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HanpaeneHHOCT porpaMMebl (Marucrepckasi mporpaMmma)
«TexHoJIOTHUN TPOTPAMMHUPOBAHUSI»

AHTIIHACKHI 13BIK

3a1aun JUCIUILINHEL

-COBEPIICHCTBOBATh HABBIKH YTCHUS U MIOHUMAaHHMSI HAYYHOU JIMTEPATYPHI 10 MPOPECCUOHATLHOM
TEMATHKE Ha aHTJIMICKOM SI3BIKE;

-[IOMOYb Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS YYAIIUXCs, YMEHUS BBIICTUTH OCHOBHYIO U
BTOPOCTEIICHHYIO HH(OPMAITUIO, ApTYMEHTHPOBATh U PE3IOMHUPOBATH MPOYUTAHHOL;

-HAy4YWTh CTYICHTOB MarucTPaTyphl IPUHIIMIIAM HaHCaHus pedepara, akaJIeMHUIECKOTo 3¢ce U
aHHOTANUH MPO(GECCHOHATBHOTO TEKCTA HAa aHTIIUHCKOM SI3BIKE;

-00y4YHTh TPEJCTABJICHUIO PE3YJIbTAaTOB MCCICAOBAHMS B BHJE INPE3CHTAIMH U  JAMCKYCCUH
po(heCCUOHANTBHOM HAITPABJICHHOCTH HA aHTJIUHCKOM SI3BIKE;

- COBEPILICHCTBOBATh HABBIKY MMOHUMAHHS MYOJIUYHON PEUH;

- MO3HAKOMHUTD CTYJICHTOB MaruCTPaTyphbl C COBPEMEHHBIMH TPEOOBAHUSAMY LIUTUPOBAHMSI, OPOPMIICHUS
CCBIJIOK Ha UCTOYHHUKH U OMOIHOTrpahuuecKoro Crucka B COOCTBEHHBIX HAyUHBIX pa00TaX U CTaThsIX HA
AHTJIINHCKOM SI3BIKE;

- IOBBICHTH 00IIe00Pa30BATENLHBIN, KYIbTYPHBIH U MOJTUTHICCKUN KPYTro30p CTYACHTOB.

IIpaBoBenenue

L[CHBIO OCBOCHUS AUCHUIIIIMHBI «HpaBOBCI{CHI/IC» SABJISICTCA IMOJTYy4YCHUC CTYACHTAMHU MarucTpaTypbl
O0IIETeOPETHYECKUX U CHENUAbHBIX 3HAHHH II0 OCHOBHBIM OTpAacisiM POCCHICKOTO ITIpaBa B IEPUOT
MOCTPOCHUSI TIPaBOBOTO TOCYAapcTBa, (popMupoBaHHs WHGHOPMAIIMOHHOTO o0OImecTBa W HIHU(POBOI
3koHOMHKH B Poccum. I'nmaBHBIMU 3agad4aMu  ABJIAIOTCA, BO-IICPBBIX, IMOBBINICHUEC OGIIICFO YPOBHA
MPaBOBOHM MOJTOTOBKH CTYJICHTOB Ha OCHOBE ()OPMHPOBAHHS Y HUX MPAaBOCO3HAHUS, YMEHHUS U HABBIKOB,
00eCIeunBaIOMINX HCHOJIB30BaHHE METOAWYECKHX MPUEMOB 3aIIUTHI TPaB M 3aKOHHBIX HHTEPECOB,
NOBBIIICHUS TIPABOBOM aKTMBHOCTH BO BCeX cdepax IKH3HENESATENFHOCTH, B TOM YHCIE,
npodeccnoHaIbHOW MH(POPMAIIMOHHOH cdepe; BO-BTOPHIX, M3YUYEHHUE NMPHEMOB U METOJIOB PACKPBITHS
HanOoJiee BKHBIX BOIPOCOB TpaBa ¢ y4eTOM HHHOBAIIMOHHOTO Pa3BUTHS POCCUICKOTO rOCyIapcTBa.

Pycckuii I3bIK M KYJIbTYpa pedu

[lenssMH OCBOCHHUS JTUCHIHUILUTUHBI SBISIOTCA: (OPMUPOBAHUME YMEHUS YCTAaHABIMBATH CBA3b MEXKITY
SA3BIKOBBIMH 3HAKaMM PYCCKOI'O sA3bIKa U ABJICHUAMHA OTpa)KaeMOfI 9TUMU 3HaKaMH ):[eﬁCTBHTeJIBHOCTH;
OBJIAACHUEC CO3HATCIIbHBIM YMCHUEM U3BJICKATH MOJIHBIM ¥ TOYHBIM CMBICIT M3 MMPEABABICHHOIO pE€UCBOT'O
cooOmieHus; (HOPMHUPOBAHHE YMEHHS CO3[]aBaTh PEYCBbIC MPOU3BEICHUS Pa3HbIX CTHJICH M KAHPOB B
COOTBCTCTBUU C 3aMBICJIIOM IIPOU3BOAMTEIA PEUYU, YCIOBUAMHU O6IIICHI/I$I U XapaKTepoM OTHOIIIEHUH C
ajpecaToM; COBEPIICHCTBOBAHWE IPEICTABICHUS O PYCCKOM S3bIKE KaK O KyJbTYpHOW ILIEHHOCTH,
HYXKIAIOIIeHCss B COXPaHCHWHW W TIOCTOSSHHOM Pa3BUTUH B COOTBETCTBUHM C JIMHAMHKOW JXU3HU U
MOTPEOHOCTSIMH POCCUIICKOTO 00IIIeCTBA.

CynepkoMnblOTepHOE MOAETUPOBAHNE U TEXHOJIOTHHI

CymepKOMIIBIOTEpPHOE  MOJACIUPOBAHUE SBIISICTCS ONPENCSIBIIONIM  (DaKTOpOM  pa3BUTHA HAydHO-
TEXHUYIECKOTO TIporpecca. Pernmenne nmpopeIBHBIX 3aa9 COBPEMEHHOCTH HEBO3MOXKHO 6€3 MCTIOE30BaHMS
CyMepKOMIIbIOTepoB. Kypc mocBsineH n3yueHno 6a30BbIX OCHOB CYIIEPKOMITHIOTEPHOTO MO/IEIIMPOBAHUS.
B kypce paccmaTpuBarOTCSi BOIPOCHI COBPEMEHHOI'O COCTOSIHUSL Pa3BUTUSI CYNEPKOMITbIOTEPHBIX
TEXHOJIOTH, BKJIIOYas CYNEePKOMIIBIOTEPHBIC alapaTHO-IPOrpaMMHbIC IUIATHOPMBbI, MATEMATHUYECKUE
MOJENM pPEAEMbIX Ha CYNEPKOMIBIOTEPHBIX 3aJad WM aIrOPUTMOB MX PELICHMS, IapajuleiibHbIE
TEXHOJIOTUM peajn3aluy TaKuX 3aJad Ha cynepkommbiorepax. HeoThemieMol 4acThi0 Kypca SBISETCS
BBIIIOJIHEHWE  CTYJAEHTaMHU  NpPaKTUYECKUX  3aJaHuii  Ha  cynepkommblorepax MIY wu
BBICOKOIIPOU3BOIUTENBHBIX BBIYHCIUTEIBHBIX CHUCTEMaxX psJia HAyYyHBIX opraHu3anuii. OCOOSHHOCTHIO
Kypca SBJISICTCS IIMPOKOE YYaCTHE B €0 MPOBEJACHHUH CICIIHAINCTOB U3 PA3IMYHBIX HAYYHBIX 00JacTeH,



CBSI3aHHBIX C MPUMEHEHHEM CYIEPKOMIBLIOTEPHBIX TEXHOJOTHHA. DTOT IOAXO TO3BOJIIET OOCCICUHTH
KBATU(DUITUPOBAHHBI MEXKTUCITUILTUHAPHBIA TOXOJ, SBISIONIUICS OCHOBOH CYIEPKOMITBIOTEPHOTO
MOJCIUPOBAHUS.

CoBpemennas puiaocopus 1 MeTOI0TOTHA HAYKH

HCJ'IBIO JUCIHUILINHBI ABJIIACTCA (I)OpMI/IpOBaHI/IC Yy ciymaTteia neJIOCTHOIroO BUACHUA HAYKH, ITIOHUMaHUA
M CHCHI/I(bI/IKI/I Hay'-IHOﬁ ACATCIIbHOCTHU, XapaKTEpa UICTOPUICCKOT'O pa3BUTHUA HAYKH, €C B3aUMOJCHCTBUS
C ApyrumMu C(bepaMI/I YEJIOBEUCCKOM JIeSITeIbHOCTU. B KypcCC npecACTaBJICHBI OCHOBHBIC TEMbI (l)I/IJ'IOCO(i)I/II/I
EPaCCManI/IBaIOTCH OCHOBHBIC IIOJIOKCHUA Y4YCHHS O HAYKE Kak IMO3HaBaTEIIFHOM JCATCIPHOCTH, KaK
COMAJIbHOM MHCTUTYTC, KaK BUEC YeJI0BEUYCCKOM ACATCIIBHOCTH, KaK 3JIEMCHTC KYJbTYPHI.

Hcropusi u MeT010/10THS PUKJIATHONH MATEMATHKH U HHPOPMATUKH

B pamkax kypca paccMaTpHBAarOTCS OCHOBHBIC (DaKThl, COOBITHS M HJECH MHOTOBEKOBON HCTOPHHU
pPa3BUTHS MaT€MaTUKH B IIEJIOM M OJHOTO U3 €€ BAKHEUIIUX HAMpPAaBICHUM — «IPUKIATHONY -
BEIYHCIIUTCILHONM  MaTeMaTHKW, 3apOKICHUS W Pa3BUTHSA  BBIYUCIUTCIBHOW  TEXHHKH W
nporpamMMmupoBanusi. [lokaspiBaeTcss poiib MaTeMaTHKH W HMHOOPMATHKM B HMCTOPHU Pa3BUTHS
OUBUIIN3AalIUHA. HaeTC}I XapaKTepI/ICTI/IKa HaquOFO TBOp‘IGCTBa HaI/IGOHCe BBIJAKOIIINXCS y‘IeHLIX —
reHepaTopoB Hay4yHbIX uaed. Ocoboe BHUMaHHUE yNENSeTCS Pa3BUTHI0O MAaTEeMaTHKH W WH(POPMATHKH B
Poccun.

Kypc mHameneH Ha QopMUpOBaHME MaTE€MaTH4YeCKOTO MHPOBO33PEHHMSA OyAyIIMX MarucTpos,
BBICTpanBaHKUE OOIIEro KOHTEKCTa MaTEMaTHYECKOTO MBILUICHUS KaK KyJIbTypHOH ()OPMBI €S TEIBHOCTH,
OTpeieNiieMO KaK CTPYKTYPHBIMH OCOOEHHOCTSMH MAaTeMaTHYECKOrO 3HaHWs, TaK M MECTOM
MaTeMaTHKH B CUCTEME HayK.

Monyas «MopaenupoBanye U Bepr(pukanusi NPOrpaMMHBIX CHCTEM
OO0BbeKTHO-OpPHEHTHPOBAHHBIN AHAJIN3 U POCKTHPOBAHME
®opMaJibHbIEe METOABI Pa3padoTKH MporpaMm

JIeKIMOHHBIA Kypc C 3K3aMEHOM, CeMHMHapaMd M NPaKTHUYECKUMM 3alaHusMu. Kypc 3HakoMuT
CIymaTenel ¢ pa3IMYHBIME METOJJaMH pa3padOTKH MPOrpaMM, OCHOBBIBAIOIIMECS HA CTPOTUX (rigorous)
u popmanbHeix (formal) mMomensx, mo3BosArOMUX 00ECHeYnTh BBICOKOE KadecTBO MporpaMM. boiee
nogpoOHO paccMaTPUBAIOTCSI METO/BI (POPMaANbHON crenn(pUKAUK U BepU(UKALIUH IPOrPaMM Ha SI3bIKE
Cu.

TecTupoBaHNe NPOrPAMMHOI0 o0ecrnedeHunst

JIeKIIMOHHBIN KypC C 3K3aMEHOM, CEMHUHApaMH U MPAKTHYECKUMHU 3aaHusIMU. OH 3HAKOMUT CIIyIIaTenen
C OCHOBHBIMH NpOOJieMaMH HPOBEPKH KauyecTBa CIIOKHBIX MPOrPaMMHBIX CHCTEM M COBPEMEHHBIMH
MIOAXOAAMM K HX PELIECHUI0 HAa OCHOBE TECTHUPOBaHUS. PaccMaTpuBarOTCs KaK KJIACCUYECKUE TEXHUKH
MOCTPOEHHUSI TECTOB, HCIOJB3YIOMINE KOHEYHBIE aBTOMAaThl M KOMOMHATOPHBIE CXEMBI, Tak W Ooiee
NPUTOAHBIE AJISI CUCTEM DPEAJIbHOW CIIOKHOCTH MHTEIPUPOBaHHBIE MOAXOABI. Paz0uparorcs paziuyHble
TEXHUKU OpPraHU3alld TECTOBBIX HAOOPOB, MOHSATHE MOJHOTHI TECTHPOBAHUS M Pa3jInUHbIE KPUTEPHU
nonHoThl. Ciymiaresiu Ioily4yaroT 0a30Bbl€ 3HaHMS B TECTUPOBAaHMM HAa OCHOBE MOJEJIEed — HOBOH,
JUHAMHYHO pa3BHBAIOIIEHCS OONACTH Ha TPaHUIE MEXIy TeopeTndeckod wuHpopMaTukoil u
MIPOrpaMMHON MH)KEHEPHEH, a TaKkKe NPENCTaBICHUE O MPAKTHUECKUX NMPHIOKEHUAX 3TOro MOAXOJA.
AHaJIN3 KOAA U HALEKHOCTH MPOrPaMM

Jlexumonnslii kypc kadenper CII ¢ 3K3aMeHOM, CeMHHapaMd M NPAaKTHUYECKUMH 3ataHusMu. Kypc
MOCBSMIEH TpobieMaM HaA&KHOCTH, BO3HMKAIONIMM HA KIIOUEBBIX ATamax jku3HeHHoro mwkma [1O0.
PaccmarpuBaroTcsi OCOOCHHOCTH pa3pabOTKH M OTIAJKW TPOrpamMM, a TakKKe METOJbl H3YYEeHUs
MIPOrpaMM B OTCYTCTBUHM MUCXOJHBIX KOJIOB.



Monyas «PacnpeneneHHbie cHCTEMbID»
Teopus Mrp U UcciaeI0BaHNE ONlepanmii

B Kkypce maroTCsi OCHOBHBIC MOHSATHS TCOPHU AHTATOHHUCTUYECKUX U OCCKOATHIIMOHHBIX UTP (CeaoBas
TOYKA, CUTyalusi paBHOBECHS, ONTUMAIIbHAS CTPATETHs) U M3YJIalOTCs METOMABI UX pelieHus. M3yuarorcs
ITOPUTMBI PEIICHHs] TOTOKOBBIX 3a7ad (MakCHUMAIBHBIH TOTOK B CETH W IOTOK MHHUMAIbHOMN
CTOMMOCTH) M WX TPUIIOKEHHS. PaccMaTpUBAIOTCS TUCKPETHBIC ONTUMHU3AIIMOHHBIC 3a7a4uH, alrOPUTMBI
X PpEIICHHUs, aHaIu3 CIIOKHOCTH TOCTPOCHHBIX aJTOPUTMOB Ha OCHOBE TEOPHU CIOXKHOCTH.
PaccmarpuBaroTCsi MHOTOUYHUCIICHHBIC TPHIOKEHUS TOCTPOCHHBIX AalTOPUTMOB, B YACTHOCTH, NpPHU
peIlCHUH 3a/1a4 TTOCTPOCHHUS PACTIMCaHHH.

Bepuduxauus Mmoaeseil mporpamm

JIeKIIMOHHBIH KypC ¢ 9K3aMEHOM, CEMHHApaMH M PaKTHUECKUMH 3afaHusIMH. B Kypce paccmaTpuBaroTcs
MOJENMpPOBaHWE TMporpamMm H© ¢dopmanuzanms TpeOboBaHMM, crnenudukanus ©  BepuduKanus
HapajuleNIbHBIX TPOrpaMM, s3bIK Promela W MHCTPYMEHT MpOBEpKH Mopenedl Spin, MOIeTHpOBaHKE
nporpaMm ctpykrypamu Kpumke, ABromaTsl broxu n -peryisipHble sS3bIKH, TOMOJIHUTEIBHBIE BOITPOCHI
Bepu(UKaH MOJICITIEH TPOTrpaMMm.

NupopmanuonHasi 6e30MaCHOCTh M KOMIIbIOTEPHbIE CeTH

Kypc paccmarpuBaeT COBpEMEHHBIC CETEBbIE TEXHOJOTMH W CPEIOCTBAa CETEBOM HH(POPMALMOHHON
Oe3omacHocTd. B X0z€ Kypca garoTcst 6a30BbIe CBeIeHUST 00 OCHOBHBIX KPHIITOTpapUueCcKue MPUMHTHBAX
A OCOOEHHOCTAM HX IMPUMEHCHUA B COCTABC PCAJIBHBIX IIPOTOKOJIOB, CHIyXXalluX JIsI OpraHru3alnuu
3aIUIIEHHBIX KaHANOB cBs3M, Takux kKak SSL/TLS um IPsec. Takke paccMmaTpuBaioTcs OCHOBEI Web-
0e301macHOCTH, CUCTEMBI 3aIIUTHI IEPUMETPa U OECTIPOBOAHBIX CETeH, MOAX0bI K 3amuTe oT DDoS-aTak.
Kpome Toro, pazouparotcsi HanOoJiee akTyalbHbIE CETEBbIE TEXHOIOTHUH, TAKHE KaK CeTH aHOHUMU3AIIHY,
cet P2P u CDN, noToKoBbIE Me1a-CEPBUCHI.

[Io okoHuaHWM Kypca CTYIOCHTHI TNPHOOPETAIOT  CJIEAYIOUIME 3HAHWS: CBSA3b  OTHAENBHBIX
KpunrorpaQu4eckux MPUMUTHBOB ¥  OCHOBHBIX TOHITHH  HMH(OpMAIMOHHOW  O€30MacHOCTH,
NPEHMYIIECTBAa M HEJOCTATKH OPraHU3alUK 3AIIUIIEHHBIX KAHAJIOB CBS3M HA Pa3HBIX YPOBHSX CETEBOTO
CTeKa, BO3MOXKHBIE TMOAXOABI K pealM3alid pacHpOCTpaHeHHs OONbIINX OOBEMOB HaHHBIX U
OpraHu3allid TOTOKOBOTO BEIIAHMs, TOHITHE W METOABl JOCTHKCHUS CETeBOH aHOHUMHOCTH.
HapaOatbiBatoTcst yMEHUS! M HaBBIKM MIPUMEHEHUS CYIIECTBYIOIIMX U Pa3pabOTKH HOBBIX MPOrPaMMHBIX
MHCTPYMEHTOB CETEBOM 3aIlIUTHI.

MOI[yJ'IB «BLICOKOH[)OI/ISBO}]I/ITCJILHBIQ CUCTECMBD»
Hapanneﬂbﬂme BbIYUCJICHUSA

B  pamkax  Kypca  HM3y4aloTcsi ~ NPUHUOUNBI  pabOTbl W apXUTEKTypa  COBPEMEHHBIX
BBICOKOIIPOM3BOJUTEIBHBIX CHCTEM, OCHOBHBIE BUABI Napajulein3Ma, PacCMaTpPUBAIOTCS METOABI H
MOIXOJBI JJIS pacnapajuienuBanus. V3yuyaeTcss MeTonnKa peanu3aluil MapajuleIbHBIX BBIYHCICHHH Ha
GPU yckopurensax B napagurme oTokoBoil o0paboTKy, a TaKke TeTepOreHHOro NapajiebHOro pexuma
C OJHOBPEMEHHBIM HCIIOJIB30BaHHEM LEHTPAIBHBIX MPOLECCOPOB M ycKopurenel. PacnapannennBanue
paccMaTpuBaeTcsa, B 4aCTHOCTH, Ha MPHUMEpE CEeTOYHOTro MeToa. M3ydaroTcs CTpYKTYpHl HaHHBIX IS
MIPEJICTABICHUS B PACIIPEICIICHHOM BH/IE PACUE€THOW CETKW M MapajUleNbHbIe ONEpanuy HaJ CETOYHBIMHU
JaHHBIMH. B Kypce paccmarpuBaeTrcs psi  NapajuiedbHBIX allOPUTMOB U IPOrpaMM  pelIeHHUs
BBIYMCIUTEIBHBIX 337124, CONPSDKEHHBIX C MCTOJNB30BAaHUEM OOJIBIIMX MACCHUBOB JIAHHBIX, 3JIAHHBIX Ha
PETYJSIpHBIX W HEperyspHbIX rpadax. HM3ydaroTcss COBpEMEHHBIE TEXHOJIOTUH MapajuieIbHOTO
nporpaMMupoBanusi. QOpMUPYIOTCS HaBBIKK HapajuIeNbHOW 00paObOTKH JaHHBIX

TexHoaoruu NnporpaMmMMupoOBaHuA 1Jisl NApaA/UICJIbHBIX aPXUTEKTYP

JIeKIIMOHHBINA KypC C 9K3aMEHOM, CeMHHAapaMH M NpakTHYECKHMMHU 3aJaHusMHU. B manHOM Kypce OyayT
paccMOTpeHbl MapajuleTbHble MOJENN M COOTBETCTBYIOIIME MM IPOrpaMMHBIE peanu3anuu. CTyIeHTH
MoJTlyyaT TEOPETHYECKHE W TMPaKTHYEeCKHe 3HAHUS O TNpobjeMax M CIOKHOCTAX IapajulebHOrO
NPOrpaMMHUPOBAHUS, CYIIECTBYIOIUX PELICHUSX, CIIOCO0aX OTJIAAKA U ONTHMHU3ALNH POrpaMM. AKIIEHT
OyZIeT clenaH Ha CUCTEMHYIO COCTaBJISIONIYI0 W OPTaHM3alni0 paboThl, a HE KOHKPETHBIE TEXHOJIOTHH.



Kypc moakpennéH mpakTHKyMOM C HCIIOIB30BAaHHEM COBPEMEHHBIX TEXHOJIOTHH. AHAJIOTOM SIBIISETCS
Kkypc uHctuTyTa bepknu CS267 (Applications of Parallel Computers).

IIpou3BoaUTEIBLHOCTH NPOrPAMMHBIX CUCTEM (HA AHTJIMHCKOM fA3bIKE)

JIeKIIMOHHBIA KypC Ha aHTJIMHCKOM sI3bIKE C 3a4€ToM. B Kypce paccMaTpuBarOTCs OCHOBHBIC METOIbI
CTaTHYECKOTO M JUHAMHUYECKOTO aHaju3a MPOrpaMM, HalpaBJICHHBIC HA MOUCK OMIMOOK B Mporpammax,
MOHUMaHHE TPOTPaMM, IPOU3BOJAUTEILHOCT TIporpaMM. JlaeTcs oOmuii 0030p METOJIOB aHAIN3a, aiee
MPEJICTABIISIOTCS. allTOPUTMBI CTATHYECKOTO aHAIM3a Pa3HBIX YpOBHEH (OT aHAlW3a CHHTAKCHYECKHX
JICPEBBEB JI0 aHAIM3a MMOTOKA JIAHHBIX, CUMBOJLHOTO BBINTOJIHEHUs). KpaTko m3nararoTcss 0COOCHHOCTH
aHanm3a s3eIKOB THma Java/C# B ommmume ot aHamm3za Cu. Tarke NpencTaBIsAIOTCS OCHOBHBIC
MPOMBIIIICHHBIE WHCTPYMEHTH JIMHAMHYECKOTO aHalM3a W AITOPHTMBI UX YCTPOMCTBA: JBOWYHAS
TpaHCsAIus, (pa33uHr, 0TIaaKa, TOTHOCUCTEMHOE TPO(QUIUPOBAHUE.



