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AHHoTanus

Juctunmmaa  «OCHOBBI ~ MCKYCCTBEHHOT'O — HHTE/UIGKTa B mIpodeccroHaabHOMN
JESTEIILHOCTH» BXOAHWT B 00pa30BaTENIbHYIO MPOTPaMMYy BBICHIETO OOpa30BaHUS — MPOTPaAMMY
CIIeIMAJIUTETa MO HANpPABJICHHWIO TOATOTOBKHM/ creruanbHocTH 27.05.02 «MeTponorndyeckoe
obOecrieueHUEe BOOPYKEHUSI M BOCHHOM TEXHUKW» HaIlpaBIeHHOCTH «MeTpojaoruueckoe
obecreueHne KOCMHYECKUX CpeACTBY. Jucnumirna peanmsyercs kadenpoit «Neby.

JlucuurminHa HaleleHa Ha (JOPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMITETCHIIUNI:

I[IK-6 «CnocobeH TNPUMEHATh TEXHOJOTMM  HMCKYCCTBEHHOTO  HWHTEUIEKTa B
po(hecCHOHATTLHOM e TEIIEHOCTH.

ConepkaHue TUCHUIIMHBI OXBATBIBAET KPYT BOMNPOCOB, CBSI3AHHBIX C CBS3aHHBIX C
OCHOBHBIMHM  HAIPAaBJICHUSMU HCCIEAOBAHUNW B O0JIACTH TEXHOJOTHUH HCKYCCTBEHHOTO
WHTEJUICKTa; METOJaMH M MH(GOPMAIIMOHHBIMA TEXHOJIOTHSAMH, MPUMEHSIEMBIMHU I PEIICHUS
po(hecCHOHANBHBIX 3a7a9; paboTON ¢ JaHHBIMHU, OOJBIIMMHU JaHHBIMH; OCHOBAMHU Pa3pabOTKU
QITOPUTMOB PEIICHUS U OLICHKH KayeCcTBa PEIICHHUs 3aJad METOJlaMU MAIIMHHOTO O0ydyeHwus,
MAaIIMHHOI'O 3peHMs], 00paOOTKU €CTECTBEHHOIO SI3bIKA U AP.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOro  mporecca:  Jekyuu, Ja1abopamopHvle  pabomvl,  NPAKMUYECKue  3aHAmMus,
camocmosamenvHas paboma odyuaroue2ocs

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTaus B opMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHHUS 110 AUCIHHUIUINHE «PYCCKUU »



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusi JUCUUIUIMHBL. TOJyYE€HUE CTYIEHTAMU HEOOXOAUMBIX 3HAHUM
JUIl TIPUMEHEHUS] METOJO0B MH()OPMAIMOHHBIX TEXHOJOI'MH M HMCKYCCTBEHHOIO HHTEJIEKTa B
npoeCCHOHATIBHON JEATENbHOCTH, 3HAKOMCTBO C QJITOPUTMAaMH MAIIMHHOTO OOYy4YCHHS,
OLIEHKOI KadecTBa peLIeHUH 3a/a4 MAIIMHHOIO OOy4YeHMsI, MAllIMHHOIO 3pEHUs U JIp. 3a/1ad B
00JTIaCTH HMCKYCCTBEHHOTO WHTEIJICKTa; OCBOCHHE Oa30BBIX TEXHOJOIMHA HCKYCCTBEHHOTO
VHTEIIJICKTA.

1.2. JlucumnnuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4acCTHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jajiee —
OII BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AUCLMILIMHBI 00ydYaroluiics AOKEH 00jazaTh CielyroIUMU
KOMIIETEHIMSIMU WM UX YacTAMU. KoMIeTeHIMY U MHAMKATOPbI UX JTOCTH)KEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIMNA U HHINKATOPOB MX JOCTHIKCHHS

Konn
Kareropus (rpymnmna) Ko u HauMeHOBaHWE UHAMKATOPA JOCTUKECHUS
HaMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUU
KOMIETEHIINHU

I1K-6.3.1 3HaTh 0a30BBIE TEXHOJOTUN
MCKYCCTBEHHOT'O MHTEJIJIEKTA, OCHOBHBIE
QITOPUTMBI MAIIMHHOTO O0yYEHUs1, METObI
OIICHKU TOYHOCTHU PEIICHUS

I1K-6 Criocoben
TIK-6.3.2 3HaTh METOABI UMHUTAIIHOHHOT'O

MPUMCHSITh
TeXHONOMI MOJICTTHPOBAHUS

[Tpodeccuonanpubie [1IK-6.Y.1 ymeTs 00pabaThiBaTh,
HCKYCCTBEHHOTO

KOMTICTCHITHH BH3YaJTM3UPOBATh U aHAJIM3UPOBATH JJAHHBIC

WHTEIJIEKTa B
npoQeCCHOHAILHON
JESITEIbHOCTH

I1IK-6.Y.2 yMeTh NpUMEHATh CTaHIapTHHIE
QJITOPUTMBI MAILIMHHOTO OOy4YEHUS,
KOMITbIOTEPHOT'0 3peHus1, 00pabOTKH
€CTECTBEHHOTO sI3bIKa Ha 0a3e aHaIMTUYECKON
1aT(OpMBbI H/UITH SI3bIKAa IPOTPAaMMHUPOBAHUS
Python

2. Mecro nucturuinHbEL B cTpykType OI1

JucuuniuHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCIUTUIAH:

— «Maremartrka. AHATUTUYECKAs TEOMETPUS U JIMHEHHas anredpay;

— «Maremaruka. Teopusi BEpoSTHOCTEN U MaTeMaTHYECKask CTATUCTUKAY

— «UWmxeHepHas ¥ KOMITbIOTEpHAs TpaduKay;

— _«Duzuka»

3HaHUs, MOJYyYEHHbIE NPU M3YyUYEHUHM Marepuana JaHHOW JAMCIMUIUIMHBL, MUMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BATHCS TPU U3YUYEHHUH IPYTUX TUCIUIIINH:

— «lIpon3BoacTBeHHAS MPETUILIOMHAS TPAKTHKAY,

- «['UA»

- ((ABTOMaTI/ISI/IDOBaHHoe OPOCKTHUPOBAHUEC U3MEPUTCIIbHBIX CUCTEM»

3. O0BeM Hu TPYAOEMKOCTh JUCITUTITAHBI
JlanHpie 00 o0meM o0beMe AMCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOMH
paboThI MO TUCHUIUIMHE (M pacnpeielieHne 3TOW TPYJOEMKOCTH 0 CeMeCTpaMm) Mpe/ICTaBICHbI B
tabmuie 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
Neb
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 34 34
AyoumopHnuvie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
17 17
(dac)
naboparopusie padboTsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) S7 o7
Buo npomesicymounoin ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3aver, Judd. 3au, | 3auer 3auer
OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH TUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznensl, TeMbI TUCIUITITNHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. ickyccTBEeHHBI MHTEIIEKT: IPUMEHEHUE B 2 ) 2 10
npodecCHOHAIBHON e TEbHOCTU
Paznen 2. OcHOBBI MaIIMHHOTO OOyYEHUS
Tema 2.1 Obpabomka danHbix
Tema 2.2 Ilocmpoenue modenu. Oyenka moyHocmu 7 7 7 15

Modenu
Tema 2.3 Ipumenenue moodenei MauunHo20 00y4eHUs.

Paznen 3. MammHHOE 3peHue
Tema 3.1 Mawunnoe 3perue 8 npogheccuoHanbHOU 4 4 4 10
odesimenvrhocmu. Obpabomka uzobpaxcenuii

Tema 3.2 Hetipontvle cemu 8 MAQUWUHHOM 00yYeHUU

Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA
Tema 4.1 Ocrnosnvie 3a0auu. Cunmaxcuyeckuii u
Moponocuueckull ananus 2 2 2 10
Tema 4.2 Hetipounvle cemu 05t 0bpabomxu
ecmecmeenHo20 sA3blKd

Paznen 5. TexHonOrnM NCKyCCTBEHHOTO WHTEIICKTA B
MIPOMBIIIIEHHOCTH

Tema 5.1 HumennexmyanvHvle a8momMamusuposanHvie 2 2 2 12
U poO6OMU3UPOBAHHBIE CUCEMbL

Tema 5.2 AOOumuenvle mexHono2uU U UMUMAYUOHHOE
Modenuposanue

Hroro B cemectpe: 17 17 17 57




Uroro| 17 | 17 [ 17 [ o [ 57

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMMHUCS ~ OMNpENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
poeCCHOHATIBHOM 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — Coneprkanue pa3esioB U TeM JEKIMOHHOTO UK

Howmep paznena HaszBanue u conep:kaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 HNcekyccTBeHHBIM HHTEJJIEKT: IPUMEHEHUE B
NpopecCHOHATLHOM 1eATeJJbHOCTH

Tennenuunu g poBoit s3koHoMuKU. OO1Ias XapaKTepUCTUKA
Wunycrpuu 4.0, nouatue uudpoBoil TpaHchopmarum.
OrnpezeneHne UCKYCCTBEHHOTO MHTEIIEKTa. VIHTeIeKTyanbHble
IIPUJIOKEHUS JUIsl HAYYHBIX UCCIEA0BaHUM, IIPOU3BOJICTBA,
yIOpaBlIeHUs IPEIIPUITAEM, YIIPABJICHUS KaueCTBOM U OM3HecC-
npoueccamu. CoBpeMEHHbIE METO/Ibl PeAIu3aluu
MCKYCCTBEHHOI'0 UHTEIIEKTa: IHTEepHEeT Bellen,
PEKOMEHIaTeIbHBIE CHCTEMBI, aHAIHN3 JJaHHbIX, DigData,
00JauHbIe TEXHOJIOTUH, aIIUTUBHBIC TEXHOJIOTUU, BUPTyaJIbHAS
U JIONIOJIHEHHAs peabHOCTH, O0KueliH. [Iporpammubie
IIPOJIYKTHI.

2 OCHOBBI MAIIMHHOTO 00Y4YeHH S

Tema 2.1. Obpabomra dannwix

[TpoGyieMbl KauecTBa M OUYMCTKU AaHHBIX. MeTo bl coopa
JaHHBIX. AHaIM3 NaHHbIX. [lapcuHr. AHAIUTHYECKHE
mnatdopmsl: Tableau, KNIME, PowerBI. IToctpoenue
Jamodop/10B, BU3yalln3alus 1aHHbIX. bubnuoreku si3pika
nporpammupoBanus Python

Tema 2.2. [locmpoenue mooenu. Oyenka mounocmu Mooenu
MeTtoapl MamMHHOTO 00yueHus. ba3oBble alropuTMbI pelIeHUs
3ajlau perpeccuu, KIaccupuKauy 1 Kiactepusanui. MeTpuku
KauecTBa. S3biku nporpammupoBanus (Python) u
aHAJTUTHYECKHUE MIaT(HOPMBI ISl peaIn3aluy allrOpUTMOB
(KNIME)

Tema 2.3. [Ipumenenue mooenei MauwuHno20 00yuenus
[IpyMeHeHre MeTOI0B MAllIMHHOTO O0YYEeHUs B
npodeCCHOHATBLHOM 1eATENbHOCTH. 3HAKOMCTBO C BPEMEHHBIMU
psaaMH, peKOMEHIaTeIbHBIMU cucTeMaMu. Bo3MokHOCTH
oubsnmorek Python (Sklearn) n ananutudeckux miargopm

3 MamunHoe 3peHue

Tema 3.1 Mawunnoe 3penus 6 npogheccuoranbHotl
oesimenvrocmu. Qbpabomka u300paxceHul

3agaun MaMHHOTO 3peHus. O6paboTka n300paKeHUH
(punbTpsl, KIaccuukaiys, 06J1acTh IPUMEHEHUS).

Tewma 3.2 Hetiponnvie cemu 6 MauunHOM 3peHUU.
Heiiponnsie cetu. [Ipunimn paboTel HEHPOHHBIX CETEH,
OCHOBHBIE 3a/1aul. HelipoHHBIE ceTH, MpUMEHsEMbIE B
KoMmnbloTepHoM 3peHun. bubanoreku TensorFlow, PyTorch.

4 O0padoTKa eCTeCTBEHHOI0 A3bIKA




Tema 4.1 OcnosHvle 3a0auu. Cunmaxcuueckuil u
Mopghonocuveckuil ananuz
3anmaun aBTOMaTHYeCKOi 00paboTKH TekcTa. Jlemmaru3arus.
Tokenuzanusa. Ctemmunr. Hopmanuzanus. CioBapu.
Mopdornoruueckuii ananms
Tewma 4.2 Hetipornuvie cemu 0151 00pabomxu ecmecmeeHHo20
A3bIKA

Heiiponnsie cetu 17151 00pabOTKH €CTECTBEHHOTO A3bIKa,
OCHOBHBIE TOTOBBIC OMOTMOTEKH, MPUHLIUIT paObOTHl. brubanoTexn
TensorFlow, PyTorch.

5 TexHogoruu HCKYCCTBCHHOI'0 HHTEJNJICKTA B

NPOMBIIIVIEHHOCTH
Tema 5.1 Unmennekmyanvhvie asmomamusuposanHvie u
Pobomu3UpOBanHbvlE CUCTEMbL
Brenpenre aBTOMaTH3UPOBAHHBIX CUCTEM Ha MPOU3BOJICTBE.
BuprtyansHas cpefa B ynpaBlieHUH pOOOTU3UPOBAHHBIM
KOMILIEKCOM. Y TaJICHHBIE TEXHOJIOTHH KOHTPOJIS M YIIPaBIECHUS
pPOOOTU3MPOBAHHBIM KOMIUIEKCOM. OONayHble TEXHOJIOTHUH,
OsokueiiH. BupTyanbHas ¥ 1OMOJIHEHHAS! peaTbHOCTh
Tema 5.2 AooumusHvle mexnono2uu u UMUMAYUOHHOE
Mooenuposarue
Co3pnanue moneneil. ALIMTUBHOE MPOTOTUIIUPOBAHUE.
AJITUTUBHOE TTPOU3BOACTBO U €T0 OPTaHMU3aAIIUA.
WNHTennexTyanbHble CUCTEMbI KOHTPOJIS Ka4€CTBA MPOAYKIIMH.
MMuTtanioHHOE MOICTMPOBAHUE TEXHOJOTUYECKHUX MTPOIIECCOB

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

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUS U UX TPYTOCMKOCTDb

N3 Hux Ne
Dopmsbl .
Ne TeMbl pakTHUECKUX TpyoeMKoCTb, | TpakTUYECKOH | pazaena
. MPAaKTUYECKUX
n/m 3aHATUN . (gac) MOATOTOBKH, |AUCIUI
3aHATHHA
(gac) JIUHBI
Cemectp 6
1 | Buabl JaHHBIX,TAPCUHT I'pynnoBas 4 4 2
JICKYCCHSI
2 | Bmyanuzanusganssix, Bl Pemenue 4 4 2
aHAJTUTHKA CUTYalMOHHBIX
3ajau
3 | IocTpoenne anropuT™MOB Pemrenune 4 4 2
CUTYallMOHHBIX
3a1a4
4 | CpaBHEHHE pe3yJIbTaTOB ['pynmnoBas 2 2 3
peanu3aly aaropuTMOB JICKYCCHS
MaITUHHOTO 00YYEHUS C
MIOMOIIBIO AHATTUTHYECKON
mnatdopmbl KNIMEu si3p1ka
nporpammupoBanus Python
5 | ABTomMaTHUeCKHe ['pymmoBast 3 3 5
IPOM3BOJICTBA JIUCKYCCHSI




Bcero

| 17

4.4. JlabopatopHble 3aHATUS

Tembl 1aG0paTOPHBIX 3aHATUI U UX TPYAOEMKOCTh IPUBEACHBI B Ta0MIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne Haumenosanue nabopaTtopHbIx paboT Tpyn0eMKOCTS, | MPAKTHHECKOH | pasiena
/o (dac) MOJTOTOBKH, | IHMCIIHI
(gac) JIMHBI
Cemectp 6
1 | Busyanuzauus nanssix, Bl ananutuka 2 4 2
2 | ObpaboTka u aHaM3 AaHHBIX B Python 2 4 2
3 | Pemenue 3a1a4 knaccu@ukanuu 2 4 2
4 | Pemmenue 3a1a4 perpeccuu 2 4 2
5 | Pemenue 3a1aun KiaacTepu3auu 2 4 2
6 | Pemenue 3amad MammmHHOTO OOY4YEeHHUS B 2 2 2
aHanuTraeckor miarpopme KNIME
7/ | BpemeHHbI€E psizibl 2 4 3
8 | Knaccudukanus n300pakeHU MalIMHHOTO 3 4 3
3penns B Python
Bcero 17

4.5. KypcoBoe nmpoeKkTHpOoBaHHE/ BHIIOTHEHUE KypCOBOW pabOThHI

VY4eOHbIM [JITaHOM HE HPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIIXcs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabauna 7 — Busabl camocTosTenbHONU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3yueHne TeopeTuyecKoro Marepuasia 20 20
nucturinHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimosnnenue pedepata (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
Jomamuee 3amganne (/13)
Kontposbuble pabotsl 3a04HukoB (KP3)
IToaroroBka K MpOMeXyTOYHOMU 27 27
atrecrauuu (ITA)
Bcero: 57 57

5. [lepedyens yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITENIBHON pabOThI 00YUAIONINXCS MO TUCITUTUIHHE (MOIYJIIIO)




Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl OOyYaromMXCsl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

HIudp/
URL anpec

bubnuorpaduyeckas ccpuika

Komiuectso
9K3EMILTSIPOB B
Ooubmoreke
(KpoMe 2JIEKTPOHHBIX

HK3EMILLIPOB)

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

[Tanupo JI., Ctokman Jx.
Kommnbrotepaoe 3penue: Y4eOHUK
— BMUHOM, 2020. — 763 C.

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

Censnkun B.B. Komnbrorepaoe
3peHue. AHaIu3 U 00paboTKa
n3o0paxxenuit. — 3narenscTBo
«Jlamby, 2021. — 152 C.

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

Octpoyx A.B., Cypkosa H.E.
CucreMbl HCKYCCTBEHHOTO
HHTEJUICKTA. — M31aTenbCcTBO
«Jlamby, 2021. — 228 C.

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

IIenpkoBa T.I'., Baitnmreiin 10.B.
Monenu u MeTo/bl
HCKYCCTBEHHOI'O MHTEJJIEKTA!
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7. TlepedyeHb HIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « ITHTepHeT»

[Iepeuenn
TEJIEKOMMYHUKAIHOHHON ~CETH
npuBeieH B Tabmuie 9.
Tabmuma 9

AIEKTPOHHBIX
«nTepuem,

o0pa3oBaTeNbHbIX

TEJIEKOMMYHUKAMOHHOU ceTH «HTepHeT)

pecypcos
HEOOXOJUMBIX JIII OCBOCHHS JIACIUILTHHBI

MH(pOpPMaLOHHO-

— IlepedeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HanmenoBanue



https://znanium.com/

https://arxiv.org/ arXiv HayuHslii )KypHa ¢ OCIEIHUMHU JOCTHKEHUSIMU B
00J1acTH UCKYCCTBEHHOTO MHTEIUICKTA

https://www.kaggle.com/ CucremMa opraHu3ani KOHKYPCOB 10 HCCIIETOBAHUIO
JTaHHBIX
https://github.com/ Be6-cepuc asa xoctunra IT-mpoekToB

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

https://jupyter.org/ HoyTOyxk asst paboThl
https://scikit-learn.org/stable/ bubnmoreka sklearn
https://matplotlib.org/ bubnmoreka matplotlib

8. IlepeueHp MHPOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUeHUs, HCIOJIB3yEeMOTO TMPH OCYHIECTBICHUU
00pa30BaTeNILHOTO MpoLecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 POTPaMMHOTO obecriedeHus npeacrasieH B Tadmmuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMbIX pH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUabHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JIJaGoparopwusi HCKYCCTBEHHOT'O UHTEIICKTA U ITU(POBBIX 13-13
TEXHOJIOTUH B METPOJIOTUH

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI POMEKYTOTHON aTTeCTaIlUN

Bug HpOMC)KyTO‘-IHOﬁ arTeCTalnuun HCpC‘-ICHB OILICHOYHLIX CPCIACTB

3aueT Cnucok BOMpOCOB;
TecTsr;
3agaun.



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

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OOYyYaIONMMUCS MPUMEHSIETCS S-0aTbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas puBejeHa B Tabuune 14. B TeueHune cemecTpa MOXKET UCIOIb30BaThCA
100-0annpHast ~ mKajma  MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(HOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

XapakTteprucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TTOJIOKCHHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIIPaBIICHHUS;

— yMeJ0 00OOCHOBBIBACT U apTyMEHTUPYET BBIBHIa€MbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CHCIMAIN3UPOBAHHBIX TOHSATHH.

COTIIMYHO»
(GauTCHO»

— 00y4Jaromuiicsi TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CYUIECTBY WU3JaracT €ro, ONUPasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C IPAKTUYCCKOH JEATSIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIIAJCET CHCTEMOM CIIENHAIM3UPOBAHHBIX TOHATHIA.

«XOpOoLIO»
<Ga4YTCHO»

— o0yyaromuiicss yCBOWJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIara€T €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPATYPHI,

— JIONyCKaeT HEeCYIIECTBEHHbIE OIMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYJHEHUs B NPAKTUYECKOM NPUMEHEHUU 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4dHBIC MTOJOKEHNS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPoOJieM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHUS;

— He GOopMYJIHPYET BBIBOJIOB M 0000IICHU.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeIcTaBIeHb! B Tabuie 15.

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

Kon

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHAMKATOpa

Y4eOHBIM MJIAHOM HEe IPELYCMOTPEHO

Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ass 3aueta / qudd. 3auera

Ne Kon
Ilepeuens Bompocos (3amayd) misd 3aueta / nudd. 3adera
/1 p p (3a1a) A WHJIUKATOpa




1 Onuiure BHEAPEHUE UCKYCCTBEHHOTO MHTEIJIEKTa B ipodeccuonanbHoi | [1K-6.3.1
JeSITeNIbHOCTH

2 OnuimmMre METOIbl peajln3allMi HCKYCCTBEHHOTO HHTEIIEKTA [1K-6.3.2

3 OnumuTe TporpaMMHBIE IPOIYKTHI U SI3bIKK IIPOTpaMMHUPOBAHUE, I1K-6.3.1
MIPUMEHSIEMBIE JIJISl CO3/IaHUsI MHTEIUICKTYaIbHBIX CHCTEM

4 OnuimTe MeToIbl cOOpa JaHHBIX [1K-6.3.2

5 [Tpoananu3upyiite mpobdIeMy OUUCTKH JaHHBIX I1K-6.V.1

6 OnummuTe, Kak TPOXOJUT XPaHEHHUE TAHHBIX I1K-6.3.1

7 OnuiuTe BpeMEHHBIE PsiJibl B TPO(EeCCHOHATLHON AESITEIIbBHOCTH I1K-6.3.2

8 Onwummre peKoMeHIaTeIbHbIE CHCTEMBI B TPO(ECCHOHATBHOM [1K-6.3.1
JeSITeNIbHOCTH

9 [Tpoananu3upyiTe TOCTOMHCTBA MAIIIMHHOTO OOYUYCHHS: OIpeIeICHHE, [IK-6.V.1
Ha3HAuCHHE, KIACCU(PHKALINS METOIOB

10 OnuumTe aropuTM MOCTPOSHHSI MOJIENIA MAITMHHOTO 00yUYeHHS I1K-6.3.1

11 Onuumre MeToibl perpeccun. Kak mpoxoauT olleHKa KauecTBa Moesiei [1K-6.3.2
perpeccun

12 Onummre Metoabl Kiaccupukanuu. Kak npoxoauT onenka kauectBa monened | I1K-6.3.1
Kjaccupukauu ?

13 OnummuTe MeTo bl KnacTepusanuu. OleHKa KauecTBa Moieen T1IK-6.3.2
KJIACTepU3ALUH

14 Uto BBI y3HA PO MAIIMHHOE 3pEHUE B MPOPECCHOHAIBHOM IEATEIBHOCTH 11K-6.3.1

15 Yro BbI y3HAI PO 0a30BBIC METOIbI 00OPAOOTKH M300pasKEHHIA: (DUITBTPBI, [1K-6.3.2
KJIaccU(UKaIys, MX HA3HAYCHUE

16 Uto BBl y3HaJ PO HEHPOHHBIE CETH B MAIIMHHOM 3PEHUU [1K-6.3.1

17 Onuiure, KaK MPOUCXOAUT 00pabOTKa ECTECTBEHHOTO sI3bIKA B [1K-6.3.2
pohecCHOHATbHON ASITETbHOCTH

18 Omnuiute, yto Takoe «Jlemmaruzanus». « Tokennzanusny. «CTEeMMUHDY. [TK-6.3.1
«Hopmanuzanwst». «CrnoBapu». «MopbhoJIoruuecKuii aHamm3y

19 Omnuiute paboTy HEHPOHHBIX ceTell B 00pabOTKe eCTECTBEHHOTO s3bIKA I1K-6.3.2

[lepeuenr TeM [N KypcOBOTO MPOESKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOM pabOTHI
MIpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOTO TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOTHI

Ne i/t

KYpCOBOM paboThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIJIAHOM HE IPeyCMOTPEHO

Bomnpocel s mpoBeneHHsT MOPOMEXKYTOYHOM aTTecTallii B BHJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOITPOCOB JUIsI TECTOB

y Koz
Ne n/mt [TpuMepHBIii IepedeHb BOIPOCOB I TECTOB
WHAWKATOpa

1 Omnpenenure, B KaKyr0 U3 TUX UTP MAIIUHBI [I0KA UTPAIOT HE JIy4dIle I1K-6.3.1

monen?

=IOKep

[IIaXMaThl

IIATKA

cTpaTerus
2 Omnpenenure, B KaKyIo U3 3a7a4 00pabOTKU €CTECTBEHHOTO S3bIKa I1K-6.3.1

KOMIIBIOTEP pelIaeT Xyxke OOJIbIINHCTBA JIFo1ei?
=pacIio3HaBaHUE PEUn




pelIeHre KPOCCBOPAOB
JIMTEPaTyPHBIN EPEBOJI C OJHOTO SA3bIKA HA IPYTOif
MOp(OJIOTHUECKUH aHAIN3

Onuiyre, Kak paboTarOT caMble MOMYJISIPHbBIE AJITOPUTM MAaIIMHHOTO
nepesoza?

= IporpaMMbl 00y4arOTCsl Ha IEPEBEAEHHBIX TEKCTaX, ONPEEIIAIOT
CTaTUCTUYECKUE 3aKOHOMEPHOCTH B IIEPEBOJIE CIIOB, IPEJIOKEHUM,
TEKCTOB

MamuHsl criepBa IepeBOJAT TEKCT Ha CBOM MAIIMHHBIN SA3bIK, 3aTEM
MHTEPIPETUPYIOT HA 3alaHHBIN SA3BIK IIEPEBOJA

Nmeercst OTACNbHBIA aITOPUTM I KaXKI0U Napsl S3bIKOB

I1K-6.3.1

[Ipoananusupyiite cutyanuto: «B konkypce ImageNet yxxe MHOTO JieT
Y4acTBYIOT IPOTpaMMbl, COPEBHYIOIIHMECS B PaCIIO3HABAHUU
n3o0paxeHuil. YtoObl MOOEAUTH, OHU JOJIKHBI Pa3IeIUTh HECKOIBKO
MUJUIMOHOB M300paxkeHuit Ha 22 000 ki1accoB, COBEPILINB MUHUMYM
omu6Ook. Kak yacto ommbaroTcs Tydiine IporpaMMHbIe TPOIYKTHI?»
=NPUMEPHO B 5%, IPEB3OILLIN YEIOBEKA

npuMepHo B 10%, nmpeB3onun yeaoBeka

pUMEPHO B 5%, YEIOBEK MOKA CIPaBIISAETCS JTyUIlle

npuMepHo B 10%, yesioBeK MoKa CpaBJIsIeTCs JIy4lle

[1K-6.V.1

[Ipoananusupyiite cutyanuio: «Coo0I11ecTBO aBBTOMOOMIBHBIX
WHXEHEPOB pa3padoTaio MKaly aBTOHOMHOCTH aBTOMUIOTOB OT ()
(TIOJTHOCTBIO MEXaHUYECKOE YIpaBJICHUE) 10 5 (aBTOMOOHIIb TTOJTHOCTHIO
ynpasisieTcs: 0e3 uenoBeka: HeT HU pyJid, HU nenaieii). Cambie
MIPOJIBUHYTHIE MOJIETTH IPUOINKAIOTCS K TPEThEMY YPOBHIO
aBTOHOMHOCTU. Kak oH onuceiBaeTcs?»

=MalirHa €A€T caMa, HO B HCKOTOPBIX 00CTOSITENLCTBAX MOKET
noTpeOOoBaTh y BOJUTENS B3SITh KOHTPOJb Ha ce0s;

aBTOMOOMJIL CIIOCOOEH Y4aCTBOBATh B ABMIKCHUU JJaK€ B TOM CJIy4dac,
€CJIM BOJAUTENb 3aCHYJ U €T0 HEe pa30yauTh;

YOpaBJICHUCM 3aHUMACTCA JKUBOU BOJUTECIIb, HO MHOTHEC Ba’>XHBIC
GYHKIMH, BKJIIOYAst pyJeHHE U TOPMOKEHHE, aBTOMAaTU3HPOBAaHbI

[IK-6.Y .2

Omnpenenure, 9To HAOIIOAAETCS HA BBIXOE aITOPUTMOB 00pabOTKH
M300paKeHH

=HOBOE U300pakeHHE

KOJIMYECTBEHHBIC XapaKTEPUCTUKU U300paKCHUN
BBICOKOYPOBHEBOE OITMCAaHHE N300PaKEHHS

COBOKYITHOCTh OObEKTOB Ha M300paKeHUHU

[1K-6.3.1

Pacckaxxute, 4TO IPOUCXOAUT C U300paKEHUEM B pE3yJIbTATE
NpUMEHEHHs (UIIBTPa YCUIICHUS BBICOKMX 4acTOT?
=BblJI€JICHUE TPAHMUI]

CTJIaKUBaHHE IIyMOB

YCUJICHHE MEIIKUX JIeTalIeH

MOBBIIIIEHUE KOHTPACTHOCTH N300paskeHHsI

[1K-6.3.2

PacckaxuTe, 4TO MPOUCXOIUT C METKUMH OOBEKTAaMHU Ha N300PaKEHUH
MocCIie MPUMEHEHHUS K HeMy MEMaHHOTO (GUIbTpa ¢ OONBIINM pa3MepoM
sipa CBEPTKU?

= HCUYE3HYT

OylyT CHJIBHO Pa3MBITHI

CUJIBHO KOHTPACTUPYIOTCS

HHUYEro HE MPOU30MUIET

[1K-6.3.1

PacckaxuTe, 4YTO MPOU30MIET, €CIH K H300paKeHUIO MPUMEHUTh

I1K-6.3.2




MeIMaHHBIN (QUIBTP CO CIUIIKOM OOJIBIIMM SAPOM CBEPTKU?
=IHCIEepCUs IIIyMOB Ha U300pakKeHUU YMEHbIIUTCS

JHCTIEPCHUs IIIyMOB Ha U300paKEHUH YBEIUYUTCS

Ha M300pa)KEHUU MOSBATCS JONOJHUTEIbHBIE IIYMOBBIE TUKCEIH

10

Onpenenure, kKakoi GuIbTp obmamaeT 3pPexTom coxpaHeHus rpaHull?
=MeauaHHbBIN

l'aycca

Jlannaca

Cobenst

[1K-6.3.1

11

Omnpenenure, Kak Ha3bpIBa€TCS MPEe0Opa3oBaHUE U300PAKEHUS, €CITU IS
pacyera s[pKOCTH KaXJJ0ro MUKCENS UCIOJIb3YIOTCS IPKOCTH COCEIHUX C
HUM ITHKCEICH?

=J0KaJbHBIM

TOYEYHBLIM

rj100aJIbHBIM

aJalTUBHBIM

I1K-6.3.2

12

Omnpenenure,kakas 3ajada 3aKII04aeTCs B pa30MEHIH BEIOOPKU
n300pakeHUI Ha CX0XKHE (110 CoiepKaHuIo)?
=kyaccuukanus

KJIaCTEepH3alHsI

CerMEHTAIUs

perpeccus

[IK-6.3.1

13

[Mpoananm3upyiite 3ampauy: «Jls pemeHus KiaccuGuKanuy moryIeHo
snauenue AUC=0.5»1. DddexTusen nmu knaccuduratop?

=net, AUC n0omxeH cTpeMuTthes K 1

Het, AUC nomxeH ctpeMuthbes K 0

na

[IK-6.Y.1

14

[Tpoananusupyiite 3agauy: «Mcxoauble nanHble coaepxkat 10
00BbekTOBY. CKOJIBKO Ki1acTepoB Oy/ieT Ha § 11are uepapxXuieckon
arjaoMepanuu?

=3

4

2

1

[IK-6.Y .2

15

[Ipoananusupyiite 3anauy «IMeOTCA BEKTOpa, OMUCHIBAIOLIME JIBA
oowekra vl =(1,2,3), v2 =(2,2,2)». Haiitu paccrostHe MUHKOBCKOTO

Mexay oobekTamu JiIs r=3. OTBET OKPYIJIUTh JJO COTHIX
=1.26

[IK-6.Y.1

16

[Tpoananusupyiite 3aaauy «Jlanbl 1Be perpeccuu ¢ Ko3ppuueHTaMmu
nerepmuHanuu -0,85 u 0.85». Kakas perpeccust npeanodYTuTeabHee ¢
TOYKH 3pEHUS aJIeKBaTHOCTU?
= ¢ koo durmenTom aerepmuHanuu 0.85
¢ ko3 dunuentrom gerepmunaanun -0.85
00e aJieKBaTHbI
o0e Hea/IeKBaTHbI

[IK-6.Y.2

17

[Ipoananu3upyiite 3amady: «JlaH BEKTOp peaIbHBIX 3HAYEHUI OTKJIMKA
Y=(2,2,3) u BexTop npenckazanuii Y_pred = (1,2,1)». Paccuurats
omnOoky MAE ¢ okpyrieHueM 10 JByX 3HaKOB

1,00

[IK-6.VY.1




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAIL, pernameHTUpyrOIIMX NOPSAAOK MU IPOLEAYpY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTalui 00ydaromuXcs
I'VAIL

11. MeTO,Z[I/ILICCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCIHHUITJIMHBI

11.1. MeTtoauueckre yKa3zaHus [ OOYYarOIIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKOoe W SCHOE H3JIOKEHHE y4eOHOro marepuaia. HasHaueHne COBpEMEHHOH JIEKIMU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUsS, HOBEUIINX
JOCTHKEHUI HaydyHOW MbIcTU. B yueOHOM mpoliecce JIEKIHsS BBIIOIHSAET METOJ0JOTHYECKYIO,
OpPTraHHU3aAIMOHHYI0 U WHPOpMAIMOHHYIO (PyHKIMU. JIKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3ynabTaThl IPU OCBOSHUHU 00YUYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBA3AHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHON TEME;

— TIOJyY€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pasBuUTHE NPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE MHTEpeca, HE0OX0AUMOTO Ul CAaMOCTOSATEIbHOU paboThI;

— TIOJy4YyeHUE 3HAHUUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACISTH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopmyarpoBKax);

— TIONy4YeHHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIeKUMOHHBIA ~MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl CIIAiIoB U
WCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIEHUU KOPOTKUX JHCKYcCUH 00
O0COOEHHOCTSX MPUMEHEHUSI OT/AETbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKkTypa npeocTaBiaeHUs JEKIIMOHHOTO MaTepHraa:

— JIEKIIMH COTTIacHO pazzaenam (Tadi.3) u Temam (Tabdn.4).

11.2. Metoauueckue yka3zaHus Uisi OOydYalOMIUXCS O TPOXOXKACHUIO MPAKTHUUYECKUX
3aHATHI

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX ()OpPM OpraHU3alHMH y4eOHOTO
mpoIiecca, 3aKJIFOYArOIIasCsl B BHITOJIHEHUH O0YYAIOIIMMHUCS TI0]T PYKOBOJICTBOM TPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1ENbI0 YCBOEHHUS HAYYHO-TEOPETHYECKHX OCHOB YyueOHOM
JTUCIUTITMHBI, MPUOOPETEHUSI YMEHUI U HaBBIKOB, OIIBITA TBOPUYECKOM JACSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS U 00YYaIOIIErocs sIBIsIeTCS MPUBUTHE 00yYarOIIUMCS
YMEHHUH U HaBBIKOB MPAKTUYECKOU IESITEILHOCTH MO U3Yy4aeMOU TUCIUILIINHE.




[Inanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYaAIOUTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, yriayOsieHue, paclidpeHHe M JAeTajiu3alus 3HaHWW TNpU PelIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4yeOHOM
JUCIUILINHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUN JJIs
BBITIOJTHEHMS 3aJJaHUI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaJIbHON (GopMm
00y4eHwusI.

Y4eOHO-METOANUECKOE [TOCOOHE B U3JaHHOM BHUE

Crenamkuna A.C., I'yiuuna E.A., ®posioBa E.A. OCHOBBI HCKYCCTBEHHOT'O MHTEJIJICKTA
B IPOeCCHOHATBHOM IeATENFHOCTH : yueOHO-MeTonnueckoe nocooue — CI16: I'VAIL — 110 c.

11.3. Meroauueckue yka3aHus sl OOyYarOIIMXCS IO BBIIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPAaTOPHBIX paboOT OOyYaromMHCS [OJDKEH YIIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenue nabopaTopHbIX paboT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHUI.

BeinonHenue 51abopaTtopHbBIX paboT 0O0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpeNeisieMoil ydeOHbIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyoIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKLUSX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 3y4aeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00OpaTOpHBIM
000pyI0BaHHEM U TPUOOPaMHU.

3agaHue K BBINOJTHEHHUIO J1a00paTOpPHOil padoThl BbIIACTCS MIPENOJABATENIEM B Havale
3aHATHSI B COOTBETCTBUH C TUIAHOM 3aHATHH. Tembl 1abopaTopHbIX pabOT MpUBEIAEHBI B Ta0II. 6
JAaHHOW IIPOrPaMMBI.

Brimonnenue nabopaTopHOI paboThl COCTOUT U3 TPEX ITAIOB:
—  aHAJIUTUYECKOTO;

— pacuyeTHO-rpauIecKoro;

— KOHTPOJIBHOTO B BUJE 3alllUThl OTYETA.

CrtpykTypa u opma oTueTa 0 1a00paTopHOM paboTe
Obs3amenvHo 015 3anoIHeHUs NPenooasamenem

TpebGoBanust Kk 0popMIIEHHIO OTYETa O TabOpPaTOPHOU paboTe

Otuer o mabopaTopHO paboTe NOKEH COAEpPKATh: TUTYIBHBIN JIMCT, OCHOBHYIO YacTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHUH.

Ha mumynonom nucme IOIKHBI OBITH yKa3aHbl: Ha3BaHUE [UCIUIUIMHBI, Ha3BaHHE
nabopaTopHOW pabOThl, (aMUIMg W WHUIMATIBl TpernojaBarens, (aMuiIdsg W WHUIIAAJBI
CTyJIEHTa, HOMEpP €ro yueOHOMU TPYMIIBI U J1aTa 3alIUThl paOOTHI.




OcHognass uacmes JODKHA COJEp)KaTh 3aZlaHue, pPe3yJbTaThl JKCHEPUMEHTATbHO-
NPaKTUYECKON paboThI, paCYeTHO-aHAIUTUYECKHE MaTePHUaIbl, TUCTUHT KOAA/CKPUH dKpaHa.
Bu1600s1 10 iposienaHHON paboTe AOKHBI COAepkKATh OCHOBHBIE Pe3yJIbTaThl 10 paboTe.

TpeGoBanus k 0popMJIEHUIO 0OTUETA 0 J1a00PATOPHOI padoTe

TuTynpHBINA JUCT OTYETA TOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM qokymenrtaruu ['Y AIT https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBHUHU C
I'OCT 7.32-2017. TpeGoBanusi TpUBEIACHBI B CEKTOpe HOpMaTUBHOW mokymeHTanuu ['YAII
https://quap.ru/standart/doc

[Ipu popmupoBaHUM CIIHMCKA UCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHHsI CIIMCKAa MCTOYHHKOB
NPUBEICHBI B CEKTOPE HOpMaTHBHOM nokyMmenTanuu I'Y AL https://guap.ru/standart/doc

11.4. Metoauueckue yKa3aHus sl OOYYarOIIUXCS M0 MPOXO0KACHUIO CAMOCTOSATEIbHON
paboTsl

B xoze BBIMOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUAIOLIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jiis oOywarommxcsi 1Mo 3a09HON (opMe OOyYCHHs, CaMOCTOsATEIbHAs padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, y oOywarorierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHKUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B TNepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH ITOBBIIICHHS
pohecCHOHANBEHOTO YPOBHSL.

MetoauueckumMl ~ MaTepuaiaMy,  HAlpaBIBSIIOIIMMHM  CaMOCTOSATEIbHYIO  paloTy
00y4aromuxcsl, SBISIOTCA:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;

— Kypc B LMS.

11.5. Metoauueckre yKa3aHus [UIsl OOYYAarOMIMXCS TIO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texymuii KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBaeT KOHTPOIb KadyecTBa 3HAHUI
00y4aromuXxcsi, OCYIIECTBIIEMOTO B TE€YEHHE CEMECTpa C IIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCITUTIAHBI.

B teuenune cemectpa CTyI€HTHI

—  3alMINaroT J1a0opaToOpHbIE U MPAKTHYECKHUE PadOThI;

—  BBITIOJIHSIOT TECTUPOBAHUS IO MaTepuajaM JIeKIuu B cpeae LMS.

J171s TeKyIIero KOHTPOJIS YCIIEBAEMOCTH UCTIONB3YIOTCS TECTHI.

11.6. MeTtoauueckue ykazaHUs Ui OOYYarOIIUXCS MO MPOXOXKICHUIO MPOMEKYTOTHOMN
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarONIMXCs — NPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTOqHBIX U OKOHYATCJIIbHBIX peSy.TII)TaTOB 06y‘-IGHI/ISI 10 JUCIUIIJINHE. OHa BKJIFOYACT B
ceOs:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MOJYUYECHHBIX OOYYAOUIMMCS B XOJI¢ U3yUCHHUSI
y4eOHOM TMCUUIUIMHBI B LIEJIOM UJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OLIeHKa 3HaHUMN
00yJaromuMcsl IO OT/CIBHBIM pa3jiesiaM JUCIUILUIUHBI C aTTECTAIIMOHHON OLEHKOW «3a4TEHO»
WJIH «HE 3a4TEHO».
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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