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1. HEJIX OCBOEHUA JUCHUIIJINHBI

HeJILIO OCBOCHHA NHUCHMUIIIMHBbI ((HHTGHH@KTY&J’IBHBIG CHUCTEMBI H I/ICKyCCTBeHHBIP’I HUHTCII-
JICKT» ABJIACTCA (I)OpMI/IpOBaHI/Ie CUCTCMBbI TCOPCTUICCKUX 3HaHU B C(pepe HUHTCJUICKTYAJIbHBIX
I/IH(i)OpMaHI/IOHHI)IX CHUCTEM, COOTBETCTBYIOIIUX KOMIICTCHIIMKM W T'OTOBHOCTHU 06yqaeMoro K
BBIIIOJIHCHUIO PAa3JIMYHBIX BUIOB HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTH I10 HMCIIOJBb30BaHHWIO HH-
TCIUICKTYAJIbHBIX I/IH(i)OpMaHI/IOHHI)IX CHCTEM B HpO(l)eCCHOHaHLHOﬁ JACATCIIBHOCTH

HpI/I 9TOM 3aJad4aMM JUCIHMIIIINHBI ABJIAIOTCA:

M3yYeHHUE MOJICIICH U aJITOPUTMOB UHTEJUICKTYaIbHBIX CUCTEM;
W3Yy4YEHUE AITOPUTMOB 00pabOTKH MHPOPMALIUK U YIIPABJICHHUS;
M3YYECHHUE METOJOB MPEIACTABICHUS 3HAHUN;

M3y4eHHEe COBPEMEHHBIX TexHojoruu u 10 mnsa co3maHus WHTEIUIEKTYaJIbHBIX CH-
cTeM;

3HAaKOMCTBO C (1)I/IJ'IOCO(1)CKI/IM N IYXOBHBIMHU aCIICKTaMH UHTCIJICKTYaJIbHBIX CUCTEM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOT'PAMMBI

2.1. Jucuunnnza «/HTeUIeKTyalbHble CUCTEMBI M UCKYCCTBEHHBIM HHTEIIEKT» OTHOCUTCS K
JUCLUIUIMHAM 110 BBIOOpPY 4acTd, (popMupyeMol ydacTHHUKaMH OOpa30BaTENIbHBIX OTHOIIEHUI
bnoka 1.Jlucuunnuus! (MOIyJM), UMEET TECHYIO CBA3b C APYTMMH JUCLUILINHAMMU.

2.2. B Tabnuue npuBeneHs! NPEALIECTBYIOIINE U TOCIEAYIONHUE JUCIUIUINHBI, HAlIPABJICHHbIE
Ha (popMHUpOBaHUE KOMIETEHIINI TUCIUIUIMHBI B COOTBETCTBUU ¢ MaTpuilei komnereHuii OIT.

IIpeamecTByonue u nocjaeay0uue TUCIHUNINHBI,
HanpaBJieHHbIe HA ()OPMHUPOBaAHUE KOMIIETEH Uil

Ne
y [IpenmecTByromue TUCHUIIITUHBI [Tocnenyromume TMCUUIIIIMHBI
n/m
1. HNHoCTpaHHBIH A3BIK MamnHHOe 00y4yeHue
O0bEKTHO — OPHEHTHPOBAHHOE MPO- IIpenaumioMHasi MpaKTHUKA
rpaMMHpoOBaHHe




3. INIAHUPYEMBIE PE3YJIbTATBI ObYUYEHUSA
[Tnanupyemblie pe3yabTaThl OCBOEHUsI 00pa3zoBaTesnbHOM nporpammsl (OI1) — koMmmereHIn

00yyJaromuXxcsl ONpPeeAIoTCs TpeOOBAaHUAME CTaHAAapTa MO HampapieHuio moarotoBku 01.03.04
[Tpuknagnas MmaTeMaTuka 1 GOPMHUPYIOTCS B COOTBETCTBUU ¢ MaTpullel kommereHuuid OTI1.

Ne Homep/ HaumenoBanue komnereH- | B pesyiabrare n3y4eHust A CUUININHbBI
n/n HHJEKC 197071 o0yuarumecs 10/LKHbI:
KOMIIETEeHI[MH (MJ1M ee 4aCTH)
2 3 4
1. [IK-4.1 UnTerpupyer nporpaMMHbIE

MOJIYJIH U TIpOBepsieT paboTocnocoo-
HOCTB pa3pabaThIBa€MOTr0 MPOTPaMM-
CnocoOHOCTh aKTHUBHO Y4acT- | HOTO MPHIIOKEHUS

BOBaTh B Pa3pabOTKE CHUCTEM-
[IK-4 HOTO W TPHKIAIHOTO TIPO-
IPaMMHOTO 00ECTICUEHHS

[1IK-4.2 AnanusupyeTt craHgapTHbIE TEX-
HUUYECKUE TpeOOBaHUS K IPOEKTUPOBA-
HUIO MIPOTPaMMHOT0 00ECTICYCHHSI.

[1K-4.3 CriocoOeH oCyIecTBIATh pas-
paboOTKy TEXHUYECKUX TPEOOBAHHM K
IpOrpaMMHOMY 00€CIIEYeHHIO, IIPH €TO0
CO3/1aHUU




4. CTPYKTYPA U COAEP)KAHUE JUCIUITJIMHBI

4.1. OFBEM JUCHUINJIMHBI U BUJbI YYEBHOH PABOTHI

Buj yueOHoit padoThI Cemectpsl
Bcero yacos Ne 6
4acoB
1 2 3
AyauTopHasi KOHTaAKTHas padoTa (Bcero) 90 90
B ToMm uncne:
Jlexumnm (JI) 36 36
[Tpaktrueckue 3ansatus (113) 36 36
JlabGopaTtopHbie padoTsI (JIP) 18 18
KonTakTHasi BHeayauTopHas padora. B ToM uucine: uHau- 2 2
BU/IyaJIbHBIC U TPYMIIOBbIC KOHCYJIBTAIMH.
NuauBuayanbHbIE U TPYIOBBIC KOHCYIBTAITHH. 2 2
CamocrositesibHas padora ody4yarmerocst (CPO) 61 61
(Bcero)
Iloozomoska k 3ansmusim (JIP) 10 10
Iloozomoexa k 3anamusam (113) 10 10
Buvinonnenue unougudyanbHo2o 3a0anus 20 20
Iloozomoska k npomecymouHomy mecmogomy KOHMpPO0 9 9
Camonoozomoska 12 12
IIpomexxyTOouHasi aTTe- sk3aMeH (D) 9(36) 2(36)
cTanus B TOM 4HCJI€:
[Ipuem 5k3., yac. 0,5 0,5
Koncynbranus, gac. 2 2
CPO, gac 33,5 33,5
UTOro: 4acos 180 180
OO0mas TpyroeMKoCTb 3a4. e, 5 5




4.2. COAEP KAHUE JUCHUIIJINHBI

4.2.1. Pa3nenl (TeMbl) IUCHHUILUIAHBI, BUIbI Y4e0HOH 1eATEIbHOCTH U ()OPMBbI KOHTPOJIS

Ne | HaumeHoBaHme pa3je-

Buabl yueOHOI 1esiTeJIbHOCTH,

DopmMbI TEKyLIEH U

n/m | Ja (TeMbl) JUCHUIJIM- | BKJIKYAs CAMOCTOSATEIbHYIO Pa- NMPOMEKYTOYHOM
HBI 00Ty 00y4arouuXxcs arTecTaluMu
(B yacax)
J | JP I3 CP | Bcero
0)
1 2 3 4 5 6 7 8
Cemectp 6
1. Paznen 1. IlpencraBne- 8 4 8 10 30 TECTOBBII KOHTPOJIb,
HUE 3HAHU. KOHTPOJIbHBIE BO-
MIPOCHI
2. Pa3nen 2. Metongb! uc- 6 2 6 11 25 TECTOBBII KOHTPOJIb,
KYCCTBEHHOT'O MHTEJIJICK- KOHTpPOJIbHBIE BO-
Ta. POCHI
3. | Paznen 3. HTemnekry- 6 2 6 16 30 | TECTOBBII KOHTPOIIb,
aJIbHbIE CUCTEMBI U UC- KOHTPOJIbHBIE BO-
KYCCTBEHHBIN UHTEII- MPOCHI
JIeKT.
4. | Paznmen 4. Dransl pa3pa- 8 2 8 12 30 | TecTOBBIN KOHTPOJIb,
OOTKU UHTEIJICKTYyalb- WH/MBU/TyalTbHbIC
HBIX CUCTEM. 3a/1aHKs K TIpaKTUJe-
CKHM 3aHSITHSM.,
KOHTPOJIbHBIE BO-
POCHI
5. | Pa3nmen 5. CoBpemeHHbIE 8 8 8 12 36 | TECTOBBII KOHTPOIIb,
TEXHOJOTHH U MPO- WHMBU Ty aJTbHBIE 3a-
rpaMMHOE oOecTieueHue JTAHUS K TIPaKTHYe-
JUTSL CO3JTaHUSI MHTEJUICK- CKHM 3aHSITHSIM.
TyaJbHBIX CUCTEM. KOHTPOJIbHBIE BO-
IPOCHI
KonTakTHasi BHeayu- 2 NunuBuayanbHble 1
TOpHasi paboTa TPYNIOBHIEC 3aHATHS
[IpomexyTouHas aTTe- 36 | Ox3ameH
cTaIms
HUTOI'O yacos B 6 cemecTpe: | 36 | 18 36 61 180
BCEI'O: 36 | 18 36 61 180




4.2.2. JlekKiIUOHHBIN KypC

Ne HaumenoBanue HaunMeHnoBanue Conep:kanue JeKuuu Bcero
n/ pasjena TeMbl JIeKIIHH 4acos
n AUCHHUILIMHBI

1 2 3 4 5

Cemectp 6

1. | Pazzmen I. prﬂCTaB' 1.1 Ornuuus 3Ha- | TUnU4YHBIE MOJACIH NPEIACTABICHUS 2
JICHHC SHAHUH. HUM OT JaHHBIX. 3HaHui. Jlormueckast Mmojaenb npe-

CTaBJICHUS 3HAHUM.
1.2 O0bekTHO- Mogpens dpeiima. [Tonsarue pperimo- 2
OpPHEHTHPOBaHHOE | BOil cuctembl. CBOMCTBa (hpeiiMoBOiA
MpeCTaBICHNE CUCTEMBI.
3HaHu# (peiima-
MHU.
1.3 Mopuens ce- [TonsiTre cemMaTuueckasi CETb. 2
MaHTH4Yeckol ce- | Knmaccudukanus ceMaHTHUECKUX
TH. cereid. [focTonHCTBa M HEJOCTATKHU
CEeMaTHUYECKUX ceTei
1.4 TIpencrasie- [IpencraBnenue 3HaHWM TpaBUIAMH 2
HHe MPO/YKIHOH- nponyxunﬁ; HHuTtepnperarop mpo-
JOYKIIMOHHOM CHUCTEMBI.
HBIX CUCTEM
IIponyKIIMOHHBIE CUCTEMBI B ITPUIIO-
KEHMSIX

2. | Pazpmen 2. 2. 1 IlonsaTtue «uc- | OnpenenacHus MOHATHS UCKYCCTBEH- 2
Meroas! uckyc- KYCCTBEHHBI UH- | HBIM MHTEJUIEKT. 3ajayuu, peuiacmbie
CTBEHHOT'O MHTEI- TEJUIEKT» C IIOMOILBIO UCKYCCTBEHHOI'O UHTE-

JIeKTa. JIEKTa.
2.2 Oramnsl pa3Bu- | MccnenoBanusi B 06J1aCTH UCKYC- 2
THUSI UCKYCCTBEH- CTBEHHOT0 MHTeJIeKTa. OCHOBHBIE
HOT'O MHTEJUIEKTAa | HaIpaBJIEHUsA. XPOHOJIOTUS OTKPHI-
TUN B HaNpaBJIEHUSIX UCKYCCTBEHHO-
IO UHTEIJIEKTA.
2.3 Knaccuduka- | HelipoOuonnyeckoe HampaBjIeHUE. 2
1111 UICKYCCTBEH- WNudopmanronHoe HanpaBiIeHUe
HOro uHTeiekra | [Ipumepsl pa3nuuHbIX Kiaccupuka-
LIMI CUCTEM UCKYCCTBEHHOI'O MHTEII-
JIEKTa.

3 | Pazmen 3. 3.1 Texnonoruu Mosenb 3KCIEPTHBIX CUCTEM 4
WNuTennextyanbHble | pa3pabOTKH 3KC- Knaccudukanus sKCriepTHBIX CHU-
nH(POPMAIMOHHbIE NEPTHBIX CUCTEM CTeM U 000JI04€K IKCIEPTHBIX CHU-
CUCTEMBI. cteMm. CpezcTBa pa3pabOTKU KC-

NepTHHIX cucteM. MIHTerpupoBaHHas
cpena pazpadbotku Visual Prolog.
Pa3paboTka KOHCOJIBHOTO MPOEKTa
JUTS SKCTIEPTHBIX CUCTEM HMHCTPY-
MenTamu Visual Prolog.
3.2. Cuctemsbl noa- | CTpyKTypa CUCTEM MOAACPKKH MPHU- 2
JEP’KKU MIPUHSTHSL | HATUS PELLICHUM.




pemeHui Knaccudukanus cuctemM noaaepx eu
IPUHATHS peIIeHU
4 | Paznen 4. 4.1 Monens uc- Mopenu HeHpOHHBIX ceTell. MHOTO- 4
Ortansl pa3paboTKH KyCCTBEHHOTO CIIOWHBIE CeTH. PeKyppeHTHBIE CeTH.
WHTEIIEKTYAIbHBIX | o Mogens Xondunma. Camoopranu-
CHCTEM. p 3YIOIINECS CETH
T. KoxoHeHa.
4.2. [locTpoenue OOyueHre HEHPOHHBIX CETeH 4
HEHPOHHOM ceTH Crioco0sl peain3aluy HeHPOHHBIX
ceren. [IpakTueckoe pUMeHeHne
HEWPOCETEBbIX TEXHOJOTHH
5 | Paszpen 5. Cospe- 5.1.0cHoBHI s3bIka | IIporpammupoBanue B JIOI uke 4
MeHHbIe TexHoJoruu | VisualProlog. ®axrtel. [IpaBma. 3anpockr
U IPOrpaMMHOE Pazmertienne (hakToB, paBUIl U 3arpo-
oOecrieueHue s coB [ Ipemioxxenus. [Ipemukarst. [epe-
CO3/1aHUS UHTEIIEK- MeHHble MHnnanu3anys nepeMeH-
TyaJIbHBIX CUCTEM. HbIX. AHOHUMHBIE NTIEPEMEHHbIE
Jlornueckoe npo- 5.2.IIporpaMmsl OcHoBHble pazaensl Visual Prolog - 4
rPaMMHPOBAHUE 1 VisualProlog porpaMm §
VisualProlog Paszpnen npemyioxkeHui.
Paznen nmpenukaTos.
Pasznen nomeHoB.
Pa3nen nenn.
Jlexnapanuu 1 npaBuia.
HUTOI'O yacosB B 6 cemecTpe: 36
Bcero yacos: 36
4.2.3. JlabopaTopHbIii NPAKTHKYM
Ne
o/ HaumenoBanme pa3- | HaummenoBanme 1adopa- Conep:xanue jnadopa- Bcero
o | AeTa IHCHHILTHHBI TOPHOI padoThI TOPHOI PadoTHI 4acoB
1 2 3 4 5
Cemectp 6
1 | IlpencraBnenue 3Ha- | [IpencraBnenue 3HaHUM 3HAKOMCTBO C JIOTHYE- 4
HUH. MpaBWJIaMU IPOAYKIIMH. CKHUM IIPOrpaMMHUPOBAHU-
eM
2 | Metonas! uckyccrtBen- | @aktel. [IpaBuna. 3anpocsl | CoznaHue NpoeKTOB 2
HOT'O MHTEJUIEKTA. AHOHHMMHBIE IEPEMEHHBIE
3 | UnrennexryanbHble | TexHosoruu pazpaboTku Co3nanue 3KCepTHBIX 2
nH(pOPMAIMOHHbIE AKCIEPTHBIX CUCTEM CUCTEM CpEACTBAMH JIO-
CUCTEMBI TUYECKOro MPOrpaMMHUpoO-
BaHUS
4 | Dtamnsl pa3paboTKu Apudmerndeckue BbIYHC- Brruncnenus apupmern- 4

HMHTCIUICKTYaJIbHBIX
CHUCTCM.

JICHUA

YECKHUX BBIpaXEHUU Cpel-
CTBAMHM JIOTUYECKOTO MPO-
rpaMMHUPOBAHHUS




5 | COBpEMEHHBIE TEX- Jlornueckoe nporpammupo- | HaGop, penaktupoBanue 8
HOJIOTMH U MPO- BAaHHME OCHOBHBIE MOHATHS, Y TECTUPOBAHHE MPOCTEH-
rpaMMHOE oOecrieue- | mHTepdeiic. IMX
HUE JJI CO3/1aHUs porpamm
MHTEIJIEKTYJIbHBIX
CUCTEM.

Jlornueckoe mpo- IIporpammupoBaHue B Coznanue npoctenmmx
rpaMMUpPOBaHUE Jloruke MIPOEKTOB
@axrel. [IpaBuia. 3ampocekl | Ilouck ¢ Bo3zBpaToM
Pa3merienue hakToB, npaBuwin | YpaBieHHE IOUCKOM C
Y 3aIIpOCOB BO3BPATOM: IIPEJUKATHI
fail u oTceuenus
Pasziessl mporpamm Co3gaHue npoCTeUInX
MPOEKTOB C rpapuyecKkum
nHTepdericom

UTOIO: 36

4.2.4. IlpakTnyeckue 3aHATHS

Ne HaumenoBanue HaumenoBanme npaktu- | CoaepkaHue npakruye- Bcero

n/ pasjena JuCHH- YeCcKOro 3aHATHSA CKOI'0 3aHSITUSA 4acos

1| IVIMHBI

1 2 3 4 5

Cemectp 6

1. | Pa3pmen 1. 1.1 [IpakTuueckas padora | Jloruueckuit BBIBOJ U JIOTHYE- 8
[IpencraBnenue 3Ha- | Nel. DakTOpHBIN aHATU3. | CKOE MPOrPAMMHUPOBAHHUE.

HUI. Jlormueckue onepanuu Haza
JIOTUYECKUMH NIEPEMEHHBIMH.
1.2 Vcuncnenue npenu- Jlornueckoe ciencrBue B uc-
KaTOB. YUCJICHUH NPEINKATOB.
[Ipeo6pazoBanue hopmyt:
npeaBapeHHas popma. O6pat-
Heli Meton C.1O. Macnosa.

2. | Pa3pmen 2. 2.1 IlpakTnueckas padota | Hopmanuszauus JaHHBIX. 6
Mertob1 UCKyC- No2. OCHOBHBIX MPEUMYIIIECTBA
CTBEHHOT'O MHTEI- OT160p Npu3HAKOB 0TOOpa MPU3HAKOB.

JIEKTA. OcHoBHas uaest oroopa npu-
2.2 TlepCrieKTUBHI ¥ TEH- | 3HAKOB C IIOMOIIbIO T€HETH-
JICHIIMW Pa3BUTHS UCKYC- | YECKOI'O aJI'OPUTMA.
CTBEHHOT'O MHTEJJIEKTa Jloruko-1MHrBUCTUUECKHE MO-
JIeJId B CUCTEMAaX YIPaBJICHHUS.
PeirTuHrn nepcrnekTuBHBIX
TEXHOJIOT .




3. | Paznen 3. 3.1 DkcnepTHbBIE CUCTe- OO01re NPUHIUIIBL TOCTPOC- 4
WuTennekTyanbHble | MBI HUS DKCIIEPTHBIX CUCTEM.
MH(POPMAIOHHbIE Oran pa3padoTKH MPOrpaMMm-
CUCTEMBI HOTO KoJla mpoekTa B Visual

Prolog.Pa3paborka GUI
npoekTa Ha Visual Prolog’e
JUISL DKCTIEPTHOM CUCTEMBI.
Cosnanue HoBoro GUI npoek-
ta. Jlo6aBnenue Gpopmsl B my-
cToi mpoekT. HacTtpoiika
IJIABHOTO MEHIO MPOEKTA.
Pa3zpaboTka skpanHON (HOPMBI.
Opranusanus BbIYUCTUTEIb-
HBIX IPOLEAYP MPOEKTa

3.2 Ilpaktuyeckas pabora | PeanuszoBaTh 1 CpaBHUTH JIBa 2

No3 pPa3HBIX AITOPUTMA JEPEBHEB

epeBbs pemieHui pELICHHIA.
Pa3znuyus anroputmoB aepe-
BbsI PEILICHHUS OT IPYTUX aJIrO-
PUTMOB KJ1accu(UKaINU

4. | Paznmen 4. Dramnbl 4.1. Mopenb nckyccreen- | CO3IaHue 1 00y4eHHE MPo- 8
pa3paboTKU UHTEI- HOTO HelfpoHa CTEHIICH HEMPOHHOM CETH
JIEKTyaJbHBIX CH-

CTEM. =
4.2. Ilpaktnueckas pabo- | CriocoObl peanu3aiuu Heil-
ta Ne4 HeilpoceteBoe pac- | poHHbIX ceteil [IpakTrueckoe
MO3HaBAaHUE IE€YATHBIX MPUMEHEHHE HEUPOCETEBBIX
CHMBOJIOB TEXHOJIOTUI

5 Paznen 5. Cope- 5.1.Jlornueckoe nporpam- | Bo3MOKHOCTH JIOTHYECKOTO
MEHHBIE TEXHOJIOTUH | MUPOBAHHUE: OCHOBHBIE [IPOrpaMMHUPOBAHMUSL.

U TIpOrpaMMHOE MOHSITHSL. CTaHAapTHBIE IPEIUKATHI BBO-

obecrieyeHne ais 1a TAaHHBIX.

CO3/1aHUS UHTEJIEK- [Ipenukatsl mpeoOpa3zoBaHUsS

TyaJbHBIX CUCTEM. JTAHHBIX.

[Ipenukatsl paboThI ¢ OKHAMHU.
[TpenukaTs! paboTHI ¢ (aiina-
MHU.

IIpenukats! ynpasieHus 3Kpa-
HOM

Pemenue nornueckux 3aaay

HUTOI'O yacos B 6 cemecTpe: 36

Bcero yacos: 36

4.3. CAMOCTOSATEJBHASA PABOTA OBYIAIOHIETIOCHA

Ne HaunmenoBanue pasaena Ne Buasr CPO Bcero
n/n (TeMbl) TUCHUILIHHBI n/n 4acoB
1 2 3 4 5
Cemectp 6
1. Pazpnen 1. 1.1. | [loaroToBka K 1a0OpaTOPHBIM 3aHSATHSIM. 10

10



IIpencraBnenue 3HaHUI.

1.2.

BrinosiHeHNE MHIUBUYAIBHOTO 3aaHUs

1.3. | [loarotoBka K NpakKTUYECKUM 3aHSATHUSM.
VYcranoBka v Hauano pabotsl ¢ VisualPro-
log
14 CamonoaroroBka. CocTaBieHHE OMTOPHO-
0 KOHCIIEKTA.
2. Paznen 2. 2.1. CamonoaroroBka. CocTaBjieHHE OMTOPHO- 10
MeToabl HCKYCCTBEHHOTO ro KOHCIIEKTa
WHTEIUIEKTA. 2.2. | [logroroBka K J1abOpaTOPHBIM 3aHSATHSIM.
2.3. | [logroroBka K MpakTUYECKUM 3aHATHSIM
2.4 [ToaroToBka K TECTUPOBAHUIO 1O BTOPO-
My pa3jiely.
2.5 BrinonHeHne MHAMBUYATBHOTO 3a/TaHHS
3. Pazpnen 3. 3.1 CamonoaroroBka. CocTaBieHHE OMTOPHO- 16
HHurennexryanbHble ro KOHCIIEKTA.
nH(}OpPMAITMOHHBIC CUCTE- 32 [ToaroroBka K MpakKTUYECKUM 3aHATHIM
MBI 33 BrINonHEHNE HHAMBUYAIBHOTO 3aJaHUS
34 [ToaroToBka Kk TECTUPOBAHUIO 110 TEMaM
TPEThEro pasjaena
4. Paznen 4. Dramnel pa3pa- 4.1 BrinosiHeHUE MHIUBUYAIBHOTO 3aaHUs 15
OOTKHU MHTEIUIEKTYaJIbHBIX
CHUCTEM. [ToaroToBka K MpakKTUYECKUM 3aHATUAM
4.2 [TonroToBka K 1a00paTOPHBIM 3aHATHSIM.
[TpopabGoTKa anropuTMOB pelIeHUs 3a/1a4
JIOTHYECKOTr0 IIPOrpaMMUPOBAHUS
4.3 [ToaroToBka K TECTUPOBAHUIO 1O YETBEP-
TOMY pa3JIcITy.
5 Paznen 5. CoBpeMeHHbIE 5.1. Camonoaroroska. Padora ¢ JIeKIITMOHHBIM 10
TEXHOJIOTHH U MPOTPaMM- MarepuaioM. OnepaTopsl si3bIKa Mpo-
HOe obecrneueHue s Co- rpaMMHPOBaHUSI.
3/1aHMS UHTEJUIEKTYaJIbHbIX | 5.2 [ToaroroBka k 1a00pPATOPHBIM 3aHATHUSIM.
CHUCTEM. [TIpopabGoTKa anropuTMOB pelISHUs 3a/1a4
JIOTHYECKOTO IPOrpaMMHUPOBAHUS
53 BrinosiHeHue MHIUBUYAIBHOTO 3aaHUs
5.4 TecTupoBaHue MO BCEM paszieiiaM JUCITHU-
IUTHHBI
HUTOI'O yacoB B 6 cemecTpe: 61
Bcero uyacos: 61
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INEPEYEHb YYEBHO-METOIU4YECKOI'O OBECIIEYEHMUSA JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

5.1. MeToan4yeckne yKa3aHusl JJIs1 MOATOTOBKH 00Y4YaIOMIUXCH K JIEKIIMOHHBIM 3aHsI-
THAM

Jlexuust siBisieTCS OCHOBHOM (hopMOl 00ydeHUs! B BbICIIEM Yy4eOHOM 3aBelECHUH. 3alucu
JEKUMH B KOHCIIEKTaX JOJDKHBI ObITh N30MpPATEIbHBIMU, MOJTHOCTHIO CIEAYET 3alHChIBATh TOJIBKO
orpeesneHus. B KOHCIIeKTe peKOMEHAyEeTCsS MPUMEHATh COKPAIIEHNE CIIOB, YTO YCKOPSET 3aIUCh.
Bonpocsl, Bo3HHKaIOIIME B XO/I€ JIEKIMH, PEKOMEHAYETCS 3alUChIBaTh Ha MOJISAX U MOCIE OKOHYA-
HUS JISKITUH 00paTUTHCS 32 Pa3bsICHEHUEM K IIPETI01aBaTelto.

PaboTta Haj KOHCIIEKTOM JIEKIIMH OCYIIECTBIISIETCS IO ATarnam:

* IOBTOPUTH U3yUYCHHBIH MaTepuall 0 KOHCIIEKTY;

* HETIOHSTHBIE TIOJIO’KEHUSI OTMETUTH Ha MOJISIX U YTOUHUTH;

* HEOKOHUYEHHBIE (ppa3bl, MPOIYIIEHHBIE CIIOBA U APYT'HE HEJOUYEThI B 3aMUCIX YCTPAHUTH,
MOJIb3YACh MaTepragaMH U3 ydeOHUKA U APYTUX UCTOYHUKOB;

* 3aBEPIIUTHh TEXHUYECKOE O(PopMIIeHHE KOHCIIEKTa (TIOAYEPKUBAHNS, BbIIEJICHNUE TJIaBHO-
ro, BBIJICJICHHUE Pa3/AeioB, MOAPA3/IEIOB U T.I1.).

CaMocTosTeIbHYIO0 padoTy CleIyeT HAaUWHATh C T0Pa0OTKH KOHCIEKTA, KEJIATEIbHO B TOT
e JIeHb, [T0OKa BPEMsI HE CTEpJIO COJepKaHWe JEKUUU U3 maMsTh. PaboTa HaJg KOHCIIEKTOM He
JOJDKHA 3aKaHYMBATHCS C TMPOCTYIIMBaHUA JeKuu. [Toce nekium, B mporecce caMoCTOsITeIbHOM
paboThl, mepea TeM, KaK OTKPBITh TETpaJb ¢ KOHCIIEKTOM, MOJIE3HO MBICIEHHO BOCCTaHOBUTH B
NaMsTH COJCPKAHUE JIEKLIUHU, BCTIOMHUB €€ CTPYKTYPY, OCHOBHBIE ITOJIOKEHHS U BBIBOBI.

C nenpio 10opaboOTKH HEOOXOAMMO MPOYUTAThH 3aMUCH, BOCCTAHOBUTH TEKCT B MaMSTH, a
TaKXe MCIPABUTh ONHUCKHU, pacmn(poBaTh HEe NMPHUHITHIE paHEe COKPAIICHUs, 3aNOIHUTH MPOIY-
IIEHHbIE MECTA, MMOHATh TEKCT, BHUKHYTH B €ro cMbIci. [lasiee mpodnTaTh MaTepual Mo peKoMeH-
JyeMoii JuTepaType, paspelias B X0J¢ YTCHUs, BO3HUKIINE paHee 3aTPyJHEHHUs, BOIPOCHI, a Tak-
K€ JOTMOJIHEHUS U UCTIPABJISIsl CBOM 3allMCHU. 3alUCU JTOJKHBI ObITh HATJISAHBIMU, JJIS YEro cieay-
eT NMPHUMEHATh Pa3IUYHbIe CIOCOObI BBIACNCHHNA. B xo1e 1opaboTKu KOHCIEKTa YITyOJsroTCs,
PacCIIUpPSIOTCS U 3aKPEIUISIOTCS 3HAHMS, a TaKKe JIOMOJIHSIETCS, UCTIPABISIETCSI U COBEPIICHCTBRY-
eTcs KoHcmeKT. Eme myuine, eciu Bbl nepepaboTaere KOHCIEKT, TaAUTE €ro B HOBOM CUCTeMaTH-
3aIM 3amrceid. ITo, HECCOMHEHHO, 3aiiMET HEKOTOpPOE BpeMsi, HO MaTepuaj BaMu OyJIeT XOPOIIIo
npopaboTaH, a KOHCIIEKTUBHAS 3aIMCh €ro MpUBEACHA B YAOOHBIN 17 3anioMuHaHus Bua. Beene-
HUE 3aroJIOBKOB, CKOOOK, 0000IAI0IMX 3HAKOB MOKET 3HAYUTEIILHO MOBBICUTh KAYECTBO 3aIUCH.
OTOMY MOXET CIYXHUTh TaKKe MOJYEPKUBAHHE OTAEIbHBIX MECT KOHCIIEKTa KpAacHBIM KapaHJa-
I0M, TIPUBE/ICHHUE Ha IMOJISIX WM HAa OOpAaTHOH CTOPOHE JINCTAa KPATKOW CXEMBI KOHCIIEKTa H JIp.

[ToaroToBIEHHBIM KOHCIIEKT M PEKOMEHIyeMasi JIMTepaTypa UCIOIb3YyeTCsl IPU TOATrOTOB-
K€ K TPaKTU4YeCKOMY 3aHATHIO. [IoIroTOBKa CBOAMTCS K BHHUMATEIBHOMY MPOYTEHUIO yUEeOHOTO
MaTepHala, K BEIBOJY C KapaHAAlIoOM B pyKaX BCeX YTBEP)KIACHUN U (hopMyll, K peIIeHUI0 TpUMe-
POB, 337124, K OTBETaM Ha BOIPOCHI, PEJIOKEHHBIE B KOHIIE JIEKIIUHU TPEnoaBaTeeM HiId oMe-
IIEHHBIE B PEKOMEHIyeMoil nurepatype. [Ipumepsl, 3an1aun, BOIPOCH! M0 TeMe SIBJISIOTCS Cpell-
CTBOM CAMOKOHTPOJIS.

HenpemeHHbIM ycio0BHEM IIyOOKOTO YCBOEGHHs Yy4eOHOrO MaTepuana sBJISETCS 3HaHUE
OCHOB, Ha KOTOPBIX CTPOHTCS U3JI0KEeHHE Marepuaia. OOBIYHO MperoaaBaTeb HalOMUHAET, Ka-
KOIl paHee M3yueHHBIH MaTepuan U B KaKOH cTeneHu TpedyeTcs MOJArOTOBUTH K OYEpeHOMY 3a-
HATHUIO. DTa peKOMEHIalus, Kak U TpeOOBaHME CUCTEMAaTHUECKON U Cepbe3HON paboThl HaJl BCEM
JIEKIIMOHHBIM KYpPCOM, IMOJAJIEKUT O€3yCIOBHOMY BBINOMHEHMIO. [loTepu norndyeckoit cBsi3u Kak
BHYTPH TE€MBI, TaK U MEXIY HUMH NPUBOJUT K HETATHBHBIM ITOCIIEACTBUSAM: MaTepHall ydeOHOM
JUCLUTUIMHBI IEPECTAET OCHOBATENIFHO BOCIIPUHUMATKCS, @ TBOPUYECKHH TPY MOAMEHSIETCS YTOM-
JICHHBIM TiepenuchiBaHreM. OOpaieHne K paHee M3YyYCeHHOMY MaTepHaty HE TOJBKO MOMOTAeT
BOCCTAHOBUTH B MAMSTHU M3BECTHbIC MOJOXKEHHUS, BHIBOJIbI, HO U MPUBOJUT PAa3pO3HEHHBIC 3HAHUS
B CHCTEMY, yIIIyOJsieT u pacmmpsieT ux. Kaxxaplii BO3BpaT K cTapoMy MaTepHalTy MO3BOJISIET HAUTH

12



B HEM YTO-TO HOBOE, IEPEOCMBICIUTE €r0 ¢ MHBIX MO3HIIUN, OTPESIIUTh JIJIsl HEro Haubojee mo/I-
XOJSIIIee MECTO B YK€ UMEIOIIeHcsl cucTeMe 3HaHuid. HeomHokpaTHOE oOpalieHue K mpoiIeHHO-
My MaTepHaiy sIBIISIETCS HauOoJiee parMoHaIbHOU (HOpPMOUN MPUOOPETCHUS U 3aKpETUICHUs 3Ha-
HUil. OueHb MOJIE3HBIM, HO, K COXKAJICHHUIO, €IIe MAJIO UCTIOIb3YEMbIM B MIPAKTHKE CAMOCTOSTEIb-
HOW paboThI, SIBISICTCS MPEABAPUTEITHHOE 03HAKOMIICHHE ¢ Y4eOHBIM MaTepuaioM. Jlaxke kpaTkoe,
Oeryioe 3HAKOMCTBO C MaTEpUAIIOM OYEPEIHOH JICKIMH JaeT MHoroe. O0ydJaromuecs: moayJdaroT
o011iee MpeICTaBICHUE O €€ COACPKAHUH U CTPYKTYPE, O TJIABHBIX U BTOPOCTEIIEHHBIX BOTIPOCAX, O
TEpMHUHAX M ompejaeieHusx. Bee 310 obneryaer paboTy Ha JIEKIIMH U JIENIaeT ee IeIeyCTPEeMIICH-
HOW.

5.2. Meroauyeckue yKazaHusl JJIS MOATOTOBKHU O00y4YarOIUXcsl K J1a0OpaTOPHbIM 3a-
HATUAM

Benymieit nunakTuueckoi 1enbio Ja00paTOPHBIX 3aHATUN SBISETCS CHCTEMaTH3alus H
000011eHNe 3HAaHUHM 10 M3y4aeMOW TeMe, MPHUOOpPETeHNE MPAKTUUECKUX HABBIKOB 110 TOMY WM
JIpyroMy pasJiesly Kypca, 3aKperieHHe MOJyYeHHbIX TeOpeTUYecKux 3HaHui. JlabopaTopHble pa-
OOTBI COIIPOBOXKAAIOT U MOAJIEPKUBAIOT JEKIMOHHBIN Kypc. [loaroroBka k 1abopaTOpHBIM 3aHs-
TUSM U IPAKTUKyMaM HOCUT Pa3JInYHbIN XapakTep, Kak [0 COAEPKAHUIO, TAK U IO CIOXKHOCTHU UC-
MIOJIHEHUS.

MHorue nabopaTopHble 3aHATHS TPEOYIOT OOJIBIION MCCIEA0BATENbCKOM paboThI, U3yye-
HUSI JTOTIOJIHUTEILHON Hay4yHOU JuTepaTypshl. [Ipexie yeM NpucTynuTh K BBIIOJHEHUIO TaKOU pa-
00TbI, 0OydaroieMycsi HeOOXOAMMO 03HAKOMUTHCS OOCTOSITEIBHO C COJCPKAHUEM 3a/1aHusl, ysiC-
HUTb €T0, OLICHUTH C TOYKU 3PCHMS BOCIPUATHS U 3alIOMHUHAHMS BCE COCTABIIAIOIINE €TI0 KOMIIO-
HEHTHI. DTO OYE€Hb BAXKHO, TaK KaK IPH MPopabOTKe COOTBETCTBYIOIIETO MaTepHrala o KOHCIEKTY
JEKIMH WM 110 PEKOMEHJOBAHHOW JIMTEPAType MOTYT BCTPETUThCS ONpeaeieHus, (GaKThl, Mosc-
HEHMS, KOTOpbIe HE OTHOCATCS HEMOCPEICTBEHHO K 3ajaHuio. OOyyaromuiicss TOMKEH XOpOILIOo
3HaTh U MOHUMATh COZAEP KAHUE 3aJaHMsl, YTOOBI OBICTPO OLEHUTh U OTOOpaTh HY)KHOE U3 YMTae-
Mmoro. /lanee, B COOTBETCTBUU CO CIUCKOM PEKOMEHJOBAHHOW JIUTEpPaTypbl, HEOOXOIUMO OTHIC-
KaTh MaTepHai K JaHHOMY 3aJJaHUIO II0 BCEM ITOCOOHSIM.

Beck mogoOpanHbIil MaTepuan HY>KHO XOTs Obl OJUH pa3 MPOYUTATh MM BHUMATEIHHO
IIPOCMOTPETH MOJHOCTBIO. 110 X0ny YTeHMs IOMEYalOTCs T€ MeCTa, B KOTOPBIX COINCPKUTCS OTBET
Ha BONpoc, chopMyJIMpOBaHHBIN B 3a7aHuu. YuTas JUTEpaTypy Mo TeMe, 00ydaroUuics 10JKeH
MBICJIEHHO CIpalIuBaTh ce0s, Ha KaKoil BOIIPOC 3a/laHus OTBEYAET TOT WJIM MHOM ab3all mpopada-
TeIBaeMoro mnocob6us. Ilocie Toro, kak MaTepuan JUisi OTBETOB MOA0OpaH, JKEIaTeNIbHO XOTS Obl
MBICJIEHHO, a JIy4lll€ BCEro YCTHO WJIM K€ MHCbMEHHO, OTBETUTh HA BCE BONPOCHL. B ciydae ecnu
OOHapy>KUTCS Mpobes B 3HAHUSIX, HEOOXOAMMO BHOBb OOPAaTHTHCS K JIMTEPATYPHBIM HCTOYHHKAM
U IpopaboTaTh COOTBETCTBYIOIIMK pa3zaen. Tonbko mocie Toro, Kak MpernojaBaTesb yOoeauTcs,
4TO 00y4aroUIMiics XOpOIIO 3HaeT HEOOXOIUMBIM TEOpeTUYeCKH MaTepHuall, YTO ero OTBETHI J0-
CTaTOYHO apryMEHTUPOBAHBI U OKA3aTeIbHbI, MO)KHO CUUTATh 00y4YaloLIEerocs MoAroTOBIEHHBIM
K BBITOJIHEHUIO TAOOPaTOPHBIX PadoT.

5.3. Meroauueckne yka3aHusi JAJsl MOATOTOBKH O0YYAKOIINXCS K MPAKTHYECKUM 3a-
HATHSAM

B mporecce moArOTOBKM M MPOBEACHUS MPAKTHUECKUX 3aHATHI 00ydarommecs: 3aKpersis-
IOT TOJIyYE€HHBIE paHee TEOPETHYECKUE 3HAHUs, MPHOOPETAIOT HABBIKU MX MPAKTHYECKOTO MpU-
MEHEHUS, ONBIT PallMOHAIBHON OpraHu3aluy yueOHOU paboThl.

[TockonbKy aKTMBHOCTh Ha MPAKTHUYECKUX 3AHATHUAX SBISETCA NMPEAMETOM BHYTPHU CeMe-
CTPOBOTO KOHTPOJISL €r0 MPOJIBUKECHUS B OCBOCHHH Kypca, IIOATOTOBKA K TAKHM 3aHATHUSAM TpeOyeT
OTBETCTBEHHOT'O OTHOILICHHUS.

[Ipy MOATOTOBKE K 3aHATHIO B MIEPBYIO OYEPEIb JODKHBI HCIIOIB30BaTh MaTepHall JICKIUN
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U COOTBETCTBYIOIIUX JIUTEPATYPHBIX UCTOUHUKOB. CaMOKOHTPOJb KauecTBa MOATOTOBKH K KaX-
JIOMY 3aHATHIO OCYIIECTBIISIOT, MPOBEPSISl CBOU 3HAHMSI M OTBEYasi Ha BOMPOCHI AJIsi CAMOTIPOBEPKHU
10 COOTBETCTBYIOLIEH TEME.

Bxo/1HO# KOHTPOJIb OCYILECTBISETCS MPENoaBaTeIeM B BHUJIE POBEPKU M aKTyalH3aluu
3HaHUN 00YYAIOIIUXCSI I0 COOTBETCTBYIOIIEH TEME.

BbIxogHOH KOHTPOJIb OCYLIECTBIISETCS MpernoaBaTesieM MPOBEPKOil KauecTBa U MOJHOTHI
BBITIOJIHCHHUS 3a]JaHUSI.

[ToAroToBKy K MPaKkTUYECKOMY 3aHATHIO KaXKIIbIi 0O0y4aromuiicst 10JKEH HadaTh C O3Ha-
KOMJICHHUS C TJIAHOM MPAKTUYECKOTO 3aHSTHs, KOTOPBIM OTpakaeT COAECp>KaHUE MPEIOKEHHOMN
TeMbl. THiatenpsHOEe MPOAYMBIBAaHHE U M3YyYEHUE BOMPOCOB IJIaHA OCHOBBIBACTCS Ha MPOpabOTKe
TEKyIIero MaTepuaia, a 3aTeM H3ydeHUe O0S3aTeNbHON M JOMOJHUTEIBHON JIUTEepaTyphl, peKo-
MEHIOBAaHHOU K TaHHOI TEME.

Bce HOBBIE TOHATHS 110 U3y4aeMOi TeMe He0OXOJUMO BBIyUNTh HAM3YCTh U BHECTH B TJI0C-
capuii, KOTOPBIH 11e71eco00pa3HO BECTH C CaMOT0 Havaia u3y4deHus Kypca. Pesynbrar Takoit pado-
ThI JIOJDKEH TPOSBUTHCS B CIIOCOOHOCTH OOYYAIOIIEroCcsi CBOOOTHO OTBETHTHh Ha TEOPETUYECKHE
BOIPOCHI, €r0 BBICTYIUICHHMH U Y4aCTUU B KOJUIEKTUBHOM OOCY>KJIEHUU BOIPOCOB H3y4daeMoOu Te-
MBI, IPAaBUJILHOM BBITIOJHEHUHU MPAaKTUUECKUX 3aaanuil. [Ipeayaraercs cienytomas onopHas cxe-
Ma MOJTOTOBKHU K MPAKTUUECKUM 3aHSITHSIM.

OOyuyaromuiicst IpU MOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO MOKET KOHCYJIBTUPOBATHCS C
npenojaBaTesieM U IMOJIydaTh OT HEro HaBOJAIIUE PAa3bsICHEHUS, 3a/laHus ISl CAMOCTOSITEIbHOM

paboTHI.

1. O3HaKOMJICHHE C TEMOW MPAKTUYECKOTO 3aHATHS. BhlgeneHue rimaBHOTO (OCHOBHOM
TE€MBbI) U BTOPOCTENIEHHOTO (TI0Apa3/eibl, YACTHbIE BOIIPOCHI TEMBI).

2. OcBoeHHUE TEOPETUUECKOTO MaTepuasa 1o TeMe ¢ ONOPOil Ha JICKIIMOHHBIA MaTEpH-

an, ydeOHUK U Jpyrue ydeOHble pecypchl. CaMompoBepKa: MOCTAaHOBKA BOMPOCOB, 3aTparuBaro-
[IMX OCHOBHBIC TEPMUHBI, ONIPEACTICHHS U TIOJI0KEHUS 110 TeME, U OTBETHI HA HUX.

3. Brimonnenue npaktuueckoro 3afganus. OOHapyXeHHE OCHOBHBIX TPYAHOCTEH, MX
peIIeHHE C TOMOIIBIO TOTIOIHUTEIFHBIX HHTEIICKTYAIBHBIX YCHIIHA W/WIH TTOAKIIOYSHHUS JIOTIOI-
HUTCJIBbHBIX UCTOYHUKOB I/IH(l)OpMaI_II/II/I.

4. Pemenre TUTIOBBIX 3a1aHMM pacueTHO-rpaduIecKOr pabOTHI.

5.4. MeToanueckune yKazaHHs 110 CAMOCTOATEIbHOI padoTe 00yYaromuxcst
Pabora ¢ 1uTepaTypHbIMH HCTOYHUKAMH M HHTEPHET pecypcamMu

B mpornecce moAroToBKH K MPakTUYECKUM 3aHITHUSIM, CTyJEHTaM HEOOXOJIMMO OOpaTHTh
0oco00e BHUMaHHE HAa CaMOCTOSITENIbHOE M3YyYCHHE PEKOMEHJOBAHHOW y4eOHO-METOAMYECKOU (a
TaK)Ke HAYYHOU W MOMYJISIPHOMN ) JINTEpaTyPHI.

CamocTtosaTenpHas paboTa ¢ yaueOHUKaMH, Y4eOHBIMU TTOCOOHSIMH, HAYYHOH, CIIPABOYHOM 1
MOMYJISIPHON JIUTEPATypoOil, MaTepuaiaMi MEePUOJUUYECKUX W3AaHui U WHTEepHeTa, cTaThuCTHYe-
CKMMU JaHHBIMU SIBIsIeTCS HanOomee 3(pPeKTUBHBIM METOI0M MOTYUYSHUS 3HAHUH, MO3BOJISIET 3HA-
YUTEIHHO aKTUBU3UPOBATH MPOIIECC OBJIaJIeHNs MHPOPMAIHEH, CIOCOOCTBYET OoJiee riIy0oKoMy
YCBOEHHIO M3y4aeMOro marepuaia, GopMHpYyeT y 0OydarolIiXcsi CBOE OTHOIIEHHE K KOHKPETHOMH
npobiieme.

Bonee riay6okoMy pacKpbITHIO BOIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JOIOJIHUTEIBHOM
JTUTEPATypOH, pEKOMEHIOBAaHHOW IMpenoaBaTesieM MO KaKJ0oW TeMe CEMHUHApCKOIro WM MPaKTH-
YECKOI'0 3aHATHSI, YTO MO3BOJISIET CTYJEHTaM MPOSBUTH CBOIO MHJIMBHAYaJIbHOCTh B PAMKAX BbI-
CTYIUICHHSI Ha JaHHBIX 3aHIATHUSIX, BBISBUTH IIUPOKUN CIEKTP MHEHUH 1O M3y4aeMoi mpobieme.

Mertoanyeckue yka3aHHs 110 NOATOTOBKE K TECTHPOBAHMIO

VYcnenHoe BBINMOTHEHUE TECTOBBIX 3a/JaHUN SBISETCS HEOOXOIAMMBIM YCIOBHEM JJISl 3a-
KpEIUIEHHUs U3yYEHHOro MaTepuana. TecTOBbIE 3aJaHusl MOATOTOBJIEHBI HA OCHOBE JIEKIIMOHHOTO
MaTepuasa, y4eOHUKOB U y4eOHbBIX MOCOOMH MO MUCIHUIUIMHE, M3JAHHBIX 3a MOCJIEIHuEe 5 JeT.
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dopma U3T0KEHUS TECTOBBIX 3a/1aHUI MTO3BOJISIET 3aKPEMUTh U BOCCTAHOBUTH B IAMSTH IIPONICH-
Hblii Matepuain. Ilpennaraembie TecTOBbIE 3aJJlaHUSI OXBATHIBAIOT Y3JIOBbIE BOIMPOCHI TEOpEeTHYE-
CKUX U MPAKTUYECKUX OCHOB MO aucuuiuinHe. s hopMupoBaHus 3aJaHUi UCTIOJIb30BaHa 3aKpPbl-
Tas U OTKpbITast (JOPMbI BOIIPOCOB. Y 00yHaIOIIErocs ecTh BO3MOKHOCTh BbIOOpA MPaBUIBLHOTO
OTBETA WJIM HECKOJIbKUX IIPABWIBHBIX OTBETOB M3 YMCJIA IPEUIOKEHHBIX BAPUAHTOB. A B BOIPO-
cax OTKPBITON (POPMBI JOMOJHUTH CAMOCTOSATENBHO. /{7151 BHIOTHEHHS TECTOBBIX 3aJlaHUil 00y4Ja-
IOLIMECs JOJDKHBI H3YUYHUTh JICKIIMOHHBIA MaTepuall 1o TeMe, COOTBETCTBYIOIIUE Pa3/ieibl yueOHu-
KOB, Y4€OHBIX MOCOOMI M APYTUX JIMTEPATyPHBIX UCTOYHUKOB. PeneTuiinoHHble TECTOBBIE 3a/a-
HUS cozepkaTcst B paboueil yueOHO#l mporpamme aucuuiuiiHbl. C HUMHU 11e7ecO00pa3HO O3Ha-
KOMUTBCS TPU MOJITOTOBKE K KOHTPOJIBHOMY TECTUPOBAHUIO.

HpOMe)KyTO‘lHaﬂ aTTecTauud

[To muToram 6 cemecTtpa npoBoaUTCS dK3aMeH. lIpyu MOAroTOBKE K claye HSK3aMeHa peKo-
MEHYEeTCSl TIOJIb30BaThCsl MaTepUajaMH MPAKTUYECKUX 3aHATHI U MaTepHalaMu, U3yUY€HHBIMU B
XO0/I€ TEKYIIEH cCaMOCTOATENbHOM padoThI.

DK3aMeH MPOBOAUTCSA B YCTHOU (hopme, BKIIIOUAET MOJATOTOBKY M OTBETHI 00YYaromierocs
Ha TeopeTHYeCKue Bonpockl. [1o nToram s3x3aMeHa BbICTABIISETCS OLIEHKA.

[To uroram oOydeHus MPOBOAMUTCA IK3aMEH, K KOTOPOMY JOIMYCKAIOTCS CTYIEHTHI, UMEIo-
M€ TI0J0XKHUTEIbHbIE PE3YJIbTATHI MO 3alIUTE JTAOOPaTOPHBIX PadoT.

- IIPU TOATOTOBKE K AK3aMEHY MapalljielbHO MpopadaThiBaTh COOTBETCTBYIOIIUE TEOPETH-

YeCKUE M MPAKTUYECKUE pa3/iesbl JUCHUILTUHBL, (UKCUPYS HESICHbIE MOMEHTHI JUIsl UX 00CyK[e-
HUS Ha IUIAHOBBIX KOHCYJIbTAIIUSAX.
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6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ne Buabl yueOHo# padoThI Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH Bcero
n/n 4acoB
1 2 3 4
Cemectp 6
1 | Jlexyus. IlonsaTHe «ucKyc- TexHonorust pa3BUTUA KPUTUYECKOTO 2
CTBEHHbBIN MHTEJUICKT MBIIIICHHUS
2 | Ilpakmuueckoe 3anamue. UrpoBeie TexHONIOTHH 2
DTanbl pa3BUTHSI HCKYCCTBEH-
HOT'O MHTEJUIEKTa
3 | Ilpakmuueckoe 3ansamue. Mo- | IrpoBbI€ TEXHOJIOTHUH 2
JIeJIb UICKYCCTBEHHOI'O HEUpPO-
Ha
4 Jlexyus. Monens Xondunaa. Jlekuus, mpe3eHTanMs C HMCIOJIb30Ba- 2
Camoopranmsyromiuecsi cetu | Huem PowerPoint.
T. KoxoHeHa.
5 | llpakmuueckoe 3ansamue. UrpoBeie TexHONIOTHH 2
Knaccudukanus uckyccTBeH-
HOTO MHTEJUICKTA
6 | Jlexyus. TexHonoruu pazpa- | TeXHONOrMs pa3BUTHUS KPUTUYECKOTO 2
OOTKH IKCIIEPTHBIX CUCTEM MBIIICHUS
7 | Jlabopamopnas paboma. Cpe- | Ucnonb30BaHHe KOMIBIOTEPHBIX TEX- 2
na Visual Prolog: ocHOBHBIE HOJIOTHH JUTsI BBITIOJIHEHUS J1abopaTop-
MOHSITHS, UHTep(deETic. HBIX padoT
HUTOI'O yacos B 6 cemecTpe: 14
Bcero yacos: 14
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YUYEBHO-METOANYECKOE n NH®OPMALIMUOHHOE OBECIIEYEHHUE
AN CHUIIJINHBI
7.1. IlepeyeHb OCHOBHOM M JIONOJHUTEIbHOI yUeOHOIl JJuTepaTypbl

OcHoBHasi iMTEepaTypa

. Slcuunkuit, JI. H. UaTennexryansubie cucteMbl : yueOHuk / JI. H. SlcHunkuii. — Mock-

Ba : Jlaboparopus 3nanmii, 2016. — 222 ¢. — ISBN 978-5-00101-417-1. — TekcT : 2J1ek-
TpOHHBIA // DnekTpoHHO-OMOnMoreunas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/89033.html — Pexxum noctyma: A aBTOPU3HUP. HOJIb30BA-
Tenen

. IlaraeBa, A. B. nTemnekTyanpHble CUCTEMBI U TEXHOJOTHH : yueOHoe mocobue / A. B.

[Taraesa, K. B. Paesuu. — KpacHosipck : Cubupckuii penepansubiii yausepcuret, 2018.
— 144 ¢. — ISBN 978-5-7638-3873-2. — TekcT : 3JIeKTpOHHBIH // DIIEKTPOHHO-OUOITHO-
teunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/84358.html
— Pexxum goctyna: ajisi aBTOpU3HP. MOIb30BaTENEH

KaprioBuu, E. E. f3p1ku mporpaMMupOBaHUs WHTEIUICKTYaIbHBIX CHCTeM : yuyeOHuk / E.
E. KapnoBuu. — Mocksa : U3natensckuii [fJom MUCuC, 2018. — 172 ¢. — ISBN 978-5-
906953-51-3. — Tekct : 2NeKTPOHHBIM // DnekrpoHHO-OMONMOTEeyHass cucrema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/84436.html — Pexxum goctyma:
JUIsL aBTOPU3HP. TI0JIb30BaTENIEH

Canmuna, H. 1O. @yHKumoHanpHOE MPOrpaMMHUPOBAHNE U MHTEIUICKTYalbHbBIE CUCTEMBI :
yuebHoe nocodue / H. FO. Canmuna. — Tomck : ToMckuii rocy1apcTBEHHbIH YHUBEPCH-
TET CUCTEM YyNpaBiIeHUs U paanodieKTpoHuku, 2016. — 100 c. — TekcT : 37eKTpOHHBIH //
OnekTpoHHO-OubMoreunas  cucrema IPR BOOKS  :  [caiir]. —  URL:
https://www.iprbookshop.ru/72216.html — Pexxum mgoctyma: s aBTOpU3HUP. MOIH30Ba-
Tenen

WBanoB, B. M. HHTtemiekTyanbHble cucTeMbl : yueOHoe mocodbue / B. M. MBanoB. —
ExatepunOypr : Ypansckuii enepansusiii yausepcurer, 9bC ACB, 2015. — 92 ¢. —
ISBN 978-5-7996-1325-9. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHas CHCTe-
ma IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/68243.html — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENEH

. [TanemoB, C. B. MHTemIeKkTyanbHble CUCTEMBI U TEXHOJIOTHH : yueOHoe nocobue / C. B.
[TanemoB. — Camapa : [T0oBOMKCKHIT TOCYIapCTBEHHBI YHUBEPCUTET TEICKOMMYHHUKA-
uid 1 uapopmatuku, 2017. — 195 ¢. — TekcT : MEeKTPOHHBINA // DNEKTPOHHO-OMOINO-
teynast cuctema [PR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/75375.html
— PexxuM moctymna: s aBTOpU3Hp. MOJIb30BaTeNeH

JlonoIHUTeIbHAS JTUTEpPaTypa

1.

Cenos, B. A. Pa3paboTka HHTEIUIEKTYaIbHBIX CUCTEM Ha 0a3e HEYETKOMU JIOTHKH B
WinFACT : yueObHo-meToanueckue ykazanus / B. A. Cenos, H. A. CenoBa. — CapaTtos :
Ait Ilu Op Menaua, 2018. — 28 ¢c. — ISBN 978-5-4486-0186-6. — TekcT : 31€KTPOHHBIH //
DOnexrpoHHo-0ubmoreunas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/71583.html . — Pexxum goctyna: ajis aBTOpU3HP. MOJIb30Ba-
teneit. - DOI: https://doi.org/10.23682/71583
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2. PazpaboTtka npuioKeHuid 1711 MOOMIIBHBIX HHTEIUIEKTYaIbHBIX CUCTEM Ha miatdopme Intel
Atom /K. C. Amenun, H. O. Amenuna, O. H. I'pannunn, B. 1. KuseB. — 3-¢ u3a. —
Mockga : ntepuet-YHuusepcuter Undopmannonnsix Texnonoruit (MHTYUT), Ait I1u
Op Meaua, 2019. — 201 c. — ISBN 978-5-4486-0521-5. — Tekcr : 31eKTpOHHBIH //
OnektpoHHO-O0nOMMoTeuHas cuctema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/79719.html . — Pexxum goctymna: s aBTOpU3Hp. MOIH30Ba-

Tenen

3. Kynunos, 0. . UnTennextyanbHble cucteMsl : yueOHoe nocobue / FO. U. Kyannos. —

Jluneux : JIuneukuii rocynapcTBeHHbli TexHn4ueckuil yausepcurer, ObC ACB, 2014. —

63 c. — ISBN 978-5-88247-653-2. — TekcT : 37€KTPOHHBIN // DNEKTPOHHO-OMOIHOTEY-

Has cuctema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/55089.html —

Pexxum noctymna: A aBTOpU3Hp. MOIb30BaTeNeH

4. HuTemnekTyanbHble CUCTEMBI : yueOHOe mocodue / A. M. Cemenos, H. A. Conosses, E.

H. Yepnonpynosa, A. C. LlpirankoB. — OpenOypr : OpeHOyprckuii rocy1apcTBeHHbBIN
yausepcureT, ObC ACB, 2013. — 236 c. — TekcT : 27eKTpOHHBIH // D1eKTpOHHO-01O-
nmuoteuyHas cuctemMa IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/30055.html — Pexum moctymna: asist aBTOPU3UP. MOJIH30BA-

Tenen

7.2. IllepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn «AHTEepHET»
http:/fcior.edu.ru/- ®enepanbHblil HEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB;
http://elibrary.ru - Hayunas snekTpoHHast 6MOiaroTexa.

7.3. UndopManuoHHbIE TEXHOJIOTHH, JINLCH3MOHHOE IPOrPaMMHOe o0ecrevyeHue

JIMeH3noHHOe MPOrpaMMHoe odecrnevyeHmne

PexBU3MTHI JIMLIEH3HI/ 1OTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, &, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u . 1.

Nnentudukarop nmoanucumka: 1203743421
Cpox nevictBus: 30.06.2022

(mpoaneHue MOANUCKH)

MS Office 2003, 2007, 2010, 2013

Ceenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JluneHsust 6eccpouHast

Antuupyc Dr.Web Desktop Security Suite

JIM1EeH3MOHHBIN cepTUPHUKAT
Cepuiinbiit Ne DVG-VI6F-HES7-NRBC
Cpok aeictBus: ¢ 20.10.2022 no 22.10.2023

udposoii obpazoBatenbHbIil pecypc [PRsmart

Jluniensuonnslil orosop Ne 10423/2311 ot
30.06.2023 1.

Cpoxk nerictBus: ¢ 01.07.2023 r. o
01.07.2024r.

CBobOoaHoe mporpamMmmuoe obecrieuenue: WinDjView, Sumatra PDF, 7-Zip, Visual Prolog.
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8. MATEPUAJBHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM JUCOUTLIVHBI
8.1. TpeGoBanus k ayIMTOPUAM (MOMeELIEHUAM, MeCTaM) /Il IPOBeAeHUs 3aHATHI

1. YueOHasi aynuropus VIl NPOBeeHUs 3aHATHI JEKIIHOHHOI0 THIIA.

Cnenuanu3upoBaHHas MeOelb:

Kadenpa macronpnas - 1mr., 1ocka menoBas - 11T., CTybs - 651IT., mapTel - 341mT.

TexHnuueckue cpeiacrBa oOyuyeHMs, CIyXallue Ui MpelocTaBieHus ydeOHOH HHbOopManuu

OO0JIBILION ayAUTOPUH:

DKpaH Ha mTaTtuBe — | mrT.

ITpoekrop — 1 mir.

HoytOyk — 1 miT.

2. YyeOHasi ayquTOpHS VI NPOBECHNS 3aHATHI CEMHHAPCKOI0 THIIA, KYPCOBOI0

NPOEKTHPOBAHUS (BBINOJHEHHE KYPCOBBIX padoT), IPyNIOBBIX H HHAMBHUAYAJbHBIX
KOHCYJIbTALMI, TEKYLIero KOHTPOJISI U IPOMeKYTOYHOM arTecTanuu Crnenuajau3upo-

BaHHaA Me0eJb:

Kadenpa macronpHas - 1mr., 1ocka menoBast - 11T., CTybs - 65WIT., mapThl - 341mT.
TexHuueckue cpeicTBa 00ydeHus, ciayxalue Ui IpeJocTaBieHus yueOHoi nHpopMauu
00JIBILION ayAUTOPUHU:
DKpaH Ha ITaTuBe — | mT.
ITpoektop — 1 mir.
HoytOyk— 1 mT.

3. JlaGopatopusi KOMNIBIOTePHOi rpaguKu

Crnenuanu3upoBaHHas MeOeIb:
Cron npenogaBaTenbCKkuil - 11T., Jocka MesioBas - 11IT., Tyl MSATKHH - 110T., HapTel - 61IT.,
KOMIIBIOTEPHBIE CTOJIBI - 1 11IT., cTynbd - 241mT.,
JlabopaTopHoe o6opyI0BaHNe, TEXHHYECKUE CPEICTBA 00YUCHUS, CIyKaIlKe IS MPEI0CTaBIIC-
HUs yueOHOH HH(OopMaIuy 60JIbIION ay TUTOPUH:
[IepcoHasIbHBIN KOMIIBIOTEP — 7 IIT.

4.Ilomemenne VI CaMOCTOSATEJIbLHOM PadoThI.
OTtnen o6ciyKUBaHMsI TEYATHBIMU U3JaHUSIMHU
Crnenuanu3upoBaHHas MeOeb:
Pa6ouue cronsl Ha 1 Mecto — 21 mit.Crynbst — 55 mt.Habop nemMoHcTpaimioHHOro 000py10BaHUs
U y4eOHO-HarJISIIHBIX TOCOOMH, 00eCTIeUnBAIONINX TEMAaTHUYECKHE HIUTIOCTPALIMU: SKpaH HACTEH-
HbIM — | mT.
[TpoexTop — 1mr.HoytOyk — 1.
NupopmanronHo-6ubanorpadguueckuit oTaen.
Crnenuanu3upoBaHHas MeOeb:
Pabouue cronsl Ha 1 MecTo - 6 WT. CTyJbs - 6 1IT.
KomnbroTepHas TeXHUKA C BO3MOYKHOCTBIO MOKIIOUeHHs K ceTH «HTepHeT» 1 obecrnedeHnemM
JIOCTYTIa B 3JIEKTPOHHYIO HH(popMaImonHo-oopaszoBarenbhyto cpeny PI'bOY BO «CesKasl'Ax:
Ilepconanbubiii komnbroTep — lmr.Cranep — 1 mr.MO®Y — 1 mr.
OTtnen o6ciy)KUBaHUSI 3JEKTPOHHBIMU U3JIAHUSMU.
Crnenuanu3upoBaHHas MeOeb:
Pabouue cronsl Ha 1 Mecto — 24 miT.Crynbs — 24 1wrT.
HaGop neMoHCTpallmoOHHOro 000py10BaHUS U Y4eOHO-HAITISIHBIX TOCOOUH, 00ecIeunBarOLINX
HaGop nemoHCTpanoHHOTO 000pyI0BaHMS M YIE€OHO-HATJISIIHBIX TTOCOOMH, 00eCTIeYMBAIOIIINX
TEMaTUYECKHUE UIUIIOCTPALUH:
WuTepaxktuBHas cucrema - 1 mr.Monutop — 21 mr.CereBoii Tepmunain -18 mr.IlepconanbHbiit
komneroTep -3 WwT.M®Y — 2 mr.
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5. IloMenieHne AJisl XpaHEeHUsSI M NPOPUIAKTHIECKOr0 00CIyKUBAHUS y1eOHOro 060py10Ba-
HHUSA

Crnenuanu3upoBaHHas MEOENTb: CTEIJIaXH, IIKad, CTyJI, KPECIO0 KOMIBIOTEPHOE,CTOJI.
[Tpodunaktuueckoe oOcay)uBaHue: nephoparop

AKKyMyJATOpHas Jpeib-urypynoepT MHTepcko,Habopbl OTBEPTOK, MBIIECOC, KU 00XKUM-
HbIE, TeCTEep OJIOKOB MUTAHUS, MYJIbTUMETP, (E€H TEPMOBO3IYIIHbIN MasIbHBIN, NasIIbHUK.
VYyebHoe nocodue (mepcoHaIbHbII KOMIBIOTEP B KOMILUIEKTE), TacCaTUKU, OOKOPE3bl.
Kommyrarop, BHemnuit DVD npuBoa, BHentHuit xxectkuit auck 1 TO.

8.2. TpeGoBaHust kK 000py10BaHUIO Pa0OYMX MECT NPenogaBaTes U 00y4arouXCcs
1. PaGodee mecTo mpemnoaaBaTesisi, OCHAIIEHHOE KOMITBIOTEPOM.
2. Paboure MecTa 00y4aromuxcs, OCHAIIEHHbIE KOMIIBIOTEPOM, C JOCTYNOM B ceTb «IHTepHEeT»,
npeaHa3HadeHHbIe U1l paboThl B UG POBOM 00pa30BaTEILHOM pecypce.
8.3. TpeGoBaHus K cieaTU3HPOBAHHOMY 000PYAOBAHMIO
Her

9. OCOBEHHOCTH PEAJIMBALIMU JTUCHUIIJIMHBI 11 UHBAJIMOB U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

s obecrieyenust 06pa30BaHUs MHBAIMIOB M O0YYAIOUIMXCS C OrPAaHUYEHHBIMU BO3MOXK-
HOCTSIMU 37I0pOBbsl pa3padarbiBaeTcs (B Cilydyae HEOOXO0AUMOCTH) alalTUPOBaHHAs 00pa30BaTelb-
Hasi MporpaMma, UHIMBUIYaJbHBIM YUEOHbIH IJ1aH C Y4€TOM OCOOCHHOCTEN X MCUXO0(U3UUECKO-
IO Pa3BUTHUA U COCTOSHMS 30POBbsl, B YaCTHOCTU IIPUMEHSAETCA UHIUBUAYaIbHBIN MOJXO0X K OCBO-
€HUIO JUCUUIUIMHBI, UHIUBUYaJbHbIE 3aJaHus: pedepaTsl, NUCbMEHHbIE pabOThl U, HA0OOPOT,
TOJIbKO YCTHBIC OTBETHI M IMAJIOTH, UHINBUIYaJIbHbIE KOHCYJIbTALIUHU, UCIIOJIb30BaHUE AUKTOPOHA
U IPYTUX 3allACHIBAIOIIMX CPEACTB JUIsl BOCIIPOU3BEACHUS JIEKIIMOHHOIO U CEMUHAPCKOTO MaTepH-
ana.

B nensax obecriedenust o0yyaronuxcsi MHBAIWIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSI-
MU 370pOBbsl KOMIUIEKTYETCsI (JOH OCHOBHOM yueOHOI TuTepaTypoi, afanTHpOBaHHON K OrpaHu-
YEHMIO JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, TOCTYI K KOTOphIM opranu3oBad B bUIL] Axa-
nemud. B Oubnmorexe MpoBOAATCS WMHAMBHIYaJdbHbIE KOHCYJBTAllMM Ul JAHHON KaTeropuu
IIOJIB30BATENEH, OKA3bIBAETCS NTOMOIb B PETMCTPALIMA M HCIIOJIB30BAHUN CETEBBIX M JIOKAIBHBIX
AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MPEIOCTABIAIOTCS MeCTa B YHUTAJIBHOM 3ajle.
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[Tpunoxxenue 1

®OH/JI OLIEHOYHBIX CPEJICTB

MO JMCUUIIJIMHE WHTENNEKTyalbHbIE CUCTEMBI U HCKYCCTBEHHBIN UHTEIICKT
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1. TACHOPT ®OHJA OLIEHOYHBLIX CPEJCTB IO
JTUCLUTIJIMHE

HHTCJ’IJ’IGKTY&HBHHG CHUCTCMbI U HCKYCCTBGHHLIﬁ HHTCJICKT.

1. Komnerenuuu, gopMupyemblie B mpoiecce H3ydeHusl I CHUILINHbI

Nunexc DopMyIMpOBKAa KOMIIETEHIINN

[TK-4 CrnocoOHOCTh aKTHBHO YYaCTBOBATh B Pa3padOTKE CUCTEMHOI'O U MPHU-
KJIaJJHOTO TIPOrPaMMHOT0 00ecTieueHHs

2. Jranbl (pOPpMUPOBAHNS KOMIIETEHIIUN B MpoIecce 0CBOCHUS JUCHUIIMHBI

OcHOBHBIMHU 3TanamMu (HOPMHUPOBAHMS YKa3aHHBIX KOMIIETEHIUI MPH MU3y4YEeHUH 00ydaro-
IIUMHUCS TUCITUTUIAHBI SIBJISTFOTCSI TIOCJICIOBATEIILHOE U3YUCHHE COICPKATEITHLHO CBSI3aHHBIX MEKITY
co0oil pa3nenoB (TeM) y4eOHbIX 3aHATUH. M3yueHWe Kakaoro paszena (TeMbl) Mperoiaraet
OBJIaJIcHUE OOYYAIOIUMUCS HEOOXOIUMBIMH KOMIICTCHIIUSIMH. Pe3ynpTaT aTTectanuud o0ydJaro-
IIUXCA HAa Pa3NUYHBIX dTamax (POPMHUPOBAHUS KOMIIETEHIIMI MOKA3bIBAET ypPOBEHb OCBOCHHUS
KOMIIETCHITHIA 00yJIarOIIIAMUC.

OrtanHocTh (POPMHUPOBAHUS KOMIIETEHIIUH MPSMO CBSi3aHA C MECTOM JAUCUUIUIMHBI B 00-
pa30BaTEIBbHON IPOrpaMME.

Pa3nean! (TeMbl ) AUCHUTLIH- Dopmupyembie KOMIeTeHIIMU (KObI)
HbI K-4
Paznen 1. IlpencraBnenue 3HaHuil. +
1.1 OTnuuns 3HaHUH OT JAHHBIX. +
1.2 OOBEKTHO-OPHEHTUPOBAHHOE +
MpeJicTaBICHNE 3HAaHUH dhpeiimaMu
1.3 Moieab ceMaHTHYECKOM CETH. +

1.4 IIpeacraBnenue NpoayKIMOH-
HBIX CHCTEM

Paznen 2.MeTo1bl HICKYCCTBEHHOTO +
UHTEJUIEKTA.

2.1 IloHATHE «MCKYCCTBEHHBIN HH- +
TEJITIEKT»

2.2 Dransl pa3BUTHUS UCKYCCTBEH- +
HOI'O MHTEJUIEKTa

2.3 Knaccuduxkanus UCKyCCTBEH- +
HOT'O MHTEJUIEKTa

Paznen 3. +

WuTennextyanbHbie HHGOpMALIU-
OHHBIC CHUCTEMBI.

3.1 TexHonOrMM pa3pabOTKHU IKC- +
NEPTHBIX CUCTEM
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3.2. CucreMbl NOJAECPKKU IPUHS-
THS PEIICHUN

Pasnen 4.
Oransl pa3paboTKU UHTEIIEKTY-
AJIBHBIX CUCTCM.

4.1.Mogenp NCKyCCTBEHHOTO HEH-
poHa

4.2. IlocTpoeHne HEHPOHHOU CeTn

Paznen 5. CoBpeMeHHbIE TEXHOTOTHH
U [IPOrpaMMHOE oOecredeHne st Co-
3/1aHMS] MHTEJJIEKTYAJIbHBIX CHCTEM.

5.1.0cHoBHI s13b1Ka VisualProlog.

5.2.ITporpammer VisualProlog
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3.IToka3aTe/iu, KPpUTEPUH U CPeCTBA OLIeHUBAHUS KOMIIETeHIUH, popMupYyeMBbIX B polecce H3yYeHHs TUCIUITUHbI

TK-4 - CiocOOHOCTh aKTHBHO Y4aCTBOBATh B Pa3pabOTKE CHCTEMHOTO 1 MPUKJIATHOTO IPOrPaMMHOTO 00eCcTieYeH

HHI[HKaTOp])l JOCTHKCHUA

Kputepun oneHnBaHus pe3y/ibTaToOB 00y4eHUs

CpejicTBa OlIeHUBAHUS pe3yJIbTa-
TOB 00y4eHuUs1

KOMIICTCHIMH
HEy/I0BJIETBOPUTETHLHO YAOBJIETBOPUTETHLHO XOpOIIIO0 OTJIMYHO Texyumii Tpome-
KOHTPOJIb KYTOYHAS
aTTecTra-
Hus
[1K-4.1 UnTerpupyer He wucrnionssyer B pemienun no- | JleMoHCTpUpyeT HEKOppeKT- | JleMOHCTpUpyeT crocob- HdemoncTpupyert riay6o- KOHTPOJIbHBIE | OK3aMeH
IPOrpaMMHBIE MOLYJIH | CTABJIEHHOH 3a/la4ul BO3MOX- HBIE PEIIEHHS [TOCTABICHHON | HOCTh B 3HAHUSIX PELICHUU KH€ 3HaHUS B PELICHUU BOIPOCHI, Te-
U TpoBepseT paboTo- HOCTh COEUHATh MPOTpamMM- | 3aJa4d MHTETPUPOBATH MPO- | TOCTABJICHHOW 33aa4d HH- MOCTaBJICHHOH 33/1a4H CTHpOBaHUE,
CHocOOHOCTH pa3paba- | Hble MOIYJIH U MPOBEPATH pa- | FpaMMHBIE MOJIYJIM U TIPOBE- | TETPUPOBATh MPOTPaMMHBIE | HHTETPUPOBATH MPO- WHIUBUITY-
THIBAEMOT'0 IPOrpaMM- | O0TOCTIOCOOHOCTE pa3zpadarel- | pATh pabOTOCIIOCOOHOCTD MOJYJIH U IPOBEPATH pado- IrpaMMHBIE MOJYJIH U IIPO- | aJIbHBIE 3a/1a-
HOTO TIPHJIOKEHUS BaeMOro MPOrPaMMHOTO TIPHA- | pa3padaTbIBaeMOro Mpo- TOCTIOCOOHOCTH pazpabarel- | BepsTh paboTocnocod- HUIS K TIpaK-
JIOKEHUS TPaMMHOTO MPUIOKEHUS BaeMOTr'0 MPOrPaMMHOTO NPU- | HOCTh pa3padaThIBAEMOTO | THYECKHM
JIOKEHUS MIPOrPaMMHOI0 MIPUIIOKE- | 3aHATHAM.
HUS
[1IK-4.2 Aranusupyet JlonmyckaeT KpuTHYECKUE JeMoHcTpupyeT B ejaom JleMOHCTpUpYET B LIETIOM JleMoHCTpUpPYET TIIyOOKHE | KOHTPOJBHBIE | DK3aMeH
CTaHJapTHbIC TEXHUYE- | OMIMOKH MPU aHAIU3€ CTaH- YIOBJIETBOPUTENBHBIE, HO HE | XOPOIINE, HO COJiepKaIue 3HaHWs B aHAJIM3€ CTaH- | BOMPOCHI, Te-
cKue TpeOOBaHUs K JApTHBIX TEXHUYECKUX TPeOO- | CHCTEMaTH3UPOBAHHBIE yMe- | OTHENIbHBIC MPOOETbl B aHa- | JapTHBIX TEXHUYECKUX CTHPOBaHHE,
[IPOEKTUPOBAHUIO IIPO- | BaHUH K IPOEKTUPOBAHUIO HUSl IIPU aHaJIu3€ CTaH- JM3€ CTaHAAPTHBIX TEXHU- TpeOOBaHMI K IIPOEKTH- WHAUBUITY-
rpaMMHOro obecriede- MPOrpaMMHOTO 0OecreueHHs. | AAPTHBIX TEXHUYECKUX Tpe- | YeCKUX TpeOOBaHMH K MPOEK- | POBAHMIO MPOTPAMMHOTO | ajbHBIE 3a71a-
HUS. 00OBaHMI K MPOEKTUPOBAHUIO | THPOBAHHUIO IPOIPAMMHOTO obecrieyeHusl. HUS K IIpak-
MIPOTpaMMHOTO o0ecTIeye- obecrieueHusI. THYECKAM
HUSL. 3aHATHSIM.
I1K-4.3 CnocobGen ocy- | He Bmageer criocoOHOCTBIO Brnaneer otnensHbMH HaBbl- | Bianeet cnocoOHOCTEIO ocy- | JIeMOHCTpUpYET B OJI- KOHTPOJIbHBIE | ODK3aMeH
LIECTBJIATH Pa3pabOTKy | OCYIIECTBIISATH Pa3paboTKy KaMH U CIIOCOOHOCTBIO OCy- | LIECTBIJIATH pa3pabOTKy TeX- | HOW Mepe BiIajeHHe BOIIPOCBHI, Te-
TEXHUYECKUX TpeOOBa- | TEXHHUYECKHX TPEOOBaHUH K LIECTBIISATh pa3padOTKy TeX- | HUYECKUX TpeOOBaHUi K CIOCOOHOCTBIO OCYIIIe- CTHpOBaHUE,
HUH K IPOrpaMMHOMY IPOrpaMMHOMY OOECTICUEHHIO, | HUUECKUX TPeOOBaHUH K nporpaMMHOMY obecrieue- CTBIISITH Pa3pabOTKy T€X- | MHAUBUIY-
00€CIedeHuIo, IIPU €r0 | MPH €ro CO3AaHUH IIporpaMMHOMY oOecriede- HUIO, IIPU €T0 CO3aHUU HUYECKUX TPeOOBaHUHU K | aJIbHBIE 33/1a-
CO3/IaHUHU HUIO, TIPY €T0 CO3JJaHIH IporpaMMHOMY obecrie- HUS K TIpaK-
YEHMIO, MTPU €r0 CO3/IaHUM | THYECKIM
3aHSTHSIM.
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IO AUCHUIIIINHE HHTGJ’IJ’I@KTY&HBHBIG CHUCTCMBI U HCKYCCTBCHHBII)'I HUHTCJIJICKT .
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25.
26.
27.
28.
29.

30.
31.
32.
33.
34.

35

4. Kommjiekr KOHTPOJ/JIbHO-0IICHOYHBIX CPEACTB 110 JUCHMUILJIMHEC.

BOIIpOCLI K 3K3aMEHy

HcKyccTBEHHBIN MHTEIJIEKT - OCHOBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHIA
OcCHOBHbBIE HaIpaBJIEHUs HCCIEAOBaHUNH B 00JacCTH MCKYCCTBEHHOT'O MHTEJUIEKTA
Krnaccudukanus HHTEIICKTY ATbHBIX HHPOPMAITMOHHBIX CUCTEM.
Cuctembl ¢ UHTEIUICKTYaJIbHBIM HHTEpEHcoM
Camoo0yuaromuecst CHCTEMbI
AnantuBHble THPOPMAIIMOHHBIE CUCTEMBI
DKCIEPTHBIE CUCTEMBI
TexHonoruu pazpabOTKU SKCHEPTHBIX CUCTEM
KnaccudukannoHHble MPU3HAKN KCIIEPTHBIX CHCTEM

. XapaKTepuCcTUKa HUHCTPYMEHTAJIbHBIX CPEJCTB

. TexHONOTHsI MPOEKTUPOBAHUS U Pa3pabOTKU HKCIIEPTHHIX CUCTEM

. TpaguunoHHele ciocoObl MPEACTaBICHUA U 00paOOTKH 3HAHUHN B

. UHTEJUIEKTyaJIbHBIX CUCTEMAX

. OTnuyus 3HaHUM OT JAHHBIX

. TunmyHpie MOAEIIH NPEICTABICHUS 3HAHUI

. Jlornueckast MOZIeJb IIPEJICTABICHUSI 3HAHUM

. [IpencraBnenue 3HaHMI MPaBUJIAMH NTPOLYKIIUI

. OOBEKTHO-OPUEHTHUPOBAHHOE TIPE/ICTABIICHUE 3HAHUH (peiitmaMu

. Monens ceMaHTHYECKOM CeTH

. TpaguimonHbple crtocoObl 00pabOTKH 3HAHUHT

. Heliponnsie cetn

. Mogenb HCKYyCCTBEHHOTO HEHPOHA

. Mozenu HEMpOHHBIX ceTen

. MHorocnoiinsie cetu. Pekyppenthsie cetn. Moaens Xondunga. CaMmoopraHu3yIonfecs ce-

i T. KoxoHeHa.

ITocTpoeHne HEHPOHHOM ceTH

OOyueHne HEHPOHHBIX ceTei

Crioco0Obl peanu3anun HEHPOHHBIX ceTeil

[IpakTHueckoe NpUMEHEHUE HEUPOCETEBBIX TEXHOIOTHIA
WNucTpymeHTanbHble CpeACcTBa Ui Pa3padOTKU HHTEIUIEKTYalbHbBIX
MPUITIOKEHUI

OcHoBgsl s3b1ka Visual Prolog

®axrtsl. [IpaBuna. 3anpockl

Pa3smemienue GakToB, MpaBuII U 3alIPOCOB

[Ipennoxenus. [Ipenukarsl. [lepemenHbie
Nuunmanuzaims nepeMeHHbIX. AHOHUMHBIE IEPEMEHHbIE

. llemn. CocTaBHBIC 11€11: KOHBIOHKITNS W TU3BIOHKITUS
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36.
37.
38.
39.
40.

41

[Tporpammer Visual Prolog

OcHoBHbIe paznens! VisualProlog —iporpamm
Paznen npennoxennii

Paznen npenukaros

Paznen nomenos

. Pazmern nem
42,
43.

Jexnapaimy 1 npaBuia
[epcniekTBBI JTOTHYECKOTO POrPaMMHUPOBAHHS B UCKyCcCTBEHHOM uHTeIIekTe (M)

3amavu K IK3aMeHy
0 AUCIUILIINHE

10 JUCHUIIIINHE HHTGJIHGKTY&JIBHBIG CHUCTCMBI U I/ICKYCCTBeHHblf/'I HUHTCJIJICKT .

baza nanHBIX coepKUT (hakThl BUJa: OTAbIXaeT (MM, TOPO1), YKpanHa (ropoa), poc-
cus (ropon), sKeHIMHA (UM$1), MY*KYUHA(UMS ).

a) BBIBECTH CIIMCOK JKEHILMH, OT/bIXatomux B Poccnuy;

0) BBIBECTH CIIUCOK MY>KUMH, OT/IBIXAIOIIUX Ha Y KpauHe.
baza naHHBIX coepKUT (PaKkThl BUJa: KHUTa(aBTOP, HA3BaHHUe, H31ATEJbCTBO,
roa_M31aHusd), yKpauHa (ropon).

a) BBIBECTU BECh CITUCOK KHUT

0) BbIBECTH CIIUCOK KHUT aBTOpoB [lymkuHa u Yexosa;

B) BBIBECTHU CIIUCOK KHUT, U3IaHHBIX B u3narenbctBe «llutep» He panee 2000 rona.
CocTaBUTh pOrpamMMy, peain3yollyo aBUacpaBOYHUK. B cripaBOYHMKE COAEPHKUTCS
cienyroas nHhopMalrs 0 KaXI0OM peiice: HoMep peiica, MyHKT Ha3HAYCHUS, BPEMS BbI-
neTa, THU (€XelH., ueT, HeueT). BoiecTu:

a) BCIO MH(OpMAIIHIO U3 CIIPABOYHHUKA,

0) na(pOpMaIUIo 0 camoieTax, BBUICTAIONINX B 3aIaHHBIN ITYHKT 110 YETHBIM JTHSIM;

B) MH(OPMAIIMIO O CaMOJIeTaX, BEUICTAIONINX €KEIHEBHO HE MO3Ke YKa3aHHOTO Bpe-

MEHHU.

CocTaBUTh MPOrpaMMy, PEaU3YIONIyI0 reorpaduueckuii crpaBoyHUK. B crnpaBouHuke
COJIEPKUTCS cleayrolas UHpopmalus 0 KaKJO0W CTpaHe: Ha3BaHUE CTpaHbl, Ha3BaHHUE
CTOJIMIIBI, YUCIIEHHOCTh HaceleHusi, reorpaduueckoe nonoxenue (EBpoma wnu Asus ).
BriBectu:

a) BCIO MH(OpMAIIHIO U3 CIIPABOYHHUKA;

0) nHPOPMALIUIO O CTPaHaX, YUCICHHOCTh HACEIEHUS KOTOPHIX MPEBBIMIACT 3alaHHOE

3HAYEHUE;

B) MH(OPMALIHIO O EBPONEUCKUX CTpaHaX, YUCIEHHOCTh HACEJIEHUS KOTOPBIX HE Ipe-

BBIIIAET 33JJaHHOE 3HAUCHHUE.

CocTaBUTh IporpaMmy, pealus3yollylo cioBapb. B cioBape coiaepKuTcs cienyrouias
uH(pOpMalIUs: CIOBO U €T0 MepeBo (PyccKHe U aHTIuiicKue cioBa). Peann3oBarh BBIBOJ
BCEro CJIOBapsi, MEPEBOJ C PYCCKOrO0 Ha aHMVIMHCKHUM, C AHIJIMHCKOTO Ha pPyCcCKUi (c
HECKOJIbKUMH 3HAYCHUSMU).

CocTaBUTh MPOTpamMMy, pealu3yIoUlylo TeaeQOHHBIH CIpaBOYHUK. B cnpaBouHuke co-
JEp>KUTCS cneayromas nHpopmanus o KakaoM aboHeHTe: uMs U TenedoH. PeanuzoBaTth
BBIBOJ] BCeWl MH(POPMALIUU U3 CIIPAaBOYHHKA, TOUCK TesnedoHa 10 UMEHH, TOUCK UMEHH T10
Tenedony
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10.

11.

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
28.

29.
30.
31.
32.

baza naHHBIX CONEpKUT (aKThl BUNA: yUEHUK(UMA, KNACC) U yeeKaemca(ums, Xooou).
CocTaBUTh POrpamMmy, KOTOpasi BBIBOAMT:
a) CIHCOK BCEX YYCHUKOB U UX YBJICUCHUS,
0) moOMpaeT OJHOMY U3 YUEHUKOB YKa3aHHOTO KJIacca, YBIEKAIOIIEMYCsl KHHO, Tapy
U3 JIPYTUX KJIaccoB. BrIBeCcTH Bce BO3MOKHBIE TIAPHI.
. baza nanHBIX comepKUT (haKThl BUA: yUEeHUK(UMA, K1ACC) N uzpaem(ums, 6ud _cnop-
ma). COCTaBUTH IPOrpaMMy, KOTOpast:
a) BBIBOJIUT CITMCOK BCEX YUYEHUKOB 33JJaHHOTO KJIacca U BHJI CIIOPTa, KOTOPHIM OHU
YBIIEKAIOTCS;
0) moaOupaeT 0OTHOMY M3 YYCHHKOB YKa3aHHOTO Kjlacca, UrparoneMy B OaJIMHHTOH,
napy M3 JApyrux KjiaccoB. BeiBecTr Bce BO3MOKHbBIE TAPHI.
CocTtaBuTh MPOTpaMMYy IS BBIYMCIICHUS 3HAUCHUS BhIpaxeHus Y=(X2+1)/(X-2) mst
BBEJEHHOTO X.
CocTtaBUTh TPOrpaMMy JJIS BEIYUCICHUS 3HaYeHUs BeIpakeHus S=2(X2+Y2)/(X+Y) mus
BBEICHHBLIX X U Y.
CocTaBUTh MporpamMmy Ui BBIYMCICHHUS 3HAYEHUsI BhIpaskeHusl z=e*sinx +3Inxist BBe-
JIEHHOT 0 X.
CocrtaBUTh TIpOrpaMMy JJi BBIYMCICHHUS 3HaueHUs BhIpaxkeHus y=In(lg(sinx+e*))mms
BBEJECHHOTO X.
CocTaBUTh MporpamMmy ISl BBIUMCICHHS CPEAHEro apu(METHYEeCcCKOro JBYX BBEICHHBIX
YHUCEI.
CocTaBUTh MPOrpaMMy JUIsl BHIYMCIICHUS CPEIHET0 T€OMETPUUYECKOTO IBYX BBEICHHBIX
YHUCEI.
CocTaBUTh IpOrpamMmy AJisi IPOBEPKH BBEIEHHOTO HATYpaIbHOIO YKCIIa HA YETHOCTb.
CocraButh nporpammy Jjsi IPOBEPKH TOMAJAET JIM BBEICHHOE YMCIIO X B 3aJIaHHBIN
MIPOMEXKYTOK [a,b].
CocTaBuUTh MpOrpaMmy AJisi BEIOOpa HAUMEHBIIIETO U3 TPEX BBEJICHHBIX YHCEI.
CocTaBuTh nporpamMmy AJisi BbI0OOpa HauOOJIbIIEr0 U3 TPEX BBEIECHHBIX YHCEN.
Boeruncnuts cymmy 1+2+3+...+N.
[ToacuuTarh CymMmy psiia HENbIX YETHBIX ynces oT 2 10 N.
BerarcnuTh cyMMy psifia ENbIX HEUETHBIX Yrces OT 1 70 n.
Haiitu 3Ha4YeHre TPON3BEICHMUS: 2¥4*6*  *26
HaiiTi 3Ha4eHre TPOU3BEICHUS: 1%#3%5%  *11
Bbruncnuth  3HaueHwe n-ro  wieHa paga  @ubonauum:  f(0)=0, f(1)=1,
f(n)=f(n-1)+f(n-2).
CdopmupoBats criucok [2, 4, 6, 8, 10] 1 yaanuTh U3 HEr0 BBEACHHOE YUCIIO.
Cdopmuposats criucku [1, 3,5, 7,9]u [2,4,0, 8, 10] 1 00beIUHUTE UX B OJIUH.
CdopmupoBats criucok [3, 6, 9, 12, 15, 18] 1 BcTaBUTH B HETO BBEJIEHHOE YHCIIO.
CdhopmupoBats ciiicok 3 N HaTypanbHbIX uncen, HauuHas ¢ 10. Kaxxgoe cnenmyromiee
Ha 5 OOJBIIE MPEBITYIIETO.
CdopmupoBats ciucok [3, 6, 9, 12, 15] u HaliTH cymMMy €ro 2JI€MEHTOB
CdopmupoBaTs CiUCOK [6, 5, 4, 3, 2] 1 HAUTH CyMMY €TO JIIEMEHTOB
CdopmupoBats criucok [7, 5, 3, 1] u HaiiTH TpOU3BEICHNUE €r0 dJIEMEHTOB
CdopmupoBaTts cucok u3 N MOCIEAOBATENbHBIX HATYpalIbHBIX 4Hces, HauuHas ¢ 10.
Haiitu cymmy ero 3iemMeHToB
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CEBEPO-KABKA3CKASITOCYJIAPCTBEHHA S
AKAJIEMUS

Kadenpa Maremarnka
202 -202_ y4eOHBIH rox

DK3aMeHanMoHHbIN OmiteT Ne 1

[0 JUCUUIUIMHE MHTEINEKTYAIbHBIE CUCTEMbI U UCKYCCTBEHHBIN MHTEIIEKT
Ju1st oOy4daroruxcst HarpasyieHus moarotoBku01.03.04 [IpukiagHas MaTeMaTHKa

OcCHOBHEBIE HaIlpaBJICHUA HCCIEIOBAaHUN B obnactu HCKYCCTBCHHOI'O MHTCJJICKTA
OCHOBBI JJOTMYECKOTO nporpaMMHupOBaHUsg
3. CocraBuTth nporpammy IJjid MpOBCPKU MOMaAacT JIM BBEACHHOC YUCIIO X B 3aJaHHBIN npo-

MEXYTOK [a,b].

3aB. kadenpoit Koukapos A.M

KOHTpOJ’IbeIe BOIIPOCHI

IO AUCHUIIIIUHE I/IHTGJIJIGKTyaJIBHBIG CHUCTEMBI U I/ICKYCCTBGHHBII;'I HUHTCIJIICKT .

Bomnpocs! k pa3zaeay 1.

Tunu4yHble MOAENIN NPEACTaBICHNS 3HAHUM.
Jlornueckast Mozienb IPEACTABICHUS 3HAHUN.
Monens dpeiima.

[TonsiTue hpeliMOBOIT CUCTEMBI.

CaoiicTBa peiiMOBOIl CHCTEMBI.

[lonsiTHe ceMaTuueckas CeTb.

Knaccudukanusi ceMaHTHUECKUX CETEH.
JlocToMHCTBa M HEIOCTATKU CEMATHYECKUX CETEU
IIpencrasnenue 3HaHUN IPABUIIAMU ITPOTYKIIUM.
HNHuTtepnperatop NpoayKIMOHHON CUCTEMBI.
ITpoayKIIMOHHBIE CUCTEMBI B IPHIIOKEHUAX

Bonpocs! k pazaeny 2.

OmnpeneneHus MOHITUS HCKYCCTBECHHBIH HHTEIUICKT.

3amauu, pemaemMble C MOMOIIBIO HCKYCCTBEHHOTO MHTEIIEKTA.
HccnenoBanus B 00J1aCTH HCKYCCTBEHHOTO HHTEIUICKTA.
OcHOBHbIE HaNPaBIECHUS.
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XPpOHOJIOTHsI OTKPBITUHM B HANPABIEHUSIX UCKYCCTBEHHOI'O MHTEIIJIEKTA.
Helipobnonnueckoe HampaBjIcHUE.

HNudopmannonHoe HanpaBiIeHNe

[Ipumeps! pa3nuUHbIX KiacCU(pUKALUNA CUCTEM UCKYCCTBEHHOTO UHTEIIEKTA.

Bomnpocs! k pa3zaeay 3.

Mopeinb 3KCIEPTHBIX CUCTEM

Knaccugukarus s3kcrepTHbIX CUCTEM U 000JI0YEK SKCIEPTHBIX CUCTEM
CpencTBa pa3pabOTKH KCIIEPTHBIX CHCTEM

CrpyKTypa cucteM NoAAepKKU IMPUHATUS PEIUIEHU.

Knaccudukarus cuctem noaep KK MPHUHATUS peIIeHUI

Bonpocsl k pa3aeny 4.

Moenu HeUpOHHBIX CETEH.

MHOroCIONHBIE CETH.

PexyppeHTHBIE ceTH.

Mogens Xondunna. Camoopranuzyromuecs cetu T. Koxonena.

OOyueHre HEUPOHHBIX CETeH
CrniocoObI peanu3ali HEHPOHHBIX ceTei
[IpakTrueckoe NpUMeHEHNE HEMPOCETEBBIX TEXHOIOT I

Bomnpocs! k pa3zaeay S.
ITporpamMmmupoBanue B JIOI 'uke
®akrTsl. [IpaBuna. 3anpocsl
Pazmertienue (hakToB, IPaBUIT U 3aIIPOCOB
[Ipennoxenus. [Ipenukarel. [lepemenHbie
Nuunmanuzamus nepeMeHHbIX
AHOHUMHBIE [IEPEMEHHBIE

OcnosHble pa3aensl Visual Prolog -nporpamm
Paznen npennoxeHuil.

Pasnen npenukaros.

Paznen nomeHOB.

Pasnen nemm.

Jexnaparmy 1 npaBuia.



KoMmiekT HHAUBUAYAJIbHBIX 33[{3]-[1/[171 K IIPAKTUY€CKHUM 3aHATUAM

10 JUCLHUITIIIMHE HHTCJ’IJ’IGKTyaHBHHC CHUCTEMBI U I/ICK}ZCCTBGHHHI‘/‘I HUHTEJIICKT

IMpakTnyeckas padora Nel. @akTopHbI aHAIU3.
eab paboThbI:
OcHOBHOM 3a/aueil MPaKTUYECKON pabOThI SABISETCS BhIACICHUE Hanbosee oKa3aTeIbHbIX
CUCTEMHBIX CYETUYUKOB, KOTOPhIE KOCBEHHO MOTYT JaBaTh HaM MHGOpPMalKi0 00 OCTaIbHBIX
rapaMeTpax CUCTEMBIL.
@DaKTOpHBIN aHATU3 — COBOKYITHOCTH METOJIOB MHOTOMEPHOT'O CTaTUCTUYECKOTO aHajm3a, puMe-
HSEMBIX ISl U3yYCHHS B3aMMOCBS3EH MEXIY 3HaUCHUsIMHU repeMeHHbIX. Llenn ¢gakropHOro anamm-
3a: COKpallleHHe YHCia MEePEMEHHBIX; OIpeIeIIEHNEe B3aUMOCBS3eH MEXly IepEMEHHBIMH, MX KJac-
cuduKanus.
KoppensuonHast MaTpuiia — 3To KBaJpaTHas TabIuIa, B KOTOPO Ha NepeceueHr: CTPOK U CTOIO-
IIOB pacnojararoTcsi Ko3((GUIUEHTHl KOPPEISIMA MEXAY COOTBETCTBYIOUIMMHU NapaMmeTpamu. Me-
TOJUKHU (PaKTOPHOTO aHAIH3A:
AHanu3 TIaBHBIX KOMIOHEHT. [locie Toro, Kak Mbl MOJYYMIIM HECKOJIBKO TPYMI HepeMeH-

HBIX, 00BEAMHEHHBIX OJHUM (PAKTOPOM, MBI MOXKEM MOBTOPUTH MPOIEAYPY PETpeccCuu JaHHbIX. Ta-
KUM 00pa3zoM, (pakTopsl MOCIe0BATEIbHO BBIJCISIOTCS OUH 32 JPYTHM. Tak Kak, KaXkIblid mocie-
IyrOIuid (GakTop, ONpeaeNseTcs Tak, YTOObl MaKCUMHU3UPOBATH M3MEHYHBOCTH, OCTABIIYIOCS OT
NpPEeABIIYIINX, TO (aKTOPhl OKA3bIBAIOTCS HE3aBUCHMBIMHU APYT OT Apyra. [lpyrumu cioBamu, He-
KOppCINPOBAHHBIMU WJIM OPTOrOHAJILHBIMHU. CYH_IGCTByeT ABa KPUTCPpUA TJIA BBIYHUCICHUA KOJINYC-
CTBa TJIaBHBIX KOMIIOHEHTOB:- KpuTepuil Kaiizepa;- kpurepuii «kkaMeHHUCTOH OCHINN.

2. AHanu3 rnaBHbIX (pakTOpoB. B aHanmm3e raaBHBIX KOMIIOHEHT MPEATIONaraeTcs, 9To JT0JKHA
OBITh MCIOJIH30BAaHA BCSI N3MEHYMBOCTH NIEPEMEHHBIX, TOT/Ia KaK B aHAJIM3€ TJIaBHBIX (DaKTOPOB BBI
UCTIONB3YeTe TOJBKO W3MEHUYMBOCTH IIEPEMEHHOW, OOLIyl0 M Ui JpYrHxX IepeMeHHbIX. B
OOJIBIIMHCTBE CITy4aeB 3TH JIBa METO/A MPUBOIAT K BeChbMa ONM3KKUM pesynbrataM. OHaKO aHaIH3
'’ IaBHBIX KOMIIOHCHT 4acCTO 60JI€C MPEANIOYTUTCIICH KaK MCTOA COKpallCHUSA HJAaHHBIX, B TO BpPCMsA
KaK aHaJIM3 TJIaBHBIX ()aKTOPOB JIyUIlle IPUMEHSTH C LIEIbIO ONPECTICHUS CTPYKTYPbI JaHHBIX.

3.®akropHble Harpy3ku. PaKkTOPHBIMM Harpy3KaMH Ha3bIBAIOTCS KOPPEISILIMU MEXAy Iepe-
MEHHBIMH U HECKOJNBKUMH (aKTOpaMH (MM «HOBBIMH» II€PEMEHHBIMH, KOTOPBIC BBIJEICHBI IO
YMOJTYaHHUIO).

4. Bpamenue (hakTOpHOH CTPYKTYpbl. MOKHO n300pa3uTh (haKTOpHBIE HATPY3KU B BUJIE JHa-
rpaMMBI PaCCESIHHUSL.
Ha takoii auarpaMme Kakaasi nepeMeHHask PeACTaBlIeHa TOYKOH, a €€ KOOPAWHATHI PaBHBI (hPaKTOP-
HBIM Harpys3kam. MOXHO MOBEpPHYTh OCH B JIFOOOM HampaBieHUH 0€3 W3MEHEHHS OTHOCHTEIHHOTO
MOJIOXKEHHSI TOYEK; OJHAKO JCHCTBHUTENIFHBIC KOOPAWHATHI TOYEK, TO €CTh (PaKTOPHBIC HArpy3KH,
JOJIDKHBI, 663 COMHCHUA, MCHATBHCA. Ecan MMOBOPAYMBATh OCHM OTHOCUTCIIbHO Ha4dajla KOOpAWHAT, TO
MOXHO JIOCTUYb SICHOTO NPEACTAaBICHUS O HArpy3Kax, ONpPEACISIONMX TPYIIbl NepeMEeHHbIX. TH-
MUYHBIMU MCTOJaMU BpalliICHUSA ABJIAIOTCA CTPATCIUH BapUMAKC, KBAPTUMAKC, U SKBUMAKC.

5. KocoyronbHbie GpakTopsbl.

6. Uepapxuueckuii pakTOpHBIH aHATN3.

3JAHUE HA TIPAKTUYECKYIO PABOTY U IIOPAJTOK BBIITIOJIHEHUSA

JI71st moTy4eHHs UCXOHBIX TaHHBIX HEOOXOIUMO:

1.ITomoOpate moaXosAIIMe Ui aHAIHM3a JaHHBIE U3 PEMO3UTOPHUS, MIPEIOCTABISIEMOTO TIPEIo-
JaBaTeJIeM.

2. Co3nath Tabnuiy manasix B MS Excel
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O0paboTKa UCXOTHBIX TaHHBIX:
Heo0Oxoaumo 3aMeHHUTh HE YUCIIOBBIE JaHHbIE. J[J1s1 TOro BBOAUTCS Jt00ast IIKana COOTBETCTBUS, Ha
BBIOOp CTY/IEHTA, C 00s13aTEILHBIM BHECEHUEM B OTUET JIETEH/IBI 10 HIKAJIE.

3. Cnenyet ylaauTh U3 aHaJIu3a IEPEMEHHBIE, TUCIEPCUs KOTOPBIX PABHAHYIIIO.

4. IlocTpoiiTe KOPPEIALUOHHYIO MaTPULLy U CAEIANTE COOTBETCTBYIOLUEBBIBOIBI.

5. Otkpoiite nporpammy STATISTICA. Co3paiite HoByr0 Tabmuiyy gaHHbIX (Paitn — >Co-
3nath). OTKpoiiTe Moaynb GakTopHOro aHanu3a (AHamu3 —> MHOTOMEpHBIH pa3BeOYHBIA aHATHN3
—> dakTopHsbIit aHanmu3). ([lepeMeHHbIe Bce, MAKCUMaIBHOE YUCIIO (DAKTOPOB = 2).

6. Iloctpoiite rTpadmk  KaMEHUCTOH  OCBHIIK W  CHAENAWTEe  COOTBETCTBYIOIIHE
BBIBOJIbI O KOHEUHOM KOJIM4YeCTBE (PAaKTOPOB.

7. Ioctpoiite I'paduk Harpy3ok. Ha momyuyusmemcs: rpaduke HariIsTHOMOXKHO YBHJIETh B3a-

MMOCBS3b HCCIIElyEMBIX MapaMeTPOB: CHIIBHO 3aBHUCSIIMENPYT OT JApPyra mapameTpbl CKOHIIEHTPH-
pOBaHbl B OJHOM rpymre. McecnenylTekaxayo rpyniy TakuX [1apaMeTpoB U BBIBEIUTE IIABHBINA —
HauboJee MoKa3aTeabHbIA. Y IaJuTe OCTAbHBIE MEPEMEHHbIE TPYIIIbI U3 JalbHEeHIIeropaccMoTpe-
Hus. Ilpu ynaneHuM nepeMeHHbIX CTOMT OPUEHTUPOBATHCSA HA MX MOSICHEHHE B XKYypHaJle MIPOU3BO-
JIUTEIIBHOCTH: B HEM OIHMCHIBAETCS 3HAYEHHUE M BAXKHOCTh Kaxk/10W. [[oBTOpsiiTE JaHHBIA MyHKT 10
TeX MOp, MOKa HE OCTAHETCsI HEOOXOUMOT0 KOJTMUECTBA IePEMEHHBIX.
8. Ecnim Ha rpaduke u3-3a HAJIOKEHUS CIIOKHO pa3o0paTh Ha3BaHUS MEPEMEHHBIX, TO CTOUT 00pa-
TUTBCS K Tabnuie (paKTOPHBIX HArPY30K U3 TOTO JKEOKHA (pakTopHOTro aHanu3a. B Hell B unciax BbI-
pakeHa 3aBUCHUMOCTb IEPEMEHHBIX OT (pakTopoB. I'pymnmupys nepeMeHHble MO Haubosiee CXOKUM
MOKA3aTeNsIM,Mbl MOYKEM TIOHATh, KaKHe U3 HUX 00pa3yloT Ipymiy Ha rpaduke.

COAEPXAHMUE OTYETA
1. Onucanue npuHOMIA BBIOOpAa CUETUYMKOB Uil HaOmoneHus. Kparkue omucaHus Kakaoro Hs3
HuX.2. OnucaHue ycloOBHUi, IPU KOTOPBIX CHUMAJIHMCh IMOKa3aHUs (3amylIeHHbIC JACUCTBHUS U IPO-
rpammbl).3. Ucxoanas Tabnuna qanusix B Excel.
4. OneHka aucnepcuu McclefyeMbIX mnapameTpoB. OmnMcaHue NEpBOrO 3Tana COKpallleHUs JaH-
HbIX.5. Koppensunonnas marpuna. CMbICI0BOE OOBACHEHHE BBISABIECHHBIX 110 MATPHIE CHIIBHBIX
3aBUCUMOCTEHN.
6. Pesynbratel dakropHoro ananuzab.l I'paduk kameHucToi ockinu.6.2 OnucaHue Ka)xjaoro dTara
COKpAIlleHUs! JaHHBIX: Tpa(uKH, TAOIUIBI COOCTBEHHBIX 3HAYEHUH (PaKTOPOB, ylaiseMble TepeMeH-
HbIE.
7. Be1BOIBI

IIpakTnueckas padora Ne2. OT60p NpU3HAKOB

esb padoThI:
Peanu3oBath anroput™m 1o oToOPY NPU3HAKOB HA BRIOPAHHOM HA0OpE JaHHBIX.

[TpakTyecku B 00O 3a/1a4e MOJICIMPOBAHUS BO3ZHUKAET BOMPOC: KAKyI0 MOJEIbh 3aBUCUMOCTH
MPUMEHUTh, T.€. KaKHe MPHU3HAKU MCIOJIb30BaTh, a Kakue HeT? IIpobiema orbopa mpu3HAKOB
(features selection) BO3HMKaeT M3-3a TOTO, YTO HA 3Tamax MOCTAHOBKH 3a/a4d U (HOPMHUPOBAHHS
JAHHBIX elé He SACHO, KaKue MPU3HAKHU JIEHCTBUTEIBHO Ba)KHbI, a KaKHe HE HECYT IOJIE3HOI HH-
dbopMmaruu unu 1yonupyroT apyr Apyra. CTpeMJIeHHE Y4ecTh KaK MOXKHO OOJIbIIE MOTSHIIMATBHO
MOJIE3HON MHGOPMAIIMK TPUBOIUT K TOSIBICHUIO M30BITOYHBIX (ITyMOBBIX) Ipu3HakoB. [lo mepe
YBEJIMYEHUS YUCIIA HCTIOJIb3YEMBIX MPU3HAKOB (CI0KHOCTH MOJIENN) CpeaHss OmnOKa Ha 00yda-
Iolel BBIOOpKE, KaK MPaBUJIO, MOHOTOHHO yObIBaeT. OqHaKo cpeiHss OmMOKa Ha HE3aBUCUMBIX
KOHTPOJIBHBIX HOAaHHBIX CHa4dajla YMCHBIIACTCA, a 3aTCM BO3pACTacCT. DTO SBJIEHUE HA3BIBAIOT
nepeobyyeHreM. B upe3aMepHoO CI0KHBIX MOJENAX U30bITOYHBIE CTENIEHU CBOOOIBI Y4pacXoayIoT-
Csl HE CTOJIBKO Ha BOCCTAHOBJICHHE HCKOMOM 3aBHCUMOCTH, CKOJIBKO Ha aNPOKCUMAIINIO OIMIMOOK
HU3MEPEHHI U MOTpenrHoCcTe caMoit Moaenn. OTOOp MPU3HAKOB MO3BOJISET HAXOAUTHh MOJIEIb OIl-
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TUMAJIbHOW CIIOKHOCTH, TPH KOTOPOW mepeoOyueHrne MUHUMAaIbHO. [[1s mpoBepKkH KayecTBa OT-
0opa MpU3HAKOB UCIOJIb3yeTcs Kputepuid — GyHkuonan Qint(pw,X(), xapakTepu3yromui Kade-
CTBO METOJIa | 10 oOydJaromiel Beibopke XU, Hampumep, ommoka o0ydeHus (training error). Uem
MeHbIIIe 3HaueHue kputepus Q(L), Tem BhIle KauecTBO MeToa L. Kpurepuii 1omxkeH ObITh BHEII-
HUM, T.€. IPOBEPATH KAUECTBO METO/A [ 10 TEM JaHHBIM, KOTOPbIE HE UCII0JIB30BAJIUCH B IIpOLIEC-
ce oOyuenusi. Haubomnee u3BecTHble TUIIBI BHEITHUX KpuTepHeB: - Kputepuii cpeaneii omulku Ha
KOHTPOJIBHBIX JaHHBIX. - KpuTepuil CKOIb351Iero KOHTPOJIs: 6epyT HECKOIBKO Pa3InYHbIX pa3ou-
€HHI MCXOIHON BBIOOPKH Ha 00y4YeHHE U KOHTPOJIb, U CPEAHIOI0 OLIMOKY Ha KOHTPOJIE yCpeaHs-
10T 110 pa3OuenusiM. OOpaTHTEe BHUMAaHKE Ha TO, YTO BO BCEX KPUTEPHUSAX, UCHOIB3YIOIIUX CITyqai-
HbIE pa30ueHus, 00yJaromuye U KOHTPOJIbHBIC 0T BBIOOPKHU JOJKHBI 00JaaTh TEMHU YK€ CTaTH-
CTHUYECKHMMH XapaKTePUCTUKAMH, YTO U MOJIHAs BBIOOpKa. Kpurepun HEpOTUBOPEUNBOCTHU: €CIIH
MOJIeTIb aJITOPUTMOB A M MeTOJ 00y4eHHs L o100paHbl MPABUILHO, TO HACTPOHKA MapaMeTpoB
MOJIEJIN TI0 PA3TUYHBIM TPEACTABUTEIBHBIM O] BEIOOPKAM JIOJKHA MPHUBOJUTH K OJWHAKOBBIM
WIM TIOYTH OJIMHAKOBBIM anroputmam. Kputepuu peryispuszalii — HaJOKUTh OIpaHUYECHUS Ha
BEKTOp MapaMeTpoOB aJIrOPUTMA, JHOO BBECTH IITpad 3a BBHIXOJ BEKTOpa MapaMeTpoB M3 HEKOTO-
poit monmycTuMoi obsactu (Hampumep, YToObI HOpMa BEKTOpa MapaMeTpoB || a|| B anroputMe a =
W(X L) He cTaHOBMIIACH CIAMIIKOM 00JbIoit).Kak npaBuiio, HCHOIB3yeTCs] COBOKYITHOCTh KPUTEPH-
eB. [IpakTuyeckas pekoMeHJalus — 0To0paTh HEKOTOPOE KOJUYECTBO JIYUIIUX METOJIOB MO KpH-
TEPUIO CKOJIB3AIIET0 KOHTPOJIS; a U3 HUX BBIOPATh TOT, AJISi KOTOPOTO KPUTEPHUH peryisipu3anuu
(G0 KpuTEepUil HENMPOTHBOPEUYMBOCTH) NMPUHUMAET HAMMEHbBIIEe 3HaUCHHE. 3agadya oTOopa WH-
(opMaTUBHBIX MPU3HAKOB COCTOMT B ClieAylomeM. byneM cuutaTh, 4TO OOBEKTHI OMHCHIBAIOTCS
Habopom npuszHakoB F= {fl,..., fn}. Bekrop f1(x), ..., fn(x) € D1 x ... x Dn, rae Dj —mHOXe-
CTBO JIOMYCTHMBIX 3HAUY€HHWI mNpu3HaKa fj, Ha3bIBae€TCS NMPU3HAKOBBHIM ONHCAHHEM OOBEKTa X.
[Tycts G C F npousBonibHOE MOAMHOXKECTBO MPU3HAKOB. bynem 0603Havath uepe3 UG metona o0y-
YEeHUsI, KOTOPBIM CTPOUT aJTOPUTMBI, UCIIOJIb3YS TOJBKO MPU3HAKKU U3 noaMHoxkecTBa G . bynem
npeanonararb, 4to Metoa UG BBIOMpAET aaropuT™ u3 mMojenu anroputMoB A(G ), UCTONB3YIO-
et Tosbko mpu3Haku U3 G . Yucio ucnoias3yeMbix npu3HakoB |G | OyzneM Ha3bIBaTh CIIOKHO-
ctbio mozaenu A(G ).[is orOopa MHPOPMATUBHBIX NMPU3HAKOB MCIIONB3YIOTCS pa3IMYHbIE METO-
nel:- [omueiit nepedop. [locnenoBarensHoe 100aBIeHHE IPU3HAKOB — MPOCTast CTPATETHs YKaTHO-
ro HAaUCKOPEHIIero CIycKa: alroputM go0asiser Kk Habopy G mo oJHOMY NpPU3HAKY, KX pa3
BbIOMpasi TOT NPU3HAK, KOTOPHIN MPUBOAUT K HAUOOJBIIEMY YMEHBIIEHUIO BHEUIHETO KPUTEPHSI.
Bo3M0HO Taxke mocnenoBaTeNbHOE yAaJeHUE IPU3HAKOB U3 MOJIHOTO Habopa, a Takxke KoMOu-
HalUsl — aJiTOPUTM IOCJeI0BaTeNIbHOTO Ao00aBieHus—ynaienus.- [loctpoenne u o6xon nepesa
BO3MOYKHBIX HAOOPOB MPU3HAKOB. BepIInHbI 1epeBa COOTBETCTBYIOT Habopam npu3HakoB. KopHe-
Basg BEpILMHA COOTBETCTBYET IycToMy Habopy. Kaxaplii nouepHuii Habop obOpasyercs MmyTéEM
NPUCOETUHEHUSI HEKOTOPOTO MPU3HAKA K POAUTENICKOMY Habopy. UToObI n30exaTh NOSBICHUS B
JIepeBe OJIMHAKOBBIX HAOOPOB, OTIMYAIOIINXCS TOJBKO MOPSAKOM MPU3HAKOB, K IOUEPHUM Ha0O-
paM MpHCOeMHSAIOTCS TOJIBKO T€ MPU3HAKHU, HOMEPa KOTOPHIX MPEBBIIAIOT MAKCUMaJIbHbII HOMEp
IpHU3HaKa B pOAUTENbCKOM Habope. Kak M3BECTHO, CyIIeCTBYIOT ABE CTPATETHH MOJHOIO 00Xoza
nepeBa: mouck B riyouny (depth-first search, DFS) u mouck B mupuny (breadth-first search,
BFS). O6e no3BoisioT BBOAUTH pa3iMyuHbIe 3BPUCTHKH JJIsl COKpalleHus nepedopa. - ['enetunue-
ckuil anroputM. [lepBoe nokoneHne HaOOPOB reHepupyercs ciydaiiHbiM oopazoM. K atum Habo-
paM MPUMEHSIOTCS ONIepaIliy CKPEIIUBAHKS U MYTAIHH TSI IOPOXKIECHUS OOJIBIIOTO YUCIIa HOBBIX
HaOOpOB. 3aTeM MPOU3BOIUTCS .CEJIEKIIUs: BO BTOPOE IMOKOJIEHHE OTOMparoTcsi ToIbko B HabopoB,
JYYIIMX N0 3a/JlaHHOMY BHemHeMmy kputepuio Q. Ko BTopoMy MOKOJEHHIO TaKKe MPUMEHSIIOTCS
olepaluy CKpelUBaHMs, MyTalluu U CENIEKLUH, U MOPOKIAECTCS TPEThE MOKOJIECHUE. DBOIOLUOH-
HBII MpoIecC NEPEXOUT OT MOKOJIEHHS K MOKOJIEHHIO J0 TEX IMOp, MOKa He HACTYIHUT CTarHauus,
T.€. Ka4ecTBO Jy4lllero Habopa B MOKOJEHMM NepecTaHeT yinydmarbes. - CiaydaiHbli MOUCK C
ananrtanuei. Ecnu ynpocTUTh reHeTHYeCKH allfOPUTM, OTKa3aBIINCh OT CKpPEIIMBaHMsI, TO MOJTY-
YUTCS aJrOPUTM CllydaiiHoro nowmcka (stochastic search). Kmactepuzanus npusHakoB. MeToabl
KJIaCTepU3allui B O0ILEM ciayyae MO3BOJSAIOT pa30UTh BHIOOPKY OOBEKTOB Ha KiacTephl, COCTOS-
M€ U3 CXOKUX OOBEKTOB, U BBIACIUTH B KAXKA0H rpymIe Mo oAHOMY Haubojee THITMYHOMY Ipei-
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craBuTeno. To ke caMoe MOXHO IpOJeNaTh U ¢ MPU3HAKAMHU, €CIIH ONpPEAeTuTh (PyHKIHIO pac-
CTOSIHUS MEXIy MpU3HAKaMH, Hampumep, yepe3 Kod()PUIHEHT KOpPeIsluu U METPUKY XeM-
MUHTA. - MeTOIbI MaTEMaTUIECKOT0 MporpaMMupoBanusi. MIconb3yroTest Ast 0T00opa MpU3HAKOB,
TJIaBHBIM 00pa30M, B JIMHEHHBIX MOJENSAX perpeccuu u kinaccuduxammu. [lo cymiecTBy, 31ech Tak-
Ke peanu3yercs nepedop MpU3HAKOB, HO TepedOp BHYTPH CTaHIAPTHBIX MPOIEAYP MaTeMaTHde-
CKOTO IPOrpaMMUPOBaHUs NP MOUCKE aKTHUBHBIX orpaHuyeHuil. bonee moapobHo co cnenudu-
KOH MPUMEHEHHsSI METOJIOB MOKHO 03HakoMUThCsi BoponioB K.B. Kypc neknuit Mammnaaoe 00y-
4yeHue, B pazzaene «Kpurepun Bei6opa Mozeneit 1 MeToibl 0T00pa MPU3HAKOBY.

3AJJAHUE HA TIPAKTUYECKY1IO PABOTYH NNOPAIOK BBIIIOJIHEHUSA

1. BriOpaTh npeaMeTHy 0 001acTh U HA0Op JaHHBIX, COTIACOBATH BHIOOD € MPEIoIaBaTeNIeM.
Mo>kHO HCTIONB30BaTh PEMO3UTOpH pecypca http://archive.ics.uci.edu/ml/.

2. BeiOpatp anroput™m oTO0pa NPU3HAKOB, COTIACOBATH BHIOOP C MPETIOAaBaATEIIEM.

3. PeanuzoBarh anropuT™ mo OTOOPY NMPHU3HAKOB Ha BRIOpaHHOM Habope MaHHBIX. BwIOOp
crioco0a peanu3aliy aIropuT™Ma IpeaoCcTaBIseTcs 00ydaroneMycs.

4. ITpoBepUTHh KaueCTBO PeaM30BaHHOTO OTOOpPa MPU3HAKOB C MOMOIIBIO OJHOTO U3 KpHUTe-
pueB

KOHTPOJIBHBIE BOITPOCHI

1. Yro Takoe HOpManM3alus JaHHBIX?
2. IlepeuncianTe OCHOBHBIX MPEUMYIIECTBA OTOOpA MPU3HAKOB?
3. B ueM ocHOBHas uzest 0TO0pa MPU3HAKOB C MTOMOIIIBIO TeHETUYECKOTO aaroputma?
4. B 4éM OTIMYUS BHYTPEHHUX U BHEIIHUX KPUTEPUEB?

IMpakTnueckasi padora Ne3./lepeBbsi pemieHuit

Iesn padoThIi:

Peann3oBaTh U CpaBHUTH BA PA3HBIX AJITOPUTMA JEPEBHEB PELICHUH.

Bbunapnoe pemiaromiee 1epeBo — 3TO aITOPUTM KJIACCU(UKALNH, 3aJAfOIHICs OMHAPHBIM AEPEBOM,
B KOTOPOM Ka)KJI0H BHYTpEHHEH BepiuHe v € V npumnucan npeaukat fv : X — {0, 1}, kaxxaoi tep-
MHHAJIBHOU BepiinHe v € V npunucaHo umMs kinacca cv € Y . [Ipu knaccudukanmm oobekra x € X
OH TMPOXOAHT IO JIEPEBY IIyTh OT KOPHS A0 HEKOTOPOT'O JIUCTA, B COOTBETCTBUU ¢ AJITOPUTMOM 1.

U

Aaropurm 1. Knaccudukanus oobekTa X € X OMHApHBIM PEIIAIOIINM JICPEBOM
1: v := v0;
2: noxa BepuMHA V BHYTPEeHHSAS

3: ecimm Byv(x) = 1 wo

4: v := Ry; (nepexon Bnpaso)
5: muaue

6: v := Lyv; (nepexonm BJieBO)
s

BEepPHYTB Cv.
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OOBEKT X TOXOIUT A0 BEPIIUHBI V TOTJIA U TOIBKO TOTJA, KOTAA BBHIMOIHIECTCS KOHBIOHKIHS Kv(X),
COCTaBJIEHHAs U3 BCEX MPEJUKATOB, IPUIMCAHHBIX BHYTPEHHUM BEpPILIMHAM JiepeBa Ha IIyTH OT KOp-
Hs vO 1o BepmnHbl v. EcTecTBeHHOE TpeOoBaHNE MaKCUMU3ALUU UH()OPMATUBHOCTH KOHBIOHKIUH
Kv(x) o3HauaeT, yTo Kaxkaas U3 HUX JOJDKHA BBLACIATh KaK MOKHO OoJibllIe 00ydaronux 00bEeKTOB,
JIOITyCKast IPH 3TOM KaK MOXXHO MEHbIIE ONIMOOK. 3a/1a4a MOCTPOCHUS IepeBa MUHUMAILHON CII0XK-
HOCTH, IPaBUJIbHO KJIACCU(PUUMPYIOLIETO 3aJaHHYI0 BEIOOPKY, B o01ieM cityyae siBisiercs NP-mos-
HOM 3ajauel. Ha mpakTuke NpUMEHSIOT pa3jiMyHbIE 3BPUCTUKU. B gaHHOM mpakTuueckoi padbore
paccMaTtpuBaeTcs alroput™M 2 noctpoenus pematomero aepea ID3 (Induction of Decision Tree).
Wnes anroputMa 3akIl04aeTcs B MOCIEA0BAaTEILHOM APOOICHUH BHIOOPKH Ha JIBE YacTH JI0 TEX IOp,
MOKa B KaX/10i 4acTH He OKaXyTCs OOBEKTHI TOJBKO OJHOIO KJlacca. AJTOPUTM 3alMCHIBACTCS B
BUJIE peKypcuBHON mpouenypsl LearnID3, koTopas cTpouT aepeBo Mo 3aaaHHON moaBsiOopke U.
JlJis MoCTpOeHus MOJHOTO JIepeBa OHA MIPUMEHSETCA KO BCei BBIOOpPKE M BO3BpAIllaeT yKa3aTelb Ha
KOpeHb noctpoeHHoro aepesa: v0 := LearnID3 (X{).

AJroputM 2. PeKypCUBHBIN alrOPUTM CHHTE3a OMHApHOTO periatomiero aepesalD3

Bxon: U — obyuawmmast Baibopka; B — MHOXECTBO 3JIeMEeHTAaPHEIX
NpenMKaTos ;

Bixon: BOBEBpalWlaeT KOPHEBYK BEpPUMHY OepeBa, NOCTPOEHHOTIO

no Bmbopke U;

1: INOPOLUEINYPA LearnID3 (U);

2: ecnu Bce obmexkTrl M3 U JjlexaT B OOHOM KJjlacce Cc € Y

3: coBsmaTke HOBEM JIMCT V;
4: Cv := C;
52 BepHyTE (V) ;
6: HaUTKM HNpeguKaT C MaKCHMMaJBEHOM MHOOPMAaTHMBHOCTBI:
B := arg max I(B, U),; BEB
pasbure BmHOOPKY Ha gee wactum U = UoUU: mo npemmukarTy

~

U := {x EU : B(x) = 0};
Ul := {x €U : B(x) = 1};
8: ecmm U0 = @ umum Ul = J wo
9: co3paTE HOBHM JIMCT V;
10: cv := KjJacc, B KOTOPOM HaXOZOMUTCH OOJBUMHCTEO OO6B-

exToB M3 U;
11: wmHaue
12: cos=gaTe HOBYK BHYTPEHHKK BEPUMHY V;

13: Bv = B
14: Ly := LearnID3 (Uo), (mocrpomuTs JeBOe MNOIAIEPEBO)
15: Rv := LearnID3 (Ui); (mocTpomMTe mOpaBoe MNOAOIEPEERO)

16: BepuyTe (V)

[Ipo6iembl, BOSHUKAIOIIHE MTPU peaTn3alii alropuT™Ma:

IT1. Kak onpenenuts HHGOPMAaTUBHOCTH NpenukaTa? — 2 Bapuanrta. Tounslid Kpurepuid Ouiepa
OCHOBaH Ha BBIYUCIJICHUU BEPOATHOCTH peasn3aliy napbl COOBITUI: HHPOPMATUBHOCTD MPEeIUKaTa
d(x), pasaessronero CoObITHS MPABUIBHOTO OOHAPYKEHUSI PC HYKHBIX OOBEKTOB M MPABUILHOTO
HeoOHapyx)eHHUs Nc HeHYKHBIX 00BEKTOB, OTHOCUTEIILHO Ki1acca ¢ € Y 1o BeiOopke X{
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CPC(‘P) Cnc(soi

o_ P N
le(p; X°) = —In CPe(#)+nc(¥)
Pc+Nc .

B CJIy4dae MPOU3BOJIBHOTO YKCIa Ki1accoB Y = {1, .

pl pM
CPI "'CP.M

I(p,X')=-In
(9, X7) 7
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rae P. - uncno 06bexToB Ki1acea ¢ B BeI6opke X', u3 HUX pe 00BEKTOB BBIACISIOTCS
npeaukaroMm @, p = pl+...+ pM.

DHTpONUHHBIN = UHGOPMAIIMOHHBIA KPUTEPU OCHOBAH HA CPABHEHHH
HTPONMHUH (MATEMATHYECKOTO OKUJIAHUS KOJTUYECTBA WH(OpMAINU) O BHIOOPKE
JI0 ¥ mocje npuMeHeHus npeaukara ¢. Eciu B BeiOopke ects P 00bexkTOB Ki1acca
¢ u N ocTa/bHBIX, TO €€ YJHTPONUsI paBHA
IQ[(P,N):— P log, F___ N log, N .

P+N —“P+N P+N " P+N
Ecmu npeaukar ¢ Beraenui p o0bekToB U3 P, npunaanexamux kiacey ¢, u n o0b-
eKkToB 13 N, He IPUHAJIeKAIUX KIIACCY C, TO SHTPOIHUS BEIOOPKHU MOCIIE NOTyue-
HHUS ITOW MHQOpMALIMHU CTajla paBHOU

_pHn PAN =P8 p g
w(P,N,p,n)—P+NI}[(p,n)+ P IBI(P p,N—n).

Toraa sHTpOonuUiiHbII = UH)OPMALITMOHHBIA KPUTEPUM /1JIs1 IBYX KIIACCOB BBO-
JIATCS KaK

[Gain(p,X')=H(P,N)- H(P, p,N,n),

a 1u1s1 0OJIBIIOTO YUCIIAa KIACCOB — KaK

o P. p Pe {—p P. — p.

ceY ceY

e BeesieHa dyukuus h(z) = —z log, 2.
(**)

[12. Ha mare 6 Anroputma 2 BeiOupaeTcs npeaukar § u3 3aIaHHOTO ce-
MeiicTBa B, 3aaromuii MakcuMaibHO MHPOPMATUBHOE BETBIIEHUE JIEPEBa — pa3-
Ouenue BeIOOpKHU Ha aBe yactu U = Uy U U

Ha nmpakTuke NpuMeHSIOTCS pa3IuyHble KPUTEPUU BETBIICHUS.

1. Kputepuii, opueHTUpOBAHHBINM Ha OT/IEJICHUE 3aJaHHOTO Kj1accac € Y .
I(B, U) = max I(B, U), ceY.
2. Kputepuu, OpueHTUPOBAHHBIE HA OTJIEICHUE Cpa3y HECKOIBKHUX KJIacCOB — (*)
. (**).
3. D-kputepuii _ 4ucio nap 00bEKTOB U3 Pa3HbIX KIACCOB, HA KOTOPBIX MPEAUKAT
B mpuHuMaeT pa3Hble 3Ha4YeHus1. B ciiyyae AByX K1accoB OH UMEET BUJ
I(B, U) = p(B)YIN — n(B))+ n(B)(P — p(B)).-
Jlpyrue BapuaHThl KPUTEPUEB MOXKHO HAWTH B [2].

[13. Kak BbIOpaTh yCIOBUS I€/I€HHS BHIOOPKHU B Ka)0M y3i1e?

Ha npakTuke B Ka4eCTBE JIEMEHTAPHBIX MPEIUKATOB Yalle BCEro OepyT
poCThIe TTIOpOroBhie ycioBus Buaa B(x) = [fj(x) >< dj]. Konbronkuuu, cocras-
JICHHBIE U3 TAKHUX TEPMOB, XOPOILIO UHTEPIPETUPYIOTCS U JOMYCKAIOT 3alUCh HA
€CTECTBEHHOM si3bIKe. O/IHAKO HUKTO HE 3alpellaeT UCIOJIb30BaTh B BEPIIMHAX
JiepeBa JTI00bIE pa3IesIoNIie MpaBuiIa: Mapkl, THNIEPIUIOCKOCTH, U, BOOOIIE To-
BOPsI, MPOU3BOJILHBIE OMHapHbIe Ki1accupukaropsl. Korga momuocts |B| He Be-
JMKa, 9Ta 3a/]a4a pelaeTcs NOJIHbIM 1epedopoM, aablie HYKHbI YBPUCTUKH.
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[14. Kak ynanuTh nojiepeBbs, UMEIOLME HEJOCTATOYHYH0 CTaTUCTUYE-
CKYI0 HaJIEXHOCTh? = mpodiieMa peayKIUH PEIIalonuX AEPEBhEB.

Haubonee pacnpocTpaHeHHBIE IBPUCTHKH:

[Ipeapenyxuus (pre-pruning) Ui KPUTEPUN paHHETO OCTAHOBA JOCPOYHO
npeKpaliaeT JajibHellllee BEeTBICHHE B BEpIIMHE JAepeBa, eciid WHPOpPMATHB-
HocTb [(B, U) nst Becex npenukatos B € B Hiske 3a1aHHOTO MOPOTOBOT0 3HAYEHHUS
Io. st otoro na mare 8 ycnosue (UQ = & unu Ul = ) 3aMeHACTCS yCIIOBUEM
I(B, U) < I,. Ilopor I, siBnsieTcs ynpapiasionuM napameTpoM MeToAa.

[TocTpenyxkius (post-pruning) MpoCMaTpUBAET BCE BHYTPEHHHE BEPIIHHbI
JepeBa v 3aMeHsIeT OT/IeJIbHbIE BEPIIUHBI JIMOO OJTHOM M3 IOUEPHUX BEPIIUH (TIPU
3TOM BTOpas JAOYEpHssA yAausercs), b0 TepMuHaiIbHON BepiuHoM. [Iponecc
3aMeH MPOJA0JIKAETCS 10 TeX MOp, MOKA B JAEPEeBe OCTAIOTCSI BEPIUINHBI, Y/I0BIe-
TBOPSIIOIIUE KPUTEpUIO 3aMeHbl. KpuTepuem 3aMeHbl SBISETCS COKpaIICHUE
yucia omMrbOK Ha KOHTPOJIbHOM BBIOOPKE, OTOOPAHHOI 3apaHee, U He y4acTBO-
BaBIIel B 00yueHnuu naepeBa. CTaHaapTHas PEKOMEHIAIMS - OCTABJIATh B KOH-
TpoJie 0k010 30% 00BEKTOB.

Jlns peanusauuu nocTpelyKUMH KOHTpoJbHas BbiOOpka XK mpormycka-
eTcsl 4epe3 MOCTPOeHHOe AepeBo. [Ipy 3TOM B Kak/10¥ BHYTPEHHEU BEpILIUHE V
3aMIOMUHAETCS MOJIMHOKECTBO Sy € Xy MOMABHIMX B HEE€ KOHTPOJIBHBIX 00HEKTOB.
Ecmu Sv = ), To BepuivHa v CYMTAETCS HEHANEKHON U 3aMEHSETCS TEPMHHAITb-
HOI MO0 Ma)XKOPUTApHOMY TMPABUIY: B KQYECTBE Cy OepéTcs TOT Kiacc, 0ObEKTOB
KOTOpOro 0oJjibiie Bcero B o0y4aromuie moassidoopke U, npuieanieil B BEPIIUHY
v. 3aTtem sl KaK/10M BHYTPEHHEH BEPIIMHBI V BEIUUCISIETCS. YUCIIO OMIMOOK, MO-
JIyY€HHBIX IIPHU KJIaccu(UKauu BEIOOPKH SV CIIEYIOIUMHU CIOCOOaMU:

1) r(v) - knaccugukauus MOAAEPEBOM, PACTYILIIUM U3 BEPILIUHBI V;

2) r(Vv) - k1accuduKanus moAAepeBOM JICBOH T0UEPHEN BEPIIUHBI L,;
3) rr(V) - knaccudukanus NoAACPEBOM PaBOi JOUEpHEN BEpIIUHBI Ry ;
4) r(V) - oTHECEHHE BCeX 00BEKTOB BBIOOPKHU Sy K Kilaccy c € Y .

OTHU BEIMUMHBI CPABHUBAIOTCS, U, B 3aBUCUMOCTHU OT TOTO, KaKas U3 HUX
OKa3ajiaCb MUHUMAJIbHOW, IPUHUMAETCS, COOTBETCTBEHHO, OJTHO U3 YETHIPEX pe-
HICHUM:

1) coxpaHuUTh TOAAEPEBO BEPIIUHBI V;

2) 3aMEHUTBH NOJIEPEBO BEPIIMHEI V NIO/IEPEBOM JIEBOU I04€pHEN BEepIIMHbI Lv;
3) 3aMEHUTDH MOJAAEPEBO BEPIIMHBI V MOJIEPEBOM MPABOM JOYEPHEN BEPIIHUHEI
Rv;

4) 3aMEHUTH MOJIEPEBO V TEPMUHAIBHOM BEPIIMHON KJacca ¢ = arg min ry(Vv).
cEY.

[Mpeanpocmotp (look ahead) 3akmouaercs B Tom, 4ToObBI Ha 11are 6, BMe-
CTO BbIUMCTIEHUS MUHPOPMATUBHOCTH /I KaxA0ro B € B mocTpouts noaaepeso
HeOobI0# TiTyOnHb! h. Bo BHYTpEHHIOI0 BEPIIMHY V TOMENIAETCS TOT MPEIUKaT
[3, mpu KOTOPOM NOAZEPEBO I0NYCKAET HAUMEHBILIEE YHCIIO OIIUOOK. DTOT alIro-
puT™M paboTaeT 3aMETHO JOJIbLIE, HO CTPOMT Oosiee HaAEKHBIE M MPOCTHIE
JICPEBbSL.
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3AJJAHUE HA ITIPAKTUYECKYIO PABOTYH NOPAOK BBIIIOJIHEHUSA

1. BBIOpaTh CTaTUCTHYECKUM PSI, TIOAXOASAIIUI JIJIs IIOCTPOCHUS JIepeBa pele-
HUH, BBIJCIUTh HA HEM OOYYalOU[yl0 U KOHTPOJbHYIO BBIOOPKY, COTJIacOBaTh C Mpe-
MO/1ABATEJIEM.

2. PeanuzoBath anroputm 2. B xoae peannzanuu aaropurma BeIOpaTh CriocoObl
pemenus npoosiem I11-114, mpuuem X0oTs Obl OJHY U3 MPOOJIEM PELIUTH ABYMS CIIOCO-
Oamu.

KOHTPOJIBHBIE BOITPOCHI

1. Kak nepeBbsi pelieHuil, Tak U riyOOKUe HEHpOHHBIE CETH SIBIISAIOTCS HEIU-
HEHHBIMHU KJIacCU(PUKATOpaMH, T. €. OHM Pa30UBAIOT MPOCTPAHCTBO MOCPEICTBOM
CJI0>KHOM TpaHulbl pemieHnil. [loueMy B TakoM ciyyae MOJEib JepeBa pPELICHU Ha-
CTOJILKO MHTYUTHUBHO TIOHSTHEE TTyOO0KON HEHPOHHOM ceTH?

2. Uem OTIAMYAIOTCS aJITOPUTMBI JIEPEBbS PEIICHHUS OT JIPYTUX aJTOPUTMOB
Kiaccuduraum?

3. OnummTe JOCTOMHCTBA U HEAOCTATKH PEIIAIONTUX IePEBHEB?

4. Yto Takoe peraroiiee 1epeBo?

IIpakTnueckas padora Ne3. HelipoceTeBoe paciio3HaBaHMe MeYaTHbIX CHUMBOJIOB

eab padoThI:
HccnenoBanre BO3MOXKHOCTEN paclio3HABAHUS €YATHBIX CUMBOJIOB C IIOMOILBIO HEM-
POHHBIX CETEM, a TAKKE ITOCTPOCHUE HEMPOHHBIX ceTer B cpene MATLAB

HaGop stasionHbIx 00pa3oB 3ajaercs npenoapatenem. [Ipumepom Takoro Habopa
SIBIISIETCS TIOCTIEIOBATENBHOCTH U3 AecaTd 1udp ot 0 10 9. B aTOM mpumepe uncio
obpazoB M=10. B cnyuae, koraa Kaxk/JIblii KJIacC 00pa30B XapaKTepU3yEeTCs U
CBOMM 3TAJIOHOM, UIMEEM UYHUCIIO KJIacCOB, Takxke paBHoe M. Kax bt o0pa3 popmupy-
eTcs B Buje rpaduyeckoro ¢aiia B 6utoBoM popmare. Tum daiina (pacmmpeHue)
omnpenenseTcs ucnoibdyembiMu B cpeie MATLAB tunamu rpaduueckux aitnnos.
PexomenmyeTcst UCIONIB30BaTh paciiupeHue tif.

Jliist coznanus rpadudeckux ¢aiaoB 00pa3oB yI100HO UCIIONB30BaTh cpeay “Adobe
Photoshop”. B aTom citydae npu co3nanuu Kaxaoro ¢aiia Heo0X0uMo MpoaeiaTh
CJIEYIOIIYIO TIOCTIEA0BATEIBHOCTh Omepalnii: 1) co3naTe HOBBIH (ailn, 3a7aB ero ma-
pamMeTpBhI:
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- UMA : XXXX;

- HIMPHHA: N1 nukceneii;
- BBICOTA! N2 nukcenei;
- IBETOBOH pPekKUM: OuTOBLIH hopMmar.

[Tpu sTom 3Hauenust N1, N2=8...20 3agarotcs npenojiaBareiieM.
2) ucnonb3ys HHCTpYMeHThI TUIa «Kuctb», «JlacTuk» U ap. co3aats Tpedyemsblii
00pa3 cuMBoIIA.
3) ¢ nomomb0 KomaH bl «COXpaHUTE KaK» COXPAaHHUTH CO3/IaHHBIN 00pa3 B BHJIE
¢aiina Tuna fif B 3a/1aHHOM Mperno/iapaTesieM narke.

Ha puc. 4.1 npuBenensl npumeps! rpaduyeckux CHMBOJOB UH(p npu
N1=10, N2=12 nukc.

01£3456789

Puc. 4.1. Ilpumepsl rpadpuaeckux CHUMBOJIOB LU

2. Co3nanue u odyuyenne HC B cpene MATLAB

Ha nannowm 3rarnie BeinonHeHue pabotel B cpene MATLAB npoussoaures
C MOMOIIBLIO MPOrpaMMEl s¥_newf] , KoTopas pealu3yeT clielyroume QyHKIHH:

- (hopMHpOBaHHE YHCIIOBLIX MACCHBOB 3TAJIOHHLIX 00pa30B, UCIIObL3Ye-
MBbIX B Ka4€CTBE 00Yy4aroIIHX;

- MOJATOTOBKA JaHHBIX, HEOOXOMUMBIX ISl CO3[IaHUs HEHPOHHOH ceTH

(HO);

- co3nanne HC, 3ananue napamerpoB odyuenuss HC u o0yuyenue HC.

DrTanoHHBIH 00pa3 KaXJI0T0 CHMBOJA MpEJCTaBlIieH B BHJE BEKTOpa-
cronbua [N,1], uyucno smmeMeHTOB N KOTOPOro paBHO YHCIY MPU3HAKOB (HHAue
ropopsi, N — pa3MepHOCTh MPOCTPAHCTBA NMPU3HAKOB). Takoii BekTOp-cToliben
dbopMHpyeTCs U3 ABYMEPHOro MaccuBa-u3oopaxenus [N1,N2], KOTopslii, B CBOIO
ouepeb, GopMHupyeTcs IPH CYUTHIBAaHUHU rpaduyeckoro ¢aiina obpasa ¢ nomo-

MBI KOMaH/I:

imread (FILENAME) - npoueaypa yrenus rpadguueckoro ¢aiina;

X =reshape (A,[N,1]) - npoueaypa npeoOpa3oBaHHUsl JIBYMEPHOI'O MacCHBa
A[N1,N2] B onHomepHBIi BekTop-cTosiden X[N,1], rne N=N1*N2.
[Tporuieaypa yMHOXKEHHsI MACCHBA Ha | MPUBOJIUT K CMEHE THIIA AJIEMEHTOB

maccuBa ¢ logical (s anemenToB OuToBOrO (hopmara) Ha double.

Jns ynosnerBopurtensHoit paboret HC HemocrarouHo (opmupoBaHus

JUIIb OJTHOr0 o0yyaromniero odpasa Juisi KaxJ1oro kiacca (Tuna cuMBosia) odpa-

30B. DTO CBSI3aHO C Te€M, YTO paclio3HaBaeMble 0Opa3bl (Ha 3tane paborslt HC B

peKUMe pacrno3HaBaHus) Bcerja OTIMYATCA OT 00yYarHuX 110 psiay MPUYHH:

- pa3nuuue WpUQTOB U CTUIECH NeYaTHBIX CUMBOJIOB;
- MMOTPENIHOCTH CKAHUPOBAaHWUS M HETOYHOCTH COBMEIICHUS CHMBOIIA

H OKHA CKaHHUPOBAHUS;

- HU3KO€ Ka4yecTBO MedyaTH, JedekTsl Oymaru u T..1.
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B cuity ykazaHHBIX IPHYUH JUIS HAJ/IEKHOIO pacno3HaBaHus oopazos HC
cieyer o0ydaTh Ha IOCTaTOYHO [PEACTABUTEIbHOM MHOKECTBE 00pa3oB, BXO-
JSIUIMX B OJITHH M TOT e KJ1acc.

B nporpamme sr_newff dopmHpoBaHHE NONOIHHTEIBHBIX 00YYarOIHX
00pa30B MPOU3BOAHUTCA ITyTeM HE3HAYHUTEJILHOIO UCKAXKeHUS ITAIOHHBIX 00pa-
30B, CYUTBIBAEMbIX U3 rpaduueckux Qaitios. Mckaxenue oOpa3za-ITajioHa Kax-
JI0T0 Kjacca peajm3yercs IyTeM J00aBJIeHHs K HeMY paBHOMEpPHOro (Mo Iio-
a1 u3o0paxeHus) nryma tina «Colib ¥ nepery, npeAcTaBiIsionero coooii ciry-
YaifHOEe MCKaXXEHHME OT/E/IbHBIX INMHKcenel u3obpaxkeHuss. CTeneHb UCKaKCHUS
xapakrepusyercsa yuciom p=[0;1], onpenensomumM 1010 UCKAKEHHBIX THKCe-
nen.

Taxoii moaxox npu QopmupoBaHHH 00pa30B MO3BOJISET, BO-NEPBLIX,
OBICTPO NoTyyaTh 00/IbIIOE YHCIIO 00yUaronX 00pa3oB, H, BO-BTOPbIX, peryJiu-
poBaTh (IIyTeM H3MEHEHHs 3Ha4€HUs P) CTeNeHb pa30dpoca MHOKeCTBa 00pa30B B
npezesnax OJHOro Kjiacca.

[Toaroroska JaHHBIX, HEOOXOAMMBIX JuIs co3panus HC, Bkmoyaer B ce0si:

1) ¢popmupoBaHue AByMepHOro MaccuBa oOydaromux odOpaszoB XR[N.,K], kaxk-
bl cTON0EI KOTOPOro npe/cTaBiuseT codoit Habop N npu3HakoB 0HOro 00pasa,
a yucno ctonduos K pasHo ynciy oOydaromux 00pa3os;

2) popmupoBaHHE ABYMEPHOIO0 MAacCHBa kenaeMmblx oTKIMKOB YR[NY.K], rne
NY — uncno BeixogoB HC (T.e., yncio HelpOHOB BBIXOAHOTO c¢i1os); K — uncino

oOyuaromux odpazos. Otkinuk YR[: k] (B oOweM ciryuae — BekTop-cTon0en) co-
oTBeTcTBYeT k-My 0Oyuaromemy odpasy — Bexkropy XR[:,k];
3) bopmupoBanme asymepHoro maccusa R[N,2], onpenensiomero MUHUMaIbHOE
R(n,1) u makcumaneHoe R(n,2) 3HayeHue n-ro npusHaka, n=1,....N.
Co3znanne HC. B obwem cnygyae HC nmer co3gaercs ¢ moMOLIbH KO-
MaH]IbI:
net = nnnnn (P1,P2,...PL), rae
— nnnnn — tan HC;
— P1,....PL — napamerpsr HC.
B nacrosmei padore ucnonszyercs HC tuna muorocnoiiHoro nepcern-
TpoHa newft, koTopas 3agaercs KOMaH10M:
net =newff (R, [Al A2 ... AL], {F1 F2 ... FL}, BTF, PF), rne

R - MacCHB MHHHMAJIbHBIX H MAaKCHMAJIbHbIX 3HaY€HHH BXO/HBIX HEHPOHOB
(Mpu3HaKOB);

Al - 4HCJIO HEHPOHOB 1-T'0 CJI0sI, HAYUHAsI C IePBOrO CKPLITOro o, i=1,...,L;
F1i - ¢yHKUMS aKTUBAallMH HEHPOHOB 1-TO CJIOs, 110 YMOJTYaHHIO ‘tansig’;

BTF - ¢ynkuus o0yuyeHus ceTu, 1o yModaHuro ‘trainlm’;

PF - kpurtepuii OCTaHOBKH, 10 YMOTYaHHIO ‘mse’ (MUHHMYM CKO).
JlononHuTenbHbIE NapaMeTphbl, UCIOJIb3YEMbIE TPH CO3/IaHUH CETH:
net.performFen="msereg’ - 00yuenne HC npou3BoaHTCS ¢ MOMOLIBIO MeTOAA

peryisipu3aluu;

net.performParam.ratio=0.1 - 3HayeHue mapamerpa peryJspU3aluu;
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net.trainParam.show=5 - YKCJIO 310X, Yepe3 KOTOPOE MPOU3BOJIMTCS BBIBO/I
napaMeTpoB NpoUeaypbl 00y4YeHHs;
net.trainParam.epochs=500 - makcumanbHOe uncio 3nox npu odyyenun HC;
net.trainParam.goal=0.02 - 3HA4YeHHe LeJIeBOi (PYHKIHH, 10 JOCTHXKEHUH
koToporo npotecc 00yuenuss HC npekpamaercsi.
[Tpouecc obyuenust HC 3anyckaercss KoMaHJ10¥:
net = train (net, XR, YR).

Jlnsi pemieHust 3a/1ad pacrno3HaBaHUS EYATHBIX CHMBOJIOB PEKOMEH]IY-
eTcs UCNONb30BaTh TpexcioiHyrw HC (oauH CKpBITHIA ClI0i) ¢ YHCIOM Helpo-
HOB:

N=120 - B0 BXOJITHOM CIIO€;
A1=20 - B cKpBITOM (IPOMEXKYTOYHOM) CJIOE;
A2=1 - B BBIXOJHOM CJIOE.

[Ipu ucrnons30BaHHH OOJBLIErO YHC/Aa HEHPOHOB IMpoueaypa o0ydYeHHs
HC moskeT 3aHATh CAMIIKOM MHOTO BpeMeHH. /{1 pekoMeHJ0BaHHbIX 3HAYCHHI
napamerpoB HC (B ToM 4HClle U JOMOJHHUTENIBHBIX) U 00111eM YHclie 00ydaronux
oOpa3oB (s Beex 3aaaHHbIX kinaccoB) K=100...200 Bpems ody4yenuss HC co-
crapiser 5...20 MUH.

3. Pacno3HaBaHue ne4aTHbIX CHMBOJIOB ¢ NOMOLILI0 00yuenHoit HC

Pabora HC, 1.e. popmupoBanue oTkianka Y 1pH BXO/IHOM BO3/IEHCTBHHU B

BUe BekTopa-cTondua X[N,1 | npor3BoauTcst KOMaHI0M:
Y = sim (net, X).

B ciyyae, korjia jkenaeMblii OTKJIMK MPHHUMAET [IEJIOUHCIICHHbIE 3HaYe-

HUS, PEKOMEH/1yeTCsl HCII0/Ib30BaTh OKPYIJIEHHE J10 OJIMKaHIIero uesnoro, T.e.
Y =round (sim (net, X)).

TectupoBanue padorel HC npu pacrio3HaBaHUU NEYaTHBIX CHMBOJIOB C
Pa3JIMYHOM CTENEHbK) MCKaXKEHUs MPOU3BOJMTCH C IOMOIIBK MPOrpaMMbl
sr_work , ICXOJHBIMU JAHHBIMH JIJIs1 KOTOPOM SIBIISIOTCS:

SX.tif - umsa rpaduyeckoro ¢aiina odpasza-ITaioHa;

N - yucno nukcenei nzodpaxeHus odbpasa;

NT - 4ucio TecTHpyeMbIX 00pa30B, NOIYYEHHBIX ITyTeM HCKAKEHHUs ITAJIOHA;
P - nons uckaxennbix nukcesnei [0; 1].

Ha pucynkax 4.2-4.6 npeacTaBiieHbl HEKOTOPbIE IIPHMEPBI Pacno3HaBa-
HUsl CHMBOJIOB, H300paxeHHbIX Ha puc. 4.1, ¢ nomouisto odyuennoit HC. O0yue-
HUE NPOBO/IMIIOCH MPH 4YHciie o0ydarommx odpazos M=10 qis kaxaoro Bujaa
CHUMBOJIa U NapameTpe HeKaxeHus: CHMBOJIOB p=0,1.

3 3%

Puc. 4.2. HeBepHble pacriozHaBanusi cumBouia «0», uckaxxkennoro 20%
myma «Coub u [lepeny, pe3ynbTaT pacno3HaBaHus (CleBa Hapaso):
«2», «3», «5»
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343

Puc. 4.3. llpaBunsHblie pacno3HaBaHus cumBoda «0», uckaxernHoro 20%
myma «Cons u [lepeny, pe3yibTaT pacro3HaBaHus (CeBa HalpPaBo):
«0», «0», «0», «O»

Puc. 4.4. HeBepHble pacno3HaBaHus CUMBOJIA «4», uckaxeHHoro 20%
myMma «Conb u [lepeny, pe3yasrar pacno3HaBaHus (ClieBa Halpago):
«3In, «S», «6»

Puc. 4.5. IlpapuneHele pacrio3HaBaHUs CHMBOJIA «4», HeKakeHHOro 20%
myma «Coub 1 [lepeny, pe3yibrar pacrno3HaBaHus (ceBa HaMpaBo):
«@», «d», «d», «d», «d»

& &

Puc. 4.6. Pe3ynbratsl pacno3HaBaHusi CUMBoJIa «8», uckaxeHnHoro 10%
mryma «Coub 1 [lepewy, pesyibTar pacrno3HaBaHHs (clieBa HaIrpaso):
«8», «8», «6»

Pesynbrathl pacno3HaBaHUS CHUMBOJIOB, NpeJICTaBIEHHbIE
Ha pUCYHKaXx 4.2-4.6, 1eMOHCTPUPYIOT Xopollee pacno3HaBaHue ¢ nomouso HC
Jaxe MpH CUILHOM HckakeHuu (rmapametp p=>0,1). 1 00beKTHBHOI OLIEHKH Ka-
yectBa paborei HC HeoOX0aMMO BBIUMCIIEHHE BEPOSTHOCTHBIX XapaKTEPHUCTHK
pacriozHaBanus. [Ipu npaBwibHOM BeIOOpe mapaMeTpoB OOYYEHHs] CEeTH M HC-
nosib3oBaHuM He MeHee 100 o0yuarmmx 00pa3oB MOKHO NOJYYUTh BEPOATHOCTh
MPaBUILHOIO pacrio3HaBaHUs CUMBOJIOB nopsiaka 0,6...0.9 (B 3aBUCHUMOCTH OT
BH/JIa paclio3HaBaeMoro CHMBOJIa) mpu napamerpe uckaxenus p=0,1...0,2.
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Kauectro pabotel HC xapakrepu3yercs BepOSTHOCTSIMH NMPABHIILHON KJlac-
cupukauuu obpa3za i-ro kiacca, 1=1,...,M. OueHka BeposATHOCTEH IPOU3BO-
JUTCS 110 (hopMyIe:

N
o R np
}Dn (1)= I
P NO .
rac an - YHCIIO [lpaBI/UII)HbIX paCH03HaBaHHﬁ 06])333 i-ro KJ1acca,

Ny - obuiee unciio pacno3HaBanuii 00pa3oB i-ro kiacca. Yucno onpezensiercs

KCHEPUMEHTAIBHO NpPH 3allyCKe MpOrpaMMbl  SF_work  TIpM 3HAYCHHUSX
=10...100.

3AJAHUE HA TIPAKTHYECKYIO PABOTY ITOPAAOK BBITIOJIHEHUSA

1. IlogroroBuTsh rpaduveckue Gaisibl STATIOHHBIX 00PA30B JUIsi CHMBOJIOB, 33JJaHHBIX TPETIO-
JlaBaTeJIeM, WM CaMOCTOSITENIbHAS [TOATOTOBKA ATAJIOHHBIX (00yYaromux) 00pa3oB MEYaTHBIX CUM-
BOJIOB B BUJIe HaOopa rpaduieckux (Hhausos.

2. B cpene MATLAB co3nate u 00yuuth Heliponnyto cets (HC), mpennazHauyeHHY0 JIst
pacro3HaBaHUsI I€YaTHBIX CUMBOJIOB.

3. UccnenoBath 3aBUCUMOCTD KauecTBa pabotsl HC or:
- CTENEHU UCKa)XEHUs CUMBOJIOB (TIapaMeTp p);
- YUCJIa HEHPOHOB B CKPBITOM CJIOE.

KOHTPOJIBHBIE BOITPOCHI
1. HazoBUTE OCHOBHBIE JJOCTOMHCTBA U HEJAOCTATKH HEMPOHHBIX ceTei?
2. Kakue npakTuyecKue 3a/1a4u peiiaroTcs ¢ MpUMEHEHUEM HEUPOHHBIX ceTen?
3. Ha3oBuTe HEeraTUBHBIE MOCIEICTBH EpeoOydeHUs] HEUPOHHON ceTn?
4. JlaitiTe XapaKTepUCTUKY OCHOBHBIX HTAINlOB MOCTPOEHUSI HEHPOHHOM ceTn?

KoMIuIeKT TeCTOBBIX BONIPOCOB U 3aJaHU U

10 JUCHUIIIINHE I/IHTeJIJIeKTyaJIBHLIe CHUCTEMBI U HCKYCCTBGHHBIﬁ HHTCIJICKT

1. Hpe)mocm.mcaMM BO3ZHUKHOBCHHUS MCKYCCTBCHHOI'0 HHTE/JIEKTA KaK HAYKH SABJISCTCH

2. POI[OHa‘laJIbHHKOM HCKYCCTBCHHOI'0 MHTECJIJICKTA CUHUTACTCHA

4. Co3narenem s3bika Lisp saBasercs

5. Paspaborunkom sa3bika PEDAJI saBasiercst

43



1. HampasiieHue, koTOpoe He NpHAAeT 3HAYEHUS] TOMY, KAK HMEHHO MOJEJMPYIOTCH (PYHK-
IHMH MO3ra ABJAETCS .

2. Hoaxoa ucnoab3ywmuii 0ysaeBy ajareopy

a) CTPYKTYpHBIH
b) wMHUTAITMOHHBIN
C) JIOrMYECKHI
d) SBONIOIMOHHBIH

3. Ha3zoBuTe sI3bIK NPOrpaMMHUPOBAaHUsI, Pa3padoTaHHBII B PAMKaxX HCKYCCTBEHHOI0 WHTEJI-
JIeKTa
a) Pascal
b) C++
c) Lisp
d) OWL
e) PHP

4. Omnpenenure KOJIMYECTBO MOKOJIEHUH poOOTOB

a) 1
b) 2
c) 3
d) 4

10. UckyccTBeHHAS KM3Hb MMeeT CJeAyIoIne HATIPABJICHUA:
a) MsrKas
b) TBepnmas
C) BIAXHas
d) Moxkpas
e) cyxas

11. Iepeuyncaure 3a7a4u, pelIalOIIHecss B PAMKAaX HCKYCCTBEHHOT0 HHTEJLIEKTA
a) pacro3HaBaHUE PEUH
b) mnpuHsATHE perICHUI
C) KOMIBIOTEPHBIC BUPYCHI
d) cosmanue cpen pa3padOTKu HHOOPMAIMOHHBIX CHCTEM
€) CO3J1aHUE KOMIIbIOTEPHBIX UTP

12. DkcnepTHBIE 3HAHNUS, KOTOPbIe AKTHBHO UCIOJIL3YIOTCS B CJI€IYIONIUX HANIPABJIEeHUAX
a) DKCIIEPTHBIC CHCTEMBI
b) KOrHMUTHBHOE MOJEIHPOBAHHE
C) pacno3HaBaHHE 00pa3oB
d) xommbIOTEpHAs TMHTBUCTHKA
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13. IlpMHUMNI OPraHU3alUM COLUATBHBIX CHCTEM HCIO0JIb3YeTCsl B HANPABJICHHH:
a) SBOJIIOLHOHHOE MOJICIIUPOBAHUE
b) KOTHHUTHBHOE MOJICIMPOBAHHE
C) HEWpOHHBIE CETU

d) Her mpaBWIBHOTO OTBETA

14. UnTessiekTyajJbHasi MH(POPMAIIMOHHAA CHCTEMA — 3TO CUCTEMA

15. Onpeae/iuTe HHTEJIEKTYAJIbHbIE CUCTEMbI, HCIIOJIb3YIOIIHE TeHeTHYeCKHe BbIYUCIeHUS U
0a3bl JAHHBIX
a) JKECTKHM
b) wmsarKuMm
C) THOPUIHBIM
d) HeiipoHHBIEC ceTH

16. CucTteMbl reHepauu My3bIKH MOKHO OTHECTH K .

17. Onpenennrte cucTEMBbI, SIBJISIIONIAECS CHCTEMAaMH 0011er0 HAa3HAYECHUS
a) CHUCTEeMbI UACHTU(UKAIIII
b) 3KCIepTHBIE CHCTEMBI
C) HEWpPOHHBIC CETH
d) pobOTOTEXHHUYECKHE CUCTEMBI

18. K camoopranusyonumcs CHCTEMaM OTHOCATCS:
a) CHCTEMBI PacTiO3HABaAHUS
b) HUrpoBbIE CHCTEMBI
C) cucteMsl peeprupoBaHUs TEKCTOB
d) HeiipoHHBIEC ceTH

19. Ha 3HaHHAX OCHOBBLIBAIOTCS CHCTEMBbI:
a) HEHUPOHHbBIE CETH
b) cucTeMbl pacio3HaBaHHSI TEKCTA
C) 9KCIEPTHBIC CUCTEMBI
d) wuHTeIeKTya bHBIC MAKEThI MPUKIIAJHBIX MPOTPAMM

20. DBpUCTHYECKHUI MOUCK UCIOJIb3YETCH B .

21.I1ox mpeacTaB/ieHUEeM 3HAHUI IOHUMAETCH

22. He aABJSIIOTCS MOIEJISIMM NPEACTABJICHUSA 3HAHMIA:
a) TPOTYKIHUOHHBIC MOJETH
b) dpeitmbl
C) HMMHTALUOHHbIE MOJEIH

d) cemaHTHUecKHE ceTH
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e)

23. CemanTHYecKasi ceTh, PeACTABJIAET CO00M

(opManbHO-JIOTHYECKHE MOJICTTH

24. Kakoii 3 OCHOBHBIX THUIIOB OTHOIIIEHUI CeMAHTHYECKOM CeTH, MPEeACTABJIEHHbIX HUXKE, MO-
skeT ObITh Ha3BaH kKak AKO (A - Kind - Of)

a)
b)
©)
d)

AJIEMEHT KJ1acca

UMEET YaCThIO
MPUHAIICKAT
(yHKIIMOHAIbHAS CBSI3b

25. Onpenesnure OTJIMYMS CEMAHTHYECKOH ceTH U (ppeiiMoB

a)

b)
©)

AJIEMEHT MOJIEM COCTOUT M3 MHOXKECTBA HE3arOJHEHHBIX 3HAYEHUW HEKOTOPBIX
aTpuOyTOB, MMEHYEMBIX «CIIOTaMU

HaciaenoBanue 1o AKO-cBs3am

3JIEMEHT MOJIETIH — CTPYKTYpa, UCTIONB3YIOMAsCs 11 0003HaUYCHUS OOBEKTOB U T10-
HATHI

26. UTo 00beqMHsACT CEMAHTHYECKHE CeTH U (PpeiMbl

a)
b)
©)
d)

OpraHu3aIys IpoLeIypbl BEIBOAA

HacJeq0BaHUE CBOMCTB

MHOKECTBA HE3AMOJHEHHBIX 3HAYCHH HEKOTOPBIX aTPHOYTOB, UMEHYEMBIX CIOTaMH
CTPYKTYPBI, HCTIOJIB3YIOMIUECS JJIsi 0003HAYCHUSI 00BEKTOB M TTOHSATUN

27. Ha kakoM (popMasiu3Me He OCHOBAHBI JIOTHYECKHUE MOJeJIU

a)
b)
©)
d)
e)

WCYHMCIICHUE BBICKA3bIBAHUI
MPOTIO3UIIMOHAIBHAS JIOTUKA
CHJUIOTM3MBI APUCTOTES
MIPABHIIBHO IMTOCTPOCHHBIC (hOPMYJITBI
HeueTkue cuctemsl (fuzzy set)

28. Ilepeuncanre 3a1a4M, KOTOPbIe HE PeLIAIOT HEHPOHHBIE CETH

a) KIaccu(uKkanuu

b) anmpokcumarun

C) MaMSTH, aJIpecyeMOH 10 COAEPIKaHUI0

d) mapmpyTuzanuu

€) yImpaBJIeHUs

f) koqupoBaHus

29. Kakyo (pyHKUMIO He MOKET PellIuTh OJAHOCJI0HHAS HEHPOHHAA CeTh

a) JIOTHYECKOE «HE»

b) cymmupoBanue

C) JIOTHYCCKOC «MCKIIOYAromeS i)

d) mpousBeneHue
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€) JIOTUYECKOE «HUITH»

30. Yto u3 HUKeNepeYnuCcJIeHHOT0 OTHOCUTCH K NepCcenTPoOHy
a) OJTHOCJIONHAsI HEUPOHHAS CETh
b) HelipoHHAas CeTh MPSAMOro pacIpPOCTPAHEHUS
C) MHOTOCJIOHAsi HEMpOHHAs CETh
d) HeiipoHnHas ceTh ¢ 00paTHBIMU CBSI3IMHU
e) coznan ®. PozenOnarrom
f) cozman Y. Makkanokom u B. [Turtom

31. OnpenesnTe HeHPOHHYIO CeTh, KOTOpasi 00y4YaeTcs ¢ IOMOUIBIO JeIbTa-NPaBUJIa
a) OJTHOCJIONHYIO0 HEUPOHHYIO CETh
b) HelpoHHYIO CeTh MPSIMOTO PacHpPOCTPaHEHUS
C) HEMPOHHYIO CETh C OOPATHBIMU CBS3SIMU
d) cetp Xondunma

€) HEeT NMPaBWJILHOTO OTBETA

32. Onpeaenure HeHPOHHYIO CeTh, KOTOpasi 00y4aeTcsi ¢ MOMOUIbI0 AJITOPUTMAa OOPATHOIO
pacnpocTpaHeHHus OIIHOKH
a) OAHOCJIONHYI0 HEMPOHHYIO CETh
b) MHOTOCIOIHYIO0 HEHPOHHYIO CETh MPSIMOTO PACIIPOCTPAHECHHUS
C) MHOTOCJIONHYIO HEHPOHHYIO CE€Th C OOpPaTHBIMU CBSI3IMHU
d) HeT mpaBUIBLHOTO OTBETA

33. Kakue u3 nepe4nciaeHHbIX ceTeil ABIAIOTCH PeKyPPeHTHBIMM:
a) mepcenTpoH
b) cers Xondunga
C) CETh paMaJIbHBIX 0a3UCHBIX (DYHKITHIA

d) HeT mpaBUIBLHOTO OTBETA

34. OnpenennTe NOACUCTEMbI, SIBJISIOIIHECS 1J151 IKCIEPTHOM CHCTeMbI 00513aTeJIbHBIMU
a) Oaza 3HaHUU
b) wuHTEepdeiic cucTEMBI C BHEITHUM MUPOM
C) aJrOpPUTMHUYECKHE METOJIbI PEIICHUI
d) wunTepdeiic korauronora
€) KOHTEKCT IPEeIMETHOM 0baacTu

35. Kakast 3kcniepTHasi cucremMa umeer 0a3y 3Hanuii pasmepom ot 1000 1o 10000 cTpykTypu-
POBaHHBIX MPaBUJI
a) npocTas
b) cpenuss
C) CIoXHas
d) cBepx crnoxHas
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36. Onpenenure IKCMEPTHYIO CUCTEMY, KOTOPYIO 10CTATOYHO pa3padorarth 3a 1-1,5 roaa
a) HCCIeoBaTEbCKUNA 00paser]
b) nemoHcTpanuoOHHAs
C) KOMMepYecKas

d) Her mpaBWJIBHOTO OTBETA

37. llepeuncanre IJsi pelieHUs, KAKUX 32/1a4 NpeJIHA3HAYEHbl CTATHYECKHEe 000JI0YKH IKC-
MEePTHBIX CHCTEM
a) JUIA yNpaBJICHUS U JUATHOCTHKH B PEKUME PEalbHOTO BPEMEHHU
b) ans pemeHus craTHYeCKuX 3a1ad
C) JUIA pelIeHMs 3ajay aHajJn3a U CUHTE3a C pa3JiefiecHHeM BpeMEeHU
d) g pa3paboTKu TMHAMHYECKUX CHCTEM

38. I'nOpugHas 3kcnepTHAasA cCMCTeMa MOAPa3syMeBaeT HCN0JIb30BaHue

39. ba3y 3HaHMII YKCNIEPTHOM CHCTEMBbI CO3aeT .

40. Onpenesure 4YTO XapaKTEPHO JJIsl PAHHUX CHCTEM MOJAEPsKKHM NMPUHATHS pelleHuil

a) BO3MOKHOCTb OIIEPUPOBATH HECTPYKTYPUPOBAHHBIMU UIU CIIA00CTPYKTYPHUPOBAHHBI-
MU 3a7lauaMu, B OTJIMYHKE OT 33a]a4, C KOTOPHIMU UMEET JIEJI0 HCCIIeZIOBaHNE OTepa-
105051

b) omepupyer c1aboCTPyKTypUPOBAHHBIMH PEIICHUSIMH;

C) TOJIEPKUBACT Pa3HOOOPaA3HBIEC CTUIIM M METOIbI PEIICHUS, YTO MOXKET OBITh T0JIe3-
HO IIPH PEIICHUHU 33JIa4y FPYIION JHIL, IPUHUMAIOIINX PEIICHHUS;

d) HeTr mpaBWIBLHOTO OTBETA
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5. MeToaudeckue MaTepHaJbl, ONPEACTAAIOIINE IPOUECAYPHI OCHUBAHUA KOMIIETCHIHH

5.1 KpuTepuu oueHMBaHUSI TECTUPOBAHMS

[Ipu TecTpoBaHUM Bce BepHbIe OTBeThl Oepytcst 3a 100%.
90%-100% oTan4HO

75%-90% xoporro

60%-75% yIOBIETBOPUTEIHLHO

MeHee 60% HeyIOBIETBOPUTEIBLHO

5.2 Kpurepumn oueHMBaHMsI YCTHOTO OTBETA HA KOHTPOJIbHbIE BONIPOCHI

OrneHka «0TJIMYHO» BBICTABISIETCS 3a TIyOOKOe 3HaHHE MPEAyCMOTPEHHOIO MPOrpaMMOil MaTepu-
ajia, 32 YMEHHUE YE€TKO, JJAKOHUYHO M JIOTMYECKH IIOCJIEI0BATEIBLHO OTBEYATh Ha IIOCTABJICHHBIE BO-
MIPOCHI.

OneHka «X0pomo» — 3a TBEPIOE 3HaHHWE OCHOBHOI'O (IIPOrpaMMHOI0) MaTepuaia, 3a IPaMOTHBIE,
0€e3 CyIIeCTBEHHbIX HETOYHOCTEH OTBETHI Ha MOCTABJIEHHBIE BOIIPOCHI.

O1eHKa «y10BJIETBOPUTEIBbHO» — 32 00lIIee 3HAHWE TOJBKO OCHOBHOI'O MaTepualia, 3a OTBETHI, CO-
JieprKalire HETOUHOCTH WM cl1ab0 apryMEeHTUPOBAHHbIE, C HapYLIEHUEM IOCIIEeI0BATEIbHOCTH U3-
JIO’KEHUS MaTepuana.

OrneHka «Hey10BJIeTBOPUTEIbHO» — 32 HE3HAHUE 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepHara,
3a CyIECTBEHHbIE OMIMOKM B OTBETAaX Ha BOIPOCHI, 332 HEYMEHHUE OPUEHTUPOBATHCS B MaTepHale, 3a
HE3HaHUE OCHOBHBIX MOHATUN AUCHIUILIMHBI

S5.3Kputepuy oneHUBaHUSA Pe3yJIbTATOB OCBOCHUS AMCIMILIMHBI HA JK3aMeHe:

O1IeHKa«OTIIMYHO»BBICTABIISCTCA3ATTYO0OKOE3HAHNETIPE Y CMOTPEHHOTOIIpOrpaMMoiMaTepHara,
COJIEPKALIETOCs B OCHOBHBIX U JOTIOJIHATEIBHBIX PEKOMEHIOBAHHBIX JINTEPATYPHBIX HCTOUYHUKAX,
32 YMEHME YETKO, JAKOHUYHO U JOTMYECKH I10CJIEJ0BATEIBHO OTBEYATh HA IIOCTABIEHHbBIE BOIIPOCHI,
32 YMCHME aHAIU3UPOBATh U3y4YaEeMBbIC SBJIICHUS B UX B3aUMOCBSI3U U TUAJICKTUYECKOM PA3BUTHH,
IIPUMEHSTH TEOPETUUECKHE ITOJI0KEHUSI IPU PELIEHUH ITPAKTUYECKUX 3a]a4.
OrneHka «Xo0poLio» — 3a TBEp/A0E 3HaHHE OCHOBHOTO (IIPOrpaMMHOI0) MaTepHala, BKJIoYas pacue-
Thl (TIpU HEOOXOIUMOCTH),3a TPAMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABJICH-
HbIE BOIIPOCHL, 32 YMEHHE MPUMEHSTh TEOPETUUECKUE MOJOKEHHS JUIsl pEIIeHUs MPaKTHYECKUX 3a-
Jau.
OrneHKa«yA0BJIeTBOPUTEIbHO»—3a00111e€3HaHNETOIbKOOCHOBHOTOMATEpHalia,3a0TBEThI, COJEpKa-
II1€ HETOYHOCTHU WM cl1ab0 apryMEeHTUPOBAHHbIE, C HAPYIIEHUEM MOCIIEI0BATEIbHOCTH H3JI0KEHUS
MaTepuaa, 3a caadboe NpUMeHEeHUE TEOPETUYECKUX MOJI0KEHUH TP PElIeHUH MTPAKTUYECKHX 3aj1ad.
OneHka «Hey10BJIeTBOPUTEIbHO» — 33 HE3HAHUE 3HAYUTENIBHON 4acTH MPOrpaMMHOI0 MaTepHaia,
3a CyIIeCTBEHHBbIE OIIMOKU B OTBETaX Ha BOIMPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCS B pacyeTax, 3a
HE3HaHUE OCHOBHBIX MOHATUN AUCLUAIIINHBI

5.4 Kputepuu ouleHNBaHHUS KauyeCTBa BbINOJHEHNS J1a00PaTOPHOI0 NPAKTHKYMAa

OreHKa «3a4TEHO0» BBICTABISIETCA OOYyYalomEeMycs, €Ciii JlabopaTopHas pa0oTa BBIMOJHEHA Tpa-
BUJILHO 1 00yYalOIUICs OTBETUII HAa BCE BOMPOCHI, TTOCTABICHHBIE MPEIOIaBaTeIeM Ha 3aIlUTe.

O1eHKa «He 3a4TeHO0» BHICTABISIETCS 00yJaroImeMycs, €Clii JlabopaTtopHasi paboTa BBITIOJTHEHA HE
MPABUIIBHO UM OOyYaroluiics He MPOSBHI TTyOOKUX TEOPETHUECKUX 3HAHHUM MPH 3aluTe padboThl
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