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Pabouas mporpaMma JUCHUIT/IMHBI pa3pa60TaHa B COOTBETCTBHHU C:

- @enepanbHbIi T'OCY/JaDCTBEHHBIM 0Opa3oBaTeNbHBLIM CTaHAApPT BBICIIIETO
obpa3oBaHus - 6akanaBpuar 1o HaripaBiaeHuto oArotoBky 09.03.01 — MHdopmaTrka
M BbIYMC/IUTE/IbHAs TEXHWKA, YTBEP)KJEHHBbIM TPUKa30M MHWHUCTEpPCTBA HayKu U
BbICIiero obpaszoBanusi Poccuiickort ®epeparii Ne 929 ot 19 cenrtsibpst 2017 r.
3apeructTpupoBaHHbIli B MuHtocTe 10 okTsi6pst 2017 roga, per. Homep 48489 (manee —
dI'0OC BO);

- YueOHbIM TIaHOM (OUYHOM, 3a0uHOM (hOpM OO0yueHHsI) II0 HaIlpaBJIEHHIO
noarotoBku 09.03.01 «HdbopMaTHKa 1 BIYUCIUTETbHAS TEXHUKA».

Pabouas rporpaMMa AMCIUIUIMHBI BK/TFOUaeT B Ce0si OIjeHOUHbIe MaTepHaslbl
J/1s1 IPOBeZIeHUsT TEKYI[ero KOHTPOJIsl YCIeBaeMOCTU U TIPOMEXXYTOUHOM aTTeCTaluu
no auctunvHe (1.8 @oH/, OLeHOYHBIX CPeZICTB /1l POBEIeHUs TEKYIIEro KOHTPOJIS
yCIieBaeMOCTH, TPOMEXKXYTOYHOM aTTeCTaliU M0 UTOraM OCBOEHHS TUCLIUTIIUHBI)

Agtop [lvkvHa HaTtanvg EBreHbeBHa, KAHAUAAT TearoruyeckKrx Hayk,
OLIeHT Kadeapsl MHGOOPMALIMOHHBIX TeXHOJIOTUN U CUCTEM VIIDaBJIeHUI

(ykasamb PHO, yueHyto cmeneHb, yueHoe 38aHue Uau OONHCHOCb)

[Tporpamma ofjo6peHa Ha 3acefiaHnu Kadeapsl THOOPMAaLIMOHHBIX TEXHOJIOTHI
v cucteM yripasyienus (mpotokos Ne 8 ot 12.04.2025r).



1. IlepeueHb MIAHHPYEMBIX Pe3y/IbTAaTOB O0y4YeHHsl MO JUCLUIUIHNHE,
COOTHECEeHHBIX C IUIAHUPYeMbIMH pe3y/ibTaTaMH OCBOEHHs 00pa3oBaTe/TbHOM
nporpammsl (L{es11 ocBoeHUs JUCHMNIMHBI)

1.1. Lenamu ocBoeHus: aucLUIUIUMHBL «[lapasiesibHoe mporpaMMUpOBaHUE»

SIBJISTFOTCSI:

- 03HAKOMJIEHHE 00YUaroIuXCsl C apXUTEKTYPOU BUPTYabHBIX MalllHH;

- C OpraHu3alyen yrpaB/ieHusi U B3auMOJENCTBUS MPOLIECCOB;

- opraHusanyen yTpaB/ieHUst B MHOTOTT0J1b30BaTeIbCKUX u
MHOI03a/]JaYyHbIX OIMepalOHHbIX CUCTEeMAX;

- O3HAaKOMJIeHHe OO0yYarol[uXxcsl C aJIMUHACTPUPOBAHMEM COBPEMEHHBIX
OrepaLOHHbIX CUCTEM;

- 03HaKOMJ/IeHHe 00yuarol[uXcs C OCHOBAMU B3aUMO/IeHCTBHS TTPOLIeCCOB
IO CeTH.

3alauaMu OCBOeHUS AUCLUIIMHGI [TapasiienbHoe NporpaMMUpOBaHUE
SIBJISIFOTCSI:

- BJIa/leHe HaBbIKaMU YCTAHOBKU COBPEMEHHBIX OIMepPaliMOHHbIX CUCTEM ;

. HayuMThCsl TIOJyYeHUI0 OCHOBHBIX JaHHBIX O TeKYyIeM COCTOSIHUU
orepaliOHHOW CUCTeMbI C TIOMOIL[bI0 KOHCOTbHBIX KOMaH/I;

- OB/IaJleHre o0yuarolmMu 0a30BbIMM HaBbIKAMU Pa3pabOTKH CeTEBBIX
TIPUJIO’KEHUM Ha COKeTax;

- HayuuThCsd TIO/yYyaTb MWH(OPMALMI0O O COCTOSIHUM —OMepaljuoOHHOU
CUCTEMBI C BBIBOJOM OTUeTa Ha CLieHAaPHBIX S13bIKaX MPOrpaMMHPOBAHUST BCTPOEHHBIX
B CUCTEMY;

- HayuUThCsl pa3pabaTbiBaTh ClieHAapUM YTIpaBeHWs Ha BCTPOEHHBIX B
CUCTeMY CLIEHApHBIX S13bIKaX;

- HayuWlTbCd CO3/aBaTh TIPYyNNbl [0Jb30BaTe/ied U II0/b30BaTesen C
Pa3/MYHBIMU POJISIMU;

. npuoOpeTeHre O00yYarOIUMHCA TIEPBUYHBIX HABBIKOB Y/Ia/IeHHOTO
aJIMUHUCTPUPOBAHUS OMEPALIMOHHBIX CUCTEM.

B HacTosiijee BpeMsi He/b3s1 Ha3BaTh 00/1aCTh UeI0BeUeCKOU [1esiTeTbHOCTH, B
KOTOpOI B TOM W/IM MHOM CTEIeHW He KCII0/Ih30BajoCh MPOrpaMMHOe obecrieueHue,
I7isI KOPPeKTHOM paboThl KOTOPOTo HeobxoAuMbI [TapasiielbHOe MpOrpaMMHUpPOBaHHeE.

1.2. O6mactu mnpodeccHoOHANBHOW  JesSTeIbHOCTH U (W) — chepsl
npodeccoHaLHOM JIeATeTbHOCTU, B KOTOPBIX BBIMTYCKHUKU, OCBOUBIIIME TIPOTPaMMY,
MOTYT OCYLIEeCTB/SATh NTPO(eCCUOHATbHYIO /1eATeTbHOCTb:

06 Ces3b, UHGPOPMAYUOHHBIE U KOMMYHUKAYUOHHble mexHono2uu (8 ccepe
npoekmupoeaHusi, = paspabomku, 6HeOpeHus U  3Kcnayamayuu — cpedcme
8bIYUCAUMEAbHOU MeXHUKU U UH(OPMAYUOHHBIX CUCMEM, YNpaeneHusl UX HCU3HEHHbIM
YUK/AOM).

1.3. K OCHOBHBIM 3a/iauaM M3y4eHUs AUCLUIIMHBI OTHOCUTCS TIOArOTOBKA
oOyyJaroImMxcss K BBIIIOJIHEHUIO TPYAOBBIX (YHKIMH B  COOTBETCTBHU C
ripodeCcCHOHATLHBIMU CTaHAApTaMMU:



O6006111eHHbIE TPY/IOBbIE (DYHKLIAK TpyAoBbIe QYHKLIU
Kop u
HauMeHOBaHUe YpOBeHb
npodeccHoHaNBHOro | KO YPOBEHb (TozypoBeHs)
HaviMeHOBaHHe KBanmumKany HavMeHOBaHHe KOZ
cTa”japTa a " KBa/IM(HKaLK
U
06.001 Amnanus
IIporpammuct 6 TpeboBaHUH K D/
IMTpodeccronanbHbIi TIPOrPaMMHOMY 01.6
CTaH[apT obecrieueHuto
«IIporpammuct»,
YTBePXK/eHHbIH PaspaboTtka
TIPHKa30M
Mimcrepcrson PaspaGora crewntaiiva | DI
TPy/a ¥ COLUanbHON TpeboBannii u 6 nuor aMl\]/;leIe 02.6
3aiuThl Poccuiickoit D TIPOEKTUpOBAHHE Ko]\fnogemm U UX . 6
®ezepanyu OT MPOrpamMMHOro B3aMMO/|efiCTBHe
18.11.2013 Ne 679 obecrievers
(3aperucTprpoBaH B
MunucrepcTBe
TPyZAAa ¥ COLMaIbHON TpoexTuposare D/
3ammThl Poccuiickoit 6 FPOrpaMMHOro 03.6
Dejgeparym or 18 obecrieueHust
nmekabpst 2013 r.
Ne30635)
PaspaboTka
6 ZIpaliBepoB A/ 6
N 01.6
yYCTPOUCTB
06.028 CucremHbIit
MPOrPaMMUCT Pa3paboTka
ITpodeccrioHanbHbI KOMIWIATOPOB, A/ 6
CTaHzapT Paspabotka 3arpy3urKoB, 02.6
«CHCTeMHbIH KOMTIOHEHTOB COOpIIMKOB
MPOrPaMMHUCT», YTB. | A CHCTEMHBIX
ITpukasom TIPOrpaMMHBIX Paspabotka A/ 6
MuHHCTEPCTBOM TPOJIyKTOB 6 cucteMHbIX yTuaur | 03.6
TPyZa U COLMaNbHON
3aruThl PO ot 29 Cospanmne
ceHTsibps 2020 roga HHCTPYMEHTA/IbHEL A/
N 6781 X Cpe/iCcTB 04.6 6
MIPOrPaMMHPOBAHH
s
Pazpabotka
Mo/ieni bu3Hec- C/ 6
06.015 Crierjpanuct nporeccos 08.6
1o BrimonHeHue pabot 3aKasduka
HH(OpPMarOHHBIM U yTpaB/ieHne
chCTeMaM pabotamu 1o BHHBHefI e C/ 6
IMTpodeccronanbHbII CO3/JaHHI0 TpeGoparmii k UC 11.6
CTaHAApT (Momudukayu) u
«Crieryanuct 1o C COHqu];O)K,ELEHI/I}O 6 Atanms o i~ 6
MH(OpMAaIOHHBIM UC, TpeGoBanmii 12.6
CI/IC;EII\:IIEI;/I;:), N}[’TB. aBTOI\;[(azg/I;;IEgI-OH.U/I PaspaGoTka C/ 6
apxutekTypsl IC 14.6
MUHHCTEPCTBOM OpraHU3aL[IOHHOTO
TPy/ia ¥ COLMaNbHOM yTpaB/IeHus U TIpoeKTHpOBaHUe 1 c/ 6
3awuthl PO 18 OU3HEeC-TIPOLIECCHI Jsaiin VIC 16.6
Hos10pst 2014 1.
Ne896H Paspa6orka 6a3 c/ 6
JaHHbix UC 17.6




rpodeCCHOHANMBLHOTO | KO

Kop u

O600611jeHHbIE TPYAOBBIE QYHKI[UH

TpynoBeie pyHKIMH

HaliMeHOBaHHe

CTaHzapTa it

HaliMeHOBaHHe

yPOBeHb
KBanmumKany

HaliMeHOBaHHe

KOZ

ypOBeHb
(mopypoBeHb)
KBanmMuKany
U

Oprasu3aroHHoe
u
TEeXHOJ/IOTUYeCKOoe
obecrieueHue
KOJMUPOBAHUS Ha
A3BIKAX
MPOrpaMMUPOBAHU
o

C/
18.6

6

OpraHu3arioHHOe
u
TEXHOJIOTUYeCcKoe
obecrieuenre
MO/y/IbHOTO
TectupoBanusi IC
(Bepudukarym)

C/
19.6

Co3pnanue
I10/1b30BaTe/IbCKOM
TOKYMEHTaL! K
ncC

C/
22.6

Opranusanus
PernosuTopus
XpaHeHUs JAaHHBIX
0 CO3/laHuM
(MouduKalyn) U
BBOzie VIC B
9KCTITyaTalfo

C/
40.6

1.4. KomneteHuuu obyuatroierocsi, ¢opMrvpyeMble B pe3ysbTaTe OCBOEHHS

AU CHUTITMHEBL

HaumeHoBaHMe Kopg u Kog n Ilepeuennb
KaTeropuu HauMeHOBaHHUe HauMeHOBaHHe IUVIAHUPYeMBbIX
(rpynmnbi) KOMIIeTeHI[ui HHANKATOpa pe3y/IbTaToB
KOMIeTeHI{Ui AOCT)KeHUs o0yueHust
KOMIIeTeHI[UH
[TK-2 CriocobeH [TK-2.1 BbIMOMHSET | HA YPOGHEe 3HAHULL:
pa3pabarbIBaTh aHasmm3 TpeOOBaHWA | 3HaTh OCHOBHbIE
TpeboBaHUs U K  mporpamMmHoMy | P€3Y/IbTaThl TEOPUH
Paspa6oTKa, NIPOEKTUPOBATh obecrieyeHuro S;)p}g;‘g::?;e’fsgfom
MpOrpamMMHOe
OT/1Ia[iKa, TIpOBEPKd yMeTb CO3/iaBaTh
paboTocrocobHoCTH obecnieuerie pacro3HaBaTesu,
, MoauduKals UHTEpPIIPeTaTophl U
[IPOrpaMMHOT0O TpaHC/IATOPbI
obecrieueHus MH(OPMALMOHHBIX
IIOTOKOB;
YMeTb HaXOAUTb U
YCTPaHATH MPobJieM
B3aUMO/IeHCTBUS




BBIUMC/TUTETbHBIX
TIPOL{ECCOB;

Ha ypoeHe HaBbIKOB:
HaBbIKAMHU
TIPOrPaMMHOTO
MIOCTPOEHUsI
pacrnosHaBaTesel,
WUHTEpIIPeTaTopoB U
TPaHC/IATOPOB
UHPOPMAL[MOHHBIX
MIOTOKOB

[K-2.2
Pa3pabatbiBaeT
TeXHUUeCcKHe
crieljuUKayn
TpOrpaMMHbIe
KOMITIOHEHTBI U UX
B3aUMO/IeNICTBUE

Ha

Ha ypoeHe 3HaHULU:
3HaTh (popMasibHbIE
MOZIe/Td OCHOBHBIX
BBIYUC/TUTETbHBIX
TIPOIIECCOB, METO/[bI
aHanmm3a
BBIYUC/TUTETbHBIX
TIPOLIeCCOB;

Ha yposHe yMeHuUl:
yYMeTb MOZIeTUPOBATh
paboTy anropuTMOB
B3auUMO/IeiCTBUS
TMPOLIECCOB U PECYPCOB B
paboTe BHIUNC/IUTETBHOM
CHUCTEMBI.

Ha ypoeHe HABbIKOB:
HaBbIKAMHU
HCTI0/Tb30BaHUS
CTaHAAPTHBIX
WHCTPYMEHTa/TbHbIX
Cpe/CTB MOCTPOeHUS
pacrio3HaBaTesieli 1
TPaHCJISTOPOB B
CUCTEMHOM
MIPOrPaMMHUPOBAHUHT

ITK-2.3
IIpoekTupyer
TIporpaMMHoOe
obecrieueHue

HA ypogHe 3HAHULL:
TeopeThyeckKue
OCHOBBI METOZIOB
MPOEKTHUPOBaHUS U
CrII0COOBI OTHMCAHUS
SI3BIKOB
MpOrpaMMHUPOBaHMS,
CTaHJapThl,
WCIIO/Ib3yeMble [1/Is1
SI3BIKOB
MPOrpaMMHPOBaHUSA
Ha ypoeHe yMeHuUli:
yMeThb pa3pabaThIBaTh
aJITOPUTMBI,
peau3yolye MeTo/ bl
CHUHTaKCUUECKOT0
aHa/M3a U TiepeBo/ia Jyist
HauboJiee 4acTo
HCTI0/Ib3YEMBIX K/1aCCOB
(hopMasIbHBIX TPAMMAaTHK




Ha ypoeHe HABbIKOB:
HaBBIKaMH
MPAaKTUUeCKOT0 aHa/n3a
npobieM
B3aUMO/IeMCTBUS
BBIUMC/TUTETbHBIX
TIPOLIECCOB.

2. Mecro pjuciMnyiMHbl B cTpyKType OIIOII

Hucuumivaa  B1.JI(M).B.[1IB.6.1  «[lapannensHoe  MpPOrpaMMUPOBAHUEY
peanM3yeTcsd B paMKaxX BapMaTHMBHOM uyacTy bjoka 1 «3OneKTHBHbIE AUCLUIUIAHBI
(Moay)» mporpammbl 6akanaBpyara.

HucuunivHa «ITapasnnensHoe [POrpaMMHUPOBaAHUE» TperoiaeTcs
oOyuarormmcs 1o ouHou opMe 00yueHust — B 5-M cemecTpe, T10 3a0UHOU (opme — B
7-M cemecTpe.

HucuunivHa «ITapasnnensHoe IIpOrpaMMUpPOBaHIE» SABJIAETCS
TIPOMEXXYTOUHBIM 3TarioM dopmupoBaHus KomrieTeHIuii TTK-2 mipoijecce ocBoeHus
OIIOII.

HNucuurnvHa «IlapaniebHOe MPOrpaMMUPOBAHKUE» OCHOBBIBAETCS] HA 3HAHUSIX,
YMeHHUSIX U HaBbIKaX, MPUOOpeTeHHbIX TIPY U3yUeHU! AUCLUIIUH Y yeOHasi MpaKkTHUKa:
O3HaKOMUTe/IbHasl MpakThka, VIH(popMalMoHHbIe CeTU 1 KOMMYHHUKaLmK, IIpoekTHas
nesiTeNIbHOCTh, Y4eOHasi MpakTHKa: HayYHO-UCC/e[oBaTeibcKast paboTta (monyyeHve
MepBUYHBIX HABLIKOB HAy4YHO-MCC/Ie[0BaTeNbCKON paboThl); YueOHasi TIpaKTHKa:
TeXHOJIoThYecKass  (MMPOEeKTHO-TeXHOJIOTUUecKasi) TMpakThkKa, basbl  [aHHBIX,
WHrennekryanbHble cUCTeMbl, OCHOBBI CHUCTeM WCKYCCTBEHHOIO WHTe/UUIeKTa U
SIBJISIETCS TIPe/ILLeCTBYIOLeN [/ u3ydeHus AUCHUIUIMH CHCTeMHOe MporpaMMHOe
obecrnieueHrie, Teopusi BLIUMCIUTE/BHBIX TPOLIECCOB U 3bIKOB MPOTPaMMUPOBaHUS,
OproHomMukKa, TexHuuecku Au3ariH, IIpou3BoCcTBEHHAs MPAKTHUKA: TeXHOIO0TUYecKast
(MpoeKTHO-TeXHOIOTMYecKasi) TIpakTHKa, [Ipou3BO/CTBeHHas MpaKTUKa: Hay4yHO-
uccienoBarebckass pabora, IludpoBasi o06paboTka cuUrHamoB, ApXHTEKTypa
BBIYMC/IUTEIBHBIX CUCTeM, [Ipon3BOCTBeHHAs MTPaKTUKA: MPeJJUTJIOMHast MPAaKTHKaA,
'ocypapcTBeHHass UWTOroBasi —arrecTalus: [OArOTOBKA K cJaye W Cjada
rOCy[apCTBeHHOr'o 3K3aMeHa, ['ocyjapcTBeHHass UTOroBasi aTTecTaljusi: BbIIIOJIHeHHe
¥ 3all[iTa BBIMTYCKHOW KBa/M(UKAIIMOHHON PabOTHI.

dopmoli MPOMEXXYTOUHOW aTTecTalldyd 3HaHUM 00ydyaeMbIX MO0 OYHOM (opme
o0yueHUst SIBJISIeTCS 9K3aMeH B 5-M CeMecTpe, TI0 3a0UHOM hopme — B 7-M ceMecTpe.

3. O0beM JUCHUILIHHBI
ouHast (hopma oOydeHHUs:

Bup ydeOHo# padoThI 10 AUCHUIIINHE Bcero B 3.e. 1 yacax Cemectp 5
B yacax
O6wasn TpyAOEMKOCTE AUCIHIIMHBL 4 3.e. - 144 ak.uac 144 ak.uac
Konmaxkmmnasn paboma - AyoumopHbie 3aHamus 49 49
Jlekyuu 16 16
JlabopamopHble 3aHssmus 32 32

CeMuHapbl, npakmuyeckue 3aHamus -
Koucynsmayus 1 1




CamocmosmesbHas paboma

59

59

Kypcopas padora (KypcoBoii IpP0eKT)

Bup npoMeKyTouHOM aTTecTanuu

Jk3amMmeH — 36 yacoB

JKk3ameH — 36 yacoB

3a0uHast (hopma 00yUeHus:

Buj; yueGHo# padoThl MO JUCHMILTHHE Bcero B 3.e. 1 yacax Cemectp 7
B yacax

O6myast TPYAOEMKOCTE AHCIVHILTHHEI 4 3.e. - 144 ak.uac 144 ak.uac
Konmaxkmmnas paboma - AyoumopHblie 3aHamus 13 13
Jlekyuu 6 6
JlabopamopHble 3aHsamust 6 6
CeMuHapbl, npakmuuyeckue 3aHsmusi - -
KoHcyabmayus 1 1
CamocmosimesibHasi paboma 122 122

KypcoBas pa6oTa (KypCcoBoH MPOEKT)

Bup npoMe)KyTOUHOH aTTecTaliui

DK3aMeH — 9 yacoB

DK3aMeH — 9 uacoB

4. Copep)xaHue AUCIUILUIAHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3jesiam)
AUCOMIUIMHBI C YKa3aHHeM HX 00beMoOB (B aKa/ileMHYeCKHX 4Yacax) U BH/I0B

y4eOHBIX 3aHATHH

4.1 YuyeOHO-TeMaTHUYECKUH TIJIAH

OuHast popMa 00yueHust

KonmuecTtBo yacos
KOHTaKTHasi paboTa Kopg

CceMUHap HWHAWKATOPAa

Tema (pasgen) exy | 1a0oparo Bl U CaMoCToSATe/b | AOCTHKEHUH

Hiu pHBIE MpakTWu | Hasi pabora | KOMITETEHL

3aQHATHS eckue u
3aHSTUS
Tema 1. OOrve OHATHS 4 8 - 12 MMK-2.1
JUCLIUTIVHBL, IK-2.2
[1K-2.3
Tema 2. CucTeMmsl ¢ o61Ieit 4 8 - 12 IMK-2.1
namaTbr0. HuskoypoBHeBoe [TK-2.2
rapa’siesibHoe [1K-2.3
MPOrpaMMHPOBAHHME. .

Tema 3. CucTeMmbl ¢ o61Ieit 4 8 - 12 [K-2.1
namaTbeo. OpenMP. [TK-2.2
[1K-2.3
Tema 4. Message Passing 2 4 - 12 [IK-2.1
Interface. [K-2.2
[1K-2.3
Tema 5. Mojienb aKTOpOB. 2 4 - 11 IMK-2.1
[MK-2.2
[1K-2.3
KoHcynbranuu 1 - [K-2.1
[1K-2.2
[1K-2.3




[K-2.1

[K-2.2
KoHTposib (3K3ameH) 36 K-2.3
nToro 49 59
3aouHas opMa 00yueHus
KomnuectBo yacos
KOHTaKTHast paboTa Kon

ceMUuHap WHAUKaTopa

Tewma (pasgen) x| 1a60paTO | BIM | camocTosTesh JIOCTIDKeHHiA

HI;IH pHBbIE MpakTWu | Hasi pabora | KOMIIETEHLU

3aHATHSA eckKue u
3aHATUS
Tema 1. OG61ue MOHATHUS - 2 - 26 [K-2.1
JUCLIUTIUHBL. [1IK-2.2
IMK-2.3
Tema 2. CucTeMsl ¢ o011Iei - 2 - 24 IMK-2.1
namsaTero. Hu3KoypoBHeEBOe [1K-2.2
rapa’siiesibHoe [1IK-2.3
NIpOrpaMMHPOBAaHUE. .
Tema 3. Cuctemsl c o011Iei 2 - - 24 IK-2.1
namsaTero. OpenMP. [1K-2.2
IMK-2.3
Tema 4. Message Passing 2 - - 24 MK-2.1
Interface. MK-2.2
IMK-2.3
Tema 5. Mogenb akTOpOB. 2 2 - 24 [IK-2.1
MK-2.2
IMK-2.3
KoHcysnbranuu 1 - [K-2.1
MK-2.2
MK-2.3
MMK-2.1
MMK-2.2
KoHTposib (3K3ameR) 9 K-2 3
nTroro 13 122

4.2. CopepkaHue AUCHUILIUHBI
Tema 1. O01Me MOHATHSA JUCIUILITHHBI
OO011iee TipeicTaB/IeHKE O TIapa/l/ie/TbHOM ITPOrPAMMHPOBAHHUH 1 €T0 3HAaUEHWH B
COBPEMEHHBIX BbIUMCJ/IEHUSAX.

[IpermylectBa

U TIpoOIeMbl

IMapaJjijieJIbHbIX

CHMHXPOHHM3dll1l0, TOHKW JdHHBIX U [e/1JIOKH.

Beegenue B

Mapa’/iejbHbIe

apPXUTEKTYPBbI:

MHOT'OIIOTOYHOCTB, MHOT'OA€PHEIE TIDOLIECCOPHI.

BBIUMCJIEHUH,

BKJ/TFOUad

MHOI'o3dJd4YHOCTB,




OCHOBHBIE MO/Ie/IU Mapa/iie/ibHOro Berurcienus: SISD, SIMD, MIMD, SPMD.

IIprMeHeHue MapasiieslbHOr0 pOrpaMMUpPOBaHUs B HayKe, IIPOMBILLIIEHHOCTH
11 00paboOTKe OO/MBIINX JaHHBIX.

Tema 2. Cucremsbl ¢ o0ieid mamarbio. Hu3koypoBHeBoe mapasijie/ibHoe
NnporpaMMH1poOBaHue

OcobeHHOCTH TIapasuie/ibHOTO TMPOTPaMMMPOBaHUs B CUCTeMax C 00iei
MaMAThbIO.

[IpyHLIMIIBI MHOT'03a/JaYHOCTH ¥ MHOT'OTIOTOYHOCTH.

BBesieHre B HU3KOYpPOBHEBble acCIeKThl Mapasule/IbHOro0 IPOrpaMMUPOBAHUS,
VICII0/Ib30BaHMe IIOTOKOB ¥ CUHXPOHU3ALUU.

[Tpo6sieMbl, CBsI3aHHBIE C JOCTYIIOM K 00IIeli aMsITH: TOHKH JAHHBIX, [e/T0KH
¥ crioco0bl UX TpeZi0TBpaIlleHusI.

OCHOBHbIe Cpe/iCTBa CHHXPOHM3AI[K: MbIOTEKCHI, ceMadophbl, Oapbepahl.

Tema 3. Cucremsl ¢ 00mel naMaTsio. OpenMP

O630p OpenMP Kak MHCTpyMeHTa /i/isl Tlapasie/IbHOrO TTPOrpaMMUPOBAHUS B
cUCTeMax C 0011eli TaMSThIO.

OcCHOBHbIe [UPEKTUBbI U KOHCTPYKUMU OpenMP: napasienbHble pervoHsbl,
pasziesisieMble U IpYBAaTHBIE [IepeMeHHbIe, L[UK/IbI.

OcHoBHble PyHkM OpenMP /151 MHOr03ajauHbIX BBIUKMC/IEHUM.

Ontumusanuss  nporpaMm € uUcrnonb3oBaHueM  OpenMP,  Bkirouas
MUHUMU3ALIUI0 CUHXPOHU3ALMU U YMeHbllIeHVe HaK/laJHbIX PacX0/0B.

Tema 4. Message Passing Interface

Benenne B MPI kak craHpapT A/ napasiie/ibHOrO TPOrpaMMHUPOBaHUsl B
pacripeie/ieHHbIX CUCTeMax.

OcHoBHble (yHkimMr MPI a1 obMeHa coOOOIeHUSIMH MeKAY TPOL[eCCaMMU:
OTIIpaBKa U 0/ly4yeHue JaHHbIX, CHHXPOHHU3AaL1s IIPOL|eCCoB.

Vcnosb30BaHue GJI0KOBBIX M HEeOIOKOBBIX Orepalfiii, ommboK U 06paboTKu
cboeB B MPI.

IIpymepel  MpPaKTUYeCKOro Ucrosb3oBaHuss MPI  gia  mapasiesibHBIX
BBIUMC/IEHUM 1 00pab0TKM OOBIINX IaHHBIX.

Tema 5. Moje/b aKTOpPOB

OO011iee npe/icTaB/eHNEe 0 MO/ aKTOPOB Kak Tapaslie/TbHOW BEIYMC/TATETbHOU
MO/ eJIu.

[TpuHLMITEI paboThl C aKTOPHBIMU CHUCTeMaMU: TIPOLeCChl KaK He3aBUCHUMbIe
aKTOPhI, B3aUMO/IeNCTBYIOLI[1e uepe3 COObIeHus.

[TpeumyiriecTBa MOZe/NHM aKTOPOB i pa3paboTKM MacITabupyeMbIX U
OTKa30yCTOWYMBBIX CUCTEM.

[IpyuMeHeHne MoOJenu akTOpPOB B COBPEeMEHHBIX paclpefie/ieHHbIX U
MHOI'03a/jaYHbIX [TPUIOKEHUSIX.

CpaBHeHMe C ApYyrUMU MOJe/IIMU [apasljie/IbHOrO IPOrpaMMUPOBAaHUS.

5. YueOHO-MeTOHUYECKOe o0ecrieyeHHe CaMOCTOATE/IBHON PadoOThI
CTy/IeHTOB

CamocTrosiTesibHasi paboTa TPOBOAUTCS C 1eJIbl0:  CUCTeMaTU3aluu U
3aKperyieHUs: TIOyYEHHbIX TEOPeTUYECKUX 3HAaHMKW M TNPAKTUUYEeCKUX YMeHHUU
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oOyuaroluxcs; yriay0/ieHusi W paclidpeHus TeopeTHMUeCKUX 3HaHWW CTy/IeHTOB,;
¢bopMUpOBaHHsI yYMEHMM WCIO/Ib30BaTh HOPMATHWBHYHO, IPABOBYHO, CIIPABOUHYHO
JNOKyMeHTaL[1Io, YueOHYI0 U Crel[uaJbHYI0 JTUTepaTypy; Pa3BUTHs MO3HABATeIbHbIX
COCOOHOCTEM W aKTMBHOCTM  OOyUaroIMXCSi:  TBOPUECKOW  WHUIIMATHUBHI,
CaMOCTOSITEJIbHOCTH, ~ OTBETCTBEHHOCTH,  OPraHM30BaHHOCTH;  (POpPMHUPOBaHHeE
CaMOCTOSITE/IbHOCTU MBILLIEHHS], criocoOHOCTeH K CaMOpa3BUTHIO,
COBepIIIeHCTBOBAHUI0 M CaMoOopraHv3auuy; (opMHpoBaHUs TpoeCcCHOHaTbHBIX
KOMTIeTeHLIU; pa3BUTHIO UCC/Ie[JOBaTe/IbCKUX YMEHUN CTYIeHTOB.

®opMbl ¥ BU/IbI CAMOCTOSITe/TbHOW pabOThl CTYZEHTOB: UTeHHe OCHOBHOW U
JOTIOJTHUTEIbHOW  JIUTepaTypbl — CaMOCTOSITeJIbHOE U3y4yeHue Marepuana 1o
pPeKOMeHJyeMbIM JTUTepaTypHbIM UCTOYHUKaM; paboTa ¢ 61Mb/IMOTeuHbIM KaTalioroMm,
CaMOCTOSITe/TbHBIM  TT0A00pP HeoOXOoAWMOW /UTepaTyphbl; paboTa CO C/IOBapeM,
CTIPaBOYHUKOM; TIOWUCK HeoOxofgumon wuH(popMaiu B ceTu VIHTepHeT;
KOHCIIEKTUPOBaHUEe HCTOUHUKOB; pedepyUpoBaHMe HCTOYHMKOB; COCTaB/IeHHE
AHHOTALIUM K TIPOUMTAHHBIM JINTepaTypPHbIM MCTOUHMWKAM; COCTaBJeHUe pelleH3ui 1
OT3bIBOB Ha TPOUMTAHHBLIM MaTepuas; cocTaBjieHue 0030pa myOnMKauui Mo Teme;
CcoCTaBjieHMe U  pa3paboTKa TepPMHUHOJIOTHUECKOTO  CJIOBAapsi;  COCTaBJIeHUE
XPOHOJIOTHYEeCKOW TaO/HMIIbl; cocTaBieHWe Oubmiorpaduu (6ubmmorpadbryeckoi
KapTOTeKH); TOATOTOBKA K Ppa3/MMUHbIM (GopMaM TeKyIled W TMpOMeXyTOUHON
aTTectaliuM (K TeCTUPOBAHHIO, KOHTPOJBHOW paboTe, 3K3aMeHY); BBINIOJHEHHE
JIOMAITHUX KOHTPOJIbHBIX paboT; CaMOCTOSITe/TbHOe BBLITIOJHEHUE TPaKTUYeCKUX
33/laHil PenpOAYKTUBHOTO TUMa (OTBEThI HAa BOMPOCHI, 33/lauy, TeCThl; BLIMIOJHEHHE
TBOPUYECKUX 3alaHUM).

TexHOIOTUSI OpraHU3al[ii CAMOCTOSITe/TbHOU PaboThl 00yUaroI[UXCsl BKTFOYaeT
WCI0/Ib30BaHWe  HH(OPMALMOHHBIX W  MaTepUaJbHO-TEXHUUECKUX  pecypCcoB
oOpa3oBaTe/ibHOTO yupeskJeHus: OMOIMOTeKy C UMTaTbHBIM 3a/10M, KOMITbIOTePHbIE
K/acChl C BO3MOXKHOCTBIO paboThl B VHTepHer; ayautopuu (KIacchl) st
KOHCYJ/TbTAalJUOHHOM [1esITe/IbHOCTH.

[lepen BbIMONHEeHWEM O0OyUarOMIMMUCS BHEAYAUTOPHOW CAMOCTOSITEIbHOU
paboThI TIperofiaBaTe/ib MPOBOJUT KOHCY/IbTUPOBaHUWE TIO BBLITIOJTHEHUIO 3aJlaHusl,
KOTOpbI BKJIIOUaeT Le/lb 3a/laHusi, €ero COjlep)KaHusl, CPOKU BbINIOJIHEHUS,
OpPUEHTUPOBOUHBI 00bemM paboThl, OCHOBHbIe TpeOOBaHHWsI K pe3y/bTaTaM paboThI,
KpUTEpHUH OLIeHKU. Bo BpeMsi BbITIOJHEHUS OOyuarolUMKCS BHeayAUTOPHOMN
CaMOCTOSITeJTbHOW paboThl U TIpU HEOOXOAUMOCTH TIpero/iaBaTe/ib MOXKeT ITPOBOJUTh
VHJVBH/Yya/IbHbIE U TPYNIOBbIe KOHCY/IbTALIUM.

KoHTpo/ib  camoCTOsITe/IbHOM ~ paboThl  CTYJeHTOB  TIpeyCMaTpHBaeT:
COOTHeCeHHe COjiep>KaHusI KOHTPOJIS C 1ieJiIMUA 00ydueHUsI; 00beKTUBHOCTb KOHTDPOJIS;
Ba/lMJHOCTb KOHTPOJISI (COOTBETCTBHE TMpeAbSBISEeMbIX 3aJlaHAd TOMY, 4YTO
npejriosiaraeTcss MNpPOBepUTh); Avud@epeHLali0  KOHTPOIbHO-U3MePUTE/IbHBIX

MaTepHasoB.
®opMBl KOHTPOJII CaMOCTOSITE/IbHOM  pabOThI: TPOCMOTP W TIPOBEpKa
BBITIOJTHEHWST ~ CAMOCTOSTe/TIbHOW ~ pabOThl  TIperojjaBaTesieM;  OpraHu3als

CaMOTIPOBEPKHU, B3aMMOIIPOBEPKH BBITIOJIHEHHOTO 3aJjaHusl B TpYyIIe; 00CyXJeHue
pe3y/IbTaTOB BLITIOJIHEHHON pabO0Thl Ha 3aHSTHH; TTPOBe/IeHNe TTHCbMEHHOT'0 OTpOoCa;
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TIpOBeJieHNe YCTHOTO OIpOCa;

opraHu3allds | TIpoBeJieHHe WHAUBH/yalbHOTO

cobece/loBaHusI; OpraHU3aIiys U TIPoBejleHre cobece[OBaHUS C TPYIITION.

ITepeueHb BOMPOCOB, 0TBOJUMBIX Ha CAMOCTOSITe/IbHOE 0CBOeHHe AUCIUTL/IUHBI,
(hopMBI BHeayJUTOPHO# CaMOCTOATE/THHON PadoThI

HaumMmeHoBaHHe TeM
(pa3pesioB)
JUCIUILTUHBI

HEPE'—IEHB BOIIPOCOB, 0TBO/JUMbIX Hd CaMOCTOATE/IbHOE
0CBOEHHe

®opmMbI BHeay/JUTOPHOI
CaMOCTOATE/LHON PadoThI

Tema 1. OGrmue
TIOHSITHSI
JMCLIUTTUHBI,

1. Onpeenenue napasuieslbHOrO IPOrpaMMUPOBAHUS U €TI0
3HauyeHNe B COBPeMEHHOM MPOrpaMMHPOBaHUH.

2. OCHOBHBIe NIPUHLIUIIBI NTAPa/IIeIbHOTO IIPOrPAMMHUPOBAHUS:
paspeneHve 3a7a4, CAHXpOHU3aLUs, yIpaBjieHye [I0TOKaMH.

3. Pasnuuve Mex/y napaaieM3sMoM U KOHKypeHLMeH.

4. IlapasuienbHble BIYUC/IEHNS: IPEUMYILIeCTBA U HeZJOCTaTKH.
5. ApxUTeKTypa napasuleflbHbIX CUCTeM: MHOTOTIPOL{eCCOPHBIE U
MHOTOITOTOYHBIE CHCTEMBI.

6. OCHOBHBIE MOJe/IY NapasjieNbHOr0 NPOrpaMMUPOBaHUS:
JlaHHbIe U NPOL[eCCBhl.

7. IlpuMepbl IpUMeHeHus apasl/ieIbHOTO TPOrpaMMHUPOBaHUS B
peasibHBIX 3a/a4ax.

8. BnusiHMe napasuieslbHOTO IPOrpaMMUPOBaHUS Ha
TPOM3BOAUTENBHOCTE TTPUIOKEHUH.

9. Byayiee napasiesbHOro NpOrpaMMHUPOBAHNS: HOBbIE
TeXHOJIOTUU U MOAXO0/BL.

10. CpaBHeHue Iapasie/bHOr0 IPOrpaMMUPOBaHUS C LPYTUMHU
rapagurMamu (HampuMep, pacrpejiesieHHOe TPorpaMMHpPOBaHUe).

N3yueHue nutepaTypsl 1O
OCHOBaM Mapasie/bHOro
NIPOrpaMMUPOBAHUS.
IIpoBeseHye aHanusa
TIPUMepOB NTPUMeHEeHUs
TrapajuiesIbHOro
MpOrpaMMHPOBaHUS B HayKe U
ousHece. ITpocmoTp U
KOHCITIeKTUpPOBaHHe
MaTepuasoB O COBPeMEeHHBIX
MOJX0/ax K napasienbHbIM
BBIYHC/IEHHSIM.

Tema 2. Cucremsl €
o0I111eii MaMsATHIO.
HuskoypoBHeBoe
TrapaJuiesibHoe
MpOrpaMMHpOBaHHUe. .

1. Omnpenenenuie cucteM c 001eld MamMsTHIO U MIX apXUTEKTypa.
2. OCHOBHBIe KOHL|EMNLIMYA HU3KOYPOBHEBOI'0O Mapasljie/IbHOro
IIpOrpaMMUPOBaHUs.

3. CMHXpOHHM3aL|s TOTOKOB: mutexes, ceMadoprl U pyrue
MeXaHU3MBI.

4. IIpo6eMbl, BO3HHKAIOLIMe B CUCTeMax C 0011ieil maMsThio:
T'OHKH, B3aUMHBIe OJIOKMPOBKH.

5. IIpumepbl HU3KOYPOBHEBOI'O Mapasljie/IbHOro
nporpaMmupoBanus Ha C/C++.

6. [Tapanienu3M B cucTeMax C 00II[el MaMsThIO: TIOJX0AbI 1
TeXHUKHU.

7. Vicrionb3oBaHye aTOMapHBIX orepauyii A7 yripaBieHus
JlaHHBIMHU.

8. IIpou3BOAUTENLHOCTb CUCTEM C 0011ield MaMsThIO: aHa/IN3 U
OITUMMU3aLU.

9. Posib omneparjoHHbIX CUCTEM B yIIpaB/ieHUU IIOTOKaMU U
NaMsThIO.

10. byay1iee HU3KOYPOBHEBOTO Mapas/ie/lbHOro
NIPOrpaMMHUPOBaHUs: HOBble TEXHOJIOTUU U NTOAXO/BI.

Nccnenosanne nprimepos
VICTIO/Ib30BaHUs
CUHXPOHHM3aLIMU B
MHOT'OTTIOTOYHBIX
NIPUJIO’KEHUX. BrironHeHue
NIpaKTUYeCKUX 3aay Io
rapa/uie/lbHoMy
nporpammupoBanuto Ha C/C+
+.

IIpocmoTp MaTepuasos o
MeXaHH3Max CHHXPOHM3AaLWH.

Tema 3. Cucremsl €
o0111eli maMAThIO.
OpenMP.

1. Onpegenenvie OpenMP 1 ero Ha3HaueHUe B MapasieJIlbHOM

MIpOrpaMMHPOBaHUM.

2. OcHoBHble KOHCTPYKIMU OpenMP: upeKTHBbI, PyHKLUY U
repeMeHHbIe Cpefibl.

3. ITapanyenusanus LUK/IOB C roMolnsio OpenMP: nipumeps! U
TeXHUKHU.

4. YnpaB/eHue TTIOTOKaMU U CMHXpoHu3alys B OpenMP.

BrinoHeHye npakTUYeCcKUx
3a/lau Ha Iapasule/IM3aLyo C
ncrnosib30BaHeM OpenMP.
Wccneposanve npumepos
TIPUJIO’KEHUM, UCTIONB3YIOLIUX
OpenMP.

[IpocmoTp MaTeprasioB 0
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5. Peanusarnus 3aau napa/uie/ibHOr0 pOrpaMMUPOBAHUS C
vcrnonb3oBanuem OpenMP.

6. OrnTuMuU3aLys IPOM3BOAUTELHOCTHY NpUioykeHui ¢ OpenMP.
7. Ilpumeps! ycriemrHoro rnpuMeHeHuss OpenMP B HayuHbIX U
VIH)KeHepHBIX 3a/javax.

8. CpaBHenne OpenMP c gpyrumu napasie/ibHbIMU
6ubmotekamu (Hanpumep, Pthreads).

9. OrpannueHust ¥ Ipo0O/IeMbl, CBsI3aHHBIE C UCTIOIb30BaHHEM
OpenMP.

10. byaymee OpenMP: HoBble GYHKIMM 1 pa3BUTHE CTaHJAPTOB.

rapasuie/lbHOM
MIPOrpaMMUPOBAHUU C
OpenMP.

Tema 4. Message
Passing Interface.

1. Omnpesenenvie Message Passing Interface (MPI) u ero
Ha3HaueHue.

2. OCHOBHbIE KOHIIEMNLIWY U MPUHLIUIILI paboTel MPI.

3. IupektuBbl MPI: oTripaBKa ¥ MojtyueHHe COOOILeHHH.

4. KonnektusHbie orepariyu B MPI: broadcast, scatter, gather u
Zpyrue.

5. [IpuMeps! peanv3aliviv NapasiebHbIX NPUI0KeHHH C
vcnosib3oBanveM MPIL.

6. [IpousBogutensHoCT MPI: OLjeHKa ¥ ONTUMU3ALUSL.

7. CpaBHenve MPI c fpyrumu nogxozaMu K rnapaiesibHOMy
MPOrpaMMHPOBaHUIO.

8. OrpaHuueHus ¥ CJI0XKHOCTH, CBSI3aHHbIE C UCTI0JIb30BaHUEM
MPIL.

9. IlpumeHnenre MPI B BEICOKOTIPOM3BOAUTE/IbHBIX BEIYMCIEHUSX
Y HayYHBIX UCC/IeJOBaHUSIX.

10. byaymee MPI: HOBbIe OAXOABI ¥ PaCLIMPEHUS.

BrimonHeHre npakTHYeCcKUX
3a/ja4 Ha rapasijiejibHoe
MporpaMMHUpOBaHUe C
ucro/b3oBaHreM MPI.
Nccnenosanne npriMepos
ycremHoro rnpumeHeHust MPI
B HAYYHBIX U MH)K€HEPHBIX
3agauax. [Ipocmotp
MaTepuasoB O Iapajilie/lbHOM
nporpammuposanuu ¢ MPI.

Tema 5. Mogenb
aKTOPOB.

1. OnpegeneHue MoZie/IM aKTOPOB U e€ Ha3HaueHUe B
rapasuie/lbHOM NpOorpaMMHPOBaHUH.

2. OCHOBHBIe KOHIIEMIUU MO/IeJIM aKTOPOB: aKTepPbl, COOOIIIeHM,
aCHHXPOHHOCTb.

3. [Ipeumy1iecTBa ¥ HeZOCTaTKU MOZIe/IA aKTOPOB I10 CPaBHEHUIO
C pyrMMH NapajurMamu.

4. Peanu3anys Mo/ aKTOPOB B Pa3/IMYHbBIX s3bIKAX
riporpammupoBanus (Harnpumep, Erlang, Akka).

5. IlpyuMepb! NPUIO>KeHUH, UCITOJIB3YIOIINX MO/e/b aKTOPOB.

6. CpaBHeHHe MO/ie/Id aKTOPOB C TPaJULIMOHHBIMU [IOTOKaMH 1
TMpoLieCCaMU.

7. TIpobsieMbl 1 BBI30BEI, CBSI3aHHBIE C UCTIO/Ib30BaHUEM MOJIeNn
aKTOPOB.

8. IlpuMeHeHne MO/ie/I aKTOPOB B pacripeZle/IéHHbIX CUCTEMaXx.
9. Byayiiee Moziesiv akTOPOB: HOBBIE MOAXO0/bI ¥ TEXHOIOIUH.
10. CpaBHeHMe pa3IWYHbIX peasr3aliii MoJie/I aKTOPOB.

BrimonHeHye npakTHYeCKUX
3a/]au Ha peanr3aLyo MoJenu
akTopos. VcciienoBanue
TIPUMEPOB yCITeIITHOTO
NpUMeHeHUsI MOZieJT! aKTOPOB
B peasibHbIX MPOEeKTax.
ITpocMoTp U 06CyXIeHe
MaTepHraJioB O TlapasiellbHOM
MIpOrpaMMHUPOBAHUH C
HCITI0JIb30BaHUEM MOJIeNN
aKTOPOB.

ITIkana oneHUBAHUSA

[ITkasia o1jeHMBaHUs

Kpurtepun oLieHUBaHUsI

«OTIMYHO» Ob6yuaroiuiicsi T1y00KO U cofiep)KaTe/IbHO pacKpbiBaeT
TeMY CaMOCTOSITe/IbHOM paboThl, He JIOMYCTUB OIIUOOK.
OTBeT HOCUT Ppa3BepHYThHIM W  UCUYEPIBLIBAOLAU
XapakTep

«XOopoLIo» Obyyaromuiicss B IeJIOM  DacKpbiBaeT  TeMy

CaMOCTOSITeJTbHOM paboThI, OZJHAKO OTBET XOTsS ObI Ha
OJWUH W3 HUX He HOCUT Pa3BepPHYTOro U
HCUepIIbIBalOIIero Xxapakrepa
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»

«YpoBnerBopuTe/ibHO» | OByuaroiuiics L[eJIOM  pacKpblBaeT  TeMy
CaMOCTOSITE/IbHOW ~ paboThl U [IOMyCKaeT  psif
HETOYHOCTeH, (pparMeHTapHO pacKpbIBaeT COJeprKaHHue
TeOpeTUYeCKUX BOMPOCOB W/IM KX  PAaCKpbIBaeT
CoJlep>KaTesibHO, JIOMyCKasi ~ 3HauyuTe/IbHble
HETOYHOCTH.

«HeynoenerBoputensHo | OOyuaroiuiics He BjafieeT BbIOpaHHOM  TeMOM

CaMOCTOSTe/TbHOM pabOThI

6. OueHouHble MaTepuasbl ((POH/ OLIEHOUHBIX CPeJCTB) A/ NMPOBe/JeHUsI
TeKyLlero KOHTPO/IA yCeBaeMOCTH, MPOMEXYTOYHOU aTTeCTAllMd MO0 HUTOram

0CBOEHMSA AUCIUILITHHbI

6.1. ITactiopt oHJa OL{eHOYHBIX CPEe/ICTB

obecreueHue

No KonTtponvpyemeie Koa u Nupukarop HanmenoBanue
paszeibl (Tembl) HauMeHOBaHUe JIOCTYDKEHUST OLIeHOYHOT'0
JUCLUIIMHEI KOMITETEHLIUU KOMIIETEHLIUU CpeJiCcTBa

1. Tema 1. OO6rMe MOHATHS Omnpoc, TecT,
JUCLATIIUHBL. ITK-2. CriocobeH IK-2.1 BrimonHser JIoKnaf,

pa3pabaTbiBaTh aHanmu3 TpeOOBaHWA K pecdepar,
TpeboBaHUs U MPOrpaMMHOMY 3K3aMeH
MPOEKTUPOBATh obecrieueHHt0
MIPOrpaMMHOE [1K-2.2.
obecrieyeHre PaspabaTeiBaeT
TeXHU4YecKue
crienuduKa Ha
IIporpaMMHEIE
KOMIIOHEHTEl U UX
B3aMMOJEVCTBUE
[IK-2.3
[IpoekTupyet
IporpaMMHOe
obecnieueHue
2. Tema 2. CricTeMbl C [1K-2. CriocobeH IIK-2.1 Brinosnnsiet Ompoc, Tecr,
0OI1Ie MaMATHIO. pa3pabaTbiBaTh aHa/M3 TpebOBaHUM K JTOKIa/I,
Hu3koypoBHeBoe TpebOBaHUS U TPOrPaMMHOMY pedepar,
rapa’sizieJibHOe MPOeKTUPOBATh obecrieueHn0 3K3aMeH
TporpaMMHpOBaHHue. . TporpaMMHOe [1K-2.2.
obecrieueHre Pa3pabaTeiBaeT
TeXHU4YeCcKue
crienuduKauy Ha
IIporpaMMHEIE
KOMIIOHEHTEl U UX
B3aUMOJEUCTBUE
[1K-2.3
[IpoekTupyet
IporpaMMHOe

14




3. Tema 3. CucreMsl C
00111l MaMsATHIO.
OpenMP.

[TK-2. Criocoben
pa3pabaTbIBaTh
TpeOOBaHUS U
MIPOEKTUPOBATh
MpPOrpaMMHOe
obecrieueHue

I1K-2.1 Beimonasiet
aHa/iM3 TpeboBaHUM K
[IPOrpaMMHOMY
obecrieyeHno
[TK-2.2.
Pa3pabaThiBaeT
TeXHu4ecKue
crienuuKaluy Ha
IIPOrpaMMHEBIE
KOMIIOHEHTHI U UX
B3aUMOENCTBUE
[1K-2.3
[IpoekTupyet
IIPOrpaMMHOE
obecnedyeHHue

Orpoc, Tecr,
AOKMaf,

pedepar,
9K3aMeH

4. Tema 4. Message Passing
Interface.

ITK-2. Ciocoben
pa3pabaTtbIBaTh
TpeOOBaHUS U
MIPOEKTHPOBATh
MPOrpaMMHOe
obecrieueHne

I1K-2.1 Beimonasier
aHa/iM3 TpeboBaHUM K
[IPOrpaMMHOMY
obecrieueHuIo
ITK-2.2.
PaspabaTheiBaeT
TeXHUYEeCKue
crienupuKaly Ha
IIPOTrPaMMHEIE
KOMIIOHEHTEI U UX
B3aUMOOENCTBUE
I1K-2.3
[TpoekTupyet
IIpOorpaMMHOE
obecneyeHHue

Onpoc, TecT,
AOK/Iaf,
pedepar,
3K3aMeH

5. Tema 5. Mogenb
aKTOPOB.

ITK-2. Criocoben
pa3pabartbIBaTh
TpebOBaHUS U
MTPOEKTUPOBATh
MIPOrpaMMHOe
obecrieueHre

IIK-2.1 Brinonnsier
aHam3 TpeOOBaHMU K
MIPOrPaMMHOMY
obecrieueHuo
ITK-2.2.
PaspabaTeiBaeT
TeXHU4YeCKHe
crienuduKa Ha
IporpaMMHBIE
KOMIIOHEHTHI M UX
B3aMMO[JEMCTBUE
ITK-2.3
[IpoekTupyet
IIpOrpaMMHOE
obecneyeHue

Ormpoc, TecT,
AOK/aj,
pedepar,
9K3aMeH

JTtansl popMUpOBaHNs KoMIleTeHIUH B porjecce ocBoeHusi OITOII npsivo
CBSI3aHbl C MeCTOM [WCLUIUVIMH B oOpa3oBaTesibHON mporpamme. Kaxablii sTarn
XapakTepusyeTcss onpezeneHHbIMU
YMEeHUSIMU Y HaBbIKaMU U (W/IM) OTBITOM NPO¢eCcCUOHAaIbHOM eATe/IbHOCTH, KOTOpbIe

dbopmMUpOBaHHsS  KOMITETEHI[1H,
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OLIEHMBAKOTC B TIPOLleCcCe TeKYIero KOHTPOJSL YCIeBaeMOCTH, TMPOMEXYTOUHOU
aTTeCcTalyy M0 AUCLUTIIMHE (MPaKTHUKe) U B POLIeCCe UTOTOBOM aTTeCTaluH.

HucuunHa «llapaniensHoe nporpaMMUpOBaHUE» SABJIIETCA
TIPOME)KYTOUHBIM 3TaliOM KOMIUIeKCa AUCLUIUIMH, B XOZe H3y4YeHUs KOTOPBIX Y
CTYZleHTOB (hOpMHUPYIOTCA KoMmreTeHMH [1K-2.

®opmupoBanue komreteHuy [1K-2 HaumHaeTcsi ¢ M3yuyeHUs] AUCLUIIIUHBI
YuebHasi TpakTMKa: O3HAKOMUTe/bHAsi TpakTHKa, MHQopMalMoHHbIe CeTHu U
KOMMYHUKalUM, «lIpoeKTHasi [eATeNbHOCTb», YueOHas TIpakTHKa: Hay4yHO-
ucciefoBaresnbckass — pabora  (TosiydeHWe — TI€PBUUYHBIX ~ HABLIKOB ~ HAy4YHO-
MCCiejoBaTeIbCKOM paboThl), YueGHas MpaKTHKA: TexXHoJornyeckasi (TIPOEKTHO-
TEeXHOJIOTMYeCKasl) MpakThKa, «ba3bl AaHHbIX», «VIHTe/IeKTyalbHble CHUCTEeMBbI»,
«OCHOBBI CUCTEM MCKYCCTBEHHOT'O UHTEIJIEKTa.

3aBepmiaercss pabora 10 (OPMUPOBAaHMIO Y CTYAEHTOB YKa3aHHBIX
KOMIETEeH[MA B XOJe TipeaMeTa «ApDXWUTEKTypa BbIUHC/IUTEIbHBIX CUCTEMY,
[Tpon3sBoACTBeHHAs NIPAKTHKA: MPeAUIUIOMHas TPaKTHKa.

WToroBast oueHkKa copMupoBaHHOCTU KomreTeHuud [IK-2 onpepensiercs B
nepuoy, ['ocymapcTBeHHass WTOroBasi arrecTalys: MOATOTOBKA K CJade W cjava
roCyAapCTBEHHOr0 3K3aMeHa, ['ocyapCcTBeHHasi UTOroBasi aTTeCTalysi: BbIMIOJIHEHHE
U 3alllUTa BbIMYCKHON KBaM(UKaLMOHHON pabOTHI.

B nporecce usyuenusi AUCHUILUIUHBI, KOMIIETeHI|UU TaK)Xe ()OPMHUPYHOTCA
MO3TaIHo.

OcHoBHbIMM 3TaniaMu ¢dopmupoBanus [1K-2 mnpu u3yuyeHUM [JUCLIATLIAHBI
b1.J(M).B.[IB.6.1 «ITapannensHoe TpOrpaMMUPOBaHE» SIBJISIETCSI
rocsiefioBaTelbHOE U3yUueHHe Co/lep>KaTelbHO CBSI3aHHBIX MeXKy CO00M TeM yueOHBIX
3aHATUW. VI3yueHue KaXK[OW TeMbl TpeAriosiaraeT OB/afieHue CTyZeHTaMU
HeOOXOUMBIMU IeCKPUIITOPAaMH  (COCTaBJISIFOIIIMMU) KOMITeTeHI[|i. [I/isT OIjeHKH
YPOBHSI C()OPMHUPOBAHHOCTU KOMIIETEHLIMM B TIpoLiecce W3yueHUs AUCLIUIIIUHBI
Npe/lyCMOTPEHO TIpOBeJleHWe TeKYIllero KOHTpOJS YCIIeBaeMOCTU I10 TeMaM
(pa3genam) AUCLIUIIIMHBI M IPOMEXKYTOUHOM aTTeCcTal[dy 10 AUCLUATIIMHE — S9K3aMeH.

6.2. KoHTpO/IbHBIE 3a/JaHMsI U MaTepHasibl, HEOOXOAUMBIE I OI€HKH
3HAHUU, YMEHUH U HABBIKOB U (W/IH) OMbITA AeATe/TbHOCTH, XapaKTepU3yHIUX
sTanbl GopMHPOBaHNMsA KOMIIETeHIIMHA B MpoIjecce 0CBOeHUs1 00pa3oBaTe/IbHOMN
NporpaMmaslI

6.2.1. KoHTpo/ibHbIe BOMPOCHI MO TeMam (pa3jenaM) AJisi ompoca Ha
3aHATHAX

Tema (pa3gen) Borpocel
Tema 1. O6mwme nousitus | 1TK-2
JTACIUTIAHBI, 1. TloHsiTHe MaparuielbHOe TIPOrpaMMHPOBaHKe

2. Apxurektypa BC. Knaccudukauys no @nuHHy.
3. ApxuTeKTypa OZHOMPOLeCCOPHON MalllMHbI.

4. ApxuTeKTypa C pa3e/sieMor NaMsThIO.

5. ApXUTeKTypa C pacrpe/ie/ieHHOW MaMsIThIO.
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6. Iyt mocTrKeHus rapasiienusma.

7. IlapanienusM Ha YypOBHe KOMaH/l, IOTOKOB, TIPOL|ECCOB.
8. AHanu3 3(pPeKTUBHOCTH Tapasiyie/IbHbIX BHIUNCIEHUH.
9. 3akoH Amzana.

10. TTpo6eMbI pa3pabOTKU TIapasiie/TbHbIX TPUIOKEHHH.
11. TTpobsieMa TOHKU JJaHHBIX.

12. TIpob6sieMbI CHHXPOHH3ALHH.

13. TIpo6ieMbl KeIMupyeMoi aMsITH.

14. Mopenu napasie/ibHbIX TIPUIOKEHHUH.

Tema 2. Cucremsl C
o0111eli MaMsThIO.
HuskoypoBHeBoe
rapasiesibHOe
MpOrpaMMHpOBaHHUe..

[1K-2

. IlonsiTre noroka.

. CTpyKTypa noToKa.

. CoCcTosIHMA IOTOKOB.

. Uro takoe POSIX.

. Co3ziaHue, KOHTPOJIb U 3aBepIleHre BbIIIOJTHEeHUS TIOTOKOB.
. Otinume mexay join u detach.

. Ilepemaua napameTpoB B IOTOK

. IIprocTaHoB/ieHMe TI0TOKA.

. [IpropuTteTs! IOTOKOB.

10. JIokanbHOe XpaHU/IUIe TTIOTOKa.
11. Tlyn noTOKOB.

12. TloHsATHE KpUTHUUECKasi CEeKLIUS.
13. CpencrBa CMHXpPOHU3ALMN.

14. CpepnctBa AJ1s1 B3aMMHOI'0 UCK/TFOUEHUSI.
15. Monitor.

16.Mutex.

17. CurHanbHbIe COOOITEHUSI.

18. Cemadopsil.

19. ATomapHble onepaluu

20. KoHKypeHTHbIe KOJIJIeKL[UH

21. Pabota c 3agauamu

OO UT A WN -

Tema 3. Cucremsl C
00IIIeH MaMATHIO.
OpenMP.

[1K-2

. [Monsitue Fork-Join mapasnnenv3ma.

. IpeKTUBbI U QYHKLUHU.

. ITapannenbHbie U TIOC/IeIOBaTeIbHBIE 00/1ACTH.
. Mogenb 1aHHBIX.

. Pacripegiesienrie paboThi.

. CUHXpOHM3aLusl.

. baprep

. Kputnueckue cexiuu

. 'onka panHbIX. JlupekTuBa atomic.

10. 3amku (locks).

11. CornacoBanHbiii 06pa3 namsrtu. dupekrusa flush.
12. Ucnmonb3oBanme OpenMP

OO UT A, WN -

Tema 4. Message Passing
Interface.

ITK-2

1. OcHoBHble nioHsTHS MPI.

2. Ctpykrypa nporpammel MPI.

3. Ilepeaua co0O1EHUI MEXKIY ABYMSI TIPOLIECCAMH.

4. OCHOBHBI€ THIIbI OTlepaLyi repefiaun JaHHbIX.

5. Hebnokupyrormuii oOMeH.

6. Brokupyrormuii 0OMeH.

7. BbiTiosIHeHHe oriepalyii IpyeMa U repejiauu 0JHOM hyHKIIen
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8. ba3oBble TUIIbI JAaHHBIX.

9. [Tonb3oBaTenbCKYE TUMHI IaHHBIX.

10. KosinekTrBHBIe ornepanui. KoMMyHUKAaTOpBI.
11. BupTyasibHble TOMOJOTHUA

Tema 5. Mojenb akTOpOB.

IK-2

. OcHOBHas KOHIIeLHS.

. CTtpoenue akropa.

. Co3paHue 5K3eMIISIPOB UJIA CUCTEM aKTOPOB

. ¥YnpaBieHue HeoO6pabOTaHHBIMU COOOIIIEHUSIMU
. [loBenieHMe 1 coCcTOsTHUE aKTOpa

. Akka. ActorSystem.

. ActorRef, TOUTOBBII SAMK U aKTOP

. Akka. [Tucrieuepsl.

. Akka. AKTOpHI U CeThb

OO UThA,WN -

IIlkana oneHMBaHUS 0TBETOB HA BOIPOCHI

IlTkana oljeHMBaHUS

Kputepuu oLieHUBaHUS

OOyuatoruiicst TTy00KO U CoZiep>KaTelbHO PACKPhIBaeT OTBET Ha

«OTuHO» KKl TeopeTUYeCcKHid BOIPOC, He JOMyCTHUB ommbok. OTBer
HOCUT Pa3BepPHYTHIM Y MCUYEPIbIBAIOIINMA XapaKTep.

OO6yuaroiuiics B 11eJIOM pacKpbIBaeT TeOpPeTHYeCKUe BOTPOCHI,

«X0pomo» O/THAKO OTBET XOTs ObI Ha OJJUH W3 HUX He HOCHUT Pa3BEePHYTOTO U

HCUepIIbIBAIOIIero XapakTepa.

«Y IOBJIETBOPUTE/IEHO»

OOyuJaroIHIACs B 1[eJIOM PaCKphIBAaeT TeOPETUUECKHE BOMPOCHI U
JIOMyCKaeT psifi HeTOuHOcCTel, (parMeHTapHO pacKpbIBaeT
Cojlep’KaHue TeopeTUUeCKUX BOMPOCOB WIA WX PACKPbIBAeT
coJiep>KaTeibHO, HO JIOTNyCKast 3HAaUUTe/IbHble HETOUHOCTH.

«HeypoBeTBoprTeIbHO
»

OOyuarouuiicss He 3HaeT OTBETOB HAa TIOCTaBJIeHHbIE
TeopeTHUUeCcKUe BOMPOCHI.

6.2.2. Temsl /151 JOK/Ia/I0B

Tema (pa3gen)

Borpocel

Tema 1. O6Grmue
TIOHSITUST IUCLIUTUTHHBL.

[K-2

1. BBejeHue B TlapasiiesibHOe TIPOTPAMMHPOBaHKe: 3aueM OHO HY)KHO U
Kakue 3a/lauu peliaer.

2. OCHOBHBIE KOHIIETILIWY TIapasijie/IbHOr0 TIPOrPaMMHUPOBaHMUS:
MHOT033/JaUHOCTh, MHOTOTIOTOUHOCTh, CHHXPOHU3AIUSI.

3. OTume napasuieslbHOTO MPOrPaMMHUPOBAHHS OT MHOT03aZIduHOCTH U
ACMHXPOHHOTO MPOTrPaMMUPOBaHUSI.

4. IIpeumyliiecTBa ¥ HeZIOCTATKU TMapasie/IbHbIX BIYUCIEHHH.

5. OcHOBHBIE MTO/AX0/bI K TIapasiie/IbLHOMY MpOrpaMMHUpOBaHuIO: data
parallelism, task parallelism.

6. ApXUTEKTYyphbI MapajieNlbHbIX BHIYUCIEHUI: MHOTOTIPOLIeCCOPHBIE
CUCTeMbI, MHOTOSiIepHbIE ITPOLIeCCOPHI.

7. CTaH/japTHbIe MOZies U OMOIMOTeKH 1715 TIapaslyieTbHOTO
MPOrpaMMUPOBaHUSI.

8. IIpobeMbl, CBsI3aHHbBIE C Mapa/uIe/IbHBIM ITPOrPaMMHPOBAHHUEM: TOHKH,
deadlock, npuBsi3ka MOTOKOB.
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Tema 2. Cucremsl C
00111 MaMATHIO.
HuskoypoBHeBoe
rapa’sijieJibHOe
MporpaMMHpOBaHUe. .

[MK-2

1. TIpeumyliijecTBa ¥ HeJJOCTaTKU CUCTEM C 00I1[el MaMSThIO B
riapasisie/isHOM IMPOrpaMMUPOBaHUM.

2. Kak paboTtaeT crctema c 0011jeli maMSThiO: apXUTEKTypa U MPUHLIUITHI
B3aWMO/IeNCTBYS.

3. OcobeHHOCTH MHOTI'03a/IauHOCTH ¥ MHOT'OTTIOTOYHOCTH B CUCTEMAX C
0OIIIeH MaMATHIO.

4. OCHOBBI HU3KOYPOBHEBOI'0 Mapa’sijie/IbHOr0 NMPOrpaMMHPOBaHUS:
paboTa C MOTOKaMH, CHHXPOHU3AIHs, OJTOKMPOBKH.

5. [TapanniensHOe MporpaMMUpPOBaHKe Ha YPOBHe sifipa OrepaliiOHHOM
CHUCTEMBI.

6. Pabora c pa3genseMbIMU pecypcaMyd B MHOT'03a/lauHBIX CpeJax.

7. TlapasuienbHble CTPYKTYPBI IaHHBIX U aITOPUTMBI JIJIs CUCTEM C 0011l
MaMsIThIO.

8. [IpumepsI peanu3aliii HU3KOYPOBHEBOT'O Tlapasuie/ibHOTO KoJia Ha
C/C++.

Tema 3. Cucremsl C
00I111eH MaMATHIO.
OpenMP.

[TK-2

1. Beegenve B OpenMP: 0CHOBHbIE KOHLIEMNLIMY U CTPYKTYpa.

2. TTpuntrer pabotel OpenMP: AMPeKTHBBI, TOTOKH, CHHXPOHHU3ALISI.
3. Mopenu napanienusma B OpenMP: data parallelism, task parallelism.
4. Ucnionb3oBanue gupektys OpenMP a5 napasuienn3anuu LUKIOB U
byHKLM.

5. Kak 3¢ dekTUBHO KCI0/b30BaTh pa3jesieMyto MaMsTh U
cvHXpoHU3aluo B OpenMP.

6. OnTrmu3aLys rapasule/bHbIX IIPOrpaMM C UCIob3oBaHueM OpenMP.
7. OLieHKa NpOX3BOAUTEIbHOCTU nporpamm ¢ OpenMP:
npo¢uIMpoBaHue U U3MepeHHUs..

8. [Ipo6sieMbl ¥ OrpaHUYeHHsI TIPU UCIT0JIb30BaHu OpenMP:

3¢ deKkTUBHOCTb, MacIITaOUPyEeMOCTh, IPOU3BOIUTETHHOCTD.

Tema 4. Message Passing
Interface.

ITK-2

1. Beeyienuie B Message Passing Interface (MPI): uto 3T0 Takoe u fjis
Yero UCIoJb3yeTCsl.

2. OcHoBHble KoHmemnwu MPI: nporeccel, coobirenus, Oydepsi,
KOMMYHUKaLUSL.

3. Pa3nuurie MeXXy cucTreMamH c o6iieli mamaATeio 1 MPI: korza u
royemMy ucriojib3osats MPIL.

4. OcHoBbl paboTtel ¢ MPI: cMHXpOHHAast U aCHHXPOHHAsi KOMMYHHUKALSI.
5. Kak ucrnionb3oBats MPI zij1s1 apanie/ibHbIX BbIUMCIEHUH: Tlepeiaua
JIaHHBIX MeXXJy MpoLieccaMHu.

6. OcHoBHBIe yHKLMY 1 6nbmoTekn MPI fy1st opranu3aiuu ooMeHa
COOOIIIeHUSIMHU.

7. IlpuMep peanu3aryy rapasie/bHbIX IIPOrpaMM C UCIIO0/Ib30BaHUEM
MPI.

8. IIpob6siemsb! U perreHus B MPI: mpon3BoAUTeIBHOCTD, MapIIPyTH3aIUs
coo01eHni, CHHXPOHM3ALMs TTPOLIeCCOB.

Tema 5. Mogenb
aKTOPOB.

[K-2

1. BBesieHre B MO/ie/Tb aKTOPOB: UTO 3TO TaKOe M KaK OHa MCI0/Ib3yeTCs B
rapa’sisieJibHbIX CUCTeMax.

2. OCHOBHbIE IPUHLUITBI MOZIE/IU aKTOPOB: He3aBHUCHMbIe CYI[HOCTH,
oOMeH COO0O0IeHHUSIMH, ACUHXPOHHOCTb.

3. MopenvpoBaHue Napaiie/lbHbIX BHIYMC/IEHUN C UCTIOb30BaHUEM
aKTOPOB.
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4. Kak Mo/ieib akTOpOB TTOMOTaeT u3bexxarsb 00IuX mpobsiem
Tapa’siieJikHOTO TIpOrpaMMHUpoOBaHus: TOHOK, deadlock.

5. [Ipenmy1iecTBa ¥ OrpaHUYeHUs1 MOZIe/IM aKTOPOB B KOHTEKCTe
MHOT'03a/IaUHBIX CHUCTEM.

6. Peanu3arjys akTOpPOB B pas/IMUHBIX A3bIKax [IPOrpaMMUPOBaHUS
(nanpumep, Erlang, Akka B Scala).

7. IlpuMep peanu3aliui Mo/ie/Ii aKTOPOB B MHOI'03a/JauHON CUCTeMe.
8. [IpuMeHeHre MOZe/T aKTOPOB B pacripe/ie/IeHHbIX U 00/1auHbIX
BBIUKC/IEHUSIX.

IIIkana oneHUBaHUS

IMTkaa oLeHUBaHUs Kputepuu oLjeHUBaHUs
O6yyaroimuiicst T/Iyb0Ko M cofiepKaTeslbHO pacKphIBaeT TeMy [OK/aza,
«OTIMYHO» He JonycTUB OwMO0K. OTBET HOCUT pa3BepHYThbI M MCUepIIbIBAIOLMNA
Xapakrep.

OOyuaromuics B 11e/I0M pacKpbIBaeT TeMY OK/a/ia, OIHAKO OTBET XOTS
Obl Ha O/IVH U3 HUX He HOCHUT Pa3BePHYTOTO U MCUYEPILIBAIOIIEr0 XapaKTepa.

OO6yyaroImuiicss B 1[eIoM pacKpbIBaeT TeMy JOK/IaZa U JOMycKaeT psif
HETOYHOCTeH, (hparMeHTapHO pacCKpPhIBAET COZIEP’KaHUEe TeOPeTHUeCKUX

BOIIPOCOB WX UX PACKPBIBAET COAEeP>KaTe/IbHO, HO AOITyCKada 3HaUMUTe/IbHbIE
HETOYHOCTH.

«XopoLo»

«Y JOB/IeTBOPUTE/IBHO»

«HeynoBieTBOPUTE/ILHO» OO0yuaroluiics He Bja/leeT BEIOpaHHOH TeMOH

6.2.3. OnleHOUHbBIE CPe/ICTBA 0CTAaTOYHbIX 3HAHHUH (TeCT)

IIK-2.

1. Yrto Takoe nmapasuie/sibHOEe IPOrpaMMUpPOBaHHe?

1) ITporpamMmmMupoBaHue, rje 3a/jJauu BhIMOIHSOTCS MOCe0BaTe/TbHO

2) [IlporpamMmmMmupoBaHue, T/le 3aJaud BBLITIOJIHAIOTCS OJHOBPEMEHHO Ha
HECKOJIbKUX TPOoLieccopax

3) IIporpammupoBaHue, rfe JaHHble 06pabaThIBatOTCS TTOOUepeHO

4) ITporpaMMUpoBaHue C UCTIOJIb30BaHUEM eIMHCTBEHHOTO Mpoljeccopa

2. Kakou u3 3TuXx METOJO0B IIaPpA/IVIEJIbHOT'O TPOIrpdMMHPOBAHUA OTHOCHUTCH
K pa3e/IeHHUI0 33}18‘—1?

1) Pa3pmenieHne JaHHBIX

2) Co3JjaHre MHOT'03a/lauHbIX MPOLIeCCOB
3) Vcrnionb30BaHue OAHOMOTOUYHOCTH

4) CUHXpOHM3aL[1s [TOTOKOB

3. Kakoe u3 yTBep)X/|eHHMi BePHO OTHOCUTE/IbHO MHOT03aa4HOCTH?

1) MHOro03a1auHOCTh — 3TO BBITIO/THEHHE HECKOJIBKUX 3a/jlay OJHOBPEMEHHO Ha
OZIHOM MpoLieccope

2) MHoro3asauHoCcTh He TpeOyeT WCIIO/Ib30BaHUS  [JIOTIOTHUTETBHBIX
TIIPOLIeCCOpPOB

3) MHOro3a/jauHoOCTh He B/IMSeT Ha MPOU3BOJUTETbHOCTb CUCTEMBI

4) MHOr03a/JauHOCTb WCIIO/Ib3yeTCs /IS YMeHbIIIeHNsI BDeMeHU BbITIO/THEHUS
O/IHOU 3a/1auu
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4. YTo Takoe NOTOK B KOHTEKCTe Napa’ijie/;IbHOr0 NPporpaMMHUPOBaHUA?
1) He3aBrcumasi ejHMLIA BBITIOJIHEHUS] BHYTPH MTPOTrPaMMbI

2) COBOKYITHOCTb BCeX BBINO/HSIEMBIX 3a/iau B IIporpamme

3) OOBeKT it XpaHeHUsI JAHHBIX B IPOrpaMMe

4) TIpouecc BbINOTHEHUS TIPOrPAMMbI Ha OT/e/IbHOM yCTPOMCTBE

5. Kakoii u3 c/ielyl0iMx MoAX0A0B AB/SAETCA NMPUMePOM Napa/uie/ibHON
00padoTKH JaHHBIX?

1) MHOro3asauHoCThb

2) MHorompoiieccopHasi 06paboTka JaHHBIX

3) OnTrMM3a1s OJHOTO TOTOKA

4) CuHXpOHM3a1[1sl TOTOKOB

6. UTo TaKoe CMHXPOHM3alMsl B MIapa/ijie/;IbHOM [IPOrpaMMHPOBAaHUU?
1) Ilporecc pacripefeneHus 3aza4 Mexxy MpoLjeccaMmu

2) Tlpotiecc yrnipaBieHus AOCTYIIOM K OOIIMM pecypcam

3) INpouecc pa3geneHus 3a/jau Ha 6osiee MeKre

4) Tlporecc 3arycka HeCKOJTbKUX MTOTOKOB O/THOBPEMEHHO

7. Kakyio 3a/jauy pelaeTt aJirOpuTM "'Macrepa-padoTHuka"?
1) Pa3geneHne faHHBIX MEX/Y MPOLIeCCaMU

2) CUHXpOHU3aLMS TIOTOKOB

3) Ynpas/sieHue odyepensiMU 3a/1au

4) O6paboTKa OIIMO0K Mapasiie/bHbIX ITPOIeCCOB

8. Uto Takoe race condition B mapa/uieJ;ibHOM MPOrpaMMHPOBaHUM?

1) Curyanusi, Korza iBa OTOKa OJHOBPEMEHHO MbITal0TCS MOMYUUTh JOCTYIT K
OOIIMM JJaHHBIM, UTO BBI3BIBAET OIITHUOKY

2) Cutyanys, Korjja oJfJiH MoTOK oOpabaThiBaeT HECKO/ILKO 3a/1au

3) CuTtyaijus, Korjia mporpaMMa 3aBeplllaeT BbIIIO/THEHHE

4) Curyauus, Kor/ia TOTOKW CUHXPOHW3UPOBaHbI

9. Uto Takoe deadlock?

1) Curyatusi, Korjia fiBa uau 6oJiee MOTOKa OXKUJIAIOT APYT Apyra, U HU OAVH U3
HUX He MOXKeT NPOJO0J/DKUTh BBIMIOTHEHNE

2) Curyanjusi, Korjia OiuH MOTOK 3aBepliiaeT BLITIOJIHEHWE 33/lauk

3) Cutyanus, Korja NOTOKHM CUHXPOHU3UPOBAHbI

4) Curyarus, Korjia rporpamMMa pabotaet 6e3 oImbok

10. Kakas Mmopie/1b napa/uie/ibHOr0 NPpOrpaMMHUPOBaHMA UCII0/Ib3yeTCH /IS
pa3je/ieHus 3aJauM Ha MojJ3aauu?

1) Mogensb "MacTepa-paboTHHKA"

2) Mogens "napasienbHbIX MOTOKOB"

3) Mogesnb "CMHXPOHU3AL[MXA TOTOKOB"
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4) Mopenb "miapasiiebHbIX JaHHbIX"

11. Yto Takoe MHOr03aJa4HOCTh HA YPOBHE MPOLeCCOB?

1) 3anyckK HeCKOJIbKMX ITIOTOKOB B OJJHOM MpoLjecce

2) OgHOBpEMEHHOE BBITIOJIHEHHE HECKOJIBKUX TMPOLIECCOB, KaXK/IbIi U3 KOTOPBIX
MOXKeT UMeTb CBOU MOTOKHU

3) CunxpoHu3alusi paboThl MOTOKOB BHYTPU OHOTO Tpoliecca

4) Pa3niesieHrie peCypcoB MeKJy MOTOKaMu

12. YTo Takoe pacnpepe/ieHHbIe BbIUMC/ICHUSA?

1) Beruncienusi, BBITIOIHSIEMbIe OJHOBPEMEHHO Ha Pa3HbIX MalllMHAX

2) Bbruurc/ieHus1, BBITIOJ/IHSIEMbIE B OIHOM TpOLiecce

3) BerurcrieHus, BbINOJ/IHAEMbIE HA OJJHOM TPOL[eCCOope

4) BrruricieHus], BBITOJTHSIEMbIe Ha OZTHOM KOMIIbIOTEepe C HECKOJTbKUMU SIIpPAaMU

13. Kako# u3 3TUX MO/JX0/I0B MO3BOJ/IsieT YMEHbIIUTh BPeMsi BbINO/THEHUs
3a/lauM C MOMOIIbI0 Napa/l/ie/IbHbIX BEIYUCTIeHUH?

1) Pa3pesieHne 3a/jauv Ha HECKOJIBKO TTIOTOKOB

2) Ucnonib30BaHre eJTMHCTBEHHOTO Mpoljecca

3) OrpaHnueHye MCI0/Ib30BaHUs MPOLIECCOPOB

4) OgHOBpeMEeHHOe BBITIOJTHEHUE BCeX 3a/Jau B OJJHOM MOTOKe

14. Yto Takoe napa/uie/ibHbIM aJITOPUTM?

1) AnropuTm, KOTOPBIY BBIMOJ/IHSETCS HAa OHOM IpoLiecce

2) AropuTM, KOTOPBIM pa30MBaeT 3a7jauy Ha HECKOIBKO YaCTei U BBITIOJIHSIET
VX OTHOBDPEMEHHO

3) ANIropuTM, KOTOPBIM UCIIO/Ib3YeT TOIbKO OAWH MOTOK

4) AnropuTM, KOTOPBIU BBITMOJIHSET 3aJjauM 10 ouepeau

15. Yro TaKoe KpUTHYecKas CeKIus B napaJ/ijieJ;iLHOM
NnporpaMmMupoBaHuH?

1) MecTo B Ko/ie, T/ie AOCTYT K 0011[M pecypcaM Jio/bKeH ObITh orpaHHuYeH

2) Mecrto, rze BBINOJHAKOTCS BCe Tapasule/ibHble BbIUWC/IeHUS

3) MecTo, rie MMporecchl MOTYT ObITH CHHXPOHHU3UPOBAHbI

4) MecTo, rje BbIMNOJIHIETCS TOJIBKO OJWH IMOTOK

16. UTto Takoe ajiropuT™ paspesisii U BAaCTByH?

1) Anroputm™, KOTOpBIM pellaeT 3ajaud, [es UX Ha Mof3ajaud U pelias ux
Tapasuie/ibHO

2) Anroputm, KOTOPBIY peliaeT 3aaud IoouepesHo

3) AnroputM, KOTODPBIA MCIIO/Ib3yeT TOJBKO OJWH TOTOK [JIs1 BBIMOJTHEHUS
3a/1aumn

4) AnropuTM, KOTOPBIM pa3zesisieT 3a/jauu Mo rpoLeccam
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17. UYro Takoe 0OajaHCMPOBKA HArpy3kKH B Mapa/UieJIbHOM
NnporpaMmMupoBaHuu?

1) Pa3pmeneHuve 3afauu Mexxay TpolieccaMu, uToObl He OJUH IPoLecC He ObLT
rieperpy’keH

2) Vicrionb30oBaHue 0HOTO TIpoLiecca AJ1s BBIMOTHEHUS BCeX 3a7au

3) O6berHEeHME BCEX MPOLIECCOB B OJJUH MOTOK

4) CUHXpOHU3aLUs1 TIOTOKOB /]Il PABHOMEPHOTI'O BBITIOJTHEHUSI

18. Kakoii moxo/ HCI0/Ib3YeTCs /ISl PellieHus MPo0/1eMbl TOHKH MOTOKOB?
1) Vcrionp30BaHMe MBIOTEKCOB /i1 CUHXPOHH3AL[MX JOCTYMa K JaHHbIM

2) cnionb3oBaHue OAHOTO TIOTOKA Zjisi 00paboTKY BCeX JJaHHBIX

3) Ucnosb30BaHre HECKOMBKUX MPOLIECCOB /151 BBITIOTHEHUS 3a4,a4U

4) Viconb30BaHWe OJHOTO MpoLieccopa AJisd BCex 3ajau

19. Yto Takoe 6;10kupoBKa (lock) B mapauiesibHOM NporpaMMHpOBaHUH?
1) MeTo/1 CHHXpOHM3al[1MH JOCTYTIA K pa3/ie/isieMbIM pecypcam MeKay oTOKaMu
2) MeTo/1 3aBepiiieHus] BbITOTHEHUS TPOrPaMMbl

3) Metoj, pa3fienieHus JaHHbIX MeXJy MOTOKaMu

4) Metop, ipeobpa3oBaHusl TAHHBIX

20. Yto Takoe aCHHXPOHHBbIE BHIUMC/ICHUA?

1) BbrurcieHusi, KOTOpbie BBITIO/HSIOTCS 0e3 0XKuJjaHusi pe3yJbTaTa Apyroro
riporiecca

2) BeIiurciieHusi, KOTOpPbIe BBITIOHSAKOTCS CHHXPOHHO C IPYTUMU TPOLieccaMu

3) BerurcieHusi, KOTOpPbIe BBITIOTHAOTCS TI00YEpPETHO

4) BeruncieHusi, KOTOpbIe UCMOJIb3YOT OAWH MOTOK /151 BBIMIOJIHEHUS 3a/1au

21. Yto Takoe Mo/ie/ib MAMATH B Mapa/uie/;ibHOM NPOrpaMMHUPOBaHNU?
1) Crioco6 mipesicTaBieHNs U JOCTYTA K JaHHBIM B MHOT03aZIauHOM cpejie
2) Crioco6 pacripeziesieHUs 3a/jau MeXKy TIpOLieccaMu

3) Criocob cMHXpOHM3AI[MK TTOTOKOB

4) Crioco6 pa3bueHus IaHHBIX Ha M0/[3ajauu

22. YT0 TaKoe CNUHJIOK B NMapa’ijie/;ibHOM NMPOrpaMMHPOBaHUM?

1) MexaHu3M CUHXDPOHHU3ALMH, TPU KOTOPOM MOTOK MOCTOSSHHO MPOBepseT
HajMure OJIOKUPOBKH

2) MexaHu3M, KOTOPBIU 3aBepIllaeT BbINO/JHEHHE MOTOKA

3) MexaHu3M Jj1s1 TTapasyie/IbHOTO BBITIOJIHEHUS BCEX 3a/au

4) MexaHu3M /i1 CHHXPOHHW3aL[U1 BXOJHBIX JaHHbIX

23. Yto Takoe padbpuka norokos (thread pool)?

1) Habop noTOKOB, TOTOBBIX K BHITIOJTHEHUIO 3a/au TI0 Mepe UX MOCTYTI/IeHUs
2) O[IvH MOTOK, BBITOJIHSAIOIIMHY 3a/lau 110C/1e/j0BaTe/TbHO

3) Habop mpoiieccoB, KOTOpbIe BBLITIOHSIOT Mapaslie/ibHble BbIUUCIeHUS

4) MexaHU3M CMHXPOHH3aLUU MTOTOKOB
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24. Yto Takoe HiapupoBaHue B pacripe/e/ieHHbIX cucTeMax?

1) Pa3gmenenwie AaHHBIX Ha UaCTH, KOTOpble MOTYT ObITb 00OpaboTaHbI Ha
Pas/IMYHbIX MallvHaX

2) Pa3penenue 3a/1au Ha Mo/3a/jlaui BHyTPU OJHOTO MMOTOKa

3) Pa3zeneHre moToka Ha HECKOJIBKO TMapasie/lbHbIX TOTOKOB

4) Pa3ziesieHre BLIUUC/IEHUM 110 MpOLieccam

25. Yrto Takoe cTparerus pasje/ieHusi padoTbl B Napa/lie/IbHBIX
BbIUMC/ICHUAX ?

1) CrpaTerusi, mpu KOTOPOM 3a/jaud pasfe/siioTCs MeXXJy MpoLeccamu s
ONTUMAa/IbHOM TIPOU3BOIUTE/ILHOCTU

2) CTparerusi UCIoJ/b30BaHUs OJHOTO MPOoLieccopa AJ1si BCeX BbIYMCIEHUN

3) CTparerus BbITIOJTHEHUS 3ajau TT004YepejHO

4) CtpaTerusi CAFHXpOHU3al[u1 OTOKOB

26. UTo TaKoe CHHXPOHHM3AI[UA HA OCHOBE COOBITHII?

1) MexaHu3M, TMpU KOTOPOM TOTOKA CUHXPOHU3UPYIOTCS uepe3 OXKUAaHUe
COOBITHIM

2) Mexanu3sMm 15t 6710KUPOBKH ZIOCTYTIa K pecypcam

3) MexaHu3M [/11 CUHXPOHM3aL[MH1 110 BpEMeHU

4) MexaHu3M Jijis1 YCKOpPeHUsI BbITOJIHEHUS 3a/jau

27. Uto Takoe pa3je/nsieMas naMsTh B NIapa/ule/IbHbIX BbIYNC/ICeHUAX?
1) IlamsATb, JOCTyTIHAA [/151 BCEX MOTOKOB WX MPOLECCOB B CUCTEME

2) [TamsTh, UCMOMB3yeMasi TOJIbKO OJHUM MOTOKOM

3) [1amATb, JOCTYITHAS TOMBKO [/11 OJHOIO IpoLiecca

4) TlamsATb, pa3aesieHHasi MeXX/ly poLieccaMu To ouepeu

28. Kakoy Tun napasienn3Ma MCI0/1b3yeTcsl B MHOr03aja4HbIX CHCTeMax?
1) INapannenvsm Ha ypoBHE NPOLECCOB

2) [Tapannennsm Ha ypoBHe TTOTOKOB

3) Ilapaniennsm Ha ypOBHE MaMSATH

4) TTapasisiesi3M Ha YPOBHE JIaHHbBIX

29. UTo Takoe MeXnponeccopHasg CMHXpOHU3anusa?

1) CuHxpoHM3al[ys NpoLeCcCOB Ha pa3HbIX MpOoLieccopax

2) CuHXpOHM3aLYs NOTOKOB BHYTPU OJTHOTO MpoLiecca

3) CMHXpOHM3aLMs TIOTOKOB Ha OJJHOM MpoLieccope

4) CHHXpOHM3aLUs TIOTOKOB MeXX/Ty HeCKOJIbLKUMU IMOTOKaMH

30. Uro Takoe Oapbep CHHXPOHHM3AI[Ud B  MNapa/UieJIbHOM
NMpOrpaMMHUpPOBaHHNHU?

1) TexHuKa, Mpy KOTOPOU BCe TIOTOKU X/AYT, MOKa He JOCTUTHYT 00I1iei TOUKn
nepez, NpO/i0/DKeHVeM BbIITOTHEeHUs
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2) TexHuKa, IpyA KOTOPOU TTOTOKU BBITIOJTHSIOTCS 0€3 CUHXPOHU3ALUN
3) TexHrKa, NpU KOTOPOM MOTOK 3aBepllaeT BLITIOJIHEHVE 3a5aud
4) TexHUKa CHHXPOHU3aLlMM Ha OCHOBE BPEMEHU

31. Yto Takoe AUHAMUUecKas 0a/IaHCHPOBKA Harpy3ku?

1) PacnipesienieHue 3ajjau Mexx1y npoLjeccaMu 1o Mepe UX NOCTYIIeHUs
2) PacripepiesieHre 3a1au MeXXAy MpoLiecCaMy 3apaHee

3) CuHXpoHM3aLus 3a/1au /1J1s pPABHOMEPHOI'O pacripeie/ieHust

4) Vcnosib30BaHKe OHOI0 MpoLiecca /11 BCeX BbIUMC/IeHUH

32. Utro Takoe mnapa/uie/ibHOe pelieHde 3ajady C HCNo/Ib30BaHUEM
ouepenen?

1) Ucnoib30BaHue ouepejei AJis ynopsAA0OUYMBaHHSA 3a/iau, KOTOPbIe OyAyT
BBITNIO/IHATHCA Napa/lyie/ibHO

2) Vcrionb3oBaHue O/HOM ouepe/u [i/isl BBITIOJTHEHUS 3a/lau 1oc/ie/jloBaTeIbHO

3) Ucnonb30BaHre ouepesien Ajis CUHXPOHHU3al[MU TTOTOKOB

4) Vcriosib30BaHre OJHOW ouepean Ajist 00pabOTKU JaHHBIX

33. Uto Takoe pacrnpeje/sieHHas1 NaMATh?

1) TlamsATb, KOTOpasi MCIIONb3yeTCs B paclipee/NeHHbIX BbIUACIUTETbHbIX
cucTeMax

2) IlamMaTh, KOTOpas AOCTYMHA TOJIBKO OJIHOMY MPOLIECCY

3) [TamsTh, Ucnonb3yemasi AJj1si CAHXPOHU3aLUX TOTOKOB

4) TTamsiTh, KOTOpPAsi AOCTYIIHA TOJILKO /151 OAHOTO MOTOKa

34. Uto TaKoe MacmTabUpPyeMoCTh B Napa/l/ie/IbHBIX CHCTeMaXx?

1) CriocobHocTh cucTeMbl paboTaTh 3¢hGheKTUBHO TPH yBeTMUEHWH YHC/Ia
MPOL|ECCOB WJ/IU NMOTOKOB

2) CniocoOHOCTh CUCTeMbI paboTaTh TOJIBKO C OHUM IPOL[eCCOM

3) CniocoOHOCTh CUCTEMBI BBITIO/IHATE 3a/lauM MOC/IeI0BaTe/TbHO

4) Crioco6HOCTh CUCTEeMbI YMEHbIIIaTh BPeMsI BLITIOJTHEHUS 3a/lauk

35. KakoM THMN mnapa/lie/IbHOCTH HCIO/Ib3yeTcsi B MHOr03afilayHbIX
CHUCTeMaXx C HeCKO/JIbKHMMH MponeccopaMu?

1) ITapasiiebHOCTL HAa YPOBHE IAaHHBIX

2) IlapanienbHOCTb Ha YPOBHE TTOTOKOB

3) [TapannenbHOCTE HAa YPOBHE MPOLIECCOB

4) TlapaniebHOCTb Ha YPOBHE CUHXPOHU3ALUU

36. UTo Takoe onTUMHU3aIyA Napaiie/bHbIX BbIYMC/IEeHUN?

1) TIlpouecc  ynyumieHusi TPOU3BOJUTE/NILHOCTM  TIPU  BBINOJIHEHWH
napasijieslbHbIX BEIUUC/IEHUN

2) Ilponecc pasjeneHys 3a/jaui Ha HECKOJIBKO TIOTOKOB

3) IIpouecc cCMHXpPOHM3ALMKM IOTOKOB /711 YMEHbLLIEeHHsI BpeMEeHU BbITTOTHEHUST

4) IIpouecc Ucnonb30BaHUs OHOIO MpoLeccopa /s Bcex 3a/ayu
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37. Uto Takoe 0/IOKMPOBKa MOTOKa?

1) Curyariusi, Korfia oToK 0>KMIaeT 0CBOOOKAEeHUs pecypca
2) CuTtyanus, Korjia moTOK 3aBepIiliaeT BhIMOJIHEHHUE

3) CuTtyarjusi, Korjja OTOKHY BBITIOTHSIFOTCSI OJHOBPEMEHHO
4) Curyauus, Korjia MOTOK CHHXPOHWU3UPOBAaH C APYTUMU

38. Uto Takoe napa/uiesibHasg COPTHPOBKa?

1) AnropuT™M COpPTHUPOBKHM, KOTOPBIM MCIIO/Ib3yeT HECKOJbKO IIOTOKOB JJIs
YIIOPSIA0UMBAHUSA JaHHbBIX

2) AJITOpUTM COPTUPOBKH, KOTOPBIY paboTaeT TOMBKO Ha OJHOM TIOTOKE

3) AJITOPUTM COPTHUPOBKH, KOTOPBIM KCIIO/Ib3yeT MHOT03a/1auHOCTh

4) AnropyuT™M COPTUPOBKHU, KOTOPHBIN 0OpabaThIBaeT JaHHBIE TIOOUepeHO

39. Uro Takoe HCHO/Ib30BaHHE HECKO/IBKO IOTOKOB /I 00padoTKH
00/IBIIMX JAHHBIX?

1) Pa3pmeneHue JaHHBIX MKy TTOTOKAMHU sl YCKOPeHUsT UX 00paboTKU

2) Ucnonp30BaHWe OZHOTO TTOTOKA it 06paboTKH BCeX JJaHHBIX

3) Vcrionb3oBaHre MHOT03a/JavuHOCTH [I71s1 00pabOTKM /JaHHbIX

4) Vicnonb30BaHWe OJTHOTO TMpoljecca /il BCeX JaHHbIX

40. UTo Takoe yCKOpeHHe napa/uie/IbHbIX BBIUMC/IeHUN?

1) YwmeHblleHWe BpeMeHH BBINIOJHEHUS 3aJayd 3a CueT IapasulesibHOU
006paboTKH

2) YMeHbllIeHVe BPEMEeHU BBITIO/THEHUS 3ajauM 3a CUeT MCII0/Ib30BaHUs OHOTO
TI0TOKa

3) YMeHbllIeHVe BpeMeHU BbITIO/THEHUS 3ajlauM 3a CUeT MCI0/Ib30BaHUsl OJHOTO
riporieccopa

4) YmeHbllleHWe BpeMeHH BbITTOTHEHUS 3a/jauM 3a CUeT CUHXPOHU3aLu1

41. Kakoii u3 3TMX a/irOPUTMOB Haubosiee 3¢ eKTHBEH NMPH BHINO/THEHHH
napa/i/ie/ibHbIX BbIUMC/IeHHU?

1) AIropuT™ C MMHHAMA/IbHOW CTEMNeHbO Mapasie/ilbHOCTH

2) ATOpyUTM C MaKCHMa/bHOW CTeTeHbI0 MapasuieIbHOCTH

3) ANropuyTM, BBITIOJHSIFOLWN 3a[jauM M0C/ieloBaTe/TIbHO

4) ANropuTM, UCOJIL3YIOLIUKA OZIMH MOTOK [/ BBITIO/THEHUS 3aJa4

42. Yto Takoe 0a/1aHCHPOBKA MOTOKOB?

1) PacrnipeesieHre Harpy3ku Me>x1y HECKOJTbKUMUY MOTOKaMU 1/ ONTUMa/TbHOM
paboThI

2) CuHXpOHM3aLYs OTOKOB /1JIs1 3aBepILeHUs 3a/jau

3) Ucnosib30BaHre OHOTO TIOTOKA [i/1s1 BBITIO/THEHUS 3a/ia4u

4) 3anyck BCceX ITIOTOKOB B OJJMHAaKOBOE BpeMsl

43. YUto TaKoe napasiie/ibHoe ucnojiHeHve Ha GPU?
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1) Wcnonb3oBaHue  rpadyueckux  TIPOLIECCOPOB /i1 BBITIOJIHEHUS
Trapasuie/ibHbIX BEIUYMCIEHUN

2) MWcnonb3oBaHuWe — LeHTPaJbHBIX  MPOL[ECCOPOB  [Jisi  BBITIOJIHEHUS
Trapasuie/ibHbIX BEIUMCIEHUN

3) Ucnosib30BaHWe MHOT03a/IauHOCTH J/151 YCKOPEHUsI BbIUKC/IEHUU

4) Vcrnosib30BaHre HECKOJILKUX TIOTOKOB J1/1s1 00pabOTKH JaHHBIX

44. Yto TaKoe ajanTUBHOe Napa/uie/ibHOe IPporpaMMHUpoBaHue?

1) IlporpammupoBaHHWe, KOTOpOe TIOACTpavBaeT BBINOJHEHME 3a/laud B
3aBHMCHMOCTU OT U3MEHEHUU B CUCTEMe

2) IlporpamMmuypoBaHue, KOTOPOE BBIMOJ/IHSET 3aJauu 110 ouepeau

3) IIporpamMmmuypoBaHue, KOTOpOe WCMH0JIb3yeT TOJbKO OJIUH TIPOL[eCC

4) TIporpamMmMHpoBaHue, KOTOPOE UCIO/Ib3yeT OJHO SIAPO MpoLeccopa

45. YUto TaKoe aHa/IU3 NPOU3BOAUTE/TbHOCTH NMapaslle/IbHbIX CUCTeM?
1) OueHka 3¢)@eKTUBHOCTH Tapasuie/IbHbIX BBIUYMCIEHUN

2) OLieHKa CKOPOCTH BBITIOJTHEHUS 3a/lauy Ha OZJHOM Mmpoliecce

3) OLieHKa KauecTBa CUHXPOHHU3AI[MX TTIOTOKOB

4) OLieHKa MCII0/Ib30BaHMs TTaMSTU

Kirou K Tecry:

1.2 2.1 3.1 4.1 5.2 6.2 7.1 8.1 9.1
10.1 11.2 12.1 13.1 14.2 15.1 16.1 17.1 18.1
19.1 20.1 21.1 22.1 23.1 24.1 25.1 26.1 27.1
28.1 29.1 30.1 31.1 32.1 33.1 34.1 35.1 36.1
37.1 38.1 39.1 40.1 41.2 42.1 43.1 44.1 45.1

IITka/s1a oLeHMBaHHs pe3y/IbTaTOB TeCTUPOBAHMSA

% BepHBIX pellleHU (OTBETOR) [1Ikamna orjeHUBaHUs
85-100 OTJINYHO
70 - 84 XOpOLI0
50- 69 YZ,0B/IETBOPUTEJILHO
0-49 HeyJOBJIETBOPUTE/IEHO

6.2.4. TIpuMepsl 3aja4 NpPU pa30ope KOHKPETHBIX CUTYaI{Hi

Tema 1. O6wue noHsiMust OUCYUNAUHBL.

I1K-2.

1. Hanucate nporpammy Ha C/C++, KOoTOpasi peajv3yeT MPOCTOW aJrOpUTM
napasijie/lbHOW COPTUPOBKM (Haripyumep, COPTUPOBKA CJIMSIHUEM) C MCIO0J/Ib30BAaHUEM
NMOTOKOB. OrnMcarbh, Kak IMporpaMma [JeJUT 3a7a4d MexAy II0TOKaMU U Kak
IIPOMCXOJUT UX CUHXPOHU3ALIUS.
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2. IlpoBecTn »>KCriepUMeHT C pa3MUYHBIMA aJrOpUTMaMu (HarpuMmep,
COPTUPOBKA  My3bIDbKOM ¥ ObICTpass  COPTUPOBKA) /i  OL[eHKA  UX
TIPOM3BOJUTE/IbBHOCTH B OJHOIOTOYHOM M MHOT'OINOTOUYHOM pexkumax. [1oAroToBUThL
oTueT C rpa¥kKamy, MOKa3bIBAKOI[MMU BpeMs BBITIOJIHEHUS B 3aBUCUMOCTH OT
KOJIMYeCTBa JJaHHbIX.

3. [IpoaHanu3upoBath 3aauy napasienbHOro BeluMc/ieHus: uncen ®ruboHauuu
C VICII0/Ib30BaHMeM peKypCHUU U TTIOTOKOB. Hanucats nporpammy, KOTopasi BbIYMC/ISIeT
n-e uucio PuboHauuum MapassielbHO, W CPAaBHUTb TIPOM3BOAUTENILHOCTb C
TI0C/Ie0BaTeIbHBIM PellleHUeM.

Tema 2. Cucmembl ¢ obujeli namamblo. HuskoypoeHegoe napanienbHoe
npo2pammuposaHue..

I1K-2.

1. PeanmmusoBath nporpamMmmy Ha (C/C++, KOTOpas MCIIO/b3yeT MbIOTEKChI [Jis
TpeJOTBpallleHVs] TOHKWA [aHHbIX B MHOI'OIIOTOUYHOM TIpW/IOXKeHWHU. Ornucatb, Kak
MBIOTEKChI 00eCTIeunBat0T CHHXPOHK3ALMI0 TIOTOKOB.

2. Hamucatb mporpaMmy, KOTopasi MoZie/iupyeT paboTy 6aHKa ¢ HeCKOJTbKUMU
cyeTaMy, I0O3BOJISIA HECKOJIbKUM ITOTOKaM OJHOBPEMEHHO BbIMOJIHAThL OIlepaLiyu.
Wcnonb30BaTh MexXaHU3Mbl CUHXPOHHU3aLUWK [yl o0ecrieueHHsi KOPPEKTHOCTH
oreparui.

3. IlpoBecTn 3KCmepuMeHT MO W3MepeHUI0 BPEMEeHH BBINOJIHeHUs 3a7ad B
cuctemMax C oOIeld TamsATbI0 TPHA UCIOJb30BAaHUM PA3/IMUHBIX MeXaHU3MOB
CUHXPOHM3aLIMU (MbIOTEKChI, ceMmadophbl, aToOMapHbIe orepaiuu). [1oroToBUTh OTUeT
C BbIBOZ,AMH O TIPOU3BOJUTE/THOCTH.

Tema 3. Cucmembl ¢ obweli namsambto. OpenMP.

I1K-2.

1. Hamucare mnporpammy Ha C/C++, wucnons3ywigyro OpenMP s
Tapasuie/M3aly BbIUMC/IeHHWs CYMMBI 3/1eMeHTOB MaccyBa. Onucarh, Kak JUPeKTUBBI
OpenMP BnusitOT Ha pasjesieHre paboThl MeX/1y MOTOKaMHU.

2. Co3pars rporpaMmmy, Kotopas ucrnosibzyetr OpenMP a1 pacriapasieniviBanys
[IUK/a, BBIUKCIIsIONIEro ¢akropuan urciaa. OObsSCHUTH, Kakve MperMyIlecTBa 3TO
[laeT I10 CPAaBHEHUIO C T10C/Ie/0BaTe/IbHbIM BEIUYMCIIEHUEM.

3. IlpoBecTn aHamU3 TPOM3BOAUTE/IbBHOCTU TPOrpamMMbl C MCIIOJ/Ib30BaHUEM
OpenMP 11 pas3mvuHbIX pasMepoB BXOJHBIX [JaHHbIX. [IO0ArOTOBUTHL OTUeT,
CPaBHHUBAIOLLIMKA BpeMsl BBINIO/IHEHWS B 3aBUCMMOCTH OT KOJIMYeCTBa IIOTOKOB U
pa3mepa MaccuBa.

Tema 4. Message Passing Interface.

IIK-2.

1. Hamwmcare 1niporpammy Ha C/C++, wucnonssyromyro MPI g
pacriapajuie/iiBaHusl 3a/@ud  CyMMMpPOBaHuUsl MaccuBa. OrnucaTb, Kak [JaHHbIe
repeiatoTCsl MeXKY TIPOLiecCaMy U Kak pe3y/ibTaT COOMpaeTcs.

2. Co3path mporpamMmy, KoTtopas ucnosiblyer MPI njis perenust 3ajauu
"TTapannensHOM cOpTUPOBKH''. OMcaTh, KaK OCYIECTBISIeTCS 00MeH COOOITeHUsIMU
MeJKJy NpoLieccaMy Y Kak JOCTUTaeTCsl CMHXPOHU3aLUs.

3. IIpoBecTH 3KCIIEpUMEHT I10 CPaBHEHHIO IPOM3BOUTE/IbHOCTU IPOrpamM,
vcnosb3yromux MPI u OpenMP g5 pelieHusi OAHOM M TOM »Ke 3azauu. [1oAroToBUTH
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OTUeT C BbIBOJAaMH O TOM, B KaKUX CUTyal[UsiX JIyyllle MCI0JIb30BaTh KaXKIyHO W3
TEeXHOJIOTUH.

Tema 5. Mooeab akmopos.

IIK-2.

1. HamucaTh mporpaMMy Ha s3blKe, TOJJep>KUBAlOIleM MOJe/b aKTOPOB
(naripumep, Erlang unmu Akka Ha Scala), asis peanv3aiuu mpocToii cucteMbl 0OMeHa
coobleHusIMU MeXy akTepaMu. Omucatb, KaK akTepbl B3aUMO/€HCTBYIOT JAPYT C
JPYTOM U KaK ZI0OCTUTaeTCs aCHHXPOHHOCTb.

2. Co3paTh MpuUIOXKeHWe, WCII0Jb3yIolljee MOJie/lb aKTOPOB [jisi 00paboTKu
3arpocoB B BeO-cepBepe. OOBSICHWUTb, KakK MoJie/lb aAKTOPOB  I103BOJISIET
MacITabupoBaTh CepBep U YIPaBJIATb COCTOSTHUEM.

3. [IpoBecTy aHa/M3 NPOM3BOIUTETLHOCTU CUCTEMbI HA OCHOBE MO/Ie/Th aKTOPOB
10 CPaBHEHUIO C TPaJULIMOHHBIMH TTOTOKaMU. [10ATrOTOBUTH OTYET, B KOTOPOM Oy/leT
OMHMCaHO, KaK MOJe/ib aKTOPOB CIIPaB/sieTCs] C BbICOKOM Harpy3kod W Kakue eCThb
OrpaHUYeHMUs.

IIIkasa oneHUBAHUS

[ITkania oLleHMBaHUS KpuTepuu olieHMBaHUS
«OTAMUHO» 00yYaroIMICs SICHO U37I0XKHUIT YC/IOBHE 33/]auH, pPelieHre 000CHOBAas
«X0po110» 00yyYaroImuics SICHO M3/I0XKU/I YCI0OBUe 3a/jaud, HO B 000CHOBaHUU
pelilieHUs] UMEIOTCSI COMHEeHMUS;
«Y 10B/IeTBOPUTETHHO» oOyvaromuicss HW3/0XKWI pellieHWe 3a/aud, HO 000CHOBAaj ero

(hopMy/TMPOBKaMH 0ObIIEHHOTO MBIIILIEHHST;

«HeyznoBneTBopuTeibHO» | 0OyUarOMIMICS He YSCHWU/ YC/IOBHE 3a/jauM, pelieHre He 000CHOBa
6o He caan paboTy Ha MPOBepKY (B Ciydae IMPOBeieHus! PelleHHst
3ajlau B MMCbMEHHO (popme).

6.2.5. Temnl g5 pedepaToB

Tema (pa3gen) Bornpocsi

Tema 1. OOI1mye MOHATHS ITK-2

COBPEMEHHbBIX BBIUMC/IEHUSX.
2. OcHOBHBIe TIPUHLUIIBI [TapasUIe/IM3Ma: pasjeseHye 3ajiad,
CUHXPOHHM3aL1s U yIIpaBJieHre ITI0TOKaMHU.

3. Pasmnune Mexxzly napasuiesIM3MOM U KOHKYPeHLIe: TIOHATHS U
TIpUMepBI.

4. ApXUTeKTypbl Napajle/IbHbIX BIYMCIIUTE/IbHBIX CUCTEM:

MHOT' OITPOLIeCCOpPHbIe U MHOI'OIIOTOYHbIE CUCTEMBI.

6. [IpuMepe! a/IrOpUTMOB, UCTI0/Ib3YIOLIUX I1apaslie/IbHOe
[porpaMMUpOBaHue: COPTUPOBKA, ITOUCK U T.J,.

7. Posib OrepaijiOHHbIX CUCTeM B yIpaB/IeHUH Iapajijle/IbHbIMU
3a/lauaMu.

TeXHOJIOTHM.
9. CpaBHeHue napanienbHOro NpOrpaMMUpPOBaHUs C IPYTUMU

[TICLIATUIHBL. 1. OnpefesieHye napasuie/IbHOTO TPOrpaMMUPOBaHUS U ero 3HaueHue B

5. IlpenmyiiiecTBa ¥ HeIOCTaTKX Napasi/ie/lbHOrO IPOrpaMMHPOBaHMUS.

8. Byayiiiee napasie/ibHOro MPOrpaMMHPOBaHUsI: HOBbIE TeH/IeHLIUU U
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rapaiuirMam# (Harpyumep, pacrpesie/ieHHOe ITPOrpaMMHPOBaHHe).
10. BnusiHue napasuiesibHOTO MPOrpaMMUPOBAHKS Ha
MIPOU3BOAUTE/TBHOCTD TIPHJIOKEHHH.

Tema 2. CucteMmsl ¢ o01ei
rnamsaTer0. HuskoypoBHeBoe
rapasiieslbHoe
[pOrpaMMHpOBaHUe. .

[TK-2

1. OnpenenieHre cucTeM C 00IIel MaMSTBIO: apXUTEKTypa U TIPUHLIUTIBI
paboThI.

2. OCHOBHBIE KOHLIETILIMY HU3KOYPOBHEBOI'O Mapasljie/ibHOro
MPOrpaMMUPOBAHUS: CUHXPOHU3ALIUs, O/TOKHPOBKU, MBEOTEKCHI.

3. IIpo6ieMbl, BO3HUKAIOIIME B CUCTEMAX C O0IIIel TTaMsIThbIO: TOHKH,
B3auMHbIe OJIOKHPOBKH.

4. [Ipumepb! HU3KOYPOBHEBOIO Napaslie/IbHOr0 MPOrpaMMHUPOBaHUS Ha
C/C++.

5. BiusiHue apXUTeKTypbl IPOLIeCCOPOB Ha NIPOM3BOAUTE/IBHOCTD
Trapasiie/ibHbIX TIPUIO’KEeHUH.

6. Vcrionb30BaHKe aTOMapHbBIX OrepaLyii [i/isl yIpaB/ieHUs JaHHbIMU B
CHUCTeMax C 0011Ieid TTaMsIThIO.

7. [ebarrvHr v TeCTUPOBaHUe Tapaslyie/IbHbIX POTPAMM: METOZbI U
WHCTPYMEHTBHI.

8. OnTumu3aLys NpOM3BOAUTE/TLHOCTH NIPUIOJKEHNH B CUCTEMaX C
00I111eH MaMATHIO.

9. CpaBHeHVe HU3KOYPOBHEBOI'O U BEICOKOYPOBHEBOT'0O Napasule/lbHOro
[POrpaMMHPOBaHUSI.

10. Byay1iee HU3KOYPOBHEBOI'O Mapasljie/IbHOr0 NPOrpaMMUPOBAHUS:
HOBbIE TEXHOJIOTHH U TIOAXO/BL.

Tema 3. Cuctemsl c o011Iei
rnamsTer0. OpenMP.

[TK-2

1. Onpegenenue OpenMP 1 ero poJib B rapasieibHOM
MPOrpaMMHpPOBaHUM.

2. OcHoBHbIe KOHCTPYKIMU OpenMP: nupekTuBbl, GyHKLUU U
TiepeMeHHbIe Cpe/ibl.

3. ITIpuMepsI napasieM3anuu HUKJIOB C UCT0Jib30BaHreM OpenMP.
4. CvHXpOHHM3aLMs II0TOKOB U yIipaBjieHue pecypcamu B OpenMP.
5. Ilpermy1iecTBa U HeZJOCTAaTKXA UCTIOb30BaHus OpenMP B
pa3paboTKe MPUIOXKEHUH.

6. OrTuMu3alys TIPOU3BOAUTENBHOCTHU TIpUIoKeHui ¢ OpenMP:
TpYMepbl ¥ peKOMeH/aL[1H.

7. CpaBHenre OpenMP ¢ apyrumu 6ubiMoTeKaMu rapasiiesibHOro
rporpaMMupoBaHusi (Hanpyumep, Pthreads).

8. IIpumeps! ycriertHoro npumeHeHus OpenMP B HayuHBIX U
WH)XeHePHbIX 3a/iayax.

9. OrpaHnyeHus U CJI0XKHOCTH, CBSI3aHHbIE C UCTIO/Ib30BaHUEM
OpenMP.

10. Byayiiee OpenMP: pa3BuTHe CTaHAAPTOB U HOBbIE (DYHKI[UH.

Tema 4. Message Passing
Interface.

[TK-2

1. Onpepnenenue Message Passing Interface (MPI) u ero Ha3HaueHue.

2. OCHOBHBIE KOHIIEMIMU U IPUHIUITEI paboThl MPI: oTripaBka u
roJryueHue coobIIeHn .

3. KonnektuBHble ornepauuu B MPI: broadcast, scatter, gather u apyrue.
4. TIpuMephbl peasv3alivy Mapasie/bHbIX MPUI0KeHUH C
ucrionb3oBanreM MPI.

5. ITpousBogutensHOCTE MPI: O1leHKa 1 OnTTUMU3aLIus.

6. CpaBHeHue MPI c gpyrumu rogxozamu K rapasie/ibHOMy
TIPOrpaMMUPOBAHUIO.
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7. Ilpumeps! npumeHeHyss MPI B BbICOKOIIPOU3BOAUTE/BHBIX
BBIUMC/IEHUSIX U HAYYHBIX UCC/IeJ0BAHUSX.

8. IIpobeMbl, BO3HUKAFOIIME TIPU MCIT0/Ib30BaHnU MPI: oT/azika u
TeCTHpOBaHue.

9. Byayiuee MPI: HOBbIe 1TOAX0/bI U pacCLlVpeHus.

10. Kak MPI BiusieT Ha apXUTeKTYypy TapasjieibHbIX CUCTEM.

Tema 5. Mojenb akTOpOB.

[TK-2

1. OnpesiesieHyie MO/Zie/Id aKTOPOB U e€ 3HaueHue B apasijieslbHOM
TPOrpaMMHPOBaHUH.

2. OCHOBHbIE KOHLIETILIUM MO/IeJTd aKTOPOB: aKTephl, COOOIIeHus,
ACMHXPOHHOCTb.

3. [IpeumyiriecTBa U HeJOCTaTKU MOZ eI aKTOPOB I10 CPaBHEHUIO C
JIPYTMMU TMapaZurMamu.

4. Peanuv3auysi MOZIe/IM @KTOPOB B Pa3/IMYHBIX A3bIKAX
rporpaMMmupoBanus (Hanpumep, Erlang, Akka).

5. [IpuMeps! yCriemHoro npruMeHeHUs: MOJle/Id aKTOPOB B peajlbHbIX
TIpOeKTax.

6. CpaBHeHHe MO/ie/I1 aKTOPOB C TPAJAULIMOHHBIMU [TOTOKaMH U
TrpoLieccamu.

7. TIpo6sieMbl ¥ BBI30BBI, CBsI3aHHbIE C UCTIOIb30BaHUEM MO/Ie/n
aKTOPOB.

8. [IprMeHeHNe MO/l aKTOPOB B pacripe/ie/I8HHbIX CUCTeMax.

9. Byayliee Mmoze/nd akTOPOB: HOBbIE TIOAX0/bl U TEXHOJIOTHH.

10. CpaBHeHHe pa3/IMUHbIX peaau3aliiii MOJenu aKTOPOB U UX

IIpYMeHeHle B I1apd/ljIeJIbHbIX CHMCTeMaX.

IIIkana onjeHUBaAHUS

IITkana orjeHUBaHUS

Kpurepuu oljeHUBaHUs

«OTMuHO» OOyuatormiicss TAyOOKO U CofiepKaTelbHO pacKpbIBaeT TeMy
CaMOCTOSITe/ILHOM paboThl, He AOMyCTHB OMIMOOK. OTBET HOCUT
Pa3BepHYTHIM ¥ UCUEPIbIBAKOLMN XapaKTep.

«Xopo1Io» OOyuaromuiics B 1]eJlOM PAacKpbIBaeT TeMY CaMOCTOSITe/TbHOM

paboThl, OAHAaKO OTBeT XOTs Obl Ha OJWH W3 HUX HE HOCHUT
Pa3BepHYTOr0 U MCUepIbIBAIOIIET0 XapaKTepa.

«Y [I0BJIETBOPUTE/ILHO»

OOyuarouiicsi B IIeJIOM pPAcCKpbIBaeT TeMy CaMOCTOSITeTbHOM
paboTsl U flonycKaeT psifl HETOUHOCTel, pparMeHTapHO pacKpbIBaeT
COJilep)KaHue TeOpeTUYeCKUMX BOINPOCOB WM HX pacKpblBaeT
cojiep>kaTesibHO, HO [I0IyCKasl 3HaYUTe/IbHble HeTOYHOCTH.

«HeypoBierBopuTeibHO»

OOyuaroruiicss He BJajieeT BbIOPAHHOW TEMOW CaMOCTOSITe/TbHOMN
paboThI

6.3. OIEHOYHBbIE CPEACTBA ITPOMEXYTOYHOI'O

KOHTPO/JIA

Bonpoce! /151 NO0AroTOBKYM K NPOME)XYTOYHOH aTTeCcTaliy [0 HTOraM 0CBOeHMS
pucounuivebl IlapaniensHoe nporpaMMupoBaHue:

IIK-2.
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LCONU A WN

[TonsiTHe mapasisiesibHOe TIPOrpaMMHUPOBaHUE
Apxurtektypa BC. Knaccudukaiius no ®@avuHHYy.
ApXUTeKTypa OHOIPOLIeCCOPHOM MalllWHBI.
ApXUTeKTypa C pa3/iesisieMoil MaMsThiO.

ApxuTeKTypa C pacrpe/ie/ieHHON MaMsIThO.

[Tyt foCTH>KeHUs Tlapasijien3ma.

[Tapanienn3M Ha ypoBHe KOMaH/I, TOTOKOB, MPOIL[eCCOB.
Ananmu3 3¢)peKTUBHOCTH Tapasiyie/ibHbIX BHIUYMCIEHUH.
3akoH Ampara.

[Tpo6nembl pa3paboTKH Mapasiie bHbIX MPUI0KEHHH.
[Tpob6sieMa TOHKU JJaHHBIX.

[Tpo6sieMbl CUHXPOHU3ALWH.

[Tpo6sieMbl KellMpyeMoii MaMsITH.

Mopenu napasiebHbIX NPUIOKEeHUU.

ITonaTre nortoka.

CTpyKTypa IoTOKa.

CocCTosiHMS TOTOKOB.

Uto Takoe POSIX.

Co3,anHe, KOHTDOJIb U 3aBePIIE€HKE BbLINTO/THEHHA IIOTOKOB.

Otnuume Mexxay join u detach.

[lepesaua mapaMeTpoB B [IOTOK
[IpuocTaHoB/ieHME TIOTOKA.

[IpropuTeThbl IOTOKOB.

JIokanbHOe XpaHW/IuLLe [MOTOKa.

[1yy1 HOTOKOB.

[ToHaTHE KpUTHUYeCKast CEeKLUS.

CpezcTBa CUHXPOHU3ALMH.

CpepzcTBa [/11 B3aUMHOI'0 UCKJ/TFOUEHUS.
Monitor.

Mutex.

CurHasibHble COOOIIIeHHSI.

Cemadopsbl.

AToMapH®bIe orepalyu

KoHKypeHTHbIe KOJIIeKL[UU

Pabora c 3agauamu

OpenMP. ITonsitue Fork-Join napannenusma.
OpenMP. [TupeKTHBbI U (QyHKIIUH.

OpenMP. ITapanienbHbIe U ITOCeI0BaTe/IbHBIE 00IACTH.
OpenMP. Moje/b faHHBIX.

OpenMP. PacripeziesieHrie pabOTHI.

OpenMP. CunxpoHu3arys.

OpenMP. bapesep.

OpenMP. Kputnueckue ceKLUU.

OpenMP. I'ouka faHHBIX. [JrpeKkTrBa atomic.
OpenMP. 3amku (locks).
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46. OpenMP. CorsacoBanHbIi 006pa3 mamsatu. JupekTtusa flush.

47.  HWcnoss3oBanue OpenMP.

48. OcHoBHble TIOHATUS MPL.

49. Ctpykrypa nporpammel MPIL.

50. MPI. Ilepegaua coobieHH MEXKIY IBYMS TIPOIIECCAMM.

51. MPI. OcHOBHbIe THIIbI OTIepali TlepeJjauu JaHHBIX.

52. MPI. Heb6nokupytoiiuii oOMeH.

53. MPI. Brokupyoiuii 06meH.

54. MPI. BrinonHeHue onepaijyii ippeMa U repejiaud OAHOU (QyHKIIUeM.

55. MPI. ba3oBbie THUIIbI JAHHBIX.

56. MPI. ITonb30BaTe/IbCKUE TUTTBI JAHHBIX.

57. MPI. KonnektuBHble oneparuu. KoMMyHUKaTOPEI.

58. MPI. BupryasbHble TOOJIOTHUH.

59. Mopgenb akTopoB. OCHOBHAas KOHL[EIL[HS.

60. Mogenb akTopoB. CTpoeHHe aKTopa

61. Mogenb akTopoB. Co3/jaHKe 3K3eMIUISIPOB WIU CUCTEM aKTOPOB.

62. Mogenb akTopoB. [loBeeHne U COCTOsIHME akTopa.

63. Mopgenb aktopoB. Akka. ActorSystem.

64. Mogenb akTopoB. ActorRef, MOUTOBBII LUK U aKTOP

65. Mopenb aktopoB. Akka. /lucrieuepsi.

66. Mogenb akTopoB. Akka. AKTOpHI U CceTb

67. Pa3miuus Mexay rapajieii3MOM U KOHKYPEHTHOCTBIO.

68. Uro Takoe JO)kKHOe TIpOOy»KJeHue (spurious wakeup) B KOHTEKCTe
MHOT'OITOTOYHOCTHU?

69. TIlpuniumns pabotel ¢ Condition Variables (yc/ioBHBIMY TilepeMeHHBIMH).

70. UYro Takoe deadlock (B3ammHasi OJIOKUPOBKA) YW METOABI eé
TpeJOTBpalLlleHus ?

71. Pomp memory barriers (6appepoB mTaMsaTH) B MHOTOIIOTOYHBIX
TporpamMmmax.

72. OcobenHoctu mporpamvupoBanuss Ha CUDA s maparienbHBIX
BbluMceHur Ha GPU.

73. Kak paboraer wMmojenb TMaMsaTM Java M Kak 3TO BAMSeT Ha
MHOT'OITOTOYHOCTh?

74. Tlpumenenue lock-free u wait-free anropuTMOB B mapasiebHOM
NPOrpaMMHUPOBAHUM.

75. MWcrnonb3oBaHve mNpPOGWIMPOBIIMKOB U OTJIQJUUMKOB [Ji aHaau3a
Trapa’suie/ibHbIX TTPOrpaMM.

6.4. MeToguuecKkue MaTepuasbl, onpejae/sonye NpoueaAypbl OLeHUBaHUA
3HAaHUM, YMEHHUM, HABbIKOB M (W/IH) OMbITa JAeSATe/IbHOCTH, XapaKTepU3yHIHX
jTanbl (JOPMHUPOBAHUA KOMIIETEHIMH

OCHOBHOM 1leJIbl0 TPOBE/IEHUs] TIPOMEXYTOUHOM aTTeCTaljuu  SIB/ISIETCS
oripejiesieHHe CTereH!U JOCTHKeHUsI 1jeJield 10 yueOHOM AUCIUTIMHE WY ee pa3ziesiaM.
Ocy1iecTBsieTCsl 3TO TPOBEPKOM M OLIEHKOM YPOBHSI TeOpeTUUeCKOM 3HaHHWM,
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TIOJTyUeHHBIX O00YyUaroIUMHCS, YMeHHs TPUMEHSITh UX B PeIleHUM TPaKTHUYeCKUX
3a7a4, CTeTIeHW OBJIaZieHHs] 00yUaroI[UMHCS TIPAKTUUeCKUMU HaBbIKaMU U YMEHUSIMHU
B o0Beme TpeboBaHUi paboueli MporpaMMbl MO AMCLUATIIMHE, a TaKXe WX yMeHHe

CaMOCTOSATe/ILHO PaboTaTh C yuebHOM TUTepaTypou.

OpraHu3aiysi TpPOBeJieHUs] TIPOMEXKYTOUHOM aTTeCTal[ii perjiaMeHTHUpOBaHa
«[TonmokeHreM 00 opraHu3alK 0Opa3oBaTe/NLHOrO TMpolecca B (egeparbHOM

rocyagapCTBeHHOM dBTOHOMHOM O6p&30BaTEJILHOM yYupexaeHnu

MOJINTeXHUYECKUH YHUBEPCUTET»

«MOCKOBCKUN

6.4.1. IToka3arenu oleHUBAHUSA KOMIIeTEHI[UN Ha Pa3/IMYHbLIX 3Tanax MX
(¢opMuUpOBaHUA, [JOCTIDKEHHE O00yYalImUMHUCA IUIAaHHPYEeMbIX pe3y/J1bTaToB

00yueHHs 10 AUCIUIUTHHE

Ko u HanmenoBanue Kommnerennun ITK-2. Cnocoden paspadaTbiBaTh Tpe00OBaHUA U
MPOEKTHPOBATh MPOrPaMMHOe ofecreueHne

Kpurtepuu oneHMBaHuA

I1O Ha s13bIKe HU3KOTr'0
YPOBHSI

YaCTUYHO BJlaZieeT
Ba3oBbIMU HaBBIKAMU

Jrtan
(YpoBeHn)
Hey/I0BJIETBOPUTE/ILHO | Y/I0BJIETBOPUTE/ILHO X0poLIo OT/IMYHO
3HaTh Ob6yuarormiics Ob6yuarormics O6yuaroumics Ob6yuarormics
JEMOHCTPHUPYET TOJTHOEe JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
OTCYTCTBHUE WU HeIoJIHOe COOTBETCTBUE | YaCTHUUHOe TI0/IHOE COOTBETCTBHE
HeJI0CTaTOYHOe C/Ie[yIOIMX 3HAHUM: COOTBETCTBHE C/le[yIOIMX 3HAHUM:
COOTBeTCTBHe CeAyomux | OCHOBHbBIE C/lefyroUMx 3HaHUH: | OCHOBHBIE
3HAHWH: XapaKTepUCTUKH | OcHOBHbIe XapaKTepUCTHKH |
OcHOBHbIE rpe/iHa3HaueHHe SI3bIKOB | XapaKTepPUCTUKH U rpeiHa3HaueHue
XapaKTepUCTUKU U TIPOrpaMMHUPOBAHUA InpegHa3sHavyeHue S3BIKOB
TIpe/IHA3HAUeHHE A3BIKOB HU3KOTO YPOBHS SI3bIKOB MPOrPaMMHUPOBaHUs
MPOrPaMMHUPOBaHUsl | HU3KOTO YPOBHSI
IIPOrpaMMHPOBaHHUS
HU3KOI'0 YPOBHS
HHU3KOTO YPOBHS
yMeThb OO0yuaroLuiics He yMeeT O0yuatoruics O6yuatorutics O0yuatoruics
WU B HEJOCTaTOYHOM JIeMOHCTPUPYeT JeMOHCTPUPYET JIeMOHCTPHUPYET
CTEeTIEHU YMeeT HEIOJTHOEe COOTBETCTBHE | YaCTUUHOE TOJTHOE COOTBETCTBHUE
Hcrnonb30BaTh MOHUMaHUE | CAeAYHOLIUX YMEHUH: COOTBETCTBHE CTIeYIOIUX YMEeHUH
ApXUTEKTYPhI Hcrnonb30BaTh C/IeyIOIUX yMeHuit: | Mcrosib3oBath
BUPTYaJIbHOM MaIlllHBI MIOHUMaHHe Vcrionb30BaTh MIOHUMaHHe
s13bIKa HU3KOTO apXUTEKTYPHI MOHUMaHHe apXUTEKTYPhI
BUPTYa/bHOM  MallMHBI | apXUTEKTYPbI BUPTYa/IbHOM MaIllHBbI
sI3bIKa HU3KOTO BUPTYaJIbHOM sI3bIKa HU3KOTO
MalIWHHI 3bIKa
HU3KOTO
Biaajgers | OOyuaromiics He Bnafeer | O6yuatomuiics Bnageer | Obyuaromumcs O0yuatoruics
WIN B HEJJOCTaTOUHOM B HETOJIHOM U JOTYCKarTCst CBOOOJHO TIPUMEHSIET
CTETIeHH BJIaJeeT: TIPOSIBTISIET He3HauuTe/TbHbIe TMOTyYeHHbIe HaBbIKH, B
Ba3oBbIMU HaBBIKAMU HeJJOCTaTOUYHOCTh oumbKy, TIOJTHOM 00BeMe
pazpabotku [10 Ha si3piKe | BriafeHust: Ba3zoBbiMu HETOYHOCTH, BazieeT ba3oBbIMU
HU3KOr'O YPOBHS HaBBbIKaMH{ pa3paboTKu 3aTpy/HeHUs, HaBBbIKaMU pa3paboTKu

I1O Ha s13bIKe HU3KOTr'0
YPOBHS

34




paspabotku I10 Ha
SI3bIKE HU3KOTO
YPOBHSI

6.4.2. MeToauKa OLleHUBaHMS Pe3y/IbTaTOB MPOMEeXKyTOUHOM aTTecTalMu

[Toka3aTenssMM OL|eHMBaHWS KOMIIETEHLIMM Ha 3Tale [POMeXyTOYHOU
aTTecTalyy Mo AucuuruiviHe «[lapaniensHoe MporpaMMHUpOBaHUEY SIBJIIFOTCS
pe3y/bTaThl 00yUeHUs 10 JUCLIUTIIHE.

O].[EHO‘-IHBIﬁ JIUCT PE3y/IbTdTOB OﬁyIIEHl/lH Mo JUCIUMII/INHEe

K YpoBeHb
OA c(hopMHUPOBAaHHOCTH
KOMITeTeHLIN 3HaHus YMeHnus HagBbiku
KOMIIETEHLIUM Ha JaHHOM
" JTarie / OL[eHKa
Ha ypOBHe Ha YPOBHE YMeHHUM: | Ha ypOBHe HaBBIKOB:
3HAHUHU: ymeTb 6a30BbIMU HaBbIKAMU
3HaTh OCHOBHBIE | WCTIONb30BaTh pa3pabotku I10 Ha
TK-2. XapaKTepUuCTHUKU IIOHUMaHHue SI3bIKe HU3KOT'O
Criocoben u apXUTEKTYPbI YPOBHS
paspabarbiBath rpe/jHa3HaueHWe | BUPTyalbHOU
TPeGOBAHMA M | oy 1 op MaIlMHb A3bIKa
TMPOEKTUPOBATE | horpaMMupoBaH | HU3KOTO YPOBHS
nporpaMmMHoOe WSl HU3KOrO
obecrieueHue ypOBHS
OreHka no AUCLUIIIMHE (CpeiHee aprudMeTHUYeCcKoe)

O1jeHKa I10 JUCLIUTIIMHE 3aBUCUT OT YPOBHS CDOPMHPOBAHHOCTH KOMIT@TEHLIUM,
3aKpeIrIeHHbIX 3a AUCIIUTUIMHOM, U TIpe/icTaB/isieT coboii cpegHee aprdmMeTrueckoe ot
BBICTAB/IEHHBIX OL[€HOK I10 OTZe/IbHBIM pe3yJ/ibTaTaM 00yueHWs (3HaHUS, YMEHUS,
HaBBIKH).

O1jeHKa «OT/JIMYHO» BBICTABJISIETCS, €C/TU CPe/IHee apu(pMeThUeCcKoe HaXOUTCS
B UHTepBasie ot 4,5 10 5,0.

O1jeHKa «XOpOILI0» BBICTABJISIETCS, €C/TU Cpe/iHee apru(PMeTHUeCKoe HaXOAUTCS
B UHTepBaJie OT 3,5 110 4,4.

O1leHKa «y/I0B/IeTBOPUTE/ILHO» BBICTABJISIETCS, €C/TU CpefiHee apudmeTHueckoe
HaXOJUTCS B UHTepBasie oT 2,5 70 3,4.

OueHka «HEYI0B/IETBOPUTE/IbHO» BBICTABJISIETCS, ecu cpezHee
apudMeTUUeCKOe HaxoAUTCsS B MHTepBasie oT 0 710 2,4.

[TpomeskyTouHast arrecTaljydss 0O0ydJaronuxcs B ¢opMe 3K3aMeHa IMPOBOAUTCS
10 pe3y/ibTaTaM BBITOJHEHUSI BCEX BHIOB yueOHOM pabOThI, MpeayCMOTPEHHBIX
yueOHBIM TIJTAHOM TI0 AuCHUTITHHe «[lapasiesbHoe TporpaMMUPOBaHKe», TIPH 3TOM
YUUTBIBAIOTCS Pe3yJIbTaThl TEKYILero KOHTPOJISI yCIIeBaeMOCTU B TeueHue cemecTpa.
OrieHKa CTeTeHH JJOCTKEHUST 00yUaroIMMUCS TUTAHUPYEMbIX Pe3y/IbTaTOB 00yUueHus
10 AVCLMIUIMHEe MPOBOAUTCA MperojaBaTesieM, BeAyL UM 3aHATHS 110 AUCLUTUINHE
MEeTOZOM SKCIepTHOM oreHKU. [lo uToraM mMNpOMeXyTOYHOM aTrTecTaluu Mo
JUCLUIIIMHE BBICTAB/ISIETCSI OL[EHKA «OT/JIUYHO», «XOPOLIO», «Y[OBJIETBOPUTE/TBHO»
W/ «HEYJOBJIETBOPUTE/ILHOY.

35



IIIxana oneHHBaHUA OnucaHue

BrbimoHeHb! Bce BUZBI yueOHOW pabOThI, MpeyCMOTPeHHbIe yueOHbIM
miaHoM. CTyZieHT [eMOHCTpUpYeT COOTBETCTBUE 3HaHWM, yMeHWH,
HaBBIKOB TIpMBE/leHHBIM B TabiMijax T[OKas3aresed, orepupyer
nproOpeTeHHBIMU 3HAHUSMH, YMEHUSIMU, HaBbIKaMH, NPUMeHsieT UX B
CUTYyaLUsiX TIOBBILIIEHHOM CJIOXKHOCTH. [Ipy 3TOM MOTYT OBITH AOMyILEeHbI
He3HauuTe/JbHble ~ OWIMOKM,  HETOUHOCTH,  3aTPyAHEHWs  TIpU
aHa/IMTUUECKNX Oreparysx, MepeHoce 3HaHUM W yMeHWH Ha HOBBIE,
HecTaHZapTHbIE CUTYaL[UU.

OT/IUUHO

BrbirnonHeHb! Bce BU/bI yueOHOM paboThI, MpelyCMOTpeHHbIe yueOHBIM
naHoM. CTy/leHT [JeMOHCTPUPYeT Hello/IHOe, TPaBU/IbHOe COOTBETCTBUE
3HaHWM, yMeHU, HaBbIKOB TIPHBe/IeHHbIM B Tab/MLIax roka3artesei, 11ubo
eC/I1 TIPY 3TOM OB/ ZOTyIIeHb 2-3 HeCyIleCTBeHHbIe OINOKU.

Xoporuo

BeirosiHeHB! Bce BH/bI Y4eOHOUM paboThI, TIpeyCMOTPeHHbIe yueOHBbIM
riaHoM. CTyZeHT JeMOHCTPHUDYeT COOTBETCTBHMEe 3HaHWi, B KOTOPOM
OCBellleHa OCHOBHasl, Haubosiee Ba)kHasl UyacTh MaTepuasa, HO TIPU 3TOM
JOTIylijeHa O/fHa 3HAUMTe/TbHas! OLIMOKa UIH HETOUHOCTb.

Y 0B/1IeTBOPUTE/IEHO

He BbimonHeH oguH wid 0Oonee  BUJOB  yueOHOM  pabOTHI,
MpelyCMOTPEHHbIX  yueOHbIM T1aHOM. CTyJgeHT J/IeMOHCTPUPYET
HEIOJTHOe COOTBETCTBHE 3HAHWM, YMeHWH, HaBBIKOB TPUBEJEHHBIM B
HeyznoBneTBoputesibH | TabnMilax — TOKasaTesel, JOMYyCKAlTCA — 3HAuMTesIbHble  OIIMOKH,

) TIPOSIB/ISIETCST  OTCYTCTBME 3HAHWM, YMEHWH, HAaBBIKOB TI0 Ppsay
ToKa3aTesie, CTY/IeHT WCIbITBIBAET 3HAUWTE/IbHbIe 3aTPYJHEHUs TIpH
OTIePUPOBAHMU 3HAHUSAMU U YMEHUSIMH TIPU WX TEPeHOCe Ha HOBbIE
CUTYaIWH.

7. OneKTpoHHas HH(OPMaLMOHHO-00pa3oBaTe/bHasI cpefa

Kakap1ii 00yuaroluiicss B TedeHHe BCero rnepuozia o0yueHus obecrieurBaeTcs
WHAUBU/Iya/JIbHBIM HeOorpaHWYeHHBbIM [OCTYIIOM K 3/IeKTPOHHOW HMH(OPMAaLMOHHO-
oOpa3oBarenbHOUM cpefle Yebokcapckoro wuHcTUTyTa (dunmana) MOCKOBCKOTO
TIOJIUTEXHAYECKOTO0 YHMBEpPCHTEeTa W3 JH000M TOUKH, B KOTOPOU MMeeTCs JOCTYM K

WHGOPMAI[MOHHO-Te/IEKOMMYHUKAIIMOHHOW ceTu  «VIHTepHeT» (Janmee — CeThb
«/IHTepHeT»), KaK Ha TeppuTOpHH (hrrana, Tak U BHE ee.
OneKTpoHHass WHGOPMAI[MOHHO-00pa3oBarebHasi Cpefla — COBOKYITHOCTb

MH(POPMALIMOHHBIX U Te/IeKOMMYHUKAIIMOHHBIX TEeXHOJIOTUM, COOTBETCTBYIOLIUX
TEXHOJIOTUUEeCKUX  CPeJCTB,  00ecreuuBallMX  OCBOeHHe  OOyYarolUMUCs
oOpa3oBaTe/IbHBIX MMPOrPaMM B MOJTHOM 00b&Me He3aBUCHMO OT MeCTa HaxOXK/eHUs
00yuaromxcsl.

OreKTpoHHasi UH(MOpPMaIMOHHO-00pa3oBaTe/ibHasi cpejia 00ecIieunBaerT:

a) AOCTYT K y4eOHBIM I/IaHaM, pabourM MporpaMMam JUCLIATIIMH (MOAyJielt),
MPAKTHK, 3/eKTPOHHLIM YyueOHbIM HW3[aHUsAM WM 3JIeKTPOHHBIM 00pa3oBaTe/bHbIM
pecypcam, yKa3aHHBIM B pab0ouMx MporpaMmax AUCLUTUIAH (MOy/iel), IPAKTHK;

6) dbopMupoBaHHe 3/1EKTPOHHOTO TMOPT(HOIMO 00YYarolerocs, B TOM UHCJIe
CcOoXpaHeHHe ero paboT U OI[eHOK 3a 3TH PaboThI;
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B) (pukcaruio xoja oOpa3oBaTebHOTO ripoijecca, pe3y/IbTaToB
TIPOMEXXYTOUHOM aTTeCTal[i U Pe3y/IbTaTOB OCBOEHUs TTPOrpaMMbl 6akaiaBpuara;

T) NpoBefieHre y4eOHBIX 3aHSATHM, TPOLIeAYP OLleHKH pe3y/bTaToB 00yueHwus,
peasu3aliisi KOTOPBLIX MpeAyCMOTpeHa C TIPUMeHeHWeM 3J/IeKTPOHHOTO 00ydeHwus,
JMVCTAHIIMOHHBIX 00pa30oBaTebHBIX TEXHOJIOTHH;

) B3aMOZIeHiCTBHE MeX/y YYaCTHHUKaMH 00Opa3oBaTe/bHOTO Tporiecca, B TOM
yKrc/ie CMHXPOHHOe W (W/IM) aCHHXPOHHOE B3aWMOZEMCTBHUSI TOCPEeJICTBOM CeTH
"NHTepHet".

DOyHKLMOHUPOBaHUE 3/IEKTPOHHOM MHGOpPMal[MOHHO-00pa3oBaTeIbHONM Cpefibl
obecmieuriBaeTcst COOTBETCTBYIOLL[UMU cpeaCcTBaMH rH(bOpMaLOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH U KBa/n(rKaleli pabOTHUKOB, ee UCTIO/b3YHOIINX
Y TIO/IieP>KUBAOIIIHX.

DOyHKIMOHUPOBaHUE 3JIEKTPOHHON MHGMOPMAI[MOHHO-00pa30BaTe/IbHONW Cpe/ibl
COOTBETCTBYET 3aKOHOZAaTeNbCTBY Poccuiickor ®Pefepariyu.

OcHoBHBIMU cocTabJisitoiMu DUOC punuana siBsOTCS:

a) CcalT UWHCTUTyTa B ceTd VIHTepHeT, paclo/IOXKeHHbId TI0 ajipecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii obecrieuriBaer:

- Joctyn oO0ydarommxcsd K yuyeOHbIM TIUlaHaM, pabouuM Tporpammam
OUCIUIUIMH, TPaKTUK, K W3JaHUAM 3/IeKTPOHHBIX OHO/IMOTEUHBIX CHCTEM,
9JIEKTPOHHLIM HHGMOPMAI[MOHHBIM U 00pa30oBaTe/NlbHBIM pecypcaM, YKa3aHHBIX B
pabounx mnporpammax (pa3genbl caiita «CBemeHuss 00 oOpa3oBaTenbHOMU
OpraHu3aLun» );

- nHOOpPMHUPOBaHMe 00yUaroIUXCsl 000 BCeX U3MEHeHHUsAX yueOHOro Ipoiiecca
(HOBOCTHas IeHTa CauTa, IeHTa aHOHCOB);

- B3aUMOJIENICTBME MeXKIy y4yaCTHUKaMH o0Opa3oBaTe/lbHOTO TIpoljecca
(moppa3menbl caiiTa «3agaTh BOIIPOC AUPEKTOPY»);

0) odwulManbHbIE 3I€KTPOHHBbIE ajpeca T0fpa3fiefeHuid U COTPYAHUKOB
uHCTUTYTa C SIHAEeKC-moMeHOM @polytech21.ru (CrTMCOK KOHTAKTHBIX JJaHHBIX
nozpa3zenenuii @unuana pasMelieH Ha oduluanibHOM caiiTe dunuana B paszene
«KOHTaKTbI», CIUCKA  KOHTAaKTHBIX  OGUI[HANbHBIX  3JIEKTPOHHBIX  JAHHBIX
nperofiaBartesieii  pasmellleHbl B mogpasfenax «Kadenpei») obecrieumBaroT
B3aUMO/IeNCTBUe MeXy yuyaCTHUKaMu 00pa3oBaTeibHOTO TIPOLiecca;

B) MMUHbIN KabuHeT oOyuarorierocsi (mopTdonuo) (BXoA B JIMYHBIM KaOWHeT
pa3MellleH Ha oduirasbHOM caiite @unuana B pasfene «CTyaeHTy» Tofpaszesie
«DJleKTpoHHasi MH(OPMallMOHHO-00pa3oBaTe/ibHasi Cpefla») BK/IOUaeT B cebs
nopTd0/IM0 CTYZeHTa, 37IeKTPOHHBIE BeIOMOCTH, PEUTHUHT CTYJeHTOB 1 00ecTieurBaerT:

- uKcaruro xoja 06pa3oBaTe/IbHOTO TIPOI[eCCa, pe3y/IbTaTOB TTPOMEXYTOUHOM
aTTeCTal[iu U pe3y/IbTaTOB 0CBOEHHs 00pa3oBaTe/IbHBIX IMPOrPaMM 00YUarOIIMMUCH,

- (hopMupOBaHUe 3/IEKTPOHHOTO TOPT(OIUO 00YUarol[erocsi, B TOM UYUCTIe C
coxpaHeHue paboT oOyuarolierocsi, pelieH3uil 1 OL[eHOK Ha 3TH paboThl,

r) 9J/IeKTpOHHble OWOMMOTEKH, BK/IIOYAIOIIME 3JIEKTPOHHBIE  KaTaJIOTH,
TOJIHOTEKCTOBbIE IOKYMEHThI U 0becrieurBaroIue J0CTyM K yueOHO-MeToguuecKuM
MaTepHrasaMm, BbIITyCKHBIM KBa/TM(HUKAIIMOHHBIM paboTaMm U T.JI.:

Yebokcapckoro uHcturyTa (punumana) - « MPEUC»
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1) 3/1eKTPOHHO-0M0/moTeuHble cucTemMbl (OBC), BK/IIOUAOIIe 371eKTPOHHbIIN
KaTasior 1 MOJIHOTeKCTOBbIE I0KYMEHTHI:

- ObC «JIAHb» -https://e.lanbook.com/

- O6pa3oBarenbHas miaTdopma FOpaiir - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) miaTdhopma udpoBoro obpasoBanus I[osmuTexa -https://Ims.mospolytech.ru/

)K) cucTteMa « AHTUIIIaruaT» -https://www.antiplagiat.ru/

3) cucreMa »37eKTpoHHoro mgokymeHtoobopora DIRECTUM Standard —
obecrieuriBaeT JOKyMeHTO0O0pOT Mexly Puranom U Y HUBEPCUTETOM;

1) cucrteMa «1C Ynpaenenve BY3oM DnekTpoHHbIN JekaHaT» (MOCKOBCKUM
TOJIUTEXHUYEeCKUI yYHHBepcuTeT) obecrieurBaeT (pUKcaijvio Xofa obpa3oBaTeIbHOTO
rpoliecca, pe3y/bTaTOB IPOMEXYTOYHOW aTTecTaldd W pe3y/JbTaTOB OCBOEHUS
obpa3oBaTe/IbHbIX ITPOrpamMM 00yJarOIUMHCS;

K) cucrema «POLYTECH systems» obecrieuriBaer WH()OPMAILIMOHHOE,
JOKyYMeHTa/lbHOe  aBTOMATU3WPOBAaHHOE  COTPOBOXKJeHWe  00pa3oBaTebHOIro
TpoLiecca;

n) cucTtema «ABUTYpUEHT» obecrieurBaeT JIOKyMeHTabHOe
aBTOMAaTH3UPOBAHHOE COTPOBOXKAeHHe Pab0Thl MPHEeMHOW KOMHCCHH.

8. IlepeueHb OCHOBHOW U [IOMOJIHMUTE/JHLHOM Yue0HOI J/HTepaTyphbl,
He00X0/{UMOi1 /I/If 0CBOEHUSI ANCLHMILIMHbBI
OcHOBHag iUTepaTypa:

1. Masnsasko, A. A. [IlapamienbHoe mnporpaMmMuUpoBaHMe Ha OCHOBe
TeXHOJIOTU openmp, cuda, opencl, mpi : yue6HUK 77151 By30B / A. A. MansBko. — 3-e
u3g., ucrp. u gon. — Mocksa : M3garensctBo FOpauT, 2025. — 135 ¢. — (Beiciiee
obpaszoBanme). — ISBN 978-5-534-14116-0. — TekcT : »3/eKTpOHHBIA //
OO0pa3oBarenbHas atdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562821.

2. Tpodumos, B. B. AsroputMu3zaiiysi ¥ mporpaMMUpOBaHue : yueOHUK IS
By30B / B. B. Tpodgumos, T. A. I1aBnoBckasd. — 4-e u3g. — Mocksa : M31aTenbCTBO
FOpaiit, 2025. — 108 c. — (Bricmiee obpa3oBanue). — ISBN 978-5-534-20430-8. —

TekcT : snekTpoHHbIM // O6pa3oBaTenbHasi maatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562040.
3. Kyb6eHckuii, A. A. ®PyHKIMOHAIBLHOE TTPOrPAMMHPOBaHME : YUeOHUK U

TPaKTUKYM /it By30B / A. A. Kybenckuii. — Mockea : M3gaTensctBo FOpaiit, 2025.
— 348 c. — (Buicuiee obpa3oBanue). — ISBN 978-5-9916-9242-7. — Tekcr :

9/IeKTpOHHbIM // (O6pa3oBarenbHasi Tmatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561074.
4, [TapongykanoB, B. [I. Ajiropurmuueckue si3bIKM U TIPOrpaMMUPOBAHUE:

OPAKOH : yuebnuk asis By3oB / B. [I. TlapongkaHoB. — MockBa : 3gaTenscTBO
FOpaiit, 2025. — 436 c. — (Bbiciiee obpa3zoBanue). — ISBN 978-5-534-13146-8. —

Tekct : anekTpoHHbIM // O6pa3oBaresnbHasi Tuiatdopma FOpaiit [cadit]. — URL:
https://urait.ru/bcode/567153.
S. Kyzapvna, E. B. OcHOBBI ajroputMusalii U MpoOrpaMMHpOBaHUsl Ha

s3pike C# : yueOHMK mayia By3oB / E. B. Kyapuna, M. B. OruHeBa. — Mockga :
W3narenscTBo FOpaiit, 2025. — 322 c. — (Bbiciiee o6pa3oBanue). — ISBN 978-5-
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https://urait.ru/bcode/562821
https://urait.ru/bcode/567153

534-09796-2. — TekcT : a/eKTpoHHbIH // Obpa3oBaTesibHas riaTdhopma FOpaidiT [caitT].
— URL: https://urait.ru/bcode/565466.

6. Tpodumos, B. B. AnropurMu3saiiyisi ¥ IporpaMMHUpPOBaHue : yueOHUK 1S
By30B / B. B. Tpodgumos, T. A. I1aBnoBckasd. — 4-e u3g. — Mocksa : V31aTenbCTBO
FOpaiit, 2025. — 108 c. — (Bricmiee obpa3oBanue). — ISBN 978-5-534-20430-8. —
TekcT : snekTpoHHbIM // OOpa3oBaTenbHasi maatgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/562040.

JononHuTenbHas auTepaTypa:
1. 3bikoB, C. B. IIporpammupoBaHue : yueOHHUK ¥ TIPAKTHKYM /IS BY30B /
C. B. 3bikoB. — 2-e u3/,., iepepab. u gor. — MockBsa : 3aarensctBo FOpaiir, 2025.
— 285 c. — (Beiciiee obpa3zoBanue). — ISBN 978-5-534-16031-4. — Tekcr :

9/IeKTpoHHbIM // OOpa3oBarenbHas Tnatrgopma Hpait [caiit]. — URL:
https://urait.ru/bcode/560815.
2. OrneBa, M. B. TIlporpammupoBaHue Ha s3bike C++: MpaKTAYECKUMN

KypC : yueOHUK /7151 By30B / M. B. OrHeBa, E. B. Kyzapuna, A. A. Ka3aukoBa. — 2-e
u3f., nepepab. u mon. — Mockea : W3gatensctBo FOpaiit, 2025. — 342 ¢. —
(Boiciiee obpa3oBanue). — ISBN 978-5-534-18949-0. — TeKcCT : 371€eKTPOHHBIH //
O6pa3zoBaTenbHast raTdopma FOpaiir [caiT]. — URL:
https://urait.ru/bcode/563618.

[lepuopuka:

1. W3Bectuss TynbCKOro TroOCyZapCTBEHHOI'O YHUBepcUTeTa. TexHhueckue
HayKU: Hayunb1i peLeH3UPYeMbIU JKypHaJL.
https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1.

- TekcT : 3neKTpOHHBIM.

2. Hayunemi mnepuoguueckuid >xypHan «BectHuk HOKHO-Ypanmbckoro
rocyJapcTBeHHoro YyHuBepcutetra. Cepusi «BpluMcIUTeNbHasi MaTeMaTHKa U
vHopMaTtuka» : HayuHbIM peljeH3upyeMbld >XypHas. https://vestnik.susu.ru/cmi -
TeKCT : 37IeKTPOHHBIM.

3. Hayunemi mnepuoguueckuid >xypHan «BectHuk HOKHO-Ypanbckoro
rocygapctBeHHoro  yHuBepcurteta. Cepus  «KoMmmbroTepHble — TEXHOJIOTUH,
yIipaBJ/ieHue, paZi03/1IeKTPOHUKA» HayuHbiit peLeH3UPYeMbIi
)XypHait. https://vestnik.susu.ru/ctcr - TeKCT : 3/71eKTPOHHBIM.

9. IIpodeccuonanbHbie 0a3bl JAHHBIX M HH(OPMAIHOHHO-CIIPABOYHbIE

CHCTEeMBbI
IMpodeccronanbHas 6asa
JAHHBIX ¥ UHGOPMALMOHHO- | VH(opMmariys o paBe COOCTBEHHOCTH (PEKBU3UTHI JOTOBOPA)
CIIPaBOYHBIE CUCTEMBI

TemaTHhuecKast 371eKTpoHHasi 61b/moTeka 1 6asa ayis

YHUBepcUTeTCKast o

TIPUKJ/IaZIHBIX UCC/IeIOBaHMH B 00/1aCTU 9KOHOMHKH,
vH(bOopMallMoHHas cucTeMa
POCCHS yTIpaBJieHus], COLIMOJIOT Y, TMHTBUCTUKHU, Guaocopud,

(bUI0/I0THUH, MEXXTYHAPOAHBIX OTHOIIIEHUH, IpaBa. CBOOOIHBIN

https://uisrussia.msu.ru/
JOCTYTI

Hay4yHas 3JIeKTPOHHas HayuHas snektponHast 6ubmoreka eLIBRARY.RU - 310
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https://vestnik.susu.ru/cmi
https://uisrussia.msu.ru/
https://urait.ru/bcode/560815

oubsmmoreka Elibrary
http://elibrary.ru/

KPYIHEeMIINI pOCCUICKUI MHPOPMAaLIMOHHO-aHA/IMTUUeCKUI
nopTas B 06/1aCTH HayK{, Te€XHOJIOTUH, MeJIULIUHBI U
oOpa3oBaHwUsl, cofepsKaluii pedepaTsl U TIOTHbBIE TEKCThI
Gosiee 26 M/IH HayuHBIX CTaTel ¥ MyOIMKaLMii, B TOM 4KcIie
3/1eKTPOHHBIe Bepcru 6osiee 5600 pOCCHICKUX HAYYHO-
TeXHUUEeCKUX )KyPHaJ/OB, U3 KOTopbix bosee 4800 )KypHa/ioB B
OTKPBITOM IOCTYTIe CBOOO/IHBIN JOCTYTI

caut VIHCTUTYyTa HayuyHOU
r“H(OopMal1H 110
0011]eCTBEHHBIM HayKaM
PAH.
http://www.inion.ru

bubmorpaduueckue 6a3pl ganHbix MTHVMOH PAH mo
COLMasbHBIM ¥ TYMaHUTapHbIM HayKaM Be/lyTCs C Havyasa
1980-x romos. OO61HMIT 00BEM MacCHBOB COCTaBJIsieT bosee
3 muiH. 500 TBIC. 3anucet (gaHHbIe Ha 1 siHBaps 2012 1.).
E>xerognbiii mpupocT — okoJjio 100 ThIc. 3amucei.

B 06a3bl JaHHBIX BK/TFOUAIOTCS aHHOTUPOBAHHBIE OTIMCAHMUS
KHUT M CTaTel U3 )KypHaJoB U COOPHUKOB Ha 140 si3bIKax,
nocTynuBLInX B @yHaameHTanbHyt0 bubmoreky MHVMOH
PAH.

Ormvicanust ctaTeld v KHUT B 6a3ax JaHHBIX CHaOKeHbI IHU(GPOM
XPaHEeHUs U CChbIJIKaMU Ha TOJIHbIe TeKCThl UCTOYHHUKOB U3
HayuHo# 3/1eKTpOHHOM OMOIMOTEKH.

®ezepaabHbIN NOPTal
«Poccwmiickoe

obpa3oBaHue» [D/1eKTPOHHBI
7}

pecypc] — http://www.edu.ru

denepanbHBIN 1TOpTan «Poccuiickoe obpa3oBaHre» —
YHUKa/TbHBIA MHTEPHET-pecypc B cepe 0Opa3oBaHus U
HayKU.

E>xeiHeBHO Iy O/IMKYyeT caMble aKTya/lbHble HOBOCTH, aHOHChI
COOBITHI, MHPOPMALIMOHHBIE MaTepPHasIbI /ISl IIUPOKOTO Kpyra
yuraTesieil. E>xxeHesleTbHO Ha TIOpTasie pa3MellaroTcst
9KCK/TFO3UBHbBIE MaTepUasbl, UHTEPBBIO C BeyL[UMHU
CrieliMaIMCTaMU — TeflaroramMu, TCUX0/I0raMU, YUeHbIMHU,
PEeropTa)kKy ¥ aHA/IMTHUECKHE CTaThH.

YuTaTe M MoJyyaroT JOCTYN K HOpMaTUBHO-TIPABOBOM Oa3e
cdeprr 06pa3oBaHusi, OHU MOTYT TI0/Tb30BATHCSI CAMBIMU
pa3IMUHBIMU T10J/Ie3HBIMU CepBHUCaMU — TaKUMH, KaK OHJIaliH-
TeCTUPOBaHHUe, OMPOCHI 10 aKTyaJbHBIM TeMaM U T.J.

WHbopMarvoHHbIe
TEXHOJIOTUH —
TIepUOIUUECKOe HayUHO-
TeXHUYeCKoe H3/IaHve B
ob6siacTy MH(GOPMALMOHHBIX
TeXHOJIOTUH,
ABTOMATHU3UPOBAHHbBIX
CHUCTEM U MCTI0/Ib30BaHMUs
WMH(OPMAaTUKU B Pa3/IMUHBIX
TIPUJIOXKEHHSIX

novtex.ru

W3paTeibCTBO BBIMYCKAET TEOPETHUECKHUE U TTPUK/Ia[HBIE
Hay4YHO-TeXHUUECKHe )KyPHasIbl, 00ecreunBarole HayuyHoH,
TIPOU3BO/ICTBEHHOM, 0030pHO-aHATUTHUECKOH U
obpa3oBaTeibHOM MH(OPMaIel PYKOBOAIINX PaOOTHUKOB U
CIeI[a/TMCTOB TIPOMBIIIEHHBIX TTPEATPUSTHHI, HAyUHBIX
aKa/IeMUYeCKHUX U OTPAC/IeBBIX OPraHU3al[|H, a TaKKe
yueOHBIX 3aBe/IeHHH B 00/1aCTH MPUOPUTETHBIX HAIIPaBIeHUMA
Pa3BUTHS HAYKU U TEXHOJIOTHH.

Accoupanys THXeHepHOro
obpa3oBanus Poccun
http://www.ac-raee.ru/

CoBepiieHCTBOBaHWEe 00pa30BaHUs U UH)KeHEPHOI
JlesITeIbHOCTU BO BCeX WX MPOSIBJIEHUSX, OTHOCSALLMXCS K
yuebHOMY, HAyUHOMY M TEXHOJIOTHYeCKOMY HarlpaBJIeHHsIM,
BKJIFOUasi POLIeCChI TIPero/iaBaHusl, KOHCY/IbTUPOBaHuS,
WCC/IeJOBaHMsl, pa3pab0oTKN MH)KeHEePHBIX pellleHnH, OKa3aHuUs
IIMPOKOTO CIIeKTpa 00pa3oBaTe/ibHbIX YCIyT, obecrieueHust
CBsi3eii C 00111eCTBEHHOCTBIO, TIPOM3BO/ICTBOM, HAYKOU U
MHTerpalyi B MeXX/yHapo/iHoe Hay4uHO-00pa3oBarebHOe
MIPOCTPAHCTBO. CBOOO/IHBIN [JOCTYII
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10. IIporpammuoe

o0ecrieueHue

(TMLeH3MOHHOe U

CB0O0O/THO

pacrpocTpaHsieMoe), HCIo/Ib3yeMoe TPH OCyIIeCTB/IeHHH 00pa3oBaTe/IbHOI0

nmpoiecca

Aynutopus

[IporpammHoe
obecrieyeHue

Wudopmanys o rpase
COOCTBEHHOCTH
(pPexBU3UTEI 0rOBOPA,
HOMep JIULIEH3UU U T.J.)

Ne 2196 YuebHast ayfuTOpUs /151
TIPOBEe/IEHUS YUeOHBIX 3aHATHI BCEX
BHU/IOB, TIPeIyCMOTPEHHBIX TIPOrPaMMOi
cpeHero mpodeccoHaIbHOTO
obpa3oBaHwusi/6akanaBpuara/
CrielaInTeTa/ MaruCTpaTyphbl,
OCHalrieHHast 000pyZOBaHKEM U
TeXHUUECKUMH CPeJICTBaMU 00yueHus],
COCTaB KOTOPbIX OMpe/ie/isieTcst B
pabouurx mporpaMmmax JUCLIUTUTAH
(Mopnyneir)

Kabuner cucrem ynpasnenus OO0
«HITO «Kackag-I'PYTI»

Windows 7 OLPNLAcdmc

Jorosop Ne/103 ot 30.05.2012)
C [OTICOTJIALIEeHNSIMY OT
29.04.14 1 01.09.16
(beccpouHast TUIEH3MS)

Kaspersky Endpoint Security
IJ1s Gu3Heca — PaciuupeHHbIH
Russian Edition. 150-249
Node 2 year Educational
Renewal License

Cy6nu1ieH310HHbIHN [I0rOBOP
Ne977_1049.EI1/25 ot
10.12.2025

Yandex 6pay3ep CB000/1HOE PacrpoCTpaHseMoe
nporpaMMHoe obecrieyeHre
(beccpouHast TUTEH3MS)

MTC JIunk Horosop Ne2/2026

(091_168.EI1/26) ot 27.03.2026

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft
Open License

HOMep /MLIeH31n-42661846 ot
30.08.2007) ¢
nJoricor/aieHusiMu ot 29.04.14
n 01.09.16 (6eccpounas
JIUTIEH3UsT)

Ne 2060 YuebHast ayfuTOpUS 151
TIpOBe/IeHusT yueOHbIX 3aHATHI BCeX
BU/IOB, TIPeIyCMOTPEHHbBIX MPOrPaMMOii
cpefHero npogeccuoHaabHOr0
oOpa3oBaHwusi/6akanaBpuara/
crieliauTeTa/ MarucTpaTyphl,
oCHaIlleHHast 060py/1I0BaHUEM U
TeXHUYeCKUMH Cpe/ICTBaMH 00ydeHus,
COCTaB KOTOPBIX OTpe/ie/isieTcs B
pabouunx mporpaMMax JUCLIATUIAH
(Mopnynein)

Jlaboparopus «IIporpaMMHUpOBaHUs 1
6a3 1aHHBIX»

JlabopaTopus HGOPMAaLIMOHHBIX
TeXHOJIOTUU

Kaspersky Endpoint Security
Ju1s1 bu3Heca — PacIiupeHHbIH
Russian Edition. 150-249
Node 2 year Educational
Renewal License

Cy0/MLieH3UOHHBIN JOTOBOP
Ne977_1049.EI1/25 ot
10.12.2025

Windows 7 OLPNLAcdmc
Windows Server 2012

nJoroop Ne/I03 ot 30.05.2012)
C [IOTICOTJIALIeHUsIMA OT
29.04.14 1 01.09.16
(beccpouHast TUIEH3Us)

MS Windows 10 Pro

poroeop Ne 392_469.223.3K/19
ot 17.12.19 (6eccpounas
JIVILIEH3sT)

Microsoft Office Standard
2019(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMep JI1LleH3un-42661846 ot
30.08.2007) c
JorcoraiieHusMu ot 29.04.14
u 01.09.16 (6eccpounas
JILIeH3Us1)

Eclipse IDE for Java EE
Developers,

NET Framework,

JDK 8,

Microsoft SQL Server Express
Edition,

Microsoft Visio Professional,
Microsoft Visual Studio,

CBOOOJHO PacIpOCTpaHsieMoe
MporpaMMHoe obecrieyeHue
(beccpouHast TULIEH3M)
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MySQL Installer for
Windows,

NetBeans,

SQL Server Management
Studio,

Microsoft SQL Server Java
Connector,

Android Studio,

IntelliJ IDEA.

KOMITAC-3D v20 u v21

Cy6uniieH3UOHHBIH 10roBOp No
Hn-22-00044 ot 21.03.2022
(beccpoyHast TMLIEH3HS)

MathCADv.15

Cy6smm1y. joroBop
Ne39331/MOC2286 ot
6.05.2013)

HOMep J1LleH3un-42661846 or
30.08.2007) (6eccpouHas
JIULeH3Us1)

SimInTech OreyecTBeHHOE POrpaMMHOe
obecrieueHye

AdobeReader CBOOOJHO PacIpoCTpaHsieMoe
MporpaMMHoe obecrieyeHue
(beccpouHast ULIEH3US)

AdobeFlashPlayer CBOOO/IHO PacrpoCTpaHsieMoe

MporpamMMHoe obecrieyeHue
(beccpouHast IUIEH3Us)

Microsoft Visual Studio 2019

CBOOO/IHO PaCrpPOCTpaHsAeMOe
MporpaMMHOe obecrieueHue
(beccpouHast ULIEH3MS)

Python 3.7

cBOGO/IHO PaCIPOCTPaHSIEMOe
nporpaMmHoe obecrieueHue
(beccpoyHast TMLIEH3HS)

PascalABC

CBOOO/IHO PaCIpPOCTPaHseEMOe
MporpaMMHOe ofecrieueHue
(beccpouHast TUIEH3Ms)

AIMP

0TeueCcTBEHHOE CBOOOIHO
pacrpocTpaHsiemMoe
nporpaMMHoe obecrieueHue
(beccpouHast TUIIEH3US)

Ne 1126 ITomerrienue asist

CaMOCTOSITe/IbHOM PabOThI 00yUarOIIUXCSI

Kaspersky Endpoint Security
JJ1s Gu3Heca — PacIuupeHHbIH
Russian Edition. 150-249
Node 2 year Educational
Renewal License

Cy06nuIieH31OHHbIN [I0TOBOD
Ne977_1049.EI1/25 ot
10.12.2025

Windows 7 OLPNLAcdmc

nJorosop Ne/103 ot 30.05.2012)
C JIOTICOT/IAIIIEHUSIMU OT
29.04.14 1 01.09.16
(beccpouHast TUTEH3M)

AdobeReader

cB0o6O/IHO pacIpocTpaHsieMoe
MporpamMMHOe obecrieyeHue
(beccpouHast TUIEH3MS)

FapaHT— CITpABOYHO-TTPpABOBAsA
cucreMa

Horosop NeC-002-2025 ot
09.01.2025

Yandex 6pay3ep

cB0o6O/IHO pacmpocTpaHsieMoe
TporpaMMHoOe obecrieueHre
(beccpouHast TUTEH3M)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft

HOMep /ULleH3uu-42661846 ot
30.08.2007) c
JorcoryaieHusMu ot 29.04.14
u 01.09.16 (6eccpounas
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Open License JIULeH3Ms)

MTC JIunk Horosop Ne2/2026
(091_168.EI1/26) ot 27.03.2026

AIMP 0TeueCTBEHHOE CBOOOHO
pacripocTpaHsieMoe

MporpamMMHoe obecrieyeHue
(beccpouHast TUIEH3US)

11. Marepua/bHO-TEXHHUECKOe 00ecrieyeHHe JUCIUILTHHBI
[TepeueHb OCHOBHOTO 000OPY/JOBaHUS U
TeXHUYECKUX CPe/ICTB 00yUeHusi

YuebHast ayJUTOPHS /151 TPOBe/ieHust yuebHbix | O0opy/oBaHyie: KOMIUIEKT MeGesH st yue6HOro
3aHSTHI BCEX BU/IOB, TIPEyCMOTPEHHbBIX mpotiecca; 0cKa yueGHas; cTenp! .

v TexHuyeckue CpeJiCTBa OGY‘JEHHH: MYJIbTUMEeJUHHOEe
MIPOrpamMMoii cpefiHero rnpogeccoHaNIbHOTO

o6opy1oBaHue (TIPOEKTOP, FKPaH)

obpa3oBaHus/0akaaBpraTa/ CrieljdaanTera/
MarucTparypbl, OCHalljeHHasi 000py/J0BaHUEM U
TeXHUYEeCKUMU CpPe/ICTBaMH 00yUeHusi, COCTaB
KOTOPBIX OTIpe/iesisieTCsl B paboumx mporpaMmMax
JUCLUIUIAH (MOZYyJiein)
Kabunet cuctem ympaBienuss OO0 «HITO
«Kackag-I'PYTI»
Ne 2196 (1. Yeb6okcapsl, yi1. K.Mapkca, 60)

Tun u HoMep roMeleHus

O6opyjoBaHWe: KOMIUTIEKT Mebesu fiis yuebHOro
YuebHast ayAUTOpKs /|/Is IPOBE/IeHHUsT yueOHbIX npolecca; ocka yue6Has; aBTOMAaTU3UPOBAHHbIE

3aHATUM BCeX BUIOB, MPeJyCMOTPEHHBIX paboure MecTa, aBTOMaTU3UPOBaHHOE pabouee MecTo
MpOrpaMMoii cpefiHero rnpogeccroHaabHOT0 TiperiofiaBare/is, IPOEKTOP U 5KpaH; MapKepHasi ]0CKa;
oGpa3soBaHus/GaKaaBpyaTa/ CrieLaauTeTa/ TexHuueckue cpesicTBa 06yUeHUs:: KOMIbIOTePHas!
TeXHUKa
MarucTparypel, OCHAILEHHAs! 060py,£[0BaHI/IEM 1 (nporeccop Core i3, orepaTuBHasi amMATh 06EMOM
TEeXHUUECKUMH CpPe/ICTBaMH 00yUeHHs], COCTaB He MeHee 8 ['6); cepBep B 1a6OpaTOpuH (8-epHLIii
KOTOPBIX OIpejie/isieTcss B pabourx MporpaMmax | mporieccop ¢ yacToToii He MeHee 3 I'T'ly, oriepaTyBHas
JUCLIATIIVH (MO AyHEﬁ) namaTh 006eMOM He MeHee 16 I'6, JKecTKue AUCKU
Jlabopatopust ”HPOPMAIL[MOHHBIX TeXHOJIOTHI obupm 06bemom He6MeHee 1 T6;
MyJ/IbTAMeUIHOe 060pyjoBaHue (TesleBrU30
Ne 2066 (1. Yebokcapsl, yi. K.Mapkca, 60) ¥ A PyA ( P)

O6opyjoBaHWe: KOMITUTIEKT Mebesu /i yuebHOro
[TomelrieHre [jif  CAMOCTOSATE/IbHON  paboThr | MPOHECCa;

TexHWUuecKre _CpeacTBa _0OyYeHus: KOMIbIOTEDHAs
obyuarouxcs

TeXHHKA C BO3MOXXHOCTBIO MOJK/IIOUEHHs] K CeTH
Ne 1126 (r. Yebokcapel, yi1. K. Mapkca, 60) «VHTepHeT» U obecrevyeHreM J0CTyTa B 37IEKTPOHHYO

nH(OpPMaLMOHHO-00pa3oBaTe/bHYyI0 cpefly Punnana

12. Meroguueckde YyKa3aHUS [AJiA OOydalm[erocsi 10 OCBOEHHIO
JMCIIUTL/IMHbI

MemooduuecKue ykazaHus 0/151 3aHAMUll 1eKYUOHHO20 muna

B Xome /eKIMOHHBIX 3aHATHM oOydJaromeMycss HeoOXOJUMO BeCTH
KOHCTIEKTUPOBaHHe yueOHOro Marepuasia, oOpaljaTh BHHMaHHE Ha KaTeropuw,
(hopMY/IMPOBKY, pacKphIBalolllie COZiep>KaHue TeX WU UHBIX SIBJIEHUM U TIPOLeCCoB,
HayuHbI€e BbIBOZbI U MTPAKTUUECKUEe PEKOMEeH/IaLuH.
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Heobxomumo 3aaBaTh IIPENO/|aBaTe 0 YTOUHSIOIINE BOMPOCHI C IIEJIbIO
ySICHEHUSI ~TeOpeTUYeCKUX  TIOJIOKeHWM, pa3pellleHUs] CIOPHbIX  CUTYaLUil.
Llenecoobpa3Ho jgopabarbiBaTh CBOM  KOHCIIEKT JIEKIIMHM, Jleflai B HEM
COOTBETCTBYIOIIIME 3allMCU W3 OCHOBHOM U JIOTIOJTHUTE/NbHONM JIUTEepaTyphl,
pPeKOMEeH/JOBaHHOU TIperioZiaBaTesieM W TPeAyCMOTPEHHOW y4eOHOM Mporpammoi
JUCIUTITUHBIL.

MemooduuecKue ykazaHus 0/151 3aHsimuil 1a60pamopHo20 muna.

BbimosiHeHHt0  1abopaTOpHBIX  paboT mpejIiecTByeT IIpOBepKa 3HAHUM
CTY/IeHTOB — WX TeOpeTUUeCKOM TOTOBHOCTU K BBIMOJIHEHWIO 3afiaHusi. IIpoBepka
3HaHUM TMPOBOAUTCSA B opMe, KOTOPYIO OMpefesisieT TpernojaBaTeb JUCLUIIUHbI
(TecTupoBaHue, 0npoc).

ITpu npoBegeHNY 1ab60PATOPHBIX 3aHATUM BBIJESIOT CAeAYIOIHe Pa3/esbl:

—  o0mue ronokeHus (TepedeHb J1Ta00paTOPHBIX WK TTPAKTUUECKUX

—  3aHATUN);

— 00011e TpeboBaHMS K BBIIOJTHEHHIO padoT;

— WHCTPYKLMSA 10 KaXK[0¥ paborTe;

—  CIIpaBOYHbIe MaTepuasbl U T. [I.

JIabopaTopHble 3aHSTHS TTO3BOJISIFOT Pa3BHBaTh Y 00y4YaroIIerocss TBOpUecKoe
TeopeTUUeCcKoe MbIIIJIeHWe, yMeHHe CaMOCTOSITe/IbHO U3yuaTb JIUTepaTypy,
aHa/IM3HUPOBaTh MPAKTUKY; yuaT YeTKO (OpMYyIMPOBATh MbIC/Ib, BECTH IUCKYCCUIO, TO
eCTb WMEIT UCK/IIOUWUTE/IbHO BaXKHOe 3HaueHWe B pa3BUTUM CaMOCTOSITe/TbHOTO
MBIIIJIEHUS.

['oTOBSICh K OKNaAY WK BLICTYTJIEHUIO B PaMKaX MHTepaKTUBHON (hOPMBI, IpH
He0OX0AMMOCTH, CielyeT 0OpPaTUTHCS 3a TIOMOIIBIO K TIPEro/jaBaTe/Iio.

MemooduuecKue ykazaHusi K camMocmosime/ibHoll pabome.

CamocTosiTenibHast paboTta oOyuaroiierocsi SIBAsieTCsi OCHOBHBIM CpeZICTBOM
OBJIaZieHUsI yueOHBIM MaTeprasioM BO BpeMsi, CBOOOIHOe OT 00si3aTelbHBIX yueOHBIX
3aHATHd. CamocTosTenbHass pabora obyuaroierocss HaJ, yCBOeHWEM YueOHOTO
MaTepyana I10 y4ueOHOW [AWUCLUIIZIMHE MOXKeT BBINIOJHATECS B OUOMMOTEKe
YHHUBEpPCHTETa, YUeOHbIX KaOMHeTax, KOMITbIOTEPHBIX K/lacCaxX, a TakKe B JOMAITHUX
ycnoBusix. CoziepykaHrde W KOJMUECTBO CaMOCTOSATe/bHOM paboThl obOyudarorrerocs
orpefiensieTcss yuebHON mMporpaMMoi AWCIMIVIMHBI, MeTOAUYeCKUMH MaTepuasiaMy,
MpaKTUUYeCKUMHU 3a[jaHUSIMU M YKa3aHUsIMU Mperno/iaBaTersl.

Camocmosime/ibHas paboma e ayoumopHoe gpemMs Mojcem 6K/AIUamb:

1) KoHCmeKkTHMpOBaHMe (COCTaB/eHHE Te3HWCOB) JEKLIUMH;

2) BBITNOJIHEHNE KOHTPOJIbHBIX PaboT;

3) pellleHue 3a/jay;

4) paboTy co CcripaBOYHON ¥ METOAUYeCKOM JTUTepaTypoi;

5) paboTy Cc HOpMaTUBHBIMU ITPABOBBIMU aKTaMH;

6) BBICTYIIEHHS C JOK/IalaMH, COODITIeHUSIMA Ha CeMHUHAPCKHUX 3aHATHSX;

7) 3allyTy BBITIOJIHEHHBIX paboT;

8) yuactve B omnepaTMBHOM (TeKyIlleM) OIpoce TI0 OT/JelbHbIM TeMaM
M3y4yaeMoM JTUCLIUTITUHbI;

9) yuactue B cobece/0oBaHUSIX, [e/IOBbIX (pOJieBbIX) Wrpax, AUCKYCCHUSX,
KPYIJIbIX CTOJIaX, KOH(PepeHIUsX;
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10) yuacTre B TeCTUPOBAHUU U AP.

CamocmosmebHas pab6oma 6o éHedyOumopHoe 8pemsi MOceimn coOCmosimb
us3:

1) noBTOpeHMs JIEKLJMOHHOTO MaTepurarna;

2) TOATOTOBKY K MPAKTUYECKUM 3aHSITHUSIM;

3) u3ydeHus: yueOHOU U HAyUHOU JIUTEPATYPHI;

4) u3yueHUsT HOPMaTUBHBLIX TPABOBBIX aKTOB (B T.4. B 3/JIeKTPOHHBLIX 0Oa3zax
JlaHHBIX );

5) pellueHus 3a/jay, U UHBIX TTPAKTUUECKUX 3a[,aHUAU

6) MOATOTOBKMU K KOHTPOJIbHBIM paboTam, TeCTUPOBAHUIO U T.[.;

7) TIOATOTOBKM K MPAaKTUYECKUM 3aHSITHSIM YCTHBIX IOK/IaZIoB (COO0IeHNi);

8) moaroToBku pedepaToB, 3CCe ¥ UHBIX MHAWBU/Yya/TbHBIX TMChbMEHHBIX paboT
T0 3a/JaHUIO TIPeToaBaTe/is;

9) BbINIOHEHHUsI KyPCOBBIX PaboT, MpeyCMOTPEeHHBIX YueOHbIM T1/IaHOM;

10) BbITIOSTHEHUS BBITYCKHBIX KBaTUGUKALIMOHHBIX pabOT u 1Ip.

11) BeifiesieHus1 Haubosiee CIOXKHBIX U TPOOJIEMHBIX BOIPOCOB TI0 U3y4YaeMOit
TeMe, TIOJlyueHWe Ppa3bsCHEHWW W pPeKOMeHJAlMi 10 [JaHHbIM BOIpOCaM C
rperno/aBare/isiMd Ha KOHCYJ/IbTaLUsIX.

12) npoBefieHUs1 CAaMOKOHTPOJISI TyTEM OTBETOB Ha BOMPOCHI TEKYLIETrO
KOHTPOJIS 3HaHWM, pellleHus TIpe/iCTaB/IeHHbIX B yueOHO-MeToauUeCKUX MaTepuaniax
Kadeapsl 3a/au, TeCTOB, HarvcaHWs pedepaToB M 3CCe MO OTAe/JbHbIM BOMpPOCaM
M3y4aeMOU TeMBI.

Tekyluii KOHTPOJIb OCYILEeCTB/IsIeTC B (DOpMe YCTHBIX, TECTOBBIX OMPOCOB,
JOKJIaZI0OB, TBOPUYECKHUX 3a/IaHUM.

B cnyuae mpomyCKOB 3aHATUN, HaTMUKSI MHAUBUAYaTLHOTO Tpadrika 00yueHUs
U [/ 3aKpeTIeHNsI IPaKTUUeCKUX HaBBIKOB CTY/IeHTaM MOTYT OBITh BblZJaHbI TUTIOBBIE
WH/MBUYyalbHble 3aJjaHusi, KOTOpble [O/DKHbI OBbITb CAAaHBI B YCTAaHOBJIEHHBIN
Tipero/iaBaresieM CpOK.

13. OcobGeHHOCTH pea/M3alU¥ JUCHUIUIMHBI /i1 WHBA/MJ0B W JIHI| C
OrpaHUYeHHBIMHU BO3MO)XHOCTSIMH 3/10POBbSI

O6Oyuenue 10  auciuruiiHe — «[lapasiesibHOe — TIpOrpaMMHPOBaHHUE»

VMHBA/IU/IOB U JIWI] C OTPaHUUYEeHHbIMU BO3MOYKHOCTSIMU 3710pOBbs (Zasiee OB3)
OCYILIeCTB/IsIETCSl TIperiofiaBaTesieM C Yy4yeToM OcCoOeHHOCTel TCuXo(hr3uueckoro
PasBUTHUS, WHAUBUIYAIbHBIX BO3MOXHOCTEM U COCTOSIHUS 3[0POBbS TaKUX
00yuaroIuXcsl.

I11s1 CTY[IeHTOB C HapyllleHUsIMH OTIOpPHO-/ABUTaTebHOM GyHKIMM 1 ¢ OB3 no
CAyXy TMpefyCMaTpUBAeTCsl COMPOBOXKIEHWE JIeKUWW Y TNPAKTAYeCKUX 3aHSATHUU
My/IbTUMEIUMHBIMUA CPeICTBAaMH, Pa3/laTOYHbIM MaTepHUaIoM.

Ons crymentoB ¢ OB3 10 3peHUI0 TpefyCMaTpPUBAeTCS I[PUMeHeHHe
TeXHUUYECKUX CPeJICTB YCWJIeHWS] OCTaTOYHOTO 3DEHUs, a TakKke TpeayCMOTpeHa
BO3MO>KHOCTh pa3pab0OTKU ayiroMaTepHasioB.

Mo pucturiuHe «[lapaniensHOe MpOrpaMMUpOBaHKe» 00yueHre WHBAIH/OB U
JIUL] C OTpaHUUYEeHHBIMU BO3MOXXHOCTSIMH 3/7]0POBbSl MOKET OCYIL[eCTB/SThCSA Kak B
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ayJUTOpHH, TaK M C MKCIO/Jb30BaHWEM  SJeKTPOHHOM  HMH(OPMAI[HOHHO-
obpa3oBaTeIbHOM Cpe/ibl, 00pa30BaTe/IbHOTO TTOPTajia U 3/IEKTPOHHOM ITOUTHI.
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JINCT JOIIOJTHEHUN 1 M3MEHEHINI
paboueii mporpaMMbI JUCIUTITMHBI

Paboyasg mporpaMma [QUCLIMIUIMHBL DAacCMOTpeHa, 00CysKaeHa Y ogo0peHa Juis
vcnosiHeHus B 2026-2027 yueOHOM roay Ha 3acenadHyu Kadeapsl, mpoTokoa Ne 9 oT
«22» Masi 2026r.

BHeceHBl [OIOJHEHUS YW MW3MEHEHMs B  YaCTU aKTVaJIW3alUuy _ JIULEH3WMOHHOIO
IIPOrPAMMHOT'0 obecrieyeHus, HCII0/Ib3YEMOT'O Ipu OCVIIIeCTB/IEHUHA
00pa3oBaTe/LHOr0 Mpollecca MO0 JaHHOW AUCIMIUIMHE, a TaKXKe COBPEeMEHHBIX
npodeccroHaNbHbIX 0a3 JaHHBIX W MH(OPMAILMOHHBIX CIPABOYHBIX CHUCTEMax,
AKTya/I3al[Uy [1epeyHsi OCHOBHOM WM JIOMOJHHUTEJLHON JUTepaTyphbl, He0OX0AUMOU
JIJIST OCBELIIeHUS JUCITUTINHEI

Pabouass mporpaMma AMCLMIUIMHBI PAacCMOTpeHa, oOcyxzaeHa u ofobpeHa mJisi
vcnosHeHus B 202_ -202__ yueGHOM rojy Ha 3acefiaHuu Kadeapbl, IpoTokos No
OT _ «» 202 r.

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHU S

Pabouass mporpaMMa JUCLIMIUIMHBI pPacCMOTPeHa, OOCy)KJeHa U ofoOpeHa s
vcnoHeHus B 202__-202__ yueGHOM rofiy Ha 3aceflaHuH Kadeipbl, POTOKOJT No
OT  «« 202 r.

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHUS

Pabouass mporpaMma JUCLIMILUIMHBI pacCMOTPeHa, OOCyXKJeHa U ofoOpeHa s
vcroHenus B 202_-202__ yuebHOM rozy Ha 3acejaHiu Kade[pbl, MPOTOKOJI No
OT  «« 202 r.

BHeceHbI JOIIO/IHEHHWSA 1 U3MEHEeHUA
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