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AHHOTaAUA

Hucuummmaa  «OCHOBBI  MCKYCCTBEHHOTO  WHTEIIEKTa B IPO(ECCHOHATBHOM
JESTENIbHOCTH» BXOAMUT B 00pa30BaTENbHYIO MPOTpaMMy BBICIIEr0 00pa3oBaHUS — MPOrpaMmy
OakamaBpyuaTa TIO HaMpaBICHUIO TOATOTOBKM/ crenuanbHocTd 27.03.02  «YmpasieHue
KauyeCTBOM» HAIPAaBJIEHHOCTH «YIPaBJIEHHE KaueCTBOM B MPOU3BOJICTBEHHO-TEXHOJOTHYECKIX
cucreMaxy. Jlucuumuinna peanusyercs Kapeapoi «Ne6y.

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

I[IK-6 «CrnocobeH TNpUMEHATh TEXHOJOTHMM MCKYCCTBEHHOTO  HMHTEIJICKTa B
npodecCuOHANBbHOM e TEIILHOCTI

CopepxaHve IUCHMILUIMHBI OXBaThIBA€T KPYr BOINPOCOB, CBSI3aHHBIX C OCHOBHBIMU
HAIPAaBIECHUSMHU UCCIIEOBAHUM B 00JIACTH TEXHOJIOTHI HCKYCCTBEHHOTO MHTEIIEKTa; METOJaMHU
1 HMHOOPMAIMOHHBIMH TEXHOJIOTUSMHU, MPUMEHSIEMBIMU JJISl PEIICHUS TPO(ECCHOHATBHBIX
3aja4; paboToM ¢ TaHHBIMU, OOJBIIMMHU TAHHBIMU; OCHOBAMH pa3pabOTKU alrOpPUTMOB PELICHUS
U OICHKHM KadecTBa pEIIeHHs 3aJad METOJaMH MAIIMHHOTO OOYYEHHWs, MAalIMHHOTO 3PEHHS,
00pabOTKH €CTECTBEHHOT'O SI3bIKA U JIP.

[lpenoaBanre MUCHMIUIMHBI MPEIyCMAaTPUBAET clexyromue (OpMbl  OpraHH3aIUH
yueOHOro TMpolecca: JeKyuu, J1abopamopuvie pabomvl, CcamMOCmosmenvuas paboma
o0yuarowe2ocs, KOHCYIbmayuu.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTecTalus B popme 3auera.

OO0miast TpyA0EMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHLTATOB OOYUCHHUS 11O JUCIUTLIIHE

1.1. [lenu npenojiaBaHus TUCIUILUIUHBL. MOJyYE€HUE CTYJEHTAMH HEOOXOAMMBIX 3HAHUN
JUTSE IPUMEHEHUST METOJI0B MH(POPMAIMOHHBIX TEXHOJIOTMA M WCKYCCTBEHHOI'O HWHTEIUICKTa B
npoecCHOHANBHOM /EATEeIbHOCTH, 3HAKOMCTBO C aJrOpUTMaMU MAIIUHHOTO OOy4YeHHS,
OIICHKOW Ka4ecTBa PEHICHWH 3a7ad MAIIMHHOTO OOydYeHHs, MAITMHHOTO 3PCHHS U Jp. 33134 B
00JacT HMCKYCCTBEHHOTO WHTEIJICKTa; OCBOCHHE O0a30BBIX TEXHOJOTUH HCKYCCTBEHHOI'O
WHTEIJICKTa

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

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO TUCIUIUIHHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoenust OI1 BO.

B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPhI UX JOCTHXKEHUS 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
UCKYCCTBEHHOT'O MHTEIIJIEKTa, OCHOBHbBIE
ITOPUTMBI MAITUHHOTO O0YYEHUSI, METOIbI
OIICHKHM TOYHOCTH PEIICHHS

I1K-6.3.2 3HaTh METO/IBI UMUTAIITHOHHOTO
MOJICITUPOBAHUS

[1K-6.Y.1 ymers 0O6pabaThiBaTh,
BU3YaIM3UPOBATh U aHATTU3UPOBATh JJaHHBIE
[1K-6.Y.2 ymeTh NpUMEHATh CTaHIapTHHIE

[1K-6 Criocoben
QJITOPUTMBI MAIIMHHOTO O0YYCHHUS,

PUMEHSTh
TeXHONOMM KOMITBIOTEPHOTO 3peHus1, 00pabOTKI
[TpodeccronanbHbIe €CTECTBEHHOTO sI3bIKa Ha 0a3e aHaJIMTUYECKON
HCKYCCTBEHHOI'O
KOMITETEHITHH T1aT(HOPMBI W/WIK S3bIKA TPOTPAMMHUPOBAHUS
MHTEJUIEKTa B Python
npoQeCCHOHAIbHON
[1K-6.B.1 BnaseTh HaBbIKaMU peLICHUS
JeSITeIbHOCTH

IIPaKTUYECKUX 3a]1a4 C IPUMEHEHUEM
TEXHOJIOTUM UCKYCCTBEHHOT'O UHTEIUIEKTA,
MIPUMEHEHHUSI aJITOPUTMOB MAILIMHHOTO 00yUYeHUS
U OLICHKH TOYHOCTH UX pabOoThl; MPUMEHEHUS
aHaiuTU4eckux miaargopm, Bl uncTpymeHToB n
zp.

[IK-6.B.2 BnageTh HaBbIKaMH IPUMEHEHHUS
MMUTALMOHHOTO MOJIETMPOBAHUS (PU3UUECKUX U
TE€XHOJOTMYECKHUX TIPOLIECCOB

2. Mecro nucuumiauHsl B cTpykType OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:
MaremaTrka. AHAIUTHYECKAsi TEOMETPHS U JIMHEWHAs anredpa
Marematuka. Teopusi BEpOSATHOCTEN U MaTEMATHYECKasi CTATUCTUKA
MaremaTtuka. MaTeMaTH4eCcKHil aHaIu3
— HWudopmaruxa
— AsroputMu3anusg U MPOrpaMMHUPOBAHUE




— CraTtucruueckue MCTObI YIIPABJICHUA CJIIOXKHBIMU TCXHUYCCKUMU CUCTCMaAMU
— Iudposas meTponorus
3HaHUs, TOJYYCHHBIC TPU HM3YYCHUU MaTepuayia JaHHOW IUCIMIUIMHBI, UMCEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHUEC, TAK U MOT'YT MCIIOJIb30BATHCA ITPU U3YUCHUH APYTUX AUCHUILINH!
— MeTo/IbI KOJIOTHYECKOTO aHAIN3a IPOSKTOBHEA
— TexHonorus MUQPPOBBIX MPOIECCOB B YIPABICHUN OpTraHU3aIHeH

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaMm) IpeACTaBICHbI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoeMkocTs Mo
Bun yueGHO# paboThI Bceero cemMecTpam
Neb
1 2 3

Oowan mpyooemKkocmp OuCyUnIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 nux uacoe npaxmuueckoil n0020moeKu 34 34
AyoumopHhuie 3anamus, BCEro 4ac. 51 51
B TOM YHCIIE:

nexmu (JI), (gac) 17 17

npakTudeckue/cemunapckue 3anatus  (I13),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

HK3aMeH, (4Jac)
CamocmoamenvHnas paboma, Bcero (dac) 57 S7
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3ameH (3auer, udd. 3au, | 3Bauer 3auer
DK3.%*%*)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIAHBI IO pa3jeiaM U BUIaM 3aHSITHIA.
Paznensl, TEMBI TUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 6
Pasnen 1. MckyccTBeHHBIN MHTEIUIEKT: IPUMEHEHHE B 2 5

podeCCUOHATLHON IeATeIFHOCTH

Paznen 2. OcHOBBI MaIIMHHOTO 0OyYeHUS
Tema 2.1 Obpabomxka oannvix 7 26 30
Tema 2.2 [Tocmpoenue mooenu. Oyenka mounocmu Mooenu
Tema 2.3 [Ipumenenue mooeneil MAWUHHOZ0 0OYYEeHUs

Paznen 3. MamwunHOE 3peHue
Tema 3.1 Mawunnoe 3penue 6 NPoOpeccuoOHaIbHOU 4 4 10
odesmenvrocmu. Obpabomka uzoopasiceHull

Tema 3.2 Hetiponnvle cemu 6 MauuHHOM 00y4eHUU




Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA

Tema 4.1 Ocuosnvie 3adauu. Cunmaxcuueckuili u
Mopgponoauseckutl ananus 2 4 7
Tema 4.2 Hetiponnvle cemu 01 00pabomku ecmecmseHH020
A3bIKA

Pazmen 5. TexHONOTHMM MCKYyCCTBEHHOTO WHTEIUIEKTA B
MIPOMBIIUIEHHOCTH

Tema 5.1 Humennexmyanvhvle asmOMAmMusUpoSAHHbIE U 2 5
pobomusuposanHvle Cucnmembl

Tema 5.2 Adoumusuvie mexHoaOSUU U UMUMAYUOHHOE
MoOenuposanue

HUroro B cemectpe: 17 34 57

Hroro 17 0 34 0 57

IIpakTrueckass IOATNOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIWH, CBSA3aHHBIX C  Oyaymiei
npodecCHOHATIBHOMN 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6muma 4 — ConepxaHue pa3eiioB U TeM JEKIIMOHHOTO IIUKJIa

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 HckyccTBeHHBIN HHTEJICKT: IPUMEHEHHE B
npodeccCHOHATIBLHOM eI TeJIbHOCTH
Tennenuuu nudpoBoit s3koHOMUKH. OO1Iast XapaKTepUCTHKA
WUnnyctpuu 4.0, noustue uugpoBoil TpaHcGopmariu.
OmnpeneneHne NCKYCCTBEHHOTO NHTEIIEKTA. MIHTeUIeKTyanbHbIe
MPUJIOKEHUS JJI HAyYHBIX MCCIIEOBAHNUMN, IPOU3BO/ICTBA,
yIpaBJIeHUs NPEANPUITHEM, YIIPABIECHUS KaueCTBOM U OU3HeC-
npoueccamu. CoBpeMeHHbIE METO/Ibl peaTu3aluu
HCKYCCTBEHHOI'O MHTEJIEKTa: IHTepHeT Belen,
pEeKOMeEH 1aTelIbHbIe CHCTEMBI, aHaIM3 JaHHbIX, DigData,
00J1ayHble TEXHOJIOTUH, aJ/IUTUBHBIC TEXHOJIOT U, BUPTYaJIbHAS
Y JIONOJIHEHHAs peabHOCTH, O0kueliH. [Iporpammubie

IMPOAYKTHI.

2 OcHOBBI MAIIUHHOTO 00YYeHUsI

Tema 2.1. Obpabomka danHux.

[TpoGnembl KauecTBa M OUYMCTKH JTaHHBIX. MeTobl cOopa
JaHHBIX. AHaNMM3 AaHHBIX. [lapcuHr. AHATUTHYECKUE
wiatdopmer: Tableau, KNIME, PowerBI. TToctpoenune
amoOop/I0B, BU3yaIH3alusl JaHHBIX. bUOIMoTekn s3b1ka
nporpammupoBanus Python

Tema 2.2. Ilocmpoenue moodenu. Oyenka moyHocmu Mooeiu
Mertopl MammmHHOTO 00y4YeHHsI. ba3oBbIe alrOPUTMBI pEICHHS
3aj1a4 Perpeccuu, KIacCU(PUKALUK U KIaCTepU3alui. MeTpHKH
KavecTBa. SI3piku porpammupoBanus (Python) u
AQHAJIMTUYECKHE TUIATGOPMBI TSI peaTn3allii aJITOPUTMOB
(KNIME)

Tewma 2.3. Ilpumenenue mooeneii MauurHo20 00yyeHuUs




[IpuMeHeHre METOI0B MAIIIMHHOTO O0YyUCHHS B
npoeCCUOHATLHOM IEATSILHOCTH. 3HAKOMCTBO C BPEMCHHBIMH
psiIaMH, pEKOMEH/IaTEIbHBIMU CUCTeMaMH. B03MOXHOCTH
oubsimorek Python (Sklearn) u ananurudeckux miardopm

MammHHOe 3peHue
Tema 3.1 Mawunnoe 3penus 6 npogheccuoranbHoul
oesimenvrocmu. Qbpabomka u300pasiceHull
3agaun MamMHHOTO 3peHus. O0paboTka n300paKeHUH
(bunbTpsl, KIaccudukaims, 00JacTh TPUMEHEHUS)
Tewma 3.2 Hetiponnvie cemu 6 MauunHOM 3peHuUlU.
Hetiponnsie cetu. [Tpuniumn paboTel HEUPOHHBIX CETEH,
OCHOBHBIE 3a1aun. HelipoHHbIE ceTH, IPUMEHAEMBIE B
KOMITbIOTEPHOM 3penuu. bubmmoreku TensorFlow, PyTorch.

O0padoTKa ecTeCTBEHHOI'0 A3bIKA
Tema 4.1 Ocrosubie 3a0auu. Cunmaxcuueckuii u
Mopgonocuteckuti ananus
3anaun aBTOMaTH4eCcKOi 00paboTKu TekcTa. JlemmaTu3zanusi.
Toxenuzanusi. Cremmunr. Hopmanuzanus. CioBapu.
Mopdonoruueckuii aHanms3
Tewma 4.2 Hetiponnvie cemu 0151 06pabomxu ecmecmeeHHo20
A3bIKA
Heiiponnsie cetu 111 00pabOTKH €CTECTBEHHOTO SI3bIKA,
OCHOBHBIE TOTOBBIC OMOJIMOTEKH, MPUHIUIT pabOThI. buOIMoTEKH
TensorFlow, PyTorch.

TexHO0JIOrMH MCKYCCTBEHHOI0 HHTEJJIEKTA B
NMPOMBIIIVIEHHOCTH

Tema5.1 Humennekmyanvusie agmomamusuposannvie u
POOOMUBUPOBAHHBIE CUCTEMDBI.
BrenpeHnne aBTOMaTU3MPOBAHHBIX CUCTEM Ha IPOU3BOJCTBE.
BupryanbHas cpena B ynpaBieHUU POOOTH3UPOBAHHBIM
KOMILJIEKCOM. Y JaJICHHbIE TEXHOJIOTMHM KOHTPOJIS M YIIpaBICHUS
pOOOTH3HPOBAHHBIM KOMITJIEKCOM. O0T1auHbIe TEXHOJIOTHH,
Onmox4yeitH. BupTtyanbHasi 1 JOTIOTHEHHAs PEalbHOCTD
Tema 5.2 Aooumuenvle mexnono2uu u UMUMAYUOHHOE
MoOenupogaHue
Coznanue mojaeneid. ALIMTUBHOE TPOTOTUIIUPOBAHHUE.
AJITMTUBHOE TPOU3BOACTBO U €r0 OPTaHU3aLUA.
WNHTennexTyalbHbIe CUCTEMBI KOHTPOJISI KaueCTBa MPOTYKIIUH.
MMuTalinoHHOE MOJIENTMPOBAHUE TEXHOJIOTMYECKHUX MTPOLIECCOB

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

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

Ne | Temsbl npakTHYeCKHUX
n/n 3aHATHN

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTh, |IPAKTUYECKOH |pa3zeria
3aHATUN (gac) MOATOTOBKH, | AMCLIUII
(gac) JIUHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

| |

Bcero




4.4. JlaGopaTopHbIE 3aHATH

Tembl 1a0OPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYAOEMKOCTb

W3 aux Ne
Ne HanmenoBaEHe 1aGOpaTOPHEIX paboT TpynoeMKoCTb, | IPAaKTUYECKOU | pa3aena
/o (gac) MOJTOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 6
1 ITonck maHHBIX 4 4 2
2 Busyanmzanus nannbix, Bl ananutuka 4 4 2
3 O0paboTka 1 aHaIU3 JaHHBIX B Python 4 4 2
4 Pemenue 3amay kinaccuduxanum 4 4 2
5 Pemenue 3amau perpeccun 4 4 2
6 Pemenue 3aaun kiacTepu3anuu 4 4 2
7 Bpemennbie psib 2 2 2
8 | Kuaccudukanus nzo0paxeHnii MalIimHHOTO 4 4 3
3penus B Python
9 WuTennexryanpHas o0paboTKa TEKCTa 4 4 4
Bcero 34 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeayCcMOTpECHO

4.6. CamocrosTenbHas paboTa 00yJaroInxcs

Bunsl camoctosTensHON paboOThI U €€ TPYIOEMKOCTh NPUBEIEHBI B TabnuLe /.

Tabnuna 7 — Bunbel caMmocToaTebHONU pabOThI U €€ TPYA0EMKOCTh

. Bceero, | Cemectp 6,
Bun camocrositensHOI paboTh
yac qac
1 2 3
N3yueHne TeopeTHyeckoro Mmarepuasia 10 10
quciuminsel (TO)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
— MOATOTOBKA OTYETOB 110 Ja00paTOPHBIM 40 40
paboram
- BBITNIOJIHEHUE TECTOB
IToaroroBka K MpoMeXyTOYHOU 7 7
attecrauuu (ITA)
Bcero: 57 57

5. IlepeueHb yueOHO-METOANYECKOTO 0OeCTIeUeHus

JUISL CAMOCTOSTEITLHON PabOThI 00YUAIONIUXCS TTO TUCIUIUIMHE (MOJTYITIO)




Y4eOHO-MeTOANYEeCKHEe MaTepualibl JUIsl CAaMOCTOSITENIbHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M3IaHUI MpHUBeIeH B TadIuIe 8.

Tab6mmia 8— Ilepeuens mne

YaTHBIX WU OJICKTPOHHBIX yLIC6HBIX I/ISI[aHI/Iﬁ

Mudp bubnmorpaduueckas cesiika / URL ampec KonunuectBo
AK3EMILISIPOB B
Ooubauoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)
https://znanium.com/c | Iamupo JI., Croxman . KoMmnbrorepHoe 3peHue:
atalog/document?id=3 | Yuebunx — BMHOM, 2020. — 763 C.
58712
https://e.lanbook.com/ | Censsukuu B.B. KomnbrorepHoe 3peHne. AHaIn3 1
book/173806 obpaboTka u3obpaxenuii. — M3mnarenbctBo «Jlauby, 2021. —
152 C.
https://e.lanbook.com/ | Octpoyx A.B., Cypkosa H.E. CrucTeMbl HCKYCCTBEHHOTO
book/176662 UHTEeIeKTa. — M3narensctBo «Jlanb», 2021. — 228 C.
https://e.lanbook.com/ | Ilenskosa T.I'., Baiinmreitn 10.B. Mojnenu 1 MeTozb!
book/157579 HCKYCCTBEHHOTO HHTEIJICKTa: ydeOHOe mocooue. —
Cubupcknii enepansueiii YauBepcutet, 2019. — 116 C.
004 Crenamkuna A.C., I'ymuaa E.A., @ponosa E.A. OcHoBBI 593x3 (BM)
Cc79 WCKYCCTBEHHOTO MHTEIJIEKTa B MPO(ECCHOAHTHOM
JeSITEeIBHOCTH : yueOHO-MeToanueckoe nocooue — CII6:
I'VAIL. - 110 c.
004 Crenamxuna A.C., Oxpenunos B.B., ®ponosa E.A. Ocnossl | 5 3k3 (BM)
Csl1 HCKYCCTBEHHOT'O MHTEIIJICKTA B MPO(ECCHOaHTHON
JesiTenbHOCTH : yaeOHoe mocooue — CI16: 'YAIL — 153 c.

7. Hepequb QJICKTPOHHBIX 06p330BaTeJ'IBHBIX pPeCypcCoB

uH(popM

[Iepeuenn a7e

TEJIEKOMMYHUKAIMOHHON
npuBesieH B Tabmuie 9.

AlMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTh « THTEepHET»
KTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(OPMaIIMOHHO-
cetu «MHTEepHET», HEOOXOAUMBIX JJII OCBOCHHS JUCIMIUIAHBI

Tabmma 9 — IlepedeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYpPCOB HHGPOPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHOHN ceTH «/HTepHeT»
URL anpec HaumenoBanue
https://arxiv.org/ arXiv Hay4Hblii )KypHaJ ¢ TOCISIHUMHU JTIOCTHKCHHUSIMH B
00JIaCTH UCKYCCTBEHHOTO MHTEIIJICKTa
https://www.kaggle.com/ Cucrema opraHu3aiiii KOHKYPCOB 0 UCCIICIOBAHUIO

JaHHBIX

https://github.com/

Be6-cepBuc ans xoctunra I T-npoekToB

https://colab.research.google.co | HoytOyk ot ['yrin st paboThr

m/notebooks/welcome.ipynb?hl

=ru

https://jupyter.org/

HoyTtOyxk st paboTsl

https://scikit-learn.org/stable/ | bubauoreka sklearn

https://matplotlib.org/ bubnuorexa matplotlib

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI



https://znanium.com/catalog/document?id=358712
https://znanium.com/catalog/document?id=358712
https://znanium.com/catalog/document?id=358712
https://e.lanbook.com/book/173806
https://e.lanbook.com/book/173806
https://e.lanbook.com/book/176662
https://e.lanbook.com/book/176662
https://e.lanbook.com/book/157579
https://e.lanbook.com/book/157579
https://arxiv.org/
https://www.kaggle.com/
https://github.com/
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://jupyter.org/
https://scikit-learn.org/stable/
https://matplotlib.org/

8.1. [lepeyenp mpoOrpaMMHOr0 OOECHeueHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUN
00pa30BaTENLHOrO MpoIiecca MO AUCLUIIUHE.
[lepedyeHp UCIONIB3yeMOTr0 MPOrPaMMHOT0 obecnieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO o0ecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBbIX pu
OCYIIECTBICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIUILTUHE, TPECTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 MynbpTrMenuiiHas JIEKUMOHHAS Ay IATOPUS

JlaGopaTopust ICKyCCTBEHHOTO UHTEIUIEKTa U IIUPPOBHIX

. 13-13 BM
TEXHOJIOTMI B METPOJIOTUU

10. Onenounble cpeacTBa AJs MPOBEIECHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[HH
o0yyaromuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Ta6muna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIIH

Bua npomexyTo4HON arTecTaluu [lepedyeHb OLICHOYHBIX CPEACTB

3aueT Cnucok BOMpOCOB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINIA OOYJaloUIMMHCS TIPUMEHSETCS S5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mKala ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu o1ieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1reHKa KOMITETEHITUHN

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHITUIHA
5-0aiubHas mKana P P (bop




Or1eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH H ﬂOHOHHHTeHBHOﬁ JIMTCPATYPHhI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MMPAKTUIECKON
JIESITCIIBHOCTHIO HAIPaBJICHUS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIUATHM3UPOBAHHBIX TIOHATHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITeIHbHOCTHIO
«BAUTEHOY
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIQJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicsi YCBOMJI TOJBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
M0 CYIIECTBY H3JIaraeT €ro, OMUpPAasCh HA 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMUOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHS B IMPAKTHUYECKOM TPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIAQJICCT CHCTEMOM CICIMATU3UPOBAHHBIX MOHSITHH.
— o0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OMMUOKA W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIIHLHOY .
paccMOTpEeHHH MPOoOJieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUUECKOM MPUMEHEHNUN 3HAHU;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIBHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Taosmie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/m [Tepeuens BompocoB (3aa4) AJsl IK3aMeHa Koz
WHANKATOpa
Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ams 3a4yera
Kon
Ne n/m [lepeuens BonpocoBs (3aay) s Aud. 3aueTa HHKATOPA
1 BHenpeHne uCKyCCTBEHHOT'O MHTEIIEKTa B PO eCCHOHATbHON [1K-6.3.1
NEeATEILHOCTH T1IK-6.3.2
2 MeTo/1bI peaii3aiyy HCKYCCTBEHHOTO MHTEIIEKTa IK-6.VY.1
3 [TporpaMMHBIE IPOIYKTHI M A3BIKA IPOTPAMMHUPOBAHHE, I1K-6.Y .2
IPUMEHSEMBIC IS CO3/IaHMsI HHTEJICKTYaIbHBIX CHCTEM I1K-6.B.1
4 MeTtopl cOopa JTaHHBIX [IK-6.B.2
5 [TpoGieMa OYUCTKY JaHHBIX




XpaHeHue JaHHbIX

Bpemennsbie psizibl B poeCCHOHATBHON IEATEIbHOCTH

PeKOMCH,Z[aTeJ'II)HI)Ie CHCTCMBEI B HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH

||| O

MammHHOe 00y4eHue: onpeaesieHue, Ha3HaueHue, KiaaccupuKanus
METOJIOB

10 AJNTOPUTM MOCTPOSHHSI MOJIEJIM MAIIMHHOTO O0YYEHUs

11 Mertonb! perpeccun. OnieHKa KauecTBa MOJIEIIEH perpeccuu

12 Mertoap! kiaccudukanuu. OneHKa KadyecTBa Mojiesiel Kiaccudukanum

13 Mertoas! knactepuzanun. OIeHKa KauecTBa MOJIeNIH KIIacTepU3aIliu

14 MarmmHHoe 3peHue B Tpo(heCcCHOHATBLHON ACSITEIIBHOCTH

15 BbazoBbie MmeToaBI 00pabOTKN H300paXKEHUH: (PHITBTPHI,
KJaccu(UKalus, UX Ha3HAUCHHE

16 HelipoHHbIe ceTH B MAIIMHHOM 3PEHUH

17 O06paboTKa eCTeCTBEHHOTO SI3bIKa B MPOGECCHOHATBHOM NeITeIbHOCTH

18 Jlemmaruzanus. Tokenusanusa. Cremmunr. Hopmanu3zanus. Cinosapu.
Mopdonornueckuii ananms3

19 HetiporHsle ceT B 00pabOTKE €CTECTBEHHOTO sI3bIKa

[lepeuenr TeM [l KypCOBOTO MPOESKTUPOBAHUSA/BBIIIONHEHUS KYpCOBOM pabOTHhI
MpeCTaBJICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOTHI

Ne i/t

KypCcOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BBIITOIHEHHS

Y4eOHBIM IJIAaHOM HE IPEJYCMOTPEHO

Bompocer s mpoBeneHUs TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOmwuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB Il TECTOB

. Kon
Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
HckyccTBeHHBIH HHTELIEKT: IPpUMeHeHHe B mpodeccuonaabhoii | 11K-6.3.1
AeATeJbHOCTH [1K-6.3.2
1. B KaKkyro U3 3TUX UTP MALUHBI I0KA UTPAIOT HE JIy4lIe JHOACH?
1 =II0KEP
1aXMaThbl
HIAIIKH
CTpaTerus

2. Kakyto u3 3aa4 00pabOTKH €CTECTBEHHOTO SI3bIKa KOMITBIOTED
peliaeT Xyxe OONbIIMHCTBA JIOCH?

=pacIio3HaBaHHUE PEUH

peleHre KpocCBOPAOB

JINTEPATYPHBIN NIEPEBOI C OJHOTO SA3bIKA HA IPYTrOn
Mopdonorudeckuii anaau3

3. Kak paboraioT camble NOMYJISIpHbIE aITOPUTM MAIIMHHOTO IiepeBoaa?
= IporpaMMbl 00y4arOTCsl Ha IePeBEICHHBIX TEKCTaX, OMPEAEIISIOT
CTaTHCTUYECKUE 3aKOHOMEPHOCTH B IIEPEBOJE CIIOB, MIPEIIOKEHUH,
TEKCTOB

MammuHebI criepBa epeBOJAT TEKCT HA CBOW MAIIMHHBIN S3BIK, 3aTEM




MHTEPIPETUPYIOT HA 3aJaHHBIN SA3BIK ITEPEBOJA
Nmeercs OTAeNbHBIA aIrOPUTM IJI KaXK 10U Napbl S3bIKOB

4. B xonkypce ImageNet y>xe MHOTO JIET y4acTBYIOT ITPOIrPAMMBI,
COPEBHYIOIIMECS B paclo3HaBaHUM n300pakeHui. YToObI OO IUTH,
OHU JIOJDKHBI pa3JIeNIuTh HECKOJIBKO MUJUIMOHOB M300paxenuit Ha 22 000
KJIaCCOB, COBEPIINB MUHUMYM omnOok. Kak gacto ommubarores ydmive
MIPOTPaMMHBIE TIPOITYKTHI?

=npuMepHo B 5%, NpeB30LUIH YeTI0BEKa

npumepHo B 10%, npeB3onuim yenoBeka

IpUMeEpHO B 5%, yesloBeK MOKa CIpaBIIsIeTCs JTyylle

npumMepHo B 10%, denoBek moka CrpaBisieTcs JIydliie

5. CooO0uiecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3padboTallo MKy
ABTOHOMHOCTH aBTONMIOB OT 0 (TIOJIHOCTHIO MEXaHHYECKOE
yhpaBiieHUe) 10 5 (aBTOMOOUIIb MOJTHOCTBIO yIIpaBsieTcs 03 YenoBeKa:
HET HU pyJis, HU nenaneit). CaMmble IPOJABUHYTHIE MOJIEIH
NPUOIMKAIOTCS K TPETHEMY YPOBHIO aBTOHOMHOCTH. Kak oH
OIHCHIBAETCS?

=MaIllfHa eJIeT caMa, HO B HEKOTOPBIX 00CTOATELCTBAX MOXKET
noTpeOoBaTh y BOAUTEIS B3ATh KOHTPOJIb Ha ce0s

aBTOMOOWJIb CIIOCOOEH Yy4acTBOBATh B IBUOKEHHH JaXKe B TOM ClIydae,
€CITM BOJHTENb 3aCHYJ M €r0 He pa30yanuTh

yIIpaBJICHUEM 3aHUMAETCS )KUBOW BOJUTENb, HO MHOTHE BayKHbIC
(GyHKIMU BKIIIOYAsl pyJIeHUE U TOPMOKEHUE aBTOMATU3UPOBAHBI

MammHHOe 3peHue
1. Yro HaOmrogaeTcs Ha BBIXO/E aJITOPUTMOB 00paOOTKH U300paKECHHIA
=HOBOE U300pakeHHE
KOJMYECTBEHHBIEC XapaKTePUCTUKU U300pakeHUN
BBICOKOYPOBHEBOE OITUCAHUE H300paKEHUS
COBOKYITHOCTh 00BEKTOB Ha M300pakeHNUn

2. Yto mpoucxoauT ¢ n300paskeHueM B pe3yabTaTe MPUMEHEHHUS
(bunpTpa yCUIECHUS BBICOKUX YaCTOT?

=BBIJICJICHUE TPAHUII

CIJIaKMBAaHME ILIYMOB

YCUJICHHE MEJKHX JIeTalleh

MOBBILIIEHNE KOHTPACTHOCTH U300pakeHuUs

3. YTo mpoUCXOUT C METKUMHU 0OBEKTaMHU Ha M300paKEHUU TOCTe
MIPUMEHEHHUSI K HEMY MEIMaHHOTO (PHIIBTpa ¢ OOJBIITNM pa3MEpPOM sipa
CBEPTKH?

= UCYE3HYT

OYyIyT CHIIBHO Pa3MbIThI

CUJIBHO KOHTPACTUPYIOTCS

HHUYETO HE MMPOU30UIET

4. Yto mpou30ouaET, eciiu K M300paKeHNI0 TPUMEHUTh MEIMaHHbIN
(GUIBTP CO CIAUIIKOM OOJIBIINUM SPOM CBEPTKH?

=HCIepCHs IIyMOB Ha U300paKeHUU YMEHBIIUTCS

JUCTepCcus IIyMOB Ha U300paK€HUH YBEIHUUUTCS

Ha M300paKEHUU MOSBATCS JOTOJIHUTEIbHBIE IIYMOBBIE ITUKCEIH

[IK-6.3.1
[1K-6.3.2




5. Kaxkoii punbtp obnagaer apdpekrom coxpanenus rpaHui?
=MequaHHbBIN

l'aycca

Jlanaca

Cobens

6. Kak Ha3zpiBaeTcst mpeoOpazoBaHue N300paKeHUs, €CIIU I pacueTa
SIPKOCTH KaXKJIOTO MHKCEIIS UCIIOJIb3YIOTCS APKOCTH COCETHUX C HUM
IMMKCEIeh?

=JIOKaJIbHBIM

TOYEYHBIM

r100aIbHBIM

aJalTUBHBIM

MeToabl MAIIMHHOTO 00y4YeHUs
1. Kakas 3agaua 3akitoyaeTcsi B pa30MeHUH BbIOOPKU N300paKeHUM Ha
cxoxue (1o coaep:KaHuio)?
=KJ1acCU(UKAIHS
KJIacTepU3alus
CerMEHTAIUs
perpeccust

2. Ouenwure recall ¢ okpyrienuem 10 1ByX 3HAKOB

| |1 predicted | O predicted
1 true 8 2
| Otrue |2 8 ]

0.80

3. Jlns pemenus kinaccudukannu nonydeHo 3nauenne AUC=0.51.
OddextuBen nmu knaccudpukaropa?

=HeT, AUC nomxeH cTpeMHuThes K |

HeT, AUC nomxkeH ctpemutbes K 0

aa

4. Ucxonueie nanusle coaepkaTt 10 00bekToB. CKOJIBKO KIacTepoB
OyzeT Ha § mare uepapxuyeckoi arimomepanuu?

=3

4

2

1

5. Imerotcs BeKTOpa, onuchiBaromue q8a oobekros V1 = (1,2,3), v2 =
(2,2,2). Haiit pacctostHne MHHCKOBCKOTO MEXy 00BEKTaMu st =3.
OTBET OKPYTJIHUTH IO COTHIX

1.26

6. [lansl nBe perpeccun ¢ koddurnmentam aerepmuHaruu -0,85 u 0.85.
Kakas perpeccust mpeanouTUTeNbHee C TOUKU 3PSHUSI aIEKBATHOCTH?

= ¢ koHpuaeHTOM nerepmuHaiuu 0.85

¢ koH(puaeHToM aerepmuHaiyu -0.85

00e aeKBaTHBI

o0e Hea/leKBaTHBI

I1K-6.3.1
[1K-6.3.2




7. 1aH BEKTOp pealibHBIX 3HAYCHUH OoTKJIMKa Y=(2,2,3) 1 BEKTOp
npenckasanuit Y_pred = (1,2,1). Paccuurars omubdky MAE ¢
OKPYTJICHUEM JI0 JIBYX 3HAKOB

1,00

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuainbl,  ONPEACIAIONIME  HPOLEIyphl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTUpyOIIUX NOPSAAOK M IMPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroIIuXCs
I'VAIL

11. Meroaudeckue yKazaHus JUIsE O0YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHauYeHUE JICKIIMOHHOTO MaTepuajga — JOTHYECKH CTPOUHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE U3JoKeHue ydeOHoro marepuana. HasHaueHue COBpEMEHHOW JIEKIIMU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalbHbIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWS, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpraHU3aIMOHHYI0 U MHGOpMalmoHHYI0 (GyHKIMU. JIEKIUsS pacKpbhIBaeT MOHSATHIHBINA anmmapar
KOHKPETHOM 00siacT 3HaHus, €€ MpoOJIeMBbl, JaeT IENbHOE MPEACTaBICHUE O IUCIUILINHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InanupyeMblie pe3yJbTaThl TP OCBOCHUH O00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepuana;

— MOJIyYEHUE COBPEMEHHBIX, LIETIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
ONIPEAENSAETCS LIEJIEBOM YCTAaHOBKOM K Ka)XJ0W KOHKPETHOU TEME;

— TIOJIyYEHUE OTbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIoAaBaTeNIeM;

— pa3BuTHE  TPOGECCHOHANBHO-ACNOBBIX  KayecTB, JIOOBU K  TMpeAMEeTY |
CaMOCTOSITENIbBHOI'O TBOPUYECKOTO MBIIIJIEHUSI.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSTEIILHON PaboThI;

— TMOJIyYeHHUE 3HAHUN O COBPEMEHHOM YPOBHE PAa3BUTHS HayKU U TEXHUKH U O TIPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

— HAYYUTHCS METOJUYECKH oOpabaThiBaTh Marepuan (BBLACTSATH TJIABHBIE MBICTH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopMynupoBKax);

— TONyYeHUE TOYHOTO TOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI ~MaTepuanm MOXET CONPOBOXKIAThCA JIEMOHCTpaluend CclaioB u
WCIIOJIb30BAaHUEM Pa3/laTOYHOTO0 MaTepuana TMpU TPOBEACHHH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUTUIMHE.

CTpyKTypa NpeaocTaBiIeHUs JICKIIMOHHOTO MaTepHaa:

— JIGKIIUH COTTIacHO pa3zenaM (1adm.3) u Temam (Tadmn.4).

11.2. Meroauueckue ykazaHus A OOYy4aroIMXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor




B xopme BeImoMHEHHMS J1a0OpPAaTOPHBIX paboT oOy4aromMiCs [OJDKEH YIrIyOuTh U
3aKpEeNUTh 3HAHMS, MPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIIMOHHONH XapaKTEPUCTHKONH OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopatopHbBIX paboOT 0OydyaromMMCs SIBJISIETCS HEOThEMJIEMOH 4YacCThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpeNensieMoil y4eOHbIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— NpuoOpeTeHNEe HaBBIKOB MCCIIEIOBAHUS MPOIIECCOB, SIBJICHUNH M OOBEKTOB, N3y4aeMbIX
B paMKax JJaHHOM JUCIMIIINHBI;

— 3aKpeIyIeHHe, Pa3BUTHE M JETATH3alMs TEOPETUYECKHX 3HAHHWM, IMOJyYEHHBIX Ha
JCKITHSIX;

— MOJy4eHUE HOBOW MH(POPMALIMY 110 U3y4aeMOM JUCLUIUIMHE;

— npuoOpeTeHne HaBBIKOB CAMOCTOSITENILHON PaboThl ¢ JJaOOPaTOPHBIM 000PYAOBaHUEM
U Ipudopamu.

3ajaHne K BBIIOJHEHHIO JIA00PaTOPHON PadoThI BbIIACTCS NIPENOaBaTeIeM B Havalle
3aHATHUS B COOTBETCTBUM C IIAHOM 3aHATHH. TeMsbl 1abopaTopHbIX paboT npuBeAeHbI B Ta0II. 6
JAHHOM IPOIPaMMBI.

BoinosineHue 1a60paTopHOii padoThbl COCTOUT U3 TPEX ITAIOB:
—  aHAJIUTHYECKOTO;
— pacueTHO-rpauuecKoro;
— KOHTPOJBHOTO B BUJIE 3AILIUTHI OTYETA.

Crpvykrypa u ¢opMa 0TYETA 0 J1aA00PATOPHOI padoTe

Otuer o mabopaTopHOU paboTe TOKEH COAEPKATh: TUTYIBHBINA JIUCT, OCHOBHYIO YaCTh,
BBIBOJIbI 110 PE3yJIbTaTaM UCCIEIOBaHUM.

Ha mumynvnom nucme ROMKHBI OBITh YKa3aHbl: Ha3BaHUE IUCIUILUIMHBI, Ha3BaHUE
nabopatopHoit paboOThl, (ammivg W WHUIUANB TpenojaBatens, GaMuwids W HHUIHAIBI
CTYJI€HTa, HOMEp €ro y4eOHOM IpYIIIbI U JaTa 3alluThl paboThlI.

OcHosnas uacms JNOMKHA COJAEPXKATh 3aJaHuE, pPe3yJdbTaTbl SKCHEPUMEHTAIbHO-
MpaKTUYECKON paboThl, paCUeTHO-aHATUTHIECKHE MAaTePUAIb, JUCTHHT KOJIa/CKPUH dKpaHa.

Buvisoowr mo mpopenaHHoW paboTe MOMKHBI COAEPkKATh OCHOBHBIE PE3YyJbTAThl IO
pabore.

TpeGoBanus k opopmiIeHHIO 0TYETA 0 1a00PATOPHOIi padoTe

TuTynpHBINA TUCT OTYETA IOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEACHHOMY B CEKTOpE
HOpMaTHBHOM nokymenTaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
'OCT 7.32-2017. TpeOGoBaHusl NMPHUBEACHBI B CEKTOpe HOpMaTHUBHOW nokymeHtauuu ['YAII
https://guap.ru/standart/doc

[Tpu dopmupoBaHWM CTIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctangapra ['OCT 7.0.100-2018. IIpumeps! odopmiieHUsI CIIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOM nokymenTanuu 'Y ATl https://quap.ru/standart/doc

11.3. MeToauueckue yKazaHus sl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboTHI


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

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIBHON pabOThl, O0YUAIONIUIICS BBINOIHAET PabOTy MO
3aJaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE ITpEIoaBaTelisi, HO 0e3 ero HEeMOCPEACTBEHHOTO
y4JacTusl.

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

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM W CHUCTEMATH3allMU NPUOOPETaeMbIX 3HAHUH, 00ECIeunBaeT BBICOKHUHN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT TIOJYYUTh HABBIKH ITOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00YyJaIOIINXCS SBIISAIOTCS:

— y4eOHO-MEeTOANYECKHI MaTepHall M0 AUCIUILINHE;

— Kkypc B LMS

11.4. MeTtoauueckue yKazaHusl JUIsl OOYYarOIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aromuXxcsi, OCYIIECTBIIEMOTO B TE€UEHUE CEMECTpa C IIeNIbI0 OI[CHUBAHHS XO0Ja OCBOCHUS
JUCLUIUINHBI.

B Tteuenue cemecTpsrl CTYIEHTHI

- 3aIlMUIAI0T JJAOOPaTOPHbBIE U MPAKTUYECKUE paOOTHI;

- BBIMIOJIHAIOT TECTUPOBAHUS 110 MaTepuaiam Jekuuu B cpeae LMS.
JI71s TeKy1ero KOHTPOIIs yCIeBaeMOCTH MCIIOb3YIOTCS TECTBI

11.5. Metoauyeckue ykazaHus Ijisi OOyHaroUIUXCs MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTansi  OOyYarOUIUXCs  TMPEAYyCMaTpUBAaeT  OlLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOTYyYEHHBIX OOYyYaIOMIUMCS B XO/€ U3yUCHHS
yueOHOM TUCIUTUIMHEI B [IEJIOM WJIM MPOMEXYTOUHAas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUHN
00ydJaronmMcs 1o OTIEIbHBIM pa3jienaM JUCIUTUIMHBI C aTTECTAIMOHHOW OLIEHKOM «3a4TeHO»
WJIN «HE 3aUTEHO».

3ayer BBICTABISAETCS Ha OCHOBAHMM BBIIIOJHEHHBIX B TEUEHUE CEMECTpa J1abopaTOpHBIX
paboT M WUTOTOBOTO TECTUPOBAHHS: HAa 3a4€THOW HEJENIe JOJDKHBI OBITh BBIJIOXKEHBI B JIMYHBIN
KaOMHET He MeHee 7 3aIlMIIEHHBIX OTYETOB I10 JJAOOPATOPHBIM paboTaM, MPaBUIBHBIX OTBETOB B
UTOTOBOM TeCTHpOBaHUH HE MeHee 50 %.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
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