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AHHOTaIUs

HucuummuHa  «OCHOBBI  MCKYCCTBEHHOTO  MHTEIJIEKTa B IPO(ecCHOHaIbHOM
JESTEIILHOCTH» BXOAHWT B 00pa30BaTEIBHYIO MPOTPAMMYy BBICIIETO 0Opa30BaHUS — MPOTpaMMy
OakajaBpuaTa IO HaIpaBJICHHIO MOATOTOBKM/ crnenuanibHocTH 27.03.01 «Cranmaptuzanus u
MeTposiorus» HampasiieHHOCTH «l{udpoBas merponmorus u craHmapTuzanusy». JlucruruimmHa
peanmuzyetcs kadenpoit «Neby.

JlucuuiinHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTCHITHH:

I[IK-6 «CrocoOeH TPUMEHATh TEXHOJIOTMM  HMCKYCCTBEHHOTO  HMHTEUIGKTa B
po(eCcCHOHATILHOM IS TEIIEHOCTI

CopepxaHue IUCHMILUTUHBI OXBaThIBAET KPYr BOIMPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
HaIpaBJICHUSMU HCCIIEIOBAHUN B 00JACTH TEXHOJOTUM UCKYCCTBEHHOI'O UHTEIJIEKTA; METOJaMU
U HMHQOPMALIMOHHBIMU TEXHOJIOTUAMHU, MPUMEHSIEMBIMU IJIsl pElIeHUs MpodecCHOHATbHBIX
3a/1a4; paboTOH C JaHHBIMM, OOJIBLIMMH IaHHBIMH; OCHOBaMH pa3pa0dOTKU aJIrOPUTMOB PELLICHUS
U OLEHKM KayecTBa peIleHHUs 3a7ady METOJAaMH MAIIUHHOTO OOYy4eHHs, MAIIMHHOTO 3pPEHUS,
00pabOTKM €CTECTBEHHOTO SI3bIKA U JIP.

[IpenogaBanrie AMCHMIUIUHBI TpPEIyCMaTpUBAeT CleAyomue (QOopMbl OpraHHU3aliH
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAL —paboma
o00yuarowe2ocs, KOHCYIbmayuu.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTals B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOCHUS JMCIMILIMHBI COCTaBIsECT 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0YUYEHUS MO AUCIUILTHHE

1.1. [lenu npenojiaBaHus TUCIUILUIUHBL. MOJyYE€HUE CTYJEHTAMH HEOOXOAMMBIX 3HAHUN
JUTSE. IPUMEHEHUST METOJI0B MH(MOPMAIMOHHBIX TEXHOJIOTUA M UCKYCCTBEHHOTO HHTEIUICKTA B
npoecCHOHANBHOM /EATEeIbHOCTH, 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 OTHOIIECHUM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHusl (l1ajee —
OI1 BO).

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

B pesynbrare w3yueHUs AUCHUILIMHBI OOYUYAIONIUICS JOJDKEH 001alaTh CIEAYIONHMH
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 JOCTHXKECHHS
HaMEHOBaHUE
KOMIIETEHI[NHA KOMIIETEHIIUN
KOMIIETEHIINHU

I1K-6.3.1 3HaTh 0a30BBIE TEXHOJIOTHU
UCKYCCTBEHHOT'O MHTEIIJIEKTa, OCHOBHbBIE
ITOPUTMBI MAITUHHOTO O0YYEHUSI, METOIbI
OIICHKHA 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 ymeTs NpUMEHATh CTaHIapTHHIE

[1K-6 Criocoben
QJITOPUTMBI MAIIMHHOTO O0YYCHHUS,

PUMEHSTh
TeXHONOMM KOMITBIOTEPHOTO 3peHus1, 00pabOTKI
[TpodeccronanbHbIe €CTECTBEHHOTO sI3bIKa Ha 0a3e aHAJTMTUYECKON
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
aHaiuTH4Yeckux miaargopm, Bl uncTpymeHTOB 1
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 AUCUUIUIAH:
MaremaTrka. AHAIUTHYECKAsi TEOMETPHS U JIMHEWHAs anredpa
Marematuka. Teopusi BEpOSATHOCTEN M MaTEMATHYECKast CTATUCTHKA
MaremaTtuka. MaTeMaTH4eCcKHil aHaIu3
— AsroputMu3anusg U MPOrpaMMHUPOBAHUE
ba3br qanHbBIX




— Hudopmaruka
— HHaTrennekryanbHas 06paboTKa SKCIEPUMEHTAIBHBIX PE3yIbTaTOB
— Hudposas merposnorus
3HaHMA, TMOJYYEHHBIC NPU H3YYCHWH MaTepuana JaHHOW IUCHUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUeHHUE, TAaK U MOTYT UCIOJIb30BATHCS MPU U3YYECHUU IPYTUX TUCIHUILINH:
— Hudpossie MeTOIBI U CpEeACTBA H3MEPEHUIH
— HWuTerpupoBaHHbIE MTAKETHI JUISI METPOJIOTUH

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JUCIUILIMHBI, TPYJOEMKOCTH OT/AEIBHBIX BHUIOB Y4EeOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaMm) IPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI

TpynoeMkocTs Mo
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne6
1 2 3

Oowan mpyooemKkocmp OuCyUnIUHBL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHule 3anamus, BCETo vac. 51 o1
B TOM YHCJIC:

nexuuu (JI), (gac) 17 17

npakTuueckue/cemunapckue 3anatus  (I13),

(dac)

nabopaTtopHbie paboTs (JIP), (yac) 34 34

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

HK3aMeH, (4Jac)
CamocmoamenvHnas paboma, Bcero (dac) 57 S7
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, udd. 3au, | 3auer 3auer
OK3.%%)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3-— Pa3,[[eJ'IBI, TEMbI JUCHUIINHBI, UX TPYAOCMKOCTbH

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

po(heCCHOHATBHON IeATENbHOCTH

Paznen 2. OcHOBBI MaIIMHHOTO 0OyYeHUS
Tema 2.1 Obpabomxa Oannwix 7 26 30
Tema 2.2 Ilocmpoenue moodenu. Oyenka moyHoCmu Mooeau
Tema 2.3 [Ipumenenue mooeneil MAWUHHOZ0 0OYYEeHUs

Paznen 3. MamwunHOE 3peHue
Tema 3.1 Mawunnoe 3penue 6 npogeccuoHanbHou 4 4 10
oeamenvrocmu. Obpabomxa uzo0opadxicenuil

Tema 3.2 Heiiponuvie cemu 8 MauuHHOM 00y4enuu




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 AOdoumusuvie mexHoAOSUU U UMUMAYUOHHOE
MoOenuposanue

HUroro B cemectpe: 17 34 57

Hroro 17 0 34 0 57

[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCS B  HEMOCPEICTBEHHOM  BBITIOJHECHUU
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 pasesioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conepxkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 HckyccTBeHHBIN HHTEIEKT: IPUMEHEHHE B
npodeccHoHATIBLHOM eI TeJIbHOCTH
Tennenuunu g poBoit skoHoMuKU. OOIIas XapaKkTepUCTUKA
Wunycrpuun 4.0, moHsTre mudpoBoit TpaHchopMaIuu.
Ornpenenenne HCKyCCTBEHHOTO MHTEIUIEKTa. MIHTennekTyanbHbie
MIPUJIOKEHUS JUIsl HAYYHBIX UCCIIeIOBaHUM, TIPOU3BO/ICTBA,
yIpaBlIeHUs MPEANpUITUEM, YITPABICHUS KaueCTBOM U OM3HEC-
nporieccamu. COBpeMEHHBIE METOIbI peaT3aluu
MCKYCCTBEHHOT'0 UHTEIJIEKTa: MIHTepHeT Belei,
pEeKOMeH 1aTeNIbHbIe CHCTEMBI, aHaIM3 JaHHbIX, DigData,
o0JauHbIe TEXHOJIOTUH, aJIUTUBHBIEC TEXHOJIOTUU, BUPTyallbHAs
U JIONOJIHEHHAs pealbHOCTH, OokueliH. [Iporpammubie

IMPOAYKTHI.

2 OcHOBBI MALIUHHOTO 00Yy4YeHHUsI

Tema 2.1. Obpabomka danHux.

[TpoOnemMbl KauecTBa M OUYMCTKH JaHHBIX. MeTo b1 cOopa
JMaHHBIX. AHanu3 AaHHbIX. [lapcuHr. AHaTUTHUYECKHE
wiatdopmser: Tableau, KNIME, PowerBI. TToctpoenune
JTanioopI0B, BU3yaau3alus JaHHBIX. BUOTHOTEKH S3bIKa
nporpammupoBanus Python

Tema 2.2. Ilocmpoenue mooenu. Oyenka moyHocmu Mooeiu
Metopl MalmMHHOTO 00y4YeHMsI. ba3oBbie alrOPUTMBI peIICHHS
3aJ1a4 perpeccu, KiaccupuKaluy 1 KiacTepusanuu. MeTpuku
KavecTBa. SI3piku porpammupoBanus (Python) u
AHATUTUYECKUE TIATHOPMBI JJIsl peaTU3aINH aJTOPUTMOB
(KNIME)

Tema 2.3. Ilpumernenue mooeneti MauurHo20 00yYeHUs
[TpruMeHeHre METOI0B MAITUHHOTO O0YYEHUS B
npodeCCHOHATLHOMN 1eATeIbHOCTH. 3HAKOMCTBO C BPEMEHHbBIMH




psiIaMu, PeKOMEHIATEIbHBIMU CHCTEMaMU. Bo3MoxHOCTH
oubmmorek Python (Sklearn) u ananutnyeckux miargopm

MammHHOe 3peHue
Tema 3.1 Mawunnoe 3penus 6 npogheccuoranbHoul
oesimenvrocmu. Qbpabomka u300padiceHull
3agaun MamMHHOTO 3peHus. O0paboTka n300paKeHUH
(duabTpsl, KIaccudukaiys, 006JacTh TPUMEHEHHS)
Tewma 3.2 Hetiponnvie cemu 6 MauunHOM 3peHuUlU.
Hetiponnsie cetu. [Tpuniumn paboTel HEMPOHHBIX CETEH,
OCHOBHBIE 3a1a4n. HelipoHHbIE ceTH, IPUMEHSEMBIE B

KOMITbIOTEPHOM 3penuu. bubnmoreku TensorFlow, PyTorch.

O0padoTKa ecTeCTBEHHOI'0 A3bIKA
Tema 4.1 Ocrosnvie 3a0auu. Cunmaxkcuyeckull u
Mopghonoeuueckuil aHanu3z

Toxenuzanus. Cremmunr. Hopmanuzamus. CnoBapu.
Mopdonoruueckuii aHanms3

Tewma 4.2 Hetiponnvie cemu 0151 06pabomku ecmecmeeHHo20
A3bIKA

Heiiponnsie cetn 111 00pabOTKH €CTECTBEHHOTO SI3BIKa,

TensorFlow, PyTorch.

33,[[3‘11/1 aBTOMAaTHYECKOM O6pa6OTKI/I Tekcra. JlemMaTu3amnus.

OCHOBHBIE TOTOBBIC OMOJIMOTEKH, MPUHIUIT pabOThI. buOIMoTeKH

TexHO0JIOrMH MCKYCCTBEHHOI0 HHTEJLJIEKTA B
NMPOMBILIICHHOCTH
Tema5.1 Humennekmyanvuvie asmomamusuposannvie u
POOOMUBUPOBAHHBIE CUCTEMBI.

BuptyanbHas cpena B ynpaBiieHUU poOOTU3UPOBAHHBIM

pOOOTH3UPOBAHHBIM KOMITICKCOM. OOJIadHbIC TEXHOJIOTHH,
Onmox4yeitH. BupTtyanbHasi 1 JOMOTHEHHAs PEalbHOCTD
Tema 5.2 Aooumuenvle mexnono2uu u UMUMAYUOHHOE
MoOenupogaHue

Coznanue mojaeneid. AIIMTUBHOE TPOTOTUIIMPOBAHHUE.
AJIUTUBHOE TIPOU3BOJCTBO U €r0 OPraHU3aIIUs.

BHCI[peHI/Ie ABTOMATHU3HUPOBAHHBIX CUCTEM Ha ITPOU3BOJACTBEC.

KOMILJIEKCOM. Y TaJI€HHbIE TEXHOJIOTHHU KOHTPOJIA U YIIPABJICHUSA

HHTGJ’IJ’IGKTyaJII)HI)Ie CHUCTEMbI KOHTPOJIA Ka4€CTBa MPOAYKIINH.
I/IMI/ITaI_[I/IOHHOC MOJCIINPOBAHUC TCXHOJIOTHYCCKUX ITPOUCCCOB

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 MPaKTUUECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUN (uac) MIOATOTOBKH, | JUCLUIT

(gac) JIMHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B Ta0uIe 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPAkTHIECKOH | pasiena
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JIUHBI
Cemectp 6
1 Busyanmzanus nanneix, Bl ananutuka 4 4 2
2 O0paboTKa 1 aHaIKM3 JaHHBIX B Python 4 4 2
3 Pemenue 3amay kinaccuduxanuu 4 4 2
4 Pemenue 3anau perpeccuun 4 4 2
5 Pemenue 3amaun kiacTepu3anuu 4 4 2
6 Pemienue 3a1a4 MalmmmHHOTO O0y4YEHHS B 2 2 2
aHanuTaeckon miarpopme KNIME
7 Bpemennbie psib 4 4 3
8 | Kuaccudukanus n3o0paxeHn MAaIIMHHOTO 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 npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJaroInxcs

Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Bunbel camocTosaTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 10 10
nucturaHbl (TO)
[ToaroToBka K TEKyLieMy KOHTPOJIIO
ycneBaemoctu (TKY)
— MOATOTOBKA OTYETOB 110 Ja00paTOPHBIM 40 40
pabotam
- BEITIOJTHEHUE TECTOB
IToaroToBka K MpOMEKyTOYHOU 7 7
arrectaiuu (I1A)
Bcero: o7 o7

5. Ilepedyenn yueOHO-METOIUUECKOTO 00ECTICUCHUS

JIJIsL CAMOCTOSTEIBLHOM pa60TBI 06yqarom1/1xca IO JUCHHMITIIIMHE (MOI[yJ'IIO)

VY4eOHO-MeTOAMYECKHE MaTepHalibl Il CaMOCTOSITENIbHON paboThl 00yYaromMXcsi yKa3aHbl B
. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBEIEH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp bubnmnorpaduyeckas ccruika / URL ampec KonnuecTtBo
IK3EMILISIPOB B
o6ubnmmoreke
(KpoMe 3JIeKTPOHHBIX
9K3EMILISIPOB)

https://znanium.com/c | [lamupo JI., Croxman JIx. KomnbiorepHoe 3peHue:

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

58712

https://e.lanbook.com/ | Censtukun B.B. KomnbrotepHoe 3peHne. AHATH3 U

book/173806 o0paboTka n3obpaxenuid. — M3narenbctBo «Jlanby, 2021. —
152 C.

https://e.lanbook.com/ | Octpoyx A.B., Cypkosa H.E. Cucrembl HCKyCCTBEHHOTO

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

https://e.lanbook.com/ | Ilenskosa T.I'., Baiinmrein 10.B. Monenu 1 MeTobI

book/157579 HCKYCCTBEHHOT'O MHTEJIEKTa: yuyeOHOe mocooue. —

Cubupcknii @enepanpublii YauBepcuret, 2019. — 116 C.

004 Crenamkuna A.C., ['ymuna E.A., ®ponosa E.A. OcHoBbI 5 3k3 (BM)
C79 MCKYCCTBEHHOTO MHTEIIIEKTA B MPOo(ecCcnoanIHon

JIESTENIbHOCTH : ydeOHO-MeToaudeckoe nocodue — CI16:

I'VAIL. - 110 c.
004 Crenamxuna A.C., Oxpenunos B.B., ®ponosa E.A. OcHoBrl | 5 3k3 (BM)
Csl1 MCKYCCTBEHHOTO MHTEIIEKTa B MPOo(ecCnoanIHon

JiesiTenbHOCTH : yaeOHoe mocoone — CI16: 'YAIL — 153 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHN ceTH «/HTepHeT»
URL anpec HaumenoBanue
https://arxiv.org/ arXiv Hay4Hblii )KypHAJ ¢ TOCISIHUMHU JTOCTHKCHHUSIMH B
00JIaCTH UCKYCCTBEHHOTO MHTEIIJICKTa
https://www.kaggle.com/ Cucrema opraHu3aiiii KOHKYPCOB 0 UCCIICIOBAHUIO
JTAHHBIX
https://github.com/ Beb6-cepuc ast xoctunra | T-mpoexToB

https://colab.research.google.co | HoytOyk ot ['yri asist paGoThr
m/notebooks/welcome.ipynb?hl

=ru
https://jupyter.org/ HoyTtOyxk st paboThl
https://scikit-learn.org/stable/ | bu6nuorexka sklearn
https://matplotlib.org/ bubnuoreka matplotlib

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mpOrpaMMHOr0 0OECHEUeHUs, HCIOJIb3YEeMOT0 TIpPH OCYIIECTBICHUU
00pa30BaTENBLHOTO MpoIecca MO AUCHUIINHE.



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/

[TepeueHs UCTIOIB3yEMOT0 IPOTPAMMHOTO OOeCTIeueHus mpencTaBieH B Tadnuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTo o0ecrieueHus

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHUH 00pa30BaTEILHOTO MpoIecca M0 AUCIUIIIHHE

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

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILIMHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 MynbpTrMenuiiHas JIEKUMOHHAS Ay IATOPUS
2 JlaGopaTopus UCKYCCTBEHHOTO HHTEIICKTA U IH(PPOBBIX 13-13 EM
TEXHOJIOTHIl B METPOJIOTUU

10. Onenounble cpeacTBa AJIs MPOBEIECHUS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOYHOW aTTeCTalluu
o0yyaroImuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB ISk IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIIH

Bua npomexyTo4HON arTecTanuu [lepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOMpOCOB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHU)
KOMITETEHINI OOYYalOUIMMHCS TPUMEHSETCS S5-0ajulbHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKala ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCHUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1reHKa KOMITETEHITUHN

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0aiubHas mKana P P (op

— oOyyaronuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN

MaTepHa;
«OTJINYHO» — YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;
«GAYTEHO» — OMHUpasiCh Ha 3HAHUS OCHOBHOM W JIOTMOJHUTEIBHOW JIUTEPATypHI,

TCCHO NIPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C HpaKTquCKOﬁ
ACATCIIbHOCTBIO HAITPABJICHUSA




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 0000IICHHUS;
— cBOOOJIHO BIIaJIcET CHCTEMOM CIIeNUaTM3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuics TBEPI0 YCBOWI MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIhHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HayYHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIQJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
II0 CYLIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPhI;

— JIOIyCKAeT HeCYLIECTBEHHbIEC OIUMOKU 1 HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUHW 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [TOJIOKEHMUS,

— 3aTpyaHseTCs B (POPMYTMPOBAHUN BBIBOJOB M 0000OIICHHUI;

— YaCTUYHO BJaJIeeT CUCTEMOH CIIELIMAIN3UPOBAHHBIX OHITHH.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIbHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpH
PAacCMOTPEHHU NMPOOJIEM B KOHKPETHOM HalPaBJICHHH;

— HCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHUS;

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIM MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Taomie 15.

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

Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
WHJIKaTopa
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO
Bompocsr (3amaun) st 3aueta / qudd. 3auera npejpacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3adeta / qudd. 3ayera
Ne i/t [Tepedyens BonpocoB (3a1av) 11 aud. 3adera Kozn
WHJIMKaTopa
1 BHenpeHne uCKyCCTBEHHOT'O MHTEIIEKTa B PO(EeCCHOHATILHOM [1K-6.3.1
NEeATEILHOCTH TIK-6.3.2
2 MeToap! pean3aliui HCKYCCTBEHHOTO HHTEJIEKTa IK-6.VY.1
3 [TporpaMMHBIE IPOAYKTHI M A3BIKK TIPOrPAMMUPOBAHHE, I1K-6.Y .2
IPUMEHSEMBIE IS CO3/IaHMsI HHTEJICKTYaIbHBIX CHCTEM I1K-6.B.1
4 MeTtopl cOopa JTaHHBIX [IK-6.B.2
5 [Tpobrema OUMCTKH JAaHHBIX
6 XpaHeHUe TaHHBIX
7 BpemenHsbie psizibl B poecCHOHATBHON IeATEIbHOCTH
8 PexomeHaTepHbIe CHCTEMBI B TPO(ECCHOHALHON AESTEIbHOCTH




9 MammunHoe o0ydeHue: onpeaesieHne, Ha3HaueHHe, Ki1acCu(PpuKaIms
METOJIOB

10 AJTOPUTM MTOCTPOCHUS MOJIEIM MAIIMHHOTO O0yUYeHUS

11 MeTtobl perpeccun. OLeHKa KauecTBa MOJIENIEN perpeccun

12 Metoap! kiaccudukanuu. OneHKa KadyecTBa Mojiesiel Kiaccudukanum

13 Mertons! kinactepu3arun. OleHKa KauecTBa MOJIeNIel KIIaCTepU3aluu

14 MarmuHHoe 3peHue B Tpo(hecCHOHABHON e TEIhHOCTH

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

16 HetlipoHHble ceT B MAIIMHHOM 3PECHUU

17 O06paboTKa eCTEeCTBEHHOTO S3bIKa B MPO()ECCHOHAILHON AEATEIbHOCTH

18 Jlemmatuzanus. Tokenuzamusa. Ctemmunr. Hopmanu3zamus. CiioBapu.
Mopdonornueckuii aHanms

19 HetiporHsie ceT B 00pabOTKe €CTECTBEHHOTO SI3bIKa

MpeACTaBICHBI B Ta0mwmie 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

[lepeyeHp TeMm [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No 1/ [TpruMepHBIii IepedeHb TeM il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHHS
} KypCOBOi1 pabOThI
Y4eOHBIM IJIAaHOM HE IPEyCMOTPEHO
BOHpOCI)I AJi1 IIPOBCACHUA HpOMe)KYTO‘-IHOI\/JI arrécraun B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOmwmie 18.

Tabnuna 18 — [IpumepHbIl epeyeHb BOPOCOB JJIs TECTOB

. Kon
Ne n/nt IIpuMepHBIii IEpeYeHBb BOIIPOCOB ISl TECTOB
WHIUKATOpa
HckyccTBeHHBINH MHTEJIEKT: IPUMEHEHHe B NPOodecCHOHAIBHOI [1K-6.3.1
NeATe1bHOCTH I1K-6.3.2
1. B kaKkyr0 U3 3TUX UTP MAIIUHBI [TIOKA UTPAIOT HE JyYIlle JTHoAeH?
1 =II0KEp
IaxMaThbl
HIAIIKH
cTparerus

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

=pacIio3HaBaHHUE PEUH

pelieHre KpocCBOPA0B

JINTEPATYPHBIN NIEPEBOI C OJHOTO SA3bIKA HA IPYTrOn
Mopdonorudeckuii anamu3

3. Kak paboratoT camble NOMYJISIpHbIE aITOPUTM MAIIMHHOTO ITepeBoja?
= IporpaMMbl 00y4arOTCsl Ha IePeBEICHHBIX TEKCTaX, OMPEAEIISIOT
CTaTHCTUYECKUE 3aKOHOMEPHOCTH B IIEPEBOJE CIIOB, MIPEIIOKEHUN,
TEKCTOB

MammuHeI criepBa epeBOJAT TEKCT HA CBOM MAIIMHHBIN S3BIK, 3aTEM
MHTEPIPETUPYIOT Ha 3aJJaHHBIN SA3bIK IIEpEBOA

Nmeercs OTAeNbHBIA aNrOpUTM Il KaXKI0W Napsbl A3bIKOB




4. B xonkypce ImageNet y:xe MHOTO JIET y4acTBYIOT IIPOrPaMMBI,
COPEBHYIOIIMECS B paclo3HaBaHUM n300pakeHui. YToObI OO IUTH,
OHU JIOJDKHBI pa3JieNIuTh HECKOJIbKO MUJUIMOHOB M300pakenuit Ha 22 000
KJIaCCOB, COBEPIIMB MUHUMYM oIIKnO0K. Kak yacto ommubaroTcs gydime
MIPOTPaMMHBIE TIPOITYKTHI?

=npuMepHo B 5%, NpeB30LUIN YeTI0BEKa

npumepHo B 10%, npeB3onuim yenoBeka

IpUMepHO B 5%, yesloBeK MOKa CIpaBIIIeTCs JTyylle

npumMepHo B 10%, denoBek moka CrpaBisieTcs JIydlie

5. Coo0u1ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3padboTalIo KAy
aBTOHOMHOCTH aBTONWIOB OT 0 (TIOJIHOCTHIO MEXaHUYECKOE
yIipaBJieHHE) 10 5 (aBTOMOOMIIb TIOJHOCTBIO YIIpaBIIsieTCs €3 yenoBeKa:
HET HU pyJisi, HU niepaieii). Cample IPOIBUHYTHIE MOJEIH
NPUOIMKAIOTCS K TPETHEMY YPOBHIO aBTOHOMHOCTH. Kak oH
ONKChIBAETCS?

=MallliHa eJIeT caMa, HO B HEKOTOPBIX OOCTOSTEITLCTBAX MOXKET
noTpeOoBaTh y BOAUTEIS B3ATh KOHTPOJIb Ha ce0s

aBTOMOOWJIb CIIOCOOEH y4acTBOBATh B IBU)KEHHH JIaXKe B TOM ClIydae,
€CITM BOJHUTENb 3aCHYJ M €r0 He pa30yanuTh

yIIpaBJICHUEM 3aHHUMAETCS )KUBOW BOJHUTENb, HO MHOTHE BayKHbIC
(GYHKINY BKIIIOYAsl PYJICHUE H TOPMOKECHHUE aBTOMATH3HPOBAHEI

MammHHOe 3peHue
1. Yro HaOmrogaeTcs Ha BBIXO/E aJITOPUTMOB 00paOOTKH N300PaKECHHIA
=HOBOC M300paKECHUE
KOJIMYECTBEHHBIC XapPaKTEPUCTUKU H300paKCHUIH
BBICOKOYPOBHEBOE OITUCAHUE H300paKEHUS
COBOKYITHOCTh 00EKTOB Ha H300pakeHUN

2. Yto mpoucxoaut ¢ n300pakeHueM B pe3yabTaTe MPUMEHEHHUS
(bunpTpa yCUICHUS BHICOKUX YaCTOT?

=BBIJICJICHUE TPAHUII

CTJIQKMBAHHE IITYMOB

YCWJICHHE MEJIKUX JIeTanei

MOBBIIIIEHNE KOHTPACTHOCTH M300paskeHus

3. YTO NpOMCXOIUT C METKUMHU 00BEKTaMH Ha U300paeHNUHU Mocie
MIPUMEHEHUS K HEMY MEIMaHHOTO (PUIIbTpa ¢ OOJIBIIUM pa3MEPOM sijipa
cBepTKU?

= UCYE3HYT

OyAyT CHIIBHO Pa3MBITHI

CHJIBHO KOHTPaCTHUPYIOTCS

HHUYETO HE MPOU30UIET

4. Yto nmpou3ouaET, eciu K M300paKeHNIO0 TPUMEHUTh MeIMaHHBIH
(GUIBTP CO CIAUIIKOM OOJIBIINUM SPOM CBEPTKH?

=IHcrepcus IIyMOB Ha U300paKeHUU YMEHbBIIUTCS

JUCTepCcus IIyMOB Ha U300paKEHUH YBEIHUNUTCS

Ha U300paKEHUU MOSABATCS JOMOJIHUTEIbHBIE IIYMOBBIE ITUKCEIH

5. Kakoii punbtp obnagaer apdekrom coxpaHeHus rpaHui?

[IK-6.3.1
[1K-6.3.2




=MequaHHbBIN
I'aycca
Jlannaca
Cobens

6. Kak Ha3piBaeTcst mpeoOpazoBaHue N300paKCHHUSI, €CIIH JUIS pacueTa
SIPKOCTH KaXKJIOTO MHKCEJIS UCIIOJIb3YIOTCS APKOCTH COCETHUX C HUM
IMUKCEICH?

=JIOKaJIbHBIM

TOYEYHBIM

r100a1bHBIM

aJalTUBHBIM

MeToabl MAIIMHHOTO 00y4YeHUs
1. Kakas 3agaua 3akmtouaercs B pa30ueHUH BEIOOPKU U300paKeHUI Ha
cxoxue (1o coaep:kaHuio)?
=KJ1acCU(UKAIHS
KJIaCcTepU3alus
CerMEeHTAIUs
perpeccust

2. Ouenwure recall ¢ okpyrienuem 10 1ByX 3HAKOB

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

0.80

3. Ans pewenus kinaccudukanuu noinydeno 3nadenrne AUC=0.51.
DddexTuBen m knaccuduraropa?

=Het, AUC nomkeH cTpeMuThes K 1

Het, AUC nmomkeH crpeMuthes k 0

na

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

=3

4

2

1

5. IMeroTest BEKTOpa, OMKChIBaroIiue a8a 0obektoB V1 = (1,2,3), v2 =
(2,2,2). Haiit pacctostHue MUHCKOBCKOTO MEXy 00BEKTaMu 1Jist =3.
OTBET OKPYTJIHUTH IO COTHIX

1.26

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

= ¢ koHpuaeHTOM nerepmuHaiuu 0.85

¢ KoH(puaeHToM aerepmuHaiyu -0.85

00e ajeKBaTHBI

o0e Hea/leKBaTHBI

7. JlaH BEeKTOp peajbHbIX 3HaYeHUN OTKIHMKa Y=(2,2,3) 1 BEKTOp
npezackazanuii Y_pred = (1,2,1). Paccuurars omubdky MAE ¢

IT1K-6.3.1
[1K-6.3.2




OKpPYTJIEHUEM JI0 JIBYX 3HAKOB
1,00

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHMS KOMIICTCHLMH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOYHON aTTeCTaluy 00y4JaromnuXcs
'VAIL

11. Metoaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroguueckue yKasaHHs ISl OOYYarOIIUXCS TII0 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHauYeHUE JICKIIMOHHOTO Marepuajga — JOTHYECKH CTPOUHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE HU3NOKeHHEe ydeOHoro marepuana. HasHaueHue COBpEMEHHOW JIEKIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO IO TEME, & B OCBOCHUH
dbyHIaMeHTalbHbIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWSA, HOBEHIINX
JOCTHKEHUIN HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaIMOHHYI0 (GyHKIUHU. JIeKus packpbpiBaeT MOHATHIHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHWS, €€ TPOOJEMBI, JaeT IENbHOE MPEICTABICHUE O TUCIUILINHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InanupyeMblie pe3yJbTaThl TP OCBOCHUH O00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepuana;

— MOJIyYEHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
ONIPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K Ka)J0W KOHKPETHOU TEME;

— TIOJIyYEHUE OTbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIoAaBaTeNIeM;

— pa3BuTHE  NPOGECCHOHATBHO-ACNOBBIX  KadecTB, JIOOBM K  MpeAMETY U
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOThI;

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

— HAy4YUTHCS METOAUYECKH oOpabaThiBaTh Marepuan (BBLACNSATH TJIABHBIE MBICTH U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  pa3JIMYHBIX
bopMynupoBKax);

— TONyYeHUE TOYHOTO TOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHATHUH.

JlekMOHHBI ~MaTepuan MOXET CONPOBOXKIAThCA JIEMOHCTpaluend claijoB U
WCIIOJIb30BAaHUEM pPa3JlaTOYHOr0 MaTepuaja TMPH TPOBEIACHHH KOPOTKHUX JHUCKYyCCHH 00
O0COOCHHOCTSIX IPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUTUIMHE.

CTpyKTypa NpeaocTaBiIeHUs JICKITMOHHOTO MaTepHaa;

— JIGKIIUH COTTIacHO pa3zenaM (1ad:m.3) u Temam (Tadmn.4).

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCs MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpPaTOPHBIX paboT oOyyaromuiCcs [OJDKEH YIriIyOuTh u
3aKpENHUTh 3HAHMS, TPAKTHYECKHE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU




HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKONH OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopatopHbIX paboOT 0O0ydyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacCThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenensieMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— NpuoOpeTeHNEe HABBIKOB MCCIIEIOBAHUS TPOIIECCOB, SIBJCHUN M OOBEKTOB, N3y4aeMbIX
B paMKax JaHHOW JUCLMILIVMHBL;

— 3aKpEIUICHUE, Pa3BUTUE M JETalu3alys TEOPETUYECKUX 3HAHUM, IIOJIyYCHHBIX Ha
JEKLMSX;

— MOJy4eHUe HOBOW MH(POPMALIUU 110 U3y4aeMOM JUCIUILIINHE;

— npuoOpeTeHre HaBBIKOB CAMOCTOSITENILHON PaboThl ¢ JJaOOPaTOPHBIM 000PYAOBaHUEM
¥ Ipudopamu.

3ajaHne K BBIIOJHEHHIO JIA00PaTOPHON PadoThI BbIIACTCS NIPENOaBaTEIEM B Havalle
3aHATHUS B COOTBETCTBHUHM C IUIAHOM 3aHATHH. TeMbl 1abopaTopHbIX pabOT npUBEEHbI B Ta0I. 6
JTAHHOM IPOIPaMMBl.

BoinosineHue 1a60paTopHOi padoThbl COCTOUT U3 TPEX ITAIOB:
—  aHAJIUTHYECKOTO;
— pacueTHO-rpapHuuecKoro;
— KOHTPOJBHOTO B BUJIE 3AILIUTHI OTYETA.

Crpvykrypa u ¢opMa 0TYETA 0 J1A00PATOPHOMH padoTe

Otuer o nmabopaTopHOU paboTe NOJKEH COAEpPKATh: TUTYIbHBIN JIUCT, OCHOBHYIO YacThb,
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBaHUM.

Ha mumynonom nucme NOIKHBI OBITh yKa3aHbl: Ha3BaHUE [UCIUIUIMHBI, Ha3BaHHE
nabopatopHoil paboOThl, (Gamuivg ¥ HWHUIUANBI TpenojaBaTens, ¢GamMuwiug W HHULUAIBI
CTYyJI€HTa, HOMEp €ro y4eOHOM IpYIIIbI U JaTa 3alluThl paboThlI.

OcHosnas uacms JNOMKHA COJAEPXKATh 3aJaHUE, pPe3yJdbTaTbl SKCHEPUMEHTAIbHO-
MpaKTUYECKON paboThl, paCYeTHO-aHATUTUIECKHE MAaTePUAIB, JUCTHHT KOJIa/CKPUH dKpaHa.

Buvisoodwt mo mpopenaHHoW paboTe MOKHBI COAEPKATh OCHOBHBIE PE3YyIbTATHI IO
pabore.

TpeboBanus k opopmiIeHHI0 0TUETA 0 1a00PATOPHOIT padoTe

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

OdopmiieHre OCHOBHOM 4YacTH OTYeTa JOJKHO OBITh O(OPMIIEHO B COOTBETCTBHUHU C
I'OCT 7.32-2017. TpeOoBaHusl NMPHUBEACHBI B CEKTOpe HOpMaTHUBHOW nokymeHTauuu [YAII
https://guap.ru/standart/doc

[Tpu dopmMHupoBaHUM CIIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumeps! odopmiieHUsI CIIMCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTarmu ['Y ATl https://quap.ru/standart/doc

11.3. MeToauueckue yKa3aHus sl OOYJAIOIIUXCS IO TMPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTEIBHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIOAaBaress, HO 0e3 ero HEeImoCpeICTBEHHOTO
y4acTusl.


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

Jns oOyyaromuxcst 1Mo 3a04yHOM (opMme OOydeHHus, caMOCTOsITeTIbHass paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IaHupOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHMHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUH, 00ECICYMBACT BBICOKHUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MetoauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarouuxcs SBISIOTCS:

— y4eOHO-METOAMYECKHI MaTepHall 10 JUCIUTLINHE,

— kypc B LMS

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

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMaTPUBAaeT KOHTPOJb KavyecTBa 3HAHUIA
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IEJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JVCIIATUTHHBL.

B TedyeHme ceMecTphl CTYACHTHI

- 3aIUIIAIOT JJAOOPATOPHBIE U IPAKTUYCCKHUE PAOOTHI;

- BBITIOJTHSIOT TECTUPOBAHUS 110 MaTepraiam Jekuuu B cpeae LMS.
JUJis TeKyIIero KOHTPOJISl YCIIeBA@MOCTH UCIIONIBb3YIOTCS TECThI

11.5. Mertoauueckue yka3aHus )il OOYYAIOUIUXCS 10 MPOXOXKIACHUIO MPOMEKYTOYHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrecranusi  OOy4yarOIIMXCS  NPEAyCMAaTPUBACT  OLICHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3YJIbTaTOB 00y4YeHHs 1O muciuruimHe. OHa BKIIIOYAET B
ceos:

— 3a4eT — 3TO (opMa OICHKH 3HAHUH, TOJYYCHHBIX OOYJAIOMIUMCS B XOJ€ M3yUCHUS
y4eOHOM TUCIUTUTHHBI B [IEJIOM HMJTU TPOMEXKYTOUHAs (TI0 OKOHYaHUH CEMECTpa) OIICHKA 3HAHUI
0o0y4aromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTeHO»
WA «HE 3a4TEHOY.

3aueT BBHICTABIIAETCS Ha OCHOBAHMM BBINIOJIHEHHBIX B TEUEHHE CeMecTpa J1abopaTOPHBIX
paboT M UTOrOBOrO0 TECTUPOBAHMS: Ha 3a4€THOW HejleNie JOJKHBI ObITh BBUIOXKEHBI B JIMUHBIN
KaOMHEeT He MeHee / 3aIIMILEHHBIX OTYETOB I10 JIAOOPaTOPHBIM paboTaM, MPaBUIBHBIX OTBETOB B
UTOTOBOM TeCTHpoBaHUH He MeHee 50 %.
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