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AHHOTaNINA

JucuumimHa «OCHOBBI HMCKYCCTBEHHOI'O MHTEJUIEKTa» BXOJUT B 00pa30BaTEIIbHYIO
porpaMMy BbICIIEr0 00pa3oBaHUsl — MIporpaMMy OakajaBpuara MO HalpaBICHUIO MOATOTOBKHU/
cnenuanbHoctd  01.03.02 «lIpuknannas maremaTnka W HMH(OPMATHKa» HANPaBICHHOCTH
«IIpuknagHas MaremaTuka M HH(GOpPMAaTHKa B HAYKOEMKOM IPOHM3BOACTBE». JlucuuminHa
peanusyercs kKadenpoit «Neb6y.

JlucuuniuuHa HalleJleHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIIETEHIIUHI:

OIIK-4 «CrocobeH TOHUMATh MPUHIMIBI PabOThl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHIl U UCIIONIb30BaTh UX ISl pEIICHUS 3a/1a4 MPo(ecCuOHAIBHOMN 1eATeIbHOCTH

CopepxaHue AMCLMILIMHBI OXBaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C CBSI3aHHBIX C
OCHOBHBIMHM  HAIlpPaBJICHUSMU MCCIEAOBAHUNA B O0JIACTU TEXHOJOTHUH HMCKYCCTBEHHOTO
MHTEJUIEKTa; METOJaMH U WH(POPMALMOHHBIMHA TEXHOJOTHSIMHU, TPUMEHIEMBIMU JJISI PEIICHUS
npodeccuoHaNbHBIX 3a7a4; paboToi ¢ JaHHBIMHU, OOJBIIMMU JAaHHBIMU; OCHOBaMHU Pa3pabOTKU
QITOPUTMOB PELICHUS U OLICHKM KauyeCcTBa PELEHUs 3aJady METOJIaMU MAIIMHHOTO O0yuyeHwus,
MAIIMHHOTO 3pEHHs, 00pabOTKHU €CTECTBEHHOIO S3bIKA U AP.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro  mpollecca:  JleKyuu, J1abopamopHvle  pabomvl,  NPAKMU4ecKue  3aHAmus,
camocmosamenvHas paboma 0o6y4aue2ocs

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAS aTTecTaus B hopMme 3aueTa.

OO6mast TpyAOEMKOCTh OCBOEHUS AMCLMIUIMHBI COCTaBISeT 3 3aueTHBIX eAuHMIbl, 108
4acoB.

SI3bIK 00yUeHUs IO JUCIUILTUHE KPYCCKHM »



1. TlepedyeHb muaHUPYEMBIX pe3yIbTaTOB O0OYyUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus TUCHMILIHHBL: TOJTYYCHUE CTYACHTAMH HEOOXOMMBIX 3HAHUHN
JUISL IPUMEHEHUs METOZ0B MH(GOPMAIMOHHBIX TEXHOJIOTUH M UCKYCCTBEHHOI'O HHTEIUIEKTa B
npoeCCHOHATIBHON JEATENbHOCTH, 3HAKOMCTBO C QJITOPUTMAaMH MAIIMHHOTO OOYy4YCHHS,
OILICHKOM KadecTBa pelIeHHH 3ajjay MAallMHHOTO OOy4YeHHs, MAalIMHHOTO 3pEHMs] U Jp. 33Ja4 B
00JTIaCTH HMCKYCCTBEHHOTO WHTEIJICKTa; OCBOCHHE Oa30BBIX TEXHOJOIMHA HCKYCCTBEHHOTO
MHTEJUIEKTA.

1.2. JlucuumiuHa  BXOOUT B COCTaB  4acTH, (OpMHUpyeMOW  y4aCTHUKAMHU
00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOrpaMMbl BHICIIET0 00pazoBaHus (jianee —
OI1 BO).

1.3. IlepeudeHb muaHUPYEMbIX pe3yIbTaTOB O0YUEHHUS 1O JUCIUILTUHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCUUILIMHBI OOYUYAIOLIUICS JOJDKEH O0ManaTh CIEAYIOIUMU
KOMIIETCHIIMSIMU WJIM UX 4acTsAMU. KOMIIETeHIIMN U MHIMKATOPBI UX JOCTUKEHUS IIPUBEIACHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIIMI U WHAUKATOPOB UX JIOCTHXKECHUS

Kon n
Kareropus (rpymnmna) Koa u HauMeHOBaHUE UHIUKATOPA
HauMeHOBaHUE
KOMIIETEHIINU JIOCTH)KEHHUSI KOMIIETCHIIN U
KOMIIETEHIINHU

OIIK-4.3.1 3HaTh NEepCIEKTUBHBIC METOIbI
WH(GOPMAITMOHHBIX TEXHOJIOTHH U
UCKYCCTBEHHOT'O MHTEJIJICKTA,
HaIpaBJICHHBIC HA Pa3pa0d0TKy HOBBIX
HAYYHO-TEXHUUYECKUX PEIICHUI

OIIK-4 Cnocoben OIIK-4.3.2 3HaTh TEXHOJIOTHUH,

IOHHUMATh
pa3paboTaHHbIE C UCIIOJIb30BAHUEM METOIOB
IPUHLIMIIBI paOOTHI
MAaIIMHHOTO 00y4€eHHs, CIOCOOHBIE pelIaTh
COBPEMEHHBIX .
OBIIeNPOdeCCHOHATbHBIC | HH(OPMAIHOHHbIX 3aa4u Npo(ecCHOHANTBHOM NesATeTbHOCTH
p pMary OIIK-4.Y.1 ymeTh NpUMEHSTh
KOMIIETEHIINH TEXHOJIOTHH U

COBpPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH U TIEPCIIEKTHBHBIE METO/IbI
UCKYCCTBEHHOT'O MHTEJIJIEKTA ISl PELICHUs
3a/1a4 MPoPECCHOHAIBHON JESTETHHOCTH C
y4eToM TpeOoBaHUH HHPOPMALIMOHHOM
0e30macHOCTH

OIIK-4.B.1 BnazneTs HaBbIKaMH pa3pabOTKU
QITOPUTMOB pEIICHUS 3a/1a4 B
poeCCHOHATHHON IEATETbHOCTH

HCIIOJIb30BATh UX
JUTSI pEIIeHUs 33129
npoQeCCHOHAILHON
JESITEIbHOCTH

2.  Mecro nucuunnunsl B cTpykrype Ol

HucnunnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, paHee TPUOOPETEHHBIX 00YUJaIOITUMUCS
MIPU U3YUYEHUH CIIETYIOLIUX TUCIUILIINH:

— «JluckpeTHas MaTeMaTuKay;
«BpUrcIuTeIbHAS MATEMATHKAY
«MHxeHepHas U KOMOBIOTEpHAs rpadukay,
«Duszuka»

— _«WHrerpanbHble ypaBHEHUSY,

— _«KowmmbrorepHas rpadukay

3HaHUs, MOJYyYEHHbIE NPU M3YyUYEHUHM Marepuana JaHHOW JAMCIMUIUIMHBL, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHHE, TaK M MOTYT UCIIOIb30BAThCS MPU N3YUYEHUHU APYTUX JUCIUTIINH:

— «HudopmMarmonnas 0€301aCHOCTDY,

- «[UA»




— «MeToJipl ¥ MOJIETH MCKYCCTBEHHOT'O MHTCIJICKTA B aHAJIN3E OOIBIINX JAHHBIX).

3. OO0BEM H TPYIOEMKOCTh TUCIUILIAHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO TUCHUIUIHHE (M pactpeieieHue ITOi TPYA0EeMKOCTH 110 CEMECTpaM) MPECTaBICHbI B
Tadsuue 2.

Tabmauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILINHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemkocmep oucyunaunbl, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHhusie 3anamus, BCETo vac. 51 51
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
D3, ) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHBI IO pa3jeiaM U BUIaM 3aHSITHIA.
Paznensl, TeMBI JUCIUTIINHBI U UX TPYJAO0EMKOCTh TIPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCITUTIIMHEI (1ac) (1ac) (1ac) (4ac) (1ac)

Cemectp 6

Paznen 1. VickyccTBEeHHBI MHTEIIEKT: IPUMEHEHUE B
po(heCCHOHAIBHOM JICATENbHOCTH

2 2 2 10

Paznen 2. OcHOBBI MaIIMHHOTO 0OYYeHUS
Tema 2.1 Obpabomka danuvix

Tema 2.2 Ilocmpoenue modenu. Oyenka mouHocmu 7 7 7 15
mooenu

Tema 2.3 Ilpumenenue mooenetl MAWUHHO20 00V4eHUs]

Pazgen 3. MamunHoe 3peHue

Tema 3.1 Mawunnoe 3penue 6 npogheccuonanvbHol
desimenvrocmu. Obpabomka uzobpadxcenuii

Tema 3.2 Hetiponnvie cemu 6 MauunHom obyyenuu

Paznen 4. O6paboTka €CTECTBEHHOTO SI3bIKA
Tema 4.1 Ocnosuvle 3a0auu. Cunmaxcudyeckuil u
Mopghonocureckull ananusz 2 2 2 10
Tema 4.2 Hetiponnvie cemu 011 06pabomxu
ecmecmeento20 s3blKd




Paznen 5. TexHONOrMM UCKYCCTBEHHOTO UHTEIICKTA B

MIPOMBIIIIEHHOCTH

Tema 5.1 Unmennekmyanivhvie a8moMamusupo8aHHvle 2 2 2 12

U pOOOMUUPOBAHHBIE CUCEMbL

Tema 5.2 AoOumuesnvle mexHono2uU U UMUMAYUOHHOE

Modenuposanue

Hroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4aromMMHUCS  OMNpPENEeNEeHHBIX  TPYNOBBIX  (YHKUMH, CBSI3aHHBIX C  Oy;ymei
poQeCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopaepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSITH.
ConeprkaHue pa3/ieioB M TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B TAOIUIIC 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO [IUKIIa

Howmep paznena HaszBanue u cogepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 HckyccTBeHHBIN HHTEIEKT: IPUMEHEHHE B
npo¢deccuOHAILHOM 1eSITeJIbHOCTH

Tennenuunu 1 poBoit skoHoMuKU. OOIIas XapaKTepUCTUKA
Uunycrpuu 4.0, nouarue uudpoBoil TpaHchopmarum.
OrnpezneneHne UCKYCCTBEHHOTO UHTEIIEKTa. VIHTeIeKkTyanbHble
IIPUIJIOKEHUS JUIsl HAYYHBIX UCCIEA0BaHUM, IIPOU3BOJICTBA,
yIOpaBlIeHUs IPEIIPUITHEM, YIIPABICHUS KAaueCTBOM U OU3HeC-
npoueccamu. CoBpeMEHHbIE METO/Ibl PeAIu3aluu
MCKYCCTBEHHOI'0 UHTEIIEKTa: IHTepHEeT Bellen,
pEeKOMEeHIaTeIbHbIE CUCTEMBI, aHAIN3 JaHHBIX, DigData,
00J1ayHbIe TEXHOJIOTUH, a//INTUBHBIE TEXHOJIOIUH, BUPTyallbHas
U JIONOJIHEHHAs peabHOCTH, OokueliH. [Iporpammubie
IIPOJYKTBI.

2 OcHOBBI MALLIUHHOTO 00YYeHHUsI

Tema 2.1. Obpabomka dannwvix

[TpoGyieMbl KauecTBa U OYMCTKU AaHHBIX. MeTo bl coopa
JaHHBIX. AHaIM3 NaHHbIX. [[apcuHr. AHaNIUTHYECKHE
mnatdopmsl: Tableau, KNIME, PowerBI. IToctpoenue
Jamobop/10B, BU3yalln3alus 1aHHbIX. bubnuoreku si3pika
nporpamMmmupoBanus Python

Tema 2.2. [locmpoenue mooenu. Oyenxka mounocmu mooenu
Mertopl MammmHHOTO 00yUeHMsI. ba3oBbIe alrOPUTMBI pelICHHS
3aj]au perpeccuu, KIacCupuKaIuy 1 Kiactepusanui. MeTpuku
KauecTBa. S3biku nporpammupoBanus (Python) u
aHATUTHYECKUE MIaT(HOPMBI ISl peaIn3aliy alrOpUTMOB
(KNIME)

Tema 2.3. Ilpumenenue mooeneti MauunHo20 o0yyeHus
[TpruMeHeHre METOI0OB MALITMTHHOTO O0YYeHUs B
npodecCHOHATBLHOM 1eATeNbHOCTH. 3HAKOMCTBO C BPEMEHHBIMU
psiiaMu, peKOMEH/IaTeIbHBIMU CHCTeMaMH. BO3MOXHOCTH
oubsnmorek Python (Sklearn) n ananutudeckux miargopm

3 MamunHoe 3peHue
Tema 3.1 Mawunnoe 3penus 6 npogheccuoranbHotl
odessmenvrocmu. Qbpabomka u300paxceHull




3agaun MamMHHOTO 3peHus. O6paboTka n300paKeHUH
(puabTpsl, KIaccudukaiys, 00JacTh TPUMEHEHU).
Tewma 3.2 Hetiponnvie cemu 6 MauuHHOM 3pEeHUU.
Hetiponnsie cetu. [Tpuniumn paboTel HEMPOHHBIX CETEH,
OCHOBHBIE 3a1aun. HelipoHHbIE ceTH, IPUMEHSAEMBIE B
KoMItbroTepHOM 3peHun. budnuorexkn TensorFlow, PyTorch.

4 O0padoTKa ecTeCTBEHHOI0 A3bIKA

Tema 4.1 Ocrosuwbie 3a0auu. Cunmaxcuueckuii u
Mopgonocuveckuii aHanuz
3anaun aBToMaTH4eCcKoi 00paboTKu TekcTa. Jlemmaruzarus.
Toxenuzanusi. Cremmunr. Hopmanuzanus. CioBapu.
Mopdosmornueckuii aHam3
Tema 4.2 Hetipounsie cemu 0151 06pabomku ecmecmeeHHo20
A3bIKA

Heiiponnsie cetu 111 00pabOTKH €CTECTBEHHOTO SI3bIKA,
OCHOBHBIE TOTOBBIC OMOJIMOTEKH, TPUHITUIT PAabOThI. brubmnoTeku
TensorFlow, PyTorch.

5 Texnoaorun HCKYCCTBCHHOI'O HHTEJIEKTA B

NMPOMBIILIEHHOCTH
Tema 5.1 Uumennexmyanvrvlie asmomamusuposantvle u
pobomu3Uposanmbie cucmembl
BnenpeHnne aBTOMaTU3MPOBAHHBIX CUCTEM Ha MPOU3BOJICTBE.
BuptyansHas cpena B ynpaBieHUU POOOTHU3UPOBAHHBIM
KOMILJIEKCOM. Y JaJICHHbIE TEXHOJIOTMH KOHTPOJIS U YIIPaBICHUS
poOOTH3UPOBAHHBIM KOMIUICKCOM. OOIauHbIC TEXHOJIOTHH,
OnmoxyeitH. BupTyanbHas v OMOJIHEHHAs PEalbHOCTD
Tema 5.2 Aooumuenvle mexnono2uu U UMUMAYUOHHOE
MoOenupogaHue
Coznanue mojaeneid. ALIMTUBHOE TPOTOTUIIMPOBAHHUE.
AJITMTUBHOE TPOU3BOACTBO U €T0 OPraHU3aLUA.
WNHTennexTyanbHble CHCTEMBI KOHTPOJISI KaueCTBa MPOAYKIIHH.
MMuTalIMOHHOE MOJIEIMPOBAHUE TEXHOJIOTUYECKHUX MTPOLIECCOB

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUYECKUX 3aHATUIA U UX TPYJOEMKOCTb IPUBEACHBI B TaOHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJI0EMKOCTh

N3 nux Ne
Dopmsbl .
Ne TeMbl mpakTHYECKUX TpynoeMKOCTb, |TpaKTUYECKOH | pa3aena
. MPAKTUYECKUX
n/n 3aHITHH . (uac) NOJATOTOBKH, |INUCLUI
3aHATUN
(gac) JIMHBI
Cemectp 6
1 | Bunbl qaHHBIX,TApPCUHT I'pynnosas 4 4 2
JMCKYCCHS
2 | Buszyanmzanus qanssix, Bl Penrenue 4 4 2
aHAJINTUKA CUTYaILlMOHHBIX
3a1a4
3 | ITocTpoeHue anropuTMoB Pemenne 4 4 2
CUTYaLlMOHHBIX
3a1a4
4 | CpaBHEeHME pe3yIbTaTOB ['pynnosas 2 2 3




peanu3aluu alropuTMOB JUCKYCCHUS
MaIIMHHOTO 00y4eHHUs ¢
IMOMOIIBIO AHAJTUTUYECKON
matdopmbl KNIMEw si3b1ka
nporpammupoBanus Python
5 | ABTOMaTHYECKHE ['pynnosas 3 3 5
IIPOU3BOJICTBA JIMCKYCCHS
Bcero 17
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIE 6.
Tabmuna 6 — JlaboparopHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpyOEMKOCT®, | MPAKTHHECKOH | pasjeiia
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 6
1 | Busyanuzanus nanneix, Bl ananutuka 2 4 2
2 | Obpabotka u ananu3 gaHHbX B Python 2 4 2
3 | Pemenwue 3aa4 knaccuukanim 2 4 2
4 | Pemenue 3a1a4 perpeccuu 2 4 2
5 | Peuienue 3a1auu KiacTepusaluu 2 4 2
6 | Pemenue 3a1ay MammmHHOTO 00Y4YEHUS B 2 2 2
anamutryeckor matgopme KNIME
7 | BpemeHHbI€ psiJibl 2 4 3
8 | Knaccudukanus n3o0paxeHnii MaliMHHOTO 3 4 3
3penus B Python
Bcero 17

4.5. KypcoBoe mpoeKTHpOBaHHE/ BHITOTHEHUE KypCOBOU pabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunasl camocTosTensHON paboThl U €€ TPYL0eMKOCTh PUBEIEHBI B Ta0nuLe 7.

Tabauna 7 — Buspl camocTosTenbHONU pabOoThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOM paboTh
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
20 20
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TeKyuemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamnee 3amganne (/13)
Kontposbuble pabotsl 3a04HuKoB (KP3)
IToaroToBka K MpOMEXKYTOYHOM 27 27




arrectanuu (I1A)

Bcero: 57 57

5. IlepeueHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI

JUISL CAMOCTOSITEIILHON PabOThl 00YUYaOIIUXCS 10 TUCIUTUTMHE (MOIYJTIO)
Y4eOHO-METOIMUECKNE MaTePHaIbl Il CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B

n.a. 7-11.

6. [lepedyeHb NEYATHBIX U DJIEKTPOHHBIX YUCOHBIX U3TaHUI
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX YUEOHBIX M3IaHUH MPUBEIEH B TaOIuUIEe 8.
Tabauna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX H3TaHUIMA

HIudp/
URL agpec

bubnmuorpaduyeckas ccpuika

Komiuectso
9K3EMILTSIPOB B
oubnmoTexe
(KpoMe 2JIEKTPOHHBIX

HK3EMILISIPOB)

https://znanium.com
/catalog/document?1d=358712

[Tanupo JI., Crokman Jx.
KommnbrorepHoe 3penune: YueOHuK
— BMHOM, 2020. — 763 C.

https://e.lanbook.com/book/173806

Censnkun B.B. Komnbrorepaoe
3peHue. AHaIu3 U 00paboTKa
n3o0paxenuit. — 3narenscTBo
«Jlamby, 2021. — 152 C.

https://e.lanbook.com/book/176662

Octpoyx A.B., Cypkxosa H.E.
CucreMbl HCKYCCTBEHHOTO
HHTEJUICKTA. — M31aTeIbCTBO
«Jlamby, 2021. — 228 C.

https://e.lanbook.com/book/157579

IIenbkoBa T.I'., Baitamreiin 10.B.

Monenu u MeTo/ bl
MCKYCCTBEHHOTO HHTEJIJICKTA:
yuebHoe nocobue. — Cubupckuit
denepanbHbIil Y HUBEPCUTET,
2019.-116 C.

004
C79

Crenamkuna A.C., I'yimuna E.A.,
®ponosa E.A. OcHOBBI
HCKYCCTBEHHOT'O WHTEIIJICKTA B
npodeccuoHaNbHOM
JIeATETLHOCTH | yueOHO-
MeToaudeckoe mocooue — CII6:
2022, TYAIL — 110 c.

53x3 (BM)

004
Csl1

Crenamkuna A.C., OkpenniioB
B.B., ®ponosa E.A. OcHoBBI
HCKYCCTBEHHOT'O MHTEIIJICKTA B
po¢eCCHOHATBHON
JESITEIbHOCTH : yueOHOe
nocodbue, 2022 — CIIo: I'VAIIL —
153 c.

53x3 (BM)

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»



https://znanium.com/

[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB HH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHeT»
URL anpec HaumenoBanue

https://arxiv.org/ arXiv HayuHsIii )xypHaJI ¢ MOCJIETHUMH TOCTHKEHUSIMHU B
00JIaCTH UCKYCCTBEHHOTO MHTEJUICKTA

https://www kaggle.com/ Cucrema opranu3aii KOHKYpPCOB I10 UCCIIEIOBAHUIO
JaHHBIX

https://github.com/ Be6-cepsuc s xoctunra IT-nmpoexToB

https://colab.research.google.com | HoyrOyk ot I'yri aist paGoThl
/notebooks/welcome.ipynb?hl=ru

https://jupyter.org/ HoyTt0yk st paGoTsl
https://scikit-learn.org/stable/ bubnuoreka sklearn
https://matplotlib.org/ bubnmoreka matplotlib

8. IlepeueHb HHOOPMAIIOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp mporpaMMHOTO OOECIIEYCHHUS, HCIIOJIB3YEMOT0 NpPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONB3yEeMOro MPOrpPaMMHOTO OOecIieueH s peicTaBieH B Tadmuie 10.

Tabmuna 10— [lepeueHsr mporpaMMHOT0 00€CIICUCHHMS

Ne i/ HaunmeHnoBaHue

He npenycmorpeno

8.2. ITepeuenn MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Ta0mmie 11.

Tabauna 11— IlepeueHb HHGPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUILINHE, TIpecTaBlieH B Tabmumel2.

Tabmmia 12 — CoctaB MaTepruaabHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 | JIabopaTtopust HCKYCCTBEHHOTO HHTEIIJIEKTA U ITU(PPOBBIX 13-13
TEXHOJIOTUI B METPOJIOTUHU

10. OueHouHsble cpeACTBa AJis MPOBEACHUS TPOMEXKYTOUHON aTTECTAlUU
10.1. CocTtaB OIIEHOYHBIX CPEJACTBIJS TPOBEACHHUS MPOMEKYTOUYHON AaTTECTAIlUU
o0ydaronuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB 71l TPOBEICHUS IPOMEXYTOUYHOM aTTeCTaIlK



https://colab.research.google.com/

Bua npoMexyTo4HOM arTecTaluu IIepedyeHb OLICHOUYHBIX CPEACTB

3auer Cnucoxk BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kadecTBe KpHTEpUEB OIIEHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOyJaIONMMUCS MPUMEHSIETCS S-0a/ThbHas MIKaia OlEHKA CcHOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-6ammpHasl  mKana — MOAYJIBHO-PEHTHHTOBOM  CHCTEMBl  YHHUBEPCUTETa,  IMpaBHIIaA
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-OajuIbHas IKaIa PAKTEp (bopmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIUTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUICCKOM
JICSITCIIbHOCThIO HAIPABJICHMS,

— yMeJ0o 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOO/IHO BJIAQJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IIOHSITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicsi TBEPIO YCBOMII POTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CyIIeCTBY H3JIaracT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GauTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMEeHTUPYET Hay4yHbIE MTOJI0KEHUS;

— 3aTpyHsAeTCS B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHUI;

— 9aCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHI.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He (hOPMYJUPYET BBIBOJOB M 000OIICHHUH.

«HCYHOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI WM UHBIE MaTEePUAIbI.
Bompocs (3agaun) ass 9K3aMeHa mpeicTaBiIeHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHJIKaTOpa




‘ Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Ne Kon
[Tepeuens BompocoB (3a1au) 1yist 3adeta / nudd. 3auera

/o WHIUKAaTOpa

1 Onwummre BHEAPEHUE UCKYCCTBEHHOTO HHTEIUIEKTa B podeccuonansHon | OIIK-4.3.1
JeSITeNIbHOCTH

2 OnuimmMre METObl peajln3allMi HCKYCCTBEHHOTO HHTEIIEKTA OIIK-4.3.2

3 OnuimuTe TporpaMMHBIE IPOIYKTHI U SI3bIKK IIPOrpaMMHUPOBAHUE, OIIK-4.3.1
MIPUMEHSAEMbIE ISl CO3/IaHMs] HHTEJJIEKTYaJIbHBIX CUCTEM

4 Onuimmre MeTo bl cOopa JJaHHBIX OIIK-4.3.2

5 [Tpoanaym3upyiite npobdaeMy OUYHUCTKH JTAHHBIX OIIK-4.V.1

6 Onumure, Kak MPOXOJIUT XPaHEHHUE JaHHBIX OIIK-4.3.1

7 OnuimMre BpeMeHHbIE PsAJIbI B IPodeccroHabHON 1eTeIbHOCTH OIIK-4.3.2

8 Onwummre peKoMeHIaTeIbHBIE CHCTEMBI B TPO(ECCHOHATBHOM OIlK-4.3.1
JeSITeNIbHOCTH

9 [Ipoananu3upyiiTe TOCTOMHCTBAa MAIIIMHHOTO O0YYEHHUS: OIIpeIeTIeHIe, OIIK-4.VY.1
Ha3HAaYCHUE, KIaccu(UKALUS METOI0B

10 OnuInuTe alIropuT™ MOCTPOCHUS MOJICITH MAITMHHOTO 00YYeHUS OIIK-4.3.1

11 Onuimre MeTobl perpeccuu. Kak mpoxXoauT oleHKa KauecTBa MOJIeIeH OIIK-4.3.2
perpeccun

12 Onwumute Metoap! kKiaccudukarmu. Kak mpoxomut oreHka kadectsa mojaeneit | OITK-4.3.1
Kiaccubukanuu ?

13 OnwumuTe MeToap! Kiaactepu3anuu. OleHka KauecTBa Moelei OIIK-4.3.2
KJIaCTepU3ALUH

14 Uto BBI y3HA PO MAIIMHHOE 3pEHUE B MPOPECCHOHAITBHOM IEATEIHHOCTH OIlK-4.3.1

15 Uto BBI y3HA PO 0a30BBIE METOABI 00PAOOTKH M300paXKCHHA: (PUIBTPHI, OIIK-4.3.2
KJIaccu(UKaIys, X HA3HAYCHUE

16 Uto BBI y3HAJ PO HEHPOHHBIC CETH B MAIIIMHHOM 3PESHUU OIIK-4.3.1

17 OnwuinunTe, Kak TPOUCXOAUT 00pabOTKa €CTECTBEHHOTO S3bIKA B OIIK-4.3.2
npoecCHOHANBHOM JISSITebHOCTH

18 Omummure, 9yro Takoe «JIleMMarusanusy. « TokeHu3anmusy. « CTEMMHUHD). OIIK-4.3.1
«Hopmanuzanwst». «CrnoBapu». «MophoJIoruuecKuii aHammsy

19 Omnummre paboTy HEMPOHHBIX ceTel B 00pabOTKe eCTECTBEHHOT'O SI3bIKA OIlK-4.3.2

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI
npescTaBieHsl B Tabmuie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOI'O POEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No /1 [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
- KYpPCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel u1s1  mpoBeneHMsT NPOMEXYTOUHOM aTTECTallMM B BHJIE TECTUPOBAHMUS

npeJcTaBieHbl B Ta0nuie 18.

Tabmuna 18 — IlpuMepHbIl epeyeHb BONPOCOB JJIsl TECTOB

y Koz
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB I TECTOB
WHIMKaTOopa
1 Omnpenenure, B Kakylo U3 3TUX UTP MAIIMHBI IOKA UTPAIOT HE JIy4Ile OIlK-4.3.1

monen?
=IOKep




IaXMaThl
LIAIIKU
cTpaTerus

OrmpeznenuTe, B Kakylo U3 331a4 00pabOTKH €CTECTBEHHOT'O sSI3bIKa
KOMITBIOTEP pelIaeT Xyxe OONbIIMHCTBA JIFOICH?
=pacrio3HaBaHUE PEUU

pelIeHre KPOCCBOPIOB

JIMTEPaTyPHBIN EPEBOJI C OJTHOTO S3bIKA HA IPYTOif
MOp(OJIOTHUECKUH aHAIN3

OIIK-4.3.2

Onuimre, Kak paboTarOT caMble MOMYJISIPHBIE AJITOPUTM MAaIIMHHOTO
nepesoza?

= IporpaMMbl 00y4arOTCsl Ha IEPEBEAEHHBIX TEKCTaX, ONPEEIIAIOT
CTaTUCTUYECKUE 3aKOHOMEPHOCTH B IIEPEBOJIE CIIOB, IPEIJIOKEHUM,
TEKCTOB

MamuHsl criepBa IepeBOJAT TEKCT Ha CBOM MAIIMHHBIN SA3bIK, 3aTEM
MHTEPIPETUPYIOT HA 3alaHHBIN SA3BIK IIEPEBOJA

Hmeercst OTACNBbHBIA aITOPUTM I KQXKI0W Napsl SA3bIKOB

OIIK-4.3.1

[Ipoananusupyitte cutyauuto: «B konkypce ImageNet yxxe MHOro jiet
Y4acTBYIOT IIPOIpaMMbl, COPEBHYIOIIMECS B PACIIO3HABAHUU
n300paxeHui. YToObl NOOEIUTH, OHU JOJKHBI PA3/IEIUTh HECKOIBKO
MUJUIMOHOB M300paxkeHuil Ha 22 000 ki1accoB, COBEPILINB MUHUMYM
omnook. Kak yacto ommbaroTcs gydiine nporpaMMHbIE IPOIYKThI?»
=NPUMEPHO B 5%, IPEB3OILLIN YEIOBEKA

npuMepHo B 10%, mpeB3onuM yeaoBeKa

IpUMEPHO B 5%, 4eIOBEK MOKa CIIpaBIIsIeTCA JTyyYllie

npuMepHo B 10%, yesioBeK MoKa CpaBJIsIeTCs JIy4lle

OIIK-4.V.1

[Ipoananmusupyiite cutyaiuio: «Coo0IIecTBO aBBTOMOOMIBHBIX
MH)XEHEpOB pa3paboTajo IIKaay aBTOHOMHOCTH aBTOMMIJIOTOB OT 0
(OJTHOCTBHIO MEXaHUUYECKOE YIIPaBIIEHUE) 10 5 (aBTOMOOUIIb MOJTHOCTHIO
ynpasisiercst 0e3 4ernoBeKa: HeT HU pyJisi, HU nenaneit). Camble
MIPOJBUHYTHIE MOJENIN NPUOIMIKAIOTCSA K TPETHEMY YPOBHIO
aBTOHOMHOCTHU. Kak oH onucsiBaeTca?»

=MalirmHa €A€T caMa, HO B HCKOTOPBIX 00CTOSITENLCTBAX MOKET
noTpeOoBaTh y BOAUTEINS B3ATh KOHTPOJIb Ha ce0s;

aBTOMOOMJIL CIIOCOOEH Y4aCTBOBATh B ABMIKCHUU JJaK€ B TOM CJIy4dac,
€CIIU BOJMTENb 3aCHYJI U €r0 He pa30yanTh;

YOpaBJICHUCM 3aHUMACTCA JKUBOM BOJUTECIIb, HO MHOTHEC Ba’>XHBIC
(GYHKIMH, BKIIIOYAs pyJIeHHE U TOPMOXKEHHE, aBTOMaTH3UPOBAaHbI

OIIK-4.Y.1

Onpenenure, 9T0 HAOIIOAACTCS HA BBIXOJIC AJITOPUTMOB 00paOOTKH
M300paKeHHi

=HOBOE N300pakeHHNE

KOJIMYECTBEHHBIC XapaKTePUCTUKHU H300pakeHn i
BBICOKOYPOBHEBOE OITUCAHUE H300paKEeHUS

COBOKYITHOCTh OObEKTOB Ha M300pakeHUHU

OIlK-4.3.1

Pacckaxxute, 4TO IPOUCXOAUT C U300PAKEHUEM B pe3yJIbTaTe
NpUMEHEHHs (QUIIBTPA YCUIICHHUS BBICOKMX 4acTOT?
=BblJIeJICHUE TPAHMUI]

CTJIaKUBaHHE IIyMOB

YCUJICHHE MEIIKUX JIeTallel

MOBBIIIEHUE KOHTPACTHOCTH N300paskeHHsI

OIIK-4.3.2

Pacckaxkute, 4TO MPOUCXOIUT C MEIKUMU O0BEKTaMH Ha U300paXKeHUH
nocse NPUMEHEHHsI K HeMY MEeJIMaHHOTO (GHIIBTpa C OOJIBIIUM pa3zMEpoM

OIlK-4.3.1




s]ipa CBEpTKU?

= UCYE3HYT

OyIyT CUJIBHO Pa3MbITHI
CHJIBHO KOHTPaCTHPYIOTCS
HHUYErO HE MPOU30MUJIET

nerepmuHanuy -0,85 u 0.85». Kakas perpeccust npeaAnodYTuTeabHee ¢
TOYKH 3pEHUS aJIeKBaTHOCTU?

= ¢ koo durmenTom aerepmuHanuu 0.85

¢ koapdumnrenTom nerepmuHaiuu -0.85

00e aJieKBaTHbI

o0e Hea/IeKBaTHbI

9 PacckaxuTe, 4TO MPOU30UIET, €CIIU K H300paKEHUIO IIPUMEHUTD OIIK-4.3.2
MeIUaHHBINA (QUIBTP CO CIUIIKOM OOJIBIINM SAPOM CBEPTKU?
=nucrnepcus NIyMOB Ha U300paKEHUU YMEHBIIUTCS
JHCTIEPCHUs IIIyMOB Ha U300paKEHUH YBEITUYUTCS
Ha M300paKEHUHU MOSIBSATCS IONOJHUTENIbHbIE ITYMOBBIE MUKCEIU
10 Onpenenure, kakoi GuinbTp odnanaet apdexrom coxpanenus rpanun? | OIIK-4.3.1
=MequaHHbBIN
l'aycca
Jlanaca
Cobens
11 Omnpenenure, Kak Ha3bIBaeTCs MpeodpazoBaHue uzoodpakenus, ecnu g | OI1K-4.3.2
pacuera sIpKOCTH Ka)KI0ro MUKCENS UCIOIb3YIOTCS SIPKOCTU COCEIHUX C
HUM IHUKCENen?
=JI0OKaJIbHBIM
TOYECYHBIM
JI00aTbHBIM
aIalITUBHBIM
12 Omnpenenure,kakas 3a1a4da 3aKI09acTcs B pa30MCHUH BHIOOPKU OIIK-4.3.1
n300pakeHUI Ha CXO0XKHE (110 CoIepKaHuIo)?
=KJ1acCU(UKAIIHS
KJIaCcTepU3alus
CerMeHTanus
perpeccust
13 [Ipoananusupyiite 3aaauy: «Jlns pemeHus kiaccupukaniy noxy4eHo OIIK-4.Y.1
3HadeHne AUC=0.5»1. D¢ dextuBen nu knaccuduxarop?
=net, AUC n0omxeH cTpeMuThes K 1
HeT, AUC nomxkeH crpemuthes K 0
na
14 IIpoananusupyiite 3anauy: «lcxonnsle nanublie coaepxar 10 OIIK-4.V.1
00BbekTOBY. CKOJIBKO Ki1acTepoB Oy/ieT Ha § 11are uepapXuieckon
arsiomeparuu?
=3
4
2
1
15 [Ipoananmsupyiite 3anaqy «MIMerOTCs BEKTOpA, ONMMCHIBAIOLIUE BA OIIK-4.V¥.1
obowekra vl =(1,2,3), v2 =(2,2,2)». Haiitu paccrostHie MUHKOBCKOTO
Mexay oobexTamu JUIs r=3. OTBET OKPYIJIUTh JIO COTHIX
=1.26
16 [Ipoananu3upyiite 3anauy «Jlansl 1Be perpeccun ¢ KodhpurmeHTaMmu OIIK-4.V.1




17 [Ipoananusupyiite 3anauy: «/laH BEKTOp peabHbIX 3HAYCHUN OTKIIMKA OIIK-4.V.1
Y=(2,2,3) u BexTop npeackazanuii Y pred = (1,2,1)». Paccunrarp
omnOky MAE ¢ okpyrieHrem 10 JByX 3HaKOB

1,00

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtonuueckue  MaTepuaibl,  ONPEACTAIONME  NPOUSAYpPbl  OLECHUBAHUS
WHIWKATOPOB, XapaKTePU3YIOMIUX JTanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCS B
JIOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAIL, pernmameHTHpPYIOIIMX TOPSAIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. Meroaudeckue yka3aHus ISl 00YYarOIIMXCs IO OCBOCHUIO JTUCITUTUTHHBI

11.1. Meronnyeckue yKazaHusi I8 OOYYalOUIMXCS 1O OCBOCHHUIO JICKIIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue COBpEeMEHHOM JieKLUU B
paMKax IUCHUIUIAHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALHIO TIO TEME, a B OCBOCHHUH
(byHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOro I103HAHMs, HOBEHMIIMX
JOCTHUXKEHUIN HaydyHOM MbIcau. B yueOHOM mporecce JIEKIHUsS BBIIOJHSAET METO/I0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LENbHOE NPEJCTABIEHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € IPENoJaBaTeseM;

— pasBuTHE TNPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsIBJIEHUE MHTEpeca, HE0OXO0AUMOTO Ul CAaMOCTOSTEIbHOW paboThI;

— TIOJYy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKd U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIne rofbl;

— HAY4YUThCS METOJMYECKH 00pabaThiBaTh MaTepuall (BBIAENSTH TIJIaBHbIE MBICTU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMUHBIX
bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOI'O MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClaliioB U
WCIIOJIb30BaHUEM pa3laTOYHOrO0 MaTepuaja IMpH IPOBEIEHUU KOPOTKUX AUCKycCUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK [0 JUCLIUTUIMHE.

CrpykTypa npeaocTaBieHus JEKIHOHHOIO MaTepuana:

— JICKIIMH COTJIaCHO pazzenam (Tadu.3) u temam (Tabm.4).

11.2. Meronuyeckue ykKazaHus A7 OOYYArOMIMXCS IO MPOXOXKIACHHUIO MPAKTHUYECKUX
3aHATUHA




IIpakTHyeckoe 3aHATHE SBISAETCA OAHOM M3 OCHOBHBIX ()OpPM OpraHM3alUU y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00yYaIOIMMUCS MOJI PYKOBOJICTBOM IPENoiaBaTess
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4yeOHOMU
JUCLIUTUTMHBL, TPUOOPETEHHsI YMEHUN M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIBHOCTH.

Iesbto NPaKTUYECKOT0 3aHATUSA Ul 00YyYaroIlerocs sBJsSeTcs NPUBUTHE 00yUYarOIIUMCs
YMEHUU U HAaBBIKOB IPAKTUYECKOU IEATEIBbHOCTH 110 U3y4aeMOH NUCLMILUIMHE.

[Inanupyemble pe3yabTaThl 1P OCBOEHUH 00YUYaIOIIMMCS IPAKTUYECKUX 3aHATUH:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3als 3HaHUW IpU peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEIbHBIX CIHOCOOHOCTEH, CaMOCTOSATENbHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4yeOHOM
JUCLUILINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS IOJTYYEHHBIX 3HAHUM UL
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIyaJbHON (popm
o0y4eHusl.

Y4eOHO-MeToInYeCcKOe MTOCOOe B U3JAaHHOM BHJIE

Crenamkuna A.C., I'ymuna E.A., ®posoBa E.A. OCHOBBI HCKyCCTBEHHOI'O MHTEJUIEKTA
B IPO)eCCHOHATBHOM IEATENFHOCTH : yaeOHO-MeTonnueckoe nmocooue — CI16: I'VAIL — 110 c.

11.3. Meronnyeckue yka3zaHus Uid OOyYaroIIMXCS IO BBINOJIHEHUIO JIAOOPaTOPHBIX
pabor

B xozme BeIONHEHHS J1a0OpPaTOPHBIX pabOT OOyYaromMHCS [OJDKEH YIrIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJA/IeTh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT U3 KCIEPUMEHTAIbHO-MIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHI.

BrinonHeHnue 51a00paTopHBIX paboT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCA K CPEACTBaM,
o0ecreynBaroIUM pelIeHue CcIeIyIoIUX OCHOBHBIX 33a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3allds TEOPEeTUUYECKUX 3HAHUN, TMOJYYEHHBIX Ha
JEKIUX;

— ToJlyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMON AUCIUIIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000py10BaHUEM U TPUOOPaMHU.

3aaHue K BbINOJHEHUIO J1a00paTOPHON padoThl BHIJAETCS MPENOAaBaTEIEM B Havaie
3aHATHUS B COOTBETCTBHHM C TUTAHOM 3aHATHH. Tembl 1abopaTopHBIX pabOT MpUBEACHBI B TaOI. 6
JAHHOM MPOTrPaMMBbl.

Brimonnenue nabopaTopHOi paboThl COCTOUT U3 TPEX ITAIOB:
—  aHAJIUTUYECKOTO;

— pacyeTHO-rpa)uvIecKoro;

— KOHTPOJIBHOTO B BUJE 3alllUThl OTUETA.

CrtpykTypa u hopma oTueTa 0 1a00paTopHOM padboTe
Obs3amenvHo 015 3an0IHeHUs NPenooasamenem

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAO0OPATOPHON padboTe




Otyet 0 mabopaTopHOU pabOTE MOJDKEH COJIepKaTh: TUTYJIbHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAaHUM.

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE [UCUUIUIMHBI, Ha3BaHHE
naboparopHoil paboOThl, (GamMmivsg W WHUIUATB TpenojaBatess, ¢GaMwidusg W HHUALKAAIBI
CTYyJIeHTa, HOMEp ero yueOHOM! IPYMIIbI U J1aTa 3alIUThl paOOTHL.

OcHognass uwacmev JOJDKHA COJEp)KaTh 3aJaHue, pPe3yJbTaThl AKCIEPUMEHTAIbHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHE MaTeprabl, IMCTUHT KOJa/CKPUH SKpaHa.

Bv1600v1 110 IpoiennaHHOM paboTe JOIKHBI COJIEPKATh OCHOBHBIE PE3yJIbTAThI 110 paboTe.

TpeGoBanus Kk 0(pOpMIICHUIO OTUYETA 0 JTa00PATOPHOI1 padoTe

TUTyAbHBIN JIUCT OTYETA JAOJKEH COOTBETCTBOBATH MIA0JIOHY, IPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymentaruu ['Y AIT https://guap.ru/standart/doc

OdopmieHre OCHOBHOM 4YacTWU OTYETa JIOJDKHO OBITh O(OPMIICHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeboBaHusi NpPUBEAECHBI B CEKTOPE HOpMATHUBHOW JokyMmeHTauuu ['YAII
https://guap.ru/standart/doc

[Tpu dopmupoBaHMUM CIIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumepsl odopmieHUs: CHCKa MCTOYHUKOB
IIPUBENIEHBI B CEKTOpEe HOpMaTUBHOM nokyMeHTauuu 'Y AIL https://guap.ru/standart/doc

11.4. Meronnyeckue ykazaHUs s 00ydJarONIUXCs MO MPOXOKICHUIO CaMOCTOSITEIILHOM
paboThI

B Xxoze BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThl, 00YYarOLIUIiCs BBINOJIHACT paboOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
Yy4YacTHsL.

s oOyyarommxcsi 1Mo 3a09HON (opMe OOydCHHs, CaMOCTOsATEIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBINOTHEHHUSI CaMOCTOSITENIbHON paboThl, y oOywaromierocst (GpopMupyercs
nesnecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUs
Y HaBBIKM B YCBOGHUU W CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCHEBAaEMOCTH B THepuoJ OOyueHHs,, IMOMOraeT IOJYy4YUTh HABBIKM IOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yyJaronuxcs, siBJISI0TCS:

— y4eOHO-MeTOAMYECKUI MaTepHal Mo JUCIUILINHE;

— Kypc B LMS.

11.5. Meronnyeckue ykasaHusi s OOyyarolUUMXcs IO MPOXOXKJIEHUIO TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CEeMecTpa C IIeJbl0 OLEHMBAHUS X0Jla OCBOEHUS
JTUCIUTUIAHBI.

B Teuenue cemecTpa CTyI€HTBI

—  3alUINAIOT JIAOOPATOPHBIE U MPAKTUYECKHE PaOOTHI;

—  BBINOJIHSIOT TECTUPOBAHHUS 10 MaTepHaliaM JIeKIK B cpene LMS.

JJ1g TeKyI1ero KOHTPOJIS YCIIEBAa€MOCTH UCIIOJIb3YIOTCS TECTHI.

11.6. Meronnyeckue ykazaHus Ui 0OydarOIIMXCs MO MPOXO0XKJIECHUIO TMPOMEXYTOUHOM
aTTECTALIUH.

[IpomexyTounas  artectanus  OOydYalOIIMXCS — MpeAycMaTpUBaeT  OICHUBaHHE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuruiiHe. OHa BKIIIOYAET B
ceOst:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYyYEHHBIX OOy4YaIOIUMCS B XO/1€ U3yUYEHUS
y4eOHOI AUCHUIUTMHBI B IIEJIOM MITH TPOMEXYTOUYHast (110 OKOHYAHUH CEMECTpa) OlleHKa 3HaHUN


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

00ydJaronuMcs 10 OTIIEIBHBIM pa3jienaM JUCIUIUTMHBI C aTTECTAIMOHHOW OIIEHKOW «3a4TeHO»
WAJIU «HE 3aYTEHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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