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1. IlosicHuTEILHAS 3aIUCKA

1.1. llenp u 3amaum JUCIHUILIMHBI

[lenpro U3ydeHUs TUCIUIUIMHBI SIBJISIETCS OCBOEHUE TEOPETUUECKUX OCHOB

MOCTPOSHHUS UHTEIJIEKTYaTbHBIX CUCTEM U METOJ/IOB UX MPAKTUYECKON pea3alIiiu.

3amadyamMy IUCUUILIMHEIL SBISIOTCS:

— (OpMHUPOBAHUE y CTYJACHTOB CHCTEMBI MIOHSATHUH, HEOOXOUMBIX JUTSI TATHHEHUIIIETO
YIIIyOJICHHOTO U3yYCHUS TEOPETHIECKHUX OCHOB IMOCTPOCHUSI CHCTEM HCKYCCTBEHHOTO

WHTEIIEKTA;

— O3HAKOMJICHUC CTYACHTOB C IIPUHIUITIAMU pa6OTI)I u MCTO}IHKOfI HCITIOJIB30BaHUA
HHTCIUICKTYAJIbHBIX CUCTEM,

— O3HAaKOMJICHUC CTYACHTOB C JCMOHCTPAIUOHHBIMU U MHCTPYMCHTAJIbHBIMH CPCACTBAMU,
MNOoAACPKUBAIOIIMMU PCHICHUC 3a1a9 METOJaMH NCKYCCTBCHHOI'O MHTCIIJICKTA,

— HPHUBJICYCHHUC CTYACHTOB K YU4aCTHUIO B HpaKTquCKOﬁ pa60Te 10 CO3JaHHUTI0 SKCIICPTHBIX

CHCTCM.

1.2. ®opmMupyemMble KOMIIETEHIIMH, COOTHECEHHBIE € TNIAHUPYEMbIMH pe3yJIbTaTaMi 00ydeHUs

IO AUCHUIIIIUHE:

Komnerenuus HNuaukaTopbl KOMNETeHUM IlepeyeHb NJIAHMPYEMBIX
(Ko ¥ HAUMEHOBaHHE) (kK01 ¥ HAaUMEHOBaHHUE) pe3yJbTaTOB 00y4eHus 10
AUCHHIIINHE
OIIK-3 Cnocoben OIIK-3.1 3Haet coBpeMeHHbBIE 3HaTh!
pa3pabaThIBaTh HapaaurMbl IpOrpaMMUpPOBaHNS, ®  COBpPEMEHHbBIE TapaIUrMbl
ITOPUTMBI U croco0b!I onrcaHust (HopMalbHBIX IpOrpaMMHUPOBAHUS;

nporpaMmsl, MPpUTOAHBIC
AJId IPaKTU4ICCKOIro
INPUMCHCHUA

SI3BIKOB.

OIIK-3.2 YMeeT ucnonb30oBaTh
BO3MOKHOCTH OIIEPALIUOHHBIX CHCTEM,
OIIEPalMOHHBIX CPELL,
MHTETPUPOBAHHBIX CPENl
MIPOTPaMMHUPOBAHUS U OPHUCHBIX
HPUIOKEHUN IS IPAKTUYECKON
paboThl Ha KOMIBIOTEPE, MTOATOTOBKH
JIOKYMEHTOB, Pa3pabO0TKU U OTIaIKU
HIPOrpaMMHOI0 KOJa.

OIIK-3.3 NMeeT nmpakTUYECKUN ONBIT
KCIIOJIb30BaHUs ONEPALOHHOM
CHUCTEMBI U yTUIIUT JJI MPAKTUIECKOM
paboThI Ha KOMITBIOTEPE, a TAKKE
OTIBIT UCIIOJIBb30BAHUS OQUCHBIX
TIPUIIOKEHUHN, HHTETPUPOBAHHBIX
CpEICTB pa3pabOTKH U
CASE-rexsoioruii 1y MoArOTOBKU
JOKYMEHTOB U IIPOTPaMMHOTO KOJia

®  CcrocoOBl ONTUCAHUS
(hopMasbHBIX S3BIKOB;

®  KJIaCCHYECKUE aJTOPUTMBI
aHaJM3a JaHHBIX U PEIICHUs
JPYTUX 33/1a4, OTHOCSIINXCS K
00J1acTH UCKYCCTBEHHOTO
UHTEIJICKTA;

® [IpHMEphI AITOPUTMOB
ABTOMATUYECKUX
paccyXIeHUH,
UHTEJUIEKTYJILHOTO U
JMHTBHUCTUYECKOTO aHAJIH32a
JIAHHBIX;

® COBpPEMEHHBIE METObI
pa3pabOTKH MPOrpaMMHBIX
CpPE/CTB;

® TEOPHIO U METOJIbl peaTu3aluu
JOTHYECKHX U
AITOPUTMHYECKHUX CPEIICTB
UHTEJICKTYAIbHBIX CUCTEM;

® BO3MOXXHBIC BAPHAHTEHI
APXUTEKTYPbI
UHTEIUIEKTYIBHBIX CUCTEM;

® DJIEMEHTHI CTAHAPTOB HA
TEXHUYECKYIO JIOKYMEHTAIIHIO
U Ha JICTIOBYIO TpaduKy;

® CTaHIapThl Ha YIPABJISIONINE
9IEMEHTHI TPapUUECKIX
uHTEep(EHCOB;




®  OCHOBHBIC IPUHIIMIIBI
opranusanuu uHTepdeiica Trna
«KOMaH/THAsI CTPOKa.
YMeTs:
®  IICIIOJIB30BaTh COBPEMCHHEIC
TEXHOJIOT'MU IIPOCKTUPOBAHHS
WHTEIUIEKTYAIBHBIX CUCTEM;
®  JCIIOJIb30BAaTh S3bIKH
MPOrPaMMHUPOBAHUS
CTaHJIapPTHBIC OUOTUOTEKU ISt
pa3paboTKu COOCTBEHHBIX
AJITOPUTMOB PEIICHUS 3a/1a4;
® [PUMEHSThH TAKHE ATOPUTMBI
JUTSL PEIICHUSI TPUKIATHBIX
3ajau;
® KOMOWHHpOBATh
APXUTCKTYPHBIC PEIICHUS JIJIs
CO3/1aHUsI COOCTBEHHOMN
APXUTCKTYPHI;
® [PUMCHSITHh METO/IbI aHAIN3A
BapUaHTOB JUIsI TOUCKA
KOMIIPOMHUCCHBIX PEIICHHUN;
®  ICIIOJIB30BaTh UMCIOIIUECS
3HAHUS JJIS PEIICHUS
MIPUKIIAIHBIX 33134,
WCTIOJIb30BaTh CIPABOYHBIC
MaTepHabl Ui CAMOCTOSTEIIHHOTO
W3yYEHHSI HOBBIX SI3bIKOB
MIPOrpaMMUPOBAHUS,
WHCTPYMEHTAIBHBIX CPEIl U
TEXHOJIOTUH OPraHU3aluu PaOOTHI.
Bnanets:
® HaBBIKAMH HAIHMCAHHUS
IPOrpaMMHOTO KoJa JUist
pelIeHUs NPUKIIAIHBIX 3a]ad.
®  HaBBIKAMH HATIMCAHUS
MIPOrpaMMHOI0 KOJIa Ha
HECKOJIbKUX MOMYJISPHBIX
SI3BIKAX MPOTrPaMMHUPOBAHUS.
® HaBBIKAMH HCIIOJIb30BAHHUS
UHCTPYMEHTAIBHBIX CPEI U
(hpeiMOpPKOB ISt
3¢ (HEeKTUBHOTO pelICHUs
MPUKIIAHBIX 33]1a4.
HCTIOJIB30BaHMS O(PHUCHBIX
MIPUIIOKEHUH, UHTETPHUPOBAHHBIX
CPEICTB pa3paboTKu U
CASE-texHonoruit mis
ITOATOTOBKY TEXHUYECKOH
JIOKYMEHTAIIMH U TIPOTPAMMHOT'0
Ko/

1.3. MecTo TUCHUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MPOrpaMMbl
Jucuunnnna «VHTenneKkTyalbHble CHUCTEMBl» BXOAUT B cocTaB 0a3oBoi dyacTh Onoka bl
JUCLHUIUIMH y4eOHOro IUIaHa.




st ocBOeHMSI TUCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U BIaJeHUA, CHOPMUPOBAHHBIE B
X0/I€ M3Yy4YEeHUs [JpYrux JUCUUIUIMH JAaHHOTO HAMpaBlIEHUs MOATOTOBKH, a HWMEHHO:
MaremaTrdeckoro ananmsa, AnreOpsl, MareMaTH4ecKol JIOTHKH, [[UCKPEeTHOH MaTeMaTHKH,
ba3z nannsbix, [IporpammupoBanusi, BerauciurensHONM MaTEMaTHUKH.

B pesynprare OCBOEHMS TUCIHUIUIMHBI (HOPMUPYIOTCS 3HAHUSA, YMEHUS H BJIAJICHUSA,
HEOOXOAMMBIC JUISI W3Y4YEHHUs CICAYIOIUX JUCUUIUIMH ¢ TMPOXOXKICHHUS TMPAKTHK:
WNHTennexTyanpHBI aHANMW3 JAHHBIX W MammHHOE o0ydeHue, [Ipumenenue JICM-metonma B
TYMaHUTapHBIX HayKaX, Teopusi CXOACTBa B MHTEIUICKTYalbHBIX cucTeMax, MeTobl 00paboTku
COITMOJIOTHYECKUX JTAaHHBIX.

2. CTpyKTYypa AUCHHUILINHBI
CTpyKTypa JUCHUILIMHBI /151 04HOH (pOpMBI 00yUEeHUs

O6m1ast Tpy10EMKOCTD AUCIUILIMHBI COCTABIET & 3.€., 288 1., B TOM UnCIIe KOHTaKTHas paboTa
oOydatomuxcs ¢ npenogasareneM 112 4., camoctositennbHas pabora oOyyatormxcs 138 .

C Bunsl yueOHoI paboTh @DopMBI TEKYLIETO
Paznen € (B yacax) KOHTPOJIS
Ne | mucumnunel/Temer | M yCHeBaeMOCTH,
n/n e opma
c KonrakTthas II Ca HpOM%))Kl; TOUHOI
T | J Jla6o C po 1 Moc aTTeCTalllH (10
p €K pato ¢ . ;Zﬁ cemecmpam)
I pHBIC M
u 3aHA " X bHa
u THSA Ha yT A
p o4 pab
. Ha oTa
s
aT
T
CT
an
us
NHTeINIeKTYaIbH
ble CHCTEMBI
1 |Cucremsi, 5 |2 12 18 Ornenka
OCHOBaHHBIC Ha BBITIOJTHEHUS
3HAHUSAX. 1a00paTOPHBIX
3aJaHuN
2 |Cucremsl 5 |4 10 16 Ornenka
HEYETKOIO BBIBOJIA. BBITIOJTHCHHUS
71a00paTOPHBIX
3aJlaHu i
3 |[MckyccTBeHHBIE 5 |4 10 14 Onenka
HEHPOHHBIC CETH. BBITIOJTHEHUS
1a00paTOPHBIX
3aJaHuN
JK3aMeH 5 18 DK3aMeH 10
ouneram




Toro 10 32 18 48
NHTE/IIeKTy A Ib-H
b€ CHCTEMBbI
4 MHTEeK Ty anbHbINA 6 |12 20 46 Onenka
QHAJIN3 JTaHHBIX. BBITIOJIHCHU S
71a00paTOPHBIX
3aaHu
5 JJIeMEHTBL 6 10 28 44 OrneHka
MaITUHHOTO BBITIOJIHEHUSI
06yqu1/1;[_ Ha60paTOpHBIX
3a1aHUI
JK3aMeH 6 20 DK3aMeH 110
omieram
Hrtoro 22 48 20 90
3. Coaep:xaHue TUCUMILINHBI
Ne HaunmMeHoBaHue Conep:xanue
n/n | pasaena IMCUMILUIUHBI
1. | Cucremsl, OCHOBaHHbBIE 3anauu, peraeMble HHTEUIEKTYAJIbHBIMUA CUCTEMAaMH.
Ha 3HAHMSIX. OO6nacTu mpuMEHEHUS! HHTEIUIEKTYaIbHBIX CHCTEM.
CoBpeMeHHbIE METOIbI U CPEJCTBA UCKYCCTBEHHOTO
VMHTEJUIEKTA.
[IpencraBnenue 3nanmii. CUCTEMBI, OCHOBAHHBIE Ha
npaBuiax. @peiiMoBbie cucteMbl. CEMaHTUYECKHE CETH.
Jlormueckue cpencTBa MpeacTaBiIeHus 3HaHU. OHTOJIOTHN.
DKcnepTHbIE CUCTEMbl. MEeTO/1bI N3BJIEUEHUS 3HAHUH,
nHxeHepus 3HaHui. CTpyKTypa SKCIIEPTHON CUCTEMBI,
MIPUMEPHI IKCIEPTHHIX cucTteM. [Ipoaykiuu, cTparerus
YIPaBJICHUS BBIBOJOM B MPOAYKIIMOHHOW SKCHEPTHON
cucreme. OLEHKa CTENEHH MTPABIONOI00Us PEe3yIbTaTOB
BbIBOJIA. A3bIK porpammupoBanust CLIPS — unctpymeHT
111 pa3pabOTKH SKCIIEPTHBIX cucTeM. Peannzanus npocroii
9KCIEepTHOM cucTteMbl Ha a3bike CLIPS.
2. | CucteMbl HEYETKOIO Heuerkue mHoxxecTBa. OyHKIMS NPUHAIICKHOCTH.
BBIBOJIA. Onepauuy HajJ HEYETKUMU MHOXecTBaMu. HeueTkue
otHoweHus. Heuetkue uncna. Hederkas noruka. t-HOpMBblI,
S-HOpMBbI. JIMHTBUCTHYECKUE IEPEMEHHBIE, TUHIBUCTUYECKHE
TepMbl. CTPYKTypa U alropuT™M pabOThl CUCTEMbI HEUETKOTO
BbIBOJIa. MeTozbl Aedazzudukanui. Pa3HOBUIHOCTH CUCTEM
HEYETKOro BbIBoJa. Pa3paboTka cuCTeMbl HEYETKOTO BBIBO/IA
(B MIHCTPYMEHTAJILHOU CpeJie U C MOMOIIBI0 YHUBEPCATIHLHOTO
SI3bIKa MPOTPAMMHPOBAHUS).
3 | UckyccTBeHHBIE buonornueckuii HeiipoH. OnpenesieHre NCKYCCTBEHHOTO

HEHUPOHHBIE CETH.

Heipona. PazHoBuaHOCTH (DyHKIMIA TpeoOpa3oBaHus
HMCKYCCTBEHHOTO HEepoHa. TOMoI0orus nCKyCCTBEHHBIX
HelipoHHBIX ceTel. [lepcenTpon. [Ipobnema uckiroyaromero




«mm». O0yueHrne HeHPOHHBIX CETe. AJITOPUTM 0OPATHOTO
pacnpoctpanenus omuoku. CeT ¢ 06paTHOU CBs3bI0. CeTn
Xondunga n Xammunra. [loctpoeHne HCKyCcCTBEHHOM
HEHPOHHOM ceTu (B MHCTPYMEHTAIbHOMN CpeJie ¥ C TOMOIIBIO
YHUBEPCAJIBHOTO A3bIKA IPOTPAMMUPOBAHUS).

WHTennexTyanbHbIld
aHaJIU3 JaHHBIX.

0O0630p COBpeMEHHBIX METOJJOB MHTEJNIEKTYAIbHOTO aHAIIA3a
nansbix (Data Mining). [Ipumenenne npaBaomno100HbIX
paccyACHUI B MHTEIUIEKTYaJIbHOM aHallu3e JaHHbIX.
JACM-mMeTo aBTOMAaTHYECKOTO MTOPOKACHUS THUIIOTE3.
Apxutekrypa ICM-cucrembl. OCHOBHOM alnrOpuT™M PabOTHI
JNICM-cucremsl. JIoruko-MaTeMaTH4eCKHe MpoOJIeMbl
JACM-metona. BapuaHTsl ¥ BO3MOXKHBIE 0000IICHUS
JNCM-metona. Anropurmudeckue npoonemsr [JICM-metona
teopus hopmanbHbIX oHATHH (Formal Concept Analysis).
Peanuzanus HECII0KHON CUCTEMBI HHTEJUIEKTYaJIbHOTO
aHaJIM3a JaHHBIX.

oOyJeHwusl.

DJIEMEHTHI MAIIIMHHOTO

MamunHoe o0y4yenue (Machine Learning) u
WHTEJUICKTyaJIbHBIX aHam3 AaHHbIX (Data Mining).
OcHoBHbBIE 337]a41 MAIIIMHHOTO O0y4YeHUs: KilacCUPUKALIUS,
KJactepusaius u perpeccusi. O0yueHue ¢ moJAKperICHUEM.
Mertoap! knaccuurami. MeToIbl U BUBI KJIACTEPU3AIHH.
Perpeccus — Haubonee yHuBepcallbHas 3a/1a4a MAITUHHOTO
oOydenus. OrieHKa KauecTBa MpeICKa3aHus B MAITHHHOM
oOyueHnH. MeTpHKH: TOYHOCTH, ITOJIHOTA, F-Mepa, accuracy.
I'my6Gokoe oOydeHue.

4. Ob6pa3oBaTe/ibHbIE TEXHOJIOTHH

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

Ne
HaumenoBanue Buabi yueOHbIX
n/ . Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHU
I pasnena 3aHATHH
1 2 3 4
1. |Cucremsl, Jlexmug 1 + Teopernueckas nekuus.
OCHOBAHHbBIEC Ha JlaGopatopnast 1-6  |BeimosHeHHe WHIMBUAYATBHBIX 3aIaHUMA
3HAHUSIX. Ha JIaOOpaTOPHBIX 3AHATHUSIX.
KoncynbpTupoBanue nocpeacTsomMm
CamocrtosTenbHas — |9JEKTPOHHOM MOYTHI
pabota
2. |CucremMbl Jlexuus 2-3 + Teopernueckas Jekuus.

HCEYETKOI'O BhIBOAA.

Jlabopartopnas 7-11

BrinosHeHne MHIMBHUY AJIbHBIX 3aJaHUN
Ha 1a00paTOPHBIX 3AHATHUSX.
KoHcynpTpOBanue nocpeacTsom

CamocTosaTenbHasi  |3JEKTPOHHOM MOYTHI
pabota
3 [HUckyccTBeHHBIE Jlekuus 4-5 + Teopernueckas neKuus.

HeﬁpOHHBIC CCTU.

Jlaboparopnas 12-16 |BeinonHeHre HHANBUAYATbHBIX 3aJaHUN

Ha J1a00paTOPHBIX 3aHATHUSX.




KOHCYHBTHpOBaHI/Ie MoCpcaACTBOM

CamocTodTenbHass  |3JEKTPOHHOM MOYTHI
pabota
4 |WUntennexryanpHel |Jlexuwnsa 1-6 + Teopernueckas Jekuus.

W aHaJINU3 JaHHBIX.

Jlabopartopnast 1-10

BrinosiHeHNE MHIUBUAY IBHBIX 3aJaHUM

CamocTosTeNbHas
pabora

Ha JIaOOpaTOPHBIX 3aHATHUSIX.
KoHcynpTupoBanue nocpeacTsomMm
AJIEKTPOHHOMU MOYThI

5 |2nemeHTs
MAIIMHHOTO
o0y4eHusl.

Jexuus 7-11+
Jlaboparopuas 11-24

CamMmocTosTeNIbHas
pabota

Teopernueckas nekuus.

BrinosiHeHME MHIUBUAY TBHBIX 3aJaHUIM
Ha JIaOOpaTOPHBIX 3AHATHUSIX.
KoHcynpTpOBaHue nocpeacTsomM
AJIEKTPOHHOMU MOYTHI

5. OueHka nuIaHNpyeMbIX pPe3yJIbTATOB 00yUYeHHUs
5.1. Cucrema OolleHUBaHUSA

®Dopma KoHmponn Cpok omuemnocmu | Makc. Koiuuecmeo 6a1106
3a oony Bcezo
pabomy
Tekyumuii KOHTPOJIb:
e Ormpoc (1—5) 2—I16nenenu 5 6annos 20 6amioB
® oM. 3ajaHue (TeMbl 1—5) 2—16 Henenun 5 OayuIoB 20 6asioB
® KOHTp. pabota (Tembl 1—3) 10 nenens 20 6anoB 20 6annos
ITpomMexyTouHas aTTecTalys SK3aMeH) 17 nepens 40 6asnoB
HToro 3a cemecTp (IMCIUIINHY) 100 6am10oB
Texkymui KOHTPOJIb:
e omnpoc (6—38) 2—I11nenenu 5 6aioB 20 6amioB
® J10M. 3aj1aHue (TeMbl 6—S8) 2—11 Henenn 5 GayioB 20 GamioB
® KOHTp. paboTa (TeMbl 6—7) 12 nenenst 20 6amioB 20 6amioB
ITpomexyTouHas aTTectanys (IK3aMeH) 17 nepens 40 6asnoB
Htoro 3a cemectp (QUCIUIINHY) 100 6amnoB

Ol1eHKa «3a4TEHO» BBICTABISETCS OOydaromemycs, HabpaBmeMy He MeHee 50 OayuioB B
pe3yJabTaTe CyMMHUpPOBaHMs OajIOB, MOJYYEHHBIX MPH TEKYIIEM KOHTPOJE U MPOMEXKYTOUHOU
atrectauuu. [lomydyeHHbI cCOBOKYIHBIN pe3ynbTar (MakcumyM 100 GaiisioB) KOHBEpTUPYETCS B
TPAJUIIMOHHYK) IIKAIy OIEHOK M B IIKaly OLEHOK EBpoOmeickod CHCTEMBbl IMepeHoca Hu
HakorieHus KpeautoB (European Credit Transfer System; mamee — ECTS) B cooTBercTBHHU €

TaOJIULIEN:

100-6annvnan Tpaduuonnan wxana Ilkana
wKana ECTS
95 — 100 OTJINYHO A
83 -94 B
68 — 82 XOpOLIO 3a4TCHO C
56 - 67 YIOBJIETBOPUTEIILHO D




50 —55 E
20-49 FX
019 HEYJOBIETBOPUTEIBHO HE 3aUTCHO F

ITomyuyeHHBII COBOKYNHBIN PE3YIbTAT KOHBEPTUPYETCA B TPAJULMOHHYIO IIKATy OLEHOK U B
HIKally OlleHOK EBporeiickoii cucteMsl nepenoca u HakoruieHus kpeautoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTcTBUU C TaOIHUIIEH:

100-6ammeras TpagunuoHHas mKana Ikana ECTS
mKana

95 — 100 OTJINYHO A

83 -94 B

68 — 82 XOpOLIO 3a4TEHO C

56 - 67 D

5055 YIOBJIETBOPUTENHHO B

20-49 FX

019 HeY/10BJIETBOPUTETHLHO HE 324TCHO =

52KpI/ITepI/II/I BBICTABJICHHUA OLICHKH I10 AUCTTUIIIIMHE

Banael/
Ixana
ECTS

Onenka no
JTUCIHUILINHE

Kpurepun oueHku pe3yjabTaToB 00y4eHUs M0
AUCHHILINHE

100-83/
AB

«OTJIIHYHOY/
«3a4TEHO
(oTugHO)»/
«3aYTECHO»

BrictaBnsiercs oOyuatromemMycsi, €Clii OH TIIyOOKO U
IIPOYHO YCBOWJI TEOPETUYECKUM U PAKTUYECKUI
MaTepHal, MOXKET IPOJEMOHCTPUPOBATE 3TO HA 3aHATHAX U
B XOJI€ IPOMEKYTOUYHOM aTTECTALIUH.

OOyu4aronuiicst UCUEPIIBIBAIOIIE M JIOTHYECKH CTPOHHO
u3jaraeT yueOHbI MaTepuall, yMeeT yBsI3bIBATh TEOPHIO C
IIPAKTUKOM, CIIPaBIISIETCA C PELIEHUEM 3a7a4
npodeccroHalbHOM HAaNIPaBIEHHOCTH BBICOKOTO YPOBHSI
CJIO’KHOCTH, NTPaBHJILHO 00OCHOBBIBAET NPUHSTHIE
peLIeHuS.

CB000IHO OpUEHTHPYETCS B YUeOHOH U
npodeCCUOHANILHOM JINTEpaType.

OreHKa 0 JUCHUIUIMHE BBICTABIIIOTCS 00YYarOIEMYCs C
Y4€TOM pe3yIbTaTOB TEKYILEH U MPOMEKYTOUHOU
aTTeCTalUu.

Komnerenuuu, 3akperiéHsple 3a AUCLUIUIMHOM,
c(OPMHPOBAHBI HA YPOBHE — «BBICOKHII».

82-68/

«XOpOouIo»/
«3a4TCHO
(xoporo)»/
«3a4TCHO»

BrictaBnsercst o0ydaromiemMycsi, €Ciid OH 3HAeT
TEOPETHUYECKUI U IPAKTUIECKUA MaTeprall, TpaMOTHO U IO
CYILIECTBY M3JIaraeT €ro Ha 3aHATUSAX U B XOJE
MIPOMEXKYTOYHOU aTTeCTalliU, HE JOIYCKas CYIIeCTBEHHBIX
HETOYHOCTEH.

OOyyaromuiics MPaBUIBHO MPUMEHSET TEOPETHUECKUE
TIOJIOXKEHUS TIPU PEIICHUN TPAKTUUECKUX 3a/1a4
po¢eCCHOHATBHON HAMPABICHHOCTH PA3HOTO YPOBHS




CJIO’KHOCTH, BJIaJIe€T HEOOXOJUMBIMH U1l TOr0 HABBIKAMU
U IpUEMaMU.

JlocTaTOYHO XOPOILIO OPUEHTUPYETCS B yUeOHOU U
npodeccCUOHAIBLHOMI JINTepaType.

OreHka Mo JUCHUIUIMHE BBICTABIISIOTCS 00YYarOmEMyCs C
Y4ETOM pe3yIbTaTOB TEKYLIEH U MPOMEXKYTOUYHOMN
aTTeCTallUN.

Komnereniuu, 3akperiéHnbie 3a AUCUUILUIMHOM,
c(OPMHPOBAHBI HA YPOBHE — «XOPOLIHI).

67-50/ «yZlOBIETBOpU-TEN | BricTaBisercs oOydaromemycs, €cii OH 3HaeT Ha 6a30BOM
D,E BHOY/ YPOBHE TEOPETUUECKUN U IPAKTUYECKHUI MaTepuall,
«3a4TEHO JIOIYCKAET OTAEIbHbIE OIIMOKHU MPHU €ro U3JI0KEHUN Ha
(YIOBIETBOPHU-TEND | 3aHATHAX U B XOZ€E MPOMEKYTOYHON aTTECTALINN.
HO)»/ OOyyaromuiicst UCIIBITHIBAET OINPEAETIEHHBIE 3aTPY IHEHUS
«3a4TEHO» B IIPUMEHEHUH TEOPETHUECKHUX IOJIOKEHUH IIPU PEILICHUN
MPAaKTUYECKHX 3a/1a4 MPO(HeCCHOHAIbHON HAPaBIEHHOCTH
CTaHAAPTHOI'O YPOBHS CIIOKHOCTH, BJIAJICET
HEOO0XOAUMBIMU JIJIs1 3TOTO Oa30BBIMH HAaBBIKAMU U
MIpUEMaMH.
JleMOHCTpHUpYyEeT JOCTaTOUHBIM YpOBEHb 3HAHUS yueOHOU
JUTEPATYypPBI 110 TUCLUIIIMHE.
OreHka Mo JUCHUIUIMHE BBICTABIISIOTCS 00YYarOmEMYCs C
Y4ETOM pEe3yJIbTAaTOB TEKYLIEH U MPOMEXKYTOUYHOMN
aTTeCTallUu.
Komniereniuu, 3akperniénnbie 3a AUCUUTUIMHOM,
c(pOPMHPOBAHBI HA YPOBHE — «JJOCTATOYHBIIY.
49-0/ «HEYyJOBIETBOpPHUTE | BricTaBisercs oOydaromemycs, €Cu OH He 3HAeT Ha
F,FX JTHHOY/ 0a30BOM ypOBHE TEOPETUIECCKHIA U TIPAKTHUECKUHT
HE 3a4TEHO MaTepuall, J101ycKkaeT rpyOble olMOKH IpU €ro

HU3JI0KCHUU Ha 3aHATUAX U B X01€ HpOMC)KYTOqHOﬁ
aTTeCTaluu.

OOyyaronuiicst UCTIBITHIBAET CEPbE3HBIE 3aTPYAHCHHUS B
IIPUMEHEHNUH TEOPETUUECKUX ITOJI0KEHUN IIPU PELLICHUH
MPAKTUYECKHX 3aJa4 MpodeccruoHaIbHOM HANpaBIECHHOCTH
CTaHJIapTHOTO YPOBHS CII0O)KHOCTH, HE BIIa/ICET
HCO6XOI[I/IMBIMI/I JJ11 9TOIr'0O HaBbIKaMU U HpI/IéMaMI/I.
JlemoHCTpHpYyET parMeHTapHbIE 3HAHUS YU4eOHOM
JTUTEPaTyphl 10 AUCHHUTUIIHHE.

OneHka no JUCIUILIMHE BBICTABISAIOTCA 00Yy4arOIIEMYCs C
YYETOM PE3YJIbTATOB TEKYILIECH U MPOMEKYTOUHON
aTTecTalluu.

Komnerennumn Ha ypoBHE «JI0CTaTOYHBIN), 3aKPEIIIEHHBIE
3a TUCIUIUIMHOM, HE COPMUPOBAHBI.

5.3. OneHouHbIe CpencTBa (MaTepUabl) ISl TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH,
MPOMEKYTOYHOM aTTeCTaIlli 00yYAIONIMXCS 110 TUCIUITITHE

5.3.1. OGpa3upl 3aJaHUl ISl CAMOCTOSATEILHOTO BBITIOJTHCHHS

IIpumepHbIe 3a1aHUA 1JIA J1a00PATOPHBIX padoT




1. Pa3paboTka KiaccupuIupyoIe CHcTeMbl (TPOTOTUTIA DKCIIEPTHON CUCTEMBI) Ha SI3BIKE
CLIPS. IlpuMepHble BapuaHThl MHANBUyaJIbHBIX 3aJaHUI:

a) KJIacCHU(UKAIM KUBOTHBIX (Ha ypOBHE OTPSAa WIIM CEMEUCTBA),
b) kiaccuguKkanys OrHeCTPeNbHOTO OPYKUS,

¢) KiaccuUKaIys napycHbIX CyJI0B,

d) xmaccudukamus medenu,

e) kiaccudukanus o0yBH,

f) xmaccudukanys X0I0IHOTO OPYKHUA,

g) kmaccudukanus MUGUIECKUX CYyIIECTB | T.II.

2. Peanuzaius cucTeMbl HEUETKOTO BBIBO/IA, PEIIAIONIEH OTAEIbHYIO TPAKTUYECKYIO
3amauy. Peanuzanus yHuBEepcaabHOM CHCTEMBbI HEUETKOIO BHIBOJIA (HACTpOHKA HA
KOHKPETHYIO 3a7[a4y MIPOUCXOAUT ¢ moMoIbio qokymeHnTa JSON). [IpumepHbie
BAPUAHTHI 3aJaHUMN:

a) orlpejaeNeHue LIeHbl KBapTHPHI,

b) ompeneneHue MeHbI MOACPIKAHHOTO aBTOMOOHIIS,
C) ompejeNeHue IeHbI apeH bl KBApTUPHI,

d) ompeneneHue ONEHKH 3a OTBET 00y94aeMOro H T.II.

3. Peanmzanusi 0JHOCIOHHOTO ¥ MHOTOCJIOWHOTO NIEPCENTPOHA M HAITUCAHUE TIPOTPAMMBI
MOArOTOBKH NaHHBIX. [laHHBIe OepyTes u3 peno3utopust UCI
(https://archive.ics.uci.edu/ml/index.php). Onenka kadecTBa KiaccupUKAIIH.

4. Peamuzanus HecnoxHoi JICM-cuctemsl. [IpoBepka paboTOCIIOCOOHOCTH CUCTEMBI Ha
nanHbIx u3 penosuropust UCI. Onenka kauecTBa Kiaccu(ukanuu.

5. Peanmzanmsi cCTeMBbI MAIIMHHOTO 00YYEHUS Ha s3bIKE TporpamMMupoBanus Python ¢

ucnosib3oBanueM o0ubanorek pandas u scikit-learn. Jlanusle 6epyTcst U3 peO3UTOPHUS
UCL

KoHTpoabHBbIE BONPOCHI K IK3aMEHY

Bonpocwt 1-20 cemecmpa:

1.

[Tonsatue mnponykumu. Ilpomykmum B cuctemax Ilocra. Ilponykimu B (dopManbHBIX

rpamMMatukax. [Ipoaykunu kak XOpHOBCKHE (DOPMYIIBI.

CrpykTypa IpOAyKIHOHHOM 3KCHepTHOU cuctembl. O0nacTu NpUMEHEHUs MPOAYKIHOHHBIX

9KCHCPTHBIX CUCTCM.
MexaHu3Mm BbIBOJIA B ITPOAYKIMUOHHBIX OKCIICPTHBIX CUCTEMaAX. HpHMOﬁ nu O6p3THLII>i BBIBOA.

[IpencraBnenue 3nannii. Dpeimel.

Cemantuueckue cern. OOnacTh NPUMEHEHHS CEMaHTHYEeCKUX cerel. lIpencraBiienue

noCIaca0BaTCIbHOCTHU COOBITHII C MOMOIIBIO CEMAaHTUYECKUX CETEH.
HpeHCTaBHeHI/IC CTPYKTYPBbI CJIIOKHOT'O 00BeKTa C IIOMOIIBIO CEMAHTHUYCCKUX ceTeH.

CemanTuueckue cetu ¢ ¢pperimamu. [Ipencrasnenue Gpopmys JOTUKU PEAUKATOB €
MIOMOIIBI0 CEMAHTUYECKUX CeTeH ¢ pperimamu.


https://archive.ics.uci.edu/ml/index.php
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11.

12.

13.
14.
15.

16.

17.
18.
19.
20.

© % N o

10.

S3p1k mporpammupoBanust CLIPS. O6mias xapakrepuctuka. [lapagurmet
IIPOrpaMMHUpPOBaHHUs, oaaepkuBaeMble A3bikoM CLIPS.

Onpenenenust (KoHCTpYKThI) Ha s3bike CLIPS. Omnpenenenus QyHKUuil M omnpeneneHus
npasul. [Ipocteitmne nporpammel Ha si3bike CLIPS.

VYnopsaoueHHbsle (akThl, 1a0JI0HBI, HEyNopsioueHHble (akTbl. DyHKIUU U1 paboOThl C
¢daxramu. [Iporpamma ass noctpoenus knaccupukanuu Ha sizpike CLIPS.

HeueTkne MHOXecCTBa. cDyHKI_II/Iﬂ MPpUHAJICIKHOCTH. Tunuuneie (1)YHKLII/II/I NPUHAJICIKHOCTHU
JJI1 HCYCTKUX MHOXKCECTB Had BECIICCTBCHHBIMUA IMTPOMCKYTKAMMH.

OCHOBHBIE TIOHSTHS, CBSI3aHHBIC C HEYSTKUMU MHOKECTBAMH (AP0, HOCUTENb, allb(a-cpes).
Onepanuy HaJy HEYETKUMUA MHOKECTBAMH.

Heuerkune noruku, t-HOPMbI U S-HOPMBI, HEUETKOE OoTpulianue. [Ipumepsl t-HOPM U S-HOPM.
[Ipocreiinne cBOMCTBA t-HOPM U S-HOPM.

JInarBUCTHYECKAS TepeMEHHas. JIMHTrBUCTHYECKHUE TEPMBL. TepM-MHOXKECTBO
JIMHTBUCTUYECKON NEPEMEHHON. JIMHrBUCTHYECKUE TTEPEMEHHBIE U HEYETKUE MHOYKECTBA.

CtpykTypa CHCTEMBI HEYETKOTO BbIBOAA. OCHOBHBIC ATambl PabOTHI CHCTEMBI HEYETKOTO
BbIBosa. OOnacTH MPUMEHEHHUs CUCTEM HEYETKOro BBIBOAA. [IpuMephl cHCTeM HEYETKOTrO
BBIBO/JIA.

MaremaTHrueckasi MOAEIb CHCTEMBI HEUETKOTO BBIBOJIA.

Mertoas! nedazzudukanuu.

Pa3zHoBHIHOCTH cucTeM HedyeTKoro BeiBosa (Mamaanu, Llykamoro, JIapcen, CyreHo).
OObekTHast MO/IeIb CUCTEMbI HEYETKOT'O BBIBO/IA.

Bonpocwt 2-20 cemecmpa:

Heiipon. UckyccTBeHnbIi HelipoH. BecoBbie koadduinenTsr cunancoB. OyHKIHS
aktuBanuu. [Tpumeps! GyHkuit akTuBauu. Tomomorus HelpoceTe.

OO0y4eHne UCKYCCTBEHHBIX HEUPOHHBIX ceTel (¢ yuutenem). OOydarorias
nocienoBareabHOCTh. DyHKIUS ommbKku. Koppekius BecoBbIX K03 (HUITUEHTOB.

[Tepcentpon. IIpobGnema uckmouatomero «MJIM». O6yueHue nepcenTpoHa.

MHorocnoiHble CIIOUCTO-NapasielbHble HEHPOHHBIE CETH. TeopeTHiecKre OCHOBBI
anropuT™Ma 0OpPaTHOTO PACIPOCTPAHCHUS OIIHOKH.

MHorocoifHbIe CJI0UCTO-TIapajlieIbHbie HeMpOHHBIE ceTn. PaboTa anropurma 06paTHOro
pacipoCTpaHeHus OIIUOKH.

NuTtennextyanpHblii aHamu3 qanHbiX. JICM-MeTo 1 (OCHOBHBIE KOMITOHEHTHI).

3amauu, pemaemsie ¢ momoinbio JJICM-merona.

JNCM-cucrema. Ctpykrypa JJCM-cuctemsl. OcHOBHO# anroputm padotel [JCM-cucTemsl.
[TpaBaononoOHbIe pacCy>KACHUS: HHIYKIMS, aHAJIOTUS, a0ayKius (o01iee mpeCcTaBIeHHe).

CxonctBo u kiactep (onpeaenenus u npumepsl). CoorsercTsus ["anya.



11.

12

14.

15.
16.
17.

18.
19.
20.
21.
22.

KaHI[I/I,Z[aTBI B BO3MOXXHBIC TPUYNHEI.

. 'unote3bl u npumeps! B JICM-meTone.

13.

Bo3moxubie IIPpUYUHBL. HpaBI/IJIa HHAYKIOWH 1 aHAJIOTHH. I/ITepaI_[I/IH MMPUMCHCHUS ITpaBUJIL.

®dopmaiibHbII KOHTEKCT. PopMasibHOE NOHATHE. MIHTeHCHOHA U 3KCTeHCHOHA. CBs3b
JACM-meTtona ¢ hopMallbHON TEOPUEH TOHATHM.

Anroputm Hoppuca.
Peanuzaruun JICM-cucremsl.

I/IHTGJIJIGKTyaJIBHBIf/'I AdHAJIN3 JaHHbIX U MAIIIMHHOC OGy‘ICHI/IC. OcHOBHEIE 3aa4yyv MalllnHHOT'O
00yueHusl.

Perpeccusi B KOHTEKCTE MalIMHHOTO 00y4YeHusl. MeToibl perpeccuu.
Knaccudukanus B KOHTEKCTE MAaIMHHOTO 00y4ueHus. MeToabl KiTacCU(pHUKAIHH.
Knacrepusanus B KOHTEKCTE MATMHHOTO 00y4eHusl. MeTObI KIacTepu3alium.
OcobOeHHOCTH 00YYEHHS C TIOIKPETICHHEM.

Oco6eHHOCTH TITyOOKOro 00y4eHusl.

6. YueOHO-MeTOAMYEeCKOe U MH(POPMALIMOHHOE o0ecrieyeHne U CHUNIMHbI

6.1. CIMCOK HCTOYHUKOB U JINTEPATYPbI

a) OcHoBHasA JquTEpaTypa

1. Bapceesan A.A. Texnonorus ananusa gaHHbix: Data Mining, Visual Mining, Text Mining,
OLAP/ A.A.bapcersH, M.C.Kynpusinos, B.B.Crenanenko, .M. Xonon.— 2-e usn.
nepepad. u pon. — Cnb.: BXB-IletepOypr, 2007.— 384 c.: wi.

2. Baeun B.H. Jlenykuus u 00001IeHAE B cHCTeMaxX NMPpUHATUS pereHuit. — M.: Hayka,
1988.— 384 c.

3. Bwweun B.B. MaTemaTniyecKkre OCHOBBI MAIIMHHOTO O0YUYEHHUS U TPOTHO3UPOBAHUS. —
M.: MITHMO, 2014. — 304 c.

4. Tlaepunosa T.A., Xopowesckuii B.®. ba3bl 3HaHUN UHTEIUIEKTYalbHBIX cucteM. — CII0:
ITurep, 2000.— 384 c.: mi.

5. /icexcon I1. BBenenue B akcriepTHbie cucTeMbl.: [lep. ¢ anrn. Yd. noc. — M.:
Uznarensckuii 1oMm «BumbsiMmce», 2001.— 624 c.: ui.

6. Kpyenos B.B., bopucos B.B. VIckyccTBeHHbIE HEMPOHHBIE ceTH. Teopust U mpakTHUKa.—
M.: T'opsiuas nunus—Tenexom, 2001.— 382 c.: ui.

7. Kpyenos B.B., /[nu M.H., I'onynos P.FO. HeueTkast JOTUKa U UCKYCCTBEHHbIE HEUPOHHBIE
cetr: Yue0. mocodue. — M.: M3garenscTBO PU3HKO-MaTeMaTHUECKOM JTUTEPATYPHI,

2001.— 224 c.: nn.



8. @uwun B.K. TlpaBnonoao0OHbIe BRIBOBI M MPABAOIIOA00HbIE paccyxacHus // UTtorn Hayku
u TexHuku. Cep. Teopus BeposTHOCTEN. MaTemaTnueckas cTaTUCTHKA. TeopeTudeckas
kubepueruka. — M.: BUHUTH, 1988, T. 28, c. 3—-84.

9. Yacmuxos A. I1., I'aspunosa T.A., Benos /[. JI. Pazpabotka sxkcriepTHbIX cucteM. Cpena
CLIPS. — Cu6. bXB-ITerepoypr, 2003.— 608 c.: u.

10. lImoeba C./]. IlpoekTpoBanue HeueTkux cucreM cpeactsamu MATLAB. — M.:
INopsiuas nmunusa — Tenekom, 2007. — 288 c., ui.

11. Apywkuna H.I'. OCHOBBI TEOPUU HEYETKUX M THOPHIHBIX CUCTEM.: Y4uel. mocodne.—
M.: ®unancw U cratuctaka, 2004. — 320 c.: ui.

0) lonoJiHUTe/ILHASA JIUTEPATypa

1. ABTOMAaTH4eCKOE MOPOXKJICHHUE TUIIOTE3 B MHTEIUIEKTyalbHbIX cuctemax // CocT.
E.C.ITankparosa, B.K.®unn., [Toa. oomr. pex. B.K.®unna.. — M.: KHmkHbIH 10M
«JIMBPOKOM». 2009. — 528 c.

2. Anwaxos O.M. JICM-MeTon: TeopeTuko-MHOXKecTBeHHOe 00BsicHenue // HTU, Cep. 2. —
2012, Ne9, c. 1-19.

3. Baeun B.H., I'onosuna E.IO., 3acopsnckas A.A., @omuna M.B. JlocTOBepHBIN 1
MPaBIONOI0OOHBII BBIBOJ B MHTEJUIEKTYAIbHBIX cucTeMax. — M.: @duzmatiurt., 2004

4. Taex I, I'aspsnex T. ABTOMaTH4YECKOE OOpPa30BaHHUE TUTIOTE3. MATEMATHUYECKHUE OCHOBBI
obmeit reopuu: Ilep. ¢ anrn. — M.: Hayka, 1983.— 277 c.

5. Horcappamarno [oic. Patinu I'. DKCTIepTHBIE CUCTEMBI: IPUHIIMITBI Pa3pad0TKH 1
nporpammupoBanue 4-e uza. Ilep. c anurn. — M.: U3narenbckuit 1oM «BUibsamcey,
2006.— 1152 c.: un.

6. [Diconc M.T. IlporpaMmMupoBaHuE UCKYCCTBEHHOI'O UHTEIJIEKTA B PUIIOKEHUSX: TIEP. C
anri. — M.: JIMK Ilpecc, 2004.— 312 c.: ui.

7. JACM-MeTo1 aBTOMaTUYECKOTO MOPOXKACHUS runores3. Jlornueckue u
sanucreMonorudeckue ocHoBanus // Coct. O.M.Anmaxkos, E.®.dabpukanosa, [Tos.
o6m1. pea. O.M.Anmakosa. — M.: Kamxasii goM «JIMBPOKOM». 2009. — 432 c.

8. lwobya Jl., Ilpao A. Teopus Bo3MoxHOCTeH. [IprUoskeHHs K IPEICTABICHUIO 3HAHUH B
unpopmaruke: Ilep. ¢ pp. — M.: Paguo u cBs3p, 1990.— 288 c.: ui.

9. 3aoe JI. IloHsTHE TMHTBUCTUYECKON MEPEMEHHON U €r0 MPUMEHEHHUE K MPUHSATHIO
npuOmKeHHbIX pewenuit: Ilep. ¢ anrn. — M.: Mup, 1976.— 168 c.: n.

10. Ky3ueyos C.O. Beenenue B ICM-meton // Cemuotuka u nnpopmaruka.—1990.— Baim.
31.—c. 3-40.

11. Jleonenxos A. B. Heuetkoe monenupoBanue B cpene MATLAB u fuzzyTECH. — Cn6.:
BXB-Ilerepoypr, 2003.— 736 c.: ui.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Jloruveckuii moaXxoa K UCKYCCTBEHHOMY MHTEIJIEKTY: OT KIAaCCUYECKOM JTIOTUKU K
JoruyeckoMy nporpammupoBanuio: Ilep. ¢ gppani./ Teits A., I'pubomon I1., JIyn XK.
np. — M.: Mup, 1990.— 432 c.: ui.

Jlornueckuii noAX0 K HCKYCCTBEHHOMY MHTEIUIEKTY: OT MOJAJIBHOM JIOTUKH K JIOTHKE
0a3 nanueix: [lep. ¢ dpanm./ Teir3 A., 'pudomon I1., FOnen I'. u ap. — M.: Mup, 1998.—
494 c.: un.

Jlopwvep K.-JI. Cuctembl UCKycCTBEeHHOTO uHTeekTa: Ilep. ¢ ¢ppanu. — M.: Mup,
1991.— 568 c.: ni.

Jhozep [[ic. @. VICKyCCTBEHHBIN MHTEJUIEKT: CTPATETUH U METOAbI PEIICHUS CIOAKHBIX
npobuieM, 4-e uznanue.: [lep. ¢ anrn. — M.: M3parensckuii gom «Bunbsimey, 2003.— 864
C.:MIL

Munnw /. C. Cuctema JIOTUKUA CUIUIOTUCTUYECKON U MHAYKTUBHOU. — M.: U3,
I'.A.JIemana, 1914.— 880 c.

Munckuii M. @peiimbl 115 ipeictaBienus 3Hanuid. — M.: Mup, 1979.— 151 c.
MHoro3HauHbl€ JOTUKH U UX npuMeHeHue.: T. 2: JIoruku B cucteMax UCKYyCCTBEHHOTO
unremwiekta/ Coct. O.M.Anmaxkos, JI.B.Bunorpanos, B.K.®unn. Ilox. pen. B.K.®unna.
— M.: U3pareascTBo JIKU, 2008.— 240 c.

Hunvcon H. ITpuHUIUINBI UCKYCCTBEHHOTO UHTEIUIEKTA. — M.: Panno u cBs3sb, 1985.
Ilonog D.B. DxcniepTHBIE CUCTEMBI: Perienne HeopMann30BaHHBIX 33/1a4 B IUAJIOTE C
OBM. — M.: Hayka, 1987.— 288 c.

Ilocnenos /[.A. CutyalluoOHHOE yTIpaBiieHUE: Teopus U npakTuka. — M.: Hayka. —
1986.— 288 c.

Paccen C., Hopsue I1. IcKycCTBEHHBIM HHTEIUIEKT: COBPEMEHHBIN MOAX0, 2-€ U311,
ITep. ¢ anrn. — M.: U3narensckuii nom «Bumbamcy, 2006. — 1408 c.

Pawxa C. Python u mammnHoe oOyuenue: Ilep. ¢ anrn. — M.: JIMK Ilpecc, 2017. —

418 c.

Pymroeckas /]., Iununvckuii M., Pymkoseckuu JI. HeipoHHbBIE CE€TH, TEHETUUECKUE
aNTOPUTMBI U HeueTKue cucteMsbl: [lep. ¢ monsck. — M.: I'opsiuas nunus — Tenexom, 2004
—452 c. nn.

Yomepmen J]. PykoBoacTBo no 3kcnepTHbIM cucteMam: [lep. ¢ anri. — M.: Mup, 1989.
— 388 c.: nn.

Xaiikun. C. HelipoHHBIE CETH: NOJIHBIN KypcC, 2-¢ u3a.: Ilep. ¢ anrn. — M.: M3naTensckuii

oM «Bunbsamcey, 2006. — 1104 c.: uin.



27. Axvsesa I'.0. HedeTkue MHOXKECTBA M HEHPOHHBIE ceTH: Yueb. mocodue. — M.:
Wutepner-Yuusepcurer Mudopmarmonnsix Texnononruit; BUHOM. JlaGopatopus

3Hanui, 2005. — 316 c.: um.

6.2 Ilepedenp pecypcoB HHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn « THTepHeT»
https://sourceforge.net/projects/clipsrules/

https://www.python.org/

https:/numpy.org/

https://pandas.pydata.org/

https://scikit-learn.org/stable/

https://dash.plotly.com/

http://www.machinelearning.ru/wiki/index.php
https://archive.ics.uci.edu/ml/index.php

https://orangedatamining.com/

WX NN R WD =

Ilepeuens B/l u UCC

Nen HaumenoBanue
/1

1 | MexayHapoanbie pedepaTuBHbIe HayKoMeTprueckue bJI, 1ocTymnHbIe B paMKax
HalMOHAILHOM noanucku B 2019 r.

Web of Science

Scopus

2 | [Ipodeccuonanbubie MOTHOTEKCTOBBIE B/], MOCTYIIHBIE B paMKax HaIIMOHAIBHOMN
nonmucku B 2019 r.

Kypnaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

XKypnanst Taylor and Francis

3 | [IpodeccronabHbIe MOTHOTEKCTOBBIC B/

JSTOR
W3nanus mo o01eCTBEHHBIM U TYMaHUTAPHBIM HayKaM
OnektpoHHas 6ubimoreka Grebennikon.ru

4 | KoMnberoTepHBIE CIIPAaBOYHBIE ITPABOBBIE CUCTEMBI

Koncynbrant I1lmtoc,
lapanTt



https://sourceforge.net/projects/clipsrules/
https://www.python.org/
https://numpy.org/
https://pandas.pydata.org/
https://scikit-learn.org/stable/
https://dash.plotly.com/
http://www.machinelearning.ru/wiki/index.php
https://archive.ics.uci.edu/ml/index.php
https://orangedatamining.com/

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCUUIIMHBI
KoMmnbroTepHslii Ki1acc ¢ MeIMa-MpoeKTOPOM.

1. Tlepeuens 11O

Nenn Haumenosanue 110 [IpousBoauTens Cooco0
/m pacrpocTpaHeHHsI
(tuyenzuonnoe unu
6000010
pacnpocmpausiemoe)
1 Adobe Master Collection CS4 Adobe JUTICH3UOHHOE
2 OC «Aunbpt ObpazoBanue» 8 00O «bazanst CIIO | nuuieH3M0HHOE
3 Windows 10 Pro Microsoft JIMIIEH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JUTIEH3UOHHOE
5 Microsoft Office 2016 Microsoft JIMLIEH3UOHHOE

8. ObGecneyenune 00pa3oBaTeJIbHOIO MPOLECCA ISl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTAMU
3110POBbSl U MHBAJIN/I0B

B xoxe peanuzanuu TUCIUTLIAHBI UCTIONB3YIOTCS CIEAYIONINE JOTIOTHUTEIHHBIE METOIbI
00y4eHHUs, TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIlMH 00YyJaroIIUXCs B
3aBUCHUMOCTH OT UX UHAUBUIYAIbHBIX OCOOCHHOCTEH:

JJIA CIICIIBIX 1 CJ'Ia6OBI/IIIHH_[I/IXI

JeKUMU OQOPMIIIOTCS B BUJAE JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C IOMOIIBIO
KOMIIbIOTEpA CO CIIELHATU3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIEUeHUEM;

IIACbMEHHBIC 3aJaHMs BBIIOJHAKOTCA HAa KOMIIBIOTEpE CO CIELUAIU3UPOBAHHBIM
IIPOrpaMMHBIM OO€CTeueHUEM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;
oOecrieunBaeTcs HHANBUIAYAIbHOE paBHOMEPHOE ocBeleHne He MeHee 300 Jokc;
JUIS BBITIOJIHEHUS 3a/laHUsl TP HEOOXOAMMOCTH TPENOCTABISIETCS YBEINYUBAIOLIEE
YCTPOICTBO; BO3MOXKHO TAaK)K€ HCIIOJIb30BAHUE COOCTBEHHBIX YBEJIMYUBAIOLIUX
YCTPOMCTB;

MUCHMEHHBIC 3a7]aHNsl OPOPMIISIOTCS YBEIMYCHHBIM HIPUPTOM;

9K3aMEH U 3aué€T MPOBOJAATCA B YCTHOM (hOpME WM BBIMOJIHAIOTCS B NMHCbMEHHOMN
¢dbopme Ha KOMITBIOTEPE.

JUTSI TITYXHX U CIIA00CTBIIIAIINX

neKkuuu oGOpPMIISIOTCS B BHJE DJIEKTPOHHOTO JTOKYMEHTa, JIMOO MpPEerIOCTaBIIAETCS
3BYKOYCHIIMBAIOIIAs anlaparypa HHANBUAYAIbHOTO TIOJIB30BaAHUS;

NUCHbMEHHBIC 3a[aHNUs BBITIOJIHAIOTCS HA KOMITBIOTEPE B MUCHBMEHHOM (hopMe;
9K3aMeH W 3a4€T NPOBOASTCS B MUCHbMEHHOW (opMe Ha KOMIIBIOTEPE; BO3MOXHO
poBesieHue B (popMe TECTUPOBAHMSL.

JJI JIML ¢ HAPYIICHUAMHA OIMMOPHO-ABUTaTCIIBHOTO aIrnapara:

JEKIMH OQOPMIISIOTCS B BHJIE AJIEKTPOHHOI'O JOKYMEHTA, JOCTYIIHOI'O C MOMOILBIO
KOMIIbIOTEpA CO CIIELHATU3UPOBAHHBIM IIPOrPAMMHBIM 00€CTIeUCHUEM;

IIACBMEHHBIE 3a/JaHMs BBINOJHAKTCA HAa KOMIBIOTEPE CO CIEHHAIU3HPOBAHHBIM
IIPOrpaMMHBIM 00€CIICUEHUEM;

9K3aMeH M 3a4€T MPOBOMATCS B YCTHOH (OpME WIIM BBINOJHAIOTCS B MUChMEHHON
(dbopMe Ha KOMITBIOTEDE.

[Ipy HEOOXOAMMOCTH NpPEeIyCMAaTPUBAETCS YBEJIWYEHHE BPEMEHHM Jisi TMOATOTOBKH



OTBETA.

[Iponienypa  mpoBeneHUs  MPOMEKYTOUYHOM  aTrecTalMud  JUIsl  OOyYaroIuxcs
YCTaHABIMBACTCS C YYETOM WX HHAMBHIYaJbHBIX MNCHUXO(PH3MUECKUX OCOOEHHOCTEH.
[TpomesxyTouHas aTTeCTalys MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIOB.

[Tpu mpoBeneHUN Mpoueaypsl OLIEHUBAHUS PE3yJIbTaTOB 00yUeHUs MpeaycMaTpuBaeTcs
UCTIOJIb30BAHUE TEXHHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HWHIUBUAYAIbHBIMU
0COOEHHOCTSAIMHU OOyYaroIIMXCsl. JTH CPEJICTBA MOTYT OBbITh NPENOCTABIECHbI YHHUBEPCHUTETOM,
WA MOTYT MCIIOJIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPEJICTBA.

[IpoBenenne mpoueaypbl OLEHUBAHUS  Pe3yJbTaTOB OOyuYeHHUS  JOMYCKaeTcs C
UCTIOJIb30BAaHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.

ObecnieunBaeTcst 10CTyN K MHGOOPMAIIMOHHBIM M OMOIMOrpaguuecKuM pecypcaMm B CETH
WuTepHer s kaxzaoro oOywaromierocsi B (opmax, aJaNTHPOBAHHBIX K OTPaHMYEHUSIM HX
3JI0POBbsI U BOCIIPUATHUS MHPOPMALIUU:

® I CIIETIBIX U CAO0BUASAIINX:

— B IHedaTHOH popme yBeIHMUEHHBIM MIPUPTOM;

= B (hopMe 2IEKTPOHHOTO IOKYMEHTA;

- B (opme ayamnodaiina.

® IS TIIyXHX U CIIa0OCITBIIIAIINX:
— B IIe4aTHOU popme;
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
® 1151 00y4arOLUXCs C HApYIIEHUSIMHU OIIOPHO-/IBUT'ATEIBHOTO alapara:

— B IIe4aTHOU popme;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA;

— B (popme aynuodaiina.

VYyeOHble ayUTOPUU Ui BCEX BUAOB KOHTAKTHOM M CAMOCTOSITENIbHON paboThl, HAy4YHas
OuOIMOTEKa W MHBbIE MOMEIEHUs i1 00y4YeHMsI OCHAILEHBI CleNHaIbHBIM 000pYJ0BaHUEM U
y4eOHBIMH MECTaMU C TEXHUYECKHUMHU CPEICTBAMU O0YUCHHUS:

® I CIENbIX U CIa00BUASIINX:

— YCTpPOHCTBOM JJIsl CKaHUpOBaHus U ureHus ¢ kamepoir SARA CE;

- nucmieeM bpaitns PAC Mate 20;

— npunrepoM baitns EmBraille ViewPlus;

® IS TIIyXHX U CIa0OCIBIIIAIINX:
— aBTOMATU3MPOBAaHHBIM pabOYUM MECTOM MJIs JIIOJEeH C HapylleHHeM ciyXa H
C1a00CIIBIIIALINX
— aKyCTHYECKHH YCHIIUTENh U KOJIOHKH;
® 1151 00YyYaOIUXCS C HApYIIEHUSIMHI OIIOPHO-/IBUTATEIBHOTO allnapara:
— MEepeIBUXHBIMH, PETYIHPYEMbIMU 3proHoMuueckumu napramu CU-1;
—  KOMIIBIOTEPHOM TEXHUKOM CO CHEeHMAIbHBIM IPOrPaMMHBIM 00€CIIEYEHNEM.

9. MeToguvecKkne MaTepHaJIbI
9.1. Ilmansl 1a6OpaTOPHBIX 3aHATUN

Tema 1. (14 4.) CucteMbl, OCHOBaHHbBIC HA 3HAHHSIX

Lenv 3anamuii: HayanTthbest opMupoBaThH 1€pPEBO MOUCKA, pelIatoIiee 3a1auy

KJIacCU(PUKAIMH, U pa3padaThIBaTh MPOCTYIO AKCIIEPTHYIO CUCTEM, UCTIONB3YS TTPOTyKIIMOHHBII
s3p1k CLIPS.

Dopma npogedenusi — 00CyKI€HNE, BBIOJIHEHNE UHANBUIYAJIbHbBIX 3a/IaHUH.

Bonpocwi oonycka:
YeM oTiMuaroTcs JaHHbIe OT 3HaHUI? Kakue BbI 3HaeTe crocoObl MpeicTaBIeHUs
3HaHui? Kakoli cnocob npeacTaBieHusl 3HaHUN 4acTO UCIIONIb3YETCs B OKCIIEPTHBIX cUcTEMax?




KaxkoB dopmat 3armucu npaBuia B si3eike CLIPS? Kakos ¢popmar npeactasieHust pakToB B
s3pike CLIPS. KakoB ¢opmar orpanndeHuii B HeynopsioueHHbIX (pakrax Ha si3bike CLIPS.

Koumponvhvie sonpochwi:

[TpencraBneHue 3HaHUM ¢ TOMOIIBIO PPEHMOB U CEMAHTHUECKUX CETEH.
[TpsiMoit 1 0OpaTHBIN MOPSIIOK BHIBO/IA B IPOIYKIIHOHHBIX CUCTEMAX.
[Tapagurmsl mporpamMmMupoBaHus, moanepkuBaeMbie si3pikom CLIPS.

I[epeBo KJ'IaCCI/I(I)I/IKaL[I/II/I AJI1 pCUICHU A KOHerTHOﬁ 3ala4i CTyACHTA.

A S e

[TpaBwia mis pemrenus 3agaun knaccudpukamuu (mporpamma Ha CLIPS).
Cnucox ucmoyHuKo8 u 1umepamypb:

1. Yacmuxos A. I1., I'aspunosa T.A., benog /]. JI. Pa3zpaboTka 3KCIIEPTHBIX CUCTEM.
Cpena CLIPS. — Cn6. BXB-Iletep6ypr, 2003 (c. 11-20, 89-103, 16-130, 133—-146)

2. JDicexcon I1. BBeneHue B 3KkcnepTHbIe cucTeMbl.: [lep. ¢ anrn. Y4. moc. — M.:
M3natensckuii nom «Buiibsamey, 2001 (c. 11-18, 75-90).

Mamepuaﬂbﬂo-mexHuquKoe obecneyenue 3aHAMUSL. KOMHBIOTCprIﬁ KJj1acc C
MCOUA-TIIPOCKTOPOM.

Tema 2. (14 4.) CucteMbl HEYETKOTO BBIBOA.

Llenv 3anamuii: HAyYUTHCS IPOSKTUPOBATH U PEATM30BBIBATH CUCTEMY HEUETKOTO
BBIBO/Ia, PEIIAIOIIYI0 KOHKPETHYIO 33/1a4y OIPEIEICHUS] HHTETPAIbHOW XapaKTePUCTHKH
Pa3HOPOHBIX JaHHBIX, a TAK)KE HAYYUTHCS PEaTM30BbIBATh YHUBEPCAIBHYIO CHCTEMY
HEYETKOT0 BBIBOJIA (HACTPOIKa HAa KOHKPETHYIO 331a4y OCYIIECTBIISCTCS C TOMOIIBIO
nokymeHnta B popmare JSON). S3bik peanuzauuu — Python.

@Dopma npogedeHus — 00CyKI€HNE, BHIMOJIHEHNE UHANBUIYAIbHbBIX 3a/JaHUH.

Bonpocwvl oonycka:

Kaxkue 3amaun penraroT CUCTEMbI HEUETKOTO BhIBOIa? M3 KaKuX 2TAroB COCTOUT pPEIICHUE
3a/1a4¥ ¢ MOMOIIBI0 CUCTEMBI HEUEeTKOT0 BbIBo1a? UTo mpeacTapisitoT co0oil mpaBuia
HEUYETKOT'0 BHIBOJIA M KaK OHU NMPUMEHSIOTCsA? UTO moaeTcst Ha BXOJ M UTO MOJy4aeTcst Ha
BBIX0/IC CHCTEMBI HEYETKOTO BBIBOAA?

Konmponvnvie éonpochwi:

1. Heuerkue MHOecTBa. DYHKIMS IPUHAIEKHOCTH.

2. Omnepanuun HaJ HEYETKUMHU MHOXKECTBaMU. BKIIOYEHNE HEYETKUX MHOKECTB.
3. Omnepanuu HEUETKOM JIOTUKU: t-HOPMBI, S-HOPMBbI, HEUETKOE OTPULIAHUE.
4

JImHrBUCTUYECKAS NnepeMCHHad. MaremaTudeckas MOJACIb CHCTEMBbI HCYCTKOI'O
BBIBOJA.

5. Dtambl pabOThl CHCTEMBI HEYETKOTO BBIBOJA. PAa3HOBHUIHOCTH CHUCTEM HEUYETKOTO
BBLIBOJIA.

6. HpaBI/IJ'Ia HCYCTKOI'O BBIBOJA, p33pa6OTaHHLIe CTYACHTOM JIs1 PCIICHHUA 3ada4u U3
HHIUBHUIYAJIbHOI'O 3a/IaHU.

7. Maremarnueckas MOACIb CUCTEMBI HEUCTKOI'O BbIBOAA.

OObekTHas MOACJIb CUCTEMBI HCUCTKOI'O BbIBOJA.




9. IlpencraBieHne HepapXxUIECKON CTPYKTYpbl 00bekTa ¢ moMorisio JSON.

10. HoxymenT JSON nnst pemienust 3ajau U3 MHANBUYJIbHOTO 3a1aHUS.

Cnucox ucmounuxos u Jaumepamypbl:

1. Umosba CJ]. TlpoexktupoBanue HeueTkux cucreM cpernctBamu MATLAB. — M.:
[Nopstuas muaMs — Tenexom, 2007 (c. 6-33, 35-43).

Mamepuanbro-mexnuueckoe obecneueHue 3aHamus: KOMIBIOTEPHBIH KJ1acc ¢
MeNa-MPOEKTOPOM.

Tema 3. (12 4.) UckyccTBeHHBIE HEHPOHHBIE CETU

L]env 3ansamuii: HAYYUTHCS CAMOCTOSITEIILHO PEAJIN30BBIBATh HECIIOXKHBIE HEUPOCETH
(OTHOCIIOMHBIN IEPCENTPOH U CIOUCTO-TIAPATIICIBPHYIO HEHPOHHYIO CETh — MHOTOCJIOWHBIN
MePCEeNnTPOH, 00YUAIOIIUICS C TOMOIIBIO aNTOPUTMa 0OPATHOTO PACTIPOCTPAHEHHS OIITHOKH),
CaMOCTOSITENIFHO PEAJTM30BHIBATH aJITOPUTMBI MPEABAPUTEIHHON 00paOOTKHU TaHHBIX U OLEHKU
KadecTBa KiacCUpUKAIIH.

Dopma npogedenus — 006CyKICHHUE, BHIIIOJTHEHUE NHIMBUAYAJIbHBIX 3a/1aHUI.
Bonpocwi 0oonycka:

KakoB o0muii nmpuHInn o0y4ueHus HeWpoHHbIX ceTei? Kakas GyHKIMsS akTUBAIIUN
0OBIYHO HCTIONB3YETCS B OTHOCIONHOM TepcenTpone. Beerna inu ObIBaeT yCHeIHbIM 00y4YeHHe
nepcentpona? Kakue orpaHnueHns HaKJIaIbIBAIOTCS Ha JAHHBIC B OJHOCIONHOM TEPCENTPOHE.
Kakyro QpyHKIMIO aKTUBAIUU YJJO0HO HUCIIOJIB30BATh, €CJIU 11 00y4eHHs HeHpOoceTH
HCIIOJIL3YETCS AITOPUTM 00paTHOTO pacnpocTpaHeHus omuoku? Maen kakoro Meroa
ONTUMU3AIMH UCTIOIB3YIOTCS B AITOPUTME OOPaTHOTO PAaCIPOCTPAHECHHS OTUOKN?

Konmponvnwvie 6onpochwi:
CtpykTypa OMOJIOrHYECKOTO HEHPOHA M HCKYCCTBEHHOTO HEHpOHA.
@OyHKIMY aKTUBALIMU. APXUTEKTypa HEHpOCETH.

OnHOCIOWHBIN NEPCEeNTPOH U AJITOPUTM €ro 00yUeHHS.

el

Crnoucro-napainenbHas HeHpoceTh (MHOTOCIOWHBIM —IMEpPCEnTpoH). AJITOpUTM
00paTHOTO pacpoCTpaHEHUs OIIHOKH.

5. Hcnonw3oBanue Moayineit pandas u numpy AJsl pelieHus 3aja4 MOoArOTOBKH JTAHHBIX
U peaJIn3aluy OJHOCIOMHOTO ¥ MHOT'OCJIOMHOTO IIEPCENTPOHOB.

Cnucox ucmoynuKos u Jumepamypbol:

1. Xaiikun. C. HelipoHHBIE CETH: TIOJIHBIN KypC, 2-¢ u31.: [lep. ¢ anrn. — M.:
M3narenbckuit nom «Bunbsmey, 2006 (c. 31-57, 194-204, 220-245).

MamepuaﬂbHo—mexHuquKoe obecneyenue 3aHAMUSL. KOMHBIOTepHBIfI KJIaccC C
MCAUA-IIPOCKTOPOM.

Tema 4. (16 4.) IHTEeNNEKTYaIbHBIN aHAIU3 TaHHBIX




L]env 3anamuu: HAYYUTHCA CAMOCTOSITEILHO Peann30BbIBaTh NPoTOTUI JICM-Ccuctemsl u
QITOPUTMBI TIPEIBAPUTENBHON 00paboTku nanHbIX At JJCM-cucTeMsl.

dopma npoeedenus — 00CyKIE€HNE, BBIOJIHEHNE UHANBUIYAJIbHbBIX 3a/IaHUH.
Bonpocwl oonycka:

UYro Takoe MHTEIUICKTyalIbHBINH aHanu3 ganHbIX (Data Mining)? Kakue BubI
MpaBA0NOI00HBIX paccyxaeHuil ucnoisiytorcs B ICM-merone? C kakuM JaHHBIMU paboTaeT
JCM-MeTo/ ¥ Kak OHM JIOJKHBI ObITH NpejicTaBieHsl? Kakoe otHomenue k JICM-metony
uMeeT aHanu3 (opMalIbHBIX MOHATHH? Kakue anropuTMbl OMCKA CXOJCTB (MEpecedeHuil) BbI
3Haere?

KOHmpOJZbele 60NpocsHl:

1. JACM-meron. JICM-cuctema u ee apxutektypa. OCHOBHOM alroputM paboThbI
JICM-cuctemsl.

[Tpumeps! (TOOKUTETBHBIE U OTPHUIIATENbHBIE) U rUoTe3bl B JJICM-meToze.
CooterctBus ["anmya.

®opmanbHbIil KOHTEKCT. DOpMaIbHOE MOHIATHE.

AJTOpUTMBI TOMCKa (POPMaTBHBIX TOHATHI.

OcHoBHbIe 3Tanbl padboTel JJCM-cucTemsl.

N kLD

Peanuzamus JICM-cucteMsl 1 alirOpUTMOB NMOATOTOBKY aHHbIX 1751 JICM-cuctemsl.
Cnucox ucmo4HuKo8 u iumepamypol.

1. Anwaxos O.M. JICM-meTon: TeopeTuKo-MHOKecTBeHHOE 00bsicHenue // HTU, Cep.
2.—2012, N9, c. 1-19.

Mamepuaﬂbﬂo—mexﬂuqecme obecneyenue 3aHAMUSL. KOMHBIOTCpHBIﬁ KJIaccC C
MCAUA-TIIPOCKTOPOM.

Tema 5. (16 4.) DneMeHTHI MAIIMHHOTO O0yUYEHUs

Lenv 3anamuii: HAYIUTHCS UCIIOJIB30BATh OMOIMOTEKH KitaccoB scikit-learn u pandas mist
pelIeHns 3a/1a4 MAIIMHHOTO 00YYeHMsI, TPEABAPUTENBHON 00PaOOTKHU TaHHBIX U OLIEHKH
KaueCTBa pCIICHUSA 3a/la4 MAllIMHHOT'O O6y‘-I€HI/I$I.

Dopma nposedenusi — 00CYKIEHNE, BBITIOJHEHUE WHINBUIYATbHBIX 33/ IaHUM.
Bonpocwl oonycka:

Kakne ocHOBHBIE 3a/1a4M pemiaeT MammHHOe 00y4denne? Kakue MeTo bl kiaccuukanuu
BbI 3HaeTe? Kak oneHnBaercs kauecTBo paboThl kiaccudukaropa? Kakum obpazom
BBI3BIBAIOTCS TPOLIEAYPHI Kiaccupukanuu u3z o6udimmoreku scikit-learn? Kakum o6pazom
BBI3BIBAIOTCS TIPOTIEYPHI OlleHKH 3 PekTrBHOCTH KiaccupukaTopa u3 3Toi ondmmorexkn? Kak
OpPraHU30BaTh CKOJIB3SIIUH KOHTPOJIb (Kpocc-Banuaanuio) B ondmuoreke scikit-learn? Kakumu
[poIelypaMi MOXKHO OCYIIECTBIISIETCS TIOJArOTOBKA JaHHBIX B OMbInoTeke pandas.

Koumponwvhvie 6onpocui:
1. OcHoBHBbIE 3a/1a4H, pelIaeMble C TOMOIIbIO MAIIMHHOTO 00yUYeHHUS.

2. Metoapl perpeccuu.




MeTtos! kaccupuKaluu.
Merto/ib! KiTacTepU3aLnH.
Orenka kayecTBa 00y4YeHUs: TOYHOCTD, MTOJTHOTA, F-Mepa.

MeToabl CKOJIB3SIIETO KOHTPOJIA.

NS kW

bubnmoreku scikit-learn u pandas.

Crnucox ucmounuxos u Jumepamypbl:

1. Bvioeun B.B. MaremaTuueckie OCHOBbI MAllIMHHOTO O0yUYeHUs U

nporuosupoBanus. — M.: MITHMO, 2014 (c. 16-123).

2. Pawrxa C. Python u mammnHoe o6ydenue: Ilep. ¢ anra. — M.: JIMK Ilpecc, 2017
(c. 68-132).

Mamepuaﬂbﬂo-meXHuquKoe obecneuenue 3aHAMUSL KOMHBIOTGpHBIfI KJIacCcC C

MeHa-TIIPOEKTOPOM.

9.2. MeTtonuueckne yKa3zaHus JJIsl O0yJaroITUXCsl IO OCBOSHHUIO TUCIIUTLTAHBI

HanmenoBanue Koax- Bonpocs! 1151 H3y4eHus Jlurepartypa
pasjaena BO

JAUCHHUIINHBI 4acoB

HHTe/N1IeKTyaIbHBI

e cucrembl. Yactn 1

CucreMsl, 18 3anauu, pemaeMble Yactuxos A. I1.,
OCHOBAaHHBIC Ha MHTEIJIEKTyalbHbIMU cuctemamu. | ['aBpunosa T.A., benos /.
3HAHUSIX OO6nacTu mpUMEHEHUS JI. Pa3zpabotka

HWHTCJUICKTYAJIbHBIX CUCTCM.
COBpeMeHHLIC MCTOJbI U CPCACTBA
HNCKYCCTBCHHOI'O MHTCJIJICKTA.

[IpencraBnenue 3nanuii. Cuctemsl,
OCHOBaHHbBIE HA MTPABUJIAX.
®peliMOBBIE CUCTEMBI.
CemanTuueckue cetu. Jloruueckue
Cpe/cTBa NPE/ICTABIICHNS 3HAHUM.
OHronoruu.

DKCNEepTHBIE CUCTEMBI. MeTO b1
W3BJICUCHUS] 3HAHUN, UHKEHEPUS
3HaHUl. CTpYKTypa dKCIepTHON
CHUCTEMBI, MPUMEPHI IKCIEPTHBIX
cucreM. IIponykuuu, crparerus
YIIpaBJICHUS BEIBOJOM B
MIPOAYKLIUOHHOW 3KCIIEPTHOU
cucteMe. OlLeHKa CTeICHH
MIPaBIOTIOI00MS pe3yIbTaTOB
BBIBOJIA. SI3BIK MPOTpaMMHUPOBAHUS
CLIPS — uHCTpyMEHT JUIs
pa3pabOTKH IKCIIEPTHBIX CHCTEM.

IKCTIEPTHBIX CHUCTEM.
Cpena CLIPS. — Cn6.
bXB-Ilerepoypr, 2003 (c.
11-20, 89-103, 16-130,
133-146)

JlxekcoH I1. Beenenue B
SKCIIEPTHBIE CUCTEMBI.
ITep. ¢ anra. Yu. noc. —
M.: U3natenpckuil 1oM
«Bumbssamey, 2001 (c.
11-18, 75-90).




Peanuzamus npocToit s3KkcnepTHOM
cucteMsbl Ha si3bike CLIPS.

CHcTeMBl HEUETKOT'O
BBIBOJA

16

Heuerkne muoxectsa. OyHKuus
IpUHAUIEKHOCTH. Onepanuu Haj
HEYSTKMMH MHOKECTBaMH.
Heuetkue otHomenus. Heuetkue
yucia. Hederkas noruka. t-HOpMBI,
S-HOpPMBI. JIMHIBUCTHYECKHE
NepEMEHHBIE, IMHTBUCTUYECKUE
TepMbl. CTPYKTYypa U aJITOPUTM
pabOTHI CUCTEMBI HEUETKOTO
BBEIBOJA. MeTo bl
nedazzudpukanui. PazHOBUAHOCTH
CHCTEM HEUYETKOTO BEIBOJA.
Pa3zpaboTka cucTeMbl HEYETKOTO
BBIBOIA (B HHCTPYMEHTAIBHOM
cpelie ¥ ¢ TIOMOIIBIO
YHUBEPCAIBHOTO SI3bIKA
IPOrpaMMHUPOBAHMUS).

[lroBs6a C./I.
[IpoextupoBanue
HEYETKUX CUCTEM
cpeacrBamu MATLAB. —
M.: I'opsiuas nuHus —
Tenexom, 2007 (c. 6-33,
35-43).

HckyccTBeHHBIE
HEUPOHHBIEC CETH

14

buosiornueckuii HEUpPOH.
Omnpenenenne NCKyCCTBEHHOTO
HelipoHa. PazHoBuaHOCTH
GyHKIMH peoOpa3oBaHMs
HCKYCCTBEHHOI'O HEHPOHaA.
Tomnonorust UCKyCCTBEHHBIX
HeWpoHHbIX ceTei. [lepcenTpoH.
[Tpobnema NCKITFOYAIOIIETO «HIIH.
OOyueHue HEHPOHHBIX CETEH.
Anroput™m o0paTHOIO
pacrpocTpaHeHus omuoku. Cetu ¢
oOpatHo#i cBsi3br0. CeTn
Xondwunna u XaMMHHTa.
[TocTpoenne UCKyCCTBEHHOU
HEWPOHHOM ceTH (B
MHCTPYMEHTAJILHOM Cpejie U C
IIOMOUIbIO YHUBEPCAIBHOIO S3bIKA
IPOrPaMMHUPOBAHMUS).

XaiikuH. C. HelipoHHsbie
CETHU: MOJIHBIN KypC, 2-€
n3n.: Ilep. ¢ anrn. — M.:
N3narenncxuii nom
«Bumbsmey, 2006 (c.
31-57, 194204,
220-245).

HHTe/1eKTyaIbHBI
e cucrembl. Yacthb 2

WHTennexTyanbHbli
aHaJIU3 JaHHBIX

46

0O0630p COBpeMEHHBIX METOJIOB
MHTEJUIEKTYaJIbHOTO aHalln3a
nanubix (Data Mining).
[Ipumenenue mpaBaONOI00HBIX
pacCykJIeHUI B
MHTEIJICKTYyalbHOM aHaJnu3e
naaabex. JJICM-MmeTon
ABTOMATHYCCKOI'0 MOPOKACHUA
rumnotre3. ApXuTekTypa
JACM-cucrembl. OCHOBHOM

Anmaxos O.M.
JACM-metog:
TEOPETHKO-MHOKECTBEHHO
e oobscuenue // HTU,
Cep. 2. —2012, Ne9, c.
1-19.




anroput™ padotsl JICM-cuctemsl.
Jloruko-maremaTuyeckue
npobsiemsl JICM-merona.
BapuanTsl 1 BO3MOXHBIE
o006o6menus JICM-merona.
AnropurMuyeckue npoodeMsl
JACM-meTona u Teopust
dopmanpHbIX moHsATHH (Formal
Concept Analysis). Peanu3zanus
HECJIO)KHON CUCTEMBI
MHTEJJIEKTYaJIbHOTO aHAIN3a
JTAHHBIX.

DJIEMEHTEI
MAILIUHHOTO
o0y4eHus

44

MamuaHoe o0y4yenue (Machine
Learning) v UHTEIEKTYyaIbHBIX
ananu3 nanueix (Data Mining).
OcHOBHBIE 3aJ]a41 MAIIHHHOTO
o0Oy4deHus: knaccupukanus,
KJIACTePU3AIIUS U PETPECCHS.
OO0yueHue ¢ MoJKpEIICHUEM.
Mertoas! kitaccudukanui. MeTo bl
Y BUJIbI KacTepusanuu. Perpeccus
— HanboJiee yHUBEpCcaIbHas 3a/1a49a
MaIlIMHHOTO o0yueHus. O1eHka
KauyecTBa MPEJACKA3aHus B
MalIMHHOM 00yueHuu. MeTpuku:
TOYHOCTb, MOJIHOTA, F-Mepa,
accuracy. ['mybokoe oOyueHwue.

Berorun B.B.
MareMaTndeckrue OCHOBBI
MAaIIXHHOTO O0yUYEeHHS U
MIPOTHO3UPOBaHUs. — M.:
MIIHMO, 2014 (c.
16-123).

Pamika C. Python u
MammHHOE o0yuenue: [lep.
¢ auri. — M.: JIMK TIlpecc,
2017 (c. 68-132).

MeTtoanueckue PEKOMEHAANU IO OPraHnu3aluu CaMOCTOSITEIIbHOM pa6OTbI

OcBoenue qucuuIuIiHbl « THTeNIeKTyallbHbIe CUCTEMBD) IIPEAINoaraeT akTHBHYIO
CaMOCTOATENIbHYIO paboTy cryaeHTa. CamocTosTenbHas padoTa CTyAEHTa COCTOUT U3:
MOJTOTOBKH K JIEKIIUSAM U JJAOOPAaTOPHBIM 3aHATHAM (YTEHHIO U YCBOCHHIO COOTBETCTBYIOIIEH
JUTEpaTyphbl, yKazaHHOH B Tabnuie «llnanpl 1ab0paTOpHBIX 3aHATHID, a TaK)Ke KOHCIIEKTOB
OPEIbIAYIINX JEKIUI U JONOTHUTEIBHOM JTUTEpaTyphl); BBINOJIHEHHS JOMAIIHUX 3a/1aHu;
MOJTOTOBKH K dK3aMeHy. CamocTosATenbHas paboTa CTyIeHTa SBISETCS BaXKHBIM KOMIIOHEHTOM
oOyuenust. CTyieHT 00s3aH NPUXOAUTh Ha JIEKIUH U JJAOOPATOPHBIE 3aHATHS ITPEIBAPUTEIIBHO
MOATOTOBUBLINCH K YK€ MPOMIECHHBIM TEMaM, KOTOPBIE UCIIOJIB3YIOTCS B TEKYIIUX JIEKIMSIX U

CEeMHUHapax.




lpunoscenue 1
AHHOTAIUS JUCIHUTITAHBI
Jucuuiuinna  «HTEIEKTyadbHBIC  CHCTEMbD»  pEaM3yeTcss  Ha  OTJCICHUU

UHTCIJICKTyaJIbHBIX CHCTEM B TyMaHUTapHOH cdepe kadeapodl MaTeMaTHKH, JIOTHKHA H

UHTEJUICKTYaJIbHBIX CUCTEM B TYMaHUTApHOU cepe B 5-0M U 6-0M ceMecTpax.

Lenv uszyuenus Oucyuniumvl: SIBISAETCS OCBOCHHE TEOPETHUYCCKUX OCHOB IOCTPOCHUS

HUHTEIJICKTYyaJIbHBIX CUCTEM M METOJIOB MX NMPAKTHUECKOMN peaar3aliiu.

3aoauu oucyuniunol:

— (opMHpOBaHHUE y CTYIECHTOB CUCTEMBI ITOHATHH, HEOOXOAUMBIX JIJIS TATbHEHIIIETO
YTIyOJIEHHOTO U3YUYSHHS TEOPETUICCKUX OCHOB MTOCTPOSHHSI CUCTEM UCKYCCTBEHHOTO
HMHTCIICKTA;

— 03HAKOMJICHHE CTYICHTOB C MIPUHIIUIIAMU PAOOTHI U METOINKOM MCIIOIB30BAHMUS
WUHTEJUICKTYaJIbHBIX CUCTEM;

— 03HAKOMJICHHE CTYJCHTOB C JCMOHCTPAIIMOHHBIMHU U HHCTPYMEHTAJIbHBIMH CPEICTBAMH,
MO/IEP’KUBAIOIIMMH PEIICHHE 3a7a4 METOIaMH HCKYCCTBEHHOTO HHTEIUIEKTA;

— MPHBJICYCHUE CTYICHTOB K YYaCTHIO B TPAKTUYCCKON pabOTE MO CO3AaHUI0 IKCIICPTHBIX
CHUCTEM.

Hucyunnuna nanpaénena na ghopmupoganie cieoyiouux KOMnemeHyui:

OIIK-3.1 3HaeT coBpeMeHHbIE MapaJurMbl IPOrpaMMHUPOBAHUS, CIIOCOOBI ONUCAHUS
(OpMaJIbHBIX SI3BIKOB

OIIK-3.2 YMmeer UcnoJib30BaTh BO3MOKHOCTH OMEPAIMOHHBIX CUCTEM, ONEPAIIMOHHBIX CPE/I,
WHTETPUPOBAHHBIX Cpe] MPOTPaMMUPOBAHUS U O(DUCHBIX MPUIOKEHUN AT TPAKTHUECKON
paboThI Ha KOMITBIOTEPE, OJTOTOBKH JJOKYMEHTOB, pPa3padOTKU U OTJIAZKHU MPOrPaMMHOT0 KO/
OIIK-3.3 MiMeeT npakTUYECKUA OMBIT UCIOIB30BAHUS ONIEPAITMOHHON CUCTEMBI M YTHIIUT JIJIs
NPaKTUYECKON paboOThl HA KOMIIBIOTEPE, @ TAKIKE OIBIT UCIIOIBb30BAaHUS O(UCHBIX PUIIOKECHUH,
MHTETPUPOBAHHBIX CpeaCcTB pa3padoTku U CASE-TeXHOIO0rHil 1151 MOATOTOBKHU TI0KYMEHTOB U
MPOrPaMMHOTO KO/1a

B pe3ynbraTe 0cBOE€HUS AUCUUIUIHHBI (M00Y/15) 00yHarOIIUNiCs JOKEH:

3namu:

® COBpEMEHHbIE napaaurmsel nporpamMmmuposanus (OITK-3.1);

e crnocoObl onucanus popmanbHbIX s3b1K0B (OITK-3.1);

® KJIACCHYECKHUE AITOPUTMbl aHaIW3a JAHHBIX W PELICHMs APYIMX 3a/ad, OTHOCALIMXCS K
oOmactu uckyccrsennoro nuutemiekra (OI1K-3.1);

® [pUMEphl  AJITOPUTMOB  ABTOMAaTHYECKUX  PACCYXACHUH, HUHTEIUVIEKTYyaJbHOTO  H
JUHTBHCTUYECKOTO aHanu3a gaHHbix (OI1K-3.1);

® COBpEMEHHBIE METO/IbI pa3paboTku mporpaMMHubIx cpeacts (OITK-3.1);

® TECOPUI0O U  METOAbl  pealM3allud  JIOTMYECKMX U QITOPUTMUYECKUX  CPEACTB
uHTeINeKTyanbHbix cuctem (OITK-3.1);

® BO3MOXXHBIE BAPUAHThl apXUTEKTYpPbl UHTEIUIEKTYyaabHbIX cucteM (OIIK-3.1);

® OJIEMEHTHI CTAH/IAPTOB HA TEXHUYECKYIO JJOKYMEHTAIMIO U Ha AenoByio rpaduky (OITK-3.1);

® CTaHJapTHl HA yNpaBIAOLIUe 31eMeHTsl rpadpuueckux unrepdeiicon (OI1K-3.1);

® OCHOBHbIE PUHIUIIBI OpraHU3aMN UHTEpdeiica Tuna «koManaHas ctpokay (OI1K-3.1).

Ymemu:

® CIIOJIb30BAaTh COBPEMEHHbIE TEXHOJIOTUU IPOEKTUPOBAHUSA HHTEIJIEKTYyalbHBIX CHCTEM

(OIIK-3.2);

® JICIIOJIB30BATh S3bIKM TPOTPAMMHUPOBAHMS M CTaHAAPTHBIE OMOIMOTEKM U pa3pabOTKH
coOCTBEHHBIX anroputMoB pentenus 3anay (OI1K-3.2);

® [IPUMEHSTH TaKUe aJrOPUTMBI ISl pelieHus npukiagabix 3anad (OI1K-3.2);



® KOMOWHHMpPOBAaTh ApPXWUTEKTYPHBIC PEIICHUS JII CO3JaHUS COOCTBEHHOM apXUTEKTYPhI
(OIIK-3.2);

® [IPUMEHSTHh METO/Ibl AaHAJIM3a BApUAHTOB IS [TOMCKa KoMnpoMmuccHbIX pemienuit (OI1K-3.2);

® IICIIOJIb30BaTh MMEIONITUECS 3HAHUS I perieHus npukiaaaasix 3anad (OI1K-3.2);

® UCIOJB30BaTh CIPABOYHBIE MAaTE€PHANBI JUISI CAMOCTOSITENIHHOTO M3yYEHHUsI HOBBIX SI3BIKOB
MPOrPaMMHUPOBAHHS, WHCTPYMEHTAIBHBIX CpEl M TEXHOJOTHH OpTraHu3aluH PadOThI
(OIIK-3.2).

Braoemy:

® HaBbIKaMU HaMMCAHUS IPOTrPAMMHOI0O KO/ JUIsl pelieHus npukiaanbix 3agad (OI1K-3.3);

® HaBbIKAMU HAMUCAHUS MPOrPaMMHOTO KOJa Ha HECKOJbKHUX MOMYJISPHBIX S3bIKAX
nporpammupoBanus (OIIK-3.3);

® HaBHIKAMHU HCIIOJIb30BAHUS HHCTPYMEHTAIBHBIX cpel U (PpedMOpKOB IS 3P(HEKTHBHOTO
pemienus npukiaaneix 3agad (OI1K-3.3);

® UCIONb30BaHUsI O(MUCHBIX TPUIIOKEHUH, WHTETPUPOBAHHBIX CPEACTB pPa3pabOTKH U

CASE-texHOMOruil AJisi MOJArOTOBKM TEXHUYECKOW JOKYMEHTAIIMU W MPOrPaMMHOr0 KoJa
(OIIK-3.3).

[lo nucuumiInHE NPEAYCMOTPEHBI CIEAYIOIIME BHJIbI KOHTPOJIA: TEKYIIUH KOHTPOJIb

yCIeBaeMOCTH B (OPME YCTHBIX OTBETOB Yy JIOCKH, BBINOJIHEHHUS MUCHMEHHBIX JOMAIlIHUX
3aJJaHUI 1 HaIllMCaHUsl KOHTPOJIbHBIX padoT, MPOMEXKYTOUHAs aTTecTalusl B popMe dK3aMeHa.

O6ma51 TPYAOCMKOCTb OCBOCHUS NUCIHUIIJIMHBI COCTABIIACT 8 3a4eTHEIX CIAVHUII.



[Tpunoxenue 2

JIMCT UBMEHEHMIA
Ne | Tekcr aktyanusanuu win npuiaraemsii K P11/ noxymenT, Mata Ne
CoJIepyKalil U3MEHEHUS IIPOTOKOJIA
1 | Ilpunoxenue Nel 08.06.2020 Ne6

[Ipunosxxenune k nmucty n3MeHeHnit Nel

1. O6pa3oBaresbHbIe TexHOM0TUM (K 1.4 Ha 2020 r.)

B nepuon BpeMEHHOr0o NMPUOCTAHOBJICHHUS MOCEIICHHUS OOYyYarOIIUMHUCS MMOMEUIEHUN U
tepputopun PITY. nmns opranmszamuu ydeOHOTO Tpoliecca C MPUMEHEHHEM JJIEKTPOHHOTO
oOydeHHs ¥ AUCTAHLIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHMH MOTYT OBITh HCIOJIb30BaHbI
cienyromre 00pa3oBaTebHBIC TEXHOIOTHH:

— BUJCO-JICKIINH;

— OHJIAMH-JIEKIINH B PEKUME PEaTbHOTO BPEMEHU;

— OJICKTPOHHBIC y‘~I€6HHKI/I, yqe6Hme HOCO6I/I$I, HAaY4YHBIC U3JaHUA B 3JICKTPOHHOM BHJC U
JOCTYH K MHBIM AJIEKTPOHHBIM 00pa30BaTeNbHBIM pECypcam;

— CUCTCMBI JJIs1 3JICKTPOHHOI'O TCCTUPOBAHMA,

— KOHCYJIbTallUH C NUCIIOJBb30BAHUEM TCICKOMMYHHUKAIIMOHHBIX CPEACTB.

2. Mepevens B/l u UCC (k n. 6.2 na 2020 r.)

Nerr/ HanmenoBanue
I

1 | MexnayHnapoausie pedepaTtuBHbie HaykoMeTpuieckue b/, qocTymHbie B pamkax
HanuoHaIsLHOU moanucku B 2020 r.
Web of Science

Scopus

2 | IIpodeccuonanbubie momHoTeKcTOBBIE B/], MOCTYNHBIE B paMKax HallMOHAIBHOM
noanucku B 2020 r.

Kypnanet Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Kypnanst Taylor and Francis

3 | [IpodeccuonanbHbie MOTHOTEKCTOBBIE B/]

JSTOR

N3nanus mo oOmeCTBEHHBIM U TYMaHUTAPHBIM HayKaM
OnektponHas oudimoreka Grebennikon.ru

4 | KoMnbproTepHBIE CIIPABOYHBIE TIPABOBHIE CUCTEMBI
Koncynprant I1lmtoc,
l'apanT




3. CocraB nporpammuoro odecnevyenus (II0) (k n. 7 na 2020 r.)

Nori/mm Haumenoanue 10 [IpousBoauTens Crnioco6 pacnpocTpaHeHHs
(TMTIIEH3MOHHOE WM CBOOOIHO
pacrpocTpaHsIeMoe)
1 Adobe Master Collection Adobe JIMLIEH3UOHHOE
CS4
2 Microsoft Office 2010 Microsoft JIUIICH3UOHHOE
3 Windows 7 Pro Microsoft JIMIIEH3UOHHOE
4 AutoCAD 2010 Student Autodesk CBOOOJTHO PacIpOCTPaAHIEMOE
5 Archicad 21 Rus Student Graphisoft CBOOOHO PaCIPOCTPAHIEMOE
6 SPSS Statisctics 22 IBM JINIIEH3UOHHOE
7 Microsoft Share Point 2010 | Microsoft JTUIICH3UOHHOE
8 SPSS Statisctics 25 IBM JINIIEH3UOHHOE
9 Microsoft Office 2013 Microsoft JTUIICH3UOHHOE
10 OC «Anbt O6pazoBanue» 8§ | OO0 «bazanbt JINIEH3UOHHOE
CIIO
11 Microsoft Office 2013 Microsoft JIMIIEH3UOHHOE
12 Windows 10 Pro Microsoft JIMLIEH3UOHHOE
13 Kaspersky Endpoint Security | Kaspersky JIUTIEH3UOHHOE
14 Microsoft Office 2016 Microsoft JUILICH3UOHHOE
15 Visual Studio 2019 Microsoft JUIEH3UOHHOE
16 Adobe Creative Cloud Adobe JIMLIEH3UOHHOE
17 Zoom Zoom JIMLIEH3UOHHOE
7.2 [Tepeuens pecypcoB HHGOPMALIMOHHO-TEIIEKOMMYHHUKAIMOHHOM cetu « HTepHeT»
1. https://sourceforge.net/projects/clipsrules/
2. https://www.python.org/
3. https://numpy.org/
4. https://pandas.pydata.org/
5. https://scikit-learn.org/stable/
6. https://dash.plotly.com/
7. http://www.machinelearning.ru/wiki/index.php
8. https://ya-r.ru/2020/05/07/vorontsov-kurs-mashinnoe-obuchenie-2019-shkola-analiza-dan

nyh/

9. https://archive.ics.uci.edu/ml/index.php

10. https://orangedatamining.com/
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