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AHHOTaNINA

Hucuummmaa  «OCHOBBI  MCKYCCTBEHHOTO ~ WHTEIIEKTa B IPO(ECCHOHATLHOM
JESTENIbHOCTHY BXOAUT B 00pa30BaTENbHYIO MPOTpaMMy BBICIIEr0 00pa3oBaHUS — MPOrpaMmy
OakanaBpuaTa 1O HampaBleHUIO MOAroTOBKH/ creruanbHOCTH 27.03.01 «Cranmaptusanus u
MeTposiorusi» HampasiieHHocTH «l{udpoBas merposorus u crapaaptuzanus». JucruruinHa
peanuzyetcs kadeapoit «Neb6y.

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

[IK-6 «CrocoOeH TPUMEHSTh TEXHOJOTHMH HWCKYCCTBEHHOTO  HMHTEIUIGKTa B
npodecCuOHANBHOM e TEIIbHOCTI

Copepxanue IUCIMIUIAHBI OXBAaThIBACT KPYr BOMPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
HAIPAaBJICHUSIMU UCCIIEIOBAHUM B 001aCTH TEXHOJIOTHI MICKYCCTBEHHOTO MHTEIIJIEKTa; METOJaMHU
U HMH)OPMAIMOHHBIMA TEXHOJIOTUSMHU, MPUMEHSIEMBIMU IJIsl PEIICHUS MPOPECCHOHATBHBIX
3aja4; paboTOM ¢ TaHHBIMU, OOJIBIIMMHU JAHHBIMU; OCHOBAMH pa3pabOTKU aIrOPUTMOB PELICHUS
U OIEHKHM KayecTBa PEIICHUs 3a7ad METOJaMU MAITUHHOTO OOYYEHHWsS, MAIIUHHOTO 3PCHUS,
00pabOTKH €CTECTBEHHOTO SI3bIKA U JIP.

[IpenogaBanvie AWCHMILIAHBI TPEIyCMaTPUBACT CICAYIOMUE (GOPMBI  OpraHHU3AINH
yueOHOro TMpolecca: JeKyuu, J1abopamopusvie pabomvl, camMocmosmenvuas paboma
o00yuarowe2ocs, KOHCYIbmayuu.

[IporpaMMo#i NHUCHUIUIMHBI MPETYCMOTPEHBI CIEAYIOUINE BHABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOYHASI aTTECTAIUs B (hOpMe 3a4eTa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMIIMHBI COCTaBIsieT 3 3adeTHhIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS MO AUCIUILTHHE

1.1. [lenu npenojiaBaHus TUCIUILUIUHBL. MOJyYE€HUE CTYJEHTAMH HEOOXOAMMBIX 3HAHUN
JUTSE. IPUMEHEHUST METOJI0B MH(MOPMAIMOHHBIX TEXHOJIOTUA M UCKYCCTBEHHOTO HHTEIUICKTA B
npoecCHOHANBHOM JEATEeIbHOCTH, 3HAKOMCTBO C alrOPUTMaMH MAIIUHHOTO OOYy4YeHHs,
OIICHKOW Ka4ecTBa PEHICHWH 3a7ad MAIIMHHOTO OOydYeHHs, MAITMHHOTO 3PCHHS U Jp. 33134 B
00JacT HMCKYCCTBEHHOTO HHTEIJICKTa; OCBOCHHE 0a30BBIX TEXHOJOTHH HCKYCCTBEHHOTO
WHTEIJICKTa

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU
00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIHUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoenust OI1 BO.

B pesynbrare m3yueHUs AUCHUILIMHBI OOYUYAIONIUICS JOJDKEH 001alaTh CIEAYOIIMMH
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPhI UX JOCTHXKEHUS MPUBEICHBI B
tabiuue 1.

Tabnuna 1 — [lepeuenb KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Konu
Kareropus (rpymnma) Kon n nanmMeHoBaHne UHIUKATOPA JOCTHKECHUS
HaMEHOBaHUE
KOMIIETEHI[NHA KOMIIETEHIIUN
KOMIIETEHIINHU

I1K-6.3.1 3HaTh 0a30BBIE TEXHOJIOTHU
UCKYCCTBEHHOT'O MHTEIIJIEKTa, OCHOBHbBIE
ITOPUTMBI MAITUHHOTO O0YYEHUSI, METOIbI
OIICHKH TOYHOCTHU PEIICHHS

I1K-6.3.2 3HaTh METO/IBI UMUTAIITHOHHOTO
MOJICITUPOBAHUS

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

[1K-6 Criocoben
QJITOPUTMBI MAIIMHHOTO O0YYCHHUS,

PUMEHSTh
TeXHONOMM KOMITBIOTEPHOTO 3peHus1, 00pabOTKI
[TpodeccronanbHbIe €CTECTBEHHOTO sI3bIKa Ha 0a3e aHATMTUYECKON
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
TEXHOJIOTUI UCKYCCTBEHHOT'O UHTEIUIEKTA,
MIPUMEHEHHUSI aJITOPUTMOB MAILIMHHOTO 00yUYeHUS
U OLICHKH TOYHOCTH UX pabOoThl; MPUMEHEHUS
aHaiuTU4eckux miaargopm, Bl unctpymeHTos u
zp.

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

2. Mecro nucuumiauHsl B cTpykType OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCLUUIUIAH:
MaremaTrka. AHAIUTHYECKAsi TEOMETPHS U JIMHEWHAs anredpa
Marematuka. Teopusi BEpOSATHOCTEN M MaTEMATHYECKast CTATUCTHKA
MaremaTtuka. MaTeMaTH4eCcKHil aHaIu3
— AsroputMu3anusg U MPOrpaMMHUPOBAHUE
ba3br qanHbBIX




— MHutennexryanbHast 00paboTKa SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB
— Iudposas meTponorus
3HaHUs, TOJYYCHHBIC TPU HM3YYCHUU MaTepuayia JaHHOW IUCIMIUIMHBI, UMCEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATHCA IMPU U3YUCHUHN APYTUX OUCHUIIINH
— IludpoBbie METOBI M CPENICTBA U3MEPCHUI
— VIHTerpupoBaHHBIC MMAKETHI JJI1 METPOJIOTHH

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILIMHBI, TPYJOEMKOCTH OTACIBHBIX BHUIOB Y4E€OHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaMm) IpeACTaBICHbI B
Tabymue 2.

Tabmunua 2 — O6beM U TPYIOEMKOCTh IUCIUILTUHBI

TpynoeMkocTs Mo
Bun yueGHO# paboThI Bceero cemMecTpam
No7
1 2 3

Oowan mpyooemKkocmp OuCyUnIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 10 10
AyoumopHhuie 3anamus, BCEro 4ac. 20 20
B TOM YHCIIE:

nexmu (JI), (gac) 10 10

npakTudeckue/cemunapckue 3anatus  (I13),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 10 10

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

HK3aMeH, (4Jac)
Camocmosmenvnas paboma, Bcero (dac) 88 88
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amed (3auer, Hudd. 3au, | 3auer 3auer
DK3.%*%*)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIMILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (Jac)
Cemectp 7
Pasnen 1. MckyccTBeHHBIN MHTEIUIEKT: IPUMEHEHHE B 1 8

po(heCCHOHATBHON IeATENbHOCTH

Paznen 2. OcHOBBI MaIIMHHOTO 0OyYeHUS
Tema 2.1 Obpabomxa OanHwvix 4 6 40
Tema 2.2 [Tocmpoenue modenu. Oyenka mounocmu Mooenu
Tema 2.3 [Ipumenenue mooeneil MAWUHHOZ0 0OYYEeHUs

Paznen 3. MamwunHOE 3peHue
Tema 3.1 Mawunnoe 3penue 6 npogeccuoHanbHou 2 4 20
odesmenvrocmu. Obpabomka uzoopasiceHul

Tema 3.2 Hetiponuvie cemu 8 MauuHHOM 00y4eHuu




Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA

Tema 4.1 Ocuosnvie 3adauu. Cunmaxcuueckuili u
Mopghonocuyeckuil ananus 2 10
Tema 4.2 Hetiponnvle cemu 01 00pabomku ecmecmseHH020
A3bIKA

Pazmen 5. TexHONOTHMM MCKYyCCTBEHHOTO WHTEIUIEKTA B
MPOMBIIUIEHHOCTH

Tema 5.1 Humennexmyanvhvle asmOMAmMusUpoSAHHbIE U 1 10
pobomusuposanHvle Cucnmembl

Tema 5.2 AOdoumusuvie mexHoAOSUU U UMUMAYUOHHOE
MoOenuposanue

Hroro B cemectpe: 10 10 88

Hroro 10 0 10 0 88

[IpakThueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOy4JaloIMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO EeCCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3eiioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIIa

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

1 HckyccTBeHHBIH MHTELIEKT: IPUMEHEHHE B
npodeccuoHaILHOMI JeATeJbHOCTH
Tennenunu nudpoBoit skoHOMUKH. OOIIast XapaKTePUCTHKA
WNunyctpuu 4.0, nousitue uudpooii Tpanchopmaruu.
Omnpenenenne NCKYCCTBEHHOTO HHTEIJIEKTa. MIHTeIeKTyanbHbIe
MIPWIOKEHUS I HAyYHBIX UCCIIEJOBAHUM, IPOU3BO/ICTBA,
yIpaBieHUs NPeANpUsITUEM, YITPaBICHN KaueCTBOM U OM3HeC-
npoueccamu. COBpeEMEHHBIE METO/IBI PEATTU3ALIUN
HCKYCCTBEHHOI'0 MHTEIIEKTa: MIHTepHeT Belen,
peKOMeHIaTeNIbHbIe CUCTEMBI, aHanu3 TaHHbiX, DigData,
00J1auHble TEXHOJIOTUH, aJAUTUBHBIE TEXHOJIOTUHU, BUPTyaJIbHas
U JIOTIOJIHEHHAs! peajibHOCTH, Os1ok4eiiH. [IporpammHble

IIPOJTYKTHI.

2 OCHOBBI MALIMHHOTO 00Y4YCHHS

Tewma 2.1. O6pabomxra dannwix.

[TpoGieMb! KauecTBa U OYUCTKU JaHHBIX. MeToIbI cOopa
JaHHBIX. AHaMW3 naHHbIX. [lapcuHr. AHAanUTHYECKHE
iatdopmser: Tableau, KNIME, PowerBI. TTocrpoenne
Jamoop 0B, BU3yaau3anus JaHHbIX. buOanoTeku s3bika
nporpammupoBanus Python

Tema 2.2. I[locmpoenue modenu. Oyenka mouHocmu mMooenu
MeTtoap1 MaIMHHOTO 00y4YeHus. ba3oBbIe aqrOpUTMBI peIICHHUS
3aJ1a4 perpeccu, kiaccupukaluy 1 Kiactepusanuu. MeTpuku
KadecTBa. S3biku mporpammupoBanus (Python) u
aHAJTMTUYECKUE TIIATGOPMBI I PEATH3allUK aITOPUTMOB
(KNIME)

Tewma 2.3. Ilpumenenue mooeneti MAUUHHO2O 00)YeHUs.
[TprMeHeHrne MEeTOJOB MAIMHHOTO O0YYEeHHSI B




pO(hECCHOHATBHOMN EITETBHOCTH. 3HAKOMCTBO C BPEMEHHBIMH
psiIaMH, pEKOMEH/IAaTEIbHBIMU CHCTEMaMU. B03MOXHOCTH
oubimorek Python (Sklearn) u ananurudeckux miardopm

3 MammHHOe 3peHue

Tema 3.1 Mawunnoe 3penus 6 npogheccuonanrvhol
dessmenvrocmu. Obpabomra uzoopasicenuil

3amaun MamuHHOTO 3peHus. O6paboTka n300paKeHU
(punbTpsl, KIaccupuKaIys, 001aCTh TPUMEHEHUS )

Tema 3.2 Hetiponnvle cemu 6 MauuHHOM 3peHul.
Heiiponnsie cetu. [lpunimn paboTel HEHPOHHBIX ceTeid,
OCHOBHbIE 3a/1aull. HelipoHHbIe ceTu, MpuMEHsieMbIe B
KOMIIbIOTepHOM 3peHuu. bubnmoreku TensorFlow, PyTorch.

4 O0paboTKa eCTECTBEHHOI0 A3bIKA

Tema 4.1 Ocrosnvlie 3a0auu. Cunmaxcuueckutl u
Mopgonocuueckuii aHanuz

3amaun aBTOMaTHIEeCKOi 00paboTKH TekcTa. JleMmaTu3arus.
Tokenuzanus. Cremmunr. Hopmanusanus. CiioBapu.
Mopdomnoruueckuii ananms

Tewma 4.2 Hetipornvie cemu 0151 00pabomxu ecmecmeeHHo2o
A3bIKA

HeiiponHsbie ceTu 11t 00paOOTKU €CTECTBEHHOTO SI3bIKA,
OCHOBHBIC TOTOBBIC OMOJIMOTEKH, MPUHIIHIT PabOTh. buOimoTekn
TensorFlow, PyTorch.

5 TexH0JIOrMU MCKYCCTBEHHOT0 HHTEJLJIEKTA B
NPOMBIILICHHOCTH

Tema5.1 Humennekmyanvuvie asmomamusuposanuvie u

POOOMUBUPOBAHHBIE CUCTIEMBI.

Brenpenue aBTOMaTH3MPOBAHHBIX CUCTEM Ha MPOU3BOJICTBE.

BupTtyanpHas cpefa B ynpaBlieHUU pOOOTU3UPOBAHHBIM

KOMILIEKCOM. Y JTAJICHHBIE TEXHOJIOTHH KOHTPOJIS M YITpaBJICHUS

pPOOOTU3NPOBAHHBIM KOMITIIEKCOM. OOIauHbIe TEXHOJIOTHH,

OsokueiliH. BupTyaibHast 1 1OMOJIHEHHAS peabHOCTh

Tema 5.2 AooumueHnvle mexHono2uu u UMUMAYUOHHOE

Mooenuposarue

Co3panue moneneil. AIIMTUBHOE MPOTOTUIIHPOBAHUE.

AJITUTUBHOE TTPOU3BOCTBO U €70 OPTaHHU3AIIUA.

HNHTennexTyalbHble CUCTEMbI KOHTPOJISL KaueCTBA MPOAYKIIMH.

NMurtanmoHHoe MoIeTMpOBaHUE TEXHOJIOTHYECKHUX MTPOIIECCOB

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3zena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, | JUCLUIT

(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TabIuIIE 6.




Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb

N3 Hux Ne
Ne HanmeHnoBaHue 1a00paToOpHBIX padboOT TpynoeMKOCTS, | IPaKTHIECKOH | pasiea
/o (dac) MOJATOTOBKH, | JMCIIHII

(gac) JIMHBI
Cemectp 7
1 OO0paboTka U aHAIHU3 TAHHBIX 2 2 2
2 | Pemenue 3amau kinaccudukanyuy U perpeccuu 4 4 2
B KNIME
3 Knaccudukanms n300paxeHuii MalmmHHOTO 4 4 3
3penust B KNIME
Bcero 10 10

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosrenbHas padoTa 00yJaronIxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmmua 7 — Bugsl caMocTosITeNnbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
10 10
nucturaHbl (TO)
[ToaroToBka K TEKyLieMy KOHTPOJIIO
ycneBaemoctu (TKY)
— MOATOTOBKA OTYETOB 110 J1a00paTOPHBIM 40 40
paboram
- BBINOJIHEHUE TECTOB
Kontponbasie pabotsl 3a09ankoB (KP3) 30 30
IToaroroBka K MpoMeXyTOYHOU
8 8
atrecrauuu (I1A)
Bcero: 88 88

5. [lepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIEHON PabOoThl 00yYarOIMUXCsl [0 JUCIUIUIMHE (MOIYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON padoThl O0YyYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepedyeHb eUaTHBIX U DJIEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.

Tabmuua 8— [lepeueHb Me4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

Mudp

bubnmorpaduyeckas cceuika / URL ampec

KonnuectBo
IK3EMIUISIPOB B




O6ubauoreke
(Kpome AJIEeKTPOHHBIX
9K3EMILISPOB)

https://znanium.com/c | Iamupo JI., Croxman . KoMmmnbrorepHoe 3peHue:

atalog/document?id=3 | Yuebunx — BMHOM, 2020. — 763 C.

58712

https://e.lanbook.com/ | Censsukuu B.B. Komnbroreproe 3peHne. AHaln3 1

book/173806 obpaboTka n3o0pakenwuii. — M3matenscTBo «Jlamey, 2021. —
152 C.

https://e.lanbook.com/ | Octpoyx A.B., Cypkosa H.E. CucteMbl HCKYCCTBEHHOTO

book/176662 uHTeIeKTa. — M3narensctBo «Jlanb», 2021. — 228 C.

https://e.lanbook.com/ | ITenpkosa T.I'., Baiiamreitn I0.B. Monenu u MeTozsl

book/157579 HCKYCCTBEHHOTO MHTEIUIEKTA: ydeOHOE mocooue. —

Cubupcknii @enepanbHeiii YauBepeuret, 2019. — 116 C.

004 Crenamkuna A.C., I'ymuna E.A., @ponosa E.A. OcHOBEI 5 3k3 (BM)
Cc79 WCKYCCTBEHHOTO MHTEIIEKTa B IpodeccroanIHoi

JeSITeIBHOCTH : 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(EeCCHOaHTHON

JesITeabHOCTH : yaebHoe nocodue — CI16: TYAIL — 153 c.

7. IlepeyeHb IMEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOH ceTu «IHTepHeT)
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIHUILIAHBI
npuBezeH B Tabnuue 9.

Tabmua 9 — IlepedyeHb SICKTPOHHBIX O00pPA30BATEIBHBIX PECYPCOB HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec Haumenosanue
https://arxiv.org/ arXiv Hay4Hblii )kypHAJI ¢ TIOCIEIHUMHU JOCTHKEHUSIMHU B
00JIaCTH UCKYCCTBEHHOTO MHTEJIJIEKTA
https://www.kaggle.com/ Cucrema opraHu3aiiii KOHKYPCOB 0 UCCIICT0BAHUIO
JAHHBIX
https://github.com/ Be0-cepBuc mist xoctunra | T-mpoekToB

https://colab.research.google.co | HoytOyk ot I'yri asst paboTsr
m/notebooks/welcome.ipynb?hl

=r
https://jupyter.org/ HoyTtOyx mist paboTsl
https://scikit-learn.org/stable/ | bu6anoreka sklearn
https://matplotlib.org/ bubnunoreka matplotlib

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIONB3YeMOT0 TIPH OCYIIECTBICHUH
00pa30BaTeNbpHOTO MpoIiecca Mo TUCITUTUIUHE.
[TepeueHs UCTIOIB3YEeMOT'0 TPOTPAMMHOTO OOECTICUeHHs TTpecTaBiieH B Tadsmie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmeHnoBanue

He npenycmorpeno



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/

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHNH 00pa30BaTeILHOTO MpoIiecca Mo AUCIHUITIIHHE

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

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanabHO-TeXHHUYECKast O0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNBLHOTO MpoIiecca Mo AUCHUIIMHE, MIPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 MynbsTuMeaniiHas JeKIUOHHAS ayIUTOPHUs

Jlaboparopus UCKYCCTBEHHOTO MHTEIIEKTa U IU(PPOBBIX

o 13-13 BM
TEXHOJIOTHIl B METPOJIOTUU

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII NPOBEIACHHUS MPOMEKYTOUHOW AaTTeCTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIH

Buza npomexyTo4HON arTecTanuu [lepedyeHb OLICHOYHBIX CPEACTB

3auer Crrcok BONpOCOB;
TecTtsr;
3anayu.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHS CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMM O0y4yarouuMucs NpUMEHsieTcs S5-0ajibHasi IIKana OLEHKH Cc(HOpMHUpPOBAHHOCTU
KOMIIETEHIINH, KoTopas puBeeHa B Tabuune 14. B TeueHne cemecTpa MOXET MCIIOIb30BaThC
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIa
WCIIOJIb30BAaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITUH

XapakreprcTika chOpMUPOBAHHBIX KOMITIETEHI I
5-0ayupHas mKana PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIHLHO U TPAMOTHO €TI0 M3J1araer;

— OMUpAasCh HA 3HAHUS OCHOBHON W JOMOJHHUTENBHOHN JHTEpaTypHI,
TECHO NPHBS3BIBAET YCBOSHHBIC HAYYHBIE TIOJIOKEHHS C TIPAKTUICCKOM
JIeSITeIbHOCTBIO HAIIPABJICHHUS;

— yMeJi0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIIEMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIMI

(XOPOLIO»
(Ga4TCHO»

— o0yJaroIuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, rPpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITeIhHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOMH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIIyCKAeT HECYLIECTBEHHbIE OLUMOKN U HETOUHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUM 3HAHUU
HaIpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— 4aCTUYHO BJIAJIe€T CUCTEMOM CIIELIMAaIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIbHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH IPo0IeM B KOHKPETHOM HallpaBJICHUH;

— HCHBITHIBACT TPYAHOCTH B MPAKTHYECKOM ITPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHMS;

— He QOpPMYJIUPYET BHIBOAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne /it [Tepedyens BompocoB (3a1a4) sl IK3aMeHa Koz
WHANKATOpa
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
Bompocs (3agaun) ans 3ayeta npeacraBieHbl B Tadbnuie 16.
Tabmuna 16 — Bonpocs! 1 3aueta
Ne ni/m [Tepeuyens BonpocoB (3a1a4) 11t aud. 3adera Koz
WH/IMKaTopa
1 BHenpeHne HCKyCcCTBEHHOTO MHTEIIEKTa B TPO(ecCHOHATbHON [1IK-6.3.1
JEeSITENLHOCTH 11K-6.3.2
2 MeToibl peann3aly HCKYCCTBEHHOT'O MHTEIICKTa [IK-6.Y.1
3 [IporpaMMHBI€ TIPOIYKTHI M S3bIKH TPOTPAMMHUPOBAHHE, IK-6.VY .2
MPUMEHSIEMBIE JIJISl CO3/IaHUsI MHTEIJICKTYaJIbHBIX CHCTEM I1K-6.B.1
4 MeTtopl cOopa JTaHHBIX [1K-6.B.2
5 [TpoGieMa OYUCTKY JAHHBIX
6 XpaHeHne JTaHHBIX
7 Bpemennslie psizibl B mpoeccCHOHaNbHON AESITETbHOCTH
8 PexkomeH1aTenIbHBIE CUCTEMBI B TPO(EeCCHOHANBHOM esITeIbHOCTH
9 MarmmmaHoe o0ydeHue: onpeaesieHne, Ha3HaueHHe, KIacCu(PuKaIms
METOJI0B
10 AJTOPUTM MTOCTPOSHUS MOJIEJIM MAIIMHHOTO 00yUYeHUS
11 Mertoap! perpeccuu. OlieHKa KauecTBa MOJIee perpeccuu
12 Mertons! kinaccupukannu. OneHKa KayecTBa MojieNiel KiaaccuuKanum




13

Mertonp! kiactepuzanun. O1ieHKa KauecTBa MOJEJIEH KIIaCcTepHU3aliu

14 MainmHHOE 3peHue B Ipo(heCcCHOHAIbHON AeSITEIbHOCTH

15 bazoBbie MeTO1bI 00PaOOTKH M300paKeHUH: (GUITBTPHI,
KJIacCU(UKAIUs, NX HA3HAYCHUE

16 HetlipoHHble ceT B MAIIMHHOM 3PCHUU

17 O06paboTKa eCTEeCTBEHHOTO S3bIKa B MPO()ECCHOHAILHON AEATEIbHOCTH

18 Jlemmatuzanus. Tokenuzamusa. CteMmmunr. Hopmanuzamus. CiioBapu.
Mopdonoruueckuii ananms

19 Heiiponnsle cetr B 00pabOTKe €CTECTBEHHOTO SI3bIKA

Mpe/ICTaBICHbI B Tabuie 17.
Ta6ymma 17 — [lepederp TeM 111 KypCOBOTO MPOSKTUPOBAHMS/BBITIOJIHEHHSI KYPCOBOH PaOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

No /i1 [TpuMepHBIii TepeYeHb TeM Il KypPCOBOTO MPOSKTHUPOBAHUS/BHITTOIHEHHS
B KypCOBOH paboThI
Y4eOHBIM IJIAaHOM HE IPEYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)KYTO‘-IHOI\/JI arrécraun B BHAC TCCTUPOBAHUA

MpeCTaBICHBI B TaOmwuie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JIs TECTOB

. Kon
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
HckyccTBeHHBINH MHTELJIEKT: IPUMEHEHHe B NIPodecCHOHAIBHOI [1K-6.3.1
AeATEeJbHOCTH [1K-6.3.2
1. B kaKkyr0 U3 3TUX UTP MALIUHBI [TI0KA UTPAIOT HE JyYllle JTHoAeH?
1 =II0KEp
IaxMaThbl
HIAIIKH
CTparTerus

2. Kakyto u3 3aa4 00pabOTKH €CTECTBEHHOTO SI3bIKa KOMITBIOTEP
peniaet Xyxe OONbIIMHCTBA JIOCH?

=pacrio3HaBaHUE PeUn

peleHre KpocCBOPA0B

JIUTEPaTYPHBIN MEPEBOJ] C OJHOTO SA3bIKAa HA IPYroi
Mopdonoruueckuii ananu3

3. Kak paboratoT camble NOMYJISIpHbIE aITOPUTM MAlIMHHOTO IepeBoa?
= IporpaMMbl 00y4arOTCsl Ha IePeBEICHHBIX TEKCTaX, OMPEIeIIIOT
CTaTUCTUYECKUE 3aKOHOMEPHOCTH B IIEPEBOE CIIOB, MIPEIIOKEHUM,
TEKCTOB

MammuHeI criepBa epeBOJAT TEKCT Ha CBOM MAIIMHHBIN SA3BIK, 3aTEM
MHTEPIPETUPYIOT Ha 3aJJlaHHBIN A3bIK IIEpEBOA

Nmeercs oTAeNbHBIA aNrOpUTM JIs KaXKI0W Napsbl 3bIKOB

4. B xonkypce ImageNet y:xe MHOTO JIET y4acTBYIOT IIPOTPaMMBlI,
COPEBHYIOIINECS B paCO3HABaHUH W300pakeHu. UTOOBI OO TUTD,
OHH JIOJDKHBI Pa3JIeIUTh HECKOJIbKO MIJUTHOHOB m300pakeHui Ha 22 000
KJIACCOB, COBEPIIIMB MUHUMYM oInO0oK. Kak yacto ommobaroTcs aydinme




MIPOrpaMMHBbIE MPOTYKThI?

=npuMepHO B 5%, PEB30IILIN YeT0BeKa

npumMepHo B 10%, mpeB3onumm yenoBeka

npuMepHO B 5%, 4eTOBEeK TOKa CIIPaBIISETCS TyYIle
npumepHO B 10%, yesnoBek 1moka CrpaBIsieTcs JIydle

5. Coo0111ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3paboTalio MmKaly
ABTOHOMHOCTH aBTOIMJIOB OT () (IOJIHOCThIO MEXaHHUYECKOE
yrpasieHue) 10 S (aBTOMOOMIIb IMOJTHOCTHIO YIIPABIIACTCS 0€3 YeIoBeKa:
HET HU pyJs, HU nepaeid). Camble TPOJBUHYTHIE MOJIETH
MPUOIHKAIOTCS K TPEThEMY YPOBHIO aBTOHOMHOCTU. Kak oH
OIHCHIBAETCS?

=MallIHa eJIeT cama, HO B HEKOTOPBIX 00CTOSTENTHCTBAX MOXKET
noTpeOoBaTh y BOAUTEIS B3ATh KOHTPOJIb Ha ce0s

aBTOMOOMJIb CIOCOOEH y4acTBOBATh B ABMKEHUU J1aXKe B TOM ClIydae,
€CITM BOJHTENb 3aCHYJ M €r0 He pa30yanuTh

yIpaBJICHUEM 3aHUMAETCS KUBOUW BOJUTENb, HO MHOTHE BaKHbBIE
(YHKIIUY BKITIOYAs pyJICHUE ¥ TOPMOKCHHE aBTOMATH3UPOBAHBI

MamuHHOe 3peHne
1. Yrto HabromaeTcst Ha BBIXOJIE aITOPUTMOB 00pa0OTKU N300paKEHHUI
=HOBOE M300paKeHne
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU U300paskeHU I
BBICOKOYPOBHEBOE OIMCaHUE U300PAKEHUS
COBOKYITHOCTH OOBEKTOB Ha N300pasKeHUH

2. Yto npoucxoauT ¢ u300pakeHUEM B pe3yJIbTaTe IPUMEHEHUSI
(GuIbTpa yCUIIEHUS BBICOKUX YacTOT?

=BbIJIEJIEHUE TPAHMUI]

CriIa)kKMBaHME LIyMOB

YCUJICHHE MEJKHX JIeTalleh

MOBBIIIEHUE KOHTPACTHOCTH N300paskeHHsI

3. UTo MpOUCXOIUT C METKUMHU O0BEKTaMU Ha U300paKEHUU TOCTe
MIPUMEHEHHUSI K HEMY MEIMaHHOTO (PHIIBTpa ¢ OOJBIITNM pa3MEPOM sipa
cBepTKU?

= HCYE3HYT

OyIyT CUJIBHO Pa3MBIThI

CUJIBHO KOHTPAaCTUPYIOTCS

HHUYErO HE MPOU30UIET

4. Yto npou3oiiér, ecnu K n300pakeHNI0 MPUMEHUTh METUaHHBIN
(GUIBTpP CO CIAMIIKOM OOJBIIUM SJIPOM CBEPTKHU?

=nucrnepcus NyMOB Ha U300pa’KEHUU YMEHBUIUTCS

JMCTIEpCHUs IIIyMOB Ha U300paKeHUU YBEIUUUTCS

Ha N300pakKeHUU MOSIBATCS TOMOJHUTENbHbIE ITYMOBBIE TUKCETU

5. Kakoit ¢punstp ob6namgaer apPexTom coxpaHeHus TpaHuIl?
=MeaUaHHBIN

l'aycca

Jlannaca

Cobenst

I1K-6.3.1
[1K-6.3.2




6. Kak Ha3wiBaeTcs mpeoOpa3zoBaHre N300paKeHHUS, €CITU ISl pacyeTa
SIPKOCTH KaXK/10T0 MUKCEISI HCHOB3YIOTCS SIPKOCTH COCETHUX C HUM
IMUKCcenen?

=J0KaJbHBIM

TOYEYHBIM

rJ100aJIbHBIM

aJanTUBHBIM

MeToabl MAIIUHHOTO 00y4YeHH
1. Kakas 3a7a4a 3akiitodaeTcsi B pa30MEeHUU BRIOOPKH M300paKeHUH Ha
cxoxue (1o coaep:kanuio)?
=KaccuduKaius
KJIACTepU3aAIIHS
CerMeHTaIUs
perpeccust

2. Onenure recall ¢ okpyriaeHueM 10 IByX 3HAKOB

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

0.80

3. s pemenus knaccudukamuu monydeno 3nadearne AUC=0.51.
D¢ddexTuBen nu kaaccuduraropa?

=net, AUC nomxeH cTpeMHuThes K 1

Her, AUC nomkeH crpemutbes K 0

hitc}

4. Ucxonueie nanusie coaepkaT 10 00bekToB. CKOJIBKO KIacTepoB
Oyzer Ha § mare uepapxuyeckoi arimomepanuu?

=3

4

2

1

5. ImeroTcs BeKTOpa, ONMKChIBaromue a8a oobektoB V1 = (1,2,3), v2 =
(2,2,2). Haiitu paccrossHue MUHCKOBCKOTO MEXIy 00beKTaMu 1Jis =3.
OTBET OKPYTIIUTH JIO COTBIX

1.26

6. lansl aBe perpeccun ¢ ko3dduuuenram gerepmunanuu -0,85 u 0.85.

Kakas perpeccust mpenoyTHTeNbHee C TOUKH 3PCHHUS aIeKBATHOCTH?
= ¢ koH(uaeHTom nerepmunanu 0.85

¢ koH(puaeHToM aerepmuHaryn -0.85

00e aJieKBaTHbI

00e HealeKBaTHBI

7. JlaH BEKTOp pealbHbIX 3HaUe€HUM OTKIMKa Y=(2,2,3) U BEKTOp
npenckasanuit Y_pred = (1,2,1). Paccunrars omubdky MAE ¢
OKPYTJICHUEM JI0 ABYX 3HAKOB

1,00

[1IK-6.3.1
[1K-6.3.2

Ne i/t

ITprMepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHJUKATOpa




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

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT
1 O6paboTka TeKcTa (JaHHBIE BhIJIACT MTPENOaBATEIb )
10.4. Meroguueckue  Marepuaibl,  ONPEHCISIONIME  MPOIEHyphl  OIICHUBAHUSI

UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIINX NOPSAAOK M IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTalluy 00y4YaromuXcs
I'VAIL

11. Metoaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIGKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAauY€HUE JICKIIMOHHOTO Marepuajga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE HU3NIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JIEKIUU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalbHbIX Mpo0JeM IUCHMIUIMHBI, METOJOB HAYYHOTO I[IO3HAHHWSA, HOBEHIINX
JOCTH)KCHUI Hay4HOU MbICU. B yueOHOM mporiecce JIEKIUsl BBIMOIHIET METOAO0IOTUUYECKYIO,
OpPraHHU3aIMOHHYI0 U MHPOpMaIMOHHYI0 (QyHKIUHU. JIeKus pacKkpbpiBaeT MOHATHIHBIN ammapat
KOHKPETHOM 00JsilacT 3HaHUs, €€ MpoOJIeMbl, JaeT IEJIbHOE MPEACTaBICHUE O UCUUILIUHE,
MOKa3bIBAE€T B3aUMOCBSI3b C APYTMMU JUCILUIUIMHAMM.

ILranupyeMble pe3yJabTaThl IPH OCBOCHUHU 00YJAIOIIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— MOJIyYEHUE COBPEMEHHBIX, LIETOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONIPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K Ka)XJ0W KOHKPETHOU TEME;

— TIOJIyYEHUE OIBITAa TBOPUECKOM pabOTHI COBMECTHO C MPEIoAaBaTeNIeM;

— pa3BuTHE  NPOdECCHOHATBHO-ACNOBBIX  KadecTB, JIOOBM K  MpeAMETY U
CaMOCTOSITEJIbBHOI'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSTEIILHON PaboThI;

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

— HAYy4YUTHCS METOAUYECKH oOpabaThiBaTh MarTepuan (BBLACNSATH TJIABHBIE MBICTH U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMynupoBKax);

— TONyYeHUE TOYHOTO TOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHATHUH.

JlekMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JIEMOHCTpaluend CclaioB H
WCIIOJIb30BAaHUEM Pa3[laTOYHOTO0 MaTepuaja TMpU TPOBEACHHH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUTUIMHE.

CTpyKTypa OpeaoCTaBICHHS JSKIIMOHHOTO MaTepraa;

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

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMiCcs [OJDKEeH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(UKAIMOHHONW XapaKTEPUCTHKONW OO0yJaromerocs.




Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4YaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCHUIUIMHBI, ONpENeiseMOol Yy4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— npuoOpeTeHre HaBBIKOB MCCIIEOBAHUS MPOLIECCOB, SIBJICHUM U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCLMILIMHBL;

— 3aKpeIUIeHHe, pa3BUTHUE U JeTaau3alus TEOPEeTHYECKUX 3HAHUW, MOJYYCHHBIX Ha
JCKIUSX;

— MOJy4eHUE HOBOW MH(POPMALIUH 110 U3y4aeMOM JUCIUIUINHE;

— IPUOOpPETEHNE HABBIKOB CAMOCTOSTEIILHON paboThI ¢ 1a00OpPaTOPHBIM 000PYIOBAHUEM
U ipudopamu.

3aaHue K BbINOJHEHHIO J1200paTOPHON padoThl BHIJAETCS MPENOAABATEIEM B Havale
3aHSTHSI B COOTBETCTBUH C TUIAHOM 3aHITHHA. TeMbl TabopaTopHBIX paboT MPUBEACHHI B Ta0. 6
JAHHOU MPOTPaMMBI.

BoInoJiHeHHe J1a00PaTOPHOIi PA0OTHI COCTOUT U3 TPEX ITAIOB:
—  aHAJIUTHYECKOTO;
— pacdeTHO-rpauuecKoro;
— KOHTPOJILHOTO B BHJIC 3aI[UThI OTYETA.

Crpykrypa u ¢opMa 0TYETA 0 J1A00PATOPHOMH padoTe

Otuer o nabopaTropHOii paboTe JOIDKEH COJAEPKATh: TUTYIbHBIN JIMCT, OCHOBHYIO YacCTh,
BBIBO/IBI 110 Pe3YJIbTaTaM UCCIICJOBAHUIA.

Ha mumynonom nucme IOIDKHBI OBITh yKa3aHBI: Ha3BAaHUE JUCIUIUIMHBI, Ha3BaHUE
nabopatopHoil paboOThl, (GamMuwiIug W WHULUANBI TpenojaBatens, GaMuwius W HHULHAAIBI
CTYJIEHTa, HOMEp €ro y4eOHOM TPYIIIbI U JaTa 3alluThl paboThI.

OcHosnass uacms JNOMKHA COJEPXKATh 3aJaHue, pe3yJbTaTbl HSKCIEPUMEHTATBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTHYECKHE MaTepUabl, INCTUHT KOJa/CKPUH dKpaHa.

Bwvisoowvr 1o mponenaHHOW paboTe JOHKHBI COAEpP)KaTh OCHOBHBIE PE3yJbTaThl IO

pabore.

TpebdoBanus Kk 0opMIICHHIO 0TYETA 0 J1A00PATOPHOI padoTe

TUTynBHBIN TUCT OTYETA JIOJDKEH 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 NpHUBENEHBI B CEKTOpe HOpMAaTUBHOM nokymeHTauuu [YAII
https://guap.ru/standart/doc

IIpu dopmupoBaHHU CIHMCKA MCTOYHHKOB CTYAEHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctanmapra [OCT 7.0.100-2018. IIpumepsl ohopMIIeHHST CIMCKAa HCTOYHHKOB
NpUBEICHBI B CEKTOpe HOpMaTuBHOU JokymeHTamu 'Y ATl https://quap.ru/standart/doc

11.3. Mertoauyeckue yKazaHus UIsl OOYJAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONTUICs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpENojaBaTelis, HO 06e3 ero HenocpeiaCcTBEHHOrO
y4acTusl.

Jns oOywaromuxcst 1Mo 3aoyHoi (opme O0ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.


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

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHupPOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHUU WU CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHWM, 00ECIIEUYMBAET BBICOKUU
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, TIOMOTAeT TIIOJYYUTh HABBIKH TIOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIbHYIHO — paboty
00yJarouuxcs SBISIOTCS:

— y4eOHO-METOAMYECKHI MaTepHall 10 JUCIUTLINHE,

— kypc B LMS

— BBIMIOJTHCHHE KOHTPOJIBHON pabOThI

11.4. Metoauyeckue yKazaHUsA I OOYYarOIIMXCS TIO0 IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMATPUBACT KOHTPOJIb KavyecTBa 3HAHHM
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IEJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JMCIIATUTAHBIL.

B TedyeHme ceMecTphl CTYACHTHI

- 3aIUIIAIOT JJAOOPATOPHBIE U MTPAKTUICCKHUE PAOOTHI;

- BBITIOJTHSIFOT KOHTPOJIBHBIE pa0OTHI;

- BBITMOJIHSAIOT TECTUPOBAHUSI 110 MaTepuaiaM Jiekiuu B cpene LMS.

JIJIst TeKyIIero KOHTPOJIS YCIIEBAEMOCTH HUCIIONB3YIOTCS TECTHI

11.5. Metoauyeckue ykazaHus Ajisi OOYHarOUIUXCs MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexyrounass  arrecranus  OOydYaIOMIUXCS — MPEAYyCMaTpPHBACT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruinHe. OHa BKIIIOYaeT B
cedst:

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

3aueT BHICTABIAETCS Ha OCHOBAHWM BBIMIOJIHEHHBIX B TEUEHHE CeMecTpa J1abopaTOPHBIX
paboT, KOHTPOJILHON PabOThl U UTOTOBOTO TECTUPOBAHUS: HA 3aUETHOM HeJese JOJKHBI ObITh
BBUIOXKEHBI B JIMUHBIN KaOWHET He MeHee 2 3allMIIEHHBIX OTYETOB MO JTabOpaTOpHBIM paboTawm,
KOHTpPOJIbHAs paboTa, MPaBUILHBIX OTBETOB B UTOTOBOM TECTUPOBaHUH HE MeHee 50 %.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI
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