degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: MHOronoTo4Ho€e NporpaMMHpOBaHUE

10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKHU: ITporpammHas uHxeHepus
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TEXHOJIOTHH HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

AynUTOpPHBIX YacoB: 75 BCEro, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: A 1O. Mapxkos

ITporpamma oGcCysxaeHa Ha 3aceJaHny Kadepbl TEXHOIOTUI TPOSKTUPOBAHUS CIIOKHBIX TEXHHUECKUX CHUCTEM
13.04.2023



AHHOTANMA

OnepanroHHBIE CHUCTEMBI TPEIOCTABISAIOT MPOTPAMMUCTAM BCE OOJbIIe BO3MOXHOCTEW, B YaCTHOCTH,
aKTyaJIbHBIMH CETOAHSIIIHUN JEeHb SBISAIOTCA 3aJlaud, CBSI3aHHbBIE C B3aMMOACMCTBHEM MPHJIOKEHUN MEXIY
co00i1 KaK Ha OJHOM KOMIThIOTEpPE, TaK W Ha Pa3HBIX KOMITbIOTepax B ceTh. OCHOBHBIMU MpoOIeMaMul TIPH
pEIIEHUH TaKoTO Kilacca 3ajay sSBISIOTCS: 0OOMEH TaHHBIMU M CHHXPOHU3AITHSL.

Kpome Toro, MHOro3agadyHocTb MOXET OBITh pealM30BaHa B PAaMKaxX OHOTO HPWJIOKEHHUS IOCPEICTBOM
BBITNIOJIHEHUS Pa3HBIX 33/1a4 B pa3HbIX NOTOKax (threads).

1. leau u 3apauu

eap AUCUMNIMHBI

- JIOTIOJJHEHME YK€ CYLIECTBYIOIIMX, HO JAENAIONMI AaKIEHT Ha MPaKkTHYECKOH NPUMEHHMOCTH
[I0JIy4aeMbIX CTYJEHTaMU 3HaHUM.

3agauu AU CHUIIHHBI

- Pa3sBUTUC Y CTYACHTOB HAaBbLIKOB, H€O6XOIII/IMBIX pInI b pa6OTLI C MHOIo3aja4HOCTbIO B COBPECMCHHBIX
OMNCPAaIMOHHBIX CUCTCMAX IIPUMCHUTCIIBHO K PA3HbIM A3bIKAM IIPOTrpaMMHUPOBAHUS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIICHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH

ONTUMAJTLHBIE CITOCOOBI X PEIISHUs, UCXOS U3
JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIHUXCS
PECYPCOB U OTpaHUYECHUI

VK-2.2 IIpoektupyeT pelmeHue KOHKPETHOHW 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelIeHHUs,
UCXOAsI M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-4.1 Brnageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00pabOoTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHn u 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B

OI1IK-5 Ciocooen y4acTBOBaTh B POBEIACHUH obmactu TCOPCTUUYCCKUX u SKCOCPUMECHTAJIBHBIX
(byHIaMEHTAIBHEIX M IPUKIIATHEIX MCCIIEIOBAHMI M pa3paboOTOK




HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBauBaTh HOBBIE TEOPETUYECKHE, B TOM YHCIIE,
MaTeMaTUYeCKUe METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTMYECKO anmaparype)

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpoecCHOHANBHOM 3KCILTyaTaIlluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4HO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOW)

anmaparypsl

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrioo 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MIK-2.3 CnocobeH mNpoBOIUTH anmpoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
MyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- KaK pabOoTarOT MIIAHUPOBIIUKY COBPEMEHHBIX OTIEPAIMOHHBIX CHCTEM;

- TEOPETHUYECKHE OCHOBBI MHOTOTIOTOYHOTO, TTAPAIIENILHOTO M PaCcIpeIeIICHHOTO IPOTPaMMHUPOBAHUS;

- croco0bl 0OMEHa TaHHBIMHM MEXKIY MPOILEeCCaMM, a TaKXKe CIOCOObI  00hekThl cuaxpoHu3anuu OC
Windows [utst obecrieueHus] KOpPEKTHOTO B3aMMOJICHCTBHS MTOTOKOB OJHOTO W TOTO € Mpollecca Win
TTOTOKOB, BBITIONTHSIOIUXCS B Pa3HBIX MPOIECCax.

YMETB:

- TMPEACTaBIATH 3a7jadyy KaK COBOKYIMHOCTb BBITIOJHSIONIMXCS M B3aUMOJIEHCTBYIOIIUX IPOILIECCOB
OJTHOBPEMEHHO (3allyCK OJHUM IIPWIOKECHUEM JIPYyTUX MPUIOKCHUH, CHUHXPOHU3AIUS BBITIOTHEHUS
Pa3IMYHBIX MIPOIECCOB); CO3/]aBaTh M UCIIOIL30BaTh OMOIMOTEKH (CTATUYECKUE U TMHAMUYECKHE).

BJIAJIETD:

- cioco0amMu peai3alid MHOT03aJIaYHOCTH; IPUHIIMIIAMY TIOPOXKICHHUS BTOPOCTEIIEHHBIX (JIOYEPHHX )
MPOIECCOB U 3aIlyCKa BTOPUYHBIX ITOTOKOB.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlexuu
pabora

Cemunapsl | Jlabopar. paboTh




1 MHoOro3aga4HoCTb. 2 3 5

2 MESI npotoxkos. 2 4 5

3 Atomic-pynkiuu. Spin-lock. 3 3 6

4 Kpurnueckas _cekumA CHUCTEMHBIN ) 3 5
mutex B OS Windows.

5 BBox-BreiBog B Windows u POSIX. 2 3 6
CTpyKTypa TIOTOKOB: «OJHA 3ajada —

6 OUH TIOTOK» M «BBIAEJICHHBIA TOTOK). 2 4 5
[IpumeHnMocCTb
Crpykrypa notokoB: «oauH 1O kmactep —|

7 oquH 1oTOoK». Ilpumennmocts. Ilyn 3 3 6
MTOTOKOB.

8 CuHXpOHU3ANHS TOCTYTIA. 2 3 5

9 Lock-Free nmartepHs. 2 3 5

10 IToTokM naHHBIX. 2 3 5

1 Tumsr pacrnapaieIiBaHus. ) 3 6
[IprumenumocTh

12 |Pabora c GPU. 2 3 5
Toukn cuaxpoHm3anuu (aka Oapbepsl).

13 Penyxuus. b ’ ( PLepe) 2 4 >
Brinonnenue CUDA MPOrpaMMBbl.

14 2 3 6
ACHHXpPOHHOE BBITNIOJHEHHE, Stream'bl.

Hroro wacos 30 45 75

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 6 (Becennuit)
1. MHOro3asa4HocTb.

[Ipuunnsr Bo3uukHOBeHusi PUC. Pacnpenenenme maHHbIX u BbrumcieHudl. [IpenmymiectBa u
HEIOCTaTKu pacnpeaeneHusa. MacimrtabupoBanue WHGOPMAaUMOHHBIX cucTeM. [lapamienusm u
KOHBelepu3aluus.  MHOIOIIPOLECCOPHBIE  CUCTEMBI,  CYNEPKOMIIBIOTEPHI,  KIacTeppl U
GRID-texnonoruu, Intranet u Internet.

2. MESI npotoxou.

Undpacrpykrypa PUC. Jlornueckue u ¢usuueckue apxutektypsl PUC. Ba3oBble NpHHIUTIBI
pacupeneneHuss Koja W JAaHHBIX. BepTukanbHOE M TOPU3OHTAIBHOE pachpenencHue. Mopaenb
«KIJINEHT-CEPBEPY.

3. Atomic-pynkuuu. Spin-lock.

Hcnonezyemble ceTeBble IIPOTOKOJBI. Jlornueckass Tomojorus. BzaummopnencTBue NpOLECCOB.
VYnanéuuelid BBI30B mpouenyp u oowvexToB. Ilpospaunocts B3ammoneiicteusa. RPC, RMI, DCOM,
CORBA, .NET Remoting. Mapmanuar. Murpanus kozia. [Ipotokonsl nepenaun coobuiennii (MPI,
MSMQ u ap.). IlpobneMbr MaciTaOupoOBaHuUsI.

4. Kputnueckas cexuust v cucreMHbld mutex B OS Windows.

[Monstne «cpemanero cuos» («mpomekyTodHoro ypoBHs») PUC. KommoHeHTHI cpemHero cios
(Midleware). Knaccuduxauus xommnonentoB. CepBepa mnpuioxkeHuid. [Iporpammsbie areHTH U
MYJIBTHAr€HTHBIE CUCTEMBI.



5. Beog-BeiBog B Windows u POSIX.

OOumme npuHOUOBL mepenadd JaHHbIX. CeTH mnepeAayd MAaHHBIX W KOMIIBIOTEPHBIE CETH.
[MomexoycroiiunBoe komupoBanue. CereBble Tomosornu. JlokanbHbIe W II00ANbHBIE CETH.
BecnipoBonnbie cetn. Apxurekrypa cereil. CereBble mnporTokonbl. YpoBau OSI. KauectBo
o0CIykKMBaHMs, CHHXPOHHAs, AaCHHXPOHHAs M M30XpOHHAs TIeperadya JAaHHbIX. [IpoTOKoIbI
nokansHbIX ceteil (Ethernet u np.). [IpoTokonsl cetn Internet. Intranet-rexHoONOruM, UCTIOIB30BaHHUE
nmpoTokonoB Internet B JOKanmbHBIX ceTax. lexHomoruu Internet2. KouBepreHiusi ceTeBbIX
TEXHOJIOTHUI.

6. CprKTypa IIOTOKOB: «OJHA 3ada4a — OJWH ITOTOK» U «BBI,I[GJ'IGHHBIIjl IIOTOK». HpI/IMeHI/IMOCTB

dusnueckue u goruueckue yacol. Anroputmel Kpuctnana u bepkinu. Otmerku Bpemenu Jlammopra,
BEKTOpPHBIE U MATPUYHbIE OTMETKHU BPEMEHHU.

7. CtpykTypa notokoB: «onuH IO kmacrep — ogus notok». [Ipumennmocts. [1yn noTokos.

Umena n upentudukaroper 00bekroB B PUC, cBa3p nmenu c¢ oObekroM. IlpocTpancTBa nméH,
ciyxObl KaTaJoroB. Azpeca M TpoOLENypbl paspemieHus HMMEH. J[MHaMuuecKkue M CTaTHYECKHe
o0bekThl. Jlokanuzanus o0bekToB. Pacnpenenénnas coopka mycopa.

8. CHHXpOHU3aNHUA JOCTYIIA.

[lonaTne OTKa30yCTOHYMBOCTH M KOPPEKTHOCTH PadOTHL. LlelOCTHOCTP M HENpPOTHBOPEUYUBOCTD.
Pacnpenenénnple Tpanzakuuu. JKypHallbl COOOIIEHWH, KOHTpPOJbHBbIE TOYKH. Perumkamust u
KommpoBaHue. BoccranoBnenue mocie ommOok. 3amumiéHHblE  XpaHWwiIdmia.  PesepBHoe
KOIIPOBaHHUE.

9. Lock-Free narrepHsl.

OCHOBHBIE YIpO3bl. 3amUTa JaHHBIX B JIOKAIBHBIX M TIOOAJBHBIX CETAX. 3aliMra OT
HECaHKIIMOHUPOBAHHOTO JIOCTYIA, poBepka nojuyimHHocTy. [llndposanne Tpaduka. TaiiHblie kKaHATBI
yTeuku nHpopmanuu. JiekrponHas nudposas noanuck (D) u cepruduxarsr. Cpencrsa 60psObI €
BPEIOHOCHBIMU TIPOTpaMMaMu (BHPYCHI, TPOSTHCKHE KOHH, spyware, rootkits u ap.). MexceTeBbie
sKkpaHbl. CHCTEMBI TpEAyNpEeKACHUs BTOpXKECHWI. BupryanpHple 4acTHble ceTH. YUenoBeuecKuit
¢dakTop 1 KoMIUIeKcHOe obecnieueHue Oe3onacHoctu PUC.

10. IToTokn mAaHHBIX.

Pacnosnasanue. [Icuxosoruss MaltMHHOTO 3PEHUSL.

[IpuHIunel pacrio3HaBaHUsl PYKOMMCHBIX TEKCTOB WM WX peanusanus B nporpammax ABBYY
FineReader u Formreader.

11. Tuns! pacnapamienuBanus. [[puMeHUMOCTB

LlenecooOpasnocts co3manus rereporeHHbIx PUC. BupTyanuszanusi TeTepOreHHBIX PECypCOB.
HNudpactpykrypsl nojiepxku BupTyanuzanuu. Konnenmus cimyx0 (SOA) 1 06paboTKu 1Mo 3ampocy,
SOA. Web-cepsucel. Crangaptst XML, SOAP, WSDL, WSDM, X-Path, X-Query, RDF, OWL u np.
GRID-rexHonoruu.

12. Pa6ora ¢ GPU.

[Ipobnembl oOecneueHuss MOOHJIBHOCTH. YpoBHH MoOminpHOcTH. Kiaccudukanmuss MOOMIBHBIX
WHPOPMAIMOHHBIX ycTpolcTB. CoOBpeMeHHBbIE OeclpoBOIHBIE HWHTEPQPEHCHI: KIIACCHU(UKAIINS,
0Cc0oOeHHOCTH TpUMeHeHHs. [lepcreKTHBHBIE apXUTEKTYPhl MOOMIIBHBIX TeTeporeHHbix PUC.

13. Touku cuaxponusanuu (aka Gapbepst). Pexykuus.



OcnoBHbie hopmanusmer;, [Ipumep u3 Penn Treebank.
14. Bemonneane CUDA nporpaMMbl. ACHHXPOHHOE BBITIOTHEHHE, Stream'bl.

UYro pasmeuaercsi; YenoBedeckuii ¢akrop B pasmerke; Pomm B mpomecce pasmerku; WHCTpyKIus
pasmetunka; Cormacue mexay pasmerunkamu; [{ukn MAMA (Model-Annotate-Model-Annotate).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMOM AJIsl OCYIIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yueOHas ayIUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTHMEANHHBIM 000pyJ0BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. S3b1k iporpammupoBanus C [Teker] : [yue6. mocobue mist By3os] / b. Kepawuran, JI. Putuu ; mep. ¢
anm. u pen. B. JI. bBpogoBoro .— 2-e u3n., mepepad. u non. — M. : Bunssamc, 2006,2007, 2009, 2010,
2012,2013,2015 .— 304 c.
2. C/C++ B 3apavax u npumepax [Tekcr] / H. b. Kynerua .— CII6. : BXB-IletepoOypr, 2001, 2003,
2005,2006,2007 .— 288 c.

JomnonHutenbpHas auTeparypa
1. SA3b1k mporpammupoBanusi C++ [Tekct] = The C++ Programming Language, [yue6. nocobue amnst
By30B]| /beepH Ctpayctpyn ; niep. ¢ anr1. nof pen. H. H. MapreiaoBa. -M., BUHOM, 2017

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha JICKIIMOHHBIX 3aHATHIX UCIIONB3YIOTCS MYITBTUMEANIHBIE TEXHOIOTHUH, BKITIOYAst IEMOHCTPAIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yarOlMid AWCUUIUIMHY, NOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeTeHHs AUCIUILIMHBI,
YMETb MPUMEHSTh NOJYYCHHBIE 3HAHUSA JIJISl PEILICHUS PA3IUUHbIX 3a]1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PaboTHI CTY/IEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMU JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeagaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.



[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JIMCITATUIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 3

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: A.1O. Mapxkos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI

u (win) TexHoJOormYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMannun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUE METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTMYECKOM anmaparype)

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHUI M Pa3paboToK

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTel
U IPyTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpo¢eCCHOHANBHON 3KCILTyaTalun

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4HO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)

anmaparypsl

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl




[MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaI|H

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICZIOBAHMSI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydeHus qUCIUIUIMHEI « MHOTOIIOTOYHOE IPOTPaMMHUPOBAHUEY» O0YUArOIIHIACS TOJIKCH:

3HAThb:

- KaK paboTar0T IJIAHUPOBIIUKYA COBPEMEHHBIX OTIEPAIMOHHBIX CHCTEM;
- TEOPETHUYECKHE OCHOBBI MHOTOTIOTOYHOTO, TTAPAIIEILHOTO M PaCIpPEIeIICHHOTO IPOTPaMMHUPOBAHUS;
- croco0bl 0OMEHa TaHHBIMH MEXKIY MPOILEeCCaMM, a TaKXKe CIoCcOObI 1 00bekThl cuaxpoHu3anuu OC
Windows [utst obecrieueHus] KOpPEKTHOTO B3aMMOJICHCTBHS MTOTOKOB OJHOTO W TOTO € Mpollecca Win
TTOTOKOB, BBITIONTHSIOIUXCS B Pa3HbIX MPOIECCaXx.
yMeTh:
- TPEJCTaBIATh 3aJadyy KaK COBOKYITHOCTH BBITONHSIONIMXCS W B3aMMOJICHCTBYIOIIUX MPOIECCOB
OJTHOBPEMEHHO (3allyCK OJHHUM IPWIOKECHUEM JIPYyTUX NPUIOKCHUH, CHUHXPOHU3AIUS BBITIOTHEHUS
Pa3IMYHBIX MIPOIECCOB); CO3/]aBaTh M UCIIOIH30BaTh OMOIMOTEKH (CTATUYECKUE U TMHAMUYECKHE).
BJIAJETh:

- cioco0amMu pea3alid MHOT03a/IaYHOCTH; IPUHIIMIIAMY TIOPOXKICHHUS BTOPOCTEIIEHHBIX (JIOYEPHHX )
MPOIIECCOB U 3aIlyCKa BTOPUYHBIX TOTOKOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Ilpuunns! Bo3HukHOBeHHs PUC.

2. MHOTOMPOIIECCOPHBIE CUCTEMBI, CyIlepKoMmbioTepsl, kinactepsl 1 GRID-texHomoruu, Intranet u
Internet.

3. bazoBble NIPUHIMIIBI pacpeAeIeHNs KOAA U IaHHbIX.

4. IIpotokomnsl nepenauu coodmenuit (MPI, MSMQ u np.).

5. IlporpaMMHBbI€ areHThl U MYJIbTHAI€HTHBIE CUCTEMBI.

6. Intranet-TexHOJIOTHH, UCTIONB30BAHNE MTPOTOKOJIOB Internet B TOKaNbHBIX CETAX.

7. Anroputmel Kpuctrnana u bepxm.

8. OrMeTku BpeMeHU Jlamnopra, BEKTOpHbIE U MaTPUYHBIE OTMETKY BPEMEHHU.

9. IloHsiTHE OTKA30yCTOWYMBOCTH M KOPPEKTHOCTU PAOOTHI.

10. PezepBHOE KOMTUPOBaHUE.

11. 3ammra OT HECAaHKIIMOHUPOBAHHOTO AOCTYTa, IPOBEpPKa MOJITHHHOCTH.

12. CpenctBa 60pbOBI ¢ BPEJJOHOCHBIMH TIPOTpaMMaMi (BUPYCHI, TPOSIHCKHE KOHH, spyware, rootkits u
ap.).

13. TIpuHIunel pacno3HaBaHUsl PYKOMUCHBIX TEKCTOB M UX peanu3ainusi B nporpammax ABBYY
FineReader u Formreader.

14. Crangaptet XML, SOAP, WSDL, WSDM, X-Path, X-Query, RDF, OWL u np.
15. CoBpemeHHbIE OecTpOBOIHBIC UHTEPQEHCHI: KiIacCUPHUKAIHS, 0COOCHHOCTH PUMEHEHHSI.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Peanu3oBarh KPUTHUYECKYIO CEKIMIO ¢ TpeaBapurenbHbIM Spin Lock’om, ucmons3ys aroMapHbIe
¢bynkuum n 06wexTHl siapa Windows (Mutex, Event, Semaphore, etc.). Peanu3yembie GyHKINN TOMTKHBI
BKJIIOYATh:

* EnterCriticalSection (6e3 timeout’a).
* TryEnterCriticalSection (6e3 timeout’a, eciy ceKIus 3aHATa, TO CPasy BBIXOJ).




* LeaveCriticalSection.

2. PeamuzoBare condition variable, pa0oraroniyro B Tape ¢ KPUTHUECKOW CEKIMEH, HUCIIONB3YsI
KPUTHUYECKYIO ceKuuio u o0bekThl sapa Windows (Mutex, Event, Semaphore, etc.). [lomyckaercs
HaJIM4Me JIOKHBIX cpalaTblBaHMM (YeM MeHbIle, TeM Jydime). PeanusyeMble (QYHKIMHM TOJIKHBI
BKJIFOYATh:

» SleepCondition VariableCS (c timeout’om!).

» WakeConditionVariable.

» WakeAllConditionVariable

3. PeanmzoBark 00BEKT, obecrieunBaronyii read-write JOCTYyIM: OJHOBPEMEHHO HECKOJNBKO reader’oB
WM ONWH writer. MOXHO UCIONB30BaTh KPUTHYECKYIO ceKiuio, condition variable m oOBekTHI smpa
Windows (Mutex, Event, Semaphore, etc.). Peanu3yembie GyHKIINU TOTKHBI BKIIOYATH:

* (Try)AcquireSRWLockShared (6e3 timeout’a).

* (Try)AcquireSRWLockExclusive (6e3 timeout’a).

* ReleaseSRWLockShared.

* ReleaseSRWLockExclusive.

4. PeanuzoBath 00bekT-ceMadop, UCHONB3YS KPUTHYECKYIO ceknmio, condition variable u 0OBEKTHI
sapa Windows, kpome cemadopa (Mutex, Event, etc.). Peannzyemble GyHKIMM AOMKHBI BKIIOUATh:

» Ananor WaitForSingleObject, T.e. oxxumanue cemadopa (¢ timeout’om!).

* ReleaseSemaphore.

5. PeamzoBarts lock free crek manHbIX (A7 MPOCTOTHI OyZieM CUMTaTh, YTO TUM JaHHBIX — int). Habop
(dyHKIUH:

* void Push(int) — 1oyI0’)KUTh JaHHBIC B CTEK.

* bool Peek(int*) — monmy4nts BepxHee 3Ha4UeHUE B cTeke (0e3 u3bsiTusi). Eciam cTek myct, Bo3BpalaeT
false. [lapameTp MOXeT OBITH HYJICBBIM YKa3aTelleM.

* bool Pop(int*) — momy4nts BepxHee 3HAUCHUE B CTEKe (C M3BATHEM). Ecnmu cTek mycTt, BO3BpamaeT
false. [TapameTp MOXeT OBITh HYJCBBIM YKa3aTelleM.

* CConstlntertor Iterate() — mnOMyYWTH, KOHCTAHTHBIA OJHOHANpABIEHHBIN uTeparop. Kiacc
CConstlterator nomxen nognepxxusarb ¢pynkuuu IsValid, GetCurrent, Next (operator++).

6. Ha ypoBHe omucaHusi OOBEKTOB M HMX OCHOBHBIX METOAOB, PEalN30BaTh (CIPOECKTUPOBATH)
Event-Driven framework, noanep:xnBaromuii HeorpaHu4eHHYI0 odepeb KOMaH ] IS KaXJ0ro actor’a
U ceppUaM3yIOUIMA BBI3OBBI actor’a (T.e. KaXKIbpld actor MOXET OZHOBPEMEHHO 00padarhiBaTh OIHY
KOMaHJIy).

7. Ucnonp3ys ¢GpeliMBOpK 3ajadd #6, peanu3oBaTh Tiepeiady JaHHBIX MEXIy actor’amu c
HCIIOIb30BaHUEM OYEpeICH.

8. PeammzoBare Ha CUDA ¢yHKIHIO crnoxeHHs 2-X BEKTOPOB C OOBEIUHEHHEM OIEPAIHid IS
HECKOJIbKUX 3JIEMEHTOB B OJHOM kernel’e.

Buner Nel

1. PeammzoBath 00BekT, obOecrieunBarommii read-write TOCTYII: OJHOBPEMEHHO HECKOJNBKO reader’oB
WIH OAWH writer. MOXHO HCIIONB30BaTh KPUTHUECKYIO cekimio, condition variable u oObekTHI sipa
Windows (Mutex, Event, Semaphore, etc.). Peanuzyembie GyHKINU TOTKHBI BKIIOYATH!

* (Try)AcquireSRWLockShared (0e3 timeout’a).

2. 4. PeanuzoBarb 00beKT-ceMadop, UCIONB3YsI KPUTHUECKYIO cekiuio, condition variable u 0ObeKTHI
siapa Windows, kpome cemadopa (Mutex, Event, etc.). Peanmzyemblie QyHKIMH JODKHBI BKIFOUATh:

» Ananor WaitForSingleObject, T.e. oxxunanue cemadopa (c timeout’om!).

buner Ne2

1. Peanu3oBaTh KpUTHUYECKYIO CEKIMIO ¢ TpeaBapurenbHbIM Spin Lock’om, ucmons3ys aroMapHbIe
¢ynkuum u 00bexTsl siapa Windows (Mutex, Event, Semaphore, etc.).

2.PeanmsoBats lock free crex maHHBIX (A7 MPOCTOTHI OyAeM CUMTaTh, YTO THII AaHHBIX — int). Habop
(dyHKIUH:

* void Push(int) — 1oy10’)KUTh JaHHBIC B CTEK.

Buer Ne3

1. PeasmzoBare Ha CUDA ¢yHKIMIO ClOXKEHHsST 2-X BEKTOPOB C OOBEAMHEHWEM OIepaiuid s
HECKOJIBKUX DJIEMEHTOB B oiHOM kernel’e.



2. PeamuzoBars condition variable, pa0oraromniyro B Tape ¢ KPUTHUECKOW CEKIMEH, HUCIIONB3YsI
KPUTHUYECKYIO ceKuuio M o0bekThl sapa Windows (Mutex, Event, Semaphore, etc.). [lomyckaercs
HaJIM4ue JIOKHBIX cpalaTelBaHMM (Y4eM MeHbIle, TeM Jydime). PeanusyeMble (QYHKIMHM TOJIKHBI
BKJIFOYATh:

* SleepCondition VariableCS (c timeout’om!).

Kputepun onennBanus
ommmuHo (10) - BBICTaBISETCS CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE, CHCTEMAaTH3UPOBAHHEIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCUUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
oTn4HO (9) - BhICTaBIIAETCS CTYACHTY, IIOKa3aBIIEMy CBOOOIHOE ONEPUPOBAHME 3HAHUAMH Y4eOHOM
MpOrpaMMbl IUCLUUILTMHBI, BHITOJHEHUE 33JaHUH TBOPUECKOTO XapakTepa.
omINYHO (8) - BBICTABISIETCS CTYIEHTY, IIOKa3aBIIEeMYy BJlaJleHUE NPOTrPpaMMHBIM Y4eOHBIM MaTepHaioM
C HAJIMYMEM HECYIIECTBEHHBIX OIINOOK B JIEWCTBHSX, CAMOCTOSTEIBHO UCTIPABIISIEMBIX YYAIIUMCS.
xopomo (7) - BBICTABIIACTCS CTYACHTY, €CJIM OH TBEPAO 3HAET Marepuaj, TPaMOTHO M MO CYLIECTBY
U3J1araeT ero, yMeeT INPUMEHATh MOJY4YECHHbIC 3HAHUS HA MPAKTHKE, HO JOIYCKAaeTCs B OTBETE HIIH B
pEeIIeHUN 3a/1a4 HEKOTOPhIE HETOYHOCTH.
xopouio (6) - BbICTaBIISICTCS CTYACHTY €CIM OH OCO3HAeT BOCIIPOM3BEICHHE NMPOrPAaMMHOTO Y4eOHOTO
Marepuaga, B TOM 4YHCIE M Pa3IMYHOM CTENEHU CIOXKHOCTH, C HECYUIECTBEHHBIMH OIIMOKaMH,
3aTpy/HEHUS B IPUMEHEHUH OTAETIbHBIX HaBBIKOB.
xopomo (5) - BBICTAaBISICTCSl CTYNEHTY €CIM TEOPETHUYECKOE COAEP)KAHHE OCBOCHO HE IOJHOCTHIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM CPOPMHUPOBAHBI HEIOCTATOYHO, B HEKOTOPBIX CIydasx ObLIM
JOIYIIEHBI OLTHOKH.
VIOBJIETBOPUTENBHO (4) - BBICTABISIETCA CTYACHTY, MOKa3aBIeMy (parMeHTapHbBIN, pa3pO3HEHHBII
XapakTep 3HAHUM, HEJIOCTATOYHO MpaBUJIbHBIE (DOPMYIUPOBKH Oa30BBIX TMOHATHI, HApyIICHHS
JIOTUYECKOW MOCIIEI0BATEIbHOCTH B W3JIOKEHUHU MPOTrPaMMHOIO Marepuaia, HO IpU 3TOM OH BJajieeT
OCHOBHBIMHU pa3zieiaMu y4eOHOH MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJbHEHIIEro 00y4eHnss 1 MOXKET
MPUMEHSTH MOJIyYeHHbIE 3HAHUS 110 00pa3Ly B CTAaHJAPTHON CUTYyalllH.
YAOBJICTBOPUTENBHO (3) - BBICTABISIETCS CTYAEHTY B Ciy4ae OOJBIIOrO KOJIMYECTBA HEIOYETOB MU
HENpaBUIbHBIX OTBETOB, @ TAKXKE MACCHBHOM paboTe B XOA€ 3aHATHH, MHOTHE yueOHbIC 3aJaHus HE
BBITTOJTHEHBI.
HEYIOBJIETBOPUTENIBHO (2) - BBICTABISACTCS CTYACHTY, KOTOPbIH HE 3HaeT OOoJbIIeil 4YacTH OCHOBHOTO
copepkaHusi y4eOHOW NporpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmMUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHH IUCHUIUIMHBI M HE yMEeT MCIHOJIb30BaTh IOJYYCHHBIC 3HAHUS TPH PEIICHUU
TUIOBBIX MPAKTUYECKUX 3a7ad.
HEYIOBJIETBOPUTENbHO (1) - BBICTAaBISETCS CTYIEHTY, KOTOPBIA HE OCBOMJ TEOPETHYECKOE M
MPaKTHYECKOE COEpKaHue Kypca, BCE BBIIIOJIHEHHbIE yUeOHbIe 3a1aHHs COIepKaT IpyOble OMNOKH.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mpoBeneHus 3k3aMeHa 0oOydaroluecs MOTYT IOJb30BaThCsl MPOrPaMMOM JUCLUIUIMHBL, a
TaKkK€ CHOPAaBOYHOM  JHUTEpaTypod, KOHCHEKTaMH JIEKUMH WIA  JIpyTUMH  MarepHajaMH.



