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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4eOHOM rojly Ha 3aceanuu Kadeapsl BbuucinTensHONW TEXHUKH M TPOTPAMMHUPOBAHUS

[Iporokosn or 20 . Ne

3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM rojy Ha 3acefaHud Kadeapsl BBUUCIUTENFHONW TEXHUKH M TPOTPAMMHPOBAHUS

[Iporokom o 20 1. Ne

3aB. kadenpoit O.C.i()l"yHOBa

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2027 - 2028
y4eOHOM rojly Ha 3aceJaHuM Kadeapsl BbluucIUTENbHON TEXHUKU U IPOTPaMMUPOBAHUS

[IpoTokomoTr 20 . Ne

3aB. xadenpoit O.C.foryHOBa

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u ojo0peHa it peanm3armu B 2028 - 2029
y4eOHOM ro/1y Ha 3aceaHuu Kageapbl BBIYUCIUTENbHON TEXHUKH U MPOTPAMMHUPOBAHUS

IIporokosm o 20 1. Ne

3aB. xadenpoit O.C. JlorynoBa

Paboyas nmporpamma nepecMoTpeHa, o0cyxaeHa 1 ogo0pena s peanusaruu B 2029 - 2030
y4eOHOM roy Ha 3aceaHuu KadeaApsl BhIYHCIUTENBHON TEXHUKH U IPOTPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne

3aB. xadenpoit 0.C. iOFYHOBa




1 Henu ocBOCHUSI AMCHUIIIMHBI (MOYJIs1)

Henstmu ocBOoeHMS] OUCHUILUIMHBL (MOIynsl) «MHOrOmoTOYHOE MPOrpaMMUPOBAHHUE Ha
A3bIKE Java» ABISETCS O3HAKOMIIEHHME CTYJEHTOB C KOHLENTYaJlbHbIMH OCHOBaMHM U
0COOEHHOCTSIMH peai3alii TEXHOJIOTUH MHOTOTIOTOYHOTO MTPOTPaMMHPOBAHUS Ha SI3bIKE Java ¢
UCIOJb30BaHUEM OMOMMOTEKN CTaHIapTHBIX kiaccoB JRE W mpumeHeHue NOIyYeHHBIX B
IIPOLIECCE OCBOCHUSI AUCLUIIIIMHBI 3HAHUM, YMEHHI U HAaBBIKOB Ha PAKTUKE.

JI1st TOCTHKEHUS TIOCTABJICHHOM 1IENH B Kypce « MHOTOIIOTOYHOE IPOrpaMMHUPOBAHHE Ha
S3bIKE JaVa» periaroTcs 3aaun:

- U3y4€HUE KOHLIENLUHU MTapalIeIbHbIX BBIUMCIICHU;

- U3YyYEHHE BCTPOEHHBIX CPEICTB s3blKa Java Juisi opraHu3aldyd MHOTONOTOYHBIX
BBIYHCJICHUM;

- U3y4YEHUE CTaHJIAPTHBIX KiaccoB 6ubamoreku JRE, ncrnonap3yemMpix B MHOTOITOTOYHOM
IDOrDAMMUDOBAHUH.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOorpaMmsl

JucuunnmHa MHOronoTo4Hoe MpOrpaMMUPOBAHME Ha sI3bIKe Java BXOJWUT B 4YacTh
yueOHOro 1asa GopMHUpYEMYI0 yHaCTHUKaMH 00pa30BaTeNIbHbIX OTHOIIEHUH 00pa30BaTeIbHOMN
MIPOrpPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAMMBI  3HaHMS  (YMEHHUS,  BIJIQJICHHS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

YycieHHble METOIBI

[IporpamMmmupoBanne

[IpuknagHas maremaTHka

CTpyKTYpbI U MOJIENH IaHHBIX

3HaHusA (YMEHUs, BIAJCHUS), OTYYEHHbIE IPU U3YYEHUM JAHHOW JUCLUIUIMHBI OyIyT
HE0O0XOAUMBI 7151 U3yUCHU S IUCLIUIINH/TIPAKTHK:

Teopus BBIYMCIAUTENBHBIX IPOLIECCOB

BrimonHenue u 3amuTa BITYCKHONW KBATH(PUKAITMOHHON paboThI

[IpoexTupoBaHKEe MPOrpaMMHBIX CPEJICTB

3 Komnerenuuu odyuyarierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHUS

AUCUUIJIMHBI (MOYJIS) M IJIAHUPYEMbIeE pPe3yJbTAThl 00y4eHUs

B pe3ynpraTe ocBOeHUs AUCUMILIMHBI (MOIy/s) « MHOTOMOTOYHOE MPOTrpaMMHUPOBAHHE
Ha s3bIKe Java» o0yJaromuiics J0KeH 001a1aTh CIeIyIOIUMHA KOMIETEHIIUSIMHU:

Ko nanukartopa WHaukaTop TOCTHKEHUS KOMIIETEHIIUN

[IK-7 Bnageer cmocobamMu pa3pabOTKU MPOLEAYyp HWHTErpaluu IMPOrPaMMHBIX MOJTYJEH,
KOMITIOHEHT ¥ BepH(HUKAIIMU BHITYCKOB IPOrPaMMHOTO MTPOYKTA, BKJIIOUas 6a3bl JAHHBIX

IK-7.1 OnenuBaeT BIOOP MPOTPAaMMHBIX CPEACTB JUIs pa3pabOoTKU U BEpUPUKAITUU
MHTETPAIMOHHOTO CJIOSi aBTOMATU3UPOBAHHBIX CHCTEM




4. CTpyKTypa, 00b€M U coep:KaHHue JMCHHUILIMHBI (MOAYJIs1)

OO0mast TpyI0eMKOCTh AUCIUILTMHBI COCTABISICT 4 3a4eTHRIX equHuI 144 akan. 4yacoB, B TOM YHCIIE:

— KoHTakTHas pabora — 10,6 akaz. gacos:
— ayIMTOpHas — 8 akaJl. 9acoB;
— BHeayIuTOpHast — 2,6 akaj. 9acos;

— camocTosiTenbHas pabota — 124,7 akaj. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akas. 4ac;

— MMOATOTOBKA K 9K3aMeHy — 8,7 akaj1. gac

dopma aTTecTaluy - SK3aMEH

AynuTopHast g s
KOHTaKTHas pa60Ta E E Dopma TeKyLero
S B
B aKaj. yacax 5] 1201 KOHTPOJIS
Paznen/ Tema 2, ( A ) E R . P Kon
> 3 © | camocTosiTensHO# | ycrieBaeMOCTH U
JIACIATUTAHBI R E = . | xommeTeHIUH
o & paboTh TPOMEKYTOTHOMN
na6. | mpakt. | €8
Tex. - [ PAKT. | = o aTTecTalyy
3aH. 3aH. | U &
1.  OcHoBHbIE  CBeleHHS O
MHOTOITOTOYHOM
IIPOrpaMMHPOBAHUH.
1.
CamocrosTenbHOe
U3Yy4YCHHE YUEOHOM
Y HayYHOH
JIUTEPaTypBhl.
11
2. PaGota c
AnmnapaTHO-IIPOrpaMMHBbIE .
3MEKTPOHHBIMU YerHblit ompoc
cpeacTBa OpraHu3alyu 1 12 [K-7.1
OubIMoTEeKaMH. (cobecenoBanue)
MHOT'OITOTOYHBIX
o 3. IloaroroBka kK
BBIYHMCIICHUI.
CEMHHAPCKOMY,
PaKTUIECKOMY,
nabopaTopHO-
NPAKTUIECKOMY
3aHATHIO.
3
1.
CamocrosTenpHoe
U3y4YCHUE YYCOHOM
Y HAyIHOH
JITEPATypBHI.
1.2 OcHOBHBIC TPUMHUTHBHI, 2. Pabora ¢
HCIIONIb3yEMbIe B 12 SJIEKTPOHHBIMU VYerHbli onpoc K-7.1
MHOTOIOTOYHBIX OubIIMoTEKaMH. (cobecenoBanue) '
TIPUIIOKEHUSX. 3. Iloaroroska k
CEMHIHAPCKOMY,
NPaKTHIECKOMY,
n1abopaTopHO-
MPAKTHIECKOMY
3aHSATHIO.
Hroro no pazgeny 1 24

2. SI3pIk Java M MHOIOITIOTOYHEIE
BBIYUCIICHHUS.




1

HUroro no paznery

CamocrosTensHoe
21 Kmacc Thread wu u3ydeHne yaeOHo
uHTepdeic Runnable. U HAY4HOU
JKn3HeHHsIi LUKIT JINTEPATYPBI.
IIOTOKA. YTIpaBJIeHUE 2. Pabora c 1. Ycernslii onpoc
[IPUOpUTETAMU U TPYMIBI 24 9NIEKTPOHHBIMH | (cobecenoBaHHE). K-7.1
IIOTOKOB. VYupasnenue oubmmorekamu. | 2. JlabopaTopHbIe
notokaMu. [loTOKH—7aEMOHBI. 3. IloaroroBka k paboThI.
IloTokHm ¥  HCKIIOYEHHS. CEMHHAPCKOMY,
ArtomapHbie THIIBI u HPaKTHYECKOMY,
moaudukarop volatile. 71ab0paTopHO-
HPaKTHYECKOMY
3aHSTHIO.
1
CamocrosTensHoe
u3ydyeHue yueOHoi
U Hay4HOH
2.2 MeToapl CHHXPOHU3ALNH JIUTEPATYPBL.
TTOTOKOB. Merton 2. Pabora c 1. Yernslit onpoc
synchronized.  Wuctpykimst 24 ANIEKTPOHHEIME | (cobeceoBaHueE). K-7.1
synchronized. MoHwurop. 6ubnuorexkamu. | 2. JlabopaTopHbIe '
Meromsr  Wait(), notify() wu 3. TloxroroBka Kk padoTHI.
notifyAll(). CEMHHAPCKOMY,
HPAKTHYCCKOMY,
nabopaTopHO-
HPaKTHYECKOMY
3aHSTHIO.
1.
CamocrosiTenbHOe
2.3 Hogeie CIIOCOOBI U3y4YCHUE YYeOHOM
yIpaBICHHS HOTOKaMH. U HaY4HOU
Iepeuncienne  TimeUnit. JIUTEPATYPBL.
Brokupyromue odepesu. 2. Pabora c 1. Vernsiit onpoc
Cemadopsl. Bapnepsi. 24 3NIEKTPOHHBIMH | (cobecenoBaHue). K-7.1
"[exonnma". O6meH oubnuorexkamu. | 2. JlaGopaTopHbie '
OJIOKHPOBKaMH. 3. INoaroroBka k paboThI.
Anprepaatusa synchronized. CEMHHAPCKOMY,
ExecutorService u Callable. MPAKTUIECKOMY,
Phaser. 71a60paTOpHO-
OPAKTHYECKOMY
3aHATHIO.
72

MHOT'OITOTOYHOI'O

MHOT'OITOTOYHBIX BBIYHCICHUH.

3. [IpakTnueckue ACTICKTBI

MIPOrPaMMHUPOBAHUS U TPOOIIEMBI,
BO3HHMKAIOIIME IIPU OpraHU3aluu




3.1

MHOI'OITIOTOYHOI'O
MIPUJTIOXKCHUS.

CXEMEI BSaHMOHCﬁCTBHH
IIOTOKOB B MHOI'OIIOTOYHOM
MIPUTIOXKCHUH.

Apxutexrypa

Pa3paborka

1.
CamocrosiTenbHOe
u3ydyeHue yueOHoi
Y Hay4HOH
JIATEPATYPEHI.

2. Pabora ¢
ANIEKTPOHHBIMHU
Ooubimorexamu.
3. IloaroroBka k
CEMHHAPCKOMY,
MPAKTUIECKOMY,
nabopaTopHO-
MPAKTHIECKOMY
3aHATHIO.

1. Yernslii onpoc
(cobecenoBanue).
2. JlabopartopHsie

paboThI.

IK-7.1

3.2 Ortnangka, TeCTHpOBaHHE

nu

MHOTOIIOTOYHBIX
MIPUIOKEHHH.

MOHUTOPHUHI

1.
CamocTrosaTensHOe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPBL.

12 INEKTPOHHBIMU
3. INoaroroBka k
CEMHHAPCKOMY,
MPAKTUIECKOMY,
nabopaTopHO-
MPAKTHIECKOMY
3aHSTHIO.

2. Pabora c 1.
(cobecenoBanue).

OMOINOTEKAMU. 2.

YceTHBIH onpoc

JlaGopaTopHble
paboThI.

[K-7.1

3.3 Buokuposku (deadlock),
Croco0bl UX JUATHOCTHKH U
yCTpaHEeHHSI.

1.
CaMOCTOsATEIBHOE
U3y4YCHUE YYeOHOM
Y HayqHOH
JIUTEPATYPBHI.
2. Pa6ora ¢
3JIEKTPOHHBIMH
OMOIMOTEKAMH.
3. IToaroroBka kK
CEMHUHApPCKOMY,
MPaKTUYECKOMY,
nabopaTopHO-
MPaKTUYECKOMY
3aHATHIO.

1. Vernsiit onpoc
(cobecenoBanue).
2. JlaboparopHsbie

paboThL.

IK-7.1

3.4 TloBbIIeHE
MIPOM3BOJMTEILHOCTH
MHOT'OITOTOYHBIX
BBIYMCIICHUH

1.
CamMocTosTeNnbHOE
HU3ydeHHe yueOHOH
¥ HAYYHOU
JUTEPATYPHI.
2. Pabora ¢
3JIEKTPOHHBIMH
OHOJIMOTEKAMH.
3. Iloaroroska k
CEMHUHApPCKOMY,
MPaKTUYECKOMY,
nabopaTopHO-
MPAKTUYECKOMY
3aHATHIO.

10,7

1. VerHslit onpoc
(cobecenoBanue).
2. JlaboparopHsbie

paboThI.

MK-7.1

Hroro no pazgeny

28,7

HUroro 3a cemectp

124,7

OK3aMCH

Wroro o mucruminne

124,7

OK3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpagunnoHHbIe 00pa30BaTEIbHBIC TEXHOJIOTUU, OPUECHTHPOBAHHBIC HA OPTaHU3AINIO
0o0pa3oBaTeNbFHOTO TpoIlecca W MPEANONATaoNlyl0 MPSIMYI TPAHCISIHMIO 3HAHUH OT
MPEToIaBaTeINs K CTY/ICHTY.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WudopmanmionHas JeKuus — TIOCIEIOBATEIbHOE H3JIOKEHHE MaTepuaja B
JTUCIHUIUTMHAPHON JIOTHKE, OCYIIECTBISEMOE IMPEUMYIECTBEHHO BEpOATBHBIMU CpPEICTBAMU
(MOHOJIOT TIperoIaBaTess).

JlabopaTopHast paboTa — opranuzaius yaeOHoU pabOThI C peaTbHBIMU MaTePUATbHBIMU U
MH()OPMAMOHHBIMA OOBEKTaMH, SKCIICPUMEHTAIbHAS pPadoTa C aHAJOTOBBIMH MOJCISIMU
peanbHBIX 00BEKTOB.

2. Texuoyoruu mpoOIEMHOTO OOydeHUST — OpTaHu3anus 00pa3oBaTEILHOTO IpoIlecca,
KOTOpasi MPEAIoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JIaHUE YUCOHBIX MPOOIESMHBIX
CUTYAITUH JUTS CTUMYJTHPOBAHUS aKTHBHOW MIO3HABATEIILHOM JICATEILHOCTH aCITUPAHTOB.

3. HTepakTUBHBIC TEXHOJOTUU — OpraHu3alus 00pa30BaTEIBHOTO Ipolecca, KoTopas
MIPEJITOJIaracT akTHBHOE U HEJTMHEHHOE B3aWMOICHCTBHE BCEX YIaCTHUKOB, IOCTH)KCHHE HA 3TON
OCHOBE JINYHOCTHO-3HAYUMOTO JJIs HUX 00pa30BaTeIbHOTO pe3ysbTaTa.

@dopMBI yUEOHBIX 3aHITHHA C WCIOJIH30BAHUEM CIICIIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTUH:

Jlexusi «0OpaTHOM CBSA3M» — JIGKIMS-TIPOBOKAIMs (M3JI0KEHUE MaTepHuala ¢ 3apaHee
3aIJIaHUPOBAHHBIMU ommbOKamu), JIeKIHs-0ecena, JIEKIUA-TUCKYCCHS,
JEKIHs-TIpecc-KOHPEPESHITHS.

4.  HVadbopMalMOHHO-KOMMYHUKAIIMOHHBIE  OOpa30BaTelbHbIE  TEXHOJOTHH  —
opraHusaius 00pazoBaTeNIbHOIO Mpoliecca, OCHOBAHHAS Ha MPUMEHEHUH IIPOTPaMMHBIX Cpell U
TEXHUYECKUX CPEJICTB paOOTHI C 3HAHUSIMU B PA3JIMYHBIX PEAMETHBIX 001aCTAX.

6 YueOHO-MeTOouYecKOe 00ecniedeHue CaMOCTOATEIbHOIH PadoThl 00YYAKOIIUXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI TPOMEKYTOUHOI aTTecTaAluU
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOoqUYecKOe M HHPOPMAIIMOHHOE o0ecTieueHHe JUCHUTIIMHBI (MOTYJIs)

a) OcHoBHas1 IMTEpPaTypa:

1. KapemnoBa, E. JI. OCHOBBI MHOTOIIOTOYHOTO M MapauIeIbHOTO MPOrPaMMHPOBAHHUS:
VYuebHnoe nocobue / Kapenora E.JI. - KpacHosip.:CDYVY, 2016. - 356 c.: ISBN 978-5-7638-3385-0.
- Tekcr : anexTponnsid. - URL: https://znanium.com/catalog/product/966962 (nata obpaiueHus:
29.10.2020). — Pesxum 0CTyMA: O MOITUCKE.

2. I'ycproBa, O.1. OOBEKTHO OPHUEHTUPOBAHHOE MPOTrpaMMHUpOBaHUE B Java : ydueOHOe
nocobue / O. U. I'ycpkoBa. - Mocksa : MIIT'Y, 2018. - 240 c. - ISBN 978-5-4263-0648-6. - Tekcr

anextponnsii. - URL: https://znanium.com/catalog/product/1020593 (mata o6GparieHus:
29.10.2020). — Pesxum qocTyIma: mo HOImUCKe.

0) lonostHuTEIBLHAS TUTEPATypa:

1. Bactotkuna, 1. A. TexHosorusi pa3paboTku 00bEKTHO-OPUEHTUPOBAHHBIX POTrpaMM
Ha JAVA / Bactotkuna U.A. - HoBocubupck :HI'TY, 2012. - 152 c.: ISBN 978-5-7782-1973-1. -
Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/557111 (nata oGpaieHus:
29.10.2020). — Pexxum A0CTyMa: 1O MOAMUCKE.

2. Teopusi BEIYMCIUTENBHBIX MTporieccoB. [Ipaktukywm : mpaktukym / A. H. Kanuraes,



10. B. Kouepxwunckas, B. /[. Tyraposa, /[. H. Ma3uun ; MI'TVY. - Marautoropck : [MI'TV], 2017. -
83 c. : ui., TalII., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3271.pdf&show=dcatalogues/1/113734
0/3271.pdf&view=true (nara oopamenus: 23.10.2020). - MakpooObekT. - TeKCT : IEKTPOHHBIH. -
Nmeercsa neyaTHbIN aHAJIOT.

B) MeroauyecKkue yKasaHus:

r) [Iporpammuoe ob6ecnneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecnieueHne

Haumenosanue [10 Ne norosopa Cpok 1eicTBUS IUIICH3UN
Oracle Open JDK  |cB0OOHO PaCIpOCTPaHIEMOE 0eCCPOUHO
NetBeans CcBOOOTHO pacIpoCTpaHsIeMOe 0OEeCCPOYHO
JetBrains IDEA CcBOOO/THO pacrmpocTpaHseMoe 5eCChOHO
Community Edition |[[1O p
Eclipse CcBOOOTHO PacIpoCTPaHIEMOE 0eccpOUHO

IIpodeccuonaibHbie 0a3bl JAHHBIX U HH(OPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
Hanmonanenas nH(}OPMAaIIMOHHO-aHAIUTUYECKas URL:
cuctema — POCCUICKNI MHIIEKC HAYYHOTO LIMTUPOBAHUS P . .
(PUHLI) https://elibrary.ru/project_risc.asp
®denepanbHOE rocyapcTBEHHOE OroKeTHOE
YUpEKICHUE «DenepanbHbIi nactutyt|URL: http://www1.fips.ru/

MIPOMBIIICHHON COOCTBEHHOCTHY
9 MarepHajibHO-TEXHHYECKOE o0ecreueHne JUCIUIIITHHBI (MOILYJIA)

MartepuanbHO-TeXHUUYECKOE 00ecriedeHne TMCIUIUINHBI BKIIIOUAET:

1. JlexuunonHas aynutopus ayna. 282. MynbTUMeIuiHbIE CPEACTBA XpAHEHUS, Mepeladu U
npecTaBieHus HHGOPMALIUU.

2. Kommnprotepasie kinaccol Llentpa nadopmanmonnsix Texaojgoruii ®I'bOY BO «MI'TVY».
[lepconanpHble KOMOBIOTEPHI, OOBEAMHEHHBIE B JIOKAJIbHBIE CETH C BbIXOJOM B Internet,
OCHAII[EHHbIE COBPEMEHHBIMHU MPOTPAMMHO-METOJMYECKUMH KOMIUIEKCAMH JJIsl pelIeHUs 3a7a4 B
ob6nacTu ”HPOPMATUKHU U BRIYUCIUTEIHHON TEXHUKH.

3. AyIuTopuu JUIsl CaMOCTOSITENbHON paboOThl: KOMIBIOTEPHBIE KJIACCHI;, YUTAIbHBIC 3aJIbl
oubmuoreku. Bee knacesl YUT u ACY ¢ nepcoHaabHBIMU KOMITBIOTEpaMU, BBIX010M B UHTEpHET U
C JJOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIITMOHHO-00Pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

4. Aynutopuii Ui TPYNIOBBIX U UHIWBUYaTbHBIX KOHCYIbTAIMH, TEKYIIEr0o KOHTPOJS U
pOMEXyTouHOH aTTectanuu. Aya. 282 u kinaccsl YUT u ACY.

5. [Tomemienus Ui caMOCTOSTENbHOM paboThI 00yUarOIKUXCs, OCHAIIEHHBIX KOMIIBIOTEPHOMH
TEXHUKOM € BO3MOJKHOCTBIO TOJKIHOYEHHA K ceTu «lHTepHeT» W HammuMeMm JocTyna B
3JIEKTPOHHYIO HH(OPMaIIMOHHO-00pa3oBaTeNbHyIo cpeny opranuzanuu. Knaccst YUT u ACY.

6. Ilomemenuss [uig XpaHeHUS M HOPOPUIAKTUYECKOTO OOCTYXHBaHHS Yy4eOHOTO
oOopynoBanus. LleHTp nH(pOpMaMOHHBIX TEXHOJIOTUH — aya. 372.



IIpuiaoxenue 1

Y4eOHO-MeTOANYECKOE 0O0ecTieyeHrne CAMOCTOAATeIbHOI padoThl 00y4aromuxcs

ITo mucuumumHe «MHOTONOTOYHOE IMPOrpaMMHUpPOBAHME Ha fA3bIKE Javay NpeaycMOTpeHa
ayJUTOpPHAs ¥ BHEAYJAUTOPHAS CAMOCTOSITeNIbHAs paboTa 00yJIatonIiXCsl.

AynuTopHasi caMoCTOsiTeNIbHasE padoTa CTYJACHTOB IPEAIoiaraeT BBHIMOJHEHHE pPadoT Ha
na0opaTOpHBIX  3aHATHSAX.  BHeaymuTopHas — caMocTosiTenbHas — pabora  oOydaromuxcs
OCYILIECTBJISIETCSI B BUJI€ M3YyUYEHHS JIMTEPATyphl 110 COOTBETCTBYIOIIEMY pa3elly ¢ IpopaboTKOM
MaTepualia MpH TMOATOTOBKE K BBIIOJIHEHUIO Ja0OpaTOPHBIX paboT M clade dSK3aMeHa MO JaHHOU
JTUCLUILINHE.

[IpumepHbIe 3a1anus K 1a00paTOPHBIM 3aHATHSIM:

Pa6ora Nel. MHoromnotrouHoe mporpamMmmupoBaHue Ha si3bike Java. Kitace Thread u untepdeiic
Runnable

Hanmcate MHOTONOTOYHYIO TpOTpamMMy JUIS PEIICHHUS CIEAYIOIIEH 3aadu: CcoCmasumy
ANROPUMM U NPOSPAMMY Ol HAXOMHCOEHUS KOIUuYecmsa demuvlx u Heyemuwvix N-3naumwix uucer,
COCMOAWUX U3 YUudp, Komopwvie NONAPHO ABNAOMCS COCeOHUMU 6 HamypanbHom psady. N 3adaemcs
noavzoeamenem (Hanpumep, N=8, N=10). 1 mpoBecTH CpaBHHUTEIILHBIH aHAIHU3 OBICTPOACHCTBHUS
pabOThI AITOPUTMBI TIPU PAa3HOM KOJMYECTBE MOTOKOB K, COrNIacCHO HIKEMPUBEICHHOW TaOIIHIIE.

CpasHumenbHblll aHANU3 pe3yibmamos

KomnuecTBo HallIEHHBIX YUCET KonnuectBo Bpewms
Komnbrorep
(4eTHBIX / HEUETHBIX) OTOKOB K BBITIOJTHEHUS *, CEK

N-3HauHoCTh yricia N=8
1
2

Kimacc Thread 4
8
64
1

Hurepdeiic Runnable 4
8
64

N-3HauHocTh unciaa N=10
1
2

Knacc Thread 4
8
64
1

Wutepodeiic Runnable 4
8
64




Pabdora Ne2. MHoronoroyHoe MporpaMMHUpPOBAHME B PpEIICHUM 337ad YHUCIEHHOTO
HUHTErpUPOBAHUS

Hanmcate MHOTONOTOYHYIO TpOTpamMMy JJISi BBIYMCICHHUS NPUOIMKEHHOTO 3HAYCHUS
MHTETpaja METOJaMH IpPsIMOYrOJbHHUKOB, Tpanemuid u mapabon (meron Cumncona). Ilporpamma
3amyckaeT K MOTOKOB, KOTOpbIE HAYMHAIOT BBIUMCISATH 3HAYCHUE ONPENCIICHHOTO HMHTErpaia o
3aJjaHHO# (hopMyIie, TIaBHBII MOTOK OKMAAET 3aBEPIICHHS BEIYUCICHU BCEMH MMOTOKAMHU U 3aTEM
BBIBOJIUT 3HAYCHUE BBHIYMCICHUH Ha 3KpaH. [loToku, paboTas mapayuieabHO, HCIOIB3YIOT 00BEKTHI
CHHXPOHH3AINHU JJIs1 K3MEHEHUS 3HaUCHHsI 0011 TepEeMEHHOM.

[IpoBepuTh pe3yabTaT BBIUMCIEHUSI C MOMOILBIO MOJIPOrPaMMBbI, COCTOAILIEH U3 OJHOIO
LUKJIA.

CpasnumenbHulil aHanu3 pe3ynvmamos
3HaueHUe U BpeMs BbIUUCIICHUS UHTErpaia QyHKINUN

MeTo/ BBIYHCICHUS 3HAYEHUS f(x) (a<x<b)

uHTerpaia GyHKIHHA Bpewmst pacuera npu K-notokax, ceKyH[
3HAaYCHHE
k=1 k=2 k=4 k=8

Meroa npsIMOYTOJIbHUKOB

Meron Tpaneuuit

Merton mapa6os (Cumrcona)

Bapwuants! 3aannii:

Bapuanr HuTerpan 3 _
10. |f(x) = f arcsin dx
. )= .[S'Sﬂdx 0 1+x
' 1 xy1+In(x) 1. | = J’l |x2 — 1] dx
N ' o (x2+DVxt+1
2. |flx)= (tg?(x) + ctg?(x))dx 5 x. )
.L/6 12 |f) = J‘l Se* - (1+ sin(x))
R 0 1+ cos(x)
= | i 3 o= [ sy
*In?(x) o (I+x)Vx2+1
4. |f(x) = f dx

1

In(2)

5. |f(x) = VeX —1dx

1

1

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

0

*odx
W) B
V3
8. f(x)=f x - arctg(x)dx

9. |[f(x)= fe(x - In(x))?dx




Pabdora Ne3. MHoronoro4yHoe IporpaMMHpoBaHMe Ha s3blke Java. CuHxpoHHU3anus
JOCTYIAa K 001IeMy pecypcy HECKOIBKHX ITOTOKOB

Hepenko Bo3HHMKaeT CHTyalus, KOTJa HECKOJIbKO MOTOKOB UMEIOT JOCTYIl K HEKOTOPOMY
00BEKTY, TIPOIIE TOBOPS, MBITAIOTCS KCIOJIL30BATh OOIIMA pecypc M HAaYMHAIOT MEMIATh JPYT
npyry. bonee Toro, oHu MOTYT MOBpenuTh 3TOT 0oOIMA pecypc. Hampumep, Korjia aBa moToka
3aMmMchIBaloT HHPopMaIuio B (Haiin/o0beKT/IOTOK.

BBITIOJIHUTE BapuaHT CHHXPOHU3ALMU JOCTyna K (aiiy uisi OJHOBPEMECHHOW 3aIrucu
napopmanuu N pa3TMIHBIMHA TOTOKAMH.

1) 3ananue 1: B pe3ynbTare B daiisl 100KHO OBITH BhIBeIeHO (Hampumep, aust N =2 —
KOJIMYECTBO MOTOKOB, M = 5 — KOJIMYECTBO COOOIIECHNUIA):

First0->0

Second0->0

First1->1

Second1->1

First2->2

Second2->2

First3->3

Second3->3

First4->4

Second4->4

2) 3ananmue 2: B pesynbTaTe B (haiis 10pKHO OBITH BEIBeIeHO (Hampumep, 1t N =3 —

KOJIMYECTBO MOTOKOB, M = 4 — KOJTMYECTBO COOOIICHUA):
A

AA

AAA

AAAA

AAAAB
AAAABB
AAAABBB
AAAABBBB
AAAABBBBC
AAAABBBBCC
AAAABBBBCCC
AAAABBBBCCCC

PaGora Ne4. MHOronmotoyHoe MporpaMMHpoBaHuE Ha s3bike Java. CHHXpOHH3AIMs
J0CTyIa K oOIIeMy pecypcy HECKOJbKHX MOTOKOB C MCIIOJBb30BaHMEM OJIOKHpYIOLIeH ouepean
(BlockingQueue, BlockingDeque)

Peammzanuu untepdeiicor BlockingQueue u BlockingDeque npemiararor MeTomsl IO
N00aBIICHUIO/M3BICUEHHIO JIEMEHTOB C 3aJepKKaMHi. MaKkCUMalIbHBIH pa3Mep odepenn J0JKEeH
ObITh 3aJ]aH MpU €€ CO3/IaHWHU, a UMEHHO, BCe KOHCTpyKTOphl kiacca ArrayBlockingQueue
NPUHUMAIOT B Ka4eCTBe Mapamerpa capacity anuny ouepean. [lycts 00bsiBICHA OUepeab U3 TSTH
3JIEMEHTOB. V3HauanbHO B HEH pa3MeIlleHbl TPU dJIEMEHTa. B mepBoM MOTOKE MPOU3BOIUTCA
MOTIBITKA JTOOABJIEHHUS TpeX 2J1eMEHTOB. J[Ba M00aBsTCS YCIEIIHO, a MPH MOMbITKE J100aBICHUS
TPETHEro MOTOK OYyJET OCTAHOBJIEH /10 MOSBIEHHUS CBOOOJHOTO MecTa B ouepeau. Tonbpko Korjga



BTOpOfI IIOTOK HM3BJICUYCT OJHUH DJJIIECMCHT H OCBO6OZ[I/IT MECTO, HepBbeI INOTOK TIIOJIy4YUT
BO3MOJKHOCTh JI00aBUTH CBOI 2JIEMEHT.

Jnist u3ydeHusl TPUHIMIOB PabOThl ¢ OJIOKUPYIOIIEH OuYepeabl0 HEOOXOIUMO PELIUThH
3ajauy:

Nmeercs LHCHTp MMPOBCACHUA TCEXHUYCCKOIO OCMOTpa MallHMH C N CTCHAaAMU JIsA
mpoBenieHus: ocMoTpa. Ha ocMoTp W BhIsiBIIeHUE Ae(PEKTOB KAXKIOW MAIIMHBI 3aTPAavyndBacTCs B
cpenneMm t yacoB. Ha ocMOTp mocTymaer B cpefHeM A MalllvH B 4ac. B omnpeneseHHbIil MOMEHT
BpEMEHHU paboTaeT TobKo ouH U3 N cTeHI0B mpoBeeHus ocMoTpa. HaxoxieHne MalmHbl yxe
Ha CTEH/JIE, TapaHTUPYET NPOBEJCHUE TEXHUUECKOTO OCMOTpA.

OnpenenuTh OTHOCHUTEIbHYI0O W aOCOJIIOTHYIO TMPOMYCKHBIE CIOCOOHOCTH IIEHTpa
MPOBCACHUA TCXHUYCCKOTO OCMOTpPAa MAalllMH IMPU CICAYIOIINUX YCIIOBUAX!

1) ecnu mamvHa, MPUOBIBIIAsT B IEHTP OCMOTpa, HE 3aCTaeT HU OJHOTO CTEHAA s
IMPOBCACHUA OCMOTpa CBO6OI[HI>IM, OHa MOKHUAACT LCHTP MPOBCACHUA TCXHHUYCCKOI'O OCMOTpa
HEOOCITYKEHHOI.

2) ecnu MailvHa, NpuUOBIBIIAas B LIEHTP OCMOTpa, HE 3aCTaeT HU OJHOTO CTEHJa s
MMPOBCACHUA OCMOTpa CBO60}1HI)IM, OHAa MOKHUIAACT LCHTP MPOBCACHUA TCXHHUYCCKOI'O OCMOTpa
HeoOCTyKEeHHOU yepe3 W MUHYT OKHUJIaHUS.

Pexomenmaruu k pernennto 3agaun: N = 3; A = 14 exn. B yac.; t = 0,4 gaca, ; W = 5 MuH.

Padora NeS. MuoromoroyHoe mporpaMMUpOBaHHE Ha s3bIke Java. CHHXpOHHU3AIMS
JOCTYyIIa K 00IIeMy pecypCy HECKOIBKHX IIOTOKOB C MCITOJIb30BaHKeM cemadopos (Semaphore)

Jlnst u3ydeHus MPUHIUIIOB PaboThl ¢ cemadopamMu HEOOXOIUMO PEIIUTh 3a7avy O IyJie
PECYPCOB C OTpaHUYEHHBIM YHCIOM, B JAHHOM Ciiydae Tele(dOHHBIX JHMHHUMA, U 3HAUUTEIHHO
OONBIINM YHCIIOM KJIHMEHTOB, JKEJAIOMINX BOCIIOIB30BAaThCA ONHOM M3 JMUHAN. KakIplii KIMEHT
MOJIy4aeT JOCTYI K JIMHUU, MPUYEM MOJIb30BAaThCS MOKHO TOJBKO OJIHOM nuHueil. Ecnu Bce
JUHUM 3aHATHI, TO KJIMEHT JXKJIET B TEUEHUE 3aJaHHOrO0 WHTepBaja BpeMeHH. Eciu aumut
OXKUJAHHS TPEBBIINICH, TEHEpUPYyeTCs MCKIIOUYEHHEe U KIHWEHT YyXOJIUT, TaK U He
BOCIIOJIb30BABIIUCH YCIIyTaMU ITyJa.

[Ipumep MHOrOKaHaJIBHON CHCTEMbI MAacCOBOTO OOCITY)KMBaHHA C OTKa3aMH B
00CITy>)KUBaHUU:

Kommepueckast ¢upma 3aHUMaeTCs MOCPEIHUYECKON JESATENbHOCTHIO IO MpOAaXKe
aBTOMOOWJIEH M OCYIIECTBIsET 4YacTh neperoBopoB mo N TeneoHHbIM uHUSIM. B cpennem
MocTynaer A 3BOHKOB B uac. CpeaHee BpeMsi NpeIBapUTEIbHBIX IEPErOBOPOB CIPABOYHOTO
xapakrepa coctaniser t MuH. CpenHee BpeMsi 0KHIaHUS Pa3roBOPa COCTABISET W MUH.

Onpenenuts:

1) OTHOCUTENIbHYI0 U aOCONIOTHYIO TMPOIMYCKHBIE CIHOCOOHOCTH IUHHUI CBS3H
KOMMepYeCKOi (hUpPMBI;

2) OTIPENIeNIUTh ONTHUMAIBHOE YHCIO JIMHUHM CBS3U, AOCTATOYHOE I TOTO, YTOOBI

BEPOSITHOCTh OTKa3a He npesbimana 20%.
Pexomennaruu k pernenuto 3aaaun: N = 3; A = 75 ex. B uac.; t =2 mun.; W = 0,5 MuH.

PaGora Ne6. MuoromorouHoe mporpaMMupoBaHue Ha s3bike  Java.  Ilaker
java.util.concurrent
3agaHue:


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

PazpaboTarh MHOTOMOTOYHOE TPHIOKEHHE C  HCIOJH30BAaHUEM  BO3MOXKHOCTEH,
npepocTaBisieMbix nakeroM java.util.concurrent. He ucnonb3oBate cnoBo synchronized. Bcee
CYIIHOCTH, XEJAIOIINe MOJyYUTh JOCTYI K PECypcy, HOJDKHBI ObITh MOTOKaMu. Mcmonb30BaTh
Bo3MokHocTH OOII. He ucnonp3oBats rpaduyeckuii uarepdeiic. Ilpunoxenne 10mKHO OBITH
KOHCOJIBHBIM.

BapuanT 3a1anus onpenensercs B COOTBETCTBUU C HOMEPOM KOMIIBIOTEPA.

Bapuants! 3aannii:

1. Topt. Kopabmu 3axomsT B TOPT Ui pasrpy3Ku/3arpy3Kd KOHTEWHeEpoB. Yucio
KOHTEHHEPOB, HaXOJSAIIMXCS B TEKyLMd MOMEHT B MOPTY M Ha Kopalise, JTOJKHO ObITh
HEOTPULATENIbHBIM U TPEBBIIIAIOUIMM 33JaHHYI0 TPY30MOJbEMHOCTh CyJlHA U BMECTUMOCTH
nopta. B nopry paboTaer HECKOIbKO MPUYAJIOB. Y OJTHOTO IIpUYaia MOXKET CTOSITh OJIMH KOpPalJib.
Kopabab MoxeT 3arpyxaTbcsi y Ipuyana, pasrpy’aTbCsi WIH BBHIIOJIHATH 00a 1eHCTBUS.

2. Manenbkasi oudamnoreka. JIoCTyITHBI I YTEHUS HECKOJIBKO KHHUT. OTMHAKOBBIX KHHT B
o6ubnunoreke HeT. HekoTopble BBIAAIOTCS HA PYKH, HEKOTOPbIE TOJILKO B YMUTANBHBIN 3a11. UnTaTens
MOJKET OpaTh Ha PyKH U B UNTAJIbHBIN 3aJ1 HECKOJIBKO KHHUT.

3. ABrocTosiHka. JIocTyITHO HeCKOJIbKO MalimHOMeCT. Ha 0JTHOM MecTe MOYKET HaXOTUThCS
TOJIBKO OJMH aBTOMOOWIb. Eciiu Bce MecTa 3aHATHI, TO aBTOMOOMIIb HE CTaHET KJaTh OOJblle
OTIPEJIEIEHHOTO BPEMEHU U YeJIeT Ha JIPYTI'yIO0 CTOSHKY.

4. CallCenter. B opranusammu paboTaeT HECKOJBKO ormepartopoB. Omepatop MOXKET
00CIyXMBaTh TOJIBKO OJIHOTO KIIMEHTa, OCTallbHbIE JOJDKHBI KJaTh cBoel ouepenu. KiueHt
MO>KET MOJIOKUTH TPYOKY U IIEPE3BOHUTS €I pa3 uepe3 HEKOTOPOE BpeMsl.

5. ABTOOYCHBbIe ocTaHOBKHM. Ha Mapmipyre HECKOIbKO OCTaHOBOK. Ha o1HO#M ocTaHOBKE
MO>KET OCTaHABIIMBATHCS HECKOJILKO aBTOOYCOB OJIHOBPEMEHHO, HO He 0oJiee 3aJaHHOTO YKCIa.

6. CBoGoanasi kacca. B pecropane ObICTpOTO OOCITYKMBaHHS €CTh HECKOJIBKO Kacc.
[Toceturenu crosT B oYepeau B KOHKPETHYIO KacCy, HO MOTYT MEpPEHTH B APYrylo ouepelb Npu
YMEHBIICHUU WM UCYE3HOBEHUH TaM OUYEPEe.IH.

7. TonHeab. B ropax cymiecTByer JBa >KeJI€3HOJIOPOKHBIX TOHHENS, O KOTOPBIM IMoe3/a
MOTYT JABUTaThcs B 000uX HanpanieHusx. [1o o0ouM koHIIaM TOHHENS cOOpaloch MHOTO TIO€3/10B.
Obecrieunth Oe30MacHOE MPOXOXKICHHE TOHHENeH B 000ouxX HampaBieHusx. lloe3n MokHO
MIepeHanpaBUTh U3 OJTHOTO TOHHENS B IPYrOi MPHU MPEBBIIICHUH 3aJJaHHOTO BPEMEHU 0>KHJIaHUS
Ha Ipoe3/I.

8. bank. NMmeercs 0aHK C KacCcUpaMd, KIUEHTaMM M HX cueTaMu. KIHEHT MOxeT
CHUMAaTh/IOMOHATE/TIEPEBOIUTE/OMIIaYNBaTh/0O0OMEHIBATh  JEHEXKHbIE  cpeAcTBa.  Kaccup
MOCJIEIOBATENIFHO 00CTYKUBaeT KIHEeHTOB. [loTok-Ha0II0AaTeNbh CIEANT, YTOOBI B Kaccax BCerjaa
ObUTH HAJIMYHBIC, IPH CKOIUICHUHU JICHET 0oJjiee OmnpeaeIeHHOM CyMMBbI, 4YacTh MX MEPEBOJIUTCS B
XpaHWIHILE, TTPU UCTOIICHUH 3aI1acOB HAIMYHBIX MPOUCXOIUT MOMOJIHEHUE U3 XPAaHUIIHIIA.

9. Aykumon. Ha Topru BBICTaBIS€TCS HECKOJBKO JIOTOB. YUAaCTHUKU ayKIIMOHA JIETar0T
3asBKU. 3asBKYy MOXHO KOPPEKTHPOBATh B CTOPOHY YBEJIMYEHMSI HECKOJIBKO Pa3 3a TOPTU OJTHOTO
J0Ta. AYKIHOH OmpenenseT MoOeauTens U MepexOoAUT K CIEAYIoUIeMYy JOTy. YYacTHHK, He
3aIUIaTUBIIMM 3a JOT B 3a/IaHHBIA TPOMEXKYTOK BPEMEHH, OTCTPAHSAETCS HA HECKOJIKO JIOTOB OT
TOPIOB.

10. Bupxka. Ha Ttoprax Opokepsl mpemiararoT akiuu Heckoibkux ¢upm. Ha Oupixke
COBEPLIAOTCS IEHCTBUA 110 KYIUIE-IIPOIaXe akIMil. B 3aBUcMMOCTH OT KOJIMYeCTBa IPOJAHHBIX U
KYIUICHHBIX aKLIMM HUX IleHa U3MeHseTca. bpokepsl mpeaiararoT K mpojake HEKOTOPYIO 4acTh
akiuid. OT aKTUBHOCTH M POCTa MaJieHUs] KOTUPOBOK aKIUW M3MEHSETCS] UHISKC Oupku. bupixka
MO>KET IPUOCTAHOBUTH TOPTH NPU PE3KOM NAJCHUH HHJIEKCA.



11. Aspomnopr. [locanka/Beicagka maccaxMpoB MOKET OCYIIECTBIATHCS Yepe3 KOHEUHOE
YHCII0 TEPMHUHAJIOB M Ha3€MHBIM CIIOCOOOM depe3 KOHEYHOE Yncio TparoB. CaMoJeTsl ObIBAIOT
pa3Hol BMECTHMOCTH M JabHOCTH mosieta. Oprann3oBaTh QYHKIIMOHUPOBAHHUE a3pPOIIOPTA, €CIIN
MyHKTOB Ha3HaYeHUS 4—06, U 30H JaTbHOCTH 2—3.



IIpuiaoxenne 2
OneHoYHBIE CPeICTBA /ISl IPOBEACHUS POMEKYTOYHOH aTTeCTANMHU

a) OIIeHO‘leIe cpeacrea 1Jist IpOBEACHUA HpOMe)l(yTO'lHOﬁ arreCcranmm:

Kon

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN OneHouHbIE CpeICTBA
WHJIMKaTopa

IIK-7: Buaaneer cmoco6amMmu pa3pa0doTKuH MNpouedyp HHTerpaluM NPOrPaMMHBIX MOAYJIed, KOMIIOHEHT W BepH(HUKAIUM BbIYCKOB
NPOrPaMMHOI0 IPOAYKTA, BKJII04asi 0a3bl JAHHBIX

[K-7.1 OrneHuBaeT BBIOOP TPOTPAMMHBIX CPEICTB | [lepeueHb meopemuyeckux 60Npocos:

TUTSt pa3paboTku " Bepudukanuu | 1. Criocob co3manus U 3ammycka MoToKa Ha OCHOBE paciiupenus kinacca Thread. [Tpumep.
HWHTETPAIMOHHOTO ciosi | 1. Croco6 co3maHus W 3amycka MOTOKa Ha OCHOBE peanu3ariu uaTepdeiica Runnable.
ABTOMATH3UPOBAHHBIX CHCTEM

g
=
=
a
o

[Taker java.util.concurrent. [lepeuncnenue TimeUnit.

O06bexThl cuaXpoHu3anuu. biokupyromnue ouepeau. [Ipumep.

O6bexThl cuaxponusanuu. Cemadopst. [Ipumep.

O06bexTel cuaxponusamuu. bapeepsl. [Ipumep.

O6bekThl cuaxponuzanmu. «lllekommay. [Tpumep.

O0bekThl cuaxpoHu3anuu. OOMeH 01okupoBkamu. [Ipumep.

OObekThl cuHXpoHM3anuu. AnstepHaruba Synchronized. Murepdeiicer Lock. TTpumep.
Oo6wekTrl cuaxponu3aimu. Kitace ExecutorService u uatepdeiic Callable. ITpumep.
lO O6nekThl cuaxponusarmu. Kiracc Phaser. ITpumep.

11. CiocoOsI co3manust 1 3amycKa moToKa.

12. YrpaBnenue notokamu. JKu3HEHHBIN ITUKII TOTOKA.

13. YnpaBnenue npuopuTeTaMu U rpymiaMu MoTOKOB.

14. TToToKn-1€eMOHBI.

15. Merosl 1 uHCTpYKIMHU (010K K0/1a) Synchronized.

16. KonTponb 3a goctynoM kK oObekTy-pecypcy (Monutop). Metoast wait(), notify() u
notifyAll().

17.Tlaxker java.util.concurrent. Coco0bl yrpaBiieHUs TTOTOKAMH.

Ipaxmuueckue 3a0anus:

1. Hanmcarh MHOTOMIOTOYHYIO MPOTPaAMMY JJIsl BBIUMCICHUS MPUOIKEHHOTO 3HAUCHUS
WHTETpasia METOJIOM MPSMOYTOJIbHUKOB.

2. HamucaTh MHOTOMOTOYHYIO MPOTPaMMYy JJisi BEIYUCICHHS MPUOTMKEHHOTO 3HAYCHUS
UHTETpaa METOIOM TPATICITHIA.

3. HammcaTh MHOTONOTOYHYIO IPOTPaMMY JUIsS BHIYHCICHUS MPUOIIKEHHOTO 3HAYCHUS

©CooNO~ WD




Kon
WHOUKATOpa

Nuaukatop JOCTUXKEHUS] KOMIIETEHIUN

OneHouHbIE CpeCTBA

WHTETpaia MeToIoM mapabon (Mmetoq Cumricona).

3adanus na peuwtenue 3a0ay u3 NPOPecCUOHATLHOU 00IACMU, KOMIJIEKCHbIE 3A0AHUSL:
BBITIOJIHUTE BapuaHT CHHXPOHU3AIMH IOCTyNa K (ailily Jis OJHOBPEMEHHOW 3aIHCH
uHpopmarmu N pa3InIHBIMU TIOTOKAMHU.

1. B pesynbrarte B ¢aiin 10KHO OBITH BeIBEACHO (Hampumep, 1t N = 2 — KommaecTBo
noTokoB, M = 5 — ko4ecTBO cOOOIIEeHU):

First0->0

Second0->0

First1->1

Second1->1

First2->2

Second2->2

First3->3

Second3->3

First4->4

Second4->4

2. B pesynbTaTe B daitn 10JpKHO OBITH BeIBEACHO (Hampumep, it N = 3 — koamdecTBo
noTokoB, M = 4 — xonu4ecTBO cOOOIIeHU):

A

AA

AAA

AAAA

AAAAB

AAAABB

AAAABBB

AAAABBBB

AAAABBBBC

AAAABBBBCC

AAAABBBBCCC

AAAABBBBCCCC

Tecmogvle mamepuanvl:

1. Kakoit u3 meroioB kiacca Thread B si3bike MporpaMMHUPOBaHUs Java 3aIycKaeT MOTOK,
BBINIOJHSISL YHKIIMIO TTOTOKA?




Kon
WHOUKATOpa

Nuaukatop JOCTUXKEHUS] KOMIIETEHIUN

OneHouHbIE CpeCTBA

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

2. Ba3oBoe CBOMCTBO KakKMX IMOTOKOB 3aKJIIOYACTCS B BO3SMOXXHOCTH OCHOBHOTO TOTOKA
IMMPUIIOKCHUA 3aBCPUIUTH €TI0 BBIIIOJHCHHE C OKOHYAaHHMEM KOJa MCETOOa main(), HE
oOpaillass BHUMaHUs Ha TO, YTO MOTOK ellle padoTaet?

a) MOTOK, CO3/[aHHBIM HAa OCHOBE pacIiMpenus Kiacca Thread

0) MOTOK-1€MOH

B) TMOTOK, CO3JIaHHBII Ha OCHOBE peanu3anuu uHTepdetica Runnable

3. B kakoM COCTOSIHUM HAaXOIUTCS TIOTOK, CO3/TAHHBIN Ha OCHOBE peann3anuy naTepdeiica
Runnable?

a) BLOCKED

6) RUNNABLE

B) NEW

r) WAITING

n) TIMED WAITING

¢) TERMINATED




0) Ilopsiiok mpoBeleHUs] MPOMEKYTOYHON aTTeCTANMHU, MOKA3aTeJd M KPUTEPUH
OlleHUBAHMUSL:

[IpomexxyrouHasi arrectanusi MO AUCHUIUIMHE «MHOTOIMOTOYHOE MPOrpaMMHUpPOBAHUE HA
A3bIKe Java» BKIIIOUAET TEOPETHYECKHE BOIPOCHI, MO3BOJIIOIINE OLEHUTH YPOBEHb YCBOCHHS
00y4aromuMucs 3HaHUH, U MPAKTHYECKUE 33JaHUs, BBISBISIONINE CTENICHb C(OPMHPOBAHHOCTH
YMEHUH M BIIAJICHUH, TPOBOAUTCS B (pOopMe dK3aMeHa.

DK3aMeH MO0 JaHHOHW MUCHMIUIMHE MPOBOJUTCA B YCTHOH (hOpME MO 3K3aMEHAITMOHHBIM
OuseraM, KaXAbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 0ayoB) — 00ydaromuiics JEMOHCTPUPYET BBHICOKUI YpOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMAaTHYeCKOe M TIIyOOKOe 3HaHWe
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSIET TNMPAKTHYECKHE 3aJaHus, CBOOOJHO ONEpUpPYET
3HAHHUSIMH, YMEHUSIMH, TTPAMEHSICT UX B CHTYaIlUSIX TIOBBIIICHHON CJIOKHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamra) — oOydJaromuiics ITEMOHCTPUPYET CPEIHUN YPOBEHBb
Cc(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHBIC ONTMOKN, HETOYHOCTH, 3aTPyTHEHHS IPU aHATUTUIECKUX OTIEPALIUSX, TIEPEHOCE
3HAaHWIA U yMEHUH Ha HOBBIC, HECTAaHAPTHBIC CUTYAIUH.

— Ha OIICHKY «YAOBJETBOPUTEILHO» (3 Oamra) — oOydaromuiicss IEMOHCTPUPYET
MTOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTECHITUH: B X0Ji¢ KOHTPOJIBHBIX MEPOTPHUITHN
JOITyCKAIOTCSl OIIMOKH, TIPOSIBIISIETCSI OTCYTCTBHE OTICIBHBIX 3HAHWH, YMEHUWH, HAaBBIKOB,
OOyJaIONIUICSA HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHHUS IPU ONCPUPOBAHWH 3HAHHUSAMH U
YMEHHSMHU TIPU UX TIEPEHOCE HA HOBBIC CUTYAITUH.

— Ha OIIEHKY «HeY/A0BJIeTBOPUTEILHO» (2 O6aria) — 00yJaronuics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTMUECKOro Marepuala, JOMYCKaeT CYHIECTBEHHbIE OIIMOKH, HE MOKET
MO0Ka3aTh MHTEJUIEKTyalbHbIe HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyJ0BJIeTBOPUTEJbHO» (1 Oaymn) — oOyyaronuiics HE MOJXKET IMOKa3aTh
3HaHMUS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHQOpPMAIMKM, HE MOXET I[0Ka3aTh
MHTEJUJIEKTYaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.
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