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Pa6Gouas nporpamMma guciumiuHel «CUCTEMBI PEAILHOINO BPEMEHMY» COCTABJIEHA B
COOTBETCTBHMM C Y4eOHBIMH IITaHAaMM IO HampaBieHHio moarotoBkd 09.04.04 Ilpo-
rpaMMHasl MHXEHepus (Marmcrepckas mporpamMma Meronasl W cpeicTBa paspaboTku
nporpamMmMuoro obecreuenus) ang 2020 roza mpuéma 10 OYHOM M 3a04HON (hopMam
oOydeHus.

CocraBurerns:

npodeccop xabeapsl nporpaMh/&iIi(WﬂxceHepHH

I.T.H., JOIIEHT 3opu C.A.

(mo )

Pabogas mporpaMma paccMOTpeHa M NPHHATA Ha 3aceiaHuy Kademphl Ipo-
TPaMMHOM HHXECHEPHUH.
ITpotokon ot «_10_» _ mapta 2020 roma Ne _9

—_—

3aBexyronuii Kadeapoi /%é{/?//f Densie O.H.

Pabouas mporpamma ogoGpena y4yeGHo-merogudeckoii komuceneii [OYBIIO
"JIOHHTY no ranpasnenmo noarotosku 09.04.04 ITporpamMMuas HHXeHepus.
[Ipotoxom ot « 20 » masg 2020 roma Ne 10

[Ipencenarens %/4 @ense O.1.
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Pabouas nporpamma npoasiena st 20 roaa npuéma Ha 3acelaHuu Kadeapbl
MPOTPaMMHON MH)XKEHEPHH.

IIpoTokoi OT « » 20 roga Ne

3aBenyrommii kageapoit

(moammce) (®.1.0.)

CornacoBaHo C BbITycKaromiei kadeapoit mporpaMMHON HHXXEHEPHUH.
3apenyrommii kadeapoit

(moammch) (®.11.0.)

PaGouast mporpamma nmpoasiena mist 20 roma mpuéma Ha 3aceqaHuu Kadeapsl
MPOrPAMMHOUN UHKECHEPUHU.

[Iporokois oT « » 20 roga Ne

3aBeayromuii kKadheapon

(moamuco) (®.1.0.)

CornacoBaHo ¢ BelmycKaronieil kadenpoit «[IporpamMmmuas uHxeHEepHUs.
3aBeayromuii kadeapon

(moamuce) (®.1.0.)

PaGouast mporpamma nmpoasiena st 20 rona npuéma Ha 3acegaHuu Kadeapbl
MPOrPaMMHON UHKEHEPUHU.

[Iporokoi oT « » 20 roaa Ne

3aBeayromuii kadeapon

(moamuce) (®.1.0.)

CoracoBaHo C BBITyCKaromiei kadenpoit mporpaMMHON WHKEHEPHH.
3aBenyrouuii kadenpoit

(TIoamHCh) (®.1.0.)
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1 OBBEKT, HEJIb U 3AJIAYA OCBOEHMUSA JUCIHUIT/INHBbI

JIMCHUIIMHA PaCCMATPHUBAET BONPOCHI, CBSI3aHHBIE C OPraHU3aliel CUCTEM pe-
aJIbHOTO BPEMEHH.

Ieb0 TMCIUIIIMHBI SBJSIETCS: NMOJYYEHUE TEOPETHUUECKUX 3HAHUU O TEXHOJIO-
THSIX CO3/IaHuUs U OpTaHU3alMU cucTeM peaidbHoro Bpemenu (CPB), tpeboBanusm k CPB,
UX anmnapaTHOM W MPOrpPAMMHOM OpTaHW3allW{, NApaJUICIIbHBIX U PACIPEIEICHHBIX BbI-
yucieHuit A a¢dextuBHOM opranuzannu CPB, ymMeHuit u HaBBIKOB MPAKTUYECKOM pe-
aJIM3alM1 BBICOKOIIPOU3BOJUTENBHBIX IMAPAIETbHBIX BEIYMCICHUN Ha 0a3€e CyIIeCTBYIO-
IIUX COBPEMEHHBIX TEXHOJIOTUM 115l uX umiuiementanuu B CPB, nu3yuenue cpencts pas-
paboOTKHU U peanr3aluy napauieabHOro nporpaMMHoro ooecrneuenus: CPB.

3agaveil QUCUMIUIMHBI ABISETCSA: YCBOCHUE CTYJEHTaMU (yHJIaMEHTAJIbHbBIX OC-
HOB OpraHu3auuu M (pyHKUHOHMpOBaHUS coBpeMeHHbIX CPB Ha 0a3e mapaienbHbIX
MHOT'0331a4HbIX 1 MHOTOIIOTOYHBIX BBIUMCIEHUMN, allllapaTHO-IIPOIrPaMMHOT0 obecrieye-
HUSI MHOTOITPOLIECCOPHBIX KoMIbioTepHBIX CPB, MeTo10B pa3zpaboTku u ouieHkH 3¢ dek-
TUBHOCTH QJITOPUTMHUYECKOTO U ITporpaMMHOro obecnieueHust CPB, nonydyeHne HaBbIKOB
paboOThl C THCTPYMEHTAJIbHBIMH CPEICTBAMH Pa3paO0TKU U pealn3alny MapajjiebHOrO
POrpaMMHOro oOecreyeHus AJis COBPEMEHHBIX napaieabHbix CPB.

B pesynbrare 0CBOEHUS IUCHUILUIMHBI CTYAEHT JOJKEH

3HATh METO/Ibl CACTEMHOT'O M KPUTHYECKOTO aHAJIN3a; METOJUKH Pa3padOTKU CTPATEruU
JNEUCTBUN ISl BBISIBJICHUS U PELICHUs MPOOJIEMHBIX CUTYalUid; METOJIbI IPOrPaMMHOM
peanu3anuu pacnpeaeaeHHbIX HH(HOPMAIIMOHHBIX CHCTEM; OCHOBHbBIE TOHSTHUS U TEPMH-
HOJIOTHIO CHCTEM PEaIbHOI0 BPEMEHHM, OpPraHU3allid MHOTI03a4a4HOCTH U MHOTOIIOTOY-
HOCTH, NTapaJlJICJIbHBIX BRIUMCICHUN U cucTeM; obsactu npumeHenust CPB; 3HaTh 0CHOB-
HbIE PUHIUIIBI TAPAJICIbHBIX BBIUUCICHUM, IPUHIUIIBI U CPEIbl pa3pab0TKU MPUIIOKeE-
HUW JJ1s TapajuiesibHbIX U pactpeaeneHHbix CPB ¢ ncnosib30BaHrEM TEXHOIOTUI Tapa-
JIEJIBHBIX BBIYMCIEHUN PEAIIBHOIO BPEMEHU;

yMeTb IPUMEHSATb METOIbl CACTEMHOTO [T0/1X0/1a U KPUTHUECKOT0 aHaJIN3a MPOOIEeMHbIX
CUTYallMii; pa3padaThiBaTh CTPATETUIO ACHUCTBUM, IPUHUMATh KOHKPETHBIE PEILICHUS IS
€€ peajin3alllu; UCI0JIb30BaTh METO/IbI CO3/IaHUsI MPOTPAMMHOI0 0OEeCTIeueHUs ISl aHa-
Jn3a, pacro3HaBaHus U1 00pabOTKU UH(pOpMaIMK, CUCTEM U(POBOM 0OpabOTKH CUTHA-
JIOB; MOJIB30BATHCS MPUEMaMU pa3pabOTKU NapayienbHbIX nporpamm g CPB; nenate
OLIEHKY 3((EeKTUBHOCTH TpuMeHeHUs pazpadoranHoro I10; pa3pabaTeiBaTh IpOrpaMm-
HOe oOecrieueHue 1151 MHoromnpoueccopubix CPB Ha 6a3e napayiiebHbIX BBIYUCIECHUN,
pemaTh pa3JIM4yHbIe TUIIOBBIE BBIUMCAUTENBHBIE 3a0aun CPB ¢ ncnonp30BaHneM TEXHO-
JIOTUI NapaJyIeNbHbIX BEIYMCIIEHUN PEATIBHOTO BPEMEHH;

BJIAJIeTh METO/I0JIOTHEN CUCTEMHOTO U KPUTHYECKOTO aHaIn3a MPOOJIEMHBIX CUTYallUH;

METOJMKAMHU TIOCTAHOBKH IICJIH, OMPECIICHHS CIIOCOO0B €€ JTOCTHUKEHUS, pa3pabOTKu
CTpaTeTuil NeNUCTBUIA; METOJIaMU U AJITOPUTMAMHU PEIIeHUs 3a1a4d muQpoBoi 00paboTKu
CUTHAJIOB; HaBBIKAMHU ¥ METOJIMKOH pa3paboTKH 3(D(PEKTUBHBIX MPOTPAMM JIJIST PEIICHHUS
THUTIOBBIX BRIYMCIUTEIBHBIX 3a/1a4 PECATBHOT0 BPEMEHH; HABBIKAMU U METOUKOH UCITOh-
30BaHMS TEXHOJOTHUH MapauIeIbHBIX BEIYUCICHUH TS pa3paOOTKH MPOTPaMMHOTO 00ec-
neuenus CPB; meronukoi oneHku 3)PEKTUBHOCTH pa3zpaOOTaHHOTO MPOrPAMMHOIO



o0ecreyeHus.

[lepeuncrieHHbIE pe3ybTaThl 00yUEHUS SIBISIFOTCS OCHOBOM 17151 (POPMUPOBAHUS
CHEAYIOINX KOMIIETECHIINH:
YK-1 - criocoGeH ocymecTBIsATh KPUTHUECKUN aHaIu3 MPOOJIEMHBIX CUTYyallMii Ha OC-
HOBE CHCTEMHOTO IMOAX0/a, BhIpadaThiBaTh cTpareruto aeictuit; [1K-2 - pmagenne me-
TOJAMH IIPOrPaMMHON pealiu3alu pacnpeeaeHHbIX nHPopManoHHbix cuctem; [1K-3
- BJIQJICHUE HABBIKAMHU CO3[aHUsI MPOrpPaMMHOI0 oOecreueHus Uil aHalu3a, pacio3Ha-
BaHUS U 00paboTKKH MHGOPMAIIUU, CUCTEM HUGPOBOH 00pabOTKH CUTHAJIOB.

2 MECTO JJUCHHUIIJIMHBI B OCHOBHOM OBFPA3OBATEJIbBHOM
IMPOI'PAMME

JlucrumirHa OTHOCUTCS K YaCTH JUCITUTUINH, (POPMHUPYEMOUN yd4aCTHUKaMH o0pa-
30BaTeNbHBIX OTHOIIEHUH, biioka 1 nucuuminH (Moayneit) yueOHOro miaHa

basupyercs Ha 3HAHUAX U YMEHUSAX, KOTOPBIC CTYICHT MPHUOOPEN P OCBOCHHUH
MPEAMISCTBYIOMUX TPOo(HEeCCHOHATBHBIX IUCIUIUIMH OakamaBpuara IO HaIpPaBJICHHUIO
09.03.04 ITporpamMHast UHXEHEPUS.

3HaHUS ¥ yMEHUS, MPUOOPETEHHBIE NMPHU OCBOSHUHW JTAaHHOW JUCIHMIUINHEI, PEaH-
3YIOTCSI CTYJIEHTOM TPU U3YyYEHUHU TMOCIEeAYIOMUX TUCIUIUINH. «Pacno3naBanue oopa-
30BY», «VHTeNeKTyaapbHbI aHanu3 JaHHBIX», «HPOpMallMOHHBIE U TEIEKOMMYHHKA-
[IMOHHBIE TEXHOJIOTUNY, « TeXHONIOruN 00Ja4YHbIX BhIUUCIEHUNY, «PacnpeneneHHbie cu-
CTeMBbI 00pabOTKK MHGOPMAIMN, MPOXOXKICHUHU MPOU3BOACTBEHHON MPAKTUKHU, MPO-
XOXKJICHUU TOCYIapCTBEHHON UTOTOBOM aTTECTAIINH.

3 CTPYKTYPA U COAEP)KAHUE JUCIUIIJIINHBI

3.1 Pacnipeesienue y4eOHBIX 4YaCOB MO TeMaM JUCHMILIMHBI M BHAAM 3aHATHH

HaumenoBanue tem KomnmuecTBo yacos
(comepskaTenbHbIX MOYJIEH) (ounasi/3aouHas popma)

B ToMm umnciie

Beero | Jlekuuu | Ilpakrt. | JlabGop. CP

(CemuH.)
1 2 3 4 5 6
Tewma 1. OOuias xapakrepucTuka
CHCTEM PEATbHOTO BPEMEHH, all- | 45,15 4/0.5 B 8/115

napaTHas riaropma cucteM
pealbHOTO BPEMEHHU

Tema 2. Mogenu, MeToIbl Opra-
HU3AIMKA ¥ aHaau3 dGdextusHo- | 20/20 4/0.5 — 16/19.5
ctu CPB




1 2 3 4 S 6

Tewma 3. OnepaunoHHbIE Cpebl
peasIbHOrO BPEeMEHH, CHHXPOHH-
3alys B CUCTEMaxX PeaIbHOTO 20/20 4/0.5 6/1 10/18.5
BPEMEHH, CPEJICTBA Pa3pabOTKu
CHCTEM PEaJbHOTO BPEMEHH

Tema 4. [TapaienbHble METOIbI
PEIICHHUS TUIIOBBIX BHIYMCIIHU- 20/20 4/0.5 8/1 8/18.5
TENBHBIX 3a71a4.

Tema 5. Pa3zpaboTka mporpaMm-

Horo obecneuenus it CPB Ha 36/36 10/3 10/2 16/31
6aze OpenMP.
Tema 6. PazpaboTka nporpamm-
Horo ooecneuenus 11t CPB Ha 36/36 8/3 10/2 18/31
0aze MPI.
KonTposb: 36/36

Hroro: 180/180| 34/8 34/6 76/130

(DOpMHpOBaHI/Ie KOMHGTGHHI/Iﬁ B PC3YyJIbTAaTC OCBOCHUA TCM NUCHHUILIINHBI

Komnerennumn TeMbl TUCITUTIITNHBI, HAIlEJICHHBIC Ha BRIPAOOTKY KOM-
MIETEHIIAN
VK-1 1,2, 3
I1K-2, I1K-3 3,4,5,6
3.2 Jlekuuu

Tema 1. O01ast XxapakTepUCTHUKA CUCTEM PEATIBHOIO BPEMEHH, arllapaTHas Iiat-
dbopMa cucTeM peallbHOTO BPEeMEHHU
ConeprkaHue TeMBI 1:

CucreMbl peallbHOTO BpeMeHU. AmnmapaTHas miaT¢opMa CUCTEM PEaIbHOTO Bpe-
MeHu. [TapanensHple MHOTOSIIEPHBIE 1 MHOTOIIPOLIECCOPHBIE BEIYUCIUTEIBHBIE CH-
CTeMBbI peanbHoro BpemeHu. Obnactu npumeHenusi CPB.

Jlutrepatypa k Teme 1: [1-3,4 -5, 6,8 — 11]
Tema 2. Monenu, MeTo 1l Opranu3anuu 1 ananus 3gpdexktuBHoctr CPB.
CozeprkaHue TEMBI 2:

Mopenu, MeTobl U aHaiiu3 3PGEKTUBHOCTH MapajuieabHbIX Beruncienuii B CPB.
Tomnoyiorudyeckue CTPyKTYphl U MeTO bl niepenaun unpopmaiuu B [IBCPB. O6mue me-
TO/bl pacnapayieIMBaHUs AITOPUTMOB. JIeKOMITO3ULIMOHHO- HepapXUUECKasi METO-
nuka. UHpopmanmonHsie rpadpl anropuTMoB. J(MHaAMUYECKUE XapaKTepUCTUKH Kade-
CTBa MapaJlJIeIbHBIX AITOPUTMOB: YCKOpPEHHUE U 3PPEKTUBHOCTH. MacTabupyeMoCTh
napajuieabHbIX aITOPUTMOB.

Jlutepatypa k Teme 2: [1-3,4 -5, 6,8 — 11]
Tema 3. OnepanlMOHHBIE CPEJIbl PEATBHOTO BPEMEHU, CHHXPOHU3AIIMS B CUCTe-
Max peaIbHOTO BPEMEHH, CPEJICTBA pa3padOTKU CUCTEM PeaTbHOIO BPEMEHH.




ConeprkaHue TeMbI 3:

OnepalmoHHbIe Cpe/ibl peasibHOro BpeMeHU. CUHXPOHU3AIMS B CUCTEMAX pPeallb-
HoTro BpemeHu. CpecTBa pa3pabOTKU CUCTEM PEAIbHOTO BPEMEHH.

Jluteparypa k Teme 3: [1-3,4-5,6,8 - 11]

Tema 4. [TapannenpHbie METOABI PEIICHUS TUTIOBBIX BHIUUCIUTENBHBIX 33124,

ConepxkaHue TeMbl 4:

[TapanensHbIE METOIBI PEIISHUS TUTTOBBIX 33/1a4 BBIYUCIUTEILHON MAaTEMATHKH.
[TapamenpHbIC YUCICHHBIC AITOPUTMBI MATPUYIHOTO MPOU3BeIeHUs. AIropuTMbl Dokca
u Konnona. [lapanienbHple anTOPUTMBI PEIICHUS CUCTEM JMHEHHBIX anreOpandecKux
ypaBHeHu# (CJIAY) 1 ux oTOOpakeHHsI Ha POU3BOJIbHBIE TAPAILIEIbHBIE APXUTEKTYPHI.
HekoTtopble napajiienibHble aarOpUTMBbI PEIICHUS] CUCTEM OOBIKHOBEHHBIX TudepeHiin-
JIbHBIX YPABHEHUM.

Jlutepatypa k Teme 4: [1-3,4-5, 6,8 — 11]

Tema 5. PazpaGotka nporpammuoro ooecnedenusi [IBCPB na 6aze OpenMP.

ConepkaHue TEMBI S:

Pazpabotka I[10 na 6aze OpenMP. O6mue ¢yukiuu. KosekTuBHbIE Onepaliuu.
Pazpa6otka [1O mst OpenMP. CpaBHenue 3 heKTUBHOCTH peaTn3anuii 1 0COOCHHOCTH
MIPAKTUIECKOTO HCITOJIB30BAHUS.

Jluteparypa k Teme 5: [1-3,4-5,6,8 - 11]

Tema 6. Pazpabotka nporpammaoro ooecniederus: [IBCPB na 6aze MPI.

ConeprkaHue TeMbI 6:

Pazpabotka I1O Ha 6a3ze MPI. O630p untepdeiica MPI. O0mue ¢pynkuuu. [lepe-
Jada cooOIeHn MEX Ty OTIAeIbHBIMHE ITporieccopamu. KommektuBabie onepanuu. Cpas-
HeHue 2((HEKTUBHOCTH peau3aiuii 1 0COOCHHOCTH MPAKTUYECKOTO UCTIOJIb30BaHUSI.

Jlutrepatypa k Teme 6: [1-3,4 -5, 6,8 — 11]

3.3 JIabopaTopHbIe padoThI

Ne Tema paGoTsl O6bem, yac. | Jlute-
/1 OYH/3a04YH | parypa
1 Cpenctna pazpabotku I1O cucTeM peanbHOTO Bpe- 6/1 [7, 6, 8-
MCHH 10]
[TapanienbHbIC METOBI PEIICHUS TUITOBBIX BBIYHC-
[7, 6, 8-
2 mutenpHbIX 3a1ad CPB. [locnenosarensHass oqHO- 8/1 10]
MIPOIIECCOPHAs M MHOTOSIZICpPHAS peaTnu3aluu
3 [TapamrensHbIC METOBI PEIICHUS TUTTOBBIX BBIYHC- 10/2 [7, 6, 8-
JUTENbHBIX 3a1a4. OpenMP- peanu3zarusi. 10]
[TapamnienbHbIE METOIBI PELICHUS TUTIOBBIX BBIYMC- [1-5, 7,
4 10/2
muTenbHBIX 3371a4. MPI- peammzanus. 6, 8-10]

Utoro: 34/6
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3.4 CamocTosiTeJibHasi padoTa CTyJAeHTa

Ne Buer caMoCTOSATENBHON pabOTHI CTY/ICHTA O0mbem, gac,
/11 OYH/3204H
1 Nzyuenue neximonnoro marepuana (He menee 50% ot oobema 34/48
JICKIUI)
2 [ToaroroBka K NpakTUYECKUM 3aHATUAM (He MeHee 50% oT -
00beMa ayTUTOPHBIX TPAKTUICCKUX 3aHSITHI )
3 [ToaroToBka k nabopaTopHbiM padoTtam (He meHee 50% oT 42173
o0beMa ayIUTOPHBIX JJAOOPATOPHBIX 3aHSITHI)
4 Brimonnenue kypcoBoro npoekra (36 yacoB) -
5 Brinonnenne kypcoBoit paboTel (27 4acoB) -
6 BrinonHeHne MHAMBUyaIbHOTO 3a1aHus (HE MeHee 9 4yacoB) -19
Hroro: 76/130

3.5 KypcoBoii npoekT (pa6oTa), HHAUBHAYAJIbHOE 3aaHHUE

KypcoBoii npoekT (paboTa) 1o IMCHUIUIMHE YYeOHBIM IUIAHOM HE MPETYCMOTPEH.

Bo 2 cemecTpe 17151 cTy1€eHTOB 3a04HOM (hOpMBI 00YUEHUSI IPEYCMOTPEHO BBINOJ-
HEHUE KOHTPOJBHOM paboThl 0 GopMe HHAUBHAYAJBHOTO 32 JaHUSA.

TemaTuka 3a1anus cBs3aHa ¢ pa3paboTKON MIPOrpaMMHOTO 00eCTIeUeHUsI ISl MUK-
POKOHTPOJUIEPHON CHCTEMBI yIpaBIeHHUS pealibHOTO BpeMeHu. Llens — ycBoeHune meTo-
JTUKHA pa3pabOTKU MPOTPaMM JIJIsi PEIICHUS THUIIOBBIX MPAKTUYCCKUX BBIYMCIUTEIHHBIX
3a7a4 peaslbHOTO BPEMEHH.

B pe3ynbTraTe BRINONMHEHUS PAa0OTHI CTYACHT JOJIKEH:

— 3HATh U MPUMEHSITh METOJUKY pa3pabOTKH MPOTpaMMHOTO OOecTieueHus AJis
pEIICHHS TUTMOBBIX MPAKTUYECKUX BBIUMCIUTEIBHBIX 33]]a4 PeajIbHOTO BPEMEHH,

— yMETbh BBIOMPATh HYXHBIA MUKPOKOHTpOJUIEp cepur (000pya0BaHUE), MPOCK-
TUPOBAaTh CTPYKTYPY IMPOTPaMMHOTO OOECIEeUeHHs, pPean3aluio HYXHBIX (YHKIIUMH,
00OCHOBBIBaTh CBOM PEILLICHUS.

[TosicauTenpHas 3amucka Mo WHANBUAYAIBHOMY 3aJaHUI0 0(OPMIISIETCS Ha JIUCTAaxX
dbopmata A4 u coaepxuT GOpMYJIUPOBKY 3a/IaHMsl, HEOOXOIUMYIO KPAaTKYIO TEOpETHYE-
CKy0 HH(OpMAIIIIO, COOCTBEHHO OMMCAHUE U PEeaTU3alliio POEKTa, CKPUHIIOTHI TeCTH-
poBaHust pazpadoranHoro [10, cnucok UCOJIb30BAaHHBIX UCTOYHUKOB. PeKkoMeH1yeMblIit
00BEM MOSICHUTENFHOM 3aMMCKH 110 HHIWBUyaJbHOMY 3aaHut0 — He Oonee 10 cTpanwmi
dbopmara A4.

4 ®OHA ONEHOYHBIX CPEACTB

4.1 KpuTepuu U IKAJbI 1JISI HHTETPUPOBAHHOW OlleHKH YPOBHS C()OPMHPO-
BAHHOCTH KOMIIETEHIIUH
Cocrastoiasi KOMIETEHIIUU — NOJIHOTa 3HAaHUI
- HyJIEBOM YpPOBEHb: HEBEPHBIE, HE APT'YMEHTUPOBAHHbBIE, C MHOKECTBOM IPyObIX OLIMOOK
OTBETHI HA BOIIPOCHI / OTBETHI HA JIBA BOIIPOCA U3 TPEX MOJIHOCTHIO OTCYTCTBYIOT. Y pO-
BEHb 3HaHUW HU)KE MUHUMAJIbHBIX TPEOOBAHMUIA;
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- MUHMMAaJbHbIN YPOBEHb: JIaHbI HE TIOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. YPOBEHb 3HAHUM HIDKE MHUHUMAJIbHBIX TpeOOBaHMM. [[omyiiieHo MHOTO
IpyOBIX OIINOOK;

- IOPOTOBBIA YPOBEHB: JaHbI HEAOCTATOYHO IMOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OT-
BETHI Ha BOMPOCHL. [1710X0 3HAEeT TEPMUHBI, ONIPEAECICHUS U TTOHATHS; OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOIICHUS, MPUHITUIIBL. J[OTyIIIEeHO MHOTO HETPYOBIX OITHOOK;

- CpeaHU ypOBEHb: J[aHbl JOCTATOYHO MOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. B 11€710M 3HAaeT TepMHHBI, ONPEAECICHUS U TOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIICHHUS, IPUHITUTIBI. JIOMyIIIEHO HECKOJIBKO HETPyOhIX OIMMOOK;

- IPOJABUHYTHIN YPOBEHB: JaHbI MOJIHBIC, TOUHBIC U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
MIPOCHL. 3HAET TEPMUHBI, ONIPEACIICHHS U TTOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUS1, MPUHIUIIBL. J[OMyIIIEeHO HECKOJIBKO HETPYOBIX OIIHOOK;

- BBICOKHM YPOBEHB: 1aHbI MIOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHL.
3HAeT TEPMUHBI, ONPEICIICHHUS] U TIOHATHUS, OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUS1, IPUHLMIEL. J[OMyIIEHO HECKOJIBKO HETOUHOCTEM.

Cocrapnstonas KOMIETEHIIUN — YMEHUS

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBUE NMOHUMAHMS CYTH METOJMKHU PELICHMS 3a/1auH,
JOMYIIEHO MHOXKECTBO IPpyOEHIIINX OIIMOOK / 3a1aHKs HE BHIMIOJHEHBI BOOOIIIE;

MUHUMAJIBHBIN YpOBEHb: c1ab0e MOHMMaHUE CYTH METOJUKH PEIICHUs 33Ja4H, JOIy-
nieHbl rpyOble ommOKu. Pemenns He o0ocHOBaHbL. He ymeer ncnonb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JIMTEpaTypy. He opreHTHpyeTCcs B cCriennaabHON Hay4HOU JINTE-
paType, HOpMaTUBHO-TIPABOBBIX aKTax;

IIOPOTOBBIN YPOBEHB: JOCTATOYHOE [IOHUMAHNUE CYTH METOJUKHU PELICHUS 3a/1a4H, JOITy-
1IeHbl OIMOKU. PelieHnst He Bcera 000CHOBaHbI. YMEET UCIOJIb30BaTh HOPMaTUBHO-
TEXHUUYECKYI0 JuTepaTypy. Cinabo opueHTHpyeTcs B ClELHUaIbHON Hay4dHOU juTepa-
Type, HOpPMaTHUBHO-IIPABOBBIX AKTaXx;

CPEIHHI YPOBEHB: B LIEJIOM IOHUMAET CYTh METOAMKH PEIICHUS 33Ja4H, JOIYILEHBI
ouOku. Pemienust He Bcera 0OOCHOBaHbBI. YMEET UCIIOJIb30BaTh HOPMATUBHO-TEXHU-
YECKYIO U CIIEHUAIbHYIO HAYYHYIO JINTEPATypy, HOPMAaTUBHO-TIPABOBBIE aKThI;

- IPOJBUHYTHIM YPOBEHbB: B 1I€JIOM IOHUMAET CyTh METOJAUKH PELICHUS 33/1a4H, TOMYIICHbI
HETOYHOCTH. CrocoOeH 000CHOBATh PEIIEHUs. Y MEET UCIOIb30BATh HOPMATUBHO-TEX-
HUYECKYIO U CHEIUATIbHYIO HAyYHYIO JIUTEPATypPy, HOPMATUBHO-TIPABOBBIE AKTHI,

- BBICOKUH ypoBeHb: [loHumaer cyTh MeToauku pemenus 3aaadi. CnocodeH 000CHOBATh
peleHus. YMeeT UCIOJIb30BaTh HOPMATUBHO-TEXHUUECKYIO U CTIEHUAIBHYIO HAyYHYIO
JUTEPaATypy, NEpeI0BOM 3apyOeKHBIN ONBIT, HOPMATUBHO-TIPABOBBIE aKTHhI.

Cocrasiistonias KOMIIETCHIIUY — BJIaJeHUE HaBBIKAMH
- HyJIEBO! YPOBEHb: HE MPOJIEMOHCTPUPOBAIT HABBIKH BBITIOJHEHUS MPO(HECCHOHATBHBIX
3aaa4. McnbIThIBaeT CyIIECTBEHHBIE TPYAHOCTH MPU BBINOJIHEHUH OTIEIIBHBIX 33]1a-
HUU,
- MUHUMAJIbHBI YPOBEHb: HE MPOJACMOHCTPUPOBA HABBIKM BBIMOJHEHUS Mpodeccro-
HAJIBHBIX 337a4. MICIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH IIPU BBITIOJIHEHUU OT/EIIb-
HBIX 3aJaHHUM;
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- IOPOTOBBIN YPOBEHb: BIAJEET OMBITOM I'OTOBHOCTU K MPOGECCUOHANBHON IESITENIbHO-
CTH U TIPpOo(hEeCCHOHATLHOMY CaMOCOBEPILIEHCTBOBAHUIO HA TTIOPOTOBOM YpOBHE. Tpy-
JIOBBIE JEMCTBHS BBIIOJHIET MEJIEHHO U HEKAYECTBEHHO;

- CpeHHI YPOBEHB: BIAJCET CPETHUM OMBITOM TOTOBHOCTH K Mpo(deccrnoHanbHOM aes-
TEIBHOCTH U MPO(HECCHOHATIBHOMY CaMOCOBEPILIEHCTBOBAHUIO. Tpy10BbIe ACHCTBUS
BBIIIOJIHSAET HAa CPEHEM YPOBHE MO OBICTPOTE U KAYECTBY;

- IPOJIBUHYTHII YPOBEHB: BIAJEET OMBITOM U JOCTATOYHO BBIPAKEHHOW JTUYHOCTHOM ro-
TOBHOCTH K MPO(ECCUOHANBHON AESITETbHOCTH U MPOo(ecCHOHAIbHOMY CaMOCOBEp-
HIEHCTBOBAHUIO. BBICTPO M KaU€CTBEHHO BBINIOJIHAET TPYIOBbIE I€UCTBUS;

- BBICOKMI YPOBEHbB: BIJIAJIEET OINBITOM W BBIPAKEHHOCTBIO JIMYHOCTHOW TOTOBHOCTH K
npodecCHOHANBHON NIEATeNbHOCTH U NPOo(ecCHOHaTLHOMY CaMOCOBEPILIEHCTBOBA-
HUIO. BBICTPO M KAYECTBEHHO BBIMOJIHSIET TPYAOBBIE AECHCTBHUS.

O000611eHHas olleHKa c(hOPMUPOBAHHOCTH KOMIIETEHIIUN

- HyJIEBOM YPOBEHb: KOMIIETEHIIMU HE C(POPMHUPOBAHBI;

- MUHUMAaJIbHBII YPOBEHb: 3HAUNUTEIBHOE KOJIMYECTBO KOMIIETEHIIMH HE CHOPMUPOBAHO;

- IOPOTOBBIA YPOBEHb: BCE KOMIIETEHIUN C(HOPMUPOBAHBI, HO OOJIBIIMHCTBO HA IOPOTO-
BOM YPOBHE;

- CPEIHUI YPOBEHB: BCE KOMIIETEHLIMH C(DOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETEHLIMH C(POPMHUPOBAHBI HA CPEAHEM WIIM BHICOKOM
YPOBHE;

- BBICOKUW YPOBEHb: BCE KOMIIETEHIIMU C(OOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonipochkl K 3K3aMeHY U MPUMepP IK3aMeHAIIMOHHOIr0 Oujiera
Bonpocsl K 3xk3aMeny:
Teopernueckne BOIPOCHI:
1. Cucremsl peabHOTO BpeMeHU. AnmnaparHas miatdopma CUCTEM peabHOTO Bpe-

menu. O6mactu npumenenus CPB.

2. TlapamnensHble MHOTOSIIEPHBIE U MHOTOIIPOLIECCOPHBIE BHIYMCIUTEIBHBIE CH-CTEMBI
peanbHOrO0 BPEMEHH.

3. Cucrewms knaccudukanuu u ocHoBHbIE kKiaccsl [IBCPB. [Ipunnmmne! moctpoeHus
I[IBCPB.

4. Mopenu, MeToabl U aHaU3 YPGHEKTUBHOCTH MAPAIICTBHBIX BHIYUCICHHM.

5. OmnepanmoHHbIE Cpeibl PEaTbHOTO BpEMEHHU, CHHXPOHHU3aLUs B CUCTEMAaX peajib-
HOT'O BPEMEHU.

6. CpencrtBa pa3paOOTKH CUCTEM PEaIbHOTO BPEMEHHU.

7. OO6ume MeTobl pacnapajjieIMBaHus arOPUTMOB. [[€KOMITO3UIIMOHHO- UEpapXUye-
ckasg meroauka. Mudopmanmonusie rpadsl anropuTMoB.

8. JluHamuyeckue XapaKTEepUCTUKU KayecTBa MapalieIbHbIX aIrOPUTMOB: YCKOPEHHUE
1 3¢ (HEeKTUBHOCTL. MacmTadbupyeMoCcTh MapauieIbHbIX aJITOPUTMOB.

9. IlapamienbHble METO/BI PEIICHNUS TUIIOBBIX 3a/1a4 BBIYUCIUTEIHHON MaTEMAaTUKH.
[TapanienpHble YUCIEHHBIE aJITOPUTMbI MATPUYHOTO MPOU3BEACHUS. AJITOPUTMBI
®oxkca nu KanHoHa.



10.

11.

12.
13.
14.
15.

16.
17,

11

[TapannenbHble aNTOPUTMBbI PEHIEHUSI CUCTEM JIMHEHHBIX aJire0Opandyeckux ypaBHe-
Huit (CJIAY) u ux oTroOpaskeHust Ha MPOU3BOJIBHBIE MMapaIETIbHbIE APXUTEKTYPHI.
[TapamenpHbIE aNTOPUTMBI PEIICHUSI CUCTEM OOBIKHOBEHHBIX MU PepeHITMaTEHBIX
YPaBHEHUM.

Paspab6otka [10 na 6aze MPI. O6ume ¢pynkunu MPI.

MPI. Ilepenaua cooOieH MEXKAY OTAEIBHBIMU MPOIECCOPaAMHU.

MPI. KonnekTuBHBIE ONIEpaliii.

CpaBHeHue 3(pPEeKTUBHOCTH peaiu3aliii 1 0COOCHHOCTH MPAKTUYECKOTO UCIIONIb30-
Banus MPI.

Pazpabotka [1O mst OpenMP. O6mue ¢pynkiuu OpenMP.

CpaBuenne dpdextuBHOCTH peanm3aruii OpenMP.,

[IpakTueckue 3a1ayu:

1.

ok W

[TapammensHbIE METOBI perieHUs TUIOBBIX 3a1a4 PB - CPU- mocnenoBarensHas
OJTHOTIPOLIECCOPHAsl U MHOTOsIIEpHAsl peatn3aliiy.

[TapannenbHbie METOBI PEICHHs TUMOBBIX 3a7a4 PB - OpenMP- peanuzarusi.
[TapannenbHbie METOIBI PEIICHHs TUMOBBIX 3a7a4 PB- MPI- peanuzanus.
OnTtumuzanus MPI- npunoxenus.

OnTtumuzarus OpenMP- npunoxeHwus.

IIpumep 3K3aMeHALMOHHOTO OHUjIeTa

TOYBIIO «TIOHEIKAN HAIITMOHAJIbHBI TEXHUYECKWIA YHUBEPCUTET»

YpoBeHb BbIcHIero podeccCHoHaIbHOro0 00pa3oBanus: _Marucrparypa

(0axanaBpHaT, CEHAJTHTET, MATHCTPATYpa)

Hampasnenue nonrorosku: _09.04.04 «IIporpamMmmHasi HHKEHEPHI»

(o011, HA3BaHue)

[Tpodune (MarucTepckas nporpaMma, Crielanu3aus):
«MeTopl ¥ cpe/IcTBa pa3pabOTKKU NPOrpaMMHOT0 o0ecreueHus»

(Ha3BaHue)

Cemectp: 2
VYueOnas qucuuiumia:;  «CHCTEMBI PEATTBHOTO BPEMEH

3K3AMEHAIIMOHHBIN BUJIET N 1

1. Anmnaparnas miaTgopma CUCTEM pealbHOTO BPEMEHH.

2. TlapannenbHbIe METOABI PEUICHHUS TUIIOBBIX BEIUUCIUTENBHBIX 33724 CPB - MPI- peanuzarusi.
Hammcats mporpaMMy, KOTOpast BHITTOTHIET BRIUUCIEHNE CKAJIIPHOTO TTPOU3BECHUS JBYX MPO-
M3BOJBHBIX BEKTOPOB AericTBUTENbHBIX uncen AnmuHoil 100000 u mepechliKy pe3ynbraTta mo
KOJIBITY.

VYTBepKIaeHO Ha 3aceaHuu Kaeapsl MPOrpaMMHON WHKEHEPHHI

[Mpotokor Ne 12 or,, 257  wWioHA 2020 rojia

3aB. kadenpoii [ITN ®Denses O.W.
DK3aMeHaTop 3opu C.A.
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4.4 Kputepum olleHUBAHUSA

dopma aTTeCTallid UTOTOB U3YUYEHHUS Kypca: SK3aMEH.

ATTecTanus pe3yJabTaTOB U3yUeHHUs Kypca MPOBOAUTCS B (OpMe MUCHMEHHOTO JK-
3ameHa B cooTBeTcTBUU C «IlomoxxeHneM 00 opranuzanuu yaeoOHoro npoiiecca B JloHel-
KOM HaIlMOHATHbHOM TEXHUYCCKOM YHUBEPCHTETE (JICHCTBYIOIIAS PEAAKITUA).

buner coaepuT 2 Bompoca, KaKIbli U3 KOTOPBIX TPeOyeT KOHKPETHOTO OTBETA.
[Ipn HEOOXOIMMOCTH OTBEYAOUIUN JOJKEH CONMPOBOAUTH HAMKMCAHHOE MOSICHEHUSMHU
(pUCYHKOM, CXeMOH, KOMMEHTaPHSIMH IPOTPAMMHOT0 KOJIa).

Bormpockl 0XBaThIBalOT TEOPETUUECKYIO YACTh Kypca, a TakKe TPEOYIOT JEMOHCTpa-
WY MPAKTUYECKUX HABBIKOB, MTOJTYYEHHBIX CTYJICHTOM B XO/JI€ JJa0OpaTOPHBIX padoT.

[IpaBWIBHBIN OTBET Ha TEOPETUUECKUI BOIIPOC OLICHUBAETCS B 25 0ajIoB, Ha MpaK-
THYECKUN — B 75 0aiu1oB. Eciin oTBET He MOJIHBIN, TO OH OIIEHUBAETCS B COOTBETCTBUH C
BBIIIIEONTUCAHHBIMA KpUTepusiMu (1. 4.1) mponopruoHaIbHO MaKCUMAaJIbHOMY KOJIHYE-
cTBy O6aioB. [Ipu OTCYTCTBUM MPAaBUILHOTO OTBETA HAa TIOCTABJCHHBIN BOIIPOC 00yJaro-
HIUIICS Moay4yaeT HoJb O0amioB. [lomydyeHHbie Oauibl 3a OTBETHI HA BOIPOCKHI OMiIeTa CyM-
MUPYIOTCS U C YUETOM PE3yJIbTATOB TEKYIIETO KOHTPOJIsI padOThI CTyIeHTa PopMUpyeTCs
uTorosas orcHka 1o 100-0aaabpHOoM ImIKaje.

[Tonyuennas onenka o 100-0amipHOM 1IKane onpeaenseT OlEHKY Mo rocyaap-
CTBEHHOM IIKayie u mxkane ESTS.

[IIxana onenuBanus: HamoHaiasHad U ECTS

CyMma 6aiioB O11eHKa 0 HAIlMOHAJILHOM IIIKaJIE
3a BCE BUJIbI Orenka
. JUIS DK3aMEHa, KypCOBOTO MpoekTa (pa-
yueOHOM! Jelb- ECTS
0O0TbI), MPAKTUKHU
HOCTH
90 - 100 A OTJIMYHO
80-89 B
XOpOIIIO
75-79 C
70-74 D
yJIOBJIETBOPUTEIIEHO
60-69 E
HEYJOBJICTBOPUTEIHLHO C BO3MOYKHOCTBIO
35-59 FX B
MTOBTOPHOM Cc1aun
0-34 . HEYIOBJICTBOPHUTEIILHO C 00s3aTCIIbHBIM
MOBTOPHBIM U3YYCHUEM JTUCIUTUIAHBI

100-90% oT MakcuMaIbHOTO KOJIMYECTBA OAJLJIOB CTYICHT Toay4aeT, korga O600-
IIICHHAs OIICHKa C(HOPMHPOBAHHOCTH KOMIIETEHITNI — «BBICOKHHA YPOBECHbBY;

89-80% oT MakcUMaIbHOTO KOJIMUYECTBA 0a/IOB CTYACHT MojydaeT, koraa O0600-
IICHHAs OIIEHKa C(hOPMHPOBAHHOCTH KOMITETEHITUN — «IIPOJBUHYTHIN YPOBEHbY;
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79-75% OT MaKCUMaJILHOTO KOJIMUECTBA 0AJ/IOB CTYACHT Ioiy4aet, koraa O0600-
IICHHAs OIIEHKa C(HOPMHPOBAHHOCTH KOMIIETECHITUN — «CPEAHUI YPOBEHBY,;

74-60% oT MakKCHUMaJIbHOTO KOJIMUECTBa 0aJIOB CTYACHT IMojaydaer, koraa O600-
IICHHAs OIIeHKa C(HOPMHUPOBAHHOCTH KOMIIETEHITUN — «IIOPOTOBBIA YPOBEHBY;

59-35% oT MakCHMaLHOTO KOJMYECTBA 0ATOB CTYACHT Nosrydaer, korga O600-
IICHHAs! OIIEHKa C(HOPMHUPOBAHHOCTH KOMIIETEHITNN — «KMUHAMAJIbHBIN YPOBEHDY;

34-0% oT MakCMMaJIBLHOTO KOJMYECTBa 0ayUIOB CTYACHT mojydaet, korma O000-
IICHHAs OIIEHKa C(HOPMHUPOBAHHOCTH KOMITETEHITUN — «HYJICBON YPOBEHBY.

Texkymmi KOHTPOJIb 3HAHUU CTYJEHTOB ITPOU3BOJUTCS IO PE3YJIbTATAM BBIIIOJIHE-
HUS J1a0OpaTOPHBIX padoT.

IIpome:kyTouyHasi aTrrecTamusi O pe3yjbTaTaM OCBOEHUS JHCLUILIMHBI B CE-
MECTpE MPOBOAUTCA B (POPME CEMECTPOBOIO IK3aMEHa B COOTBETCTBUH ¢ «llonokeHuem
00 opraHu3anuu yueoHoro nporecca B JIOHEIIKOM HallMOHAJIbHOM TEXHUYECKOM YHUBEP-
cuTere (IEUCTBYIOIIAS PEAAKIIHA ).

5 PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHast JuTeparypa
1. Opesc FO.I'. CucreMsbl peanbHOro BpEMEHU: TEXHUYECKHE U MPOTPAMMHBIE CPEICTBA

[DnexTpoHHBIHN pecypc] : yauebHoe mocobue st By3oB / FO.I'. [Ipesc ; Hail. uccnen. saep-
HbIl yH-T "MUDU". - 20 MO. - Mocksa : MUDU, 2011. - 1 daitn. - CucreM. TpebOBaHUS:
Acrobat Reader. - http://ed.donntu.org/books/17/cd8035.pdf

2. I'punienko 10.b. Cuctemsl peanpHOTO BpeMeHH : yueOHoe mocooue / ['punienko 1O.b..
— Tomck : ToMckuii rocyapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABIICHUS U PAIUOIIICK-
TpoHukH, 2017. — 253 ¢. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH // DIEKTPOHHO-
OubMmoTeuHast cucrema IPR BOOKS : [caitT]. — URL.:
http://www.iprbookshop.ru/72060.html. — Pexwum moctyna: mjist aBTOpHU3HP. OIH30Ba-
Tenen

3. Intel Parallel Programming Professional (Introduction) : yueoroe mocodue / B.II. I'ep-
renb [u 1p.].. — Mocka, Capatos : UntepHet-YHauBepcutetr Undopmanmonusix Tex-
nosorut (MHTYUT), Ait [Tu Ap Meaua, 2020. — 567 ¢. — ISBN 978-5-4497-0297-5.
— TexkcrT : aneKTpoHHBIHN // DnexkTpoHHO-0nbnoTeunas cuctema [IPR BOOKS : [caiiT].
— URL.: http://www.iprbookshop.ru/89408.html. — Pexxum moctyna: ajis aBTOpH3HP.
I10JIb30BAaTENIEN

II JonoiHuTeEIbHAS JMTEpaTypa
4. TanenObaym J. ApxuTeKTypa KoMmIbioTepa [ DneKkTpoHHbI pecypc] /3. Tanenbaym, T.
Octun ; O. Tanen6aywm, T. OctuH ; niep. ¢ anra. E. Marsees. - 6-¢ uzn. - 19 M6. - Cankt-
[TerepOypr : IMurep, 2013. - 1 daitn. - (Knaccuka computer science). - [lepeBoa u3.:
Structured computer organization/ A.S. Tanenbaum, T. Austin. - Cuctem. TpeGOBaHHMS:
Acrobat Reader. - ISBN 978-5-496-00337-7.8. Tanen6aym, D. KoMmmbloTepHbIE CETH


http://ed.donntu.org/books/17/cd8035.pdf
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[DnexTpoHHBIM pecypc] / 3. Tanenbaym. - 24 M6. - 2012. - 1 ¢aiin. - Cucrem. TpeboBa-
Hus: Acrobat Reader. - http://ed.donntu.org/books/17/cd6361.pdf

5. Cuctemsl peanbHOTO BpeMeHH : MeToauieckoe nocooue / FO.A. Typurwia [u ap.].. —
Mockga : M3parensckmit Jlom MUCHC, 2015. — 148 ¢c. — ISBN 2227-8397. — TekcrT :
ANEKTPOHHBIN // DnekTpoHHo-6ubmmoTeunas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/98888.html (mata o6pamenus: 02.03.2021). — Pexum Jo-
CTYyTIA: JIJISl aBTOPU3HP. TTOJIH30BATEIICH

6 YYAEBHO-METOJINYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4eOHo-MeTOAUYECKHE U31aHMs, paspadoTanHbie B JlonHTY:
6. 3opu C.A. Koncmekr nekmuii mo Kypcy «CHCTEMBbl peaqbHOTO BpPEeMEHH» (IS

cTyneHToB HampabiieHuss noarotoBkn 09.04.04 «IIporpamMHass UHXKEHEpUs»,
Marucrepckass mnporpamma «MeTonbl U cpelncTBa  pa3pabOTKH  MPOTrPaMMHOTO
obecrieuenus») / pa3pad.: C.A. 3opu — [onenk: JJorHTY, 2020 — 60 c. (mocTym uepe3
JIUYHBIN KaOWHET CTYJICHTA).

7. Metoauueckue ykazaHus K JJaDOpaTOPHBIM 3aHSATUSM IO JUCHUIUINHE « CUCTEMBI pe-
QIBHOTO BpPEMEHW» [DJIEKTPOHHBIN pecypc] : AJid CTYJEHTOB ypOBHS MpodhecCuoHab-
HOTO 00pa3oBaHus «Maructpy» HampaiieHus noarotosku 09.04.04 «IIporpammuas uH-
YKEHEPUS» MAarucTepckux mporpamm «MeTojasl U cpefcTBa pa3pabOTKu MTPOrPaMMHOTO
obecrnieuenus» Bcex popm odyuenus / TOYBIIO « IOHHTY», kad. nporpammHoii uH-
s)keHepuu ; coctT. C. A. 3opu. — DnektpoH. aaH. (1 ¢ain: 1,2 M6). — loneuk: JJIOHHTY,
2020. — Cucrem. tpeboBanusi: Acrobat Reader (moctym uepe3 JUUYHBIN KaOWHET CTY-
JICHTA).

Internet-pecypcsl
8. BrruncnurenbHbie METO/ABI M MPOTPAMMHUPOBAHKE: AJIEKTPOHHBIN HAYYHBIN >KypHAT
(2000-2020). http://num-meth.srcc.msu.ru
9. HudopmannoHHBIE TPOIECCHI: 3JCKTPOHHBIM HaydHbIM >xypHan (2001-2020).
http://www.jip.ru/Contents.htm
10. Kubepneruka u nporpammupoBanue (2012-2020). http://e-notabene.ru/kp/
11. OBC IOHHTY - http://donntu.org/library

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJIINHBI

1. YueOnas aynuropust Ne§.704 yueOHbIi Kopyc 8 /Uil TPOBEACHUS 3aHATUH JIEK-
IIMOHHOTO THIIA, TPYIIIIOBBIX ¥ HHAWBUAYAIbHBIX KOHCYIbTAINHN, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTanuu, (MyIbTUMEANIHOE 000pYA0BaHUE: KOMITBIOTEP, OTICPAIIH-
onHas cuctema Windows 7 Professional x86/64 (akagemMuueckass ITOJITHCKA


http://ed.donntu.org/books/17/cd6361.pdf
http://num-meth.srcc.msu.ru/
http://www.jip.ru/Contents.htm
http://e-notabene.ru/kp/
http://donntu.org/library
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DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (OecmuiatHast Bepcus)), MyJib-
TUMEAWMHBIA TPOEKTOP, JKpaH; CleUUaIn3upoBaHHAs MeOenb: JOoCKa ayauTOpHasl,
TapThI.

2. Yuebnas ayautopust Ne 4.02 y4yeOHbIN Kopnyc 4 171 MpoBeIeHUs 1abopaTop-
HBIX 3aHSATHN, TPYIIIOBBIX U WHIWBHUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOHN aTTecTanuu, (MyJIbTHMEANIHHOES 000pyI0BaHUE, OMEpallMOHHAS CH-
crema  Windows XP  Professional x86/64  (akamemmueckass — TOJAMHACKA
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (6ecruiatnas Bepcust)), X3d-
player (ycmoBHo-OecrutatHas), FreeWRL (6ecrutatnas ymmmensust),OpenVRML (6ec-
atHas nunensus), 3dExperience for Education (yueOnas nunensus), Visual Studio
Community (freeware), Netbeans (freeware), fxSolver(becriatnas nuieH3us),
GeoGebra (6ecrutatnas nuiensus), SolidWorks for students (ctyn nuuensust), SIMULIA
Research & Teaching Suites (ctyn nmunensus), Rockwell Arena (ctyn aunensust),Fusion
360 (crynenueckas auneHsus), GNU Octave (cBoO6onnas cuctema), Sage (GNU General
Public License), Scilab (mosycBo6oanas), R (programming language) (GNU GPL), Sage
(GNU GPL), Maxima (GNU GPL), Visual Prolog (ctya. nenensust), Manas sxcriepTHast
cucrema 2.0 (freeware), Simintech (mponpuerapnas), 3D Max (ctyn nunensus), Eclipse
(freeware), BlueJ (freeware), Elmer (freeware), CP2K (freeware), MmynapTUMenuitHas
CETh; CIIEIUATN3NPOBaHHAS MEOEb: TI0CKA ayANTOPHAs, TIAPTHI..

3. IlomeneHust AJisi CaMOCTOSITENIbHOM pabOThl C BO3MOXKHOCTBIO TTOJAKITIOUECHUS K
cetu "MHTepHeT" U oOecriedeHueM JOCTyIa B SJIEKTPOHHYIO HHPOPMAIMOHHO-00pa3o-
BaTEJIbHYIO Cpely OPraHU3aluu: YUTAIbHbIE 3aJIbl, yueOHbIe Kopityca 2, 3 (KoMmmbroTep-
Has TEXHUKA C BO3MOKHOCTBIO TTOAKIIOUEHUS K ceTH «HTepHeT» 1 00ecTieueHneM J10-
CTYIIa B JIEKTPOHHYIO HHPOPMaLIMOHHO-00pa3oBaTeinbHyto cpeny (QMOC JOHHTY) u
ANEeKTPOHHO-O0ubOIMoTeunyto cucremy (ObC [PRbooks), a Takxke BO3MOXHOCTBIO UH]IU-
BUJIyaJIBHOT'O HEOTpaHUYEHHOTO JlocTyna ooydarommxcs B 9bC u DMOC nocpeactom
Wi-Fi ¢ nepcoHanbHbIX MOOMIBHBIX yeTpoiicTB. OC- Microsoft Windows 7, OpenOffice
2.0.3 - oomectennas auiensnst MPL 2.0/ Grub loader for ALT Linux - munensus GNU
LGPL v3/ Mozilla Firefox - munensuss MPL2.0, Moodle (Modular Object-Oriented
Dynamic Learning Environment) - munensus GNU GPL.



