roy BIO «1OHEHKHW HALIMOHAJIbHBIN YHUBEPCUTET»

®AKYJIBTET MATEMATUKHN U UH®OPMALIMOHHBIX TEXHOJIOT UH
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PABOYASI TIPOTPAMMA YYEBHOM JUCHHUIIJINHBI

«ITAPAJIVIEJIBHOE U PACIIPEJAEJIEHHOE
IMPOI'PAMMMUPOBAHUE»

02.04.02 ®ynnameHTanbHas HHGOpMaTHKa
Hanpagnenue noaroToBku:

51 ldH(bOpMaIII/IOHHI)IC TEXHOJIOHH

DynaameHTanbHas “HGOpMaTHKA U
Marucrepckas nporpamma:

MH(BOPMaLIMOHHBIE TEXHOJIOTHN

O6pazoBarenbHas nporpaMmma: aKaJeMHUYecKasi MarucTparypa
KBanudukanus: MarucTp
®opma 00yueHwus: OYHasi, 0YHO-3a04YHasl, 3a04YHasl

HYKHOE MOAYEPKHYTh

Joneuk 2020
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[Iporpamma yueOHO# JUCLUIUIHHBI «[TapannensHoe H pacrpezieeHHOe
NporpaMMHpPOBaHHE» COCTaBjIeHa ¢ ydyeTom DeepabHOrO rocyIapcTBEHHOr0 00pa3oBaTeIbHOTO
crapjapra Beiciero oOpaszoBanusi HanpasieHuss nojarotoBku 02.04.02 ®dyujpameHTanibHas
uHpopMaTHKA M HMHQOOPMALMOHHBIE TEXHOJIOTHH, YTBEP)KIEHHOIrO MpHKa3oM MUHHUCTEPCTBA
oOpasoBanus ¥ Hayku Poccuiickoit @enepanuu ot «23» aBrycra 2017 r. Ne 811;

OCHOBHON 00pa3oBaTe/IbHOH Nmporpammbl U y4eOHOro ruiaHa HampasieHus noarotoku 02.04.02
dynnamenTanbHas HHPOpMaTHKA U HHGOPMALIMOHHBIE TEXHOJIOTHH, pazpadorannbix B 'OY BITIO
«JloHenkui HAIMOHAIBHBIH YHHBEPCUTETY.

Pa3zpaborunk:
JloueHT kadeapbl NpUKIATHONW MAaTEMATUKH

M TEOPHH CUCTEM YIIpaBIICHUS C—e—=—=__ ]I.B. llleBu0OB

[Iporpamma yueOHOH IMCHMIUIMHBI YTBepXkKJeHa Ha 3aceJaHuM KadeIpbl NMPHKIATHOM
MaTeMaTHKH U TEOPHH CHUCTEM YIPaBJICHHUs

[Tpotokon Ne /Y otr« 4 » drqrél 2020r.
p

3aBeyromuii Kadeapoit / %_ J1.B. 1lleBuos

[lporpamma  yueOHON  AucUMIUIMHBI  000peHa  y4eOHO-METOAMYECKOH KOMHCCHEH
¢daxynbTeTa MaTeMaTHKH U HHPOPMALIMOHHBIX TEXHOIOTHil
[Tporokon Ne 8 ot «15» anpens 2020 r.

Ipencenarens yueOHO-METOAMYECKOH %
KOMHUCCHHU (akyibTeTa JI.M. Censikoa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYyeOHnas nucuuiuinHa «llapamnensHoe U pacnpeneneHHOe NpOrpaMMUPOBAHUEY» OTHOCUTCS
K BapuMaTUBHOM 4YacTW TMOJTOTOBKM CTYJIEHTOB 1O HampaBiieHUo mnoarotoBku 02.04.02
«DyHnameHTanpHas uH(pOpMAaTHKa W MH(POPMAIMOHHBIE TEXHOJOTUW»  00pa3oBaTeIbHOM
nporpaMMbl  «AKaJeMHueckas Marucrparypa». JucnumimHa peanusyeTcss Ha  (¢akylbTere
MaTeMaTHKd W uHpopManuoHHbIX TexHojorui JloHHY kadenpoil mpukiagHoil mMateMaTuku U
TEOPUU CUCTEM YIPABICHUS.
Coneprxanue TUCUUILTAHBI SIBIASETCS JJOTHYECKUM MPOJAOHKEHUEM COJIep KaHUs JUCITUTUINH:
— Apxutektypa coBpeMeHHbIXx OBM;
— OOBEKTHO-OPUEHTHPOBAHHOE MTPOrPAMMHUPOBAHHUE;
— IIporpammupoBanue;
— Texnonoruu 0a3 TaHHBIX;
— Pacnpenenennble TEXHOJIOTHH.
U GOpMHUPYET OCHOBY IS OCBOCHHS JUCIUIUINH:
— IIpoekTupoBanue U aAMUHUCTPUPOBAHUE CETEBBIX KOMMYHHKAIUI;
— Maremarnueckue  OCHOBBI  3allUTBI  WHPOpMANMK W WHPOPMAIMOHHON
0€3011aCHOCTH;
— MAarucTepCcKOt AUCCEPTALVH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOoU OUCYUNTIUHDL

02.04.02 dynnamenTaabHas HHPOPMATHKA U

HanpaBneHHe IIOATrOTOBKH
I/IH(bOpMaI_II/IOHHBIe TCXHOJIOI'n1

dynnameHTagbHas HHPOPMATHKA U

Marucrepckas nporpamma
nH(GOPMaIMOHHBIE TEXHOJIOTUU

OO6pa3oBarenbHasl mporpaMma aKaJeMHuYecKasi MarucTparypa
Kpanuduxanus MarucTp
KosimuecTBo conepkaresbHbIX MOJYJIEH 1

Jucuumnirza 6a30Boii / BapuaTUBHOMN YacTH

o BapHUaTHBHAsI YacTb
00pa30BaTeNbHOM MPOrpaMMbl

®opmel kouTpost (MK, sk3ameH, 3a4er) MOJYJIbHBIN KOHTPOJIb, 3a4ET
3 ouHas (opma 3ao4Has Gpopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 4
I'ox moAroToBKM 1
Cemectp 2
KonnyecTBo yacos 144
- JIEKIIMOHHBIX 18
- IPAKTUYECKHX, CEMUHAPCKUX
- 1a00PaTOPHBIX 36
- CAaMOCTOSITEJIbHOM paboThI 90
B T.4. HHMBHIyaJbHOE 3a/IaHUE

HenenpbHOE KOJTMUECTBO 4acoB, 8

B T.4. ayTUTOPHBIX 3

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun
Ileny — w3ydeHHWE OCHOB IMAPAUICTBHOTO MPOTPAMMUPOBAHUS, PA3BUTHE MBIIIUICHHUSI,
CBSI3aHHOTO C MapajulelibHbIM MporpammupoBaHueM. CucreMaruszanusi 3HaHUM O METOoJax H
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AITOPUTMAX MapaIeIbHOTO MPOTPAMMHUPOBAHUS, MOJIEIISX MapalsIeTbHBIX BHIYHCICHUH.

3a0auu — V3y4UTh W 3aKpENUTh METOAbl M CHOCOOBI pacnapauleTUBaHUS U MOCTPOCHUS
napajuiebHbIX MPOTPaMM; HM3YYUTh OCHOBBI IMPOTPAMMHUPOBAHUS IOTOKOB; MCCIIEOBAaTh W
peann3oBaTh HAOOP MapaljiesIbHBIX AITOPUTMOB JIJIsl CTAHJAPTHBIX TUIIOBBIX 3a/1a4.

TpeOoBanus Kk pe3yabTaTaM OCBOCHHMS JAMCIMIIMHBL. [Ipornecc M3ydyeHus AMCLUIUIMHBI
«[lapanmenbHoe ©  pacmpeneneHHOe MPOrpaMMHPOBAHME)» HANpaBieH Ha (HOPMHUPOBAHHE
3JIEMEHTOB cleAyromux KomnereHuuii B cootBeTrctBUM ¢ PI'OC BO P® nampaBienus
nonarotoBku 02.04.02 — «DynnamentanbHas nHPOPMATHKA U MHPOPMAITMOHHBIE TEXHOJIOTHU» U
OCHOBHOH  00pa30BaTEeIbHOM  MpOrpaMMbl  BBICIIEr0  MPO(ECCHOHAIBLHOIO  00pa3oBaHUs
Hanpasienuss noarotoBku 02.04.02 — «PyngamenTanbHas UHPOpPMATUKA U WH(GOPMAIIMOHHBIE
TEXHOJIOTuM» (Maructepckas nporpamma: OyHnamenTanbHas HHPOPMATUKa U HH(OPMALIMOHHbIE
TEXHOJIOTHUH ):

a) ynugepcanvuvix (YK): crocoOeH OCyIIECTBISTh KPUTHYCCKHH aHAIU3 MPOOJIEMHBIX
CUTYyallMii Ha OCHOBE CHCTEMHOT0 MOJIX0/1a, BeIpabaThiBaTh cTpareruto neiicreuii (YK-1); cmocoben
yIpaBJIATh IPOEKTOM Ha BCeX 3Tamax ero »wusHeHHoro nukia (YK-2); cmocobGeH ompenensats u
pearu30BBIBaTh MPHOPUTETHI COOCTBEHHOW NEATENFHOCTH U CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA
ocuoBe camoorienku (YK-6);

0) oowenpogpeccuonansuvix (OIIK): criocoOeH HaXOOWTh, (HOPMYIHPOBATH M PEIIATh
aKTyaJbHble MpOOJIEMBbl MPHUKJIATHOM MaTeMaTukH, (yHIaMeHTaIbHOH HMH(DOPMATUKU U
MH(}OPMaLMOHHBIX TEXHOJIOTHI (OIIK-1); Croco0eH IIPUMEHSATH
KOMITbIOTEPHbIE/CYIIEPKOMIIBIOTEPHBIE METO/Ibl, COBPEMEHHOE IPOrpaMMHOE oOecriedeHue (B ToM
YHCJIe OTEUECTBEHHOIO0 MPOM3BOACTBA) JUIsl PEUICHMs 3ajady NpOPECCHOHAIBHON AESITEIbHOCTU
(OIIK-2); crnocobeH MpoBOAMTH aHAIW3 MaTeMaTHUECKUX MOJeNel, co3aBaTb MHHOBAL[MOHHBIC
METO/BI PEUICHUS MPUKIATHBIX 33124 TPOPEeCCHOHATBHON AEATEIBHOCTH B 00J1aCTH HH()OPMATHKI
u Matematudeckoro mogenupoBanus (OIIK-3); crmocobGeH HHCTANIMPOBATH U CONPOBOXKAAThH
nporpaMMHoe o0OecrieueHre WHPOPMAMOHHBIX CHCTEM, OCYIIECTBIATh dPPEKTHBHOE YIPABICHHUE
pa3paboTKO# MPOrpaMMHBIX cpeacTB U npoekToB (OITK-5);

8) npogpeccuonanvnvix (IIK): crnocobeH  ¢dopManu3oBaTh ©  aITOPHUTMH3UPOBATH
nocrasieHHsble 3a1aun (I1K-3); cnocoben HamucaTh MpOrpaMMHBIN KO/ ¢ MCIIOJIb30BAaHUEM S3BIKOB
IPOrpaMMUPOBAHUA, ONpeAensaTh W MaHumynupoBaTh AaHHbIMU (IIK-4); cnocoben ompenensarts
BXO/THbIC-BBIXO/IHbIC JAHHBIC KaXIOr0 KOMIIOHEHTa U mporpammuoro cpexactsa B nenom (I1K-5);
CIOCOOEH UCIBITHIBATh CO37aBaeMOE MPOrpaMMHOE CpeaIcTBO U ero kommoHeHTHI (I[1K-6); cmiocoben
pa3pabaTbiBaTh TECTOBBIE JOKYMEHTbI, BKItouas IuiaH TectupoBanus (I1IK-7); cmocoben
OCYIIECTBIISATh COOp JAHHBIX JUIsl BbIsBIEHUsI TpeOoBaHuil Kk TumoBol MC B cooTBeTcTBUH C
TpynoBeIM 3ananueM (IIK-10); cnmoco6en opopmMiIsATe TEXHUUECKUE TOKYMEHTHI B COOTBETCTBHHU C
3ananHbiM ctannaproM (I1K-13); crmocoben ¢opmanuzoBaTh U TOKYMEHTHPOBATh TpPeOOBaHUS K
¢ynkuusam cucremsl (IIK-15); crnocoben ¢dopmannzoBaTh U JOKYMEHTHPOBATh TPEeOOBAaHUS K
cucreme u noacucteme (I1K-16).

B pe3yabTare n3yyeHusi yueOHOM TUCHMIIMHBI CTYAEHT JA0JIKEH |

3uamo:

— Cpeny Bu3yasibHOTO nporpammupoBanus Microsoft Studio;

— METOBI MAPAJUIETHLHOTO IPOTPAMMHUPOBAHHUS C Pa3ICIIIEMbIMU TIEPEMEHHBIMU;

— CHHXPOHH3AIHIO MPOIECCOB Yepe3 JOCTYIT K OOIIMM pecypcam;

— TOHATHE O KPUTHUECKUX MHTEepBalax, cemMadopax;

— TIpOrpaMMUPOBAaHUE MAPAJUIETbHBIX AITOPUTMOB C MOMOIIBIO KPUTHUECKUX MHTEPBAJIOB
u ceMa(opoB;

— DBOJIIOIUIO PAa3BUTHS MMPHEMOB M METOJIOB MAPAILIEIIEHOTO MTPOrPaMMHUPOBAHUSI.

Ymemos:

— Hcnonp3oBaTh BO3MOXKHOCTH IPOTPAaMMHPOBAHHUS M TECTUPOBAHMS B CHCTEMax
BU3yaJIbHOTO IIporpamMupoBanus Visual Studio;
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— HCIIOJIb30BaTh HOHY‘IGHHBIG 3HAHUS B CBOCI>'I HpaKTquCKOﬁ HNCATCIIBHOCTU  JIA
MIPOCKTUPOBAHUS, PEATTU3AIIHS ¥ COTPOBOXKICHUSI TAPAUICITbHBIX IIPOTPAMM.

Bnaoemo:

— TEXHOJIOTUSMH pacrapaijieIMBaHUs ITOCIEI0BATEIbHBIX aJITOPUTMOB.

4.  COILEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3ALIMU YYEBHOI'O
ITPOLOECCA

HopsinkoBbIi Kparkoe conepkanue TeMbl
HOMep U TeMa

CoaepsxaTreJbHbIA MOAYJIb 1

Tema 1. TenneHunu pa3BUTUS BBIYMCIUTEIBHBIX CUCTEM, 00YCIaBIMBAIOLIIE
Beenenue HE00X0IMMOCTh IPUMEHEHUS PaCTIpEICIEHHBIX (TTapaslIeIbHBIX )
METO0B BbIUMCICHUN. [IpuMephl BEIUNCINTENIBHO EMKUX 3a/1a4 U3
pas3HbIX obnacreit Hayku. Knaccudukanus apxuTekTyp KOMIBIOTEPHBIX
cucteM. Knaccudukanus OnuHHa

Tema 2. Cnioco0sbl pacniapaiuienuBanus nporpamMM. [IpoGiema aBromaruzanuu
IMapannennsm pacnapauleIMBaHus: TEKYIEe COCTOSHUE CPENICTB, CIOCOOHBIX
BBISIBJIATH HEKOTOPBIE BUJIBI Napasuiesnn3Ma. [IoHsaTus yckopenus,

3¢ heKTUBHOCTH (3aKOH AMAaja), MacITadupyeMOCTH
pacnapajuieneHHOro airoputma. Ilpoueccs U MOTOKH (KOHTEKCTHI,
coctosiHus) (ITpuunHBl HEKOTOPBIX MPEUMYILECTB IOTOKOB HaJl
nporneccamu). Mozens npouecca, Mepapxus npoueccos. Peanuszarus

IPOIIECCOB
Tema 3. Posix-oroku (Posix-threads). Cozmanue motokoB. KoppektHoe

IMporpamMupoBanu | 3aBepuieHue MOoTokoB. [lepegaya nanupx B moTok. OObeAMHEHNE
€ MOTOKOB notokoB. OTMeHa notoka. O6padoTka uckiatoueHui. [[puMUTHBEI

CUHXPOHHU3AIMH: UHBAPUAHTHI, KPUTHUYHBIC CEKIIUU U TIPENKATHI,
CoctosHue ronku, Mpiotekc (futex), cemadop. CoObiTHe

Tema 4. Metoabl Canyuaitnsle uncna. [IceBnocnyuaiinbie uncna (IICH). Meroabt

Monrte Kapuo, renepauuu [ICY. Metoz ¢pon Heiimana. [lpumep Kuyra. Jluneiino-
napaJjuiejibHble KOHTPY3HTHBIN MeToa. CaBurosbliii peructp. CoBpeMeHHbIE METOIbI.
peanu3anuu [Tpobnema nHUIMANM3aMU. ANIIapaTHbIE ¥ TPOrpaMMHBIE peaTu3alim.

Brranciiennss MHOromepHoro uHTerpaina MerogoM Mounre-Kapio.
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TemaTnueckuii mjaian

Conep:kareJbHbIA MOAYJIb 1

KosuyecTBo yacoB
Ounas popma oOyueHust 3aounas popma o0OyueHust
B T.U. B T.U.
< < < <
0] o]
HasBaHusi coiepKaTeJbHbIX S| 2% | & g 2| % =
N ” =
Mo/yJ1eli M TeM °ol = | 8| &8 &3 g 2 S S| &|s &3 &
L = | 8] o|lE om0 O = 9 o | E olx0
Q S| Bl BElBOlHY = <) £ | SQ|HQ
/M > S| 39 38 < M > = S | PO g8 =
O | B &5 994 o Q > o | 5 alg o
Sl 3188 x|E = S E| 8|8 =|E «w
O = O =
el 21z |= E| €2 |z
B S = 5|8 =
Tema 1. Benenne 19 | 3 6 | 10
Tewma 2. [Tapamienusm 33 | 3 10| 20
Tema 3. [IporpamMmmupoBanue
POTPAMMIP 46 | 6 10| 30
MIOTOKOB
Tema 4. Metonst MouTe
Kapno, napainensabie 46 | 6 10| 30
peanu3aiu
Hmoczo
no cooepiicamesbHOMY 180 | 18 36| 90
mooynio 1
Bcezo no oucuuniune 180 | 18 36| 90

5.  METOAUYECKHUE PEKOMEHJIAIIAU JJISI MTPOBEAEHMS
JIEKIHMOHHBIX, IIPAKTHUYECKHUX U JIABOPATOPHbBIX 3AHATUU

TeMbl JIeKIHOHHBIX 3aHATHH

Ne Konuuecmeo
W Has3zeanue memut wacos
1 [Tennenuuu pa3BUTHS BHIYUCIUTENBHBIX CUCTEM. [IprMepsl 2
BBIYHMCIIUTENILHO EMKHX 3aJ1a4 U3 pa3HbIX oOsactel Hayku. K
2 |Knaccudukamusi apXUTEKTyp KOMIBIOTEPHBIX cHUCTeM. Kitaccupukanus 2
DruHHA
3 |Croco0sI pacmapauieTMBaHusI IPOTPAMM. 2
4 [[Ipobmema aBTOMAaTHU3AIMU pacHapajieIMBaHusI. 2
5 [llonsarus yckopenus u 3ppexTuBHOCTU. 3aKOH Ampana. 2
6 [[Iporecchl 1 MOTOKU (KOHTEKCTHI, COCTOSTHHS) 2
7 |Peanmu3ariust mpoieccoB 2
8 [Posix-mmoroku (Posix-threads). 2
9 [[IpuMUTHBBI CHHXPOHHW3AIMU: WHBAPUAHTBI, KPUTUYHBICE CEKIUU U 2
npeankatbl, COCTOsIHME TOHKHU, MBIOTEKC (futex), cemadop.
BCEI'O 18
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Tembl J1a0OPATOPHBIX 3aHATHI

Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 |Cnoco6sl paciapayieTMBaHUs TPOTPamMM 3
2 [[lonsTus yYCKOpeHUs, 3P PEKTUBHOCTH (3akoH Ampana), 3
MacCIITa0UPYEMOCTH Paclapalie]ICHHOTO aIrOPUTMA.

3 [[Iporecchl 1 MOTOKHU (KOHTEKCTHI, COCTOSTHUS). MoJieib mpolecca. 2

4  |Uepapxus npoueccoB. Peanuzanus nporeccos. 2

5 |Posix-motoku  (Posix-threads). Cosmanme  motokoB.  KoppekTHoe 2
3aBEpILCHUE TOTOKOB.

6 [[lepenada naHHBIX B MOTOK. OOBbeIUHEHNE TTOTOKOB. OTMEHA MOTOKA. 2

7 |06pabotka wuckatOYeHUH. [IpUMUTHUBBI CHUHXpOHU3ANMK. VIHBapHaHTHI, 2
KPUTHYHBIC CEKIMH U TpeauKaThl. COCTOSIHIE TOHKH.

8 [MsloTekc. 2

9 |[Cemadop 2

10 |OcHoBHBIE TUPEKTUBHI Mpemnpoleccopa. Co3naHue MOTOKOB, MapasiedbHble 2
cexuuu (parallel).

11 [PaGota ¢ mannbMu (shared, private...). Cuaxporusanmsi (critical, atomic). 2

12 |B3aumoneiictBre motokoB (reduction, copyin...). KOHTpoib 9nciia mOTOKOB. 2
[IprUMEHNUMOCTb IS BJIO)KCHHBIX BHI30BOB

13 |OTnpaBka cooOmieHus 4

14 |[Tepemaum maHHBIX MEXAY IBYMS IMPOIECCAMH 4

15 |[Tunsl maHHbBIX 2

16 [[loHsATHE KOMMYHUKaTOpa 2
BCEI'O 36

6. METOAUYECKHUE PEKOMEHIAIUHA 11O OPTAHU3ALIAN
CAMOCTOSTEJBHOU PABOTHI CTYAEHTOB
Opranuzanmus caMocTosiTeIbHOI padoThbl CTYIEHTOB
Ne Konuuecmeo
W Has3zeanue memut wacos

1 |Cnoco6sl pacniapaiieTMBaHUs IPOrpamMM 5

2 [[lonsTus YCKOpeHus, 3P PEKTUBHOCTH (3akoH Awmpana), 5
MacIITaOUPYEMOCTH pacrapauieIeHHOTO arOPUTMA.

3 [[Ipomeccs! 1 MOTOKM (KOHTEKCTHI, COCTOSIHHS). Moienb mporiecca. 3)

4  [Aepapxus mporeccoB. Peanusanus npomeccos. 5

5 [Posix-motoku  (Posix-threads). Co3manue  mortokoB.  KoppektHoe 5
3aBEpIICHUE TOTOKOB.

6 [[lepenada maHHBIX B MOTOK. O0BbeIMHEHUE MTOTOKOB. OTMEHA ITOTOKA. 5

7 |O6pabotka wuckmoueHuil. IIpumuTHBBI CHHXpOHU3aUWU. VHBapuaHTHI, 5
KPUTHYHBIE CEKIINH U TTpeauKkaThl. COCTOSIHHE TOHKH.

8 [MbroTekec. 7

9 |[Cemadop 7

10 |OcHoBHBIC TUPEKTUBHI pernporieccopa. Co3naHue MOTOKOB, MapalieIbHbIC 7




cexmuu (parallel).

\‘

11 |PaGora ¢ nanubiME (shared, private...). Cuaxponuzanus (critical, atomic).

\‘

12 |BzaumoneiictBue notokoB (reduction, copyin...). KoHTpoIb 4mcia moTOKOB.
[IprMEHUMOCTH JIJIsl BJIO)KCHHBIX BHI30BOB

13 |OrmpaBka coobmeHus

14 |[lepemaun qaHHBIX MEXKIY JBYMS IIPOIIECCAMHU

15 [Twunbl maHHBIX

grjorjor| ol

16 |[ToHsATHE KOMMYHHKATOpa
BCEI'O 90

7. NHANBUIYAJIBHBIE 3ATAHUSA

B TedeHume roma CTYAEHTHI BBINOJHSAIOT HHAMBUAYAJIbHOE 3aJaHuEe, IO PE3yJbTaTOM
BBITIOJIHEHHS] KOTOPOTO OCYILIECTBIIIETCS YCTHAs 3alUTa C U3JI0KEHUEM MOJIYYEHHBIX PE3yJbTaTOB
1 00BSICHEHUSIMU TPOJICTIaHHBIX NecTBUi. MHAMBUyanbHbBIE 3a1aHus B KoiaudecTBe 10 BapuaHTOB
HAXOJATCS B 3JISKTPOHHOM BHJIE Ha Kadeape.

[TpuMepsl MHIUBUAYATBHBIX 32/ IaHHMH.

NuauBuayanbHoe 3aganue Nel
Co3nanue HaOopa NMOTOKOB
Heab: Hayuuthcss (opmupoBaTh HAO0OpP TOTOKOB, HCIOJB3YIONUX  IapaMeTpEHI.
[IpnocTaHoBKa U BO3OOHOBJICHHE ITOTOKOB.

3aganue:

Jlns TpUBENCHHBIX HIDKE BApUAHTOB 3aJlaHMi COCTaBUTh MHOromoTtounyro Windows-
porpaMMy, B KOTOPOH MPOU3BOAUTCS CO3/IaHUE U BBIMOJIHEHUE 2 MOTOKOB: 1-i MOTOK BBIMOIHSET
oIrepanuy B INIABHOM OKHE MPUIIOKEHUS, 2-1 TIOTOK - B APYrOM OKHE (BPEMEHHOE WUJIU JI0UYEpHEE), a
TaKXe — 3aIlyCK JI0uepHero npoiecca. J{ias ynpaBieHus MOTOKaMHU U 3allycKa JJOUYEpHUX MPOLECCOB
HCIOJIb3YETCSI HEMOAAJIbHOE JINaJI0r0BOE OKHO.

TpeboBanus k nporpamme. B nporpamMme 101kHO OBITH CleqyrOLIEE:

- Tpu 3alycKe MPUIOKEHUS JOHKHO IMOSIBUTHCS HEMOJAJIbHOE JIMAJOroBOE OKHO,
cocrosiiee U3 Tpex uacteil (rpymm) c 3aronoBkamu: [lotok 1; IMotok 2; JlouepHuil mpouecc u
KHONKOH "BbIxo" BHU3Y, O HAXKAaTHUIO KOTOPOH MPUIIOKEHHE 3aBepiIaeT paboTy;

- mepBas W BTOpas 4YacTU JUAJIOTOBOIO OKHA JOJDKHBI COJEp)KaTh CleAylollee:  a)
Cocrosiuue motoka - (PaGoraer, IlpwocranoBneH, 3aBepiiieH), HadajdbHOE COCTOSTHUE -
[Tpuocranosnen; 6) Texyuiuii NpuoOpUTET MOTOKA — YKCiIO; B) VI3MeHeHHe mpuopuTeTa MOTOKA —
UCIIOJNIb3YETCSI UHTEP(ENCHBIA 3J€MEHT COTJIaCHO BApUAHTY 3aJaHusl; I') 3 KHONKU JUIsl 3amycKa
MOTOKA, €ro MPUOCTAHOBKU U 3aBEpIICHUS;

- B TPEThEH YaCcTH JUAJIOTOBOTO OKHA JOJKHO OBITH CIIEIYyIOIIee: a) 3armycKaeMblid poliecc
— (myth, ums), BHauane mycro; 0) Kuomka "BpiOparh", mo HaxaTuio KOTOPOH BBI3bIBAETCS
cTaHaapTHHIN auanor Open u mpou3BOIUTCS BEIOOP HA TUCKE 3aITyCKAaeMOT0 IIPOrpaMMHOTro (haiina,
MI0CJI€ Y€ro ero MOJHbIM MyTh U UMs oToOpaXkatoTcsa B okHe; B) KHomka "3amycTuTts", ¢ MoMOIIbIo
KOTOpPOM MPOM3BOAUTCS 3aIyCK MPOrpaMMBbI, ONpeeIeHHON 3a/JaHueM, €CIM UMS MPOrpaMMbl He
BBIOpaHO, TO 3aIyCK HE MPOM3BOAMUTCS, BhIIAETCS cO00IIeHHE ¢ moMoITbio pyHkunn MessageBoX;

- 1-if 1 2-i MOTOKU JOJDKHBI OBITH CO3/IaHBI B MPHOCTAHOBIEHHOM COCTOSIHUH B OKOHHBIX
¢ynkuusax (mo coobmenuro WM_CREATE), ans TOTOKOB JOJDKHBI  OBITH  OIHCAHBI
COOTBETCTBYIOIIME MOTOKOBBIE ()YHKIMH, BBIMOJHAIONINE B IMKJIE ONEPallMd B OKHAX COTJIACHO
BapUaHTy 3a/laHusl. 3alycK MOTOKOB B padoTy, MX MPUOCTAHOBKA U 3aBEpILIEHUE MTPOU3BOISATCS IO
Ha)KaTHUIO COOTBETCTBYIOUINX KHOMOK HA TUAJIOTOBOM OKHE;
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- B paboueil o0nacTd TJIABHOTO OKHA, MpPHU 3amycke 1-TO MOTOKa JOKEH BBIBOAMTHCS
rpaduk QYHKIMH COTIIACHO BapHAHTY 3aaHus. BEIBOIUMBIN TpaduK TOHKEH pa3Memarbes Ha BCIO
pabouyto 00JIaCTh OKHA, JUIS 3TOT0 3HAUYEHUs (PYHKIMU JTOJHKHBI OBITh MAacIITA0OMPOBAHBI C yYETOM
KOJIMYECTBA BBIBOJMMEBIX nukcener mo ocsim X u Y. [Ipu nmpuocTaHoBKe MOTOKa BBIBOJ Tpaduka
OCTaHABIIUBACTCS, TP 3aBEPIICHUN — OKHO OYHINACTCS;

- BpEMEHHOE WJIH JJOYEPHEE OKHO JIOJDKHO TMOSIBIIATHCS HAa DKPAaHE TPH 3aIyCcKe 2-TO TOTOKa,
B HEM JIOJDKHA BBIBOJIUTHCS ABIKYINAscs rpadudeckas Gpurypa i TEKCTOBas CTPOKA, JJIS 3TOTO
OKHa JIOJDKHA OBITH ONMCaHa CBOSI OKOHHAs (PYHKIIUS, B KOTOPOH 00pabaThIBAKOTCS COOOIEHHMS s
3TOTO OKHA;

- HEMOJAJIbHOE JTMAIOTOBOE OKHO CO3/AeTCs ¢ TIOMOIIBIO PEAaKTOpa PEeCypCcoB, JUIsl HETO B
porpaMMe OIHCHIBAETCS COOTBETCTBYIOIIAS TUAJIOTOBas MpOLEAypa, coaepKamias Ko s
00pabOTKH COOOIIECHUH OT IJIEMEHTOB YIIPABIICHNUS,

- TpU 3amycKe TMPWIOKCHHS HEOOXOIMMO TMPOBEPATh HAIUYHUE YK€ 3amyleHHOTO
9K3EMIUISIpA ITOTO TPHUJIIOKCHHS, BbIaBaTh 00 HSTOM COOOIIEHHE C TOMOIUIbI0 (DYHKIMU
MessageBox u 3aBepiiaTh padoTy.

Hcnonb3yembie Win APl ¢yHKmuu: s paboTel ¢ MOTOKAMHA HEOOXOJMMO HCIOIh30BATh
¢byuxkuuu CreateThread, GetThreadPriority, SetThreadPriority, ResumeThread, SuspendThread,
Sleep; s 3amycka go4epHEro mpoiecca HeoOX0qMMO UCIOb30BaTh GyHKIHI0 CreateProcess.

Ne | IloTox mmm Buj BRIIOTHSIEMOTO JIEHCTBHS TOTOKOM/ DJIeMEHT YIpaBJICHHS JUIs
Bap | IMpolecc UMl 3aIlyCKaeMOoro Ipoiiecca 3aaHus IPHOPUTETA TOTOKA
1 ([Torok 1 Brisoj rpaduka Gynkuuu 10*€*cos(2*X) B ListBox
(T71. OKHO) nuarna3one [-5; 5] ¢ untepBaiom 0,2 cex
[Totok 2 KBanpart nepemeniaercst o yriam OKHa o ComboBox
(Bpem. OKHO) [4acoBoO# cTpernke ¢ mHTepBaaoM 0,5 cex
ITporecc calc.exe

NuauBuayanbHoe 3a1aHue Ne2
B3aumojeiicTBue NOTOKOB
Heab: HayuuThes (opMHupoBaTH HAO0OpP MOTOKOB, HCIOJNB3YIOMUX OOIIMEe JaHHBIE.
CpaBaenue 3¢p(HEeKTUBHOCTH B 3aBUCUMOCTH OT KOJIMYECTBA MOTOKOB U MPOIIECCOPOB.

3aganue:

JIns TpUBENEHHBIX HW)KE BapUAHTOB 3aJaHUil COCTaBUTH MHOromorounyro Windows-
porpamMmy, B KOTOPO# MPOU3BOJUTCSA CO3JaHUE U BHITIOJIHEHHE 3 MOTOKOB: 1-i TTOTOK BBITIOJIHSIET
ONepalyy B TJTABHOM OKHE MPWIOKEHHUS, 2-i1 U 3-i MOTOKH - B JIPyrOM OKHE (BPEMEHHOM WIIH
nouepHeM). s CMHXpOHHM3aMM pabOTHl 1-TO MOTOKAa C aHAJIOTHYHBIM TIOTOKOM B JIOYEPHEM
mpolecce (3amymeHHbIH 2-i SK3eMIUIAp 3TOTO MPUIOKEHHS) UCTIONB3YeTCs] UMEHOBAaHHBIA OOBEKT
CHUHXpOHM3AIMU. [[1s1 CMHXpOHM3AIMU pabOThl 2-T0 U 3-TO MOTOKA MCIIOJIb3YEeTCs] HEMMEHOBAHHBIN
00BEKT CHHXPOHM3AITHH.

TpebGoBanus k mporpamme. B mporpamme 10KHO OBITH ClIeayIOIIEE:

- B [JIAaBHOM OKHE JIOJDKHO OBITH CO3JaHO MEHIO, cocTosmee u3 MyHKToB: [ToTok 1 (3amycTuTs,
[Tpuocranosuts); [lotok 2 (3amyctutsh, [Ipuocranosuts); Ilotok 3 (3anmyctuts, [lpuocTanoBUTS);
Jouepnuii mporecc (3amycTuTh, 3aBEpIUINTD);

- 1-i4, 2-# 1 3-¥ TOTOKH JOHKHBI OBITH CO3/IaHbI B MPHOCTAHOBICHHOM COCTOSIHUM B OKOHHBIX
¢yakmuax  (mo coobmenuto WM_CREATE), 11 NOTOKOB JOMKHBI  OBITh  OMHCAHBI
COOTBETCTBYIOIIME MOTOKOBBIC (PYHKIIMH, BBITOIHSIIONIME B ITUKJIIE OMEpAIlMi B OKHAX COTJIACHO
BapHaHTy 3aJaHuUs. 3allyCK MOTOKOB B pa0OTy, MX MPHUOCTAHOBKA IMPOU3BOJIATCSA IMPHU BHIOOPE
COOTBETCTBYIOIINX ITYHKTOB MEHIO;

- B TIOTOKOBBIX (yHKIMSX 1-ro, 2-T0 W 3-TO MOTOKOB JOJDKHBI OBITH HCIOJIB30BAHBI
yKa3aHHBIC B BapUWaHTE 3aJlaHus CpeAcTBa CHUHXpoHu3anmu. [Ipm 3axBaTe CBOOOTHOTO OOBEKTA




10

CUHXPOHM3AINH TTOTOKOBas ()YHKIUSI BBITIOJNHSET OTEpAaIliy BBHIBOJIA B OKHO 33JJaHHOE YHCIIO pa3
(KOJTMYeCTBO TTOBTOPOB) M OCBOOOXKIAET ATOT OOBEKT CHHXPOHU3AINH;

- 1-11 TOTOK BBIMOJHSET ONEpALMK B paboueii 00J1acTH II1aBHOTO OKHA, JJI HETO JIOJKEH OBbITh
CO3/1aH MMCHOBAaHHBI OOBEKT CHHXPOHHU3AIMH, IOCTYIHBIA B JIPyrux mporeccax. Pabora 3toro
MOTOKA CUHXPOHU3HUPYETCS C AHAIIOTMYHBIM MTOTOKOM JIOYEPHETO MPOIECcca, KOTOPBIN MpeICTaBIIsET
co0o0}¥i ere OIuH 3aImyIeHHBIN K3eMIUIAP JAaHHOTO MPUII0KECHHUS;

- 2-i1 1 3-1 TOTOKM CUHXPOHU3HPYIOTCS OJHUM HEMMEHOBAHHBIM OOBEKTOM CHHXPOHHU3AIUN
Y TI0 OYEPEIN BBITTOHIIOT CBOU OTIEPAIIMKM BO BPEMEHHOM WJIM JJOUYEPHEM OKHE;

- B Ka4ecTBE JOYEPHEro MpoIllecca JOKEH OBITh 3aIlyIeH €Ile OJWH IK3EMIUISp JaHHOTO
npuwioxeHnus. T.k. 1-H MOTOK 3TOr0 OSK3EMIUIApAa HCIOJIb3YEeT HWMEHOBAHHBIA  OOBEKT
CUHXPOHM3AIMK, TO €ro pabora OyIeT CUHXPOHH3UPOBATHCA C AHAJOTUYHBIM ITOTOKOM
MIPEABIIYIIET0 SK3EMILISPA;

- TIpY 3aIyCKe MPIIOKESHHUSI HEOOXOAMMO MTPOBEPATH HAIMYHUE yiKE 3aMYIIEHHOTO YK3eMILIsIpa
JIAHHOTO TIPUJIOKEHMS, BBIAaBaTh 00 3TOM coOOIIeHHe C MmoMolnblo ¢GyHKIMH MessageBox c¢
kaonkamu "Jla", "Het", mo BeIOOpY MOIB30BaTENS TPOJOIKATH UITH 3aBEPIIATh padoTy

Hcnonb3yembie Win APl dyHKIMU: s paboOThl ¢ MOTOKaMH HEOOXOAUMO HCIIOJIB30BaTh
¢byuxuuu: CreateThread, ResumeThread, SuspendThread, Sleep; ans 3amycka qouepHero mpoiecca
HEo0X0MMO UCTob30BaTh GyHku0 CreateProcess, a ajst ero 3aBepiieHus - TerminateProcess;
JUIE CHUHXPOHHM3AIMKM TIOTOKOB HeoOxonumo wucnonb3oBath: Create-pyHkumm ans  co3maHus
00beKkTOB  cuHXpoHM3aiuK, \Wait-QyHKIHMI0 U1 OXKHIAHHS  OCBOOOKACHHUS  OOBEKTa,
COOTBETCTBYIOIINE (YHKIIUU OCBOOOKICHHSI 00bEKTOB CHHXPOHH3AIIHH.

Ne ITorok BriBoaumbIit BeinonHsemble 1eicTBUS Koun-Bo OOBbexT
Bap 00BEKT MOBTOPOB | CHHXPOHHU3ALIUH
1 | Tlorox 1 |buroBsii 06pa3 ([lepemeniaercs no nepuMeTpy OKHa 5
(T71. OKHO) MPOTHB YaCOBOM CTPEJIKH C IIarOM MpiroTekc
30 nukcenei ¢ uaTepBagom 0,5 cex
ITotok 2 |OKpy*’HOCTb [Iepemenaercs cneBa-HapaBo U 7
(104. OKHO) Ha000poT ¢ marom 20 MuKcesne ¢
nnrepsasiom 0,4 cek O>xutaeMblii
ITotok 3 |IIpamoyronbHuk |[Iepememaercs cBepXy-BHU3 U 9 TanMep
(104. OKHO) Hao0opoT ¢ marom 10 nukceneit ¢
nnrepasiom 0,2 cek

Kpumepuu oyenusanusn unousuoyanvno2o 3a0anust

OneHka WHAMBHIYAIBHOTO 3allaHUsl OCYIIECTBIISIETCS Ha OCHOBE BBIYHCIICHUS CPEIHETO

apru(METHUECKOTO OLIEHOK, IMOJYYECHHBIX 332 IPOrPAMMHYIO 4acTh U 3allUTYy.

[IporpammHas yactb

* HeynosnerBopurensHo. [Iporpamma 3auMcTBOBaHa Oosiee ueM Ha 75%; mporpamma He
paboTocrnocoOHa B MPUHIUIIE.

*  VYnosnerBoputensHo. [Iporpamma 3ammcTBoBaHa Oosiee yeM Ha 25%; ypOBEHb
CJIO)KHOCTH HE COOTBETCTBYET OTBEACHHOMY IT0/1 BHITIOJTHEHUE ITPOEKTA BPEMEHH.

* Xopomo. ABTOpcKas pa3paboTka, OCHOBaHHasi Ha MaTepuaiax 3aHsATHH.

* Omnmynao. [loTHOCTBIO caMOCTOSTENBHAs pa3padoTKa (MCIOIH30BAHUE OTIEIBHBIX
MoJyJed U OMOIMOTEK AOMYCTHMMO C YKa3aHHEM HCTOYHHKA KO/a) COOTBETCTBYIOLIETO
YPOBHSI CIIO)KHOCTH; HCIIOJB30BAaHHUE JIOTIOJIHUTEIFHBIX MAaTEPHAOB TI0 alrOpUTMaM U
TEXHOJIOTUSIM IPOrpaMMUPOBAHUS; colOutoIeHIe HPUHIUIIOB 00BEKTHO-
OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHHS, TPAMOTHOE O(QOPMIICHHE TEKCTa MPOTrpaMMBbI
(B TOM 4HCIIe — UCMOJIb30BAaHUE KOMMEHTApUEB); TPAMOTHOE MCIOJIb30BAHUE CTPYKTYP
JTAHHBIX.

3amura

* HeynosnerBopurenbHo. OTKa3 OT 3alIUTHl B YCTaHOBJICHHBIE CPOKH; HECHOCOOHOCTH
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O0O0BSCHUTH CYIIECTBEHHBIE aCTIEKTHI pa0OThI MPOTPAMMEI.
*  YI0BIETBOPUTEIbHO. 3aTPyIHEHUS C OTBETOM Ha BOMNPOCHI; OTCYTCTBHE JIOTUKH
BBICTYIUICHUSI; HETPAMOTHAs Peyb.
*  Xopomo. HemonHoe cootBeTcTBUE TpeOoBaHusIM Ha "OTIMYHO"
Otnuuno. ['pamoTHast peub C MPAaBWIBHBIM MCIOJIb30BAaHUEM TEPMUHOJOTUU; 3apaHee
MPOJyMaHHas JIOTMKa BBICTYIUICHHUS; TOJIHOTA OCBELICHUSI IPOEKTa; CBOOOIHBII OTBET Ha BOMPOCHI.
[IpuBercTBYyeTCS HaMTUYKME MPE3ECHTALUN

8. KOHTPOJIbHBIE BOITPOCHI K TPOMEXKYTOYHOM ATTECTAIIUA

1. TenaeHUMU pPa3BUTHS BBIYMCIUTEIBHBIX CHCTEM, OOYyCIaBIMBAIOUINE HEOOXOIMMOCTD
HOPUMEHEHUS pacipeaeséHHbIX (apajliebHbIX) METOI0B BIYMCICHUN
2. Ilpobnema aBTOMATH3allMM  pacHapaJIeTUBaHMs: TEKYIIee COCTOSIHHE CpPEJICTB,
CHOCOOHBIX BBISIBIISITh HEKOTOPBIE BUBI NTapauIean3Ma
Co3naHue NoTOKOB.
KoppekTHoe 3aBepIieHue OTOKOB .
Ilepenaya naHHBIX B MMOTOK.
OO0beanHeHNe OTOKOB.
OTtmeHa noToka.
O06paboTka UCKITIOUEHU
[TpUMUTHBBI CHHXPOHH3AIIUN
0. VHBapuaHTBl, KPUTUUHBIE CEKIIMU U MPEIUKATHI
1. CocrosiHue roHKu
12.  Mberorekc (futex)
13. Cemadop
14.  CoOsbiTue
15. Kakwue OpIBatoT napayienbHble apXUTEKTyphl? KakoBbl HX OCHOBHBIE OCOOCHHOCTH?
16. Kaxue cpencTtBa NporpaMMHpPOBaHHUS MOIYT OBbITh HCIIOJIIB30BaHbl JUIS JIaHHOU
apxutektypsi? Kakue cpeacrsa mporpaMMupoBanust 3 (HEKTUBHBI ISl TaHHON apXUTEKTYPHI?
17. KaxoBa gomkHa ObITh CTPYKTypa NapajuleiIbHON MpOrpaMMbl IPU HCIIOJIb30BaHUU
JTAHHOW IPOrpaMMHOM OMOInOoTEKU?
18. Kaxossl ocHOBHBIE QpyHKIIMH OpenMP/MPI/PVM?
19. Tlouemy BaxxHa GanmaHcupoBKa Harpy3ku? Kak ee 1oOUTHCS Ha pa3HBIX apXUTEKTypax?
20. ]l yero Hy>KHa CHHXPOHM3ALUs TTOTOKOB/TIPOLIECCOB?
21. KaxkoBa obnacte npumMeHeHus: Mmerona Monte-Kapno?
22. HanumwMre napanienbHYyI0 OpOrpamMMmy, pPEalu3yIOIIYI0 CKalIsIpHOE HpOHM3BEAECHUE
JIBYX BEKTOPOB.
23. Hanummre mnapauieNbHyI0 MOpOrpaMMy, pPEaTM3YIOUIYI0 IOUCK MaKCHMAaJlbHOTO
3HAYeHHS BEKTOPA.
24. Hanummre napajuleabHyI0 IpOrpaMMy, PeaIn3yIOUIyl0 TPAaHCTIOHUPOBAHNUE MATPUILIBI

RB©oo~N O~ W

nxn.

25. Peanu3yiiTe mapajiesbHBIA aaropuT™M Mmeroaa ['aycca pelieHuss CUCTeM JHUHEWHBIX
anredpanvyeckux ypaBHEHUH.

26. Co3snats 2 Bektopa ¢ 1000 snemenTamMu u3 ciyyaitHbIX yucen. CKaJlIpHO YMHOXHTb
3T BekTopa. CpaBHUTH BpEMsI cueTa MapajjieIbHOTO U MOCIEeI0BAaTEIbHOTO allTOPUTMOB.
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9.  OBPA3EIL MOAYJBHOI'O KOHTPOJIA

rOY BIIO «JIOHEIKUI HAIIMOHAJIbHBIIA YHUBEPCUTET»
@akynbpTeT MaTEMaTHKH U MHPOPMAITMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu: 02.04.02 — «@ynoamenmanvnan ungpopmamura u UT»

Maeucmepckas npoepamma: DynoamenmanvHasa uHgopmamuka u
UHpOpMayuoOHHbIE MEXHOI02U

IIpoepamma noocomosku: akademuueckan mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna Ilapannenvnoe u pacnpedenennoe npocpamMmuposanue

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. Jlns gero Hy)XKHa CHHXPOHH3ALHS IOTOKOB/TIPOIIECCOB.

. d b .
2. BblUuCIUTh ABYKpATHBIA HHTETPA fc dy fa xsin(x + y)dx, npenenasl WHTETPUPOBAHUSI

0 X OT a JI0 b, 10 y OT ¢ /10 d, YKHCII0 UHTEPBAIOB Pa3OMEHHMSI 110 X H 10 Y 3aJ]aHO YHCIOM N,
N>10000; wucnonmp30BaTh  METOJ  MMAPALICICHUIEOB,  BBIUUCIAL  O0BEM  1,j-TO
napajuiesenune/a.

YTBepxkaeHo Ha 3acenanuu kadenpst [IM u TCY  31.01.2020 r., mpotokomn Ne 7.

3aBenyromnuii kageapoit J.B. IlleBnos
[IpenonaBarens A.-B. B. MenbHuk

KpuTepnn OUHCHUBAHUS MOAYJBHOI'0 KOHTPOJISA

Homep 3a0anusn Konuuecmeo d6annos
1 10
2 30
Bcezo 40

10. OBPA3EIL DK3AMEHAIIMOHHOI'O BUJIETA

He npeayCcMOTpPECHO y‘le6HLIM IIJIaHOM.

11. OBPA3EIl TECTOBOI'O 3AJIAHUS

He npenycmotpeno.

12. KPUTEPUU OHEHNBAHUSA

B Ttcuenue CeMECTpa o6yqa}0m1/1171c;1 MOXCT 3apa60TaTL Oanbl 3a CJIeaAyromue BHUIBI

NEeSTeNIbHOCTH: HMHAWBUIYyaldbHOE 3anaHue (MakcumyMm 60 OamioB), MOAYJIbHbIE KOHTPOJIbHbBIE
paboThl 1o Teopuu M mHpakTuke (MakcuMyMm 40 OanoB), aKTUBHOCTh Ha 3aHATHAX (OOHYCHBIE

Oautb).
Ne . KoaunuectBo
Buabl KOHTPOJIBHBIX MEPONIPUATHI
n/n 0aJ110B

Texkymmii KOHTPOJIb

Otuer 0 BeINOJHEHUH 3amanus Nel 25
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2 \ OtueT 0 BEINOJIHEHNH 3amanus No2 35
Bcero no TekyuemMy KOHTPOJIIO 60
HNTOoroBblii KOHTPOJIb
1. MoybHBIH KOHTPOJIb 40
Bcero no uToroBoMy KOHTPOJIIO 40
Bcezo 3a cemecmp: 100
IHlIxana coomeemcmeusn 6ann108 HAYUOHATLHOU WIKAlE
Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIM4YHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YyIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4¥ MPHU YCIIOBUU
00s13aTeIpHOTO HAOOpa JAOMOTHUTEIIBHBIX 0aJIJIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O

MPOLIECCA

JleKunoHHbIE 3aHATHS TPOBOASTCS B ayIUTOPUH, OCHAILICHHON MYJIbTUMEININHON TEXHUKOU U
TOCKOH.

JlaGopaTopHble 3aHSATHUS MPOBOASTCS B

KOMITBIOTCPHOM

KJ1acce,

000py1I0BaHHOM

KOMIIBIOTEPAMH C JIMLEH3UOHHBIM MPOrpaMMHBIM oOOecliedeHreM, JOCTYIoM K cetu HHTepHer,
CTOJIAMH, JTJOCKOIL.

14. PEKOMEHJIOBAHHASA JIUTEPATYPA
Koa-Bo Hanu4yue
Ne IK3eMILIAPOB | JICKTPOHHOM
HaunmeHnoBanue
n/n B Ou0JMoTeKe BEpPCHHU B
HonHY IbC
Ocnosnas numepamypa
1. Heckopones, P.H. IlapamnensHoe mnporpamMmmupoBaHue
[DnexTpoHHbIl pecypc|: yueOHoe mocobue / P.H.
Heckopones; I'OY BIIO “JloHeukuii HalMOHAIbHBIN 10 +
yauBepcutetr . — Jlonenk: JouHY, 2019. — snexrpoHHbIC
nanubie (1 daiin).
2. Heckopones, P.H. Opranuzanus napamienbHbIX
BBIUMCJIEHUH NTpU noMo1u TexHosnoruu OpenMP
[DnexTpoHHBI pecypc]: yaeOHO-MeTOAnIecKOoe mocodme 0 +
/ P. H. Heckoponaes; 'OY BIIO “/lonenkwuii
HallMOHaNbHBIM yHUBepcuteT . — Jonenk: JJonHY, 2019.
— 3JIeKTpOHHbIe JaHHble (1 daiin).
3. JlaGopatopHsble paboThI 1o Kypey «Pacnpenenénnbie 0 +
nH()OpPMaAIMOHHBIE CUCTEMBD» [ DIEKTPOHHBIN pecypc]:
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yaeOHo-MeToanueckoe mocodue. / coct. C.A.Ilpuitmenko
— Jonenk: lonHY, 2016 (1 daiin).

Jlonoanumensnasn numepamypa

4. Bpoiino, B. JI. Apxurekrypa 9BM u cucrem: yueOHUK
JUISL CTYICHTOB BY30B, OOydYaloIIUXCs MO HAIpPaBICHUIO
MOJITOTOBKH JUTIOMUAPOBAHHBIX CHELHAITHNCTOB 50 +
"Undopmanmonnsie cuctemsl" / B. JI. bpoiino, O. II.
Wnbuna. - 2-e u3z. - Mocksa [u ap.] : [Turep, 2009. - 720

5. Kauko, E. I'. [lapaiensHoe mporpaMmmMupoBaHue: y4eol.
nocobue / E. I'. Kauko; XapbKoBCKMH Hal. YH-T
PaIrOdIEKTPOHUKHY; 3AT "UncTutyT uHpopm.
texHosoruil". - Xapskon: @opt, 2011. - 527 c.

15. UH®OPMAIIMOHHBIE PECYPChbI
(¢ ykazanuem nazsanus u NOAHO20 INEKMPOHHO20 AOpeca)

1. DJeKTpOHHBI Katajor OuOIHOTeKH JIOHEKOro HAaIMOHAIBHOTO YHHBEPCHTETA:
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb (marta obpamenus: 04.01.2020).

2. DJeKTpOHHO-OMONMOTEeYHass cucTeMa «Znanium.comy: http://znanium.com/  (marta
obpamenus: 04.01.2020).

3. DnexTpoHHO-OnOMMoTeuHas cucrema «Kuura®onm»: http://www.knigafund.ru/  (mata
obpamenus: 04.01.2020).

4. DJEKTPOHHO-OMONIMOTEYHas] CcUCTeMa «YHHUBEPCUTETCKas OWOIMOTEeKa OHJIAWH:
www.bibloclub.ru (mata oopamenus: 04.01.2020).

5. Hayunas »snekrponnas Oubmmoreka (HDB): http://elibrary.ru/defaultx.asp (mara
obpamenus: 04.01.2020).

6. b/l  poccuiicKMX  Hay4yHBIX  JKYpPHAJIOB  Ha Elibrary.ru  (PYHOB):
http://elibrary.ru/projects/subscription/rus_titles_open.asp (mara oopamienus: 04.01.2020).

7. BJ] poccuiickux xypuanoB East View : http://dlib.eastview.com (mata oOparieHus:
04.01.2020).

8. basel nmanneix kommanun EBSCO Publishing: http://search.ebscohost.com/  (mara
obpamenus: 04.01.2020).

16. TIMPOI'PAMMHOE OBECIIEYEHHUE
Visual Studio (ue mo3auaee 2015 roga).
Pabouas mporpamMma paccMoTpeHa 1 nepeyTBepikieHa Ha 3aceganuu kadeapsl [IM u TCY
¢ u3MeHeHusIMU (0e3 nu3menenui) na 20 TO/I.

[Tpotokon Ne OT « » 20 T.

3aBenyrouuii kadeapoit

Pabouast mporpamMmma paccMOTpeHa u nepeyTBeprkaeHa Ha 3acenannu kadenpsr [IM u TCY
¢ u3MeHeHusIMu (0e3 n3menenuit) va 20 roJ.

ITporoxoi Ne OT « » 20 T.
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