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Mporpamma ancumnnuHbl "HepoHHble ceTu n nx npunoxexus”; 01.03.02 MNpuknagHas Matematmka n MHopmaTrka; cTapLmni
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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma ancumnnuHbl "HepoHHble ceTu n nx npunoxexus”; 01.03.02 MNpuknagHas Matematmka n MHopmaTrka; cTapLmni
npenonasatens, K.H. Xaames K.P.

Mporpammy oucuunnnHel paspabotan(a)(n) ctapwmii npenogasarens, K.H. Xanues K.P. (Kadenpa nporpamMmmHo
nHXeHepuwn, Beiclwas wkona nHGOPMaLUMOHHbIX TEXHONOTNIA 1 UHTENNeKTyanbHbix cuctem), Kamil.Hadiev@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

OrikK-4 CnocobHOCTbIO pelwaTtb CTaHAapTHble 3aAa4n NPoddeccuoHanbHOw
NesTeNnbHOCTU HA OCHOBE MHJDOPMALMOHHOM 1 Brubnuorpadunieckoi
KynbTypbl C MPUMEHEHNEM NH(POPMALIMOHHO-KOMMYHMKALMOHHbIX
TEXHONOIMA N C yH4ETOM OCHOBHbIX TpeBoBaHWIA MHPOPMALIMOHHOM
BesonacHocTy

MnK-1 CnocobHoCTb cobupatb, 0bpabaTbiBaTh M MHTEPNPETUPOBATL AAHHbIE
COBPEMEHHBIX HaY4YHbIX UCCNEA0BAHWMA, HEOOX0ANMbIE NS POPMUPOBAHUS
BbIBOJIOB MO COOTBETCTBYHOWMM HayYHbIM UCCNEA0BaHNSAM

MK-13 CnocobHOCTb MPUMEHSTb CYLWECTBYOWME 1 pa3pabaTtbiBaTb HOBblE METOAbI
1 cpencTtea obyyeHus

nK-2 CnocobHOCTb NMOHMMATL, COBEPLIEHCTBOBATL U NMPUMEHSTb COBPEMEHHbIA
MatemMaTuyeckuin annapar

MnK-9 CnocobHOCTb COCTaBNATb M KOHTPONMPOBATb MNaH BbiNONHSEMOl paboThbl,
nnaHnpoBaTb HeObXoaUMbIE 4SS BbINOMHEHUS paboThl pecypchbl, OLeHMBaTb
pesynbTaTbl COBCTBEHHOM paboThl

BbInyckHUK, OCBOUBLWIWIA ONCLMMIINHY:
JlonxeH 3HaTb:

COBPEMEHHbIE MOLENM BUONOrMYECKMX U NCKYCCTBEHHBIX HEMPOHHBIX CETEN, CNocobbl UX MPUMEHEHWS onis 06paboTku
MHGpopMaLMm 1 pacrno3HaBaHns 06pa3oB

apXUTEKTYPY KNacCUYeCKnX HempoceTeBbIX Moaenen

aNropuTMbl 00y4EHNS HEAPOHHBIX CEeTel

Monenn 6MoNorM4eckmx HeMPOHHbIX ceTel

MOJLeNn UCKYCCTBEHHbIX HEMPOHHbIX CeTein

cnocobbl NPUMEHEHNSI HEMPOHHBIX CETEN AN PEWEHUS Pa3NUYHbIX MPUKNALHbBIX 3a4aq.

JonxeH ymeTtb:

KOHCTPYMpPOBaTb HEMPOHHbIE CeTn

0by4atb HepPOHHbIE CceTu

NPUMEHSATb HENPOHHbBIE CETU AN PeleHns npuknanHbix 3anay

HonxeH Bnagetb:

HaBblkaMn MOLENVPOBaHUS HEMPOHHbIX ceTel B cucteme MATLAB.

TEXHOMOMMSAMU NMPUMEHEHWS MATEMATUYECKMX METOLO0B 1 NMPAKTUYECKMMU HaBblkaMu HelpoceTeBol 06paboTkm
60nblnx 06 BEMOB NPOCTPAHCTBEHHO-BPEMEHHbIX AaHHbIX

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

MpyMeHSTL HEMPOHHBIA CETU Ha NpakTVKe

2. MecTo AMCUMNINHDBI B CTPYKTYPE OCHOBHOW NpocdpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

JaHHas yyebHas aucumnnmHa BktoyeHa B pasgen "b1.B.0B.4 OucumnnuHbl (Moaynn)" OCHOBHON NPOddeCcCUoHanbHoM
obpasoBatenbHoli nporpammel 01.03.02 "MpuknagHas Matematka u nHgoopmatuka (CucteMHoe nporpamMmmpoBaHmne)”
OTHOCUTCS K AUCLMINANHAM MO BbIOOPY.

OcBaunBaeTcs Ha 4 Kypce B 8 ceMecTpe.
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3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTtakTHasi paboTa - 40 yaca(os), B TOM 4ucne nekuuu - 0 yaca(os), npaktudeckne 3aHatus - 0 yaca(os), nabopatopHbie
paboTbl - 40 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTtositenbHas pabota - 50 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 18 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHBI: 3K3aMeH B 8 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl
Tema 1. BasoBble NOHATUSA
1. MalIMHHOMO 0ByYeHus. 8 0 0 5 6
5 Tema 2. VickyccTBEHHbIE HeMPOHHbIE 8 0 0 5 7
ceTu.
3.|Tema 3. OQHOCNONHEIA NEPCENTPOH. 8 0 0 5 7
4.|Tema 4. MHOroCnomHbln NnepcenTpoH 8 0 0 5 7
Tewma 5. CamoopraHuaytolmecs
5. kapTbl KoxoHeHa. 8 0 0 6 7
Tema 6. NpumMeHeHne ceten
6. Xongounaa. 8 0 0 7 8
Tema 7. [pyMeHeHne HEMPOHHbIX
7.|ceTelt ona NPoeKTMpoBaHUSA CUCTEM 8 0 0 7 8
NPOrHO3MpPOBaHNA
Ntoro 0 0 40 50

4.2 CopepxaHve OUCLUMIUHDI

Tema 1. Ba3oBble NOHATUS MALLMHHOIO O0YYEeHUS1.

DdopmynmpoBka 3anaqv MalwnHHOro obyyeHus. B pamkax pasgena paccMaTpyBaroTcs TpU OCHOBHbIE 3a4a4n: 3afaqa
knaccudpmkauum, 3agada perpeccum un 3agada knacrepusaumm. Otmeyaetcs, 4T0 3adada knaccudukaumm n 3agada
perpeccun 0THOCUTCS K 3adadvam obyyeHus 6e3 yunTens, a 3agaqa knacrepusaunm - ¢ yautenem. Paccmartpursarorcs
NpUMepbl 1 06CYXOAOTCS CTPOrMe MaTeMaTMYeCKme NOCTaHOBKY.

Tema 2. UckycCTBEHHbIE HEMPOHHbIE CEeTH.

Mogenu nckyccTBeHHOro HeipoHa. ®yHkumm aktusaunm. Mogenb HelipoHa C BEKTOPHbIM BXO4OM. [MoHsATHE
WCKYCCTBEHHbIE HEVMPOHHbIE CETU. APXMTEKTYpa UCKYCCTBEHHbBIX HEMPOHHBIX ceTei. Habop cpencTts ans cosnaHus,
vHULManm3auum, obyyeHnsl, MOLENMPOBAHUS 1 BU3yanuaauun cetn. ObcyxaeHve nakeTos Ans si3oika Python ans
paboTbl C HEMPOHHBIMU CETSMM.

Tema 3. OQHOCNONHBINA NepPCenTPoH.

lMepcenTpoHHbIE ceTU. APXUTEKTYpA NEPCENTPOHA M cneumanbHble OYHKLMN A1 CO30aHMs NepCcenTpoHa, HACTPOKM
€ro BeCOB U CMELLEeHUN.

O6cyxpatotcst MeToapbl 1 anropuTMbl 0ByHEHNSt UCKYCCTBEHHBIX HEMPOHHbBIX CETEM, B YACTHOCTU NEPCEnTPOH.
paaneHTHble anropuTMbl 0ByyeHns. ANropMTMbl, OCHOBAHHbIE Ha NCMONb30BaHNM METOLA CONPSXKEHHbIX FPaANEHTOB.

Tema 4. MHOrocnownHbin nepcenTpoH

PaccmaTtpuBaeTcsl HeipoHHas CeTb - MHOTOCNONHbIN nepcenTpoH. OBcyXaaeTcs ee CBSI3b C OAHOCNOMHbLIM
nepcenTpoHoOM. AHanM3npyoTcs NpenMyllecTsa u HeaoCcTaTky, NPOBOAMTCS CPaBHEHWE OBYX MOAENEN.
PaccmatpuBaeTtcs NnpuMeHeHe Mogenu ons Asyx 3anad obyyeHus C yuMTeneMm: 3afaqum perpeccmm n 3agauu
knaccudpmkaumm. ObcyxaaloTcs NpuMepbI.

Tema 5. CamoopraHusyowmecs kaptbl KoxoHeHa.

PeructpaunoHHbIii Homep
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O6cyxneHne Moaeny UCKYCCTBEHHOM HEMPOHHOI ceTu non Ha3eaHueM "CamoopraHusyowascs kapta KoxoHeHa".
PaccmatpuBaetcs 3anada obyyeHns 6e3 yuutens - 3agada knacrepusauum. ObcyxaeHne NnpuMepoB Ans AaHHOM
3a4a4m 1 anbTePHATMBHBIX PELIEHWNIA, KOTOPbIE BCTPEYAIOTCS B MAWMHHOM 00y4YeHUM (Hanprmep anropuTMm K-cpenHux u
k-menmnan).

Tema 6. NpumMeHeHne ceten Xoncunpa.

O6ecyxaeHne Moenm UCKycCTBEHHOW HEeMPOHHOM ceTun noA Ha3eaHneM "CeTb Xondomnaa". PaccMoTpeHue ceTn kKak
moaudcpmkauum moaenm "MepcenTpor", nonyyas U3 NMHERHOM CTPYKTYPbl CTPYKTYPY 3aunkneHHyto. ObcyxaeHune
ocobeHHOoCTel U cpaBHeHWe ¢ 06CyXaeHHbIMM MOAENSIMA HEMPOHHBIX ceTeil. PaccMoTpeHue NpuMepoBs 3aaad, roe
[aHHas ceTb bbina 6onee agodPeKTUBHA

Tema 7. I'IpvmeHeHue Hel;IpOHHbIX ceten gnsi npoeKTnpoBaHmns cucteMm NporHo3npoBaHuA

PaccmoTpeHune pasnuyHbIx NPUMEPOB CUCTEM MPOrHO3MPOBAHUS, FAE MOXHO Obif0 Obl NPUMEHUTb HEAPOHHBIE CETH.
O6cyxaeHne 0OCHOBHbIX 3TarnoB NOCTPOEHUS TAKUX CUCTEM: aHanv3 npeaMeTHon obnacTu, NpenpoLLecCuHr, Bblbop
mMomenu, kpocc Banuaaums. ObcyxaeHne cnocoboB NOCTPOEHUS HOBbIX MEPEMEHHBIX, B TOM YMce npeobpasoBaHme
KateropuasnbHbIX NepeMeHHbIX ¢ MoMolbio MeToda hot-one-encoding.

5. MepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns A CaMOCTosITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas paboTa o0y4atolmMXCs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayAUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPO/O MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

MopsiooK opraHn3aumnm 1 ocywecTBneHns obpasoBaTeNbHOM 0esTenbHOCTM No obpa3oBaTtenbHbIM NPOrpamMMam BbICLEro
obpasoBaHus - Nporpammam bakanaepuaTta, nporpaMMam crneumanmTeTa, nporpaMMam MarucTpatypbl (yTBepXoeH
npukasoM MuHucTepctea obpasoBaHus 1 Haykm Poccuiickoih denepaunm ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsake NpoBeneHNs TEKYLEro KOHTPOMS YCNeBaeMocTu 1
NPOMEXYTOYHOW aTtTecTauuy obyyarowmnxcs dpeaepansHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTenbHOro
yupexaeHus Boicero obpasosaHus "KasaHckuii (MprBonxckuit) coenepanbHolii yHuBepeuteT"

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabpst 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB AJist
NMpPoBeAeHNs TEKYLLEW, MPOMEXYTOYHOM U NTOTOBOV aTTectauun obyyarowmnxcs henepanbsHOro rocyiapCTBEHHOMO
ABTOHOMHOro 06pPa30BaTENBHOIO yUpeXaeHus Boicluero obpasoBaHus "KasaHckuii (MpuBonxXckuin) doenepanbHbii
yHusepcutet""

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT6ps 2011 r. "O6 anekTPOHHbIX 06pa3oBaTeNbHbIX pecypcax heaepanbHoro
rocynapCTBEHHOro aBTOHOMHOro 06pa3oBaTENbHOMO y4YpPeXAEHNS BbICWEro NPOodeccnoHanbHoro obpasosaHns
"KasaHckuin ([MpuBonxckuin) chenepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpaumnm, noaroToBKM K UCNOMNb30BAHMIO B
y4yebHOM npouecce 1 yoaneHns anekTPOoHHbIX 06pa30BaTENbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOMO 00y4YeHNs
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbLHOrO y4pexaeHns Buiciwero obpasoBaHus "KasaHckui
(MpwuBoNXCKMA) chepepanbHbi yHuBepcutet™

PernameHT N 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHWI obyyatomxcs
B dpenepanbHOM rocynapcTBeHHOM aBTOHOMHOM 06pa3oBaTeNlbHOM y4peXAeHn Beicwero obpasoBaHus "KasaHckuii
(MpuBonxckuin) hepepanbHblin yHuBepcutet™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsake pa3paboTku 1 Beinycka y4ebHbIx n3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 00pasoBaTelbHOM YUPEXAEHUN BLICLIErO NPOGECCUOHANBHOIO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcmtet™

MeToauyeckne ykasaHus ons obyyarwmxcs no OCBOEHUIO ANCLMMNUHDI -
http://shelly.kpfu.ru/e-ksu/docs/F1072239348/nn.pdf

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWeM 3TanoB UX oopMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHON
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIM TeMmbl (pa3penbl) AUCLUUNNUHBI
CemecTp 8
| Tekywumit koHTpons)
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npenonaeartesb, K.H.

Xanwues K.P.

dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. Ba3oBble NOHSATUSA MAWMHHOIO 0BYyYeHNS.
1 MucbMeHHas paboTa OMK-4 . MK-1 2. MCKyCCTB?HHEIe HENpPOHHble ceTu.
3. OQHOCNONHBIA NepcenTpPoH.
4. MHOroCnoHbI NepcenTpoH
5 MucbmeHHas paboTta MK-9  MK-2 , NK-13 5. CamoopraHmsyrouufecg kapTbl KoxoHeHa.
6. lMpuMeHeHne ceTten Xondunaa.
Mposepka o .
3 [npaktnueckux MK-2 . MK-9 Z g&%rgeMH%ggﬁ:fmpOHHux ceTei onsg npoekTMpPOBaHNS CUCTEM
HaBbIKOB p p
Or1K-4, NK-1, MK-13,
Ok3amMeH MK-2, MK-9

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Crpanvua 6 u3 11.

Kputepum
®Popma OL,eHUBaHUA 3ran
KOHTpoOns
OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 8
TeKyLW i KOHTPONb
MNMucbmeHHas  ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINONHEHA (3a4aHUs BbINONHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3aJaHus. 6onblas yacTb 6onee 4eM HaMONOBWHY. [MEHEE YEM HAMONOBUHY.| 1
[MpooemoHCcTpupoBaH  |3agaHui. MpucytcTaytoT [MponemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytOT CepbésHble OLWnbKM. HeyOoOBNETBOPUTENbHbIN| 2
BNafeHnNs MatepranoMm. |He3HauYMTeNbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl owmnbKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0AHble lMpooeMoHCTpUpOBaH  |ypoOBEHb BNaneHNS MposiBneHsbl
CnocobHOCTM XOPOLWMWNA YypOBEHb maTtepuanom. HeLOoCTaToYHbIE
NPUMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kmne CMnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnoCcOBHOCTM NMPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUNA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
Mposepka MpooemoHcTpuposaH  |MpooemoHcTpuposaH  |[pogeMoHcTppoBaH  ([1poaeMoHCTprpoBaH
NPakTUYECKNX |BbICOKWI YPOBEHb XOPOLNIA YpOBEHb YyOOBNETBOPUTENbHbIA  |HEyNOBNETBOPUTENbHbIA| 3
HaBbIKOB OCBOEHMS HaBbIKOB, OCBOEHMS HaBbIKOB, YPOBEHb OCBOEHUS YPOBEHb OCBOEHUSA
[OCTaTO4HbIV ANs [OCTaToO4HbIA ANng HaBbIKOB, OCTATOYHbIA |HABbIKOB,
YCMELWHOro peleHns pelweHns Gonblei NS peleHns HeLOoCTaTo4HbIN ANs
3amjay yacTtu 3apad oTAenNbHbIX 3a0a4 peleHnsa 3ana-
npogyeccuoHanbHom npodpeccrnoHanbHom npogeccuoHanbHom npodpeccrnoHanbHom
0esTeNnbHOCTU. DeaTenbHOCTH. LesTeNnbHOCTH. 0esaTenbHOCTW.
PeructpaumnoHHblii Homep AEKTPOHHBIH
BN YHHBEPCHTET

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

CemecTp 8

TekyLwWUin KOHTPONb

1. MnucbmeHHas paborta

Tembl 1,2, 3, 4

B pamkax paboTbl LOMKHbI ObITb PACCMOTPEHBI MaTEMaTMHECKAs MOCTAHOBKA 33434 MALVHHOIO 06y4YeHWs!, B YaCTHOCTM
3ajayu perpeccun, knaccudpmkaumm, knactepusaumu. O6cyXaeHbl MOOENN HEWPOHHBIX CETEN, B HACTHOCTU PasnnyHble
mMoauukaumm nepcenTpoHa.

2. NMucbmeHHas pabora

Tembl 5, 6

B pamkax paboTbl LomKHbI 6bITb 06CyX aeHbl ocobeHHocTy Monenei Kapta KoxoHeHa u ceTb Xongunmoa. YkasaHo, 4em
OHW OTNINYAIOTCS OT MOAENN NepcenTpoH. NPoBeneH CpaBHUTENbHBIA aHanu3

3. MpoBepka NpakTM4eCKUX HaBbIKOB

Tema 7

B pamkax pabotbl fonxHa ObiTh pelweHa 3aaada NPorHo3nPoBaHNs C MOMOLLLIO MOAENE HEMPOHHBIX ceTel. PelueHne
LIONMXHO ObITb peanM3oBaHo 1 NPOLEMOHCTPUPOBAHO.

Ok3ameH

Bonpochbl k ak3ameny:

. Yto Takoe 3ajaya MawWmnHHOro oby4yeHuns?

. YT0 Takoe 3apmava knaccudpukaumn?

. Yto Takoe 3agadva perpeccumn?

. Y70 Takoe 3apjaya knactepusauun?

YTto Takoe NCKYyCCTBEHHAs HEMPOHHas cetb?

. Pacckaxunte 06 0iHOCNOMHOM NePCEenTpPoHe.

. Pacckaxwnte 0 MHOrocnoiHoM nepcenTpoHe.

. Pacckaxwnte o camoopraHmsytowmiica kapte KoxoHeHa.

. Pacckaxwre o cetax xondomnaa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
CemecTp 8

TeKyLLUiA KOHTPONb
MucbMeHHas  |OByyarowwmecs nonyyaioT 3aAaHue Nno OCBELEHNIO ONpPenenéHHbIX TEOPETUYECKINX

pabota BOMPOCOB MW peleHmnio 3aaay. PaboTa BeINONHAETCS NMCbMEHHO U caaétcs 1 15
npenoaasatento. OUeHNBalOTCS BnafeHne MaTepranom no teme pabotsl,
aHanuTuyeckne cnocobHOCTU, BNageHne MetToaamum, yMeHusl U HaBbIKW, 2 15
Heobxo4VMble OnS BbiIMONHEHUS 3a0aHUN.

MpoBepka MpakTnyeckne HaBbIKM NPOBEPSAIOTCA MYTEM BbIMNOMHEHUS 0ByYaloWmMmncs

NPakTUYECKMX |NpakTUYecKmnx 3agaHunii B yCNoBUSIX, MOTHOCTbIO MW YACTUYHO MPUONNXKEHHbIX K 3 20

HaBbIKOB YCIOBMSAM NPOMPECCMOHANbHON AesaTensHocTu. MNpoBepsieTcs 3HaHne

TEopeTUYecKoro MaTepuana, HeobxoauMoe st NPaBUIbHONO COBEPLIEHNS
Heobx0anMbIX OEACTBUIA, YMEHNE BLICTPOUTD NMOCNENOBATENbHOCTb AEACTBUMN,
npakTndeckoe BnafeHne npuémMamm n MetTogamm pelleHns npotoeccroHanbHbIX
3ajau.

OKk3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLIMMIUHBI. DK3aMeH 50
MPOBOAWTCS B YCTHON NN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
coaepxatcsl Bonpochl (3afaHuns) no Bcem Temam kypca. Obydyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoMm, ero CUCTEMHOE
OCBOeHue, CNocoBHOCTb NPUMEHATb HYXHbl€ 3HAHUA, HABbIKN N YMEHUA NMPKU
aHanuase NPobneMHbIX CUTyaUnin 1 PeeHNN NPaKTUYECKNX 3aAaHNiA.

7. MepeyeHb OCHOBHOW U AONONMHUTENbHON YYe6HON nuTeparTypbl, HEO6XOAUMON A4Sl OCBOEHUS AUCLIMIIINHBI
(momynsi)

7.1 OcHoBHas nuTeparypa:

1.Yepeskos H.U., EBookmumos A.A., ManywkuH A.U. TlpMeHeHne NCKyCCTBEHHbBIX HEMPOHHBIX CETEN N CUCTEMbI
OCTaTO4YHbIX KNnaccoBs B kpunTorpaduu. - - M.: ®duamarnut, 2012. - 280 c. URL:
http://e.lanbook.com/books/element.php?pl1_id=5300

2. Makcumos H. B. KomnbloTepHble ceTu: YuebHoe nocobve ans ctyq. yupexnenuin CMO/ H.B. Makcumos, U.W. MNonos.
- 6-e u3n., nepepab. u gon. - M.: ®opym: HALL MIH®PA-M, 2013. - 464 c. :
http://znanium.com/bookread.php?book=410391

3.KyauH A. B. KomnbtoTepHble cetu: YuebHoe nocobue / A.B. KyauH. - 3-e uag., nepepab. n gon. - M.: dopym: HAL,
NHDPA-M, 2014. - 192 c.: http://znanium.com/bookread.php?book=450375

7.2. [lononHuTtenbHas nutepartypa:

1. ViHdpopmaumoHHas 6e30MacHOCTb KOMMbIOTEPHBIX CUCTEM 1 ceTelt: YuebHoe nocobue / B.d. WaHbruH. - M.: N1
OOPYM: HALL MHDPA-M, 2014. - 416 c.: un.; 60x90 1/16. - (MpodpeccroHanbHoe obpasosanue). (nepennet) ISBN
978-5-8199-0331-5, 1000 ak3. http://znanium.com/catalog.php?bookinfo=423927

2. MnaHnpoBaHne BUPTYyanbHbIX BblYUCNEHWIA: YyebHoe nocobue / Bapckuin A.B. - M.:1.0 ®OPYM, HUL, MHD®PA-M,
2017. - 200 c.: 60x90 1/16. - (Bbicwee obpasosarue) (Mepennét 76Ll) ISBN 978-5-8199-0655-2
http://znanium.com/catalog.php?bookinfo=545303

3. MonenupoBaHue cucTem ynpaeneHus ¢ npumeHeHnem Matlab: YyebHoe nocobue / A.H. TumoxuH, HO. . PymsiHUEB. -
M.: HAL MH®DPA-M, 2016. - 256 ¢.: 60x90 1/16. - (Bbicee obpasosaHve: bakanaepuart) (Mepennér 76L) ISBN
978-5-16-010185-9 http://znanium.com/catalog.php?bookinfo=474709
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

BeeneHne B TeOpUMIO HEMPOHHBIX ceTeln - http://www.orc.ru/~stasson/neurox.html

HenpoHHble ceTn - http://www.statsoft.ru/home/textbook/modules/stneunet.html

HepoHHbie ceTun, HelpounHdopmaTuka - http://algolist.manual.ru/ai/neuro/index.php

MopTan nckyccTeeHHoro nHTennekTa - http://www.aiportal.ru/articles/neural-networks/neural-networks.html
YyebHuK - http://www.neuroproject.ru/neuro.php

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bupg pa6ot MeTtoauueckue pekoMeHpaLum

nabopatopHble paboTbl NabopaTopHble paboTbl COCTaBNEHBI B COOTBETCTBMU C NMPOrPaMMOi SUCLUMNMHBI 1
npefHasHayveHbl 4Jis 3aKpenneHns TEOPeTNIECKOro Mateprana, noay4YeHHoro Ha
NEKLMSIX N MPaKTUHECKUX 3aHSATUSIX, U NPUOBPETEHUS CTYAEHTaMM CNOCOBHOCTH
CaMOCTOSITENbHO pellaTb CTaHAapPTHbIE 3a4a4y NPOYIECCHOHANBHON NeSTeNbHOCTM C
NPUMEHEHNEM UHAPOPMALIVIOHHO-KOMMYHUKALIMOHHBIX TEXHONOrWiA. Mpu NoaroToBke K
nabopaTtopHbIM paboTam CTyAeHT LONXEH CaMOCTOSTENBHO NOBTOPUTL TEOPETUYECKNIA
matepuan. Mo pesynbTatam paboTbl HEO6X0AMMO NPEeAOCTaBUTL OTHET B BUAE
3NEeKTPOHHOro foKyMeHTa. OTYEeT [OMXEH cofepXaTb: ?TUTYNbHbIA IUCT ?NMOCTaHOBKY
3afayv ?onucaHve nocnenoBaTenbHOCTY OEACTBUIA, MPOM3BEAEHHBIX NPK
BbINOSHEHUW paboThl (xo4 paboTbl) ?PesynbTathl paboTtel ?CNMCOK UCMONb3YEMbIX
NCTOYHVKOB.

camocTosiTenbHas pabota | CamocTosiTenbHasi paboTta NpoBOAUTCS C LeNbto yrnybneHns 3HaHuiA no gucumnanHe
W npeaycMaTpuBaeT: YTeHNe CTyAeHTaMn peKoMeHO0BaHHOM nuTepartypbl 1 YCBOEHWE
TEeopeTMYECKoro Mmartepmana gUCLUMNInHbI; MOArOTOBKY K NPaKTUYECKUM 3aHATUSAM,
paboTy ¢ MIHTepHET-NCTOYHNKAMW; NOArOTOBKY K CAAYE BbINOIHEHNIO TECTOBbIX
3a4aHuii u cpadve 3adeTa. MNnaHMpoBaHve BPEMEHN HA CaMOCTOSITENbHYO paborTy,
HeobX04MMOro Ha N3y4yeHne HacTosWen ANCUMMINHDBI, CTYAEHTaM Nyylle BCEro
OCYLLECTBNATb HA BECb CEMECTP, NpefycMaTpmeas npy 3ToM perynspHoe noBTopeHune
nporigeHHoro marepuana. Matepman, 3aKOHCNEKTUPOBAHHbLINA HA NEKUNSX,
HeobX0AMMO PEryNsiPHO OOMONHSATE CBEAEHNAMU U3 NUTEPATYPHbIX NCTOYHUKOB,
npeacTasfeHHbIX B paboyei nporpamme aucumnaunHbl. Mo kaxnow ns tem ons
CaMOCTOSITENIbHOr0 U3y4eHUsl, MpUBELEHHbIX B paboyei nporpamme OUCUMMINHBI
cnepyeT cHayana npoynTaTb PEKOMEHOOBAHHYIO NUTepaTtypy U nNpu HeobxoaMMocTy
COCTaBUTb KPaTKWiA KOHCNEKT OCHOBHbIX MOMOXEHWN, TEPMUHOB, CBEOEHWUN,
Tpebyiowwmx 3anoMVHAHUS 1 ABNSIOWMNXCS OCHOBOMONAraowmMmn B 3Tol TeMe 1 ans
OCBOEHUS nocneywmnx pasgenos kypca. [ng pacwmpeHns 3HaHuin N0 AMcuUnninHe
pekoMeHayeTca ncnonb3osatb HTEpPHET- pecypcbl: NPOBOAUTL MOWCK B Pa3fnyHbIX
cvcTemax, caToB 1 obyvatolyx NporpamMm, PEKOMEeHA0BaHHbIX NpernogaBaTeneM Ha
NEeKUMOHHbIX 3aHATUSIX. [lns nydwero ycBoeHmst y4ebHOro mateprana u noaroToBKM K
CEMUHAPCKUM 3aHATUAM rpennonaraeTcs akTuBHas BHeayauTopHas
camocTosiTenbHas paboTa cTyoeHTOB ¢ y4ebHol nuTepaTypoli, C HOPMaTUBHBIMU,
MeTOLMYECKMMU 1N CMIPaBOYHbIMU MaTepuanamm.

nncbMeHHast paboTa B npouecce BbINONHEHUSI MUCbMEHHOI PaboTbl CTYAEHTbl UMEIOT LONXHbI MoKasaTb
YMeHWe aHanmTn4yeckn paboTtatb C NUTEPaTYpPOit (POCCUIACKO 1N 3apyBexXHON),
NPOLEMOHCTPMPOBATL HaBblkK 060CHOBAHHOIO U Pa3BEPHYTOr0 U3NIOXEHNS CBOE
TOYKM 3PEHNS HA UCCNeayeMYIO TEMY, BHECTWU CBOU npeanoxeHus. MNpu noarotoske
NMCbMEHHO pPaboTbl AOMXKHbI BbITb CPOPMYNMPOBaHbI aKTyanbHOCTb Y BaXHOCTb
DaHHoI TeMbl, uenu 1 3aaaqn paboTbl, 4onXeH 6biTb NpoBeeH pa3bop uccnenyemblx
mMaTtepuanos(cTtarbn, MOHorpaguu, IHTepHET-pecypchl Ha PyCCKOM 1 MHOCTPaHHOM
s3blkax) No onpeneneHHoin npobneme, NpoBeaeHO onucaHne NoaxonoB ,MeTonoB U
WHOMKATOPOB, UCMOMNb3yeMbIX aBTOPaMU, NPOBEAEH UX CPABHUTENbHBIA aHann3 ¢
nosnuum aBTopa NMCbMeHHoW paboThl 1, B 3aKN0YeHUe, caenaHbl BblBOAbI.

nposepka npaktniecknx | Npoeepka NpakTM4eckux HaBblKOB HanpasieHa Ha BbisSIBEHNE YCBOSIEMOCTH

HaBbIKOB MaTtepuana, B BbINONHEHWE NPaKTUYECKMX 3aaHNiA U NPOSBNEHUN 3HAHWUIA 06
peweHnn 3a4a4 MaWmnHHOrO 0BYYEHNS, B HACTHOCTU 3a8ay 0By4YeHWs C yumTenem
(3apay perpeccun, knaccudomkauum) n obydeHns 6es3 yuutens (3agadm
Knactepusaumm) u NpUMeHeHMn Moaenein HEMPOHHbIX CeTen ANS PeleHns 3TUX 3aaad.
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Bup, pabot MeToauyeckue pekomeHaauum

aK3aMmeH OK3aMeH HaueneH Ha KOMMNIEKCHY0 NPOBEPKY OCBOEHMSI AUCLUMINHBL. dK3aMeH
NPOBOAMTCS B YCTHOM UMW NMCbMEHHOM goopMe Mo GuneTtam, B KOTOPbIX cogepXaTcst
BOMpOChHI (3a4aHns) no BceM TeMam kypca. Obyvatowemycst naétcs Bpems Ha
noarotoeky. OueHVBaeTCs BNageHne MatepuanoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NMPUMEHSITb Hy>XHble 3HaHWS, HAaBbIKW 1 YMEHUSI NPpY aHannae
NPOo6MEeMHbIX CUTYaLWA 1 pellieHnn NPaKTUYECKNX 3a0aHui.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHve gucumnnnnHbl "HepoHHbIE CeTM 1 X NPUAoXeHUs" NnpegnonaraeT MCNonb3oBaHwe cneayowero
nporpammMHoro obecrneyeHnst U MHPOPMALMOHHO-CMPABOYHbBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa st aHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmest. I6C "ZNANIUM.COM" coaepXuT nponaseneHns
KPYMHENLWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN rOCYyAapCTBEHHbIX OPraHoB, Npenogasarenei segymx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. PoHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToM
BCEX M3MeHeHU obpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMMeKChbl, MOHOrpadum, asTopedeparhl, auccepraumm, SHUMKNIoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHoAaTeNbHO-HOPMAaTUBHbIE LOKYMEHTbI, CreumanbHble Nepuognyeckme n3gaHns n ndgaHus, Bbinyckaemble
nspatenbctesamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMsIM doeieparbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro NokoneHus.

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayto)

OcBoeHue gucumnnuHbl "HenpoHHbIe CeTn 1 X MPUNOXeHNs" npeanonaraeT UCNonb30BaHWe cnepyowero
MaTtepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTuMeguiiHas ayautopus, BMectumocTbto 6onee 60 yenosek. MynbTumMeninHas ayamTopus COCTOMT U3
WHTErpmMpoBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMOM ynpasieHNs, OCHaLleHHasa COBPEMEHHbIMK CpencTBaMm
BOCNPOU3BEAEHNS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMaLLK, MONYYEHNS N Nepefadn SNeKTPOHHbIX
[OKyMeHTOB. Trnosas KoMnnekTaums MynbTUMeaUnHON ayauTopmumn COCTOUT M3 MybTUMEANAHOMO NPOeKTopa,
aBTOMATU3VPOBAHHOMO NMPOEKLUMOHHOMO 3KpaHa, akyCTMHECKON CUCTEMbI, & TaKXKE UHTEPAKTUBHOMN TPUOYHbI
npenopasaTens, BKNoYaLWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEePCOHaNbHbIN KOMMbIOTEp (C
TEXHUYECKMN xapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koH(pepeHL-MUKPOIOH,
6ecnpoBoAHON MUKPOGIOH, Briok ynpasneHusi obopynoBaHueM, nHTepdoeiicel noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KNOYEBLIM S/IEMEHTOM ynpaBneHus, 06 beJUHSAIOWNM BCe YCTPOCTBa
B €OMHYI0 CUCTEMY, U CNYXWT NOMHOLEHHbIM paboymM MecToM npenogasartens. MNpenonasaTtent NMEET BO3MOXHOCTb
NEerko ynpaensTb BCEl CUCTEMONA, HEe 0TXOAS OT TPMBYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, NPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepeHUUN 1 Apyrue Buibl ayAUTOPHON Harpy3kn obyyatowmxcs B yaL06HOM 1 LOCTYNHOM
INS HUX OOPME C NMPUMEHEHNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELACTB 0Oy4YEHWS, B TOM YACHE C UCMONb30BaHNEM B
npoLecce oby4yeHns BCeX KOPropaTMBHbIX pecypcoB. MynbTUMeouiiHas ayantopus Takxe OCHaleHa WPOKONONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM UMEET COOTBETCTBYIOLWEE NMLLEH3NOHHOE NPOrpamMMHoe
obecneyeHue.

KomnbloTepHbIii knace, npeacTaBnsowmin coboit paboyee Mecto npenoaaeatenst U He MeHee 15 paboynx MecT
CTYOEHTOB, BK/OHAIOWNX KOMMNBIOTEPHbIA CTOM, CTYN, NEPCOHAsNbHbLIA KOMMbIOTEP, NULIEH3UOHHOE NPOrpaMMHoe
obecneyeHune. Kaxaplii KOMMbOTEP UMEET WNPOKOMONOCHLIA AoCTyn B ceTb VIHTepHeT. Bce koMnbioTepbl MOAKMYEHbI K
KOpnopaTuBHON KOMMbioTEPHOM ceTn KDY 1 Haxooatca B eAMHOM OOMEHE.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPE6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUmn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fNYHbIX NOMb30BaTene;
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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 ¢ TpebosaHmsaMu ®IFOC BO un yuebHbiM nnaHoM no HanpasneHuio 01.03.02
"MpuknagHaa matematnka n nHgopmatuka” n npoduno NoArotoeky CUCTEMHOE NPOrpaMMmMpoBaHme .
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