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1. IEJIX OCBOEHUA N CHUIIJINHBI

HCHB JAUCHUIUIAHBI - O3HAKOMJICHUE C COBPEMCHHBIM COCTOSTHHUEM, HCTOpHeﬁ " NICPCICKTHBAMU pa3sBUTHUA COBPECMCHHBIX
KOMITBIOTEPHBIX TeXHOJ’IOFPIfI, C AaKOECHTOM Ha TEXHOJIOTHUHU TapaUICIbHBIX BBIYHCIICHUH.

3ajaun TUCIHIIINHBI:

. O3HaKOMIIEHHE CTYyAEHTOB C OCHOBHBIMH HANlpaBIEHUAMH Pa3BUTHS COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHM.
. W3yueHue apXUTEKTyphl MapajelbHbIX BBIUUCIUTEIBHBIX CUCTEM, UX BO3MOXKHOCTEH, TEHACHIUN pa3BUTHSL.

. W3ydyeHue TEXHOJIOIU MapajlieIbHOIO MIPOrPaMMUPOBAHUS.

. INomy4yenne mpakTHUECKUX HABBIKOB HCIIOJIB30BAHHS COBPEMEHHBIX TEXHOJIOTHH IapauIeIbHBIX BEIYHUCICHUHN B
MHOTOIIPOIIECCOPHBIX (AIEPHBIXK) BHIUUCTUTEIBHBIX CHCTEMAX.

. O3HaKOMIICHHE ¢ MHCTPYMEHTaMH U METoJaMM 00paboTKH OOoNbUIMX HAOOPOB JAHHBIX.

. INomy4yenne mpakTHUECKUX HABBIKOB pabOTHI ¢ OONMBIIMMHU HabopaMu JaHHBIX (MOTydeHHe, 00paboTKa,
BU3YyaIH3aLHs)

Pe3yJ11>TaTe N3YUCHUSA IUCHUIUINHBI HAIMIPABJICHBI HA JOCTHKEHUEC CICAYIOINX NUHANKATOPOB!:

VK-1.1. BemosnHseT mouck MHGOPMAIINH, ONpeelsieT KPUTEPUH CHCTEMHOTO aHaJIM3a IIOCTABICHHBIX 3a1ad.

VK-1.2. Mcnionb3yeT KpUTUIECKUH aHaIn3, CHCTEMAaTU3aIMI0 M 000011eHrne HHPOpMAIUY AT PELISHNs TOCTaBISHHBIX
3az1ad.

2. MECTO JUCIIHUITIJIMHBI B CTPYKTYPE OIIOII

Iuxn (paznen) OIIOIT: | K.M.01.03

2.1 TpeGoBaHus K NpeJBaAPUTEIbHOI MOAr0TOBKe 00y4alomerocs:

Jucrumnunaa "CoBpeMeHHbIe KOMIBIOTEPHBIC TEXHOJIOTHHU (HaYIHBIH ceMHHap)" OCHOBBIBAETCS Ha CICYIOMINX Kypcax:
"TexHomnorus nporpammupoBanus”, "Mupopmaruka" u "OnepariioHHbIE CUCTEMBI .

Wudopmaruka

OHCpaHI/IOHHBIC CUCTCMBI

2.2 IMCOMILTHHBI M IPAKTHKH, J1J18 KOTOPBIX 0OCBOEHUE TAHHOI JHCHHILITMHBI (MOXYJIs) HEOOXOIHMO KaK
NpeanIecTBYOIIee:

Juctummuaa "CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTHH (HAYYHBIH CeMUHAp)" SBISETCS OAHON U3 AUCUUIUINH, KOTOPHIC
HEOOXOAUMBI JIJISl TUCHUTUIMHBI (Mo ayiist) "TIoroToBKa K pOIIeype 3alIUThl U 3aIUTa BEITYCKHOW KBaTH()UKAIMOHHOM
paboTsr".

ITonroToBka K MpoIEAype 3aIUTHI M 3aIIMTa BRITYCKHON KBAIM(DUKAIIMOHHON pabOTEI

3. KOMIETEHIIMHA OBYYAIOUETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIATIINHBI
(MOJLYJIS)

YK-1: CniocoGeH ocymiecTBJISTh NONCK, KPUTHYECKHIi aHAJIN3 M CHHTe3 HH(OPMAaHH, NPUMEHSATH CHCTeMHBIiT
TOZIXO/ /IISl PellleHHus MOCTABIEHHBIX 3124

3HaTh:

METOJIbI U CIIOCOOBI TOMCKA HH(GOPMAIIH, OIPEIENeHUs] KPUTEPHEB CUCTEMHOTO aHAIN3a TOCTABIEHHBIX 3a/1a4; OCHOBHbIE
HOHSTHS, KJIACCU(UKAIINIO, IPUHIUIIB OPTaHU3ALMH, MOJEIH, aDXUTEKTYPHBIE PEIICHNS, JIEXKAIIIe B OCHOBE COBPEMEHHBIX
TEXHOJIOTHH TapaJUIeIbHBIX BEYICICHHH, X TPEUMYIIIECTBA H OTPAHNIEHHSI, METOIBI OIICHKN 3()(EeKTUBHOCTH
HapajuleNIbHBIX BEIYUCIUTENBHBIX CUCTEM JJISl TUIIMYHBIX 3aJa4.

YMmers:

BBIIIOJHATH MMOUCK HH(POPMAIUH, ONIPEIEIATh KPHTEPUH CUCTEMHOTO aHaJIM3a TIOCTAaBICHHBIX 3a1a4 B chepe TeXHOIOTHH
HapajuIeNbHbIX BEIYUCICHHUH, OLCHKH 3()()eKTHBHOCTH MapaslIeNbHbIX BEIYUCIUTENBHBIX CHCTEM IS TUIIMYHBIX 3371ad;
CaMOCTOSATETBHO BBIOPATh ONTHMAIIBHYIO UL PEIIaeMOil MPOOIEMBI TEXHOIOTHIO, C YIETOM €€ 0COOCHHOCTEH, 1
MMEIOITUMHCS B HAUIMYUE TEX. CPEICTBAMH, OIIECHUBATH A(P(PEKTHBHOCTH CO3AAHHBIX C HOMOIIBIO MapalIeIbHBIX TEXHOIOTHH
peLIeHui.

Baanernb:

HaBbIKaMU KPUTHYCCKOT'O aHaIn3a, CHCTEMAaTHU3allu 1 00001IeHus I/IH(I)OpMaLII/II/I AT peIICHUs ITOCTaBJICHHBIX 3ada4
MPUMCHHUTECIIBHO K TEXHOJIOTUAM IapaJlJICIIbHBIX BLI‘II/ICJ'IEHI/II‘/'I; paSpa60TKI/I pGIHeHI/Iﬁ C HCII0JIb30BAHUEM TEXHOJOTHI
OpenMP, MPI, NVidea CUDA.
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B pesyibTaTe 0cBOCHUS JUCHMILIUHBI 00yYAI0LIUICS J0JKEH

3.1 |3narh:

3.1.1 METOAbI 1 CITOCOOBI ITOMCKA I/IH(i)OpMaHI/II/I, ONpCACIICHHUA KPUTCPUCB CUCTECMHOT'O aHaJIM3a IMOCTABJICHHBIX

HabOpaMu TaHHBIX.

3aa4, OCHOBHBIC ITOHATHA, Knaccmanaumo, TMPUHIUIIBI OpTaHU3alun, MOJCIIN, ApXUTCKTYPHBIC PCIICHUS,
JIeKalue B OCHOBE COBPEMEHHbBIX TEXHOJIOTUI TnapauleJibHbIX Bbl‘*Il/lCJ'lCHl/lfI, HX ONpEeUMYIIECTBA U
OTpaHUYCHUA, METOAbI OLICHKH S(I)q)CKTI/IBHOCTI/I napaJuICJIbHbIX BBIYUCIIUTCIbHBIX CUCTEM JISI TUITMYHBIX
3aJla4, OCHOBHBIC ITOHATHUA U 0a30BEIE METOJIbI, THCTPYMEHTBI UCTIOJIB3YEMBIC JUISA pa6OTBI ¢ 6OJIBIINMHU

3.2 | YMmeTh:

3.2.1 | BRINOJHATH MONCK HH(POPMAIIHH, OTIPEAEIATh KPUTEPHH CHCTEMHOTO aHaJIN3a IIOCTaBICHHBIX 33/1a4 B chepe

JTAHHBIX.

TEXHOJIOTHH MapaJIeIbHbIX BEIYHCICHUH, OLIeHKH (P (HEeKTUBHOCTH MapalIeIbHBIX BEIYHCIUTETBHBIX CHCTEM
JUISL TAITMYHBIX 3aJ1a4; CAMOCTOSITEIbHO BHIOpATh ONTHMAIIBHYIO JUISl pEIIaeMOil MPOOIIEMbI TEXHOJIOTHIO, C
y4eToM ee 0COOCHHOCTEH, M HMEIONMMUCS B HAINYHE TEX. CPEICTBAMH, OIICHUBATH Y PEKTHBHOCTD
CO3JIAHHBIX C TOMOIIBIO MTAaPAJIIENEHBIX TEXHOJIOTHH pelIeHni, yMeTh UCTIOIB30BaTh CPEICTBA
npepocTaBisieMbie mwiatdopmoii Julia st momydeHus, 00pabOTKH U BU3yaTH3alUuK OONBIINX HAOOPOB

3.3 | Bmagern:

3.3.1 KPHUTUYCCKOI'0O aHaJiIn3a, CUCTEMaTU3allui U 0606I_I.ICHI/I$I I/IHC])OpMaI.II/II/I JJI pCHICHUA IOCTAaBJICHHBIX 3a1a4

texHonorui OpenMP, HaBBIKaMK TIPOTpaMMHIPOBaHUSA Ha s3bIKe Julia,

NPUMCHUTECIIBHO K TEXHOJIOTUAM IapaJlJICIIbHBIX BLI‘IPICJ'ICHPIfI; paspa60TKH peH.IeHI/Iﬁ C UCITIOJI30BAHHUEM

3.3.2 | cpenctBamu paspabotku miatdopmsl Julia — VSCode, Jupiter, REPL, makeramu ruiatdopmst Julia -

DataFrames, CSV, Sparks, JDBC, Plots, Makie.

4. OFbEM JUCLUILJIMHBI (MOAY.IS)

O6Lwas TpyaoemMKocTb 33ET
YacoB 1o yueOHOMY IUIaHy : 108 Bunsl koHTpONS B cemecTpax:
B TOM YHCIIE
ayAUTOPHBIE 3aHITHS : 32 3a4eThl 6
caMocCTosTeNbHas paboTa : 75,8

KOHTaKTHas pabora: 32,2

HKP: 0,2
5. CTPYKTYPA U COJAEPKAHUME JUCLHHUIIIMHBI (MOYJIS)
Kon HaumeHoBaHue pa3/ie/ioB U TeM /BUJA 3aHATHA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3gen 1. CoBpeMeHHble KOMIIbIOTEPHbIE TEXHOJIOTHH
1.1 WudopmannonHsie TexHonoruu B coBpeMeHHOM VUCA Mupe Kak 4acTh 6 4 JI1.1 J11.2J12.1
CTEP)KHEBBIX TEXHOJIOTHH MHOOPMATH3AINN U TU(PPOBU3AIMH OOIIIECTBA JI2.2J12.3 J12.4
1 SKOHOMHWKH, TEHJCHIMHN pa3Butus /Cp/ 21097
Paznen 2. [lapannienbHble BBIYMCIUTEIbHbIE CHCTEMbI
2.1 Brruncnurensasie knacteps! /Cp/ 6 7,1 JI1.1 J11.2J12.1
J22J123J12.4
2102237
Pa3gen 3. TexHnosiorun napaniieibHOro NporpaMMHUPOBAHUS
3.1 B3auMoeiicTBHE ¢ TIOIB30BaTENIEM B cpejie ¢ mapaienusmom /Cp/ 6 8 JIT.1JI1.2J12.1
JI2.2J12.3J12.4
3103237
Pazgen 4. Texnosoruss OpenMP
4.1 [IporpamMMupoBaHue C UCIOIB30BaHUEM 0a30BOH (HYHKIIMOHAITEHOCTH 6 4 JIT.1 JI1.2J12.1
OpenMP J2.2J12.3J12.4
Hayuauntcs: kondurypupoate OpenMP; cozaaBathk npocreiimue OpenMP 213357
— MIPOTPaMMBEI, OIIEHUBATh UX dPPEeKTHBHOCTE. /JIex/
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4.2 Co3HaHME KOMIUIEKCHBIX MPHIOKEHUN ¢ ucnonb3oBanueM OpenMP. 6 4 JI1.1 JI1.2J12.1
[IpuoOpecT HaBBIKK CO3AHUSI IPUIIOKEHUH ¢ OTHOBPEMEHHBIM J2.2J12.3J12.4
WCIOJIb30BaHUEM HECKONBKHX cpenctB OpenMP. /Jlex/ 213357

43 Hogsie BozmoxxHocTr OpenMP v. 3.1 Tupextussr Task, Taskyeld. 6 16,7 JIT.1 JI1.2J12.1
[pouenypsr 6uOnMoTEKN BpeMeHu BoinoaHeHus /Cp/ J2.2J12.3J12.4

0133937
Pazgen S. Texnosornss MPI

5.1 HWcnonb3oBanue texHoiaoruu MPIL. 6 4 JI1.1 JI1.2J12.1
Hayuntscs: KOHOUTYpHpOBaTh BEIYHACIUTENBHEIN KitacTep Ha ocHOBe [TK JI2.2J12.3J12.4
noj ynpasneaueM MS Windows; 3amyckats MPI - mporpamMms! Ha 3154 37
kiacrepe. /Jlex/

5.2 [IporpamMmmupoBanue ¢ ucrosnb3oBanuem MPI. 6 8 JIT.1JI1.2J12.1
HayuuTbcs co3naBaTh U OTJIaXUBATh NapajljlebHbIE IPUITOXKEHUS, JI2.2J12.3J12.4
HCTIONB3YIOMINE OCHOBHEIE BO3MOKHOCTH MPI. /JIex/ 019437

53 I'mbpuaroe nporpammupoBanue B craggaprax OpenMP u MPL 6 4 JI1.1 JI1.2J12.1
[TproGpecTu HaBBIK COBMECTHOTO HCIIONIB30BaHusI TexHoIorui OpenMP JI2.2J12.3 J12.4
n MPL. /JIex/ 31 54 37

5.4 Hoseie BosmoxxnocTu cranaapra MPI 3.0. Opranusanus BeI4. Kjiacrtepa 6 20 JIT.1 JI1.2J12.1
Ha [1IK ¢ OS MS Windows. Ocobennoctu peannzamuu 6ubdmmorexu Deino J2.27123J12.4
MPI /Cp/ 015437
Pa3nen 6. Bo3amo:kHoCTH BBIUYMCIUTENbHOI mi1aTdopmbl Julia nist
00padoTKu 00JILIINX HA00OPOB JAHHBIX

6.1 BosMosxHOCTH s13b1KOBOH TIaTdopmel Julia, cpeacTsa pa3paboTku 6 8 JI1.1 J11.2J12.1
mwiatdopmsl Julia, 0cHOBEI mporpaMmupoBaHus Ha s3bike Julia, 6a3oBas J122J12.3J12.4
(YHKIIMOHAIBHOCTH MAKETOB 7151 00pa0OTKU U BU3yalIHU3aLuU 26 27
miatgopmsr Julia. /Jlex/

6.2 INomy4enne epBUYHBIX HABBIKOB pabOTHI C MHCTPYMEHTAMH ITaT()OpMBI 6 20 JI1.1 J11.2J12.1
Julia, mporpammupoBanus Ha s361Ke Julia, penreHne 0a30BEIX 3a7a4 HA JI22J12.3J12.4
00paboTKy U BU3yanu3aluio JaHHbIX. /Cp/ 26 27
Pa3nen 7. Unast KoHTaKkTHas padora

7.1 WnpvBuayanbHble KOHCYIbTALMH, TEKYLIIMNA KOHTpoJb /KP/ 6 0,2 JI1.1 J11.2J12.1

J12.2J12.3J12.4

6. POH/I OUEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

Pedepar c 3ammroii B popme mokmana

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUA M MHbIE MAaTEPHAJIbI VI TeKyIIeil aTTecTauuu

[MpubnusuTenbHbIe TeMBI pedepaTos:

OnepanroHHbIe cUCTEMBI ( 00IIero Ha3Ha4YeHUs, CIeHUALHOTO Ha3HAYCHN);
SI3BIKM IPOTPaMMHUPOBAHUS;

TexXHOJIOTHS ApXUTEKTYPHI KIIUECHT-CEPBEP;

TexHomorust macmradupoBanus (MomrHocTH Komnbiotrepa, CYB/I, cetn);
TexHonoruit HeHPOBBIYKCIEHHH (MCKYCCTBEHHBIN HHTEIUIEKT);
TenekoMMYHHUKaLIMOHHBIE TEXHOJIOTUH;

bazosrie Texnonoruu INTERNET,

Texuonorun INTRANET;

Cospemennsie koprnopatuBabie CYB/] (Oracle, Informix, Sybase);
TexHoorust HHGOPMAIIMOHHBIX XPAHHJIHIIL,

DKCIIEPTHBIE CUCTEMBI M CUCTEMBI TTOJIEPKKH MIPHHSATHSI PEIICHUH;
TexHonoruu 06pabOTKH TEKCTOB;

I'eonHpOpMaIIIOHHBIC TEXHOJIOTHHY;

MynbTHMeIHa TEXHOIOTUHN U TEXHOJIOTHU BUPTYaIbHOM PEaTbHOCTH;
TeXHOIOTUH KPUITO3AIINUTHI HHPOPMALIUH;

TexHOIOoTuH YenoBeKO-MalIMHHOTO HHTepdeiica;

Texnonoruu 1udpo-aHaIOTOBEIX Pe0Opa30BaHHUI;
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TexHOIOTHH MPOEKTUPOBAHIA HHOOPMAIUOHHBIX CHCTEM, KOHTPOJIS U SKCIIEPTH3HI
WNudopmaunonnsie Texnonoruu (UT) peanuzaium HHPOPMALMOHHBIX PECYPCOB;

HT B cucremax MacCoBOTO 0OCITY)KMBaHUS HACEICHHUS;

HUT B 00paboTKe IKOHOMIYECKOH MH(DOPMAIIUH;

HT B cdepe opraHu3anuy ynpasicHuUs;

UT B chepe MHTEIUICKTYaIbHOTO HOTEHIINANA;

WT B npous3BoACTBE;

HT B cdepe rocymrapcTBeHHON 0€30IIaCHOCTH, B COITHATBHON M MOIUTHIECKOH cepe.
UT conpoBokIeHUS U CEPBUCA;

UT o6yuenus.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 33aJaHUsI /IS IPOMEKYTOUHON aTTecTaluu

[TepeyeHb BOIPOCOB K 3a4eTy

1. Krnaccngukanusi KOMIbIOTEPHBIX TEXHOJIOTHH 10 YPOBHIO B3aWMOJICHCTBUS 3JIEMEHTOB,;
2. TeHneHIUY pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA;

3. OO6nauHble ¥ NapajuieNibHble TeXHOJIOTHH;

4. OmnpeneneHie mapauieniiMa, ero pa3sHOBHIHOCTH U YPOBHH;

5. Omnpenenenne mapauiensHON BeraucautensHoi cucteMsl (ITBC);

6. HUctopus Bo3HUKHOBeHUs, pazButue [1BC;

7. Apxurekrtypa [1BC;

8. Knaccudpukanms mo OnuHHY, nepapxus, TCHACHINN Pa3BHTHS;

9. INapannensHast popmMa anropuT™a;

10. I'pads! 3aBHCHMOCTEI;

11. I'mnoTes3a 00 orpaHNYEHHOM KOJIMYECTBE 0a30BBIX HH(OPMAIIMOHHBIX CTPYKTYD;
12. Metoauky NOCTPOEHUS NapauIENbHbIX aIrOPUTMOB,;

13. 3akon AMmiana;

14. Kputepun BeIOOpa nmapajiebHbIX TEXHOIOTHH;

15. Knaccupukanus nmapanieTbHBIX TEXHOJIOTHH (110 KOHEYHOH peaji3aliim);

16. [IporpamMupoBanue B obmeit namstu, Moaens Fork and Join;

17. Xapakrepuctuka cranaapta OpenMP, ponbp koMmuisITopa;

18. O6mas crpykrypa OpenMP — mporpaMmesr;

19. DJIeMEeHTH! TeXHOJOTUH: AUPEKTHUBEL; MOINPOTPAMMBI; IEPEMEHHBIC OKPYKEHHS;
20. bazoBble npueMbl pacnapauienuBanus ¢ nomoupio OpenMP;

21. Mogens nepefaun COOOLIEHUH B CUCTEMaX C PACHPENENEHHON MaMsIThIO;

22. Crargapt MPI. Lukn paspabotkn mporpammer B8 MPI;

23. OnemeHTEIMPI: cooOmmeHns; KOMMYHUKATOPHI; (hYHKITUH;

24. O6mwas ctpykrypa MPI-nporpammsr;

25. Bumbr MexIporieccopHOTO B3aMMOJICHCTBUS, OOCTYXHUBAIOIINEe UX (YHKIIUH;

26. KonnextuBHsle onepariin. OCHOBHBIE TIPHEMBI X OCOOEHHOCTH pacmapauIeNInBaHus ¢ momomisio MPI;
27. OCHOBBI THOPUAHOTO MporpaMMupoBaHus B cragaaprax OpenMP u MPI;

28. B03MOXXHOCTH BBIYHCIUTENBbHON T1aTdhopmsl Julia;

29. CpenctBa pa3pabortky moxa mwiatgopmy Julia ;

30. XapakTepuCcTHKa 1 BO3MOXKHOCTH S3bIKa IporpaMmupoBanus Julia;

31. CrpykTypa mporpamMsel Ha si3bike Julia, opranmsanus padoTsl B o6omouke REPL;
32. [MakeTts! s 00pa®OTKM M BHU3yalH3alll HaOOPOB JaHHBIX U WX 0a30Bas QYHKIIMOHAIBHOCT..

6.4. Kputepuu oneHuBaHUA

ITpu nmpoBeeHUH IPOMEKYTOYHOH aTTECTAIMHU, OCYIIECTBIIAETCS MOJCYET CyMMapHOTO KOJIMYECTBa 0aJlIOB, TOyIeHHOTO
CTYAEHTOM B IIPOIiecce TEKyIero KOHTpos. OIeHKa «3a4TEHO» BBICTABISAECTCS €CITH KOJIMYECTBO HAOpaHHBIX OamioB >80,

«HE 3aYTEHO» CTaBHUTLCS €CIM KOJIMYECTBO O0amioB <= 80

Tabmuma oreHKH CpeacTB KOHTPOJIS:

HaumeHoBaHue cpencraa MaxcumanbHOE KOIHYECTBO OalioB
Pedepar 15 6annos

JHoxman 15 GamioB

3ananug OpenMP 1u. 10 6ammoB

3ananust OpenMP 2u. 35 bayuioB

Bamanus MPI 15 6ayutoB

Tect (MPI) 10 6amroB

Uroro: 100 6amnos.
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3ameuanne. [IpoxoxkaeHIe CTYICHTOM BCEX CPEACTB KOHTPOJIS 00s3aTeNbHO. B ciydae oTcyTeTBHS XOTS OBI OJJHOTO
NPOMICHHOTO CPEACTBA MOXKET OBITh BHICTABJIEHA OLICHKA «HE 3aYTEHO» BHE 3aBUCHMOCTH OT HaOpaHHOTO CyMMapHOT'O
KOJIMYIeCTBa OaioB.

KpI/ITepI/II/I OLCHUBAHUA HpOMe)KyTO‘-IHOﬁ aTTeCTally 110 BUAAM OLICHOYHBIX CPEACTB

Kputepun oneHHBaHuUs TOKIaaa

MunumMansHas oleHKa 5 0amia

JI0 +5 GaIoB MOXKeT ObITh JOOABIEHO 32 PACKPHITUE TEMBI

JI0 +5 6aJIJIOB MOXKET OBITh JOOABICHO 3a YBEPEHHOCTh UCIIOTHEHHS

Kpurepun orneruBanus pedepara
MuHuManbHas oLeHka 5 6ania
110 +10 6anmoB MOXKeT OBITH 100aBICHO 332 PACKPHITHE TEMBI

Kputepnu olieHUBaHUS PELICHHS 3214

3amauu o OpenMP u.1:

0.72 6anna 3a 3amauy (Bcero 14 3agay — 10 6aymioB)

3amaun o OpenMP 1.2:

3.64 Ganna 3a 3agavy ¢ HoMepamu oT 15 1018 (4 3amauu — 9 GanmoB)
8 O6aytoB 3a 3amauy ¢ Homepamu ot 19 1o 21 (3 3amaun — 24 Ganna)
3amauu o MPI:

1.25 6anna 3a 3amauy (Bcero 12 3amay - 15 6ayioB)

Kpurepun onernBanus tecra (MPI)
Tect cunraercst MPOWIECHHBIM, €CIIH IPABIIIBHO OTBEYEHO HA 5 U3 6 BOIIPOCOB — B 3TOM ClTydae 3acuuTeiBaercs 10 6amnos,
MPOTUBHOM citydae — () 6asios.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE TUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBHI, 3arnmaBue WznarenscTBo, | Pecype
JI1.1 | TamBap III., IMapannensHoe mporpammuposanue Ha C# u NET Core Mockaa : JJMK 3bC
Yepuukos B. H. (https://e.lanbook.com/book/241118) Ipecc, 2022
JI1.2 | T'pumm P. [TapannensHoe nporpaMMupoBaHue Ha coBpeMeHHOM C++. Uto Mocksa : JIMK 9BC
KaX[bIi IpodeccnoHall TOJDKSH 3HATH O TapajlIeIbHOM IIpecc, 2022
HNpOrpaMMHUPOBaHUH

(https://e.lanbook.com/book/314870)

7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA

ABTODBI, 3arnaBue UznatensctBo, | Pecypc
JI2.1 | XucmatoB P. T, CoBpeMeHHbIE KOMITbIOTEPHbIE TEXHOJIOTHHU: yueOHOE ocoOue Kazans : 9BC
Cadun P. T, Tyrues | (https://biblioclub.ru/index.php?page=book&id=428016) Kazanckuit
. B., Tumepbaen H. HAIMOHATBHBIN
. HCCIIEAOBATEIbCK
nui
TEXHOJIOTHYECKH

11 YHUBEPCUTET
(KHUTY), 2014

JI2.2 | benepaunoBa O.U., |IIporpammupoBaHHE Ha S3bIKAX BHICOKOTO YPOBHSI: ydeOHOE Mocksa : OO0 9BC
MumneeBa T.A., nocobue "HayuHo-
Bomoso3osa 10.A. (https://znanium.com/catalog/document?id=344897) M3JATeIbCKUN
uentp MHOPA-
M", 2019
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.3 |Kapa6bues C. H. CoBpeMeHHbIe KOMITBIOTEPHBIE TEXHOJIOTHHU: yaeOHOe TTocoOue Kemepogo : 9BC
(https://biblioclub.ru/index.php?page=book&id=600387) Kemeposckuii
rOCyJapCTBEHHBI
1 YHUBEPCUTET,
2020
JI2.4 | ®enotos N.E. ITapannenbHOe porpamMmmupoBanye. MoJenu U npueMsl: Mocksa : 3bC
MpaKkTUIecKoe nocodue WznarenbcTBO
(https://znanium.com/catalog/document?id=392257) "COJIOH-
[Ipecc", 2020

7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

31 |HImakosckuii, I'. 1. [lapaniensHoe mporpaMMHpOBaHKE U anmaparypa [ D1eKTpoHHBIH pecypce]: MoHorpadus / I'. 1.
IMnaxoBckuit — Musck: BI'Y, 2012. — 184 ¢. — URL: http://window.edu.ru/resource/944/76944/files/book9.pdf
(moctymnen nocie cBOOOHOM perucTpanuu Ha caiite, 20.07.2018)
http://window.edu.ru/resource/944/76944/files/book9.pdf

92 |PARALLEL.RU [Onextponnslii pecypc]| Pycckos3pIunbIi arperatop pecypcoB 0 NMapajijieibHOTO
MPOrPaMMHUPOBAHUS U BEIYUCIUTENbHBIM cucteMam. / JlaGopatopust [TapaniensHbix HHOOPMAIIMOHHBIX TEXHOIOTHI
HUBII MI'Y — Peskum moctymna: http://parallel.ru, ceo6oansiii (Jlata oopamenus: 20.07.2016). — S13. pyc., aHrI.
http://parallel.ru

33 | OPENMP [OnextporHSIii pecype] CaiiT paspaborunkos crermpukanuu ctangapra OpenMP — Pexum moctyna:
http://openmp.org, cBoboanslii (Jata oopamenus: 20.07.2016). — 3. anr. http://openmp.org

94 |MPI FORUM [OnekrponHslit pecypc] CalfT pa3paboT4MKOB U mosb30BaTenet Texuoaorun MPI— Pexxum nocryma:
http://www.mpi-forum.org, ceo6oaubI (/laTa obparnenus: 20.07.2016). — 3. anrn. http://www.mpi-forum.org

25 | CUDA ZONE [2nektponHbiii pecypc] [Toptan pa3paboTanukoB u moss3oBareneit Texaonorun CUDA — Pexum
nocryma: https://developer.nvidia.com/cuda-zone, cBo6o b1 (lata oopamenus: 20.07.2016). — 3. anrd.
https://developer.nvidia.com/cuda-zone

26 | Julia [DnexTponnsiii pecypc] CaiiT pa3paOOTYNKOB U MOJIB30BATENEH SI3bIKA M BEIUUCIUTENbHOH miaTdopmel Julia—
Pesxum mocrtyna: https://julialang.org, cBo6oaubiit ([lata oopamenus: 29.03.2022). — 3. Aurn
https://julialang.org

D7 |VHTepHET yHUBEPCUTET MHQOPMAITMOHHBIX TEXHOJIOTHI [ DIEKTPOHHBIN pecypc]. — DIeKTpoH. AaH. — Pexxum
nocryna : http://www.intuit.ru/ http://www.intuit.ru/

7.3 llepevyens UHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue

LMS Moodle

Adobe Reader

Python

Java

OpenOffice

Open Project

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

eLIBRARY.RU [DnexTpoHHEIH pecypc] : HaydHas dJIEKTPOHHAs OMOIMOTEKa [HAyIHOW EPUOIUKH HA PYCCKOM SI3BIKE |. —
Mockaa, [1999-]. - [locTyn K MOJHBIM TeKcTaM mmocie peructparmm u3 ceti Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

Scopus (https://www.scopus.com) Scopus : pepepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
3. anrn. — Pexxum nocryna: 11 3apeructpup. nosbzonatenei YenlV. — TekcT : 21eKTpOHHBIN.

Moodle [DneKTpoHHBIN pecypc]: cucTeMa TUCTaHIIMOHHOTO 00y4deHus : [0a3a nanHbx | / Uenso. roc. yH-T. — YensaOuHCK,
[6.r.]. — JocTym u3 cetn Yenl'VY unu, mocie perucTpaliy U3 CeTH yH-Ta, U3 000 TOUKH, UMEIOMIeH JOCTYIl B UHTEPHET. —
URL: http://moodle.uio.csu.ru/login/index.php.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJXY JISA)

Jlns peanuzanyy JUCHUIIIMHBL HCIONB3YIOTCS yueOHbIe ayJUTOPHHU IS IPOBEACHUS 3aHATHH JIaOOPaTOPHBIX 3aHATHH,
TPYMIIOBBIX 1 MHANBUIYAJILHBIX KOHCY/IBTAIMH, TEKYIIIEr0 KOHTPOJIS U TPOMEXKYTOUHOI aTTECTALIMH, a TAK)KE TOMEIIICHNS
JUTSL CAMOCTOSITEIIEHOH paboTHI.

VYyeOHble AYAUTOPHUHU YKOMIIJICKTOBAHBI CHeHHaHHSHpOBaHHOfI MeOebIo.
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Jlek1IMOHHBIE 3aHATHSI HE IPELYCMOTPEHBI IIPOIPAMMOI.

Jnst mpoBeeHus Ta00PaTOPHBIX Pa0OT M CAaMOCTOSTENBEHOH pabOTHI HCIOIB3YeTCsl KOMITBIOTEPHBIH KIIacC ¢ BEIXOIOM B
VHTepHET U TOCTYIIOM B 3NIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEY YHUBEPCUTETA, C YCTAHOBICHHBIM
MPOrpaMMHBIM OOecIieueHHeM, YKa3aHHbIM B 11.7.3.1.

9. METOAUWYECKHUE YKA3AHUS 1JISd OBYYAIOIIUXCSA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

ITpn n3ydeHny JaHHOW TUCIIUIIIMHEI HCIOJIB3YIOTCS TaO0paTOPHBIE 3aHATHS M CAMOCTOSATEIbHAS padoTa CTyAeHTA.
ITpopaboTKy TeOpeTHIECKOr0 MaTepHaa sKelaTelIbHO IPOBOJUTE KaK MOCHE KaXI0TO 3aHATHSA, TaK U MO 3aBEPLICHUIO TEMbI
C HUCIOJIb30BaHHEM PEKOMEHI0BAHHOMN JIUTEPATyphl U TOCOOHHA. DTO MO3BOJIUT CBS3aTh BOSAHHO MOTydEHHbBIE CBEACHHS U
COCTaBUTb IIETBHYIO KAPTHHY.

CryneHTy ciexyeT OBITh aKTHBHBIM YIaCTHHUKOM 3aHATHA. Y MEHHE O0OOCHOBBIBATH CBOO TOUKY 3PCHUS, HAUTH
KOMITPOMHCCHOE pPEIlIeHNE B STUYECKH BBIIEPKAHHON TUCKYCCUH HE TONBKO BaXKHO AJIS Ty4IIEro yCBOSHUS] MaTepuana, Ho U
LEHUTCS B PEAIbHOM KU3HH.

OCHOBHBIM METOIOM OOYIEeHUS SBIIAETCSA CAMOCTOSTENIFHAS pab0Ta CTYICHTOB C yIeOHO-METOANIECCKIMH MaTepHaIaMH,
Hay4HOU JIUTEPATYPOH.

ITpu ocBoeHUM MaTepuana He CleIyeT CTPEMUTBCS K MEXaHNYECKOMY 3alIOMHHAHHIO IPUBEICHHBIX OIpe/eNIe ],
(hopMYNHPOBOK U MTOJIOKEHHH, €CTIH TPeOOBAaHMA K IIPSIMO HE yKa3bIBAIOT Ha 3T0. BriomHe 3¢ (eKTHBHOI MOKET OKa3aThes
HOIBITKA MTOHATH CYTh SABJIEHHS, BEIpaOOTAaTh CBOC OTHOIICHHE K HEMY, OIIMPAsACh HAa MaTepUall, COACPIKAIIIIACS B
pekoMeH10BaHHO# nuTepatype. CkazaHHOe 0c00eHHO 3P (HeKTHBHO, KOTa Pedb HICT O TAKUX TPEOOBAHHAX, KaK
«IIOHMMAET» WIIN «HMEET TPEACTABICHHEY.

Mo xaxxmoif TeMe mpecTaBIeHa INTepaTypa Ui MOATOTOBKH K 3aHATHSIM F HAMIYYIIETO TOHNMAHUS [IPEICTaBICHHOTO Ha
JeKIuH MaTepuana. B camom Havase yde6HOro Kypca He0OXOAUMO 03HAKOMUTECS CO CIEAYIOMEeH yIeOHO-METOINUECKOH
JIOKyMEHTaIUEH:

1. MIPOTPaMMOM JTNUCIIUTUINHEL,

HepeYHeM 3HAHUH M YMEHHH, KOTOPBIMH CTYACHT JOJIKEH BIIAJETh;

KOHTPOJIbHBIMU MEpPOTIPUATHAMH;

y4eOHHKOM, Y4eOHBIMH MOCOOHMSIMH I10 AWCLUIUIMHE, a TAKXKE JIEKTPOHHBIMU PECYpPCaMH;

MIPUMEPHBIM TIePEeYIHEM BOIIPOCOB IJISI CAMOIIOATOTOBKH.

CHCTeMaTqucxoe BBINIOJTHEHNE yIeOHON pabOThl Ha 3aHATUSAX MTO3BOIUT YCIEIIHO OCBOUTH AUCIUILIUHY.

B ocBoeHMM NUCHMIIMHBI MHBAJIMIAMH U JTMI[AMH C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3JJ0POBBSI OOJIBILIOE 3HAUCHHE HMECT
MHIVBHIyanbHas padoTa. [lox mHAMBHAYaIEHOI paboTOH moxpazymMeBaeTcs aBe (OPMBI B3aUMOICHCTBHUS C
IperoiaBaTeNeM: HHIUBHAyanbHas yaeOHas paboTa (KOHCYNbTanuN), T.€. JOMOIHUTEIBHOE Pa3bICHEHHE YICOHOTO
MaTtepuana 1 yriayOlleHHOe U3ydeHHe MaTepraa ¢ TeMH 00yJaroluMHUCs, KOTOpPBIE B 3TOM 3aMHTEPECOBAHbI, U
WHIMBHIyaJIbHasl BOCHHTaTeIbHast paboTta. IHANBHIyaIbHBIC KOHCYNIBTAIMH I10 TIPEAMETY SIBIISIETCS. BRXKHBIM (pakTOpOM,
CIIOCOOCTBYIOIIMM HHANBHUYaIH3AIMH O0YICHNUS U YCTAaHOBJIEHHUIO BOCITUTATEIHHOTO KOHTAKTa MEXY IPEMojaBaTeieM H
o0yJaromuMcs HHBAIUAOM HIIH 00yJaroMUMCs C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/{0POBBSI.

PN

ITpu 0OydeHny JHI C OTPaHNICHHBIMI BO3MO)KHOCTSAMH 3[J0POBBSI, JICKTPOHHOE 00ydIeHHe, TUCTAHIIMOHHbIC
00pa3oBaTeIbHBIE TEXHOJIOTHH MPEIyCMaTPUBAIOT BOSMOXHOCTG IIpHeMa-Tiepeiaui HH(GOPMAIUY B JOCTYMHBIX IS HUX
(hopmax.

Peanu3zanust AMCOUIUINHEI C TPUMEHEHHEM 3JIEKTPOHHOTO 00ydeHHs], IMCTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (anee
— 30, J0T) ocymectpnsieTcs: Ha 0OCHOBaHUU «[10J103KeHNMS O peann3ai OCHOBHBIX U JIOTIOJTHUTENBHBIX 00pa30BaTeIbHBIX
IpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUs U AUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH B (heiepaTbHOM
roCyJapcTBEHHOM OIO/XKETHOM 00pa30BaTe/IbHOM YUPEXKACHNUH BbICIIEro o0pazoBanus «UenssOMHCKUIN rocyiapcTBEHHbIN
yHHEBepcHUTeTY, «[10705KeHNs 0 TTopsAAKe 3aUeTa 00YJIAONIIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO A TETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCLHUILIUH (MOY/EH), MPAKTHUK, JOMOJHUTEIBHBIX
00pa30BaTENLHBIX MPOTPAMM MMOCPESICTBOM MEKTPOHHON HH(POpMaIMOHHO-00pa3oBaTenbHOl cpensl ®PT'BOY BO
«Uenl'Y». B nckmoanTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IIPH peann3aiui 00pa30BaTeNbHON IS TETFHOCTH ¢
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIePEUeHb IEKTPOHHON HH(POPMAI[HOHHO-
00pa3oBaTeNbHON Cpelibl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIUITIJIMHBI OBYYAIOIIMMHUCH C
NHBAJIMJHOCTBIO U OT'PAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbA

OcBoeHHE TUCLUIUIMHBI HHBAIWAAMH M JIMIAMU C OTPAaHMYEHHBIMH BO3MOXKHOCTAMH 3J0POBbSl OCYLIECTBISETCA C
UCIIONIb30BAaHNEM CIEHHAIBHBIX TEXHHYECKHX CpPEICTB M HMH(OPMALMOHHBIX TEXHOJOTHH, MNPENOCTaBIseMbIX PecypcHbIM
y4e0HO-METOJMYECKUM IIEHTPOM IO OOYYEHHIO MHBAJIMIOB M JIMI] C OTPAaHWYCHHBIMH BO3MOXHOCTSIMH 310poBbs Yenl'V mo
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3ampocy oOydatomierocs (MOOWIIBHBIC CIICIMANBHBIC TEXHWYECKWE CPEACTBAa JUIL JIMIl C HAapYIICHHSIMH 3peHHI H C
HapyIICHUEM CIlyXa, aCCUCTHBHBIE HH(POPMALMOHHBIE TEXHOJIOTHH).

ITpu HeoOxXoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul MPOBEICHUS IPAKTHUECKUX HIIH
7a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIIENHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIlUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JIYIIB).

B yueOHble aymuropuu obecreunBaeTCs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOmMXCS C WHBAIMJHOCTBIO U C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBsl. B Kaxmoll ayguropuu, Tae OOy4aroTcsi MHBAIWABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOIMYECTBO MECT I OOYJAIOMUXCI C YyIeTOM
HapyLeHUH UX 340pOBbsl.

Jnst ocBOGHMS IMCLIUIUIMHEI MHBAJIMAAM M JHMIAM C OTPaHHYCHHBIMHM BO3MOXKHOCTSMH 3[0POBbSl IIPEIOCTABIACTCS TOCTYH K
MeYaTHBIM HCTOYHHWKAM, MMEIONIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CIIEIUANBHBIX TeXHHYECKHNX U IMPOTPAMMHBIX CPEJCTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(opMe >IeKTPOHHOTO JOKyMeHTa B poHAe HaydHOH 6ubmuorekn Yenl'Y wiH 371eKTPOHHO-OMONIMOTEUHBIX CHCTEMAX.
VY4eOHO-MeTOANYECKHe MaTepHaNbl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0POBBSI IIPEOCTABIIOTCA B (hOpMax, agalTHPOBAHHBIX K OTPAHMYCHUSM HX 3[0POBBS M OCOOEHHOCTSAM BOCIpPUSTHS
nHpOpMaLIUK.

Jnst MHBaNMMIOB M JIMI{ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
HOJIHOCTBIO OCYIIECTBIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

IMpu mpoBemeHMM MPOMEXYTOUHOH AaTTECTAI[MM IO JUCHHUIUIMHE OOYJAIONMMCS C HHBAIUAHOCTBIO U C OTPAHWYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 10 MX 3asABJICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
WHIVBHIYAITbHBIX OCOOCHHOCTSH WHCTPYKIMH O TMOPSIKE MPOBEIACHUS MTPOMEKYTOYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTH OTBETOB Ha 3a/aHMA (IIHCEMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHCHEMEHHO mpudTom bpaiins, ¢
UCIIOJIb30BAHNUEM YCIIYT aCCHCTEHTA, YCTHO).

IIpn mpoBeneHHWH NPOLEAYPHl OLECHUBAHMS PE3YIBTATOB OOY4EHHS WHBAJIUAOB M JIMI] C OIPAaHUYECHHBIMH BO3MOKHOCTAMHU
3I0POBBSl MPEIyCMaTPHBACTCS HCIIONB30BaHWE MpenocTaBieHHBIX Yenl'Y mimm  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WUX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEOOXOAMMOCTH WHBAIHIAM H JIMIAM C
OTpaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABIACTCS JOTIOJHUTENFHOE BPeMsl AJIs ITOJTOTOBKM OTBETAa HA 3aJaHMS,
MpoIIeTypa OIICHUBAHUS PE3YJIFTATOB OOYYCHUS MO AUCHUILTHHE MOKET IPOBOUTHCS B HECKOJIBKO ATAIIOB.
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