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

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 paspadorai(a)(u): npodeccop, a.H. (podeccop) Xyroposa O.I". (Kadenpa pagnoactpoHomumy,
Beicmias mkosa kubepu3nueckux CUCTeEM M MPUKJIAIHOM anekTponnkn), 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:

3HATh: BO3MOKHOCTU BBICOKOITPOU3BOIUTEIbHBIX BEIYUCIUTESbHBIX CUCTEM, TIPUHIIUAIBI X PA0OTHI; TOCTAHOBKY MPOOJieM
MOJICTUPOBAHUS CJIOKHBIX CUCTEM

HokeH yMeTh:

HCIIOJIb30BATh BLICOKOITPON3BOANUTEIIbHBIC BLIYUCIIUTEIbHBIE CUCTEMBI [JIA PEIICHUSA 3a1a4 HpO(i)eCCHOHEUILHOfI
ACATCIIbHOCTUUIIPUMEHATL METO/Ibl aHAJIN3a OOJIBIIHIX JaHHBIX Ha IIPAKTUKE

IloJoKeH BIIafieTh:

HaBBIKaMM peaM3aliii METO/IOB MapajljIe/IbHOTO NPOrpaMMUPOBaHUs IIPH PEIICHNH 33a4 PaJAno(pU3UKHI; METOAAMU
aHa/IN3a FKCIEPUMEHTAIBHBIX U MOJIE/IbHBIX. JAHHBIX, UCIIOJIb3Ysl COBPEMEHHBIE IIU(PPOBBIE TEXHOJIOTUU

2. MecTo nucuumjiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas quciuIuivHa (MOAyJib) BKodeHa B paszaen "B1.B.JIB.02.02 [ucuumiussl (MOAyM)" OCHOBHOH MPO(hecCrOHANBHOI
ob6pazosarenbHol nporpammsl 03.03.02 "®usnka (Prsnka KBAHTOBBIX CUCTEM U KBAHTOBBIE TEXHOJIOTUH)" M OTHOCHUTCS K
JucuyiuiHaM 1o Beioopy yactu OITOIT BO, gopmupyemoii yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUH.

OcBauBaercs Ha 3 Kypce B 5 ceMecTpe.

3. O0beM qucHUIUIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHHIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblJIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ Npeno/jaapareJemM (Mo BHAaM y4eOHbIX 3aHSATHII) 1 HA CaMOCTOSATENLHYIO
padoTy obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHHIX(bie) enuHuIl(bl) Ha 108 aca(oB).

KoHnraktHast padota - 69 yaca(oB), B TOM uKcIie JeKIun - 34 yaca(oB), mpakTHIeCKHe 3aHsTus - 34 yaca(oB), JabopaTopHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - 1 yaca(oB).

CamocTositenbHast padoTa - 39 yaca(oB).
Kontpons (3auér / s3x3amen) - 0 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIST TUCIUILIMHEL: 3a4eT B 5 ceMectpe.

4. Conep:xanue QUCHUIUINHBI (MOAYJs), CTPYKTYPHPOBaHHOE M0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEJIEHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHY€eCKHX YaCOB U BHAOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PA60ThI O AV CHHUIINHE (MO/IYJIIO)
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IMporpamma auctmuiias " CynepKOMITBIOTEPH U MTapajuiebHast 00padoTka ganHbx'"; 03.03.02 "dusmka".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) 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

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

Tema 1. BBeneHue. BbICOKOIIPOU3BOAUTENbHbIE
BHIYKCIIATEIIFHBIC CUCTEMBI B 33/1a9aX (PU3UKIL.

Tema 2. ApXuUTeKTypa COBPEMEHHBIX
2. [MHOrOIpOIeCCOPHBIX BHIUUCIUTEIBHBIX CHCTEM. 5 8 0 0 0 0 0 8

4.2 (Tovie gl APeTo i eHamOpaBHCAGR J151)

CI/IQTC 1 B334d,£[a HaX &)I/I3HKH. 0 0 25
CHCHYT Hpuymb ANTCABHQCTE
0 34 0 0 0 39
Vp(‘ﬂ

O630p smreparypsl. KpaTkast cTopusi KOMIBIOTEPHBIX TexHOJOTMHA. [Ipon3BonuTebHOCT cyniepkomibiorepoB. TOP 500.

Tema 2. ApxuTeKTypa COBpeMEeHHBIX MHOTOIIPOIIe CCOPHBIX BHIYNCJINTEIbHBIX CHCTEM.

ApPXUTEKTYpa COBPEMEHHBIX MHOTOMPOIIECCOPHBIX BHIUMCIUTENBHBIX cUcTeM. OCOOEHHOCTH APXUTEKTYPbI [UIs1 YBEIMUCHUSI
MIPOU3BOUTENHHOCTH KOMITbIOTEpOB. Kiaccudukaiyu BerauciutenbHbix crctem OnubHa. Kinaccndukaiy BeIYUCTUTEIbHBIX
CHCTEM IO TUITY PACTIpE/Ie/ieH s TamMsITU. Pacripe/ieieHHble CUCTEMBI M TPUJI-TEXHOJIOTUH. BBIYMCIIEHUS Ha BUIEOKAPTAX.
Texnonorus Cuda/

Tema 3. HpOI‘paMMHaH OpraHu3anusa BbLICOKONPOU3BOAUTECJIbHBIX BLIYUCIUTECJIbHBIX CHCTEM.

OcoGeHHOCTH MPOrPaMMUPOBAHUS MAPAILIEbHBIX BhIUKMCICHHUI. Mojienn BHIYUCIIeHU# 1 pecypehl apanesumsma. [Tokasarenn
3 HEKTUBHOCTH MAPAIIEIBHOTO aIrOpUTMa. 3aKOHBI AMana

DTarnsl pa3paboTKH MapaJUIebHOTO anropuT™a. I1porpaMMHbIN ypoBEeHb OpraHM3alMy apalie/IbHbIX BHIYUCIICHHUH.
Jexomnosunus (TpuBHaAIbHAS, (PYHKIMOHATIBHAS, TI0 AaHHBIM). [InaHnpoBaHNE KOMMYHHUKALH.

[pakTHKa IPOrpaMMUpPOBaHHUSI C UCTIOIBb30BaHUEM COBpPEMEHHBIX OubnmoTek Ha npuMepe OpenMP. Monenb
nporpammupoBanus U Tepmunosnorus OpenMP. [lupexktuBsl 1 OcHoBHBIE (byHKIME OpenMP.

Hupektussl npernporeccopa. Pynkmu OpenMP. [Tepemennsie okpyxerus. OOmmas u pa3uenseMast mamMsTh.
Msuoronorounocts. Padota ¢ nukiramu. CuHXpoHu3anus notokoB. OLeHKa BpeMEHHOU CIIOKHOCTH.

5. IlepeyeHb yueOHO-METOIUUECKOTO 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJaloMUXCs M0
JUCHUNIIHE (MO/LYJII0)

CamocrositesnpHast paboTa 00y4aroLIMXCsI BHIIOIHACTCS M0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEoaBaresisi, Ho 6e3
€ro HeMmoCPEACTBEHHOro yuacTusi. CaMocTosTeNnbHAasl paboTa MOAPa3ae/seTCs HA CAMOCTOSTENIbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIuXxCst BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOCHUE OTACIBHBIX TeM (Pa3/iesioB) AUCLUILUIMHEL, TaK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMocTosITeNbHON paboThl 00yUAIOLIHUECs YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 33JaHMsI, HAIIPABJICHHBIC HA 3aKPEIUVICHUE 3HAHUI 1 OTPAOOTKY YMEHHII M HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

OpraHu3alys CaMOCTOSITETIbHOU padOThl 00YYAIOIIMXCS PerJlaMeHTHPYETCs HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JTUTepaTypOil M SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECypCamMu, BKIIOYASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"
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IMporpamma auctmuiias " CynepKOMITBIOTEPH U MTapajuiebHast 00padoTka ganHbx'"; 03.03.02 "dusmka".

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
Google Colab - https://colab.research.google.com/

Peittunr cynepkommnbiotrepos - TOPS500 - http://www.top500.org/

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

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢one o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA,

- MeXaHu3M (pOPMHUPOBAHHUS OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIEAYPHI OLIEHMBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBA;
- KpUTepHH OIICHUBAHUS [T KaXJOr0 OIIECHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uasi TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IUIHBIX TUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iputoxkernun 1 K mporpaMMe TUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJISI 0CBOEHHS AU CIHMILINHBI (MO XyJIs)
OcBoeHMe TUCIUIUTMHBL (MOJIYJIsl) MPEAINoJiaraetT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM y4eOHOoM teparypsl. Jluteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B HayuHo# 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aioliiecs noayyaoT yueOHyIo TMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHbIE U3AaHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTpOHHBIH yHUBepcuTeT . [Ipn HCronb30BaHNM MTeYaTHBIX N3AaHUN OMOIMOTEUHBIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMHU U3 pacueta He MeHee 0,5 sk3emruisipa (st odydatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHOM TUTepaTypsl Ha
KaXJ0ro 00y4aromierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOI M IOTIOJHUTENIBHON Y4eOHON TMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHI JoroBopoB KOV ¢
npaBoodIagaTe MK SJIEKTPOHHBIX M3JaHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Onbmoreku KOY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

Experimental Parallel Algorithmics - http://www.umiacs.umd.edu/research/EXPAR/
Jlextms knactepsl 1 MPI - https://www.youtube.com/watch?v=LNw6dbCQrEE
Peittunr cynepkommnbiotepoB CHI - http://top50.supercomputers.ru/

Pevitunr cynepkommbiorepoB TOPS500 - http://www.top500.org/

CallT o0 mapasulebHbIX TEXHOJOTUX - http://www.parallel.ru/

9. MeToandecKne yYKa3aHHA UIA 00yJaIomMXCs 0 0CBOEHUIO JUCIUILIAHBI (MOXyJIsT)
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IMporpamma auctmuiias " CynepKOMITBIOTEPH U MTapajuiebHast 00padoTka ganHbx'"; 03.03.02 "dusmka".

Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKIIUN Twur 3aHATHSA: O3HAKOMJIEHHE C HOBBIM MATEPUAJIOM.

dopma 3aHTHUS: JIeKIKs B ayquropur. [lepe ieKipeil peKOMEHyeTCs MPeIBAPUTEIIBHO O3HAKOMHTBCS C
MPOrpaMMON Kypca, peKOMEHI0BaHHBIMUA UCTOUHUKAMHM, KOHCIIEKTUPOBAHUE PEKOMEH/IOBAHHBIX UCTOYHUKOB C
LIEJIbIO BBIJICJIEHUS] OCHOBHO# 11eJin JieKIu. Ha JIeKIuu peKOMeH/IyeTCsl KpaTKUi KOHCIEKT OCHOBHBIX MOMEHTOB,
aKTUBHAas paboTa 1 00CYkeHUE CIIOPHBIX BOIPOCOB C MPEMOJaBaTEIIEM.

npakTryeckue | Tum 3aHsATHS: MpakTHUeCKast (JJ]abopaTopHast) paboTa WU CeMUHAP.

3aHATUA Popma 3aHATHA: pelleHre 3a1a4 Ha KOMIbIOTEPE (CaMOCTOSTEIBbHO U B AyAUTOPHU 0] PyKOBOACTBOM
MpENoAaBaTes).
Llens - Hay4uTh IPUMEHSTH TOJMyYSHHBIE 3HAHUS HA TPAKTUKE, BBISIBUTH TOTOBHOCTb M CIOCOOHOCTb
HCIIOJIb30BATh B CBOEH HAay4YHO-NUCCIIEA0BATEILCKON AESATENIBHOCTH, OCYIIECTBUTH KOHTPOJIb 00yUeHu s,
MIPOJOJIKUTh CUCTEMATU3ALINI0 3HAHUI.

€aMoCTOSI- OCHOBHBIMHU BUJIAMU CAMOCTOATEIBHON PaOOTHI SABJISIOTCS:
TeJibHas paboTa
1) npeaBapuTeibHas MOArOTOBKA K ayAUTOPHBIM 3aHATHSAM. Takasi MOoAroTOBKa MpeJIoaraeT u3yyeHue yueOHom
[POrpaMMBl, YCTAHOBJIEHHE CBSI3M C PaHee MOJyUYeHHBIMHU 3HAHUSIMH, BbIIEIEHHE HanOOJIee 3HAUMMBIX U
AKTyaJIbHBIX TIPOOJIEM, Ha U3yYEeHUH KOTOPBIX CIIEyeT 0OpaTUTh 0COO0E BHUMAHKE U JIp.;
2) caMOCTOsATeNNbHAS paboTa TP OCMBICIICHUH yIeOHOM MH(MOPMAIMH, COOOIIAeMON MPernoiaBaTeseM, ee
00001IIeHHe U KpaTKasl 3aMiCh, a TAKKE CBOEBPeMeHHast T0paboTKa KOHCIIEKTOB JIEKIHI;
3) moabop, U3yueHue, aHaJIN3 U MPU HEOOXOTUMOCTH - KOHCTIEKTUPOBAHIE PEKOMEHIOBAHHBIX KCTOUYHUKOB IO
yUYEOHBIM [UCHUTLIMHAM;
4) BhIsICHEHUE HanbOoJIee CIIOKHBIX, HEMTOHATHBIX BOPOCOB U UX YTOUHEHHE BO BPEMsI KOHCYJIbTAIIHIA;
5) MOArOTOBKA K KOHTPOJIbHBIM 3aHSITHSM, 3a4eTaMm;
6) BBHINOJTHEHHUE CIIENUAIbHBIX YUEOHBIX 3aJaHUI, TPEYCMOTPEHHBIX YUeOHOU MPOrpaMMOit;

3a4eT [pu MOArOTOBKE K 3a4€Ty CTYAEHT JIOJDKEH MPABUIBHO M PAIIMOHATIBHO PACIUIAHUPOBATH CBOE BPEMsl, YTOOBI
yCIEeTh KAaYeCTBEHHO U HA BHICOKOM YPOBHE MOJArOTOBUTHLCS K OTBETaM IO BCeM BorpocaM. Bo Bpemsi moaroToBku
K 3a4eTy CTyJEHTBI TAKKe CUCTEMATU3UPYIOT 3HAHKS, KOTOPbIE OHU NPUOOPENH TIPY U3YUYeHUH Pa3/esioB Kypca.
[pu MOArOTOBKE K 3a4€Ty ClIEAyeT U3YyUHTh PEIaraeMyio JIMTepaTypy, KOHCIEKThI JICKIIUiA, 03HAKOMUTHCS C
BOIMpocamu. BaxxHO MOMHUTB, YTO PEKOMEHIyeMble YUeOHUKH U CIIeIMallbHAS IMTEPATypa IPU U3yUeHUH Kypca,
MMEIOTCS B PEKOMEHIOBAHHOM CIIMCKE JIMTEPATyphl B paboyeil mporpaMmme 1o JaHHOMY Kypcy.

Cry/ieHT B 1IeJIsIX MOJTyYeHHUs] KAUeCTBEHHBIX M CUCTEMHbBIX 3HAHUH JOJDKEH HAYMHATD MOJATOTOBKY K 3a4eTy
3apanee. [{J1s1 9TOro, Kak yxe OTMeyYasioch, UMEIOTCs B IIPOrpaMme JUCHMIUIMHBI [IPUMEPHBIE BOITPOCH K 3a4ETY.
[enecooOpa3HoO Mpy U3yUYEHUH Kypca MOJIb30BAThCS €ro y4eOHO-METOMUYECKUM KOMILIEKCOM.

Ha 3avere CTyneHTy npejiaraeTcst OTBETUTh Ha 2 BOIPOCA MO BLIOPAHHOMY OMJIETY, Ha MTOATOTOBKY K KOTOPBIM
orBoautcs 40 MuHyT. Ha KaXIpii BOIIPOC CTYyJEHT OTBeYaeT 5-15 MUHYT, elie S MUHYT OTBOAUTCS Ha
JIOTIOJTHUTEILHBIA BOTIPOC, KOTOPBIA MOXeET OBbITh 3a/1aH Mpero/iaBaTesieM U3 JJI000ro pasjena Kypca 1o CIucKy
BOIPOCOB K 3a4eTy, BblJaHHbIX CTyeHTaM.

10. ITepeyenb nHQ OPMAIMOHHBIX TE€XHOJIOTHIA, HCIOJIb3yEeMbIX PH 0CYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMaMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

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

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOUAET B ceOs1 CleayoIIne
KOMIIOHEHTHI:

[NomemnieHust 4151 caMOCTOSATENBHOM pabOTHl 00YYAIOIINXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOJBI 1
CTyJbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOMN C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" U odecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV,

VuebHble ayIUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 prHTEp AJIS pacnedaTKy pa3JaTOYHbIX MaTeprasIoB.
MynpTUMeauiHas ayAUTOPUSL.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

ITporpamma cocraBieHa B cootBeTcTBUM ¢ TpedoBaHusAMU PI'OC BO u yue6HbIM m1aHOM 110 Hanpasienuio 03.03.02 "dusuka”
U oo MOAroTOBKY "PU3MKa KBAHTOBBIX CUCTEM U KBAHTOBBIE TEXHOJIOTHH".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B./]B.02.02 Cynepxomnviomepwvl U naparienvHas oopabomka
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: 2023

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:
05.05.2023). - Pexum gocTymna: OTKPBITHIH.

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:
05.05.2023). - Pexum gocTyna: OTKpPBITHIH.

3. ®eporos, U. E. [MapayuensHoe nporpamMmmupoBanre. MoJesu U pueMsl : npaktideckoe nocooue / M. E. denotos. -
Mocksa : COJIOH-IIpecc, 2020. - 390 c. - (Cepus 'Budmmoreka npodeccuonana'). - ISBN 978-5-91359-222-4. - Tekcr :
anektpoHHsIil. - URL: https://znanium.com/catalog/product/1858781 (mara o6paruenus: 05.05.2023). - Pexum nocrymna: no
TIOATIHCKE.

JomoJHUTEIbLHAS IUTEPATYypa:

1. Ky3pmuy, P./. BerunciuTenbHble CHCTEMBI, CETH U TeleKOMMYHUKauu: yuebHoe nocoodue / P.1. Kyssmuu, A.H. [1ynkos,
JL.H. Kopmauesa. - KpacHosipck: Cub6. denep. yH-T, 2018. - 120 c. - TekcT: a5mekTpoHHbIH. - Tekct: anekrpoHHsi. - URL:
http://znanium.com/catalog/product/1032192 (nara obpamenust: 11.05.2023). - Pexum nocryma: mo HofaImicKe.

2. Kaperosa, E. [I. OCHOBB MHOTOIIOTOYHOIO ¥ MapasliebHOro MporpammupoBanus: yueObHoe nocodue / Kaperosa E.JI. -
Kpacnosipck: COY, 2016. - 356 c.: ISBN 978-5-7638-3385-0. - Tekcr: anextpoHHsIit. - URL:
https://znanium.com/catalog/product/966962 (nata odpamenus: 11.05.2023). - Pexxum goctyna: o noanmcke.

3. Tentun I'. M. BBesieHne B coBpeMeHHBIE BHICOKOIIPOM3BOANTEBHbIE BEIYMCIUTESbHBIE CUCTEMBI: YIeOHO-METOINUECKOE
noco6ue / Terrrun I'. M., Xyroposa O. I'., 3unun [I. I1. PI'AOY BIIO 'Kazasn. (IlpuBonk.) denep. yu-1', UH-T puzuku, Kad.
pamuoactporomud. - [U3n. 2-e, ucnp.]. - Dnekrpornsie qanubie (1 daiin: 0,73 M6)0. - (Kazans : Kazanckuii ¢enepaibHbii
yHuBepcuret, 2015). - 3ary. ¢ sxkpana.- Kazans, 2015. - Tekcr: anekTponHsii. - URL:
https://allfind.kpfu.ru/Record/RUOSCLSLOSCEORO05C4768 (nata obparenus: 11.05.20223). - Pexxum noctyna: mo
TIOATTHCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B./]B.02.02 Cynepxomnviomepwvl U naparienvHas oopabomka
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 oOpa3oBaTesibHON nporpamme: 2023

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.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
"KoHCyJIbTaHT CcTy/ieHTa", JOCTYIT K KOTOPOW MpeAoCcTaBiieH 00ydaniumMcsi. MHOronpoguiIbHbIH 00pa30BaTelibHbIA pecypc
"KoHCYJIbTaHT CTy/ieHTa" SIBIISIETCS 3IeKTPOHHOM Oubmoreunol cucremont (BC), npelocTaBsIonel J0CTyII Yepes3 ceTh
WHTepHeT K y4eGHOM IMTepaType U JOMOJHUTEIbHBIM MaTeprajiaM, IpUoOPETEHHBIM Ha OCHOBAaHUH MPSIMBIX JOTOBOPOB €
npaBoodnaanatessiMu. [10THOCTBIO COOTBETCTBYET TPEOOBAHUSM (pefepabHBIX FOCYyIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
BBICILIET0 00pPa30BaHMs K KOMIUIEKTOBAHUIO OMOIMOTEK, B TOM YKCIIE JEKTPOHHBIX, B YacTH (hOPMHUPOBaHKsI (POHIOB OCHOBHOM
¥ IOTIOJTHUTEIBHON JTUTEPaTYPBL.
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