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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

CHCTCM B HpO(l)eCCI/IOHaHI)HOI;'I JCATCIIBHOCTH

2. MECTO JUCIHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. MucuunnvHa «HTeIIeKTyalbHbIE CUCTEMBD) OTHOCUTCS K JUCHUIUIMHAM IO BBIOOPY Ya-
cTd, popMUpPYEMON y4aCTHHUKaMH 00pa3oBaTeNIbHBIX OoTHOIIEHUM broka 1.JQuctunmuael (Momy-
JIM), UMEET TECHYIO CBSA3b C APYTUMHU JUCHUIUIMHAMU 2.2. B Tabnuiie npuBeeHbl MpPeIiecTBYIO-
IIME U MOCJICIYIOINE TUCIIUTUINHBI, HAllPaBJICHHBIC HAa (DOPMHUPOBAHKME KOMIICTCHIIMA JUCIIATLIIN-

Hesabio ocBoeHMs1 JMCHUILUIMHBI «/HTE/UIEKTyalbHbIe CUCTEMBI» sBIsieTCA (popMUpoBa-
HUE CHUCTEMBI TEOPETHYECKUX 3HAHUU B cdepe MHTEIUIEKTYyaJIbHBIX WH(OPMAIMOHHBIX CHUCTEM,
COOTBETCTBYIOLIMX KOMIETEHIIMM Y TOTOBHOCTH 00Y4aeMOro K BBINOJIHEHUIO PAa3JIMYHbIX BUJOB
npoeCCUOHATLHON JIEATEIIFHOCTU 10 HCIIOJIb30BAaHUIO HMHTEIUIEKTYAJBHBIX HH()OPMAIIMOHHBIX

HpI/I 3TOM 3aaadaMu JUCLHUIIIINHBI ABJIAOTCA:

® M3YUCHUC MO,Z[@JI@P'I 1 aJITOPUTMOB MHTCIUICKTYAJIbHBIX CUCTEM;

®  H3y4YCHHE AITOPUTMOB 00pabOTKHM MH(OPMAIMH U YIPABICHUS;

L4 HN3YUCHUEC MCTOJOB IIPCACTaBJICHUA 3HaHPII>i;

¢ M3YUCHUC COBPCMCHHBLIX TCXHOJIOTHU U 110 AJid CO3AaHUA UMHTCIIICKTYaJIbHbBIX CH-

cTeM;

® 3HAKOMCTBO C (1)I/IJIOCO(1)CKI/IM N JYXOBHBIMU aCIICKTAMH WHTCIIJICKTYAJIbHBIX CUCTCM.

HBI B COOTBETCTBHH C MaTpuiiet komnereHiui OIT.

IIpeamecTByromue 1 nocjaeayuue TUCHUIIMHBI,
HaNpaBJIeHHbIEC HA (hopMHUpPOBaHHME KOMIIETEHUH

/i

HpeI[HICCTByIOH_[I/IC JAUCIHUITIIMHBI

HOCJ'IC,ZLYIOH_II/IC JAUCIUITIINHBI

MaimmaHoe 0oOydeHHe U aHalIu3 TaHHBIX
CeTteBbie TEXHOJIOTHHI
Huddepennmanbabie ypaBHEHUS

MareMaTH4ecKiue OCHOBBI 3aI[UTHI
uHpOpMaLuu

TexHonOrMM IporpaMMupoBaHus B In-
ternet

Cucrembl MCTOAbI KOMIIBFOTEPHOT'O
MOACIINPOBAHUA

Kpunrorpadus

[IpennumuioMmHas mpakTHUKa

TexHonornueckas (IPOEKTHO —
TEXHOJIOTUYECKas)
MpaKTUKa(TIPON3BOJICTBEHHAS IPAKTUKA)




3. INTAHUPYEMBIE PE3YJIbTATBI ObYYEHUSA
[Tnanupyemble pe3yabTaThl OCBOCHUS 00pa3oBaTenbHON mporpammsl (OIT) — komnereHum

00yJaroIuXcsl ONMPeNesIFOTCS TPeOOBaHUSIMH CTaHAapTa 1o HampasieHuto moarotoku 01.03.02

[Tpuknagnas mMaremaTtuka U uH(GOpMaTHKa U (HOPMHUPYIOTCS B COOTBETCTBHM C MaTpuULeii KoMIe-

tennuit OII.
Ne Homep/ HanmenoBanmne komie- B pe3yabTare usyueHusi AUCHUNIMHBI
n/n HHIEKC TEeHINHU o0y4aronuecst 10J15KHbI:
KOMIIETEeHIIH U (nJM ee 4acTH)
1 2 3 4
1. I1K-1 [IK-1- Cnocoben npumensts | [IK-1.1 OOnanaer 3HaHUSMU MaTema-

COBPEMEHHBII MaremMa-
TUYECKUW amnmapar Mpu pe-
LICHUU TEOPETUYECKUX 3a-
Jlad U IpU MOJEIUPOBAHUU
COLIMAIBHBIX M 3KOHOMHYE-
CKHX ITPOLIECCOB

THYCCKHUX MCTOJOB B MOJACIMPOBAHUU
CONHAJIBHBIX U DKOHOMHUYCCKUX IPOLCC-
COB

[1K-1.2 Cnocoben coOupaTh, aHaIH3U-
poBaTh OOJIBIIME MACCUBBI JAHHBIX IS
MPOBE/ICHUSI HAYYHO — HCCIEI0BATENb-
CKOH PabOThI, KOMITLIOTEPHOH 00paboT-
KH.

[TIK-1.3 CmocobeHn MoaenupoBaTh pas-
JUYHBIC 3aJa4l TPUKIATHOTO XapakKTe-
pa, HCHOJIb3ysd HAay4YHBIM HCClEeI0Ba-
TEJIbCKUM MOJIXO0




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. OFbEM JUCIATIJINHBI U BUJAbI YYEBHOM PABOTHI

Bun yuyeOHo# padoThI Bcero yacoB | CemecTpbl
Ne 7
Yacos
1 2 3
AyauTopHasi KOHTaKTHasi padoTa (Bcero) 36 36

B ToM umncie:

Jlexuuu (JI) 14 14

[Ipaktuueckue 3ausarus (I13) -

JlabopaTtopusbie padoTsi (JIP) 28 28
KonrakTHasi BHeayauTopHas pa6ora. B Tom uncJe: 1,7 1,7
NuauBuyanbHbIE U TPYNIIOBBIE KOHCYJIbTALIUH. 1,7 1,7
CamocTosiTe;IbHasi padoTa ooyuarwmerocs (CPO) 28 28
(Bcero)
Ilooecomoska k 3anamusim (JIP) 8 8
Buinonnenue unousudyanvnozo 3aoanus 6 6
Iloocomoska Kk npomMeICcymoyHoMy mecmo8oMy KOHMPOIIO 8 8
Camonoozomoska 6 6
IIpome:xkyTounas arre- | 3auer (3) 3 3
cranus B TOM 4YHCJI€e:

[Ipuem 3auera, yac. 0,3 0,3
HUTOTIO: JacoB 12 72
OO0mas Tpy10eMKOCTh 3a4. el 2 2




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3nennl (TeMbl) TUCIUILTHHBI, BUJbI Y4eOHOIi 1esITeJIbHOCTH U (D)OPMBI KOHTPOJIS

Ne | HaumenoBanue pas- Bujbl yueOHOM qeATeJIbHOCTH, ®opmbl TEKyLIEH U
n/m | jaesa (TeMbl) JUCUHU- | BKJIIOYasi CAMOCTOSAATEIbHYIO Pa- | NPOMEXKYTOYHOM aT-
MJIMHBI 00Ty 00yuaroumXxcst TecTalUuH
(B yacax)
J | JP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 7
1. Paznen 1. Ilpencras- 2 4 4 10 TECTOBBII KOHTPOJIb,
JICHHE 3HAHHIA. KOHTPOJIbHBIE BOITPOCHI
2. Pasznen 2. Meronas! uc- 2 4 6 12 TECTOBBII KOHTPOJIb,
KYCCTBEHHOT'O UHTEJI- KOHTPOJIbHBIE BOITPOCHI
JEeKTA.
3. | Pazmen 3. UnTemnek- 2 6 4 10 | TecTOBBIN KOHTPOJIb,
TyaJbHbIE CUCTEMBI. KOHTPOJIbHBIE BOIIPO-
CHI,
WHJMBUIyaJIbHBIE 3a/1a-
HUS K 1a00paTOpHBIM
3aHATUSIM
4. | Pa3nen 4. Dransl pas- 4 6 6 16 | TecTOBBIN KOHTPOJIb,
pabOTKH MHTEIIEKTY- WHJMBUYyaJIbHBIE 3a/1a-
QIBHBIX CHCTEM. HHUS K JTaOOPaTOPHBIM
3aHATUSIM, KOHTPOJIb-
HBIE BOTIPOCHI
5. | Pa3nen 5. CoBpemen- 4 8 8 20 | TecTOBBIN KOHTPOJIb,
HBIE TEXHOJIOTHU U VHMBHIyAJTLHBIE 3213~
nporpaMMHoe o0ecrie- HHUS K JTAOOPaTOPHBIM
YeHHUE /IS CO3TaHuUs 3aHSTHSIM,
MHTEJUIEKTYaJIbHbBIX KOHTPOJIbHBIE BOIIPO-
CHCTEM. CBI
6. | KonrakTHasi BHea- 1,7 | UnauBuayaibHbIe U
yauTOpHasi padora TPYIITOBBIE 3aHITHS
7 [TpomexyTouHas aTTe- 0,3 | 3auer
cTanus
HUTOI'O yacos: 14 | 28 28 72

4.2.2. JIeKIIHOHHBIH Kypc




Ne HaumenoBanue HaumeHoBaHue Conep:kanue JeKuuu Bcero
n/ pa3nena TeMBbI JIEKIINH 4acoB
1| AUCHHILIMHBI

1 2 3 4 5

Cemectp 7

1. | Pazgen I. Ipen- 1.1 Ornnuus 3Ha- | TunmuvHBIE MOJIETH TIPEACTABICHHS 2
CTaBICHUC 3HAHWH. HUH OT TaHHBIX. 3HAHHUH.

Jlornueckast MOJE€Nb NPEICTABICHUS
3HAHUM.
1.2 O6wekTHO- Mopnenb dpetima. [Tonsitue dpeii-
OpPHEHTHPOBAHHOE | MOBOH cucTeMbl. CBoiCcTBa (peiimo-
IIPE/ICTaBICHHE BOM CUCTEMBI.
3HaHU# (peima-
MU.
1.3 Mopuens ce- [TonsiTue cemaruyeckast CETh.
MaHTH4ecKkoH ce- | Knmaccudukanus ceMaHTHUECKUX
TH. CEeTeH.
JlocToMHCTBa U HETOCTATKU CEMaTH-
YECKUX CeTen
1.4Tpencrasnenne | [Ipencrasnenne 3HaHuii npaBuIaMu
NpOAYKIHOHHBIX | IPOAYKIHH. 5
CHCTeM HurtepniperaTop NpoayKIHOHHOMN
CUCTEMBI.
[IponyKuMOHHBIE CUCTEMBI B IPH-
JIO’KEHUSIX

2. | Pazgen 2. 2.1T1onarue OmnpeneneHust MOHATHUSI HICKYCCTBEH- 2
Meroasl uckyc- «UCKYCCTBEHHBIH | HBIM MHTEIJIEKT. 3a/Jayu, peliaeMble
CTBEHHOI'O MHTEI- MHTEJUIEKT C TIOMOIIBIO HCKYCCTBEHHOT'O MHTEJ-
JIEKTa. JIEKTa.

2.2 Dransl HccnenoBanus B 001acTu UCKYC-
pa3BUTHS CTBEHHOT'O MHTEJUICKTA.
HCKYCCTBEHHOTO OCHOBHbBIE HalPABJICHMUS.
WHTEIIJIEKTA XPpOHOJOTHSI OTKPBITHI B HAIIpaBJie-
HUSAX UCKYCCTBEHHOI'O MHTEJUICKTA.
2.3 Knaccuduka- | HelipoOnonuueckoe HarpaBiieHHE.
IS UCKYCCTBEH- Nudopmaninonnoe HampaBiieHUE
HOTrOo MHTeIekTa | [IpuMepsl pa3audHbIX Kiaccu(pUKa-
WA CHUCTEM MCKYCCTBEHHOTO MHTEJ-
JIEKTA.

3 | Pazmen 3. 3.1 TexHomoruu Moernb KCTIEPTHBIX CHCTEM 2
WuTennexryanbHble | pa3pabOTKH dKC- Krnaccudukanus sKCrepTHBIX CH-
nH(pOpMaIMOHHBIE MEPTHBIX CUCTEM CTEM U 000JIOYEK IKCTIEPTHBIX CH-
CUCTEMBI. ctem. CpezncTBa pa3paboTKu KC-

TEPTHBIX CHCTEM.
WuTerpupoBanHas cpena pa3padbot-
ku VisualProlog.
Pa3paboTka KOHCOJILHOTO MPOEKTa
JUTSL DKCTIEPTHBIX CUCTEM UHCTPY-
mentamu VisualProlog.
3.2. Cucremsl CtpyKTypa cuCTeM MOACPIKKH TPH-
MOJIEPKKHU MTPU- HSATHSI PEIICHUH.




HATHS pEUICHUN

Knaccudukanus cucreM noaaepx ki
NIPUHATUS PELICHUI

4 | Pazgen 4. 4.1 Monens uc- Mopenu HeUpOHHBIX ceTel. MHoro- 4
Ortansl pa3paboTKu KYCCTBEHHOTO CJIOMHBIE CeTH. PEKyppeHTHBIE ceTH.
HMHTEJUICKTyaJIbHBIX HeiipoHa Monens Xondunma. Camoopranu-

CHCTEM. 3YIOLIUECS CETU
T. KoxoHeHa.
4.2. TToctpoenue OO0yueHne HEUPOHHBIX CETEeH
HEHpPOHHO# ceTH Crnioco0bI peanm3alui HeHPOHHBIX
ceTeit
[IpaxTrueckoe mpUuMEHEeHne Helpoce-
TEBBIX TEXHOJOTHI

5 | Paznen 5. Cope- 5.1.0cHoBwl s13b1ka | [Iporpammupoanue B JIOI ke 4
MmeHHbIe TexHosoruu | VisualProlog. ®axTel. [IpaBuia. 3anpocsr
U IPOrpaMMHOE Pa3merienvie (hakToB, paBiI U 3a1po-
obecrnieueHue st coBl Ipemnoxxenust. [Ipeaukarst. [lepe-
CO3/1aHUS UHTEIJICK- MeHHble HUIIMam3aus nepeMeH-
TYaJIbHBIX CUCTEM. HBIX. AHOHUMHBIC TIEPEMEHHEBIC
Jlornueckoe mpo- 5.2.ITporpamMmsl OcHosuble paznens! VisualProlog -
rPaMMHPOBAHHE H VisualProlog nmporpamm
VisualProlog Paszienn npeaioKeHHiA.

Paznien nmpeaukaTos.
Paznen nomeHos.
Pasznen nenmu.
Jlexnapanuu u npaBuia.

HUTOTI'O yacos: 14

4.2.3. JlaGopaTopHbIi NPAKTHKYM

Ne HaumeHoBaHue

HanmenoBanmue 1a6opa- Conepxanue 1adopa- Bcero

n/ | pasgena JUCHUILIN- N N

TOPHOI padoThI TOPHOI padoThI 4acoB

n HbI

1 2 3 4 )

Cemectp 7

1 | IlpeacraBnenue 3Ha- | [IpencraBnenue 3HaHUN 3HAKOMCTBO C JIOTHYe- 4
HUH. MpaBUJIAMU TIPOIYKIIHH. CKHUM TMIPOTPaMMUPOBAHHU-

eM

2 | Meroas! uckyc- ®axTsl. [IpaBuna. 3anpocel | Co3gaHue MPOEKTOB 4
CTBEHHOI'O UHTEIJIEK- | AHOHUMHbBIE IEPEMEHHBIE
Ta.

3 | UntennexryanpHble | TexHomoruu pazpaboOTKu Co3nanue 3KCIepTHBIX 6
nH(pOpMaITMOHHBIE AKCIIEPTHBIX CUCTEM CUCTEM Cpe/ICTBAMH JIO-
CHUCTEMBI TUYECKOT0 IPOrpaMMHUpPO-

BaHUs
4 | Dransl pa3paboTKu Apudmernueckue Borurcie- | Boruncnenus apudmern- 6

HHTCJUICKTYAJIbHBIX
CHCTEM.

HUS YECKUX BBIPAKEHUU Cpe-
CTBaMH JIOTHYECKOTO IPO-

IrPaMMUPOBAHUS




5 | CoBpeMEHHBbIE TeX- Jlornueckoe mporpammupo- | HaGop, penaktupoBanue 8
HOJIOTUH U TIPO- BaHHE OCHOBHBIC IIOHSTHS, ¥ TECTUPOBAHHE TIPO-
rpaMMHoe obecriede- | mHTEpdeiic. CTEHIIINX
HUE JUISI CO3TaHHS mporpaMm
WHTEJUICKTYaJIbHBIX
CHCTEM.
Jlornueckoe mpo- ITporpamMupoBanue B Co3nanue npocTenmx
rpaMMHUpPOBaHUE Jloruke MIPOEKTOB
@axtsl. [IpaBuna. 3anpocel | Ilouck ¢ Bo3zBpaToM
Pa3merienne aktoB, paBua | YrpaBlieHUE TOMCKOM C
U 3aIPOCOB BO3BPATOM: MPEIUKATHI
fail 1 oTceuenus
Paznensl [pOrpaMm Cosnanue HpOCTGfIHIHX
MIPOEKTOB C TpadyUIeCKUM
uHTepdeiicom
HUTOI'O yacos: 28
4.2.4. TipaxkTtudeckue 3ausatus (He npedycmompeno yuebHviM niaom)
4.3. CAMOCTOSATEJBHAS PABOTA OBYHIAIOIIEI'OCS
Ne HaumenoBanue pa3jaeJia Ne Buaer CPO Bcero
n/n (TemMbl) TUCUMILIIHHBI n/n 4acoB
1 2 3 4 5
Cemectp 7
1. Pazmen 1. 1.1. | IloaroroBka k J1a00paTOPHBIM 3aHATHSIM. 4
lpencrapnenye 3SHaHUM. 1.2. | BeInoiHEHNE HHIMBHAYAIBHOTO 3aaHusI
1.3. | IloaroroBka K MPaKTHYECKUM 3aHITHUSIM.
YcTraHoBKa ¥ Havajao0 paboTsl ¢ Visu-
alProlog
1.4 Camonoaroroska. CocTaBieHHE OMTOPHO-
T'0 KOHCTICKTA.
2. Paznen 2. 2.1. | CamomoaroroBka. CoCTaBJICHHUE OIIOPHO- 6
MeTo/1bI HCKYCCTBEHHOTO r0 KOHCIICKTa
WHTEJICKTA. 2.2. | [loaroroBka k 1a0OpPaTOPHBIM 3aHSATHSIM.
2.3. | [loaroroBka K MpakKTUYECKUM 3aHATUAM
2.4 | IloAroToBKa K TECTUPOBAHMIO IO BTOPO-
MY pasJieny.
2.5 BrImosTHeHUEe HHTMBUTyaIbHOTO 3a/IaHUs
3. Paspen 3. 3.1 Camomnoaroroka. CoctaBiieHHE OMTOPHO- 4
WNHTennexkryaibHbIe IO KOHCIICKTA.
nH(pOPMaIMOHHBIE cucTe- | 3.2 [ToaroToBKa K MPAaKTUYCCKUM 3aHSATUAM
MbI 3.3 BrimonHeHne MHANBUYaTbHOTO 38/ TaHHS
3.4 [ToaroroBka K TECTUPOBAHHIO TIO TEMAM
TPETHETO pas3jerna
4, Paznen 4. Dtamnsl pazpa- 4.1 BrinonHeHne MHAMBUTYaIbHOTO 3a1aHHS 6




0OTKU HHTCIIJICKTYAJIbHBIX

HO)IFOTOBKa K IPAKTUYCCKHUM 3aHATHAM

CHCTEM.
4.2 | [logroroBka K JIaOOpaTOPHBIM 3aHSATHSM.
[IpopaboTka anropuTMOB peLICHHS 3a1a4
JIOTUYECKOT0 TPOrPaMMHUPOBAHHUS
4.3 [ToaroToBKa K TECTUPOBAHUIO IO YETBEP-
TOMY paszieny.
5 Paznen 5. CoBpemeHHbBIC 5.1. | Camonoxaroroska. Pabora ¢ JeKIIMOHHBIM 8
TEXHOJIOTHH U MTPOrPaMM- MatepuanoMm. Oneparopsl s3bIKa Mpo-
HOe o0ecreyeHne s Co- IrPaMMHUPOBaHHS.
3/1aHUS UHTEIJICKTYaIbHBIX | 5.2 [ToaroroBka k 1a60OPaTOPHBIM 3aHSATHSIM.
CHCTEM. [IpopaboTka aIropuTMOB pEIICHHS 3a/1a4
JIOTHYECKOT0 MPOTPAMMHUPOBAHUS
5.3 BeInonHeHue MHIUBHTYaIbHOTO 3a/1aHUS
5.4 TecTupoBaHue 110 BCEM pa3jieiiaM JAUCIIH-
IJIMHBI
HUTOI'O yacos: 28

10



5. INEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHMS IS
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA ITO JUCHUIIJIMHE

5.1. MeToauuyecKue YKa3aHus AJd IMOATOTOBKHA Oﬁy‘lalOIIII/IXCH K JEKIIHOHHBIM 3aHA-
THAM

Jlekuus sBJIseTCs OCHOBHOM (popMoOi 0Oy4eHHs B BBICIIEM Y4eOHOM 3aBEJICHUH. 3alHCH
J'IGKLIHIZ B KOHCIICKTaX HOJI?KHBI 6BITL I/136I/IpaT€J'IBHBIMI/I, ITIOJITHOCTBIO cne,ayeT 3aIIuChIBATh TOJBKO
omnpejeiieHus. B KOHCIIEKTe peKOMEHyeTCsl MPUMEHSTh COKPAIIICHUE CJIOB, YTO YCKOPSET 3allkCh.
BOHpOCBI, BO3HHMKAIOIMUEC B XOAC JICKIIUU, peKOMeHI[yeTCSI 3aIIUChIBATh HaA ITOJIAX U ITOCJIC OKOHYaA-
HUS JICKITUM 0OpaTUTHCS 3a Pa3bICHEHUEM K IIPEIOAaBaTelIIo.

PaGoTta HaJ KOHCIIEKTOM JISKIIMH OCYIIECTBIISICTCS IO dTaram:

* [IOBTOPUTH U3YUCHHBIH MaTEPHAJ 110 KOHCIICKTY;

® HCIIOHSITHBIC ITOJIOKCHUS OTMECTUTH HaA I10JIIX U yTOLIHI/ITI);

* HCOKOHUEHHbIE (hPa3bl, MPOIYIECHHBIE CIIOBA M JAPYTHE HEA0YEThI B 3aMUCIX YCTPAHUTH,
MOJIB3YSICh MaTepHallaMy U3 Y4eOHUKA U IPYTUX UCTOYHHKOB;

* 3aBEPIINTh TEXHUYECKOC OOPMIICHHE KOHCICKTa (110 {YCPKUBAHUS, BBIICJICHUE TJIABHO-
0, BBIJICIICHUE PA3/CIIOB, MMOAPA3/ICIOB U T.IL.).

CamocTosTenbHYI0 PadOTy ClIeAyeT HAYMHATh C TOPAOOTKH KOHCIIEKTA, JKEIAaTEIbHO B TOT
XKe JICHb, ITOKa BpEeMs HE CTEpJIO COJACpIKAHHE JICKIIUU M3 NamMsaTd. PaboTra Hajg KOHCIIEKTOM HE
JIOJDKHA 3aKaHYMBATHCS C MPOCITYIIMBAHUS JIeKIuU. [locie IeKum, B Mporecce CaMoCTOATEIbHOM
pa60TbI, Hepea TEM, KaK OTKpI)ITB TeTpaI[I) C KOHCIICKTOM, IIOJIC3HO MBICIICHHO BOCCTAHOBHTH B
MaMSITH COJICPYKAHUE JICKIIUH, BCTIOMHUB €€ CTPYKTYPY, OCHOBHBIC TTOJIOKCHHSI M BBIBOJIBI.

C uenpio 10pabOTKM HEOOXOAUMO MPOUYUTAThH 3aMKCU, BOCCTAHOBUTH TEKCT B MaMSTH, a
TaKXKe MCIPABUThH OIMCKHU, paciin(poBaTh HE MPHUHSITHIC paHEe COKPAIICHUs, 3all0OJHUTh TPOIY-
IIECHHBIC MECTAa, ITIOHATH TCKCT, BHUKHYTH B €TI0 CMBICIJI. I[anee HpO'—II/ITaTI) MaTepI/IaJ'I 10 peKOMCH-
IyeMoil TuTepaType, pa3pelias B X0Je YTeHHsI, BO3HUKIINE paHee 3aTPYyAHEHHUsI, BOPOCHI, a TaK-
JKC IOOITOJIHCHUS U I/ICHpaBJ'IHSI CBOMH 3aIlnucCu. 3an1/1c1/1 JTOJI’)KHBI 6BITI> HarjsiAHbIMHU, JISA 4€ro CJ'IG)Iy-
€T TPUMEHATh pa3jN4YHble crocoObl BhIAEICHHA. B Xome mopaOoTKM KOHCHEKTa YIriIyOmstoTcs,
pacmnpﬂ}oTcs{ nu SaerHHSIIOTCH 3HaHHUA, a TaKXKE NOIIOJIHACTCA, I/ICHpaBHSIeTCSI nu COBCpHIGHCTByeT-
csl KoHcTeKT. Eme myurie, ecnu Bel iepepaboTaeTe KOHCIEKT, JAAUTE €ro B HOBOM CHUCTeMaTH3a-
MU 3amUcei. ITO0, HECOMHEHHO, 3aiiMeT HEKOTOpOEe BpeMs, HO MaTepuan BaMu OyaeT XOpOIIo
npopaboTaH, a KOHCIIEKTUBHAS 3aMKCh €ro MpHuBeIeHa B yIOOHBIN 1 3anoMUHaHus BUA. Bexe-
HHE 3ar0JI0OBKOB, CKOOOK, 0000II[AI0IMX 3HAKOB MOYKET 3HAYUTEILHO ITOBLICUTEL KQUECTBO 3aIlHCH.
DTOMY MOXKET CIY)KUThb TaKKe MOJYepKUBAHHE OTICIBbHBIX MECT KOHCIIEKTa KPAacHBIM KapaHza-
IIIOM, TIPUBEJICHUE Ha MOJIAX WK Ha 00OpaTHOM CTOpOHE JTMCTa KPATKOW CXEMbI KOHCIIEKTa U Jp.

HOJIFOTOBJIGHHI)II;'I KOHCIICKT U peKOMeHHyeMaﬂ JH/ITepaTypa HCHOHBSyeTCﬂ HpI/I IIoaAroTOB-
K€ K MPaKTUYeCKOMY 3aHATHUIO. [[0rOTOBKA CBOAMTCS K BHUMATEIHHOMY MPOYTEHUIO Y4EOHOTO
MaTepuaia, K BIBOAY C KapaHJalllOM B pyKax BCEX YTBEPXKACHUU U GOpMYJ, K PEHICHUIO TpUMe-
POB, 3a71a4, K OTBETaM Ha BOIIPOCHI, MPEJIOKEHHBIE B KOHIIE JIEKIIUU MPENoJaBaTeNIeM WU TTOMe-
LICHHBIE B PEKOMEHAyeMol smreparype. [Ipumepsl, 3axaun, BOOpOCH IO TEME SBISIOTCS Cpell-
CTBOM CaMOKOHTPOJIS.

HenpeMeHHBIM yCJIOBHEM TIyOOKOTO yCBOSHHsS Y4eOHOTO Marepualia sIBISICTCS 3HAaHWE
OCHOB, Ha KOTOPBIX CTPOUTCS M3NIOKeHHE MaTepuana. OObIYHO MpenojaBaTelb HAIOMUHACT, Ka-
KO paHee M3Y4YEHHBII MaTepuall U B KaKOW CTeNeHHU TpeOyeTcsl MOArOTOBUTH K OUEPETHOMY 3aH -
TUIO. JTa PEKOMEHalus, KaKk U TpeOOBaHUE CHCTEMATHUYECKON M CEpbe3HOU padOTHI HAJ BCEM
JICKIUOHHBIM KprOM, IO JICKUT 663y0J’IOBHOMy BBIITOJITHCHUIO. HOTepI/I HOFPI‘—IGCKOﬁ CBsSI3HN KaK
BHYTPU TEMBI, TaK ¥ MEXJIy HUMH MPUBOJUT K HETATUBHBIM MOCIEICTBUSIM: MaTepHall yueOHOU
JUCHUITITUHBI HepeCTaeT OCHOBATCJIBHO BOCHpI/IHI/IMaTI)Cﬂ, a TBOp'—IeCKI/Iﬁ pr21 IIOAMCHSCTCS YTOM-
JICHHBIM TiepenuchiBaHreM. OOpaiieHne K paHee W3y4eHHOMY MaTepually HE TOJIBKO MOMOTaeT
BOCCTAaHOBHUTH B ITAMSTH U3BECTHBIC MOJIOKECHUS, BBIBOIBI, HO M IPUBOJIUT Pa3pO3HCHHBIC 3HAHUS
B CHCTEMY, yriIyOssieT u paciupsieT ux. Kaxplii BO3BpaT K cTapoMy MaTepually Mo3BOJISIeT HalTH
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B HEM YTO-TO HOBOE, IEPEOCMBICIIUTh €r0 C MHBIX MO3ULMH, ONPEAEIUTh Ul HEro Haubosee noa-
XOJISIIIIee MECTO B yXKe MMEIoIeics cucteme 3HaHuid. HeonHokpaTHoe oOpaiieHe K mpoieHHO-
My MaTepuaiy sBJISETCS Haubosiee palMOHAIbHOW (OpMOI MPUOOpPETeHUs U 3aKpeIuIeHHs 3Ha-
Hur. O4yeHb IIOJIC3HBIM, HO, K COXAJICHUIO, CIIC MAJIO MCIIOJIb3YCMbIM B IMPAKTHUKE CaMOCTOATCIIb-
HOMW pa0oTBI, SIBJIIETCS NPEIBAPUTEIBHOE O3HAKOMIIEHHE ¢ yUeOHbIM MaTepuaioM. Jlaxe KpaTkoe,
Oersoe 3HaKOMCTBO C MaTE€pHAJIOM OYepeIHOHN JeKIMU JaeT MHoroe. OOydaromuecs MoJIydaroT
o0111ee MpeCTaBIEHUE O €€ COJAEPKAHUU U CTPYKTYpPE, O INIABHBIX U BTOPOCTEIIEHHBIX BOIPOCaX, O
TEpPMHHAX U ONpeaencHusX. Bee 3To obneruaer paboTy Ha JIEKLIUU U JIEJIACT €€ IeJIeyCTPEMIICH-
HOH.

5.2. MeToauuyecKue YKazaHnus 1Jist HOAT0OTOBKU oﬁyqammnxca K .J'IaﬁOpaTOPHLIM 3a-
HATHAM

Benymell nunaktuyeckoi Leibio J1a0OpaTOPHBIX 3aHATUN SBISETCA CUCTEMAaTU3alus U
0000I1IeHNe 3HaHUI MO0 U3ydaeMol Teme, NpuoOpeTeHNe MPAKTUYECKUX HABBIKOB IO TOMY HIIU
ApyroMmy pasfienly Kypca, 3aKpelyieHHe MOJy4eHHbIX TeopeTuuecKux 3HaHui. JlabopaTopHble pa-
OOTBI COMPOBOXKAAIOT U TOAJICPKUBAIOT JEKIIMOHHBINA Kypc. [lonroroBka k mabopaTopHBIM 3aHS-
THSAM U IPAKTUKyMaM HOCUT Pa3JIMYHBIN XapakKTep, KaK M0 COACPKAHUIO, TAK U 10 CI0XKHOCTHU UC-
ITOJIHEHMUS.

Muorue nabopaTopHble 3aHATHs TpeOyIOT OOJIBIION HCCen0BaTeIbCKOW padoThl, U3yde-
HUs JONOJIHUTENIBHON HAYYHOU JIuTepaTypshl. [Ipexae yeM npuCTYIIUTh K BBIITOJIHEHUIO TAKOU pa-
60TbI, 0Oy4aroieMycsi HeOOXOAMMO O3HAKOMUTBHCS OOCTOSTEIBHO C COJEpKAHUEM 3aJaHus, ysc-
HUTH €0, OLICHUTh C TOYKH 3PEHHUs BOCIPUATHS U 3alIOMUHAHUS BCE COCTABIIIOLIME €TI0 KOMIIO-
HEHTBI. DTO OYEHb BAXXHO, TaK KaK IPH MPOpabOTKE COOTBETCTBYIOIIET0 MaTepuaia o KOHCIEKTY
JIEKUMU WIH 10 PEKOMEHJIOBAaHHOW JIUTEpaType MOTYT BCTPETUTHCS OINpeAeTeHUs], (PaKThl, Mosic-
HEHMsI, KOTOPbIE HE OTHOCSTCS HENOCPEACTBEHHO K 3ajaHuio. OO0yyaromuiicss TOMKEH XOpOILIo
3HATh U MOHUMATh COJEPKaHUE 3aJaHMsl, YTOOBI OBICTPO OIIEHUTHh U OTOOpaTh HY)KHOE U3 YUTae-
Moro. /lanee, B COOTBETCTBUU CO CHMCKOM PEKOMEHJOBAHHOM JUTEPATyphbl, HEOOXOJUMO OTHIC-
KaTh MaTepuaj K JAHHOMY 33JJaHUIO II0 BCEM MTOCOOUSIM.

Becs momoOpaHHbIl MaTepuall HYKHO XOTS Obl OAMH Pa3 MPOYUTATh WIM BHUMATEIbHO
IIPOCMOTPETH MOJHOCTHIO. [0 X0y YTEHUSI MOMEUYaArOTCs TE MECTA, B KOTOPBIX COAECPIKUTCA OTBET
Ha BONpPOC, cOopMyJIMpOBaHHBIN B 3aJjaHUU. UnTas aUTEpaTypy 1o TeMe, 00ydaroluiics J0KeH
MBICJIEHHO CIpalIBaTh ce0si, Ha KaKoi BOIPOC 3aJlaHusl OTBEYAET TOT MJIM MHOH ab3all npopabda-
ThIBaeMoro nocob6us. Ilocie Toro, kak MaTepuan Juis OTBETOB M0J00paH, >KeJIaTeNIbHO XOTs Obl
MBICJIEHHO, a JIy4llIe BCEro YCTHO WJIM K€ IMHCbMEHHO, OTBETUTh HAa BCE BOIPOCHL. B ciydae eciu
0oOHapyXHUTCs MPoOeN B 3HAHUAX, HEOOXOJIMMO BHOBb OOpaTUThCA K JIUTEPATYPHBIM UCTOYHHKAM
U npopaboTaTh COOTBETCTBYIOMIMKA pa3nen. Tonbko mocie Toro, Kak INpernojaaBaTelb yOeauTcs,
YTO OOYYaIOLIUICS XOPOIIO 3HAET HEOOXOIMMBIM TEOPETUUECKH MaTepual, YTo €ro OTBETHI J0-
CTaTOYHO apryMEHTHPOBAHBI U JI0KA3aTeNIbHbI, MOKHO CUUTATh 00YYaloLIerocs MOArOTOBIEHHBIM
K BBIMIOJTHEHUIO JTAOOPATOPHBIX padoT.

5.3. Meroauyeckue yKka3aHusl JAJsl MOATOTOBKH 00y4YAIOIIMXCH K NMPAKTHYECKHM 3a-
HATHAM (He npeaycMoTpeH y4eOHBIM IUIAHOM).

5.4. Meroanuyeckue yKa3aHusi 10 CAMOCTOSAITeJIbHOMH padoTe 00y4aromuxcs

Paborta ¢ muTepaTypHBIMM HCTOYHUKAMH U HHTEPHET pecypcaMu

B mporiecce moAroToBKH K 3aHATHSAM, 00YJarONTUMCs HEOOXOAMMO 00paTUTh 0CO00E BHU-
MaHUE Ha CaMOCTOSITEIbHOE M3YYCHHE PEKOMEHOBAHHON y4eOHO-METOAMYECKON (a Takke Hayy-
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HOU ¥ TIOMYJISIPHON ) JTUTEPATYPHI.

CamocrosTenbHas paboTa ¢ yaeOHUKAMH, YU€OHBIMH ITOCOOMSIMU, HAYYHOM, CIIPAaBOYHON U
MOMYJISIPHOM JTUTEpaTypol, MaTepuaiaMu TEPUOJUYSCKUX HM3aHuii u MHTepHeTa, craTucThde-
CKUMH JaHHBIMHU sIBiiseTCSl HaubOosee 3(p(EKTUBHBIM METOJOM IOIYYEHHUS 3HAHWM, MO3BOJISET
3HAYUTEIBHO aKTHBU3MPOBATH IMPOLECC OBJIAJCHUS WHPOpMaNUei, crocoOCTByeT Oojee riry0o-
KOMY YCBOGHHMIO M3y4aeMOro MaTepuaia, (opMHpPYyeT y 0Oy4aromuxcs CBOE OTHOLICHHE K KOH-
KpeTHOH mpoodJeme.

Bonee riy0okoMy pacKpbITHIO BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JONOJHHUTEIBHOM
JUTEPATypOi, PEKOMEHIOBAHHOM IMPEIoIaBaTelIeM 10 Ka)XI0W TeMe CEMHUHAPCKOTO WM MPaKTH-
YEeCKOT'0 3aHATHUS, YTO MO3BOJSET OOYUYAIOMIMMCS MPOSBUTH CBOIO MHIMBHIYaJIbHOCTh B paMKax
BBICTYIICHHS HA TAHHBIX 3aHATHUSX, BBISIBUTH IIUPOKUH CIIEKTP MHEHHH 1O N3y4aeMOH mpodieme.

MeToanyeckue yKa3aHusi M0 MOATO0TOBKe K TeCTHPOBAHUIO
YcnenrHoe BHIOJTHEHUE TECTOBBIX 3aJ[aHUi SBJISIETCS HEOOXOJMMBIM YCIIOBHEM IS 3aKPETUICHHSI
M3Yy4EeHHOT0 MaTrepuaia. TecToBble 3a/1aHus TIOATOTOBIEHBI HA OCHOBE JIEKIIMOHHOTO MaTepHuala,
y4eOHUKOB M YUEOHBIX TOCOOUH 1O AUCIUILIMHE, U3AaHHBIX 3a rocieanue 5 net. dopma
M3JIOKEHUS TECTOBBIX 3a[JaHHI TTO3BOJISIET 3aKPEMUTh M BOCCTAHOBHUTD B TIAMSATH TPOUICHHBIH
Mmatepual. [IpemaracMpie TECTOBBIC 3aJJaHHSI OXBATHIBAIOT Y3JIOBBIC BOIPOCH TCOPETHUECKUX U
MPAaKTUYECKUX OCHOB IO AucuuIuiiHe. [yt hopMupoBaHus 3aJaHUd UCTIONB30BaHa 3aKPhITas U
OTKpBITasi JOPMBI BOIIPOCOB. Y 00yUaIOMIEroCsi €CTh BO3MOXKHOCTh BHIOOPA MPABUIIBHOTO OTBETA
WJIA HECKOJIBKUX MPAaBUIIBHBIX OTBETOB M3 YHCJA MPEUIOKEHHBIX BAPHAHTOB. A B BOIIPOCaxX
OTKPBITOM (hOPMBI JOTIOJIHUTH CAMOCTOSTEIILHO. J{J1s1 BHITIOJTHEHHUSI TECTOBBIX 33aJaHUN
o0ydJaromuecs TOJHKHBI U3YYUTh JIGKIMOHHBIA MaTepHall 0 TEME, COOTBETCTBYIOIINE Pa3/Ieibl
y4eOHUKOB, YU€OHBIX TOCOOUH M PYTUX JTUTEPATYPHBIX UCTOYHUKOB. PEeTUIIMOHHBIC TECTOBBIC
3aJlaHusl COJIEpKaTCs B pabouelt yaeOHOl mporpamme qucuIuinHbl. C HUIMH 11e7Ieco00pa3Ho
03HAKOMUTbBCS MTPH TOJTOTOBKE K KOHTPOJIHHOMY TECTUPOBAHHUIO.

HpOMe)KyTO‘IHaﬂ aTrecranus

ITo utoram 7 cemectpa npoBoauTcs 3a4eT. [Ipu moAroToBKe K caue 3aueTa peKOMEHIyeT-
Csl IOJIb30BaThCs MaTepUaiaMy MPaKTUUECKUX 3aHATHHA M MaTepuajaMy, U3y4eHHbIMU B XOJ€ Te-
KyIIeH caMOCTOSATENbHON PabOTHI.

3ayeT MpOBOJIUTCS B YCTHOM (popmMe, BKIIOUAET MOATOTOBKY M OTBETHI 00yYarollerocss Ha
TeopeTudeckre Bonpochl. [lo uroram oOydeHHs MPOBOJUTCS 3a4eT, K KOTOPOMY JIOMYCKAarOTCs
o0yyJaroIuecsi, UMEIoIINe MOJI0XKHUTENbHbIE PE3YyIbTaThl MO 3aLIUTE JIAOOPATOPHBIX padoT.
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6. OBPABOBATEJ/IBHBIE TEXHOJIOTUH

Ne Buabl yueOHo# padoThl Oopa3oBaTtejibHbIE TEXHOJIOTUH Bcero
n/n 4acoB
1 2 3 4

Cemectp 7
1 | Jlexyus. IloHsTHE «UCKYC- TexHonmorus pa3sBUTHUS KPUTHUYECKOTO | 2
CTBEHHBIN MHTEJUICKT MBIIICHUS
4 | Jlexyus. Monens Xondwina. | Jlekuus, mpe3eHTanus ¢ HCIOJIb30Ba- | 2
Camoopranusyromnuecs cetu | Huem PowerPoint.
T. KoxoHeHa.
S | Jlexyus. Texnonoruu paspa- | TexHosnorus pa3BUTHUS KPUTUUYECKOTO | 2
OOTKH SKCIIEPTHBIX CUCTEM MBIIUICHUS
6 | Jlabopamopnas paboma. Hcnonbs3oBanne KOMMBIOTEPHBIX TeEX- | 2
Cpena VisualProlog: ocHoB- HOJIOTHH JIJIs1 BBITIOJIHEHUSI J1abopaTop-
HBIC TTOHATHSI, UHTEp]EIC. HBIX paboT
HUTOTI'O 4acos: 8
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7. YYEBHO-METOJMYECKOE ¥ WH®OPMALMOHHOE OBECIIEYEHUE
JUCUMUIINHBI

7.1. IlepeyeHb OCHOBHOM ¥ JONOJHUTEILHON Y4eOHOM JTUTEPATYPBHI

OcHoBHas1 JInTepaTypa

1. Scuunkwuii, JI. H. MaTemnekryansubie cuctembl : yaeOHuk / JI. H. SIcHunkuit. — Mocksa :
Jlaboparopus 3Hanwmid, 2016. — 222 ¢. — ISBN 978-5-00101-417-1. — TeKcCT : 3IeKTPOHHBIN
/I LudpoBoit  obOpazoBatenbubii  pecypc IPR - SMART : [caiir]. — URL:
http://www.iprbookshop.ru/89033.html . — Pexxum qoctyma: st aBTOpU3UP. MOJIb30BaTeICH

2. MUcaes, C. B. MnrennekryanbHble cucteMbl : yaeOHoe nmocobue / C. B. Ucaes, O. C. Hcaea.

— Kpacnosipck : Cubupckuii dhenepanbupiii yausepcutet, 2017. — 120 ¢. — ISBN 978-5-
7638-3781-0. — Tekcr : anexTponnslii // Lludposoit oopazosarensHsbiii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/84365.html . — Pexxum nocryma: miis aBTopu-
3Mp. MOJIb30BaTEIICH

3. IlsartaeBa, A. B. VHTemeKTyanbHbIe CUCTEMBI M TEXHOJIOTUN : yueOHoe mocobue / A. B. IlsTa-

eBa, K. B. Paesuu. — KpacHosipck : Cubupckuii penepanpublii yausepcurer, 2018. — 144 c.
— ISBN 978-5-7638-3873-2. — Tekcr : anekrponsbiit // LudpoBoii 0Opa3zoBaTenbHbIN pe-
cypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/84358.html . — Pexxum no-
CTYyIa: AJIs aBTOPU3HP. MOJIb30BaTeNIeH

4. Kapnosuu, E. E. SI3piku mporpaMMupoBaHus UHTEJUIEKTYalbHbIX cucTeM : ydeOHuk / E. E.
KaproBnu. — Mocksa : U3marensckuit lom MUCuC, 2018. — 172 c¢. — ISBN 978-5-
906953-51-3. — Texkcr : anexkrponHslii // L{upposoii obpazosarensublii pecypc [IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/84436.html . — Pexxum nmoctyna: ijisi aBTOpH-
3Up. MTOJIB30BATENEH

JlonoTHUTEIbHASI JIUTEpPaTypa

1. Cenos, B. A. Pa3paboTka MHTENIEKTYaJIbHBIX cUCTeM Ha 6a3e HeueTkoi jJoruku B WinFACT
: yaue6HO-MeTonueckue ykasanus / B. A. Cenos, H. A. Cenoa. — Caparos : A [1u Op Me-
mma, 2018. — 28 ¢. — ISBN 978-5-4486-0186-6. — Texkcr : anexrponnsiii // Ludpooit oopa-
3oBatenbHbIi pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/71583.html
. — Pexum noctyna: nis aBTOpU3Up. MOJIb30BaTeNei

2. PazpaboTka mpuiIoXeHHH 7151 MOOMIIBPHBIX MHTEJUIEKTYaIbHBIX CUCTEM Ha tutatdopme Intel
Atom /K. C. Amenun, H. O. Amenuna, O. H. I'pannunn, B. . KusieB. — 3-e u3g. —
Mocksa : Untepuer-Yuusepcurer Unpopmanmonnsix Texnonoruit (MHTYUT), Aii [Tu Op
Menmna, 2019. — 201 c. — ISBN 978-5-4486-0521-5. — Texkcr : anextponnsiii // Ludposoii
obpazoBarensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/79719.html . — Pexxum moctyma: ajist aBTOpU3HP. MMOJIb30BATENCH

3. Kynunos, 10. V. MaTEIIEKTYambHBIE cUCTEMBI : yaeOHoe mocodue / 10. U. KynuroB. —
JIumerik : JIumenkwii rocyaapcTBeHHbIN TexHnYeckuid yausepeutet, O6C ACB, 2014. — 63 C.
— ISBN 978-5-88247-653-2. — TekcT : anekTponnsii // L{ludporoii 00pazoBaTebHEIH pe-
cypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/55089.html . — Pexwum no-
CTyna: Juis aBTOPHU3UP. MOJIb30BaTeNei

4. WHrennexkTyalbHble CUCTeMBI : yueOHoe mocobue / A. M. Cemenos, H. A. Conosses, E. H.

Yepuonpynoa, A. C. L{pirankoB. — OpenOypr : OpeHOyprckuii rocyjapcTBEHHBIN YHUBEP-

cutet, ObC ACB, 2013. — 236 ¢. — Texkcr : anextponHsiii // LludpoBoi 06pazoBarenbHbIN
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pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/30055.html . — Pexwum
JIOCTyMa: JUIsl aBTOPU3HUP. MOJIb30BATEIICH

7.2. Ilepedenn pecypcoB HHGOPMALHOHHO-TEIEKOMMYHHKANHOHHO# ceTH « AHTEepHEeT»
http:// fcior.edu.ru - ®denepanbHbiii ICHTP HHOOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB;
http://elibrary.ru- Hayunas snextpoHHas 6uOimnoTeka.

7.3. AudopManmoHHbIe TEXHOJIOTHH, JJHLIEH3HOHHOE MIPOrPaMMHOEe 00ecneuyeHue

JIMeH3HOHHOe MporpaMMHoe odecnieyeHne | PeKBU3UTHI JIMIEH3UI/ 1OTOBOPOB

Microsoft Azure Dev Tools for Teaching Wnentudukarop moanucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpoxk netictBus: 30.06.2022

(IpojIeHNe MOITUCKH )

MS Office 2003, 2007, 2010, 2013 Caenenuns 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JInnensus Geccpoynas

Antusupyc Dr.Web Desktop Security Suite JIM1IeH3MOHHBIA cepTU(hUKAT

Cepuitnbiit Ne §DVG-VI6F-H8S7-NRBC
noroBop Ne441 ot 21.09.23

Cpoxk aevictBus: ¢ 22.09.2023 no 22.09.2024

[Hudposoit 0Opa3zoBaTenbHbIN pecypc JInnensuonnslil orosop Ne 10423/2311 ot
IPRsmart 30.06.2023 1.
Cpox nevictBust: ¢ 01.07.2023 r. o
01.07.2024r.

CBoboaHOE IporpaMMHOe 0OecrieyeHHe:
WinDjView, Sumatra PDF, 7-Zip, Visual Prolog.



https://www.iprbookshop.ru/30055.html
http://elibrary.ru/

8. MATEPUAJIBHO-TEXHUUYECKOE OBECIHEYEHUE YYEBHOM JUCIUILINHBI
8.1. TpeOoBaHus K ayIMTOPUAM (IIOMELEHUAM, MECTaAM) /IJIsl IPOBeAeHUS 3aHATHI

1. YueOHas aynuTopusi AJisi NPOBeIeHUs 3aHATHI JTeKIIMOHHOTO THIIA.
CrnennanusupoBaHHasi MEOEb!
Kadenpa nacronpHas — 1 mt., mocka meioBas — 1 mIT., CTynbs — 65 mT., mapTel — 34 mT.
TexHuyeckue cpencta 00ydeHUs, CITyKalue ISl IPeIoCcTaBlIeHus yaeOHol nHdopmanuu 60b-
0N ayAUTOPUH:
DKkpad Ha mTatuee — | mrT.
[IpoekTop — 1 mit.
HoyrOyk — 1 mir.
2. YdyeOHasi ayTuTOpHS 1JIsl MPOBEAeHUS 3aHATHII CEMUHAPCKOI0 TUIA, KYPCOBOI0 MPoO-
eKTHPOBaHUsI (BBINOJHEHHE KYPCOBBIX PadoT), IPYyNNOBBLIX H HHIAUBHIYATbHBIX KOH-
CYJILTAIUIA, TEKYIIIET0 KOHTPOJISI U MPOMEXKYTOUHOI aTTecTanuu Crenuaau3upo-

BaHHAA Me0eb:

Kadenpa nacronbnas — 1 mt., nocka menoBast — 1 mwr., ctynbs — 65 mt., naptsl — 34 mr.
Texauueckue cpencTBa 00ydeHus, CIyXalue 1 IpeaocTaBlIeHus yaeOHol nHpopMariu 601b-
IO ayAUTOPHUU:
OkpaH Ha wraTuse — | mr.
[IpoekTop — 1 miT.
Hoyr6yk — 1 mir.

3. JlaGopaTopusi KOMIBIOTEPHOIi rpadpuKu

Crnenuanu3upoBaHHas MeOelb:

Crout ipenofaBaTeNbCkuii — 1 mT., Jocka MenoBast — 1 miT., cTys MATKui — 1 mT., mapTel — 6 mrT.,
KOMIIBIOTEPHBIE CTOJNBI — 11 TIT., CTYbs — 24 mT.

JIaGopatopHoe 000py/10BaHNE, TEXHUUYECKHE CPEJCTBA 00yUSHHMsI, CITy>Kalllue AJIs peoCcTaBie-
HUs y4eOHOU nHpopMauu O0IbIION ayAUTOPUHU:

IIepcoHalIbHBIN KOMIIBIOTEP — 7 LIT.

4.Ilomenenne 1Jisi CAMOCTOSITEJIbHON PaGoThI.

Otnen oOcmyXMBaHUS MEeYaTHBIMU U3JaHUAMU. Criennaiu3upoBaHHas MeOelb:

Pa6oune cronst Ha 1 Mecto — 21 wt. Ctynes — 55 wt. Habop eMOHCTpalinoHHOTO 000pyA0BaHUS
U y4yeOHO-HarMAAHbIX 1OCOOMH, 00eCeunBaIOIIUX TEMAaTHUYECKUEe WILTIOCTPAIIMM: YKPAaH HACTEH-
HbIi — 1 t. [Ipoekrop — 1mr. HoyrOyk — 1 mir.

WNudopmannonno-oubnuorpapudeckuit otaen. CrnenuainupoBaHHas MeOeb:

Pa6ouue cronsl Ha 1 mecTo - 6 wT. CTyabs — 6 WIT.

KommnbroTepHast TeXHHKa C BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» n obecreueHuem
JIOCTYTIA B JICKTPOHHYIO0 HH(POpMaIoHHO-00pa3zoBarenbhHyto cpeny @PI'bOY BO «CesKasl'Ax:
Ilepconanbublii koMmnbioTep — lmT. Ckanep — 1 wt. MOY — 1 mT.

OTtnen oGcnyXUBaHUs 3JEKTPOHHBIMU M3/IaHUsAIMU. CrHeruann3upoBaHHast MEOEIb:

Pabouue cronsl Ha 1 mecto — 24 mt. CTynbs — 24 mr.

HaGop nemoHcTpanmoHHOTO O0OpYAOBaHHS U y4eOHO-HATJSHBIX MOCOOWH, 0OECTICUMBAIONINX
HaGop nemoHCTpanoHHOro 000pynoBaHMS M Y4eOHO-HATJSIHBIX MOCOOMH, oOecreyrBaroImux
TeMaTU4ECKHE WIUTIOCTPAIIH:

WutepaktuBHas cucrema - 1 mr. Monutop — 21 mr. CereBoit repmunan — 18 mr. IlepconanbHblii
KoMnbroTep — 3 wr. MOV — 2 mir.

5. Ilomenenue A/ XpaHeHUs U NMPOPUIAKTHIECKOT0 00CTyKMBAHUSI Y4eOHOr0o 000pya0Ba-
HHA
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CnenunammsupoBadHas meoenb: [llkad — 1 mr., cTyn — 2 mT., Kpecio KOMIBIOTEPHOE — 2 MIT., CTOJ
YTJIOBOW KOMITBIOTEPHBII — 2 MIT., TYMOOUYKH C KIIOUOM — 2 mT. YueOHoe nocobue (mepcoHalb-
HBIN KOMITBIOTEP B KOMIUIEKTE) — 2 IIIT.

8.2. TpedoBaHusi K 000pY10BAHNIO PA00YHMX MECT MPenoaaBaTes U 00y4aloImmuxcs
1. paGoyee MecTo mpenoaaBarTess, OCHAIIEHHOE KOMITBIOTEPOM.
2. Paboune Mecta oOydaromuxcs, OCHAIIEHHbIE KOMITbIOTEpaMH ¢ JocTyroM B MHTepHeT, npen-

Ha3Ha4YeHHbIE JJI1 pabOThI B JJIEKTPOHHOIN 00pa3oBaTeIbHON cpene, u m.n.

8.3. TpeGoBaHus K cieuaIU3HPOBAHHOMY 000PYA0BAHMIO
Her
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9. OCOBEHHOCTH PEAJIM3ALIMHA JUCHUIIJIMHBI JISA THBAJINJ10OB U JINIL C
OI'PAHUMYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

s obecriedenns 00pa3oBaHUs HHBAIMIOB U O0YYAOLINXCS C OTPAHUYCHHBIMH BO3MOXK-
HOCTSIMH 37I0pOBbsl pa3padarbiBaeTcs (B Cilydae HEOOXOAUMOCTH) alalTUPOBaHHAs 00pa3oBaTelb-
Has mporpaMMa, WHAMBHUIYAIbHbIH y4eOHBIN IJIaH C Y4E€TOM 0COOEHHOCTEH MX MCUX0(pU3NIECKO-
IO Pa3BUTUS M COCTOSHUS 3[0pPOBbSl, B YACTHOCTH INPUMEHSECTCS WHIUBUAYAJIBHBIN MOAXOX K
OCBOCHHIO TUCIMILIMHBI, WHAUBUIYAIbHbIC 3aaHus: pedepaTsl, MUCbMEHHbIE paboOTHl U, Ha000-
POT, TOJIBKO YCTHBIE OTBETBHI U IUAJIOTH, WHIWBUYyaJIbHbIE KOHCYJIBTALMH, UCIIOJIB30BAHUE TUK-
To(hoHa M APYrHX 3aMHMCHIBAIOIIUX CPEACTB Ul BOCIPOU3BEACHUS JEKIIMOHHOTO U CEMUHAPCKOTO
MaTepuaa.

B nensix obecneuenus: 00y4aromuxcs MHBAIHIOB | JIUI] C OTPaHUYEHHBIMU BO3MOXHOCT -
MU 3[10pOBbsl KOMIUIEKTyeTCs (POHA OCHOBHOM y4eOHOW JMTEpaTypoi, aJanTHPOBaHHOW K orpa-
HUYCHUIO DJIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, OCTYN K KOTOPHIM opranu3oBaH B BUIL]
Axanemun. B Oubnmorexke npoBOASTCS WHAMBUYalbHbIE KOHCYIbTALUH JUISl TAHHON KaTeropuu
II0JIB30BATENIEH, OKa3bIBACTCS NIOMOIb B PErMCTPALMA M UCIIOJIIB30BAHUU CETEBBIX M JIOKAIBHBIX
JIEKTPOHHBIX 00pPa30BATENIbHBIX PECYPCOB, IPEIOCTABISIOTCS MECTAa B YUTAIILHOM 3aJI€.
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O JUCHUIJIMHE

®OH/ ONEHOYHbLIX CPEJACTB

HHT@HHGKTV&J'IBHBIG CHUCTCMBI

[Tpunoxenue 1
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1. IHACHOPT ®OHJAA OHEHOYHbBIX CPEJACTB 110

JTUCHUILIAHE

HHTCJIJICKTV&JIBHBI@ CHUCTCMBI.

KOMHeTeHHHI/I, (l)OpMpreMble B IIpomecce N3y4eHus1 I CHUIIJIMHBI

Nunexc

dopMynupOBKa KOMIETCHIINH

[K-1 CriocoOeH MPUMEHSTh COBPEMEHHBIM MaTeMAaTUYECKHIA arlapar Mpy PEeIeHUH Teope-

TUYCCKHX 3a1a4 U IIpU MOACIIMPOBAHNH COLIMAJIbHBIX 1 SKOHOMHWYCCKHX ITPOLCCCOB

2. Dranbl (OpMUPOBAHMS KOMIIETEHIIUM B MPoLecce OCBOCHUS JUCHMIIINHBI
OcHOBHBIMHU dTammaMu (pOpMUPOBAHMS YKAa3aHHBIX KOMIIETEHIIMHA MPH U3yYeHUH O0ydYaro-
IIMMUCS TACHUILTUHBI SIBJISTIOTCS TIOCIIE0BATEIbHOE U3YUEHHE COJIEPKATEIHHO CBI3aHHBIX MEXTY
co0oif pa3nennoB (TeM) y4eOHBIX 3aHATHH. M3ydeHHe KaXIoro paszzienia (TEMbI) Mperoaraet
OBJIaJICHUE OOYYAIOIIUMHUCS HEOOXOIUMBIMU KOMIIETECHIIMSIMU. Pe3ynbTar arrecranuu oOydaro-
IUXCs Ha pa3JIMYHBIX 3Talax q)OpMI/IPOBaHI/Iﬂ KOMHCTCHHI/II\/JI IMOKa3bIBACT YPOBCHL OCBOCHUA KOM-

NEeTeHLUH 00yJaroIMHCH.

OrtanHocTh (HOPMUPOBAHMSI KOMIIETEHIIUH MPsIMO CBSI3aHAa C MECTOM JUCIUIUIMHBI B 00pa-

30BaTelIbHOM ImporpamMme.

Pa3nesnbl (TeMbl ) TUCIHUAILIH- DopMupyeMble KOMIIETEHIUH (KOAbI)
HBI I1K-4

Pazpgen 1. IlpencraBnenue 3HaHMil. +
1.1 Ornuuuns 3HaHUHA OT JAHHBIX. +
1.2 O6BbEKTHO-OPUEHTHPOBAHHOE +
IIpeJCTaBJIeHNE 3HaHUH (peiimamu
1.3 Mopaenb ceMaHTHYECKOM CETH. +
1.4 IIpeacraBnenue NpoayKIIMOH-
HBIX CHCTEM
Pasznen 2.MeTo1b1 HICKYCCTBEHHOTO +
HMHTEJUICKTA.
2.1 IloHATHE «MCKYCCTBEHHBIN NH- +
TEJUIEKTY
2.2 Dransl pa3BUTHUS UCKYCCTBEH- +
HOT'O MHTEJIICKTA
2.3 Knaccuduxanus +
HMCKYCCTBEHHOTO MHTEJUICKTA
Pasnen 3. +
HNHuTennexryanbpHbie HHPOpPMAIIU-
OHHBIEC CUCTEMBI.
3.1 TexHomoruu pa3pabOTKH IKC- +
MIEPTHBIX CUCTEM
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3.2. CucteMbl TOAIEPKKU TTPUHS- +

TUs pELICHUN

Pasznen 4. +

Oransl pa3paboTKU UHTEIUICKTY-

AJBHBIX CHCTEM.

4.1.Mopenb HCKYCCTBEHHOTO +

HEHWpOHa

4.2. TloctpoeHne HEHPOHHOI ceTH +

Paznen 5. CoBpeMeHHbIE TEXHOIOTHI +

U TIpOrpaMMHOE 00ecTIeueHUE IS

CO3JIaHUA UHTCJIJICKTYAJIbHBIX CUCTEM.

5.1.0cHoBsI s361ka VisualProlog. +
+

5.2.ITporpammer VisualProlog
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3. Iloka3aTe/n, KPpUTEPHH U CPEACTBA OLeHUBAHUSI KOMIIeTeHIUIi, GopMHpYyeMBbIX B pouecce H3y4YeHUsl TUCHUIIHHBI
ITK-1 - CiocoOeH NprMEHSTh COBPEMEHHBIM MaTeMaTHUYECKUi anmapar Ipy pelieHIH TEOPETUUECKHX 3a1a4 U IPH MOZAEITMPOBAHNH COLMAIIBHBIX M SKOHOMHYECKUX

MPOLIECCOB

HHI[PIKaTOpr JOCTHKCHUSA

Kputepnn oneHnBanus pe3yJibTATOB 00y4eHHUs

CpefcTBa OLeHHBAHUS pPe3yJIbTa-

KOMIIETEHIIUH uTOB 00y4eHust
HEY/I0BJIETBOPUTEIHLHO YAOBJIETBOPUTETHLHO XOpOoIIo OTJIMYHO lsg;g‘i g{l’;’;‘:‘emﬂ
aTrrecrauu
A
TIK-1.1 O6nanaet He oOsaaer 3HaHUSIMHA Ma- | JIeMOHCTpHPYET HEKOPPEKT- | 00JagaeT 3HAaHUSIMU Ma- O6nanaer riry0OKuMU KOHTPOJIbHBIE | 3aueT
3HAaHUAMHU MaTeMa- TEMATUYECKUX METOJIOB B HbIC 3HAHUA MATCMATHYC- | TEMAaTHYECKUX METOJOB B 3HAHUAMHU MaTeMaTH- BOIIPOCHI, TC-
TUYECKUX METOJIOB B MOJIEIMPOBAHUN COLMAJb- | CKUX METOAOB B MOJEIIH- MOJICJIMPOBAHUU COLIU- YeCKHUX METOJIOB B MO- CTHPOBaHNUE,
MOJICIMPOBAHUU CO- | HBIX U SKOHOMHUYECKHUX pOBaHUU COIUATBHBIX U ATBHBIX U DKOHOMHYECKUX | ICTUPOBAHUU COIIH- MHIUBUAY-
UHAATBHBIX U 3KOHO- MPOLECCOB SKOHOMHUYECKHX TPOIIEC- MIPOIIECCOB aJIbHBIX ¥ DKOHOMHYE- iﬁ;{fﬁa%ag;_
MHYECKHX MTPOIIECCOB COB CKHX ITPOIIECCOB TOpHbIM 3as-
THAM.
[IK-1.2 Criocoben He criocoben cobupars, JleMOHCTpUpPYET B LEIOM JeMOHCTPHUPYET B 1IEIOM JleMOHCTpUpYET ITy0O- | KOHTPOJIbHBIE | 3ayer
coOuparh, aHAINU3H- aHAIU3UPOBATH OONbBIINE YAOBJIETBOPUTEIIBHBIC, CIIO- | XOPOIINC, HO COACPKAIINC KHE 3HaHUS U CIIOCO0- BOIIPOCHI, TC-
pOBaTh GOJIBIINE Mac- | MACCHBBI JAHHBIX JUIS IPO- | COOHOCTH COOMpATh, aHa- | OTACIBHbIE IPOOEIIBI B HOCTH cOOUpaTh, aHa- CTHpOBaHUE,
CHUBBI JAHHBIX IS BEJICHUS HAYYHO — MCCIIe- JU3UPOBATh OOJIbIINE CIIocoOHOCTH COOMpATS, JIN3UPOBATH OOJIBIIHE VHMBHITY-
NPOBE/ICHUS HAYYHO — | JOBATEILCKOM PabOTHI, MaCCHBBI JIAHHBIX IS QHAJIM3UPOBATH OOBIINE | \accuBbl JaHHBIX Ay | CHPIC 3aka-
HCCIIE/IOBATEIbCKON | KOMITBIOTEPHOM 00paboTKH . | TIPOBEACHHS HAYYHO — HC- | MACCHBBI IAHHBIX JUTS NPOBE/ICHUS HAYIHO — | o & AaGo-
paboThl, KOMIIBIOTEP- CJIeI0BATENbCKON paboThl, | TPOBEICHUA HaY?HO —HC- | ycenenoBaTebCKOM 5 :HTZI;;I:K
HOU 00pabOTKH. KOMIIBIOTEPHOIT 06paloT- | CENI0BATENLCKOU PAOOTHL, | haGoThI, KOMITBIOTED- '
KA KOMIIBIOTEPHOM 00paboT- | yoix 06paGoTKH
KH
[1K-1.3 Cnocoben He ciocoben monenupoBath | CiocoOeH ¢ HETOYHOCTS- | BrazeeT cnocoOHOCTEIO JeMoHcTpUpyeT B 10J1- KOHTpOJIbHBIE | 3auer
MOJEIUpOBaTh pas- pa3nnyHbIC 3aa4H IIPH- MM MOJEJINPOBATh pas- MOJIETTMPOBATh PA3JIMYHBIE | HOW MEpe BIAJCHUE CIO- | BOMPOCHI, Te-
JIMYHBIC 3aJa4Yd IIpU- | KJIAJHOI'O XapakKTepa, uc- JIMYHBIE 3aJa44 IpHUKJIad- | 3al1a4d MPUKIATHOTO Xa- COOHOCTBIO MOJEIMHPO- | CTHPOBAHKE,
KJIaJHOTO XapaKkTepa, | MOJb3ys Hay4YHbIH MCCIEN0- | HOTO XapakTepa, HCIONb- | PAKTEpa, MCIOJb3ys Hayd- | BaTh Pa3IMYHBIC 3a1a4u | MHAMBHIY-
UCTIONIBb3Ysl HAYYHBIH | BaTEILCKUM TMOIXOT 3ysl HAy4HBIH MCCIIeI0Ba- | HbII HCCIENOBATeNbCKUN | TIPHKIAIHOTO Xapakre- | ATbHPIC 321
UCCIIeI0BATEIbCKUI TEIIbCKAN TIOIXO]T HOJXO0/ pa, UCTONb3ys Hayd- ;I::OI;HE?AO'
HBIN UCCIIeI0BATEIb-
nomoA CKHUU MOJIX0I SAFGTHAM.
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4. KoMIJIEKT KOHTPOJIbHO-OLIEHOUYHBIX CPEACTB M0 JUCIIUILINHE.

Bonpocsl k 3a4ery
0 AUCHUIIIMHE UHTEIUIEKTYAIbHBIE CUCTEMBI.

HcKyccTBEHHBIN MHTEIJIEKT - OCHOBA HOBBIX MH(OPMALIMOHHBIX TEXHOIOTUI
OcHOBHbBIE HaIlpaBJIEHUsl MCCIEAOBaHUNH B 00JaCTM HMCKYCCTBEHHOI'O MHTEIIEKTA
Knaccugukanus HHTEIIEKTyaIbHBIX HHPOPMAITMOHHBIX CUCTEM.
CucTeMbl ¢ UHTEIUIEKTYaJIbHBIM HHTEpdericom
CaMo000yUaronmecst CHCTEMBI
AnantruBHbIE UHPOPMALIMOHHBIE CUCTEMBI
OKCIepTHBIE CUCTEMBI
TexHonoruu pa3paboTKH SKCIEPTHBIX CUCTEM
Knaccu¢ukanmonHble NpU3HAKU SKCIIEPTHBIX CUCTEM

. XapaKTepUCTUKA UHCTPYMEHTAIBHBIX CPEICTB

. TexHonorus NpoeKTUPOBaHUS U pa3pabOTKU IKCIEPTHBIX CUCTEM

. TpaguumoHHsle ciocoObl NpeCcTaBIeHNs U 00paObOTKU 3HAHUH B

. IHTEJUIEKTYAJIbHBIX CUCTEMAaX

. OTnuuus 3HaHUM OT AAHHBIX

. Tunu4yHbIE MOJIENIN MPEICTABICHUS 3HAHUI

. Jlornueckast MOJieIb IIPEICTABICHNS 3HAHUI

. [IpeacraBnenue 3HaHUN NMpaBUIIAMU ITPOTYKLIAN

. OOBEKTHO-OpUEHTHPOBAHHOE MIPEJICTaBICHNE 3HAHU (peiimamu

. Mozenb ceMaHTHYECKOU CEeTH

. TpagumoHHble criocoO0bl 00pabOTKK 3HAHUN

. Heliponnslie cetn

. Mozeinb HCKYyCCTBEHHOTO HEMpPOHa

. Moaenu HEUpOHHBIX ceTen

. MHorocnolinbie cetu. PekyppenTaslie cetu. Moaens Xongunga. CaMoopraHu3yroLmecs ce-

1 T. KoxoHeHa.

[TocTpoeHne HepOHHOU ceTn

OOyueHne HEHPOHHBIX ceTel

Crioco0bI peann3aliui HEHPOHHBIX CETEH

[IpakTHyeckoe NPUMEHEHNE HEUPOCETEBBIX TEXHOIOTHI

WNHcTpymMeHTanbHbIE CpeACcTBa Ui pa3pad0TKU HHTEIUIEKTYaIbHbBIX

MIPUIIOKEHUN

OcHogsl s3bika Visual Prolog

@axTsl. [IpaBuina. 3anpocsl

Pazmernienue GpakToB, mpaBuil U 3apoCOB

[Ipennoxenus. [Ipenukarsl. [lepemMenHbie

WNHunnmanusanus nepeMeHHbIX. AHOHUMHbBIE IEPEMEHHBIE

. Lemn. CocTaBHBIC HENH: KOHBIOHKITUS W TH3HIOHKITHS
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36. IIporpammer Visual Prolog

37. Ocuoenble pazzenbl VisualProlog —mporpamm
38. Paznen npemioxeHuii

39. Paznen npenmkaroB

40. Pazzen nomMeHOB

41. Pa3nen uenu

42. Jlexnaparyu v mpaBmia

43. TlepCIieKTHBBI JIOTMYECKOT0 IMPOrPaMMHUPOBAHHS B UCKYCCTBEeHHOM MHTeIIeKTe (M)

KoHTpobHbIE BONIPOCHI

10 AN CHUIIIINHC MHTe/IeKTYaIbHBIE CUCTEMEL.

Bonpocsl k pasgeay 1.

TunuuHble MOJETN MPEACTABICHUS 3HAHUM.
Jlornueckast MOJ€b NPEICTABICHNS 3HAHUMH.
Mopenb dpeiima.

[TonsiTue ppeliMOBOI CUCTEMBI.

CoiicTBa (hpeliMOBOI CHCTEMBI.

[lonsiTHe cemMaTuueckas CeTb.

Knaccudukanms ceMaHTHYECKUX CETEH.
JlocTOMHCTBAa M HEJOCTATKU CEMAaTUUECKUX CETEU
[IpencraBnenue 3HaHUM IPABUIIAMHU ITPOAYKIIHIA.
HNutepnperaTop NpoaAyKIMOHHON CUCTEMBI.
[TpoayKuMOHHBIE CUCTEMBI B PUIIOKEHUSIX

Bonpocsl k pa3aeny 2.

OmnpeneneHns NOHATUS UCKYCCTBEHHBI MHTEIIEKT.

3anauu, peraeMble ¢ TOMOUIbI0 UCKYCCTBEHHOI'O UHTEIIJIEKTA.
HccnenoBanust B 007acTH HICKYCCTBEHHOTO MHTEIUIEKTA.

OcHOBHbIE HaNpaBICHUS.

XPOHOJIOTHSI OTKPHITHH B HAIIPABJICHUAX UCKYCCTBEHHOTO MHTEIUIEKTA.
Heiipobnonnueckoe HampaBiieHHUE.

WNudopmanroHHoe HanpaBieHne

[Tprmeps! pa3iauyuHbIX KIaCCU(PHUKALUN CUCTEM NCKYCCTBEHHOI'O HHTEIIEKTA.

Bomnpocsl k pa3neay 3.

Mopaenb 3KCHEepTHBIX CUCTEM

Knaccudukanms s5kciepTHBIX CUCTEM U 000JI0YEK IKCTIEPTHBIX CHCTEM
CpencrtBa pa3pabOTKH KCTIEPTHBIX CHCTEM

CtpyKkTypa cUCTEM MOAAECPKKU MPUHATUS PEIICHUM.

Krnaccudukanus cuctem moaaep KKu MPUHSATUS PEIICHHHA

Bonpocsl k pa3aeny 4.
Moaenu HEMpOHHBIX CETEH.
MHOTrOoCHIONHBIC CETH.
PexyppeHTHEbIE ceTH.
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Monens Xondunma. Camoopranu3yromiuecs cetu T. KoxoHeHa.

OO0yueHre HEUPOHHBIX CETEH
Crioco0bI peasi3aliii HEHPOHHBIX CETEH
[IpakTrueckoe NpUMEHEHNE HEMPOCETEBBIX TEXHOJIOT I

Bomnpocs! k pa3ageay S.
[IporpammupoBanue B JIOI 'uke
@axTsl. [IpaBuna. 3anpocsl
Pa3merienvie (hakToB, MpaBHII U 3aIIPOCOB
IIpemnoxenus. Ipemykarsl. [lepemennble
NHnnmanusanus nepeMeHHbIX
AHOHHMMHBIE [IEPEMEHHBIC

OcnosHble paznens! VisualProlog -mporpamm
Paznen npennoxxenuii.

Paznen npenmkaros.

Paznen nomeHOB.

Pasnen nemm.

Jlexnaparyu 1 npaBuia.

Kommiekr HHAUBUAYAJIBHBIX 33IlaHI/II7] K J'IaﬁOpaTOprIM 3aHATUAM

1O AUCHUIIIIMHEC HHTCJ’IJ’ICKTV&J’IBHBIC CHUCTCMBI

JlaGopaTopHasi padora Nel. @akTOpHBI aHAIU3.

eab padoThI:

OcHOBHOI 3a/1aueil mpakTHUecKor pabOTHI SBISETCS BbIACIEHNE HAUOOJee MOKa3aTEIbHBIX
CHUCTEMHBIX CUYETYMKOB, KOTOPbIE KOCBEHHO MOTYT JaBaTh HaM HHGOPMAIK0 00 OCTAIBHBIX
rmapamMeTpax CUCTEMBI.

@DaKTOpHBI aHAJIU3 — COBOKYIHOCTb METOJI0OB MHOTOMEPHOTO CTaTUCTUYECKOrO aHaju3a,
MPHUMCHACMBIX JJISI U3YYCHUA B3aNMMOCBSI3€EH MCXKAY 3HAUYCHUSAMU TICPEMCHHBIX. HCJ'II/I q)aKTOpHOFO
aHaJIM3a: COKpAIEHHE YMCIIa TIEPEMEHHBIX; OIpeJleIeHue B3aMMOCBSI3EH MEX1y MepeMEHHBIMHU, UX
KJIacCU(pUKAIIHS.

KoppensuonHass maTtpuiia — 3TO KBajJpaTHas Ta0JuIa, B KOTOPOM Ha MEPEeCceueHUH CTPOK M
CTOJIOIIOB pacroiararTcss Ko3hOUIIMEHTH KOPPETIAUA MEXKIY COOTBETCTBYIOIUMH MapaMEeTPaMH.
Metoauku (pakTOpHOTO aHAIN3a!

Ananu3 raaBHbIX KommoHeHT. Ilocie TOro, KakK Mbl TIOJYYUIIM HECKOJBKO TI'PYIII
NEPEMEHHBIX, OOBEIUHEHHBIX OJHUM (aKTOPOM, MBI MOXKEM IMOBTOPHUTH MPOLENYpPY PErpeccHH
naHHbIX. TakuMm 00pa3oM, (aKTOpBI MOCIENOBATEIHLHO BBIICISIOTCS OIWH 3a APYTMM. TaKk Kak,
KaXaplil mocienyromuil (akrop, ompenensercs Tak, 4yTOObl MAaKCUMHU3UPOBATh H3MEHYHUBOCTH,
OCTaBIIYIOCS OT MPEABIAYIINX, TO (PaKTOPHI OKA3bIBAIOTCS HE3aBUCUMBIMU JPYT OT Apyra. pyrumu
CIIOBAaMH, HEKOPPEIHPOBAHHBIMU WM OPTOroHaJbHBIMH. CyllecTByeT JiBa KpUTEpHs JJs
BBIYMCIICHHS] KOJIMYECTBA TJIaBHBIX KOMIIOHEHTOB:- KpuTepuil Kaiizepa;- KpuTepuil «KaMEHUCTOMN
OCBIIIN .

2. Ananu3 r1aBHBIX (akTOpoB. B aHammM3e riaBHBIX KOMIOHEHT MPEAIONIaraeTcs, 9YTo JODKHA
OBITH MCIIOIB30BaHa BCS M3MEHYHUBOCTD NEPCMCHHBIX, TOI'Ja KaK B aHAJIM3C I'IaBHBIX (baKTOpOB BbI
UCTIONIB3yeTe TOJBKO HW3MEHYMBOCTH II€PEMEHHOW, OOIIyl0 M JUId [pYyruX TIepeMeHHbIX. B
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OOJIBIIMHCTBE CIy4YaeB THU JIBa METO/A MPUBOIAT K BecbMa OIM3KUM pesynbraraM. OJHAKO aHAIN3
TJIAaBHBIX KOMIIOHEHT 4acTo OoJiee MPEANOYTUTENIEH KaK METOJ COKPAILeHHS AaHHBIX, B TO BpeMs
KaK aHaJiu3 [VIaBHBIX (DAKTOPOB JIyyllle IPUMEHSTH C LENbI0 ONPEAeICHUs CTPYKTYPhI JaHHbIX.

3.®PakropHble Harpy3ku. DaKTOPHBIMH HArpy3kaMy Ha3bIBAIOTCS KOPPEISIUU MEXKITY
MEPEMEHHBIMH U HECKOJIbKUMH (haKTOpaMu (WJIH «HOBBIMUY» IIEPEMEHHBIMH, KOTOPbIE BbIIEICHBI 10
YMOJIYaHHUIO).

4. Bpamenue ¢GakTopHOH CTPYKTyphl. MOXXHO H300pa3uTh (PaKkTOpHBIE HAarpy3KH B BHUIE
JarpaMMbl PACCESTHHSL.
Ha Takoil nmarpamMe Kkakgas HepeMeHHas MpeJCTaBieHa TOYKOW, a e€ KOOpAMHATHI pPaBHbI
(GakTOpHBIM Harpy3kam. MOXHO TMOBEpPHYTh OCH B JIFOOOM HampaBicHHH 0€3 HM3MCHCHHUS
OTHOCHUTEJIbHOTO TIOJIOKEHUS TOYEK; OJHAKO JEeWCTBUTEIbHBIE KOOPIMHATBI TOYEK, TO €CThb
(bakTOopHBIE HArPY3KH, JOJDKHBI, 0€3 COMHEHUS, MEHAThCs. Eciu moBopaunBaTh OCH OTHOCHTEIBHO
Hayajla KOOpJIWHAT, TO MOXHO JOCTHYb SICHOTO NPEICTABICHUS O HArpy3Kax, OIpeIesIOIINX
TPYNNbl  TIEPEMEHHBIX. THUIMUYHBIMH METOJAaMU BpPAICHUS SIBJISIFOTCSI CTPATETHMH  BapUMaKC,
KBapTUMAaKC, U SKBUMAKC.

5. Kocoyromnbabie hakTopsl.

6. Uepapxuueckuii GaKTOPHBIA aHAIIN3.

3JAHUE HA TIPAKTUYECKYIO PABOTYH ITOPAIOK BBIITIOJITHEHUSA

JJis ToITydeHust UCXOIHBIX TaHHBIX HEOOXOAMMO:

1.ITonobpaTe mnoaxonfAlIMe JUIS aHalW3a JAaHHBIE W3 PEMO3UTOpHs, MPEIOCTABIIEMOTO
[penojaBaTeieM.

2. Coznate Tabnuiy ganasix B MS Excel
O6paboTKa UCXOIHBIX TAHHBIX:

Heo0OxonmuMo 3aMeHUTh HE YUCIIOBBIE JaHHBIE. J[J1s1 7TOro BBOAUTCS Jt00ast IIKana COOTBETCTBUS, Ha
BBIOOp 00yHJaromierocs, ¢ 00s13aTeIbHBIM BHECEHUEM B OTYET JIETEH/IBI 10 IIKaJIe.

3. CnenyeT yJainuTh U3 aHaIu3a EPEMEHHBIE, TUCTIEPCUs KOTOPBIX PaBHA HYJIIO.

4. TlocTpoiiTe KOPPEISAIMOHHYIO MAaTPUILY U CACIIANTE COOTBETCTBYIOIIUE BHIBOJIBI.

5. Ortxkpoiite nporpammy STATISTICA. Co3paiite HOByto Tabmuily naHHbIX (Daitn —
>Co3nate). OTkpoiiTe Monynb ¢aktopHoro aHanmu3a (AHanu3 —> MHOTOMEpPHBIA pa3BeIOYHBIN
aHanu3 —> @akrtopHsblil ananui). (IlepeMenHbIe Bce, MaKCUMaTbHOE YUCIIO (PAKTOPOB = 2).

6. IloctpoiiTe rpadUk  KaMEHHUCTOM  OCBIMKM W  CHENATe  COOTBETCTBYIOIIWE
BBIBOJIBI O KOHEUHOM KOJIMYeCTBE (DAKTOPOB.

7. Toctporite I'padux Harpy3ok. Ha momyuuBmiemcs rpaduxe HarisgHO MOXKHO YBHJIIETH

B3aUMOCBA3b HCCIEAYEMBIX MApaMETPOB: CHJIBHO 3aBUCALIME Jpyr OT Jpyra MapaMeTpsl
CKOHILIGHTPUPOBAHBI B OHOMU Tpymre. MccnenyiTe Kaxayro rpymiy TaKuX MapaMeTpoB M BHIBEIUTE
TJIaBHBIN — HanboJiee OKa3aTeNbHBIN. Y JaluTe OCTANbHBIE IEPEMEHHBIC TPYMIBI U3 JAaTbHEHIIero
paccmoTtpenus. [Ipu ynaneHun MepeMEeHHBIX CTOUT OPUEHTHUPOBATHCS HA MX TMOSICHEHUE B JKypHAJIe
MPOU3BOUTENBHOCTU: B HEM OIMCHIBAETCS 3HAYEHUE M BAXHOCTh Kaxaou. [loBropsiiTe maHHBIN
MYHKT JI0 T€X O, TTOKA HE OCTAHETCSI HEOOXOIMMOTO KOJTUYECTBA MTEPEMEHHBIX.
8. Ecnm Ha rpaduke u3-3a HaIOKEHUS CIOKHO pa3o0paTh Ha3BaHWUS TEPEMEHHBIX, TO CTOWT
oOpatuThes K Tabnuiie (aKTOPHBIX HArpy30K M3 TOTO K€ OKHa (pakTopHOro aHanmm3a. B Hell B
YucliaX BBIpaKEHA 3aBUCHMOCTh MEPEMEHHBIX OT (akTopoB. ['pynmupys nepeMeHHble 1Mo Hanbolee
CXOXKHM TTOKa3aTeNsIM, MBI MOKEM TIOHSITh, KAaKHe U3 HUX 00pa3yroT Tpymiy Ha rpaduke.

COJAEPKAHUE OTYETA
1. Onucanue npuHIMIA BBIOOpPAa CUETUMKOB Uil HaOmoneHus. Kpartkue omumcaHus KaxJIoro u3
Hux.2. OnucaHue YCJIOBHM, NMpPU KOTOPHIX CHHUMAJINCh MOKa3aHUs (3allylleHHble ACHCTBUS U
nporpammsl).3. Mcxonnas tabnuna nanaeix B Excel.
4. OueHka JuCHEpPCUU HCCIeayeMbIX TapaMeTpoB. OmnucaHWEe TEpPBOro0 ATala COKpalleHus
naHHbIX.S. KoppensuuonHas matpuna. CMbICIOBOE 00BSACHEHHE BBISIBIEHHBIX 110 MaTPULIE CUIIBHBIX
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3aBUCUMOCTEH.

6. Pesynbratel (hakropHoro ananmzab.l 'paduk kameHHCTON OChINU.6.2 Onucanue KaxkI0ro dTana
COKpallleHHUs] JaHHBIX: Trpapuku, TaOIUIBI COOCTBEHHBIX 3HAUYEHUN (PAKTOPOB, YyAaIseMble
MIePEMEHHEIE.

7. BeIBOZIEI

JlaGoparopHas padora Ne2. OT60op Npu3HaAKoOB

Lean padoThI:
Peanu3oBaTh anropuT™ 1o oTOOPY MPU3HAKOB Ha BEIOPAaHHOM HAOOpEe JaHHBIX.

[IpakTryecku B J1t00OW 3a/1a4e MOJCIMPOBAHMS BO3HUKAECT BOMPOC: KAKYI0 MOJENb 3aBUCUMOCTH
IPUMEHUTh, T.€. Kakue NPU3HAKU HCIOJIb30BaTh, a Kakue Her? [IpoGiema orbGopa mnpu3HAKOB
(featuresselection) BO3HHUKAET M3-3a TOTO, YTO Ha dTalax MOCTAHOBKHU 3aJa4d ¥ (POPMHUPOBAHUS JTaH-
HBIX eIl€ He ACHO, KaKue NPU3HAKU JIeHCTBUTEIBHO BAaXKHBI, a KAaKUe HE HECYT MoJie3HON uHpopMa-
IUU WM 1yOnupyroT apyr apyra. CTpemieHHue ydyecTb KaKk MOXKHO OoJibllle MOTEHIHAIbHO HOJe3-
HOW MH(pOpPMaLUU NPUBOJIUT K MOSBICHUIO W30BITOYHBIX (LIIYMOBBIX) Mpu3HakoB. [lo mepe yBenu-
YEeHUsl YHCIIa MCIOJB3YEMbIX MPU3HAKOB (CIOKHOCTH MOJEIH) CPeqHss OmMOKa Ha O0ydaromie
BBIOOpKE, KaK MPaBUIIO, MOHOTOHHO yObIBaeT. OmHAKO CpeiHss OMMOKa HAa HE3aBUCHMBIX KOH-
TPOJIBHBIX JAHHBIX CHa4yaja YMEHBIIACTCS, a 3aT€M BO3pAcTaeT. JTO SBICHHE HA3bIBAIOT MEpeoly-
YeHHeM. B 4pe3MepHO CIIOKHBIX MOJENSIX H30BITOYHBIE CTETEHW CBOOOMBI Y4pPaCXOMYIOTCS He
CTOJIbKO Ha BOCCTAHOBJIEHHE HMCKOMOM 3aBHCHMOCTH, CKOJBKO Ha amMpOKCHMAIMI0 OUIMOOK H3Me-
peHMii U norperHocTelt camoit Mozenu. OTOOp MPU3HAKOB MO3BOJISAET HAXOIUTh MOJETh ONTHMAJb-
HOMW CJIO)KHOCTH, NMPH KOTOPOH MepeodydeHne MUHUMAaNbHO. [l MpoBepKU KadyecTBa 0TOOpa MpHu-
3HAKOB UCHOJb3yeTcs Kputepuil — pyHkunonan Qint(p,XL), XxapakTepu3yronuii KauecTBO MeToaa |
o oOyuaroieit Beioopke XU, Hanpumep, omrbka oOyueHus (trainingerror). Uem MeHbIlle 3HAaUEHHE
kputepust Q(W), TeM BbIIE KauecTBO MeToja . Kputepuil 1omkeH ObITh BHEIIHUM, T.€. IPOBEPSATh
Ka4yecTBO METOJIa |l TT0 TeM JaHHBIM, KOTOpPbIE HE UCIIOIB30BAINCH B Tiporiecce o0ydenus. Hanbomnee
W3BECTHBIC THITHI BHEIIHUX KpUTEepHUeB: - Kputepuii cpeqHeil ommOKN Ha KOHTPOJIBHBIX JaHHBIX. -
Kpurtepuii ckomb3sI1ero KOHTpos: 6epyT HECKOJIbKO PA3IUYHBIX pa3OMeHU MCXOTHOW BBIOOPKH
Ha 00y4eHHEe U KOHTPOJIb, U CPEAHIOI0 OIIMOKY Ha KOHTPOJIE YCPEAHSIOT 10 pazoueHusM. OOparute
BHUMaHME Ha TO, YTO BO BCEX KPUTEPUSX, UCHOJB3YIOUMX ClIy4aiHble pa3OueHus, o0yJaromue 1
KOHTPOJIbHBIE O] BBIOOPKH JIOJKHBI 00JIaZlaTh TEMH K€ CTATUCTUYECKMMHU XapaKTepPUCTUKAMHU, 4TO
U mostHas BhIOOpKa. Kputepuu HEMpOTHBOPEUNBOCTHU: €CITH MOJEIh AITOPUTMOB A U METOJ 00y4e-
HUS [\ TOJOOpaHbl MPAaBUIBHO, TO HACTPOWKA MApaMETPOB MOJIEIIH MO PA3IUYHBIM MPEICTABUTEb-
HBIM TI0JT BBIOOpKAaM [OJDKHA MPHBOIWTH K OJMHAKOBHIM HIIM MOYTH OJAMHAKOBBIM aJITOPUTMAaM.
Kputepun perynspuzanuy — HaJIOKUTh OTPAaHHYSHHS Ha BEKTOP MapaMeTPOB allrTOpUTMa, MO0 BBE-
cTH mrTpad 3a BHIXOJ BEKTOpA MapaMeTpoOB U3 HEKOTOPOU AOMyCTUMOI o6sacTu (Hampumep, 4Toobl
HOpMa BeKTopa mapaMeTpoB || a|| B anropurMe a = W(X{) He cTaHOBHJIACH CIUIIKOM OoubIoit). Kak
MPaBUJIO, UCTIOJIB3YETCsI COBOKYIHOCTh KpuTepueB. lIpakTuueckas pekoMeHJalus — oToopaTh He-
KOTOpOE KOJIMYECTBO JIYUIIUX METOAOB MO KPUTEPUIO CKOJIB3SIIET0 KOHTPOJIS; @ U3 HUX BBIOpATh
TOT, JUIi KOTOPOT'O KpUTEpPHUIl perynsapusanuu (J1u00 KpuTepuil HEMPOTHUBOPEUMBOCTH) MPUHUMAET
HauMEHblIee 3HaueHue. 3aja4a 0Toopa HHGOPMATHUBHBIX ITPU3HAKOB COCTOUT B clieaytoleM. bynem
CUMTaTh, YTO OOBEKTHI ONMHUCHIBaIOTCS HaOopoM npusHakoB F= {fl,..., fn}. Bektop fl1(x), ..., fn(x) €
D1 x ... x Dn, rae Dj — MHOXeCTBO JONMyCTUMBIX 3HaUYCHHUN Npu3HaKa fj, Ha3bIBaeTCS MPU3HAKO-

28



BbIM omnmcanueM oobekTa X. Ilycts G € F mpousBosibHOE TTOJAMHOXKECTBO MPU3HAKOB. bynem 060-
3HauyaTh yepe3 WG mMeToa o0ydeHHUs, KOTOPbIH CTPOUT aITOPUTMbI, UCIIOJIb3Yys TOJIBKO MPU3HAKH U3
noamHoxectBa G . bynem npeanonarate, yto MeToq WG BHIOMpAET aIrOPUTM M3 MOJENU alrOpHUT-
MoB A(G ), ucnosip3yronieit Toinpko npusHaku u3 G . Uucino ucnosb3yeMbix npu3HakoB |G | Oygem
Ha3bIBaTh clokHOCThIO Mozenu A(G ).[Ins orOopa MHGOPMATUBHBIX MPU3HAKOB HCHOIB3YIOTCS
paznuunbie Metozbl:- [lonusiii nmepedop. [locnenoBarenvbHoe n00aBiIeHUE MPU3HAKOB — MPOCTast
CTpaTerus >kaJHOr0 HAaMCKOPEHIIIEeTo CITycKa: ajJropuTM a00asiser k Habopy G 1o ogHOMY MpHU3Ha-
Ky, KOl pa3 BEIOMpasi TOT MPU3HAK, KOTOPHIA MPUBOAUT K HAWOOIBIIIEMY YMEHBIICHUIO BHEIII-
Hero kputepusi. Bo3aMOXXHO Takxke MmocienoBaTeiIbHOe yAaJeHHe MPU3HAKOB U3 MOJIHOTO Habopa, a
TaKk)ke KOMOMHALIMS — aITOPUTM IOCIIEI0BAaTENbHOrO Ao0aBieHus—yaaneHus.- [loctpoenne u 06xon
JiepeBa BO3MOXKHBIX HAaOOpOB MPU3HAKOB. BepinHbl gepeBa COOTBETCTBYIOT HabOpaMm IMPHU3HAKOB.
KopneBas BepiirHa cooTBeTCTBYET IycToMy Habopy. Kaxapiit nouepnuii Habop oOpaszyercs myTém
MIPUCOSAMHEHHUS] HEKOTOPOTO MPU3HAKA K POIUTENbCKOMY Habopy. UToObl n3bexaTh MOSBICHUS B
JiepeBe OJMHAKOBBIX HAOOPOB, OTIIMYAIOIIUXCS TOIBKO MOPSIKOM MPU3HAKOB, K JTIOYEPHUM Habopam
MIPUCOSAMHSIOTCS TOJIBKO T€ MPHU3HAKU, HOMEPA KOTOPBIX MPEBBIMIAIOT MAKCUMAIIBHBIN HOMED TIPH-
3HaKa B POAMTEIHCKOM Habope. Kak M3BeCTHO, CyIIECTBYIOT JBE CTPATETHUH MOJIHOTO 00X0/1a Jaepe-
Ba: nouck B riyouny (depth-firstsearch, DFS) u nouck B mmpuny (breadth-firstsearch, BFS). O6e
MO3BOJISIIOT BBOJUTH Pa3IMYHbIE SBPUCTHUKH IS COKpAIICHUs Tiepedopa. - [ eHeTHIeCcKuii alnropuTM.
[IepBoe mokosieHne HAOOPOB reHepupyercs ciaydailHeiM oOpa3zom. K »aTum HabopaM mpUMEHSIOTCS
orepaly CKpelIMBaHus U MYTallUd JUIS TMOPOXKACHHs OOJIBIIOTO YMcia HOBBIX HaOOpOB. 3aTem
MIPOU3BOJIUTCS .CENIEKIIHUS: BO BTOPOE MOKOJIEHHE OTOMPAIOTCS TOJNbKO B HabOpOB, mydmmx mo 3a-
JaHHOMY BHelHeMy KpuTepuio Q. Ko BTOpoMy MOKOJICHHIO TaK)Ke MPUMEHSIOTCS OMepaIi CKpe-
[IMBAHUS, MyTalliN U CEJIEKIINU, U TIOPOXKIACTCS TPEThe MOKOJICHHE. DBONIOIMOHHBIA TIPOIIECC Ie-
PEXOIUT OT IMOKOJICHHsI K IMOKOJCHHIO IO TeX TOp, NMOKa HE HACTYMUT CTarHaius, T.e. KayecTBO
Jydiiero Habopa B MOKOJICHUH TIepECTaHeT yiydinaThes. - CiiydailHbIi MOUCK ¢ amanrtanueit. Eciau
YIPOCTUTHh TCHETUYECKUH aJITOPUTM, OTKA3aBIINCHh OT CKPEIIUBAHUS, TO TIOTYIUTCS aITOPUTM CITY-
qaifHoro moucka (stochasticsearch). Knactepuzanus npusHakoB. MeToabl KllacTepu3aluy B 00IIeM
cllydae MO3BOJISIIOT pa3OuTh BHIOOPKY OOBEKTOB Ha KJIACTEPHI, COCTOSIINE U3 CXOKHUX OOBEKTOB, U
BBIETTUTH B KaXKJIOM TPYIINE 10 OJHOMY HanOoliee TUMTMYHOMY MpeJCTaBUTeNt0. To ke caMmoe MOXK-
HO TpojieiaTh W C MPU3HAKAMH, €CIHU OMPEAeNUTh (YHKIMIO PACCTOSHHUS MEXAY MpU3HAKaAMHU,
HarmpumMep, 4epe3 KodPUIIUEHT KOPPETSAIUN W METPUKY XeMMHHTA. - MeTO bl MaTeMaTHIeCcKO-
ro TmporpaMMupoBaHus. Mcmonb3yroTest it oTOopa MPU3HAKOB, TJIABHBIM 00pa3oM, B JMHEWHBIX
MOJIENISIX perpeccur u Kiaccudukanuu. [1o cymiecTBy, 3/ech TaKkke peann3yercs nepedop mpu3Ha-
KOB, HO TIepeOOop BHYTPH CTAHJIAPTHBIX MPOIIETYP MATEMATHIECKOTO TPOrPaMMHUPOBAHUS ITPH TIOKC-
K€ aKTUBHBIX orpaHuueHuil. bonee moapoOHO co crnenndukoil MpUMEHEHUsT METOJJOB MOKHO O3Ha-
koMuThcsi Boponnos K.B. Kypc nexkuuii Mammnnoe obydenue, B pasaene «Kpurepuu Beibopa Mo-
nenei ¥ MeTobl 0TOOpa MPU3HAKOBY.
3AJJAHUE HA ITPAKTUYECKYIO PABOTYH NMNOPAJOK BbIITIOJIHEHUSA

1. BeibpaTh ipeaMeTHY0 00J1acTh U HAaOOp JAaHHBIX, COTIIACOBAThH BHIOOD C MPEMoJaBaTEeNIeM.
MOo’HO UCIIONIb30BaTh perno3uTopuii pecypcahttp://archive.ics.uci.edu/ml/.

2. BeiOpatp anroputM oTOOpa MPHU3HAKOB, COTIACOBATH BEIOOP C TPENOIaBaTEIICM.

3. Peanu3oBarh alropuT™ 1o oTOOpY MPU3HAKOB Ha BBIOpAaHHOM Habope JaHHBIX. BriOop
croco0a peanr3aluy alropuTMa MpeoCTaBIsIETCs] 00yJaroneMycs.

4. [TpoBepUTh KaueCTBO PEATM30BAHHOTO OTOOPA MPU3HAKOB C MOMOIIBIO OJTHOTO U3 KPUTE-
pueB

KOHTPOJIBHBIE BOITPOCBI
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1. Yro Takoe HOpManMU3aIus JaHHBIX?

2. Ilepeuncnute OCHOBHBIX MPEUMYIIIECTBA OTOOpa MPU3HAKOB?

3. B uem ocHOBHas uzest 0TO0pa MPU3HAKOB C MTOMOIIBIO TeHETUYECKOTO aIropuTMa’?
4. B 4éM OTJIMYUs BHYTPEHHUX U BHEIIHUX KPUTEPUEB?

JlaGopaTopHas padora Ned./lepeBbsi pemeHuii

Lean padoThi:

Peanu3oBaTh U cpaBHUTH J1Ba Pa3HBIX AJIFOPUTMA JEPEBHEB PELIEHU.

BunapHoe pemaroiee 1epeBo — 3TO aJTOPUTM KJIACCH(PHUKAIINHU, 33aI0LIHICS OMHAPHBIM JEPEBOM,
B KOTOPOM KaX10M BHYTpeHHeH BepirHe v € V nmpunucan npeaukat Bv: X — {0, 1}, kaxaoii Tep-
MUHAJILHOU BepHInHE vV € V mpumnucano uMs kinacca cve Y . [lpu knaccudpukanmm oobexTa X € X
OH IIPOXOJIUT MO JAEPEBY IYTh OT KOPHS JO HEKOTOPOTO JIUCTA, B COOTBETCTBUU C AJIITOPUTMOM 1.

Uy

L, Ly

Adaroputm 1. Knaccudukanus o0bexta X € X OMHAPHBIM PEHIAONUM JEPEBOM

1: 6 = vO0;

2: noxa BeplMHA V BHYTPEHHSS
3: ecm Bv(x) = 1 wo

4: v := Ry, (nepexon Enpaso)
5: mnHaue

6: v := Ly; (nepexonm BJieBO)
7: BEepPHYTE Cv.

OOBEKT X TOXOIUT IO BEPIIUHBI V TOTJA U TOJIBKO TOT/Ia, KOTJa BBITOIHIETCS KOHBbIOHKIMS Kv(X),
COCTaBJICHHAsl M3 BCEX MPEIUKATOB, IPUIIMCAHHBIX BHYTPEHHUM BEpILMHAM JIepeBa Ha MMyTH OT KOp-
Hs v0 110 BepmuHbI v. EcTecTBeHHOE TpeboBaHHE MaKCUMU3ALUK MHPOPMATUBHOCTU KOHBIOHKITUN
Kv(x) o3HauaeTr, 4yTo Kax/aasi U3 HUX JIOJDKHA BBLACIATH KaK MOXKHO OOJIbIlle 00y4aromux 00beKTOB,
JIOMyCKas MPHU 3TOM KaK MO>KHO MEHbIIIE OIMOOK. 3ajaua NOCTPOCHUS IepeBa MUHUMAIbHOM CIIOXK-
HOCTH, TNPaBUJIBHO KJIacCU(UIMPYIOLUIETO 3a/JaHHYI0 BBIOOPKY, B oOmiem ciydae siisercs NP-
noJTHOM 3a1aueil. Ha nmpakTike NpuMEHSIOT pa3InyHble 3BPUCTUKU. B naHHO# nmpakTudeckoil pabo-
T€ paccMaTpuBaeTcs aaroputm 2 noctpoenus pemraromero aepesa ID3 (InductionofDecisionTree).
Nnes anropuT™ma 3aKkiirodaeTcsi B OCIEI0BATEIFHOM APOOJICHUN BRIOOPKH Ha JIBE YaCTH JI0 TE€X TOP,
MOKa B Ka)/J0W 4acTH He OKaXXyTcsl OOBEKThI TOJBKO OJHOIO Kiacca. AJTOpPUTM 3alHCHIBAETCS B
BUJE pekypcuBHOM mpornenypsl LearnID3, koTopas cTpouT aepeBo mo 3aaaHHoi nmoj BeiOopke U.
Jl1sl TOCTPOEHUs MOJTHOTO I€peBa OHA MPUMEHSIETCSl KO BCel BBIOOPKE M BO3BpAIlaeT yKa3aTelb Ha
KOpeHb nocTpoeHHoro aepesa: v0 := LearnID3 (X{).

Aaroputm 2. PekypcuBHBIH alropuT™ CHHTE3a OMHAPHOTO pematoniero aepesalD3
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Bxoxn: U — oByuawmast Belbopka; B — MHOXeCTBO 3JIEMEHTAapPHBIX
NpenmMKaToR ;

Brxon: BOBEpallaeT KOPHEEYH BEPUMHY OepeeBa, INOCTPOEHHOTIO
no Bmbopke U;

1: NOPOLEIOYPA LearnID3 (U);

2: ecnu Bce o6wmexTH M3 U JjlexaT B OOHOM KJjlacce Cc € Y
TO

3: cosOaTk HOBBIM JIUCT V;

4: Cv = C;

5: =BepHyT® (V)

6: HaWTM HDpegMKaT C MaKCHMMAaJIBEHOM MHOOPMaAaTMEBHOCTEI:

B := arg max I(B, U); BEB

7: pasbure BHOOPKY Ha gee uwacTu U = Uo)UU: no mpemuxary
B:
U := {x €U : B(x) = 0};
Ul ;= {x EU : B(x) = 1};
8: ecmm U0 = @ mwim Ul = J wo
9: coB3gaTe HOBBM JHUCT V;
10: cv := KJjJacc, B KOTOPOM HaxoOUTCsa OOJBIMHCTBO OOB-

exToB M3 U;
11: muaue
12: cospmaTk HOBYKH BHYTPEHHKOKN BEepPUMHY V;

13: pv = B;
14: Ly := LearnID3 (Up); (mocTpomTe JIEBOE NOIOEPEEO)
15: Rv := LearnID3 (U:1); (mocTpomMTe nOpaBOe€ HNOLOEPEEO)

16: BepryTE (V)

[Tpo6nembl, BOZHUKAIOIIME TPH PEATH3AINN AJITOPUTMA:

I11. Kak ompenenutb WHGOPMATUBHOCTH Npeaukara? — 2 BapuaHTta. TouHbld kputepuit @uiiepa
OCHOBAH Ha BBIYMCIICHUH BEPOSTHOCTH peaTU3alliy Mapbl COOBITHI: HH)OPMATHBHOCTh MPEIHKATa
d(X), pa3ensoumero coobITUs MPABUIBLHOIO OOHAPYKEHUS PC HY)KHBIX OOBEKTOB U IPABUIBLHOTO HE
oOHapyxeHHst NC HeHyKHBIX 00bEKTOB, OTHOCUTEJILHO Kilacca ¢ € Y 1o BbiOOpKe XL

C‘g:‘{r_) Cﬂz{r"

Cg:iﬁ)*"dr’]

[ =

I.(p, X*) = —In

B ClIydae MpOM3BOJBHOIO YKcia KiaaccoB Y = {1, ... ,M}
prl M
CPI "‘CPM'

I(p,X')=—In
(@, X7) c’
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rae P. - uucio 06bekToB Ki1acca ¢ B BeIGopke X', U3 HUX pe 0OBEKTOB BBLIEIAIOTCS
npeauKaTom @, p =pl+...+pM.

DHTpONUIHBIA = UHGOPMAITMOHHBIM KPUTEPHUM OCHOBAH HA CPABHEHUH
YHTPOINUH (MATEMATHYECKOIO OKHMAAHUS KOJIMYECTBAa MH(OpPMALIMU) O BEIOOpPKE
110 ¥ 1ocJie npuMeHeHus npeaukata ¢. Eciu B BeiOOpke ecTh P 00beKTOB Kitacca
¢ 1 N OCTalnbHBIX, TO €€ YHTPONUS paBHA
1% P.Ny——_F P N N

P+N
Ecmu npenukat @ Beiiesnn p o0bekToB U3 P, mpuHapexammx knaccy ¢, u n 00b-
eKTOB 13 N, He MPUHAJISKAIIUX KJIACCY C, TO SHTPOMHS BRIOOPKH TIOCIIE TOTyde-
HUS 9TOM UH(MOpPMAIIUK CTaJIa PABHOU

éD(Pstpan):LM){(pan)"' P+N_p_n1)I(P_p3N_n)'
P+ N P+N

Toraa suTponuitHbIA = UH)OPMAITMOHHBIN KPUTEPUA 151 IBYX KIACCOB BBO-
JTUTCA KaK
[Gain(p,X')=H(P,N)—H (P, p,N,n),
a st 0OJIBIIIOTO YUCIIa KIIACCOB — KaK

I, X) =Y h (?) - {;Zh ([;_ﬂ) a

ceY ceY

{t—p P: — pe
h|——).
¢ ;.’(f—p)

vie BBejieHa pyHkmusa h(z) = —zlog, z.
(**)

[12. Ha mare 6 Anropurma 2 BeiOMpaeTcst npeaukar [3 u3 3aaHHOro ce-
melicTBa B, 3apatoniuii MakcuMaabHO HH(POPMATUBHOE BETBICHHUE JIEPEBA — pa3-
ouenue BeIOOpKHU HA JiBe yacTu U = Uy U U,

Ha npakTuke npuMeHsI0TCs pa3IudHbIE KPUTEPUH BETBIICHUS.

1. Kputepuii, OpueHTUPOBAHHBIN HA OT/ICJICHHUE 3aJITAHHOTO KJlaccac € Y .
I(B, U) = max I.(B, U), ceY.
2. Kputepun, OpueHTHPOBAHHBIC HA OTJEIICHHE CPa3y HECKOIBKHX KIacCcoB — (*)
u (F%).
3. D-kputepuii _ 4ucio nap 0ObEKTOB U3 Pa3HBIX KJIACCOB, HA KOTOPBIX MIPEIUKAT
B mpuHuMaeT pa3Heie 3HaUeHUs. B cioydae IByX KJIaCCOB OH UMEET BU/I
I(B, U) = p(BYN — n(B))+ n(B)(P — p(B))-
JIpyrue BapuaHTbl KPUTEPUEB MOKHO HAWTH B [2].

[13. Kak BbIOpaTh yCa0BHS JeIeHUsI BBIOOPKU B KAXKIOM y3ie?

Ha mpakTuke B KauecTBe 3JIeMEHTapHBIX MPEIUKATOB Yallle BCEro OepyT
npocTteie noporoseie ycnoBus Buaa (x) = [fj(x) >< dj]. Konbsronkmuu, cocras-
JIEHHBIE U3 TAKUX TEPMOB, XOPOLIO HHTEPIIPETUPYIOTCA U JTOMMYCKAOT 3allUCh HA
€CTEeCTBEHHOM si3bike. O/IHAKO HUKTO HE 3alpeniaeT UCMOJIb30BaTh B BEPIINHAX
nepeBa J00bIC pa3AesiolInie MPaBUiia: Miaphl, TUIIEPIUIOCKOCTH, B, BOOOIIIE T0-
BOpsi, IPOU3BOJIbHBIE OMHApHBIC Ki1accudukaTtopel. Korma momiHocTs |B| He Be-
JIMKA, 3T 3a/1a4a peniaeTcs MoJHbIM epedopoM, 1aNbIlIe HYKHbI IBPUCTHKHU.
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[14. Kak ynanuTe moaaepeBbsi, UMEIOIINE HEIOCTATOYHYIO CTAaTHCTHYE-
CKYI0 HaJI&KHOCTR? = mpoliiemMa peayKIuu PEHIaIUX AEPEBbEB.

Haubonee pacnpocTpaneHHbBIE IBPUCTHKH:

[Ipenpenykius (pre-pruning) Uin KPUTEPUil PAHHETO OCTAHOBA JIOCPOYHO
IpeKpanaeT AajJbHEeHIIee BETBICHHE B BEPIIMHE JIepeBa, eciu UHGOpPMATHB-
HocTh I(B3, U) nyst Becex mpeaukatoB B € B Hike 3a1aHHOTO MMOPOTOBOT0 3HAUCHHUS
I,. Jlns sroro Ha mare 8 ycnosue (UO = I unu Ul = &) 3ameHsieTcs ycioBuem
I(B, U) <1,. ITopor I, siBnsieTcs ynpaBisitoniuM mapaMmeTpoM METO/1a.

[Toctpenykius (post-pruning) npoOCMaTPUBAET BCE BHYTPEHHUE BEPIIIMHEI
JiepeBa ¥ 3aMEHSET OTACIbHBIC BEPIIUHBI IMOO OTHOM U3 IOYEPHUX BEPIIUH (TIpH
9TOM BTOpas JOYEpPHsi yAansiercs), 1u00 TepMUHANIBHOM BepmuHou. [Ipomecc
3aMeH MPO/I0HKAETCA A0 TEX MOop, MOKa B AEPEBE OCTAIOTCS BEPIINHBI, YAOBIIE-
TBOPSIONINE KPUTEPHUIO 3aMeHbl. Kputepuem 3amMeHbl SBISETCS COKpaIlleHUE
YHClla OIIMOOK Ha KOHTPOJIBHOHM BBIOOPKE, 0TOOpAHHOM 3apaHee, U HE Yy4acTBO-
BaBuIed B 00yueHun aepeBa. CTaHIapTHAsT PEKOMEHALUS - OCTABISATH B KOH-
Tpoiie 0koio 30% 0OBEKTOB.

Jlns peanuzauuu NOCTPEAYKLUMHM KOHTpOibHAas BeIOOpka Xk mpomycka-
€TCA 4epe3 MOCTpOeHHOE AepeBo. [Ipu 3TOM B Kak10M BHYTPEHHEHW BEPIIMHE V
3aIIOMHUHAETCS MOJIMHOKECTBO S, € X MONaBMIMX B HE€ KOHTPOJIbHBIX 00BEKTOB.
Ecimu Sv = J, 10 BepinHa v CYUTACTCS HEHAAEKHOW M 3aMEHSIETCS TEPMHHAITb-
HOM 10 MaKOPUTAPHOMY TMPABHITY: B Ka4eCTBE C, OepéTcs TOT Kiacc, OObEKTOB
KOTOpOTo 0oJbIlle Bcero B o0ydaromiei moaseioopke U, MpUIIenIeii B BEpUIUHY
v. 3areMm i KaKJI0M BHYTPEHHEH BEPIIMHBI V BEIYUCISIETCS YUCIIO ONTHOOK, TO-
JIy4EHHBIX MPHU KITaCCU(UKAIIUHA BBIOOPKH SV CIIETYIOMUMH CIIOCO0aMHU:

1) r(v) - knaccudukanus noaIepeBOM, paCTyIITUM U3 BEPIIHUHEI V;

2) r.(V) - KnaccupuKaus MOAAECPEBOM JICBOM JOYEPHEH BEPIIUHEI L;
3) rr(V) - knaccudukaus NOAAECPEBOM MPABO TOUEPHEH BepIIUHbI R, ;
4) r(V) - OTHECEHHE BCEX 0OBEKTOB BEIOOPKH Sy K KIaccy ¢ € Y .

OTU BEJIMYMUHBI CPABHUBAIOTCS, U, B 3aBUCUMOCTH OT TOTO, Kakas U3 HUX
OKa3ajach MUHUMAJIbHOM, TPUHUMAETCS, COOTBETCTBEHHO, OJTHO U3 YETHIPEX pe-
LICHUU:

1) coxpaHuTh MOJIEPEBO BEPIIUHEI V;

2) 3aMEHUTH MOAACPEBO BEPLINHEI V TIOAICPEBOM JICBON JOUYCPHEH BEpIIUHEI Lv;
3) 3aMEHHUTH MOICPEBO BEPIIUHBI V TOIEPEBOM MPABOI TIOYEPHEH BEPIITUHEI
Rv;

4) 3aMEHUTH TO/ICPEBO V TEPMUHAIIBHOW BEPIIMHON Kjacca ¢ = arg min ry(v).
cey.

[Ipennpocmotp (look ahead) 3akimrouaercs B Tom, 4ToObI HA are 6, BMe-
CTO BBIYUCJICHUA HH(OOPMATUBHOCTH 71 KaXXa0T0 3 € B mocTtpouTs moanepeBo
He0O0b110M TJTyOrHbI h. BO BHYTPEHHIOIO BEPIINHY V IOMENIAETCS TOT MPEAUKAT
[, mpu KOTOPOM MOAAEPEBO JAOMYCKAET HAUMEHBIIIEE YHCIIO ONIMOOK. DTOT aJro-
pUTM paboTaeT 3aMeTHO JOJbIINE, HO CTPOUT OoJiee HAAEKHBIE W TMPOCTHIE
JIepEBbA.
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SAJJAHUE HA ITPAKTUYECKYIO PABOTYMU ITOPAAOK BbITIOJIHEHUSA

1. BbiOpaTh cTaTUCTUYECKUM Psifl, MOAXOASIIUMN JIJIsi MOCTPOEHUS JIepeBa pelie-
HUI, BBIJCINUTh HA HEM O0YYaroUlyl0 U KOHTPOJbHYIO BBIOOPKY, COIJIacoBaTh C Ipe-
[I0/1aBaTEJIEM.

2. PeanuzoBath anroput™ 2. B xoae peanuzaiuu aliropuTMa BeIOpaTh CriocoObl
pemienus npobnem I11-I14, mpuuem xots Ol OAHY U3 MPOOJIEM PEUIUTH IBYMS CIIOCO-
O6amu.

KOHTPOJIBHBIE BOITPOCHI

1. Kak nepeBbsi peuieHuil, Tak U riIyOOKHE HEUPOHHBIE CETH SIBJISIFOTCS HEJIH-
HEUWHBIMU KJIACCU(PUKATOPAMH, T. €. OHM Pa30OMBAIOT MPOCTPAHCTBO MOCPEICTBOM
CJIIOKHOM TrpaHuLpl pemieHuid. [loueMy B TakoM cCiy4yae MOJEb JEpEBA PEIICHHI
HACTOJIbKO MHTYUTUBHO NOHSTHEE IITyOOKOM HEHPOHHOM CETH?

2. YUem oTnuyaroTcs ajaropuTMbl JEPEBbs PEMICHHS OT APYIHMX ajJrOpUTMOB
Kiaccudukanuu?

3. OnumuTe TOCTOMHCTBA U HEJOCTATKU PEIIAIONINX IEPEBLER?

4. Yo Takoe pemiaroiiee 1epeBo?

JlaGopaTopnas padora Ne3.HeiipoceTeBoe pacno3HaBaHue Me4aTHbIX CHMBOJIOB

eab pabdoThI:
HccnenoBanne BO3MOXKHOCTEN paclio3HABAHUA MEYATHBIX CUMBOJIOB C IIOMOIIBIO
HEWPOHHBIX CETEH, a TAKIKE IMOCTPOEHNE HEUPOHHBIX ceTell B cpene MATLAB

Ha6op sTanonnbsix 00pa3oB 3agaeTcs npenogaBareiem. [I[pumepom Takoro Habopa
SBIISIETCS TIOCTIEAOBATENBHOCTE U3 AecaTu 1udp ot 0 10 9. B aTOM mpumepe uncio
o0OpazoB M=10. B ciyuae, korjja Ka>xJplif Ki1acc 00pa3oB XapaKTepu3yeTcs JUIIb
CBOHIM 3TaJIOHOM, UMEEM YHCJIO KJIACCOB, Takke paBHOe M. Kaxabiit 06pa3 dhopmu-
pyetcs B Bujie rpaduueckoro (aiina B 6utoBom popmare. Tun daiina (pacmmpenue)
ompenensieTcs ucnoibdyembiMu B cperie MATLAB tunamu rpadudeckux daityios.
PexomeHyeTcs MCmoib30BaTh pacimupenue tif.

Jlist coznanust rpadudeckux GaiaoB 00pa3oB yI00HO UCIIOIB30BATH CPEIY
“AdobePhotoshop”. B aTom ciyuae npu co3aannu Kaxaoro (aiiiaa Heo0X0IuMo
IpoJeaTh CIEAYIONIYIO TIOCTIEA0BaTEIBHOCTh Oneparii: 1) co3maTe HOBBIN Qaii, 3a-
JIaB €To MmapaMeTphI:
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- UMA : XXXX:

2

- IUPUHA: N1 nwukceneii;
- BBICOTA: N2 mnuKcenei;
- [IBETOBOM PEKUM: OUTOBBIN (hopMar.

[Ipu 3TOoM 3Hauenust N1, N2=8...20 3agarorcs npeno/jiapaTeiemM.
2) UCTIOJTB3Y Sl HHCTPYMEHTHI THINa « Kuctey, «JlacTuk» u Ap. co3aats TpedyeMblii
o0pa3 cumBona.
3) ¢ nomouIpr0 KoMaH bl «COXpaHUTE KaK» COXPAaHHTH CO3/1aHHBII 00pa3 B BHJIE
daiina Tuna fif B 3a/JaHHOM MpernojaBaTesieM narnke.

Ha puc. 4.1 npuBeneHsl npumepsl rpa)uuyecKuX CUMBOJIOB LH(P npH
N1=10, N2=12 nukc.

0123456783

Puc. 4.1. [Ipumepsl rpaduuecKux CUMBOJIOB LD

2. Co3nanue u od0yuenne HC B cpene MATLAB

Ha nannowm srane BeinosiHeHue padotsl B cpeae MATLAB npoussoautcs
C MOMOIIIBIO NPOrpaMMBbl S¥_newff , KoTopas peajiu3yer ciejyroime GyHKIum:

- (hpopMupoOBaHHE YHCIIOBBIX MAaCCHBOB 3TAJIOHHBIX 00pa3oB, HCIOIb3Ye-
MBIX B KaueCcTBe 00y4arouux;

- MOJTOTOBKA JaHHBIX, HEOOXOIUMBIX ISl CO3[IaHHUs HEHpPOHHOU ceTH

(HC);

- coznanne HC, 3aganue napamerpoB o0yuenunss HC u o0yuyenune HC.

DrtanoHHbId 00pa3 KamI0ro CHMBOJA MPEJCTABIIeH B BHJE BEKTOpa-
cronidbua [N,1], yucno smemMeHToB N KOTOPOrO paBHO YHCIY NPU3HAKOB (MHa4e
ropops, N — pa3MepHOCTh IIPOCTPAaHCTBA NPH3HAKOB). Takoil BekTOp-cTo)IOE
bopmupyeTtcs U3 IByMepHOro MmaccuBa-n3o0paxkenus [N1,N2], koTopslii, B CBOIO
ouepelb, GopMHUpyeTCs NPU CYUTHIBaHUHU rpadudeckoro daiiia obpasza ¢ nomo-

MBI KOMaH/I:

imread (FILENAME) - npouenypa urenus rpadudeckoro ¢aiina;

X =reshape (A,[N,1]) - npoueaypa npeoOpa3oBaHUsI JIBYMEPHOI0 MAacCHBA
A[NI1,N2] B oqnoMepHBIii BekTop-cTosiden X[N,1], rae N=N1*N2.
[Tpouenypa ymMHOXKEeHHsI MacCHBA HA | MPHUBOJIUT K CMEHE TUIIA JIEMEHTOB

MaccuBa ¢ logical (Juis 3memeHTOB OMTOBOTO hopmaTa) Ha double.

Jns ynosnerBopurensHoi padotel HC HenocratouHo (opmupoBaHus

JIMIITE OJHOTO 00yYaromiero odopasa Juis KaxJ0ro Kiacca (Turna cuMBoJia) o0pa-

30B. DTO CBSI3aHO C Te€M, YTO pacrio3HaBaeMble o0Opa3sbl (Ha 3tane padorsl HC B

peX)XuMe pacro3HaBaHUsl) BCEra OTIIMYAKTCS OT 00YUYAIONIMX 110 PSIY MPUYHH:

- pa3nuune WpH(TOB U CTUIIEH NTeYaTHBIX CHMBOJIOB;
- IOTPENIHOCTH CKAHUPOBAHUS M HETOYHOCTHU COBMELIEHUs CHMBOIIA

M OKHAa CKaHHUPOBAHUS;

- HU3KO€ Ka4yecTBO NedyaTH, JedekTsl Oymaru u T...
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B cuny ykazaHHBIX OPHYHH JUIS HAJIEKHOIO pacno3HaBaHus oopazos HC
cieayer o0ydyaTh Ha JIOCTATOYHO IMPEJICTABUTEILHOM MHOXKECTBe 00pa3oB, BXO-
JAIIUX B OJUH U TOT 3Ke KJ1acc.

B nporpamme sr_new([f dhopmupoBaHHe NONOJHHUTEIBHBIX 00YUYarOIIMX
00pa30B MPOM3BOJIUTCA MYTEM HE3HAYUTEIbHOIO MCKAXKEHHS ITAJTOHHBIX 00pa-
30B, CUMTBIBaeMbIX U3 rpadguueckux ¢aitioB. MckaxeHnue oOpa3za-iTaaoHa Kax-
JIOTO KJacca peanu3yercs MmyTeM J00aBJieHHs K HeMY paBHOMEpPHOro (o Iuio-
maan u3oopaxeHus ) myma tuma «Colb U repery, npeacTaBIIsomero codoi ciy-
YailHOe HCKaKeHHe OTJeNbHBIX MMHuKcelled H3o0paxkeHus. CTeleHb UCKaKeHUs
xapakrtepusyercs yuciiom p=[0;1], onpeaensiromumM 101K UCKAKEHHBIX MHUKCE-
nen.

Takoii nmoaxox mpu QopmupoBaHuH 00pa30B MO3BOISAET, BO-NEPBBIX,
OBICTPO MOJIYYaTh 00JIBIIOE YHCIIO 00YUaAKIIHX 00pa30B, H, BO-BTOPLIX, peryJiu-
poBaTh (MyTeM H3MEHEHHs 3HAaYeHHUs p) CTerneHb pazdpoca MHOKecTBa 00Pa30B B
npejenax oHOro Kjiacca.

[ToaroroBka gaHHBIX, HEOOXOAUMBIX JUTs co3aanus HC, BkmrodaeT B ceOs:

1) dbopmupoBanue jBymMepHOro Maccupa obOyqaromux odpazor XR[N. K], kax-
IBIH cTOJIOEL KOTOPOro IpeacTasiser codoit Habop N npu3HakoB 0AHOTO 0Opa3sa,
a yuciio ctonduor K paBHo yncny obydaroniux odpa3os;

2) popmupoBaHHEe IBYMEPHOr0 MaccuBa KejaeMbIX OTKIMKOB YR[NY. K], rae
NY — yucno Beixonos HC (t.e., unciio HelipoHOB BIXOAHOTO cios); K — uucno

obyuaromux oopazor. Otknuk YR[:.k] (B o0mem ciyyae — BekTop-crondeir) co-
oTBercTBYeT k-My oOy4yaromemy odpasy — Bekropy XR[:k];
3) dbopmupoBanue nByMmepHoro Mmaccusa R[N,2], onpenensitoiiero MUHUMAaJIbHOE
R(n,1) u makcumansHoe R(n,2) 3HaueHue n-ro npusHaka, n=1,...N.
Co3znanue HC. B obwmem cnygae HC mnef co3pmaercs ¢ mOMOLIBIO KO-
MaH]IbI:
net = nnnnn (P1,P2,...PL), rae
— nnnnn — tan HC;
— P1,....PL — napamerpsr HC.
B nacrosmieit padore ucnons3zyercs HC tuna mHorocnoiiHoro nepceri-

TpOHa Ilvef, KOTOpas 3amacTcA KOMaH,I['Dﬁf
net = newff (R, [Al1 A2 ... AL], {F1 F2 ... FL}, BTF, PF), rze

R - MAacCHB MHHHMMAJIbHBIX H MAKCUMAJIbHBIX 3HAYEHHI BXOHBIX HEHPOHOB
(IpU3HAKOB);

Al - 4HCJIO HEHPOHOB 1-T'0 CJI0sl, HAYMHAS C IIEPBOr0 CKPLITOro cios, i=1,...,L;
Fi - (ysKIMs akTHBallMH HEHPOHOB 1-TO CIIOA, [0 YMOJTYAHHK) ‘tansig’;

BTF - ¢yskums oOydeHus cetu, no ymoirdaHuw ‘trainlm’;

PF - xpurtepuii 0CTaHOBKH, 110 YMOJIYaHUIO ‘Mmse’ (MHHHMYM CKO).
JlononHuTeNbHBIE TAPAMETPbI, HCIOJIb3YEeMbIe MIPH CO3/IAHUH CETH:
net.performFen="msereg’ - o0yuenne HC npou3BOAHTCS C MOMOLIBIO METOAA

peryisipu3ainuu;

net.performParam.ratio=0.1 - 3HadeHue napamerpa perysipu3aluu,;
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net.trainParam.show=5 - YHCJIO 310X, Yepe3 KOTOPOe MPOU3BOIUTCS BBIBO/I
napaMeTpoB MpoLeIypbl O0yUYeHHS;
net.trainParam.epochs=500 - makcumansHOe yucio 310X npu obyyenun HC;
net.trainParam.goal=0.02 - 3Ha4YeHHe LeeBoi (PYyHKUUH, 110 JOCTHKEHUH
koToporo npotecc ooydenuss HC npekpaiaercs.
[Tpouecc obyuenus HC 3anyckaercs KoMaHIOIA:
net = train (net, XR, YR).

Jlns pemieHust 3a7a4 pacro3HABaHUS MEUATHBIX CHMBOJIOB PEKOMEH]IY-
eTcsl UCrosb30BaTh TpexcioiHyw HC (0auH CKpBITHIH CIIOH) ¢ YHUCIOM Helpo-
HOB:

N=120 - B0 BXOJHOM CJIIO€;
A1=20 - B CKpBITOM (ITPOMEKYTOUHOM) CJIOE;
A?=] - B BBIXO/IHOM CJIO€.

[Ipu ucronp30BaHUK OOJIBIIEr0 YKCIIa HEHPOHOB Ipoleaypa o0ydeHus
HC MoxeT 3aHSTh CIMITKOM MHOTO BpeMeHH. J[J1s peKOMEeHI0BaHHBIX 3HAUEHHIA
napameTpoB HC (B TOM 4HcCIIe H JOMOJIHUTEIBHBIX) U 00IIEM YHCIIe 00yYaromuX
obpa3or (mis Bcex 3anaHHbiX kiacco) K=100...200 spems o0yuenuss HC co-
crasiser 5...20 MUH.

3. Pacno3HaBaHue NMe4aTHbLIX CHMBOJIOB ¢ NOMOIbLI0 00yueHHoi HC

Pabora HC, 1.e. hopmupoBaHue OTKJIHKA Y NPH BXOJHOM BO3/ICHCTBHUH B

BUJIe BekTopa-crondna X[N,1] npou3BoaUTCs KOMaH/I0M:
Y = sim (net, X).

B cnyudae, korjia sxejilaeMblil OTKJIMK IPHHUMAET 11eJIOUYHMCIICHHbIE 3HAYe-

HUS1, PEKOMEH/IyeTCs UCIIOJIb30BaTh OKPYTJIEHHE /10 ONIMKaliiero nenoro, T.e.
Y = round (sim (net, X)).

TectupoBanue padotel HC npu pacrno3HaBaHUH MeYaTHBIX CHMBOJIOB C
Pa3/IMYHOM CTENEHbK) MCKAKEHHsS MPOU3BOJMUTCA C TOMOIIBI I[POrPAMMBI
sr_work , AICXOJIHBIMH JaHHBIMH JJIsl KOTOPOIl ABJISIOTCS:

SX.tif - ums rpaduueckoro (aitna obpaza-3rajiona;

N - yucno nukcenei u3odbpaxenus odpasza;

NT - uncio TecTUpyeMBIX 00pa30B, MOIYUYEHHBIX ITyTeM HCKaKeHHsI 3TaJIOHA,
P - nons uckaxennsix nukceneit [0; 1].

Ha pucynkax 4.2-4.6 npeacTaBjieHbl HEKOTOPbIE IPHMEPBI pacro3HaBa-
HUSI CAMBOJIOB, H300paxKeHHBIX Ha puc. 4.1, ¢ nomobio 0dyuennoit HC. O0yuye-
HUE TPOBOJIMIIOCH NMPHU YHciie oOydaronux obdpazoB M=10 ans kaxkaoro Bujaa
CHMBOJIAa H MapaMeTpe HCKaKeHus: cuMBoJioB p=0,1.

Puc. 4.2. HeBepHsie pacriozHaBaHusi cuMBoJIa «0», uckaxkeHHoro 20%
mryma «Conb u [lepewy, pe3yiabrar pacrno3HaBaHUs (CJIeBa HaMpaBo):
«2», «3», «5»
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L3 4%

Puc. 4.3. IlpaBunsHeie pacno3HaBanus cumsona «0», uckakenHoro 20%
myma «Coub u [lepewy, pe3ynsrar pacno3HaBaHus (CieBa Harpaso):
«0», «0», «0», «0»

Puc. 4.4. HeBepHble pacrno3HaBaHusi CUMBOJIA «4», uckaxeHHoro 20%
myma «Coub u [lepewy, pe3ynsrar pacno3HaBaHus (cjieBa Harpaso):
«3n, «S», «6»

Puc. 4.5. [lpaBuiibHbIe pacrio3HaBaHUs CUMBOJIA «4», uckaxeHHoro 20%
mryma «Coub 1 [lepewy, pesyibrar pacrno3HaBaHus (ceBa Harpago):
«@», «d», «d», «d», «d»

i &

Puc. 4.6. Pe3synbrarsl pacno3HaBanusi cHMBoJIa «8», uckaxeHHoro 10%
mryma «Coub 1 [lepewy, pesyibrar pacrno3HaBaHus (ceBa HaIrpago):
«8», «8», «6»

Pesynbratsl pacro3HaBaHus CHMBOJIOB, [pe/CcTaBIeHHbIC
Ha pUCYHKax 4.2-4.6, IeMOHCTPHPYIOT Xopollee pacno3HaBanue ¢ nomoinso HC
JlaXe MpH CHIbHOM UcKaxeHuH (nmapametp p=>0,1). /Iyt o0beKTHBHOM O1IeHKH Ka-
yectBa padorel HC HeoOX01MMO BBIYHMCIICHHE BEPOSTHOCTHBIX XapaKTEPUCTHK
pacrnio3HaBanus. [Ipu npaBunbHOM BBIOOpE MapaMeTpoB OOYYEHHs! CeTH H HC-
noJib30BaHuK He MeHee 100 oOydaronx 00pa3oB MOKHO NOJNYYUTh BEPOSITHOCTh
MPaBHILHOIO pacrio3HaBaHUs CUMBOJIOB nopsaka 0,6...0,9 (B 3aBUCUMOCTH OT
BH/Ia pacro3HaBaeMOro CHMBOJIA) Ipu napamerpe uckaxenus p=0,1...0,2.
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KauectBo pabote! HC xapakrepu3syercs BepOATHOCTSIMH [IPaBHIIBHOH Ki1ac-
cuukanuu obpa3za i-ro knacca, 1=1,...,M. OueHka BeposiTHOCTEH TPOU3BO-
auTes 1o opmyie:

- N
B, ()=—2
()=

rae Nnrr) - HHCIIO IMpaBHIIbHBIX paCHOBHaBRHHﬁ oﬁpaza 1-TO KJ1acca,

Ny - obuee unciio pacrno3HaBanuii 00pa3oB i-ro kinacca. Hucno omnpeuensiercs

JKCIIEPUMEHTAIILHO IIPH 3allyCKe IporpaMMbl  S* Work  NpH 3HA4CHHsX
=10...100.

3AJJAHUE HA IPAKTHYECKYIO PABOTY NOPAJOK BBIIIOJIHEHUSA

1. [TogroroBuTk rpaduueckue Gaiabl ITATOHHBIX 00pa30B JIJIsi CAMBOJIOB, 3a-
JAHHBIX TPEToJIaBaTeIeM, WIIM CaMOCTOSITENIbHAS TIOJITOTOBKA ATAIOHHBIX (00yUaro-
11X ) 00pa3oB MeYaTHBIX CUMBOJIOB B BUJIe HaOopa rpaduueckux (aitios.

2. B cpene MATLAB co3natek 1 00yuuts HeliporHyto ceth (HC), npegnasna-
YEHHYIO JIJIsl pacliO3HaBaHMs TIEYaTHBIX CUMBOJIOB.

3. UccnenoBaTh 3aBUCUMOCTh KauecTBa padboTel HC oT:
- CTETICHU MCKaKEHHSI CUMBOJIOB (TIapameTp p);
- YHCJIa HEUPOHOB B CKPBITOM CJIOE.

KOHTPOJIBHBIE BOITPOCHI

1. HazoBUTE OCHOBHBIC IOCTOMHCTBA M HEJJOCTATKH HEMPOHHBIX CETEH?
2. Kakue nmpakTudecKre 3aa4y pemaroTcs ¢ IPUMEHEHUEM HEUPOHHBIX CETEN?
3. HazoBuTe HeraTUBHBIE MTOCIEACTBUS NepeoOydeHnss HEHPOHHOM ceTu?

4. JlaliTe XapakTEpUCTUKY OCHOBHBIX 3TAINlOB MOCTPOCHUS HEHPOHHOU CETH?
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KoMmieKT TecTOBBIX BONPOCOB H 3aJaHU I

10 ANCHUIIIINHC HMHTEIICKTYalbHBIE CUCTEMBI

1. l'[pezmocu.mcaMn BOSHUKHOBCHHA HCKYCCTBCHHOI'0O HMHTC/UICKTA KaK HAYKH SABJIACT-
CH

2. PogoHayaabHHUKOM HCKYCCTBCHHOI'0 MHTEC/IJICKTA CUMTACTCHA

3. HanpaB.JIeHne, KOTOpO€ HE NNPUIAACT 3HAYCHUA TOMY, KAK HMEHHO MOAC/IUPYIOTCH (l)yHKIII/II/I
MO3ra siBJsieTCs

4. Tloxxoa ucnoJib3youuii 0yJjieBy ajareopy

5. Ha3oBuTe si3bIKk NPOrpaMMHpPOBaHUsI, pa3padoTaHHbI B paMKaxX HCKYCCTBEHHOr0 MHTeJI-
JIeKTa

6.0npeneuTe KOJIUYECTBO MOKOJIEHH Ppo6OTOB
a) 1
b) 2
c) 3
d 4

7. IckyccTBEHHAs KU3Hb HMeeT CJIeYIOIIHe HAIPABJICHHS:
a) MsArKas
b) TtBepmas
C) BIaxHas
d) wmokpas
e) cyxas

8. IepeuncauTe 3a1a4M, pelIAIOIIHECS] B PAMKAX HCKYCCTBEHHOI0 HHTELIEKTA
a) pacro3HaBaHHWE PEUH
b) npunsTHE pereHuit
C) KOMITBIOTEPHBIE BUPYCHI
d) coznmanue cpen pa3paboTku HHPOPMAIIMOHHBIX CHCTEM
e) co3/aHKe KOMITBIOTEPHBIX HIP

9. DKcnepTHbIE 3HAHKS, KOTOPbIe AKTHBHO MCIOJIb3YIOTCS B CJIEIYIOIIMX HANMPABJIEHUSX
@) DOKCIEPTHBIE CHCTEMBI
b) KOrHUTHBHOE MOJCTHPOBAHUE
C) pacmo3HaBaHHE 00pa30B
d) kommbIOTEpHAst TUHTBUCTHKA

10. HpI/IHIII/Il'l OpraHm3alv COMUAJBHBIX CHCTEM HCIOJIb3YCTCHA B HANIPABJICHUHA:
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a) 9BOJIOIUOHHOE MOJICIUPOBAHIE
b) KOrHUTHBHOE MOJEIHMPOBAHUE
C) HEHpPOHHBIC CETH

d) Her mpaBHILHOTO OTBETA

11. UaTeniiekTyaibHasi HHGOPMAaIHOHHAS CHCTEMA — 3TO CHCTeMA

12. Onpeue.mne HHTC/UVICKTYAJIbHBIC CUCTEMbI, HCITOJIB3YIOIUEC TCHETUICCKUEC BHIYUCJICHUA U

0a3bl JAHHBIX
a) JKECTKHM
b) msarkum
C) ruOpUAHBIM
d) HelipoHHBIE CETH

13. CucreMbl reHepanu My3bIKH MOKHO OTHECTH K:
a) cucreMaM OOILIEHHS
b) TBOpYeckuM cucTeMam
C) cucTeMaM yIpaBeHUS
d) cucremam pacro3HaBaHUs

14. Onpeneanre CHCTEMbI, SIBJISIOMIHECSH CHCTEMAMH 00IEro HA3HAYEHUSI
a) CHCTEMBI HAEHTH(HUKAIIUH
b) skcmepTHBIE CHCTEMBI
C) HeHUpOHHBIE CETH
d) poOOTOTEXHHYECKUE CHCTEMBI

15. K camoopraHu3ylouumMcsi CHCTEMaM OTHOCSATCSH:
a) CHCTEMbI pacro3HaBaHHS
b) wurpoBsie cucTEMBI
C) cucTeMbl pehepUpOBaHHS TEKCTOB
d) HeipoHHBIC ceTH

16. Ha 3HaHHAX OCHOBBLIBAKOTCS CHCTEMBI:
a) HEWpOHHBIC CETH
b) cucTembl pacrio3HaBaHUs TEKCTa
C) 9SKCIEPTHBIC CUCTEMBI
d) wuHTeNIeKTyaIbHbIC TAKETHI MPUKIATHBIX TPOrPaAMM

17. JBpuCcTHYECKUH MOMCK UCIOJIb3yeTCH B:
a) HEHPOHHBIX CETIX
b) skcmepTHBIX crcTEMax
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c)
d)

18.11ox npeacraBjieHueM 3HAHUI MOHUMAETCSI

HUI'POBBIX CUCTEMAX
HET IIPaBUJIBHOI'O OTBETA

19. He siBASIIOTCSI MOJIEJISIMU TPeICTABJIEHUSI 3HAHUM:

a)
b)
c)
d)
e)

20. CemaHTH4YeCKas CeTh, MPeACTABJIsIET CO00M

POAYKIIHOHHBIC MOJICITH
bpeimMbl

UMHTAIUOHHBIC MOJICITH
CEMaHTHYECKUE CETH
(dopMaTbHO-JIOTUYECKHE MOJICITH

21. Kakoii U3 OCHOBHBIX THIIOB OTHOLIEHHII CEMAaHTHYECKOil CeTH, MPEJACTABJEHHBIX HHKE,
Mo:keT ObITh Ha3BaH kKak AKO (A - Kind - Of)

a)
b)
c)
d)

9JICMCHT KJiacCa
HUMECT 4aCThIO
IMPHUHAIJICKUT

(byHKIMOHATIBHAS CBS3b

22. OnpeneanTe OTJIMYUS CEMAHTHYECKOH ceTH U (ppeiiMoB

a)

b)
c)

AJIEMEHT MOJIEJTN COCTOMT U3 MHOXKECTBA HE3aIOJHEHHBIX 3HAYEHHI HEKOTOPBIX aT-
puOyTOB, UMEHYEMBIX «CJIOTAMH)

Haciaenosanue mo AKO-cBs3sim

AJIEMEHT MOJIETTH — CTPYKTYpa, UCTIOJIB3YIOIAscs il 0003HaUYeHUs OOBEKTOB U TO-

HATUU

23. YTo o0benuHsET ceMaHTHYECKHE ceTH U (peiiMmbl

a)
b)
c)
d)

opraHu3anysa nNpoucaypbl BbIBOJAa

HacjeI0BaHHE CBOICTB

MHOKECTBA HE3aIIOJHEHHBIX 3HaYCHMH HEKOTOPBIX anI/I6YTOB, HUMCHYCMBIX CIIOTAMU
CTPYKTYPbI, HCITOJIb3YIOIIUCCA TJIA 0003HaUYCHUS 00BEKTOB U IMOHSATHH

24. Ha xakoMm ¢opmajin3Me He OCHOBAHBI JJOTMYeCKHE MOeTH

a)
b)
c)
d)
e)

HCYHUCIICHUE BBICKA3BIBAHHUIA
MIPOTO3UITMOHANIFHAS JIOTUKA
CHJLJIOTU3MBI ApUCTOTENS
MIPABIJIbHO TIOCTPOEHHBIE (DOPMYIIBI
HedeTkue cucteMsl (fuzzy set)

25. llepeuncaure 3a1a4u, KOTOpPble He PelIAIOT HelPOHHbIE CeTH

a) KIaccu(uKaIum

b) anmpokcumanuu

42



C) MaMSTH, aIPECyeMOH 10 COACPIKAHUIO
d) mapmpyruzanum

€) yIpaBJieHus

f) komupoBaHus

26. Kaky1o ¢pyHKUIMIO He MOKeT PeIIUTh O/IHOC/I0iHAsI HelpOHHAas ceTh
a) JIOTHYECKOE «HE»
b) cymmupoBanue
C) JIOTHYECKOE «HCKITIOYAIOIIEE HITH
d) mpousBenenue
€) JIOTHYECKOE «HJIN»

27. YTo u3 HUKeNepeuncIeHHOT0 OTHOCUTCS K MePCenTPOHY
a) OJTHOCJIOMHAsI HEUPOHHAS CETh
b) HeiipoHHas ceTh MPSMOTO PacHpOCTPaHEHUS
C) MHOT'OCJIOMHAsI HEHPOHHAS CETh
d) HelipoHHas ceTh ¢ OOPaTHBIMU CBS3SIMH
e) coznan @. PozeHOaaTTOM
f) coznan Y. Makkanokom u B. I[TurTom

28. OnpeneanTe HeliPOHHYIO CeTh, KOTOpasi 00y4yaeTcsi ¢ MOMOIIBIO AeIbTa-TIPaBUJIA
a) OJTHOCJIONHYIO HEHPOHHYIO CETh
b) HEMPOHHYIO CETh IPSMOTO PACTIPOCTPAHCHUS
C) HEMPOHHYIO CETh C 0OPATHBIMU CBA3SIMU
d) cerp Xondunga

€) HEeT MPaBWJIHLHOTO OTBETA

29. HeiiponHasi ceTb, KOTOpasi 00y4aeTcsi ¢ MOMONILIO AJITOPUTMA OOPATHOTO PacHpoCTpaHe-
HHSA OIIMOKY HA3BIBAETCS

30. Kakue u3 nepe4ncieHHbIX ceTeil ABIAITCH PeKyPPeHTHBIMM:
a) mepcenTpoH
b) cerp Xonduima
C) ceTh paaualbHbIX 0a3UCHBIX (QYHKIUI

d) HeT mpaBUILHOTO OTBETA

31. OnpeneanTe YKCMEPTHYIO CHCTEMY, KOTOPYIO 10CTATOYHO pa3padorars 3a 1-1,5 ro-
aa

32. IlepeuncanTe AJs pelieHHsi, KAKUX 3a/1a4 NMpeIHA3HAYEHbI CTATHYeCKHEe 000JI0YKH IKC-
NMEePTHBIX CHCTEM
a) IS YIpaBlICHUS M JUATHOCTUKHU B PEKHME PEabHOTO BPEMEHH
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33. 'uOpuaHasi JKCNepTHAsi CHCTeMAa MoApa3syMeBaeT UCIOJIb30BaHUe

34. ba3zy 3HaHM#i IKCIIEPTHOM CHCTEMBI CO3/1a€eT

b)

c)
d)

AJI pECHICHUA CTAaTUYCCKUX 3aaa4
JJI pCUICHUA 3a1a4 aHallu3a U CUHTE3a C pa3saCcICHUEM BPpEMCHU
JIIA p83pa6OTKI/I JUHAMHUYCCKHUX CUCTCM

35. OnpenesinTe YTO XapaKTePHO JJI1 PAHHUX CHCTEM MOAePKKH NPUHATHS PelleHuii

a)

b)
c)

d)

BO3MOXXHOCTh OIEPUPOBATh HECTPYKTYPUPOBAHHBIMU WU CIA00CTPYKTYPHUPOBAH-
HBIMHU 3a/1a4aMH, B OTJIMYHE OT 33/a4, C KOTOPbIMH UMEET JEJI0 UCCIIeI0BaHUE Olle-

pauuit
orepupyeT cnaboCTPYKTYpUPOBAHHBIMU PEUICHHUSIMHU;

MOoAACPIKNBACT pa3Hoo6pa3HLIe CTHJIN U MECTOAbI PCUICHUA, YTO MOXKCT OBITh MOJIE3-

HO IIpH PCHICHHUH 3a/la4un rpynnoﬁ Jyn, IPUHUMAOIUX PCHICHU A
HCT IIPABHUJIbHOI'O OTBETA

36. IToacucremMbl, BXO/sIIIME B CHCTEMbI MOIEPKKH MPUHSTHS PelIeHUH SIBJIAIOTCSA

a)
b)
c)
d)

CHUCTEMBI MOJIJIEP’KKU TeHEepaLlUU PEIICHUI
CUCTEMBI MOJICPKKHU BbIOOpa pereHuit
CUCTEMBI yIIpaBJiIeHUs 0a3aMu JaHHbBIX
CHUCTEMbI IMUTAIMOHHOTO MOJICITUPOBAHUS

37. IlepeunciiuTe METO/ABI, HCIOJIb3YIOIIMECH B CHCTEMAaX MOAAEPKKH NPUHATHS PelleHui:

a)
b)
c)
d)
e)

METO/]] aHAIMTUYECKUX UEPAPXUUECKUX MPOLIECCOB
Mmeron ["aycca

MaTeMaTH4eCKOe MOJECIINPOBAHNE

METO/]I aHAIMTUYECKUX CETEBBIX MPOLIECCOB
HEHPOHHBIE CETH

38. Onpene/nTe, KAK MOKHO KJIACCH(PUIMPOBATH CHCTEMY MOIEPKKH MPUHATHS PeLeHui

a)
b)
c)
d)

Ha ypOBHE IOJIb30BaTENSA

B 3aBUCHUMOCTH OT SI3bIKa IPOTrPaMMHUPOBAHUS
Ha KOHLIENITYaJIbHOM YPOBHE

B 3aBUCHUMOCTH OT 00J1aCTH PUMEHEHUS

39. CucremMbl NOJIEP:KKH NPUHATHS PelieHnii MO3BoIA0IIHEe MOAU(PHUIHPOBATH pPellIeHusl CH-

CTEMbI, OIMUPAIOIIMECH HA 00JIbIINE 00hEMBI AAHHBIX U3 PAa3dHbIX UCTOYHUKOB Ha3bIBAIOT-

(V|

40. Knace cucteMbl MOAIEP:KKH MPUHATHS pellleHusl, Ybsi 6a3a 3HaHMil copMUPOBAHA MHO-

I'HMMHU IKCIIEPpTAMH KJIAaCcCOM
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5. MeToan4yeckue MaTepuaJbl, onpeaesiiolme Npoueaypbl OeHNBAHUS
KOMIIeTeHIIUH

5.1 Kputepuu olleHUBaHUs TeCTUPOBAHMSA

IIpu TectupoBanuu Bce BepHbIE OTBeTHI Oepyrcs 3a 100%.
90%-100% oTnuyHO

75%-90% xoporio

60%-75% ynoBIE€TBOPUTEIHLHO

Menee 60% HeyTO0BIECTBOPUTEILHO

5.2KpnTepun OLICHUBAHHUA YCTHOT'0 OTBE€TA HA KOHTPOJBbHLIC BOIIPOCHI

OneHka «OTJMYHO» BBICTABISETCA 32 TIIYOOKOE 3HAaHHE MPEAYCMOTPEHHOTO MPOTPaMMOM
MaTepuaiga, 3a YMEHHE 4YeTKO, JaKOHMYHO M JIOTHYECKH I[OCIIEJIOBAaTeIbHO OTBEYaTh Ha
[IOCTABJIEHHBIE BOIIPOCHI.

OneHka «X0poiio» — 3a TBEpJIOe 3HaHHWE OCHOBHOTO (IIPOrpaMMHOI0) MaTepuaia, 3a FPaMOTHbIE,
0e3 CyIIECTBEeHHBIX HETOYHOCTEH OTBETHI HA TIOCTABJICHHBIE BOIIPOCHI.

OneHka «ya0BJIE€TBOPUTEIbHO» — 3a 00Illee 3HAHHE TOJILKO OCHOBHOTO MaTepuaia, 3a OTBETHI,
coJieprKallie HETOUYHOCTH WJIM CJIad0 apryMEHTHpPOBAHHbIE, C HAPYLIEHUEM IOCIEI0BATEIbHOCTH
U3II0KEHUs MaTepuana.

OneHka «Hey10BJIeTBOPUTEIbHO» — 32 HE3HAHNE 3HAUUTEIBHON YacTU MPOrpaMMHOI0 MaTepHaia,
3a CYIIECTBEHHBIE OIIMOKM B OTBETAaX HA BOIPOCHL, 32 HEYMEHHUE OPHUEHTUPOBATHCA B MaTepuale, 3a
HE3HAHNE OCHOBHBIX NOHATUN JUCLMITIINHBI

5.3KpuTepun oeHUBAHUS Pe3y/IbTATOB OCBOCHHS IHCUMILIMHBI HA 3a4eTe:

OneHka «3a4TeHo» BBICTaBIAETCS OOydarolieMmycs, €ciad OOy4arollMi MOYTH OTBETWJI Ha BCe
BOIIPOCHI, IOCTaBJIEHHBIE MIPENOJABATEIEM Ha 3aIUTE.

O1eHKa «He 3a4TeHO0» BBICTABIIAETCS O0YYarOLIEMYCs, €ClIM OOydyarolMid He MPOSBUI TTyOOKUX
TEOPETUYECKUX 3HAHUN NP OTBETE HA BOMPOCHI.

5.4 Kputepuu olleHUBaHUs Ka4eCTBA BBHINOJHEHH JIA00PATOPHOr0 MPAKTHKYyMa
OneHka «3a4TeH0» BbICTaBIsIeTCS oOyuarolemycs, eciau JjaboparopHas paboTa BbBIOJHEHA
MPAaBUIBLHO M 00YYAIOIIMKCSA OTBETHII Ha BCE BOIIPOCHI, IIOCTABIICHHBIE MTPETIOAaBaTENIEM Ha 3aIHTE.

OneHka «He 3aYTeHO0» BBICTaBIIAETCS oOydarolemMycsi, eciu jJabopaTtopHas paboTa BBIIIOJIHEHA HE
MPAaBUIBHO WM 00YYaIOLIUICS He MPOSBUI ITYOOKUX TEOPETUYECKUX 3HAHUN MPH 3aIuTe paboThl
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