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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy AUCHUTUTHHBL pa3padoTaii(a)(u): accucteHt, 0.c. Mapkuna A.I'. (kadenpa NpUKIIaJHON MAaTEMATUKU 1
HCKYCCTBEHHOTO MHTEJUIEKTa, OTAEIeHNe IPUKIIaJHON MaTeMaTuky 1 uHopmatuku), AngGMarkina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
IK-8 Pa3paboTka 1 oTIajiKa MporpaMMHOTo KOJa, MpoBepKa paboTOCIOCOOHOCTH U pehaK TOPUHT

KOJa MPOrPaMMHOIO OOecIeYeHU s

ITK-9 MHTerpanysa nporpaMMHBIX MOJYJIEN 1 KOMIIOHEHT ¥ Bepr(HKaLUs BBITYCKOB IPOrPaMMHOTO
MpPOIYyKTa, MPOEKTHPOBAHNE IPOrPAMMHOTO 0OeCTIeYeH

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):
IoyokeH 3HATh:
- HHCTPYMeHTHI TexHoJioruu OpenMP;

- TEOPETUYECKUE OCHOBBI 1 HAOOP KIIACCHYECKHX CIIOCOOOB MPOBEPKH pabOTOCTIOCOOHOCTH U pehaK TOPHHTa IIPOrPAMMHOTO
KOfa;

- METOJIbl ¥ IPUEMBI pa3pabOTKK M OTJIAJIKK ITPOrPaMMHOI0 KoJja ¢ MOMOIIbIo TexHosoriu OpenMP juist nposesieHust
BBICOKOITPOM3BOIUTEIbHBIX BHIUMCIICHUIA;

- OCHOBHBIE ITPAKTHYECKHE IPHEMbI MHTETPALlK IIPOrPAMMHBIX MOJYJIEH M KOMIIOHEHT, pa3pabOTaHHBIX C TIOMOIBIO
texHonoruu OpenMP.

HoykeH ymeTh:

- IPUMEHATb UHCTPYMeHTHI TexHostorr OpenMP 17151 HanvcaHysa TPOrpaMMHOIO KOJa;

- BBISBJIATH OLIMOKY B IPOIPAMMHOM KOJie, IPMMEHSATh METOABI U ITPUEMbI OTJIaAKU IIPOrPaMMHOTO KOJIa;

- IPUMEHSTh METO/IBI U CPEAICTBA ISl pehaKTOPUHTA M ONTUMHU3ALIMY ITPOTrPAMMHOTO 0OECTIeUeHNsI C TIOMOIIBIO TEXHOJIOTHI
OpenMP;

- IPUMEHSATh METOABI U cpelcTBa COOPKU NMPOrPaMMHBIX MOIYJIeH, pa3pabOTaHHBIX C IIOMOIIBIO TexHoaornu OpenMP;
- IpUMeHATh TexHosoruio OpenMP 11t pOoeKTHPOBaHUS ITPOTrPAaMMHOTO 0OECTIEUYSHH 1.

I[OJ'DKCH BJIagCTh:

- OIIBITOM pa3pa60TKI/1 " OIITUMM3ALIU ITPOTPAMMHOIO KOJad € UCIOJIb30BAHUEM TCXHOJIOTMA OpenMP JJIs1 IPOBEICHU A
BBICOKOITPON3BOAUTEIIbHBIX BbI‘IPICHeHHfI;

- HaBBIKAMU OTJIaJKH MPOrpaMMHOr0 KOjia Ha YPOBHE IIPOTrPAMMHBIX MOJIyJIeH, IPOBEPKU pabOTOCIIOCOOHOCTH U
pedakropuHra Kojia mporpaMMHOT0O OOeCTIeueHus;

- OIIBITOM Pa3pabOTKH MpoLeayp COOPKU MOAYJIEH M KOMIIOHEHT IPOTrPaMMHOT0 0OecIieYeHu;
- UHTerpalyy POrpaMMHBIX MOJYJIel, HAIMCAHHBIX ¢ MOMOIIbI0 TexHojoruu OpenMP;

- OIIBITOM MPOCEKTUPOBAHUSA ITPOTrPAMMHOIO obecrieueHns ¢ INOMOIIBbIO TEXHOJIOTMH OPCHMP JJIs1 IPOBEICHU A
BBICOKOITPONU3BOAUTEIIbHBIX BBIUKCJIEHHH.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuriimHa (MoayJib) BKoueHa B pasaen "b1.B.JIB.02.01 Juciurivzel (Moayin)" 0CHOBHON npodheCCUOHATIbHOI
obpasoBarenbHO# porpammbl 01.03.04 "TIpuknaanas matematuka (IpukiiagHast MaTeMaTrKa)" ¥ OTHOCUTCS K AUCHUTUIRHAM
nio BeiOopy vactu OITOIT BO, ¢hopmupyemoil y4acTHUKaMH 00pa30BaTeIbHbIX OTHOIIECHHUH.

OcBanBaercs Ha 3 Kypce B 6 cemecTpe.
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3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pPa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy oOyvaromuxcst

OO61m1ast TPyIOEMKOCTh AUCIMTUTMHBI COCTaBIIsAeT 3 3aueTHHIX(bie) enuHutl(bl) Ha 108 aca(oB).

KoHnraktHast padota - 72 yaca(oB), B TOM uncie Jekuun - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), 1abopaTopHbie
padoTsl - 72 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - 0 yaca(oB).

CamocTrositenbHass padoTa - 36 yaca(oB).
Kontpons (3auér / a3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIUILIMHEL: 3a4eT B 6 ceMecTpe.

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuununnb: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCKHe |TOPHbIE |TOpHbIe | Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. Tema 1. Texnonorua OpenMP. OcHOBHBIE TOHATHUA 6 0 0 0 0 12 0 5
U onpeesieHHs.
2 Tema 2. KoHcTpykuuu paszaesneHus padbot 6 0 0 0 0 16 0 6
WUTEepPaLlMOHHOTO THIIA.
3 Tema 3. Oneparyu CHHXpOHU3AIMH PadoT. 6 0 0 0 0 20 0 3
Tema 4. Ilpumenenne texnonorun OpenMP B
4. |pemeHnu 3aga4 BEYMCIATEIFHON MaTEMATHKU 6 0 0 0 0 24 0 17
lToro 0 0 0 0 72 0 36

4.2 Cogepskanne qUCIUATLUIHHBI (MO TyJIs1)
Tema 1. Texunoaoruss OpenMP. OcHOBHbIE NOHATHS U ONPe/IeJIeHUsI.

Kparkas ncropus pazsutust OpenMP 1 o6nacts npumenenunsi. OCHOBHBIE IOHSTUS U onpenesenus. Cpeacrsa
PeIaKTHPOBaHWs1, KOMITWIISLMM U 3aITyCKa Mapauie/IbHOM MporpaMMbl. Mofiesnb BBINOJHEHW S ' BETBIICHHe-CITUsIHIE .
Crpykrypa nporpammMsl OpenMP. Nauntmanusanys napauiesibHbIX MoToKoB. OrpesieieHne HoMepa IoToKa M KOJIMYecTBa
NOTOKOB. Pasrpannuenune nocryna K nepeMeHHbIM. KOHCTpyKIMuy paszienieHus: paboT He uTepanyoHHoro tuna. Popmar 3anucu
JUpeKTUB. JJupekTUBH sections U single.

Tema 2. KoHcTpyKuun pa3aeeHns padoT HTEPANHOHHOI0 THIIA.

dopmar 3anucu JUpeKTHB KOHCTpyKimu parallel for. Pacnipenenenue nutepauuii HuKiIa Mex1y MOTOKaMH BHYTPU
napajuiebHoi obaacT. CTaTiyeckoe v AMHAMUYecKoe pacrnpeneneHue ureparmid. Konerpykims reduction. O6nactu
BUJIMIMOCTY NEPEMEHHBIX BHYTPU KOHCTpYKImi parallel for u reduction. IapamnenbHas 06padoTKa OTHOMEPHBIX U JBYMEPHBIX
MaCCHBOB.

Tema 3. Onepanuu CHHXPOHH3AIHH PadOT.

Hcnosnb3oBaHue aToMapHbix onepanui. O6paboTka MaCCHBOB C TOMOIIBIO ATOMApHBIX onepaiuid. CHHXpOHHU3AIHsI TOTOKOB
BHYTPH NapajliebHON 001acTu. bappepHas cuHXxpoHu3anusi. Mcnosib30BaHue KPUTHUYECKUX CEKIMI B KAUeCTBE MEXaHH3Ma
CHHX POHU3ALIMK TTOTOKOB. OCOOEHHOCTH CMHX POHU3ALIMK TIOTOKOB Ha IpUMepax 00pabOTKY AByMEPHBIX M OJJHOMEPHbIX
MAaCCHBOB B NapaJuIeIbHON 00JIaCTH.

Tema 4. Ilpumenenue Texroaorun OpenMP B pemeHun 3a/1a4 BbIYHCJIUTETbHOI MaTeMaTHKH

PazpaboTka napasiesbHON TporpaMMBl 1J1s1 pellieHus 3a/iay BHIYMCIUTEIbHON MaTeMaTHKKY Ha MHOIOIIPOLIECCOPHBIX CUCTEMAaXx
¢ oOmeii mamsThio. [IpuHIMIE pa3paOoTKU MapalleNIbHbIX aJrOPUTMOB. AHAIN3 BHYTPEHHEH CTPYKTYphl aJITOpPUTMA U
BBIsIBJICHUE Napasuienu3Ma. Hanmrcanne 3¢peKkTHBHBIX NapaulesIbHBIX IPOrPAaMM U BBIIOJHEHNE aanTaluy
HOC/Ie/IOBATENIbHBIX ITPOrPaMM 10, MHOTOITPOLIECCOPHbIE CHCTEMBI ¢ 00LIell HaMAThIO.

5. IlepeyeHb yueOHO-METOUYECKOT0 00eCneYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yUJaoIMUXCs M0
JUCHUNIIHE (MOLYJII0)

3AE
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) desepasbHOro yHUBEpPCUTETA
OpenMP - https://www.openmp.org/
PARALLEL.RU - https://parallel.ru/tech/tech_dev/openmp.html

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)

DOoH/1 OIIEHOUHBIX CPEACTB MO AUCHUILINHE (MOJYJII0) BKIIOYAET OLEHOYHbIE MaTepHallbl, HAITPaBJIEHHbIE HA MPOBEPKY OCBOEHUS
KOMIIETEHIIUH, B TOM YKCJie 3HAHWUN, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHbBIE CPEeJICTBA TEKYIIETo
KOHTPOJISI U OLIEHOYHBIE CPEeJICTBA TPOMEXYTOUHON aTTECTAIIUH.

B (oHIe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TVIAHUPYEMBbIM pe3yJibTaTaM 00yueHHsI 110 AUCIUILTMHE (MOJYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTH KOMITECTEHITHI;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIMCaHUE MOPsIIKa IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OIEHOYHOTO CPE/ICTBA;
- KpUTEpHHU OLIEHWBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPpEeaAbABIIAEMBIC K )IeﬁCTBPIHM O6y‘-laIOI_HI/IXCH, AE€MOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DOHJ1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIO).

7. IlepedeHnb JUATEPATYPhl, HEOOXO0JUMOM JIJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe TUCIMIUIMHBL (MOJIYJIs) TPEAToJiaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM mTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBaHWH 3aKTi0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.W. Jlo6aueBckoro. OO0yyJaroniuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPAaBHJIaMHK TI0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AAHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOK TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [ApoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TIEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnwxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHMI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4nclia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILIAHY.

[epeueHb OCHOBHOI 1 IOTIOJHUTENBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe JUCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPY N3MEHEHNH KOMIUTeKToBaHus (hoHnoB Hayunoi 6uommorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAMOHHOM ceTn ""MHTEepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)
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Guide into OpenMP: Easy multithreading programming for C++ - https://bisqwit.iki.fi/story/howto/openmp/

The OpenMP API specification for parallel programming - https://www.openmp.org/specifications/

Komanpga MS Teams "TexHosnorust OpenMP" -

https://teams.microsoft.com/l/team/19%3acb6eb1039335470f8dae3fd59f01f0a7 %40thread.tacv2/conversations ?groupld=943dab03-b228

[NapannensHoe mporpaMMupoBaHue ¢ uctoib3oBanrneM OpenMP - https://www.intuit.ru/studies/courses/1112/232/info

9. MeToquyecKkne yKa3aHus /st 00y4arouuxcs Mo 0CBOEHUI0 JUCIHUILIMHBI (MOTyJis1)

Bujg paéor

MeToauuecKue peKoOMeHIamun

JabopaTopHbIe
paboThI

[Tpu BBINOITHEHUH TA0OPATOPHBIX PAOOT HEOOXOIMMO UCIIONIb30BATh TEOPETHYECKHUI MaTepual u3
TIPETIOKEHHOTO CIHCKA JIMTepaTypsl. Bee paboTel opueHTHpOBaHbI Ha iprMeHeHne TexHosnorun OpenMP B
pa3paboTKe MapaJuleJbHbIX POrPaMM JUTsl PeIeHHsI 32024 BbIYUCIUTEILHON MaTeMaTHKU. Y YeOHbI MaTepral
0 KaXI0W paboTe M3araeTcst MogpOOHO U COZIEPKUT HEOOXOUMBbIE MOSICHUTEIbHBIE CCHUTKH M YUeOHbIe
npuMepbl. Tekynye 3ananust Ha JabopaTopHble paboThI

BBIIAIOTCS KaKLYI0 HEZIENIO HA MPAKTHYECKOM 3aHATHH. Peannzanus JTaHHOH AMCLUIIINHBI PETIOaraeT Kak
OYHOE, TaK M JUCTAHIIMOHHOE (pOpMy OOYyUEeHHSI.

€aMocCTOsI-
TeJibHast paboTa

3ydeHne TaHHOTO Kypca MpeLyCMaTPUBAET CUCTEMATUIECKYI0 CAMOCTOSITENIbHYIO pabOTy CTYIEHTOB HaJ
TEOPETUIECKUM MATEPUAITIOM, TEKCTAMU PEKOMEH/IOBAHHBIX YUCOHUKOB U y4eOHBIX TOcOOuiA. OCHOBHOM IEJhI0
CaMOCTOSITEITbHBIX 3aHATHI ABJISIETCS YIyOJIeHHOE N3yUYeHHe OCHOBHBIX MTPUHIIUIIOB ¥ METOJIOB
pacnapasiieMBaHus MPOrpaMM Ha MHOTOIPOIIECCOPHBIX CHCTEMax ¢ 00MIel namsaThio. I1pu padote ¢ yueGHbIMU
NpUMeEpPaMH HEOOXOAUMO HAYUMThCs TIPOBOAUTD aHAIM3 BHYTPEHHEN CTPYKTYPhI AJITOPUTMA U BBISBIISATH
BO3MOXXHBIE YUACTKM mapasuiesnsma. [Ipi MoaroToBKe K KakaoMy 3aHATHIO HEOOXOIUMO 00paTUThCS K
PEKOMEHIOBAHHBIM y4eOHBIM MocoOusam. CaMocTosATebHAS paboTa 0 U3YUSHHIO Kypca MpeAnoiaraeT BHe
AyIUTOPHYIO paboTy. DTaIbl BHITOIHEHHUS CAMOCTOATENBHBIX padoT: 1. [TpocMoTp ydueGHOro mocodust 1
PEKOMEH/IyeMOM JIMTepaTypsl o Teme 3ananust. 2. CoctapiieHue pe3ioMe MPOYUTAHHON TJIaBbl COOTBETCTBYIOIIETO
paszena peKOMEHIyeMOro TeOpeTHYECKOro MCTOYHHUKA WK yyeOHUKa. 3. BhIMonHeHe 3aIaHui 10 TeMe U UX
KOMMEHTHPOBAHHE.

3a4€T

3a4€T HalleJeH Ha KOMITIEKCHYIO IPOBEPKY OCBOSHHUSI AUCUMIUIMHBL. OOydalomuiics orydaeT BOnpoc (BOIPOCHI)
60 3agaHue (3a1aHKs1) U BpeMsl Ha TIOITOTOBKY. 3a4€T MPOBOAUTCS B YCTHOM, IMCbMEHHOM MJIM KOMITBIOTEPHOM
dopme. OLieHNBaeTCs BlaJeHUE MaTepUaioM, €ro CUCTEMHOE OCBOCHHE, CIIOCOOHOCTh PUMEHSITh HYXHBIC
3HAHWSI, HABBIKY U YMEHHSI IPU aHaJIM3e NPOOJIEMHbBIX CUTYAlUid M PEICHUH NPAKTHYECKUX 3a1aHHU.

10. ITepeyenb nHQ OPMAIMOHHBIX T€XHOJOTHIA, HCMOJIb3yEeMbIX MPH OCYIIEeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedyeHb NPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEO0XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, CIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboyei Mporpamme JUCHMIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOI JJIsl OCYIIECTBJIEHHs 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Cleayiome

KOMITOHCHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" u oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM pabOTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIEHUATN3MPOBAHHON MeOebio (CTOJIbI

U CTYJIbS1).

KOMHI)IOTep W MIPUHTEP JIA paCII€YaTKN pa31aTOYHbIX MAaTEPUAJIOB.

KommbloTepHbIit Kitacc.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaomUXCcsl HHBAJINIOB U JIHIL C
OrpaHuYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe MIPUMEHSIIOTCS CIISAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIervyaoiime
BoCHpHsATHE UH(POPMALIUK 00YUAIOLIUMUCS MHBAIMIAMH U JIMIAMH C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- MPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 0OECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHUCJIE BUPTYAJIbHBIX TA0OPATOPHIA U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yyeO6HbIM 1utaHoM o Harpasienuio 01.03.04
"IlpukiaagHad Mmarematuka" u npocpuimo noarorosku "IIpuknaaHas matemarka'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./1B.02.01 Texnonoeusi OpenMP

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka
IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepaTtypa:

1. MansBrko A.A., [MapayuensHoe nporpaMMupoBanye Ha ocHoBe TexHosoruit OpenMP, MPI, CUDA : yue6HOe niocobue /
Manssko A.A. - HoBocuoupcek : Uzgatenscteo HI'TY, 2015. - 116 c. - ISBN 978-5-7782-2614-2 - Tekcr: anexTpoHHsI# // SBC
'Koncynbrant crygenra'’: [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785778226142.html (zara obparuenus:
18.01.2021). - Pexum goctyna: no NOJIHCKE.

2. ®enotoB, Y. E. Mozenm napajuiesibHOro mporpaMMHUpOBaHus: pakTudeckoe nocoodue / Penoros N.E. - Mocksa:
COJIOH-ITpecc, 2020. - 390 c. - (Cepus 'Budnmoreka nmpogeccuonana'). - ISBN978-5-91359-222-4. - TekcT : 31eKTPOHHBIH. -
URL:https://znanium.com/catalog/product/1858781 (nara o6pamenusi: 18.01.2021). - Pexum poctymna: o nojucke.

3. [Inemmucknii, H.B. MHOTrOnporeccopHble BEIYMCIUTEIbHbIE KOMIUIEKCH. TeXHOI0rnm rnapauiesi-Horo mporpaMMIpOBaHUS:
y4ye6Hoe nocooue / H.B. TlnemmuHckwii, V.H. Ilnempnckuii . - Kazanckuit denepanbubiii yauepeurer, 2018. - 80 c. - Teker :
anexTpoHHbIH. - URL: https://kpfu.ru//staff_files/F_1562889877/mcc18a.pdf (gaTa obpamenns: 18.01.2021). - Pexum
JOCTYIa: OTKPbITHIA.

4. Kapenosa, E. [I. OCHOBbl MHOTOIIOTOYHOT'O U Mapaule/IbHOrO MporpaMMKUpoBanust: yueOHoe nocobue / Kapernosa E.[I. -
Kpacnosipck: Cubupckuii pesiepaiibhblii yHuBepeutet, 2016. - 356 c. - ISBN 978-5-7638-3385-0. - TekcT : 9/IeKTPOHHbIM. -
URL: https://znanium.com/catalog/product/966962 (nata obpaiuerus: 18.01.2021). - Pexum gocrymna: no noimucke.

JomnmoJHUTEILHAS IUTEpATypa:

1. T'eprens, B. I1. Teopus u npakTuka napajuieJbHbIX BEIYMCIEHHH : yueOHoe nocooue / B. I1. T'epredb. - 2-e uzn. - Mocksa :
HWHTYUT, 2016. - 500 c. - ISBN 978-5-94774-645-7. - TexcT : aneKTpoHHbIi // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAs CUCTEMA. -
URL: https://e.Janbook.com/book/100527 (nata obparenus: 19.01.2021). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

2. Muxaiinn4aenko, K. B. [IporpamMupoBatue Ha si3bike Cu @ yueOHO-MeToaudeckoe nocodue / K. B. Muxaitnmnuenko, M. A.
Kysunuenko, B. C. fre. - 2-e uzg., crep. - Mocksa : ®JIMHTA, 2017. - 103 c. - ISBN 978-5-9765-3434-6. - Tekcr :
anektpoHHsIit. - URL: https://znanium.com/catalog/product/1583197 (mara o6parenus: 19.01.2021). - Pexxum nocrymna: 1o
TIOATINCKE.

3. Apsikos, C. B. ITapauienisHOe mporpaMmmupoBanue Haj ooiiel namsateio. OpenMP : yuebHoe nmocodue / C. b. Apbikos, M.
A. T'opopnuues, I'. A. lykun. - HoBocu6upck : HI'TY, 2019. - 95 c. - ISBN 978-5-7782-3796-4. - Tekcr : 3JeKTpOoHHbIH //
9BC 'Koucynbrant crygenta’. - URL : https://www.studentlibrary.ru/book/ISBN9785778237964.html (nata oOparieHust:
19.01.2021). - Pexum goctyna : 1o MojIucke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./1B.02.01 Texnonoeusi OpenMP

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHus1 mo oOpa3oBaTesibHOMN nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
"KoHCyJIbTaHT cTy/ieHTa", JOCTYIT K KOTOPOW MpeAocTaBiieH o0ydaniumMcsi. MHOronpoguiIbHbIN 00pa30BaTelibHbIi pecypc
"KoHCYJIbTaHT CTy/ieHTa" SIBIISIETCS 3IEKTPOHHOM Oubmoreynol cucremont (BC), npelocTaBsonel J0CTyII Yepes3 ceTh
HHTepHeT K y4eGHOM IMTepaType U JOMOJHUTEIbHBIM MaTeprajiaM, IPUOoOPETEHHBIM Ha OCHOBAaHUH MPSIMBIX JOTOBOPOB €
npaBoodaagatessiMu. [10THOCTBIO COOTBETCTBYET TPEOOBAHUSM (pefepabHBIX FOCYyJaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
BBICILIET0 00pPa30BaHMs K KOMIUIEKTOBAHUIO OMOIMOTEK, B TOM YKCIIE JEKTPOHHBIX, B YacTH (hOPMHUPOBaHHsI (DOHIOB OCHOBHOM
¥ IOTIOJTHATEIBHOM JTUTEPATYPBHL.
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