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1 IIOSICHUTEJIBHAS 3AIIMCKA

1.1 Heanb AucHUNIMHBL. 00ecrieueHrne 0a3bl TCOPETUIESCKON U MPAKTUIECKON MTOJATOTOBKH
B 00JIaCTH MapaJuIeIbBHOTO MPOrPaMMHUPOBAHHUSI, PAa3BUTHE MBIIIUICHUSI, CBI3AHHOTO C TMapasijieiib-
HBIMH BBIYHCIICHUSIMH, IPHOOPETEHNE 3HAHUHN, HEOOXOIMMBIX JIJIsl U3YUEHUS TIOCTISTYIOIINX JHC-
LIMILIMH,

1.2 Mecto nucuuiuiaabl B cTpykType OOII: [Iucuumumna «[lapanmienbHoe mporpaMmmu-
POBaHME)» OTHOCHUTCS K TUCHHUIUIMHAM 00sI3aTEIbHON YacTu (dacTu, popMupyeMol ydacTHUKaMU
obpasoBatenbHbIX oTHOIIeHUH) 611oka b1 (51.0.37).

st ocBoenust auctuiuinabl «llapamienbHoe NporpaMMUpPOBAHKME UCIOJIB3YIOTCS 3HA-
HUS, YMEHUS U BUJBI JESITENbHOCTH, C(hOPMUPOBAHHBIE B IIpoliecce u3yueHus qucturmiul «lIpo-
rpaMMupoBanuey, «CTPYKTYpPhI U JITOPUTMBI KOMIIBIOTEPHON 00pa0OTKH JaHHBIX», «COBpEMEH-
HBIE TEXHOJIOTHH MPOTrpaMMHUpOBaHUm», «[exHomorus mporpaMMmupoBanus Javay. ucrurinna
«[TapaenpHOE MPOrpaMMHPOBAHKEY B TIPOPECCUOHATHLHOM MTOATOTOBKE BEIITYCKHHUKA 00eCIIey-
BaeT pacCKphITHE OOIIETr0 Kpyra BOIPOCOB pa3padOTKH MPOrPaMMHOTO 00eCIeYeHHUS.

1.3 IncuunjimHa HanpaBJieHa Ha (popMHUpoOBaHue ciaeayommux komnerenuuii: OITK-
3, I[IK-7:

- OIIK-3. Cnoco0eH mpuMeHSITh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIIOTUU, B TOM
YUCJIC U OTCUYCCTBCHHBIC, ITPHU CO3JAaHUHN IPOIrPAMMHBIX ITPOAYKTOB U MPOTPAMMHBIX KOMIIJICKCOB
Pa3IMYHOTO Ha3HAYEHUS; MHIUKATOPAMU JOCTHXKEHUS KOTOPOM SBIISETCS:

e OIIK-3.1. 3HaeT OCHOBHBIC TIOJIOKEHUS U KOHIIEIIITUH TPUKJIATHOTO U CUCTEMHOTO ITPO-
IPaMMHPOBAHUS, APXUTEKTYPhI KOMITBIOTEPOB U CeTel (B TOM YHCIE U TTI00ATBHBIX ), COBPEMEH-
HBI€ S3BIKH MPOTPAMMHUPOBAHUS, TEXHOJIOTUU CO3/IaHUs U HKCIUTyaTallK MPOTPAMMHBIX MPOIYK-
TOB U TPOTpaMMHBIX KOMIIJICKCOB,

e OIIK-3.2. ymeeT HCTIOIB30BaTh X B MPO(HECCHOHATHLHOM NESTENbHOCTH;

e OIIK-3.3. uMeeT mMpakTUYECKUE HABBIKH pa3pabOTKU MPOrPaMMHOT0 00eCTIeueHUSI.

- IIK-7. CiocoGeH HUCIoIb30BaTh OCHOBHBIE KOHIICTITYalbHBIE TIOJOKEHUS (PYHKIIMOHAIIb-
HOTO, JIOTUYECKOr0, 00bEKTHO-OPUEHTUPOBAHHOTO U BU3YaJIbHOTO HAMPABICHUN MPOTPAMMUPO-
BaHUs1, METO/IbI, CIIOCOOBI M CPEICTBA Pa3padOTKH MPOTPaMM B paMKax 3TUX HAIlPaBICHUN; WHIH-
KaTOpaMu JOCTUIKCHHA KOTOpOfI ABJISICTCSA:

e [IK-7.1. 3HaeT OCHOBHBIE KOHIIENTYaJIbHbIE MOMOKEHUSI (PYHKIIMOHAIBHOTO, JOTHYe-
CKOT0, 00BEKTHO-OPUEHTHPOBAHHOTO U BU3YyaJIbHOTO HAMPABICHHUHN MPOTPaMMHUPOBAHUS, METO/IBI,
CIocoObI M CPeICTBA Pa3pabOTKU MPOrpaMM B PaMKax dTUX HaIlpaBJICHUMH;

e [IK-7.2. ymeeT mporpaMMHupoBaTh B paMKax 3THX HalpaBlIeHU;

o [IK-7.3. uMeeT MPaKTUYECKHI OMBIT pa3pabOTKU MPOrPaMM B paMKax dTHX HaIlpaBlie-
HHUU.

1.4 Tlepeyenb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbrare usydeHus AUCLU-
IJIMHBI CTYACHT JTOJKEH
- 3HATB!
® TIOHSTHE PEKYPCUBHON (DYHKIIMU U MIOHATUE aJITOPUTMA,;
® [IPEACTABJICHUE AIITOPUTMA;
® CHCTEMY B3aUMOJCHCTBYIOLIUX IIPOLIECCOB, CPEACTBA 3a1aHN YIIPABIICHNS B3aUMOIEH-
CTBYIOILIMMH IIPOLIECCAMU;
IIPOrpaMMHUPOBAHUE B3aMMOJICHCTBYIOIINX ITPOLIECCOB;
MO/IEJIb ACHHXPOHHOW MTPOTrpaMMBl;
aHAJIN3 U OTJIAAKY NapaJlICNIbHBIX IPOrPaMM;
pacnapajleIMBaHUe YMCIEHHBIX aITOPUTMOB U METO/IOB;
HNPUHIUIB COOPOYHON TEXHOJIOTUH MapaJljIeIbHOTO POTrPaMMHUPOBAHHS;



- YMeThb:

® pa3pabaThIBaTh apajUIeIbHbIC AITOPUTMBI H [TPOTrPAMMBI JIJIsI pELICHHS Pa3HOT0 Kitacca
3a/1a4 Ha KOMITBIOTEPAX C PacIpeelICHHOMN MaMsAThIO U O0IIeH TaMSThIO;

® JICIIOJIB30BATh OMOIMOTEKH [T MApaJLIeNIbHBIX MPOrpaMM;

® HCIOJB30BaTh NPOPHIMPOBIIMKA M OTJIAIYHAKH IS TAPAJUICIIBHBIX IPOrPaMM;

® CTaBUTh W peIlaTh 3aJa4l, BO3ZHUKAIOIIUE B MPOIIECCE KOHCTPYUPOBAHHUS ITapalieib-
HBIX POTPaMM M IKCILTYaTallui CUCTEMHBIX POrPaMMHBIX CPE/ICTB;

- BJIaJ/IeTh!

® TCOPETUYCCKHMHU 3HAHHUSMHU B 00JIACTH OPraHU3alUH B3aUMO/ICHCTBYIONIHUX IPOLIECCOB;

® CpencTBaMH TapajvienbHOro mnporpammupoBanusi Java Thred, Java Concurrent u

Erlang;
e croco0aMu MPOBEPKH NPABHIBHOCTH MAPAUICIIbHBIX IPOTPaMM.

1.5 O6mas Tpy10eMKOCTb AMCHHILTHHBI «[lapaienbHoe mporpaMMUPOBAHUEY COCTAB-
asiet 3 3aueTHble enuHuibl (nanee — 3E) (108 gacos):

[Iporpamma mpeaycMaTpuBaeT U3yuYeHHEe MaTepraia Ha JCKIHUIX 1 1ab0paTOPHBIX 3aHS-
trsix. [IpeaycMoTpeHa caMocTosTeNnbHas paboTa CTyACHTOB [0 TeMaM 1 pa3zenam. [IpoBepka 3Ha-
HUH OCYIIECTBISIETCS PPOHTATBHO, HHANBHYAIbHO.

1.6 O0bemM JUCHUIIMHBI U BUAbI Y4e0OHOH 1eATeJIbHOCTH

O0beM TUCHUILUIMHBI M BH/IbI YUe0HOI JiesiTeJbHOCTH (04Hast popMa 00yueHHs)

Buj yuyedHoii pa6oThi Bcero yacos Cemectp 7
OO01mast Tpy10eMKOCTh 108 108
AynuTOpHBIE 3aHITHS 60 60
Jlexuun 24 24
JlaGopaTopHble 3aHATHUS 36 36
CamocrosiTenbHas paboTa 48 48
By utoroBoro KOHTpoIIs 3ayer

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 Oynasn ¢opma o0yyeHus

YyeOHo-TeMaTHYECKHIi IJIAH

AyIHMTOPHBIC 3AHATHS
Camocros-
HanmenoBanue Bcero JlabopaTop-
Ne TeJbHasi
TeM (pa3aesioB) 4acoB Jlekuuu HbIE
padora
3aHATHSA
1. | Tema 1. Beenenue. Mcropus u
COBpEMEHHBIC TEXHOJIOTHH T1a- 4 9 0 5
paILIENBHOTO IPOrpaMMHUPOBa-
HUSL.
2. | Tema 2. 3aiaga KOHCTPYUPO-
BaHUS MapaJJICITBHOM MPO- 8 2 2 4
TpaMMBI.
3. | Tema 3. [IporpammupoBanue
B3aUMOJICHCTBYIOUIUX MPOIIEC- 14 4 4 6
COB.




4. | Tema 4. Hu3skoypoBHEBBIE TEX-

HOJIOTHH TIPOTPAMMHUPOBAHHS 20 4 8 8
Java.

5. | Tema 5. BoicokOypOBHEBbIE
TEXHOJIOTUH MapajuIeIbHOTO 20 6 4 10

nporpamMMmupoBanus Java. Ila-
ket java util Concurrent.
6. | Tema 6. OcHOBHI si3bIKA Mapas-

JIETBHOTO TIPOrPAMMHUPOBAHHMS 26 4 12 10
Erlang.
7. | Tema 7. ['uOpuaHbIe BRIYNCTHU-
TEJIbHBIE CUCTEMBI C HCIIOJIB30- 16 2 6 8
BaHueM texHosnorun CUDA.
3auer
UTOro 108 24 36 48
NHTepakTHBHOE 00y4YeHHE 110 JUCHUIIIHHE
HaumenoBanue Bun Popma Koa-
Ne HHTEPAKTUB- BO
TeM (pa3aesioB) 3aHATHSA
HOIO0 3aHATHA | YaCOB
1. | Ucropus u coBpeMEHHBIE TEXHOJOTHH Mapaj- TIEK Jlexuus-nuckyc- 2
JIEIbHOTO IPOrPAMMHUPOBAHMSL. cust
2. | Hu3koypoBHEBBIE TEXHOJIOTHH IPOTPAMMHUPO- 5 Pabota B Manbix 8
BaHUs Java. rpynmax
3. | BBICOKOYpOBHEBBIE TEXHOJIOTUH TTAPAILICITh- Beimonnenune
Horo nporpamMupoBanus Java. [Takert java util JIb IIPOEKTA. 10
Concurrent.
UTOro 20

3 COAEP KXAHUE TEM (PA3IEJIOB)

Tema 1. Beenenne. McTtopusi 1 cOBpeMeHHbIE TEXHOJIOTHH MAPAJLJIeIbHOI0 NPOrpam-
MHPOBaHUSL.

HcTopus cozanus nepBbIX CyNepKOMIbIOTEPOB. [losBIeHNE aNTOPUTMOB U S3BIKOB Mapall-
JenpHOro mporpammupoBanusi. Cepbl NpUMEHEHUs MapaIeIbHBIX BBIYUCIUTEIbHBIX CUCTEM.
Cospemennbie cynepkommbioTepbl Ton 500, Tect LINPACK. Kiaccudumkanms mapaieibHbIX
KomIbioTepoB U cucteM. Knaccudukanus @naunna (SISD, SIMD, MISD, MIMD) u apyrue kiac-
cuuKalum.

Tema 2. 3agaya KOHCTPYMPOBAHUA NAPAJICIBbHON POrPaMMBbl.

Pacnpenenennbie BoruucieHus. KonaekTUBHbIE B3aUMOICHCTBHS MIPOIIECCOB; INI00ATbHBIE
onepanv pEeAYKIHNHN, BbBIACICHHBIC I'PYHIIBI ITPOLECCOB, 06LGJII/IH$IeMI)Ie KOMMYHUKAIITMUOHHBIMHA
CBA35IMH; OLICHKA BPEMS EMKOCTH OIlepaliil Iepejaun JaHHbIX Ha KJIACTEPHBIX CUCTEMax. Borunc-
JICHUS Hall O6H.[I/IM noneM mamsati. O0macTu nmapaaaCIbHBIX BBIUHCIICHHI. HapannenLHLIe aJiro-
PUTMBI Ul PELIeHUs MPOCTHIX TUIIOBBIX 33j]au Ha cHUcTeMax ¢ oOuieil nmamsaTeo. ['mobansHas u
JIOKaJIbHaA IMaMsTh IIOTOKOB. KpI/ITI/I'-IeCKI/Ie CCKIIUU. CI/IHXpOHI/ISaHI/ISI IIOTOKOB. PejlYHI/IpOBaHHBIe
oIepanuy MoTOKOB.



Tema 3. IIporpaMmMupoBaHHe B3aUMO/IECTBYIOIIMX NPOLECCOB.

[TapayuienpHple aNrOpUTMbl MaTPUYHBIX YMHOXKCHMM Ha CHCTEMax C PAacCIpeAeeHHON Ia-
MaThio. [lapannenusM mo naHHBIM (TeOMETpUYECKH mapaiienusM). Yckopenue u 3¢pdexrtus-
HOCTb NapaJuleNbHbIX AJIrOpPUTMOB. MacimrabupyeMocTs anroputmoB. [lapasuienbHble METOAbBI
pEIIEHUs] CUCTEM JIMHEMHBIX aJIreOpandyeckuX YpaBHEHUH UTEPALlMOHHBIMU METOJaMHU Ha CUCTe-
Max C paclnpeeneHHol namsTeio. CraTiueckas 0anaHCUPOBKA 3arpy3KH ITPOLECCOPOB.

Tema 4. HuskoypoBHeBbIe TEXHOJIOTHMH NPOrpaMMupoBaHus Java.

HuskoypoBaeBbie noTokH, kinacc Thread u ero metoast: sleep(), yield(), join().®mnar npepsi-
BaHus kimacca Thread. Metoasl ist pabotsl ¢ npepeiBanusMu. InterruptedException. Ilpumep pe-
amm3anu. CHHXpOHHM3AIMS MOTOKOB. B3anMoOnokupoBku. Metoabl 00bekToB wait(), notify(),

notifyall().

Tema 5. BbIcOKOypOBHeBbI€ TE€XHOJIOTHHM MAaPa/LIeIbHOr0 MporpaMmMupoBanus Java.
IMaxker java util Concurrent.

[TakeTr mapasuiensHOrO MporpaMMHupoBaHus java.util.concurrent. Habop komnekuust mist pa-
00Tl B MHOTOIIOTOYHOH Cpefie, HEOJIOKUPYIOIINE U OJOKUPYIOIINE OYePEar C TOIICPIKKOW MHO-
ronoToOYHOCTU. VX oTiIMumMe OT CTaHAapTHBIX Ki1accoB. OpeiiMBOPKU AJIs CO3aHus MMysla IOTOKOB
(Executors), mexanusmbl cuaxponuzanun (Locks), kimaccel ¢ moanep:Kkoil aroMapHbIX orepanuit
HaJ| IPUMUTHUBAMHU U cChUTKamMu (Atomics).

Tema 6. OcHOBBI A3bIKA MAPAJLICJIBLHOT0 MporpaMmmupoBanust Erlang.

S3p1k mporpammupoBanus Erlang, ero xapakrepuctuka. Tunusanus, mapagurma, KOMITH-
TS ¥ BBIMOJIHEHHE rporpaMM. CpaBHEHUE ¢ APYyruMu si3bikamu. ['opsidas 3amena kona. Tumsl
nanabix. Onepammu. Berpoennsie (BIFs) gynkuuu. Moaynu u ¢pynkuuu. [Ipenpoueccop u max-
pocsl. [lepemennsle, conoctaBnenue ¢ oopasnoM. IIponeccel. Coznanue mporeccoB, OTIPaBKa U
npuem cooOmieHuit. O6padoTka omMOOK U 3aBepiieHue nporeccoB. Pabora ¢ daitmamu. Ilpo-
rpammupoBanue ¢ cokeramu. UDP, TCP. Knuent cepsepnas apxutektypa. [Ipumep npocroro
cepsepa. [lonstue OTP.

Tema 7. 'mOpuaHble BBIYMCIUTENbHbIE CHCTEMbl C HCIOJb30BAHMEM TEXHOJOTHH
CUDA.

[TapannensHblie Beruucienus Ha GPU. Apxurektypa u nporpammuas mojeinb CUDA. Oc-
HOBBI pa0oThI ¢ TexHonorueit CUDA. Beruncnenus Ha rpaguueckux npoueccopax (GPU) B 3ana-
yax MaTeMaTHYeCKON 1 TEOpPEeTUYECKON (PU3UKH.

4 METOANYECKHUE PEKOMEHJAIINU (YKA3AHUA) JJIA CTYAZEHTOB
1O U3YUYEHUIO JUCIIUITJIMHBI

4.1 O0mue MeToAHYECKHE PEKOMEH AU

JucuumnirHa BKIoYaeT 36 4acoB J1abopaToOpHBIX 3aHATUH. [lepen BbImonHEeHHEM pabOTHI
clelyeT U3y4UTh TEOPETHMUECKUW MaTepual U OTBETUTh HAa KOHTPOJIbHbIE Bompockl. K 3adery
NpPEIbABISETCS C Pe3yIbTaThl padOThI, COXpAaHEHHBIE B CUCTEME KOHTpoJIst Bepcuit. JlabopaTop-
HbI€ pa0OTHI MOTYT BBITIOJHATHCS BO BpEMs ayTUTOPHBIX 3aHATUIN B KOMIBIOTEPHOM KJIacce U ca-
MOCTOSITENIBHO.

4.2 MeToan4yeckne peKOMEHIAUH N0 MOAr0TOBKeE K JIEKI[USIM

Kypc nexiuii cTpouTcst Ha OCHOBE YETKHX MOHATHI M (POPMYITHPOBOK, TaK, KaK TOJIBKO MPH
TaKOM TOJIXO0/I€ CTYCHTbI IPUOOPETAIOT KYJIbTYpY a0CTPaKTHOTO MBIIIJICHHS, HEOOXOJUMYIO ISt
BBICOKOKBJIM(PUITUPOBAaHHOTO OakayiaBpa B JI000W oTpacnu 3HaHuU. M3mokeHWe marepuana
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JOJI’KHO OBITh TI0 BO3MOKHOCTH TPOCTHIM U 0a3MpOBAThCSI HA YPOBHE pa3yMHOU cTporoctu. Ms3-
JIOKEHHUE TEOPETHUECKOro MaTepHala JUCUUIUIMHBI JODKHO MPEIeCTBOBATH JaOOpaTOPHBIM 3a-
HATHSIM.

4.3 MeToau4yecKkue peKOMEH/ AU M0 MOAT0TOBKE K J1a00PaTOPHBIM 3aHATHIM
Llenb 1abopaTopHOTO MPAKTUKYMa — CaMOCTOSITEeIbHAsE Pa3padoTKa CTyIeHTaMHi 00BEKTHO-
OPUEHTUPOBAHHOM CUCTEMBI C UCIIOIb30BAHNEM OCHOB COBPEMEHHOM IIPOrPAMMHON MHKEHEPHUU.
Lenpro MPaKTUYECKUX 3aHATHUH SBIISCTCS 3aKPEIUICHUE TEOPETHIECKOT0 MaTepraia JeKIUn
U BbIPaOOTKa YMEHHS MCIOJIb30BaHHsI HH(POPMALMOHHBIX U JPYTUX PECYPCOB, MPEIOCTABIISIEMbBIX
YHUBEPCUTETOM.
JI71si MOJITOTOBKY K 3aHATHSIM HEOOXO0AMMO TIO3HAKOMHUTBCS C PECYpCaMH BHEIIHETO caiiTa
®I'BOY BO BI'TIY: http://www.bgpu.ru/index.jsp, ¢ pecypcamu BHyTpeHHero caiita ®I'BOY BO
BI'TIVY: http://iskander.bgpu.ru, ¢ cucremoii anexkTpoHHOr0 00y4eHus By3a http://moodle.bgpu.ru

Jlnist mpoBeieHus MPAKTUIECKUX 3aHATHI UCTIONB3YIOTCSI KOMITBIOTEPHI, ocHameHHbsie OC
Windows 7 u Bbime min Linux. Bo3MOXKHO HCIONIB30BaHHE MPOCKTOPA MM WHTEPAKTHUBHOM
JIOCKHU.

OnHoit n3 (hopM UHTEPAKTUBHBIX (OPM IIPOBEACHUS 3aHATUS ABISETCSA AUCKYCCHUS.

BaxkHo mpenBapUTENbHO ONPEAETUTh IpaBWila BEICHUS UCKYCCHH, a TaKXKe KpUTepuu
OLIEHKU BBICTYIUIEHUH €€ y4yaCTHMKOB. Jlyuile Bcero 3To ciaenarb NpeAMETOM OOCYXKAEHHUs B
rpyIIe, a He peaarath NpernoaaBaTeaeM B roToBoM Buie. Harpumep, 00cyauTh U IpUHATH Ciie-
JYIOIME WIH TOXO0KHUE IIPABUIIA BEACHUS TUCKYCCUM:

—  HE JIONYCKAaTh BbINAJ0B IPOTUB JIUYHOCTH;

—  HE JOIYCKaTh U3JIUIIHIOI SMOLNOHAIBHOCTD;

—  BBICKa3bIBaThCs YETKO, KPATKO U 110 TEME 00CYKIEHUS;

—  BbIOpAaTh BEIYIIEro JUCKYCCHU, OTBETCTBEHHOI'O 3a BpeMs U IpaBHJiia €€ MPOBEICHHS;

—  JIaTh BBICKA3aThCs BCEM JKEJIAIOIINM, YBOXUTEIIBHO OTHOCUTBCS K JTF000M TOUKE 3pEHMUS;

—  BHUMATEIIBHO CIIyLIATh APYT ApYyra, He FTOBOPUTHh OJJHOBPEMEHHO;

—  ToCTaparbcs MPOAaHAIU3UPOBATh PA3HbIE TOUKU 3PEHMUS;

—  HE IOBTOPSATHCS, MIPOABUraTh JUCKYCCHIO JAJBIIE Y€PE3 IBUKEHUE HOBBIX MJIEH, CO-
oO11eHne HOBOW HH(pOPMALIUH.

OO6cyauTh U IPUHSTH B TPYIIE CIASAYIOUINE KPUTEPUH OLEHKU yJacTHsl B IUCKYCCHHU:

—  TOYHOCTb apryMEHTOB (IIPUUYUHHO-CIIEICTBEHHbIE CBA3H);

—  YETKOCTh M MOHSATHOCTh apryMEHTaLNN;

—  TOYHOCTb KOHTPAapryMEeHTOB (IPUYMHHO-CIIE/ICTBEHHBIE CBA3H);

—  YETKOCTh MOHATHOCTb KOHTPAPI'YMEHTOB;

—  JIOTUYHOCTB;

—  yJaudHag [ojayva;

—  YMEHHE BBIJIEIUThH ITaBHOE;

— oTneneHue GpakToB OT CYyObEKTHBHOTO MHEHHUS,

—  HCIOJBb30BaHUE SIPKUX MOAJCPKHUBAIONIUX (DAKTOB;

—  BHJICHHE CyTH NPOOJIEeMBlI;

—  OpHUEHTalMs MEHSIOIIENCS CUTYaLUH.

4.4 Meroanyeckue yKa3aHusl K CAMOCTOATEILHOI padoTe CTyIeHTOB

JlJist yeTiemHoro YCBOSHHSI TUCIUTUIMHBI HEOOX0/IMMa TIPaBUIIbHASL OpPTaHU3AIUS CAMOCTO-
ATEIILHON PabOThI CTYACHTOB. JTa paboTa J0HKHA CONEPKATh:

® DpEryisipHYyIO (eKeHeIeNbHYI0) MPOpPadoTKY TEOPETUUECKOT0 MaTepraa o KOHCIIEKTaM
JeKIMHA U yueOHHKaM;

e perysipHyro (eKeHEIeIbHYI0) MOATOTOBKY K Ja0OpaTOPHBIM 3aHATHSIM, B TOM YHCIIE
W3y4eHUe OMmHrcaHus 1abopaTopHbIX padoT.


http://www.bgpu.ru/index.jsp
http://iskander.bgpu.ru/

4.5 IlepeyeHb y4eOHO-METOAMYECKOr0 OOecrevYeHusl ISl CAMOCTOSATEIbHOW PadoThI
o0yyaromuxcs M0 JMCHUIIHHE:

1. ®oHp OLIEHOUHBIX CPEJCTB.

2. Bompocsl K 5K3aMeHy.

3. Cnucok nuTepaTypsl U HHGOPMAITMOHHBIX PECYPCOB.

Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSATeIbHOI padoThI

CTYACHTOB 110 JUCHUIIJINHE

Koumnyue-
DopMbl/BUABI
HaumenoBanue . CTBO
Ne CaMOCTOAITEIbHOM
pasaena (TemMbl) 4yacoB
padoThbI
1. Tewma 1. Beenenue. ctopus u
[TpopaboTka TEOpETUUECKOTO MaTe-
COBpPEMEHHBIE TEXHOJIOTHHU Ta- .
pHaja 1o KOHCHeKTaM Jekuui. Ure- 2
pajIeNnbHOr0 IPOrpaMMHUpPOBa- o
i HUE PEKOMEH0BAHHOM JINTEPATYPHI.
2. [TpopaboTka TEOPETUUECKOT0 MaTe-
Tema 2. 3agada KOHCTPYyUpPOBa- .
. puazia 1o KOHCIIeKTaM JIeKuuin. Yre- 4
HUS NapajuleIbHON IPOrpaMMBbl. .
HUE PEKOMEHI0BaHHOM JINTepaTyphl.
3. Tema 3. [IporpamMmupoBanue [TpopaboTka TEOPETUUECKOTO MaTe-
B3aMMO/ICHCTBYIOIINX MPOLEC- pHaja 1o KOHCHeKTaM Jekuui. Ure- 6
COB. HUE PEKOMEH0BAHHOM JINTEPATYpPHI.
4. Tema 4. HuskoypoBHeBble Tex- | [IpopaOoTka TeopeTndyeckoro mare-
HOJIOTUU TPOrPaMMHUPOBAHUS pHaJia mo KOHCIIeKTaM Jiekiuil. Ure- 8
Java. HUE PEKOMEH0BAHHOM JINTEPATYPHI.
o. Tema 5. BricokoypoBHEBBIE TEX-
[TpopaboTka TEOPETUUECKOTO MaTe-
HOJIOTUH NapajuIeIbHOTO MPO- .
puaia mo KOHCIEeKTaM JIeKIui. Yrte- 12
rpamMMmupoBanus Java. [Taket .
. . HUE PEKOMEH0BAHHOM JINTEPATYPHI.
java util Concurrent.
6. Tema 6. OCHOBHI s13bIKa Mapal- [TpopaboTka TEOpETUYECKOTO MaTe-
JIEJIBHOTO TIPOTPaMMHUPOBaHUS pHaJia Io KOHCIIEKTaM Jiekiuil. Ure- 8
Erlang. HUE PEKOMEHOBAHHOM JINTEPATypPHI.
7. Tema 7. 'ubpuiHble BEIYUCIHU- [TpopaboTka TEOPETHUECKOTO MaTe-
TEJIbHBIE CUCTEMBI C UCITOJIB30- puazna o KOHCIeKTaM JIeKuin. Yre- 8
BaHueM TexHosoruu CUDA. HUE PEKOMEH0BAHHOM JINTEPATYPHI.
Hroro 48

5 HPAKTUKYM IO JUCHUIIJIMHE

5.1 Ils1an mpoBeaeHUs J1aA00PATOPHBIX 3aHATHI 110 TUCUMUIIJIMHE

3agaya KOHCTPYHPOBaHUSI NAPAJJIEJbLHON MPOrPaMMBI.
Jlaboparopnas padota Nel «Kmacc Thread, mapamnensasie moToku Javay: 2 daca.

IIporpaMmmupoBaHue B3aUMOJCHCTBYIOIIMX IIPOLECCOB.
Jlabopatopuas pabora Ne2, 3 «Pabora ¢ mapamienbHbIMEA Koyuiekmusmu java.util.Concur-
rent»: 4 yaca.




HuskoypoBHeBbIe TEXHOJIOTMH IPOrpaMMHUpoBaHus Java.
JlaGopaTtopHas pabora Ned4 «HuzkoypoBHEBasi CHHXpOHHU3AIKS TTOTOKOB B Javay: 4 Jaca.
JlabopatopHas pabota Ne5 «Ilyner motokos java.util.Concurrenty: 4 gaca.

BbicokoypoBHEBbIE TEXHOJOTHH MapajiiebHOr0 mporpamvmupoBanusi Java. Ilaker
java util Concurrent.

JlabopaTtopHas pabota Ne6 «Perienne cucreM JIMHEHHBIX aareOpandecKux ypaBHEHUN Me-
TOJIAMH MaPaJUICITBHOTO MPOrPaMMHPOBaHUs»: 4 yaca.

OcCHOBBI fI3bIKA NMApaJLIeJbHOT0 MporpammupoBanus Erlang.

JlaGoparopnas padora No7 «CuHXpOoHH3aIMs TOTOKOB IPH oMoy nakera java.util.Con-
current»: 4 yaca.
Jlaboparopnas padora Ne8 «IlocnenoBarensHoe nporpammupoBanue Erlangy»: 2 vaca.

Jlabopatopnas padora Ne9 «Ilotoku B Erlang, pabora ¢ OuHapHBIME JaHHBIME.»: 4 Yaca.
JlaGoparopnas padota Nel0 «Ilepenaua coobuienuit mexy npoueccamu B Erlangy»: 2 gaca.

I'udpuaHbie BHIYUCINTEIbHbIE CHCTEMBI ¢ HCTOIb30BaHueM TexHoaorun CUDA.
Jlaboparopuas padota Nel1 «OcHoBbI paboTsl ¢ TexHomorueir CUDAY: 6 gaca.

6 IUJIAKTUUYECKUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOTI'O MATEPHAJIA

6.1 OneHo4Hble Cpeacrea, NnokasaTe/im 1 KPpUTCPUA OCHUBAHUSA KOMIIeTeHLIMii

HNupexe | Ouenou-
<OMITe Hoe IToxa3zarenun Kpurepuu onenuBanus
OlLleHUBAHMS c()OpMHPOBAHHOCTH KOMIETEHIH i
TEHIMH | CPEeACTBO
CT}’ILGHT OTBCYACT HCIIPABUJIBHO, HCYCTKO 1
Huzkunii HEyOeTUTENbHO, J1aeT HEBEpHbIE (HOPMYIH-
(HEYy/10BIETBOPUTENILHO) POBKH, B OTBETE€ OTCYTCTBYET Kakoe-JInOo
IIPEJICTaBICHHUE O BOIIPOCE
CryneHT oTBeuaeT HEKOHKPETHO, ci1abo ap-
IToporoBssrii T'YMEHTHPOBAHO U HEe YOEIUTEIbHO, XOTS U
(YAOBIETBOPUTENBHO) | UMEETCS KaKoe-TO MpPEJCTaBICHUE O BO-
OIIK-3, | CobGeceno- mpoce
[1K-7 BaHUE BasoBLii CTyIeHT OTBeYaeT B 1I€JIOM MPABUIBHO, HO
HEJOCTaTOYHO TIOJIHO, YEeTKO W YyOeau-
(xopor1o)
TEJIbHO
CraBurcs, ecinu NpoAEeMOHCTPUPOBAHBI 3Ha-
. HUE BOIIPOCA ¥ CAMOCTOSITEIBHOCTD MBIIILIE-
Bricokuit
HUSA, OTBET COOTBETCTBYCT Tpe60BaHI/I$IM
(oTnMyHO)
NPaBUIBHOCTH, TOJHOTBI U apryMEHTHPO-
BaHHOCTH.
OTBeT CTYACHTY HE 3aUUTHIBACTCS ECIIN:
e 3ajaHue BBHINOJIHEHO MEHEee, YeM Ha Io-
Pasno- JIOBUHY;
OIIK-3, | ypoBHEBBIE Huskuii o CryzeHT 00HApyKUBAET HE3HAHUE OOJTb-
[1K-7 3a7aui ¥ | (HEYZOBJIETBOPHUTEIILHO) IlEH YACTH COOTBETCTBYIOIIEr0 MaTepHaa,
3alaHus JIOTTYCKaeT OUIMOKHU B (OPMYIUPOBKE OMpe-
IIGHGHI/Iﬁ U TpaBuJl, MHCKAKAKOIIHUEC UX
CMBICJI, 0€CIOPSII0YHO HU3JIaraeT MaTepuall.
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[Toporosslii
(YIOBIETBOPUTEIILHO)

3amaHue BBIIOJIHEHO OoOJIee, YeM Ha II0JIO-
BuHY. CTyZIeHT 0OHAapY)XMBaeT 3HAHUE U 10~
HUMAaHHWE OCHOBHBLIX ITOJIOKCHHH 3aJdaHusd,
HO:

e ll3naraer mMarepuan HEHNOJHO M JIOIYC-
KaeT HETOYHOCTHU B OINPE/ICIICHHUH MTOHATHUH;
e He ymeer nocratoqHo riry0OKO U JOKa-
3aTeNIbHO OOOCHOBAaTh CBOM CYXKICHHS H
HPUBECTH CBOH IIPHMEPHI;

e ll3maraer Marepuan  HENOCJIEIOBa-
TEJILHO U JIOMYCKACT OIIMOKH B SI3bIKOBOM
0(hOpMJICHUH H3JIaraeMoro.

ba3zoBsrii (xopor1o)

3amanue B OCHOBHOM BBITIOJIHEHO. OTBETHI
MpaBUJIbHBIE, HO:

e B oTBeTe MOMYIICHBI MaIO3HAYHTEIIh-
HBbIC OIMIMOKW M HEAOCTATOYHO TOJHO pac-
KPBITO COJIEpKaHUE BOIIPOCa;

e He npuBeneHbl WITIOCTPUPYIOIINE MTPU-
MEpbI, HEIOCTAaTOYHO HYETKO BBIPAKECHO
00o01arole MHEHHUE CTYICHTA,

e Jlonymieno 1-2 Hemouera B MOCIEI0BA-
TEIHHOCTHU U S3BIKOBOM O(OPMIICHUH H3JI1a-
raeMoro.

Bricokwuii (0TIM4HO)

3agaHye BBITOJHEHO B MAKCHUMAIbHOM 00b-
eme. OTBETHI MOJHBIC U MMPABUITLHBIE.

e CrTyaeHT NOJHO WU3JIaraeT maTepual,
JlaeT MPABUIIBHOE OIPEIEICHUE OCHOBHBIX
IMOHSATHUH;

e (OOHapyxHUBaeT NOHUMaHUE MaTepuaia,
MO3KET 000CHOBATH CBOM CYXKICHHUS, IPUMe-
HUTb 3HAHUS Ha MIPAKTUKE, IPUBECTH HEOO-
XOJAUMBIE TPUMEPBI;

e U3naraer Marepuasl NoCJie10BaTENbHO U
MPAaBWIBHO C TOYKH 3PEHUS HOPM JIUTEpa-
TYPHOTO S3bIKA.

OIIK-3,
[TK-7

Hoxnan,
CcOoO0IIIeHnE

Husknii
(HEey1OBJIETBOPUTEINIHHO)

Jlokna CTYACHTY HE 3aUUTHIBACTCS €CITH:

e CTyneHT He yCBOWJI 3HAUMUTEJIHbHOW Ya-
CTH TPOOIIEMBI;

e JlomyckaeTr CyIIECTBEHHBIE OIIUOKH WU
HETOYHOCTH MIPU PACCMOTPEHHUH €€;

e lcnobIThIBaeT TPYIHOCTH B MpaKTHYeE-
CKOM ITPUMEHEHHUH 3HAHUM;

e He MoxerT apryMeHTHpOBaTh Hay4yHbIE
MIOJIOKEHHUS,

e He dopmynupyer BbIBOAOB U 0000111€E-
HUI;

2

o He BrnageeT NOHATHUHHBIM arrapaToMm.

[ToporoBssiii
(Y1OBIETBOPUTEIBLHO)

3amanue BBIMOTHEHO OoJiee 4eM Ha IOoJIo-
BUHY. CTylleHT 0OHapyKMBaeT 3HAHHUE U T10-
HUMaHHE OCHOBHBIX MOJIOKEHHUM 3a1aHus,
HO:




11

e Tema packpsiTa HEJOCTATOYHO YETKO H
MIOJIHO, TO €CTh CTYJEHT OCBOMJI IIPoOiIemMy,
IO CYIIECTBY M3JIaraeT ee, ONupasch Ha 3Ha-
HUS TOJIBKO OCHOBHOM JIMTEPATYPHI;

e JlomyckaeT HeCyIIeCTBEHHBIC OITUOKH 1
HETOYHOCTH,

e lcnbIThIBaeT 3aTPYJHEHHUS B MPAKTHYC-
CKOM NPUMEHEHHH TTOJTyYEHHBIX 3HAHUH;

e Cnabo apryMeHTHpYET Hay4dHBIE MOJIO-
JKEHMSI;

e 3arpyassercs B (pOPMYITMPOBAHHH BbI-
BOJIOB 1 00OOIICHMI;

e YacTHyHO BIaJECT CUCTEMOM ITOHSATHH.

bazosriit
(xoporo)

3a7aHre B OCHOBHOM BBITIOJIHEHO:

e CryaeHT TBEpaO YCBOWJI TeMy, Ipa-
MOTHO U TO CYIIECTBY M3Jaraer ee, onupa-
SCh Ha 3HAHUSI OCHOBHOM JINTEPATYpHI;

e He ngomyckaer CylecTBEHHbIX HETOYHO-
CTeH;

e VYBA3BIBACT YCBOCHHBIC 3HAHUS C IpaK-
TUYECKOHN JeATEeIIbHOCTHIO;

e ApPryMEHTHUPYET Hay4YHBIC MMOJIOKECHHUS;
e Jlenaer BBIBOABI U O0OOIICHUS;

e BrajieeT CUCTEMON OCHOBHBIX MOHSATHH.

Bricokuit
(oTnHM4HO)

3amaHue BBINOIHEHO B MAKCUMAaIbHOM O00b-
eMe.

e CrymeHT TIyOOKO U  BCECTOPOHHE
yCBOMII TIpobIIemMy;

e VBEpeHHO, JIOTHYHO, IOCJICIOBATEIHLHO
¥ TPAMOTHO €T'0 M3JIaracr;

e Omnwupasice Ha 3HAHUS OCHOBHOW U JIO-
MOJIHUTENBHON JTUTEPaTyphl, TECHO MPUBS-
3BIBAET YCBOCHHBIC HAYYHBIC TOJIOKEHUS C
MPAKTUYECKON JAESITeTbHOCTHIO;

e VYMeno 000CHOBBIBAET M ApTYMEHTHUPYET
BBIJIBUTAEMBIE UM UJIEH;

e JlenaeT BBIBOJIBI U 00OOIIECHHMS;

e (CB000IHO BIIafI€€T ITOHATUIMU.

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AUCHUIINHE

IIpomexyTouHast arrecTanus sABISETCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUH CTY-
JEHTOB, MPUOOPETEHHBIX B MTPOLIECCe U3YUEHUS JUCIUILTUHBL. DOpMOit MPOMeKyTOUHOM aTTecTa-

OUHX 1O JUCHUIIIINHE ABJIACTCA 3a4YCT.

21.]'[5{ OLCHUBAHUA PE3YJIbTATOB OCBOCHUA NUCHUIIIIMHBI IIPUMEHACTCA CICAYIOIINEC KPUTC-

pyur OUCHHUBAHUA.

Kpurtepun oneHUBaHNs YCTHOTO OTBETA Ha 3a4eTe
1. OneHka «3auTeHO» BBICTABISETCSA, €CIIM CTYJEHT OTBETUI HA BCE BOIPOCHI OMIIeTa, HO:

— B OTBETE JAOMYCTHJI OoJiee 5 HeI0UEeTOB;

— B OTBeTE JOMMyCTHJ 60see 3 HerpyObIX OmmMOOK;




12

B OTBETE JOMYCTUN 1-3 rpyOBIX OMIMOKH.

2. OLIGHKa «HE3Aa4YTCHO» BBICTABJIACTCA, CCJIIN:

CTYZICHT OTBETHJI Ha BCE TEOPETHUECKHE BOIIPOCHI OMiIeTa, HO B OTBETE JOMYCTHI Ooee 3
rpyOBIX OMIKOOK;

CTYIICHT OTBETWJI Ha 2 TEOPETHUYECKHX BOIpoca OmieTa, HO B OTBETE AOIYCTUI IpyObIe
OLIMOKH, TIPH 3TOM K PELICHUIO 331a41 HE IPUCTYIAJ, T.€. He 00BSIBUI HEOOXOIUMBIE /IS
peleHHst 3aJauu JaHHBIE U C TPYyOBIMU OMIMOKAaMHU HAmUcall YIPaBISIOIIUE CTPYKTYPHI,
HEoOXO0MMBbIE Uil 00PaOOTKM UCXOHBIX JaHHBIX, MO0 MCIIOJIB30BAN HE Ty YIPABISIO-
L1y0 CTPYKTYpY.

CTYIICHT OTBETHJI Ha MEHEEe 4eM 2 BOompoca Ouiera.

OreHka «3a4T€HO» MOXKET OBITh BHICTABIICHA, €CIIH B CBOEM OTBETE CTY/ICHT ITOKa3aJl 3HAaHHUE
MoHOTpaduyeckol U y4eOHOW JTUTepaTyphl, BBIXOAIIEH 32 paMKU TUCIHILIHHBI, TPOSIBII OpHU-
THHAIBHOCTD U BBICOKYIO KYJIBTYPY a0CTPaKTHOTO MBIIUICHHS.

K rpy6siM ommmbkamM oTHOCATCS:

HE3HAaHWE OCHOBHBIX MOHATHI U YIPABIAIOIINUX CTPYKTYp, AITOPUTMOB 00pabOTKU JaH-
HBIX;

IIOJIHOE OTCYTCTBUE JETAIbHON IPOPaOOTKHU U3J1araéMoro npy HaTMYUU OCHOBHBIX 3TAIlOB
U3JI0KEHUS;

Apyrue OI_HI/I6KI/I, PaBHO3HAYHBIC YKa3aHHBIM.

K HerpyObIm ommbkam OTHOCSTCS:

YaCTUYHOE OTCYTCTBHE JI€TAJbHON MPOPAaOOTKH HM3JaraeéMoro Mnpu HajJU4MH OCHOBHBIX
3TANOB U3JI0KCHHUS;

K HEA0YCTAaM OTHOCATCA:

HETOYHOCTH B ITOACHCHUAX.

6.3 TunoBbie KOHTPOJIbHBIC 3aIaHUS WJINX UHBIC MaTEpUaJibl, Heo0XoaAuMbIe AJIs
OHCHKHU PE3yJbTATOB OCBOCHHUA TUCIHUIIJIMHBI

IIpumepsl 1a00paTOPHBIX PadOT ¢ Pa3HOYPOBHEBBIMH 32JaHUAMH

3anaua 1 (o6mee) HuzkoypoBHEBbIE TEXHOJIOTUH ITPOrpaMMHUPOBaHUs Java.

Hammcars nporpamMmy, Beraucisonyto B n = 1..10 motokoB uaTerpan Gyukiuu f(x) Ha 3a-
JTaHHOM y4acTke [a,b], ¢ 3amanHoM marom h MeTogoM Tpanenui.

3nauenus: f(x), a, b, h - 3agansr 17151 kaxxaoro BapuanTa. [Iporpamma 10omKHA BRIBOJIUTH
CTaTUCTUKY IO BPEMEHU, 3aTPAUCHHOMY JJIS BBIYUCIIEHUS C 3a/IaHHBIM KOJIMYECTBOM IMOTOKOB.

ITpumep:

1. 4-23754 mc.

2. 5-2385.4 mc.

3. 6-2432.4 wmc.

4. ..

5. 10-4896.8 mc.

Bapuantsr:

1. f(x)=sin(x), [0,t], h=10E-6

2. f(x) =cos(x), [0,x], h=10E-6

3. f(x) = cos(x)+sin(x), [0,x], h = 10E-6
4. f(x) =exp(x), [0,5], h = 10E-6

5 f(x) =exp(X)+x, [0,5], h = 10E-6
6. f(x)=In(x),[0,2], h =10E-6

7. f(x) =sqgrt(x), [r,2n], h = 10E-7
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8. f(x) = 1/sqrt(x), [x,2x], h = 10E-7

9. f(x) =cos(x), [-2r,2x], h = 10E-6

10. f(x) =sin(x)+1, [5x,7x], h = 10E-6
11. f(x) = sqrt(|sin(x)|), [0,x], h = 10E-6
12. f(x) = sqrt(|cos(x)|), [0,x], h = 10E-7
13. f(x) = 1/(n+sin(x)), [-=,x], h = 10E-6
14. f(x) = cos(x)*sin(x), [-w,x], h = 10E-6
15. f(x) = cos(x)*x, [-2n,x], h = 10E-6

3amaya 2 (MOBBIIIICHHAS CIIOKHOCTH)

Hamucats mporpammy, oToOpaxaronIyro yKa3aHHbIE aHUMUPOBaHHBIEC rpaduueckue 00b-
ekThl. OOpabOTKa aHMMAIIMU KaKJ0T0 00BEKTA JOJDKHA TPOUCXOIUTH B OTIIEIIEHOM MTOTOKE.
OOBEKTHI U MX TIOTOKUA MOKHO JT0OABIISATh, YAAIATh U CTABUTH Ha May3Yy.

[Tpumepbl 0OBEKTOB:

Kpyr ¢ BmucanHbIM n-yroasHUKOM. LIBeT Kpyra v n - ycTaHaBIMBAETCS B 3aBUCUMOCTH OT
BapUaHTa. N-yrOJIbHUK JI0JDKEH BPAIaThCsl, CKOPOCTh U HAIIPABJICHUE BPAIICHUS 3aaETCs CIIy-
JaifHBIM 00pa3oM Ipu co3aanuu 00bekTa. Tarke ciaydaitHpIM 00pa3oM 3a7aeTcsi CKOPOCTh U
HalpaBJieHUE MepeMEIIeHUs Kpyra B o0i1acTu oToopaxkeHus. Kpyr oTTajlkuBaeTcst OT CTEHOK 00-
JaCTH OTOOpaKEHUS.

[TonuroH cocTosAMI U3 N Y3II0B U IMHUK MX COCMHSIONINX. N - YCTAaHABIMBACTCS B 3aBH-
CUMOCTH OT BapHaHTA. ITommmron O6pa6aTI)IBaeTC$I OIHHUM ITOTOKOM, HO BCC €T0 Yy3JIbl JOJI?KHbBI
JIBUTAThCSl He3aBUCHMO. CKOPOCTh U HaIlpaBJICHUE ABHKCHUS Y3JIOB 33Jaf0TCS CIIY9aifHO TIPH
€ro CO3/IaHHH M JUTS KaKI0TO B OTACTBHOCTH. KaXkIIbIif y3€IT ITOJIMroHa OTTaJIKHBACTCS OT CTEHOK
0011acTH 0TOOpaKEeHUS.

KBanpar ¢ pamkoit uameHnsronien cBoit 1iser. L{BeT kBagpaTa ycTaHaBIMBAETCS B 3aBUCH-
MOCTHU OT BapuaHTa. Pa3mep, CKOpoCTh U HampaBlieHUE TIEPEMEIICHUS 3a/1al0TCS CITyYaifHbIM 00-
pa3zoM Tpu co3gaHuu o0bekTa. KBaapar oTTankmuBaeTcs OT CTEHOK 00JIaCTH OTOOPaKEeHHS.

Bapuantsr:

KpyrT (cuHui, 3) nonuroH (3) kBaapaT (pPO30BbIii)

KpYT (KpacHbIH, 4) monuroH (2) kBaapat (KpacHbIN)
KpyT (CUHUH, 5) TOMUTOH (4) KBaapaT (3eJIeHBIi)

KpYT (KpacHbIH, 3) monuroH (4) kBaapar (3e1eHbIN)
KpyrT (cuHui, 4) nonuroH (3) kBaapaT (3eJIeHBIi)

KpyT (CHHUH, 5) TOTUTOH (2) KBaApaT (KEITHIN)

KpyT (KpacHbIi, 3) monurodH (3) KBagpat (3eJICHbIN)
KpYyT (3eneHsblii, 4) monuroH (5) kBanapar ((hruoIeTOBBIN)
KpyT (3eneHbii, 6) monuroH (3) kBazapaT (PO30BBIil)

CoNoR~wWNE
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10. xpyr (kpacHblii, 4) monuroH (5) KBagpar (3eIeHbIN)

11. xpyr (cunuii, 3) monmroH (3) kBajapaT (KpacHbBIN)

12. xpyr (3enenslii, 5) monuroH (5) kBaxpar (PproIeTOBHIIN)
13. xpyr (cunuii, 4) mosmroH (3) KBagapat (3EJICHBIN)

14. xpyr (xpacHslii, 3) monuron (4) kBaapar (puoseToBbIil)
15. xpyr (3enensiid, 3) moauroH (3) kBagpat (KENTHIN)

HpI/IMepLI MPOEKTOB IJIsI CAMOCTOATECJILHOI'O PEIICHUA
HGJ'IB — Pa3BUTHC NIPAKTUYCCKHNX HABBIKOB CO3JaHUs ITapaJlJICIIbHBIX IIPOTIpaMM.

3amauva 1.

Hanwmcates nporpaMmmy napasienbHON pa3MEeTKH H300paskeHHsL.

JlaHo m300pakeHHe cojepkalire 00JJacTH MPOU3BOJBHON (GopMbI U pa3mepa (puc. 1.),
HE00X0IMMO HAMKMCaTh IPOTPaMMYy, 3AJTMBAIOIIYIO KaXKIYI0 00JIaCTh YHUKAIBHBIM I[BeTOM. OnTH-
MHU3HUPOBATh MPOTPAMMY JJIsi MAKCUMATbHON TPOU3BOAUTEIHLHOCTH.

Puc. 1. — [Ipumep ucxoaHOr0 N300paXKeHUS

3anaya 2.
Peanu3oBaTh mapamienbHYI0 BEPCHIO alrOpUTMa BEKTOPHU3ALMK PACTPOBOTO M300paxe-
HUS TEHETUYECKUM aJITOPUTMOM (puc. 2.).

Puc. 2. — IIpumep pa®oThl anropuT™Ma BEKTOPU3ALINH.

3amaua 3.
Hamucate Ha s3pike mporpammupoBanusi Erlang mporpammy peanusyromiyto anroputM
«Konb Diiniepay.

Bonpocsl k 3auery
1. TlapannenbHOE MPOrpaMMHUPOBAaHUE U CYNEPKOMITbIOTEPI. OOIaCTH, B KOTOPBIX MOXKET

BO3HUKATh TOTPEOHOCTH B MapalIeAbHBIX BEIYUCICHHSIX. OCOOCHHOCTH MapayliebHBIX BRIYUCIIC-
HUMH.
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2. IlapamnenbHble METO/IbI BEIYUCICHUH. ANTOPUTMBI U A3bIKH. COBPEMEHHBIE TEXHOJIOTHU
napauIeIbHOTO MPOTrPaMMHUPOBAHUS.

3. IlpeoOpa3oBanue mocneaoBaTeIbHBIX MIPOrpamMM B napasuienbHeie. [lapannensHas pea-
JU3anus MUKINYECKUX y4acTKoB nmporpamm. Omnepaiuu HaJ MacCUBaMU U MHOKECTBAMHU.

4. Tlpobnembl co3aHus MapajieNbHBIX nporpamMM. OOmas namsTh, B3aHMOOJIOKHPOBKH.
CrangapTHbIE METO/IbI CHHXPOHHU3ALINH.

5. Knaccudukamnusi mapajuienbHbIX KOMIBbIOTEpoB U cucteM. Kiaccudukanus dnmnna
(SISD, SIMD, MISD, MIMD) u npyrue kinaccuduKaium.

6. TexHnonoruu ojHOBpeMeHHOW MHoromoTouHoctn (SSE, Hyper-threading, 3DNow!,
MMX)

7. KnacrepHble, BEKTOPHO-KOHBEHEPHBIE, MAaCCHBHO-TIApAIJICIbHBIE KOMIIBIOTEPHl U HUX
OCOOEHHOCTH.

8. INapamrensHOE MporpaMmupoBanue Ha Java. HuskoypoBHeBbie MOTOKH, Kitacc Thread u
ero metofsl: sleep(), yield(), join().

9. INapamrensHOE IpOrpaMMupoBanue Ha Java. diar npepeiBanus kiacca Thread. MeTosr
1uist paboTsl ¢ mpepriBanusiMi. InterruptedException. [Ipumep peanuzamuu.

10. [TapannensHoe mporpaMMmupoBanue Ha Java. CHHXpOHU3AIMs MMOTOKOB. B3anmo-
onokupoBku. MeTtonbl 00bekToB Wait(), notify(), notifyall().
11. [TakeT mapayieIbHOTO MTpOrpaMMUpoBanus java.util.concurrent. HaGop kosutekmust

JUTsE paOOTHI B MHOTOTIOTOYHOM cpejie, HEOIOKUPYIONIHE U OJIOKUPYIOIINE OYEePEI C IOIICPKKON
MHOTOITOTOYHOCTH. VX OTIIM4Me OT CTaHAAPTHHIX KIACCOB.

12. [Taker nmapasuienpHOrO MporpaMMupoBanus java.util.concurrent. dpeitMBopku 117151
co3nanus myna motokoB (Executors), Mexannsmbl cuaxponm3anuu (Locks), kimaccsl ¢ momaepx-
KOI aTOMapHBIX ONepanuii HaJl MPUMHUTUBAMH U CChUIKamMu (Atomics).

13. A3k iporpammupoBanus Erlang, ero xapakrepuctuka. Tunmsanus, napaaurma,
KOMIIWJISILIMSL U BBINIOJIHEHME NTporpaMM. CpaBHEHUE ¢ IpYTMMH sA3bIKaMu. ['opsidas 3aMeHa Koza.

14. SA3bik nporpammupoBanus Erlang. Tunsl ganasix. Onepanuu. Betpoennsie (BIFs)
byHKLINN.

15. A3pik nporpammupoBanus Erlang. Moaynu u ¢yaxuuu. [Ipenponeccop u max-
pocsl. [lepemenHbIe, conocTaBieHUE ¢ 00pa3LoM.

16. SA3pik nporpammupoBanus Erlang. Ilponeccsl. Co3ganue mporeccos, OTIpaBKa U
pUeM COOOIEHUH.

17. SAzbik mporpammupoBanus Erlang. OGpa0OoTka ommboK 1 3aBeplIeHHe MPOoLEeCCOoB.
Pabota ¢ daitnamu.

18. Azbik nporpammupoBanus Erlang. [Iporpammupoanue ¢ cokeramu. UDP, TCP.

19. S3pik nporpammupoBanus Erlang. Kiuent cepepnas apxutektypa. [Ipumep npo-
croro cepsepa. [lonsitue OTP.

20. [TapannensHble BBIYUCICHUS Ha rpaduueckux mpoueccopax. Cucrema pacmnapaii-

nenmuBanug CUDA.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT I, NCIIOJIb3YEMBIX
B NIPOIECCE OBYYEHUA

HNudpopmanuoHHbIe TEXHOJOIHU — 00yYeHHE B 3JIEKTPOHHON 00pa3oBaTenbHOI cpesie ¢
LEJIbI0 PACUIMPEHUs JOCTYyIa K 00pa3oBaTeIbHbIM pecypcam, YBEINUYEeHHs KOHTAaKTHOTO B3aUMO-
JIeMCTBUS € TperojaBaTesieM, MOCTPOSHUS UHIUBUIYAJIbHBIX TPACKTOPHHA MOATOTOBKH, OOBEK-
THBHOTO KOHTPOJISI I MOHUTOPUHIA 3HAHUM CTYJEHTOB.

B ob6pa3zoBarenbHOM mpoliecce Mo JUCHHUILIMHE UCIIONB3YIOTCS CleAyrolne nHpopMaIm-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIIOHEHTaMH OJIEKTPOHHOH HMH(OpMalMoOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

e odunuansubIii cat BI'TIY,

e koprnoparuBHas ceTb BI'TIY;
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e cucrema sekTpoHHoro o0yueruss ®I'bOY BO «bI'TIY »;

® DJIEKTPOHHBIC OMOIMOTEYHBIC CUCTEMBI;

® MYJBTUMEAUNHHOE CONPOBOKACHUE JIEKLIUH U IPAKTUYECKUX 3aHATHH;
® UHTErpUpOBaHHAs Cpea Pa3pabOTKU MPOTrPaMMHOI0 0OECTIEUEHNU .

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJIMHBI THBAJINJIAMU U JIMIHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA

ITpu oOyueHuM JHI ¢ OrPAaHUYEHHBIMUA BO3MOYKHOCTSIMM 3/10pPOBbSI IIPUMEHSIOTCS aJ1all-
TUBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH B COOTBETCTBUU C YCIOBHSAMH, U3JIOKEHHBIMH B pa3Jiel
«Oco0eHHOCTH OpraHu3any 00pa30BaTENLHOIO MpoLecca M0 00pa3oBaTeIbHBIM IIPOrpaMMaM
JUIS. MTHBAJIMJIOB H JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBs» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmsl (MCHOJIb30BAHUE CHEIMATIbHBIX YUEOHBIX OCOOUI U JUIAKTUUYECKUX MaTepHa-
JIOB, CHEIMATIBHBIX TEXHHYECKUX CPEJICTB 00yUeHHS KOJUICKTHBHOTO U WHAWBHIYaIbHOTO MOJIb-
30BaHMsl, MPEOCTABICHHUE YCIYT aCCUCTEHTa (IIOMOIIHHUKA), OKA3bIBAIOILEro 00yyaronmmMes He-
00XOAMMYIO TEXHUYECKYIO MTOMOIIb U T.II.) C Y4ETOM HHIUBUAYAIBHBIX 0COOEHHOCTEH 00y4aro-
IIUXCSL.

9 CIIMCOK JIMTEPATYPbBI U UH®OPMAIIMOHHbIX PECYPCOB

9.1 JIuteparypa

1. Boraues, K.}O. OcHoOBBI napaijienbHOTO MporpaMMupoBanus : yuedHoe nocodue / K.}O. bo-
raues ; Jlaboparopus 3uanuii. — M. : bunom., 2010. - 342 c. (5 3k3.)

2. UBanoga, I'. C. TexHonorus nporpaMMupoBaHus : yaeOHUK miist ctyn. By3oB / I'. C. MBaHoBa.
—M. : KHOPYC, 2011. — 333 c. (6 3k3.)

3. Maunsgko, A. A. ITapamiensHoe IporpaMMUpOBaHHE Ha OCHOBE TEXHOJIOTHH openmp, cuda,
opencl, mpi : yuebHoe mocobue aist By30B/ A. A. MansiBko. — 3-¢ W31., MCIOpP. U JOI. —
Mocksa : UznatensctBo FOpaiit, 2022. — 135 ¢. — (Bricmee o6pazosanme). — ISBN 978-5-
534-14116-0. — Texkct : anexkTpoHHBIN // ObOpa3oBarenbHas riatdopma FOpait [calT]. —
URL: https://urait.ru/bcode/492127 (nara oopamenus: 10.10.2022).

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHBIEC CHCTEMbI

1. ®enepanbubiii  mopran  «Poccuiickoe  oOpasoBaHue» — Pexum  npocryna:
http://www.edu.ru

2. Nndopmanmonnas cucrema «EnnHoe OKHO OCTyma K 00pa3oBaTeIbHBIM PECypcamM»»
— Pexxum nocryna: http://www.window.edu.ru

3. denepanbHbBIA TEHTP WHPOPMAIMOHHO-00Pa30BaTENBHBIX pecypcoB — Pexxum mo-
cryma: http://fcior.edu.ru

4. Caiit ®enepaibHON CIYXKOBI 0 WHTEJUICKTYaJIbHOW COOCTBEHHOCTH, IMaTEHTaM M TO-
BapHbIM 3HaKkaM (PocnarenTa). — Pexxum nocryna: http://www.fips.ru/rospatent/index.htm

9.3 DJy1IeKTPOHHO-0MOINOTEYHBIE PecypChl
1. DOBC «Opaiit». — Pexxum nocryna: https://urait.ru
2. Tommpen (0630p CMHU). — Pexxum gocrymna: https://polpred.com/news

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jli1g mpoBeieHUSI JIEKIIMOHHBIX U JIA0OPATOPHBIX 3aHATUN, TPYIIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIBTALIMM, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOU aTTECTAlUU UCIIOIb3YIOTCS ayAUTOPUH,
OCHaNICHHBIC Y4YeOHOW MeOesblo, ayAUTOPHOM JOCKOW, KOMIBIOTEPOM C YCTAaHOBIICHHBIM
JIMICH3UOHHBIM  CIICHUAIIM3UPOBAHHBIM nporpaMMHBIM OGGCHG‘-IGHI/ICM, C BbBIXOOAOM B
3JICKTPOHHO-OMOIMOTEYHYI0O CHCTEMY M SJEKTPOHHYIO HMH(POPMAIIMOHHO-00pa30BaTEIbHYIO


https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
http://192.168.35.100/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0%2C%20%D0%93%D0%B0%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0
https://urait.ru/bcode/492127
http://www.edu.ru/
http://www.window.edu.ru/
http://fcior.edu.ru/
http://www.fips.ru/rospatent/index.htm
https://urait.ru/
https://polpred.com/news
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cpeny BITIY, MynbTUMETUIHBIMH MPOEKTOPAMH, HKCIO3ULMOHHBIMU SKpaHaMu, y4yeOHO-
HaTJISAHBIMU TOCOOUSMU (MYJIbTUMEAUIHBIE PE3EHTAIUN ).

Jlnist mpoBeieHus 1a00paTOPHBIX 3aHATHI TaK)Ke UCTIOIB3YIOTCS KOMIIBIOTEPHBIE KIIACCHI,
YKOMILIEKTOBAHHBIE CIEAYIOIINM 000PYJOBAaHUEM:

e KOMIUIEKT CTOJIOB TMCbMEHHBIX.

e CTOJN penoiaBaTersi.

e AynuTopHas A0CKa.

e KomnpioTepsl C YCTaHOBIECHHBIM JIMIIEH3MOHHBIM CIEIUAIU3UPOBAHHBIM MPOrPAMM-
HBIM 00€CIIeYeHHEM.

e MylbTUMEAUNHBIA IPOEKTOP.

e DKCINO3ULMOHHBIN IKpaH.

CamocrosTenbHas paboTa CTYJICHTOB OPTaHU3YETCS B ayTUTOPHUAX OCHALICHHBIX KOMITb-
IOTEPHON TEXHUKOH C BBIXOJOM B 2JIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTENbHYIO CpEy BYy3a,
B CHENHATM3UPOBAHHBIX JIAOOPATOPHUSX 110 AUCHUILIMHE, a TAKKE B 3aJ1aX JOCTYIA B JIOKAJIHHYIO
cetb BI'TIY.

JIMIeH3MOHHOE TPOrpaMMHOE O00ECIIeYeHHE: OIEPalMOHHBIE CHCTEMBI CEMEWCTBa
Windows, Linux; odwucusie nporpammbel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpabotunk: AnToHOB A.A. — K.(b.-M.H., mo1eHT Kadenpbl MHPOPMATHKH U METOIUKU
npenoiaBaHust UHPOPMATUKH
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11 JIUCT UIBSMEHEHUHA U JONMOJIHEHUM
YTBep:xkaenne usmenenuii u ronoanennii B PILJI nast peannzauuu B 2020/2021 yu. r.
PII/] o6cyxnena u ogodpena ans peanmusanun B 2020/2021 yu. r. Ha 3acenanuu xkadeapsl uadop-

MaTHUKH U METOJUKH IpernogaBanus nHGopmaTuku (mpoTokoi Ne 8 ot «17» urons 2020 .). B PI1J1
BHECEHBI CJICIYIOIINE U3MEHEHUS U JOTIOTHEHUSI:

No uzmenenusi: 1
No ctpanuilel ¢ u3MeHeHueM: TUTyJIbHBIN

JINCT

HckmounTs: BxmrounTs:

TexcT: MuHHCTEpPCTBO HAyKH U BbIciiero 00- | Texer: MuHucTepcTBO mpocBenieHus Poc-
pazoBanus PO curickon denepanuun

YT1Bep:kaenue u3menenuii u qonojaHennid B PIIJL nus peanuzanun B 2021/2022 yu. r.

PIT/] o6cyxnena u omodpena s peanmm3aruu B 2021/2022 y4. r. 6e3 U3MEHEHHH Ha 3a-
cenanuu kadeapbl HHOOPMATHKKM U METOAUKH TIpenoiaBanus nHpopMaTuku (IpoTokoi Ne7 ot
21.04.2021 1.).

YTBep:knenue nsmeHennii u fonojHenuii B PIIJI nus peanuzanuu B 2021 /2022 yu. r.
PII/] o6cyxnena u onodpena ans peanuzanuu B 2021/2022 yu. 1. Ha 3aceaHuu Kadeapsl

UHPOPMATUKU U METOJMKHU IpernoiaBaHus nHpopmaTuku (mpotokon Ne 1 ot «8» centsaops 2021
r.). B PI1]] BHeceHb! creayronine N3MEHEHUs U TOTOTHEHMUS:

No u3menenust: 2

No cTpanuIlpl ¢ U3MEeHEHUEM: 3
B 1 1.3 OIIK-3. u3n0uTh B CIIeAYIONIEH peIaKIIuu:

OIIK-3. CnocoOeH MOHUMATh U MPUMEHSTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH, B
TOM YHCJIE OT€UECTBEHHbIE, NIPU CO3/IaHUH MPOTPAMMHBIX MPOJYKTOB M IPOTrPAMMHBIX KOM-
TJIEKCOB PA3IMYHOTO HA3HAYCHUS.

YTBep:knenue uzmenenuii u qonojHenunii B PILJI nus peanuzauuu B 2022/2023 yu. r.

PIIJ] mepecmoTtpena, o0cysxieHa u ogobpena s peanmsaiuu B 2022/2023 yuyebHOM TOTY
Ha 3aceaHuu Kadeapsl HHPOPMATHKU U METOIUKH MpernogaBaHus HHPopMaTuku (MpoTokoit Nel
ot 21 cents6ps 2022 r.).

B pa6oqylo nporpamMmy BHECCHBI CIICAYIOIINEC U3MCHCHUA U JOIMOJIHCHUA:

Ne uzmenenusi: 1

Ne crpanute! ¢ m3menenuem: 16
B Paznen 9 BHeceHbI M3MEHEHUS B CIIUCOK JIUTEPATyphl, B 0a3bl JaHHBIX U WH(OPMAIMOHHO-
CIIPaBOYHBIE CUCTEMBI, B DJIEKTPOHHO-OMOIMOTEUHBIE PECYpPChl. YKa3aHbl CCHUIKH, 00eCIeyn-
BaIOIIIKE OCTYI 00YYaIOIIUMCS K DIEKTPOHHBIM yU4eOHBIM U3JaHUSM U dJICKTPOHHBIM 00pa3o-
BatesbHBIM pecypcam ¢ caiita DI'BOY BO «bI'TIY ».




