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1. [losicHuTEILHAA 3aNIMCKA

1.1. Lens 1 3a0a9u TUCIUTIITUHBL.

Henp aucHUIIMHBI — MNPUOOpPETeHHE 3HAHUI
HEHWPOCETEBBIX TEXHOJIOTHI; M3yUeHHE MPOTPAMMHBIX CPEACTB ISl TIOCTPOEHUs HeMpoceTeH, a
TaK)Ke U3yUYeHUE UX apXUTEKTYP.

3agaun JUCHUIUIMHBL: W3Y4Y€HHWE NOHATHUHHOTO amnmapara JUCIUIUIMHBI, OCHOBHBIX
TEOPETUYECKUX TIOJOKEHUH U METOJOB, MPHUBUTHE HABHIKOB MPUMEHEHHS] TEOPETUUYECKUX
3HAHUU JJI PEIICHUS] TCOPETUUECKUX 3a]1ay.

B o01acTd HEHPOHHBIX CceTell u

1.2. ®opMupyeMble KOMIIETEHIIMU, COOTHECEHHBIE C TUIAHUPYEMBIMH pe3yJIbTaTaMu 00yueHUs

IO AMCLHHUIIIINHE!

KoMnereHnus
(Koa 1 HAMMEHOBAaHUE)

HNuaukaTopsl
KOMIIeTeHI U
(Ko ¥ HAMMEHOBAHUE)

Pe3yabTaThl 00yyeHus

IIK-5 — CriocobeH

1IK-5.1 - 3Haet cTpyKTypy U

3nHamy: CTPYKTYpy U cOCTaB padboT

MOJIETTMPOBATh MPHUKIAIHBIE | COCTaB pabOT MO aHamu3y | 1o aHaAINU3Y MPEeIMETHBIX
(OuzHec)  mporecchl M | IPEAMETHBIX oOnacteid u | obmacTed U MOJETUPOBAHUIO
MpeIMETHYIO 00J1acTh. MOJIETTUPOBAHUIO MPUKIAIHBIX (OM3HEC) MPOIECCOB
MIPUKIIATHBIX (6usnec) | nH(GPOPMALIMOHHBINA CUCTEMBI.
MIPOLIECCOB
MH(OPMALMOHHBIN
CUCTEMBL.
IIK-5.2 - Ymeer npoBOANTh | Ymems: MPOBOJUTH a”Han3
aHaIN3 MPEIMETHBIX | IPEIMETHBIX obracreid,
obmacTeif,  MOJEIMPOBATH | MOJECIUPOBATH MIPUKJIATHBIC
MIPUKJIaIHbIE (6busnec) | (busHec) MIPOIECCHI
MIPOIIECCHI MH()OPMAIMOHHBINA CUCTEMBI.
MH(OPMAIIMOHHBIN
CHCTEMBI.
1IK-5.3 - Bnageer | Braoems: HaBLIKAMHU  aHalu3a
HaBbIKaMU aHaJIM3a | MpeAMETHBIX oOracrei,
MPEeIMETHBIX obriacrteid, | MOIETUPOBAHUS MIPUKIIATHBIX
MOJICITUPOBAHUS (6busnec) MPOIIECCOB
MIPUKJIaIHBIX (OuzHec) | HHGOPMALIMOHHBIN CUCTEMBI.
MIPOLIECCOB
UH(POPMAIMOHHBIH
CUCTEMBL.
K — 6 - Coocoben | [IK-6.1 - 3nHaer weronsl | 3name: METOAbl  HACTPOMKH,
HACTpauBaTh, HACTPOMKH, TOPSAAOK U | MOPSIOK W MEPONPUSITUS IO
IKCIUTYyaTUPOBATh U | MEPOIIPHSITHS M0 | OKCIUTyaTallud ¥ COMPOBOKICHUIO
COIPOBOXKIATh JKCIUTyaTaluu U | ”HQOPMAIIMOHHBIX ~ CUCTEM U
UH(POPMAIIMOHHBIE CUCTEMBI | COITPOBOXKICHUIO CEpPBHUCOB.
U CEpPBHUCHI. MH(OPMALIMOHHBIX ~ CHUCTEM
1 CEpBHUCOB.
1IK-6.2 - Ywmeer | Yuems: OpraHU30BbIBATh
OpTraHU30BBIBATH HACTPOWKY, OKCIUTyaTallul0 W
HACTPOMKY, OSKCIUTyaTalllio | COMPOBOXKIECHUE
u COMPOBOXKCHNUE | HHPOPMAIIMOHHBIX ~ CHCTEM U
MH(OPMALIMOHHBIX CHUCTEM | CEpBUCOB.

U CEpPBUCOB.




IIK - 6.3 - Bnaneer | Bradems: HaBbIKAMU YIPABJICHUS
HaBbIKAMU ynpasnenus | konpurypanueit IC u cepBucos B
koH(purypammerr MC  w | mpomecce JKCIUTyaTalyH,
CEpBUCOB B  TMPOIECCE | PEIICHUS npo0Oyem u
3KCIUTyaTaluu, peLIeHHs | KOHCYJIbTUPOBAHHUS

npo0Gyiem U | IoJb30BaTeNneil HHPOPMAIIMOHHBIX
KOHCYJIbTUPOBAHHUS CHCTEM U CEPBHCOB.
M0JI30BaTEIIEHN

MH(POPMALIUOHHBIX CUCTEM

Y CEpPBUCOB.

1.3. MecTo JUCHUIUIMHBL B CTPYKTYpe 00pa30BaTeIbHOM MPOTrpaMMBbl

Hucuunnuna «[IpumeHeHre HEMPOHHBIX ceTell B T'yMaHHUTapHOW cepe» OTHOCUTCS K
BapHaTUBHON YacTH OJIOKA TUCIMILINH MO BEIOOPY yUeOHOTO IJIaHa.

Hucuunnuna «[IpumeHeHre HEWPOHHBIX CeTel B TyMaHHUTAapHOU cdepe» nMeeT CBOei
[EeNbI0 MPUOOpeTeHne 3HAaHWK B O0JACTH HEWPOHHBIX CETEH M HEHPOCETEBBIX TEXHOJOTHIA;
U3y4YEHHE TPOTrpaMMHBIX CPEIACTB UId IOCTPOEHUS HEUpOceTed, a TaKXKe H3y4YeHHE HX
ApPXUTEKTYP.

B npouecce u3yueHHs TUCHMITIMHBI CTYAEHTHI IPHOOPETAIOT HABBIKU IO BBIIOJIHEHUIO

MHCTAJUISLUI IPOrpaMMHOIO U allapaTHOro odecreyeHus! Juisi MOAEIUPOBAaHUS U IPUMEHEHUS
UCKYCCTBEHHBIX HEMpPOHHBIX CeTe Ha OCHOBE COBPEMEHHBIX CIOCOOOB U METOIUK;
IIPAaKTUYECKMMHU HABBIKAMH 110 IIPUMEHEHUIO COBPEMEHHBIX MHCTPYMEHTAJIbHBIX CPEICTB IS
IIPOEKTUPOBAHUS U PEATU3aLUN UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
B pesynbrate ocBOoeHMs nucnMIIIMHBL «lIpuMeHEHME HEWpPOHHBIX CETe B T'yMaHUTapHOU
chepe» (GOpMHPYIOTCS 3HAHUS, YMEHHMs M BIAJEHUs, HEOOXOAWMBIE [UIl BBIIOJIHEHUS
CIEAYIOIINUX BUIOB AeiaTenbHOCTH: «lIpennumiomnas mnpaktuka», «BBIIOJHEHHE W 3allWTa
BBIITYCKHON KBaTM()PUKALMOHHOM PabOTHI ».




2. CTpyKTYypa AUCHHUIIMHBI
CTpyKTypa AMCHHMILIMHBI JJIs1 04HOH GopMbl 00y4eHust

O6mas Tpy10€MKOCTh AUCIUIUIMHEI COCTaBIACT 4 3.€., 152 4., B TOM 4HCIie KOHTaKTHas padoTa
o0yuJalouIuxcs ¢ npernoaasarenaeM 56 4., camocToATenbHas pabora oOydatonuxcs 96 u.

Bunsl yueOHOI paboThI

(B yacax) @DopMBI TEKYILETO

KOHTaKTHas KOHTPOJIS
No o | 2 |1 = é yCIIEBAEMOCTH,
wn Pasznen nucouninHbl/TEMBI 2 ] S =S E 5 dbopma }
o o |2 S ;» § S g MpOMEXKyTOIHOMU
S| E|E|EE S Eg = | 8 8 arrecrauuu (no

2| g § g E NS Ea: 2 5 cemecmpam)

cle |d|=iSgEg|C=

1. | Tema 1. OcHoBHble | 8 | 4 - 8 |- - 18 | Ompoc no nexuuun
OJIOKEHUS TEOpUHU 3amura
HCKYCCTBEHHBIX MIPAKTUIECKOU
HEWPOHHBIX CETEH. pabotsl (1-2)

2. | Tema 2. OcHoBHble | 8 | 4 - 8 |- - 20 | IIpoBepka
KOHLENIUU BBITIOJTHEHUS
HCKYCCTBEHHBIX JIOMAITHETO
HEUPOHHBIX CETEH. 3aJaHus

3amura
MPaKTUYECKOM
pabotsi (3-4)

3. | Tema 3. MHckycctBeHHblE | 8 | 8 - 8 |- - 20 | 3amura
HEUPOHHBIE ceru, IIPaKTUYECKOU
HMHUTHUPYIONTUE  CBOMCTBA paboTsI (5-6).
€CTECTBCHHBIX HEHPOHHBIX KommerorepHoe
CeTel. TECTUPOBAHUE T10

W3Y4YCHHBIMU
paszzenam.

4. | Tema 4. [Ilpumenenne | 8 |8 - 8 |- - 20 | 3amwmra
HCKYCCTBEHHBIX MPAKTUIECKOU
HEHUPOHHBIX CETEH. paboThl 7.

> 3ader ¢ OLeHKOMN 8 18 Kommroreproe

TECTUPOBAHUE.
Wroro: 24 32 9 | 152




3. Coaepxkanue qucuuninebl «IIpuvMeHeHne HElPOHHBIX ceTeil B 'YMAaHUTAPHOM cepe»

Ne

HaumenoBanme pa3aesna
JTUCIHUILINHEI

Conep:xkanue

Tema 1. OcHOBHBIE HOJI0XKEHUI
TEOPUH HCKYCCTBEHHBIX
HEHPOHHBIX CETEH.

OO6nacTu MPUMEHEHUS] UCKYCCTBEHHBIX HEHPOHHBIX
cereil. buonornueckuit HedpoH. CrTpykTypa u
CBOMCTBA HCKYCCTBEHHOI'O HEWpOHa.
PaznoBugnocTu HCKYCCTBEHHBIX HEUPOHOB.
Knaccugukarus UCKyCCTBEHHBIX HEHPOHHBIX CETel
u ux cpoiictBa. Teopema Konmoroposa— ApHosbaa.
Pabora Xext-Hunbcena. CnenctBusi U3 TEOPEMBI
KonmoropoBa—Apnonsaa—Xext-Hunbcena.
IlocTaHoBKa M BO3MOJKHBIE IyTH PEILIEHUS 3alayu
oOy4eHUs] HCKYCCTBCHHBIX HEHPOHHBIX  CETeH:
o0yyeHHe C yuyuTelneM, aJIrOpUTM OOpaTHOTO
pacrpocTpaHeHus OIMMOKK; 00yueHne 0e3 yIuTes.
Hacrtpoiika 4ucia HEHPOHOB B CKPBITBIX CJIOSAX
MHOTOCJIOMHBIX HEHPOHHBIX CETEeH B MpolEecce
00yYeHHUS. ANTopUTMBI COKpALIEHUS.
KOHCTpYKTHBHBIE aJITOPUTMBI.

Tema 2. OCHOBHBIE KOHIIEIIIIAHN
UCKYCCTBEHHBIX HEHPOHHBIX
ceTel.

IIepcenTpoH. MHoOrocnonHsIi MIEPCENTPOH.
Heiiponnsie cetn paananbHbIX 0a3UCHBIX (QYHKIUH.
BepositHocTHast HelpoHHast ceTb. (000IIEHHO-
perpeccuoHHasl HelpoHHas ceTb. HelipoHHbIE ceTh
Koxonena. Heiliponnsie CeTH BCTPEYHOI'0
pacnpoctpanenusi. Heliponnsie cetn Xomduiaa.
Heitponnsie cetm XsmmuHra. JIByHampaBieHHas
accoLMaTUBHAs aMATh. Kackannsie
HCKYCCTBEHHBIC HEHPOHHBIE CETH.

Tema 3.
HEHPOHHBIE
MMUTHPYIOLINE
€CTECTBEHHBIX
ceTelt.

HckyccTBeHHbIE
CeTH,

CBOMCTBa
HEUPOHHBIX

Cetn aJ1alTUBHOU PE30HAHCHOM TEOpUHU
(Ha3HaueHHe, OMHCaHUE, CTPYKTypa, OOydeHwHe,
npuMeHeHne). KOTHHUTpOH W HEOKOTHHUTPOH
(Ha3HaueHue, ONHMCaHHWE, CTPYKTypa, OOyuyeHHe,
MIPUMEHEHHE).

Tema 4.
I/ICKyCCTB CHHBIX
ceTen.

[Ipumenenue
HEHUPOHHBIX

HEWpOCETEBOM
HUHC ngns
00BEKTOB,

[IpencraBnenue
JIOTUYECKOM  Oasmce.
MOJICTTUPOBAHUS:
KJTaCCU(UKALINH,

3a7auu B
IIpumeHeHue
CTaTUYECKHUX
anmnpoKCUMaluu byHKUUH,
KJIaCTepU3allui, BPEMEHHBIX pPSAOB, JIMHEHHBIX
JMHAMUYECKUX o00bekToB. OOmue CcBeAeHUus o
COBPEMEHHBIX NPOTrPaMMHBIX CPEJICTBAX U CHUCTEMaxX
MOZCJIMPOBAHUs UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
XapaKTepUCTUKH  COBPEMEHHBIX  NPOrPaMMHBIX
CPEACTB U CHUCTEM MOJICIMPOBAHUS MCKYCCTBEHHBIX
HEUpOHHBIX  cereir.  OOmwMe  cBemeHUs U
xapaktepuctuku maketa Neural Networks Toolbox
cucteMbl MATLAB. [Ilpumepbl ucnonab30BaHus
naketa Neural Networks Toolbox mpu pemieHuu
3aja4: Kiaccu(UKauu, anmpoKCuManuu (QyHKIHH,
IIPOTHO3UPOBAHUS 3Ha4YeHUM npoiiecca,
aBTOMATHYECKOTO BBIJCIICHUS LIEHTPOB KIIACTEPOB.
Hcnons3oBanue cpeasl Simulink ans moctpoenus u
BHU3yaJIM3allMN UCKYCCTBEHHBIX HEHPOHHBIX CETEH.




4. O6pa3oBarejibHble TEXHOJOTHU.
O0pa3oBaTebHbIC TEXHOJIOIHH:

Ne Buabi yueOHbIX

HaunmeHoBaHue pa3aeia OO0pa3zoBaTebHbIC TEXHOJIOTHHU

n/n 3aHATHH
1 2 3 4
1. [Tema 1. OcHoBHBIE HoyoxeHus|JIeknus 1. JIek1us ¢ UCIOIb30BaHUEM
TEOPUH HCKYCCTBEHHBIX BUJIEOMATEPHAIIOB.

HEUPOHHBIX CETEH.

2. |Tema 2. OcHoBHble koHUenuuu|CamocTtosrenbHas |KoHcynbTupoBaHue u npoBepka

HCKYCCTBEHHBIX HEHPOHHBIX [paboTa. JIOMAIIIHUX 3aJlaHUui TIOCPENCTBOM
ceTen. AJIIEKTPOHHOM IOYTHI.

3. |Tema 3. UckyccrBennsbie|JIekuus 3 Jlexuys ¢ uCroIb30BaHUEM
HEUPOHHBIE ceTy, BHJIEOMAaTEPHAIIOB.
WMUTUPYIOLIME ceorictBa|lIpakTnueckoe BrinosnHeHue mpakTUYECKOU
€CTECTBEHHBIX HEHUpOHHBIX [3aHsATHE Ne5-6 paboThI MOCPEICTBOM
ceTel. cneuuanuzupoBanHoro I[10.

KoMmnbroTepHOE TECTHPOBAHUE.

4. |Tema 4. [Ipumenenune|Jlexkuus 6 Jlekuus ¢ ©CnoJIb30BaHUEM

HCKYCCTBEHHBIX HEHPOHHBIX BHJICOMATEPHAIIOB.

ceTel.
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5. Onenka JIaHMPYeMbIX Pe3yJIbTATOB 00y4YeHHS
5.1. Cucrema o1leHUBaHUA

®opma KOHTPOJIA

Makc. KOJIH4eCTBO 0aJ1710B

3a oany Bcero
padory
Texynui KOHTPOJIb:
- ompoc 5 bannos 5 bannos
- BBIIIOJIHEHUE CAMOCTOATEIbHON 5 6annos 5 6annos
paboThI
- BBIIIOJIHEHUE MPAKTUYECKUX padboT 5 6annos 35 6annos
- KOHTpoJIbHast paboTa B popme 10 6annos 10 6annos
KOMITBIOTEPHOTO TECTUPOBAHHS
[TpomexxyTodyHast aTTecTaIus 45 bannos
(3auem c oyenkoti)
HTroro 3a cemectp 100 6annos

[TomyueHHBII COBOKYIHBIN pe3ybTaT KOHBEPTUPYETCS B TPAAULIMOHHYIO [IKATY OLEHOK U B
IIKajay oleHoKk EBponeiickoii cucTeMbl iepeHoca u HakorieHus kpeautoB (European Credit
Transfer System; nanee — ECTS) B coorBeTcTBHM ¢ TaOnuLeH:

100-6a1pHas TpajionHas mKaa IIxamna
IIKaja ECTS
95 -100 A
2304 OTJIMYHO B

68 — 82 XOPOIIO 3a4TEHO C

56 - 67 D
50_55 YIOBIETBOPUTEIHLHO E

20 — 49 FX
0-19 HEYJIOBJIETBOPUTEIHHO HE 3a4TEHO F
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5.2.Kputepun BbICTaBICHUS OLICHKU MO TUCIUILIAHE

Banael/
HIkanaa
ECTS

Onenka mo
JUCHUILINHE

KpuTtepun oneHkH pe3yjbTaToB 00y4eHHs 1O
AUCHUILINHE

100-83/
AB

«OTIUIHOY/
«3a4TEHO
(oTHIuHO)»/
«3a4TEHO»

BricraBisiercs o0yyaromemMycs, €ciii OH IIyO00Ko U
MPOYHO YCBOMJI TEOPETUUECKUN U MPAKTUUECKUI
MaTepuall, MOXKET NPOAEMOHCTPUPOBATE 3TO Ha 3aHATUAX
U B XOJ/I€ POMEKYTOYHOM aTTeCTallUH.

OO0yuarouuiicst HICUepIbIBAIOIIE U JJOTHYECKH CTPOUHO
u3JaraeT yueOHbI MaTepuall, yMeeT yBSI3bIBATh TEOPHIO C
MIPAKTUKOM, CIIPABIISIETCA C PEIICHUEM 3a/1a4
poQeCCUOHAIBHON HAMIPaBICHHOCTH BBICOKOTO YPOBHS
CJIOHOCTH, MMPABUILHO 000CHOBBIBAET MPUHSATHIE
peleHus.

CB0OOHO OpUEHTHpPYETCS B Y4eOHOI 1
npoeccuoHaIbHOM JTUTEpaType.

OreHka 1Mo JUCHUTUTMHE BBICTABIISIOTCS 00YYarOmEMYyCs C
YYETOM PE3YIbTATOB TEKYLIEH U IPOMEKYTOUHOMN
aTTeCTalUH.

KomnereHuyu, 3akperni€HHble 3a JUCUUIUIMHOM,
c(hOpMHPOBAHbI HA YPOBHE — «BBICOKHI.

82-68/

«XOpomIo»/
«3a4TCHO
(xoporo)»/
«3a4TCHO»

BricraBisiercs o0yyaromemycs, €ciii OH 3HaeT
TEOPETUYECKUN U MPAKTUYECKUI MaTepHal, TpaMOTHO U T10
CYILIECTBY M3JIaraeT €ro Ha 3aHATUAX U B XOZE
IIPOMEKYTOYHOM aTTECTALlUH, HE JIOITyCKasl CyLIECTBEHHBIX
HETOYHOCTEH.

OOyuarouuiicst npaBUIbHO IPUMEHSET TEOPETHUECKUE
MOJIOKEHUS MTPU PELLICHNUU TPAKTUYECKUX 3a/1a4
pohecCHOHaNBbHON HANIPaBIEHHOCTH PA3HOTO YPOBHS
CJIOHOCTH, BJIaJICET HEOOXOAUMBIMH JIJIsl 3TOTO HaBBIKAMHU
U IpUEMaAMH.

JlocTaTouHO XOPOIIIO OPUEHTUPYETCS B yUeOHOU U
npodeccuoHaIbHOM JTUTEpaType.

OreHka Mo JUCIUILIMHE BBICTABISIOTCA 00yYarOIIeMycs C
Y4ETOM PE3yIbTAaTOB TEKYIIEH U IPOMEKYTOUHOU
aTTeCTaluu.

KomnereHnumu, 3akpeniéHnble 3a JTUCUUIIIMHOM,
c(hOopMHUPOBAHBI HA YPOBHE — «XOPOIIHII».

67-50/
D.E

«yIIOBIIETBOPH-
TEJIBbHOY/
«3a4TEHO
(ynoBneTBopHu-
TEIBHO)»/
«3a4TEHO»

BricTaBnsercst o0ydarommemycs, €Ciiu OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUI U MMPAKTUYECKUN MaTepHall,
JIOTTYCKaeT OTJENIbHbIE OMIMOKH MPH €T0 U3JI0)KEHUU Ha
3aHATHUSAX U B XOJ€ MPOMEXYTOYHOM aTTECTALIUH.
OO0yuarouuiicst UCTIBITHIBAET ONPEAEIEHHBIE 3aTPY IHEHUS
B IPUMEHEHUU TEOPETHUUECKUX MOJO0KEHUN MPU PEILICHUH
MPAKTUYECKHX 3314 MPOo(heCcCHOHATBHON HAIIPAaBIEHHOCTH
CTaHJAPTHOI'O YPOBHS CIIOXKHOCTH, BJIaJICET
HEO0OXOUMBIMHU I 3TOTO 0a30BBIMH HAaBbIKAMU U
MpUE€MaMHU.

JleMOoHCTpUpYyET 1OCTaTOUHBIM ypOBEHb 3HAHUS yUueOHOU
JUTEPATYpPhl 10 JUCHUILINHE.
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banasl/ Ounenka no Kputepun oneHKH pe3y1bTaToB 00y4eHUs 110
Hxkana AUCIHHUIINHE AUCIHHUIIMHE
ECTS
OreHKa Mo JUCITUTUIMHE BBICTABIISIOTCS 00YJarOIIEeMYyCs C
YYETOM PE3YJIbTATOB TEKYIIEH U MPOMEKYTOUHOMN
aTTeCTallUU.
KomnereHnumu, 3akpeni€éHHble 3a TUCIUIIITMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «JIOCTATOYHBIN».
49-0/ «HEyJOBIETBOpUTE | BricTaBnsieTcs oOyuaroemMycs, €Ciii OH He 3HaeT Ha
F,FX JTBEHO»/ 0a30BOM YpOBHE TEOPETUUECKHUI M MPAKTUICCKUI
HE 3a4TEHO MaTepHal, JoIycKaeT rpyOblie OUIMOKH IpU ero

U3JI0’)KEHUU Ha 3aHATHUSIX U B XO/1€ TPOMEXKYTOUHOM
aTTECTALIUU.

OO0yuarouuiicst UCTIBITHIBAET CEPbE3HbBIE 3aTPYIHEHHUS B
IIPUMEHEHNU TEOPETUUECKUX MOJIO0XKEHUH NPU pELIEHUH
MPAKTUYECKHX 3aj71a4 Mpo(dhecCHOHATBbHOM HAMIPAaBIEHHOCTH
CTaH/IapTHOI'O YPOBHS CII0)KHOCTH, HE BIa/IEET
HEOOXOUMBIMHU IS TOTO HAaBbIKAMU U IpUEMaMHU.
JleMoHCTpHpYeT (pparMeHTapHbIe 3HAHUS y4eOHOMH
JUTEPATYpPHI 110 TUCHUTUIHHE.

OreHka 1o JUCHUIUIMHE BBICTABIISIOTCS 00YYarOmEMyCs C
YYETOM PE3YJIbTATOB TEKYIIEH U MPOMEKYTOUHOMN
aTTECTALIUU.

KomneTreHnuu Ha ypoBHE «IOCTaTOYHBIN», 3aKPETIIEHHBIE
3a IUCHUIUIMHON, He COPMHUPOBAHBIL.

5.3. OneHouHbIe cpeacTBa (MaTepHabl) I TEKYIIETO KOHTPOJIS YCIIEBaeMOCTH,
POMEXXYTOYHOHN aTTeCTaluy 00yJalomuXcs 10 JUCIUTUTHHE.

IIpuMepHbIe BONIPOCHI HA KOMIILIOTEPHOE TECTHPOBaHHE:

Komnerennus I1K-5: I1K-5.1, IIK-5.2, I1K-5.3.
ITo KaKuM IPUHLIKIIAM CTPOSITCSI HICKYCCTBEHHbBIE HEHPOHHBIE CETU?
e B cooTBeTcTBUHM C NMPUHIUIIAMH OpPTaHW3AIWU W (QYHKIMOHUPOBAHHS OMOIOTHYECKUX
HEUPOHHBIX CETEH,
e [lo npuHIMIAM U PaBWJIaM MaTEMAaTUYECKOU JIOTHUKY,
e B COOTBEeTCTBHM IPUHLUIIAMH HCKYCCTBEHHOIO MHTEJUIEKTA W TEOPUM INPUHATHUS
peLeHui.
e Ha ocHOBE NPUHIMIIOB UMUTALMOHHOTO MOJEIIUPOBAHMS CIOKHBIX CUCTEM
® 1 [IPOLIECCOB.

1.

KTo0 1 Koraa npeanoxui nepByro MOJENb HepoHa?

VY. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 r.
J1. Xe66 (D. Hebb) B 1949 1.
®. PozenoOmart (F. Rosenblatt) B 1957 r.

. Xsro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 r.

KTo u xoraa BriepBbie MPeAI0KIII IpaBuiia 00y4eHHs UCKYCCTBEHHONW HEUPOHHOU ceTn?
VY. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 r.

J1. Xe66 (D. Hebb) B 1949 1.
®. PozenoOmarr (F. Rosenblatt) B 1957 r.

. Xpro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.

Kro u xoraa pa3paboTall NpUHIIUITEI OpraHU3aud U (QyHKIIMOHUPOBAHHS MIEPCENTPOHORB?
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VY. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 r.
J1. Xe606 (D. Hebb) B 1949 1.

®. PozenoOmarr (F. Rosenblatt) B 1957 r.

J. Xw106en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 .

5. Kro u xorna pazpaboTan KOTHUTPOH?

VY. Makkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 r.
J1. Xe66 (D. Hebb) B 1949 1.

®. Pozenbmarr (F. Rosenblatt) B 1957 r.

K. ®ykymmuma (K. Fukushima) B 1975 r.

6. KTo m Korjga mpemioXul HEHMpOCeTeBbIE MOJENH, oOydwaromielics 0e3 yduTenss Ha OCHOBE
camoopraHuzauun?

VY. Makxkanox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 r.
J1. Xe60 (D. Hebb) B 1949 1.

®. PozenoOmarr (F. Rosenblatt) B 1957 r.

K. ®ykymuma (K. Fukushima) B 1975 .

7. Kron KoTaa Cco3aall aJali TUBHYRO PE30HAHCHYIO TCOPHUIO U MOACIIN HCﬁpOHHLIX ceTelt Ha ee

ocHoBe?

1. V. Makkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 r.
2. . Xe66 (D. Hebb) B 1949 1.

3. @. Pozenbnart (F. Rosenblatt) B 1957 r.

4. K. ®ykymmma (K. Fukushima) B 1975 .

8. Kakumu cBoiicTBamMM 001a1al0T UCKYCCTBEHHBIE HEMPOHHBIE CETU?

o0y4yeHHe Ha OCHOBE IPUMEPOB

U3BJICUCHHE 3HAYUMOH HWHPOpPMALUMU ¥  3aKOHOMEpPHOCTEHl M3 H30BITOYHBIX WU
3aIIyMJICHHBIX JaHHBIX

00001IIeHHE TPEBITYIIETO OMBITA

alalITUBHOCTh K U3MEHEHHIO YCIOBUH ()yHKIIMOHUPOBAHUS

oOydeHne Ha OCHOBE IPEIeIEHTOB (IPUMEPOB)

NpOCTOTa  JIMHTBUCTUYECKOW  WHTEPIPETallMd  CTPYKTYpPHl  CETH ¥ 3HAYCHHH
CHHAINITUYECKUX BECOB HEHPOHOB CETH

ObICTpasi CXOAMMOCTH IPH PELICHUH ONTHMHU3AIMOHHBIX 3a/1a9

MaJIoe YMCIIO IUKIIOB U JUINTEIbHOCTH BPEMEHHU 00yUeHHS

9. B uewm 3akmrogaercs 3aJa4dya KJ'IaCTepI/I?»aI_II/II/I?

3amada KiacTepu3allMd COCTOMT B YKa3aHHWM NPUHAAJICKHOCTH BXOAHOTO 00pasa,
IIPEICTABICHHOTO BEKTOPOM IIPU3HAKOB, OAHOMY WM HECKOJIBKMM IpEABAPUTEIBHO
OIpEECIEHHBIM KJIaccaM.

[Ipu pemreHun 3amauM KiIacTEpHU3alUU OTCYTCTBYET OOydYaromiasi BEIOOpKAa ¢ METKaMu
KiaccoB. Pemenue 3agaum  KiIacTepU3alMM OCHOBAaHO Ha YCTAHOBJIEHUM I1O100Us
00pa3oB U pa3MeIeHnH OJIM3KUX 00pa30B B OAMH KiacTep.

3amayeil KiacTepu3aluy SIBISIETCS HAaXOXKJEHUE pEIIECHUs, KOTOpPOE YJOBIIETBOPSIET
CHCTEME OTpPaHMYEHUH M MAKCUMHU3HUPYET WM MUHHUMH3HUPYET LEIEBYIO (DYHKIHIO.
3azmayeil KiacTepu3aly sBIAETCA PacyeT TaKOro BXOJHOIO BO3JEHCTBHUS, IIPU KOTOPOM
CUCTEMA CJIEAYET 110 JKEIAEMOM TPACKTOPUH, JUKTYEMOM 3TATOHHOW MOJEINBIO.

10. B yem 3akirouaercs 3ajaqa anmnpoKCUMAaIiu?

3amada anmpoKCUMAlMd COCTOMT B YKa3aHUU MPHUHAIJICKHOCTH BXOJHOTO 00pasa,
MIPE/ICTABJICHHOIO BEKTOPOM IIPU3HAKOB, OJHOMY WM HECKOJIBKUM IMPEIBAPUTEIHHO
OIIpEACICHHBIM KJIaccaM.

[Tpu pemenuun 3aja4u anMpOKCHUMALMU OTCYTCTBYET OOydaromasi BHIOOpKa ¢ METKaMu
KJaccoB. PemieHuwe 3anauM anmpoKCHMMAalMU OCHOBAHO Ha YCTaHOBJIIEHUU NOA00Us
00pa30B U pa3MelleHuH OJIM3KUX 00pa3oB B OAMH KJacc allpOKCHUMAIUH.
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e 3amauedl anmpoOKCHUMALMM SBJSIETCS HAXOXKACHHUE PEUIEHMs, KOTOPOE yIOBJIETBOPSIET

CUCTEME OTpaHMYEHUN U MAKCHMU3HUPYET WJIM MUHUMHU3HUPYET LENEBYIO (DYHKIIHIO.

e Ilycth umeercsa oOydaroriasi BBIOOpKa, KOTOpass TEHEPUPYETCs] HEM3BECTHON (DYHKITHECH.

3amava anmpoKCHMAIIUKA COCTOUT B HAXOXKICHUH OIICHKHU 3TON (QYHKITHH.

Komnerennus IIK-6: IIK-6.1, I1IK-6.2, I1K-6.3.

11.

12.

13.

14.

15.

16.

17.

18.

N3 xakux 371€MEHTOB COCTOUT (hOPMaTbHBIA HEHPOH?

e 113 yMHOXWUTENEH, CyMMaTOpa U HEMMHEHHOTO peodpa3oBaTens

e I3 uHTErpaTopa, TMHEHHOTO Mpeodpa3oBaTels U HOpMAIU3aTopa

e 113 cyMMaTopoB, YMHOKHUTENS U HETMHEWHBIX TpeoOpazoBaTeneit

e I3 cyMMaropoB, YMHOXHTEIIS U JEIUTEIS
HazoBuTe HecyliecTBYIONY 0 (PYHKIIMIO aKTHBALlMU HEWPOHA!

e HomwunanbHas

e (CurmoupgannHas

e PanuanbHO-6a3ucHas

e KBanpatuunas
Kakas 3 akTuBanMOHHBIX (PYHKIMN HEHpPOHA MPUHUMAET OJHO M3 JIBYX AIbTEPHATHBHBIX
3HAYECHUN?

e Jluneiinas

e (CurMomnmanbHas

e 3HakoBas (CUrHaTypHasl)

e PajuannHo-0a3ucHas
Kaxkas n3 akTuBaliMOHHBIX (PYHKITMI HEHPOHA HE UMEET OIrPaHUUYCHUN B 00JIACTH 3HAUCHHIA?
e JluHeiHas
e (CurMmounpgaiapHas
e 3HakoBas (CUTHATypHasi)
e PajgnanbHO-0asucHas
B kakux HEHpPOHHBIX CETAX KaXIbl HEMPOH NEpeNaeT CBOW BBIXOJHOM CUTHAJI OCTAJIbHBIM
HEWpoHaM ceTh?

e B NoJHOCBSA3HBIX

e B MHOrocimonHbIx

e B ciouncteix

e B cmabocBs3aHHBIX
Co CKOJNBKMMH HEHpoHaMH B OKpecTHOCTH (oH HeliMana cBs3aH KaxaAbld HEHPOH
c1ab0CBSI3HOM HEMPOHHOU ceTu?

e 3
o 4
e 6
o 8

Co cKONbKMMH HEMpOHaMHU B OKpeCTHOCTH [oiest cBs3aH Kaxablil HEHpOH c1aboCBA3HOMN
HEHUpOHHOM ceTu?

e 3
o 4
e 0
e 8

Co ckoJIbKMMHM HEMpOHaMM B OKpecTHOCTH Mypa CBsi3aH KaXKIblii HEMpPOH ci1abOoCBA3HOU
NHC?

e 3

o 4

e 6



14
e 8

19. K xakoMy THITy HCKYCCTBEHHBIX HEHPOHHBIX CETE€Hl OTHOCUTCS MHOTOCIIONHBINA NEPCENTPOH?

e K cersM 6e3 0OpaTHBIX CBSI3EH

e K cerssM ¢ 0OpaTHBIMU CBSI3SIMU

e K CJIIOMCTO-IIMKIMYECKUM CETSIM ¢ OOPaTHBIMHU CBSI3IMU
e K NOJHOCBSA3HO-CIIOUCTBIM CETSIM

20. B yem 3akirodaercs Ha3HAYCHHE arTOPUTMOB CoKpanieHus (pruning algorithms) MHC?

Cokpartienre ynciia HEeMpOHOB B CKPBITBHIX CJIOAX
CokpallieHue yrciaa HeMPOHOB BO BXOJAHOM U CKPBITBIX CIOSIX
CoxkpallieHre yncia CHHAICOB B CKPBITBIX CIIOSX
CokpallieHre 4ucia CHHANCOB BO BXOJHOM M CKPBITBIX CIOSIX

Bonpochl npoMexXyTOYHOro KOHTPOJIs (3a4eT ¢ OLEeHKOI):

Komnerennus I1K-5: I1K-5.1, IIK-5.2, I1K-5.3.

1.

SRR

=

8.
9.
10.

OO6nacTu MpUMEHEHUs NICKYCCTBEHHBIX HEHPOHHBIX CETEH.

buonornyeckuit HelipoH. CTpyKTypa U CBOMCTBA UCKYCCTBEHHOI'O HEHPOHA.

Pa3HOBUAHOCTH MCKYCCTBEHHBIX HEMPOHOB.

Knaccudukanus nCKyCCTBEHHBIX HEUPOHHBIX CETEH M MX CBOWCTBA.

Teopema Konmoroposa—ApHoubaa.

Pa6ora Xext-Hunbcena. CrneactBusi u3 TeopeMbl KoamoropoBa—ApHOIbIa—XEXT-
Hunbcena

[TocraHoBKa W BO3MOXKHbIE IIyTH pEHICHHs] 3aJadyd OOY4YeHHsS MCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.

OO0y4eHune ¢ yIuTeseM, alropuT™M o0paTHOTO PaCTIPOCTPAHCHUS OIUOKH.

OOyuenue 0e3 yuurtess.

Hactpolika yuciia HEHPOHOB B CKPBITBHIX CJIOSIX MHOTOCJIOMHBIX HEUPOHHBIX CETEH B
nporecce 00yueHus. ANTOPUTMBI COKpareHnsi. KOHCTpYKTUBHBIE allTOPUTMEL.

Komnerenmus I1K-6: I1K-6.1, ITIK-6.2, I1K-6.3.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

[IepcenTpoHs.
MHOrocCnoiHbIi nepcenTpoH
HeiiponHbie ceTn paguanbHbIX 0a3UCHBIX ()YHKITHIA.
BepositHoCTHAs HEMPOHHAS CETh.
O060011eHHO-pErPECCHOHHAsE HEUPOHHAS CETh.
Heiiponnsie cetu KoxoHnena.
HelipoHHble ceT BCTPEYHOTO pacpOCTPAHECHMUS.
Heiiponnsie cetn Xondunaa.
Heitponnsie cetn XaMMUHTa.
JIByHarnpaBieHHAas aCCOLIMATUBHAS TAMSATb.
KackagHble HCKyCCTBEHHBIE HEHPOHHBIE CETH.
Ceru amanTUBHON pE30HAHCHOW TEOPUH.
KOrHuTpoH 1 HEOKOTHUTPOH.
[IpencraBnenue 3ajauu B HEHPOCETEBOM JIOTHUECKOM Oa3uce.
[Mpumeneane MHC pans MonenupoBaHHS CTaTHYECKHMX OOBEKTOB, KIACCHU(UKAIIH,
annpoKCUMaIuK (QyHKIHUI.
[Tpumenenne MHC nns kiactepusalnviv, BpEMEHHBIX PSAJIOB, JMHEWHBIX JUHAMUYECKUX
00BEKTOB.
OOmue cBeneHHs O COBPEMEHHBIX IMPOTPaMMHBIX CpPEACTBAX M CUCTEMax
MOJIEJIMPOBAaHUSl MCKYCCTBEHHBIX HEHPOHHBIX CeTel. XapaKTepUCTHKU COBPEMEHHBIX
IIPOTPaMMHBIX CPEACTB U CUCTEM MOJEIUPOBAHUS UCKYCCTBEHHBIX HEMPOHHBIX CETEH.
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6. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneyeHHe TUCHUITNHBI

6.1. CnucoOK MCTOYHHKOB U JIUTEPATYpPbI
Jlureparypa
OcHoBHas

1. Kopsuko B.II., Bbakynesa M.A., B.M. OpemkoB. WHTemieKTyallbHbIE CUCTEMBI H
HeveTkas Joruka : yueonuk / - M.: KYPC, 2017. - 352 c.

2. HUcaes, C.B. UnHTemektyanpHble cucTeMbl: yueb. mocooue / C.B. Hcaes, O.C. Hcaesa. -
Kpacnospck : Cub. penep. yu-1, 2017. - 120 c.

3. lepdunnes, [.A. NHTEIIIEKTyaTbHBIE CHCTEMBI MTOIACPKKH TIPUHSITHS PEIICHHUH : yueo.
nocobue / JI.A. Ileppunses, K.B. PaeBuu, A.B. IlataeBa. - Kpacnosipck : Cub. deznep.
yH-T, 2018. - 136 c.

4. E3naxos, A. JI. Dxcnieptabie cuctembl CAIIP : yuebnoe nmocobue / A. JI. E3makoB. —
MockBa : ®OPYM : UHDPA-M, 2020. — 160 c. — (Beicmee obOpa3oBaHue:
bakanaBpuat). - ISBN 978-5-8199-0886-0. - Tekct : »saexktpoHHblidi. - URL:
https://znanium.com/catalog/product/1073066 (mata oopamenus: 31.10.2020). — Pexum
JIOCTYTIA: IO TOAIHCKE.

5. bornmanos, E. II. IHTEeIEKTyanpHbI aHAIU3 JAaHHBIX : NPAKTHKYM JUIsI MaruCTPaHTOB
Hanpasnenuss  09.04.03  «lIpuxnagnas wuHpOpMaTHKa» TPOGUIL  MOATOTOBKHU
«H(OopMaIMOHHBIE CHCTEMBI W TEXHOJIOTHH KopropaTtuBHOTO ympasieHus» / E. I1.
boraanos. - Boarorpaa : ®I'bOY BO Bonrorpaackuii I'AY, 2019. - 112 c. - Teker :
anekTpoHHbld. - URL: https://znanium.com/catalog/product/1087885.

6.3atoHckuii, A. B. IHopMamoHHble TEXHOIOIUU: pa3paboTka HH(OPMAIIMOHHBIX
MojieNiel u cucTeM : yueOHoe mocobue / A. B. 3aronckuii. - Mocksa : PUOP : UH®PA-
M, 2020. - 344 c. - (Boicuiee obpa3oBanue: bakanaspuar). - ISBN 978-5-369-01183-6.

- Tekct : anexktponHsiit. - URL: https://znanium.com/catalog/product/1043096
JlomomauTenpHas

1. T'amunoBckuit A.JI., boukapeB C.B., KpaBuenko M.H. [u nap.]. MudopmanmoHHbie
CHUCTEMBl YIPABICHHMS KaueCTBOM B aBTOMATU3UPOBAaHHBIX M ABTOMAaTHYECKUX
MPOU3BOACTBAX : yueb. mocobue / ; mox pea. A.JI. anunockoro. — M. : UHOPA-M,

2018. — 284 c.
2. Tanymkun A.W. Heiiponnsie cetu: ocHoBbI Teopuu / M.: 'op. nunus-Tenexkom, 2012. -
496 c.

3. bory3 C.I1. UHTenIeKTyanbHbIE MHTEPAKTUBHBIC CUCTEMBl M TEXHOJIOTHH yTPaBICHUS
yAaJeHHBIM JOCTYIOM: METOAbl M MOJENHM YIPABICHUS MpOLEeccaMu 3alluThl U
COTPOBOXKICHHSI UHTEIJICKTYalIbHOW COOCTBEHHOCTH B ceTH Internet/Intrane: Yuebnoe
nocobue / 3-e uza., non - M.:COJIOH-IIp., 2014. - 340 c.

4. ®epnorosa, E. JI. MHpopMaMoOHHbIE TEXHOJIOTUU U CUCTEMBI : yuebHoe nocobue / E. JI.
®denorosa. - MockBa : DOPYM : UHDOPA-M, 2020. - 352 c. - (Beiciiee oOpazoBanue).
- ISBN  978-5-8199-0376-6. -  Tekcr : osnektponusid. -  URL:
https://znanium.com/catalog/product/1043098

5. CunopoBa-Bucnanyn b.JI. TexHomorusi pa3paOOTKH MPOTPaMMHOTO OOECTeUeHUs :
yue6. mocobue / M. : Ul « ©DOPYM» : UHOPA-M, 2017. — 400 c.

5.2.  llepeuenn pecypcoB HH(pOPMAITMOHHO-TEIEKOMMYHHUKAITAOHHON ceTu
«HTEpHETY.

1. http://znanium.com — DIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.

2. http://window.edu.ru - Wudopmammonnas cucrema «EIWHOE OKHO JOOCTyma K

00pa30BaTEILHBIM peCypcam».
3. http://encyclopedia.ru — oHnaitH-3HIUKIONETUS.
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4. http://www.informio.ru — DneKTpoHHBIH crHpaBouyHUK «HPOPMHO» IS BBICIIHX
y4eOHBIX 3aBE/ICHUH.
5. http://www.consultant.ru/ - KoncynsrantlLimtoc. [IpaBoBast momaepixka.

7. MarepuaibHO-TEXHH4YECKOe o0ecredeHne M CUUILTHHBI.
Jlnis MaTepuanbHO-TEXHUYECKOro obecnedeHus: JucuuIuinebl «IIpuMenenne HeHpoHHBIX
ceTell B TyMaHHUTapHOH cepe» HeoOXOaNMO:
1. KommnbrotepHsiii kitace — ayn. Ne 210.

N

1 xommbroTep mpenonaBatelnis, 12 KOMIBIOTEPOB O0yYaromuxcs, MapKepHas JI0cCKa,
MIPOEKTOP.

JlokanbHas BEIYMCINUTENbHAS CETh.

Hoctyn B Internet.

Windows 10, nmurnensust 68526624, nara: 0e€3 1atThl.

Microsoft office 2010 Pro, munensus 49420326, nara: 08.12.2011.

Microsoft SQL Server 2008, nunensus 46931055, nara: 20.05.2010.

Mozilla Firefox 52.8.1 ESR — B cBoO0oaHOM H0CTYTIE.

[Tnardpopma ZOOM.

e e

8. Obecneuenne 00pa3oBaTEILHOTO NMPOIECCA /IUISI JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBBSI

B X0A€ peanm3anun JUCHUIIIMHBI UCIIOJIB3YIOTCA CIACAYIOIUEC JOIMOJTHUTCIIBHBIC
MCTOAbI O6y‘lCHI/IH, TCKYIICTO KOHTPOJIA YCIICBACMOCTH U HpOMC)I(YTO‘lHOﬁ aTTeCTalnnu
06yqa}0mnxcs{ B 3aBUCMMOCTH OT UX UHAWUBUAYAJIbHBIX 0COOEHHOCTEH:

® IS CIICIIBIX U CIA0OBUASIIUX:

- JIeKUMU O(OPMIISIOTCS B BUAE 3JIEKTPOHHOIO JIOKYMEHTA, JOCTYNHOIO C IOMOUIbIO
KOMITBIOTEpA CO CIEIHATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHUEM;

- TMChbMEHHBIE 3aJaHMs BBINOJHIIOTCS Ha KOMIBIOTEPE CO CIELUATU3UPOBAHHBIM
IpOrpaMMHBIM 00€CTIeYCHUEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrneunBaeTCs UHIUBHUIYyaIbHOE paBHOMEpHOE ocBelieHne He MmeHee 300 Jokc;

- N7 BBIOJHEHMS 3a/JaHus NPU HEOOXOIMMOCTH TNPEAOCTABISAETCS YBEIMYHBAIOILEE
YCTPOMCTBO; BOZMOKHO TaKXK€ UCII0JIb30BAHUE COOCTBEHHBIX YBEJIMYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3aJJaHNUs O(POPMIISIOTCS YBEIUYESHHBIM HIPUPTOM;

- 3K3aMe€H U 3a4€T MPOBOJATCS B YCTHOM (JOpME WM BBIMOIHIIOTCS B TUCbMEHHON (hopme Ha
KOMIIBIOTEDE.

® JUIS TIYXHUX M CIa00CTBIIIATHX:

- JeKuMH O(OPMIISIIOTCA B BHJE DJEKTPOHHOIO JOKYMEHTa, JHOO MperoCTaBiIsIeTCs
3BYKOYCWJIMBAIOIIAs alnaparypa HHANBUAYAIbHOIO NIOJIb30BaHUS;

- IICHbMEHHBIE 33JJaHHs BBINOJIHAIOTCS HA KOMIIBIOTEPE B MUCBMEHHOM (hopMe;

- O9K3aMEH M 3a4éT NPOBOIATCA B MUCHMEHHOW (opMe Ha KOMIBIOTEpE; BO3MOXKHO
IpoBe/ieHUE B (hOpME TECTUPOBAHHUS.

e JUIS JIUL C HAPYIIEHUSIMU OIIOPHO-IBUraTEJILHOTO anrapara:

- JIeKUMU O(OPMIISIOTCS B BHUAE 3JIEKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C ITOMOUIBIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM IIPOrPAMMHBIM 00€CIICUEHUEM;

- IIMCbMEHHBIE 3aJaHMs BBINOJHIIOTCS HAa KOMIBIOTEPE CO CIELUATM3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIeUeHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCA B YCTHOM (pOpMe MM BBIMTOTHAIOTCS B MUCbMEHHOHN (opme Ha
KOMIIBIOTEDE.

[Tpu HEOOXOIUMOCTH MpeTyCMaTPUBACTCS YBEIMUEHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.
IIponenypa  mpoBeAeHHs  HPOMEXKYTOYHOM — arTectanuu Uil  OOy4aroIuxcs
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YCTaHABIMBACTCA € YYETOM WX HWHAWBHIYAIBHBIX TCHXO(U3HUECKUX OCOOCHHOCTCH.
[TpomesxyTodHas aTTeCTaIUs MOXKET MIPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Tpu mpoBeneHUN MPOIETYPHl OICHUBAHMS PE3yJIBTaTOB OOYyYEHHUsS TPETyCMaTPHBACTCS
UCIIOJIb30BaHUE TEXHUYECKUX CPEACTB, HEOOXONMMBIX B CBSI3U C WHIUBUIAYaJbHBIMU
OCOOCHHOCTSAMHU OOYYArOIIUXCSI. DTH CPEACTBA MOTYT OBITh MPEIOCTABICHBI YHUBEPCHUTETOM,
WJIM MOTYT HMCIIOJIb30BAThCSl COOCTBEHHBIE TEXHUUECKUE CPECTBA.

[IpoBeneHwe TPOUEAYpPHl  OICHUBAHHUS  PE3yabTaTOB  OOydYeHUsS  JIOMyCKaeTcs C
UCTIOJIb30BaHUEM JTMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.

ObecrnieunBaeTcst JOCTYN K MH(POPMALMOHHBIM M OHOIMOTpaduyecKuM pecypcaMm B CETH
WuTepHer s kaxaoro oOywaromierocss B ¢opMmax, aJanTUPOBAHHBIX K OTPAaHHUEHUSM HX
3JI0pPOBbSI U BOCTIPUSATHS HHPOPMAITUH:

® JUIS CIENBIX U CIa00BUIAIINX:

- B meyaTHoO! (hopMe yBEIUYEHHBIM HIPU(TOM;
- B JopMe 3IEKTPOHHOTO IOKyMEHTA;

- B popme ayaunodaiina.

e JUIS TUIYXHX U CIA0OCIBIIIAIINX:

- B meyaTHOU opMme;

- B opMe 3IEKTPOHHOTO IOKYMEHTA.

e ISl OOYYAIOIIMXCS C HAPYIICHUSIMU OTIOPHO-IBUTATEILHOTO armapara:
- B IeyaTHou opme;

- B opMe SIEKTPOHHOTO TOKYMEHTA;

- B hopme ayauodaiina.

Y4eOHbIe ayAUTOPHH TSI BCEX BUAOB KOHTAKTHOW M CAMOCTOSITENIBHON pa0oThI, Hay4Hast
OMOIMOTEKa W WHBIE TIOMEIICHHs JJisi OOy4YeHHUs OCHAIICHBI CIIEUALHBIM O000pYIOBaHUEM W
y4eOHBIMH MECTaMH C TEXHHYECKUMU CPEJICTBAMU O0yUCHUSI:

® JUIS CIICTBIX M CITAOOBHISTIIHX:

- YCTPOMCTBOM JJIsl CKaHUpoBaHus 1 uTeHus ¢ kamepoit SARA CE;

- nuctuieeM bpaitns PAC Mate 20;

- mpunTepom bpaitns EmBraille ViewPlus;

e IS TIIYXHX M CIaOOCIBIIIANINX:

- aBTOMATH3WPOBAaHHBIM pa0OYMM MECTOM JJisi JIOJACH C HapylieHHeM CcliyXa H
¢J1a00CIIBIIIAIINX;

- aKyCTUYECKHUI YCHUIIUTEIh U KOJIOHKH,

e U1 OOYYAIOIIMXCS C HAPYIICHUSIMHU OTIOPHO-IBUTATEILHOTO armapara:
- IEPEABMKHBIMH, PETYJIHPYEMBIMHU dproHoMuueckumu napramu CHU-1;
- KOMITBIOTEPHOU TEXHHUKOU CO CTeUaTIbHBIM IPOrPAMMHBIM 00€CTICUCHUEM.

9. MeToau4eckue MaTepuaJbl
9.1. IInanpl MPaKTUYECKUX 3aHATHIL.

IIpakTnueckass padora 1. Tema 1. (4 4u.). Pabowas cpema cuctemsr MATLAB,
BBIUUCIIUTENbHBIE  ONEpaTopbl, 3aJaHUe€  BEKTOPOB M MaTpul,  (yHKIMOHAJIBHOE
pOrpaMMHUpPOBaHHE, TOCTPOCHUE TPAPHKOB.
3amanue.

1. Ilpopabotats Beruncnenue ¢pynkiuii B MATLAB.

‘Yka3aHus 1o BRITIOTHECHUIO 3aJaHUMH:

I. U3yuutes BBOA naHHbIX B cucreme MATLAB, BBINOJHUTH TpUMEpPHI, BBIIAHHBIE
MPETNo/IaBaTelIEM.

2. BBINOTHUTE Oomepaiuu ¢ BEeKTOpaMH (MCXOAHBIC TAHHBIE B3STh y TipenoaaBatess). s
3a/IaHHBIX BEKTOPOB a M b JITUHEI n:
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- BEIYHUCIIUTE X CYMMY, Pa3HOCTb U CKAJISIPHOE TIPOM3BEICHHUE;

- 00pa3oBaTh  BEKTOp ¢ =lay; 03,050,010, 095.50, ].,
MaKCHUMAJIbHBIH 1 MUHUMAJIBHBIA 3JIEMEHTBI U IOMEHSTH MX MECTAMH;

- YIIOPSIIOUHUTE BEKTOP C 110 BO3PACTAHUIO U yOBIBAHHIO;

- IIEPECTaBUTh 3JIEMEHTHI BEKTOPA C B 0OPATHOM MOPSIKE U 3aIIKCaTh PE3yJIbTaT B HOBBIH
BEKTOD;

OIPCACIINTDb €ro

. u=[ay,a3,a4], v =[09,03,04]

- HaliTU BEKTOPHOE IIPOU3BEACHUE .

3. Bobrluncnuth TabMUYHOE 3HAYEHHE 33JaHHOTO BbIpaxeHUS-QyHkmumu f(X) s Bcex
DIIEMEHTOB 3aJaHHOW TaONWIBl YHMcel — Marpuibl A (3amath X = A, 3ammcats (opMmyiy
BeIuuCIeHHs f(X),n MOMy4uTh pe3yibTaT B BUJAE MATPULBI TOTO K€ pa3Mepa, YTO M HUCXOAHas
MaTpuIia.

4. BINOTHUTD aNMPOKCUMALIMIO TAHHBIX MOJIMHOMOM M IOCTPOUTH rpaduku. 3a1aTh /Ba
BEKTOpa X M y OJIMHAKOBOH pa3MEpPHOCTH C KOOpAMHATAMH TOYEK rpaduka HEKOTOpOU
(GYHKIIMOHATBFHONW 3aBUCUMOCTH M TocTpoutTh rpaduk y(x) (dbynkuusa plot(x,y)). Beimonnuth
ANMPOKCUMAIUIO 33/IaHHBIX TOYEK (PYHKIUHU MO METOAY HAWMEHBIIUX KBaJPaTOB MOJIMHOMOM
3amanHoil crenmeHn (n = 2 - 5) (dbyskuus polyfit). BelmonHuTh BBIYMCIEHHE 3HAYCHUUN
aNMPOKCUMHUPYIOUIETO TMOJUHOMA B TOYKAX, ONPEICNSEMBIX apryMEHTOM - BEKTOPOM X U
3aHECTU TOJyuYeHHbIe 3HaueHus B BekTop z (¢dyHkuus polyval). IToctpouts rpadux z(x) u
CPaBHUTH €T0 C 3aJaHHBIM rpaduroM y(x). ['paduxu ctpouts B omHOM okHe (plot(x,y, x,z)). Ha
pUCYHOK Tpaduka HaHecTH ceTKy KomaHjoi grid. OneHMTh KauecTBO NPHUOIIKEHHUS IO
pasHocTH y(Xxi) - z(xi) .

5. AnHanmu3 AWMHAMHMYECKON CHCTEeMBI C HcHosib3oBaHueM ¢yHKiui Matlab. 3anate
napaMeTphl TWHAMHYECKOW CHCTEMBI (THPOCTaOMIM3aTop, MPHOOp M3 KypCOBOTO MPOEKTa WA
nepeaaroyHas QyHKUusS U3 Tabn.3 ¢ OTpULATENBbHOW OOpaTHOM CBA3BIO), BBHINOJHUTH OLIEHKY
CBOMCTB ¢ ucnoib3oBanueM noacucreMsl LTI-viewer.

6. IloBTOpUTH BBINICONUCAHHbIE BBIYMCICHUA Ha JpYrux (QYHKLUUAX, BBIAAHHBIX
IpernoaBaTeseM.

Cnucok nurepaTyphl:
. Kopsuxko B.II.,, Bakynera M.A., B.M. OpemkoB. HHTemnekTyalbHblEe CUCTEMBI H
HeveTKas Jioruka : yaeonuk / - M.: KYPC, 2017. - 352 c.

2. Ucaes, C.B. UnTennekryanbHbie cucteMsl: yue6. mocodue / C.B. Ucaes, O.C. Ucaesa. -
Kpacnosipck : Cub. dpenep. yu-t, 2017. - 120 c.

3. PytkoBckas /l., Ilunuabckuit M., PytkoBckuii JI. HelipoHHBIE ceTH, T€HETHUYECKHUE
anroputMbel ¥ Hedetkue cuctembl/ Ilep. ¢ momeck. W.JI. Pymunckoro - 2-e wu3m.,
crepeotuil. - M.:I'op. nunus-Tenexom, 2013. - 384 c.

4. Tamymkun A.W. Heilipornsie cetn: ocHOBHI Teopun / M.: T'op. munus-Tenexkom, 2012. -
496 c.

5. bory3 C.II. UHTennekTyanbHble UHTEPAKTUBHBIE CUCTEMbl M TE€XHOJOTMH YNPaBICHUS
yAaNeHHBIM JOCTYIOM: METOABl M MOJENH YIpPaBICHHUS MpPOILEccaMu 3allUThl U
COIIPOBOKJICHHSI MHTEIICKTYAIbHOM COOCTBEHHOCTH B ceTH Internet/Intrane: YuebHoe
noco6wue / 3-e uzn., nom - M.:COJIOH-IIp., 2014. - 340 c.

[S—

MarepuanbHO-TEXHUYECKOE 00ecIIeueHHE 3aHSITHUS:
1. KommnbroTephslii kitace — aya. Ne 210.

2. 1 xommploTep TpemnojaBarelis, 12 KOMIBIOTEPOB OOYUYaIOIIMUXCS, MapKepHas I0CKa,

MIPOEKTOP.
3. JlokajibHast BEIYUCIUTEIbHAS CETh.
4. Hoctyn B Internet.
5. Windows 10, munensus 68526624, nata: 6e3 IaThl.
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6. Microsoft office 2010 Pro, muniensus 49420326, nara: 08.12.2011.
7. Mozilla Firefox 52.8.1 ESR — B cBoG01HOM fOCTYTIE.

IIpakTuyeckas padora 2. Tema 1. (4 4.) AHanU3 TUHAMHYECKHX OOBEKTOB C MCIOJIB30BaHUEM
nporpammubix cpenactB cucteMbl MATLAB u SIMULINK. Ananu3 aTuHEHHBIX CTallMOHAPHBIX
cuctemM B MATLAB, o0paGoTka mnepenaTouyHbIX (YHKIM, CO3IaHUE W aHaIU3 MoJjeyen
IUHAMAYECKNX 00bekTOB B Simulink.

3amaHus:

1.

Os3nakomiieHHE ¢ TakeToM mpukiaaHeix nporpamMm Control System Toolbox cucremsb
MATLAB, npenHazHaueHHBIM JIsl paOOTHI C JMHEHHBIMU CTAIlMOHAPHBIMU CUCTEMaMH U
uHTepakTuBHBIM ~ nakeroM SIMULINK, mnpenHa3HaueHHbIM Uil MOJEIMPOBAHUS
HEJIMHEWHBIX JUHAMHUYECKUX CHCTEM.

Yka3anus 1o BEIIOJIHEHUIO 3aJaHUM:

1. U3yunth cnocoObl 3agaHus MapaMeTpoB JMHEMHBIX cTanuoHapHbix cucteM (LTI) B
MATLAB. 3anats napaMeTpbl nepeiaTouHbIX (PyHKIUI OJ0KOB M3 CXeMbl, CHOPMHUPOBATH
nepeaaTouHyo QyHKIHIO 3aMKHYTOH M Pa30MKHYTON CHCTEM.

2. BbINOMHUTH aHAIM3 CBOMCTB OOBEKTa: HAWTH KOPHH XapaKTEPUCTUYECKOTO IMOJIMHOMA
nepenatouHoir ¢yuknuu (roots), moctpouth JIAX, kopHeBOW TomOorpad, MEepPexoIHBIHI
nporiecc (ucnonb3oBath LTIviewer, BEI30B U3 KOMaHAHON CTPOKH).

3. BbInosHUTH aHaNM3 CBOMCTB TMPOCKONHWYECKOTO CTaOWIM3aTOpa C HCIOJb30BaHUEM
Simulink (ucmonszoBats LTIviewer, Bbp3oB u3 Simulink). ITapameTrpsl nepexoaHoro
mpoiiecca BeIBeCTH B pabouyto cpeny MATLAB.

4. BbINONHUTH HACTPOMKY M aHauu3 CBOWCTB aAuHaMmuueckoil cuctemsl JIA-CAY c
ucnonp3oBanueM Simulink. ChopmMupoBaTh MOJICHCTEMY W3 OJIOKOB ATAJIOHHOH MOJICIH B
npsMoil 1enu cuctembl. IlocTpouts rpaduku NepexoJHBIX MPOLECCOB IS 3aJaHHBIX
IIEPEMEHHBIX CUCTEMBI. OTPEENINTS!

- BpeMs PETyJINPOBAHHS,

- IEpEPETYINPOBAHNUE.

Cnucok urepaTyphbl:
. Kopsuko B.II., bakynesa M.A., B.M. OpemkoB. NHTEIEKTyalbHbIE CUCTEMBI HU
HeveTkas Joruka : yaeonuk / - M.: KYPC, 2017. - 352 c.

2. Hcaes, C.B. UnTemnekryansubie cucteMbl: yued. mocodue / C.B. Ucaes, O.C. Ucaera. -
Kpacnospck : Cu6. penep. yu-1, 2017. - 120 c.

3. PytkoBckas /[l., Ilunuabckuit M., PytkoBckuii JI. HelipoHHbIE ce€TH, T€HETHUYECKHE
anroputTMbl U HeueTkue cuctembl/ Ilep. ¢ mombck. WM.JI. Pynmunckoro - 2-e wusm.,
crepeotuil. - M.:T'op. nunus-Tenexom, 2013. - 384 c.

6. Ianymkun AWM. Heiiponnsie cetu: ocHOBBI Teopuun / M.: 'op. nunus-Tenexkom, 2012. -
496 c.

7. bory3 C.II. HTemneKkTyanbHble UHTEPAKTUBHBIE CUCTEMbl U TEXHOJIOTUHU YIIPABICHUS
yAaJeHHBIM JOCTYIOM: METOAbl M MOJENM YIPAaBIEHUS MpOLEeccaMu 3alluThl U
COTPOBOXKICHHSI UHTEIJICKTYallbHOW COOCTBEHHOCTH B ceTH Internet/Intrane: Yuebnoe
nocobue / 3-e uza., non - M.:COJIOH-IIp., 2014. - 340 c.

[

MarepuanbHO-TEXHUUECKOE 00ECIIEYeHUE 3aHATHS:
1. KommnbroTtephsiii kitace — ayna. Ne 210.

2. 1 xoMmmblOTep TpemnogaBarens, 12 KOMIBIOTEpOB OOydalOMIMXCs, MapKepHas HOCKa,
IIPOEKTOP.

3. JlokanbHas BEIYUCIUTENLHAS CETh.
4. Hoctyn B Internet.
5. Windows 10, munensus 68526624, nata: 6e3 IaThl.
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6. Microsoft office 2010 Pro, muniensus 49420326, nara: 08.12.2011.
1. Mozilla Firefox 52.8.1 ESR — B cBoGo1HOM noCTyIIE

IIpakTnyeckas padora 3. Tema 2. (4 4.) JIuneiinsle ceTu.

3amaHus:
1. M3y4uTh MOAEIIb HEUPOHA U APXUTEKTYPY JUHEHHON HEMPOHHOM CETH.
2. Co3parb 1 Hcclleq0BaTh MOJIEN JIMHEHHBIX HEHPOHHBIX ceTeil B cucteme MATLAB.
3. PemmTs 3amady KinaccuGHUKaIy ¢ TOMOIIBIO JIMHEWHOW HEUPOHHOH CETH.

VYKka3zaHus 110 BLIIOJIHEHUIO 3aJaHuN:
1. Jlna 3amaHHOrO IpernojaBaTesieM BapuaHTa 3ajaHus (Tabnuua) pa3paboTaTh CTPYKTYPHYIO
CXEeMY JIMHEHHON HEMPOHHOM CETH.
2. Pa3paboTtath anropuT™ co3laHusl U MOJCIUPOBAHUS TUHEHHON HEMPOHHON CETH.
3. Peanm3oBath pa3zpabortannbiii aroput™ B cucreMe MATLAB.
4. Ompenenuts napaMeTpbl CO3JaHHONW HEHPOHHOH ceTH (Beca M CMEIICHHE) U MPOBEPUTH
MIPaBWJIBHOCTb PaOOThI CETH JJISl IOCIIEI0BATENbHOCTH BXOAHBIX BEKTOPOB (HE MEHEE 5).

5. Ioctpouts rpaduk, aHaJOTMYHBIA MPEACTABICHHOMY Ha PHUCYHKE, JUIS CBOMX HCXOJHBIX
JAHHBIX.

a<0

6. Ompenenuts UM (QyHKIUMM WHULIMAIM3ALMM 3HAYEHUH MaTpULl BECOB U CMELICHHUH,
MIPUHATON N0 YMOJIYAHMIO I JINHEWHBIX HEHMPOHHBIX CETEW. YCTaHOBUTH HOBBIC 3HAYCHMS
MaTpHl] BECOB M CMEIIEHHsI C MOMOILbI0 (YHKUMM WHUIManu3auuu rands. 7. PacmewaraTth
TEKCT IPOrPaMMBI.

8. CocTaBUTh OTYET, KOTOPBIN JOJKEH COAEPKATH :

— T1eJTb 1a00paTOPHOM paboTHI;

— CTPYKTYPHYIO CX€MY HEWPOHHOMH CETH;

— aJITOPUTM, TEKCT MPOrpaMMbl U rpaduk;

— BBIBOJBI.

Cnucok JIuTeparypsl:
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. Kopsiuko B.II., Bakynesa M.A., B.M. OpemkoB. WHTemiekTyalbHbIE CUCTEMBI U

HeveTkas Joruka : yueonuk / - M.: KYPC, 2017. - 352 c.

. Hcaes, C.B. UnTemnekryanpHbie cucteMsbl: yueo. mocobue / C.B. Hcaes, O.C. Hcaesa. -

Kpacnospck : Cu6. penep. yu-1, 2017. - 120 c.

. PytkoBckas [I., Ilmnunbckuit M., PyrtkoBckuii JI. HellpoHHBIE ceTH, I€HETHYECKHE

anroputMbl U HeueTkue cuctembl/ Ilep. ¢ mombck. M.JI. Pynunckoro - 2-e wusm.,
crepeoturl. - M.:I'op. nunus-Tenexom, 2013. - 384 c.

. Tanymkun A.U. Heiiponnsie cetu: ocHOBBI Teopuu / M.: T'op. nunus-Tenexom, 2012. -

496 c.

. EOTy3 C.IL I/IHTGHHGKTyaHBHHe HHTCPAKTHUBHBIC CUCTCMbI U TCXHOJIOTHMHU YIIPABJICHUA

y,[[aJ'ICHHI)IM I[OCTYHOMZ MECTOABI W MOACIIU ynpaBJ’ICHI/Iﬂ HpOHeCC&MI/I 3alllUTBI "
COIMPOBOXKCHHS UHTEIICKTYalIbHOM COOCTBEHHOCTH B ceTH Internet/Intrane: YueOHoe
nocob6wue / 3-e uzn., mom - M.:COJIOH-IIp., 2014. - 340 c.

MartepuanbHO-TEXHUUYECKOE 00ecTIeueHUE 3aHATHS:

Komnerorepssiii kinace —ayna. Ne 210.

1 xommbroTep mpenonaaBatelnis, 12 KOMIBIOTEPOB O0yYaromuxcs, MapKepHas J0CKa,
IIPOEKTOP.

JlokasibHast BBIYUCIUTENbHAS CETh.

Hoctyn B Internet.

Windows 10, nunensus 68526624, nara: 6e3 naThbl.

Microsoft office 2010 Pro, munensus 49420326, nara: 08.12.2011.

Mozﬂla Firefox 52.8.1 ESR — B cB0OO1HOM HOCTYyTIE

IIpakTnyeckas padora 4. Tema 2. (4 4u.) OGyuenue nuHerHoi cetu. Ilponenypa HacTpoiiku
HIOCPEJICTBOM IIPSMOTrO pacyeTa.

3agaHus:

N3yuuts mpouenypbl HACTPOMKU NapaMeTPOB JIMHEHHBIX HEMPOHHBIX CETEW MOCPEICTBOM
npsiMoro pacuera B cucteme MATLAB.

VYka3aHus 110 BBINIOJHEHUIO 3aJaHUM:
1. JIas 3ajaHHOrO MpenojaBaTeieM BapuaHTa 3aJaHus (Tabiuia) NOCTPOUTh JIUHEHHYIO CeTh C
nomomeio pyskmu newlind, mpomoxenupoBathk ee paboTy W ONpPENENUTh 3HAYCHHS Beca U
CMelleHnuI. b w
2. IlocTpouTs rpaduK AJIs MOTyIeHHBIX 3HAYCHUH BEca U CMELICHHS, aHAJIOTHYHBINA PUCYHKY .

A
a

Py tgo = w
A e «

3. IMoctpouts rpaduk TUHUI YpOBHS MOBepXHOCTH (hyHKIMHU omnOku B cucteMe MATLAB.

4. Cpenatp pyyHOM pacyeT 3HAUEHUHW (QYHKIMM OLIMOKM HE MEHee 4eM JJIsl MATH TOYEK M3
3alaHHOTO TMana3oHa.

5. CpaBHUTH pe3yJIbTaThl pyYHBIX PACUE€TOB U PACUETOB, BHITIOJIHEHHBIX B cucteme MATLAB.

6. PacnieyaraTp TEKCT IPOTrpaMMBl.
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7. CocTaBUTh OTYET, KOTOPBIN JOIKEH COJIEP/KATh!

— 11e1b 1a00paToOpHOl paboTHI;

— CTPYKTYPHYIO CXEMY HEMPOHHOM CETH;

— aJITOPUTM, TEKCT NMPOrpaMMbl U rpauKu;

— PYYHOH pacyeT 3HaUYCHUH (PYHKIMHN OIIHOKH U pe3ybTaThl pacueTa B cucreme MATLAB;
— BBIBOJIBL.

1.

2.

98]

D

A

Cnucok JuTepaTyphl:

Kopsiuko B.II., bakynesa M.A., B.M. OpemkoB. HHTeNneKTyanbHble CHUCTEMBI H
HeveTKas Jioruka : yaeonuk / - M.: KYPC, 2017. - 352 c.

HUcaes, C.B. UnrtennexkryanbHble cuctemsbl: yued. mocobue / C.B. Hcaes, O.C. Hcaesa. -
Kpacnosipck : Cub6. dpenep. yu-t, 2017. - 120 c.

. PytkoBckaa [I., Ilunuasckuii M., PyTtkoBckuii JI. HelpoHHBIE CE€TH, T€HETUUYECKHE

anroputMbel ¥ Hedetkue cuctembl/ Ilep. ¢ momeck. W.JI. Pymunckoro - 2-e wu3m.,
crepeotuil. - M.:I'op. nunus-Tenexom, 2013. - 384 c.

. Tamymkun A.W. Heiiponnsie cetu: ocHOBHI Teopuu / M.: T'op. munus-Tenekom, 2012. -

496 c.

. bory3 C.II. HTemnekTyanbHble UHTEPAKTUBHBIE CUCTEMBI M TE€XHOJOTMH YNPaBICHUS

yIAJICHHBIM JOCTYIIOM: METOABl W MOJENU YHPABJICHHS MPOLECCAMHU 3allUThl U
COIIPOBOKJICHHSI MHTEIICKTYAIbHOM cOOCTBEHHOCTH B ceTH Internet/Intrane: YuebHoe
noco6wue / 3-e uzn., nom - M.:COJIOH-IIp., 2014. - 340 c.

MartepuanbHO-TEXHUYECKOE 0OecTieueHIE 3aHATHS:

Komnrerorepnsiit kiiace —aya. Ne 210.

1 xommbiOTEp TpenojaBaresisi, 12 KOMIBIOTEPOB OO0YYaIOIIUXCS, MapKepHas IO0CKa,
MIPOEKTOP.

JlokanbHas BEIYUCIUTENbHAS CETh.

Hoctyn B Internet.

Windows 10, nuiieHsus 68526624, nata: 0e3 narhl.

Microsoft office 2010 Pro, nmumensus 49420326, mara: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cB0oO0oaHOM AocTymie

IIpakTnyeckas padora S. Tema 3. (4 4u.). OOyuenue nuHelHON cetu. OOyyarolee MPaBUIO
HAMMEHBIIINX KBA/IPATOB.

3ananue:

1. W3yuyuTh anropuTM HACTPOWKH MapaMETPOB JIMHEHHBIX HEHPOHHBIX CETEH C
MOMOIIIBIO TPOIeyphl 00ydeHus train B cucteme MATLAB.

VYKa3zaHus 110 BLIIOJIHEHUIO 3aJaHuiN:

1. JInst 3aiaHHOTO Mpeno/jaBaTesieM BapuaHTa 3a1aHus (Tabiamia) co3aaTh JMHEHHYIO CeTh ¢
NOMOIIBI0 (YHKIIMK Newlin U OCYIECTBUTH €€ HACTPOUKY TpH TOMOITH (pyHKITUH train.

2. I[Moctpouts rpaduk GyHkHH OomKMOKH U Tpaduk TpaekTopuu o0yueHus B cucteMe MATLAB
AQHAJIOTHYHO PHUCYHKY.
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ES

W
3. Caenatb py4HO#l pacueT 3HaueHUN PYHKINU OIIMOKHU B Ipoliecce 00yd4eHUs CETH JUIsl IEPBBIX
IISITH TOYEK.
4. CpaBHUTB pe3yJIbTaThl PyYHBIX PACUETOB U PACUYETOB, BBINOJIHEHHBIX B cucteme MATLAB.
5. Pacnedarathk TEKCT MPOrpaMMBI.
6. CocTaBUTh OTYET, KOTOPBIN JOJKEH COJEPIKATH!
— 1IeJTb JTA0OPaTOPHOU PabOTHI;
— CTPYKTYPHYIO CX€MY HEWPOHHOMH CeTH;
— aJITCOPUTM, TEKCT IPOrpaMMBbl U rpaduki;
— PYYHOH pacyeT 3HaueHUl (PyHKIMN OIMIMOKH U pe3ylbTaThl pacueTa B cucreMe MATLAB;
— BBIBOJIBL.

Cnucok uTepaTyphl:

. Kopsuxko B.II.,, Bakynera M.A., B.M. OpemkoB. HHTemnekTyalbHble CUCTEMBI H
HedeTKas Jioruka : yueonuk / - M.: KYPC, 2017. - 352 c.

2. Ucaes, C.B. UnTennekryanbHbie cuctemsl: yue6. mocooue / C.B. Ucaes, O.C. Ucaepa. -
Kpacnosipck : Cub6. dpenep. yu-t, 2017. - 120 c.

. PytkoBckaa [I., Ilunuasckuii M., PyTtkoBckuii JI. HelpoHHBIE CE€TH, T€HETUUYECKHE
aropuTMbl U HedeTkue cuctembl/ Ilep. ¢ mombck. WM.JI. PymuHckoro - 2-e wu3m.,
crepeotuil. - M.:I'op. nunus-Tenexom, 2013. - 384 c.

4. Tamymkun A.W. Heilipornsie cetu: ocHOBHI Teopun / M.: T'op. munus-Tenekom, 2012. -

496 c.

5. bory3 C.II. UHTennekTyanbHble UHTEPAKTUBHBIE CUCTEMbl M TE€XHOJOTMH YNPaBICHUS
yAaNeHHBIM JOCTYIOM: METOABl M MOJENHM YIpPaBICHUS MpPOILEccaMu 3alluThl U
COTMPOBOXKICHHSI UHTEIJICKTYallbHOW COOCTBEHHOCTH B ceTH Internet/Intrane: Yuebnoe
nocobue / 3-e uza., non - M.:COJIOH-IIp., 2014. - 340 c.

[S—

98]

MarepuanbHO-TEXHUUECKOE O0ECIIEYeHUE 3aHATHS:
1. KommnbroTtephsiii kitace — ayna. Ne 210.

(e

1 koMmmbroTEep mpenojaBatensi, 12 KOMIBIOTEPOB OOYYAOIIMXCS, MapKepHas IOCKa,
MIPOEKTOP.

JlokanpHast BEIYUCIATENIBHAS CETh.

Hoctyn B Internet.

Windows 10, nuieHsus 68526624, nata: 0e3 narhl.

Microsoft office 2010 Pro, nmumensust 49420326, mara: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cBoO0oaHOM AocTyIIE

NonkWw

IIpakTnyeckass padora 6. Tema 3. (4 u.). IlpumeHeHue mMHEHHBIX ceTed. 3anada
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KJIaccu(pUKaIui BEKTOPOB.

3anaHue:
1. Pemuts 3amauy kmaccuduKalvu ¢ HCHOJIB30BAaHHUEM MOJAENEH IWHEHHOW U
nepcenTpOHHON HeNpOHHBIX ceTel B cucteme MATLAB..

VYKka3zaHus 110 BLITOJIHEHUIO 3aJaHuN:

1. Jlng 3amaHHOTO TMperojaBaTelieM BapHaHTa 3aJaHusi (Ta0iMila) TOCTPOUTH JIMHEHHYIO
HelipoHHyro ceth B cucteme MATLAB u ¢ ee mMOMOIIBIO pEemUTh 3a1ady KJIACCH(PHUKAINN
JUHENHO pa3elIuMbIX BEKTOPOB ¢ TOYHOCTHIO 0,01 1 MakcuManbHbIM uKciioM 3mo0x 200.

2. BBINOJHATE MOJCIIMPOBAHNE CO3JITAHHOW JIMHEHHOW CETH ¢ BEKTOPAaMU BX0J1a U3 00ydJaroIIero
MHO>KECTBA ¥ BBIYUCIIUTH OIIUOKHU CETH.

3. Iloctpouts mnepcenTpoHHYO HeHpoHHyI0 cetb B cucteMe MATLAB pmns Ttoro ke
o0ydJaromero MHOXECTBA M C €€ IOMONIbI0 pPEIINTh 3aJady KilacCU(PHUKAIUU JTHMHEHHO
pa3aenuMbIX BEKTOPOB. 4. BBINMOMHUTH MOJENMPOBAHHME CO3/IaHHOM MNEPCENTPOHHOW CETHU C
BEKTOpPaMH BX0J1a U3 00y4aroIIero MHOKECTBA U BRIYUCIUTD OIIUOKU CETH.

5. CpaBHUTH pe3yJIbTAThl MOJACTUPOBAHUS JIMHEHHON U IEPCENTPOHHOMN JIMHEHHBIMH CETSIMHU.

6. JlobaButh B oOyuaroree MHOXECTBO TaKOW BEKTOp, 4YTOObI 00pa30BalKCh JIMHEWHO
HepasJenumble BEKTOpbL. [IOCTpOWTH JIMHEMHYI0 M IEPCENTPOHHYIO HEHPOHHBIE CETH IS
pelIeHus 3aJa41 KIacCu(pUKaluu HOBOro 00y4aroIiero MHOKeCTBa.

7. BBIIOTHUTH MOJEIMPOBAHUE CO3IJAHHBIX CETEH C BEKTOpaMH BXOJa M3 OO0yYaromero
MHO>KECTBa U MPOBEPUTH MPABUILHOCTh PAOOTHI CETEl.

8. PacnieuataTh TEKCT IPOTrpaMMBbl.

9. CocTaBUTh OTUET, KOTOPBIN JOJKEH COJEPXKATh :

— 11eJTb 1a00paTOPHOM paboTHI;

— CTPYKTYPHYIO CXEMY HEHUPOHHOH CEeTH;

— PY4YHOH pacyeT HACTPOMKHU CETH;

— TEKCT MPOTrPaMMBbI U pe3yJIbTaThl MOJEIUPOBAHUS;

— BBIBOJIBI.

Cnucok urepaTyphbl:
. Kopsuko B.II., bakynesa M.A., B.M. OpemkoB. NHTEIEKTyalbHbIE CUCTEMBI HU
HeveTkas Joruka : yaeonuk / - M.: KYPC, 2017. - 352 c.

2. Hcaes, C.B. UnTemnekryansubie cucteMbl: yued. mocodue / C.B. Ucaes, O.C. Ucaera. -
Kpacnospck : Cu6. penep. yu-1, 2017. - 120 c.

3. PytkoBckas /[l., Ilunuabckuit M., PytkoBckuii JI. HelipoHHbIE ce€TH, T€HETHUYECKHE
anroputTMbl U HeueTkue cuctembl/ Ilep. ¢ mombck. WM.JI. Pynmunckoro - 2-e wusm.,
crepeotuil. - M.:T'op. nunus-Tenexom, 2013. - 384 c.

6. Ianymkun AWM. Heiiponnsie cetu: ocHOBBI Teopuun / M.: 'op. nunus-Tenexkom, 2012. -
496 c.

7. bory3 C.II. HTemneKkTyanbHble UHTEPAKTUBHBIE CUCTEMbl U TEXHOJIOTUHU YIIPABICHUS
yAaJeHHBIM JOCTYIOM: METOAbl M MOJENM YIPAaBIEHUS MpOLEeccaMu 3alluThl U
COTPOBOXKICHHSI UHTEIJICKTYallbHOW COOCTBEHHOCTH B ceTH Internet/Intrane: Yuebnoe
nocobue / 3-e uza., non - M.:COJIOH-IIp., 2014. - 340 c.

[

MarepuanbHO-TEXHUUECKOE 00ECIIEYeHUE 3aHATHS:
1. KommnbroTtephsiii kitace — ayna. Ne 210.

2. 1 xommbIOTEp TpemnojaBaTelisa, 12 KOMIBIOTEPOB OOYyYarONIUXCs, MapKepHas JOCKa,

MIPOEKTOP.

3. JlokajbHast BEIYMCIUTEIbHAS CETh.

4. Hoctyn B Internet.

5. Windows 10, munensus 68526624, nata: 6e3 IaThl.
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6. Microsoft office 2010 Pro, muniensus 49420326, nara: 08.12.2011.
7. Mozilla Firefox 52.8.1 ESR — B cBoG01HOM 10CTYTIE

IIpakTnyeckass padora 7. Tema 4. (8 u.). IlpumeHeHue mHMHEHHBIX ceTed. 3anada
KJIaccu(pUKaIui BEKTOPOB.

3anaHue:
1. IIpousBectu mMonenupoBaHue aaanTupyeMbix JuHeWHbIX ceTeil ADALINE B cucreme
MATLAB u pemmuTh ¢ uX MOMOIIBIO 3371a4 (PHIIBTPAINN CUTHAJIOB.

YKka3zaHus 110 BLIIOJIHEHUIO 3aJaHuN:

1. lns 3ajaHHOTO MpernojaBaTeieM BapuaHTa 3ajaHus (Talbauna) pa3paboTarh aganTUPyEMYIO
nuHelHyo cetb B cucteme MATLAB, Bemonnute ee Hactpoiiky ¢ TouHocthio 0,01 mo
BBIXO/JIHOMY CUTHAILY.

2. BbINOMHUTE MOJENUPOBAHUE CO3JaHHON aAaNTUPYEMOH JIMHEHHOW CETH C BEKTOpaMHU BXOJa
13 00y4aroIero MHOXKECTBA U BBIUUCIIUTh OIIUOKHU CETH.

3. OcymecTBUTh MOJETUPOBAaHHE HACTPOSCHHON HEHPOHHON CeTH Ui MATH HOBBIX HAaOOPOB
BXOJHBIX BEKTOPOB U MPOBEPUTH MPABHIBHOCTh PEIIEHU 3a/1a4l (PMIbTPALIMU CUTHAJIA CEThIO.
4. PacrieyaTath TEKCT IPOrPaMMBI.

5. CocTaBUTh OTYET, KOTOPBIN JOKEH CONEPIKATH :

— 11eJTb 1ab0paTOPHOM paboTHI;

— CTPYKTYPHYIO CX€MY HEHPOHHOMH CeTu;

— PY4YHOM pacyeT HaCTPOMKH CETH;

— TEKCT MPOrpaMMBbl ¥ pe3yabTaThl MOJAECINPOBAHMS;

— BBIBOJIBI.

6.I10BTOpUTH BBILICONNUCAHHBIE AEHCTBYS Ha JPYTUX BapUAHTAaX, BBIAAHHBIX [IPETIOAaBaTEIIEM.

Cnucok JIuTeparyphl:
. Kopsuko B.II.,, Bakynera M.A., B.M. OpemkoB. HHTemiekTyalbHble CUCTEMBI U
HeueTKas Jioruka : yueonuk / - M.: KYPC, 2017. - 352 c.
. HUcaes, C.B. UnTennekryanbHbie cuctemsl: yue6. mocooue / C.B. Ucaes, O.C. Ucaea. -
Kpacnosipck : Cu6. penep. yu-t, 2017. - 120 c.

3. PyrtkoBckas /[lI., Ilunuabckuit M., PytkoBckuii JI. HelipoHHBIE ceTH, TeHETHYECKHUE
anroputMbl W HedeTkue cucteMbl/ Ilep. ¢ mombck. W.JI. Pymunckoro - 2-¢ wu3n.,
crepeoturl. - M.:I'op. nunus-Tenexom, 2013. - 384 c.

4. Tanymkun A.W. Heitponnsie cetn: ocHOBBI Teopun / M.: T'op. munus-Tenexom, 2012. -
496 c.

5. bory3 C.II. UHTemIeKkTyanbHble MHTEPAKTUBHBIE CUCTEMBI M TEXHOJOTHH YNPABJICHUS
YAQJICHHBIM JIOCTYIIOM: METOJbl W MOJEIM YIPaBICHUS MPOLECCaMU 3allUThl U
COTIPOBOXCHUSI MHTEIJICKTyaIbHOW coOCTBEHHOCTH B ceTH Internet/Intrane: YueOnoe
noco6wue / 3-e uzn., nom - M.:COJIOH-IIp., 2014. - 340 c.

[S—

[\

MartepuanbHO-TEXHUYECKOE 00ecTIeueHIE 3aHATHS:
1. KommbrorepHsiit kitacc — aya. Ne 210.

D

1 koMmmbloTep mpenojaBatens, 12 KOMIBIOTEPOB OOyYAIOUIMXCS, MapKepHas IOCKa,
MIPOEKTOP.

JlokanbHast BEIYUCIATENIBHAS CETh.

Hoctyn B Internet.

Windows 10, nmurnen3us 68526624, nara: 0e€3 1aThl.

Microsoft office 2010 Pro, munensus 49420326, nara: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cB0oO0aHOM H0CTYyIIC

NownkEw
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Ilpunooicenue 1
AHHOTALIUSA AUCHUIIJIINHBI

HucuumuinHa «[IpuMeHeHre HepOHHBIX ceTeil B r'yMaHUTapHO cdepe» peanusyercs Ha
dakynprere  MHpOpMammoHHBIX cucteM u Oe3omacHocTH Kadempoit MuopmanmoHHBIX
TEXHOJIOTHI U CUCTEM.

Henp pucuuruimHbl — NpUOOpEeTeHHE 3HAHUM B O0JacTM HEUPOHHBIX CeTed U
HEHUPOCETEBBIX TEXHOJIOTHH; U3yUYE€HUE NMPOIPAMMHBIX CPENCTB IS IOCTPOCHHUs HEWpoceTeH, a
TaK)Ke U3yUYEHUE UX apXUTEKTYP.

3amauv OUCLMILIMHBL: HM3yYEHHE IOHATUHHOIO amnmapara IUCUUIUIMHBI, OCHOBHBIX
TEOPETUYECKUX TIOJOKEHUI M METOJO0B, NPHUBUTHE HABBIKOB IMPUMEHEHMSI TEOPETHUYECKHX
3HAHMU Ul PELICHUS] TEOPETUUECKUX 3aad.

I[I/ICI_II/IHJII/IHa HallpaBJICHA Ha CI)OpMPIpOBaHI/IC CIICAYOIHnX KOMIIETCHIIUM:

Komnerenuus HNHaukaTopbl KOMIIeTeH Ui
(xon m (Kol 1 HAMEHOBAHUE)
HAaMCHOBAHHE)

IIK-5 — CnocobeH | IIK-5.1 - 3HaeT CTPYKTypy U COCTaB pabOT MO aHAIU3y MPEIMETHBIX

MOJIETTUPOBATh obnacteii M MOACIUMPOBAHUIO TMPHUKIAIHBIX (OM3HEC) MPOIIECCOB

npukiagHble (Ou3Hec) | ”HGOPMALIMOHHBIN CUCTEMBI.

MPOILIECChI u | [IK-5.2 - VYmeer UpPOBOAUTH aHAJIM3 TNPEAMETHBIX OO0JaCTe,

MPEAMETHYIO MOJICIMPOBATh NpHKIaAHbIe (OM3HEC) mMporecchl WHOOPMAITMOHHBINA

00JacTb. CHUCTEMBI.
IIK-5.3 - Bmanmeer HaBbIKaMH aHalW3a TMPEAMETHBIX OO0JacTeH,
MOJICIIMPOBAHUS MPUKIAAHBIX (OM3HEC) MPOLIecCOB MHPOPMALIMOHHBIH
CUCTEMBL.

IIK — 6 - CnocoOeH | [TK-6.1 - 3HaeT MeTOAbl HACTPOMKH, MOPSJAOK U MEPONPHUATHS IO

HACTpPauBaTh, 9KCIUTyaTalldd M COMPOBOXKACHHUIO HH(OPMALMOHHBIX CHUCTEM H

DKCIUTyaTUPOBaTh U | CEPBHCOB.

COIPOBOXKATh IIK-6.2 - YMeer OpraHu3OBbIBaTh HACTPOMKY, OKCIUTyaTalMi0 |

UH(POPMALIMOHHBIE COIIPOBOKICHNE MH(POPMAITMOHHBIX CUCTEM U CEPBHUCOB.

CUCTEMBI M CepBUCHL. | [IK — 6.3 - Bnaneer HaBbikamu ympaBieHus koHpuryparmueit UC u
CEpBHCOB B IIpOLECCE OIKCIUlyaTallMM, pelieHus npodieM u
KOHCYJIbTUPOBAaHUS TOJIb30BaTelel HMH(POPMAIIMOHHBIX CHUCTEM H
CEPBHCOB.

B pesynbrare 0OCBOCHHS AUCIMIUIMHBI 00YYAIOMINICS JODKEH:

3HaTh: CTPYKTypy UM cocTaB paboOT 1O aHajau3ly MpPeaMETHhIX obiacted U
MOJICTTMPOBAHUIO TPUKIAIHBIX (OM3HEC) MPOLECCOB HH(OPMALMOHHBI CUCTEMBI, METOIbI
HACTPOWKH, TOPSIIOK ¥ MEPONPHUATHS 110 IKCIUTyaTaIllid U COMPOBOKIACHUIO WH(POPMAIIMOHHBIX
CHCTEM U CEPBHCOB.

YMeTh: TPOBOIUTH aHAIU3 MPEAMETHBIX OO0JNAacTe, MOAECTUPOBATH NPUKIIAIHBIC
(6usHec) mporiecchl HHPOPMAIIMOHHBINA CHCTEMBI, OPTaHH30BBIBATH HACTPOUKY, FKCILTYaTallUIO 1
COITPOBOKJICHNE MH(POPMAITMOHHBIX CUCTEM U CEPBHUCOB.

Baagerb: HaBbIKaMM aHanmW3a TPEAMETHBIX OOJIACTEH, MOJEIMPOBAHUS MPUKIATHBIX
(6uzHec) mporeccoB MHOOPMAIIMOHHBIN CHCTEMBI, HABBIKAMH ylpaBieHuss KoHpurypammend NC
Y CEPBHCOB B MPOIIECCE IKCILTyaTalluH, PELICHUs TPOOJIEM U KOHCYIBTUPOBAHUS MTOJIb30BATEINCH
UH(POPMALMOHHBIX CHCTEM H CEPBUCOB.

[To gucrumiunHEe NpPeAyCMOTpeHa MPOMEXKYTOYHas arrectanus B Qopme 3auera ¢
OIICHKOM B 8 cemecTpe.

OO0w1ast TpyZJ0€MKOCTh OCBOCHHUS AUCLUUIUINHBI COCTABIISACT 4 3a4€THBIC €IUHUIIBI.



