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1. HEJIX U 3AJAYN OCBOEHUA AU CHUITJIMHbI

Heab OCBOCHHS MUCIUIUIMHBI: TOJATOTOBKA OOYYAIONIUXCSI K HAYYHO-HCCIEAOBATEIBCKOM, MPO-
eKTHOU JIeATebHOCTH 1o Hampasienuto moarotoBku 09.03.01 «MubopmaTika U BRIUUCIUTENBHAS TEX-
HUKa» MOCPEACTBOM OOECIEeUeHHs 3TanoB (OPMHPOBAHUS KOMIETEHIUH, npexycMoTpeHHsix ®I'OC, B
YacTH MPECTaBICHHBIX HIKE 3HAHUI, YMEHHI U HaBBIKOB.

33)13‘11/[2 HN3YUCHUC MOHATUIHOI'O arrmapara JUCHOUIIIINHBI, OCHOBHBIX TCOPCTHYCCKUX MHOJIOKEHUU
Y METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHHUS TEOPETUUECKUX 3HAHUHN ISl PELICHHS MPAKTUYECKUX 3a/1ad.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JucuuniamHa W CcKyCCTBEHHBIE HEMPOHHBIE CETH  OTHOCUTCA K yacTu B nukna bl x Bapua-
TUBHOMW 10 BBIOOPY 00pa30BaTENbHON MPOrpaMMbl MOATOTOBKHM OakaiaBpoB 10 IporpamMme «Burauciu-
TEJbHBIC MAlTUHBI, KOMIUICKCHI, CACTEMBI M CETH» HampasieHus: «HdopmaTuka 1 BEIYUCIUTEIbHAS TEX-
HUKa.

Jis w3ydeHus JaHHOW AWCHMILTUHBI HEOOXOMWMBI 3HAHUS, YMEHUS U HAaBBIKH, (popMHpyeMbie
MPEIIECTBYIOMUMU JUCIUILTHHAMHU:

b1.B.12 «OcHOBBI T€OpUHN yIIPABICHUY;

b1.B.JIB.04.01 «MeTtoapl aHaIu3a JaHHBIX,

b1.B./IB.04.02 «IIpuknaagHas CTaTUCTHKAY;

b1.B.09 «BBeaenue B iudpoByro 00pabOTKy CUTHAJIOBY;,

b1.B.10 «MonenupoBaHue».

[Tepeuensb moCHeqYOMUX AUCUUTUINH, ISl KOTOPBIX HEOOXOJMMBI 3HAHWS, YMEHUS U HABBIKH,
dhopmMupyeMble TaHHOW TUCIUTITAHOMN:

b1.B.JIB.02.02 «OCHOBEI HEUETKOT'O JIOTHYECKOT'0 BEIBOIA;

b1.B.JIB.05.01 «OcHOBBI TeOpHH HAACKHOCTHY;

b1.B./IB.05.02 «HanexHOCTb U TUAarHOCTUKA TEXHUUECKUX CPEACTBY;

b2.B.03(H) «HayuHno-uccnenoBarenbckas paboTay;

b2.B.04(I1n) «IIpenaumnimomHasi mpaKkTUKay;

b3.01 «IToaroToBka K 3aIIMTe U 3aIIUTa BRITYCKHOW KBATHU(MUKAIIMOHHONW PabOTHI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

OcBoeHue QUCHUIUIMHBI HApaBiIeHO Ha (JOPMUPOBAHHE HIIEMEHTOB CIEIYIOIUX KOMIIETECHIINNA B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nannomy HamnpasieHuto noarotoBku 09.03.01 «MudopmaTuka
U BBIYUCIUTCIIbHAsA TCXHUKA»:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUs M0 TUCHHILINHE (MOIYJ/II0), COOTHECEHHbIX
¢ MHAUKATOPAMHU I0CTHKEHUSI KOMIIeTeH UM

Komnerennus NuaukaTopsl 10CTH- Pe3yabTaThl 00yueHus
JKEHUs1 KOMIIETeH i

[TK-2. CnocobeH Brna- [IK-2 3Haer: OCHOBHBIE METO/IbI Hay4HO-
JeTh KyJIbTYypOi Hayu- HCCJIEIOBATEIbCKOM 1eATEIbHOCTH;

HOTO UCCJIEIOBAaHUS B VYmMeer: BbLACHIATh U CHUCTEMAaTU3UPOBATH OCHOB-
o0JacT Hay4HOIl crie- HBIE MJIEW B HAYYHBIX TEKCTaxX, OL[EHUBATh MOCTY-
UAJBbHOCTH, B TOM naronyro uHGOpMaIKi0, HE3aBUCUMO OT HCTOY-
YHClIe UCTIOJIB30BaHNEM HUKa, M30eraTb aBTOMATHYECKOTO MPUMEHEHHS
HOBeHIMX nHPOpMa- CTaHJAPTHBIX YOPMYJ MPHU PEUICHUH 3a/1aY;
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[IUOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH

Brnaneet: HaBbikamu cOopa, aHanu3a nH(Gopma-
MM TI0 UCCIIEA0BaHNIO, HAaBBIKAMH BBEIOOpa METO-
JIOB peLIeHUs 3a]au UCCIIeIOBaHMUS.
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CojaeprkaHue TUCHUILINHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHUE

1 JIEKIIMOHHBIE 3aHSITHS B OCCHHEM CEeMECTpe 4 1IT. 1o 2 yaca:

1.1.  Obnacmu npumeneHuss UCKYCCMBEHHBIX HEUPOHHBIX cemell. buonocuueckuil HelupoH.
Cmpyxkmypa u ceoticmea ucKyccmeeHHo20 Heupona. Paznoeuonocmu ucKyccmeenHvlx HetipoHo8.
Knaccughurayus uckyccmeennvix netiponnvlx cemetl u ux ceoticmea. Teopema Konmozoposa—
Apnonvoa. Paboma Xexm-Hunvcena. Cnedcmeus uz meopemst Koamozoposa—ApHonvoa—Xexm-
Hunwcena. Ilocmanoéka u 603mMoiCcHble Nymu peuienust 3a0ayu 00y4eHust UCKYCCMBEHHbIX
HelPOHHBIX cemell: 0byuenue ¢ yuumenem, aieopumm 00pamHo2o pacnpocmpaHeHus OuuoKu,
obyuenue be3 yyumens. Hacmpoiika yucna HetipoHO8 8 CKPbIMbIX CIOSIX MHO2OCIOUHbIX HEUPOH-
HbIX cemeli 8 npoyecce 00yueHus. An2opummol COKPAUeHUs.

1.2.  Koncmpyxkmuenvle anecopummol. llepcenmpon. Muozocnounwiii nepcenmpon. Hetiponnvle
cemu paouanbHulx OA3UCHbIX QyHKyull. Beposmunocmuas netiponnas cemv. Q606uenHo-
pezpeccuonnas Heupounas cemo. Heuponnvie cemu Koxonena. Hetiponnvie cemu 6cmpeuno2o
pacnpocmpanenus. Hetiponnvle cemu Xongunoa. Hetiponunvle cemu Xommunea. /leynanpasnen-
Has accoyuamusHas namamo. Kackaomnsvie uckyccmeennvle netipounvie cemu. Cemu aoanmus-
HOU pe30HAHCHOU meopuu (Ha3Haverue, ONUCanue, CMpykmypa, ooyuenue, npumeHeHue).

1.3.  Koenumpou u neokoeHumpoH (HasHauenue, onucanue, Cmpykmypa, ooyuenue, npumeHe-
Hue). [Ipeocmasnenue 3adauu 6 Hetipocemegom nocuieckom oazuce. Ilpumenenue UHC 0nst mo-
0eUpoBanUs: CMmamu4eckux 00veKxmos, Kiaccuguxkayuu, annpokcumayuu QyHKyul, Kiacmepu-
3ayuu, BpeMeHHbIX PA008, TUHEUHbIX OUHAMUYecKUX 00vekmos. Oouue ceedenus 0 CO8PEMEHHbIX
NPOCPAMMHBIX CPEOCMBAX U CUCEMAX MOOeNUPOBAHUSL UCKYCCIMEEHHBIX HEeUPOHHBIX cemell. Xa-
PAKMEPUCMUKU COBPEMEHHBIX NPOZPAMMHBIX CPEOCME U CUCTNEM MOOEIUPOBAHUSA UCKYCCBEH-
HbIX HEUPOHHbLIX cemell.

1.4.  Obwue ceedenus u xapaxmepucmuxu nakema Neural Networks Toolbox cucmemwi
MATLAB. Ipumepwvl ucnonvzosanus nakema Neural Networks Toolbox npu pewenuu 3a0auy:
Kaaccugurayuy, annpoxcumMayu YYHKYull, npocHO3UpoBanUsl 3HAYeHUll npoyecca, asmomamu-
Yyeck020 8bloeNeHUs YeHmpos Kiacmepos. Hcnonvzosanue cpedst Simulink ons nocmpoenus u eu-
3yanuzayuu UCKyCCmMEEeHHbIX HelPOHHBIX cemell.

2 | mabopaTopHble pabOTHI B OCEHHEM ceMecTpe 2 IIT. o 2 Jaca:

2.1. Ocnogvl npocpammuposarnus 6 cucmeme MATLAB. I paghuueckasn suzyanuzayus Gbl4ucieHuil
6 cucmeme MATLAB. Paspabomka mooeneii netipoua 6 cucmeme MATLAB.

2.2. Aneopumm obpamnozo pacnpocmpanerus ouwudku. IIpoyedypvl nacmpouxku u adanmayuu
napamempos nepcenmpoHHbIX HelpoOHHbIX cemell. Annpoxkcumayus QyHKYul ¢ UCNOIb308AHUEM
UCK)YCCTNBEHHBIX HEUPOHHBIX Cemel.

3 MPAKTUYECKHUE 3aHATUS 2 IIT. 1O 2 yaca:

3.1. Ilepcenmponsl u 0OHOCNIOlIHbIE NepcenmpoHHble HelipoHHble cemu. Hlcciedosanue paouav-
HbIX OA3UCHBIX cemell.

3.2. Uccneoosanue camoopeanusyrowuxca kapm Koxonena. Knaccugpurayus c ucnonvsosanuem
UCK)YCCMBEHHbIX HEUPOHHBIX Cemell.

4 | PacuetHo-rpaduyeckas padora:

«Pa3paboTka 1 aHaIM3 JAHHBIX COIMOJIOTHYECKOTr0 OMPOCca Ha OCHOBE UCKYCCTBEHHOM
HEHPOHHOM ceTH (MHOTOCJIOIMHOTO MEePCEeNTPOHA))

5 | CamocrosiTenbHas paboTa CTY/ICHTOB:

4.1. 3yyenre MaTepuaioB JEKIUH;

4.2. [loaroToBKa K 3amuTe J1a00paTopHbIX padoT;

4.3. IloaroroBka k tecty 1o teme Nel;

4.4. BommonHeHue pacueTHoO-rpaduyeckoi paboThl;
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4.5. [loaroroBka K 3K3aMeHy 0 JUCLHUIUIMHE (OI[CHOYHbIE MaTepHalibl IPUBEICHBI B pa3zee 6
Hacrosmieit PIT).

Texkymuil KOHTPOJIb: YCTHBIA ONPOC HA KAXKIOM JEKLUUU [0 MaTepuajaM INpeblIyIle mapsl, 3aliuTa
ab0paTOPHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuna - O6pa3oBareiabHbIE TEXHOJIOTUH, UCTIOIb3YEMbIE IIPU PeATU3alliy Pa3IMUHbIX BUIAOB yUeOHOM
3aHSITHIA 110 TUCITUTUINHE

No | Bujbl yaeOHBIX 3aHATHIMA OO6pa3oBaTeabHbIC TEXHOJIOTHH

/I

1 Jlexuun Knaccuueckas (TpaauunonHas, “HGOpMaIOHHAas)
JCKIHS

2 JlaboparopHas paboTa TexHoNOorHs BRIOTHEHUS 1A00PATOPHBIX 3aJaHUN UH-
TMBHUIYaJTbHO

Jomyck k nabopaTopHoit paboTe

3 [IpakTHueckue 3aHsATUS TexHomorust 00yueHUst Ha OCHOBE PEIICHHS 337124 U
BBIIIOJIHEHUS YIIPAKHEHUN

3 CamocrosiTenpHas padbora NudopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHT
cTyaenToB (BHeayautopHas) | (mocryn k DMOC ¢unmana, k O9bC ¢unumana, nocrymn K
MH(}OPMaLMOHHO-METOJMUYECKUM MaTepHalam 1o Juc-

LUTLTUHE)
4 Kontposb (mpomexxyTounast | TexHOJIOTHS TUCEMEHHOT'O KOHTPOJISI, B TOM YHCJIE Te-
aTTeCTalus: IK3aMeH) CTUPOBaHUE

6. OLEHOYHBIE MATEPHAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTALIAY — JUIA OLIEHKY KAYECTBA OCBOEHUSA
TV CHATIIAHBI

K mpomexyTo4HON aTTecTaluuu CTYJEHTOB MO JUCUUIIJIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaTeneii, mpernoaaBaTeu MOCIeIyIOINX JUCIUILINH, 3aBeAYIOIIe Kadeapamu.

OneHKa KayecTBa OCBOCHUS AUCLUIUIMHBI BKIKOYAET KaK TEKYIIUN KOHTPOJb yCIIEBAEMOCTH, TaK
Y MIPOMEXKYTOUHYIO aTTECTALIUIO.
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OI_IGHO‘-IHBIC CpcacCTBaA TCKYIICTO KOHTPOJIA YCIICBACMOCTH:
Tunosbie TecThl MO TeMe Nel 1 MPOBEPKM 3HAHUI CTYJEHTOB:
N Bonpoc BapuanTel oTBeTa
n/n
1. |ITo KakuM NPUHLIMIAM CTPO- |B COOTBETCTBMM C MPHHIMIIAMH OpPTraHM3alUM U (YHKIHOHHPOBaHHS OHO- +
SATCS UCKYCCTBEHHBIE HEMPOH- |JOrMYECKUX HEMPOHHBIX ceTel
HBIE ceTH? ITo mpuHIMIIAM ¥ paBHJIAM MaTeMaTHYeCKOM JIOTHKH
B cooTBeTCTBHYM NPUHIMIAMHI UCKYCCTBEHHOI'O MHTEIUICKTA U TCOPUH IIPH-
HATHS pEeIICHUN
Ha ocHOBe IPUHIIMIIOB MMHTALIOHHOTO MOJEIUPOBAHHUS CIOXKHBIX CHCTEM
U MPOIIECCOB
2. |KTo u Kor/ia mpeaioK I VY. Maxkkanox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 r. +
MEPBYIO MOJICTb HeHpoHa? J1. Xe606 (D. Hebb) B 1949 1.
®. Pozenonart (F. Rosenblatt) 8 1957 r.
J. Xero6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.
3. |Kro u korna Buepssie npea- | Y. Makkanox (W. McCulloch) u V. Ilurre (W. Pitts) B 1943 r.
J0KUI paBuiIa 00ydyenus uc- | 1. Xe66 (D. Hebb) B 1949 1. +
KyCCTBEHHOH HEHPOHHOMH ce- |®. Posenbnarr (F. Rosenblatt) B 1957 1.
T™? J. Xero6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 1.
4. |Kro u xorna pazpaborain VY. Makkanox (W. McCulloch) u Y. ITurrc (W. Pitts) B 1943 1.
MIPUHIMIBI OpPraHU3alnuHd 1 J1. Xe66 (D. Hebb) B 1949 r.
(Gynkunonuposanus nepcen- |®. Pozen6nart (F. Rosenblatt) B 1957 r. +
TPOHOB? J. Xero6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.
5. |Kro u koraa pazpadorain kor- |Y. Makkanox (W. McCulloch) u V. Ilurre (W. Pitts) B 1943 r.
HUTPOH? J1. Xe606 (D. Hebb) B 1949 1.
®. Pozenonart (F. Rosenblatt) 8 1957 r.
K. ®dykymuma (K. Fukushima) B 1975 . +
6. |Kto 1 korna npemioxmit J1. Xe606 (D. Hebb) B 1949 1.
HelfpoceTeBble Mojieny, 00y- |®. Posenbuarr (F. Rosenblatt) B 1957 r.
Jaromeics 0e3 yuurens Ha T. Koxonen (T. Kohonen) B 1982 r. +
OCHOBE CaMOOPTaHU3aIMH1? K. ®ykymuma (K. Fukushima) B 1975 .
7. |Kro u korna coznaxn agantus- |®. Pozenbuart (F. Rosenblatt) B 1957 1.
Hy10 pe3onancuyro Teopuro u | T. Koxonen (T. Kohonen) B 1982 .
MoJIeN HeHpOHHBIX ceTeld Ha | C. I'poccbepr (S. Grossberg) B 1987 . +
ee OCHOBe? J1. Xe606 (D. Hebb) B 1949 1.
8. |Kakumu cBoiicTBamMu 06nana- |e o0ydeHHe Ha OCHOBE IIPUMEPOB; +
[ ]

FOT UCKYCCTBCHHBIC HEHPOH-
HbIE ceTH?

M3BIICYCHUE 3HAYMMON MH()OPMALMK U 3aKOHOMEPHOCTEH M3 U30BITOU-
HBIX M 3aLIYMJICHHBIX TaHHBIX;

0000111eHNE TPEABITYIET0 ONbITA;

QIANITUBHOCTH K M3MCHCHHIO YCIOBUH ()yHKIMOHUPOBAHHMS

e oOy4yeHHE Ha OCHOBE MPELEACHTOB (IPUMEPOB);

® TPOCTOTa JMHTBHUCTUYECKON MHTEPIIPETAIlMH CTPYKTYPHI CETH M 3Haye-
HAM CUHANITHYECKUX BECOB HEUPOHOB CETH;

¢ U3BJICUYCHHE 3HAYMMOI MH(OPMAIH W 3aKOHOMEPHOCTEH W3 M30BITOY-
HBIX W 3alTyMJICHHBIX JaHHBIX;

e OBICTpasi CXOAMMOCTh IPU PEIICHUH ONTUMU3AIMOHHBIX 33]1a4;

® MAaJIO€ YKCJIO IMKJIOB U JIUTCILHOCTH BPEMEHHU O0Y4CHUS

® HEKPUTHYHOCTB K BHIY 1apaMeTPOB;

e 0000111EeHNE TIPENBIAYILETO OIIBITA;

e 3BJCYCHME 3HAYMMOW MH(OpMAUUU M 3aKOHOMEPHOCTEH M3 M30BITOY-
HBIX W 3alIyMJICHHBIX JJAHHBIX;

® TIPOCTOTAa MPEACTaBICHUS SKCIIEPTHBIX 3HAHUH;

® JIOrM4YecKas MPO3pavyHOCTh CTPYKTYpPhl HEMPOHHOM CETH

® HEKPUTHYHOCTb K BHJY aPaMETPOB;

e 0000mIeHne MPEaBIAYIIETO OTbITa;

® U3BJICYCHME 3HAYMMON MH()OPMAIMHM W 3aKOHOMEPHOCTEH W3 M30BITOY-
HBIX U 3aLIYMJICHHBIX JaHHbIX;
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® TIPOCTOTa IPEACTaBICHUS SKCIIEPTHBIX 3HAHUM;
® HEBO3MO)KHOCTH HCTIOJIF30BAHMS B PEaTbHOM MacmTabe BpeMeH!

Korna ucnonbp3zoBanue uckyc-
CTBEHHOM HEMPOHHOU CeTH
SIBIISICTCS IeNIeCO00pa3HbIM?

® OTCYTCTBYCT aJITOPHUTM PCIICHHUA 3aa4d WM HCU3BCCTCH IPHUHIIUIT €€
pemeHusA, HO UMCIOTCA OKCIICPUMEHTAJIBHBIC TaHHBIC €€ PCIICHUS,

® 3ajlavya XapaKTepuzyeTcs 0O0JIBIINMH 00BEMaMU I/IH(l)OpMaIII/II/I;

® JIaHHBIC HCIIOJIHbI, 3allIYMJICHBI, HM30BITOYHBI UIH MIPOTUBOPCHUUBBI

® OTCYTCTBYCT aJITOPUTM PCHICHHA 3aJ1a4vd WJIM HCU3BECTCH IMPUHIUITI €€
peuicHus, U HET SKCICPUMCHTAJIbHBIX JAHHBIX €€ PCIICHUS;

® 3ajJavya XapakTepu3yeTcsa HE3HAYUTCIIbHBIMU o0beMaMu I/IH(l)OpMaIII/II/I;

® JIaHHBIC HCIIOJIHbI, 3allIYMJICHBI, M30BITOYHBI UIH MIPOTUBOPCHUUBBI

e 3ajaya XapaKTepU3yeTcs OONBUIMMU 00beMaMu HHPOPMAIIHH;

¢ HEOOXOOUMO OCYIIECTBHUTH JIMHTBHCTHYECKYIO WHTEPIPETAIHIO CTPYK-
TYpHI CETH U 3HAYCHUH CHHANITHYECKUX BECOB HEHPOHOB CETH;

® aHHBIC HETIOJIHHI, 3aITyMJICHBI, H30BITOYHBI I IPOTHBOPEUNBEI

® 33J1aya XapakTepu3yeTcs OONBIIUMHU 00beMaMy HH)OPMAIIHH;

e TpedyeTcsi OOBSICHUTH Pe3ysbTaThl (QYHKIMOHUPOBAHUS M MOJEINPOBA-
HUS,

® HCOOXOUMO OCYIIECTBHUTH 3KCIEpPTHOE (hopMUpOBaHKE 0a3bl 3HAHUHT

10.

B uewm 3akmrouaercs 3aJa4da
KHaCTepI/I3aHI/II/I?

33[[&‘13 KjlacTeépu3alun COCTOUT B YKa3aHUU MNPUHAMJICIKHOCTH BXOAHOIO
06pa3a, MpCACTABJICHHOTO BEKTOPOM MNPHU3HAKOB, OJJHOMY WJIM HECKOJILKUM
MpeABAPUTCIILHO ONPEACICHHBIM KJIACCaM.

HpI/I peUICHUH 3aJavur KIIACTCPpU3allu OTCYTCTBYCT 06yqafomas{ BLI60pKa C
METKaMu KiaccoB. Pemenne 3aJa4uu KjlacTepu3aliui OCHOBAHO Ha yCTAHOB-
JICHUN HO[[O6I/IH 06pa30B 1 pasMCHICHUN ONU3KUX 06p330B B OJMH KJIACTEP.

3anmaveli KIaCTepHU3alMU SIBIISCTCS HAXOXKACHUE PEUICHHUS, KOTOPOE YAOBIIC-
TBOPSIET CHCTEME OrPaHMYEHHH U MAaKCUMH3HUPYET WM MUHHUMH3UPYET I1e-
JIEBYIO (YHKITHIO.

3amaueil KimacTepu3aluu SABISETCS pacdeT TAaKOro BXOTHOTO BO3ICHCTBHSA,
IIPH KOTOPOM CHCTEMa CIEAYET I10 JKeJaeMOl TPaeKTOPHUH, JUKTYEMOU dTa-
JIOHHOH MOJEIIBIO.

11.

B gem 3akmrogaercs 3amada
anmpoKCUMaIuu?

3amava anmpoKCHMAIMH COCTOWT B YKa3aHWHU NPHHAIUIC)KHOCTH BXOJHOTO
o0pasa, MPeICTaBICHHOTO BEKTOPOM MPHU3HAKOB, OAHOMY WM HECKOJIBKUM
MIPEeIBAPUTEIHFHO ONIPEICICHHBIM KJIACCAM.

[Ipu pemenny 3a7aqu anmpoKCUMAIMNA OTCYTCTBYET 00ydaromas BEIOOpKa C
METKaMHU KJ1accoB. Perienue 3aauu annpoKCUMauid OCHOBAHO HA YCTaHOB-
JICHUU TIOJI00Ms 00pa30B M pa3MeIIeHUH OJIM3KKX 00pa30B B OJIMH KJIACC arl-
MIPOKCUMALIMH.

3ajaueii anmpoOKCHUMAIMH SIBJISETCS HAXOXJIECHHE PEUICHHs, KOTOPOE YI0-
BJIETBOPSIET CHUCTEME OIPAHUYEHHN W MAKCHMHU3UPYET WA MUHUMH3HPYET
LEJICBYIO (DYHKIUIO.

ITycts uMeeTcs oOy4aromas BHIOOpKa, KOTOpasi TCHEPUPYETCsT HEU3BECTHOM
¢yHKIMeH. 3amada anmpoKCUMAIIMKA COCTOUT B HAXOXICHUHM OLICHKU 3TOM
GbyHKIHY.

12.

W3 xakux 37€MEHTOB COCTOUT
(hopmanbHBIH HEHPOH?

W3 ymHOXUTENEH, CyMMaTOpa W HETMHEHHOTO MpeoOpa3oBaTens

U3 unTerpaTopa, JMHEHHOro Mpeodpa3oBarelis 1 HOpMaliu3aTopa

W3 cymMmmMaTOpOB, YMHOKHUTEIS U HEJIMHEHHBIX TIpeoOpazoBaTesei

W3 cyMMaTOpOB, YMHOXHTEINSI U ACTTHTEIS

13.

B kako# nociemoBaTenbHOCTH
OCYIIECTBIIACTCS (QYHKITHOHH-
poBaHue HelipoHa?

Bo-mepBrIX, YMHOKEHHE CHTHAJIOB Ha BXOJaX HEWpOHa Ha BECOBHIC KO3(-
(UIMEHTH; BO-BTOPBIX, CYMMHPOBAaHHE IMOJNYYCHHBIX pE3yJIbTaTOB; B-
TPEThUX, HEMTMHEHHOE IpeoOpa3oBaHme

Bo-mepBrIX, CyMMHpOBaHHE CHTHAJOB Ha BXOJaxX HEHPOHA; BO-BTOPBIX, UX
HOpMAaJTM3aIlsl; B-TPEThHUX, HEJIMHEITHOE Mpeodpa3oBaHme

Bo-mepBrIX, HOpManu3amusl CUTHAJIOB Ha BXOJaX HEHPOHA; BO-BTOPBIX, HX
CYMMHUPOBaHHE; B-TPETHHX, HENWHEHHOE MTpeodpa3oBaHne

Bo-nepBbIX, yMHOXEGHHE CHTHAJIOB HA BXOJaX HEHpOHAa Ha BECOBBIE KO3(-
(MLMEHTHI; BO-BTOPBIX, HEJIMHEHHOE MPpeoOpa3oBaHKe MOIYUYECHHBIX Pe3yJiib-
TaTOB; B-TPETHUX, UX CYMMHPOBaHHE
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14.|Ha3oBute HecymecTByomyo |HomuHanpHas +
(yHKITIMIO aKTHBAMK HelipoHa| CUrMongaibHas
PanmanpHO-0a3ncHas
KBanparnunas
15.|Kakne cBOWCTBAa CHTMOMIANb- (@ [POCTOE BHIPAKEHHE ISl IPOU3BOIHOM; +
HOW (yHKIHMY PHBENH K €€ |o  nuddepeHINpPyeMOCTS Ha BCEH 0CH abCIce;
ILIMPOKOMY paclpOCTPaHCHHIO e ycuiieHue c1a0bIX CUTHAJIOB JIyYIle, YeM OOJbLINX, U IPEAOTBPALICHHE
B Ka4CCTBC aKTUBAIKOHHOU HACBIILIEHUS OT OOJIBIINX CUTHAJIOB
q)yfmm/m AT MOJIeIeH ® BO3MOXHOCTb UCIIOJIB30BAaHMS TOJIBKO JHOO IS MOJOKUTEIbHBIX, JIHOO
HEHPOHOB? IS OTPHMUATENLHBIX 3HAUYEHUH BXOJHBIX CUTHAJIOB;
® OJMHAKOBOC YCHUJICHHUE MAJbIX U OOJBINUX 3HAYCHUN BXOJHBIX CHUTHA-
JIOB;
® TPOCTOE BHIPAKEHUE VIS €€ MPOU3BOJIHOM;
e o0ecreyeHUE XOPOIIUX aNreOpandecKux CBONCTB pealiu3yeMOro Helu-
HEWHOTOo Mpeodpa3oBaHMUS;
® OTCYTCTBHE OTPaHUYCHUH 00JIaCTH 3HAUYCHUI;
® TPEIOTBpAIICHNE HACHIIICHNS OT OOJIBIIINX CUTHAJIOB
® OTCYTCTBHE OTPaHUYICHHUH 00JIaCTH 3HAUYCHUI;
o uddepeHIpPyeMOCTh Ha BCeil ocu abcIuce;
® TIPOCTOTa MHTETPHUPOBAHUS
16.|Kakas n3 akTMBallMOHHBIX JInueiinas
¢ynkmii Helipona npuHUMaeT | CUrMouaIbHas
OJIHO U3 JIBYX aJIbTCPHATUB-  |3HaKoBas (CHTHATypHAas) +
HBIX 3HAYCHNI? PajmanbHo-6a3ucHast
17.|Kakas n3 akTMBaIlMOHHBIX JIunennas +
¢ynkumii Helipona He uMeeT | CurMouganbHas
OTpaHUYCHUI B 001aCTH 3HA- |3HakoBas (curnarypHasi)
YCHUH? PajmanbHo-6a3ucHas
18.|Kakue TuIbl HEHPOHOB B UC-  |®  BXOJIHBIC HEMPOHBI; IPOMEKYTOUHbIC HEUPOHBI; BHIXOHbIC HEHPOHBI +
KYCCTBCHHO! HEHPOHHOM CCTH |e cuHANTHUECKHE HEHPOHBI; COMATHYECKHE HEHpOHBI; JEHIPHTHBIE
MOJKHO BBIJICIIUTH B 3aBHCH- HEMPOHBI
MOCTH OT BBINOJIHACMBIX MU | ¢  gopMani30BaHHBIE HEHPOHBI; AKTUBAMOHHBIE HEUPOHBI; HEAKTHBALIU-
dymuii? OHHBIE HEHPOHBI
e BO30yXJamIIUe HEWPOHBI; TOPMO3SIINEC HEHPOHBI, HEUTpPAJIbHBIC
HEHPOHBI
19.|Kakue OCHOBHBIC THITBI UC- ® MHOTOCJIOIHBIC; TOJHOCBSA3HBIC; CIIA0OCBSI3HBIC +
KYCCTBEHHBIX HEHPOHHBIX CE- |o OJHOCJIONHBIE; IBYCIIONHBIE; MHOTOCIONHbIE
Teii MOXKHO BBIICTHTb TOUKH |4 NOCIIE0BATENbHBIE, APAIUIETIBHBIE; TIOCIIEI0BATENBHO-TIAPAILIEBHBIE
3PEHIIA MX TONOJOrHU? ® CHHXPOHHBIC;, ACHHXPOHHBIC, KOMOMHUPOBAHHKIC
20.|B xakux HEHPOHHBIX CETIX B nosHOCBSA3HBIX +
KaX[Iplil HEHPOH NepegaeT B mMHOrOCI0HHBIX
CBOH BBIXOJJHOW CUTHAJ B crouctbix
OCTAJIBHBIM HeﬁpOHaM ceru? B ci1a00CBSI3aHHBIX
21.|Ha xakue THUIIBI JENATCS MHO- [ MOHOTOHHBIE, CETH 6€3 00paTHBIX CBA3EH; +
rOCJIOMHbIE HEHPOHHBIE CETH? CETH ¢ 0OPaTHBIMH CBA3AMU
® MOHOTOHHBIC, HCMOHOTOHHBIC; CMCIIAHHBIC
e Cr1aboCBsI3aHHBIC; CHIHHOCBSI3aHHbIC; KOMOMHUPOBAHHEIC
® CIIOWCTHIC; YaCTHYHO-CIIONCTHIC; HECTIOUCTHIC
22.|Kakne cymecTByIOT pa3HO- ® CJIIOWUCTO-IIUKINICCKUE; +
BUJHOCTH HEHPOHHBIX CETCH C e  CIIOMCTO-NOIHOCBA3AHHbIE,
obpaTHBIMHU CBA3AMHU? e TIOJIHOCBSI3aHHO-CIIOMCTHIE
23.|Co CKOJIbKUMH HEUpOHaMU B |3
okpectHocTH poH Heiimana |4 +
CBsI3aH KaXX/IbIi HEUPOH cna- |6
00CBsI3HOM HEHPOHHOW ceTn? |§
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24.

Co CKOJIbKMMH HEHPOHAMU B
okpectHOCTH ['0sest cBa3aH
KK HEHPOH cl1aboCBs3-
HOU HeMpoHHOMU ceTn?

25.

Co CKOJIbKMMH HEHPOHAMU B
oKkpecTHOCTH Mypa cBsi3aH
KK HEHPOH cl1aboCBs3-
Hoit UHC?

26.

Kakune ocHOBHBIE THIIBI HC-
KYCCTBEHHBIX HEMPOHHBIX Ce-
TE€H MOYKHO BBIJIEINUTH TOYKH
3pEHUs IPUHLIMIIA UX Jeil-
CcTBUA?

(hopManbHbIC HCKYCCTBEHHbBIC HEHPOHHBIE CETH;

peTaKcallMOHHBIE HCKYCCTBEHHBIE HEHPOHHBIE CETH;

UCKYCCTBEHHbIC HEHPOHHBIE CETH, UIMUTHPYIOLIUE CBOMCTBA €CTECTBEH-
HBIX HEHPOHHBIX ceTel

e o o XA\ |h|lW AW

(opMasbHbIE HCKYCCTBEHHbIE HEHPOHHBIC CETH;
e KkBasu(opMabHEIE;
e HedopMaIbHbIE

® TOMOICHHbIE;
® TCTCPOTCHHEIC,
e THOpHUIHBIC

® TOMEOCTaTHYECKHE;
® CaMOHACTPaWBaIOIIHECH;
® DHBOJIOIHOHHUPYIOTHE

27.

K xakomy THITy HCKYCCTBEH-
HBIX HEMPOHHBIX CETEeH OTHO-
CUTCSI MHOT'OCJIOMHBIH TIep-
CenTpoH?

K cersim 6e3 0OpaTHBIX CBS3EH

K ceTsiM ¢ 0OpaTHBIMU CBS3SIMH

K c10uCTO-ITUKINIECKUM CETIM C O6paTHBIMI/I CBA3AMUA

K 1101HOCBSI3HO-CIIOUCTBIM CETSIM

28.

YeMm xapakTepU3yrOTCs TOMO-
TeHHBIE HEHPOHHBIE CETH?

He#iponamu otHOTO THTIA C €TMHON (PYHKIMEH aKTHBAIIHY.

HelipoHaMy 0JTHOTO THIIA C PAa3IMIHON QYHKITUEH aKTHBAITUH.

HelipoHaMu pa3IMgHOTO TUTIA C €MUHON QYHKIMEH aKTUBAIIUH.

HelipoHaMy pa3IMIHOTO TUTIA C PA3TUYHON (YHKIMEH aKTHBAIIHH.

29.

Ha uem ocHOBaH mpuHIUIT
JIEUCTBUS peraKCalliOHHbIX
cereii?

OcCHOBaHBI Ha UCTIOJIb30BAHUU OJIMHAKOBBIX MJIM PA3JIMYHBIX [0 CTPYKTYPE U
0CcOOeHHOCTSIM (YHKITMOHUPOBAHMS (HOPMATBLHBIX HCKYCCTBEHHBIX HEHpO-
HOB

OcHOBaHBI Ha OCOOCHHOCTAX IMOBCACHHUA aBTOHOMHBIX HEJIMHEHHBIX IUHA-
MHYCCKHX CUCTCM, 06HaﬂaIOHII/IX npu (bHKCHpOBaHHOM Ha6ope napamMeTpoB
TOYKaMH YCTOﬁqHBOFO PaBHOBCCHUS, K KOTOPbIM OHU MPUXOAAT B 3aBUCHUMO-
CTH OT HA4YaJIbHOI'O COCTOSIHUSA

I/IMI/ITI/IpyIOT OCHOBHBIC aCIICKThI CCTCCTBCHHBIX HeﬁpOHHLIX cereit

OcCHOBaHBI Ha IMOCTPOCHHHM TOCTPOHUTH TAKOTO OTOOPAaXKCHHS, YTOOBI Ha
KaX/IbIl BO3MOXHBIA BXOJHOUM CHTHAN (POPMUPOBAIICS MPABHIBHBINA BBIXOJI-
HOH cHUrHaa

30.

Uro nokassiBaeT Teopema
Konmoroposa—ApHaonbsaa?

Bo3moxHOCTH MOCTPOCHNA MHOTOMEPHOTO 0T06pa)KGHI/I${ C IIOMOIIIbIO Ma-
TCMATHYCCKUX onepaunﬁ HaJl HC Ooiee ueM JABYMS IEPEMCHHBIMU

[IpencraBuMoCTh (PYHKIMHM MHOTHUX HEPEMEHHBIX JOCTATOYHO OOIIEro BHIA
C TIOMOIIIBIO ABYXCJIOMHOW HEUPOHHOU CETU C MPSIMBIMH MOJTHBIMH CBSI3SIMHU
¢ n HeHpOHaMU BXOJHOTO cjod, (2n+1) HepoHAMU CKPBITOTO CJIOS C 3apa-
Hee W3BECTHBIMH OTPaHMYEHHBIMH (YHKIHAMH aKTUBAIMK (HAIIpUMEp, CUT-
MOWJAFHBIMU) M 7 HEHMPOHAMHU BBIXOJTHOTO CJIOSI C HEM3BECTHBHIMH (PyHK-
IIUSIMH aKTHBAIHH

PemaemocTs 3amaum mpeacTaBieHUS (QYHKIMH TPOW3BOJIBHOTO BHIAa Ha
HEHPOHHOW CETH W YKa3bIBacT IS KaXKIOW 3alayd MHUHHMAJBHBIC YHCIIA
HEHPOHOB CETH, HEOOXOAUMBIX IS €€ PCIICHUS

Hpe[lCTaBJ'IeHI/Ie MHOTOMEPHBIX (byHKIII/Iﬁ MHOTHUX NEPEMCHHBIX C HUCIIO0JIb30-
BAaHUEM OJHOPOJHBIX ,HByXCHOﬁHI:IX HeﬁpOHHLIX cereii ¢ CUIMOUJAJIbHBIMHA
nepeaaTo4YHbIMu (byHKIII/IHMI/I
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31.

Yto noka3bIBaeT TeopemMa
Xext-Humscena?

B03MOXXHOCTE TTOCTPOEHHUSI MHOTOMEPHOTO OTOOpaKEHHSI C TIOMOIIBIO Ma-
TEMaTHYCCKHUX ONepaIiii HaJx He OoJiee YeM ABYMS IIePEeMEHHBIMU

[TpeacTaBUMOCTh (QYHKIIMN MHOTUX IIEPEMEHHBIX JOCTATOYHO OOIIETO BHIA
C TIOMOIIBIO JABYXCJIOWHOW HEUPOHHOW CETU C MPSIMBIMH MOJHBIMH CBSI3SIMHU
C 1 HEeHpoHaMHU BXOJHOTO ciosl, (2n+1) HEHpOHAMHU CKPBITOTO CJIOS C 3apa-
Hee M3BECTHBIMU OTPaHMYCHHBIMH (QYHKIMSAMH aKTUBAlLWU (HapUMeEp, CUT-
MOUJAIBHBIMK) U m HEWPOHAMH BBIXOJIHOT'O CJIOS C HEM3BECTHBIMU (YHK-
LMSIMU aKTUBALUU

[TpeacraBumMocTh M000# HENPEPHIBHON (QYHKIMH TPEX MEPEMEHHBIX B BHIE
cyMMbl pyHKUUI He Oosee IBYX MepeMEHHbIX

Hpe[lCTaBI/IMOCTL HCTIPEPBIBHBIX q)yHKIII/Iﬁ HCECKOJIbKUX TNEPEMCHHBIX B BUJIC
cynepnomunﬁ HCIPCPHIBHBIX q)yHKLII/Iﬁ OAHOI'0O NEPEMCHHOT'0O U CJIO0KCHUA

32.

VYxaxute BepHyIo Gopmyin-
POBKY «TE€OPEMBI O TIOTHOTE»

Jlrobass HempepbiBHAasE (QYHKIUS HECKONBKHX MEPEMCHHBIX MOXET OBITh
MIPEICTaBICHA B BHJC CYINEPIIO3UINHA HETPEPHIBHBIX (DYHKIMA OJHOTO TIe-
PEMEHHOTO U CIIOKCHHUS

Jlrobas HempepbIBHAS (QYHKIHS TpeX MEPEMEHHBIX MOXET OBITh MPEICTaB-
JICHa B BUJIe CyMMbI QYHKIHH He 0oJiee ABYX MEPEMEHHBIX.

Jlrobass MHOTOMEepHas (YHKIHS HECKOJIBKHX MEPEMEHHBIX MOXET OBITh
TIpeICTaBIeHa ¢ MOMOIILI0 HEHPOHHON CETH (PUKCUPOBAHHON pa3MEPHOCTH.

Jlrobast HenpepbIBHAsE (YHKIMS Ha 3aMKHYTOM OrPaHUYEHHOM MHOXXECTBE
MOXET OBITh paBHOMEPHO TPHOMIKEHAa (QYHKIUSIMH, BBIYUCIIEMBIMU
HEHPOHHBIMU CETSIMH, €CJIM (DYHKIMS aKTUBAI[UM HEHPOHA IBAXKIBI HEIpe-
pBIBHO muddepeHnmrpyemMa U HerpepbiBHA

33.

KakoBa 1ienb 00y4eHus ¢ yuu-
TEeJIEM HUCKYCCTBCHHOM
HEHpOHHOI ceTn?

Hacrpouts mnapamerpsl HEHPOHOB (CHHANTHYECKUE Beca M CMEIICHHMS)
HEWPOHHOW CeTH TakuM 00pa3oM, YTOOBl 00ECHEUYHTH JUIs BXOJHBIX CHTHa-
JIOB TI0JTy4EHHUE TPEOYEMBIX BBIXOAHBIX CUTHAJIOB.

V3MeHUTh CTPYKTYpY M MapaMeTpbl HEHPOHHOHM CETH TaKUM 00pa3oM, 4To-
Obl OHA cTaJa aJIeKBaTHOM CTPYKType U NapamMeTpaM periaeMoi 3a/1auu.

ObecneunTh MUHUMaIbHYIO H30bITOUHOCTS MHC.

OcCyILecTBUTh YCTAHOBJIEHUE YCTOMYMBBIX 3aBUCUMOCTEH MEXIY COXpaHse-
MBIMH B HCKYCCTBEHHOM HEHPOHHOH CETU JaHHBIMHU.

34.

K kaxoii rpymnne MeTonoB
00y4YeHHS NCKYCCTBECHHBIX
HEWPOHHBIX CETEH OTHOCHUTCS
ANTOPUTM 00PaTHOTO PacIpo-
CTpaHEHUs OMHUOKH (error
back propagation)?

JlokanbHON ONTUMHU3ALUU C BBIYUCICHUEM YaCTHBIX MPOU3BOIHBIX [IEPBOTO
TOpsAKa

JloxanpHOM ONTHMU3AIMH C BEIYUCICHHEM YACTHBIX NMMPOU3BOAHBIX ITEPBOTO
1 BTOPOTO MOPSIKa

CTOXaCcTUYCCKOW ONTUMU3AIUU

I'nobGanpHOM ONTHUMHU3AIUN

35.

OT 4Yero 3aBUCHUT YUCJIO 00pa-
30B, KOTOpbIE CIIOCOOHA pac-
MO3HABATh UCKYCCTBEHHAS
HEHpoHHAas ceTh?

OT 4ymcna cioeB, HEHPOHOB B ATHX CIOSX, YUCIA BECOB 3TUX HEUPOHOB M
BHJIa AaKTUBAIMOHHBIX QYHKIINK HEHPOHOB

OT uncna HEHPOHOB

OT unciia HEMPOHOB U OT YKCJIa BECOB ITUX HEHPOHOB

OT gucia coeB ¥ HeHPOHOB B ATHX CIOSAX

36.

Korza npexpariaercst mporecc
00yYeHHUS NCKYCCTBEHHOU
HEHUPOHHOM ceTn?

JInGo korma mpoimeHO OmpeeNieHHOE KOJUYECTBO SIOX O0ydeHHs, JIOo
KOT/Ia OIIMOKa TOCTHUTHET HEKOTOPOTo OMpPEICICHHOI0 MAJIOT0 YPOBHS, JIH-
00 Korza omuoOKa MepecTaHeT YMEHBIIATHCS

Korma crpykrypy u napamerpsl MHC m3mMeHmIHCh TakuM 00pa3oM, 9TO OHa
cTaja aJleKBaTHOM CTPYKTYpe U MapaMeTpaM peuiaeMon 3ajaun

Korna obecneuena munuManbHas n3osrrounocts MHC

Koraa ycranoBuinch yCTOWYMBBIE 3aBUCUMOCTH MEXIY COXpaHSIEeMbIMU B
HCKYCCTBEHHOW HEMPOHHOM CETH NaHHBIMH.

37.

B 4em BbIpaxkaercs criocoo-
HOCTB K 0000IICHHUIO UCKYC-
CTBEHHOI HellpoHHOI1 ceTu?

DTO CcrOCOOHOCTh HeﬁPOHHOﬁ CCTHU AcJaTh TOYHBIA IMPOTHO3 HAa JAHHBIX, HC
NMPpUHAJICI)KAINX UCXOJHOMY 06yqafomeMy MHOXCCTBY

DTO BO3MOXKHOCTh arperdpOBaHUs UCXOJHBIX JAHHBIX B HCHPOHHOW CETH
JUTS IOJTYYCHUST 0000IIECHHOMN OLCHKH.

OT0 cI0cOOHOCTh HEHPOHHOW TeHEPUPOBATh HOBBIC THIIOTE3bI

OTO cHOCOOHOCTH HEHPOHHOW CETH yBEIMYMBaTh OOBEM 3allOMHUHAEMOM
nH(popManuy 1o pe3yabTaTaM AIUTEIHLHOT0 00yUYeHUs!
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Ne
n/n

Bomnpoc

BapﬂaHTLI OTBETa

38.

B gem BeIpaxaetcs ekt
nepeoOydeHus: HeMPOHHOH ce-
™?

B upe3mepHO TOYHOI MOATOHKE BBHIXOJIHBIX 3HAYEHHUH CETHU B CIIy4ae CJIHII-
KOM JIOJITOTO €€ O0Y9YEHHS TIPH YCIOBUH, U30BITOYHO «MOITHON) CeTH

B HecnocoOHOCTH 3a0bIBaTh HAKOIUICHHBIH OIBIT CETH IIPU €€ IIOBTOPHOM
o0ydeHnH

B ynydmieHnn mpoTHOCTHYECKHX BO3MOXKHOCTEH CETH IO pe3yibTaTaM UIi-
TEJBHOTO 00yUCHUs

B yBenuyeHHH 3aBUCUMOCTH OT KauecTBa 00ydaroleil BHIOOPKHU B mpolecce
00yueHUst

39.

KaxoBo Ha3zHaueHue kpocc-
MIPOBEPKH HEHPOHHOIL ceTu?

He3zaBucumbrit KOHTPOJIb pE3yJibTaTa B XOJA€ aJIrOpHUTMaA.

CpaBHEeHHE pe3yJIbTaTOB OOYUEHHUS CETH C PA3INYHON CTPYKTYPOH Ha OJTHOM
U TOM )K€ YacTH BBIOOPKH.

He3aBucuMBIii KOHTPOJIb PadOTHI Pa3IMYHBIX CJIOB HEHPOHHON CETH.

HeszaBucuMblii KOHTPOJIL pabOTHI Pa3IMYHbIX CJIOB HEMPOHHOW CETH, Tak U
OTJICJIbHBIX HEHPOHOB.

40.

KakoBa 1iens 00yueHus 6e3
YUYUTENSE UCKYCCTBEHHOU
HEWPOHHOM ceTn?

Hacrpouts mnapamerpsl HEHPOHOB (CHHANTHYECKHME Beca M CMEIICHHMS)
HEWPOHHOW CETH JIMIIb C UCIOJIb30BaHUEM BXOJHBIX CHUTHAJIOB TaKMM 00pa-
30M, 4TOOBI IPEBSIBICHUE JOCTATOYHO OJIM3KMUX BXOAHBIX CUTHAJIOB JABaJIO
OJIMHAKOBBIEC BBIXOAHBIC CUTHAJIBL.

V3MeHUTh CTPYKTYpY W NapaMeTphl HEHPOHHOW CETH TaKMM 00pa3oM, 4To-
OBl OHa cTaJyla aJIeKBaTHON CTPYKType M apaMeTpaM peracMoi 3a/1auH.

Hacrpouts mnapamerpbl HEHPOHOB (CHHANTHYECKHE Beca M CMEIICHHs)
HEHPOHHOW CeTH TaKUM 00pazoM, 4TOOBI 0OECTICUNTh I BXOJHBIX CHTHA-
JIOB TI0JTy4eHHUE TPEOYEeMBIX BBIXOJHBIX CUTHAJIOB.

OcCymIecTBUTh YCTAaHOBJICHUE YCTOHUYMBBIX 3aBHCUMOCTEH MEXIY COXpaHse-
MbIMH B HCKYCCTBEHHOM HEHPOHHOH CETU JaHHBIMHU.

41.

YeM oTaMyaeTCsl CUTHANbHBIN
MeToJ 00ydeHus Xebba ot
mddepenunansHOro?

B curnansHOM MeTone oOydeHms Xeb60a yCHIIMBAIOTCS Beca CBSI3EH MEXIy
BO30Yy>KIEHHBIMU HeWpoHamu, a B JuddepeHnmuansHoM MeTone o0ydeHus
Xeb606a Oonee MHTEHCHBHO M3MEHSIOTCS Beca CBSI3€H, COSAMHSIONINE HEHpo-
HBI, BEIXOZIbI KOTOPBIX HanOoJ1ee TMHAMUYHO H3MEHUIINCH.

B curnansHOM MeToze oOydeHust Xe00a M3MEHSIOTCSI TOJBKO BEca CMEX-
HBIX HEHWpOHOB, a B nuddepennnansHoM MeTone o0yueHus Xeb6a — m3me-
HSIOTCSl Beca HEHPOHOB, HENOCPEACTBEHHO HE CBSI3aHHBIX APYT C IPYrOM.

B curnansaom Metozne o0ydyenus: Xe060a Beca HEHPOHOB U3 COCETHUX CIIOEB
U3MEHSIOTCA TI0MapHo, a B AuddepeHunantsHoM Metose o0yueHus Xebba —
M3MEHSIOTCS Beca cpa3y IrpyI HeHpOHOB.

B curnanpHOM MeToze oOydeHus Xe00a U3MEHSIOTCS Beca HEHPOHOB OJIHO-
BpEMEHHO BCel ceTH, a B mudepeHnraIbHOM MeToae oOydeHus Xebba —
MOCJIEIOBATENILHO OT CJIOSI K CJIOO.

42.

B yewm 3axmouaeTcs cyTh an-
roputMa o0ydeHus 6e3 yqu-
tens T. Koxonena?

MuHUMU3anMs Pa3HUIBI MKy BXOJHBIMH CHTHAJIAMH HEWpOHA, MOCTyTa-
IOIIAMH C BBIXOJOB HEHPOHOB MPEIBIAYIIETO €05, M BECOBBIMU KO3 PHIu-
€HTaMH €ro CHHAIICOB

Hacrpolika napaMeTpoB HEMPOHOB AJIsl YCUJIEHUS BECOB CBSI3€H MEXAY BO3-
Oy KJICHHBIMH HEHpPOHAMU

BricTpoe CHHXPOHHOE U3MCHEHUE BECOB BCEX HEHPOHOB OJHOBPEMECHHO IS
BCEH ceTH.

B03MOXHOCTh HCIIOIB30BaHHUSA OTPAHUYEHHOI'O KOJIMYECTBA BXOAHBIX CHUI-
HaJIOB JiJIst 00y4eHust 0e3 yXy/IlIeHus! KadecTBa 00ydeHUsL.

43.

B 4em 3axiouaercst Ha3Have-
HUE aJITOPUTMOB COKpALICHUS
(pruning algorithms) UHC?

COKpaHIGHI/IG qucia HeﬁpOHOB B CKPBLITBIX CJIOAX

COKpaIIIGHI/IG qucia HeﬁpOHOB BO BXOJJHOM U CKPBITBHIX CJIOSAX

COKpaIIIGHI/IG 4ncJjia CHHAICOB B CKPLITHIX CJIOSAX

COKpaIIIGHI/IG 4ncJjia CHHAICOB BO BXOJHOM M CKPBLITBHIX CJIOSAX

44.

B 4em 3axitouaercst Ha3Have-
HHE KOHCTPYKTHBHBIX aJro-
putMmoB (constructive
algorithms) neliponnoii cetu?

VBeauueHue uncia HeﬁpOHOB B CKPBITBIX CJIOSIX

VBenauueHue u COKpaIllcHUeC HeﬁpOHOB B CKPBITBHIX CJIOSAX

VBeauueHHe 4Kcia CUHAICOB B CKPBITBIX CJIOSIX HeﬁpOHHOﬁ CCTHU

VBeauueHnue u COKpaIlll€HUEC Yncjia CUHAIICOB BO BXOAHOM U CKPBITBIX CJIOAX
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Kparkoe conepxxanue PI'P:

«Pa3paboTka u aHAIM3 JaHHBIX COIMOJIOTMYECKOTO OMPOca Ha OCHOBE HCKYCCTBEHHON HEHPOHHON
ceTr (MHOTOCIIOIHOTO MePCENTPOHA)

IlocTranoBka 3amaun. VicxomHble NaHHBIE MPEACTABISAIOT CO0O0M MaTepuaibl COMOIOTHYECKOTO
ornpoca, 1o 14 Bonpocam (Ipu3HaKaMm), OTPa’karoIUM COLMAIbHBINA CTAaTYC ONpPaIINBAEMOTO:

X] — BO3pACT, JIET;

X) — TIOT;

X3 — 00pa3oBaHume;

X4 — 06a3oBas mpodeccus;

X5 — HAIIUOHAJIbHOCTH;

X — CAMOOILIEHKA COIIMAIIbHOTO CJIOS;

X7 — OTHOILIEHUE K PEJTUTHH;

Xg — pOJ 3aHATHUN;

X9 — OCHOBHOE MECTO PabOTHI;

X109 — cdepa 1eATeNbHOCTH;

X1 — CPEIHUIN JOXOJI UJieHa CEMbH, PYyO.;

X |2 — CAMOOLICHKA YPOBHS JJOXOIOB;

X3 — THI HACEJIEHHOTO MyHKTA, IJie MPOKMUBAET ONpaIlIlBaeMBblIii;

X4 — MIOJIUTUYECKAST OPUCHTAIIHSL.

Cpenu mepeuncieHHbIX TOJBKO JBa MPU3HAKa (X U X1) UMEIOT KOJMYECTBEHHBIN XapakTep, TpU
Mpu3HaKa (X4, X5 U X7) — YACTO KAUYECTBEHHBIN, OCTAIbHBIC — KAYECTBEHHBIH, BEIPAKEHHBIA B TICEBIOKO-
JUYECTBEHHOU opme.

3aMeTuM, YTO MPU3HAK X 4 (MOJUTHYECKAS OPUCHTAIHS) IPEICTABISIETCS 3/IECh «BBIXOIHOM» UITU
«OCHOBHOW» CIICJICTBEHHOW IMEPEMEHHOMU, OMpeaeIsieMor Wik (GOpMUPYEMOH NPYyruMU (MTPUIMHHBIMH )
MEePEMEHHBIMH X|, ..., X3 . JIeHCTBUTEIILHO, MOKHO TPEIIOI0KUTh, YTO YPOBEHB JOXOJIOB B ceMbe (op-
MUPYET NOJUTUYECKYIO OPUEHTALINIO, O0OpaTHOE BPSI JIU UMEET MECTO, XOTS U MOXKET UMETh MECTO; aHa-
JIOTUYHBIE COOOPaKEHUS MOKHO TIPOBECTH H IO IPYTHM MPU3HAKAM.

B cBsa3u ¢ atuM, chopMynupyeM CIEIYIONIYIO 3aJady HCCIEAOBAHUN: BBIIBUTH MPUYMHHO-
CIICJICTBEHHBIC CBSI3M MEX]y MOJIUTHYECKON OpUeHTanmel cyOnekTa (X 4) U MPU3HAKAMH, XapaKTepU3y-
IOIIUMH €T0 COIMAIIBHOE TIOJIOKEHUE (X1, ..., X13).

MeTtoasb! uccaenopanmii. [lpu BeiOope MeToa ucciae1oBaHUNA HEOOXO0AUMO YUECTh TOT (aKT, YTO
OOJIBIIMHCTBO M3 MPU3HAKOB — KaUueCTBEHHBIC, M MO3TOMY MMEIOIIMECS JaHHbIE TPEOYIOT MPUMEHEHUS
CHeIHAbHBIX MPUEMOB HccienoBanus. [Ipu aHanm3e ke NMCeBAOKOINYECTBEHHBIX JAHHBIX HEOOXO0IUMO
MPUHUMATh BO BHUMaHHE HEBO3MOXKHOCTb B OOJBIIMHCTBE CIy4yaeB YCTAHOBJIEHUS MEXAYy HUMH OTHO-
IEHUN 3KBUBAJIEHTHOCTU M MPEANOYTEHUS, YTO BJICUYET TPYJHOCTH B ONMPEIEICHUU MEpP CXOACTBA U T. II.
DTO0, B CBOIO OUYepe/ib, IPH MPUMEHEHUN K HUM MIPUEMOB U (OpMys 00paboTKH, pa3pabOTaHHBIX IS KO-
JIMYECTBEHHBIX MEPEMEHHBIX (HAIpUMEpP, PErPECCHOHHOr0, KOPPENISIMOHHOIO WU JUCKPUMUHAHTHOTO
aHAJIM30B) IPUBOJUT K KpaliHe HU3KOW JOCTOBEPHOCTH IMOJIy4aeMbIX PE3yJIbTaTOB.

[ToaTomy BBIOEpEM B KauecTBE METOJOB HCCIICIOBAHUS MEHEE YYBCTBUTEIHHBIC K BBITIOTHEHUIO
BEPOATHOCTHBIX NMPEANOCHIIIOK HEMPOCETEBbIE METOBI.

3agaum uccjie0BaHMI.

1) Onpenenenue npu3HAKoB, HaNOOJIEE CYHIECTBEHHO BIUSIOUIMX HAa BHIOPAHHYIO BBHIXOJHYIO Te-
PEMEHHYIO (OTKIIHK).

2) TlocTpoeHre MCKYCCTBEHHONW HEHPOHHOW CETH, OTPAXKAIOIICH MPUYUHHO-CIICICTBEHHBIE CBSI3U
MEXY OTKIMKOM U BXOJAHBIMU TPU3HAKAMHU.

3) UnTepnperanus pe3yabTaToB.

IIpumepsl Bonipocos k 3amure PI'P:
1. OxapakTepusyiTe 0COOEHHOCTH MHOTOCIIOMHOTO MTEPCENTPOHA.
2. OnumuTe CTPYKTYpY U QYHKIIMH HEHpOmonoOoHOro HeHpoHa MHOTOCIOWHOTO EPCENTPOHA.

14



CMOJIEHCKUA

Hanpasnenue noocomosxu 09.03.01 « Ungpopmamuxa u evluuciumenbHas mexHuKay BURUAN
IIpogpune «BoluuciumenvHvle Mauiunsl, KOMNIEKCbl, CUCTNEMbL U CEMUY X
PIJ[ 51.B.J[B.02.01 «HckyccmeenHvle Helipottbie cemuy m3n_
3. Onummre anropuT™M OOpaTHOTO PACHPOCTPAHEHUS OMIMOOK i OOYYEeHUST MHOTOCIOWHOTO
MepCcenTpoHa.
4. ITpuBenure KIaccu(HUKALUIO HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

OueHoYHbBIE CPEACTBA AJI MPOMEXYTOUHON aTTECTALIUU:

IIpuMepsI BONPOCOB K 3K3aMeHY 10 AUCIHHUIIMHE:

OO6nacTi MpUMEHEHUS HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

buonornueckuit HelipoH. CTpyKTypa U CBOMCTBA UCKYCCTBEHHOT'O HEHPOHA.

Pa3HOBUIHOCTH MCKYCCTBEHHBIX HEMPOHOB.

Kiaccudukanms HCKyCCTBEHHBIX HEHPOHHBIX CeTel U UX CBOMCTRBA.

Teopema KonmoropoBa—ApHoibaa.

Pabora Xext-Hunbcena. CrnenctBust u3 TeopeMbl KoamoropoBa—ApHoibaa—XexT-Hunbcena
[TocTraHOBKa W BO3MOXKHBIE ITYTH PEUICHHS 3a7auu 00y4eHHUs UCKYCCTBEHHBIX HEWPOHHBIX Ce-

NV hE LD —

TEH.

8. OOyueHue ¢ yuuTesneM, alropuT™M 0OpaTHOTO pacpOCTPAHEHUS OIIUOKH.

9. ObOyuenue 6€3 yuurens.

10. Hacrpoiika uncia HEHPOHOB B CKPBITHIX CJIOSIX MHOTOCIIOMHBIX HEMPOHHBIX CETEN B IIPOLIECCE
o0y4yeHus. AITOpUTMBI cokpalieHusi. KOHCTpyKTUBHBIE alrOpUTMBI.

11. IlepcenTpos.

12. MHOTrOCI0iHBIN IEPCENTPOH.

13. HeiipoHHble ceTH paguaibHbIX 0a3UCHBIX (PYHKIUI.

14. BeposiTHOCTHAasi HEHPOHHAS CETh.

15. O6obmeHHO-perpeccuOHHasT HEHPOHHASI CETh.

16. Heitponnsie cetu KoxoHeHa.

17. HelipoHHbIE CETH BCTPEUHOTO PACIIPOCTPAHEHUS.

18. Heiiponnsie cetn Xonduiaa.

19. Heiiponnsie cetn X3MMHHTA.

20. /IByHampaBi€HHas aCCOIMATHUBHAS aMATh.

21. KackagHble HCKYCCTBEHHBIE HEPOHHBIE CETH.

22. Ceru alaniTUBHOM PE30HAHCHOM TEOPUHU.

23. KOrHUTpOH ¥ HEOKOTHUTPOH.

24. TlpencraBieHue 3a1a4d B HEHPOCETEBOM JIOTHIECKOM Oa3uce.

25. Npumenenne MHC mist MoaenupoBaHHs CTATUYECKUX OOBEKTOB, KIACCHU(HUKAIMH, arIpOK-
cuManuu QpyHKITUH.

26. Ipumenenne MHC s knacrepusannu, BPEMEHHBIX PSJIOB, TMHEHHBIX TUHAMUYECKUX 00b-
€KTOB.

27. O6mue cBeleHUs] O COBPEMEHHBIX MTPOrPaMMHBIX CPEICTBAX M CUCTEMaX MOJCIUPOBAHUS HC-
KYCCTBEHHBIX HECMPOHHBIX ceTel. XapaKTePUCTHKH COBPEMEHHBIX IPOTrPAMMHBIX CPEICTB U CUCTEM MO-
JEIUPOBAHUS UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

B ¢unuane ucnonpdyercs cucremMa ¢ TPaauIIMOHHOW IIKAIOH OIEHOK — "oTiuyHO", "Xoporo",
"yI0BIETBOPUTEIRHO", "HEYIOBIETBOPUTEILHO", "3aureHO", "He 3auTeHO" (masiee - mATHOAIbHAS CH-
2 2 2
cTemMa).

dopMa NpOMEKYTOYHON aTTECTALUU 110 HACTOSIIEH TUCHHUIIIINHE — IK3aAMeH.

HpI/IMeHHeMBIe KpI/ITepI/II/I OLICHHUBAHUA 110 AUCIHUIIJIIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 roma Ne 11-23):
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Onenka Kpurepun onieHKH pe3ynbTaToB
10 TUCLH- 00y4eHHs 10 JUCLUIUINHE
IJIVHE

«OoTIM4HO»/ | BeicTaBisercs oOyuatomemMycs, oOHapyKUBLIEMY BCECTOPOHHEE, CUCTEMAaTHYECKOe U

«3a4TEHO ri1y0OKO€ 3HaHUE MaTePUAIOB U3yYEHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBITOIHSATD

(oTnm4HO)»/ | 3a7aHuUs, IPEAYCMOTPEHHBIE IPOrPAMMOi, YCBOUBIIMI OCHOBHYIO M 3HAaKOMBIH € J10-

«3a4TEHO» NOJTHUTEIBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUTUINHBL;
IPOSIBUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B OHUMAaHHUM, U3JI0KEHUH U UCIIOJIb30BaHUU
MaTepHajOB W3Y4YEHHOW IMCLUMUIUIMHBI, OE3YNpPEeYHO OTBETHBILEMY HE TOJILKO Ha BO-
npockl Ouiera, HO U Ha JIONOJIHUTENIbHBIE BOIIPOCHI B paMKax paOouell mporpaMmsl
JUCLUIUIMHBL, IPaBUIIBLHO BBIIOJIHMBIIEMY IIPAKTHYECKOE 3aiaHue. OLeHKa Mo AUCLu-
IUIMHE BBICTABIISIOTCS 00Y4aOLIEMYCs C yUETOM PE3y/IbTaTOB TEKYLIETO KOHTPOJIS.
Komnerennun, 3akpernyiéHHble 3a AUCUUIUIMHON, chOpMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIW.

«Xopouoy/ BrictraBnsercs oOyyaromemycs, OOHapyXHBIIEMY MOJHOE 3HAHWE MaTepuaia U3yueH-

«3a4TEHO HOW JAMCLHIIIMHBI, YCIECIIHO BBIMOIHAIONIEMY IIPEAYCMOTPEHHBIC 3aaHHs, YCBOUBIIC-

(xopowio)»/ | My OCHOBHYIO JINTEPaTypy, PEKOMEHIOBaHHYIO pabodell mporpamMMoil IUCIUILIHHEI;

«3a4TEHOY IIOKA3aBIIEMY CHCTEMAaTHYECKUM XapaKTep 3HAHWUU IO ITUCUUIUIMHE, OTBETUBIIEMY Ha
BCE BOINPOCHI OmiieTa, MPAaBMIIBHO BBIMOJHUBIIMN MPAKTUYECKOE 3aJaHHue, HO JOIY-
CTMBILUI IIPU 3TOM HENPUHLUUIHAIbHBIE OMNOKH. OLleHKa 110 AUCLUIUINHE BbICTABIIS-
IOTCS1 00y4JaroIeMycs ¢ y4€TOM pe3yJIbTaTOB TEKYIIET0 KOHTPOJIS.
Komnerennuu, 3akperi€HHble 3a AUCHUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBIETBO- | BricTaBisiercs oOydaromemycsi, OOHapyKHUBLIEMY 3HAHME MaTepuana U3yuyeHHOH Tuc-

PUTEIBHOY/ [UIUTMHBI B 00beMe, HEOOXOJMMOM TSl TajbHeiIeld yaeObl U MPeACTOsIIeH paboTh

«3a4TEHO 10 MpOo(ecCuH, CHPABISIIOMEMYCSl C BBIITOJHEHUEM 33aJaHUH, 3HAKOMOMY C OCHOBHOM

(YmoBieTBo- | IUTEpaTypoi, peKOMEHJOBaHHOW paboueil mporpaMMoil AUCIUIUINHBL; TOMYCTUBIIEMY

PUTENIBHO)»/ | MOTPELIHOCTh B OTBETE Ha TEOPETHUECKUE BOIPOCH! M/WIIM MPHU BBINOJHEHUU MPAKTHU-

«3a4TEHO» YeCKHX 3aJjaHui, HO oOsajaromeMy HEOOXOAMMBIMU 3HAHUSAMH JJIsl UX YCTPaHCHHS
10J PYKOBOJCTBOM IIpenojaBaTelis, MO0 HENPAaBUIBHO BBIIOJIHMBIIEMY MpPAKTHYE-
CKO€ 3aJJaHM€, HO 110 YKa3aHUIO MIPENOJaBaTelisl BHIIOJHUBLIEMY APYTUE IPAKTUUECKHE
3aJJaHus U3 TOTO XKE pa3JieNa JUCIUILINHEL.
Komnereniun, 3akpernyiéHable 3a AUCHUIUIMHON, c(hOpMUPOBAHBI HA YPOBHE — «I10PO-
TOBBIIY.

«HeynoBne- | BeicraBisercs oOydaroniemMycsi, 0OHapyKMBILIEMY Cepbe3HbIC MPOOENbI B 3HAHUAX OC-

TBOPHUTEIIb- HOBHOTO MaTepHalla W3Y4CHHOM JUCLUIUIMHBI, TOIMYCTHUBUIEMY HNPHUHIUINAIBHBIC

HO»/ HE 3a- OLIMOKY B BBIMIOJHEHUH 3a/1aHUI, HE OTBETUBIIIEMY Ha BCE BOIIPOCH Omiera u A0moJ-

YTCHO HUTEJIbHBIE BOIPOCHI U HEMPABUJIBHO BHINOJIHUBIIEMY MTPAKTHUECKOE 3a/laHue (Henpa-
BUJIbHOE BBINIOJIHEHUE TOJIBKO INPAKTUYECKOTO 3aJaHUsl HE SABIIAETCA OIHO3HAYHOU
INPUYMHOM /17151 BBICTABJICHUS OLIEHKU «HEYJOBIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJIOBJIETBOPUTEIHHO CTAaBUTCS CTYAECHTaM, KOTOpbIe HE MOT'YT MPOAOJLKUTH 00yuUe-
HHUE 10 00pa3oBaTeIbHOM MporpamMme 0e3 AONOTHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foiel aucuuruimHe. OLeHKa 1Mo AUCHUILTNHE BBICTABIISIOTCS 00ydJaloneMycs ¢ yuéToM
PEe3yJIBTaTOB TEKYLIETO KOHTPOJIA.
Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 3a TUCIMILIMHOMN, HE chOopMHU-
pOBaHBbI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
Y4eOHoe 1 y4eOHO-12a00paTOPHOE 000pYyAOBaHUE

VYueOHast ayaAuTopus U MPOBEACHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYNIOBBIX U WHAWBUIYallb-
HBIX KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS U TPOMEXYTOUHOM aTTecTalii, OCHAIlEHHAas:

- CIEUUAIM3UPOBAHHONW MEOENbI0; JOCKOH ayAMTOPHON; NEMOHCTPAIMOHHBIM 000pYIOBaHUEM:
MIePCOHAILHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAI[MOHAPHBIM) TIPOSKTOPOM

VYyeOHast ayautopust ajsi 1a00paTOPHBIX pabOT, BBHIMOIHIEMbIX B KOMIBIOTEPHOM KJIacce, OCHa-
LIICHHAS:

- CIICIMATM3UPOBAHHON MeOebI0; TOCKOW ayIUTOPHOM; MePCOHATBHBIMH KOMITBIOTEPAMHU C TIOJI-
kimoyeHueM k cetd "Uureprer” u nocrynom B DUOC dununana.

Jnist caMOCTOATENbHOM pabOThl 00YYalOUIMXCsl MO AUCHUUIUIMHE HCIIOJIB3YEeTCsS MOMEIICHUE IS
CaMOCTOSATEIILHON paboThl 00yUJarOIIMXCsI, OCHAIIICHHOE:

- CHEUHATM3UPOBAHHON MeOeIblo; JOCKOW ayAMTOPHOMN; MEPCOHAIBHBIM KOMITBIOTEPAMHU C T10J-
kioueHreM K cetu "Matepuer" u noctynom B DUOC dunumana.

IIporpammHoe o0ecnievyenue

[Ipu nmpoBeneHnu 1a60PaTOPHBIX PadOT MpeayCMaTPUBAETCS UCIIOIb30BaHUE MTEPCOHATBHBIX
KOMITBIOTEPOB, OCHAILIEHHBIX HEOOXOAMMBIM KOMIUIEKTOM JIMLIEH3UOHHOTO ITPOTPAMMHOI0 00ECIICUEHHUS:
Windows Pro 7, 8, 10, Office 2003, 2007, 2010, Matlab.
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8. OBECIIEYEHHE OBPA30OBATEJIbBHOI'O ITPOIECCA AJIA JINI]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xone peanuzanuy TUCHMILIMHBI HCIIOIB3YIOTCS CIEAYIONINE JOMOJHUTEIBHBIE METOIbI 00yye-
HUS, TEKYIEro KOHTPOJsSI YCIEBAEMOCTHU U MPOMEXKYTOUHON aTTecTalluyd 00OydaroluXcsl B 3aBUCUMOCTH
OT UX UHIUBUAYAIBHBIX OCOOCHHOCTEH:

JJISL CJICNBIX M C1a00BHAS X

- JIeKUUU 0(POPMIISIOTCS B BHJIE AJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MTOMOIIBIO KOMIIBIOTEpa
CO CIELUATU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEUCHUEM;

- MACbMEHHBIE 3a/laHUs BBINOIHSIIOTCS Ha KOMIBIOTEPE CO CIELUAIM3UPOBAHHBIM ITPOrPaMMHBIM
obecreyeHneM, Uil MOTyT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokc;

- U151 BBIIIOJTHEHMS 3a/1aHKsI P HEOOXOIMMOCTH MPENOCTABISETCS YBEINYHUBAIOLIEE YCTPOUCTBO;
BO3MOYKHO TaK)Xe UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 33JaHHsI OPOPMIISIOTCS YBEJIIMYEHHBIM HIPUPTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (pOpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

JJISl TJIYXHMX H CJ1a00C/AbIIIAIIMX:

- JIEKIUH 0(OPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

- IMCbMEHHBIE 33aJJaHMsI BBIMOJIHAIOTCS Ha KOMIIBIOTEpPE B MUCBMEHHOH (popme;

- DK3aMEH U 3a4€T NMPOBOAATCA B MUCbMEHHON (popMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEICHHUE B
dbopMe TecTHpOBaHUS.

JJIS1 JIMI ¢ HAPYIIEHUsIMU OIIOPHO-IBHUIaTe1bHOI0 aNapara:

- JIeKUUU 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MTOMOILBIO KOMIIBIOTEpa
CO CIELUATU3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEUCHUEM;

- IACbMEHHBIE 3a/1aHUs BBINOIHSIIOTCS Ha KOMIBIOTEPE CO CIELUATM3UPOBAHHBIM ITPOrPaMMHBIM
oOecIeueHnEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (pOpME WIIM BBIMOJHSIOTCS B MUCbMEHHOW (opme Ha
KOMIIBIOTEPE;

- UCTIOJIB3YETCs crienuanbHas yaeonas ayauropus 1 auil ¢ JIOB3 — aya. 106 rmaBHOTO ydeOHO-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTuueckuit np-a, 4.1, 371aHue SHepreTUuecKoro 1uH-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu He0OXOMMMOCTH MPENyCMaTPUBACTCS YBETUUEHNUE BPEMEHH 11 IOATOTOBKH OTBETA.

ITponienypa mpoBeAeHUs MPOMEXKYTOUHON arTecTaluu i OOy4aroLIUXCsl YCTaHaBIMBAETCS C
y4€TOM UX WHAMBUAYAIBHBIX Icuxodu3nueckux ocobeHHocTel. [IpomexyroyHas arrecTamus MOXKET
IIPOBOZIUTHCS B HECKOJIBKO JTAIOB.

[Ipu mnpoBeeHHMH TPOLEAYPHl OLICHUBAHHUS PE3YIbTAaTOB OOYy4EHHUs IpeaycMaTpHBaeTCs
UCIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOOUMBIX B CBSA3M C HMHIMBHYalbHBIMH OCOOEHHOCTAMU
oOydaromuxcsi. OTH CpPeICTBAa MOTYT OBITh INPEJOCTaBICHBI (UIMAIOM, WM MOTYT HCIIOJIB30BATHCS
COOCTBEHHBIE TEXHUUECKUE CPEJICTBA.

[IpoBenenue mpouenypsl OLCHUBAHUS PE3YJAbTaTOB OOYUYCHHsS JOIMYCKAeTCs C HCIOJIb30BaHHEM
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcs 0CTYN K MH(POPMALMOHHBIM U Oubanorpaguyeckum pecypcam B cetu UH-
TepHeT Ul KaXJoro odydatouierocs B (popMax, aJalTHPOBAHHBIX K OTPAaHMUYCHUSIM MX 310pPOBbs M BOC-
npUATUS HHPOPMAITUH:

JJISL CJICNBIX M C1a00BHASIIIUX:

- B Ie4aTHOU (popMe YBEIIMUECHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
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- B (hopme ayanodaiina.

AJIS TIIYXHX U CJ1a00CAbIIAIINX:

- B Ie4aTHoH ¢opme;

- B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JJ1s1 00y4AIOIIHUXCS ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTeIbHOTO annmapara:

- B Ie4aTHou popme;

- B opMe 3IEKTPOHHOTO TIOKYMEHTA;

- B hopme ayauodaiina.
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