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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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IMporpamma auctmuiias " CynepKOMITBIOTEPH U MTapajuiebHast 00padoTka ganHbx'"; 03.03.02 "dusmka".

[porpammy muctmIuiHbl paspadoran(a)(u): npodeccop, a.H. Xyroposa O.I'. (Kadenpa panroacrponomun, Beicimast nmikona
KnOeppU3MUIECKUX CUCTEM U TIPUKJIaJHON 31eKTpoHuKH), Olga.Khutorova@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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTD MPOBOJIUTH HAYYHbIE UCCIIEI0OBAHUS B U30PaHHOM 00JIaCTH SKCIIEPUMEHTAJIbHBIX

i (wm) [AreopeTnueckux UCCIENOBaHMIA C IOMOLIBIO COBPEMEHHON PUOOPHON 6a3bl (B TOM

[YHCIIe CI0XKHOTO (pU3NUecKoro 000pyJoBaHUs) U NH(POPMALIMOHHBIX TEXHOJIOTHH € yYeTOM
OTEYECTBEHHOT'O ¥ 3apyOeKHOTO OIBITA

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

MIPUMEHSTh TTOJTyYeHHbIC 3HAHUS Ha MTPAKTHKE.
JloKeH yMeTh:

NPUMEHATH [TOJy4YeHHbIE 3HAHUS Ha MIPAKTHKE.

JlomxeH Bl1afeTh:

HaBbIKaMU p€aIn3allii METOAOB MAapaJIJICJIbHOIO MPOrpaMMUPOBAHU S, UCITIOJIb3Ysd COBPEMEHHBIC CPEACTBA U OUOINOTEKU.

2. Mecto guctnmmasl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruivHa (Momyib) BKodeHa B pasaen "B1.B.JIB.01.02 Jucturumiast (MOmysm)" OCHOBHOM MPpodecCHOHATLHON
obpazoBartensHOH mporpammbl 03.03.02 "dusuka (Pusrka KBAHTOBBIX CUCTEM U KBAHTOBBIE TEXHOJIOTUH)" U OTHOCHUTCS K
JuctmrimHaMm 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMK 00pa30BATEIbHBIX OTHOIIICHUI.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. 0O6bem JAUCIIITIJINHbI (MO,[lleﬂ) B 3QY€THLIX €/IMHUIAX ¢ YKa3aHUEM KOJNYE€CTBA YaCOB, BbI/1I€JICHHBIX HA

KOHTAKTHYIO Pa0oTy 00y4awImuxcsa ¢ npemnogasareemM (10 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSTEbHYIO
padoTy odyUyarommxcs

O01mas TpyJOeMKOCTb AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (ble) eHUII(bI) Ha 72 Yaca(oB).

KonraktHast padota - 39 uaca(oB), B TOM urciie Jekiuu - 20 yaca(oB), mpakTUIecKue 3aHstus - 18 yaca(oB), 1abopaTopHbie
padoTs! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - 1 yaca(oB).

CamocrositesibHast padota - 33 yaca(oB).
Koutposns (3auér / sx3amen) - 0 yaca(oB).

Popma MpomMekRyTOYHOTO KOHTPOJISI JUCLUIUIMHBL: 3a4eT B 5 ceMecTpe.

4. Conep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IIaH KOHTAKTHOH H CaMOCTOSITeJbHOM Pa6oThl 0 JUCHUILINHE (MOIYJIIO)

Buapl 1 yachl KOHTAaKTHOM PadoThl, Camo-
HX TPYA0E€MKOCTb (B 4acax) CTOS-
N Pazeant qucuuminnbt / Ce- Texuun, lexnun(lIpaxTu-[[IpakTu-JIadopa-UIaopa-| TeJIb-
MonayJast MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BansaTHA,| B3J. [padoThl| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
1. [Tema 1. Beenenue. 5 2 0 0 0 0 0 4
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 2. ApXUTeKTypa COBPEMEHHBIX
2. |MHOrOIPOLIECCOPHBIX BEIYUCIUTEIBHBIX CUCTEM. 5 2 0 0 0 0 0 4

Tema 3. IlporpammHas opraHu3anus

3. [BBICOKOIIPOM3BOAUTENBHBIX BEIYMCIUTENBHBIX 5 4 0 0 0 0 0 6
CHCTEM.
Tema 4. IIpakTrKa MporpaMMHPOBAHHUS C

4. |ucrosib30BaHUEM COBPEMEHHBIX OMOIMOTEK. 5 12 0 18 0 0 0 19
1Toro 20 0 18 0 0 0 33

4.2 Cogep:xkanne QUCIUAILITHHBI (MO TyJIs1)
Tema 1. BBegenue.

BBeHeHI/Ie. BLICOKOHpOI/IBBOIII/ITeJ'[I)HLIe BBIYKCJIUTEIILHBIE CUCTEMBI K 00JIACTH UX NPUMEHCHUA. HpOI/I3BOHI/ITeJ'II)HOCTb
BBIYUCJIMTCJIbHBIX CUCTEM. ]_leJ'II/I 1 Ha3HAa4Y€HHUE Kypca

OcHoBHbIE pa3jielbl Kypca. Meroandeckrue peKOMEHIaluy 10 U3y4YeHHIO Kypca
O630p smreparypsl. KpaTkast icTopusi KOMIBIOTEPHBIX TexHOJOTHHA. [Ipon3BonuTebHOCTS cyniepkomibiorepoB. TOP 500.

Tema 2. ApxuTeKTypa COBpeMeHHBbIX MHOTOIIPOIIe CCOPHBIX BHIYNCJINTEIbHBIX CHCTEM.

ApPXUTEKTYpa COBPEMEHHBIX MHOTOMPOIIECCOPHBIX BHIUMCIUTENBHBIX cUCTEM. OCOOEHHOCTH APXUTEKTYPBI [UIs1 YBEIMUCHUSI
MIPOU3BOUTENHHOCTH KOMITbIOTEpOB. Kiaccudukaiyu BerauciutenbHbix crctem OnubHa. Knaccudukaiy BelYUCIUTEIbHBIX
CHCTEM IO TUITY PACTIpE/Ie/ieHusI TaMsITU. Pacripe/ieieHHbIe CUCTEMBI M TPU/I-TEXHOJIOTMH. BBIYMCIICHUS Ha BUIEOKAPTAX.
Texnonorus Cuda/

Tema 3. HpOI‘paMMHaH OpraHu3anusa BbLICOKONPOU3BOAUTECJIbHBIX BBIYUCIUTECJIbHBIX CUCTEM.

OcoGeHHOCTH MPOrPaMMUPOBAHUS MAPAILIENIbHBIX BhIUKMCICHHUI. Moiei BHIYUCIIEHUH 1 pecypehl apanesumsma. [Tokasarenn
3 HEKTUBHOCTH MAPALIEIBHOTO aMrOpUTMa. 3aKOHB AMana

Dtarnsl pa3paboTKH MapaJUIeBHOTO anropuT™a. I1porpaMMHbIN ypoBeHb OpraHM3alMy apalie/IbHbIX BHIYUCIICHUH.
Jexomnosunus (TpuBHAIbHAS, (DYHKIMOHATIBHAS, TI0 AaHHBIM). [InaHnpoBaHNe KOMMYHHUKALH.

Tema 4. [IpakTHKa NPOrpaMMHPOBAHUS C HCNOJb30BaHNEM COBPEMEHHbIX OHOJIMOTEK.

[IpakTHKa MpOrpaMMHUPOBAHUS C UCTIONB30BAHHEM COBPEMEHHBIX OnOmoTek Ha ipumepe OpenMP. Moneib
nporpammupoBanus u TepmuHonorusg OpenMP. Qupextussl 1 OcHoBHBbIE (hyHKIIMM OpenMP.

Hupextussl npenpoueccopa. Pynkumu OpenMP. [Tepemennsie okpyxenus. O0mias u pasjesnsemMas HaMsTh.
MsuoronorounocTb. Padora ¢ nukinamu. CUHX poHU3aLus MOoToKoB. OlieHKa BPeMEHHOM CJIOKHOCTH.

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThI 00yJaIOMMXCS 10
JUCHATINHE (MO/LYyJII0)

CamocTosTesbHas padoTa 00yJaIOIIMXCs BEIIOIHAESTCS MO 33AaHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTess, Ho 6e3
€ro HeloCpeACTBeHHOro yyactust. CamocTosiTesbHast paboTa MOAPa3AenseTcsl Ha CaMOCTOSITEbHYI0 paboTy Ha ayANTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO padoTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U IPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOMN paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHN, HallpaBJIeHHbIE Ha 3aKpeTieHNe 3HaHWI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTLIMHE.

OpraHI/I3au1/15{ CaMOCTOSITEIbHOM pa6OTI)I 06yqaloumxc5{ PEriIaMEeHTUPYETCS HOPMATUBHBIMU JOKYMEHTAMMU,
y‘{e6HO-M€TOHI/I‘IeCKOﬁ HHTepaTypOﬁ 1 3JICKTPOHHBIMUA 06pa3OBaTeHLHLIMI/I pecypcamu, BKJIIOYasd:

IMopsnok opraHU3anMK U OCYIIECTBIEHUs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM CelMaIuTeTa, IPOrpaMMaM MarkuCTpaTyphl (YTBEPK/IEH MPUKa30M
MuHKCTEepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

[Mucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHunit"
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) depepasbHOro yHUBEpCUTETA
TolII-500 - https://top500.org/
ILIOP "BbICOKOIPOU3BOAUTENbHBIE BHIUMCIUTENBHBIE cucTeMbl” - https://edu.kpfu.ru/course/view.php?id=5612

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIIAHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIOYAET OUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNIas HHDOPMAITHS:

— COOTBETCTBUE KOMIIETEHIMH IJIaHUPYEMbIM pe3y/ibTaTaM 00ydYeHHsl IO JUCIUIUIMHE (MOJLYJIO0);
— KpUTEpUH OLICHUBAHUS C(OOPMUPOBAHHOCTH KOMIIETEHIIUH;

— MeXaHu3M (pOPMHUPOBAHUSI OIIEHKH 10 TUCHUTUTUHE (MOAYJIIO);

— OMHUCAHKE MOPS/IKA PUMEHEHHU ST ¥ TIPOLEyPhl OLIEHUBAHUS [JTs1 KAX/I0rO OLIEHOYHOTO CPE/ICTBA;
— KpUTEpUH OLICHUBAHUS JJIs1 KKJIOTO OLIEHOYHOTO CPEJICTBA;

— COACPIKAHNEC OLEHOYHbIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, NpEeabABIIACMbBIC K JICI?ICTBI/IHM 06yqa101111/1xc;1, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMMCS B OTHOM W3 JIBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAATENSIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromnyecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE I10 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKON.

DIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEICHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILIEKTOBAH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0O U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia JuLl, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJIHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 10oroBopoB KOV ¢
IpaBOOOJIaJaTesIMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Experimental Parallel Algorithmics - http://www.umiacs.umd.edu/research/EXPAR/
Jlextmsa xknactepel 1 MPI - https://www.youtube.com/watch?v=LNw6dbCQrEE
Petitunr cynepkommbiorepoB CHI - http://top50.supercomputers.ru/

Peiitunr cynepkommnsiorepoB TOP500 - http://www.top500.org/

CalT O MapaJuIeSIbHBIX TEXHOJIOTHSX - http://www.parallel.ru/

9. MeToanuecKHe YKa3aHUA AJIA 00YUAIOMIMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToauuecKue peKoOMeHIamun

JICKIINHU Twn 3aHATHS: 0O3HAKOMJICHHE C HOBBIM MaT€pHUaJioOM. Hepez[ HeKL[PIeﬁ PEKOMEHAYETCA IMPEABAPUTEIIBHO
O3HAKOMMTBCA C HpOI‘paMMOﬁ Kypca, pPEKOMEHJOBAHHBIMA NCTOYHUKaAMH, KOHCIIEKTUPOBAHUE PEKOMEHAOBAHHBIX
HMCTOYHHUKOB C IIEJIbIO BBIICJICHUA OCHOBHOI ey Jekuu. Ha JIEKOUU PEKOMEHAYETCSA KpaTKI/Iﬁ KOHCIIEKT
OCHOBHBIX MOMCHTOB, aKTUBHas pa60Ta n O6C)/)K,[ICHPIG CIIOPHBIX BOIIPOCOB C ITPEIIOAaBaTEIEM.
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Bujg paéor MeToanuyeckue peKOMeHIalu

MpaKTUYECKUe | 3aHATHS MIPOBOAATCS C IEJIbI0 IPHOOPETEHUS MPAKTUIECKUX HABBIKOB aJITOPUTMH3AIINH, IPOTPaMMHUPOBAHHUS,
3aHSATHUSA TECTUPOBAHUS M OTJIAJKH MPOrpaMM Ha KOMIThIOTEpE C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHI U

WHCTPYMEHTAJIBHBIX CPEJICTB.

1. ITocraHoBKa 3agaum;

BripabatsiBaeTcst TouHasi (pOpMYJIMPOBKA TSN 3aJa4u.

Ocymectrisiercs: (hopMaTU3aIvst OIMCAHUS 3aJIa9d, TO €CTh COOTHOIIIEHHUST MKy BeJIMTUMHAME BHIPAKAIOTCS C

TIOMOIIIBI0 MATEMATHYECKUX (POPMYIL.

2. IlocTpoeHue anropurMa peleHusl.

3. BBOJ ITpOorpaMmbl B KOMIIBIOTED M €€ TPAHCIISIIHS

4. Otnajka mporpammer;, Ha sTame oTiaaku ciieiyeT npeaycMOTPeTh TIATEIbHOE TECTUPOBAHUE MTPOTPAMMBI.

TecTh TakXke MO3BOJIAIOT YCTAHOBUTD TPAHUIIBI IIPIMEHUMOCTH TECTUPYEMOH IMPOTPAMMBI.

camocTosi- | OCHOBHBIMY BHIAMH CAMOCTOSITEJIHON PaOOTHI SBIISIIOTCS:
TenbHas paboTa

MIPOrPaMMBl, YCTAaHOBJIEHHE CBSI3M C PaHee ITOJTyYeHHBIMU 3HAHUSMH, BblieJIeHre HanOoee 3HAYMMBIX 1
aKTyaJIbHBIX IPO0JIEM, Ha M3YYEHHH KOTOPBIX ClieayeT 0OpaTUTh 0co00e BHUMAHHE U Ip.;

2) camocTosiTesIbHas paboTa MU OCMBICTIEHUH YueOHOW MH(pOpMAI|H, COOOIIAEMOl TIperoiaBaTesieM, ee
000011IeHre U KpaTKasl 3alKCh, a TAKXKE CBOEBPEMEHHAsI IOPaOOTKa KOHCIIEKTOB JIEKIIHIA;

3) nop6op, U3yUyeHHe, aHATM3 U TP HEOOXOAMMOCTH - KOHCIIEKTHPOBAaHHUE PEKOMEH/IOBAHHBIX HCTOYHHUKOB T10
y4eOHBIM JUCLMIUIMHAM;

4) BhIsSICHEHNE HanOoJIee CIIOKHBIX, HEMIOHATHBIX BOIPOCOB M X YTOYHEHHE BO BPeMsI KOHCYJIbTALIA;

5) MOArOTOBKA K KOHTPOJIBHBIM 3aHATHSM, 3aUeTaM;

6) BBHINIOJIHEHHUE CIIEUAIbHBIX YYEOHBIX 3aJaHUH, TPElyCMOTPEHHBIX YUeOHOW MPOrpaMMOit;

1) mpenBapuTebHASI HOATOTOBKA K ayIUTOPHBIM 3aHATHAM. Takas MOArOTOBKA NperonaraeT u3yueHue y4eOHoml

3a4eT Ha 3a4ere CtyneHTy npejiaraercst OTBETHTh Ha 2 BOIPOCa MO BLIOPAHHOMY OWJIETY, Ha MTOATOTOBKY K KOTOPBIM
otBoautcs 40 MuHyT. Ha kaxplii BOIIPOC CTyJEHT OTBevaeT 5-15 MUHYT, elle S MUHYT OTBOAUTCS Ha
JOTIOTHUTEIBHBIIA BOIIPOC, KOTOPBIIA MOXKET OBITh 3a/IaH IIpernojaBaTesieM U3 JI000ro pasjena Kypca 0 CIUCKY
BOIPOCOB K 3a4eTy, BbIJAHHBIX CTY/IEHTaM.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMAMOHHbBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO TUCIMILTIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei mporpaMmme JUCHMUIUTAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILITHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIHHE (MOYJIO) BKIIIOYAET B ce0s1 CleayoIIne
KOMIIOHEHTHI:

[NomemieHust 4151 caMOCTOSATENBHON paboThl 00YYAIOIIMXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOJBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" U obecniedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayAUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeeM, yKOMIUIEKTOBaHHBIE CIIEIIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 prHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTeprasioB.
MynpTUMeauiHAs ayAUTOPUSL.

12. CpeacrBa aganranuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[Tpu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIIeYIOIIe METO/Ibl U TEXHOJIOTUH, O0JIerJyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YUAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 3[I0POBbSI:
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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;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;
- IPUMEHEHHE JIUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadr MH(GOpPMaluy, OpraHu3aliy PasindHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yvalolerocs ¢ nNpernojaBaTeieM, B TOM Yicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHbI /15 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOBMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, TPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIaJaMH U 3aIIUThI BHITOJIHEHHBIX paboT, MPOBEIEHUsI TPEHUHIOB,
OpraHu3alUK KOJUIEKTUBHOM paboThI;

- 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 PT'OC BO u yue6HbsIM 1utanoM no Harpasiennio 03.03.02 "dusuka”
U TpouiTio NOAroToBKU "PU3MKA KBAHTOBBIX CICTEM U KBAaHTOBbIE TEXHOJIOTUH .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B./]B.01.02 Cynepxomnviomepwvl U naparienvHas oopadomka
OaHHbBIX

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue nogrorosku: 03.03.02 - dusrika

Ipodunb noxroroBky: PuU3NKa KBAHTOBBLIX CUCTEM U KBAHTOBBIE TEXHOJIOTUU
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Xyroposa O.I'. OcHoBHI pa6oTsl ¢ 6ubmotekoit OpenMP : yyeGHO-MeToxmueckoe nocodue / Xyroposa O.I'. - KazaHb:
Kazan. yu-1., 2022. - 26 c. - Tekcr : anekrponHsiid. - URL:

https://dspace. kpfu.ru/xmlui/bitstream/handle/net/173282/F_Khutorova_OpenMP_1.pdf ?sequence=-1 (nara obparueHus:
05.05.2022). - Pexum gocTymna: OTKpPBITHIH.

2. Xyropoa O.I". OcHoBbI paboThl ¢ 6udorekoit MPI. YueGHo-MeToquueckoe nmocodue / Xyroposa O.I'. - Kazans: Kazan.
YH-T., 2022. - 32 c. - Tekcr : anexTpoHHbIi. - URL:
https://dspace.kpfu.ru/xmlui/bitstream/handle/net/173281/Khutorova_MPI_1.pdf?sequence=-1 (nata obpamenusi:
05.05.2022). - Pexum gocTyna: OTKpPBITHIH.

3. JIynun C. A. u ap. TexHonornu napajuiebHOrO IporpaMMHUpoBaHus: YueOHoe nocodue: 1 - Mocksa: M3narenbckuit [Jom
'@OPYM, 2021 - 206 c. - URL: http://znanium.com/catalog/document?id=367811 (nata obpamenus: 05.05.2022).

JomnoJiHUTEILHAS JJUTEpaTypa:

1. Tenrrun I'. M. BeeieHre B cCOBpeMeHHbIE BBICOKOIPOU3BOIUTEIbHBIE BHIYUCIUTEILHBIE CUCTEMBI [ TeKCT: 31eKTpOHHBIN
pecypc] : yuebHO-MeToandeckoe nocodue / Tenrun I'. M., Xytoposa O. I'., 3unus [1. I[1. ®I'AOY BIIO 'Kazan. (ITpusosk.)
denep. yu-1', Un-T pusuku, Kad. paguoacrponomun .- [U3a. 2-e, ucnp.] .- Dnexrponnsie nqanubie (1 dair: 0,73 Mo) .- (Kazanb
: Kazanckwii penepanbubiii yausepcutet, 2015) .- 3ari. ¢ sxkpana .-Kazanb, 2015. Pexum goctyna: TOJIbKO AJisl CTYAEHTOB U
corpyanukoB KOV .- URL:http://libweb.kpfu.ru/ebooks/06-1Ph/06_45_001012.pdf

2. Tonopkos, B.B. Monenu pacnpeneieHHBIX BRIYUACICHAN [DJIeKTPOHHHIN pecypc] : MoHOTpadusl. - DIeKTpoH. JaH. - M. :
Puzmarmur, 2011. - 319 c. - Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_id=2339

3. deporos, U. E. INapannensHoe mporpaMmmupoBanue. Mojesu U npueMsl : pakTrudeckoe rnocodwue / 1. E. denotos. - Mocksa
: COJIOH-IIpecc, 2020. - 390 c. - (Cepust 'Budmmoteka npodeccuonana'’). - ISBN 978-5-91359-222-4. - TekcT : 3JIeKTPOHHBII.
- URL: https://znanium.com/catalog/product/1858781 (mara obpamenus: 05.05.2022). - Pexum nocTymna: 1o mojmmcKe.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B./]B.01.02 Cynepxomnviomepwvl U naparienvHas oopadomka
OaHHbBIX

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.03.02 - dusrika

ITpodunb noaroroBky: PuU3MKa KBAHTOBBIX CUCTEM U KBAHTOBBIE TEXHOJIOTUY
KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

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 ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.
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