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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceaHuu Kadeapsl BhUUCIUTENEHON TEXHUKU U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapbl BBIUUCINTENEHOM TEXHUKU M TPOrPAMMHUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BBIUUCINTENEHOM TEXHUKU U TPOrPAMMUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LensiMu 0CBOCHMSI TUCIUIUIMHBI (MOYII) « MHOTOMOTOYHOE IPOrpaMMUpPOBaHUE HA
s3bIKe Javay ABIISE€TCS 03HAKOMIICHUE CTYACHTOB C KOHIIENITYaJIbHBIMH OCHOBAMH U
0COOCHHOCTSIMH pean3alii TEXHOJIOTUH MHOTOIIOTOYHOI'O MTPOrPaMMHUPOBAHHUS Ha SI3bIKE
Java c ucnonb3oBanueM OMOIMOTEKH cTaHAAPTHBIX KiaccoB JRE u mpumenenue
MOJIYYEHHBIX B IMIPOLECCE OCBOCHUSI TUCIUIUINHBI 3HAHUM, YMEHUI U HABBIKOB Ha MIPAKTHKE.

I[J'ISI JOCTHIXKCHUA ITOCTaBJIICHHOM LEJIN B KypCe «MHOroImoTo4Hoe IIporpaMMHpOBaHUC
Ha sA3bIKE Javay PCHIANOTCA 3aJa1n:

- UI3YUCHUEC KOHICIIINH IMapalJICIIbHBIX BBI‘II/ICJIGHPlﬁ;

- U3yYCHHE BCTPOCHHBIX CPEJICTB SA3bIKa Java JjIsl OpraHu3alui MHOTOTIOTOYHBIX
BBIYMCIICHHI;

- U3y4YeHHEe CTaHAAPTHBIX Ki1accoB 6ubnnoreku JRE, ncnonb3yempix B
MHOTOIIOTOYHOM MPOTPaMMHUPOBAHUH.

2 MecTo qucHuIIMHBI (MOYJIs1) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnunnmaa MHOronoTo4Hoe IporpaMMUpOBaHue Ha sI3bIKE Java BXOJIUT B YaCTh
y4eOHOoro miaHa popMupyeMyro yuacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN
00pa3oBaTeNbHON MPOTrPaMMBI.

Jis n3y4eHus JUCUUIUTMHBI HEOOXOIMMBI 3HAHUS (YMEHUS, BIIAICHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUCHHS TUCIUILTHH/ TPAKTUK:

YucneHHble METOBI

IIporpammupoBanue

[Tpuxnannas maTemMaTuka

CTpyKTypbl U MOJIENIN JAHHBIX

3HaHus (YMEHUs, BIa/IeHUs), IOTYYECHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HEOOXOAUMBI AJIsl U3YUYEHUS JUCIUILINH/TPAKTHK:

BoinonHeHue ¥ 3amuTa BhITYCKHON KBaTU(PUKAIMOHHON padOThI

Teopus BBIYUCIUTENBHBIX IIPOLIECCOB

IIpoekTupoBaHuE NIPOrPAMMHBIX CPEJICTB

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs
B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOIYsl) «MHOTOMOTOYHOE

MporpaMMHUpPOBaHHUC HA A3BIKC Javay 06yqa}om1/n7lc;{ JOJIDKCH O6J'Ia,Z[aTB CJIeAyromumMu
KOMIICTCHIIUAMM

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

[1K-7 Bnaneer cnocobamu pa3paOOTKH MPOLeyp HHTErpallii IPOrpaMMHBIX MOIYJIEH,
KOMIIOHEHT U BepU(HUKAIMH BBITYCKOB MPOrPAMMHOTI'0 MPOJIYKTA, BKJIIOUast 0a3bl JTaHHBIX

I1K-7.1 OrneHuBaeT BHIOOP MPOrPaMMHBIX CPEACTB AJIs pa3pabOTKH U
BepU(UKAIMU HHTETPAIIMOHHOTO CJI0S AaBTOMAaTH3UPOBAHHBIX CHCTEM




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)
OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHull 144 akaja. yacoB, B TOM

qHce:
— KOHTaKTHast pabora — 54,15 akaj. yacos:
—aynutopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akaj. 4acos;

— camocTosTenbHas pabota — 54,15 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. vac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
5 B aKaJ. yacax 5] Bn KOHTPOJIS
Paznen/ Tema 3 (B axan ) == A . P Kox
g & © | caMOCTOATENnBbHOH |  ycmeBaeMoCTH U
JTUCLUTUTAHBI 3 e o . | xommerenuu
O g g paboThI MIPOMEKYTOUHOH
Tex mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | U &
1. OcHOBHBIE CBEIICHUS O
MHOTOIIOTOYHOM
MPOTPaMMHUPOBAHUH.
1.
CamocrosTensHoe
H3yueHHE
yueOHOM U
HAay4YHOU
1.1 AnmapatHo- JIUTEPaTYpPBL.
MPOTPaMMHBIE CPEJICTBA 2. Pabora ¢ .
porp pen VYTl onpoc
OpraHu3aluu 1 6 9JIEKTPOHHBIMHU MK-7.1
(cobecemoBanme)
MHOTOIOTOYHBIX OUOIHOTEKAMH.
BBIYHCIICHUM. 3. I[loaroroska k
CEMHMHApCKOMY,
MIPaKTUIECKOMY,
nabopaTopHo-
MPAKTUYECKOMY
3aHATHIO.
4
1.
CamocrosTensHoe
H3y4YeHHE
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
1.2 OcHOBHBIE TPUMUTHBHI, paryp
HCIOJIb3YEMBIE B 2. Pagora © VYcTHbIl onpoc
M 1 6 AJIEKTPOHHBIMHU P MK-7.1
MHOTOTIOTOYHBIX (cobecemoBanue)
OubIroTEeKaMHU.
MPUIOKEHHSX.
3. I[loaroroBka k
CEMHHApPCKOMY,
MIPaKTUIECKOMY,
nabopaTopHo-
MIPAKTUYECKOMY
3aHATHIO.
HWroro no pazaeny 2 12
2. SI3bIK Java 1 MHOTOTIOTOYHBIE
BBIYHCIICHUSI.




1.

OMOIMOTEKAMM.

CamocrosTensHoe
2.1 Knacc Thread u HU3y4YECHHE
uHrepdeiic Runnable. yueOHOH u
YKv3HeHHBIH UK HayJHOU
MOTOKA. YTIpaBieHUe JIATEPaTypHL. 1 Verusii omboc
MIPUOPHUTETAMH H TPYIIIIBI 2. Pabora ¢ ((;0 Gece OBang)
MOTOKOB. YTIpaBJCHUE 2 6 8 3JIEKTPOHHBIMHA 3 Tla6 a ) TK-7.1
notokamu. Ilotoxku— Ooubimorexamu. - J1@00paTOpHEIC
neMOoHBI. IToToku n 3. IToaroroBka K paGors..
UCKITIOUCHUS. ATOMapHbIe CEMHUHAPCKOMY,
THITBI ¥ MOJU(DHUKATOP MPAKTHIECKOMY,
volatile. 7ab0paTOpHO-
MPAKTHIECKOMY
3aHSTHIO.
1.
CaMmocrosTensHoe
U3y4YeHUE
yueOHOIl u
2.2 Metozp! nni?;)?;ggm
CHHXPOHH3ALUH [10TOKOB. 2 PaGora ¢ 1. YcTHbI# ompoc
Merton synchronized. . 4 4 8 11 STEKTPOHHBIMI (cobecenoBanue). K71
Wuctpykuus synchronized. 2. JTabopaTopHbIe
MonuTtop. Merosl wait(), OubamoTeKaMM, paboTHI.
notify() 1 notifyAll(). 3. Ionrotosia
CEMHHApPCKOMY,
MPAKTHIECKOMY,
nabopatopHo-
MPAKTHIECKOMY
3aHSTHIO.
1.
CamocrosTensHoe
2.3 HoBsle crioco0sbI U3ydeHue
YIpaBJI€HHUs IOTOKAMU. yueOHOil u
Iepeuncnenne TimeUnit. Hay4YHOM
Brokupyromue ouepen. JATEPaTypPHL. 1. Vernpiii onpoc
Cemadopsl. bapbepsi. 2. Pabora c ((;06CCG)J,OB3.HI/IC)
"[llexonna". O6MeH 5 12 11,15 5JeKTPOHHBIMU 7 Tlabopato HMG': TIK-7.1
0JIOKMPOBKaMHU. OubIIMoTEeKaMH. ’ 6p P
AnbpTepHaTHBa 3. I[loaroroBka k PaboTBL.
synchronized. CEMHUHAPCKOMY,
ExecutorService u Callable. PaKTUIECKOMY,
Phaser. 71a60paTOpHO-
MPaKTHIECKOMY
3aHSTHIO.
Hroro no pazpeny 11 26 30,15
3. [IpakTHueckre aceKThl
MHOTOITIOTOYHOTO
MIPOTrPaMMHUPOBAHHS H TIPOOIIEMBI,
BO3HHUKAIOIIHE MTPH OpPraHU3annu
MHOTOITOTOYHBIX BEIYHCICHHH.
1.
CamocTosaTenbHOe
3.1 Apxurextypa HaygeHHe 3
MHOT'OIIOTO4YHOI'O yaeGHOM 1 1. YcTHbI# ompoc
npunoxenus. Pazpaborka 4 1 2 3 mayaHO# (cobecenoBanmue). K-71
CXEMBbI B3aUMOJICHCTBHS 2. JTabopaTopHbie '
MMOTOKOB B MHOTOMIOTOYHOM UTCPATYPHI. paboThI.
2. Pabora ¢
MIPUJIOKCHUH.
JIEKTPOHHBIMHU




3. [loaroroBka K
CEMHHApPCKOMY,
MIPaKTUIECKOMY,
1a60paTOpHO-

MPaKTUYECKOMY
3aHATHIO.

3.2 Otnagka, TeCTUPOBAaHUE
U MOHUTOPHHT
MHOT'OIOTOYHBIX
MIPUIIOKEHHH.

CaMOCTOSITEIbHOE

1.

n3ydeHue
yueOHOI 1
Hay4YHOU
JIATEPaTypPhIL.
2. Pabora ¢
JIEKTPOHHBIMU
OUOIMOTEKAMH.
3. I[loaroroska k
CEMHUHAPCKOMY,
MPAKTHIECKOMY,
nabopaTopHo-
MPAKTHIECKOMY
3aHSATHUIO.

1. YcrHslit ompoc

(cobecenoBanue).

2. JJaboparopHble
paboThI.

MK-7.1

3.3 Brnoxuposku (deadlock),
CIIOCOOBI X JAUATHOCTUKH U
YCTPAHEHHUSI.

1.
CaMOCTOSITEIbHOE
H3yUCHHE
yueOHO# 1
Hay4HOU
JIUTEPATYypPBHI.
2. Pabora ¢
JNEKTPOHHBIMHU
OMOIMOTEKAMH.
3. I[loaroroska k
CEMHHApPCKOMY,
MPaKTUIECKOMY,
nabopaTopHo-
MPAKTUYECKOMY
3aHATHUIO.

1. YcTHsIit ompoc

(cobecenoBanue).

2. JTabopaTopHbie
paboTHI.

TK-7.1

3.4 T1oBbIlIICHHE
MPOU3BOIUTEITHFHOCTH
MHOTOITOTOYHBIX
BBIYMCIICHUH

1.
CaMoCTOATETHLHOE
H3yUCHHE
yaeOHOI 1
Hay4YHOM
JIUTEPATYPHI.
2. Pabora ¢
3JIEKTPOHHBIMHU
OMOIMOTEKAMU.
3. I[loaroroBka k
CEMHHApPCKOMY,
MPaKTUIECKOMY,
naboparopHo-
MPAaKTUYECKOMY
3aHATHIO.

1. YcTHbIi ompoc
(cobecemoBanue).
2. JTabopaTopHbie

paboTHI.

TK-7.1

HWroro no pazaeny

12

Hroro 3a CEMECTP

17

34

54,15

OK3aMCH

Hroro no JUCHOUIIIINHE

17

34

54,15

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguuronnsie 00pa3oBaTebHBIE TEXHOJIOTHH, OPHEHTUPOBAHHbIE HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHaIbHBIMU M HH(POPMALIMOHHBIMHE 00BEKTaMHU, SKCIIEPUMEHTAJIbHAsS paboTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYaIUi JJIs1 CTUMYJIUPOBAHHS aKTUBHOW TIO3HABATEIILHON ACATEIbHOCTH
acIHpPaHTOB.

3. VIHTepaKTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas IperosaraeT akTHBHOE M HEIMHEHHOe B3aUMOJIEHCTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO-3HAYUMOTO Il HUX 00pa30BaTeIbHOIO PE3yJIbTaTa.

DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—TIPOBOKALIUS (U3JI0’)KEHHE MaTepHralia ¢ 3apaHee
3aIlIaHUPOBAaHHBIMU OIIMOKaMHM), IeKIUs-0ece1a, JeKIUSI-TUCKYCCHs], JeKIHs-IIpecc-
KOH(EpeHIIHS.

4. NnpopmManlioHHO-KOMMYHHUKALMOHHBIE 00pa30BaTebHbIE TEXHOJIOIUU —
opraHu3anys 00pa3zoBaTeIbHOIO MPOLECCca, OCHOBAHHAS HA IPUMEHEHUH IIPOTPAMMHBIX Cpell
U TEXHUUYECKUX CPEACTB PaOOTHI C 3HAHUSMHU B PA3IMUHBIX TPEIMETHBIX 00JIACTSIX.

6 YuedHo-MeTOAMYECKOE 0OecTievyeHre CAMOCTONATEIbHON PaGoThI 00yYaroImuXCst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Kapenosa, E. J[. OCHOBBI MHOTOITOTOYHOTO ¥ apAJIEIBHOTO MPOrPaMMHUPOBAHHS:
Y4uebnoe mocobue / Kaperosa E.JI. - KpacHosip.:CDYVY, 2016. - 356 c.: ISBN 978-5-7638-
3385-0. - Tekcr : anekrponHsid. - URL: https://znanium.com/catalog/product/966962 (nara
obpamenust: 18.02.2026). — Pexxum gocTyra: 1Mo moAMrcKe.

2. I'ycpkoBa, O.11. O0bEKTHO OpUEHTHPOBAHHOE MTPOrpaMMUpoBaHue B Java :
yuebHoe nocoome / O. U. I'ycpkoBa. - Mocksa : MIIT'Y, 2018. - 240 c. - ISBN 978-5-4263-
0648-6. - Tekcr : amektponHbIi. - URL: https://znanium.com/catalog/product/1020593 (mata
obpamenust: 18.02.2026). — Pexxum mocTyra: 1Mo moAmucKe.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Bactotkuna, U. A. TexHonorust pa3padoTki 00beKTHO-OPUEHTHPOBAHHBIX
nporpamMMm Ha JAVA / Baciotkuna U.A. - HoBocubupck :HI'TY, 2012. - 152 c.: ISBN 978-5-
7782-1973-1. - Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/557111
(mara obpamenus: 29.10.2020). — Pexxum mocTyma: mo moAmucke.

2. Teopwus BeraucIuTeIbHBIX MporieccoB. [Ipaktukym : mpaktukyMm / A. H. Kanuraes,



IO. B. Kouepxunckas, B. JI. Tyraposa, 1. H. Ma3uun ; MI'TY. - Marautoropck : [MI'TVY],
2017. - 83 c. : mi., TabiI., cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3271.pdf&show=dcatalogues/1/1137340/3271.pdf&view=true (nara oOparieHus:
23.10.2020). - MakpooOBeKT. - TEKCT : 37IeKTPOHHBIMN. - FIMeeTcs TieyaTHBII aHaJIoT.

B) MeToanueckue yKkazaHus:

r) [IlporpammHuoe odecneuenne u UHTEpHET-pecypcehl:

IIporpammHoe oGecnieueHue

HaHMT}I{gBaHHe No norosopa Cpok AeicTBUS TUIEH3UU
Oracle Open JDK | cBoGoanO pacipoctpansemoe I1O 0eccpovHO
NetBeans cB00OIHO pactipocTpansemoe [10 06eccpodHo
JetBrains IDEA
Community cB00OoaHO pactpocTtpansemoe [10 6eccpouHO
Edition
Eclipse cB00OHO pactpocTpansemoe [10 OeccpouHo

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CUCTEMBI

HasBanue kypca Cchuika
denepanbHOE FOCYAAPCTBEHHOE OFOKETHOE
yupexaenue «DeaepaabHblii HHCTUTYT URL.: http://www1.fips.ru/
POMBIIIICHHOW COOCTBEHHOCTHY
HarmonansHas mHGOpMAIIMOHHO-aHATUTHYECKAST URL:
cuctema — Poccuiickuit nuaekc HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp

9 MartepuajbHO-TeXHHYECKOe o0ecnevyeHue JUCHUILTHHBI (MOTYJIs1)

MatepraibHO-TEXHUYECKOE 00eCcTIeUeHHEe TUCIIUIINHBI BKIIOYAET:

1. JlexkumonHas aynuropus ayn. 282. MynbTUMEIUWHBIE CPENCTBA XPAHEHUS,
nepeAayd U NpeicTaBiIeHus HHPOPMALIUH.

2. Komnbrotepusle kiacesl LienTpa nnpopmannonasix TexHogoruit @I'b6OY BO
«MI'TVY». IlepcoHasibHbIE KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJIbHBIE CETH C BBIXOJIOM B
Internet, ocHaIEHHBIE COBPEMEHHBIMH TPOTPAMMHO-METOJUYECKMMH KOMITJIEKCAMU JIJIS
peleHus 3a1a4d B 00J1acTH HH(GOPMATUKU U BBIYUCIUTEIbHON TEXHUKH.

3. Ayautopuu sl CaMOCTOSTENbHOM paboThl: KOMIBIOTEPHBIE KIACChl; YUTATbHbIE
3aibl 6oubnmoreku. Bee kiacesl YUT u ACY ¢ nepcoHamIbHBIMU KOMITBIOTEPAMH, BBIXOJIOM B
WHTepHeT u ¢ 10CTYOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay
YHHUBEpPCUTETA.

4. Aynuropuii Ui TpyNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTAINH, TEKYIETO
KOHTPOJISI U TPOMEXYTOUHOM arrectanuu. Aya. 282 u kinaccsl YUT u ACY.

5. ITomereHust U1 CaMOCTOSATENbHOM pabOThl 00yUYaIOIIUXCsl, OCHAIIIEHHBIX
KOMIIBIOTEPHON TEXHUKOHM C BO3MOXHOCTBIO MOAKIIOUEHUS K ceTH «HTepHET» 1 Hanuuuem
JIOCTYTIA B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpey opranu3anun. Kiaccer
YUT u ACY.

6. ITomereHus U1t XpaHeHUs U POPUIAKTHUECKOTO 00CITYKUBAaHUS y4eOHOTO
obopynoBanus. LleHTp HHPOPMALIMOHHBIX TEXHOIOTUN — ay.. 372.



Mpuiaoxenne 1

YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To nmucrnumarae «MHOTOMOTOYHOE MPOTPaMMHUpPOBAHKE Ha s3bIKE Javay MpeaycMOTpeHa
ayTUTOpHAs ¥ BHEAYJAUTOPHASI CAMOCTOSITENIbHAS paboTa 00yJaroIXCsl.

AymuTopHasi caMoCTOsITeNIbHass padoTa CTYJSHTOB IPEAIOoJaraeT BBHIMOJHEHHE padoT Ha
nabopaTopHbIX  3aHATHAX.  BHeayautopHas — camocTtosdTenbHas — pabora  oOywarommxcs
OCYIIECTBISICTCA B BHJIE M3YYEHHUS JTUTEPATYpPhl MO COOTBETCTBYIOLIEMY pas3zeny C MpopabOoTKOiM
MaTepuasa IpHu MOJArOTOBKE K BBIMOJIHEHHIO J1a0OpaTOPHBIX paboOT M coade PK3aMeHa M0 JaHHON
JUCLUIUINHE.

[TpumepHbIe 3a7aHNs K 1a00PATOPHBIM 3aHATHSIM:

Pa6ora Nel. MuoronorouHoe nporpammupoBanue Ha s3bike Java. Knace Thread u untepdeiic
Runnable

HanucaTte MHOTONOTOYHYIO TPOTpaMMy JJIsl PEIICHUS CIEAYIOIICH 3aJauu: CcoCmagumb
AneopumMm U NPoOSPaAMMy Olsl HAXONHCOCHUSI KOIUYECBAd YEeMHbIX U HeuemHblX N-3HauHblX yucer,
COCMOAWUX U3 YUPp, KOMOpbvle NONAPHO ABISIOMCS COCCOHUMU 8 HamypaibHom psdy. N zadaemcs
noavsosamenem (Hanpumep, N=8, N=1(0). VI npoBecTH CpaBHHUTEIbHBIN aHAIU3 OBICTPOICHCTBUS
pabOThI AITOPUTMBI TIPU PA3HOM KOJIMYECTBE OTOKOB K, COTITaCHO HMKETIPUBEACHHOM TaOIHIIE.

CpasnHumenbHblll aHATU3 Pe3YTbMamos

KonnuecTBo HalACHHBIX YKCEN KomnuectBo Bpems
Komnerorep
(4eTHBIX / HEUETHBIX ) IIOTOKOB K BBITIOJIHCHHS ¥, CEK

N-3naunocTh uncia N=8
1
2

Kuacc Thread 4
8
64
1

NuTepdeiic Runnable 4
8
64

N-3naunocts uncia N=10
1
2

Kunacc Thread 4
8
64
1

Wutepodeiic Runnable 4
8
64




PaGora Ne2. MHOronoTto4Hoe MNpPOrpaMMHUPOBAHME B PEIICHUHM 3a7a4 YHCICHHOTO
MHTETPUPOBAHUS

HanmcaTte MHOTONMOTOYHYIO NpPOTpaMMy Ui BBIYMCICHUS TNPHOIMKCHHOTO 3HAYCHUS
MHTETpaja METOJaMU MPSIMOYTOJIBHUKOB, Tpameuuid u mapabon (meton Cummcona). IIporpamma
3amycKaeT K MOTOKOB, KOTOphIC HAYMHAKOT BBIYMCISTH 3HAYEHHE OINPEICIICHHOTO HMHTErpayia 1o
3aaHHOHN (hopMyIie, TIaBHBINA MMOTOK OXKHJIAET 3aBEPLICHUS BBIYUCICHUH BCEMH IIOTOKAMH H 3aTEM
BBIBOJIUT 3HAUEHHE BBIYMCICHUN Ha 3KpaH. [1oToku, paboTas mapamiensHO, UCTIONIB3YIOT OOBEKTHI
CHHXPOHU3AINH JUI1 U3MEHEHHS 3HAUCHHUS OOIIeH IepeMEeHHOIA.

[TpoBepuTh pe3yabTAaT BBIYMCIEHHS C IOMOIIBIO MOAIPOrPAMMBI, COCTOSIIEH W3 OJHOTO
IUKJIA.

CpasHumenbHblll aHaIu3 pe3yibmamos
3HaueHue U BpeMs BBIYUCIICHUS UHTErpana QyHKIUN

MeTo/ 1 BBIUMCIICHHS 3HAYCHUS f(x) (a<x<bh)

UHTerpana QyHKIUU Bpewmst pacuera npu K-rioTokax, ceKyHI
3Ha4YCHHE
k=1 k=2 k=4 k=8

Merton MMpsAMOYT'OJIbHUKOB

Merton Tpaneuuit

Merton napa6oi (Cumricona)

Bapwuants! 3anannii:

Bapuanr HuTerpai 3 _[x
5 () 10. |f(x) = Jo arcsin 1T x dx
. = —d
Lo® fl x/1+1In (x) g 1 f(x)=f1 |x2 — 1] ”
/, l 0 (XZ + 1)m
2. |f(x)= (tg?(x) + ctg?(x))dx 5 x. :
]n/6 2. |F) = flse (1 + sin(x))
— 0 1 + cos (x)
e Ao 8 =
4ln2(x) . fx B 0 (1+X) X2+1
4. |f(x) =] dx
In (2)
5. |f(x) = VveX — 1dx

1

1

6. |f(x)= f x-e*-sin (x)dx
0

*odx
") wEe
\/§
8. f(x)=j x - arctg(x)dx
0

9. |f(x)= je(x - In(x))?%dx




PaGora Ne3. MHoromotouHoe mnporpaMmupoBaHre Ha s3bike Java. CHHXpOHU3AIUA
JIOCTYTIA K 00ILeMY pecypcy HECKOIBKUX MTOTOKOB

Hepenko Bo3HHMKaeT cUTyaimmsi, KOTa HECKOJIBKO TMOTOKOB UMEIOT JOCTYI K HEKOTOPOMY
00BEKTY, TIPOIIE TOBOPS, MBITAIOTCS KCIIOJIB30BAaTh OOIIMI pecypc W HAUYMHAIOT MENIATh JAPYT
npyry. bonee Toro, oHu MOTyT MOBpeIuTh 3TOT 00UMiA pecypc. Hampumep, korna aBa moTroka
3aMMChIBAOT HH(GOPMAITHIO B (Paitl/00bEKT/IOTOK.

BBINONHUTE BapuaHT CHHXPOHHW3ALMHU JIOCTYNa K (ailily JUisi OJHOBPEMEHHOW 3aIlvCH
uHpopmanuu N pa3InYHbBIMH TOTOKAMH.

1) 3ananme 1: B pesynbrate B (haitsn 10mKHO OBITH BRIBEACHO (Hanpumep, At N = 2 —
KOJIMYECTBO IMOTOKOB, M = 5 — KOJTMYECTBO COOOIICHMIA):

First0->0

Second0->0

Firstl->1

Second1->1

First2->2

Second2->2

First3->3

Second3->3

First4->4

Second4->4

2) 3aganue 2: B pesynprate B (paiin qomkHO OBITH BeIBeIeHO (Hampumep, aias N =3 —
KOJIMYECTBO MOTOKOB, M = 4 — KOTUYECTBO COOOIIICHUI):
A

AA

AAA

AAAA

AAAAB
AAAABB
AAAABBB
AAAABBBB
AAAABBBBC
AAAABBBBCC
AAAABBBBCCC
AAAABBBBCCCC

Pabdora Ned. MHOronmorodyHoe mHporpaMMHUpOBaHME Ha s3blke Java. CUHXpOHM3aIMs
JIOCTyTa K OOIIeMy pecypcy HECKOJBKHX MOTOKOB C MCIIOJIB30BaHMEM OJIOKHPYIOLIEH ouepenu
(BlockingQueue, BlockingDeque)

Peanuzanun untepdeiicoB BlockingQueue u BlockingDeque mnpennaraior metoasl 1o
00aBJICHUIO/U3BIICUEHHIO JIEMEHTOB C 3a/iepKKaMu. MakcuMaibHBIA pa3Mep odepenn J0KEH
OBITH 3a7aH TIPU €€ CO3JaHWH, a MMEHHO, BCe KOHCTPYKTOpPHI kiacca ArrayBlockingQueue
IPUHUMAIOT B Ka4ecTBE IapameTpa capacity Juinny ouepeau. [lycte oObsiBIIeHa odepeib U3 MATH
2JeMEeHTOB. M3HauanbHO B HEW pa3MEILIEHbl TPU dJeMEHTa. B mepBoM IOTOKE MPOU3BOAUTCS
HOTIBITKA OOABJIEHUS TPEX AJIEMEHTOB. J[Ba 100aBSITCS YCIEIIHO, a IPU MOMbBITKE 100aBICHUS
TPETHEro MOTOK OYyJEeT OCTAHOBJIEH /10 MOSABICHHUS CBOOOJHOrO MecTa B ouepeau. Tonbko Koraa



BTOPOl TOTOK M3BJIEYET OJUH DJIEMEHT W OCBOOOJUT MECTO, IEPBBI ITOTOK ITOJYYHT
BO3MOXHOCTH JT0OABUTH CBOM AJIEMEHT.

Jis n3ydeHus] TPUHIMUIIOB PabOThI ¢ OJOKUPYIOMIEH OuYepebl0 HEOOXOIUMO PEIIUTh
3ajaqy:

Mmeercss LEHTp MNPOBEOCHHS TEXHHUYECKOTO OCMOTpa MamuH ¢ N CTeHAaMHU JUIS
nposefeHuss ocMotpa. Ha ocMoTp 1 BbIsIBIeHHE Ae()EKTOB KaKAOM MAalIMHBI 3aTPavMBaCTCS B
cpenHeM t yacoB. Ha ocMoTp moctymaeT B cpenHeM A MalivH B 4ac. B ompeneneHHBIIT MOMEHT
BpeMeHHU paboTaeT TOJIbKO OUH U3 N CTEHI0B IPOBEACHUS ocMoTpa. HaxoxxeHne MammHel yxe
Ha CTEHE, TapaHTUPYET MPOBEJACHUE TEXHHUECKOTO OCMOTPA.

OmnpenenuTb OTHOCUTENBHYIO M aO0CONIOTHYIO IPOIYCKHBIE CIHOCOOHOCTH LIEHTpa
NPOBEICHUS TEXHMYECKOTO OCMOTPa MAIIMH MPH CIASAYIOIINX YCIOBHSIX:

1) ecnun mammHa, TMpUOBIBIIAS B IIEHTP OCMOTpPA, HE 3aCTaeT HU OJHOTO CTEHAA JUis
IPOBEICHUSI OCMOTpa CBOOOJHBIM, OHA MOKHJIACT LIEHTP MPOBEACHUS TEXHHYECKOTO OCMOTpa
HEOOCITYKEHHOH.

2) ecnu MamiMHA, NPUOBIBIIAS B HEHTP OCMOTpA, HE 3aCTaeT HU OJHOTO CTEHJA JUIs
IPOBEJCHUSI OCMOTpPa CBOOOTHBIM, OHA TOKUAAET LEHTP MPOBEICHHUS TEXHHYECKOTO OCMOTpPA
HEOOCITy>)KEHHOH 4epe3 W MUHYT O)KUIaHUSL.

Pexomenparuu k pemennto 3anauu: N = 3; A = 14 en. B yac.; t = 0,4 gaca, ; w = 5 MuH.

Pabdora NeS. MHoromorouyHoe MporpaMMHUpoBaHME Ha s3blke Java. CUHXpOHM3ALMs
JIOCTYIA K 00IeMy pecypcy HECKOJIbKUX IOTOKOB € MCIIOJIb30BaHHEeM ceMadopoB (Semaphore)

Jlns u3ydeHus NMPUHIMIIOB paboThl ¢ cemMapopamMyu HEOOXOIUMO pEIIUTh 3ajady o IyJje
pPECYpCOB C OIpaHUYEHHBIM YHCIOM, B JJAHHOM Cilydae Tele(OHHBIX JIMHUM, M 3HAYUTEIHHO
OONBIINM YUCIIOM KJIMEHTOB, XKEJAIOUINX BOCIHOJIB30BaThCS OJHOM M3 MMHUH. Kamplii KiaueHT
MOJIy4aeT AOCTYI K JIMHUHU, IPUYEM TIOJb30BAaThCS MOYKHO TOJBKO OJHOW nuHHEH. Ecnu Bce
JUHUM 3aHATHI, TO KJIMEHT JXAET B TEYEHHE 33JaHHOI0 MHTEpBaja BpeMeHM. Eciam aumwur
OKMJAHUSl TPEBBIINICH, TE€HEPUPYETCS MCKIYEHHE U KIHWEHT YXOIUT, TaK MU He
BOCIIOJIb30BaBIINCH YCIIYTaMU IIyJa.

[Ipumep MHOTrOKaHaJbHOM CHCTEMBI MaccOBOrO OOCIYXMBaHUS C OTKa3aMH B
00CITy’)KUBAaHUH:

Kommepueckass ¢upma 3aHMMaeTcs IOCPEAHUYECKOH JAEATENbHOCTBIO IO MpPOAaxKe
aBTOMOOWMJIEH M OCYIIECTBJISIET 4YacThb MeperoBopoB Mo N TenedoHHBIM JUHHUAM. B cpennem
nocTynaer A 3BOHKOB B uyac. CpenHee BpeMs INpelBapUTENbHBIX MEPErOBOPOB CIIPAaBOYHOIO
xapakTepa cocTasiisieT t MuH. CpeiHee BpeMsl 0XKHIaHUs pa3roBOpa COCTABISET W MUH.

Onpenenurs:

1) OTHOCUTEJIbHYI0O M aOCOJIOTHYIO IPOIMYCKHbIE CIIOCOOHOCTH JIMHUM CBS3U
KOMMEpPUYECKON (PUPMBI;

2) OTIpENIeIUTh ONTHUMAJIBHOE YUCIIO JIMHUHA CBS3U, IOCTATOYHOE JJIS TOTO, YTOOBI

BEPOATHOCTH OTKa3a He npesbiiaina 20%.
Pexomenmanmu k pemenunro 3agaun: N = 3; A =75 exn. B yac.; t = 2 muH.; w = 0,5 MUH.

Padora Ne6. MmuoronoroyHoe mporpaMMmupoBaHue Ha s3blke  Java.  Ilaker
java.util.concurrent
3aganue:


https://math.semestr.ru/cmo/primer_25.php
https://math.semestr.ru/cmo/primer_256.php
https://math.semestr.ru/cmo/primer_25.php
https://math.semestr.ru/cmo/primer_256.php

Pa3zpaGoTraTh MHOIONOTOYHOE MPHIOKEHHE C  MCIOJb30BAaHHMEM  BO3MOYKHOCTEH,
npefocTaBlIsieMbIX MakeToM java.util.concurrent. He mcmonp3oBate cnoBo synchronized. Bcee
CYIIHOCTH, eJAloIIKe MOIYyYUTh JTOCTYIl K PEeCcypcy, AOJDKHBI ObITh NMOTOKaMu. Vcmonb30BaTh
Bo3moxkHocTi OOII. He ucnons3oBate rpadudeckuii nuarepdetic. Ilpunoxenne 10mKHO OBITH
KOHCOJIbHBIM.

BapuanT 3ananus onpezensercs B COOTBETCTBUM ¢ HOMEPOM KOMIIBIOTEPA.

BapuanTel 3a1anuii:

1. Iopr. Kopabau 3axomar B TOPT ISl pasrpy3Ku/3arpy3ku KOHTeHHepoB. Ywmcio
KOHTEHHEPOB, HAXOIUXCA B TEKYIIMH MOMEHT B IOPTY M Ha Kopabie, ODKHO OBITh
HEOTPULATENFHBIM U MPEBBILAIOIINM 3alaHHYI0 TPY30MOABEMHOCTh CYAHA M BMECTUMOCTh
nopta. B mopty paboTaer HeCKOJIBKO MPUYAIOB. Y OJHOTO MPHYaAJIa MOXKET CTOATH OAMH KOPalib.
Kopabip MOXeT 3arpyaThbCs y MpHyalia, pa3rpy’KaTbCs WIH BBIOIHATH 00a IECHCTBHUS.

2. Manenbkasi 0u0M0TEeKA. J[OCTYITHBI JIJIs1 YTEHUSI HECKOJIBKO KHUT. OJJMHAKOBBIX KHHT B
6ubnuoreke HeT. HekoTophle BBIAAIOTCSA HAa pYKH, HEKOTOPBIE TOJIBKO B YMTAIbHBIN 3a11. UuTaTens
MOJKET OpaTh Ha PYKU U B YMTAIbHBIH 3a]1 HECKOJIBKO KHHUT.

3. ABTOCTOSIHKA. J[OCTYITHO HECKOJIbKO MalIMHOMecT. Ha 0lHOM MecTe MOKEeT HaXOIUThCS
TOJIbKO OJIMH aBTOMOOWJb. Eciin Bce MecTa 3aHATHI, TO aBTOMOOMJIb HE CTaHET KJaTh OOJIbIIe
OTIPENIeTICHHOTO BPEMEHH | YEJIET Ha IPYT'YIO CTOSHKY.

4. CallCenter. B opranuzanuu paboTaeT HECKOJBKO orepaTopoB. Omeparop MOXKET
00CITy’)KMBaTh TOJBKO OJHOTO KJIMEHTa, OCTaJbHBbIE MOJDKHBI KIaTh CBoed odepenu. KimeHt
MOYKET IMOJIOKUTH TPYOKY M IIEPE3BOHUTH €IIe pa3 uepe3 HEKOTOPOe BPeMs.

5. ABTOOYyCHBIE OcTaHOBKHU. Ha Mapuipyre Heckoiabko ocTaHOBOK. Ha o/1HOM ocTaHOBKe
MOYKET OCTAHaBJIMBAThHCSI HECKOJIBKO aBTOOYCOB OJTHOBPEMEHHO, HO He 0oJiee 3aJaHHOI0 YuCIIa.

6. CpoOoanasi kacca. B pectopaHe ObICTpOro OOCIy>KHMBaHHsI €CTh HECKOJBKO Kacc.
[ToceTurenu CTOAT B 0Yepear B KOHKPETHYIO KAacCy, HO MOTYT MEPEUTH B APYryo odepeab Mpu
YMEHBIIEHUHU WM UCYE3HOBEHUU TaM OYepe/iu.

7. Touneab. B ropax cymiecTByeT /Ba KeJIe3HOJOPOKHBIX TOHHENS, 0 KOTOPBIM IT0e3/1a
MOTYT JIBUTAThCs B 000X HampaBieHusX. 1o 0001M KOHIIaM TOHHEIST cOOPaIoCh MHOTO TI0€3/I0B.
ObecnieunTh O€30MacHOE MPOXOKJIEHUE TOHHENEeH B 00ouX HarpaBieHusax. [loe3n MoHO
NepeHanpaBUTh U3 OJTHOTO TOHHENS B APYroW MPH MPEBBIIICHUN 3aJaHHOTO BPEMEHHU OXKUIaHUS
Ha Mpoe3I.

8. bank. lmeercs OaHK ¢ KaccupamM, KIMEHTaMH M HX cyeTamMu. KimeHT Moxxer
CHHMATh/TIOIOJIHATH/TIEPEBOIUTH/OIUIaYMBaTh/OOMEHUBATh  JIGHEXKHble  cpenacTtBa.  Kaccup
MOCJIEI0BATENbHO 00CTyKHBaeT KIMeHTOB. [loTok-HabmoaTenb ciaeIuT, 4To0bl B Kaccax BCeraa
ObUTM HaJMYHBIE, IPY CKOIUICHUH JICHET 0oJiee ONPENeIeHHON CYMMBI, YaCTh WX TIEPEBOTUTCS B
XpaHWIIUIIE, TIPU UCTOICHUH 3a11acOB HAJTMYHBIX MPOUCXOINT TIONMOJTHEHUE U3 XPaHUIIUIIIA.

9. AykumoH. Ha Topru BbICTaBIsIeTCS HECKOJNBKO JIOTOB. YUYAaCTHHKH ayKIIMOHA JIEIAIOT
3asBKH. 3aBKY MOYKHO KOPPEKTHPOBATH B CTOPOHY YBEIHUYEHHSI HECKOJILKO pa3 3a TOPTH OJJHOTO
J0Ta. AYKIMOH oOIpenenseT moOeauTens M MepeXxOoAuT K CIeaylolleMy JIOTy. YYacTHHUK, He
3aIIaTUBLINM 32 JIOT B 3aJJaHHBII POMEXYTOK BPEMEHHU, OTCTPAHSAETCS Ha HECKOJIBKO JIOTOB OT
TOPTOB.

10. Bupxka. Ha Toprax Opokepsl mpeanaraloT akUuWU Heckoidbkux ¢upm. Ha Oupike
COBEPIIAIOTCS JCHCTBUS 10 KYIUIE-TIPOIaXKe aKIMid. B 3aBHCHMOCTH OT KOJTMYeCTBa MPOAAHHBIX U
KYIUICHHBIX aKIMH MX LleHa u3MeHseTcsa. bpokepbl mpeiaratoT K MpoAake HEKOTOPYHO 4acTh
akuii. OT akTUBHOCTH M POCTA TaJIeHUs KOTHUPOBOK aKIIMK M3MEHSIETCS] UHIIEKC Onuprku. bupika
MOYKET IPUOCTAHOBUTH TOPTU MPHU PE3KOM MMaJCHUN UHJIEKCA.



11. Asponopt. ITocanka/BpicagKa MacCa)XUPOB MOXKET OCYIIECTBISATHCS Yepe3 KOHEUHOE
YHCII0 TEPMHUHAIOB M Ha3€MHBIM CIIOCOOOM 4Yepe3 KOHeuHOoe 4uciio TpamoB. CamoseTsl ObIBAIOT
pasHOi BMECTUMOCTH M JalbHOCTH nosieta. Oprann3oBaTh QYHKIIMOHUPOBAHHE a3POIIOPTA, €CIIU
NYHKTOB Ha3Ha4eHUs 4—6, ¥ 30H JaTbHOCTH 2—3.
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IIpunoxenne 2

OueHovHbIe CpeACTBA /1JIs1 MPOBeAeHHs MPOMEKYTOUHOM aTTeCTAlNU

a) OIIeHO‘leIe cpeacrea AJisl IPpOBEACHUA l'[pOMC)KyTO‘lHOﬁ arrecranmu:

Kon
WHJIMKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBA

IIK-7: Baageer cmoco0aMu pa3padoTKM NpoUeAyp HHTErpalMd NPOrPpaMMHBIX MOAYJieid, KOMIIOHEHT W Bepu(UKANUM BbINYCKOB
NMPOrPaMMHOI0 NPOAYKTA, BKJIKYas 0a3bl JAHHBIX

IIK-7.1

OrneHuBaeT BBIOOP MPOTPAMMHBIX CPEICTB
JUTS pa3paboTKu u Bepu(dUKaAIIN
HWHTETPAIIOHHOTO CIIOS
ABTOMATH3UPOBAHHBIX CHCTEM

Ilepeuens meopemuueckux 60npocos:

1. Cnoco6 co3nanus u 3amycka IoToka Ha OCHOBe paciuupenus kinacca Thread. Ipumep.
1. Cnoco6 co3manus W 3amycka IOTOKa Ha OCHOBE peanu3anuu nHTepgeiica Runnable.
HpHMep

[Taker java.util.concurrent. Ilepeuncienue TimeUnit.

OO0mbexThl cuHXpoHU3aMy. biokupyromue ouepeau. Ipumep.

O0bexTsl cuaxporm3armn. Cemadopsl. [Ipumep.

OO6mbexThl cunxponu3anuu. bapsepsl. [Ipumep.

O06bexThl cuaxponuzanun. «lllexommay. [Ipumep.

OO6mbexThl cunxponuzanuu. OoMen OnokupoBkamu. [Ipumep.

OO0nexThl cunxponu3aiuu. AnbrepHatua synchronized. Unrepdeiicst Lock. [Tpumep.
O6mbexTsl cuaxponmsanmu. Knacc ExecutorService u untepdeiic Callable. [Tpumep.
10 O06nexThl cuaxponusanuu. Kimace Phaser. [Tpumep.

11. Cnioco06sl co3/1aHus U 3aIycKa MOTOoKa.

12. Ynpaenenne norokamu. JKH3HEHHBIN K TOTOKA.

13. YipaBneHue npuopuTeTaMu U rpynnamMmu MOTOKOB.

14.TloToKu-1€MOHBI.

15. Metozs! 1 uHCTpYKIMHK (010K Koaa) synchronized.

16. KouTposns 3a goctynom K o0bekTy-pecypcy (Monutop). Metoasr wait(), notify() u
notifyAll().

17.TTaker java.util.concurrent. CriocoOb! ynpaBieHHsI HOTOKaMH.

Ipaxmuyeckue 3a0anus:

1. Hamucate MHOrONOTOYHYIO MPOTpaMMy JJIsi BBIYUCICHHUS TPUOIMKEHHOTO 3HAYEHUS
WHTETpasa METOAOM MPSIMOYTOIEHUKOB.

2. HanucaTb MHOTOIIOTOYHYIO MIPOTPaMMYy JUIsl BBIYMCIICHUS MPUOIMKEHHOTO 3HAYCHHUS
MHTErpajga METOJI0OM Tpameiuii.

3. HammcaTh MHOTOIOTOYHYIO MPOTPaMMYy JUIsl BEIYMCIICHUS] MPUOIMKEHHOTO 3HAYCHHUS

©ONDOAWN
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Kon
WHIUKATOpa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUN

OneHouHsble CpeacTBa

HWHTErpajia MeTo10M napadoi (Meto CUMIICOHA).

3adanus Ha pewenue 3a0ay u3z NPogheccuoHanrbHOU 001acmuU, KOMIIEKCHbIE 3A0AHU.
BBINONHATE BapHaHT CHHXPOHH3AIMU JOCTyNa K (aily Ui OJHOBPEMEHHOW 3aIluCH
uHpopmanuu N pa3TuIHBIMU TTOTOKAMHU.

1. B pesynbrare B (haits1 JOKHO OBITH BBIBEICHO (Hampumep, aisd N = 2 — KOJUYECTBO
MOTOKOB, M = 5 — KOJIMYECTBO COOOIICHMIA):

First0->0

Second0->0

Firstl->1

Second1->1

First2->2

Second2->2

First3->3

Second3->3

First4->4

Second4->4

2. B pesynbrare B (haiin JOIKHO OBITh BhIBEIEHO (Hampumep, it N = 3 — KOJIMYeCTBO
MOTOKOB, M = 4 — KOJIM4ECTBO COOOIICHUH):

A

AA

AAA

AAAA

AAAAB

AAAABB

AAAABBB

AAAABBBB

AAAABBBBC

AAAABBBBCC

AAAABBBBCCC

AAAABBBBCCCC

Tecmogvle mamepuanvl.

1. Kakoii u3 metonoB kimacca Thread B si3pike mporpaMMUpOBaHMs Java 3aImycKaeT MmoToK,
BBINOTHSST YHKITHIO TTOTOKA?
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Kon
WHIUKATOpa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUN

OneHouHsble CpeacTBa

a) join()
6) run()
B) sleep()
r) start()

2. ba3oBoe CBOWMCTBO KaKHUX MOTOKOB 3aKIIOYACTCS B BO3MOXXHOCTH OCHOBHOTO IOTOKA
NPUJIOKCHUsST 3aBEPIIUTh €ro BBHIIOJHEHHWE C OKOHYaHHEM Kojaa Mmerona main(), He
oOpairasi BHUMaHUs Ha TO, YTO MOTOK e1le padoraet?

a) IOTOK, CO3/IaHHBIN HAa OCHOBE pacimupeHus kiacca Thread

0) NOTOK-1EMOH

B) ITOTOK, CO3/IaHHBIA Ha OCHOBE peanu3anuu uHTepdeiica Runnable

3. B kakom cocTogHumn HaxoJUuTCs IIOTOK, CO3,I[aHHBII‘;1 Ha OCHOBC pcajiu3aliuu I/IHTep(beﬁca
Runnable?

a) BLOCKED

06) RUNNABLE

B) NEW

r) WAITING

n) TIMED_WAITING

e) TERMINATED




0c¢

0) Ilopsinoxk mpoBeJeHUs] NMPOMEKYTOYHOM aTTeCTAIlMU, NMOKA3aTeJld M KPUTePUHU
OLICHUBAHUS:

[TpomexxyTouHasi arTecTanusi MO AUCHUILUIMHE «MHOTOMOTOYHOE MPOrpaMMHPOBAHUE HA
A3bIKE Java» BKIIIOYAET TEOPETHUYECKHE BOIPOCHI, MMO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHUS
00y4aromuMUCs 3HAHUH, U MPAKTHUECKUE 33J]aHHs, BBIBISIOMINE CTENICHb COPMHUPOBAHHOCTH
YMEHUH U BIaJleHUH, IpoBOoaUTCA B (hOpME IK3aMEHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAITMOHHBIM
OuneraM, KaAblil U3 KOTOPBIX BKIIKOYAeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

IToxa3aTreu 1 KPpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLICHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN yPOBEHB
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUNU YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAHUI U yMEHHH Ha HOBbIE, HECTAH/IaPTHBIE CUTYALUH.

— Ha OIEHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOIYCKAIOTC OLIMOKM, MPOSIBISAETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00yJaromuNCsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHsS TPU OINEPUPOBAHUU 3HAHUSAMH H
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYECKOro MarepHaja, JOMYCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAIUU, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



