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1. HEJIX OCBOEHUA

1.1

Henp mqucrumnnas! "TlapanensHble BEYUCICHUS " : OCBOGHHE 0a30BBIX 3HAHUH 10 OpraHU3alUH MapauIeIbHBIX
BBIYHCIIUTENBHBIX CHCTEM, a TAKXKe OCBOEHHE OCHOBHBIX TEXHOJIOTHH MapaieabHOr0 NPOrpaMMHUPOBAHUS IS
JalbHEHIIEro UCIONIb30BaHUs TP PEIIEHUH PECYPCOEMKHX BBIYUCIUTENBHBIX 33/1a4.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

bnoxk OII: b1.B.IB.09

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:
2.1.1 |Baenenne B pa3paboTKy NMPIIIOKEHHI TOMOTHEHHON W BUPTYANbHOH peanbHOCTEH
2.1.2 | HeilipoHHble ceTH
2.1.3 [ OO6nauHble TEXHOJIOTHH
2.1.4 | OOpaboTKa €CTECTBEHHOT'O SI3bIKA
2.1.5 | OOyueHue ¢ NOJKpeEIICHUEM
2.1.6 | IIporpammupoBanue po6otos I1
2.1.7 | CucremHBIN aHAJIU3 U IPUHATHUE PEIICHUN
2.1.8 | CucrteMbl aBTOMaTHU3UPOBAHHOTO IPOEKTUPOBAHUS
2.1.9 [ OkcnepTHBIE U PEKOMEHAATENBHBIE CUCTEMBbI
2.1.10 | AuckpeTHble U HETMHEHHbIE CUCTEMBl aBTOMATHYECKOTO YIPABICHHS
2.1.11 |MMuTanuoHHOE MOAETUPOBAHNE
2.1.12 | MammurHOe 00yueHue II
2.1.13 | Metons!l u cpencTBa 00padOTKH H300paKeHIH
2.1.14 | Meroas! onTUMU3ALUI
2.1.15 | OcHOBBI MEXaTPOHUKH
2.1.16 |IlpuknagHoil cTaTUCTUYECKUN aHAIU3
2.1.17 |IIporpamMmupoBanne podotos |
2.1.18 |IIpom3BoAcTBEeHHAS MPAKTHKA ITO OCBOCHHIO TIEPBUYHBIX HABBIKOB B 00JIaCTH pa3paboTku Haykoemkoro [10
2.1.19 |IIpon3BoAcTBEHHAs PAKTHKA 10 OCBOCHHIO TIEPBUYHBIX HABBIKOB B 00JIACTH Pa3pabOTKH pOOOTOTEXHUYECKUX U
KHOEPPU3NUECKIX CHCTEM
2.1.20 | ®paxTanbHbLi aHAIU3
2.1.21 |MaremaTnueckoe MOACTUPOBAHUE
2.1.22 | OcHOBHI TeOpUN HHGOPMAIMN W aBTOMaTOB
2.1.23 | OCHOBBI 2NEKTPOTEXHUKH U 3TTEKTPOHUKHU
2.1.24 | CoBpeMeHHBIE TEXHOJIOTHH Pa3pabOTKH MOOHMIBHBIX MPHIIOKEHIH
2.1.25 |Teopus ciryuailHBIX MPOIIECCOB
2.1.26 | OyHKIMOHAIBHBIN aHAN3
2.1.27 | YucneHHbIe METObI
2.1.28 | OnepalioHHBbIE CUCTEMBI U CPEJIbI
2.1.29 | Pa3paboTka KIMEHT-CEPBEPHBIX MPUIOKEHHUN
2.1.30 | CereBble TEXHOIOTUH
2.1.31 | YueOHast mpaKTHKa MO O3HAKOMJICHHIO C TEXHOJIOTUAMHU pa3paboTku Haykoemkoro 1O
2.1.32 | YueOHast mpaKTHUKa M0 O3HAKOMJICHUIO C TEXHOJOTHSIMU Pa3paboTKu POOOTOTEXHUYECKUX U KHOEp(PU3NIECKUX CUCTEM
2.1.33 | Bba3sl naHHBIX
2.1.34 | TexHonoruu NporpaMMHUpPOBAHHS
2.1.35 | OOBeKTHO-OPHEHTUPOBAHHOE IIPOrPAMMHIPOBAHNE
2.1.36 |Bsenenue B crielUaNnbHOCTD
2.1.37 | BeramcnurenbHbIE MAIAHBI, CETH U CHCTEMBI
2.1.38 |IIporpammupoBaHHe U aNTOPUTMHUIALUS
2.1.39 | CnenmanbHble T1aBbl MaTeMaTHKH uist Computer Science
2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI51) HEOOX0AUMO KaK

npeamecTByrouiee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA




OIIK-4: Cnoco0eH NOHNMATHL NPUHIUIIBI PA00THI COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOIHIl M HCII0Jb30BAThL X VI
pelieHHs 3a1a4 NPO(eCCUHOHATBHOI JesiTeJbHOCTH, Pa3padaThIBaTh AJTOPHTMbI H KOMIBIOTEPHbIE IPOrPAMMBI,
NPUTO/IHBIE ISl IPAKTHYECKOro NPHMMEeHEeHHUsl, BHIOMPATh M PHMEHSITh METOAUKH NPOCKTHPOBAHNSA H AKTyaIbHbIE
MHCTPYMEHTAJIbHbIE CPeACTBA Pa3padboTKH

3HaTh:

OITK-4-31 oCHOBHBIC COBPEMEHHBIC KOMITBIOTEPHBIC TEXHOJIOTHH MapajuiesibHOro mporpammupoBanus (OpenMP, MPI, Posix
threads).

IIK-4: Cnioco0eH BBISIBJISITh €CTECTBEHHO-HAYYHYIO CYILUHOCTh NP00JieM, BO3HUKAIOIIMX B X0/ie NPodecCHOHAILHOM
AesITeJIbHOCTH, IPUMEHSITh COBPEMEHHbII MaTeMaTH4YeCKHil annapar

3HarTb:

ITK-4-31 MeTobI B CpeCTBa MapajuIeIbHOW 00paOboTKH HHPOPMAIINH;

[1K-4-32 xnaccu¢ukanuio CynepKoMIbIOTEPHBIX BEIYUCIUTENBHBIX CUCTEM;

YK-1: Crioco0eH ocymiecTBJISATH NONCK, KPUTHYECKUI aHAJIU3 M CHHTe3 HH(OPMALHH, YMeHHEe AHAJTH3NPOBATH MPOLEecChl
CHCTeMBI € HCTOJIB30BAHHEM COOTBETCTBYIOIINX AHAJNTHYECKHX, BBIYHCINTEIbHBIX H IKCIEPHMEHTAJIbHBIX METO/0B,
NPUMEHSATh CHCTEeMHBIH MOAXO0/ ISl pelieHHs MOCTABJIEHHBIX 32124

3HaTb:

VYK-1-32 peanuzanuio napajuieabHbIX YUCICHHBIX METOJOB U KOMILIEKCOB MPOTPaMM.

YK-1-31 Tekymiee monoxeHne COBPEMEHHBIX HAYIHBIX U TEXHOIOTHUECKUX JOCTIDKCHUH B 00IaCTH MapajUIeIbHBIX BEIYHUCIICHHTH;

ITK-4: Cnnoco0eH BBISIBISITh €CTECTBEHHO-HAYYHYIO CYIIIHOCTH NP0GJieM, BOSHUKAIOMIMX B X0/1e NPo(eccHoHATbHOI
AeATeJbHOCTH, IPUMEHATH COBPEMEHHBII MaTeMaTHYeCKHi annapar

YMmerb:

I1K-4-Y'1 BBINONHATH KOHBEPTAIHIO OCIEI0BATENbHBIX IIPOrPaMM B MapasulelbHbIE;

YK-1: CriocoGeH ocyniecTBJIATH MOMCK, KPUTHYECKU aHAIN3 U CHHTE3 NH(POPMALHH, YMeHHE AHAJIN3NPOBATH MPOILECCHI
CHCTEMBI ¢ HCMO0JIb30BAHHEM COOTBETCTBYIOIIUX AHAJTNTHYECKHUX, BBIYHCIUTEIbHBIX H IKCIIEPHUMEHTAJIBLHBIX METO0B,
NMPUMEHSITh CUCTEMHBII MOAXO0/ A5 pelieHusi MOCTABJIEeHHbIX 32124

Ymerb:

VYK-1-Y2 npuMeHATh MOTy4eHHYIO TEOPETHUECKYIO 0a3y JUIs pelIeHUs] KOHKPETHBIX IIPAKTHIECKHUX 3a1ad.

ITK-4: Cnioco0eH BhISIBJISITh €CTECTBEHHO-HAYYHYIO CYIHHOCTh IIP00JieM, BO3HUKAKIIHX B X0/ie NPod)ecCHOHAILHOMI
AesiITeTbHOCTH, IPUMEHATH COBPEMEHHBII MaTeMaTHYeCKHii annapat

YMmerb:

[1K-4-Y2 pa3pabaTsIBaTh NapaieinbHbIC aITOPUTMEI U BRITIOIHATH OLCHKY UX 3((EKTHBHOCTH.

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘IECKl/lﬁ AaHAJU3 U CUHTE3 PIH(l)OpMalII/lH, YME€HUE AaHAJIU3UPOBATH NIPOLECCHI U
CUCTEMbI C HCITOJIB30BAHUEM COOTBETCTBYIOIIMX AHAJIUTHYCCKHUX, BBIYUCTUTEJIbHBIX H IKCIEPUMEHTAJTBHBIX ME€TO10B,
NPUMECHATH CHCTEMHBIH MOAXO0 IS pelIeHUus MOCTABJICHHBIX 3a1a4

YMerhb:

YK-1-Y1 MMPOBOAWTH BbIYHUCIIUTCIIBHBIC OKCIICPUMCHTHI, paSpa6aTLIBaTL MAaTEMAaTHYCCKUEC MOACIIH, IMapaJlJICIbHBIC aJITOPUTMBI
YHUCJICHHBIX MCTOJI0OB,

IIK-4: Cnioco0eH BBIABJISATH €CTECTBEHHO-HAYYHYIO CYIIHOCTH NMP00JeM, BO3HUKAIOLIUX B X0/1e MpodeccuoHaTbHOMI
AeATECJIbHOCTU, IPUMECHATH conpemeﬂnuifl MaTeMaTHYeCKUi anmapart

Baanernb:

I1IK-4-B1 MeTO}IHKOﬁ peuIcHu 3a4a4 ¢ UCIIOJIb30BaAHUEM BBICOKOITPOU3BOANUTEIIbHBIX BbIYUCIIUTCIBHBIX CPEACTB,

YK-1: CriocoGeH ocylecTBISITh NOUCK, KPUTHYECKHI AHAJIN3 U CMHTe3 HHOopManuyu, yMeHHe AaHAJIM3UPOBATh NIPOLecChl U
CHCTEMBI ¢ HCNOJIb30BAHNEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIHTEIbHBIX U IKCIIEPHMEHTAJIbHBIX METO/10B,
NMPHMEHSITh CHCTEMHBIIi TOAX0/ IJIsI pellieHHsI MOCTABJIEHHBIX 32124

Baagern:

YK-1-B1 ocHOBHBIMH METOJJAMHU HayYHBIX HCCIIEOBAaHUHU, HABBIKAMHU ITPOBEICHHS TaO0PATOPHOTO IKCIICPHMEHTA,;

VYK-1-B2 meTromamu u AJIrOpUTMaMH NapaJJICJIbHbIX BBIUNCIICHUI O6pa6OTKI/I SKCIICPUMCHTAJIBHBIX JaHHBIX C IIOMOIIBIO
COBPEMCHHBIX TPOTPAMMHBIX KOMITJIICKCOB.

OIIK-4: CniocodeH NOHMMAThL NPUHLIMIIBI PA00THI COBPEMEHHbIX HHPOPMALMOHHBIX TEXHOJIOIHIl M MCIIOJIb30BAThL X VIS
peleHUs 32124 NPOo(ecCHOHAIBHOM AeATeJIbHOCTH, Pa3padaThIBATh AJTOPUTMbI H KOMIILIOTEPHBIEC IPOIPAMMABI,
TPUTO/IHBIE ISl IPAKTHYECKOr0 NPUMeHeHHUsl, BbIOMPATh M IPHMEHSITh MeTOAUKH NPOEKTHPOBAHNSA H AKTyaIbHbIe
HHCTPYMEHTAJbHBIE CPEACTBA Pa3padoTKH




Baanernb:

OIIK-4-B1 HaBelkamu mporpamMMmupoBaHus Ha si3eike C/C++ ¢ momonisio Texnonoruit OpenMP, MPI, Posix threads mns
MHOTOIPOLIECCOPHBIX BEIYUCIUTEIBHBIX CUCTEM.

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3neno u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypcbl padoThI
Pasnea 1. Teopus
napajieJIbHbIX
BBIYHMCJIUTENBHBIX CUCTEM

1.1 Bgenenwue. Llenu, 3anaun u 8 2 VYK-1-31 [IK-4- | JI1.4 JI1.7
poOIeMbl apauIeNbHbIX 31 IIK-4-32
BBIYHCIICHHH, 0030D
coBpeMeHHoro coctosiHust 1T
B 00J1aCTH TapaJIIeIbHBIX
BbIuUCHeHUH. /JIex/

1.2 MHoronpoueccopHbie 8 2 YK-1-31 [IK-4- | JI1.4 JI1.7
BBIYUCIIUTEIBHBIE 31 [1K-4-32
KOMILIEKCHI: apXUTEKTypa
BBICOKOIIPOU3BOIUTEIbHBIX
OBM, knaccuduranus
napauiebHbIX
BBIYUCITUTEIBHBIX
cucreM. /Jlex/

1.3 MopnenupoBaHue U aHATN3 8 4 VK-1-31 I1IK-4- JI1.4 JI11.7
MapajuIeIbHbBIX aJrOPUTMOB. 31 [1K-4-32
Omenka 3} dexTuBHOCTH
napaienbHbIX
anroput™MoB. /JIex/

1.4 OCHOBHBIE TIPUHITUIIBI 8 2 YK-1-31 [IK-4- JI1.4 J11.7
pa3paboTKH MapauIebHBIX 31 [1K-4-32
aITOPUTMOB U
nporpamm. /Jlex/

1.5 BBeznenue B TEXHOIOTUIO 8 4 VYK-1-B1 OIIK- | JI1.2 JI1.7
napajeabHbIX BEIYMCICHUH, 4-31 IIK-4-V1
6a30BbIe KOHCTPYKLIUH,
pacnapasuieluBaHie IPOCTHIX
nukioB. /TIp/

1.6 IToBTOpEHME NEKIIMOHHOTO 8 2 VK-1-31 IIK-4- J1.7
MaTepuaia, HOAr0TOBKa K 31 I1IK-4-32
nabopaTopHbiM paboTtam. /Cp/ [1K-4-V1

1.7 [ToaroroBka Kk KOHTPOIHHOK 8 4
pabote 1o paznemy. /Cp/

Pa3nen 2. TexnoJsioruu
napajieJibHOro
NPOrpaMMHUPOBAHUS

2.1 CpenctBa U HHCTPYMEHTBI 8 2 VK-1-32 VK-1- | JI1.2J11.3
pa3paboOTKH MapauIeIbHBIX V1 VK-1-V2 213253
nporpamMm. MPI, OpenMP, OIIK-4-31
Posix thread. /JIex/

2.2 TexHonorus 8 6 VK-1-32 VK-1- J1.2
IIPOrpaMMHUPOBaHUS V1 VK-1-¥2 0109233
OpenMP. OcHoBHEIE OIIK-4-31
JUPEKTHUBBI, TPUMEHEHUE
TexHosoruu. Otnanka
napaieTbHbIX
nporpamm. /JIex/

2.3 ANTOPUTMBI ApaIENbHBIX 8 4 VK-1-B1 YK-1 JI1.2 JI1.5
BEKTOPHBIX U MAaTPUYHBIX -B2 OIIK-4-B1 JI1.6
npeobpasoBanuid. /IIp/ [K-4-Y1 TIK-4 212233

-Y2 1IK-4-B1




24 ANTOpHUTMBI apauIebHOTO 4 YK-1-B1 YK-1 JI1.2 JI1.5
pelIeHUE CUCTEM JINHEHHBIX -B2 OIIK-4-B1 JI1.6
anreOpanIecKux [1IK-4-V1 IIK-4 0109233
ypaBHerui. /IIp/ -Y2 IIK-4-B1

2.5 ANropUTMBI apaIebHOTO 4 VK-1-B1 YK-1 JI1.2 JI1.5
HWHTETPUPOBAHUS -B2 OIIK-4-B1 JI1.6
OOBIKHOBEHHBIX TIK-4-Y1 I1IK-4 2192 33
TG PepeHITnATEHBIX -Y2 [1K-4-B1
ypaBHeHwuit. /I1p/

2.6 [ToBTOpeHUE NEKIIMOHHOTO 2 VK-1-32 YK-1- | JI1.2 JI1.5
Marepuaa, MoJAroToBKa K V1 VK-1-V2 JI1.6 JI1.7
nabopatopHbsiM padoTtam. /Cp/ OIIK-4-31 212233
Pa3gen 3. MHoronoro4yHoe
NMPOrpaMMHpPOBaHUE

3.1 TexHoIOTHsE MHOTOIIOTOYHOTO 4 VK-1-31 OIIK- | JI1.1JI1.4
nmporpamMMupoBanus Posix 4-31
thread. Co3nanne n
yIpaBiieHue moTokamu. /Jlek/

3.2 Mexanuszmbl Mutex- 2 VYK-1-31 OIIK- | JI1.1J11.4
exclusion, B3aumHast 4-31
OJIOKMPOBKA TIOTOKOB,
obecrieueHme
MOTOKOOE30IIaCHOCTH,

ACHHXPOHHBIC BEI30OBHI. /JIek/

33 [TotokoOe30nacHbIe OOBEKTHI. 4 VYK-1-B2 OIIK- | JI1.1J11.4
MexaHH3MBbl mutex exclusion, 4-B1 I1K-4-Y2
paspaboTka
MOTOKOOE30MacHbBIX
o0bekToB. /TIp/

34 MHoromnoTo4Hoe 4 VK-1-B1 YVK-1 JI1.1 J11.4
MIpOrpaMMHUpPOBaHUE. KIIMEHT- -B2 OIIK-4-B1
cepBepHasi apXUTEKTypa [IK-4-Y2
npuioxeHui, front- u back-
notoku ucnoinenus. /Ilp/

3.5 [ToBTOpEeHME NEKITMOHHOTO 2 VK-1-B1 YK-1 JI1.1J11.4
MaTepuaa, MoAroToBKa K -B2 OIIK-4-B1
nabopatopHbsiM padoTtam. /Cp/ IK-4-Y2

3.6 [ToaroroBka Kk KOHTPOIHHON 4 VYK-1-31 OIIK- | JI1.1JI1.4
pabore o pazaeny. /Cp/ 4-31
Pa3nen 4. KypcoBasi padora

4.1 Pa3paboTka mapamnensHbIX 16 VK-1-31 YK-1- | JI1.4J11.5
(hopM anTOpUTMOB peICHHS 32 VK-1-VY1 JI1.6 JI1.7
IMOCTaBJICHHOM 3aJa4H, VK-1-Y2 YK-1
MPOEKTHPOBAHIE 0OBEKTHO- -B1 VK-1-B2
OPUEHTUPOBAHHOTO AM3alHa OIIK-4-31
MIPOrPaMMHOM OIIK-4-B1 IIK-
COCTaBJISIOLIEH KypCOBOM 4-31 TIK-4-32
pab6otsl. /Cp/ [1K-4-Y1 IIK-4

-Y2 I1K-4-B1

4.2 [IporpamMmMHuas peanuzanus 14 VYK-1-31 YK-1- | JI1.1 JI1.2
pa3pabOTaHHBIX allTOPUTMOB 32 VK-1-V1 JI1.3J11.4
C UCTOJIb30BaHUEM VK-1-Y2 VK-1
TEXHOJIOTHH MapaijieIbHOTO -B1 YK-1-B2
U MHOTOIIOTOYHOT'O OIIK-4-31
MPOTPaMMHUPOBAHUS. OIIK-4-B1 TIK-

Pa3paboTka HEOOXOAMMBIX 4-31 TIK-4-32
MPOTPaMMHBIX HHTEPhEHCOB IIK-4-Y1 IIK-4
1 3KpaHHbBIX popm. OTnanka -V2 [1K-4-B1

U TECTHPOBAHHUE
KOPPEKTHOCTH paboThI
nporpammsl. /Cp/




43 [ToaroroBka TekcTa KypcoBou 8 16 VK-1-31 VK-1- JI1.8
paboThI (B TOM 4UHUCIIe Y2 VK-1-B1
aHAITUTHYECKOTO 0030pa YK-1-B2 OIIK-
JIUTEPATYpPhI U CIIENUAILHON 4-31 [IK-4-31
4acTH KypcoBoiil paboThl), a T1K-4-32 TIK-4-

TaK)X€ COOTBETCTBYIOIIETO V1 IIK-4-Y2
MPE3eHTAHOHHOTO

MaTepuaia. 3almra

KypcoBoii paboTsl. /Cp/

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. Bonnpochl 1511 caMOCTOATEIbHOM NOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

BJIOK 1: TEOPWA ITAPAJUIEJIBHBIX BBIUMCJIMTEJIBHBIX CUCTEM (OIIK-4-31, TIK-4-31, T1IK-4-32, TIK-4-V1, YK-1-B1,
YK-1-31, YK-2-31, VK-2-32)

- [lonsTre mapamrensHoro anroput™a. I[locienoBaTenbHbIe U MapawienbHble GOPMET ATOpUTMOB. OCHOBHEIE IIPOOIEMBI
HCTIONIB30BaHMS MapalIenbHONH 00pab0oTKN TaHHBIX, IETH ¥ NPHHIUITAAIBHEIC OTPAaHUYEHHS IIPOIIEAYPHI paciapauIeInBa .

- KongeiiepHbie 1 BekTOpHBIE BbIUMCIeHHs. [IponieccopHbie MaTpuiibl. MHOTONPOLIECCOPHBIE BRIYUCIUTENBHBIE CUCTEMBI C 00LIeH 1
pacnpezeneHHol namaThio. [lonstie Bekropusanmu Berancienuit (Ha GPU - rpadudeckux npoueccopax). [IponmmoctpuposaTs Ha
IpUMepe MaTPUIHBIX OMEPAIHH.

- Knaccudurkamnms MHOTOIpOIIECCOPHBIX cUcTeM, cuctemarnka @nuHHa. [T0TOKHM JaHHBIX 1 KOMaH[, paclapauieINBaHNs Ha YPOBHE
Ipoleccopa U Ha ypoBHE ONEPallMOHHON CUCTeMBI. BHIbI MHOTOIIPOLIECCOPHBIX CUCTEM U KIIACTEPOB.

- KoHnenuist HeorpaHHYEHHOTO MapauIelIi3Ma, 3aK0H AM/iaia 1 cieacTBre i3 Hero. [IpuMeps! 3 ek THBHBIX mapauIeIbHBIX
¢opm anroputmoB. CrieiCTBHE KOHIICTIIIMY HEOTPAHUUCHHOTO MTapaien3Ma U IPHHIUITHATIBHBIC OTPAHIMYCHHUS 1T0 BOZMOXHOCTSIM
YCKOPEHUSI IPOTPaMM.

- Mozaenu MHOrOIpPOLECCOPHBIX CUCTEM C OOILEH 1 pacnpeaeneHHoH naMaThio. Mojienb KOHBeilepHOl cUCTeMBI (Ha ypOBHE
"mpomneccop-ornepanronHas cucteMa'). IIpencrasineHne anroputMa B Buje rpada moToka JaHHBIX, IHPUHA U TTyOHHA
HapauIeNIbHOM (POPMBI AITOPUTMA.

- CoBpeMeHHbI€ TEXHOJIOTHH MapajIedbHOTO IPOrpaMMHUPOBaHNUS, PA3HOBUAHOCTH U puMepsl. TUIOBBIE MOAENH
nporpamMMupoBaHus U madiaoHel. Loop Parallelism. Single Program Multiple Data. Partitioned Global Address Space.
Master/Worker. Pexypcusnsiit Fork/Join.

- Knaccsl 3agau, JeMoHCTpHpyrOImuX "Xopoliee" pacnapaiieniBaHue. AITOPUTMBI pacliapauleIUBaHUs BEKTOPHBIX U MaTPUUHBIX
OIepaIyii, aITOPUTMBI PEIICHUS CUCTEM JIMHEHHBIX alNreOpandecKiX ypaBHeHUH 1 YUCIEHHOTO HHTEIPUPOBAHUS OOBIKHOBEHHBIX
nmuddepeHInanbHBIX ypaBHEHHH.

- 3mepenue moka3aresnst yCKOPEHHUs MapauIebHol (JOpMBI aNropuTMa B CpaBHEHHH ¢ TOCIeoBaTenbHOIl. Teopermueckne
MPUEMBI OLIEHKU YCKOPEHUS alrOPUTMOB, UCCIIEOBaHHE aCUMITOTUYECKOH CI0KHOCTHU; IPAKTUUECKUE IPUEMBI OLEHKU
YCKOPEHWUSI, CIIOKHOCTH HETIOCPEICTBEHHOTO 3aMepa ycKopeHus. [IpiumMepsr.

- [NapannensHBIe alTOPUTMBL, TapaJUIEIbHBIC BRIYUCICHNS H MHOTOIIOTOYHOE ITporpaMMupoBanue. Llenn n 3a1aun Kax/a0i BeTKH
3HaHU# "0 mapayenbHOM", UX 0COOEHHOCTH U Ha3HaueHHe, 00JacTy MPUKIaJHOTO HCIOIb30BaHusl. OCHOBHBIE OOBEKTHI BETBEH U
6a30BbIC IPUHIINIIBL, TOJXO/bI KaX/0i U3 yKa3aHHbBIX BETBEH

- [JonsATHE KOHKYPEHTHOM TOHKH Pa3INIHBIX TIOTOKOB (HUTEH) HCIOTHEHNS; TECOPETUIECKIE OCHOBEI U IIPHEMBI HX CHHXPOHH3AIIHH,
pacmpeneneHus Ha og3a1aqi, COXPAHCHNE IPOMEKYTOUHBIX Pe3yIbTaTOB, a TAK)XKE MOCIEAYIOIIee arpernpoBaHIe JIOKAIBHBIX
peleHnit MoA3aaad B pelleHne rnobanbHoi 3agaun. [Ipumepst.

- Be16op koJryecTBa MOTOKOB MAPALICIBHOT0 HCIIONHEHHUS: TPaKTHYECKUE PUEMBI 1 OPHEHTUPEL. 3aBHCUMOCTB (P (QEKTHBHOTO
KOJIMYECTBA TIOTOKOB MICIIOJTHEHUS OT KOHKPETHOH apXxuTeKTypsl OBM, a Taxske ocoOeHHOCTEH pemaeMoii 3amaun. [IpakTnaeckue
HOpUMEPBL.

- OnTuMM3aUY IUKIMYECKUX KOHCTPYKLUH MpH MapallenbHbIX BbIUUCIeHUH. TpeOoBaHNs 1 OrpaHUYEHHs, CIydal He3aBUCUMBIX
YJaCTKOB JITaHHBIX, YaCTHIHO-3aBUCHMBIX U PEKYPPEHTHO-3aBUCHMBIX JaHHBIX. [IprMephl mapayuieTbHOr0 YMHOKEHHUS MaTPHIT
(cTpOYHBIH 1 OJIOKOBBII aJTOPUTMEI).

- MecTo 1 poiIb ONEepalnoOHHON CHCTEMBI B IIpoLecce co3ianus 3G (HEeKTHBHOTO MapaJlIeIbHOTO MPUIIoKeHusL. [Ipoleccsl 1 MOTOKH
HCIIONTHEHMS, UX B3aUMOCBsI3b. Master-rmoTok u slave-mmotoxu ucrionHeHus. [IoHATHE GaTaHCHPOBKY HATrpy3KH Ha IPOIeccop Ha
YPOBHE OIEPAIIIOHHOMN CHCTEMBI.

- MecTo 1 poib KOMIMIATOPA B IIpolecce co3gaHust 3pPeKTHBHOTO NapaienbHoro npunoxenus. Ilapamnenusm B npegenax
OJHOTO MPOLECCOPHOTO spa (T.H. "KBasUNapamienuiM") 1 KOHTEKCTA BBITOIHEHUS: ApXUTEKTYPHBIE BO3MOKHOCTH U
KOMITIJIITOPHBIE IOAXOABI K TIOBBIIICHAIO MTapaieln3Ma Ha YPOBHE KOMAaH/.

BJIOK 2: TEXHOJIOT'MA ITAPAJJIEJIBHOI'O [TPOTPAMMUMPOBAHUN A (OIIK-4-B1, OIIK-4-31, I1IK-4-B1, TIK-4-Y 1, ITK-4-
V2, YK-1-B1, YK-1-B2, YK-1-32, YK-1-V1, YK-1-V2, YK-2-B1, YK-2-¥2)

- Texnonmorus mapamiensHBIX BeraucieHnit OpenMP. O6acTs IpuMeHEHHs, HCTOPHS Pa3BUTHS, peann3anui. Moens HCIONHeHUS
"BerBreHue-causiaue". OcHOBHbIE AUPEeKTUBH U QyHKIMKU OpenMP mist s3p1ka C++. Onuun BUAUMOCTH TaHHBIX.

- Pacnipenenenue nrepanuii nukiia Mexny notokamu B OpenMP, ucnonbs3yemble cTpaTeruu iaHupoBanus. [lapaiensusle u
nociietoBaTenbHble obactu. Jlupektuss parallel, single, master. [Tognepskka pexypcuBHOTo mapayurenusma B OpenMP.

- Cunxponn3anus HuTel ncnonHenus B OpenMP. ITonstue 6apsepa (barrier), ero HasHadeHue. [IpuMeps! HCTIONTB30BaHHS
6apeepo. [Jupektusa ordered. Kputnueckue cexiun. /IupekTiBa atomic, IpUMEpPBI UCIIOIb30BAHMUS B TIPHKIIATHBIX 32/1a9aX.

- [lonsTHe penykuny napamurensHoi 3agaun. Onmus reduction, 0cOOEHHOCTH ee UCTIONHEHH. Bo3moskHOCTH ommu reduction st
MaccuBOB. Anantanus omun reduction k oobektam STL Ha npumepe std::vector, aupektuBa declare.

- MHOronotroyHoe NporpaMMHpOBaHie B paMKax cTangapTa Openmp. Pacniucanue paboThl HUTEH MapaieabHOr0 HCIIOTHEHUS.
Hcnonp3oBanue omun schedule npu pacnapaiuienuBaHUH [UKIIA, TPEOJTOJICHUS qUcOaIaHca HUTeH HCIOoHEeHuUs. [IprMepsl.

- Kimaccsl mepeMeHHBIX MmapauiensHOTro neronHeHns. OO0Iye TaHHbIe, pasJeseMble Pecypchl. YIIpaBlIeHne JOCTyaMu K
HEePEMEHHBIM ¢ TOMOIIbI0 AupekTuB shared u private. IIpumeps! HCIIOIB30BaHHS YKa3aHHBIX AUPEKTHB.

- IMpeKTHBEI 1715 pacnapauleIiBaHus BIOKCHHBIX LIUKIOB, TupeKkTrBa collapse. bamancupoBka Harpy3ku BO BpeMsl BBITOJTHEHHS
[UKIMYeCKUX KOHCTpYKIni. [Iprumeps! ad(heKTHBHOTO pactapasieIMBaHus BIIOKEHHBIX IUKIIOB.

- OpenMP. Ocuosnble puHIUIH (fork-join mapamenu3m Ha o0Iei maMsITH, aHHOTAITUH Ko/ia B BHJE IparM). KoMmunstopaast
tpaHcsinus OpenMP-koHCTpyKITHIA

BJIOK 3: MHOT'OTTOTOYHOE ITPOTPAMMUPOBAHUE (OITK-4-B1, OITK-4-31, TTK-4-¥Y2, VK-1-B2, YK-1-32, YK-2-B1, VK-
2-V1, YK-2-Y2)

- [lonsiTre omHOBpeMeHHOCTH (concurrency). O0nacTu npuMeHeHus u npoodieMaTrka. CriocoObl peannu3aliy 0THOBPEMEHHBIX
CHUCTEM, MPOIIECCHI ¥ OTOKH, MPOTPAMMHBINA HHCTpyMeHTapuii. OCHOBHBIC IPUMHUTHBLI MHOTOIIOTOYHOTO MPOTPaMMHPOBAHHS Ha




CH++.

- Tunu4Hble OMIMOKK MHOTOIIOTOYHOTO POrPAMMHUPOBAHUS U CIIOCOObI X ycTpaHeHHs. CocTosiHue roHkH (race condition).
BesomacHocTs (safety). B3anmuoe ncxmodenne. B3anmuas 6moknposka (deadlock), Heo6xoanmble ycmoBHs BOSHUKHOBCHHS.
Kusygects (liveness).

- YcnoBHas cuHXpoHM3anus, std::condition variable. IToToko6e3onacHast peanuzauus cxemsl "Producer-Consumer". ACHHXpOHHBIE
BbIUUCIIeHNS, std::async. [IpumuTuBs! future u promise.

- HuzkoypoBHeBbie 3 (heKThl 1 IPUMHUTHBBI CHHXpOHM3anuu. Onepaluny ¢ HessBHBIME O0apbhepaMu JOCTYIa K NaMsITH. AToMapHbIe
nepemenHble (std::atomic). Aromapusie read-modify-write ”HCTPYKIIMU POLIECCOPOB.

- [TonsiTue motokoB ucnonueHus (thread). Meton join u cBoicTBO joinable, ero Ha3HaYeHUE U MPUHIIAITBI PAOOTHI. [IpHHITATIBI
OpraHU3al{i MHOTOMOYTOHBIX HPOrPaMM, IPUMEPHI.

- Kmaccst std::call _once, ero npenna3zHauenue. IHCTpyMeHTHI aCHHXPOHHBIX Beraucienui std::future, std::promise u std::asunc, ux
Ha3zHaueHHe U 0COOEHHOCTH UCTOIb30BaHusA. OOpaboTKa UCKIIOUEHUH MPY aCHHXPOHHBIX BBIYMCICHUSX.

- [TonsiTue MproTekca, ero HazHaueHue. Kiaccer std::lock, std::lock guard u std::unique lock. [IpenmyriiecTBa U HEAOCTATKU SIBHBIX
6moxupoBok (locks)

- Tonstue B3aumHo# 6mokupoBkH (deadlock), mpuMeps! HX BO3HUKHOBEHNS, a TAKKe ITyTH H30eKaHUS B3aUMHBIX OJIOKHUPOBOK.

CITMCOK BOITPOCOB IJISI KOHTPOJIBHBIX PABOT (OIIK-4-B1, OIIK-4-31, IIK-4-Y2, VK-1-B1, YK-1-B2, VK-1-32, VK-2-
B1, YK-2-V1, VK-2-¥2)

1. Kakue xoncrpykuuu C/C++ u qupextusbl OpenMP M0XHO McHONB30BaTh B KOHTYPE ANPEKTUBEI CEKIIMOHMPOBAHMUS #pragma
omp parallel sections?

- lMpeKTHBHI yIpaBIeHUS] HUTSIMH UCTIONHEHHS, TaKue Kak #pragma omp section, #pragma omp single, #pragma omp master,
#pragma omp critical u ap.

- IMpeKTHBEI TapayuTeNIbHBIX IUKIIOB #pragma omp for; B TOM 9HCITe BIOKCHHBIC MTapalIeNIbHBIC IIUKIIBL.

- [Ipon3BosBHBIE YUaCTKH IPOTPaMMHOT0 Kofa 6e3 obepTku B mupextussl OpenMP.

- JIupexTHBBI CHHXPOHU3ALMHY U yIIpaBieHus Oapbepamu #pragma omp barrier.

- BrioxxeHHBIE yd4acTH CEKIIMOHUPOBAHUS, OPraHU30BaHHBIE C IOMOIIIBIO IUPEKTUBHI #pragma omp parallel sections.

- BeoB cucremubIx (yHknmit OpenMP B Ipon3BOIBEHOMN TOYKE CEKIMOHNPOBAHHOTO PETHOHA APAJUISIIFHOTO MCIIOTHEHHS.

2. CKOJIbKO HUTEH MCIIOJHEHNUS MO-yMOJIYaHUIO BBIAGISETCS JUIsl 00paOOTKH IapauleNIbHOTO PErHOHa, CO3AaHHOTO C TOMOIIBIO
JMPEKTUBHI #pragma omp parallel sections?

- KonmuecTBO HUTEH HCIIONHEHUS COOTBETCTBYET 3HAUCHHUIO, YCTAHOBICHHOMY B IIEPEMEHHOMN OKPYKEHHS
OMP_NUM_THREADS.

- KonnuecTBo HUTEH MCIIOMHEHNUS COBIA/IAET C KOJIMYECTBOM (PU3MUECKUX siep B MHOTOIIpoLiecCOpHOi DBM.

- KonmuecTBO HUTEH HCIIONHEHNUS COBIAAET C CYMMapHBIM KOJIMYECTBOM siaep (PprU3ndeckux n BUPTYaTbHBIX)
MHOTOIpoIeccopHoit OBM.

- KonnuecTBo HUTEH MCIIOMHEHUS BCEIA IOJDKHO SIBHO YKa3bIBaThCs JIMOO ¢ MOMOIIbI0 onuuy num_threads, 1160 ¢ MOMOIIbIO
¢dynkur omp_set num_threads().

3. ITpousBoAMTCS M IPOBEPKA KOPPEKTHOCTH pa3MEeTKH MPOrpaMMHOI0 KoJia Ha si3bIke porpamMmmupoBanust C/C++ ¢ momMonipo
qupexktus OpenMP Ha sTane npenpoueccuira 1 KOMOUIAIUN?

- OTcnexnuBaeTcss KOPPEKTHOCTh BCEX CUHTAKCHUECKUX KOHCTpykuui OpenMP, B cirydae HEKOPPEKTHON pa3METKH BBIIAIOTCS
COOTBETCTBYIOIINE COOOIICHUS KOMITMIISAIHH.

- KoppekTHocTh cHHTaKcH4ecknx KOHCTpyKuuid OpenMP He oTcrexuBaercst, Kakux-JIM00 OIIMOOK KOMITWIISILIMK HE BBIJACTCS,
OITMOKY BO3HUKAIOT BO BPEMS HCIIOJTHEHHUS.

- OTcnexuBaeTcs KOPPEeKTHOCTh CHHTAKCHIECKIX KOHCTPYKIIMH TOJIBKO B YaCTH HUCIIOIB30BAHUS PEMPOLIECCOPHBIX TUPEKTUB,
KOPPEKTHOCTh UCIIONIB30BaHUE JUPEKTUBHBIX OMIUI HE OTCIEKUBACTCS, OMIMOKH BO3HHKAIOT BO BPEMSI UCTIOTHEHUSL.

- OTcnexuBaeTcs KOPPEKTHOCTh UCTIONB30BaHMS TUPEKTUB U X BIOKEHHOCTH APYT B APYra, HEKOPPEKTHO UCIIOIb30BAHHBIE WIIH
HE PacIO3HAHHEBIC AUPEKTHBHBIC OIIIH HTHOPHUPYIOTCS.

4. KakoBo mpeaHa3HavYeHue onuuii private u shared nupextussl #pragma omp parallel for?

- Oniyy no3BOJISIOT XapaKTepH30BaTh IIEPEMEHHbBIC HUTEH UCMIONHEHH s, KaK BHYTPEHHHE U BHEIIHKE, Ha 110100uu private u public
MOAM(UKATOPOB AOCTYIA B TEOPHH 00BEKTHO-OPHEHTHPOBAHHOTO TPOTrPAMMHUPOBAHHSI.

- Onuuy UCTIOJIB3YIOTCS B KaYeCTBE MHCTPYMEHTA BU3YaIbHOM MapKUPOBKHU PA3IMYHBIX IEPEMEHHBIX I pa3paboTyHKa.

- Omnmust private obecrieynBaeT aTOMapHOCTb OIIEPALMI C IEPEMEHHON (TOJIBKO OJIMH ITOTOK OJIHOBPEMEHHO paboTaeT ¢
HepeMeHHOH), a oy shared — obecriednBaeT 6e30IIACHYIO COBMECTHYIO paboTy ¢ IIepeMEHHOW MHOKECTBY HUTEH MCIIOTHEHHS.

- Onnus private Mo3BoJIseT KaXXKAOMY IOTOKY paboTaTh ¢ COOCTBEHHOM JIOKATbHON KOMHEH NCXOJHOM epeMeHHoH, a omust shared
obecrieunBaeT 6€30MaCHyI0 COBMECTHYIO pabOTy C BHIOPaHHOIT HEpeMEHHOH.

- Omnuu private u shared yrpaBisifOT TONBKO M TOJIBKO HATMYHUEM HJIA OTCYTCTBHEM JIOKAJIbHOM KOMTMU MCXOAHOMN MepeMEHHOH y
Ka)K/I0H HUTH UCIIONHEHHs. be301acHOCTh COBMECTHOW pabOThl MHOXKECTBOM TIOTOKOB HE rapaHTUPYETCSI.

5. K kakoMy ITOBEICHHIO CHCTEMBI TIPHBOIUT MCIIOIb30BaHue omuu ordered mupexTuBsl #pragma omp parallel for?

- Onmust 0003HAYaLT, YTO UCIIOTHEHNE HACTOSIIETO IMapajIeIbHOT0 AKIIA TIEPEXOIUT B HCKIIIOYATEIRHO TOCIIeIOBATENbHBII
PEKHIM.

- Onuus 0003HaYaeT, B KOHTYpE MapauIeIbHOTO IIUKJIIA CYIIECTBYIOT CIICHUABHBIC PErHOHBI, KOTOPBIE JOJKHBI BBITTOTHUTHCS
MOCJIEIOBATENLHO, B TOM BpeMsI KaK OCTaJbHBIC YaCTH MapalIeIbHOTO IIMKJIA MOTYT BBITIOHATHCS HE3aBUCHMO JIPYT OT JpYTa.

- Omus mMo3BOJISIET ABTOMATHYECKH YCTPAHUTD PEKYPPEHTHYIO 3aBUCHMOCTD JaHHBIX MEXKIY MOCIIeIOBATENFHBIMHI UTEPAITHSIMU
LUKIIA U TIPOU3BECTH OCICIYIOLINE BEIYMCICHHS B MAPAIUICIEHOM PEXKHIME.




6. KakoBo npenHazHaueHne AUPEKTUBBI #pragma omp ordered?

- dupexTuBa #pragma omp ordered CyTs CHHOHMM ITHUPEKTUBHI #pragma omp for ¢ mpuMeHeHHO# omueii ordered.

- lupexTHBa HCHONb3yeTcs B Ka4eCTBE 00S3aTeIbHOI COCTaBHOM JacTH AUPEKTHUBHI #pragma omp for ¢ mcnonb3yemoil onrueit
ordered.

- JlMpeKTHBa UCHONb3yeTCs I YIOPSAAOUYNBAaHHs PETHOHOB HCIIONHEHUS B KOHTYPE IMPEKTHBbI CEKIIMOHUPOBAHUS #pragma omp
parallel sections.

- lupeKTHBa HCHONb3yeTcs I IBHOM CHHXPOHM3AIMY HUTEH HCIIOIHEHUS Ha POBHE ¢ OapbepHOil MUPEeKTUBOI #pragma omp
barrier.

7. K xakoMy HOBEJJCHUIO CHCTEMbI IPUBOAUT MCIIOIB30BaHME oMK reduction TUpeKTUBHI #pragma omp parallel for?

- ABTOMaTHuYeCcKH obecreunBaeT 0e30MacHyl0 COBMECTHYIO paOOTy ¢ BHIOPaHHOM NEpEeMEHHON OTHOCUTEIBHO OCHOBHBIX
CKaJIIPHBIX OMEPALUii.

- [IpuBOAMT K CO3MaHNIO COOCTBEHHBIX JIOKATBHBIX KOMMIT BEIOPAHHOH ITepeMEHHON Y KaXKJ0H HUTH MCIIONHEHNUS, NX
HapauleIbHOMY BBIYUCIICHUIO U TIOCIEAYIOIEMY ITOCIEA0BATEIbHOMY 00BEJHHEHUIO.

- I[To3BoJIsieT aBTOMATHYECKH BBIOMpATh U OaaHCHPOBAaTh KOJMYECTBO HUTEH MCHOJIHEHHS B TapAJUICIbHOM LIUKJIIE, OOABIATh U
0CBOOOXKIATH HY)KHOE KOJMYECTBO HUTEH THHAMHYICCKH.

8. MOXXHO JTM IPUMEHATH onepanuio peaykiun (reduction) s Kakux-1u60 0OBEKTOB, 38 UCKITIOUEHUEM CKaJISIPHBIX BCTPOSHHBIX
tunos (int, double, bool u 1.71.)?

- ﬂa

- Her

9. B weM oTimume AupeKTHB #pragma omp section u #pragma omp single, IpIMEHEHHBIX B KOHTYpE AUPEKTHBHI #pragma omp
parallel sections?

- OTnUYmii HET, UCTIOIb30BaHNE 00CUX AUPEKTHB IIPUBOIUT K OANHAKOBOMY MOBEICHUIO IPOrPAMMHOTO KOIa.

- dupekTuBa #pragma omp section MOKET BBITOJHATHCS MHOKECTBOM ITOTOKOB HCIIOJTHEHUS, B TO BpeMs, KaK AUPEKTHBa #pragma
omp single — TONBKO OJJTHIM TIOTOKOM.

- [upexTuBsl #pragma omp section u #pragma omp single He MOTYT ObITh IPUMEHEHBI OJHOBPEMEHHO B KOHTYPE TUPEKTHUBBI
#pragma omp parallel sections. (ITpou3soiiaer onmmbra KOMITHIAIUH. )

- dupexTtuBa #pragma omp single BEIONHAETCS TOIBKO slave-HUTHIO UCTIONHEHHS, B TO BpeMs, Kak AUPEKTHBA #pragma omp
section MOKeT BBIIIOJTHATHCS, Kak slave-HUThIO, Tak U master-HUThIO.

10. KakoBo Ha3HaueHWE TUPEKTUBBI KPUTHICCKOM CEKIMK #pragma omp critical?

- JIupexTrBa UCTIONB3YeTCs TS BU3yallbHOW MapKUPOBKHU BaXKHBIX (CIEIIMATBHBIX ) PETHOHOB MapaJUIETbHOTO UCTIOTHEHYSL.

- lupexTHBa BeIAENSET NapaIIeTIbHBIA PETHOH, BBIMOIHEHNE KOTOPOTO KPUTHUECKH BayKHO MPOBECTH KaK MOXHO ObicTpee. Hutu
UCIIOJTHEHHS KOHKYPUPYIOT 33 CKOpeiflliee HCIIOIHCHUE JaHHOM IUPEKTHBBL.

- JIupexTrBa CO3/1aeT PErHOH, KOTOPHIA 0JTHOBPEMEHHO MOXKET UCTIOHATHLCS He OoJiee, 4eM OJHOW master- Wi slave-HUTBIO
MapajiebHOTO UCIIOTHEHNSI.

- lupekTHBa CO31aeT PErnoH, KOTOPHIl MOXKET UCIIOIHSITHCS TOIBKO Master-HUThIO UCIIONHEHU. Slave-HUTH UCTIOMTHEHHS HE MOTYT
3aXBaTHTh BHIOJHEHHE KPUTHICCKON CEKIHH.

11. st gero mpefHa3HavYaeTCs JUPEKTHBA #pragma omp master?

- [lns co3naHus napanienbHOro peruoHa, KOTOPhIi JOMKEH ObITh UCIIOTHEH TONBKO U TOJIBKO master-HUThIO.

- s ynpaBiieHNs B3aUMO/ICHCTBIEM MKy master-HUTHIO HCIIOHEHNST 1 MHOXKECTBOM slave-HUTIMHU.

- Jlns Ha3HAYCHUS U IepeHA3HAYCHUS TOH WIM HHOHU slave-HUTH HCTIOMTHEHHS B KaueCcTBE HOBOII (TeKyIei) master-HuTu
UCTIOTHEHHS.

- Jlns ynpaBieHnst master-HUThIO UCIIONHEHUS: 3aTyCKa M IPUOCTAHOBKH €€ BBIIOJIHEHHUS], HA3HAYEHHs PETMOHA apaJuleNIbHOTO
UCTIOJIHEHMS U JIp.

12. CylecTBYIOT JIM KaKHe-JIN00 OrpaHUYEeHHUS 110 TITyOHHE BIOKEHHOCTH IPYT B Apyra AUPeKTHB #pragma omp parallel for?
-Jla
- Her

13. Iy 4ero CiayXuT JUpEKTHBHAs omius collapse(n)?

- [lns aBHOM CHHXpOHU3anNN slave-HUTEH HCIIOTHEHUS U HX TOCIIEIYIOIIETO OCBOOOKICHNS ¢ TIOMOIIBIO TUPEKTUBHI #pragma omp
master.

- I aBTOMaTH4ECKOro pactapaIeIMBaHUs BIOXKEHHBIX IPYyr B Ipyra MapaulelbHBIX IIMKIIOB #pragma omp parallel for.

- 151 mocteioBaTeIbHOTO OOBEIMHEHNS OT/ICTBHBIX (HE3aBIHCHMBIX, ITOJYYCHHBIX B TapaUICIFHOM PEXXKUME) Pe3yIbTaTOB
ornepanuu penykuuu (reduction).

- Jlns ynopsgo4nMBaHus U CTPYKTYpPUPOBAaHHS MHOXKECTBA PETHOHOB MapalIeNbHOrO UCIIONHEHHS C TOMOIIbIO AUPEKTUBEI #pragma
omp section.

14. lns gero mpenHa3HavYaeTcs TUPEKTUBaA #pragma omp barrier?

- JlnpexTuBa sBISETCS JOMOJTHUTEIBHBIM PErMOHOM NapauIeIbHOTO UCIIOJHEHHS HA POBHE C IMPEKTUBAMH #pragma omp section,
#pragma omp critical, #pragma omp atomic u jap.

- JInpeKTHBa 1MO3BOJISET YIIOPSI0UMBATh HUTU MCIIOJIHEHHUS B pAMKax BBITIOJHEHHUS apajlyIebHOTO LMKIIA IMPEKTUBHI #pragma omp
parallel for.




- lupexTHBa co3aeT TOUKY CHHXPOHM3AINY BCeX HUTEH UCHOoNHeHus (master- u slave-aureit). Korzna Bce HUTH JOCTUITTH TOYKH
CHUHXPOHM3ALMHU — BBIIOJIHEHHUE IIPOJOJIKAETCS BHOBb B KOHKYPEHTHOM PEKUME.

- lupekTiBa IO3BOJISIET OPTaHU30BEIBATH (DHIIBTPALINIO PA3TMYHBIX HATECH MCIIOIHEHHU 110 33laHHOMY KPUTEpHUIo (HOMepy HUTH
UCTIOJTHEHHS, BPEMCHH €€ UCIIOITHEHHS, HCIOIHAEMOMY ITapaieIbHOMY PETHOHY H Ap.)

15. Mo>XHO JIM UCIOJIb30BaTh AUPEKTUBY #pragma omp barrier 6osiee 0ZHOTO pa3a B IepuUMeTpe ACHCTBUS JUPEKTUBBI #pragma omp
parallel?

- Z[a

- Her

16. Kakue xoncTpykuuu texaonorun OpenMP MOXXHO OTHECTH K CpeICTBaM CHHXPOHHU3ALUH UCTIOTHEHHS TIOTOKOB?
- JqupexTuBa #pragma omp critical.

- npexrtusa #pragma omp atomic.

- NupexruBa #pragma omp barrier.

- Mupextusa #pragma omp ordered.

- npexrtuBa #pragma omp section.

- dupexTtuBa #pragma omp single.

- MupexruBa #pragma omp for.

- MupekTHBa #pragma omp master.

17. 1y 9ero uCromb3yeTcst AUPEKTHBA aTOMapHOCTH #pragma omp atomic?

- JIng aBTOMaTndecku obecreunBaeMoi 6e30macHo COBMECTHOW 3alIMCH B BRIOPAHHYIO CKAIISIPHYIO IEPEMEHHYIO.

- [lns co3nanus peruoHa napaieabHOro UCIOJHEHUS, KOTOPBII MOXKET UCIIONHATHCS OTHOBPEMEHHO TOJIBKO OHOM HUTHIO
WCIIOJTHEHUSI.

- JIns oObsIBIICHUST BHIOPAHHOTO THITA JAHHBIX (KJacca, B TOM YHCIIE TTOJIb30BATENBCKOTO) B KauecTBe aToMapHO# enuHuisl OpenMP,
BOCIIPHHUMAEMOM B KaUECTBE CKAISIPHOTO BCTPOSHHOTO THIA AaHHBIX.

- [lnst co3maHus perruoHa MapajuieIbHOI0 HCIOTHEHHUS, KOTOPBI MOKET OBITh BBIITOJTHEH TOJBKO OJUH pa3 (aTOMapHO).

18. Kakoro noseseHHs: HCIOIHEHUS NApaJIeNbHOTO IUKIIA, CO3JaHHOTO ¢ TIOMOIIBIO TUPEKTUBHI #pragma omp parallel for, moxxHO
IOOUTHCS ¢ UCIoNb30BanueM oniuu schedule?

- CriennuKauy pacrpeeeHus BEIIOITHACMBIX 00beMa BEIYUCICHIH MEXIY Pa3THIHBIMI HUTSAMH MTapaJuIeIEHOTO HCTIOTHEHHS.

- ABTOMaTHYecKOe Olpe/ieeHrne ONTUMAIBHOTO KOJINYEeCTBa MOTOKOB MCTIOMHEHHS! 17151 33IJaHHOTO YUCiIa UTepalnii mapaiiensHoro
LUKJIa ¥ TEeKYIIEi rIIyOHHBI BIIOXKEHHOCTH.

- 'mbkoro nepepacnpeneneHust Harpy3Ky MEKly HUTSIMU UCITIOJHEHUS, 3a/1eHiCTBOBAaHHBIMH TIPH BHIIIOJHEHHH NapalIeIbHOTO
IMKJIa, a TafoKe IPYTUMH Y9aCTKaMH M PErHOHAMH TTapajlIeIbHOTO HCIOTHEHNUS.

- BrutoueHune peskuMa aBTOMAaTHYECKOTO BbIJIEICHHS JOIIOJHUTENbHBIX HUTEH HCIIOIHEHUSI B 3aBUCUMOCTH OT TEKYIIeH
3arpyKEHHOCTH LICHTPAIBHOT0 IPOLIECCOPa U JIOCTYIHBIX PECYPCOB.

19. Iycrs T — sx3emmursap kiacca std::thread, y kotoporo BerzBan Merox detach(). MoxkHO JIi CHOBa IIPUCOSTUHUTHCS K MOTOKY T €
MOMOIIBIO MeTo/1a join() M eclu Aa, TO B KaKHUX ciaydasx?

- [NopkmrounThest K MOTOKY T Henb3s1, BEI30B MeToa join() B 10001 TOUKE POrpaMMbI PUBEET K OLIHOKE.

- [onxmounThes K MOTOKY T MOXHO, BEI30B MeTO/1a join() B TPOU3BOIBHOM TOUKE IIPOTPaMMEI IIPUBEET K 3aITyCKy HOBOTO
UCTIONTHEHHS TTOTOKA.

- [NopkmounThest K MoTOKy T MOXHO, HIepet BEI30BOM MeTo/1a join() HeoOX0JUMO JIOIOJIHUTENBHO IPOBEPHTH BO3ZMOXKHOCTD
TIOJIKJTFOUCHHS C TIOMOIIIBIO MeTo/1a joinable().

20. ITycts T — sx3emiuisip knacca std::thread. Kakum 00pa3om JaHHBINH OTOK UCIIOTHEHUS! CBA3BIBAETCS ¢ HEKOTOPOH
BBIYUCITUTEIBHON (HYHKITHEH?

- Ox3emmurap T co3maercst ¢ HOMOIIBIO KOHCTPYKTOPA TO-yMOTYaHUIO, QYHKINS U €€ TapaMeTpPhI ONPEIeIIIOTCS TTO3/IHEE C
MOMOIIIBI0 COOTBETCTBYIOIIIX METOIOB.

- CBa3b Mexay notokoM T, paboueil GyHKIMEH 1 3HAUEHUIMHU e TApaMETPOB OIPEJIeIIsIeTCs] B MOMEHT CO3/1aHMs ITOTOKaA C
TIOMOIIIBIO 3K3EMIUIIPHOTO KOHCTPYKTOPA.

- YCTaHOBHTH CBA3b HAIPSIMYIO HEBO3MOXKHO. CliemyeT co3aaTh HacueqHbIH kace ot std::thread, B koTopom mepeonpenennts METox
run().

21. BepHo i1 yTBepXKIEHHE, YTO KPUTHIECKUE CEKITMH METO/Ia (T.€. YIaCTKH KOJa B METO/IE, 3alllUIIICHHBIE MEXaHU3MOM
MBIOTEKCOB) CIIEAYET JeNaTh C MAaKCUMAaJIbHBIM 0XBAaTOM MPOTPAMMHOTO KOZa BCETo MeTona?

-Jla

- Her

22. KakuM MEXaHU3MOM CJIC/IyeT T0JIb30BaThCs U HHUIMAIN3AIMY OOIIMX JaHHBIX B MHOTOIIOTOYHOMN MPOTrpaMMe, HCIIOJHCHHOM
Ha s13bIKe nporpammupoBanust C/C++?

- Kimaccowm std::call_once.

- Knnaccom std::mutex.

- Knnaccowm std::atomic.

- Kimaccowm std::lock _guard.

- Kiaccowm std::promise.

- Kimaccowm std::future.




- Knaccowm std::async.

23. B xaKoi ToYKe IporpaMMHOTO KOJia CIeAyeT OPTaHN30BBIBaTh 00pabOTKy HCKITIOUECHHH, HCIYIIEHHBIX B IOTOKE aCHHXPOHHOTO
ucnonHeHus (async)?

- O6paboTKy UCKIIOUEHHI ClIeIyeT OPraHu30BaTh B paMKaxX MOTOKAa ACHHXPOHHOTO UCTIONHEHHs, 00paboTKa CKITIOUEHHH 32 ero
HpeenamMu He IPe/IoIaracTcs.

- O6paboTKy UCKITIOUCHNI MOYKHO OPTaHW30BAThH TOJIBKO M TOJIBKO B TOM TOUKE ITPOTPAMMBI, B KOTOPOH pe3ylIbTaThl ACHHXPOHHOTO
UCTIONTHEHHS BO3BPAIIAIOTCS U3 COOTBETCTBYIOIIETO MOTOKA.

- st 06pabOoTKH MCKITIOYEHNH HEOOXOIMMO CO3/1aTh OT/CIBHbIN CBA3aHHbIH IOTOK aCHHXPOHHOT'O UCIOJIHEHHS — 00paboTYHK
UCKJIFOUEHHH.

24. K xakoMy MOBEIEHUIO TPOrPaMMHOI0 KOJIa MPUBEET UCIIOIHEHNE CTPOKHU Koja ¢ o0bekToM std::future, oxunaromemy
WCTIOJTHEHHMS €Ill¢ HE 3aBEPIIUBIIIEIOCS TOTOKA ACHHXPOHHOTO HCTIOIHEHUS std::async?

- K mproctanoBke 0CHOBHOTO TTOTOKA UCTIOTHEHUSI U OXKHIAHUS 3aBEpIICHUS paboThl ACHHXPOHHOTO MOTOKA.

- K omm6ke runtime-ucnoaHeHusI, HOCKOJIBKY HOTOK aCHHXPOHHOTO MCIIOJTHEHUS! HE 3aBEPILUII CBOIO pabOTy U BO3BpalllaeMble
3HAYCHUS HE OTPE/ICICHBI.

- K ucnyckanuto CHCTEMHOTO HCKITIOUEHHUSI, JOCTYITHOTO JJIsi 00OpaOOTKH B CEKIUAX 00pa0OTKU HCKITFOUCHHIMA.

25. J1ns gero ucnonb3yercs o0bekT std::promise?

- OOBEKT HCIOIB3YETCS CHSTHS HEONPEEICHHOCTH Ha 3Talle UX HHULMAIH3AUN Pad0Thl MHOXKECTBA TOTOKOB NapalIeIbHOTO
HCTIOJTHEHHS.

- OOBEKT HCHONb3yeTCs U OpraHn3aui 0OMeHa COOOIEHNUSIMU U ITapaMeTpaMy MEXAy Pa3IUIHBIME MOTOKaMH BO BpeMs
ucronHeHus (runtime).

- OOBEKT HCHONB3yeTCs TS OpraHNu3anyy inline BEIYHUCIICHNS B aCHHXPOHHOM peXKMMe. BEraucinTensHas 9acTb IIOMEIIaeTcs B
OTAENBHBIN MOTOK UCIIOTHEHHUS TIPH 3aITyCKe IPOTrPaMMBbI U BEIYHCIIETCS 3a0I0rOBPEMEHHO.

26. KakoBo HazHaueHHe 00beKTOB ¢ TUTIOM std::condition_variable?

- O0OBeKT npeAHa3HavaeTcs 1Uisl OJOKMPOBAHMS OHOTO IOTOKA, OKA OH He Oy/IeT OIOBEILEeH O HACTYIUICHUH HEKOET0 COOBITHS U3
JPYToro.

- OGBEKT MOJIETUPYET MOTOKOOE30MaCHbIE BHYTPEHHHE TEPEMEHHBIE COCTOSIHHS PA3IMYHBIX TIOTOKOB HCIOJIHEHHUSI.

- OOBEKT MCIONB3YETCs JUIsE 0OMEHa COOOIIEHUSIMH U TAHHBIME MEKILy Pa3IMUHBIMU IIOTOKAMH MAPAIIIEITbHOTO HCIIOTHCHUS.

- O0BeKT mpejcTaBisieT cO00M PacHIMPEHHYIO TOTOKOOE30MACHYIO BEPCHIO MBIOTEKCOB C BHYTPEHHUM COCTOSIHHUCM.

27. BepHO 11 yTBEpIKIICHUE, YTO OOBEKT C THITOM std::mutex siBisieTcss Hanbosee MPUEMIIEMBIM ISl OPTaHH3aIH MHOTOIIOTOYHBIX
MOTOKOOE30MaCHBIX MporpamMmm?

- Z[a

- Her

28. Beibepute Hanbomnee 6e30MacHBIH METO], TO3BOJISIONINE MUHIMI3HPOBATh BEPOSTHOCTh BOSHUKHOBEHUS T.H. «B3aHMHBIX
6moxupoBok» (deadlock)?

- Mcnonp3oBanue kinaccoB std::mutex ¢ rpaMOTHBIM BbI30BOM MeTo10B lock() 1 unlock().

- Ncnonp3oBanue kinaccoB std::lock guard B moTok00Ge30MacHBIX METOAX.

- Hcnonn3oBanue kinaccoB std::unique_lock B moTOK0O€30MacHBIX METOAAX ¢ TPAMOTHBIM BbI30BOM MeToa0B lock() u unlock()

5.2. Ilepeuyenb padoT, BLINOJIHAEMBIX 10 JUCHMILUINHE (Moay.I0, npakTuKe, HUP) - 3cce, pepepaThl, NpakTHYECKHE U
pacyeTHO-rpacduIeckne padoThbl, KYPCOBbIE PA0OTHI, MPOEKThI M JIP.

TY/ACHTY NpeJIaraeTcs BEIIOIHUTE KOMIUIEKC MEPOIIPHATHH, HATIPaBJICHHBIA Ha MPHOOpETeHUE 3HAHUH, HABBIKOB M YMCHHUH 1O
mucturuinie "TlapamiensHbie BerauciaeHus". [IpemycMoTpeHo 6 1abopaTopHBIX padoT, 2 KOHTPOJIBHBIE PabOThI, TECTHPOBAHHE U
BBITIOJTHEHNE KYPCOBOH pabOThI IO AUCIUILIMHE.

Jlabopartopusie padoter:(OITK-4-B1, OITIK-4-31, TIK-4-B1, [IK-4-V 1, TIK-4-Y2, YK-1-B1, YK-1-B2, VK-1-32, YK-1-V¥1, YK-1-
V2, YK-2-B1, VK-2-¥2)

JlabopaTopHas pabota 1. BBeneHne B TEXHOIOTHIO TapaUICIbHBIX BRIYUCICHUH, 0a30BbIe KOHCTPYKINH, pacapaleIBaHIe
MPOCTHIX IIUKJIOB.

JlabopaTopHas paboTa 2. ANTOPUTMBI TAPaJUIEIBHBIX BEKTOPHBIX M MATPUYHEIX IIPe0Opa30BaHMUI.

Jlaboparophas pabota 3. ANTOPUTMBI MAPaJUIEIEHOTO PEIIEHNE CUCTEM JIMHEHHBIX anreOpanvyecKuX ypaBHEHHH.

Jlaboparophas padota 4. ATTOpUTMBI TAPAJIIEIIEHOTO HHTEIPUPOBAHUS OOBIKHOBEHHBIX TU((EpEeHINANBHBIX YPAaBHEHHUH.
JlabopaTopHas padota 5. [ToTokoOGe30macHbIe 0OBEKTHL. MEXaHH3MBI mutex exclusion, pa3paboTka MOTOKOOE30MACHBIX 00BEKTOB.
Jlaboparophas pabota 6. MHOTOITOTOYHOE MPOTPaMMHUPOBaHHUE. KIIMEHT-CEPBEPHAs apXUTEKTypa puiIokeHwuid, front- u back-
MOTOKHU MCIIOJTHEHUS.

KonrtposbHas padota 1. Teoperndeckre 0OCHOBBI apayuienbHbIX BerauciaeHuit (OITK-4-31, T1K-4-31, T1K-4-32, TIK-4-Y1, VK-1-B1,
YK-1-31, YK-2-31, YK-2-32)

Kontponbnas pabota 2. TexHonoruu napajuiensusix Berauciennii (MPI, OpenMP) ((OITK-4-B1, OIIK-4-31, I[1K-4-B1, T1IK-4-V1,
IK-4-Y2, YK-1-B1,, YK-1-32, VK-1-V1, YK-1-V2, YK-2-B1, YK-2-¥2),)

Kypcosas padora. IIpoexTupoBanue 1 pa3padoTKa aIrOPUTMOB apaJUICTBHBIX BEIYUCIICHUN [IPU PEIICHNH BBIYUCIUTEIFHO EMKIX
3agad.(OIIK-4-B1, OIIK-4-31, TIK-4-B1, [IK-4-V 1, TIK-4-V2, YK-1-B1, YK-1-B2, YK-1-32, YK-1-V1, YK-1-¥2, YK-2-B1, YK-2-
V2)




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcarme 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

OK3aMeH He NPeIyCMOTpEH.

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HAP)

Jns momydeHus 3adeTa 00yJaronuiCst JOJKEH BEIIIOTHUTH BCE pabOTHI, TPEAyCMOTPEHHBIE B CEMECTPE: BBITIOIIHUTE U 3aIIUTUTh
nabopatopHbie pabOThI, 8 TAK)KE HAIMCATh Ha TOJ0XKUTEIBHYIO OLIEHKY KOHTPOJIbHBIE paOOTHI.

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue bubnuoreka W3narenscTBO, TOA
JI1.1 |Tanarenko B. A., [IporpamMmmupoBanue B DneKkTpoHHas OHOMHOTEeKa Mocksa: UHTepHeT-
berenun B. b. cranaapte POSIX: Kypc YHuBepcurer
JeKnuif: yaebHoe mocobue WudopmanmnoHHBIX
Texnonoruit (MHTYUT), 2004
JI1.2 | Jlesun M. I1. [TapannensHoe DnekTpoHHas OHOMHOTEKa Mocksa: UHTEepHeT-
pOrpaMMHPOBaHHE C YHuBEpcUTeT
ucnons3oBaareM OpenMP: WudopmanmnoHHbIX
yueOHOe mocodue Texunonoruiit (MHTYUT)
|buHom. Jlabopatopus 3HaHUH,
2008
JI1.3 | AaTonos A. C. [MapannensHoe DnekTpoHHas OHOIHoTeKa Mocksa: UnTepHer-
IpOrpaMMHPOBaHHE C YHuBepcurer
UCIIOJIb30BAaHUEM TEXHOJIOTHU WudopmannoHHbIX
MPI: xypc: yaebHOE mocobue Texnonoruit (MHTYUT), 2008
JI1.4 | Bummr B. A. [MapannensHble BEIYUCICHUS U | DJIEKTpOHHAsT OMOIHOTEeKa Mockga: HarmonansHBIM
MHOT'OIIOTOYHOE OTKpHITHI YHUBEpCUTET
MPOrpaMMHUPOBaHUE «MHTYUT», 2016
JI1.5 |Bbaxsamos H. C., YucaeHHbIe METO/IBI: aHAIIH3, DnekTpoHHas OHONMHOTEeKa Mocksa: Hayka, 1975
OBunHHEKOBa M. M., |anrebpa, OOBIKHOBEHHEIE
Iluxun E. B. nudepeHIrnanbHbIe
YpaBHECHUS
JI1.6 | demuposuu b. I1., YucneHHsle METOIBI aHAIHN3A: DneKTpoHHas OHOMHOTEeKa Mocksa: I’ maBHas pemakuus
Mapoun U. A, npuoImkeHne QyHKINH, (bI3UKO-MaTeMaTHIECKOM
[Tysanosa 3. 3., muddepeHnuaTbHEIE H uTeparypsl, 1967
Hemunosuu b. I1. HHTErpaJibHbIE ypaBHEHUS
JI1.7 | Huxonaes E. U. [TapasnensHble BEIYUCICHUS: DnekTpoHHas OHOIHoTeKa Crasponosis: Ceepo-
y4aebHoe mocobue Kaskaszckuit denepanbHbIi
yuuBepcureT (CKDYVY), 2016
JI1.8 | bensukuna O. B. Brinmycknas DNeKTpoHHas OUOIHOTEeKa M.: [MUCuC], 2018
KBaJH(pHUKAIMOHHAs padoTa.
TpeboBaHuUs K CTPYKTYpE,
coJiepKaHuI0 U 0pOPMIIEHUIO
(N 3241): meron. ykazaHus
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
OdunuanbHbIi caiT ppeiiMBOpKa MapaeabHbIX https://www.openmp.org
31 Bbruucienuit OpenMP
OpenMP Application Programming Interface, Version | https://www.openmp.org/wp-content/uploads/OpenMP-API-
%2 5.0, November 2018 Specification-5.0.pdf
Jokymenranust Microsoft Docs: CripaBouHble https://docs.microsoft.com/ru-
D3 | Martepuainsl o oudanoTeke OpenMP ru/cpp/parallel/openmp/reference/openmp-library-reference?
view=vs-2019

6.3 IlepeueHb MporpaMMHOro odecneyeHus

II.1 Microsoft Visual Studio 2015

1.2 |LMS Canvas

I1.3 MS Teams

I1.4 | Microsoft Office

6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasuauenune OcHarenne




YuTaabHBIH 3aI1
3JIEKTPOHHBIX PECYPCOB

KOMIDIEKT yaeOHO# Mebenm Ha 55 MecT i oOydarommxcs,
50 IK c¢ gmocrymom k HTC «HMuteprer», OHNOC
YHUBEpCHUTETa 4Yepe3 JUYHbIM kKabuHer Ha ruiatdopme LMS
Canvas, numeHsuoHHsle mnporpamMmmel MS  Office, MS
Teams, ESET Antivirus.

b-907

VYueOHast ayquTopus

1 cranMoHapHBI KOMIBIOTEp, MaKeT JINIIEH3MOHHBIX
nporpamm MS Office, xommekT y4eOHOH Mebenn Ha 42
MOCaJOYHBIX MEeCTa, IEMOHCTPAI[IOHHOE O00OpyIOBaHHUE:
JOCKa, IPOEKTOp MYNbTHUMEAUIHBIE X 2, 3KpaH X 2,
KOJIOHKH

b-904a

KomreroTepHsIit kiacce

20 cranuoHapHBIX KOMIbBIOTEpoB (core i15-3470 8gb RAM),
TIaKeT JINLEH3UOHHBIX TIPOrpaMMm MS Office,
JEMOHCTPALHOHHOE  O0OpYyHOBaHHE:  JOCKa, IPOEKTOP
MyJIbTUMEIUHHBIN, SKpaH, KOJOHKH, KOMIUIEKT Y4eOHOM
Mebenu

B-902

VYueOHast ayquropus

12 cranmoHapHBIX KOMIBIOTEpOB (2 X core i5-3470 8gb
RAM, 10 x ryzen5 2400g 32gb RAM), maker
TUIEeH3MOHHBIX mporpamm MS Office, neMoHcTpanmoHHOE
o0opynoBaHHE:  TIOCKA, MOPOEKTOp  MYJIbTUMEIUIHBIM,
KOMILIEKT yueOHOH Mebenu Ha 19 mecT

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA

Bce MaTepuaitsl 1o JUCHUIUIMHE (JIEKINH, 3aJaHHs Ha JJa0OpaTOpHBIC ¥ KypCOBbIE paOOThI, MCTOJMYECKUE YKa3aHHs, CTIPABOYHBIH
MaTtepHal 1 T.J1.) B IEKTPOHHOH (hopme pa3MeraroTes B AeKTpoHHOoH cucteme ooydenust HUTY «MUCuC» LMS Canvas, rae
IperoaBaTesieM CO31aeTCsl OMHOMMEHHBIH Kypc, Ha KOTOPBIil JomKeH "moanucaTbess” (3aperuCTPUPOBATHCS) KayKAbIH yJaruics.
I[IpenonaBareib 10 Mepe MPOXOXKICHUS Kypca pa3MelaeT BeChb HeOOXOMMMBIH ISt yJaluxcsi MaTepHall 1o IpeAMETyY B pas3jenax

Kypca, COOTBETCTBYIOIIUX pabodei mporpaMMe TUCIIUTUIAHBI.

Cucrema Canvas sIBISICTCSI OCHOBHBIM KaHAJIOM OpPTaHHM3al[K B3aMMOCHCTBHUS MKy MPENOAAaBATEICM U YIAlIUMICS B YaChl
HEayTUTOPHBIX 3aHATHI. ITO 03HAYAET, YTO BECh MPOIIECC OOIICHHUS MEXKIY MPEMoIaBaTeieM 1 yJal[MHUCI HEe BO BpeMs
ayJIMUTOPHBIX 3aHATHI IO JJAHHON yu4eOHO! JIUCIUILIMHE OCYIIECTBIsIeTCsl TONbKO depe3 LMS Canvas. Yaammuiicst 00s13aH
MIOCTOSIHHO (HEe MEHee OJTHOTO pa3a B CTyKH) MPOBEPAThH cocTosiHuE Kypca B LMS Canvas, Ha ipeiMeT 03HaKOMJIEHUS OOBSIBICHHIA,
MOJTYYEHHST Pa3MeIIeHHBIX MPENnoaBaTelIeM HOBOTO YueOHOT0, METOMYECKOT0, TEXHUYECKOTO U HHOTO XapaKTepa.

JlocTyn K 3THM MaTepualia 1o JIOTUHY U TapOJIio IS BCEX CTYACHTOB MPEIOCTABISICTCS KPYTrIOCyTOYHO.

YcBoeHne yueOHOro MaTepralia 0JDKHO JOCTHIAThes Yepe3 IIyOoKoe OHUMaHKe, a He (JopMaibHOe 3arnoMuHanue. Borpochsl,
KOTOpbIE BO3HHUKAIOT NP M3Y4EHNUH JINTEPATypPhl, MATCPHAIIOB JICKTPOHHBIX PECYpPCOB U JIEKIIMOHHOTO MaTepHaa, HeoOX0I1MMO

00CYXIaTh C JIEKTOPOM Ha PEryISIpPHBIX KOHCYIIbTAIIMAX.

B oBnagennu npeamMeToM OONBIIYIO POIb UTPAET CAMOCTOSATENBHOE BEITOTHEHHE Ta00PaTOPHBIX PaboT U KypcoBOH pabOTHL

Jlek1uy YUTArOTCS B ayTUTOPUAX C MYJIbTHMEIUHHBIM 000pYIOBAHHEM C UCTIOIB30BAHUEM JICKTPOHHBIX MPE3CHTAIINH,
MPEACTABISIONINX COO0M OTIOPHBIN MILTIOCTPUPOBAHHBIN KOHCIIEKT 10 COOTBETCTBYIONIEH TeMe. Kpome JTeKIIMOHHBIX MaTepralioB
MpernoaBaTeslb MOXKET PEKOMEHIOBATh K M3yUYEHHIO MaTepHalibl, KOTOPBIE YYalUiics CaMOCTOSITEILHO MOYKET [TOYIUTh U3 MEPedHs
npodeccnoHambHEIX 0a3 JaHHBIX 1 HH()OPMAIMOHHEIX CIPABOYHBIX CHCTEM (CM. COOTB. Pa3zen).

JlabopaTopHslie paboTs! (JIP) mpoBoasTCcs B CHeMann3UpOBaHHBIX KiIaccax (71abopaTopusx) kadeapsl HHKEHEPHON KHOSPHETHKY.
o xaxxnoit JIP mpoBoguTcs 3amuTa paboTel, B X01€ KOTOPOH ydaluicst JeMOHCTPUPYET HOTydeHHbIE Pe3yIbTaThl, Kak-To:
paboTOCIIOCOOHOCTE, MOJTHOTY M Ka4eCTBO Peali30BaHHON (DYHKIIMOHAIEHOCTH CO3/IaHHOTO MM IIPOTPaMMHOTO 00eCTICUCHHIS;
MOJTHOTY M Ka4€CTBO CO3aHHOW MH()OPMAIIOHHONW MOJIEIN 3HAHUH 110 KOHKPETHOI IIpeAMETHOH 001acTH, pealn30BaHHON C
UCTIONIb30BaHUEM HAyIHO-IPAKTUYECKOT0 HHCTPYMEHTApHs 3alaHHOTO Kiacca.

Kaxnas JIP onenuBaercs no mkane: «OTIH4HO», «X0pomoy, «Y 10BIeTBOPUTENBHOY, «HeynoBIeTBOPUTETBHOY.

ITo xaxxmoit JIP ygamuiicst TOTOBHT HHAWBUIYaJBHBIA OTYET, B KOTOPOM B YCTAaHOBJIEHHOH (hOPME OIHMCHIBAET ITOCTABICHHYIO
3a7ady, X0/ e€ pelIeHns, IOIyICHHBIC PEe3yIbTaThl, HX 0COOCHHOCTH U BBIBOIHI 110 padore. Ecim He oroBopero oco0o, To 0T4eT Mo
JIP cmaercs mpenoaaBaTesio B JIEKTPOHHOM (opMe.

Jn1s1 moTydeHns HTOTOBOM OLICHKH 3a 9K3aMeH yJarnuiics 00s3aH BBIITOJIHHUTE BCE 3aJaHHbIE JabopaTOpHbIEe pabOTHI M HAIICATh Ha
MOJIOKUTENIBHYIO OLEHKY KOHTPOJIBHYIO paboTy. B ciydae, ecnu XoTs ObI 10 OJHOMY U3 YKa3aHHBIX MEpONPUATHIl ydarmuiics
UMeeT HeyNOBIETBOPUTEIBHYIO OLIEHKY, TO YJall[UHACs HE MOXKET OBITh JOIMYILEH 0 SK3aMeHa A0 TEX MOp, NOKa HMEIOLIAsACs
3aJJ0JDKEHHOCTH He OyJIeT 3aKphITa.

KouTponbHas paboTa MPOBOIUTCS B YaChl JAOOPATOPHBIX pabOT Ha Mpeanocieaneii Heaene ceMectpa. OHa OIIEHUBAETCS MO IHIKaJIe:
«OTtargHO», «X0pomioy, «Y JOBIECTBOPUTENLHOY, «HeynorneTBopuTeibHOY. [I0BTOpHOE MepenrchiBaHNE KOHTPOIBHOMN paboThI
JIOITYCKAETCSI TOJNBKO B CIydae MOMYIEHHsI YIaIMCs OLIEHKH «HEYJIOBIETBOPUTENBEHOY. [l MOATOTOBKH K KOHTPOJIHHBIM
MEPOMPUSITUSIM CTYICHTY BBIAACTCS MEPEUCHB TEM, 10 MAaTePUAIly KOTOPBIX OyJeT KOHTPOJIbHOE MepOnpusiTHe. B 0CHOBHOM
TEeMaTHKa KOHTPOJIbHBIX pa0OT OXBATHIBACT COMEPKAHUE JICKIIMOHHOM YacTH Kypca. [ToaroToBka K KOHTPOJILHON paboTe CTyeHTa
BO3MOYKHA KaK TPU KOHCYJIFTAIHAX B dJIeKTpoHHOMU crcteMe oOydeHnss MUCuC Canvas, Tak U IpU OYHBIX KOHCYJIBTAIHAX C




npenogaBaTeieM.

CamocTrosiTenbHast paboTa.

CamocrostensHas pabota 00ydaronuxcs SBIseTcs: (HOpMOH opraHu3anuy 00pa30BaTENEHOTO MIPoIecca 10 JUCIHUILINHE,
CTUMYJIUPYIOLIEil aKTUBHOCTb, CAMOCTOSITEIIBHOCTh M ITO3HABATENNbHbBIH HHTEpeC cTyeHTOB. CaMocTosITeNIbHAs padoTa
00yJaroIMXcsl HalpaBJicHa Ha YIIyOJIICHHOE U3Y4eHNE TEM IUCUUILIMHBI U PE/II0araeT U3y4eHne OCHOBHBIX M JIONOJIIHUTEIBHBIX
HCTOYHHUKOB y9eOHOH W HaydHOH JINTEpaTyphl, BEIIOJIHEHHE KypCOBOH pabOTHI, TOATOTOBKY OTYETOB M ITOJATOTOBKY K KOHTPOJIBHOI
paborte.




