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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy omMcuunivHebl paspaboTan(a)(n) cTaplwmii HayYHbIA COTPYAHMK, K.H. (BoueHT) MNymepos P.U. (HUJT
acTpodpoToMeTpun 1 3Be3aHbIX atMocdep, Kadenpa acTpoHOMUM M KOCMUYECKOW reofesnm),
Rustem.Gumerov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobHOCTb MCMOMb30BaTh B CBOE Hay4YHO-UCCNen0BaTENbCKOM AESTENbHOCTU

3HaHVE COBPEMEHHbIX NMPOBNEM N HOBEMLWNX AOCTUXEHWA CON3UKM 1 PAANOPNINKI

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
LonxeH BeMOHCTPMPOBaTbh CMOCOOHOCTL N FOTOBHOCTb:

Ob6yuqarowwumincst [ONXeEH UMETb NPEACTABNEHNE O COBPEMEHHbBIX CPEACTBAX M MOAXO4AX C MOMOLLbIO KOTOPbIX
peannayTcs NPOrpaMMUpPyeEMbIE MUKPOINEKTPOHHBIE CUCTEMBI, KakK LIMGPPOBLIE, TAK U aHaNOroBbIe; JOMXKEH
LEMOHCTPMPOBATbL CMOCOBHOCTb K CMHTE3Y 6A30BbIX LUKPOBLIX (KOMOUHALIMOHHBIX U MNOCNEeA0BATENBHOCTHbIX) 1
aHanoroBbIX YCTPOWCTB Ha cTeHaax nabopatopuu.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

LaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasaen "61.B.0B.05.01 OucumnnuHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHoi obpasosartenbHoi nporpammel 03.04.03 "Pannodusrka (Pannocunsndeckme Metoabl No obnactsm
NPVMEHEHMS)" 1 OTHOCUTCA K OUCLMNANHAM MO BblOOpY.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpeE.

3. O6bem gucuMnInHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLuxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb ANCLMNANHBI COCTABASET 2 3a4eTHbIX(blE) eAuHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTa - 28 4aca(oB), B TOM yucne nekuuu - 14 yaca(oB), NpakTMyeckne 3aHsTus - 14 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 44 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMIUHLIL: 3a4eT B 3 CEMECTpE.

4. CopepXxaHue OUCLUMNNNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuagoB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuih niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)
Buabl n yachbl
KOHTaKTHOW paboTbl,

Paspenbl gucumnnvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTuueckmelllabopaTtopHble
3aHATUA pabortbl

Jlekuunmn

Tema 1. MukpocxeMmbl €
nporpamMmpyemMoi CTPyKTypoiA.
lMporpammupyemble normdeckme
matpuupbl. CPLD - cnoxHbie

1 |[MPOrpamMmupyembie noruieckme
‘lyctporictea. CtpykTypa CPLD,
PYHKUMOHaNbHblE Hnoku.
WHCcTpymeHTapuii paspaboTku
LUPPOBbLIX YCTPOWCTB HA OCHOBE
CPLD (Quartusll).
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 2. [porpammmpyembie

BEHTUNbHbIE MaTpuubl - FPGA.
CsolicTBa 11 BO3MOXHOCTH,

2. apxuTeKTypa 1 0CHOBHbIe 6510KU 3 4 4 0 "

FPGA. Pabota B Quartusll npu

cosaaHum npoekToB Ha FPGA.

Tema 3. KoHgouryprposaHue
NporpaMmMmpyemMbiXx MUKPOCXEM.

8. Pexumbl n aTansb 3 4 4 0 1

KOHMPUTrypmrpoBaHus.

Tema 4. lNporpammmpyemble

aHanoroBble MHTErpanbHble CXeMbl
(Anadigm). MNpakTnyeckue

4. paspabotku. Cpena "Anadigm 3 2 2 0 "

Designer" ons paspaboTku

YCTPOWCTB aHaNoroBoi aneKTPOHNKN.

NToro 14 14 0 44

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. Mukpocxembl ¢ nporpaMMupyemon cTpyktypou. NMporpammupyembie normyeckue marpuubl. CPLD -
CNOXHbIe NporpaMMupyeMblie nornyeckue ycrponcrea. Ctpykrypa CPLD, doyHKUMOHanbHbIe 6noku.
MHcTpymeHTapui pa3pabotku umdpoBbiX yCTponucTB Ha ocHoBe CPLD (Quartusll).

Mporpammupyembie norndeckme matpuubl. CPLD - cnoxHble nporpaMMmpyemble Norm4eckmne yCcTponcTaa.
DyHKUMOHanNbHble 6noku 1 cTpykTypa CPLD: MHOrOBXOLO0BbIE NPOrPaMMMpPyeEMbIE MATPULbl 3NEMEHTOB; MaTPULLbI
pacnpeneneHus TePMOB, MAKPOSHEKM, NOrMYeCKMe pacliMpuTeni, CUCTEMbI KOMMyTaL M 1 6N1oK1 BBOAA-BbIBOLA.
Mpumepbl CPLD. MpoTtoTrnupoBaHue NpocTbix KOMBMHALIMOHHBIX CXEM Ha cpeacTBax "dneuc".

Tema 2. NporpaMmupyemble BeHTWIbHble MaTpuLbl - FPGA. CBOMCTBa M1 BO3MOXHOCTU, apXUTEKTYpa U OCHOBHbIE
6noku FPGA. Pa6ota B Quartusll npu coszgaHum npoektoB Ha FPGA.

Mporpammupyembie BeHTUNbHbIE MaTpuubl - FPGA. CeolicTea 1 BOSMOXHOCTW. [prpamMmupyemble a1eMEHTbI, KHo4m
Tna "antifuse”, Gnaw-knoym, KNYeBble TPAH3NCTOPbI. APXUTEKTYPA U OCHOBHBIE 6noku FPGA, nornyeckne 6noku,
CUCTEMbI MEXCOeaVHeHNA, Gnokmn BBOAA-BbIBOAA, PECYPCHI NaMsTh, yMHOXMTeNn. Cpeaa paspabotku Quartusll,
WHTepdenc nonb3osaTens, pefakTopsbl.

Tema 3. KoHburypmuposaHme nporpammmpyemMbiX MMKpocxeM. PeXuMbl U atanbl KOHOUrypupoBaHus.

PexumMbl koHdurypuposanus MNC: naccrBHbI - NOCNe[0BATENbHbI, aKTUBHbIA - NOCNeA0BaTeNbHbIN, 6anT-
nocnenoBaTenbHbIA U "rPaHNYHOro ckaHuposaHmsa". PekoHdurypaums B cucteme (In system programmability). Stansl
KOHOUIYPUPOBaHKWS: O4MCTKA NaMSATU KOHApUrypaumn, 3arpyska faHHbIX B NaMsaTb, akTUBU3aLMS NIOTMYECKUX CXEM,
y4acTByOLWMX B poLiecce.

Tema 4. NMporpaMmupyemble aHaNoroeble UHTerpanbHble cxembl (Anadigm). MpakTnueckue paspabotku. Cpena
"Anadigm Designer" gns pa3paboTku yCTPOMUCTB aHaNIOroBOW 3/IEKTPOHUKM.

Mporpammupyemblie aHanoroeble NHTErpanbHbie cxembl (Anadigm). MpuHLMNbLI NporpammmnposaHns aHanorosbix VIC:
Lenu Ha nepeknyaemblix KoHgeHcaTopax. CxeMHble peannsaumm Ha nporpammupyembix aHanorosbix NC. Cpena
"AnadigmDesigner". CosnaHve n othagka npoekra B cpefe. OtnagouHbii moaynb "AN221K04 Development Kit" u ero
NPYIMEHEeHMe Npu NPOTOTUNNPOBAHN CXEM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota oby4arolLyxcs BbINOMHSETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHuWe aucumMnnnHbl (MOLynsl) npeanonaraet U3y4eHne OCHOBHON 1 OOMONHUTENbHON y4ebHOM nuTepaTypbi.
NutepaTypa MOXeT BbiTb LOCTYMHA 0By4aloWUMCs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

BeeneHue B Verilog 93bik onucaHns LMgpPOoBbIX CXEM. -
https://docplayer.ru/26843048-Vvedenie-v-verilog-yazyk-opisaniya-cifrovyh-shem.htmi

Kpatkuin kypc HDL.HacTb 1. BeegeHue - KomnoHeHTbl 1 TexHonoruu - http://www.Kkit-e.ru/articles/circuit/2008_3_161.php
YyebHuk Verilog - Engeneer developer - http://www.portal-ed.ru/index.php/uchebnik-verilog

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn MeToanyeckune pekoMeHoaunm npun pa60Te Ha[l KOHCMEKTOM nekuuii BO Bpems npoeseneHns nekunm

B xone NeKLUMOHHbIX 3aHSATWI BECTU KOHCTNEKTUpPoBaHne ydebHoro matepuana. Obpalwats BHUMaHue
Ha KaTeropvu, opMyNIMPOBKY, PACKPbIBAIOWME COAEPXAHUE TEX UMW UHBIX SBIEHWUI 1 NPOLIECCOB,
Hay4Hble BbIBOAbI U NpakTU4yeckne pekomeHnaumn. XenatenbHo 0cTaBuTb B paboymx KOHCNeKTax
Monsi, Ha KOTOPbIX AeNath MOMETKU N3 PEKOMEHAO0BAHHON NUTepaTypbl, AOMOMHSIOWME MaTtepuan
NPOCAYyWAaHHON NeKLuKW, a Takxe noavyepkusaiolme ocobyio BaXXHOCTb TEX UMK UHBIX TEOPETUYECKMX
NoNoXeHwin. 3aaaBatb NPENoaaBaTento YTOYHSOWME BONPOCHI C LESbI0 YSICHEHNS TEOPETUYECKIX
MONOXEHWI, pa3peLleHnst CnopHbIX cuTyauuii. JlopabatbiBaTe CBOM KOHCMEKT NEKUMU, fenas B HEM
COOTBETCTBYIOIME 3aMUCK U3 NIMTEpaTypbl, PEKOMEHLOBaHHON Npernoaasatenem v npenycMoTpeHHoM
y4yebHoI NporpamMMmoii.

npaktuyeckue | Mo gucumnnuue 'TiporpammmnpyemMbie MUKPOINEKTPOHHBLIE N3MEPUTENbHBIE CUCTEMDBI ' MPaKTUYECKME 1
3aHATUS nabopatopHble paboTbl BLINONHATCA Ha Hase nabopaTopun NPOTOTUNNPOBAaHNSA KadoeLpbl

PaAno3NEKTPOHUKM. [epeyeHb, onncaHre 1 NOPsLOK BbIMOMHEHUS BCEX BO3MOXHbIX NabopaTopHbIX

paboT N3NOXEHbI B y4eOHbIX NOCOBMSIX.

Ha nepBom, BBOOHOM 3aHATUN 0O CTYAEHTOB AOBOAMUTCS COAEPXaHUe 1 KaneHoapHblii nnaH

NpPOBeLEHMS NPaKTUKyMa, ykasblBaeTcs Ynucno 6annos, KOTOPOE MOXET HabpaTb CTyLEHT Npu

BbINOMHEHNM NabopaTOPHOro NPakTUKyMa B COOTBETCTBUM C AeicTayowei 6anibHO-peiTUHIOBOM

CVICTEMOIA, NPOBOAMUTCS UHCTPYKTAX MO TEXHMKe 6e30nacHOCTY Npu BbINONHEHUN paboT ¢

0ChOpMNIEHMEM B COOTBETCTBYIOWEM XypHane. Ha aTom Xe 3aHATUM npenofasaTenb BblgaeT 3a8aHus

no nabopatopHbiM paboTam.

Mpexne yeM NpUcTynnTb kK paboTe, KaxAblil CTYAEHT LOMKEH CAATb MUHUMYM MO TEXHWKE

6e30nacHoOCTH, 03HAKOMUTLCS € 06WMMK NpaBunamm paboTel B nabopatopum 1 ¢ NOpPsLKOM

BbINOMHEHNS nabopaTopHbIX paborT.

Mocne nonyyeHns 3apaHns CTyLeHT 0653aH 03HAKOMUTBLCS € NUTepatypol k paboTe,

9KCNEPVMEHTaNbHOM YCTaHOBKOW U OTAENbHBIMU Npubopamu, BXOASWMMY B ee cocTas. lNocne aToro

cpartb npenoaasartesio YCTHbIN NpenBapuTesbHblil OTYeT.

MpenoaaBatenb NPOBEPSET 3HAHUSA CTYLEHTOM TEOPUN U Lienn paboTbl, METOAMKN ee NPOBELEHUS,

CXEMbl YCTAHOBKM, HA3HAYEHNS 1 YCTPONCTBA OTOENbHBIX €€ 3NIEMEHTOB, a TaKXe YMeHne

obpalartbcs ¢ HAMU. Mocne caaymn yCTHOro oTyeTa CTYAEHT AOMYyCKaeTes K MPOBEAEHWIO

3KCNepVMEeHTanbHoM Yactn paboTbl.

Pe3ynbtatoM paboThbl ABASETCS OTYET, COCTOSWMIA U3 CNeayolmX pa3nenos:

1. Uenb pabotbl.

2. bnok-anroput™ paboTbl CXEMbI 1 3KCNIEPUMEHTANbHOW YCTAHOBKM.

3. PesynbTtathbl aKCneprMeHTanbHom Yactu paboThbl.

4. AHanu3 pesynbTaTos .

Mo utoram kaxpaoi nabopaTopHoit paboThl NpenofaBaTenb BbICTABNSAET OLEHKY, YYMTHIBAIOLYHO

npeLBapUTENbBHYIO NMOArOTOBKY, 06 bEM U KAYECTBO SKCNEPUMEHTANBHOM YacTu paboThbl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | Moa camocTosiTenbHol paboToit CTyeHTOB NOHUMAETCsl NnaHnpyeMas y4ebHas,

TenbHas y4ebHo-nccnenoBaTenbckas, a Takxe Hay4yHo-uccnegoBatennckas pabota, Kotopas BbiNOMAHAETCS BO

paboTa BHeayAUTOPHOE BPeMs MO MHMUMATUBE CaMOro CTyeHTa UM Nno 3adaHunio U Npyu METOANYECKOM
PYKOBOLCTBE Npenoaasatens, Ho 6e3 ero HeNoOCPeLCTBEHHOMO y4acTus.
Llenbto camocTosiTeNbHON paboThl SIBNSieTCS (DOPMUPOBaHNE NPOGECCUOHANBHON KOMNETEHTHOCTU
b6akanaBpa pagunocmsvka. CamoctosTensHas pabota cnocobCTByeT Pa3BUTUIO OTBETCTBEHHOCTU U
OpraHM30BaHHOCTMW, TBOPYECKOro Noaxoaa K peweHunio npobnem y4ebHoro 1 npogeccuoHanbHoro (B
TOM Y/CNe Hay4YHOro) yPOBHSL.
Bce Bnabl camocTositenbHoi paboTtbl MOryT BbITb pa3fneneHbl HA OCHOBHbLIE U LOMNONHUTENbHbIE.
OCHOBHble BMIbl CAMOCTOSTENbHON PaboThbl BbINMOMHAOTCS B 06s13aTeNbHOM MOpsiAKe C Nocnenyrowmm
KOHTpOMIEM pe3ynbTaToB NpenoaaBaTeneM, KoTopblii MPOBOANT NEKLUMOHHBIE U MPaKTUYEeCKNE 3aHSATUS
B CTyOeH4Yeckoli rpynne. JononHnTenbHble BUAbl CAMOCTOSITENbHON paboThl BbINMOMAHAIOTCS Mo BbIBOpY
CTyOEeHTa 1 COMNpPOBOXAATCS KOHTPONEM pe3ynbTaToB npenonasaTenem. [JononHMTeNbHbIe BUAbI
camocTosiTeNbHOM paboTbl PEKOMEHAYIOTCS TEM CTyAEHTaM, KOTopble Hanbonee 3anHTEpPecoBaHbl B
N3y4YEHUN KOHKPETHOM OUCUMMNMHbI U B NOCNEayoWeEM NNaHNPyoT NOCTYNIeHWe B MarncTparypy,
acnupaHTypy.
Cnepnyet OTMETUTDb, YTO Ha Nekuun 0bbl4HO paccMaTprBaEeTCs He BECb MaTepuan, a ToNIbko ero YacTb.
OcrtanbHas ero 4acTb BOCMOJIHSIETCS B MPOLIECCE CaMOCTOsITENbHON paboThl. B cBs3n ¢ aTum paboTta
C pekoMeHoBaHHOW nuTepaTypoi obsizatensHa. Ocoboe BHMMaHWe Npu 3ToM Heobxoanmo obpaTnuTb
Ha coaepXaHne OCHOBHbIX MONOXEHWI U BbIBOAOB, 00 bSICHEHUE SBNEHWIA U DAKTOB, YSICHEHNE
NpPakTN4YecKoro NPUIOXEHNs paccMaTprBaEMbIX TEOPETMYECKUX BONPOCOB. B npouecce atoi paboTbl
CTYAEHT OOMXEH CTPEMUTbCS MOHSTb U 3aNOMHUTL OCHOBHbBIE MOOXEHNS paccMaTprMBaeMoro
martepwuana, npuMepsbl, NOSICHSIOWWE ero, a Takxe pasobpaTtbecs B UNNIOCTPATUBHOM MaTepuane.
3akaH4MBaTb NOAFOTOBKY CnedyeT COCTaB/eHNEM nnaHa (KoOHcMekTa) no nay4aeMoMmy matepuany
(Bonpocy). OTo NO3BONSIET COCTABUTb KOHLIEHTPUPOBAHHOE, CXaToe NpeacTaBeHne No n3y4aeMolim
BOMpOCaM.

3ayet 3ayeT no utoram BbINONHeHWs nabopaTopHbix paboT U OCBOEHUS NEKUMOHHOIo Matepuana. bes
BbIMOMHEHNS YKa3aHHbIX nabopaTopHbix paboT CTYAEHT K 3a4eTy He gonyckaetcs. JlabopaTopHble
paboTbl MOYT B 3a4ET NPU HanM4mnm 6nok-anroputMa COOTBETCTBYIOLLEH NPOrpaMMbl, KOMMEHTapWs
paboyero koga n yHKLMOHUPYIOWErO NPUNOXEHUS HA CTEHAE.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MoAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHMN 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuwiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHVst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pasoBaTenbHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnboTep 1 NpuHTEp 4N pacneyatku pa3aaToyHbiX MaTepranos.
KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

MnaBaTenbHbIn 6accelit.

12, Cpeﬂ,CTBa apantauumv npenopgasaHusl oauCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300PO0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepytowmne MeToAbl U TeXHoNnoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsmMu ®IOC BO n yuebHbiM nnaHoM no HanpasneHuo 03.04.03
"Pagnodmanka” n Marnctepckoi nporpamme "Paanoduamnyeckme MeToapl No 0bnactsm npumMeHeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.05.01 MukpoanekTpoHHbIE nporpaMmmmpyemble
N3MEPUTENbHLIE CUCTEMBbI

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpogounb noaroToBkM: Pannodomanyeckme MeTombl No 06nactsm NpuMeHeHns
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2018

OcHoBHas nuTeparypa:

Uudbposas obpaboTka curHanos. Monenuposarume B8 MATLAB: YuebHoe nocobue / CononuHa A.A., Apbysos C.M. -
Cl6:6XB-lMeTepbypr, 2008. - 814 c.

-http://znanium.com/catalog.php?bookinfo=350520

Lincpposas cxemoTexHmka: y4eb. nocobue ans By3os: YuebHoe nocobue / Yrpiomos E.T1. - CM6: BXB-lMetepbypr, 2010. -
809 c. - hittp://znanium.com/catalog/product/350426

JdononHutenbHaa nuteparypa:

Dasug, M.X. Uudposas cxeMoTexHMKa 1 apxXUTEKTypa KoMnbioTepa [OnekTpoHHbIn pecypc] / M.X. Oasug, J1.X. Capa.
-OnekTpoH. gaH. -Mockea : MK lMNpecc, 2017. ? 792 c. -Pexum goctyna: https://e.lanbook.com/book/97336. - 3arn. ¢
3KpaHa.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.05.01 MukpoanekTpoHHbIE nporpaMmmmpyemble
N3MEPUTENbHLIE CUCTEMBbI

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpogounb noaroToBkM: Pannodomanyeckme MeTobl No 06nacTsm NpuMeHeHns
KBanudpmkaums BbIMyCKHMKA: MArucTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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