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AHuoTanus

Jucuumnuaa «OCHOBBI HCKYCCTBEHHOTO HMHTEIUIEKTa» BXOIUT B 00pa30BaTElIbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUsl — NPOrpaMMy OakallaBpHara 10 HalpaBJICHUIO MOATOTOBKH/
cnenuansHocTd  01.03.02 «IIpuknagHas marematuka W WH(DOpPMATHKa» HANPABICHHOCTH
«[Ipuknagnas maremaTnka W HMH(GOpMATHKa B HAyKOEMKOM HPOHM3BOICTBe». Jlucumrimna
peanmu3syetcs kadenpoit «Neby.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

OIIK-4 «CrocobeH MOHMMATh MPUHIHUIBI PAOOTBI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI U NCIIOJIb30BaTh UX JUISl pEIICHUs 3a/1a4 TPo(eccrOHaIbHOMN 1eATEIbHOCTI

Copep:xaHue IUCIHMILUTUHBI OXBaThIBAET KPYr BOMPOCOB, CBS3aHHBIX C OCHOBHBIMHU
HaIpaBJICHUSMH HCCICIOBAHUN B 00JIACTH TEXHOJIOTHI NCKYCCTBEHHOTO MHTEJUIEKTA; METOIaMHU
U HMHQOPMALIMOHHBIMU TEXHOJIOTUSMHU, MPUMEHSIEMBIMU JJIsl PEIIeHUs MpodecCHOHATBHBIX
3a/1a4; paboToH C JaHHBIMH, OOJILLIIMMHU JIaHHBIMU; OCHOBaMH pa3pabO0TKU aIrOpUTMOB PEIIECHUS
U OLEHKM KayecTBa peIleHHus 3a7ad METOAaMH MAallMHHOTO OOy4YeHUs, MalIMHHOTO 3pEHUS,
00pabOTKM €CTECTBEHHOTO S3bIKA U JIP.

[IpenogaBanrie AMCHMIUIUHBI TpPEIyCMaTpUBAeT CleAyromue (QOpMbl OpraHHU3aliH
y4eOHOTO  Tpolecca: JeKyuu, JAabopamopHvle  pabomoel,  NpaKkmuyecKue  3aHAMUS,
camocmosamenvbHas paboma 00y4arue2ocs, KOHCYIbmayuu.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalus B opme audhepeHInpOBAaHHOTO 3a4eTa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JUCIIUIUIMHBI COCTaBIsieT 4 3a4eTHBIX eauHulbl, 144
yaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepeueHb IIIAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. llenu npenonaBaHusl AUCIHUIUIMHBL MTOJy4YEeHUE CTYACHTAMH HEOOXOIMMBIX 3HAHUH
JUI TIPUMEHEHUS] METOJZ0B MH()OPMAIIMOHHBIX TEXHOJOTMA M HCKYCCTBEHHOTO WHTEIUIEKTA B
npodecCHOHANBHON JEeATENIFHOCTH, 3HAKOMCTBO C aITOPUTMAaMH MAIIMHHOTO OOy4eHUs,
OLIGHKOH KadecTBa PEUICHHW 3a/1a4 MAIIMHHOTO OOyYCHHMs, MAIIMHHOTO 3pPEHHUS U Ip. 3a/1a4 B
00JIaCTH HMCKYCCTBEHHOTO HWHTEJUICKTa; OCBOCHHE O0a30BBIX TEXHOJOIMH HCKYCCTBEHHOTO
MHTEJUICKTa

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENIbHON 4acTH 00pa30BaTENILHON MPOTrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IIaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pesynbTratamu ocBoeHus OIT BO.

B pesynbrare nm3ydeHHs AMCHMIUIMHBI OOydaromIuiics JOJDKEH 00JagaTh CleqyloNnMU
KOMIIETEHIIMSIMU MM WX 4acTsAMH. KoMIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyenp KOMIETEHIMN U HHIUKATOPOB X JOCTHXKCHHS

Konn
Kareropus (rpynna) Koa u HauMeHOBaHUE UHIUKATOPA
HauMEHOBaHHE
KOMIIETEHIIUUA JNOCTUXKEHHUSI KOMIIETEHIIUHA
KOMIIETEHIIUUA

OIIK-4.3.1 3HaTh NEPCIICKTUBHBIC METOIbI
WH(POPMAITMOHHBIX TEXHOJIOTHH U
UCKYCCTBEHHOT'O MHTEIIJICKTA,
HaIpaBJICHHBIC HA pa3pabOTKy HOBBIX
HAyYHO-TEXHUUYECKUX PEIICHUN

OIIK-4 Cnocoben OIIK-4.3.2 3HaTh TEXHOJIOTHUH,

IOHUMATh
pa3paboTaHHbIE C UCIIOJIb30BAHUEM METOIOB
HPUHLIMIIBI paOOTHI
MAaIIMHHOTO O0YYEHHsI, CIIOCOOHBIE PEeIIaTh
COBPEMEHHBIX o
OBIenpodeccHOHATbHBIC | HH(MOPMALHOHHbIX 3aa4u NpoQecCuOoHaNbHOM NesTeTbHOCTH
p pMary OIIK-4.Y.1 ymeTh NpUMEHSTh
KOMITETEHIINH TEXHOJIOTUH U

COBpPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH U TIEPCIIEKTHBHBIE METO/IbI
UCKYCCTBEHHOT'O MHTEJIJIEKTA ISl PELICHUs
3a/1a4 MPoPECCHOHAIBHON JESTETHHOCTH C
y4eToM TpeOoBaHUH HHPOPMALIMOHHOM
0e301acHOCTH

OIIK-4.B.1 BnageTh HaBbIKaMU pa3paboOTKH
QJITOPUTMOB peIlIeHUs 3a/1a4 B
poheCCUOHATBHON EATETbHOCTH

HCIIOJTb30BATh UX
JUTSI pEIIeHUs 33129
npoQeCCHOHAIBHON
JESITEIIbHOCTH

2. Mecro nucuumianssl B cTpykType OI1
HucnuninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:
— Hudopmaruxa
— MaremaTtuka. AHaTUTHYECKAss TEOMETPHSI M IMHEWHAsI anredpa
— Maremaruka. Teopust BEpOSTHOCTEW U MaTEMAaTHYECKast CTAaTUCTHUKA
— JluckpeTHas MaTeMaTHKA.
— OCHOBBI IPOrpaMMHUPOBAHUS
— AJNTOPUTMBI U CTPYKTYPHI IAaHHBIX
— ba3sl naHHBIX
3HaHUs, TMOJYyYEHHbIE NpPU HU3YyYEHHUHM Marepuana JaHHOM JAMCHMIUIMHBIL, MUMEIT Kak
CaMOCTOSTENIbHOE 3HAYEHHE, TaK U MOT'YT HUCITOJIb30BATHCS IPU N3YYEHUH APYTUX JUCLHUILINH:
— MeToap! U MOJIENH UCKYCCTBEHHOTO MHTEIIEKTA B aHAIN3€ OOJBIINX JaHHBIX.




3. O0BeM u TpyI0OEMKOCTh TUCITUTUIHHBI
Jlanubie 00 oOmieM 0o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMeCTpaMm) MPeICTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Neb
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13), 34 34
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 76 76
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3auy, M. Hudod. 3au.
D3, ) 3au.

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHIM.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI JUCLIUITIAHEL Hewrm | 113 (C3) P Ko CPC
’ (dac) (qac) (qac) (qac) (qac)
Cemectp 6
Pazmen 1. VIckycCTBEHHBINM MHTEIUICKT: IPUMEHEHHE B 2 4 5

po(heCCHOHAIBHOM JIeATENbHOCTH

Paznen 2. OcHOBBI MaIIMHHOTO OOYYEHUS
Tema 2.1 Obpabomka Oanubix 7 16 10 20
Tema 2.2 I[locmpoenue moodenu. Oyenxa mouHocmu mooenu
Tema 2.3 [lpumenenue mooeneil MauUHHO20 00VUEHUsL

Paznen 3. MammHHOE 3peHne
Tema 3.1 Mawunnoe 3spenue 6 npogeccuoHarbHOU 4 6 4 14
oeamenvrocmu. Obpabomxa uz06padxicenuil

Tema 3.2 Hetiponuvie cemu 6 MauiuHHOM 00y4eHuU

Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA

Tema 4.1 Ocuosnvie 3aoauu. Cunmaxcuueckuil u
Mopghonoeuueckull ananuz 2 2 3 10
Tema 4.2 Hetiponnvie cemu 0ist 00pabomku ecmecmeeHtoz2
A3bIKA

Pazgen 5. TexHONOTMH WCKYCCTBEHHOTO MHTEIICKTA B
MPOMBIIUIEHHOCTH

Tema 5.1 Hnmennexmyanvhole a8moMamu3upoSanuvle U 2 6 10
POBOMUBUPOBAHHBLE CUCTEMbL

Tema 5.2 Aooumueuvie mexHonO2UU U UMUMAYUOHHOE
MoOenuposatue

HUroro B cemectpe: 17 34 17 76




Hroro 17 34 17 0 76

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTCd B  HENOCPEACTBEHHOM  BBIIIOJHEHUH
Oo0y4yaromMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBS3aHHBIX C  Oya;ymiei
po¢eCCHOHATIBHOM 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATUH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
1 HckyccTBeHHBIN HHTELIEKT: IPUMEHEeHHe B NPOo(ecCHOHAIBbHOMI
AeATEeJIbHOCTH

Tennenumu nudpoBoit skoHOMUKH. OOIIast XapaKTePUCTHKA
WUunpnyctpuu 4.0, nouatue uudposoii Tpancopmaruu. OnpeneiacHue
HCKYCCTBEHHOI'O MHTEIJIIEKTa. VIHTEIUIeKTyanbHble IPUIOKEHUS 115
HAYYHBIX MCCIIEOBAHUMN, IPOU3BOJICTBA, YIIPABICHUS MPEANPUITHEM,
yIpaBjeHUs Ka4eCTBOM U OusHec-mpoueccamMu. CoBpeMeHHbIE
METO/IbI pealln3allii UCKYCCTBEHHOIO MHTeIIeKTa: IHTepHeT Belel,
PEKOMEHIaTelIbHBIC CUCTEMBI, aHaM3 JaHHbIX, DigData, oonaunbie
TE€XHOJIOTHH, aJANTUBHbIE TEXHOJIOTUH, BUPTYyaIbHas U IOTIOJIHEHHAS
peanbHOCTH, Os10K4eiiH. [IporpaMMHbIE TPOTYKTHI.

2 OCHOBBI MAIIMHHOTO 00Y4YeHHS

Tema 2.1. Obpabomka danmwix.

[TpoGnembl KauecTBa M OYMCTKU JaHHBIX. MeToibl cOopa JaHHBIX.
Amnanu3 nansbix. [Tapcunr. Ananmutryeckue miatdopmsr: Tableau,
KNIME, PowerBI. IToctpoenue nambopaoB, BU3yanu3anus JaHHBIX.
bubnunoTeku s3pika porpamMupoBanus Python

Tema 2.2. [locmpoenue mooenu. Oyenxka mounocmu mooenu
Mertopl MammMHHOTO 00y4YeHHsI. ba3oBbIe alrOpUTMBI pelICHHS 33124
perpeccu, kiaccu(uKaluy U Kiactepusanud. MeTpuKu KauecTBa.
SI3piku mporpammupoBanus (Python) u aHanuTHYeCKUE TaTHOPMBI
st peanuszanuu aaroputMos (KNIME)

Tewma 2.3. Ilpumenenue mooenet MauUHHO20 00yYeHUs.

[TpuMeHeHHe METO10B MALLIMHHOTO 00y4eHUs B PO(hecCHOHATbHON
NeSITETbHOCTH. 3HAKOMCTBO C BPEMEHHBIMU PsIIAMH,
pEeKOMEHIaTeIbHBIMU CUcTeMaMi. Bo3morkHocTH OubmroTek Python
(Sklearn) u ananuruueckux miarhopm

3 MammHHOe 3peHne

Tema 3.1 Mawunnoe 3penus 6 npogheccuonanbHol dessmenbHOCmu.
Obpabomxa uzobpadxcenuii

3anaun MammHHOTO 3peHusi. O0paboTka nzodpaxenuii (GuIbTPHI,
KJaccupukanus, 06JacTb IPUMEHEHUS)

Tema 3.2 Hetiponunvle cemu 6 MauuHHOM 3pEeHULU.

Heiiponnsie cetu. [IpuHimn paboTel HEHPOHHBIX CETEH, OCHOBHBIE
3agaun. HelipoHHbIe ceTH, MpUMEHsIEMble B KOMIIBIOTEPHOM 3PEHHH.
bubmmorexku TensorFlow, PyTorch.

4 O0padoTKa ecTeCTBEHHOI0 SI3bIKA

Tema 4.1 OcnosHvle 3a0auu. Cunmaxcuueckuil u MopgonocuyecKuti
aumanus

3amayn aBTOMaTH4eCcKOi 00paboTKU TekcTa. JlemmaTu3zanusl.




Tokenuzanusa. Ctemmunr. Hopmanuzanus. CioBapu.
Mopddonoruueckuii aHaM3

Tewma 4.2 Hetipornvle cemu 0151 00pabomxu eCmecmeeHH020 s3blKd
Heiiponnsie cetu 111 00pabOTKH €CTECTBEHHOTO 3bIKa, OCHOBHBIE
rOTOBbIE OMOIMOTEKH, MPUHIUI paboThl. bubmmorekn TensorFlow,
PyTorch.

TexH0JI0OrMu HCKYCCTBEHHOT0 HHTEJIEKTA B POMbBIIVIEHHOCTH
Tema5.1 Humennekmyanvuvie asmomamusuposannvie u
POOOMUBUPOBAHHBLE CUCTNEMDL.

Brenpenue aBTOMaTU3MPOBAHHBIX CUCTEM Ha MPOU3BOJICTBE.
BupryanpHas cpena B ynpaBieHUH POOOTH3UPOBAHHBIM KOMILIEKCOM.
VYV naneHHble TEXHOJIOTHU KOHTPOJIS U YIIpaBiICHUs
pOOOTH3MPOBAHHBIM KOMITJIEKCOM. O0IauHbIe TEXHOJIOTHH, OJIOKUCHH.
BupryanbHas 1 101I0JIHEHHAs peaTbHOCTh

Tema 5.2 Aooumuenvle mexunonocuu u UMUMAYUOHHOE
Mooenuposarue

Co3nanue Mojene. AJIUTUBHOE TPOTOTUITMPOBAHKE. ANJIUTUBHOE

IMPOU3BOJACTBO U €ro OpraHu3anms. I/IHTGJIJIGKTyaJH)HI)IG CUCTCMBI
KOHTPOJIA Ka4eCTBa NPOAYKIIUH. HMmMuTtanmoHHoe MOJCINPOBAHUC
TCXHOJIOTHYCCKUX MMPOUCCCOB

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckne 3aHATHS U UX TPYJOEMKOCTb

DopmbI N3 Hux 3 Ne
Ne TeMbl IPaKTUUECKHUX 3aHATUN Tpynoemkoc | MpakTHIECKOM | pasnena
wn p TIPaKTHHYCCKIX Th, (4aC) | TOATOTOBKH, | AMCILIHII
SaHATHH (4ac) JIUHBI
Cemectp 6
1 [IpuMeHeHne TeXHOIOrui I'pynnosas 4 1
UCKYCCTBEHHOI'O MHTEIIJIEKTa JIMCKYCCHS
B IIpOo(heCcCHOHANIBHOM
JesTeIbHOCTH
2 Bunbl 1aHHBIX, TAPCUHT I'pynnosas 4 2
JIICKYCCHSI
3 Busyanusanus nanssix, Bl Pemenune 4 2
aHaAJTUTHKA CUTYaIIHOHHBIX
3a1a4
4 ['paduueckoe Pemenue 4 2
MPEJCTaBICHNUE TaHHBIX CUTYaIlMOHHBIX
3ama4
5 [TocTpoenue anroputMoB Pemenue 4 2
CUTYaIIHOHHBIX
3a1a4
6 BpemeHHBIE psiTbI Pemenne 4 3
CUTYaIlMOHHBIX
3ama4
7 [Toctpoenue Pemenne 4 3,4
PEKOMEH/IATEIIbHBIX CHCTEM | CHTYallMOHHBIX
3aga4




8 | M3yueHue HEHPOHHBIX CETEH ['pynmogas 4 5
JCKYCCHSI
9 | HckycCcTBEHHBIM MHTEIICKT ['pynmoas 2 5
¥ COBPEMEHHOE 00IIECTBO JICKYCCHSI
Bcero: 34
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TaOIHIIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | MPAKTHHIECKOH | pasaeiia
/1 (gac) MOJATOTOBKH, | JUCIIMII
(dac) JINHBI
Cemectp 6
1 O0paboTka 1 aHaIKM3 JaHHBIX B Python 2 2
2 Pemenwue 3amaum perpeccuun 2 2
3 Pemenue 3aaun knaccuukanum 2 2
4 Pemenue 3amauun kiacTepu3anuu 4 2
3) Knaccudukanus n3o6paxeHuii MatmHHOTO 4 3
3penus B Python
6 WuTennekryanpHas 06paboTKa TeKCTa 3 4
Bcero 17

4.5. KypcoBoe npoeKTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTennbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbel caMmocTosaTenbHON pabOThI U €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 6,
Bun camocrosTensHo# paboTh
yac yac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania 20 20
nucuuriaHbl (TO)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY)
— TIOJITOTOBKA OTYETOB IO JTAOOPATOPHBIM 50 50
paboTaMm U MPaKTUYECKUM 3aHATHSIM
- BBITIOJIHEHUE TECTOB
IToaroroBka K MpoMeXyTOYHOU 6 6
atrecrauuu (ITA)
Bcero: 76 76

5. [lepedyens yueOHO-METOIUIECKOTO 00OECTICUCHUS
JUTSL CAMOCTOSITENIPHON pabOThI 00YYAIOMIMXCS MO TUCIUIUTHHE (MOTYIIIO)




Y4eOHO-MeTOANYEeCKHEe MaTepualibl JUIsl CAaMOCTOSITENIbHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U 3JIEKTPOHHBIX YIEOHBIX U3/IaHUMN

[lepedyeHpb nevaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEIeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIMA

Mudp

bubnunorpaduyeckas ccouika / URL ampec KonuuecTtBo
IK3EMILISIPOB B
o6ubnmmoreke
(KpoMe 3JIeKTPOHHBIX
9K3EMILISIPOB)

https://znanium.com/c
atalog/document?id=3
58712

[Tammupo JI., Croxman . KommbeioTepHOE 3peHHeE:
Yueonuk — BMHOM, 2020. — 763 C.

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

Censaukun B.B. KomnbrotepHoe 3penue. AHamu3 u
o0paboTka u3obpaxeHnuit. — znatenbctBo «Jlanby, 2021, —
152 C.

https://e.lanbook.com/

Octpoyx A.B., Cypkosa H.E. Cuctembl HCKYCCTBEHHOTO

book/176662 uHTemiekTa. — M3narensctBo «Jlanb», 2021. — 228 C.
https://e.lanbook.com/ | ITenpkosa T.I'., Baiiamreitn I0.B. Monenu u MeTozsl
book/157579 HCKYCCTBEHHOT'O MHTEJIEKTa: yuyeOHOe mocodue. —

Cubupcknii @enepanbublii YauBepcuret, 2019. — 116 C.
004 Crenamkuna A.C., I'ymuna E.A., ®ponosa E.A. OcHoBbI 53k3 (BM)
C79 MCKYCCTBEHHOTO MHTEIUIEKTA B MPO(ecCHoanIHON

JIESTENIbHOCTH : ydeOHO-MeTouueckoe nocodue — CII6:

I'VAIL. - 110 c.
004 Crenamxuna A.C., Oxpenunos B.B., ®ponosa E.A. OcnoBrl | 5 3k3 (BM)
Csl1 MCKYCCTBEHHOT'O MHTEIJIEKTA B MPO()ECCHOaHTHOM

JesiTebHOCTH : yaebHoe nocodoue — CI16: TYAIL — 153 c.

7. TlepedyeHb AIMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
H(OPMaIIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu «IHTepHeT)

[MepeueHnb AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos UH()OPMAIIMOHHO-
TENICKOMMYHHUKAMOHHONH ceTn «/HTepHeT», HEOOXOAWMBIX [UIi OCBOCHUS JWCIMIUINHBI
npuBezieH B Tabnume 9.

Tabmuma 9

— IlepedeHb 3IEKTPOHHBIX 00pa3oBaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-

TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue
https://arxiv.org/ arXiv Hay4mblii skypHaJ ¢ TIOCIEIHUMHU JOCTHKEHUSIMH B
00JIaCTH UCKYCCTBEHHOTO HHTEILICKTA
https://www.kaggle.com/ Cucrema opranu3aii KOHKYpCOB O UCCIIE0BAaHUIO
JTAHHBIX
https://github.com/ Be06-cepBuc amst xoctunra | T-mpoekToB

https://colab.research.google.co | HoytOyk ot I'yri asist paGoThr

m/notebooks/welcome.ipynb?hl

=ru

https://jupyter.org/ HoytOyk s paGoTel

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

https://matplotlib.org/ bubnunorexa matplotlib



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. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, HCIOIb3yeMOr0 TMPU OCYIIECTBICHUHI
00pa30BaTeNLHOTO MPOIIecca MO AUCIUIINHE.
[lepedeHp UCONB3yeMOro MPOrPaMMHOTO obecriedeHus npejcrasieH B Tadumie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0O€CTICUCHIS

Ne i/t HaumenoBanmue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCITI0JIb3YEMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb HUCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, TPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumeHnoBaHue cOCTaBHON 4acTu Howmep aynutopun
n/n MaTepraIbHO-TEXHUYECKOMN 0a3bl (mpu HEOOXOMMOCTH )
1 MynbTHMeHiHAs JIEKIUOHHAS Ay IUTOPUS
2 JlaGopaTopus UCKYCCTBEHHOI'O MHTEIJIEKTa U IIU(PPOBBIX 13-13 EM
TEXHOJIOTHIl B METPOJIOTUU

10. Onenounble cpeacTBa AJIs MPOBEIECHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[HH
oOyyaromuxcst Mo JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Ta6mmna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIIH

By npomMeXyTOYHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPENICTB
JuddepenurpoBaHHbIil 324ET Cnucok BOIpOCOB;
TecTtsr;
3amaun.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTCsl 5S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINI, KOTopas puBeaeHa B Tadnuie 14. B TeueHue cemecTpa MOXKET UCIOIb30BATHCS
100-0annpHast ~ mKama ~ MOXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl  YHHUBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepun onieHKH ypoBHS c(HOPMHUPOBAHHOCTH KOMITETEHIIUI




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUpOBAHHBIX KOMITETEHIMI

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— OIrpasACh Ha 3HAHUA OCHOBHOH n I[OHOHHHTCJIBHOﬁ JINTCPATYPHhI,

OTIIMYHON o
GatTeHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTHIO HAIPaBJICHUS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSITHH.
— 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 HAay4YHbIC TOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIQJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicsi YCBOMJI TOJBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHS TOJIBKO OCHOBHOMU
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 BJIAJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHIA.
— o0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OMMUOKA W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIIHLHOY .
paccMOTpEeHHH MPOoOJieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;
— 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.

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

Ne i/m [lepeuens BompocoB (3aa4) AJs IK3aMeHa Kon
WHANKATOpa
Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO
Bomnpocs! (3agaun) mudd. 3auera nmpeacraBieHsl B Tadmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nudd. 3agera
Kon
Ne i/t [Tepedyens BonpocoB (3a1av) 11t aud. 3adera HHKATOPA
1 BHenpeHne uCKyCCTBEHHOT'O MHTEIIEKTa B PO eCCHOHATbHON OIIK-4.3.1
NEeATEILHOCTH OIIK-4.3.2
2 Meto1bl peanu3aiy UCKyCCTBEHHOIO MHTEIJIEKTa OIIK-4.V.1
3 [TporpaMMHBIE IPOAYKTHI M A3BIKK TIPOrPAMMUPOBAHHE, OINIK-4.B.1
MPUMEHSIEMBIE JIJISI CO3/IaHUS] MHTEIUICKTYalbHBIX CHCTEM
4 MeTtopl cOopa JTaHHBIX
5 [TpoGieMa OYUCTKY JaHHBIX




XpaHeHue JaHHbIX

Bpemennsbie psizibl B poeCCHOHATBHON IEATEIbHOCTH

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

||| O

MamwuaHOe 00y4YeHHe: Opeie]ICHIe, Ha3HAYCHHE, KIIacCH(PUKAIUs
METOJIOB

10 AJNTOPUTM MOCTPOSHHSI MOJIEJIM MAIIMHHOTO O0YYEHUs

11 Mertonb! perpeccun. OnieHKa KauecTBa MOJIEIIEH perpeccuu

12 Mertoap! kiaccudukanuu. OneHKa KadyecTBa Mojiesiel Kiaccudukanum

13 Mertoap! knactepuzanun. OieHKa KauecTBa MOJIeNIeH KIIacTepu3aliiu

14 MarmmHHoe 3peHue B po(hecCHOHAbHON AeSTENhbHOCTH

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

16 HelipoHHbIe ceTH B MAIIMHHOM 3PEHUH

17 O06paboTKa eCTeCTBEHHOTO S3bIKa B MPO(EeCCHOHAIBHOM eITeIbHOCTH

18 Jlemmaruzanus. Tokenusanusa. Cremmunr. Hopmanuzanus. CioBapu.
Mopdonornueckuii ananms3

19 HetiporHsle ceT B 00pabOTKE €CTECTBEHHOTO sI3bIKa

[lepeuenr TeM It KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmie 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO IPOSKTUPOBAHMSI/BBIIIOJTHCHUS KYPCOBOM paOOTHI

Ne i/t

KypCcOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOSKTHUPOBAHUS/BBITIOIHEHUS

VYueOHBIM IIJIAHOM HeE NpeayCMOTPCHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii IepedeHb BOITPOCOB JJIsI TECTOB

. Kon
Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB Ul TECTOB
WHAMKATOpa
HckyccTBeHHBIN MHTEIEKT: IpuMeHeHue B mpogeccuonaibuoii | OIIK-4.3.1
NAeATEeJbHOCTH OIIK-4.3.2
1. B kaKkyt0 U3 3TUX UTP MAIIUHBI [TI0OKA UTPAIOT HE JyYIlle JTHoAeH? OIlK-4.V.1
1 =TI0KEDP OIlK-4.B.1
1axMaThbl
IIAIITKA
cTpaTerus

2. Kakyro 13 3a1a4 00pabOTKH €CTECTBEHHOTO S3bIKa KOMIBIOTEP
peliaer Xyxe O0JbIIMHCTBA JHOeH?

=pacIo3HaBaHUE pPeun

peleHre KpocCBOPAOB

JUTEPaTypHBINA IEPEBOJI C OJHOTO A3bIKA HAa JPYrou
Mopdonoruueckuii ananus

3. Kak paboTatoT camble IOMYJISPHbIE AITOPUTM MAIIMHHOTO TIepeBoia?
= [IpOrpaMMbl 00Y4aIOTCs Ha MEPEBEACHHBIX TEKCTaX, ONPEIEIISIIOT
CTaTUCTUYECKUE 3aKOHOMEPHOCTHU B IIEPEBOJIE CIIOB, IPENIIOKEHUN,
TEKCTOB




MammHsl ciepBa MEPEBOIAT TEKCT HAa CBOM MAIlIMHHBIN S3bIK, 3aTEM
MHTEPIPETUPYIOT Ha 3aJJaHHBIN SA3bIK IIEpEBOJA
WmeeTcst OTAENBHBIN aNrOpuUT™M JUIS KaXK0M Maphbl I3bIKOB

4. B xonkypce ImageNet y>xe MHOTO JIET y4acTBYIOT MPOTPaMMBI,
COPEBHYIOIINECS B PACIIO3HABAHUH W300paxeHui. UTOObI MOOEAUTS,
OHM JIOJDKHBI Pa3JIeITh HECKOJIBKO MUJUIMOHOB M300pakeHuii Ha 22 000
KJIACCOB, COBEPITUB MUHUMYM OImMO0K. Kak 9acTo ommbaroTCs mydmime
MIPOTPaMMHBIE TIPOYKTHI?

=npuMepHO B 5%, PEB30IILIN YeI0BeKa

npumMepHo B 10%, mpeB3onum yenoBeka

npuMepHO B 5%, 4eTOBEK TOKa CIIPaBIISETCS TyYIle

npuMepHo B 10%, 4eroBek moKa CIpaBIIsieTCs JIydIle

5. Coo0111ecTBO aBTOMOOMIIBHBIX HHXEHEPOB pa3paboTalio mKaimy
ABTOHOMHOCTH aBTOMMWJIOB OT 0 (IIOJTHOCTHIO MEXAaHUYECKOE
yIpaBJeHue) 10 5 (aBTOMOOMIIb MOJTHOCTBIO yIIpaBisieTcs 0e3 YenoBeKa:
HET HU pyJs, HU nefaneit). Camble IPOABUHYTHIE MOAEIU
MPUOIHKAIOTCS K TPETHEMY YPOBHIO aBTOHOMHOCTH. Kak oH
ONUChIBaETCS?

=MaIHa eJIeT camMa, HO B HEKOTOPBIX 00CTOSITEITLCTBAX MOXKET
MoTpebOoBaTh y BOAUTENS B3SITh KOHTPOJIb Ha ce0st

aBTOMOOMIIb CITIOCOOCH YY4acTBOBATh B JIBFDKCHUU JI)KE B TOM CIIy4ae,
€CJIM BOJAUTENb 3aCHYJ U €ro He pa30yauTh

YIpaBJICHUEM 3aHUMACTCSI )KUBOH BOJIUTENb, HO MHOTHE BaXKHBIC
(GYHKIIUY BKJIIOYasl pyJIeHUE M TOPMOKEHHE aBTOMATU3UPOBAHBI

MamuHHOe 3peHne
1. Yro HabnrogaeTcs Ha BBIXOJI€ AITOPUTMOB 00pabOTKH U300pakeHU
=HOBOE€ U300paKEHUE
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU U300paskeHU I
BBICOKOYPOBHEBOE OIMCaHHE N300paKeHHs
COBOKYITHOCTb 00BEKTOB Ha M300pa’keHUN

2. Yto npoucxoauT ¢ n300paskeHueM B pe3yIbTaTe MIPUMEHEHHS
(GuIbTpa yCUIIEHUs BBICOKUX YacTOT?

=BBIJICJICHUE TPAHMI]

Cria)XMBaHHE IyMOB

YCUJIEHUE MEJIKUX JeTanen

MOBBIILIEHNE KOHTPACTHOCTH U300pakeHus

3. YTo npoucXoIUT C METKUMHU 00BEKTaMHU Ha U300paKEHUH 1OCIIe
MPUMEHEHHS K HEeMY MeJIMaHHOTO (UIIBTPa C OOJIBIIUM pa3MepoM sIpa
CBEpPTKH?

= HCYE3HYT

OyIyT CHJIBHO Pa3MBITHI

CUJIbHO KOHTPAaCTUPYIOTCS

HHUYETO HE MPOU30UIET

4. Yto npou3oiiér, ecnu K n300pakeHNI0 MPUMEHUTh METUaHHBIN
GUIBTP CO CAUIIKOM OOJBIIUM SIIPOM CBEPTKHU?

=nucrnepcus NyMOB Ha U300pa’KeHUU YMEHBUIUTCS

JMCTIEpPCHUs IIIYMOB Ha U300pa)KEHUU YBEJIUMUUTCS

OIIK-4.3.1
OIIK-4.3.2
OIIK-4.V.1
OIlK-4.B.1




Ha I/1306pa}KeHI/II/I MOABATCA JOIMMOJTHUTCIIBHBIC ITYMOBBIC ITUKCEIIN

5. Kakoit puiabTp o6manaet a3¢dexTomM coxpaHeHHUs TpaHull?
=MeauaHHBIN

l'aycca

Jlamutaca

Cobens

6. Kak Ha3pIBaeTcs mpeoOpa3zoBaHUE U300PKEHHMS, €CITU JJI pacdyeTa
SIPKOCTH KaXK/10T0 MUKCEJISI UCIOIB3YIOTCS SIPKOCTH COCETHUX C HUM
IMUKCenen?

=J0KaJbHBIM

TOYEYHBIM

rJ100aJIbHBIM

aJanTUBHBIM

MeToabl MAIIUHHOTO 00y4YeHHS
1. Kakas 3a1aua 3aK/r049aeTcs B pa30MEHHH BHIOOPKH H300paKeHHI Ha
cxoxue (1o coaep:kanuio)?
=KiaccuduKaIus
KJIaCTepU3aIIHS
cerMeHTarus
perpeccus

2. Onenure recall ¢ okpyriaeHueM 10 IByX 3HAKOB

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

0.80

3. lns pemenus knaccudukanuu monydeno 3aaderarne AUC=0.51.
D¢ dexTuBeH nu knaccupurkaropa’?

=HeT, AUC nomxeH cTpeMuTbhes K |

Het, AUC nomxken crpemutbes K 0

na

4. Ucxonuble nannble cogepxar 10 o6bexToB. CKOIBKO KIacTepoB
OyneT Ha 8 mare uepapxu4ecKkou ariaoMmepanuu’?

=3

4

2

1

5. merotcs BeKTOpa, ONMKChIBaronue a8a oobektos V1 = (1,2,3), v2 =
(2,2,2). Haittu pacctosinne MUHCKOBCKOT'O MEKIY 00beKTaMu Jutst =3.
OTBET OKPYTIIUTH JIO COTBIX

1.26

6. lansl 1Be perpeccun ¢ ko3dduuuenram gerepmunanuu -0,85 u 0.85.
Kakas perpeccust npenmoyTuTenbHee C TOYKA 3PCHUS aIeKBATHOCTH?

= ¢ koH(puaeHToM aerepmunanyu 0.85

¢ koH(puaeHToM aerepmuHaryn -0.85

o0e aJieKBaTHbI

o0e HeaJIeKBaTHbI

OIIK-4.3.1
OIIK-4.3.2
OIIK-4.V.1
OIIK-4.B.1




7. JlaH BEeKTOp peaNbHBIX 3HaUeHH OTKIMKA Y=(2,2,3) u BeKTOp
npenckasanuii Y_pred = (1,2,1). Paccuurars omubky MAE ¢
OKPYTJICHHEM JI0 IBYX 3HAKOB

1,00

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHIUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENAIONIME  HPOLENypbl  OLIEHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHHS KOMIIETCHLUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTUpyOIIUX NOPSAAOK M IMPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroIIuXCs
I'VAIL

11. Meroauyeckue yka3aHus i 00y4YaOIUXCs IO OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHauYeHUE JICKIIMOHHOTO MaTepuajga — JOTHYECKH CTPOUHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE HU3JoKeHue ydeOHoro marepuana. HasHaueHue COBpPEMEHHOH JEeKIUU 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 UHGOpMaMOoHHYI0 (GyHKIUU. JIeKIHs pacKphpiBaeT MOHATHIHBIN ammapat
KOHKPETHOM 00siacT 3HaHus, €€ MpoOJIeMBbl, JaeT IENbHOE MPEACTaBICHUE O IUCIUILINHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InanupyeMblie pe3ysbTaThl TP OCBOCHUH O0YYAIOIIUMHUCS 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  NPOGECCHOHATBHO-ACNOBBIX  KadecTB, JIOOBU K  MpeAMETY U
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 METOIUYECKH oOpabaThiBaTh MarTepuasn (BBLACTSATH TIIABHBIE MBICTH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopMynupoBKax);

— TONyYeHUE TOYHOTO TOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI ~MaTepuall MOXET CONPOBOXKIATHCA JEMOHCTpalMed ClailioB |
WCIIOJIb30BAaHUEM Pa3[laTOYHOT0 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. MeTtoauueckue yka3zaHUs ISl OOYYaIOMIMXCS MO TPOXOXKACHUIO MPAKTHUECKUX
3aHATUUA




[IpakTHyeckoe 3aHATHE SIBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3amMu y4eOHOTO
npoliecca, 3aKIryaroiascs B BBITOJHEHUH 00y4aroLIMMUCS 110JI pYKOBOJICTBOM ITpeNoiaBaTels
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHSI HAayYHO-TEOPETUUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHNs] YMEHUN U HaBBIKOB, OIbITA TBOPUECKON JESTEIbHOCTH.

]_IGJIBIO MMPAKTUYCCKOI'0 3aHATUA IJIA 06yqalomeroca SABJIICTCSA NPUBUTUC O6y‘-IaIOH_[I/IMC$I
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATEIBHOCTH 110 U3y4aeMOU JUCLIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHHH 00yYarOIIUMCS PAKTUIECKUX 3aHATHI:

— 3aKpeljieHue, yriyOJeHHue, pacUIMpeHHe U JeTaau3alys 3HaHUH IpU  peIleHUU
KOHKPETHBIX 3a7a4;

— pa3BUTHE  II03HABATEJbHBIX  CIHOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIaJICHUE HOBBIMH METOJaMHU W METOJMKAMHM M3Y4YEeHHUS KOHKPETHOW yueOHOM
JOUCLIAILINHBI,

— BBIpa0OTKAa CIIOCOOHOCTH JIOTMYECKOI'O OCMBICIICHUS IOJYYEHHBIX 3HAHHUH JUIs
BBITIOJIHEHMS 3a/1aHNN;

— o0ecrieueHne PaIMOHAIBHOTO COYETAaHHS KOJUICKTHBHOM M WHIMBHIYaTbHOH (GOpM
00y4eHwUsI.

TpeboBaHusl K NPOBEACHUIO IPAKTUYECKUX 3AHITUN

Ha ocHoBanum WHIUBUIYaJdbHOTO 3aAaHus (cM. Tabi.20) CTYAEHTHI pelaroT 3ajaady,
3aTe€M BBIIOJIHSAET OTYET O MPOJENaHHON pabore. Tembl MPaKTUUECKUX 3aHSITUN MPUBEACHBI B
Tabn.4.

Otuer O mpakTUYECKOW paboTe MOIKEH COAEp’ aTh: TUTYJIbHBIM JHUCT,(pOpMyIHpOBKa
3aJlaHus, PELICHHUE, BBIBOJBI 110 PE3YJIbTaTaM MCCIEIOBAHUH .

Ha mumynvnom nucme NOMKHBI OBITH yKa3aHbBI: Ha3BaHWE IUCHUIUIMHBL, Ha3BaHHE
nabopaTopHOil paboThl, (GaMuiaMs M UHULMAIBL IpernojaBaTens, (aMuwinsd WU HHULUAIBI
CTY/ICHTA, HOMEp €r0 y4eOHOU IPyIIIbI U 1aTa 3aIIUThI PA0OTHI.

Ocnosnas uacms JIOMKHA COJEpKATh 3aJlaHue, Pe3yibTaThl MPAaKTUYECKOH paldoTsl,
pacyeTHO-aHAJIUTUYECKHE MaTepualbl, IUCTUHT KOJa/CKPUH SKpaHa.

Bvi6oov: 1o mpojenaHHON paboTe MOJDKHBI COJEp)KaThb OCHOBHBIE PE3YNIbTaThl I10
pabore.

TuTynbHBIN TUCT OTYETA TOJDKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenraru ['Y AIT https://quap.ru/standart/doc

OdopmieHre OCHOBHOM YacTW OTYeTa JOJKHO OBbITh O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeOGoBaHus NpHUBEAEHBI B CEKTOpe HOpMAaTUBHOM nokymeHTauuun [YAII
https://guap.ru/standart/doc

IIpu dopmHpoBaHMHU CIIHMCKA MCTOYHUKOB CTYAEHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu cranmapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHHsT CIMCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTanmu 'Y ATl https://quap.ru/standart/doc

11.3. Meroauueckue ykazaHus A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuicss JOJDKEeH YIrIyOuTh u
3aKpENUTh 3HAHMS, TPAKTHYECKHUE HABBIKH, OBIAJIETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIIMOHHON XapaKTEePUCTHKONH OO0YyJaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Breimonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecIIeunBarONINM PEIICHUE CIEAYIONINX OCHOBHBIX 3371a4 00yJaromerocs:


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

— IpUOOpETEeHNE HABBIKOB MCCIICIOBAHMSI MPOIIECCOB, SIBJICHUN U OOBEKTOB, U3y4aeMbIX
B paMKax JTaHHOHW JUCIIUILIHHEI;

— 3aKpeIUICHHE, Pa3BUTHE W JeTalu3alus TEOPETHYSCKUX 3HAHWHN, TOTYYCHHBIX Ha
TICKITUSX;

— TIOJIy4eHUE HOBOW MH(POPMAIIUH 110 H3y4aeMOM JUCIUIUIHHE;

— MpuoOpeTeHHEe HABBIKOB CAMOCTOSTEILHON pabOThI € JIAOOPAaTOPHBIM 00OPYAOBaHUEM
U Ipudopamu.

3agaHue K BBINOJHEHNIO J1a0opaTOpHOil padoThl BbIIAaETCs IIPENOJaBaTelIeM B Hayae
3aHATHUS B COOTBETCTBHUHM C IUIAHOM 3aHATHH. TeMbl 1abopaTopHbIX paboT npUBEeHbI B Ta0I. 6
JAHHOH IPOrPAMMBI.

BoinoJsineHue 1a00paTopHOi padoThbl COCTOUT U3 TPEX ITAIOB:
—  aHAJIUTHYECKOTO;
— pacueTHO-rpauuecKoro;
— KOHTPOJBHOTO B BUJIE 3AIIUTHI OTYETA.

CTpykTypa u hopMa 0THYETA 0 1a00PATOPHOI padoTe

Otuet 0 J1abopaTopHOI pabOTE JOJDKEH COJCPKATh: THUTYJIbHBIN JMCT, OCHOBHYIO YacTh,
BBIBO/IBI 110 PE3YJIbTaTaM UCCIICIOBAHHA .

Ha mumynvnom nucme NOMKHBI OBITH yKa3aHbl: Ha3BaHUE JUCIUIUIMHBI, Ha3BaHHE
naboparopHOi paboOThI, (GamMwivsg W WHUIUAIB TpenojaBaTesisa, (aMwidnsg W HHUALAAIBI
CTY/ICHTa, HOMEp €ro y4eOHOM IPYIIIbI U JIaTa 3alUuThl paOOTHI.

Ocnognasi wacmov JODKHA COJEPKATh 3aJaHue, pPe3yabTaThl JKCIEPUMEHTAIBHO-
NPaKTUYECKON pabOThI, pACYCTHO-aHAIUTUICCKUAE MaTEPHUAIbl, TUCTUHT KOIa/CKPUH dKpaHa.

Buvisoowt 1o mpopenaHHOW pabOTe MOJDKHBI COAEPKATh OCHOBHBIE PE3YJIbTATHI TIO

pabore.

TpeboBanus k opopmiIeHHI0 0TUYETA 0 1a0OPATOPHOIL padoTe

TuTynbHBINA TUCT OTYETA IOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEACHHOMY B CEKTOpE
HopMaTHBHOM nokymenTtaru ['Y AIT https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYe€Ta JOJKHO OBITh O(OPMIIEHO B COOTBETCTBHU C
I'OCT 7.32-2017. TpeOoBaHusl NMPHUBEACHBI B CEKTOpe HOpMaTHUBHOW nokymeHTauuu [YAII
https://guap.ru/standart/doc

[Tpu dopmHupoBaHUM CIIMCKA MCTOYHHKOB CTYACHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu cranpapra ['OCT 7.0.100-2018. IIpumeps! odopmiieHUsI CIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTarmu ['Y ATl https://quap.ru/standart/doc

11.4. Metoauieckue yKa3aHus JUIsI OOYYAIOIIUXCS IO TPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENBHONU pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE MpEIonaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHON pabOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaABBIKM B YCBOCHHMU H CHCTCMATH3AllUH an/Io6peTaeMHx 3HaHPII71, 00ecIrieunBaeT BBICOKHUHA
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT NOJyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.
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MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaronuxcs SBISIOTCS:

— y4eOHO-METOMYECKHUIA MaTepHal Mo JUCIUILTHHE;

— kypc B LMS

11.5. Metoauyeckue yKazaHUs I OOYYarOIIMXCS TIO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISl YCTIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMaTpUBAaeT KOHTPOJIb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBISIEMOIO B TEYEHUE CEMECTpa C IEJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JVCIIATUTAHBI.

B Tedyenne ceMecTphl CTYACHTHI

- 3aUIIAIOT JJA0OPATOPHBIE U TPAKTUICCKUE PAOOTHI;

- BBITIOJIHSIOT TECTUPOBAHUS 110 MaTepuaiam JeKiuuu B cpeae LMS.
JJis TeKyIIero KOHTPOJIS YCIIeBAeMOCTH UCTIONIBb3YIOTCS TECThI

11.6. Metoauueckue yka3aHHs )i OOYYAIOLIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTaIlUH.

[IpomexxyTounasi  arrecranuss  OOy4yarOIIMXCS ~ MPEAyCMAaTPUBACT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs 1O muciuruiiHe. OHa BKIIIOYAET B
ce0s:

— nmuddepeHIMPOBaHHBI  3a4eT — 93T0 (Qopma OICHKM 3HAHHWHA, TOJYyYSCHHBIX
00yJarImUMCs IPH U3YYCHUH JUCIHUILTAHBI, TTPH BBITIOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIICAOBATEIILCKUX PA0OT U MPOXOXKIACHUU MPAKTHK C aTTECTAIIMOHHON OIEHKOW
COTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEILHOY, KHEYIOBICTBOPUTEIHLHOY.

Orenka 3a qudepeHIMPOBAHHBIN 3a4eT BBICTABIISICTCS HA OCHOBAHHH BBITIOJIHEHHBIX B TCUCHUE
cemMecTpa J1abopaTOPHBIX padOT U UTOTOBOTO TECTHPOBAHUSI.

OreHka «OTIMYHOY BBICTABIISETCS, €CJIN 3alUIIEHO U BBIJIOKEHO B JIMUHBIN KaOWHET HE MEHee,
4yeM 1o 5 y1abopaTOpHBIM U 2 NpakTUyeckuM paboraM. [IpaBHIIBHBIX OTBETOB B HTOIOBOM
TecTUpoBaHUM He MeHee 85%. JI0KHBI ObITh BBHIIIOJIHEHBI BCE YCIOBUS.

OreHKa «XOpOLIO» BBICTABJISETCS, €CIIM 3aIIMIICHO U BBIJIOXKEHO B JIMYHBIN KaOMHET He MEeHee,
yeM 1o 4 nabGopaTopHbIM U | mpakThyeckuM pabotam. [IpaBHIIBHBIX OTBETOB B HTOI'OBOM
TECTUPOBaHUM He MeHee 65%. Jl0KHBI OBITh BHITIOJIHEHBI BCE YCIOBUS.

OreHKa «yI0BIETBOPUTEIHHOY» BBICTABIISETCS, €CIIHM 3aIHIIECHO U BEUIOXKCHO B JIMYHBIN KaOWHET
HEe MeHee, yeM 1o 3 mabopatopHbiM u | mpakTudeckuMm paboram. [IpaBUIIBHBIX OTBETOB B
UTOTOBOM TecTupoBaHuu He MeHee 50 %. JIomKHBI OBITh BRIMOJTHEHBI BCE YCIOBUSI.

OneHka «HEyIOBJIETBOPUTENIBHO» BBICTABISETCS, €CJIM 3alUIIEHO U BBUIOXKEHO B JIMYHBII
KaOMHET MeHee, 4yeM 110 3 1abopaTtopHbIM U 1 mpakTudeckuM padoram. [IpaBUIBHBIX OTBETOB B
UTOTOBOM TecTHpoBaHUU MeHee 50 %.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHeCceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl
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