MHHHCTEPCTBO HAVKH 1 BEICIIIETO OBPA30BAHIS POCCHIICKOM
OEJIEPALTIN

(enepanbHOE TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
obpazoBaHus
"CAHKT-IIETEPBYPI'CKII1 TOCYJAPCTBEHHBII YHUBEPCUTET
ADPOKOCMUMYECKOI'O ITPUBOPOCTPOEHN A"

Kadempa Ne 41

YTBEPXJIAIO
PyxoBoautens 06pa3oBaTeabHOIT IpOrpaMMbL

JIOII.,K.T.H.

JIucr cornacoBaHus paGO‘ICﬁ IpoTrpaMMBbl JUCHUTIINHBI

IIporpammy cocTaBmi (a)

JIOIEHT, K.T.H. = K.b. 'ypHOB

(ZI0JKHOCT, y4. CTeTIeHb, 3BaHIle)

E.JL Typnenxkas

(IOIDKHOCTB, Y. CTEIIeHb, 3BaHMHE) (ommcs, nata) (MHHIHAIEL, (paMILIIs)

IIporpamma ogo6peHa Ha 3acenanuu Kadeapbt Ne 41

«20» mast 2026 r, mpotokon Ne 10-2025/26

(MHHIHATEL, (aMILIILT)

-

e (/V </ (mormice)
«27» mast 2026 T

PABOYAS ITPOTPAMMA JIUCHHUITJIMHBI

«HCKyCCTBeHHLII:I UHTEJJIEKT B pEIICHUNA HHXXCHEPHBIX 3a1a9»
(HariMeHOBaHIe JNCIIIIIHHBI)

3aBenyromuii kKadeapoit Ne 41
JLT.H.,ipod. ‘ I'.A. KopxaBux
(y4. cTereHb, 3BaHIe) (moammck, nata) (MHHIMABL, (paMIIIT)

3amecturens qupekTopa HHCTUTYTa Nod ¥ MeTopiueckoii pabore

JIOIL.,K.T.H. A.A. DomeHKoBa

Kox HalipaBJICHUA [TOJITOTOBKH/

09.03.03

CIICONaJIbHOCTHN

HaumeHoBaHue HalipaBJICHUSA
HO}IFOTOBKI/I/ CII€HAJIBHOCTH

Tpuxnagaas nadpopmartika

HaunmeHnoBaHue HaHpaBJ’IeHHOCTH/

HpHKﬂaHHOﬁ HCKyCCTBCHHLIﬁ HUHTEJUJICKT U HayKa O JaHHBIX

CIIeI N3N
®Dopma 06yueHus 3a04Has
Ton mpuema 2024

Cankr-IlerepOypr— 2026

(II0JDKHOCTS, Y. CTENeHb, 3BaHHE) Mnommcs. jara) (MHHIMATBL, (paMIIIs)



AHHOTaNINA

Jucuumnnuna «VcKycCTBEHHBIH MHTEIJIEKT B PEIICHUHM WH)XCHEPHBIX 3a/1a4y» BXOIUT B
00pa3oBaTeNbHYI0 MPOTPaMMy BBICIIETO OOpa3oBaHHS — NporpamMmy OakamgaBpuara IO
HampaBjeHuto  moarotoBku/  crenuanbHOCTH  09.03.03  «Ilpukmagnas uHOpMaTHKA»
HanpasienHoctd «llpuknagnas wHpopmatuka B uHPOpMauuoHHON cdepe». [ducuurmimnna
peanmmu3yetcs kadenpoit «Ned1y.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIINX KOMITCTCHIIHN:

[IK-13 «crmocoOHOCTh MPUMEHSTh CHUCTEMHBIM IMOAXOJ M MaTEeMaTHYECKUE METOIbI B
dbopManm3aum penieHus MPUKIATHBIX 33aW)

[IK-14 «CrnocoGHOCTh HCIMONb30BaTh 3HAHHUE OCHOBHBIX METOJIOB HCKYCCTBEHHOI'O
WHTEIJICKTa B TOCIEAYIONIEH NPOPECCHOHANBHON MCSITENIFHOCTH B KAueCTBE HAyYHBIX
COTPYIHUKOB, IpernojaBaTesieil 00pa3oBaTENbHBIX OpPraHMU3alMii BBICHIETO 00pa3oBaHUS,
WHXXEHEPOB, TEXHOJIOTOBY

CopepxaHue TUCHMILUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBA3aHHBIX ¢ (hopmanu3anueit
WHXXEHEPHBIX 3ajad, MOJATOTOBKOW M aHAJIM30M JIAaHHBIX, TTOCTPOCHHUEM MOJENICH MaIIMHHOTO
oOydyeHHss U HEHPOHHBIX CeTeil, OIEHKON KadecTBa MHTEUIEKTYaJIbHBIX  MOJeIeH,
WHTEpIpeTalel pe3yabTaToB M NPUMEHEHHEM METOJIOB MCKYCCTBEHHOTO HWHTEIUIEKTAa IpHU
pEIIeHNN TPUKIIATHBIX HHXKEHEPHBIX 3a/1a4.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpraHU3AINH
yueOHOro mpoiiecca: JIEeKIUU, TPAKTUIECKHUEe 3aHATHsI, JabopaTopHbIe paboThl, CAMOCTOSITeNbHAS
pabota 00y4aromerocsi, BBIIOJIHEHNE KOHTPOJIBHOW PabOThl O0YYAIOIIMMUCS 3a09HON (HOPMBI
o0OyueHusl.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHASI aTTecTalus B popMe IK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOCHHS AMCIIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX €AUHUIbI, 144
Jaca.

S3pIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. IlepeuyeHb MIaHUPYEMBIX PE3YIbTATOB OOYUEHUS 110 TUCLMILIIMHE

1.1. Denu npenogaBaHus TUCUUILTAHBI
Llenbto mpernoiaBaHus JUCLMILIMHEI SIBIIsETCS (pOopMUpOBaHUE y 00yJarouXcs 3HaHUM, yMEHUN
U TIPAKTUYECKUX HABBIKOB IMPHMEHEHHsS] METOJOB HMCKYCCTBEHHOTO WHTEIUIEKTa, MAIIMHHOTO
o0y4yeHMs] M aHalM3a AAHHBIX JUId (opMallu3aliy, UCCIEIOBAHUA M PELICHUsS WH)KEHEPHBIX
3agad. JlucuuruimHa HarpaBieHa Ha OCBOCHHE IOJXOJI0B K IMOATOTOBKE MH)KEHEPHBIX JAaHHBIX,
IOCTPOCHUIO MOJieNel KIacCU(pUKALMU U Perpeccur, 0Oy4YEeHUIO MPOCThIX HEWPOHHBIX CETEH,
OLIEHKE KAa4ecTBa MOJyYCHHBIX PEUICHUH W MHTEPIPETALUU PE3yIbTaTOB C YIETOM TpeOOBaHUI
HPUKIIAJHON PO eCcCUOHAIBHON AEATEIbHOCTH.

1.2. JlucuumiuHa  BXOOUT B COCTaB  4acTH, (QOpMHpPYEeMOW  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BBICIIEr0 00pa3oBaHus (Jajee —
OI1 BO).

1.3. IlepedeHb IIaHUPYEMBIX PE3Yy/IbTaTOB OOYUYEHUS O JUCLUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTrataMu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI OOydaroUuiics AOKEH 00janaTh CleIyOLUMU
KOMIIETEHIIMSIMUA HJTH WX 9acTsAMHU. KOMIeTeHIINM ¥ MHAWKATOPBI UX JTOCTHIKCHHUS TIPUBEICHBI B
Tabimue 1.

Tabmuua 1 — [lepedeHp KOMIIETEHIMIA U HHIMKATOPOB MX I0CTHKEHUS

Kox u
Kareropus (rpynna) Kom n HauMeHoBaHME MHIUKATOPA JOCTHIKESHUS
HanMEHOBAHUE
KOMIIETEHIINHU KOMIIETEHIINHU
KOMIIETEHIINHU
I1K-13 crnoco6uocts | [1K-13.3.1 3HaTh MOAXOABI M 0a30BEIE METOIBI
MIPUMEHSATD pElIeHUs] HayYHO-UCCIIEI0BATEIbCKHUX 3a/1a4 B

CUCTeMHBIN NOX0]] | 00nacTu HH(GOPMAIIMOHHBIX MTPOLIECCOB U CUCTEM
[IpodeccuonaibHble | © MATEMATHYECKUE [TK-13.Y.1 yMeTh OCYIIECTBIATH (HOPMATU3AIILIO

KOMIIETEHIIUH METO/IbI B 3aJ1a4y UCCIIeI0BaHMs HH(POPMAIIMOHHBIX
dbopmanuzanuu MIPOIIECCOB U CUCTEM
peLeHust [1K-13.B.1 Bnanerp HaBbIKaMU PEILLICHUS 33724

MNPUKJIAAHBIX 3aaa4 aHaJIn3a HHq)OpMaHI/IOHHI)IX MMponeCcCoOB U CUCTEM

I1K-14 CiocoOHOCTE
HCIIONB30BaTh 3HAHUE
OCHOBHBIX METOLOB

HCKYCCTBEHHOTO
MHTEJUIEKTA B
. IIK-14.Y.1 yMeTh NpUMEHATh METO/IbI MAIIUHHOTO
Hocyeiyronien
HPO(hECCHOHAbHOM 00y4eHUs, IIOATOTOBKH JAHHBIX M HHTEPIIPETALUH
[podeccuonanbueie | P pe3yNbTaToB

JACATCIBbHOCTU B
Ka4€CTBEC HAYYHBIX
COTpPY/THUKOB,
npenojasaTeen
00pa3oBaTeNbHBIX
OpTaHM3aIMi BBICIIETO
oOpa3oBaHus,
WH)KEHEPOB, TEXHOJIOTOB

KOMIICTCHIIN
I1K-14.B.1 BnageTs TEXHONOTHUAMH pa3pabOTKU

(MoMduKaLMK) pelIeHNi MAaIIMHHOTO 00yUYeHHUs

2.  Mecro nucuuniussl B cTpykType Ol

HucnunnuHa MoxkeT 6a3upoBaThCs Ha 3HAHUSIX, paHEee TPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYEHHUH CIIENYIOIIMNX AUCLIUTIINH:

— «MaremaTuka,

— «lIporpammupoBanue»,

— «bas3nl TaHHBIX Y.

3HaHUs, TMOJYyYEHHbIE NPU HM3YyYEHWU Marepuana JaHHOM JAMCHMIUIMHBIL, MUMEIT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS MIPU U3YYEHUH IPYTUX AUCLUILINH:

— «UMHTennekTyanbHbIN aHATU3 JaHHBIX,




— «[IpoexTupoBanue HHPOPMAIMOHHBIX CHCTEM),
— «BrimmyckHas kBaMpuKaMOHHAs padoTay.

3. O0BeM u TPYIOEMKOCTb TUCIHUILIAHBI
Jannapie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUJIOB Y4eOHOM
paboThI 1O TUCIUILINHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B
Tabnuie 2.

Tabmmua 2 — O6beM U TPYAOEMKOCTh TUCIUILIHHBI

TpynoemMKocTb 1o
Bun yueGHO# paboThI Bcero ceMecTpaM
NelO
1 2 3
Oowan mpyooemKocnb OUCYUNIUHBL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 12 12
AyoumopHnuie 3anamus, BCEro vac. 16 16
B TOM YHCIIE:
nexru (JI), (gac) 4 4
npaktudeckue/cemunapckue 3anstus (I113), ] ]
(gac)
naboparopusie padbots (JIP), (dac) 4 4
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
CamocmoamenvHas paboma, Bcero (4ac) 119 119
Buo npomescymounoii ammecmayuu: 3a4er,
madd. 3ader, skx3ameH (3auer, [dudd. 3ay, JK3. OK3.
DK3.*%*)

*k o
[IpuMeuaHue:  kaHAMAATCKHI SK3aMeH

4. CopepxaHue JUCHUILINHBI
4.1. PacnpeneneHue TPyJTOSMKOCTH JUCIUILTAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U KX TPYAOEMKOCTh IPUBEIEHBI B Ta0IuUIe 3.

Tabmuna 3 — Pazgensl, TeMbl JUCHUIUIMHBL, UX TPYIOEMKOCTh

Jlexmu I13 (C3) JIP
Pazpensl, TeMBI TUCIHTLIHEL (aac) (aac) (aac) KII (gac) | CPC (gac)
Cemectp 10
Paszzien 1. OCHOBBI MCKYCCTBEHHOIO MHTEIIEKTA B HHKEHEPHBIX 33/1auax 1 1 0 20

Tewma 1.1. [TIoHsATHE HCKYCCTBEHHOTO HHTEIUIEKTA M MAIIMHHOTO O0YUCHHS
Tema 1.2. dopmanu3zanus MHXEHEPHOH 3a1a41 ¥ BBIOOP TUIA MOJIEIH

Paszzien 2. IloarotoBka n aHaIN3 WHKEHEPHBIX JTAHHBIX 1 2 2 25
Tema 2.1. ICTOYHHKN HHXXEHEPHBIX JaHHBIX U MPU3HAKH 00BEKTOB
Tema 2.2. OuncTKa, BU3yalnu3alys 1 IpeBapuTelibHas 00padoTKa JaHHBIX

Pa3zzen 3. MeTozsl KJIaCCHYECKOTO MAIIUHHOTO 00YIeHUS 1 2 0 25
Tema 3.1. AIropuTMBI KIacCU()UKALUK U PETPECCHN
Tema 3.2. MeTpuku KauecTBa M aHAIN3 OIIMOOK MOAENeH

Pasnien 4. HelipoHHble ceTH B MHKEHEPHBIX IPHIIOKEHUAX 1 2 0 25
Tema 4.1. ApXuTeKTypa UCKYCCTBEHHOI HEHPOHHOU CeTH
Tema 4.2. O0yueHne HEHPOHHOM CETH U OLIEHKA Pe3yJIbTaTOB

Pasznen 5. CpaBHenue Mozerneit u odpopmieHne nrxernepHoro M- 0 1 2 24
PpelIeHust

Tewma 5.1. Ilogbop runepnapaMeTpoB U CpaBHEHHE MOAEINeH

Tema 5.2. MHTepnperanus pe3yabTaToB 1 oopMICHHE HHKEHEPHOTO
BBIBOJIA

Hroro B cemectpe: 4 8 4 119

Urtoro 4 8 4 0 119




00ydJarmuMucs

[IpakTnueckas

MOATr0TOBKA
OnpeIeTICHHBIX

3aKJII0YacTCs B
TPYIOBBIX

BBITTOJTHCHUH
Oymyteit

HEIMOCPEeICTBEHHOM
GyHKIUHE,  CBA3aHHBIX  C

pohecCuOoHANBLHON JesTeNbHOCTDIO.

4.2. CopepxaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copepxanne pa3elioB U TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B TaOIHIE 4.

Taﬁ.lmua 4 — Couepmanne Pa3ae/ioB U TEM JICKITUOHHOI'0 IIMKJIA

Howmep pasnena

HasBanue u COAEPIKAaHUE PAa3ICIOB U TEM JICKIIMOHHBIX 3aHATHIA

OCHOBBI HCKYCCTBEHHOT'O MHTEIUICKTA B HH)KEHEPHBIX 3a/1a4ax. [I0HATHE HCKYCCTBEHHOTO
HHTEJUICKTa, MAIIMHHOTO O0YYCHHS U aHA/IM3a AaHHBIX. THIIBI HH)KCHEPHBIX 3a/a4:
KJIaccu(UKaIus, perpeccus, oOHapyxeHue aHoMaiui. dopManuzanus 3a1a4u, NPU3HAKH
00BEKTA, 11eIeBasi IEPEeMEHHAsl, OTPAHHYCHHS HH)KCHEPHOTO IPUMEHCHHSI.

INoxroroBka 1 aHAIIN3 HH)KCHEPHBIX JaHHBIX. VICTOYHUKY JaHHBIX B TEXHHYECKHUX CHCTEMaXx.
IMpomycku, BEIGPOCHL, IIyMbl, HEKOPPEKTHbIE n3Mepenus. KonupoBaHue KaTeropraibHbIX
[IPU3HAKOB, MAaCIITAOUPOBaHNUE, pa3/ieficHHe JAHHBIX HAa 00YJaIOIIyI0 U TECTOBYIO BEIOOPKH.

MeToab! KIIACCHYECKOT0 MAIIHHHOTO 00yueHHs. JInHeiHbIe MO/IENH, 1epeBbsl PEILCHH,
CITyJaiHblil J1ec, MeTO/ OMIKaNIINX coceeil, MeTOIbl KNacCH(UKALIMU U perpeccHu. MeTpuKku
KayecTBa: accuracy, precision, recall, F1-score, MAE, RMSE, R2.

Heiiponnsie cetu u cpaBuerne UU-pemennii. CTpyKTypa HSHPOHHOMU CETH, CIIOU, HYHKIIHI
aKkTUBaLMHK, QyHKIMA OTEph, onTuMu3aTopsl. [logbop runepnapamMeTpoB, CpaBHEHHE
KIIACCHYECKUX MoJieliell M HeHPOHHBIX CeTel, HHTepIpeTanusl pe3yabTaToB.

HGKHI/IOHHI)IC 3aHATUA MOTYT MPOBOJAUTHCA B HHTepaKTHBHOﬁ (bopMe C HCIOJIb30BAHUEM ACEMOHCTpaluu

CIIAi/I0B, YIPaBIsIeMO AUCKYCCHU M pa30opa yueOHBIX IPUMEPOB.

4.3. Ilpaktuyeckue (CEMUHAPCKUE) 3aHSITUS
Tembl mpakTHYECKUX 3aHATUH U UX TPYAOEMKOCTb IIPUBEICHBI B TAa0IHUIIE 5.

Tabmmma 5 — IIpakTuyecKkue 3aHsTHs ¥ UX TPYLOEMKOCTb

W3 Hux
Ne T o o TpynoeMkocTs, MIPaKTUYECKOH Ne pasnena
- MBI IPAKTUYECKNX 3aHATHI DOopMBI IPAKTHIECKUX 3aHATHI (aac) HoaroToBKH, (4ac) JTACTIUIT
JIHBI
Cem
ecTp
10
1 Dopmanu3anus HHKEHEPHOU Pa36op cuTyannoHHBIX 33124, 2 2 1
3a/1a4¥l ICKYCCTBEHHOTO TPYTITIOBAst TUCKYCCHUS
UHTEJIEeKTa U ONpeae/ieHe
THUIA MOJIENH
2 AHani3 KauecTBa MHKEHEPHBIX INpakTHyeckoe 3aHATHE C 2 2 2
JTAaHHBIX ¥ BBIOOP CIIOCOO0B DJIEMEHTaMH Kelica
pe1oOpaboTKH
3 Br10op anropurMa MaMHHOTO Penienne npukiIagHbIX 33124 2 2 3
00yueHHs H METPUK KauecTBa
JUIS 337129 KIacCH(pUKAINY 1
perpeccuu
4 IIpoekTupoBanue npocroit [pakTuyeckoe 3ausTue, pazdoop 2 2 4,5
HellpoHHOM ceTn n NIPUMEPOB
UHTepIIpeTalus pe3yIbTaToB
MOJIETIMPOBAHHUS
Bceer 8 8
0

[IpakTHyeckne 3aHATHS MOTYT IPOBOJHUTHCS B MHTEPAKTHBHON (hopMe: pelleHHe CHUTYalMOHHBIX 3ajad,
yueOHBII Kelic, TPyIIoBas AUCKYCCHs, pa300p pe3ysIbTaToB MOJEIUPOBAHUS.

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabsmua 6 — JJabopaTopHble 3aHATHSI U UX TPYJIOEMKOCTb

Ne W3 Hux Ne pasznena
W HamnmeHoBaHme 1a00paTOpHBIX paboT TpynoeMkocTs, (dac) MIPaKTUYECKOH JHCIIMTT
MOJITOTOBKH, (4ac) JIHBI
Cem
ecTp
10

1

IToaroToBKa IaHHBIX ISl PEIICHUS] MHKEHEPHOH 3a71auu MEeTolaMU 2 2 2




HCKYCCTBEHHOI'O MHTCJJICKTA

2 HOCTpOCHI/Ie MOJCIN NCKYCCTBEHHOI'O HHTEIUVICKTA, OLI€HKA Ka4eCTBa 2

Y MHTEPIIPETaLus Pe3yIbTaTOB

2 3,4,5

Bcer

4.5. KypcoBoe nmpoeKTHpoBaHHE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrodrenbHas padoTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh IPUBEICHBI B Tabuuiie 7.

TalGymia 7 — Buzsl caMocTosTe bHOM paboThI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 10,
Bua camocrositensHOM paboTh
qac qac
| 2 3

M3ydeHne TeopeTHIeCKOro MaTepHaa JUCIUILTHHEL

35 35
(TO)
Kypcosoe npoextuposanue (KI1, KP) 0 0
Pacuerno-rpaduueckue 3aganus (PI'3) 0 0
Brmonnenune pedepara (P) 0 0
TToAroToBKa K TEKyIIeMy KOHTPOJIIO YCIEBaEMOCTH 10 10
(TKY)
Jomamnee 3ananue ([13) 24 24
KonTtpossasie pabotsl 3a0unnKoB (KP3) 25 25
ITonroToBka K mpomexyTo4ynoii arrecranun (ITA) 25 25
Bcero: 119 119

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTIeUeHUs

JUISL CAMOCTOSITETTEHOM PabOThI 00YYAIONIMXCS IO TUCIHUIUIMHE (MOTYITIO)

yLIe6HO-MeTO)II/ILIeCKI/Ie MaTCepuaibl JJIA CaMOCTOSTEIbHOM pa6OTBI 06y11a101111/1xc;1 YKa3aHbl B

o.a. 7-11.

6. IlepeueHb MeYaTHBIX U AEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM NIpUBENIEH B Tabuie 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

Mudp/
URL agpec

bubnuorpaduueckas ccplika

KomnudecTBo 9K3eMITISpOB B
OnomoTeKe
(KpoMe IIeKTPOHHBIX IK3EMILISIPOB)

OBC / mevatHoe
W3/IaHue

T'yndemnoy U., benmxuo U., Kypsuis A. I'imybokoe oOyuenue. -
M.: IMK Ipecc, 2018.

OBC / meuatHoE
H3JIaHKE

Paccen C., Hopsur I1. IcKyCCTBEHHBIIT HHTEIUIEKT: COBPEMEHHBIH
moaxoJ. - M.: Buibsimc, 2017.

OBC / nmeuatHoe
H3IaHue

Xaiikun C. HelipoHHble ceTH: MOHBIHA Kypc. - M.: Bunbsamc, 2006.

OneKTpOHHBIH Boponnos K.B. Jlekiuu o MammHEOMY 00ydeHn 0. MaTepuaibl -
pecypc OTKPHITOrO y4eOHOTO Kypca.
DJeKTPOHHBIH Jokymenrtauus Python, NumPy, Pandas, Scikit-learn, PyTorch. -
pecypc
7. HepequL SJICKTPOHHBIX O6pa30BaTCJIBHLIX peCcypcoB
I/IH(i)OpMaHI/IOHHO-TeJIeKOMMyHHKaHI/IOHHOfI CETH <<I/IHTepHeT»

HepequL SJICKTPOHHBIX O6pa30BaTeJ'ILHBIX pPeCypCoB I/IH(I)OpMaI_[I/IOHHO-

TeHeKOMMYHHKaHPIOHHOﬁ CETH <<I/IHTepHeT)>, HCO6X0}II/IMBIX JJIsI  OCBOCHUS AUCHUIIIMHBI

npuBezieH B Tabnuue 9.



Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYPCOB HH(OPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTu «HTepHET»

URL anpec HanmenoBanue
https://scikit-learn.org/stable/ JoxymenTanus 6ubmoreku Scikit-learn
https://pandas.pydata.org/docs/ JoxymenTarus 6ubanoreku Pandas
https://numpy.org/doc/ JoxymenTanus 6ubanoreku NumPy
https://pytorch.org/docs/stable/in | loxymentanus 6ubmnotexu PyTorch
dex.html
https://archive.ics.uci.edu/ UCI Machine Learning Repository
https://www.kaggle.com/datasets | Kartasor oTkpbiThix HabopoB nanubix Kaggle Datasets

8. IlepeueHb MH(OPMAITOHHBIX TEXHOJIOTHIA
8.1. Ilepeyenr mporpaMMHOTO OOECIIEYEHUS, HCIIOJIB3YEMOr0 TPH OCYIIECTBICHUH
00pa3oBaTeNILHOTO MpoIecca [0 JUCIUILIHHE.
[Tepeuens ncCmosb3yeMoro NporpaMMHOTO 0OecrieueHHs peicTaBieH B Tadmuie 10.

Tabmuna 10— [lepeueHsr nporpaMmMHOTo 00€CIICUCHIS

Ne i/ HaunmenoBanue
1 Python 3.x
2 Jupyter Notebook, JupyterLab umu Google Colab
3 NumPy, Pandas, Matplotlib
4 Scikit-learn
5 PyTorch wim TensorFlow/Keras
6 LibreOffice nau Microsoft Office 11 HOArOTOBKY OTYETOB

8.2. Ilepeuenp WH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMbIX npu
OCYILIECTBIICHINH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

[Tepeuens WCTHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabymue 11.

Tabmuna 11— IlepeyeHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HammMeHnoBaHue

1 OnekrpoHHas HHOOPMAMOHHO-00pa3oBaTenbHas cpena ['YAIL
OneKTpOHHO-OMOIMOTeUHAsI CUCTeMa, TocTymHas o0ygatonmmcest ['Y AIT

3 Hay4unas snekrponnas 6ubinnoreka eLIBRARY.RU

9. MarepuanbHO-TeXHUYECKas O6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOM Uil  OCYILECTBIICHUS
00pa3zoBaTenbHOrO MpoIiecca Mo JUCHUIIINHE, PeICTaBlIeH B Tabumiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/n MaTepUaIbHO-TEXHUUECKOH 0a3bl (mpu HEOOXOUMOCTH)

1 HCKLH/IOHHS.H AyIUTOPHsL, OCHAILICHHA MMOCaA0OYHBIMHU MECTaAMU U CPEICTBAMU IEMOHCTPALIUN
yqe61—n;1x MaTepuajioB

MynbTUMeanitHas ayJUTOPUS C IPOSKTOPOM MIM HHTEPAKTUBHOMN MMAaHENbIO

3 KoMITbIOTepHBIi KITace ¢ MePCOHATBHBIME KOMIIBIOTEPAMH, TOCTYIIOM K ceTH VHTepHeT u
YCTaHOBJICHHBIM IIPOrPaMMHBIM 00eCIIeUeHHEM s aHAJIM3a JTaHHBIX
4 DnekTpoHHas HHGOPMAIIMOHHO-00pa30BaTeIbHAs Cpea Ul pa3MeIIeHUs yueOHbIX

MaTepUaJIOB, 3aJaHUH M OTYETOB 00YYAIOIIUXCS

10. OueHouHble cpeACTBa AJI MPOBEACHUS TPOMEKYTOUHON aTTECTAlUU
10.1. CocTaB OILICHOYHBIX CPEACTBMJISI TPOBEACHUS TPOMEKYTOUHOW AaTTECTALUH
oOyJaromuxcs Mo AUCHUIUINHE TPUBEACH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJISl MPOBEICHUSI MPOMEKYTOUHOM aTTecTalnu

By npomexyTO4YHOM aTTecTalnuu ’ [IepedyeHp OLICHOYHBIX CPEACTB




DK3aMeH

Cnucok BOMpOCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETHI;
3amauu;

TecTEl.

10.2. B kadecTBe KpHTEpUEB OIIEHKH YpOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIIMA O0y4YaroNIMMUCS MPUMEHSETCS S5-0a/ThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS

100-0anpHas  1ukana

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIb30BaHUA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kpurepun oneHku ypoHs cOPMUPOBAHHOCTH KOMTIETEHIIHIA

Or1eHKa KOMITETEHITHN

5-0aiUIbHAas IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITECTEHIIMI

«OTJIMYHO»
(Ga4YTCHO»

— oOyuaromuiicss Tay0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHan;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 H3JIaraer;

— ONMUPAsACh HA 3HAHUS OCHOBHOM W JIONIOJHHUTEIBHON JHUTEPATYpHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUIECKON
JeATEIILHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOIHO BJIAZICET CHCTEMOH CIIEIUAIM3UPOBAHHBIX MOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyJarouuics TBEpI0 YCBOWII MPOrPaMMHBIA MaTepuai, TpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOM
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOM JESITEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BIIQJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«YHOBJICTBOPUTCIIbHO»
(Ga4uTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY M3JlaraeT €ro, ONHUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMUOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHWUM
HallpaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«HEYIOBJIETBOPUTENHHO
»
«HE 3aYTCHO)

— o0yyJaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
Marepuana;

— JIOTYCKaeT  CYIIECTBCHHbIE  OMMWOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He GOopMYIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBele KOHTPOJIbHBIE 3a/1aHNS WIIM HHBIE MAaTEPHUAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa MpeacTaBieHbl B Tadbuuie 15.

Tabnuna 15 — Bonpocs! (3agaun) aj1s SK3aMeHa

Ne ii/mt

Kon

ITepevenn BONPOCOB (3a/1a9) 17151 SK3aMeHa
P P (sanas) 1 MHJIMKaTopa

1 TloHsITHE HCKYCCTBEHHOTO MHTEIUIEKTA U MAIIMHHOTO 00ydeHus. O0aacTH NpHMEHEHHS B T1K-14.B.1




HMHKEHEPHBIX 3a/1a4ax.
2 DopmMann3anus HHKEHEPHOH 3a1a4u B TEPMUHAX UCKYCCTBEHHOTO MHTEILIEKTA. MK-13.Y.1
3 [Ipu3Haku 00bEKTa, IieNeBas mepeMeHHast, 00yJaroias i TeCTOBast BHIOOPKH. TIK-14.V.1
4 Tunsl 3a1a4 MaIIUHHOTO 00YYeHUS: KIIacCU(HUKALUS, PErPEeCcCHsl, KIacTepH3aIus, TK-13.3.1

oOHapyKeHHE aHOMAJIHH.
5 Oco0CHHOCTH MHIKCHEPHBIX JaHHBIX: IIYMbI, IPOIYCKH, BEIOPOCHL, HcOaIaHC KIACCOB. TIK-14.V.1
6 MeTo/b! 00pabOTKU PONYIIEHHBIX 3HAUCHUH H HEKOPPEKTHBIX H3MEPEHHI. MK-14.Y.1
7 MaciurabupoBaHue, HOpMaau3alys 1 KOJUPOBaHUE NPU3HAKOB. TIK-14.V.1
8 JluneiiHbple MOJIeNH JUIS 33124 PETPECCHH U KJIACCH(HUKAIIH. MK-13.3.1
9 JlepeBbst penieHuit u caydaiHpli jec. IIpuHImn nocTpoeHus U 00JIacTh IPUMEHEHHSL. TIK-13.3.1
10 Meron k 6mmkaifiinx coceei 1 0COOEHHOCTH ero IPHMEHEHHSI. TIK-13.3.1
11 MeTtpukH KauecTBa KJIacCH(UKAILNU: accuracy, precision, recall, F1-score. MK-13.B.1
12 Marpuiia olHOOK U aHaJIU3 OMIMOOK KIaCCU(PUKALIHH. IK-13.B.1
13 Mertpuku kauectBa perpeccun: MAE, MSE, RMSE, R2. MK-13.B.1
14 [MousTre nepeodyyeHns U HeJOOOYICHHUS] MOJIEIIH. IK-13.3.1
15 CTpyKTypa HCKYCCTBEHHOI HEHPOHHO CeTH: BXOJHOU CIIOH, CKPBITBIC CIIOH, BEIXOIHOM IK-14.B.1

CIIOH.
16 DyYHKIMY aKTHBALMU U UX HA3HAYEHHUE B HEHPOHHBIX CETSX. 1IK-13.3.1
17 DyHKIHSA IOTEPh U ONTHMH3ATOPEI IPH 00YISHUH HEHPOHHOU CeTH. IK-14.B.1
18 Ionbop runepnapaMeTpoB MOJIENIN HCKYCCTBEHHOI'O HHTEIUIEKTA. T1K-14.B.1
19 CpaBHeHHE KJIaCCHYECKHX MOJIeNel MAaIIMHHOTO 00y4YeHHs! 1 HeHPOHHBIX CeTei. MK-13.B.1
20 MHTepnperaliyis pe3ynbTaToB MOASIMPOBAHUS U IIOATOTOBKA MHKEHEPHOIO BBIBOAA. 1IK-13.B.1
21 OrpaHuyeHus IPUMEHEHUs HCKYCCTBEHHOI'O MHTEIUIEKTA B MH)KEHEPHBIX CUCTEMaX. T1K-14.B.1
22 IMpaxTiyeckas 3agada: BEIOpATh THII MOZIEIH M METPHUKH KauecTBa JUIs 3aJaHHOU TIK-13.V.1

HMH)XCHEPHOU CUTYaIMH.
23 IpakTuyeckas 3aaa4a: NPeaJI0KUTh NOPSAOK MOATOTOBKU JAHHBIX JUIs 00y4YEeHHUs] MOJICIH. T1IK-14.V.1
24 IIpakTryeckas 3a7a4a: MHTEPIPETUPOBATh 3HAYEHUs] METPHK KaueCTBA MOJEIH. 1IK-13.B.1

Bompocsr (3amaun) s 3aueta / mudd. 3auera npejpacrapieHsl B Tabmuie 16.
Ta6ymma 16 — Boripocs! (3agaun) s 3aueta / qudd. zauera
Kon
Ne /it [lepeuens BompocoB (3agay) st 3auera / nud . 3auera
HHJUKaTopa

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

[lepeuenr TeM nns KypCOBOTO MPOEKTHUPOBAHUS/BHIIIOTHEHHUS KYpCOBOW pabOTHI

npeJcTaBiIeHbl B Tabnuie 17.

Tabnuua 17 — IlepeueHb TeM J7s1 KYpCOBOTO MPOSKTUPOBAHUS/BBIIIOIHEHHUS] KYPCOBOM pabOThI

Ne ni/mt N
KYpCOBO pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTI'O TPOEKTUPOBAHMSI/BBITTOIHEHUS

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

BOHpOCI)I AJi1 IMPOBEACHUA HpOMe)KyTO‘IHOI\/’I arreécrauyi B BUAC TCCTHUPOBAHUA

npeJcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii IepeueHb BONpOCoB JUIst TECTOB

. Kox
Ne /it ITpuMepHEIi nepedeHs BONPOCOB JIIs TECTOB
HHJUKaTopa

1 Kaxoii Tvn 3a/1a4¥ MCIIOIB3YETCs ISl ITPEICKa3aHusl YUCTIOBOrO 3HAYEHHS? MK-13.3.1
2 Yro sBIsETCS IIENEBOM EPEMEHHOH B 3aj1aue MAIMHHOTO 00ydeHns? MK-14.Y.1
3 J11s1 uero paHHBIE pa3/ensioT Ha 00y4YaroNyI0 U TECTOBYIO BEIOOPKHU? TIK-14.V.1
4 Kaxkas MeTpuka nIpuMeHsIeTCsl 171 OLIeHKH 3a1a4i Perpeccuu? TK-13.B.1
5 Yro nokas3pIBaeT MaTpuIa ommooK? T1K-13.B.1
6 Kakoii aIropuT™ OTHOCHTCS K KJIACCHYECKUM METOJIaM MAIlIMHHOTO 00y4eHus? MK-13.3.1
7 Yro Takoe nepeodyueHne Mmoaenu? TIK-13.3.1
8 J11s1 "ero BeINONHSIETCS MAacIITAOMPOBAHUE TPH3HAKOB? TIK-14.V.1
9 Kaxkas ¢pyHKIHMs HOTeph 0OBIMHO HCIIONB3YETCsI IS 3aJa41 KIaccupuKanun? T1K-14.B.1
10 YTo OTHOCHTCS K THIIEpIIapaMeTpaM HeWpOHHOHU ceTu? T1K-14.B.1
11 Kakas MeTprka o0beuHseT precision u recall? TK-13.B.1
12 Yrto HEOOXOAMMO CHIETATh C KATErOpHAILHBIMHU MPHU3HAKAMH Tiepe]] 00y4eHHeM OOJIBIINHCTBA MOIeNe? TIK-14.V.1
13 Kakne npo0ieMpl MOTYT HPHCYTCTBOBATh B MHKEHEPHBIX JIAHHBIX ? TK-14.V.1
14 UYro o3HauaeT MHTEPIPETALHS PE3yALTATOB MOJIENH? TK-13.B.1
15 Kakue neiicTBusl BBIOJHSAIOTCS NPU IO00pE runepnapamerpon? T1K-14.B.1

HepequL TEM KOHTPOJIbHBIX pa60T o JUCIHHMIIIIMHE o6yqaroumxc;1 3a04HOM (I)OpMBI

00yd4eHus1, IpeICcTaBlIeHbI B Tabmie 19.




Ta6muma 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne n/m ITepeueHb KOHTPOIBHBIX PabOT

1 KontpoinbHas paboTa o AUCUUILIMHE: (hOpMaIn3aLys HHAMBHIYaIbHOW HHKECHEPHO! 3a/1a4H, IOATOTOBKA HA0Opa NaHHBIX,
IIOCTPOSHUE MOJENIN MAIINHHOTO 00y4YeHHs], pacyeT METPHK KauecTBa H 0(OpMICHUE HH)KCHEPHOTO BBIBOAIA.

10.4. Meronuyeckue  MaTepuaibl,  ONPEACNAIOIIME  IPOLEAYypbl  OLEHUBAHUSA
WHAMKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJEpKaTcsi B
JOKaJbHBIX HOpMATUBHBIX akTax [YAII, pernamMeHTUPYIOIIUX TMOPSAOK W MPOUEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00Yy4aroImuXxcs
I'VAIL

11. Meronuveckue yka3aHus JJIsi 00YYaIOUIMXCS TI0 OCBOCHHUIO JUCIUTUINHBI
(Huoice npugoosamcs pekomeHoayuu no coCmasienuto 0auHHo2o pasoeia)

11.1. MeTonuueckre yKa3aHUs I OOYYArOIIMXCS 10 OCBOCHHIO JICKI[MOHHOTO
MaTtepHaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKoe U SCHOE H3JI0KeHue yueOHoro marepuana. HasHaueHue cOBpPEMEHHOH JEKIUH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MHQOPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MPOOJeM JAWCIHUILIAHBI, METOJOB HAYYHOTO TMO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOM MbIcTU. B yueOHOM mpoliecce JEKIUsS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPraHU3AIMOHHYI0 U MHGOPMAIIMOHHYI0 (PYHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LENbHOE MPEJCTaBICHUE O TUCIHUILINHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUU 00YUYaIOUTMMUCH JISKIIMOHHOTO MaTepuana;

— TIONyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyYEHHE OIIBITa TBOPUECKOI pabOThl COBMECTHO € TPENOIaBaTEICM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpPeAMETYy U
CaMOCTOSITEIIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsiBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaMIIINe TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepualn (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3lIMYHBIX
bopmynupoBKax);

— TOMy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JEMOHCTpalUed CIIAaiI0oB W
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa NpeaocTaBieHUs JEKIIMOHHOTO MaTepHraa:

— TEOPETHUYECKOE MW3JI0KEHHE OCHOBHBIX IOHATHMM M METOJOB HCKYCCTBEHHOI'O
WHTEJJIEKTA;

— paccMOTpeHue MpuMepoB (hopMamu3alii MHXEHEPHBIX 3a/1a4;

— pa30op MeTo/10B MOJArOTOBKHU JAHHBIX, 00yUEHUS U OLIEHKH MOJIENel;

Ecnu memoouueckue ykazanusi no 0C60eHUl0 NeKYUOHHO20 MAMepuana umeromcs 8
U30aHHOM 8U0de, 8 8Ude INeKMPOHHBIX pecypcos ouonuomexu I'VAIL, cucmemvr LMS, xageopwt u
m.o., Heobxooumo dams Ha Hux ccovliky unu npueecmu URL adpec.

11.2. Meronuyeckue yKazaHus A7 OOYYAIOIIMUXCS IO YYacTUI0O B CEMHUHapax (eciu
npeoyCMOmMpPeHO Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)




OCHOBHOMH 11€JIbI0 JUIsI 00YYaIOIIEerocs SBJSETCS CUCTeMAaTH3aIus U 0000IIeHe 3HaHUN
no wu3y4aemMou Teme, pasneny, (GopMupoBaHUE YMEHHUs pPabOTaTh C JAOMOJHUTEIHHBIMU
HMCTOYHMKAMU HWH(GOPMAIIUU, COMOCTABJIATh M CPaBHUBATh TOYKU 3PEHUS, KOHCIEKTHPOBATH
MPOYNTAHHOE, BBICKA3BIBATh CBOIO TOYKY 3pCHHS M T.I. B COOTBETCTBHHM C BeIyIIeH
JTUTAKTUYECKON IIeJIbI0 COJIEP)KaHHUEM CEMHUHAPCKUX 3aHATHUN SIBJISIOTCS Y3JIOBBIE, HamOoJiee
TPYIOHBIC IS TIOHUMAaHHS M YCBOCHHSI TEMBI, paslenbl AUCHUIUIMHBL Crnenudukoil TaHHOU
(dhopMBI 3aHATHN SABJISETCS COBMECTHAsI paboTa MmpenoaaBaTesisi 1 00y4aromerocsi Haj peiieHueM
MOCTABIICHHOW MpOOJeMBbl, a TOWCK BEPHOTO OTBETAa CTPOHWTCS HA OCHOBE YEpEIOBAHUS
WHIUBUIYAJIbHOW U KOJUICKTUBHOM JCSATEIHHOCTH.

[Ipy MOATOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO TEME MPOCTYIIAHHOW JICKIIUU
HEOOXOMMO O3HAKOMHUTHCS C IUIAHOM €ro TPOBEICHHUS, C JIUTEpaTypoll M HayYHBIMHU
nyOIMKaUsAMU 10 TEME CEMUHApa.

TpeboBaHUsI K MPOBEJICHUIO CEMUHAPOB

CemuHapcKue 3aHATHS TPOBOIATCS B (GopMe OOCYKACHUS MPOOJIEMHBIX BOIPOCOB,
aHaJu3a MPUMEPOB MHXKEHEPHBIX 3a7ad, pa3dopa THUIMOBBIX OMIMOOK IpH GopMaln3aluu 3aaa4d
HUCKYCCTBCHHOTO HHTCIUICKTAa W OOCYXKICHHS PE3yJIbTaTOB CaMOCTOSTEIBHONW IOATOTOBKU
oOyJaronuxcs.

Ecnu memoouueckue ykazanus no yuwacmuio 8 CeMUuHapax umMeomcs 8 u30auHom uoe, 8
sude 3ekmponnsix pecypcos ouonuomexu I'VAII, cucmemor LMS, kagedpvt u m.o., Heobxo0umo
dambv Ha Hux ccolaky unu npusecmu URL adpec.

11.3. Metoauyeckue yka3zaHus Il OOYyYaIOIIMUXCS MO MPOXOXKIACHUIO MPAKTHUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTHueckoe 3aHSATHE SIBISETCS OAHONW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
mporecca, 3aKIII0Yaronasicsi B BRIIOJHEHUN 00yJaIONUMUCS TTOJI PYKOBOJCTBOM IIPEIO1aBaTENs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUSI YMEHUW U HABBIKOB, OITBITAa TBOPYECKOH JEITCITLHOCTH.

[enbro MPaKTUYECKOTO 3aHSITUS I 00YUYaIOIIErocs SIBIsIeTCS MPUBUTHE 00yYatoIIuMCs
YMEHHI W HAaBBIKOB MPAKTUYECKON JISATEITHBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yiabTaThl MPU OCBOSHUHU O0YYAIOIIUMCS MPAKTUYECKUX 3aHSATHI:

— 3aKperuieHue, yriayOleHue, pacllMpeHHe M JAeTaju3alus 3HAHUN TpPU pelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITCILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH,;

— OBIJIQJICHWEC HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHS KOHKPETHOH Yy4eOHOM
JUCITUTLIINHBI,

— BBIPpA0OTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 33 TaHHI;

— ofecriedyeHne parMOHAILHOTO COYETAaHUs KOJUICKTUBHOW W WHIAMBHIYAIHLHOU (hopm
o0OyueHusl.

TDC6OBaHI/I${ K IIPOBEACHUIO MIPAKTHYCCKUX 3aHITHUMN

HpaKTI/I'—IeCKI/Ie 3aHATUA TMPOBOAATCA C MCIIOJIB30BAHUEM CUTYAOWMOHHBIX 3aJdad H
y‘-Ie6HLIX KeMcoB. 06yqa}onmec;{ BBITTIOJIHAIOT (I)opManmaumo HWHXXCHCPHBIX 3aJay, BLI6I/IpaIOT
TUIT MOJCIIN, OMMPEACIIAIOT MPU3HAKKW U LCJICBBIC IICPEMCHHBIC, AaHAJIU3UPYIOT METPHUKU KAa4CCTBA
U TOTOBAT KPAaTKUEC MHKCHCPHBIC BHIBOJBI 110 PE3YyJIbTaTaM PCHICHUS 3a/1a4.

Ecnu memoouueckue ykazanus no npoxoxicoeHuio npaKmuyeckux 3aHamuil UMeromcs 6
U30aHHOM 8Ude, 8 8Ude INeKMPOHHbIX pecypcos oudnuomexu I'VAIL, cucmemvr LMS, xageopwt u
m.o., Heoox0oumo dams Ha Hux ccovliky unu npueecmu URL adpec.



11.4. MeTtonuueckne yKa3zaHusl A1 OOYYaIOIMIMXCSA IO BBIMOJTHEHHUIO JAOOPATOPHBIX
paboT (eciu npedycmompeHro yueOHbiM NIAHOM NO OAHHOU OUCYUNTUHE)

B xoxe BeimonHeHUs 1abOpaTOpPHBIX pabOT OOyYaIOMUNUCS JODKEH YIIYOWTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTepUCTUKON 00ydaromerocs.
Beimonuenue mabopaTopHbIX paboOT COCTOUT M3 IKCHEPUMEHTAIBHO-IPAKTHYECKOHN, pacueTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BreimonHenue mabopaTopHbIX pabOT OOydYaIOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThiO
U3YYEHUS JUCHUIUIMHBI, OMpeNesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCSI K CpElCTBaM,
00ecreYnBarOIINM PEIICHNE CICTYIOINUX OCHOBHBIX 3a7a4 00y4Jaroerocs:

— TpuUOOpeTeHWE HAaBBIKOB WCCIEAOBAHUS IMPOILECCOB, SBICHUH ¥ OOBEKTOB,
W3Yy4aeMbIX B paMKaX JaHHOW JUCIUILINHBI,

— 3aKperuvieHUe, pa3BUTHE W JCTalIM3allUs TEOPETHMUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSAX;

— TOJy4YeHHe HOBOM MH(OpPMALMK 110 U3y4aeMON AUCIHUILTUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOM  paboTel ¢ Jab0OpaToOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3amanue u TpeOOBaHUA K IIPOBEAEHUIO 1a00PAaTOPHBIX padoT

JIaGopatopHbie paOOThl BBITIOJIHSIOTCS HHIMBHIYadbHO B COOTBETCTBHH C BapHaHTOM
3amanust. OOydaromuicsi TMOATOTABIMBAET  WHXKCHEPHbIE  JaHHBIE, CTPOUT  MOJEIb
UCKYCCTBEHHOTO MHTEJUICKTa, OLICHUBACT KAUYECTBO MOJICIHM M MHTEPIPETUPYET pe3ynbTaThl. K
3aIIUTEe JOIMYCKAIOTCS PadOThI, COJCpIKAIIME MPOTPAMMHBIA KOJ, PE3YJIbTAThl BHIUYMCICHHIA,
rpaduKu ¥ BHIBOJIBI.

CtpykTypa B hopMa OTUETA O JJabOpaTOPHOM padboTe

OTtder MOJDKEH coaepKaTh TUTYJIBHBIA JIMCT, IENb padOThl, HHIUBUAYAITHHOS 3aaHHE,
OTHMCaHNE MUCXOJHBIX JaHHBIX, X0 BBIIONHEHUS, (PparMeHThl MPOTPAMMHOTO KO/, Pe3yIbTaThl
OKCIIEPUMEHTOB, TaONWIBI W TpaduKW, aHaIW3 TOJYICHHBIX pE3yJIbTaTOB, OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI M BHIBOJI.

TpeboBanus K 0OpMIIEHHUIO OTYETA O JAOOPATOPHOH padboTe

Otder odopMmisieTcss B AJICKTPOHHOM BHJie. Bce TaOJIMIBI M PUCYHKU JOJDKHBI UMETh
HAaUMEHOBAHHUSI, IPOTPAMMHBIN KOJI TOJKEH OBITh YUTAEMBIM M COMIPOBOXKAATHCS MOSICHEHUSMHU.
BeiBog JmODKEeH OTpaxaTh HE TOJNBKO (DAKT BBINONHCHHUS 3aJaHHs, HO W HHKXCHEPHYIO
WHTEPIIPETALNIO TOTYYCHHBIX PE3yIbTaTOB.

Ecnu memoouueckue ykazanusi no npoxoxicoenuro 1abopamopHulx pabom umeromcs 6
U30aHHOM 8Ude, 8 8Ude INeKMpPOHHbIX pecypcos oudnuomexu I'VAIL, cucmemvr LMS, xageopwt u
m.o., Heobxoo0umo oams Ha HUX ccovlaky uau npueecmu URL adpec.

11.5. Meronuyeckue yka3zaHUs s OOYYalOIUXCA IO TPOXOXKAECHUIO KypCOBOTO
MIPOCKTUPOBAHMS/BBITIOIHEHHST KYPCOBOM PaOOTHI (eciiu npedycmMompero yYyeOHbIM NIAHOM HO
OaHHOU oucyuniume)

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1eNbI0 POPMUPOBAHUS Y O0yUYaIOIIUXCSI OTbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33]1a4 IPOo(pecCHOHATBHOM 1€ TeNbHOCTH.

KypcoBoii npoext/ paboTta mo3BosisieT 00yJarouemMycs:

CTpyKTYpa MOSACHUTENLHOM 3aIIMCKHA KYPCOBOTO ITPOeKTa/ padOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO.

TDC6OBaHI/IH K Od)ODMJ'ICHI/IIO MOSCHUTEILHOMN 3alIMCKH KYPCOBOT'O HDOCKTa/ Da60TBI




VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO.

Ecnu memoouueckue yxkazanusi no Kypcogomy npoekmuposanuio/ 6bINOJHEHUI0 KYPCOBOl
pabomsl umeromcsi 8 U30AHHOM 6ude, 8 Guoe IJIeKMpOHHbIX pecypcos oubruomeku ['VAII
cucmemvl LMS, xagedpol u m.o., Heobxooumo oams nHa Hux ccwviixy uau npueecmu URL adpec.

11.6. MeTonuueckue yka3zaHus Il OOYYArOIIMXCS 110 TMTPOXOXKICHUIO CaMOCTOSTEIIbHON
paboThI

B xoze BBINOTHEHUS] CaMOCTOSATENbHON pabOThI, OOyYarOUIHiicsl BBIIOIHAET paboTy 1Mo
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpEmojaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAas padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paldoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENIEHON paboThl, y oOydaromierocst (GhopMUpyeTcs
1enecoo0pa3Hoe IIaHUpOBaHKUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
Y HaBBIKA B YCBOGHHWW M CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHWH, 00CCIICUMBACT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOraeT TMOJYYUTh HABBIKM TOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTePHA 10 JUCIHUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (i1 00y4aromuxcs
10 32049HOM (hopme 0OyUeHHs).

Ecnu memoouueckue ykazanus no npoxoxcoeHuio camocmoamenbHol pabomsi umeromcs
8 U30aHHOM 8uUOe, 8 8ude INeKMPOoHHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheoput
u m.o., Heobxoo0umo oams Ha Hux ccolaky unu npusecmu URL adpec.

11.7. Meronnueckue yka3aHusi A OOydyaroUUMXcs [0 TPOXOXKJIEHUIO TEKYILEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH NPEIyCMaTpPUBAECT KOHTPOJIb KAadyecTBAa 3HAHUM
00yYaroImuxcsl, OCyLIECTBISEMOI0 B TEUEHUE CEeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUINHBI.

Texymuil KOHTPOJIb yCIEBAEMOCTH OCYILECTBISETCS MO PE3yJbTaTaM BBIIIOJHEHUS U
3alUThl Ja00PAaTOPHBIX PadOT, y4yacTHs B MPAKTUUYECKUX 3aHATHSX, BHIMOIHEHUS KOHTPOJIbHOU
paboThl JuIst oOydaromMxcsi 3a04HOM (opMbl OOy4YeHHMs, AOMAIIHUX 3aJaHUH M TECTOBBIX
3a7aHui. Pe3ynbTaThl TEKyIIEro KOHTPOJISI YYUTBHIBAKOTCS IPU JOMYCKE K INPOMEKYTOUHOMN
aTTecTaluu U npu GOPMUPOBAHUN UTOTOBON OLIEHKH 10 JUCLUIUIMHE.

11.8. Meronnueckue ykazaHus JUisl 0OYy4aroIIMXCs MO MPOXOXKJIECHUIO MPOMEXYTOUHOU
aTTeCTallu.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpUBaeT  OICEHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHMs MO mucHuminHe. OHa BKIIOYAeT B
cebs:

— D9K3aMeH — ¢opMa OICHKM 3HAHWM, TOJYYCHHBIX OOYy4alOmMMCS B TIpOIECCe
W3y4EeHUsT BCEH MUMCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUsl MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ, SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIIEHKOW «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHO», «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, TOTYYECHHBIX OOYUYAIOUTUMCS B XOJI€ M3YUCHHUS
y4eOHON MTUCUIUTUIMHBI B 1IEJIOM WJIM MTPOMEKYTOUYHAs (M0 OKOHYAHWW CEMEeCTpa) OICHKA 3HAHUN



00yJaoIIMMCsl TI0 OTAETBHBIM pa3jesiaM TUCHUIUTMHBI C aTTECTAIlMOHHON OLIEHKON «3a4TEHO»
WIN «HE 3a4TECHO».

— 1uddepeHIpPOBaHHbBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YeHHBIX
00y4aromuMcs MPU U3YYEHUH TUCHUIUIMHBI, TIPU BBHIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIIEJOBATEIBCKUX pabOT M MPOXOXKACHUH MPAKTHK C aTTECTAIIHOHHON OLIEHKON
COTIIUYHOY, «XOPOILOY, KyJOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHOY.

[TpomexxyTouHast arrecTanusi NPOBOAUTCA B (GOpME 5K3aMeHa. DK3aMEH BKIIOYAET
IPOBEPKY TEOPETUUECKUX 3HAHWWA IO pasenaM AUCHUILUIMHBI M CIIOCOOHOCTH TPHUMEHSTh
METOJIbl HMCKYCCTBEHHOTO MHTEIUIEKTa /ISl aHaJdW3a M PEIICHHS NPHKIAJHBIX HHKCHEPHBIX
3amad. [Ipy OLIEHWBAaHMM YYUTHIBAIOTCS MOJHOTAa OTBETA, KOPPEKTHOCTh MCIOIb30BaHUSA
TEPMHHOB, OOOCHOBAaHHOCTh BBIOPAHHBIX METOJIOB U CIIOCOOHOCTH HHTEPIPETHPOBATH
pe3yabTaThl MOJICIIMPOBAHUSI.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprkaHre U3MCHCHHUH W JOTIOTHEHHI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusI
Kadeapsl

Ionnuce
3aB.

kadempoit




