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1 Heau u 3a7a4u M3yYeHUSA TUCUMILIUHBI (MOIYJIs1).

1.1 Ileab ocBoeHUs] TUCHUIUIHHBI — SBIsieTcs (QOPMUPOBAHUE Yy CTYJICHTOB
byHIaMEHTANBHBIX 3HAHUN W MPAKTHYECKUX HABBIKOB B 00JIACTH MCKYCCTBEHHOTO WHTEJUICKTA
(M1). CryneHTbl [TOJDKHBI HAy4YUThCS MOHUMATh OCHOBHBIE KoHUenuuu u wmetonbl WU,
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, BKJIIOYasi AJIEMEHTHI MPOrpaMMUpoBaHusl Ha sizbike Python, ncnons3oBanue 6ubGIMOTEK
JUTSL MAITUHHOTO OOYYCHUS U aHAIM3A JJAHHBIX.

- JIeMOHCTpalus Bo3MOKHOcTed mpuMmeHeHuss MW st pemieHust 3aad B COLUANBHO-
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.

Jucunmumna b1.0.43 CUCTEMbBI MCKYCCTBEHHOI'O MHTEJUIEKTA

OTHOCHTCS K 00s13aTeNIbHON YacT, (OpMUpPyeMOil ydaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHH,
bnoka 1 «/Iuctununel (Moaynu)» y4eOHOTO MiiaHa.

B cootBercTBUM ¢ pabounM y4eOHBIM IJIAHOM TUCIMIUIMHA M3y4aeTcss Ha 3 Kypce Ha
ouHOI opme oOyueHus B 5 cemecTpe, Ha 3a04HOU dopme Ha 3 Kypce (2 u 3 ceccumn). 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 IlepedyeHb NMJIAHMPYEMbIX Pe3yJbTATOB O0y4eHHsI IO JMCHHILIMHE (MOIYJIO),

COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrPaMMBbI.

N3yuenune naHHOW y4yeOHOW MMCIMITIMHBI HAIpaBiIeHO Ha (POPMUPOBAHHE KOMIIETCHIIMN
OriK-1.4

Kox u HaumeHOoBaHue Pe3ynbpTarel 00ydeHUs MO AUCIUILTAHE
WHIUKaTOpa* MOCTHKEHUS (3Haem, ymeem, gnadeem (HABbLIKU U/UTU ONbIM
KOMITETCHITHT desimenbHOCMUL))
OIIK-1.4 HmeeT mipencTaBieHre O METOJax pa3pabOTKU OpPUTHHAIBHBIX

AJIrOPUTMOB MU TPOTpPpaAMMHBIX pCIJ_IeHI/Iﬁ C HCIIOJIb30BAHUCM

3HaeT MeToJbl pa3paboTKu .
COBPEMEHHBIX TEXHOJIOTHI

OpPUTHHAJILHBIX aJITOPUTMOB
U IIPOrPaMMHBIX PEIIECHHH C | YMeeT HCIOab30BaTh METOABl Pa3pabOTKH  OPUTHHAIBHBIX
UCIIOJIb30BaHUEM QITOPUTMOB W TMPOTPAMMHBIX pPELIEHUN C HCIOIb30BaHUEM
COBPEMEHHBIX TEXHOIOTUN | COBPEMEHHBIX TEXHOJIOTHHI

Bnaneer HaBhIKaMH HCIIOJIB30BaHUS U MNPpUMCHCHUA CUCTEM
HCKYCCTBCHHOI'O HWHTCIIJICKTA B HpO(pCCCHOHaHBHOﬁ
JACATCIIbHOCTH

2. CTpyKTypa M coiepKaHHe JMCIHUIIIHHBI.



2.1 PacnipeneJsienre TPYA0EMKOCTH JUCUMUIIJIMHBI IO BUAAM PadoT.
Oo6mas TpyaI0€MKOCTh TUCITUIUIMHBI COCTaBsIeT 2 3a4.e/1. (72 4yacoB), X pacupeesieHre
10 BUJIaM Pa0OT MPEACTABICHO B TaOJIHIIC

s cmyoenmos ODO (3 kype, 5 cemecmp)

Bun yuebHoli paboTh Bcero Cemectp
9acoB
5

KonTakTHasi paboTa, B TOM 4ncJe: 36,2 36,2

AyAUTOPHBIE 3aHATHS (BCEro): 32 32

3aHsTUs JCKIIMOHHOTO TUIIA 18 18

JlaGopaTopHBbI€ 3aHSATHS

3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, 16 16

MPAKTUYECKHUE 3aHATHUS)

HWnasi KOHTaKTHasi padoTa: 2,2 2,2

KonTpons camocrositensHoi pabotsl (KCP) 2 2

ITpomexxyrounast arrectanus (MKP) 0,2 0,2

CamocTosiTeIbHAs1 paboTa, B TOM YHcje: 35,8 35,8

B ToMm unce:

[TpopaboTKa TEOPETHUECKOT0 MaTepuaia 10,8 10,8

BrlmostHeHne WHIWBHTYaTbHBIX 3aJaHUH (TIOITOTOBKA 25 25

BeO-KpyH3a, TOJArOTOBKA MCCIICIOBATEIbCKUX KEIHCOB,

Ipe3eHTALNN)

O0mas Tpy10eMKOCTh qac. 72 72
B TOM YHCJI€ KOHTAKTHAA 36,2 36,2
pabora
3a4. efi 2 2

2.2 CTpyKTypa AMCUMILIMHBI:
Pacrnipenenenne Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILIIUHBL.

Pazgensl guctuIuinHbl, u3ydaemsbie B 5 ceMectpe (012 cmyoenmos OPO)
KosngectBo yacoB
Bueayg
Ne HanmenoBaHue pasnienoB (Tem) AyRuTOpHaA HTOpHAs
Bcero paboTta
paborta
J | 113 JIP | CPC
1 BBeneHue B MCKYCCTBEHHbIN HHTEIIEKT: 108 3 5 5.8
VicTopus u cOBpeMeHHbBIE TSHICHIINN
2. |OcHOBBI MAIIMHHOTO 00yUYEHUsI 11 3 2 6
3. |Heiiponnsle ceTr 1 TI1y00KOe 00yUYeHHE 12 3 3 6
4. |O6pabotka ectectBeHHOrO si3bIKa (NLP) 12 3 3 6
5 AHaImM3 COMABHBIX CETEH ¢ MCTIOIh30BAHUEM 12 3 3 6
5141
6. bynymee N B connanbHO-TyMaHUTAPHBIX 12 3 3 6
HayKax
Hroro mo QUCIHUILIMHE: 69,8 18 16 35,8
Konmponw camocmosmenvroti pabomwt (KCP) 2
IIpomesicymounas ammecmayus (MKP) 0,2
Iloozomoeka Kk mekywjemy KOHmpoio




‘06u;a;1 mMpyooemMKoCmy N0 OUCYUNTUHE ‘

72 |

[Tpumeuanue: JI — nekmuu, [13 — mpaktudeckue 3ansaTus / cemuHapbl, JIP — maboparopHbie
sansitusi, CPC — camocTosiTenbHast paboTa CTyAeHTa

2.3 Conep:xaHue pa3iesioB JMCUUILIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

HanmenoBaHue paszaena

®opMa TeKyIIero

yuutens (unsupervised learning). OOyuenue
¢ noakpemieHueM (reinforcement learning).

No (Tembl) Coneprxanue pazjena (TEMbl) KOHTpOLS

1 2 3 4

1..Beenenue B OcHOBHBIE TOHATUS M UCTOpUs pa3BuTus|IIuceMeHHBIN onpoc
HCKYCCTBEHHBIN NUN. Knaccudukanuus u nHanpasienus UW.  [cTyaeHTOB 1o Teme
MHTEJUIEKT: UCTOpUsS U |BaxkHOCTh 15141 TUIs COLIMATILHO- [TIEKIIHH
COBPEMEHHBIE TyMaHUTapHBIX HAYK.
TEHJCHIINH

2.|0cHoBBI MamHHOTO  |(OCHOBHBIE QJITOPUTMBI MamuHHoOro|llucbMeHHbI# orpoc
o0yueHus o0yuenus.  OOydeHue C  yduTeseM|CTYJEHTOB IO TEME

(supervised learning). OOyuenue  Oe3|/ICKLHN

ITpumepsl IIPUMEHEHHUS B
npoecCUOHAILHON 1EATEIbHOCTH.

3.|Heiiponnsie cetu CrpykTrypa U HPUHLIUIIBI paboTsi|[IuceMeHHbIN onpoc
riay0okoe o0y4eHHE  |HEHpOHHBIX ceTeil. BBenenue B riyOOKoe|CTYAEHTOB IIO TEME

oOyuenue. [IpuMeHeHne HEWPOHHBIX ceTeil B|JICKINN
aHaJIM3€ JaHHBIX.

4.|06paboTka OcHoBHble 3a7aun 1 MeToasl NLP. IIncemenHBIi OIpoc
€CTECTBEHHOI'O fA3bIKa |AHAJIN3 TEKCTA U IOHUMAHUE S3bIKa. CTYJICHTOB I10 TEME
(NLP) IIpumenenne NLP B mnpodeccuonanbHOM |nekuun

JeSATEIbHOCTH.

5.|AHanu3 connanbHbIX  |MeTo/bl U HHCTPYMEHTHI aHa/In3a AaHHbIX  |[IMcbMeHHBIH onpoc
ceTen ¢ COILIMAIbHBIX ceTell. BrlaBnenue CTYJACHTOB 110 TCMC
ucnosb3oBanueMm NN COLIMAJIBHBIX TPEHIOB U IATTEPHOB JICKITMH

noseneHus. [Ipumeps! u3
npodeccnoHanbHOM e TEIbHOCTH.

6. bynymee N B [Iepcnextusel pazsutus M. Hoseie [IncemenHsIit orpoc
COoIMalIbHO- BO3MOXXHOCTHU U BBI3OBEI 1)1 COLMAJIBHO- CTYACHTOB I10 TEMC
I'YMaHUTAapHBIX HAYKAX |ryMaHUTapHEIX HAYK. JEKIINH

MexaucuunianHapHbie IPOEKThI U
HCCIIE0OBaHUS.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIA.
No HanMeHoBanue paznenal TemaTuka NpakTHYECKUX 3aHATUN DopMa TERYIMIEro KOHTPOA
(TeMbi) (cemHnHapoOB)

1 2 3 4

1.|OcHOBBI MalIMHHOTO | YCTaHOBKA U HACTpPOiiKa HHTtepakTuBHAs IPE3EHTALUS
o0yueHus IPOrpPaMMHOTr0 oOecreyeHus s pe3yJAbTaTOB BBIIOJHEHHUS




MAIIMHHOTO 00yYeHUSI.

Brenenue B Python u 6ubnuorexu mist
WU (tensorflow, scikit-learn).
[TprMeHEeHHE HHCTPYMEHTOB IS
BU3yanu3anuu qanabeix (Matplotlib,
Seaborn). AHanu3 TaHHBIX U CO3/IaHUE
BH3YaJIbHBIX OTYETOB.

NPaKTUYECKON paboTHI

2.|Heiiponnsle cetu u Cozmanne u  oOydeHue mnpoctoii|IHTepakTHBHAS Mpe3eHTALUS
riryobokoe o0yuyeHue HEUPOHHOW CETM Ha  peajbHbIX|PE3YIbTATOB BHINOJIHCHUS
JAQHHBIX. AHaJIU3 pPe3ylbTaTOB U PaKTHYECKON PabOThI
KOPPEKTHUPOBKA MOJIENIH.
3.|0O6paboTka Paspabotka  mpoctoro  uar-0ota. lHTepakTHBHAs MPE3CHTAIUS
ecTecTBeHHOrO s3blka |[Ipumenenne wmerogoB NLP  uist|pe3ynbTaToB BBIIIOJIHEHUS
(NLP) aHaM3a  TEKCTOB  (TOKEHH3AIMs, |IIPAKTHIECKON pabOoThI
JIeMMaTH3alMsl, aHAJIU3 TOHAJIBHOCTH).
4.|Ananmu3 commanpHbIX  (COOp M 00paboTKa JAHHBIX W3 HHTepakTuBHAs IPE3EHTALNS
ceTei ¢ couManbHbIX cetel. I[Ipumenenune pE3yJIbTaTOB BBIIIOJIHEHUS
ucnonbs3oBanueM M  |MeronoB MammHHOrO 0OydeHus Uid  |IpaKTUYECKOM paboThl
CETEBBIX JIaHHBIX.
5.|bynymee U B Pa3paboTka rpynnoBbix NpoeKkToB Ha |(MHTepaKkTUBHAs IpE3EeHTALUs
CONUAJIIbHO- OCHOBE 3HaHHMI, MOJIYYEHHBIX B X0/I€¢ |PE€3Y/IbTATOB BBINOJIHCHUS

TyYMaHHUTapHbIX HAYKax

Kypca. [Ipesenrauus u o0cyxaeHue
PE3YJIBTAaTOB.

IPAKTUYECKON pabOThI

2.3.3 [IpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboThI - He TPeyCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOANYECKOr0 O0ecneYeHHsl I CAMOCTOATEILHOI PadoThI
o0y4yammxcs Mo AMCHUILIHHE (MOLYJII0)

Hepequb y‘{e6HO'MeTO,I[I/IquKOFO obecreueHust JAUCIHUITIIMHBI

MaTepuana (IMOATOTOBKA
K MICbMEHHOMY OTIPOCY)

Ne Bux CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI

1 2 3

1 |[IpopaboTka Meroauueckue yka3aHHs IO OpPraHU3AlMHd CaMOCTOSITEIBbHOM
TEOPETUIECKOTO paboThl CTyIeHTOB 1o HampasieHuto moaroroBku 39.03.03
Marepuana (moAaroroka/OpraHusaius padoThl C MOJIOAEKBIO, YTBEPKACHBI Ha 3acelaHIN
K npoOieMHbIM|YUeHOro coBeTa (akyiabTeTa YIPaBICHUS M TICHXOJIOTHU
ceMUHapam) KyGaHckoro rocy1apcTBeHHOTO YHHUBEPCUTETa, TPOTOKONI N 7 oT

27.04.2021 r.

2 |[loaroroBka Meroanueckue yka3aHWs IO OpPraHU3AIlMd CaMOCTOSITEIBbHOM
WH/INBUTYTbHBIX paboThl CTyIeHTOB 10 HampasieHuto moxaroroBku 39.03.03
3amanuil  (nmpe3eHTarmid,| Opranu3amys padoThl C MOJIOJCKBIO, YTBEP)KICHBI HA 3aCEIaHUH
HCCIIEI0BATEIBCKUX VyeHoro coBera (QakynbTeTa YIPaBICHUS U ICHUXOJOTUH
KelcoB, BeO-KpyHu3a) KyGaHckoro rocy1apcTBeHHOTO YHUBEpPCUTETa, TPOTOKONI N 7 OT

27.04.2021 r.

3 |[IpopaboTka Meroauueckue yka3aHWs IO OpPraHU3AIlMd CaMOCTOSITEIBbHOM

TEOPETUIECKOTO paboThl CTyIeHTOB 1o HampasieHuto moaroroBku 39.03.03

Opranuzanus paboThl ¢ MOJIOJEKbIO, YTBEP)KICHBI Ha 3aceJaHUU
YyeHoro coBera (¢akynbTeTa YIPaBICHHUS M TCHUXOJOTHUH




Ky6aHckoro rocyiapcTBeHHOTO YHUBEPCHUTETA, MPOTOKOI N 7 oT

27.04.2021 1.
3 [lloaroroBka k|Meroaudeckue yKazaHHs 110 OPraHM3alUU CaMOCTOATEIBHOU
KOHTPOJIbHOK paboTe 1mo|padoThl CTYIEHTOB 110 HampapieHuio moaroroBku 39.03.03
TEKyIIEeH Teme Opranuzanus paboThl ¢ MOJIOJCKbBIO, YTBEP)KICHBI Ha 3aCeJaHUN

VYueHoro coBeTra (pakyJapTeTa YIpPaBI€HUS M IICUXOJOTHU
Ky6aHckoro rocy1apcTBeHHOTO YHUBEPCHTETA, MPOTOKOA N 7 oT
27.04.2021 r.

4 |TlomrotoBka K 3aueTy  |MeTOAMYECKHE YKa3aHHUA II0 OPTaHMU3ALUU CAMOCTOSATEIBHOM
paboThl CTYJIEHTOB MO0 HampapieHuro moaroroBku 39.03.03
Opranuzanus paboThl ¢ MOJIOJCKbBIO, YTBEP)KICHBI Ha 3aCeJaHUN
YdeHoro coBera (QaxkyJdbTeTa YIpPaBICHUS M TICUXOJOTHU
Ky6aHckoro rocy1apcTBeHHOTO YHUBEPCHTETA, MPOTOKOA N 7 oT
27.04.2021 r.

VY4eOHO-MEeTOIUYECKHUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIIUXCs U3
YHCJIa MHBAINIOB U JIMI[ C OTPaHMYCHHBIMU BO3MOXKHOCTSIMU 3/10poBbs (OB3) npenocraBstoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JInst i ¢ HapyIeHUsIMH 3pSHUS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHoOU hopme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aronuxcs.

3. O0pa3oBaTesIbHbIC TEXHOJIOTHH.

B xome wu3y4YeHHS JUCHUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE — CIICYFOIINX
00pa3oBaTebHBIX TEXHOIOTH: JICKIMH, JJabopaTopHbie / MPAKTUUIECKUE 3aHATHI, POOIEMHOE
oOydeHrne, MOMYJIbHAs TEXHOJIOTHS, IOATOTOBKA MHUCHMEHHBIX aHAJIMTHYECKHX paldorT,
camocTosTeNbHas padoTa CTyIEHTOB.

KOMITeTeHTHOCTHBIN TMOAXO0J] B paMKaxX IPENoJaBaHus JUCIMIUIMHBI Peallu3yeTcss B
MCIIOJIb30BAHUN HWHTEPAKTUBHBIX TEXHOJOTHH M aKTHBHBIX METOAOB (TPOEKTHBIX METOIUK,
MO3TOBOTO IITypMa, pa30dopa KOHKPETHBIX CHUTYyallWid, aHalu3a IIeJaroruvecKux 3ajad,
MEeAarorn4eckoro SKCIepUMEHTa, MHBIX ()OPM) B COUETAHUU C BHEAYTUTOPHOU pabOTOM.

NudopmanroHHble  TEXHOJIOTHH, TPUMEHSEMbIE TIPH HW3YYCHHH  JWCIMILTAHBI:
UCTIIONIb30BaHWE  WH(MOPMAIMOHHBIX  PECypcoB,  JOCTYMHBIX B HH(OpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOIOTUH, IPUMEHSIEMbIE IPU U3YYCHUN TUCITUTLTAHBI
— JUISL JIMIl C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU 370POBbS TPEIyCMOTPEHA OpTraHU3aIus
KOHCYJIBTAIMH ¢ UCMOJIE30BaHNEM IJIEKTPOHHOM MOYTHI.

OOyyeHre B paMKax JAUCIMILIAHBI HAIMPABJICHO Ha YBEIWUYCHHE JOJTU TPAKTHUCCKON
paboTBl  CTyJIEHTa, UCHOIb30BAaHHWE WIPOBBIX W HMHUTALMOHHBIX (opMm  0OydeHus,
WHUIIUUPOBAHUE CAMOCTOSATEIBLHOTO ITOMCKA (CTYJACHTOM) 3HAHHWKM dYepe3 MpoOIeMaTH3aIHIo
(mpenosiaBateneM) yueOHOTO MaTepuaa.

B mensx moBeImeHus kauecTBa MpodecCHoOHAIBHOM MOATOTOBKH 00YYaIOIIHXCS:

- HCTIOJIb3YeTCsl KOMIUIEKC MYJIbTUMEIUHHBIX TPE3eHTAlUN B yUeOHOM TIPOIIECCE;



- yBEJIMYEHA J10JIs1 3aHATHH, IPOBOJUMBIX B MHTEPAKTUBHOM (hopMme.

B npenonaBanuu Kypca HCIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH:

- MyJIbTUMEIUIHbIE JEKLUH C JIEMEHTaMH JUCKYCCHH;

- “H(GOPMAIIMOHHO-KOMMYHHUKATUBHBIE TEXHOJIOTHH;

- HCCIIEI0BATENILCKUE METO/IbI B 00yUEHHH;

- IpobsIeMHOE 00yYEHHE.

B yue6HOM mporecce MCHONB3YIOTCS aKTUBHBIE U MHTEPAKTHUBHbIC (OPMBI ITPOBEACHUS
3aHATHIA.

Ha srtame u3yudeHus mnepBbIX JABYX pa3/eloB, KOTOpble HOCAT B OoJbllell cTeneHu
TEOPETUYECKHI XapaKTep, HCIOJIB3YIOTCS TPYIIOBBIE M CAMOCTOSTENbHBIE (OPMBI PabOTHI,
HalpaBJIEHHbIE HAa OCMBICICHHE CIIOKHBIX HECTPYKTYpUPOBaHHBIX HpoOJIeM IpeaMmera
oOyueHus, (QOpMHpPOBaHUE COOCTBEHHOH apryMEHTHPOBAHHOW TMO3UIMHM IO MPOOIEMHBIM
acreKTaM U3y4yaeMoil TeMBI.

[Tocnenyromue pasfgensl JUis pemieHHsl IOCTAaBICHHBIX Iiefiell B pamMkax ydeOHOH
JUCLUIUIMHBI TPeOyIOT MCIIOJIb30BaHHUSI METO/I0B OOyUYEeHMsI, HAlIPaBJICHHbIX Ha (OpMHUpPOBAHUE
YMEHUH W HaBBIKOB HCIIOJNIB30BAaHUS CHCTEM HCKYCCTBEHHOTO HMHTEUIEKTAa B MOJIOJCKHOM
HOJUTHUKE, MOJEIMPOBAHUS U IMPOEKTUPOBAHUS CHUCTEM NPUHATHUS PpELICHUH B YIpaBICHUU
MOJIOJICKHOM ToIUTUKON. [[1s1 popmMupoBaHus mepedrcIeHHOro KOMILIEKCa 3HaHUM, YMEHUHN 1
HaBBIKOB HCIOJIb3YETCSl Takhe 0oOpa3oBaTelbHbIE TEXHOJIOTMU Kak IMpOOJEMHBIA CEeMHUHAp U
nopTdens WHAWBUIYAIBHBIX W TPYNIOBBIX NPAKTUYECKUX 3aaHui. B pamkax mpoOieMHOro
CeMMHapa pelaercs JABYeAMHas 3ajaya: MpPOBOAUTCA MPE3CHTAlMsl HHAUBUIYaJIbHBIX U
TPYMIIOBBIX MPAKTHYECKUX 33JaHUN 1O TeMe Y4eOHOTro pasjiena M pa3BOpaunBaCTCs TUCKYCCHUS
10 COJIepXKATEIbHBIM BOIIPOCAM MPOOJIEMHOI0 CEMUHApA.

Jist auI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIbTAIMH C MCIIO0JIb30BAaHUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHbIe H METOAUYECKHE MATEPHUAJIbI

OIICHO‘-IHBIG CpG}ICTBa HpeILHaSHaquI)I JJISA KOHTpOJ'IS[ U OLCHKHU O6pa3OBaTeJ'II>HI>IX
JTOCTHKEHUH 00YYaroIIMXCs, OCBOMBIINX MPOrpaMMy y4eOHOM TUCITUTIINHBI.

OreHOYHBIE CPEICTBA BKIIIOYAET KOHTPOJIbHBIC MAaTE€pUaibl JIJIsl MPOBEJACHUS TEKYIero
KOHTpOJIs B (dopMe 3aJaHUil K MPOOJIEMHBIM CEMHUHapaMm, Oompoca B MUCBMEHHOU (opme,
AHAJIMTHYECCKOI'O AOKJaga, H Iprer TBOpLIGCKI/IX SaI[aHI/Iﬁ nu KOHTpOJ’IBHBIX pa60T nu
NMPOMEKYTOYHOI aTTecTalMU B (DOpME BOIIPOCOB K 3a4eTy.

CTpyKTypa OLIEHOYHBIX CPEACTB /sl TeKyLIeil U MPOMeKYTOYHOM aTTecTAluN

HanmenoBanue
Kon u
OLICHOYHOTO CPEJICTBA
Ne HalMEHOBAaHUE
PesynbraTsl 00y4yeHus ITpomex
n/ WHJMKaTopa .
(B cootBercTBUH C 1. 1.4) Texymui yTO4Has
n | (B COOTBETCTBHHU C
KOHTPOJIb aTTecTall
n. 1.4)
us
OIIK-1.4 Nmeer mnpencraBienue o  Meronax | CreneHb Bomnpoc
pa3paboTKH OpPUTHHAJBHBIX aJTOPUTMOB | YUacCTus B BI K
3HaeT METOIBI V
5 u MPOTPAMMHBIX peleHuit ¢ | AUCKYyCCHH. 3a4eTy
a3paboTKn i
pasp HCIOJIb30BaHUEM COBPEMEHHBIX Ompoc Ha 1-25
OpPUTMHAJIBHBIX .
1 P TEXHOJIOTHI CEMUHAPC.
AJITOPUTMOB u Brinonnenune
IIPOrPaMMHBIX Ymeer HCII0JIb30BATh METOJIbI | MPAKTHYECKUX
peLIeHu C | pa3pabOTKH OPUTHHAIBHBIX aJTOPUTMOB | 3aJaHUH.
UCIIOJIBb30BAaHUEM | U POrPaMMHBIX pelieHuin ¢ | nTepakTiBHa
COBPEMEHHBIX UCIIOJIb30BAHUEM coBpeMeHHBIX | 1 MPE3CHTALNA




TEXHOJIOTUI TEXHOJIOTUU pe3yJIbTaToB

B BBITIOJTHEHU A
JIaJCCT HaBbIKaMHM HCIIOJBb30BaHUA H HpaKTI/I‘ICCKOﬁ

TNPUMEHECHHS ~ CHCTEM  HCKYCCTBEHHOTO | naGorh
UHTEJUIEKTa B NpoQecCHOHANbHON
JeSITeNIbHOCTH

O1neHOYHBIC CpENCTBA Ui MHBAJIMIOB W JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX MICUXO(PHU3NIECKIX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIMAAaM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBbsI MIPEIOCTABIISIETCS TOTIOTHUTEIBHOE BpeMsI JUIsi IOATOTOBKH OTBETA HA HK3aMEHE;

— NIpH TPOBENICHUH TIPOIIECAYPhI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI WHBAIUIOB H JIUIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3JI0POBbSI MPEAYCMATPUBACTCS HCIIOIH30BAHIE TEXHUYCCKHIX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAITBHBIMH OCOOCHHOCTSIMH,

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WVHBAIWIOB TIPOIEIypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIIO) TMpelyCMaTpuBaeT IPel0CTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHS
uHpopMmanuu:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1e4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaronuxcs.

TunoBble KOHTPOJIbHBbIC 3aJaHUsl WJIM HHbIe MaTepHaJibl, Heo0XoaAMMBbIe s
OLICHKH 3HaHWi, YyMeHMi, HABLIKOB M (WJH) ONBITA IeATEJbHOCTH, XapaKTepH3YIOHX
3Tanbl (POPMHPOBAHNUS KOMIIETEHIHI B Ipolecce 0OCBOEHHs 00pa30BaTeIbHON NMPOrpaMMbl

HpaKTI/I‘{eCKOC 3aHsTHE KOCHOBBI MAILIMHHOIO oﬁyqemm».

lenb 3aHATHA: MO3HAKOMUTH CTYJIEHTOB C OCHOBaMH HEWPOHHBIX CeTed U TIIyOOKOro
oOyuenust. Hayuntb co3gaBarh, o0y4yaTh M OIICHHBAaTh HEWPOHHBIE CETH Ha IMpUMEpE 3aJauu
pacrno3HaBaHUs PyKOIUCHBIX QP ¢ ucronb3oBanuem oudnroreku TensorFlow u Keras.

Ommcanne 3aJaHu:
1. YcranoBka Python u HeoOXoAMMBIX OUOINOTEK:
- Ycranosure Python Ha Bair KOMIIbIOTEp, €CITU OH €I11€ HE YCTaHOBJIEH.
- YcTaHOBHTE MEHEDKEp MaKeTOB Pip.
- Co3aiiTe M aKTUBUPYHUTE BUPTYAIBHOE OKPYKEHUE.
- Ycranosure oubnmnoreku tensorflow u scikit-learn.
2. Coznanue u 00y4eHHe MPOCTON MOJIEIN MAIIMHHOTO O0yYeHHUS:
- Umnoptupyiite HeoOXoauMble OMOTMOTEKH.
- 3arpy3uTe ¥ OJTrOTOBLTE JTAaHHBIE.




- Co3maiiTe mpoCTyI0 MOJIENTb MAITMHHOTO O0YYEHUSI.
- O0yuuTe MOJEIb.
- OLleHUTE Ka4eCTBO MOJICIH.
NHucrpykuus:
1. YcranoBka Python:
- Ilepeiinure Ha odurmaneueiii caiit Python (https://www.python.org/downloads/) u
CKaualTe MocieIHIon Bepcuto Python.
- CnenyiTe MHCTPYKIUSM T10 YCTAaHOBKE JJIs Balllel ONEpPaliMOHHONW CHCTEMBI.
2. YcTaHOBKA BUPTYAJIbHOTO OKPYKEHUsS U OMOIHOTEK:
- OTkpoiiTe TepMHHaNI (KOMaHJHYIO CTPOKY) M BBIIOJHUTE KOMAHIY JUIsl YCTaHOBKH
BUPTYaJIbHOTO OKPYXKECHHUS:
pip install virtualenv
- Co3paiiTe HOBOE BUPTYaJIbHOE OKPY)KEHUE U aKTUBUPYHTE €ro:
virtualenv myenv
source myenv/bin/activate # mis Windows: myenv\Scripts\activate
- Ycranosure TensorFlow u scikit-learn:
pip install tensorflow scikit-learn
3. ImMmiopT HEOOXOAUMBIX 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 OArOTOBKA JAHHBIX:
- 3arpy3uTe JaHHbIC 0 HpHcax u3 oubaroreku 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)
- CTaHapTU3UpyHTE TaHHBIE:
scaler = StandardScaler()
X_train = scaler.fit_transform(X_train)
X_test = scaler.transform(X_test)
5. Coznianue MoJiesi MalllMHHOTO 00yUY€eHUS:
- Cozpaiite 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. O0yueHne MOETH:
- OOy4nTe MOJIeTh Ha TIOITOTOBJICHHBIX JIAHHBIX:
model.fit(X_train, y_train, epochs=50, batch_size=8, validation_split=0.2)
7. O1eHKa MOJIEIIN:
- OLICHI/ITG Ka4u€CTBO MOJACJIN HAa TECTOBBIX JaHHbIX:
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}%")

CTyIeHThI JOJDKHBI BBITIOJIHUTH BCE IIATH 3a/IaHUs], HAYMHASL C YCTAHOBKU HEOOXOIUMBIX
MHCTPYMEHTOB M 3aKaHYMBas CO3JaHMEM M OOYYCHHEM MOJENM MAaIluHHOro oOydeHus. B
pe3yibTaTe OHM ToJdydar 0Oa30Boe mpejacTaBieHue o pabore ¢ Python m Oubmmorexamu
TensorFlow wu scikit-learn, a Takke Haydarcsi co3/laBaTh M OLEHHBATH IPOCTBHIE MOJEIU
MAaIIMHHOTO O0YYCHHSI.

Ilepeuens yacmu KomMnemeHyul, NPOBEPIEMbIX OYEHOUHIM CPEOCBOM.

OIlK-1.4

Kpumepuii _ oyenku unmepaxkmuenot npesenmayuy _ pe3yibmamos  6biNOJHeHUs
NPAKmMu4ecKkol pabomoi:

«OTJIMYHO» - BBITIOJHECHBI BCE 3aJ[aHUs MPAKTHYECKOW padOThI, CTYIACHT YETKO M 0e3
OmMOOK OTBETWJI Ha BCE KOHTPOJBbHBIE BOMPOCHI B XOJ€ HWHTEPAKTHUBHON MpPE3CHTAIMU
pe3yIbTaTOB MPAKTHYECKOU PAOOTHI.

«XOpOoUIO» - BBIIIOJHCHBI BCC 3alaHUA HpaKTHHGCKOfI pa6OTbI; CTYACHT OTBCTUJI HA BCC
KOHTPOJIbHBIE BOMPOCHI B XOJ€ HHTEPAKTHBHON NPE3CHTAIIMUA PE3yJbTaTOB MPAKTHYECKON
paboTHI C 3aMEUaAHUSIMH.

«Y/IOBJICTBOPUTEIILHO» - BBIIOJHEHBI BCE 3aJaHHUs MPAKTUYECKOH paboOThl  C
3aMCYaHUSAMHU, CTYACHT OTBCTHJI Ha BCC KOHTPOJIBHBLIC BOIPOCBI B XOI€ HHTepaKTI/IBHOﬁ
NPE3CHTAIMH PE3YJIbTATOB MPAKTUYECKON paOOThI C 3aMEYaHUSMHU.

«HCYOOBJICTBOPUTCIBHO» (He 3a‘~ITeHO)I CTYACHT HC BbIIIOJHWI MWW BbIIIOJIHAII
HETPABWIBHO 33J]aHUsl TPAKTUYECKON pabOThI, CTYJACHT OTBETHJ Ha KOHTPOJIBHBIC BOIPOCHI B
X0JIe WHTEPAKTUBHOW TPE3EHTALNU PE3yJIbTATOB MPAKTHYECKON padoThl ¢ OmMOKaMU WU HE
OTBETHJI HAa KOHTPOJIbHBIC BOIIPOCHI.

IIpakTuyeckoe 3anaTne «HellpoHHbIE CeTH U IIy00KO0e 00y4YeHHEe».

enb 3aHATHA: MO3HAKOMUTH CTYJIEHTOB C OCHOBaMH HEWPOHHBIX CE€Ted U TIIyOOKOro
oOyuenust. Hayuutb co3gaBarh, o0y4yaTh M OIIEHHBAaTh HEWPOHHBIE CETH Ha IpUMEpEe 3aJauu
pacro3HaBaHusl PYKONHMCHBIX IU(p ¢ ucnoias3oBanuem oubdmuorexu TensorFlow u Keras.

Onucanue 3aIaHus:

1. YcranoBka HeOOXOIUMBIX OMOJIHOTEK:

- Ycranosute Python u MeHekep makeToB pip.

- Co3paiite 1 aKTUBUPYITE BUPTyaJIbHOE OKPY’KEHUE.

- Ycranosure 6ubnuorexku TensorFlow u Keras.
2. 3arpy3ka u OArOTOBKA JaHHBIX:

- Umnoptupyiite HeoOX0AUMbIe OMOIMOTEKH.

- 3arpysure nanabie MNIST u moaroroBbTe UX A1 00yUEHUS.
3. Co3naHue HEMPOHHOU CceTH:

- [TocTpoiite apXUTEKTypy HEHPOHHOM CETH ¢ ucnoyib3oBanueM Keras.
4. O0yueHue MOJIEIH:

- OOyunTe MOZIETh Ha TPEHUPOBOYHBIX JAHHBIX.

5. OneHka MOJI€eIn:
- O1leHUTE TOYHOCTH MOJIEIN HA TECTOBBIX JAHHBIX.

6. JIOTIOTHUTENILHOE 33JIaHuUE:
- yﬂquII/ITe MOICJIb, )1063BI/IB JOIMOJTHUTECIIBHBIC CJIOW U YBCIWYHB KOJUYCCTBO DOI10X
o0ydeHusl.



HNucTpykuus:

1. YcranoBka HEOOXOAUMBIX OHMOJIMOTEK:
- OTkpoiiTe TepMHHaNI (KOMaHJHYIO CTPOKY) M BBIIOJHUTE KOMAHIY JUIsl YCTaHOBKH
BUPTYAJIILHOI'O OKPY/KEHUS:
pip install virtualenv
- Co3naiiTe HOBOE BUPTYaJIbHOE OKPYKEHHE U aKTUBUPYITE €ro:
virtualenv myenv
source myenv/bin/activate # mis Windows: myenv\Scripts\activate
- Ycranosure TensorFlow u Keras:
pip install tensorflow
2. 3arpy3ka u mOoJArOTOBKA JAHHBIX:
- UmmopTtupyiite He0OX0auMbIe OUOITMOTEKU:
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. Co3nanue HEeHPOHHOM CETH:
- [TocTpoiite apXUTEKTypy HEHPOHHOU CETU ¢ 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. O0GyueHue MOJEINH:
- OGyuuTe MOJIeNIb HAa TPEHUPOBOYHBIX JTAHHBIX:
model.fit(X_train, y_train, epochs=10, batch_size=32, validation_split=0.2)
5. O1ieHKa MOJIENN:
- OI_ICHI/ITG TOYHOCTH MOJCJIN HAa TCCTOBLIX JAHHBIX:
test_loss, test_acc = model.evaluate(X_test, y_test)
print(fTest accuracy: {test _acc * 100:.2f}%")
6. JlonomHUTENBHOE 3aIaHHE:
- YJ'Iy‘-II_LII/ITe MOACIIb, r[[068.BI/IB JOIMOJIHUTCIIBHBIC CJIOU U YBCIWYHUB KOJUYCCTBO 310X
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)

CTyleHTHI JOJKHBI BHIMIOJIHATH BCE IIArd 33aJjaHuUs, HAYWHASL C YCTAHOBKU HEOOXOTUMBIX
MHCTPYMEHTOB U 3aKaHYMBas CO3JlaHUEM, OOy4YyeHHEM M OLEHKONH HEMpOHHOW CceTH s
pacro3HaBaHus PyKOMHUCHBIX MU(p. JlOMOIHUTENBHOE 3aJaHIe TIO3BOJIUT CTYACHTaM YIiyOuTh
CBOM 3HAHMS U HAaBBIKM, YIYyYIIWB apXUTEKTypy MOJEIN W J0OMBIIKMCH Ooyiee BBICOKOI
TOYHOCTH.

Ilepeuens yacmu KomnemeHyul, NPOBEPIEMbIX OYEHOUHBIM CPEOCNBOM.

OIIK-1.4

Kpumepuii  oyenxu unmepaxmuenoii npezenmayuyu pe3yibmamos  8blNOJHEeHUs.
NPAKMUYEecKol pabomai:

«OTJIMYHO» - BBITIOJHEHBI BCE 3aJaHUs MPAKTHUECKOW pabOTHI, CTYACHT YETKO M 0e3
OmMOOK OTBETUJ HA BCE KOHTPOJBHBIE BOINPOCHI B XOJ€ WHTEPAKTUBHOW TMpE3eHTALUU
Pe3yIbTaTOB NPAKTUUECKOM pabOThI.

«XOpOILIO» - BBIMIOJIHEHBI BCE 3aJ]aHUs MPAKTUYECKOW pabOThI; CTYJIEHT OTBETHJ Ha BCE
KOHTPOJIBHBIE BOIPOCHI B XOJ€ HMHTEPAKTUBHOW IIPE3CHTALMU DPE3YJBTATOB IPAKTHYECKON
paboThI C 3aMEYAHUSIMH.

«y/IOBJICTBOPUTEIFHO» - BBIIOJHEHBI BCE 3aJaHHUS MPAKTUYECKOH paboOTHl ¢
3aMEYaHUSIMU; CTYJIEHT OTBETUJ HAa BCE KOHTPOJIbHBIE BOIPOCHI B XOJ€ HHTEPAKTUBHOM
[IPE3CHTALUU PE3YJILTATOB MIPAKTUUECKONW PabOThI C 3aMEUaHUSIMHU.

«HEYAOBIETBOPUTENIBHO» (HE 3a4YT€HO): CTYIOEHT HE BBIOJHWUI WU BBIMTOIHII
HENPaBWJIBHO 3a/laHusl MPAKTUYECKON pabOThl; CTYJE€HT OTBETHJI HAa KOHTPOJbHBIE BOMPOCH B
XOJIe MHTEPAaKTUBHON MPE3EHTALUU Pe3yJIbTaTOB MPAKTUYECKOH padoThl ¢ OMMOKaMU WU HE
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.

IpakTuyeckoe 3anaTue «O0padoTka ecrectBeHHOro sizbika (NLP)»

[lenp 3aHATHS: TO3HAKOMHUTH CTYJCHTOB C OCHOBAaMHU 00pPabOTKH €CTECTBEHHOTO SI3bIKA U
aHalM3a TOHAIBHOCTH TeKCToB. HayuuTh wucnonb3oBarh Oubmmoreky Hugging Face
Transformers u monens BERT miisa ananu3a TOHaTbHOCTH TEKCTOB Ha PYCCKOM SI3BIKE.

Onucanue 3aIaHus:

1. YcranoBka HEOOXOAUMBIX OMOIIHOTEK:

- Ycranosure Python u MeHemkep makeTosB pip.

- Co3aiiTe M aKTUBUPYHUTE BUPTYAIBHOE OKPYKEHUE.

- Ycranosure 6ubnuoreku “transformers’, "torch’, u "pandas’.
2. 3arpy3kKa ¥ MOAroTOBKa JaHHbIX:

- Umnoptupyiite HeoOXoauMble OHOIMOTEKH.

- 3arpy3uTe U MOArOTOBLTE JaHHBIC VISl aHAIM3a TOHAIBHOCTH.
3. Hacrpoiika u ucnonn3oBanue mojaenu BERT:

- 3arpysure npenoOydernyro moaens BERT mns pycckoro si3pika.

- Hanmummre yHkuumto i npeackazaHusi TOHATBHOCTH TEKCTOB.
4. AHamm3 JaHHBIX:

- [IpumennTe MOJeNb K JaHHBIM U OLIEHUTE PE3YJIbTATHI.



5. JlonmonHUTENBbHOE 3aJaHUE:
- [IpoBeuTe aHanu3 Ha APyroM HaOOpe NaHHBIX U CPABHUTE PE3YJIbTATHI.

NHucrpykuus:

1. YcraHoBKa HEOOXOIUMBIX OMOIMOTEK:
- Otkpoiite TepMUHAT (KOMaHAHYIO CTPOKY) M BBIOJHUTE KOMAaHIY JUIsl YCTaHOBKH
BHUPTYAJILHOI'O OKPY>KCHHUS:

pip install virtualenv

- Co3paiiTe HOBOE BUPTYaJIbHOE OKPY>KEHHUE U aKTUBUPYMITE €ro:
virtualenv nlp_env
source nlp_env/bin/activate # nius Windows: nlp_env\Scripts\activate

- YcraHoBUTE HEOOXOMUMBIE OMOIMOTEKH:
pip install transformers torch pandas

2. 3arpy31<a U IIOATr0OTOBKA JAaHHBIX:

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

- 3arpy3HTe JAaHHBIC [OJId aHallm3a TOHAJIbHOCTHU (HaanMep, Ha6op JAaHHBIX

RuSentiment):

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

3. Hacrpoiika u ucnons3oBanue moaenu BERT:

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

cased-sentiment’)

- Hanummre xnace JI1 IMMOATOTOBKU HAaHHBIX U (i)yHKIII/IIO A MPEACKa3saHusA

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. Ananu3 JaHHbBIX:
- HpI/IMeHI/ITe MOZACIIb K JAHHBIM U OLICHUTC PC3YJIbTAThI:
“python
dataset = SentimentDataset(texts, sentiments, tokenizer, max_len=128)
dataloader = DatalL.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. JlonmoHUTEIbHOE 3a/laHueE:
- [IpoBeauTe aHamu3 Ha ApPyroM HaOOpe AAHHBIX M CPABHHUTE PE3yJbTaThl. Bbl MOXeTe
B3STh, HAIIpUMeEpP, HA0Op JAHHBIX OT3BIBOB O TOBApaX WJIM HA0OpP JaHHBIX U3 COIMATBLHBIX CETEH.

CTYILCHTBI JOJIKHBI BBIIIOJIHUTL BCC IIArv 3aJaHunsd, HAYHHAA C YCTAHOBKU HGO6XOIII/IMBIX
HHCTPYMCHTOB H 3adKaH4YMBasd aHAJIM30M TOHAJIbHOCTU TCKCTOB. HOHOJ’IHI/ITCHBHOC 3alaHuc
IMMO3BOJIUT CTYyACHTaAM YI‘HYGI/ITB CBOM 3HAaHHWA W HAaBbBIKHU, IMPUMCHAA MOIACJIb K PA3JIMYHBIM
Ha60paM JaHHBIX U CpaBHHBas pE3yJIbTAaThI.

Ilepeuens yacmu KomnemeHyul, NPOBEPIEMbIX OYEHOUHBIM CPEOCBOM.

OIIK-1.4

Kpumepuii _ oyenku unmepakmuenot npesenmayuu  pe3yibmamos  6blNOJHeHUs
NPAKmMu4ecKkol pabomoi:

«OTJIMYHO» - BBINIOJHECHBI BCE 3aJ[aHUs MPAKTHYECKOW PaOOThI, CTYJIEHT YETKO U 0e3
0HII/I6OK OTBCTUJI Ha BCC KOHTPOJBHBIC BOIIPOCBI B XOAC I/IHTepaKTI/IBHOﬁ MMpEe3CHTAlU
PE3yIbTATOB MPAKTHYECKOU PAOOTHI.

«XOpOoUIO» - BBIIOJHCHBI BCC 3alaHUA HpaKTHHGCKOfI pa6OTbI; CTYACHT OTBCTUJI HA BCC
KOHTPOJIbHBIE BOMPOCHI B XOJC HHTEPAKTHBHON NPE3CHTAIIMU PE3YJbTaTOB MPAKTHYECKON
paboThI C 3aMEUaAHUSIMH.

«Y/IOBJICTBOPUTEIILHO» - BBIIIOJHEHBI BCE 3aJaHHs MPAKTUYECKOH paboOThl  C
3aMCYaHUSAMU,; CTYACHT OTBCTHJI Ha BCC KOHTPOJIBHBLIC BOIPOCBI B XOI€ HHTepaKTI/IBHOﬁ
NPE3CHTAIMH PE3YJIbTaTOB MPAKTUYECKON pabOThI C 3aMEYaHUSMHU.

«HECYOOBJICTBOPUTCIBHO» (He 3a‘~ITeHO)I CTYACHT HC BBIIIOJIHWI MWW BbIIIOJHHAII
HETPABWIBHO 33J]aHUsl TPAKTUYECKOH pabOThI, CTYJACHT OTBETHJ Ha KOHTPOJIbHBIC BOIPOCHI B
XOJIe WHTEPAKTUBHOW TPE3EHTALNU PE3yJIbTATOB MPAKTHYECKON padoThl ¢ OMHMOKaMU WU HE
OTBETHJI HAa KOHTPOJIbHBIC BOIIPOCHI.

IIpakTHYeckoe 3aHATHE KAHAJIH3 COUAJIBHBIX ceTell ¢ ucnojab3oBannem U

[lenp 3aHATHA: O3HAKOMUTH CTYJEHTOB C OCHOBAMM aHAJIM3a JAHHBIX U3 COLIMAIBHBIX
ceTed, WCIONB30BAHUEM METOJIOB MAIIMHHOTO OOydYeHMs] ISl M3BJICUEHUS TOJE3HON
uHbOpMallMd W TOHUMAaHUS TIOBEIEHUS TOJb30BaTelied Ha MpPUMEPE COLMAIBHOW CeTH
BKonrakre.

OnucaHue 3aJaHus:
1. 3arpy3ka nansbix u3 BKonrakre:
- Umnoptupyiite HeoOxoaumbie 6ubarorexu g padotsl ¢ API BKonrakre.
- [lonyuure noctyn K 1aHHBIM nosib3oBaTeneil yepes API (Hanpumep, napopMmarmio o
M0JIb30BATENAX, UX JPY3bAX, I0CTaX, KOMMEHTAPUSAX U T.1.).
2. [IpenobpaboTKa NaHHBIX:
- OunucTure JaHHBIE OT HEHYXXHOW WHGOpMaluu, MPOBEANUTE aHAIU3 IPOIMYCKOB U
BEIOPOCOB.
- [Ipeo6pasyiite naHHbIe B YJOOHBIH popmar /i aHanusa.
3. AHanu3 couuanbHON CETH:
- [IpoBenuTe ananu3 cetu Apy3eit (rpada apyseit) moab30BaTEIICH.
- BeIsiBUTE KITIOYEBBIX MOJIB30BATENEH C OOJBIINM KOJTUYECTBOM CBSI3EH.
- [loctpoiite rpad B3aumMoaeicTBUI MEXKIY MOJIb30BATESIMHU.
4. I[TpuMeHeHne METO/10B MALLTMHHOTO O0Y4eHUsI:
- Pa3zpabotaiiTe Monenb /Ui MPOrHO3UPOBAHMSI TIOBEJIEHUS MOJIb30BaTeNell (Hanpumep,
KJ1accu(puKaIus HHTEPECOB IO MOCTaM, MpeICKa3aHNue aKTUBHOCTH TOJIb30BaTENs).



- Hcnonp3yilite MeTOABl KJIACTEPHU3AlMM JUISl BBIABICHUSA TIPYNI IIOJIB30BATEICH C
MIOX0’KMMH UHTEPECAMU WM NIOBEICHUEM.
5. Buzyanuzanust pe3ysibTaToB:
- Busyanusupyiite kitoueBbie pe3ynbTaThl aHaIN3a (HampuMep, rpad B3auMOACHCTBU,
pacripesielieHie KJIaCTepPOB M0JIb30BaTeNeH).

HNucTpykuus:

1. YcranoBka HEOOXOUMBIX OMOJIMOTEK:
- OTkpoiiTe TepMHUHAT (KOMaHIHYIO CTPOKY) M YCTaHOBUTE OmOmmoTeky vk api’ mis
pa6otel ¢ API BKonTakre:
pip install vk_api
2. 3arpy3ka nansbix u3 BKonrakre:
- HWmnoptupyiitTe HeoOXOoAMMBIE MOIYJIM U HacTpoiite mnoakimoueHne K API
BKonTakre:
import vk_api
from vk_api import VKApi

# Asropu3anus B BKoHTakTe
vk_session = vk_api.VkApi(token="your_access_token')
vk = vk_session.get_api()
3. [IpenoOpaboTka 1aHHBIX:
- HOJ’Iy‘II/ITe JaHHBIC HOHLSOB&TGJ’IGIZ, nux prSCﬁ, IIOCTOB W KOMMCHTApHUCB JIA
JalIbHEHUIIEero anaigusa:
# IIpumep nonyuyeHus CrucKa JApy3en 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)
# JlobaBbTE pedpa MEXIY APy3bsIMU

- [Toctpoiite rpad B3auMoaeHCTBUIT 1 TPOBEIUTE €TO aHATH3.

5. [IpuMeHeHre MeTOJ0OB MAIIMHHOTO 00YYEeHHUS:

- PazpaboraiiTe Mozenb Ul aHAJIM3a IOCTOB MOJIb30BATENIEH:
# Ilpumep ucnonb3oBanus Moaenu BERT nns ananusa TekctoB
from transformers import BertTokenizer, BertForSequenceClassification
import torch

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

# Hanmummute dyHKIMUA 17151 00pabOTKH TEKCTOB M KIaCcCU(UKAITUN

6. Buzyanuzanus pe3yiapTaToB:
- Ucnonb3yiiTe OMOIMOTEKH U1 Bu3yanu3anuu (Harmpumep, matplotlib®, “plotly”) mns
0TOOpaKEeHHsI KITFOYEBBIX PE3YIIHTATOB aHAIN3A:
import matplotlib.pyplot as plt
import plotly.graph_objects as go



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

CrTyneHThI 10JIKHBI BHIIOJHUTH BCE ILIATH 3a/1aHUs, HAUMHAs ¢ HACTpOoHKU Joctyna Kk API
BKoHTakTe 1 3akaH4YMBas aHAJIM30M COLMAIIBHOM CETH C UCIOJIb30BAHUEM METOJOB MAIIMHHOTO
oOyueHus. 3a7aHre TIOMOXET UM HAayYUThCS PadoTaTh C peaibHBIMU JIaHHBIMU M3 COLMATBHBIX
ceTel, MPUMEHATh METO/Ibl aHAJIN3a AAHHBIX U MAIIMHHOIO OOY4YeHMs Ui MU3BJICUCHUS LIEHHON
UH(OPMALIUHU O TIOJIH30BATEIHCKOM ITOBEICHUH U B3aUMOJICHCTBHSAX.

Ilepeuens yacmu KomnemeHyul, NPOBEPIEMbIX OYEHOUHBIM CPEOCNBOM.

OIIK-1.4

Kpumepuii _oyenxu unmepaxmuenou npezenmayuu __pe3yibmamos  8blNOIHEHUs
NPAKMUYecKol pabomai:

«OTJIMYHO» - BBINIOJHEHBI BCE 3aJaHUs MPAKTHUECKOW padOTHI, CTYACHT YETKO M 0e3
OIMOOK OTBETUJ HA BCE KOHTPOJbHBIE BOINPOCHI B XOJI€¢ WHTEPAKTUBHOW TMpE3eHTALUU
Pe3yIbTaTOB NPAKTUUECKON pabOThI.

«XOpOILIO» - BBIMIOJIHEHBI BCE 3aJ]aHUs MPAKTUYECKON pabOThI; CTY/IEHT OTBETUJ Ha BCE
KOHTPOJIBHBIE BOIPOCHI B XOJ€ HMHTEPAKTUBHOW IIPE3CHTALMHU DPE3YJBTATOB IPAKTHYECKON
paboThI C 3aMEYaAHUSIMH.

«Y/IOBJICTBOPUTEIFHO» - BBIIIOJHEHBI BCE 3aJaHHUS MPAKTUYECKOH paboOTHl ¢
3aMEYaHUSIMU; CTYJIEHT OTBETMJ HAa BCE KOHTPOJIbHBIE BOIPOCHl B XOJ€ HHTEPAKTUBHOMU
[IPE3EHTALIUU PE3YJILTATOB MIPAKTUUECKONW PabOThI C 3aMEUaHUSMHU.

«HEYAOBIETBOPUTENIBHOY» (HE 3a4YT€HO): CTYOEHT HE BBIOJHWUI WU BBIMTOIHHI
HENPaBWJIBHO 3a/laHusl IPAaKTUYECKON pabOThl; CTYJEHT OTBETHJI HAa KOHTPOJbHBIE BONPOCH B
XO0Jle¢ MHTEPAKTUBHOM MpE3eHTAllMU Pe3yIbTaTOB MPAKTHUYECKON paboThl ¢ OMMOKaMU WIH HE
OTBETUJI HA KOHTPOJIbHBIE BOITPOCHI.

IIpakTnueckoe 3anaTue «bynymee UU B conuajbHO-TYMaHHTAPHBIX HAyKax»
(rpynmoBoii MpPoeKT)

Ilenp 3amaHusA: HCCIENOBAaTh BO3MOXXHOCTH NPUMEHEHHMS MCKYCCTBEHHOI'O MHTEIUIEKTA B
COBPEMEHHOM MOJIOJIEKHOM MOJIUTHUKE, BBISIBUTh NOoTeHIMa MW nis yimydmenus ynpaslleHHs U
B3aUMOJIECUCTBUSA C MOJIOACKBIO.

Onucanue 3a1aHus:
1. ®opMupoBaHKE TPYIIT U BHIOOP aCMIEKTOB MOJIOICKHOMN TOJIUTHUKH:
- Chopmupyiite rpynmnsl 1o 3-4 yenoBexa.
- Kaxnas rpynna BbIOMpaeT OOUMH W3 acCHEKTOB MOJOJECKHON MONUTUKH IS
UCCIIEI0BAHMS, HAIIPUMED:
- Ucnons3oBanue MM B 06pazoBaTenbHON MOJTUTHKE JJISI MOJIOICHKH.
- I B MOJIOA€KHOM TPYIOYCTPONCTBE U KAPHEPHOM COIPOBOXKICHUH.
- Ananu3 conmanbHbix Meaua u MU nnst dopMupoBanust MoJI01€KHBIX OOIIECTBEHHBIX
JBHIKCHUH.
- [Ipumenenne MU nns ananusa ¥ mporHO3UpOBaHUs MOTPEOHOCTEN M MPEIIOYTEHHM
MOJIO/IEKH B TIOJUTHYECKUX MHUIIMATHBAX.

2. UccnenoBaHue U MOATOTOBKA OTYETA:
- Kaxpas rpynma TpoOBOAMT aHAIN3 COBPEMEHHBIX HCCIEIOBAaHUI W JUTEPATyphl B
BbIOpaHHOM 001acTH.
- CocTaBbTe OTUYET, BKITIOUAFOIIHIA:



- O630p cymiecTBYIOIIUX MPOOJEM W BBI30BOB B BBIOPAaHHOW 00JIACTH MOJIOIEKHON
HOJINTUKU.

- Bo3smoxknoctu u norenuman npumenenus MW s pemeHus aTux npooiem.

- Ilpumeps! ycnemHoro wucnonb3oBanuss WM B MONOIEKHOM IOJIMTHKE HIIU
MPEJIOKEHUS TI0 €r0 BHEAPEHHUIO.

- AHanM3 3TUYECKUX M COLMAIBHBIX BOIIPOCOB, CBA3aHHBIX C Hcrosb3oBanueM MU B
MOJIOJIEKHOU MOJIUTUKE.

3. Ilpe3eHTaius pe3yabTaToB:
- Kaxxast rpynna noaroraBinuBaeT Npe3eHTaLlI0, B KOTOPOU JEMOHCTPUPYIOT KIOYEBBIE
ACIIEKTBI UCCIIEIOBaHUS.
- IIpe3enTanus 10JKHA BKIIOYAaTh OCHOBHBIC MOJIOKEHHS 0TYeTa, rpaduKy, AUarpaMMbl
U IPUMEPBI, WIUTIOCTPUPYIOLIUE 00CyKIaeMble KOHIIETLIUH.
- Bpems juig npesenTanuu - 15 MUHYT Ha rpymnimy.

4. ObcyxnaeHue u 1e0aTol:
- [Tocne npe3eHTanuii mpoBeauTe 00CYKACHUE, BKIIIOYAIOIIEE BOIIPOCHI U OTBETHI, 0OMEH
MHCHHUSMHU U BO3MOKHBIC I[e6aTbI 10 3THUYECKUM acrnekraM u Bausauio MU ma MOJIOACKHYIO
HOJIUTHKY .

WHCTpyKUMU AJs CTYIEHTOB:

1. Br16op acriekTa MOJIOACKHOM NOJIUTHKH U HAYaJI0 HCCIICTOBAHUS:
- Paznenute 00s13aHHOCTH B TPYIINE U HAYHUTE COOP MH(GOPMAIMK IO BEIOPAHHOW TeMe.
- OGcyauTe CTpaTeTuio UCCIIEI0BAHMUS M IOJXO0/bI K aHAIN3Y JaHHBIX U JIUTEPATYPBHI.

2. IloaroroBka oryera:
- Pa3paboraiite CTpyKTypy OT4ETa U pacHpeleuTe 3a1a4l MEXAY WIEHAMU TPYIIIbI.
- IIpoBeauTe riyOOKUI aHANM3 JIUTEPATYPhl M HAYYHBIX MyOIMKaluil 1uis 000CHOBAaHUS
CBOHX BBIBOJIOB U peKOMeHI[aHHﬁ.

3. [loaroToBka npe3eHTalnH:
- CozpaiiTe NPE3CHTALNIO, BKIIOYAIOUIYIO KIKOYEBBIE aCIEKThl HCCIIEIO0BaHUS C
aKIIEHTOM Ha IPUMEpPHI U BO3MOKHOCTH npuMeHeHust IV B BbIOpaHHOI 007aCcTH.
- OO0ecrieubTe BU3yallbHOE MPEJCTABICHUE MAHHBIX M WJUIIOCTPALUHU JUIS JIyYIlero
ITIOHUMAaHUs U BOBJICYEHUS ayITUTOPHUHU.

4. ObcyxneHue u ne0aThl:
- ByapTe roToBBI K OTBE€TaM Ha BOMNPOCHI M AKTUBHOMY YYaCTUIO B JIHCKYCCHSIX M
nebarax.
- PaccmoTpuTe pa3nuvHbIe TOYKU 3PEHUS HA TEMY B O0CYIUTE dTUUECKUE U COIHATbHBIC
aCIEKTEI UCIIoIb30BanusI M B MOJI0IE)KHOM TOJIUTHKE.

DTO 3aaHNe TIOMOXKET CTYJIEHTaM HE TOJBKO TIIy0)Ke MOHATH BO3MOXKHOCTH M BBI3OBBI,
crosmue rnepen npuMmeHeHnem MWW B MONOAEKHOW TIOJUTHKE, HO W Pa3BUTh HABBIKU
KOJUICKTUBHOW palOTHI, aHAM3a JAHHBIX M OOCYXICHHUS BAXKHBIX COIUAIBHBIX M ATUYECKUX
BONpocoB. ['pynmoBasi eATENBHOCTh CHOCOOCTBYET YIYUIICHHI0 KOMMYHUKAIIMOHHBIX U
AQHAJTUTUYCCKUX HABBIKOB, HEOOXOMMMBIX I pPabOThl B OO0JacCTH COUMAIBHBIX HAayK U
TEXHOJIOTHH.

Hepeqeub yacmu Komnemernyuu, nposepsiaemvblx OYyeHOUYHbIM cpe()cmeom:
OIIK-1.4



Kpumeputi _ oyenku unmepaxkmuenou _npesenmayuy _ pe3yibmamos  6blNOJIHeHUs
HPAKMuU4ecKol pabomoi:

«OTJIMYHO» - BBITIOJHECHBI BCE 3aJ[aHUs MPAKTHYECKOW padOThI, CTYIACHT YETKO M 0e3
OmMOOK OTBETWJI Ha BCE KOHTPOJBbHBIE BOMPOCHI B XOJ€ HMHTEPAKTHBHON TNpe3eHTAlUU
pe3yIbTaTOB MPAKTHYECKOU PAOOTHI.

«XOpOoUIO» - BBIIOJHCHBI BCC 3alaHUSA HpaKTH‘{CCKOﬁ pa6OTBI; CTYACHT OTBCTUJI HA BCC
KOHTPOJIbHBIE BOMPOCHI B XOJ€ HHTEPAKTHBHON NPE3CHTAIIMU PE3yJbTATOB MPAKTHYECKON
paboThI C 3aMEUYaHUSIMU.

«Y/IOBJICTBOPUTEIILHO» - BBIIOJHEHBI BCE 3aJaHHUs MPAKTUYECKOH paboOThl ¢
3aMCYaHUSAMU,; CTYACHT OTBCTHJI Ha BCC KOHTPOJBHBIC BOHIPOCBI B XOIC HHTepaKTI/IBHOﬁ
NPE3CHTAIMH PE3YJIbTaTOB MPAKTUYECKON paOOTHI C 3aMEYaHUSIMHU.

«HCYAOBJICTBOPUTCIIBLHO» (He SaI-ITeHO)Z CTYACHT HC BbIIOJHWI WKW BbIIIOJIHHAII
HETPAaBWIBHO 33J]aHUsl TPAKTUYECKOH pabOThI, CTYJACHT OTBETHJI Ha KOHTPOJIBHBIC BOIPOCHI B
X0JIe MHTEPAKTUBHOW MPE3EHTALNU PEe3yJIbTATOB MPAKTHUYECKOH padoThl ¢ OomMOKaMU WU HE
OTBETHJI HAa KOHTPOJIbHBIC BOIIPOCHI.

3adyeTHO-3K3aMeHAIMOHHbIE MATEPHUAJIBI /ISl IPOMEKYTOYHOM aTTecTAlluM (324€T)

Bomnpocsl k 3auery

1) Uro Takoe MCKyCCTBEHHbIM HHTeIeKT? Kakue OCHOBHBIE MOAXOIBI K €ro
OTIPEICTICHUIO CYIIECTBYIOT?

2) Kakue KirodeBble XapaKTEPUCTUKH OTJIMYAKOT HMCKYCCTBEHHBIM HMHTEJUIEKT OT
TPaZULIUOHHBIX IPOTPAMM U AJITOPUTMOB?

3) KaxoBbI OCHOBHBIE ATalbl Pa3BUTHS UCKYCCTBEHHOTO MHTEIJUIEKTA?

4) Kakue ucropuueckue Bexu B pa3Butuu MM cyliecTBEHHO NOBIMAIM Ha €ro
COBPEMEHHOE COCTOsIHUE?

5) Kakue OCHOBHBIE METOABI M TEXHOJIOTMH HCIHOJB3YIOTCS B HCKYCCTBEHHOM
unTesnekre? Ilpuenure npumMeps! MX TPUMEHEHUS.

6) B yeM pa3zHuIa MeX 1y KIaCCHUECKUMH U ITyOOKMMH HEHPOHHBIMU CETIMU?

7) Kakue koHKpeTHble 3azauu pemaroress ¢ nomompro WM B comuanpHO-
TYMaHUTapHbIX HayKax?

8) Kakue mnpeumyiecTBa M BBI30BBl CYIIECTBYIOT INpu Hcnonb3zoBanuun WHW B
00JacTsX, TAKUX KaK IICUXO0JIOTHs, SKOHOMHUKA, TOJTUTOJIOTUS U T.1.7

9) Kakue studeckue M couuanbHbIE BONPOCHI BO3HMKAIOT Npu npuMeHeHun MU B
COLIMAJIbHO-TYMaHUTapHbIX HayKax?

10) Kak MoxHO 60poThes ¢ mpeaB3sTocThio U HenoBepueM k MU B aTux obnactsx?

11) Kak BBl cuuraere, kakue OyIyT OCHOBHbIE HampaBieHus paszsutus WU B
COLIMAJIbHO-TYMAaHUTApHbBIX HayKax B Omkaiiue 5-10 net?

12) Kakwue BbI30BBI M TPOOJIEMBI HY>)KHO PELIUTH AJ1s Oojee mupokoro BHeapenus NN
B 3TH o0nactu?

13) [IpuBeauTe mpUMEpbl yCOEMIHOIO HCHOJb30BaHUSI WM B KOHKPETHBIX
UCCJIETOBAHMSIX WIJIHM MPOEKTAX B COLMATbHO-TYMaHUTAPHBIX HAyKaX.

14) Yro npencrasisier coboit oOpaboTka ectectBeHHOro si3pika (NLP) m kakue
3a/1a4i MOXKHO PELIaTh C €€ IOMOIIbIO B COLUAIbHO-TYMaHUTApHbIX HayKax?

15) Kakue Meronpl M TeXHOJIOTMHM HUCHoib3ytoTcss B NLP nns anamuza TekcToB u
KOMMYHHKaIH?

16) [TpuBenure npumepsl npuioxkeHuid NLP B conuanbHbIX Haykax (Hampumep,
aHaJIN3 TEKCTOB COLMANIBHBIX MeHNa, 00paboTKa U aHAJIU3 ONPOCOB U T.JI.).

17) Kakue BBI30BBI M OrpaHMYEHHUs] CYLIECTBYIOT Ipu mnpumeHeHun NLP B

CONHUAIIBHO-TYMAHUTAPHBIX HayKax?



18) Kak MoxsO wucnomp3oBatb NLP g w3BiedueHuss M a”Haigu3a JaHHBIX W3
TCEKCTOBBIX HCTOYHHUKOB B COIIMAJIBHBIX HayKax nu MOHOHGX(HOﬁ HOHI/ITI/IKG?

19) Kak NLP BiusieT Ha METObI UCCIEOBAaHUS U aHAIN3a JaHHBIX B TYMaHUTApHBIX
Haykax?

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

21) Kakue MeToapl U TEXHOJOTMU MOTYT ObITh MCIOJIB30BaHBI JJIsl aHAJIM3a JaHHBIX
COIIMAJIbHBIX CETEI?

22) [TpuBenuTe nmpuMephl YCHEIIHOTO IPHUMEHEHUS aHalu3a COLMAJIbHBIX CETEH ¢
ucnonb3zoBanueM M B rymMaHUTapHBIX HAayKax.

23) Kakue sTuueckure BOnpochl BOZHUKAIOT IIPU aHAIN3E JaHHBIX COLIMAJIBHBIX CETel
¢ momo1sro MN?

24) Kak MO>XHO MCITOIB30BaTh aHAIU3 COIMAIBHBIX ceTel A uzyuenus [ MII?

25) Kakue BBI30BBI CyIIECTBYIOT IIPU MHTEPIpPETALMM U BU3YyaIHM3allMM JAHHBIX U3

COLIMAIBHBIX ceTel ¢ moMolusro MN?

Kpumepuu oyenxu:

«3aumeno» - CBOOOJHOE BIAJICHUE TEOPETUYECKUM U MPAKTHUYECKUM MaTepHalioM B
pamMKax Yy4yeOHOM JAMCLMILIMHBI, IIOJHBIE DPAa3BEPHYThIE OTBETHl HA BOMNPOCH K 3aueTy ¢
MCII0JIb30BAaHUEM JIEKIIMOHHOTO MaTepHalla, OCHOBHOM U JOMOJHUTEIBHOM JINTEPATYPhl K KypCy,
yMeHue (OopMaIn30BaTh MPAKTUYECKYIO 3a7ady MO MPO(UII0 CBOCH CIEIHaTbHOCTH U PELINTh
e ¢ HCIOJb30BAaHUEM H3YYEHHBIX OCOOCHHOCTEH paboThl ¢ MHpOpMaIueil, MOATOTOBKAa BCEX
MPAKTUYECKUX 3aJaHU,

«He 3aumeHo» - HEIOCTaTOYHOE BIIAJICHUE TEOPETUYECKUM M  IPAKTUYECKUM
MaTepuajoM, OTCYTCTBHE HAaBBIKOB HCIIOJIb30BaHUS HWH(POPMAIMOHHBIX TEXHOJIOTUHA s
pelIeHnsT NPaKTUYEeCKUX 3ajJad 10 MNpoQUIII0 CBOEH CHENMaIbHOCTH, HE BBINOJIHEHHE
IIPAaKTHUYECKUX 3a/1aHHM.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCA C YYETOM UX WHAUBUIYATbHBIX ICUXO()HU3UYECKHX OCOOEHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHWYEHHBIMH BO3MOXXHOCTSIMH
3/10pOBbsI NIPEIOCTABIISIETCS IOMOTHUTEIBHOE BpeMsl JUIsi OJrOTOBKH OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAMMOCTH JAJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YyJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporenypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJYJIIO) IpelycMaTpuBaeT IpeloCTaBICHUe
uHpopManuu B (opMax, aJTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JU71st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B I1e4aTHoM (opme,



— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

5. Ilepeyenb y4eOHOM JTUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHH

5.1 YueOnas simreparypa:

1. Boporos, M. B. Cuctembl UCKYCCTBEHHOTO WHTEJUIEKTA . YUYCOHUK M MPAKTUKYM ISt
By30oB/ M. B. Boponos, B.W.Ilumenos, W. A. HebGaeB. — 2-¢ wu3n., mepepab. U A0m. —
Mocksa : M3natensctBo FOpaiiT, 2024. — 268 c. — (Bricmee o6pazoanue). — ISBN 978-5-
534-17032-0. — Tekcr : amekTpoHHbI // OOpazoBarenbHas miaatdopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/544161 (nara obpamenus: 16.06.2024).

2. 3acopynvko, [O. A. VickyccTBeHHBIH WHTEIUIEKT. WHXeHepus 3HaHWiA : y4ueOHOe
nocobue s By3oB / HO. A. 3aropyneko, I'. b. 3aropynbsko. — Mocksa : M3gatensctBo FOpaiir,
2024. — 93 c.— (Bwicmee o6OpazoBanme). — ISBN 978-5-534-07198-6. — Tekct
3JIEKTPOHHBIN / ObpazoBarenbHast mwiardopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/540987 (mnara obpaimenus: 16.06.2024).

3. Pabuesckuii, A. H. CUHTeTHYECKHE TAHHBIC U PA3BUTHE HEUPOCETEBBIX TEXHOJOTHH !
yuebHoe mmocoodue st By30B / A. H. PabueBckuii. — Mocksa : M3narensctBo FOpaiit, 2024. —
187 c. — (Bricmiee obOpazoBanue). — ISBN 978-5-534-17716-9. — Tekct : aieKTpOHHBIN //
Oo6pasoBarenbhas miardpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/545036 (nara
obpamenus: 16.06.2024).

5.2. llepuoanyeckasi JuTepaTypa
1. Bassl nannbix komnaauu «MUBUCy https://eivis.ru/
2. DnextponHas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJe COBpeMeHHble NpogeccHOHABLHbIE (a3bl
AAHHBIX U HHGOPMALMOHHBbIE CMIPABOYHBIE CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1. BBC «}OPAMT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibubie 6a3bl JAHHBIX:

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

2. HanmonaneHas 3nekTpoHHas oubimoreka https://rusneb.ru/

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

4. TlomHoTekcToBasi KoJuiekuus XkypHaimoB Ha mmiatdopme PIIHU (DnextponHbie
BepcuM Hay4HbIX xKypHanoB PAH) https://journals.rcsi.science/

5. Tlpesunenrckas oudauorexa uM. b.H. Enbriuna https://www.prlib.ru/

6. DnekTpoHHas OMOMMOTEYHAs cHCTeMa COIo-ryMaHuTapHoro 3HaHus «SOCHUM»
https://sochum.ru/

7. XKypuaner uznatensctBa Wiley https://onlinelibrary.wiley.com/

8. IlomHorexcroBas komiekuus xHAr eBook Collections wusmarensctBa SAGE
Publications https://sk.sagepub.com/books/discipline

9. TlomuorekcroBas koiuekuus kaur EBSCO eBook https://books.kubsu.ru/

10. Pecypcor Springer Nature https://link.springer.com/, https://www.nature.com/
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11. TTomHOTEKCTOBBIE apXMWBBI BEAYIIUX 3allaHBIX HayYHBIX KXypHaJIoB Ha Poccuiickoii
wiatdopme HayuHbIX xypHanoB HOMKOH http://archive.neicon.ru

NudopmanmonHbie CIPABOYHbIE CHCTEMbI:

1. KoncynsranT Ilntoc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII 1O JIOKATBHOU CETH ¢
KOMITBIOTEPOB OMOITMOTEKH )

2. Caiit @enepanbHoii Ciry)Obl TOCYIaPCTBEHHOW CTaTHCTUKH - http://www.gks.ru

3. CaliT akagemus aHalW3a BaHHBIX: KypPChI JICKIIUWA TI0 CTATUCTHYECKOMY aHAIU3Y -
http://statsoft.ru/academy/lections.php

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

Pecypcoi cBoOOgHOTO 1OCTYyNA:

1. KubepJlenunka http://cyberleninka.ru/

2. IlpuoputerHsle HayuHble HanpaBiaeHus PYJIH. ChoenuanbHble —KOJUIEKIUH
https://priority-lib.rudn.ru/

3. MunucrepcTBO Hayku U BbIcmiero oOpa3zoBanus Poccuiickoit ®Dexpepanuu
https://www.minobrnauki.gov.ru/

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

5. CmpaBouHo-uH(popMaIoHHbIN mopran "Pycckuit s3e1k" http://gramota.ru/

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

CoOcTBeHHBIE 3J1eKTPOHHBbIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'Vy:

1. DneKTpOoHHBIN Karajor Hayunoit O6ubnnoreku KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web

2. DnexkTpoHHas oubnmoTeKa TPYAOB YYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OrtkpslTas cpena MOZYJIBHOTO JUHAMUYECKOT O o0Oy4deHus Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHbIX IUIaHOB, Y4e€OHO-METOJIMYECKUX KOMIUJIEKCOB, MyOJUKalUi U
xkoH(pepenmii http://infoneeds.kubsu.ru/

5. DnektpoHHbl apxuB gokymeHToB KyOI'Y _http://docspace.kubsu.ru/

6. MeToguyeckne ykazaHusi s OOyYAIONIUXCS MO OCBOEHHMI0 TUCHMILIMHBI
(Mmomyuis)

[To maHHOMY KypCy MNpeayCMOTPEHO MPOBEACHHUE JIEKIIMOHHBIX 3aHSATHH, Ha KOTOPHIX
JTA€TCS. OCHOBHOM CHCTEMAaTH3WPOBAHHBIM Marepuas, MNPAKTUYECKUX 3aHSITHH, Ha KOTOPBIX
IPOUCXOIUT 3aKPEIUICHHE TEOPETUYECKOro MaTepuaja, pa30oMparoTcs KOHTPOJBHBIE 3ajaud,
MIPOBOAMTCS MPOBEPKA BHITIOTHEHUS 33IaHUN CTYJIEHTOB (IIPe3eHTalINs, OLIEHKa, 00CYKIEHHUE).

JlekimOHHOE 3aHATHE MPEACTaBIseT CO0OM CHCTeMaTHYecKoe, IOCIIe0BaTeIbHOE,
MOHOJIOTHYECKOE H3JI0KEHHUE MPernoiaBaTeIeM-IeKTOpOM Y4eOHOTro MaTepuana, Kak MpaBHIIO,
TEOPETUYECKOr0 XapakTepa. Takoe 3aHATHE MPEACTaBIseT COOOM DSJIEMEHT TEXHOJIOTUU
MpEJCTaBICHUsT y4eOHOro Marepuana IyTeM JIOTUYECKH CTPOWHOTO, CHCTEMaTUYECKU
MOCJIEIOBATEILHOTO W SICHOTO  HWB3JIOKEHUS C  HMCIOJb30BAaHUEM  WHTEPAKTUBHBIX

00pa3oBaTeNbHbIX TEXHOJIOT U (MyIbTUMETUNHBIX, JIEeKIMH-TUCKYCCHH, JEKIH1H-
JIEMOHCTPAIIHH ).
Henp nexuuu — oOpraHu3alus LEICHANPABICHHOW I[103HABATEIBHOW JEATEIbHOCTH

0o0y4aromuxcsl Mo OBJAJEHUI0 MPOrpaMMHBIM MaTepuajoM Y4yeOHOW NUCUUIUIMHBIL. YTeHue
Kypca JEeKIMH IIO3BOJSET [aTh CBSA3aHHOE, IIOCIEAOBATEIIBHOE W3JI0KEHHE MaTepuala B
COOTBETCTBUU C HOBEHIIMMHU JaHHBIMH HAyKH, COOOIIMTH CIIyIIATEIsIM OCHOBHOE COJEpKaHUE
IIPEAMETA B LIEJIOCTHOM, CUCTEMAaTU3UPOBAHHOM BUJIE.
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3amaun JIEKIUM 3aKI0YaloTcsl B oOecrnedeHuu (POpMUPOBAHMS CHCTEMbl 3HAHHUN 10
yueOHOIl JUCHMIUIMHE, B YMEHUHM apryMEHTHpPOBAHO W3JlaraTh HayuyHBIH Marepuan, B
(dopmupoBaHUU NPO(ECCHOHAIBHOIO KPyro3opa M OOLIeH KyJbTypbl, B OTPa)XEHUU €lIe He
MOJYYHBIIUX OCBEIICHUS B YYeOHOW JUTEpaType HOBBIX IOCTIIKEHHH HAyKH, B ONTHMU3ALUU
apyrux (GopM opraHuzanuu yueOHoOro mporecca.

[IpakTuyeckue 3aHATHA — SABIAIOTCA (POPMON y4eOHOH aynuTOpHOH paboThl, B pamMKax
KOTOPOH (hOPMUPYIOTCS, 3aKPEIUIAIOTCA U MPEACTABIAIOTCS aCHMpaHTaMU 3HAHUS, YMEHUS U
HaBBIKHM, MHTETPUPYIOIINE PE3yJIbTaThl OCBOCHUS KOMIIETCHIMH KakK B JICKIIMOHHOM (opmare,
TaKk B Pa3IU4HBIX (QopMax caMocToATeNbHON paboThl. K KakaoMy 3aHATHIO MpernoiaBaTeieM
bopMyIHpYIOTCS MPaKTUYECKHE 3a/JaHusi, TPEOOBaHUS M METOJWYECKHE PEKOMEHJALUU K HX
BBINOJIHEHUIO, KOTOPbIE MPEJCTABIIAIOTCS B (POHAE OLIEHOUHBIX CPEJCTB YU€OHON AUCIUILINHBI.

Kontponbs camocTosTensHOW palOOTHI: Ui CTYJIEHTOB IHEBHOM M 3a04HOH (OPMBI
0o0yuyeHMs] — TEKyIUUMH KOHTPOJb OCYILECTBISETCS B COOTBETCTBUE C IPOTrPaMMOM 3aHATUN
(exxeHeNeNnbHO MMl CTYJCHTOB OYHOW (OpMBI OOyYEHHS; MO CeMecTpaM — JJs CTYJICHTOB
3a04HON (QopMbl 00yueHHs); MPOMEKYTOUYHBI KOHTPOJIb MO MTOraM OCBOCHMS JAUCLUILIMHBI
ocymecTBisieTcss B ¢opme dk3ameHa. OmnucaHue 3alaHUil Ui CaMOCTOSITETBHON paboTHI
CTYACHTOB U TpeOOBAHMH 1O WX BBINOJHEHHUIO BBIJAIOTCS MPENoJaBaTesieM B COOTBETCTBUH C
pa3paboTaHHBIM (POHIAOM OLEHOYHBIX CPEICTB O AUCIUILINHE.

BaxnelmuM 53TanoM Kypca SBISIETCS CaMOCTOsTENbHas paboTa IO JUCLMILIMHE.
CTyIeHTHI TOTOBSIT YCTHBIE COOOIICHNUS, 3CCE, TPE3CHTAIUH.

CamocrosarenbHas pa0oTa CTYJIEHTOB IO JaHHOMY Y4eOHOMY Kypcy Ipearnojiaraet
MO3TAIIHYIO MOJATOTOBKY IO KaXJIOMY pa3zelly B paMKax COOTBETCTBYIOLIUX 3a/laHUM!

IlepBblif 3Tanm camMOCTOATENBHOM pPabOTHI CTYIEHTOB BKJIOYaeT B ce0s THIATEIbHOE
M3Y4YEHHE TEOpPETHYECKOr0 MaTepuaia Ha OCHOBE JIEKIIMOHHBIX MaTepualioB IIpernojaBaTels,
PEKOMEH/yeMbIX pa3feioB OCHOBHOM U  JONOJHMUTENBbHOM JIMTEpaTypbl, MaTepuajoB
NEpUOIMYECKAX  HAYYHBIX  M3/IaHUH, HEOOXOAMMBIX  JJs  OBIIAQJACHUS  IOHSATHUHHO-
KaTeropuaJIbHbIM anmnapaToM U (OpMHUPOBaHUS NPEACTABICHUN O KOMILIEKCE aHAIUTUYECKOIO
WHCTPYMEHTApHs, UCIOJIh3yEeMOr0 KaK B paMKax JaHHOW OTpaciy 3HaHWA, TaK U MyOIMYHON
IPaKTHKE.

Ha BTOpoMm »Tane Ha ocHOBE COPMUPOBAHHBIX 3HAHUM M MPEICTABICHUN MO JaHHOMY
paszeny CTYICHTbl BBINOJHSIOT TNPAKTUUYECKUE 33aJaHus, HalleJIeHHble Ha (OpMHUpPOBaHUE
YMEHHH W HaBBIKOB B paMKax 3asBIEHHONW KOMIIETeHIMH. Ha 1JaHHOM »JTame CTyAeHTHI
OCYILECTBIISIIOT CAMOCTOSITENIbHBIA MOUCK AMIUPUUYECKHX MAaT€pPHaJIOB B PaMKaxX KOHKPETHOIO
3a/1aHusl, O0OOIIAIOT M aHAIM3UPYIOT COOpaHHBIM MaTepual MO CXEeMe, PEKOMEHJIOBaHHOMU
npenojiaBareneM, (POpMyJIUPYIOT BBIBO/IbI, TOTOBST MPAKTUYECKHE PEKOMEHAALINH, IPOEKTHBIE U
Mpe3eHTAllMOHHBIE MaTepUabl AJis MyOIMYHOTO X IMPEICTaBICHUS U 00CYKICHUS.

Kputepun oueHku 3aJaHuMii B pamMKax CaMOCTOSITEIbHOH paboThl CTYJEHTOB
bopMyTUpPYIOTCS TIpenoaBaTreneM B (DOH/IE OIIEHOYHBIX CPE/ICTB.

B ocBoeHMH TUCHMITIMHBI MHBIWAAMU M JIMIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas ydeOHas paboTa (KOHCYJIbTallUu) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepHara.

WupuBuayanpHble KOHCYJNBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (haKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3AlUU OOYUYEeHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TMperojaBaTelieM MW OOyYaroIlUMCs HMHBAJIUIOM WM JIMIIOM C OTPaHUYCHHBIMU
BO3MO>XHOCTSIMH 37J0POBBSI.

7. MaTrepuaibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHe (MOAYJII0)

IIo Bcem BUIamM y‘—I&6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUIIIIMHBI HCIIOJIB3YIOTCA
ayJIMTOpUH, KaOMHETHl U JTa0OpaTOPUU, OCHAIIEHHBIE HEOOXOTUMBIM CHEIHAIU3UPOBAHHBIM U
nmabopaTopHBIM 000pyI0BaHHEM Y0

- UCTIOJIb30BAaHUE DIICKTPOHHOM MOYTHI AJIsl OOIIEHUS CO CTYJEHTaAMH B paMKaxX y4eOHOTO

Kypca;



- METOJIbl 00YYEeHHsI ¢ UCTIOIb30BaHNEM HMH(YOPMAIIMOHHBIX TEXHOJIOTUN (IEMOHCTpAIHs
MYJIbTUMEAUINHBIX MAaTEPUAIIOB);
- TEXHHUYECKUE CPEJICTBA: KOMIIBIOTEPHAS TEXHHUKA (HOYTOYK, POEKTOP, SKPaH).
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