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1. llosicHuTENLHAA 3aNIHCKA

1.1. lean 1 3a7a4M JUCHUTIIHHBI

HCJ'IB HN3YUYCHUSA JUCHUIINIMHBI: OCBOCHUEC TCOPETUIYCCKUX OCHOB IIOCTPOCHHUS MHTCIUICKTYaJIbHBIX
CHUCTEM U MCTOAOB UX HpaKTH‘ICCKOﬁ pcaj3anuu.

3amaun JUCLUILINHGL:

° (dbopMUpOBaHUE y CTYICHTOB CHCTEMBI IMMOHSATHH, HEOOXOIUMBIX ISl AalIbHEHIIIETO
yIIyOJIeHHOTO N3YYEeHUS TEOPETHUYECKUX OCHOB IOCTPOCHHUS CUCTEM UCKYCCTBEHHOTO
VMHTEIJIEKTA;

° 03HAKOMJICHHE CTYJICHTOB C IPUHILIUIIAMU PA0OTHI U METOJAUKON UCIIOJIb30BAHUS
MHTEIUICKTYaJIbHbIX CUCTEM;

° O3HAKOMJICHHME CTYJIEHTOB C JEMOHCTPALIMOHHBIMU U UHCTPYMEHTAIBHBIMU CPEACTBAMM,
MOAAEP>KUBAIOIIMMHU PELICHHE 3a]1a4 METOJAaMU HCKYCCTBEHHOI'O MHTEJIEKTA;

° MPUBJICYCHHE CTYICHTOB K YYaCTHIO B MPAKTHUECKOM paboTe MO CO3AAHUIO SKCTIEPTHBIX
CUCTEM.

1.2. IlepevyeHb MIIAHNPYEMBIX Pe3y/JbTATOB 00y4eHUsI 110 JUCHMILJINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH

Komnerenuus HNupukaTopbl KOMIETEHIHIA
Pe3yabTarbl 00yyenust
(Ko ¥ HaUMEHOBaHUE) (kK01 1 HAaUMEHOBaHHE)
OIIK-3 Cniocoben OIIK-3.1 3HaeT coBpeMEHHbBIC 3HaTh:
pa3pabaTeIBaTh napagurMel MPOrpaMMUAPOBAHHS, ° COBpPEMEHHBIE MapaUrMbl
AITOPUTMBI U croco0b! onucanus HopMaTbHBIX MIPOTPaMMUPOBAHNS;
KOMITbIOTEPHBIE SI3BIKOB. ° CIIOCOOBI OTTUCAHHUS
IPOTrPaMMBbl, IPUTOTHBIE (hopManbHBIX S3bIKOB;
JUIS IPAKTUYECKOTO OIIK-3.2 YMeeT UCIIOIL30BaTh ° KJIACCUYECKUE AJITOPUTMBI
PUMEHEHUS BO3MOXXHOCTH OTEPAIIHOHHBIX aHaJM3a JaHHBIX U PEUICHUS JPYTUX
CHUCTEM, OTIEpPallMOHHBIX CPE/, 3aj1a4, OTHOCSIIIMXCS K 001aCTH
HWHTETPUPOBAHHBIX CPE] HCKYCCTBEHHOT'O MHTEIJICKTA;
MIPOTPaMMUPOBAHUS U OPHCHBIX ° MIPUMEPHI AITOPUTMOB
MPUIOKEHUH U1l TPaKTHYECKON aBTOMAaTHYECKUX PAaCCyKACHUM,
paboThI HAa KOMITBIOTEPE, HMHTEIUIEKTYaIbHOTO U
MOJITOTOBKHU JIOKYMEHTOB, JIMHTBUCTUYECKOTO aHaJIN3a TaHHBIX;
pa3pabOTKH U OTIATKU ) COBpEMEHHBIE METOIBI
MIPOrPaMMHOI0O KOJA. pa3paboTKH MPOrpaMMHBIX CPEJICTB;
° TEOPHUIO U METOJIBI
OIIK-3.3 NmeeT npakTuyecKuit peanu3anuy JOTHYECKUuX U
OTIBIT UCTIOJIb30BAHUS ANTOPUTMHYECKUX CPE/ICTB
OTIEPAIMOHHON CUCTEMBI U YTHIIUT | WHTEJUICKTYAIbHBIX CUCTEM;
IUIsl IpaKTHYECKON paboThI Ha ° BO3MOJKHBIE BAPHUAHTHI
KOMIIBIOTEPE, & TAKKE OIBIT APXHUTEKTYPbl HHTEIUIEKTYaIbHBIX
HCTOJIB30BAaHUST OQPHUCHBIX CHCTEM;
MPUIIOKEHUH, UHTETPUPOBAHHBIX ° 3JIEMEHTHI CTaHIapPTOB Ha
cpencts pazpadbotku u CASE- TEXHUYECKYIO JIOKYMEHTAITUIO U Ha
TEXHOJIOTHA JAJIs TOATOTOBKU JeNOBYIO rpaduKy;
JOKYMEHTOB U IIPOIPaMMHOTO Kojia | @ CTaHIAPTHI HA YIIPABIISIOLIIE
3JIEMEHTHI IpaUUeCKUX
HHTEpQENCoB;
° OCHOBHBIC TTPUHIIHIIBI
opraHmuzanuy uHTEepdeiica Tuna
«KOMaHJIHasl CTPOKay.
YMmeTs:




° HCTIOJIB30BaTh COBPEMECHHBIC
TEXHOJIOTVH TIPOCKTUPOBAHUS
HMHTEIUICKTYAIBHBIX CUCTEM;

° HCIIOJIb30BATh SI3BIKH
MPOrPaMMUPOBAHUS U CTaH/IaPTHEIC
OMOIMOTEKN 1T pa3paboOTKH
COOCTBEHHBIX AJITOPUTMOB PEIICHHSI
3ajaq;

° MPUMEHSTH TaKHE aJlTOPUTMBI
IUISL pELICHUs] TPUKIIaIHBIX 3a7ay;
° KOMOWHHUPOBATh

APXUTEKTYPHbIE PELICHUS IS
CO3J1aHHs COOCTBEHHOM apXUTEKTYPHI;
) IIPUMEHSTh METO/Ibl aHATIN3a
BapHaHTOB JJIsI TOUCKA
KOMIIPOMUCCHBIX PeIICHHIA;

) HCHOJb30BaTh UMEIOIUECS
3HAHUS VIS PEIIEHUs IPUKIIaIHBIX
3aj1ad;

° UCIIOJIb30BaTh CIIPAaBOYHEIE
MaTepHabl ISl CAMOCTOSTEIBHOTO
U3yUYCHHS] HOBBIX SI3BIKOB
MIPOTpaMMUPOBAHUS,
HHCTPYMEHTAIBHBIX CPEl U
TEXHOJIOTHH OpraHu3auuy paboThl.
Bnaners:

° HaBBIKAMH HAIIHCAHUSI
MIPOTPaMMHOI0 KOJa [UIsl PELICHUs
MIPUKJIAIHBIX 33]a4;

) HaBBIKAMU HAITUCAHUS
POTrPaMMHOTO KOJIa Ha HECKOJIBKUX
MOMYJISIPHBIX SI3BIKAX
POTrPaMMHUPOBAHNS;

° HAaBBIKAMU HCIIOJIb30BAHUS
HHCTPYMEHTAIBHBIX CPEJl U
(hpeiimopkoB st 3¢ (HEKTUBHOTO
pelIeHus PUKIIaTHBIX 3a]1ay;

° UCIIOJIb30BaHUsI O(YUCHBIX
MPUIIOKEHU I, MHTEPUPOBAHHBIX
cpexacts pazpadotku u CASE-
TEXHOJIOTHH JJIsl TOATOTOBKU
TEXHUYECKOW JIOKyMEHTAIUH U
POTrPaMMHOTO KoJIa.

OIIK-5 Cnocoben
MOHUMATh TPUHIIATIBI
paboThI COBpEMEHHBIX
UHGOPMAITHOHHBIX
TEXHOJIOTUM U
MCIOJIB30BaTh UX IS
pelieHus 3a1a4
npohecCHOHANBHOMN
JIeSATEIIbHOCTH

OIIK-5.1 3HaeT conepkaHue,
CTPYKTYpY U IPUHLHUIIBI paObOTHI
COBPEMEHHBIX HHPOPMAIIIOHHBIX
TEXHOJIOTHA, PUMEHSEMBIX JIJIS
penieHus 3a1a4 npodeccnoHaIbHOM
JEATeITbHOCTH.

OIIK-5.2 YMmeeT 000CHOBAaHHO
BBIOUPATH COBPEMECHHBIC
I/IHq)OpMaI_H/IOHHLIe TCXHOJIOTUU IJIsd
pereHus 3a1a4 npohecCrOHaTbHOM
IEATENBHOCTH.

3HaTh:

° COZIep)KaHue, CTPYKTypy H
NPUHIHUIIBI Pa0OTHI COBPEMEHHBIX
WHPOPMAITMOHHBIX TEXHOJIOTHH,
NPUMCHACMBIX JIA PCUICHUA 3a/1a4
podeCcCHOHANBHON IS TETLHOCTH.
YmeTs:

° 000CHOBAaHHO BBIOMPATh
COBpEMEHHbIE HH(POPMALTIOHHBIE
TEXHOJIOTMH JIA pCIICHUA 3a1a4
poeCCHOHANBEHON IS TELHOCTH.
Brnaners:




OIIK-5.3 Birameer HaBBIKaMU ° HaBBIKAMH TIPUMCHCHUS
MIPUMEHECHHUST COBPEMEHHBIX COBpPEMEHHBIX HHPOPMAITHOHHBIX
WH(POPMAIMOHHBIX TEXHOJOTHUH MPH | TEXHOJIOTUH MPU PEIICHUH 33124
pENICHUH 33134 IPOPECCUOHATLHON | MPO(EeCCHOHANTBHON NEATEIbHOCTH;
JICSTSIILHOCTH

1.3. MecTo ucuMIIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl

NucuuiuiiHa «MHTeIeKTyanbHble CHCTEMBD» OTHOCHUTCS K 00sM3aTeIbHOW dYacThH OJioKa
JUCITUIUIAH y4eOHOTO TUIaHa.

J1i1st OCBOEHUS AMCHIUILIMHBI HEOOXOAMMBI 3HAHKSI, YMCHHS | BIIaZIeHUs, COPMHUPOBAHHBIE B XOJ1€
I/I3y‘-IeHI/ISI CJICI[YIOH_II/IX JOTUCHUIIIIMH " HpOXO)KI[eHI/ISI HpaKTI/IKZ MaTEMATUYCCKOI0O aHaiu3a,
anreOpbl, MATEMAaTHYECKOM JIOTHKH, TUCKPETHON MaTeMaTHKH, 0a3 JaHHBIX, IPOrPaMMHUPOBAHHS,
BLI'-H/ICJ'II/ITGJ'IBHOI;’I MAaTCMATHUKU.

B pe3ynbraTe 0CBOCHHUS TUCHMILIMHBI (DOPMHUPYIOTCS 3HAHKS, YMCHHS M BIIaJICHUS, HEOOXOIUMBbIE
JUUIA I/I3y‘IeHI/ISI CJIeI[yIOH_[I/IX OUCHUIIJIINH U HpOXO)KI[eHI/ISI HpaKTI/IKZ I/IHTCHHGKTyaJIBHbIﬁ aHaJIn3
JAHHBIX W MalluHHOEe oOy4eHue, npumeHeHne JJCM-MeTona B ryMaHUTApHBIX HAyKaX, TCOPHS
CXOJICTBA B I/IHTCJIJICKTyaJIBHLIX CHUCTEMAX, METOAbI O6pa6OTKI/I COIINOJIOTNYCCKUX TAHHBIX.

2. CTpyKTYpa IMCUUILTHHBI

CTpyKTypa TUCHUILIMHBI JJIsl 04HOH (pOpMBbI 00yUeHUsI

OOmas TpyAOEMKOCTh OUCLUIUIMHBI COCTaBiseT 8 3.6, 288 4., B TOM uucie KOHTakTHas pabota
oOyJaromuxcs ¢ npenogasatesieM 112 4., mpoMexyTouHasi aTTectalus 36 4., caMOCTOsTeNIbHAsT paboTa
oOy4arontuxcs 140 u.

Bunst yueGHOI paboTh
(B wacax)
KonrakTHas IIp | Cam
OM | OCTO Dopmal
JJe | Ce |IIp | Jla
K mu | ak | 60 | O | T¢I TERYIHero
1 yT | pHas KOHTPOJIS
Ne Ce |um | ma | Tm |par
Paznen oq | pab yCIEeBaeMOCTH,
n/ Mme pel | 4e | op
I JUCITUTUTAHBI/ TEMBI or Ha oTa dhopma
P Ci | HEl Pt IIPOMEKYTOUHON
ue e
aTTeCTaIluu (1o
o arT cemecmpam)
HA | AT
ecT
™M | us
a
q I
ust
NHTen1eKTyalbHbIe
CUCTEMBbI
1 |CucreMsl, 5 |2 12 18 OreHka
OCHOBaHHBIC Ha BBITIOJTHEHHUSI
3HAHUSX. 1a0b0pPaTOPHBIX
3aJaHuN
2 |CucTeMBI HEYETKOTO 5 |4 10 16 Orenka
BBIBOJIA. BBITIOJTHEHHUSI
1ab0paTOPHBIX
3aJaHuN
3  |MckyccTBeHHBIC 5 |4 10 16 Orenka
HEHPOHHBIE CETH. BBITIOJTHEHHUSI




J1a00paTOPHBIX
3alaHuI
JK3aMeH 5 18 DK3aMeH 10
owetam
4 |HTeneKkTyanbHbIN 6 12 20 46 OreHka
aHaJIN3 JaHHBIX. BBITIOJIHCHUS
J1a00paTOPHBIX
3alaHuI
5 [31neMeHTHI 6 |10 28 44 OrneHka
MaIIUHHOTO BBITIOJIHCHUS
oOy4eHwUs. J1a00paTOPHBIX
3alaHuI
JK3aMeH 6 18 DK3aMeH 10
owetam
Wroro 32 80 36 140
3. Conep:kaHnue QU CHUTIINHBI
Ne | HammenoBaHnue Copnepxanue
n/n_ | pa3gesa IMCUMILIHHBI
1. | Cucrembl, OCHOBaHHBIC 3amauu, peniaeMble HHTEUIEKTYaIbHBIMUA CHCTEMaMH.
Ha 3HAHUSX. OO6nacTi MpUMEHEHUS! HHTEJUIEKTYaIbHBIX CHUCTEM.
CoBpeMeHHbIE METO/Ibl ¥ CPEJICTBA UCKYCCTBEHHOTO
MHTEJUIEKTA.
[IpencraBnenue 3Hanuii. CucTemMbl, OCHOBaHHbBIE Ha
npasmiax. @peiimoBbie cucTeMbl. CEMAaHTUYECKUE CETH.
Jlornueckue cpeAcTBa NpeACTaBICHUS 3HaHU. OHTOJIOTHUH.
DKCHepTHBIE CUCTEMBI. MeTO1bl U3BIICUEHUS 3HAHUI,
nHxeHepus 3HaHui. CTpyKTypa SKCIIEPTHON CUCTEMBI,
MpUMEPHI SKCHEPTHBIX cucTteM. [Ipoayknuu, ctparerus
yIIpaBJICHUS BHIBOJOM B MPOIYKIIMOHHOM SKCTIEPTHOM
cucteme. O1ieHKa CTETIEHH MPaBAO0NOA00Us PE3yIbTaTOB
BbIBOJIA. S3bIK porpammupoBanust CLIPS — unctpymeHT
JUIs pa3pabOTKH IKCIEPTHBIX cUcTeM. Peanuzarius mpoctoit
JKCIepTHOM cucteMbl Ha sa3bike CLIPS.
2. | CucTreMbl HEYETKOTO Heuetkue MHOXkecTBa. DYHKIIUS MPUHAIICKHOCTH.
BBIBOJIA. Onepanuu HaJ HEUETKUMHU MHOKecTBamu. Heuetkue
oTHomeHud. Heduetkue uncna. Heuerkas moruka. t-HOpMBbl, S-
HOPMBI. JINHIBUCTHYECKHE TEPEMEHHBIE, TUHIBUCTUYECKUE
TepMbl. CTPYKTypa U aJITOPUTM PaOOTHI CUCTEMBI HEUETKOTO
BbIBOJIa. Metoanl Aedazzudukanun. Pa3HOBUIHOCTH CUCTEM
HEYETKOTO BbIBOJa. Pa3paboTka CHCTEMBI HEUYETKOTO BHIBOJIA
(B MIHCTPYMEHTAIBHOU CPeJIe M C TOMOIIBI0 YHUBEPCAILHOTO
SI3BIKA TTPOTPAMMHUPOBAHUS ).
3 | UckyccTBeHHBIE buonornueckunii HelipoH. OnpeieeHne NCKYCCTBEHHOTO

HEHUPOHHBIE CETH.

Heipona. PazHoBuaHOCTH (DyHKIMI Tpeobpa3zoBaHus
HWCKYCCTBEHHOTO HEepoHa. TOMoI0rus HCKYCCTBEHHBIX
HeliponHbIx cerell. [lepcenTpoH. [Tpobiaema HCKITIOYAIONIEro




«unm». O0yueHre HeMPOHHBIX ceTeil. AIropuT™M 00pPaTHOTO
pacrnipoctpanenus ommoku. Cetu ¢ 00paTHO# CBs3bIo. CeTn
Xonpunna u Xsmmunra. [TocrpoeHne nckyccTBeHHON
HEWPOHHOM ceTH (B MHCTPYMEHTAIBHOM CPEC U C IIOMOIIIBIO
YHHUBEPCAIBHOIO SA3bIKA IPOrPAMMHUPOBAHHUS).

NHTennexTyanbHbli
aHaJIu3 JAHHBIX.

0O030p COBpEMEHHBIX METO0B HHTEIUIEKTYaIbHOTO aHAJIM3a
nauHbix (Data Mining). [Ipumenenue mpaBaomno100HbIX
paccyXJIeHU B MHTEIIEKTYaJ IbHOM aHaiu3e JaHHbIX. JJCM-
METO]l aBTOMAaTUYECKOT0 MOPOKACHUS TUIOTE3. APXUTEKTypa
JACM-cuctembl. OcHOBHOM anroput™ padotsr JJCM-
cuctemsbl. Jloruko-maremaruueckue npobiemsl JJCM-meTona.
BapuanTsl u Bo3moxxnble 00001menust JJCM-merona.
Anroputmuueckue rnpodaemsl JJCM-meTona u Teopus
¢dopmaneubix noustuii (Formal Concept Analysis).
Peanu3anus HECIOKHOM CUCTEMbI HHTEIIIEKTYaIbHOTO
aHaJln3a JaHHBIX.

DeMEHTHI MAITUHHOTO

o0y4eHusl.

Mamunnaoe o6y4enue (Machine Learning) u
MHTEJUIEKTyalIbHbIX aHanu3 naHHbIX (Data Mining).
OcHOBHBIE 331a4l MAIIMHHOTO 00YYEHUS: KIIaCCH(HUKAIIHS,
KJactepusanus u perpeccusi. O0ydeHue ¢ MoJKperuieHueM.
Mertonp! kinaccuduranuyi. MeTo sl M BHIIBI KJIACTEPU3ALINH.
Perpeccust — HanOosee yHuBepcaibHas 3a/1a4a MAIMHHOTO
oOyueHus. O1ieHKa KayecTBa MpeicKa3aHusl B MAIIUHHOM
o0y4eHun. MeTpuKku: TOYHOCTD, ITOJIHOTA, F-Mepa, accuracy.
I'my6Gokoe oOydeHue.

4. Oopa3oBaTejibHbIE TEXHOJIOTHH

Ne | HaummenoBanue Buabl yuedHbIX
. Oo0pa3oBare/ibHbIE TEXHOJIOTHHI
n/n pasaeja 3aHSATHH
1 2 3 4
1. | Cucremsl, Jlexuus 1 + Teopernyeckas nexuus.
ocHOBaHHBIC HAa | JlaGopatopHas 1-6 BrinosiHeHUE MHIMBUYAJIBHBIX 3aJaHUN
3HAHHUSAX. Ha 1a00paTOPHBIX 3AHATHUSIX.
CamocTosTenbHas KoHcynpTupoBanue nocpeacTsom
pabota IEKTPOHHON ITOYTHI
2. | Cucrembl Jlekrus 2-3 + Teopernueckas neKIus.
HEYETKOI'O JlaGoparopHnas 7-11 | BeinoiHeHue MHAUBUYaTIbHBIX 3aJaHUN
BBIBOJIA. Ha JIaOOpaTOPHBIX 3aHATHUSX.
CamocTosiTenbHas KoHcynpTupoBanue nocpeicTsom
paboTa AJIEKTPOHHOW MOYTHI
3 | UckycctBennsle | Jleknus 4-5 + Teopernyeckas nexuus.
HelponHble ceTH. | JlTabopaTopHas 12-16 | BeimoaHeHHe HHIUBUAYATBHBIX 3aIaHAN
Ha 1a00paTOPHBIX 3AHATHUSIX.
CamocrosTenbHas KoncynpTupoBanue nocpeactsom
pabota JIEKTPOHHOMN IOYTHI
4 | UarennexryanbH | Jlexnus 1-6 + Teopernueckas nekuus.
BIIl aHAJIN3 Jlaboparophnas 1-10 | BelmonHeHue HHIMBUYaTbHBIX 3aJaHUMA
JAHHBIX. Ha JIaOOpaTOPHBIX 3aHATHUSIX.




CamocTosiTenbHas KoHcynpTupoBaHnue nocpeicTsomMm
pabora AJICKTPOHHOMU MOYTHI
5 | DnemeHTHI Jlexuus 7-11+ Teopernueckas jeKus.
MAaIIUHHOTO JlabGopaTtopHas 11-24 | BeinmonHeHne MHANBUIYATBHBIX 3aJaHUI
00y4YeHHUS. HAa JIA0OPATOPHBIX 3aHATHUSX.
CamocTosTenbHas KoHncynpTupoBanue nocpeicTsomMm
pabota AJIEKTPOHHON IOYTHI

B nepuox BpEeMEHHOro NPUOCTAHOBIEHUS IOCEIIEHUS OOy4YaroUIMMHUCA IIOMEINEHUN Hu
tepputopun PITY. mis opranuzanuu y4eOHOro mporecca ¢ NPUMEHEHHEM 3JIEKTPOHHOTO
o0y4yeHMs] W JAUCTAaHLMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTMH MOTYT OBITh MCIIOJIb30BaHbI
cienyronye 00pa3oBaTeNIbHbIE TEXHOJIOTHH:

- BUJICO-JICKLIUH;

- OHJIANH-JIEKIIUU B PEKUME PEAIbHOTO BPEMEHU;

- JJIEKTPOHHBIE yUEOHUKH, yuyeOHble T0COOUs, HAyYHbIE M3aHUS B 3JIEKTPOHHOM BHJE U
JIOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTEIbHBIM PECYpCaM;

- CUCTEMBI JJIs1 3JIEKTPOHHOI'O TECTUPOBAHMUS;

- KOHCYJIbTAIlMH C UCIOJIb30BAHUEM TEIIEKOMMYHHUKAIIMOHHBIX CPEJICTB.

5. OueHka IUIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHH S

5.1. CuctremMa olLleHHBaHUSA

®opma xoumpons Makc. Konuuecmeo 6a1108
3a oony pabomy Bcezo
Texkymui KOHTPOJIb:
° ompoc (Tembr 1-5) 5 6aioB 20 6amtoB
° 1oM. 3aaanue (Temsl 1-5) 5 bamoB 20 GayuioB
° KOHTp. paboTa (Tembl 1-3) 20 6aoB 20 6anoB
[TpomMexxyTouHasl aTTeCTalusl SK3aMeH) 40 6an0B
Htoro 3a ceMecTp (AMCUUILINHY) 100 OamioB
Texkymui KOHTPOJIb:
° orpoc (Tembl 6-8) 5 daoB 20 GayutoB
o JI0M. 3a7aHue (TeMsl 6—8) 5 banoB 20 6amnoB
° KOHTp. paboTa (TeMbl 6—7) 20 6ayu10B 20 GayutoB
[TpomesxyTouHas arTectanus (9K3aMeH) 40 6anoB
Htoro 3a cemecTp (AMCUUILINHY) 100 OamsioB

OneHka «3ayTeHO» BBICTaBIIAETCA oOOyuaroliemycs, HaOpaBmeMmy He MeHee 50 OamioB B
pe3yJbTaTe CyMMHUPOBaHUS OalIoOB, MOJYYEHHBIX MPHU TEKYILIEM KOHTPOJE M MPOMEKYTOUHOM
atrectauuu. [lomyueHHbIH COBOKYIHBIN pe3ynbTar (MakcumyM 100 GanyioB) KOHBEpTUpPYETCS B
TPaJMLIMOHHYIO IIKaJly OLEHOK M B WIKaly OLEHOK EBpomelckoll cuctemsl mepeHoca Hu
HakorieHus kpeautoB (European Credit Transfer System; manee — ECTS) B cootBeTcTBUM €
TaOIUIIeH:

100-Garrvnaz Tpaouyuonnas wikana xana
wiKana ECTS
95 -100 A
8394 OTJIMYHO B
68 — 82 XOpOIIIO 324TEHO C
56 — 67 D
5055 YJIOBJIETBOPUTEILHO E




20-49

0-19

HEYJI0BJIETBOPUTEIHHO

FX

HC 3a4TCHO

5.2. KpnTepnn BbICTABJICHUA OLICHKHU IO JUCHUIIJIUHE

Banael/
Ixana
ECTS

Onenka no
TUCHUIIJINHE

Kpurtepun oueHKH pe3yJIbTaTOB 00y4eHHs 10
AUCIHHIIMHE

100-83/
A.B

«OTIIMYHOY/
«3aYTEHO
(oTIIM4HO)»/
«3a4TEHO»

BeicTaBisercs 00y4aromemMycsi, €Clid OH INIy0oKo U
HPOYHO YCBOWJI TEOPETUYECKUI U TPAKTUYECKUI
MaTepHal, MOKET MPOJEMOHCTPUPOBATH ITO Ha 3aHATHAIX
U B XO/I¢ IPOMEKYTOYHOM aTTeCTallny.

OOyuaronuiicst UCUEPIBIBAIOIIE U JOTMYECKH CTPOITHO
u3J1araeT yueOHbI MaTepHual, yMeeT yBS3bIBaTh TEOPHIO C
NPAaKTUKOM, CIPABIISIETCS C PpeIICHHEM 3a7a4
npodeccHoHaIbHON HANIPABICHHOCTH BHICOKOTO YPOBHS
CJIOKHOCTH, IIPAaBUJIIBHO 000CHOBBIBAET IIPUHATHIC
pemieHus.

CB000IHO OpUEHTHPYETCS B yUeOHOH 1
npodeccHoHaIBHOM IUTepaType.

OneHka no JUCIHUILTMHE BBICTABIISIOTCS 00ydaromeMycs ¢
Y4ETOM PE3YJIbTATOB TEKYIEW U IPOMEKYTOYHOU
aTTeCTaluu.

Kommnereniuu, 3aKkpeni€énnble 3a JUCUUILTMHOM,
c(hOpMHUPOBaHbI HA YPOBHE — «BBICOKUIY.

82-68/

«XOopouIo»/
«3a4TCHO
(xoporo)»/
«3a4TEHO»

BeicTraBnsercs o0yyaromemMycs, €CIIM OH 3HAeT
TEOPETUYECKUM U IPAKTUYECKUI MaTepHall, FPaMOTHO U IO
CYyILIECTBY M3JIAraeT €ro Ha 3aHATHAX U B XOJE
IIPOMEKYTOUYHOM aTTECTAllUH, HE TOIYyCKasl CyLIECTBEHHBIX
HETOYHOCTEH.

OOyuaromuiics IpaBUIbHO PUMEHSET TEOPETHUECKHE
ITOJIOXKEHUS ITPU PEIICHUH NMPAKTHYECKUX 3a/1a4
npodecCHOHATBLHON HAMPABIEHHOCTH Pa3HOIO YPOBHS
CJI0HOCTH, BJIaJIe€T HEOOXOAUMBIMHU ISl 3TOTO HaBBIKAMU
U IpUEMaMH.

JlocTaTOYHO XOpOILIO OPUEHTUPYETCS B yUeOHOU U
npodeccuOHATBLHOM JINTepaType.

OneHka no JUCHUILIMHE BBICTABIISAIOTCS 00y4daromeMycs ¢
Y4ETOM PE3yIbTATOB TEKYILEH U IIPOMEKYTOYHOU
aTTeCTalUN.

Komnerenuu, 3akpeni€Huble 3a AUCHUTIIMHOM,
c(hOpMHUPOBaHbI HA YPOBHE — «XOPOLIMII».

67-50/
D,E

«yIOBIETBOPH-
TEIIbHOY/
«3a4TCHO
(ynosneTBopu-
TEJIBLHO)»/
«3a4TECHO

BricraBisiercs: o0yuaromemMycs, €ciii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKUI U TPAKTUYECKUIA MaTepural,
JIOITyCKAeT OT/eNbHbIE OMIMOKU MPHU €Tro U3JI0KEHUU Ha
3aHATHUAX U B XOJ€ MPOMEXKYTOYHOU aTTECTALAH.
OOyuaromuiics UCTIBITHIBACT ONpeIEIEHHBIE 3aTPYAHEHUS
B IPUMEHEHHUH TEOPETUYECKUX ITOJOKEHUN ITPU PEIICHUH
NPaKTUYECKHX 3a/1a4 POo(eCCHOHATLHON HANPaBIEHHOCTH
CTaHJAapPTHOT'O YPOBHS CII0)KHOCTH, BJIAZCET
HEOOXOIUMBIMU JIJIs1 3TOTO Oa30BBIMHM HABBIKAMU U
pUEMaMHU.




JIeMOHCTpHpYET I0CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOM
JUTEPATYPHI IO TACLHUILUIMHE.

OreHka 1o JUCHUIUIMHE BBICTABIISIOTCS 00YYarOmEeMycs C
Y4€TOM pe3yJIbTaTOB TEKYIEH U POMEKYTOYHON
aTTeCTaluu.

Komnerenuu, 3akpeniéHHuble 3a AUCUUTIIMHOM,
c(hOopMHPOBaHbI HAa YPOBHE — «JIOCTATOUHBII».

49-0/
F,FX

«HEYAOBJICTBOPUTE BricTaBnsercs o6yqa}01ueMyc;1, €CJIM OH HC 3HACT Ha

JTBHOY/ 0a30BOM ypOBHE TEOPETUUYECKUI U MPAKTUUECKUI

HE 3a4TEHO MaTepHal, J1onyckaeT rpyoble omMOKU IpU ero
W3JI0KCHUU Ha 3aHATHUSIX U B X0J1€ IPOMEKYTOUHON
aTTECTALIUH.

OOyu4aronuiicsi UCTIBITHIBACT CEPhE3HBIC 3aTPYAHEHUS B
IIPUMEHEHUN TEOPETUYECKUX TI0JI0KEHUH NIPU PELICHUU
IIPAKTUYECKUX 3aj1a4 IPO(heCCUOHATILHOM HaIlPaBJIEHHOCTH
CTaHapTHOI'O YPOBHS CII0)KHOCTH, HE BIIAJIEET
HEO0OXOJUMBIMHU IS 3TOTO HaBbIKaMU U MpUEMaMHU.
JleMOHCTpHpYET (parMeHTapHbIe 3HaHUS y4eOHOM
JIUTEPaTyphI 10 JUCLUILIMHE.

OneHka 1o JUCHHUIUIMHE BBICTABISAIOTCS 00Y4arOIEMyCs C
Y4ETOM PE3yJIbTATOB TEKYIIEW U IIPOMEKYTOTHOU
aTTECTALIUH.

Komnerenumn Ha ypoBHE «JIOCTaTOYHBIN», 3aKPEIUVIEHHBIE
3a IUCLUUIUIMHON, He CPOPMHUPOBAHBI.

5.3. OueHo4nble cpeAcTBA (MaTepuasbl) AJ TEKYIIero KOHTPOJIA YCIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAMM 00YYAIOLIUXCS N0 JUCIHUIIIMHE

5.3.1. O6pa3ibl 3aaHu 111 CAMOCTOSITEIIBHOTO BBITTOTHEHUS

IIpumepHbIe 3a1aHusA 1JIs1 JIA0OPATOPHBIX padoT

1.

Pa3paboTka knaccudunupyromieit cucteMsl (IpOTOTUIIA IKCIEPTHOM CUCTEMBI) Ha SI3bIKE

CLIPS. IlpumepHbie BapraHThl MHIMBUYabHBIX 3aJaHH:

a)
b)
c)
d)
e)
f)

9)
2.

KJaccu(uKalus )KUBOTHBIX (Ha YPOBHE OTpsJia UM ceMeicTBa),
KJIaccU(UKAIUS OTHECTPEITBHOTO OPYKHUSA,

KJaccu(uKaus MapycHbIX CyJI0B,

kiaccudukanus medenu,

KJaccugukaius ooysH,

KJIaccu(UKAIUS XOJIOTHOTO OPYIKHS,

KJaccupukanus MUGUUECKUX CYIIECTB U T.I1.

Peanu3anus cucteMbl HEUETKOTO BBIBOJIA, PEIIAIOIIEH OTACIBHYIO IPAKTHYECKYO

3anady. Peannsanys yHuBepcaaIbHOW CUCTEMBI HEYETKOIO BBIBO/IA (HACTPOMKA HA KOHKPETHYIO
3aJa4y IpOUCXOAUT ¢ moMolbio fokymeHTa JSON). [IpumepHble BapuaHThl 3aJaHUI:

a)
b)
c)
d)

onpeJieJICHUE LIEHbI KBAPTUPBHIL,
oTpeieJICHUE TIEHBI MOJEP>KaHHOTO aBTOMOOWIIS,
ONpeieTIEHUE LIEHbI ApEH/Ibl KBAPTHUPBHIL,

OMMpeaACIICHUE OLICHKHA 3a OTBET 06yqaeM0r0 " T.II.




3. Peanu3zanusi 0AHOCIOMHOTO M MHOTOCIIOMHOTO MEPCENTPOHA U HAITUCAHUE TTPOTPAMMBI
MOJATrOTOBKU AaHHBIX. [lanHble OepyTes u3 penosuropust UCI
(https://archive.ics.uci.edu/ml/index.php). Ornenka kauecTBa KiacCUpUKAIUH.

4, Peanu3zanus necnoxuoit JJICM-cuctemsl. [IpoBepka paboTOCIOCOOHOCTH CHCTEMBI Ha
nanHbix u3 pernosutopust UCI. Onenka kadecTBa KiiacCu(PpuKamm.

5. Peanu3anus cucTemMpl MaIMHHOTO OOYYEHHSI HA sI3bIKE ITporpaMMupoBanus Python ¢
ucrob3oBanueM onbmmotek pandas u scikit-learn. lanubie 6epytcs u3 peno3utopust UCI.

KonTpoJibHbIe BOMPOCHI K IK3aMeHYy
Bonpocut 1-20 cemecmpa:

1. [Tonstue nponykuuu. [Ipogykunu B cuctemax Ilocra. Ilponykiuu B hopmMabHBIX
rpammartukax. [Ipogykunu kak XopHOBCKHE (HhOPMYIIBL.

2. CtpykTypa NpoAyKITMOHHOM SKCTIEPTHON cucTeMbl. O0IacTH IPUMEHEHUS
IPOAYKIMOHHBIX IKCIEPTHBIX CUCTEM.

3. MexaHu3M BbIBOJIA B IPOJYKIIMOHHBIX IKCIEPTHBIX cucTeMax. [IpsmMoii u oOpaTHbIi
BBIBO/I.

4, [IpencraBnenue 3Hanuil. OperMbI.

S. CemanTtuueckue ceru. ObmacTu NpuMEHEeHUs ceMaHTu4eckux ceteil. [IpencraBnenue
HOCJIEI0BATEIBHOCTH COOBITHI ¢ IOMOIIBIO CEMaHTHUECKUX CETEH.

6. [IpencraBieHue CTPyKTYpbI CII0KHOTO OOBEKTA C IOMOIIBI0 CEMAaHTHUECKUX CETEH.

7. Cemanrtuueckue cetu ¢ gppeiimamu. [lpeacraBinenne Gopmyt JOTMKH IPETUKATOB C
MIOMOIIbI0 CEMAaHTUYECKUX CeTel ¢ ppelimamu.

8. SA3bik mporpammupoBanus CLIPS. Obmas xapakrepuctuka. [lapagurmsl
IpOrpaMMUpPOBaHUs, oaaepxkuBaemsble si3pikoM CLIPS.

9. Onpenenenus (koHCcTpyKThl) Ha si3bike CLIPS. Onpenenenus GyHKUuit 1 onpeaeaeHus
npasuil. [IpocTteiine nporpammsl Ha si3pike CLIPS.

10.  YmopsaodeHHble (akThl, IAOIOHBI, HEYNOpsAAOUYeHHbIE (akThl. DyHKIMU A1 pabOTHI C
¢dakramu. [Iporpamma ji1s moctpoenus kinaccudukanuu Ha sa3bike CLIPS.

11. HeueTtkue MHOXecTBa. PYHKIMS IPUHAAISKHOCTH. TUNIMYHBIE (PYHKLIIUU
MPUHAJJIEKHOCTH JUIsl HEYETKUX MHOXKECTB HaJl BEILIECTBEHHBIMU ITPOMEKYTKAMH.

12. OCHOBHBIE TIOHATHS, CBA3aHHBIE C HEYETKUMHU MHOXKECTBaMH (SAp0, HOCUTENb, albda-
cpe3). Onepanuu Hal HEYETKUMH MHOXKECTBaMH.

13. Heuerkue noruku, t-HOpMBI U S-HOPMBI, HeUeTKOe oTpuLianue. [Ipumepsl t-HopM U s-
HOPM.

14. [Tpocreiimune cBoiicTBa t-HOPM U S-HOPM.

15. JIuareuctuyeckas nepeMeHHas. JIMHrBUCTHYECKUE TEPMBI. TepM-MHOXKECTBO

JIMHTBUCTHUYECKOM HCpCMCHHOfI. JIMHrBHUCTHYECKHE NEPpCMCHHBIC U HCYCTKUC MHOKCCTBA.

16. CtpyKTypa CHCTeMBI HEUETKOTO BbIBOJIa. OCHOBHBIE ATAIbl pa0OTHI CHCTEMBI HEYETKOTO
BbIBoJIa. O0NacTH MPUMEHEHHS CUCTEM HEUETKOTo BbIBOJIA. [I[puMephl ccTeM HEYeTKOTO
BBIBO/JIA.

17.  Maremaruueckas MOJIeJb CHCTEMbI HEYETKOTO BBIBOJIA.
18. Mertons aedaz3uduxaiun.

19. PaznoBumHOCTH cucTeM HeueTkoro BeiBoAa (Mammaanu, Ilykamoro, Jlapcen, Cyreno).


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

20. OOBEKTHAS. MOJEIIH CUCTEMBI HEUETKOT'O BBIBOIA.

Bonpocut 2-20 cemecmpa:

1. Hetipon. MckyccTBeHHBIH HelipoH. BecoBbie koad dunpeHTs cuHarcoB. OyHKIUS
aktuBamu. [Ipumeps! ¢pyHkmii aktuBamu. Tomnonorus HelpoceTei.

2. OO0y4eHne UCKYCCTBEHHBIX HEUPOHHBIX ceTel (¢ yuutenem). O0ydarorias
nocienoBarenbHOCTh. OyHKIMA ommOKu. Koppekius BecoBbIX KO UIIEHTOB.

3. [TepcenTpon. [Ipobaema uckmouaromiero «MJIN». O0yuenne nepcenTpoHa.

4. MHOrocI0MHbIE CIOUCTO-TApAJLIEIbHBIE HEUPOHHBIE CETH. TEeOpeTUIECKUE OCHOBBI
aIropuT™Ma 0OpaTHOTO PACPOCTPAHEHHUS OIINOKH.

o. MHorocoitHble cIouCTO-TIapajuiebHble HeHpOoHHBIE ceTH. PaboTa anroputma
00paTHOrO pacpoCTpaHeHHs OIIHOKH.

6. WnTennexryanbHblii aHanu3 AaHHbIX. JJICM-MeTon (0OCHOBHbIE KOMIIOHEHTHI).

7. 3anauu, pemaemblie ¢ nomoupio JJCM-meTona.

8. ACM-cucrema. Ctpykrypa JICM-cuctembl. OCHOBHOM anroput™ padbotsl JJCM-
CHCTEMBI.

9. [TpaBmono100HbBIE pacCyKACHHS: HHITYKIUS, aHATIOTHs, a0 yKius (o0mee
Npe/ICTaBICHNUE).

10. CxoxctBo u kinacrep (onpenenenus u npumepsl). CoorBercTBus ["anya.

11.  Kanmupaartel B BO3MOXHBIC IPHYUHBI.

12. ['unotessl u npumepsl B ICM-meroze.

13. Bo3wmoxnblie npuuuHbl. [IpaBuia HHAYKIWUY 1 aHATOTUH. VITeparus mpruMeHeHHsI
IpaBUIIL.

14,  ®opmanbHbIi KOHTEKCT. PopManbHOE OHATHE. IHTeHCHOHAN U SKCTeHcHOHal. CBs3b

JACM-metona ¢ popManbHOM Teopuel MOHSATHH.

15.  Anroputm Hoppuca.

16. Peanuzarnuu JICM-cucreMsl.

17. WHTennexTyanbHbli aHalu3 JaHHBIX U MalllnHHOE 00y4yeHrne. OCHOBHBIE 33/1a4U
MaIIUuHHOTO 00yYEeHUSI.

18. Perpeccust B KOHTEKCTE MAallIMHHOTO 00y4eHusi. MeTobl perpeccuu.

19. Knaccugukanus B KOHTEKCTE MAITUHHOTO 00y4eHus. MeTo bl KilacCu(pUKALIUH.
20. Knacrepusanus B KOHTEKCTE MAIIMHHOTO 00y4eHusl. MeTOoAbI KilacTepu3ali.
21. OcobeHHOCTH 00yUYEHHUS C TTOAKPETUICHHEM.

22. Oco0eHHOCTH TITyOOKOT0 00yUeHHSI.

6. YueOHO-MeTOAMYeCcKOe U MH(OPMAIlMOHHOE 00ecneyeHne TUCIMIIHHbI

6.1. Ciucok HCTOYHUKOB U JINTEPATYPbI

a) OcHoBHAas JuUTEpaTypa

1. bapceaan A.A. Texnonorus ananusa qanHbix: Data Mining, Visual Mining, Text Mining,
OLAP/ A.A.bapcersin, M.C KynpusHos, B.B.Crenanenko, .M. Xonon. — 2-e u3z. nepepad. u
nor. — Cn6.: BXB-Ilerepoypr, 2007. — 384 c.: um.



2. bopucos, B. B. Heaetkue monenu u cetu: yuedHoe nmocooue / B. B. bopucos, B. B.
Kpyrnos, A. C. ®enynoB. — 2-e usn., crep. — Mocksa: ['opsiuas nunus-Tenekom, 2018. — 284
c.— ISBN 978-5-9912-0283-1. — TekcT: 3neKkTpoHHbIi // JIaHb : 31eKTpOHHO-0MOIHoTeYHAas

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

3. Baeun B.H. [lenykius u 0060011eHIE B CUCTeMaX NMpUHATHS pemieHuid. — M.: Hayka,
1988. — 384 c.
4. Bazeun, B. H. JloctoBepHBIN 1 MPaBIOMOA00OHbIH BEIBOJ] B UHTEIICKTYAIBHBIX CUCTEMAX:

yueOHnoe nocodue / B. H. Barun. — Mocksa: ®DU3ZMATIIUT, 2008. — 704 c. — ISBN 978-5-
9221-0962-8. — Tekcrt: anmekTpoHHbIH // JIaHb : 3nekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2357.

S. Bovroeun, B. B. Marematndyeckre OCHOBBI MAITMTHHOTO OOYYEHUS U TPOTHO3UPOBAHHUS:
yuebHoe nocobue / B. B. Betorun. — Mocksa: MITHMO, 2014. — 304 c¢. — ISBN 978-5-4439-
2014-6. — TexcT: anekTpoHHbIH // JlaHb : 25IeKTpOHHO-O0MOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/56397.

6. T'aspunosa T.A., Xopowesckuiui B.®. ba3pl 3HaHWI HHTEIIEKTYanbHbIX cuctem. — CII0:
[Tutep, 2000. — 384 c.: u.

7. Licexcon 11. BBenenue B 3KcriepTHbIe cucTeMsL.: Ilep. ¢ anri. Yu. nmoc. — M.:
Hznarensckuii oM «BumibsiMcy, 2001. — 624 c.: ui.

8. Kpyanoe B.B., bopucoe B.B. VIcKycCTBEHHbIE HEUPOHHBIE CETH. TEOpHsl U MPAKTHKA. —
M.: T'opsiuas nmunus—Tenexom, 2001.— 382 c.: ui.

9. Kpyenos B.B., /[nu M.H., ['onynos P.FO. HeueTkas JIoTHKa U UCKYCCTBEHHBIE HEPOHHBIE
cetu: Yueb. mocobue. — M.: M3garenbeTBo prznko-maremarnyeckon aurepatypsl, 2001. — 224
C.: ML

10. @unn B.K. TlpaBaonono0HbIe BEIBOIBI U TPABI0ONOI00HEIE paccyxaeHus // UToru Hayku
u texuuku. Cep. Teopus BeposiTHOCTeH. MaTemaTuyeckas CTaTUCTHKA. TeopeTnyeckas
kubeprernka. — M.: BUHUTU, 1988, T. 28, c. 3-84.

11. Yacmuxos A. 1., I'aspunosa T.A., benos /[. JI. PazpaboTtka sxcniepTHbIX cucteM. Cpena
CLIPS. — Cu6. BXB-IIetepOypr, 2003. — 608 c.: um.

12. HImosba C./I. IlpoektupoBanue HeueTkux cucrem cpeacrsamu MATLAB. — M.:
I'opstuas muaus — Tenexom, 2007. — 288 c., ni.

13.  Apywxuna H.I. OCHOBBI TEOPUH HEUETKUX U THOPUIHBIX CHCTEM.: Y4e0. mocodue. —
M.: ®unance! u cratuctuka, 2004. — 320 c.: wi.

0) /lonoJiHuTEIbHAA JINTEPATypa



1. ABTOMAaTHYECKOE MTOPOXKICHUE THIIOTE3 B MHTEIUIEKTYalbHbIX cuctemax // Cocr.
E.C.ITankparosa, B.K.®unH., [Toxa. o6mr. pen. B.K.@unna.. — M.: KHmkHbIi oM
«JIMBPOKOM». 2009. — 528 c.

2. Anwaxos O.M. JICM-meTo1: TeOpeTHKO-MHOKecTBeHHOe 00bsicHenue // HTU, Cep. 2. —
2012, Ne9, c. 1-19.

3. Taex I1., I'agpsnex T. ABTOMaTHuecKoe 00pa3oBaHUE TUIIOTE3: MATEMATHYECKHUE OCHOBBI
obmeit Teopun: Ilep. ¢ anrn. — M.: Hayka, 1983. — 277 c.

4, IDicappamano /. Paiiau I'. DKCIEpTHBIC CUCTEMBI: IPUHITUIIBI Pa3padOTKU U
nporpammupoBanue 4-e uza. Ilep. ¢ anri. — M.: U3narensckuii nom «BumibsMey, 2006. — 1152
C.: ML

S. Liconc M.T. IIporpaMMUpOBaHKNE UCKYCCTBEHHOIO MHTEIUIEKTA B IIPHIIOKECHUAX: TIEP. €
anri. — M.: JIMK Ilpecc, 2004. — 312 c.: ui.

6. JACM-meTos; aBTOMaTHYECKOTO MOPOXKIeHUs TUIoTe3. Jlornyeckue u
smucremonorundeckue ocaoBanus // Coct. O.M.AnmakoB, E.®.®adpukanosa, [Tox. o6 pen.
O.M.Anmaxkosa. — M.: Kumxnsiii nom «JIMBPOKOM». 2009. — 432 c.

7. Iwooya /1., Ilpao A. Teopust Bo3MOkHOCTEH. [IpuioeHus K mpeICTaBISHUIO 3HAaHUH B
undopmaruke: Ilep. ¢ pp. — M.: Paguo u cBs3p, 1990. — 288 c.: mi.

8. 3aoe JI. lloHATHE TMHTBUCTUYECKON IEPEMEHHOM U €ro NPUMEHEHNE K IPUHSTHIO
npuOimkeHHbIX pemrenuii: [lep. ¢ anrn. — M.: Mup, 1976. — 168 c.: m.

9. Kysneyos C.O. Beenenue B JICM-meron // Cemuoruka u nuapopmaruka. —1990.— Beir.
31.— c. 3-40.

10.  Jleonenkos A. B. Heuetkoe monenupoBanue B cperae MATLAB u fuzzyTECH. — Cn6.:
BXB-IlerepOypr, 2003. — 736 c.: ui.

11.  Jlormueckuit moaXo K MICKYCCTBEHHOMY MHTEJIEKTY: OT KJIACCHYECKOM JIOTUKHU K
JoruyeckoMy nporpammupoBanuto: Ilep. ¢ ppanu./ Teirs A., I'pubomon I1., JIyu XK. u ap. — M.:
Mup, 1990. — 432 c.: un.

12.  Jlormueckuii MoaXo] K HICKYCCTBEHHOMY MHTEIIIEKTY: OT MOJAILHON JIOTUKHU K JIOTUKE
6a3 nanubix: Ilep. ¢ ppann./ Teitz A., 'pubomon I1., FOnen I'. u ap. — M.: Mup, 1998. — 494 c.:
WII.

13.  Jlopwep XK.-JI. Cuctemsl uckyccTBeHHOTO MHTEIUTEKTa: [lep. ¢ ¢ppani. — M.: Mup, 1991.
— 568 c.: ni.

14. JIrorep [Ix. @. IcKyCCTBEHHBIN MHTEIUIEKT: CTPATErMU U METO/IbI PELIECHUS CIIOKHBIX
npobiuem, 4-e uznanue.: Ilep. ¢ anra. — M.: M3parensckuii 1om «Bumbsmey, 2003. — 864 c.:uu.
15. Mume JIx. C. Cuctema TOTUKY CHIUTOTHCTHYECKONW U MHIYKTUBHOU. — M.: U3,

I''A.Jlemana, 1914. — 880 c.



16. Munckuit M. ®peiiMbl 15 ipeacTaBieHus 3Hannid. — M.: Mup, 1979. — 151 c.

17. MHoro3Ha4Hble JIOTUKHM U UX npuMeHeHue.: T. 2: JIoruku B cUCTEMax UCKYCCTBEHHOTO
unteiekra/ Coct. O.M.Anmakos, /[.B.Bunorpanos, B.K.®uns. [Tox. pen. B.K.®unna. — M.
UznarensctBo JIKU, 2008. — 240 c.

18.  Hunncon H. Ilpuniumne! nckyccTBeHHOTo HHTELIEKTa. — M.: Pagno u cBs3p, 1985.

19. [TonoB D.B. DkcnepTHbIe cucTeMbl: Pemenne HehopMarTn30BaHHBIX 337a4 B TUAJIOTE C

OBM. — M.: Hayxka, 1987. — 288 c.

20.  Tlocmenos /I.A. CuTyannoHHOE yrpaBieHHe: Teopus 1 mpakTuka. — M.: Hayka. — 1986.
— 288 c.
21. Paccen C., Hopsur I1. MckyccTBEHHBIM HHTEIEKT: COBPEMEHHBIN 110AX0, 2-€ U3,

Ilep. ¢ aurn. — M.: U3narensckuii nom «Bunbsamey, 2006. — 1408 c.

22. Pamka C. Python u mammmanOe 00yuenue: [lep. ¢ anrit. — M.: JIMK TIlpecc, 2017. —
418 c.

23. PyrtkoBckas /1., [Imnmnasckuii M., PytkoBckuit JI. HelipoHHBIE ce€TH, TEHETUYECKUE
aIropuTMBbl U HeueTkue cuctemsl: [lep. ¢ monsck. — M.: I'opsiuas nunus — Tenexom, 2004. —

452 c. nin.

24.  Yorepmen /1. PykoBoacTBo 1o skcrepTHbIM cucteMam: Ilep. ¢ aari. — M.: Mup, 1989.
— 388 c.: n.
25. Xaiikus. C. HelipoHHble ceTH: MONHBIN Kypc, 2-€ u3f.: [lep. ¢ anrn. — M.: U3parensckuit

oM «Bunesamcey, 2006. — 1104 c.: u.

26. Sxbsena [.0. HeueTkue MHOXKECTBa M HEMpPOHHBIE ceTH: Yuel. mocodue. — M.:

Wntepner-Yuusepcurer Mudopmarnmonnsix Texnononruit; BUHOM. Jlaboparopus 3HaHMi,

2005. — 316 c.: u.

6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOH ceTn «UHTEpHET»

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

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



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
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6.3. IIpogeccuonaibHbIE 6a3bI JaHHBIX H MH(POPMAIHOHHO-CIIPABOYHbIE CHCTEMbI

HaumenoBanue

1 | MexnyHnapoausie pedepaTtuBHble HayKomeTpuueckue bJl, moctynnbie B paMkax
HalMoHaJIbHOU noanucku B 2021 r.

Web of Science

Scopus

2 | IIpodeccronanbhbie OoMHOTEKCTOBBIE b/l, HOCTymHBIE B paMKaX HallMOHATILHOMN
noanucku B 2021 r.

Kypuaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

XKypuansr Taylor and Francis

3 | IIpodeccronanbHple TOJIHOTEKCTOBBIEC B/

JSTOR
W3nanus no oO1ECTBEHHBIM U TYMaHUTAPHBIM HayKaM
OnekrponHas 6ubiaroreka Grebennikon.ru

4 | KoMnbroTepHbIE CIIPaBOYHBIE TPABOBbIE CUCTEMBbI

KouncynbranT Ilntoc,
l'apanTt

1. MaTepHaJIbHO-TeXHI/I‘IeCKOC odecrneueHue AUCHHUIIIIMHBI

KomnbroTepHslii k1acc ¢ MeIna-mpoeKTOPOM.

IHepeuyens 11O
Croco0 pacnpocrpaHeHust
Neni/mm HaumenoBanue I1O IIpousBoauTenn (JIMIEH3HOHHOE Wi
¢B00OIHO
pacnpocTpaHsieMoe)
1 Adobe Master Collection Adobe JIMIIEH3UOHHOE
C34
2 Microsoft Office 2010 Microsoft JIMIEH3HOHHOE
3 Windows 7 Pro Microsoft JIALIEH3UOHHOE
4 AutoCAD 2010 Student Autodesk CBOOOJTHO PACIIPOCTPAHIEMOE
5 Archicad 21 Rus Student Graphisoft CBOOOJTHO pacmpocTpaHsieMoe
6 SPSS Statisctics 22 IBM JIULIEH3UOHHOE
7 Microsoft Share Point 2010 | Microsoft JUIICH3UOHHOE
8 SPSS Statisctics 25 IBM JIULIEH3UOHHOE
9 Microsoft Office 2013 Microsoft JIMIIEH3HOHHOE
10 OC «Anbt Ob6pazoBanue» 8§ | OO0 «bazanbT JUIEH3UOHHOE
CIIO
11 Microsoft Office 2013 Microsoft JIAIEH3UOHHOE
12 Windows 10 Pro Microsoft JIALIEH3MOHHOE
13 Kaspersky Endpoint Kaspersky JUIICH3UOHHOE
Security
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14 Microsoft Office 2016 Microsoft JIAIEH3UOHHOE
15 Visual Studio 2019 Microsoft JUIEH3UOHHOE
16 Adobe Creative Cloud Adobe JUIEH3UOHHOE
17 Zoom Zoom JIMLIEH3UOHHOE

8. Obecneuenue 00pa30BaTEJILHOIO MPOLECCA sl JIMI C OTPAHNYEHHBIMU BO3MOKHOCTAMU
310POBbSI H HHBAJIH/I0B

B xonme peanuzanuu JUCHUIUIMHBI HMCHOJIB3YIOTCS CJCAYIOIIME JIOMOJHUTENIbHBIE METO/bI
00yYeHUs, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOUHON aTTeCTallMi O00ydYaroIuXcs B
3aBUCUMOCTH OT UX UHIUBUIYAIbHBIX OCOOCHHOCTEH:

o JUISL CJICTIBIX U CIIA0O0BUISIIUX:

— JeKIMH O(QOPMIISIFOTCS B BHJE AJIEKTPOHHOIO JIOKYMEHTa, JIOCTYIHOTO C IOMOIIBIO
KOMIIbIOTEpA CO CHELMATM3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIeYeHUEM;

— NUCbMEHHBIE 33JaHUsl BBIIOJHAIOTCS HA KOMIIBIOTEPE CO CIELUAIU3UPOBAHHBIM
POTPaMMHBIM 00ECTICYEHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

— o0ecrieynBaeTcsl MHIMBUAYyaIbHOE paBHOMEpPHOE ocBelleHue He Mmenee 300 Jrokc;

— JUI BBIIOJHEHUS 3aJaHusl NpU HEOOXOAMMOCTH IPENOCTaBISETCS YBEIWYMBAIOLIEE
YCTPOMCTBO; BO3MOKHO TaK)K€ UCII0JIb30BAHUE COOCTBEHHBIX YBEJIUUYHUBAIOIINX YCTPONUCTB;

— NUChbMEHHBIC 33aHUs1 OQOPMIIAIOTCS YBEITMUEHHBIM MpU(TOM;

— 9K3aMEH U 3a4€T NMPOBOAATCSA B YCTHOH (hopMe MM BBINOIHAIOTCS B MMCbMEHHOH (opme
Ha KOMIIBIOTEPE.

° JUIS TIYXUX U cIa00CTbIIIAIHX:

— JeKIMU OQOPMIIAIOTCS B BHUJAE AJIEKTPOHHOIO JOKYMEHTA, JIMOO NpPeaoCTaBIsAeTCs
3BYKOYCWJIMBAIOIIAs alaparypa HHAUBUAYAIbHOIO II0JIb30BAHUS;

— MUCbMEHHbBIE 33JJaHUS BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU (popme;

— 9K3aMeH W 3a4€T TPOBOAATCS B NUCBMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

° JUISL JIUL] C HapYLIEHUSIMU ONIOPHO-/IBUTaTENILHOTO arapara:

— JeKIMU O(QOPMIISIFOTCS B BHJE AJIEKTPOHHOI'O JIOKYMEHTa, JIOCTYIHOI'O C IOMOIIbIO
KOMIIBIOTEpA CO CTIELUAIN3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEUEHUEM;

— NUCbMEHHBIE 3aJ]aHUSl BBINOJHSIOTCS Ha KOMIBIOTEPE CO CIEHUATM3UPOBAHHBIM
IPOTrpaMMHBIM 00€CTIEYCHHEM;

— 9K3aMeH U 3a4€T MPOBOJSATCS B YCTHOM (pOpME MITH BBIMOJIHSAIOTCS B MUCBMEHHOM (opme
Ha KOMIIBIOTEPE.

ITpu HEOOXOIMMOCTH MpelyCMaTPUBAETCs YBEJIIMYEHNE BPEMEHH [T OJrOTOBKH OTBETA.
[Ipouenypa npoBeaeHUs] MPOMEKYTOUHON aTTeCTAllMU AJisi OOy4YarOIMXCsl YCTaHaBJIUBAETCS C
y4€TOM HMX MHJIUMBUAYAIBHBIX NMCUXO0(pU3NUYEecCKUX ocobeHHocTell. [IpomexxyTouHas arrectanus
MOJKET POBOJIUTHCS B HECKOJIBKO ITAIMOB.

IIpu npoBeneHUMH MpOLENYphl OLEHUBAHMUS pE3yJIbTaTOB OOYUYEHMs NpeaycMaTpuBaeTcs
UCIIOJIb30BaHNE TEXHUYECKUX CPEJICTB, HEOOXOJUMBIX B CBS3M C HWHIUBUAYAJIbHBIMU
0CO0EHHOCTAMH 00yUarOIUXCsl. DTH CPEACTBA MOTYT OBITh IPEOCTaBIEHBl YHUBEPCUTETOM, HITH
MOTYT HUCIIOJIb30BaThCs COOCTBEHHbIE TEXHUUECKHUE CPEJICTBA.

[IpoBenenue npoueaypsl OLIEHUBAHUS PE3yJIbTaTOB OO0YUYEHHUs JOMYCKAETCs C MCIOJIb30BaHHEM
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcss 10CcTynl K HMHGOPMAlMOHHBIM U OHOIMOrpaduueckuM pecypcaMm B CETH
WutepHer Uit Kaxkaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPaHHUYEHUSIM HX
3JI0pPOBBS U BOCTIPUATHUS HHPOPMAIUH:

) JUISL CJICTIBIX U CIIA0O0BUISIIUX

— B IIeyaTHOH (opMe yBeTHMUEHHBIM mpUdTOM;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B opme aynuodaiina.



° JUTSL TITYXHMX U CJTa00CbIIIaNInX:

— B IIeYaTHOM opme;

— B (hopMe AIIEKTPOHHOIO JJOKYMEHTA.

° JUTs1 OOYHAIOIIMXCSI C HAPYIICHUSIMU OTIOPHO-/IBUTATEIBLHOTO anmnapara:
— B IIEYaTHOH opme;

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

— B (hopme aynuodaiina.

Y4eOHbIe ayAUTOPUH IS BCEX BHJIOB KOHTAKTHOW M CAMOCTOSITENILHON pabOThI, HAydHas
O0ubnuoTeka W WMHbIE MOMEUICHUS JJIsi O0y4YeHHUS OCHAIIECHBI ClelHUaIbHbIM 000pyAOBaHUEM U
y4eOHBIMA MECTaMH C TEXHHYECKUMHU CPEJICTBAMU O0yUCHUSI:

° JUTSL CTICTIBIX U CTIa00BUISIINX:

— YCTPOMCTBOM 11 CKAaHUPOBaHUS U uyTeHus ¢ kamepod SARA CE;

— nuctieeM bpaiins PAC Mate 20;

— npuntepom baiinsg EmBraille ViewPlus;

° JUTSL TITYXHUX ¥ CIa00CbIIIAIINX

— ABTOMATU3UPOBAHHBIM paboO4YMM MecTOM i JIIOJe C HapylleHHeM ciyXxa H
¢J1a00CIIBIIIAIINX;

— AKyCTHYECKHI YCUIIUTENb U KOJOHKH;

° JUTs1 OOYHAIOIINXCSI ¢ HAPYIICHUSIMU OTIOPHO-/IBUTATEIBLHOTO ammapara:

— NIEPEIBIKHBIMHU, PETYITUPYEMBIMU dproHoMudeckumu napramu CHU-1;

— KOMITBIOTEPHOM TEXHUKON CO CIEIUATIbHBIM MPOTPAMMHBIM 00€CIICUYEHUEM.

9. MeToauyeckue MaTepuaJibl

9.1. Ilnanbl 1a00PaTOPHBIX 3AHATHH
Tema 1. (14 u.) CucreMbl, 0CHOBAHHbIE HA 3HAHUSAX

Lenv 3ansamuii: HayauThest popMUPOBATH JAEPEBO MOMCKA, PEHIAIOIICe 3a/1a9y KIacCH(PUKAIINH,
U pa3padaThIiBaTh MPOCTYIO SKCIIEPTHYIO CUCTEM, UCTIONB3YS MPOAYKIIMOHHBIH 361K CLIPS.

Dopma npogederusi — 00CyKI€HNE, BBIOJIHEHNE UHANBHUIYaJIbHBIX 3aJaHUI.
Bonpocwl oonycka:

Uewm oTiiuaroTcst 1aHHbIe OT 3HaHMii? Kakue BbI 3HaeTe criocoObl npecTaBiaeHus 3Hannii? Kakoit
croco0 NpeCTaBiIeHUs 3HAHUN YacTO MUCHOJb3YeTCsl B AKCHEepTHhIX cuctemax? Kakos ¢opmar
3anucu npasuia B a3bike CLIPS? KakoB ¢popmat npencrasnenus ¢axtos B s3p1ke CLIPS. Kakos
dopmar orpaHu4eHul B HeyNnopsAJ0UeHHbIX ¢pakTax Ha s3bike CLIPS.

Koumponvnvie sonpocbwi:

1 [TpencraBieHne 3HaHUI ¢ TOMOLIBIO (PPEHMOB U CEMaHTUYECKUX CETEH.
2 [Tpstmoii u 0OpaTHBIIM MOPSIOK BBIBOJA B MPOAYKIIMOHHBIX CHCTEMAX.

3. [Tapagurmsl nporpaMmMupoBaHus, noaaepxuBaemslie si3pikom CLIPS.

4 JepeBo knaccudukanum JUisl perieHnsi KOHKpPETHOW 3a/1auM CTYIeHTa.

5 [TpaBuna aunis perienus 3aaaun kiaccuduxanuu (nporpamma Ha CLIPS).

Cnucox ucmoyHuxos u Jqumepamypbol.

1. Yacmuxos A. I1., I'agpunosa T.A., benos /[. JI. PazpaboTka 3xcnepTHbIX cucteM. Cpena
CLIPS. — Cn6. BXB-Iletepoypr, 2003 (c. 11-20, 89-103, 16-130, 133-146)
2. LDicexcon I1. BBenenue B okcriepTHble cucteMsl.: [lep. ¢ anrin. Yu. moc. — M.:

W3znarensckuii qom «Bubsimey, 2001 (c. 11-18, 75-90).



Mamepuanvno-mexnuyeckoe obecneyenue 3aHamus: KOMIIBIOTEPHBINA KJlacc ¢ Meua-
IPOEKTOPOM.

Tema 2. (14 4.) CucTeMbl HE4eTKOI0 BbIBOJAA

Lenv 3anusamuil: HAyYUTHCS TPOSKTUPOBATH U PEATM30BBIBATH CHCTEMY HEUETKOTO BHIBOJIA,
PEIIAONIY0 KOHKPETHYIO 3a/1a4y ONpe/Ie/ICHHs HHTErPAIbHON XapaKTePUCTHKH PA3HOPOIHBIX
JaHHBIX, @ TAKKC HAYUUTHCA PCAJIN30BbIBATh YHUBCPCAIIbHYIO CUCTEMY HCYCTKOI'O BBIBOAa
(HacTpoiika Ha KOHKPETHYIO 3a/1a4y OCYIIECTBIISIETCS C MOMOIIBIO JIOKYMEeHTa B (hopmare
JSON). SI3bik peanusarmu — Python.

Dopma nposeoderusi — 00CYKIECHUE, BHITIOJTHEHUE WHIUBU Iy TBHBIX 3a/IaHUH.

Bonpocul donycka:

Kakue 3agaum pemaror cucTeMbl HeUeTKOro BelBoAa? M3 Kakux 3TarnoB COCTOUT pellieHue
3aJ]a4u C MOMOIIIBIO CUCTEMbI HEYEeTKOTO BbIBos1a? UTO mpeacTaBisaoT codoi mpaBuia
HEUYETKOr'0 BBIBOJA U KaK OHM IIPUMEHSIOTCs? YTo mojaeTcs Ha BXOJ M YTO IOJIy4aeTcs Ha
BBIX0/1€ CUCTEMBI HEYETKOI'O BbIBO1a?

Konmponvhsie eonpocnwi.
Heuerkne mHoxecTBa. OyHKUIMS TPUHALIEKHOCTH.
Onepainuu HaJl HEYETKUMU MHOKECTBaMH. BKiTtoueHre HEeYeTKMX MHOKECTB.
Ornepaniuy HEYETKOM JIOTUKU: t-HOPMBI, S-HOPMBI, HEYETKOE OTPUIIAHKE.

1

2

3

4, JInHrBHCTHUYECKAs MNEpEMCHHasI. Marematuueckas MOACIBb CUCTEMBI HCUCTKOI'O BBIBOAA.
5 OTalbl pa6OTI)I CUCTEMBI HCUCTKOI'O BbhIBOA. PaSHOBI/IIlHOCTI/I CHUCTEM HCYCTKOI'O BbIBOJA.
6

HpaBI/IJ'Ia HCUYCTKOI'O BBIBOJA, pa3pa60TaHHLIe CTYACHTOM IJid pCHICHHUA 3ada4yu U3
HHIUBUYAJIbHOI'O 3a1aHUA.

7. MaremaTtnueckast MOJI€b CUCTEMbI HEUETKOTO BHIBOJIA.

8. OO0BeKTHAS. MOJEIIH CHCTEMBI HEUETKOI'O BBIBOIA.

9. [TpencraBiaeHne nepapxuueckoi CTPYKTypbl 00bekTa ¢ nomonibio JSON.
10. Joxyment JSON muist perienus 3a1auu U3 UHAUBUIYaJIbHOTO 3a/1aHusl.

Cnucox UcCmoyHuKos u Jqumepamypbol.

1. LImogb6a C./]. [IpoextupoBanue HeueTkux cucteM cpeacteamu MATLAB. — M.: I'opsiuas
muaus — Tenexom, 2007 (c. 6-33, 35-43).

Mamepuanvno-mexnuueckoe obecneyenue 3ansamus: KOMIbIOTEPHBIN KJIacC C Mena-
IPOEKTOPOM.

Tema 3. (12 y.) UcKyccTBeHHBIEC HEliPOHHBbIE CETH

L]env 3ansamuii: HAYYUTHCSI CAMOCTOSTENBHO PEATTM30BBIBaTh HECIIOKHBIE HENPOCETH
(OTHOCIJIOMHBIN MIEPCENTPOH U CIIOUCTO-TTAPATUICTIbHYI0 HEUPOHHYIO CETh — MHOTOCIIOMHBIHN
NEepCEnTPOH, 00YUAIONIUICS € TOMOIIBIO alITOPUTMa 0OPATHOTO PacIpOCTPaHEHHsI OIUOKH ),
CaMOCTOSITENIbHO PEaM30BbIBATh AJITOPUTMBI ITPEIBAPUTEIBHON 00pa0OTKH TaHHBIX U OLEHKU
Ka4yecTBa KJIaCCU(PHUKALHIH.

Dopma nposedernuss — 00CYKICHUE, BHIMOTHEHNE WHINBU Ty TBHBIX 3aJaHUH.
Bonpocwl oonycka:

KaxkoB o6muii mpuHIumn oOy4deHus: HelpoHHbBIX ceteit? Kakas pyHKIMs akTHBAIMKA OOBIYHO
UCTIONIBE3YETCS B OJJHOCTIOWHOM mepcenTpoHe. Beeraa mu ObIBaeT yCHemHbIM 00yueHHe



nepcentpoHa? Kakue orpaHM4eHus HaAKJIabIBAIOTCS HA TAaHHBIE B OJTHOCIOMHOM IEPCENTPOHE.
Kakyto ¢pyHKIMIO akTHBaMK y100HO UCTIONIB30BaTh, €CIIU JAJIsi 00yUeHUsT HeUPOCeTH
UCIIOJIB3YETCS alITOPUTM 00paTHOTO pacnpocTpaHeHus omnoku? Maen kakoro meroaa
ONTUMU3AIMH UCTIONB3YIOTCS B aJITOPUTME 00OPaTHOTO PacIipOCTpaHEHUS OIIHOKH?

Koumponvnvie 6onpocni:

1. CrpykTypa OMOJIOrHYECKOro HEHPOHA U HCKYCCTBEHHOTO HEHpPOHA.

2. DyYHKIMY aKTUBAIlUU. APXUTEKTYpa HEHPOCETH.

3. OnHOCIONHBIN IEPCENTPOH U AITOPUTM €T0 O0YUYEHMSL.

4, Croucro-mapasuiesbHast HelpoceTh (MHOTOCIOMHBIN MEPCENTPOH). AJTOPUTM OOPAaTHOTO

pacmpocTpaHeHUs OIITUOKH.

5. Hcnonb3oBanue mMoaynei pandas u numpy A pelieHHs 3a1ad MMOATNOTOBKU JAHHBIX U
peanu3anuy OAHOCIONHOIO U MHOI'OCIIOMHOTO IIEPCENTPOHOB.

Cnucox ucmouyHuKos u Jqumepamypbol.

1. Xauxun. C. HelipoHHble ce€TU: ONHBIN Kypc, 2-¢ u3l.: Ilep. ¢ anrn. — M.: M3naTensckuii
oM «Buissimey, 2006 (c. 31-57, 194-204, 220-245).

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

Tema 4. (16 u.) UHTeIeKTYaIbHBI AaHATU3 TaHHBIX
L]env 3ansamuii: HAYYUTHCSI CAMOCTOATEIBHO Peau30BbIBaTh npotoTun JJCM-cuctemsl u
AITOPUTMBI NIPEABAPUTEIBHOM 00pad0oTKU JaHHBIX 11t JJCM-cuctemsl.

@Dopma npogedeHnusi — 00CyKJIeHNE, BHIOJIHEHNE NHANBUIyalIbHBIX 3aJaHH.
Bonpocut oonycka:

Uro Takoe MHTEIEKTyallbHbIN aHanu3 AanHbIX (Data Mining)? Kakue BUbI TpaBaono100HbBIX
paccyxnaennit ucnonszyrorcs B JICM-merone? C kakuM qanHbiME padotaet JJCM-meTon u kak
OHHM JTOJIKHBI OBIThH TpecTaBineHbl? Kakoe otHomenne k JICM-MeTony nMmeer aHalu3
dopManbHbIX OHATHI? Kakue alropuTMbl moucka CXo/ICTB (MepecedeHnii) Bbl 3HaeTe?

KOHmpOJZbele 601’lp0€bl:

1. ACM-meron. ICM-cucrema u ee apxutekrypa. OcHoBHOM anroputm padotsl [JCM-
CHUCTEMBI.

[Tpumeps! (OJ0KUTENBHBIE U OTpULIATEIbHBIE) U THUHOTE3bl B JICM-MeToze.

Cootserctus ["anya.

2

3

4. PopManbHbIN KOHTEKCT. POpMATTBHOE TOHATHE.

5 ANropuTMBI MOMCKa (POpPMaTbHBIX TOHATHI.

6 OcHosHble 3Tarnbl padoTel JICM-cuctemsl.

7 Peanuzanus ICM-cructeMbl 1 alrTOPUTMOB MOATOTOBKH JaHHBIX 151 JICM-cuctemsl.
Cnucox ucmounuKo8 u 1umepamypbol.

1. Anwaros O.M. ICM-metoa: TeopeTuko-MHOkecTBeHHOe 00bsacHenue // HTU, Cep. 2. —
2012, Ne9, c. 1-19.

Mamepuanvno-mexnuueckoe obecneuenue 3anamus. KOMITIBIOTEPHBIN KJIacc ¢ MeIna-
IPOEKTOPOM.



Tema 5. (16 4.) D1eMeHTHI MALIMHHOTO 00y4YeHHS

Lenv 3anamuii: HAYIUTHCS UCIIOJIB30BaTh OMOIMOTEKH KitaccoB scikit-learn u pandas mist
pelIeHHs 3a1a4 MAIIMHHOTO 00YYeHHUs, TPEABAPUTEIHLHON 00paOOTKH TaHHBIX U OLEHKH
Ka4yecTBa PEICHUs 331a4 MAITHHHOTO 00y4eHUSI.

Dopma npogedenus — 00CYKCHHUE, BHIIOTHEHUE HHIUBUIYATbHBIX 3aIaHHA.
Bonpocur oonycka:

Kakne ocHOBHBIE 3a/1au pemaeT MamHHoe 00yuenue? Kakue MeToap! KitacCu(pUKaAIH BbI
3Haete? Kak olieHnBaeTcs kauecTBo paboThl kiiaccudukaropa? Kakum o6pa3oM BbI3bIBAIOTCS
npoueaypsl Kiaccudukanuu u3 oudanoreku scikit-learn? Kakum 06pa3om BBI3BIBAIOTCS
IpoLeyphl OLIEHKU Y3PPEeKTUBHOCTH Kilaccupukaropa U3 3toi oubnuorexkn? Kak opranuzoBarsb
CKOJIB3SIINIA KOHTPOJIb (Kpocc-Bauaanuio) B oudmmoreke scikit-learn? Kakumu nponenypamu
MOYKHO OCYILECTBJISI€TCS TOATOTOBKA JaHHBIX B Onbimoreke pandas.

Konmponvnvie sonpocui:

OcHoBHBIE 33]1a4H, pelIaeMble C IOMOIIBI0 MAITHHHOTO 00YYEeHHUS.
Meroasl perpeccun.

MeTob! kaccupuKalnu.

MerToibl KJIacTEpHU3aLIIH.

Orenka kauecTBa 00y4eHUs: TOYHOCTh, MOJIHOTA, F-Mepa.

MeToibl CKOJIB3SIIEr0 KOHTPOJIS.

N o g b~ w b

bubnuoreku scikit-learn u pandas.

Crnucox ucmoyHuxkos u Jmmepamypbli

1. Bvrocun B.B. MaremaTtndeckue OCHOBBI MAITUHHOTO O0OYYEHUS U TPOTHO3UPOBAHUS. —
M.: MITHMO, 2014 (c. 16-123).

2. Pawxa C. Python u mammunoe o6yuenue: Ilep. ¢ auri. — M.: JIMK Tlpecc, 2017 (c. 68—
132).

Mamepuanvno-mexnuyeckoe obecneyenue 3aHamusi: KOMIIBIOTEPHBIN Klacc ¢ Meua-
IPOEKTOPOM.

9.2. Metoanueckue yKa3aHus JJis1 00y4arolMXCs M0 OCBOEHHI0 THCHMUILINHBI

HaumenoBanue Koa-
pasaena BO Bonpocsl 11 nuzyvyeHus JlutepaTtypa
AUCIHUILINHBI 4acoB
HNHTe1ekTyanbHbIe
cucrembl. Yactp 1
CucreMsl, 18 3anauu, pellaemblie Yactukos A. I1.,
OCHOBaHHbIE HA WHTEJUIEKTyaJIbHBIMU cucTeMaMu. | ['aBpuioa T.A., bemos /1.
3HAHUAX O6nactu npuMeHeHus JI. Pa3pabotka
WHTEJUICKTYJIbHBIX CHCTEM. AKCTIEPTHBIX CHCTEM.
CoBpemennbie metoabl U cpeactBa | Cpeaga CLIPS. — Cnb.
HMCKYCCTBEHHOTO MHTEIIEKTA. BXB-Iletepoypr, 2003 (c.

11-20, 89-103, 16-130,
133-146)




[IpencraBnenue 3HaHUM.
Cucrembl, OCHOBaHHBIC Ha
npaBuiax. PpeiMOBbIE CUCTEMBI.
CemanTnueckue cetu. Jlormueckue
CpEACTBA MPEICTABICHUS 3HAHUM.
OnTonorum.

DKCHepTHbIE cUCTEMbI. MeTo b
W3BJICUCHUS 3HAHUMN, UHKCHEPUSI
3HaHUU. CTPYKTypa SKCHEPTHOMN
CHUCTEMBI, MPUMEPHI IKCIEPTHBIX
cucreM. [Iponykuum, crpaterus
yIpaBJICHUS BHIBOJIOM B
MPOAYKIMOHHOM 3KCIIEPTHOM
cucteme. OLieHKa CTeNeHH
MPaBAONOI00US PE3yIHTATOB
BBIBOIA. SI3BIK MPOTpaMMHUPOBAHUS
CLIPS — unCTpYMeEHT U151
pa3pabOTKH IKCHEPTHBIX CHCTEM.
Peanu3anus npocToil 3KCepTHOU
cucreMsl Ha s13pike CLIPS.

Jxxekcon I1. BBengenue B
SKCIEPTHHIE CUCTEMBI.
ITep. ¢ anra. Yu. noc. —
M.: U3narenbekuii 1oM
«Bumesamey, 2001 (c. 11—
18, 75-90).

CucTeMbl HEYETKOTI O
BBIBOJAa

16

Heuerkne muoxectBa. OyHKIHS
npuHaUIe)KHOCTH. Onepanuuy Haj
HEYSTKMMH MHOKECTBaAMH.
Heuerkue ornomenus. Heuetkne
yucia. HeueTkas jnoruka. t-HOpMBI,
S-HOpMBI. JINHTBUCTHYECKHE
MepEMEHHBIE, TMHIBUCTUYECKHE
TepMbl. CTPYKTYypa U aJITOPUTM
paboThl CUCTEMBI HEYETKOTO
BEIBOJA. MeTOIbI
nedazzudukanuu. PaznoBuaHoCTH
CHCTEM HEUYETKOI'O BEIBOJIA.
Pa3paboTka cuctemMbl HEUETKOTO
BBIBOJIa (B MHCTPYMEHTATbHON
Cpelie ¥ C TOMOIIBIO
YHUBEPCAIBHOTO SI3bIKA
IPOrPaMMHUPOBAHUS).

[lIToB6a C./I.
[IpoexTnpoBanue
HEYETKUX CUCTEM
cpeacteamu MATLAB. —
M.: I'opstuast muHUS —
Temexom, 2007 (c. 633,
35-43).

HckyccTBeHHBIE
HEHUPOHHBIE CETH

16

buonornueckuit HEMPOH.
OmnpeneneHne NCKyCCTBEHHOTO
HelipoHa. PazHoBUAHOCTH
byHKIMI TpeoOpa3oBaHUs
HCKYCCTBEHHOT'O HEMPOHA.
Tomonorust HCKyCCTBEHHBIX
HelipoHHbIX ceTel. [lepcenTpoH.
[Tpobnema UCKITIOUAIOIIETO «HITH.
OO0yueHne HEHPOHHBIX CETEH.
AJTopuUTM 00pPaTHOTO
pacmpoctpanenus ommoku. Cetu ¢
o0OpatHo#i cBsi3br0. CeTn
Xonduiga u XoMMUHTa.
ITocTpoeHne HCKYCCTBEHHOM

XaiikuH. C. HelipoHnusie
CEeTH: MOJIHBIN KypC, 2-€
nu3n.: [lep. ¢ anrn. — M.:
N3narensckuii jom
«Bunbsimey, 2006 (c. 31—
57,194-204, 220-245).




HENPOHHOMU ceTH (B
MHCTPYMEHTAJIBHOM Cpese U C
IIOMOUIbI0 YHUBEPCAIBHOI'O S3bIKA
POrPaMMHUPOBAHUS).

HNHuTe/uiekTya/IbHbIE
cucreMsbl. Yacrthb 2

Axnmaxos O.M. JICM-
METO/I: TEOPETUKO-
MHOKECTBEHHOE
obwsacuenue // HTU, Cep.
2.—2012, Ne9, c. 1-19.

0O0630p COBpEeMEHHBIX METOJIOB
MHTEJUJIEKTYyaJIbHOTO aHaIN3a
nauHbix (Data Mining).
[Tpumenenue npaBaono100HbBIX
paccy IeHUI B
MHTEJJICKTYyalIbHOM aHaJn3e
nmanHbex. JICM-MmeTon
ABTOMATUYECKOTO MOPOKACHUS
runore3. Apxutekrypa J{CM-
cuctembl. OCHOBHOM allTOPUTM
pabotsl JICM-cuctemsl. Jloruko-
MaTeMaTHU4eCKue mpoOIeMbl
JACM-metona. BapuanTsl u
BO3MOXHEIE 00001eHns JJICM-
MeTo1a. AITOPUTMHUUYECKHE
npobuemsl JICM-MmeTona u Teopust
dbopmanibabIX noHsTHI (Formal
Concept Analysis). Peanuzanus
HECJI0KHON CUCTEMBI
MHTEJJIEKTYyaJIbHOTO aHaTN3a
JTAHHBIX.

Wutennekryansubii | 46
aHaJIN3 JAHHBIX

OneMeHThI 44 MamunHoe o6ydenue (Machine Brrorun B.B.
MAaIIMHHOTO Learning) u HHTEIUIEKTYaIbHBIX MareMaTH4eCKiue OCHOBBI
o0y4eHus anaiu3 nanueix (Data Mining). MAIIMHHOTO O0y4YeHUs U

OcHOBHbIE 33]1a4l MAIIIHHHOTO MPOrHO3UpPOBaHUSA. — M.:

o0OydeHus: kiaccupuKanus,
KJIACTEPU3ALMS U PErPECCHUSL.
OO0yueHue ¢ OJIKpEIICHUEM.
Meroas! knaccudukanuu. Metoas
Y BUZBI KiacTepusanuu. Perpeccus
— Haubosiee yHUBepcalbHas 3a/1a4a

MLIHMO, 2014 (c. 16—
123).

Pamka C. Python u
MAaIIMHHOE 00yUYeHHeE:
ITep. ¢ anrn. — M.: JIMK

MalmHHOro o0y4yeHus. OueHka IMpecc, 2017 (c. 68-132).
KadecTBa MPeICKa3aHus B
MAaIlMHHOM O0y4YeHUU. MeTpUKH:
TOYHOCTb, MTOJHOTA, F-Mepa,

accuracy. 'myGokoe oOyueHue.

MeToanuyeckne peKOMEHIAIUM 110 OPraHU3alUN CAMOCTOSTE/IbHOM PadoThI

OcBoeHne  aucUMIUIMHBI  «VIHTEIUIEKTyalbHBIE  CHCTEMBD)  NPEAIOJIAraeT  aKkTUBHYIO
caMoCTOsITeNIbHYI0 pabory cryaeHta. CamocTosdTenbHass paboTa CTyIeHTa COCTOUT H3:
MOJATOTOBKU K JIEKIMSM M Ja0OpaTOPHBIM 3aHATUAM (YTEHUIO U YCBOCHHUIO COOTBETCTBYIOLICH
JUTepaTyphl, ykazaHHONH B Tabnuie «[lmaHbl 1a00paTOpHBIX 3aHATHI», a TaKKe KOHCIIEKTOB
OPEIbIAYIIUX JEKIMA MU JIOTOJHUTENBHOW JUTEpaTyphl); BBIIOJHEHUS IOMAIIHUX 3aJJaHUM;
MOJTOTOBKU K 3Kk3aMeHy. CamocTrosiTenbHas paboTa CTy/AeHTa SBJISETCS BaKHBIM KOMIIOHEHTOM
oOyuenus. CTyieHT 00s13aH NMPUXOJUTHh HA JEKIMU U JTa0OpaTOpHBIE 3aHATHUS MPEABAPUTEIHHO




HNOJArOTOBUBLIMCH K YK€ IMPOMIEHHBIM Te€MaM, KOTOPbIE UCHOJIb3YIOTCA B TEKYIIMX JEKIUIX U
cEMHHapax.



Mpuaoxenus

Ilpunoscenue 1
AHHOTANUA TUCHUITJIMHbI

I[I/ICI_[I/IHJII/IHa ((I/IHTGJIJICKTyaJIBHBIG CUCTCMBD» PCAJIU3YCTCA HAa OTACIICHHUU HHTCIIICKTYAJIbHBIX
CHCTEM B TyMaHHTapHOU cdepe Kadeapoil MaTeMaTHKH, JOTUKN U UHTEIJIEKTYaJIbHBIX CHCTEM B
ryMaHHUTapHOH cepe B 5-oM U 6-0M cemecTpax.

HCJ'IB N3YUYCHUA NUCHUIIIIMHBI: OCBOCHUEC TCOPETHICCKHUX OCHOB ITOCTPOCHUA MHTCIUICKTYaJIbHBIX
CHUCTEM U MECTOOAOB UX HpaKTI/I‘ICCKOf/’I pcaji3anuu.

3ajaun JUCUUIIIIUHBIL:

° (dbopMUPOBaHUE y CTYICHTOB CHCTEMBbI MMOHATHH, HEOOXOIUMBIX ISl AaIbHEHIIIETO
yTIyO0JIeHHOTO U3YUYEeHUS TEOPETHUECKUX OCHOB IIOCTPOEHUS CUCTEM HCKYCCTBEHHOTO
MHTEIJICKTA;

° 03HAKOMJICHHE CTYJICHTOB C IPUHILIUIIAMHU pa0OThl U METOIUKON UCTIOIH30BaHUS
MHTEIUIEKTYaJIbHbIX CUCTEM;

° 03HAaKOMJIEHHUE CTYJCHTOB C JEMOHCTPALIMOHHBIMU U HHCTPYMEHTAJIbHBIMU CPEICTBAMU,
MOAEP>KUBAIOIIMMH PELICHHE 3a]1a4 METOJAMU UCKYCCTBEHHOT'O MHTEJIEKTA;

° MPUBJICYCHHE CTYIEHTOB K YYaCTHUIO B MPAKTUYECKOM paboTe MO CO3/1aHUI0 HKCIIEPTHBIX
CHCTEM.

ﬂuClﬂll’lﬂuHCl HanpaeieHa Ha qbopMupoeaHue Cﬂedyiou;ux Komnemem;uﬁ:

OIIK-3.1 3HaeT coBpeMEeHHBIE MapaIurMbl IPOrPaMMHUPOBAHUS, CITOCOOBI ONTMCAHUS
(dbopManbHBIX SI3BIKOB

OIIK-3.2 YMeeT ucnoiib30BaTh BO3MOKHOCTH ONEPAMOHHBIX CHCTEM, ONIEPAIIMOHHBIX Cpel,
MHTETPUPOBAHHBIX CPEJ] MPOTPAMMHUPOBAHUS M OUCHBIX IPUIIOKEHUH JIJIs1 MPAKTUYECKOM
paboThl Ha KOMIIBIOTEPE, NOATOTOBKU JOKYMEHTOB, pa3pab0oTKU M OTJIAIKU IPOrPaMMHOTI0 KO/1a
OIIK-3.3 MmeeT mpakTU4ECKHI ONBIT NCIIOJIB30BAaHUS ONEPALIMOHHON CUCTEMBI U YTUIIUT JUISL
IPAKTUYECKON pabOThI HA KOMIIBIOTEPE, a TAKXKE OIBIT UCIOJIb30BaHUS OPUCHBIX MPUIIOKEHUH,
MHTETPUPOBAHHBIX CpeACTB pa3padoTku 1 CASE-TeXHOIOTHi /U1 HOATOTOBKU JOKYMEHTOB U
IIPOrpaMMHOT0 KOJa

B pesynbrare 0CBOCHUS AUCIUIUIMHBI (M00)/15) 00YUYAIOIIUNICS TIOJDKEH:

3namu:

° COBpEMeHHBIe Tapaaurmbl nporpammupoBanus (OI1K-3.1);

° criocoObl onucanust hopManbHbIx s13b1koB (OT1K-3.1);

° KJIACCMYECKHE aJTOPUTMbI aHAJIN3a JAHHBIX U PEUIeHMs JAPYTuX 3ajad, OTHOCSAIIMXCS K
obsactu uckyccrBeHHOro uHTeiekra (OIMK-3.1);

° IpUMEphl  aNTOPUTMOB  aBTOMATHYECKMX  PAaCCYyXIECHUH, HWHTEIJIEKTYyaJlbHOTO U
JUHTBHCTHYECCKOro aHanu3a aaHubix (OITK-3.1);

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

o TEOPUI0O M  METOJAbl peaIM3alUu JIOTUYECKUX M  ANTOPUTMHUYECKUX  CPEICTB
uHTeIIeKTyanbHbIX cucteM (OITK-3.1);

o BO3MOJKHBIE BAPHAHTHI aPXUTEKTYpBl HHTEIUIEKTyanbHbIX cucteM (OI1K-3.1);

° 3JIEMEHTHI CTaHJAapTOB Ha TEXHUUYECKYIO JTOKyMEHTAIMIO U Ha AenoByio rpaduxy (OIIK-
3.1);

° CTaHIapThl HA YIPABISIONIUE AIeMEeHTHI rpadudeckux uarepdeiicos (OI1K-3.1);

o OCHOBHBIE IIPHHIUITBI OpraHU3aluU HHTEepdelica TUIa «koMaHaHas ctpoka» (OI1K-3.1).

Ymems:



® HCII0JIB30BaTh COBPEMCHHBIC TCXHOJIOIMH MPOCKTHUPOBAHUA HHTCIIJICKTYAJIBHBIX CUCTEM

(OI1K-3.2);

o UCIIOJIb30BaTh SI3bIKM NIPOrPaMMHMPOBAHUSA M CTAHAAPTHbIE OMOIMOTEKH JUIsl pa3pabOTKU
COOCTBEHHBIX alroputMoB perrenus 3aaa4 (OI1K-3.2);

o HIPUMEHSTh TaKHEe aJrOPUTMBI JJIsl PEIleHUs MpuKiIaanbix 3anad (OI1K-3.2);

o KOMOWHHUPOBATh APXUTEKTYPHBbIE PELICHHs Ul CO3/aHUS COOCTBEHHOM apXHUTEKTYpHhI
(OIIK-3.2);

° IPUMEHSTh METOJIbl aHAJM3a BapUAHTOB AJIs NOMCKa KoMIpoMUcCcHbIX pemeHuid (OIIK-
3.2);

° UCIIOJIb30BATh MMEIOIUECS 3HAHUS JUTS PelIeHHs NpuKiIaaabix 3ana4d (OI1K-3.2);

o MCII0JIb30BATh CIIPABOYHBIE MATEPHUAIIBI 111 CAMOCTOSTEIIBHOTO N3YYECHHS HOBBIX SI3BIKOB

POTrPaMMHUPOBAHUS, HHCTPYMEHTAIBHBIX CPEJl M TEXHOJIOTHI opranu3anuu padotsl (OI1K-3.2).
Braoemy:

° HaBBIKAMU HAITUCAHUS [IPOTPAMMHOTO0 KOJIa JUIsl perieHus npukiaaabix 3amay (OI1K-3.3);
° HAaBBIKAMH HANUCAaHHUs IPOrPAMMHOIO KOJa HAa HECKOJBKHX IOIMYJISPHBIX S3bIKAX
nporpammupoBanus (OITK-3.3);

° HaBBIKAMH HCIIOJIb30BaHHsI HHCTPYMEHTAIIBHBIX cpel U (ppeiiMOpKoB s 3 HeKTHBHOTO
pemenus npukiaaneix 3aaa4 (OI1K-3.3);

° UCIIOJIb30BaHuUsl O(QHMCHBIX IPUIIOKCHUH, HWHTETPUPOBAHHBIX CPEICTB pa3pabOTKU U

CASE-TexHO0I0TH# 1151 TOATOTOBKH TEXHUYECKOH TOKyMEHTAauu 1 nporpammuoro koaa (OITK-
3.3).

IIo AUCHUIUIMHE NPEAYCMOTPCHBI CICAYHOIIUE BHUAbI KOHTPOJIA: TCKYH_[I/Iﬁ KOHTPOJIb
YCIICBA€MOCTHU B (1)OpM€ YCTHBIX OTBETOB Y IOCKH, BBIITOJHCHHA IMCbMCHHBIX JJOMAITHHUX SaIIaHI/Iﬁ

H HaIllTUCaHUA KOHTPOJIbHBIX pa60T, MMPOMCIKYTOYHAA aTTeCTalld B (bopMe 9K3aMCHa.

O61ua51 TPYAOCMKOCTb OCBOCHUS JUCHHUIIJIMHBI COCTABJISACT 8 3aYeTHBIX CAMHUII.



Ilpunoscenue 2

JIUCT UBSMEHEHU



