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Pabouyro nporpaMMmy cocTaBuiIL:
JlouieHT nHCTUTYTa IU(POBBIX TeXHONOTUH, K.T.H. Korma O.1O.

(Oonxcrocmy, yuenoe seanue, cmenens, Pamunus 1.0.)

PeniensupoBanue padbodeil mporpaMMbl TUCHUTUIIMHBL:

X OtcyrcTBYyeT

Penensenr

(OondcHocmy, yuenoe 3eaue, cmenens, Pamunus 1.0.)

Pabouas nmporpamma qucuMIUIMHEBL cocTaBieHa Ha ocHoBaHuU GI'OC BO u yuebHOro niana
HAIpaBJICHUS TIOATOTOBKH
01.03.02 IlpuknanHast MaTeMaTuka U MHQOpMaTHKa

Cpok aeiicTBus padoueii nporpaMmMbl IMcUMILIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3acenanuu uHCTUTYTa IU(POBBIX TEXHOIOT UM

(mporokoin 3acenanust Ne 1 ot «5» centsiops 2025 r.).



1. esab ocBOeHMS JUCUMILIIHHBI

HGJIB OCBOCHUA JUCHUIIIINHBI — (I)OpMI/IpOBaHI/IC Y CTYACHTOB 3HAHUHM O 0A30BBIX MOHSATHIX
napajjiCJIbHOIO IMPOorpaMMHUpOBaHKs, a TAKXKE HABBIKOB CO3JJaHUA TapaJlJICIIbHBIX ITPOrpaMM.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JIMCIMTUIMHEBL ¥ TIPAKTHKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs JaHHAs AUCIUILTNHA:

- [IporpammupoBaHue Ha S3bIKaxX BHICOKOTO YPOBHS;

- ANTOPUTMBI U CTPYKTYPHI TaHHBIX;

- ApXUTEKTypa KOMIIbIOTEPOB M ONEPaAIlMOHHbIE CUCTEMBI,

- OOBEKTHO-OPUEHTHPOBAHHOE POTPAMMHUPOBAHHE.

JIMCUMIUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE JAHHON TUCIMIUIMHBI HEOOXOAUMO KaK
HpeAIIecTBYIOMIEE:

- Pa3zpaboTka mpunokenuit Ha minatgopme Java/Pa3paboTka mpuiokeHuil Ha ruiatdopme

Net;

- IPOU3BO/ICTBEHHAS ITPAKTUKA;

- KypCcOBO€ IPOCKTHPOBAHNE;

- MOJITOTOBKA BBITYCKHOW KBAaTH(PHUKALIMOHHOMN paboThI.

3. [Inanupyemsble pe3yabTaThl 00yUeHUs

dopmupyeMble U
KOHTPOJINpyeMble Mikaroper AOCTHAEHMA [Inanupyemble pe3yabTaThl
KOMIeTeHIHI
KOMIETEeHI[UH o0y4eHus
(KoJ 1 HAaUMEHOBAHME)
(K01 1 HAUMEHOBAHUE)
[K-8 Croco6en | TTK-8.1 3HaeT 0CHOBBI 3HaTh: OCHOBBI pa3pabOTKH U
OCYIIECTBIIATh ONTHMU3AINY YIPABICHUS | IPUMEHEHUS aITOPUTMHUUECKHUX U
ONITHUMHU3AIIHIO YKU3HEHHBIM [TUKJIOM MIPOTPaMMHBIX PEIICHHUH B 0071aCTH
YVOpaBlIeHUSI IKU3HEHHBIM | paCIpEeNICHHbIX JaHHBIX, | CUCTEMHOTO U MPUKIIATHOTO
LUKJIOM PacCIpeeNICHHbIX | TPUHIUIIBI POTPaMMHOTO 00eCTIeUeHHSI
JAHHBIX c y4eToM | HHPOPMAIMOHHOM YMeTh: UCTONh30BaTh 3HAHMUS B
MH(POPMALIMOHHOM 0€30MMacHOCTH pa3paboTKe U IPUMEHEHUHU
0€30macHOCTH [1K-8.2 YMeeT npuMeHsITh AJTOPUTMHUYECKUX U MPOTPAMMHBIX
METO/Ibl ONTUMHU3AIINU perieHuii B 00JacTH CUCTEMHOTO U
yOpaBlIeHUS KU3HEHHBIM MPUKIIATHOTO MPOTPAMMHOTO
LIUKJIOM paclpeaeneHHbIX obecrieueHus
JTaHHBIX C YYETOM Bnanets: HaBbIKaMu pa3pabOTKH U
uH()OPMAITMOHHOM MIPUMEHEHUS AITOPUTMUYECKUX U
0e30MacHOCTH MPOrPaMMHBIX PELICHUH B 00JI1aCTH
I1K-8.3 Bnaneer HaBBIKAMM | CHCTEMHOTO U TIPUKJIAHOTO
OCYIIECTBICHUS MPOrPaMMHOTO 0OecTIeueHUs
ONTUMU3AINH yTIPABICHUS
YKU3HEHHBIM LIUKIIOM
pacnpeesIeHHbIX JaHHbIX C
y4eToM UH(POPMAIIMOHHOM
0€30MacHOCTH




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

DopMbI TEKYLLET0
Bun o KOHTPOJIsS
. HauMeHoBaHUe TeM 3aHITHI Oo0nbem, P
Moayas (pa3gen) | y4eOHoi . Cemectp Basnbl | UHTepakTuB, 4.| (HAaHMEHOBAaHHE
(y4eOHOI padoThHI) 4.
paﬁoTbI OLI€EHOYHOI0
cpeacrTsa)
Monyns 1 Jlex BBenenue B napauiensHOe NPOrpaMMUpPOBAHUE 5 2 - - BOIIPOCHI AT
cobeceq0BaHHs
Cp 5 20 -
Jlex CHHXpOHH3aLHUs IPOLIECCOB 5 2 - BOIIPOCHI JUIsl cOOece10BaHYs]
Jlex BroxupoBku 1 6apbepsl 5 2 - [BOTIPOCHI IS co6ece1103aHmi
Jlex Cemadopbl 1 MOHHTOPBI 5 2 - BOIIPOCHI JUIst co6ece1103am/m|
Jlex Kiraccnueckue 3amaun napauiesI-HOTo 5 4 - BOIIPOCEI 11 COGEce10BaHMS]
IIPOrpaMMHPOBAHHS
Jlex BBezneHue B TeOpHIo pa3paboTKy MapauieIbHbIX 5 2 - BOIIPOCHI JIJIst
aIrOPUTMOB cobecenoBaHus
Ip Pa3paboTka mocieoBaTeNbHbIX aITOPUTMOB 5 4 8 - OTYET MO NMPAKTHIECKOMY
3a1aHUI0
Monyns 2 Jlex OpenMP: 5 - [BOIIPOCHI JJIs cOOECceI0BaHNUS|
Cp 5 35 -
I1p OpenMP: urepalionHbIi napanaennsm, napanienbHble 5 4 8 - OTYET I10 MPAKTUIECKOMY
IIUKJIIBI 331aHUI0
IIp OpenMP: urepariOHHBIN MapaIeTU3M, PEAYKIHIST 5 4 8 - OTYET M0 MPAKTUIECKOMY
3aJaHHIO
IIp OpenMP: pexypcus 5 4 8 - OTYET I10 IPAKTUIECKOMY
33/1aHUIO
IIp OpenMP: [IpousBoaurens-noTpeOUTEH 5 4 8 - OTYET M0 MPAKTUIECKOMY
331aHUI0
Ip OpenMP:1 Kiaccudeckue 3agauu 5 8 16 - OTYET IO MPAKTUIECKOMY
3aJaHHIO
Monyns 3 Jlex [Moroxu C++ 5 2 - BOIIPOCHI JUIsi cOOECe10BaHMS]
Cp 5 40,5 -
Jlex C++ concurrency 5 4 - BOIIPOCHI JUIsi cCOOECEeI0BaHNUS]
JIex C++ atomic 5 2 _ [BOTIPOCHI JIJISt co6eceﬂ03anﬂ
Ip C++ notoku 5 4 8 - OTYECT 110 NPAKTHYCCKOMY

3a7JaHUIO




DopMbI TEKYLLET0

Bun . KOHTPOJIA
. HaunmeHnoBaHMe TeM 3aHATHH Oo0beMm,
Moayas (pa3gen) | y4eOHoi . Cemectp Basnbl | UHTepakTuB, 4.| (HAaHMEHOBAaHHE
(y4eOHOI padoThI) 4.
paﬁoTbl OLICHOYHOI'0
cpeacrTsa)

Jlek MPI 5 4 - BOMPOCHI T COOECeI0BaHNS]

IIp C++ GIOKHPOBKH 5 4 8 - OTYET 110 MPAKTHYECKOMY
3aaHHIO

IIp C++ futures 5 4 8 - OTUET I10 MPAKTUIECKOMY
33/1aHUIO

Jlex 0030p APYrUX TEXHOJIOTUH MHOTOIIOTOYHOTO 5 2 - BOTIPOCHI [T COOECe10BaHus|

nporpammupoBanne. Utorn

IIp C++ atomic 5 4 8 - OTYET 10 MPAKTUIECKOMY
3aaHHIO

IIp MPI 5 6 12 - OTYET I10 NPAKTUIECKOMY
33/1aHUIO

1A 5 0,35

KP 5 1 - 3an[Mra KypcoBOW paboThI

Kontpois 5 35,05 100
Hroro:; 216 100

Cxema pacuera ntorooro 6amna: bPC 2014 Tekymuii pedTHHT (Bce 3aHATHS U IPOMEXYTOUYHBIE TeCThl) + Pe3yabpTaT HTOroBOro Tecra u Bce

nenurcs Ha 2 + bb



5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TexHOJIOTHHU TPAAUIIMOHHOTO OOYUYCHUSI:

1.1. CamocTosiTenbHas paboTa
1.2. ITpakTryeckue 3aHATHS
2. TexHOIOTUS MOAYJIBHOTO OOyYEHUS:

2.1. Pa30buenue mpemnoiaBaeMoro MaTepuaiia Ha OTICTbHbBIE MOTYJIH

3. TexHomorus nMpooJIeMHOro 00y4YeHuUs:
3.1. DBpucTtuueckas 6ecena
3.2. luckyccus
3.3. Y4eOHOE uccienoBaHue

4. TexHOJIOTUs MMPOCKTHOT'O O6yquI/I}II pcam3anuA U 3alliuTa OTYCTOB 110 MPAKTUUICCKHUM pa60TaM.

6. MeToandecKue YKazaHusd M0 OCBOCHUI0 THCHUIIJIMHBI
PCKOMCHHyeTCSI IMOCCIICHUEC JICKIITMOHHBIX 33,H$ITI/II\/’I; CaMOCTOATCIIBHOC U3YUYCHUEC MaTCpUaa,
BBIITOJIHCHHUC TTPAKTHYCCKUX 3aJlaHuil U O(l)OpMJICHI/Ie OTYECTOB, O(I)OpMJ'IGHI/IC H 3aluTa KprOBOﬁ

paboTHI.
7. OneHo4YHBIE CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpO/IMpyemMoii KOMIIETeH UK HaumenoBanme
P (1M ee 4acTH) OLICHOYHOI'0 CPeACTBA
5 TIK-8 Bompocsr qy1s1 cobecenoBanus 1mo

MOOYJIAM. KoMmIieKT oT4eToB 110
IMPAKTUYCCKUM 3aHATHUAM

7.2. TunoBblie 3alaHusl WJIN UHBIC MaTEpUaJibl, H606X0)]I/[Mble AJIA TEKYIIEro KOHTPOJIsA

7.2.1. Bonpocsl A5 co0ece10BaHusI 10 MOAYJISIM (IIPpUMepbI BONIPOCOB)

Monyns 1. TeopeTudeckre 0CHOBBI MHOTOIIOTOYHOTO ITPOTrPAMMUPOBAHMUS

. [lonsaTHEe napamiensHOro NporpaMmupoBanus. IIponeccs! 1 NOTOKH.
. ApXHTEKTypbl MHOTOITPOLIECCOPHBIX BBIUNCIUTEIBHBIX CUCTEM.

. Kimaccel napaienbHbIX BIYUCICHU.

. OcHoBHEIE ImapaiurMeal 1mapaajiCIbHbIX BBIYHCIICHHI.

1

2

3

4

5. repaTuBHBIN NapalIeIU3M.

6. PexypCHUBHBIN apauiein3M.

7. Ilpou3BOAMTENH U TIOTPEOUTEIH.
8. KnnenTs! u cepBepsl.

9. B3zaumoeiicTByOIIKE PABHBIE.

1

0. Cocrosinus, A€CTBHE, UICTOPUS U CBOMCTBA MapasuIeIbHON TPOTrpaMMBbl.

Monynsb 2. TexHonoruu pazpaboTKu napaiiedbHbIX MPOTrPaMM

1. [Tapagurmsl napamieaIbHOTO MPOrPAMMUPOBAHHS.
2. UtepaTuBHBIN NapaJieIn3M, IPUMEPHI 33/1a4, YCIOBUS pacnapaijicIMBaHusI.

3. Xapaxkrepuctuka tTexnoiaorun OpenMP.

4. Mopens OpenMP-niporpammsl.
5. Monens namsitu OpenMP.



6. Ilosicaure cTpykTypy nupektus OpenMP.

7. Bunbsl nupextuB OpenMP.

8. Kaxk y3Hath Bepcuto OpenMP?

9. Kak onpenenuts cpencrsamu OpenMP Bpems BbINIONIHEHMs mporpaMmsl, notoka? Kak
OIIPENEIUTh TOYHOCTh U3MEPEHUA?

10.Kak onpenenutbs KOJIUYECTBO SAEP MPOLIECCOPOB?

Kpartkoe onucanue u perjiaMeHT BbITIOJTHEHHUS

Bonpocsl uis cobeceoBaHus 3aqaroTcs CTyAEHTaM BbIOOpoyHO mpu ompoce. OTBeT
MIPUBOJUTCS B YCTHOM (hopme.

Kpurepun ouenkmn:

- OIICHKA «3aYTCHO» BBICTABISACTCS CTYACHTY, €CIH MPOAEMOHCTPHPOBAHBI BCECTOPOHHHE,
CHCTEMaTU3UPOBAHHBIE, TJIyOOKHME 3HAHUS 10 TEOPETHYECKUM OCHOBAM MHOTOIIOTOYHOTO
IPOTPaMMHPOBAHUS;

- OIEHKa «HE 3a4T€HO» BBICTABISETCA CTYJEHTY, €CId MPOJEMOHCTPUPOBAHBI
(bparMeHTapHbIe, HECUCTEMAaTU3NPOBAHHBIE 3HAHUS TI0 TEOPETUIECKUM OCHOBAM MHOTOITOTOYHOTO
[IPOTPaMMHUPOBAHUS, JIOMYCKAIOTCS HETOYHOCTU M OIIMOKH MPUYUHHO-CIICICTBEHHBIX CBSI3EH.

7.2.2. KOMILIEKT OTYETOB N0 NPAKTHYECKHUM 3aHATHAM (IIpUMepb)

IIpakTnyeckas padora Nel. Pazpa0oTka JIMHEHbIX a1TOPUTMOB
Lenb: MOArOTOBUTH aJTOPUTMBI MPOTPAMMHBIN KOA JJIs peaju3aluy MapajiiebHbIX
aJITOPUTMOB.
3ajgava: pa3paboTaTh W pealu3oBaTh JIMHEHHBIE aAITOPUTMbI Ui IMOCIIEAYIOLIErO
IIPOrPaMMUPOBAHNUS APAJUIEIBHBIX IPOTPaMM.
3ananme 1. (5%) Hanucate mporpammy, mepeMHOKAIONTYI0 MAaTPHUIIBI pa3MepoM n*n.
3ananme 2. (30%) Hammcath mporpamMmy, peaju3yIOLIyl0 UTEPAaTUBHOE U PEKYyppPEHTHOE
BBIUHCJICHHE ONPEICICHHOT0 HHTErpaja METOI0M Tpareuil 1 METOI0M MPSIMOYTOJILHUKOB.
3apanme 3. (5%) Hamucate mporpamMmy, KOMHMPYIOLIYIO OJHY MAaTpHIly B JpYyrylo, ¢
UCIOJIb30BaHueEM Oy(depHON epeMeHHO.
3ananue 4. (30%) Hanucats nporpaMmy, peainu3yrouryo ObICTPYIO COPTHPOBKY.
3ananue 5. (30%) Hanucats mporpaMmy, peajin3yIomryo nopaspsiHyt0 COPTHPOBKY.
Bonpocsl 1J1s1 KOHTPOJIA:
. [lonsiTue napaniensHOro nporpaMmmupoBanus. [Ipoiecchl 1 MOTOKH.
. ApXUTEKTYpbl MHOTOITPOLIECCOPHBIX BBIUNCIUTEIBHBIX CUCTEM.
. Kimaccel mapasnienbHbIX BEIYMCICHUH.
. OcHOBHBIE TapaJUTMbI APAJUIEIbHBIX BBIYUCICHUI.
. UTepaTuBHBIN napaylIenu3M.
. PexypcuBHBII ITapajuienusm.
. [IponsBoauTenu u NOTpeOUTENH.
. KitnenTs! u cepBepsl.
. B3anmopeincTByomue paBHsbIe.

O 0 1N DN K~ W —

IIpakTnyeckas padora Ne2. Urepanmonnsiii napauwieansm OpenMP: napasieinbHbie
MUK

Iens:

- YIIyOUTb 3HAHUS B pa3pabOTKe MapauieIbHbIX HTePAllMOHHBIX aITOPHUTMOB;

- MprOOpecTH yMEHUe pa3padaThIBaTh MapalieIbHbIC UTEPAIIMOHHBIE aJTOPUTMEI;

- Pa3BHUTh HABBIKK MPOTPAMMHUPOBAHUS AITOPUTMOB Ha C++.

3apanne 6. (10%) Hammcarer mnporpamMmy, npoBepsoOIIy0 moaaep:kky OpenMP,
omnpenesnstonryto Bepcuto OpenMP u KonudecTBo siaep MpoLeccopoB.

3ananmue 7. (50%) Hamucats mporpaMMbl, IEPEMHOKAIOIINE MATPHUIIBI pa3MepPOM n*n:



7.1 IloanieMeHTHOE IEPEMHOKEHHUE;

7.2 JleHTOUYHAsA cxema:

- CTY/IGHTBI C YETHBIMH HOMEpPaMH pa3padaThIBalOT aJrOPUTM HapaljiebHbIN M0 CTONOaM,
C HEYETHBIMHU — 10 CTPOKAM MaTpUIbl A;

- KOHTPOJIUPOBATh KOJIUYECTBO MMOTOKOB, TPOTOKOJIMPOBATH OYEPETHOCTh PAOOTHI MOTOKA.

3ananmue 8. (40%):

a) Hcnone3ys MaTepua, pacmoI0KEHHBIN 1o CCBLIKE
http://www.intuit.ru/studies/courses/1156/190/lecture/49547page=1 paccuuTanTe  CIOXKHOCTH
QJIITOPUTMOB IIEPEMHOKEHUS MaTPUL;

6) IIpoBenute Teopernyeckuit aHanu3 3(H(HEKTUBHOCTH JIGHTOUHOTO aJITOPUTMA, PacCUUTaB
KO3(PPUILIMEHTHI YCKOPEHHS U 3arpy3Ku;

B) IlpoBenure aHanu3 5>QQPEKTUBHOCTH JICHTOYHOIO aJIrOpUTMa IO CpPaBHEHHUIO C
IIOCJIEZI0BATENbHBIM B 3aBUCUMOCTH OT 7, OCHOBBIBASCb Ha 3aMEPE BPEMEHU BBIIOJHEHUS
nporpamM. lloctpoiite rpaduk, OOBSCHUTE TMOJy4YeHHbIE pe3ynbTarhl. ['paduk U  BBIBOIBI
MIOMECTHTE B OTYET 1O padoTe.

Bonpocsr 1u1s 3a4era:
. [Tapagurmsl mapajuieIbHOTO IPOrPAMMHUPOBAHMSL.
. UTepaTuBHBII napamienusm, IpUMEPSHI 3314, YCIOBHS pacrapajieIuBaHMsl.
. Xapakrepuctrka texnonorun OpenMP.
. Monens OpenMP niporpamMmel.
. Monens mamsitu OpenMP.
. Ilosicaure cTpykrypy nupexktus OpenMP.
. Bunsr qupextus OpenMP.
. Kak y3narte Bepcuto OpenMP?
. Kak onpenenuts cpenctsamu OpenMP Bpemsi BbINIOJIHEHMS porpaMMsbl, notoka? Kak
OIIPENEIUTh TOYHOCTh U3MEPEHUA?
10. Kak onpenenuts KOJIUYECTBO SA€p MPOLIECCOPOB?
11. Omnpenenute, Kakoe MaKCUMalbHOE KOJIMYECTBO HUTEH IO3BOJIAET MOPOAMTH IS
BBITIOJTHEHUSI TapalJIeNIbHBIX 00J1acTel MporpaMMbl Balla cuctema?
12. Kak onpenenuTb KOJIMYECTBO HUTEH [ 001aCTH M TPOTpaMMBbI B LIEJIOM?
13. IlosicHuTE CTPYKTYpY IUPEKTHUBBI ISl NAPAJICIBHBIX [TUKIOB?
14. Kak mpoucxoaut OapbepHas CHHXPOHM3AlMs B MapalIeNIbHBIX LUKJIAX, yIpaBlieHHE
CUHXPOHU3AIUEN.

O 0 1IN DN K~ W~

®opma oTuyeTa N0 NPAKTHYECKUM padoTam:

- TUTYJIbHBIN JHCT;

- 3aJIaHHE;

- IMarpaMma Kiaccos;

- KOJl IpOTpaMMBl;

- 9KpaHHas Gopma pa3pabOTaHHOTO NMPHIIOKEHHS (C pe3yIbTaTaMU KOHCOJIBHOTO BBIBO/IA);
- BBIBOJIBI.

IIpouexypa oneHuBaHusA:

1) nmemoHcTpauusi pabOThl HpPOTrpaMMbl Ha KOMIIbIOTepe (TpoBepsieTcs MpPaBUIBHOCTD
paboThI TPOrpPaMMBl);

2) oObBsCHEHHE COJCPKHUMOro OTuéTa (TmpoBepsieTcs TOHUMAaHHWE JIOTHKH paboThI
pOTpPaMMBbl, 3HAHWE TEOPETUYECKOTO MaTepHala, Ha OCHOBE KOTOPOTO HalmcaHa TporpaMma,
COOTBETCTBHE OTUETA YCTAHOBJICHHBIM TPEOOBAHUSAM);

3) 3amuTa paboThl (OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI).

Kpurtepun onenku:



OLIEHKA «3a4YT€HO» BBICTABIIAETCS CTYJEHTY, €CIM NPOJEMOHCTpHUpOBaHa paboTa
MIPOrPaMMbI; TPEJOCTABICH OTYET O BBIMOJHEHUH pPabOThl, O(GOPMIIEHHBIH B COOTBETCTBHM C
YCTaHOBJICHHBIMH TpPeOOBaHUSAMM; NpU 3alllUTe OT4YeTa IMPOJEMOHCTPUPOBAHBI BCECTOPOHHHE,
CUCTeMaTU3UpPOBaHHbIE, TTyOOKHE 3HaHUS Y4eOHOM MporpaMMbl JUCHUILIMHBI 1 YMEHHE YBEPEHHO
OPUMEHATh UX Ha TPAKTUKE IPH PEIICHUMH KOHKPETHBIX 3a/a4, CBOOOJHOE M MpPaBUIIbHOE
000CHOBaHHE MPUHATHIX PEIICHUH, TOHUMaHUE U YMEHHE O0BICHUTH KOJI TPOrPaMMBI;

- OLEHKa «HE 3a4YTEHO» BBICTABISETCA CTYJEHTY, €CIH IPOJIEMOHCTpUpOBaHa padboTa
MIPOrpaMMbl, HE COOTBETCTBYIOUICH 3a/laHUIO; HE MPEJOCTaBJIECH OTYET O BHIINOJHEHUH pPaboThI,
O0(OpPMJICHHBI B COOTBETCTBMM C YCTAHOBJICHHBIMM TpeOOBAHUSAMH; TMpPHU 3aIIUTE OTYETa He
MIPOJIEMOHCTPUPOBAaHbl 3HAHUSI YYEOHON MporpamMmbl AMCUUILUIMHBI, HE HAOJIO/1aeTCsl MOHUMaHUE

KOIa NporpaMmal.

7.2.3. BoinosiHeHHe KypcoBoOi padoThl

Tembl KypcoBbIX padoT

Ne i/

Tembl

1

Pemrenne O,I[HOI>'I U3 IMPUKIAJHBIX MAaTEMATUYCCKUX 3aJiad, HAIIPUMEDP:

- MHO>KeCTBO MaH1e160poTa U €ro aHajory;
- HecTanmoHapHoe ypaBHenue [llpenunrepa;
- ynucna CTUpIMHTa;

- MOJIETUPOBAaHNE HAHOCTPYKTYD;

- pellIeHne 3a7a4 AEKTPOCTATUKY;

- pelleHre 3aja4 MarHUTOCTaTHKY;

- pac4deT COOCTBEHHBIX YaCTOT U TapMOHHUK JJICKTPOAUHAMUYCCKHUX CUCTEM;
- MOJACIHNPOBAHHUE BSaHMOHeﬁCTBHH QJICKTPOMArduTHOI0 11014 € MCTAJUIMYCCKUM

00BEKTOM.

[Touck noarpacda B He OPUEHTUPOBAHHOM rpade.

[Towck UKIIOB B Tpade.

Packpacka rpada.

Urpa «Xu3ab».

3ajaya 0 KypHIbIIHKaX.

33[[8‘1& O CIImEM MapuKMaxepe.

3amaya «Y3Kuii MOCTY.

O |00 Q|| [Pk [W]|

Banaqa ((HOI/ICK, BCTABKa U YAAJICHUCH.

O6emaronue Guaocodol.

YuTaTenu U nyucaTel.

Anroputmbl Data Mining:

- knacrepusanuu K-Means;

- KJIJacTepH3allii, OCHOBaHHBIE Ha Mepe OJIN30CTH;
- Apriori;

- C4.5;

- Cart.

13

Haxosxienne onpeneauTensi MaTPHIIbL.

14

HaXO)KI[CHI/Ie OMMPCACIINTECIIA MATPUIIBI.

15

HaxosxieHne o0paTHON MaTPHIIBL.

16

Brrunciienne nnrerpana merogom Monte-Kapiio.

17

HTepaHHOHHLIﬁ AJITOPUTM YHCJIICHHOI'O HHTCTPUPOBAHMA.

18

PekypcHUBHBIN aITOPUTM YHCICHHOTO HHTETPUPOBAHUSI.

19

Pemenne nuddhepeHIMaTbHBIX YPaBHEHUH.

20

CopTUpOBKH Ha cUCTeMax ¢ O0IIeH MaMAThIO.




Ne ni/m Tembl
21 ["eHepariiysi cyyalHBIX IPOIECCOB C MaMSTHIO C 33JaHHBIM PACIPEICICHHUEM.
22 M3yueHune CIeKTpOB CIy4anHbIX NPOLIECCOB.
23 Pacmo3naBanue 00pa3oB (Ha KOHKPETHOM IIPUMEPE).
24 Pemenue CJIAY npsimbeiMm meToaoM ["aycca (iam 1r00bIM pyTHM).
25 Pemenne CJIAY utepanmonnbiMu Mmetogamu ["aycca—3eiiaens (v JJIOObIM IPYTUM).
26 Pemenne CJIAY uTepalluOHHBIMM METOAAMHU BApUAITMOHHOTO THIIA.
27 Omnpenenenrne cOOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB.
28 [Touck KIIr04a y37a gepena.
29 [Torck MakCMMAJIBHOTO AJIEMEHTA JIEpEBA.
30 [Touck CyMMBI BCEX DJIEMEHTOB JAEPEBA.
31 ITorck KoMyecTBa y3710B JEPEBA.
Kpurepum ouenku
((OTJ'II/ILIHO» — BBIIIOJIHCHUEC 3aaHUA KprOBOﬁ pa6OTBI Cc HO,[[pO6HI)IM npeaACTaBJICHHUECM MTPOCKTHOI'O
3aJaHusl.

«XOpOILIO» — BBITIOJIHEHUE 331aHHsI KyPCOBOl pabOThI C MPEACTABICHUEM IIPOSKTHOTO 3a[aHHUSI.
«Y IOBJIETBOPUTEIILHO» — BHIIOJIHEHHE 3a/IaHUS KYPCOBOM PaOOTHI ¢ YaCTHYHBIM IPE/ICTaBICHHEM

IMPOCKTHOTI'O 3a/IaHUA.

«HeynoBiaeTBOPUTENBHO)» — HEBBINOIHEHHE 3a/IaHUs] KYpPCOBOW pabOTHI.

7.3. OueHo4Hble CpeaCTBA JIA NMPOMEXKYTOUYHOH ATTECTAMH MO WUTOraM OCBOEHUS

AUCHUITIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAlul

Cemectp 5
Ne
w/n Bomnpocsl k 3k3ameny
1 | Ilonarue napamuienpHOro nporpaMmupoBanusi. [Ipoiiecchbl ¥ MOTOKH.
2 | ApXUTEKTYpbl MHOTOIIPOIIECCOPHBIX BHIYUCIUTEIIBHBIX CHCTEM.
3 | Knaccel mapaienbHbIX BHIYUCICHUH.
4 | OcHOBHBIE NTApaAUTMbl TAPAIIEITHHBIX BHIYMCICHHM.
5 | ArepaTuBHBIN HapaJuIeInu3M.
6 | PekypcHBHBIN NapajuieIn3M.
7 | Ilpon3BOAMTENH U IOTPEOUTEIH.
8 | KiaueHThl u cepBephl.
9 | B3aumopeicTByIOLIME pABHEBIE.
10 | Cocrosinusi, AeiCTBUE, UCTOPHUS U CBOMCTBA MMAPAJLICIbHON IPOrPAMMBIL.
11 | Paznensemble nepeMeHHbIE.
12 | Henenumele geficTBUS.
13 | Oxunoanue.
14 | 3agaya KpUTHUECKON CceKIMU. MbpIOTEKC.
15 | O6mias 3aga4a peaau3aui KPUTHICCKOW CEKITHH.
16 | O6mras 3aga4a peaau3aiuy orepaTopa 0KHUIaHUs.
17 | bapbepHass CHUHXpOHM3AlMs: IMOCTAHOBKA 3aJauyM, AJTOPUTM pa3JeisieMOro CYETYMKa U
(bnaros.
18 | Cemadopbl: HOHATHE U HA3HAYCHUE.
19 | Peanu3zanus B3aMMHOTO UCKJIIOYEHHSI C UCIIOJIB30BaHUEM ceMa(opoB.
20 | Peanuzanus 6apbepHON CHHXPOHM3ALIMH C UCTIOIb30BaHUEM ceMadOpOB.




Bomnpocs! k 3xk3aMeny

n/n

21 | MoHUTOpBI: TOHSTHE U HA3HAYCHUE.

22 | Peanu3anus B3aMMHOTO MCKITIOYEHHSI C UCIIOJIb30BaHUEM MOHUTOPOB.

23 | Peanm3anusi 6apbepHON CHHXPOHH3ALUH C UCTIOIh30BaHUEM ceMa(OpOB.
24 | Ilpobnema KMBYYECTH MAPAIIICIBHBIX TPOTPaAMM.

25 | YMHOXeHue MaTpHuIlbl Ha BeKTOp. I [puHIMNEI pacniapauieIMBaHus.

26 | MarpuyHoe yMHOKeHHE. JIeHTOUHAsi cXxeMa pa3jieJieHus: JaHHBIX.

27 | Anroputm PoKca YMHOKEHHS MATPUIL ITPH OJJOYHOM pa3/IeJICHUH JTaHHbBIX.
28 | Anroputm KoHHOHA YMHOXEHHS MaTPHIL ITPH OJIOUHOM Pa3/IeICHUH JTAHHBIX.
29 | 3agauya mowmcka BceX KpaTyallnx myTei B rpade.

30 | 3agava HaXOX/IEHNUS MUHIMAJIBPHOTO OXBATHIBAIOIIETO JIEPEBA.

31 | 3agaya oNTUMANTBHOTO pa3aeneHus rpados.

32 | 3amaya o ynTaTensx u nucaressix. [locranoBka 3agaun. HecnipaBeymmBoe penieHue.
33 | 3aymaua o ynraTensx u nucarensix. [locranoBka 3anaun. CpaBeyIMBbIC CTPATETHH.
34 | 3amaua 06 obemaronux rstocodax.

35 | Kpurepun 3 PexkTHBHOCTH TTapaJUICITBHBIX AJITOPUTMOB.

36 | 1-if 3akoH AMana.

37 | 2-¥ 3akoH AMpaia.

38 | 3-i1 3akoH AMjana.

39 | 3akon I'ycraBcona-bapcuca.

40 | OpenMP: OcHOBHbIE CBEJICHUSI.

41 | OpenMP: Mozenb BBIIIOTHEHUS] TPOTPAMMBI.

42 | OpenMP: nupekTuBbl, 00lTHE CBEICHNUS, KIacCUu(PUKaIUs.

43 | OpenMP: Jlupektuna parallel.

44 | OpenMP: TupexTtuna single.

45 | OpenMP: JIupekTrBa master.

46 | OpenMP: IlapanienbHble IIUKIBI.

47 | OpenMP: [TapamienbHble CEKIIUH.

48 | OpenMP: 3anaum (tasks).

49 | OpenMP: bapbepHas CHHXpOHH3AITHSI.

50 | OpenMP: JIupektrBa ordered.

51 | OpenMP: Kputnueckue cekiuu.

52 | OpenMP: /lupekTuBa atomic.

53 | OpenMP: baokupoBKHu.

54 | OpenMP: [lepemenHble cpe/ibl U BCIOMOraTeabHble (YHKIUU.

55 | OpenMP: PekypCUBHBII aJITOPUTM.

56 | OpenMP: O6enaronue dunocodsl.

57 | C++11 Standard Concurrency Library.

58 | C++11 Memory Model.

59 | C++11 Threads.

60 | Atomic operations library.

61 | Mutex Classes.

62 | Locks.

63 | Condition Variables.

64 | Future and promise.

65 | Future u 00paboTKa NCKIIFOUCHHIA.

66 | Thread pools.

67 | MPI-mozienp mporpaMMupOBaHHUSL.

68 | MPI — ctpykTypa u coctaB. Mojaenb UCITOIb30BaHUS.




Ne
u/n Bomnpocs! k 3xk3aMeny
69 | MPI — Onepauuu nepeayu TaHHbIX.
70 | MPI — IloHsiTHe KOMMYHHUKATOPO.B
71 | MPI — Tumns! naHHBIX.
72 | MPI — BuprtyasnbHble TOIOJIOTHH.
73 | MPI — Manumanusanus u 3asepmieHne MPI nporpamm.
74 | MPI — Onpeenenre KOJIMUYECTBA U paHTra MPOIECCOB.
75 | MPI — Ilepenava cooO1eHmiA.
76 | MPI — I1puem cooOmeHMiA.
77 | MPI — Onpenenenue BpemeHu BoinojgHeHne MPI nporpamwmel.
78 | MPI — KoyuteKTHBHBIE Ollepaly NepeIadn JaHHBIX.
79 | MPI — CunxpoHu3aiusi BeIYMCICHUMN.
80 | MPI — Onepanuu nepenadu JaHHBIX MEXKY ABYMS MPOLIECCOPAMH.
81 | MPI — KosisiekTUBHBIE ONIEpAIMK MEPeIayu TAHHbIX.
82 | MPI — IlpousBojHble TUIbl JaHHBIX B MPI.
83 | MPI — VpasneHue rpynnaMu MpoueccoB ¥ KOMMYHHKAaTOpaMHu.
84 | MPI — BupryasnbpHble TOIOJIOTHH.
85 | MPI — OGmiast xapakTepucTHKa cpe/ibl BbinoaHeHust MPI mporpamm.
86 | MPI — nonsTre KOMMyHHKaTopa. biokupyromue/He0I0KupyoNIre/T0KaTbHbIe (QYHKIIUH.
7.3.2. Kputepuu U HOpMbI OLIEHKH
®opma
NpoBeIeHusl
Cemectp P Kpurepun u HOpMbI OLleHKHU
aTTrecTauuu
5 Dk3ameH (1o COTIIMIHOY Hab6pano 80 u 6onee 6awioB
HAKOIIUTEIILHOMY «XOpOIIO» Habpano 60..79 6annos
penTHHTY) «ynoBieTBoputenbHo» | HaGpano 40..59 Gamios
«HeyaoBneTBopuTeNbHO» | Habpano menee 40 6amios




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

ABTOpr, cocTaBuTEC/IN

3ar;iaBue (3aroJioBoK)

Tun (yueOHuk, yuedHoe
nocooue, yueoHo-
METOANYECKOe Mmocoone,
NPaKTHKYM, JAP.)

T'ox n3panus

KouuuyecTBO B
HAY4YHOI
oudamnoTexe /
HaumeHnoBanue
9BC

I'eprens B. I1.

I'eprens B.I1. Teopust u npaktuka
napaieIbHBIX BEIYUCICHUN [ DIIEKTPOHHBIHN
pecypc]: yaebHnoe nocooue/ I'eprens B.I1.—
DNEKTPOH. TEKCTOBBIE TaHHbIe.— MOCKBA,
CaparoB: HTepHeT- Y HUBEpCUTET
Nudpopmanmonnsix TexHomorui
(MUHTYWUT), At [Tu Ap Meaua, 2020.—
500 c.— Pexwum pocryna:
http://www.iprbookshop.ru/89478 . html.—
3BC «IPRbooks»

y4ueOHOoe rmocodue

2020

OBC
"IPRbooks"

Bapckuii A.b.

bapckuit A.b. [1apannenbHbie
UH(POPMALMOHHBIE TEXHOJIOTHH
[DnexTpoHHBIH pecypc]: yaeOHoe mocodue/
bapckuii A.b.— D1eKTpoH. TEKCTOBbIE
nanHble.— Mocksa, CapatoB: HTepHET-
VYuusepcurer MHpopManmoHHbIX
Texnonoruii (MHTYUT), By3osckoe
obpazosanue, 2017.— 503 c.— Pexum
JocTymna:
http://www.iprbookshop.ru/67379.html.—
OBbC «IPRbooks»

yuebHoe rnocobue

2017

OBC
«IPRbooks»

bumur B. A.

bunur B.A. TlapannenabHble BBIYUCICHUS U
MHOTOIIOTOYHOE NMPOTPAMMHUPOBAaHUE
[2nextponnslii pecypc]/ bunnur B.A.—
DJIEKTPOH. TEKCTOBbIE JaHHBIe.— MOCKBa:

2016

9BC
«[PRbooks»




Tun (yueOHuk, yuedHoe

KoauuecTBo B

Ne nocodue, yue0HoO- Haysmon
ABTOpBI, COCTABUTEHU 3arsiaBue (3aroJjioBoK) Tox n3nanus onodauortexe /
n/n METOANYECKOe Mocoone,
IpAKTHEYM, 1P.) HaumenoBanue
P > AP 3BC
Untepuer-YHnusepcurer MHpopMannoHHBIX
Texnonoruit (MHTYUT), 2016.— 310 c.—
Pexum gocrymna:
http://www.iprbookshop.ru/73705.html.— DBC
«IPRbooks»
8.2. lonostHHUTEIbLHAS JTUTEPaTypa
Tun (yueOHuk, yuedHoe KO::“:IC{T;O B
Ne nocooue, yuedoHo- y
ABTOpBI, COCTABUTEH 3arsiiaBue (3aroJioBOK) I'ox u3nanus onodauorexe /
n/n MeTOANYEeCKoe mocoomne,
npaKTHKYM, 1p.) HanmenoBanme
p AP g e
1 | Jleun M. I1. Jlepun M. I1. INapannensHoe y4eOHoe 1nocobue 2016 9bC
IPOrpaMMHPOBAHHE C UCTIOIB30BAHUEM «IPRbooks»
OpenMP [DnextpoHHbIl pecypc] :
[yue6.mocobue] / M. I1. JleBuH. - Mockga :
NHTYMUT, 2016. - 133 c. : mi. - (OcHOBBI
UH(POPMALMOHHBIX TeXHOIOTUH). - [SBN
978-5-94774-857-4.
2 | Anekcee A. A. Anexcees, A. A. OCHOBBI IaPAJIEILHOTO y4eOHOoe 1ocobue 2016 ObC
«IPRbooks»

mporpaMmMupoOBaHus ¢ UCITOJIb30BAHUCM

VisualStudio 2010 [OnekTpoHHBIH pecypce] :

[yaeb.mocobue] / A. A. Anekcees. - 2-¢
u3 1., uctp. - Mocksa : UHTYUT, 2016. -
312 c.




JaHHBIX. —

8.3. Ilepeyens mpogeccMOHAIBHBIX 0a3 JaHHBIX M MH(OPMALMOHHBIX CIIPABOYHBIX
cucTemM

1. IPRbooks[DnekTponHsiit pecypc] : Hay4dHas 31eKTpoHHas 6ubimoreka. — Mocksa : HOB,
2000 . — Pexum gocrtyna : iprbookshop.ru. — 3ari. ¢ skpana. — fI3. pyc., aHrI.

2. WebofScience[ DnekTpoHHBII pecypc]
Philadelphia:  ClarivateAnalitics,

. MyJIBTHIUCIUIUIMHApHAA pedepaTuBHas Oa3za

2016— . — Pexum  goctyna

apps.webofknowledge.com. — 3arn. ¢ skpana. — f3. pyc.,aHr.
3. Scopus[DnexTpoHHbIi pecypc] : pedepaTuBHas 6aza maHHbIX. — Netherlands: Elsevier,

2004— . — Pexxum noctyna : scopus.com. — 3ari. C skpana. — f3. pyc., aHri.

4. Elibrary[QnexkTpoHHbIN pecypc| : HayyHas 3JIeKTpoHHas Oubnuoreka. — Mocksa : HOB,
2000— . — Pexxum nioctyna : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHri.

5.  HHpopmanMoOHHO-aHATUTHUYECKUH  LEHTP 1O  MapajyIeIbHbIM  BBIYMCIICHUSM.
[DnekTpoHHBI pecypc|] . — OnekrtpoHHslid gaHHble. [2016]. — Pexum pocrtyna

http://www.parallel.ru
6. BpruncnaurensHelid neHTp uM. A.A. JlopoanuubiHa Poccuiickoil akazeMumum Hayk

CDG,ZlepaJ'H)HOFO HCCIICOOBATCIIBCKOr0 ILCHTpPaA

«MHpopmaTtuka U yIHpaBIeHHE»

Poccuiickoit

aKaJeMUH HayK. [DJIeKTpoH- HBIN pecypc| . — DnekTpoHHbIN naHHble. [2016]. — Pexxum goctyna :
http://www.ccas.ru
7. WMHctutyt BhICOKONPOM3BOAUTENBHBIX Bpruncnennii u ba3 JlaHHBIX. [DI€KTPOHHBIN
pecypce] . — Dnexktponnsiil nanneie. [2016]. — Pexxum noctyma : http://www.csa.ru

8. C++ Reference

[OnEKTPOHHBIN

Pexum

pecypc]. — JOCTYyTIA:

http://www.cppreference.com/wiki. — 3arn. ¢ skpana. 8. Reference - C++ Reference. [Electronic

resource]

[CnemndukamusaC++].  —

:http://www.cplusplus.com/reference/

8.4. [lepeuenb mporpaMMHOro odecmneyeHust

Electronic

data. [2016]. — Modeofaccess

N HaumenoBanmue 11O PeKBHIHTEI A0ToBOpa
n/n (naTa, HOMep, CPOK JIeiicTBHUS)
1 | ct++ GNU compiler beccpouno, https://gcc.gnu.org
2 | Code Blocks IDE beccpouno, http://www.codeblocks.org

8.5. Onucanne MarepuaJbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMON 1JIsl OCYLIeCTBJICHHSA
0o0pa30BaTe/IbLHOIO MpoLecca Mo JHCUUIIINHE

n/n

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, J1a0opaTopuii, MACTEPCKUX U
ApP. 00bEKTOB /151 IPOBeICHUsI
NPAKTHYECKUX U J1a00PaTOPHBIX 3aHATHH,
MOMEIIEeHUM JJIs1 CAMOCTOATEIbHOMN
pa6oThl 00y4aomuxcs (HoMep ayAUTOPUN)

IlepeyeHb OCHOBHOIO 000PY10BaHMS

VYuebHas ayTUuTOpUS IJ1s1 IPOBEICHUS
3aHSATUN JEKIIMOHHOTO THUIA. Y4eOHas
ayJITOpUs AJIs IPOBEACHUS 3aHATHI
CEMHUHApPCKOro TUMa. Y4yeOHas ay IuTopus AJs
KypPCOBOTO MPOEKTUPOBAHUS (BBIITOJIHEHUS
KypCOBBIX pa0oT). YueOHas ay JUTOpHsl ISt
IIPOBEJEHUS TPYIIOBBIX U MHIUBUIYaIbHBIX
KOHCYJIbTAIMi. YueOHast ay IUTOPHS IS
IIPOBEJCHUS 3aHATHI TEKYLIET0 KOHTPOJIS U
IpoMeKyTouHOH atTectaiuu. YJIK-418

CroJ1 yueHN4€eCKH IByXMECTHBIN
(MOHOOJIOK), TOCKa ayTUTOpHAS 3-X
CEeKIIMOHHas (MeNoBast), CTOJ
MpenoaaBaTeNbCKU., CTYII, TPOEKTOP
Acer

KommnbrotepHslii kiace. YuebHas ayJuTopus

Cron yyeHu4ecKui, CTo



http://www.csa.ru/
http://www.ccas.ru/
http://www.parallel.ru/

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00pPaTOPHii, MACTEPCKUX U
ApP. 00bEKTOB /1151 IPOBeIeHUs!
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA,
MOMeIEeHUM JJIs1 CAMOCTOATEIbHOM
padoThI 00yYaIuxcs (HOMep ayJAuTOPHH)

IlepeyeHb OCHOBHOTO 000PY10BAHUS

JUTSI IPOBEJICHUS 3aHATUM JTEKIIMOHHOTO THIIA.
VYyeOHast ay TuTOpUS AJIsl IPOBEACHHUS
3aHATHNA CEMUHAPCKOTO TUMNA. YdyeOHas
ayJIUTOpUS JJisl IPOBEJCHUS J1TaO0OPATOPHBIX
pabot. YuebHast ayuTopusi A5l KypCcOBOTO
MPOEKTUPOBAHUS (BBIIOJTHEHUS KYPCOBBIX
pabot). YueOHast ayTuTOpus AJIsi IPOBEICHHS
TPYIIIOBBIX U UHJMBUIyaIbHBIX
KOHCYJIbTAllMi YueOHas ayauTopus st
IIPOBEICHUS 3aHATUI TEKYILIEr0 KOHTPOJIS U
npoMmexxyTouHou arrectanuu. YJIK-314

MPENOJABATENBCKUM, CTYJI, JOCKA
aynuTopHas (MapKepHas), KOMIBIOTEp C
BBIXOJ0M B CC€Th I/IHTepHeT.

Komnerorepusiit kinacce. [Tomemenue nms
CaMOCTOSITEIILHOM pa0boThl. YueOHast
ayJIMTOpUS AJIsl IPOBEJCHUS 3aHATHIMA
CEMHUHApPCKOro TUMa. Y4yeOHas ay IuTOpus AJs
KyPCOBOTO MPOEKTUPOBAHUS (BBITOIHEHUS
KypCOBBIX pa0oT). YueOHast ay TuTOPHsI IS
MIPOBEJICHUS TPYIIOBBIX M UHIUBUIYATbHBIX
KOHCYJIbTAIMi. YueOHast ay TuTOPUS JIJIst
MIPOBEJICHUS 3aHATHI TEKYIIero KOHTPOJIS U
poMeXyTouHOM arrectamuu. [-401

Cron yueHU4ecKHil, CTyJ, KOMIBIOTEP C
BBIXOJIOM B CE€Th UHTEPHET.
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