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AHHOTaNINA

JucuumimHa «ApXUTEKTypa MapajUIeNbHBIX CHCTEM» BXOJUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHUs — MPOrpamMMy CHElHaTUTETa MO0 HAMPABICHUIO MOITOTOBKH/
cnenquanbHocT  09.05.01 «lIpumeHeHne u H3KCrulyaTalusi aBTOMAaTH3MPOBAaHHBIX CHCTEM
CHEIHAIbHOTO Ha3HAYCHUS» HaIpaBJIEHHOCTH/CIIeIUaIN3au1 «MaremaTHnueckoe,
nporpaMMHOe W WHQPOPMAIMOHHOE  OOCCIICUeHUE  BBIYMCIUTEIBHOW  TEXHUKH U
aBTOMAaTHU3UPOBAHHBIX CUCTeM». [luctummuna peanusyercs kadenpoit «Neldy.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIICTCHIIHIA:

[IK-2 «CnocoOeH oOcylIecTBISATh YIpaBleHHUE TpPeOOBaHUSIMH KOHIENTYaJbHOTO,
(YHKIIMOHATBFHOTO M JIOTHYECKOTO MPOCKTHPOBAHMS WH(OPMAIMOHHBIX CHCTEM CIICIIHAILHOTO
Ha3HAYCHUSD)

CopepxaHrie NUCIUIIIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX ¢ ()OPMUPOBAHHEM
0a30BOI cHUCTEMBl 3HAHUM B OOJIACTU ApPXUTEKTYphl MAPAIIICIbHBIX BBIYUCIUTEIbHBIX CHCTEM
KaK 0a30BBIX CPEJCTB MOCTPOSHUS BBIUYUCIHUTEIBHBIX IUIATHOPM MEPCIEKTUBHBIX BCTPOCHHBIX
cucteM 06paboTku nHpopmanuu U ynpasieHus. QopMupyemble MpH U3YyUYEHUU IUCHUTUIMHBI
3HAHWS W HABBIKU TO3BOJISAT KaK MPOBOJUTH MPO(ECCUOHATBHBIA aHAIHW3, COMOCTABICHHUE U
BBIOOp MapasuieIbHBIX apXUTEKTYP AJI1 MIPUMEHEHUS B PA3IMUHBIX BBIYMCIUTEIbHBIX CUCTEMAX,
B TOM YHCJIE BO BCTPOCHHBIX CHCTeMax 00pabOTKM WHQOpPMAIMHM W YIpPaBICHUS, TaK U JaAyT
OCHOBY KBaJU(UKALUWUU IS MPOSKTHUPOBAHHS HOBBIX MYJBTUIIPOLIECCOPHBIX APXUTEKTYp U
MEePCHEKTUBHBIX TEXHUUECKUX PEIICHUH JJI UX peau3aliiu.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO MpoLecca: JEKIHH, TPAKTHIECKUE 3aHITHS, CAMOCTOSITETIbHAs padoTa 00yJaromerocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAS aTTecTaus B (hopme sk3ameHa (8 cemectp).

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIsieT 4 3a4eTHBIX eAWHMIBI, 144
yaca.

SI3bIK 00yUeHUs O JUCIMILTUHE KPYCCKHID)

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

®opmupoBaHue 0a30BOM CUCTEMbl 3HAHWW B OOJACTH APXMUTEKTYPhl MapauIeIbHBIX
BBIUMCIIUTENIFHBIX CHCTEM KakK Oa30BBIX CPEACTB IOCTPOCHUS BBIUMCIUTENBHBIX IIaT(opm
MEePCIIEKTUBHBIX BCTPOCHHBIX CHCTEM 00paboTku MH(poOpManuu U ynpasieHus. Oopmupyembie
IpU M3YYCHUU TUCHMIUIMHBI 3HAHHUS U HABBIKH TO3BOJIAT KaK MPOBOAUTH MPO(heCcCHOHATbHBIN
aHaJlu3, COMOCTaBJICHHE U BHIOOP MapajlieNbHBIX APXUTEKTYpP ISl MPUMEHEHHUS B PAa3IUYHBIX
BBIUUCIIUTENILHBIX CHCTEMaX, B TOM YHMCIIE BO BCTPOCHHBIX CUCTEMax 00pabOoTKU MH(pOpMAIUU U
yOpaBlieHUs, TaK W JaIyT OCHOBY KBaIM(PHUKAMU s HPOEKTUPOBAHUS  HOBBIX
MYJBTHIIPOLIECCOPHBIX APXUTEKTYp M TEPCIEKTUBHBIX TEXHHUUYECKUX pPEUICHHH I HX
pealn3aium.

1.2. JlucuumnumHa  BXOOUT B COCTaB  4acTH, (opMupyemMoll  y4acTHUKaMHU
o0pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTeNIbHOM MporpamMmbl BhICIIEro 0O0pazoBaHus (najiee —
OI1 BO).

1.3. IlepeueHb MIaHUPyEMbIX pe3yIbTaTOB OOYUECHHUS 110 AUCLUILTUHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3yiabTaramu ocBoeHus OI1 BO.

B pesynbraTe u3yueHus AUCHUUIUIHMHBI OOYYaAIOUIUIICS TOJDKEH 00JIagaTh CIEAYIOUIUMU
KOMIIETEHIIMSIMH HIIM UX YacTsAMHU. KoMIeTeHIIMN U WHIUKATOPbI UX JOCTHKEHHS IPUBEICHbI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JTOCTHKCHHUS

Konu
Kareropus (rpymnmna) Kon 1 HanMeHoBaHNE HHIUKATOPA JOCTUKCHHUS
KOMITETCHIINH HAHMCHOBAHME KOMITETCHIIUH
KOMIETCHIINH
[TK-2 Cnocoben
OCYIIECTBIISTh
yIIpaBJICHUE [1K-2.3.2 3HaTh METOJIbI NPOEKTHPOBAHUS
TpeOOBaHUSIMU MH()OPMAIMOHHBIX CHCTEM
KOHILIENITYaJIbHOTO, [TIK-2.Y.2 ymeTs onpeaensiTh cocTaB padoT 1o
[Ipodeccronanbuble | GYHKIMOHATHHOTO U | pa3paboTke TpeOOBAHUH U OTIPEIEICHUIO
KOMIIETEHIINH JIOTUYECKOTO KJIFOUEBBIX CBOMCTB CUCTEMBI
MPOEKTUPOBAHUS [1IK-2.B.2 BnageTh HaBbIKAMU OTIPEICTICHUS
MH(OPMALIMOHHBIX KJIFOUEBBIX CBOMCTB M OTPAaHUYEHUHN CUCTEM
CUCTEM CHEIHaIbHOTO Ha3HAUYEHUS
CIELIMAIBHOTO
Ha3HA4YEHMs

2. Mecro nucuumianHsl B cTpykType Ol
JucuuruinHa Oa3upyeTrcsi Ha 3HAHUAX, paHee MPHOOPETEHHBIX OOydaroMIMMUCS MpU
W3YYEHHUH CIEeNYIOUINX AUCIUILINH:
— Opranuzanus 9BM u BEIUUCTUTEIBHBIX CUCTEM
— OBM u nepudepuiinbie ycTpoicTBa
— CxeMOoTexXHHuKa
— DJEeKTpOHHKA
— [IporpammMupoBanue Ha si3bikax AccemOiepa
— [IporpamMupoBaHue Ha S3bIKaX BBICOKOTO YPOBHSI
3HaHMs, TOJyYEeHHbIE NPU H3YYEHUHM MaTepuana JaHHOW AMCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYE€HUE, TaK U MOTYT MCIIOJIb30BaThCsl IPU U3yUEHUU IPYTUX JUCLMILINH!
— Brinmycknas kBanupukanmonHas padbota

3. OOBeM U TPyJI0EMKOCTh JUCITUTLIAHBI




Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pacmpeie]IieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tabiuue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUILIIUHBI

TpynoeMKoCTh 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne8
1 2 3

Oobwan mpyooemKocmep OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHnusie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sarsaTus  (I13), 17 17

qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoil npoekT (pabdota) (KII, KP), (4ac)

9K3aMeH, (Jac) 45 45

Camocmoamenvnan paboma, Bcero (dac) 65 65

Buo npomesxcymounoit ammecmayuu: 3ader,
OK3., 2K3.,
mudd. 3auer, sk3amed (3auet, Audd. 3a4, Ik3.)

4. CoaepxaHue TUCIUIIIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUIUIAHEI IO pa3eiaM U BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmmua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATUH IPUBEACHO B TabIuIIe 4.

Tabnuna 4 — ConeprxaHue pa3JesioB U TeM JEKIHOHHOTO LUK

Howmep pa3nena HazBanue u conepskanue pas/iejoB U TEM JIGKIIMOHHBIX 3aHATUI
1 Krnaccudukanus apXuTekTyp napauielbHbIX BEIYUCIUTEIbHBIX
CHUCTEM.

Hanpasnenust pazsutus apxutektyp napamiensubix BC. Kiaccnl
napaienbHbix BC. CynepKkoMIblOTEPHI.

2 [Tapamienusm Ha ypOBHE MAIIMHHBIX KOMaH]I.

KonBeiiepHast opranusanus MUKpOIPOLIECCOPOB.
CynepckaisipHble apXUTEKTypbl MUKponporieccopoB. VLIW-
apXUTEKTYpPbl MUKPOIIPOLIECCOPOB. MyIbTUTPEOBbIE U
MHOT0$1IEpHbIE MUKPOIIPOLIECCOPHI

3 SIMD mnapamnenmusm. [puaiunsr SIMD o6pabotku. [Ipumepsr
SIMD komnbroTepoB. SIMD apXuTeKTypbl MUKPOIIPOLIECCOPOB.

4 [TapannenbHble apXUTEKTYPbI C OOIIUM aAPECHBIM
MIPOCTPAHCTBOM.

Apxutextypsl SMP. [IpoTokoiibl moaaepxaHusi KOrepeHTHOCTH
Ko1ei. ['eTeporeHHbie MyJIbTUIIPOLIECCOPHI. ACUMMETPUYHBIC
MyabTUIIpoueccopsl. DSM-apxurektypsl. Apxutekrypa NUMA u
ccNUMA.

5 Paznen 5. [lapajutenbHble apXUTEKTYPBI C PACIIPEIEICHHON
MaMSTBIO.

Kiacrepubie BC. JlaTeHTHOCTB niepeiaun JaHHBIX 1O CETH.
OcobenHoctu TOMONOrMM KOMMyHHKauonHoit cetu [1BC.
Tomnonorus runepky6a. 2D-3D pemetku. FatTree. [Ipumepst.
Texnonorus hadoop. Pacripenenénnas daiinosas cucrema hdfs.
[Mapanurma map reduce. Hadoop streaming. AnroputMmsl Ha map
reduce. I'pader B map-reduce.

6 Pasnen 6. [lapannensusie apxutektypsl ¢ GPU.

I'uOpunnas monens Beiuucienuit. Apxurektypa GPU. Unified
Virtual Addressing. Compute Capability. [IporpammHast Mozenb
CUDA. . CUDA-noroku. Mcnonb3oBanue pinned-namsTy.
Pazpensemas namsate. Tunel namstu B CUDA. Peructpsl n
JOKaabHas MaMsTh. ONTUMHU3ALMS pabOTHI C pa3AesIIeMOn
namsTeio. [lapannensHas pegykuusi.

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATHS
TeMbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJIOEMKOCTh

Paznenbl, TeMbl TUCIUTUIMHBI J'[(e;{_gm H(?IEECC)?’) ([JI-;};) IEE;ISP CP (uac)
Cemectp 8

Paznen 1. Knaccudukarms apxuTekryp 2 9

NapaJuUIeIbHBIX BEIYUCIUTEIbHBIX CUCTEM.

Pasnen 2. [Tapannenusm Ha ypoBHE MaIlIMHHBIX 5 3 9

KOMaHJ.

Pazpnen 3. SIMD napamienusm. 2 2 9

Paznen 4. [lapanienbHble apXUTEKTYpbl € OOIIUM 2 4 10

aJIpECHBIM ITPOCTPAHCTBOM.

Paszpnen 5. [lapanienbHble apXUTEKTYPBI C 4 4 10

pacnpeeIeHHON NaMAThIO.

Pasnen 6. [Tapannensusie apxutektypsl ¢ GPU. 2 4 9

HWroro B cemectpe: 17 17 65
Utoro 17 17 0 0 65

IIpakThueckass IOATOTOBKA 3aKIIOYAETCA B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
o0ydJalomuMucs  OINpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei
npodecCHOHATIBLHOMN 1S TeTbHOCTBIO.

4.2. CopaepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHI.

N3 aux Ne
No | Tewmsbl mpaktudeckux | DopMbl mpakTUYECKUX | TpPyAOEMKOCTb, |MPAKTUUYECKOM |pa3jaena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, | AMCIUI
(gac) JIMHBI
Cemectp 8
1 | [Tapannenusm Ha peuieHue 3 2
YpOBHE  MAIIMHHBIX | NPAKTHYECKUX 3a7a4
KOMaHJ.
2 | SIMD napamienusm peuieHue 3 3
B ApPXUTEKType | NPAKTHYECKHX 3a7au




MHPOIIPOLIECCOPOB 5. Ilepeyenb y4eOHO-METOAMUYECKOTO OOeCcTIeueHus

3 | IlapannenbHble perieHne 3 4 JUTSL CAMOCTOSITEIBHON pa0OThI 00YYAIOMIMXCS TI0 JUCITUILINHE (MOIYITIO)
APXUTEKTYPBI C | MPaKTUYECKUX 3a]1a4 Y4eOHO-MeTOIUYECKHUE MaTepUasbl ISl CaMOCTOSTENIbHON paboThl OOYyYaroIIUXCsl yKa3aHbl B
o0IUM  aJIpecHBIM IL.II. pa3zaenoB 6-11.

IIPOCTPAHCTBOM.

4 | ITapannensHble perieHue 4 5 6. IlepeueHp MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX M3JaHUN
ApXUTEKTYPBI C | mHpaKkTHYEeCKUX 3a1ay [lepeueHp neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUM MpUBEeH B Tabmuie 8.
pacnpeeneHHoi Tabnuua 8— [lepeyeHb MevaTHBIX U JICKTPOHHBIX YUEOHBIX M3AAHUN
MaAMSTHIO. Komuaectso 3x3eMIuIsipoB B

[udp/
5 | IMapamiensHble pelicHue 4 6 URL apec bubnuorpadudeckas ccpuika OHnOImMoTEKE
apxutekTypbl ¢ GPU. | mnpakTHyecKux 3aja4y (KpoMe 3JIEKTPOHHBIX SK3EMILISIPOB)
Bcero 17 004 T 96 I'ycera, A. U. BerunciuTenbHbIE CUCTEMBI,
CETU U TeJICKOMMYHMKaMu [Tekcr] : 13
4.4. JlabopaTopHBbIEC 3aHATHS yueOnuk / A. 1. I'ycera, B. C. Kupees. - M. :
Tewmpl 1ab0opaTOPHBIX 3aHATUN U UX TPYJAOEMKOCTh MPUBEICHBI B TAOIUIIE 6. Axanemust, 2014. - 288 c.
004 O-66 Opios, C. A. Opranuzauust 9BM u cucrem.
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh OyHIaMEHTAIBHBIN KYPC 10 aPXUTEKTYPE 1
13 Hux Ne CTPYKTYpPE COBPEMEHHBIX KOMITBIOTEPHBIX
Ne TpyaoeMKoCTh, | MpakTUUYECKOH | pa3nerna - vue6 6AKAABDOB I 8
i HaumenoBanue nabopatopHbIx paboT (uac) OIrOTOBKH, | mucmm cpencts [Tekcr] : yueOHMK nis p
(uac) THBL maructpoB / C. A. Opnos, b. 5. Humnbkep. -
V4eGHBIM [UIAHOM HE IIPEyCMOTPEHO 3-e m3x. - CIIO. : IIMTEP, 2014. - 688 c.
| 681.3 T 18 | Tanenbaym, DHAPIO. APXUTEKTYpa
Bceero KOMIIbIOTEpaA. - 4-€ u3a. - M. u ap. : [lurep, 3
2005. - 698 c.
4.5. BrImonHeHNE KypcoOBOTO POEKTa/ KypCOBOW pabOThI 004.38(075) | Crepanckuit, B. C.  CuraaibHble 20
Y4eOHBIM I1aHOM HE NPESyCMOTPEHO C71 MHUKPOIIPOILIECCOPHI U UX MPUMEHEHHE B
CUCTEMax TeIEKOMMYHHKAIUHN U
AIIEKTPOHUKH: yueOHoe nocodue/ B. C.
4.6. CamocrosiTenbHas paboTa 00yJaronuxcs Criepanckuil. - M.: T'opsast s -
Bunbl camocTosiTennbHON pabOTHI U €€ TPYJ0€MKOCTh TPUBEIEHBI B TabuIie 7. Tenexom, 2008. - 168 c.,
(004.4/J1 | JleBun, M. I1.. [1apannensHoe 10
36) MIPOrpaMMHUPOBAHUE C UCTIOJIb30BAaHUEM
Tabmmia 7 — Bugsl caMOCTOSITENNHbHOM pabOTHI M €€ TPYA0EMKOCTh OpenMP: yuebrnoe nocobue/ M.: BUHOM.
BH caMOCTOSTENBHOH paGoTEI Beero, | Cemectp 8, JlaGopatopus 3Hanuii, 2008. - 120 c.
Hac Hac Acrankopuu A.M., lleitnnn 1O.E.

1 2 3 BcerpoenHnsle cucteMsl ynpasieHus. Y4yeOHoe

Msyuenne Teoperneckoro Marepuana 30 30 nocobue. / TYAIL CII6., 2011 r., 221 c.

quctumiaael (TO)

Kypcosoe npoektuposanne (KIT, KP) B.®.Menexun. BerancnutenbHbIC MaIlTHHEL,

PacquHQ_rpa(queCKHe 3aIaHus (PF3) CHCTEMBI U CETH. YUEOHUK IS CTYJ. BBICIII.

Brinonnenue pedepara (P) yue0. 3aBeneHuii / B.d.Menexun,

IToaroToBka K TEKyIeMy KOHTPOJIIO 30 30 E.I'.ITaBnoBckuii. — M.: U3naTenbckuii LEHTP

ycneBaemoctu (TKYVY) «Axkagemus», 2006. — 550 c.

Jomamuee 3amganne (/13)

EOHTPOHBHHG pacoTh! fshlLLSL (KP3) 7. IlepeueHb 2IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
O/ITOTOBKA K MPOMEAKYTOUHON 5 5 MH(OPMALIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTu « HTepHeT»

arrectanuu (I1A)

Bcero: 65 65




[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos UH(OPMaLIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJIi OCBOCHHUS TUCIUILIAHBI
npuBesieH B Tabmuie 9.

HCCICA0BATCIBCKHUEC CTCHABI <(BCTpaI/IBaeMBIC MHOT'OSICPHBIC U
NnapajiCJIbHbIC BBIYUCIIMTCIBHBIC CUCTEMBD)

3 YuranbHbli 3a1 OMOJIMOTEKHU

10. OueHouHble CpeACTBA s IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTtaB OLIEHOYHBIX CPEACTBIJISI MPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
oOydJaromuxcs 1o JUCHUIUTHHE TPUBEACH B Tabmuie 13.
Tabauma 13 — CoctaB OIIEHOYHBIX CPEACTB JUIsl POBEACHUS IPOMEKYTOUYHOM aTTecTalluu

BI/II[ HpOMC}I(YTO‘lHOﬁ arrecraguu HepequL OLCHOYHEBIX CPEACTB

OKk3ameH Crnucok BOIPOCOB K 3K3aMEHY;

Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEeKOMMYHUKaLMOHHOMU cetn «HTepHeT»
URL anpec HaumenoBanue
n-t.ru OnekTponHas oubimoreka "Hayka n Texauka"
espec.ws [Topran pist pa3paboTYUKOB JIEKTPOHHOM TEXHUKHU
proglib.io bubnmoreka nporpaMMucTa
connect-wit.ru OTpacineBoii mopTas CrenuaIncTOB
parallel.ru JlaGopatopus [lapanmnenbHbIX HHOOPMAITMOHHBIX

TexHoJIoruii HayuHo-ucciie1oBaTeIbCcKoro
BBIYHMCIIUTEIILHOTO IIEHTpa MOCKOBCKOTO
roCcyJapCTBEHHOTO YHHBEPCUTETA UMCHHU
M.B. JIomoHOCOBa

http://coolfire.insomnia247.nl/ Maurice Herlihy, Nir Shavit. The Art of Multiprocessor
c&mt/Herlihy,%20Shavit%20- Programming. Morgan Kaufmann Publishers, 2008. 529
%20The%?20art%2001%20 p.

multiprocessor%20programming.pdf

10.2. B kauecTBe KpUTEpHUEB OICHKH YpPOBHA C(OPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJaromumMucs NMpUMeHseTcsl S-0ajulbHas LIKajla OLIEHKU c(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BAThCA
100-0annpHast  mIKajJa  MOAYJIBHO-PEMTHHIOBOM  cHCTEMBbl  YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BAaHUSI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu orieHKH YpoBHS chOPMUPOBAHHOCTH KOMIETEHITHHA

OLICHKa KOMIICTCHIIMI

8. IlepedeHb HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp MpOrpaMMHOIO OOECHEUEHHUs, HCIOJb3YEMOI0 IpPU OCYLIECTBICHUU
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
Ilepeuensp nCMONIB3yeMOro IPOrpaMMHOTO 0OecneueHHs peicTaBieH B Tabaune 10.

Tabnuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETCHIIUN
5S-OarutbHAs IIIKasIa PaKTep (bopvmp

Ne i/t HanmenoBanue

He mpenycmorpeno

OOyuaromumiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOrPAMMHBINA MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHON W JIOTMOJTHUTEIBHOW IJUTEPATYPHI,
«OTIIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYyYHBIC TOJIOKCHHUS C MPaKTUYECKOU
«3a4YTEHO» JIeATEeTLHOCTBIO HAIIPABIICHUS,

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAa€MbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOO/THO BJIQ/ICET CUCTEMOM CIIEIUATM3UPOBAHHBIX TIOHITHUM.

— npaBuIbHO BBIMOIHUI OT 90% 10 100% TecToBBIX 3aaHui .

8.2. Ilepeuenp MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,UCIIOIB3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuenp uCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBIEH B
Tabauie 11.

Tabnuua 11— IlepedyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

OO6yuaromuiics:

— TBEPAO YCBOWJI IIPOTPaMMHBII MaTepHall, F[PaMOTHO U IO CYILIECTBY
W3JIaraeT ero, ONMUpasCh Ha 3HAHUSI OCHOBHOM JTUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

«XOpOLIO» — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOW J1€ATEIbHOCTHIO
«3a4YTEHO» HaIPaBIICHUS;

— apTyMEHTUPYET Hay4YHBIE MMOJI0KEHHUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CTIeIMAIU3UPOBAHHBIX TOHATHH.

— IPaBUIIBHO BBIMONHUI OT 70% 710 89% TECTOBHIX 3aNaHHUH .

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCHUTIIHHE, TIPeICTaBleH B Tabnuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

— o0yyaroluiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JaraeT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOWU

JUTEPaTypHl;
— JIONyCKaeT HECYIIECTBEHHbIE OIINOKN U HETOYHOCTH;
«yIOBJIETBOPUTENIBHOY» | — UCIIBITHIBAET 3aTPy/IHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUUN
«3aUTEHO» HaIpaBIICHUS;

— c1abo apryMeHTHPYET HayuHbIE MOJI0KECHHUS,

— 3aTpyaHSETCS B (OPMYITUPOBAHUHN BBIBOJIOB M 000OIIIECHUI;

— YaCTHUYHO BJIAJIEET CUCTEMOM CIEIIMATU3UPOBAHHBIX MOHATHH.
— MPaBWJIHLHO BRITOIHMI OT 51% 1m0 69% TecTOBBIX 3aMaHui .

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
MynpTuMeauiiHas JEKINOHHAS ay AUTOPHUS 52-33a
2 | Cnenunanu3upoBaHHas J1aboparopust «BCcTpoeHHBIX 12-29
KOMIIBIOTEPHBIX CUCTEM», BKIIIOUasl yueOHO-

— o0yyvaromuiicss He YCBOWJI 3HAYUTEIbHOM 4YacTH MPOrpaMMHOTO
MmarepHaa;

— IONyCKaeT  CYUIECTBEHHbIE  OMMOKM W  HETOYHOCTU  IpH
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlIEHUY;

«HCYAOBJICTBOPUTCIIBHO»
«HEC 3a4YTCHO»




Or11eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— UCHBITBIBACT TPYAHOCTH B IMIPAKTUYECKOM ITPUMEHECHUH 3HAHU;
— HE MOXKET apryMEHTUPOBATh HAYYHbIE MTOJIOKEHUS;

— He (OPMYIHPYET BBIBOAOB M 000OIIICHHIA.

— MPaBWIBHO BBIOJIHWI MeHee 51% TecTOBBIX 3aaHui

32 [TapannenbHble apxutekTypbl ¢ GPU.
33 Apxurekrypa GPU.
34 CUDA-notoku. Tunsl namsatu B CUDA.

Bormpocsr! (3amaun) ais 3auera / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabnuma 16 — Bonpocs! (3agaun) s 3auera / audd. 3auera

10.3. TunoBbie KOHTPOJIBHBIC 3a/IAHUS UM UHBIE MaTEPHUAIIbI.
Bomnpocs! (3amaun) nms sKk3ameHa npeicTaBiieHbl B Taduuie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Kon

Ne i/t ITepeuens Bompocos (3amay) g 3auera / nudd. 3auera
p p (saza4) 1 A WHJIUKATOpa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Ne i/ [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Koxn
MHAMKATOpa
1 Knaccel napautensabix BC I1K-2.3.2
2 Meropl JIokanbHOTO NMapauienusM. [lapamnenusm Ha yposae | 1TK-2.V.2
KOMaH/I. I1IK-2.B.2
3 KoHnBeiepHas opraau3anysi BBIYUCICHUM.
4 KoHnBeiiepHOe pacnapajuieNBaHUuEe BBIIOJHEHHS] KOMaH/.
5 [Tpumeps! koHBeliepa BoinonHeHus koMan. Intel u MIPS.
6 KoHduuKThl B KOHBE#Epe.
7 O06paboTKa BETBJICHUH B KOHBEHEpe KOMaHI.
8 [Ipencka3anue BEeTBJICHUN B KOHBEHEpax.
9 CynepckaisipHO€e pacnapaliIeIMBAHNs BHIIOJHEHUS] KOMAHI.
10 CynepckaisipHble apXUTEKTYpbl MUKPOIIPOLIECCOPOB
11 VLIW-apxuTekTypsl MEKPOIPOLIECCOPOB
12 MyJIbTUTPEI0BBIE MUKPOIIPOLIECCOPHI
13 MHorosiepHble MUKPOIIPOLECCOPHI
14 SIMD napamnenusm. [Ipunmunsr SIMD o6pabdotku. [Ipumepst
SIMD KOMIIBIOTEPOB.
15 SIMD apXuTeKkTypbl MUKPOIIPOLIECCOPOB
16 [TapannenbHble apXUTEKTYPbl C OOILIUM aIpECHBIM
IIPOCTPAHCTBOM.
17 Apxurextypsl SMP. 'eTeporeHHbie MyJIBTUIIPOLIECCOPHI.
AcuMMeTpHUYHBIE MYJIBTUIIPOLIECCOPHI.
18 [IpoToK0JIBI MOAAEPKAHNSL KOTEPEHTHOCTU KAUIEH.
19 DSM-apxutektypbl. Apxurekrypa NUMA u ccNUMA.
20 [TapasienpHble apXUTEKTYPBI C paCIPEAEICHHON MAMATHIO.
21 Kunacrepusie BC.
22 CynepKoMIblOTepsl
23 [IpoekThl neTadIonoBbIX KOMIIBIOTEPOB
24 JlaTeHTHOCTH Mepeayu TaHHbIX M0 ceTh. OCOOeHHOCTH
TONOJIOTUU KOMMYHUKaMoHHoU cetH [IBC.
25 Tomnonoruu cuctem cpsizeit napamwiensHbix BC Tononorus
runepky06a. 2D-3D pemetku. FatTree. [Ipumepsi.
26 Meroasl KOMMyTallld ¥ MapLIpyTH3alHU B MMapajuIeIbHbIX
BC
27 ['uOpuanbie apxutekTypbl. PIM-apXuTekTypbl
28 Moienu MOTOKOB JaHHBIX
29 ApXUTEKTYpa MMapauIeIbHOIO BBIYMCIUTENS C YIPABICHUEM
ITOTOKOM JAaHHBIX
30 Texnonorus hadoop. ITapagurma map reduce.
31 Anroputmbl Ha map reduce. ['padsr B map-reduce

ITepedeHb TeM A BBIIOJIHEHUSI KYpCOBOIO MPOEKTa/ KypcOBOW pabOThl Ipe/CTaBIEHBI
B Tabmmue 17.
Tabnuma 17 — IlepeyeHb TeM i BHIIOJHEHHS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

No 11/ [TpumepHBIii TepedeHb TeM IS BBITOJIHEHUS KYPCOBOTO MPOEKTa/ KypCOBOM
- paboThl

Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO

Bompocel st mpoBeneHHST TPOMEXKYTOYHOM aTTeCTalldd B BHJE TECTUPOBAHUSA
MpeACTaBICHBI B Tabmwmie 18.

Tabnuua 18 — IIpumepHblii mepeueHb BOIPOCOB JJIsl TECTOB

Konx

Ne /it [IpuMepHBIi IepeyeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

He npenycmotpeHno

[lepeyeHp TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a09HOU (OPMBI
o0yueHus, npeAcTaBieHbl B Tabauue 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne ni/m [TepeyeHb KOHTPOJBHBIX PadOT

He npenycmorpeno

10.4. Metonuueckue  MaTepuabl, ONpEeNeNAoIe  NPOUEaypbl  OLIEHHWBAHUS
WHJIMKATOPOB, XapaKTEPHU3YIOMIUX JTanbl (HOPMUPOBAHUS KOMIETEHIIMH, COJEpKaTcsia B
JIOKaJbHBIX HOpMaTuBHBIX akTax [YAIL, pernamMeHTHUpyOmUX TMOPSAOK U MPOUEAYPY
MPOBEACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTallMi O0yYaroIIuXCst
I'VAIL

11. Metoauueckue ykazaHus JUisi 00yJarOIIMXCs 10 OCBOCHUIO JUCITUTITUHBI

11.1. MeTtonuueckne yKazaHUs JIg OOyYarOUIUXCsl IO OCBOCHHMIO JIEKITAOHHOTO
Marepuaia

OcHOBHOE Ha3Hau€HUE JIEKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
ry0oKoe W SICHOE H3JIOXKEeHHE yueOHoro marepuana. HasHadueHune COBpEMEHHOM IEKIUH B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TEME, a B OCBOEHUU
(GyHIaMEHTAIbHBIX NpoOJeM TUCHMIUIMHBI, METOJOB HAy4YHOTO TIIO3HAHMs, HOBEHIINX
JOCTHUKEHUM HayuyHOM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSET METOJI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIHMs pacKpbiBaeT MOHATHIHBIN anmapat
KOHKpeTHOW oOjacTu 3HaHMs, €€ MpoOJieMbl, AaeT LENbHOE NPEICTaBICHHE O JUCIUILIMHE,
ITOKA3bIBACT B3aUMOCBS3b C APYTUMU JUCLHUIUIMHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YYaIOIIMMHUCS JIEKIIMOHHOTO MaTepHaa;




— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YpPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOM YCTAHOBKON K KaX10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPENOIaBaTEIeM;

— pa3BuTHEe NPO(ECCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBM K  TPEAMETY |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON PabOThI;

— TIOJy4Y€HUE 3HAHUUA O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— HayuduThCs METOIUYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HX B PAa3JIM4YHBIX
bopmyarpoBKax);

— TOJy4YeHHUE TOYHOI'O IOHMMAaHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JIeKIMOHHBI ~MaTepuag MOXET COIPOBOXKIATbCA JACMOHCTpPALlMEd CIIAWIOB U
UCIOJIb30BAaHUEM pA3aTOYHOIO MaTepuaja IpU IMPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

11.2. MeTtonuueckue ykazaHus JjIsl 0Oy4aroIIMXCsl 0 Y4aCTUIO B CEMUHApax
Y4eOHBIM MJIAHOM HE MPEyCMOTPEHO.

11.3. Metoauueckue yka3zaHus [Uisi OOyYalOIIMXCS MO MPOXOXKACHUIO MPAKTHYECKUX
3aHATHH

[IpakTuueckoe 3aHSATHE SBIAETCS OJHOW M3 OCHOBHBIX (DOpM OpraHuszanuu y4eOHOTro
mpoliecca, 3aKJIF0YAr0IIasICs B BBIMOJHEHUH O0YYarOIIMMUCS TO0JT PYKOBOJACTBOM IPETIOIaBaTEs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOU
JTUCITUILIMHBL, TPHOOPETEHUS! YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MpaKTUYECKOTO 3aHITHS TSI 00YJArOIIEToCs SBISCTCS MPUBUTHE O0YUIAOIIHMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOW EATEIbHOCTH 110 U3y4YaeMOM AUCLUIUIUHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YYAIOIUMCS PAKTHYSCKUX 3aHSATHI:

— 3aKkperuvieHue, yriayOJeHue, pacliMpeHue M JAeTau3alus 3HAHUWA TPU PElICHUHU
KOHKPETHBIX 33714,

— pa3BUTHE I[IO3HABATENILHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHs] KOHKPETHOH yueOHOM
JHUCIHATLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYSHHBIX 3HAHUW s
BBIIIOJTHEHHS 3aJaHHI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIyalbHOU (Gopm
00yueHwusl.

11.4. Meronnyeckue yka3zaHus Uid OOyYaroIIMXCS IO BBINOJHEHUIO JIAOOPaTOPHBIX
pabot
VY4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.5. MeTtonuueckue ykazaHusl Jisi 00y4YarOIIUXCs 110 BBITTOJIHEHHIO KYPCOBOTO TTPOEKTa/
KypcOBOH pabOThI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO.

11.6. MeTonuueckue yka3zaHus JJIsi OOYJarOIIUXCsl IO TMTPOXOXKICHUIO CaMOCTOSTEIbHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, O0YUYaAIOLIUICS BBIMOJIHAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jnst oOywaromuxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeIbHAas paboTa MOXKET
BKJIIOYATh B Ce0SI KOHTPOJIBHYIO paboTy.

B mpoiiecce BBIMOTHEHHS CaMOCTOSTEIBHONH paboThI, Y 0OydYaromerocs (popMHpYETCs
1esecoodpa3Hoe MmIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHHHM M CHCTEMAaTH3alliM TMPUOOPETaeMbIX 3HAHHWU, 00ECIICYMBAET BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKM ITOBBIIICHUS
poheCCHOHATBLHOTO YPOBHSI.

MetonudyeckuMu ~ MaTepuajaMH,  HAMNPABJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yYarOIIUX CSSIBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIHUILIHHE;

—  METOAMYECKHE YKa3aHUS IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (st oOydaronuxcs
10 3a049HOM popme 0OydeHUS).

11.7. MeTtonuueckne yKa3zaHUs JJIs OOYyYalOmUXCS 10 TIPOXOXKIEHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCIEBAEMOCTH IIPEAyCMaTpUBaeT KOHTPOJb KauyecTBa 3HAHHUM
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEIBI0 OICHUBAHMS XOJ[a OCBOCHHS
JUACIHUATUIHMHEL.

11.8. MeToanyeckue yKkazaHus i1 OOydYarOMUXCS IO MPOXOKICHUIO MPOMEKYTOYHOM
aTTeCTalluu.

[lpomexxyrounass  arrecranus  OOydyaroIIMXCS — NpPEAyCMaTpuBacT  OLCHHUBAHHE
MIPOMEXKYTOYHBIX U OKOHYATEIHHBIX PE3YyJIbTAaTOB 00y4YeHHS Mo auciuiumHae. OHa BKIIIOYAET B
ce0s:

— D9K3aMeH — Qopma OICHKM 3HAHWI, MOJYYCHHBIX OOYydYaloONMMCsS B IPOIECCEe
W3YYCHHS BCCH NUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHOU PabOThI, CTIOCOOHOCTH
MPUMEHATh MX JUIA PEIICHUS MPAaKTHYECKUX 3a1ad. JK3aMEH, KakK IPaBUIIO, MPOBOJMTCS B
MEePHOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPIIASTCS ATTECTAIIMOHHOW OIICHKOW «OTIIHYHOY,
«XOPOIIOY», «YJIOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHOY.
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