MUHUCTEPCTBO HAYKU U BBICIHEI'O OBPA30OBAHUMA
POCCHUMCKOU OEJNEPAIINU
®denepanbHOE rOCyIapCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHUE

_ BBICLICr0 00pa3oBaHus
«JATECTAHCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
Daxynvmem mamemMamuxy U KOMNbIOMEPHBIX HAVK

PABOYAS ITPOT'PAMMA JIUCHHUIIJIIMHBI
[TapannenpHOE U pacnpeneaeHHOe TPOrpaMMUPOBAHNE

Kadenpa nuckpernoit MmaremaTuku U uHGOpMaTUKU (HaKyJIbTeTa MATEMATUKHU U
KOMIIBIOTEPHBIX HAYK

OO6pazoBaTtenbHas mporpaMmma
02.04.02 - @ynoamenmanvras ungopmamura u UHGOpMayUoHHble MexXHOI02Ul

HanpaBieHHocTs (poduiib) mporpaMMel
Hughopmayuonnvie mexnonozuu

VYpoBeHb BhICIIETO0 00pa30BaHUs
Maeucmpamypa
dopma oOyueHus

Ounas

Cratyc TUCHUIUIUHBL: 8x00um 6 oosazamenvuyio wacms OIIOIT

Maxaukaina, 2021






AHHOTalusA padoyeil NPOrpaMMbl JUCUHMUILIMHBI

JucimmmHa «llapamiensHoe ©  pacmlpenesieHHOEe MPOrpaMMUPOBAHHEY
BXOIUT B 6X00UM 6 00A3amMeNbHYI0 4acmb 00paA308amenbHOl NpocpamMmbl TO
HanpasieHnio noaroroBku 02.04.02 - ®dynpamenranbHas wuHPOpMaTHKA U
WH(POPMAITMOHHBIC TEXHOIOTHH.

JlucuurinHa peanu3yercs Ha (pakyabTeTe MaTeMaTUKH M KOMIBIOTEPHBIX
HayK Kadeapoil TMCKPETHONH MaTeMAaTHKU B WH()OPMATHKH.

ConepkaHne NUCIUIUIMHBI OXBaTHIBAE€T KPYr BOIPOCOB, CBS3aHHBIX C
3HAHMSIMU W HaBBIKAMH TIOCTPOCHHS paclpeeleHHbIX O(PUCHBIX MPUIIOKEHUN C
UCTIOIh30BAHUEM TIOJXOAOB KOMIIOHOBOYHOTO OOBEKTHO-OPHUEHTHPOBAHHOTO
NPOSKTUPOBAHUS TPWIOKEeHUN JlucuumiauHa HareneHa Ha (GOpMHUpPOBaHUE
CJICIYIOINX KOMITETEHIIMA BBIMYCKHUKA: obmenpodeccuonanbupix — OIIK-5;
npodeccuonanpubix — [1K-3, TTK-4.

[IpenonaBanre TUCIUIUTMHBI TPEIyCMaTPUBACT TPOBEIACHUE CIICTYIOITUX
BUIOB YUE€OHBIX 3aHATHI: npakmuueckue 3aHAmus, camocmoamenvhas paboma.

PabGoyass mporpamMma  JIUCHUIUIMHBI  TpPEAyCMaTpHBAaeT  IPOBEJICHUE
CIEIYIONTUX BHJIOB KOHTPOJS YyCIIEBaeMOCTH B (hOpMe KOHTPOJBbHOW pabOTHI U
IPOMEXYTOYHBIN KOHTPOJIb B opMe 3auema.

OO0beM UCHUILIMHBI 2 3a4€THBIC €IMHUIIBI, B TOM YHCIIC B aKaJIEMHYCCKUX
gacax 10 BUJaM y4eOHBIX 3aHATHIM:
Ounas ¢popma 00yueHus

VYyeOHble 3aHATHSA dopma
B TOM YHCJIE: MIPOMEKYTOUH
KoHrtakTHas paboTta o0y4arommxcsi ¢ CPC, | oii arrectauuu
§ penojjaBaTeaeM B (3auer,
= o W3 HUX tom | auddepeHuup
3 54 o | Jlex | Jlabopa | [Ipaktu | KC | koHCYynm | 4HCIT OBAHHBIN
& § UM | TOpHBIE | yeckue | P | pranmm e 3a4eT, 9K3aMCH
& 3QHATHS | 3aHATHA K32
MEH
4 | 72 |10 10 62 3a4er




1. Ilesu ocBOeHMSI TUCIHUIIJIUHBI

emssmu ocBOeHMs nuCUUIUIMHBL «llapajuiennbHOE W paclpenesuTeNbHOe
OPOrpaMMHUPOBAHUE» SIBISIOTCA (OPMHPOBAHUE KYJIBTYPhl MNapaUIEIbHOTO U
pacnpeeeHHOro MPorpaMMHUpPOBaHUsI CTY/IEHTa, GyHIaMEeHTallbHasl TOJrOTOBKA B
00JacTH pa3BUTHS METOAOB MapaIeIbHOTO MPOrpaMMHUPOBAHUS, METOJOB
IPOrPaMMHMPOBAHUSA HA COBPEMEHHBIX KOMIIBIOTEPHBIX M CYNEPKOMIIBIOTEPHBIX
CHCTEMAax, OBJIQJCHUE  allllapaToM IapajuleIbHOTO UM PaACIPEICIICHHOIO
IPOrpaMMMPOBAHUSA JUIS JANBHENIIETO UCTIOAB30BaHUS B IPWIOKEHHUSX.

2.Mecro mucuuniauubl B cTpykrype OIIOII marucrparypsi

HucuurmnnHa «[lapaniensHoe U pacnpenenuTenbHOe MPOrpaMMUPOBAHHE
BXOIUT B 6X00um 6 00A3amenbHyI0 4acmb 00pa308amenbHOl NpocpamMmbl 1O
HanpaBieHnto moarotoBku 02.04.02 - OyngamentanpHas wuHPOpMATHKA U
uH(GOpPMAIIMOHHBIE TEXHOJIOTMM W TpernojaeTcs Ha 2 Kypce B 4 cemectpe (2
3aUeTHBIX €IUHUIBI). VI3yueHue mnpeamera 3aBepuIaeTCs 3a4€TOM B KOHILE
ceMmecTpa.

HucuunnuHa «[lapainienbHoe U pacnpenenuTeabHOe MPOrpaMMHUPOBAHUE
JOTHYECKH M COAEpPXAaTeNbHO B3aMMOCBS3aHAa C TaKUMH JAUCHUIUIMHAMH, Kak
«CeTreBble TEXHOJOTUNY», «ANTOPUTMBI M aHAIMU3 CIOXKHOCTWY», «JluCKpeTHas
MaTeMaTHUKa.

3. Komnerenuuu ody4yaroumerocs, popmupyemsie B pe3yJibTaTe 0CBOCHUA
AUCHUIIMHBI (IlepeYeHb MIIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHs U MPOLeAYyPa
OCBOCHHUA).

Koa nu naumenoBanune | Kox u Haumenosanue | I[lnanupyembie IMpouenypa
KOMIIETeHI[UH U3 HHIMKATOpPA pe3yJbTaThl OCBOEHHUS
OoI11o011 AOCTHIKEHU S o0y4eHnust
KOMIIeTeHIHH (8
coomeemcmaul ¢
OI1oIl
OIIK-5. Cnocoben OIIK-5.1. 3naer 3HaerT: IOPUHLIMIBI | Y4yacTue B
UCTAJTTUPOBATH U METOJIUKY YCTAHOBKHU M | CAMOCTOSITENIEHOTO KOJUJIEKTUBHOM
COIIPOBOXKIATh aJIMUHUCTPUPOBAHHUS MOMCKAa JOCTOBEPHBIX | pa3paboTKe
MPOrpaMMHOE nHGOPMaIIMOHHBIX HUCTOYHUKOB MIPOEKTOB, B
oOecrieueHue cucTeM U 0a3 JaHHBIX. | HH()OpPMAIUH. nporecce
UH(POPMALIMOHHBIX 3HaKOM ¢ NepeyHeM VYmeet: 00pabaThiBaTh, | MPOXOKIAECHUSL
cucreM, ocymectsisate | [10, Bxoasiimum B aHAITM3UPOBATH U | IPAKTUKA
3ppeKTUBHOE Enunslit peectp CHUHTE3MPOBATh
yIIpaBlieHUE POCCHHICKUX TIPOTpamMM | HH(GOPMAIIHIO TSt
pa3paboTKoii BbIOOpA MeToaa
IIPOTPaMMHBIX CPE/ICTB pemeHust mpoOIeMbl B
U TIPOEKTOB CTaHAApPTHBIX
YCIIOBUSIX.
Bianeer: HaBpIKaMH 1O
OOIIMM MPUHIUIIAM




OIIK-5.2. Ymeer
pealn30BhIBATh
TEXHUYECKOE
CONPOBOXKICHUE
WH()OPMAITMOHHBIX
cUCTeM H 0a3 JaHHBIX

3HaerT: OCHOBEI
MPOBEACHUS HAyYHBIX
HUCCIIEJOBaHNN B
coCTaBe TPYIIIBI
MIPOTPaMMHUCTOB.
YMeeT: HCIOJIB30BaTh
WHCTPYMEHTAJIbHBIE
CpeiCTBa.

Bnaneet: HaBRIKaMU
KOJIJIEKTUBHOM paboThI
C COBPEMEHHBIMH

IIK-3. CnocoOHOCTH
MIPOEKTUPOBATH
pacnpe/eIIeHHbIC
nH(POPMaIIMOHHBIE
CHCTEMBEI, 150,
KOMIIOHCHTBI 31
MIPOTOKOJIBI X
B3aHUMOJCHCTBHUS,
cobuparts,
o0pabaThIBaTh u
WHTEPIPETHPOBATH
IKCIIEPUMEHTAILHBIC
JlaHHBIE, HEOOXOIMMEIE

UL~ TPOEKTHOM U
MIPOU3BOACTBEHHO-
TEXHOJIOTUYECKOU
JeATEIbHOCTH;
CIOCOOHOCTh K
pa3paboTke HOBBIX
AJITOPUTMUYECKHUX,
METOANYECKUX u
TEXHOJIOTHYECKUX
peleHui B
KOHKPETHOU chepe

BBIYMCIIUTEIILHBIMU
CpEJCTBAMM.
OIIK-5.3. meeT 3HaerT: OCHOBBI
MPaKTUYECKHUE HABBIKM | IPOBEACHUS HAyYHBIX
YCTaHOBKHU U HCCIIeTOBaHNM B
WHCTAJIISIIAN cocTaBe TPYIIIBI
MIPOTrpaMMHBIX MIPOrpaMMHUCTOB.
KOMILJICKCOB. YMeeT: HucHonan30BaTh
MHCTPYMEHTAJIbHbBIE
CpEeICTBa.
Brnaneer: HaBpIKamMu
paboTsl
MIPOEKTUPOBAHUS
JIOKAJIbHBIX CETEH,
OeCcTpOBOTHBIX
JIOKAJIbHBIX CETEil.
I1K-3.1. 3HaeT OCHOBHI | 3HAET: OCHOBEI
MIPOEKTUPOBAHUS U | IPOBEACHUS HAyYHBIX
DJICMEHTHI HCCIIeIOBaHNI B
APXUTEKTYPHBIX coCTaBe TPYIIIBI
pereHui IIPOTPaMMUCTOB.
WH(POPMAIIMOHHBIX YMeeT: ucnoiab30BaTh
CHCTEM. WHCTPYMEHTAJIbHBIC
CpEeACTBa.
Bnaneer:  HaBRIKaMU
KOJIJIGKTUBHOM PabOTHI
c COBPEMEHHBIMU
BBIYMCIIUTEIILHBIMU
CpEICTBAMM.
I1K-3.2. 3Haer: OCHOBBI
MPOBEJACHUS HAyYHBIX
YMeeT mnpuMeHATh B | UCCIIEIOBAHUMN B
IIPaKTUYECKON cocTaBe IPYIIIbI
JIeATCITbHOCTH IPOTrPaMMHUCTOB.
npodeccruoHAIBHEIC YMeeT: Hucmonan30BaTh
CTaHJapThl B OOJIACTH | MHCTPYMEHTAJIbHbBIE
UH(POPMAIIMOHHBIX CpeJICTBa.
TEXHOJIOTUH. Bnaneer: HaBbIKaMu

KOJUJIEKTUBHOM paboThI
C COBPEMEHHBIMH

VYuactue
KOJIJIEKTUBHOM
pa3paboTke
MIPOEKTOB,
npouecce
MIPOXOXKICHUS
MPaKTUKHU

B

B




npodeccuoHaTbHOM BBIUKCIIUTEIbHBIMU
JIeSITCIIbHOCTH. CpEeJICTBAMHU.
I1K-3.3. Hmeer | 3HaeT: OCHOBBI
MPAKTUYECKUH  OMBIT | IPOBEACHUS HAyYHBIX
COCTaBJICHUS HCCIICTOBaHUM B
TEXHUYECKOr0 3aJaHus | COCTaBe TPYIIIBI
Ha pa3paboTKy | MPOTrpaMMUCTOB.
HH(DOPMAITMOHHON YMeeT: HCIHOJIB30BaTh
CHCTEMBI WHCTPYMCHTAJILHBIC
Cpe/CTBa.
Brnaneer: HaBpIKamMu
KOJUICKTUBHOM paOOThI
C COBpEMEHHBIMH
BBIYKCIIUTEIbHBIMU
CpeACTBaMHU.
IIK-4. Cnocob6nocts | I11K-4.1. 3HaeT | 3HAeT: OCHOBEI Vuactue B
MPUMCHSITh B | COBpEMEHHBIE  SI3BIKH | pa3paboTKu KOJIJICKTUBHOMU
npodeccuoHaTbHON MIPOTPaMMHUPOBAHUS U | TEOPETHUECKUX pa3paboTke
JIeSITCIIbHOCTHU METOJIbI MMAPAJUICIBHON | MOJIEIICH. MIPOEKTOB, B
COBpPEMEHHBIC  SI3BIKH | 00paOOTKU JaHHBIX. YmMeert: pazpabaTeiBaTh | Iporecce
MPOrPaMMHUPOBAHHS U MOJIEIIN JJIs1 3a/1a4 MIPOXOXKICHHUS
METOABI TapalIeIbHOM MIPOCKTHOM MPaKTUKH
00paboTKH  JaHHBIX, JIeSITCIIbHOCTH.
OTICPAIIMOHHBIE Bnaneet: HaBBIKAMU
CHCTEMBI, pa3paboTKH MPOCTHIX
3JICKTPOHHBIC KOHIICTITYJIBHBIX 1
OMOJIMOTEKH U IAKEThI TEOPETUICCKUX
porpamm, CETEBLIE MOJIENEH.
TEXHOJIOTHH. I1K-4.2. VmeeT | 3HaeT: OCHOBEI
peanu30oBbIBATh pa3zpaboTku
YHCJIEHHBIE METOIbI | TECOPETHICCKUX
peLICHUs] MNPUKIAAHBIX | MOAENEH.
3a1a4 B | YMeeT: pa3pabaTbiBaTh
npodeccuoHATBHOM MOJICIH JUIs 3a1a4
chepe NESATENBHOCTH, | TPOCKTHOM
MaKeThl MPOTPAMMHOTO | JICSITEILHOCTH.
obOecrieueHus, Brnageer: HaBBIKAMU
OTIepAIlUOHHEIC pa3paboTKU IPOCTHIX
CHUCTEMBI, DJICKTPOHHBIE | KOHIIENTYIbHBIX U
OMOMMOTEKH, CETEBbIE | TEOPETHUUECKUX
TEXHOJIOTHH. MOJICTICH.
1IK-4.3. HMmeer | 3HaeT: OCHOBEI
MPaKTUYECKUH  OIBIT | pa3paboTKH
pa3paboTKu TEOPETHUECKUX
WHTETpalu MOJIEJIEN.
UH(POPMALIMOHHBIX VYmeer: pa3pabarbiBaTh
CHCTEM. MOJIENH JJIs 3a1a4




MPOEKTHOMN
JCATCIBbHOCTU.
Bnaneet: HaBRIKaMU
pa3paboTKH MPOCTHIX
KOHHGHTyaHBHBIX nu
TEOPETUYECKUX
MOJIEIIEN.

4. O0beM, CTPYKTYpPA U coJiepKaHue TUCHMIIIMHBI.
4.1. O0beM TUCIUAIUINHBI COCTABISIET 2 3a4eTHBIE €QUHULGI, 72 aKaJIeMUYECKUX

gaca.

4.2. CTpyKTypa JUCLUILIHHBI.
4.2.1. CtpyKTypa AUCIUIIIAHBI B 0YHO-3a09HOM hopme

Buasbi yueOHoli padoThl, BKJIOYAS
CaMOCTOSATEIbLHYI0 padoTy ®opmbI
CTY/JEHTOB (B 4yacax) TeKyIIero
= @ @ 35 KOHTpOJISA
Pa3zjeibl M TEMbI g = = 2
Ne JMHCIUILIHHBI = E g ; -y § d o | ycmeBaemocTH
) ) "«
n/n 0 MOAYJIAM 4 g 5| 5 E : c 5 "
> EE| &E g & | MPOMERYTOHO
g 0 e ot 5 2 | HaTrTrecranuu
= = o =
Monyns 1. CpenctBa pa3paO0oTKy MapaJUIeTbHBIX TPOTPAMM
1 Henn, 3agaun 1 npodsiemsl | 4 2 8 Pedepar
napasuieIbHbIX
BBIYMCIICHUII.
2 [TpuHIIATIEI noctpoenus | 4 2 8 Pedepar
napasuieabHbIX
BBIYHCIIUTENbHBIX CUCTEM.
3 ApxuTeKTypa 4 2 14 Pedepar
BBICOKOTIPOU3BOUTEIHHBIX
35BM
Hmoeo no mooymo 1: 4 6 30
Monyns 2. [IpuHiuns! pa3paboTKH MapajuleIbHBIX AJITOPUTMOB U IPOTPaMM
3 [TapannensHoe 4 2 10 Pegepar
MIPOrpaMMHPOBaHHE B
MOTOKaX
4 [MapannensHoe 4 1 12 Pedepar
IPOrpaMMHpPOBAHNE B
nporeccax
[TapannensHoe 4 1 10 KonTponbHas
IPOrpaMMHpPOBAHNE c pabota
MCTIOJIH30BaHUEM
YCKOpUTEIIEH
HUmozco no mooynio 2: 4 4 32
HUTOI'O: 4 10 62

4.3. Conep:kaHue TUCUMILIHUHBI, CTPYKTYPHUPOBAHHOE N0 TeMaM (pa3aesiam).

4.3.1. Cooepircanue npakmuueckux 3aHAMUI O OUCUUNIUHE.




Moayb 1. Cpencrea pa3padoTKu napaJjjiebHbIX IPOrpaMMm

Tema 1. Lenu, 3agaun ¥ npoOiaeMbl NapauiedbHbIX BbruuciaeHui Llemn u
3a/laui MapajuiesibHO 00paboTku maHHBIX. HeoOXoguMOCTh W aKTyaJdbHOCTh
napajuieNIbHbIX BBIYUCIECHUN. Paznnuus Mexxny MHOT03a/1auHbIM, MMapajjieibHbIM U
pacrpeneneHHbIM PEKMMAMHU BBINOJHEHUS IPOTrPaMM.

Tema 2. OO630p mnapauIeNbHBIX BBIYUCIUTENBHBIX CHCTEM U HUX
KJ1accu(puKaIus.

CnocoObl  opraHMzallud TapaiebHOW 00paboTku maHHBIX. CrnocoObl
NOCTPOEHUSI MHOTOITPOLIECCOPHBIX BBIYUCIUTENBHBIX cuUcTeM. KpaTkas ucropus
pPa3BUTHUS BBICOKOIIPOM3BOAMUTENBbHBIX BbhIUMCIEHU. [IpuMepsl mnapamienbHbIX
BBIYHCIIUTEIBHBIX CUCTEM.

Tema 3. ApxutekTypa BbICOKONpou3BOAUTENbHBIX OBM. Baenenue B
BBIYHCIIEHHUS o0O0OIero HazHaueHust ¢ wucnoins3oBanneM GPU. OcHoBHEBEIE
apxurektypHsie otanuus GPU ot CPU.

Apxurektypa coBpeMeHHbix GPU. Texnonoruss CUDA. Monenu u ma0a0HbI
nporpaMMHpOBaHUsl ¢ ucnonb3oBaHueM TexHonoruu CUDA. Mogpens namsitu
CUDA. Tunsl namaru. Ontumuzanus CUDA-nipunoxxennit. Mojienib UCTIOJIHEHUS
CUDA. Komnunsauus CUDA -nipunoxeHui.

Moayas 2. IlpuHnunbl pa3padoTKé NapauleJibHbIX AJTOPUTMOB H
nporpamMm

Tema 3. IlapamnmenbHoe mporpaMMUpOBaHHE B TMOTOKax bubianoreka
OpenMP: Mopens nOporpaMMHpPOBAHMS, CHUHTAKCUC, MOHITHE NapajuleIbHOU
o0nacTu u pexxuMma ee BbinosHeHus. upektusbl OpenMP. [lapanienbHble HUKIIbI
for/DO. Ilapamerpsl aupektuB. HupexktuBbl OpenMP. Ilapannenbhubie cekiuw,
JTUpeKTuBa single.

[Tapamerpsl  nupektuB. CHCTEMHBIE TEPEMEHHBIE W CHUCTEMHBIE
MOAIPOrPAMMBI BPEMEHU BBITIOJIHEHUS OoubImoTeKn OpenMP.
Cunxponuzanonnsle kKoHcTpyknuu OpenMP: critical, atomic, barrier, master,
ordered, flush. OmmbOku, BO3HMKAMOIIKME NPU MPOrPAMMHPOBAHHUU C OOIICH
NaMsTBIO: COCTA3aHUE U B3aUMOOJIOKHUPOBKA.

Tema 4. IlapannensHoe MPOrpaMMHUPOBAHUE B IIPOLIECCAX

[IporpammupoBanre B TepMUHAaX oOMeHa cooOueHusIMUu. (OCHOBHBIE
noHsTus 6ubnmuorekn MPI: mHMLManu3anys U BBIXOJ, MOHATHE KOMMYHHMKATOpA,
coobuieHue. biokupyoomunue KOMMyHUKAlUU TOYKa-TOYKA: (PYHKIMM MOCBUIKA U
npuema. HeOmokupyrompe KOMMYHUKAlMA TOYKA-TOYKA: (DYHKIMH TOCBUIKU U
npremMa, MoAIpOorpaMMbl 0XKHIAHUS/TIPOBEPKU.

Tunst nanabix MPI (6a30Bbie U ipon3BoaHbIe). COOTBETCTBUE TUIIOB TAHHBIX
MPI u TunoB nansbIX A3b1K0B C 1 Fortran. KoHCTpynpoBaHue npon3BOAHBIX TUITOB:
HEIPEPBIBHO PA3MEIIEHHBIN, BEKTOPHBIN, CTPYKTYpHBINA. KOJUIEKTHBHBIE Ornepauu
pacnpenenenust AaHHbix B MPL. Onepanuu riao0anbHOM peayKIuu.

Tema 5. [TapamienbHOE POrpaMMHUPOBAHUE C HCTIOJIb30BAHUEM YCKOPUTEIIEH

Bo3smoxkHoctu TexHonoruu mnporpammupoBaHusi Cuda. CpaBHUTENbHBIN
ananu3 texHoimorun Cuda u cranmaproB OpenCL, OpenACC. Ilpumepsl ux
NPUMEHEHUS Uil peain3alii KOMMYHUKAIITMOHHBIX MEXaHU3MOB.

5. O0pa3oBaTejibHbI€ TEXHOJIOTHHU
[Ipouecc n3noxeHus: yueOHOro MaTeprana COnpoBOXKAAETCS MPE3CHTALMSIMU U
JEMOHCTpALUEN PEICHHs 3a7a4 B HHTEPAKTUBHOM PEXUME C UCIIOJIb30BAHUEM

MYJIbTUMEIUHHOrO poekTopa. [IpenycMoTpeno peryispHoe oOLIeHUE C JIEKTOPOM



U TIPEICTABUTEIIIMU POCCUMCKUX U 3apYOEKHBIX KOMITAHUH 10 3JIEKTPOHHOU
MOYTE U 110 CKaWILy.

6. YueOHO-MeTOAMYECKOE 00eceYeHre CAMOCTOSATEIbHOI padoThI CTY/IEHTOB.
CamocrosTenbHas padoTa CTYJASHTOB CKIAAbIBACTCS U3: - MPOPAOOTKH
JEKIITMOHHOTO MaTepuasia (HaCTOSTEIbHO PEKOMEHIYETCSl CAMOCTOSTEIHHOE
PAKTUYECKOE PELIEHUE BCEX pa300paHHBIX HA JIEKUUAX YIPAXKHEHUN); - U3YUYECHUS
PEKOMEHIOBAaHHOMW JIUTEPaTyphl U MAaTEPHUAIOB COOTBETCTBYIOIIUX (POPYMOB
HWHTCPHCT, - HIOATOTOBKH K OTUHCTaM I10 J'Ia60paTOpHBIM pa60TaM; - IOATOTOBKH K
caa4de MPOMEKYTOUHBIX (POPM KOHTPOJISI.

No Bunwr Bun koHTpOIA Vy4yeOHO-MeTOINY.
CaMOCTOSTEIbHOMN oOecrieyeHust
PaboThl

1 N3yuenne KoHTponbHbII Cwm. pasznensr 7.3,
PEKOMEH10BaHHOI (bpOHTaTBHBIN OIpoC, 8, 9 nanHoro
JUTEPATYPbI IpUeM U JIOKyMEHTa

Ipe/ICTaBlIEHUE
pedepaTos.

2 [TogroroBka k otuertam | [IpoBepka BeimonHenust | Cm. pa3nenst 7.3,
1o 1a60paTOPHBIM pabor, onpoc no Teme | 8, 9 maHHOTO
paboram pabotel. CM. pa3zensl | JOKyMEHTa

7.3, 8, 9 naHHOTO TOK

3 [ToaroroBka k ciaue KonTtponbsubie padotrsr | Cm. pazaenst 7.3,
MPOMEXKYTOUYHBIX (DOPM | MO KAKIOMY MOAYJO U | 8, 9 TaHHOTO
KOHTPOJISt npuem pedepaTos. JOKyMEHTa

[Taker 3aganuit 1151 CaMOCTOSITEIIHFHOM paOOTHI BBIJAETCS B HAYaJIe CEMECTpa,
ONPEACISAIOTCS NPEACIIbHBIC CPOKH UX BBITIOJHEHUS U CIAYH.

O9BM

nepeMeHHbIMH.  CeMadopbl.

HasBanue pasznena u temsl | [lepedyenn Kon-Bo | Jlutepatypa
paccMaTpuBaeMBbIX BOIIPOCOB | 4acoOB
JUISL CAMOCTOSATENBHOTO
U3YYEHUs
Moayns 1. CpenctBa pa3paboTKH apaiesIbHBIX IPOrpaMM
Llenu, 3anaun u npobnemsl | [lapannensHbie BoluuciaeHus. | 8 OcHoBHas: 2, 3
MapayIeIbHbIX OOt cMBICTT. HononaurenpHas: 1,
BBIUNCIICHUM. MynpTHIpOLIECCOPBI U 2,3
MYJIBTUKOMIIBIOTEPHI
[IpyHLUIIBI TOCTPOEHUS O630p nporpamMMHoii | 8 OcHoBHas: 2, 3,
napajuIeIbHbIX HOTALINH. JononuurensHas: 1,
BBIYHMCITUTENBHBIX CUCTEM. | [[porpaMMHpPOBaHIE c 2,3
paszenseMbIMu
nepeMeHHbIMU. [Iponeccsl u
CUHXPOHHU3ALHS.
ApxuTeKTypa [IporpamMmupoBanue c|l4
BBICOKONIPOU3BOJUTEIBHBIX | pa3yensieMbIMU




MOHUTOPBHI.

Peanmszarnms.

Pacnpenenennoe

IporpaMMHpOBaHHE.

Ilepenaya cooOuIeHMIA.
Moayins 2. [lpunIimne! pa3pabOTKH Mapauie/IbHBIX alTOPUTMOB U IIPOTPaMM
INapannensHoe CunxponHoe mnapamienssoe | 10 OcHosnas: 1, 2, 3,
pOrpaMMHUPOBaHHE B | mporpaMMHpOBAHHE. JononuutesnbHas: 1,
IIOTOKaX HayuHblie BRIUHCIIEHUS. 2,3
[MapatensHOE CuHXpOHHOE TapaiensHoe | 12 OcHosHas: 1, 2, 3,
POrpaMMHUPOBaHKE B | mporpaMMupoBaHue. SI3bIKy, JHononuutesbHas: 1,
Iponeccax KOMIIMJISTOPBI, OMOIHOTEKH 2,3

u HWHCTPYMEHTAIbHbIE

cpencTBa
[MapamienbHOE Bosmoxunoctn  texnonorun | 10 OcHosnas: 1, 2, 3,
pOrpaMMHUPOBaHHE ¢ | mporpammupoBarmst  Cuda. JlononuuTesbHas: 1,
HCIOJIb30BAHIEM CpaBHUTEIIbHBIN aHau3 2,3
ycxoputesen TEXHOJIOTUH Cuda u

CTaHJIapTOB OpenCL,

OpenACC.

7. ®OoH/ OLIEHOYHBIX CPEACTB /1JIsl MPOBeIeHUs] TEKYIIEro KOHTPOJIA
yCneBaeMOCTH, IPOMEKYTOYHOM ATTECTALMHU 110 MTOraM OCBOEHHSA
AUCHUNJIHHBI.
7.1. TunoBbIE KOHTPOJIbHBIC 33 TAHUS

KonTpoabnas padora 1.

1. Hanummre nporpammy, B KOTOPOU co3naeTcs k HUTeH, u Kak/iast HUTh
BBIBOJIMUT Ha SKpaH CBOM HOMEp U 00lee KOJIMYEeCTBO HUTEH B
napajuienbHoi oonactu B popmare: I am thread from threads!

2. V3yunte KOHCTPYKIIMHU JUIsl yIIpaBjieHus: paboToii ¢ nanHeiMU shared u
private. Hanuimure nmporpammy, B KOTOpOW co3faeTcs K HuTe, u kaxaas
HUTH BBIBOJMT HA 3KPaH CBOIM HOMEp uepe3 MepeMeHHyo rank clieqyromum
obpazom: rank = omp get thread num(); printf("I am %d thread.\n", rank);
DKCIIEpUMEHTaMU ONpeiesIuTe, O0IIEH WU YaCTHOM T0IKHA OBIThH
nepeMeHHas rank.

3. Hamummre nporpamMMmy, B KOTOPOH JIBE€ HUTH MapajlyIebHO BBIUUCISIOT
cymmy yucen ot 1 1o N. Pacnpenenure padoTy 0 HUTSAM € TOMOILBIO
oneparopa if si3bika C. 1 clo’keHus: pe3ysibTaToB BHIYMCICHUSI HUTEH
Bocnonb3yirech OpenMP-nnapamerpom reduction.

KounrpouabHas padora 2
1. Uzyunure OpenMP-nupekTuBy mapauieasHOTO BBIIOMHEHUS ukia for.
Hanumure nporpammy, B KOTOpo# k HUTEH mapaiienbHO BRIYUCISIOT
cymmy urcen ot 1 1o N. Pacnpenenure paboTy 1Mo HUTSM C TOMOILbIO
OpenMP-ngupexTussi for.



2. N3yuure mapamertp schedule nupextussl for. Mogudunupyiite nporpammy
«Cymma gucen» u3 3a1anus 4 TakuM 00pa3oM, 9TOOBI JOTIOTHUTEIHHO
BBIBOJIWIIOCH Ha SKpaH COOOIIEHNE O TOM, KaKasl HUTh, KaKyl0 UTEPaIlHio
1MKiIa BeImojHseT: [|: calculation of the iteration number . 3amaiite k =4, N
= 10.

3. Ilepenummre nmporpammy, B KOTOPOH MapauIeTbHO BIYUCISAETCS CyMMa
yucen ot 1 7o N (cm. 3aganue 1), 6e3 ucnonb3zoBanus napamerpa reduction.
Bmecro mapamerpa reduction ucmonb3yiTe TUPEKTUBY atomic.

Tembl pedepartos:
1. Moaenu napajijiebHOro NporpaMMHUpOBaHus. MyJbTUIIPOIECCOPHBIE
CUCTEMBI C 0011el TaMAIThIO
2. Mojaenu napauienbHOro nporpaMMupoBanusi. CHCTEMBI C
pacnpeeIeHHON NaMsIThI0. Y CKOPUTENIN
3. O630p COBpEMEHHBIX METOAOB M CPEACTB OTJIAJKH U HACTPOUKHU
napaieNbHbIX IPOrpaMM
4. ApXUTEKTYpBI C paCIpeneIeHHON TaMAThIO
5. IapannenbHble METOIBI YMHOXKEHUS MaTPULbl HA BEKTOP
6. [TapayenbHble METOIBI MATPUYHOTO YMHOKEHUS
7. Beenenue B Grid - u Cloud - TexHonoruu
8. MoniennpoBaHue U aHajIu3 MapaiedIbHbIX BHIYUCICHHUM
9. TeopeTndeckre OCHOBBI NTAPAJLIEIbHBIX aJITOPUTMOB
10.01eHKa KOMMYHUKAIMOHHON TPYJOEMKOCTH NapAJIIEIbHbBIX AJITOPUTMOB
11.CpaBuenue apxurekrypsl CPU u GPU
12.PacnipeniesieHHOE MPOrpaMMUPOBAHUE.
13.PacnapanienuBanye HEBBIYMCIUTENbHBIX 3a7a4. COPTUPOBKA MAaCCUBOB
14. ABTOMaTHYECKOE pacnapauleIMBaHUE ITOCIEI0BATENbHBIX IPOrPAMM.
[TocTpoenue sipycHO-nIapaysienbHOM GOpMBbI IPOrpaMMBbl
15.9Bomonns GPU
16.cnonb3oBanue Heckonbkux GPU
17.CoBpeMeHHbIE HANPABJICHUSI Pa3BUTHUS MApAIIEIbHBIX BEIYMCIUTEIbHBIX
CUCTEM
18.Co3naHue MOTOKOB U HUTEM B OTHOM M3 SI3bIKOB BBICOKOT'O YPOBHS
19.0nenka >QPeKTUBHOCTH MapaIeNbHBIX aITOPUTMOB. 3aKOH AMaa.
3agaua NC
20.CpencrtBa pacnapauieIMBaHUs B COBPEMEHHBIX SI3bIKAX
IPOrpaMMHUPOBaHHUS
21.BrITecHSOMAS MYJIBTU33/1a4HOCTD
22.ANTOpUTMBI UCKIIIOUYEHHSI TYIIMKOBBIX CUTyalui
23.MynbsTuzagauocth B Windows 10.0
24.0Te4ecTBEHHBIE CYNIEPKOMITBIOTEPHI
25.ANropuTMbl MapuIpyTU3auu. MeToabl iepeayu JaHHbIX. AHAIN3
TPYIOEMKOCTH OCHOBHBIX OIE€paldil epeiaun JaHHbIX.
26.9¢}pexTUBHOCTH UCTIOIB30BAHUS BEIUNCIUTEIHHON CUCTEMBI. CITOCOOBI
OLICHKHM I10Ka3aTelIeH.



Bomnpocs! Kk 3auéry
I. OcoOeHHOCTHM  COBPEMEHHBIX  MapajUIeTbHBIX  APXUTEKTYp.  Bumsl
napauieIbHOCTH. MoJieny MapaielbHOr0 NporpaMMUpPOBaHus. XapaKTepUCTUKU
napauieIbHON MPOTrpaMMbl: YCKOpPEHUE, MaCIITa0UPyeMOCTh, 3 (PEKTUBHOCTD.
2. MynbTUIIPOILIECCOPHBIE CUCTEMBI ¢ 00IIed mamsaThio. OO0mias apxXuTekTypa H
MOJXObI K MapauieibHOMY MporpaMmmupoBaHuto. [Ipo6iembl, BO3HUKAIOIIKUE TTPU
OpraHU3alMU JIOCTYyNa K OOIIUM peECypcam.
3. MexaHu3mbl ynpaBi€HUS JOCTYIIOM K KPUTHYECKUM pecypcam: aKTHBHOE
oXXuanue, cemadopbl, MOHUTOPHI.
4. bubOmuorexka Pthreads: ympaBieHuMe mOTOKaMH, YIpaBiIE€HUE MIOTEKCaMH,
yYIPaBJICHUE YCIOBHBIMU ITEPEMEHHBIMHU.
5. bubmmoreka OpenMP: wmomens mnporpaMMupOBaHHS, CHHTAaKCHC, IOHSATHE
napajyieIbHONW 00JIaCTH U PEKKUMa €€ BBITIOJIHEHUS.
6. Hupextussl OpenMP. [Tapamnensabie nukisl for/do. [TapameTpsl IUPEKTHUB.
7. HupexktuBsl OpenMP. I[lapamnensubie cekium, nupektuBa single. [lapamerpsr
JTUPEKTHB.
8. CucTeMHbIE NTEPEMEHHBIE U CUCTEMHBIE MOJIPOrPaMMbl BPEMEHHU BBITIOIHEHUS
ouobmmoreku OpenMP.
9. PacnmapajuienuBanue MUKIOB. 3aBUCUMOCTH 1O TAHHBIM.
10. CunxponusanuoHHubie KoHcTpykimu OpenMP: critical, atomic, barrier, master,
ordered, flush.
11. OmmbOku, BO3HUKAIONIME TPHU MPOTPAMMHUPOBAHUM C OOIIEH TaMATHIO:
COCTSI3aHUE U B3aMMOOJIOKUPOBKA.
12.  KnacrepHble  BBICOKONPOU3BOAUTEIBHBIE  BBIUUCIUTEIBHBIE  CHCTEMBI:
TpeboBaHust K apxurekrype. KommyHHukanmonHoe o0OpyJqoBaHUE W alapaTHO-
porpaMMHBbI€ TIaT(HOPMBI.
13. Monenb BEIYUCITUTEIHFHOM CUCTEMBI C pacTpeeieHHoN naMsaThio — LOgGP.
14. TIporpammupoBanue B TepMUHAX oOMeHa cooOuieHusIMU. OCHOBHBIE MOHSATHS
oubmmoreku MPI: wuHUOManu3auMss ©W  BBIXOJA, TMOHATHE KOMMYHHUKATOpa,
COOOIIEHHE.
15. brokupyromye KOMMYHHUKAIIUM TOYKA-ToYKa: (DYHKIIUU TTOCBUIKH U TIpUeMa.
16. HeGnokupytomye KOMMYHHUKAITN TOYKA-TOYKA: (DYHKIIMH TOCHUIKU U TPUEMAa,
HOJIIPOTrpaMMBbl OKUAAHUS/TIPOBEPKHU.
17. Tunst naaasix MPI (6a30Bbie 1 ipon3BoaHBIC). COOTBETCTBUE THIIOB JAHHBIX
MPI u TunoB nansbix A361k0B C u Fortran. KoHcTpynpoBanue npon3BOAHBIX THUIIOB:
HEIPEPBIBHO Pa3MEILEHHbIN, BEKTOPHBIN, CTPYKTYPHBIH.
18. KomnektuBHble omepanuu pacnpeaenenuss nanusix B MPI: MPI Bcast,
MPI_Scatter, MPI_Gather, MPI_Allgather, MPI_Alltoall. Onepanuu riio0aabHOM
penykuun: minloc u maxloc; onpeaeneHHbIe MOIb30BATEIEM.
19. OnHOCTOPOHHUE KOMMYHUKAIIUH.
20. OcHOBHBIE KOHCTPYKLIMU TexHoJoruu Cuda.
21. CpaBuurenbubiii aHanu3 ctangaptToB OpenCL u OpenACC.
22. CpencrBa OTJIAJIKU U HACTPOMKH MapaJlJIENbHBIX POrPaMM

7.2. Meroauueckue MaTepHallbl, ONPEASIAIONIKIE IPOIIEAYPY OICHUBAHUS 3HAHUH,



YMEHUH, HABBIKOB W (WMJIM) OIBITA JACITCIBHOCTH, XapaKTEPU3YIOIIUX JTallbl
dhopMUPOBaHUS KOMIICTCHIIHH.

OO6mwmii pe3ynbTaT BBIBOAUTCS KaK WHTErpajibHas OIEHKA, CKJIaJbIBAIOIIAS U3
Tekymero KoHtpons - 50% wu mpomexyrouHoro KoHTpons - 50%. Tekymwmit
KOHTPOJIb TO JUCIUIUIMHE BKJIIOYAET: - MOcemeHne 3aHsatuii - 10 Gamios, -
noarotoBka pedepara — 20 OaioB, - BBIMNOJHEHUE JAOMAIIHUX (ayJIUTOPHBIX)
KOHTPOJIbHBIX padoT - 50 6aios.

[TpomexyTOUHBIN KOHTPOJIb MO TUCUUIIMHE BKIIIOYAET:

- mpueM npoekTa - 40 6aios,

- MUCbMEHHAs KOHTPOJIbHAas paboTa - 60 6ayoB

8. YueoHo-MeTOoANYECKOE O0ecneYyeHre JUCIMIIIHHBI.

a) http://cathedra.dgu.ru/EducationalProcess_Umk.aspx?Value=11&id=6

0) OCHOBHas TUTEpaTypa:

1. bunnur B.A. [lapanienbHble BBIYUCICHUS] 1 MHOTOIIOTOYHOE
nporpaMMHUpoBaHue [ DIeKTpoHHBIH pecypc] / B.A. bumur. — 2-e uzn. —
DNEeKTpPOH. TEKCTOBbIE AaHHble. — M.: UHTepHET YHUBEpCUTET
Nudopmarmonnsix Texunonoruit (MHTYUT), 2016. — 310 ¢. — 2227- 8397. —
Pexxum nmoctyna: http://www.iprbookshop.ru/73705.html

2. bopeckoB A.B. u ap. [Tapannensusie Beruncienus Ha GPU. Apxurekrypa u
nporpammuas mojaesb CUDA. Yue6. nocobue. 2-e uza. M.: U3gaTenscTBO
MockoBckoro yauBepcurera, 2015. — 336¢.

3. AntonoB A.C. TexHonoruu napamuieabHOro nporpammupoBanust MPI u
OpenMP: YueGHoe nocobue. M.: Mzn-so MI'Y, 2012. — 344c.

B) JONOJHUTEbHAS JIUTEPATYpA:

1. KocsixoB M.C. Beenenue B pacnipenenennblie Berunciaenus. — CI16: HUY
NTMO, 2014. 155 c.

2. bapckuii A.b. [Tapannensubie HHGOPMAIMOHHBIE TEXHOJIOTHHU [ DJIEKTPOHHBIN
pecypc] : yuebHoe nocobue / A.b. bapckuii. — DIEKTpOH. TEKCTOBbIE JJAHHbBIE. —
Mocksa, CaparoB: Untepuer-YHuBepcuter Mabopmamonubix TexHOIOTHit
(MHTYMUT), By3zosckoe obpazoBanue, 2017. — 503 ¢. — 978-5-4487-0087-3. —
Pexxum moctyna: http://www.iprbookshop.ru/67379.html

3. JIeeun MLII. [TapaiuienbHOE MporpaMMUpoOBaHuE ¢ Ucoyib3oBaHueM OpenMP
[DnexTponnsit pecypc] / M.IL. JleBuH. — DNeKTpOH. TEKCTOBBIE AaHHbBIE. — M. :
WNnrepuer Yausepcurer Mapopmannonusix Texnonorut (MHTYUT), 2016. —
133 ¢c. — 978-5-94774-857-4. — Pexxum nocrymna:
http://www.iprbookshop.ru/52216.html

9. Ilepeyenbp pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTEepHEeT», HEOOXOAMMBIX /IJI51 OCBOCHUS M CIUIIUHBI.

IIpumepul onucanus pazuvix U008 HAUMEHOBAHUU Y4eOHOU TUMepamypbol.
I. [loTok  BBINOTHEHUS [D7eKTpoHHBI  pecypc] // URL =
https://ru.wikipedia.org/wiki/ Bpems gocrtyma: 21.05.2021



http://www.iprbookshop.ru/73705.html
http://www.iprbookshop.ru/67379.html
http://www.iprbookshop.ru/52216.html
https://ru.wikipedia.org/wiki/

2. OnepanuonHas 1atdopma. OmnpeneneHuss U Kiaccudpukanusa [DIeKTpOHHbBIN
pecypc] // URL = http://gigabaza.ru/doc/33138.html / Bpems qoctyma: 21.05.2021.
3. Ilpouneccet u mortoku in-depth. OO30p pa3nUYHBIX MMOTOKOBBIX MOJENEH
[DnexTponnsiii pecypc] // URL = http://habrahabr.ru/post/40227/ Bpems nocryma:
22.05.2021.

4. ABTOMaTHYECKOE paclapajieIMBaHie MPOTPaMM JJIsl pacTpeieTICHHBIX CUCTEM.
CraTtudeckoe MOCTPOCHUE PACIIMPEHHOro rpada ympaBieHHs [DIEKTPOHHBIN
pecype] // URL = http://xreferat.com/33/4673-1/ Bpems nocryma: 22.05.2021.

10. MeToauyeckue yKa3aHus 1Js 00yYAKOIIUXCS M0 OCBOCHU IO JUCUHUILIMHBI.
[Ipu penrenun 1aGOpaTOPHBIX 3aJaHUN MPOTPAMMUCTCKUN MOAXOA HEMPEMEHHO
JOJKEH MIPUCYTCTBOBATH (0€3 Hero pelieHrue He Oy/IeT MOJHOLIEHHBIM), OTHAKO, OH
HE JOJDKEH 3aciIOHATh Cyry0o Maremarudeckue (JoKa3aTeabCTBO M Jp.) U
aNropuTMHYECKHe (IMOCTPOEHUE, ONTHUMHU3aLHs, BEepUPUKALMS U JAp.) ACHEKTHI.
CamocrosiTenbHass paboTa CTYACHTOB CKJIaJAbIBaeTcsl U3: - MpopaboOTKu
PEKOMEHJIOBAaHHOr0 Marepuana (HacTOSTEeIbHO PEKOMEHYETCsl CaMOCTOSITENIbHOE
OPAKTUYECKOE PEIIEHHE BCEX YIPAXKHEHMI); - H3yYEHUs PEKOMEHIOBaHHOMU
JUTEPATypbl 1 MaTEPUAIOB COOTBETCTBYIOIIUX (POPYMOB UHTEPHET; - MOATOTOBKHU K
OTYEeTaM I10 JaOOpPaTOPHBIM paboTaM; - HOATOTOBKH K CAa4Y€ MPOMEKYTOUHBIX (hOpM
KOHTPOJIs (KOHTPOJIBHBIX paboT U caade pedepara). [laker mabopatopHbIx 3a1aHui
paccuMTaH Ha ceMmecTp. PekoMeHJyeTrcsi BBINONHATH M CHaBaTh 3aJlaHUsA
CBOEBPEMEHHO C NMPOX0KIEHUEM COOTBETCTBYIOLIErO0 MaTepuaa.

11. IlepeyeHbr HMH(POPMAUMOHHBIX TEXHOJIOTHIl, WCHOJb3yeMbIX MpPH
OCyILIECTBJICHMH 00pPa30BaTeJILHOI0 Mpolecca Mo JUCHHMILVIMHE, BKJIKOYAS
nepeyeHb MPOrPaMMHOr0 ofecrnedeHUsi U MH(OPMANMOHHBIX CHPABOYHBIX
CHCTEM.

[Ipu ocymecTBieHrr 00pa30BaTENLHOIO IMpoIlecca CTyACHTaMU U MpodheccopcKo-
MPENOJaBaTEIbCKUM  COCTABOM  HCHOJIB3YIOTCS  CIEAYIOIIEE IMPOrPAMMHOE
obecnieuenue: Microsoft Visual Studio Express, Microsoft Windows, Ubuntu Linux,
Skype. Taxxe cTyaeHTaM TMPEIOCTaBISACTCS JOCTYH K  POCCUHUCKUM H
MEXKTYHAPOIHBIM 3JIEKTPOHHBIM OMOIHOTEKaM Yepe3 KOMIbIOTEPhl YHUBEPCUTETA.

12. Onucanume MaTepHaJIbHO-TEXHUYECKOH 0a3bl, HeOOXOAMMOM JIsi
OCYIIeCTBJICHHS 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIJIMHE.

Nmeercs HeoOxoaumas nutepaTypa B OMOIMOTEKE, MEAUATIPOCKTOP U KOMITbIOTEP
JUIS TIPOBENCHUS JIEeKIUi-Tipe3eHTanuil. JlaboparopHbie 3aHATHS MPOBOASTCS B
KOMITBIOTEPHBIX KJIacCaX C HEOOXOAMMBIM MPOrpaMMHBIM obecrieueHueM. Bces
OCHOBHAs JTUTEpaTypa NpeIOCTaBIISIETCS CTYACHTY B JICKTPOHHOM (opmaTe.
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