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Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypce>) Hroro
Henens 16
Bun 3ansTmii VIl PII VII PII
Jlexmmm 24 24 24 24
[IpakTuueckue 32 32 32 32
Huast koHTaKTHAs 0,65 10,65 [0,65 0,65
pabora
KoncynsTHpoBanue 2 2 2 2
repes 5K3aMEHOM U
MPaKTUKON
Uroro ayn. 58,65 158,65 |58,65 |58,65
KonrakrHas pabora 58,65 |58,65 |58,65 |58,65
Cawm. pabora 61,3 |61,3 61,3 [61,3
Yacel Ha KOHTPOJIb 44,35 144,35 44,35 |44,35
[Mucemennas pabora |[15,7 15,7 15,7 15,7
Ha Kypce
Hroro 180 180 180 180
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BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabovast mporpaMma repecMoTpeHa, 00CyKaeHa | 0100peHa st
ucronaenns B 2027-2028 yueOHoM roay Ha 3aceanny Kaheapol
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAIIHH

[Iporokom o 2027 1. Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHenus B 2028-2029 yueOHOM roay Ha 3aceaHuu Kadeapsl
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAINH

[Iporokom ot 2028 . Ne

3aB. kadeapoi

Busuposanue PII/l 1,151 ucrioIHEHUS B 04epeHOM Y4eOHOM roy
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2029-2030 yueObHOM rony Ha 3aceqanuu Kadeapbl

3ﬂeKTp0Hl—lle BBIYMCIUTECIAbHBIX MAIITUH

[Iporokom ot 2029 1. Ne

3aB. kadenpoit

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ncronaenns B 2030-2031 yueOHOM roay Ha 3aceqaHuy Kaheaphl

aﬂeKTPOHHLIX BBIYUCJIUTECJIBbHBIX MAIIWH

[Iporokomor 2030r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1 HeﬂbI-O JUCLMIIINHBI «BBIYHCIUTENIBHBIC CUCTEMBIY SIBJISCTCS HU3YUYCHHUE COBPEMEHHBIX BBICOKONIPOU3BOAUTCIIbHBIX
BBIYUCIIUTCIIBHBIX CUCTEM U UX KOMIIOHCHTOB, a4 TAKXKC INOTYYCHUC 3HAHWM ¥ HAaBBIKOB B MCIIOJIb30BAHUHU STUX CHCTEM.

1.2{OcHoBHBIME 3agadyaMiu JUCHUIIIINHBI ABJIAKOTCS .

1.3|- mo3makomMuTh 06yqa101111/1xc;1 C COBpEMCHHBIMHU BBIYUCIIUTCIBHBIMU CUCTEMAaMU, UX apXUTCKTypaMH, KOMIIOHCHTAMH 1
KJ1acCaMU peIIa€MbIX UMH 3a1a4,

1.4]- JaTh NpEaACTaBJICHUC 00 OCHOBHBIX CTPYKTYPHBIX, d)yHI(IlI/IOHaJ'[LHLIX " aJITOPUTMUYCCKUX PCHICHUAX HAIllpaBJICHHBIX Ha
TIOBBIIICHUE ITPOU3BOAUTCIIBHOCTH BBI‘IHCHGHPIIZ;

1.5]- nath HauanbHOE IPECTaBICHUE O POrPAMMHPOBAHUU TaKHX CHCTEM;

1.6]- naTh BO3MOXKHOCTB Ha IIPUMEPE MPOrPAMMHIPOBAHUST MHOT OITPOIIECCOPHBIX CUCTEM € 00IIel MaMAThIO U rpadTIeCKIX
IIPOIIECCOPOB, MOIYYUTh NPAKTHUECKUX ONBIT 3KCIUTYaTall BBIYMCIUTEIbHBIX CUCTEM IIOBBIILIEHHOI
MIPOU3BOJUTEIBHOCTH.

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMBbI

Luxn (pasaen) OIT: [51.0

2.1|Tpe6oBanusi K MpeIBAPUTENLHO MOATOTOBKE 00yYAIOIIErOCH:

2.1.1|3HaTh: apXUTEKTYPY COBPEMEHHBIX KOMIIBIOTEPOB; aPXUTEKTYPHBIE OCOOCHHOCTH COBPEMEHHBIX TPOLIECCOPOB; MMPUHIIHIIBI
opraHuzanuy 1 G yHKIMOHUPOBAHUS NAMATH KOMIIBIOTEPA; OCHOBBI CETEBBIX TEXHOJIOTUIl; OCHOBBI OpraHU3alul
OIEPalMOHHBIX CUCTEM; METOIbI IIPOEKTUPOBAHUS POrPAMMHBIX CPEJICTB;

2.1.2|ymMeThb: IPOEKTUPOBATH Oa30BbIe MPOrpaMMHbIE KOMIIOHEHTHI;

2.1.3|Bnaners: 6a30BBIMK HABBIKAMH MIPOrpaMMHUpOBaHus Ha s3bike C/C++.

2.2| IncuumianHbl (MOAYJIN) U PAKTHKH, JJIsI KOTOPHIX 0CBOEHHUE JAHHOH JHCHHILTHHBI (MOYJIs1) HEOOX0AMMO KAK
npeamecTBylonee:

2.2.1|"HTemieKTyaabHble CUCTEMbI U MATKHUE BHIYUCICHUS

2.2.2|Pa3paborka CAITP

2.2.3|IIporpaMMHO-annapaTHbIE CPEJCTBA BEICOKOCKOPOCTHON 00pabOTKU IaHHBIX

2.2.4|BpInoNHEHHE U 3alUTa BHIMYCKHOW KBaTH()UKAI[HOHHON paboThI

2.2.5|IpenaumnioMHas mpaKkTUKa

3. KOMIIETEHIIIY OBYYAIOLIETOCSI, POPMHPYEMBIE B PE3YJIbTATE OCBOEHUSI JTUCLUATIIMHBI
(MOJY.JIST)

OIIK-2: CnocoGen pa3padaTsIiBaTh OPUTHHAJILHBIE AJITOPUTMBI H POrPaMMHBIE CPEACTBA, B TOM YHCJI€ C HCT0JIb30BAHUEM
COBPEMEHHBIX HHTEJUIEKTYAIbHBIX TE€XHOJOTHil, /151 pelIeHHs1 MPog)ecCHOHATbHBIX 3a/1aY;

OIIK-2.1. ITpoexkTUpyeT U pa3padaTbiBaeT OPUTHHAIBLHBIE AJITOPUTMBI U MPOrPaAaMMHBIE CPEICTBA ISl pellleHUus
npogeccHoOHAIbHBIX 32124

3HaThb

COBPEMEHHOE COCTOSHHE alNapaTHOr0 M MPOrPaMMHOTO 00ECIICYCHHUS BBIYUCIIUTEILHBIX CHCTEM; COBPEMEHHBIC TEXHOJIOT MU
MIPOrpaMMHUPOBAHUS BBICOKOIPOU3BOAUTENBHBIX BHIYHCIUTECIILHBIX CHCTEM

YMmernb

COBPEMEHHOE COCTOSTHUE allapaTHOrO M MPOrPaMMHOI0 00ECIICUCHUS BRIYUCIIUTEBHBIX CHCTEM; COBPEMEHHBIE TEXHOIOT U
MPOrpaMMHUPOBAHUS BBICOKOIIPON3BOAUTENBHBIX BEIYUCIUTEILHBIX CHCTEM

Baapernb

COBPEMEHHBIMH TEXHOJOTHSAMH MPOrPaMMHPOBAHHS MHOI'OIPOIIECCOPHBIX BHIUUCIUTEIBHBIX CHCTEM; BianeTs o01iei MeTonnkoi
pa3paboTKK MapalieIbHBIX TPOrpaMM, Crioco0amMu OleHKH () (HEKTUBHOCTH MapalIebHBIX aITOPUTMOB U MaKCUMaJIbHO
JOCTHXKUMOTO TTapajuien3Ma Ha LeJIEeBOW BRIYUCIUTEIBHOW apXUTEKTYpe

OIIK-6: CnocobeH pa3padaTbiBaTh KOMIIOHEHTHI IPOrPAMMHO-ANNAPATHBIX KOMILIEKCOB 00padoTkn nHpopmanuu u
aBTOMATH3HPOBAHHOI'0 MPOEKTHPOBAHUS;

OIIK-6.1. [IpoexTHpyeT 1 pa3padaTbiBaeT KOMIIOHEHTHI IPOrPaMMHO-ANNAPATHBIX KOMILIEKCOB 00pa0oTkn nH(popManuu




3HaTh

OCHOBHBIE TEHACHIIMH PA3BUTHS APaUIEIBHBIX APXUTEKTYP, (PaKkTOpBI, BIUSIONINE HA TIPOM3BOANTEIBHOCTD, KPUTEPHH BBIOOPA
MpOrpaMMHO-aNNapaTHON MIaT(OPMBI ISl PELIEHHS BBIYHUCIUTENBHO-CIOKHBIX 33a4 3aJaHHOI'0 Kilacca

Ymersn

TUTAHUPOBATH, OPTAHU30BBIBATH U MPOBOJAMUTH HAYYHBIE HCCICIOBAHUSA B O0JIACTH MApaJUIEIbHBIX U BHICOKOMPOU3BOAUTEIBHBIX
BBIYHCITUTENBHBIX CHCTEM; MPE0OPa30OBBIBATh FOTOBBIE MOCIIEI0BATEIBHBIC TPOrPAMMBI B MX MapaslielIbHbIC aHANOTH; pa3padaThiBaTh
MHOT'OIIOTOYHBIC MIPOrPaMMBI IS CHCTeM ¢ 001eii mamsaTsio OpenMP; cucrem ¢ untepdeiicom nepeaayun cooduiennii MPI;
pa3pabaThiBaTh MPOrPAMMBI JUTS TETEPOreHHBIX BRIUHUCIUTENBHBIX CHCTEM ¢ Ucnoib3oBanue Texnomoruit CUDA u OpenCL
Baaners

cpeAcTBaMH U OMOTMOTEKaMHU ITPOrPaMMHUPOBAHUS /ISl BRIYMCIICHUH ¢ 001eit namsteio OpenMP; st BeluKcieHuit ¢ nHTepdeiicom
nepenaun coodienuit MPI; nHcTpyMeHTaMu pa3paOoTKH M OTJIaIKKU NapaJlIeIbHBIX IPOrpaMM; paboThl ¢ 6a30BBIM HAOOpOM
CPENCTB Pa3pabOTKK MapaLICIbHBIX TPOTrPAMM JJIsl BEIYHCIUTEIBHBIX CHCTEM, IIOCTPOCHHBIX Kak Ha 0a3e CTaHIapTHOU
BBIYHCIIUTEIILHON apxXuTeKTyphl (X86), Tak u ¢ npumeHeHneM rpadmdeckux mporeccopos (NVidia)

B pe3yabTarte ocBOeHHS AMCHMILIMHBI (MOXYJIs) 00ydarommiicst A0JAKeH

3.1|3uarn:

3.11 COBPEMEHHOE COCTOSIHUEC aIlliapaTHOro U 1mmporpaMMHoOro 00eCIIeYCHUS BEIYUCITHTEIBHBIX CHUCTEM,; COBPECMECHHBIC
TEXHOJIOTUHU MpOorpaMMUpOBaHusl BBICOKOITPOU3BOAUTECIIbHBIX BbIYUCIIUTECIIBHBIX CUCTEM; OCHOBHBIC TCHACHIINU Pa3BUTUA
napaJuICJIbHBIX apXUTEKTYP

3.2|Ymern:

3.2.1|npaBUiabHO BEIOUPATH CTPYKTYPBI IAHHBIX U aJITOPUTMBI JUIsl PEIICHHUS TTOCTABJICHHON 3a/1a4M C UCIIOJIb30BAHHEM PECYPCOB
KOHKPETHOH BBIUMCITUTEIBHON CHCTEMBI; PE0Opa30BbIBATH TOTOBBIC MOCIIEI0BATEIBHBIC POrPAMMBI B HX MapaJlIeIbHbIC
aHaJIOTH; pa3padaThIBaTh MHOTOITOTOYHBIC MPOIPAMMBI JIJIsl CHCTEM C OOIIEeH MaMATBIO C UCIIOIb30BAHUEM TEXHOJIOTHU
OpenMP ; cucreM ¢ uHTEpdEiicoM mepenadn CoOOIIeHUH ¢ UCTIONb30BaHUEM TexHoioruu MPI; pa3pabareiBaTh
TIPOrPaMMBI JUTSI TETEPOTeHHBIX BRIYUCIUTEIFHBIX CHCTeM ¢ ucnonb3oBanue TexHonoruii CUDA u OpenCL

3.3|Baaners:

3.3.1|coBpeMEHHBIMU TEXHOIOTHSMH IIPOrPAMMHUPOBAHHMST MHOTOIPOIIECCOPHBIX BBIYMCIUTEIBHBIX CHCTeM; Bitasets obmeit
METOAMKOM pa3paboTKH MapauieNIbHBIX MPOrpaMM, cliocodaMu OLeHKH A (HEKTUBHOCTH MapajlIe/IbHBIX aJITOPUTMOB U
MaKCUMaJIbHO JOCTIKMMOTO Mapaiein3Ma Ha [eJIeBOH BRIYUCTUTENBLHON apXUTEKType; HHCTPYMEHTaMH pa3paboTKu U
OTJIaJIKK TapaJIeTbHBIX MPOrpaMM; paboThl ¢ 0a30BBIM HAOOPOM CPECTB Pa3pabOTKHU MapaJuIeIbHBIX POrpaMM st
BBIYHMCITUTENBHBIX CHCTEM, TOCTPOCHHBIX KaK Ha 0a3e CTaHOapTHOW BHIYHCIHTEIILHON apXUTEKTYpHI (X86), Tak 1 ¢
npuMeHeHreM rpaduueckux nporeccopoB (NVidia)

4. CTPYKTYPA U COJEPKAHUE TUCOUIIIMHBI (MOLY.JIST)

Kon HaumeHoBanue pa3iesioB U TeM /BUJ Cemectp / | HacoB | Komneren- | Jlureparypa ®opma
2AHATUS 2augaTus/ Kvbne nnu KOHTDONS
Pasnen 1. Tenpenunn paspurus
COBPEMEHHBIX BHIYMCJIUTETbHBIX CHCTEM.
Texuonoruss OpenMP

1.1 TenneHuN pa3BUTHS COBPEMEHHBIX 1 0 VYernslit onpoc
BBIYHCIATEIBHBIX cucTeM. TexHomorus OpenMP 10 TeMe
/Tema/

1.2 TeHneHIIUU pa3BUTHUA COBPEMEHHBIX 1 4 OIIK-2.1-3 |J11.4 JI1.7]J12.6 | YcrHbIi onpoc
BBIYHCIIUTEIBHBIX CHCTEM. TEXHOIOrus OIIK-2.1-Y JI2.7713.3 10 TEME JICKIIUH
OpenMP. OIlK-2.1-B
DBOJIOLUS U TCHJCHIIH PA3BUTHS apPXUTEKTYP OIlK-6.1-3
COBPEMEHHBIX BBIYUCIUTEIBHBIX CUCTEM: OIlK-6.1-Y
MHOT'OITIOTOYHOCTh YU MHOTOSIIEPHOCTb. OIIK-6.1-B
Texnonorus OpenMP. OCHOBHBIE TTOHSATHSL.

Kraccer nepemennsix. [locnenoBarenbHble 1
napaiuiensHeie oonacti. KoHcTpykmun
pacrpeneneuus padotTsl. CHHXpOHU3AIHS B
OpenMP

1.3 [MapannensHbIe U NOCIEAOBATEIbHBIC O0JIACTH. 1 2 OIIK-2.1-3 JI1.7J12.6 Cnaua

Jupextussl parallel, single, master /TTp/ OIlK-2.1-Y J12.7J713.3 MPaKTHYECKOTr0
OIlK-2.1-B 3a7aHUs
OIlK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B

1.4 Texnonorus OpenMP. Beenenne. OCHOBHBIC 1 2 OIIK-2.1-3 JI1.7J12.6 Craua
nonsitus. Kimacesl nepemennsix OpenMP /Tp/ OIlK-2.1-Y JI2.7J13.3 MIPAKTHUYECKOTO

OIIK-2.1-B 3ajaHUs




1.5 Cunxponmsanyst B OpenMP /TIp/ OIIK-2.1-3 JI1.7J12.6 Cnaua
OIlK-2.1-Y JI2.7J13.3 MPaKTHYECKOr0
OIIK-2.1-B 3aJaHus
1.6 Koncrpykimu pacnpeneneHus paboThl. OIlK-2.1-3 JI1.7J12.6 Cnaua
Uccnenosanue onuuu schedule /TIp/ OIlK-2.1-Y JI2.7J13.3 MPaKTHYECKOTO
OIlK-2.1-B 3a/1aHus
1.7 W3ydenne xoHcnekTa iekimit /Cp/ JI1.7J12.6 IucemeHHsbIH
JI2.7J13.3 oIpoc
1.8 H3yueHne METOMUECKUX yKa3aHUH, JI3.3 YcrHBIN onpoc
MOJIrOTOBKA K MPAKTHYECKUM 3aHATusM /Cp/
Pa3gen 2. Berunciurte/bHble CHCTEMBI.
OcHOBHBbIE OHATHS H KJIacCUPUKALUS
2.1 Breruncnurensabie cucremMbl. OCHOBHBIE TIOHSTHS H VYerabrit onpoc
knaccudukanus /Tema/ 1o TeMe
2.2 [oHsTHE CHCTEMBI. BRIYHCINTETBHBIC CHCTEMBI: OIlK-6.1-3 J12.3 J12.4 YcrTHBIN onpoc
orpenenieHre U npeumyiiecrsa BC. OIlK-6.1-Y 0 TeMe JICKIIUH
MHoroMaimHHbEIE U MHOTonporieccopubie BC. OIIK-6.1-B
Knaccuduxauus BC. Knaccubukanum apXxutexTyp
BBIYHCITUTEIHHBIX CUCTEM: KITacCH(bUKALUS
®dnunHa, knaccudukaiys Banra u Bpurrca u p.
/JTex/
2.3 N3ydeHne KOHCIIEKTa KU U JOMOIHUTEIBHOTO 2.4 VYerHbll onpoc
TeopeTuueckoro marepuaia /Cp/
24 IMoaroroBka k 3k3aMeHy U KoHCynbTanuu /Cp/ 2.4 becena
Pasnen 3. [lapannenbHble BHIYUCIEHUS
3.1 [Mapannensueie Beraucaenus /Tema/ YcrHbIi onpoc
II0 TeMe
3.2 VYposuu napauienu3ma. CTeneHb rpaHylIsspHOCTH. OIIK-6.1-3 |JI1.5 JI1.6J12.4| VYcrHBIN onpoc
MeTpukn napayuiensHbIX BaucaeHnit. OCHOBHEIE OIlK-6.1-Y 10 TEME JICKIIUU
METPHUKH Mapajiesin3Ma: YCKOPEHHE, OIlK-6.1-B
3G GEKTUBHOCTD, H30BITOYHOCTD U T.]1.
3aKOHOMEPHOCTH TMapalIeIbHBIX BEIYUCICHUI.
3akoH Ampana. 3akoH ['ycradcona. 3akon Cana-
Has /Jlex/
3.3 W3yueHne KOHCHEKTa JEKUUil U JOMOIHUTEIILHOTO JI1.5 J11.6J12.4| YcrHblii onpoc
TeopeTHaeckoro Marepuana /Cp/
3.4 IMoaroroBka k sk3ameHy 1 KoHCynbTauuu /Cp/ JI1.5 J11.6J12.4 Becena
Pa3nen 4. Boruuc/ure/ibHbIE CHCTEMBI KJlacca
SISD. BHyTpunpoueccopHblii napajiiem3m
4.1 BreraucnurensHbie cucteMsl kinacca SISD. VYcTHbIl onpoc
BuyTpu- nponeccopHsli mapamienusM /Tema/ 10 TEME
4.2 OO0u1as xapakrepucTika cucreM kinacca SISD. OIlK-6.1-3 JI1.6J12.4 YcrHbii onpoc
Konseitepuzanus Beruncinenuii. Konseitep OIlK-6.1-Y 10 TEME JIEKLIUHU
koMmaH1. KoH(IUKTEI B KOHBEHiepe KOMaH]I. OIIK-6.1-B
CynepKkoHBEHEPHBIE TPOLIECCOPHI.
CynepcKaasipHOCTh U BHEOUEPEIHOE BBHIIIOTHEHNUE
koMmaHnz. CynepcKassipHble IPOLECCOPBI.
Apxurekrypsl VLIW u EPIC. Ocobennocru
MHKPOIPOLIECCOPOB cemeiictBa Itanium (1A-64).
I'unepriotokoBast TexHomnorus /JIex/
4.3 W3y4enue xoHcnekTa nexuit /Cp/ JI1.6J12.4 YcrHblii onpoc
4.4 IMoaroroBka k sk3aMeHy 1 KOoHCysbTauu /Cp/ JI1.6J12.4 YcrHbIN onpoc
Pazpen 5. Opranuszanusi naMmsaTn
BBIYHCIUTEIBHBIX CHCTEM
51 OpraHu3anys MaMsTi BEIYUCITATEIBHBIX CHCTEM

/Tema/




5.2

Mopnenu apxurektyp namsatu BC. ®uznuecku
paznensemast mamsitb UMA ¢ muHHON
opranm3anuei u Kommyrarnuend. Ousmueckn
pasnenenHas pazaensemMas namsats: NUMA
(ccNUMA, nccNUMA); COMA, DSM.
Pacnpenenennas mamste NORMA.
MynbTHUIPOLIECCOPHAs KOT€PEHTHOCTD K3III-
namsTH. [IpobiieMa KOrepeHTHOCTH.
[IporpammHbIe U anmapaTHbIe CPEJICTBA PELICHUS
poOIeMbl KOTePEeHTHOCTH. Bo3MokHOCTH 1St
MOJIepXKaHUsl KOrepeHTHOCTH. Paznensemast
K3II-TIaMATh. Hekammpyemsbie JaHHbIE.
[HupoxosemaTensHas 3anuck. [Iporokonst
HaOroieHus. [IpOTOKON CKBO3HOM 3aluCH.
IIporokon oOparHoi 3anucu. [IpoTokon
onHokpatHoit 3anucu. [Iporokon MESI. [Iporoxon
Ha OCHOBE CIIpaBOYHMKA. [10NHBIN cripaBOYHUK.
Orpann4eHHbIi cripaBouHHK. CLeIUIeHHBIH
crpaBo4HHUK /JIex/

OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B

JI1.6J12.4

VYernbll onpoc
10 TeMe JICKLIH

53

W3yuenue xoHcnekTa nexiuit /Cp/

JI1.6J12.4

ITuceMeHHBII
orpoc

5.4

IMoaroroBka k sk3aMeHy 1 KoHCynbTauuu /Cp/

JI1.6J12.4

YcrHbli onpoc

Paszgen 6. BoiunciaureabHbIE CHCTEMBI KJIacca

SIMD

6.1

BrraucnurensHeie cucteMbl Kiacca SIMD /Tema/

YcTHbI# orpoc
10 TEMe

6.2

OO0m1as xapakreprcTika cucreM kinacca SIMD.
BekropHbIe BBIYUCIUTEIbHBIC CHCTEMBI. [1oHATHE
BEKTOPHOTO Iporieccopa. ApXUTEKTYpPbI
BEKTOPHOU 00paboTku. CTpyKTypa BEKTOPHOI'O
mporeccopa. CTpyKTypa BEKTOPHOM
BBIUHCIUTEIBHON CHCTEMBI.

MartpuuHbie BBIYACITUTEIBHBIC CHCTEMBI.
KonTpoiiep MaccuBa MmpoIecCOpHbIX 3JIEMEHTOB.
MaccuB nporieccopHbIX 37eMeHTOB. CTpyKTypa
MPOIIECCOPHOrO 3JIEMEHTA.

AcCOIMaTHBHBIC BBIYMCIIUTEIBHBIC CHCTEMBI.
AccoraruBHas naMsITh. ACCOIMATHBHBIC
MPOIIECCOpPhI. ACCOI[HATHBHBIC
MHOTOTPOIIECCOPHBIC CHCTEMBI.
BrruncnurensHbIe CHCTEMBI C CUCTOINYECKOI
crpykrypoit. Kiaccudukarus cuctTomnieckux
CTpyKTYp. TOMOMOrHsI CUCTONIMYECKUX CTPYKTYP.
CTpyKTypa MpoIeCcCOPHOro dIeMeHTa.
IIporieccopbl MOTOKOB JTAHHBIX.
SIMD-pacumupenne B SISD-cucreme.
Texnonorun MMX, SSE, AVX

/Jlex/

OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B

J1.6J12.4

YcTHbI# orpoc
10 TeMe JIEKLUH

6.3

U3zyuenne xoHcnekra jeknuit /Cp/

JI1.6J12.4

TTucbMeHHBIH
orpoc

6.4

IMoaroroBka k sk3aMeHy 1 KoHCyibTamuu /Cp/

JI1.6J12.4

VYerabrit onpoc

Pa3zpnen 7. I'eteporennbie BHIYUCIEHUS

7.1

I'ereporennsie Brunciaenus /Tema/




7.2 Brruncnenust obmiero Ha3HauUEHUS Ha OIIK-2.1-3 [JI1.1 JI1.2J12.1| VYcrHBIi onpoc
rpaduueckux mnporeccopax (GPU). Apxurektypa OIlK-2.1-Y JI2.2J13.1 0 TeME JICKIIUN
rpaduueckoro nporeccopa. [ mOpumHas MoseNb OIlK-2.1-B
BbIuuciaeHnit. CpeacTBa MpOrpaMMUPOBAHHUS TS OIIK-6.1-3
GPU. OIlK-6.1-Y
ApxHuTeKTypa HapasIeNbHbIX BEBIYUCICHUN OIIK-6.1-B
CUDA. Ilporpammuas Mmonens CUDA. Toustue
TIOTOKa, OJI0Ka, ceTH OJI0KOB. DyHKIMS-SAIPO.

Uepapxus mamsita. Peructper u nokanbpHast
namMaATh. [ nobanpHas namats. CUDA-nmoroku.
Paznensemas namsath. KoHcTaHTHAS aMsTh.
TekcTypHast HaMsITh. .

OpenCL — OTKPBITHIH S3BIK apaUIEIbHBIX
BBIYHCIICHUN 1151 TeTeporeHHbx BC.
Apxwurekrypa OpenCL: Moneins mnatgopMsr;
MOZIEJIb UCIIONHEHHUS]; MOZAENb aMsATH; MOJIEIb
mporpaMMHUpoOBaHusl. THITBI TaHHBIX U QYHKIMH
OpenCL

/JTex/

7.3 OcnoBHble noHsATHs U onpezaeneHus 8 CUDA. OIlK-2.1-3 [JI1.2J12.1 J12.2 Cnaua
Pabora c riobanpHol mamaTei0. CriocoOb! OIIK-2.1-Y MIPaKTHYECKOTr0
pacmapatenuBanus nporpamm B CUDA /TIp/ OIIK-2.1-B 3aJaHUs

OIIK-6.1-3

OIIK-6.1-Y

OIIK-6.1-B

7.4 Pa6ora c pa3nensemoii namsreio /TIp/ OIlK-2.1-3 |JI1.2J12.1 J12.2 Cnaua

OIlK-2.1-Y MPaKTHYECKOTrO
OIlK-2.1-B 3a/1aHus
OIIK-6.1-3

OIIK-6.1-Y

OIIK-6.1-B

7.5 AtomapHsie ornepanuu. Berurcnenue OIlK-2.1-3 JI1.2J12.2 Cnaua

rucrorpammel Ha CPU /TIp/ OIlK-2.1-Y MIPAaKTUYECKOTr0
OIIK-2.1-B 3aJaHUS
OIIK-6.1-3
OIlK-6.1-Y
OIIK-6.1-B

7.6 [MapannenvHas penykuus /TIp/ OIlK-2.1-3 |JI1.2J12.1 J12.2 Cnaua

OIlK-2.1-Y MIPAKTUYECKOTO
OIIK-2.1-B 3aJaHus
OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B

7.7 Pa3paboTka NpHI0KEHUS C OTOOPAKEHUEM OIlK-2.1-3 |JI1.2J12.1 J12.2 Cnaua

BXOJIHOTO U BBIXOJIHOTO U300paxenuit /IIp/ OIlK-2.1-Y MPaKTHYECKOTO
OIIK-2.1-B 3aJaHus
OIlK-6.1-3
OIlK-6.1-Y
OIIK-6.1-B

7.8 I'enepanus u3odpaxenuit ¢ nomosio CUDA OIIK-2.1-3 JI1.2J12.1 Cnaua

Mp/ OIIK-2.1-Y PaKTUYECKOro
OIIK-2.1-B 3aaHUS
OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B

7.9 Beenenue B OpenCL. Apxutekrypa OpenCL. OIlK-2.1-3 JI1.1J13.1 Cnaua
Coznanue u konpurypupoanue OpenCL npoekra OIlK-2.1-Y MPaKTHYECKOTr0
B Visual Studio /TIp/ OIlK-2.1-B 3aJaHus

OIIK-6.1-3
OIIK-6.1-Y

OIIK-6.1-B




7.10 Azpik OpenCL C: THITBI TaHHBIX; 2 OIIK-2.1-3 JI1.1J13.1 Craua
KBaJTM()HUKATOPBI; BCTPOCHHBIC () YHKIIHH. OIlK-2.1-Y MPaKTHYECKOr0
Oynkimn OpenCL /TIp/ OIlK-2.1-B 3aIaHus

OIlK-6.1-3
OIlK-6.1-Y
OIIK-6.1-B

7.11 O6wextsl namsatu BUFFER u IMAGE. Pa6ora ¢ 2 OIlK-2.1-3 JI1.1J13.1 Cnaua
Image B OpenCL. O6paboTka u3o0pakeHus ¢ OIlK-2.1-Y MPAKTHYECKOrO
ucnonp3oBanrueM OpenCL /TIp/ OIIK-2.1-B 3aJJaHUs

OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B
7.12 U3zyuenne koHcnekra jekmuit /Cp/ 5 JI.1 J11.2 TTuceMeHHbIH
JI1.4J12.1 J12.2 orpoc

7.13 H3yueHne METOUUECKUX yKa3aHHUi, MOJAr0TOBKA 5 JI1.1 JI1.2J12.1 | VerHsbrit onpoc
K IIpaKTU4eckuM 3ansatusm /Cp/ JI2.2J13.1

7.14 [MoaroroBka k sk3aMeHy 1 KOHCynbTauuu /Cp/ 4,3 JI1.1 JI11.2 JI1.4]| YcrHsIH onpoc
Pa3nen 8. BeruncuteabHbIe CHCTEMBI Kiacca
MIMD

8.1 Brruucnurensasie cucremsl knacca MIMD /Tema/ 0 YcrHbIl onpoc

1o TeMe

8.2 OO0u1as xapakrepucTuka cucreM kiiacca MIMD. 4 OI1K-6.1-3 |[JI1.3 J11.6J12.4 | YcrHbIi onpoc
MIMD-cucTemsl ¢ pa3nenseMoil MaMsThbIO. OIIK-6.1-Y J12.7 10 TEME JIEKIIUHA
CUMMETPHYHBIE MYJIbTUIPOIIECCOPHBIEC CUCTEMBI OIIK-6.1-B
(SMP). ITapasienbHble BEKTOPHBIE CUCTEMBI.

BeruucnurensHble CHCTEMBI ¢ HEOTHOPOTHBIM
nocrynoM k nmamsta. MIMD-cucremst ¢
pacnpeaeneHHoN namsaThio. CUCTEMBI C MacCOBOM
napauiensHoit oopaborkoii (MPP). Knacrepusie
BBIYMCIUTENbHBIE cCUCTeMBI. TexHomorus MPIL.
Knacrepsr 6onpmmnx SMP-cuctem.
Cynepkommbioreps! /JIek/

8.3 OCHOBHBIE NIOHATUE TEXHOIOIHY NApaLIEILHOTO 2 OIIK-2.1-3 JI1.6 Crnava
nporpammupoBanust MPI. Ycranoska MS MPL. OIIK-2.1-Y | JI1.7J12.7J13.4 | mpakTH4YecKoro
Pazpabotka npocreiitiero npunoxenus /Tp/ OIlK-2.1-B 3aJaHUs

OIIK-6.1-3
OIlK-6.1-Y
OIIK-6.1-B

8.4 [Nepenava u nprieM cooOLICHUH C OIOKMPOBKOH U 2 OIlK-2.1-3 | JI1.7J12.7]13.4 Cnaua

6e3 Gnoxuposku /IIp/ OIlK-2.1-Y MIPaKTUYECKOTr0
OIIK-2.1-B 3aJJaHUs
OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B

8.5 [ToHsATHE TYIMHUKOBBIX CUTYAI[HI. 2 OIIK-2.1-3 | JI1.7]12.7]13.4 Cnauva
Hebnokupyroiue onepannu ooOMeHa OIlK-2.1-Y MPaKTHYECKOTrO
coobmenussmu. Konnexrupuele onepamuu/ /TIp/ OIlK-2.1-B 3aJaHus

OIlK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B
8.6 Nzyuenne xoHncnekra nekuuii /Cp/ 3 JI1.6 JI1.7J12.4 | TIucpmeHHBIN
JI2.7J13.4 orpoc

8.7 W3y4yeHne METOANYECKNX YKa3aHUM, TOATOTOBKA 3 JI3.4 VYcerHbli onpoc
K TIpaKTUIecKnM 3ausatusm /Cp/

8.8 [MoaroroBka k sk3aMeHy 1 KoHCynbTauuu /Cp/ 4 JI1.6 JI1.7J13.4| VYcrHslii onpoc
Pa3ngen 9. IIpomeskyTouHas aTTecTanus

9.1 IMpomerxyrounas arrecrauus /Tema/ 0




9.2 Wnas xonraktHas pabora /UKP/ 0,65 Becena
9.3 Kypcosoe npoextupoBanue /KITKP/ 15,7 | OIIK-2.1-3 [JI1.1JI1.2 JI1.5| Cha4a u 3amuTa
OIlK-2.1-Y J1.7J712.4 MOSICHUTENBHON
OIIK-2.1-B JI2.5J13.2 3aITUCKH 110
OIIK-6.1-3 KypCOBOMY
OIlK-6.1-Y MIPOCKTY
OIIK-6.1-B
9.4 KoHcynpTHpOBaHUE TIepe]] 9K3aMEHOM U 2 KoHncynpranus,
npaktukoi /Kuc/ pa3bop
BO3HUKAIOLIHX
BOIPOCOB
9.5 Dk3aMeH /DK3aMeH/ 44,35 | OIIK-2.1-3 |JI1.2 J11.5J11.6 Urorossrit
OIlK-2.1-Y JI1.7]12.4 KOHTPOJIb:
OIlK-2.1-B 9K3aMeH 110
OIIK-6.1-3 Kypcy
OIIK-6.1-Y
OIIK-6.1-B

5. OEHOYHBIE MATEPHAJIBI IO JUCIHUIIIMHE (MOAY.JIIO)

OI.[CHO‘IHI)IC MaTepuaibl NPUBCACHBI B IPHUIOXKCHUHU K pa6oqel71 nporpaMme IUCUOUITIMHBL (CM. JIOKYMCHT «OIIeHO'-IHI)Ie Marepuaibl
10 JUCHHUILTIMHE «BpruncnurenbHbIe CI/ICTGMI)I»»).

6. YYHEBHO-METO/JNYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHHUE JUCIUIIJIMHBI (MOY JIS)

6.1. Pexomenayemasi iutepatypa

6.1.1. OcHoBHas JIUTepaTypa

Ne ABTOpBI, COCTaBUTENH WszpatenscrBo, | KomuuectBo/
rof Ha3BaHue ObC
JI1.1 |Enecuna C.U., CaBur |OcCHOBBI pabOTHI C TEXHOJIOTHEH NapaslIeIbHBIX BEIYUCICHUN Psazann: PUL] ,
A.B. OpenCL: MeTof1. yka3. K IpakT. 3aHATHAM : MeToandeckue PI'PTY, 2020, |https://elib.rsre
yKa3aHus u.ru/ebs/downl
0ad/2746
JI1.2  |Enecuna C.1. OCHOBBI PabOTHI C TEXHOJIOTUEH MapasiebHbIX BhlunciaeHnit  |Ps3anb: , 2020, |,

CUDA: yue6. nocobue : YuebHoe nocobue https://elib.rsre
u.ru/ebs/downl
0ad/2793

JI1.3 |I'y3uk, B. @., BBICOKOTIPOU3BOUTEIBHBIC BEIUMCIUTEIBHBIC CHCTEMBI 1 PocroB-Ha- 978-5-9275-
I'ymanckuii, C. M., KBaHTOBas 00paboTKa HHpOpMaLun : yaeOHoe mocodue Hony, Taraunpor: [3787-7,
JIsmynmnosa, E. B., WznatensctBo  |https://www.ip
TToranos, B. C. IOskHOrO rbookshop.ru/

¢denepansaoro  |117179.html
YHUBEPCHTETA,
2021, 202 c.

JI1.4 |Kanaues, A. B. MHorosiiepHbI€ MPOLIECCOPEI : yueOHOe TTocodue Mocksa: 978-5-4497-
Wurepuer- 1643-9,
Vuuepcurer https://www.ip
Wudopmarmonn |[rbookshop.ru/
pix Texuomnoruit |120479.html
(MHTYUT), Ait
IIn Ap Menua,
2022, 351 c.

JI1.5 |Mycuxun A. T., ApXHUTEKTYpa BEIYHUCIUTEHHBIX MAIIAH U CHCTEM : yaeOHOE Mocksa: PTY , https://e.lanbo
Cwmupros H. A. nocooue MMPDA, 2021, |ok.com/book/2

271 c. 18417




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC

JI1.6 |Bormanos, A. B., ApXHUTEKTYPBI ¥ TOMOJIOTHMHA MHOTOIPOIIECCOPHBIX Mocksa: 978-5-4497-
Kopxos, B. B., BBIUUCIIMTEIBHBIX CUCTEM : YYCOHUK Wurepuer- 2443-4,
Mapees, B. B, YHuBepcureT https://www.ip
Crankosa, E. H. Hudopmarmonn [rbookshop.ru/

bix Texnonoruii 133923.html
(MHTYUT), At
ITu Ap Menwna,
2024, 135 c.
JI1.7 |T'eprens, B. IL. Teopus 1 MpakTHKA NapajuIeIbHbIX BEIYUCICHUN © yueOHOE Mocksa: 978-5-4497-
nocobue Wurepuer- 2462-5,
YHuBepcureT https://www.ip
Wndopmarmonn |rbookshop.ru/
pix TexHomoruii [133984.html
(MHTYUT), Ait
IIu Ap Menua,
2024, 500 c.
6.1.2. lonojHuTeIbHAS IATEPATypa
Ne ABTOpEBI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | Kommuecrso/
rof Ha3BaHue ObC

JI2.1 |bopeckos A. B., [NapanneneHslie Boruncnenus Ha GPU. ApxurekTtypa u Mocksa: 978-5-19-
Xapnamos A. A., nporpammuas Moaens CUDA : yueGHoe nocobue MockoBckuit 011058-6,
Mapxkosckuii H. ., rocymapcrBenH  |http://www.ipr
Mukymms /1. H., piii yauBepcuter |bookshop.ru/5
Moprukos E. B., nmenu M.B. 4647.html
Mpeubues A. A., JlomoHocOBa,

Caxapupix H. A, 2015, 336 c.
®ponos B. A.

JI2.2 |Hexkpacos K. A., [MapannensHple BBIYUCICHHUS OOIIET0 HA3HAYCHHS Ha ExarepunOypr: |978-5-7996-
Toramnukos C. U., rpadu4ecKux mporeccopax : yaueOHoe mocoodue Ypanbckuit 1722-6,
Bosipuenkos A. C., (benepanbHbIA http://www.ipr
Kynpsoxkun A. 5. YHUBEPCHUTET, bookshop.ru/6

3BC ACB, 2016, [9657.html
104 c.

JI2.3 |bapckwuii A. b. ApXUTEKTypa MapauIeNbHBIX BEIYHCIUTEIHHBIX CHCTEM Mocksa: 978-5-94774-
Wurepuer- 546-7,
VYuuepcurer http://www.ipr
Wudopmarmons |(bookshop.ru/7
pix Texnomoruit |3821.html
(MHTYUT),
2016, 297 c.

JI2.4 |Hunekep b.4., Opnos  |Opranuzamust 9BM u cucrem : Yueb.1s By30B CII6. :ITutep, 5-94723-759-
C.A. 2006, 667c. 8,1

JI2.5

Enecuna C. U.,
Jlorunos A. A.,
Huxudopor M. b.

MatemaTnyeckoe U alrOpUTMUIECKOE 00ECIICYEHHE METOIOB
r7100aIbHOM ONTHMHU3ALNH IIPH COBMEIICHUH H300paskeHHI
ydebHOe nocobue

Psazann: PTPTY,
2014, 80 c.

, https://e.lanbo
ok.com/book/1
68331




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC

JI2.6 |JIeBun, M. IL. TlapasnnensHoe MPOrpaMMUPOBAHKE C UCTIOIB30BAHHEM Mocksa: 978-5-4497-

OpenMP : yueOHOe ocobue Wurepuer- 0685-0,

YHuBepcureT https://www.ip
Wudopmarmonn |rbookshop.ru/
pix TexHonoruii [97572.html
(MHTYUT), At

ITu Ap Menwna,

2020, 133 c.

JI2.7 |Teprems, B. I1., Intel Parallel Programming Professional (Introduction) : Mocksa: 978-5-4497-
Boesoaun, B. B., yueOHOe nocobue Wurepuer- 2403-8,
Cricoes, A. B., YHuBepcureT https://www.ip
bapkanos, K. A., Wndopmarmonn |rbookshop.ru/
Jlunes, A. B., Kyaun, pix Texnomoruii |133911.html
A. B., Kycruxosa, B. (MHTYUT), Ait
J1., Kosunos, E. A., IIn Ap Menua,

Cunmnes, A. A., 2024, 567 c.

Meepos, U. b.

6.1.3. Meroguueckue paspaboTKu
Ne ABTOpBI, COCTaBUTENH 3arnaBue WsnarenscrBo, | Kommuecrso/
rof Ha3BaHue ObC

JI3.1 |Enecuna C.I., O06paboTka MH(OpMAIIKHU C UCTTOJIL30BAHUEM TEXHOJIOT MU Pszanb: PUL] ,

Myparos E.P. OPENCL : Meroaudeckue yka3aHust PI'PTVY, 2015, |https://elib.rsre
u.ru/ebs/downl
0ad/1326

JI3.2 |Enmecuna C.1. BrruncnurensHbie CHCTEMBI: METOJI. YKa3. K KypCOBOMY Pszann: PULL ,

MPOEKTY : MeToanIecKre yKa3aHus PI'PTY, 2020, [https://elib.rsre
u.ru/ebs/downl
0ad/2745

JI3.3 |Enecuna C.U. TexHOIOrus mapaieNIbHOro nporpaMmmupoBanus OpenMP: Ps3ans: PULL ,

y4eb. mocobue : YueGHoe mocodue PI'PTY, 2021, |https://elib.rsre
u.ru/ebs/downl
0ad/2936

JI3.4 |Enecuna C.U., Texnonorus napamiensHoro nporpammuposanust MPI : meroa. Psizans, 2021, 1

Tapacosa B.10.,
I'epamenko E.C.

yKas.

40c.

6.3 Ilepeyenb MporpaMMHOro odecrnevyeHusi 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 Hepe‘leHb JIMI[EH3HOHHOT 0 U CBODOIHO pacnpocrpaHsieMoro nporpamMmMHoOro OﬁeCHe'{eHHfl, B TOM YMCJI€ OTCYECCTBCHHOI'O

MPON3BOJCTBA

HaumeHnoBanue

Onucanune

OnepanuonHas cucrema Windows

Kommepueckas nunen3us

LibreOffice

Csob6oanoe 10

Visual studio community

CsoOognoe 1O

Microsoft VISIO - Microsoft DreamSpark
Membership ID 700565239

Microsoft Visual Studio 12.0

Microsoft Imagine, Homep noanucku 700102019

Microsoft Office Visio

Microsoft Imagine: Homep noamuicku 700102019, 6eccpouno

OpenCL Studio - Runtime

Cso6oznoe ITO

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

Cucrema KoncynerantIlnroc http://www.consultant.ru

6.3.2.2

HNudopmanmonHo-npasosoii moprai TAPAHT.PY http://www.garant.ru




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOYJIST)

122 y4eOHO-aIMHUHUCTPATHBHBINA KOPITyC. YueOHasi ayquTopus JUIs NPOBEIACHUS 3aHATHI JICKIIMOHHOI'O U CEMHHAPCKOTO
THNA, TPYNIOBBIX W WHAWBUAYAJIbHBIX KOHCYJIBTAlMH, TEKYIIEro KOHTPOJII W TPOMEXKYTOYHOW AaTTECTalluH,
1 11abopaTopHBIX PabOT, MPAKTHUECKUX M caMocTosTebHbIX 3aHaTuil 10 kommbiorepoB (CPU AMD Phenom II X4 955, 4
I'b O3VY) (koMIBIOTEpHBIN KJIACC) C BO3MOXKHOCTHIO TMOJKIIOUCHHS K ceTH «/HTepHeT» M o0ecrnedeHreM JIocTyna B
SNIEKTPOHHYI0 HH(OpMaMoHHO-00pa3oBaTenbHyto cpeny PIPTY, 56 mecr, MyiabTUMenna MPOSKTOpP, MHTEPAaKTHBHAS
JIOCKA, KOMITBIOTEP, CIIEIHATN3UPOBAaHHAS MeOelb, TOCKa

209 yueOHO-aIMUHHCTPATUBHBIA KOPIyC. Y4eOHast ayaAuTOpHs ISl MPOBEACHUS 3aHATHI JIEKINOHHOTO ¥ CEMHHAPCKOTO
TUMA, TPYNNOBBIX M WHIAWBUAYAIbHBIX KOHCYNBTALlMH, TEKYIIEro KOHTPOIS M TIPOMEXKYTOYHOH aTTecTaluH,
2 1a0opaTopHbIX PabOT, NMPAKTHYECKHX W CAMOCTOSTENBHBIX 3aHATHH 14 KOMIBIOTEPOB (KOMIIBIOTEPHBIH Kiacc) ¢
BO3MOXKHOCTBIO MOJKIIOUeHHs K ceTH «MHTepHeT» M olecriedeHWeM JOCTynma B 3JEKTPOHHYK HWH(OpMaIOHHO-
obpazoBarenbhyo cpeny PIPTY, 48 mect, MmyabTuMeana IpOEKTOpP, SKpaH, KOMIBIOTEp, CHENUATU3UPOBaHHas MeOelb,
JIOCKA

210 y4eOHO-aIMUHUCTPATUBHBIA KOpITyC. YueOHasi ayquToOpus JUIsl NPOBEICHUS 3aHATUI JEKIMOHHOIO U CEMHHAPCKOro
TUIA, TPYNIOBBIX ¥ WHAMBHUAYAIBHBIX KOHCYJIBTAllMi, TEKYHNIEro KOHTPONS H TIPOMEXYTOYHOH AaTTecTaluH,
3 1a00paToOpHBIX PaboT, MPAKTHYECKHX W CAMOCTOSTEIBHBIX 3aHATHH 12 KOMMBIOTEPOB (KOMIIBIOTEPHBIH Kiacc) ¢
BO3MOXHOCTBIO TOAKIIOUEHMsI K ceTH «VHTepHeT» M obecneueHMeM AOCTyHa B DIEKTPOHHYIO HH(GOPMalHOHHO-
obpaszoBarenbsHyto cpeny PIPTY, 44 mecra, MynbTUMeMa MPOCKTOP, SKPaH, KOMITBIOTEp, CHCIHATU3UPOBaHHAs MeOeIIb,
JIOCKa

02/1-BU GusHec-uHKybarop. YdeOHas ayauTOpHs ISl MPOBEJCHUS 3aHATHI JIGKIMOHHOTO W CEMHHAPCKOrO THIIA,
IPYIIIOBBIX W WHAMBUAYAJIbHBIX KOHCYIbTALUM, TEKYIIEro KOHTPOJS M MPOMEXYTOYHOH arTecrauuu, j1abopaTopHBIX
4 paboT, NPaKTHYECKUX M CaMOCTOSATENbHBIX 3aHaTHH 12 kommbiotepoB (CPU Intel Core i5-3470, 8 I'b O3Y)
(KOMITBIOTEPHBIN KJIacC) C BO3MOKHOCTBIO TIONKITIOUEHHSI K ceTH «IHTepHeT» n o0ecnedeHueM JIOCTYIa B 3JIeKTPOHHYIO
HHpOpMaIMOHHO-00pa3oBaTenbHy0  cpeny PIPTY, 64 wmecr, MynbTUMeOua MPOEKTOP, 9SKpaH, KOMIBIOTED,
CIHELMAIN3UPOBAHHAs MEOEITb, TOCKa

8. METOAUYECKHUE MATEPHAJIbBI IO JTUCITUIIJIMHE (MOZY JIIO)

MeTtoaudeckoe obecreueHne MPUBEACHO B IMTPUIIOKCHUHU K pa6oqeﬁ nporpamMme JUCHUIINHBL (CM. JOKYMEHT «MGTO,HI/I‘IGCKI/IG
YKa3aHug JUCHUIITIMHBI «BprauciaurenbHbIe CI/ICTeMLI»))).

Onepatop 340 000 "KomnaHus "TeH3op" ——
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

noanucAHoO ®reoy BO "PrPTY", PIPTY, Koctpos bopuc Bacunbesuy, 30.06.26 10:20 (MSK) MNpocTas noanucb
3ABEAYOLWMM 3aBeaytowmii kaceapoii 9BM

KA®EPbI

noannCcAHO ®reoy BO "PrPTY", PFPTY, Koctpos bopuc Bacunbesuy, 30.06.26 10:21 (MSK) MNpocTas noanucb
3ABEAYHOLLMM 3aBeaytowwmii kaceapoii 9BM

BbIMYCKAFOLLIEN

KA®EZPbI




