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1. Kparkasi XapakTepuCcTHKA TUCHUIIMHBI (MOLYJIs1)

Pabouas mporpamma IUCHMIUDIMHBI (MOAYJsl) «MHOTOIOTOYHOE NPOrPaMMHUPOBAHUE
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHutro 02.04.01 Marematuka
KOMIIbIOTEPHbIE HAayKd, HOpOoQib YIpaBlIeHHE KOMaHIAMH pa3pabOTKH, YTBEP’KACHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BhIciIero oOpasoBanusi Poccuiickoii ®@enepanuu Ne 810 ot
23.08.2017 rona.

N3yuenne IUCHUIUIUHBI (MOAYIsi) «MHOTOMOTOYHOE NPOTPaMMHUPOBAHUE» MO3BOJISET
HNOHATh  NPUHIMIBI  NapajulelIu3Ma, HAy4YUTbCA  CO3JaBaTh  IIOTOKOOE30IacHble U
NPOU3BOIUTENbHBIC TPUIIOKEHHS, @ TaK)Ke OBJAJIETh HABBIKAMH OTJIAIKU U MPO(UIMpPOBAHUS
MHOT'OIIOTOYHBIX CUCTEM.

MecTo JTUCUMILIIMHBI (MOIYJIS) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Hacrosmas nucrumnnuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
Maructparypsl mo HampasieHuto 02.04.01 Marematuka W KOMIIbIOTEPHBIE HAYKH, MPOQUIH
VYnpasieHne KOMaH/AaMHu pa3padOTKU M BXOAWT B BapHaTUBHYIO YacTh bioka 1, popmupyemyro
Y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH KaK TUCIUILINHA IO BEIOODY.

Jucnumimza (Moayiab) usydaercst Ha 1 mnm 2 kypce Bo 2 unu 3 ceMecTpe Ha BBIOOP.
JlocTymHa i MPOXOXKACHUS MPU YCIOBHH YCICIIHOTO 3aBEPIUICHUS IMCIUILIMH (MOIYJIei)
«S13b1K IporpammupoBanus Java» u «THCTpyMEHTHI pa3paboTIHKay.

Heap u3ydyeHHs AUCHMILVIMHBI (MOAyjas): (OPMUPOBAHHWE Yy CTYACHTOB TIIyOOKOTO
MOHUMAaHUS PUHLMUIIOB NapaJJIEIbHOTO BBIIIOJIHEHMS], HABBIKOB MPOEKTUPOBAHUS U peaIn3alun
MOTOKOOE30IMACHBIX, BHICOKOIPOW3BOIUTEIHHBIX IPUIIOKEHUH, @ TAK)KE PA3BUTHE KOMITCTCHITUH
B 00J71aCTH OTJIAJIKU, TECTUPOBAHUS U TPOYUIUPOBAHUS MHOTOTIOTOYHBIX CHCTEM.

3agaum u3y4eHUus TUCHUILIMHBI (MOLYJIs1):

— H3Y4YUTh MOJEIb MHOIOINOTOYHOCTH, KU3HEHHBIA ILIMKJI MOTOKOB M MEXaHU3MBbI
CUHXPOHM3ALIUN;
— OCBOUTH MPHHIIUIBI MOTOKOOE30MACHOCTH, BKIIOYAsl MCIOJBb30BaHHE OJOKHPOBOK,
aTOMapHBIX OMepaIuii 1 TOTOKOOE30MaCHBIX CTPYKTYP JTaHHbIX;
— HAYYMTBCS YIPABIATH CO3JAaHUEM, B3aUMOJECHCTBUEM M 3aBEPLICHUEM IIOTOKOB B
Ppa3JIMYHBIX CpEAax BBIMOJHEHNUS,
— OCBOMUTbH OCHOBBI PEAKTUBHOT'O MPOrPAMMHUPOBAHUS U ACHHXPOHHBIX MMATTEPHOB,;
— Pa3BUTh HABBIKU JMATHOCTUKH U YCTPAHEHHS THUIIOBBIX OIIMOOK (TOHKH, B3aUMHAs
OJIOKMPOBKA, TOJOJAHNE) C TOMOIIBIO TPOPUINPOBIIIMKOB U OTJIATUYHUKOB.
B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS TOJI5KEH:
3Hamp:
— TMIOHATHE MHOT'OIIOTOYHOCTHU Y KU3HEHHBIA LIUKJI IOTOKOB;
— MpoOJIeMbI U TIPUHITUITBI COOTIOACHHUS TTOTOKOOE30MaCHOCTH;
— CIOCcOObI YIIPaBIeHUS TOTOKAMH;
— MPUHLHMIBI PEAKTUBHOTO MPOrPaMMHUPOBAHUS.
ymembv:
— C€O03/1aBaTh MOTOKU U YIPABJISTH UX COCTOSIHUEM;
— Jienath parMeHThl KOJIa ¥ MPHUIIOKEHHS TOTOKOOE30MaCHBIMU;
— YIOPaBJISATh MHOKECTBAMHU ITOTOKOB;
— HAaCTpauBaTh MOHUTOPUHT U MPO(PUIUPOBATH MHOTOITOTOYHBIN KOJI.
61a0emo:.
— HaABBIKOM peaJM3aIlNH HAJCKHBIX U O€30MMaCHBIX MHOTOTIOTOYHBIX MTPHIIOKECHHUI;
— HAaBBIKOM TECTHUPOBAHHUS U OTJIAKUBAHUS MHOTOIIOTOYHOI'O KOJIA.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJs) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus Conep:xanue HNuaukaTtop [lepevyeHb NJIAHUPYEMBIX Pe3yJbTATOB
KOMIIEeTeHIIM U KOMIEeTEeHIINU 00y4eHHUsI MO JUCHUILINHE (MOIYJII0)
YK-6. CrniocobeH YK-6.1. 3HaeT OCHOBHBIC METO/Ibl CAMOOIICHKH U
OTIPECIIATh U aHaJIM3a CBOCH JICATEILHOCTH, a TAKXKE
pean30BbIBATh MIPUHIIAIIEI YIIPABICHHSI BpEMEHEM U
MIPHOPUTETHI L[[eJIeTIOIar aHHs
coOCTBEHHOM YK-6.2. YMeeT cTaBUTh peauCTUYHbIC U
JICSATEIILHOCTH U JIOCTHUKUMBIE IIEJIH, OTIPEACTATh
CIIocoOFbI ee MIPHOPUTETHI B CBOCH NESITENBHOCTH, a
COBEPIICHCTBOBAHUS TaKXe pa3padaThIBaTh U BHEJPATH IJIAHBI
Ha OCHOBE 10 COBEPIICHCTBOBAHUIO CBOUX HABBIKOB H
CaMOOLICHKHU KOMIIETCHLIMM Ha OCHOBE MOJYYeHHOU
CaMOOIIEHKH
YK-6.3. NwmeeT npakTH4ecKuii ONBIT IPUMEHEHUS
METOJI0OB CAMOOLIEHKHU B CBOEH
npoeccnoHaIbHON NEeATENBHOCTH,
BKJIFOUAsl y4acTHe B TPEHUHTaX, CEMHUHApaX
U TIPOCKTaX, HANPABJICHHBIX HAa Pa3BUTHE
TUYHOM 3 (HEKTUBHOCTH U
PO ECCHOHATILHOTO POCTa
OIIK-1. Cnoco0eH HaXOINUTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U IMTOAXOIBI K
(hopMyITUPOBATh U PEIICHHUIO 3314 MPUKIIATHON U1
pelIaTh aKTyaabHbIe KOMITEIOTEPHON MaTeMaTHKH, BKIIFOYas
Y 3HAYAMBIE ANTOPUTMBI, MATEMaTHIECKOE
po0JIEMBI MOJICTTMPOBAHKUE U TEOPHUIO OTITUMU3AIIUH,
MIPHUKIIATHON 1 a TaKKe COBpEMEHHBIE HHCTPYMEHTHI U
KOMIIBIOTEPHOM TEXHOJIOTHH, UCIIOJIb3yEeMBbIE B ATOH
MaTeMaTHKH o0acTu
OIIK-1.2. YMeer aHanu3upoBaTh U GOPMYITUPOBATH
MaTeMaTHYECKHUe 3a/1a4M, TPUMEHSTh
COOTBETCTBYIOIIHE METO/IBI U AIITOPUTMBI
JUTSL UX PEIICHUS, a TAKXKe
UHTEPIPETUPOBATH U MPEICTABIATH
pe3yNbTaThl B IOHATHOW U JIOCTYITHON
dhopme
OIIK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI HAJY
MIPOEKTaMU WIIA UCCIIETOBAHUSIMHU B
00JacTH MPUKIATHON ¥ KOMIIBIOTEPHOM
MaTeMaTHKH, BKIIOYas y4acTue B
KOHKYpCax, OJINMITHAIaX MM HaydHbIX
myOIMKAIUsX, TJe ObUTH pelIeHbI
AKTyaJIbHbIC U 3HAYHMMbIC 33141
ITK-1. Cnocoben IK-1.1. 3HaeT OCHOBHBIE TCOPETUUCCKHE
OTIpEEIIAThH 00IIre KOHIEIIVH Y TPUHIUIIBI, OTHOCSIIIHECS K
(dhopMBbI 1 o0JacTu ynpaBieHUs KOMaHaMU
3aKOHOMEPHOCTH pa3paboTKH, a TAKXKE KIIIOUCBbIC
00J1aCcTH yrpaBiICHUS 3aKOHOMEPHOCTH U MOJIEJIH, KOTOPbIC
KOMaH/IaM{ IIOMOTAIOT B aHAIM3€ U UHTEPIPETAIUN
pa3paboTku JTAHHBIX
[K-1.2. YMeeT MpoBOAUTh CUCTEMATUUECKUI
aHaJM3 00JIaCTH yIIPaBJICHUS KOMaHIaMU
pa3paboTKH, BBISBIATH U (HOPMYITUPOBATH
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06H.II/IC 3aKOHOMCPHOCTHU U TCHACHI WU, a
TaKXXE IMIPUMCHATh METOABI UCCIICIOBaAHUA
AJI TOJIYUYCHH A HOBBIX 3HAHUU U
TTOHMMAaHMs

IK-1.3.

Hmeet nmpakTHUECKHUMA OTBIT PabOTHI B
00JIacTH yrpaBleHHS KOMaHIaMu
pa3paboTKH, BKIIIOUAs y4acTHE B HAYYHBIX
MIPOEKTAaX, UCCIICIOBAHUSX HITH
MPAKTUIECKUX 3aJJaHusX, TAe ObUIH
BBISIBIICHBI M OITMCAHBI 001IHe (POPMBI 1
3aKOHOMEPHOCTH

I1K-3.

CnocobeH permarh
3aa4n
npoheCcCUOHANTBHOMN
JICSATEIILHOCTH,
(hopMynupOBaTh
pe3yibTaT, yBHIACTh
CJIEICTBUS
MOJTYYEHHOTO
pe3ynbraTa

IK-3.1.

3HaeT OCHOBHBIC IPUHITUIIBI M METO/IBI
perreHus 3a1a49 IpoQecCHOHaTEHON
JIESTEIILHOCTH, & TAKXKE CIIOCOOBI
(hopMyIIMpOBaHUs U MPEACTABICHUS
pe3yIbTaTOB, BKIIIOYAs aHAIIN3
MTOCIIEACTBUNA U VX 3HAYHMOCTH B
KOHTEKCTE MTPOEKTa

[K-3.2.

YMeeT MpUMEHSITh MaTEMaTHIECKUE U
KOMITBIOTEPHBIE METOJIBI JUTS PEILICHUS
KOHKPETHBIX 3a7a4, (JOPMYIHUPOBATh
YeTKUEe U 000CHOBAaHHBIC PE3YJIbTATHI, a
TaK)Ke aHAJTM3UPOBATH MX TOCIEICTBUS IS
JIaIbHEUINNX JIEeWCTBUHN U pelIeHu

[K-3.3.

MMeeT npakTUYECKUH OBIT B PELLICHUN
npodeccuoHaIbHBIX 3a1a4, BKIOYast
y4JacTue B IIPOCKTAaX, I/i¢ ObIIIM MOTYIEHBI
pe3yabTaThl U IPOAHATU3UPOBAHBI UX
CIIE/ICTBUS, YTO CIIOCOOCTBOBAJIO
MPUHATHIO 000CHOBAHHBIX PELICHUI

[1K-6

Crniocoben
pa3zpabaTbiBaTh
MPOrpaMMHOE
obecrieyeHue st
pelieHus
MPUKJIAHBIX 337124 B
ctepe
npodecCHOHATEHON
JIESATSIIbHOCTH

[1K-6.1.

3HaeT OCHOBHBIE A3BIKN
POTrPaMMHUPOBAHUS, METO/IBI Pa3pabOTKH
pOrpaMMHOTO 00eCIieueHH s, a TaKKe
MIPUHLMIIEI TPOEKTUPOBAHUS U
APXUTEKTYPBI IPOrPAMMHBIX CUCTEM,
IIPUMEHSEMBIX B KOHKPETHOM NPEIMETHOMN
o0nacTtu

[1K-6.2.

YMeeT aHanu3upoBaTh NPUKIIATHbIE
3aJ1a4yu, pa3padaTbiBaTh aJITOPUTMBI U
peau30BbIBATh UX B BUJE NPOrPAMMHOIO
oOecrieveHus1, HCTIONIb3Ysl COBpEMEHHbIE
MHCTPYMEHTHI U TEXHOJIOTHH, a TAKKE
MPOBOAUTH TECTUPOBAHUE U OTIAJKY
CO3JJaHHBIX pELICHUN

[1K-6.3.

NwmeeT npakTuveckuii OMbIT pa3padoTKu
[IPOrPaMMHOT0 00ECIICYeHUS B paMKax
PCAIBHBIX MMPOCKTOB, BKJIFOYaA y4aCTHE B
KOMaH/I1ax, IJie ObLIM YCIEITHO
PCAIM30BaHbl PCIICHUA AJI1 KOHKPETHBIX
MIPUKIIATHBIX 3371249 B cepe
npoeccCHoHaTbHON IeSITEIhHOCTH
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI

/i HaumeHnoBanue Qunas popua TKY
AyauTopHas padora .
pa3aeia THCIUIITHHBI (Texkymui

Jlexuun CemMuHapbI
(MomyJs) (npakTHyec Kontpo | CamocrosTean KOHTPOJIb
ab Has paGora ycreBaeMocTH)
KHe
3aHSATHA)

1 OCHOBBI 6 6 25 JoMmaraue
MHOTOTIOTOYHOCTH. 3aJlaHus
BbiokupoBku u
aToOMapHbIe
MIEPEMECHHBIC.

2 Mopenu maMsTH. 6 6 26 Jlomarirame
IMognepxka 3a/1aHUs
MHOT'OIIOTOYHOCTHU Ha
YpOBHE IpolLeccopa.

3 Paznuunbiec MeXaHU3MBI 6 6 26 JloMarrHaue
CHHXPOHHU3AINH B Java. 3aJTaHHS

4 Lock-free cTpykTypsl 6 6 26 Jomarinue
JAaHHBIX U aJITOPUTMBEL. 3alaHus

5 TectupoBanwue, oTiaaKa 6 6 25
Y IPO/IBUHYTHIE TEMEI,

CBSI3aHHBIC C

MHOT'OITOTOYHOCTBIO.

IK3amen 2

Hmoczo: 30 30 2 128
O6vem oucyuniunst (Mooy/s) 190
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)
4. CopeprxaHnue JUCHUUILIMHBI (MOTYJIs)
Neni/m HaumenoBaHue pazaesia Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)

1 OCHOBBI MHOTOITIOTOYHOCTH. [NapamiensHOCTh M KOHKYPEHTHOCTH. [I0TOKM 1 Tipo1iecchl

biiokupoBkH 1 aToMapHbIE
TIEPEMEHHBIE.

Bsaumuoe wuckmouenue. Data race, race condition. TapanTus
liveness, deadlocks. ATomapHbIe TepeMeHHBIE.

2 Mopenu namsita. [Toanepixka Store-load reorderings. YcrpoiicTBo nmamsita B X86, arm.
MHOTI'OIIOTOYHOCTH Ha YPOBHE IIpOTOKOI KOrepEHTHOCTH KILIEH
poreccopa. Mognenn mamsTH B A3BIKaxX IMporpaMMupoBaHus. OTHOIIEHHE
happens-before. [TocnenoBaTenbHas coriacoBaHHOCTb. Mojenb
namsaTH Java
Crnabple MOJIeNTH TaMSITH.
3 Pazniunble MeXaHU3MBI [Tynbl MOTOKOB, YCIOBHBIE NEpEeMEHHbIC. Pa3Hble MPUMHUTHBBI
CHHXPOHM3aLMH B Java. CHHXPOHM3aLMH B Java
Java virtual threads, ¢atiGepsr.
3anaun, KOJI0IKH, Pprovn.
4 Lock-free cTpykTyphbl TaHHBIX U Lock-free rapantum, peanmzanum Ha Java.  [IpoGiema

AJITOPUTMBIL.

MEHePKMEeHTa aMATH, hazard pointers.
Lock-free. [TpoGiiema menemxmenta namsti, Hazard Pointers.
KOHKYpEHTHBIE CTPYKTYPbI JAHHBIX.
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TeCTHpOBaHI/Ie, oTJIagaKa u
IIPOABUHYTBIC TEMbI, CBA3aHHELIC C
MHOTI'OIIOTOYHOCTBIO.

TeCTI/IpOBaHI/Ie, OoTJIaaKa, HpO(i)I/IJ'II/IpOBaHI/IC MHOTI'OIIOTOYHOI'O
kona. JIT xkoMmuisaus.

Scalable scheduler na mpumepe ForkJoinPool.

Structured concurrency.
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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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. Yunpame, D. C++. IlpakThka MHOTOINOTOYHOTO MPOTPAMMHPOBAHUS @ MPAKTUYECKOE
pykoBoacTtBo / D. Yumbsimc. - Cankt-Ilerepoypr : IMutep, 2020. - 640 c. - (Cepus «Jus
npodeccuonanoBy). - ISBN 978-5-4461-0831-2. - Tekctr : omekrpoHHbii. - URL:
https://znanium.com/catalog/product/1733519.

2. lyxanoc, M. Golang ana npodu: pabora ¢ CETbIO, MHOTOINOTOYHOCTh, CTPYKTYPHI
JMAHHBIX W MamuHHOe oOydeHue ¢ Go : mpaktuueckoe pykoBoactBo / M. Llykamoc. - CaHkT-
[TetepOypr : [Tutep, 2021. - 720 c. - (Cepus «ns npodeccuonanony). - ISBN 978-5-4461-1617-
1. - Texkcr : anekrponHbIit. - URL: https://znanium.ru/catalog/product/1733707.

Jlononnumenvnas numepamypa:

1. Yuneame, 3. IlapamnensHoe mnporpammupoBanue Ha C++ B geiictBum. IIpakTuka
pa3paboTKU MHOTOIIOTOYHBIX MPOTPAMM : TPAKTUYECKOE PYKOBOJACTBO / . YHUIIBSAMC ; TIep. C aHTJ.
A. A. CnuakuHa. - 2-¢ u31. - Mocksa : JIMK Ilpecc, 2023. - 673 ¢. - ISBN 978-5-89818-319-6. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2102606.

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.

3. Maurice Herlihy, Nir Shavit. The Art of Multiprocessor Programming. 2008 - ISBN 978-
0-12-370591-4.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcUTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOpMaM M oOecleurBarolleii MpoBeeHNe Beex
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIMA, TPYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHHUS U MPO(YUIAKTUYECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTieyBaeTCsl B yUeOHBIX ayTUTOPHSIX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CMEeLUANN3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHUE.
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https://znanium.com/catalog/product/1733519
https://znanium.ru/catalog/product/1733707
https://znanium.ru/catalog/product/2102606
https://znanium.com/catalog/product/1756127

[TomereHust 151 CAMOCTOSITEIIBHON pa0OThI 00yUYaIOIINUXCsI, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATENBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpPOQECCHOHATIBHBIM 0a3am
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HanmeHoBaHue mopTaja CchbliKa
(u3panms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas bubnunoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubaroTeka
2. | baza mannbix as I T-crienuanincTon https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

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

6. | Mudopmanunonnas cucrema "Exnnoe okHo goctymna | 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, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnen3nonnoe / cB000HO
pacnpocTpansieMoe
OnepanHoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy6esxxHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacIpoCTpaHseMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyGexxHOe JIMIICH3UOHHOE
TeXstudio 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecniedeHune 115 IVIAHMPOBAHNUS H Y4eTa BPeMEeHH:
Toggle app | sapy6exmnoe | cBOGOHO pacnpocTpansiemMoe
CucreMbl ynpapjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOe
CucreMbl ynpaJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exmnoe | nuuensuonnoe
Cucrtemsl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for 3apy0exHoe JIMIIEH3HOHHOE
HyperV
CnpaBo4YHO-TPAaBOBBIE CHCTEMBI:
Koncynprantllmtoc: cripaBodHO- OTEUECTBEHHOE JMLEH3UOHHOE
paBoOBasi CUCTEMa
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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/

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIIEH3UOHHOE

6usneca CranmapTHeIii Russian

Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apyOexHOoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrtembl ynpaJjeHusi ouéanorpaduyeckoii uHdopmanueii:

Zotero | 3apy0eKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHuCHI U CJIYKObI:

Bind 3apyOe)KHOE CBOOOIHO PaCIpOCTpaHsIEMOe
Docker 3apyOexKHOE CBOOOIHO PacCIpPOCTPaHsIEMOe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus sl 00y4alOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOLYJIs1)

B npouecce u3yueHus: TUCHUILIMHBI (MOIYs1) «MHOTOMOTOYHOE MPOTrPaMMHUPOBAHHUE» B
pamMKax TEKYIIEero KOHTPOJIS YCIEBAEMOCTH HCIIONB3YIOTCS TaKWe BHIBI yU4eOHOW pabOThI, Kak
JICKIIMU, CEMUHAPBI, IOMAIIHUE 3aJlaHusl, a TaKXKe Pa3IMYHbIe BUIbI CAMOCTOSATEIHHOU PabOThI
oOydJaromuxcsi IO 3aJaHUI0 TpEenojaBaTeisi, HaNpaBJICHHbIE Ha pPAa3BUTHE HABBIKOB
npoecCHOHANBHOM JIEKCUKHU, 3aKPEIUICHNE MPAaKTUYECKUX MPOo(ecCHOHANbHBIX KOMIETECHIIUH,
MOONUIPEHUE NHULIUATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCss BECTH KOHCHEKT JEKIHUi: KpaTKO U CXEMaTHYHO
(UKCUPOBATH OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIWW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0XonMMo OTMETUTh BONPOCHI WM MaTepualbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWNTH OTBETHI B PEKOMEHIOBAaHHOM nuteparype. Ecim
pa3oOpaThCsi B MaTepuane He YAaercs, ClieAyeT cOpMYIMpOBaTh BONPOC M 3aJaThb €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMHUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (opma y4eOHOH NESITENbHOCTH, MPOBOAUMAs B y4eOHOM 3aBEJCHUU I10]
PYKOBOJICTBOM TpEeNoiaBaTels, I/1e€ CTYI€HThl aKTUBHO YYacCTBYIOT B 00CYKIEHHUSAX, TPAKTUYECKUX
3aJJaHusAX U Jpyrux GpopMax B3auMoeicTBuS.

Jlns ycrienHoi MoAroToBKU K CEMUHApY pPEeKOMEHAYEeTCs 3apaHee O3HAKOMHTBCS ¢ TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4TOObI MMETh BO3MOXHOCTh AKTHBHO YYaCTBOBATh B
oOcyxneHuu. Takxke MOJE3HO MOATOTOBUTH BOIPOCHI M UIEH AJI OOCYKICHHS, YTO MOMOXKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 IO TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHU 33JaHUSMH BaKHO BHHUMATEIbHO O3HAKOMHUTHCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyercss pa3douBaTh 3aJaHUs Ha ATarmbl, YTOObI
u30exaTh MEPerpy3Kd M JIydlle YCBOUTh MaTepHuall, WCHOJIb30BaTh Pa3IMUHble HCTOYHUKHU
uH(popMalny, BKI0Yasi yaeOHUKU U OHJIAltH-pecypcChl, AJis 6ojiee rIyOOKOro MOHUMAHUS TEMBI.

Camocmosimenvnas pa60ma — pa60Ta CTYACHTOB, HaIIpaBJICHHAsA Ha er'Iy'6J'ICHHOC
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B nporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH Mpyu MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYa0T padoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTEIBHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs 0 JUCHHMILUIUHE (MOIYJII0)

Kpurepun nosryyeHusi ypoBHS M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHII M0
aucuunanHe (Moay.ar0) « MHOronoTo4YHoe NpPOorpaMMHpoOBaHUE»

OrneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYYalOmUXCsl MO JUCHHUIUIHHE (MOIYIIIO)
OCYIIECTBIISACTCS B BUC TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

I[IpomexyTouHasi aTTecTalusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (Qopme
9K3aMeHa, TIPU 3TOM TPOBOJIUTCS OLIEHKA KOMITETEHITUH, C(HOPMHUPOBAHHBIX 10 JUCIUILIMHE.

Jnst olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHOM aTTeCTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOAIIPHOM IIKAJION cienyrouM 00pa3oM, €cid MHOE HE YKa3aHo B CUIIa0yce NUCHUILIMHBIL:

JecaTubannbuas IlaTubannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OlleHKAa OlLIEHKAa JUCIHUIJINHE (MOIYJII0)

10 OtnnuHO CTyIOeHT NOJHOCTBIO BIANEeT 3HAHWSAMH, H3IO0XKEHHBIMH B

9 OTIMYHO paboueil mporpamMme, W TIIyOOKO OCMBICISICT TUCHUILUINHY
(Momy1ns). OH CaMOCTOSATENLHO U JIOTUYECKH TIOCIIEI0BATEIBHO
OTBEYAET Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha Hauboee
BaKHOM. Ymeer aHaJM3UPOBATH, CpaBHUBATH,
KIaccupuIUpoBaTh,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CHUCTEeMaTH3UpOBaTh  HM3Y4YCHHBI  MaTepuan,  BBLAENAA
KIIOYEeBblE  MOMEHTbI W YCTaHaBIMBas  IPUYMHHO-
cle/iIcTBEHHBIE CBsA3U. YeTko (GopMyNIupyeT OTBETHI, YBEPEHHO
UHTEpPIpEeTUpyeT  pe3yibTaThl  aHAJW30B U JPYTHX
WCCIICIOBAHNHM, a TaKKe pelaeT cIoXHbe 3anadn. CTyneHT
XOpOIIO 3HAKOM C METOJaMH HCCIEeI0BaHUs, HEOOXOAUMBIMU
JUISL  TIPAKTUYECKOH JIeATeNbHOCTH, W yMEET CBS3bIBAaTh
TEOPETUYECKUE  acleKThl  AMCHUIUIMHBL  (MOOYIsI)  C
NPAaKTUYECKUMH 33Ja4aMH.

7 Xoporro CryneHT oOnajmaer 3HaHMAMHU MpeIMeTa MOYTH B IMOIHOM
6 Xopormo o0beMe pabouell TporpaMMbl M CaAMOCTOSITENILHO, JIOTHUECKH
MOCJIEeIOBAaTEIFHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKe Ha HarOollee 3HaYMMbIX MOMeHTax. OH
yMEeT aHaJIM3MpOBaTh, CpPaBHUBAThH, KJIACCU(DUIIMPOBATH,
0000maTh, KOHKPETH3UPOBATh W  CHCTEMATHU3UPOBATH
W3YYCHHBI MaTepHuall, BBIJCISAS €ro KIIOUYEBBbIC aCIEKTHl U
yCTaHaBIIUBAas MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMyaUpyeT CBOM OTBEThI, YBEPEHHO HHTEPIPETHPYET
pe3ynbTaThl aHAIM30B W JAPYTUX HCCIIEIOBAaHHUN, a TaKXKe
pelIaeT CIOKHBIE CUTYAIlMOHHBIe 3a1aud. CTyJEeHT XOpOIIo
3HaKOM C METOJaMM HCCJICAOBaHUSA, HEOOXOAMMBIMH IS
MPAKTUYECKON  AEATeIbHOCTH, MW  yYMEET  CBS3bIBATh
TEOPETHUYECKHUE aCIMeKThl TpeAMeTa ¢ TMPAKTUICCKUMU
3aJ]auaMHu.

8 OTianaHO

5 VY noenetBoputenbHo| CryaeHT oOmamaeT 0a30BBIMHA 3HAHUSIMH I10 JHCIUILUIMHE
4 Y 10B/IE€TBOPHTEIBHO | (MOIYJIIO), HO HCIIBITHIBAET TPYIHOCTH TIPH CAMOCTOATENBHBIX
OTBETaxX M HCIIOJIB3YeT HEeTOYHble (QopmynupoBku. B xome
OTBETOB OH JIOMTyCKAeT OIMNOKH, KACAIOIUECS] CYyTH BOIIPOCOB.
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JecaTubannbHas IlarubamibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILINHE (MOLYJII0)

CryneHT crocoOeH pemaTh TOJIBKO caMble TIPOCThIE 3a7a9u U
BJaJieeT  JIMIIb ~ MWHUMAIBHBIM  HAabOpOM  METOJIOB

UCCIIEIOBAHUS.
3 He cnan CryZneHT He oBnazen 00g3aTeIbHbIM MUHUMYMOM 3HaHUH 110
2 He cnan IpeaMeTy M HE MOXXET OTBETUTh Ha BONPOCHI, AAXE ECIH
1 He cnan IpenojaBarenb  334aeT  JOINOJHWUTENbHBIE  HABOJSILUE
BOTIPOCHI.

Jucnunimza (Moayib) «MHOTOIOTOYHOE MPOTPaMMHUPOBAHUEY» OLIEHUBACTCS CIICAYIOIIUM

o0pazoM:
AKTHBHOCTH Bec |KoauuyectBo Onucanne
Homamnue 3aganus | 50% 6 Habop 3amau o Temam Heaenu
OK3aMeH 50% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUEM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIYyYSHHBIX 3HAHUH U
HAaBBIKOB I10 JUCIHILTHHE (MOIYITIO)

®opmyJia pacyéra MTOroBOil OLEHKH MO AUCHUIIMHE (MOay.0) «MHOromorouHoe

nporpammupoBanue»: «0,5 Xcpennee 3a nomanraue 3aganus + 0,5 X sx3aMen».

1.

N

1.

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)

HpnMeprle AOMAIIHHUE 3aIaHUA

JomamHee 3aganue 1

CoznaiiTe HECKOJIBKO MOTOKOB, KOTOPbIE OJHOBPEMEHHO YBETUYHUBAIOT OOIIYIO
CUETUYHMKOBYIO IepeMeHHyt0. [IpoeMoHCTpUpyiiTe BOBHUKHOBEHNUE COCTOSTHUSI TOHKH
(data race).

HcnpaBbTe K0oa ¢ ucnonb3oBanueM Synchronized u ReentrantLock, cpaBauTe moBeneHue.
Peanu3yiite Ty e onepanuto ¢ momouipto Atomiclnteger. O0wsicHute, B uéM pa3HHIA 10
MPOM3BOIUTENFHOCTH U 0€30MaCHOCTH.

Hanummre npumep B3anuMHoit 610kupoBku (deadlock) n3 1Byx MOTOKOB U MPEJIOKUTE
croco0 e€ mpenoTBpaIeHUsI.

Odopmute OTYET C aHATM30M COCTOSIHUI MOTOKOB U UCIOJIb30BaHHBIX TPUMUTHBOB
CHUHXPOHH3AIHH.

JlomaiHee 3aganue 2

Hanummre nporpamMmy, 1EMOHCTPUPYIOILYIO IEPEYNOPSAJOUNBAHUE ONIEPALINIA
yTteHust/3anucH (reordering) 6€3 CHHXPOHU3ALINH.

HcnpaBbTe moBenenue ¢ momoreto Volatile m o0bsicHuTe, kak paboTaet OTHOIIECHHE
happens-before B Java.

Peanusyiite noroxoGe3omacHbIi ¢uiar 3aBepiieHus: paboThl, yCTONUNBBIN K
ontuMuzanusm JIT.

CpaBHHTE TIOBEICHNE MTPOrpaMMbl Ha X86 U B TEOPETUUECKOM c1ab0i MOJeNu MaMATH
(nanmpumep, ARM).

Onwumute, Kak MOJENb NaMATH Java o0ecriedrBaeT COrfIaCcOBaHHOCTh K3IIEH yepes
MPOTOKOJIbI KOTEPEHTHOCTH.

Jdomamnee 3aganue 3

Peanuzyiite lock-free omHOCBSA3HBIN cIMCOK HA Java ¢ UCTIOIB30BAaHUEM
AtomicReference u compareAndSet.
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Harmmmmre TecThl JJIA ITPOBEPKU KOPPEKTHOCTHU BCTABKU U YAAJICHHA 3JICMCHTOB M3

HCCKOJIBKHX ITIOTOKOB.

3. Cospnaiite mys1 MOTOKOB ¢ OMOIILI0 EXecutorService u BBIMOIHKUTE HA HEM HAOOD
ACMHXPOHHBIX 3a]1a4, Bo3Bpalnaromux Future.
4. TlepenummuTe Ty K€ JIOTHKY C HCIIOJIb30BaHUEM BUPTYaJIbHBIX MOTOKOB (Vvirtual threads) B
Java 21+. CpaBauTE OTpEOICHUE TAMSITH U TPOU3BOTUTEIILHOCTD.
5. Ilpoananu3upyiTe BHIIOJHEHHE C TOMOIIIBIO TpoduinpoBIuKa (Hampumep, Visual VM
win async-profiler), BEISSBUTE y3KHe MeCTa U MPEIOKUTE ONITUMU3AIIHH.
3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMHM 10 JUCHUILIMHE (MOTYJII0)
Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kak Ha3bIBaeTcsi ClIOCOOHOCTH pa3padOTUHKa I'uGKxocTh MBIILTEHUS YK-6
a/lanTUPOBATHCS K N3MEHEHHSM B MOJIEIISIX
KOHKYPEHTHOT'O IPOrpaMMHPOBaHHUsI?
2. | Kakoii moaxo/ peKOMEHIyeTCsl Il U3yUeHUs AHanu3 TOKyMEHTaIH U YK-6
HOBBIX MEXaHU3MOB CUHXPOHU3aLMHK B Java? crerQ UK
3. | Kak Ha3pIBaeTcs mporiecc OreHKH PUCKOB MTPH AHanu3 puckoB YK-6
BHenpeHun  lock-free  amroputmMoB B
MpoJaKkmieH?
4. | Kakoit MeTo]1 IO3BOJISICT BBISIBUTH MPUUUHY AHann3 gqamia NOTOKOB YK-6
B3aMMHOU OJIOKMPOBKH B MHOTOITOTOYHOM
MIPUIIOKEHUU?
5. | Kak Ha3piBaeTcs cutyanus, KOraa J1Ba Data race OIIK-1
MOTOKA ITBITAIOTCS] N3MEHUTH OJTHU JIAHHBIE
0e3 CHHXPOHU3AIUH?
6. | Kakoif mpuHIIMTI TapaHTUPYET, YTO IMOTOK HE Liveness guarantee OIIK-1
OyJeT x1ath pecypc 0eCKOHEUHO?
7. | Kak Ha3bIBaeTcsi COCTOSIHHE, IPH KOTOPOM Deadlock OIIK-1
MOTOKHU OJIOKHPYIOT APYT APYTa B LIUKIIE
oxxunauusa?
8. | Kakoii T nepeMeHHbIX 00ecTieqnBaeT AToMmapHbIE IepeMeHHbIE OIIK-1
aTOMapHOCThH OTepanuii 06e3 sIBHBIX
OJIOKUPOBOK?
9. | Kakoii MexaHHU3M UCTIOIB3YETCS IS Mutex (B3auMHOE T1K-1
MPeJOTBPAIeHUs OJTHOBPEMEHHOTO JOCTYIIa UCKIIIOYCHHE )
K KpUTHYECKOM ceKIun?
10. | Kak Ha3pIBaeTCs yHOPSI0YUBaHUE ONIEPAIIHN Memory ordering IK-1
YTEHHs M 3aIIMCH B MHOTOIIOTOYHOH cpene?
11. | Kako#i nmpoTokon obecrieunBaeT [IpoToxosn KorepeHTHOCTH [K-1
COTJIACOBAHHOCTD JIAHHBIX MEKIY KIIaMH KOIIIeH
POLIECCOPOB?
12. | Kak Ha3pIBaeTCsl OTHOILICHHE, OIPEAEISIolIee Happens-before [K-1
MOPSIIOK  BBITIOJIHEHUS OTepanuii B pasHbIX
MOTOKax?
13. | Kakoii mys1 HOTOKOB pEKOMEH/TyeTCsl Fixed thread pool [K-3
WCTOJIB30BaTh ISl 33/1a4 ¢ OJIOKUPYIOIIUM
BBOJIOM-BBIBOJIOM?
14. | Kak Ha3bIBaeTCsi MEXaHU3M MIPHOCTAHOBKH Condition variable [K-3

II0TOKAa 0 BBITIOJIHCHUA OHpeHeHéHHOFO
yCJIOBHUSI?
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ONITUMH3UPOBAHHAS AJ1s1 0€30MacHOTrO
JOCTYIIa U3 HECKOJIBKUX MTOTOKOB?

15. | Kakoii T mOTOKOB OBLIT IpeZcTaBiIeH B Java Virtual threads IK-3
21 st IETKOi KOHKYPEHTHOCTH?

16. | Kak Ha3pIBaeTcsi 0OBEKT, MPEACTABISIOLIHHA Future [K-3
pe3yNIbTaT ACHHXPOHHOM onepannu?

17. | Kakas rapanTus obecrnieunBaercs lock-free Progress guarantee [1K-6
aJITOPUTMOM TIPH KOHKYPEHIIMU ITOTOKOB?

18. | Kak Ha3pIBaeTCsl TEXHUKA YIPABICHUS Hazard pointers [1K-6
namsThio B lock-free ctpykrypax s
MPEI0TBPAIICHHS UCIIOTb30BAHUS
0CBOOOKAEHHBIX 00BEKTOB?

19. | Kakas Moaenp naMsaTy 00eceunBacT TTocnenosatensHas T1IK-6
CTPOTHM MOPAJIOK BCEX ONEpalnil YTeHUS U COIJIaCOBAaHHOCTD
3anucu?

20. | Kak Ha3bIBaeTcsi CTPYKTYpa JaHHBIX, KonkypeHTHas KOJUIeKIHs [1K-6

DNEeKTPOHHBIA JOKYMEHT
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