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1 desn 1 3a1auM U3yYeHU s TUCHMILUIHHBI (MOLYJIA).

1.1 Ileab ocBoeHUs] TUCHUIUIHHBI — SBIsieTcs (QOPMUPOBAHUE Yy CTYJICHTOB
byHIaMEHTANBHBIX 3HAHUN W MPAKTHYECKUX HABBIKOB B 00JIACTH MCKYCCTBEHHOTO WHTEJUICKTA
(M). CryneHTbl [OOJDKHBI HAy4YUThCSl MOHUMAaTh OCHOBHBIE KOHIENUMU uU Metonasl UU,
OIICHUBATh BO3MOKHOCTH U orpanunyenust MM-cucrem, a Takke npuMeHsaTs TexHojgoruu MU mis
pelIeHus MPAKTUIECKHX 3a71a4 B IPO(HECCUOHATLHOU JESTSIIEHOCTH.

1.2 3agauu TUMCHMILINHEI

- O3HAaKOMJIEHHE CTYJEHTOB C OCHOBHBIMU TMOHSTHSIMH, TEOPHSIMH U METOJaMU
MCKYCCTBEHHOT'O HMHTEJUICKTa, BKIIIOYAs MAalIMHHOE OOy4YeHHE, HEUPOHHBIE CEeTH, 00paboTKy
€CTECTBEHHOT'O 513bIKa U KOMIIBIOTEPHOE 3PEHHUE;

- o0y4eHHEe CTYJCHTOB NPAKTHUYECKUM METOJaM W HWHCTpyMeHTaMm pa3pabotku WNU-
CUCTEM, BKJIIOYas AJIEMEHTHI MPOrpaMMHUpOBaHMs Ha si3bike Python, ucnonbpzoBanue 6ubGIHOTEK
JUTSL MAITUHHOTO OOYYCHUS U aHAIM3A JJAHHBIX.

- JIeMOHCTpalus Bo3MOKHOcTel mpuMmeHeHuss MW st pemieHust 3aiad B COLMAIbHO-
T'YMaHUTapHBIX HAYKaX;

- pa3paboTka W peanuzalus CTyIEHTAMU HHAWBHUIYalbHBIX W TPYMIOBBIX MPOEKTOB,
HAIPaBIICHHBIX Ha pEIICHHe KOHKPETHBIX 3alad ¢ ucnoib3oBanueM WMU-texHomoruii B
npodeccuoHabHOM cdepe.

1.3 MecTo AucuuninHbl (MOAYJIs1) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Huctmmmaa b1.0.33 CUCTEMbI UICKYCCTBEHHOI'O MHTEJUIEKTA

OTHOCHTCS K 00s13aTeNIbHON YacTu, (OpMUpPYyeMOil ydaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHIH,
bnoka 1 «/Iuctununel (Moaynu)» y4eOHOTO MiiaHa.

B cootBercTBUM ¢ pabounM y4eOHBIM IJIAHOM TUCIMIUIMHA M3y4aeTcss Ha 3 Kypce Ha
ouHO (hopme oOyueHusi B 6 cemecTpe, Ha 0YHO-3a04HOM Popme Ha 3 Kypce B 6 cemectpe. Bun
IIPOMEKYTOYHOM aTTECTALMU: 3a4eT.

[TonmydyenHnsie B Tmpoliecce OOydeHUS MO JaHHOW AUCIMILTAHE 3HAHUS MOTYT OBITh
WCIIOJIb30BaHbI MPH MPOBEACHUN dYMIHUPUUYECKOTO HCCIeIoBaHus B Xoe Hanucanus BKP.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),

COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrPaMMBbI.

N3yuenune naHHOW y4yeOHOW MMCIMITIMHBI HAIpaBiIeHO Ha (POPMUPOBAHHE KOMIIETCHIIMN
Orik-2.7

Kox u HaumeHOoBaHue Pe3ynbpTarel 00ydeHUs MO TUCIHATIINHE
WHIUKaTOpa* MOCTHKEHUS (3Haem, ymeem, gnadeem (HABbLIKU U/UTU ONbIM
KOMITETCHITHT desimenbHOCMUL))
OIIK-2.7 3HaeT 0 MeToAax pa3pabdOTKH OPUTHHAIBHBIX AITOPUTMOB H
MPOTPaMMHBIX PEUICHHH ¢ MCIOJIb30BAaHUEM COBPEMEHHBIX

3HaeT MeToJlbl pa3paboTKU
OpUTrHHAJIbHBIX aJITOPUTMOB
U IIPOTPaMMHBIX PEIIECHUN C | YMEET TMpPHUMEHSATh METOABl pa3padOTKh  OPHUTHHAIBHBIX
HCII0JIb30BaHHUEM AJITOPUTMOB M TIPOTpaMMHBIX peHIeHI/Iﬁ C HCIIOJIB30BaHHEM
COBPEMEHHBIX TEXHOJIOTUH | COBPEMEHHBIX TEXHOJIOTHIA

TEXHOJIOTUH

Biameer HaBblKaMu INIPUMEHEHHMS U HUCIOJIB30BaHHUS B
npoeCCHOHATBHOM  JIeATEIbHOCTH  METOJ0B  pa3pabOTKH
OPUTMHAJBHBIX QJITOPUTMOB M IPOTPAMMHBIX PEIMICHUH ¢
HCITOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTUI




2. CTpyKTypa U cofep:KaHMe JUCUMILIIUHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH AUCHHMILIMHBI IO BUAaM padoT.

OO6mmast Tpy10EMKOCTh TUCIUTIIINHBI COCTABIISECT 2 3a4.e/1. (72 9acoB), UX paclpeaeicHue
0 BHJIaM pa0oT MPEICTaBICHO B TabIuUIEe

Jns cmyoenmos ODO (3 kype, 6 cemecmp)

Bun yuebHoli paboThl Bcero Cemectp
4acoB
6

KonTtakTHasi pa6oTa, B TOM YHcJIe: 32,2 32,2

AyIuTOpHBbIE 3aHATHS (BCEro): 30 30

3aHATHUA JIEKIUOHHOIO TUIIA 16 16

JlaGopaTopHble 3aHITHS

3aHATHSI CEMUHAPCKOT0 TUIA (CEMUHAPBI, 14 14

MPAKTUYECKHE 3aHSITHSI)

HNnas koHTaKTHas1 padora: 2,2 2,2

KoHnTtpoisb camocTositenpHOM padoTel (KCP) 2 2

[Tpomexyrounas arrectauus (MKP) 0,2 0,2

CamocTosiTesibHasi pad0oTa, B TOM YHCJI€e: 39,8 39,8

B Tom uncne:

IIpopaboTKa TEOPETHYECKOI0 MaTepraia 9,8 9,8

BrinonHenne MHIMBUYaTbHBIX 33JaHU (IIOTOTOBKA 40 40

Be0-KpyH3a, OJIrOTOBKA UCCIIEAOBATEIHCKUX KEHCOB,

MIPE3CHTAIIHN )

O01mas Tpy10eMKOCTh yac. 72 72
B TOM YHCJI¢ KOHTAKTHasS 32,2 32,2
pabora
3a4. e/l 2 2

2.2 CTpyKTypa AMCUMIIJIMHBI:
Pacnpeznenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTH IO pa3JienaM JAUCHUIIUHBI.

Paznensl qucuuninuHel, u3ydaeMeie B 6 cemectpe (01 cmyoenmog ODPO)

KosngectBo yacoB
Bueayg
Ne HanmenoBanue paznienoB (Tem) AyauTopHas HTOpHAs
Bcero paboTta
paborta
J | 113 JIP | CPC
BBenenue B MCKYCCTBEHHBIN HHTEIIEKT:
1. 5,8 1 - - 4.8
VicTopus U cOBpeMeHHbBIE TeHCHIIUN
2. |OcHOBBI MaIIMHHOTO 00yUYEHHsI 14 3 4 - 7
3. |Heiiponnsle ceTr 1 TI1y00KOe 00yUYeHHE 13 4 2 - 7
4. |O6pabotka ectectBeHHOrO si3bIKa (NLP) 13 3 3 - 7
5 AHaImM3 COMAIBHBIX CETEH ¢ NCTIOIh30BAHUEM 13 3 3 i 5
5141
6. bynymee N B connanbHO-TyMaHUTAPHBIX 11 2 5 i 7
HayKax
HToro mo AucuuUIINHE: 69,8 16 | 14 39,8
Konmponws camocmosmenvroti pabomwot (KCP) 2




IIpomesxcymounas ammecmayusi (MKP)

0,2

[loo2omoska k mexywemy KOHmMpoaro

Obwas mpyooemrocms no OUCYUNIUHE

72

[Tpumeuanue: JI — nekmuu, 113 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie

sansaTus, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Coaeprxanue pa3aeaoB JUCHUIIHHBI:

2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

HanmeHoBanue pasaciia

Coneprxkanue pasjena (TeMbl)

dopma TeKyIIero

(Tembl) KOHTPOJIS
1 2 3 4
1..Beenenue B OcHoBHblE TOHATHS M UCTOpHUS pa3BuTus|l[IMcbMEHHBIN oIpoc
HCKYCCTBEHHBIN NN. Knaccuduxanus u Hanpasinenus UM, |cTyneHTOB 1o Teme
MHTEJUIEKT: UCTOpUs U |BaxxHocTh 4141 Ui COLIMAIILHO- TIEKLIH
COBPEMEHHBIE T'YMaHUTapHbIX HayK.
TEHJCHIUU
2.|0cHOBBI MamMHHOTO  |(OCHOBHBIE AJITOPUTMBI MamuHHoOro|llucbMeHHsbI# orpoc
00yueHus oOyuenusi.  OOydeHwe C  ydHTeneM|CTYAECHTOB IO TEME
(supervised learning). OOyuenue  Oe3|/ICKIHUN

yautens (unsupervised learning). OOyuenue
¢ moakperuieHueM (reinforcement learning).

[Ipumepsr [IPUMEHEHUS B
poheCCHOHATTLHON IeATEIIEHOCTH.

3.|Heitponnsle cetu CrpykTtypa u IIPUHIIATIBI pabotsI|[TucemMenHsIi onpoc
riay0okoe o0y4eHne  |HeHpOHHBIX ceTeil. BBelnenne B IiyOOKoe|CTYAEHTOB IIO TEME

oOyuenue. [I[pumeHenne HeHPOHHBIX ceTel B|ICKLINI
aHaJIN3€ JaHHBIX.

4./00paboTka OcHoBHble 3a7aun U MeTobl NLP. [TuceMeHnHBIHM onpoc
€CTECTBEHHOTO S3bIKa |AHaJIM3 TEKCTA ¥ TIOHUMAHME SA3bIKA. CTYJIEHTOB I10 TEME
(NLP) [Mpumenerne NLP B mpodeccruoHanbHOM neKun

JEeATEIbHOCTH.

5.|AHanu3 counanabHbIX |MeToabl U HHCTPYMEHTHI aHaiu3a AaHHbIX  |[IucbMeHHBIN onpoc
ceTen ¢ COILIMAIbHBIX ceTell. BrlaBneHue CTYACHTOB II0 TEMC
ucnons3oBannem NN COLIMAIBHBIX TPEHAOB U IMATTEPHOB JICKIINH

noseneHus. [Ipumeps! u3
npodecCUOHATLHON 1EATEIbHOCTH.

6. bynymee N B [Iepcnextusel pazsutus M. HoBeie [IncemenHsIit onpoc
COIIMAJILHO- BO3MOYXHOCTH ¥ BBI3OBEI IJII COIIMAIBHO- CTYACHTOB 110 TEME
TYMaHUTAapHBIX HAyKaX |ryMaHUTapHbIX HAYK. JEKIINH

MexaucuuImHapHble TPOEKThI U
HCCIEN0BaHUS.
2.3.2 3aHATHA CEMUHAPCKOIO THIA.
No HaumenoBanue pasaena| Temaruka MpakTU4eCKUX 3aHATUN DopMa TeKyIIero KOHTPOI
(Tembl) (ceMHnHapoOB)




2

3

4

.|{OCHOBBI MalIIMHHOTO
00yueHus

VYcraHoBKa ¥ HaCTpoiika
MPOrPaMMHOTO 00ECTICUSHUS JIIIst
MAaIIMHHOTO O0YYCHHSI.

Beenenue B Python u 6ubnumoreku yis
WU (tensorflow, scikit-learn).
[TpuMeHeHne HHCTPYMEHTOB IS
BU3yasm3anuu 1aHHeix (Matplotlib,
Seaborn). AHaIu3 JaHHBIX M CO3JIaHHE
BU3YaJIbHBIX OTYETOB.

WHTepakTUBHAs IPE3EHTALNS
pPe3yIbTaTOB BHIOJIHEHUS
MPAKTHYECKON pabOThI

.|HelipoHHbIE ceTu n
riy0okoe o0ydeHue

Cozpanne u  oOydeHue MpPOCTON
HEHPOHHOM CETM HA  pPEANbHBIX
JaHHBIX. AHamu3 pe3yJbTaTOB MU

KOPPEKTUPOBKA MOJEIIH.

WHTepakTBHAs Npe3eHTalus
pe3yJIbTaTOB BBIIOJHEHUS
IPAKTUYECKON pabOThI

.|{O6paboTka
€CTECTBCHHOT'O SI3bIKa
(NLP)

Pa3pabotka  mpocroro  4yar-06oTa.
IIpumenenne wmeronoB NLP
aHaiM3a  TEKCTOB  (TOKEHHU3aLUf,

JICMMaTu3anus, aHajainu3 TOHaJII)HOCTI/I).

WNHrepakTrBHAs IpE3eHTALUS
pPe3yIbTaTOB BHIOJIHECHUS
MPAKTHIECKON pabOThI

.|AHaMN3 couaIbHBIX
ceTe ¢
ucroiab3osanneM N

COop u 00paboTKa JaHHBIX U3
conuanbHbIX cerel. [Ipumenenune
METOJIOB MAIIUHHOTO OO0YYEeHHUS [Tt
CETEBbIX JIAHHBIX.

WNHurtepakTrBHAs pe3eHTALUS
pPe3yIbTaTOB BHIOJIHECHUS
MPAKTHIECKON pabOThI

.|bynymee U1 B
COIMAJIFHO-
TyMaHUTapHBIX HAyKax

Pa3paboTka rpynmnoBbIX MPOSKTOB HA
OCHOBE 3HaHUI1, OIYYEHHBIX B X0O/1€
Kypca. [Ipesenrauus u o0cyxaeHue
PE3yJIBTAaTOB.

HNHurtepakTrBHAs pe3eHTALUS
pPe3yIbTaTOB BHIOJIHECHUS
MPAKTHIECKON pabOThI

2.3.3 [IpumepHasi TeMaTHKa KYpCcOBBIX padoT (IIPOEKTOB)

Kypcosbie paboTbl

- HE IIPElyCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 O0ecneYeHHsl I CAMOCTOATEILHOI PadoThI
o0y4yammxcs Mo AMCHUILIHHE (MOLYJII0)

[lepeuenp yueOHO-METOAUUECKOTO 00eCTIeUEHNS TUCITUIINHBI

Ne Bun CPC IO BBINOJIHEHUIO CaMOCTOSITENbHON paboThI

1 2 3

1 |IIpopabGoTka Meroandeckue yKa3zaHUS 110 OPTaHHW3alldd CaMOCTOATEIbHOU
TEOPETUYECKOT O paboThl CTYIEHTOB 10 HampasieHuto mnoarorosku 41.03.04
marepuana (moxroroBkallomuTonorus, yTBEpKICHBI HA 3aceJaHWd YUYEHOTO COBeETa
K npoOneMHbIM|paKkynpTeTa  ympaBieHus u  ncuxonorunm  KyGaHckoro
ceMHHapam) roCyIapCTBEHHOr0 yHUBepcHuTeTa, mpoTokon N 7 ot 27.04.2021

T.

2 (llogrotoBka Mertoanyeckne yKa3aHWs IO OPTaHU3AIMH CaMOCTOSTEIHLHOM
WHUBUTyaIbHBIX paboThl CTYOEHTOB MO HampaBieHuto moaroroBku 41.03.04
3amanuii  (mpe3eHTarui,|[lomuTonorus, yTBEp)KIEHBI Ha 3aceJaHWUd YUYEHOTO COBETa
HCCIIEIOBATEIILCKUX dakynprera  ympaBiueHus u  ncuxojoruu  KybaHckoro
Ke¥coB, BeO-KpyHn3a) roCyIapCTBEHHOr0 yHUBepcHuTeTa, mpoTokoa N 7 ot 27.04.2021

T.
3 [IlpopaboTka Metoandeckne YKa3aHWsl IO OpPTaHU3aIllMH  CaMOCTOSITEIBHOM




TEOPETUYECKOT O paboThl CTYIEHTOB 1o HampasieHuto moarorosku 41.03.04
MmaTtepuana (moaroroBka|llomuronorus, yTBep:KIeHbl Ha 3acelaHUU YYEHOro COBeTa
K MUCbMEHHOMY ONpocy) |hakynbTeTa  ympaBieHuss u  ncuxojorun  KyGaHckoro
roCyJIapCTBEHHOI'0 YHUBepcuteTa, mpotokosn N 7 ot 27.04.2021

TI.
3 |[loaroroBka K/ MeToauyeckne yKa3aHUS 1O OpPraHU3alUU CaMOCTOSATEIHLHOU
KOHTPOJILHOM paboTe 1mo[paboThl CTYACHTOB MO HampasieHuto mnoarotoBku 41.03.04
TeKyIIel Teme [Tonuronorus, yTBep)KOCHBI Ha 3acedaHUM YYEHOrO COBETa

dakynpTera  ympaBneHus W ncuxonoruum  KybGanckoro
roCyJIapCTBEHHOI'0 YHUBepcUuteTa, mpotokosn N 7 ot 27.04.2021
r.

4 |IlogroToBka k 3adery  |Meroauueckue YKa3aHHUs [0 OpraHU3allid CaMOCTOSTEIbHON
paboTel CTYOEeHTOB MO HampaBieHuto moaroroBku 41.03.04
[TonuTonorus, yTBEp>KICHbI Ha 3aceJaHUM YUYEHOTO COBETa
dakynprera  ympaBieHus W rcuxojoruu  KybaHckoro
rocyJapCTBEHHOro yHuBepcuteTa, nmporokon N 7 ot 27.04.2021
.

Y4eOHO-MEeTOAUYECKUE MaTepuasbl Il CaMOCTOSITENIbHON PabOThl 0OyYaroIIUXCS U3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npenocrasisitorcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOU popme yBeIHMueHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

Jjig U1 ¢ HapyIIeHUSIMU CITyXa:

— B mieyaTHoOU hopme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

JlaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
oOyyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B Xozme wu3ydYeHHMs JUCUUMIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIEIYIOIIMX
00pa3oBaTeNIbHBIX TEXHOJIOTHI: JICKIMH, JJAOOpaTOpHbIC / MPAKTUYECKUE 3aHATHS, POOIEMHOE
oOyueHHe, MOJyJbHas TEXHOJOIHs, MOJIrOTOBKA IHCHBMEHHBIX aHAJIUTHUYECKUX padoT,
camocTosITeNbHasl paboTa CTy/IEHTOB.

KoMIeTeHTHOCTHBI MOAXOJ B paMKax MpEenojJaBaHus IJUCLMIUIMHBL pealn3yercsi B
WCIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMH M aKTHBHBIX METOAOB (TPOEKTHBIX METOIUK,
MO3rOBOIO INTypMa, pa30opa KOHKPETHBIX CHUTyalldil, aHaiM3a IeJarornyeckux 3ajad,
MeAarorn4eckoro SKCIepuMEHTa, MHBIX ()OpM) B COUETaHUHU C BHEAYJUTOPHOU pabOTOM.

WHpopmanlMoHHbIE  TEXHOJOTMM, TPHUMEHSEMble TIpPH U3YyYEHUH JAUCHUIUIUHBL:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYypcoB,  JOCTYNHBIX B HH(OpMalMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH MIHTepHeT.

AnantuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE IPU U3YUEHUN TUCIUILTNHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHU3alysd
KOHCYJIbTAIMi C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

OOyuenne B paMmkax AMCLUUIUIMHBI HANpPaBICHO HAa YBETUYEHHUE JIOJMU MPAKTHUYECKOM
paboThl  CTYJEHTa, UCIHOJIb30BaHWE WIPOBBIX U HMMHUTAUMOHHBIX (opMm  00ydeHus,



WHULIMUPOBAHNUE CaMOCTOSITEIIFHOTO TIOMCKA (CTYJIEHTOM) 3HAaHMM Yepe3 MpoOeMaTH3AIHIo
(mpenonaBateneM) yueOHOTO MaTepuaa.

B nensx noBelleHUs KauecTBa MpodeccrnoHalbHOM MOArOTOBKU 00YYaOIIHXCS:

- HCIIOJIB3YETCs KOMIUIEKC MYJIbTHMEIUHHBIX TIPE3CHTAUN B yUeOHOM IIPOIIECCE;

- YBEJIMYEHA JI0JISI 3aHATHH, TPOBOAUMBIX B MHTEPAKTUBHOM popme.

B npenogaBanuu Kypca UCTIOIB3YIOTCS COBPEMEHHBIE 00Pa30BaTEIbHBIC TEXHOIOTHH:

- MyJIbTUMEIUHHBIC JIEKIUH C SJIEeMEHTaMU AUCKYCCUU;

- UH(pOPMAIIMOHHO-KOMMYHHKATUBHBIC TEXHOJIOTHH;

- HCCJeI0BaTeNIbCKHE METO/IbI B 00yUeHUH;

- IpobJIeMHOE 00yYEHHE.

B yuebHOM mpoliecce UCHONB3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIE (POPMBI MPOBEACHUS
3aHATHIA.

Ha osrame u3ydeHuss mepBbIX [BYX pas3elioB, KOTOPble HOCAT B OOJbIIEH CTEHEHH
TEOPETUYECKHUI XapaKTep, HCIOIB3YIOTCS TPYIIOBBIE M CAMOCTOSTENbHBIE (DOPMBI PabOTHI,
HAIPaBIIEHHBIE Ha OCMBICIICHHE CIIOXKHBIX HECTPYKTYPHUPOBAaHHBIX MpoOJieM IMpeaMera
oOydeHus, (GOpMUPOBaHHWE COOCTBCHHOW AapryMEHTHUPOBAHHOW TMO3UIMH 110 MPOOIEMHBIM
aCTeKTaM M3y4aeMOi TeMBI.

[Tocnenyromue pasgensl JUis pemieHHs] IMOCTAaBICHHBIX Iiefiell B pamMKax y4eOHOH
JTUCIUIUIMHBI TPEeOYIOT MCIOIb30BAaHUS METOJIOB OOYy4EHHUs, HAMPaBICHHBIX Ha (OPMUPOBAHUE
YMEHUUA M HAaBBIKOB HCIOJIb30BAHUS CHCTEM HCKYCCTBEHHOTO HWHTEIUICKTA B MOJIOJCIKHOM
MOJIMTUKE, MOJACIUPOBAHUS M TPOEKTUPOBAHUSA CHCTEM IMPUHATUS PEHICHUN B YIpPaBICHUU
MOJIOJICKHOM ToUTUKON. [[s1 popmMupoBaHus nmepedrciIeHHOro KOMILIEKCa 3HaHUM, YMEHUHN 1
HABBIKOB HCIOJB3yeTCs Takue oOpa3oBaTelibHbIE TEXHOJOTMU KaK MPOOJIEMHBI cCeMHHap U
noptdens WHANBUAYAIBHBIX M TPYMIOBBIX MPAKTUYCCKUX 3aJaHuii. B pamkax mpoOiieMHOro
CeMHHapa pellaercs AByeIWHas 3ajaya: MPOBOJIUTCS Mpe3eHTAlMs HHIWBUIYATbHBIX U
TPYIIOBBIX MPAKTUYECKUX 3aJaHUN MO TeMe Y4eOHOro pasjesia U pa3BOpauuBacTCs AUCKYCCHUS
0 CO/Iep KaTeIbHBIM BOIIPOCaM MPOOIEMHOTO CEMUHApA.

Jlnst U1y ¢ orpaHUYEeHHBIMU BO3MOXHOCTSIMHU 37I0POBBS IIPEIYCMOTPEHA OpraHU3aIIMs
KOHCYJIbTAI[U} C UCIHOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHoOYHbIE M1 METOANYECKHE MATEPHAJbI

OIICHO‘-IHBIG CpG}ICTBa HpeILHaSHaquI)I JJISA KOHTpOJ'IS[ U OLCHKHU O6pa3OBaTeJ'II>HI>IX
JTOCTHKEHUH 00YYarOIIMXCs, OCBOMBIINX MPOrpaMMy Y4eOHOM TUCITUTUINHBI.

OreHOYHBIEC CPEJICTBA BKIIIOYAET KOHTPOJIbHBIC MAaTE€pUaibl JIJIsl MPOBEJACHUS TEKYIero
KOHTpOJIsA B ¢dopMe 3aJaHuil K MPOOJIEMHBIM CEMHUHapaMm, Ompoca B MUChMEHHOU (opme,
AHAJIMTHYCCKOI'O AOKJaga, H Iprer TBOpLIGCKI/IX SaI[aHI/Iﬁ nu KOHTpOJ’IBHBIX pa60T nu
NMPOMEKYTOYHOI aTTecTAalMU B (hOpME BOIIPOCOB K 3aYETy.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKyLIeil U MPOMeKYTOYHOM aTTecTAluU

HaunmenoBanue
Kon u
OLIGHOYHOTI'O CPEJICTBA
Ne HalMEHOBAaHUE
PesynbraTsl 00y4yeHus IIpomex
n/ HMHIMKATOpa .
(B cootBercTBUH C 1. 1.4) Texymui yTO4Has
n | (B COOTBETCTBHHU C
KOHTPOJIb aTTecTall
n. 1.4)
us
OIIK-2.7 3Haet 0 MeTOoax paspabotku | CterneHpb Bompoc
OpPUTHHAIIBHBIX AITOPUTMOB U | yJacTus B BI K
3HaeT METOIBI N
1 5 MIPOTrPaMMHBIX pereHui c | AMCKyCCHN. 3a4ery
a3paboTKu i
pasp HCIOJIb30BaHUEM COBPEMEHHBIX Ompoc Ha 1-25
OpPUTMHAJIBHBIX .
P TEXHOJIOTHI CEMUHAPC.
AJITOPUTMOB u Boinonnenue




IIPOrpaMMHBIX YMeerT NMpUMEHSATh METOMAbl pa3pabOTKH | MPaKTHUYECKUX

peleHui C | OPUTMHAJIBHBIX AJITOPUTMOB | 33/1aHUH.
HCIIOJIb30BAHKEM | IIPOIPAMMHBIX peleHuni ¢ | MaTepakruBHa
COBPEMEHHBIX HCIIOJIb30BAHUEM coBpeMeHHbIx | 1 MPC3CHTALNA
TEXHOJIOTUH TEXHOJIOTUHU pC3yJIbTATOB
BBIIIOJIHEHHS

Bnaneer HaBblkaMM IpPUMEHEHHUS U | MPAKTHYECKOM
UCIIOJIB30BaHUS. B MPO(eCCHOHATbHON | pabOTHI.
NEeSTeIbHOCTH ~ METOAOB  pa3paboTKu

OpUTHHAJILHBIX AJITOPUTMOB n
MPOTPaMMHBIX pereHui c
HCIIOIb30BaHHUEM COBPEMEHHBIX
TEXHOJIOTHI

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YUETOM WX MHIUBHYaIbHBIX CUXO()U3NIECKIX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIUAAM M JIMIAM C OTPAaHUYECHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIILHOE BPEMs ISl TOJTOTOBKHM OTBETA HA SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbsI IIPEAYyCMAaTPUBACTCS MCIOIb30BAaHHE TEXHHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH JJIsl 00YHAIOIIUXCS C OTPAHNYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBSI
U WHBAIWAOB TPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS 1O JAUCHUIUIMHE MOXKET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iporienypa oneHMBaHUsI Pe3yJIbTATOB OOYUYEHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJIIO) TMpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA
oOyyJaronuxcs.

TunoBble KOHTPOJIbHBbIE 3aJaHUSA WJIM HHbIe MAaTepHaJibl, HeOOXOaAUMbIE ISl
OLICHKM 3HAHWI, YMEHNH, HABBIKOB U (MJIH) ONbBITA JeSTEJIbHOCTH, XaPAKTePU3YIOUIUX
Tanbl GOpMHUPOBAHNMS KOMIIETEHIIMH B Mpoliecce 0CBOCHUs 00pa30BaTe/IbHOM MPOrpaMMbl

IIpakTH4eckoe 3aHATHE «OCHOBBI MAIIMHHOIO 00Y4YECHUSD).
enb 3aHATHA: MO3HAKOMUTH CTYJIEHTOB C OCHOBaMH HEWPOHHBIX CeTed U TIIyOOKOro

oOydenus. HayunTs co3gaBaTh, 00y4yaTh M OLICHMBAaTh HEWPOHHBIE CETH Ha MpHUMeEpEe 3a/adyd
pacrmo3HaBaHMs PyKOIUCHBIX QP ¢ ucronb3oBanuem oudnmoreku TensorFlow u Keras.




Onucanue 3a1aHus:
1. YcranoBka Python 1 He0OX0UMBIX OMOIHOTEK:
- Ycranosure Python Ha Bam KoMIbrOTEp, €CIIM OH €Il HE YCTaHOBIIECH.
- YcTaHOBHTE MEHEIKEP MaKETOB Pip.
- Co3paiite 1 aKTUBUPYITE BUPTYaJIbHOE OKPYKEHUE.
- Ycranosute oubanoreku tensorflow u scikit-learn.
2. Co3nanue u 00y4YeHHe MPOCTO MOJIENIM MAIIIMHHOTO O0yYeHUSI:
- UmnopTtupyiite He00X0uMble OMOTUOTEKH.
- 3arpy3uTe U MoJAroTOBbTE JaHHBIE.
- Co3paiite IpoCTy0 MOJIETh MAIIMHHOTO O0yYEeHUSI.
- OOyuuTe MOJIEb.
- OLleHUTE Ka4eCTBO MOJEIH.
NHucrpykuus:
1. Ycranoska Python:
- Ilepeiinure Ha odurmaneHeiii cait Python (https://www.python.org/downloads/) u
CKayaiiTe nocneaHiow Bepcuto Python.
- CnenyiTe MHCTPYKIUSM T10 YCTAaHOBKE JJIs Balllel ONEPallMOHHONW CHCTEMBI.
2. YcTaHOBKa BUPTYAJIBHOTO OKPYKEHHS U OMOTHOTEK:
- Otkpoiite TepMuHaT (KOMaHAHYIO CTPOKY) M BBINOJHUTE KOMAHAY JUIsl YCTaHOBKHU
BUPTYAJIBHOTO OKPY KEHUS:
pip install virtualenv
- Co3aiiTe HOBOE BUPTyaJIbHOE OKPYKEHUE U aKTUBUPYITE €ro:
virtualenv myenv
source myenv/bin/activate # mis Windows: myenv\Scripts\activate
- Ycranosute TensorFlow u scikit-learn:
pip install tensorflow scikit-learn
3. ImMmiopT HEOOXOUMBIX OUOIHOTEK:
import tensorflow as tf
from sklearn.datasets import load_iris
from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.metrics import accuracy_score
4. 3arpy3ka u IOArOTOBKA JAHHBIX:
- 3arpy3uTe JaHHbIE 0 MpHcax U3 oubanoreku scikit-learn:
iris = load_iris()

X =iris.data
y = iris.target
- PaznenuTe naHHble Ha 00YYarOLIyI0 U TECTOBYIO BEIOOPKHU:
X train, X test, 'y train, y test = train_test split(X, vy, test size=0.2,

random_state=42)
- CTangapTU3UpyNUTE JaHHBIE!
scaler = StandardScaler()
X_train = scaler.fit_transform(X_train)
X_test = scaler.transform(X_test)
5. Co3manue MOJIeTN MAIlIMHHOTO O0yYeHHUS:
- Co3naiite mpocTyto Mozenb Ha ocHoBe TensorFlow:
model = tf.keras.models.Sequential([
tf.keras.layers.Dense(10, activation="relu’, input_shape=(X_train.shape[1],)),
tf.keras.layers.Dense(10, activation="relu’),
tf.keras.layers.Dense(3, activation="softmax’)

D



model.compile(optimizer="adam’, loss="sparse_categorical_crossentropy’,
metrics=['accuracy'])
6. O0y4eHre MOJICIH:
- OOyuuTe MOJIEIh Ha MOJAITOTOBJICHHBIX JIAHHBIX:
model.fit(X_train, y_train, epochs=50, batch_size=8, validation_split=0.2)
7. OneHka MOJICIH:
- OHCHI/ITG Ka4yeCTBO MOAECJIN HAa TECTOBBLIX NAHHBIX:
y_pred = model.predict(X_test)
y_pred_classes = tf.argmax(y_pred, axis=1).numpy()
accuracy = accuracy_score(y_test, y_pred_classes)
print(f'/Accuracy: {accuracy * 100:.2f}%)

CTyaeHTB! JOJDKHBI BBIIOJIHUTD BCE IATH 33aHUs, HAUWHAs C YCTAHOBKU HEOOXOIMMBIX
MHCTPYMEHTOB M 3aKaHYMBas CO3JaHMEM M OOYYCHHEM MOJENM MAalluHHOro oOydeHus. B
pe3ynbTate OHHM IMoiydar Oa3oBoe mpexacraBieHue o pabore ¢ Python u OGubnamorexamu
TensorFlow wu scikit-learn, a Takxe Haydarcsi co3/laBaTh M OLEHHBATH IPOCTBHIE MOJEIU
MAIIMHHOTO O0Y4eHUS.

Hepeqeﬂb uacmu KomnemeHnyuu, npoeepAaemblx OYEHOYHbIM cpedcmeww:

OIIK-2.7

Kpumepmi OUEHKU uHmepaKmueﬁoﬁ npelexnmayuu pes3yibmanos 6blNOJIHEHUA
NPAKMu4ecKol pabomoi:

«OTJIMYHO» - BBINIOJHCHBI BCE 3aJ[aHUs MPAKTHUYECKOW pabOThI, CTYJACHT YETKO M 0e3
0HII/I6OK OTBCTUJI Ha BCC KOHTPOJBHBIC BOIIPOCBI B XOAC I/IHTepaKTI/IBHOﬁ IMpe3CHTalU
Pe3yIbTaTOB MPAKTHUECKOU PAOOTHI.

«XOpOoUIO» - BBIIOJHCHBI BCC 3alaHUA HpaKTHHGCKOfI pa6OTbI; CTYACHT OTBCTUJI HA BCC
KOHTPOJIbHBIE BOMPOCHI B XOJE€ HHTEPAKTHBHON NPE3CHTAIIMU PE3yJbTaTOB MPAKTHYECKON
paboTHI C 3aMEUaAHUSIMH.

«YIOBIETBOPUTENHHO» - BBINOJHEHBl BCE 3a/laHUsl MPAKTHYEeCKOW paboThl ¢
3aMCYaHUSAMHU, CTYACHT OTBCTHJII Ha BCC KOHTPOJBHBIC BOIPOCBI B XOO€ HHTepaKTHBHOﬁ
MPEe3EHTAIMU PE3YILTATOB MPAKTUYECKOU PabOThI C 3aMEUaHUSMHU.

«HEYJIOBJIETBOPUTEILHO» (HE 3a4YTEHO): CTYJIEHT HE BBINOJHUI WJIA BBITOIHUI
HENPAaBUIBLHO 3a/IaHUsl MPAKTUYECKON pabOThI; CTYJEHT OTBETHJI HAa KOHTPOJbHBIE BOMPOCH B
X0Jleé UHTEPAaKTUBHOMN MpE3EeHTAllMU pe3yIbTaTOB IMPAKTHUYECKON paboThl ¢ OMMOKaMU WM HE
OTBETHJI HAa KOHTPOJbHBIE BOMPOCHI.

IIpakTnyeckoe 3ansaTue «Heiliponnbie ceTn u rirydokoe o0yueHune».

enb 3aHATHA: MO3HAKOMUTH CTYJIEHTOB C OCHOBaMH HEWPOHHBIX CE€Ted U TIIyOOKOIo
oOyuenust. Hayuutb co3gaBarh, o0y4yaTh M OIIEHHBAaTh HEWPOHHBIE CETH Ha IpUMEpEe 3aJauu
pacro3HaBaHusl PYKOIHMCHBIX (P ¢ ucnoias3oBanrem oubdmuorexu TensorFlow u Keras.

Ommcanne 3aJaHA:

1. YcranoBka HEOOXOIUMBIX OMOINOTEK:
- YcranoBute Python u MeHekep makeToB pip.
- Co3aiiTe M aKTUBUPYHUTE BUPTYAIBHOE OKPYKEHUE.
- Ycranosure 6ubnuorexku TensorFlow u Keras.
2. 3arpy3ka ¥ NOArOTOBKA JAHHBIX:
- Umnoptupyiite HeoOXoauMble OMOIMOTEKH.
- 3arpysute nanabie MNIST u moaroroBbTe UX AJ1 00yUEHUS.
3. Co3gaHue HEMPOHHOU CeTH:
- [TocTpoiiTe apXUTEKTypy HEHPOHHOM CETH ¢ ucnoyib3oBanueM Keras.



4. OOy4eHue MOIeTH:
- O0yunTe MOZETh Ha TPEHUPOBOYHBIX JAHHBIX.

5. OueHka MOJeNu:
- OLleHUTE TOYHOCTh MOJEIIU HA TECTOBBIX TAHHBIX.

6. JlononHUTENbHOE 3aJaHUE:
- VYydmmTe MoJenb, 100aBUB JOMOJHUTEIBHBIC CIIOW U YBEIUYHUB KOJMYECTBO 3IOX

00y4eHwusI.
HNucTpykuus:

1. YcranoBka HEOOXOUMBIX OMOJIMOTEK:
- OtkpoiiTe TepMHHaNI (KOMaHJHYIO CTPOKY) M BBIIOJHUTE KOMAHIY JUIsl YCTaHOBKH
BUPTYAJIbHOI'O OKPYKCHUS:
pip install virtualenv
- COSﬂaﬁTe HOBOC BUPTYAJIbHOC OKPYKCHUC U aKTHBprﬁTC €ro:
virtualenv myenv
source myenv/bin/activate # mis Windows: myenv\Scripts\activate
- Ycranosute TensorFlow u Keras:
pip install tensorflow
2. 3arpy3ka u OArOTOBKA JAHHBIX:
- UMmnoptupyiite HeoOXoauMble OMOIHMOTEKHU:
import tensorflow as tf
from tensorflow.keras.datasets import mnist
from tensorflow.keras.utils import to_categorical
- 3arpy3ure u noaroroBbTe gaHHbie MNIST:
(X_train, y_train), (X_test, y_test) = mnist.load_data()
X_train = X_train.reshape((X_train.shape[0], 28, 28, 1)).astype('float32") / 255
X_test = X_test.reshape((X_test.shape[0], 28, 28, 1)).astype(‘float32") / 255
y_train = to_categorical(y_train, 10)
y_test =to_categorical(y_test, 10)
3. Co3iaHue HEUPOHHOM CETHU:
- [TocTpoiiTe apXUTEKTypy HEHPOHHOU CETHU ¢ Ucnoyib3oBanueM Keras:
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense, Conv2D, Flatten, MaxPooling2D

model = Sequential([
Conv2D(32, kernel_size=(3, 3), activation="relu’, input_shape=(28, 28, 1)),
MaxPooling2D(pool_size=(2, 2)),
Flatten(),
Dense(128, activation="relu’),
Dense(10, activation="softmax’)

D

model.compile(optimizer="adam’, loss="categorical_crossentropy’,
metrics=['accuracy'])
4. O0yueHue MOJIEIH:
- OGyuuTe MOJIeNIb Ha TPEHUPOBOYHBIX TAHHBIX:
model.fit(X_train, y_train, epochs=10, batch_size=32, validation_split=0.2)
5. O1eHKa MOJEIH:
- OI_ICHI/ITC TOYHOCTH MOJCJIN HAa TCCTOBLIX JAHHBIX:
test_loss, test_acc = model.evaluate(X_test, y_test)



print(f'Test accuracy: {test_acc * 100:.2f}%)
6. JIonoIHUTENbHOE 3aJaHIE:
- yJ’Iy‘lH_II/ITe MOACIIb, I[O6aBI/IB JOIIOJTHUTEIIBHBIC CIIOUM WM YBCIWYHB KOJUYCCTBO D3I10X
00yueHus:
model = Sequential([
Conv2D(32, kernel_size=(3, 3), activation="relu’, input_shape=(28, 28, 1)),
MaxPooling2D(pool_size=(2, 2)),
Conv2D(64, kernel_size=(3, 3), activation="relu’),
MaxPooling2D(pool_size=(2, 2)),
Flatten(),
Dense(128, activation="relu"),
Dense(10, activation="softmax’)
D
model.compile(optimizer="adam’, loss="categorical_crossentropy’,
metrics=['accuracy'])
model.fit(X_train, y_train, epochs=20, batch_size=32, validation_split=0.2)

CryneHTsl JOHKHBI BRIMOJIHUTE BCE IIard 3aJaHusl, HAYWHAsA C YCTAHOBKUA HEOOXOIMMBIX
WHCTPYMEHTOB U 3aKaHYMBas CO3JlaHUEM, OOy4YeHHEM M OLEHKONH HEMpOHHOW CceTH s
pacrno3HaBaHUS PYKOIMHUCHBIX HUQp. [lOMONHUTENBHOE 3aJaHUE TIO3BOJIUT CTYJACHTAM YIIyOUTh
CBOM 3HAHMS U HAaBBIKU, YIYyYIIUB apXUTEKTypy MOJEIH U J0OMBIIKMCH Ooyiee BBICOKOI
TOYHOCTH.

Ilepeuensv yacmu komnemeHyuu, NPOBEPIEMbIX OYEHOUHIM CPEOCBOM.

OIIK-2.7

Kpumepuii _oyenku __unmepaxmuerou _npe3enmayuy___pe3yibmamos ___6blnoJHEeHUs
NPAKMu4ecKkol pabomoi:

«OTJINYHO» - BBINOJIHEHBI BCE 33JaHUsI MPAKTHUYECKON pabOThl, CTYAEHT YETKO U 0Oe3
OIIMOOK OTBETWJI Ha BCE KOHTPOJBbHBIE BONPOCHl B XOJ€ HMHTEPAKTHBHON Mpe3eHTaluu
Pe3ybTaTOB MPAKTUUECKOM paboTHI.

«XOpOIIO» - BBIMOJHEHB! BCE 3aJlaHMsI MPAKTUUYECKON pabOThl; CTYAEHT OTBETUJI Ha BCE
KOHTPOJIBHBIE BONPOCHI B XOJI€ HMHTEPAKTUBHOW IIPE3CHTALMH PE3YJbTATOB IPAKTHYECKOU
paboThI ¢ 3aMEUaHUSIMH.

«YyIOBIIETBOPUTENIBHO» - BBIIOJHEHbl BCE 3a/JaHusl IMPaKTH4YEeCKOW padoThl ¢
3aMEYaHMUAMU; CTYJECHT OTBETUJI HAa BCE KOHTPOJIBHBIE BOIIPOCH B XOJ€ HWHTEPAKTUBHOMU
[IPE3EHTALMU PE3YJILTATOB MPAKTUYECKONW pabOTHI C 3aMEeUaHUSIMHU.

«HEYJIOBJIETBOPUTEIbHO» (HE 3aYT€HO): CTYJCHT HE BBIIOJHUI MM  BBIIOIHUI
HENPaBWJIBHO 3a/laHusl MPAKTUYECKON pabOThl; CTYJE€HT OTBETHJI HAa KOHTPOJbHBIE BOMPOCH B
XOJIe MHTEPAaKTUBHON MPE3EHTALUU pPe3yJIbTaTOB MPAKTUUYECKOH padoThl ¢ OmMOKaMU WU HE
OTBETUJI HA KOHTPOJIbHBIE BOITPOCHI.

IIpakTuyeckoe 3ansaTue «O0padoTka ecrectBeHHOro si3bika (NLP)»

[lenp 3aHATHS: TO3HAKOMHUTH CTYJCHTOB C OCHOBAaMH 00PabOTKH €CTECTBEHHOTO SI3bIKA U
aHalM3a TOHAIBLHOCTH TeKCTOB. HayuuTh wucnonb3oBarh Oubmmoreky Hugging Face
Transformers u monens BERT miis ananm3a TOHaIbHOCTH TEKCTOB Ha PYCCKOM SI3BIKE.

Onucanue 3aIaHus:
1. YcranoBka HEOOXOAMMBIX OMOIIHOTEK:

- YcranoBure Python u MeHexep makeToB pip.
- Co3aiiTe M aKTUBUPYHUTE BUPTYAIBHOE OKPYKEHUE.



- YcranoBurte 6ubnuoreku transformers’, ‘torch’, u “pandas’.
2. 3arpy3ka u nOArOTOBKA JAHHBIX:
- UmnopTtupyiite He00X0uMble OMOTUOTEKH.
- 3arpy3uTe U MOAroTOBbTE JaHHBIC JIJIsl aHAIN3a TOHAIBHOCTH.
3. Hactpoiika u ucnonb3zoBanue moaenu BERT:
- 3arpy3ute npenodydennyro moaens BERT miis pycckoro sizbika.
- Hanmummre ynkuuio uis npeackazaHusi TOHATbHOCTH TEKCTOB.
4. Ananu3 JaHHBIX:
- [IpumenuTe MoeNb K JAHHBIM U OLIEHUTE PE3YJIbTATHI.

5. JlonmonHUTENBHOE 3aJaHUC:
- [IpoBenuTe aHanu3 Ha APYromM HAOOpE JAHHBIX U CPABHUTE PE3YIHTATHI.

NHucrpykuus:

1. YcraHoBKa HEOOXOIUMBIX OUOIMOTEK:
- OTKpOfIT ¢ TCPMHHAJI (KOMaH,HHy}O CTpOKy) W BBIIIOJHUTC KOMaHAY JIs1 YCTAHOBKH
BUPTYAJIbHOI'O OKPYKCHUSA!

pip install virtualenv

- Co3paiiTe HOBOE BUPTYyaJIbHOE OKPY>KEHHUE U aKTUBUPYHTE €ro:
virtualenv nlp_env
source nlp_env/bin/activate # nnsa Windows: nlp_env\Scripts\activate

- YcraHoBUTE HEOOXOIUMBIE OMOIMOTEKH:
pip install transformers torch pandas

2. 3arpy31<a U IIOATr0OTOBKA JAaHHBIX:

- UMnoptupyiite HeoOXoauMble OUOINOTEKHU:
import pandas as pd
from transformers import BertTokenizer, BertForSequenceClassification
import torch
from torch.utils.data import DataLoader, Dataset

- 3arpy3HTe JAaHHBIC dJId aHalln3a TOHAJIbHOCTHU (Haan/IMep, Ha60p JAaHHBIX

RuSentiment):

# Ilpumep 3arpy3Ku JaHHBIX
data = pd.read_csv('path/to/rusentiment_data.csv')
# Ilpennonoxum, 4To y Bac €cTh cTOJOLbI 'text' u 'sentiment’
texts = data['text'].tolist()
sentiments = data['sentiment'].tolist()

3. Hacrpoiika u ucnonb3zoBanue moaenu BERT:

- 3arpy3ute npenodydernyro Moaens BERT u TokeHu3aTop 1uist pyccKoro si3blKa:
tokenizer = BertTokenizer.from_pretrained('DeepPavlov/rubert-base-cased-sentiment’)
model = BertForSequenceClassification.from_pretrained('DeepPavlov/rubert-base-

cased-sentiment')

- Hanmmmre xnace U1 IMMOATOTOBKM HAHHBIX U (byHKIII/IIO A MPEACKa3aHusA

TOHAJIBHOCTH:
class SentimentDataset(Dataset):
def __init__ (self, texts, sentiments, tokenizer, max_len):
self.texts = texts
self.sentiments = sentiments
self.tokenizer = tokenizer
self.max_len = max_len



def __len__ (self):
return len(self.texts)

def _ getitem__(self, idx):

text = self.texts[idx]

sentiment = self.sentiments[idx]

encoding = self.tokenizer.encode_plus(
text,
add_special_tokens=True,
max_length=self.max_len,
return_token_type_ids=False,
padding="max_length’,
return_attention_mask=True,
return_tensors="pt,
truncation=True

)

return {
‘text": text,
‘input_ids": encoding['input_ids'].flatten(),
‘attention_mask': encoding['attention_mask'].flatten(),
'sentiment’: torch.tensor(sentiment, dtype=torch.long)

}

def predict_sentiment(text, model, tokenizer, max_len=128):
encoding = tokenizer.encode_plus(
text,
add_special_tokens=True,
max_length=max_len,
return_token_type_ids=False,
padding="max_length’,
return_attention_mask=True,
return_tensors="pt,
truncation=True
)
input_ids = encoding['input_ids']
attention_mask = encoding['attention_mask']
outputs = model(input_ids, attention_mask=attention_mask)
_, prediction = torch.max(outputs.logits, dim=1)
return prediction.item()

4. AHanu3 JaHHbIX:
- HpI/IMeHI/ITe MOZACIIb K JAHHBIM U OLICHUTC PE3YJIbTaThI:
““python
dataset = SentimentDataset(texts, sentiments, tokenizer, max_len=128)
dataloader = Datal_oader(dataset, batch_size=32, shuffle=True)

correct_predictions =0
total_predictions =0

model.eval()
with torch.no_grad():
for batch in dataloader:



input_ids = batch['input_ids']

attention_mask = batch['attention_mask’]

labels = batch['sentiment’]

outputs = model(input_ids, attention_mask=attention_mask)
_, preds = torch.max(outputs.logits, dim=1)
correct_predictions += torch.sum(preds == labels)
total_predictions += labels.size(0)

accuracy = correct_predictions.double() / total_predictions
print(f'Accuracy: {accuracy * 100:.2f}%")

5. JIonoHUTENBHOE 3a/IaHUE:
- [IpoBeauTe aHanu3 Ha APyroM HabOpe JAHHBIX M CPABHHUTE Pe3yJIbTaThl. Bbl MOXeTe
B3STh, HAIIPHUMEP, HAOOP JAHHBIX OT3HIBOB O TOBAPAX MM HAOOP NAHHBIX U3 COLUAIBHBIX CETEH.

CTy,Z[GHTI)I JOJIKHBI BBIITIOJHUTL BCC IIAru 3aJaHunsd, HA4YHHAA ¢ YCTAaHOBKU H€O6XOIII/IMI)IX
HHCTPYMCHTOB M 3aKaHYMBAsl 4aHAJIU30M TOHAJIIBHOCTHU TCKCTOB. HOHOJ’IHI/ITGHBHOC 3aJaHucC
IMMO3BOJIMT CTyACHTaAM YFJIY6I/ITB CBOM 3HaHHA W HABBIKHU, IMPUMCHAA MOACIIb K pPa3IMYHBIM
Ha6opaM AAaHHBIX U CpaBHHUBAsA PE3YyJIbTATHI.

Hepeqeﬂb uacmu KomnemeHnyuu, npoeepAaemblx OYEHOYHbIM cpedcmeww:

OIIK-2.7

Kpumepmi OUEHKU uHmepaKmueﬁoﬁ npelexnmayuu pes3yibmanmnos 6blNOJIHEHUA
NPAKMu4ecKol pabomoi:

«OTJIMYHO» - BBITIOJHECHBI BCE 3aJ[aHUs MPAKTHUYECKOW pabOThI, CTYIACHT YETKO M 0e3
0HII/I6OK OTBCTUJI Ha BCC KOHTPOJBHBIC BOIIPOCBI B XOAC I/IHTepaKTI/IBHOﬁ MMpEe3CHTAlNU
pe3yIbTaTOB MPAKTHYECKOU PAOOTHI.

«XOpOoHIO» - BBIIIOJHCHBI BCC 3alaHUSA HpaKTHHCCKOﬁ pa6OTI>I; CTYACHT OTBCTUJI HA BCC
KOHTPOJIbHBIE BOIMPOCHI B XOJ€ HHTEPAKTUBHON MPE3EHTAIMN pPe3yJbTaTOB MPAKTHYECKON
paboTHI C 3aMEUaAHUSIMH.

«YIOBIIETBOPUTENBHO» - BBINOJHEHBl BCE 3a/laHUsl MPaKTHYEeCKOW paboThl ¢
3aMCYaHUSAMU, CTYACHT OTBCTHJII Ha BCC KOHTPOJBHBIC BOIPOCBI B XOI€ HHTepaKTHBHOﬁ
MPEe3EHTAIMU PE3YILTATOB MPAKTUYECKON PabOTHI C 3aMEUaHUSMHU.

«HEYJIOBJIETBOPUTEIbHO» (HE 3a4YTEHO): CTYJIEHT HE BBIMOJHUI WJIA BBITOIHUI
HEMPAaBUIBLHO 3a/IaHUsl MPAKTHUYECKON pabOThI; CTYJEHT OTBETHJI HAa KOHTPOJbHBIE BOMPOCH B
X0Jle UHTEPAKTUBHOMN MpE3EeHTAllMU pe3yIbTaTOB IMPAKTHUYECKON paboThl ¢ OMMOKaMU WM HE
OTBETHUJI HAa KOHTPOJIbHBIE BOMPOCHI.

IIpakTHYeckoe 3aHATHE KAHAJIU3 COUAJIBHBIX ceTell ¢ ucnojab3oBannem U

Llenp 3aHATHA: TO3HAKOMUTH CTYJEHTOB C OCHOBAMM aHAJIM3a JAHHBIX U3 COLIMAIbHBIX
ceTel, WCIONIB30BAHUEM METOJIOB MAIIMHHOTO OOyYeHHs] IS W3BJICUEHUS TOJE3HON
uH(pOpMallMd W TOHUMAaHHS TOBEACHUS TOJb30BaTeNied Ha MpPUMEpPe COLMATBHOM CeTH
BKonrakre.

Ommcanne 3aJaHA:
1. 3arpy3ka nansbix u3 BKonrakre:
- Umnoptupyiite HeoOxoaumbie 6ubanoreku g padotsl ¢ API BKonrakre.
- [lonyuure noctyn K JaHHBIM nosib3oBaTeneil yepe3 API (nanpumep, nnpopmaruio o
M0JIb30BATENSAX, UX JPY3bIX, IOCTaX, KOMMEHTAPUSAX U T.1.).
2. [IpenobpaboTKa NaHHBIX:



- Ounucture JaHHBIE OT HEHYXXHOW WHGOpMalluu, MPOBEAUTE aHAIU3 IPOIYCKOB U
BEIOPOCOB.
- [IpeobOpazyiite nanHbie B y100HBIM opMart 11l aHAIIH3A.
3. AHanu3 couuanbHOM CETH:
- [IpoBenuTe ananu3 cetu Apyseit (rpada apyseit) moab30BaTeIICH.
- BolsiBUTE KITIOYEBBIX TOJIB30BATENCH C OONBIIUM KOJIMYECTBOM CBSI3CH.
- [Toctpoiite rpad B3auMOACUCTBUI MEXTY TOJIB30BATEIISIMHU.
4. [IpuMeHeHre METOI0B MAIIMHHOTO O0yUYeHUSI:
- Pa3zpabotaiiTe Monenb Ui MPOrHO3UPOBAHMSI TIOBEJICHUS MOJIb30BaTeNell (Hanpumep,
KJIaCCU(UKALIMS HHTEPECOB 110 TIOCTaM, MPECKa3aHNe aKTUBHOCTH ITOJIb30BATEIS ).
- Hcnonp3yiiTe MeTOABpl KiIacTepU3aluy JUIsl BBISIBJICHUS TPYII IOJb30BaTElIel C
MOX0XXUMHU UHTEPECAMU UJIH MIOBEICHUEM.
5. Buzyanuzanus pe3yibTaToB:
- Busyanusupyiite KitoueBbie pe3ynbTaThl aHaIN3a (HampuMep, rpad B3auMOACHCTBH,
pacnpeziefieHue KIacTepoB MOIb30BaTeNeit).

Nuctpykuus:

1. YcranoBka HEOOXOIUMBIX OMOINOTEK:
- OTKpoiiTe TepMHUHAT (KOMaHIHYIO CTPOKY) M YCTaHOBUTE OmOIMoTeky vk api’ mis
pa6otel ¢ API BKoHnTakTe:
pip install vk_api
2. 3arpy3ka ganHsix u3 BKonTakre:
- HWwmnoprupyiite HeoOXOAMMBbIE MOIYJIM U HacTpoiTe mnojakioueHue k API
BKonTakre:
import vk_api
from vk_api import VKApi

# Aropusauus B BKonrakre
vk_session = vk_api.VkApi(token="your_access_token')
vk = vk_session.get_api()
3. [IpenoOpaboTka TaHHBIX:
- HOJ’Iy‘lI/ITe JaHHBIC HOHLBOBaTeJ'IeI\/'I, nux L[py3e171, INIOCTOB W KOMMCHTApPHUCB I
IagbHEHIIero aHaansa:
# IIpumep nmonyyeHus Crucka Apy3en Moiab30BaTeNs
user_id = vk.users.get()[0]['id"]
friends = vk.friends.get(user_id=user_id)['items']
4. Ananu3 coruaabHON CeTH:
- [IpoBenTe aHanu3 ceTu py3el ¢ UCHOIb30BaHUEM OnbIMoTeKn networkx '
import networkx as nx

G = nx.Graph()
G.add_nodes_from(friends)
# Jlo6aBbTe pedpa MEXIY APy3bsIMU

- [Toctpoiite rpad B3auMoOaeHCTBUI 1 TPOBEIUTE €TO aHATH3.

5. [IpumeHneHne MEeTO0B MAIIMHHOTO O0yYeHHUS:

- Pa3paboraiiTe Moaenp sl aHaTM3a TOCTOB MOJIb30BaTEINCH:
# Ilpumep ucnonb3oBanus Moaenu BERT nns ananuza TekcToB
from transformers import BertTokenizer, BertForSequenceClassification
import torch

tokenizer = BertTokenizer.from_pretrained('bert-base-multilingual-cased’)



model = BertForSequenceClassification.from_pretrained('bert-base-multilingual-

cased')
# Hanumunre GyHKIMH U1 00pabOTKU TEKCTOB M KilacCU(UKALUU

6. Busyanu3zaius pe3yabTaToB:
- Ucnonw3ylite 6mbimoTeku i Bu3yanusanuu (Hampumep, matplotlib®, “plotly™) mst
0TOOpa)KeHHsI KITFOUYEBBIX PE3YJIbTATOB aHAIN3A:
import matplotlib.pyplot as plt
import plotly.graph_objects as go

# Busyanuzanust rpada apyseit
nx.draw(G, with_labels=True)
plt.show()

CrTyneHThI 10JIKHBI BHIIOJHUTH BCE ILIATH 3a/1aHUs, HAUMHAs ¢ HACTporKku Joctyna Kk API
BKoHrakre 1 3akaH4YMBas aHAJIM30M COLMAJIBHOM CETH C UCIOJIb30BAHUEM METO0B MAIIMHHOTO
o0yudeHus. 3aJaHie ITOMOKET UM HAayUUThCs paboTaTh C pealbHBIMU JJAHHBIMH U3 COLMAJIbHBIX
ceTel, MPUMEHATh METO/Ibl aHAJIN3a JAHHBIX U MAIIMHHOIO OOy4YeHMs Ui U3BJICUCHUS LIEHHON
MH(pOpMaLK O M0JIb30BATEIHCKOM ITOBEACHUM U B3aUMOAECHCTBUSIX.

Ilepeuens yacmu komnemeHyuu, NPOBEPIEMbIX OYEHOUHBIM CPEOCMBOM.

OIIK-2.7

Kpumeputi _oyenku __unmepaxmuerou __npe3enmayuy___pe3yibmamos ___6blnoJAHEeHUs
NPAKMu4ecKol pabomoi:

«OTJIMYHO» - BBINIOJHEHBI BCE 3aJaHUs MPAKTHUYECKOW pabOTHI, CTYACHT YETKO M 0e3
OIMOOK OTBETWJI Ha BCE KOHTPOJBbHBIE BONPOCHl B XOJE€ HMHTEPAKTHBHON Npe3eHTaluu
Pe3ybTaTOB MPAKTUUECKOM pabOTHI.

«XOpOIIO» - BBIMOJHEHBI BCE 3aJlaHMsI MPAKTUUYECKON pabOThl; CTYA€HT OTBETUJI Ha BCE
KOHTPOJIBHBIE BONPOCHI B XOJI€ HMHTEPAKTUBHOW IIPE3CHTALMHU DPE3YJbTATOB IPAKTHYECKOU
paboThI ¢ 3aMEUaHUSIMH.

«YyIOBJIETBOPUTENIBHO» - BBIIOJHEHbl BCE 3a/JaHusl MpaKTH4YEeCKOH paboThl ¢
3aMEYaHUAMU; CTYJECHT OTBETUJII HAa BCE KOHTPOJIBHBIE BOIIPOCH B XOJ€ HWHTEPAKTUBHOMU
[PE3EHTALMU PE3YJILTATOB MMPAKTUUECKONW pabOTHI C 3aMEUaHUSIMHU.

«HEYJIOBJIETBOPUTEIbHO» (HE 3aYT€HO): CTYJCHT HE BBIIOJHMI WM  BBIIOIHUI
HENPaBWJIBHO 3a/laHusl MPAKTUYECKON pabOThl; CTYJEHT OTBETHJI HAa KOHTPOJbHBIE BOMPOCH B
XOJIe MHTEPAaKTUBHON MPE3EHTALUU pPe3yJIbTaTOB MPAKTUYECKOH padoThl ¢ OmMOKaMU WU HE
OTBETUJI HA KOHTPOJIBHBIE BOIIPOCHI.

IIpakTnueckoe 3ansaTue «bynymee UU B conuajbHO-TYMaHHTAPHBIX HAyKax»
(rpynmnoBoii NpPoeKT)

Llens 3aganus:
HccnenoBaTh MOTEHIIMAT W MEPCIIEKTUBBI MPUMEHEHUS! MCKYCCTBEHHOTO MHTEIUIEKTAa B
MOJIMTOJIOTUH, aHAIM3UPOBATh €0 BIUSHUE HA MOJUTUYECKUE MPOLECCHl U MPUHATUE PEIICHUI.

Onucanue 3a1aHus:
1. ®opMupoBaHue TPyl U BEIOOP aCleKTOB MOJUTOJIOTHU:
- Cpopmupyiite rpynmsl 1o 3-4 yenoBekxa.
- Kaxnaa rpymnma BbIOMpaeT OJIMH W3 acleKTOB IMOJMTOJIOTMM JJISi MCCIIEJOBaHMS,
HanpuMep:



- Ucnonws3zoBanne MW myis aHanm3a MONMTHYECKUX KaMIaHUW W M30MpaTeIbHBIX
IIPOLIECCOB.
- Biusinue UM Ha MexayHapOaAHbIE OTHOLLIEHUS U FE€ONOJUTHKY.
- ABTOMaTH3alMsl MPOIECCOB MPHUHATHUS MOJIUTUUECKUX PEHICHUN C UCIOJb30BaHUEM
nn.
- OTuKa U BbI30BbI IpuMeHeHuss U B moauTu4eckoil Hayke U MpaKTHKE.
2. MccnenoBanne U MOArOTOBKA OTYETA:
- Kaxpass rpynma nmpoBOJWT aHAIW3 COBPEMEHHBIX HMCCIEHOBAHUM U JIUTEPATyphl B
BBIOpPAHHOW 00JIACTH MTOJIUTOJIOTHH.
- CocTaBbTEe OTYET, BKIIIOYAIOIIHIA:
- O630p aKkTyalbHbBIX TPOOJIEM U BBI30BOB B BHIOPAHHOM 00JIACTH MOJTUTOIOTHH.
- BosmoxkHocTH W moTteHIMan npuMeHeHus MW nns pemieHus 3TUX mOpoOieM u
YIIYUIIEHUS] aHATUTHKU.
- Ilpumeprl ycnemHoro wucnoas3oBanuss MM B mOaMTHYECKONM IIPaKkTUKE WIIN
MPEAJIOKEHUS IO €T0 BHEAPEHHUIO.
- AHanu3 3TUYECKUX U COLHMAIBHBIX BOMPOCOB, CBSI3aHHBIX C UCHOJb30BaHueM MU B
MOJIMTHYECKOH cdepe.
3. IIpe3eHTanust pe3yyibTaToB:
- Kaxpas rpynma nDoAroTaBiIMBAaeT IMPE3EHTALMIO, B KOTOPOM JEMOHCTPUPYIOT
KJIFOUEBBIE ACIIEKThI UCCIETOBAHMUS.
- IlpeseHTanmst JOMKHA BKIIOYATh OCHOBHBIC TMOJOXKEHHUS OT4YeTa, Trpaduky,
JUarpamMMbl U TIPUMEPBI, WILTIOCTPUPYIOIIHE 00CyKIaeMble KOHIICTIITHH.
- Bpems niia npezenrauuu - 15 MUHYT Ha rpynimy.
4. O6cyxacHue U 1e0aThI:
- Tlocne mpeseHTanuii mpoBeAuTe OOCYXACHHE, BKIIOYAIOLIEE BOMPOCHI U OTBETHI,
0OMEH MHEHUSIMU W BO3MOXHBIE J1€0aThl MO JTHYECKUM acnekram u Biusauio MU Ha
MOJIMTUYECKHUE MPOLECCHI.

WNucTpykuuu 11 CTyIEHTOB:

1. BeiOop acriekta MoJIUTOIOTHH U HaYaJlo UCCIIEOBAHUS:
- Paznenure 00sf3aHHOCTH B TpyIie M HayHUTE cOOp MHQPOpPMAIUU IO BHIOpAHHOMN
TEME.
- OGcyauTe CTpaTEernIo NCCIIEeI0OBaHMUS U MOAXO0/bI K aHAJIM3Y JAHHBIX U JIUTEPATypBhI.
2. IloaroroBka ortuera:
- Pa3paboraiiTe cTpyKkTypy OTYETa M paCIpeIeIUTe 3aJaul MEXAy YIeHaMH TPYIIIIbIL.
- [IpoBeauTe TiyOOKMIA aHATTU3 TUTEPATYPhl U HAYUHBIX MMyOJUKAILUi 1711 000CHOBaHMS
CBOMX BBIBOJIOB M pEKOMEHAAIINH.
3. I[loaroroBka mpe3eHTalMN:
- CozpaiiTe Tpe3eHTALNI0, BKIIOYAIOIIYI0 KIIIOYEBBIE ACIEKTHl HCCIEIOBAaHUS C
aKIEHTOM Ha IPUMEPBI U BO3MOXHOCTH NpuMeHeHust UM B BIOpaHHOM 001acTH.
- OOecrnieubTe BU3yaJIbHOE MPEJCTABICHUE NAHHBIX W WJUTIOCTPALUM JJISl JIYYIIEero
MOHUMAaHHMS U BOBJICUEHUS ayIUTOPHH.
4. ObcyxneHue u 1e0aThl:
- BynpTe roTOBBI K OTBETaM Ha BONPOCHI U aKTMBHOMY YYAacCTHIO B JHCKYCCHSIX H
nebaTax.
- PaccMotpuTe paznuuyHble TOYKM 3pEHHMS Ha TeMy M OOCYyAHUTE ATHYECKHE H
collMaJbHbIEe acleKThI ucrnosib3oBanus MU B nonutnueckoit coepe.

DTO 3aJaHue TO3BOJIMT CTYJEHTaM TIy0Ke TOHSTh TMOTEHIMAT M BBI3OBBI, CTOSIINE
nepen npuMmeHennem MU B monurTonoruu, pasBUTh KPUTHUYECKOE MBILIIJIEHUE U AHAIMTUYECKUE
HaBBIKH. ['pynmoBas paboTa criocoOCTBYET YJIYUIICHUIO KOMaHHOW pa0dOThl, aHAIU3Y JaHHBIX U



00CYXICHUIO Ba)XHBIX COIIMAIBHBIX W ITHYECKUX BOIMPOCOB, CBSI3aHHBIX C HMCIOJIb30BAaHUEM
HOBBIX TEXHOJIOTUW B MOJIUTUYECKON HAYKE.

Ilepeuens yacmu Komnemenyuu, NPOGEPAEMbIX OYEHOUHBIM CPEOCTNEOM.

OIIK-2.7

Kpumepuii  oyenxu unmepaxmuenoti npezenmayuu _pe3yibmamos _ 8blNOJHEeHUs
NPAKMUYECcKol pabomabi:

«OTJIMYHO» - BBINIOJHEHBI BCE 3aJaHUs NMPAKTHUYECKOW pabOTHI, CTYACHT 4YeTKO M 0e3
OIIMOOK OTBETUJ HA BCE KOHTPOJBHBIE BOINPOCHI B XOJI¢ WHTEPAKTUBHOW MpE3eHTALUU
pe3yIbTATOB MPAKTHYECKOU PAOOTHI.

«XOpOILIO» - BBIMOJHEHBI BCE 3aJ]aHUs MPAKTUYECKOM pabOThI; CTY/IEHT OTBETHIJ Ha BCE
KOHTPOJIBHBIE BOIPOCHI B XOJ€ HHTEPAKTUBHOW IIPE3CHTALMU DPE3YJIBTATOB IPAKTHUYECKOU
paboThI C 3aMEUAHUSIMH.

«Y/IOBJIETBOPUTEILHO» - BBIIOJHEHBI BCE 3aJaHUS MPAKTUYECKOH paboThl ¢
3aMEYaHUSIMU; CTYJIEHT OTBETMJ HAa BCE KOHTPOJIbHBIE BOIPOCHl B XOJ€ HHTEPAKTUBHOM
[IPE3CHTALIUU PE3YJILTATOB MIPAKTUUECKONW PabOThI C 3aMEUaHUSMHU.

«HEYAOBIETBOPUTENIBHO» (HE 3a4YT€HO): CTYIAEHT HE BBIOJHWUI WU BBIMTOIHHI
HENPaBWJIBHO 3a/laHusl MPAaKTUYECKON pabOThl; CTYJEHT OTBETHJI HAa KOHTPOJbHBIE BONPOCH B
XO0Jle¢ MHTEPAKTUBHOMN MpE3eHTAIlMU Pe3yIbTaTOB MPAKTHUYECKON paboThl ¢ OMMOKaMU WM HE
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHL.

33‘ICTHO'3K3aMeHaHI/IOHHbIe MaTepuaJibl 1Jisd l'[pOMe)KYTO‘-IHOﬁ arrecranuun (3aqu)

BOHPOCI)I K 3a49€Ty

1) Yro Takoe HCKyCCTBEHHBIM HHTEIIeKT? Kakue OCHOBHBIE NOIXOABI K €ro
OIPEEIICHUIO CYILIECTBYIOT?

2) Kakue KiroueBble XapaKTEPUCTUKHA OTIMYAIOT HMCKYCCTBEHHBIM HHTEJUIEKT OT
TPaJMLIMOHHBIX IPOTPAMM U AITOPUTMOB?

3) KakoBbl OCHOBHBIE ATalbl Pa3BUTHS UICKYCCTBEHHOTO UHTEJUIEKTA?

4) Kakne ucropmueckne Bexu B pa3Butud MM CymecTBEHHO MOBIWSINM HAa €ro
COBPEMEHHOE COCTOsIHUE?

5) Kakue oOcHOBHBIE METOIbl M TEXHOJIOTMHM HCHOJB3YIOTCS B HCKYCCTBEHHOM
unTesnekre? IlpuBenure npumMepsl X TPUMEHEHUS.

6) B dem pazH#uIa MEXTy KITACCUYECKUMH U TITyOOKHUMU HEUPOHHBIMH CETSIMU?

7) Kakne KoHKpeTHBIE 3amaunm pematores ¢ nomouipro MM B conmansHO-
TYMaHUTapHbBIX HayKax?

8) Kakne mnpeumymiectBa W BBI3OBBI CYLIECTBYIOT IIpM Hcmnojb3oBanuun WU B
00JacTsX, TAKUX KaK IICUXO0JIOTHs, JKOHOMHUKA, TOJUTOJIOTHUS U T.1.7

9) Kakue studeckue M couuanbHbIE BOIPOCH BO3HMKAIOT Npu npumeHeHun MU B
COLIMAJIbHO-TYMaHUTapHbIX HayKax?

10) Kak M0>kHO GOpOThCSI ¢ IPeAB3ATOCThIO M HefoBepueM k M B aTux obmactax?

11) Kak Bbl cuuraere, kakue OyayT OCHOBHBbIE HampaBieHus pa3Butus WU B
COLMAIbHO-TYMaHUTAPHBIX HayKax B Onmxaiimue 5-10 net?

12) Kakue BbI30BbI U TPOOIEMBI HYKHO PELINTh i Oosee mupokoro BHenpenus NN
B 3TU 00nacTu?

13) IIpuBenure mnpuMepbl yCHEIHOro ucnosb3oBaHuss MU B KOHKpETHBIX
MCCJIEIOBAHMSIX WM NTPOEKTAX B COLUAIBHO-TYMaHUTapHBIX HayKaX.

14) Yro mnpencraBnser coboit obOpaboTka ecrtecTBeHHOro s3bika (NLP) m kakue

3aJ]aud MO>KHO pelIaTh ¢ €€ MOMOIIBIO B COI[UAIbHO-TYMaHUTAPHBIX HayKax?



15) Kakne meroapl M TeXHOJIOTMM HCHONB3YIOTCS B NLP 1y aHanm3a TEKCTOB U

KOMMYHMKAII?

16) [TpuBenure npumepsl npuinokeHuid NLP B conumanbHbIX Haykax (Hampumep,
aHaJIM3 TEKCTOB COLMANIBHBIX MeAHNa, 00paboTKa M aHAJIU3 OTPOCOB U T.1I.).

17) Kakue BBI30BBI M OIpaHUYECHUs CYIIECTBYIOT Ipu npuMeHenuu NLP B
COLIMAJIbHO-TYMaHUTapHbIX HayKax?

18) Kak ™moxHO wucnons3oBate NLP g wW3BII€YEHHS M aHaIM3a JaHHBIX U3
TEKCTOBBIX UICTOYHUKOB B MOJIUTOJIOTHH UM COLMOJIOTUN?

19) Kak NLP BiusieT Ha METObI UCCIECOBAaHUS U aHAIN3a JAHHBIX B TYMaHUTApHBIX
Haykax?

20) Uro mnpexacraBisger coOOW aHANU3 COLMANBHBIX CETEH C HCIOJIb30BaHHEM
HCKYCCTBEHHOI'O MHTEJIJIEKTa?

21) Kakue MeToapl U TEXHOJOTHMH MOT'YT OBbITh MCIIOJIb30BaHbI JJIS aHAJIU3a JaHHBIX
COLIMAIbHBIX CEeTEN?

22) [TpuBenure npuMepsl YCIEIIHOTO IPHUMEHEHUS aHallM3a COLMAJIBHBIX CETEH ¢
ucnoiap3oBanueM MU B rymaHuTapHBIX HayKax.

23) Kakue sTndeckue BONpOCHl BO3HUKAIOT IIPU aHAJIN3E JAaHHBIX COLIMAIIBHBIX CETel
¢ omor1usro MN?

24) Kak MOXHO HCIONB30BaThb aHAIM3 COLUAIBHBIX CETeH I HU3y4YeHus
MOJIMTUYECKUX WA COLMAIIBHBIX ABM)KEHUN?

25) Kakue BBI30BBI CyIIECTBYIOT IIPU MHTEPIpPETALMM U BU3YyaIHM3allMM JAHHBIX U3

COLIMAIBHBIX ceTel ¢ moMolusro MN?

Kpumepuu oyenxu:

«3aumeno» - CBOOOJHOE BIIAJICHUE TEOPETHUECKUM M IMPAKTHYECKHM MAaTEpUAIOM B
paMKax y4eOHOW AMCUUIUIMHBI, TOJIHbIE pPa3BEpHYThle OTBETHl Ha BONPOCH K 3a4eTy C
HCITOJIb30BAaHNEM JIEKIIMOHHOTO MaTepHalla, OCHOBHOM U JOTIOJHUTEIBHON JINTEPATyPhl K KypCy,
yMeHue (opMaan30BaTh MPAKTUYECKYIO 3ajJjady MO MPO(UII0 CBOCH CHEHaTbHOCTH U PELIUTh
e€ ¢ HCIOJb30BAaHUEM H3YYEHHBIX OCOOCHHOCTEHN padoThl ¢ MHpOpMaluUeil, MOArOTOBKAa BCEX
MIPaKTUYECKUX 3aJaHUH,

«He 3aumeno» - HEJOCTaTOYHOE BIIAJEHUE TEOPETHUYECKMM M IPAKTHYECKUM
MaTepHajoM, OTCYTCTBHE HAaBBIKOB HCIIOJIb30BAaHUS HH(POPMALMOHHBIX TEXHOJOTUH s
pelleHHs MpakTHYEeCKUX 3ajad Mo MNpo(UII0 CBOEM CHENUanbHOCTH, HE BBINOJIHEHHE
MIPAaKTUYECKUX 3aJaHUM.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX MHIUBUAYATIbHBIX ICUXO(PU3NUIECKHX OCOOCHHOCTEM.

— IpH HEOOXOAMMOCTH HHBAJIMAAM M JIHMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0pOBBS IPEIOCTABIISAETCS JOMOJHUTEIBHOE BpEMS JUIs TOATOTOBKH OTBETAa HA HK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PE3YyIbTaTOB 00yUEHHs] MHBAIUIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsI MPEAYCMaTPUBAETCS UCIIOIb30BAHHE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHaIOIIMXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEAypa OLCHUBAHUS pE3yJbTaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa oneHMBaHUS Pe3yJIbTATOB OOY4YEHHsS WMHBAIUIOB U JIUI] C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMUILIMHE (MOAYJIO) MpEeAycMaTpUBAeT IPEOCTaBIEHUE
uHpopMmanuu B (opMmax, AJANTUPOBAHHBIX K OTPAaHMYCHHUSIM HX 370POBbS U BOCIPHUATHUS
uH(popMauu:



J1J1s1 TTT C HApYIICHUSIME 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JII ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

5. Ilepeyenb y4eOHOM JTUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHH

5.1 YueOnas Jureparypa:

1. Boponos, M. B. CucteMbl UCKYCCTBEHHOT'O MHTEIUICKTA : YUYCOHUK U TPAKTUKYM IS
By30oB/ M. B. Boponos, B.W.Ilumenos, W. A. HeGaeB. — 2-¢ wu3n., mepepab. W Aom. —
Mocksa : UznatensctBo FOpaiit, 2024. — 268 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-17032-0. — Tekcr : anekrponHsiit // OOpazoBarensHas muatdopma FOpaitt [cailt]. —
URL.: https://urait.ru/bcode/544161 (nara obpamenus: 16.06.2024).

2. 3acopynvko, [O. A. VickycCTBeHHBIH WHTEIUIEKT. WHXeHepus 3HaHWH : y4ueOHOe
nocob6ue g By30B / FO. A. 3aropyneko, I'. b. 3aropynsko. — Mocksa : U3narensctBo FOpaiir,
2024. — 93 c.— (Bwicmee o6OpazoBanme). — ISBN 978-5-534-07198-6. — Tekct
3JIEKTPOHHBIN / ObpazoBarenbHast wiardopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/540987 (mnara obpaimenus: 16.06.2024).

3. Pabuesckuii, A. H. CUHTeTHYECKHE TAHHBIC U PA3BUTHE HEUPOCETEBBIX TEXHOJOTHH !
yuebHoe mmocobue st By30B / A. H. PabueBckuii. — Mocksa : M3narensctBo FOpaiit, 2024. —
187 c. — (Bwicuiee obOpaszoBanue). — ISBN 978-5-534-17716-9. — Tekcr : 37eKTpOHHBINA //
Oo6pasoBarenbhHas miardgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/545036 (mata
oOpamenus: 16.06.2024).

5.2. Ilepuoanyeckasi JuTepaTrypa
1. Bassl nannbix komnaauu «MUBUCy https://eivis.ru/
2. DnexrponHas oubnuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJe COBpeMeHHble NpogeccHOHAbLHbIE (a3bl
AAHHBIX 1 HHPOPMALMOHHBbIE CMIPABOYHBIE CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK .ru» https://www.hook.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:

1. BupryaneHbiii untanbHbIil 3a1 Poccuiickoil rocymapctBenHoi Oubnuorexku (PI'B)
https://Idiss.rsl.ru/

2. HanmonanbHas snekTpoHHas oubimoreka https://rusneb.ru/

3. Hayunas snekrponnas 6udnuorexka eLIBRARY.RU (HOB) http://www.elibrary.ru/

4. TlomHotekcroBas KoJuleKuusi >kypHaioB Ha miaatrgopme PIIHU (DnexrponHbIE
BepcuM Hay4uHbIX xypHanoB PAH) https://journals.rcsi.science/

5. Tpesunmentckast oudamoreka uM. b.H. Ensriuna hitps://www.prlib.ru/
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6. DmnekTpoHHas OMOMMOTEYHAs] cHUCTeMa coluo-TyManutapHoro 3HaHus «SOCHUM»
https://sochum.ru/

7. Kypnanset u3narenscrBa Wiley https://onlinelibrary.wiley.com/

8. TlomHorekcromasi koyutekiusi kHUT eBook Collections wusnarensctBa SAGE
Publications https://sk.sagepub.com/books/discipline

9. TomnorexcroBas koyiekius kuur EBSCO eBook https://books.kubsu.ru/

10. Pecypcor Springer Nature https://link.springer.com/, https://www.nature.com/

11. TlonHOTEKCTOBBIE apXMBbI BEAYIIMX 3allaJHBIX Hay4YHBIX >KypHaJoB Ha Poccuiickoit
iatdopme HaydHbIX )KypHatoB HOUKOH http://archive.neicon.ru

NudopmanmonHbie CIPABOYHbIE CHCTEMbI:

1. KoncynpranT Ilntoc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII 1O JIOKATBHOW CETH ¢
KOMITHIOTEPOB OMOITMOTEKH )

2. Caiit ®enepanbHoii CiTyKObI TOCYIaPCTBEHHOW CTaTUCTUKH - http://www.gks.ru

3. CaliT akagemus aHalM3a BaHHBIX: KypPChI JICKIIMHA TI0 CTATUCTHYECKOMY aHAIIU3Y -
http://statsoft.ru/academy/lections.php

4.  MudopmanroHHO-00pa30BaTeIbHbBII MOPTAJ, MOCBAIICHHBIH BOMpPOCAM aHAIHW3a U
00paboTku naHHbIX - http://DataReview.info

Pecypcnl cBoOOgHOTO 1OCTYNA:

1. KubepJlenunka http://cyberleninka.ru/

2. IlpuopurerHsle HayuHble HanpaBiaeHus PYJIH. ChoeuuanbHble —KOJUIEKIUH
https://priority-lib.rudn.ru/

3. MunucrepcTBO Hayku U BbIcmiero oOpa3zoBanusi Poccuiickoit ®Denepanuu
https://www.minobrnauki.gov.ru/

4.  ®enpepanbhbiii nopran "Poccuiickoe obpazosanue" http://www.edu.ru/

5. CnpaBouHo-uH(popMaMoHHBIH mopTan "Pycckuii si3e1k" http://gramota.ru/

6.  Cnosapu u suukinoneauu http://dic.academic.ru/.

CoOcTBEeHHBIE 3JIEKTPOHHbIE 00pa3oBaTe/ibHbIe H HH(POPMaILHOHHBIE pecypchl

KyoI'y:

1. DnexTpoHHBIN KaTajor Hayunoi O6ubaMoTEeKN Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DiexTpoHHas oubnroTeka TPYZIOB YUICHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OrtkpblTas cpena MOAYJBHOTO JTMHAMUYECKOTO o0Oy4deHus Kyor'y

https://openedu.kubsu.ru/

4. baza yd4eOHBIX IIJJaHOB, Y4E€OHO-METOAWYECKMX KOMIUIEKCOB, MyOIMKalMi |
koH(pepenmmii http://infoneeds.kubsu.ru/

5. DnexTpoHHbIi apxuB nokymeHToB KyOI'Y http://docspace.kubsu.ru/

6. Metoguyeckue ykazaHuUsl JJIsi OOYYAaKOIIMXCS [0 OCBOCHHMIO JAHCHHMILIMHBI
(Monmy.Jist)

IIo maHHOMY KypcCy NpeLyCMOTPEHO IPOBEIACHUE JIEKIMOHHBIX 3aHATUN, HAa KOTOPBIX
JTA€TCS OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTepuall, MPAKTUYECKUX 3aHATHH, Ha KOTOPBIX
IPOMCXOTUT 3aKpelIeHHe TEOPETHYECKOro MaTepuana, pa3OouparoTcs KOHTPOJIbHBIE 3a/1adH,
IIPOBOAMTCS MPOBEPKA BHITIOTHEHUS 331aHUN CTYJIEHTOB (IIpEe3eHTallMs, OlIeHKa, 00CYKIEHHUE).

JlekiMOHHOE 3aHATHE TMPeJCTaBIseT COOOH CHCTEMaTH4YecKoe, II0CIIEOBATEIbHOE,
MOHOJIOTHYECKOE H3JI0KEHHE IMPeroiaBaTeleM-IeKTOpoM Yy4eOHOro maTepuana, Kak MpaBuIIo,
TEOPETUYECKOr0 XapakTepa. Takoe 3aHATHE NPEACTaBIseT CO00M 3JIEMEHT TEXHOJIOTHU
IpeJCTaBlIeHUs] y4yeOHOro Marepuana IyTeM JIOTUYECKH CTPOMHOr0, CHCTEMaTUYeCKU
MOCJIEIOBATEIbHOTO M SICHOTO  M3JIOKEHUS  C  MCIOJb30BAaHUEM  WHTEPAKTUBHBIX


https://sochum.ru/
https://sk.sagepub.com/books/discipline
https://books.kubsu.ru/
https://www.nature.com/
http://archive.neicon.ru/
http://www.gks.ru/
http://statsoft.ru/academy/lections.php
http://datareview.info/
http://cyberleninka.ru/
https://priority-lib.rudn.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://gramota.ru/
http://dic.academic.ru/
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
https://openedu.kubsu.ru/
http://infoneeds.kubsu.ru/
http://docspace.kubsu.ru/

00pa30BaTENbHBIX TEXHOJIOT Uil (MyJIBTUMETUIHBIX, JEKIUU-TUCKYCCHH, JEKIMH-
JEMOHCTPALIHH).

Ilenp sekuMm — oOpraHu3alys LeJICHANpPaBICHHOW II03HABATEIbHOW JAEATeNbHOCTU
0o0yyaromuxcss MO OBJAJCHHUIO MPOrPaMMHBIM MAaTepHajJoM Y4eOHOW IUCHMIUIMHBL YTeHue
Kypca JIEKIMH @O3BOJSIET JaTh CBS3aHHOE, IIOCIEA0BaTeIbHOE H3JI0OKEHWE MaTepuaia B
COOTBETCTBUHM C HOBEHIIMMH JAHHBIMU HAyKH, COOOIIUTH CIyIIATEIsIM OCHOBHOE COZIEp)KaHUE
IpeaMeTa B LIEJOCTHOM, CUCTEMAaTU3UPOBAHHOM BHJIE.

3amaun JIEKIUM 3aKII0YaloTCsl B oOecredeHuu (POpMUPOBAHMS CHCTEMbl 3HAHHUN 10
yu4eOHOIl JUCLMIUIMHE, B YMEHUM apryMEHTHpPOBAHO H3JlaraTh HayuyHbI Marepuan, B
¢dopmupoBaHnn NPO(ECCHOHATBHOTO KPYro3opa M OOLIe KyJNbTyphl, B OTPRXEHUHU €lIe He
HOJYYMBILUX OCBEIIEHUS B Y4eOHOW JIUTepaType HOBBIX JOCTH)KEHHH HAyKd, B ONTHMU3ALUU
apyrux (GopM opraHuzanuu yueOHoro mporecca.

IIpakTHyeckue 3aHATUS — SABISIOTCA (GOPMOM y4eOHOH ayIuTOpHOH paldoThl, B pamKax
KOTOPOH (OPMHUPYIOTCS, 3aKPEIUIAIOTCS M TMPEACTABISAIOTCS ACHHpPAHTAMU 3HAHUS, YMEHUS U
HaBBIKM, MHTEIPUPYIOIINE pPEe3yJIbTaThl OCBOCHUS KOMIIETEHLMH Kak B JICKIMOHHOM (opmare,
TaK B Pa3UYHBIX (OpPMax CaMOCTOATENbHON paboThl. K KakaoMy 3aHSATHIO MpernoiaBaTeieM
bopMyIMpyIOTCS MPAaKTUYECKHE 3a/aHusi, TpeOOBaHMS M METOJMYECKHE PEKOMEHAALUU K HX
BBINOJIHEHHUIO, KOTOPBIE MPEICTABIISIOTCS B (POHIE OLIEHOYHBIX CPEJCTB YICOHON AUCIUTLTHHBI.

Kontponbs camocTosiTenbHOW pabOThI: JUIsl CTYJIEHTOB JHEBHOM M 3a04HON (OpMbI
00y4eHHs — TEKYILIUHl KOHTpPOJIb OCYIIECTBISIETCS B COOTBETCTBHE C IPOrpaMMON 3aHATUI
(exXeHeNeNnbHO sl CTYJEHTOB O4YHOM (opMbl 0OydeHUs; 10 ceMecTpaM — JJs CTYJICHTOB
3204HOM (OopMBI 0OyYEHUS); TPOMEKYTOUYHBIH KOHTPOJb IO WUTOraM OCBOCHUS JIHCIUIUIMHBI
ocylecTBisiercss B ¢opme sk3aMeHa. OnucaHue 3alaHuil Uil CaMOCTOSITEIbHOM paboThI
CTYJEHTOB U TpeOOBAaHUU MO MX BBINOJIHEHUIO BBIAAIOTCS IPENOJaBaTesieM B COOTBETCTBUU C
pa3paboTaHHBIM (DOHIOM OLIEHOYHBIX CPE/ICTB MO AUCLUIIIMHE.

BaxneimuM sTanoM Kypca SIBISIETCS CaMOCTOsITENIbHAs paboTa MO JAMCLHUILIMHE.
CryzieHTbI TOTOBSIT YCTHBIE COOOLIEHHUS, 3¢Ce, TPE3CHTALIUH.

CamocrosiTenbHass paboTa CTYAEHTOB IO JIaHHOMY y4eOHOMY Kypcy MNpezrnosaraer
MIO3TAITHYIO0 MOATOTOBKY IO KaXKIOMY Pa3zeily B paMKax COOTBETCTBYIOLIUX 3alaHUM:

[lepBbIii 3Tam caMOCTOATENbHONW pPAaOOTHI CTYIEHTOB BKJIIOYAeT B ce0s TIIATEIbHOE
U3Y4YEHHE TEOPETHMYECKOr0 MaTepuala Ha OCHOBE JIEKIIMOHHBIX MaTepUalloB IIpenojaBaTels,
PEKOMEHAYEMBIX pa3JeioB OCHOBHOW M  JIONOJIHUTENBHOM JIUTEpaTyphbl, MaTepualoB
NEpUOJIMYECKUX  HAYYHbIX  M3/IaHUM, HEOOXOOUMBIX  JJs  OBJAQACHUSA  IOHSATUHHO-
KaTeropuaJibHbIM anmnapaTtoM U (popMHpOBaHUS MPEJICTaBICHUM O KOMILUIEKCE aHAIUTHYECKOTO
UHCTPYMEHTApHs, UCHOJIb3YEMOr0 KaK B paMKaX JAaHHOW OTpaciu 3HaHMSA, TaK U MyOIMYHOMN
MIPAKTHKE.

Ha BTOpOoM »Tamne Ha ocHOBE c(hOPMUPOBAHHBIX 3HAHUHN M MPEACTaBICHUI MO JaHHOMY
paszeny CTYJIEHThl BBIIOJHAIOT NPAaKTUYECKUE 3aJlaHus, HaleleHHble Ha (OpMUPOBAaHUE
YMEHMI M HaBBIKOB B paMKax 3asBICHHOM KommeTreHUuu. Ha naHHOM »JTame CTyIOeHTHI
OCYIIECTBIISIIOT CaMOCTOSITEIbHBIN MOUCK 3MIIMPUYECKUX MaTepUaloB B paMKax KOHKPETHOTO
3aJaHusi, 00OOMIAI0T M aHAIM3UPYIOT COOpaHHBIM Marepuan IO CXeMe, PEeKOMEHIOBaHHOU
npenojaaBareneM, GopMyJIHPYIOT BBIBObI, TOTOBSIT MPAaKTUYECKHUE PEKOMEHIAIUH, IPOEKTHBIE U
IPe3eHTAlMOHHBIE MaTepUabl JUI TyOIMYHOTO UX MPEACTABICHUS U 00CYKICHHUS.

Kputepun oueHku 3ajaHuii B paMKax CaMOCTOATEIbHOM paboThl CTYyAEHTOB
bopmyaHpyroTCs penoaBareieM B (POH/IE OLEHOYHBIX CPE/ICTB.

B ocBoeHnn NUCHUIUIMHBI MHBATUAAMH U JIUI[AMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJIBIIOE 3HAYEHHWE MMEET WHAMBHyajbHas ydyeOHas paboTa (KOHCYJbTAllMM) —
JIOTMIOJIHUTEIbHOE pa3bsICHEHNE Y4eOHOr0 MaTepuaa.

WupuBuyanbHble KOHCYJNbTAlMM IO MpPEIMETy SBISAIOTCS BaXXKHBIM  (aKTOPOM,
CIOCOOCTBYIOIIUM MHJIMBUYaTU3allui O0yUEHHUsI U YCTaHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM MU OOy4aroIlMMCs HMHBAJIUIAOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBbSI.



7. MaTtepuaibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHEe (MOAYII0)

I[To BceM BumaM y4eOHOW JEATEIBPHOCTH B paMKaX JUCHUILIMHBI HCIIOJIB3YIOTCS
ayJIMTOpUH, KaOMHETHI U JIA0OPATOPUH, OCHAIEHHBIE HEOOXOTUMBIM CHEIUATU3UPOBAHHBIM U
1abopaTopHBIM 000py10BaHUEM Y0

- UCTIOJIb30BAaHUE DJICKTPOHHOM MOYTHI JJIsl OOIIEHUS CO CTYJCHTAMH B paMKaxX y4eOHOTO

Kypea;

- METO/ABI OOYYEHHUS C UCTIOIB30BaHUEM WH(POPMAIIMOHHBIX TEXHOJIOTHH (JEMOHCTpAIHS
MYJIbTUMEAUINHBIX MaTEPHUAJIOB);
- TEXHUYECKHE CPEICTBA: KOMITbIOTEPHAsI TEXHUKA (HOYTOYK, IIPOEKTOP, SKpaH).

HaumenoBanue OcHaIIeHHOCTh [TepeveHs IUIICH3MOHHOTO
CIIELIMAIbHBIX IIOMEICHUM CIIELMAIbHBIX ITOMEIICHUM IPOrPaMMHOTO 00ECTICUCHUS
YyeOnble ayautopuu it | MebGenb: yueOHas MmeOelb Jns  1moAaroToBKHM W
IPOBEICHUS 3aHATHi | TeXxHuuecKue CpeICTBa | JEMOHCTPAIUN
JIEKIIMOHHOI'O THIIa o0y4eHus: MPE3CHTAIMOHHBIX
9KpaH, MPOCKTOP, KOMITLIOTEP | MATEPUATIOB  HCIIOJB3YETCS
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