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1. IlosicHUuTEILHAA 3aMUCKA

1.1. lleab v 3224y TUCUUILIMHBI

HCJ'IB HN3YUCHUA JUCHUIINIMHBI: OCBOCHUEC TCOPETUUCCKUX OCHOB IOCTPOCHUA NMHTCIUICKTYAJIbHBIX
CHUCTEM U MCTOAOB UX HpaKTH‘IeCKOﬁ pcajii3anuu.

3amaun JUCLUILINHGL:

o (dbopMUPOBaHUE y CTYIEHTOB CHCTEMBI MMOHSATUH, HEOOXOIUMBIX IS TATBHEUIIIETO
yrayOJIeHHOTO U3YYEHHUs TEOPETHUYECKUX OCHOB OCTPOEHHUS CUCTEM UCKYCCTBEHHOTO

HWHTEJUIEKTA;

® O3HAKOMIJICHHE CTYACHTOB C IIPUHIHUIIaMU pa6OTI)I n MeTOﬂHKOfI HCII0JIb30BaHHA
HHTCJUICKTYAJIbHBIX CUCTCM;
® O3HAKOMIJICHHE CTYACHTOB C ACMOHCTPAlUOHHBIMH 1 HHCTPYMCHTAJIbHBIMU CPCACTBAMU,
MNOAACPIKUBAOIMMHU PCHICHUEC 3aa1 MCTOAaMU HCKYCCTBCHHOT'O MHTCIIJICKTA,

® IMPUBJICYCHUC CTYACHTOB K Y4AaCTHUIO B HpaKTquCKOﬁ pa60Te 10 CO3JaHUTI0 SKCIICPTHBIX

CHCTCM.

1.2. Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ no JTMCUHMUIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPAMM JO0CTUKCHUSA KOMIIeTEeHIInii

Komnerennus
(koI ¥ HAaMMEHOBaHUE)

Nuaukaropbl KOMIETEeHIUI
(Ko ¥ HaUMEHOBaHME)

Pe3yabTarbl 00y4yeHus

OIIK-3. Crmocoben
pa3pabaTsiBaTh
aJITOPUTMBI U
KOMITBIOTEPHBIC
MPOTPAMMBI, TIPUTOTHBIE
JUTSL TIPAKTHYECKOTO
MIPUMCHCHUSA

OIIK-3.1. 3nHaeT coBpeMEHHbIE
napajurMel IPOrpaMMHUPOBAHUS,
crocoObl onucanus GopMabHBIX
S3BIKOB;

OIIK-3.2. YMeeT uenonb30BaTh
BO3MOXXHOCTH OIEPALIHOHHBIX
CHCTEM, OTIepaIlOHHBIX Cpel,
WHTETPUPOBAHHBIX CPe]]
MPOTPaMMHUPOBAHUS 1 OPHCHBIX
MPUIOKEHUH IJI51 MPAKTUYECKOMN
palboThI Ha KOMIIBIOTEPE,
MOJATrOTOBKHU IOKYMEHTOB,
pa3paboTKH U OTJIAJKH
MPOrpaMMHOT0 KOAA;

OIIK-3.3. MmeeT npakTHYeCKUN
OTIBIT UCIIOJIB30BaHUS
OIEPaLMOHHON CUCTEMBI U YTHIIUT
JUTS IPAKTHYECKOM paboThI Ha
KOMITBIOTEPE, & TAKIKE OMBIT
UCTIOJIb30BaHMs O(PHUCHBIX
MPUIOKEHUH, HUHTETPUPOBAHHBIX
cpencts pazpabotku u CASE-
TEXHOJIOTHH AJISl IOATOTOBKU
JIOKYMEHTOB U TIPOTPaMMHOTO KOJIa.

3HaTh:

L] COBPECMCHHBLIC IMapaanurMbIl
IIPOrpaMMUPOBaHUS,

° CIIOCOOBI ONMKMCAHUS
(hopMabHBIX S3BIKOB;

° KJIACCHYECKHE allrOPUTMEI

aHaJIM3a JAHHBIX U PELIECHUs IPYTUX
3aJ1a4, OTHOCSIIIMXCS K 00J1aCTH
HMCKYCCTBEHHOTO MHTEILICKTA,;

° MPUMEPHI AITOPUTMOB
ABTOMATUYECKUX PACCYHKICHHIH,
WHTEJUIEKTYaIbHOTO U
JIMHI'BUCTUYCCKOT'O aHaJIn3a JaHHBIX;

o COBPEMEHHBIE METOIBI
pa3paboTKH MPOrpaMMHBIX CPEICTB;
) TEOPHIO U METOJIBI

peann3alyy JIOTHIeCKUX 1
AITOPUTMHYECKUX CPEJICTB
WHTEJUIEKTYAIBHBIX CUCTEM;

° BO3MOYKHBIE BAPHAHTHI
ApXHUTEKTYPbl HHTEIUIEKTYaJIbHBIX
CHUCTEM;

° 3JIEMEHTHI CTAHAAPTOB Ha
TEXHUYECKYI0 JOKYMEHTAIIMIO U Ha
JICIOBYIO rpaduKy;

o CTaHJApTHI Ha YIPABIISIOIIUE
3JIEMEHTHI TpaUUeCcKUX
HUHTEP(PECOB;

° OCHOBHBIC MTPUHIIHIIBI
opranu3zanyu uarepdeiica Tuma
«KOMaHJTHAsI CTPOKa».

YMeTs:




° WCTIONB30BaTh COBPEMEHHBIE
TEXHOJIOTHH TPOCKTHPOBAHUS
MHTEIUIEKTYAIbHBIX CHCTEM;

° HCTIONIB30BATh SI3BIKA
MPOTPaMMHUPOBAHHUS M CTaHJAPTHEIC
OoubnmoTreku Ist pa3paboTKu
COOCTBEHHBIX aJITOPUTMOB PEIICHUS
3aj1a4;

° HNPUMEHSTH TaKHE AT OPUTMBI
JUTS PEeLIeHUs IPUKIIQJAHBIX 3a1a4;
o KOMOWHHPOBATh

ApXHUTEKTYPHBIE PELICHHUS IS
CO3/1aHMsI COOCTBEHHON apXUTEKTYPHI;
) MPUMEHSTh METO/Ibl aHATIN3a
BapHUAHTOB JUISI [IOUCKA
KOMIIPOMHUCCHBIX PEIICHHIA;

o WCTIOJIb30BaTh UMEIOIIIUECS
3HAHUS [JIS1 PEIICHUS TPUKIIaIHBIX
3ajay;

) WCTIOJIb30BaTh CIPaBOYHbIE
MaTepHabl JUIsl CAMOCTOSTEIBHOTO
W3yUYCHHS HOBBIX SI3BIKOB
MPOTrpaMMHUPOBAHUS,
WHCTPYMEHTAJIBHBIX Cpel U
TEXHOJIOTHH OpraHu3aluy paboThl.
Bragers:

° HaBBIKAMU HAITUCAHUS
MPOTPaMMHOT0 KOJa JUIsl PeIICHHSI
MPUKJIaIHBIX 3aa4;

° HaBBIKAMU HAITUCAHUS
MPOrPaMMHOI0 KOJIa Ha HECKOJIBKUX
MOIMYJISIPHBIX SI3BIKAX
MPOTPaMMHUPOBAHUS;

° HaBBIKAMH HCTIOJIb30BaHUSI
WHCTPYMEHTAJIBHBIX Cpell U
(dpeiiMopkoB 11 3P HEKTUBHOTO
peleHns NpUKIaHbIX 331a4;

o WCTIONIb30BaHMS O(PHUCHBIX
MPUIOKEHUH, UHTETPUPOBAHHBIX
cpencts pazpadotku u CASE-
TEXHOJIOTHH AJIS1 IOATOTOBKH
TEXHUYECKON JOKYMEHTALUHU U
MPOTPaMMHOTO KOJIa.

OIIK-5. Crocoben
MTOHUMATh TPUHITUTIBI
PpaboThI COBpEMEHHBIX
MH(OPMAITMOHHBIX
TEXHOJIOTUH U
HCITIOJB30BATh UX IJIA
pelIeHus 3a1a4
npodeccuoHaIbHON
JIEATENBHOCTH

OIIK-5.1. 3naeT conepxanue,
CTPYKTYPY ¥ IPUHIUIIBI pA0OTHI
COBpPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTHA, TPUMEHSIEMBIX IS
pelieHus 3a1a4d IpogecCHOHaTbHOM
NESITENBHOCTH;

OIIK-5.2. YMmeeT 000CHOBAaHHO
BEIOMpATh COBpEMEHHbBIE
MH(POPMAITMOHHBIC TEXHOJIOTUU IS
pelnieHus 3a1a49 NpopecCHOHATEHOM
TESITENBHOCTH;

OIIK-5.3. Biageer HaBBIKAMU
MIPUMEHEHUS] COBPEMEHHBIX

3HaTh:

° COZIepIKaHue, CTPYKTYpY H
NPUHLUITEI PA0OTHI COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTHI,
MIPUMECHACMBIX IJIA PCHICHUA 3a1a4
npodecCHOHANBEHON e TENEHOCTH.
YMersb:

o 000CHOBaHHO BHIOMPAThH
COBpEMEHHbBIE HHPOPMALIMOHHBIC
TEXHOJIOTHH JUTS PEIICHHUS 3a1a4
npodeCcCHOHANBEHON IeATENLHOCTH.
Bnaners:




MH(POPMAITUOHHBIX TEXHOJIOTHH ITPH | @ HaBBIKAMU MPUMCHCHHUS
peleHnH 3a/1a4 TPOPEeCCUOHALHON | COBPEMEHHBIX MH()OPMAIIMOHHBIX
JIeSITEIbHOCTH. TEXHOJIOTHH MPH PEeIICHUH 3a/1a9
pohecCHOHATBHON IeATEIFHOCTH;

1.3. MecTO TUCUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl

JucuuiuiiHa «HTeUIeKTyaabHbIe CHCTEMBD» OTHOCHTCS K 00sM3aTeIbHOW dYacThH OJioKa
JUCITUILIMH y4eOHOTO TUTaHa.

J11st OCBOEHHS AMCUIUILUINHBI HEOOXOAMMBI 3HAHMSI, YMEHHUS M BIIaZeHUs, CHOPMUPOBAHHBIE B XOJI€
I/I3y‘-IeHI/ISI CHGILYIOH_II/IX JOUCHUIIJIIMH " HpOXO)KI[eHI/ISI HpaKTI/IKZ MaTEMATHYCCKOI'O aHalJiu3a,
anreOpbl, MATEMAaTHYECKOM JIOTHKH, TUCKPETHON MaTeMaTHKH, 0a3 JaHHBIX, IPOrPaMMHPOBAHHS,
BLI'-H/ICJ'II/ITGJ'IBHOI;’I MAaTCMATHUKU.

B pe3ynbraTte 0CBOCHHUS TUCIMILIMHBI (JOPMHUPYIOTCS 3HAHKS, YMEHHUS U BIIaJCHUS, HCOOXOIUMBIE
JUUIA I/I3y‘-IeHI/ISI CJ'ICI[yIOH_[I/IX OUCHUIIJIINH U HpOXO)KI[eHI/ISI HpaKTI/IK: HHTeJIJIeKTyaJIBHbIﬁ aHaJIn3
JAHHBIX W MalluHHOEe 00ydeHue, npumeHenne JICM-MeToa B ryMaHUTapHBIX HAayKaX, TCOPHS
CX0ICTBa B I/IHTCJ'UIeKTyaJILHI)IX CcucreMax, ME€To/abl O6pa6OTKI/I COIINOJIOTNYCCKUX TAHHBIX.

2. CTpyKTYypa QM CHUIIITHHBI
CTpyKTypa JTUCHHUIIMHBI 1J1sl 04HOH (pOPMBbI 00yUeHUsI
O6mas TpyA0EMKOCTh TUCHHUIUINHBI COCTaBIseT § 3.€., 288 u.
O0beM IUCHUIUIMHBI B (OpME KOHTAKTHOM paboThl OOydYarOIIUXCS C MeJaroruyecKuMu

paboOTHUKAMU U (WJIM) JIMLAMU, IPUBJIEKAEMbIMU K peanu3alii 00pa30BaTeIbHOM IpOrpaMmMbl Ha
UHBIX YCIOBUSAX, ITPU IPOBEICHUM YUEOHbBIX 3aHATHUI:

Cemect | Tum y4eOHBIX 3aHATUI KonuuectBo
p 9acoB

5 Jlekumu 10

5 JIaGopatopHble paboThI 32

6 Jlekumu 22

6 JIaGopatopHble paboThI 48
Bcero: 112

O6beM AUCUMILIUHBI (MOYJIs1) B pOpME CaMOCTOSITENIbHON pabOThl 00YYAIOIIUXCS COCTABISAET
176 akameMHYEeCKHUX YacOB.

Bunsl yueOHol paboThI
(B yacax)
KonTaktHas IIp | Cam
OM | OCTO Dopmet
JJe | Ce |IIp | Jla
K v | ax | 6o | €% | ATen TEKYIIETro
1t yT | pHas KOHTPOJIS
Ne Ce |um | ma | TH |paT
Paznen oq | pab6 yCIIEBaEMOCTH,
n/ Me pel | 4e | op
I JVICTIATUTHHBI/ TEMBI or Ha | ora dopma
K | HBI .
P ;e . q IPOMEKYTOUHOU
aTTeCTaIuu (no
H
3a 34 aTT cemecmpam)
HA | AT
ecT
TH | usA
a
o 1
us




NHuTeniekTyanbHbIe
CHCTEMBI
1 |Cucremsl, 2 12 18 OreHka
OCHOBaHHbBIE Ha BBITTOJTHEHHUS
3HAHHSIX. 1a00PaTOPHBIX
3aJaHui
2 |CucTteMBl HEUYETKOIO 4 10 16 OreHka
BBIBOJIA. BBITTOJTHECHHUS
71a00paTOPHBIX
3aJaHui
3  |HckyccTBeHHBIC 4 10 16 OreHka
HEHPOHHBIC CETH. BBITTOJTHCHHUS
71a00paTOPHBIX
3aJaHui
JK3aMeH 18 DK3aMeH 110
ouneram
4 |MHTenneKkTyalbHbIi 12 20 46 Onenka
aHaJIN3 JaHHBIX. BBITIOJTHEHHS
1a00paTOPHBIX
3aJIaHUN
5 [3neMeHTH 10 28 44 OrnecHka
MaIIHHHOI'O BBITIOJTHEHHS
00y4YeHHS. 71a00paTOPHBIX
3aJIaHUN
DK3aMeH 18 DK3aMeH 110
oueram
Htoro 32 80 36 140
3. Copep:xkanmne IUCHUNITTHHBI
Ne | HammenoBanue Coaep:xanue
n/n | pa3aea THCHMILTHHBI
1. | CucreMbl, OCHOBAHHBIC 3amaun, peraeMble HHTEIIEKTYalIbHBIMH CUCTEMaMHU.

Ha 3HaHUAX.

OO6nacTy MpUMEHEHUST HHTEJUIEKTYaIbHBIX CUCTEM.
CoBpeMeHHbBIE METOBI U CPECTBA HCKYCCTBEHHOTO
WHTEJUIEKTA.

[Ipencrasnenue 3nanuii. CUCTEMBbI, OCHOBAaHHBIE HA
npaBuiax. @peitmoBbie cucTeMbl. CEMAHTHUECKUE CETH.
Jlornyeckue cpencTa npeacTaBieHus 3HaHUM. OHTOJIOTUH.

DKCIEepTHBIE CUCTEMBI. MeTO bl N3BJICUCHUS 3HAHU,
WMHXeHepus 3HaHui. CTpyKTypa 3KCIEPTHON CUCTEMBI,
MIPUMEpHI SKCIIEPTHBIX cucTeM. [Ipoaykuuu, ctpaTerus
YIpaBJIEHUS BBIBOJOM B IIPOTYKIIMOHHOMN 3KCIIEPTHON
cucteme. O1eHKa CTeNeH! MPaBoNoA00Hs pe3ylIbTaToB
BbIBOZIA. SI3bIK iporpammupoBanust CLIPS — unctpymenT
TSl pa3pabOTKH SKCIIEPTHRIX CHCTeM. Peanm3arust mpocToi
JKCIEPTHOM cucTeMbl Ha si3bike CLIPS.




CucreMbl HEUETKOTO
BBIBOIA.

Heuerkne mHOXkecTBa. OyHKIUS IPUHAJICKHOCTH.
Onepaiuy HaJl HEYETKUMU MHOKecTBaMu. HedyeTkue
otHouieHus. Heuetkue uncna. Heuerkas soruka. t-HOpMsl, S-
HOpPMBI. JINHTBUCTHYECKUE IEPEMEHHBIE, TUHIBUCTUUECKUE
TepMbl. CTPYKTypa U aITOPUTM PabOTHI CUCTEMBI HEYETKOTO
BbIBOJIa. MeToab! nedaszsuduxanyu. PasHoBUIHOCTH CUCTEM
HEYETKOTro BbIBOJa. Pa3paboTka cHCTEMBI HEYETKOTO BBHIBOJIA
(B MHCTpYMEHTAJIBHOMN CpeJie U C TOMOIIbI0 YHUBEPCAILHOTO
A3bIKa IPOrPAMMUPOBAHMUS).

HckyccTBeHHBIE
HEUPOHHBIE CETH.

buonoruueckuii HelipoH. OnpeneneHnue UICKyCCTBEHHOTO
HelipoHa. PazHoBuaHOCTH QyHKIIMN TpeoOpa3oBaHMs
HMCKYCCTBEHHOTO HeWpoHa. TOnonorus HCKyCCTBEHHBIX
HelpoHHBIX ceTell. [lepcentpon. [Ipobiema uckirogaronero
«uany. O0ydyeHre HeHPOHHBIX CeTe. AIroOpuTM 0OPaTHOTO
pacnpoctpaneHus omnoku. Cetu ¢ oOpatHo cBs3b0. Cetn
Xongwunna u XommuHra. [loctpoeHne HCKycCTBEHHOM
HEHPOHHOM ceTH (B UHCTPYMEHTAIBHOM Cpefie U C TIOMOIIIbIO
YHHUBEPCAIBHOTO A3bIKa IPOrPAMMUPOBAHMUS).

WHTennexTyalbHbINd
aHaJIN3 1aHHBIX.

O030p COBpEMEHHBIX METOI0B MHTEIICKTYaTbHOTO aHAIN3a
nanHbix (Data Mining). [IpuMmenenune npaB1onog00HbIX
pPacCyXJIeHUM B MHTEIJIEKTYaIbHOM aHaiu3e AaHHbIX. JJCM-
METO/]l aBTOMAaTUYECKOTO MOPOKACHUS THIIOTE3. APXUTEKTypa
JACM-cuctembl. OcHOBHOM anroputm padotsr JJCM-
cuctemsbl. Jloruko-maremaruueckue npobinemsr JJCM-meTona.
BapuanTs! 1 Bo3MokHbIe 00001meHus JJCM-merona.
Anroputmuueckue npobdiaems! JJCM-merona u Teopust
¢dopmanbhbix noHaTul (Formal Concept Analysis).
Peanuzanus HECI0KHON CUCTEMBI MHTEIJIEKTYaIbHOTO
aHayM3a JIaHHBIX.

DJIEMEHTHI MAIMHHOTO

o0OyueHusl.

Mammnnoe o6yuyenue (Machine Learning) u
MHTEJUIEKTYaJIbHbIX aHamu3 AaHHbIX (Data Mining).
OcHoBHBbIE 337]a4l MAIIMHHOTO O0y4YeHus: KilacCupuKaius,
KJactepusanus u perpeccusi. O0ydeHue ¢ MoAKperieHueM.
Mertoap! kinaccuuranui. MeTo bl M BUIBI KIIaCTEPH3AIIHH.
Perpeccust — Hanbosiee yHuBepcasibHas 3a/1a4a MaIIMHHOTO
o0yuenus. OneHka KayecTBa MpejickazaHusl B MallUHHOM
oOyueHnH. MeTpHuKH: TOYHOCTB, ITOJIHOTA, F-Mepa, accuracy.
I'myOokoe oOydeHue.

4. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Ne | HammeHoBaHme Buasbl yueOHbIX
. Oo0pa3oBaresibHbIE TEXHOJIOTHHI
n/n pa3jaea 3aHSITHI
1 2 3 4
1. | Cucremsl, Jlexmus 1 + Teopernueckas aeK1usl.
ocHOBaHHbIC Ha | JlaGopaTopHas 1-6 BrinosiHeHUE MHIMBUYAIBHBIX 3aJaHUN
3HAHUSX. Ha JIa0OPATOPHBIX 3aHATHUSX.
CamocTosaTenbHas KoHncynpTupoBanue nocpeicTsomMm
pabota AJIEKTPOHHOU MOYTHI




2. CucreMsl
HEYETKOT'O
BBIBOJIA.

Jlexius 2-3 +
JlaGopaTtopnas 7-11

TeopeTnueckas JEKLUS.
BrinosiHeHUE MHIUBUYATBHBIX 3aJaHUN
Ha JIA0OPATOPHBIX 3aHATHUSX.

HEHPOHHBIE CETH.

CamocrosTenpHas KoHcynpTHpOBaHuEe MOCPEACTBOM
pabota HJIEKTPOHHOU TOYTHI
3 UckyccrBennsie | Jlekmus 4-5 + TeopeTnueckas JeKIUS.

Jlaboparopras 12-16 | BeimosHeHUEe HHINBUYaTbHBIX 3aJaHHMA
Ha J1Ta00paTOPHBIX 3aHATHUSIX.

CamocrosrenbHas KoHcynpTupoBaHue nocpeicTsom
pabota 3JIEKTPOHHON IOYTHI
4 | UaremnexryanbH | Jlekuus 1-6 + Teopernueckas nexuus.

Bl aHAIU3 JlaGopatopnas 1-10 | BeimonHeHre MHANBUYATbHBIX 3aIaHHI

JIaHHBIX. Ha JIA0OPATOPHBIX 3aHATHUSX.
CamocTosTelbHas KoHcynpTHpOBaHHE OCPEACTBOM
pabota AJIEKTPOHHON MOYTHI

5 OJIEMEHTHI
MAaIllTHHOTO
oOyueHusl.

Jleknus 7-11+ Teopernueckas JeKIus.

JlaboparopHuas 11-24 | BeimosHeHUE HHIMBUYaTbHBIX 3aaHHIMA
HAa JIAOOPATOPHBIX 3aHATHUSX.
KoncynsTHpOBanue nocpeactsom
AJIIEKTPOHHON MOYTHI

CamocTosTenbHas
paborta

B nepuon BpeMeHHOro

MPUOCTAHOBIICHUSI TIOCEUIEHUsI OOYyYaIOIIUMKCS TIOMEIICHUN |

tepputopun PITY. nns opranuszanuu yueOHOro mpouecca ¢ HPUMEHEHHUEM 3JIEKTPOHHOTO
o0y4yeHMsI W JAUCTAaHLMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHH MOTyT OBITh MCIIOJb30BaHbI
clIeiyIole 00pa3oBaTeNIbHbIC TEXHOJIOTHH:

- BUJIEO-JIEKINH

- OHJIAWH-JICKIINM B PEKUME PEAIBHOTO BPEMEHHU;

- AIIEKTPOHHBIE YUEOHHUKH, yUeOHbIE TOCOOUSI, HAyUHbIE U3/IaHUS B JJIEKTPOHHOM BHUJE U
JIOCTYTI K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcam;

- CHUCTEMBI JIJIs AJIEKTPOHHOI'O TECTUPOBAHUS;

- KOHCYJIBTALIMM C UCIIOJIb30BAHUEM TEJIIEKOMMYHHUKAIMOHHBIX CPECTB.

5. OneHka MIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHH s

5.1. CucremMa oLleHUBaHUSA

Dopma xonmponn Makc. Konuuecmeo 6a1106
3a oony pabomy Bcezo
Texynun KOHTPOIIb:
° ompoc (Tembl 1-5) 5 GamoB 20 GayuioB
° oM. 3agaHue (TemMbl 1-5) 5 GamoB 20 dayutoB
° KOHTp. paboTa (Tembl 1-3) 20 GayuioB 20 GayutoB
[TpomMexyTouHas aTTecTalus SK3aMeH) 40 6an10B
HToro 3a cemMecTp (IMCIMILINHY) 100 6amnoB
Texynmi KOHTPOJIb:
° orpoc (Tembl 6—8) 5 b6anoB 20 6anioB
° J0M. 3ajaHue (TeMbl 6-8) 5 bayoB 20 6anaoB
° KOHTp. paboTa (TeMbl 6—7) 20 6ayuioB 20 GayuioB
[TpomesxyTouHas arTectanus (9K3aMeH) 40 6annoB
Htoro 3a cemecTp (AUCHUIIUHY) 100 G6anoB




OmeHka «3a4TeHO» BBICTABISETCA OOydaromemycs, HaOpaBmemy He Menee 50 OamioB B
pe3yibTaTe CyMMHPOBaHUS OAJIJIOB, MOJIYYEHHBIX IPU TEKYIIEM KOHTpPOJIE M MPOMEXYTOUHOU
arrectanuu. [TosydeHHBIH COBOKYIHBIN pe3ynbTar (MakcumyMm 100 6amioB) KOHBEpTUPYETCS B
TPAAULMOHHYIO IIKAJy OLEHOK M B IIKaJIy OLEHOK EBpONENCKON CHCTEMBI IIEPEHOCA U
HakorieHus kpeautoB (European Credit Transfer System; namee — ECTS) B cooTBeTcTBUM €

TabIuIe:
100-b6annsnasn Tpaounuonnan wxana Hlxana

wKana ECTS

95 -100 A
8394 OTIIMYHO B

68 — 82 XOpOIIIO 3a4TEHO C

56 — 67 D
5055 YIIOBIICTBOPUTEIHHO E
20—49 FX
0_19 HEY/IOBJICTBOPUTEIILHO HE 3aUTCHO =

5.2. Kpurepum BbICTaBJIeHUS OLEHKHU MO N CHUIIINHE

Banany/
HIkauaa
ECTS

Ounenka no
JUCUHUILINHE

Kpurtepun oneHkHu pe3yibTaToB 00y4eHHs 110
AUCHUILINHE

100-83/
AB

COTIUYHOY/
«3a4TEHO
(oTm4HO)»/
«3a4TEHOY

BricTaBnsercs o0ydaromemycs, €CiIi OH IIyOOKO U
IPOYHO YCBOWJI TEOPETUUCCKUN U MPAKTHYCSCKHI
MaTcpuall, MOKCT MPOACMOHCTPUPOBATD 3TO HA 3aHATUAX
U B XOJIC POMEKYTOUYHOH aTTECTAIIH.

OOyuaronmiicsi HICUEPIBIBAIOIIE U JIOTHYECKH CTPOHHO
u3jaraet y4yeOHbIi MaTepHrall, yMEET yBS3bIBaTh TCOPHIO C
MIPAKTUKOH, CITPABIISIETCS C pEIICHUEM 3aa4
npogeccnoHaIbHON HAIIPABICHHOCTH BBICOKOTO YPOBHS
CJIOKHOCTH, IPABUIIBHO 000CHOBBIBAET IMPHUHATHIC
peLIeHHUS.

CB0OOOJHO OpUEHTUPYETCS B YUEOHOI U
npogeccuoHaIbHOM JITepaType.

OreHKa Mo JUCHUIUIMHE BBICTABISIOTCS 00y4JaroieMycs ¢
y4€TOM PE3YJIBTATOB TEKYIIEH U TPOMEKYTOUHON
aTTeCTalUu.

KomnereHuuu, 3akpeniénnpie 3a TUCUUIIITMHOM,
c(OPMHPOBAHBI HA YPOBHE — «BBICOKUI».

82-68/

«XOPOIIO0Y/
«3a4TEHO
(xoporto)y/
«3a4TEHOY

BricTaBnsiercs o0y4daromemMycsi, €CiIu OH 3HaeT
TEOPETUUECKUM U IPAKTUUECKUN MaTepHas, FpaMOTHO U IO
CYLIECTBY M3JIaraeT €ro Ha 3aHATHSIX U B XOJI€
MIPOMEXYTOYHOM aTTecTalluy, He AOIyCKas CYIIECTBEHHbIX
HETOYHOCTEH.

OOyuaronuiicss NpaBUIbHO IPUMEHSET TEOPETHUECKHUE
TMIOJIOXKEHHUS IIPH PEIICHUN TPAKTHUECKUX 3a7a4
npogeccHOHaTLHON HANPaBIEHHOCTH Pa3HOTO YPOBHS
CJIOKHOCTH, BJIaJIe€T HEOOXOIUMBIMHU JIJIsl 3TOTO HaBBIKAMU
U IPpUEMAMH.

JlocTaTouHO XOPOIIO OPHUEHTUPYETCS B yUeOHOU U
npodeccuOHAILHOU JINTEpaType.




OreHKa MO JUCHUIUIMHE BBICTABISIOTCS 00YYaIOMEMYCs C
Y4ETOM PE3YIbTATOB TEKYIIEH U MPOMEKYTOUHOMN
aTTeCTaluu.

Komnerenmuu, 3akperiéHHble 3a AUCUUTUIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIHIL).

67-50/ «YIIOBJICTBOPH- BricTaBnsercs o0ydaromemycs, eciIi OH 3HaeT Ha 6a30BOM

D,E TEJIbHOY/ YPOBHE TEOPETUYECKUI U IIPAKTUYECKUNA MaTepual,
«3a4TEHO JIOTTYCKaeT OT/eNIbHbIe OMIMOKH MPH €T0 U3JI0KEHUU Ha
(ynoBnerBopu- 3aHATHUSAX U B XOJI€ MPOMEXKYTOUHOM aTTECTAIIH.
TEJBHO)»/ OOyuaromuiics UCIBITBHIBACT ONPEICIEHHbIE 3aTPYAHEHUS
«3aUTCHO» B IPUMEHEHUU TEOPETUUECKUX MOJOKEHUNA PU PEIICHUN

MPAKTHUYECKUX 3a7a4 Npo(dhecCHOHATLHOM HalIPaBIEHHOCTH
CTaHJAPTHOI'O YPOBHS CIIOKHOCTH, BJIAJIEET
HEOOXOUMBIMU JIs1 TOr0 0a30BBIMU HABBIKAMU U
pUEMaMu.

JleMOHCTpHpYeT JOCTaTOUHBIN YpOBEHb 3HAHUS yUeOHOU
JUTEPATYPBI 110 AUCLUILIVHE.

OrneHka no JUCHUILTUHE BBICTABIISAIOTCS 00 ydarolemMycs ¢
y4€TOM PE3YJIBTATOB TEKYIEH U IPOMEKYTOUHON
aTTeCTaluu.

KomnereHuuu, 3akpeniéHnble 3a TUCUUIIIIMHOM,
c(hOopMHUPOBAHbI HA YPOBHE — «JIOCTATOYHBINY.

49-0/ «HeynoBieTBopuTe | BoicTaBisiercs o0ydaromemMycsi, €Ciu OH HE 3HAET Ha
FFX JILHO»/ 0a30BOM ypOBHE TEOPETUUYECKUI U MPAKTUUECKUIN
HE 3aUTEHO MaTepHal, JOIycKaeT Ipyoble OMIMOKH TPHU eTo
W3JI0)KCHUU Ha 3aHATHSIX M B X0JIC TPOMEKYTOUHOM
aTTECTAIHH.

OOyuaromuiicst UCTIBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B
IIPUMEHEHUH TEOPETUYECKUX MOJ0KEHUN ITPU PEILICHUH
NPaKTUYECKUX 3a/1a4 PO eCcCHOHATLHON HANPaBIeHHOCTH
CTaHIAapPTHOI'O YPOBHS CII0KHOCTH, HE BIaIEET
HEOOXOIMMBIMH ISl 3TOTO HaBBIKAMH U IPUEMAMH.
JemoHcTpHpyeT (hparMeHTapHble 3HaHUS y4eOHOI
JUTEPATYpPBI IO TUCLUIUINHE.

O1eHKa 0 JUCHUIUIMHE BBICTABISIOTCS 00y4aroLeMycs ¢
y4€TOM PE3YJIBTATOB TEKYIIEH U TPOMEKYTOUHOU
aTTECTALlUN.

KomnereHuy Ha ypoBHE «IOCTaTOYHBINY, 3aKPETUIEHHBIE
3a TUCLUIUIMHOM, HE CPOPMUPOBAHBI.

5.3. OueHouyHbIe cpeAcTBA (MATEPHAJIBI) A/l TEKYLIEI0 KOHTPOJISA YCIIeBaeMOCTH,
HpOMe)KyTO‘IHOﬁ arrecranmumu oﬁyqamumxcsn 0o AMCIMIIJINHE

5.3.1. O6pa31ibl 3a1aHU AJIE CAMOCTOSITEILHOTO BBITTOJIHEHUS

IIpuMepHbIe 3a7aHus 115 1a00PATOPHBIX padoT

1. Pa3paboTka kinaccuunupyomniei cucteMsl (IpOTOTUIIA IKCIEPTHOM CUCTEMBI) Ha SI3bIKE
CLIPS. IlpumMepHbIe BapuaHThl MHINBHUYaJbHBIX 3aJaHH:

a) KJ1acCU(UKalus KUBOTHBIX (Ha YpOBHE OTpsia UM CEMENCTBA),

b) KJIacCU(UKAIUS OTHECTPEIBHOTO OPYKUS,

C) KJIacCH(UKAIUS MTAPYCHBIX CYIIOB,



d) Kkiaaccupukanus Mmeoenu,

e) Ki1accudukanus o0yBH,

f) KJIaccu(UKAIUS XOJIOTHOTO OPYXKHSI,

9) KIaccupuKanus MUQUISCKUX CYIIESCTB U T.I1.

2. Peanm3zanus cucTeMbl HEUETKOTO BBIBO/IA, PEIIAIOIICH OTIEIBHYIO MPAKTHYECKYIO

3ajauy. Peanusanus yHuBepcaibHOM CUCTEMbI HEYETKOTO BHIBOJIA (HACTPOIKA HA KOHKPETHYIO
3a/1auy MPOUCXOIUT ¢ ToMoIIsto 1okymeHTa JSON). [IpuMepHbie BapraHThI 3a1aHHM:

a) OIIpEe/ICTICHUE LICHBI KBAPTHPHI,

b) onpe/esIeHHe [EHBI MOJIEPKAHHOTO aBTOMOOMIIS,

C) OIPE/ICIICHNE [ICHBI APCH b KBAPTHUPHI,

d) ompe/esieHre OLEHKH 3a OTBET 00y4aeMOro u T.1I.

3. Peanu3aiust 0JJHOCIIOWHOTO W MHOTOCIOMHOTO MEPCENTPOHA U HAIMCAHUE TIPOrPAMMBI

noAroToBKU JaHHbIX. [lanHble 6epyTes u3 penosuropust UCI
(https://archive.ics.uci.edu/ml/index.php). Ouenka kadecTBa KjIacCUpHUKALIUH.

4. Peanuzanus necnoxxuoit JICM-cuctemsl. [IpoBepka paboTocriocOOHOCTH cHCTEMBI Ha
naasbix 3 penosuropusi UCIL Ouenka kadecTBa KiIacCU(UKAIIH.

5. Peanusanus CHCTEMbI MAITMHHOTO 00YYEHHS Ha s3bIKe MporpammupoBanust Python ¢
ucnoiib3oBanueM oubmmotek pandas u scikit-learn. Jlanuaeie 6epyrcst u3 pernozuropus UCL

KoHTpoJibHbIe BOIPOCHI K IK3aMeHYy
Bonpocwt 1-20 cemecmpa:

1. [Monstue nponaykuuu. [Ipogykiuu B cuctemax [locra. [Iponykumu B hopmManbHBIX
rpammartukax. [Ipoaykinu kak XOpHOBCKUE (POPMYIIBL.

2. CtpyKTypa NpOAYKIIMOHHON SKCIIEPTHON cucTeMbl. O0IacTH MpUMEHEHUS
IPOAYKIIMOHHBIX YKCHEPTHBIX CUCTEM.

3. MexaHu3M BbIBOJIa B MPOIYKIIMOHHBIX SKCIIEPTHBIX cucTemax. [Ipsimoii u oOpaTHbIit
BBIBO/I.

4. IIpencraBnenue 3HaHu. OperMBI.

S. Cemanrtuueckue cetu. O0gacTu MpUMEHEHUs1 ceMaHTHuecKux cete. [IpeacraBnenue
MOCJIEI0BATEILHOCTH COOBITUI C ITOMOIIIBIO CEMAaHTUYECKUX CETEH.

6. [TpencraBiaeHne CTPYKTYphI CI0KHOTO 0OBEKTa C MOMOIIBIO CEMAHTUYECKUX CETEH.
1. CemanTuueckue cetu ¢ ¢ppeitmamu. [Ipencrapienre GopmMyil JOTUKH TPEIUKATOB C

MOMOIIBIO CEMAaHTHYECKUX ceTeil ¢ ppermamu.

8. SAzbik mporpammupoBanus CLIPS. Obmas xapakrepuctuka. [lapagurmst
IIPOrpaMMUpPOBaHus, oanepxkuBaemsle s3pikoM CLIPS.

9. Omnpenenennst (KOHCTPYKTHI) Ha s3bike CLIPS. Onpenenenus GyHKIMA 1 onpeneneHus
npasuil. [Ipocreiimue nporpammsl Ha si3pike CLIPS.

10. VYnopsnouenHsie HakThl, aOI0HBI, HEYHOpsAAOoYeHHbIE (hakThl. DYHKIUY JIJ1s1 pabOTHI €
¢daxramu. [IporpamMma ji1st moctpoenus kinaccudukanuu Ha s3sike CLIPS.

11. Heuerkne MHOXecTBa. OYHKIMS MPUHAAIIEKHOCTH. TUNTYHBIE QYHKIIUT
IIPUHAJJIEKHOCTH JUIsl HEYETKUX MHOYKECTB HaJl BEILIECTBEHHBIMU ITPOMEKYTKaMHU.


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

12. OCHOBHBIE TIOHATHS, CBA3aHHBIC C HEYETKUMH MHOXKE€CTBaMH (SIpO, HOCUTENh, allbda-
cpe3). Onepanuu Hali HEYETKUMHU MHOKECTBaMH.

13. HeueTkue noruku, t-HOpMbI U S-HOPMBI, HeueTKoe oTpulianue. [lpumepsl t-HOpM U s-
HOPM.

14, [Ipocreiimme cBOKCTBA t-HOPM U S-HOPM.

15. JIuHrBucTHUECKas rnepeMeHHas. JIMHrBUCTUYECKUE TEPMBI. TepM-MHOKECTBO

JIMHTBUCTUYECKOM HCpCMeHHOﬁ. JIMHTBUCTHYECKHE INEPEMCHHEBIC U HEYECTKUEC MHOXECTBA.

16. CTpyKTypa CUCTEMBI HEYETKOTO BhIBOIa. OCHOBHBIE 3TAIbl PpAOOTHI CHCTEMBI HEYETKOTO
BbIBOJ1a. O0NacTH MPUMEHEHHs CUCTEM HEUeTKOro BbIBoa. [IpuMepsl CUCTEM HEYETKOTrO
BBIBO/IA.

17. MaremaTnueckast MOJIEIb CHCTEMBI HEYETKOTO BBIBO/IA.

18. Mertons! nedas3upukanuu.

19. PasnoBugHOCTH cucTeM HedyeTkoro BeiBoaa (Mamaanu, Llykamoto, Jlapcen, CyreHo).
20. OO0BeKTHAsE MOJIEb CUCTEMBI HEUETKOT'O BBIBOA.

Bonpocwt 2-20 cemecmpa:

1. Heiipon. MckyccTBeHnbIil HelipoH. BecoBbie koadduimenTsr cunancoB. OyHKIus
aktuBauuu. [Ipumeps! pyHkiuil akTuBauu. Tonoiaorus HelpoceTen.

2. OOy4eHre HCKYCCTBEHHBIX HEMPOHHBIX ceTel (¢ yuuteneM). OOydaromas
nocneaoBarenbHOCTh. OyHKIMA omnOKku. Koppekius BecoBbIX K03 PUIIMEHTOB.

3. [Tepcentpon. IIpobaema ucknrouaromero «MJIN». O6yuenune nepcentpona.

4. MHorocoiiHble CI0UCTO-NapaIJIeIbHbIE HEUPOHHBIE ceTU. TeopeTnyecKkre OCHOBBI
ITOPUTMa 00PAaTHOTO PACIPOCTPAHEHUS OLTHOKH.

S. MHorocoiHble cl10uCcTo-NnapauieibHble HelpoHHbIe ceTH. PaboTa anropurma
00paTHOTO pacipoCTpaHEHUs OMIHOKH.

6. WuTtemiexTyanbHbli aHanu3 JaHHbIX. JJCM-MeTos (OCHOBHBIE KOMIIOHEHTHI).

1. 3anauu, pemaemele ¢ nomouibio JICM-merona.

8. JACM-cuctema. Ctpykrypa ICM-cuctemsl. OcHOBHOM anroputM padotsl ICM-
CUCTEMBI.

9. [TpaBonooOHbIEe pacCykACHUSA: MHIYKIINA, aHAJIOTHsl, a0 ayKius (o01ee
IpeJICTaBICHUE).

10.  CxopactBo u kinacrep (onpeneneHus u npumepsl). CoorBercTBus [anya.

11. Kanaunatel B BO3MOXKHBIE TPUYUHBI.

12. I'unoressl u npumepsl B ICM-metoze.

13.  Bosmoxxsbie npuunHbl. [IpaBuna nHAYKIMY 1 aHATTOTHH. VITeparus mpruMeHeHHsI
paBuIIL.

14. ®opmanbHbIN KOHTEKCT. PopManibHOE OHATHE. IHTEHCMOHA 1 SKcTeHcnoHan. CBs3b

JACM-metona ¢ hopMansHOM Teopuel TOHITHH.
15. Anroputm Hoppuca.
16. Peanuzamuu JICM-cuctemsl.

17. WHTennekTyanbHbli aHaIu3 JaHHBIX U MallnHHOE 00ydeHrne. OCHOBHBIE 33/1a4U
MAaIIMHHOTO O0yYeHHUS.



18. Perpeccust B KOHTEKCTE MAIIMHHOTO 00y4YeHUs. MeToabl perpeccumu.

19. Knaccugukaius B KOHTEKCTE MAaIIMHHOTO 00y4YeHusl. MeTo bl KiIacCu(pUKaIim.
20.  Knacrepu3zanus B KOHTEKCTE MAIIMHHOTO 00y4eHHs. MeTOoIbl KIIaCTePU3aLHH.
21. OcobeHHOoCTH 00y4YeHHS C TIOAKPEIUICHUEM.

22. OcobeHHOCTH TITyOOKOTO 00Yy4YCHHUSI.

6. YueOHO-MeTOAMYeCKOEe M MH()OPMAIITMOHHOE 00ecriedyeHue TN CIUTIIUHbI

6.1. Ciucok HCTOYHUKOB U JINTEPATYPbI

a) OcHoBHAas1 JINTEpaTypa

1. bapceean A.A. Texnonorus ananm3a gaHHbix: Data Mining, Visual Mining, Text Mining,
OLAP/ A.A.bapcersn, M.C.Kynpusao, B.B.Crenanenko, .M. Xonon. — 2-e uza. nepepad. u
norr. — Cn6.: BXB-ITerepoypr, 2007. — 384 c.: um.

2. bopucos, B. B. Heuetkue mojenu u cetr: yueoHoe mocodue / B. B. bopucos, B. B.
Kpyrnos, A. C. ®enynos. — 2-e usn., crep. — Mocksa: ['opsiuas nunus-Tenexom, 2018. — 284
c. — ISBN 978-5-9912-0283-1. — Tekct: 3neKTpoHHBIH // JIaHb : 371€KTPOHHO-OMOIHOTeYHAs

cucrema. — URL.: https://e.lanbook.com/book/111022.

3. Baeun B.H. Jlenykuus u 00001IeHIE B CUCTEMaX MPHUHATHUS pemieHuil. — M.: Hayxka,
1988. — 384 c.
4, Baeun, B. H. JlocTOBEepHBIii U IPaBIONOJ00HBIH BEIBOJI B MHTEIIEKTYaIbHBIX CUCTEMAX:

yuebHoe nocooue / B. H. Barun. — Mocksa: ®U3MATIIUT, 2008. — 704 c¢. — ISBN 978-5-
9221-0962-8. — TexkcT: anekTpoHHbIi // JIaHb : anekTpoHHO-0MOIHOoTeyHast cuctema. — URL:
https://e.lanbook.com/book/2357.

S. Boviozun, B. B. Marematndeckre OCHOBbI MALITMHHOTO 00Y4€HUS U TPOrHO3UPOBAHUS:
yuebHoe nocooue / B. B. Berorun. — Mocksa: MITHMO, 2014. — 304 ¢. — ISBN 978-5-4439-
2014-6. — Texkcr: anexTpoHHBIH // JlaHb : 2NeKTpOHHO-OnOMMoTewHas cucrema. — URL:
https://e.lanbook.com/book/56397.

6. T'aspunosa T.A., Xopowesckuii B.®. ba3pl 3HaHUN UHTEIIEKTyalIbHBIX cucteM. — CII0:
ITnurep, 2000. — 384 c.: wi.

7. IDrcexcon 11. BBenenue B 3kcniepTHbIE cUCTEMBL.: [lep. ¢ anri. Yu. moc. — M.

Uz narensckuii 1oM «BuabsiMcey», 2001. — 624 c.: ui.

8. Kpyenos B.B., bopucos B.B. IckyccTBEeHHbIE HEUPOHHBIE CETU. TeopHs U MpakTUKa. —
M.: T'opsiuas munus—Tenekom, 2001.— 382 c.: ui.

9. Kpyenoe B.B., /{nu M.H., I'onynoe P.FO. HeueTkas 10TMKa U HICKYCCTBEHHBIE HEUPOHHBIE
cetu: Yueb. nocodue. — M.: M3garenbcTBo prznko-maremaTuyeckont nurepatypsl, 2001. — 224

C.. UJ.



10. @unn B.K. TlpaBnonomo0HbIe BBIBOIBI M MPABIONOA00HBIC paccyxaenus // itorn Hayku
u TexHuku. Cep. Teopus BeposTHOCTEW. MaTemaruueckas ctaTucTUKa. TeopeTuueckast
kubepueruka. — M.: BUHUTU, 1988, T. 28, c. 3-84.

11. Yacmukos A. I1., I'aspunosa T.A., benos /JI. JI. PazpaboTka 3xcnepTHbIX cucteM. Cpena
CLIPS. — Cu6. bXB-Iletepoypr, 2003. — 608 c.: ui.

12.  HImosba C./I. IIpoexTrpoBanue HeUeTKUX cucteM cpeactBamu MATLAB. — M.:
[Nopstuast muaus — Tenexkom, 2007. — 288 c., ui.

13.  Apywxuna H.I'. OCHOBBI TEOPHHM HEUECTKUX U THOPUIHBIX CUCTEM.: Yuel. mocoone. —
M.: ®unancw u cratuctuka, 2004. — 320 c.: ui.

0) /lonoJiHUTe/IbHAA JIUTEpaTypa

1. ABTOMAaTHYECKOE MOPOXKIACHNE TUTIOTE3 B MHTEIUIEKTyaIbHBIX cucteMax // Cocr.
E.C.ITankparoBa, B.K.®unH., [Toa. oom. pen. B.K.®unna.. — M.: KHmxHBIH 10M
«JIMBPOKOMp». 2009. — 528 c.

2. Anwarkos O.M. ICM-MeTo: TeopeTuKo-MHOKecTBeHHOe 00bsicHenue // HTU, Cep. 2. —
2012, Ne9, c. 1-19.

3. Taex 11, I'agpsnex T. ABTOMaTHUECKOE 00Opa30BaHKE THIIOTE3: MATEMATHUECKUE OCHOBBI
o0mieit reopuu: [lep. ¢ anrn. — M.: Hayka, 1983. — 277 c.

4, Jicappamano Jloc. Paiiau I'. DKCiepTHBIE CUCTEMBI: TPUHITUIBI pa3padOTKU U
nporpammupoBanue 4-e uzg. [lep. ¢ anrn. — M.: U3garensckuii qom «Bumbsimey, 2006. — 1152
C.: M.

5. Loiconc M.T. TIporpaMmupoBaHUE UCKYCCTBEHHOTO MHTEJIEKTA B MPHUIIOKEHUSXK: TIEp. C
anri. — M.: JIMK Tlpecc, 2004. — 312 c.: u.

6. JACM-meTos aBTOMaTHUECKOTI0 MOPOKIeHUs TUIoTe3. Jlornyeckue u
snuctemonoruueckue ocHoBanus // Coct. O.M.Anmakos, E.®.®abpukanosa, [Toa. obur. pex.
O.M.AnmaxkoBa. — M.: Kunxknsiil nom «J IMBPOKOM». 2009. — 432 c.

1. Iwoya /1., Ilpao A. Teopust Bo3MoxxkHOCTeH. [IpunoxeHus K mpecTaBIeHUIO 3HAHUH B
undopmaruke: Ilep. ¢ pp. — M.: Paguo u cBsi3b, 1990. — 288 c.: ui.

8. 3aoe JI. [loHaTHE TUHTBUCTUYECKON IEPEMEHHOM U €ro MpUMEHEHHEe K MIPUHSATHIO
npubimkeHHsIx pemenuil: [lep. ¢ anrn. — M.: Mup, 1976. — 168 c.: m.

9. Kysneyos C.O. Beenenune B JICM-meron // Cemuotnka n nHpopmatuka. —1990.— Bei.
31.— c. 3-40.

10.  Jleonenxos A. B. Heuetkoe monenupoBanue B cpeae MATLAB u fuzzyTECH. — Cn6.:
BXB-Iletepoypr, 2003. — 736 c.: u.



11. Jlormueckuii moaXoa K MCKYCCTBEHHOMY MHTEJUIEKTY: OT KJIACCHUECKOM JIOTHKH K
JgoruyeckoMy nporpammuposanuto: Ilep. ¢ ppann./ Ters A., ['pudomon I1., JIyn XK. u ap. — M.:
Mup, 1990. — 432 c.: un.

12. Jloruueckuii moaXo K MCKYCCTBEHHOMY MHTEJUIEKTY: OT MOJIaJIbHOM JIOTUKHU K JIOTHKE
6a3 nanubix: [lep. ¢ ¢pani./ Teirs A., I'pudbomon I1., FOnen I'. u ap. — M.: Mup, 1998. — 494 c.:
WII.

13.  Jlopwep XK.-JI. Cuctemsl uckycctBenHoro unreuiekra: Ilep. ¢ ¢ppanm. — M.: Mup, 1991.
— 568 c.: ni.

14, Jrorep [Ix. @. cKyCCTBEHHBIN MHTEIUIEKT: CTPATETHMH M METObI PELICHUS CIOKHBIX
npobuieM, 4-e uznanue.: Ilep. ¢ anrn. — M.: U3narensckuit noM «Bunbsamey, 2003. — 864 c.:ui.
15. Muss JIx. C. Cuctema JIOTUKU CHIUIOTUCTHYECKON M MHAYKTUBHOM. — M.: U3 .
I'.A.Jlemana, 1914. — 880 c.

16. Musnckuit M. @peiitmMbl 1J1s1 ipeacTaBiaeHust 3Hanuil. — M.: Mup, 1979. — 151 c.

17. MHoro3HauHble JIOTUKHM U UX npumeHeHue.: T. 2: JIoruku B cucreMax UCKyCCTBEHHOTO
unteimekra/ Coct. O.M.Anmakos, /[.B.Bunorpanos, B.K.®uns. [Tox. pen. B.K.®unna. — M.
Uz narenscrBo JIKU, 2008. — 240 c.

18.  Hunncon H. IlpuHnmme nckyccTBeHHOTO MHTEIUIEKTa. — M.: Pagno u cBs3p, 1985.

19. [TonoB 3.B. DkcnepTHbie cuctemsl: Penienne HeopMaaIn3oBaHHBIX 337a4 B IUAJIOTE C

OBM. — M.: Hayka, 1987. — 288 c.

20. [Tocrienos [I.A. CutyariuoHHOE yIpaBJIeHHE: TEOpHs U mpakTtuka. — M.: Hayka. — 1986.
— 288 c.
21. Paccen C., Hopsur I1. MckyccTBEHHBIN HHTEIEKT: COBPEMEHHBIN MMOAX0, 2-€ U311,

I1ep. ¢ anrn. — M.: U3narensckuii nom «Bumbsmey, 2006. — 1408 c.

22.  Pamxka C. Python u mammunanOe o0ydenue: Ilep. ¢ anri. — M.: JIMK Ilpecc, 2017. —
418 c.

23. Pyrkosckas /1., [Imnmasckuii M., PyrkoBckuii JI. HelipoHHBIE ce€TH, TEHETUYECKUE
aIrOpUTMBI U HeueTkHe cucteMsl: [lep. ¢ monbsck. — M.: 'opsiuast muaus — Tenexom, 2004. —

452 c. nn.

24, VYorepmen /. PykoBoacTBo no skcneptHsIM cucteMaM: [lep. ¢ anrim. — M.: Mup, 1989.
— 388 c.: u.
25. XaiikuH. C. HelipoHHble ceTu: MONHBINA Kypc, 2-¢ u3a.: [lep. ¢ anrn. — M.: 3narensckuit

oM «Bumbsimey, 2006. — 1104 c.: u.



26. SxwseBa ['.0. HeueTkue MHOKeCTBa U HEUPOHHBIE ceTH: Yuel. mocodue. — M.:

Wutepuer-Yuusepcurer Mudopmarnmonnsix Texnononruii; BUHOM. Jlaboparopust 3HaHMIA,
2005. — 316 c.: ui.

6.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEeKOMMYHUKAIIMOHHOM ceTu «AHTepHET»

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

© N o g~ w0 Dd P

) https://ya-r.ru/2020/05/07/vorontsov-kurs-mashinnoe-obuchenie-2019-shkola-analiza-
dannyh/

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

10. https://orangedatamining.com/

6.3. IIpogeccuonaibHbIE 6a3bI JaHHBIX U HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

Ne

HaumenoBanue
n/n

1 | Mexnynaponnsie pedeparuBHble HaykomeTpuueckue b/, moctymHbie B paMkax
HallMOHAIILHOM nmoanucku B 2021 T.

Web of Science

Scopus

2 | [Ipodeccruonanbueie monHoTeKcTOBBIE B]I, TOCTYMHBIE B paMKaX HallMOHAIBHOM
noamnucku B 2021 r.

Kypuansr Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

XKypuaner Taylor and Francis

3 | [IpodeccruonanbHble MOIHOTEKCTOBBIE BJ]

JSTOR
W3nanus o oOLIeCTBEHHBIM U TYMaHUTAPHBIM HayKam
OnekTponHas oubimoreka Grebennikon.ru

4 KOMHBIOTCpHBIC CIIPAaBOYHBIC IIPABOBBIC CUCTCMBI

KoncynsranT Ilntoc,

I'apant

7. MaTrepuajibHO-TEXHUYECKOe o0ecneyeHne 1 CHUIIUHbI

KommnbrorepHslii k1acc ¢ MeIna-rmpoeKTOPOM.

Ilepeuens ITO


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://ya-r.ru/2020/05/07/vorontsov-kurs-mashinnoe-obuchenie-2019-shkola-analiza-dannyh/
https://ya-r.ru/2020/05/07/vorontsov-kurs-mashinnoe-obuchenie-2019-shkola-analiza-dannyh/
https://archive.ics.uci.edu/ml/index.php
https://orangedatamining.com/

Cnoco0 pacnpocTpaHenust
Neni/mm HaumenoBanue I1O IMpousBoaurein (JIMUEH3HOHHOE W1
CBO0OOIHO
pacnpocTpaHsieMoe)
1 Adobe Master Collection Adobe JUIICH3UOHHOE
CS4
2 Microsoft Office 2010 Microsoft JIUIICH3UOHHOE
3 Windows 7 Pro Microsoft JIALEH3MOHHOE
4 AutoCAD 2010 Student Autodesk CBOOOJIHO PACIPOCTPAHICMOE
5 Archicad 21 Rus Student Graphisoft CBOOOHO PACIPOCTPAHIEMOE
6 SPSS Statisctics 22 IBM JIALEH3NOHHOE
7 Microsoft Share Point 2010 | Microsoft JIUIICH3UOHHOE
8 SPSS Statisctics 25 IBM JIALEH3NOHHOE
9 Microsoft Office 2013 Microsoft JIUIICH3UOHHOE
10 OC «AnbT O6pazoanue» 8§ | OO0 «bazanbt JIMLIEH3UOHHOE
CIIO
11 Microsoft Office 2013 Microsoft JIALIEH3UOHHOE
12 Windows 10 Pro Microsoft JIALIEH3UOHHOE
13 Kaspersky Endpoint Kaspersky JMLEH3MOHHOE
Security

14 Microsoft Office 2016 Microsoft JIUIEH3UOHHOE
15 Visual Studio 2019 Microsoft JIALIEH3UOHHOE
16 Adobe Creative Cloud Adobe JIUIICH3UOHHOE
17 Zoom Zoom JIMLIEH3UOHHOE

8. O0ecneuenne 00pa3oBaTEJIHLHOIO NMPOLIECCA IJIA JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbsI  MHBAJIH/I0B

B xonme peanmzanuu IUCHUIIIMHBI HCIOJB3YIOTCS CJEAYIOIIUE JIOMOJHUTEIBHBIE METO/IbI
00y4eHusl, TEKYIIEro KOHTPOJsl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTallii 00YyJaroIuXcs B
3aBUCHMOCTH OT UX WHIUBUIYAbHBIX OCOOCHHOCTEH:

° JUTS CJIETBIX U CI1a0O0BUISIINX:
— JeKIuu O(GOPMIISIOTCS B BHJAE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TOMOIIbIO
KOMIIBIOTEpA CO CTEeUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— MMCbMEHHBIC 3aJaHUsl BBITIOJHSIOTCSA HAa KOMIBIOTEPE CO CIElHUaTU3HUPOBAHHBIM
MIPOTrpaMMHBIM 00ECIIeYEeHNEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

— obecrneunBaeTcs MHIUBUIYaTbHOE paBHOMEpHOE ocBelleHue He MeHnee 300 miokc;

— JUISL BBITMIOJTHEHUSI 3aJaHUs TPU HEOOXOIUMOCTH TMPEOCTABIISCTCS YBEIUYHBAIOIIEE
YCTPONCTBO; BO3MOKHO TaK>Ke€ MCIOJIb30BaHUE COOCTBEHHBIX YBEIMUYUBAIOIINX YCTPOUCTB;

- MUChMEHHBIC 3aaHus ODOPMIISIOTCS YBEIUYSHHBIM HIPU(TOM;

- 9K3aMEH M 3a4€T MPOBOMAATCS B YCTHOH (hOpMe MU BHITIONHSIOTCS B MUChbMEHHON popme
Ha KOMITBIOTEPE.

° JUTSL TITYXUX U CIa0O0CITBITIAIINX
- JeKIMU OQOPMIISIFOTCS B BHJE JJIEKTPOHHOTO JOKYMEHTa, JHOO TMpPeJoCTaBIsSETCS

3BYKOYCHJIMBAIOIIASA annapaTypa HHANBUAYAIbLHOIO MOJb30BAHMUS;

— NUCbMEHHBIE 33JaHNUs BBIOTHSAIOTCS HAa KOMITBIOTEPE B MUCbMEHHOM (popMme;
— 9K3aMeH W 3a4€T NPOBOAATCA B NHCbMEHHOH (opMe Ha KOMIBIOTEpPE; BO3MOMXHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

o JUIS JIALL C HAPYIIEHUAMH OITOPHO-JBUIaTEIbHOTO almapara:

— JICKIIMH O(I)OpMJ'ISIIOTCSI B BHJAC OBJICKTPOHHOI'O HOKYMCHTA, AOCTYIIHOIO C IIOMOMIBIO
KOMITBIOTEPA CO CICHUATTU3UPOBAHHBIM IIPOTPaAMMHBIM 06ecnequHeM;




— NUCbMEHHBIE 33JaHUsl BBIIOJHAKOTCS HA KOMIIBIOTEPE CO CIELUAIU3UMPOBAHHBIM
IIPOrpaMMHBIM 00€CTIEUCHUEM;

— 9K3aMeH U 3a4€T MPOBOJSATCS B YCTHOM (pOpPME MIIH BBIMTOJIHSIOTCS B MUCBMEHHOM (opme
Ha KOMITBIOTEpE.

ITpu HEOOXO0AMMOCTH MpelycMaTPUBAETCs YBEJIIMUEHNE BPEMEHH Ul IOJrOTOBKH OTBETA.
[Iponienypa mpoBeaeHHUS MPOMEKYTOUHOM aTTECTAlMH Ui O0yYaroIUXCs yCTAHABIMBACTCSA C
y4€TOM MX MHIUBUAYaAIBHBIX Ncuxopu3ndeckux ocodeHHocreil. IIpomexyrouHas aTrectanus
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

IIpu npoBeneHHH HpPOLENYpPbl OLEHUBAHUSA pE3YJbTATOB OOY4YEHHs NpeAyCMaTpUBAETCs
UCTIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HMHIUBUAYAJIbHBIMHU
0COOEHHOCTAMH 00yUarOIIUXCsl. DTH CPEACTBAa MOTYT ObITh IIPEJOCTABIEHBl YHUBEPCUTETOM, WIIH
MOTYT HCIIOJIb30BaThCsl COOCTBEHHbIE TEXHUYECKHE CPE/ICTBA.

IIpoBeneHue npoueaypsl OLEHUBAHUS PE3yIbTaTOB O0YUYEHHUs JOIMYCKAETCS C MCIIOJIb30BaHUEM
JTUCTAHIIHOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTUH.

ObecneunBaeTcss J0CTYNl K HMH(POPMAIMOHHBIM M OuOImMorpaduyeckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOydaromierocs B ¢GopMmax, aJalTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0POBbsI U BOCIIPUATHUS UH(DOpMALUH:

° JUISL CIIETIBIX U CTIa00BUIAIINX

— B IIeyaTHOH (opMe yBeTHMUEHHBIM MpUdTOM;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B opme aynuodaiina.

° JUTSL TITYXHUX ¥ CIa00CTBIIIAIIHX

— B IleyaTHOH popme;

— B (hopMe 3NIEKTPOHHOI0 JJOKYMEHTA.

° JUTs 00yYaroIIUXCs ¢ HAPYIICHUSIMU ONOPHO-ABUTATEIBHOTO arapara:

— B IleyaTHOH popme;

— B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA;

— B opme aynuodaiina.

VY4eOHble ayAUTOPUH IS BCEX BUAOB KOHTAKTHOW M CaMOCTOSATENBHON pabOThI, HaydHAs
6u0nMoTEeKa M MHbIE MOMEIIEHUs /ISl 0OyYeHHs] OCHAIIEHbI CIEIHaIbHBIM 000pYA0BaHHEM U
y4eOHBIMH MECTaMH C TEXHUYECKHMHU CPEACTBAMHU O0YUIEHUSI:

° JUISL CJIETIBIX U CITa0OBUIAIIUX:

— YCTPOMCTBOM /JIsl CKaHUPOBaHU U YTeHus ¢ kamepoir SARA CE;

— nuctieem bpaiins PAC Mate 20;

— npunrepoM baiing EmBraille ViewPlus;

° JUISL TITYXHUX ¥ cIa00CTBIIIATHX

— ABTOMATH3UPOBAaHHBIM pabOuMM MECTOM Ui JIFOJIeH C HapylleHHeM ciyXxa |
¢J1a00CIIBIIIAIINX;

— aKyCTUYECKUH YCHIIUTENb U KOJIOHKHU;

° JUIs 00yYaroIuXcsl ¢ HAPYIICHUIMU ONOPHO-ABUTaTeIbHOIO arnmapara:

— NepeABIKHBIMU, PETYIUPYEMBIMH dproHoMudeckumu napramu CH-1,

— KOMITHIOTEPHON TEXHUKOH CO CIIEIIUAEHBIM IPOTPAMMHBIM 00ECTICUCHHEM.

9. MeToan4eckue MaTepuaJibl

9.1. Ilnanbl 1a00pPaTOPHBIX 3AHATHH
Tema 1. (14 u.) CucTeMbl, OCHOBAHHbIE HA 3HAHUSIX

Lenv 3anamuii: Hayautbest GopMUpOBATH IEPEBO TIOKMCKA, PEIIAOIee 3a/1auy KiacCupUKaIuy,
U pa3padaThiBaTh IPOCTYIO SKCIIEPTHYIO CUCTEM, UCIIONB3Ys MPOAYKIHOHHBIH 361Kk CLIPS.

@opma npogedenusi — 00CyKJIeHNE, BHITOJIHEHNE UHANBUIYaTbHBIX 3aJaHUM.

Bonpocwer oonycka:



Uem oTimuaroTcs 1aHHbBIe OT 3HaHMi? Kakue BbI 3HaeTe criocoObl pecTaBiaeHus 3Hannii? Kakoit
croco0 TpeCTaBlIeHUs] 3HAHUIM YacTO HMCIOJB3YeTCsl B OKCHEepTHBIX cuctemax? KakoB ¢opmar
3anicu npasuia B s3pike CLIPS? KakoB popmat npencrasienns dakros B s3pike CLIPS. Kakos
¢dopmar orpaHuveHui B HEYNOpAAOYCHHBIX (akTax Ha s3bp1ke CLIPS.

Koumponvhvie 6onpocnwi:

1 [IpencraBiaenne 3HaHMA C TOMOUIBIO PPEHMOB U CEMAaHTUYECKHUX CETEH.
2 ITpsmoii 1 0OpaTHBI MOPAJOK BEIBOJA B IPOAYKLIMOHHBIX CUCTEMAX.

3. [Tapagurmsl nporpaMmMupoBaHus, noaaepxuBaemblie s3bikom CLIPS.

4 JlepeBo knaccuuKkanuy Ui pelieHUss KOHKPETHOU 3a7auyl CTyISHTA.

5 [TpaBuiia asis pemeHus 3aqauu kinaccudukanuu (mporpamma Ha CLIPS).

Cnucox ucmoyHuKko8 u 1umepamypbl.

1. Yacmuxos A. 1., I'aspunosa T.A., benos /[. JI. Pazpabotka sxcniepTHbIX cuctem. Cpena
CLIPS. — Cu6. BXB-ITerepoypr, 2003 (c. 11-20, 89-103, 16-130, 133-146)
2. IDicexcon 11. BBenenue B 3KcnepTHbIE cUCTEMBL.: Llep. ¢ anri. Yu. moc. — M.:

W3znarensckuii oM «Buissmey, 2001 (c. 11-18, 75-90).

Mamepuanvno-mexnuyeckoe obecneyenue 3aHamus: KOMIIBIOTEPHBIN Klacc ¢ Meua-
IIPOEKTOPOM.

Tema 2. (14 u.) CucteMbl HEYEeTKOI0 BHIBOJAA

Lenv 3ansamuii: HAYIUTHCS TPOSKTUPOBATH U PEATM30BBIBATH CHCTEMY HEUETKOTO BHIBOJIA,
PENIAONIYI0 KOHKPETHYIO 3a/1a4y ONPEICICHUs HHTETPATbHOM XapaKTEPUCTUKU PAa3HOPOIHBIX
JAaHHBIX, @ TAK)XKC HAYUUTHCA PCAJIN30BbIBATh YHUBCPCAIIbHYIO CUCTEMY HECUYCTKOI'O BEIBOAA
(HacTpoiika Ha KOHKPETHYIO 3a/1auy OCYIIECTBIISIETCS C TIOMOIIBIO JJOKyMEeHTa B (hopmare
JSON). SI3bik peanu3anuu — Python.

Dopma npogedenus — 00CYKICHNUE, BHIIIOTHEHNE HUHIUBUIYATIbHBIX 33 JaHUM.

Bonpocwr oonycka:

Kakwue 3agaum pemaroT CUCTEMbI HEUETKOTO BbIBOAA? M3 KaKKX 3TaloB COCTOUT PEILIEHUE
3a/1a4M C MMOMOLUIBIO0 CUCTEMBI HEUETKOI0 BbiBoJ1a? UTo mpencTaBisioT co0oil npaBuia
HEYETKOI0 BBIBOJIA U KaK OHM NMPUMEHSIOTCA? YTOo IoaeTcst Ha BXOA U 4TO MOJIy4YaeTcs Ha
BBIXO/I€ CUCTEMbI HEUETKOI'O BbIBO1a?

Koumponvrvie onpocbwi:
Heuerkne MHO)kecTBa. OyHKIHS PUHAJIEKHOCTH.
Onepanny HaJ HEYETKUMHU MHOXKECTBAMH. BKIIFOUEHNE HEUETKMX MHOKECTB.
Ornepanuy HEYETKOM JIOTUKH: t-HOPMBI, S-HOPMBI, HEUYETKOE OTPUIIAHHE.

1

2

3

4, JIMHTBHCTUYECKAs NepeMCHHas. MareMmaTudeckas MOACIb CUCTEMbI HCUCTKOI'O BbIBOAA.
5 JTansl pa6OTBI CUCTEMBI HCUCTKOI'O BbhIBOAA. PaSHOBI/II[HOCTI/I CHCTEM HCYCTKOI'O BbIBOJA.
6

HpaBI/IJ'Ia HCYCTKOI'O BBIBOJA, paBpa6OTaHHLIC CTYACHTOM IJid PpCHICHHUA 3adadyu U3
HHIWBHUYAJIBHOI'O 3a1aHUA.

7. MaremaTHuecKkasi MOAEIb CUCTEMbl HEYETKOT'O BBIBOAA.
8. OOBekTHas MOJIEeTh CHCTEMbI HEYETKOTO BBHIBOJIA.
9. [IpencraBieHne nepapxuuecKoi CTPyKTypbl 00bekTa ¢ nomoribio JSON.

10. Hoxyment JSON miis permeHus 3a1a4i U3 WHIUBUTYAIBHOTO 3aaHUSI.



Cnucox ucmouyHuKos u Jqumepamypbol.

1. LImosba C.J]. llpoektupoBanue HeueTKUX cucteM cpeacrBamu MATLAB. — M.: I'opsiuas
aunans — Temexom, 2007 (c. 6-33, 35-43).

MamepuanvHo-mexuuueckoe obecneyenue 3auamusi: KOMIbIOTEPHBIN Kiacc ¢ MeAua-
IPOEKTOPOM.

Tema 3. (12 u.) UckyccTBeHHbIE HeliPOHHBbIE CeTH

L]env 3ansamuii: HAYYUTHCSI CAMOCTOSTEIBHO PEATU30BbIBATh HECIIOKHBIE HEHPOCETH
(OIHOCIOMHBIN EPCENTPOH U CIOUCTO-NAPAIIIEbHYI0 HEUPOHHYIO CETh — MHOTOCJIONHBIN
HEePCeNTPOH, 00YYAIOLIHUICS ¢ IOMOLIBIO AITOPUTMa OOPATHOTO PacIpOCTPaHEHUsI OINOKH),
CaMOCTOSITENIbHO PEATH30BBIBATh AITOPUTMBI IIPEIBAPUTEIBHON 00paOOTKH JaHHBIX U OL[CHKH
Ka4yecTBa KJIaCCU(PHUKALIH.

@Dopma npogedenusi — 00CYKJI€HUE, BHIIIOJIHEHNE UHANBUIYAIbHBIX 3a/laHUH.
Bonpocwl oonycka:

KakoB o6muii mpuHImn o0y4deHnst HeMpoHHBIX ceteit? Kakast QyHKIHs akTHBAIK 0OBIYHO
UCIOJIb3YyeTCsl B OTHOCIOHHOM nepcentpone. Beeraa nu ObIBaeT ycnemHsM o0yueHue
nepcentpoHa? Kakue orpaHM4eHUs] HaKJIaAbIBAIOTCS HA JIaHHBIE B OJAHOCIIOMHOM IMEPCENTPOHE.
Kakyro ¢pyHKLHIO aKTUBaMK y100HO UCMOJIb30BaTh, €CIIU I 00y4deHUs HelpoceTH
UCTIONIB3YETCS AITOPUTM 00paTHOTO pacrpocTpaHeHus omuoku? Men kakoro Meroaa
ONTUMU3ALMH UCIIOJIB3YIOTCS B aITOPUTME OOPATHOTO PACIIPOCTPAaHEHUs OLIHMOKU?

Koumponvnvie onpocwi:

1. CtpykTypa OMOIOTHUYECKOT0 HEMPOHA U UCKYCCTBEHHOT'O HEHpPOHA.

2. DyHKIUH aKTUBALUN. APXUTEKTypa HEHPOCETH.

3. OHOCOWHBIN NEPCENTPOH U aJITOPUTM €ro 00yUEeHHUS.

4, Croucro-mnapasuienbHast HelpoceTh (MHOTOCIOMHBIN MEPCENTPOH). AITOPUTM 00paTHOTO

pacmpocTpaHEeHUs OLITHOKH.

S. Hcnons3oBanue Moaynei pandas U numpy Juisl pelieHus 3a1ad NOJrOTOBKU JTAHHBIX U
peanu3anuy OAHOCIONHOIO U MHOI'OCIIOMHOTO IIEPCENTPOHOB.

Crnucox ucmoyHuxkos u Jmmepamypbli

1. Xatikun. C. HelipoHHBIE CETH: TIOJIHBIN Kypc, 2-¢ u3.: Ilep. ¢ anrn. — M.: U3gatenbckuit
oM «Bumssmey, 2006 (c. 31-57, 194-204, 220-245).

Mamepuanvno-mexnuueckoe obecneyenue 3anHAmus: KOMIBIOTEPHBIN KJIacc ¢ MeAna-
IIPOEKTOPOM.

Tema 4. (16 u.) UHTeIEKTYaIbHBIA aHAJTU3 TaHHBIX
L]env 3anamuil: HAYYUTHCS CAMOCTOATENIBHO peasin30BbIBaTh NpoToThn JJCM-cuctemsl u
QITOPUTMBI ITpeIBapUTENBbHOM 00paboTku naHHbIX 11 JJCM-cuctemsl.

@opma nposedenusi — 00CyXJIeHNE, BHITOJIHEHNE NHANBUTYaTbHBIX 3aJaHHM.
Bonpocwi oonycka:

Uro Takoe MHTEIIEKTyallbHbIM aHanu3 AaHHbIX (Data Mining)? Kakue Bubl mpaB1ono100HbIX
paccyxnaenuii ucnonssytorcs B JICM-merone? C kakuMm ganHbIMU pabotaeT JJCM-Meron u Kak



OHM JIOJDKHBI OBITH MpescTaBieHbl? Kakoe otHomenue k JICM-meTony nmeeT aHam3
dopmanbHbIX OHATUI? Kakue anropuT™bl orcka cXoACTB (TepeceyeHnii) Bol 3HaeTe?

Koumponvnvie 6onpocnwi:

1. JNCM-meton. ICM-cuctema u ee apxurekrypa. OcHoBHOU anroputm paboter [JCM-
CHCTEMBI.

[Tpumeps! (110J10KUTENBHBIE U OTpULIATEIbHBIE) U rUnoTe3bl B JICM-MeToze.

CootBerctBus ["anya.

2

3

4. DopManbHbIN KOHTEKCT. POpMaIIbHOE IIOHATHE.

5 Anroput™Mbl oucka GopMaibHbIX MOHATHH.

6 OcnoBubIe 3Tansl padotel JICM-cucTeMsl.

7 Peanmmzanus JICM-cucteMsl U aaropuTMoB MOATOTOBKHU JaHHbBIX 1151 JICM-cucTeMsl.
Cnucox ucmoyHuko8 u 1umepamypur.

1. Anwaxos O.M. JICM-meToq: TeopeTuko-MHOkecTBeHHOe 00bsicHenue // HTU, Cep. 2. —
2012, Ne9, ¢. 1-19.

MamepuanvHo-mexuuueckoe obecneyenue 3auamusi: KOMIBIOTEPHBIN KJacc ¢ Meaua-
MPOEKTOPOM.

Tema 5. (16 4.) Di1eMeHTHI MAIIMHHOTO 00y4eHHUA

L]env 3anamuii: HAYIUTHCS UCTIOIB30BATh ONOIMoTeKkn KiaccoB scikit-learn u pandas s
peuIeHus 3a1a4 MalInHHOTO 00y4YeHHUs, IPEIBAPUTEIBHOM 00paOOTKH JaHHBIX M OLIEHKU
KaucCTBa pCUICHUA 3a1a4 MAallIMHHOI'O O6y‘-I€HI/I$I.

@Dopma npogedeHus — 006CyXJIeHNE, BBIIIOJIHEHNE UHANBUAYAbHBIX 33JaHUI.
Bonpocwt oonycka:

Kakue ocHOBHBIE 3a/1au pelraeT MalmHHoe o0ydeHue? Kakue MeToab! KiiacCu(pHUKaIMK BbI
3Haere? Kak oneHuBaeTcs kauecTBo padboThl kinaccudukaropa? Kakum o0pa3oM BbI3bIBAIOTCS
nporeaypsl Kiaccudukaiuu u3 oudmuoreku scikit-learn? Kakum o6pa3om BbI3bIBAIOTCS
nporeaypsl orieHKH () PEeKTUBHOCTU Kilaccudukaropa u3z 3tor oudnuoreku? Kak opranuzoBath
CKOJIB3SIIII KOHTPOJIb (Kpocc-Basinaannio) B Oubnuoreke scikit-learn? Kakumu nponenypamu
MO>KHO OCYIIIECTBIISIETCS IMOJrOTOBKA IaHHBIX B OuOInoTeKe pandas.

Koumponvnvie sonpocni:

OcCHOBHBIE 33]]a4H, pEIIaeMBbI€ C IIOMOIIBIO MAITUHHOTO O0Y4EHHS.
Mertoabl perpeccunu.

MeTtonp! KiaccuuKaIum.

Meroapl KilacTepU3alHH.

Ornenka KauecTBa 00y4eHHUs: TOYHOCTD, MTOJTHOTA, F-Mepa.

MeToabl CKOIB3SIIETO KOHTPOJIA.

N o g s~ -

bubmuoreku scikit-learn u pandas.

Cnucox UcCmoyHUKo8 u Jqumepamypbol.

1. Bovrocun B.B. Marematnueckye OCHOBEI MAIIIMHHOT'O O6y‘{CHHH 1 NPOTHO3UPOBAHUSA. —
M.: MLIHMO, 2014 (c. 16-123).



2. Pawxa C. Python u mammnanoe ooydenue: I[lep. ¢ anrn. — M.: JIMK Ilpecc, 2017 (c. 68—

132).

Mamepuaﬂbno-mexHuueCKoe obecneyenue 3aHAMUSL KOMHBIOTGpHBIfI KJj1aCC ¢ MCaua-

MIPOEKTOPOM.

9.2. MeToauuecKkue YKazaHus AJid oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUILIMHBI

yucna. Heuerkas joruka. t-HOpMBI,
S-HOpMBI. JIMHrBUCTHYECKHE
NepeMEHHBIE, TMHTBUCTUIECKHE
TepMbl. CTPYKTypa U alrOpUTM
paboTHI CUCTEMBI HEUETKOTO
BbIBOJIa. MeTo1bl

HaunmenoBanmue Koa-
pasjaena BO Bonpocsl 111 n3y4eHus Jluteparypa
AUCHHILIMHBI 4acoB

HHTe/IeKTyaIbHBIE

cucremsbl. Hacrs 1

CucteMsl, 18 3ajauu, pellaemble Yactukos A. I1.,

OCHOBaHHbBIE Ha MHTEJUIEKTyallbHbIMU cucTeMamu. | ['aBpunoBa T.A., benos /1.

3HAHUSX O6nactu mpUMEHEHHS JI. Pazpabotka
MHTEJUIEKTYaJIbHBIX CUCTEM. SKCIEPTHBIX CUCTEM.
Cospemennsie MeTozsl U cpenctBa | Cpena CLIPS. — Cn6.
HCKYCCTBEHHOI'O MHTEJJIEKTA. BXB-Ilerepoypr, 2003 (c.

11-20, 89-103, 16-130,
[IpencraBneHue 3HaHUM. 133-146)
CucreMbl, OCHOBaHHBIE Ha
npasuiax. OpeiimoBeie cuctemsbl. | Jxekcon I1. BBenenue B
CemanTuueckue cetu. Jlornueckue | SKCIEepPTHBIE CUCTEMBI.
cpencTsa npenacrasieHus 3Hanuil. | Ilep. ¢ anrn. Yu. nmoc. —
Ownrosorum. M.: U3narenbckuii 1om
«Bunbsamey, 2001 (c. 11—

DKCIEepTHBIE CUCTEMBI. MeTOTbI 18, 75-90).
W3BJICUYCHUS 3HAHUN, UHKEHEPHS
3HaHUU. CTPYKTypa SKCIEePTHOU
CUCTEMBI, IPUMEPHI SKCIIEPTHBIX
cucreM. IIpoaykunu, ctparerus
YIPABJICHUS BBIBOJIOM B
MPOAYKIIMOHHOM 3KCIEPTHOM
cucreme. OLieHKa CTENEHH
MIpaB0N01001sI pE3yJIbTaTOB
BBIBOJIA. SI3BIK MPOrpaMMHUPOBAHUS
CLIPS — unHCTpYMEHT 1151
pa3paboOTKU HKCIEPTHBIX CUCTEM.
Peanusanus npocToit SkcriepTHOM
cucteMbl Ha s3bike CLIPS.

CucremMsl HeueTkoro | 16 Heuerkue MuOXecTBa. OYyHKITUSA [lros6a C./I.

BBIBOJIA npuHajuiexkHoctu. Oneparuu Haa | [IpoexktupoBanue
HEYETKHUMH MHOXKECTBaMHU. HEUYETKHUX CHUCTEM
Heuerkue otHomenus. Heuerkue | cpencrBamu MATLAB. —

M.: T'opsiuast nuHus —
Tenexom, 2007 (c. 633,
35-43).




nedazzudukanuu. PazHoBuIHOCTH
CHCTEM HEYETKOTO BBIBOJIA.
Pa3paboTka cucTemMbl HEYETKOTO
BBIBOJIa (B MHCTPYMEHTAJIBHON
Cpeze U C MOMOIIBIO
YHUBEPCAJIBHOTO SI3bIKA
IIPOrPaMMHUPOBAHHS).

UckyccTBeHHBIE
HEUPOHHBIE CETU

16

buonornyeckuii HEUpOH.
Onpenenenne UCKyCCTBEHHOIO
HelipoHa. PazHOBUAHOCTH
¢bynkuuii npeoOpa3oBaHus
HCKYCCTBEHHOT'O HEHpOHa.
Tormosnorust UCKYyCCTBEHHBIX
HelpoHHbIX ceTeid. [lepcenTpoH.
[TpobeMa UCKITIOYAIOIIETO «HITH.
OOyueHue HeHPOHHBIX CETEH.
Anroput™ oOpaTHOIO
pacnpocTpaneHus omuoku. CeTu ¢
o0OpatHoi1 cBsi3bi0. CeTn
Xondunga 1 XoMMUHTA.
[TocTpoeHne HCKYyCCTBEHHOM
HEWPOHHOM ceTH (B
MHCTPYMEHTAIBHOU CPENE U C
MTOMOIIBIO0 YHUBEPCAIBHOTO SI3bIKA
[IPOrpaMMHUPOBAHHS).

XaitkuH. C. HelipoHnnbie
CeTH: MOJHBIA Kypc, 2-¢
u3n.: Iep. c anrn. — M.:
N3 parensckuii 1om
«Bunbsimey, 2006 (c. 31—
57,194-204, 220-245).

HuTeiekTyanbHbIe
cucrembl. Yactsp 2

WHTennexTyalbHbIl
aHaJIN3 JaHHBIX

46

0O0630p COBpEMEHHBIX METOJIOB
MHTEJJIEKTYaJIbHOTO aHaIn3a
nanabix (Data Mining).
[Ipumenenue nmpaBaONO00HBIX
paccyXIeHHI B
MHTEJJIEKTYaJIbHOM aHaJIu3e
naaabex. JICM-MeTon
aBTOMATHUYECKOTO MOPOXKACHUS
runore3. Apxurtekrypa JCM-
cucteMmbl. OCHOBHOM anropuTm
pabotel ICM-cuctemsl. Jloruko-
MaTeMaTH4eCKHUe MPOOIeMbI
JACM-metona. BapuanTsl n
BO3MOKHBIE 0000menus JJCM-
MeToJ1a. AITOPUTMHYECKHE
npo6iemsl JJICM-MeTona u Teopust
dhopmanbabix moHsaTu# (Formal
Concept Analysis). Peanu3zanus
HECJIO)KHOU CUCTEMBI
MHTEJJIEKTYyaJIbHOTO aHan3a
JTAHHBIX.

Anmaxos O.M. JICM-
METO/I: TEOPETHKO-
MHOECTBEHHOE
oowsacuenue // HTU, Cep.
2.—2012, Ne9, c. 1-109.

DJIEMEHTEI
MAaIINHHOTO
oOydeHus

44

Mammnanoe o6yuyenue (Machine
Learning) ¥ HHTEIIEKTYaIbHBIX
ananu3 naHHbIX (Data Mining).
OcHOBHBIE 33/1a4l MAIIMHHOTO

Brrorun B.B.
MatemaTuueckue OCHOBBI
MAaIIMHHOTO O0y4YeHUs U
IPOrHO3MpoOBaHusl. — M.:




oOyueHust: KiacCupuKaIus, MIIHMO, 2014 (c. 16—
KJIaCTEPH3AIlHs U PErPECCHUS. 123).

OOyueHnue ¢ MOAKPEIICHUEM.
Mertoap! knaccudukanuu. Meroasl | Pamka C. Python u

Y BUJBI KIIacTepu3anuu. Perpeccus | MammHHOe oOydeHue:

— HauOoJiee yHUBepcabHas 3a1ava | Ilep. ¢ anrin. — M.: JIMK
MamuHHOro 00y4yeHus. OneHka IMpecc, 2017 (c. 68-132).
KauecTBa MpeACKa3aHus B
MalIMHHOM 00y4eHUU. MeTpuKu:
TOYHOCTb, MTOJIHOTA, F-Mepa,
accuracy. 'mybokoe oOydeHue.

MeToanuyecKue PEKOMEHIAMHA 110 OpraHn3anuun CaMOCTOSITEIbLHOM paﬁ()TbI

OcBoenue  gucuuimuHbl  «VHTEUIEKTyaJIbHbIE  CHCTEMBI»  MPEAINOJIaraeT  aKTUBHYIO
caMoCTOsITeNIbHYI0 pabory cryaeHta. (CamocTosATenbHas paboTa CTyAEHTa COCTOUT H3:
MOJTOTOBKH K JISKIIUSM M JaOOPAaTOPHBIM 3aHITHSM (YTEHUIO M YCBOSHHUIO COOTBETCTBYIOIICH
JIUTEepaTyphl, yKazaHHOW B Tabnuie «[lmanpl 1abOpaTOpHBIX 3aHATHI», a TaKKe KOHCIIEKTOB
NPEABIAYIIUX JIGKIUH MU JOTOJHUTEIBHOW JIMTEPATyphbl); BBIMOJHEHUS JAOMAIIHUX 3aJaHUM;
MOJATOTOBKU K dK3aMeHy. CamocTosiTeNibHasg paboTa CTy/IeHTa SBJISIETCS BaKHBIM KOMIIOHEHTOM
oOydenus. CTyieHT 00s3aH PHUXOIUTh Ha JICKIIMH U JJA0OPATOPHBIC 3aHATHS MPEIBAPUTEIIHEHO
IIOArOTOBUBIINCH K YK€ IPOUACHHBIM TEMaM, KOTOPBIE HCIIOJIB3YIOTCS B TEKYIIMX JEKIUAX U
CEeMHHapax.



Ipuiaoxenus

Ilpunoscenue 1

AHHOTAIUA TUCHUITIJINHBbI
I[I/ICI_[I/IHJII/IHa ((I/IHTCHHCKTyaJIBHBIe CHUCTCMbI» PCAIM3YCTCA Ha OTI[CJICHI/II/I HHTCJUICKTYAJIbHBIX
CHCTEM B T'yMaHHUTapHOU cdepe kadeapoil MaTeMaTHKH, JOTUKU ¥ MHTEIUICKTYaJIbHBIX CHCTEM B
ryMaHHUTapHOH cepe B 5-oM U 6-0M cemecTpax.

]_IeJ'IB N3YUCHUA JUCHUIIIIMHBI: OCBOCHHUE TCOPETUUCCKHUX OCHOB IMOCTPOCHUA MHTCIIJICKTYaJIbHBIX
CHUCTEM U MECTOOAOB UX HpaKTI/I‘IeCKOﬁ pcaji3anuu.

3amauy TUCLUILIMHEI:

° (dbopMUpOBaHUE y CTYIEHTOB CHCTEMBbI MIOHSATUH, HEOOXOIUMBIX IS JAIbHEHIIIETO
yrayOJICHHOTO U3YYEHHUS TCOPETUICCKHX OCHOB IIOCTPOCHHUS CUCTEM HCKYCCTBEHHOTO
HMHTEILICKTA;

° 03HAKOMJICHHE CTYJICHTOB C MPUHIIMIIAMH PaOOThl U METOJAMKON MCIIOJIb30BaAHHMSI
WHTEIICKTYaTbHBIX CHCTEM;

° 03HAKOMJICHHE CTYJICHTOB C JIEMOHCTPAIIMOHHBIMUA U HHCTPYMEHTAILHBIMU CPEICTBAMH,
MOIICP)KUBAIOIIUMU PEIICHHUE 3a]1a4 METOIaMU MCKYCCTBEHHOT'O MHTEIIICKTA;

° NPUBJICUYCHHUE CTYJCHTOB K YYaCTHIO B PAKTHUECKOW PabOTE IO CO3JJAaHHUIO IKCIIEPTHBIX
CHCTEM.

B pesynbpTare 0CBOCHUS AUCHUILUIMHBI (M00Y/15) 00YUYAIOIIUNACS TIOJDKEH:

3namu:

° COBpEMeHHBIE Tlapaaurmbl mporpammupoBanus (OITK-3.1);

° croco6sl onucanust GopmanbHbx S361K0B (OITK-3.1);

° KJIACCUYECKHUE aJTOPUTMbI aHAJIM3a JAHHBIX M PEUICHMs JAPYTuX 3ajay, OTHOCSAIIMXCS K
obsactu uckycctBeHHoro uarewiekra (OIMK-3.1);

° OpUMEphl  aNTOPUTMOB  aBTOMAaTHYECKUX  PACCYXACHUH, HWHTEIJIEKTYyaJbHOTO U
JMHTBUCTHYECKOTO aHanu3a naHabix (OITK-3.1);

° COBPEMEHHBIC METO/IbI pa3paboTKu nporpamMmubix cpencts (OI1K-3.1);

° TEOPUI0O M  METOJAbl pealu3aluu JIOTHUECKUX M  aITOPUTMHUYECKUX  CPEICTB
UHTEIUIeKTYya bHbIX cucteM (OI1K-3.1);

° BO3MOYKHBIC BAPUAHTBI aPXUTEKTYPBI HHTEILICKTyanbHbIX cucteM (OITK-3.1);

° AJIEMEHTHI CTaH/IapTOB Ha TEXHUUYECKYIO IOKYMEHTAIMIO U Ha AenoByto rpaguky (OIIK-
3.1);

° CTaHIapThl HA YIPABJSOIIUE JIeMEHTHI rpadudeckux uatepdeiicos (OI1K-3.1);

° OCHOBHBIE TIPHHIIMITBI OpraHu3aly nHTepdeiica Tuna «komanaHas ctpokay (OITK-3.1).
Ymemn:

° HCIIOJIb30BAaTh COBPEMEHHBIE TEXHOJIOTUU MPOEKTUPOBAHUS MHTEJUIEKTYaTIbHBIX CHCTEM
(OI1K-3.2);

° HCIIOJIb30BATh S3bIKU NMPOrPAMMHUPOBAHMS U CTaHJAPTHbIE OMOIMOTEKH Al Pa3pabOTKH
COOCTBEHHBIX anroput™MoB pemienus 3aaau (OI1K-3.2);

° NPUMEHSThH TAaKUE AITOPUTMBI TS pellieHus Npukiaaabix 3amad (OIMK-3.2);

o KOMOWMHUPOBAaTh ApXUTEKTYPHBIE PELICHHUS JUIS CO3/IaHUS COOCTBEHHOM apXHUTEKTYpHI
(OIIK-3.2);

° IPUMEHATh METOJIbl aHaJIM3a BAPHAHTOB JUIS MMOMCKAa KoMIpoMuccHbIX pemenuid (OITK-
3.2);

o UCIIOJIb30BaTh HMEIOIUECS 3HAHUS JUTS PelIeHus npukiaaabix 3aaa4d (OI1K-3.2);

° HCIIOJIb30BATh CIIPaBOYHBIE MAaTEPHUAIIBI 111 CAMOCTOSITEIbHOTO N3YUYEHHS HOBBIX SI3bIKOB

NpOrpaMMHPOBAHHMS, HHCTPYMEHTAIIBHBIX CPE/l U TEXHOJOTUi opranu3aimu padotsl (OI1K-3.2).



Braoemy:

° HaBBIKAMHU HAIMMCAHMS TPOTPAMMHOTO KO/ IS perieHus npukiaansix 3amad (OI1K-3.3);
° HaBBIKAMHM HAIMCAHHWS IPOTPAMMHOTO KOJAa Ha HECKOJBKUX IOMYJSPHBIX S3BIKAX
nporpammupoBanus (OITK-3.3);

° HaBBIKAMH HCIIOJIb30BAHMS HHCTPYMEHTAIBHBIX cpell U (peMOpKOB 111 3 (HEKTUBHOTO
peurenus npukinanHbix 3aaad (OI1K-3.3);

° WCIIONIB30BaHU O(MUCHBIX TPHIOKCHUH, HHTETPUPOBAHHBIX CPEICTB pa3pabOTKU U

CASE-TexHoM0oruit st MOArOTOBKH TEXHUYECKOH TOKyMEHTaluu 1 nporpammuoro koaa (OITK-
3.3).

[lo pgucuumauHE MPEIyCMOTPEHBI CHENYIOIIMEe BHUABl KOHTPOJS: TEKYIIUH KOHTPOIb
yCIIeBAaeMOCTH B ()OpME YCTHBIX OTBETOB Y JOCKH, BBITIOJTHEHUS TUChbMEHHBIX JOMAITHUX 33 JaHUN
Y HalKMCaHUs KOHTPOJBHBIX padoT, MPOMEXKYTOUYHAs arrecTtanus B (opMe SK3aMeHa B MSITOM U
IIIECTOM CEMECTpaXx.

OO6m1ast TpyI0EMKOCTh OCBOCHHUSI IUCIUILIMHBI COCTABIIACT § 3a4ETHBIX €UHUIL.



Ilpunoscenue 2
JIUCT UBSMEHEHU



