MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNCKOM
OEJIEPALIN
(henepanabHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPEIKICHUE BBICIIETO
o0pa3oBaHus
"CAHKT-IIETEPBYPI'CKUIA T OCYILAPCTBEHHLIFI YHUBEPCUTET
ADPOKOCMUYECKOT'O TIPUBOPOCTPOEHU A"

Kadenpa Ne 42

YTBEPXJAIO
PykoBoaurens 00pa3oBaTenbHOM IpOrpaMMbl

CTapIHI/Iﬁ IpenojaBareiib, K.T.H.

Jluct cornacoBanus paboyeit MporpaMmsbl TUCHUTUIMHBL

IIporpammy cocraBu (a)

npod., .T.H., Ipod C/)/«—/( —18.06.24 B.B. ®omun
(IOIKHOCTB, y4. CTENICHb, 3BaHHUE) (mopiincs, 1ara) (MHUIMANBI, haMHTHs)

TIporpamma ogo00peHa Ha 3acenanuu kadeapsr Ne 42
«18» mons 2024 r., mporoxon Ne 10/2023-24

3aBemyromuii kadenapoit Ne 42

JI.T.H.,JIOIL. Z% 18.06.24 C.B. Muuypun

(1OIKHOCTB, yd. CTEIICHb, 3BaHHE)

B.A. Muknym

(uHMIHAATBL, GaMiITHs)

o ,y)"- -

(moamnuce)

«18» nronst 2024 1.

PABOYAS ITPOTPAMMA JTUCHUATTIJIMHBI

«Meroast HUCKYCCTBCHHOI'O MHTCIIJICKTa»
(HanmeHOBaHHE JTUCIIHILTHHBI)

KOL[ HalpaBJICHUS HOL[I‘OTOBKI/I/

09.03.02
CHENUAIBLHOCTH

HaumeHnoBanue HarpaBJICHUS
HOI[FOTOBKI/I/ CIICIHUaJIbHOCTHU

MH(bOpMaLII/IOHHI)IC CHUCTEMBI U TCXHOJIOT'HUHU

HaumenoBanue
MHudopmannoHHbIe CHCTEMBI U TEXHOJIOTHH B OU3HECe
HAIpPaBJICHHOCTH
®dopma 00yueHus O4Hast
T'on mpuema 2024

Cankr-IlerepOypr— 2024

(y4. cTeneHs, 3BaHKe) s (moamucs, 1ata) (MHUIMANBI, paMHTHs)
3amecTuTenb Aupekropa HHCTUTYyTa Nod jio MeToauueckoii pabore
JIOII.,K.T.H. 18.06.24 A.A. domenkoBa
(IOIKHOCTB, y4. CTENICHb, 3BaHHUE) [ (moamnuce, 1ara) (MHULMATEL, (haMUITHS)


lisektra
Пишущая машинка
18.06.24

lisektra
Пишущая машинка
18.06.24

lisektra
Пишущая машинка
18.06.24


AHHOTaIU

JlucuunnrHa «MeToibl 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.

JlucunmnirHa HaneneHa Ha (JOPMHUPOBAHKE y BBITYCKHHKA CIIEAYIOIINX 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 OOIICHH)KEHEPHbIC 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 NPUMEHEHHIO METONOB MCKYCCTBEHHOIO
HHTEJUICKTa B MH(QOPMAIIMOHHBIX CHCTEMAX M TEXHOIOTHSX, UCIIOIb30BAHHIO IIPOrPaMMHOIO U
AQHAIUTUYECKOTO MHCTPYMEHTAPUS, TEXHOJIOTHH MHTEIUIEKTYaIbHOTO aHAIN3a JaHHBIX, METO/I0B
MaIIMHHOTO 00y4eH!s1, (OPMHUPOBAHHEM CHCTEMHOIO MBIILICHHS IIPU PELICHUH 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 CIEAYIOUINE 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 AUCIMILUINHE

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 OOJACTIX CO CIOXHOW CHCTEMHOW OpraHM3aleH;
HPUBHUTH YMEHHS IPUMEHATh (OpMalIbHbIC MOAXOJBI K MIPOLECCY UCCIICHAOBAHUS [ETEPOreHHOM
pasHOTHIHON uH(pOpMalMK; OOy4YHTh HABBIKAM IPUMEHEHHS TEXHOJIOTHH MaIIHHHOTO
o0ydeHus; 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 JUCLUIIMHE, 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

VYK-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-




OTEYECTBEHHOTO
MPOU3BOACTBA, U UC-
[0JIb30BATh UX MPH
PpeLIeHNH 32184 IPo-
(heccuonanbsHOIl nes-
TEIBHOCTH

(hOpPMALMOHHBIX TEXHOJIOTHH U IPOrpaMM-
HBIX CPE/ICTB, B TOM YHCIIE OT€UYECTBEHHOTO
NPOU3BOACTBA, ¥ UCIOJIL30BATh UX MPHU pe-
ICHNH 3a/1a4 NPo(eCCHOHATIBHOM AesTeNb-
HOCTH

OIIK-2.B.1 umeTh HaBBIKM IPUMEHEHHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIO-
THH ¥ IPOTPAMMHBIX CPEJICTB, B TOM YHCIIE
OTEUYECTBEHHOT'O IIPOM3BO/ICTBA, IIPU pellie-
HUH 3224 IPOPEeCCUOHATBHOI AeSATEIBHO-
CTH

[IK-1 CriocobeH BbI-
MOJIHATH PabOThI 1O

TIK-1.Y.3 ymeTs UCIIOIB30BaTh AITOPUTMBL

3E/ (uac)
H3 Hux yacoe npakmuueckoil n0020noeKu 20 20
Ayoumopnule 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nekuuu (JI), (vac) 17 17
npaktuyeckue/cemunapekue 3anstus  (113), 34 34
(gac)
naboparopHsle pabotst (JIP), (dac) 17 17
KypcoBoii npoekT (pabota) (KII, KP), (dac)
9K3aMeH, (Jac) 27 27
Camocmoamenvras paboma, Bcero (yac) 85 85
Buo npomesicymounoii ammecmayuu: 3auer, s, s,

aud@. 3auer, sK3aMeH

Ipodeccronanbubie co3nanuio (Monudu-
aHayu3a OOJBILINX JAHHBIX U UHTEPIIpETa-
KOMIIETEHLIUH KaIlM1) U COMPOBOXK-
LUH TIOJYYSHHBIX PE3yJIbTaTOB
JIeHHI0 HH(pOpMAaLH-
OHHBIX CHCTEM
[TK-9 Cnocoben
I1K-9.3.3 3HaTh METO/BI HHTEIUICKTYAJIbHO-
MPOBOJUTH AHAIUTH-
ro aHaJIn3a JaHHBIX
4eCKoe HCCIIeI0Ba-
TIK-9.Y.2 ymeTh npou3BOAUTE OYHCTKY
HHE C TIPUMECHEHHEM
. JAHHBIX 1S IPOBEICHHS aHAJTMTHIECKUX
TIpodeccronanbHbie TEXHOJIOr Uil 60Ib- aGor
KOMIIETCHIIMU LIMX JTAHHBIX, 0a3u- p

pyIOLIKXCS B TOM
yucie Ha MEeToax
HCKYCCTBEHHOTO MH-
TeNIeKTa

IIK-9.V.3 ymeTs pemaTh 3a1a4u KjIaccu-
(buKaMu, KIacTepU3alyy, PErpeccuu, mpo-
THO3MPOBAHMUS, CHIDKEHHS] Pa3MEPHOCTH U
paHXHUPOBAHUS JAHHBIX

5. CopepxaHue AUCIUIUINHBL
5.1. Pacnpenenenue TpyZOE€MKOCTH JUCLMILIMHEI 10 pa3ieiaM U BUIAM 3aHIATUH.
Pasyernbl, TEMbI AUCHUIUIMHEL ¥ UX TPYJIOSMKOCTh ITPUBEICHBI B TabuLe 3.

Tabnuia 3 — Pa3ziensl, TeMbl JUCLHHUIUIMHbBI, UX TPYAOEMKOCTh

Pazzenbl, TEMBI JUCIMIUTAHBL

Jlexkuun
(gac)

13 (C3)
(gac)

JIp
(aac)

CPC
(aac)

Cemectp 7

2. Mecto aucuuminssl B cTpykType OI1
JucrumimHa MoXxeT 0a3MpoBaThCs Ha 3HAHUSAX, paHEe NPUOOPETEHHBIX 00YYaOIMMUCS
IPH U3YYCHUH CIEAYIOIINX JUCHMIUIHH!
— «Maremarnueckas JIOTHKA U TEOPHUS aJTOPUTMOBY,
—  «Teopus BeposTHOCTEH U MaTeMaTH4eCKast CTATHCTHKAY,
—  «BpraucnuTenpHas MaTeMaTHKay,
—  «JluckperHas MaTemaTuka,
—  «MudopManOHHBIE TEXHOIOTHIY.

3HaHUs, TOJIyYEeHHbIE [IPU M3YYCHUN MaTepHaja JaHHOH JUCIUIUIMHBI, IMEIOT KaK caMo-
CTOSITENIbHOE 3HaYEHHUE, TaK M MOTYT UCIIOJIb30BaThCs NMPU U3YYECHHH APYTUX AMUCIMIUINH, PO-
XO0XKJJCHUH [IPOU3BOICTBEHHOM NPEIMIUIOMHON NPAaKTUKH, Harncannu BKP.

Tabmuie 2.

3. OObBeM U TPYAOEMKOCTh TUCIUIIIHHBI
Jlannbie 00 001ieM 00beMe JUCIUILTMHBI, TPYAOEMKOCTH OT/ACNIBHBIX BUIOB YueOHOM pa-
00ThI M0 JUCUMIUINHE (M paclpenesicHue dTOi TPYIO0EMKOCTH MO CEMECTpaM) MPeCTaBICHbI B

4. Tab6nuia 2 — O0beM U TPYAOEMKOCTh JUCIHUILIHHBI

TpynoemkocTs 1o ce-
Bupn yuebHoi paboTh Bcero MeCTpaMm
Ne7
2 3
Obwasn mpyooemKocms OQucyunaunwt, | 5/ 180 5/ 180

Paszgen 1. OcHOBHBIE TOHATHSA
MHTEJUIEKTYaJIbHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH

Tema 1.1. BBeieHue B TEOpHIO HHTEIUIEKTYaIbHBIX
CUCTEM.

Tema 1.2. TunoBbie 3a1a4u 1J1s1 UCIOJIL30BAHMS
UNT

Tema 1.3. IIpobnemHas 06;1acTh HCKYCCTBEHHOTO
MHTEJJIEKTA.

20

Paznen 2. MeToABI U aITOPUTMBI MAIIMHHOIO
00y4eHust

Tema 2.1. ANITOPUTMBI METPUIECKOH
KJIaCCU(UKAIIUK ¥ OLICHUBAHHUS CXOJICTBA
00BEKTOB.

Tema 2.2. MeTpHKU B 33ja4aX MAllIMHHOTO
0o0yueHHsI.

Tema 2.3. MeTobI «IEPEBbS PEIICHUID.
Tema 2.4. IcKycCTBeHHbIE HEHPOHHBIE CETH U
TEXHOJIOTHH.

Tema 2.5. AucamOiieBble METOEI.

18

12

35

Pazzen 3. OCOOCHHOCTH MH)KEHEPHUU
HHTEJUICKTYaIbHBIX HH(POPMAIIIOHHBIX CHCTEM
Tema 3.1. Pazpaborka UUC.

Tema 3.2. MeTo bl HHKCHEPHH 3HAHUH

Pazznen 4. UnCcTpyMeHTapuil MpUMEHEHHsI METOIOB
nn

Tema 4.1. O030p sI3bIKOB HpOrpaMMHUpoOBaHus Py-
thon, R.

Tema 4.2. O630p aHAIUTUUECKUX [TAKETOB
MHTEJUIEKTYaJIbHOIO aHAIN3a JAHHBIX.

20




Hroro B CEMECTpPE:

17 34 17 85

Htoro 17 34 17 0 85

[pakTHueckas MOArOTOBKA 3aKIIOYAETCSl B HENOCPEICTBEHHOM BBINOJIHEHUH 00ydaro-
IIUMICSL OLIPEAENICHHBIX TPYHOBBIX (YHKIMIA, CBA3aHHBIX ¢ OyAymiell mpodecCHOHANBHON nes-

TCIIBHOCTBIO.

5.2. ConepxaHHE pa3/eioB U T€M JEKIIMOHHbIX 3aHATHH.
CopnepxaHie pa3eiioB U TeM JICKIMOHHbIX 3aHATHI NPUBEACHO B TabiuIe 4.

Ta6Jmua 4— COL[Cp)KaHI/IC Ppa3acsioB U TEM JICKIIMOHHOT'O ITUKJIa

5.3. IlpakTuyeckue (CEMHHAPCKUE) 3aHSATHS
TeMbl IPaKTHYECKUX 3aHATHI U UX TPYAOEMKOCTh MIPUBE/ICHBI B TA0OIHIIE 5.

Ta6nnua 5— HpaKTI/I‘IGCKI/IC 3aHATHUSA U UX TPYJOECMKOCThH

Howmep paznena

HazBanue u COZCpIKAaHUEC PA3CJIOB U TEM JICKIIMOHHBIX 3aHITHI

Pazgen 1. OcHOBHBIC TOHS-
TUSL HMHTEIJUICKTYalbHBIX WH-
(hOpMaLOHHBIX TEXHOJIOTHI

1.1 BBexeHue B TEOPHIO MHTEUICKTYalbHBIX CHCTeM. Mckyc-
CTBEHHBIH HMHTEIUICKT, UHTEIUICKTyaJbHas CHUCTEMa, KOTHUTOJIOT.
IToHsiTHe, TEPMUHBI M ONPEAEIEHNS] HHTEIUIEKTY JIbHONH CHCTEMBI U
TEXHOJIOTUH, OCHOBHBIE CBOWCTBA. OCHOBHBIC HAIPaBIICHHS HCCIIC-
JIOBaHUI B 00JIACTH MCKYCCTBEHHOTO MHTEIUIEKTa (MaIllMHHOE 00yde-
HHE, aHAJIN3 JIAHHBIX, €CTECTBEHHO-SI3BIKOBAs 00paboTKa U Jp.).

1.2 Tunossie 3amauu qis ucrnons3oBanus MUT. 3amaun kiac-
cu(UKaLMU, KIACTePU3ALUH, PETPECCHH U T.J1.

1.3 TIpoGnemHasi 06acTh MCKYCCTBEHHOTO HHTe/ulekTa. [Ipex-
CTaBJICHHE 3HaHWI. MaHUIyIMpOBaHUE 3HAHHAMHU. Ba3bl TaHHBIX
1 6a3bl 3HAHHUIA.

Pasgen 2. Meroabl U anro-
PUTMBI MAIIMHHOTO 00Yy4e-

HUA

2.1 ANropuTMBI METPHYECKOW KiacCH(PUKAIMU U OLCHUBAHUSI
cxoncTBa 00beKkTOB. [loHATHE mpereneHTa, BEIOOPKH (TECTOBOH,
obOyuarorueit). Merona k Gnmxkaiimux cocexeii. baiiecoBckuii kiac-
cudukatop. Metoq KOPpEeKTHPYIOLIKMX HpupaiieHnii. Merox 3Ta-
70HOB 1 1p. CHIDKEHUS pa3MEPHOCTH M PAH)KHPOBAHMS JAHHBIX.
Knacrepusanus nanasix meronom K-means. Metox nuHeitHOM pe-
Tpeccum.

2.2 MeTpuku B 3aa4ax MaIMHHOIO oOydeHus. OMMOKH KIIaccH-
¢ukauun (Matpuna ommbok). MeTpuk accuracy, precision, recall, F-
Mepa u Jp.

2.3 Merons! «uepeBbs pemenuni». IIponecc koHCTpynpoBaHUs
JlepeBa pELICHUH: KpUTEpUH paclieIUIeHHs, COKpallleHHe AepeBa
WIA OTcedeHHe BeTBe. CpaBHHUTENBHBIH 0030p aIrOpUTMOB
CART, C4.5, ID3 u np.

2.4 HckyccTBeHHblE HEWPOHHBIE CETH U TEXHOJOrHH. Mozens
HCKYCCTBEHHOTO HelipoHa. [loporossie (yHKnmm. Monemu He#poH-
HBIX CeTei.

2.5 AuncambneBsie Metosibl. Meton Byctunra. Meron barrunra.

Pasmen 3. OcoOGeHHOCTH HH-
JKEHEPUH HHTEIUIEKTYAIbHBIX
HH(OPMALIMOHHBIX CHCTEM

3.1 Pa3paborka MNC. XKusHeHHblid UK. DTambl pa3paboTKy,
(dopmanuzauus, peaansanus, TeCTHPOBAHUE, OIbITHAS IKCIUTyaTa-
s

3.2 Metoapl MH)KEHEPHH 3HAHUN. YUAaCTHHKHM IIpoliecca paspa-
OOTKH: IKCIIEPTHI, HHKEHEPBI 10 3HAHHUSM, KOHSUHBIE TT0JIb30BaTe-
JIH.

Ne T N @DopMsI TpakTHIECKHX | TpymoeMKoCTb, Ne pasnena
i €Mbl IIPAKTHYECKHX 3aHATHI - (uac) JMCIMIT
JIMHBI
Cemectp 7
1. | BoiOop 1 060CHOBaHUE Ki1acca U | TPYIIOBBIC JHUCKYCCHH, 4 1,3
3a/1a4 MHTEJUICKTYaIbHBIX pemenue
TEXHOJIOTHH CUTYaLIMOHHBIX 3a]a4
Touck npuKITagHOTO
npumenenus UCT,
(hopmanu3zarys npegMeTHo
obmactu
2. | Mogaenu npescTaBieHus 3HaHUH | TPYIIOBbIE IHCKYCCUH, 4 2,3
Amnanus 3¢ peKTUBHOCTH U peueHue
BapHAaTUBHOCTH METOJIOB U CUTYaLIMOHHBIX 3a]a4
anroput™oB MU.
3. | IlporpamMmHas peanu3aius TPYNIIOBBIE JUCKYCCHH, 6 4
HPOCTEHIINX IKCIIEPTHBIX porneBas urpa
cucreM. OTpaboTKa TEXHOJIOT Uit
[IPOrPaMMHUPOBAHHUSL.
4. | nTepnonsiys, IKCTPANoNsILus. | TPYIIOBbIE TUCKYCCUH, 4 2
IocTpoeHre NPOrHO3HBIX poreBas urpa
MoJiesiel 10 METOLy JTMHEHHOU
perpeccum.
5. | Metonpl «JiepeBbsl peIIeHui. TpYyMNIOBBIE IUCKYCCUH, 6 2
WHTeiekTyanbHbIi aHaIN3 poseBas urpa
TaOJINYHBIX AAHHBIX.
Knacrepusanus n
KJIaCCU(UKALHSL.
dopmupoBanue 6a3bl 3HAHUN Ha
OCHOBE JIOTHKH TIPEJUKATOB
(JlorMYecKuX MpaBmil) 1Mo
pe3yJbTaTaM CTaTHCTHYECKUX
JAHHBIX, XapaKTePU3YIOIINX
peIMETHBIE 00JIACTH.
6. | [IpuMeHeHU HEWPOHHBIX CETEH. | TPYNIOBbIE AUCKYCCHH, 6 2
Heiiponnsle ceTH U TEXHOJIOTHUHU. poJieBast urpa
PacriosnaBaHme 0OBEKTOB.
HacTtpoiika xapakTepucTuk u
o0yueHHe HeHPOHHBIX CeTeil.
7. | OCHOBBI IPUMEHEHHUS SI3BIKOB rpYyNIIOBBIE IUCKYCCUH, 4 4
nporpammupoBanust Python, R B pemenue
obGmactu MN. CUTYALIOHHBIX 3a]a4
Bcero 34

Paznen 4. UuctpymenTapuii
nmpuMeHeHus metonos N

4.1 O630p sA36IKOB Iporpammuposanus Python, R.
4.2 O030p aHATMUTUYECKUX MAKETOB MHTEJIEKTYaJbHOTO aHaJH-
3a JIaHHBIX.

5.4. JlabopaTopHble 3aHATHS

Tembl 1a60paTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IIPHBEIEHBI B TAOIMLE 6.




Tabnuua 6 — JlJabopaTtopHble 3aHATHSI U X TPYJIOEMKOCTh

(xpome
MEKTPOH-
HBIX DK3EM-

IUISIPOB)

W3 nux Ne pas-
Ne HaumenoBanue 1ab0paTOpHBIX paboT TpyRoemkocTs, | mpaxTHieckoit | acna
n/n (gac) MMOATOTOBKH, | JMCLHUII
(gac) JIUHBI
Cemectp 7
1 | U3y4yeHue HHCTPyMEHTApUsI MOAEIUPOBAHUS 2 4
nn
2 | JIuneiiHas perpeccust 1 2
3 | Onmcanue npegMeTHo 001acTy, MIaHUPO- 2 1,3
BaHUE DKCIEPUMEHTOB (KJ1acTepH3alus,
KJIacCU(UKAIHS, TTapaMeTpU3aLIHsL)
4 | depeBbs perieHuit 4 2
5 | K-onwxkaiimmx cocenei 4 2
6 | HeliponHsle ceTn 4 2
Bcero 17

5.5. KypcoBoe npoekTupoBaHue/ BEIIOIHEHHE KypCOBOH paboThI

YueOHBIM MIIaHOM HE IPETYCMOTPEHO

5.6. CamocTosTensHas paboTa 00y4aroImuXcs
Buzbl caMocTosATEIbHOM PaOOTHI U €€ TPYIO0EMKOCTb IPUBE/CHBI B TAOIHLIE 7.

Tabmuma 7 — Busel caMmocTosTEIbHON pabOTHI M €€ TPYJ0EMKOCTh

Bupn camocrositenbHON padoTh Bceero, uac |Cemectp 8, yac
1 2 3
M3ydeHne TeopeTHIeCKOro MaTepuaa JUCLMIUTHHBI 30 30
(TO)
Kypcosoe npoektuposanue (KI1, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beinonnenne pedepara (P)
TloaroToBka K TeKyLieMy KOHTPOJIIO YCIIEBAEMOCTH 30 30
(TKY)
Jomaminee 3aganue (J13)
KontponsHblie paboTsl 3a0unnkoB (KP3)
Iloaroroska k mpomexytounoi arrectauuu (ITA) 25 25
Bcero: 85 85

6. Ilepeuenb yueOHO-METOANYECKOTO OOECIEUEHUS
JUISL CAMOCTOSITEIILHON paboThl 00yUYarOIMXCS IO TUCHUILIHHE (MOIYJIIO)
V4eOHO-METOAUYECKHE MATEPHAIBl ISl CAMOCTOATENBHON PabOThl 00YyYarOIUXCs yKa3aHbI B

ma. 7-11.

7. IlepedeHb NMEYATHBIX U IEKTPOHHBIX YIEOHBIX N3MAHUN
[epeueHpb neyaTHBIX U AIEKTPOHHBIX YUeOHBIX H3/IaHUI MPHUBE/CH B Ta0muLe 8.

Tabauna 8— IlepeueHb eYaTHbIX U MIEKTPOHHBIX yUe

OHBIX U3JJaHUI

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

beccmeprublit Mrops AnexcaHapoBuu.
WHTennekTyanbHble CUCTEMBI | Y UeOHUK
u npaktukyM s CIIO / BeccmeptHblit
Hropp Anekcangposuy, Hyrymanosa
Anust barmarosHa, IlnatoHoB Anekceit
Brnagumuposuu ; becemeptuniii U. A.,
Hyrymanosa A. b., Ilnatonos A. B. -
Mocksa : U3zparensctBo IOpaiir, 2019. -
243. - (Ilpodeccuonanbuoe 0OpazoBa-
Hue). - Internet access. - 978-5-534-
07818-3. - URL:
https://www.urait.ru/bcode/442315. -
OBC HOpaiit

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

I'acanos Onbsp Dnbaaposuy. Muren-
JIeKTyanbHble cucTeMsl. Teopus xpaHe-
HHS U HOHCKa HHpOpManyy : Y4eOHUK /
l'acanoB Dabsip Dnbaaposuy, Kyapsis-
ueB Banepuii bopucosuy ; 'acanos 3.
9., Kynpsasues B. b. - 2-e uzn., ucnp. u
nom. - Mocksa : M3narensctBo HOpaiit,
2019. - 271. - (bakanaBp ¥ Maructp.
Axanemuueckuit Kypc). - Internet
access. - 978-5-534-08684-3. - URL:
https://www.urait.ru/bcode/437023. -
OBC HOpaiit

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

IIsTaeBa AnHa Bragnmuposna. MHTEN-
JIEKTyasIbHbIE CUCTEMBI U TEXHOJIOTUH:
VYuebHoe nocobue; BO - bakanaspuar /
IIsataeBa AnHa BragumupoBHa, PaeBuu
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

Crankesuu JleB Anekcanaposuy. Vu-
TEJUIEKTyalbHbIE CHCTEMBI U TEXHOIIO-
run: Yuebnuk u npakrukym s CIIO ;
Crankesnu JI. A. - Mocksa : M3gareinn-
ctBo lOpaiir, 2019. - 397. - (IIpodeccu-
oHasIbHOE 00pa3oBaHue). - Internet
access. - 978-5-534-11659-5. - URL:
https://www.urait.ru/bcode/445852. -
OBC Opaiit

MIndp/
URL agpec

Bubnunorpaduyeckas ccblika

Komuuectso
9K3EMILII-
poB B 610-

JIHIOTEKE

8. IlepeueHb ANMEKTPOHHBIX 00PAa30BATEIBHBIX PECYPCOB
MH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT»




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

11. Ouenounsle cpecTBa Ui MPOBEACHUS IPOMEKYTOUHOH aTTecTalli
11.1. CocTtaB OLCHOUYHBIX CPEACTBUIL IPOBEICHUS IPOMEKYTOYHOH AaTTECTALMH
00y4aroUIMXcs 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 00OpPA30BaTENBHBIX 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

11.2. B KadecTBe KpHTEpPUEB OLCHKH YPOBHA C(HOPMHPOBAHHOCTH (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 1o H3y4eHUI0 METOI0B MAIIHHHOTO
o0ydeHus

OrieHKa KOMIIETEHI A

XapakreprcTika chOpMHUPOBAHHBIX KOMIIETCHIIIH
5-OajuibHast IIKaa PAKTEP bopp

9. TlepeyeHp MHPOPMALMOHHBIX TEXHOJIOTHI
9.1. [lepeyeHp MPOrpaMMHOrO OOECIEYEHHsI, HCIOJIB3YEeMOr0 IPU OCYIIECTBICHHH
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

9.2. Ilepeuenn 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
0 CYILIECTBY M3JIaraeT ero, OMMpasch 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 CIIEIMATM3UPOBAHHBIX MOHSITHI.

«XOpOLIO»
«3a4YTCHO»

Ne i/ HaumenoBanwue

He npexycmotpeno

10. 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 NPUMEHEHUM 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)

— o0y4aromuiicss He yCBOWII 3HAYUTENIBLHOM 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 BBIBOJOB U 0000IICHUIA.

«HCYJOBJIICTBOPUTCIIbHO»
«HE 3aYTCHO»

MynpTUMeauiiHAS JIEKLIUOHHAS ayAUTOPHS

2 | KomnbroTepHslii kitacc

11.3. TunoBble KOHTPOJIBHBIC 3aIaHUS MIIX HHBIE MATCPHAIIBI.
Bomnpocs! (3agaun) 1u1s 9Kk3aMeHa Mpe/cTaBieHbl B Tadmuie 15.




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

HBIX AJITOPUTMAxX IMOUCKa

3. ®parMeHT MaTeMaTU4YeCKOro anmapara, OTHOCSIIUICS K HCKYCCTBEH- IIK-9.V.1
HBIM HEHPOHHBIM CETSAM
4. DparmeHT 3anucu oTHocHuTCs kK Metoay K-Ommxkaiimux coceneit IIK-9.Y.1
5. Dopmyna pacyéTa METPUKH <HA3BAHUE™> I1K-9.B.1
6. OrnpeneneHue KIacTepu3aluy, KIacCH(pUKAIUY, PEIPECCHU I1K-9.3.1
7. Yro Takoe OYCTUHT, OETTHHT OIIK-2.3.1
8. Teopema baiieca 11K-9.3.1
9. Bup! GyHKIuMiA akTHBaIMu T1K-9.V.1
10. Tepmunosnorus HanpasiaeHuid A OIIK-2.B.1
11. CocraBHBIE YaCTH SKCIEPTHON CUCTEMBI OIIK-2.Y.1
12. DyHKIMOHAJ NAKETOB MHTEJUIEKTYaJIbHOIO aHaJIN3a JaHHbBIX VK-2.B.3
13. Bubnmoreka o pabore ¢ MaIIMHHBIM 00y4eHHEM YK-2.¥.3
14. Kaxoii Tun 3agay pemaet Meton K-cpenuux VK-2.V.1
15. UYro Takoe TecToBasi BEIOOpKaA OIIK-1.B.1
16. Dopmya HOpMATH3ALHU OIIK-1.B.1
17. Iudpopoii uHCTpyMeHTapHii a1 aHanu3a BigData IK-1.¥.3

U T.J.

IlepeueHp TeM KOHTPOJBHBIX PabOT IO AWUCHUIUIMHE OOYYarOUIMXCS 3a09HOH (hOPMBI
00y4eHust, IpeicTaBIeHs! B Tabuuie 19.

Tabauua 19 — IlepeyeHb KOHTPOJILHBIX pabOT

Ne i/t

IepeueHb KOHTPOJIBHBIX PaboT

He npexycmoTpeno

Kon
No i/mt [lepeuens Bompocos (3a1a4) I SK3aMEHA —
1 [TonsTre, 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 Onmkaiiiix coceneit. Hanmuure anroput. IIK-9.V.1
S. CHIDKEHHS pa3MEPHOCTH UM paH)KUPOBaHUsl AaHHbIX. [Ipumep. IIK-9.Y.1
6. Mertpukn B 3a7ja4aX MalIHHHOTO ?queﬂn;{, [Ipusenure npumep pac- K91
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 T1K-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 npeameTHoi obnactu. IMo € BBIOOpK IIpume YR-2..1
. nucaine npeameTHoi odmacti. [onsrie BbiGOpKH, BubL. [ipumep. | o "n )
16. AmncambOneBbie MeToAibl 00yueHus. [Ipumep. OIIK-1.B.1
17. Hopmanu3zanus u ouncTka gaHHbix. [Ipumep. TIK-1.Y.3
13. IIpusennte npumepsl 6ubimorek PYTHON mno paGoTe ¢ MallIMHHBIM MHK-1.Y 3
o0y4yeHueM

Bomnpocs! (3aaaun) ams 3adera / audd. 3aueTa npeacrasieHsl B Tabuuie 16.
Tabmuna 16 — Bonpocs! (3aaun) amst 3adera / iudd. 3auera

Kox

Ne /it Ilepeuens BompocoB (3amau) mis 3aueta / qud@. 3aueta
P P (sapas) 1 s HHJMKaTopa

YueOHBIM IUIaHOM He NPEeyCMOTPEHO

Ilepeuens TeM Uit KypcOBOTO MPOEKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI mpea-
craBJieHbI B Ta0mIe 17.
Ta6nuua 17 — [lepedeHs TeM JJisi KypCOBOTO MPOSKTHPOBAHHS/BBIIOIIHEHHUS KYPCOBOW paboThI

No /it IIprMepHBlii epedeHb TeM I KYPCOBOTO IIPOSKTHPOBAHHUSI/BBITTOTHEHHUS
B KypcoBOH paboThI

Y4eOHbIM MIIAHOM HE IPElyCMOTPEHO

Bompocs! st TpoBeeHUsT TPOMEKYTOYHOW aTTECTAllMd B BUJE TECTUPOBAHUS Mpe[-
craBJieHbI B Ta0mIe 18.

Ta6nuua 18 — [IpuMepHBIi iepedeHb BOIIPOCOB ISl TECTOB

Ne N Kon
ITpumepHSBIii HepedeHb BOIIPOCOB UL TECTOB
/1 HMHIUKaTOpa
1. MeTozb! OCHOBaHBI Ha alIrOPUTMaX METPUUECKOH KIACCH(HKALUN IK-9.Y.1
Metobl 0OHApyKEHHS 3aKOHOMEPHOCTEH, OCHOBAaHHBIE Ha JIPEBOBUI- IK-9.Y.1

11.4. Meroauueckue  MaTepHanbl,  ONPEACNAIONIME  IPOLELYPHI
UHJIMKAaTOPOB, XapaKTEPU3YIOMUX dTamnbl (OPMHUPOBAHUS KOMIETEHIUIA,

OLICHUBAHHUS
cojepikarcsi B

JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, permameHTHpYIOUIMX TOPSAOK M  MIPOLEnypy
IIPOBEJCHUS TEKYIIEro KOHTPOJIS yCIICBAEMOCTH M IIPOMEKYTOYHON aTTecTalluy 00yJaroIuXcst

I'VAIL

12.  Meroauueckne yka3aHus Ui 00yJaronuXcs 0 OCBOCHUIO TUCIUTIIHHBI
12.1. Meroauueckue yka3zaHdsi sl OOy4YarOLIMXCS MO OCBOCHHIO JIGKIHOHHOTO
Marepuana.
OCHOBHOE Ha3HAUCHHE JIEKIIMOHHOTO MaTephajia — JIOTHYECKH CTPOITHOE, CHCTEMHOE,
riy0OKOe U SCHOE U3JIOKeHHe ydeOHoro Matepuana. Ha3HaueHre cOBpEeMEHHOM JIEKIIMU B paM-
Kax JAUCLUUIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO HH(POPMAILHIO 110 TeMe, a B OCBOCHHH (yHa-
MEHTAIBHBIX MPOOJIEM JHUCIUILTUHBI, METOJOB HAyYHOTO TO3HAHWS, HOBEHIIHMX JOCTYKECHHM
Hay4HO! MbICTH. B yueGHOM Ipoliecce JIEKIHs BHITOIHIET METOA0IOTMYECKYH0, OPraHu3alioH-
HYI0 ¥ MH()OPMALMOHHYIO (QYHKIMHU. JIEKIMs pacKphIBacT MOHATHHHBIN anmapaT KOHKPETHOM
obnacTu 3HaHHs, €€ MpoOJIEMBbI, JaeT LEeIbHOE NPEICTABICHHE O JUCIHUIUIMHE, IOKa3bIBACT B3a-
HMMOCBSI3b C IPYTUMHU IUCHUTUTHHAMH.
[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOIINMICS JCKIIMOHHOTO MaTepuaa:

— TIOJTy4€HHE COBPEMCHHBIX, LEJIOCTHBIX, B3aHMMOCBSA3aHHBIX 3HaHHﬁ, YpPOBEHL KOTO-
PBIX OIIPEACIIACTC 11eJICBOM yCTaHOBKOFI K KOKI0H1 KOHerTHOﬁ TEME,

— TIOJIy4€HHUE OIIbITa TBOp'-ICCKOfI pa60T1>1 COBMECTHO C IIpe€rnoaaBaTeyicM;

— pa3BuTHe NPOPECCHOHATBLHO-ICIOBBIX KA4yecTB, JIOOBU K IPEIMETy M CaMOCTOS-
TEJILHOTO TBOPYECKOTO MBIIIIEHHUS.
— MOsBJICHHE HEOOXOJMMOT0 HHTEpeca, HEOOX0AUMOTO /ISl CAMOCTOSTENIbHOM PaboThI;
— TOJyuYeHHE 3HAHWH O COBPEMEHHOM YpPOBHE Pa3BUTHS HAyKH M TEXHUKH U O IPOTHO-
3€ MX pa3BHUTHs Ha OJDKaMIINe TOIbI;




— HAay4HThCSA METOJIMYCCKH 00padaThIBATh MaTepHAI (BBLACIATH [TTaBHBIC MBICIIH U IIO-
JOKEHHUS, IPUXOJUTH K KOHKPETHBIM BBIBOJ[AM, IOBTOPATH UX B Pa3IMYHBIX (GOPMyIHPOBKAX);

— IOJIy4YCHHE TOYHOrO IOHMMAaHHS BCEX HEOOXOJUMbIX TEPMUHOB U OHATUH.

JIeKIMOHHBII MaTepHal MOXKET COMPOBOXKIATHCS JIEMOHCTpALUEH CIalioB U UCHOIB30-
BaHHEM Da3JaTOYHOrO0 MaTepuana NMpH MPOBEACHHM KOPOTKUX JHMCKYCCHil 00 0COOEHHOCTSIX
IIPUMEHEHHS OTJIENbHBIX TeMaTHK 110 JUCIUILIHHE.

CTpyKTypa mpeJocTaBIeHuUs JICKIHOHHOTO MaTepuana:

—  HB3JI0XKCHHUE TEOPETHUECKHUX BOIIPOCOB, CBSI3aHHBIX C paCCMAaTPHBAEMON TEMOMH;

—  000011IeHUe U3]10)KEHHOTO MaTepuana;

—  OTBETHI Ha BO3HHUKAIOIIUE BOIPOCH! I10 TEME JICKIIUH.

12.2. Meronuueckue yka3zaHus Ui 00y4Yarolxcst 0 Y4acTHIO B CEMUHapax
He npexycmotpeno

12.3. Meroauueckue yka3zaHHs A OOydYaroIUXCS II0 MPOXOXKICHHIO IMPAKTHYECKUX
3aHATUI

[pakTuueckoe 3aHATHE SBISETCS OXHOM M3 OCHOBHBIX ()OPM OpraHM3aluu yueOHOro
TIpoIiecca, 3aKII0YAI0IIAsCS B BBIIOJHEHNH 00yJYaroMIMMUCS 0] PyKOBOACTBOM IIPETIOIaBATEIs
KOMITJIEKca Y49eOHBIX 3a/laHHH C IeNbI0 YCBOCHHS HAyYHO-TEOPETHUECKUX OCHOB Y4eOHOH Ivic-
LUIUIUHBI, IPHOOPETEHNs] yMEHUH M HaBBIKOB, OMBITA TBOPUYECKOW JIESITEIbHOCTH.

Lenpro mMpakTUYECKOTO 3aHATHS JUI 00yJarOLIEerocs SBISETCS IPUBUTHE 00YyYaroIUMCs
YMEHUH M HaBBIKOB MPAKTUYECKOM AeSITeIbHOCTH MO U3y4aeMOi TUCIMILIHHE.

[Tnanupyemsle pe3ysnbTaThl IPH OCBOSHHH 00Y4aIONMMCS IPAKTUYECKHUX 3aHATHH:

—  3aKpeluieHue, yriyOJeHHe, pacliipeHne U JIeTaau3auus 3HaHUH MPU PeIIeHUH KOH-
KpETHBIX 3371a4;

— Ppa3BHUTHE ITO3HABATENIBHBIX CIIOCOOHOCTEH, CAMOCTOSATEIbHOCTH MBIIUICHHS, TBOPYE-
CKOW aKTHBHOCTH;

— OBJIAJICHNE HOBBIMH METOJAMU M METOAWKAMH M3Y4EHHs KOHKPETHOW y4eOHOU uic-
IUTUTHHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS MOJYYCHHBIX 3HAHUU IS BBI-
MOJIHEHHUS 3aJaHUI;

— o0ecrieyeHHe PalMOHAIBHOTO COYETAHHUs KOJUIEKTUBHOW W MHIMBHIYalbHOH (HOpM
o0y4eHwusl.

TpeboBaHus K MPOBEACHUIO MPAKTUYCCKHUX 3AHITUN

B Hauasie mpoBeeHUsT KaXIOro MPaKTHYECKOTO 3aHSITHs MpernojaBarellb H3Jaract Teo-
peTHYecKuii MaTepHal 1o COOTBETCTBYIOLIEH TeMe WM CChlIaeTcs Ha TeMbl Jekuuil. [locie 3to-
ro O0y4aroluiics MoJIy4daeT 3aJaHue MO MPaKTHYECKOMY 3aHsATHIO. [lepes BhIOIHEHHEM 3a/a-
HUS 00ydYaroIeMycsl clielyeT BHUMATEIbHO O3HAKOMHTHCS C METOJUYECKHMH YKa3aHHAMH IO
€ro BBINOJHEHUIO. B cooTBEeTCTBUH C 3aaHueM O0ydYaromuiics DOJKEH HOATOTOBUTH HEOOXO-
JUMBIE JaHHbIC, MaTepHaNbl, BBIIOJIHUTH TpeOyeMmble NCWCTBUH M MPOLEAYPHI, MOIYYUTh pe-
3yJIBTaThl WIX MOATOTOBUTH MaTEepHal Ul OTYETA, IIPOJIEMOHCTPUPOBATh PE3YIIbTaThl IIPETIoa-
BaTEJII0 U OTBETHTH HA BOMPOCHI MPETOIaBaTeIsl.

12.4. Meronuueckue yKa3aHusl Ui OOYYaroOIIMXCS IO BBIMOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BbINOIHEHUS 1a00PaTOPHBIX padOT OO0yYarOIIUiics NODKEH yIiIyOWTh M 3aKpe-
NUTH 3HAHUS, NPAKTHYECKHE HABBIKH, OBJA/ICTh COBPEMEHHONW METOAMKOMN U TEXHUKOH IKCIEpH-
MEHTa B COOTBETCTBHH C KBAJIH(PUKAIIMOHHON XapaKTEpUCTHKOH oOydaromerocs. BrimonHenne
71a00pATOPHBIX PabOT COCTOUT M3 AKCIIEPUMEHTAITBHO-IIPAKTHYECKON, pacUeTHO-aHATUTHIECKON
YyacTeil U KOHTPOJIBHBIX MEPOIIPUATHI.

BeinonHeHne 1a00paTOpHBIX PabOT 00ydaroUIMMCS SIBJISETCS HEOTHEMIIEMOW YacThIO
M3YYCHHS UCLHIUIMHEL, ONPEae/sieMON y4eOHbIM [UIAHOM, M OTHOCHTCS K CpeicTBaM, obecme-
YHBAOIIUM PELICHHE CIEAYIOINX OCHOBHBIX 3a/a4 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB HCCIICIOBAHUS IPOLECCOB, SBICHUI U OOBEKTOB, H3ydae-
MBIX B paMKaX JaHHOH AUCIUILUINHBL;

— 3aKpeIUICHHe, Pa3BUTHE M JETalM3allis TEOPSTHYCCKHX 3HAHMM, MOJIYYCHHBIX Ha
JICKLMSIX;

— TOJyYeHHE HOBOM MH(OPMAIIMH 10 H3y4aeMO! TUCIUILIHHE;

— npuoOpeTeHHe HaBbIKOB CAMOCTOSITENIBHOM paboThl ¢ J1abopaTOpHBIM 000PYI0BaHH-
eM u nprubopamu.

3ananue ¥ TpeOOBaHNS K IPOBEACHUIO J1a00paTOPHbIX paboT
3ananue Ha 1abOPaTOPHYIO PadboTy GopMHUPYETCs] MHANBUIYAIBHO /s KKIOTO CTY/ACHTA.

B ocHoBe mpoBezeHust 1a00paTOPHBIX PadOT MOJNI0KEHA KOHLEIIIHS PA3BUTHSI CAaMOCTOSTEIbHO-
CTH, TBOPYECTBA, KPEATHMBHOCTH, OTBETCTBEHHOCTH 3a IOJYyYCHHBIC PE3yJIbTAThl M PELICHHUS.
Kaxxnast tabopaTopHast pabora NPEACTABISAETCS K 3aIUTe KaK pealbHas MHANBUAYAIbHO BbI-
MOoJHEeHHas 3a1a4ya(u). [IpuHUMaeTCst 1 OLIEHUBACTCS IPENoAaBaTeeM B HEPBYIO OYepesb ¢ Ho-
3UIMU TParMaTHUKH, MPAKTUKH PUMEHEHHsS M NePCOHAIbHON OTBETCTBEHHOCTH 3a IPOJIEIIaH-
HYIO paboTy M NPEJCTABICHHBIE PE3YJIbTATHI.

OO0s13aTebHBIMUA MEPOIIPHATUSIMU SIBISIOTCS: YCTAHOBKA YKa3aHHOTO IMTPOrPAMMHOT0
obecrieueHus1, 3HAKOMCTBO CO CIIPAaBOYHBIMU M METOAWYECKUMHU MaTepranamu. JlabopaTopHas
paboTa BBIMONHSIETCS Ha KOMIBIOTEpaX B ayIUTOPUAX Kaeaphl MK Ha JINYHOM 000pYIOBaHUH
(HOYTOYKH, KOMITBIOTEPHI, IUIAHIIETH U T.1.).

Crpykrypa 1 hopma oTyera o 1abopaTopHoi padore

Ot4eT 0 BBINOJHEHUH JIAOOPATOPHON PabOThI JOMKEH BKIIOYAThH CIICAYIOIINE TO3UIHH:
MOCTAHOBKY 3aJ1a4M, ONMCAHUE MCCIEAYEeMOH NPeAMETHOH 001acTH, MOIAroBoe OMMCaHUe TeX-
HOJIOTMH BBIMOJIHEHHS C HEOOXOANMBIMH KOMMEHTAPHUSIMH K pa3paboTaHHBIM 00bEKTaM KOH(HU-
I'ypauuH, pe3yJIbTaThl U BHIBOJIbL.

TpeboBanus k odopmieHnIo oTyera o 1adbopaTopHoii paboTe

Conepxanue u opopmiieHre paboThl CIeIyeT BBIMOIHATh B COOTBETCTBUHU C TPEOOBaHM-
MU T'OCTos. JeiicTByromas cucrema CTaHJapTOB TVYAII HaXoOATCs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc

12.5. Meroauveckue ykasaHus sl 00y4aIOIMXCsl O IPOXOKICHHIO KyPCOBOIO HMPOEK-
THPOBAHUS/BBIMOJIIHEHHS KyPCOBOM pabOThI
He npenycmotpeno

12.6. Meroauueckue yKa3aHus Uil 00y4aroLUIMXCs 110 MPOX0XKICHUIO CaMOCTOSTEIIbHOM
paboTel

B Xo/1e BBIMONHEHUS] CAMOCTOSITENBHOW PabOTHI, 00YUYArOLIUICS BBIIONHSICT PaboOTy MO
3aJaHUI0 M IPH METOAUYECKOM PYKOBOJCTBE IIPEIOJaBaTeNs, HO 63 ero HeloCPEeACTBEHHOIO
yuacTusl.

Jns oOyuaronxcs mo 3a04HOi (opMe 0OyueHHsi, caMOCTOSTeNIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOIBHYIO PaboTy.

B mpomnecce BBHIIOIHEHUS CaMOCTOATENBHOH paboThl, y obydaromerocs GopMupyercs
LesIecoo0pa3Hoe MIaHUpOBaHHE PaboYero BpEMEHHU, KOTOPOE MO3BOJISIET UM Pa3BMBAaTh yMEHUs
U HaBBIKM B YCBOCHHH M CHCTEMAaTH3alMH HPHOOPETacMBIX 3HAHUI, 0OecreunBaeT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B IIEPUOA 00YUSHHsI, IOMOTaeT MOJTyYHTh HAaBBIKH MOBBILIEHHUS Ipodec-
CHOHAJILHOTO YPOBHSI.

MeToau4ecKMMH MaTepuagaMy, HANpaBIAIONIUMU CaMOCTOSTENbHYI0 padoTy oOydaro-
LIMXCS, SABISIOTCA y4eOHO-METOJUYECKHI MaTepuai o JUCUUILIMHE U METOIUUYECKHE yKa3aHUs
IO BBITIOJTHEHHIO KOHTPOJIBHBIX PadoT (U1 00yYaromuXcs 10 3a09HOI (opMe 00ydeHHS).



12.7. Meronuueckue ykasaHus Ui OOyYarOIIMXCS MO MPOXOXICHUIO TEKYIIEro KOH-
TPOJISL YCIIEBAGMOCTH.

Texymuii KOHTPOJIb yCIEBaEMOCTH MpeIyCMaTpUBaeT KOHTPOJIb KauecTBa 3HAHUI 00y-
YaOLIUXCsl, OCYIIECTBIIEMOTO B TEYEHHE CEMECTPa C LEJIbI0 OLICHUBAHUS XO/a OCBOCHUS JIVIC-
LUIUTAHBL.

Tekymuii KOHTPOJIb OCYIIECTBISIETCS B BUJIE IPOBEACHHUS 3aLUThI JIAOOPATOPHBIX PadoT
¥ TEMAaTHYECKOTO OIpoca MO MPEACTaBICHHBIM MaTepuaiaM U pe3ysbTaTtaM IpakTuku. Jlabopa-
TOpHasi paboTa OLleHMBAETCs 3auCT/HEe3aueT.

CucreMa OLCHOK IIPH TPOBEASHUH TEKYILLIEro KOHTPOJISI OCYIIECTBIISIETCS B COOTBETCTBHU
¢ TpeboBanmsamME [lomoxenuit «O TeKymeM KOHTpOJIE yCIIeBAEMOCTH M IPOMEXYTOYHOH aTTe-
cTaiuu cTyaeHToB u acnupanToB ['YVAII, oOy4arommxcs mo oOpa3oBaTeibHBIM IpOrpamMMam
BhIcIIero oopaszoBaHus» U «O MORYIBHO-PEHTHHTOBOM CHCTEME OLIEHKHM KadecTBa yueOHOH pa-
60TsI cTynenToB B ['Y AlT».

12.8. Meroauueckne ykazaHUs JUIS OOydarolIUXcs 110 IPOXOXKICHUIO MPOMEKYTOYHOH
aTTeCTalWN.

[MpomexyTounas arrectauusi oOy4aroIMXCsl NPEIyCMAaTPUBAET OLEHHUBAHHUE MPOMEXY-
TOYHBIX M OKOHYATEIBHBIX PE3YJIbTaTOB 00ydeHHs 1o auciumuinHe. OHa BKIIIOYAeT B ceds: K-
3aMeH — ()opMa OLEHKH 3HAHWH, MOJYYCHHBIX 00yYarolMMCsl B IPOLECCe U3ydeHMs! BCeH Jiuc-
LMIUIMHBI MJIM €€ YacTH, HAaBBIKOB CAMOCTOSTEIbHON PaboThI, CIIOCOOHOCTH MPUMEHSATh MX IJIs
pELICHUs MPAKTUYECKHUX 3a7ad. JK3aMeH, KaK MPaBWIO, IPOBOJUTCS B MEPUOJ] SK3aMECHAIMOH-
HOI CecCHM M 3aBepIIACTCs aTTECTALMOHHON OLEHKON «OTIMYHO», «XOPOLIOY», «yIOBIETBOPH-
TEJIFHOY, «HEYIOBICTBOPUTEIILHOY.

Cucrema OLEHOK NPH NPOBEACHHH IPOMEXYTOYHOH aTTECTAllMU OCYILECTBIISCTCS B CO-
otBeTcTBHH ¢ TpeboBanusMu [lonoxkennit «O TekyleM KOHTPOJIE YCIEBAEMOCTH M IPOMEXY-
TOYHOH aTTectanuu cryaeHToB ['YAIl, oOyuaromuxcst o IporpaMmsl BBICHIEr0 00pa3oBaHUSD)
u «O MOAyIbHO-PEHTHHIOBOI CHCTEME OLIEHKH Ka4yecTBa y4eOHOH paOoThl CTYACHTOB B
T'VAID».

Jluct BHeceHHUs n3MEHEHUH B pabovyI0 MPOrpaMMy JHUCIUILTHHBL
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