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2 AHHOTALIUS JUCHUTIINHBI

«HEMPOHHBIE CETH»

[Ipu m3ydeHUHn AUCUMILIMHBI JAETCS JIETANbHBIA 0030p M OMHMCAaHWE Ba)KHEHU-
X METOJIOB OOy4YEHUsS] HEHPOHHBIX CETeH pa3Iu4YHONW CTPYKTYpHI, a TaKXKe 3a/aad,
pelmaeMbIX 3TUMHU CETAMH. PacCMOTpeHBI BONPOCHI pean3aluyd HEUPOHHBIX CETEH.
[{enbro TUCHUIUIMHBI SBISETCS CUCTEMAaTH3alUsl 3HAHUI O BO3MOXHOCTSX U 0COOEH-
HOCTAX NPHUMEHEHHUs HEHPOKOMIIBIOTEPHBIX AJITOPUTMOB M CHCTEM Il 00pabOTKH

uHbOpMaIUu.
SUBJECT SUMMARY

«NEURAL NETWORK»

A detailed overview and description of the most important methods of training
neural networks of various structures, as well as the tasks solved by these networks,
is given. The issues of implementing neural networks are considered.The purpose
of the discipline is to systematize knowledge about the possibilities and features of

using neurocomputer algorithms and systems for information processing.



3 OBIIME IMOJIOXKEHUA
3.1 Ileau u 3a7a4Yu JUCUUILIHHBI
1. 3yuenue BaKHEHIIMX METONOB OOy4YeHMsI HEHPOHHBIX CETeH Pa3NUYHOU CTPYK-

TYypbl U IPUOOPETEHHE HABBIKOB PEIICHUS 33Jlay dTUMHU CETSIMU B MPOPECCUOHAIb-

HOU NeSITEeIbHOCTHU

2. 3yueHne MeTo/10B O0yUYEeHHUSI HEUPOHHBIX CETeH Pa3IuYHON CTPYKTYpHI.

@opMyIMpOBKa U PELIEHUE 3a]1a4 PeaTn3allui HEUPOHHBIX CETEN.

3. [onydyenue 3HaHUN O BaXKHEUIINX apXUTEKTYpPHBIX PEIICHUSX U METO/Iax o0ydye-

HHS HCKYCCTBCHHBIX HCﬁpOHHLIX CETeH.

4. IIpuobpereHre yMEHUI MPOTPAMMHOIO MOJICIMPOBAHUS BAXKHEHIITNX apXUTEKTYpP

HEUPOHHBIX CETEM.

5. OcBOeHME HaBBIKOB CHCTEMATH3allMM 3HAHWK O BO3MOXHOCTSIX U OCOOCHHOCTSIX
NPUMEHEHUSI HEHPOKOMIBIOTEPHBIX aJITOPUTMOB M CHUCTEM JIJIsi 00pabOTKH HH(Op-

MaI[1H.

3.2 Mecro nucuuuinebl B cTpykrype OITIOII

JlucumiinHa U3y4aeTcsi Ha OCHOBE 3HAHUM, IIOJyYEHHBIX IIPU OCBOCHHUH ITPOTPAMMBI
OaxayiaBpuaTa WM CIEeLHUAIUTETA.

U o0ecrieurBaeT U3y4eHHUE MOCIEAYIOIUX TUCIUIUINH:

1. «O6BbEKTHO-OPUEHTHUPOBAHHOE JIOTHUECKOE MPOTPAMMUPOBAHHE)

2. ((HHTCJ'IJ'ICKTyaJIBHBIe arCHTbl U MHOI'OAarcHTHBIC CUCTCMbI»



3.3 IlepeyeHp IJIAHUPYEMbIX Pe3y/JbTATOB O0OY4YeHHUS MO AUCHUILIMHE, COOT-
HECEHHBIX € IUIAHUPYEMBbIMH Ppe3yJbTATaAMH OCBOEHHUSI 00pa30BaTeIbHOI

NPOrpamMMmblI

B pe3ynbrare ocBoeHus 00pa3oBaTEIbHON MPOrpaMMbl 00YUYaIOIIUNICS TOHKEH

A0CTHUYDb CIICAYIOIINUC PE3YJIbTAThI 06y‘ICHI/I}I IO AUCHUITIIINHC!

Koa xomnerennmun/ HaumeHoBaHue KOMIIETEH MU/ MHAUKATOPA KOMIIETEH MU
HHANKATOPA
KOMIIETeHIINH
I1IK-14 CnocobeH pyKOBOJUTH MPOEKTAMH 10 CO3JaHHIO, TOICPKKE U HCTIOb-

30BaHUIO CUCTEMBI HCKYCCTBEHHOI'O MHTEJIEKTA HA OCHOBE HEMPOCETEBBIX
Mozeneil 1 METOIOB

1IK-14.1 Buvibupaem u pazpabamvisaem npocpammHble KOMNOHEHMbL CUCEM UCKYC-
CMBEHHO20 UHMeleKma

1IK-14.2 IIposooum sxcnepumMeHmanbHy0 nposepky pabomocnocooHoCmuy cucmem
UCKYCCMBEHHO20 UHMeNNIeKmA

4 COAEP/ KAHUE JUCIHHUIIJIMHbI

4.1 Coaepxanue pa3aejoB IUCHUILIHHBI

4.1.1 HauMeHOBaHHMe T€M M YaChl HA BCe BH/bI HATPY3KHU

Ne HanMeHoBaHMe TeMbI JUCIHUILJINHBI Jlek, | IIp, | UKP, | CP,
n/n au ay au au
1 | Beencuue 0.5

2 | Tema 1. Knaccuduxanus uzodpaxenuit. [Tonxoxn ympasie- 2 2 2

HUS JTaHHBIMHU.
K-n anroputm

3 | Tema 2. Jluneitnas knaccudukamus: SVM/Sotfmax 2 2 2

4 | Tema 3. OnTMH3aLMsL, BBICOKOYPOBHEBOE IIPEICTABICHUE, 2 2 2
0COOBIE TOYKU Ha N300pKEHUH

5 | Tema 4. BBenenue B HEUPOHHBIE CETH, METOJI OOPATHOTO 2 2 3
pacrpocTpaHeHUsI OITHOKH

6 | Tema 5. PaGoTa HEHpPOHHBIX CEeTEW: MPOIECC KPOCC-BaIH- 2 2 3
Jaliy, ONTUMHU3ALUH, TOUCKA OLIITHOOK

7 | Tema 6. CBepTOUHBIE HEWPOHHBIE CETU: APXUTEKTYpa, CBEpP- 2 2 3
TOYHBIC / 00BEAUHSIIOIINE CIION

8 | Tema 7. IloHnmanue 1 BU3yaJIM3aliisi CBEPTOYHBIX HEHPOH- 2 2 2
HBIX CETEN

9 | Tema 8. Knaccudukarum n3o0paxeHui: TOKaInu3amus, Jae- 3 3 4

TCKTUPOBAHUC, CCTMCHTALIUA

10 | 3akmrouenue 0.5 1 7




Hroro, au

28

N3 HUX a4y Ha KOHTPOJIb

OO6mas Tpy10eMKOCTb OCBOCHHSI, a4/3¢

4.1.2 Copepxanue

TeH: TIPOIECC KPOCC-BATHIAINH,
ONTHMM3AIIMH, [IONCKA OIIMOOK

Ne HaumMeHoBaHHEe TeMbI Conepxanue

n/n AUCUHMILINHBI

1 | Beenenue BBezneHue B HCKyCCTBEHHBIE HEHPOHHBIE CETH

2 | Tema 1. Knaccudukanus uzo6- | Knaccudukarop 6mmkaiimux coceneit. K -knaccupukarop
pakenuii. Ilogxon ympamnenust | Gnuxaiimero cocena. HaGopsl mpoBepku 1Uisi HACTPONKH
JaHHBIMH. runepnapamerpa. [Ipumenenne kHH Ha npakruke.

K-n anroputm

3 | Tema 2. Jluneiinas knaccuduka- | BBenenne B JnuHeWHy kiaccudukanuio. JIuHeHas

nust: SVM/Sotfmax ornieHka. MHTepnperamusi JIMHEHHOTO KiaccuduKaropa.
Oynknus norepu. MynbpTukiacc SVM. Softmax kmaccu-
¢duxaTop. SVM nipotus Softmax. uTepakTuBHas BeO-1e-
MOHCTpAIHS JIMHEHHOU Ki1accuuKkaum

Ne HaunmeHnoBaHue TeMbl Conep:xxanue

n/n JTUCIHUIIINHEI

4 | Tema 3. OnTumu3anus, BBICOKO- | Buzyanmzanus ¢pyakmn noreps. Ontumuszanus. Cirydaii-
YPOBHEBOE MPEACTABICHHUE, OCO- | HbIM MouCK. CiydyaliHbIN JTOKAIbHBIA MOUCK C MTOMOILBIO
Oble TOYKM Ha N300paKEHUN rpagueHTa. Beluncienne rpaiueHTa: YuciIeHHO ¢ KOHEU-

HBIMU OTJIMYUSIMU; aHAIIUTUYECKHU C ucuuciienueM. [ 'panu-
€HTHBIU CITYCK.

5 | Tema 4. Benenue B HelipoHHbsle | [IpocTbie BbIpaXKeHUs, MHTEPIPETUPYIOIINE T'PAaJUCHT.
CeTH, MEeTo/ 00paTHOro pacrpo- | CioKHbIe BbIpa)keHUs, LIEMHOE MpaBMilo, 00paTHOE pac-
CTpaHEHUs OLTUOKHU npocTpaHenue. IHTyuTUBHOE MOHUMaHuE 00paTHOTO pac-

npocTpaHeHus. MoayabHOCTB: mpuMep curmouzaa. Oopart-
HOE paclpOCTPaHEHHE HA MPAKTHUKE: MOITAITHBIN pacyer.
CxoxecTb ¢ TOTOKOM. ['paiueHThI 1711 BEKTOPU30BaHHBIX
ornepanuu.

6 | Tema 5. Pabota Heiponnbix ce- | HacTpoiika nanubsix u moxenu. IIpenBapurenbHas o00-

pabotka nmaHHbIX. Beca mpu mHunmanuzaruu. [laketHas
HopMmaymm3anusa. Perymspuzanusa (L2 / L1 / Maxnorm /
Dropout). I'paguentasie mpoBepku. [IpoBepkn BmeHsie-
MocTtH. [Iponiecc oOydyenus. @yHkuus nmorepu. TOYHOCTH
oOydenwst u Banmaanuu. Kosddurments oOHOBIECHNH Be-
coB. Pacnpenenenue akTtuBamuu / TpaadeHTa Ha CIOM.
Buzyammuzanus. O6HOBNIeHHS mapameTpoB. [Ipsmoii mopsi-
1ok (SGD), umnynbc, HECTEPOBCKUN HUMITYJIbC. AHAIIN3
CKOpocTH 00y4deHHusi. MeToIbl BTOPOTO Mopsiaka. Aman-
TUBHBIE CKOpPOCTH oOydeHms mo mapamerpam (Adagrad,
RMSProp). Ontumuzanus runep napamerpa. Onpenene-
HUE KauecTBa.




7 | Tema 6. CBeprouHble HEWPOH-
HBIE CETU: apXHUTEKTypa, CBEp-
TOYHBIE / 00BEAUHAIOIINE CIION

00630p apxutekTypsl. Ciion cBepTouHOU cetu. CIoii myna.
Croii Hopmanuzauuu. [lonHOCTBIO cBsI3aHHBIN coi. [Ipe-
00pazoBaHKE MMOTHOCTHIO CBSI3aHHBIX CJIOEB B CBEPTOUHBIC
CIIOM. APXUTEKTYpbI cBepTOouHOH ceTh. [11abmoHb! croes.
IIpumepsl pazmepos ciios. TemaTuueckue UCCIeI0BaHUS
(LeNet / AlexNet / ZFNet / GoogLeNet / VGGNet). Bri-
YHCIUTENbHBIE COOOPaKEHUS.

8 | Tema 7. Ilonumanue u BU3yanu-
3alusl CBEPTOYHBIX HEHPOHHBIX
ceTen

UYro 3acTaBlisieT CBEPTOUHBIE HEUPOHHBIE CETH PadOTaTh.
OOyuenue yepes nepemenieHre. TpeHnpoBKa CBEPTOYHBIX
HEHWPOHHBIX CETEH Ha IPAKTHUKE.

9 | Tema 8. Knaccuduxanum n3o0-
paXEHHI: JTOKaIU3alusi, TETeK-
TUPOBAHUE, CETMCHTAITUS

PexypcuBHBIC HEWpOHHBIE CE€TH 1: MpUMep Ha3BaHHS HU300-
paxxeHusi. PekypcuBHbIE HEHPOHHBIE CETH 2: BHUMATEIb-
HBIE MOJIEIIH.

10 | 3aximrouenne

BeiBogpl 0 Kypcy. OCHOBHBIC HApaBICHUS Pa3BUTHS 00-
JIaCTY 3HAHUU.

4.2 IlepeyeHnb J1adOpaTOPHBIX padoT

JIaGopatopHble pabOThl HE MPEAYCMOTPEHBI.

4.3 IlepeyeHb NMPAKTHYECKUX 3AHATHI

HaumeHoBaHHe NPAKTHYECKUX 3aHITHIH KoanuecTBo aya. yacos
1. Knaccuduxanus nzobpaxenuit. [Tonxon ynpaBieHus JaHHBIMU.
K-n anroput™m 2
2. Jlunentnas knaccudukamus: SVM/Sotfmax 2
3. OnTumu3anus, BBICOKOYPOBHEBOE MIPEICTaBIEHUE, 0COObIE TOUKU
Ha U300paKeHUH 2
4. BBenieHNEe B HEUPOHHBIE CETH, METOJ 0OPaTHOTO pacHpoCTpaHe-
HUS OITMOKHU 2
5. PaboTa HEMpPOHHBIX CETEH: MPOIIECC KPOCC-BAIUIAIIAN, OITUMH-
3allMH, ITOMCKA OIHOOK 2
6. CBepTOUHBIC HEMPOHHBIE CETU: APXUTEKTYPa, CBEPTOUHBIE / 00B-
€ IUHSIOIINE CIIOU 2
7. llonnmaHue ¥ BU3yanu3alus CBEPTOYHBIX HEMPOHHBIX CETEN 2
8. Knmaccudukarmm n300pakeHuii: JoKanu3aIus, 1eTeKTUPOBaHUE,
CerMeHTaIU 4
Uroro 18

4.4 KypcoBoe npoeKTUpPOBaHUE

KypcoBas padora (IpoekT) He PeayCMOTPEHBI.

4.5 Pedepar




Pedepar ne nmpegycmotpeH.

4.6 HNuauBuayaJibHOE JOMAIlIHee 3a/JaHHe

NunuBuayanbHOE AOMAaIIHEE 3aJaHue HE MPEAYyCMOTPEHO.

4.7 Joxkaang

Jloknan He mpeaycMOTpEH.

4.8 Keiic

Kelic He mpeaycMOTpeH.
4.9 Opranuszanusa u y4eOHO-MeTOAuYecKoe obecreyeHne caMmoCTOATeIbHOI pa-

00THBI

HSY‘ICHI/IC JAUCHUILIWMHBI COIMPOBOKIAACTCA CaMOCTOSITEIIbHOM pa60T0171 CTyACH-
TOB C PCKOMCHIAOBAHHBIMHA IPCIIOAABATCIICM JIMTCPATYPHBIMU MCTOYHUKAMHU W HH-

(dbopMarmoOHHBIMU pecypcaMu ceTH MHTepHeT.

[InanupoBaHue BpEMEHU ISl U3YUYEHUS TUCLUUIUIMHBI OCYLIECTBIISETCS HA BEChH
nepuoJi o0ydeHus, MpeaycMaTpuBas Ipu 3TOM PEryJsipHOE MOBTOPEHUE TTPOUIEHHO-
ro Marepuana. OOydammmMmcs, B paMKax BHEAyJUTOPHONW CaMOCTOSITENIbHON pado-
ThI, HEOOXOAMMO PETYJSPHO JOMOJHATH CBEJCHUSAMHU U3 JIUTEPATYPHBIX MUCTOUHUKOB
MaTepHuall, 3aKOHCIIEKTUPOBAHHBIN Ha JieKIUAX. IIpu 3TOM Ha OCHOBE M3y4eHHS pe-
KOMEH/IOBAaHHOM JIUTEPATYPHI 1Ie1eCO00Pa3HO COCTaBUTh KOHCIEKT OCHOBHBIX IMOJIO-
KEHHUI, TEPMUHOB U OIpPEAETICHUM, HEOOXOIUMBIX JJIi OCBOCHUS Pa3/eNoB yueOHOI

JUCIIUITIINHBI.

Oco0oe MecTo ynemnsieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (popm 00ydeHHs
U KOHTPOJISI caMOCTOsTeNbHON paboTsl. KoHCynbTHpOBaHUE MpeanosgaraeT 0coObM

06pa30M OpPraHU30BaHHOC BBaHMOHCﬁCTBHC MCXKIY IpEnoaaBaTCiicM U CTYACHTAMU,



IIpH 3TOM MpCANOJaracTcsa, 4YTo0 KOHCYJIbTAHT 100 3HAET TOTOBOE PEUICHUE, KOTOPOC

OH MOXKCT MNpCANNCaTb KOHCYJIBbTHPYEMOMY, b0 OH BJIaJCCT criocodbaMu ACATCIIb-

HOCTH, KOTOPBIC YKA3bIBAIOT IIYTh PCIICHUS HpO6JICMLI.

Texymasa CPC IIpumepHas
TPYAOEMKOCTb, a4

PaboTa ¢ JeKIIMOHHBIM MaTepHalloM, ¢ y4eOHO! TuTepaTypoit 10
Omnepesxarorias caMocTosITeNIbHast paboTa (M3y4eHHue HOBOTO MaTe-

pHuaa 0 ero U3J10KEHHS Ha 3aHATHSX ) 0
CamocTrosiTenbHOE U3yYEHUE Pa3AesIOB JUCIIUILIMHbI 8
BrimonHeHne JoManTHUX 3aJaHUiA, TOMAITHUX KOHTPOJIBHBIX padoT 0
[TonroroBka k 1abopaTopHbIM paboTam, K MPAKTUYECKUM U CEMU-

HApCKUM 3aHATHIM 10
[ToaroToBka K KOHTPOJILHBIM PabOTaM, KOJIJIOKBUYMaM 0
BrimonHenue pacueTHO-rpadudecKux padboT 0
BrlimmomHeHHE KypCOBOTO MPOEKTA UITH KYPCOBOM pabOThI 0
[Touck, nzydeHue u npe3eHTanuss HHPOPMAIMH 110 3aJaHHOU MPO-

Oneme, aHaIM3 HAyYHBIX TyOIHMKALWHI 110 3alaHHON TeMe 0
PaboTa Ham MEXTMCIUIUIMHAPHBIM ITPOSKTOM 0
AHanu3 JaHHBIX 10 3aIaHHON TEME, BBIITOJTHEHUE PACUETOB, COCTaB-

JICHHE CXEM U MOJielieil, Ha OCHOBE COOpaHHBIX JaHHBIX 0
[TonroTroBka k 3auery, 1udpepeHpoOBaHHOMY 3a4ETY, IK3aMEHY 8
HUTOTI'O CPC 36

5 yeOHO-MeTOAMUECKOE OOecmeYeHne TUCIUTIIHHEI

5.1 IlepeyeHb OCHOBHOW M JONOJHUTEJILHOMN JUTEPATyPbl, HCOOXOAMMOM sl

O0CBOCHHUSA NUCHUIIJINHBI

Ne i/ Ha3zBanue, Oudauorpadguyeckoe onucanue K-Bo
3K3. B
ono.1.

OcHoBHas IUTEpaTypa

1 Ocogckuii, CtanucnaB. Heiiponnbie cetu mais o6paboTku MHGOpMAITUH 20
[Texcr] / C. OcoBckwii; ITep. ¢ mon. N.JI. Pynunckoro, 2004. -343 c.

2 Jlucc, Auna AnexcanapoBHa. VMckyccTBeHHble HeilpoHHbIE ceTu [Tekcr] : 79
Vueb. mocodue / A.A.JIucc, 2003. -91 c.

JlononHuTtenpHas aMTEpaTypa

1 Kpyrnos, Bnagumup BacunbseBud. IckycCcTBeHHBIE HEMpOHHBIE ceTu. Teopust 42

u npaktuka [ Texct] : Monorpagwus / B.B.Kpyrnos, B.B.bopucos, 2001. -382 c.




5.2 IlepeuyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOU ceTu «WH-

TEPHET», HCITIOJIB3YEMBIX IIPH OCBOCHHH NJUCHHUIIJIUHBI

Ne i/ DJIeKTPOHHBIH aapec
1 HckyccTBeHHbIE HeMpoHHBIE ceTH -http://bigor.bmstu.ru/?cnt/?doc=NN/base.cou

6 Kpurepun oneHUBAaHHUA U OLIEHOYHbIE MaTepPHUAJIbI

6.1 Kpurepun oueHuBaHMS

Jns nucuurunabl «HelipoHHbie ceT» QopMol MPOMEKYTOYHON aTTeCTalUH

SIBIISIETCS 3a4ET C OLEHKOM.

3a4erT ¢ OLEeHKOM

Onenka Onucanue

HeynosnerBopurensHo Kypc e ocBoeH. CTyeHT UCTIBITHIBAET CEPbE3HbIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBBIE BOMPOCH! TUCIIUTUIMHBI

Y 10BIETBOPUTEIBHO CTyneHT B 1IeJIOM OBJaeN KypcoM, HO HEKOTOpBIE pa3/iesbl
OCBOCHBI Ha YPOBHE OTpeieJIeHU 1 (POPMYITHPOBOK TEOPEM

Xopouo CryzaeHT oBi1aJien KypcoM, HO B OTAENBHBIX BOIIPOCAX UCIBITHI-
BaeT 3aTPYAHECHUS. Y MEET peniaTh 3a1auu

OT1nnyHO CTyneHT JeMOHCTPUPYET IOJIHOE OBJaJeHHE KypCcoM, CIIOCO-
OeH MPUMEHSTH MOJyYCHHbIC 3HAHUS MPU PEHICHUH KOHKPET-
HBIX 3a7a4.

Oco0enHocTH gOomycKa

st nonycka kK auddepeHupoBaHHOMY 3a4€Ty HE0OXOAMMO MOJYyYUTh HE Me-
Hee 100 GamioB B pamMKax TEKYIIEro KOHTPOJIS YCIEBAEMOCTH -2 TECTHUPOBAHUS IO

TCEMATHUKE JUCIMUIIIIMHBI.

6.2 OueHoYHbIe MATEPHAJIbI JJIS1 MPOBEJeHUsI TEKYIIEero KOHTPOJISA U MpoMe-

JKYTOYHOI aTTecTAlMU 00yUAKOIIMXCS MO TUCHUIIMHE

IIpumepHbie Bonpochl K aud@.3auery

Ne n/m Onucanue

1 Knaccudukanus apxutexryp MHC. @ynkuuonuposanne MHC ¢ pa3nnyHbIMU apXUTEK-
Typamu




OO0yueHne mpoCTOTO M OJHOCIOWHOTO MePCEnTPOHA

Croxactudeckoe ooydyeHue. CroxacTuueckuii HeiipoH. MammHa boisiimana

Camoopranuzyonmecs kaptoel Koxonena

MHOroCIOMHBIN epcenTpPOH

NN B WIN

CroiicTBa cereld mpeoOpa3oBaHus MaHHBIX. CrOCOOHOCTH K 0000meHnt0. DPpheKTs
HEe1000Yy4eHUs 1 repeoOyueHHs

OOpa3ubl 3a1a4 (3a1aHUil) NJIs1 KOHTPOJBHBIX (IPOBEPOYHBIX) PadoT

TecTthl TEKYHICIO KOHTPOJISA YyCIICBACMOCTH INOCTPOCHBI 11O IMPUHIOMWITY BOIIPO-

COB C BapuMaHTaMU BbIOOPA OJTHOTO MJIM HECKOIBKUX MPaBUIbHBIX OTBETOB.
[Ipumep BONPOCOB TeCTa MPUBEACH HUXKE:

1. Moxer au nepeaartoyHasi GyHKIUSA HEHPOHA CKPBITOrO CJOSI MHOIO-

CJIOIHOTO MePCenTPOHA ObITH JIMHEHHOM?
a) la, moxer

0) Her, He moxeTt

Bech KOMIIJIEKT KOHTPOJIBbHO-U3MEPUTENHHBIX MATEPUAIIOB JJIsl IPOBEPKH CPOp-
MUPOBAHHOCTH KOMIIETCHIIUU (MHIUKATOpa KOMIIETEHIINM ) pa3MEIIEH B 3aKPbITON

4acTH M0 aJIpecy, yKa3aHHOMY B II. 5.3

6.3 TI'padux Tekymero KOHTpPOJIs yCeBaeMOCTH

Henenn TeMBI 3aHATHIA Bua koHTpOJIS

Tema 1. Kmaccudukamnus nzodpaxenuii. [logxon ynpasieHus
JaHHBIMU.

K-n anroput™m

Tewma 2. JIuneiinas knaccuduxarus: SVM/Sotfmax

Tema 3. OnTuMu3anus, BBICOKOYPOBHEBOE MPEICTABICHUE,
0c00bIe TOYKU Ha U300paKeHUH

Tect

Tema 4. BBeieHue B HeipOHHBIE CETH, METOJ] OOPATHOTO pac-
MPOCTPAHEHUSI OIITUOKH

Tema 5. Pabota HEWpOHHBIX CETEH: MPOIECC KPOCC-BATUIAINH,
ONTUMM3AIINH, TTOUCKA OMIMOOK

Tema 6. CBepTOUHBIEC HEHPOHHBIE CETH: APXUTEKTYpa, CBEPTOU-
HbIE / 00BEINHSIIOIINE CIION

[o<NIEN J e N IO, T = SNY LS I \O I I
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13 Tewma 7. [loHnMaHue ¥ BU3yalIn3anus CBEPTOYHBIX HEMPOHHBIX

14 cerei

15 Tema 8. Knaccuukanuu n300paxeHni: JJoOKanu3anus, 1eTeK-

16 TUPOBaHME, CETMEHTALIHS

17 Tecr

6.4 Meroauka TeKylero KOHTpPOJIst

Ha JICKIIMOHHbIX 3aHATUAX

Texymuii KOHTPOJIb BKIIIOYAET B ce0sl KOHTPOJIb MOcemaeMocT (He meHee 80

% 3aHATHN).
HA NPAKTHYECKHUX (CEMHMHAPCKHUX) 3aHATHUAX

Texyiuii KOHTPOJb BKJIIOYAET B c€0s1 KOHTPOJIb MocenaeMoctu (He meHee 80

% 3aHATUI).

B xone mpoBeneHus NpakTHUECKUX 3aHATUHN 1EIec000pa3HO MPUBJICUEHUE CTY-
JICHTOB K KaK MOXHO 0ojiee aKTUBHOMY Yy4YacCTHIO B JUCKYCCHSIX, PELIEHUH 3ajad,
oOcyxaeHusix u T. A. [Ipy 3TOM aKTUBHOCTH CTYJIEHTOB TAaK)XE MOXET YUHTHIBATh-
Ccsl TIpernojaBaTesieM, KaK OAMH U3 CIIOCOOOB TEKYIIEro KOHTPOJIS HA MPAaKTHUYECKUX
3aHATHUSAX.

Texyiuii KOHTPOJIb yCIIEBAEMOCTH MPEANOJaraeT BBINOJIHEHUE ABYX TECTOB
M0 TeMAaTHUKE TUCIUIUIMHBI, KaXIbIH M3 KOTOPBIX OIEHHWBaeTcs MakcumyM Ha 100
0amnoB. Tekymuid KOHTPOJIb CUMTAETCS MPOUICHHBIM, ecii HaOpaHo He meHee 100
O0atoB 3a o0a Tecta. Kaxapiii Tect comepxkuT 20 BOMPOCOB, KAl BOMPOC Olie-

HUBAETCS HAa 5 0aJUTOB TP YCIOBUU MTPABUILHOTO OTBETA.
KoHTpoJb caMocTOsITeIbHON PadoThl CTYACHTOB

KOHTpOJ'IB CaMOCTOSTEJILHOM pa60TBI CTYACHTOB OCYHICCTBJIACTCA Ha JICKIIU-

OHHBIX U HNPAKTUYICCKUX 3aAHATHUAX CTYACHTOB 10 MCTOANKAM, OITMCAHHBIM BBIIIC.

7 Onucanue HH(POPMANMOHHBIX TEXHOJIOIMIA M MATEPHAJIBHO-TEXHUYECKOH 0a3bl




Tun 3anaTuii

Tun nomeieHu s

TpeboBanus K
NOMeIIeHUI0

TpebdoBanus K
NMPOrpaMMHOMY
o0ecneYeHu10

Jlextus

JlekunoHHas aynuTo-
pus

KomnuectBo mnocamgodHBIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO MpenoaBaTes,
IBM-coBMeCTUMBIM  KOM-
nepoTep  Pentium  wim
BBHIIIE, TIPOCKTOP, OKpaH,
MeJoBasi WM MapKepHas
JIOCKa

1) Windows 7 u
BBIIIIC;
2) Microsoft
Office 2007 wu
BBIIIIE

[IpakTueckue 3aHsd-
TUA

Aynutopus

KonnuecTBO moOCamoOYHEIX
MECT, 000pyIOBaHHBIX
MepCOHATIbLHBIMU IBM-
COBMECTUMBIMU  KOMIIBIO-
Tepamu Pentium wnu BeIIie
B COOTBETCTBHM C KOHTHH-
reHTOM, pabouee MecTo
NpenoaaBaTess, IBM-
COBMECTHUMBIN KOMIIBIOTED
Pentium wnu BbIe, mpo-
€KTOp, DKpaH, MEJIOBasl WU
MapKepHas J0CKa

1) Windows 7 u
BBIIIIC;
2) Microsoft
Office 2007 wu
BBIIIIC

CamocrosiTenbHas pa-
6ota

[Tomemienne mis ca-
MOCTOSITEIbHOU pabo-
Ta

OcHalleHo KOMIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO
nojkitoueHus k cetu «MH-
TepHET» W obecreueHneM
JocTyna B DIJIEKTPOH-
HYIO nH(pOpPMaIMOHHO-
00pa3oBaTeNbHYI0  Cpeay
YHHUBEpPCUTETA.

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC




8 Ananranus padoyeit mporpamMmmsbl s Jul ¢ OB3

AnantupoBaHHas mporpaMmma pa3palaTbhIBAaeTCs MPU HAJIMYUU 3aSBIICHUS CO
CTOPOHBI OOy4Jaromerocs (poauTeNnel, 3aKOHHBIX MPEICTABUTENCH) U MEIUITUTHCKAX
MOKa3aHUi (PEKOMEHAAIUSMHU IICUXOJIOT0-MEIUKO-TIeIarorn4eckoi kKomuccun). Jis
WHBAJIMJIOB aJanTUPOBaHHAs 00pa3oBaTeNIbHAs TTporpaMma pa3padaThiBaeTCs B COOT-

BETCTBUU C MHIWBUIyabHOM MpOrpaMMoin peaOuInuTalnu.



