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1. OFBEM U CHUILINHBI

Bcero: 4 3ayeTHBIX euHmITED TpynoeMKocTH (144 akamemuyeckmx yaca)

Ounas dopma o6yyenus

—

Bun y4ye6Hoit paboter Ha Bero e {8ueoTp
IUILIIHY 8
AyauTopHble 3aHITHS (xoHTaKTHA% pa6oTa ¢ npenogaBare-
JIEM), BCEr0 9acoB 56 56
B TOM 4mcIIe:
Jlexnun 24 24
JlabopatopHeie pa6oTs 32 32
IIpakTryeckne - -
CamocTosiTesibHas pabora, Bcero yacos 88 88
B TOM 4mcIe:
ITonroroska 9K3aMeHy 27 27
IloaroToBKa KOHTPOIBHOI paboThI 18 18
Hpyrue Bunp! camocrosTesHOMN paboTsr 43 43
(camMocTosTENEHOE H3yYeHHe Tem (PasnenoB) nUCHUTIHHEL)
Bupa npomexyrounoii aTTeCcTaluH IK3amMeH IK3ameH
Obmas TpynoemMKkocTh AMCHHILIAHL! 1 TPYA0EMKOCTH 110 ce- 144 144
MecTpaM, 4acoB ]
3aounas gopma obyuenns
Bun yueGuoit pa6oter ik Cemecrp
IUIUTHHY 9

AyIMTOpHbIE 3aHATHS (KOHTAKTHAS paboTa ¢ npenogaBare-
JIEM), BCEro 4acoB 12 12
B TOM 4mcIe:
Jlexiuu 6 6
Jlaboparopubie paGoTs 6 6
[IpakTrueckue - -
CamocrosiTenbHan pa6ora, Beero yacos 132 132
B TOM 4mHcIIe:
[lonroToBKa KOHTPOIEHOI paboThI 18 18
Kypcosas pa6ora (mpoexr) - 3
Ilogroroska k sk3ameny 27 27
Jpyrue BUbI caMoCTOSITEIBHOMN paboTeI 87 87
(caMOCTOSsITeNIbHOE H3yYeHHE TeM (Pa3zeNoB) AUCIUTIIHHEL)
Bunx npomexxyTounoii arrecranun JK3ameH IK3aMeH
Ob6mas TpynoeMKocTh AUCHHNLIHEDL 1 TPYI0EMKOCTH 110 ce- 144

MecTpaM, YacoB

144 J




2. MECTO TUCHUILINHE]
B CTPYKTYPE OBPA3OBATEJILHOJ ITPOI'PAMMBI

Hucuummna «Ilapannensroe u paclipenenenHoe mporpaMMupoBanmey oT-
HOCHTCA K 0JI0KY | yacTy (opmupyemoit YYaCTHUKaMM 00pa30BATENBHBIX OTHO-
IIEHUH MOy MPOrpaMMHOTO alllIapaTHOro o0ecneYeH s UHPOPMAIHOHHO-
KOMMYHUKallHOHHBIX CHCTEM.

Wsyuenwe mucrmmmmme Oasupyercs Ha pesymbTarax o0yu4enus, cdopmupo-
BaHHBIX TP U3YICHUU CIIeyFOITHIX JUCIIAILTH:

- Onepanvonnsre CHCTEMBEL;

- OcHOBEI [IPOrpaMMUpPOBaHHS;

- O6T>€KTHO-OpI/IeHTHpOBaHHoe IIPOrpaMMUpPOBaHHUeE.

Pesynbrater 06yuenus mo AUCHHILTMHE HEOOXOMMMBI IS BEITIONHEHMS BE-
ITyCKHOH KBaJIU(pMKALIMOHHOI paboTkl.

3. IJTAHUPYEMBIE PE3YJIbTATBHI OBYYEHUS]

Lenbto u3yvenns muermmmmmmss «IlapanmnensHoe u pacrpenienieHHoe Ipo-
'PAMMHUPOBAHUEY SBISETCS OCBOCHHE METO/IOB, HHCTPYMEHTApUS U MOIXOJIOR,
HCIIONb3yeMBIX B paclpe/ieIeHHOM IIPOTPaMMUPOBAHHH,

3ajauaMu UCHUILIHHEL SBIISOTCS

- U3YHUCHHC MPUHLUIIOB ¥ MApajlIeNbHOrO W PacrpeseNieHHoro  mporpam-
MHPOBaHUS;

- IPHMEHEHHE Ha MPAaKTHKE METOZOB H CPEeCTB pean3anuu napaniensHeIX
1 PaclIpeIeICHHbIX BEIYUCIEHHH U CIIOCOGOB X CHHXPOHHU3AIUH.

Komnerennuu, hopmupyemsre 5 Pe3yNbTaTe OCBOCHHUS JUCIUAIIIAHEL:

- CIIOCOOHOCTH OCYIIECTBIIATH ONTUMM3ALNIO BBINOTHEHUS IOJIB30BATENE-
CKHX 3aIIpOCOB K 6ase maHHbIX (TTK-9);

- CIIOCOOHOCTH IPOBOIHUTE YCTAaHOBKY, HACTPOMKY M ONTHMH3ALMIO (hyHK-
[IMOHUPOBaHHUS IIPUKIAHOTO IPOrPaMMHOT0 00eCIIeYeHHs (TIK-11).

Wupukaropsr u AECKPUNTOPEI  YaCTH COOTBETCTBYIOLIEH KOMIIeTEHIIUY,
dopmupyemoit B mponecce U3yH4CHUA auctuuiesl «[lapamtensuoe u pacripeie-
/ICHHOE IPOrPaMMHUPOBAHHEY, OLEHUBAIOTCS TIPU IIOMOIILIH OLICHOYHBIX CPEJICTB.



- CIIOCOOHOCTh OCYIIECTBIATE Pa3paboTKy, OTIAAKY MPOBEPKY paboToCIO-
COOHOCTH, OIIEHKY CIIOKHOCTH ITPOrPaKMMHOTO 00€eCIeUeH s U pedaKkTOpHHT Tpo-
rpammHoro xona (ITK-");

- CII0COOGHOCTh OCYIIECTBJIATH ONTHMM3ALUIO BBITONHEHUS I10JIb30BATENh-
CKHUX 3ampocoB K 6a3e nanHbIX ([TK-9);

- CIIOCOOHOCTbH [POBOJMTH YCTAHOBKY, HACTPOWKY M ONTUMH3ALMIO (DYHK-
[IMOHHPOBAHUS PUKIIATHOTO IporpaMMHoro obecriedenus (ITK-11).

B pesynbrare u3y4eHus QUCHUILUTHHEI 00YyYarOIIUACS JOIKEH:

- MUMETh IIPEACTABICHUE O 3HAYEHUM M 00JNAcTAX INPUMEHEHHUsS Iapajlieib-
HBIX M PacIpPENeICHHBIX BBIYUCICHHH, O COBPEMEHHBIX TEHACHIMSIX UX Pa3BHTHS
(mms TIK-11);

- 3HaTh CIIOCOOBI IIOCTPOEHUS NapalIeNTbHBIX U PACIpPENeeHHBIX BBIUMCIIE-
Huit (o [1K-9, TIK-11);

- 3HaTh OCOOEHHOCTH TEXHOJIOTUH M CTaHIAPTOB MapaJLIENBLHOrO M pacipe-
neneHHoro mporpammuposanus (s [1K-9, TIK-11);

- BJIaJIeTh CMOCOOAMK peanu3allii aJITOPUTMOB MapaJUIebHBIX U PacIpee-

JIEHHBIX BBIYMCIICHUHN (IS , TIK-9, TIK-11);
- BJIaJeTh UHCTPYMEHTAILHBIMH SI3BIKOBBIMU CpEINCTBAMH IMapajlieIbHOrO
[IPOrpaMMUPOBaHUS (IS I1K-9, TIK-11);

- BJAJIETh CIHOCOOAMM OTJIQIKH MapauleSbHBIX ¥ PaclpeNe/ieHHbIX IIPUIIO-
KeHu# (mns [IK-9, IIK-11).

4. COIEP) KAHUE JUCIUIIJINHBI
4.1. YyeOHO-TEeMaTHYECKHIl II1aH
Ounas ¢popma oGyuyenus

Kosu4ecTBo 4acoB
Homep KOHTAKTHOMH pa0oThlI ¢ MpernogaBaTeieM
Prbes | pazmm, HaumenoBanue pazgena, Jatopas
TeMbI b Jlexuun Dpaserers, TOpHbBIE
3aHATHUS -
Opranu3zanus BEIYUCIICHUH B
1 MHOTOIIPOIECCOPHBIX X MHO- 2 - -
TOKOMBIOTEPHBIX CUCTEMAX
2 CTAHIAPT OPENMP 2 8
3 Msoronorounas mogens OC 2 -
e HuskoypoBHEBOE mapaiiieib- 25 4
4 HO€ IIPOTPaMMUPOBAaHUE )
5 CuHXpOHHU3AIHSI TIOTOKOB U 3 4
POIECCOB
Py6exuplit KoHTposb Ne 1 0.5 - .
6 B3aumopeiictBre B pacnpene- 1 ) 4
JICHHBIX CHCTEMAaX
7 Crannmapt MPI 2 8
Pyorx 2 8 Y naneHHbIH BBI30B IPOLIEAYD 2 <
9 Mogens pacnpeieICHHOH CH- 1
CTEMBI




10 Jlormueckue yacer 1 -
1 Bzaumuoe nckimouenue B pacmpe- 1 i
JIEJIEHHBIX CHCTEMAX.
12 CHHXpOHM3aIUs B paclpeIeIeHHbIX 5
CHUCTEMaxX
13 TexHomornu u apXI/ITeKTyIiLI pac- 1
IIPEJICIEHHBIX BEIYMCICHUN
Py6exHsIit KoHTpOIIH No 2 1 - -
Bcero: 24 - 32
3aouyHas dopma oGyueHus
KosmuecTBo yacos
Homep KOHTAKTHOI pa0doThl ¢ penogaBarejiemM
- HaumeHnoBanmue pasngena, TaGopa-
TeMbI JnIhl Jlexnun o i TOpPHBIE pa-
3aHATHS
00THI
Opranu3zanys BEYUCICHAH B MHOTOIIPO-
1 IIECCOPHBIX H MHOTOKOMIIBIOTEPHEIX CH- 2 - -
cTeMax
2 Cranpnapt OpenMP 1 - 2
5 CI/IHXPOHI/BAHH}I ITOTOKOB U ITPOLIEC- 5
COB
7 Crannapt MPI 1 - 2
Bcero: 6 - 6

4.2. Coaep:xanue JeKIMOHHBIX 3aHATHI
Tema 1. Opzanuzayus évluucienuii 8 MHOZONPOUECCOPHBIX U MHO20KOMNbIO-
MepHbIX cucmemax
Beenenue. Llenn u 3anaun u3ydeHus Iucuumunel TpeGoBaHus mo u3yde-
HUIO JTUCHUIUTAHBL. KinaccubuKaims mapaielbHbIX BBIYUCIUTENBHBIX CHCTEM.
XapaKTepuCTHKH MHOTOIPOLECCOPHBIX CHCTeM. 3akoH Ammana. OreHka addek-
TUBHOCTH MApajIeIbHBIX BBIYUCTeHUA. TexHMYecKas peanusalds MHOTOMPOLEC-
COpHBIX cucTeM. CxXeMBl pa3pabOTKK IapajjiedbHbIX METOIOB.
Tema 2. Cmanoapm OpenMP
Ionstue Fork-Join mapannemmsma. upextussr u dynximuu. [Tapamiens-
HBIE U TIOCTIe/ioBaTeNnbHble 00nactu. Moziens naHHBIX. Pacmpenenenue paGoTsL.
Cunxponusanus. bapeep. Kputuueckue cexiuu. ['OHKA NaHHBIX. HupektrBa
atomic. 3amku (locks). CornacoBanuslii 06pa3 namsTH.
Tema 3. Muozonomounasn modeno OC
IIpoueccel, notoky, HUTH. CTpyKTypa moTtoka. Coctosuue. ITotokun POSIX.
Co3nanue, KOHTPOJh M3aBepIIeHHE MOTOKOB B MAPaIENbHOMN nporpamme. [lepe-
Aa4a napametpos. IIpropuretsl. JlokansHoe XpaHuivine noToka. ITy IOTOKOB.
Tema 4. Huzkoypoeneeoe napannenvroe npozpamMmuposanue




IToroxoBas ¢bynkims WinAPI. Cozganue poaMTeNbCKOro U I0UEpHEro Io-
tokoB WinAPI. [Tapametps! pynkuuu CreateThread. 3aBepienue moroka.

Tema 5. CunxpoHu3ayua noOmMoKo6 u RPoOUeccos
Kputuueckas cexius. B3aumuoe uckmouenne. Cemadop. Mptorekc. Cun-
XpOHHM3AIMs MPOIECCOB B 3anade obenarommx Gunocodos [eAKCTpsl. AITOPHTM
pelieHus 3ana4u. [Ipumep perneHus 3agadu. 3aada NPOU3BOUTENb-TIOTPEOUTEIb
(¢ xosbLEeBEIM OyhepoMm). 3amaya nucaTeIu-YUTaTeNH.

Tema 6. Bzaumooeticmeaue 8 pacnpeoesieHHbLX CUCMeMax
®usnueckoe BpeMs. CHHXpOHHbIE M aCHHXPOHHBIE paclpeneIeHHbIE CUCTe-
MbL. YropsiodnBanye coObituii. [IpUMUTHBEI B3auMofelcTBus. byepusoBanHoe
B3auMoieiicTBre. brokupyromue 1 HeOIOKUPYIOIIHe TPUMHTHBbI. CHHXPOHHBIA 1
ACHHXPOHHBI! 00MEH COOOIEHUIMH.

Tema 7. CTAHJAPT MPI
Crpykrypa nmporpammsl MPL. Iepenaua coobuiennit Mexy AByMs OpoLec-
camu. OCHOBHbIE THIIBI ONepaluit mepenayu AaHHbIX. HeOmokupyromui oOMeH.
Brokupyromuit oOMeH. ba3oBble THIBI NaHHbBIX. [1071630BaTEILCKUE THITBI JaHHDIX.
KomnexktusHble onepanuu. KoMMyHHKaTOPBHI.

Tema 8. YoaneHHbLI 661308 NPOUEOYp
RPC TeXHOJIOTHH: CeTeBO IIPOTOKOJI i A3bIK CepUaNU3alii 00BHEKTOB U
ctpykryp. Ctab ximenra. Ctab cepsepa. Cepranusarus. MapIlaquHr 1 [eMapiia-
qudr. [Iporokon ORPC. Ilepenaya mapameTpoB.

Tema 9. Mooenb pacnpedeneHHOU CUCHIEMDbL
Mojzens pacrpeieleHHON CUCTEMBI. [TpryrHHO-CIIEICTBEHHbIH TTOPSAIOK CO-
GLITH. DKBUBAJICHTHEIE BeIMONHeHNs. Kanaisl cBsi3u. CBOMCTBA KaHAJIOB.

Tema 10. JIocuueckue uacol

O61re TpUHIMIEI mocTpoerust. CkaspHoe Bpems JIammopra. BexTopHoe
BpeMsi. MeTozIbl pean3aliy BeKTOPHAIX JacoB. 3.5. MarpuyHoe BpeMs.

Tema 11. B3aumHoe ucKioueHue 8 pacnpedesieHHblX CUCHeMax
Oo6mue xoHienuu. Kputnyeckne CeKUUU.

Tema 12. CunxpoHU3auuA 6 pacnpeoeieHHblX CUCmemMax
L{eHTpaTM30BaHHbIH AIrOPUTM. AJIFOPUTMEI Ha OCHOBE IOy ICHHUS paspe-
[IEeHWH: aJIropuT™ JI>mIopTa, alropuT™ Pukapra-Arpasana, alrOpuT™ 00ezaro-
X ¢punocopoB. AITOPUTMBEI Ha OCHOBE IOJIyC€HHA MapKepa: IIMPOKOBELIATENb-
ueii aroput™ Cysyku-Kacamu, anroput PeliMOH/Ia Ha OCHOBE IIOKPBIBAOILIETO

menera.



Tema 13. Texnonozuu u apxumexkmypot pacnpeoeneHHbIX bIYUCTH UL

Pacnpenenennsle 6a3bl naHHBIX. TEXHONOTMH W MoIeNH KJIIHEHT-CepBep:
(haiinoBBIA cepBep; yOaleHHbIH NOCTYN K DaHHBIM; CepBEp JAHHEIX; cepBep IpH-
JIOXKCHHH; 00BEKTHOE CBA3BIBAHHE NAHHBIX; PEILIMLIUPOBAHHE NAHHBIX. ApxuTek-

Typa BeO-IpUoKeHuH. ApXUTeKTypa peer-to-peer. CepBHC-OpHEHTHPOBAHHAS ap-
XUTEKTypa.

4.3. JlaGopaTopHbIe 3aHATHSA

H HaunmeHnoBaHue HopmaTus BpemeHnn, 4ac.
omep HaumenoBanue 9
JabopaTopHoit
pasaeJa, pa3aeina, PRt Ounasn 3aounas
TeMbI TeMbI dopma ¢popma
o0y4yeHust o0yueHus
Opranusanus BeIYHC-
1 JIEHUJ B MHOTOIIpOIleC- i ) i
COPHBIX U MHOTOKOM-
IBIOTEPHBIX CHCTEMaX
Breruncnenue uucna [1n 4 5
2 Crargapt OpenMP
CoprupoBka 31eMeH- 4 )
TOB MacCHBa
MHOTI'OMTOTOYHASI MOJIEJTb
3 oC i i i
HU3KOYPOBHEBOE ITAPAJI-
-+ JIEJILHOE TIPOT PAMMUPO- VYpaBneHue NoToKaMu 4 -
BAHHUE
5 CHMHXPOHM3ALIMS [IOTOKOB | 3a/1a4a 00eIaromumx 4 )
U TTIPOLIECCOB (1)I/IJ'IOCO(1)OB
B3AUMOJEUCTBUE B PAC-
6 HPELLEHEZI}IHBIX CHCTEMAX Coxerel 4 )
Breraucnenune uucna [Iu 4 5
¢ Cratpp o BeKTopHO-MaTpHYHOE 4 )
MIEPEMHOXKEHHUE
8 V najieHHBIH BRI30B RPC 4 )
Iponenyp
9 Mogenb pacupeneieH- ) ) )
HOM CHUCTEMBI
10 Jlornyeckue yacel = S &
B3auMHOE HCKITIOUEHUE
11 B pacIpeleleHHbIX CH- o . -
cTeMax
CuaxpoHHU3anus B pac-
12 IpeJeNIeHHbIX CHCTe- - 5 -
Max
TexHoyornu U apxu-
13 TEKTYpPBI paclpeieeH- - - -
HBIX BBIYHCICHUN
Bceero: 32 6




4.4. llpakTHYeCKHE 3AHATHS

HpaKTI/I"IeCKI/Ie 3aHATHA HE IIpCI[YCMOTpeHBI.

HopmaTtnB BpeMeHH, 4ac.

Homep HanmenoBaHnue
HaunmveHoBaHHeE NPaK-
BISIR, PA3AIR, THYECKOr0 3aHATHH s 3aounas gopma
TeMBblI TeMblI dhopma P
o0yueHust
00y4eHHS

[ﬁ
L Bcero:

4.5. KonrpoJibHasi padoTa

KonTponbHas pabora MOCBAIIEHA PELICHHUIO THIIOBOM 3aJa4dl IOCTPOEHHUs
MEOFOMOTOYHOrO JIN00 MHOTOMPOLECCHOTO MPHIOKEHIT C CHHXpOHU3AIHUEHN 10
MHIMBHLYaTbHBIM HCXOIHBIM JNaHHBIM COTTIacHo METOIMUECKMM PEKOMEHIALHUSM,
yKa3aHHBIM B paslene 8.

Ipumepbl TEMATHKH pabort

1. 3adaua o kannubanax. IlneMs u3 n JMKapeil ecT BMeCTe W3 ©0JIBIIOTO
ropIIKa, KOTOPBIA BMEIIAEeT M KyCKOB TyLIEHOTO MUCCHOHEPA. Korma nukapb Xo-
geT oGenaTh, OH €CT U3 TOPIIKA OIMH KyCOK, SCIIH TOJIBKO rOpIIOK HE IyCT, NHAYe
JKaph OyIMT ToBapa U XKJIET, MoKa TOT He HamojHUT ropinok. IloBap, CBapHuB
o6en, 3acemaer. Co3gaTh MHOTOIOTOYHOC IPHJIOKCHHE, MOJIETHPYIOLISe oben
nukapeit. [Ipy peleHny 3a1a49H M01b30BaATHCA cemadopamu.

9. 3adaua o Gonmynax. N G0NTyHOB HMCIOT Tene(OHBI, XKAYT 3BOHKOB U
3BOHAT APYT APYTY, YTOOBI noGecenoBaTh. Eciu TenedoH 3aHAT, 6onTyH OyneT
3BOHUTB, IOKA MY KTO-HHOY[b HE OTBETHT. [Tob6ecemnoBas, OONTYH HE yHHMACTCA
Y WUTA JKIeT 3BOHKA WM 3BOHHT Ha APYro# HOMEp. Co31aTh MHOT'OIIOTOYHOE IIPH-
J0KeHne, MOJIeNIpyrollee IIOBEICHNE GonTyHOB. [l peleHus 3a1ady HCII0JIb30-
BaTh MBIOTEKCHI.

3. 3a0aua o wumamenax U nucamenix («noomeepicoeHHOoe ymeHuey).
Ba3sy JaHHbIX Pa3feIsOT Ba THIIA MPOIECCOB = quTaTeNM U MUcaTelnn. duTaTenn
BBIIIOJHSIOT TPAH3aKIHH, KOTOPbIe MPOCMAaTPUBAIOT 3amucH 0a3bl JaHHBIX, TPaH-
3aKIMH TEcaTeNell ¥ IPOCMATPUBAIOT ¥ M3MEHAIOT sammcu. IIpeanonaraeTcs, 4To
B Hauaje BJl HaxoIUTCA B HENPOTUBOPEIHBOM COCTOSIHUH (HArpUMep, SCIIH KaX-
JBI 3JeMEHT — YKCIOo, TO OHM BCE oTcopTHpoBanbl). Kaxas OTAenbHAA TpaH-
3aK1us nepeBoauT b/l U3 oaHOrO HENPOTHBOPEYMBOT0 COCTOSHU B npyroe. Tpas-
3aKIHH BBIIOJHAIOTCS B POXHUME «TIOATBEPKICHHOTO yTeHus», TO €CTh MpoLecc-
eaTels He MOYKeT IOTYdHTh TOCTYM K BJI B ToM cilydae, eci e¢ 3aHAl Ipyrou



npoluecc-nucareb wid nponecc-uurarens. K B/l MoxeT oOpaTuThCs OfHOBpeE-
MEHHO CKOJBKO YTOIOHO IMpoIieccoB-unutaTenei. [Ipouecc ynrarens moiay4aer 10-
cryn k BJI, maxe ecmu ee 3aHAn mporecc-nucarens. Co3naTth MHOTOMOTOYHOE
NIPUIOKEHHE C MOTOKAMHU-IIMCATENsIMH M IOTOKAaMHU-4dTaTelsMH. PeannsoBaTh

PEIICHNUE, UCTIONIB3Y A CeMa(I)OpI:I, 1 HE UCIIOJIb3YyA 6JIOKI/Ip0BKI/I YTCHUA-3AIINCH.

5. METOIUYECKHUE YKA3AHUSA JUISA OBYYAIOIMNXCS
IO OCBOEHUIO M CIIMITIMHBI

[Tpy TPOCTYIIMBAaHUM JIEKIUH PEKOMEHIYETCS B KOHCIICKTE OTMEYaTh BCE
Ba)KHbIE MOMEHTEI, Ha KOTOPBIX 3a0CTPseT BHUMAHUE IIPE01aBaTellb, B YaCTHOCTU
Te, KOTOpble HATIPaBJIEHbI Ha KAYECTBEHHOE BBIIIOJIHEHNUE COOTBETCTBYIOMIEH 1abo-
paTopHO# paboOTHI.

IIpenonaBareieM 3alIaHAPOBAHO UCIIONB30BAHUE IIPU YTEHHUH JICKLIUH TeX-
HOJIOTMH y4eOHOM muckyccuu. [TosToMy pexoMeHIyeTcs GUKCHPOBATh s CeOst
MHTEpeCHbIE MOMEHTBI C [eJIbI0 X aKTHBHOTO 00CYXI€HUs Ha JIUCKYCCHUH B KOHIIE
JIeKITUH.

3a/10roM KadecTBEHHOIO BBIIOJHEHHs J1a0opaTOpPHBIX paboT SBIeTCS Ca-
MOCTOSITENIbHAs IOATOTOBKA K HHM HaKaHyHE IyTeM IIOBTOPEHHS MaTepHajioB
ek, PexoMeHIyeTcsl MOArOTOBUTE BOIIPOCHI IO HESCHBIM MOMEHTaM M 00Cy-
JUTh UX C IPEINo/iaBaTesieM B Hayase JabopaTOpHOH paboTHL.

[IpenoaBareseM 3alIaHAPOBAHO IPHMEHEHHE Ha JTaOOPATOPHBIX 3aHATUIX
TEXHOJIOTHI pPa3BUBAIOLIEHCS KOOMEPAIY, KOJIEKTUBHOIO B3aUMOIEUCTBUS, pa3-
6opa KOHKPETHBIX CUTyarui. [103TOMy IpPHUBETCTBYETCS IPYIIIOBOW METOA BBI-
TIOJHEeH! 1ab0opaTOPHBIX paboT U 3aIlUTH OTYETOB, a TAKKe B3aUMOOLIEHKA U 00-
CyXJeHHe Pe3yIIbTaTOB BHITONHEHNS 1a00paTOpHBIX paboT.

JI1s TeKyILIero KOHTPOIIS YCIeBaeMOCTH 110 OYHOM (popMe 00ydeHuUs Ipero-
JlaBaTeJIeM HKCITONIb3YyeTCS OaJUIbHO-pEeMTUHIOBass CHUCTEMAa KOHTPOISA M OLEHKH
aKaZleMUYECKON aKTHBHOCTH. I103TOMY HACTOSATENBHO PEKOMEHAYETCS TIIATEIHHO
npopabaTkiBaTh MaTepuall JUCLHUIUINHBL IIPA CaMOCTOSTENBHON paboTe, y4acTBO-
BaTh BO BCeX (hopMax OOCYXXIEHUS U B3aUMOJIEHCTBHs, KaK Ha JEKIUIX, TaK U Ha
MabopaTOPHBIX 3aHATUAX B IENAX Jy4dILIero OCBOSHMs MaTepuaja M IOIyYeHHUS
BBICOKOH OIIEHKH T0 pe3yIbTaTaM OCBOCHUS JUCLIUILIUHEIL.

BEIIosiHEHHE CAMOCTOSTENBHOM paboThl MOAPa3yMEBAET CaMOCTOSATENBHOE
M3y4YeHHe Pa3/IeNioB TUCHHIUIMHEI, TOJTOTOBKY K JIAOOPATOPHBIM 3aHATHAM, K Py-
0eXHBIM KOHTPOJISIM (IJ1s 00ydarommxcst OUHOW (HOpMbI 00y4EHNs), BBIIOIHEHUE
KOHTPOJIbHOM paboThl (1 00yYaromuXcsl OYHON U 3a09HOM (opMBI 0OyueHus:),
MIOJITOTOBKY K 3K3aMEHY .

PexoMeHnayemMast TPYJOEMKOCTh CaMOCTOSITENNbHONH paboThl NMpeCcTaBlIeHa B
Ta0JIHIIE:

PexomMeHnayeMbliil pe:kHM caMOCTOSAITEJIbHOM padoThI



Pexomenayemast

TPYA0EMKOCTb,
HaumenoBaHnue aKaj. Jac.
BH/a CAMOCTOSITEJIbHOMH paldoThbI Ounas 3aounas
dopma ¢popma
o0yuenusi | o0yqeHus
CamocTosTe/IbHOe H3y4YeHHe TeM THCIHIJIMHDI: 31 84
OpraHmu3aIEs BEMHECICHHI B MHOTOTIPOLIECCOPHBIX H MHOTOKOMITb- 2 5
JOTEPHBIX CHCTEMaX
CTAHIAPT OPENMP 2 i
Muoronotounas Moaens OC 2 5
Hu3K0ypOBHEBOE TIapaleIbHOE IIPOrPaMMUPOBAHHE 2 7
CHHXPOHH3AIUSI TOTOKOB U IPOIIECCOB 2 7
BzanMoJIelicTBHE B PACTIPEACICHHBIX CHCTEMAX 2 7
Crangapt MPI 2 6
V najieHHBIH BBI30B IPOLENYP 3 6
Moienb pacipeeIeHHOM CHCTEMBI 2 7
Jlormyeckue 4acsl 3 7
B3auMHOE HCKITIOUYEHHE B PacIpeeIeHHBIX CHCTEMAX 3 6
CHHXpPOHH3AIHUs B pacIpee/IeHHbIX CHCTeMax 3 8
TeXHOIOTHH B apXUTEKTYPBI PACIIPEIETIEHHBIX BHIMUCICHIH 3 6
IoaroroBka K JJa00paTOPHBLIM 3aHATHAM 3 3
(mo 1 wacy Ha Ka)1oe 3aHATHE)
IMoaroroBka K py0eskHbIM KOHTPOJISAM 4 i
(1o 2 vaca Ha KaXkJplii py6ex)
Bbino/iHeHHE KOHTPOJIbHOH paboThl 18 18
Kypcoasi pa6oTa (IIpOeKT) - -
IoaroroBka K 3K3aMeHY 27 27
Bcero: 88 132

HpI/IBeTCTByeTCSI BBIIIOJIHEHHUE pPa3eioB CaMOCTOSATEILHOU pa60TI>I B KOM-

TIEIOTEPHOM Ki1acce Kaeapal.

6. POHJI OLIEHOYHBIX CPE/JICTB
JJISI ATTECTAIIMY O JUCIUATLIAHE

6.1. IlepeueHb OLIEHOYHBIX CPEACTB

1. BaHHBHO-peﬁTHHFOBaﬂ cucTteMa KOHTPOJISA U OLICHKH aKaneMqucxoﬁ aKTHUBHO-

cTH obydaromuxcs (st 09HOH GOpMBI 00yUeHus).

2. KontponbHas paboTa (Jisl 04HOM, 3209HOM (OPMBI 00y IEHNS).

3. OT4eTH! 00yJaroMKMXCs TI0 JIAG0PaTOPHEIM paboTaMm.

4. BaHK TecTOBBIX 3a1aHuit K py6exupiM kouTpossiM Ne 1, Ne 2 (s o4HO#M (opMbl

o0Oy4eHus).
5. BaHK TeCTOBBIX 3aJJaHUN K SK3aMEHY.




6.2. Cucrema 0a/1IbHO-PETHHIOBOM OLIEHKH
paboThI 00y4aromuxcs Mo TUCHHUILIHHE

Ne | HawumeHosa-
Conepxanue
HUE
Ounas gopma o0yuyenus
1 | Pacnipenesne- Pacnipenenenue 6amios
Hue 6o 3a Beimonnenue
CEMECTpBI MO Bun Tocerme- ¥l 3aIHTa Pyv(Sexc- Pyv6e>x- Kon-
BHIAM yueh- s HBIN KOH- | HbIA KOH- Ok3a-
HaM ¥ y4eOHOU | Hue JieK- OTYETOB TI0 TR poms | TPOTRHAL | T
HOH paoTBl, paboTsL: 10307 nabopatop- Nol Ne2 pabora
CPOKH CllavH HBIM pabotam
yueOHoOH pa-
60THI (TOBO-
BanneHas
LR JX0 ) Jlo 12 Jlo 32 Ilo 5 Jlo 5 To16 | o 30
cBeIeHHUs! OLICHKa!
o0y4arommnx-
csl HA IEPBOM Ilo 4-x Gayios
y4eOHOM 3a- 3a 4-X 4aco-
HATHH 12 nex- - G =
) Tpeme- ]l mpo.sabopas | Heen | Haids
mii o 1 | TopHyro pa6o- -
YaHUS: JIEKUUH | JIeKIUU
Bamty Ty
(8 m.p. 4-x 4a-
COBBIX)
2 | Kpurtepuii nepecuera 6an- | 60 u MeHee GaJUIOB — HEYOBIETBOPHTEIBHO;
JIOB B TPAJMLIMOHHYIO 61...73 — yIOBIETBOPUTENBHO;
OLEHKY o uToram pabotel | 74... 90 — xopoiio;
B CEMECTpe U 3ayeTa 91...100 — omyiH4HO
3 | Kpurepuu nomycka k mpo- JUis momycka K IPOMEXYTOYHOM arrecTauuu (9K3aMeHy) CTy-

MEXXyTOYHOM aTTeCTaLHH,
BO3MO>KHOCTH TMOJTyUEHHUS
aBTOMaTHYECKOT0 3a4eTa
(3K3aMeHaHOHHOM OLIEH-
KH) 110 JUCLUTLIUHE, BO3-
MOYKHOCTb MOJTy4eHHs 6o-
HYCHBIX OaJiyioB

AEHT JOJDKEH HabpaTh M0 MTOraM TEKYLIero W pyOeKHOro KOHTPOJIs
He MeHee 50 6aIoB U I0/KEH BBINOJIHUTD BCe 1a60paTOpHble paboThl
M KOHTPOJIbHYIO paboTy (/11 CTyJEHTOB OYHOM, 3204HOM GopMbI 06y-
YEHHUS).

g momydyeHus >K3aMEHALMOHHOM OLEHKH «aBTOMAaTHYECKH»
CTyIEeHTy HeoOX0quMO HabpaTh ClIeyIollee MHHMMAIBHOE KOJNHYe-
CTBO GaJIIOB:

- 68 mna nomydeHMs «aBTOMAaTHYECKW» OLEHKH YIOBJETBOPH-
TEJIEHOY.

Ilo cornacoBanuio ¢ mpernonaBaTeneM CTYAEHTY, Habpasiiemy
MUHUMYM 68 GasioB, MOTyT GbITh J0GAB/IEHBI JOMOIHUTENbHBIE (6O-
HYCHbIE) Oa/Ibl 32 aKTHBHOCTh Ha KOHCYJIBTALUSX, AKTUBHOE YYacTHe
B HAayYHOW W METOIMYECKOH paboTe, OPUrHHAIBHOCTh NMPUHSATBIX pe-
IIEHHH B XOJIe BBIMOIHEHHS NMPAKTHYECKHX paboT, 3a y4acTHe B 3Ha-
YMMBIX y4€OHBIX M BHEYYEOHBIX MEPONpPHUATHAX Kadenpbl ¥ BHICTAB-
JIeHa 32 9K3aME€H «aBTOMAaTHYECKH» OLEHKa «XOPOINO» MM «OTJIHY-
HOY.




®opmbl 1 BUBI yueOHOH
paboThI TS HEYCIIEBAKO-
KX (BOCCTAaHOBUBIIMXCS
Ha Kypce 00yueHus) 00y-
YaIOIUXCS JUTS TTOJTyYeHHs
HeJoCTarIuX 0aJIoB B
KOHIIe cemecTpa

B ciyuae ecind K HPOMEXYTOYHOH aTTECTallMH (9K3ameHy)
HabpaHa cymma MeHee 50 GamioB, CTyAEHTY Heo6xoauMo HabpaTh
HeJIOCTaoIee KOMMYECTBO OajUIoB 3a CYET BBINOJIHEHMA [OTOJIHH-
TeJIbHBIX 3a[aHHH, 10 KOHLA MocieHeH (3a4€THOM) HeIeIN CeMeCTpa.
[Ipu 5TOM HeOGXOMMO TPOpaboTaTh MaTepHal BCeX MpOMYLICHHBIX
nabopaTopHBIX paboT.

®opMBI TOTIOHUTEBHEIX 3a/IaHUH (Ha3HA4aloTCA MpETIofaBaTe-
JeM):

- BBINOJIHEHHE ¥ 3alIMTa TPOIYIIEHHOH 1abopaTopHOl paboThl
(P HEBO3MOXKHOCTH JIOTIOJIHUTEIBHOTO MPOBECHUS nabopaTopHOH
paGoTHI TIpenofiaBaTelb yCTaHABMUBAeT (JOpMy JIOTIOHUTENIBHOIO 32-
JaHMs IO TeMATHKe MPOMyIIEHHO# TabopaTopHOH paboThl caMoCTos-
TebHO) — 10 § 6aIoB.

JIMKBUOAIMS aKaJEeMUUYECKHMX 330/DKEHHOCTEH, BO3HUKIIMX M3-
3a pa3HOCTM B y4eGHBIX ILTAHAX MPH [EPEBONE WM BOCCTAHOBIICHHH,
TIPOBOMTCS [TyTEM BBITIOJHEHHUs! JOTIOTHUTENbHBIX 3ajanuii, Gopma
06beM KOTOPBIX OMpe/ieIIeTCs MPernoAaBaTeleM.




6.3. IIpoueaypa oueHNBaHHUs Pe3yJbTATOB OCBOCHHUS AUCUHMILIMHbI

PyGerxHble KOHTPOJIH U 3K3aMeH MPOBOJATCS B (POpME MUCbMEHHOIO TECTH-
pOBaHMUS.

I[lepen mpoBeneHWEM KaXJOro pyOeXHOro KOHTpOJIA IIpENojaBarelb IIpo-
pabaThIBaeT ¢ 0O0yYaroIMMHUCS OCHOBHOHM MaTepHall COOTBETCTBYIOIIMX Pa3/IeNioB
IUCIMIUIMHEI B (hOpMeE KPaTKOU JIEKLIUU-TUCKY CCUH.

BapuanThsl TecTOBBIX 3aaHuil 1 pyOexHbIX KoHTposer Ne 1 u Ne 2 cocro-
AT U3 5 BOIIPOCOB.

Ha xa)k1oe TeCTHpOBaHME IPU pyOeKHOM KOHTPOJE 00ydarolieMycs OTBO-
quTcst Bpemst He 6oree 20 MUHYT.

[IpernonaBarenb OIeHUBAET B OayiaX pe3yibTaTbl TECTUPOBAHHUA KaXIOIrO
00yJaroIIerocs Mo KOJIMYEeCTBY MPaBUIBHBIX OTBETOB (1 Oami 3a BOIPOC) U 3aHO-
CHT B BEJIOMOCTb y4eTa TeKyIlEeH yCIIEBaEMOCTH.

DK3aMeHalMOHHBIN OMIET BKIIIOYAET Ba Bompoca. Bpems, oTBoaumoe 00y-
YaroIeMyCsl Ha SK3aMEHAI[MOHHBIN TeCT, COCTaBisgeT | aCTpPOHOMHUYECKUH Yac.

Pe3ybTaThl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U SK3aMEHa 3aHOCATCS IIpe-
[10/1aBaTelleM B SK3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpasl CAAETCS B OpraHU3alloH-
HBI OTHEN HHCTUTYTa B JIEHb DK3aMEHA, a TAKXKE€ BBICTABIIAIOTCS B 3a4YETHYIO
KHIKKY 00yd9aromerocs.

6.4. IlpuMepbl OLIEHOYHBIX CPEACTB AJs PyOe:KHBIX KOHTPOJICH H dK3aMeHa
IIpumeps! TecToB 1151 pyOexxkHOoro KoHTpoas Nel

1. B ocHOBe Ki1accH(UKAIIAN BEIYACIUTENBHBIX CUCTEM B CHCTEMAaTHUKE
®duHHA UCTTOTB3YIOTCS:

(1) mokazareu MPOU3BOAUTENIEHOCTY BBIYMCIUTENIBHBIX CUCTEM;
(2) MOHATHUS TOTOKOB KOMaH/ U TaHHEIX;
(3) KOTMYECTBO UMEIOLIMXCS IPOLIECCOPOB U IIPUHIIUII Pa3/IeNIeH s IIamMs-
TH MEX]Ty IIPOLECCOpaMHU.

2. ITox xmacTepoM OOBIMHO TIOHUMAETCS:
(1) MHOX€ECTBO OTHENBHBIX KOMITBIOTEPOB, O0BEIUHEHHBIX B CETh, IS
KOTOPBIX IPH ITOMOILH CIIEIMANbHBIX allllapaTHO-IIPOrpaMMHBIX CPEICTB
00ecIeynBaeTCcsl BO3MOXKHOCTh YHUGDHUITMPOBAHHOTO YIIPaBICHUs, HaleXK-
HOro ()YHKIIMOHUPOBAHUS U 3PPEKTUBHOIO UCIIOIb30BAHHUS,
(2) MHOX€ECTBO OT/IENIHBIX KOMITBIOTEPOB, O0BEMHEHHBIX B JIOKATIBbHY O
BBIUHCTUTENIBHYIO CETh;
(3) MHOXECTBO OTIEIBHBIX KOMITBIOTEPOB, IIOAKIIOUYEHHBIX K ceTd MH-
TEpHET;



3. Jljst yero Hy KHa Nponeaypa CHHXPOHH3ALAHN?
(1) 1A TIepe/iadn IAHHBIX MEXLy TIOTOKaMHU,
(2) AN cOrnacoBaHKs Hadalla BEIOJHEHITA HapaJUIeNIbHbIX TIOTOKOB;
(3) ISl COTTIaCOBAHMS 3aBEPIICHUS BEITIOTHEHIA MapajielbHBIX OTOKOB;
(4) mist TIepenayn AHHBIX U3 ITIaBHOTO [IOTOKA B MMapajiebHbIE.

4. TOHKHM B TIapaJUIEBHBIX H PACTIPe/Ie/ICHHBIX CHCTEMAX:
(1) 310 3aTAHYBILUHCS TIepeXO/HbLH IIPOIIECC B IMEKTPOHHBIX CXEMaXx ¢
00OpaTHBIMH CBSA3AMHU,;
(2) aTO OOpAaleHKe K pasesnsieMoii IepeMEeHHOH;
(3) aTO OOpaIeHUE K pasjienseMoii IepeMeHHON HECKONBKHX TIOTOKOE;
(4) 5T0 OLIMOKY B BBIIOTHEHUA IPOTPAMMBL.

5. Kputrdeckast CeKIHs:

(1) HHCTPYMEHT CHHXPOHHM3AIMI HECKOTIBKUX ITOTOKOB;

(2) KO TTPOrpaMMbl ISt IOCTYTIa K pas/e/IAeMBIM IIepeMEHHBIM;

(3) bparMeHT Koz MPOrpaMMEL;

IIpuMepbl TECTOB AJIs1 PyOesHOro KOHTPOJIs No2

L C OMOIIBIO, KAKOH (ByHKIIMH MOXHO 3aJ1aTh YUCIIO TIOTOKOB B I1d-
pasiebHON 001acTH [IpOrPaMMBI?
(1) schedule

(2) omp_set_num_threads
(3) omp_get_num_threads
(4) master_thread.
2. Texnonorus MPI — ato:
(1) uaTepdeiic monyeHus TaHHbIX;
(2) naTepdeiic pacpeeneHIs COOOIIIEeHNU;
(3) unrepdeiic nepenadn COO0IIIEeHU .
3. Kaxux KOJUIeKTHBHEIX onepanuii B MPI He CyILECTBYET?
(1) ¢ 6IOKUPOBKOWH;
(2) 6e3 GIOKUPOBKY;
(3) xak Tex, TaK ¥ IpyTuX.
4. TTynpCUpyIOLIKit TAPAILTENU3M PEau3yeTCs B TCXHOIOTHH:
(1) MPI,
(2) OMP;
(3) OpenMPI;
(4) Bcex BMeECTE.
5. CHHXPOHHBIN 0OMEH COOOLICHIAMH — 3TO:
(1) o6MeH ¢ yCTaHOBJIEHHEM CBA3H 110 IIPOTOKOITY TCP;
(2) o6MeH Ge3 yCTaHOBJICHUS CBA3M 10 IIPOTOKOIY TCP;
(3) 06MeH ¢ yCTaHOBIEHHEM CBS3H 10 IIPOTOKOITY UDP.

TpuMepHBIii NepeYeHb BONPOCOB AJIs IK3aMeHa:
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Apxurextypa BC. Knaccudpukanus no OIvHHY.
ADXHUTEKTYpa C Pa3feNsieMOH NaMSATHIO.

ApXHUTEKTypa C pacIpe/ieleHHON IIaMAThIO.

[lapanienu3M Ha ypOBHE KOMaH]I, IIOTOKOB, IPOLECCOB.
Ananu3 5¢p(HeKTHBHOCTU MapalIeTbHbIX BEIYUCIICHNH. 3aKOH AMJiana.
[IpoGneMa FOHKH JaHHBIX, IPOOIEMBI CHHXPOHHU3AIIHH.
[Tpo6ieMbl KeIIMpPy MO MaMATH.

[ToHsiTHe, CTPYKTYypa X COCTOSTHUSA ITOTOKA.

Co3zaanue, KOHTPOJIb ¥ 3aBepLICHIE BBINOJHEHNS TIOTOKOB.
[lepenada napaMeTpoB B MOTOK, [IpHOCTaHOBICHUE [IOTOKA.
I[TpuopuTeTHl IOTOKOB, 1y MOTOKOB.

[ToHsATHE KPUTHUYECKAS CEKLIUS.

CpezncTBa CHHXPOHU3ALUH.

CpezncTsa I B3aUMHOTO UCKIIFOYEHHS.

Cemadopsl, Mutex.

AToMapHBI€e Ollepaluu

OpenMP. Ionstre Fork-Join mapaniennsma.

OpenMP. JIUpeKTHBEI ¥ QYHKIHN.

OpenMP. Mogens NaHHBIX.

OpenMP. CunxpoHu3anus, 6apsep.

OpenMP. Kputryeckue CeKIHU.

OpenMP. I'oHka naHHBIX. J{MpeKTHBa atomic.

OpenMP. 3amk# (locks).

OcuosubIe nousTust MPL, cTpykrypa mporpammel MPL
MPI. [Tepenaya cooOImeHm#i MeX Ty ABYMs IIPOLIECCaMU.
MPI. OcHOBHBIE THIIEI Ollepali Iepeaavn JaHHbIX.

MPI. He6oxkupyromuii 00MeH, GIOKHpYIOmMHUA 0OMEH.
MPI. ba3oBble ¥ 0JIB30BAaTEIBCKHUE TUITBI JaHHBIX.

MPI. KomnexktuBHbIe onepanyu. KoMMyHHKaTOPBI.
CHHXPOHHBIE ¥ aCHHXPOHHBIE PACIIPEICIICHHbIE CHCTEMBI.
I Tp¥MHUTHBEI B3aHMOJIEHCTBUSI.

Moens pacripeneeHHON CHCTEMBI.

[ TpHYUHHO-CIIECTBEHHBIN OPAIOK COOBITHM.

CaoiicTBa KaHAJIOB.

CkansapHoe BpeMs JIammopra.

BexTopHoe BpeMs.

MatpudHoe BpeMs.

IleHTpanM30BaHHbI aITOPUTM B3aMMHOETO MCKIIOYEHHS.
Aunroput™ (JI3eMIopTa) Ha OCHOBE IOIYYESHHUS pa3pelleHui.



40. AnropuT™m (PukapTa-Apaxsaia) Ha OCHOBE TIOJTyYeHHs! Pa3peLieHHH.

41. Anroput™ oOemaromux dunocothos.

42. lllupoxoBemaTebHbIH alrOpUTM (Cysyxu-Kacamyr) Ha OCHOBE Hepe-
Iadud Mapkepa.

43. AnropurM (PeiiMoH/Ia) Ha OCHOBE TIOKPBIBAFOIIETO Jepesa.

44,  ApxuTeKTypa KIHEHT-CePBEP.

45.  Apxurextypa Web.

46. ApXUTeKTypa Peer-To-Peer.

47. CepBHUC-OpHEHTUPOBaHHAA apXUTEKTypa.

48. IIporpammMHOe obecreueHne IIPOMEXYTOYHOTO YPOBHS.

49. I'pun.

50. (OOnayHble BBIYUCICHUA.

6.5. ®oH] OLEHOYHBIX CPEACTB

TMonHeiii GaHK 3a1aHuii JUIs TEKYIIero, PyOexHBIX KOHTpOJIeH U MPOMEXY-
TOYHOMN ATTECTAIUH TI0 JUCUHUIUIMHE, II0Ka3aTeNy, KpUTepuH, IIIKaJIbl OLIEHHBAHUS
KOMITETEHIMI, METOMUECKIe MaTepHalbl, ONPEAC/IAOIINC IpoleIyphl OLleHUBa-
AU 0Opa3oBATENBHBIX PE3yIbTAaTOB, MPUBEICHBI B y4eGHO-METONMIECKOM KOM-
TUIeKce TACIUILTHAHBL

7. OCHOBHAS Y1 JONIOJTHATEJIbHAA YUEBHAS JIUTEPATYPA
7.1. OcHoBHas yueOHas JuTepaTypa

1. . Vunesmc ITapaniensaoe IporpaMMApOBAHAE Ha C++ B pmeiicteun. Ilep.
¢ aprn. CrmakaE ALA. -M.: JIMK Ilpecc, 2012. — 672¢.: Ui

2. Anronos, A.C. IapamiensHoe NporpaMMUpPOBaHUE C UCIIOIb30BaHNEM
texaonoruu MPI : kype / A.C. ABTOHOB. - MockBsa : Unrepuer-YHusepcureT H-
hopMaMOHHBIX TeXHOIOTHH, 2008. - 71 ¢. ; To xe [DneKTpOHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233577

3. Jlesun, M.IL IlapamnensHoe NPOrpaMMHUpPOBaHHE C JCIIONIB30BaHUEM
OpenMP : yueGHoe mocobue / M.IL JleBuH. - Mocksa : VIHTepHET-Y HUBEPCUTET
NupopManvoHHBIX TeXHONOTHH, 2008. - 120 c. - (OcHoBBl HH(OPMALMOHHBIX
texnonoruii). - ISBN 978-5-94774-857-4 ; To xe [Dnextponssiii pecype]. - URL:
http://biblioclub.ru/index.php‘?page=book&id=233 111

4. KocsikoB M.C. Brezienrie B paclpeIe/iCHHbIE BBIMHCICHHA. VYyebOHoe II0-
cobue.- CII6-ITerepOypr, 2014.- 155¢.:11.

7.2. lonoaHuTe/IbHAS y4eOHasl IUTEPaTypa



1. Dugproc I'. P. OcHOBBI MHOTOIOTOYHOTO, HapajuIeIbHOrO U pacmpesc-
JIeHHOr0 IPOrpaMMupoBanus. Ilep. ¢ aHTIL. — M.: Uzparenbekuit joM "Buiibsamc',
2003.—512 c.: u.

2. Tanen6aym J., Ban Cteen M. PacmpenieneHHbIC CHCTEMBI. [TpuHLIMIEL 1
napaurmbl. — CI16: ITurep, 2003. - 877 c.: An.

3. Paguenxo I'.M. PactpeneneHHbIe BBIYMCIUTEIBHBIC CUCTEMBI / T.. Pan-
qenko. —UensGuack:: PotoxynoxHuk, 2012. — 184 c. ISBN 978-5-89879-198-8
https://glebradchenko.susu.ru/doc/Radchenko Distributed Computer_Systems.pdf

8. Y‘IEBHO-METOI[.IJ/I‘—IECKOE OBECITEYEHHE
CAMOCTOSITEJIbHOU PABOTDI OBYYAIOIINXCSI

1. MeTonudeckrue peKOMEHIAlUU K BBIITOTHEHHUIO KOHTPOJIBHOM paboThI 171
0Gy4aroIMXCsi OYHOM U 3a04HOM (dopMbl 00yUEHUS:

- Crykano B.A. MetoaudecKkue yKa3aHus K BBIIOTHEHUIO KOHTPOJIBHOM pa-
Gotel mo mucimruinHe «[lapanenbHoe MPOrpaMMHIPOAIIHAE, «TexHonoruu Ia-
paJUIEIFHOrO MPOrpaMMHUPOBAHI, «CHCTeMBI PACpeNeNeHHBIX BBIYUCICHUID,
«[TapannensHOe U PacTpe/ieIeHHOe MPOrpaMMUPOBAHIEY. Kyprau: KI'Y, 2020. -
11 e.

9. PECYPCHI CETH «MHTEPHET»,
HEOBXOJIMMBIE J1JI51 OCBOEHMSA TUCHUTTIAHBI

1. dist.kgsu.ru - Cucrema OAAEPKKA yae6HorO0 nporecca KI'Y;

10. TH®OPMAIIMOHHBIE TEXHOJIOT'MH,
IIPOTPAMMHOE OBECIIEYEHHUE
1 NTH®OPMALIMOHHBIE CIIPABOYHBIE CUCTEMbI

OBC «Jlanb».
OBC «KoHCYNbTaHT CTyACHTAY.

ABC «Znanium.comy.

Bw o

<<FapaHT>> - CIIpaBOYHO-IIPAaBOBaAA cucTeMa.

11. MATEPUAJBHO-TEXHAYECKOE OBECIIEYEHHUE
JTACHUIIIMHBI

MaTepHanbHO-TEXHAIeCKoe OobecrieyeHre II0 peanusalyy AHCLUILTMHEI
OCYIIECTBIISIETCS. B COOTBETCTBUM C TPEOOBAaHMAMU ®I'OC BO mo maHHOM 00pa3o-
BaTeJIbHOM IporpaMme.

12. JJI1 OBYYAIOIIUXCSA C NCIOJB30BAHUEM JAVCTAHIIUMOH-
HBIX OBPA3OBATEJIbHBIX TEXHOJIOT M



ITpu KCTIONIB30BAHMH dIIEKTPOHHOTO 00y4eHMs ¥ JMCTAaHIIMOHHBIX o0pa3oBa-
tenpubix TexHosoruit (zanee D0 u JIOT) 3aHATHA MOTHOCTBIO W YaCTUYHO IIPO-
BOJIATCS B peskuMme OHNaiH, O0BbeM JUCIMILINHEL A pacrpezielleHie Harpy3Ku 10
BHUaM paboT COOTBETCTBYET II. 4.1. Pacnipenenenue GaI0B COOTBETCTBYET II. 6.2
160 MOKET OBITH H3MEHEHO B COOTBETCTBUH C PEHICHUEM Kadepsl, B ClryJae ne-
pexoma va D0 u JIOT B mponecce oGyuenus. Peurenne Kadenpsl 00 HCTOJB3Ye-
MBIX TEXHOJIOTHSX ¥ CHCTEME OLEHMBAHUS NOCTIKCHUH o0yJaromuxcs IprHIMa-
eTcsl C Y9ETOM MHEHHS BeTyIero NpenoaBaTells 1 NOBOUTCA 10 00yJarOLIUXCSL.



I[MPUJIOXEHME 1

AHHOTanus K pabodeil mporpaMme JUCIUTLTAHE]
«IlapajiejibHOE U pacnpee/ieHHOE IPOrpaMMHpOBa-
HHE»

06pa3oBaTeNbHON MPOrPaMMBI BEICIIEr0 00pa3soBaHMs —
porpamMMsbl GakanaBpuara
09.03.04 — IIporpaMmMHasi HHKEHEPHS
HanpasneHHOCTE:
IIporpamMmHoOe ofecriedeHHe aBTOMATH3HPOBAHHBIX CHCTEM

Tpynoemxocts nucuuiuiabl: 4 3E (144 akanemudeckux vaca)
Cemectp: 8 (ouHas popma obydenus), 9 (3aounas popma 00yueHus)
®dopMa POMEKYTOUHOH aTTecTaluu: JK3aMeH

ConeprxaHre JUCIUIIIHHEI

Opranusaiys BEIYUCIEHUH B MHOTOIIPOLECCOPHBIX 1 MHOTOKOMIIBFOTEPHBIX
cucremax. Cranmapr OPENMP. Muoronorounas mozens OC. HuskoypoBHeBoe
napaJuiensHoe mporpaMmuposanie. CHHXPOHM3AIMS MOTOKOB ¥ Ipoleccos. Bia-
uMojeficTBUe B pacnpeneieHHbx cucteMax. Cranmapt MPL. Mogens pacnpene-
JleHHOU cucTeMbl. JIornyeckue dackl. B3aMHOE HCKIIIOYEHHE B paclpe/ieNeHHbIX
cucteMax. CHUHXpOHM3AIUS B Paclpe/lelleHHbIX CHCTeMax. TeXHONIOTUM U apXH-
TEKTYphI PAaCIpeIeICeHHBIX BEIYMCIICHHH.



