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AHHOTaUA

Hucuummaa  «OCHOBBI  MCKYCCTBEHHOTO  WHTEIIEKTa B IPO(ECCHOHATLHOM
JESTENIbHOCTI» BXOAUT B 00pa30BaTENIbHYIO MPOTpaMMy BBICIIErO 00pa3oBaHUS — MPOrpaMmy
OakamaBpuaTa IO HANpaBICHUIO TOATOTOBKM/ crenuanbHocTd 27.03.05 «HHOBaTHKAY
HampaBlieHHOCTH «/HHOBalMK ¥ yIpaBlI€HHE MHTEUIEKTYaJIbHOH  COOCTBEHHOCTBHIOY.
Jucuummna peanuzyercs Kadeapoit «Neby.

JlucuuniuuHa HalejaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMIIETEHIUI:

YK-2 «CrocobeH ompeneisaTh Kpyr 3ajad B paMKax TOCTaBJICHHOW IIEJIM M BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB 1 OTPAHUYEHUI»

I[IK-10 «CnocobeH TUpPUMEHATh TEXHOJOTMH HUCKYCCTBEHHOTO HMHTEIUIEKTa B
PO ECCHOHAIBHON JEATEITHHOCTI

CopepxaHue IUCIHMILUTUHBI OXBaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
HaIpaBJICHUSMH HCCICIOBAHUN B 00JIaCTH TEXHOJIOTHI NCKYCCTBEHHOTO MHTEIUIEKTA; METOIaMHU
U HMHQOPMALMOHHBIMU TEXHOJIOTUAMHU, TNPUMEHSIEMBIMU MJsl PEIIeHUs MpodecCHOHATbHBIX
3a/1a4; paboTOH C JaHHBIMU, OOJIIIMMH IaHHBIMH; OCHOBaMH pa3padOTKU aJrOPUTMOB PELLICHUS
U OLEHKM KayecTBa peIleHHus 3a7ad METOAaMH MAallMHHOTO OOy4YeHUs, MalIMHHOTO 3pEHUS,
00pabOTKH €CTECTBEHHOTO SI3bIKA U JIP.

[IpenogaBanrie AMCHMILIUHBI TPEIyCMaTpUBAeT CleAyomue (QOpMbl OpraHHU3aINH
y4eOHOrO mpolecca: Jekyuu, J1abopamopuvle pabomvl, CAMOCMOSAMENbHAs paboma
ooyuarowe2ocs, KOHCYIbmayuu.

[IporpamMMoll AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJIS: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTalus B popme 3ayera.

OO0mast TpyA0eMKOCTh OCBOSHUS JHMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3pIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIHLTATOB OOYUCHHUS 11O JUCIUTLIIHE

1.1. [lenu npenojiaBaHus TUCIHUILUIMHBL. MOJyY€HUE CTYJEHTAMH HEOOXOAMMBIX 3HAHUN
JUTSE. IPUMEHEHUST METOJI0B MH(MOPMAIMOHHBIX TEXHOJIOTUA M UCKYCCTBEHHOTO HHTEIUICKTA B
npoecCHOHANBHOM /EATEeIbHOCTH, 3HAKOMCTBO C aJrOpUTMaMU MAIIUHHOTO OOy4YeHHS,
OIICHKOW Ka4ecTBa PEHICHHWH 3a7a4 MAalIMHHOTO OOYyYeHHWs, MAIIUHHOTO 3pEHUS U Jp. 3371a4 B
00JacT HMCKYCCTBEHHOTO HHTEIJICKTa; OCBOCHHE 0a30BBIX TEXHOJOTHH HCKYCCTBEHHOTO
WHTEIJICKTa

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

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

B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPhI X JOCTHXKEHUS MPUBEICHBI B
tabiuue 1.

Tabnuna 1 — [lepeuenb KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Konu
Kareropus (rpymnma) Kon n nanmMeHoBaHMe UHIUKATOPA JOCTUXKEHUS
HaMEHOBaHUE
KOMIIETEHI[NHA KOMIIETEHIIUN
KOMIIETEHIINHU

VYK-2 Cnocoben
OIIPEETATh KPYT
3a7a4 B paMKax
NIOCTABJICHHOU II€JIH
U BBIOMpATH

ONTUMAaJbHbBIC VK-2.3.2 3HaTh I€UCTBYIOIIEE 3aKOHOAATEIbCTBO
YHuBepcanbHbIC
CIIOCOOBI X Y TIPABOBBIC HOPMBI, PETYIHPYIOIINE
KOMIIETEHIINU
pelieHus, UCXoAsl U3 | Mpo(dhecCHOHANBHYIO 1eATeIbHOCTh
JIEHCTBYIOIUX
MIPaBOBBIX HOPM,
AMEIOIINXCS
pecypcoB u
OrpaHUYECHUN
T1K-10.3.1 3HaTL O0a30BBIE TEXHOJIOTUHU
HMCKYCCTBEHHOTO MHTEIUIEKTa, OCHOBHBIE
QITOPUTMBI MAIIIMHHOTO O0YUEHUsI, METOIbI
OIICHKHU TOYHOCTHU PEIICHUS
TIK-10.3.2 3HaTh METOABI MMUTAIIMOHHOT'O
MOJICITMPOBAHUS
T1IK-10.VY.1 ymers 00pabaTeIBaTh
I1IK-10 Criocoben y p ’
BHU3YaJIM3UPOBATh U AaHAIU3UPOBATH JIAHHBIE
MIPUMEHSATD
X HOTOMI [IK-10.Y.2 ymeTh npUMEHATh CTaHJapPTHbBIE
[TpodeccuonanbHble QITOPUTMBI MAIIMHHOTO OOyUYEHUS,
HCKYCCTBEHHOTO

KOMIIETEHIIUH KOMIIBIOTEPHOT'0 3peHus1, 00paboTKu
MHTEJJIEKTa B .
., | ecTeCTBEHHOTO s3bIKa Ha 6a3e aHATUTHYECKON
npodeccuoHaNbHOMI
I1aTGOPMBI U/WIH SI3BbIKA IPOTPAMMUPOBAHHS
JeSITEIIbHOCTH
Python
[1K-10.B.1 B1aneTh HaBbIKAMU PEIICHUS
MPAKTHYECKHUX 33/1a4 C TPUMEHEHUEM
TEXHOJIOTHI UCKYCCTBEHHOTO UHTEIIEKTA,
MIPUMEHEHHUSI AITOPUTMOB MAIITUHHOTO OO YYECHHS
Y OLIEHKH TOYHOCTH UX pa0OThI; MPUMEHEHUS
aHaiTH4eckux miaargopm, Bl unctpymeHToB u




ap.

[1K-10.B.2 B1aneTh HaBbIKAaMU TPUMEHEHUS
UMUTAIMOHHOTO MOJICIUPOBaHUS (PU3UIECKUX U
TEXHOJIOTHYECKHUX MPOIECCOB

2. Mecro nucuurunHbl B cTpykType OI1
JucnurmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMHUCS
[IPU U3YYECHHUH CIICTYIOUIUX TUCIMILUINH:
— MaremaTuka. AHaTUTHYECKass TEOMETPUS U JIMHEHHas anredpa
— Maremaruka. Teopust BEpOSTHOCTEH U MaTEMaTHYECKas CTaTUCTUKA
— Marematuka. MaTeMaTu4ecKuil aHaIu3
— AJroputrmuzanus U NporpaMMHUpPOBaHUE
— Hudopmarnka
— HWHrennekryanbHas 00paboTKa HIKCIIEPUMEHTATBHBIX PE3yJIbTaTOB
— Iudposas meTposorus
3HaHus, TOJYYCHHbIE NPU M3YyYEHWHM MaTepuaia JaHHOW JUCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYEHHE, TAK U MOT'YT HUCIIOJIb30BATHCS MPU U3YYEHUU APYTUX JUCLHUILINH:
— MeToabl SKOJOTUYECKOTO aHATU3a MPOEKTOB
— ABTOMAaTU3UPOBAHHBIC MPOU3BOJICTBEHHBIE CUCTEMBI
— Meroapl cOIMATBHO-3KOHOMUYECKOTO MMPOTHO3UPOBAHUS

3. OObeM u TpyI0eMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUTIIINHBI

TpynoeMKocTh O
Bun yuebnoii paboThl Bcero ceMecTpam
Neb
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npaxmuueckoilt n0020moeKu 17 17
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:

nexiuu (JI), (dac) 17 17

npakTudeckue/cemunapckue 3anarus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 34 34

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

HK3aMeH, (Jac)
Camocmoamenvnas padboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3ager, sx3amen (3auer, Judd. 3ag, | 3Bauer 3auer
DK3.%*%*)

Fx

IIpumedanue: xaHIUAATCKHI SK3aMeH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpepnenenne TpyI0€MKOCTH JTUCIUTUINHEI 110 Pa3/ieiaM | BUAaM 3aHATHHN.
Pa3nensl, TeMbl AUCHUTIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOmuIIe 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBbI AUCIUITIIMHEI Jlexwmn | T13 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Pazmen 1. MckyccTBeHHBIN MHTEIUIEKT: MPUMEHEHNE B 2 5

po(heCCUOHATBHOMN IEATEILHOCTH

Paznen 2. OcHOBBI MAIIMHHOTO OOYYCHUS
Tema 2.1 Obpabomka Oanubix 7 26 30
Tema 2.2 I[Tocmpoenue modenu. Oyenka mouHoCcmu Mooeiu
Tema 2.3 [Ipumenenue mooeneil MAUWUHHO20 0OYYeHUs

Pazngen 3. MarmunHOE 3peHue
Tema 3.1 Mawunnoe 3penue 6 npogeccuoHarbHoU 4 4 10
desmenvHocmu. Obpabomxa uz0opadiceHu

Tema 3.2 Hetiponuvie cemu 6 MauiuHHOM 00y1eHuU

Paznen 4. O6paboTka €CTECTBEHHOTO SI3bIKA

Tema 4.1 Ocnosuvie 3a0auu. Cunmakcuveckuii U
Mopgponoeuneckutl ananus 2 4 7
Tema 4.2 Heitiponnvle cemu 015 00pabomku ecmecmseHH020
A3bIKA

Pazmen 5. TexHOMOTMM MCKYCCTBEHHOTO WHTEIUIEKTA B
MPOMBILIEHHOCTH

Tema 5.1 Hnmennexmyanvhvie asmomMamuzuposanuvie u 2 5
pobomuU3UpPOBAHHBLE CUCMEMbI

Tema 5.2 Aodoumusuvie mexHoaOcUU U UMUMAYUOHHOE
MOoOenupoganue

HUroro B cemectpe: 17 34 57

Hroro 17 0 34 0 57

[IpakTuueckass MOArOTOBKA 3aKJIOYAETCSI B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumei
IpoQeCCUOHATBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pas3iesoB ¥ TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Tab6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 HckyccTBeHHBIH MHTELIEKT: IPUMEHEHHe B
npodeccuoHAILHOM e TeJIbHOCTH
Tennenunu g poBoit s3xoHoMuKU. OOIIas XapaKTepUCTUKA
WNunyctpuu 4.0, nonstue undpooii TpaHchopmaimu.
Omnpenenenne HCKYCCTBEHHOTO HHTEINIEKTa. MIHTeIeKTyanbHbIe
MIPWJIOKEHNUS U1 HAyYHBIX UCCIIEJOBAaHUI, IPON3BO/ICTBA,
yIpaBieHUs NPeANpUsITUEM, YITPABICHN KaueCTBOM U OM3HeC-
npoueccamu. COBpeMEHHBIE METO/IbI PEATTU3ALIUN
MCKYCCTBEHHOI'0 MHTEIIEKTa: IHTepHeT Belen,
pPEKOMEHaTeNIbHbIE CUCTEMBI, aHai3 TaHHbIX, DigData,
o0JiauHble TEXHOJIOTUH, aJIUTUBHBIE TEXHOJIOTUHU, BUPTyaJIbHAs
U JIOTIOJIHEHHAs! peajibHOCTH, Os1ok4eiiH. [IporpammHble

IIPOJTYKTHI.

2 OCHOBBI MAIIMHHOTO 00Y4YeHHS
Tema 2.1. Obpabomka dannbwix.
[Tpob6aembl KauecTBa U OYUCTKH JaHHBIX. MeTo sl cOopa




JTaHHBIX. AHAJIN3 JaHHbIX. [lapcuHr. AHanmuTHYeCKue
iatdopmser: Tableau, KNIME, PowerBI. TTocrpoenne
JIandop 0B, BU3yaau3alus JaHHbIX. bUOIMoTeKn sS3bIka
nporpammupoBanus Python

Tewma 2.2. I[locmpoernue modenu. Oyenka mouHocmu mMooenu
MeTo1p1 MaIIMHHOTO 00y4YeHUs. ba30BbIe alrOpUTMBI pEIICHUS
3aJ1a4 perpeccu, kiaccupukaluy 1 Kiactepusanuu. MeTpuku
KavecTBa. SI3piku nporpammupoBanus (Python) u
aHAIUTUYECKHUE MIATGOPMBI ISl pealh3aliy aJropuTMOB
(KNIME)

Tewma 2.3. Ilpumenenue mooeneti MAuuUHHO20 00)YeHUs.
[TpuMeHeHre METOIOB MAIIMHHOTO O0YYCHHUS B
npodeccuoHaNbHOM e TeIbHOCTH. 3HAKOMCTBO C BPEMEHHBIMU
psAIaMu, peKOMEHAATeNIbHBIMU cucTeMaMu. Bo3mokHOCTH
oubmorek Python (Sklearn) u ananuruueckux miardopm

3 MaimuHHOe 3peHne

Tewma 3.1 Mawunnoe 3penus 6 npogheccuonanrbhol
desimenvrocmu. Obpabomka u300paxceHuti

3anaun MammHHOTO 3peHusi. O0paboTka u300paxeHui
(unbTpeL, KIaccupuKas, 001aCTh TPUMEHEHUS )

Tema 3.2 Hetiponnvle cemu 6 MawuHHOM 3peHuUl.
Heiiponnsie cetu. [IpuHiun paboTbl HEHPOHHBIX CETEH,
OCHOBHBIE 3a/1aull. HelipoHHbIE ceTu, MpUMEHsIEMbIC B
KOMITbIOTepHOM 3peHuu. bubnmoreku TensorFlow, PyTorch.

4 O0padoTKa ecTeCTBEHHOI'0 A3bIKA

Tema 4.1 Ocnosnvie 3a0auu. Cunmaxcuieckuil u
Mopghonocuveckull aHanuz

3ajaun aBTOMaTU4YeCKOM 00paboTKHU TekcTa. JlemMMaTuzarusi.
Tokenuzanus. Cremmunr. Hopmanusanus. CioBapu.
Mopdonornueckuii aHanm3

Tema 4.2 Hetiponunvie cemu 0115 06pabomxu ecmecmeenHo2o
A3bIKA

HeiiponHsie cetu 11 00pabOTKU €CTECTBEHHOTO S3bIKa,
OCHOBHBIE T'OTOBbIE OMOINOTEKH, MPUHIMI padboThl. bubnnotexn
TensorFlow, PyTorch.

5 TexH0JIOrMU MCKYCCTBEHHOT0 HHTEJLJIEKTA B
NPOMBIILICHHOCTH

Tema5.1 Humennekmyanvuvie asmomamusuposannvie u

PObOMU3UPOBAHHBIE CUCTNEMDI.

Brenpenue aBToOMaTH3MPOBAHHBIX CUCTEM Ha MPOU3BOJICTBE.

BupTtyanpHas cpefa B ynpaBlieHUU pOOOTU3UPOBAHHBIM

KOMILTIEKCOM. Y TaJICHHBIE TEXHOJIOTHH KOHTPOJISI M yIIPaBICHUS

POOOTU3UPOBAHHBIM KOMIUIEKCOM. OONayHbIe TEXHOJIOTHH,

OyokueliH. BupTyaibHast 1 1OMOJIHEHHAs peaTbHOCTh

Tema 5.2 A0oumugnsie mexnonrocuu u UMUMAYUOHHOE

Mooenuposarue

Coznanue mojneneil. AIIUTUBHOE POTOTUIIHPOBAHUE.

AZITUTHBHOE TTPOU3BOACTBO M €TO OPTaHU3AIINS.

WNHTennexTyalbHble CUCTEMbI KOHTPOJIS KaueCTBa MPOAYKIIUH.

NMutanmoHHOe MOIETMPOBAaHUE TEXHOJIOTHYECKHUX MTPOIIECCOB

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL




TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHS U UX TPYJOEMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUUYECKUX | TpPymOEeMKOCTb, |IPaKTUYECKOM |pasjieia
/o 3aHATHI 3aHATHAN (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb NPUBECHBI B Tabmuile 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | IPaKTHUECKOH | pasiea
/o (gac) MMOATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 6

1 ITonck maHHBIX 4 2 2

2 Busyanuzanus ganssix, Bl ananutuka 4 2 2

3 O0paboTKa 1 aHaIKU3 JaHHBIX B Python 4 2 2

4 Pemenue 3amgau kinaccudukanuu 4 2 2

5 Pemenue 3amau perpeccuu 4 2 2

6 Pemienue 3agauu kiiactepusanumn 4 2 2

7 Bpemennbie psib 2 1 2

8 Krnaccudukanus nzobpaxeHuii MarmHHOTO 4 2 3

3penus B Python
9 WurennexryanbpHas o0paboTKa TEKCTa 4 2 4
Bcero 34 17

4.5. KypcoBoe npoekTupoBaHue/ BBITIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabnuna 7 — Bunbl caMmocToATeIbHON PabOTHI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosTensHO# paboTh
qac qac
1 2 3

M3y4eHne TeopeTHIecKOro MaTeprana 10 10
qucuuriaHbl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 40 40
— TIOJITOTOBKA OTYETOB I10 JIAOOPATOPHBIM




paboram
- BBIITIOJTHEHUE TECTOB

[ToaroroBka K MpOMEXKYTOUYHOM
arrectaiuu (I1A)

Bcero: 57 57

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl JUISi CAMOCTOSTEILHON PadOThI OOYYAIONIMXCS YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHpb nevaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeIeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp bubnuorpaduyeckas ccoiika / URL ampec Konnuectso
3K3EMIUISIPOB B
Ooubnuoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISIPOB)

https://znanium.com/c | Hlanupo JI., Crokman J[)x. KommbiotepHOe 3peHue:
atalog/document?id=3 | Yuebuux — BMHOM, 2020. — 763 C.
58712
https://e.lanbook.com/ | Censukun B.B. KommnbrotepHoe 3penue. AHAIH3 U
book/173806 obpaboTka u3obpaxenuii. — M3mgarenbctBo «Jlauby, 2021. —

152 C.
https://e.lanbook.com/ | Octpoyx A.B., Cypkosa H.E. CrucTeMbl HCKYCCTBEHHOTO
book/176662 nHTeINIekTa. — M3matenbcTBo «Jlaney, 2021. — 228 C.
https://e.lanbook.com/ | Ilensxosa T.I'., Baitamreitn FO.B. Moxgenn u MeTOIbI
book/157579 HCKYCCTBEHHOTO HHTEIJIEKTa: ydeOHOe mocooue. —

Cubupcknii @enepanpublii Yausepcuret, 2019. — 116 C.
004 Crenamkuna A.C., I'ymuna E.A., ®ponosa E.A. OcHOBBI 5 9k3 (BM)
Cc79 MCKYCCTBEHHOT'O MHTEIJIEKTA B MPO()ECCHOaHTHOMN

JEeSITeIBHOCTH : yueOHO-MeToanueckoe nocooue — CII6:

I'VAIL. - 110 c.
004 Crenamkuna A.C., Oxpenunos B.B., ®ponosa E.A. Ocuosel | 5 3x3 (BM)
Csl1 MCKYCCTBEHHOT'O MHTEIIJICKTA B MPO(ECCHOAHTHON

JesiTebHOCTH : yaebnoe nocodue — CI16: TYAIL — 153 c.

7. IlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
[Iepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(OPMaIIOHHO-

TeHeKOMMYHHKaHHOHHOﬁ CEeTn

npuBeseH B Tabmuie 9.

«IHTepHET», HEOOXOMUMBIX JUISI OCBOCHUS JAUCIUILUTHHBI

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OO0pPa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»

URL anpec

HanmenoBanue

https://arxiv.org/

arXiv Hayumslii skypHaI ¢ TOCIETHUMH JOCTHKEHHSIMH B
00J1aCTH UCKYCCTBEHHOT'O UHTEIJIEKTa

https://www.kaggle.com/

Cucrema opraHu3alny KOHKYPCOB 1O UCCICAOBAaHHUIO
JaHHBIX

https://github.com/

Be6-cepBuc ans xoctunra I T-npoekToB



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.co | HoyrOyk ot ['yrin asnst paboTer
m/notebooks/welcome.ipynb?hl

=ru
https://jupyter.org/ HoytOyk st paboThI
https://scikit-learn.org/stable/ | bubnnoreka sklearn
https://matplotlib.org/ bubnnoreka matplotlib

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEeMOTO TMPH OCYIIECTBICHUN
00pa30BaTeNLHOTrO Mpolecca M0 AUCLHUILINHE.
[lepedyeHp UCIONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne i/ HaunmeHnoBaHue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIlecca Mo JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmeHnoBaHue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

Ne HanmeHoBaHMe cOCTaBHOMN 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

MynsTuMeaniiHas JEKIIUOHHAS ayIUTOPHS

JlaGopaTopust ICKyCCTBEHHOTO MHTEIUIEKTa U IIUPPOBHIX

. 13-13 BM
TEXHOJIOTHI B METPOJIOTUU

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluH
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIIH

Bug HpOMC)KyTO‘-IHOﬁ aTTeCTallnuu HCpC‘-ICHB OLICHOYHLIX CPCACTB

3auer Cnucok BOIpOCOB;
TecTtsr;
3amaun.

10.2. B kadectBe KpUTEpUEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4JarouMMHCs MPUMEHseTCsl 5S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS



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/

100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHCTEMbl  YHUBEPCUTETa,  IpaBHUIIa
UCTIONIb30BAHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUI

OI1eHKa KOMITETEHIUN

5-0ayuipHa IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEILHO U TPAMOTHO €r0 U3JIaracr;

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

«OTJIIHOY o
GAUTCHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC TOJIOKEHUS C TMPAKTHUYECKOM
JESTEIbHOCTHIO HApaBICHUS;
— yMesi0 000CHOBBIBAET U apIrYMEHTUPYET BBIIBUTAEMbIC UM UJIEH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOMH CIIeMaTN3UPOBAHHBIX TOHSITHH.
— 00yJaromuics TBEPIO YCBOWII MPOTPaAMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, Onupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATypPhL;
OPOLLOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
p — YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAeSITeIbHOCTHIO
«BAUYTCHO»
HaIPaBIICHUS;
— apryMEHTUPYET HAYIHBIC TIOJIOKCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHUS;
— BJIaJICET CUCTEMOM ClelaIn3uPOBAHHBIX TOHSITUH.
— o0yyaroluiicss YCBOMJI TOJIBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMOKN M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— UCTIBITHIBACT 3aTPYAHEHHS B MPAKTUYECKOM IPUMEHEHUH 3HAHHMA
«BAYTCHO»
HaIPaBIICHUS;
— c1abo apryMeHTHUPYET HayIHbIC TTOJI0KEHNUS,
— 3aTrpynHsieTcst B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YaCTUYHO BJIAJICET CHCTEMOM CIeIMaTu3UPOBAHHBIX MTOHITHA.
— oOyyarolmuiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIICCTBCHHBIE  OMMUOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIHLHOY .
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aUTCHO»

— MCIIBITBIBAET TPYIHOCTH B MPAKTUUECKOM IPUMEHEHNHU 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

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

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Ne n/mt Ilepeuenp BonpocoB (3a7au) i SK3aMeHa A
UHIMKaTopa
Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejpacrapieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
Kon
Ne n/m [Iepedyens BonpocoB (3a1au) 11 AUQ. 3adera
P P (samas) moust UHIMKaTopa
1 BHenpeHne uCKycCTBEHHOI'O MHTEIIEKTa B TPO(eCcCHOHAIbHOM YK-2.3.2
NEeATEILHOCTU T1IK-10.3.1
2 Mertozpl peain3alii UCKYCCTBEHHOI'O MHTEIIEKTA [IK-10.3.2




[TporpaMMHBbIe TPOIYKTHI U SI3bIKK IPOrPaMMUPOBAHUE,
MIPUMEHSIEMBbIE JJI CO3/IaHUSI MHTEJUIEKTYaJIbHBIX CUCTEM

4 MeTtopl cOopa JTaHHBIX

3) [IpobGnema ounCTKU JaHHBIX

6 XpaHeHUE JaHHBIX

7 Bpemennsbie psizibl B IpoecCHOHATBHON IEATEIIbHOCTH

8 PexoMenaarenbHble CUCTEMBI B TPOGECCHOHATILHON JesITeIbHOCTH

9 MainnHoe o0ydeHue: onpeenenue, Ha3HaueHue, KiaccupuKkanus
METOJIOB

10 AJTOPUTM MTOCTPOSHHUS MOJIETH MAIIMHHOTO O0y4YeHUS

11 MeTtobl perpeccun. OLeHKa KauecTBa MOJIENIEN perpeccun

12 Mertoap! knaccudukanuu. OneHKa KadyecTBa Mojiesiel Kiiaccudukanum

13 Mertoap! knactepuzanun. OIieHKa KauyecTBa MOJIeNIeH KIIacTepu3aliiuu

14 MarmmmHHoe 3peHue B Tpo(hecCHOHATBLHON ACSTEIhHOCTH

15 bazoBbie MeTO1bI 00PaOOTKH M300paKeHUH: (DUITBTPHI,
KJIacCH(UKAIUs, NX HA3HAUCHUE

16 HelipoHHble ceTH B MallIMHHOM 3pEHUU

17 O06paboTKa eCTeCTBEHHOTO SI3bIKa B MPO()ECCHOHAILHON AEATEIbHOCTH

18 Jlemmaruzanus. Tokenusanusa. Ctemmunr. Hopmanuzamnus. Cnosapu.
Mopdonornueckuii ananms

19 HetiporHsle ceT B 00pabOTKE €CTECTBEHHOTO sI3bIKa

MpeICTaBJICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUSA/BBIIIONHEHUSI KYpCOBOM pabOTHI

Ne i/t

KypCOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTHUPOBAHUS/BHIITOIHEHHS

Y4eOHbBIM IJIAHOM HE IPETYCMOTPEHO

Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS
IpeJICTaBICHBI B Ta0wmie 18.
Tabmmna 18 — [IpumepHBbIii TepedeHb BOITPOCOB JJIsi TECTOB
. Kon
Ne n/n IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB
UHAMKATOpa
HckyccTBeHHBIH HHTEJIEKT: IpUMeHeHHe B pogeccuonanabuoii | 11K-10.3.1
NeATeJbHOCTH I1K-10.3.2
1. B KaKkyr0 U3 3TUX UTP MALIUHBI [TI0OKA UTPAIOT HE JTy4Ylle JTHOACH? [IK-10.¥.1
1 =I0Kep [IK-10.Y.2
1aXMaThbl [1IK-10.B.1
[IANIKA [1K-10.B.2
CTpaTerus

2. Kakyro u3 3a1a4 00pabOTKH €CTECTBEHHOTO S13bIKa KOMITBIOTEP
peliaer Xyxe OOJbIIMHCTBA JTOCH?

=pacIo3HaBaHUE pPeun

peleHre KpocCBOPAOB

JUTEPaTypHBINA IEPEBOJI C OJHOTO A3bIKA HAa JPYrou
Mopdonoruueckuii ananus




3. Kak paboraroT cample TONyJsipHbIC aJITOPUTM MaITUHHOTO TIepeBoaa?
= mporpaMMbl 00y4alOTCs Ha IEPEBEICHHBIX TEKCTaX, OMPEAEIIIOT
CTaTUCTUYECKUE 3aKOHOMEPHOCTHU B IIEPEBOJIE CIIOB, MPEAIOKEHUH,
TEKCTOB

MaruHsl criepBa NepeBOST TEKCT Ha CBOM MAIIMHHBIN S3bIK, 3aTEM
MHTEPIPETUPYIOT Ha 3aJJaHHBIN SA3bIK IIEpPEBOJA

WmeeTcst OTAENBHBIN aNrOpUT™M IS KaKI0M Mapbl S3bIKOB

4. B xonkypce ImageNet y>xe MHOTO JIET y4acTBYIOT IIPOTPAMMBI,
COPEBHYIOIINECS B PACIIO3HABAHUH W300paxeHui. UTOOBI MOOSAUTS,
OHM JIOJDKHBI Pa3JIeIuTh HECKOJIBKO MUJUIMOHOB M300pakeHuii Ha 22 000
KJIACCOB, COBEPITUB MUHUMYM OIMO0K. Kak wacto ommbaroTcs mydiive
MIPOrpaMMHBIE POTYKThI?

=npuMepHO B 5%, IPEB30IILIN YeI0BeKa

npumepHo B 10%, mpeB3onumm yenoBeka

puUMepHO B 5%, 4eTTOBEK TOKa CIIPABIISCTCS JTyYIIIe

npumepHO B 10%, yenoBek 1moka CpaBIseTcs JIydIe

5. CooO0uiecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3padb0Tao IIKaly
aBTOHOMHOCTHU aBTONMJIOB OT 0 (ITOJIHOCTBIO MEXaHUUECKOE
yhpaBiieHUe) 10 5 (aBTOMOOUIIb MOJTHOCTBIO yIIpaBsieTcs 03 YenoBeKa:
HET HU pyJis, HU nenaneit). CaMble IPOJABUHYTHIE MOJIEIH
NPUOIMKAIOTCS K TPETHEMY YPOBHIO aBTOHOMHOCTH. Kak oH
OnuChIBaeTCS?

=MallliHa €T caMa, HO B HEKOTOPHIX OOCTOSTEIBCTBAX MOXKET
noTpeOoBaTh y BOAUTENS B3ATh KOHTPOJIb Ha ce0s

aBTOMOOWJIb CIIOCOOEH Y4acTBOBATH B IBKCHUU JIaXKE B TOM CIIydae,
€CII BOJUTENb 3aCHYJ M €r0 He pa30yanuTh

YIIpaBJICHUEM 3aHUMAETCS KUBOW BOJUTEh, HO MHOTHE Ba)KHBIE
(GYHKIMU BKJIIOYas PyJIEHUE U TOPMOXKEHHUE aBTOMATU3HPOBAHBI

MammHHOe 3peHue
1. Yro HabnrogaeTcs Ha BBIXOJI€ AITOPUTMOB 00pabOTKH U300pakeHU
=HOBOE€ U300paKEeHUE
KOJIMYECTBEHHBIC XapaKTePUCTHKHU H300paKeHUH
BBICOKOYPOBHEBOE OMUCaHUE U300pasKeHHUs
COBOKYITHOCTh 00BEKTOB Ha M300pakeHNUN

2. Yto mpoucxoaut ¢ n300pakeHueM B pe3yabTaTe MPUMEHEHHUS
(bunbTpa yCUIECHUS BHICOKUX YacTOT?

=BBIJICJICHUE TPAHUII

CTJIAKMBAHHE IITYMOB

YCUJICHHE MEJIKUX JIeTaneit

TIOBBIIIICHNE KOHTPACTHOCTH M300pasKeHHS

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

= HCYE3HYT

OyIyT CHJIBHO Pa3MBITHI

CUJIBHO KOHTPAaCTUPYIOTCS

HHUYEro HE MPOU30UIET

I1K-10.3.1
[IK-10.3.2
[IK-10.¥.1
[IK-10.Y.2
[1IK-10.B.1
[1K-10.B.2




4. Yto npou3oiaeT, ecau K n300pakKeHUIO TPUMEHUTh MEIUAHHBII
(GUIBTP CO CAUIIKOM OOJIBIIUM SIIPOM CBEPTKHU?

=nucnepcus NyMOB Ha U300PaKEHUU YMEHBITUTCS

JHCTIEPCHUs IIIyMOB Ha N300paKEHUU YBEIUNIUTCS

Ha N300paKeHUU MOSIBATCS TOMOTHUTENbHbIE ITYMOBBIE MUKCEIU

5. Kakoit puiabTp o6manaet a3¢dHexTomM coxpaHeHHs TpaHull?
=MeauaHHBIN

l'aycca

Jlanutaca

Cobens

6. Kak Ha3piBaeTcs mpeoOpa3oBaHuE U300PKEHHSI, €CITU JJI pacdyeTa
SIPKOCTH KaXK/10T0 MUKCEJISI UCTIOJB3YIOTCS SIPKOCTH COCETHUX C HUM
IMUKCeNnen?

=J0KaJbHBIM

TOYEUYHBIM

rj100aJIbHBIM

aanTUBHBIM

MeToabl MAIIUHHOTO 00Yy4YeHHS
1. Kakas 3a1aua 3aK/r04aeTcs B pa30MEeHHH BHIOOPKH H300pakKeHHI Ha
cxoxue (1o coaep:kanuio)?
=KiaccuduKaIus
KJIaCTepU3AIIHS
cerMeHTarus
perpeccus

2. Onenure recall ¢ okpyrieHreM 10 IByX 3HAKOB

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

0.80

3. Jlns pemenus kinaccudukanuu nonydeHo 3Hauenne AUC=0.51.
OddexTuBen mm knaccudukaropa?

=Het, AUC nomkeH cTpeMuThes K 1

Het, AUC nmomkeH crpeMuthes k 0

na

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

=3

4

2

1

5. meroTcs BeKTOpa, ONMKChIBaronue a8a oobektoB V1 = (1,2,3), v2 =
(2,2,2). Haiitu paccrossHue MUHCKOBCKOTO MEXIy OOBeKTaMu aiist =3.
OTBeT OKPYTIUTH O COTHIX

1.26

6. lanbl 1Be perpeccun ¢ koddduimentam nerepmunanuu -0,85 u 0.85.
Kakas perpeccust npeanouTuTelibHee C TOUKU 3pEHUsI aIEKBATHOCTH?

[IK-10.3.1
I1IK-10.3.2
IIK-10.V.1
[IK-10.Y.2
[1IK-10.B.1
[1IK-10.B.2




= ¢ kKoHpuaeHTOM nerepmunanuu 0.85
¢ koH(puaeHToM aerepmuHayu -0.85
00e aJleKBaTHBI

00€e HeaJeKBATHBI

7. JlaH BEKTOp peallbHbIX 3HauU€HUM OTKIMKa Y=(2,2,3) u BEKTOp
npenckasanuii Y_pred = (1,2,1). Paccunrars omubky MAE ¢
OKpYTJICHUEM JI0 ABYX 3HAKOB

1,00

4 AHaJIU3 TaHHBIX VK-2.3.2
1. DataMining — sto I1K-10.3.1
= a) ATO MPOIIECC BbIICICHUS U3 JAaHHBIX HEABHOU U [1K-10.3.2
HECTPYKTYPUPOBAHHOW MH(OpPMAIIUU U TIPEICTABICHUS €€ B BUJIC, IIK-10.Y.1
IIPUTO/IHOM JIJIS1 UCTIOJIb30BaHMS [IK-10.Y.2
0) MeToaMKa cOOpa JaHHBIX I[1K-10.B.1
B) TEXHOJIOTUSI XPAHEHUS JAHHBIX [1K-10.B.2
') COBOKYITHOCTb aJITOPUTMOB MAIIMHHOTO O0yUYEHUs U 00JIaYHBIX
TEXHOJIOTHI

2. OcHoBHas npobiiemMa, CBI3aHHasi CO COOPOM JaHHBIX, 3aKII0YACTCS B
= a) UX Ka4eCTBE

0) TIOMCKe HY)KHBIX JaHHBIX

B) HAJIMYMU ITYCTHIX STYEEK

T') TOM, YTO JaHHBIC TIPEACTABJICHBI B Pa3HbIX (hopMaTax

3. MOKHO BBIJICIIUTH JBa OCHOBHBIX THIIA JAHHBIX, KOTOPBIC
UCTIOJB3YETCS IS aHAIIN3a, 3TO:

= a) KAaYeCTBEHHBIC U KOJIMYCCTBEHHBIC

0) rpaduyeckue U CUMBOJIbHBIC

B) HKaTETOPHAIILHBIC U TEJICBBIE

4. Oco0eHHOCTh HOMHHAIBHBIX JAHHBIX 3aKII0YAETCSI B TOM, YTO

= a) MOHO OTPEIENUTh MPOIEHT OT IIeJIOT0, MOXKHO TOCUUTATh
KOJIMYECTBO, HEJb3sI BEIYNCIIUTH CPETHEE

0) JaHHBIE YIIOPSAIOUYEHBI 10 KATETOPUSM, €CTh BO3MOXKHOCTh BBIUUCIATH
CpeaHee 3HaUYeHUe

B) 3TO YHCJIOBBIC IAHHBIC, C KOTOPBIMUA MOKHO OCYIIECTBIISITh
MaTeMaTHYeCKUe Omeparun

5. HomuHanbHble TaHHBIE COAEPHKAT

= a) HAMMEHOBAHMsI KaTEeropuid

0) TOJIBKO BEIIECCTBEHHBIE YHCIIA

B) TOJIbKO CTPOKH B BUJI€ TEKCTOBOM HH(pOopMannu
T') TOJIbKO JACHCTBUTENIBHBIC YK CIIA

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No i/t [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONME  TPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JTanbl (HOpMHpPOBaHHUS KOMIETEHIMH, coaepxarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O0yYaroluxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJarOIIUXCS IO OCBOSHHUIO JUCITUTILTAHBI

11.1. Meroauueckue ykazaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuania.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE H3JIOKEeHMe yuyeOHoro marepuana. HasHadeHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHUIO 1O TEME, 2 B OCBOCHHU
(GyHAaMEHTaIbHBIX MpPOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO I103HaHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (PYHKUUU. JIEKIUs pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHOH oO0jacTu 3HaHudA, €€ MpoOJeMbl, JAaeT LENbHOE MNPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— IIOJly4YE€HUE COBPEMEHHBIX, LICJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUN, YPOBEHb KOTOPBIX
OIIpEEIIAETCS LIEJIEBOM YCTAHOBKOM K Ka)10M KOHKPETHOM TeME;

— IOJIyYEHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pazButue  NPO(EeCcCHOHANBHO-JENOBBIX  KadecTB, JIIOOBM K  MpEeaMeTry H
CaMOCTOSITEJIbHOTO TBOPYECKOT'O MBIIIIJICHUSI.

— MOsBJIEHHUE HEOOXOUMOI0 HHTEpeca, HEOOXOAMMOTO I CAMOCTOSATENIbHOU PaboThI;

— IOJIyYEHUE 3HAHUHA O COBPEMEHHOM YPOBHE PAa3BUTHUS HAYKU U TEXHHUKH U O NIPOTHO3E
UX Pa3BUTHA Ha OnmKaiime rojsl;

— HAy4YUThCS METOJUYEeCKH oOpalaThiBaTh Marepuasl (BbLAEIATH TIJIABHBIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— MOJy4eHUE TOYHOTO MOHUMaHMs BCeX HEOOXOAUMBIX TEPMUHOB U MOHSATHI.

JleKuMOHHBI  MaTepHag MOJKET CONPOBOXKIATHCS JAEMOHCTpallMed ClIalIoB U
UCIIOJIb30BaHUEM pa3laTOYHOrO MaTepuaja IpU MPOBENECHUU KOPOTKUX JUCKYycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK MO JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaia:

— JIEKIIUH cOTTIacHO pa3zzenaM (1ad:m.3) u Temam (Tadmn.4).

11.2. Meroauueckue yKazaHusi sl OOYYarOIIUXCsS MO BBITIOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BeimonHeHus 1a0oOpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOW METOJIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIU(PUKAIMOHHON XapaKTEPUCTUKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX PabOT COCTOUT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51ab0paTopHBIX paboOT 0O0y4yaromMMCs SBISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCLUIUIMHBL, ONpeNesnseMoll y4eOHbIM IUIAaHOM, U OTHOCUTCS K CpElICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHre HaBBIKOB MCCIIEOBaHUS MPOLIECCOB, SIBICHUM U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIMILTUHBL;

— 3aKpeIUICHHE, Pa3BUTHE U JAETalu3alus TEOPETHUYECKUX 3HAHUM, MOJIYYEHHBIX Ha
JEKLUSX;



— MOJy4eHHe HOBOW MH(POPMALIUU TI0 U3y4aeMOM TUCIUILIHHE;
— TIpuoOpeTEeHNne HABBIKOB CAMOCTOSITEILHON pabOThI ¢ JaOOpPaTOPHBIM 000PYyI0BaHUEM
U Ipudopamu.

3agaHue K BBINOJHEHUIO JIa00PATOPHOIT paboThI BHIIACTCS MIPEMOaBaTe]IeM B HaYaIe
3aHSTHSI B COOTBETCTBUH C TUIAHOM 3aHATHIA. TeMbl 1abopaTOpHBIX pabOT MPUBEIACHBI B Ta0JI. 6
JTAHHOM MPOTpaMMBI.

BoinoJsineHue 1a00paTopHOi padoThbl COCTOUT U3 TPEX ITAIOB:
—  aHAJIUTHYECKOTO;
— pacyeTHO-TpauIeCcKOro;
— KOHTPOJBHOTO B BH/JIE 3aIIUTHI OTYETA.

Ctpykrypa u hopMa oT4YeTa 0 1a00PATOPHOI padoTe

Otder o mabopaTopHOU paboTe JTOJDKEH COACPKATh: TUTYIBHBINA JIUCT, OCHOBHYIO YaCTh,
BBIBO/JIBI 110 pe3YJIbTaTaM UCCIICJOBAHUIA.

Ha mumynvnom nucme NOMKHBI OBITH yKa3aHbBI: Ha3BaHWE IUCHUIUIMHBL, Ha3BaHHE
nabopatopHoil paboOThl, (amuivg ¥ HWHULUANBI MpernojaBaTens, ¢GamMwiug U HHULUAIBI
CTYyJE€HTa, HOMEp €ro y4yeOHOM! I'pyMIIbl U J1aTa 3alUThl paOOTHI.

OcHognass wacmv JAOMDKHA COJEPKaTh 3aJaHue, pPe3yabTaThl HSKCIEPUMEHTATbHO-
MPAKTUYECKON pabOThI, pacUeTHO-aHATMTHYECKHE MaTepUaIbl, IMCTUHT KOJa/CKPUH dKpaHa.

Buvisoowt 1o mpopenaHHol paboTe TODKHBI COAEPXKATh OCHOBHBIE PE3YNbTAThl I10
pabore.

TpebGoBanus Kk 0opMIICHHIO 0TYETA 0 J1A00pPATOPHOIi padoTe

TuTynbHBINA TUCT OTYETA TOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEICHHOMY B CEKTOPE
HOpMaTHBHOM nokymenTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW 4YacTH OTYe€Ta JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeOoBaHusl NMPHUBEACHBI B CEKTOpe HOpMaTHUBHOW nokymeHTauuu [YAII
https://quap.ru/standart/doc

[Tpu dopmupoBaHUM CIIMCKAa UCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctanjgapra ['OCT 7.0.100-2018. IIpumeps! odopmiieHUsI CIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTarmu ['Y ATl https://quap.ru/standart/doc

11.3. MeToauueckue yKazaHusl UIsl OOYJarOIIUXCS 0 MPOXOXKACHUIO CaMOCTOATEIHHON
paboThl

B xoze BHIOTHEHHUS CaMOCTOSATENbHOU pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
3JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

Jst oOydaroruxcsi 1Mo 3a04HOM (Gopme 0OydeHUs, CaMOCTOsITeNbHas paboTa MOXKET
BKIIIOUATh B €05 KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON pabOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMEeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU M CHUCTEMATHU3AlIUU HpI/IO6peTaeMI)IX 3HaHI/II\/’I, oOecIieunBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT NOMyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJaronuxcst SBISIOTCS:

— y4eOHO-METOMYECKHUI MaTepral Mo JUCIHUILTHHE;

— kypc B LMS


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

11.4. Metoauyeckue yKazaHUsA i1 OOYYArOIIMXCS TIO MPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMaTpUBaeT KOHTPOJIb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IIeJIbI0 OLIEHUBAHHS XOIa OCBOCHHS
JVCIIATUTAHBI.

B teueHune ceMecTpal CTYIEHTBI

- 3aUIIAIOT JJA0OPATOPHBIE U TPAKTUICCKHUE PAOOTHI;

- BBITIOJTHSIOT TECTUPOBAHUS 110 MaTepuaiaM JeKiuuu B cpeae LMS.
JJ1s TeKyIIero KOHTPOJIS YCIIeBAeMOCTH UCTIONIB3YIOTCS TECThI

11.5. MeToau4veckue yKa3zaHUs JUIsg OOydJaIOMUXCS MO MPOXOKICHHUIO MPOMEKYTOYHON
aTTeCTaIlUH.

[IpomexxyrouHass  aTTecTanus  OOy4YaIOIIUXCS  MPEAyCMaTpPHBAeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YJIbTaTOB O0Y4YeHHs MO muciuruiiHe. OHa BKIIIOYAET B
ceos:

— 3a4eT — 3TO (opMa OICHKHU 3HAHUH, TOTYYCHHBIX OOYYAIOIIUMCS B XOJ€ M3yUCHUS
y4eOHOI TUCIUILTUHBI B IIEJIOM HITH TIPOMEXYTOUYHas (10 OKOHYAHHH CEMECTpa) OIICHKA 3HAHUMN
00yJaroIUMCs 110 OTIEIBHBIM pa3jeliaM TUCIUILUIMHEI C aTTECTAlMOHHON OIICHKOW «3a4TCHO»
WIINA «HE 3a4TEHOY.

3ayer BBHICTABISIETCS HA OCHOBAHHH BBITIOJHEHHBIX B TEUEHHE CeMecTpa JabopaTOpHBIX
paboT M UTOrOBOr0 TECTUPOBAHMSA: HA 3a4E€THOW Hejelie JAOJKHBI ObITh BBUIOKEHBI B JIMUHBIN
KaOMHET He MeHee 7 3aIMIICHHBIX OTYETOB I10 JIAOOPATOPHBIM padoTaM, MPABHIBHBIX OTBETOB B
UTOTOBOM TeCcTHpoBaHUM He MeHee 50 %.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy JUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




