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1. JIabopaTopHble U HHTEPAKTUBHbIE 3AHATHSA 10 TUCIUILINHE
(MoayJi10)

Tema 1. BBenenne B MCKYCCTBEHHbI MHTE/LUIEKT M OCHOBHBIE METOAbI
MAIIMHHOT0 00y4YeHHsl JJIsl pa00ThI ¢ TAOJIUYHBIMH TAHHBIMH.

oyHas — 6 4.

3a04Has — 2 4.

1. Brenenue B MckyccrBennbiit Untemnext (MN):

Onpenenenne MU: Uto takoe MN? Kak oH oTiinyaeTcss OT TpaJulMOHHOIO
IPOrpaMMUPOBAHUS?

Buner UU: Pazmuunsie mogxoast k MU (cunmbnbrit MU, cnabwiii U, y3kuit
nn).

Ucrtopust U: KitoueBbie coObITHS U BexH B pa3Butuu NU.

[Tpumenenue UM: O6mactu ucnonszoBanust MM B coBpeMeHHOM MHDE.

2. OCHOBHBIE METOJIbI MAIIIMHHOTO O0YYEHUS:

Omnpenenenne mammHHOro oOydenus:: Kak kommbroTepbl "yuarca" 0e3
SBHOTO ITPOTPaMMUPOBaHUsA?

Bunbl MmammmHHOTO 00y4YeHUS:

OOyuenue c¢ yuutenem: Kiaccudukauus (Hampumep, pacro3HaBaHHE
00pasoB) u perpeccus (Hanpumep, MPOrHo3MPOBAHUE 1ICH).

OOyuenue 0e3 yuurens: Knacrepuszauus (Hanmpumep, TpyNIHpPOBKa
JTAHHBIX ) U CHUKEHUE PA3MEPHOCTH (HampuMep, BU3yalInu3alvs T1aHHbIX ).

OOyuenue ¢ mnoakperuieHueMm: (OOyyeHuWe  areHTOB  NPUHUMATh
ONTUMAaJIbHbBIE PEIICHUS B TMHAMUYECKUX CpeJax.

[Ipouecc mammHHOrO OOydeHHMs: DTanbl NOATOTOBKM JaHHBIX, BbIOOpa
MoieNid, 0Oy4YEeHHS MOJIETTH U OLICHKHU €€ KayecTBa.

3. PaboTa ¢ TaOJIMYHBIMY JAaHHBIMU:

®opMmar TabIMYHBIX NaHHBIX: Kak opraHn3oBaHbl JaHHBICE B TaOJIWIHOM
dbopmare?

Tumnbel  cronOioB: YucimoBble CTONOIBI, KAaTerOpHaIbHBIE  CTOJIOIBI,
TEKCTOBBIE CTOJIOIBI.

IToaroroBka JaHHBIX:

OuncTKa JaHHBIX: 00pabOTKa MPOIYIIEHHBIX 3HAYEHUM, MpeoOpa3oBaHUe
JTAHHBIX.

[IpenobpadoTka JTAHHBIX: MaciTadupoBaHue, KOJIUPOBAHUE
KaTeropuaJbHbIX TPU3HAKOB.

Bri6op moaenu: Kak BeIOpaTh MOAXOASIIYIO MOAETH MAIIMHHOTO 00yYEHUS
JUJIs1 KOHKPETHOM 3aa4u?

4. OCHOBHBIE METO/Ibl MAIITUHHOTO OOYUCHHUSI JIs1 TAOJIMYHBIX JAHHBIX:

JIunennas perpeccusi: [IporHo3upoBanne YUCIOBBIX 3HAYEHUH C MIOMOIIBIO
JIMHENHOW MOJIEIIH.

Jloructuueckast perpeccusi: Kmaccudukanuss JaHHBIX B JIB€ KaTeropuu
(Hampumep, Aa/HET).

Meton K-Ommxaitimmx coceaeit: Kiraccudukamust 1 perpeccus ¢ moMoIIbIo



MIOMCKA TTOX0XHX IPUMEPOB.

JlepeBbst pernienuii: [locTpoeHue AepeBOBUAHON CTPYKTYPHI I MPUHITHS
pEIICHN Ha OCHOBE JIaHHBIX.

CayuyaitHbeiii Jtec: AHCaMOJIb IEPEBHEB PEIICHHI I YIYUIICHUS TOYHOCTH
IIPOTHO3HPOBAHMSL.

Meton mnoaaepxkkd BekTopHbIX MamuH (SVM): Krnaccudukarms wu
perpeccus ¢ MOMOIIBIO MTOMCKA ONTUMAIBHOMN pa3Ae/sIoNnIeH THIePIIOCKOCTH.

HausHblii OailecoBCKUI KJ1IacCu(UKaATOP: Knaccuduxkarms c
UCIIOIb30BAHNUEM TEOPUH BEPOSITHOCTH.

Knactepusamms K-means: I'pynmupoBKa JaHHBIX Ha OCHOBE CXOJICTBA
MEXAYy 00ObEKTaMHU.

5. O1nenka KadyecTBa MOJICIIH:

MeTtpuku onieHku: TouHOCTB, TONTHOTA, F1-Mepa, AUC, RMSE u npyrue.

[lepekpectHass Bamumanus: MeToa OICHKM KadyecTBa MOJECIM Ha
HEBHIUMBIX JTaHHBIX.

6. IIpakTHUecKHe aCICKThI:

Breibop Oubnmorexkn MmamuHHOro o0yuenus: Scikit-learn, TensorFlow,
PyTorch u mpyrue.

Wcnonp30BaHne MHCTPYMEHTOB I BH3yanusanuu aaHHbeix: Matplotlib,
Seaborn u apyrue.

JlabopaTopHas padora Ne 1: Meroasl padorsl ¢ Tabauuamu B Python.
Arperanmusi ¥ Bu3lyaJu3auusi jJdaHHbIX. [IpoBeneHHe NMEePBHYHOIO aHAJIW3A
JTaHHBIX.

B nanHoif nabGopaTtopHOil paboTe MBI PACCMOTPUM METOJbI PabOTHI C
tabnmumamu B Python, Bkmrouas arperanmio ¥ BU3YadU3alHMIO JaHHBIX. MBI
MPOBEIEM TMEPBUYHBIN aHAN3 JIAaHHBIX, WCIOJIb3Yysl TMOMYJSIpHbIE OHOIMOTEKH,
takue kak Pandas u Matplotlib. PaGoTa BkitouaeT B ce0s mpakTUYECKUE 3alaHus,
KOTOPbIE TIOMOTYT 3aKPENUTh MOJYICHHBIC 3HAHUS 1 HABBIKH.

Hesan padoTsl

1. O3nakomuThess C Oubmumorekoir Pandas g paGoTel ¢
Ta0JIUIIAMH.

2. HayunTtbcs BBIIOMHATH arperauio JaHHbIX.

3. N3yunte MeTOABI BU3BYAIM3AMKM JAHHBIX C  IIOMOIIBIO
Matplotlib.

4, [IpoBecTr nmepBUYHBIN aHAJIU3 JaHHBIX HA IPUMEPE PEATbHOTO

Ha0opa JTaHHBIX.
O0opynoBaHue U MPOrpaMMHoOe odecrevyeHmne

. KomnproTep ¢ yCTaHOBIEHHOM OINEPAlMOHHOW CUCTEMOU
Windows, macOS unu Linux.

. Ycranosnenusiii Python Bepcun 3.6 u Bbiie.

. YcranoBnennsie 6ubmmotexu: Pandas, Matplotlib, NumPy.
3aganus

3aganue 1: YcTaHOBKA HEO0XOAMMBIX OMOJIHOTEK
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Y6enutech, 4TO y Bac yCTaHOBJICHBI HeoOxonumble Oubmnoreku. Ecnu Her,
YCTAaHOBUTE MX C MIOMOIIBIO Pip:

pip install pandas matplotlib numpy

3aganme 2: 3arpy3ka JaHHBIX

Ckauaiite Habop ganHbIX (Hanpumep, CSV-daitn) u 3arpysure ero B Pandas
DataFrame. [Ipumep kona:

import pandas as pd

data = pd.read_csv('path_to_your_file.csv')

print(data.head())

3ananue 3: [lepBU4YHBIN aHAJIN3 JTAHHBIX

[IpoBenuTe nepBUYHBIN aHAIN3 JAHHBIX, UCHIOJb3YSI CICAYIOIINE METOIbI:

. data.info() — momyuenue napopmanmu o DataFrame.

. data.describe() — nmony4yenne cTaTUCTHYECKUX XapaKTEPUCTHK.

. data.isnull().sum() — mnpoBepka Ha HaJIM4YUEe MPOIMYIICHHBIX
3HAYECHUU.

3ananme 4: Arperamnusi JaHHbIX

Hcnonp3yiiTe MeTOABl arperaiuu JUisl aHajdu3a JaHHbIX. Hampuwmep,
CTPYNIUPYHTE JaHHBIE IO OMNPEIEICHHOMY CTOJIOIY M BBIYHCIUTE CpeaHee
3HA4YCHUE:!

aggregated data = data.groupby(‘column_name').mean()

print(aggregated_data)

3aganue 5: Busyanmzauusi JaHHBIX

Cozpaiite rpaduku s BU3yallM3allid JaHHBIX C¢ momolisio Matplotlib.
Hanpumep, mocTpouM rucTorpamMmy:

import matplotlib.pyplot as plt

plt.hist(data['column_name'], bins=10)

plt.title(Tucrorpamma’)

plt.xlabel('3naucHue')

plt.ylabel('Yacrtora')

plt.show()

3ananue 6: UHTepnperanus pe3yjbTaTOB

Ha ocHoBe momy4deHHBIX rpaMKOB M arperupOBAHHBIX JaHHBIX CIEIaTe
BBIBOJIBI O BamMxX JaHHbIX. OOCyauTe, Kakhue WHTEPECHBIE 3aKOHOMEPHOCTH WU
aHOMAaJIMU Bbl 3aMETUJIH.

3ak/ouenue

B xone nabopatopHoil pabOThI BBl 03HAKOMUJIUCH C OCHOBHBIMH METOJaMU
pabotel ¢ TabmumamMu B Python, Hayyunauch BBIMOJHATH —arperamuioo U
BU3yaJIM3alMI0 JIaHHBIX, a TakKXKe MPOBEJIM MEPBUYHBIM aHAIW3 JaHHBIX. OTH
HaBBIKU SIBJISIFOTCSI OCHOBOIIOJIATAIOMIUMU IS JTaJIbHEUINIET0 M3Y4YeHUsl aHaiu3a
JTAHHBIX U MAITMHHOTO O0y4YeHUS.

Bompocsr:
1. MeTo/1bl MAaIIIMHHOTO 00YYEHUSI.
2. Ponb mpenoOpaboTKa TaHHBIX.
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Tembl AOKIAA0B U HAYYHBIX COOOIECHUI:

1. CpaBHUTENBHBIN aHAIU3 aJTOPUTMOB KJIACCHU(PUKALMM IS
TaOJIMYHBIX JAHHBIX.

2. NccnenoBanne MeTo10B 00paObOTKH MPOIYIICHHBIX 3HAYCHUH B
TaOJIMYHBIX JAHHBIX IPU MPUMEHEHUH MAIIMHHOTO 00YYEHUSI.

3. I'my6okoe oOyuenue: Mcrmonb3oBaHHME HEWPOHHBIX CETEH I
PEIIeHUS CIOXKHBIX 33/1a4 MAIIMHHOTO O0yUYeHUS.

4, Obyuenne ¢ moakpemieHueM: OOydeHHe areHTOB MPUHUMATh
ONTUMAJIbHBIC PELICHUS B TMHAMUYECKUX CPEIaX.

S. Otnueckne acnektel WU: PaccMoTpeHne MOpanbHBIX H

IIPABOBBIX BOIIPOCOB, CBA3aHHBIX C UCIIOIb30BaHueM M.

Tema 2. OcHOBHBIE 32/1a4M CUCTEM MCKYCCTBEHHOI'0 MHTEJJIEKTA.
ouHas — 4 u.
3a04Hasd — - 4.

1. Kinaccudukanus u Perpeccusi:
Knaccuduxanus: Pa3aenenne naHHbIX Ha KATETOPUM WIIN KIIACCHI.
PacnoznaBanue o0pa3oB (M300paskeHU, 3ByKOB, TEKCTOB)
Knaccuduxarnus crama
Jlmarnoctuka 3a001eBaHHI
Perpeccusa: Ilpeackazanme 4YMCIOBOrO 3HAYEHUST HA OCHOBE BXOJHBIX
JAHHBIX:
[IporHo3upoBaHue 11€H Ha aKIIMU
[Ipencka3zanue NOTOAHBIX YCIOBUN
OmnpeneneHue BEpOITHOCTH COOBITHS
2. O6paboTtka ectecTBeHHOTO si3bIKa (NLP):
[Tonumanue Tekcra: M3BieueHune cMbIclia M3 TEKCTa (HampuMmep, aHaINU3
CEHTEHIIUM, OTIpeIeICHUE CYIIHOCTEH ).
['enepanus texcra: Co3gaHue HOBOTO TEKCTa (HAMpUMEpP, aBTOMAaTHYeCKas
reHEepaIs CTaTeu, mIepeBo).
Jnanorosele cucteMbl: B3auMoaencTBHE C YEIIOBEKOM HAa €CTECTBEHHOM
S3BIKE (HampuUMep, 4aT-00Thl, BUPTYaJTbHbIE TTIOMOITHUKH).
3. KomnerorepHoe 3peHue:
Pacno3znaBanue 00pa3oB: MnpeHtudukaiys oOBEKTOB Ha H300paKEHUSIX
WJTU BUJIEO.
CermenTanusa wuzoOpakeHuil: PasjienieHre u300pakeHUsT Ha OTACIIbHBIC
obnacTu (Hanmpumep, GOHOBBINA U NIEPEIHUIM T1JIaH).
PacnosnaBanue  gui:  Unentudukamus — 4yenoBEYECKHMX — JIMIl  HA
HU300PKEHUSIX WU BUJIEO.
4. IInanupoBaHue U YpaBJICHUE:
[InanupoBanme: Pa3paboTka cTpaTeruii Ml JOCTHXKECHUS IS B CIIOXKHBIX
cpenax.
VYmupasnenue: KoHTposb M ONTUMHU3ANNAS TUHAMHYECKIX CHCTEM.
PoGoroTexnnka: Pa3paboTka poOOTOB, CMOCOOHBIX K CaMOCTOSTEIHLHOMN
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HaBUTI'AlMH, B3aUMOJCHCTBUIO C OKPYKAIOIIEW CPEION U BBIITOJHEHUIO 3a/1a4.

5. O0yueHue ¢ MOAKPETIICHUEM

OOyuenue areHtoB: Pa3paboTka areHToB, CIOCOOHBIX OOy4YaTbCs
IIPUHAMATh ONTUMAJIbHBIE PEMICHUS B TUHAMUYECKHUX CPEIaXx.

Urpossie npunoxenusi: OOydeHre UCKYCCTBEHHOTO MHTEIJIEKTA ISl UTPhI
B CJIOHBIE UTphl (Hanpumep, Go, StarCraft).

ABTomaTu3anusl mnpoueccoB: Onrumuzanus pemeHHd B Pa3IMYHBIX
001acTAX, TaKMX KaK (PMHAHCHI, MAPKETUHT, JIOTUCTHKA.

6. 'enepaTuBHbBIC MOJICIH:

Co3nanve HOBBIX JNaHHBIX: ['eHepamus n300pakKeHUi, TEKCTa, MY3bIKU U
JIPYTUX TUIIOB JIAHHBIX.

TBopueckue 3amaun: Mcronb3oBaHME TIEHEPUPYIOIIUX MOJEIEH IS
TBOPUYECKUX LIeJIEH, TAKUX KaK CO3/IaHHE UCKYCCTBA, MY3bIKH U JINTEPATYPHI.

7. Jlpyrue BaxXHbIC 3a]1a4u:

AHanu3 pgaHHbIX: VI3BnedeHue mose3HONM HHPOpMaUU U3 OOJBIIMX
HAa0OpOB JaHHBIX.

MamuHHOEe mnepeBeneHue: ABTOMAaTUYECKHN IEPEBOJ TEKCTa C OJHOTO
A3bIKA HA JIPYTOM.

Pacnio3znaBanue peun: [IpeoOpa3zoBaHue peun B TEKCT.

AHanu3 uyBcTB: OlpeeneHre 3MOLIMOHAIBHOIO TOHA TEKCTA.

8. [Ipunnume! paspadbotku cuctem MU:

Br16op anroputmoB: Beioop noaxoasiero anroputma UM 1151 KOHKpeTHON
3a/1ay.

[ToaroToBka nanubix: [logroroBka Habopa AaHHBIX sl OOYYEHHUS] MOJIETU
nn.

O6yuenue moaenu: O6yuenne moaenu MU ¢ momMonipio TaHHbBIX.

Onenka kayectBa Mmozenu: [IpoBepka TouHOCTH U 3P PEKTUBHOCTH MOAECIIH.

9. Otnueckue acnextsl MU:

Brmusaue UM na obmectBo: Paccmorpenue Biusinust U Ha peiHOK Tpya,
0e301acHOCTb, KOH(UICHIIMATBHOCTD U APYTUE aCHEeKThl dKU3HU YEJIOBEKa.

OtBerctBeHHOCTh 3a gneiictBus WMM: KTo HeceT OTBETCTBEHHOCTh 3a
nevicrBus cucrem MN?

Bompocsr:
1. ITpumeHeHne METOI0B UCKYCCTBEHHOI'O MHTEJUIEKTA JJI PEIICHUS 3a/1a4.
2. 3aga4yu B 00JIaCTH UCKYCCTBEHHOTO MHTEJIJIEKTA.

Tembl TOKIa10B U HAYYHBIX COOOIICHMIA:

1. ITpumeHeHnEe HEMPOHHBIX CEeTEN B 3a/1a4yaX KOMIIBIOTEPHOTO 3PEHUSI.

2. DBOJIOLUS U Pa3BUTHE OOY4YEHUS C MOJIKPEIUIEHHEM B HCCIIEIOBAHUSX
UCKYCCTBEHHOI'O UHTEJIJICKTA.



Tema 3. Kuaccupuxkanmus Ha npumepe ajaropurma K-Oamxammx
cocexei (KNN).

ouHas — 4 u.

3a04Has — 2 .

1. Beenenue B Kitaccudukaruto:

[Tonsitue knaccudukanuu: Yto Takoe kiaccudukaiusa? Kakosa ee 1ens?

Tunel  kmaccupukanmmoOHHBIX — 3amad:  JIByxkimaccoBass — (OmHapHas)
KJaccu(uKaIys 1 MHOTOKJIACCOBAasI KJTaCCH(PUKAIIHS.

[Tpumeps! knaccudpukanuu: PacnoznaBanue o06pa3oB, oNpeAeseHUE crama,
IMAarHOCTHKA 3a00JI€BaHMUI.

MeTpuku onieHKH KadecTBa kiaccudukanuu: TouHOCTh, MoJHOTA, F1-Mepa,
AUC u npyrue.

2. AnroputMm k-6mmxkaiimmx coceneit (KNN):

[Tpunun pa6otsl KNN: Haiitu k Onuxaitmmx coceneid K HOBOMY OOBEKTY
B IIPOCTPAHCTBE MPU3HAKOB U NMPUCBOUTH MY KJIacC, KOTOPBIN MpeobagacT cpeau
ero OmmKalmx cocenen.

Boibop mapamerpa k: Kak BbIOpaTh ontumanbHOoe 3HadeHue k s
KOHKPETHOM 3a/1a4u?

MeTtpuka paccrostHus: Kak W3MEpUTh pacCTOSHHE MEXIYy OOBEKTaMHU B
IIPOCTPAHCTBE NMPU3HAKOB?

[Ipeumymiecta kNN: Ilpoctora peanuzanuu, UHTYUTUBHAS MOHSTHOCTb,
XO0poIiasi padoToCOCOOHOCTh B HEKOTOPBIX 3a/1a4yax.

Henocrarku kNN: UyBCTBUTENBHOCTh K LIYMY M BBIOpOCaM, MEIJIEHHOE
npeacKa3anne I OOJBIIMX HAOOpOB JaHHBIX, HEOOXOJMMOCTH XPAaHHWTHh BCE
oOyyJaroiue JTaHHbIC.

3. Ilpumep peanuzaruu KNN:

Ucnonb3oBanne Oubmmotexku Scikit-learn B Python: Ilpumep koma st
peanu3aiuu anroputma kNN.

O6yuenue mozemu kNN: Kak oOyuuth momens kNN Ha oOydarommx
JTAaHHBIX ?

[Ipenckazanne kiacca HoBoro oobekTa: Kak cnenats mpenckasanue kiacca
HOBOT'O 00BEKTA C MOMOIIbI0 00yueHHOU Mojieu KNN?

Orenka kauectBa Mozenu KNN: Kak onenuts tounocte moxenu KNN ¢
MTOMOIIIBIO Pa3JIMYHBIX METPUK OTICHKH?

4. Ilpumenennst KNN:

PacnoznaBanue o0pa3oB: Knaccudukanus nzo0paxeHuii, 3ByKOB, TEKCTOB.

PekomenmarenbHble CHUCTEMBI: PeKOMEHIAlMW TOBApOB WM YCIyT Ha
OCHOBE MPEABITYINUX TOKYTOK WIIA MTPEATIOYTEHUH.

AHanu3 naHHbIX: [pynmupoBKa JaHHBIX HA OCHOBE CXOJICTBA MEXITY
00BEKTaMH.



JlaGopaTopHasi padora Ne 2: Mcnosib30BaHuEe U CPABHEHHE
aaroputmoB kiaaccupukanuu: KNN, pemarmme gepeBbsi 1 UX aHcaM0J1H,
JIOTHCTHUYECKAsI perpeccusi.

B nanHO#t naGopartopHOoit paboTe MBI PacCMOTPHM TpPHU TIOMYJISPHBIX
anroput™a kiaccudukanuu: k ommkaitimmx coceneit (kNN), pemrarorue nepeBbs
U WX aHcamMOmu, a TakkKe JOTHCTUYECKYI0 perpeccuto. Mpbl  MpoBenemM
MPAKTUIECKUE IKCIIEPUMEHTHI, YTOOBI CPaBHUTH UX d(PPEKTUBHOCTH HA OJHOM U
TOM ke Habope MaHHBIX. B pe3ynbrare pabOThl CTYIEHTHI CMOTYT JIy4Ille TTOHSAThH
MPUHITUIBI PA0OTHI ATHX AJTOPUTMOB, UX NMPEUMYIIECTBA M HEAOCTATKH, a TAKXKE
Hay4JaTcs MPUMEHSTh UX JJI PEIICHUS 3a7a9 KIaCCHU(UKAIIHH.

esu padoTsI

1. M3yunte  anmroputmsl kNN, pemaromue  aepeBbs U
JIOTUCTUYECKYIO PETPECCHUIO.
2.  HayuuTbcs NpUMEHSATH JAHHBIE AJITOPUTMBI Ha MPAKTHKE.
3. CpaBHuTh 3((PEKTUBHOCTh AJITOPUTMOB HA OJHOM Habope
JTAHHBIX.
4.  Ilpoananu3upoBaTh pe3yibTaThl U CACIATh BHIBOIBI.
3aganus
3aganue 1: IloaroroBka J1aHHBIX
1. Bri6epute HaO0p NaHHBIX 118 Kiaaccupukauu. Pekomenayercs
UCITI0JI30BaTh OTKPBIThIE HAOOPHI JaHHBIX, Takue Kak Iris, Wine wiu Titanic.
2. 3arpy3urte TaHHbIC U MPOBEAUTE MPEABAPUTEIHHYIO 00pabOTKY:
o 3anoIHUTE MPOITYCKU (€CJIHU €CTh).
o [IpeoOpa3yiite  KareropuajibHble  MEPEMEHHbIE B
YHCIIOBBIE (€CIM HEOOXOIMMO).
o Paznenure nanHbie Ha 00YYAIOIIYIO U TECTOBYIO BBIOOPKHU

(manpumep, 80% Ha oOydyenue u 20% Ha TECTUPOBAHHUE).
3ananme 2: Peanmzauus aaropurma KNN

1. NmnopTtupyiite  HeoOXoaumbie  OHOMUMOTEKHM  (Harpumep,
sklearn).

2. Peanusyiite anroputm kNN ¢ ucnonb3oBaHueM OHOIMOTEKH
sklearn.

3. OOyunte MoOjenbr Ha oOydaromield BBIOOpKE U caesaiTe
IpeICKa3aHms Ha TECTOBOM BHIOOPKE.

4,  OueHHTE Ka4eCTBO MOJCIH C IOMOINBI0 METPHK, TaKUX Kak

TOYHOCTH (accuracy), nosHota (recall) u F1-mepa.
3ananue 3: Peanm3anus pemaroumux epeBbeB

1. Peanusyiite anroputm pelaronmx A€pEBLEB C UCIIOIb30BAHUEM
oubnuotexu sklearn.

2. OOyuute wMojmenb Ha oOydamleid BbIOOpKE U caenanTe
IpeCKa3aHus Ha TECTOBOM BBEIOOPKE.

3. OueHnTe KayecTBO MOJIENHU C MOMOIIBIO TEX K€ METPUK, YTO U
B IIPEABIAYILEM 3a/1aHHH.
3ananue 4: Peanu3zanusa ancamo0Jieil peniaromux JjepeBbeB
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1.  Peammsyiitre anroput™m cny4aitHoro seca (Random Forest)
u/unu rpaguentHoro Oycrunra (Gradient Boosting) ¢ ucnoib3oBaHUEM
oubnuotexu sklearn.

2. OO6yunte Mojenbr Ha oOydaromield BBIOOPKE U ciesaiTe
NpeCcKa3aHms Ha TECTOBOM BBIOOPKE.

3. OrmeHnTe Ka4eCTBO MOJICIH C MTOMOIIBIO TEX KE METPHK.
3ananue 5: Peanu3anust JIOTHCTHYECKON perpeccuu

1. Peasmsyiite  airoputM = JIOTUCTUYECKOW  PETpEecCHH €
UCIOJIb30BaHuEM OnbmnoTeku sklearn.

2.  OOyumte wMomenb Ha oOydwaromeld BBIOOpKE | CHeJanTe
MpeICKa3aHms Ha TECTOBOM BHIOOPKE.

3. OrueHuTe Ka4eCTBO MOJIEIN C TIOMOIIBIO TE€X K€ METPHK.
3ananue 6: CpaBHeHUE pe3yJIbTATOB

1.  CpaBHuTe pe3yabTaThl BCEX pPEATU30BAHHBIX MOJEICH 110
METpPUKaM TOYHOCTH, TTOJHOTHI U F1-Mepsl.

2. Tloctpoiite Tpaduku aJs HAIJISTHOTO CpaBHEHHS (HAmpumep,
CTOJI0UYaThIC AUATPAMMBI).

3.  IlpoanamusupyiiTe, Kakod aJropuT™M TIOKa3ajl HAWITYUIIHe

pe3yJIbTaTHI U MOYEMY.
3ananue 7: BoiBoabI
1. Hanummure kpaTkuii oT4eT 0 MpoiesIaHHON paboTe.
2. VYkaxute, Kakue alrOpUTMBI MTOKa3aliy JTy4Illne pe3yJibTaThl U B
KaKUX CIydasiX KaxkIbli U3 HUX MOKET ObITh MPENOYTUTEIhHEE.
3. OO6cyauTe BO3MOXHBIE YIYUIIEHUS] W JaJIbHEUIIME Iard st
UCCIICIOBAHMUS.
3akiiroueHue
B xome BeImonHEHWs JabopaTopHOM  pabOThI  CTYASHTHI  IOJy4aT
MPAaKTUYECKUH OIBIT PadOThl C PA3TUYHBIMH aJITOPUTMAMH  KJlacCH(pUKAIUH,
Hay4yaTcsi MX MPUMEHSITh W CPaBHUBATh. JTO IOMOXET Jyd4llle IOHATh, Kak
BBIOMpaTh MOJXOJISIINN aJrOpUTM ISl PEIICHUS KOHKPETHBIX 3a7a4 B 00JIacTH
MaIlIMHHOTO O0yYCHUSI.

Bompocsr:

1. Bnusnue BbIOOpa mnapamerpa k Ha KadecTBO KiacCUPUKAUUU TPU
WCIIOJIB30BaHUM anropuTMa k-0immkaimx cocenei.

2. MeTonpl ynydlIeHUs MPOU3BOJUTENBHOCTH alroputma Kk-Onmmkaiimmx
cocezieit 1Jist paboThI ¢ OOIBITMMU 00bEeMaMU JTAHHBIX.

Tembl TOKIAA0B U HAYYHBIX CTATEH:

1. AHaM3 TpPUMEHEHHS alropuTMa K-OmmkaWmmux coceaed B 3amadax
KJIacCU(UKAIIMA METUIIMHCKUX JTAHHBIX.

2. CpaBHUTENBHBIA aHAM3 QJITOPUTMOB KiaccupuKanmuu Ha npumepe k-
OJIMIKAMIIINX COCECH.

3. Meroasl mpenoOpaboTku  AaHHBIX: Kak  MOArOTOBUTH  JaHHBIE  JUIS
ucrnosib3oBanus B anropurme kNN (Hampumep, MacmTaOupoBaHue, KOJTUPOBAHUE
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KAaTerOpHUAJIbHBIX MPU3HAKOB).

4, Bei6op mapametpa k: Pazauynbie MeTo1bI BHIOOpA ONITUMAIBHOTO 3HAYCHUS K.

5. CpaBHenue ¢ apyrumu anropurmamu kinaccudukanuu: Kak kNN cpaBHuBaercs
C APYTMMH JITOPUTMAaMHM KJacCU(UKAIIUU, TAKUMU KaK JIOTUCTUYECKasi perpeccus,
JepeBo pemeHui nam SVM?

6. Orpannuenust kNN: Korma kNN MoxkeT ObITh Hed(D(EKTUBHBIM WM
HEMOAXO/ISIIINUM JIJISl pEeIlIeHUs KOHKPETHOM 3a/1auu?

Tema 4. Perpeccusi. Merpuxku ouenku perpeccun: MSE, MAE, R2 —
K03 pUILHEHT 1eTepMUHALMH.
oyHas — 6 .
3a04Has — 2 4.

1. OCHOBHBIE TOHATHUSA PETPECCUMU:

Perpeccus: 3amaua npenckazaHus HENPEPBIBHOIO 3HAYEHUS (LIEJIEBOTO
MpU3HaKa) Ha OCHOBE BXOJHBIX JAaHHBIX (HE3aBUCUMBIX NIEPEMEHHBIX ).

Jlunennas perpeccus: Ilpocreimi BUI PErpeccUu, IA€ 3aBUCUMOCTH
MEXKJly LIECJIIEBbIM IPU3HAKOM W HE3aBUCUMBIMHM IIEPEMEHHBIMU MPE/ICTABICHA
JUHENHOW QyHKITHEH.

Henunelinas perpeccus: HMcnonezyer Oosiee crnokHble (QyHKUUU 7S
MOJICJIMPOBAHUS 3aBUCUMOCTEN MEXy PU3HAKAMH.

[Ipumeps! perpeccun:

[Iporno3upoBaHue 11eH Ha HEIBU>)KUMOCTD

[Ipenckazanue noTpedaeHUs 3AEKTPOIHEPTUH

OnpeneneHue BpEMEHU 05KHUJIaHUS B OUEPEIn

2. MeTpuKy OLIEHKH PETPECCUU:

MSE (Mean Squared Error): CpennexBaapatudHas ormOka. M3mepsier
CpellHee KBaJpaToB pa3Myuil MeXAy TMpeACKa3aHHbIMU U  (PaKTUYECKUMHU
3HaueHusAMH. UyBCTBUTENIbHA K BEIOpOCAM.

MAE (Mean Absolute Error): Cpennsisi abcomoTHast ommbka. M3mepsier
cpenHee aOCONIOTHBIX 3HAYCHUM pa3iuMuuii  MEXIy TMpEeACKa3aHHbIMU |
dakTHUYeCKMMU 3HaYeHUsIMU. MeHee 4yBCTBUTENbHA K BhIOpocam, ueM MSE.

R2 (xoaddunment nerepmunaiun): U3mepsieT 10110 U3MEHEHHS 11E€JIEBOTO
MpU3HAaKa, KOTOPOE OOBSICHSAETCS MOJEIbI0. 3HaueHue OyM3Koe K 1 yka3bIBaeT Ha
XOPOLIY0 MOJEb.

3. AJITOPUTMBI PErPECCUU:

Jluneiinas perpeccus: IIpocredmuii MeTod, HO MOXET OBITH JOCTATOYHO
() PEKTUBHBIM J1s1 IMHEHHBIX 3aBUCUMOCTEH.

Jloructuueckas perpeccusi: Mcnonb3yercs sl pecKa3aHusi BEPOATHOCTH
COOBITHS (HampuMep, BEPOSITHOCTH KIIMEHTA KyITUTh TOBAp).

Meton k-6mmkaiimmux coceneit: Mcmonp3yeTcst st perpeccuu, Haxoas k
OnmmKalIux cocelneld K HOBOMY OOBEKTY M MpeJCKa3biBas 3HAYEHUE HAa OCHOBE
CPEIHEr0 3HAYEHMS 1IEJIEBOTO MPU3HAKA Yy COCENEH.

JepeBbs pemienuii: Co31a0T 1€PEBOBUIHYIO CTPYKTYPY U1 IPEACKa3aHUs
3HAYEHHUS LIEJEBOT0 IPU3HAKA.
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Crnyyaitnbiii tec: AHCaMOJIb EPEBHEB PEIICHUN AJIS YIyUIIEHUs TOYHOCTU
IIpEICKa3aHuUs.

Meton mnopnepxkku BekTOpHbIX MammH (SVM): Hcnonbs3yercss miis
perpeccuy, HaxoAd  ONTHUMAIBHYIO  Pa3felSsIOUyl0  THIIEPIUIOCKOCTh B
IIPOCTPAHCTBE ITPU3HAKOB.

Heiiponnsie cetu: MoryT ObITh UCIIOJIB30BAHBI JUIsl PETPECCUN C TOMOUIBIO
Pa3HBIX apXUTEKTYp (HapuMmep, MHOTOCIOMHBIE IEPCENTPOHBI).

4. BeiOOp METPUKHU:

Br160p MeTpuKHM 3aBUCUT OT KOHKPETHOM 3a71aui U TpeOOBaHMIA K MOJCIH.

MSE wucnonb3yercs 4acTo, HO YyBCTBUTENbHA K BBIOpOCAM.

MAE Oonee ycroiiumBa K BbIOpOCaM, HO MOXKET OBITb MEHeEe
UH(GOPMATUBHOM B HEKOTOPBIX CIIydasx.

R2 mnoka3plBaeT KayecTBO MOJENM B KOHTEKCTE W3MEHEHHs ILEIEBOTO
IIPU3HAKA.

5. IlpumeHeHue perpeccuu:

dunancoBoe MozaenupoBanue: IIpenckasaHue LeH Ha akUU, OOMEHHBIE
KYPCBI.

IIpornosuposanue npoaax: Ilpeackasanue crpoca Ha TOBapbl U YCIYTH.

AHanu3 naHHbIX: [Ionck 3aKOHOMEPHOCTEN U TPEHIOB B JAHHBIX.

JlaGoparopHasi padora Ne 3: Ucnosib30BaHHe U OLIEHKA aJITOPUTMOB
perpeccuu. Ilogdoop onTuMaNbLHBIX NAPAMETPOB Perpeccuu.

B nanHo#t nabopaTopHoi paboTe paccMaTpPUBAIOTCS OCHOBHBIE aJTOPUTMBbI
perpeccuu, X MNPUMEHEHHWE W OIleHKa KayecTBa. Yuallluecs MO3HAKOMSTCS C
MeToJaMu ToA0O0pa ONTUMANBHBIX MapaMeTpPOB PErpeccHr, a TakKe HaydaTcs
MCIIOJIB30BaTh Pa3IMYHbIE METPUKH JJI OLIEHKH MPOU3BOJIUTEIBHOCTH MOJICIICH.
Pabota BkitOuaeT B cels MpakTUYECKHE 3a7aHUs, KOTOPhIE MOMOTYT 3aKPENHUTh
MOJTyYEHHbIC 3HAHUA.

Perpeccust — 3TO OOuH U3 OCHOBHBIX METOAOB aHalv3a JAaHHBIX, KOTOPHIA
WCIOJIB3YETCs Il MPEACKA3aHUsl 3HAYEHUW 3aBUCHUMOM NEPEMEHHOM HAa OCHOBE
3HAQYEHWM OJHOM WJIM HECKOJbKMX HE3aBHUCHMBIX II€pEMEHHBIX. B artoi
JabopatopHOit paboTe MBI OyaeM Kcmoib30BaTh Python u 6ubanoreky scikit-learn
TSl peain3alvi alrOPUTMOB PETPECCUU.

3ananue 1: IloaroroBka JaHHBIX

1.  3arpysure HaGop maHHbIX (Hampumep, boston housing dataset
unu diabetes dataset) uz oudnuoreku sklearn.datasets.

2. Paznenute manHbie Ha OOYYaKOIIyI0 M TECTOBYIO BBIOOPKHU
(manpumep, 80% Ha o0yuyenue u 20% Ha TECTUPOBAHMUE).

3.  IlpoBeaute mnpeABapUTENIbHBIA aHAIU3 AaHHBIX: IPOBEPHTE
HaJIM4YME€  NPOIYCKOB,  BU3YAJIU3UPYWTE  pacHpeleieHUue  LEeJeBOR
IIEPEMEHHOM.
3ananue 2: Peanu3anusi aJropuTMoB perpeccuu

1. Peaimmsyitte cnenyronime aaropuTMbl PErpECCUN:

o JIuneiinas perpeccus

o Perpeccus ¢ HCHOAB30BAHUEM JIEPEBA PEILICHUIA
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o Perpeccus ¢ uCronp30BaHUEM CIIyYaWHOTO JIECa
o Perpeccus ¢ ucnoab30BaHUEM IPaJMEHTHOTO OyCTHHTA
2. JI1s1 KayKk10M MOJICIIN:
o OOyuuTe Mozenb Ha oOy4Jaronieil BEIOOpKE.
o CrenaiiTe npeacka3aHusi Ha TECTOBOU BBIOOPKE.
3aganue 3: OneHka kadyecTBa Mojaesiei
1. Ucnonw3yiiTe cnepyoomue METPUKUA JJisi OLEHKH KadecTBa
MOJIEJIEH:
o Cpenuss abcontotHas ommoka (MAE)
o Cpenuss kBaaparuunas ommbka (MSE)
o Koaddumuent nerepmunanuu (R?)
2. CpaBHuUTE pe3yiabTaThl JJisl BCEX PEAIM30BAHHBIX MOJEIEH U

BBIOEPUTE HAUITYUIIIYIO.
3ananue 4: Iloag0op onTUMAJBHBIX IAPAMETPOB
1.  Ucnonp3yiiTe MeToA  Kpocc-BalMialuu Juisi  noadopa
ONTUMAJIbHBIX ~ TUIIEpIIApaMETPOB JJIA MOJIEJH, KOTopas IoKa3aja
HAWJTY4IINe pe3yabTaThl Ha MPEbITYIIEM dTalle.
2. [Tpumenure GridSearchCV umu RandomizedSearchCV  mis
MOMCKA ONTUMAIBHBIX TAPAMETPOB.
3. OO0yuuTe MOJIEIb C ONITUMAIILHBIMU TTapaMeTPaMH U OLICHUTE €€
KAaueCTBO Ha TECTOBOW BBIOOPKE.
3ananue S: Busyanusauus pe3y/ibTaToB
1. [TocTpoiiTe rpaduku, MOKa3bIBAIOIIHE:
o CpaBHeHUE TpeACKa3aHHbIX M (PaKTUUECKUX 3HAUYCHUUH
JUISL HAWJTy4IIEed MOJIEIIN.
o BaxxHOCTh TpPU3HAKOB [Jii MOJENH, HCIOJIb3YIOIIEH
CIIyYaiHBIN JIEC WJIM TPAIUCHTHBIN OYCTHHT.
2. Harmummre kpaTkuii BBIBOJ O TOM, Kakue (HaKTOPhI OKa3aiu
HauOoJIbIIIee BIUSHUE HA TIPEICKA3aHMUS.
3akiouenue
B nannoii naGoparopHoii paboTe OBUIM W3Y4EHBI OCHOBHBIE aJNTOPUTMBI

perpeccuu, METOJbl MX OLIEHKM U TOoa00pa MmapamMeTpoB. Ydaliuecs MOIydHId
MPAKTUYECKUN OMBIT PadOThl C peajbHBIMH JAaHHBIMH U HAYYHJIUCHh TPUMEHSTh
pa3MyHble METPUKHM [UIsl OLEHKM KadecTBa wmojeneil. Pe3ynbrarel paOoThl
MOMOTYT JIy4llle MOHATh, KaK BHIOMPATh M HACTPaUBaTh MOJEIU PErpeccuu JUis
pELIECHNS TPAKTUYECKUX 3a1a4.

Bompocsr:
1. Ympomenue BbiOOpa Hanbojee MOAXOAAINIEH MOJEIN I KOHKPETHOIO

HaOopa JaHHBIX TMPU HUCIMOJIB30BAHWU PA3JTHYHBIX METPUK OIEHKH PETPECcCHH,
takux kak MSE, MAE u R?-koaddurinent gerepMuHaIum.

2. Ocobennoctu mpumeHeHus kaxaoi u3 metpuk MSE, MAE u R2,

Tembl AOKIAA0B U HAYYHBIX COOOIIECHUI:
1. CpaBuuTenbHbIl  aHanmu3 3()PEKTUBHOCTH METPHUK OLICHKH
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perpeccuu Ha ipuMepe 00X 00beMOB (PMHAHCOBBIX JTAHHBIX .

2.  Bnusaue BbIOOpa METPUK Ha YCIEUIHOCTh MPOTHO3UPOBAHUS
IpY MCTIOJIb30BAaHUH PA3IMYHBIX MOJIENIEH pEerpecCHH.

3. Jluneiinas anreOpa u MaTpuuHble onepaunu: [lonumanue ocHOB
JUHEWHOH anreOpbl, HEOOXOUMBIX I HOHUMAaHHS aITOPUTMOB PETPECCHH.

4.  llepexpectHas Banuganus: MeToj OLIEHKH KayecTBa MOJIEH Ha
HEBUJIUMBIX TAHHBIX.

5. Perymspuzamms: TexHuku 151 IpeIOTBPaLICHUS IEPEOOYyICHUS
mozenu (Hanpumep, L1 u L2 perynsapuzanus).

6. I'mybokoe oOydenue: Ilpumenenue TIIyOOKHX HEMPOHHBIX

ceTell Uil pelIeHus 3a7a9 PEerpecCHH.

Tema 5. Kunacrepmsamus  k-means, k-means++, DBSCAN,
arJioMepaTuBHasl Kjaacrepusanus MeTann OLCHKHU KJIaCTepUu3anumn

ouHas — 4 4.

3a04Hasa — - 4.

1. OcHOBHBIE NOHATHS KJIaCTEPU3ALUU:

Knactepuzauus: npouecc rpynnupoBKU 0OOBEKTOB JaHHBIX 110 CXOJACTBY.

Krnacrep: rpynna o0bEKTOB, CXOKHUX 110 CBOUM XapaKTEPUCTUKAM.

Metpuka paccTosiHus: (QYHKUMSA, H3MEPSIOMIAs pPacCTOSHUE MEXIY
00BbEKTaMHU JIAHHBIX.

[enp knacTepu3auuu: pa3leiauTh JaHHbIE Ha TPYMIbI, YTOOBI MOJYYHTh
Oonee TIIyOOKOE€ TOHHMMAaHHWE CTPYKTYphl JAaHHBIX, HAWUTH 3aKOHOMEPHOCTH,
MOBBICUTH 3P (PEKTUBHOCTH PA0OTHI AITOPUTMOB MAILIMHHOTO O0Y4YEHHUSI.

2. AnropuTMmbl KiacTepuszanuu: K-means: OJUH W3 CaMbIX IOMYJISPHBIX
aJICOPUTMOB, KOTOPBIN pabOTaeT MyTeM UTEPAaTUBHOTO MEPEMEILEHUS LIEHTPOUIOB
KJIACTEPOB U IMPUCBOCHUS 00BEKTOB OIMKaNIIIEMy IICHTPOUTY.

k-meanst+: wmomudukanms k-means, KoTopas BbIOMpaeT HayalbHbIC
IEHTPOU LI OoJiee pasyMHBIM CIOCOOOM, YTOOBI M30€KaTh IUIOXUX JIOKAIBHBIX
MHUHUMYMOB.

DBSCAN (Density-Based Spatial Clustering of Applications with Noise):
OCHOBAH Ha KOHIIEMIMH TUIOTHOCTH JaHHbIX. OH HUIECHTUPUIIMPYET KIACTEPhl KaK
00JIaCTH C BBICOKOW TUJIOTHOCTBIO JAHHBIX, pa3JeieHHble O0JACTIMU C HU3KOU
MJIOTHOCTBIO.

ArnomepaTuBHas KjacTepus3auus: ''CHH3y BBEpX' METOH, KOTOPBIN
HAYMHAETCS C OTACJIbHBIX OOBEKTOB M MOCTENEHHO OOBEIMHSET UX B KJIACTEPHI,
MOKa Bce 00BEKTHI HE OYIyT 0ObEIUHEHBI B OJIUH OOJIBIIION KiIacTep.

3. MeTrpukn oOIeHKH KadecTBa kiactepuzauuu: CuinysT: u3MeEpsieT
CIUIOYEHHOCTh KJIACTEPOB U PA3ACIICHUE MEXKY KIIaCTEpaMHU.

Nupexkc JlaHau: OLIEHMBAET CTENEHb pa3/ielieHHus MEXAy KiIacTepaMd U
CIUIOYEHHOCTh BHYTPH KJIACTEPOB.

Nupexc Kamnuucku-Xapabamnr: MepUT OTHOUICHHE MEXAY AWCIEpCcHen
BHYTPH KJIACTEPOB U AUCIEPCUEN MEKIY KIIaCTEPaAMHU.
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Hpyrue metpuku: Munekc JeiiBuca-bonnnna, Munekc Cuiyara, METPUKH,
OCHOBAHHbIE Ha HTPOIUU U UH(POPMALIHH.

4. [IpumeHeHne KIIaCTepU3aLUU:

O0OpaboTka AaHHBIX: OOHAPYKEHUE AHOMAJINMN, C)KATUE AAHHBIX, CHH)KEHUE
pa3MepHOCTH.

MammHHoe oOyuyeHue: MOArOTOBKA JAHHBIX i1 Kiaccu(UKaluu,
perpeccuu, u Apyrux 3ajaad.

MapkeTHHT: cerMeHTaIus KJIMeHTOB, 1IeJieBas peKiama.

MenunuHa: knaccupuKkanys NaueHToB, JUarHoCTUKa 3a00ICBaHUIA.

buonorus: knacrepusaius TeHOB, aHATU3 OEIKOB.

5. I[IpenmyiecTBa U HEAOCTATKU AITOPUTMOB KIIACTEPU3ALINHN:

k-means: mpoct B peanmsanuu, 3QdekTrBeH IS OOMBIIMX HAOOpOB
TaHHBIX, MOXKET OBITh YYBCTBUTENICH K BHIOOPY HAYAIbHBIX IIEHTPOHIOB.

k-means++: syuie crpaBisieTcsi ¢ BRIOOPOM HaYalbHBIX [IEHTPOUIOB, HO
BCE €I11€ YYBCTBUTEJIEH K (pOpME KIaCTEPOB.

DBSCAN: He TpeOyeT 3HaHUA YHUCIa KJIACTEPOB, XOPOILIO CIPABIAETCS C
IIyMOM M BbIOpOCaMH, HE BCErja XOpOIIO paboTaeT C JaHHBIMU Pa3IUYHON
IUIOTHOCTH.

ArniomepaTuBHas KJacTepu3alus: cocoOHa HaAXOAUTh KIACTEPhl CIOKHOM
(opMbI, YyBCTBUTEIbHA K BEIOOPY MEpP PACCTOSHUS, MOXKET ObITh MEIJICHHON J1JIs
00JBIINX HAOOPOB JAHHBIX.

Bomnpocsr:

1. Yro takoe knacrepuzanusa? ONUIIUTE OCHOBHBIC MPUHIMUIBI U IEJIH
KJIACTEpU3AllUN TaHHBIX.

2. Kakwe Tumbl kiactepusanuu cCymecTByror? Ilepeuncnure m KpaTko
OIIMILNUTC OCHOBHBIC AJITOPUTMBI KJIACTCpHU3aLUU, TAKHUC KaK k-means, k-means++,
DBSCAN, arnomepaTuBHas KjacTepu3alusi.

3. B dem 3akmogaercs 3amaya kiactepuszanuu? Kak - aaropuTMbl
KJIACTEepPHU3alliU ITOMOTAIOT peliaTh 33J]a4M B PA3IMYHBIX 00JaCTAX?

4. KakoBbl TMpeuMyIIecTBA W HEJOCTATKH PA3IUYHBIX aJITOPUTMOB
kinactepuzanuu? CpaBaute k-means, k-means++, DBSCAN u ariomepaTHBHYIO
KJIACTEPU3AlUI0 TI0 PA3MYHBIM KPUTEPUSM (HampuMep, CKOPOCTh padoTHI,
YyBCTBUTEJIBHOCTh K IIyMy, TpeOOBaHUsS K JaHHBIM, BO3MOXKHOCTH PabOThI ¢
Pa3IMYHBIMU TUTIAMU JAHHBIX ).

5. Kak BbIOpaTh ONTHMalbHOE KOJMYECTBO KiacTepoB? ONUIINTE METOIbI
OTpENIeSICHUs] ONTUMAJIBPHOTO 4YHCJa KJIAacTepoB Jid k-means W JIpyrux
aJITOPUTMOB.

10. Kak knacrepuzauuss npuMmeHseTcs B peanbHoM wMupe? IlpuBegure
IpUMEpPHl TPUMEHEHHS] KJIACTEPU3AIMH B PA3IUYHBIX 00JIACTAX, TaKUX Kak
MapKETHUHT, MEIUIINHA, (PHUHAHCHI, KOMITBIOTEPHOE 3pEHUE.

Tembl TOKIa0B U HAYYIHBIX COOOIIICHMUIA:
1. CpaBHHTENBHBII aHAIN3 AIITOPUTMOB KJIACTEPU3ALINH.
2. IlpuMeHeHus KJIaCTepu3allii B Pa3InYHbIX 00IaCTSX.
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3. Be1bop onTuManbHOTO UKcia KiacTepoB B k-means.

4. Metojpl BU3yalld3alluu pe3yJbTaToOB KIACTEPU3alIUU.

5. [IpobGneMbl 1 orpaHUyYEHUs aITOPUTMOB KJlacTepU3aIUu.

6. OneHka kayecTBa KJIacTEPU3allMU C UCIIOJIb30BAHUEM PA3IUYHBIX METPUK.

7. Ilpumenenue anropuT™Ma K-meanst++ I peHICHHS MpoOJieM ¢
WHUIManu3anuen B k-means.

8. Anroputm DBSCAN wu ero nmpumeHeHHE IS KJIaCTEepU3allMU JTaHHBIX
Pa3IMYHOM IIJIOTHOCTH.

9. ArnioMepaTuBHAs KJIaCTEPU3AIINS: TIPUHIIAIIBI M AJITOPUTMEL.

Tema 6. AJropuTMbI, OCHOBAHHbIE Ha TNPHMEHEHHHM PelIaAIoIIHX
epeBbeB.

ouHasg — 6 4.

3a04Has — - yac

1. I[TocTpoeHue peraronmx AepeBbeB:
Kputepun pa3dbuenus y3nos:
[Monynsipusie kpuTepun: uHGopManroHHbli npupocT (Information Gain),
kputepuit Jxkunu (Gini impurity), saTponus (Entropy).
MeTob1 TpeIOTBpALICHUS TIEPEO0yUCHUS:
Metoapl:  oOpe3ka  (pruning), OrpaHu4eHUs TIIyOWHBI  JIepeBa,
MUHUMAJIBHOE YMCII0 HAOIIOIEHUH B y3IIe.
AJITOPUTMBI IOCTPOEHUS IEPEBBEB PELIEHUN:
ID3, C4.5, CART - camble pactipoCTpaHEHHBIE aJTOPUTMBI.
Wx mpeumyiiecTBa U HEAOCTATKH, KaK OHM pabOTaroT, Ha KAaKUX JaHHBIX
Jy4llle BCEro MPUMEHSIOTCS.
OO0paboTKa MPOIMYIICHHBIX JAHHBIX:
Metoapl: ynaneHue HaOMOACHUNA ¢ IPOMYCKaMH, 3al0JHEHUE MPOIYCKOB
CPEIHUM 3HAYE€HHUEM, CO3/IaHUE OTIEIBHOIO y3Jia AJIs MPOIYIEHHBIX JaHHBIX.
2. Ucnonp30BaHue pelaoninx 1epeBbeB:
NuTepnperanus 1epeBbeB PELICHUN:
AHcaMOJeBbIE METOIBI:
Cayuaitasle sieca (Random Forests), rpamguentHsiii Oyctunr (Gradient
Boosting) - mpumeps aHcamMOJIEBBIX METOIOB.
3. O1eHKa U CpaBHEHUE PEIIAIOIINX JEPEBHEB:
MeTpuku OLICHKHU:
Tounocts, nonnora, F1-mepa, AUC - OCHOBHBIE METPHUKH.
Kpocc-Banunanus:
CpaBHeHUE aNTrOPUTMOB:
CpaBHeHME 1O METpUKaM KadecTBa, BpPEMEHH OOy4YeHHs, YIOOCTBY
WHTEPIPETAINH.
4. [IpumeHeHne pelaromX JepeBbeB:
Knaccudukanus:
Perpeccust:
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CermMeHTanus:

Bormpocst:

1. TlocTpoeHune pemaromnx 1epeEBbEB:

Kak  BbpIOpaTh  onTUMaibHBIM  KpuTepuil  pa3OueHus  y3JoB?
(MH(pOPMALIMOHHBIN NPUPOCT, KpuTepui J>KUHU, SHTPOTINS)

Kakue Meroabl HCMONB3YIOTCA ISl TPENOTBpalleHUs TepeoOydeHus?
(oOpe3ka, orpaHu4eHHs] TIIyOMHBI J€pPEeBa, MUHHUMAJIBHOE YHCIO HAONIOACHUI B
y311e)

Kak paboTaroT ainropuTmbl MOCTPOCHHS AEPEBHEB PELICHUH, HAIpUMED,
ID3, C4.5, CART? (Bxiroyast uX NpeuMyIlEeCTBa U HETOCTATKHN )

Kak yuuThIBaTh NPOIYCKH JAHHBIX [IPU NOCTPOEHUH JIEPEBBEB PEIIEHUIN?

2. Mcnosib30BaHuE PEMIAOIINX JEPEBHEB:

Kak wuHTEeprpeTHpoBaTh TOJYYEHHOE JI€pEeBO pelieHuit?  (mpaBuia
KJ1acCU(UKAIMU, BaXKHBIC IPU3HAKH )

Kak wucnonb3oBaTh JepeBbsl pEUICHUN MJii MPOTHO3UPOBaHUSA? (KaKUM
00pa30M MPOTHO3UPYETCSI pe3yJIbTaT AJii HOBOIO HAOJIIOIEHU)

Kak koMOWHHpOBaTh HECKOJBKO JCPEBHEB PEIICHUM JJI1 TMOBBIIMICHUS
TOYHOCTU? (aHCAMOJIEBBIE METOJIbI, HANpPUMEp, CIIy4ailHble Jieca, TPaJUeHTHBIN
OyCTHHT)

3. O1neHKa pemarnmx 1epeBbEB:

Kak OLEHUTh TOYHOCTH MOJYYEHHOTO JepeBa peleHui? (C MOMOIIBIO
KpOCC-BaJIUJIAlIN K, TECTOBOI BEIOOPKH)

Kak cpaBHHTH pa3Hble aIrOPUTMbl MOCTPOEHHS JIEPEBHEB pPEIICHUI? (C
MOMOILbIO METPUK TOYHOCTH, BPEMEHU 00YUEHUS)

Kak ontumMusupoBarth mnapameTpbl alropuTMa IOCTPOEHHUS JAepeBa IS
KOHKPETHOM 3a1a4uun?

4. [IpumMeHeHHe pellaroluX JePEBbEB B pa3HbIX 00JIACTAX:

Kak wcnonb3oBaTh JepeBbs pEIICHUH Ui 3ajJad  KiaccuUKaIiH,
perpeccuu, CerMeHTalu?

Kakue npumepsl yCHEeImHOro NTpUMEHEHHs PEMIAIONINX JEPEBHEB B Pa3HBIX
obnactsax? (MenuiuHa, GUHAHCHI, MAPKETUHT)

Kak pabGortator pemraromue JepeBbs B  MHOTOMEPHBIX  JTAHHBIX?
(Bu3yanu3auus, MHTEPIpETaLHs)

Kak yuynThIBaTh HEJIMHEINHBIE 3aBUCUMOCTH MEXIY IPU3HAKAMU?

Kak paGoTaTh ¢ 1aHHBIMU C PA3TMYHBIMU TUIAMU TPU3HAKOB?

Kak ucnonb3oBaTh epeBbs PEIICHUN sl aHAlM3a JAHHBIX C BPEMEHHOM
KOMITOHEHTOM?

Kak yuyuTbhIBaTh OrpaHUYeHHUs] TpPHU TOCTPOCHUU JEPEBHEB PEIICHUIA?
(HampuMep, OrpaHUYeHUsI HA KOJIUYECTBO Y3JIOB, OTPAHUYECHUSI HA UCIOJIb30BAHUE
OMPE/ICICHHBIX TPU3HAKOB)

Tembl TOKIa0B U HAYYIHBIX COOOIIICHMUIA:
1. CpaBuuTenpHbI aHANU3 3PHEKTUBHOCTH AJITOPUTMOB, OCHOBAaHHBIX Ha
pEIIaronnX IePEeBhIX, B 3a7ja4aX KJIacCU(PUKAIUNA TEKCTOBBIX TaHHBIX.
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2. Ontumuzanusi TUIMEPHApaMeTPOB PpEIIAIIMX JEPEBbEB B 3aJadax
MIPOTHO3UPOBAHUS BPEMEHHBIX PAJIOB.

3. MHOrOoMepHbI€ TaHHBIE: BU3YAIU3HUPOBATh U UHTEPIIPETUPOBATH JI€PEBbS,
MOCTPOEHHBIE HA JAHHBIX C OOJBIITUM KOJIMYECTBOM MTPU3HAKOB.

4. HenuHeiliHble 3aBUCUMOCTH: HEJIWMHEHWHBIE 3aBUCUMOCTH  MEXIY
MIPU3HAKAMU B JAHHBIX.

5. PabGoTa ¢ pa3nuyHBIMH TUIIAMH JIAHHBIX: MCIIOJIb30BAHUE JIEPEBHEB IS
JAHHBIX C TEKCTOBBIMU, KATErOpUaIbHbIMH, YUCIOBBIMU ITPU3HAKAMM.

6. BpeMeHHbIE pspl: TPUMEHEHUE JEPEBbEB I aHajiu3a JaHHBIX C
BPEMEHHOU KOMITOHEHTOM.

Tema 7. Metoa onopHbIX BekTOpoB. [Ipsimasi u oOpaTHas 3axa4a.
OmnpenesneHue ONOPHBIX BEKTOPOB. S 1epHbIil TPIOK.
ouyHas — 4 u.
3a04Has — - 4ac

1. Beenenne B SVM:

Uto takoe SVM? Onucannie OCHOBHBIX MPUHILIMUIIOB U UAEU METOAA.

[Ipumenenue SVM: I'me SVM wucnonb3yeTcss B pealibHbIX 3ajadyax
(HanpuMmep, pacro3HaBaHue 00pa3oB, aHAIN3 TEKCTA, TPOTHO3UPOBAHUE)?

[Ipeumymectea SVM:  Bpicokas  TOYHOCTb,  YCTOMYHMBOCTH K
nepeoOyYeHUI0, BO3MOXHOCTh pabOThl € BBICOKOPAa3MEPHBIMHU  JIaHHBIMH,
CIOCOOHOCTH 00pa0aThIBATh HEITUHENHBIE TPAHUIIBI PA3IEICHUS.

Henocrarku SVM:  CrnoxHocTh  BbIOOpa  mapaMeTpoB — siapa U
peryispusaiyu, MeIJICHHOE 00yUeHue 1Ji O0IbIITNX HAOOPOB JaHHBIX.

2. Ilpsimas u oOpaTHas 3a7aya:

[Ipsmas  3amaya SVM: Hailtu  onTuMangbHYlO  pa3AcisioNlyro
TUIIEPIUVIOCKOCTh B MPOCTPAHCTBE MPU3HAKOB, KOTOPAask MAKCUMAJIbHO pa3leisieT
KJIACChI JAHHBIX.

OOparnas 3amaya SVM: Haittu ¢yHkiuio siapa, KoTopas mpeoOpasyeT
UCXOJIHBIE JTaHHbIE B 00Jie€ BHICOKOPAa3MEpPHOE MPOCTPAHCTBO, T€ KIACChl MOKHO
pPa3ICIUTh JIMHEWHO.

3. OnpenesieHre ONMOPHBIX BEKTOPOB:

OnopHbie BEeKTOpbI: TOYKM JaHHBIX, KOTOPbIE HAXOIATCS OJIMKE BCETO K
pa3aEISAOIIENd TUIIEPIUIOCKOCTH.

Ponb omnopHbix BekTOpOB: OHU ONPEAECISAIOT MOJOXKEHUE pa3Aeisionen
TUTIEPIUIOCKOCTH U BIIUSIOT Ha ee popMmy.

3HayeHUEe OMOPHBIX BEKTOPOB: OHU SIBJISIFOTCS CaMbIMU MH(POPMATUBHBIMU
TOYKaMH B Ha0Ope MaHHBIX Jy1si 00yueHust mojaenu SVM.

4. SInepHblil TPIOK:

[IpoGnema HenuHelHbIX rpaHull: Kak pasmenuTs KiIacchl, €ClIM OHH HE
JMHEWHO Pa3/iesIuMbl B HICXOJTHOM MPOCTPAHCTBE MPU3HAKOB?

Unes snepHoro Tproka: [Ipeobpa3oBaTh JaHHbIE B 00Jie€ BRICOKOPA3MEPHOE
MIPOCTPAHCTBO, TJI€ TPAHUIIBI Pa3IeICHUS MOTYT OBITh TMHEHHBIMHU.

Oynkuusa sapa: Omnpenensier cnoco0 mpeoOpa3oBaHMs JaHHBIX B Oosee
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BBICOKOPa3MEPHOE MPOCTPAHCTBO.

[Ipumepbl QyHKUMA sapa: JIuHeWHOE SapO, TOJIMHOMHAIBHOE SJIPO,
paauansHo-0asucHoe sapo (RBF).

[IpenmymectBa sigepHoro Tproka: [lo3Bonsier pemare 3agaun  C
HEJIMHEHHBIMM TpaHUIAMU pa3jiefieHus 0e3 SBHOro MpeoOpa3oBaHUs JAaHHBIX B
0oJee BBICOKOpa3MEpHOE POCTPAHCTBRO.

Bomnpocsr:

1. Ucnonp3oBanue sSACpHBIX QYHKIUI B METOE OMOPHBIX BEKTOPOB.

2. BausHue BbIOOpa mNapamMeTpOB pEryJspU3aLUA B METOJE ONOPHBIX
BEKTOPOB Ha CIIOCOOHOCTh MOAEIH K pa3eleHHUIO KJIACCOB.

TeMbl JOKIa0B U HAYUYHBIX COOOIICHUI:

1. Tlpumenenue MeTo/la OMOPHBIX BEKTOPOB B 3ajauax OOHApPYKEHUS
AHOMAJINH.

2. Pa3paboTka W omnTHUMH3alUs MHOTOKJIACCOBOW KiIacCU(PUKALUU C
MCIIOJIb30BaHUEM METO/1a OMTIOPHBIX BEKTOPOB.

3. Perymspuzarmuss B SVM: TexHuku I NOpeaOTBpAIICHHS
nepeodyuenus moaemu SVM.

4. Meroabl ontumu3zanuu aigs SVM: Kak HaxoIuTh ONTUMAIbHYIO
Pa3AeIISIONIYIO TUIIEPIIOCKOCTh B IPOCTPAHCTBE MPU3HAKOB?

5. SVM nns perpeccun: Kak uicons3oBath SVM 11st ipenckazanus
HETPEPBIBHBIX 3HAYCHU?

6. CpaBaenne SVM c papyrumMu anropuTMaMu KiacCHU(UKAIINU:
[TpeumymectBa u HegocTaTku SVM 10 OTHOIICHHIO K APYTHM aJlTOPUTMaM,
takuM Kak KNN, toructryeckas perpeccus, 1epeBo peIICHHI.

Tema 8. HauBHblii 0aiiecOBCKU KIaccupukaTop.
o4Has — 6 4.
3a04Has — - 4ac

1. Benenue B Hausnbiii baitecoBckuii Kimaccudukarop:

Yro Takoe HaMBHBIM OaillecoBckuil kiaccudukarop? OnucaHue OCHOBHBIX
MIPUHITUIIOB U UJEU AJITOPUTMA.

[Ipumenenue: I'1e HauBHBIN OalleCOBCKUI KIIaCCU(PUKATOP UCIIOIb3YETCS B
peanbHbIX 3a7adax (HampuMmep, (QuUIbTpalus cliama, paclo3HaBaHUE TEKCTa,
KJ1accuduKaiys n300pa>keHUi ).

IIpeumymiecrna:

[IpocToTa peann3anuy U MOHUMAaHMUS.
D} heKTUBHOCTH B 33/1a4ax ¢ OOJIBIIINM KOJTUYECTBOM IPHU3HAKOB.
HeuyBcTBUTEIHLHOCTH K MacIITaby JaHHBIX.

Henocrarku:

[Ipeamnonoxxenne 0 HE3aBUCUMOCTH MPU3HAKOB MOXKET ObITh HE TOYHBIM B
PEATIbHOCTH, YTO MOXKET MPUBECTH K HETOUHBIM PE3YJIbTATAM.
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He odenn Xopomro crpaBisieTcsi ¢ HETUHEHHBIMHU 3aBUCUMOCTSIMU MEXIY
MpU3HAKaMHU.

2. Teopema baiieca:

[TonsiTue yCclIOBHOM BepOSTHOCTH: BeposITHOCTD cOOBITUS A, YUUTHIBAs, YTO
cobsiTe B yxe nmpouzoriwio.

dopmyina Baiteca: P(A|B) = [P(B|A) P(A)] / P(B).

[lpuaun ~ pabGoThl ~ HauMBHOrO  OaifecoBckoro  kiaccudukaTopa:
Hcnonp3oBate (opmyny baiieca ans pacuera BEpOSTHOCTH TPUHAICKHOCTH
00BEKTa K ONPEACTCHHOMY KJIacCy, YUUThIBAsI 3HAYCHHS €T0 MPU3HAKOB.

3. [IpenmonoxkeHrne 0 HE3aBUCUMOCTHU TPU3HAKOB:

He3zaBucumocte  mnpusHakoB: Ilpm  pacuere BeposSTHOCTH — Kjacca
MPEANOaraeTcs, 4To BCe MPU3HAKKA HE3aBUCUMBI IPYT OT JIpyra.

[TocnmencTBusl TPEAMONOKEHUSA: DTO YIPOIIEHHE MOXKET TPUBECTH K
HETOYHBIM Pe3yJIbTaTaM, €CJIU B PEAIbHOCTH MPU3HAKHU 3aBUCUMBI.

4. O0Oy4eHre HauBHOTO 0aleCOBCKOTO KilaccudukaTopa:

[Toncuer BeposTHOCTEH: PaccuWTaTh BEpPOSTHOCTH KaXKIOTO 3HAYCHUS
MpU3HAaKa JJisl KaKJI0To Kjacca Ha OCHOBE 00YYaroluX JTaHHbIX.

[Ipumenenue dopmynsl baiieca: Wcnonb3zoBate (opmyny baiieca s
pacdyeTa BEpOSTHOCTH KJiacca JJIi HOBOTO OOBEKTa, YYUTHIBAs €ro 3HAYCHHUS
MPU3HAKOB.

5. Buabl HauBHOTrO 0aiiecOBCKOro KiaccudukaTopa:

["ayccoBckuil HauBHBIN OaiiecoBckuil knaccudukarop: [Ipeamnonaraer, 4ro
pacnpeiesieHue 3HaYeHUI TPU3HAKOB JIJISl KAKJOT0 KJacca sIBJSIETCS FayCCOBCKUM.

bepnynnueBblii HauBHBIA OaiiecoBckuil knaccudukarop: I[Ipenmonaraer,
4TO npHu3HaKy ABJs0oTCs OnHapHbIMU (0 mm 1).

MHorousieHHbIE HauBHBIA OaiiecoBckuil kiaccudukaTop: Hcnombizyercs
JUTSl TEKCTOBBIX JAHHBIX, TJI€ TPU3HAKH MPECTABIISIOT COOOM CII0Ba B TEKCTE.

6. [Ipenmy1iiecTBa U HETOCTATKU:

[Ipenmymiecrna:

[Ipoct B peanuzanuu ¥ MOHUMAHUU.
DddexTruBeH B 3a/1a4ax ¢ OOJIBIIUM KOJIMYECTBOM MTPHU3HAKOB.
He TpeOyeT 60X BHIYUCIUTEIBHBIX PECYPCOB.

Henocrarku:

[IpennonoxxeHne 0 HE3aBUCUMOCTH MPU3HAKOB MOKET OBITh HE TOYHBIM B
pEeaIbHOCTH.

He odenp Xopomro crpaBisieTcsl ¢ HETUHESHHBIMU 3aBUCUMOCTSIMH MEXTY
NpU3HAKaMHU.

7. IIpumepsl TPUMEHEHUS:

Ounprpanus crnama: Knaccudukaiys 3IeKTPOHHBIX MHCEM KaK CIiaM WJTH
HE CTaMm.

PacniosnaBanue Ttekcra: Kiaccudukanus TEKCTOB MO Temam, >KaHpaMm,
aBTOpPaM.

Knaccudukanmsa wu3obpaxkenuii: Krnaccudukamuss wu3o00paxeHudt 1o
00BEKTaM, KOTOPBIE OHU COJIEPIKaT.
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Bonpocsr:
1. MeTop! criiaXMBaHUs 4acTOT B HAMBHOM 0alleCOBCKOM Kilaccu(UKaTope.
2. BnusiHue BbIOOpa KOHKPETHOIO METO/IA HA PE3YJIbTAThl KJIACCU(UKALIUN.

Tembl AOKJIAA0B U HAYYHBIX COOOILLIEHUI:

1. IlpumeneHne HauBHOro 0aileCOBCKOrO KiacCU(puUKaTopa B 3adadax
aHaJln3a TEKCTOBBIX JAHHBIX.

2. Ponb HamBHOTO OailecOBCKOTO Kiaccu(ukaTopa B cucTemMax (UIbTpariuu
cliaMa M aHaJIu3€ TOHAIbHOCTH.

3. Boibop monenu HauBHOTO OaiiecoBCKOTo Kiaccudukatopa: Kak BeIOpaTh
MNOJIXOJAIIYI0O MOJENb JUIsi KOHKPETHOM 3ajaud (Hampumep, TrayCCOBCKHIA,
OEpHYJUTMEBBIN UM MHOTOYJICHHBIH ).

4. OnTumu3anys HauBHOTO OailecoBckoro kiaccupukarTopa: Kak ynydmursb
TOYHOCTb KJIACCU(IMKALIUY C TIOMOIIBIO PAa3IMYHBIX METO/I0B ONITHMHU3ALINH.

5. CpaBHEHUE C JApPYTUMHU alropuTMamu kiaccudukauuu: Kak HauBHBIN
0alieCOBCKUI KJIACCU(PUKATOP CPaBHUBAETCA C JAPYTUMHU aJITOPUTMaMH, TaKUMU
KaK Jloructuueckas perpeccusi, SVM unm nepeBo penieHui.

Tema 9 Metoabl 0e3rpagueHTHON ONTUMHM3ANUN: CIIYYANHBIN MOUCK,
hill climb, oT:kur, reHeTHYECKHUIA AJITOPUTM
ouHas — 6 4.
3a04yHas — 2 9ac

1. OcHOBHBIE TOHATHUS O0€3rPATUCHTHON ONTUMHU3AIUU:

[IpocTpancTBO MoOUCKa: 00JACTh BO3MOKHBIX 3HAYEHUH ISl TapaMeTPOB,
KOTOPbIE Mbl ONTUMHU3HPYEM.

[leneBass  dyHkuusg:  QyHKOMS,  3HAYEHHE  KOTOPOM  HYKHO
ONTUMHU3HUPOBATh (MUHUMHU3UPOBATH WM MAaKCUMH3UPOBATH).

['moOanbHBI ONTUMYM: TOYKAa B MPOCTPAHCTBE IOMCKA, I/€ liejieBas
(GYHKIUS TOCTUTaeT CBOETO HAMTYYILIEero 3HaYSHHUS.

JlokalbHBIM ONTHMYM: TOYKa, TJ€ LeJeBas (QYHKUMS JOCTUTAET
HAWJIy4ylIEro 3HaYEHUs B CBOEH OKPECTHOCTH.

CayyaiiHble IOMCKU: METOJIbI, KOTOPBIE CIIy4ailHBIM 00pa3oM BBIOMPAIOT
TOYKHU B IPOCTPAHCTBE MOMUCKA.

2. MeToapl 6e3rpaueHTHON ONTUMU3AIIUN:

CrnydaliHbI TOMCK: MPOCTEUIINNA METOJI, KOTOPBId BHIOMpPAET TOYKU B
IPOCTPAHCTBE IMOMCKA ClydailHbIM o0pazoM. OH He TpeOyeT HUKAKOM
uHpopMaMu O LEJIeBOM (PYHKIUU, HO MOXET OBbITh OYEHb MEIJICHHBIM H
Her () (PEKTUBHBIM.

Hill climbing (moabsem B ropy): airOpuT™M, KOTOPBIA U3 TEKYIICH TOUKH
NEepexXouT K OMKaiineil Touke, Tae 3HadeHue 1eneBoil ¢pyHkiuu aydme. OH
HE TapaHTUPYET HAXOXKJACHHE TJI00AJIBHOTO ONTHMYyMa, MOXET 3acTpATh B
JIOKaJIbHOM OITUMYME.

Omxur (simulated annealing): MeTO, BIOXHOBJIECHHBIN (PHU3NYECKUM
IIPOLIECCOM OTXKHUTa. AJTOPUTM JENaeT ClydaiHble Iard B IPOCTPAHCTBE
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MIOKCKA, C OMPEACTICHHON BEPOSATHOCTHIO MPUHUMAET YXYAIIAIONINE U3MEHEHUS,
4YTOOBI U30€KATh 3aCTPEBaHUS B JJOKAIBHOM ONTUMYME.

['eHeTHuYecKUil aNropuTM: BIIOXHOBJIEH SBOJIONUOHHBIM TpouieccoM. OH
UCIIOJIb3YeT "MOMYJSIIUIO" PEIICHUM, MPUMEHSET TE€HETUYECKUE OIepaTophbl
(KpOCCUHTOBEp U MyTallvsi) K pEIICHUSIM, YTOObI HAWTH JTyYIlIHeE.

3. [IpeumytiecTBa 1 HENOCTATKHU:

CnydallHBIH TIOMCK: TPOCT, HO HEIP(HEKTUBEH, HE TapaHTUPYET
HAXO0XJIEHUE ONTUMAIBHOTO PEIICHUSI.

Hill climbing: 6bicTpBIii, HO MOXKET 3aCTPATH B JIOKAITLHOM OTITUMYME.

Omxwur: Oojiee yCTOMYHMB K JIOKHBIM ONTHUMyMaM, HO MOXET OBITh
MeJIEHHBIM, TPeOyeT HACTPONKH MapaMeTpOB.

['eHeTHYeCKHUil aJITOPUTM: XOPOIIO CIPABISIETCS C CIOKHBIMH 3ajauaMu
ONTUMM3ALMU, MOKET HAWTU TJI00ANBHBIA ONTUMYM, HO TpeOyeT HaCTpOMKH
napamMeTpoOB U MOXKET ObITh ME/IJICHHBIM.

4. [IpumeHeHne MeTo10B O€3rpaiu€HTHON ONTUMU3AIINH:

OnTumuzanuss  CJIOXKHBIX  (DyHKIUWI: Hampumep, B  MaIlIMHHOU
ONTUMU3AIUH, T/I¢ GYHKIUSA TOTEPh MOXKET OBITh HeaU(DEepeHITUPYESMOH.

KomMOuHaTopHasi onTuMu3aiys: Hampumep, 3ajlada KOMMHUBOSKEpPa, TJIe
HE00XO0MMO HAWTH KpaTYalIIHii MMyTh MO BCEM TOPOJIaM.

[IpoexTupoBaHue: HampUMEpP, ONTUMHU3AIMS MAPAMETPOB B CHCTEMax
UCKYCCTBEHHOTO MHTEIIJICKTA.

JlaGoparopHasi pabora Ne 4: OnTuMH3aUMOHHbIE 32124 U UX
peumienusi. [log6op runepnapamMeTpoB ajJiropuTMa ¢ MOMOIILI0 METO/I0B
ONTUMM3AIUN

MeToabl 0e3rpajlueHTHOH ONTUMM3ALMHU
Jannas  nmabopatopHas paboTa  TMOCBAIIEHA U3YyYEHUIO  METOJIOB

Oe3rpaMeHTHON ONTHMM3ALUK, BKIIFOYas ciydaiHbiil mouck, meroxa "hill climb",
OT)KUT M TEHETHUYECKHUE aJrOpUTMBL. B XOJe BBINOJHEHHUS 3aJlaHW CTYJICHTHI
MO3HAKOMSATCS C OCHOBAaMH KaXKJOT0 METO/a, Pealu3yloT WX Ha IPaKTHKE W
cpaBHAT 3(P(EKTUBHOCTh PA3IUYHBIX MOJXO0JOB K onTuMmu3anuu. Pabota
HaIlpaBJICHA Ha Pa3BUTHE HABBIKOB MPOrPAMMHUPOBAHMS M aHAIN3a aJITOPUTMOB.

3aganme 1: CayyailHbIi MOUCK

Hean

HSY‘H/ITB METOI cnyqaﬁHoro INOHUCKa M €TI0 IMPUMCHCHUC IJId HAXOXACHUSA

KCTpeMyMa (PyHKIUU.

Onucanme
1. Boibepute Qynkuuio ans ontumuzauuu (Hanpumep, ( f(x) =
X2 - 4x + 4)).
2. PeasmsyiiTe anroput™ ciry4aiiHOTO ITOMCKA:
o ['enepupyiite ciyualinple 3HaueHUs ( X ) B 3aJaHHOM
JManasoHe.

o Brruncnsiite 3Hauenne QyHKIUU A5 Kaxa0ro (X ).
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o CoxpansiiiTe  Jnydiliee  HalJ€HHOE  3HAYEHHE U
COOTBETCTBYIOMIEE ( X ).
3. ITpoeaute 1000 urepanuii moucka.
4, [TocTpoiite rTpaduk 3aBUCUMOCTH 3HAYCHUU (YHKIUH OT

UTEPaALINH.

Oxupaemplil pe3yabTar

[Tonyuuts rpaduk u 3HaAYEGHHE, TMPU KOTOPOM (PYHKIUS JOCTHUTACT
MUHHAMYMA.

3aganue 2: Metoa "hill climb"

Hean

M3yuute wmetom "hill climb" wu ero mnpumeHeHWe I HAXOXKICHUS
JIOKAJILHOTO 3KCTpeMyMa (DyHKIIHH.

Onucanue

1.  Ucnonp3yiiTe Ty k€ QyHKLHIO, YTO U B 33AaHUU 1.
2. Peanuzyiite anroputm "hill climb":

o Haunure ¢ npon3BoibHOIO 3Ha4eHUs ( X ).

o Ha xaxmol urepanuu u3MeHsiTe ( X ) Ha HEOOJbIIOE
3nauyenue (Harmpumep, (\Delta x =0.1)).

o Ecin HoOBoe 3HaueHHWe (PyHKLIMHM MEHBIIE TEKYIIETo,
oOHoBUTE ( X ).

o [loBTOpSsKiTE MpoLEcC, MOKa HE JOCTUTHETE JIOKAIBHOTO
MUHHAMYMa.
3. [TocTpoiite rpaduk uamMeHeHus ( X ) ¥ 3HAYCHUN PyHKIUU.

Oxupaemblil pe3yabTar
[TomyunTs 3HaYeHHWE JOKAIBHOTO MHHUMyMa M TpaduK HM3MEHEHUS
(GyHKUIHU.
3aganme 3: Merox oT:KMra
Heanb
N3yunth METOA OTKHUra U €ro NpUMEHEHHUE JJI HaXO0XACHUS II100aIbHOTO
sKCTpeMyMma (PyHKIIUH.
Onucanne
1.  Ucnonb3yiiTe Ty € QPyHKILHIO, YTO U B MPEABIIYIIUX 3a/1aHUSAX.
2.  Peanusyiite anroput™m otTkura:
o Haunute ¢ mpou3BoJbHOTO 3HaueHUs ( X ) U HAYaJIbHOU
TEMIEPATYyPHI.
o Ha kaxxzio#1 utepanuu renepupyire HoBoe 3HaueHue ( x')
B OKPECTHOCTH TEKYyIIEro ( X ).
o Beruncnsiite pasnuity 3HaueHuit ¢pynkuuu ( \Delta f =
f(x") - f(x) ).
o Ecmu (\Delta f < 0 ), mepexomute x ( X' ); eciu ( \Delta f
\geq 0 ), mepexoanTe ¢ BEPOITHOCTHIO, 3aBUCSIIEH OT TEMITEPATYPHI.
o [TocTenenHo cHUXailTe TeMneparypy.
3. [TocTpoiiTe rpaduk W3MEHEHUS TEMIepaTypbl W 3HAYCHUU
byHKIUH.
Oxugaemblil pe3yabTar
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[TomyunTh 3Ha4YeHWE T1I00aTPHOTO MHHUMYyMa W TpaduK W3MEHECHHUS
byHKIUH.

3ananme 4: I'eHeTHUYECKHE AJITOPUTMBI

Heanb

MN3yuuTh TeHETUYECKUE ANTOPUTMBI U UX NPUMEHEHUE ISl HAXOXKICHUS
ONTHUMAaJIbHBIX PEIICHUM.

Omnucanue
1.  Hcnoae3yiite Ty € (PYHKIHIO, UYTO ¥ B IPEABLAYLIIUX 3aJaHUSX.
2. Peanm3yiiTe reHETUYECKUI aITOPUTM:

- CoznaiiTe HaYAJIBHYO MOMYJISLMUIO CIyYalHbIX 3HAYeHUH ( X ).
- Omnpenenute (QyHKIMIO TPUCITOCOOIEHHOCTH (HAmpuUMep, 3HAYCHHE
byHKIIH).
- PeanusyiiTe onepanuu cenekuun, KpOCCOBEPA U MyTaLlMH.
- TloBTOpsiiiTe mpoliecc Ha MPOTHKEHUH HECKOJIBKUX MOKOJIECHUH.
3. [TocTpoiiTe rpaduk U3MEHEHHs 3HA4YeHUH GYHKIUA TIO0
MTOKOJICHUSIM.
Oxupaemblii pe3yabTar
[Tony4yuTh 3HaYeHUE ONTUMYMA U TPpaPUK U3MEHEHUS (QYHKIIUH.
3akioueHue
B pesynbrate BbIMOIHEHUS J1a0OPATOPHOM pPabOTHI CTYIAEHTHI JOJDKHBI
OCBOUTH OCHOBHBIE METOJIbI O€3rpaJMeHTHON ONTUMHU3AINH, PEain30BaTh UX Ha
MPAaKTUKE W MPOAHAIM3UPOBAThH MOJYYCHHBIE PE3yNbTaThl. JTO MO3BOJIAT JIyUIIle
MOHATh TPHHIMIBI PabOThl aJTOPUTMOB W WX TMPUMEHECHHE B 3a7adax
OTITUMH3AIINH.

Bomnpocsr:
1. OnummTe OCHOBHBIE IPUHIIUIIBI O€3rpaJIMeHTHON oNTUMU3anuu. B uem
€€ OTJIMYME OT TPAJUEHTHOIO CIycKa?
2. Kakwe 3amauym MOXHO peliaTh C TMOMOIIBI0 O€3rpagueHTHOM
ontumuzanuu? [IpuBeanTe npuMepsl.
3. Kakue mnpeumymiecTBa W HEJOCTATKH y METOJOB O€3rpaJUueHTHON
ontumu3anuu? CpaBHUTE UX MEXIY COOOH.
4. Kak BpIOpaTh ONTHMAaIBHBIN METO OS3rpaueHTHON ONTUMHU3AINH IS
KOHKpeTHOH 3a1aun? Kakue (pakTopbl Hy>)KHO yYUTHIBAThH?
5. YTo Takoe MpoCTpaHCTBO Moucka U 1eneBas GpyHkiusa? Kak oHu cBs3aHbl
c 6e3rpaiueHTHON ONTUMHU3AIUCH?

TeMbl JOKIa0B U HAYYHBIX COOOIICHMIA:
1. Teopernueckrne OCHOBBI: YCJIOBUS CXOJAUMOCTH, KOMITJIEKCHOCTh

3a/1avmu.

2. I'ubpunnbie AITOPUTMBI: KOMOUWHAITUS METOJI0B
0e3rpaJueHTHON ONTMMHU3AIMM C METOJaMH, OCHOBAaHHBIMH Ha
TpaJlieHTe.

3. Ilporpammubie peasm3anuu: OMOTUOTEKH W WHCTPYMEHTHI IS
peanu3auyu MEeTOI0B Oe3rpaiMeHTHON ONTUMHU3AIIHH.
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Tema 10. Cucremsbl riayookoro o0ydyenusi Heiiponnbie cetu PaGora ¢
U300paKEeHUSIMH € IOMOIIBIO HEHPOHHBIX ceTeil. O0padoTKa TEKCTOB.

oyHas — 8 u.

3a04Has — 2 4ac

1. Cuctemsl r1y00OKOro OOy4eHHUS:
OcHOBBI I1y00KOTr0 00y4EeHHUS:

[TonsiTue uckycctBeHHbIX HelipoHHbIX ceTeil (MHC).

ApXHUTEKTypa HEHPOHHBIX CETEH: CIIOM, HEUPOHBI, PYHKIIMU aKTUBALIMH.

[Iponiecc oOydeHus HEHPOHHOHN ceTH: MpsMoe pacrpoctpanenue (forward
pass), oopatHoe pacripoctpanenue (backpropagation), rpaIMeHTHBIN CITyCK.

Tunel apxutekTyp: cBepTouHble HelpoHHble ceTH (CNN), peKkyppeHTHbIE
Heiponnsie cetu (RNN), pexypcuBHbie Heliponnbie cetu (RNN), aBTOIHKOIEPHI,
reHepaTUBHO-cocTs3aTeabHbIe ceT (GAN).

[IpeumyiecTBa ¥ HETOCTATKU TIIyOOKOTO O0yUYEHHUS:

B03MOXHOCTh peIlIEHHS CIOXKHBIX 3a7ad, T€ TPAAUIMOHHBIE METOIBI
MalIUHHOTO O0OYUEHHUSI HE CIIPABIISIOTCS.

TpebyroTcst 6obIe 00beMbl JAHHBIX I O0yUYCHUS.

MoryT ObITh "4epHBIMU SIIUKAMU'" - CII0KHO MOHSATH, KaK OHU paboTaloT.

[IpakTrueckoe npuMeHeHUE TITyOOKOro 00y4YeHUs:

Pacno3naBanue n300pakeHu.

O6paboTtka ectecTBeHHOTO s3bika (NLP).

MamuHHbBIN IEPEBOSI.

PexoMeH1aTeNbHbIE CUCTEMBI.

PobGoroTexHuka.

2. Heliponnsle ceTu:
Paznuunbie TUIIBI HEUPOHHBIX CETEM:

Mmuorocnoiiabie nepientponsl (MLP).

Caeprounsie HetipoHHbie ceTd (CNN) - a1 paboThl ¢ H300paKEHUSIMHU.

Pexyppentabie HelipoHHblie ceth (RNN) - mas paGoThl ¢ TEKCTOM H
MOCJIE0BATEIbHBIMU JAHHBIMU.

LSTM u GRU - cnemuaneapie Tunbl RNN 11 00paGoTKH JUTMHHBIX
OCJIeJOBAaTEJILHOCTEH.

OO0yueHne HEeHPOHHBIX CETEM:

MeTtoabl OINITUMU3ALIUU: rpaJUuECHTHBIN CITYCK, CTOXaCTUYECKUH
rpaguenTHbIi cyck (SGD), Adam, RMSprop.

Perynsapuzauus: L1, L2, Dropout.

['unepnapaMeTphl: KOJUYECTBO CIOEB, pa3Mep CJIOEB, GYHKIIUS aKTUBALIHH,
CKOPOCTb 00yYEHHS.

Buzyanuzanus u uHTepnperanus:

Kak noHsATh, 4TO NPOUCXOIUT BHYTPHU HEUPOHHOMN CETH.

MeTtoapl BU3yalIn3aluu aKTUBaLWi, TPaIu€HTOB, BECOB.

3. Pabora ¢ n300paskeHUs MU C TOMOIIbIO HEUPOHHBIX CETEeH:
Caeprounsie HelipoHHble ceTh (CNN):
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OcHOBHBIE Olepalun: CBEPTKA, MYJIUHT, HOJHOCBSI3HbBIE CIIOU.
Apxurextypsl: AlexNet, VGG, ResNet, Inception.
3agauu, pemaemsbie ¢ moMouibio CNN:
Knaccudukanuss wuzoOpakeHuid (Hampumep, paclio3HaBaHHWE KOIIEK M
cobak).
O6HapyxeHue OOBEKTOB (HAIpUMeEp, OMpejeeHHEe TOJIOKEHUS JIMI] Ha

boTo).

CermenTanus n300pakxeHuil (HarpuMep, BbIJCIEHUE OTACTbHBIX 00BEKTOB
Ha (oHe).

['enepupoBanne w300pakeHUN (HAMpUMeEp, CO3JAaHUE PEATUCTHIHBIX
U300paxXeHUI).

[IpeaBapurenbHas 00pabOTKa N300pAKEHHIA:
Hopmanu3zanusi, ayrMeHTanus, i3MEHEHUE pa3Mepa.
4. O6paboTKa TEKCTOB:
Pexyppenthbie Heliponnbie ceTu (RNN):
Kak  oOpabarbiBaTh  TEKCTBI,  KOTOpbIE  MPEACTABISAIOT  COOOM
MOCJIEA0BATEIBLHOCTH CJIOB.
LSTM u GRU - cnemnuansubie Tnel RNN m1st paGoThl ¢ T0ATOCPOYHOM
3aBUCHMOCTBIO B TEKCTE.
3anauu, pemaeMbie ¢ moMonibio RNN:
MamuHHbBIN IEPEBOSI.
Knaccuduxkanus TekcToB (Hanpumep, cram/He Cram).
I'enepanus Tekcra.
AHanu3 HacTpoeHu# (sentiment analysis).
[IpeaBapurtenbHas 00pabOTKa TEKCTOB:
Tokenuzauusi, JgeMMaTH3alMs, yJaJ€HUE  CTOM-CJIOB, BEKTOPHOE
npezacrasiaeaue cioB (Word2Vec, GloVe).

JlaGopaTtopnass padora Ne 5: Kuaccupukanusa u3o0OpaxkeHuil u
TpaHc(epHOoe 00yUeHune
Hannass  nmaGoparopHas paboTa  TOCBSIIIIEHA  WM3YYEHHUIO  METOOB
KJIacCU(pUKAIMU HW300paKEHUHW C HKCIOJIb30BAaHHEM TpaHCHEPHOTO OOydCHHUS.
CTyaeHTBI MMO3HAKOMSITCS ¢ OCHOBaMH Pa0OThl ¢ HEMPOHHBIMU CETSIMH, HAydaTCs
MPUMEHSTh TMPeNoOYUECHHBbIC MOJENU IJis PeIIeHHs 3adad Kiaccudukamuu, a
TaKK€ OCBOST TNPAKTUUECKHE HABBIKM PabOThl ¢ OHUOIMOTEKAMHU MAITUHHOIO
oOyuenus, takumu Kak TensorFlow u Keras. B xone BwImosiHeHUS 3amaHuit
CTYyJIEHThl OynyT palboTaTh C peaJbHBIMM HaOOpaMu JaHHBIX M OIEHUBATh
KaueCTBO CBOUX MOJIEJIEH.
3ananue 1: BBegenue B kiaaccupukanuio u3o0dpaskeHuit
1. N3yunTe OCHOBHBIC TOHSTHUS, CBA3aHHBIC C KJIACCH(pUKAIMEH
n3o00paxkenuii. OnpeaennuTe, 4To Takoe KiracCuPpuKaims, Kakue CyImecTByIOT
TUIIBI 33724 (OMHApHAs ¥ MHOTOKJIACCOBAs KJIacCU(DUKAITHS).
2. O3HakOMbTECH C  apXUTEKTYpaMH  HEWPOHHBIX  CETEW,
UCIONB3YeMbIMU IS Kiaccuukanuu uzoOpaxkenuit (Hampumep, CNN -
CBEPTOYHBIC HEUPOHHBIE CETH).
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3. Ilpouurtaiite 0 TpaHchepHOM OOYYEHUH U €r0 MPEUMYIIECTBAX.
OOBsicHUTE, KaK OHO TTIOMOTAET B 3aj1auax KiaccuuKauu n300pakeHu.
3ananme 2: IloaroroBka OKpysKeHust

1. VYcranosure HeoOxomumbie OmbOmmoreku: TensorFlow, Keras,
NumPy, Matplotlib.

2. pip install tensorflow keras numpy matplotlib

3.  Co3zpaiite BUpTyaJIbHOE OKPY>KEHUE ISl paOOThI HAJ| IPOEKTOM.
3apanme 3: 3arpy3ka u npegoOpadoTKa JaHHBIX
1.  Broibepute HaOOp HaHHBIX A KiIacCU(UKAIMU U300paKeHUM
(manpumep, CIFAR-10, MNIST wim coOCTBEHHBIN HAOOP TaHHBIX).
2. 3arpy3uTte 1aHHbIC U BBIMOJHUTE UX MPEaoOpadoTKYy:
o N3menute pazmep n300pakxeHuM.
o Hopmanu3zyiite nukcenu n3o0pa>keHuil.
o Paznenure paHHble Ha OOy4aroUlyl0 U TECTOBYIO
BBIOOPKH.

3ananue 4: Ucnosab30BaHue npeaody4eHHON MoxeIn
1. Bribepute mnpenoOyueHHyio wmonens (Hampumep, VGGI16,
ResNet50, InceptionV3) u3 oubnuoreku Keras.

2. 3arpy3ute Mojenab 0e3 BepxHero cios (kiaccudukartopa) u
no0aBbTE CBOM COOCTBEHHBIN Kilaccu(UKATOP.
3. OOyuunte MOAeNTb Ha CBOEM HAOOpEe MAaHHBIX, HCIIONb3YS

TpaHcepHoe oOyuenue. Hactpoiite mapameTpsl 00ydeHHs (KOJIUYECTBO
310X, pa3mep Oarya u T.1.).
3ananue S: Ouenka moaeun

1.  TIlocne 3aBepuieHUs 0Oy4eHHUs OIIEHUTE KaueCTBO MOJEIU Ha
TECTOBOM BBIOOPKE.

2. Hcnonb3yiiTe METpUKH, TaKWe KakK TOYHOCTh (accuracy),
nosiHoTa (recall) u F1-mepa 1151 o1ieHKu pOM3BOAUTETLHOCTH MOJIEIH.

3. [TocTpoiiTe rpaduku MOTepsr M TOYHOCTU JJIA OOydYaromiehd u
TECTOBOU BBIOOPOK.
3ananue 6: Buzyaaunszanus pe3yjabTaToB

1. BriGepute HECKONIBKO M300paKEHUN M3 TECTOBOW BHIOOPKU U
BU3YAJIM3UPYUTE UX C MIPEACKA3aHHBIMA METKaMHU.
2. [locTpoiiTe MaTpuily MyTaHUUbBl Uil aHaIW3a OUIMOOK
KJ1accu(ukanuu.
3akioueHue
1. Hanuimmre kpaTkuili oTyeT o NpojenaHHoN paboTe, B KOTOPOM
OTpa3uTe:
o enu u 3agaun 1abopaTOpHON PabOTHI.
o Hcronb30BaHHBIE METOBI U TOAXOMBI.
o Pe3ynpTaThl 1 BBIBOJBI 110 BBIIIOJIHEHHBIM 3aJaHUSIM.
o Bo3MOXHBIE yInydlIeHUs W JaJbHEUINNE HANpPaBICHUS
paboTHI.

Bomnpocsr:
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1. TlpumeHeHwe apXWUTEKTypbl HEHWPOHHBIX CceTel i paboTel ¢
HU300paKEHUSIMHU.
2. TexHosoruu nepenauyy 3HaHUN MEX]ly HEHPOHHBIMH CETSMU.

Tembl AOKJIAA0B U HAYYHBIX COOOILLIEHUI:

1. Ilpumenenue riyOOKoro oOyueHUs B 3ajadax CErMEHTAlUU
HKOHOMUYECKUX IrPa(UKOB.

2. M3yuenune MCoOIb30BaHUS T€HEPATUBHBIX cocTsa3aTenbHbix ceteil (GAN)
JUIS TeHepalluy n300pakeHn U yIydllleHus kauecTBa ¢ororpaduit

3. I'enepatuBHO-cocTs3arenbhbie ceTh (GAN)

4. Tpanchopmeps (Transformers):

. HoBasi apxuTekTypa HEHpPOHHOU ceTHU, KOTOpas Mo3BOJISET 3P(HEKTUBHO
o0pabaThIBaTh TEKCT.

5. O0yueHue ¢ NOJKPEIICHUEM:

Tema 11 OOydenme c¢ mnoakpemjeHueM Ilonsitua areHra, cpenbl,
COCTOSIHHSI, JeiicTBUH M Harpaabl. ®yHKIusi meHHocTu cocrosinmsa (Value
function) m ¢ynxkous kavecrBa naeiicrBusi (Q- funtion). OnTumuzanus
CTPATEeruy ¢ MOMOIIbI0 MAKCHUMM3alluM (PYHKIMI HEHHOCTH M KavecTBa. Q-
o0y4eHue.

ouHas — 8 4.
3a04Has — 2 Jac

1. OCHOBHBIE TTOHATHS:

ATEHT:CyIIHOCTh, IPUHUMAIOLIAs PEIICHUS B CPEIE.

Cpena: BHEITHUN MHP, C KOTOPBIM B3aMMOJIEVCTBYET arcHT.

Cocrosinue: nH(popMalus, ONUCHIBAIOIIAs TEKYIee IMOJIOKEHHWE areHTa B
cpene.

JleiicTBre: oneparys, BBIIIOJHAEMAsl ar€eHTOM B TEKYILIEM COCTOSIHUU.

Harpana: ckaisipHOE€ 3Ha4€HHE, KOTOPOE areHT IOJIy4aeT 3a BBINOJHEHUE
JEHCTBUS B JAHHOM cOCTOSTHMHM. OHa OTpa)kaeT 11eJeCO00pa3HOCTh ACUCTBUS IS
areHra.

2. OyHKIMH LIEHHOCTU U KayeCTBa:

@yukiuss 1neHHoctu cocrosiHus (Value function, V(s)): oueHuBaet
COCTOSIHUE S C TOYKM 3peHHs areHTa. OHa MpeAcTaBisieT cOOOW OXKHUIAEMYIO
CYMMapHYIO Harpajay, KOTOPYIO areHT MOJy4YWuT, HauhHas C COCTOSHHUS S U
UCIIOJIb3Ysl ONIPEACIICHHYIO CTPATETHIO.

dynkuus kavectBa aeiictBug (Q-function, Q(S, a)): oneHuBaeT mapy
"cocrosiHue - nerictpue” (S, 8). OHa npeacTaBIseT cO00H 0KHUIACMYIO CYMMAaPHYIO
Harpajy, KOTOPYIO areHT IOJIY4YUT, HAYMHAs C COCTOSHUSA S, BBIIOJIHSAS ACHCTBUE A
Y MOCJIENYIOIIME JIEVUCTBHUS B COOTBETCTBUU C OINPENICICHHON CTPATETUEN.

3. OnTuMu3anus CTpaTeruu:

Maxkcumuzanus (GyHKIUU [EHHOCTH: areHT CTPEMHTCS HaWTH CTpaTeruio,
KOTOpasi MaKCUMU3HUPYET QYHKIUIO IEHHOCTH JJIsI BCEX BO3MOXHBIX COCTOSTHUM.

Maxkcumuzanusa (QyHKIMH KadecTBa: areHT CTPEMHUTCS HAWTH CTpaTETHIo,
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KOTOpasi MAaKCUMU3UPYET (QYHKIIMIO KauyecTBa JJIsl BCEX BO3MOXKHBIX COCTOSIHUN U
JIEUCTBUM.
4, Q-o0yueHue:

Q-00yucHHe: alropuT™M, KOTOPBIA HCIONIB3YyeT QyHKIHI0 KadecTBa Q(S, a)
Jutst 00yueHus arenta. OH mociaeaoBaTesIbHO OOHOBIISET 3HaUeHUsT Q-PyHKIIMM Ha
OCHOBE OIIBITA, MOJYYEHHOTO areHTOM BO B3aMMOJICHCTBUM CO CPEIOH.

5. [punnunel Q-o0ydyeHus:

6. BapuanTter Q-o0yueHus:

SARSA (State-Action-Reward-State-Action): B otimuume ot Q-o0ydeHHs,
SARSA ucnonp3yeT TEKyIIyI0 CTPATETHIO JJIs BEIOOpA CIEMYIONIEro ISHCTBHS ' B
COCTOSIHUHU S'.

Deep Q-learning: ucmonp3yeT HEHpOHHBIE CETH AJIs ammpokcumarmu Q-
(GyHKUIHU.

Double Q-learning: wucmons3yer aBe Q-GOyHKIMH I CHIDKCHHS
NepeoleHKu 3HaueHu Q-hyHKuu.

7. [IpuMeHeHus 00y4YeHUs ¢ MOJAKPETICHUEM

HrpoBblie mpuiioKeHUs: UTpa B MIANIKY, I1axMatsl, GO.

PoGoroTexHuka: ynpapiieHrue poO0TaMu B TUHAMUYECKUX CPeJiax.

OuHAHCOBBIE MOJICIMPOBAHUE: ONTUMU3ALMS TOPTHEIS aKIIHi.

CucremMbl HCKYCCTBEHHOTO HWHTEJUIEKTA: pa3pabOTKa areHTOB C YMHBIM
MIOBE/ICHUEM.

JlabopaTopHass pabora Ne 6: PaGora ¢ TekcTaMH M MX BEKTOPHBIMU
NpeacTaBJIeHUsIMA

JlanHast nmabopatropHas paboTa TMOCBSIIIEHA U3YYEHUIO METOJ0B paldOThI C
TEKCTaMHU W UX BEKTOPHBIMHU MPEJCTABICHUSAMHU. B XOje BBIMOJHEHUS 3aJaHU
CTYJIEHThI TIO3HAKOMATCS C OCHOBHBIMHU KOHIETIIUSIMH 00pabOTKH €CTECTBEHHOTO
a3pika (NLP), a Takke Haydarcsi HMCHOJb30BaTh PA3JIUYHBIE AJITOPUTMBI IS
npeoOpa3oBaHus TEKCTOB B BeKTOpHbIe ¢Gopmbl. Pabora Bkiouaer B cels
MPAKTUYECKUE 3aJaHUsl, KOTOPbIE€ MOMOTYT 3aKpPENUTh TEOPETHUUYECKUE 3HAHUS U
Pa3BUTh HABBIKK PAOOTHI C TEKCTOBBIMU JAHHBIMH.

Hesan u 3axa4u 1a00paTOPHOH PadOTHI

1.  U3y4yutb OCHOBHBIE METOBI OOPAOOTKH TEKCTOB.

2. O3HAaKOMUTBCS C BEKTOPHBIMHU MPEACTABICHUSIMHU TEKCTOB.

3. Hayuutbcsi mnpuUMEHSATH aNrOpuTMbl sl MpeoOpa3oBaHUs
TEKCTOB B BEKTOPBI.

4.  IlpoecTu aHanM3 TEKCTOBBIX JIaHHBIX C HCIOJIb30BAHUEM

BEKTOPHBIX MPEACTABICHUI.
3ananme 1: [IpenBapuresibHasi 00padoOTKAa TEKCTOB
Hean
HayuuTbcst oummare ¥ MOJATOTaBIMBATH TEKCTOBBIE JaHHBIE IS
JnagbHeHIIe oO0paboTKH.
Onucanue
1. Bribepute HabOp TEKCTOBBIX JaHHBIX (HampUMep, CTaThHy,
OT3BIBBI, OJIOTH).
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2. Brinonuure crnenyronye maru:
o [IpuBeneHue TeKCcTa K HUKHEMY PETUCTDY.
o VY nanenue myHKTyalluH U CIIEUAIbHBIX CHMBOJIOB.
o Toxenuzanus (pazzeraeHue TeKCTa Ha OTJEIbHBIEC CIIOBA).
o VY nanenue crorn-cioB (Hampumep, "u", "B", "Ha").
o JleMmMaTu3anus WM CTEMMHUHT (IIPUBEICHUE CJIOB K MX

6azoBoii popme).
Oxugaemblil pe3yabTar
[ToaroroBneHHbI HAOOP TEKCTOB, TOTOBBIN K JadbHEUIIIEMY aHAIU3Y.
3ananue 2: Bekropu3anusi TEKCTOB

Hean
Hayuutbcst mpeoOpa3oBbIBaTh TEKCTHI B BEKTOPHBIC MPEACTABICHHUS.
Onucanue
1. Hcnonw3yiite Meron "memka cinoB" (Bag of Words) s
BEKTOPH3AIIMH TEKCTOB:
o CozpmaiiTe cloBapb BCEX YHHKAJIbHBIX CJOB B BalleM
Habope TEKCTOB.
o Jns Kakaoro TEKCcTa co3JaiTe BEKTOp, T Kaxaoe

3HAYCHUC COOTBCTCTBYCT KOJINYCCTBY BXO)KI[GHHﬁ CJIOBA U3 CJIOBApA.
2. [Mpumenute ™metonq TF-IDF  (Term  Frequency-Inverse
Document Frequency):

o Paccuuraiite TF-IDF nnag kakmoro cioBa B KaXIOM
TEKCTe.
o Co3paiiTe  BEKTOPHOE NPEACTABIECHHE HAa  OCHOBE

sHaueHuit TF-1DF.
Oxupaemblil pe3yabTar
BekTopHble mpencTaBieHHMs TEKCTOB B (opmare MarpHlbl, € CTPOKHU
COOTBETCTBYIOT TEKCTaM, a CTOJIOIBI - CJIOBaM M3 CIIOBapsL.
3ananue 3: Kilacrepu3anusi TeKCTOB

Heanb
Hayuutbcs  rpynnupoBaTb  TEKCTBI Ha  OCHOBE  MX  BEKTOPHBIX
MPEICTABJICHUM.
Onucanue
1. HUcnonw3yiite anroput™M K-cpegHux [ KilacTepusanuu
BEKTOPHBIX MTPEACTABICHUN TEKCTOB:
o Omnpenenute koanuecTBo kiactepos (k).
o IIpumenure anroput™m K-cpenHux K Balllel MaTpule
BEKTOPHBIX MTPEACTABICHUN.
o IIpoanamu3upyite TMOJYYEHHbIE KIACTEPbl M  UX
COJZIEp/KaHHUE.
2. Busyanusupyite pe3ynbTaTbl KJIaCTEPU3aLMU C ITOMOIIBIO

Mmetona t-SNE unu PCA.

OxupaemMbli pe3yabTar

I'pynmbsl  TEKCTOB, CrpYNIIMPOBAHHBIE 110 CXOXKECTH, W BU3yalIu3alus
KJIACTEPOB.
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3ananme 4: AHaIU3 pe3yJIbTATOB

Heanb

HayuuThcsi aHanu3uMpoBaTh U UHTEPIPETUPOBATH PE3YIbTAThl 00pPaOOTKH
TEKCTOB.

Omnucanue
1.  IlpoaHanu3upyiTe MOJYYCHHbIE BEKTOPHbIC MPEACTABICHUS U
KJIacTephI:
o Onpenenure, Kakue CJIOBa WJIM TEMbl HamoOoJjee
XapaKTEepHBI JI KaKIOTO KJIacTepa.
o OOcyante, HAaCKOJIBKO  XOPOIIO  TEKCTHl  ObUIH
CTPYIIUPOBAHBI.
2.  Hamummre oTYeT 0 MpojenanHol padboTe, BKIIOYAs:
o Omnucanne NCMOIb30BaHHBIX METO/IOB.
o Pe3ynbrarhl BEeKTOpU3aLKY U KIacTepU3alluu.
o BbIBO/IBI 0 KauecTBEe 00paOOTKH TEKCTOB.

Oxupaemblil pe3yabTar

Otuer, coneprkalyil aHaJIW3 U UHTEPIPETALUIO PE3YJIbTaTOB J1a00paTOPHOI
paboTHI.

3akiouenue

B xone BbIMoNHEHUs JaHHOM J1a0OpaTOpHOM pabOThl CTYJAEHTHI MOJIy4yaT
MPaKTUYECKUE HABBIKH PA0OTHI C TEKCTAMHU M UX BEKTOPHBIMH MPEACTABICHUSIMHU.
OcBoeHHble MeTOABl OOpPaOOTKM TEKCTOB W aHalM3a JaHHBIX IIOMOTYT B
JanbHEHIIeM HM3yYEeHUU U TMPUMEHEHHH TEXHOJIOTMM 0O0pabOTKM €CTECTBEHHOTO
A3BIKA.

Bomnpocsr:

OO6111e BOMpOCH:

1. Yto Ttakoe obydenue ¢ nogakperienueM (Reinforcement Learning)? B uem
€ro OCHOBHas unaes?

2. Kakue sneMeHTBl COCTaBISIOT CUCTEMY OOyuY€HHUsl C MOJKpEIuIeHueM?
OnuiuTe posiu are’Ta, Cpeibl, COCTOSIHUS, JEHCTBUS U Harpabl.

3. Uro Takoe ¢ynkiusa neHHoctu coctosuus (Value function)? Kak ona
CBSI3aHA C 0XKUJAEMOM Harpajou areura?

4. Yro Takoe ¢yHkuus kadectBa aedctBus (Q-function)? Yem oHa
OTIMYAETCS OT (YYHKIIUU IIECHHOCTH COCTOSIHUS?

5. Kak onTuMU3UpOBaTh CTPATETHIO areHTa ¢ TOMOIIBIO (DYHKITHI [IECHHOCTH
u kadectBa? Kakue KpuTepuun UCIONIB3YIOTCA 17151 OLIEHKH KauyecTBa CTPATETHU?

6. B yeMm 3axmirouaercs 3agadya oOydeHus ¢ nojkperieHuem? Kakyro 1iemnb
areHT MbITAeTCs JO0CTUYD B IIpoliecce 00yueHus?

7. Kakume THmbl 3a7ad MOXKHO pelIaTb C TIOMOIBI0 OOYYEeHHS C
nonkperuienueM? [lpuBeaure npuMepsi.

Q-o0yueHue:

1. Kak paboraer anropurm Q-o0yuyeHuss? Onummure ero maru u Gopmyiy
oOHoBieHUs Q-GyHKIUH.

2. Yrto Ttakoe ckopocTh oOydenus (o) u kodddurment ckuaku (y)? Kak onun
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BJIMSIIOT Ha mpoiiecc oOyueHus?

3. KakoBel mnpeumyimiectBa Q-oOydenusa? Kakue mnpoOiiembl pemaer Q-
oOyuenue?

4. Kakue Hemoctatkn y Q-o0yuenus? Korma Q-oOyueHne MoXeT OBITH
Hed(PheKTUBHBIM?

5. Yrto takoe SARSA? Yem SARSA otnunuaercst ot Q-o0yuenus?

6. Uro Takoe Deep Q-learning? Kaxk ucmonbs3yrorces Heliponnbie cetu B Deep
Q-learning?

JloTmoTHUTEIbHBIE BOTIPOCHI:

1. Yro Takoe mapkoBckoe cBoicTBO? Kak oOHO cBsizZaHO ¢ 0OydeHHEM C
NOJKpEIIEHUEM?

2. Kak MOXXHO pemuTh npobiieMy "MpOKISATHS pa3MepHOCTH" B OOyUEHUH C
MOAKPEIJIEHUEM?

3. Kakue MeTo bl MCTIOIB3YIOTCS ISl M3YYEHUSI MOJIETH Cpelibl B 00yUEeHUHU
C TIOJKPETIICHUEM?

4. Kakue erie alropuTMbl 00y4eHHUs ¢ OJKPEIUIEHUEM CYIIECTBYIOT KpOMeE
Q-o0yuenust? (HanpuMmep, aKTOp-KPUTHK, 00yUEHHE C MOJIEIIBIO)

5. KakoBbl NpHUHLHMIIBI HCHOJB30BaHUS OOYYEHHUS C TOJKPEIUIEHUEM B
KOHTEKCTE UCKYCCTBEHHOT'O UHTEJUIEKTA?

6. Kak oOyuyeHHe C MOAKPEIJICHMEM MOXET MPUMEHSTHCS IS PELICHHS
po0JIeM B pa3HbIX 00JIACTAX (MTPOBBIE MPUIIOKEHUS, POOOTOTEXHUKA, (PUHAHCHI)?

7. KakoBbl mepcreKTHBbl pa3BUTHS OoOydeHHs] ¢ noakperuieHuem? Kakwue
poOJIEMBI U HAIIPABJIEHUS UCCIEA0BAHUM aKTyalIbHbI B 3TOM oOnactu?

TeMbl JOKIaA0B U HAYYHBIX COOOIICHUI:
7. AKTEp-KpUTUK METO]Ibl B OOYUYEHHUH C MOAKPEIICHUEM.
Onucanue KOHLUENINUHA aKTOP-KPUTUK METOOB.
CpaBHEeHHME aKTOP-KPUTHUK METO/I0B ¢ Q-00ydeHueMm.
[IpuMepbl TPUMEHEHHS AKTOP-KPUTHK METOJIOB B PEaJIbHbBIX 3a/1a4ax.
8. O0yueHue ¢ MOJIENbI0 B O0YUCHUH C TTOAKPETICHUEM.
Onucanne KOHUENIUN 00yUYEHHS C MOJEIIBIO.
[TpeumyriecTBa U HEAOCTATKU OOYUEHUS C MOJIEIbIO.
[Tpumeps! UCT0NIb30BaHUS 00YUEHHSI C MOJIETIbIO B KOHKPETHBIX 3a/1a4yax.
9. [IlpoGnembl u HampaBiEHUS WCCIECIOBAaHUNH B OOYYEHHH C
MOJIKPETUICHUEM.
OOcyxneHue KIIYEBBIX TPoO0JeM U BBI30BOB B OOYYEHUH C
MOJIKPETUICHUEM.
AKTyanbHbIE HalpaBJIeHUs HcclieqoBaHui B oosnactu RL.
[lepcniekTuBBI pa3BUTHs O0YyUEHHUS C MOAKPEIUICHUEM B OyAyIIEM.
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Tema 12 I'my6okoe ooyuenue ¢ noakpemieaueM Deep Q-Networks,
Actor-critic st ypoBus s3xcnepthbiii: REINFORCE, A2C, PPO, DDPG
oyHas — 6 u.
3a04yHas — 2 4.

1. Deep Q-Networks (DQN):

Nnes: DQN wucnonp3yeT riaybokue HEHPOHHBIC CETH JJIS allpOKCUMAIIUU
Q-pynkumu. OTO mMO3BONSET MNPEACTaBIATh Q-QYHKIUMM 17 CIOXKHBIX U
MHOTOMEPHBIX COCTOSHUHM, YTO HE BCErJa BO3MOXKHO C TOMOIIBIO TaOJMUYHBIX
METO/IOB.

KinroueBbie TEXHOIOTUU:

OnpIT periedl mamsATH: XPAaHUT OIBIT areHTa M HUCHOJB3YeT €ero M
OOy4eHHMsI CETH, YTO JieJaeT o0yueHue 0oiee 3(hPEKTUBHBIM U yCTOWUYUBBIM.

[leneBble ceTH: MCHOJB3YIOTCS A cTaOWiau3auud OOydeHus H
MPEeIOTBPAICHUS JUBEPTECHIIUU CETH.

[TpeumymectBa: DQN mo3BosisieT 00ydaTh areHTOB B CIOXKHBIX Cpefax, Tae
KOJIMYECTBO COCTOSTHUUM CIIMIIKOM BEJIMKO i TaOMUYHOro mpencraBieHus Q-
byHKIHU.

Henocratku: oOyuenme DQN moxker OBITH MEUICHHBIM, a BBIOOD
aApPXUTEKTYPhI CETU MOXKET OBITH CIIOKHBIM.

2. Actor-Critic (AC):

Unes: AC-mMeToasl HCIIONB3YIOT JBAa KOMIIOHEHTa: "akTop" W "KpUTHK'.
"AKTOp" BBHIOMpAET NEUCTBUS, a "KPUTUK" OLIEHUBAET Kaue€CTBO BHIOOpA JEUCTBUS.
O0a KOMIIOHEHTA MPEACTaBICHbI [NTYOOKUMU HEHPOHHBIMU CETSIMHU.

KnroueBbie TEXHOIOTUU:

"AKkTOp" WUCHONB3yeT TMOJUTHUKY (CTpaTEruio), KOTOpas OIpeaenser
BEPOSITHOCTH BHIOOPA KAXKIOTO ACHCTBUS B COCTOSIHHH.

"Kputux" orneHuBaeT KauecTBO JCHCTBUH W OOHOBISET IMapaMeTphl
MOJINTUKH aKTOpa.

[TpeumymectBa: AC-metoasl oObrdHO oOydarorcst ObicTpee, ueM DQN, u
0oJee yCTOMYHBEI K IIIyMY.

HenmocraTku: MoryT OBITH O0JIee CIIOKHBI B peanu3amuu, uem DQN.

3. YpOoBEHB IKCIIEPTHBIN:

REINFORCE: ocHoBaH Ha rpaJIMEHTHOM CITyCKE M HCIOJIb3YeT OLEHKY
Harpaapl JUis OOHOBIEHUS TMONUTUKA. OH OCHOBaH Ha TEOPUU YCHIICHUS
rpaJfeHTa.

A2C (Advantage Actor-Critic): komounupyet unen REINFORCE u Actor-
Critic, ucnomp3ys MPEUMYIIECTBO )i YCKOPEHUST O0yUYCHHSI.

PPO (Proximal Policy Optimization): ocHoBaH Ha wujaee OrpaHUYCHMS
W3MCHEHUN TIOJUTUKA TIpU OOHOBJEHWHM, 4YTO JelaeT oOydeHue Ooiee
CTaOWIIbHBIM.

DDPG (Deep Deterministic Policy Gradient): pacmmpser A2C s
HEMPEPHIBHBIX ~ MPOCTPAHCTB  JICUCTBHUM, UCIHOJB3YS JACTEPMHUHHUPOBAHHYIO
MOJINTUKY U KPUTHKA C TITYOOKHMH HEUPOHHBIMU CETSIMH.

4. IlpenMy1iecTBa U HEAOCTATKH:
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[TpeumymiectBa: rirybokoe 00y4eHHE C MOAKPEIIICHHEM MO3BOJISIET PEIIaTh
OoJee CI0XKHBIC 3a]a4i, YeM TPaIUIIMOHHBIE MeTO B! RL.

Henocratku: o0yueHue MOXKET OBITh MEIJICHHBIM M TPeOOBaTh OOJBIIIOTO
KOJIMYECTBA TAHHBIX. BBIOOP apXUTEKTYpPHI CETH MOKET OBITH CIIOKHBIM.

5. [Ipumepsl IPUMEHEHHS:

Hrpossie nmpunokenus: DeepMind's AlphaGo, AlphaStar, u npyrue.

PobGoToTexHuKa: yrpaBieHre poOOTaMi B TUHAMHYECKHUX Cpejiax.

duHaHCOBOE MOACTUPOBAHUE: ONITUMHU3ALIMS TOPTRENS aKIU.

CuctemMbl HMCKYCCTBEHHOTO HWHTEIJIEKTa: pa3paboTKa YMHBIX areHTOB C
YMHBIM TIOBEICHHEM.

6. HanpaBnenus uccieqoBaHmii:

Pa3zpaboTtka 6onee 3¢h(HEKTUBHBIX ANTOPUTMOB M METOAOB OOYYCHHS IS
r1yOOKOro 0Oy4eHUs ¢ MOJKPETIICHUEM.

Pa3paboTka HOBBIX apXUTEKTyp HEUPOHHBIX CeTell Mt OOy4deHus ¢
MOJIKPETICHUEM.

[Ipumenenue riIyOOKOro OOYy4YeHHS C TOAKPEIUICHUEM JJisi PEIICHUS
peabHBIX 33/1a4 B Pa3HbIX 00JIACTSX.

JlaGopaTopnas pabdora Ne 7: Ilpumenenue Q-Networks ajs pemenust
NPOCTHIX OKPYKEHUM

JlanHast yabopaTopHasi paboTa TMOCBSIIEHA HW3YYEHUIO TpUMEHEHUs Q-
Networks (Q-oOy4yeHune C HCHOIB30BAaHUEM HEUPOHHBIX CETEH) IJISl PEIICHHUS
MPOCTHIX 337a4 B 00J1aCTH 00yUYEHUS ¢ MOAKpEIUIeHHeM. B xoz1e paboThl CTyI€HThI
MO3HAKOMATCS ¢ OcHOBaMH (Q-00yueHus, peanu3yroT Q-Network mis mpocTeix
okpyxeHul, Takux kak CartPole 1 MountainCar, u npoaHaqu3UpyIOT pPe3yJabTaThl
paboThI AJITOPUTMA.

Hesan padoTsl

1. N3yuute Teopermyeckue OCHOBBI Q-00ydeHHST H  €ro
MPUMEHEHUE B IPOCTHIX OKPY>KEHHUSIX.

2. PeaimmzoBate Q-Network ¢ wucnonab3oBaHueM OHOIMOTEKH
TensorFlow nmu PyTorch.

3. IlporectupoBaTh ajNrOpUTM HA TMPOCTHIX  3agadax W

MIPOAHATTU3UPOBATH €ro 3(HPEKTUBHOCTS.
Oo0opynoBaHune U MPOrpaMMHoOe odecrevYeHmne

. Kommnbtotep ¢ ycranoienno OC Windows, Linux wiu
macQOS.

. Python Bepcuu 3.6 wiu Bble.

. bubmuorexn: NumPy, Matplotlib, TensorFlow wmu PyTorch,
OpenAl Gym.
3aganus
3aganme 1: U3yuenune ocHoB Q-00y4eHus

1. [Ipountaiite marepuansl mo Q-o0y4ueHUI0, BKIIOYAsi OCHOBHBIC
HOHATHSA, TaKue Kak Q-Tabnuna, PyHKINS HEHHOCTH, €-KaJHAst CTPATETHsl.

2. Onummrte, kKak Q-o0ydueHHE MOXKET OBITh HMCIOIB30BAHO MJIS

pemeHns 3a1a4 B IPOCTBIX OKPYKECHUAX.
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3ananue 2: YCTaHOBKA OKPYXKEHUS

1. VYcTraHoBuTE HEOOXOAUMBIE OMOINOTEKH:
2. pip install numpy matplotlib tensorflow gym
3. IIpoBepbTe, YTO BCe OMOIMOTEKHM YCTAHOBJICHBI KOPPEKTHO,

3aIlyCTUB IPOCTOM CKPHUIIT, KOTOPHIA HMIIOPTHPYET HX.
3aganue 3: Peaamsamus Q-Network

1. Cosnaiite kiace st Q-Network, KOTOpbIii Oy1eT BKIIOYATh:

o NHnnmanm3anuio HEMPOHHOU CETH.

o Meton ans  OOHOBIEHHST BECOB CETH Ha OCHOBE
NOJIYYEHHBIX Harpasi.

o Meton nnsi BbIOOpa JACHCTBHSI Ha OCHOBE €-)KaJHOU
CTpaTEruHu.
2. Ucnonpzyitite Oubmmorexky TensorFlow wunu PyTorch nns

peain3anuy HEMPOHHOM CETH.
3ananue 4: O0yuyenue na npumepe CartPole
1. Nmnoptupyiite cpeny CartPole uz OpenAl Gym:

2. import gym
3. env = gym.make('CartPole-v1’)
4.  PeanusyiiTe UK 00y4eHMsI, KOTOPBIM Oy/IeT BKIIOYATh:

o MHnnpanm3anmio COCTOSHUS.

o Br16op neticTBus ¢ momompio Q-Network.

o BeimonHeHne  OEWCTBUA M TOJYYEHHE  HOBOU
uH(popmanuu (Harpaaa, HOBO€ COCTOSIHUE).

o O6noBnenne Q-Network Ha OCHOBE MOJIYyYEHHOU
uH(popManuu.
S. 3anycTuTe OOy4YeHHE U COXPAHUTE PeE3yibTaThl (Hampumep,

KOJIMYECTBO YCIEIIHBIX IMMH30/I0B).
3ananue 5: AHau3 pe3y/ibTATOB
1. [TocTpoiiTe rpaduk, TMOKa3bIBAIONIMN HW3MEHEHUE CpEIHEen
Harpajbl Mo AMU30aM.
2. [Ipoananu3upyiite, Kak wu3MeHsuiach d(dexkTuBHOCTh Q-
Network B mporiecce 00yueHHsI.
3. [TonpoOyiiTe W3MEHUTH MapaMeTphl OOy4eHHS (HarpuMmep,
CKOPOCTh OOYUYCHHMS, pa3Mep €) U MPOAHAIM3UPYHTE, KaK 3TO MOBJIMIO HA
PE3YIbTaTHI.
3ananme 6: [Ipumenenue Ha apyroii 3axade (MountainCar)
1.  TloBTopuTe mpouecc o0yueHus, ucnoib3ys cpeay MountainCar.
2. CpaBHuTE pe3ysbTaThl C MPEABIAYIINM 3aJaHUEM M CIIEJIalTe
BBIBOJIbI O TOM, KaK pa3Hble OKPYKEHUS BIHUAIOT Ha o0yueHne Q-Network.
3akioueHue
B xone naGopaTtopHoil pabOThI CTYJEHTHI U3y4aT OCHOBHBIC TMPHUHITUIBI Q-
OOy4eHHs M €ro NpPUMEHEHHE IJisi PEIICHHUs 3a7ad B TMPOCTBHIX OKPYKCHHSIX.
Peanuzammst Q-Network ¥ aHanmu3 MOMy4YEHHBIX PE3yJbTaTOB TOMOTYT JIy4YIlle
MOHSATH, KaK paboTaeT 00y4eHHE C MOAKPEIUICHHEM U KaK €ro MOKHO TPUMEHSTH B
pa3TUYHBIX 337a9ax.
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Bormpocsr:

1. Kak MOXHO HCHNONB30BaTh METOAbl TJIYOOKOTO OOy4YeHHs C
MOJKPETUICHUEM JIJIs1 pEIlIeHUs 3a/1a4 ¢ HEMOJIHOM nH(popManrein?

2. Kak M0xHO 00y4aThb areHTOB B MHOTIOAar€HTHBIX CpeJax C MOMOIIbIO
rIIyOOKOro 00yUYeHHUs ¢ MOAKPEIICHHEM?

3. Kakue HampaBieHUs HCCIEOBaHUS aKTyaldbHbl B OOJACTH TIIyOOKOIO
o0yueHusl C MOAKpeIIeHuEM?

4. Kak MOXHO HCIOJIb30BaTh TIyOOKO€ OOy4YeHHE C TMOAKPEIUICHUEM IS
pa3pabOTKU YMHBIX areHTOB C YMHBIM MOBEJCHHEM?

Tembl TOKIa0B U HAYYIHBIX COOOTIICHMIA:

1. becctoumocTHas ~ onTUMHM3alMA:  METOJAbI  OOy4YeHUS C
MOJIKPEIUIEHUEM, KOTOPBhIE HE HCIOJNB3YIOT (PYHKIUMIO IIEHHOCTH WIH
KauecTBa (HapuMep, MOJTUTUYHAS ONITUMHU3ALIHS).

2. OOyueHne ¢ MHOTOAareHTHbIM B3aMMOJICUCTBUEM: OOY4YEHHUE C
MOJKPEIUIEHHEM JUIsl CHCTeM C HECKOJbKMMH areHTaMu, KOTOphIe
B3aMMOJICUCTBYIOT JIPYT C IPYTOM.

3. OOydenue ¢ HemojgHOM  wuHpoOpMmaluel: oOydeHue ¢
MOJIKPETUICHHUEM, T7/I€ areHT HE UMEET MOJHON MH(pOpMAIIUU O CpeIe.

2. MeToanyeckue peKOMeHAAIUM 10 OPraHU3aluu 00pa3oBaTeIbHOI0
nmpouecca 1mno JMcuuIvinae (MoayJir)

2.1. Metoauueckue peKOMEH IalNK MeJarorndeckuM paboTHUKaM
NuctutyTa 1 (Unn) aunaM, npuBiiekaeMbiM NHCTUTYTOM K peain3aluu
o0pa3oBaTeNIbHBIX MTPOTPAMM Ha UHBIX YCITOBHUIX

2.1.1. MeTonudeckre peKOMEHAAIMH 110 TIPOBEJACHUIO JICKITUH 1
MIPAKTUYECKUX 3aHIATUN

OcoOeHHOCTh TMpenogaBaHus TEOPETUYECKON YaCTH JAUCUUIUIMHBI (MOIYJIS)
3aKJIIOYAeTCSl B IIUPOKOM HCIIONH30BAHUHM  OOIIEAMIAKTUIECKUX METOJIOB
oOy4eHHs, OCHOBHBIM W3 KOTOPBIX JIOJKEH OBITh BBIOpAaH METOJl YCTHOTO
U3TIOKEHUsT y4yeOHOro matepuana. Bce JeKIMM MODKHBI OBITH HANpaBlEHBI Ha
(byHIaMEHTAJIbHYIO TOJITOTOBKY OOY4YalOMIMXCs, 00ECIEeUUBAIOLIYIO NadbHEHITYIO
MPAKTHYECKYIO0 HAIPaBJICHHOCTh OOYYEHHS 1O COOTBETCTBYIOIIEMY MpPOQHIIO.
[TooToMy B HUX OCHOBHOHM ymop clefyeT AeliaTh Ha COOOIIeHHe 00ydarommMces
CHELMANBbHBIX 3HAHUM, 3amac KOTOPHIX HEOOXOIUM MJi PELICHUS Pa3IUYHBIX
npo0eM, BO3HHKAIOIMIUX Kak B TMporecce OOydeHus, Tak U B Oymymiei
NPAKTHYECKOH IEATEIbHOCTH B YCIOBUSX PHIHOYHOM SKOHOMHUKH.

B mpouecce npoBeneHus JEKUMHA, HapsIy C METOJAOM MOHOJOTHYECKOTO
U3JIOKEHUSI MaTepuana, HeoOXOJUMO HCIOJb30BaTh METOJ PACCYKIAOILIErO
(mpoGnemHoro) usnoxkenus. [loaromy nenarormueckum pabotaukam MHCTUTYTA U
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(unmm) nuaMm, TpuBIeKaeMbIM HMHCTHUTYyTOM K peanu3anuu 00pa3oBaTeIbHBIX
mporpaMM Ha MHBIX YyCIOBUAX (Jamee — TmeAarormuyeckuil  pabOTHHK,
nejjarornyeckue pabOTHUKM) Ba)XXHO Ha JIGKIMAX AaKTUBHO oOpamiarbes K
ayJIMTOpPUH, KaK B IPOIECCe CO3AaHUs MPOOJIEMHBIX CUTyallud U QOPMYIUPOBKU
npo0seM, Tak U B IOUCKE MyTeH UX pa3peleHus.

Oc00EHHOCTBIO TIPENOJaBaHUs TPAKTUYECKON YacTH SIBIIETCS MPOBEJICHHE
MPAaKTUYECKUX 3aHSATUA C TPUMEHEHHMEM METOAOB IOKa3a, COBMECTHOIO
BBINIOJIHEHUA (3aJaHUM) YIPaKHEHH, aKTUBHOIO TPYIIIOBOIO B3aUMOJIECHCTBUS.
Ha mnpakTHyeckux 3aHATUSAX LEaecooOpa3HO OpraHu30BBIBaTH CEMHHAphl -
JMCKYCCHUH, JEJIOBBIE UTPBI C Pa300pOM KOHKPETHBIX MPAKTUYECKUX CUTyaluH.

[IpakTiueckue 3aHATHS HEOOXOAMMO CTPOUTH, MCXOJ M3 MOTPEOHOCTEH,
YMEHUS peliaTh THIOBBIC W TBOPYECKHE 3amauu Oymaymend mnpodecCHnoHaTbHON
NEATEIbHOCTH C HCIOJb30BAHUEM DJIEKTPOHHO-BBIUMCIUTEIBHOW W APYrou
TEXHUKHU.

Llenpto mnpoBeAeHHUs MPAKTUYECKUX 3aHATUNA SBISETCS  YIUIyOJieHue
TEOPETUUYECKUX 3HAHMM, (OpMUpOBaHHE y OOYYAIOIIMXCS YMEHUH CBOOOIHO
OIIEpUPOBATh MMM, IPUMEHATH TECOPHUIO K PEIICHHUIO NMPAKTUYECKHUX 3a1ay, U B
LIEJIOM Pa3BUBATh TBOPUYECKOE MPO(HECCHOHATBHOE MBIIIUIEHUN 00YYarOIIHUXCsl.

Jigs  yriyOneHuss TEOpEeTUYECKUX 3HAHUM  CcIeayeT  OCYUIECTBIIATH
OpPUEHTALMIO OOYyYaIoLUXCd HAa CAMOCTOATEIbHOE W3YYEHHE JONOJHUTEIbHOM
JUTEpaTyphl, UX ydacThue B HaydyHoul pabote, BeinosHenue HUP otnenbHbIMU,
Han0oJIee MOArOTOBJIEHHBIMU 00yYarOIIMMHUCS.

JUIst TOCTUXKEHUS BOCIIUTATENbHBIX LIeJIeH YUeOHbIX 3aHATHH HEOOX0IMMO B
MOJIHOM Mepe HCIOJIb30BaTh BO3MOXKHOCTH COJEPKAHMS JUCLUUILIMHBI (MOAYJIs),
JUYHBIA MpUMEp TMEeNarornyeckoro pabOTHUKA, WHIWBUAYAIbHBIM TOIXOI K
oOyyaromumcsi B 00pa3oBaTeIbHOM MpolLiecce.

2.1.2. MeToandeckre peKOMEHIAIMHU 110 TPOBEAECHUIO NHTEPAKTUBHBIX
3aHATUI

OcBoeHME AMCUMIUIMHBI (MOAYJS) MpPEANoJiaraeT MCMHOJIb30BAaHUE Kak
TPaJAMLMOHHBIX  (JEKUWHA, MPAKTUYECKUX 3aHATHM C  HCIOJIb30BAaHUEM
METOJMYECKUX MaTepHalioB), TaK U HWHHOBAIIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTUI C HCHOJb30BAHMEM B Y4eOHOM IpollecCeé HHTEPAKTUBHBIX (PopM
IIPOBEICHUS 3aHITUH.

WNuTtepakTuBHOE 00ydeHHME — 3TO cHenuanbHas ¢GopMa OpraHU3alUU
MO3HABATENIbHON JAesTenbHOCTH. OHa MojApa3syMeBaeT BIIOJIHE KOHKPETHbIE U
nporHozupyemble 1enu. Lleab cocTouT B co3laHud KOM(OPTHBIX YCIOBUUH
oOy4eHHMsI, MPU KOTOPBIX OOYyYAIOLIMHCA YYBCTBYET CBOKO YCIEIIHOCTH, CBOO
WHTEJUIEKTYaJIbHYI0 COCTOSITENIBHOCTD, YTO JIEJNAET MPOAYKTUBHBIM CaM HPOLECC
oOy4eHMs, NaTh 3HAHWS W HaBBIKW, a TaKXKe co3darh 0a3y njsi paboOTHI IO
pelIeHunI0 POoOIIeM MOCIIe TOro, Kak 00ydeHHe 3aKOHUUTCS.

JlpyruMu clioBaMH, HWHTEPAaKTUBHOE OOy4YeHHE — JTO, MPEXIE BCETO,
JMAJIOTOBOE 00y4YeHHE, B X0/1¢ KOTOPOT'O OCYIIECTBIIACTCS B3aUMOICHCTBIE MEKIY
00y4aroIuMCcs U MeJaroruueckuM paboTHHUKOM, MEXIY CAMHUMH 00YYarOIIMMHUCH.
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3amauaMy HHTEPAKTUBHBIX (POPM OOYUIECHUS SBIISIOTCS:

— npoOyxaeHrue y OoOydaronuxcsi HHTepeca K H3YyYEHHUIO JUCHUILTUHBI
(Momymns);

— 3¢ (}eKTHBHOE YCBOCHHE YUeOHOT'0 MaTepHalia;

— CaMOCTOSATENIbHBIN MOUCK O0YUYaIOIIMMUCS MyTEH W BapUAHTOB PELICHUS
MOCTaBJICHHOW 3amau (BBIOOpP OJHOTO U3 NPEIJIOKEHHBIX BApUAHTOB WIU
HaXOXKJeHUE COOCTBEHHOIO BapUaHTa U 000CHOBAHUE PEIICHHUS );

— YCTAHOBJICHHE B3aMMOJICUCTBUS MEXAy oOydarouumucs, oOydeHue
paboTath B KOMaHE, MPOSBIATH TEPIUMOCTh K JHO0OM TOUYKE 3peHHs], YBaXKaTb
paBo KaXJ0ro Ha CBOOOJY CIIOBA, yBaXkKaTh €r0 JOCTOMHCTBA;

— (popmupoBanue y 00ydaromuxcss MHEHUS U OTHOIIICHUS;

— (hopmupoBaHUE KU3HEHHBIX U IPO(ECCUOHATFHBIX HABBIKOB,

— BBIXOJ] HA YPOBEHb OCO3HAHHOW KOMIIETEHTHOCTH 00YyYaroerocs.

[Ipu wucnosib30BaHUM HWHTEPAKTUBHBIX (GOPM pOJib MEAArOruYecKoro
pabOTHUKA PE3KO MEHSETCS, MepecTaéT ObITh IIEHTPAIbHOM, OH JIMIIb PETYIUPYET
IPOLIECC ¥ 3aHUMAETCs €ro o01Iel opraHu3alueil, ToTOBUT 3apaHee HEOOXOIUMBbIE
3aJaHus U POPMYIUPYET BOMPOCHI WM TEMBI Ui OOCYXKACHHS B TpyIax, AaéT
KOHCYJIbTAIlMHM, KOHTPOJMPYET BpeMs M TMOPSAJOK BBINOJHEHUS HAMEYEHHOTO
IlaHa. YYacTHUKM OOpamaroTcsd K COLUMAIbHOMY OIBITY — COOCTBEHHOMY U
JIPYTUX JIOACH, MPU ATOM UM MPUXOIUTCS BCTYMATh B KOMMYHHUKAIHIO APYT C
JIpYyroM, COBMECTHO peIlaTh MOCTABJICHHBIC 3a7aud, MPEeOof0eBaTh KOH(MIMKTHI,
HaXOAHUTh OOIIME TOYKU COMMPUKOCHOBEHUS, HITH HA KOMIIPOMHUCCHI.

Cnenyer oOpaTuTh BHUMaHHME Ha TO, YTO B XOJI€ TOJATOTOBKHM 3aHATHUS Ha
OCHOBE HWHTEPAKTUBHBIX (OpM OOYyYEeHHS TMepe]] MeJaroru4ecKuM paOOTHUKOM
CTOUT BONPOC HE TOJBKO B BBIOOpEe HamOosiee Ah(HEKTUBHON M MOAXOMISIICH
(dbopMbl 00yueHuUs ISl U3YYEHUsSI KOHKPETHOM TEMBbI, @ OTKPHIBAETCSI BO3MOKHOCTD
coyeTaTb HECKOJIbKO METOAOB OOy4YeHUs [Uisi peleHus MpoOieMsl, 4To,
HECOMHEHHO,  CIIOCOOCTBYET  JIydlllEMy  OCMBICJICHHIO  OOYy4aroU[uXcs.
[TpencraBisiercs nenecooOpasHbIM paccCMOTPETh HEOOXOIUMOCTh MCHOIb30BAaHUS
pa3HbIX MHTEPAKTUBHBIX (POPM O0yUEHHUS JIsl PELICHUS TOCTABICHHOM 3a1a4u.

[TpuHIUTIEI paOOTH HA HTEPAKTUBHOM 3aHSTHH:

—3aHATHE — HE JIEKI[Us, a 00111ast paboTa;

—BCE€ YYAaCTHHMKHM PaBHbl HE3aBHCHMMO OT BO3pacTa, COIMAJIbHOIO CTaTyca,
OTBITa, MEeCTa pabOTHI,

—Ka)XIbli YYaCTHUK HMMEET IpaBO Ha COOCTBEHHOE MHEHHE IO JII00OMY
BOIIPOCY;

—HET MecCTa TPSIMOW KPUTUKE JTUYHOCTH (TIOJBEPTHYTHCS KPUTHKE MOXKET
TOJIBKO HJIES);

—BCE€ CKa3aHHOE Ha 3aHATUU — HE PYKOBOJCTBO K JAEMCTBHIO, a MH(pOpMALIUS
K Pa3MBIITUICHHIO.

AJTOpPUTM NPOBEICHNS UHTEPAKTUBHOTO 3aHSATHS:

1. ITonroToBKa 3aHATHSL.

[leparoruyeckuid  paOOTHUK MPOU3BOAMT TOJOOP TEMbI, CHUTYaIHH,
onpejneneHre AepUHUIUN (BCE TEPMHUHBI, MOHATUS M T.A. JIOJDKHBI OBIThH
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OJIMHAKOBO TIOHSATHI BCEMH OOYYAIOMUMHCS), TOAO00p KOHKPETHOW (OpPMBI
WHTEPAKTUBHOIO 3aHATHA, KOTOpas MOXKeT ObITh A(PPEeKTUBHOU i pabOThI C
JTAHHOW TEMOW B IAHHOM T'PYIIIIE.

[Ipu pa3paboTke UHTEPAKTUBHOTO 3aHATHUS PEKOMEHIyeM OoOpaTUTh 0co0oe
BHUMAaHUE HA CIIEIYIOIINE MOMEHTHI:

1) YyacTHuKU 3aHATHUS, BEIOOD TEMBI:

— BO3PAcT YYaCTHUKOB, UX UHTEPECHI, OyIyIIasi CIeIUaIbHOCTD;

— BPEMEHHbBIC PAMKU MIPOBECHUS 3aHATHSI;

— MPOBOAMIINCH JIU 3aHATHUS 110 ATOW TeME B JaHHOU y4eOHOU TpyIIie paHee;

— 3aUHTEPECOBAHHOCTD TPYIIIbI B TAHHOM 3aHSATHH.

2) IlepedyeHb HEOOXOAUMBIX YCITOBHUIA:

— JIOJIKHA OBITh YETKO ONpE/IeNICHA 11eJ1b 3aHATHS;

— NMOATOTOBJIEHBI Pa3/IATOYHBIE MATEPUAIIBL;

— 00ecIedYeHo TeXHUUeCKoe 000pyI0BaHHUE;

— 0003HaYEeHBI YUACTHUKH;

— ONPEAEIECHBI OCHOBHBIE BOITPOCHI, UX MOCIEA0BATEIHHOCTb;

— N0/1I00paHbl MPAKTUYECKUE TPUMEPHI U3 KU3HH.

3) Uto 10mKHO OBITH MPY MOATOTOBKE KaXKOTO 3aHATHUS:

— YTOYHEHHE MPOOIIEM, KOTOPBIE MPEICTOUT PEIITUTh;

— 0003Ha4YEeHUE EPCIEKTUBI peain3aliy MOJTyYeHHBIX 3HAHUIT;

— OIpE/IeNIEHNE MPaKTUYECKOro Oyoka (4eM rpynmna OyJeT 3aHMMaTbCsl Ha
3aHATHHN).

4) PaznaTouHble MaTepUabl:

— OporpamMma 3aHsTus;

— MaTtepual J0HKEeH ObITh CTPYKTYPUPOBaH;

— UCIOJIb30BaHUE TPaPUKOB, UILTIOCTPALINM, CXEM, CHMBOJIOB.

2. Berymnnenue.

Coo0111eHre TeMBbI | 11e7T1 3aHSTHS.

— YYaCTHUKU 3HAKOMSITCS C MpejiaraeMod CUTyalHeu, ¢ mpoOieMoii, Haj
pEIIeHHEeM KOTOPOM MM TPENCTOMT paboTarh, a TaKXKE C IEIbI0, KOTOPYIO UM
HY>KHO JIOCTUYb;

— TeJarorudeckuii paboTHUK HWHGOPMHUPYET YYACTHUKOB O PAMOYHBIX
YCIIOBUSIX, TIpaBUiIaX pabOThI B TPYIINE, JA€T YETKUE WHCTPYKIIMU O TOM, B KAKHX
npejenax y4aCTHUKU MOTYT JeHCTBOBATh Ha 3aHSATUH,

— MpU HEOOXOJMMOCTH HY)XKHO NPEJACTaBUTh YYACTHHKOB (B Clydae, €CiIH
3aHSTHE MEXTPYIIOBOE);

— JIOOMThCA OJIHO3HAYHOTO CEMAHTHYECKOr0 TOHUMAHHS TEPMHUHOB,
MOHATUN U T.I. JJis 3TOro ¢ MOMOIIBIO BOMPOCOB M OTBETOB CIEAYET YTOUHUTH
ITOHSTUHHBIN armapar, pabouue OIIpELICIICHUS U3y4yaeMoun TEMBI.
Cucremarnueckoe yTOYHEHHME TOHSATHMHOTO  ammapara chopmupyer vy
OOy4YaroIIMXCcsl YCTAaHOBKY, MPUBBIYKY OMEPHPOBATH TOJBKO XOPOIIO MOHSTHBIMHU
TepMUHAMHU, HE YyNOTPEOJATh  MAJIOMOHSATHBIE  CIIOBA, CHUCTEMAaTUYECKU
MIOJIb30BATHCS CIPABOYHOM JIUTEPATYPOM.

[TpumepHbIe TpaBUia pabOTHI B TPYIIIE:
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— OBITh AKTUBHEIM,;

— yBa)KaTh MHEHHE YYaCTHUKOB;

— OBITh TOOPOKEITATEITLHBIM;

— OBITh MMYHKTYaJIbHBIM, OTBETCTBEHHBIM;

— He TIepeOuBaTh;

— OBITh OTKPBITHIM JIJIs1 B3aUMOJICUCTBHS;

— OBITh 3aMHTEPECOBAHHBIM;

— CTPEMUTCS HAlTU UCTUHY;

— MPUJEPKUBATHCS PETIaMEHTA;

— KpPEaTUBHOCTb;

— yBaKaTh IIpaBujia pabOThI B TPYIIIIE.

3. OcHOBHas 4acTh.

OcoOEHHOCTH OCHOBHOM YacTW ONpENeNsiioTcsl BblIOpaHHON  (opmon
MHTEPAaKTUBHOI'O 3aHATHUS, U BKJIIOYAET B CEOS:

3.1. BersicHEeHue 03U yYaCTHUKOB;

3.2. CerMeHTanusi ayguTOPUM U OpraHu3alus KOMMYHHUKALUH MEXKIY
CErMEHTaMHU. OJTO O3Ha4yaeT (OPMUPOBAHME II€JIEBBIX TIpPyNN MO OOLIHOCTH
no3UIMM Kaxaod w3 rpynm. Ilpou3Boautcs OObEIMHEHUE CXOAHBIX MHEHHM
pPa3HbIX YYaCTHUKOB BOKpPYI HEKOTOPOM NO3ULMH, (DOPMHpPOBAHUE EIUHBIX
HaIlpaBJeHUI pa3pabaThIBa€MbIX BOIPOCOB B PAMKAX TEMBbI 3aHATHUS U CO3ACTCS
U3 ayauTOpud HAOOp Tpynm C pPa3HbBIMU NO3ULMSIMHU. 3aTeM — OpraHU3alus
KOMMYHUKAIIUM ~ MEXKIYy CEerMEHTaMu. OJTOT Iar sABISEeTCS  OCOOEHHO
() PEeKTUBHBIM, €CJIM 3aHSATHE MTPOBOJAUTCS C JOCTATOUYHO OOJBIION ayUTOpPUEH: B
TOM CJIy4a€ CErMEHTHpPOBAaHUE MPEACTaBIsET COOONM MHCTPYMEHT IOBBIIICHUS
MHTEHCUBHOCTHU U 3PHEKTUBHOCTH KOMMYHHUKALIUN);

3.3. HHTepakTMBHOE NO3WLHMOHMPOBAHUE BKIIOYAET YETHIPE JdTama
WHTEPaKTUBHOIO IMO3UIIMOHUPOBAHUS:

1) BbIsicCHEHHE Ha0Opa MO3UIINK ayAUTOPHUH,

2) OCMBICJICHHE OOIIETOo JJIsl ATUX MO3UIIUNA COACPIKAHNUS,

3) mnepeocMBICIIEHHE 3TOr0 COJIEP)KaHWS M HANOJHEHHE €ro HOBBIM
CMBICIIOM,

4) ¢bopmupoBaHUE HOBOT'O HabOpa MO3UIMK Ha OCHOBAaHWH HOBOT'O CMBICIIA.

4. BeiBoibl (pedaexcus).

Peduiekcuss HaunMHaeTCsi ¢ KOHIEHTPALUU YYaCTHUKOB Ha 3MOLMOHAIBHOM
acmeKkTe, 4YyBCTBaX, KOTOPbIE HCIBITHIBAIM YYAaCTHUKH B TIPOLIECCE 3aHSATHS.
Btopoit stanm pedekCMBHOrO aHald3a 3aHATHS — OLICHOYHBIA (OTHOIIEHUE
YYaCTHUKOB K  COJEP)KAaTeIbHOMY  acCHEKTy  MCHOJb30BAHHBIX  METOIUK,
aKTyaJIbHOCTU BBIOpaHHOW Tembl U Jp.). Peduexkcusi 3akaHumBaercs OOIIMMHU
BBIBOJIaMH, KOTOPbIE JI€TIACT MeJarornyeckuii pabOTHHUK.

[TpumepHBIii IepevYeHb BOMPOCOB /IJIsi TPOBEACHUS pediekcuu:

— YTO MPOU3BEJIO HAa BaC HauOOJIbIlIee BlIeYaTIeHUE?

— YTO BaM IOMOTAJIO B IIPOLIECCE 3aHATHUS JJIs BBIIOJHEHHUS 33/JaHMs, a YTO
MeIano?

— €CTb JIM YTO-1100, UTO YIMBUIIO BaC B IIPOLIECCE 3aHATHS?
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— YeM BBl PYKOBO/ICTBOBAJIUCH B MIPOIIECCE MPUHATUS PEIICHUS?

— YYUTBHIBJIOCh JIM TIPU COBEPIIEHUU COOCTBEHHBIX JEHCTBUI MHEHHE
YYaCTHUKOB TPYIIIbI?

— Kak BBI OIICHUBACTE CBOM JICCTBUS U JICUCTBUS TPYIIIHI?

— ecqii OBl BBl UTPAJIM B 3Ty UTPY €IIIe pa3, YTOOBI BbI U3MEHIIIA B MOJIEIH
CBOETO TIOBEICHHUS?

NuTepakTuBHOE 00y4Y€HHE MO3BOJSET PEIIaTh OJHOBPEMEHHO HECKOJIBKO
3a/lay, TJIABHOM W3 KOTOPBIX SIBIIETCS PA3BUTHE KOMMYHUKATHUBHBIX YMEHHUU U
HaBBIKOB. JlaHHO€ O0Oy4YeHHE TIOMOTaeT YCTAHOBJICHHUIO SMOLMOHATBHBIX
KOHTaKTOB MEXJYy OOyYaroNIMMUCS, OOECIeuYrBaeT BOCIUTATEIBHYIO 3ajady,
MOCKOJIBKY TIpHy4aeT paboTaTh B KOMaH[E, MPHUCITYIIUBATHCS K MHEHHUIO CBOMX
KOJUIET, 00ECIIEYNBAET BBICOKYI0O MOTHBAIIUIO, MMPOYHOCTh 3HAHWN, TBOPUYECTBO U
daHTa3no, KOMMYHUKA0EITbHOCTh, AKTUBHYIO JKH3HEHHYIO ITO3HIIMIO, IIEHHOCTH
WHIUBUAYaIbHOCTH, CBOOOY CaMOBBIPOKCHHS, AaKIEHT Ha JIESITCIbHOCTD,
B3aMMOYBKECHHE W JIEMOKPATHYHOCTh. VICTIONMB30BaHMEe WHTEPAKTUBHBIX (POPM B
nporecce OOyYeHMS, KaK IMOKa3bIBAeT MPAKTHKA, CHUMACT HEPBHYIO HATPy3Ky
oOydJarommxcs, JaeT BO3MOXXHOCTh MEHATh (OPMBI WX JICSITEIBHOCTH,
NEePEeKITI0YaTh BHUMAHKUE HA Y3JIOBBIE BOMPOCHI TEMBI 3aHSATHH.

DTHKa MeIarornyeckoro paboTHUKA BKIIIOUAET CIICAYIOIINE MOMEHTHI:

— MeIarornyeckuii paboOTHUK JIOJDKEH CIOCOOCTBOBATH JIMYHOMY BKJIAIY
oOyJarommxcss ¥ CBOOOJHOMY OOMEHY MHEHMSIMH TIpH TOJATOTOBKE K
WHTEPAKTUBHOMY OOYUYCHHUIO;

— MeJaroruyeckrii paboOTHUK JOJKEH OOECIEeUUTh APYKECKyr atMmochepy
JUTST OOYYaOIIUXCS U TIPOSIBIISITH TIOJIOKUTEIBLHYIO M CTUMYJTUPYIOIIYIO OTBETHYIO
pEaxIuio;

— MeIaroruyeckuii paboTHUK JOJDKEH 00JerdyaTh MOJATOTOBKY 3aHSATHSIM, HO
HE JIOJDKEH caM MPUYyMbIBATh APTYMEHTHI TIPH IUCKYCCHSIX;

— MeNaroruyeckuii paboTHUK JOJKEH MOAYEPKHBATH OOpa3oBaTeNbHBIC, a
HE COPEBHOBATEIbHBIC IETH 00YJIarOIINXCS;

— MEeIarornYecKnii paOOTHHUK JIOJDKEH OOCCICUYUTh OTHOIICHUS MEKITY
co00# 1 00y4YarOIIMMHUCS, OHU JJOJIKHBI OCHOBBIBATHCSI HA B3AaMMHOM JIOBEPUH;

— MeIaroruyeckuii pabOTHUK JIOJKEH MPOBOIMPOBATH MHTEPEC, 3aTparuBast
3HAYMMBIE JJI1 00YJaIOmUXCs IPOOIEMBI;

— CTUMYJIMPOBATh UCCIICIOBATENHCKYIO PabOTYy;

— 3apaHee MOJATOTOBUTH BOMPOCHI, KOTOPhIE MOXKHO ObLIO OBl CTaBUTH Ha
oOCy)XJIEeHHEe TI0 XOJy 3aHATHS, 4YTOObl HE JaTh TIOTacHYTh JUCKYCCHH,
00CYXICHHIO;

— HE JIOMYCKaTh yX0/1a 32 paMKH 00CYX1aeMO MTPOOJIEMBI;

— o0ecneynTh IMUPOKOE BOBJICYCHHE B PA3TOBOP KAaK MOXKHO OOJBIIETO
KOJIMYECTBA O0YUAIOIIUXCS, a JIydIlle — BCEX;

— HE OCTaBJIATh 0€3 BHMMaHHUS HU OJIHOTO HEBEPHOTO CYXKJCHHWS, HO HE
JIaBaTh Cpa3dy K€ TMPaBUIBHBIA OTBET; K O3TOMY CJCAyeT IOJKII0YaTh
0Oy4JaroIIMXcsi, CBOEBPEMEHHO OPTaHU3Ys UX KPUTHUECKYIO OICHKY;

— HE TOPOIUTHCS CaMOMY OTBEYAaTh Ha BOIPOCHI, KACAIOIIUECS Marepuasa
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3aHTHS TaKUE BOIIPOCHI CIEIYET MEPEagpeCcOBbIBAT Ay AUTOPHUU;

— CIEIUTh 3a TeM, 4YTOObl OOBEKTOM KPUTHKU SIBISUIOCH MHEHHE, a He
YYaCTHUK, BbIPa3HUBIINN €r0;

— [IPOAHAJIN3UPOBATh U OLIEHUTH IMPOBEIECHHOE 3aHSATHE, MOJBECTH HUTOTH,
pe3ynbTaThl. [IJig 3TOro Ha/l0 COMOCTaBUTh CPOPMYITUPOBAHHYIO B HAYAJIC 3aHATUSA
1Heldb C TOJYyYEHHBIMU pE3yJIbTaTaMM, CIE€JaTh BBIBOJBI, BBIHECTH pELICHUS,
OLICHUTb PE3YJIbTAaThl, BBISIBUTH MX MOJIOKUTEIbHBIE U OTPULIATEIbHBIE CTOPOHBI;

— IOMOYb YYACTHHKAM 3aHATHSA NPHUUTH K COIJIaCOBAHHOMY MHEHHUIO, YEro
MO’KHO JIOCTMYb ITyT€EM BHMMATEIBHOI'O BBICIYIIMBAHMS PA3IUYHBIX TOJKOBAaHUH,
NoMcKa OOIIMX TEHJACHIMH JUIsl IPUHATHS PELICHUI;

— [IPUHATH TPYNIIOBOE PEUIEHHE COBMECTHO C ydacTHUKaMu. [Ipu sTom
CJIelyeT NOJYEPKHYTh BAXKHOCTh Pa3HOOOPA3HbBIX MO3UIUI U MTOJX0/I0B;

— B 3aKJIOYUTEIBHOM CJIOBE TMOABECTU TIPYNIy K KOHCTPYKTHBHBIM
BBIBOJIaM, MMEIOLIUM MTO3HABATEILHOE U MPAKTHYECKOE 3HAUCHHE;

— TOOUTBHCS 4YyBCTBA YAOBJIETBOPEHUS Yy OOJBIIMHCTBA YYACTHUKOB, T.€.
no0JaroapuTh BceX OOy4arolUXCs 3a aKTUBHYIO paOOTy, BBIIEIUTH TE€X, KTO
IIOMOT B PEIICHUU IPOOJIEMBI;

— [I0Ka3aTh BBICOKUN MNpPOECCHOHATIN3M, XOpollee 3HAaHWE MaTepuana B
pamMKax y4yeOHOU MporpaMMsl;

— o0nanate pedyeBor KyJiabTypOil U, B YACTHOCTH, CBOOOJHBIM U TPAMOTHBIM
BJIa/IeHHEM IPO(EeCCUOHATILHON TEPMHUHOJIOTHEN;

— MPOSIBJIAT KOMMYHHUKAaO€IbHOCTh, a TOYHEE — KOMMYHHMKATHUBHbBIE
YMEHHSI, MO3BOJISIOLINE NEIarorn4eckoMy pabOTHUKY HAMTHU MOAXOA K KaKIOMY
oOyuarolemMycs, 3auHTEPECOBAaHHO M BHHUMATEIBHO BBICIYIIATh Ka)KJIOTO, OBITh
€CTECTBEHHBIM, HAaWTH HEOOXOJUMBbIE METOJAbl BO3ACHCTBUS Ha OOydarouuxcs,
MPOSIBUTH TPEOOBATENBHOCTbD, COOJIIOIAS PU ATOM ME€1arOrMYECKU TaKT;

— obecneunTh OBICTPOTY pEaKIUH;

— CIMIOCOOHOCTD JTUAUPOBATH;

— YMETb BECTH JIUAJIOT;

— UMETh  NPOTHOCTHYECKHE  CIOCOOHOCTH, TO3BOJISIOLIME  3apaHee
IPELYCMOTPETh BCE TPYAHOCTH B YCBOCHHH MaTepUalia, a TakKe CIIPOTHO3UPOBATh
XOJl M PE3yJbTaThl MEIarornyecKkoro BO3JEHCTBUSA, MNPEIBHUIETb IOCIEACTBUSA
CBOUX JICHCTBUM;

— YMETh BIAJETh COOOI;

— YyMETb OBITh 0ObEKTUBHBIM.

2.1.3. MeToan4eckue peKOMEH 1AM 110 KOHTPOJIIO YCIIE€BAEMOCTH
2.1.3.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH
Tekyiuii KOHTPOJIb YPOBHSI OCBOCHHUSI COJICPIKAHUS TUCITUTIIMHBI (MOTYJIs)

PEKOMEHyeTCsl TPOBOJUTH B XOJI€ BCEX BHJOB YYEOHBIX 3aHSATUM METOJIaMU
KOHTPOJIS, TPETYCMOTPEHHBIMU pabodeil mporpaMMOi JUCITUTUTHHBI (MOJTYJIS).
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KauecTtBO mHChMEHHBIX pabOT OIEHUBAETCS HCXOAs M3 TOro, Kak
oOyyJaroruecs:

1. BeiOpamu u ucnonb3oBasii  (GopMy M CTWIb  U3JIOKEHUS,
COOTBETCTBYIOIIUE LIEJIIM U COJEPIKAHUIO JUCIMILIUHBI (MOTYJIs);

2. IlpuMeHnIM CBA3aHHYIO C TEMOW MH(POPMAIUIO, UCIIONB3Ys HPU 3TOM
HNOHSTUWHBIN amnmapar B COOTBETCTBYIOIIEH 00J1acTH;

3. IlpeacraBunu CTPYKTYpUPOBAHHBIM M TPaMOTHO HANMCAHHBINA TEKCT,
HMMEIOIINI CBSI3HOE COAECPKAHHUE.

BuyTtpucemectpoBas  arrectanusi  ABIAETCA  00s3aTeNbHOM  Qopmon
TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH OOYYalONIMXCsS OYHOM (OpMBI OOYUYEHHS H
HEOTHEMJIEMOM YacThi0 00pA30BaTENBHOTO MpOIEcca U MPOBOAUTCS C LEIBIO
MOJIBEJICHUSI MTOTOB TEKyIleH ycmeBaeMocTH oOydamomuxcs HWHctutyra u
(dunuanos.

[IpoBeneHne BHYTPHCEMECTPOBOM aTTECTAlMU IO JUCUUIUIMHE (MOIYJIIO)
perynupyercs J0KaJbHbBIM HOPMAaTUBHBIM akTOM WHCTUTYTA.

Pe3ynbrarel BHYTpHUCEMECTPOBOM aTTecTalluu MO AUCLUUILIMHE (MOIYJIIO)
BBICTABJIAIOTCSl TENarori4eckuM pabOTHUKOM B aTTECTAllMOHHYIO BEIOMOCTb
(cuctema OILGHKM 3HAaHWH B TEPUOJI BHYTPHCEMECTPOBOM aTTECTAllMU —
«aTTEeCTOBaH», KHE aTTECTOBAHY).

3anuch «aTTECTOBAaH» B aTTECTALIMOHHYIO BEJOMOCTb BHOCHUTCS B CIIy4asX,
€CJIM MPOAEMOHCTPUPOBAHHBIE O0YYAIOIMMCS 3HAHUSA COOTBETCTBYIOT OIIEHKAM:
«OTIIMYHOY», «XOPOIIO», «YJOBICTBOPUTEIHHO». 3alUCh «HE AaTTeCTOBaH» B
aTTECTAIIMOHHYIO BEIOMOCTh BHOCHUTCSI B Clly4ae, €Clu MPOJEMOHCTPUPOBAHHBIE
OOy4JaronIMMcsl 3HaHUSI COOTBETCTBYIOT OIIEHKE «HEYAOBJIETBOPUTEIBHO», B TOM
YUCJ€ B CIy4yae CHUCTEMAaTHYECKONM HESIBKM OOYYalollerocss Ha 3aHsITHS MpU
OTCYTCTBHH YBAKUTEIbHBIX TMPUYHH.

2.1.3.2. [IpoMexxyTouHas aTTecTalus

K npomexyTouHo#l aTTecTauuu [OMYCKAarOTCs OOydYaroIiuecs, YCHEIIHO
BBITMIOJIHUBIINE BCE BUJBI OTUETHOCTHU, MPEIYyCMOTPEHHbIE pabodeil mporpamMmoi
JUCHMIUIMHBL (Monynisi). B Xome mNpoOMexXyTO4YHOM arTecTaluu MpoBepseTcs
CTENEHb YCBOGHUSI MaTepuaia, yMEHHUE TBOPUECKH U IOCIIEI0BATEIbHO, YETKO U
KpaTKO OTBEYaTh Ha TOCTaBJICHHBIC BOMPOCHI, JENaTh KOHKPETHBIC BBIBOABI U
dbopmynupoBaTh 000OCHOBaHHBIE TpeasioxkeHus. MToroBas olleHKa OXBaThIBAET
MIPOBEPKY AOCTHIKCHHS BCEX 3asBICHHBIX IEeH U3yUeHUs TUCIIUTUTNHBI (MOJIYJIS)
Y TIPOBOJUTCS I KOHTPOJISI YPOBHSI IOHUMAHUS O0YYaIOIIMMIUCS CBSI3EH MEXKITY
Pa3TUYHBIMH €€ YJIEeMEHTaMHU.

B xozxe mnpoMeXyTOYHOW arTecTraliMyd AakKLEHT [JeJIaeTCsi Ha IPOBEPKY
CIIOCOOHOCTEW OO0ydYaroImMXCd K TBOPYECKOMY MBIIUICHHIO W HCIOJIH30BAHUIO
MOHATUWHOTO anmapara JUCHUILIMHBI (MOYJIs) B PEHICHUH MpOodhecCHOHATBHBIX
3aJ1a4 [0 COOTBETCTBYIOUIEMY HAIPABIICHUIO MOJATOTOBKH.

2.2. Meroauueckue yka3zaHusi 00y4daronumcs
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2.2.1. MeToanueckue peKOMEHJAIIMHU 10 BBITTOJTHEHUIO CAMOCTOSITEIbHON
paboThl OOYYAIOIITUXCS:

CP xak Buj JEATCIBHOCTH OOYYarOIIMXCS MHOrorpaHHa. B kadectBe dopm
CP npu u3y4eHUr JUCHUIUIUHBI (MOIYJIS) TIPEIararoTCs:

- OIIPOC;

- IOKJIaJ, COOOIICHHE.

3agaun CP:

- oOpeTeHHEe HABBIKOB CaMOCTOSITEIbHONW HAy4YHO-HCCIEA0BATEIbCKOM
paboOThl HAa OCHOBAaHWM aHaIM3a TEKCTOB JIUTEPATYPHBIX HCTOYHHKOB U
MIPUMEHEHUS PA3TUIHBIX METOIOB UCCIICIOBAHMSI,

- BBIpa0OTKa YMEHHS CaMOCTOSITEIPHO W KPUTUYECKH TOIXOIUTH K
U3ydacMOMy MaTepuaiy.

Texnonoruss CP noimkHa obecrieunBaTh OBJIaJCHUE 3HAHUAMU, 3aKPETUICHUE
W CHCTEeMaTHU3aINIo 3HAaHUM, POpMUpPOBaHHE YMEHUI U HABBIKOB.

2.2.2. Pexomenaanuu no pabore ¢ HAy4YHOU U y4eOHOU TUTEpaTypoi

PaboTta ¢ yueOHOM M Hay4dHOU JUTEpaTypoil ABisieTcs riaaBHOM Gopmoit CP
¥ HE00XO0uMa MPHU MOJTOTOBKE K YUEOHBIM 3aHATHUAM IO JUCHUIUIMHE (MOIYIIIO).
Ona BkIOYaeT MOpopabOTKy  JEKUMOHHOTO  MaTepualia —  HU3y4YEHHUe
PEKOMEHJOBAaHHBIX UCTOYHHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIHIA.

KoOHCHeKT JeKIMu OKEH conaepkaTh pedepaTHBHYIO 3alUCh OCHOBHBIX
BOIIPOCOB JIEKLIUHU, MPEAJIOKEHHBIX MMEeIarornyecKuM pabOTHUKOM cXeM (IpH HX
JIEMOHCTpAIIMK ), OCHOBHBIX HMCTOYHHUKOB M JIUTEPATYyphl MO TeMaM, BBIBOJbI IO
KaxJ0My Borpocy. KoHCEeKT A0JIKeH ObITh BBIOJHEH B OTAEIBHON TETpaau IO
npeamety. OH JA0mKeH ObITh aKKypaTHBIM, XOPOIIIO YUTAEMBIM, HE COJCPIKATh HE
OTHOCSIIYIOCS K TeME€ UH(POPMAIUIO WA PUCYHKH.

KoHcriekTsl HayyHOW JUTEpPATypbl IIPU CAMOCTOSITEIBHOM MOATOTOBKE K
3aHIATHSAM JIOJDKHBI OBITh BBIMIOJHEHBI TaKXKE aKKypaTHO, COJAEp)KaTh OTBETHI Ha
KQKJIbIM TIOCTABJICHHBIN B TEME BOTIPOC, UMETh CCHUJIKY Ha MCTOYHMK MH(OpMaIuu
C 00s3aTeNbHBIM YKa3aHHWEM aBTOpa, Ha3BaHWs W TOJa W3IAaHUS HCIIOJIb3yeMOU
HAay4YHOW muTeparypbl. KOHCIMEKT MOXET OBITh OMOPHBIM (COAEPKATh JIUIIh
OCHOBHBIE KJTIOUEBBIE MO3UIIMH), HO TIPU 3TOM IMO3BOJISIOMIUM AAaTh MOTHBIA OTBET
0 BOIMPOCY, MOKET ObITh MOJIPOOHBIM.

OO0BeM KOHCHEKTa ompeAessieTcss caMuM oOydaromumcs. B mporiecce
paboThI C y4EeOHOW U HAYYHOU JIUTEPaTypOil 00OyUarOIIHIICS MOXKET:

- IeNIaTh 3aMKCH 10 XOAY YTEHUS B BUE MPOCTOTO WU Pa3BEPHYTOrO MIIaHa
(co3naBaTh nepeyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUYHHUKE);

- COCTaBJIATh TE€3UCHI (IMTUPOBAHME HAMOOJEe BaXKHBIX MECT CTaThbU WJIU
MOHOTpaduu, KOPOTKOE U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOPa);

- TOTOBHUTH aHHOTAIMH (KpaTKoe 0000I1IeHre OCHOBHBIX BOITPOCOB PabOTHI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIEC TE3UCHI).
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PaGoty c¢ nuTepaTypodl cieAyeT HauyMHATHL C aHaiuM3a OCHOBHOW U
JOTIOJTHUTEIBHOU JTUTEPaTyphl, Y4€OHO-METOAMYECKUX H3AAHUSIX HEOOXOIUMBIX
JUTSL U3YYEHUSI TUCUUTLITUHBI (MOAYJIS).

Heo6xoaumo oTMeTHTh, 4TO paboTa ¢ JUTEPATypOl HE TOJIBKO IMOJe3Ha KaK
cpeacTBo Oosee TayOOKOTO H3y4YeHHUs JIO00M AUCIUILIMHBI (MOAYJs), HO U
SBJIIETCSI HEOTHEMJIEMON YacThl0 MPOQPECCHOHAIBHON AEATEIBLHOCTH OYAYIIETO
BBIITYCKHUKA.

2.2.3. MeToanueckne peKOMEHIAIUHA 00YJaIOIUMCS 110 TUTAHUPOBAHUIO U
OpTaHU3AINHA U3yYCHUS TUCITUATIIUHBI (MOTYJIs)

MHOTOYNCIICHHBIE HCCICAOBAaHUS  OIOJDKETa BPEMEHH OOyYarOIIMXCS
MOKA3bIBAIOT, YTO JUIS OBJQJACHUS BCEMHU JUCHUIUIMHAMHU  (MOIYJISIMHU),
U3y4aeMbIMH B TE€UEHUE CEMECTpa, 00yJaIOIIEeMyCsd HEOOXOAUMO CaMOCTOSITEIbHO
3aHUMaThCs 4-5 4. exxeHeBHO. OCOOEHHO BaXKHO BBIPA0OTATh CBOM COOCTBEHHBIN
CTWIb B pabOTe, YCTAHOBUTh PaBHOMEPHBIA PUTM Ha Bech ceMectp. [lox purmom
MOHUMAETCSl €KeTHEBHAasi paboTa MPUOJU3UTENHHO B OAHM U T€ K€ 4Yachl, MPHU
1[EJIeCO00Pa3HOCTH YepeloBaHUs €€ C MepepbiBaMu g OTAbixa. [IpaBuUibHO
OpraHM30BaHHbIN,  pa3yMHBIH  PEXKUM  pabOTBl  OOECHEYUT  BBICOKYIO
3¢ (HEKTUBHOCTH 6€3 CYIIECTBEHHBIX MEPErPy30K.

N3yuyenue 10001 JUCUUIIMHBL (MOAYs) CIIEAYyEeT HAYMHATh C TPOPAOOTKH
paboueil mporpaMmbl JUCHUILUIMHBL (MOAYJISI), 0CO00E BHUMAHUE, YACSA LEIsIM U
3ajlayaM, CTPYKTYpe U COACPKaHUIO TUCLUUTUTMHBI (MOIYJIs).

[Ipy mOArOTOBKE K 3aHATUSAM OOYyYaroOlIUMWCA JOJDKEH MPOCMOTPETh
KOHCHEKThl JICKIIMM, PEKOMEHIOBAaHHYIO JIUTepaTypy IO JaHHOW TeMe,
MOATOTOBUTHCSI K OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

VYcnenHoe n3yueHue Jiroo6oro Kypca Tpedyer oT 00ydaromuxcst MOCEIICHHUS
JICKIIUMA, aKTUBHOW pabOThl Ha TMPAKTUYECKUX 3aHSATUAX, BBITIOJHEHHUS BCEX
y4eOHBbIX 3aJaHUil TeIaroruueckoro pabOTHHKA, O3HAKOMJICHUS C OCHOBHOW W
JTIOTIOJITHUTEIIbHOW JINTEPATYPOU.

B mporecce JeKIMOHHOTO 3aHATHA OOYYAIONIMICS JIOKEH BBIACHSTH
BAKHBIE MOMEHTBI, BBIBOJIbI, aHAJU3HPOBATH OCHOBHBIE MOJIOXKEHHs. Eciu npu
U3JIOKCHUM MaTepuasa IeJarorndeckuM pabOTHUKOB CO3/laHa TpoOIeMHas
CUTyaIus, HeOOXOUMO TBITAThCA MPEeAyraaaTh NaJbHEUIINA XOa PacCyKIACHUH.
DTO CHOCOOCTBYET JydylleMy YCBOEHHIO Marepuana JeKIMH U oOJjeryaer
3alIOMUHAHUE OTJEIBHBIX BHIBOIOB.

Jlns  Oonee MPOYHOTO  YCBOCHHUS 3HAHMM  JIEKIIUIO  HEOOXOJIUMO
KOHCIIEKTUPOBATh. 3amucCh JEKIMM — OJHa u3 (opMm pabOThl OOydYaroIIMXCA,
TpeOyrolasi HaBBIKOB M YMEHHS KpaTKo, CXEMaTH4YHO, TOCJIeIOBATEIbHO U
JOTHYHO  (DMKCHPOBATh  OCHOBHBIC  ITOJIOKCHHS, BBIBOABI,  000OIIEHHS,
dbopmynupoBku. B mporecce JEKIUU PEKOMEHAYETCS KOHCIEKTUPOBATH TOJIBKO
caMOoe€ Ba)XXHOE€ B paccMaTpuBaeMoll Teme: (POpPMYyIUPOBKH OMpENETICHUN W
Kiaccu(ukanyy, BBIBOABI W TO, YTO CTapaeTcs BBIACIUTH JekTop. KymbTypa
3aMHUCH JICKIIMU — OAWH M3 BaXHEUIUX (PAKTOPOB YCHENTHOTO W TBOPYECKOTO
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oBnazeHus 3HaHusMU. [locnenyromas paboTa HaJl TEKCTOM JIEKIIUU aKTyaTu3upyeT

B [IAMSITHU €€ COAEP>KAHUE, O3BOJISIET PA3BUBATh AHAJTUTUYECKOE MBILIJIEHUE.
[Ipouiecc uzydeHus: TUCHUILIMH (MOAYJeH) yueOHOTO IJIaHa, KaK MPaBUIIo,

MpeanosaraeT HaJu4uue MPaKTUUeCKUX /WU JTa0OPATOPHBIX 3aHITHM.

2.2.4. MeTonnueckre peKOMEHAAIMH 10 TIOJATOTOBKE 00YyJarOIIUXCs K
KOHTaKTHOW paboTe MPH MPOBEACHUN YUSOHBIX 3aHATHHI 1O TUCITUTIINHE

(Momy:r0)

2.2.4.1. MeTtoauieckue peKOMEHIALMHU IO MTOATOTOBKE 00YyJaIOIIUXCS K
JEKIUAM

[ToaroToBka 00y4aromumxcs K JEKUUAM IPEAI0JIaraeT:

- paboTy C UMEIOIIMMHUCS KOHCIIEKTaMU JIEKIH;

- YTEHUE OCHOBHOM U JIONIOJHUTEIIBHOM JINTEPATYPHI.

PaboTy ¢ KOHCIIEKTOM JIEKIMH JIy4llle HAYMHaTh C IPOCMOTpPa KOHCIIEKTa B
TOT JK€ JE€Hb IIOCJIE 3aHATUH W BBIJACICHHMS MaTepHhalla KOHCIIEKTAa, KOTOPBIU
BBI3bIBACT 3aTpydHEHMs] g ToHuMaHus. HeoOxomumo HallTM OTBETHI Ha
3aTPyIHUTENIBHBIE BOINPOCHI, HCIOJIB3Ys PEKOMEHIyeMYK JmrepaTrypy. Ecmm
CaMOCTOSITENIFHO HE YAaJIOCh pa300paThCs B MaTepuaie, chopMyaupyiTe BOIIPOCH
¥ 00paTUTECh 3a MOMOILBIO K ME€1arornyeckoMy paOOTHUKY Ha KOHCYJIbTAI[UU WUITU
Onmvkaimeil nekuuu. PerynspHo oTBoauTE BpeMs ISl MOBTOPEHHS POMIEHHOTO
MaTepuana, NpoBepsAs CBOM 3HAHUS, YMEHHUS M HaBBIKM IO KOHTPOJbHBIM
BOITPOCAM.

OneIT  MOKa3bIBa€T, 4YTO TOJBKO MHOIOpa3oBas, IUIAHOMEpHas |
1eJieHanpaBjiecHHass 00paboTka JIEKIMOHHOTO MaTepuajga o0O0eCleYruBaeT ero
HAJIe)KHOE 3aKPEIUIEHME B JIOJTOBPEMEHHOW NaMsTH 4desoBeka. [IpenceccuoHHbli
HITYpM HENpPOAYKTHBEH, MaTepHall 3aloMUHaeTcss HeHagoiro. HeoOxomum
CUCTEMATUYECKUU TPy B TEYECHUE BCETO CEMECTPA.

2.2.4.2. MeTtoauyeckrue peKOMEH AU TI0 MOJATOTOBKE 00YYaIOIIUXCs K
MPAKTUYECKUM 3aHATHIM

[IpakTUueckue 3aHATHS TPECTABISAIOT 0CO00YI0 (hOpMY COUETaHUSI TEOPUH U
npakTuku. MIX Ha3HaueHue — yriryosieHne npopaboTKU TEOPETUYECKOro MaTepuana
JUCHUIUIMHBL (MOYJsl) MyTeM peryiisipHoil u mimaHomepHod CP Ha mpoTsbxkeHuun
BCEr0 TMepuoAa H3y4YeHUs JUCUUIIMHBL (Moxyns). Ilpomecc mNOArOTOBKH K
MPAKTUYECKAM 3aHATHSAM BKIIOYACT HW3YYEHHE HOPMATHUBHBIX JOKYMEHTOB,
00s3aTENbHON U JOTOIHUTEIBHON JIUTEPATyphl IO pACCMAaTPUBAEMOMY BOIIPOCY.

[IpakTuueckne  3aHATHS ~ Pa3BUBAIOT y  OOyYalONIUMXCS  HABBIKH
CaMOCTOSITENIbHOM pabOThI MO PEIICHUIO KOHKPETHBIX 3a/1ad.

[Ipy  moaroroBke K  MPAKTUUECKUM  3aHATUAM  OOydaroluMCs
PEKOMEHAYETCs: BHMMATEIBbHO O3HAKOMUTHCS C TEMATHUKOM IPAKTUYECKOIO
3aHATUA;, W3YYWTh KOHCIEKT JIEKIMM IO TeMEe, HU3YYUTh PEKOMEHJIOBAHHYIO
JUTEPaATypy; COCTAaBUTh KPATKHUU IUIAH OTBETA HA KAXKJBIA BOIPOC IMPAKTUYECKOTO
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3aHATHA, C€CJIIM BCTPCTATCA HC3HAKOMBIC TCPMHHBI, 00s13aTeIIbHO O6paTI/ITBC$I K
CJI0Bapro u Ba(i)PIKCI/IpOBaTB HNX B KOHCIICKTC.

2.2.5. Meroaudeckue peKoMEeHaIy 110 COCTABJICHUIO TIJIaHa

[Iman — 93TO CXemMaTUYECKH 3alMCaHHAas COBOKYIHOCTb KOPOTKO
chOpMyYIMPOBAHHBIX MBICIIEH-3aroioBKOB. [lo dhopme diieHeHus U 3amUChIBAaHUS
IUIaHbl MOTYT OBITh MOJAPA3JENEHbl HA MPOCThIE U CIOXHBIE. CIOXHBIM IUIaH B
OTJIMYME OT MPOCTOTO HMMEET €lI€ W MOJAMYHKTBI, KOTOPbIE ACTAIM3UPYIOT HWIH
Pa3bACHSIOT COJIEPKAHUE YaCTEM, OCHOBHBIX ITYHKTOB. Ill1aH MOXeET ObITh 3alIUCaH
B BHJIE CXEMBI, OTPAKAIOIIEH B3aUMOCBA3b MOJIOKECHHI.

[Inman mpencraBisieT coOOM HE3aBUCHUMYIO, CaMOCTOATENbHYIO (opmy
3anucu Onarogapsi psay J1OCTOMHCTB:

- KpPaTKOCThb 3allMCH, YTO IO3BOJISIET CPAaBHUTENIBHO JIETKO NEPEAENbIBATh
€ro, COBEPILEHCTBYsI KaK IO CYILECTBY, Tak U 1o (popme;

- HarjasAHOCTh U O0O3PUMOCTb, MPOSBISIOIIMECS B BO3MOXKHOCTH
MOCJIEA0BATEIBHO U3JI0KUTh MATEPUAIT;

- BKJIFOYEHHOCTb D3JIEMEHTOB, CBHJICTCIBCTBYIOMHUX 00 0000IeHUN
COIEpKaHMsI TMPOU3BEICHHS, YTO TMO3BOJUT B JaJbHEHIIEM pPa3BUTh 3THU
MOJIOKEHUS B TE€3MCAX, KOHCIIEKTaxX, pedeparax.

[Ipu cocTaBiieHNH CIOKHOTO IJIaHa UCTIOJB3YIOT JIBa cr1oco0a paboThI:

1) pa3pabarbiBatoT MOAPOOHBIN MPOCTOM IIJIaH, a Jajiee Mpeoopa3yoT ero B
CJIOKHBIM, TPYNNUPYS YaCTH MYHKTOB IMOJ] OOIMMMHU Il HUX 3arojOBKaMH
(OCHOBHBIMU ITyHKTaMH CJIOKHOTO TUIAHA);

2) COCTaBISIIOT KpAaTKUM MPOCTOM IJIAaH M 3aT€M, BHOBb YHUTas TEKCT,
npeo0pa3yroT €ro B CIOXKHBINA, MOABICKUBAs ACTAIU3UPYIOLIME MYyHKTH. BTopoi
nyTh TpeOyeT OOJBIIMX 3aTpaT BpPEMEHM U TpPHEMIIEM JIUIIb  IPU
MIPOJIOJDKUTEIILHOM, 3apaHee 3alIaHupOBaHHOM padoTe.

2.2.6. MeToan4yeckue peKOMEH 1Al 10 COCTaBJICHUIO KOHCTIEKTA

KoHcniekT — 9T0 yHUBEpCalIbHBIA JOKYMEHT, KOTOPBIM JOJKEH OBIThH
MOHATEH HE TOJIBKO €ro aBTOpPY, HO U APYTUM JIFOASM, 3HAKOMSIIMMCA C HUM.
[ToaTOMy K KOHCIEKTaM MOXHO C ycHexoM oOpamaThCsi 4epe3 HECKOJIbKO (MU
MHOT0) JIET nocyie ux HanucaHusi. OCHOBHOE TpeOOBaHME K KOHCIEKTY OTPaKeHO
yXKE B €ro OINpENEeIeHUN — «CUCTEMATH4YECKas, JIOTMYECKH CBS3HAsl 3alllCh,
OTpa)KaroIasi CyTh TEKCTA.

B ornuume OT TE3MCOB, COAEpP)KAIMMX TOJIBKO OCHOBHBIE TOJIOKECHUS,
KOHCHEKTBl MPHU 00s3aTEIBbHON KPAaTKOCTH cojepkaT (aKThl U JOKa3aTeIbCTBA,
MIPUMEPBI U WILTFOCTPALIUH.

[Ipexxne yeM HaYaTh KOHCIEKTUPOBATH HEOOXOAUMO YSICHUTH OCOOCHHOCTH
M OTJIWYMA PA3HBIX BHJAOB KOHCIEKTOB. KOHCIEKTBI MOXKHO YCIIOBHO
MOAPA3JAECIUTh HA HECKOJIBKO BUIOB.
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BonpocHO-0TBETHBIN KOHCHEKT. DTO OJIMH U3 CaMbIX NPOCTHIX BUJOB IJIaHA-
KOHCIIeKTa. Ha MyHKTHI 1J1aHa, BBIPAKEHHBIE B BONPOCUTEIBHOU dopme, naroTcs
TOYHBIE OTBETHI.

Orarbl paboThI:

1) cocTaBbTe IJ1aH MPOYUTAHHOTO TEKCTA,

2) copMmynupyiTe Kax bl MyHKT TUIaHa B BUJE BOMPOCA;

3) 3anuIuTe OTBETHI HAa MOCTABJICHHBIE BOIIPOCHI.

TesucHbli  koHcnekT. IlpencraBisger  cobol  cCXKaTbld  IEpecKas
MPOYUTAHHOTO WJIM YCHBIIIAHHOTO. TakoW KOHCIEKT OBICTPO COCTaBIISIETCS U
3alIOMUHAETCS; YUYUT BHIOMPATh TJIABHOE, YETKO W JIOTUYHO U3JIaraTh MBICIIH, JaeT
BO3MOYKHOCTh YCBOUTH MaTepuall €Ile B IIPOLIECCE €r0 U3yYEHU.

Oransl paboThI:

1) cocTaBbTe IJ1aH MPOYUTAHHOTO TEKCTA;

2) chopmynupyiTe KpaTKO M JOKA3aTEebHO KaXJbld MYHKT IJIJaHA B BHUJIEC
Te3uca, BhIOepUTe pasyMHyIo U 3 PexTuBHYIO (POpMY 3amucu;

3) 3anumuTe Te3uc.

[{uTaTHBIM KOHCHEKT. DTO KOHCIEKT, CO3/JaHHbIN U3 OTPHIBKOB MOJIJIMHHUKA
— mutat. [Ipy 5TOM HHUTATBl MODKHBI OBITH CBA3aHBI JAPYT C APYIOM IEMbIO
JIOTUYECKUX TIEPEXOJIOB.

[{uTaTHBIN KOHCTIEKT — MPEKPACHBIA HUCTOYHUK JOCIOBHBIX BBICKA3bIBAHUM
aBTOpa, a TaKkKe NMPUBOAUMBIX UM (PakToB. OH MOMOXKET OMPEACIUTh JIOKHOCTh
MOJIOKEHU aBTOpa WJIM BBISIBUTH CIOPHBIE MOMEHTBI, KOTOPBIE€ 3HAYUTEIHLHO
TpyJHEE HAWTHU O MepecKazy — CBOOOJHOMY KOHCIIEKTY.

Orarbl paboThlI:

1) mpouuTaiiTe TEKCT, OTMEThTE B HEM OCHOBHOE€ COJIepkKaHUE, TJIaBHbIE
MBICJTH, BBIICIUTE T€ IIUTAThI, KOTOPBIE BOM AYT B KOHCIIEKT;

2) Monb3ysCh MPaBUIAMU COKPAIICHUS [IUTAT, BbI MUIIIUTE UX B TETPA/b;

3) mpoUYTHTE HAITUCAHHBIN TEKCT, CBEPHTE €T0 C OPUTUHAIIOM;

4) cnenaiite oOITUI BHIBOJI.

CBOOOIHBIN  (XYIOKECTBEHHBIM) KOHCIIEKT. OTOT BHJ  KOHCIIEKTa
MPEACTaBIIIET COOON CoueTaHue BBIMUCOK, IUTAT, Te3UCOB. CBOOOIHBIN KOHCIEKT
TpeOyeT yMEHHUs CaMOCTOSITEIBHO YETKO M KpaTKo (HOpMYJIUPOBATh OCHOBHBIC
MOJIOKEHMUS.

Orarbl paboThlI:

1) paboTas ¢ ICTOUHUKAMU, U3YUYUTE UX U ITTyOOKO OCMBICITUTE;

2) caenaiite HEOOXOIUMbIE BBIMUCKA OCHOBHBIX MBICIIEH, IIUTAT, COCTABLTE
TE3UCHI;

3) wucnosb3ys MOATOTOBJIEHHBINM MaTepuan, CHOPMYJIUPYHTE OCHOBHBIC
MOJIOKEHUS TI0 TEME.

TemaTuuecKkuid KOHCHEKT. DTO KOHCHEKT OTBETa Ha MOCTABJICHHBINH BOMPOC
WIM KOHCIEKT Yy4yeOHoro wmarepuana TeMbl. CocCTaBlieHHE TEMaTHYECKOTO
KOHCIIEKTa y4UT pabOTaTh HAJ TEMOW, BCECTOPOHHE OOMyMBIBasl €€, aHAJIU3UPYS
pa3JIMUHbIE TOUYKU 3PEHUS HA OJMH U TOT K€ BOIPOC.



49

Bosnbiiryto mosib3y Opu COCTaBIEHUM TEMATUYECKOTO KOHCHEKTa MOKHO
W3BJICYh W3 pabodyero Karajgora, KapTOTEKH, HAKOHEI, paHee COCTaBJICHHBIX
KOHCIIEKTOB, JIPYTUX 3aIMUCEH.

MoOXHO HCMNOJIb30BaTh TaK Ha3bIBaeMbld OO30pHBIA TEMaTHUUYECKUU
KOHCTEKT. B 3TOM ciydae coctaBisieTcss TeMaTUYeCKUH 0030p Ha OIpejeIeHHYIO
TEMY C UCIIOJIb30BAHUEM OJTHOTO MJIM HECKOJIBKUX UCTOYHUKOB.

K  o0030pHOMy TeMaTHYeCKOMY KOHCIIEKTYy MOXXHO OTHECTH U
XPOHOJIOTUYECKUNA KOHCIEKT, B KOTOPOM 3alllCh MOJYMHEHA TMOCTPOCHHUIO B
MOPSAKE MOCIE0BATEILHOCTUA COOBITHIA.

Oransl paboThI:

1) n3yunre HECKOIBLKO UCTOYHUKOB U CJeJaiTe U3 HUX BEIOOPKY MaTepuasia
10 ONPEJICICHHON TeME WIIM XPOHOJIOTHH;

2) MBICIIEHHO 0()OpMHUTE MPOYUTAHHBIN MaTepual B (popMe IiaHa;

3) MoaB3ysACh OJTUM IIJITAHOM, KOPOTKO, CBOHMMH CIIOBAMH H3JIOXKHUTE
OCO3HAHHBINA MaTepual;

4) cocTaBbTE€ IEpEYCHb OCHOBHBIX MBICIICH, COJIEPXKAIIUXCS B TEKCTE, B
dhopme IIpocToro 1iaHa.

O6mue TpeboBaHUS KO BCEM BHJAM KOHCIEKTOB: CHCTEMHOCTh U
JOTUYHOCTh  HWBJIOKEHHMS ~ MaTepuana,  KpaTKOCTh,  YOEIUTEIbHOCTh U
JIOKa3aTeJIbHOCTb.

[Ipuctynass K KOHCHEKTHUPOBAHUIO BHUMATEJIBHO MPOYUTAUTE TEKCT,
OTMETHTE B HEM HE3HAKOMbIC BaM TEPMUHBI, TMOHSITHUSA, HE COBCEM IOHSITHHIC
TTOJIOJKEHHS, a TaK)Ke MMEHa, TaThl.

BriOepuTe BHI KOHCIIEKTA, KOTOPBIA Hanboee 1eaecoo0pa3eH UMEHHO IS
OCYILECTBJICHUS CTOSIIIEH nepes1 Bamu 3anauu. [lo3HaKOMbTECH ¢ ATanaMu paboOThI
HaJl KOHCTIIEKTOM M MPUCTYMANTE K UX MPaKTUYECKOMY BoruionieHuto. [lepea tem
KaK ¢cJIaTh paboTy IeaarornyeckomMy pabOTHUKY, MPOYUTAWTE KOHCIEKT €Ie pas,
IpU HEOOXOIUMOCTH JI0paboTaiiTe ero.

2.2.7. TpeboBaHMS K IMOATOTOBKE JOKJIAIa

Hoxmnan - Bum CP, koropslii crocoOcTByeT (HOPMUPOBAHHIO HABBIKOB
MCCJIEIOBATENLCKOM PabOThI, pacIIMpsieT TMO3HABATEIbHBIN HHTEpEC, MpUydYaeT
KPUTUYECKHA MBICITUTD.

[Tpu Hanmcannm AOKIAAa MO 33JaHHON TeME COCTABIISIIOT IUJIaH, MOJ0UPAIOT
OCHOBHBIC MCTOYHWKH. B mporecce pabOThl ¢ MCTOYHHKAMH CHCTEMATH3UPYIOT
MOJIYYCHHBIC CBEICHUS, JEIal0T BBIBOJLI U 0000meHus. K mokmany mo kpymHOU
TEME MOTYT, TIPHUBICKAThCS HECKOJBKO OOYYaOIIMXCS, MEXIY KOTOPBIMU
pactpeeIFoTCs BOMPOCHI BBICTYIUICHHUS.

OTIMYUTENFHBIMU PU3HAKAMHY JTOKJIAA SIBIISIOTCS

- iepeiada B ycTHOUM GopMme nHdopmauu;

- MyOJIMYHBIN XapaKkTep BHICTYILICHUS;

- CTUJIEBAst OJHOPOTHOCTD JIOKIA/Ia;

- yeTKre (POPMYyIUPOBKH U COTPYAHUIECTBO JOKIAMUNKA U ayAUTOPHUH;
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- YMEHHUE B C)KaToM (opMe M3II0KUThH KIIIOUEBHIE MOJIOKEHUS UCCIIETyeMOT0
BOIIPOCA U CHEIAaTh BEIBOJBI.
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