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1. IEJIX OCBOEHUA N CHHUIIJINHBI

ey qucuIuIHBL

IToAroToBKa CTYAEHTOB K IIPOLECCY Pa3pabOTKU M IIPUMEHEHHS HHTEIUICKTYaIbHBIX aBTOMAaTH3UPOBAaHHBIX
MH(GOPMAMOHHBIX CHCTEM ITyTeM H3ydeHUs 0a30BBIX Mojeneil nckyccTBeHHOro nHTemiekta (M), MeToquk aBTOMaTH3anu
IPUHATHUS PEHICHUI U METOA0B MOCTPOCHHS HHTEIUIEKTYAIbHBIX HH(OPMAIIHOHHBIX CHCTEM.

3amaun Kypcea:

- U3YUYCHHUEC OCHOBHBIX J3TAIOB PAa3BUTUA TCOPHUU NCKYCCTBECHHOTI'O MHTEIIJIICKTA,

- paCCMOTPCHHUC OCHOBHBIX 3a4aa4, pCIIaCMbIX CUCTEMAMU UCKYCCTBCHHOT'O MHTCIIJICKTA,

- UI3Yy4YCHUEC OCHOB pa3pa60TKH Mojielen OpeaACTaBICHUS 3HaHUH P MOCTPOCHUHN UHTCIUICKTYAJIbHBIX CUCTCM;

- pacCMOTPEHHUE TECOPETUUECCKUX U HEKOTOPBIX MNPAKTHUYCCKUX BOIIPOCOB CO3AaHUs U OKCILTyaTalluH SKCIIEPTHBIX CUCTEM;

- H3y4eHne ocoOeHHOCTel pa3paboTky MoAeNel IpeIMETHBIX 00IacTell IPHU MOCTPOCHUH HHTEIUIEKTYaIbHBIX CUCTEM;

- BBIACJICHUC 0Cco0eHHOCTEH MMPAaKTUYECKOT0 UCIOJb30BaHU NHTEIIJICKTYaJIbHBIX I/IH(l)OpMaHI/IOHHBIX CHCTEM B 00J1acTH
OKOHOMMKH.

Pe3yJII>TaTI)I U3YYCHHUS NUCIUTUINHBI HAMIPABJICHBI HA JOCTMKEHUE CICAYIOIINX NHAUKATOPOB!:

[IK-1.1. Obnamaer 3HAHUSIMU O METOJIOJIOTHH U 3TaraX BBITOJHEHUST HAYIHO-HCCIIE0BATEIbCKON paboTHI; 0 METOIaX
peleHns HaydHbIX 3a7a4; O METOIUKE MOATOTOBKH OTYETa, B TOM YHCJIE BBITYCKHON KBAIN(UKATMOHHON pabOThI

ITK-1.2. lemoHCTpUpyeT yMeHUS: 00pabdaTeIBaTh U AaHAIN3UPOBATH HAYIHO-TEXHUIECKYIO HH(POPMAIIHIO U PE3YIbTaThI
UCCIIEI0BAHUI; BBIMOIHATH MO HAYYHBIM PyKOBOJICTBOM HAay4HO-HCCIIEI0BATENBCKYIO HIIH ONBITHO-KOHCTPYKTOPCKYIO
Pa3paboTKy B KOHKPETHOI 00s1acTH IpOQeCCHOHANBHOM AEsTENBHOCTH.

I1K-1.3. MMeeT npakTHUECKUH ONBIT (HABBIKK): HAYYHOH apryMEHTAIMHU P aHaIn3e 00beKTa Hay4HOH 1
npodeccnoHaIBHOM IeATeTbHOCTH; TOATOTOBKH HAaydHBIX 0030POB, IMyOIHKanuii, pedepaToB i OHOIHOTpaduii 0 TEMaTHKE
MPOBOANMBIX HCCIEOBAHUI.

[IK-2.1. Obnamaet 3HAHUSIMU O METO/IaX U CPEICTBAX COOPKU MOAY/IECH M KOMIOHEHT POTPaMMHOTO 00eCTIeUeHHUs, O
pa3paboTke mpoueAyp Ui Pa3BePTHIBAHUS IPOTPAMMHOTO O0ecTieueH s, MUTPAIlK U IPeoOpa30BaHusl JaHHBIX, O CO3IaHUH
MpOrpaMMHBIX HHTEP(EHCOB; 0 METOIaX M MEXaHN3MaX OIICHKHU U aHan3a (QyHKIIMOHUPOBAHUS CPENICTB M CHCTEM
WH(POPMAIIMOHHBIX TEXHOJIOTHIT; 0 MEXKIYHAPOIHBIX U MPO(ECCHOHATBHBIX CTaHAAPTaX HHHOPMAITMOHHBIX TEXHOJIOTHH, O
COBpPEMEHHBIX MapaJurMax U METOJIOJIOTHSIX, HHCTPYMEHTAIBHBIX U BEIYUCIUTENEHBIX CPEACTBAX.

ITK-2.2. [leMOHCTpHpPYET YMEHHUS: IPUMEHATH METOJIBI M CPEICTBA COOPKH MOJyIeH 1 KOMIIOHSHT IIPOTPaMMHOTO
obecrieueHus, pa3paboTKH MPOLERyp IS Pa3BEePTHIBAHUS IPOTPaMMHOTO 00ECIIeUeHNUS], MUTPAllii U IPeoOpa3oBaHUL
JIAHHBIX, CO3/1aHMs POrPaMMHBIX UHTepdeiicoB; MPOBOAUTH MPOBEPKY U OLIEHKY pab0TOCIIOCOOHOCTH TPOTPAMMHOTO
MPOJYKTA.

[TK-2.3. IMeeT npakTHYECKUH OIIBIT (HABBIKH):

cOOpKHU MOJyJIel 1 KOMIIOHEHT MPOTPaMMHOTO 00ecIeueH s, pa3paboTKu MPOLEAYp Ui pa3BepThIBAHUS IIPOTPAMMHOTO
o0ecreyeHusI, MEHTPALlH U ITpeoOpa30BaHus JaHHBIX, CO3JaHHUs IPOTPAMMHBIX HHTEP(EHCOB; OIICHKH paboTOCIOCOOHOCTH
MPOTPaMMHOTO TIPOIYKTA.

[TK-3.1. O6namaet 3HAHUSMHU O METOJIAX M CPEICTBAX MPOCKTUPOBAHHS MIPOTPAMMHOTO 00eCIeUeHH s, CTPYKTYp JaHHBIX, 0a3
JTAaHHBIX, IPOTPAMMHBIX HHTEp(EHCOB.

ITK-3.2. [leMoHCTpUpYeT YMEHHUS: pa3padaThIBaTh TPeOOBAHMS K IPOTPaMMHOMY ITPOIYKTY, TPUMEHATH METOIBI M CPEIICTBA
MPOEKTUPOBAHHS IIPOIPAMMHOTO 00eCIeYeH s, CTPYKTYp JaHHBIX, 0a3 JaHHBIX, IPOrPAMMHBIX HHTEP(hEHCOB.

ITK-3.3. IMeeT mpakTH9IeCKUi ONBIT (HABBIKH):

MPOEKTHPOBAHHS IIPOTPAMMHOTO 00eCIIeUeHIS, CTPYKTYpP JaHHBIX, 0a3 TaHHBIX, IIPOrPAMMHBIX HHTEP()EHCOB.

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OITIOII

uxn (paznen) OIIOIT: b1.B.1.08

2.1 TpeOdoBaHusl K NpeABAPUTEILHOI MOAT0TOBKE 00y4Yalolerocs:

OOBEKTHO-OPUEHTUPOBAHHOE IPOTrPaMMHUPOBAHUE

IIpakTrka 0 MPOrpaMMHUPOBAHUIO
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TexHonorus NporpaMMHUpOBaHUs

ApaneKTypa BBIYHCIIMTCIIBHBIX CUCTEM

2.2 JIncuMnJIuHbI M NPAKTUKH, AJIS KOTOPbIX OCBOCHUE JAHHOU AUCHMILIMHBI (MOAYJ/Is1) HEO0OX0OAUMO KAK
npeauIecTByIOLIee:

Hpe,HI[I/IH.HOMHaH IMpaKTUKa

[Iporpammuposanue B cpene 1C (HayuHbIN ceMHHAP)

PazpaboTka npunoxKeHui Ui onepaunoHHoH cucremsl Windows

TexXHOIOTHH KOMIIBIOTEPHOTO 3pEHUS (HAyJIHBIH CEMITHAD)

VYnpasnenue IT-npoexramu

[TporpamMupoBanue Ha si3bike Python

[TporpamMMHast HHKCHEPUSI

HckyccTBeHHBIE HEHPOHHBIE CETU

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHSI TUCIAILIAHBI
(MOZY.JIs)

IK-1: CnocodHoCTh MPOBOAUTH MO HAYYHBIM PYKOBOACTBOM JIOKAJbHbIE HAYTHO-HCCJIe0BATEIbLCKHE H ONBITHO-
KOHCTPYKTOPCKHUeE Pa3padoTKU HA OCHOBE CyLIEeCTBYIOIMX METOA0B B KOHKPETHOI 00/1acTH nIpodeccHOHATbHOM
JAEeATECJIbHOCTH

3HaTh:

s moctmxenns naaukaropa [1K-1.1: mpoGieMaTHKy ¥ METOIBI HAYIHBIX UCCIICIOBAHUHA M OTBITHO-KOHCTPYKTOPCKUX
pa3paboTOK B 00JIACTH HHTENIEKTYaIbHBIX CHCTEM.

Ymers:

Jlis moctmxenns naaukatopa [TK-1.2: 06pabaTeIBaTh M aHATH3UPOBATH HAYTHO-TEXHIUCCKYIO HH()OPMAIUIO H PE3yIbTATHI
UCCIIEIOBAHUH B 00JIaCTH HHTEIUIEKTYaIbHBIX CUCTEM.

Baanernb:

Just noctimkenns nuaukatopa [TK-1.3: HaBBIKOM Hay4HO! apryMEHTAIUH MIPU aHAHM3E Pa3pab0TOK HHTEIUIEKTYAIbHBIX
CHCTEM; ITOATOTOBKH HaydHBIX 0030pOB, MyOIUKAIHA, pedepaToB u OubIrorpaduil o TeMaTHKe MPOBOIMMBIX
UCCIEe0BaHUM.

ITK-2: CnocodHOCTDb K OCYHIeCTBIEHHI0 HHTErPALMY MPOrPaMMHBIX MOIYJ1eil 1 KOMIIOHEHT M TPOBEPKH
PaboToCNOCOOHOCTH MPOrPaAMMHOI0 MPOAYKTA HA OCHOBE MEKTYHAPOIHBIX 1 MPO(heCCHOHAIBHBIX CTAHAAPTOB
HH(}pOPMAIHOHHBIX TEXHOJIOTHI, COBPEeMEHHBIX MAPAXUTM H METOHOJOT Hiif, HHCTPYMEHTAJILHBIX H BHIYHCIHTETBHBIX
CPeACTB, METOI0B H MEXaHU3MOB OLICHKHU U aHAIN3a GYHKIHOHUPOBAHHSA CPEACTB U cHCTeM HH(OPMALMOHHBIX
TEXHOJIOT Hii

3HaTh:

Jis noctmxenus naaukaropa [TK-2.1: metogax u cpeacTBax cOOPKH MOAYNEH U KOMIIOHEHT IIPOrPaMMHOTO 00€CIeUeHUs], O
pa3paboTke nporeayp s pa3BepThIBAaHUS IPOrPAMMHOT0 0OeCHedeH s, MUTPALlMK 1 PpeoOpa3oBaHMs JaHHBIX, O CO3JaHUH
MpOrpaMMHBIX MHTEP(EHCOB; 0 METOIaX M MEXaHN3Max OICHKH U aHaNn3a (pyHKIIMOHUPOBAHUS CPENICTB M CHCTEM
MH(GOPMAIMOHHBIX TEXHOJIOTHUIT; 0 MEKIyHAPOAHBIX U MPOQECCHOHANBHBIX CTaHIapTaxX HHPOPMAIIMOHHBIX TEXHOJIOTHH, O
COBPEMEHHBIX NMapaurMax U MeTO0JIO0TUSIX, UHCTPYMEHTANbHBIX U BEIYUCIUTENBHBIX CPEJCTBAX; OCHOBBI TEOPUHI
HEWPOHHBIX CETEM.

YmMmeTn:

s noctmxenus naaukatopa [1K-2.2: mpuMeHsTs METOABI U cpeAcTBa COOPKH MOIY/IeH U KOMIOHEHT IIPOTPaMMHOTO
o0ecrieyeHNs; MPOBOANTH UCCIIETOBAHMS 33124 KJIACCH(DUKAIINN C TIPIMEHEHHEM HEeHPOHHBIX CeTeH.

Baanern:

Jns noctmxenus naankatopa [1K-2.3: HaBpIkaM¥ cO3TaHUs POTPAMMHBIX HHTEP(DECOB; OleHKH pPaboTOCIIOCOOHOCTH
MIPOrPaMMHOTO MPOAYKTa;HaBBIKOM KOHCTPYUPOBaHUS HEHPOHHBIX ceTeil.

IIK-3: CnnocodHOCTH K pa3padoTke TPeOOBAHUI U MPOEKTHPOBAHUIO MPOrPAMMHOI0 00ecreuyeHnsi Ha OCHOBE
npuMeHeHus1 6230BbIX MATEMATHYECKUX 3HAHUI 1 MH(OPMALMOHHBIX TEXHOJOTHH NPH pPellIeHNU NPOEKTHO-
TeXHUYECKHX U MPUKJIATHBIX 32124

3HaTh:

s moctmxenns naaukaropa I[1K-3.1: MeToIsI M cpeicTBa TPOSKTUPOBAHUS IPOTPAMMHOTO 00ECIICUeHHS, CTPYKTYP
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JTAaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEP(EHCOB.OCHOBHEIE 3a]]auH, pellacMble CHCTEMaMHt HCKYCCTBEHHOTO WHTEIUIEKTA,
OCHOBHBIE MOJIENU NIPEACTABICHMsI 3HAHUM, METO/bl MHKEHEPUH 3HAaHUMN, BUBI CUCTEM MOJAEPKKU IPUHATHS peILIeHU,
BOTIPOCHI MPAKTUIECKOTO MUCIOJIb30BAHUS SKCIIEPTHBIX M MHTEIUICKTYATbHBIX HHPOPMAIMOHHBIX CHCTEM.

YMmern:

HJ’IH AOCTHIKCHUS MHAUKATOpa TIK-3.2: YMETH UCII0Jb30BaTh IIPOTPAMMHBIC CPEACTBA pa3pa60T1<I/I CHUCTEM HMCKYCCTBECHHOI'O
HUHTCJIJIICKTA, KHaCCI/I(bI/IHI/IpOBaTL peuracMbI€ 3a/la4d, aHAJIIU3UPOBATHh APXUTCKTYPY OKCIIEPTHBIX CUCTEM.

Baanern:

Jisa moctmxenns naaukaropa [1K-3.3: HaBeikamMu pa®oThI ¢ 6a3aMu JaHHBIX M 0a3aMu 3HAHWH; OBITH CTIOCOOHBIM OIIEHHBATh
BO3MOXKHOCTb IIPHMEHEHHsI KOHKpeTHOH JC A peleHns 3a1a4 3aJaHHOTO KJIacca; UMETh HaBBIKU NIPEACTABICHUS 3HAHUI
C MOMOIIBIO HHCTPYMEHTAIBHBIX CPECTB; HABBIKK peanu3alyy npocreinmx 9C.

B pe3yibTaTe 0OCBOCHUSA TUCHUIIINHDBI oﬁyqamumﬁm JOJIZKCH

3.1 |3narh:

3.1.1 | - mpobemMaTHKy 1 METOABI HAYIHBIX NCCIIEIOBAHUH U OTBITHO-KOHCTPYKTOPCKHX Pa3pabOTOK B 00JIaCTH
HHTEIUIEKTYaIIbHBIX CUCTEM;

3.1.2 | - MeTOABI TEOPUH HEMPOHHBIX CETEH;

3.1.3 | - ocHOBHEIE 3aaa4un, pe€liacMbIC CUCTEMaMH UCKYCCTBCHHOI'O UHTCIIJICKTA, OCHOBHBIC MOACIIN MMPECACTABIICHUSA
3HaHHﬁ, METOABI MHXKXCHCPUN 3HaHI/II71, BUJbBI CUCTEM NOACPKKU TPUHATHA pemeHI/Iﬁ, BOIIPOCHI MPAKTUICCKOTO
HCTIOJB30BaHUS SKCTIEPTHBIX U MHTEJUICKTYaJIbHbIX I/IH(I)OpMaL[l/IOHHbIX CUCTEM.

3.2 | YMmeTh:

3.2.1 |- 0oOpabaTsIBaTh M aHATM3UPOBATH HAYIHO-TEXHUUECKYIO HH(DOPMALIMIO M PE3yNIbTAaThI HCCICIOBAaHIN B
0011aCTU UHTEIEKTYalIbHbBIX CUCTEM;

3.2.2 | - pOBOJUTD UCCIEOBAaHUS 3a/1a4 KIIaCCU(UKAINH C TPUMEHEHUEM HEHPOHHBIX CeTel;

3.2.3 | - yMeTh UCTIONB30BATh MPOTPAMMHEIE CPEICTBA Pa3pabOTKN CHCTEM UCKYCCTBEHHOTO MHTEILICKTA;
KJIacCH(UIMPOBATh pelIaeMble 3aJjaull, aHAIU3UPOBATh APXUTEKTYPY SKCIEPTHBIX CUCTEM.

3.3 | Bnagern:

3.3.1 | - HaBBIKOM HayYHOH apTyMEHTAINH IIPU aHAIN3E Pa3pabOTOK MHTEIUIEKTYAIbHBIX CHCTEM; MOATOTOBKU
Hay4HBIX 0030pOB, MyOIHKaluii, pedeparos 1 Ondnuorpaduii o TeMaTHKE MPOBOIUMBIX HCCIIEI0BAHHMI;

3.3.2 | - KOHCTPYMPOBaHHS HEUPOHHBIX CETEH;

3.3.3 | - paboTs! ¢ 6a3amMu JaHHBIX U 0a3aMM 3HAHUIT; OBITH CIIOCOOHBIM OIICHUBATH BOZMOXHOCTh ITPUMEHCHUS
KoHKpeTHOU DC Juts peleHus 3a1a4 3aJaHHOTO KJIacca; MMETh HaBbIKU MPE/ICTaBICHHS 3HAHUI C TOMOILBIO
HMHCTPYMEHTAJIBHBIX CPEJCTB; HABBIKH peanu3aiuy npocreidmmx OC.

4. OFLEM JUCUMILIMHBI (MOLY.JI5T)

O6wwasa TpyaoemKocTb 33ET
YacoB 1o yueOHOMY MJIaHy : 108 Bunsl KoHTpOIS B cemecTpax:
B TOM YHCJIE
AyIUTOPHBIE 3aHATUS : 32 9K3aMeHbI 4
caMocTosATenbHas paboTa : 32,6
4acoB Ha KOHTPOIIb : 36
KOHTaKTHas pabora: 39,4
VKP: 7,4

5. CTPYKTYPA U COEP)KAHUE JUCIHUAILINHBI (MOLYJIST)

Kon HanmeHoBaHue pa3iesioB 1 TeM /BH/ 3aHATHSA/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Pazgen 1. Kitaccmyeckne crnoco0bl npeacTaB/ieHusi 4 00padoTKu
3HaAHMI.
1.1 Warennekxryansuble cuctemsl (MC), OCHOBHBIE CBOMCTBA, HCTOPUS 4 1 JI1.1J11.2
pasBuTHs. BUbI MHTEIIEKTYaIbHBIX CHCTEM. JI1.4J12.1 J12.2
J12.3

Knaccupukanus C, CocraBaslie gactu 1IC, 06paboTka 3HAHUHA U BEIBOX 313233
pewennii B IC. DkcnepTHbIe cucTeMBl. /JIek/
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1.2 [IponykuroHHast MOJEIb, CTPATETUH MOMCKA, TIOUCK B IIPOCTPAHCTBE 4 2 JIT.1JI1.2
COCTOSIHUH, 9BpUCTHYECKUE (PYHKLIUH. JI1.4J12.1 J12.2
J12.3
Crenapuy, (ppeiMbl, KOHIIENTYaJIbHBIC 3aBHCHMOCTH 1 HX POJIb B 0109233
npuobpereHnu 3HaHUH. /JIek/
1.3 Jloruka HEMOHOTOHHBIX PACCYXKICHUM, IPEICTABICHUE HEUETKUX JaHHBIX 4 2 JI1.1J11.2
Y 3HAHWH, CHMBOJIbHOE 00y4enue. /IIp/ JI1.4J712.1 J12.2
J12.3
313233
1.4 Krnaccugeckue crioco0s! IpeAcTaBIeHUS U 00paOOTKH 3HAHUIA. 4 8 JI1.1J11.2
PaspaboTka nHTe/UIeKT-KapThl. /Cp/ JI1.4J712.1 J12.2
J12.3
313233
Pasnen 2. HelipoHnHsble ceTn
2.1 Cxema 6uonoruaeckoro HelipoHa. KubepHerudeckass Moienb HEHpOHA. 4 1 JI1.1JI1.2 JI1.3
Mopens HCKYCCTBEHHOTO HelipoHa. Bua nepenaToyHoi (aKTUBAILIHOHHON) JI1.4J12.1 J12.2
GbyHKIMHA. Moenu U CTPYKTYphl HSHPOHHBIX CETEH. J2.3J12.4
313233
INonsTre 0 HeHpoceTeBhIX TonoaorusaX. CTaHOBIEHHE HEHPOHHOM
nokTpunbl. [Tapagurmel 00yuenus (cynepBU30opHOE 00ydeHue,
HecylepBU30pHOE 00ydeHHe, yCriIeHHOe o0ydenne). /Jlex/
2.2 IIpocTeie omHOCTONHEIE CeTH (JIMHEHHAS pa3leiMOoCTh, ceTh Xe00a, 4 1 JI1.1J11.2
IPOCTOH MEPCENTPOH). J11.4712.1 JI12.2
J12.3
MHorocmnoiiHple HeHPOHHBIE ceTH. MHOTOCTIOMHbIE HEHPOHHBIE CETH. 213233
Konkypentasie ceru. IIpasuno Oiist. KoHKypeHTHBIE CeTH.
Camoopranusyrommuecs kapTel Koxonena. Pa3HOBUIHOCTH TpaIueHTHBIX
aNropuT™MOB 00ydeHus. MeTox 00paTHOTO PacpOCTPaHEHUS OIIUOKH.
Anroput™ 00ydeHus cetd.. [IpsMoHanpaB-IeHHBIC H PEKYpPEHTHBIE
ceru. Mozens Xongmiga. Camoopranusyronuecs cetu T. KoxoneHa.
Dranbl NPOSKTHPOBaHHs HEHPOHHBIX ceTeil. /JIex/
2.3 OO0y4eHue HEUPOHHBIX CETEH. 4 1 JIT.1JI1.2
J11.4J12.1 J12.2
IMapagurme! 00ydeHus: cynepBu3opHOe 00ydeHne, He CyIepBU30pHOE J2.3
oOyuenue, ycuineHHoe 00ydeHue. 212233
ANTOpUTMBI 00yYEHHSI: TPaBUI0 Xe00a, MPaBUIIO KOPPEKIHH IO OIIUOKE,
METOJT KOHKYPEHITNH, MamHa bosnmana.
/JTex/
2.4 [IpakTuyeckoe mpruMeHEeHNEe HEMPOHHBIX TEXHOJIOTHH. 4 1 JI1.1 J11.2
JI1.4J12.1 J12.2
ANropuTMBI pelIeHus 3a1a4 ¢ IOMOLIbIO HEHPOHHBIX ceTeil. HelipoHHbIe J2.3 J12.4
CeTH B 33/1a4ax MeHe[kMeHTa. [IpenBapurensHas oOpadboTka 313233
nauHbix. /TIp/
2.5 [IporpamMMHEIe cpencTBa sl pabOThI C HEHPOHHBIMU CETSMH. 4 1 JI1.1 J11.2
J11.4J12.1 J12.2
[ITIT Deductor, SciLab, SNN, TexHomoTHH pelieHus 3a1a4 Ha 6aze J12.3
HCKYCCTBEHHBIX HEHPOHHBIX CETEeH C UCMOJIb30BAHUEM MPOTPAMMHBIX 212233
[IaKETOB.
Mp/
2.6 Heiiponnsre cern. Pa3paboTka porpaMMHOTO PETIEHHs OTHOCIOWHOH 1 4 8,6 JI1.1 J11.2
mHorocnoitnoit MUHC na Python. /Cp/ JI1.4J12.1 J12.2
J12.3
313233
Pazgen 3. Heuerkasi jioruka
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3.1 Crioco0BI T0Ka3aTeIbCTBA U BEIBO/IA B JIOTHKE. 4 JI1.1 J11.2
JI1.4J12.1 J12.2
BoznukHOBeHHe HeueTKkoit toruku. Heuerkne mHoxecTBa. CylHOCTh 1 JI2.3
onpenenenus. Onepanyy HaJ HEYETKUMHU MHOXecTBaMu. Jlorndyeckue 213233
omneparmu. [Toctpoenne ¢ynxnnii mpuHamiexxaoctu. Heuerkue n
JIMHTBUCTUYECKUE MIepeMeHHble. HeueTkue anroputMel U BRIBOABL. /JIek/
3.2 Omnepalyu HaJl HEYSTKUMH MHOYKECTBaMU. AlrebpanvecKue orneparuu. 4 JI1.1 J11.2
J11.4J12.1 J12.2
®dopmupoBaHue 06a3bl IpaBuiI. PerynmupoBka mapaMeTpoB HEYETKOTO J2.3
yIpaBJeHUs] HEHPOHHBIMU ceTssMU. PopMHUpOBaHUe Oa3bl IPABUIL. 212233
HeiipoHHsle ceTy 11 BbI-A€IeHUs HeueTKuX npaBuil. opMupoBaHue
0a3bl mpaBwil. HelipoHHBIE ceTn 1 He-ueTkoe yrnpasieHune. Pasudukanms
BPEMEHHBIX PSAJIOB.
/JTex/

33 Heiiponeuetkue cucremsl. [IporpaMMHBIe TAKETHI B 00JIACTH HEUETKON 4 JIT.1JI1.2

noruku. Mcrnonp3oBaHue HEYETKON JIOTHKH B 33/1a4aX MEHEIKMEHTA. JI1.4J12.1 J12.2
J12.3

IIporpamma Fuzzy Logic u3 makera Scilab. M3ydeHne TeXHOTOTHH 213253

perIeHus 3a/1a4 Ha OCHOBE HEUCTKOH JIOTHKH.

Mp/

34 Pa3paboTaliTe HHTEIUICKTYaJIbHYIO CHCTEMY C HEUETKHUM IIPEACTABICHIEM 4 JI1.1 JI1.2
3HAaHUH U1 perieHust HeOOJIBIION NMPUKIATHON SKOHOMUYECKOH WIn JI1.4J12.1 J12.2
yrpasieH4deckoit 3anaun. /Cp/ J12.3

0109233
Paznen 4. leHeTn4eckue aaropuTMbl
4.1 CyIIHOCTb BOJIIOIMOHHBIX BBIUHCICHUH. 4 JIT.1JI11.2
J11.4J12.1 J12.2
OCHOBHBIC TIOHATHSI TEHETHYECKUX aaroputMoB. KonupoBanue B J2.3J12.4
FeHETUYECKUX anropurmax. I enetnueckue onepatopsl. Cenekmusl. 0102233
CxpemuBanue. Myranus. /JIex/
4.2 IIpuembl BBIIOIHEHUS TCHETHUECKUX AJITOPUTMOB. 4 JI1.1J11.2
JI1.4J12.1 J12.2
IIpuMepbl NCIONB30BaHUS TEHETHYECKUX aITOPUTMOB B 3aJja4ax J2.3J12.4
MeHemxMeHTa. /T1p/ 012233

43 I'enerndeckue anropuTMbl B UCKYCCTBEHHBIX HEMPOHHBIX CETAX. 4 JI1.1 J11.2
[IporpamMmMHOE oOecriedeHrEe TEHETUYECKUX aITOPUTMOB JI1.4J12.1 J12.2
Mp/ J12.3712.4

012233

4.4 IIpuembl BBIIOJHEHUS TEHETUUECKUX AJITOPUTMOB TEXHOJIOTUH PELIEHUS 4 JI1.1 J11.2

3a1a4 Ha 0a3e reHeTHYecKuX anroputMoB B cpeae Deductor. /IIp/ JI1.4J12.1 J12.2
J2.3J12.4
0109233

4.5 ChopmynupyiiTe MPUKIATHYI0 SKOHOMHYECKYIO WITH YITPABICHIECKYIO 4 JIT.1JI11.2
ONTHMU3AIMOHHYIO 33/1a4y U ONUILUTE €€ PEIICHHE C TPUMEHEHUEM JI1.4J12.1 J12.2
reHeTndeckoro anropurma. /Cp/ J2.3J12.4

0102233

Pa3gen S. MHTE/LIEKTya/IbHBIE MYJIbTHATEHTHbIC CHCTEMBI

5.1 MynbTHAareHTHBIE TEXHOJIOTUU. ATEHT U €10 BO3MOXKHAs peann3anusl. 4 JI1.1 J11.2

JI1.4J12.1 J12.2

CBOICTBa HHTEIJIEKTYaIbHBIX areHTOB. APXUTEKTYpa MYJAbTHAT€HTHBIX J12.3
cucreM. CBoIcTBa MOOWITBHBIX U CTATHYECKUX areHTOB. 213233
DKCHepTHBIE CHCTEMBI IPOAYKITOHHOTO THIIA.
O06paboTKa 3HaHUH B HHTEIUIEKTYaJbHBIX CHCTEMaX ¢ (GpeiMOBBIM
IIPEICTABICHUEM.
/JTex/
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5.2 AcTieKTHI U3BIeYeHHS 3HaHUH. [IpoOIeMBI CTpyKTYpHPOBaHHS 3HAHHH. 4 2 JI1.1 J11.2
CeMuo-THYECKHI TTOX0/1 K IPpHOOpeTeHnIo 3HaHuil. MeTo1bl 3BIeYeHUs JI1.4J12.1 J12.2
3HaHMNA. MeTobl N3BJIeueHNs 3HaHUI. BrIsBIeHHE ""CKPBITBIX" CTPYKTYp JI2.3
3HAHUU. 213233
Kraccuukanus u cTpykTypa IKCIIEpTHBIX cicTeM. O00I0UKH
9KCTIEPTHBIX CH-cTeM. [IpiMepsI SKCIIEpTHBIX cucTeM. basel 3HaHMH 11t
9KCTIEPTHBIX CUCTEM. 3a/1ada SKCIEPTHOM KilacCU(UKAIIH.

/Jex/
53 MozenupoBaHue B3aUMOICHCTBHS B MYJIbTHATCHTHBIX cucteMax. /I1p/ 4 2 JI1.1J11.2
JI1.4J712.1 J12.2
J12.3
313233

54 Haiinure B UnTeprete omucanus MMC. [laiiTe HX CpaBHUTEIBHYIO 4 4 JI1.1J11.2
o1ieHKy. [ToAroTOBbTE COOOINEHHE i MHTEIUIEKT-KAPTY, TOCBAIICHHYIO JI1.4J12.1 J12.2
KOHKPETHOH 3KcrepTHoit cucteme. /Cp/ J12.3

313233
Pa3gen 6. Mnasi koHTaKkTHas padora
6.1 VHnuBuayansHble KOHCYIBTAINHY, TeKyIHit KoHTpoib /MKP/ 4 7,4 JI1.1J11.2
JI1.4J12.1 J12.2
J12.3712.4
313233

6. POHJI OIEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

TECThI

3aJaHUs JUISI CAMOCTOSTEILHON JOMAaITHEeH pa6OTLI
3aJaHuA IJId TIPAKTUYICCKUX 3aHITHH

3K3aMCH

*[1py TUCTaHIIMOHHOM OOYYEHHIH YCTHBIA OIIPOC, B TOM YHCIIE 3alluTa KypcoBhIX paboT, peanmusyercs B Microsoft Teams,
MpaKTHYECKUE 3a1aHNs, MMCbMEHHBIC OTBETHI pa3Memarorcsa B Moodle, TectupoBanme ocymectisercs B Moodle.

6.2. TunoBbIe KOHTPOJJIbHBIC 3A1AHUA U WHBIC MATECPHAJIBI 1A TeKymeﬁ aTTecTaluu

TecroBble 3aaHus:
Bapuanr 1

3aganue 1 Kakue (GyHKIMH BBIIONHACT BXOJHOI CIIOW MHOTOCIIOWHOTO IepcenTpoHa?
1. TpaHcnupyeT curHai Ha BBIXOJHOM CJIOM MHOTOCIIOMHOTO IepcenTpoHa.

2.  Vpanser "mym" U3 CUTHazA.

3. Ilepemaer BXOAHOW BEKTOpP CUTHAJIOB HA MEPBBIA CKPBITHIN CIIOM.

4. Brrauciser Mpou3BOAHYIO U aITOPHTMa 00pPaTHOTO PACcIIPOCTPAHEHHUS OIIHOKH.

3anmanue 2. AKCOH — 3TO BBIXOJHOW WJIM BXOJHOW OTPOCTOK HepoHa?
1. Bxomuoi
2.  Bwixomgnoin

3anmanue 3. YTo uaet cHauana — MyTauusi Wik KpoccoBep? (B TeHETHYECKUX aITOPUTMax).
1. Myranus

2. Kpoccosep

3. Omnepaunu KpoccoBep B FEHETUYECKUX ANTOPUTMaX He CYIECTBYeT.

4.  be3 pa3HUIIBL.

3aganue 4. HeifpoH j momydni Ha BXOA CHTHAJI OT YETBIPEX APYIUX HEHPOHOB YPOBHU BO3OYKICHUS, 3HAUCHUS KOTOPBIX
pasusl 10, -20, 5, 4 u cooTBeTcTBYIOIIME Beca cBsizell paBHbl 0.8, 0.5, 0.7 u -0.5 cooTBeTCTBEHHO. BhIuKciuTe curHan Ha
BBIXOJIC j-TO HEHpPOHA B ClTydae eClii YHKIINS aKTHBALMU HEHPOHOB €CTh rurepoonueckuii TanreHc (). Beibepute
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IIPaBUJIbHBIA OTBET:

. -

2. 0.2449
3. 03145
4. 05

5. -05

3aganue 5. JlaHO: HEHPOH ¢ QyHKIHElT aKTHBAIINK THIIA THIEPOOIIIYECKUI TaHTeHC ¢ TpeMs BXoJaMu. Bxoxsl Bce paBHHI 1 1
Bce Beca Takxke paBHHI 1. [lapamerp B Qopmyse runepOosnnueckoro Tanrenca paseH 1. Yemy OyzaeT paBeH BbIXo HeHpoHa?

Bapuanr 2

3amanue 1. UTo 0OBIYHO JJIMHHEE — AKCOH WJIH JICHAPUT?
1. AxcoH
2. [Henaput

3aganue 2. MOXXHO M IPUMEHSTH (YHKIIHIO aKTHBALMH THIIA «CTYIICHbKa) MPH METOIe 00yJeHHUsT 00paTHOTO
pacripoCcTpaHeHUsT ONTHOKH?

1. [Ma

2. Her

3aganme 3. Kakas U3 HIDKETIepeUUCIEHHBIX HEHPOHHBIX CeTeil eCTh CeTh C OOPATHBIMHU CBS3SIMH?
1. Cerp Koxonena.

2. Cerb XeMMHUHTrA.

3. Brxognas 3Be3ma ['poccOepra.

4. PammanpHO — 0a3KMcCHAs CETh.

3ananue 4. HelfipoH j moTydnr Ha BXOJI CHTHAJ OT YETHIpEX IPYruX HEHPOHOB YPOBHU BO30OYKICHHS, 3SHAUCHHS KOTOPHIX
pasusl 10, -20, 5, 4 u cootrBercTBYyromUE Beca csazeit pasubl 0.8, 0.5, 0.7 u -0.5 coorBeTcTBeHHO. Bhruncnure curnan Ha
BBIXOJIE j-T'0 HEHpOHa B cllydae eclii (QYHKIIMS aKTHUBALlMU HEHPOHOB eCcTh JIoTHCTHUecKast curmouna (). Beibepure
NpaBUIILHBINA OTBET:

1. -4

2. 025
3. -3.52
4. 1.7

3anmanue 5. JlaHo: HEHPOHHAS CETh C OJHUM CKPBITHIM ciioeM. Y ceTu | Bxo, 3 HelipoHa B CKPBITOM CJIO€ M OJIMH BBIXOA. UTO
OyzeT Ha BBIXOJE CETH B ClTydae, eClid Ha BXoje 1, Bce Beca paHsbl 17

I[OHOJIHI/ITCJIBHHC 3aJaHus:

3ananue 1. Kak B cetn KoxoHeHa onpenennTs, K KAKOMY KJIaccy OTHOCUTCS 00beKT?

1. Cpenu HeiipoHOB ciosi KoxoHeHa BEIOpATh TOT, Y KOTOPOTO 3HAYCHHUE MAaKCUMAIBHO.
2. Cerp KoxoHnena He paboTaer ¢ 3a1a4aMi KIIacCH(PUKAIHN.

3.  Howmep kiacca B cetn KoxoHeHa onpeaensieTcss KoOMOWHAIHEH BBIXOI0B.

3aganue 2. Jlana cetp X3MmuHra. [Tycts oOydaromue npuMepsl paBHBI:

a) {L;1;1;1}

6) {1,1,1,-1}

B) {1,1,-1,-1} u

r) {1,-1,-1,-1}

HarnmmmTe Hike, 4eMy OyzeT paBHa MaTpHIa BECOBBIX KO((UIINEHTOB EPBOTO CIIOS :

3aganue 3. MoXeT JIi OCIIe CTa X HHUNMAIN3AIUH MaTPHILA BECOBBIX K03()(UIMEHTOB CHHAIICOB CeTH XOonduiaa
BBINVISIZIETH CIEIYIOUIMM 00pa3oM?

3aganmne 4. Moxert 11 B ceTH Xomn(uiga KOJIHIECTBO 3aIIOMHHAEMBIX 00pa3I0B OBITH MEHBIIIE KOIMIECTBA HEHPOHOB?
1. [Ha

2. Her

3aganue 5. B uem 3aximodaercs 3a1ava KJracTepu3anii 00BEKTOB C TOMOIIBIO HEHPOHHBIX ceTeii? Hamummre Hipke.
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3amaHust U1 CaMOCTOSITEIbHOM paboThI:
CamocrostensHas padota Ne 1 — DBomronnst HHOPMAIIMOHHEIX CHCTEM.

OxapakTepu3yiTe OCHOBHbIE HAaIIPaBJIEHUS UCCIEOBAaHUM, TPOBOANUMBIE B 00JACTH UCKYCCTBEHHOTO HHTEIIEKTA.
IMpuBenuTe N3BECTHBIC BaM IIPHMEPHI HHTEIUICKTYalIbHBIX cucTeM. HazoBuTe ocHOBHBIE QyHKINH, pucynme MVC. Ha yem
OCHOBaHa MX peanm3anust? JlaiiTe KpaTKylo XapaKTepUCTHKY CHCTEM C HHTEIICKTYalIbHBIM HHTeP(eHicoM, 3KCIEPTHBIX
cucTeM, caMOO0yJaIOIIUXCSl CUCTEM U aJalTUBHBIX HHPOPMALUOHHBIX cucTeM. CHOpMyaHpyiHTe OCHOBHBIE OTINYHS
CHCTEM MCKYCCTBEHHOTO MHTEIIEKTA OT OOBIYHBIX MPOTPaMMHBIX CpelcTB. [lepeunicnnuTe n oxapakTepusyiiTe OCHOBHBIE
KOMITOHEHTHI CTATHIECKHX SKCIIePTHBIX cHCTeM. Kakoro mpoQuiIs crieruanucTsl IpUBIIEKAIOTCS T pa3paboTKH
sKcTiepTHBIX cucteM? KakoBsl ux ¢pyHknun? YeM OTIMYAIOTCS AMHAMUYECKHE SKCIIEPTHBIE CHCTEMBI OT CTATHYECKUX ?
OxapakTepu3yiTe KCIEePTHYIO CUCTEMY IO CIIETYIOIIUM apaMeTpaM: TUITY IPUJIOKEHUS, CTaAuH CYLIIECTBOBAHUS,
Macmrraly, THITYy TpoOJIeMHOI cpelibl, THITy pemaeMoii 3a1aui. Pacckaxiute 00 OCHOBHBIX XapaKTePHCTHKAX
WHCTPYMEHTANBHBIX CPEJICTB, IPeIHA3HAYEHHBIX VI pa3paO0TKH MHTEIUICKTYyaIbHBIX HH(OPMAIIMOHHBIX CHCTEM (YPOBEHb
UCIIONB3YEMOTO S3bIKa, MapaurMa MporpaMMHUpPOBAHUS; CIOCO0 MpeICTaBIeHNs 3HAHUH, MEXaHU3M BBIBOJA U
MOJIEJIMPOBAHUSL, CPEICTBA NPHOOPETEHNUS 3HAHHUH, TEXHOJIOTHN Pa3pabdoOTKU MPUIIOKEHUH).

Jomarmnee 3aganue. Hatinure B aTepHere ommcanns MMC. [laiite X cpaBHUTENBHYIO OIIEHKY. [loAT0TOBETE COOOIIEHNE 1
MHTEIUIEKT-KapTy, IOCBSIICHHYI0 KOHKPETHOH SKCIIEPTHOH CHCTEME.

CamocrostensHas pabota Ne 2 — HelipoHHBIe ceTH.

OnmmuTe MOAENb UCKYyCCTBEHHOTO HelipoHa. [IpuBenute npuMeps! epena-TouHbix GpyHknmit. Yto Takoe nepuentpon?
Kakwue moneny HelipoHHBIX ceTeli BaM n3BecTHHI? [IpoBenuTe cpaBHEHHE OAHOCIOWHBIX U MHOTOCHOWHBIX MHC. Kakumu
0COOEHHOCTAMH 00J1aJal0T PEKyppEHTHBIE M caMoopranu3yromuecs cetu? Pac-ckaxute o mogensax MHC Xondunaa u
KoxoHeHa.

JlaiiTe XapaKTEepUCTHKY OCHOBHBIX 3TallOB IOCTPOEHHS HEHPOHHOH ceTh. Pac-ckaxure o Mmeromax ooyuenust MHC
(xoppekuus o oubke, ooyuenue Xeb6a, copeBHOBAaTENbHOE 00yUeHHEe, METOl 0OPAaTHOTO PACIPOCTPAHEHHUS OLIHOKN).
OnumuTe aNropuT™M 00paTHOTO pacnpocTpaneHus ommokn. ChopMyIHpyHTE ero TOCTOMHCTBA M HeOCTAaTKH. Pacckaxure
00 m3BecTHBIX BaM criocobax peammsanun MHC. [{ng kakux 3ama4 nenecoodpasno npumerats MHC? KakoBsr yenoBus
npuMeHeHus Mojeneit storo tuna? Copmynupyiite OCHOBHbBIE IPOOIEMBI, BO3HHUKAIONIHE IPH IPUMEHEHHH HEHPOHHBIX
CeTeH.

ChopmynupyiiTe TOCTAaHOBKY MPUKIIATHON 33/1a41 SKOHOMHYECKOTO XapakTepa, Ul peIeHUsI KOTOPOH BOZMOXKHO 1
1enecoo0pa3Ho NPUMEHHUTs HEHPOHHYIO ceTh. OnuImunTe, Kak 3T0 MOXKHO cenaTh. OMUIINTe METOAUKY PEIICHHS 3a1a4
OIpeIeNIeHHOTO Kilacca MpH NOoJIep>KKe BEIOpaHHOTO IMporpaMMHoOro obecnedenus. IloarorossTe Habop conepKaTeNbHBIX
MIPUMEPOB [T 00yICHHsI HEHPOHHOM ceTH ¢ 3aaHHo# 1enbio. ChopMynmupyiTe MOCTaHOBKY COACPIKATSILHOMN 3a1a4u IS
pELIEHUST METOIaMU HEHPOHHBIX CETEH.

IMoaroToBsTe 0OYUAONIYIO U TECTUPYIOLIYIO BRIOOPKH IIPHMEPOB. BrIOepuTe TOMOIOTHIO CETH, BBIIOIHUTE IPOSKTHPOBAHUE
U peanuzanuio B cucreme Scilab unn Deductor (apyroit cucreme). ChopmynupyiTe MOCTaHOBKY 3a/1au¥l U3BICUCHUS
3HAHWUH JUTA PEIIeHNS ¢ IIOMOIIBIO TEXHOJIOTHH HEHPOHHEIX ceTel. [lonroToBpTe HEOOX0MMEIE TaHHBIe. BriOepuTe
TOTIOJIOTHIO CETH, BBITIOJIHUTE IPOSKTUPOBAHNUE U peann3anuio B cucreme SciLab nmu Deductor (NeuroSolutions nnm gpyroi
cucteme). CocraBbTe 3aJauy K1accu(UKauuy (AMarHOCTUKH) T PEIICHUS € ITOMOILbIO TEXHOJIOTUH HEHPOHHBIX CETEH.
IToaroroBbTe HEOOXOMMMBIC NaHHBIC. BBI-OepUTE TOMOIOTHIO CETH, BBIIOJHNTE MPOCKTHPOBAHHE U PEATH3ALIMIO B CHCTEME
NeuroSolutions (wnu apyro#t cucreme). ChopMmynupyiiTe 3a1a4y MPOTHO3UPOBAHUS JIJISI PEIISHHUS C TTOMOIIBIO TEXHOJIOTHH
HEeHpOHHEBIX ceTel. [ToAroToBeTE HEOOXOANMBIEC TaHHBIE. BEIOEpUTE TOMOIOTHIO CETH, BBIOTHUTE IPOEKTUPOBAHUE U
peanusarnmio B cucreme Scilab, Deductor, NeuroSolutions uinu qpyroi cucreme.

Jomarmaee 3aganue. [ToAroToBsTe COOOIMIEHNE MIIM HHTEIIEKT-KapTy 0 pa3paboranHoii n obydennoit MTHC B obnactu
SKOHOMUKH, Ou3Hece (Ipyroi mpobieMHoi 001acTn)».

CamocrostenpHas padota Ne 3 — HeueTkue 3HaHHS U CTIOCOOBI HX 00pabOTKH.

[TosicHuTE CMBICH TOHATHS «HEYETKOCTh» 3HaHUU. JlaliTe XapaKTepUCTUKY KOMIIOHEHTaM HeueTKOCTH. UTo Takoe
HeJeTepMUHIPOBAHHOCTh BEIBOAOB? Kakue cpecTBa crnefyeT HCIONb30BaTh B CUCTEMAX, 00/1adaloiX 3THM CBOHCTBOM?
[Mpoananu3upyiiTe KaKyro-T100 H3BECTHYIO BAM UIPy Ha ITPEAMET ee MalInHHOM peanu3anny. KaknMu npuemaMu
HE00X0AMMO 00eCIeYnTh KOMITBIOTEPHOTO UTPO-Ka B 3Toi1 urpe? Pacckaxute o criocodax yCTpaHEHHs MHOTO3HAYHOCTH.
[Touemy ee HeoOxonuMoO ycTpansaTh? [IpuBeauTe NprUMepBhI.

Kakumu crioco6amu MOKHO MPECTaBIATh M 00pabaTeiBaTh HeHaiexKHbIe 3HaHUA? [IpuBeanTe npuMepsl. OXapakTepusyiTe
CTI0co0BI 00pabOTKM HEMOTHBIX 3HAHHI B MHTEIUIEKTYANbHBIX CHCTeMax. [IpuBeanTe cOOCTBEHHBIH IPIMEp TOSBICHNS
npotuBopedns B toruueckoit IC npu gobaBneHUH HOBOTO 3HaHUS. Kakue mpenMyIecTBa 0 CPaBHEHHUIO C TOTHYECKUMHU
umMeror (pperimoBble cuctembl? Uto Takoe abmykuns? Jalite opmanabHOE onpeneneHre U 00bICHUTE, YeM OHa OTIIMYaeTCs
oT Aenykuuu. IlpuBenure npumepsl.
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[aiite onpeneneHne MOHATHH «IMHTBHCTHYIECKAs IEPEMEHHA» U «HEYETKOE MHOXKECTBOY, MOSICHUTE MX Ha IpuMepe. Kakue
oIepaIy MOKHO BBIIOJIHATE HAJl HEUETKUMH MHOXKeCTBaMU? PaccMoTpuTe MaTeMaTH4ecKye ONepaluy HaJl HeUeTKU-MU
MHO>KECTBAMU: JIOTIOJTHEHHE, 0OBEJUHEHNE U NIEPECEUEHNE MHOXKECTB.

JaiiTe onpeneneHre HEUSTKOTO OTHOIICHHS M PACCKaXXHUTE O CBOIMCTBAaX HEUETKHUX OoTHOMeHWH. Kaknm oOpasom u ¢ kakoi
LEIBIO UCTIONB3YIoTCs HeueTkue oT-HomreHust B U C? Uro takoe HeueTkas nMIuimkanusi? Kakumu cmoco6aMu ee MOXKHO
peannu3oBaTh Ul IPABUII C OJHUM BBIXOJOM U ABYMsI BeixoAamu? IIpuBeanTe npumMepsl. PacckaxuTte o HEYETKOM
JIOTHYECKOM BBIBOJIE. UeM OH OTJIMYAETCS OT YETKOTO JIOTHYECKOTO BhIBOA o mpaBmwiy Modus Ponendo Ponens. [laiite
oTIpezieIeHie KOMITIO3HIINK HeUSTKUX OTHOIICHHH.

[TpuBeau—Te npumMep HeueTKor KoMno3ulmu. Pacckaxure 06 opranuzanuu IC ¢ HEUETKUM JOTHYECKUM BBIBOJIOM. Kakue
CIIOCOOBI UCIIONB3YIOTCS B TAKMX CHCTEMax JUIsl ITPeICTaBICHHs 1 00paboTku 3HaHui? [loaroToBbTe COOCTBEHHBIE HAOOPHI
HEYETKUX TPAaBIII IS PeaTN3allii B CHCTEME C HEUYETKUM BBIBOJIOM.

Pa3paboTaliTe HHTEIUICKTYaIbHYIO CHCTEMY C HEUSTKUM IIPEACTABICHIEM 3HAHHUHN JUIS peIIeHUs] HeOOIbIION MPUKITaJHOH
SKOHOMUYECKOH MM YIIPaBIeHUECKOH 3aauH.

JomarmHee 3aganue. Paspaboraiite B3 HeOomboro odbeMa ¢ HEYETKHM IIPEACTaBICHHEM 3HAHHH.

CamocrostensHas pa6oTa Ne 4 — DBONIOINOHHBIE aHATIOTUH B HCKYCCTBEHHBIX MHTEIIEKTYaIbHBIX CHCTEMAX.

[NepeuncnuTe OCHOBHEIE HAIIPABIICHHS SBOJIOIOHHOTO MOAEIHPOBAHHUS 1 IIPHBEANTE OCHOBHBIEC (haKTOPHI, OTIPEEIISIOIINE
Hen30eXHOCTH dBomonui. Kakue arroputmsl Ha3eiBatoT reHeTndeckumMu? ChopMynupyiite OCHOBHBIE 0COOCHHOCTH
TEeHEeTHYECKUX aIropuTMoB. OXapakTepu3ylTe MpoCcToi reneTuyeckuit anroputm. [lpusenute npumep. Onuinre
OTIepaTOpPhl PEIPOIYKINH U KPOCCHHTOBEPA B IIPOCTOM IeHeTHIeckoM anroput™e. [Ipuseaure npumepsl. [IpuBennte
MPUMEpPBI UC-TI0JTE30BAHMUS IIPOCTOTO TEHETHUECKOTO aJITOPUTMa JUIS BhraucieHus GyHkiwH f(x) = x4 Ha naTepsane [0, 1, 2,
3.4].

CocraBbTe MIPUMEPHI, WLTIOCTPUPYIOIINE PadOTy ONepaTopoB PEIPOIYKINH, KPOCCHHIOBEPa, MyTalluy U WHBepcuH. Jaiire
XapaKTePUCTHKY MOHATHIO «CXeMa» B IPOCTOM IFeHETHUECKOM aJITOpuTMe. PacckakuTe 0 Ha3HAYSHUH U CIIOCO0aX MC-
nonb3oBaHusA cxeM. [IpuBennte npuMepsl. Pacckaxure o hpyHIaMeHTaNBHON TeopeMe TCHeTHIECKOTO alrOpUTMa.
[MpuBeauTe mpuMep NpUMeHEeHUs GyHIaMEHTAIBHON TeOpEeMbl TeHETHYECKOTO anroputMa. Pacckakure o
KIaccH(OUIMPYIONIHMX crcTeMax Xoiutanaa. [Ipusenure mpumep.

INepeuncnuTe OCHOBHBIE 3TAllbl TEXHOJIIOTHH TEHETHYECKOTO IIPOTPaMMHUPOBaHUA. B 4eM 0COOEHHOCTH HBOTIOMOHHOTO
nporpamMupoBanust? [IpuBeanTe OCHOBHBIE MIark 000OUIEHHOTO ATOPUTMAa SBOJIIOLMOHHOTO MTPOrPaMMHUPOBAHHUSL.
OxapaxTepHu3yiTe METOJ] SBOJIIOLIMOHHBIX CTpaTeruil. B ueM ero otinuyue oT 3BOIIOLUOHHOTO IPOTPAaMMHUPOBAHUS U OT
TEHETHYECKUX aJropuTMOB? PacckakuTe o MpUMEHEHUH YBOJIONUOHHBIX BeruncieHui B UMC. Kakum 06pa3om MprUMEHSIOT
I'A s 0Oy4aeHust HEeHPOHHBIX CeTer?

[TpuBeauTe HeOOMBLION copepKaTeNbHBIN IPUMEpP, IEMOHCTPUpYIOMMKA puMeneHue I'A st dopMupoBaHus
MIPOAYKLIMOHHBIX NPaBHJI UHTEIIEKTYaIbHOW CU-CTEMBI.

Jomamraee 3ananue. ChopMymupyiiTe TpUKITaTHYIO 3KOHOMIYIECKYIO WIIH YITPABICHUECKYIO ONTHMH3AIMOHHYIO 3a71a9y H
OTIMIINTE €€ pellieHHe C MPUMEHEHHUEM TeHETHUECKOTO allTOpPUTMA.

CamocrostenbHas padota Ne 5 — IHTeNIeKTyanbHbIC MYJIbTHATCHTHBIC CH-CTEMBI.

Pacckaxxute 0 CYIHOCTH MYIIbTHATEHTHBIX TEXHOJOTHUH. UTO MoApa3yMeBaeTcs MO areHTOM M KaK OH MOXKET OBITh
peanuzoBan? Kakumu cBOCTBaMHU 00JIaIal0T «MHTEIUICKTyallbHbBIC areHThI»? JlaliTe XapakTepHCTHKY apXUTEKTypam
MYJIbTHAreHTHBIX cucteM. CHopMyIHpyHTe OCHOBHBIE IPOOJIEMBI, BOSHUKAFOIIKE IPH MOJICTHPOBAHHN KOJJICKTUBHOTO
TTOBEJICHUST MHTEIUIEKTYyIbHBIX areHTOB.

OxapaxTepHu3yiiTe OCHOBHBIE MOJAEIH KOOPAWHAIIMY OBEACHHUS ar€HTOB B MYJbTHAar€HTHBIX CUCTEMaX: TEOPETUKO-UTPOBBIE,
MOJICTTH KOJUICKTUBHOTO MOBE/ICHHS aBTOMATOB, MOJICIIH TNITAHWPOBAHMUS KOJUIEKTHBHOTO TTIOBECHUS, MOJIENN HA ocHOBe BDI-
APXUTEKTYp, MOJICTH KOOPAMHAIMH MTOBEJCHUS Ha OCHOBE KOHKYpeHIINH. CHOpMYITHpYHTE MOCTAHOBKH 3a71a4 KOOPIUHAIINN
MOBEJICHHUS] areHTOB HA OCHOBE MOJIETIH ayKI[OHA.

[TpoBeauTe CpaBHUTEIBHBIN aHATN3 CBOWCTB MOOMIIBHBIX M CTATHYCCKUX areHTOB. ONHUIINTE TEXHOJIOTUIO IIOCTPOCHUS
MYJIBTHAreHTHBIX CHCTeM. [Ipu—BemuTe MpuMepsl HHCTPYMEHTAIBHBIX CPENICTB, MPEeAHA3HAYCHHBIX I AToM 1end. [lepe-
YUCITUTE OCHOBHBIC TIPEUMYIIECTBA HHTEIUIEKTYa IbHBIX TIOMCKOBBIX MYJIbTHATEHTHBIX CHCTEM TIepe]l TPAIUIIHOHHBIMHU
cpencrBamu noucka uadopmanun. [ Kakux 3a1a4d aKTyalbHO IPUMEHEHHUE MYIIbTHATCHTHBIX TexHotoruii? [IpuBeaunte
npumepbl. CopMyITupyiTe coaepKaTeTbHBIA TPHUMEp 3a1a41 KOOIIEPaIlHy U TIOKAKUTE BO3ZMOKHBIN CIIOCO0 ee pelIeHus
CpelcTBaMU MYJIbTHATCHTHBIX TeXHOJOTHH. [Ipr-BenTe mpuMep 3a1a4i KOOPAWMHAIIUH KOJUICKTHBHOTO MTOBEICHUS, JUIS
pEeIIeHNsT KOTOPOH aKTyalbHO MMPUMEHEHUE MYIbTHATCHTHBIX TexHoJorwid. ChopMymupyiiTe IPUHINI KOOPIUHALINN 1
MpaBHJia HOPMATHBHOTO MTOBEACHUs areHTOB. CIIPOSKTUPYITE CTPYKTYPY MYJIbTHATEHTHON CHCTEMBI JJIsl peain3aliii
KOHKPETHOTO BUPTYaJIBHOTO NPeAnpusATH. OMUIINTE BUABI areHTOB, HX (QYHKIUH U CIIOCOOBI BO3MOKHOH pean3alyy.
OxapakTepu3yiTe MEXaHU3M KOOPIUHAIINY TTOBEICHHS areHTOB.

Jomamrnee 3ananue. CopoeKTUPYHTE HHTEIUIEKTYaIbHYIO MyTbTHATCHTHYIO CHCTEMY JJIs pelleHns] TPUKIIaTHON 3a/1a4H B
007aCcTH 9KOHOMHUKH, YITPABICHUS (apyras 00J1acTb).
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[Ipaktuyeckas padota 1
[IporpamMMHas peanu3arivisi HSHPOHHOM ceTH Ha si3bike Python
ITocraHoBka 3agaun

Jlansr nBa m3o06pakenust. Heo6X011MMo HCTIONB3yst HEHPOHHYIO CeTh PACIIO3HAThH HA IEPBOM H300pakeHNH PyKH U JIUIA
JIFOZIeH, PacIo3HATh PYKHU M JIMLA JIOfield HA BTOPOM M300paKeHHH, U ONIPEACIIUTD, ObLIO JIM U3MEHEHHE MO3UINI
pacro3HaBaeMbIX 00BEKTOB Ha IIEPBOM N300paKEHNH ¢ NO3UIUSIMU Ha BTOPOM N300paKEHUH COOTBETCTBEHHO Ha 3aJaHHYIO
BenmuuuHy. Eciy mo3umms n3MeHnIach, OIOBECTUTE 00 3TOM B IIPOTPaMMe.

JlaHHYIO 3a/1a9y MOXKHO PacCMaTPUBATh KaK JETEKTOP ABIKCHUS 3aJJaHHBIX 00BEKTOB U B JaTbHEHIIEM YIydIINTh 10
3axBaTa U300pa’KeHHs C KaMep U CPaBHEHUEM JIBYX CIIEAYIOIIMX APYT 3a APYrOM KaJpoB.

Br160p cpenst pa3paboTku

Jlnst co3paHust JaHHOTO NPOEKTa HeOOXOANMO HCIIOIb30BaTh SI3BIK ITporpaMmupoBanus Python ¢ mpexycTaHoBICHHOI
oubmoTekoit Keras. [l ero GyHKIIMOHHPOBAHMS, HEOOXOIMMO BEIOPATH U3 Y)Ke MPEIOCTaBICHHBIX IPEI00YICHHBIX CeTeH
BBIOpaTh HanboJIee TOAXOISIIYIO IO CKOPOCTH X TOYHOCTH Paclio3HaBaHMs. Tak xke, MpeABapUTEIbHO HEOOXOAUMO CO3/1aTh
JlaTaceT, CoAepKaluii MeTKH BXOJHBIX H300paXKeHHH ¢ MO3UIIMOHUPOBAHUEM KaXKAOTO Paclo3HaBaeMoro oobekTa. Js
CO3JJaHUs JaTaceTa UCIoIIb30BaNachk mporpamMma labelimg, ¢ moMomIpI0 KOTOPOH OBUTH co3aaHbl XMl (aifiIsl ¢ pa3MeTKON pyK
1 JIVI JIFofied Ha m300pakenud. [Tocie gero, manHsre (aiisl ObITH IIpeoOpa3oBaHkl ¢ MOMOIIBI0 python ckpuiTa B (haiisl
3amucH, ucnonszyemele Tensorflow object detection API. Ha BeIGOp, AaHHas mporpamMma mpeAaoCTaBisieT OONBIION CIIEKTp
HEMPOHHBIX CETEH, KOTOPBIE OTIIMYAIOTCS CBOEH

apXHUTEKTypoii. B kagecTBe nmpumepa, ObIIa UCITONIB30BaHA CBEPTOYHAS CETh, C Ha3BaHMeM “‘ssd_mobilenet v2 coco”. Ona
SBISIETCS caMOi OBICTPOIl U3 BCeX MMEIOIUXCS [0 CKOPOCTH, HO CaMO HETOYHOH IT0 paclo3HaBaHUIO 00BEKTOB. B
GONBIINHCTBE CIY4aeB, €€ UCTIONB3YIOT AJIsl PACHO3HABAHUS 00BEKTOB B peaJbHOM BpEMEHH Ha KaMepax MOOHMIBHBIX
tenedonoB. K maHHO# ceTy, nprnaraercs KOHGUTYPaIHOHHEIA (aiii U1 ee HaCTPOMKH, IIe MOXKHO yKa3aTb TaKHe
TapaMeTpsl Kak CKOPOCTh 00ydeHUs, (DYHKITHH aKTHBAIlMH HEHPOHOB, criocob o0ydeHus HelpoHHOH ceTw. [Tocie
HACTPOWKH, Yepe3 KOMaHIHYIO CTPOKY OBLIT 3aMyIeH Mpoliecc 00ydeHHs Ha JaHHBIX, KOTOPbIe ObIIM OATOTOBIICHEI PAHEe C
nomo1sko labelimg. HecMoTpst Ha TO, 4TO Bee mapaMeTpsl uist 00ydeHHs ObUIM YCTaHOBJIEHBI A1 MUHUMAJIBHOM 3aTpaThl
pecypcoB KOMITBIOTEpa, porece 00ydeHHsT HeHPOHHOH CeTH I10 IoJIcyeTaM MOT OBl 3aHATh IIPOJOIDKATENbHOE BpeMs. Ha
KaXIbIi Mar 00ydeHust HeHPOHHOM ceTH B cpemHeM yxoamio mo 60 cexyrnn. s HOpManbHOTO (GyHKIIMOHUPOBAHUSL
HelpoHHO# ceTn HeoOxoauMo Obl1o mpuMepHO 20000 1maroB, YTo 3aHsU10 OB NpUOIM3UTENBEHO 330 YacoB, MO3TOMY, TaHHBII
CMoco0 peann3aluy He TOAXOAMA IJIs BBITOJHEHHS 3a/1a4H.

Jist co3maHust mporpaMMBbl OyeT uctosib3oBaH (peiiMBopk Keras, st Python, mo3Bosnsttomuii co3nath HEHPOHHYIO CETh U
n30exaTh IpobIieM ¢ GONBIINM IEPHOTOM ee OOYIEeHUS.

Omnucanue ajJiropuT™Ma peajm3anunu

JIroboe n300parkeHne, MOKET OBITh MPEACTABICHO B BUIC ABYXMEPHOTO MaCcCHBa, HHICKCAMH KOTOPOTO SIBIISIFOTCS
KOOPJIMHATHI TTHKCENIeH H300pakeH s, a MX 3HAYCHUSAMHU MaCCHB, cocTosAIMi u3 3 aneMeHToB (R, G, B), B quanazone 0-255.
Taknm 00pa3oM, KaKI0H TOUKe H300pakeHHUs 0THO3HAYHO COOTBETCTBYET TPH YHCIA, ONPEICIISIONNE ee IBET.

B nanbheiimem, ¢ nomonsto 6ubnuotexku Keras mianupyercs co3iaTb MOAENb CBEpPTOYHON HEeHpOHHOM ceTn Sequential,
KoTOopas OymeT oOy4eHa Ha oOyJarolei BBIOOPKH CO3MaHHOM B mporpaMMe labelimg, koTopas ymporiaer padoTy BbIICTCHHS
00BeKTOB Ha n300pakennu. [Tocne oOydeHuss HeHPOHHOI ceTH, ¢ oMoIbio OnbHoTekn OpenCV (OnbIHOTEKA
KOMITBIOTEPHOTO 3peHHs) Oy/eT IPON3BOAUTECS IPeoOpa30BaHKe U 3arpy3Ka JaHHBIX H300paKeHUH B ONEPATUBHYIO IAMSTH
KoMIbloTepa. M300paskeHus OyayT mepenaBaThcs Ha BXOA 00y4eHHOH HEHPOHHOIT ceTH, KoTopast OyJeT BBIIEIAT 3aJaHHbIC
00BekTH. JlaHHBIe 00BEKTHI OYIyT XPaHUTHCS B MACCHUBE, KaKABIA 3JIEMEHT KOTOPOTO OyAeT UMETh MO3HITHIO X U Y, BEICOTY U
MIMPUHY h 1 W COOTBETCTBEHHO.

IMpakTrueckas pabdora 2
[Mpunnune! co3panus u ooydenuss MHC B cucreme Deductor Studio Academic
Ilens paboTHI - MO3HAKOMUTRCS C IPUHIIUIIAME CO3JJaHUS U 00ydeHHs UCKyCCTBEHHBIX HeiiponHbIx cetelt (MHC) Ha nmpumepe

PELLICHUS NPaKTHISCKO 3a1a4un KJIaCTepU3alii JaHHBIX B MPOIPAMMHON CHCTEME MHTEIICKTYa IbHOTO aHANIM3a JaHHBIX
Deductor Studio ¢pupmer BaseGroup Labs. DTo 03BOJIHT COBEPIICHCTBOBATH HABBIKM YJAIIMXCS B PEIICHAH 3a7ad C
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MIPUBJICUCHNEM METOZ0B HAyIHOTO HanpaBieHUs «VICKyCCTBEHHBIH HHTEIIEKT, a TAKXKe TP CO3JaHUH MHTEIUIEKTYaIbHBIX
UH()OPMALIMOHHBIX CUCTEM.

3ajaun NpakTHUECKOH paboThI:

- OCBOWTH MPUHIHUMEI padoTsl B cucteme Deductor;

- HAYIHUThCA CO3/aBaTh M 00y4aTs camoopranmsyromytocs MHC nist pemenuns 3amadu KIacTepuU3alliy JaHHBIX;
- CaMOCTOATENBHO PEIIUTDh 3aJaHus 1a00paTOpHOI pabOThl B COOTBETCTBUU C U3JIOKEHHBIMU TEOPETHUECKUMU U
MPAaKTHYECKAMH TTOJIOKCHHISIMH.

[TpomomKUTENEHOCTH IA00PATOPHOI PabOTHI - 4 yaca. [lepBbie 1Ba Yaca OTBOJATCS HA 03HAKOMIICHHE C METOTUICCKUMH
ykazaHusMH (11.1-3), ocTaBIIKecs Yackl pacCUMTaHbI HA pellieHre MHIUBUIyaIbHBIX 3aJaHui K JabopaTtopHoii padore (11.4) u
odopmiIeHne oTYeTa IO Pe3yNIbTaTaM HX BBIOJHEHHUSI.

Pe3ynpTaThl, OTy4eHHBIC IPH BHITIOIHEHNH JTA00paTOPHOM PaOOTHI, TAKXKE MOTYT OBITH HCIIOJIB30BAHBI CTYICHTAMH TAaHHBIX
CIIEIMATBbHOCTEHN IPU KYPCOBOM H AUIUIOMHOM NPOSKTUPOBAHUH.

MNOPAAOK BBIIIOJTHEHW S PABOTBI

[NocnenoBaTeNbHOCTD BBIIOIHEHHS 1A00PATOPHOH pabOTHI:
1. W3yauts TeopeTHdecKue MOJ0KEHUS U pa300paTh MpeangaraeMele B METOJUIECKIX YKA3aHHUSIX IPHMEPHL.
2. Pemntp npunaraeMele HHAMBUAYAJIbHBIE 3alaHUS.

TEOPETUYECKHWE CBEAEHU A

HelipoHHBIE ceTH, NCTTOIB3YIOMINE TIPHHITUITEI 00YIeHUs 0e3 YIUTels, 9aCTO OTHOCAT K CAMOOPTaHU3YIOIIUMCS, & IMCHHO
CIIOCOOHBIM 0COOBIM 00pa30M IpyNIupoBaTh U 0600maTs nHGopManuio. [IpuMepoM Takoi CeTH ABISETCS
camoopranusymomascs kapra KoxoneHna.

IMpouecc 0Oy4eHus Oe3 yauTens, Kak U B cIydae 0OydIeHHs ¢ YIUTeNeM, 3aKIII0YaeTcs B TOJCTPAaUBAHNH BECOB CHHATICOB.
ITpm 3TOM HX TOACTPOIiKa MOKET MPOBOJUTHCS TONBKO HAa OCHOBAHNH MH()OPMAIINH O COCTOSIHUYM HEHPOHA U yKe
MMEIOIINXCS 3HAYEHUSX BECOBBIX KOA(PPHUIINEHTOB.

Cpenut aIrOpuTMOB, ITpeIHA3HAYCHHBIX A JAaHHOTO THIIA 00YIEHHS, MOXKHO BBIICIUTH [IBA - IIPEATIOKEHHBIX Xe000M 1
KoxonennoM. Kaxslit 13 HIX IMEET CTPOTYIO MAaTEMaTHIECKYIO TEOPHIO, a TaKkkKe psax Moaudukanuii. OxHAKO IMEHHO
MoJienb o0ydeHus 0e3 yuautens, npemiokernas T. KoxoneHoM B 1984 rony u sBISIOMIAsCS KITACCHUECKOH, MOTydrIIa
HanboJblIee PaCIPOCTPaHEHHE ITPU PELIEHNH NpaKTUYecKHX 3agau. [IpuuunaMu 3Toro ABNIsIOTCs 60nee ToyHas paborTa, a
TaKke OJIN30CTH 3aJI0’KCHHBIX B HEH UIIeH K peaTbHOMY (pYHKIIMOHHPOBAHUIO MO3Ta.

Anroput™ KoxoHeHa TaeT BO3ZMOXHOCTB CTPOUTH HEHPOHHYIO CeTh JUIS Pa3ZieIeHHs BEKTOPOB BXOIHBIX CUTHAJIOB HA
noarpymmsl. CeTb COCTOHUT U3 N HEHPOHOB, 00Pa3yOMIUX MPSAMOYTOIBHYIO PELIETKY Ha INIOCKOCTH (puc. 1). DeMeHTsI
BXOJIHBIX CHTHAJIOB IIOJAIOTCS HA BXOJBI BCEX HEHPOHOB ceTH. B mporecce paboThl aJlropuT™Ma HacTPanBaroTCs
CHHAITHYECKHE Beca HEHPOHOB.

BxopmHble curaaisl (BeKTOpa JEHCTBUTENBHBIX YHCEIN) TOCIEA0BATEILHO IPEABSIBILIOTCS CeTH. JKeTaeMble BEIXOIHBIC
CHTHAJBI He ompeaernstorcs. ITocae Toro kak ObIIO NPeabsABIEHO JOCTATOYHOE YHUCIIO BXOJHBIX BEKTOPOB, CHHAIITUIECKHE
BE€Ca CETH OMPEEIAIOT KJIaCTEPHI.

Jlis oTHeCeHH 00BEKTa K KJIacTepy HE0OX0IMMO HAWTH KIacTep C MUHUMAJIbHBIM PacCTOSHHEM OT 3TOTO 00BEKTa J10
IeHTpoua knacrepa. Kak mpaBuiio, Ui 3TOTO UCIIONIB3yeTcs pacueT EBKIMI0BA pacCTOSHUS UM PACCTOSHHUS X EMMHUHTA.
B pesynbraTe penienns 3a1auu KIacTepH3aLMHU [IOTy4aeTCs KapTa KIacTepoB, Ie OIU3KO pacloIOKEHHBIM KilacTepam
COOTBETCTBYIOT OoJiee OM3KHe IPYT K APYTY BXOJHBIE BEKTOpa HEWpoceTH. Bee 3To M03BOIsIeT BEITOIHATE HATTISIHOE
YHOPSI0YMBAaHUE MHOTOIIAPaMETPHIEeCKOl nHpopMamy. BaxHO, 9TO IPH 3TOM MOTYT OBITE OOHAPYKEHBI HEOXKHUIaHHbIE
CKOIUIEHHMS «OIM3KUX» TaHHBIX, TOCIEAYIOast HHTEpIpETaIis KOTOPBIX MOIb30BaTENEM MOXKET IPUBECTU K MOIYYEHHUIO
HOBOTO 3HAaHHS 00 HccIenyeMoM 00BeKTe.

PaccmoTpuMm maru mporecca 00ydeHust HEHPOCETH MO alropuTMy, peanoxkeHHoMy Koxonenom. OTMeTHM, 4TO B JAHHOM
cllydae 1moJi HeWpOCeThIO TIOHUMAETCs OJTHOCIIONHBIN TiepcenTpoH — ciioit KoxoHeHa.

[Iar 1. Uaumuanu3anms ceTH.

[Tar 2. Cetu npenbsBIsETCS HOBBIA BXOHOM BEKTOP.

Iar 3. Beruncnsiercst EBKIMI0BO paccTosiHUE 10 BceX HEUPOHOB cnost KoxoHnena

Iar 4. HactpauBaeTcs «HEHPOH — MOOETUTEbY U €r0 COCEIH.
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Iar 5. IToTopstorcs mward co 2 1no 4 st Kaka0ro BXOJHOIO BEKTOPA.

IMocne oOyueHus KacTepU3anus BEITOIHAETCS IOCPEICTBOM MI0Ja4U Ha BXOJ| CETH UCIBITyeMoro BekTopa. Heilpon co
3HA4YE€HHEM, PaBHBIM €IUHHUIIE, SIBISETCA HHIUKATOPOM KIlacTepa.

Jliis onpenienieHus BRIXOAHBIX 3HaUeHHMH ciiost KoXOHEeHa HCIOIb3yeTcst MPaBIIIO «IIOOSTUTENh MMoydaeT Bee». CorlacHO eMy
JUISL JaHHOTO BXOJHOTO BEKTOpa TOJIBKO OJHH HelpoH cios KoxoHeHa BeIIAaeT eANHHUITY, BCE OCTAIbHBIC — HOJb.
MakcuManbHbBIM 3Ha4eHHEM S 0OBABIIAETCS «IIOOEAUTENEM» U €TO BBIXOJ] YCTaHABIMBAETCS PABHBIM €UHULIE.

OO0yJaronuii arOpUTM HaCTpanBaeT CHHANITHYECKUE CBSI3H B OKPECTHOCTH «ITOOCMBIIIEr0o» HEHPOHa TaKMM 00pa3oM,
4TOOBI OHU OBUIM ITOXOXXMMH Ha BXOAHOW BekTop. CHavasia B 3Ty OKPECTHOCTh MOTYT BXOANTH BCe HEHPOHEI ciost KoxoHeHa,
OJIHAKO B Ipolecce 00yIeHUs CeTH TaKue 30HbI COCEICTBA OYAYT CyXKaThesi, 00pa3yst TOMOIOTHYECKHE 001acTH (KapThl),
KOTOpPbIE COOTBETCTBYIOT ONPE/ICIICHHBIM BXOJHBIM BeKTopaM. Tak, Ha puc. 2 noka3aHsl 30HbI cocezcTBa (Cj) B pa3inyHbIe
MOMEHTHI BpEMEHH JUI HelfpoHa j, KOTOpPBIE YMEHBIIAIOTCS B ITpoIiecce 00ydeHns

cetu. B pe3ynpraTe (pakTHUECKH BO3HUKAET IPYIIHPOBKA BXOJHBIX BEKTOPOB B KIIACTEPHI, KAXKABIH U3 KOTOPBIX
acCoIMUpYeTCs ¢ Ompe/ieIeHHbIM HelipoHoM. [Tono6HsIit npuHimn ¢pyHkimonupoBanus MTHC n3Becten kak
caMoopranusyromuecst Kaptsl KoxoHeHa.

CyIIeCTBYIOT pa3HyHbIE MPOTPAMMHBIE CPEACTBA, peau3yrolue aaroput™ KoxoHeHa st kiacrepusanuu JaHHbix. OmHO#M
U3 HUX, OTIHYAIoIeiics yIo0HbIM HHTEP(ECOM U MPOCTOI UCHONB30BAHUSL, SIBISETCS IPOrPaMMHast CHCTEMa
WHTEIUIEKTYaIbHOTO aHann3a AanHbeix Deductor Studio ¢pupmer BaseGroup Labs.

3. MOPAJOK PABOTBI B CUCTEME DEDUCTOR

B xavecTBe npuMepa NpUMEHEHHs] CaMOOPTaHU3YIOIMXCS KAPT PACCMOTPHUM pELICHHUE 3aJa4l KJIaCTepU3aluy TUIIA [IBETKOB
UpHca Ha OCHOBE MX XapaKTEpUCTHK. DTa 3a/laua, M3BECTHAs KaK «HpHChl Duiepay, OTHOCUTCS K TECTOBBIM M BXOIUT B
TPYIITY 33124 JUIs HCCIETOBAaHNS BO3MOXKHOCTEH HelipoceTeBoro Moaenuposanus (mpoekt ELENA - Enhanced Learning for
Evolutive Neural Architectures). /Iyt mocTyna k JaHHOMY IpUMepy caexyeT oTKphITh (aiin «C:\Program Files\BaseGroup\
Deductor\Samples\Demo.ded», a 3aTem BeIOpaTh «IIprMep Ki1acTepusaluy ¢ MoMOIIbI0 KapTel KoxoHeHay.
XapaKTepHUCTHKH [IBETKOB COOTBETCTBYIOT Ha3BaHUSM CTOJIOIIOB TAOJIHIEL. 3a/1a4a COCTOUT B TOM, YTOOBI OIPENICIUTH 10
pa3IMYHBIM TapaMeTpaM IBeTKa ero kiacc. IIpeamonaraercs, 9To IBETH OJHOTO KJIacca NMEIOT CXOXKHE 3HAUCHUS
[apaMeTpoB, ClIeJOBATEILHO, OHU JIOJDKHBI PACIIOIaraThesi B OJHOM KJIacTepe.

ITponecc popmMHupoBaHHs KapPThI STHX KJIACTEPOB 3aKJIIOYAETCS B BBIIIOJHEHUHM CIIEAYIOIIEH MTOCIICJOBATEIBHOCTH JEHCTBHI.
Ha nepBoM miare HacTpanBaeTcsi Ha3HAYECHUE CTOJIOI[OB TAOJIHIIEL, TIPH ATOM BXOJHBIMH JaHHBIMU CUHTArOTCA «J{mmHa
gamrenucTukay, «lllupuna gamenucrukay, «/nnHa nenectkay, «lIupuna nenectkay, BeIxogHbIMI — «Kitace mBeTkay.

Ha BTOpOM I11ar¢ HEOOXOANMO HACTPOUTH CIOCO0 pa3/eneHns] HCXOIHOTO MHOXKECTBA JaHHBIX HA TECTOBOE U oOyJaroliee, a
TaKKe KOJINYECTBO MPUMEPOB B TOM U JIPYrOM MHOKECTBE.

Cremyrommii mar mpeagaraeT HaCTPOUTh MapaMeTPhI KapThl (KOJIMYECTBO sueek o X U 1o Y, ux GpopMy) u mapameTps
00ydeHus (cocod HaYaTbHON MHUITUATU3AIIH, TUIT (PYHKIIMU COCECTBA, IEPEMEIIUBATh JIH CTPOKH 00y4aroImIero
MHOJKECTBA U KOJIMYECTBO 30X, Yepe3 KOTOPbIe HEOOXOANMO MEPEMEIINBAHHNE).

Ha geTBepToM mmIare HacTpaUBaroOTCS MMapaMeTPhl OCTAHOBKH OOYICHUS

Ha msToM mrare HacTpanBaroTCs OCTAIbHBIC TApaMeTPhI O0YIEHHsS — CIOCO0 HavaIbHON HHHIHATH3ANUH, THI (PyHKINU
COCEJICTBA U TaK’Ke apaMeTphl KIACTepH3aLMU — aBTOMaTHYECKOE OTIPE/SIICHHIE YHCIIa KIIAaCTEPOB ¢ COOTBETCTBYIOLINM
YPOBHEM 3HaUMMOCTH 00 (HHKCHPOBAHHOE KOJINYECTBO KiacTepoB. [IpenocrasisieTcss BO3SMOXHOCTE HACTPOUTH
MHTEpBaIEI 00ydeHus. Kaxkaplit mHTepBat 3a1aeTcsl KOJIMIEeCTBOM 310X, PAIYCOM U CKOPOCThI0 00ydeHns. Uncio
KJIaCTEpOB VISl pACCMaTPUBAEMOM 3a/1auM YCTaHABINBAETCS PABHOE TPEM.

Ha nociennem nrare 3amyckaercst caM Ipouecc o0ydenus. [1pu 3Tom Bo Bpemst 00ydeHHsI MOTYT OBITh IPOCMOTPEHEI
KOJIMYECTBO PACTIO3HAHHBIX IPUMEPOB M TEKYIINE 3HAUCHUS OIIHOOK.

Jlanee mocie HACTPOHKH MapaMeTPOB 0TOOPaKEHHSI MOTYT OBITh TPOCMOTPEHBI PE3YNIbTAThl KIACTEPU3AIMU JaHHBIX, HA
OCHOBE KOTOPBIX MOKHO PEIIHTH U 337a4y IPOTHO3UPOBaHMs. B 5TOM ciydae pe3yabTupyromiee nose (To, KoTopoe
HEeo0XO0IMMO CIIPOTHO3MPOBATh) B IIOCTPOCHUH KapThl HE ydacTByeT. [locie kiactepusarny, HCIob3ys quarpammy «dro-
€CIII» MOXHO IIPOBECTH 3KCIEPUMEHT. AJITOPUTM OIpe/IessieT TOUKY IPOCTPAHCTBA, TAE PACIOTI0KEHBI BBEICHHBIC IS
NPOTHO3a JaHHbIE, 3aTE€M OIPEeIENIsIeT, K KaKOMY KJIacTepy MPUHAICKHUT JJaHHask TOYKa, U TIOJICYUTHIBACT CPEAHEE 10
PE3yIBTUPYIOLIEMY ITOJII0 BCEX TOUEK ITOTO KIIaCTepa, 4To M OYyIEeT pe3ylbTaToM IPOTHO3a (JUIS JUCKPETHBIX JaHHBIX
pE3yIbTaTOM TIPOTHO3A SABISIETCS 3HAUCHHUE, OOJIBIIIE BCETO BCTPEUAIOIIEECs B PE3YIbTHPYIOLIEM OJIE BCEX SUEEK KIacTepa).
AHanmu3 pe3ynbTaToB MOXKET OBITh BRIIIOTHEH HE TOJIBKO B IIEJIIOM IO KOHKPETHOMY IIBETKY, HO U ITO KaXJIOU U3 €ro
XapakTepucTuk. KauecTBo kiiacTepusannu MOXHO OLEHUTh, pocMoTpeB kapTy «KJIACC UIBETKA». Ha neit BunHO, 4TO
GOJIBIIMHCTBO LBETOB OBUTH KIIaCCU(UIIMPOBaHbI IPABIILHO. 3aMETHM, YTO BCE IIBETHI KJlacca Setosa Momnaiy B O1UH
Ki1acTep. DTO TOBOPHT O 3HAUYUTENBHOM OTIMYUH ITapaMETPOB IIBETOB 3TOTO Ki1acca OT APYruX. SIBHOE paznudne
HabrogaeTcs 1o JUIMHE U MIMpUHE JienecTka. To, 4To yacTs mpuMepoB Virginica nomnana B kiacc Versicolo u Hao6opoT,
TOBOPHT O MEHBIIIEM PA3INYNH 3THX Ki1accoB. Ha kaprax, B oinume oT Setosa, He BUIHBI PE3KUE OTIINYHS TapaMeTPOB
I[BETOB ATHX JIBYX KJIACCOB. DTHM KaK pa3 U 0OBICHACTCS «IIPOHUKHOBEHHE» HEKOTOPOH JacTH MIPUMEPOB B APYroil KiacTep.
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crp. 15

Taknm 00pa3oM, IPIMEHEHHE CaMOOPTaHU3YIOMNXCS KapT MO3BOJIIIIO BH3YAIbHO MPECTaBUTh HA9aIbHOE MHOTOMEPHOE
(deTpIpexMepHOe) MPOCTPAHCTBO UCXOAHBIX JaHHBIX B ABYMEPHOU (hopMe, ynoOHOH /Ui BOCIIPUATHS U aHATIN3a.
Nupopmanns, onuceIBaromas BETKH, ObUIa CTPYIIMPOBaHa B TP KIIacTepa, COOTBETCTBYIOIIHME THIIAM IIBETKOB «Setosay,
«Versicolo» n «Virginia». Bciencreue 3Toro B JagbHEHIIIEM MOKET OBITh JOCTATOYHO TOYHO OTIPEIIEIIeH THII IIBeTKa Ha
OCHOBE €0 XapaKTEePUCTHUK, OTCYTCTBYIOIINX B JAHHBIX KIACTEPHU3AIHH.

BAPUAHTBI 3AI[AHI/H71 JUISL CAMOCTOSITEIBHOTO BEITIOJTHCHUS

JlaHHBIE K BBIIOJTHEHMIO 33 JaHUH CTPYNIIPOBAHEI B Tabumie. [Ipn BEITOITHEHNN HHANBAAYAIFHBIX 3aIaHA HE0OXO0IMO
YIHUTBIBATH, YTO YHCIIO IApPaMETPOB KIACTEPHU3AINH, a TAKXKE KJIaCCOB 00BEKTOB JOJDKHO OBITh HE MeHee 5. Uncno cTpok B

Tabiule ¢ HUCXOJHBIMH JaHHBIMU KJIaCTEPpU3ALNHU JOJIKHO ObITh He MeHee 50.

Ta6n1/1ua I/ICXO,ZIHI)IG JAaHHBIC NJI1 BBIMOJIHCHUA WHANBUAYAJIBHOTO 3aJaHUSA

Ne BapuanTa 3aganue

1 Paspaborka MHC nns knactepusaniy JaHHBIX 00 aBTOMOOHIAX

2 Pazpaborka MHC msa xmacrepu3annyl JaHHBIX O KBAPTHPax

3 Pazpabotka MHC mns xmactepu3anuyl JaHHBIX O KOMITBIOTEpaxX

4 Paspaborka MHC mns knactepusany JaHHBIX O TEJICBU30PAX

5 Paspabotka MHC s kimactepu3aliii JaHHBIX O BBICIINX YICOHBIX 3aBEICHHSIX

OxoHuaHue TaOIUIBI

No BapuaHTa 3aganue

6 Paspabdotka MHC s kiactepusaliii JaHHBIX O MOOWJIBHBIX Telle(OHAX

7 Pazpaborka MHC ms xiactepu3anuyl JaHHBIX O CTYAECHTAX

8 Paspaborka MHC mis knactepusaniy JaHHBIX O MY3BIKQJIBHBIX MWHCTPYMEHTaX
9 Pazpabotka MHC mis xmactepu3anyyl JaHHBIX O CTpaHAX MEpa

10 Pa3pabotka MHC s knactepu3aniii JaHHBIX O OAaHKOBCKHX KpeIuTax

11 Paspabortka MHC nns knactepusaniy JaHHBIX O (GUIBMax

12 Pazpabotka MHC msg xnactepu3anyi JaHHBIX O KHHTAX

13 Pazpabotka MHC mis xmacTepu3anyil JaHHBIX O BHIEOKaMepax

14 Paspabotka MHC mis kiacTepusaliy JaHHBIX O (oToammaparax

15 Pazpabotka MHC s xmactepu3anyi JaHHBIX O CTHPAIBHBIX MaIlHHAX

16 Paspabotka MHC mis kinactepusanyiv JaHHBIX O CAaHATOPUSX M MMaHCHOHATaX
17 Paspabotka MHC nns kiaactepusaniy JaHHBIX O TOPOAAx

18 Paspabortka MHC nns knactepu3aniy JaHHBIX O )KHBOTHBIX

19 Pazpabotka MHC mis xmactepu3annyl JaHHBIX O MIPHHTEpax

20 Pazpabotka MHC mns xmacrepu3anuyl JaHHBIX O (GyTOOIBHBEIX KiTybax

OOOPMIIEHUME U TIOPAJOK KOHTPOJISI PE3VJIBTATOB

Pe3ynbTaToM BBIIOJIHEHHS 1a00paTOPHOH pabOTHI SBIISETCS IPOEKT, CO3aHHBII B cicteme Deductor u coneprkamuii
Pe3yIbTaThl BEIOJTHEHHUS 1ab0opaTopHOi paboTHI.

Ortuer no naboparopHoii pabote odopmisercst Ha ucTax popmara A4 U craeTcs B pacredaTaHHOM Buze. OTUeT HOIKeH
coziep)KaTh 3a7aHue K JJabopaTopHOi paboTe, TaOIMIYy HCXOJHBIX AAHHBIX KJIacTepu3aluy, onucanue konpurypauuit UHC,
pe3ynbTaThl MX 00ydeHus 1 TectupoBaHus. [IperonaBarens nmposepsieT KoppekTHOCTh kKoHGUrypanuit UTHC, a taxke
MPaBIIFHOCTH MTOJTydEHHBIX pe3yasTaToB. [Ipn 3ammre 1abopaTopHOM pabOTHI PEnoAaBaTeNb BIPABE 3a1aTh BOIIPOCHI IO
TEOPETUYECKOH YacTH.

6. KOHTPOJIBHBIE BOIIPOCHI

L. OnumuTe, B 94€M COCTOUT IPOLECC PELIeHHs 3aJadH KJIACTepU3anUN JaHHBIX.

2. OxapakTepu3syiiTe 0COOEHHOCTH 00y4eHHUs] caMoopraHusyromieics: kaptel KoxoHneHa.

3. HazoBute ocHoBHbIe marn anropurma oOydenus MHC 6e3 yanrens.

4. PacckaxuTe, kax mpoucxoaut Hactpoiika MHC mist pemenns 3amaun kiacTepusanun B cucrteMe Deductor.
5. Onumute, kak npoucxoaut nporecc odyuenuss MHC B cucreme Deductor.

6. HazoBute nocrymnusie B cucreme Deductor criocoObl OLIEHKH KadecTBa KJIacTepU3alUH JaHHBIX.
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6.3. TunoOBbIC KOHTPO/IbHBIE BOIIPOCHI U 33IaHUSI LISl IPOMEKYTOYHOH ATTeCTALUH

Cnucok BOIIPOCOB K 3K3aMEHY

. ApxXuTeKTypa U KiaccuuKanus HHTEIIEKTYIbHBIX CUCTEM. DTaIlbl pa3paboTKU CHCTEM MCKYCCTBEHHOTO MHTEIICKTa
. lannble u 3HaHKA. CpaBHUTENBHAS XapaKTEePHCTHKA

. [Ipno6perenne u Gopmanmsanus 3HaHUH

. Opranuzanus u npeAcTaBieHre 3HaHUH. MoJIeNu TpeCTaBICHUS 3HAHUH

. JlJornyeckue Mozaenu npeacTaBiIeHUs 3HAaHUI

. [IpoxykunoHHOE IIpeACTaBICHIE 3HAHMUMH.

. CeMaHTHYECKHE CETH

. @peiimbl

. MopenmpoBanue uenosedeckux paccyxaenuii B C. Jloruka J{.C.Mumip

10. ICM-MeTon BBIACICHNS IPU3HAKOB AT OIMCAHUS CHUTYalllH. PacCyXIeHus o aHAIOTHH

11. Moaenu 1 MexaHu3MBI BBIBOIA HA 3HAHUIX

12. IIpsamast nemnouka paccyxaeHuid. TexHonorus pa3paOboTKH MIPOrpaMMBlL.

13. ObpaTHas enovKa paccy)kaeHHH. TeXHOIOTHs pa3paboTKH IPOTPaMMBI.

14. Bei6op B ycrnoBusx HeomnpezaeneHHOCTH (popmyna Baiteca, ko3 hUIMEHTH! yBepEHHOCTH).

15. Merobl OLIeHKH CYOBEKTUBHOM BEPOSITHOCTH.

16. Ctparernu 1 MeTOIHI TTOHCKA pereHui. O0mre XapakTepUCTHKN

17. TTouck B IPOCTPAHCTBE COCTOSIHUM. DBPUCTHUECKHIA TIOUCK.

18. ITouck B uepapxuu NPOCTPAHCTB

19. IloHsITHE HEYETKOM JIOTMKH M OTHOLIEHHH. JINHTBHCTHYECKas TEpEMEHHAsI.

20. Crioco05! mocTpoeHus (GYHKINH TPHHAICKHOCTH. METO TapHBIX CPaBHEHHH.

21. INoctpoenne HyHKIUHU MTPUHAIISKHOCTH TMHTBUCTHUECKUX TEPMOB C UCTIOIB30BAHUEM CTATHCTHYECKUX JAHHBIX
22. [TapameTpHu4ecKuii HOAXO0/ K MOCTPOCHHIO (DYHKIINH HPHHAUISKHOCTH

23. Berbop ansTepHaTHB Ha ocHOBe HM. [IpuHsaTHE pernennii B yCIOBUIX OIPENeTICHHOCTH.

24. Heitponnsie cetu. OCHOBBI IPOEKTHPOBAHUA U cephl puMeHeHus. Monens GpopmansHOTo Helipona. Peanmu3anus
HEJIMHENHOM 3aBUCUMOCTH B HEHPOHHOM CETH.

25. Metozpl 00y4eHnst HEeHPOHHBIX ceTel (¢ yauTeneM u 6e3 yaurens). MeTos o6paTHOro pacnpocTpaHEeHUs OLIMOKH.
26. AropuT™ 00y9eHHS CeTH METOZIOM 00pPaTHOTO PACHPOCTPAHEHHS OIINOKH.

27. I'enernyeckue anroputmsl. Konmenus. I'enerndeckue onepatopsl. IIpiaMeps! TprIMeHEHHS.

28. JlerepMUHUPOBaHHBIC KOHEYHBIC aBTOMATHI M IIpeoOpa3oBaTed. BapnaHTbl X HCIIOIb30BaHUS B 3a/1a4ax 0OpabOTKH
€CTECTBEHHOTO SI3BIKA.

29. N-rpamsbl. Onpenenenue, BUasl. Mcnons3oBaHue B 3aJade NPeICKa3aHusl CIEAYIOILETO CI0Ba.

30. CrnaxuBanue qaHHbix 0 N-rpamax. Llenb, BUIBL.

31. Knaccel cnoB u TerrupoBaHue. PactaHoBKa TETOB Ha OCHOBE IPaBHII.

32. CroxacTuuecKoe TeITupOBaHUE.

33. KombunuposaHHoe TerupoBanue. [Tonxon Ha ocHOBE TpaHC(HOPMALMOHHO-OPUEHTHPOBAHHOTO O0YIEHHS.

34. Cunrakcuueckuii aHanu3. KOHTEKCTHO-CBOOOJHbIE IPAMMATHKY.

35. Anroputm napcunra Koxa-Snrepa-Kacamu.

36. Cratuctuieckuii mapcuHr. BeposTHOCTHBIE KOHTEKCTHO-CBOOOHBIE TPAMMATHKH.

37. Ilonsitue cemMaHnTuku. TpeOoBaHUS K MPEACTABICHUIO CMbICTIA.

38. Mogens npezcraBineHus cMblicia. BapraHThl IpeacTaBiieHust Moziernelt (JIoTnKa NpeJuKaToB MEpBOTro NMopsaka, GppeiimMsl,
CEeMaHTHUYECKHE CETH U T. II.)

39. CeMaHTHUYECKHI aHATTN3 HA OCHOBE CHHTaKcHca. [1oax01 Ha OCHOBE KOHTEKCTHO-CBOOOHBIX TPAMMATHK.
40. Pacmmpenue GyHKIMOHATAa HA OCHOBE MaTpHIl aTpuOyT-3HaYeHne (AVM). Onepanus yHUDUKAITUIH.

41. Jlexcuueckasi cemantuka. [lonsitue cmbicina. BapuaHTsl 3a1aHust cMbIcia.

42. 3agaua ycTpaHeHus mpoTuBopeunii cmbicia cioa (Word sense disambiguation). [ToaxoIel k pelieHuto 3a1aqu.
43. BeluncneHne ceMaHTUIECKHX OTHOLIEHUH MeX Iy cloBaMH. MeTopI Ha OCHOBE HCIOIb30BaHUS Te3aypyca.
44. BrluncieHne CeMaHTUUECKUX OTHOIICHUH Mely clloBaMH. JJUCTpHOYIIMOHHBIE METOIBI.

45. IlonsTue nuckypcea. 3ajada JIMHEHHOM cerMeHTanuu Auckypea. [1oaxoas! kK cerMeHTalum.

46. KorepeHnTHbIe OTHOIICHUS. 3a7a4a Ha3HAYEHHS KOTEPEHTHBIX OTHOIICHHI.

47. Pa3zpemienue ccbutok. [lonzanayn. TUIbl CChUIAIOMIMXCS BBIPAXKCHUH.

48. 3anaqa paspenienus anagop. [Tapamerpsl 1i1s paspenieHus anadop. Anroputm Xo06c¢a.

49. 3agaua pazpemenus anagop. Henarpupyromwmii anroputM. [1o1x0a61 Ha OCHOBE MAIIMHHOTO OOYIECHUSI.

50. Pazpemenue co-ccouiok (Coreference resolution). [lapameTpsl aiist pa3penieHus: COBMECTHBIX CCBUTOK.

51. lnanorosslie cuctemsl. CBoiicTBa Ananoros. ba3oBas apXUTEKTypa IHUaIOTOBBIX CUCTEM.

52. Menenxep nuanoros. Ilogxonsl k peanus3anuu.

O 001N N K~ W —

6.4. Kputepuu oneHuBaHUA
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B kputepun oLEHKH ypOBHS 3HAHUHN CTYAEHTA Ha dK3aMEHE BXOJAT:

- YPOBEHb OCBOCHUs MaTepuaa, pelyCMOTPEHHOIO ANCLHILINHOMN;

- YMEHHE HCIOJIb30BaTh TEOPETHUECKHE 3HAHUS B XOJE BBIIIOJHEHHS NMPAKTHYECKUX 3aHATHH, a TakKe IpH
BBITIOJTHEHHH CaMOCTOSITENIBHBIX padoT;

- 000CHOBaHHOCTB, YeTKOCTh M KPATKOCTh B M3JI0KCHUH OTBETOB HAa BOIIPOCHL.

OLeHKa «OTIMYHO» CTABUTCS CTYAEHTY, IPOSIBUBILIEMY BCECTOPOHHHE U ITyOOKHE 3HAHUSI U3y4EHHOTO MaTepualia u
JIOTIOJTHATEIBHON JINTEPATYPHI, 00HAPYKUBIIIEMY TBOPYECKHE CIOCOOHOCTH B IOHUMaHHH, U3JIOKCHUH U ITPaKTHYECKOM
HCTIONTb30BaHUN MaTepHala.

O1LeHKa «XOPOIL0» CTABUTCS CTYACHTY, IIPOSBUBLIEMY ITOJHOE 3HAHHWE U3Y4EHHOTO MaTepHalla, OCBOMBIIEMY OCHOBHYIO
JIHUTEpaTypy, OOHAPYKHMBIIEMY YCTONUMBBIN XapakTep 3HAHUH U YMEHHH, a TakKe CHOCOOHOMY K CaMOCTOSITEIIBHOMY MX
MIPUMEHEHHUIO ¥ OOHOBIICHHIO B X0JI€ TIOCIISTYIOIIEro 00ydeHNs U TPaKTHIeCKOH padoTe.

Or1eHKa «yJOBIETBOPUTENBHOY» CTABUTCA CTYJACHTY, IPOSBUBIIEMY 3HAHHS OCHOBHOTO MHHUMYyMa H3ydeHHOTO MaTepHalia B
o0beMe, HeOOXOANMOM JUTSL TTO-CIIEAYIOIIETO 00YYEeHHS ¥ IIPEACTOSIIEH TPaKTHYECKOH NesSTeILHOCTH, 3HAKOMOMY C
OCHOBHOH JTUTEPATypOii, JOMYCTUBIIEMY HETOYHOCTH B OTBETAX W/ JaBIIEMY HEIIOJHBIC OTBETHI 3K3aMEHATOPY.
OIEeHKN «HEYOBIETBOPUTEIBHOY» CTABATCA CTYICHTY, 00HAPYKUBIIEMY CyIIECTBEHHBIE TIPOOETHI B 3HAHUH OCHOBHOTO
MartepHala, I0MyCTHBIIEMY NPHHIMIHAIBHBIE OIIMOKH, KOTOPBIE HE MO3BOJIAIOT MY IPOJOKUTE 00Y4eHUE WIIH TIPH-
CTYNUTB K MPaKTHYECKON paboTe 6e3 HOMOTHUTEIHHON TOATOTOBKH 110 JAHHOH TUCIHUILIHHE.

Jlis obecriedeHns €MHOTO MOIX0/1a K ITPHEMy SK3aMEeHOB U 3a4eTOB Kadeaphl pa3padaTHIBAIOT M YTBEP)KIAIOT KPUTSPHI
OIICHOK 110 KaXKIOW AUCIUIIINHE, 00s3aTeNIbHbIC AT BCEX. DTH KPUTEPUH JOBOJATCS 10 CBEACHHS CTYICHTOB B XOJI€
y4eOHOTO Ipolecca ¥ NPOBEJCHHN KOHCYIbTallli.

ITpu oreHKe 3HAHMI CTYJCHTA YIUTHIBAIOTCS TaKOKe:

- PE3yNBTATHI TEKYIIETO KOHTPOJIS;

- OCEIIAeMOCTh Y4eOHbIX 3aHATHH;

- aKTHBHOCTb BO BPEMS 3aHSTHH;

- ygactue B HaydHOH paboTe;

- HAJINYUE HABBIKOB CAMOCTOSTENBHOM 1 HCCIIeI0BATETbCKON PaOOTEHI.

ITpu npoBeeHUN MTPOLIeYPhI OLIEHUBAHMS PE3YIbTATOB OOYIEHMSI HHBAJIMIOB H JIUL C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMH
3II0POBBS MTPEAYCMaTPUBACTCS HCIOIB30BaHNE TEXHUIECKHUX CPENICTB, HEOOXOINMBIX UM B CBS3U C MX WHIUBHIYa bHBIMH
ocobeHHOCTIME. M CcIIonB3yoTest COOCTBEHHBIE TEXHUYECKHE CPEICTBA.

ITponenypa oleHUBaHUs PE3y/ILTATOB 00yUeHHs MHBAJIMIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/J0POBBSI 110
JUCLUIUIMHE TIPEAycMaTpUBAET IPEeAoCcTaBIeHne HHpopManuy B (JopMax, alaliTHPOBAHHBIX K OTPaHHYEHUSIM HX 37I0POBbS U
BOCHPHUATHS HHPOPMAIHH:

JUISL JTAII C HAPYIICHUSIMU 3PSHUSL:

— B IeyaTHoi (hopMe yBEIHUEHHBIM HIPHPTOM,

— B (hopMe IEKTPOHHOTO TOKYMCHTA,

JUTSL JIAIT C HAPYIICHUSIMH CITyXa!

— B Ie4aTHOM (opme,

— B ()opMe TEKTPOHHOTO JJOKYMEHTA.

JUTSL JIAIT C HAPYIICHUSIMU OTIOPHO-IBUTATENEHOTO amiapara;

— B IIe4aTHOM (opme,

— B (popMe 3NIEKTPOHHOTO JOKYMEHTa,

I1pu npoBeeHUN IPOLIEAYPHI OLICHHUBAHMS PE3YIbTATOB OOYIEHNS HHBAIUIOB H JIUI C OTPaHUIEHHBIMH BO3MOKHOCTSIMH
3II0POBBS 10 JUCIHUIUIHHE 00ECTIeINBACTCS BHITIONHEHNE CIISIYIOMNX JOTOTHUTEIBHBIX TPEOOBAHUH B 3aBUCHMOCTH OT
WHIMBUAYATbHBIX 0COOCHHOCTEH 00yJaromuxcs:

a) poctynHas (hopMa MpeoCTaBICHHS 3aJaHIH OLIEHOUHBIX CpeCTB (B He4aTHOH (opme, B eyaTHOH popMe yBETMIEHHBIM
mpudToM, B hopMe INMEKTPOHHOTO JOKYMEHTA, 3aJaHNs 3a4NTHIBAIOTCSI ACCHCTECHTOM);

6) mocrymHast (hopMa IPeJOCTaBICHHS OTBETOB Ha 3aaHus (IIMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, C
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpr HEOOXOANMOCTH AT 00YJAIOIINXCS C OTPAHNYCHHBIMU BO3MOKHOCTSMH 30POBbsI M HHBAJIMIOB MTPOLIEypa
OIICHUBAHMS PE3YIABTATOB O0YIEHHS 110 TUCIUIDIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TATIOB.

ITpoBeneHue mpoLeyphbl OLEHUBAHMS PE3YIbTATOB 00Y4EHHMSI HHBAJIMJIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH
37I0pOBBSI JIOITYCKAETCsI C UCHOJIb30BAaHUEM JUCTAaHIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.

7. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 JMTEpaTypa
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Aromunckmii U. 1. I'eneTnueckuii METOI B JIOTHKE Kasans : Tumo- 9BC
(https://biblioclub.ru/index.php?page=book&id=232001) nurorpadus
HmnepaTopckoro
VYHuBepcurera,
1909
JI1.2 | Aaronuo /1., Bbubmnoteka Keras — mHCTpyMeHT riry0OKoro o0ydeHusl. Mocksa : JMK 3bC
Cymxur I1. Peanu3zanus HelipoHHBIX ceTeld ¢ moMolbto oubnrorek Theano u | [Ipecc, 2018
TensorFlow
(https://e.lanbook.com/book/111438)
JI1.3 |Kocapes B. C. HetiponHbIe ceTn B 5KOHOMUKE U (pUHAHCAX: HAyIHAS Mocksa : [leno, 3bC
JUTEpaTypa 2021
(https://biblioclub.ru/index.php?page=book&id=694963)
JI1.4 | Octpoyx A. B., WuTennexTyanbHple HHPOPMAIIMOHHBIC CHCTEMBI X TEXHOJIOTHU CaHkT- 9bC
Huxomnaes A. B. (https://e.lanbook.com/book/177839) [etepOypr :
Jlans, 2021
7.1.2. lonoJHUTeIbHAS TUTEPATypa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 |Bacunse B. H., OCHOBBI ONITUYECKUX UHPOPMALIMOHHBIX TEXHOJIOTHHA U CaHKT- 9BC
[TaBnoB A. B. HCKYCCTBEHHBIX HEHPOHHBIX CeTel: yueOHOe mocobue IetepOypr :
(https://e.lanbook.com/book/110516) HUY UTMO,
2017
JI2.2 |magxoB JI. A, I'eneTHueckue alrOPUTMBIL: YIEOHUK Mocksa : 3bC
Kypeiiuuk B. B., (https://biblioclub.ru/index.php?page=book&id=68417) ®dusmaraut, 2010
Kypeituux B. M.,
Kypeituuk B. M.
JI2.3 | OmenbsHEHKO S OBOIIOIOHHEIE HelipoceTH Ha s3bIke Python Mocksa : JMK 3bC
(https://e.lanbook.com/book/179494) Ipecc, 2020
JI2.4 | Bupcancku D. I'eneTnyeckue aaropuT™el Ha Python: mpaktudeckoe Mockaa : JIMK 9BC
PYKOBOJICTBO IIpecc, 2020
(https://e.lanbook.com/book/179496)
7.2. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceT "UHTepHeT"
31 |Jlans [DnexTpoHHEIH pecypc] : anekTponHO-0nbmmoreunas cucrema (ObC) / m3garenscrBo Jlans. — URL:
http://e.lanbook.com/.
D2 | YHuBepcuTeTckas 0uOInoTeka oHIaiH [ DIeKTPOHHBIH pecypc] : aaekTpoHHo-0ubnmmoteunas cuctema (O6C) / 000
Hupexrtmenua [Taomummar. — URL: http://biblioclub.ru/.
23 | BOOK.ru [DnekTpoHHBIH pecypc] : anekTpoHHo-0nbmmoreunas cuctema (OBC) / m3narensctBo KnoPyc. — URL:
https://www.book.ru/.

7.3 llepeyens UHGOPMALMOHHBIX TEXHOJIOTH

7.3.1 IlporpaMMHoOe ofecrnieueHUe

Adobe Reader

Python

Spyder

Deductor Studio Academic

MS Office365

LMS Moodle
Freemind
7.3.2 lIpodeccuonasibHbIe 6a3bl JAHHBIX U HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI
1. eLIBRARY.RU [DnektpoHHbI# pecypc]: anekTponHas oudanoreka / Hayd. anektpon. 6-ka. — URL:

http://elibrary.ru

2. NHO®OPMUO [DnekTpoHHBIH pecypc] : 3JIEKTPOHHBINA CIPABOYHHK [00ecCIieueHHEe BCEX THIIOB 00pa30BaTENbHBIX
YIpEeXICHUH HOPMATHBHBIMH, METOAWIECKIMH, HAYIHO-TIpaKTHYecKUMH MaTepraitamu]. — URL: http://www.informio.ru/.
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3. HammonaneHas snextponHast 6ubmnoreka (HOB) [DnexTpoHHSI pecypce] : 00beIMHEHHBINH 3JI€KTPOHHBIN KaTalor
(dhonmoB poccuiickux 6ubnuotek : cadt. — URL: http://H36.pd.

4. ApXUB Hay4dHBIX XYpHAJIOB [DIEKTPOHHBINH pecypc| : 6a3a maHHbIX / HanoHANBHBINA I€KTPOHHO-
unpopmanuonHsrii korcopuuyMm (HIT HOUKOH). — URL: www.neicon.ru/cons

5. Koncynbsrant Ilmroc [DnekTpoHHBIN pecypce] : CIpaBOYHO-TIPABOBAs CUCTeMaA : 0a3a JaHHBIX

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHBI (MOAY JIST)

AyIMTOpUH JUTS IPOBEICHUS 3aHATHI OCHAINCHB HHTEPAKTUBHBIM 000pyJ0BaHUEeM (MHTEpAaKTUBHAS JJOCKA, HOYTOYK,
mpoeKTop). ECTh JOCTYN K METOANYECKUM MaTepraliaM, HaTrJSIIHBIM TIOCOOUSIM, MaTeprajaMm JJisl IPOBEJCHHUS TPAKTHUECKIX
3aHsaTHi. IMeeTcs cBOOOHBIN TOCTYN B KOMIIBIOTEPHBIE Kiaccel, foctyn B aTepuer u WI-FI, nns nposenenus

TEJIEMOCTOB U MHTEPHET-KOH(EPEHITHIA.

MarepnanbHO-TEXHHUECKOE 00ecleueHne pean3aluy paboyueil mporpaMMbl AUCHUILTHHBL BKIIIOYAET:

- OCHOBHYIO U JOIOJHUTEIBHYIO JIUTEPATYPY;

- y4eOHbIe aymuTOpUH (IIOCAaJOYHBIE MEcTa HE MEeHee 25) ¢ MPOEeKTOpaMy MYIbTHMEIHa-000pyI0BaHHEM
(1poekTop, HOYTOYK MJIM CTallMOHAPHBIH KOMITBIOTED) VIS IPOBEJICHHS 3aHATHII B 3aBUCHMOCTH OT 3aHATOCTH ayJJUTOPHOTO
dbonna pumuana;

- yaeOHast ayauropus Ne 215 nms mpoBefeHHs 3aHATUI U CaMOCTOATENBHOM pabOThI CTY/ICHTOB C HEOTPAaHUYEHHBIM
nocrynoM B Mntepner, ObC u T.11.;

OOyueHre HHBAIUOB U JIUI] C OTPAaHHUYEHHBIMH BO3MOXKHOCTSIMH 310POBbs OCYILIECTBISIETCS C IPUMEHEHHEM CIEAYIOIEro
000pyIOBaHMS: MYITETHMEIUITHBIN IPOSKTOP (MCIIOIB30BAaHHE ITPE3CHTAINH ¢ YKPYITHEHHBIM TEKCTOM ), HOYTOYKH.

OcBoeHue JUCHUIIIMHBI HHBAJIMAAMU U JTAIAMH C OTpaHUYCHHBIMU BO3MOXKHOCTAMU 300POBbA OCYIHICCTBIIACTCA C
HCIIOJIb30BAHHUEM CPECACTB 06y‘ICHI/IH O6HICFO 1 CIICHUAJIbHOTO HAa3HAYCHMUA:

— JIGKIIMOHHAS ayAUTOPHS — MYIbTUMEIUIHOE 000PYyI0BaHNE; HICTOYHUKY MUTAHUS I HHANBHAYAIbHBIX TEXHHIECKIX
CPEACTB; UCIOJIb30BAHUE NIPE3CHTALIUN C YKPYIIHEHHBIM TEKCTOM; KOJIOHKU JUIsSl YCUIICHUS 3BYKA;

— yqe6Ha$1 ayauTopus Ne 215 AT TPAKTHYICCKUX 3aHATHH — MyHBTHMeﬂHﬁHOC O60pyZ[OBaHI/I€; KOJIOHKHU IJIs YCUJICHHS 3BYKA,

— yueOHas ayautopus Ne 215 mi1st caMOCTOSATEIBHON pabOTHI — CTaHAAPTHEIC pab0YNe MECTa C EPCOHATBHBIMH
KOMITBIOTepaMH; pabodee MeCTo ¢ MePCOHATIBHBIM KOMIIBIOTEPOM, C IPOTPAMMON 3KPAHHOTO JIOCTYIA, ¥ IPOTPaMMOM
9KPAaHHOTO YBEIHYEHHUS.

B xaxxmoit aymuropun, rie 00ydaroTcst HHBAIHABI U JINIA C OTPAHUYCHHBIMHI BO3MOXKHOCTSMHE 3/I0POBBSI, IIPEIYCMOTPEHO
COOTBETCTBYIOIIEE KOJINYECTBO MECT JUIsl OOYYarOIIMXCs C Y4€TOM OIPAaHUYEHUH MX 3JJ0POBBSI.

B aynuropun s npoBefeHHs ICKIMOHHBIX 3aHATHH NMEeTCs IEMOHCTpalnoHHOe obopynoBanue: [Ipoekrop Panasonic,
WurepaktuBHast qocka SMART Technologies SMART Board 680V, rpadgudeckuii mnanmet, Hoyroyku (10 mr.) IRU Patriot
505 (13/2Gb/320Gb/HD 5470 1 Gb/ DVD RW/Wifi/15,6/Cam).

J1ist ocyiecTBIeHHUs 00pa30BaTEIbHOTO MPOIecca UCIONb3YyeTCs MporpaMMHBbie poaykThl: Free Mind, Microsoft Office
2010, Microsoft Windows 7, pemaktop AlipeH, Python, 6ubnuoreka Keras, makeT HHTEIIEKTYaIbHONH 00pabOTKH
nHpopmanuu Deductor Studio Academic, Adobe Reader. B aynuropun umeercst ceoboanstii goctyn B MaTepHeT (Wi-Fi).

MaTepHan IUIST TEMATHICCKOM HITIOCTpaluu 3aHATUH JCKIIMOHHOTO THIIA O(I)OpMJ'IeH B BUJAC npezeHTaum?I.

B aynutopun umeercst cBobomubIi noctyn B MaTepuet (Wi-Fi).

9. METOAMUECKUE YKA3AHUS /151 OBYUAIOIIMXCS 10 OCBOEHMIO AMCLIUILINHBI (MOIY.JI5)

AynuTOpHBIE 3aHATUS CO CTyAEHTaMH N0 Kypcy «HTe/mIeKTyanbHble CUCTEMBD) IPOXOAAT B hopMe JIeKIuil, IPaKTUIECKUX
3aHATHI. Bo Bpems ekl CTyAeHTy TPeAIaraloTcsl HOpMaTHBHBIE 3HAHHS O Pa3BUTHUHU HampaBleHus «MIcKycCcTBEHHBIN
MHTEIUIEKT», 3a[a4ax, PeaeMbIX B JaHHOH 001acTi, Moaxoax K pa3paboTke CHCTEM HCKYyCCTBEHHOTO MHTEIUIEKTa, METOaX
U MOJEJISX IPENCTABICHNS 3HAaHUM, a TAKXKE O HEMPOCETEBbIX TEXHOJIOTUSAX U TEOPUH HEUETKUX CUCTEM.

Bo Bpems nekuun peKkoOMeHyeTCsl COCTaBIATh €€ KOHCIIEKT, KOTOPBII MOXKET OBITh JOMOJIHEH BO BpeMs MPAKTUYECKUX
3aHATHH, a TAKXKE CAMOCTOSTEIBFHOM PabOTHI M UCIIOIB30BaH VIS TOATOTOBKH K CAade HTOTOBOTO MCIIBITAaHUS.

[MpakTHueckue 3aHATHS O Kypcy «VHTeIeKTyanbHbIC CHCTEMBD) OPHEHTUPOBAHBI HA TO, YTOOBI CTYACHTHI TOJTyqHIIH
HaBBIKH PabOTHI 110 CO3JaHUIO IKCIIEPTHBIX CHCTEM, CO3JaHUIO U 00YUEHUIO HEHPOHHBIX CeTel, HEUETKUX CUCTEM.
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ITpu moATOTOBKE K MPAKTHYECKOMY 3aHATHIO CIEAYeT IPOCMOTPETh KOHCTICKTHI JIEKITNH 10 TeMe 3aHATHS U/UiH
PEKOMEHI0BAHHYIO TUTepaTypy. Bee npakTudeckue 3aganus cOpMyaUpOBaHbI B IBHOM BHUJIE, MHOTHE 3a/laHUs IMEIOT
MHCTPYKIIMIO MO BBITIOIHEHUIO, KPOME TOT0, CTYIEHT MOKET 3a/1aTh BOIIPOC M0 NMPABUIBHOCTH BBITOIHEHUS 3aaHUsL.
OCHOBHOE BHUMAaHHE CTYJICHTA JIOJKHO OBITh yZIETIEHO TOHMMAaHUIO METOJ0B PaOOThI IO CO3JaHHI0 Oa3bl 3HaHUH, Habopa
IIPaBIJI, IPEICTABICHHS 3HAHUH B BUJE IPOIYKIUH, BEIOOPY MOJeTH HEHPOHHON ceTH  ee onTuMu3anuu. Crmucox
JUTEpaTypsl, coaepKaluiics B pabodeil mporpaMMe, HOCHT CIIPaBOYHBIN XapaKTep U JaeT CTYIEHTY BO3MOXKHOCTb
BOCCTaHOBUTbH ITPOOEIIBI B 3HAHUAX ONPEICIICHHBIX TEM.

OCHOBHas 1 IOTIOJTHAUTENbHAS TUTEPATypa — HEOOXOIUMBIH MHHIMYM, B KOTOPBIH BKITIOUCHBI 6a30BbIe yUeOHUKH U yaeOHBIE
noco6us Mo Kypcy, U3 KOTOPBIX CTYAEHT MOXKET ITOUEPIHYTh HeOOXOIUMBIH MaTepHal s MOJTOTOBKH K 3aHATHSAM,
TEKyLIEMY KOHTPOJIIIO U TPOMEXKYTOUHON aTTECTALIH.

3HaHUE CTYIEHTOM JOIIOJHUTENBHO PEKOMEHYEMOH JIUTEPATYPHI ABIISETCS IOATBEPHKIEHUEM YCIIEITHOIO YCBOCHUS Kypca U
IIPUBETCTBYETCS NIPENIONABATEICM.

C nenbio 6osee TIyOOKOT0 YCBOGHHMS N3y4aeMoro Kypca, (POpMHUPOBaHHS HaBBIKOB IIPAKTHUECKON pabOThI M yMEHUS
MPUMEHSATH TEOPETHUECKUE 3HAHUS HA TIPAKTHKE, YIeOHBIM INITAHOM MPEyCMOTPEHa CaMOCTOsTEIbHAS paboTa CTYICHTOB.
CamocrosTensHas paboTa IpeIoiaracT: IOBTOPEHHE IIPOHICHHOTO MaTepralla 1o KOHCIEKTaM JIEKIIUH, 03HAaKOMJICHHE C
PEKOMEHI0OBAHHBIM CIIMCKOM JIUTEPATypPhI, BHIIIOIHEHUE 3aaHUH IO TeMaM NPAKTUUECKHUX 3aHATHUil.

ITpumepbl TUMOBBIX MPAKTUUECKUX 3aJaHUH 1 BOIIPOCOB Ul HTOTOBOTO KOHTPOJIS MOXKHO HalTH B IPUI0KEHUH.

Meroaudeckue yKka3aHUs IPU JUCTAHIIHOHHOM O0YdeHUH

B ciyqae npuMeHeHus Tpu 00Y4eHUH AUCIUTUTHHEL AJICKTPOHHOTO O0Y4YEHS, TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTH 001IeHue 00yJaomuXCcs ¥ MPeroiaBaTessl OCYIECTBISIETCS B pexXuMe peatbHoro BpemeHu (Microsoft Teams,
(hopyMBl, 2IEKTPOHHAS [TOYTA, COTOBASI CBSA3b) M OTIIOKEHHOTO BPEMEHH (CUCTEMBI AUCTaHLIMOHHOTO 00ydeHust Moodle,
3JIEKTPOHHAs 110YTa, (POPYMBI).

Bosbiryro gacTs BpeMeHH 00ydaloniuecs CaMoCTOSATENbHO PaboTAIOT ¢ yaeOHO-METOANIECKIMH MaTepranaMu. CTyIeHTHI
MMEIOT BO3MOXXHOCTh KOHCYJIBTHPOBATHCS € IIPEHOAAaBaTeNIEM IT0 BCEM BOIIPOCAM, BOSHUKAOIIUM B XO/I€ CAMOCTOSATETIBHON
PaboThI HOCPEACTBOM CHUCTEMBI AMCTaHIIMOHHOTO 00y4eHnst Moodle, 371eKTpOHHOH MOYTHI, COTOBOH CBS3U, (POPYMOB.
Joctyn oOydaromierocst K yaeOHBIM pecypcaM B PeXXUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSATEITEHON paboTHI
OCYIIECTBIISETCS Yepe3 ceTh MIHTepHeT B yIOOHOM IS HEro MeCTe, BpeMEHH U TEMITE.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUIIJIMHBI OBYYAIOIIUMUCS C
HNHBAJMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE AUCHUILIMHEI WHBATHIAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI OCYIIECTBIISICTCS C
UCIIONIB30BAaHUEM CIICIMANBHBIX TEXHHUECKUX CPEACTB M TOJ0 HHGOPMAIMOHHBIX TEXHOJOTUH, IPeJoCTaBIsIeMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM MO OOYy4EHHIO WHBAJIMUIOB U JIUIl C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 310pPOBbS
YenlV mo 3ampocy o0yJaromerocs.

1. MoOunpHBIe cHelragbHbIe TEXHUYECKHE CPEICTBA JUIS JIMIl ¢ HAPYIICHUSAMH 3PEHHS: IMOPTATHBHBIN KOMIBIOTEP
¢ BBOJOM/BBIBOZIOM mIpudToM bpaiins c¢ cunresaropom peun «ElBraile-W14] G2»; HOyrOyku ¢ HmporpaMMHON 3KpaHHOTO
poctyna NVDA; 31eKTpOHHBIC YBEIMYUTENIN ISl yAAJICHHOTO IIPOCMOTpA; BUJICOYBEIMYMTENIN IOPTAaTUBHBIC, THIOMmIEEp;
(G POBBIE TUKTODOHEI.

2. MoOunbHble CHENUaTbHBIE TEXHUYECKHE CPEICTBA U JIHI C HApyIICHUSAMH CIIyXa: CHCTeMa CBOOOJHOTO
3ByKOBOTO IOl CO BCTPOEHHON coBMecTHMOCTbIO ¢ FM-ycrpoiicTBamu; panuokinaccel «CoHeT-PCM» ¢ mepenaTdumkoM,
3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TIeTNel; cucreMa MH(OPMAIMOHHAS A CIabOoCHBIIamuX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM ILIEEPOM — 3BYKOBEIM HH(OPMATOPOM; HOKYMEHT-KaMmepa; HpPOrpaMMHPYEMBIC CIyXOBBIC aImapaThl
UHIUBUIYaIbHOTO MTOJIb30BaHMUS.

3. AccuctuBHbIE WH()OPMALMOHHBIE TEXHOJOTHM: IPOrPaMMHOE OOECIICUCHHE SKPaHHOTO HOCTyHNa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEJIHUCHHS; IPOTPAMMBI PEUYEBOTO CHHTE3a JUIT KOMIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBbI PEUEBOTO CHHTE3a ATl MOOUIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; SKpaHHas JIyIa.

ITpu HeoOXoaMMOCTH I OOYJAIOIMXCA C HApYLIIEHUSMU 3pEeHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WU
nabopaTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IPOrpaMMHOE obecredeHrne (ImporpaMMa pPedeBOH HaBHTAIHH
NVDA, pedeBble CHHTE3aTOPHI, SKPAHHbIE JIYIIE).

B yueGHble aymuTtopuu obecneuuBaeTcsi OECHpPENSTCTBEHHBIM OOCTYN Ui OOyJalomMXCs WMHBAIMIOB U OOYJaIOMIUXCSA C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYECHHBIMH
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMATPUBAETCA COOTBETCTBYIONIEE KOJIMYECTBO MECT JUI OOYJaloOIMUXCS C yIeToM
HapyLICHUH UX 3J0POBbSL.

Jlis ocBOeHHs MUCHUIMIMHBI MHBAIHIAM M JHLAM C OTPAHUYEHHBIMH BO3MOMKHOCTSMH 3[0pPOBbsl MPENOCTABISETC AOCTYI K
MeYaTHBIM HCTOYHHWKAM, UMEIOMMMCS B HaydHOH OmOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHWYCCKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEJCTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKYMEHTa B (hOHAE HAydHOH OMOMMOTEKH
Yenl'Y wumm 5neKTpOHHO-OMONHMOTEUHBIX CHCTEMAax, C IMOMOIIBIO CIEIHANbHBIX TEXHMYECKHX M IIPOrPaMMHBIX CPEICTB
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(pabouee MecTO U HE3psUETO IOJIB30BATENS C MPOTPAMMHBIM 00ECIIeYeHHEM 3KPAHHOTO JIOCTyHa ¢ cHHTe30M pedn NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM U KiaBuaTypoil Clevy ¢ OONbIIMMHM KHONKAMHU M C pa3Aessiomedl KIaBUIIU
HaKJIAKOM).

Y4eOHO-MeTOAUYEeCKHe MaTepHaibl Uil OOydJaromuxcss W3 YHCiIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMHU
3J0POBBSI IPEIOCTABIIIOTCA B (POPMAX, afalITUPOBAHHBIX K OTPAHIMUCHUSAM UX 310POBbS M BOCIPHATHS HH(pOpManuu:

Jlnist mun ¢ HapyIEeHUsIMU 3peHUsT:

- B IEYaTHOH (hopMe yBENHICHHBIM IIPUPTOM,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B meyaTHo Gopme mpudrom Bpaitns.

JUtst I ¢ HapyIIeHUsIMH CITyXa:

- B Ile4aTHOH opme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

JLtst uIr ¢ HapyIIeHUsIMA OTIOPHO-ABUTATEIEHOTO alapara:

- B Ile4aTHOH Gopme,

- B (hopMe INIEKTPOHHOTO JOKYMEHTA,

- B popme ayauodaiina.

JlaHHEBIH ITepedeHs MOKET OBITh KOHKPETU3UPOBAH B 3aBICHMOCTH OT KOHTHHI€HTA 00YJIaIONIIXCS.

JUis MHBaNMMAOB W JIMIl C OTPAHWYECHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI OCBOCHHE AWUCHUIUIMHBI MOXET OBITh YaCTHYHO HIIH
TIOJIHOCTBIO OCYIIECTBJICHO C HCIIOJIb30BaHMEM [HCTAHLIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHHMM OUCIMIUIMHBI WHBANMAAaMH W JIMIAMH C OTPAaHNYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBS  HCIIONB3YeTCs
WHAWBUAYyanbHas pabota. Ilog wHAMBMAYanbHOW paboToil moapazymeBaeTcs JABe (HOPMBI  B3aUMOJCHCTBHS  C
IperofiaBaTelieM: HWHIMBUIyalbHas ydeOHas pabora (KOHCYIbTAlMM), T.€. IONOJHUTENBHOE pPa3bsICHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe W3ydeHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpBIE B OSTOM 3aWHTEPECOBAHBL, W
UHVBHIyalbHass BOCIUTATeNbHAs pabora. VIHAMBUIyaTbHBIE KOHCYIBTAIMHM HATPABICHBl HA HMHAWBUAYATH3aLUI0 OOYdCHUS
U YCTaHOBICHUIO BOCIUTATEIBHOIO KOHTaKTa MEXAy NpernojaBaTelieM U OOydarollMMcs WHBAIUIOM MM oOydarommmcs ¢
OTpaHWYCHHBIMH BO3MOKHOCTSIMHU 3I0POBBSI.

ITpn mpoBemeHHM NPOIEAYPH! OLCHMUBAHUS PE3YIBTATOB OOy4eHHsS HHBAIHAOB M JIHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3J0pPOBbsI TI0 TUCHHUIUIMHE OOECHEeYMBACTCSl BBIIOJIIHEHHE CIEIYIOIUX MJOIONHUTENBHBIX TpeOOBaHMI B 3aBUCHMOCTH OT
WHIMBHUIYaIbHBIX 0COOCHHOCTEH, 00yJaromuxcs:

a) MHCTPYKOHSA M0 TIOPAAKY TPOBEINCHHUS IIPOIEAYPHl OICHHUBAHUS IPENOCTABIECTCS B JAOCTYMHOH (opme (YCTHO, B
HMHCBMEHHOH (hopMe, B MHCEMEHHOI (hopme mpudTom bpaiins, ycTHO ¢ HCTIONB30BaHUEM YCIYT CypIONIEPEBOIINKA);

6) mocrynHas (opMa NperOCTaBICHNUs 3aJaHUH OLEHOYHBIX CPEACTB (B IEYaTHOH Qopme, B NMeyaTHOH (hopMe yBEIMUECHHBIM
mpudToM, B medatHoH popme mpudTom Bpailind, B popMe 3IeKTPOHHOTO JTOKYMEHTa, 3a/laHHs 3a4YUTHIBAIOTCS aCCHCTECHTOM,
3aJJaHNs TIPETOCTABIIIOTCS C NCTIOIB30BAaHUEM CYpPIOTIEPEBOa);

B) moctynHas ¢opma MpedoCTaBIeHHUs OTBETOB Ha 3afaHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEpE,
NHUCbMEHHO mpHupTOM bpaiiis, ¢ HCIIoIbp30BaHIEM YCITYT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHMM TPOIEAYPH! OLCHUBAHUS PE3YNBTATOB OOyYeHHsS HHBAIHAOB W JIMI[ C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU
3J0POBBSI NIPEIYCMAaTPUBACTCA HCIIOJIB30BAHUE TEXHHYECKHX CPEACTB, HEOOXOIUMBIX MM B CBSA3M C UX HWHAWBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTU CPEeACTBAa MOTYT OBITh mpemocTaBieHsl YenlY uiaM MOTYT HCIONIB30BaThCS COOCTBEHHBIE TEXHUYECKHE
cpernctBa. Ilpm HEoOXOAMMOCTH HWHBalIMAAM W JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbsS IPEAOCTaBIAETCS
JIOTIONTHATEIBHOE BpeMs M MOATOTOBKM OTBETa HAa 3aJaHMs, NpOLEeAypa OLEHWBAHMS pE3YIbTATOB OOyJeHHS IO
JUCILHUIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIoB.

IIpoBeneHne mpouexypbl OLECHUBAHMS pPE3YJIbTaTOB OOYYCHHS WHBAIWIOB M JIMI C OTPAaHHYCHHBIMH BO3MOKHOCTAMH
3IIOPOBBS IOITYCKACTCS C MCTIOJIE30BAHHEM TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI.
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