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AHHOTaIUs

HucuunmuHa  «OCHOBBI  MCKYCCTBEHHOTO  MHTEIJIEKTa B IPO(decCHOHaIbHOM
JESTEIILHOCTH» BXOAHWT B 00pa30BaTEIBbHYIO MPOTPAMMYy BBICIIETO 00pa30BaHUS — MPOTpaMMy
OakanmaBpuaTa II0 HampaBlIEeHUIO MOATOTOBKM/ crneruainbHocTH 27.03.02  «YmpaBieHue
KaueCTBOM) HAIPABJICHHOCTH «YTIPaBJICHUE KAa4€CTBOM B MPOM3BOJICTBEHHO-TEXHOJIOTUUECKHUX
cucreMax». Jlucrumnmuna peanusyercs kaheapoi «Ne6y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHIUH:

[IK-6 «CrocobeH MNpUMEHSATh TEXHOJIOTMM  HCKYCCTBEHHOIO  HMHTEJUIEKTa B
po(heCcCHOHATTLHOM e TSIILHOCTI

CopepxaHue IUCHMILUTUHBI OXBaThIBAET KPYr BOIMPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
HAIPABIICHUSMHU UCCIICIOBAHUIA B 00JIACTH TEXHOJIOTHI MCKYCCTBEHHOTO MHTEIJICKTA; METOJaMH
U HMHQOPMALIMOHHBIMU TEXHOJIOTUAMHU, MPUMEHSIEMBIMU IJIsl pElIeHUs MpodecCHOHATbHBIX
3a/1a4; paboTOH C JaHHBIMH, OOJIBITUMHU JTAHHBIMH, OCHOBaAMH Pa3pa0O0TKH aJTOPUTMOB PEIICHUS
U OLEHKM KayecTBa peIleHHUs 3a7ad METOAaMH MAallMHHOIO OOy4YeHUs, MalIMHHOTO 3pEHUS,
00pabOTKM €CTECTBEHHOTO SI3bIKA U JIP.

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

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTals B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTABISCT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIHLTATOB OOYUCHHUS 11O JUCIUTLIIHE

1.1. [lenu npenonaBaHus TUCIUILUIMHBL. MOJy4YE€HUE CTYJEHTAMH HEOOXOAUMBIX 3HAHUMN
JUTSE IPUMEHEHUST METOZ0B MH(MOPMAIMOHHBIX TEXHOJOTUHA M MCKYCCTBEHHOT'O HHTEIUICKTa B
npoecCHOHANBHOM /EATEeIbHOCTH, 3HAKOMCTBO C aJrOpUTMaMU MAIIUHHOTO OOy4YeHHS,
OIICHKOW Ka4ecTBa PEHICHWH 3a7ad MAIIMHHOTO OOydYeHHs, MAITMHHOTO 3PCHHS U Jp. 33134 B
00JacT MCKYCCTBEHHOTO WHTEIJICKTa; OCBOCHHE O0a30BbIX TEXHOJOTHIl HMCKYCCTBEHHOIO
WHTEIJICKTa

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU
o0pa3oBaTeNbHBIX OTHOIICHUM, 00pa30BaTEILHON MpOrpamMMBbl BEICIIIET0 00pazoBaHus (manee —
OI1 BO).

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

B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
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 nanmMeHoBaHMe UHIUKATOPA JOCTUXKEHUS
HaMEHOBaHUE
KOMIIETEHI[NHA KOMIIETEHIIUN
KOMIIETEHIINHU

I1K-6.3.1 3HaTh 0a30BbIC TEXHOJIOTHUU
UCKYCCTBEHHOT'O MHTEIIJIEKTa, OCHOBHbBIE
QITOPUTMBI MAIITMHHOTO O0YUEHUSI, METOIBI
OIICHKHM 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 ymeTh NpUMEHATh CTaHAapTHBIE

[1K-6 Criocoben
QJITOPUTMBI MAIIMHHOTO O0YYCHHUS,

PUMEHSTh
TeXHONOMM KOMITBIOTEPHOTO 3peHus1, 00pabOTKI
[TpodeccronanbHbIe €CTECTBEHHOTO sI3bIKa Ha 0a3e aHaJIMTUYECKON
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
TEXHOJIOTMI UCKYCCTBEHHOI'O MHTEJUIEKTA,
MIPUMEHEHHUSI aJITOPUTMOB MAILIMHHOTO 00yUYeHUS
U OLICHKH TOYHOCTH UX pabOoThl; MPUMEHEHUS
aHaiuTU4eckux miaargopm, Bl uncTpymeHToB n
zp.

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

2. Mecro nucuumauHsl B cTpykType OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:
MaremaTrka. AHAIUTHYECKAsi TEOMETPHS U JIMHEWHAs anredpa
Marematuka. Teopusi BEpOSATHOCTEN M MaTEMATHYECKast CTATUCTHKA
MaremaTuka. MaTeMaTU4eCKUil aHaIn3
— HWudopmaruxa
— AsroputMu3anusg U MPOrpaMMHUPOBAHUE




— CraTtucruueckue MCTObI YIIPABJICHUA CJIIOXKHBIMU TCXHUYCCKUMU CUCTCMaAMU
— Iudposas meTponorus
3HaHUs, TOJYYCHHBIC TPU HM3YYCHUU MaTepuayia JaHHOW IUCIMIUIMHBI, UMCEIOT Kak
CaMOCTOATCIIbBHOC 3HAYCHUE, TAK U MOT'YT UCITIOJIb30BATHCA IMPU U3YUCHUHN APYTUX OUCHUILINH:
— MeTo/bI PKOJIOTHYECKOTO aHAIIN3a IPOSKTHPOBAHUS
— TexHonorus MUQPPOBBIX MPOIECCOB B YIPABICHUN OpTraHU3aIHeH

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM 00beMe JUCIUILUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BHIOB Y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaMm) IpeACTaBICHbI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

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

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

nexmu (JI), (gac) 10 10

npakTudeckue/cemunapckue 3anatus  (I13),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 10 10

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

HK3aMeH, (4Jac)
Camocmosmenvnas paboma, Bcero (dac) 88 88
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3ameH (3auer, udd. 3au, | 3Bauer 3auer
DK3.%*%*)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUIUIMHEI [0 pa3/ieiaM U BUIaM 3aHSITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

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

po(heCCHOHATBHON IeATENbHOCTH

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

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

Tema 3.2 Heiiponnvie cemu 8 MauuHHoM 0OyyeHuu




Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA

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

Pazmen 5. TexHONOTHMM MCKYyCCTBEHHOTO WHTEIUIEKTA B
MIPOMBIIUIEHHOCTH

Tema 5.1 Humennexmyanvhvle asmOMAmMusUpoSAHHbIE U 1 10
pobomusuposanHvle Cucnmembl

Tema 5.2 AOdoumusuvie mexHoAOSUU U UMUMAYUOHHOE
MoOenuposanue

Hroro B cemectpe: 10 10 88

Hroro 10 0 10 0 88

IIpakTrueckass IOATNOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIWH, CBSA3aHHBIX C  Oyaymiei
npodecCHOHATIBHOMN 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJiOB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6muma 4 — ConepxaHue pa3eiioB U TeM JEKIIMOHHOTO IIUKJIa

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

1 HckyccTBeHHBIN HHTEIEKT: IPUMEHEHHE B
npodeccCHOHATIBLHOM eI TeJIbHOCTH
Tennenuuu nudpoBoit s3koHOMUKH. OO1Iast XapaKTepUCTHKA
WUnnyctpuu 4.0, nousatue uugpoBoil TpancGopmariui.
OmnpeneneHne NCKYCCTBEHHOTO NHTEIIEKTA. MIHTeUIeKTyanbHbIe
MPUJIOKEHUS U1 HAyYHBIX UCCIIEJOBAaHUM, TPOU3BO/ICTBA,
yIpaBJIeHUS NPEANPUITHEM, YIIPABIECHUS KaueCTBOM U OU3Hec-
npoueccamu. CoBpeMeHHbIE METO/Ibl peaTu3aluu
HCKYCCTBEHHOI'O MHTEJIEKTa: IHTepHeT Belen,
pEeKOMeH 1aTelIbHbIe CHCTEMBI, aHaIM3 JaHHbIX, DigData,
00J1ayHble TEXHOJIOTUH, aJ/INTUBHBIC TEXHOJIOTUHU, BUPTYaJIbHAS
U JIONOJIHEHHAs peabHOCTH, O10KueliH. [Iporpammubie

IMPOAYKTHI.

2 OCHOBBI MALIMHHOTO 00Y4YeHHSsI

Tema 2.1. Obpabomka danmwix.

[TpoGnemMbl KauecTBa M OUYMCTKH JTaHHBIX. MeTo bl cOopa
JTAHHBIX. AHAIM3 TaHHBIX. [[apCUHT. AHAIUTHYECKUE
wiatdopmer: Tableau, KNIME, PowerBI. TToctpoenue
JaoopI0B, BU3yallu3alus TaHHBIX. bUOIHOTEKH s3bIKa
nporpammupoBanus Python

Tema 2.2. Ilocmpoenue moodenu. Oyenka moyHocmu mooeiu
Merto/1p1 MaIIMHHOTO 00y4YeHuUs1. Ba30Bbie arOpUTMBI PEIICHHS
3aj1au PEerpecCcuu, KIIacCU(PUKAIMK U KJIaCTepU3alii. MeTpHuKu
KavecTBa. SI3piku porpammupoBanus (Python) u
AHAJTUTHYECKHUE IIaT(HOPMBI IS peaIn3allii allTOPUTMOB
(KNIME)

Tewma 2.3. Ilpumenenue mooeneii MauurHo20 00yYeHUs




[IpuMeHeHre METOI0B MAIIIMHHOTO O0YyUCHHS B
npoeCCUOHATLHOM IEATSILHOCTH. 3HAKOMCTBO C BPEMCHHBIMH
psilIaMH, PEKOMEH/IaTeIbHBIMU CUCTeMaMi. B03MOXHOCTH
oubsimorek Python (Sklearn) u ananurudeckux miardopm

MammHHOe 3peHue
Tema 3.1 Mawunnoe 3penus 6 npogheccuoranbHoul
oesimenvrocmu. Qbpabomka u300pasiceHull
3agaun MamMHHOTO 3peHus. O0paboTka n300paKeHUH
(buabTpsl, KIaccudukaius, 006JacTh TPUMEHEHHS)
Tewma 3.2 Hetiponnvie cemu 6 MauunHOM 3peHuUlU.
Hetiponnsie cetu. [Tpuniumn paboTel HEUPOHHBIX CETEH,
OCHOBHBIE 3a1aun. HelipoHHbIE ceTH, IPUMEHAEMBIE B
KOMITbIOTEPHOM 3penuu. bubmmoreku TensorFlow, PyTorch.

O0padoTKa ecTeCTBEHHOI'0 A3bIKA
Tema 4.1 Ocrosubie 3a0auu. Cunmaxcuueckuil u
Mopgonocuteckuti ananus
3anaun aBTOMaTH4eCcKOi 00paboTKu TekcTa. JlemmaTu3zanusi.
Toxenuzanusi. Cremmunr. Hopmanuzanus. CioBapu.
Mopdonoruueckuii aHanms3
Tewma 4.2 Hetiponnvie cemu 0151 06pabomxu ecmecmeeHHo20
A3bIKA
Heiiponnsie cetu 111 00pabOTKH €CTECTBEHHOTO SI3BIKA,
OCHOBHBIE TOTOBBIC OMOJIMOTEKH, MPUHIUIT pabOThI. buOIMoTEKH
TensorFlow, PyTorch.

TexHO0JIOrMH MCKYCCTBEHHOI0 HHTEJJIEKTA B
NMPOMBIIIVIEHHOCTH

Tema5.1 Humennekmyanvusie agmomamusuposannvie u
POOOMUBUPOBAHHBIE CUCTEMDBI.
BrenpeHnne aBTOMaTU3MPOBAHHBIX CUCTEM Ha IIPOU3BOCTBE.
BupryanbHas cpena B ynpaBieHUU POOOTH3UPOBAHHBIM
KOMILJIEKCOM. Y JaJICHHbIE TEXHOJIOTMHM KOHTPOJIS M YIIpaBICHUS
pOOOTH3HPOBAHHBIM KOMITJIEKCOM. O0T1auHbIe TEXHOJIOTHH,
Onmox4yeitH. BupTtyanbHasi 1 JOTIOTHEHHAs PEalbHOCTD
Tema 5.2 Aooumuenvle mexnono2uu u UMUMAYUOHHOE
MooenupogaHue
Coznanue mojaeneid. ALIMTUBHOE TPOTOTUIIUPOBAHHUE.
AJITMTUBHOE TPOU3BOACTBO U €r0 OPTaHU3aLUA.
WNHTennexTyalbHbIe CUCTEMBI KOHTPOJISI KaueCTBa MPOTYKIIUH.
MMuTalinoHHOE MOJIENTMPOBAHUE TEXHOJIOTMYECKHUX MTPOLIECCOB

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYIOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

Ne | Temsbl npakTHYeCKHUX
n/n 3aHATHN

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTh, |IPAKTUYECKOH |pa3zeria
3aHATUN (gac) [IOATOTOBKH, | AMCLIUII
(gac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

| |

Bcero




4.4. JlaGopaTopHbIE 3aHATH

Tembl 1a0OPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPAKTHUECKOH | pasiena
/1 (gac) MOJATOTOBKH, | JUCIIHII

(dac) JIUHBI
Cemectp 7
1 O06paboTka 1 aHaJIN3 TAaHHBIX 2 2 2
2 | Pemrenue 3a1a4 KiiacCU(pUKAIIUN U PErPECCU 4 4 2
B KNIME
3 | Kiaccuduxanus nzo0paxeHnii MalImHHOTO 4 4 3
spenust B KNIME
Bcero 10 10

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOW PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Bunber caMmocTosiTenbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Bunbel caMmocTosaTenbHON paboThl U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 7,
Bun camocrosTensHoi paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuana
10 10
nucuuruHel (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
— MOATOTOBKA OTYETOB 10 JIA0OPATOPHBIM 40 40
pabotam
- BBITIOJTHEHUE TECTOB
KonTponbasie pabotsl 3a0uHnKoB (KP3) 30 30
IToaroToBka K MpOMEKYTOYHOU
8 8
attecranuu (ITA)
Bcero: 88 88

5. [lepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIEHON PaboThl 00yYaromuXcs Mo JUCHUIUTHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON padoThl O0yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

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

Tabmuua 8— [lepeueHb MmevyaTHBIX U AIEKTPOHHBIX YUEOHBIX M31aHUI

Mudp

bubnmorpaduyeckas cceiika / URL ampec

KonnuectBo
IK3EMILISIPOB B
onoInoTEKE




(Kpome IeKTPOHHBIX
9K3EMILISIPOB)

https://znanium.com/c | anupo JI., Croxman . KomnbioTepHoe 3peHue:

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

58712

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

book/173806 o0paboTka n3o0paxenuid. — 3narenbctBo «Jlanby, 2021. —
152 C.

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

book/176662 uMHTeJUIeKTa. — M3matenscTBo «Jlanby, 2021. — 228 C.

https://e.lanbook.com/ | Ilensxosa T.I'., Baitamreitn FO.B. Moxenu u MeTOIbI

book/157579 HCKYCCTBCHHOT'O MHTEIIEKTa: yueOHOe mocodue. —

Cubupckuii @enepanpublii YHuBepcuret, 2019. — 116 C.

004 Crenamkuna A.C., ['ymuna E.A., ®ponosa E.A. OcHoBbl 53k3 (BM)
Cc79 MCKYCCTBEHHOTO MHTEIJIEKTa B MPOo(deccnoanIHon

JIeSITENIbHOCTH : ydeOHO-MeToaudeckoe nocodue — CII6:

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

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

7. IlepedeHs 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetu «IHTepHET»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIHMILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»

URL anpec Haumenosanue
https://arxiv.org/ arXiv Hay4mblii skypHAJ ¢ TIOCISIHUMHU JTOCTHKEHUSIMH B
00JIaCTH UCKYCCTBEHHOTO MHTEJIJIEKTA
https://www.kaggle.com/ Cucrema opraHu3aiiii KOHKYPCOB IO UCCIICIOBAHUIO
JAHHBIX
https://github.com/ Be0-cepBuc mist xoctunra | T-mpoekToB

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

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

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICYCHHSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNbpHOTO MpoIiecca Mo TUCITUTUIUHE.
[TepeueHs UCTIOIB3YEeMOT'0 TPOTPAMMHOTO OOECTICUeHHs TTpeicTaBiieH B Tadsmie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmeHnoBanue

He npenycmorpeno



https://znanium.com/catalog/document?id=358712
https://znanium.com/catalog/document?id=358712
https://znanium.com/catalog/document?id=358712
https://e.lanbook.com/book/173806
https://e.lanbook.com/book/173806
https://e.lanbook.com/book/176662
https://e.lanbook.com/book/176662
https://e.lanbook.com/book/157579
https://e.lanbook.com/book/157579
https://arxiv.org/
https://www.kaggle.com/
https://github.com/
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://jupyter.org/
https://scikit-learn.org/stable/
https://matplotlib.org/

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3YEMBbIX pu
OCYIIECTBICHNH 00pa30BaTeILHOTO MpoIiecca Mo AUCIHUITIIHHE

[lepeyeHp HCMIONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

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

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

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

Jlaboparopus UCKYCCTBEHHOTO MHTEIIIEKTA U IIU(PPOBBIX

o 13-13 BM
TEXHOJIOTHIl B METPOJIOTUU

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

Buza npomexyTo4HON arTecTanuu [lepedyeHb OLICHOYHBIX CPEACTB

3auer Crrcox BONpOCOB;
TecTtsr;
3anayu.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHS CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMM O0yJyarouuMucs NpUMeHsieTcs S-OajibHasl IIKana OLEHKU c(HOpMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCA
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIa
WCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayupHas mKana PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

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

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

— yMeli0 000CHOBBIBAET M apTyMEHTHUPYET BBIIBUTAEMbIE UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIIEMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITeIhHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOMH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

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

— JIOIIyCKAeT HECYLIECTBEHHbIE OIUMOKN U HETOUHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUM 3HAHUU
HaIpaBJICHUS;

— ci1ab0 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJaJIeeT CUCTEMOH CIIELIMAIN3UPOBAHHBIX OHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIbHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH IPo0IeM B KOHKPETHOM HallpaBJICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NMPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHMS;

— He QOpPMYJIUPYET BHIBOAOB U 000OLICHHIA.

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

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

Ne /it [Tepedyens BompocoB (3a1ad) 115 IK3aMeHa Koz
UHIMKaTopa
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
Bomnpocs! (3agaun) i 3adera / nug¢. 3auera npeacrabieHs! B Tadnue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne ni/m [Tepeuyens BonpocoB (3a1a4) 11t aud. 3adera Koz
WH/IMKaTopa
1 BHenpeHne HCKYyCCTBEHHOTO MHTEIJIEKTa B PO ECCHOHATBHOM [1IK-6.3.1
JEeSITENLHOCTH 11K-6.3.2
2 MeToibl peann3aly HCKYCCTBEHHOT'O MHTEIICKTa [1K-6.Y.1
3 [IporpaMMHBI€ TIPOIYKTHI M S3bIKH TPOTPAMMHUPOBAHHE, IK-6.VY .2
IpUMEHsIeMbIe JUIS CO3/IaHUs] MHTEJJICKTYAJIbHBIX CUCTEM ITK-6.B.1
4 MeTtopl cOopa JTaHHBIX [1K-6.B.2
5 [Tpobrema OUYMCTKH JAaHHBIX
6 XpaHeHue JaHHbIX
7 Bpemennsie psizibl B mpodecCHOHaNbHON ASITENbHOCTH
8 PexkomeH1aTenIbHBIE CUCTEMBI B TPO(EeCCHOHANBHOM esITeIbHOCTH
9 MarmmmaHoe o0ydeHue: onpeaesieHne, Ha3HaueHHe, KIacCu(PuKaIms
METO/I0B
10 AJTOPUTM MTOCTPOSHUS MOJIEJIM MAIIMHHOTO 00yUYeHUS
11 Mertoap! perpeccuu. OlLieHKa KauecTBa MOJIeJIel perpeccuu
12 Mertons! kinaccupukannu. OneHKa KayecTBa MojieNiel KiaaccuuKanum




13

Mertonp! kiactepuzanun. O1ieHKa KauecTBa MOJEJIEH KIIaCcTepHU3aliu

14 MaimHHOE 3peHue B Mpo(heCcCHOHATLHON AESTEIbHOCTH

15 bazoBbie MeTO1bI 00PaOOTKH M300paKeHUH: (GUITBTPHI,
KJIacCHU(UKAIMS, NX HA3HAYCHHE

16 HetlipoHHble ceT B MAIIMHHOM 3PCHUU

17 O06paboTKa eCTEeCTBEHHOTO S3bIKa B MPO()ECCHOHAILHON AEATEIbHOCTH

18 Jlemmatuzanus. Tokenuzanusa. Cremmunr. Hopmanuzamus. CioBapu.
Mopdonoruueckuii ananms

19 Heiiponnsle cetr B 00pabOTKE €CTECTBEHHOT'O SI3bIKA

MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeyenp TeM [uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHS KypCOBOH pabOTHI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHHS
} KypCOBOil pabOThI
Y4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bonpockl i mpoBeneHHs MPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsSI TECTOB

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

2. Kakyto u3 3aa4 00pabOTKH €CTECTBEHHOTO SI3bIKa KOMITBIOTEP
peniaet Xyxe OONBITMHCTBA IO ?

=pacrio3HaBaHUE PeUn

peleHre KpocCBOPA0B

JIUTEPaTYPHBIN MEPEBOJ] C OJHOTO SA3bIKAa HA IPYroi
Mopdonoruueckuii ananu3

3. Kak paboraioT camble NOMYJISIpHbIE aITOPUTM MAIIMHHOTO IiepeBoa?
= IporpaMMbl 00y4arOTCsl Ha IePeBEICHHBIX TEKCTaX, OMPEIeIIIOT
CTaTUCTUYECKHE 3aKOHOMEPHOCTH B IIEPEBOJIE CIIOB, IIPEIIOKEHHUI,
TEKCTOB

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

NmeeTcs oTAeIbHBIN adTOPUTM IS KaX0M Naphl SI3bIKOB

4. B xonkypce ImageNet y>xe MHOTO JIET y4acTBYIOT IPOrPaMMBl,
COPEBHYIOIINECS B paCO3HABaHUH W300pakeHu. UTOOBI OO TUTD,
OHH JIOJDKHBI Pa3JIeIUTh HECKOJIbKO MIJUTHOHOB m300pakeHui Ha 22 000
KJIACCOB, COBEPIIIMB MUHUMYM o1nOok. Kak yacto ommbaroTces tydrime




MIPOrpaMMHBbIE MPOTYKThI?

=npuMepHO B 5%, PEB30IILIN YeT0BeKa

npumMepHo B 10%, mpeB3onumm yenoBeka

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

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

=MallIHa eJIeT cama, HO B HEKOTOPBIX 0OCTOSITETLCTBAX MOKET
noTpeOoBaTh y BOAUTEIS B3ATh KOHTPOJIb Ha ce0s

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

yIpaBJICHUEM 3aHUMAETCS KUBOUW BOJUTENb, HO MHOTHE BaKHbBIE
(YHKITUY BKITIOYAs pyJICHUE M TOPMOKCHHE aBTOMATH3UPOBAHBI

MamuHHOe 3peHne
1. Yrto HabmromaeTcst Ha BBIXOJIE aITOPUTMOB 00PaOOTKU N300paKEeHUN
=HOBOE M300paKeHne
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU U300paskeHU I
BBICOKOYPOBHEBOE OIMCaHUE U300PAKEHUS
COBOKYITHOCTbh 0OBEKTOB Ha U300pakeHUU

2. Yto npoucxoauT ¢ u300pakeHUEM B pe3yJIbTaTe IPUMEHEHUSI
¢bubTpa ycuieHus BBICOKUX 4acTOT?

=BbIJIEJIEHUE TPAHMUI]

CriIa)kKMBaHME LIyMOB

YCUJICHHE MEJKHX JIeTalleh

MOBBIIIEHUE KOHTPACTHOCTH N300paskeHHsI

3. YTo mpoUCXOUT C METKUMHU 00BEKTaMHU Ha M300paKEHUU TOCTe
MIPUMEHEHHUSI K HEMY MEIMaHHOTO (PHIIBTpa ¢ OOJBIITNM pa3MEPOM sipa
cBepTKU?

= HCYE3HYT

OyIyT CUJIBHO Pa3MBIThI

CUJIBHO KOHTPAaCTUPYIOTCS

HHUYErO HE MPOU30UIET

4. Yto npou3oiiér, ecnu K n300pakeHNI0 MPUMEHUTh METUaHHBIN
(GUIBTP CO CIAMIIKOM OOJBIIUM SIPOM CBEPTKH?

=nucrnepcus NyMOB Ha U300pa’KEHUU YMEHBUIUTCS

JMCTIepCHs IIIyMOB Ha W300pakKeHUH YBETUUUTCS

Ha N300pakKeHUU MOSIBATCS TOMOJHUTENbHbIE ITYMOBBIE TUKCETU

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

l'aycca

Jlannaca

Cobenst

I1K-6.3.1
[1K-6.3.2




6. Kak Ha3piBaeTcst mpeoOpa3zoBaHue U300PaKEHHMS, €CITU IS pacdyeTa
SIPKOCTH Ka)K/10T0 MUKCEJISI HCTIOJIB3YIOTCS SIPKOCTH COCETHUX C HUM
IMUKCcenen?

=J0KaJbHBIM

TOYEYHBIM

rJ100aJIbHBIM

aJanTUBHBIM

MeToabl MAIIUHHOTO 00y4YeHH
1. Kakas 3a7a4a 3akito4aeTcsi B pa30MeHUN BRIOOPKH M300paKCHUM Ha
cxoxue (1o coaep:kanuio)?
=KaccuduKaius
KJIACTepU3aAIIHS
CerMeHTaIUs
perpeccust

2. Onenure recall ¢ okpyriaeHueM 10 IByX 3HAKOB

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

0.80

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

=net, AUC nomxeH cTpeMuTbes K |

Her, AUC nomkeH crpemutbes K 0

hitc}

4. Ucxonusle nanusle cogepxar 10 00bekToB. CKOIBKO KIacTEpOB
Oyzer Ha § mare uepapxuyeckoi arimomepanuu?

=3

4

2

1

5. ImeroTcs BeKTOpa, ONMKChIBaromue a8a oobektoB V1 = (1,2,3), v2 =
(2,2,2). Haiitu paccrossHue MUHCKOBCKOTO MEXIy 0OBeKTaMu asist =3.
OTBET OKPYTIIUTH JIO COTBIX

1.26

6. lansl aBe perpeccun ¢ ko3dduuuentam aerepmunanuu -0,85 u 0.85.
Kakas perpeccust mpenoyTHTeNbHee C TOUKH 3PCHHUS aIeKBATHOCTH?

= ¢ koHpuaeHToM aerepmuHanuu 0.85

¢ koH(puaeHToM aerepmuHaryn -0.85

00e aJieKBaTHbI

o0e Hea/IeKBaTHbI

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

1,00

[1IK-6.3.1
[1K-6.3.2




[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX PAOOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

1 [Toctpoenue namobopaa: MOHUTOPUHT OKPYXKAFOIICH Cpelbl (TaHHBIE BBIIACT
IPETI0 IaBaTEeIh)

2 O06paboTka TeKcTa (TaHHBIEC BBIJACT MPEIO1aBaTelb)

10.4. MeToauveckre  MaTepUaibl,  ONPEACISIONME  HPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUMX dTanbl (HOpMHUpPOBaHHUS KOMIETEHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTUpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yYarolIuxcs
I'VAIL

11. Metoauueckue yKazaHus Ui 00Y4arOIUXCs IO OCBOGHUIO JUCITUILTAHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuana.

OCHOBHOE Ha3HAauYeHHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHoro marepuana. HasHaueHWE COBPEMEHHOW JICKIIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(POPMAIUIO MO TeME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MpOOJIeM IUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JOCTHKEHUI HaydyHOU MbICTU. B yueOHOM mporiecce JIEKIHs BBIOIHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (DYHKIUU. JIeKIHs pacKpbhIBacT MOHSATHIHHBINA anmmapar
KOHKPETHOM 00JIacTH 3HaHHs, €€ IpoOJIeMbl, JacT IEIBHOE MPEACTaBICHUE O JIUCIUILIAHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIUATLTTHAMH.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJTyYeHUE COBPEMEHHBIX, ICIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHH KOTOPBIX
ONpPENENACTCS HEIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— TONTyY€HUE OMBITa TBOPUYECKOHN pabOTHI COBMECTHO C MPEMO/IaBaATEIEM;

— pa3BuTHE  TPOGECCHOHATBHO-ACNOBBIX  KadecTB, JIOOBM K  MpeAMETY U
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIIIJICHHUS.

— TIOSIBJIEHHE HEOOXOAMMOTr0 HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSTEIILHON PaboThI;

— TIONTyYeHUE 3HAHUI O COBPEMEHHOM ypPOBHE Pa3BUTHUS HAYKU M TEXHUKH U O MPOTHO3E
WX pa3BUTHUA Ha ONMUKaMIINe TOMIbI;

— HAYYUTHCS METOJTUYECKH 0oO0pabdaThiBaTh Marepuas (BBLICTATH TJIABHBIC MBICTH W
MOJIOKEHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATH WX B  Pa3IHYHBIX
bopmynupoBKax);

— TOJTy4eHUE TOYHOTO TOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAllUEl ClaiiIoB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuala TMPU TMPOBEACHUU KOPOTKUX JUCKYyCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ICTBHBIX TEMATHK IO TUCITUTUIHHE.

CTpyKTypa IpeIoCcTaBICHUs JISKIIMOHHOI0 MaTepHraa:

— JICKIIMM COTJIaCHO pazzenam (Tadi.3) u temam (1abm.4).

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOPHBIX paboT oOyyaromuiCcs [OJDKEeH YIriIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHON XapaKTEePUCTHKONH OO0YyJaromerocs.




Brimonnenue 1abopaTOpHBIX PabOT COCTOUT U3 SKCIEPHUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4YaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCIUIUIMHBL, OMpEeNeiseMoll y4eOHbIM IUIAaHOM, U OTHOCUTCS K CpElICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

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

— 3aKpeIUIeHHe, pa3BUTUE U JeTalu3alus TEOPETHUECKUX 3HAHUHM, MOJYYEHHBIX Ha
JCKIUSX;

— MOJy4eHHe HOBOW MH(POPMALIUH TI0 U3y4aeMOU JTUCIUILINHE;

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

3aaHue K BbINOJHEHHIO J1200paTOPHON padoThl BHIJAETCS MPENOAABATEIEM B Havaie
3aHATUSA B COOTBETCTBHUU C IIJIAHOM 3aHATUH. Tembl 1abopaTOpHBIX pabOT MPUBEIAEHBI B Ta0JI. 6
JAHHOU MPOTPaMMBI.

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

Crpykrypa u ¢opMa 0TYETA 0 J1A00PATOPHOMH padoTe

Otuer o naboparopHOii paboTe AOIDKEH COAEPkKATh: TUTYIbHBIN JIUCT, OCHOBHYIO 4acCTh,
BBIBO/IBI 110 Pe3YJIbTaTaM UCCIICJOBAHUIA.

Ha mumynonom nucme IOIDKHBI OBITh yKa3aHBI: Ha3BAaHUE JUCIUIUIMHBI, Ha3BaHUE
nabopatopHoil paboOThl, (Gamuivg ¥ HWHUIUANBI TpenojaBaTens, ¢GamMuwiug W HHUALUAIBI
CTYJIEHTa, HOMEp ero yueOHOU TPYMIIbI U JaTa 3alUThl paOOTHI.

OcHosnass uacms JNOMKHA COJEPXKATh 3aJaHue, pe3yJbTaTbl HSKCIEPUMEHTATBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTHUYECKHE MaTeprabl, IMCTUHT KOJa/CKPUH dKpaHa.

Buvisoovr 1o mponenaHHOW paboTe JOHKHBI COJIEPKAaThb OCHOBHBIE PE3YJIbTATHI IO

pabore.

TpebdoBanus Kk 0opMIICHHIO 0TYETA 0 J1A00PATOPHOI padoTe

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

OdopmieHre OCHOBHOM YacTHW OTYeTa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeOGoBaHus NpHUBENEHBI B CEKTOpe HOpMAaTUBHOM nokymeHTauuu [YAII
https://guap.ru/standart/doc

IIpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctanmapra [OCT 7.0.100-2018. IIpumepsl ohopMIIeHHST CIMCKAa HCTOYHHKOB
NpUBEICHBI B CEKTOpe HOpMaTuBHOU JokymeHTamu 'Y ATl https://quap.ru/standart/doc

11.3. Mertoauyeckue yKazaHus sl OOYYaIOMIMXCS 10 MPOXO0XKICHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONTUICs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HernocpeiCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoM ¢opMe 00ydeHHs, caMoCTOsiITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.


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

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHupPOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBaTh YMEHUS
Y HaBBIKA B YCBOGHHUW W CHCTEMATH3alUU MPUOOPETaeMbIX 3HAHUI, 00ECIeUnBaeT BBICOKUUN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, TIOMOTAeT TIIOJYYUTh HABBIKH TIOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSL.

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

— y4eOHO-METOAMYECKHI MaTepHall 10 JUCIUTLINHE,

— kypc B LMS

— BBIMIOJTHCHHE KOHTPOJIBHON pabOThI

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

Texkymmii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMaTpUBaeT KOHTPOJIb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHHUE CEMECTpa C IIeNbI0 OLEHUBAHUS XO/a OCBOCHUS
JMCIIATUTAHBIL.

B TedyeHme ceMecTphl CTYACHTHI

- 3aIUIIAIOT JJAOOPATOPHBIE U MTPAKTUICCKHUE PAOOTHI;

- BBITIOJTHSIFOT KOHTPOJIBHBIE pa0OTHI;

- BBITOJIHSAIOT TECTUPOBAHUSI 110 MaTepuaiaM Jiekiuu B cpene LMS.

JIJIst TeKyIIero KOHTPOJIS YCIIEBAEMOCTH HUCIIOJIb3YIOTCS TECTHI

11.5. Metoauyeckue ykazaHus Ajisi OOYHarOUIUXCs MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexyrounass  arrecranus  OOydYaIOMIUXCS — MPEAYyCMaTpPHBACT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHMs MO auciuruinHe. OHa BKIIIOYAET B
cedst:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOTYYEHHBIX OOYyYaIOMIUMCS B XO/€ U3yUCHHS
yueOHOM TUCIUTUIMHEI B [IEJIOM WJIM IPOMEXYTOUHas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUHN
00ydJaronmMcs 1o OTIEIbHBIM pa3jienaM JUCIUTUIMHBI C aTTECTAIMOHHOW OLIEHKOM «3a4TeHO»
WJIU «HE 3aU4TEHO».

3aueT BHICTABIAETCS Ha OCHOBAHWM BBIMIOJIHEHHBIX B TEUEHHE CeMecTpa J1abopaTOPHBIX
paboT, KOHTPOJILHON PabOThl U UTOTOBOTO TECTUPOBAHUS: HA 3aUETHOM HeJese JOJKHBI ObITh
BBUIOXKEHBI B JIMUHBIN KaOWHET He MeHee 2 3allMIIEHHBIX OTYETOB M0 JTaOOpaTOpPHBIM paboTam,
KOHTpPOJIbHAsI paboTa, MPaBUILHBIX OTBETOB B UTOTOBOM TECTUPOBaHUHU He MeHee 50 %.
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