OpenJDK JEP 453 Structured Concurrency — https://openjdk.org/jeps/453.

Hoxkymenrarus Kotlin Coroutines — https://kotlinlang.org/docs/coroutines-
overview.html.

Hokymenrtaiust  Spring  Framework —  https://docs.spring.io/spring-
framework/reference/.

JHoxkymenTarus Spring Boot — https://docs.spring.io/spring-boot/index.html.

PykoBoacTBO Gradle -

https://docs.gradle.org/current/userguide/userguide.html.
PykoBoactBa Apache Maven — https://maven.apache.org/guides/.
PykxoBoactso JUnit — https://docs.junit.org/.
Hoxkymenrarus PostgreSQL — https://www.postgresgl.org/docs/current/.
PykoBoacTBO Apache JMeter -
https://jmeter.apache.org/usermanual/index.html.
ITpoext OpenJDK JMH — https://openjdk.org/projects/code-tools/jmh/.
Penosutopuit OpenJDK jcstress — https://github.com/openjdk/jcstress.

7. IlepeyeHp  JHUIEH3UOHHOIO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTPaMMHOr0 O0OECICUYeHUsI, B TOM YHCJIE OTEUCCTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).



Omnepanuonnsie cucrembl — Astra Linux, ALT Linux, PEJl OC, Debian
GNU/Linux.

[Tnardopma Java — OpenJDK 21+, Gradle, Apache Maven.

Cpenpl pazpadotku — IntelliJ IDEA Community Edition, Eclipse IDE, Apache
NetBeans.

CepBepHble TexHosoruu — Spring Boot, Spring Framework, Spring Web
MVC, PostgreSQL, Postgres Pro.

TectupoBanue u usmepenus — JUnit, Mockito, Awaitility, Apache JMeter,
OpenJDK JMH, OpenJDK jcstress.

Juarnoctuka — JDK Mission Control, Java Flight Recorder, VisualVM, jemd.

Bcenomoratensupie  uHcTpymMeHThl — Git, Docker wnm Podman, curl,
Hoppscotch, Kotlin.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo IUCIHUILUTHHE (MOJIYJIIO).

VYyeOHble ayIUTOpUU JisI MPOBEICHUS YUEOHBIX 3aHATHH, OCHAIIICHHBIC
KOMITBIOTEPHON TEXHUKOW ¥ HA0OpaMH JIEMOHCTPAIIMIOHHOTO 000PY/I0BaHU.

Jist maGopaTOpHBIX 3aHIATHH — HAJIUYUE MEPCOHATBHBIX KOMIIBIOTEPOB
BBIUHCIIMTEIBHOIO KJlacca.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

DK3aMeH B 6 cemecTpe.

10. OneHoYHBIC MaTEpHUAIBI.

OreHOYHBIE MaTepUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUN MTPOMEKYTOTHON
aTTECTaIlMi, pa3padaThIBAIOTCI B COOTBETCTBUH C JIOKAJIBHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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