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Iporpamma muctmrumab "MHoOTrOoTOYHAs 00padoTKa 6obimux qaHHbIX"; 03.04.03 "Pagnodusuka”.

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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Iporpamma muctmrumab "MHoOTrOoTOYHAs 00padoTKa 6obimux qaHHbIX"; 03.04.03 "Pagnodusuka”.

[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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-3 CriocoOeH PUMEHSITh COBpeMEHHble NH(OPMAIMOHHBIE TEXHOJIOTHHU, UCTIONb30BATh
KOMIIBIOTEPHBIE CETH U MTPOrPaMMHbIE ITPOAYKTHI IS PeleHus 3a4a4 NPodheCCUHOHATBHOM
NesTebHOCTH.
YK-6 CriocoOeH onpe/iesIsiTh ¥ PeaIn30BbIBaTh IIPHOPUTETH COOCTBEHHOM JESITEIBHOCTH U CIIOCOOBI
lee COBEpILICHCTBOBAHMUSI HA OCHOBE CAMOOIICHKH

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

3HATh: BO3MOKHOCTH BBICOKOIIPOU3BOJUTEIbHBIX BEIYUCIUTEIIbHBIX CUCTEM, IIPUHIMUIIBI KX pa6OTbl; IMOCTAaHOBKY npo6neM
MOJCIMPOBAHMA CIIOKHBIX CUCTEM

JloKeH yMeTh:

HCIIOJIb30BaTh BBICOKOIIPON3BOANUTEIbHBIE BBIYUCIUTEIbHBIE CUCTEMBI IJIA PEIICHUA 3aJa4 HpO(beCCHOHaJIbHOﬁ
AEATEIIbHOCTU;UIIPUMEHATL METOIbI aHAJIN3a OOJIBIINX JaHHBIX Ha MPAaKTUKE

JlomxeH Bl1aaeTh:

HaBbIKaMU p€aIM3allii METOAOB MAapaIJIEJIbHOIO MPOrpaMMUPOBAHUS ITPU PEIICHUUA 3a1a4 pa,HI/IO(i)I/BI/IKI/I; METOdaMU
aHaJ/IN3a SKCINIEPUMEHTAIbHBIX U MOJEJIbHbIX. TdHHBIX, UCIIOJIb3Yd COBPEMCHHLIE III/I(i)pOBI)Ie TEXHOJIOTH

2. Mecto guctumumabl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruiHa (MOIyJb) BKMoYeHa B pasaen "B1.0.06 ducturumast (Momysm)" 0CHOBHOH MpodecCHOHANBHON
oOpazoBaresnbHON Tporpammsl 03.04.03 "Pagnodusuka (KBaHTOBBIE ycTpoiicTBa M paio(OTOHUKA)" M OTHOCHTCS K
ooOs3areapHon yactu OITOIT BO.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6'beM qUCHHMILIHHBI (MOYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO PadoTy 00y4ammuxcs ¢ npemnogasareemM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOATEbHYIO
padoTy o0yJaromuxcs

O01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 5 3a4eTHbIX (bie) enuuui(bl) Ha 180 vyaca(oB).

KonrakTtHas padora - 24 yaca(oB), B TOM UFHCJIe JIEKITUM - 12 Jaca(oB), MpakTHYeCcKre 3aHATUS - 12 Jaca(oB), JabopaTopHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHON paboTh - ) yaca(oB).

CamocrostenbHas padota - 156 yaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MpoMeRyTOYHOrO KOHTPOJISI JUCIUILIMHBL: 3a4eT BO 2 ceMecTpe.

4. Coep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaA€MHYE€CKUX YaCOB U BU10B y‘leﬁﬂbIX 3aHﬂTI/II7I

4.1 CTpykTypa 1 TeMaTH4€eCKHIl ILIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI 0 AU CHHUILIHHE (MO/IYJIIO)
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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. Beengenue. bosbiiie gaHHble B 3aga4dax

1. 2 2 0 0 0 0 0 8
panuoU3UKH.
Tema 2. ApXUTeKTypa COBPEMEHHBIX

2. [MHOrOIpOIeCCOPHBIX BHIUUCIUTEIBHBIX CHCTEM. 2 4 0 0 0 0 0 8

Tema 3. IlporpammHas opraHu3anus
3. [BBICOKOIIPOM3BOAUTENBHBIX BEIYMCIUTENBHBIX 2 6 0 6 0 0 0 70

4.2 P%TWWHH (Mo $i10% o)
”ﬂgl‘r;ei’laﬁ‘i;é\ﬂ‘éml BB R A Y K avax phumdusnan. | 0 6 0 0 0 70

DBACHITC DBICOROTTPONSBOAN TCHABHBIC BE TN TCIIBHBIG CHCTC CTIT X TIPIIMCHCHITE: HPUHJD ANTCAPHQCTE
BbIYPFH#EC/IbHBIX CUCTEM. HCJII/I 1 Ha3HAY€HUE Kypca 12 0 12 0 0 0 156

N IO NM3VUCHUIO VI‘\(‘Q

O0630p nureparypsl. Kpatkas HCTOpHSi KOMIIBIOTEPHBIX TexHONIOrui. [Ipon3BoauTeibHOCTh cyniepkomibiotrepoB. TOP 500.

Tema 2. ApaneKTypa COBPEMEHHBIX MHOTONPOLE€CCOPHBIX BLIYUCJIUTECJIbHBIX CHCTEM.

ApPXUTEKTYpa COBPEMEHHBIX MHOTOITPOIIECCOPHBIX BHIYMCIUTENIHBIX cHCTeM. OCOOCHHOCTH apXUTEKTYPhI [JIs1 YBEIUICHUS
MIPOU3BOAUTEILHOCTH KOMITbIOTEpOB. Kitaccudurkanyy BeraucmTe bHbIX cucteM ®mHHaa. Kiiaccupukayy BEYUCTUTETbHBIX
CHICTEM TI0 TUITy pacripeiesIeHus aMsTi. Pacrpee/ieHHbIe CUCTEMBI U IPUJI-TEXHOJIOTMH. BhIUMCIICHUS Ha BUIEOKAPTaX.
Texnonorus Cuda/

Tema 3. HpOFpaMMHaH opraHu3anusa BbICOKONPOU3BOAUTECJIbHBLIX BBIYUCJIUTEJIbHBIX CUCTEM.

OcoOeHHOCTH TIPOrPaMMHPOBAHHS MTapaUIeNIbHBIX BEIYMCACHIA. Mopenu BEYMCIeHNH U pecypesl mapasesutmsMa. [Tokazatenn
3(p(peKTUBHOCTH NapajuIENIbLHOrO AJIrOPUTMA. 3aKOHBI AMJalia

Sranbl pa3padOTKH MapajliebHOro ajaropurMa. IIporpaMMHBIi ypOBEHb OpraHU3alliy MapaJLIEIbHBIX BHIYUCICHUH.
Hexommnosuiys (TpuBHajibHas, (PYHKIMOHATIbHASA, 110 JaHHBIM). [I1aHupoBaHNEe KOMMYHUKALIUMA.

[TpakTHKa MpOrpaMMHUpPOBAHUS C UCTIONB30BAHHEM COBPEMEHHBIX OnbmoTek Ha ipumepe OpenMP. Moneib
niporpammupoanus u TepmuHonorus OpenMP. qupextuBb 1 OcHoBHBIe (pyHKIIE OpenMP.

HupexTussl mpenporeccopa. ®ynkuun OpenMP. Tlepemennbie okpyxkenust. O01mas u pasjesnsiemMas HaMsiTh.
MHoronotouHocTs. Padora ¢ nukiaamMu. CHHXpOHHM3ALUs TOTOKOB. OeHKAa BPEMEHHOM CIIOKHOCTH.

Tema 4. MeToabl aHaan3a 00JbIINX JAHHDBIX.
[MapanienbHast ¥ MHOTONOTOYHAs padota B Python. UcnonbzoBanue Google Colab 1151 MHOronotouHoi 06paboTKM JaHHBIX.

IpakTyKa nporpaMMHUpOBaHUS C UCIIONB30BAHUEM COBPEMEHHBIX OnonmoTek Ha npumepe PyCuda.Mertonp! aHanu3a 60mbImx
JaHHbIX. MallHUHT JaHHBIX

Pa6ora ¢ naraeivu B Python. NumPy u Pandas. TTormxkenue pasmeproctH u perpeccusi. ®ypbe ananms. Beliener aHamms.
Knaccndpukanms nannsix. Knacreprsiii ananus. Meroast 6uommorek SciPy, OpenCV, Scikit-Learn.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA AJIA CAMOCTOSTEJbHON PadoThl 00yJaOMNXCs 10
JUCHUIUINHE (MO/TYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BBIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE NperofaBaTeisi, Ho 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesnbHast padoTa MoApasaenseTcss Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbBHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHBL, TaK U IPOPadOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON paboThl. Bo BpeMst caMOCTOsTENbHOM padoThl 00yUaloIrecs: YUTAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HayYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3aaHNUs1, HAIPABJICHHbIE Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI 1 HAaBBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCLUILIMHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHbie HOpMaTuBHbIe akThl KazaHckoro (IIpuBoKCKOro) deiepaibHOro YHUBEPCUTETA
Google Colab - https://colab.research.google.com/

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

CalT 0 MapasuIebHBIX TEXHOJOTUSAX - http://www.parallel.ru/

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

DOoH/1 OIIEHOUHBIX CPEACTB MO AUCHUILIMHE (MOJIYJII0) BKIIOYAET OLEHOYHbIE MaTepHallbl, HAITPaBJIEHHbIE HA MPOBEPKY OCBOEHUS
KOMIIETEHIIUH, B TOM YKCJie 3HAHWI, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHbIE CPEJICTBA TEKYIIETo
KOHTPOJISI U OLIEHOYHBIE CPEeJICTBA TPOMEXYTOUHON aTTECTAIIUH.

B (oHIe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCIUILTMHE (MOJYJI0);

- KpUTepHH OlICHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHI;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIHCaHME MOPsIAKa IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAK/IOTO OIEHOYHOTO CPE/ICTBRA;
- KpUTEpHHU OLIEHWBAHUS JJTs1 KaXJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K )IeﬁCTBPIHM O6y‘-laIOI_HI/IXCH, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

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

7. IlepedeHnb JUATEPATYPhl, HEOOXO0TUMOM JIJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUILIMHBL (MOJYJIsI) TIpEIoIaracT u3y4eHne OCHOBHOW ¥ JOTIOTHUTETLHON yueOHO! uTepaTypsl. JlutepaTypa
MOJXKeT OBITh JIOCTYITHA OOYYAIOIIAMCS B OTHOM M3 JIBYX BApPUAHTOB (JILOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATENISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.W. Jlo6aueBckoro. OOydJaroniuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPpAaBHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AAHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOK TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [ApoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DieKTpOHHbIH yHUBepcuTeT" . [Ipy Cmonb30BaHIM TEYATHBIX 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 JOTIOJHUTENBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k pabovel mporpamMmMe JUCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIaAaTe sIMU €K TPOHHBIX M3/IaHWI U IPY N3MEHEeHNH KOMIUTeKToBaHus (oHnoB Hayunoi 6udmmorexn KOV,

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

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

Peittunr cynepkommnbiorepoB TOPS00 - http://www.top500.org/
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CallT 0 mapasulebHbIX TEXHOJOTUAX - http://www.parallel.ru/

9. MeToanuecKne yKa3aHHsA VI 00yUJaIomMUXcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

JICKIH Tun 3aHsATHS: O3HAKOMJIEHUE C HOBBIM MaTepuajoM.

CIJopMa 3aHATUA: JICKIUA B ay JUTOPUM. Hepe)l HCKLII/Ieﬁ PEKOMEHYETCA MPEABAPUTEIIbLHO O3HAKOMUTLCA C
HpOFpaMMOﬁ Kypca, pPCKOMEHAOBaHHbIMU UCTOYHUKAMU, KOHCIIEKTUPOBAHUE PEKOMEHAOBAHHBIX UICTOYHUKOB C
LECJIbIO BBIACIICHU S OCHOBHOM uenu Jexkiuu. Ha nexkuym PEKOMEHAYETCA KpaTKI/II;'I KOHCIICKT OCHOBHBIX MOMCHTOB,
aKTHBHas pa60Ta u 060y)KIIGHI/Ie CIIOPHBIX BOIIPOCOB C MPEIogaBaTeieM.

npaktudeckue | Tur 3aHATUA: npakTHYecKas (JJabopaTopHasi) paboTa WM CEMHUHAP.

3aHATUA dopma 3aHATHA: pelIeHre 331a4 Ha KOMIbIOTepe (CaMOCTOSATENbHO U B AyAUTOPHH 110, PyKOBOACTBOM
TIpernoaBaTess).
Llens - Hay4uTh PUMEHSTH TOJMYYCHHBIE 3HAHUS HA TPAKTUKE, BBISIBUTH TOTOBHOCTb M CIIOCOOHOCTb
WCIIOJIb30BATh B CBOEH HAay4YHO-UCCIIEI0BATEILCKOM AEATENBHOCTH, OCYIECTBUTH KOHTPOJIb 00yUeHu s,
MIPOJOJIKUTh CUCTEMATU3ALNIO 3HAHUI.

€aMoCTOSI- OCHOBHBIMHU BUIAMU CAMOCTOATEBHON PaOOTHI SABJISIOTCS:
TeJibHast paboTa
1) npeaBapuTeibHas MOArOTOBKA K ayAUTOPHBIM 3aHATHAM. Takas MOAroTOBKa MPeJoaraeT u3yyeHue yueOHom
[POrPaMMbl, YCTAHOBJIEHHE CBSA3U C PaHEe MOTyYEHHbIMM 3HAHUSMH, BbIIEIEHHE HANOOJIee 3HAYNMBIX U
AKTyaJIbHBIX TIPOOJIEM, Ha U3yYEeHHH KOTOPBIX CIIEAYET OOPaTUTh 0COO0E BHUMAHKE U JIp.;
2) caMoCTOsATENbHAS pabOTa TIPU OCMBICIIEHHH yIeOHOM MH(pOPMAIMH, COOOIIAeMON MPenoiaBaTeseM, ee
00001IIeHre U KpaTKasl 3aMiCh, a TAKKE CBOEBPeMEeHHast T0pabOTKa KOHCIIEKTOB JIEKIHI;
3) moabop, U3yueHue, aHaJI3 U PU HEOOXOTUMOCTH - KOHCIIEKTUPOBAHME PEKOMEHIOBAHHBIX KCTOUYHUKOB IO
yUYEOHBIM [IUCHUILIMHAM;
4) BhIsICHEHUE HanbOoJIee CIIOKHBIX, HEMTOHATHBIX BOIPOCOB U MX YTOYHEHHE BO BPEMsI KOHCYJIbTAIIHIA;
5) MOArOTOBKA K KOHTPOJIbHBIM 3aHSITHUAM, 3a4ETaM;
6) BBHINOJIHEHHUE CIIENUAIBHBIX YYEOHBIX 3aJaHUM, TPELYCMOTPEHHBIX YUEOHOM MPOrpaMMOii;

3a4eT [pu MOArOTOBKE K 3a4€Ty CTYAEHT JIOJDKEH MPABUIBHO M PAIIMOHATIBHO PACIUIAHUPOBATH CBOE BPEMsl, YTOOBI
yCIeTh KaUeCTBEHHO U Ha BBICOKOM YPOBHE MOATOTOBUTHCS K OTBETAM I10 BCEM BompocaM. Bo BpeMs IOATOTOBKH
K 3a4eTy CTYJEHTBI TaKKe CHCTEMATHU3UPYIOT 3HAHKS, KOTOPbIE OHU MPUOOPENH TPY U3YUYeHUH Pa3/esioB Kypca.
[Ipu moAroTOBKE K 3a4eTy cieyeT U3YIHTh MpeAiaraeMylo JUTepaTypy, KOHCIIEKTHI JICKIHA, 03HAKOMUTBCS C
BoMpocamu. BaxxHO MOMHUTB, YTO PeKOMEHyeMble YUeOHUKH U CIIeIMalIbHAS IMTEPATypa MPU U3yYeHUH Kypca,
MMEIOTCS B PEKOMEH/IOBAHHOM CITMCKE JIUTEPATyphl B paboyeil mporpaMmme 1o JaHHOMY Kypcy.

CTygmeHT B IeJIsIX OJTyYeHUs KAUYeCTBEHHBIX M CHCTEMHBIX 3HAHUI JOJDKEH HAUMHATH IMOATOTOBKY K 3a4eTy
3apanee. [I7151 3TOr0, KaK yKe 0TMEYaIoCh, UMEOTCS B IpOrpaMMe AUCIUTUIMHBL IPUMEpPHBIE BOITPOCH K 3aYeTy.
Lemecoobpa3Ho Tpu U3yYeHUH Kypca IOJIb30BAThCS €ro yueOHO-MEeTOAMIECKAM KOMIUIEKCOM.

Ha 3auvere CtyzmeHTy npeasiaraeTcsi OTBETHTh Ha 2 BOIIPOCa IO BHIOPAaHHOMY OWJIETY, Ha IMMOATOTOBKY K KOTOPHIM
otBoautcs 40 MuHyT. Ha KaxIplii BOIIPOC CTYyJEHT OTBeYaeT 5-15 MUHYT, elle S MUHYT OTBOAUTCS Ha
JIOTIOJTHUTEILHBIA BOTIPOC, KOTOPBIA MOXeET OBbITh 3a/1aH Mpero/iaBaTesieM U3 JJI000ro pasjena Kypca 1o CIUcKy
BOIIPOCOB K 3a4eTy, BRITaHHBIX CTyIeHTaM.

10. ITepeyenb HHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 MH( OPMANMOHHBIX CIIPABOYHbIX
cucTeM (IpH HEO0XO0JUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBIX IIPU OCYILECTBIEHHMH 00pa30BaTEIbHOIO Mpoliecca 0 AUCIUILINHE
(MoayJ0), BKJTIOYAsI IIepeveHb ITPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, MTPEACTABJICH B
IpunoxeHunu 3 K paboyelt mporpaMmMe TUCITUILIMHBL (MO JIst).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiecca no JUCIUIIAHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOE 00ecTieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CieyIomme
KOMITOHEHTBI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHS K ceTd "VIHTepHeT" 1 oOecrieueHneM JOCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

V4eOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTHI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbSI).
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Kommnblotep 1 npuHTEp )1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynsTUMeaniHAS ayAUTOPHSL.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYal0NUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa3OBaTCHBHOM IIPpOIECCE MPUMEHAIOTCA CIIEAYIOIUE METOABI 1 TEXHOJIOTUH, 06nerqa10mne
BOCIIPpUATHE I/IHCbOpMaHI/II/I O6y‘IaIOHII/IMI/IC5{ HUHBaJIMJAMH U1 JIMOAMHA C OTPaHUYECHHBIMH BO3MOKHOCTAMU 310POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIs €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(opmbl, yIOOHBIE 1711 Pa3IMYHBIX M10JIb30BATENIEH;

- CO3JaHUE€ KOHTCHTA, KOTOp];Iﬁ MOJKHO IIPEACTABUTD B PA3JIMYHBbIX BUAX 0e3 NOTCPHU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U I/I306pa)K€HPII>JI 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIABUATYPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY k€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUTMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YKCIIe BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH [UIs Niepeaauyn MH(GOpMaluy, OpraHu3aliy Pa3iniHbIX (popm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEIECHUsI TPEHUHIOB,
OpraHu3alvK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL OpraHnu3altun (bOpM TEKYyHWIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- YBeJIMUYCHHUE MPOAOJIKUTEIBHOCTY CIaul 00yJaIONMMCsT MHBAIUIOM WM JIAIIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
(popm mpoMekyTOYHOH aTTecTaly MO OTHOIIEHHIO K YCTAHOBJIEHHOW MPOJIOJKUTENLHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B IMUCbMEHHOMN (I)OpMC, - He Oostee uem Ha 90 MHMHYT;

- TIPOZIOJIKUTENIBHOCTH MOAIrOTOBKY 00YYAIOLIerocs K OTBETY Ha 3a4€Te MM 9K3aMeHe, IPOBOJMMOM B YCTHOI (hopMe, - He
6osee yeM Ha 20 MUHYT;

- IPOJIOJKUTENIPHOCTH BBICTYILICHUS 00YYaloNIerocst py 3aliuTe KypcoBor paGoThl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PT'OC BO u yue6HbIM 1utanoM 1o Harpasienuio 03.04.03
"Pagnodusuka” u Maructepckoi nporpamme "KBaHTOBBIE yCTpOWCTBA M paglio(OTOHUKA" .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.06 Muozonomounasi 06pabomra 60abuux OaHHbIX

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

Hanpasnenue noarorosku:_ 03.04.03 - Pagnoduszuka
IIpocpuis noaroroBku: KBaHTOBBIE YCTPOKCTBA M paariohOTOHMKA

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. TlapannespHble BBIYMCIEHUs OOIIET0 HaA3HAYEHHMS HA IpauuecKux nporeccopax: yueoHoe nocodue / Hexkpacos K.A.,
IHorammnukos C.U., bosipuenkoB A.C., - 2-e u3ga., crep. - Mocksa: ®iunra, U3n-so Ypai. yu-ta, 2017. - 102 c. ISBN
978-5-9765-3182-6. - Tekcr: anexktponHsiid. - URL: https://znanium.com/catalog/product/949717 (nata obparueHust:
19.05.2021). - Pexum goctyna: no NOJIHCKE.

2. ®eporos, U. E. IMapaiuensHoe nporpaMmupoBanie. MoJesu u npueMs : npaktideckoe nocooue / U. E. denoros. -
Mocksa : COJIOH-IIpecc, 2020. - 390 c. - (Cepus 'Budmmoreka npodeccuonana'). - ISBN 978-5-91359-222-4. - Tekcr :
anekTpoHHsIit. - URL: https://znanium.com/catalog/product/1858781 (mara o6paruenus: 21.05.2021). - Pexum nocrymna: o
TIOATIHCKE.

JonoJHUTebLHAS JUTEpaTypa:

1. Ky3bmuy, P.J1. BeruuciuresbHble CUCTEMBI, CETH U TeJIEKOMMYHHKaluu: yueOHoe nocodue / P.U. Ky3pmuu, A.H. TTymnkos,
JI.H. Kopnauega. - Kpacnosipck: Cud. denep. yH-1, 2018. - 120 c. - Tekcr: a5eKTpoHHbI. - Tekct: anekTpoHHsii. - URL:
http://znanium.com/catalog/product/1032192 (nata o6pamenusi: 21.05.2021). - Pexum gocrymna: o nojmucke.

2. Kapernosa, E. [I. OCHOBB MHOTOIIOTOYHOTIO ¥ MapasliebHOro MporpammupoBanus: yuebHoe nocodue / Kapernosa E.JI. -
Kpacnosipck: COY, 2016. - 356 c.: ISBN 978-5-7638-3385-0. - Tekcr: anexTpoHHsIit. - URL:
https://znanium.com/catalog/product/966962 (nara odpamenus: 21.05.2021). - Pexxum goctyna: o noammcke.

3. Tentun I'. M. BBenenue B coBpeMeHHbIE BBICOKOITPOM3BOIUTEIBHBIC BHIYUCIUTEIbHBIE CUCTEMBL: Y4eOHO-METOIMIECKOe
nocobue / Tenrun I'. M., Xyrtoposa O. I'., 3unus . I1. ®I'AOY BIIO 'Kazan. (ITpuBonx.) denep. yH-1', UH-T pusuku, Kad.
paauoactpoHomud. - [U3a. 2-e, uctp.]. - Dnexrponnsie qanueie (1 daiin: 0,73 M6)0. - (Kazanb : Kazanckuii (eaepanbHbii
yauBepcuret, 2015). - 3ary. ¢ sxpana.- Kazanp, 2015. - Tekcr: anekTponssii. - URL:
http://libweb.kpfu.ru/ebooks/06-1Ph/06_45_001012.pdf (nata obparenus: 21.05.2021). - Pexum gocTyna: OTKPBITHIHA.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.06 Muozonomounasi 06pabomra 60abuux OaHHbIX

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

Hanpasnenue noarorosku:_03.04.03 - Pagnoduszuka
IIpocuis noaroroBku: KBaHTOBBIE yCTPOKCTBA M paariohOTOHMKA

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON 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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