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AHHOTaIU

JucuunnuHa «MeTobl HCKYCCTBEHHOTO MHTEIUIEKTa» BXOIUT B 00pa30BaTeIbHYIO IPO-
rpaMMy BBICIIETO OOpa30BaHUS — IIPOrpaMMy OakajaBpuaTa IO HAIPABICHHIO IIOJATOTOBKH/
cneruanbaocti 09.03.02 «VHpopMannoHHbIE CHCTEMBl i TEXHOJIOTHMY HarpaBieHHOCTH «MH-
(opManOHHbIE TEXHOJIOTHY B H3aiiHe. JlucnuruimHa peanusyercs kadeapoit «Ned2y.

JlucuumnirHa HaneneHa Ha (JOPMHUPOBAHKE y BBIITYCKHHKA CIIEYIOIINX KOMIETSHIINI:

VYK-2 «CriocobeH onpeaensTe Kpyr 3a/1a4 B paMKax [MOCTaBJICHHOM LIeIM U BBIOMPATh OII-
THUMaJIbHBIE CIIOCOOBI UX PEIIEHUs, UCXOI U3 JAEHCTBYIOIUX IIPABOBBIX HOPM, UMEIOIUXCS pe-
CYpCOB U OIpaHMUYCHUI»

OIIK-1 «CriocobeH mpUMEHSTh €CTECTBEHHOHAYYHBIC M OOIICHHKEHEPHbIC 3HAHMUS, Me-
TOJbl MAaTEMAaTHYECKOTO aHalM3a U MOJAEIUPOBAHUS, TEOPETUUECKOIO M AKCIEPUMEHTAILHOIO
UCCIIEIOBAHUS B TPO(ECCHOHAIBHON e TEeIbHOCTI»

OIIK-2 «CnocoGeH NOHMMAaTh NPUHLUIBL PabOThl COBPEMEHHBIX HH(OPMALUMOHHBIX
TEXHOJIOTHH U MPOrPAMMHBIX CPEJICTB, B TOM 4YHCJIE€ OTEYECTBEHHOI'O IIPOM3BOJCTBA, U UCIIONb-
30BaTh UX IPH PEIICHUHM 3324 IPOPECCHOHAIBHOM eSITeIbHOCTI»

IIK-1 «CriocoGeH BBIIONHATH PaOOTHI 10 CO3AAHUIO (MOAU(UKALINK) H CONPOBOXICHHIO
UH(OPMALIUOHHBIX CUCTEM»

[K-9 «CrocobeH mpoBOANTh aHATMTUYECKOE HCCIIEIOBAHHE C MPUMEHEHHEM TEXHOJIO-
ruit GOJIBIIMX AAHHBIX, 0a3UPYIOIIMXCSA B TOM YHCIIE HA METOaX UCKYCCTBEHHOT'O HHTEIIEKTa»

CogaepixaHue JAUCLUMIUIMHBI OXBaThIBAET KPYT' BOIPOCOB, CBA3aHHBIX C (JOpMHUpPOBAHUEM
TEOPETUUECKUX 3HAHUI M NMPAKTUUECKUX HABBIKOB IO IPUMEHEHHIO METONOB HCKYCCTBEHHOIO
HHTEJUICKTa B MH(QOPMAIIMOHHBIX CHCTEMAX M TEXHOIOTHSX, UCIIOIb30BAHHIO IIPOrPaMMHOIO U
AQHAIUTUYECKOTO MHCTPYMEHTAPUS, TEXHOJIOTHH MHTEIUIEKTYaIbHOTO aHAIN3a JaHHBIX, METO/I0B
MaIIMHHOTO 00y4eHNs1, (OPMHUPOBAHHEM CHCTEMHOIO MBIILICHHS IIPU PEHICHUH 3a]a4 Impodec-
CHOHAJIBHON JIESATEINBHOCTH.

[IpenonaBanye AUCUMILIMHBI IPEAYCMaTPUBACT Cleayrouue GopMbl OpraHu3auu y4ueo-
HOTO Ipolecca: JIEKIUH, 1a00paTopHble paboThl, MPAKTUUECKHE 3aHATHUS, CAMOCTOSATENbHAS Pa-
60Ta 00yuatorerocs.

[IporpamMMoii AUCHMUILIMHBL NPELYCMOTPEHbI CIEAYIOUINME BHIbI KOHTPOJS: TEKyIIHH
KOHTPOIIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTECTAlUI B (hOpMe 3K3aMEHa.

OO0u1asi TPYZOEMKOCTh OCBOCHHSI JMCLHMIUIMHBI COCTABISIET 5 3a4eTHbIX eluHMIBI, 180
yaca.

SI3bIk 00yUEHUs IO AUCLUILUINHE «PYCCKUM »

1. TlepeueHs mIaHUPYEMBIX PE3yJIbTATOB OOYUCHHUS 110 AUCIUIUINHE

1.1. llenu npenoaaBaHus IUCIMILTHHBI

OOyunTh CTyJCHTOB HAaBBIKAM MCIOJB30BaHUS armnapara HHTeWIeKTyanbHeIXx VIC B
Ipo(eCCHOHANBHON AEATEIBHOCTH, B TOM YHCIIE, JaTh 3HAHHWS W HPAKTUKA O COBPEMEHHBIX
METO/laX aHaJIM3a JAaHHBIX B MPEAMETHBIX OOJACTSAX CO CIIOXKHOW CHCTEMHOW OpraHM3aleH;
HPUBHUTH YMEHHS IPUMEHATh (OpMalIbHbIC MOAXOJBI K MIPOLECCY UCCIICHAOBAHUS [ETEPOreHHOM
pasHOTHIHON uH(pOpMalMK; OOy4YHTh HABBIKAM IPUMEHEHHS TEXHOJIOTHH MaIIHHHOTO
o0y4deHus; BOCHHMTaTh y OOy4aeMbIX HAy4HYIO KYJIbTYpy MBIIUIEHHS, T.€. CTpPOTOCTb,
[I0CJIE0BATENILHOCTh, HEMPOTHBOPEYMBOCTh M OOOCHOBAaHHOCTh BBIBOJIOB U PECLICHHH, B TOM

YHUCJIe U B TOBCEJHEBHOM JKH3HH.
1.2. JlucuumniMHa BXOAHUT B COCTaB 00s3aTeNIbHON 4acTH 00pa30BaTeIbHON MPOrpaMMBbl
BhIciIero oopasosanus (nanee — OI1 BO).
1.3. IlepeuyeHb Iu1aHUPYEMBIX PE3yJIbTATOB 00YUYEHHMS 110 JUCLUIIIMHE, COOTHECEHHBIX C
IUIaHUpYeMbIMH pe3ynbTaTamu ocBoeHus OIT BO.
B pesynpraTe M3ydeHus IMCLUIUIMHBI 00ydaroluiics NODKEH o0NafaTh CICAYIOIMMU
KOMIETEHIUSAMYU MM UX 4acTAMH. KoMIeTeHIMH ¥ MHIUKATOPBl UX JOCTHXKEHUS IIPHBE/ICHBI B

Tabaue 1.

Ta6nnua 1- HepequL KOMTICTCHITHN U MHAWKATOPOB UX JOCTHIKCHUS

Kateropus (rpynna)
KOMIIETCHIIUH

KOII 1 HAUMCHOBAHUC
KOMIICTCHIIMH

KOI[ 1 HAUMCHOBAaHUEC MHAUKATOpa NJOCTU-
JKCHHUA KOMIICTCHIIMH

YHuBepcaibHble KOMITe-
TEHIIUU

VYK-2 Cniocoben
OIpeNeNsiTh KPYT 3a-
J1a4 B paMKax I1o-
CTaBJICHHOU LIEJTH U
BBIOMpPATh ONTH-
MAaJIbHBIE CTIOCOOBI
HX pELICHHsI, HCXOS
13 IeHCTBYIOLINX
MPaBOBBIX HOPM,
HMMEIOIIUXCS Pecyp-
COB U OTpaHUYEHHUI

VK-2.Y.1 ymeTs npoBOJUTH aHAJIU3 HO-
CTaBJICHHOH LieJu U (POPMYJIHPOBATh 3a/1a-
YH, KOTOpbIe HEOOXOJUMO PELIUTh VIS ee
JIOCTHKCHUS

VK-2.Y.3 ymeTb BbIIBUTATh AJIbTEPHATHB-
HBIC BAPUAHTHI ACHCTBUIA C LIENbIO BEIOOpA
ONTUMAJIBHBIX CIIOCOOOB pEIICHHUS 3a1a4, B
TOM YHCIIE C HOMOLIBIO LU(PPOBBIX CPEICTB
YK-2.B.2 B1aners HaBBIKaMHU BBIOOpa OII-
TUMaJIBHOTO crIoco0a penieHus 3a1ad ¢
Y4ETOM UMEIOILUXCS YCIOBHH, pecypcoB
OTPaHMYCHUI

Ob6uienpodeccroHanbHbIE
KOMIETCHIINH

OIIK-1 Cnocoben
IPUMEHSTH €CTe-
CTBCHHOHAYYHbIC U
OOILENHKEHEPHBIE
3HAHMS, METOABI Ma-
TEeMaTHYECKOro aHa-
JIM3a ¥ MOJIeIINPOBa-
HHSI, TEOPETHICCKOTO
M OKCIIEPUMEHTAIb-
HOTO HCCIICIOBaHUS B
npodeccuoHanbHOI
JESTeINbHOCTH

OIIK-1.B.1 uMeTb HaBBIKH TEOPETUYECKOTO
1 9KCNIEPUMEHTAIBHOTO UCCIIEI0BAHUS
00BEKTOB IIpo(heCCHOHATBPHOM AeATeIbHO-
cTH

Ob6uienpodeccroHanbHbIe
KOMIETCHIIUU

OIIK-2 Criocoben
MMOHUMATh MIPUHIHIIBI
paboThI COBpEeMEH-
HBIX HH(POPMALMOH-
HBIX TEXHOJIOTHH 1
POrPaMMHBIX
CPEJICTB, B TOM YHCIIE

OIIK-2.3.1 3HaTh NIpHHIUIBI PAOOTHI CO-
BPEMEHHBIX HH(POPMALOHHBIX TEXHOIOTHI
U IPOTPaMMHBIX CPEJICTB, B TOM YHCJIE OTe-
YEeCTBEHHOI'0 IIPOU3BOJICTBA, IPU PELICHUI
3a71a4 TpodecCHOHANIBHOM AeATEeNBHOCTH
OIIK-2.VY.1 ymeTb 1eMOHCTPHPOBATH TO-
HMMAaHU€E IIPUHLUIIOB COBPEMEHHBIX UH-




OTEUECTBEHHOTO (hOpMaIOHHBIX TEXHOJIOTHI 1 POTrPaMM- H3 Hux yacoe npakmuueckoii R0020noeKu 6 3 3
IPOM3BOJICTBA, U UC- | HBIX CPEJCTB, B TOM YHCIIE OT€UYECTBCHHOTO Ayoumopnsle 3anamus, BCEro vac. 24 12 12
OJIb30BATh MX MPH NPOU3BOACTBA, ¥ UCIOJIL30BATh UX MPHU pe- B TOM YHCIIE:
pELICHUH 3a/1a4 Po- | MICHUH 3a/1a4 NpodeCcCHOHATIBHOM AesTeNb- nekuuu (JI), (vac) 8 4 4
(eccuonanbHoOil fed- | HOCTH npaktuyeckue/cemunapekue 3anstus  (113), ] 4 4
TEIBHOCTH OIIK-2.B.1 umeTh HaBBIKM IPUMEHEHHUS (uac)
COBPEMEHHBIX HH(POPMAI[HOHHBIX TEXHOJIO- naGoparopusie pabots! (JIP), (dac) 8 4 4
ruif ¥ IPOrpaMMHEIX CPEJICTB, B TOM YUCIIE KypcoBoii npoekt (pabora) (KIT, KP), (uac)
OTEUYECTBEHHOT'O IIPOM3BO/ICTBA, IIPU pellie- >K3aMeH, (dac) 9 9
HHH 337124 MPOHECCHOHABHOM JeATeIbHO- Camocmoamenvuas paboma, seero (4ac) 147 60 87
et Buo npomesicymounoit ammecmayuu: 3auer, | 3auer, OK3.
TIK-1 Cniocoben BeI- audd. 3auer, IK3aMeH k3. Sauer
MOJIHATH PabOThI 1O
TipodeccroRamsHEe cosnammo (MOAQY- TIK-1.Y.3 ymeTs UCIIOIB30BaTh AITOPUTMBL .
aHayn3a OOJBIINX JAHHBIX U UHTEPIIpEeTa- - ConepaHue THCIHMIUTHHEL
KOMIICTCHLIUH KaIlHH) M CONPOBOK- LUH TIOJYYSHHBIX PE3yJIbTaTOB 4.1. Pacnpezenenue Tpy0€MKOCTH AMCLMILUIMHEI 110 Pa3/ieflaM U BUAAM 3aHATHH.

JIeHHI0 HH(pOpMAaLH-
OHHBIX CHCTEM

Pa3uem;1, TEMBbI JUCHUIIIINHBI U UX TPYAOCMKOCTb IIPUBEICHBI B Ta6J’II/II_IC 3.

[IK-9 Criocoben Tabnuia 3 — Pa3jiensl, TeMbl JUCHHUIUIMHBI, UX TPYAOEMKOCTh
T1K-9.3.3 3HaTh METO/IbI HHTEUICKTYaJIbHO- Texmun | 113 (C3 TP KII CPC
MPOBOJUTH AaHAJIUTH- ¥ Pazpenbl, TeMbl JUCIUTUIHHBL 1 (©3) ‘
4ECKOE HCCIIEN0Ba- ro aHaliu3a JaHHBIX (4ac) (4ac) (gac) (uac) (gac)
T1K-9.VY.2 ymMeTh NpOU3BOAUTH OYUCTK
HIC C TPUMCFICHHCM JTaHHBIX Lmysl i OBGI/)i[eHI/ISI aHaJ'II/ITI/I‘IGCK};IX Coneerp 9
TpodeccronanbHbie TEXHOJIOT Ui 60J1b- aGor P Paznen 1. OcHoBHBIE TOHATHS
KOMIIETEHLIUH HIMX JAHHBIX, 0a3H- p MHTEJUIEKTYaJIbHBIX HH()OPMAIMOHHBIX
IIK-9.V.3 ymeTs pemaTh 3a1a4u KjIaccu- &
pyIOLIKXCS B TOM TEXHOJIOTHI
YHCIIe Ha METOax (buxaLi, KIACTEPH3ALIMIL, PETPECCHH, NPO- Tewma 1.1. BBe/IcHHE B TEOPHIO HHTEIUICKTYaIbHBIX
THO3WPOBAHMSI, CHUKEHHS PAa3MEPHOCTH U
HCKYCCTBEHHOTO MH- p > p p CHUCTEM. 2 2 20
TEJUIEKTa PpamKHUpOBaHHs JAHHBIX Tema 1.2. TunoBble 3aa4u AJIs1 UCTIOJIL30BAHUS
UUuT
2. MecTo AMCUMILIMHBI B cTpykType OIT Tema 1.3. IIpoGnemuas 001acTh UCKYCCTBEHHOTO
JucrumimHa MoXxeT 0a3MpoBaThCs Ha 3HAHUSAX, paHEe NPUOOPETEHHBIX 00YYaOIMMUCS MHTCJUICKTA.
NPH U3YYCHUH CIIEAYIOIINX JUCHHILIHH: Pazznen 2. MeTOABI U aNTOPUTMBI MAIIMHHOTO
— «Maremarnyeckas JIOTUKa U TEOPHS alTOPUTMOBY, o0yuenms

Tema 2.1. AITOPUTMbI METPUUECKOMH

—  «Teopus BeposTHOCTEH U MaTeMaTH4eCKast CTATHCTHKAY,
KJaccH(UKAMK ¥ OLICHUBAHUS CXOCTBA

—  «BbruucnurensHas MaTE€MaTHUKa,

—  «/luckperHas MaTeMaTHKa» 0GTeKTOB.
’ Tema 2.2. MeTpuKH B 3aJja4aX MAaIIHHHOTO 2 2 4 40
—  «HMHpopmaLmoHHBIE TEXHOIOTHIY.
00yueHHsI.

Tema 2.3. MeTOMBI «I€PEBBS PEIICHUID.
Tema 2.4. VIcKkyccTBeHHbIE HEHPOHHBIE CETH U
TEXHOJOTHHU.

Tema 2.5. AHCaMOJIeBBIE METOIBI.

3HaHUs, TOJIyYEeHHbIE [IPU M3YYCHUN MaTepHaja JaHHOH JUCIUIUIMHBI, IMEIOT KaK caMo-
CTOSITENIbHOE 3HaYEHHUE, TaK ¥ MOTYT UCIIOJIb30BaThCs NMPU U3YYEHHH APYTUX AMUCIMIUIUH, PO-
XO0XKJJCHUH [IPOU3BOICTBEHHOM NPEIMIUIOMHON NPAaKTUKH, Harncannu BKP.

3. O6BEM U TPYI0EMKOCTh JUCIHILIHHBI Hroro B cemecTp 4 4 4 60
JlanHble 00 001eM 00beMe JUCIUILIHHBI, TPYA0EMKOCTH OTAENIbHBIX BUJIOB YueOHOM pa- Cemectp 10
0O0TBI 10 IMCLMILINHE (M PacIpesesieHHe 3TOl TPYAOEMKOCTH MO CeMecTpaM) NpeCTaBiIeHbl B Paznen 3. OCOOEHHOCTH HHXKEHEPUM
Tabnuue 2. UHTEJIEKTYaabHbIX HHQOPMAIIMOHHBIX CHCTEM ) ) 27

Tema 3.1. P [ HUC.
Ta6nuua 2 — O6beM U TPYAOEMKOCTh JUCLUILIIHHBI ceva aspaboTika

Tema 3.2. MeTo bl HH)KCHEPHH 3HAaHUH
Bua yueHoii paGoTst Beero TpynoemkocTb 10 cemMecTpam
Y Ne9 Nel0
1 2 3 4
Obwan mpyooemkocms OUCHUNTUHDL, 5/ 180 272 3/108
3E/ (4yac)




Paznen 4. UncTpyMeHTapuii NpUMEHEHHsI METOI0B
nun
Tema 4.1. O030p SI3bIKOB MpOrpaMMUpoBaHus Py-
2 2 4 60
thon, R.
Tema 4.2. O030p aHATUTHYECKUX IIAKETOB
MHTENJICKTYalbHOTO aHAIHN3a JaHHbIX.
Wroro B cemectpe| 4 4 4 87
Hroro 8 8 8 0 147

[TpakTHueckas MOArOTOBKA 3aKJIIOYAETCSl B HEMOCPEICTBEHHOM BBIMOJHEHUH 00y4aro-
IIUMUCS ONPEEIEeHHBIX TPYAOBBIX (DYHKLHH, CBS3aHHBIX ¢ Oyayiieil npodeccroHanIbHOM nes-

TEJIbHOCTBIO.

4.2. CozepxxaHue pa3elioB U Te€M JIEKIIMOHHBIX 3aHATHUI.
CozeprxaHue pa3JeioB U TEM JICKIMOHHBIX 3aHATHII IpUBEAEHO B Tabmuue 4.

Ta6Jmua 4 — COL[Cp)KaHI/IC pa3aciioB ¥ TEM JICKIIMOHHOT'O 1MKJIa

HBIX CeTEH.
3.4 AucambneBsre MeToabl. Metox byctunra. Meron barrusara.

Pa3znen 4. MucrpymenTapuii
npuMeHeHus Metonos M1

4.1 O630p s13bIKOB IIporpammupoBanus Python, R.
4.2 O030p aHATUTUYECKUX MAKETOB MHTEIUICKTYaJIbHOTO aHAIHU-
3a JaHHBIX.

4.3. IlpakTHueckue (CEMUHAPCKUE) 3aHATHS
TeMbl IPaKTUYECKUX 3aHATHI U UX TPYAOEMKOCTh MIPUBE/ICHBI B TAOIHILIE 5.

Tabnuia 5 — [lpakTHyecKye 3aHATH U UX TPYJOEMKOCTh

Howmep paznena

Ha3Banue u conepxaHue pa3aesioB U TeM JEKIIMOHHbBIX 3aHATHH

Pazgen 1. OcHOBHBIC TOHS-
TUSI MHTEJUICKTYalbHBIX HH-
(hOpMaLOHHBIX TEXHOJIOTHI

1.1 BBeneHue B TEOpHIO MHTEIUIEKTyalbHBIX cucteM. Mckyc-
CTBEHHBI HMHTEIUICKT, MHTEUICKTyajbHasi CHCTEMa, KOTHHUTOJIOT.
[loHsATHE, TEPMUHBI ¥ ONIPEAEICHIS HHTEIUIEKTYIbHON CHCTEMBI U
TEXHOJIOTUH, OCHOBHBIE CBOWCTBAa. OCHOBHBIC HAlpaBJICHHUS HCCIIe-
JIOBaHUH B 00JIACTH MCKYCCTBEHHOTO MHTEIUIEKTa (MAaIllMHHOE 00yde-
HHE, aHAJTU3 JIAHHBIX, €CTECTBEHHO-SI3BIKOBAs 00paboTKa U Jp.).

1.2 Tunossie 3amauu qis ucrnons3oBanus MUT. 3amaun kiac-
cuuKayu, KIACTePU3ALNH, PErPECCHU H T.]I.

1.3 TIpoGnemHasi 06acTh MCKYCCTBEHHOTO HHTe/uekTa. [lpex-
CTaBJIeHHE 3HaHMHA. MaHuymipoBaHue 3HaHUAMH. ba3bl maHHBIX
¥ 0a3bl 3HAHUM.

Pazgen 2. Meronbl U airo-
PUTMBI MAIIMHHOTO 00Yyde-
HUSA

2.1 AnropuT™Mbl METPHYECKOH KIacCU(UKALUM U OLIEHUBAHU
cxoncrBa 00beKkToB. [loHATHE NpeleneHTa, BHIOOPKH (TECTOBOIL,
oOyuatoreit). Meron k 6mmkaiimx coceneid. baiiecoBckuit kiac-
cudukarop. MeToq KOPpEeKTHPYIOMUX IpupameHuid. Meron 3Ta-
J0HOB M 1p. CHIDKEHHS Pa3MEPHOCTH M PAH)KMPOBAHHS TAHHBIX.
Knacrepusanus nanasix merogoMm K-means. Meron nuHeltHON pe-
rpeccuu.

2.2 Metpuku B 3aJa4ax MalnIdHHOTO oOydeHus. OmHOKN Kiiaccu-
¢uxamy (MaTpuia onmoOok). Metpuk accuracy, precision, recall, F-
Mepa H Jp.

2.3 Metonpl «aepeBbs pemieHuit». IIporecc KOHCTpYyHpPOBAaHHSL
JepeBa PEIICHUI: KPUTEPHU PACIICIUICHHS, COKpalICHUE JAepeBa
Win oTceueHne BerBeld. CpaBHUTENBHBIA 0030p alrOpUTMOB
CART, C4.5, ID3 u np.

Pazngen 3. OcoOCHHOCTH HH-
JKEHEPUH HHTEIUIEKTYAIbHBIX
UH()OPMALIHOHHBIX CHCTEM

3.1 Pazpaborka MMC. JKusnennsiil nuki. Orambl pa3paboTKH,
bopmanuzanys, peaau3arys, TECTHPOBAHHUE, ONBITHAsS AKCIITyaTa-
s,

3.2 MeToabl MHXXKEHEpHU 3HaHMI. YUYaCTHUKM Hpolecca pa3pa-
OOTKHM: DKCIIEPTHI, MHKEHEPHI 10 3HAHHUAM, KOHEUHBIE MOJIb30BaTe-
4.

3.3 HckyccTBeHHbIE HEHpPOHHBIE CETH M TeXHOIOrnu. Mozenb
HCKyccTBeHHOro HeiipoHa. IToporoseie ¢yHkuu. Mogenu HelpoH-

Ne o ®Dopmebl npakTHueckux | TpyaoeMKocTb, Ne pasnena
i TeMbl MPaKTUUECKUX 3aHITHI SaHSTH (uac) JIVICIIVTT
JIMHBI
Cemectp 9
1. | BoiOop 1 060CHOBaHUE Kilacca U | TPYIIOBBIC JUCKYCCHH, 1 1,3
3a1a4 MHTEJUIEKTYaIbHbIX pelieHue
TEXHOJIOTHH CHTYAlMOHHBIX 3224
ITouck npukiIagHOTO
npumenenus UCT,
(dopmanuzauus IpeaMeTHOH
obsactu
2. | nTepnomnsiuus, SKCTpanosuus. | TPyNIOBbIE JUCKYCCHH, 1 2
IocTpoeHue NpOrHO3HBIX poseBas urpa
MOJIEIIEH TI0 METOLY JIMHEHHON
perpeccum.
3. | Metoabl «1epeBbs PELICHUI. IPYyNIIOBBIE IUCKYCCUH, 2 2
HHTeneKkTyanbHbIi aHAIN3 poiesas urpa
TaOJINYHBIX JAHHBIX.
Knacrepuszauus u
KJIaCCU(HUKALHSL.
DdopmupoBanue 6a3bl 3HAHUN Ha
OCHOBE JIOTHKH TIPEJUKATOB
(JIorMYecKuX MpaBmII) 10
pe3yJbTaTaM CTaTHCTHYECKUX
JAHHBIX, XapaKTePU3YIOIINX
TIpEeAMETHBIE 00JIaCTH.
Cemectp 10
4. | IlpumeneHuii HelipOHHBIX ceTeil. | TPyNIIOBBIE AUCKYCCHU, 2 2,3
Heiiponnsle ceTH U TEXHOJIOTHHU. poJieBast urpa
PacriosHaBaHne 0OBEKTOB.
Hacrpoiika XapakTepuCTUK U
o0yueHne HeHPOHHBIX CETEH.
5. | OcHOBBI IPUMEHEHUS SI3BIKOB TpyNIOBBIE IUCKYCCUH, 2 4
nporpammupoBanus Python, R B | pemienne curyanuon-
o6mactu MN. HBIX 3a1a4
Bceero 8

4.4. JlaGopaTopHble 3aHATHS

TeMmsl 1ab0paTOPHBIX 3aHATHI U UX TPYIOEMKOCTh ITPUBE/ICHBI B TA0IHIIE 6.

Tabauua 6 — JIabopaTopHble 3aHATUS U UX TPYIOEMKOCTh




JIEKTPOH-
HBIX JK3EM-
TUISIPOB)

N3 Hux Ne paz-
Ne HanmeHoBanue 1a60paTOpHBIX paboT TpyAoeMKOCT®, | IPAKTHHCCKOH | AciIa
n/n (gac) MMOATOTOBKH, | JMCLHUII
(gac) JIMHBI
Cemectp 9
1 | Omucanue npeagMeTHoit 001acTH, MIAHUPO- 2 1
BaHUE YKCIEPUMEHTOB (KJIacTepH3alus,
KJaccuduUKaIys, mapamMmeTpu3anms)
2 | JIuneiiHas perpeccust 1 2
3 | HepeBbs penieHUH 1 2
Cemectp 10
4 | HeifipoHHble ceTn 2 3
5 | OcuoBsl npumenenust PYTHON B M 2 4
Bcero 8

4.5. KypcoBoe mpoeKTHpoBaHuUe/ BHIIOTHEHHE KYyPCOBOU pabOThI
V4yeOHBIM MJIaHOM HE IPEeyCMOTPEHO

4.6. CamocTosTenbHas paboTa 00y4aromuxcst
Buzbl caMocTOsATEIbHOM PaOOTHI U €€ TPYIO0EMKOCTh IPUBE/CHBI B TAOIHLE 7.

Tabnuua 7 — Buasl caMocTosITeNIbHON paboThl U €€ TPYAOEMKOCTh

Bua camocTosiTenbHOM paboThI Beero, | Cemectp 9, | Cemectp 10,
qac gac gac
1 2 3 4
M3ydeHue TeopeTHIecKoro MaTepuaia 60 20 40
quctmiaabl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpadudeckue 3aganus (PI'3)
Bsrinonaenue pedepara (P)
IToaroroBka K TeKylieMy KOHTPOIIIO
ycneBaemoctr (TKY)
Jomaninee 3aganue (J3)
KontponeHbie pabotsl 3a0unnkoB (KP3) 40 20 20
IToaroroBka Kk MPOMEXYTOUYHOI aTTecTa-
i (T1A) 47 20 27
Bcero: 147 60 87

5. Ilepeuenpb yueOHO-METOLUUECKOTO 0OECIICUEHUS

TS CAMOCTOSTEIIbHOM pa6OTI>I 06yl1a101111/1xc;1 10 JUCHUIITIMHE (MOL[yJIIO)

Y4eOHO-MeToJUYEeCKHEe MaTepHUalbl Ul CaMOCTOSTEIBHONW PabOThl O0yYaIOMIMXCsl YKa3aHbl B

mi. 7-11.

6. TlepedeHb MeYaTHBIX U NEKTPOHHBIX YYCOHBIX U3IaHHUN
[lepeueHb MEYaTHBIX U AIEKTPOHHBIX YUeOHBIX M3IaHUH NPHUBEEH B Ta0muIe 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U 3JCKTPOHHBIX YUEOHbBIX M3IaHUI

https://www.urait.ru/bcode/442315

Beccmeprubiit Urops AnexkcaHapoBHY.
VHTennekTyanbHble CUCTEMBI | Y4eOHUK
u npaktukyMm s CIIO / BeccmepTHblit
Urops Anexcangposuy, Hyrymanosa
Anus bBargaroBha, IlmaroHoB Anekceit
Brnagumuposuu ; bececmeptuniii U. A.,
Hyrymanosa A. b., Ilnatonos A. B. -
Mockga : UznarensctBo IOpaiit, 2019. -
243. - (IIpodeccronansHoe 00pa3oBa-
Hue). - Internet access. - 978-5-534-
07818-3. - URL:
https://www.urait.ru/bcode/442315. -
OBC Opaiit

https://www.urait.ru/bcode/437023

I'acanoB Onbsp Dabaaposuy. Muren-
JIeKTyanbHble cucTeMsl. Teopus xpaHe-
HUsSI U TOKMCKa HHpopManuu : YueOHUK /
I'acanoB Onbsip Onpaaposuy, Kyapss-
ueB Banepuii bopucosuy ; 'acanos 3.
9., Kynpsasues B. b. - 2-e uzn., ucnp. u
jon. - Mocksa : M3natenscrso IOpaiir,
2019. - 271. - (bakanaBp 1 MarucTp.
Axanemuueckuit Kypc). - Internet
access. - 978-5-534-08684-3. - URL:
https://www.urait.ru/bcode/437023. -
OBC [Opaiit

http://new.znanium.com/go.php?id=103
2131

IIsTaeBa AnHa Briagnmuposna. MHTen-
JIEKTyaJIbHbIE CUCTEMBI U TEXHOJIOTUH:
VYuebHoe nocodbue; BO - bakanaspuar /
IIsTaeBa AHHa Briagnmuposna, PaeBud
Kcenust BnagucnaBosHa. - KpacHosipck
: Cubupckuii GenepanbHbIA yHUBEPCH-
tet, 2018. - 144 c. - 9785763838732. -
URL:
http://new.znanium.com/go.php?id=103
2131. - BBC Znanium

https://www.urait.ru/bcode/445852

CrankeBud JleB Anexcanaposnd. n-
TEJUIEKTYaJIbHbIE CHCTEMbI U TEXHOJIO-
run: Yuebnuk u npakrukym s CIIO ;
Crankesnu JI. A. - Mocksa : M3garens-
ctBo lOpaiit, 2019. - 397. - (TIpodeccu-
OHaJbHOE 0Opa3oBaHue). - Internet
access. - 978-5-534-11659-5. - URL:
https://www.urait.ru/bcode/445852. -
ObC IOpaiir

Mudp/
URL agpec

Bubnunorpadudeckas ccblika

Kormuectso
IK3EMILISI-
OB B OHO-

JIHOTEKE

(xkpome

7. IlepedeHb 3IEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIIEKOMMYHHUKALMOHHOW ceTH «VHTepHeT»




[epeuenn JJIEKTPOHHBIX 00pa3zoBaTebHbIX pecypcoB HH(POPMALIMOHHO-
TEJIEKOMMYHHUKALMOHHOM ceTn «HTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS AMCLMIUIMHBI IPUBE-
JieH B Tabmie 9.

10. Ouenounsle cpecTBa Ui MPOBEACHUS IPOMEKYTOUHOH aTTecTalli
10.1. CocTtaB OLEHOUYHBIX CPEACTBUIL IPOBEICHUS IPOMEKYTOYHOH AaTTECTALUH
00y4aroUIKXcs 110 JUCHUIIMHE NPUBeIeH B Tadmuie 13.
Tabsmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTaIlun

Buj npoMexyTo4yHOIl aTTecTalu ITepeueHb OIICHOUHBIX CPENICTB

Dx3aMeH Cnucok BOIPOCOB K 9K3aMEHY;
OK3aMeHAIMOHHbIE OMIIETHI;

Tabmuma 9 — IlepeyeHb 5JEKTPOHHBIX 00Opa30BaTEIBHBIX PECYpPCOB HMH(OPMAIIMOHHO-
TEeIeKOMMYHUKAIIMOHHOH cetH «HTepHeT»
URL anpec HanmenoBanue
http://www.kdnuggets.com/ Data-mining. Mex1yHapoHblid Ipo)ecCHOHANbHBIN CaiT,
MOCBAIIEHHBIH NPOOIEMAaTHKE HHTEIUIEKTYAJILHOTO aHAJIN3a
JIAHHBIX.
http://www.machinelearning.ru MachineLearning.ru. IIpodeccuonansablii nHGOPMALHOH-

HO-aHAJIUTUYECKHI PecypcC, MOCBAICHHBIA MAIIMHHOMY
00y4eHHI0, PacIIO3HABaHHIO 00PA30B M MHTEIUICKTYaIbHO-
My aHanm3y gaHHbIX. URL: http://www.machinelearning.ru

https://machinelearningmastery.ru | MachineLearningMastery. [IpodeccuonansHbIi HHDOpMa-
[HOHHO-aHATUTHYECKHI PECcypc, IIOCBAIICHHbII MaIIMHHO-
My OOYYEHHIO, tupoBEIM petnenusM, uactpymentapuio. URL:
https://machinelearningmastery.ru

10.2. B KkadecTBe KpHTEpPHUEB OLCHKH YPOBHA CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIETeHInI 00y4aromMMUCs MpUMEHseTcsl 5-0ajulbHas LIKana OLEHKM C)OpMHUPOBAHHOCTH
KOMIIETCHIMH, KOTopasi npuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BaThCS
100-6amnpHass  mKana  MOJYJbHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUiIa
UCIIONb30BaHUSl KOTOPOH, YCTaHOBJIEHbI COOTBETCTBYIOLIUM JIOKAJIILHBIM HOPMAaTHBHBIM aKTOM
I'VAIL

Tabnuua 14 —Kpurepuu oueHKH ypoBHsI CHOPMHUPOBAHHOCTH KOMIICTCHIMI

http://colab.research.google.com | JlaGoparopus Google 10 H3y4eHUI0 METOI0B MAIIHHHOTO
o0ydeHus

OrieHKa KOMIIETEHI A

XapakreprcTika chOpMHUPOBAHHBIX KOMIIETCHIIIH
5-OajuibHast IIKaa PAKTEP bopp

8. IlepeueHb HHPOPMALMOHHBIX TEXHOIOIHI
8.1. IlepedyeHp nporpaMMHOro oOecIeueHHs, HCIIOJIB3yEMOr0 MpPH OCYLIECTBICHUN
00pa3oBaTeIHHOTO Tpoliecca MO AUCIUILINHE.
[epeuenp KCIOIB3YEMOTO IPOrPAMMHOr0 oOecreueHus npezcrasieH B Tadiuie 10.

Ta6nuua 10— [epeuenp nmporpaMMHOro obecreueHus

— 00yuaronuiicsi ryOOKO M BCECTOPOHHE YCBOWII ITPOTPAMMHBIN Mate-
puain;

— YBEpPEHHO, JIOTHYHO, TIOCIIEJOBATEIBHO ¥ IPAMOTHO €T0 U3JIaracrT;

— ONMpasCh Ha 3HAHMSA OCHOBHOM M JOIMOJHHUTEIBHOW JIUTEPaTypBhI,
TECHO NPUBS3bIBACT YCBOCHHbBIE HAyYHBIE MOJOXKEHHS C NIPAKTHYECKOM
JIeSITENIbHOCTBIO HAIIPABIICHHUS;

— yMeJ0 000CHOBBIBACT M apTYMEHTHPYET BBIIBUTAEMbIE UM UJIEH;

— JIeNIaeT BBIBOJBI U 0000IICHNUS;

— CBOOOJIHO BJIJICET CHCTEMOH CIICIIMATU3UPOBAHHBIX TOHSITHI.

«OTJIMYHO»
«3a4YTCHO»

Ne i/ HanmenoBanue

1 IDLE Python; R

2 BaseGroupLabs. TexxHonoruu ananusa narHeIx. URL: http://www.basegroup.ru/ . Un-
CTPYMEHT UHTeJUIEKTyabHOro aHanu3a gaHHeix DEDUCTOR. Yuebnas nuuensus

8.2. [lepeuenp HUH(pOPMALMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMBIX pu
OCYIIECTBICHNN 00pa30BaTEILHOTO MpoLecca 110 JUCIUIUINHE

[epeuens ucnonb3yeMbX HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM IPECTABIEH B TaOJIH-
me 11.

Ta6nuua 11— [Nepeuenp HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

— 00y4aroUIMCs TBEPAO YCBOWII IPOrPaMMHBIA MaTepuall, fpaMOTHO U
10 CYLIECTBY M3JIaraeT ero, ONMpasch Ha 3HAHUSI OCHOBHOM JIMTEpary-
PBI;

— HE JIOITyCKAaeT CYIIECTBCHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHHMS C MNPAKTHYECKOW JIEATEINBHOCTHIO
HalpaBJICHS;

— apryMEHTHpPYET Hay4HbIC MTOJI0KEHHUS;

— JIeNIaeT BBIBOJBI U 0000IICHNS;

— BJIQJICET CUCTEMOM CIIEIUATM3UPOBAHHBIX MOHSITHI.

«XOpOLIO»
«3a4YTCHO»

Ne i/ HaumenoBanwue

He npexycmotpeno

9. MarepuanbHO-TeXHHYECKas Oa3a
CocraB MaTepHaIbHO-TEXHUIECKON 0a3bl, HEOOXOIMMOM ISt OCYIECTBIECHH 00pa30oBa-
TEJILHOTO Mpoliecca 1Mo JUCHHUIUIMHE, IPeCTaBlIeH B Ta0muuel2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHIYECKOH 0a3bl

— 00y4aroLIMIACS YCBOMIJI TOJILKO OCHOBHOI HMPOrpaMMHBIH MaTtepHa,
I10 CYLIECTBY M3JIaraeT ero, Onupasch Ha 3HAHUS TOJIBKO OCHOBHOM JIH-
TepaTypsl;

— JIOIYCKAeT HEeCYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

— UCHBITHIBACT 3aTPYAHCHHS B IPAKTUYECKOM IPUMEHEHUM 3HAHUH
HAIPaBJICHUS;

— c1ab0 apryMEeHTHPYET Hay4HBIE [TOJI0KEHHS;

— 3aTpyAHsieTcs B (OPMYJIHPOBAHHHU BHIBOJIOB U 0000IICHNIT;

— YaCTUYHO BJIA/ICET CUCTEMOM ClIeNMaT3UPOBAHHbBIX MTOHSITHH.

«yJOBJICTBOPUTCIILHO»
«3a4YTCHO»

Ne HaumeHOBaHHe COCTAaBHOM yacTu Howmep aynuropuu
/n MaTepualibHO-TEXHUYECKOH 0a3bl (TIpu HEOOXOAUMOCTH)

— o0ydaromuiicss He yCBOWII 3HAYUTEIBHOM YaCTH MPOrPAMMHOIO Ma-
TepHana;

— JIOIYCKAeT CYIECTBEHHbIC OLIMOKH M HETOYHOCTH TPH PaccMOTpe-
HHH TPoOJIeM B KOHKPETHOM HalpaBJICHUY;

— HCTIBITBIBAET TPYJHOCTH B IPAKTHYECKOM MPHUMEHEHNUH 3HAHH;

— HE MOXKET apryMEHTHPOBATh Hay4YHBIC [TOJIOKEHHS;

— He (OPMYJIMPYET BBIBOJIOB U 0000IICHUIA.

«HCYJOBJIICTBOPUTCIIbHO»
«HE 3aYTCHO»

MynpTUMeauiiHAS JIEKLIUOHHAS ayAUTOPHS

2 | KomnbroTepHslii kitacc

10.3. TunoBble KOHTPOJIBHbIC 3aJaHUS WIIM HHBIE MATCPHAIIBI.
Bomnpocs! (3agaun) 1u1s 9Kk3aMeHa Mpe/cTaBieHbl B Tadmuie 15.




Ta6nuua 15 — Bonpocs! (3a1aun) as1st 9K3aMeHa

Ilepeuenb Tem it KypcoBOrO NMPOEKTHPOBAHMUS/BBIOIHEHUsI KYPCOBOi paboThl mpen-
cTaBJIeHBI B Tabnmie 17.
Ta6uuna 17 — [lepeyeHs TeM Uik KYpCOBOTO IMPOEKTHPOBAHHUS/BBIIOIHEHHUS KYPCOBOW pabOThI

No m/m [MpuMepHBIii epedeHb TeM AJIs KypCOBOTO HPOSKTUPOBAHHUSI/BBIOIHEHHUS
B KYpPCOBOW paboThI

Y4eOHbIM IUIAHOM HE MPEyCMOTPEHO

Bomnpocs! asst mpoBeieHHsT MPOMEKYTOYHOW aTTECTAllMd B BUJE TECTHPOBAHUS IpeEl-
cTaBJicHbI B Ta0yumIe 18.

Tabauua 18 — IIpumepHslii nepeyeHb BONPOCOB JJIsl TECTOB

No n . Kon
" PHUMEpHBII IepeueHb BOIIPOCOB JUIsl TECTOB JHAEKATOpa
1. MeTo 151 OCHOBaHBI HA aJITOPUTMaX METPHUECKOH KIacCH(UKAIINU [IK-9.V.1
2. Mertozbl 00Hapy>KEeHHs 3aKOHOMEPHOCTEH, OCHOBaHHBIE HA JPEBOBU/I- IIK-9.Y.1

HBIX QJITOPUTMaX ITOHUCKA
3. ®parMeHT MaTeMaTU4eCcKOro anmapara, OTHOCSIIUICS K HCKYCCTBEH- IIK-9.V.1
HBIM HEHPOHHBIM CETSIM
4 DparMeHT 3anrcu oTHOcuTCs K Metoay K-Onmmkaiinmx coceneit IIK-9.V¥.1
5 Dopmyna pacuéra METPUKH <HA3BaHUE™> I1K-9.B.1
6. OmnpeiesieHue KiIacTepU3alny, KIacCU(UKAIUH, PErPECCHI I1K-9.3.1
7 Yto Takoe OYCTUHT, OSTTHHT OIIK-2.3.1
8. Teopema baiieca I1K-9.3.1
9. Buibl GpyHKIMI aKTHBALMN IIK-9.V.1
10. TepmuHosorust HanpasiaeHuid U1 OIIK-2.B.1
11. CocTaBHbIE YaCTH DKCIIEPTHOM CUCTEMBI OIIK-2.V.1
12. DYHKIMOHAT IAKETOB UHTEJICKTYaIbHOTO aHAJIN3a JaHHBIX VK-2.B.3
13. Bubnuoreka no paboTte ¢ MaIIHHHBIM 00yUYCHHEM YK-2.¥.3
14. Kaxoii Tun 3agay pemaet Meton K-cpenaux VK-2.V.1
15. Yro Takoe TecToBasi BELIOOpKa OIIK-1.B.1
16. DopMyIia HOpMaTU3ALUU OIIK-1.B.1
17. Ludposoii mHCTpyMeHTapuii juis aHanm3a BigData IK-1.Y.3
" T.0.

IlepedeHb TeM KOHTPOJBHBIX PabOT MO AMCHMIUIMHE OOY4YarOUIMXCs 3a04HON (HOPMBI
00y4eHust, Ipe/IcTaBIeHbI B Tabuuie 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX PAOOT

Ne n/n [lepeueHb KOHTPOJBHBIX PabOT

1 Cemectp 9. MoenupoBaHue peleHus 3a1a4d Perpeccu, KIacCu(pUKaum, KIacTepu-
3aLun

2 Cemectp 10. MonenupoBaHue HCKYCCTBEHHBIX HEHPOHHBIX ceTel

Kon
No i/mt [lepeuens Bompocos (3a1a4) I SK3aMEHA —
1 [TonsTue, TEpMUHBI ¥ ONPEAEICHUS HHTEUIEKTYalbHOM CUCTEMBI U OIIK-2.B.1
) TEXHOJIOTUH I1K-9.3.1
. YK-2.Y.3
2. Hanpasnenus nccneroBaHui HCKyCCTBEHHOTO HHTEIIIEKTa K-9.3.1
3. Merozbl MeTpuueckoii kiaccupukanuu. [IpeacraBpre MaTeMaTrye- K9V 1
CKOE OIMCAaHue.
4. AunroputMm k Onmkaiiiuix cocezneit. Hanumure anroput. IIK-9.V.1
S. CHIDKEHHS pa3MEPHOCTH UM paH)KUPOBaHUsl AaHHbIX. [Ipumep. IIK-9.Y.1
6. Mertpukn B 3a7ja4aX MalIHHHOTO ?6yqeﬂna, [Ipusenure npumep pac- K9V 1
yéra.
7. AnropuTt™m Kiactepusanuu k-cpeaHux IIK-9.V.1
8. AJNropuTMBI IepeBbEB PEIICHUI IIK-9.V.1
9. Kpurepun pacuenienus, cokpamieHue qepesa win orceuenue serserd | [1K-9.V.1
10. Mopens neplenTpoHa, GyHKINY aKTHBAIHH. I1K-9.Y.1
11. Mojenu HeHpOHHBIX ceTei I1K-9.V.1
12. MeTo/p! M3BJICUCHUS 3HAHUH KOTHUTOJIOTOM YK-2.V.3
WHCcTpyMeHTanbHBIE CPEACTBA U SI3bIKH Pa3pabOTKH HHTEIICKTYallb- VK-2.B.3
13.
HBIX CHCTEM OIIK-2.V.1
OcoOCHHOCTH HHKEHEPHUY HHTCILUICKTYIbHBIX HH(OpMAnoHHbIX cu- | OITK-2.3.1
14.
CTEM [1K-9.B.1
15. Onucanue npeamerHoi obnactu. [Tonsrue Boioopky, BuabL. [Ipumep. YR2.V.1
’ OIIK-1.B.1
16. AmncambOneBbie MeToAibl 00yueHus. [Ipumep. OIIK-1.B.1
17. Hopmainu3zanus u ouncTka gaHHsix. [Ipumep. TIK-1.Y.3
18. Ipusenute npumeps! 6uénuorek PYTHON 1o paboTe ¢ MalIMHHBIM MK-1.Y.3
o0y4yeHueM
Bomnpocs! (3aaaun) ams 3adera / audd. 3aueTa npeacrasieHsl B Tabuuie 16.
Tabmuma 16 — Bonpocs! (3aaun) amst 3a4dera / iudd. 3auera
Kon
Ne i/t [lepeuens Bompocos (3a1a4) Ayt 3a4dera / tudd. 3aueTa e
1. [IpeaMeTHBIC 00IaCTH U MIPAKTUKKA PUMEHEHUSI METO/IOB MAIIINH- YVK-2.V.1
HOT0-00yUeHHSI.
2. Tunosble 3agaun Juist ucnosib3oBanust UUT. [Ipumepsl. VYK-2.V.3
3. [Ipumeps! METOIOB MAILIMHHOTO 00yUeHuUs [yis pemieHus TunoBeix | YK-2.B.2
3ajad.
4. [IpoGnemuas 0071aCTh HCKYCCTBEHHOTO MHTEILIEKTA. [IprMepsl. OIIK-1.B.1
5. Hudpossie nnctpymentst M. OIIK-2.3.1
6. udpossie Texnonoruu UU. IIpumepsr. OIIK-2.V.1
7. Meroa¥ka MOAEIMPOBAHUS METOIOB MALITMHHOTO 00YYEHUsI B H- OIIK-2.B.1
ctpymeHnTapun M.
8. MeTpuKH OLICHKH U HHTEPIpETaIHs MOJIENICi MalllMHHOTO 00yd4e- IIK-1.V.3
HUS
9. Metopl METpHYECKO! KTacCH(HUKAIUU U OLCHUBAHUS CXOJCTBA I1K-9.3.3
00BEKTOB
10. MeTtoapl «aepeBbst pemeHuin». [Ipumep. IIK-9.Y.2
11. Mertonp! pemeHus 3a1a4 Kiaccuukanyy, kiacrepusanu, perpec- | IIK-9.V.3

CUH Ha PUMEpPaX.

10.4. MeToauueckue MaTepHabl, OTMpeesonue MpOLE Iy Pl OLICHUBAHHUS
MH/MKaTOPOB, XapaKTEPU3YIOMMX STanbsl (OPMUPOBAHMS KOMIICTEHIHMI, coJepikarcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax ['YAII, permameHTHpYIOUIMX TOPSOOK U MPOLEnypy
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMENKYTOYHON aTTeCcTalMu 00y4aromuXcst
I'YAIL

11. Meroauueckue yka3zaHus Ui 00y4YarOIMXCsl IO OCBOCHUIO TUCLUILIHHBI




11.1. Meronuueckue yKkazaHus [ OOY4YarOLIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Mmarepuarna.

OCHOBHOE Ha3HAuYCHHE JIEKIMOHHOTO Marepuaia — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
ri1y0OKoe M SICHOE M3JIOKeHHEe ydeOHOro Matepraia. HasHadeHre cOBpEMEHHOI JIEKIIMU B paM-
Kax JUCHUILIMHEI HE B TOM, YTOOBI ITOJIy4UTh BCIO HH(POPMAIIHIO IO TEME, a B OCBOeHUH (yHIa-
MEHTAIILHBIX MPOOJIEM JMCHUILUIMHBI, METOJOB HAYYHOTO TMO3HAHUS, HOBEUIIHMX JOCTWKCHHUH
Hay4HOH MbICTH. B yd4eOHOM mporiecce JISKIHs BBITOIHIET METOI0JI0THYECKYH0, OpraHU3alliOH-
HYI0 U UH)OPMALMOHHYIO (YHKUMH. JIeKUusl pacKpblBacT MOHATHHHBIA ammapar KOHKPETHOM
obnacTu 3HaHMs, €€ NpOOJIEMBl, JaeT LEIbHOE MPEICTABICHHE O JUCIUIUINHE, TOKa3hIBaCT B3a-
HUMOCBSI3b C IPYTUMHU TUCLUTLTHHAMH.

[Inanmpyemble pe3yabTaThl IPHU OCBOCHUH 00yYaroNIMMICS JICKIIMOHHOTO MaTepHaa;

— TOJyYeHHE COBPEMEHHBIX, IIEIOCTHBIX, B3aHMMOCBA3aHHBIX 3HAHUH, YPOBEHb KOTO-
PBIX OIpEAeNseTCs EeNeBOH YCTaHOBKOH K KaXK/10 KOHKPETHOH TeMe;

— IOJyY€HHE OIbITa TBOPUYECKOH pabOTHI COBMECTHO C IPEIO/IaBaTeIeM;

— pa3BuTHE NPOHECCHOHATBHO-ACIOBBIX KauecTB, JIOOBH K IPEAMETY M CaMOCTOSI-
TEJIFHOTO TBOPYECKOTO MBIIILICHHS.

— IOosBJIEHHE HEOOXOIMMOTro HHTepeca, HE0OXOANMOTO Il CAMOCTOSTEIILHOM PaboThI;

— IIOJy4YeHHE 3HAHUII O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU M TEXHUKH U O TIPOTHO-
3¢ UX pa3BUTHUS Ha OMpKaiimme roasl;

—  HayYUTHCSI METOJMYECKH 00pabaThBaTh MaTepHa (BBIICIATh TIIaBHBIC MBICIH H I10-
JIO)KEHHSI, IPUXOANTh K KOHKPETHBIM BBIBOJIAM, TOBTOPSITH HX B PA3IMYHBIX (JOPMYTHUPOBKaX);

—  MOJy4eHHE TOYHOTO MOHMMAHHS BCEX HEOOXOIUMBIX TEPMHHOB U MOHSATHH.

JIekImoHHBIN MaTepuan MOXKET CONPOBOXKAATHCS IEMOHCTpAIEel ClIaiiIoB U UCHOJb30-
BAaHHEM pa3/laTOYHOTO MaTepuaja IpH IPOBEAECHHH KOPOTKHUX AUCKYyCcHil 00 0COOCHHOCTSIX
MPUMEHEHHUS OTJIEIBHBIX TEMATHK 10 AUCIUILTHHE.

CTpyKTypa npeioCcTaBICHUS JSKIIMOHHOTO MaTepHraa:

—  HM3JI0KCHHE TEOPETUYECKHX BOMPOCOB, CBA3AHHBIX C pacCMaTPUBACMOW TEMOH;

—  00o001IeHe H3II0)KEHHOT0 MaTepuara;

—  OTBETHI Ha BO3HUKAOIINE BOIPOCHI 110 TEME JICKIIHH.

11.2. Meroauyeckue yka3aHus U1 00y4aronMXxcs 110 YY9acTHIO B CEMHHAPAX
He npenycmotpeno

11.3. Meroauueckne yka3zaHHs A OOydYaroIMXCS IO NPOXOXKICHHIO IMPAKTHYECKUX
3aHATHH

[MpakTuueckoe 3aHATHE SBISETCS OMHOM M3 OCHOBHBIX ()OPM OpraHM3aluu yueOHOro
TIpoIiecca, 3aKII0YAI0IIAsCS B BBIIOJHEHNH 00yJYaroMMMUCS 0] PyKOBOACTBOM IIPETIOIaBATENs
KOMILIEKCa Yy4eOHbIX 33laHMil C LeIbI0 YCBOCHUS HayYHO-TEOPETHYECKUX OCHOB y4eOHOM JHC-
[UIUTHBL, TPHOOPETEHUsI yMEHHI M HABBIKOB, OIIBITA TBOPYECKON IEATEITBHOCTH.

Lenpro mMpakTUYECKOTO 3aHATHS JUI 00yJarOLIErocs SBJISETCS NPUBUTHE 00YYarOIUMCs
YMEHHUH ¥ HaBBIKOB MPAKTUYECKOM AeSITeIbHOCTH MO U3y4aeMOi TUCIMILIHHE.

[Tnanupyemsie pe3yabTaThl IPH OCBOCHUH 00YYaIOIINMCS IIPAKTUYECKUX 3aHATHH:

— 3aKpeIuieHHe, yriIyOJieHHne, PacCIIMpPeHNe U JeTaIN3alus 3HaHUH TP PEIICHUN KOH-
KpETHBIX 3371a4;

— Ppa3BHUTHE ITO3HABATENIBHBIX CIIOCOOHOCTEH, CAMOCTOSATEILHOCTH MBIIUICHHS, TBOPYE-
CKOI aKTMBHOCTH;

— OBJIAJICHHE HOBBIMHM METOJAMH M METOJUKAMU W3Y4EHHS] KOHKPETHOH yueOHOH auc-
LUIUTUHBI;

— BbIpabOTKa CIOCOOHOCTH JIOTMUECKOTO OCMBICJICHUS TOJIyYE€HHBIX 3HAHUH Ui BbI-
TIOJTHEHUS 3a1aHUH;

— oOecrieyeHHe palMOHAIBHOTO COYETaHHs KOJUICKTUBHONW M MHAWBHIYaJIbHOI (opm
0o0y4eHusl.

TpeboBaHus K NPOBEICHHUIO IPAKTUYECKUX 3aHATUH

B Hauase npoBeneHHs KaXXJOro NMPAKTHYECKOTO 3aHATHS IPEIoiaBaTeslb U3JIaracT Teo-
peTHUYECKHUI MaTepuan o COOTBETCTBYIOIIEH TeMe WM CChlIaeTcsl Ha TeMbl Jekuuid. [locne sto-
ro oOyyaromuiicss Mojy4yaer 3aJjaHue 10 NpakTHYeckomy 3aHaTHio. [lepesa BbInoJIHEHHEM 3aja-
HUSL 00ydJaromeMycs cleyeT BHHMAaTEIbHO O3HAKOMHTHCS C METOJMYECKUMH YKA3aHHAMH II0
€ro BBIIIOJIHEHHIO. B cooTBeTcTBUM C 3a7aHMeM OOYYalOIIUHCS JOJDKEH MOArOTOBUTH HEOOXO-
JIUMbIEC JaHHbIC, MAaTePHAIbI, BHIIOJIHUTH TpeOyeMble NEHCTBHH M MpPOLEAYPHI, MOIYYUTh pe-
3yJIBTaThl WM HOATOTOBUTH MaTE€PHAII I OTYETA, IPOJEMOHCTPHPOBATh PE3YJIBTATHI IIPENOoAa-
BaTEJII0 U OTBETUTH Ha BOIIPOCHI MIPEIIOJaBaTellsl.

11.4. Meroauueckue yka3aHusi Uil OOyYarOLIMXCS [0 BBIMOJHEHUIO J1a00paTOPHBIX
pabor

B xone BbImonHeHHs 1a00paTOpHBIX paboT oOydwaromuiics IODKeH yIriayOuTb M 3aKpe-
ITUTh 3HAHUS, IPAKTUYECKHE HABBIKH, OBJIA/ICTh COBPEMEHHOH METOANKON M TEXHUKOH dKCHepH-
MEHTa B COOTBETCTBUH C KBATU(PUKALMOHHON XapaKTepUCTHKOH oOyuaromierocs. Boinonanenne
J1a00paTOPHBIX PAdOT COCTOUT M3 IKCIIEPHUMEHTAIBHO-NPAKTHUECKOH, PaCueTHO-aHAIUTHYECKON
4gacTel M KOHTPOJIBHBIX MEPOIPUATHH.

BeimosHeHne 1a00paTOpHBIX PabOT 0O0ydaromMMCS SBISETCS HEOTHEMIIEMOW YacThIO
N3y4YeHHs] JUCLMIUIMHBI, ONpeenseMol yueOHbIM IIAHOM, U OTHOCHUTCS K CpeicTBaM, obecre-
YHMBAIOIIUM PELICHHE CIIeIYIOMNX OCHOBHBIX 3a/1ad 00y4Jaromerocs:

— npuoOpeTeHHe HABBIKOB HCCIEIOBAHUS IIPOIECCOB, SIBICHUH M OOBEKTOB, M3ydae-
MBIX B paMKaX JaHHOH AUCIUILINHBL;

— 3aKpeIuvICHHe, Pa3BUTHE M JETalM3alUs TEOPETHMYECKMX 3HAHMH, MOJYyYSHHBIX Ha
JIEKIUAX;

— TOJy4eHHE HOBOH MH(OPMAIIHMH 10 U3y4aeMOU TUCIMILIHHE;

— npuoOpeTeHHe HaBBIKOB CaMOCTOSATEIBHOW PaboThl ¢ 1aOOpPaTOPHEIM 000pYJOBaHU-
eM u nprubopamu.

3aganue ¥ TpeOOBaHNS K IPOBEACHUIO J1a00PaTOPHbIX paboT
3ananue Ha 1abOPaTOpHYIO PadboTy GopMHUPYETCs] MHANBUIYAIBHO /s KKIOTO CTY/ACHTA.

B ocHoBe mpoBezieHns 1ab0OpaTOPHBIX PadOT MOI0XKEHA KOHLUEIIIHS PAa3BUTHS CaMOCTOSATEIbHO-
CTH, TBOPYECTBA, KPEATHMBHOCTH, OTBETCTBEHHOCTH 3a IOJYyYCHHBIC PE3yJIbTATHl M PELICHHUS.
Kaxxnast nabopaTopHast padora NPEACTaBIAETCS K 3aIUTe KaK pealbHas MHAMBUAYAIbHO BbI-
noJHeHHas 3axa4ya(u). [IpuHUMaeTCst 1 OLIEHUBACTCS IPENoAaBaTeeM B EPBYI0 OYepesb ¢ Mo-
3UIMU TParMaTUKH, MPAKTUKH MPUMEHEHHS WM MEPCOHAIbHONH OTBETCTBEHHOCTH 3a IPOJIEIaH-
HYIO paboTy ¥ NPEJCTABICHHBIE PE3YJIbTATHI.

OO0s13aTebHBIMUA MEPOIIPHUSATHSIMU SIBIISIOTCS: YCTAHOBKA YKa3aHHOTO ITPOIrPAMMHOT0
obecreueHus1, 3HAKOMCTBO CO CIIPAaBOYHBIMU M METOAWYECKUMHU MaTepranamu. JlabopaTopHas
paboTa BBHINOIHIETCS Ha KOMIBIOTEPaX B ayIUTOPUX Kaeapbl TN HA JIMYHOM 000pYy10BaHUH
(HOYTOYKH, KOMITBIOTEPHI, TUIAHIIETH U T.1.).

Crpykrypa 1 hopma oTuera o 1abopaTopHoi padore

Ot4eT 0 BBINOJHEHUH JIAOOPATOPHON PabOThI TOMKEH BKIIOYAThH CIICAYIOIINE TO3UIHUH:
MOCTAHOBKY 3a/Ia4M, OMHCAHUE MCCICAYyEMOii PEAMETHOM 001acTH, MOIIAroBOe OMMCAHUE TeX-
HOJIOTMH BBINIOJIHEHHSI C HEOOXOANMBIME KOMMEHTAPHUSIMH K pa3paboTaHHBIM 00bEKTaM KOH(HU-
I'ypauuH, pe3ybTaThl U BHIBOJIbL.

TpeboBanus k oopMICHUIO OTYETa 0 TabOpaTOpHOU pabore

Conepxxanue u opopmiieHre paboThl CleyeT BBIMOIHATh B COOTBETCTBUHU C TPEOOBaHM-
MU T'OCTos. JeiicTByromas cucTema CTaHJapTOB T'VYAII HaXoOsATCs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc




11.5. Meronuueckue yka3aHust Uil 00y4YaroLIUXCcs 10 MPOX0KACHHIO KYPCOBOTO MPOEK-
THUPOBAHMSI/BBINOJIHEHUS KypCOBOI paboThI
He npexycmotpeno

11.6. Metonudeckue yka3aHUs Ui 00YYarOIIMXCS 110 IPOXOXKICHUIO CAMOCTOSITEIBHON
paboTsl

B Xoze BBINOIHEHUS CAMOCTOSATENBHON PaOOTHL, 00yYarOIIUIiCS BBIIONHACT PaboTy IO
3a/laHUI0 M IPH METOJMYECKOM PYKOBOJCTBE MPENoJaBaTens, HO 0e3 ero HemocpeaCTBEHHOro
y4acTHs.

Jlns oOyuaromuxcs 1o 3a04Hod (opme oOyueHus, caMOCTOsTeNbHAss pabdoTa MOXKET
BKJIFOUATh B ce0s1 KOHTPOJIBHYIO padoTy.

B mpomecce BBINOMHEHUS CaMOCTOSATENBHOH paboThl, y obydaromierocs ¢popmupyercs
1esecoo0pasHoe IIAHUPOBaHUE PaboYero BpEMEHHU, KOTOPOE II03BOJISACT UM Pa3BUBATh YMCHHS
U HaBBIKM B YCBOGHMH U CHCTEMaTH3alluM NPHOOpETaeMbIX 3HAHHUH, oOecrednBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B LIEPUOJ 00yUEHUs, IIOMOTaeT HOIyYHTh HaBBIKK IIOBBIICHHS podec-
CHOHAJILHOTO YPOBHSL.

MeTtoauyecKuMU MaTepuanaMy, HaNpapIAIOMUMHE CaMOCTOATENBHYIO PaboTy 00ydyaro-
IIUXCS, SBIIOTCS y4eOHO-METOJUUCCKHIl MaTepral [0 AUCHUIUINHE U METOAUYCCKHE YKa3aHHs
0 BBIMIOJIHEHUIO KOHTPOJIBHBIX paboT (1 00yyaronuxcs o 3a04Hoi Gopme o0yueHwus).

11.7. Meroauueckne ykazaHHs U OOYYaOIIMXCS MO MPOXOXKJCHUIO TEKYIIEro KOH-
TPOJIs YCIIEBAEMOCTH.

Texymuii KOHTPOJIb yCHEBaeMOCTH IPEIyCMaTpPUBAEcT KOHTPOJIb KauecTBa 3HAHUI 00y-
YaOLIUXCsl, OCYIIECTBIIEMOTO B TEUEHHE CEMECTPa C LEJIbI0 OLICHUBAHUS XO/1a OCBOCHUS JIVC-
LUIUTUHBI.

Texymuii KOHTPOJIb OCYIIECTBIISICTCS B BUAE MPOBEJCHUS 3aIUTHI JIAOOPaTOPHBIX paboT
¥ TEMAaTHYECKOTO ONpoca IO MPEACTABICHHBIM MaTepHanaM U pe3yibrartaM npaktuku. Jlabopa-
TOpHasi paboTa OLleHHBAETCs 3auET/HEe3aueT.

Cucrema OLEHOK IPH NPOBEACHIH TEKYIETO KOHTPOJIS OCYIIECTBIISETCS B COOTBETCTBHH
¢ TpeboBanusmMu [lonoxenuit «O TeKylieM KOHTPOJIE yCIIEBAEMOCTH M HMPOMEXYTOYHOW aTTe-
cTaiuu cTyaeHToB u acnupanToB ['VAII, oOy4arommxcs mo oOpa3oBaTeibHBIM IpOrpaMMam
BhIciiero oopaszoBaHus» U «O MOAYIBHO-PEHTHHTOBOM CHCTEME OLIEHKHM KadecTBa yueOHOH pa-
60TbI cTyneHToB B 'Y AIT».

11.8. Meroauueckne ykazaHus JUId 0OydarolIUXcs 110 IPOXOXKICHUIO MPOMEKYTOYHOH
aTTEeCTALMH.

[IpomexxyTouHast arrecTanusi oOydaroIIMXCs HpeIyCMAaTPUBAEcT OLCHUBAHUE NPOMEXY-
TOYHBIX M OKOHYATEIbHBIX PE3yJbTaTOB 00y4eHus 1o aucuuiiHe. OHa BKIIOYAeT B ceds: dK-
3aMeH — ()opMa OLEHKH 3HAHWH, MOJYUYSHHBIX 00yYaroUMMCcsl B IPOLECCe U3ydeHHs! BCeH Jiuc-
IUIUTMHBI WK €€ YacTH, HABBIKOB CaMOCTOSITENIFHON paboThI, CHOCOOHOCTH IPUMEHSTh UX VIS
pelIeHus MPaKTUYECKUX 3a7a4. DK3aMeH, KaK MPaBHIIO, TIPOBOAUTCS B IEPUO dK3aMEHAI[MOH-
HOW CECCHM U 3aBEpIIACTCS aTTECTAUOHHON OLEHKON «OTIMYHOY», «XOPOIIO», «YIOBIETBOPH-
TEJIEHOY», «HEYIOBICTBOPUTEIIHLHOY.

CucreMa OLEHOK TIPH NPOBEACHUN MPOMEXKYTOYHON aTTECTALMU OCYLIECTBIISIETCS B CO-
oTBeTcTBHH ¢ TpeboBaHmsIMHU [lonoxkennit «O TeKymeM KOHTpOJIC YCIIEBA€MOCTH M IIPOMEXY-
TOYHOH aTTectanuu cryaeHToB ['YAIl, oOyuaromuxcst o MporpaMMsl BBICHIEr0 00pa3oBaHUSDY
u «O MOAyJIbHO-PEHTHHIOBOI CHCTEME OLIEHKH Ka4yecTBa y4eOHOH paOoThl CTY/AEHTOB B
T'YAI».

Jluct BHeceHHUs n3MEHEHUH B pabovyI0 MPOrpaMMy JHUCIUILTHHBL

JlaTa BHEceHus U3-
MEHEHUH U J0N0J-
HEHUIA.
ITonmucek BHECHIETO
U3MCHCHUS

CojneprkaHne U3MEHEHHUH 1 JOTOJHEHUH

Jlata u Ne npo-
TOKOJIa 3ace-
nanus kaden-
pbt

IToanuce
3aB. Kaden-
poit




