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AHHOTaUA

Huctummaa  «OCHOBBI  MCKYCCTBEHHOTO — MHTEIUICKTa B IPO(ECCHOHATLHOM
JESTENIbHOCTHY BXOAHUT B 00pa30BaTENbHYIO MPOTPaMMy BBICIIErO 0Opa3oBaHUS — MPOTpamMMy
OakayaBpuaTta TO HampaBlIEHUIO MOATOTOBKH/ crenuanbHOCcTH 27.03.01 «Cranmaprusanus u
MeTposiorusi» HampasieHHocTH «L{udpoBas merponmorus u crapaaptuzanusy». JlucruruinHa
peanmzyercs Kadenpoi «Ne 6».

JlucuuniauHa HaleneHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIIUI:

I[IK-6 «CmocobeH TpHUMEHSATh TEXHOJOTHMH HMCKYCCTBEHHOTO  HMHTEIJICKTa B
npoecCHOHANBHOM e TEIILHOCTI

ConepxcaHHe JUCHUIINIMHBI OXBATBIBACT KPYT' BOIIPOCOB, CBA3AHHBIX C INPHUMCHCHHEM
TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJUIEKTA B MPO(EeCCHOHABHOM 1eATEIbHOCTH.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMaTPUBACT ClieAylomue (OpMBbI OpraHU3aALUN
yueOHOro mpoIiecca: caMoCToATeIbHas padoTa 00yJaromerocs, JeKIuu, J1a0opaTopHbie paboThI,
MMPAKTUYCCKUC 3aHATUSA.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbl KOHTPOJS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B GopMe 3a4era.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCLMIIMHBI COCTaBNseT 3 3aueTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHUM ».



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. [lenu npenonaBaHus TUCIUILUIMHBL. MOJy4YE€HUE CTYJEHTAMH HEOOXOAUMBIX 3HAHUMN
JUTSE IPAMEHEHUST METOJZI0B MH(MOPMAIMOHHBIX TEXHOJIOTUA M UCKYCCTBEHHOTO HHTEIUICKTA B
npoecCHOHANBHOM /EATEeIbHOCTH, 3HAKOMCTBO C aJrOpUTMaMU MAIIUHHOTO OOy4YeHHS,
OIICHKOW Ka4ecTBa PEHICHWH 3a7ad MAIIMHHOTO OOydYeHHs, MAITMHHOTO 3PCHHS U Jp. 33134 B
00JacT HMCKYCCTBEHHOTO HWHTEIJICKTA; OCBOCHHME O0a30BbIX TEXHOJOTHIl HCKYCCTBEHHOTO
WHTEIJICKTA.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU
00pa3oBaTeybHBIX OTHOIICHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (J1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 1O AUCIHUILTUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.

B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMHU WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabiuue 1.

Tabnuna 1 — [lepeuens KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Konu
Kareropus (rpymnma) Kon n nanmMeHoBaHMe UHIUKATOPA JOCTUXKEHUS
HaMEHOBaHUE
KOMIIETEHI[NHA KOMIIETEHIIUN
KOMIIETEHIINHU

I1K-6.3.1 3HaTh 0a30BBIE TEXHOJIOTHU
HCKYCCTBEHHOT'O MHTEJIJIEKTa, OCHOBHbBIE
QITOPUTMBbI MAITUHHOTO O0YYEHUSI, METOIbI
OIICHKH TOYHOCTH PEIICHUS

I1K-6.3.2 3HaTh METOJIBI UMUTAIITHOHHOTO
MOJICITMPOBAHUS

[1IK-6.Y.1 ymers 006pabaThiBaTh,
BHU3YyaJIM3UPOBATh U aHAJIM3UPOBATh JJAHHBIC
[1K-6.Y.2 ymeTh NpUMEHATh CTaHIapTHbHIE

[1K-6 Criocoben
QJITOPUTMBI MAIIMHHOTO O0YYCHHUS,

PUMEHSTh
TeXHONOMM KOMITBIOTEPHOTO 3peHusl, 00pabOTKI
[TpodeccronanbHbIe €CTECTBEHHOTO sI3bIKa Ha 0a3e aHaIMTUYECKON
HCKYCCTBEHHOI'O
KOMITETEHITHH 1aT(HOPMBI U/WIK SI3bIKA TPOTPAMMHUPOBAHUS
UHTEJUIEKTa B Python
npoQeCCHOHAIbHON
[1K-6.B.1 BnaseTh HaBbIKaMU peLICHUS
JeSITeIbHOCTH

MIPAKTUYECKUX 3a1a4 C IPUMEHEHUEM
TEXHOJIOTUI UCKYCCTBEHHOI'O UHTEIIEKTA,
MPUMEHEHHUSI aJITOPUTMOB MAILIMHHOTO O0yUYEeHUS
U OLEHKU TOYHOCTHU MX pabOThl; IPUMEHEHHUS
aHanMTU4eckux miaargopm, Bl unctpymeHTos u
zp.

[1K-6.B.2 BnageTh HaBbIKaMU PUMEHEHUSI
MMHUTALMOHHOTO MOJIETMPOBAHUS PU3NUECKUX U
TEXHOJIOTMYECKUX MPOLECCOB

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:
— «Marematrka. MareMaTUYeCKUN aHATIA3»
— «MareMmatuka. TeopHst BEpOSITHOCTEN U MaTeMaTHUYECKasl CTATUCTUKA)
— «AJNTopUTMH3ALINS ¥ IPOTPAMMHUPOBAHUEY.




3HaHMs, TOJYy4YEHHBbIE NPU U3YYEHUU MaTepuana AaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSATENILHOE 3HAYEHHE, TaK U UCIIOIB3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
— «CTaTuCcTUYECKUE METOIbl B YIIPABICHUH CIOXKHBIMU TEXHUUECKUMHU CUCTEMAMUY,

— «MeXIUCIUIINHAPHBIN IPOEKT.

3. O0BeM U TPYAOEMKOCTh AUCITUTLIHHBI

Jlaraple 00 00meM oO0beMe MUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboThI MO TUCHHUIUIHHE (M pactpeieieHue ITOi TPYI0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tabnuiie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoemMKocTs 1o

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 34 34
AyoumopHhuie 3anamus, BCETo 4ac. 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 (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3au, | 3ayer 3auer

D3, **)

[IpuMeuaHue: kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI

4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.

Pa3Z[€J'II>I, TEMBI IUCHUIIJIMHBI U X TPYAOCMKOCTDb IIPUBCACHLI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznesbl, TeMbl JUCIUITITUHBI Jlexumn | 113 (C3)| - JIP KII CPC
’ (qac) (dac) ("ac) (dac) (uac)
Cemectp 6
Paznen 1. MckyccTBEHHBIN MHTEIJIEKT: IPUMEHEHHUE B 2 2 2 10
po(heCCUOHATBHON IEeATENbHOCTH
Paznen 2. OcHOBBI MAIIMHHOTO OOYYEHUS
Tema 2.1 Obpabomxa OanHvlx
Tema 2.2 Ilocmpoenue mooenu. Oyenka mouHocmu 7 3 3 10
mooenu
Tema 2.3 [Ipumenenue mooenei MAUUHHO20 00YVYEeHUs
Paznen 3. MammnHOe 3peHue
Tema 3.1 Mawunnoe 3penue 6 npogheccuoHanvbHoll 4 5 5 10
desmenvrocmu. Obpabomxa uzo6paicerull
Tema 3.2 Hetiponnvle cemu 8 MAQUUHHOM 00yYeHUU




Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA
Tema 4.1 Ocrnosnvie 3a0auu. Cunmaxcuyeckui u
Mopgonozuueckuil aHanus 2 4 4 15
Tema 4.2 Hetiponnvie cemu 05 06pabomxku
ecmecmeento20 s3blKd

Paznen 5. TexHOIOrMH HCKYCCTBEHHOTO UHTEIIEKTA B
MPOMBIIIICHHOCTH

Tema 5.1 HnmennexmyanvHvie agmomMamusuposanHvle 2 3 3 12
U pobOMU3UPOBAHHBLE CUCTEMDbL

Tema 5.2 AoOumusnvle mexHono2uU U UMUMAYUOHHOE
MOOenuposanue

HUroro B cemecTpe: 17 17 17 57

Htoro 17 17 17 0 o7

IIpakTrueckass IOATNOTOBKA  3aKIIOYAETCA B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymiei
npodecCHOHATIBHOMN 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHITHH IIPUBEICHO B Ta0HIIE 4.

Ta6ymmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHITHI

1 HckyccTBeHHBbIN HHTEJIEKT: IPUMEHEHHE B
npodgeccHOHATbHOM J1eSITeJIbHOCTH
Tennenuu udpoBoit 3koHOMHUKH. OO0IIIast XapaKTepUCTHKA

WNupayctpuu 4.0, nouatue uudpoBoii TpancGopmarii.
OrnpesiesieHre UCKYCCTBEHHOTO WHTEIUIEKTa. MHTeNneKkTyanpHbie
MIPUJIOKEHUS JJIsl HAYYHBIX UCCIIeIOBaHUM, TIPOU3BOJICTBA,
YIPaBJICHUS TPEANPUATUEM, YIIPABJICHHS KaYeCTBOM U OM3HEC-
nporieccamu. COBpeMEHHBIE METOIbI peaT3aluu
HMCKYCCTBEHHOTO MHTEIIeKTa: IHTEpHET Bellen,
pEeKOMEeHIaTeNNbHbIE CUCTEMBI, aHaIu3 AaHHbIX, DigData,
o0JauHbIe TEXHOJIOTUH, aJIUTUBHBIE TEXHOJIOTUH, BUPTyallbHas
U JIONOJTHEHHAs peanbHOCTH, OokueiiH. [Iporpammabie

MMPOAYKTHI.

2 OCHOBBI MAIIMHHOTO 00Y4YCHHS

Tema 2.1. Obpabomxa dannwix

[TpoGieMbl KauecTBa U OYUCTKU AaHHBIX. MeTo bl coopa
JaHHBIX. AHaMW3 naHHbIX. [lapcuHr. AHanuTHYEeCKHE
iatdopmsl: Tableau, KNIME, PowerBI. IToctpoenune
Jamoop 0B, BU3yaau3alus JaHHbIX. buOinoTeku s3bika
nporpamMmmupoBanus Python

Tema 2.2. I[locmpoenue modenu. Oyenka mouHocmu mooenu
MeTtoap1 MalIMHHOTO 00y4YeHus. ba3oBbIe alrOpUTMBI peICHUS
3aJ1a4 perpeccuu, KiaccupuKaluy 1 Kiacrepusanuu. MeTpuku
KauecTBa. S3biku porpammupoBanus (Python) u
aHAJTUTUYECKUE TIATGOPMBI I peaT3alliy alTOPUTMOB
(KNIME)

Tewma 2.3. Ilpumenenue mooeneti MAQUUHHO20 00)YeHUs.




[TpruMeHeHne METOI0B MAITUHHOTO O0Y4EHUs B
npodeCCHOHATBLHOM 1eATENFHOCTH. 3HAKOMCTBO C BPEMEHHBIMH
psiiaMu, peKOMEHIaTeIbHBIMU CHCTeMaMH. BO3MOXHOCTH
oubmmorek Python (Sklearn) u ananutnyeckux miardopm

MammHHOe 3peHue

Tema 3.1 Mawunnoe 3penus 6 npogheccuonanvholl
desmenvrocmu. Obpabomra uzoopajicenuil

3amaun MamuHHOTO 3peHus. O0paboTka n300paKeHUH
(unbTpsl, K1accupuUKaIys, 001aCTh TPUMEHEHUS).
Tema 3.2 Hetiponunvle cemu 6 MauuHHOM 3peHuUl.
Hetiponnsie cetu. [Tpuniumn paboThl HEHPOHHBIX CETEH,

OCHOBHBIE 3a/1aui. HelipoHHBIE CeTH, IPUMEHSEMBbIC B
KoMItbroTepHOM 3peHun. budnuorexku TensorFlow, PyTorch.

O0padoTKa eCTECTBEHHOI0 SI3bIKA

Tema 4.1 Ocnosnvie 3a0auu. Cunmaxcuieckul u
Mopghonocuveckull aHanuz

3amayn aBTOMaTHYeCKOi 00paboTKH TekcTa. Jlemmaru3anusi.
Toxenuszarus. Cremmunr. Hopmanuzanus. CrnoBapu.
Mopdornorunueckuii ananms

Tewma 4.2 Hetipornvle cemu 0151 00pabomxu ecmecmeeHHo2o
A3bIKA

Heiiponnsie cetn 111 00pabOTKH €CTECTBEHHOTO SI3BIKa,

OCHOBHBIE TOTOBBIE OMOTMOTEKH, MPUHIUT paboThl. brubnnoTexku
TensorFlow, PyTorch.

TexHOI0rnH HCKYCCTBEHHOT0 HHTE/JIEKTA B
NPOMBINLIEHHOCTH

Tema 5.1 Unmennekmyanvnvle asmomamusupo8anuvie u
pobomusuposanHuvle cucmembvl

BHenpeHne aBTOMaTU3UPOBAHHBIX CUCTEM Ha IIPOM3BOJICTBE.
BuptyanbHas cpena B ynpaBiieHUU poOOTU3UPOBAHHBIM
KOMIUIEKCOM. Y 1aJIEHHBIE TEXHOJIOTMH KOHTPOJIS U YIIPaBICHUS
poOOTU3MPOBAHHBIM KOMIUIEKCOM. OOIauHbIe TEXHOJIOTHH,
OnokueiiH. BupTyanbHast ¥ JONOJTHEHHAs! pealbHOCTh

Tema 5.2 Aooumuenvle mexnono2uu U UMUMAYUOHHOE
MoOenupogaHue

Coznanue moaenei. ALIMTUBHOE TPOTOTUIIMPOBAHHUE.

AI[I[I/ITI/IBHOG IMPOU3BOACTBO U €r0 OpraHu3anus.
I/IHTeJ'IJ'IeKTyaJ'IBHI)IG CHUCTCMbI KOHTPOJIA Ka4€CTBa NPOJAYKIIHH.
I/IMI/ITaIII/IOHHOG MOZACIIMPOBAHUC TEXHOJIOTHYCCKUX ITPOICCCOB

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
/o

Templ mpakTHYECKUX
3aHATUN

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTh, |IPAKTUYECKOH |pa3zierna
3aHATUN (gac) IIOATOTOBKH, |AUCIUI
(gac) JIUHBI

Cemectp 6




1 Bupl naHHEIX, ['pynmoBasauckyccus 4 4 2
MAPCUHT
2 Busyanuzarnus Pemtenue 4 4 2
naHHbIX, Bl CHUTYallHOHHbIX3a/1a4
aHAJIMTUKA
3 [Toctpoenue Pemenue 4 4 2
JITOPUTMOB CUTYaIlMOHHBIX3a/1a4
4 CpaBHeHue I'pynnoBasguckyccust 2 2 3
pE3yIbTaTOB
peanuzanuu
QJIITOPUTMOB
MaIIMHHOTO
0o0y4eHus ¢
TIOMOIIIBIO
AHAJIUTUYECKOU
miardopmer KNIME
U SI3bIKA
IPOrPaMMHUPOBAHHUS
Python
5 ABTOMaTHUYECKHE I'pynmoBasigucKyccust 3 3 5
MIPOU3BOJICTBA
Bcero 17
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynOeMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 6
1 Buszyanuzanus nanneix, Bl ananutuka 2 4 2
2 O0paboTka 1 aHanu3 AaHHbIX B Python 2 4 2
3 Pemenue 3a1au knaccudukanum 2 4 2
4 Pemenue 3amau perpeccun 2 4 2
5 Pemienue 3agaun Kiactepusaiumn 2 4 2
6 Pemenue 3a1a4 MammmHHOTO O0y4YEHHS B 2 2 2
a"HamutHyeckot matgopme KNIME
7 Bpemennslie psiibl 2 4 3
8 Knaccudukanus n3o0pakeHnit MAIMHHOTO 3 4 3
3penus B Python
Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BBHIIOJIHEHUE KYPCOBOW PabOTHI

VY4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bupl camocTosiTennbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmuua 7 — Bugsl caMocTosITeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboTh
qac yac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
20 20
nucuuruael (TO)
Kypcooe npoektupoanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Konrtpomnbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU
27 27
atrecrauuu (I1A)
Bcero: 57 57

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIUISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U SJIEKTPOHHBIX Y4EOHBIX U3TAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B TabuIe 8.
Tabnuna 8— IlepedeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JAHUIMA

Iudp/
URL anpec

bubnuorpaduueckas ccplika

Komiuectso 3x3eMInsipoB
B Oubmoreke
(KpoMe AIIEKTPOHHBIX
9K3EMIULIPOB)

https://znanium.com
/catalog/document?id=358712

[Hamupo JI., Ctoxman [Ix. KommnbrotepHoe
3penue: Yueobuuk — BUHOM, 2020. — 763
C.

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

Censukun B.B. KommnerorepHoe 3penue.
Amnanmu3 1 00paboTka n300pakeHUN. —
WsnarensctBo «Jlanby, 2021. — 152 C.

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

Octpoyx A.B., Cypxosa H.E.
CucreMbl HCKYCCTBEHHOTO
HHTEJIeKTa. — M31aTeabCcTBO
«Jlanpy, 2021. — 228 C.

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

ITenskoBa T.I'., Baiinmreitn FO.B. Moaenun
1 METOJIbI HCKYCCTBEHHOTO MHTEIJICKTA:
yuebHoe nmocobue. — Cubupckmii
®enepanbHblil YHuBepcureT, 2019. — 116 C.

004
C79

Crenamkuna A.C., I'ymuna E.A., ®ponosa
E.A. OcHOBBI HCKYCCTBEHHOT'O MHTEJIEKTA
B PO eCCHOHATBHON eI TEIBHOCTH :
yaeOHo-MeTondeckoe mocooue — CII6:
I'VAIL. - 110 c.

5 3x3 (BM)



https://znanium.com/

004 CrenamxkuHa A.C., Okpenuios B.B., 5 sx3 (BM)
C 51 @ponosa E.A. OCHOBBI HCKYCCTBEHHOTO
UHTEJUIEKTa B IPO(PECCUOHATIBHOR

JesITeIbHOCTH : yueOHoe mocobue — CII6:
I'VAIL - 153 c.

7. IlepeyeHb AMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS JUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb DIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB  HMH(OPMALMOHHO-
TEJICKOMMYHUKAILIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
https://arxiv.org/ arXiv HayuHslii sKypHaJI ¢ TOCIEIHUMHU JOCTHKCHUSIMU B 00JIACTH
HCKYCCTBEHHOTO MHTEJUICKTa
https://www.kaggle.com/ Cucrema opraHu3aiui KOHKYPCOB [0 UCCICIOBAHUIO JTAHHBIX
https://github.com/ Be6-cepBuc aiist xoctunra I T-mpoexToB

https://colab.research.google.com Hoyt6yk ot I'yra mist paboTs
/notebooks/welcome.ipynb?hl=ru

https://jupyter.org/ HoytOyk muist paboThI
https://scikit-learn.org/stable/ Bbuomuorteka sklearn
https://matplotlib.org/ bubnrorexa matplotlib

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevueHp MPOrpaMMHOTO OOECIICUCHHSI, HCIIOIB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT'0 MPOTPAMMHOTO OOeCTICUeHHs TIpeicTaBieH B Tadsmiie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHHs

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIlecca MO AUCIHILTHHE

[lepeuenr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUIUIHHE, TIPEICTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)



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

1 | JIaGopaTopusi HCKYCCTBEHHOI'O MHTEIJIJIEKTa ¥ IU(PPOBBIX 13-13
TEXHOJIOTUH B MCTPOJIOTHHN

10. Onenounsie cpeacTBa AJIs MPOBEICHHS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISl POBECHUS IPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOYHBIX CPEACTB

3auer Cnucok BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OICHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIM OO0Yy4YaIoNIMMUCS MPUMEHSETCS S5-0aTbHas MIKaia OIEHKA CcPOpMHUPOBAHHOCTU
KOMIICTEHIIMIA, KOTopas puBeacHa B Tabumie 14. B TeueHne ceMecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepuu orieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepuar,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €0 U3JIaraeT;

— OMUPAsICh HAa 3HAHMS OCHOBHOW W JIOMIOJIHUTEIBHOW JIUTEPaATYpHI,
TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHbBIE MMOJIOKEHHSI C MPAKTUYECKON
JIeATEILHOCTBIO HAIIPaBJICHNS,

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI B 00OOIICHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClielnaIn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
<(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaAaMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY U3JIaraeT ero, Onupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HaHUS C MPAKTHUYECKON AeSITeIhbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM ClelnaIn3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHMUS,

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTUYHO BJAJIe€T CUCTEMOM CIIEIMAaIN3UPOBAHHBIX OHITHH.

«YOOBJICTBOPUTCIIEHO»
(GaYTCHO»

— oOyyaroluiics He YCBOWJI 3HAYUTENbHOM 4YacTh MpPOrpaMMHOIO

MaTepuana;

«HEYJIOBJIETBOPUTEIBHO» | — IOMYCKAeT  CYIIECTBEHHblE  OIIMOKM M HETOYHOCTH NP
«HE 3aU4TCHO» paccMOTpeHHH pobieM B KOHKPETHOM HallpaBlIeHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MOJIOKEHHUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— He (hOpMYIHPYET BBIBOAOB U 000OIICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

No /it [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa Kox
UHAMKATOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / mudd. 3auera npepacrapieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne i/ [Tepeuens BompocoB (3a1a4) ais 3adera / qudd. 3adera Kon
WHAMKATOpa

1 OnuiuTe BHEIAPEHUE UCKYCCTBEHHOI'O NHTEIIEKTA B T1IK-6.3.1
po(hecCHOHABHOM IeATEIIBHOCTH

2 OnuimuTe METOIbl peain3aluu UCKycCTBeHHOro unremiekra | [11K-6.3.2

3 Onumure nporpaMMHBIE IPOJIYKTHI U SI3bIKU [IK-6.Y.1
MIPOrpaMMHUPOBAHKE, TPUMEHSEMBbIE JJIsl CO3/IaHuUs
WHTEJUICKTYAJIbHBIX CUCTEM

4 OnummTe MeToIbl cOOpa JaHHBIX I1IK-6.Y.2

5 [Tpoananmzupyiite mpoOIEMy OUYNCTKH TAHHBIX I1K-6.B.1

6 OnumuTe, Kak TPOXOJUT XPaHEHUE TAHHBIX I11K-6.B.2

7 Onumure BpeMEeHHbIE psA/ibl B TpodeccnoHalbHOM [1K-6.3.1
NEeSATEIbHOCTH

8 Onuimmre peKOMEHJATENbHbIE CUCTEMBI B [1K-6.3.2
poheCCUOHAITBHON IEATEITLHOCTH

9 Onuimre JOCTOMHCTBA MALTMHHOTO 00y4eHust: onpenenenue, | [1K-6.3.1
Ha3zHaueHHe, KIacCu(HKaLUs METOI0B

10 OnuimTe alIropuT™ MOCTPOSHHS MOJIENIA MAITUHHOTO I1K-6.3.1
o0y4eHus

11 Onummute MeTonbl perpeccun. Kak mpoxoaut orenka kauectsa | I11K-6.3.1
MOJIeIel perpeccuu

12 Onwumute MeTop! Kiaccudukarmu. Kak mpoxoauT oreHKa TIK-6.VY.1
KayecTBa MojIesIel Kiaccupukaimu ?

13 Onumure Metobl kiactepuzanuu. OnieHka kauectsa mozeneit | [1K-6.Y.1
KJIaCTEPHU3AIIUH

14 Uro BBI y3HAI PO MAIIMHHOE 3pEHUE B MPOPECCHOHANTBHOMN [IK-6.V.2
JeSITeIbHOCTH

15 Uro BBI y3HAI IO 6a30BbIe METOABI 00paboTKH u3o0paxenuit: | I1K-6.Y.2
GUIbTPHI, KIacCUPUKAIS, MX HA3HAYCHUE

16 UYto BBI y3HAJ PO HEHPOHHBIE CETH B MAIIMHHOM 3PCHUH [1K-6.Y .2

17 Onumure, Kak MPOUCXOAUT 00paboTKa ecTecTBEHHOTO si3bika B | [1IK-6.Y.2
npoeCCHOHATBHOM NesITeIbHOCTH

18 Onumwure, yTo Takoe «JlemmaTuzanusy. «TokeHU3AHSY. [IK-6.V.2
«Cremmunry. «Hopmanuzanusiy. «CroBapu».
«Mopdoaoruueckuii aHaIu3»

19 Onumiure paboTy HEHPOHHBIX CeTel B 00padoTKe I1K-6.V.2




| ecrecTBeHHOrO s13bIKA | |

[lepeyenp TeM [uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJHEHUSI KYPCOBOM pabOThI

Ne i/t

[TprMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
KypCOBOI1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

BOHpOCH OJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrécraudn B BHAC TECTUPOBAHUA

npezcTaBieHsl B Tabmuie 18.

Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

Kon

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
UHAMKATOpa

1

Omnpenenure, B KaKylo U3 3TUX UIP MAIIMHbI [I0KAa UTPAIOT HE JIy4llIe [IK-6.3.1
monen?
=I0Kep
I1axXMaThbl
HIaIIKH
cTpaTerus

Omnpenenure, B Kakylo U3 3a/1a4 00pabOTKH €CTECTBEHHOTO A3bIKa [1K-6.3.2
KOMITBIOTEP pelIaeT XyxKe OONbIIMHCTBA JII0IeH?
=pacro3HaBaHUE PeUH

pelIeHne KPOCCBOPIOB

JIUTEPaTYPHBIN IIEPEBOJ C OJHOTO SA3bIKA HA IPYroi
MOP(OIOTHYECKII aHAIIH3

Onumure, Kak paboOTarOT caMble MONYJISIPHbIE AITOPUTM MALLIMHHOTO [IK-6.Y.1
nepesoza?

= [IpOrpaMMbl 00Y4alOTCs Ha MEPEBEACHHBIX TEKCTaX, ONPEIEIISIIOT
CTaTUCTUYECKUE 3aKOHOMEPHOCTHU B IIEPEBOJE CIIOB, IPENIIOKEHUN,
TEKCTOB

MammuHsb! criepBa NEPEBOAAT TEKCT HAa CBOM MAIIMHHBIN S3bIK, 3aTEM
MHTEPIPETUPYIOT HA 3aJJaHHBIN SA3BIK [TEPEBOA

VMeeTcst OTAENBHBIN aNrOpUTM JUIsl KaKIOU Mapbl sI3bIKOB

[Ipoananmsupyiite cutyanuro: «B koHkypce ImageNet yxxe MHOTO €T [IK-6.Y.2
Y4acTBYIOT IPOTpaMMBbl, COPEBHYIOINECS B PACIIO3HABAHUH
n3o0paxeHuil. YToObl MOOEANTH, OHU JOJKHBI Pa3/IeIUTh HECKOIBKO
MWIJTMOHOB n300paskeHui Ha 22 000 kj1accoB, COBEPLUIMB MUHUMYM
omuOok. Kak yacto ommbaroTcs JIydiiye mporpaMMHBIE TIPOIYKTHI?»
=NPUMEPHO B 5%, IPEB3OILLIN YEITOBEKA

npumepHo B 10%, MpeB30ILIN YeaoBeKa

IpUMEPHO B 5%, 4ETIOBEK MOKA CIIPaBIISIETCA JTy4lle

npuMepHo B 10%, yenoBek Moka CpaBIIseTCs JIy4Ile

[Tpoananusupyiite curyanuio: «CooOI1ecTBO aBBTOMOOMIIBHBIX [1IK-6.B.1
MHXEHEPOB pa3padboTaio MKaly aBTOHOMHOCTH aBTONUIOTOB OT ()
(TOJIHOCTBIO MEXaHUYECKOE YIpaBiIeHUE) A0 5 (aBTOMOOMIIb MOJHOCTBIO
yrIpaBisieTcs: 0e3 4elloBeKa: HeT HU pyJisl, Hu nenanei). Cambie
MPOABUHYTbIE MOJIEH MPUOIINKAIOTCS K TPETHEMY YPOBHIO
aBTOHOMHOCTHU. Kak oH onuceiBaercsa?»

=MallliHa eJIeT caMa, HO B HEKOTOPBIX OOCTOSATENBCTBAX MOXKET
oTpebOoBaTh y BOJAUTEIS B3SITh KOHTPOJIb Ha ce0s;




aBTOMOOWJIb CIIOCOOEH y4acTBOBATh B IBUKEHUH J1aXKe B TOM Cllydae,
€CIT BOJMTENb 3aCHYJI U €ro He pa30ynuTh;

YIPABIECHUEM 3aHUMACTCSI JKUBON BOJIUTENb, HO MHOTHE BaXKHbIE
(GyHKINH, BKITIOYAs pyJICHHE U TOPMOKEHHE, aBTOMATH3UPOBAHbI

6 Omnpenenure, 4TO HAOIIOAACTCS HAa BBIXOE AJITOPUTMOB 00pabOTKH [1K-6.B.2
M300paXKeHUIA
=HOBOE€ U300paKeHUE
KOJINYECTBEHHBIE XapaKTEPUCTUKU H300paKEeHU I
BBICOKOYPOBHEBOE OIUCaHUE U300pasKeHUs
COBOKYITHOCTh OOBEKTOB Ha N300payKeHUH
7 PacckaxuTe, 4TO MPOUCXOIUT C U300PAKEHUEM B Pe3yJIbTaTe I1K-6.3.1
npUMEHEeHHS (QUIBTPa YCUIICHHUS BBICOKUX 4acTOT?
=BblJIeJICHUE TPAHMUII
CTJIaKUBaHHE IIIYMOB
YCHUJIEHUE MEIIKHUX AeTaleit
MOBBIIIIEHUE KOHTPACTHOCTH N300paskeHUs
8 Pacckaxxute, 4TO MPOUCXOIUT C MEIKUMHU 00beKTamMu Ha nzoopaxenun | [1K-6.3.2
rocje MPUMEHEHHsI K HEMY MEeIMaHHOTO (HIIBTPa C OOJIBIIUM pa3MepoM
siApa CBEPTKU?
= UCYE3HYT
OyIyT CHIIBHO Pa3MbIThI
CHJIbHO KOHTPACTUPYIOTCS
HUYEro He MPOU30UIET
9 Pacckaxxute, 94TO MPOU30IAET, €CIH K N300PaKEHUIO IPHMEHHUTh [1IK-6.3.1
MeJHaHHBIN (UIBTP CO CIUIIKOM OOJBIIUM SIAPOM CBEPTKHU?
=IHCIIepCHs IIYMOB Ha U300paKEHUH YMEHBIITUTCS
JUCTIePCHs IIyMOB Ha U300paKEHUH YBEITHUUTCS
Ha M300paKCHUU TOSBSATCS TOTIOJHUTEIbHBIC IITYMOBBIE TTUKCEITN
10 Onpenenure, kakoi puibTp obmanaet s¢ppexkrom coxpanenus rpanun? | [1K-6.3.2
=MeJIMaHHBIN
I'aycca
Jlamtaca
Cobens
11 Omnpenenure, Kak Ha3bIBaeTCs NMpeoOpa3zoBaHue uzoodpaxkenus, ecnu g | [1K-6.3.1
pacuera SpKOCTH Ka)KJ0r0 ITHKCEIs HCTIOJIb3YIOTCS SPKOCTU COCETHUX C
HUM THUKCENeH?
=JI0KaJIbHBIM
TOYEYHBIM
rI100aTbHBIM
aJIalTHBHBIM
12 Omnpenenure, Kakas 3aj7a4a 3aKJII04aeTcsi B pa30MeHUN BBIOOPKU [1K-6.3.1
n300pakeHUI Ha CXOXKHE (IO COEPKAHUTO)?
=KJ1accu(UKAIUS
KJIacTepu3alus
CerMEeHTaIUs
perpeccust
13 [Ipoanamm3upyiite 3anauy: «Js pemenus KinaccupUKaIy MOTydeHO IK-6.V.1
3HayeHne AUC=0.5»1. D¢ pextuBen mu kinaccuduxarop?
=HeT, AUC 1oiKeH cTpeMuThes K 1
HeT, AUC nomxken crpemutses k 0
na
14 IIpoananusupyiite 3anauy: «cxonnsle nanuble cogepxar 10 I1K-6.Y.1




00bekTOB». CKOJIBKO KJTAaCTEpOB OYyJET Ha 8 mare uepapxudeckoi
arjaoMepanuu?

15 [Ipoananusupyiite 3anauy «MIMeOTCA BEKTOPa, OMUCHIBAIOIIUE BA [1K-6.VY.1
obowekra vl =(1,2,3), v2 =(2,2,2)». Haiitu paccrostaie MUHKOBCKOTO
Mexay oobekTamu U1 r=3. OTBET OKPYIUIUTH 10 COTHIX

=1.26

16 [Tpoananu3upyiite 3anauy «Jlansl 1Be perpeccun ¢ koddurmeHraMu [1K-6.3.1
nerepmuHaiuu -0,85 u 0.85». Kakas perpeccust npeanodruresnbuee ¢
TOYKH 3PCHHUS aICKBATHOCTHU?

= ¢ ko3 purmenTom aerepmuHanmu 0.85

¢ koapdunrenTom nerepmuHaiuu -0.85

o0e aJIecKBaTHBI

00¢ HeaIeKBaTHBI

17 [Ipoananusupyiite 3anauy: «/laH BEKTOp pealbHbIX 3HAUYECHUN OTKJIMKA I1K-6.3.1
Y=(2,2,3) u Bextop npenckazanuii Y_pred = (1,2,1)». PaccunrtaTs
omnOoky MAE ¢ okpyrienuem 10 1ByX 3HaKOB

1,00

[lepeueHs TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCS 3a09HON (OPMBI
oOyueHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOUIMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJEp)Karcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
IIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaly 00yJarommxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JaroUXCsl IO OCBOSHUIO TUCIUILIMHBI

11.1. MeTtoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
MaTepuana.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUHU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMEeHTaNbHBIX MpOOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0siacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuara;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIENEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBATEIEM;




— pasBuTHE TOPOPECCHOHATBHO-ICIOBBIX  KAauyecTB, JIIOOBH K  TpPEAMETYy H
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUICHUSI.

— TIOSIBIICHHE HEOOXOAMMOr0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITEITLHOW paOOTHI,

— TMOJIyueHHE 3HAHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IPOTHO3E UX Pa3BUTHS Ha OJIMIKANIINE TOJIbI,

— Hay4YUThCS METOJUYECKH 00padaThiBaTh MaTepuas (BBIACIATH TJIABHBIC MBICIH H
MOJIOXKCHHS, TPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSATH HMX B  Pa3IUYHBIX
dbopmynHupoBKax);

—  MOJIyYeHHE TOYHOTO TIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JIeKIIMOHHBIA ~ MaTepuajd MOXET COINpPOBOXKIATHCA JCMOHCTpAalMeH CIAiJIoB |
UCIIOJIb30BAHUEM PAa3aTOYHOI0 MaTepualia IpH IPOBEACHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK I10 TUCIUILIIHHE.

CTpyKTypa NpeocTaBiIeHHs JEKIIMOHHOTO MaTeprana:

— JICKIIMM COTJIaCHO pazzenam (Tadi.3) u Temam (1abi.4).

11.2. MeTtoau4veckue ykazaHUs JUIsi OOYYaIOMIUXCS IO TPOXOXKICHUIO TPAKTHYECKUX
3aHATUM

[TpakTHdeckoe 3aHSATHE SBISCTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiii y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHIIOJTHEHUN 00YyJalOIIMMUCS 10 PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYEOHBIX 3aJlaHUi C LETbI0 YCBOCHHS HAYYHO-TEOPETHUYECKHUX OCHOB Y4eOHOMU
JTUCIUILIAHBL, TPUOOPETEHUSI YMEHU U HaBBIKOB, OIBITa TBOPUECKON ACSITEILHOCTH.

[enpro MPaKTHUYECKOTO 3aHSITHSI TSI 00YYAOIIEroCs SBISCTCS MPUBUTUE O0YIAFOIIIHMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3Yy4aeMOU TUCLUILINHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONTUMCS IPAKTHYSCKUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHue, pacliMpeHHe M JAeTalu3alus 3HAHUWA TpU PelIeHUU
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE [IO3HABATEIIBHBIX CIIOCOOHOCTEW, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYEeHHS KOHKPETHOW Yy4eOHOMU
JIUCILHUIUINHEL,

— BBIPpA0OTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITTOJTHEHHS 3aTaHUI;

— obecrieueHre parMOHAIBHOTO COYETaHUS! KOJUIEKTUBHON M MHAUBUAYATHHON (GopMm
00yJeHwusl.

Y4eOHO-METOIUUECKOE ITOCOONE B U3MAHHOM BHUJIE

Crenamkuna A. C., I'ymmna E. A., ®pomoBa E. A. OCHOBBl HCKYCCTBEHHOIO
WHTEJUIEKTAa B MPO(PECCHOHATILHON ACATENHHOCTU : ydeOHO-MeToauueckoe mnocoome — CIIO.:
I'VAIL. - 110 c.

11.3. Meroauueckue ykazaHus A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIIMOHHONH XapaKTEePUCTHKONH OO0YyJaromerocs.
BrimonHenune mabopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacuyeTHO-
AQHAJTUTHYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITHH.

Breimmonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PELICHUE CIEAYIONINX OCHOBHBIX 33124 00yJaromerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUTHBI;



— 3aKpeIUIeHHE, pa3BUTHE U JETAlM3alUs TEOPETHUCCKUX 3HAHHWM, MOJYYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3agaHue K BBINOJHEHNIO J1a0opaTOpHOil padoThl BbIIAaETCS IIPENOJaBaTelIeM B Hayae
3aHATHUS B COOTBETCTBHUM C IUIAHOM 3aHATHH. TeMbl 1abopaTopHbIX paboT npuBeEeHbI B Ta0I. 6
JJAHHOH IPOrPaMMBl.

Brimonnenue nabopaTopHoil paboThl COCTOUT U3 TPEX ITAIOB!

—  aHAJUTUYECKOro;

— pacyeTHO-TpaduvecKoro;

— KOHTPOJILHOTO B BUJE 3aIllUThI OTUETA.

Ctpykrypa u ¢popma oT4yéTa 0 1a00paTOpPHOIi padoTe

Otuér o naboparopHOil paboTe MOKEH COAEpKAaTb TUTYIbHBIA JHCT, OCHOBHYIO
4acTh, BBIBOJIBI IO PE3YyIbTATAM HCCIICJOBAHUH.

Ha tutynpHOM nHCTEe AOMKHBI OBITh yKa3aHbl: Ha3BaHHE IUCIMILIUHBI, Ha3BAaHUE
naboparopHOi paboOThl, (GamMivsg W WHUIUAIB TpenojaBaTesisa, (aMWwidnsg W HHUALAAIBI
CTYJIEHTa, HOMEp €ro y4eOHOM IPYIIIIbI U JaThl 3alUThl PA0OTHI.

OcHOBHasi 4YacTh JOJDKHA COJEpXKAaTh 3a/JaHue, pe3yabTaTbl JKCIEPHUMEHTAIBHO-
MPAKTUYECKON pabOoThI, pacuéTHO-aHATUTUYECKUE MaTePUAITBI.

BbIBoapl 1O MpojenaHHON paboTe MOJDKHBI COJEpKaTh PE3yIbTaThl HKCIEPUMEHTOB,
MPOBEAEHHBIX CTYIEHTAMU Ha CTEHIaX, UX peQIEKTHUPOBAHHBIC BBIBOABI MO 3HAYMMOCTH
SKCIIEPUMEHTA, aHAIKU3Y BHUJIOB U MOCJIEICTBUN MOTEHIUATBHBIX MOTPEIIHOCTEH, KOTOPhIE MOTJIN
BIHMATHh HA «YHCTOTY JKCIEPHUMEHTa». Takke BBIBOJ JOJDKEH COJAEp)KaTh OTBET Ha BOIPOC —
KaKle OCHOBHBIE HauboJIee CIIOKHBIE 3JIEMEHTHl METOJUKH UM ObUIO HEOOXOIUMO BBIMOJIHUTH U
C UeM JTaHHas CII0KHOCTH ObLIa CBsI3aHA

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOIi padoTe

Otyet 0 mabopaTopHOU pabOTE OJDKEH COJIEPKATh: TUTYIBHBIN JTUCT, OCHOBHYIO YacCTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHUM.

Ha mumynvnom nucme NOIKHBI OBITH yKa3aHBI: Ha3BaHWE IUCHUIUIMHBL, Ha3BaHHE
nabopaTopHOil paboThl, (GaMuiIMs M UHULMAIBL [pernojaBaTens, (aMuwinsg W HHULUAIBI
CTYJ€HTa, HOMEp €ro y4eOHOM IpYIIIbI U JaTa 3alluThl paboThlI.

Ocnosnasi wacms JOJDKHA COJEpXKaTh 3aJjaHHe, pe3yJabTaTbl HKCIEPUMEHTAIbHO-
NPaKTUYECKOH paboThI, paCUeTHO-aHATUTHIECKNE MaTePHAIbl, TUCTUHT KOIa/CKPUH dKpaHa.

Bv1600w1 10 IpojiennaHHOM paboTe JOKHBI COJIEpkKaTh OCHOBHBIE PE3yIbTaThI 110 padoTe.

TuTynbHBINA TUCT OTYETA IOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEACHHOMY B CEKTOpPE
HopMaTHBHOM nokymenTaruu ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
'OCT 7.32-2017. TpeboBaHus MpHUBEACHBI B CEKTOpe HOpMATHBHOW nokyMeHTaruu ['YAII
https://quap.ru/standart/doc

[Ipn popmupoBaHUM CIIHMCKA UCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJCTBOBAThHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. IIpumepsl odopmileHUsI CIIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTarmu [ 'Y ATl https://quap.ru/standart/doc

11.4. Metoauveckue yKa3aHUs ISl OOYYAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboTHI


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

B Xone BBINIOJIHEHUSI CaMOCTOSITEIBHON pabOThI, 00YJAIONIUIICS BBINOIHAET PabOTy MO
3aJaHUI0 ¥ TP METOJMYECKOM PYKOBOJCTBE IPENoaBaTens, HO 0e3 ero HermocpeICTBEHHOTO
y4JacTusl.

Jlns oOyuaromuxcsi o 3a049HOM (hopme OOydeHHs, caMOCTOSITEeNIbHAs pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
nenecooOpasHoe ImIaHupoBaHuE pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM M CHUCTEMATH3aIlMU NPUOOPETaeMbIX 3HAHUH, 0OECIIeunBaeT BBICOKHUHN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaIOIIMX CSISIBISIOTCA:

—  y4e0OHO-METOIMYECKUN MaTepHal 1o IUCIHUILINHE;

—  Kypc B LMS.

11.5. MeTtoauueckue yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAET KOHTPOJIb KayeCTBA 3HAHUU
00yyaroIuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUINHBI.

B Tedenue cemecTpa CTyIE€HTBI

—  3aIIUINAIOT JIAOOPATOPHBIE M MTPAKTHYECKHIE PAOOTHI;

—  BBIMIOJIHSIOT TECTUPOBAHUS IO MaTepuaiam Jekuuu B cpeae LMS.

Jl1g TeKyIIero KOHTPOJIsl YCIIEBAEMOCTH UCIIOJIb3YIOTCS TECTHI.

11.6. Meroauueckue yKa3zaHus Ui OOYYAIOIIUXCS MO MPOXOXKIACHHUIO MPOMEKYTOUHOM
aTTeCcTalnuu.

[MpomexxyTounass  arrecrtanuss  OOydyarOIIUXCs ~ MpPEIyCMAaTPUBACT  OLICHUBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIIUMCS B XO/€ U3yUCHUS
y4eOHON TUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHas (110 OKOHYaHWU CEMECTpa) OlleHKa 3HaHUHN
00y4aromuMcsl IO OT/CIBHBIM pa3jiesiaM JUCIUILTUHBI ¢ aTTECTAIIMOHHON OIEHKOW «3a4TEHOY
NN «HEC 3a4TCHO».
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