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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamMma gucHUIUIMHBL (MOAYyssA) «MHOIOIOTOYHOE IPOrpaMMUPOBAHUE
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIbIOTepHbIE ~ Hayku, npodwis  Backend-pa3paGoTka,  yTBEpKACHHBIH  HPUKAa30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®@eneparu Ne 810 ot 23.08.2017
roja.

MHOronoTo4Hoe MPOrpaMMUPOBAHUE SIBIISICTCSI KJIIOUEBBIM HABBIKOM B COBPEMEHHOM
pa3paboTKe, MOCKOJIbKY M03BOJIAET 3(P(HEKTUBHO HCIIOIB30BaTh MHOTOSIEPHBIE MPOLIECCOPHI U
pecypcel CHUCTEMBI. DJTO CIOCOOCTBYET CO3JaHHIO Oosiee OBICTPBIX, MAaCIITAOMPYEMBIX |
OT3bIBUMBBIX IMPUIOKEHUH, YTO OCOOCHHO Ba)XKHO JUISI CEPBEPHBIX CHUCTEM, UIp, 00pabOTKU
OOJIBIINX JAHHBIX U MOJIb30BATEIbCKUX HHTEp(eiicoB. [loHnMaHne NPUHINIIOB CHHXPOHU3ALIUT
U YIpaBieHHUs MOTOKAMU IOMOIaeT NpeAOTBPAIlaTh OIIMOKH, TaKWe KaK TOHKH JaHHBIX U
B3aWMHBIE OJIOKMPOBKH, 00ECTIEYNBAas HAAECKHOCTh M CTAOMIBHOCTD IPOTPAMM.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHON MPOrpaMmbl

Hacrosimas nuciumimnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBieHutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduis
Backend-pa3paboTka 1 BXOJUT B 00s13aTeIbHYIO YyacTh bioka 1.

JucuuruimHa (MOyYJb) U3ydaeTcsi Ha 2 Kypce B 3 CeMecTpe, JOCTYITHA ISl TPOXOKICHHS IIPH
YCJIOBUH YCIICIIHOTO 3aBepIIeHHus AUCHHUILIHH (Momyneid) «Java Core (OcHOBBI pa3paboTKu Ha
si3bIKe Java)», «AJITOPUTMBI M CTPYKTYPBI JaHHBIX. YacTh 2», «[IpoMbIiiieHHas pa3paboTKa.

Leap u3yyeHHus1 TUCHUILIUHBI (MOAYJs): (opMHUpOBaHUE 3HAHUN U HABBIKOB B 00JIACTH
pa3paboTku 3¢G(HEeKTUBHBIX, O€30MACHBIX U ONMTHUMH3UPOBAHHBIX MHOTOMOTOYHBIX MPUIIOKEHHUI
JUISL PEIIEHHUS CIIOXKHBIX BBIYMCIUTENBHBIX 3a/1a4.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— M3Y4YUTh PyHAAMEHTAJIbHBIE TOHSITHS MHOTOIIOTOYHOCTH U ATAIlbl Y)KU3HEHHOTO IUKJIa
MOTOKOB JIsl IOHUMaHUS UX (PYHKIIMOHUPOBAHMS B IPOrPaMMHOM 00€CIICUEeHUH;
— OCBOUTBH METObI 00ecrieueH s TOTOKOOE30MaCHOCTH KOJIa ¥ PUJIOKEHUH, BKITIOYast
Ipe0TBpAllEeHNE PaclipOCTPAHEHHBIX MPOOJIEM CHHXPOHU3AINH;
— HAy4YUTBbCSl MPUMEHATh TEXHUKH YIPABICHWsS MOTOKaMM JJI1 ONTHUMH3ALUN
IIPOU3BOIUTENILHOCTH U PACIIPEEIICHUS PECYPCOB B IPOIPAMMHBIX CUCTEMAX;
— TO3HAaKOMMTHCS C OCHOBAaMM PEAKTHMBHOIO NPOTPaMMHPOBAHUS Kak IOAXoJa K
00paboTKe aCUHXPOHHBIX COOBITUI B MHOT'OIIOTOYHOM CpeJie;
— Pa3BUTh HaBBIKM TECTUPOBAHUS, OTJIAAKH U MPOGUIMPOBAHUSI MHOIOIIOTOYHOTO KOJIa
JUIS BBISIBJIEHUSI U YCTPaHEHUs! OIIMOOK B PeaTbHbBIX MIPOEKTAX.
B pe3ysbTare 0cBOeHUsI AUCHHUILIMHBI (MOLYJIs1) 00Y4YAIOLINIACS JOJIKEeH:
3Hamp:
— TOHSATUE MHOTOMTOTOYHOCTH U JKU3HEHHBIHN LIUKJI TOTOKOB;
— npoOIeMbl U TPUHLHUIIBI COOITIOIEHUS TOTOKOOE30aCHOCTH;
— c1ocoObl yrpaBiIeHus! TOTOKAMU;
— MPUHLUIBI PEAKTUBHOTO NPOrpaMMHUPOBAHUS.
ymembw:
— Jienath (pparMeHThl KoJla U MPUIIOKEHHS TOTOKOOE30aCHBIMU;
— TECTUPOBATh U OTIAKUBATh MHOTOMIOTOYHBIHN KOJI;
— HacTpauBaTb MOHUTOPUHT U MPOGUINPOBATH MHOTOIIOTOYHBIN KO/,
enademp:
— HaBBIKAMHU CO3aHMsI IIOTOKOB U YIPABJICHUS UX COCTOSTHUEM,
— HAaBBIKAMM YIPABIEHUS MHOKECTBAMH IIOTOKOB,
— HaBBIKAMH pealM3alliy HAJEKHBIX U O€30MaCHBIX MHOTOIOTOYHBIX MPUIIOKEHUH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xanue KOMIETEHIIUH

Nuauxarop
KOMIeTeHIIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)

OIIK-3.

Crioco0eH caMOCTOITENLHO
CO3/1aBaTh MIPUKJIAHEIE
IIPOTPaMMHEIE CPENCTBA Ha
OCHOBE COBPEMEHHBIX
HH(POPMAITHOHHBIX TEXHOIOTHI
U CETEBBIX PECYPCOB, B TOM
YHCJIE OTEYECTBEHHOIO
MIPOM3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIC TIPUHITUTIBI
[IPOrpaMMHUPOBAHUS,
APXUTEKTYPHI IPOTPAMMHOTO
obecrevyeHuss 1 COBPEMCHHBIC
SI3BIKM [TPOrPaMMHUPOBaHHS, a
Tak)Ke 0COOEHHOCTH
OTCUYCCTBCHHBIX
WHPOPMAIIMOHHBIX TEXHOIOTHUH
1 CETEBBIX PECYPCOB

OIIK-3.2.

YwMmeet pazpabaTeiBaTh
MPUKJIaJHBIE IPOTPaMMHBIE
CpPE/ICTBA, HCTIONIB3YS
COBPEMEHHBIE HHCTPYMEHTHI U
TCXHOJIOTHH, a TAKKEC
HHTCTPUPOBATH UX C CCTCBBIMHA
pecypcamu sl perIeHHs
KOHKPETHBIX 33/1a4

OIIK-3.3.

NMeer nmpakTUYECKUN ONBIT
Pa3pabOTKH IPOrpaMMHBIX
CPEJICTB, HCIIOJIB3YEMBIX TPU
IIOCTPOEHUU MAaTEMaTHYECKUX
MOJEJIEH B €CTECTBEHHBIX
HayKax

[K-2.

Crioco0eH MaTeMaTHIeCKn
KOPPEKTHO CTaBUTH
€CTECTBEHHOHAY4YHBIE U
MPUKJIAIHBIE 3a1a4H

[K-2.1.

3HaeT OCHOBHBIE METO/IBI U
MOJIX0JIbI K MATEMAaTUYECKOMY
MO/JICIIUPOBAHHUIO, & TAKKE
TEOPETUYCCKUE OCHOBBI
€CTECTBEHHBIX U MPUKIIATHBIX
HayK, HeOOXOIUMBIE JIJIs
KOPPEKTHOH (hOPMYITUPOBKU
3a1a4

[K-2.2.

YMeeT aHanu3upoBaTh
MIPAKTUYECKNE CUTYalH U
(opMynupoBaTh Ha UX OCHOBE
MaTeMaTHYeCKUE MOJIETH,
BKJIrFOYaA BI)I60p AICKBATHBIX
METOJIOB pELICHUS U
(GOpMYIHPOBKY YCIOBUH 3a/1aun

[K-2.3.

NMeet nmpakTHYECKUN ONBIT B
pa3paboTKe U pereHun
MaTEeMaTHYECKUX 33]a4 B
pamMKax MpPOeKTOB MJIM HAYYHBIX
HCCIIeIOBAHMH, Iie ObLIN
YCHELIHO MTOCTABIEHBI U
pEILIEHBI €CTECTBEHHOHAYYHBIE U
NPUKJIAAHbIE 331241
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[K-3.

Crioco0eH peraTh 3a1a9u
podeCCHOHATTEHOM
JeSITeTBHOCTH, (HOPMYITHPOBATH
Pe3yIbTaT, YBUACTD CIICACTBHUS
MOJTYYEHHOT'O pe3yNbTara

[K-3.1.

3HAeT OCHOBHBIC TPUHITUITHI 1
METOJBI peIICHHS 33124
poheCcCUOHATBHOMN
JESITEBHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS H
MpeJICTaBICHUS Pe3yJIbTATOB,
BKJTIOYAsT aHAJIM3 MTOCICICTBHI U
MX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

IK-3.2.

YMeeT npuMeHsITh
MaTeMaTU4YEeCKue U
KOMITBIOTEPHBIE METOJIBI IS
peuIeHUs] KOHKPETHBIX 3a1ad4,
(hopMyITUPOBAThH YETKUEC U
000CHOBaHHBIE PE3YIIHTATHL, a
TaK)Xe aHaJIM3UPOBATh UX
MOCJIEACTBUS 115 JaIbHEHIITNX
JICVCTBUN U pELICHUN

[IK-3.3.

NMeet nmpakTU4YECKU OMBIT B
penreHnu mpodecCuoHaTbHBIX
3aj1a4, BKIIIOYasl y4acTUE B
IMPOCKTAax, rac 6I)IJII/I TIOJIy4YCHBIL
pe3yibTaThl U
IMpOoaHAIIM3UPOBAHBI UX
CIIEJICTBHSI, YTO CITOCOOCTBOBAJIO
NPUHATHIO 00OCHOBAHHBIX
peleHui
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3.

TemaTnyeckui miaan

Ne TpynoeMKoCTh, aKaTeMUYeCKHE YAChI
HaumeHnoBanue
n/n Ounas ¢popma TKY
payiea AynuTopHasi padoTa Camoct (Texkyumii
AUCHMUILIHHBI
(Moyss) Jexkuun CeMuHapsbl KonTpo | ositean KOHTPOJIL
(mpakTHYecK ab Hast ycreBaeMocTH)
He 3aHATHS) padora
1 | OcHOBBI 4 4 18 Jlomaninee 3amanue
MHOT'OIIOTOYHOCTH
2 | Iloroxo6e3omacHOC 10 10 45 JlomarirHee 3aaHue
Tb U
B3aWMO/ICUCTBUE
MTOTOKOB
3 | Yopasnenue 4 4 18 JlomamHee 3aianue
MOTOKaMHU
4 | ACHHXpOHHEIE H 4 4 18 JomarmrHee 3amanue
pEaKTUBHbBIE
CUCTEMBI
5 | TectupoBanue, 8 8 27 JomarmrHee 3amanue
OTJajKa,
MOHUTOPUHT U
onTuUMMHU3anusA
IK3amen 4 HTtoroBblil IpoeKT
Hmozo: 30 30 4 126
Oo0vem oucyuniunst 190
(modyns) (6 ak. u.)
Oobvem oucyunIuHbl 5
(moodyns) (8 3au. ed.)

4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)

Ne HaumeHoBaHue pasaeJia Conep:xanue THCHUIIUHBI (MOIYJs1) IO TeMaM

n/n AUCHUNIMHBI (MOTYJIs1)

1 OCHOBBI MHOTONIOTOYHOCTH | MHoronotoynHocts. Co3ganne motokoB. Thread, Runnable u
Parallel Stream.
JKusHeHHbIld 1MKI  1OTOKOB. OckumaHue, OJIOKUPOBKA,
3aBepIIeHHE.

2 IToroxobe30macHOCTh U CuHXpOHM3aIMsI METONOB M OJOKOB. Meromel: wait, notify,

B3aMO/IE€HICTBUE IIOTOKOB

notifyAll.

CHHXpOHHU3ATOPbI, MOHUTOPBI, MBIOTEKCHI U ceMa(OpEbI.
brokupoBku. Lock, ReadWriteLock, ReentrantLock,
Condition.

ATOMapHBbIe KJ1acchl M yIpaBlieHHe BUAUMOCTHIO (Volatile).
HOTOKO6C30HaCHHe KJIaCChl U KOJIJICKIINH.

3 YnpasneHue NoTOKaMu BerBsmmecss u  pekypcuBHble 1oToku. ForkJoinPool w
RecursiveTask.
ITynel noTokoB. ExecutorService u Future.
4 ACHHXpPOHHEBIE U PeakTuBHOe mporpamMupoBanue. Ouepean COOBITHIA.
pEaKTUBHBIE CUCTEMBI BupTyanbHbIe IOTOKH.
5 TectupoBaHue, oTJaJIKa, [Ipobnembl 1 OMMOKH, CBSI3aHHBIE ¢ MHOTOITOTOYHOCTHIO.
MOHHUTOPHWHT U TecTrpoBanne U O0TJIaJKa MHOTOITOTOYHOTO KOJIA.
ONTUMU3ALHUS MouuTopuHT, TpodUIMpOBaHHE, ONTHMHU3AIMS OJIOKHPOBOK.

DNEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Java Concurrency Ha mpakTHKe : TpakTuueckoe pykoBoacTBo / b. I'etir, T. IMatiepic, JIx.
bnox [u np.]. - Cankt-IlerepOypr : [Tutep, 2020. - 464 c. - (Cepust «/Ins npodeccuonanony). -
ISBN 978-5-4461-1314-9. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1733683.

2. lykanoc, M. Golang ans mpodu: pabora ¢ CETbIO, MHOTOIOTOYHOCTH, CTPYKTYPHI
JAaHHBIX U MallMHHOEe oOyueHue ¢ Go : mpakTuueckoe pykoBojcTBo / M. Llykanoc. - CaHkr-
[TerepOypr : [Tutep, 2021. - 720 c. - (Cepus «/lns npodeccuonanony). - ISBN 978-5-4461-1617-
1. - Texkcr : anexktrponHbIit. - URL: https://znanium.ru/catalog/product/1733707.

Jlonoanumensnasn numepamypa:

1. Yunesame, D. C++. IlpakThka MHOTONOTOYHOTO MPOTPAMMHUPOBAHUS @ MPAKTUYECKOE
pykoBoacTtBo / 3. Yumbsamc. - Cankt-Ilerepoypr : Ilutep, 2020. - 640 c. - (Cepust «Jns
npodeccuonanony). - ISBN 978-5-4461-0831-2. - Tekcr : onektponsii. - URL:
https://znanium.com/catalog/product/1733519.

2. Kimupn, C. KonkypeHTHocTh B C#. ACHHXpPOHHOE, MapaiieIbHOE U MHOTOMOTOYHOE
pOrpaMMHUpPOBaHKE : TpakTHUeckoe pykoBojctBo / C. Kmmpu. - 2-e mexna. usn. - CaHKT-
[TetepOypr : [Tutep, 2020. - 272 c. - (Cepus «lns npodeccuonanony). - ISBN 978-5-4461-1572-
3. - Texkcr : anexktponnsii. - URL: https://znanium.com/catalog/product/1756127.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHHUBEpCUTET pacrojaraer MaTepUabHO-TEXHUYECKOW 0a30i, COOTBETCTBYIOIICH
JEHCTBYIONIMM MPOTUBOIIOKAPHBIM TPaBUIIaM U HOPMaM U 00ecTeuuBaroleil MpoBeIeHnEe BCEX
BHUJIOB JUCHUIUIMHAPDHOM W MEXIUCIUIUIMHAPHON TMOATOTOBKU, MPAKTUYECKOW M HAy4IHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuXxcs, NPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THUMNA, 3aHATUA CEMUHApPCKOro (IMPakTUYECKOro) THUMA, TPYIINOBBIX U
WMHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllH, a TaKxKe
MOMEIIEHUS JUISI CAMOCTOSTETTLHOM paOOThl M IOMEIICHHS AJIs1 XPAHEHUS U MPOPUIAKTHIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHAT3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYEHHS, CIYXKAIIUMHU 7Sl MpEeACTaBleHUsl y4eOHOI
uH(popMalu 60JbIION ayIUTOPUH.

N3ydenne qucuIuivHbl (MOIyIisl) 0O0eCieunBaeTCs B YUeOHBIX ayUTOPHIX, OCHAIICHHBIX

— CTOJIaMU U CTYIIbSIMH,

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHHYECKUMU KaTbKYJIATOPAMU;

— CIIeLMANN3UPOBAHHBIM 000PYAOBaHHEM, BKIIIOYasl JEMOHCTPALIMOHHOE 000pYyI0BaHHUE.

[TomereHust 151 CAaMOCTOSITEIIBHON pabOThl 00YJaIONMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIC
JUIS MCTIOJIb30BAaHUS MHBAIMAAMHM M JIMI[AMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3]10POBbS,
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https://znanium.com/catalog/product/1733683
https://znanium.ru/catalog/product/1733707
https://znanium.com/catalog/product/1733519
https://znanium.com/catalog/product/1756127

OCHAIIIEHbl KOMIBIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTH «MHTepHeT» n
o0ecrieyeHHeM  JIOCTyNa B 3JCKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromuMcesl IPENOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPOPECCHOHATBHBIM 0a3aM
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanMeHoBaHue nopraJa Cceblika
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponHas oudnaroteka elibrary.ru https://elibrary.ru/defaultx.asp
O6uOIMOTEKA
2. | baza mannbix mis |1 T-coenuanicTos https://habr.com
3. | Basa mamneix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @eneparim
5. | ®enepanbubiii moptan «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exnnoe okHo gocryma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pazoBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX MPH  OCYHICCTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnen3nonnoe / cB000IHO
pacnpocTpansieMoe
OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy6esxxHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunexc.Bpaysep OTEUECTBEHHOE CBOOO/IHO pacIpoCTpaHseMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NPUIOKEHHUS
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMLIEH3MOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS H YYeTa BPeMEHH:
Toggle app | sapy6exHoe | cBOGOHO pacnpocTpansiemMoe
CucreMbl ynpapjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOe
CucreMbl ynpaJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exHoe | nuuensuonnoe
Cucrtemsl pe3sepBHOro konuposanus (backup):
Acronis Backup Advanced for 3apy0OexHoe JIMIIEH3HOHHOE
HyperV
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
Koncynprantllmtoc: cripaBodHO- OTEUECTBEHHOE JMLECH3UOHHOE
IpaBoBasi cUCTEMa

CpencTBa AHTUBHPYCHOM 3aIIIMTHI:
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Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrtembl ynpapjieHusi 0néanorpagudeckoii HHpopManueii:

Zotero | 3apyOexHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCBHI U CJIYKObI:

Bind 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOe)KHOE CBOOOIHO PaCIpOCTpaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce n3ydeHuss AMCUUILIMHBL (MOYJIs1) «MHOIOIIOTOYHOE NMPOrpaMMUPOBAHKEY B
paMKax TEKYyILIEro KOHTPOJs yCIEBAeMOCTH HMCIIOJIb3YIOTCS Takue BHUbl yueOHOW paboThl, Kak
JIEKLIMU, CEMMHApPBI, TOMAIIHUE 3aJaHUsl, IPOEKT, a TAK)KE PA3JIMYHBIE BUJIbI CAMOCTOSATEIbHON
palboThl OOydaromMXcs IO 33JaHUI0 IperojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHnEe MPAKTUYECKUX MPO(ecCHOHATBHBIX KOMIETEHIUH,
MOOUIPEHNE UHULINATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITATHCSI HAWTH OTBETHI B PEKOMEHJOBAaHHOI nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPernoaaBaTeNo Ha KOHCYJIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (TPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOU NEATETLHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH TIOT
PYKOBOACTBOM IIp€noJaBatrciid, rA€ CTYACHTbBI AKTUBHO Y4YaCTBYIOT B O6CY)KI[6HI/ISIX,
MPAKTUYECKUX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.

Jlnst ycrentHo# MOJATOTOBKH K CEMUHAPY PEKOMEHYETCS 3apaHee 03HAKOMHUTBCS C TEMOU
3aHATHSI ¥ OCHOBHBIMU MaTepuajiamMH, 4TOObI MMETh BO3MOXKHOCTh AaKTHBHO YYacTBOBaTh B
obcyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UIEH NJIsi OOCYKICHUSI, YTO TIOMOXKET
rI1y0Ke TOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Jomawnee 3a0anue — HabOP 3a7a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
Tpe60BaHI/I$[MI/I U CpOKaMH BBIIIOJTHCHUA. PeKOMeH)IyeTCﬂ p336I/IBaTI) 3alaHusI Ha JTallbl, 4TOOBI
n30exarh MEPerpy3kd W Jydllie yCBOUTh Marepuall. Vcronb30BaTh pa3ivyHble UCTOYHUKH
nH(opMaIuu, BKIIOYas Y4eOHUKH U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHUMaHUS TEMBI.

Ilpoexm — wuccnemoBaTenbckas padoTa MO AUCHUIUIMHE (MOAYIIO) W TPE3CHTAIUs
pe3yJIbTaToB.
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Jlns ycnemHol MOArOTOBKM K MPOEKTY: YETKO OMNpENeNUTe LEAd M 33Jayd MPOeKTa,
pacmpenenuTe poau W OO0S3aHHOCTH MEXKAY YYaCTHUKAMH, a TaKKe YCTAaHOBHUTE CpPOKHU
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynspHo npoBoauTe BCTpeun AJis 00CY X ASHHs Tporpecca
Y PeIleHHs] BO3HUKAIOLIUX BOIPOCOB.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAas Ha YIIIyOJEHHOE
U3YYEHHUE OTJENIbHBIX TEM U BOIIPOCOB YUEOHON AUCHMILIUHBI (MOLYJIS).

B npouecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy pU MUHUMAJIBHOM yYacTHM MpenojiaBatesis. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIEKTaMH JIeKIUi (00paboTKa TeKcTa), IOBTOPHOE U3ydeHHE YUEOHBIX MaTEpPHUaIOB IIAHOB
U TE3MCOB OTBETOB, U3YUYEHHUE JIOMOJHUTEIBHBIX TEM, BHIIIOJHEHNUE YU€OHO-NCCIIEA0BATENBCKUX
3aJlaHUM U JIpyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JMCIUIIJINHE (MO}IyJ’[lO)

Kpurepun nosrydyeHusi ypoBHS ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHUHI M0
AUCHUILIHHE (MOAYJ/1I0) < MHOronoToYHoe NporpaMMUpPOBaHUE»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHKEHHHM OOydarolmuxcsl MO AUCHUIUIMHE (MOIYIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[IpomexyTouHasi aTTrecTalusi MO AUCLHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B (Qopme
9K3aMeHd, TIPU 3TOM TIPOBOJIUTCS OLIEHKA KOMITETEHITHH, C(HOPMHUPOBAHHBIX 10 JUCIIUATIINHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTeCcTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKajJa OICHUBAHUS, KOTOpask COOTHOCHUTCS C TPaJUIIMOHHOU
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Jecarudannbnas IlaTubamnbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OlleHKa OllEHKAa JMCHMIIMHE (MOIYJIIO)
10 OT1inyHO CTyfeHT TOJHOCTHIO BIIaJIeeT 3HAHWUSAMH, HU3JIOKCHHBIMU B
9 OTIUYHO paboueil mporpamme, W TIYOOKO OCMBICISAET JUCIHHUILINHY
8 OTIMYHO (Mozmynp). OH CaMOCTOATENILHO U JIOTUYECKH IIOCIIEI0BATEIbHO

OTBE€YACT Ha BCC BOIMPOCHI, AKIICHTUPYSA BHUMAaHUEC Ha Hauboiee
Ba)KHOM. Ymeer aHAJIM3UPOBATH, CpaBHHBATb,
KIaccH(UIMPOBaTh,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CUCTCMATHU3HNPOBATH I/I3y‘IeHHLII‘/II Marcpual, BbIACIIAA
KJIIOYEBBIE ~ MOMEHTBI M YCTaHaBIWBas  [PUYHHHO-
ClIe/ICTBEHHBIC CBsI3U. YeTKO (hOpMyIHUpYyeT OTBETHI, YBEPEHHO
UHTEPIPETUPYET  Pe3yJbTaThl  aHAJIM30B W JAPYIUX
UCCIICZIOBAHUM, a TaKkKe pelaet CiIoXxHble 3amadd. CTyaeHT
XOpOIIIO 3HAKOM C METOJaMU HCCJIeOBaHMUs, HEOOXOMMBbIMU
JUISL  TIPaKTHYECKOW JICSTENIbHOCTH, W yMEET CBS3bIBATh
TEOPETHUECKHE  aCleKThl  JUCHHMIUIMHBI  (MOAyIs) ¢
NPaKTHYECKUMH 3aJIa9aMH.

7 XOpO]J_IO CTy):[eHT O6J'Ia,[[aeT S3HaHUAMH NOPEAMCTa IMOYTU B IMOJITHOM

6 Xopomio o0beMe paboueil MporpaMMbl B CAMOCTOSITENBHO, JTOTHICCKH
MOCJICI0BATEIIbHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKE Ha HarOoliee 3HaYMMbIX MOMeHTaX. OH
yMEeT aHaJIM3MpOBaTh, CPaBHUBATH, KIACCU(PHUIMPOBATH,
0000maTh,  KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
W3YYCHHBIM MaTepHuall, BBIJCISAS €r0 KIIOUEBBIC ACIEKTHl U

yCTaHaBJIMBas NPUYINHHO-CJICACTBECHHEBIC CBA3H.
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLIEHKA OLICHKA JucHUIJInHe (MOIYJIIO)

@opMynHpyeT CBOM OTBETHl, YBEPEHHO HHTEPIPETHPYET
pe3yibTaThl aHAJIM30B M IPYTUX HCCICNOBAHUH, a TaKkKe
pelaeT CI0KHbIE CUTYallMOHHBIE 3a1add. CTYIEHT XOpoIIo
3HAKOM C METOJIaMH HCCIEJOBaHMsI, HEOOXOIUMBIMH IS
NPAaKTUYECKOW  NESTENbHOCTH, M  yYMEET  CBS3bIBATh
TEOPETHUYECKHE aCHeKThl TpeAMeTa ¢ MPaKTUYECKUMU

3a1a4aMHu.
5 YnoenerBoputensHo| CtymeHT oOmamaeT Oa30BBIMHA 3HAHUSMH II0 IUCITUTUIAHE
4 Y IOBJIETBOPHTEIHHO (MOJIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH MPH CAMOCTOSTEIIBHBIX

OTBETaxX M HWCIIONB3YeT HeTOuHble (GopMymupoBku. B xome
OTBETOB OH JIOMTyCKAeT OIMHNOKH, KACAIOIITUECS] CYyTH BOTIPOCOB.
CryneHt criocoOeH penraTh TOJIBKO caMble POCThIC 3aa9u U
BIaJiceT  JIWIIb  MUHUMAIBHBIM ~ HaOOpOM  METO/OB

HCCJICIOBAHMS.
3 He cnan CryneHT He OBJIajieNl 00sI3aTeIbHBIM MUHUMYMOM 3HaHUH 110
He cnan npeMeTy U HE MOXKET OTBETUTHh Ha BOMPOCHI, JaXKE CSCIH
1 He cian NpenojaBarenb  3aJaeT  JONOJHHUTEIbHBIE  HABOJIIUC
BOTIPOCHI.

JucuurumHa (Moaysib) «KMHOIOMOTOYHOE MTPOrPAMMHUPOBAHHUEY OIICHUBACTCS CIICIYFOIIUM
o0OpazomM:

AKTHBHOCTH Bec Onucanue
Homamnue 3aganus | 70% | Habop 3amanwuii mo Temam. 3a KaxJ10e U3 3alaHii MOXXHO HaOpath 10
0amios
OKk3ameH 30% | UToroBeiii MpOEKT — UCCIIeIOBATENIbCKAs paboTa 1O AUCIUILIHHE

(MOmyII0) M pe3eHTaLusl pe3yJIbTaTOB

®opmysia pacyéTa MTOrOBOM OLCHKHM IO NUCHHUIVIMHE (Moay.a0) «MHOromorodHoe
nporpammupoBanue»: «0,7 X cpennee 3a nomamHue 3agaHust + 0,3 X sk3amMen».

Texyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCs M0 JUCHUIIIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUE 32JaHUS

JlomaiHee 3a1anue

1. Ob6psacuuTe 3ak0oH Mypa U ero BIUsHUE HAa Pa3BUTHE MHOTOITOTOYHBIX MPUIIOKEHHH.

2. Yo Takoe race condition? I[IpuBenuTe npuMep CUTyaIlu, KOrja oHa MOKET
BO3HHUKHYTb.

3. OnwumuTe *U3HEHHBIH UK TOTOKA B Java ¢ ucnonb3oBanueM kiaccoB Thread u
Runnable.

4. Yro Takoe mpobiaemMa BUAMMOCTH B MHOronorouHoctu? Kak xioueBoe
cioBo Vvolatile momoraer e€ pemnTs?

5. UeM oTnmy4aroTCsl aTOMapHble onepannu oT HeaToMapHbIx? [IpuBenuTe npumep
UCIIOJIb30BaHUs Atomic-Ki1accoB B Java.
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JlomalHee 3axanue

1. OGBsICHATE MPUHIIKI paOOTHI KJIFOYEBOT0 cj0Ba Synchronized u pojas MOHHTOPOB B
Java.

2. Yo Takoe deadlock? IlpuBeaure nmpumep Kojia, KOTOPBIH MOKET IPUBECTH K B3aMHOM
OJIOKMPOBKE.

3. OnwumuTe Ha3HAYCHHUE U UCIIOJIb30BaHKE ITyJia MOTOKOB ExecutorService. Kak padoraer
uHrepdetic Future?

4. Yro takoe CompletableFuture u kak oH paciupsieT BO3SMOXHOCTH PabOThI €
ACHHXPOHHBIMH 33]]a4aMu?

5. B yem pasnuia mexay uarepdericamu Lock u ReadWriteLock? Kax
ucnone3yercs Condition?

I[OMaIIIHee 3aJaHue

1. Onummre cTpykTypy Aanubeix ConcurrentHashMap u e€ npeumyiiecTBa o cpaBHEHUIO
¢ 00bruHBIM HashMap B MHOTOIIOTOYHOM OKPYXEHHUH.

2. Uro taxoe BlockingQueue? IlpuBeaute npumep €€ UCIIOIb30BAHMS JJIsi OPraHU3aI[HH
B3aUMO/ICHCTBUS IOTOKOB.

3. OObsICHUTE HA3HAYCHHE
cuaxponuzaropo CountDownLatch, CyclicBarrier u Semaphore. B kakux cuTyaiusx oHu
HPUMEHSIFOTCS?

4. Yro Takoe ForkJoinPool? Kak on momoraer B peain3anuu napauieibHbIX
BBIYMCIICHH?

5. Kak paboratot mapajiensHbie cTpuMbl B Java? [IpuBeuTe mpuMep WX UCIOIb30BAHUS
JU1s1 00pabOTKHU KOJUIEKITHH.

IIpumepHoe 3a7aHMe 1/ NPOEKTA
IIpoexkT nmo TeMe: MOHUTOPUHT, NMPOPUINPOBAHHE U ONTHMH3ANKUs OJOKHPOBOK B
MHOTONOTOYHOM NPHJI0KEHUH
esab nmpoekTa:
Hayuutbes ucnons3oBaTh HHCTpYMEHThI MoHUTOpHHTa (VisualVM, Java Flight Recorder)
JUI aHAJINW3a TPOU3BOJUTEIHPHOCTH MHOTOIIOTOYHOTO MPUJIOKEHHUS, BBIIBISATH Y3KHE MECTa,
CBSI3aHHBIE C OJIOKUPOBKAMU, U ONITUMHU3UPOBATH KO/ AJISl OBBIICHUS (P PEKTUBHOCTH.

3ananue:
1. BoiOpaTh ui1u pa3padoraTb MHOTONOTOYHOE Java-IIpUJIosKeHHe, B KOTOPOM
HPUCYTCTBYIOT OJIOKMPOBKH (Hampumep, ¢
ucnonp3oBanuem synchronized, Lock, BlockingQueue u 1.1.). M0KHO B35Th TOTOBBIN IPUMEP C
TOHKaMH HJTH ¢ U30BITOYHON CUHXPOHU3ALIUEH.
2. CoOpaTh UCXOIHBbIE OKA3ATeIM MPOU3BOANUTEIHLHOCTH TTPHIIOKCHHS
BpeMmst BBIMOTHEHUS KITIOUEBBIX ONEpPaIHii.
Hcnonszosanne CPU.
KonngecTBo 1 AMTUTETBHOCTD OJIOKUPOBOK.
IIpoBecTH MOHUTOPUHT U MPO(PUIMPOBAHHE C IOMOLIBIO:
Visual VM (cOop AaHHBIX 0 MOTOKaX, OJIOKUPOBKAX, TAMSITH).
Java Flight Recorder (JFR) — ananu3 coObITHIT 1 OJTOKHPOBOK.
IIpoanaiu3upoBaTh MNOJY4YeHHbIe JaHHbIE, BbIIBUTH Y3KHE MeECTa, CBSI3aHHBIE C
OJIOKMPOBKAMH U CHHXPOHH3AIIACH.
5. BHecTH M3MEHEHHs B KO/ A/ ONTUMM3AIMHU 0JIOKHPOBOK, HalIpUMeED:
o CHU3UTH 00J7aCTh CHHXPOHH3AIINH.
o 3amenuts Synchronized na 6onee a3 dexruBubie mpumuTHBHI (LOCK, ReadWriteLock).

~AO O WO 0 O
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o MHcmonb3oBaTh HEOJIOKUPYIOIMINUE CTPYKTYPHI TaHHBIX.
6. IToBTOPHO MPOBECTH MOHUTOPUHT M MPO(PUIUPOBAHUE TTOCIIC OTITUMU3AIIHH.
7. CpaBHUTBH pe3yJIbTATHI 10 M MOCJ€e ONTHMU3AIUM, CICTIATh BBIBOJBI O JJOCTUTHYTOM
YIIY4IICHUH.
IloaroTOBUTHL 0TYET, BKIIOYAFOIIIHIA:
Ornucanue NpUIOKEHUs U €r0 MHOTOTIOTOYHON YacTH.
MeTtoauKku MOHUTOPUHTA U HHCTPYMEHTHI.
AHanu3 UCXOAHBIX JTaHHBIX.
OmnuncaHne BHECCHHBIX H3MECHEHUH.
CpaBHUTEIIBHBII aHAIU3 PE3YIbTATOB.
BBIBOIBI M peKOMEHIaITUH.

0O 0 0 O O O ™

ITanbl BEITOJHCHU:

Jran Cpok Onucanue
IToaroroBka UCXOAHOTO
1.Beibop/co3nanue npunoxenns | | Hemens
MHOTOITIOTOYHOT'O KOJa
MOHUTOPHUHT U IPOGUINPOBAHUE
2. CO0p UCXOHBIX JaHHBIX 1 Henena P pogup
JI0 ONTHUMH3ALAHU
[Touck y3kux MECT U BHECEHUE
3. AHanu3 ¥ ONTUMU3ALIUS 1-2 enpenu .
H3MEHEHUH
4. I1oBTOpHBIIT MOHUTOPUHT 1 Henenst COop MaHHBIX MMOCJE ONTUMU3AIUN
Odopmuenue e3yJILTAaTOB u
5. IloaroroBka oTuera 1 Hemens (bop pesy
BLIBOJZIOB
Kputepun onennBanus:
< MaxkcumaJjb
Kpurepuii N Onucanne
HBIN 0211
KoppekTHocTs 1 mosgHOTa o5 UcnonszoBanne VisualVM u JFR,
MOHUTOpPHUHTA MOJTHOTA COOpPaHHBIX TAHHBIX
AHanu3 U BBISIBICHHE 20 I'myOuHa u KayecTBO aHaIM3a
Y3KHX MECT po6sieM ¢ 6JIOKUPOBKaMH
KauectBO 1 ..
BHecénHble U3BMEHEHNS, UX BIASHUE
3¢ peKTUBHOCTH 25
Ha MPOU3BOJUTENBHOCTD
ONTHUMU3ALIHU
CpaBHUTENbHBIN aHATU3 15 YeETkoe cpaBHEHHE MOKa3aTeNEN 10 U
pe3yIbTaTOB MOCJ€ ONTUMHU3AINA
Odopmnenue u moaHOTA 15 CtpyKTypa, ICHOCTh U3JIOKEHUS,
oTuéTa HaJM4yKhe BCEX pa3/iesioB

dopma c1aum MpoeKra:
e HcxonHbIi KOJ TpoeKTa (10 U TOCIe ONTUMHU3AIINN ).
e Daitnel ¢ npodrsamu/caumkamu u3 VisualVM u JFR.
e Oruer B popmare PDF (10-15 cTpanuir), BKIFOYAIOMINN BCE MYHKTHI U3 33IaHHUS.
o Kpartkas npezenTarus (5-7 cliaiiloB) C OCHOBHBIMHU PE3YJIbTATAMH M BBIBOJIAMH.
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3aganue OtBer Komnerenuus
n/n
1. | Kakoii 3aKOH OTIMCBHIBACT YBEIHMYCHUE KOJIMYECCTBA 3akon Mypa OIIK-3

TPaH3UCTOPOB HA YHIIAX C TEUCHHEM BpeMeHH?

2. | Kakoif  Ki104eBO€  CIIOBO  HCIONB3YeTCs  JUIs Synchronized| IK-2
CHHXPOHHM3AIUH OJIOKOB Koja B Java? synchronized

3. | CocrosiHe TOHKHM, KOrJa HECKOJbKO mOTOKOB | Race condition| race I1K-3
OJTHOBPEMEHHO 00paIiaTcs K 00IeMy pecypcy, 4To condition
MOXET MPHUBECTU K HENPEICKa3yeMbIM pe3yJbTaTaM —
3T10?

4. | Kakoit kmacc B Java HCHONB3yeTCs Uil CO3IaHUS Thread [K-2
MTOTOKOB?

5. | Kakoii knacc ucnomnb3yeTcst A5l CO3aHus ConcurrentHashMap OIIK-3
HEOJIOKHPYIOIIMX CTPYKTYp JaHHBIX B Java?

6. | Kak Ha3bIBaeTCsl MOJICIb, KOTOPAsl ONUCHIBACT, KaK Mojens namsaTu OIIK-3
MOTOKHU B3aUMOJICHCTBYIOT C TIAMSITBIO?

7. | Kaxoii uaTepdeiic mo3BoisieT ypaBisaTh COCTOSHHEM Lock IK-3
OJIOKUPOBKH B MHOTOIIOTOYHOM TPUJIOKEHHH?

8. | Kakoii kiacc B Java mo3BosisieT pean3oBath Myl ExecutorService [K-2
MIOTOKOB?

9. | Kakoii CHHXpOHH3aTOP UCTIONB3YeTCs TSl OKUTaHUS CountDownLatch OIIK-3
3aBepILICHHS TPYIIIHI TOTOKOB?

10. | Kakoii uaTepdeiic HCmoabp3yeTcst Ui CO3IaHus CompletableFuture [K-2
ACHHXPOHHBIX 3a/1a4 B Java?

11. | Kaxoii Ki1acc HCTOIB3YETCS IS CO3aHuUs OUepeei ¢ BlockingQueue OIIK-3
OJIOKUPOBKO#?

12. | Kako#i MeTo UCTIONB3YeTC s JUIS 3aITyCKa MIOTOKA B start() [1K-2
Java?

13. | Kakoii kiacc ucnosb3yeTcs AJisl pearnu3aluu ForkJoinPool OIlIK-3
apaJuIeIbHBIX CTPUMOB B Java?

14. | Kakoif ”HCTPYMEHT HCTIONB3YETCS ISt VisualVM [1K-2
npoduIupoBanus Java-puaoKeHui?

15. | Kakoli MexaHu3M MO3BOJISIET U30ekKaTh B3aMMHBIX Deadlock prevention IK-3

OJIIOKUPOBOK?

DNEeKTPOHHBIA JOKYMEHT
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