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1. JIabopaTopHble U HHTEPAKTUBHbIE 3AHATHSA M0 IUCHUIIMHE (MOIYJII0)

Tema 1. BBegeHue B MCKYCCTBEHHBIN HHTEJIEKT U OCHOBHbIC METO/bI
MAIIMHHOI0 00y4eHHs I padoThl ¢ TAOJUYHBIMU JAHHBIMHU.

ouHas — 1 4.

3aouHas — 1 4.

1. Benenue B UckycctBennnii Untemnext (MN):
Onpenenenue UN: Uto takoe MN? Kak oH oTiiM4aeTcs OT TpaAUIIMOHHOTO
IpOrpaMMHUPOBAHUS ?
Buaer UW: Paznuunbie noaxoasr k MU (cumpnabiii MU, cnadeiii MU, y3kuit
Un).
Ucropust UU: KitoueBbie coObITHS U Bexu B pa3sutuu NUU.
[Tpumenenune UM : O6mactu ucnonp3oBanus M B coBpeMeHHOM MHpeE.
2. OCHOBHBIE METO/Ibl MAILIMHHOTO O0YYEHHUS:
Onpenenenne MammHHOro 00yuyeHusi: Kak komnbrorepsl "yuarcs" 0e3 sB-
HOT'O NMPOTPaMMUPOBAHUS?
Buapl MammHHOTr0 00y4YeHUS:
OO6yuenue ¢ yuurteneM: Kiaccudukanus (Harmpumep, pacrio3HaBaHHe 00pa-
30B) U perpeccus (Harpumep, MPOrHO3UPOBAHUE 1IEH).
OO6yuenue Oe3 yuurens: Knacrepuzauus (Hampumep, rpynmnupoBKa JaH-
HBIX) ¥ CHIDKEHHME PA3MEPHOCTH (HampuMep, BU3yaau3alusl TaHHbIX).
OO6yuenue ¢ noakperieHueM: OO0yueHHEe areHTOB MPUHUMATh ONTHUMAJIb-
HBIE PEIICHUS B TUHAMUYECKUX Cpeaax.
[Ipomiecc MamumHHOTO 00Yy4YeHUs: JTalbl MOATOTOBKM JaHHBIX, BhIOOpA
Mo1eN, OOYYEeHHS MOJISTTH M OIIEHKH €€ Ka4eCTBa.
3. Pabora ¢ TaGIMIHBIMHU JAHHBIMU:
dopmar TaONMMYHBIX JaHHBIX: Kak OpraHu3oBaHbl JaHHBIE B TaOJIUYHOM
dhopmare?
Tunbl cton010B: YKCioBbIe CTONOIBI, KaTETOPUaAIbHBIE CTOJIOIbBI, TEKCTO-
BbI€ CTOJIOIIBI.
[ToaroroBka JaHHBIX:
OuncTka AaHHBIX: 00pabOTKa MPOMYIIEHHBIX 3HAYECHUN, TpeoOpa3zoBaHue
JTAHHBIX.
[IpenoOpaboTka JaHHBIX: MacHITAOUpOBAHUE, KOJAUPOBAHUE KaTEropuaib-
HBIX MPU3HAKOB.
Br16op moaenu: Kak BrIOpaTh MOIXOIAITYI0 MOACIb MAIIMHHOTO 00y4YeHUs
JUIsl KOHKPETHOM 3a/1aun?
4. OCHOBHBIE METO/IbI MAIITMHHOTO 00YUYEHHUS 1Ji TAOJUYHBIX JIAaHHBIX:
JIuneiinas perpeccus: I[IporHo3upoBaHye YUCIOBBIX 3HAYEHUN C IIOMOLIBIO
JIMHENHOW MOJICIIH.
Jloructuueckast perpeccusi: Kiaccudukaius JaHHBIX B JIBE€ KaTEropuu
(manpumep, 1a/Her).
Merton k-Onmmxkaiimux coceneit: Knaccudukaius u perpeccusi ¢ mOMOIIbIO
NOMCKA MOXO0KUX MPUMEPOB.
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epeBps pewenui: 1loctpoenne nepeBOBUIHON CTPYKTYPBI I IPUHATHUSA
PEIIEHHU HAa OCHOBE JAHHBIX.
Crny4aiiHbiii iec: AHCaMOJIb J€PEBbEB PEIIECHUI IS YIy4IIEHUsI TOYHOCTH
MIPOTHO3UPOBAHUS.
Merton noanepxku BeKTopHbIX MaiuH (SVM): Knaccudukanus u perpec-
CHsl C TIOMOUIBIO NMMOUCKA ONITUMAIIBHOW PA3JIEIISIOIIEN TUIIEPIUIOCKOCTH.
Haugnblil OaliecoBckuii kinaccudukarop: Kimaccudukanus ¢ mcmnoiab3oBa-
HUEM TEOPUHU BEPOSTHOCTH.
Knacrepuzanus k-means: ['pynmupoBka IaHHBIX Ha OCHOBE CXOZCTBA
MEXITy 00bEKTaMHU.
5. OneHka Ka4yecTBa MOJIEIH:
Mertpuku onieHku: TouHoCTb, mosiHOTa, F1-Mepa, AUC, RMSE u npyrue.
[lepekpectHas Bamumanus: MeTOI OLEHKM KayecTBa MOJICJIM Ha HeE-
BUJIUMBIX JAHHBIX.
6. [IpakTyecKue acreKThl:
Bribop Oubnamoreku MamumHHOro oOyuenus: Scikit-learn, TensorFlow,
PyTorch u npyrue.
Hcnonb3oBaHne MHCTPYMEHTOB ISl BHU3yalu3alMu AaHHbIX: Matplotlib,
Seaborn u apyrue.

JlaGoparopuasi padora Ne 1: Meroabl padotsl ¢ Tadaunamu B Python.
Arperanusi ¥ Busyajausamnusi 1aHHbIX. [IpoBenenne nepBUYHOrO aHAIN3A TaH-
HBIX.

B nanno#t naGopaTopHoi paboTe Mbl pACCMOTPUM METOJIbI PabOThI C TaOIH-
namMu B Python, Bkitowas arperanuio u BU3yalIH3alldi0 JaHHBIX. MBI TIPOBEAEM
MEPBUYHBIA aHAIW3 JAHHBIX, WCIIOJB3YS MOMYJSIpHbIE OMOTMOTEKH, TaKHe Kak
Pandas u Matplotlib. PaboTa BkitouaeT B ceOsi mpakTHUECKHUE 3aJaHUs, KOTOpbIE
MOMOTYT 3aKPEMUTh MOTYYCHHbIC 3HAHUS 1 HaBBIKH.

esun padoTsl

1. OznakoMuthcsi ¢ oubnuorekoit Pandas mis paboTsl ¢ Tabnuia-
MHU.

2. HayuuTbCs BBINOJIHATH arperaiyio JaHHBIX.

3.  UMByuuTh MeETOABI BHU3yalW3alUd JAaHHBIX C [OMOIIBIO
Matplotlib.

4.  IlpoBecTu mepBUYHBIA aHATU3 JIAHHBIX HA MPUMEPE PEATbLHOTO

Habopa JaHHBIX.
OO0opynoBaHue U NpPOrpaMMHoe odecreyeHue

. KoMmnprorep ¢ yCTaHOBJIEHHOM ONEPAllMOHHOM CHUCTEMOU
Windows, macOS miu Linux.

. Ycranosnennsiii Python Bepcuu 3.6 u Bbiie.

. Ycranosnennsie oubnmoreku: Pandas, Matplotlib, NumPy.
3ananus

3aganme 1: YcraHoBKa He00X0AMMbIX OHOJIHOTEK
Yo6enurech, 4TO y Bac yCTaHOBJIEHBI HeoOXoauMbIe Oubmnoteku. Ecnu Her,
YCTAaHOBUTE UX C TIOMOIUIBIO Pip:
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pip install pandas matplotlib numpy

3aganme 2: 3arpy3ka JaHHBIX

Ckauaiite Habop manHbIX (Hanpumep, CSV-daiin) u 3arpy3ute ero B Pandas
DataFrame. [Tpumep kona:

import pandas as pd

data = pd.read csv('path to your file.csv')

print(data.head())

3ananue 3: [lepBUYHBINA aHAJIN3 TaHHBIX

[IpoBenuTe nepBUYHBIN aHAN3 TAHHBIX, UCTIOJIB3YS CIEIYIOUIUE METOIBI:

. data.info() — nmonyuenne unpopmainuu o DataFrame.

. data.describe() — monyueHHue CTATUCTUYECKUX XAPAKTEPUCTHUK.

. data.isnull().sum() — mnpoBepka Ha HaJIMYKUE MPOIYIIEHHBIX
3HAYCHUM.

3ananue 4: Arperauus JaHHbBIX

Hcnonp3ylite MeTOABI arperanvu sl aHaiuM3a JaHHbIX. Hampumep,
CTPYNIUPYHTE JaHHBIE TIO OMPEISTICHHOMY CTOJIOIY W BBIYUCIIMTE CPEIHEE 3HAYE -
HUE!

aggregated data = data.groupby(‘column name').mean()

print(aggregated data)

3aganue S: Buzyanuzanus JaHHbIX

Cozmaiite rpaduku I BU3yajdu3alluu JaHHBIX ¢ momolinbio Matplotlib.
Hamnpumep, moctpoum ructorpammy:

import matplotlib.pyplot as plt

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

plt.title('T'uctorpamma’)

plt.xlabel('3nauenue')

plt.ylabel('HacroTa')

plt.show()

3ananue 6: Unrepnperauust pe3yjbTaToB

Ha ocHoBe moiy4eHHBIX TpaUKOB W arperHpOBAaHHBIX JAHHBIX CHeIanTe
BBIBOJIBI O BamuX JaHHbIX. OOCyauTe, KaKhue WHTEPECHBIC 3aKOHOMEPHOCTH WJTU
aHOMAJIUU BBl 3aMETHJIH.

3akioueHune

B xone nmaGopatopHoit pabOThl Bbl 03HAKOMHIIUCH C OCHOBHBIMH METOJIaMU
pabotel ¢ Tabnunamu B Python, Hay4minch BBIMOJIHATH arperanuio U BU3yain3a-
IIMI0 JTAHHBIX, & TAK)Ke MTPOBEJIN MEPBUYHBIA aHANIN3 TAHHBIX. DTH HaBBIKH SBJISIOT-
Csl OCHOBOTIOJIATAIOIINMHE TSI TATBHEUINEr0 H3yUYeHHs aHAIN3a JAHHBIX W MAIIIHH -
HOTO OOyYEHHS.

Bomnpocsr:
1. MeTobl MallIMHHOTO O0YYEHUS.
2. Ponb npeno6paboTka TaHHBIX.

TeMblI JI0KJIaJI0B U HAYYHBIX COOOIIECHUN:
1. CpaBHUTENBHBIN aHATU3 AITOPUTMOB Kilaccudukanuu ass Tad-



JJUYHBIX JaHHBIX.

2. HccnenoBanre MeTo10B 00pabOTKH MPOITYIIICHHBIX 3HAYCHUN B
Ta0JIMYHBIX JAHHBIX IPU NPUMEHEHUH MAIIMHHOTIO 00yYEeHUSI.

3. ['my6okoe oOyuenue: Mcnosib30BaHHE HEHPOHHBIX CETEU st
pELICHHS CIOKHBIX 33]]a4 MAILIMHHOTO 00y4YeHHUS.

4. OOyuenue ¢ noakperuieHueMm: OOyyeHUe areHTOB MPUHUMATh
ONTHUMAaJIbHbIE PEIICHUS B TUHAMHUYECKUX Cpeaax.

S. Otnueckue acnektsl MU: PaccMoTpenne MOpaibHBIX M IIPaBoO-

BBIX BOIIPOCOB, CBA3AHHBIX C UCIIOJIb30BAHUCM .

Tema 2. OcHOBHBIE 321a4H CHCTEM MCKYCCTBEHHOI0 HHTE/IEKTA.
oyHas — 1 4.
3a04Hasg — - 4.

1. Knaccudukanus u Perpeccus:
Knaccudukanus: Pa3genenne qaHHbIX Ha KATETOPUU WUITU KJIACCHI.
Pacno3naBanue 006pa3oB (M300pakeHUi, 3ByKOB, TEKCTOB)
Knaccudukanus cnama
Jlnarnoctrka 3a00JIeBaHUN
Perpeccusi: IlpeackazaHue YWCIOBOTO 3HAYEHUS HA OCHOBE BXOJHBIX
naHHbIX. Hanmpumep:
[Iporno3upoBaHue 11eH Ha aKIUU
IIpenckazanue NOroHBIX YCIOBHUI
OrnpeneneHue BEpOSTHOCTH COOBITHS
2. O6pabotka ecrectBeHHOTO si3bika (NLP):
[Tornmanue Tekcra: M3BnedeHne cmbicia W3 TEKCTa (HAMpuUMep, aHAIH3
CEHTEHIINI, ONpeIeTICHUE CYLUTHOCTEN).
I'enepanus tekcta: Co3nanue HOBOTO TEKCTa (HapUMeEpP, aBTOMaTUYECKas
reHepalus cTaTei, NepeBo).
JlnamoroBeie cucTeMbl: B3anMopeiicTBue ¢ 4eIOBEKOM Ha €CTECTBEHHOM
A3bIKE (HapUMep, 4aT-00Thl, BUPTYaJbHbIE TOMOITHUKH).
3. KoMnsrotepHoe 3peHue:
Pacno3snaBanue oOpazoB: UneHtudukaius oOBEKTOB Ha H300pKCHUSAX
WJIA BUJIEO.
CermenTanus u3zoOpaxenuii: Paznenenue nzoOpaxkeHuss Ha OTICIbHBIC
obnacTu (HarmpuMep, (OHOBBIN U TIEPETHUN TIJIaH).
PacniosnaBanue i MneHtudukanus — demoBEYECKHMX  JIMI]  HA
M300paKEHUSIX W BHJICO.
4. IInanupoBanue 1 YIpaBlICHUE:
[InanupoBanue: Pa3paboTka ctpareruid Jyisi JOCTUKEHUS 1IEIU B CIOKHBIX
cpenax.
Ynpapnenue: KoHTponb 1 ONTUMU3AINS JUHAMUYECKUAX CUCTEM.
PoGototexHuka: Pa3paboTka poOOTOB, CIOCOOHBIX K CaMOCTOSTEIbHOU
HaBUTAIIUY, B3aUMOJICHCTBHIO C OKPYKAIOIICH CPEeIOi 1 BBHITTOJIHEHUIO 3a/1aH.
5. O0yueHue ¢ MOJAKPEIIICHUEM:
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OOyuenue areHToB: Pa3paboTka areHTOB, CHOCOOHBIX OOydYaThCs
MIPUHUMATh ONTUMAIIBHBIE PENICHUS B TUHAMAYECKHUX CPEIax.
Urposeie mpmioxenusi: O0ydeHne UCKYCCTBEHHOTO MHTEIIEKTA ISl UTPBI
B CIIOKHBIE UTpHI (Hanmpumep, Go, StarCraft).
ABToMaruzanusa npoueccoB: OnTumuzanus pelieHud B PAa3IAYHbBIX
00J1acTsX, TaKMX Kak (PMHAHCHI, MAPKETUHT, JIOTUCTHKA.
6. 'eHepaTUBHBIE MOAEIN:
Coznanue HOBBIX JaHHBIX: ['eHepaius n300pakeHUM, TEKCTa, MY3bIKU U
IPYTUX TUIIOB JAHHBIX.
TBopueckue 3anmaun: lcronb30BaHME TEHEPUPYIOLIUX MOJEIEH s
TBOPUYECKHX LIEJIEN, TAKUX KAK CO3JaHUE UCKYCCTBA, MY3bIKU U JIUTEPATYPHI.
7. dpyrue BaxxHble 3a1a4u:
AHanu3 paHHbIX: V3BnedeHue mnone3Hodl uH(oOpManuu w3 OONBIINX
Ha0OPOB JaHHBIX.
MamuHHOe nepeBefeHre: ABTOMATHYECKHI IEpPEBOJ TEKCTa C OJHOIrO
A3bIKa HA JPYTOM.
PacnoznaBanue peun: [IpeoOpazoBanue peun B TEKCT.
AHanu3 uyBcTB: OnpeneneHne SMOIMOHAIBHOTO TOHA TEKCTA.
8. [IpuHuumnel pazpadotku cuctem NUU:
Br16op anropurmos: Beibop noaxonsiero anroputma MU i kKoHKpeTHOM
3a/1a4u.
[ToaroroBka nanueix: [logroroBka Habopa JaHHBIX JJIS O0YUYEHUS MOJIEIH
nn.
O6yuenune moaenn: O0yuenne moaenu MM ¢ momompro JaHHBIX.
Ornenka kauectBa mojenu: [IpoBepka TouHoCcTH U 3(h(PEKTUBHOCTH MOJIETIH.
9. OTnueckue acnektsl MU:
Bnusnue MU Ha obmiectBo: Paccmorpenne Bnusinug M Ha peiHOK Tpyna,
0€30MacHOCTh, KOHMUCHIIMAIBHOCTh U APYTUE aCMEKThI )KU3HU YEIOBEKA.
OtBercrBeHHOCTh 3a AevctBus HMU: KTo Hecer OTBETCTBEHHOCTH 3a
nerictBus cucrem UN?

Bomnpocsr:
1. IIpumeHeHne MEeTOI0B HCKYCCTBEHHOTO MHTEIUIEKTA U1 PELICHUS 3a1a4.
2. 3aaun B 00J1aCTH UCKYCCTBEHHOTO MHTEJUIEKTA.

TeMbI TOKIJIaJI0B U HAYYHBIX COOOIITESHUIN:

1. IIpumeHeHre HEMPOHHBIX CETEN B 3a7jauaX KOMIBIOTEPHOTO 3PEHHUS.

2. DBOJIIOIMS ¥ pa3BUTHE O0YUYEHUS C TIOJIKPETNICHUEM B UCCIIEOBAHUSIX HC-
KYCCTBEHHOT'O UHTEJIJIEKTA.



Tema 3. Knaccupukanusa na npumepe aaropurma k-Oamkaiimmx coce-

neit (KNN).
oyHas — 1 4.
3aouHas — | 4.

1. Benenue B Knaccudukaimuto:
[Tonsarue knaccudukamuu: Yro takoe kinaccudukanus? Kakosa ee 1enb?
Tunbl  ki1accupuKalMOHHBIX — 3amad: JIByxkiaccoBas  (OuHapHas)
KJaccuUKaIus 1 MHOTOKIIACCOBAas Kilaccuukanus.

[Tpumeps! knaccudukanuu: PacnosnaBanue oOpa3oB, onpeieieHUe crama,
IMAarHOCTHKA 3a00JIEBaHMUI.

MeTpuKH OIIeHKH KadecTBa Kiraccudukanun: TouHOCTh, MoaHOTa, F1-Mepa,
AUC u npyrue.

2. Anroputm k-Onmmxaiimux coceaeit (kNN):

[Tpunnun padotsr KNN: Haiitu k 6mmkaiiux cocefieil K HOBOMY OOBEKTY
B MPOCTPAHCTBE MIPU3HAKOB U MPUCBOUTH €MY KJIacc, KOTOPBIA mpeodaagaeT cpeau
ero OKauIIux cocenei.

Bribop mapamerpa k: Kak BbIOpaTh onTuManbHOEe 3HaueHue k g
KOHKPETHOM 3a/1aun?

MeTtpuka paccrosuus: Kak u3MepuTh paccTOsHUE MEXIy OOBEKTaMU B
IPOCTPAHCTBE MPU3HAKOB?

[IpeumymectBa kNN: IlpocroTa peanusanuu, UHTYUTHBHAS TMOHSITHOCTD,
Xopoiias paboToCIIOCOOHOCTh B HEKOTOPBIX 3a/1auax.

Henoctarku kNN: UyBCTBUTENBHOCTh K IIIyMy W BbIOpOCaM, MEIJICHHOE
npeacKa3anue il OOJbIIMX HAOOpOB JaHHBIX, HEOOXOIWMOCTh XPAaHHUTH BCE
oOydaroriye TaHHbIE.

3. [Ipumep peanuzaruu kKNN:

Hcnonw3oBanue Oubnumoreku Scikit-learn B Python: ITlpumep koma nmns
peanuzaruu anroputma kNN.

O6yuenue moxaenmun kNN: Kak oOyuute Moaenr kNN Ha oOygarommx
AHHBIX ?

[Ipenckazanue kinacca HOBOro oobekra: Kak cienars mpejckazanue Kiacca
HOBOTO 00BEKTA C MOMOITBI0 00ydeHHO# Moaen KNN?

Onenka xadyectBa moaear KNN: Kak orenuts TouHocth momeian kNN ¢
MTOMOIIBIO PA3IMYHBIX METPUK OIICHKU?

4. Ilpumenennst kKNN:

PacnoznaBanue o6pazoB: Kiaccudukanus nzo0paxeHuii, 3ByKOB, TEKCTOB.

PexomenmarensHbie cucTeMbl: PexomMeHAarMu TOBAapOB WM yCIyT Ha
OCHOBE TMPEABITYIINX MOKYTIOK WIIA MTPEATIOYTEHUH.

AHanmu3 nmaHHBIX: ['pynmupoBKa JaHHBIX Ha OCHOBE CXOJICTBA MEXKIY
00BbEKTaMH.



JlaGopaTopHasi pabora Ne 2: Ucnosib30BaHMe U CPABHEHHE aJIr0-
puTMOB KJaaccupukannu: kNN, pemiarime qepeBbsi 1 UX aHCaMOJIM, JTOTH-
CTHYECKasi perpeccus.

B nannoii naGopatopHoil paboTe Mbl pacCMOTPUM TPH MOMYJISPHBIX aJlro-
putMa knaccupukanuu: k ommkaiiimux coceneit (kNN), pemaromniye qepeBbs U UX
aHcaMOJIM, a TakXe JIOTUCTHYECKYI0 perpeccuto. Mbl MpoBeaeM MpPaKTHUECKHUE
AKCIIEPUMEHTHI, YTOOBI CPaBHUTh UX 3(P(EKTUBHOCTh HA OJHOM M TOM e Habope
JaHHBIX. B pe3ynbraTe pabOThl CTyAE€HTHI CMOTYT JIydllle MOHSTh IMPUHLUIBI pa-
OOTBI 3TUX AJTOPUTMOB, UX NPEUMYILIECTBA U HEJOCTATKH, a TAK)KE HAy4aTCs MpH-
MEHSTh UX JJISl peLICHUs 3a/1a4 KilacCU(PUKAIIU.

Iesu padoTsl

1. N3yuuth anroputmbel KNN, pemaromme AepeBbs U JIOTHCTHYC-
CKYIO PErpeCcCHIO.
2.  HayuuTbcs mpUMEHSITH TaHHBIE AITOPUTMBI Ha TIPAKTHKE.
3. CpaBHuTh 3¢ (PEKTUBHOCTH AITOPUTMOB HAa OJHOM Habope JaH-
HBIX.
4.  Ilpoanamm3upoBaTh pe3yiabTaThl U CACIATH BHIBOJIBI.
3ananus
3ananue 1: IloaroroBka JaHHBIX
1.  Bribepure Habop AaHHBIX A Kiaccudukanuu. Pekomengyercs
UCII0JIb30BaTh OTKPBIThIE HA0OOPHI TAHHBIX, Takue Kak Iris, Wine unu Titanic.
2.  3arpy3uTe AaHHBIC U MIPOBEAUTE MPEABAPUTEIbHYIO 00padOTKY:
o 3anoJIHATE NPOIYCKH (ECIIH €CTh).
o [IpeoOpa3yiiTe KareropuaabHbIE MEPEMEHHBIE B YHCIIO-
BbIE (€CcIIi He0OXOMMO).
o Pa3nenure nanapie Ha 00YYarONIyIO U TECTOBYIO BRIOOPKH

(manmpumep, 80% Ha oOyuenue u 20% Ha TECTUPOBAHUE).
3ananue 2: Peasmzauus aaropurma KNN

1. Wmnoptupyiite  HeoOxoaumble  OUOMMOTEKH  (Hampumep,
sklearn).

2. Peaymzyiite anroputm kNN ¢ wucnofib3oBaHUEM OHOJIMOTEKU
sklearn.

3. OOyuute Mozens Ha oOydaromiel BHIOOpKE M claeNanTe mpen-
CKa3aHUs Ha TECTOBOW BBIOOPKE.

4. OueHnTe KayecTBO MOJEIU C MOMOIIBI0O METPHK, TAKHMX KakK

TOYHOCTH (accuracy), noiHorta (recall) u F1-mepa.
3ananue 3: Peanu3anus pelmialoimx J1epeBbeB

1. PeanusyiiTe anroput™m pemaronmx AEPEBLEB C UCITOIb30BAHUEM
oubnuoreku sklearn.

2. OOyuute MojieNb Ha oOydaroliel BbIOOpKE U cleialTe mpes-
CKa3aHMsI Ha TECTOBOM BBIOOPKE.

3. OueHuTe Ka4yeCTBO MOJICNIM C MOMOIIBIO T€X K€ METPHUK, UYTO U
B MIPEIBIIYIIEM 3aaHUH.
3ananue 4: Peanm3zanus ancamoOJ1eil peiaoumx JepeBben
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1.  Peammsyiite anroput™m ciydaitHoro jeca (Random Forest) u/
i rpagueHtHoro Oycturra (Gradient Boosting) ¢ ucnonb3oBanuemM Ou0-
muorteku sklearn.
2. OOyuute Mojzenb Ha oOydaroniel BHIOOpKE W clenalTe mpei-
CKa3aHUs Ha TECTOBOU BBIOOPKE.
3. OneHnTe Ka4eCTBO MOJIENH C TOMOIIBIO TEX KE METPUK.
3ananue S: Peanu3anus JIOrHCTHYECKON perpeccuu
1.  PeanusyiiTe aaropuT™m JOTUCTUYECKON PErpeccuu ¢ MCHOJIb30-
BaHueM OmbOnuoreku sklearn.
2. OOyuuTe Mozens Ha oOydaromiel BHIOOpKE M claeNanTe mpel-
CKa3aHUs Ha TECTOBOW BHIOOPKE.
3. OueHnTe Ka4eCTBO MOJIEH C TTIOMOIIBIO TEX KE METPUK.
3ananue 6: CpaBHeHHUe pe3yJbTATOB
1. CpaBHUTE pe3yJbTaThl BCEX PEATM30BAHHBIX MOJIENIEH MO MET-
pUKaM TOYHOCTH, IMOJTHOTHI U F1-Mepsl.
2. [TocTpoiiTe rpaduku AJid HArJIAJIHOTO CpaBHEHHs (Hampumep,
CTOJIOYATHIE AUATPAMMBI).
3. [Ipoanamu3upynTe, KakOW aJIrOpUTM IIOKa3ajdl HAWIIYYIIne
pe3yJbTaThl U TIOYEMY.
3ananue 7: BoiBoabl
1. Hanummre kpaTkuii oTyeT o mpojieaHHoN padoTe.
2. VYkaxure, Kakue aJrOpUTMbI MOKa3aJIM JIy4IlIhe pe3yJbTaThl U B
KaKUX CIydasx KaXKJIbIi U3 HUX MOXKET ObITh MPEOYTUTEIbHEE.
3. OO6cynuTe BO3MOJKHBIE YIYUIICHHS U JaldbHEHIIME Imard s
HCCIIETOBAHMUS.
3akirouenune
B xoxe BeimonmHEeHUsT 1a00paTOPHOI pabOTHI CTYACHTHI MOJIyYaT MPaKTHYIC-
CKHIl ONBIT pabOTHI C Pa3NUYHBIMU AJITOPUTMAMU KJIaCCU(UKAIIUU, HAYYATCS UX
MIPUMEHSITh U CPAaBHUBATH. DTO MOMOXKET JIYUIlI€ MMOHATh, KAK BHIOUPATh MOAXO/Is -
IUH aJITOPUTM JJI PEIIeHUsT KOHKPETHBIX 3aJlad B 00JacTH MalIMHHOIO o0yue-
HUSL.

Bormpocsr:

1. Bnusinue BeiOopa nmapamerpa k Ha kauecTBO KiaacCU(PUKAIIMKU ITPU UCTIOJb-
30BaHUU ajaropuT™a k-Oirmkaiimmmx coceen.

2. MeToapl yaydieHus] TPOU3BOIUTEIbHOCTH aJITOpUTMa K-OIKalmmx co-
ceneit 1t paboThl ¢ OOIBITUMHA 00hEMaMH TAaHHBIX.

TeMbl TOKJIAZ0B U HAYYHBIX CTATEH:

1. Ananu3 npumeHeHus airoputma k-Onmvkaiiux cocenel B 3amayax Kiaccudu-
KaIli¥ MEIUIIMHCKUX JIAaHHBIX.

2. CpaBHUTENbHBIA aHAIM3 AJITOPUTMOB KiaccUpUKalMU Ha npumepe k-Onvkaii-
IIUX cOoceaeH.

3. Metonpl  npenoOpabOTKu  JNaHHBIX: Kak  MOJArOTOBUTH  JaHHBIC  JUIS
ucronb3oBanus B anroput™Me kNN (Hanpumep, macmrabupoBaHue, KOJIUPOBAHUE
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KaTeropuajbHbIX MPU3HAKOB).

4. Be16op mapametpa k: Pazaudaabie MeTOIBI BEIOOPA ONITHMAIBHOTO 3HAYCHUS K.

5. CpaBuenue ¢ npyrumu anroputmamu kinaccudukanuu: Kak kNN cpaBHUBaercs
C IPYTUMHU JITOPUTMaMHU KJIaCCU(PUKAIINU, TAKUMHU KaK JIOTUCTUYECKAsl perpeccus,
nepeBo pemeHuit um SVM?

6. Orpannuennst kNN: Korma kNN Moxer ObiTh Hed(()EKTUBHBIM WM
HETIOIXOISIINM JIJI PelIeHUs] KOHKPETHOU 3aa4u?

Tema 4. Perpeccusi. Merpuxku ouenku perpeccuu: MSE, MAE, R2 —
K03 puueHT 1eTepMUHALIUH.
oyHas — 2 4.
3a04yHas — 2 4.

1. OCHOBHBIE NOHATHSI PEFPECCHUH:

Perpeccus: 3amaya npenckazaHusi HENPEPHIBHOIO 3HaY€HUs (LEIEBOr0 IpH-
3HaKa) Ha OCHOBE BXOJIHBIX JIaHHBIX (HE3aBUCHUMBIX MTEPEMEHHBIX).

JIuneitnas perpeccusi: IIpocrtedmunii BUJI perpeccuu, rjie 3aBUCUMOCThb
MEXIY LIeJIEBBIM MPU3HAKOM W HE3aBUCHUMBIMHU MEPEMEHHBIMU MPEICTABICHA JIU-
HEHHON QyHKUMEH.

Henunelinas perpeccus: Mcnonb3yer 6osee cnoxxHble QYHKIUU IS MOJIe-
JUPOBAHUS 3aBUCUMOCTEN MEKTy TPU3HAKAMH.

[Ipumeps! perpeccun:

IIporao3npoBaHue 1EH Ha HEIBUX)KMMOCTD

[Ipenckazanue noTpeOIeHUs ANEKTPOIHEPTUU

OnpeneneHne BpeMEHU 05KHJIaHUS B OYEPEIN

2. MeTpuKH OLIEHKU PETPeCcCHu:

MSE (Mean Squared Error): CpemnexkBaapatuuHasi ommbka. M3mepser
CpellHee KBaJpaTOB Pa3iu4Mil MEXIy MPEACKa3aHHBIMU U (PAKTUYECKUMH 3Haye-
HUsAMH. YyBCTBUTENIbHA K BRIOpOCAM.

MAE (Mean Absolute Error): Cpenusis abcomtoTHasi omuoOka. M3mepsiet
cpenHee aOCOMIOTHBIX 3HAYEHUHN pa3iuuuil MexAy MpeaCcKa3aHHbIMU U (pakThye-
CKUMHM 3HAYCHHUSIMU. MeHee uyBCTBUTENbHA K BbIOpocaM, yem MSE.

R2 (koapdunuent nerepmunaiuu): M3mepser 1010 U3BMEHEHUS 1IEJIEBOTO
pHU3HaKa, KOTOpPOe OOBACHIETCS MOJIebIo. 3HaUeHne Oin3koe K 1 yka3bIBaeT Ha
XOpOILYIO MOJEIIb.

3. AJITOPUTMBI PETPECCUU:

Jluneitnas perpeccusi: [Ipocreimuii MeTOa, HO MOXET OBITh JTOCTATOYHO
3 PEKTUBHBIM TSI JIMHEHHBIX 3aBUCHMOCTECH.

Jloructuueckas perpeccusi: Mcnonbe3yercs i npeicKa3aHus BEPOSITHOCTH
coObITHS (HanmpuMep, BEPOATHOCTU KIIMEHTA KyIIUTh TOBAp).

Merton k-Onwxaitimx coceneid: Mcnonb3yercs ang perpeccuu, Haxons k
OnKalMx cocefeil K HOBOMY OOBEKTY W MpeAcKa3biBas 3HAUEHHE Ha OCHOBE
CpEIIHEero 3HAUEeHHs 1IeJIEBOr0 MpU3HaKa y coceIeH.

Hepesbs pemennii: Co3a0T AEpEeBOBUAHYIO CTPYKTYPY JJIsl IPEACKa3aHUs
3HA4YEHUS LIEJIEBOrO MPU3HAKA.
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Crnydaiinpiii ec: AHCAaMOJIb JEPEBhEB PEIICHUN ISl YIYUIEHUS TOYHOCTH
IIPEACKA3AHHUS.
Merton noanepxku BeKTopHbIX MamuH (SVM): Mcnonb3yercs muist perpec-
CUU, HAXOJS ONTUMAJIbHYIO PA3JACIAIONIYIO TUIIEPITIOCKOCTh B MPOCTPAHCTBE IPH-
3HAKOB.
Heliponnsle cetr: MOryT OBbITh UCIIOB30BAHBI ISl PETPECCUU C TTOMOILBIO
Pa3HbIX APXUTEKTYp (HAIIPUMEDP, MHOTOCTIONHBIE IEPCENTPOHBI).
4. BeiOOp METpUKHU:
Bb160p MeTpuKHU 3aBUCUT OT KOHKPETHOM 3a/1a4u ¥ TpeOOBaHUMN K MOJIEIIH.
MSE ucnonb3yeTcst 4acTo, HO 4YyBCTBUTENbHA K BEIOpOCaM.
MAE 06onee ycToitunBa K BeIOpOcam, HO MOXET ObITh MeHee UH(POPMATHUB-
HOU B HEKOTOPBIX CIy4dasix.
R2 nokaspiBaeT Ka4eCTBO MOJIEIN B KOHTEKCTE M3MEHEHUs LIEJIEBOIO MPH-
3HaKa.
5. [Ipumenenue perpeccunu:
dunaHcoBoe MoaenupoBaHue: IlpenckaszaHue LeH Ha akUWU, OOMEHHBIE
KYPCBI.
IIpornosupoBanue nponax: IIpeackaszanne cpoca Ha TOBAPHI U yCIIYTH.
AHanu3 naHHbIX: [Iorck 3akOHOMEpPHOCTEN U TPEHIOB B TaHHBIX.

JlaGoparopHasi padora Ne 3: Ucnosib30BaHue U OLIEHKA AJITOPUTMOB
perpeccuu. IlonGop onTMMaIbHBIX IAPAMETPOB pPerpeccum.

B nannoii nmaGoparopHoii paboTe paccMaTpUBAIOTCS OCHOBHBIE aJTOPUTMbI
perpeccuu, ux MPUMEHEHHUE U OLICHKA Ka4ueCTBA. YYaluecs MO3HAKOMSATCS C METO-
JaMU TI0JI00pa ONTUMAJIBHBIX MMapaMeTPOB PErPecCri, a TaKKe HAydaTCsl UCTIOIb-
30BaTh Pa3IMYHbIC METPUKU JIJISI OIEHKH MPOU3BOIUTEIHLHOCTH Mojenei. PaboTa
BKJIFOYAET B €0 MPAaKTUYECKHUE 3aaHMsI, KOTOPBIC TTIOMOTYT 3aKPENUTh IMOTyUYeH-
HBIC 3HAHMUSL.

Perpeccuss — 3TO OJIMH M3 OCHOBHBIX METOJOB aHAIM3a JAHHBIX, KOTOPBIN
HCTIONB3YETCS ISl TPEACKA3aHUs 3HAYEHUM 3aBUCHUMOM INEPEMEHHOM Ha OCHOBE
3HAYCHUN OJHOM WJIM HECKOJBKUX HE3aBUCHUMBIX NIEpEMEHHBIX. B 3T0M madopatop-
HOU paboTre MbI OyjaeM ucrnosb3oBaTh Python u 6ubnamoteky scikit-learn nms pea-
JM3alUU aJITOPUTMOB PETPECCUMN.

3aganue 1: IloaroroBka JaHHBIX

1. 3arpy3ute HabOp AaHHBIX (Hampumep, boston housing dataset
uiu diabetes dataset) u3 6ubnamorexu sklearn.datasets.
2. Pasnenute naHHple Ha OOYYAlONIyl0 M TECTOBYIO BBIOOPKHU

(manpumep, 80% Ha 00yuenue u 20% Ha TECTUPOBAHHE).

3. [IpoBenuTe npenBapyUTENbHBIM aHATU3 JAHHBIX: IPOBEPHTE Ha-

JIMYUE POIYCKOB, BU3YAIIM3UPYUTE PaCIIPEACIICHUE LIETIEBON ITIEPEMEHHOM.

3ananue 2: Peanusanus aJJrOpuTMOB perpeccuu

1. Peanusylite cienyromue alropuTMbl perpeccumu:
o JIuneinas perpeccus
o Perpeccus ¢ uCcnonap30BaHUEM JIepEBA PEILICHUM

o PGFPGCCI/ISI C UCIIOJIB30BAHUCM CJIY‘I&IZHOI‘O JIcCa
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o Perpeccus ¢ ucnonap30BaHrEM TPaJMEHTHOTO OyCTHHTA
2. JIma kaxxgom MOJ1eIIu:
o OOyuuTe Mozens Ha 00ydJaromieil BRIOOPKE.
o Crenaiite npeacka3aHusi Ha TECTOBOW BBIOOPKE.
3apanue 3: OueHka kauecTBa MojaeJiei
1. Hcnonp3ylte cienyroumme METPUKU [UId OLEHKH KayecTBa
MOJIEJICH:
o Cpennsist abcomotHas ommnoka (MAE)
o Cpenuss kBaaparuuHas ommbka (MSE)
o Koadpdumment nerepmunanum (R?)
2. CpaBHuTe pe3yibTaThl JUIsl BCEX PEaTM30BAHHBIX MOJENEH U

BBIOCPUTE HAUTYUIITYIO.
3ananue 4: [log0o0p onTMMAIBHBIX IAPAMETPOB
1. Hcnonp3yiiTe METO KPOCC-BTUIAIINAH JUTSI TIO00pa ONTHMAITb-
HBIX THUIIEpIIapaMETPOB Il MOJENH, KOTOpas IIOKa3aja HauIydlllue
pe3ybTaThl HA IPEABLAYLIEM dTAIlE.
2. IIpumenute GridSearchCV wunu RandomizedSearchCV nns
MOMCKa ONTUMAaJIbHBIX MMTAPAMETPOB.
3. OOyuuTe MOJIeNb C ONTUMAIBHBIMU MApAMETPAMU U OLIEHUTE €€
KaueCTBO Ha TECTOBOU BBIOOPKE.
3ananue 5: Buzyaausanus pe3yJibTaToB
1. [TocTpoiiTe rpaduku, Moka3bIBaIOIIKE:
o CpaBHEHHE TIPEICKA3aHHBIX M (DAKTUUECKUX 3HAUCHHIM
IUT HAWJTYYIIer MOJICIIH.
o BaxHOCTh IPU3HAKOB U1 MOJIEINIH, UCIIOIb3YIOLIEH Ciy-
YaHBIN JIEC WJIA TPAIUCHTHBIN OYCTHHT.
2. HarmmmuiTe xpaTkuii BBIBOJ O TOM, Kakue (aKTOPhl OKa3alld
HauOoJIbIIEE BIUSHUE HA NIPEICKa3aHUs.
3akiiroueHue
B nannoit nmaGopatopHoit paboTe ObUIM H3Y4Y€HBl OCHOBHBIE AJITOPUTMBI

perpeccuy, MeTOJlbl MX OLIEHKHM M MOoJa00pa mapaMeTpoB. Yualluecs NOJy4HIId
NPAKTUYECKUN OMBIT pabOThl C pealbHbIMU JAHHBIMU M HAYYUIIUCh MPUMEHSThH
pa3iMuHble METPUKHM [UIsl OLIEHKM KadecTBa Mojeieil. Pesynbrartel paboThl
IOMOTYT JIy4llle TIOHATh, KaK BBIOMPATh U HACTPaWBaTh MOJEIU PETPECCUU IJIs
pellIeHus] IPaKTUYECKUX 3a]au.

Bomnpocsr:
1. Yopomienue BbiOOpa Hanboee MOAXOAAIICH MOJETH Il KOHKPETHOTO

Habopa JaHHBIX MPH HCIOJIB30BAHWU PA3IUYHBIX METPUK OIICHKH PErpeccum,
takux kak MSE, MAE u R*-ko3dgunuenT nerepMmuHanuy.

2. OcobeHHocTH npuMeHeHus Kaxaou u3z Merpuk MSE, MAE u R2,

Tembl JOKIJIAI0OB U HAYYHBIX COOOIIEHMIA:
1. CpaBHUTEnbHBIN aHaMM3 S(OPEKTUBHOCTH METPUK OLIEHKH
perpeccuu Ha pumepe 0oNbIIUX 00BEMOB (DMHAHCOBBIX JIAHHBIX.
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2. Bnusinue BpIOOpa METPUK Ha YCNEUIHOCTh HMPOrHO3UPOBAHMS
IIPU UCITOJIb30BAHUY PA3JIMYHBIX MOJIEIIEH PErPECCUM.

3. JIuneiinas anredpa u MarpuyHble onepauu: [lonnmanue ocHOB
JMHENHOU anreOpbl, HEOOXOAUMBIX ISl IOHUMAaHHUS AITOPUTMOB PETPECCHUMU.

4. [TepexpectHas Banuaanusi: MeTo1 OLIEHKH KayecTBa MOJICNIA Ha
HEBUIMMBIX JTaHHBIX.

3. Perynspuzauus: TeXHUKU 71 IPeAOTBpALIEHUS TepeoOydeHust
mozenu (Hanpumep, L1 u L2 perynsipuzauus).

6. I'myOokoe oOyuenue: [IpumeHeHne TIIIyOOKHX HEMPOHHBIX

ceTen JJIA pCIICHUA 3aaa4 pEerpCCCUU.

Tema 5. Knacrepuzauus k-means, k-means++, DBSCAN, arsiomepaTuB-

Hasl kjgacTtepu3anus MeTPpUKH OlleHKHU KJIacTepPU3anuu
oyHas — 2 4.
3a09Has — - .

1. OCHOBHBIE NOHATHUSA KJIACTEPU3ALINHN:

Kiactepusanusi: mpoiiecc rpynnupoBKH 00bEKTOB JaHHBIX MO CXOJCTBY.

Knacrep: rpynna o0beKTOB, CXOXKHUX 110 CBOUM XapaKTEPUCTUKAM.

MeTtpuka paccTosHus: GYyHKINS, U3MEPSIONIAs PACCTOSHUE MEXIY OOBhEeK-
TaMH JTaHHBIX.

Lenp kiactepusanuu: pa3AeyiuTh JaHHbIE HA TPYIIIbI, YTOOBI OJYYUTH 00-
Jee TIy00KOoe MOHUMAaHUEe CTPYKTYPhI JaHHBIX, HANTH 3aKOHOMEPHOCTH, MTOBBICUTh
3¢ (HEeKTUBHOCTH PabOTHI AITOPUTMOB MAIIIMHHOTO 00YUYEHUSI.

2. AaropuTMmbl KIacTepH3alldu: K-means: OJWH W3 CaMbIX MOMYJISPHBIX
JITOPUTMOB, KOTOPBIA pabOTAET MyTEM UTEPATUBHOTO MEPEMEIICHUS IIEHTPOUIOB
KJIACTEPOB U NMPUCBOCHUSI 00BEKTOB OJMKANUIIEMY EHTPOUIY.

k-means++: mogudukanus k-means, koTopasi BHIOMpaeT HayadbHbIE LIEHT-
pouasl 0oJiee pasyMHBIM CIOCOOOM, UTOOBI M30€kKaTh IJIOXUX JIOKAJIBHBIX MH-
HHUMYMOB.

DBSCAN (Density-Based Spatial Clustering of Applications with Noise):
OCHOBAaH Ha KOHIICTIIMH TIOTHOCTHU JNAaHHBIX. OH MAECHTU(ULIUPYET KIACTEPhl KaK
00J1aCTH C BBICOKOW TUJIOTHOCTBIO JAHHBIX, pa3JeieHHbIe O0JACTIMU C HU3KOM
IJIOTHOCTBIO.

ArjomepaTuBHas Kiactepu3auus: "'cHU3y BBEpX' METOJ, KOTOPbI HaUMHA-
€TCSl C OT/IETBHBIX OOBEKTOB U MOCTENEHHO OOBENUHSIET UX B KJIACTEPHI, TIOKA BCE
00BEKTHI HE OYAYT 00BEIMHEHBI B OAMH OOJBIION KacTep.

3. MeTpuku OlleHKH KadyecTBa kiactepusanuu: CHIysT: U3MEpsIeT CILUIOUYEH-
HOCTb KJIAaCTEPOB U Pa3JeICHUE MEXy KIaCTEePaAMH.

Wunexkc [lanau: oLieHMBAET CTENEHb PA3ACIICHHUS] MEXIY KIacTepamH H
CIUIOYEHHOCTh BHYTPH KJIACTEPOB.

Nunexc Kamnmuncku-XapaOaill: MEpUT OTHOILIEHHE MEXAY JHUCTEpCUeit
BHYTPHU KJIACTEPOB U IUCTIEPCUEH MEXAY KllacTepamu.

Hpyrue metpuxu: Munekc eiiBuca-bonauna, Unaexkc Cuitysta, METPUKH,
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OCHOBAaHHBIC HA YPHTPONUU U MHPOPMAIIHH.
4. IlpuMeHeHne KIIacTepU3alliu:

OO0paboTKa JaHHBIX: OOHAPYKEHUE aHOMAJINH, CIKaTUE JAHHBIX, CHIDKEHUE
pa3MEepHOCTH.

MarmmuaHoe 00ydeHre: TOAr0TOBKAa JaHHBIX IS Kiaccu(ukanuu, perpec-
CHUH, W IPYTUX 3a7ad.

MapKeTHHT: CeTMEHTAIMs KJIMEHTOB, IIeJieBas peKiiaMa.

MenuiuHa: kiaccuduKaIys maydeHToB, JHarHOCTUKA 3a00/IeBaHUH.

buonorus: kinacrepusaius reHoB, aHAIU3 OEJIKOB.

5. [IpeumyinecTBa U HEOCTATKU AITOPUTMOB KJIACTEPU3ALINU:

k-means: mpoct B peanuzanuu, 3¢pHEKTUBEH A O0JbIIMX HAOOPOB JaH-
HBIX, MOXKET OBITh UyBCTBUTEJIEH K BHIOOPY HaUabHBIX IIEHTPOUIOB.

k-means++: mydiie cipaBisieTcss ¢ BHIOOPOM HadadbHBIX IIEHTPOUIOB, HO
BCE €IIIe YYBCTBHUTEIICH K (POpME KIIaCTEPOB.

DBSCAN: He TpeOyeT 3HaHUS YHClia KJIACTEPOB, XOPOIIO CIPABISETCS C
IITyMOM M BBIOpOCAaMHM, HE BCETIa XOPOIIO paboTaeT ¢ JAaHHBIMH PA3IUIHON TUIOT-
HOCTH.

ArnoMepaTuBHAS KJIAaCTEPU3AIMS: CIIOCOOHA HAXOIUTh KJIACTEPHI CIOKHOM
(GOpMBI, 9yBCTBHUTENIbHA K BEIOOPY MEp PAaCCTOSHUS, MOKET OBITh MEJICHHOU IS
0OJIBIIMX HAOOPOB JaHHBIX.

Bormpocst:

1. Yto takoe kiactepuzanusi? ONUIIMTE OCHOBHBIC MPUHIUIIBI U 1I€JIA KJa-
CTEpHU3aLUU JaHHBIX.

2. Kakue tumbl kjacrepusanuu cyumiectBytor? Ilepeuucaure u KpaTko
OIUIINTE OCHOBHBIE aJrOPUTMBbI KJIacTepU3aluy, Takue kak k-means, k-means++,
DBSCAN, arnomepaTuBHas Ki1acTepu3anusl.

3. B 4em 3akmrouaercs 3amada knacrepusanuu? Kak aaropuTMsl KIacTEpH-
3alMM IOMOTAIOT PelaTh 3a/1a4i B Pa3JIMYHbIX 001acTsIX?

4. KakoBbl IpeUMYILECTBA U HEJOCTATKU PA3IMUHBIX aJITOPUTMOB KJIaCTEPH-
3auuu? CpaBHute k-means, k-means++, DBSCAN u arnmomepatuBHy0 KilacTepu-
3alMI0 0 PA3IMYHBIM KpUTEPUSIM (HAIpUMEpP, CKOPOCTh pabOThl, UyBCTBUTEIb-
HOCTh K IIIyMy, TpeOOBaHUS K JaHHBIM, BO3MOXKHOCTb PabOThl C paziIUYHBIMU
TUTIAMH JJAHHBIX).

5. Kak BbIOpaTh onTUMajgbHOE KOJUYECTBO KiiacTepoB? OMUIINUTE METOJbI
OTIpe/IeNICHUs] ONTUMAJIBHOTO YHCIa KIAcTEepoB A k-means W Apyrux anro-
PUTMOB.

10. Kak xnactepuzaiusi mpuMeHsieTcs B peaibHoM mupe? [IpuBenure npu-
Mephbl IPUMEHEHHUSI KJIaCTEPU3aLUU B PA3IMYHBIX 00JIACTAX, TAKUX KaK MAapKETHUHT,
MEIUIMHA, (PUHAHCHI, KOMIIBIOTEPHOE 3pEHHUE.

TeMbl T0KJIaJI0B U HAYYHBIX COOOIIECHUIN:

1. CpaBHUTEIBHBIN aHAIA3 AJITOPUTMOB KJIaCTEpU3ALINH.
2. IlpumeHeHust KIacTepu3aliu B pa3InuHbIX 00JIacTsX.
3. Boibop onTuMalibHOTO YKCIIa KJ1acTepoB B k-means.
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4. MeToabl BU3yalu3aliu pe3yibTaTOB KJIaCTepU3aLIUH.

5. [IpoGnembl 1 OrpaHUYEHUS AJITOPUTMOB KJIaCTepU3AIUH.

6. O1leHKa Ka4ecTBa KJIaCTEPU3ALNH C UCIIOJIHL30BAHUEM PA3IMUHBIX METPHUK.

7. Ilpumenenue anroputma k-means++ jyist perieHus: npooyieM ¢ MHUITUAIH -
3anuei B k-means.

8. AmroputM DBSCAN u ero npumMeHeHue sl KJIACTEPU3ALWUA JTAHHBIX
PAa3JIMYHOMN TUIOTHOCTH.

9. ArnomepaTuBHas KilacTepU3alus: MPUHIUIIBI U AJITOPUTMBI.

Tema 6. AnropuT™Mbl, OCHOBAHHbIE HA NMPUMEHEHHH PelIAIIIUX Jepe-
BbEB.

oyHasg — 2 4.

3a049HasI — - 4yac

1. ITocTpoeHne pemarmmx 1epeEBbEB:
Kpurepuu pa3orenus y3inos:
[Tontynsipusie kputepun: nHbGopmanuoHubiid mpupoct (Information Gain),
kputepuit Jxunu (Gini impurity), satponus (Entropy).
MeTobl IpeI0TBpaleHHs TEPe00yYEHUS:
Metoasl: oOpe3ka (pruning), oOrpaHWYeHUs] TIyOWMHBI JEpeBa,
MUHUMAJIBLHOE YKCIIO0 HAOII0ICHUH B y3JI€.
AJTOPUTMBI IOCTPOCHUS IEPEBHEB PEIICHUI:
ID3, C4.5, CART - cambie pacnipoCcTpaHEHHbIE aJTOPUTMBI.
Wx mpeumyIiiecTBa U HETOCTATKH, KAK OHM Pa0OTaIOT, Ha KaKWUX JTaHHBIX
Jy4lIe BCEro MPUMEHSIOTCS.
OO6paboTKa MPOIYIICHHBIX JAaHHBIX:
Mertoabl: ynaneHue HaOI0EHUN C MPOIyCKaMH, 3al0JHEHUE MPOIMYCKOB
CPEIHUM 3HAaUY€HHEM, CO3JIaHME OT/IEIBLHOTO y3J1a JIJIsl IPOIYIIEHHbIX TaHHbIX.
2. Ucnonp30BaHKE pEMIAIONINX JE€PEBHEB:
HNutepnperanus 1epeBbeB PELICHUN:
AHcaMOJeBbIe METOIbI:
Cnyuaiinbie nmeca (Random Forests), rpaguentabiit Oyctunr (Gradient
Boosting) - mpumepsl aHCaMOJIEBBIX METOJIOB.
3. O1eHKa U CpaBHEHUE PELIAOIINX JE€PEBHEB:
MeTpukH OLICHKHU:
Tounoctb, monHoTa, F1-mepa, AUC - OCHOBHbIE METPHKHU.
Kpocc-Banunanus:
CpaBHEHHE aITOPUTMOB:
CpaBHEHHME MO METPUKAM KadyecTBa, BpPEMEHU OOyYEeHMs, YI0OCTBY
MHTEpIPETaLIUH.
4. IlpuMeHeHHe pelaroX J€PEBbEB:
Knaccuduxanus:
Perpeccus:
CermeHranus:
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Bomnpocsr:
1. IlocTpoeHne pemarommx 1epeBbEB:
Kak  BpIOpaTh  ONTUMaIbHBIA  KpUTepHid  pa3OueHus  y3J0B?
(MH(pOPMALIMOHHBII NPUPOCT, KpUuTepui JKUHU, SHTPOIHSA)

Kakue Meroapl HCMONB3YIOTCA JUIsl NPENOTBpallleHHs] MepeoOydyeHus?
(oOpe3ka, orpaHu4eHHs] TTyOMHBI JepeBa, MUHUMAJIbHOE YWCIO HAONIOJACHHUI B
y371e)

Kak pabGotaioT anroputmbl MOCTPOEHUSI IEPEBHEB PEIICHUM, HAIpUMED,
ID3, C4.5, CART? (Bkit0o4as uxX OpeuMyIIEeCTBA U HETOCTATKH)

Kak yuuThIBaTh NpONMYCKH JTaHHBIX IPU OCTPOECHHUH JIEPEBHEB PELICHUN?

2. Mcrionp30BaHNE PEIIAIONINX JEPEBBEB:

Kak wuHTepnpeTnpoBarh MOJYYEHHOE JAEpPEBO pelieHuil? (mpaBuia
KJIacCU(DUKAITH, BAXKHBIC PU3HAKH )

Kak wucrnonb3oBaTh J€peBbs PEIICHWN s MPOTHO3UPOBaHUA? (KAKUM
00pa3oM NpOrHO3UPYETCS PE3yJIbTAT /It HOBOI'O HAOIIOACHUS )

Kak KOMOMHHpOBaTh HECKOJBKO JI€PEBbEB PEIICHUN JJIsi TOBBIIICHUS
TOYHOCTU? (aHCAMOJIEBBIE METOJbl, HAllpUMEp, CIy4YailHble Jeca, rpagueHTHBINA
OyCTHHT)

3. OneHKa penarux 1epeBhEB:

Kak oueHuTh TOYHOCTH MOJIYYEHHOTO JepeBa peueHui? (C MOMOIIbIO
KpOCC-BaJIUJIAIIMU, TECTOBOM BHIOOPKH)

Kak cpaBHUTH pa3Hble AITOPUTMbI MOCTPOEHUS JIEPEBHEB pELICHHUI? (C
MOMOIIbI0 METPUK TOUHOCTH, BPEMEHH 00YUECHHUS)

Kak onTumu3upoBaTh mapameTpbl aaropuTMa IMOCTPOEHHUS JiepeBa s
KOHKPETHOM 3a1aun?

4. [IpumMeHeHHe pearoluX JePEeBbEB B pa3HbIX 00JIaCTIX:

Kak wucnonp3oBarh JepeBbs PpELICHUA UId 3a1ad  KiacCU(UKAILHH,
perpeccum, CErMEeHTalun ?

Kakue npumepbl ycrnemHoro NpuMeHEHUsl PeliaonX AepPEeBbEB B Pa3HbIX
oOnacTsax? (MenuurHa, (PUHAHCHI, MAPKETUHT)

Kak pabotator pemaromue JepeBbi B  MHOTOMEPHBIX  JaHHBIX?
(BU3yanu3aIys, UHTepIpeTarus)

Kak yunThpiBaTh HEMHEWHBIE 3aBUCUMOCTH MEXIy NpU3HAKAMU?

Kak paGoTaTh ¢ 1aHHBIMU C PA3TMYHBIMU TUTIAMU TTPU3HAKOB?

Kak ncnonb3oBaTh nepeBbs PELICHUM I aHAIW3a JAHHBIX C BPEMEHHOU
KOMIIOHEHTOM?

Kak yuuThIBaTh OrpaHWYEHUs MPU IOCTPOEHUHU JEPEBBEB PEILICHUIA?
(HanpuMep, OrpaHUYEHUs HA KOJMYECTBO Y3JIOB, OTPAHMYEHUS HA MCIOJIb30BAHME
OMpEICICHHBIX TPU3HAKOB)

TeMbl JOKIIAI0B U HAYYHBIX COOOILICHHIA:

1. CpaBHuTeNbHBIA aHaMU3 3PPEKTUBHOCTH AJTOPUTMOB, OCHOBAHHBIX Ha
pelIaronnX JepPeBbiX, B 3aJja4aX KiacCu(PUKauy TEKCTOBBIX TaHHBIX.

2. OnTtumuzanys THIIEPIIAPAMETPOB pELIAIOIIUX JACPEBBEB B  3a1adax
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MPOTHO3WPOBAHUS BPEMEHHBIX PSJIOB.

3. MHOroMepHbI€ IaHHbIC: BU3YyAIM3UPOBATh U UHTEPIPETUPOBATH JEPEBDSI,
MOCTPOEHHBIC HA TAHHBIX C OOJBIITUM KOJIMYECTBOM MTPU3HAKOB.

4. HenuHeiiHple 3aBUCHMOCTH: HEJIMHEMHBIE 3aBUCHUMOCTH  MEXKIY
MpU3HAKAMU B JAHHBIX.

5. Pabora ¢ pa3nMuHBIMU TUMAMU JAHHBIX: UCIIOJb30BAHUE JCPEBLEB IS
JAHHBIX C TEKCTOBBIMU, KaTErOPUAIbHBIMU, YUCIOBBIMU MPU3HAKAMMU.

6. BpemeHHble psaabl: TPUMEHEHUE JCPEBbBEB I aHaiu3a JAaHHBIX C
BPEMEHHON KOMIIOHEHTOM.

Tema 7. MeToa onopHbIX BekTOpoB. [Ipsimasi u oOpaTtHas 3axava. Onpe-
JeJIeHUEe OIIOPHBIX BEKTOPOB. Sl1epHbIH TPIOK.

o4Has — 2 4.

3a04Hasl — - 4ac

1. Beenenune B SVM:

Uto Takoe SVM? Onucanne OCHOBHBIX MTPUHIUIIOB U UIEU METO/A.

[Ipumenenune SVM: I'ne SVM ucnons3yercst B peainbHbIX 3a7a4ax (Hampu-
Mep, paclio3HaBaHue 00pa30B, aHAINU3 TEKCTa, MPOrHO3UPOBAHUE)?

[Ipeumyimectea SVM: Bpicokasi TOUHOCTb, YCTOMYHUBOCTh K IMepeolyde-
HUIO, BO3MOKHOCTb PabOThI ¢ BEICOKOPA3MEPHBIMU JTaHHBIMU, CIIOCOOHOCTH 00pa-
0aTbIBaTh HETMHEHWHBIE TPAHUIIBI Pa3ICICHUSI.

Henocrarku SVM: CnoxxHOCTh BeIOOpa MapaMeTpoB silipa U PeryJisipusa-
MU, MEJIJICHHOE 00yUYeHHE JJIsi OOJIBIIMX HAOOPOB TaHHBIX.

2. [Ipsimast u obpatHas 3amaya:

[Ipsmas 3agaua SVM: HailTu onTUManibHYI0 pa3lelsionlyl0 TUIepIIIocC-
KOCTb B IIPOCTPAHCTBE MPU3HAKOB, KOTOPAsi MAKCUMAJIBHO PA3AENIAET KIACChl JaH-
HBIX.

Oo6parnas 3amaya SVM: Haiitu QyHkuuio sigpa, KoTopas npeoopasyer uc-
XOJIHbI€ JTaHHbIE B 00Jiee BBICOKOpPa3MEpPHOE MPOCTPAHCTBO, TAE€ KIACChI MOYKHO
pa3aeyIUTh JIUHEWHO.

3. Onpenenenne ONMOPHBIX BEKTOPOB:

OnopHble BEeKTOpbl: TOYKM JAAHHBIX, KOTOPHIE HAXOAATCS OJMKE BCETro K
pa3aenaronel THIepIIOCKOCTH.

Ponp omopubix BekTOpoB: OHM ONPENENAIOT IMOJOKEHUE pa3leistoneit
TUMEPILIOCKOCTH U BIMSIIOT Ha €€ opMy.

3HaueHHUEe OMOPHBIX BEKTOPOB: OHU SBIAIOTCS CaMBbIMH MH(POPMATHBHBIMU
TOYKaMH B HaOOpe NaHHBIX AJis1 00ydeHus moaenun SVM.

4. SInepHbIi TPIOK:

[Ipob6nema HenuHelHbIX rpanull: Kak pa3nenuts Kiacchl, €CJIU OHU HE JIU-
HEWHO pa3/IeJIMMbl B UCXOJHOM MPOCTPAHCTBE MPU3HAKOB?

Wnes anepHoro tproka: [Ipeobpa3oBaTh AaHHBIE B 00J€€ BBICOKOPA3MEPHOE
MIPOCTPAHCTBO, TJI€ TPAHUIIbI pa3eJICHUs MOTYT ObITh TUHEUHBIMH.

Oyukuus sapa: Onpenensier crnocod npeodpa3oBaHus JaHHBIX B 00Jiee Bbl-
COKOPa3MEpPHOE MPOCTPAHCTBO.
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[Ipumepst Qynkmuit aapa: JluHelHOE SApO, MOJIMHOMHUATIBLHOE SIPO,
pamuanbHO-0a3ucHoe spo (RBF).

[IpeumymectBa siaepHoro tproka: [lo3Bonsier pemare 3aga4u ¢ HEJIUMHEH-
HBIMHU TpaHULlaMH pa3jieieHus: 0e3 IBHOrO MpeoOpa3oBaHus JIaHHBIX B OOJ€e BbI-
COKOPa3MepPHOE MPOCTPAHCTBO.

Bomnpocstr:

1. Ucnionb3oBanue saepHbIX GYHKINUNA B METOJIE OMOPHBIX BEKTOPOB.

2. BiusHue BbIOOpa apaMeTpOB PEryssipU3alii B METOJIE OMIOPHBIX BEKTO-
POB Ha CLIOCOOHOCTBH MOJIENHN K Pa3JeJIEHUIO KJIACCOB.

TeMbI TOKIJIaJI0B U HAYYHBIX COOOIITESHUIN:

1. TlpumeHeHHe METO/la ONMOPHBIX BEKTOPOB B 3aJa4ax OOHAPYKEHUS
AHOMAJIHM.

2. Pa3paboTka ¥ ONTUMHU3ALMS MHOTOKJIACCOBOM KiaccuuKaluu ¢
HCMOJIb30BAaHUEM METO/Ia ONIOPHBIX BEKTOPOB.

3. Perynsgpuzamms B SVM: TexHuku i NperoTBpPALEHHs NEpeE-
oOyuenus monenu SVM.

4. Meroapl ontumuzanuu i SVM: Kak HaxoauTh ONTUMAIbHYIO
Ppa3AesIoONLy 0 THIIEPIUIOCKOCTh B TPOCTPAHCTBE MPU3HAKOB?

5. SVM pna perpeccun: Kak ucnonb3oBars SVM 11 ipeackazaHus
HETPEPBIBHBIX 3HAYEHUI?

6. CpaBuenne SVM c apyrumu anroputMamu kinaccudukammu: Ilpe-
MMYyLIECTBA M HENOCTaTKM SVM 10 OTHOIIEHUIO K JIPYTHM alrOpUTMaMm,
takuM Kak kNN, joructudeckas perpeccus, IepeBo PEIICHH.

Tema 8. HauBHbI#i 0aiieCOBCKHI KJIacCU(PUKATOP.
Oo4Has — 2 4.
3a04YHas — - 4ac

1. Beenenne B HauBnsiil baiiecopckuii Knaccudukarop:

Yro Takoe HauBHBIN OaiiecoBckuil kiaccupukaTop? OmnucaHue OCHOBHBIX
NPUHLMUIIOB U UJIEU AJITOPUTMA.

[Ipumenenue: ['ne HauBHBIN OaileCOBCKUN KiIacCU(PUKATOP UCIIONB3YETCS B
peaNbHBIX 3amauvax (Hampumep, QWIbTpalus clama, paclo3HaBaHHUE TEKCTa,
KJTacCuUKaIsI H300paKCHH ).

[Ipenmymecrna:

[IpocroTra peanuzanuy U NIOHUMAHUSL.
D¢ hexTUBHOCTH B 33/1auax ¢ OOJBIIUM KOJIMYECTBOM IIPU3HAKOB.
HeuyBcTBUTEILHOCTD K MacITady JTaHHBIX.

Henocratku:

[IpeamnonoxxeHre 0 He3aBUCUMOCTH MPU3HAKOB MOXET ObITh HE TOYHBIM B
PEaTbHOCTHU, YTO MOKET IPUBECTU K HETOUHBIM PE3YJIbTAaTaM.



20

He o4eHp XOpoIio crpaBiseTcsl C HEMMHEHHBIMU 3aBUCUMOCTSIMU MEXKTY
MPU3HAKAMU.
2. Teopema baiieca:
[ToHsiTHE YyCIIOBHOM BEPOSITHOCTU: BEpoATHOCTH COOBITUS A, yUUTHIBAS, YTO
cobbiTe B yxe npouzoruio.
®dopwmyna baiteca: P(A|B) = [P(B|A) P(A)] / P(B).

[TpuHiun paboTel HauBHOrO OaliecoBCKOro kiaccudukaTtopa: Mcmnoms3o-
BaTh (Gopmyny baileca nis pacuera BEpOSTHOCTH MPUHAIEKHOCTH OOBEKTa K
ONPENEIIEHHOMY KJIACCY, YUUThIBAsI 3HAUEHUS €r0 MPU3HAKOB.

3. IIpenmnonoxenne 0 HE3aBUCUMOCTH ITPU3HAKOB:

HeszaBucumocTts npusHakoB: I[Ipu pacuere BEpOSATHOCTH Kilacca MPENIo-
JaraeTcs, 4YTo BCE MPU3HAKUA HE3aBUCUMBI IPYT OT JIpyra.

[TocnencTBys NpeaoNOKEHUA: DTO YIPOIIEHUE MOXKET IPUBECTU K HETOU-
HBIM pe3yJIbTaTaM, €CJId B pealibHOCTU MPU3HAKU 3aBUCUMBI.

4. O0Oy4eHre HAaMBHOTO 0aifleCOBCKOTO KiaccupuKaTopa:

[Toncuer BeposTHOCTEN: Paccuntarh BEPOSATHOCTU Ka)JA0r0 3HAYEHUS MpPU-
3HAKa JJI KaXKJI0T0 KJIacca Ha OCHOBE 00YYalOIUX JTaHHbIX.

[Ipumenenue Qopmynsl baiteca: Hcnonb3oBath (opmyny baiteca nns
pacdera BepOSITHOCTH Kjacca [l HOBOrO OOBbEKTa, YUUTHIBAsL €r0 3HAUYECHUS MpH-
3HAKOB.

5. Buasl HauBHOTO OaiieCOBCKOT0 Kiaccudukaropa:

I"ayccoBckuit HauBHBIN OaitecoBckuii knaccudukarop: IIpenmonaraer, 4ro
pacrpeereHue 3HaUeHUM TPU3HAKOB JIJIS1 KAXKJIOTO KJacca SIBJISIETCS] TayCCOBCKHM.

bepuynnueBbiii HauBHBIA OaliecoBckuil kinaccudukarop: Ilpenmonaraer,
YTO MPU3HAKU ABJst0TCS OnHapHbIME (0 v 1).

MHorowieHHbI HauBHBIA OaliecoBCkuil Kiaccupukatop: Mcmomsiyercs
IS TEKCTOBBIX JIaHHBIX, TJI€ PU3HAKH MPEACTABIAIOT OO0 ClIOBa B TEKCTE.

6. [Ipeumy1iiecTBa U HEAOCTATKMU:
[Ipenmyiecrna:

[Ipoct B peanu3zauuu 1 MOHUMAHUU.

D¢ dexTuBeH B 33/1a4ax ¢ OOJBIIUM KOJIMYECTBOM MPU3HAKOB.

He TpeOyeT 601b1IMX BEIYUCIUTEIBHBIX PECYPCOB.

Henocratku:

[IpenmnosnoxxeHrue 0 HE3ABUCUMOCTHU MPU3HAKOB MOXET OBITh HE TOYHBIM B
pPEaIbHOCTH.

He o4eHpb XOpomIO CHpaBieTCsl C HEMMHEHHBIMU 3aBUCUMOCTSIMU MEXKITY
MIpU3HAKAMU.
7. IlpuMepbl MPUMEHEHHUS:

Owmnptpanusa cnama: Kiaccudukanus 3JIeKTPOHHBIX MHCEM KakK CIIaM WIIH
HE CITaM.

Pacno3naBanue tekcra: Knaccudukaius TeKCTOB 10 TeMam, kaHpam, aBTO-
pam.

Knaccudukanusa nzobpaxenuit: Kinaccudukanusa nzodpaxeHuit no o0Obek-
TaMm, KOTOpPbIE OHU COJIEpPIKAT.
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Bomnpocsr:
1. MeTo/bl crilakKuBaHUs YaCTOT B HAMBHOM 0alieCOBCKOM KilaccH(pHUKaTope.
2. Biusiare BRIOOpA KOHKPETHOT'O METO[a Ha PE3yIbTaThl KIIACCU(PUKAIINH.

TeMbl JOKIJIAI0B U HAYYHBIX COOOIIEHHIA:

1. IlpumeHeHre HaMBHOTO 0afleCOBCKOIro Kiaccuukaropa B 3ajadax aHaIM-
32 TEKCTOBBIX JIAHHBIX.

2. Ponp HauBHOTO 0alieCOBCKOTO KiIacCU(PUKATOpa B CUCTEMAaX (PUIIbTpanuu
criama U aHaJIM3€ TOHAJIBHOCTH.

3. Beibop mozaenu HauBHOTro GaiiecoBckoro kiaccugukaropa: Kak BeiOpath
HOJIXOSIIYI0 MOJIEJIb /i1l KOHKPETHOM 3a/1auu (HanpuMep, rayCCOBCKHM, OepHYyII-
JIMEBBIA WM MHOTOWJICHHBIN).

4. OntuMuzanys HauBHOTO OaiiecoBCKoro kinaccugpukaropa: Kak ymydmmTs
TOYHOCTb KJIACCU(UKALIUY C TIOMOIIBIO PA3TUYHBIX METOIOB ONTUMHU3ALINH.

5. CpaBHeHHe ¢ JpyruMHu aiaroputmMamu knaccupukanuu: Kak HauBHBIN
0aileCOBCKUI KJIACCU(PUKATOP CPaBHUBAETCA C APYIMMHU QJITOPUTMAaMH, TAaKHUMH
KaK JIOTUCTHYECKas perpeccus, SVM uim 1epeBo peleHui.

Tema 9 Metoabl 0e3rpagHeHTHON ONTUMH3ANNH: CIIYYAUHBIH MOUCK,
hill climb, oTKHT, reHeTHYECKUIT AJITOPUTM
oYHas — 2 4.
3a04yHas — 2 4ac

1. OcHOBHBIC TOHATHS 0€3TPATUCHTHON ONITUMH3AIINH:

[IpocTpaHCTBO MOUCKA: 00JaCTh BO3MOXHBIX 3HAUCHU ISl TApaMETPOB,
KOTOPBIE Mbl ONITUMU3UPYEM.

IeneBas dyukmms: GyHKIMS, 3HAYEHUE KOTOPOW HYKHO ONTHMH3UPO-
BaTh (MUHUMU3UPOBATH UM MAKCUMU3UPOBATH).

['oGanbHBIl ONTUMYM: TOYKa B IMPOCTPAHCTBE IOMCKA, TAE IesieBas
(GyHKUMS TOCTUTAaeT CBOEr0 HAWIy4YlIero 3Ha4YEHUs.

JlokanbHBIM ONTUMYM: TOYKA, Ie LejaeBas QYHKIMS JOCTUTaeT HAaUITyd-
IIer0 3HaYEHUsI B CBOEH OKPECTHOCTH.

CnydaiiHble TIOUCKHU: METOJIbl, KOTOpPhIE CIy4YailHbIM 00pa3oM BHIOMPAIOT
TOYKHU B MPOCTPAHCTBE MOKCKA.

2. MeToipl 6e3rpagueHTHON ONTUMU3AIINHN

CrnydaliHbI TIOMCK: MPOCTEHIIHNIA METOJl, KOTOPhI BBHIOMpPAET TOYKU B
MIPOCTPAHCTBE MOUCKA CIydyaiiHbIM 00pazoM. OH He TpebyeT HuKaKoi nHpopma-
[IUU O TEJeBON (YHKIIMH, HO MOXET OBITh OYEHb MEIJICHHBIM M HEd(h(HEKTUB-
HBIM.

Hill climbing (moabem B ropy): anroputM, KOTOPbIA U3 TEKYIIEH TOUYKHU
NEePEXOAUT K ONMbKaiilield Touke, I/ie 3HaueHue 1eneBoil GpyHkuuu gydme. OH
HE TrapaHTHUPyeT HAXO0XXJIECHHE TJI00ATbHOTO ONTHMyMa, MOXET 3acTpsiTh B
JIOKaJIbHOM ONTUMYME.

Omxur (simulated annealing): MeTos, BIOXHOBJIEHHBIH (U3NUESCKUM
MIPOLIECCOM OTXHUTa. AJITOPUTM JENAET CIy4ailHble IIard B IPOCTPAHCTBE MOUC-
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Ka, C ONPEJEIICHHON BEPOSATHOCTBIO PUHUMAET YXYAIIAIOIIUE U3MEHEHUS, YTO-
ObI N30€KaTh 3aCTPEBAHMSI B IOKAIBHOM ONTUMYME.

['eHeTHUECKUIT AJITOPUTM: BJOXHOBJIEH 3BOJIOLHUOHHBIM mpoueccoM. OH
WCIIOJB3YET "MOIYJSAUMIO" PEHIEHUN, NPUMEHSAET T'€HETUYECKHUE OIEepaTOpPbI
(KpOCCHHTOBEp M MyTallKs) K PELICHUSIM, YTOObI HAWTHU JTyYIIHeE.

3. IIpeumy1iecTBa U HEAOCTATKHU:

CnyyaliHbIN IOMCK: TIPOCT, HO HEAP(PEKTUBEH, HE TAPAHTUPYET HAXOXKIE-
HUE€ ONTUMAJIBHOTO PELICHUS.

Hill climbing: O6bICTpBIii, HO MOXKET 3aCTPSAThH B JIOKATIBHOM ONTUMYME.

Omxur: 6osee yCTOMYUB K JIO)KHBIM ONTUMYyMaM, HO MOXET ObITh MeJ-
JICHHBIM, TpEOyeT HACTPOUKH IMapaMeTpPOB.

['eHeTHYECKUI AJITOPUTM: XOPOLIO CIIPABISETCS C CIOKHBIMH 3aJadyamMu
ONTUMH3AIMN, MOKET HAUTH TJIO0AIbHBIN ONTUMYM, HO TpeOyeT HACTPONKHU ma-
paMEeTPOB U MOXKET ObITh MEJICHHBIM.

4. IlpumeHeHne MeToA0B 0e3rpaAeHTHON ONTUMHU3ALINH:

OnTuMu3anus ClIOKHbIX (QYHKIUH: HAllpUMEp, B MAIMHHOM ONTHMH3A-
uH, T11e (QYHKLIHS OTEPh MOKET ObITh HeU(DPepeHIPYEMOIA.

KoMOuHaTopHasi onTuMHu3anus: HampuMep, 3ajaua KOMMUBOSDKEpA, TIe
HEO0OXO0AMMO HAaWTH KpaTYalIlIKii My Th O BCEM TOPOJIaM.

[IpoekTupoBaHue: HapuUMep, ONTUMU3ALNS TAPAMETPOB B CUCTEMAX HC-
KYCCTBEHHOI'O MHTEJUICKTA.

JlabopaTopHas padora Ne 4: OnTUMH3allMOHHBIE 32/1a41 M UX pellle-
Hus. [londop runepnapameTpoB ajJropurMa ¢ NOMOUIbI) METOI0B ONITHMHU3Aa-
1101071

MeTtoabl 6e3rpagueHTHO ONTUMU3AIUT
Jannast naboparopHasi paboTa MOCBSIIEHA U3YYEHUIO METOJIOB Oe3rpaiau-

€HTHOM ONTHUMM3ALIUM, BKIIIOYAs CiaydailHblii nouck, Metoj "hill climb", omxur u
TCHETHYECKHUE aTOPUTMBI. B X0/1¢ BBITTOTHEHHS 3aJaHUi CTYACHTHI TTO3HAKOMSTCSI
C OCHOBAMHM Ka)JOr0 METOJa, PEau3yI0T UX Ha MPAKTUKE U CPABHAT 3PPEKTUB-
HOCTh Pa3JIMYHBIX MOJX0/0B K onTuMu3aiuu. Pabora HanpasieHa Ha pa3BUTHE Ha-
BBIKOB ITPOTrPAMMUPOBAHUS U aHAJIM3a AJITOPUTMOB.

3aganme 1: CiryyaiiHblii OUCK

Hean

M3yuuTh METOJl CIy4ailHOTO MOWCKAa U €ro MPUMEHEHUE I HaXOXKICHUS
sKcTpeMyma QyHKITUH.

Onucanue
1.  BeiGepure ¢ynkmnuro mist ontuMmusanuu (Hampumep, ( f(x) =
X2 -4x +4)).
2. Peanm3yiiTe anroput™ ciry4aitHOTO IOMCKa:
o ['enepupyiite ciyuailinple 3HadeHus ( X ) B 3aJaHHOM
auana3oHe.

o Breruucnsiite 3naueHne GyHKIUH I KaxA0ro (X ).
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o CoxpansiiTe Jydiliee HalJIEeHHOE 3HAYEHHUE U COOTBET-
cTBytOIIEE ( X ).
3. [Ipoeaure 1000 nrepanunii noucka.
4. [TocTpoiiTe rpaduk 3aBUCUMOCTH 3HAYEHU (YHKIMU OT UTEpa-

1105078

OxugaeMbli pe3yJbTaT

[Tonyunth rpaduk W 3HAYCHHE, TMPH KOTOPOM (GYHKIHS IOCTHTAET MH-
HUMYMa.

3apanue 2: Metoxa "hill climb"

Hean

N3yuuts Meton "hill climb" u ero mpumeHeHue Uil HaAXOXIACHUS JIOKaJb-
HOTO dKCTpeMyMa (PyHKITUH.

Onucanue

1. Hcnonp3yiiTe Ty ke (QyHKIUIO, UTO U B 3a/1aHUU 1.
2. Peamusyiite anroputm "hill climb":

o Haunure ¢ npon3BoibHOTO 3HaYeHUS ( X ).

o Ha xaxmoi utepanuu uzMeHsiite ( X ) Ha HEOOJbIIOE
3HaueHue (Hampumep, ( \Delta x =0.1)).

o Ecnu HOBOE 3HaueHue (PyHKIIMM MEHbIIE TEKYIIEro, 00-
HOBUTE ( X ).

o [ToBTOpSiiTe Mpoliecc, Moka HE TOCTUTHETE JIOKAIbHOTO
MUHUMYMa.
3. [TocTpoiiTe rpaduk n3mMeHenus ( X ) ¥ 3HaUCHUN (PYHKITHH.

OxuaeMbli pe3yabTaT
[TonyynTh 3HAYEHHE JIOKATBHOTO MHUHUMyMa W TrpaduK HU3MEHEHUS
GbyHKINN.
3ananue 3: Meroa oT:kura
Hean
N3yunuth METOJ OTXKHUIa U €ro NMPUMEHEHUE JIJIsl HaXOXKACHUsl rI100abHOro
sKCcTpeMyMa QyHKIHUU.
Onucanue
1. Hcnonw3yiite Ty *e QYHKIHIO, YTO U B MIPEABLIYIIUX 3aIaHUSIX.
2. Peanmusyiite anroputm oTxKura:
o Haynute ¢ mpousBosibHOrO 3HaYeHUs ( X ) U HAYaJbHOM
TEeMIEPATYpPHI.
o Ha kaxxmoit utepanuu renepupyite HoBoe 3HadeHue ( X' )
B OKPECTHOCTH TEKYIIEro ( X ).
o Boeraucsiiite pasuuity 3nauenuit ¢pynkiuu ( \Delta f =
f(x') - f(x) ).
o Ecau (\Delta £ <0 ), nepexoaute x ( x'); ecau ( \Delta f'\
geq 0 ), mepexoauTe ¢ BEpOSTHOCTHIO, 3aBUCSIIEH OT TEMIIEPATYPHI.
o [TocTeneHHo CHU)KANTE TEMIIEPATYPY.
3. [TocTpoiiTe rpaduk HU3MEHEHHUs TeMIepaTypbl U 3HAYEHUU
(GyHKUIUU.
OxuaeMblid pe3yabTaT
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[TonyunTe 3HaueHUE T1IO0AJIBHOTO MHUHHMyMa W TpaQuK H3MEHEHHUS
byHKIIH.

3ananue 4: ['eHeTHYECKHE AJTTOPUTMBI

Hean

N3yunTh TeHETUYECKHE AITOPUTMBI U UX MPUMEHEHHE ISl HaXOXKICHHS
ONITUMAJBHBIX PEIICHUH.

Onucanue
1. Hcnonw3yiite Ty *e QYHKIMIO, UTO U B IPEABLIYIIUX 3aIlaHUSIX.
2. Peanu3ylite reHETUUECKUIN aJITOPUTM:

— Co3pnaiiTe HAYATBHYIO MOMYJIALUIO CIIYYaHBIX 3HAYEHUH ( X ).
~ Onpenenute (QYHKIHIO MPUCITOCOOJICHHOCTH (HANpUMEp, 3HAUYCHUE
byHKINN).
— Peanu3yiite onepanuu CEICKIMU, KPOCCOBEPA U MYTAIUU.
- IloBTOpsiiiTe MpoLECC HA MPOTIKEHUH HECKOJIBKUX ITOKOJIEHUM.
3. [TocTpoiiTe rpadguk n3MeHEHUs 3HAaYCHUHN (DYHKITH TTO TTOKOJIe-
HUSIM.
OxugaeMbli pe3yJbTaT
[TonyunTh 3HaUEHHE ONITUMYMA U rpaduK U3MEeHEeHUs QYHKIUH.
3akiiroueHue
B pesynbrate BbINOJHEHUS J1a00OpaTOpPHOM paldOThl CTYIEHTHI JOJKHBI
OCBOMTH OCHOBHBIE METOJbI O€3rpaJUeHTHON ONTUMU3AINH, PEaTu30BaTh WX Ha
OPaKTUKE U MPOAHAIU3UPOBATH IMOJYUYEHHBIE PE3YIbTAThl. DTO MO3BOJUT JIyYIlE
MOHSTH MPUHIUIBI pabOTHl aJTOPUTMOB U UX MPUMEHEHHE B 3ajla4axX ONTHMMU3A-
LUH.

Bomnpocsr:
1. OnuiuTe OCHOBHBIE TPUHIUIIBI O€3rpaAMeHTHON ONTUMU3aLKK. B uem
€€ OTJINYME OT I'PAJTUEHTHOIO CIIyCcKa?
2. Kakue 3a1a4uu MOXHO peniaTh ¢ HOMOILIBI0 0€3rpagueHTHON ONTUMU3A -
uuu? [IpuBeaure npuMepsl.
3. Kakue npeumyIiiecTBa u HeIOCTATKH Y METOJIOB O€3rpaiueHTHON OITH-
Muzaiu? CpaBHUTE UX MEXKY COOOM.
4. Kak BpIOpaTh ONTHUMAJIbHBIA METO 0€3rpaueHTHON ONTUMM3AIUHN IS
KOHKpeTHOM 3anaun? Kakue GpakTopbl Hy>KHO YUYUTHIBATH?
5. Uto Takoe MpoCcTpaHCTBO MoMcKa U neneBas ¢pyHkuus? Kak oHu cBsi3aHbI
¢ 6e3rpaiueHTHON ONTUMHU3AIACH?

Tembl JOKIIaIOB U HAYYHBIX COOOIIICHHIA:
1. TeopeTuyeckre OCHOBBI: YCIOBUS CXOJUMOCTH, KOMILIEKCHOCTb
3a/1a4yu.
2. 'mObpunHble aNrOpUTMbI: KOMOWHAIIMS METOJIOB O€3rpajueHT-
HOM ONTUMU3AIUU C METOJJaMU, OCHOBAHHBIMH Ha TPaJIUCHTE.
3. IlporpamMmmHbIe peanu3aiuu: OMOJIMOTEKH M UHCTPYMEHTHI IS
peanu3aiuu MeTO0B Oe3rpaueHTHON ONTUMU3AIIUH.
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2. MeTroan4yeckne peKOMEHAANMH M0 OPraHU3aluu 00Pa30BaTEIbLHOI0
npouecca 1no AMCHUIInHEe (MOIYJII0)

2.1. MeTtoanyeckrue peKOMEHJaluu eAaroruaeckumM paboTHUKAM
WNuctutyTa 1 (W) muuaMm, npuBieKkaeMbiM MHCTUTYTOM K peanu3auuu
00pa3oBaTeIbHBIX IPOTrPaMM Ha UHBIX YCIOBHUAX

2.1.1. MeToandeckue peKoOMEHAAIMH 10 TIPOBEACHUIO JICKITUN 1
MPaKTHYECKUX 3aHATUN

Oco0eHHOCTh TIPEernoIaBaHus TEOPETUUSCKON YaCTH TUCUIUILTUHBI (MOTYJIs)
3aKJIIOYAeTCs B ILIMPOKOM HCIIOJIb30BAHUM  OOULIEIUJAKTUYECKHMX METOJOB
oOyueHusi, OCHOBHBIM M3 KOTOPBIX JOJDKEH OBITh BbIOpaH METOJ YCTHOTO
U3JI0KEHUsl yuyeOHOro matepuana. Bcee Jekmuu MOMKHBI OBITh HampaBieHbl Ha
(yHIaMEHTAJIBHYIO TOJTOTOBKY OOyYarOMIMXCsA, 00ECIEYNBAIOLIYIO TadbHEHITYIO
MPAKTUYECKYIO HAMPABIEHHOCTh OOYYEHHUS IO COOTBETCTBYIOIIEMY MPOQUIIIO.
[ToaTOMy B HUX OCHOBHOH yIOp CJleAyeT AellaTh Ha COOOIIEHHE O00Yy4aroluMCs
CHenualbHbIX 3HAHWM, 3amac KOTOPBIX HEOOXOAMM Jisi PEIICHHS Pa3IMYHbIX
npoOjieM, BO3HHMKAIOIIMX Kak B IIpolecce oOOydeHus, Tak U B Oyaymiei
NPAKTUYECKOMN NESITEIbHOCTU B YCIOBUAX PHIHOYHON HKOHOMUKHU.

B mnponecce mpoBeneHus JeKIuil, HapsAILy C METOJIOM MOHOJOTHUYECKOTO
U3JI0KEHUST MaTepuana, HEoOXOIAMMO HCIOJIb30BaTh METOJ| PacCy’KIAIOIEro
(mpoGnemHoro) muznoxenus. [loaromy nenarormueckum padbotHukam MHctutyTa U
(unmu) nuIaM, OpUBIEKaeMbIM MHCTUTYTOM K peanu3anuu 00pa30BaTEIbHbBIX
nporpaMM Ha HMHBIX YCIOBHSX (Jajnee — Telarorudyeckuii  paboTHHK,
nearornyeckue pabOTHUKM) BaKHO Ha JIEKIMAX aKTHMBHO OOpamaTrhCcs K
ayJIUTOPHUH, KaK B IMPOLIECCE CO3AaHUs MPOOJIEMHBIX CUTyalud U (POPMYIHPOBKU
po0seM, TaK U B IOUCKE MYTEW UX pa3pelIeHus.

OCo0O€HHOCTBIO TPENOJaBaHUs MPAKTUYECKON YacTH SBISETCSA MPOBEICHUE
MPaKTUYECKUX 3aHATUH C TPUMEHEHHWEM METOJIOB II0Ka3a, COBMECTHOIO
BBITIOJIHEHUS (3a7aHui) yNpa)KHEHUW, aKTUBHOTI'O TPYMNIIOBOTO B3aUMOJICUCTBUS.
Ha mnpakTudeckux 3aHATHUSX 1EJIECOO0pa3HO OpPraHu30BBIBATH CEMUHAPHI -
JMCKYCCHUH, JIETIOBbIE UTPHI C PA300POM KOHKPETHBIX MPAKTUYECKUX CUTYAIIHi.

[TpakTHueckue 3aHATUS HEOOXOAMMO CTPOUTH, UCXOJS U3 MOTPEOHOCTEH,
YMEHHMs pellaTh TUIIOBBIE W TBOpYECKHE 3afaud Oyayuied mnpodeccuoHaIbHOU
NESATENbHOCTH C HCIIOJIb30BAHUEM 3JIEKTPOHHO-BBIYMCIUTEIBHON W JIpyrou
TEXHUKHU.

[lenpr0o mpoBeAeHUsT MNPAKTHUYECKUX 3aHATHN SBIsSETCA yriayOieHue
TEOPETHUYECKUX 3HAHUM, (POPMHPOBAHHE Yy OOYy4YalOIIMXCA YMEHUH CBOOOIHO
ONEepUpPOBaTh UMM, IPUMEHATh TEOPUIO K PEIICHHUIO MPAKTUYECKUX 3a]ady, U B
1[E€JIOM pa3BUBATh TBOPUYECKOE MPOPECCUOHATBHOE MBIIIUIEHUH 00YYarOIINXCS.

Jnst  yroyOnieHuss TEOpEeTUYECKMX 3HAHUW  ClIeyeT  OCYIIECTBIATH
OpUEHTAlMI0 OOyYaroIIMXCsl Ha CaMOCTOSITENIbHOE H3Y4Y€HHUE JIOTOJHUTEIbHOU
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JUTEPATYphl, UX y4acTHe B Hay4dHOUW paborte, BbimoisHenne HUP otaenbHbIiMH,
HanOoJIee OATOTOBICHHBIMU 00YYarOIIIMHUCS.

JIst OCTHXKEHUS BOCTTUTATENBHBIX 11eJIeH YICOHBIX 3aHITHI HEOOXOANMMO B
MOJTHOM MEpe MCIO0JIb30BaTh BO3MOXHOCTHU COJACPKaHUS AUCHUILIMHBI (MOIYJIs),
JUYHBIN TMpUMEp TEeJAaroruuyeckoro padOTHUKA, WUHAMBUIAYAIbHBIM MOAXON K
oOyyarommmcsi B 00pa3oBaTeIbHOM Mpoliecce.

2.1.2. Metoan4eckue peKOMEHIAINU 110 TPOBEICHUIO HHTEPAKTUBHBIX
3aHITUU

OcBoeHue MUCHUIUIMHBI (MOAYJSl) TpPEAINoJiaracT HCIOIb30BaHUE Kak
TPAJAMIIMOHHBIX  (JEKUUW, TPAKTUYECKUX  3aHATUA C  HUCIHOJb30BAaHUEM
METOJMYECKHUX MaTepHalioB), TaK MW HWHHOBAIlUOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHHA C WCIOJIh30BAHMEM B YyYEeOHOM IIPOIIECCe HHTEPAKTHBHBIX (hopm
MPOBEICHUS 3aHITUH.

HuTepakTiBHOE 00yUeHHE — ATO CHeuanbHas (hopMa OpraHu3aIiy Mo3Ha-
BaTeabHOU nesrenbHOCTH. OHa Moapa3yMeBaeT BIIOJTHE KOHKPETHBIC U MPOTHO3M-
pyembie nenu. Lleab cocTouT B co3aanuu KOM(MOPTHBIX YCIOBHM OOy4eHMs], IPU
KOTOPBIX 00YYarOMIUKCS YyBCTBYET CBOKO YCIICITHOCTh, CBOIO MHTEIICKTYAIbHYIO
COCTOSITEIILHOCTD, YTO JCNIaeT MPOJAYKTHBHBIM CaM Ipoliecc 0OydeHHUs, aTh 3Ha-
HUSl U HaBBIKM, a TaKXke CO3JaTh 0a3y Ui paOOThl MO PEIICHUIO MPOoOJIeM Mociie
TOTO, KaK 00y4eHHEe 3aKOHUYUTCS.

JpyrumMu cioBaMu, HHTEPAKTHBHOE OOy4YEeHHUE — 9TO, MPEXKIE BCEro,
JIMAJIOrOBOE 00yUYeHUE, B X0JI€ KOTOPOTO OCYIIECTBIISETCS B3aUMOJICUCTBUE MEXKTY
0OyYaroIMMCs ¥ TIeIarOTMYEeCKUM pabOTHUKOM, MEXTY CAMUMHU 00YUarOITUMUCH.

3aauaMy UHTEPAKTUBHBIX (POPM 0O0YUEHUS SBIISIOTCS:

— NpoOYXKJeHUE Yy OOYy4YalIIMXCsi WHTEepeca K HU3YUYEHUIO JAUCIUILIAHBI
(Momyns);

— 3¢ (HeKTUBHOE YCBOCHHE YIEOHOTO MaTepuaa;

— CaMOCTOSTENIbHBIN TMOUCK OO0YYaIOIUMHKCS MyTeHd W BAapPUAHTOB PEIICHUS
MOCTABJIICHHON 3a/1auu (BBIOOP OJHOTO W3 MPEUIOKEHHBIX BAPUAHTOB WJIM Ha-
XOXKJIeHUE COOCTBEHHOT'O BapUaHTa U 000CHOBAHUE PEIICHHUS );

— YCTaHOBJICHUE B3aUMOJACHCTBUS MEXIY OOydYaromuMHUCs, OOydeHue pa-
00TaTh B KOMaHj€, IPOSBIATh TEPIIUMOCTD K JIFOOOW TOUYKE 3pEHUS, YBaXKATh Ipa-
BO KaXXJI0TO Ha CBOOO/IY CJIOBa, YBaXKaTh €r0 JOCTOMHCTBA;

— (hopMHUpOBaHKE Y OOYYAFOIIMXCS MHCHHSI M OTHOIIICHHS,

— (hopMHUpOBaHKE KU3HEHHBIX U MPO(HECCUOHATHHBIX HABBIKOB;

— BBIXOJ] Ha YPOBEHb OCO3HAHHOW KOMITETEHTHOCTH 00yYaroIIerocs.

[Tpu mcnonb30BaHUM WHTEPAKTUBHBIX (OPM pOJIb MEAArOTMYECKOro paboT-
HUKA PE3KO MEHSACTCS, MepecTaéT OBITh IEHTPAIbHON, OH JUIIL PETYJIHPYET
MPOIIECC U 3aHUMAETCS €ro 00Iel opraHu3alrei, TOTOBUT 3apaHee HEOOXOAUMbIE
3amaHusg U (PopMyIUPyeT BOMPOCH WM TEMBI ISl OOCYXKICHUS B TpyImax, AaéT
KOHCYJIbTAIIMKM, KOHTPOJIUPYET BpPEeMsi M TOPSAOK BBIMOJHEHUS HAMEUYEHHOTO
laHa. YYacTHUKU OOpaIaroTcs K COIUATBHOMY OIBITY — COOCTBEHHOMY W
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APYTUX JIIOJEW, MPU 3TOM UM NPUXOJUTCS BCTyNaTh B KOMMYHHKALHIO APYT C
ApyroM, COBMECTHO pEIIaTh MOCTaBJIECHHBIC 3a/Ja4yH, MPEOA0IeBaTh KOH(IUKTHI,
HAXOJHUTh OOIIUE TOYKU CONMMPUKOCHOBEHUS, HITH HA KOMIIPOMHMCCHI.

Cnenyer oOpaTuTh BHHUMaHHME Ha TO, YTO B XOJ€ MOATOTOBKU 3aHATHS Ha
OCHOBE HMHTEPAKTUBHBIX (OpM OOy4eHHs Mepes NeAarorudeckuM padOTHUKOM
CTOUT BONPOC HE TOJBKO B BbIOOpe Haubosiee 3((PEKTUBHONM M MOAXOASAIICH
(bopmbl 00yUeHHUs AJI1 U3YUEHHUs] KOHKPETHOM TEMBbl, @ OTKPBIBAETCA BO3ZMOXKHOCTD
COUYeTaTh HECKOJIBKO METOA0B O0yUEHHUS JIJIsl PeIIeHUs TPOOJIeMbl, YTO, HECOMHEH -
HO, CIIOCOOCTBYET JIyullleMy OCMBICIIEHHI0 oOydaromuxcs. [Ipeacrapnsercs nene-
COOOpa3HbIM PaccMOTPETh HEOOXOJUMOCTh HCIOIb30BaHUS Pa3HbIX MHTEPAKTUB-
HBIX (POpM OO0yUEHUS JJIsl pEeLICHUs IOCTaBICHHOM 3a4a4u.

[TpunLMIIBEI paOOTHl HA UHTEPAKTUBHOM 3aHSATUU:

—3aHATHE — HE JIKITUsA, a o01as padoTa;

—BC€ YYaCTHHUKHM DPaBHbl HE3aBHUCHUMO OT BO3pacTa, COLIMAJIbHOIO CTaryca,
OTIbITa, MeCTa pabOTHI;

—Ka)XIbI yYaCTHUK HMMEET MpaBO Ha COOCTBEHHOE MHEHHE IO JTI0O00MY
BOIIPOCY;

—HET MECTa NPSIMOW KPUTHKE JIMYHOCTH (MOJABEPIHYTHCS KPUTUKE MOKET
TOJBKO HES);

—BCE€ CKa3aHHOE Ha 3aHSITUU — HE PYKOBOJACTBO K JEUCTBUIO, a HHPOPMALIHS
K Pa3MBbILUIEHUIO.

AJTropyUTM IPOBEJAECHHSI UHTEPAKTUBHOTO 3aHSTHSL:

1. IToaroToBKa 3aHsTHSL.

[lenarornyeckuii paOOTHUK MPOU3BOJIUT MOAOOP TEMBI, CUTyallH, OIpe/e-
neHue nepuHUIUN (Bce TEPMUHBI, TOHATUS U T.JA. JOJKHBI OBITH OJIMHAKOBO TMOHS-
Thl BCEMHU OOYYAIOIIMMUCS), TOJO0P KOHKPETHON (POPMBI MHTEPAKTUBHOTO 3aHs-
THUA, KOTOPasi MOKET ObITh 3(hPEKTUBHOMN Il padOTHI C JAHHOW TEMOM B JaHHOU
rpynme.

[Tpu pa3paboTke MHTEPAKTUBHOIO 3aHATUS PEKOMEHIYEM OOpaTUTh 0c000e
BHUMAaHHE HA CIEAYIOIINE MOMEHTHI:

1) YyacTHUKY 3aHATHS, BEIOOP TEMBI:

— BO3PACT yYaCTHUKOB, UX UHTEPECHI, Oy ylliasi ClIelMaJIbHOCTh;

— BPEMEHHBIE paMKH IIPOBEJICHUS 3aHATUS;

— IPOBOJIUJINCH JIM 3aHATHUS 10 ATOU TEME B JaHHOW y4ueOHOM IpyIIe paHee;

— 3aMHTEPECOBAHHOCTh IPYMNIbI B JAHHOM 3aHSATHUU.

2) [lepeyenb HEOOXOIUMBIX YCIOBHIA:

— JI0JKHA OBITh YETKO OIpeieieHa 11eIb 3aHATHS;

— IOATOTOBJIEHBI Pa31aTOYHbIE MATEPUAIIBL;

— 00ecreueHo TeEXHUIECKoe 000py10BaHuUE;

— 0003HAaYEHbI YYACTHUKH;

— ompe/ieleHbl OCHOBHBIE BOIIPOCHI, MX MOCJIEI0BATEIbHOCTD;

— 11o00paHbl PAKTUYECKUE IPUMEPHI U3 KU3HU.

3) UTo 10MKHO OBITH MIPU MOJATOTOBKE KaXJA0T0 3aHATHUS:

— YTOYHEHHUE NPOoOJIeM, KOTOPbIE TPEACTOUT PELIUTH;
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— 0003HaYEHHUE MEPCIIEKTUBBI peaanu3allui MOJTYyUYECHHbIX 3HAHUM;

— ompe/ielieHe MPaKTUYeCKOro Oyioka (dem rpymma OyAeT 3aHUMaThCsi Ha
3aHATHUN).

4) PaznatouHble MaTepUaIbI:

— MporpaMma 3aHsITus;

— MaTepHall JOJKEH ObITh CTPYKTYPUPOBAH;

— WCIOJB30BaHue rpaMKOB, WILTIOCTPAIUi, CXEM, CHMBOJIOB.

2. Berymiienue.

CooO1ieHue TeMbI U LIEeTU 3aHATHS.

— YYaCTHUKH 3HAKOMSITCS C MpeJjiaraeMod CUTyalueu, ¢ mpoOieMoi, Haj
pEIIeHHEeM KOTOPOil UM MPEACTOUT paboTaTh, a TAaK¥Ke C 1EIbI0, KOTOPYIO UM HYXK-
HO JOCTHYb;

— TeJarorudeckuii paboTHUK HWHPOPMUPYET YYACTHUKOB O PaMOYHBIX
YCJOBUSIX, IpaBUjax paOOThl B IpyMIe, AaeT YETKUE UHCTPYKIMU O TOM, B KaKUX
npejenax y4acTHUKU MOTYT JIeWCTBOBATh Ha 3aHSTHUU,

— MPU HEOOXOIUMOCTH HYKHO MPEJICTABUTh YYACTHUKOB (B cllydae, €CJIH 3a-
HATHE MEXTPYIIIOBOE);

— JO0OUThCA OJIHO3HAYHOTO CEMAHTHUYECKOr0 TOHUMAaHUs TEPMHUHOB,
MNOHATUN W T.M. {71 3TOro ¢ MOMOIIBIO BOMPOCOB U OTBETOB CJICAYET YTOUHUTH
NOHATUIHBIA  ammapaT,  paboude  OmNpeleieHUuss  U3y4aeMOol  TEMBI.
Cucremarnueckoe yTOYHEHHE TMOHATUWHOrO  ammapata chopMHUpyeT Yy
o0y4JaronmMxcst yCTaHOBKY, MPUBBIUKY ONEPUPOBATH TOJIHKO XOPOILIO MOHSATHBIMH
TepMUHAMH, HE yNOTPEONSATh  MAJIONOHSATHBIE  CJIOBA, CHUCTEMAaTUYECKU
MOJIB30BAThCS CIIPABOYHOM JINTEPATYPOU.

[TpumepHbIe TpaBuia paboTHI B TPYIIIIE:

— OBITh AKTUBHBIM;

— yBa)KaTh MHEHHE YYaCTHUKOB;

— OBITh 1OOPOKENIATEIbHBIM;

— OBITh MYHKTYaJIbHBIM, OTBETCTBEHHBIM;

— He nepeOuBaTh;

— OBITh OTKPBITHIM JIJIs1 B3AaUMO/ICHCTBUS;

— OBITh 3aMHTEPECOBAHHBIM;

— CTPEMUTCS HAWTU UCTHUHY;

— NPUAEPKUBATHCS PETIIAMEHTA;

— KpPEaTUBHOCTb;

— yBaXkaTh MpaBuiia paboOTHI B TPyMIIE.

3. OcHOBHas 4acTh.

Oco0eHHOCTH OCHOBHOW YacCTH OMPEEISIIOTCS BHIOpaHHOU (hopMoOil HHTEp-
aKTUBHOTO 3aHSTHUS, U BKIIIOYACT B CEOs:

3.1. BeIsicHEHME TO3UIIUMI YYaCTHUKOB;

3.2. CerMeHTalusi ayJJMTOPUU U OpraHU3alusl KOMMYHUKAIIUU MEXIY Cer-
MEHTaMHu. DTO O3HauyaeT (OPMUPOBAHUE IIEIEBBIX TPYII MO OOIMIHOCTU MO3UIIMMA
Kaxa0i u3 rpymi. [IpouzBoaurcs o0beIMHEHNE CXOAHBIX MHEHUM pa3HBIX y4yacT-
HUKOB BOKPYT HEKOTOPOH Mo3uiiuu, (GOPMUPOBAHKE €IUHBIX HAIPaBJICHUN pa3pa-
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0aThIBa€MBIX BOIPOCOB B PaMKaX TEMbI 3aHATHUS U CO3AAETCA U3 ayJUTOPUH HaOOp
IpyIIl C pa3HbIMU MO3ULUSAMU. 3aT€M — OpPraHU3alMs KOMMYHHKAMU MEX]y Cer-
MEHTaMH. DTOT HIar SIBISIETCA 0COOCHHO 3(D(PEKTUBHBIM, €CITU 3aHATHE MPOBOAUT-
Csl ¢ IOCTaTOYHO OOJBIION ayJUTOpPUEH: B 3TOM CIy4ae CETMEHTHPOBAHUE IpE -
CTaBJsIeT COOOW HMHCTPYMEHT IMOBBIIMICHUS] MHTEHCUBHOCTU M 3(P(HEKTUBHOCTH
KOMMYHUKAIINH);

3.3. HTepakTUBHOE MO3UIIMOHMPOBAHUE BKIIIOYAET YETHIPE 3Tana HHTEp-
AKTUBHOIO MO3UIIMOHUPOBAHUSL:

1) BeIsICHEHHE HAOOpa MO3ULUI ay TUTOPUH,

2) ocMbICIIEHHE OOLIETO JUIsl 3TUX MO3ULIUN COAepKaHus,

3) mnepeocMbICIIEHHE JTOr0 COJEp)KaHUsS M HANOJHEHHE €ro HOBBIM
CMBICJIOM,

4) hbopmupoBaHre HOBOr0 HabOpa MO3UIIMI Ha OCHOBAaHUU HOBOT'O CMbICJIA.

4. BeiBogib! (pedaexcus).

Peduekcuss HaunHaeTCsl ¢ KOHLEHTPAUHW YYaCTHHKOB Ha 3MOLKMOHAIBHOM
acneKTe, YyBCTBAX, KOTOPbIE MCHBITHIBAIN YYaCTHUKHU B IpoIecce 3aHATHs. BTo-
poil 3Tan pedIeKCUBHOTO aHAIN3a 3aHSITUSI — OLICHOUYHBIA (OTHOIIECHUE YYaCTHHU-
KOB K COJAEp’KaTeIbHOMY AacHeKTy HCIOJb30BaHHBIX METOJUK, aKTyaJbHOCTH
BBIOpaHHOM TeMBI U JIp.). Peduiekcus 3akaHumBaeTcs 00IIMMHU BBIBOJAMHU, KOTOPHIE
JIeJIaeT MeJarorndeckuii paboTHUK.

[TpuMepHBIii IepeueHb BONPOCOB I IPOBEIEHUS pedIeKchu:

— 4TO NMPOU3BEJIO HA Bac HauOoJIblIee BIeyaTiIeHue?

— YTO BaM [OMOTAJIO B MPOIECCE 3aHATUS ISl BBIMOJHEHUS 3aJlaHus, a YTO
Memano?

— €CTb JIM YTO-TM00, YTO YAUBHIIO BAac B MPOLIECCE 3aHATUSA?

— YeM Bbl PyKOBOJICTBOBAJIUCH B MPOIIECCE MPUHATHS pelIeHUs?

— YYUTBIBAJIOCH JIM TIPU COBEPIUEHUH COOCTBEHHBIX JIEUCTBUH MHEHHE
YYaCTHUKOB TPYIIIbI?

— KaK Bbl OLICHUBAETE CBOU JIEHUCTBUS U JEHUCTBUS IPYIIIIbI?

— ecyii Obl Bbl UTPajM B 3Ty UIPY €llle pa3, YTOObl BBl U3MEHWIN B MOJIEIH
CBOErO MOBEACHUSA?

HNHTepakTuBHOE 00y4YEHUE MO3BOJISIET pElIaTh OJAHOBPEMEHHO HECKOJIBKO
3a/1ay, TJIAaBHOW U3 KOTOPBIX SIBJISETCA pa3BUTUE KOMMYHHUKATUBHBIX YMEHHUM U Ha-
BBIKOB. JlaHHOE 00yueHue MOMOraeT yCTaHOBJICHHIO SMOIMOHAIbHBIX KOHTAKTOB
MEXly 00ydaroluMucs, o0ecrieunBaeT BOCIIUTATENbHYIO 3a/1a4y, IOCKOJIbKY MpH-
ydaeT padoTaTh B KOMaHJE, MPUCIYIINBATHCS K MHEHUIO CBOMX KOJUIETr, obecrie-
YMBAE€T BBICOKYI0 MOTHBALMIO, MPOYHOCTh 3HAHUM, TBOPYECTBO M (paHTA3MIO,
KOMMYHHMKa0€JIbHOCTh, aKTUBHYIO )KM3HEHHYIO MMO3ULUIO, IEHHOCTh UHAUBHIyallb-
HOCTH, CBOOOJIy CaMOBBIPAXKEHHMsI, aKLIEHT Ha JEsITebHOCTb, B3aUMOYBAKEHUE U
JIE€MOKpPAaTUYHOCTh. Vcronb30Banrne MHTEPAKTUBHBIX (OpM B mpoiiecce o0ydeHus,
KaK TOKa3bIBAaeT MpPAaKTHKa, CHUMAET HEPBHYIO HArpy3Ky OOYyYaroluxcs, IaeT
BO3MOKHOCTbh MEHSATH (DOPMBI X AEATEIBHOCTH, IEPEKIIIOYATh BHUMAHUE HA y3J10-
BbI€ BOIIPOCHI TEMbI 3aHSITHIA.

DTHKa NeIarornyeckoro paboOTHUKA BKIIFOUAET CIEAYIOIINE MOMEHTHI:
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— MIEJJATOTMYECKUN paOOTHUK JOJKEH CIOCOOCTBOBATH JIMYHOMY BKJIQIY
oOy4Jaronuxcs ¥ cBOOOJHOMY OOMEHY MHEHHUSMH MPH MOATOTOBKE K MHTEPAKTHUB-
HOMY OOy4EHHUIO;

— MeIarOTHYCCKUN PaOOTHHUK JOJDKEH 00ECIEUYUTh APYKECKYr aTtMochepy
JUTSE OOYUAIOIIUXCST ¥ TIPOSIBIISATH MOJIOKUTEIBHYIO U CTUMYJIUPYIONTYI0 OTBETHYIO
pEaKkLHnIo;

— TIeJJarOTMYECKUH paOOTHHUK JOHKEH 00JIeT4aTh MOJATOTOBKY 3aHSTHIM, HO
HE JIOJDKEH caM MPUyMbIBaTh ApTyMEHTBI TP IUCKYCCHSIX;

— MIeJIaTOTUYECKUN paOOTHHUK JIOJDKEH TOMYEPKHMBATh 00pa3oBaTeNbHEBIC, a
HE COPEBHOBATEIILHBIE TIEJTH 00YYaIONUXCS;

— MeJJarOTMYEeCKUN  pabOTHUK JOJKEH OOECIeYUTh OTHOIICHUS MEXKTY
co00¥t 1 00y4JarOIMMHUCS, OHU JOJIKHBI OCHOBBIBATHCS HA B3aMMHOM JIOBEPUH;

— TIeJaTOTMYECKUi paOOTHUK JOJKEH TPOBOIMPOBATh HHTEPEC, 3aTparuBas
3HAYUMBIC JIJI1 00y4YarOIIUXCsl TPOOJIEMBI;

— CTUMYJIMPOBATh HCCIIEA0BATEIBCKYIO padoTy;

— 3apaHee MOArOTOBUTH BOIPOCHI, KOTOPBIE MOYKHO ObLIO ObI CTAaBUTH Ha 00-
CYKJIEHUE TI0 X0y 3aHSTHsI, 9TOOBI HE 1aTh MOTACHYTh TUCKYCCHUHU, 00CYKICHHIO;

— HE JIOMYCKaTh yX0/1a 32 paMKH 00CYyKJIaeMOi TPOOIIEMB;

— o0ecreunTh MMPOKOE BOBJICUCHHWE B PA3rOBOP KaK MOXHO OOJIBIIETO
KOJIMYECTBa 00yYarOIIUXCS, a JIYUIIIe — BCEX;

— HE OCTaBJIATh 0€3 BHUMAHWS HU OJHOTO HEBEPHOTO CYXKJICHHUS, HO HE Jia-
BaTh Cpa3y K€ MPABWIHHBIA OTBET; K 3TOMY CIIEYET MOAKII0YATh 00yUJatomuxcs,
CBOEBPEMEHHO OPTaHM3YS UX KPUTHUYECKYIO OICHKY;

— HE TOPOMHUTHCS CaMOMY OTBEYaTh Ha BOMPOCHI, Kacarolluecs MaTepHuaia
3aHITHS TaKHE BOIIPOCHI CIIETyET MepeapecoBbIBATh Ay TUTOPUH;

— CJIEIUTH 32 TE€M, YTOOBI OOBEKTOM KPUTHKH SIBISIJIOCHh MHEHUE, a HE y4acT-
HUK, BBIPA3UBIIHN €T0;

— IIPOAHAJIM3UPOBATh M OIICHUTH IMPOBEIACHHOE 3aHSATHE, MOJBECTH HTOTH,
pe3ynbTaThl. JJIsi 3TOro HaJl0 COMOCTAaBUTh CHOPMYITUPOBAHHYIO B HAYaJIC 3aHATHS
1eJb C MOJTYYEHHBIMHU PE3yJIbTaTaMM, CAENIaTh BBIBOJIbI, BHIHECTH PEIICHUS, OIle-
HUTh PE3YJIbTAThI, BHISBUTH X MOJIOXKUTEIbHBIC U OTPULIATETILHBIE CTOPOHBI;

— IOMOYb YYACTHUKAM 3aHITHS MPUUTH K COTJIACOBAHHOMY MHEHHIO, YETO
MO>XHO JOCTHYb ITyTEM BHHMATEJILHOTO BBICIYIINBAHMS PA3IMYHBIX TOJKOBAHUH,
NOKMCKa OOITUX TSHJICHIIUN JUTsl IPUHSTHS PEIICHUH;

— IPUHATH TPYNIOBOE PEIICHHE COBMECTHO C ywacTHuUKamu. [lpu sToMm
CJIeIyeT MOJYEPKHYTh BAXKHOCTh Pa3HOOOPA3HBIX MO3UIIUI U ITOIX0/I0B;

— B 3aKJIIIOYUTEIILHOM CJIOBE IOABECTH TPYMNMYy K KOHCTPYKTHUBHBIM BBI-
BOJ/IaM, UMEIOIINM MO3HABaTEIbHOE U MPAKTUYECKOE 3HAUCHUE;

— IOOUTHCSA YyBCTBA YIOBJIECTBOPEHUS Y OOJBITMHCTBA YYACTHUKOB, T.€. TIO-
OyarolapuTh BceX 00yUalOMUXCs 3a aKTUBHYIO paboTy, BBIICTUTh T€X, KTO IOMOT
B PELIEHUHU MPOOJIEMBI;

— MIOKa3aTh BBICOKMN TPO(ECCHOHATU3M, XOpoIllee 3HAHWE MaTepuaia B
pamMKax y4eOHOM MporpaMMbl;



31

— o0aiaTh peyeBoil KyJbTypOil U, B YaCTHOCTU, CBOOOJIHBIM U TPAMOTHBIM
BJIaJIEHUEM PO ECCUOHATBHON TEPMUHOJIOTHEN;

— IPOSIBIATH KOMMYHHKAOEIbHOCTh, & TOYHEE — KOMMYHHUKATHBHbBIE yMe-
HUS, TO3BOJIAIONINE TTEJarOrnueckoMy pabOTHUKY HAWTH MOAXOM K KaXJI0My 00y-
YaIOIIEMyCsl, 3aWHTEPECOBAHHO M BHUMATENIbHO BBICIYIIATh KaKJI0ro, OBITH
€CTECTBCHHBIM, HAlTH HEOOXOAMMBIE METONbI BO3JCHCTBHS Ha OOyYaroIIUXCs,
MPOSIBUTH TPEOOBATENLHOCTD, COOIOAs PU 3TOM MEIarOrHIEeCKHU TaKT;

— o0ecneunTsh OBICTPOTY pPeaKluu;

— CIIOCOOHOCTB JINUPOBATb;

— YMETb BECTH JIUAJIOT;

— UMETh NPOTHOCTHYECKHE CIIOCOOHOCTH, IMO3BOJISIIOIIME 3apaHee Mpeay-
CMOTpPETh BCE TPYJHOCTH B YCBOCHUHU MaTepuaia, a TakKe CIPOTHO3UPOBATH X0 U
pe3yNbTaThl MEJArOrMYeCKOT0 BO3EHCTBUS, MPEABUACTD MOCIEICTBUS CBOUX JICH-
CTBUIA;

— YMETh BJIAJIETh COOOM;

— YMETh ObITh OOBEKTHUBHBIM.

2.1.3. Meroanueckne peKOMEHAALMH 110 KOHTPOJIKO YCIIEBAEMOCTH
2.1.3.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTHU

Texkymuii KOHTPOJIb YPOBHSI OCBOEHUS COJIEPKaHUS AUCLUILINHBI (MOTYJIs)
PEKOMEHJIyeTCsl NMPOBOAMTH B XOJA€ BCEX BUJOB YYEOHBIX 3aHATHM MeToJaMu
KOHTPOJISL, IPElyCMOTPEHHBIMU paboyeil mporpaMMon AUCIUIIIMHBI (MOIYJIS).

KayectBo mnHCbMEHHBIX pabOT OIEHMBAETCS HCXOAS H3 TOro, Kak
oOydJaronmecs:

1. Boibpanru wu  wucnonb3oBamu  GOpMy M CTHIb  U3JIOXKEHUS,
COOTBETCTBYIOIIUE IEISIM U COACPKAHUIO TUCIIMILUIMHBI (MOTYJISN);

2. IlpumeHWIH CBA3aHHYI0 C T€MOH HMH(OpPMALMIO, UCIOJIb3Yysl MPU 3TOM
MOHSATUIHBIN anmapaTt B COOTBETCTBYIOIIEH 00J1acTH;

3. IlpeacraBunu CTPYKTYpUPOBAaHHBIM M T'PAMOTHO HAIlMCAHHBIM TEKCT,
UMEIOIIUI CBSI3HOE COAECPIKAHUE.

BuyTtpucemectpoBas aTTtectanus SBISETCS 00s3aTENbHON (popmoi Teky-
IIET0 KOHTPOJS YCIEBAEMOCTH OOYyYaroIMXCsi OYHOM (opMbl OOydeHMs] U He-
OTHEMJIEMOM YaCThIO 00pa30BaTEIbHOIO MPOIECCa U MPOBOAUTCS C LIEIbIO MOJABE-
JCHUSI UTOTOB TEKYIeH ycreBaeMocTH ooydatomuxcst MacturyTa u punmanos.

[IpoBeneHne BHYTPUCEMECTPOBOW aTTECTAllMU MO JUCUUILIMHE (MOIYJIIO)
peryJinpyeTcs JOKaJbHBIM HOPMAaTUBHBIM akToM MHCTHTYTA.

Pe3ynbraTel BHYTpPUCEMECTPOBOM AaTTECTAlMM TO AMCLMIUIMHE (MOIYJIO)
BBICTABJISIOTCS M1€JTarOTHYECKUM PAOOTHUKOM B aTTECTALIMOHHYIO BEIOMOCTbH (CHU-
CTEMa OLICHKHU 3HAHWUW B IEPUOJI BHYTPUCEMECTPOBOM aTTECTALIMU — «AaTTECTOBAHY,
«HE aTTeCTOBAH»).

3anuch «aTTeCTOBAaH» B aTTECTAIMOHHYIO BEIOMOCTh BHOCHUTCS B CIIy4asXx,
€CJIM MPOJAEMOHCTPUPOBAHHBIE O0YYAIOIIUMCS 3HAHUS COOTBETCTBYIOT OIIEHKAM:
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«OTJIIMYHO», «XOPOILIOY», «YAOBJIETBOPUTEIBHO». 3allUCh «HE aTTECTOBaH» B aT-
TECTAlMOHHYI0 BEJIOMOCTb BHOCHTCS B CIly4ae, €CIM IPOJEMOHCTPUPOBAHHBIE
0Oy4arolMMCsl 3HaHUSI COOTBETCTBYIOT OLICHKE «HEYAOBICTBOPUTEIBHO», B TOM
YHCIIe B CIIy4ae CUCTEMAaTUYECKOM HESIBKM 00yYarolmlerocs Ha 3aHATUS IPU OTCYT-
CTBUH YBaXUTEIbHBIX TPUUHNH.

2.1.3.2. IIpoMexxkyTOUyHas aTTecTanus

K mnpomexxyTouHo#l arrectaniud AOMYCKAIOTCS OOydaroliuecs, YCHEIIHO
BBITIOJIHUBILIME BCE BHJBI OTYETHOCTH, MPEIYyCMOTPEHHBIE pabdouell mporpammoit
AUCUMILIUHBL (MoayJisi). B Xozne mnpomMexyTOuHOHM arTecTallMu IpoBepseTcs
CTENEHb YCBOCHHS MaTepualla, yMEHUE TBOPYECKU M IIOCJIEN0BATEIBHO, YETKO U
KpaTKO OTBEYaTh Ha IIOCTABJIEHHBIE BOMNPOCHI, JEJaTh KOHKPETHBIE BBIBOJBI U
dbopMynpoBaTh 0OOCHOBAHHBIE MpEIOKEHUA. MTOroBas OlLEHKAa OXBAaTHIBACT
IIPOBEPKY JAOCTHMKEHUS BCEX 3asIBICHHBIX LEJIEH N3yYEHUs NUCLMIUIMHBI (MOTYJIs)
Y TIPOBOJUTCS JUIsl KOHTPOJISI YPOBHSI MIOHUMAHUSL 00YYaIOIIMMUCS CBSI3€H MEXY
Pa3IUYHBIMU €€ FJIEMEHTaMHU.

B Xxome mnpoMeKyTOYHOW arTecTalluid AakKLEHT [JeJaeTcsi Ha IPOBEPKY
CrocOOHOCTEM 00yYarommxcsi K TBOPUYECKOMY MBIIUICHUIO M HCIOJIb30BAaHUIO
NOHATUIHOTO anmapara JUCHUIUIMHBI (MOAYJsS) B PELIEHUU MPOQECCHOHATBHBIX
3aJlay M0 COOTBETCTBYIOIIEMY HAINpPaBICHUIO MOATOTOBKH.

2.2. Metoauyeckre yKa3aHusi 00yqaronnumMcs

2.2.1. MeToan4eckue peKOMEH IalluH 10 BBIMOJIHEHUIO CAMOCTOSITEILHOM
paboThl 00yYaIOIIUXCSL:

CP xak BUJ JeATEIBHOCTH O0y4Yaroluxcs MHOrorpanHa. B kadectse popm
CP npu u3y4eHUr JUCUUIUIUHBI (MOAYJISA) MPEIararoTCs:

- OIpOC;

- TOKJIaJI, COOOIICHHE.

3amaun CP:

- o0peTeHHE HAaBBIKOB CaMOCTOSATENIbHONM HAy4HO-MCCIEI0BATEIbCKON
paboThl Ha OCHOBAaHMM aHaJIM3a TEKCTOB JUTEPATYPHBIX HCTOYHHUKOB U
IPUMEHEHHUS PA3JIUYHBIX METOJIOB UCCIIEIOBAHMS;

- BbIpa0OTKAa YMEHHSI CaMOCTOSTEIbHO U KPUTHYECKH TMOIXOIUTh K
M3y4yaeMOMY MaTepuay.

Texnonorus CP momkaa obecrieunBaTh OBJIAJICHUE 3HAHUSAMH, 3aKPCTIIICHUE
Y CUCTEMAaTHU3aIUIo 3HAaHUW, (POPMHUPOBAHNE YMEHUN U HABBIKOB.

2.2.2. PekomeHaanuu mno pabore ¢ HAy4yHOU U yueOHOMU JuTepaTypoi

Pabota ¢ yueOHOI 1 Hay4HOU JAUTEpaTypou siBisieTcs riaBHou (opmoit CP
¥ HeoOXouMa MPH MOATOTOBKE K YUEOHBIM 3aHATHSAM TIO JTUCIUIUIMHE (MOIYJIIO).
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Ona BKIIOYAaeT MpopabOTKy  JIGKHMOHHOIO  MaTepuaia —  H3Y4YCHHE
PEKOMEHAOBAaHHBIX HICTOUHUKOB U JIUTEPATYPhI IO TEMATUKE JICKIIUM.

KoHCrekT nexkunu AoKeH coiepxaTh pedepaTHBHYIO 3aMUCh OCHOBHBIX
BOIIPOCOB JIEKLWHU, MPEIJIOKEHHBIX MEJarorn4yeckuM pabOTHUKOM CXeM (IpU uX
JIEMOHCTpAIlMH), OCHOBHBIX MCTOYHUKOB WU JIUTEpATypbl MO TE€Mam, BBIBOJBI IO
KaxJ0oMy Bornpocy. KoHCIEKT AoMKeH ObITh BBIIIOJHEH B OTAEIBHON TETpaau IO
npeametry. OH J0DKeH ObITh aKKypaTHBIM, XOPOIIO YUTAEMbIM, HE COJIEpPKaTh HE
OTHOCSIIYIOCS K TeM€ UH(POPMAIMIO UM PUCYHKH.

KoHcnekTsl HaydyHOW JUTEpaTypbl INPU CAMOCTOSITEIBHOM MNOATOTOBKE K
3aHATHUSAM JIOJDKHBI OBITh BBIMOJHEHBI TaKXe AaKKypaTHO, COJAEpX aTh OTBETHI Ha
KaXKJIbIil TIOCTABJICHHBIN B TEME BOMPOC, UMETh CChUIKY Ha UICTOYHUK UH(POPMAIINH
C 00s3aTeNbHBIM YKa3aHUEM aBTOpAa, HA3BaHUS W Toja W3IaHUS HCIIOJIb3yeMOU
Hay4dHOW JuTeparypbl. KOHCIMEKT MOXeT OBITh OMOPHBIM (COMEpKaTh JIUIIh
OCHOBHBIE KJIIOUEBBIC MO3UIIMHN), HO IIPU 3TOM MO3BOJISIONIUM AaTh MOJHBIA OTBET
10 BOMPOCY, MOXKET OBITh MOJPOOHBIM.

OO0BbeM KOHCIIEKTa oOmpeaenseTcss camMuMm oOydaronuMmcs. B mpouecce
paboThI C y4EeOHON U HAyYHOH JIUTEPATypOl OOyUAIOIIMIICS MOXKET:

- JIeTIaTh 3alKMCH MO X0y YTEHHS B BUJIE€ MPOCTOTO WA PA3BEPHYTOrO IIaHa
(co3maBaTh nepeyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHUKE);

- COCTaBIIATh TE€3UCHI (IIMTUPOBAHME HAMOOJEE BAKHBIX MECT CTaThU WIIU
MOHOI'pa(puu, KOPOTKOE U3TI0KEHHE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTh aHHOTAIMU (KpaTKoe 000011IeHre OCHOBHBIX BOIIPOCOB PaOOTHI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIE TE3UCHI).

PaGoty c numTeparypoii ciemyeT HauyMHATh C aHaJdM3a OCHOBHOW W
JIOTIOJTHUTENIBbHONW JUTEPATYPHI, YI€OHO-METOINYECKUX H3JIaHUSIX HEOOXOIMMBIX
JUTSL U3YUYEHUS TUCIUIUIMHBL (MO JIST).

Heo0xoammo oTMETHTB, UTO padoTa C IUTEPATYPOM HE TOJIBKO MOJIE3HA KaK
CpeAcTBO OoJiee MIyOOKOro U3ydeHus J000M TUCHUILUIMHBL (MOIYs), HO U SIBJISI-
€TCS HEOTHEMJIEMOW YacCThi0 MNPOPECCHOHAIBHON JIEATEIBbHOCTH OYJIyIIero
BBIITYCKHUKA.

2.2.3. Meroandeckue peKOMEHIAINH 00YyUYaroIUMCSI 110 TUTAHUPOBAHUIO U
OpraHu3alliy NU3YUYEHUS JUCITUTUTHHBI (MOTYIIS)

MHOro4HClIeHHbIE HUCCIEOBaHUSI OIOJKETa BpPEMEHU OO0ydarouuxcs
MOKA3bIBAIOT, UTO JUIsI OBJIAJICHUS BCEMH JUCHUIUIMHAMH  (MOJYJISIMU),
M3y4yaeMbIMHU B TEUCHHE CEMECTpa, 00ydaroneMycs He0OX0IUMO CaMOCTOSITEILHO
3aHUMAaThCs 4-5 4. exeaHeBHO. OCOOEHHO BaXKHO BBIPA0OTATh CBOM COOCTBEHHBIM
CTUJIb B pabOTe, YCTAaHOBUTh PABHOMEPHBIM PUTM Ha Bechb cemecTp. [loa purmom
MOHUMAETCsS €KeJHEeBHas paboTa MpUOIU3UTEIHLHO B OJAHU U TE K€ Yachl, MPH
11eJ1ecO00pa3HOCTH YepeJOBaHUs €€ C IepepbiBaMH Ui OTAbIXa. [IpaBuibHO
OpraHW30BaHHBIA,  Pa3yMHBIM  pEKUM  pabOTBl  00ECHEYUT  BBICOKYIO
3¢ (HEeKTUBHOCTH 0€3 CYIIECTBEHHBIX MEPErPY30K.
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N3yuenue m000# AUCIUTUIMHBI (MOYJIS) CAeAyeT HAaUMHATH C MPOPaOOTKU
paboueli mporpaMMbl TUCIMIUIMHEI (MOIYJIs), 0c000€ BHUMAHUE, YIS MeNIM U
3a/1auaM, CTPYKTYpE U COACPKAHUIO TUCIUIUIMHBI (MO IS ).

IIpy nDoOAroTOBKE K 3aHATHSIM OOyYarOUIMIICS JOJDKEH MPOCMOTPETh
KOHCIIEKTBl ~ JIEKUMH, PpEKOMEHJIOBaHHYIO JIMTEpaTypy MO JaHHOW TeEME,
MOATOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

VYcenemHoe n3ydeHue Jod0ro Kypca TpedyeT oT 00y4darommxcsi MOCEIeHUs
JIEKIUH, aKTUBHOM pabOThl HA MPAKTUYECKUX 3aHSATUSX, BBITIOJHEHUS BCEX
y4eOHBIX 3a/JlaHUi TearoTHYecKOro pabOTHUKA, O3HAKOMIIEHHUS C OCHOBHOU H
JIOTIOJTHUTEIIbHOM JINTEPATYPOU.

B mporecce eKIMOHHOTO 3aHATHS OOYYAIOIIMICS JIOJDKEH BBIICTATH
BAKHBIE MOMEHTBI, BBIBOJIbI, aHAJIU3UPOBATH OCHOBHBIE MOJOXeHUsA. Eciau mpu
U3IIOKEHUM Martepuaja TIelarorndeckuM pabOTHUKOB CO3/laHa TpoOIeMHast
CUTYyaIusi, HeOOXOANUMO THITATHCS MPEAYTajaTh NaTbHEHIITNN XOH PaCcCYKICHUH.
OTO0 CcHocoOCTByeT JIydlleMy YCBOCHHIO MaTepHalia JIeKIMH U 00Jeryaet
3alIOMUHAHHUE OTAEJIbHBIX BHIBOJIOB.

Jns  Oonee MPOYHOTO  YCBOCHHUS 3HAHMM  JIEKIIMIO  HEOOXOJIUMO
KOHCIIEKTHUPOBATh. 3amucCh JEKIMH — OfHa U3 (GopM paboThl 00ydarouumxcs,
TpeOyrolass HaBBIKOB M YMEHMSI KpPaTKO, CXEMAaTH4YHO, IIOCJIEIOBAaTEIbHO U
JOTUYHO  (PUKCUPOBATH  OCHOBHBIE  TIOJIOKEHMS,  BBIBOJBI,  000OLIEHUS,
dbopmynupoBku. B mpoliecce NeKIMM peKOMEHIYETCS KOHCHEKTUPOBATh TOJIBKO
caMoe Ba)XXHOE€ B paccMmaTpuBaemMoil Teme: (OPMYJIUPOBKU OMpeeICHUN U
Kjaccu(uKaIuu, BBIBOJBI M TO, YTO CTapaeTcs BbLACIUTH JekTop. KymbeTypa
3aMUCH JIEKIIUM — OJMH M3 BaXHEUIHMX (DAKTOPOB YCHEIIHOTO U TBOPUYECKOTO
oBianienus 3HaHUsAMU. [locnenyromas padboTa Hal TEKCTOM JIEKIIUU aKTYalTu3UPyeT
B [MAMSITU €€ COJEp>KaHue, O3BOJISIET PA3BUBATh AHAJTUTUYECKOE MBIIIJICHUE.

[Ipornecc u3ydyeHus: AUCHUIUIMH (MOyJel) y4eOHOro IjiaHa, KaK MpaBuio,
MpeANnoaraeT HaJu4uKue MPaKTHUYEeCKUX W/ WM 1a00paTOPHBIX 3aHITHIA.

2.2.4. MeroaruecKre peKOMEHIAlMH 110 OJITOTOBKE O0yYarOIIMXCS K
KOHTaKTHOM paboTe Mpu NPOBEICHUH YUEOHBIX 3aHATHHN MO TUCIUIUIMHE (MOIY-
JI10)

2.2.4.1. Meroauueckue peKOMEH IAINH 110 MOJATOTOBKE 00yYarOITUXCs K
JIEKIIUSIM

[TonroroBka oOy4JaromuXcs K JIEKIUAM [IPEANOIaraeT:

- pabdoOTy C UMEIOUIMMUCS KOHCIIEKTaMU JIEKLUH;

- YTEHHE OCHOBHOW M JIOIIOJIHUTEIIBLHOM JINTEPATYPHI.

PaboTy ¢ KOHCIIEKTOM JIEKLMI1 JIydllle HAYMHAaTh C MPOCMOTPa KOHCIIEKTa B
TOT € JEHb IIOCIE 3aHATHA W BBIICICHUS Mareprajla KOHCIEKTA, KOTOPBIN
BBI3BIBACT 3aTpPyJHEHUs Uil MOHUMaHusA. HeoOxonuMo HalTH OTBETHl Ha
3aTPYJHUTEIbHBIE BOIPOCHI, HCHOJIb3Ys PEKOMEHIyeMyr Jreparypy. Ecmum
CaMOCTOSITENILHO HE YAAJIOCh pa300paThCsl B MaTepuaie, chopMyaupyiTe BOIIPOCHI
1 00paTUTECh 3a MOMOILBIO K NEAArorndyeckoMy pabOTHUKY Ha KOHCYJIbTALUN WU
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Omkaieit nexiuu. PerynsapHo oTBoguTe BpeMs JJIsl TOBTOPEHUS MPOHACHHOTO
Marepuasa, MpOBEpsis CBOM 3HAHUS, YMEHUS M HABBIKM 10 KOHTPOJIbHBIM
BOIIPOCAM.

OnBIT TOKAa3bIBAET, YTO TOJIBKO MHOTOPa30Basi, INITAHOMEPHAS U LIEJICHANPAB-
JeHHas o00paboTka JIEKIIMOHHOTO MaTepuajia o0ecCleynBaeT ero HaJIeKHOE
3aKpeIUIEHUE B JOJITOBPEMEHHON MMaMATU 4YesloBeKka. [IpencecCuoHHblil IITypM He-
MPOJyKTUBEH, MaTepuall 3aloMuHaeTcs HeHaaoiro. HeobGxomum cucremaruue-
CKUH TPYyJ B TEUEHHUE BCETO CEMECTPA.

2.2.4.2. Meroauueckue peKOMEH IaIMH 10 TTOATOTOBKE 00yJarOIIUXCs K
MPAKTUUYECKUM 3aHSATUSIM

[TpakTryeckue 3aHATUS MPEACTABISAIOT 0COOYI0 POpMYy COueTaHUs TEOPUH U
npakTuku. VX Ha3HaueHue — yriy0iieHne MpopabOTKH TEOPETUYECKOT0 MaTepuraia
JUCUUIUIAHBL (MOAYJISl) MyTeM peryisipHod u minanoMepHodt CP Ha mpoTsKeHuu
BCEr0 IMepuoAa H3y4YeHUs JUCHMIUIMHBI (Momyssi). Ilpouecc mnoarotoBku K
MPAKTUYECKUM 3aHSTUAM BKJIIOYAE€T UW3YYEHHE HOPMATUBHBIX JIOKYMEHTOB,
00s3aTEeNIbHON U JOTIOTHUTEIBHOM JIUTEPATyPhl IO pACCMAaTPUBAEMOMY BOIIPOCY.

[IpakTuyeckue  3aHATUS  Pa3BUBAIOT Yy  OOy4YalOlUMXCS  HABBIKU
CaMOCTOSITETILHOM pabOThI MO PEIICHUI0 KOHKPETHBIX 3aj1a4.

[Ipy  moAroToBKE K  MPAKTHUYECKUM  3aHITHSAM  OOyYaroluMcst
PEKOMEHIYETCS: BHUMATEIbHO O3HAKOMUTBCS C TEMAaTHUKOW MPaKTHYECKOTO
3aHATHS; M3YyUYUTh KOHCHEKT JIEKIMU [0 TeMe, H3Yy4YUTh PEKOMEHIOBAHHYIO
JUTEPATYPY; COCTABUTH KPATKUM MJIaH OTBETA HA KaXIbId BOMPOC MPAKTHUECKOTO
3aHIATHS; €CIU BCTPETATCS HE3HAKOMbIE TEPMHUHBI, 00s3aTEIBHO OOpPaTUTHCS K
CJIOBApIO U 3a)UKCUPOBATH UX B KOHCIIEKTE.

2.2.5. MeToandeckue peKOMEH Ialluy 10 COCTABJICHUIO IJIaHa

[Imtan — »93TO cXeMaTHYeCKH 3amiCaHHas COBOKYMHOCTh KOPOTKO
chopMyIMPOBAHHBIX MBICIEH-3ar00BKOB. [1o Qopme uneHeHus u 3amuChIBaHUS
IUTAHBI MOTYT OBITH TMOJAPA3JENCHbI Ha MPOCThIE M ClIoKHbIE. CIOXKHBINA TUTaH B
OTJIMYKE OT MPOCTOTO MMEET €Ile W TOIIMYHKTHI, KOTOpPbIE ACTATU3UPYIOT WU
Pa3BACHSIOT COJIepPIKaHNe YacTel, OCHOBHBIX MyHKTOB. [111aH MokeT ObITh 3ammcan
B BHJIE CXEMBI, OTpaXKaloIiel B3aMMOCBS3b MOJIOKEHUI.

[lnan mnpencraBisger coOOl HE3aBUCHUMYIO, CAMOCTOSITENBHYIO (opMy
3anucu onarofaps psiiy J1O0CTOUHCTB:

- KpaTKOCThb 3alliCH, YTO MO3BOJIAET CPAaBHUTEIBHO JIETKO IEpe/esbIBATh
€ro, COBEPILEHCTBYsI KaK MO CyILECTBY, Tak U 1o (opme;

-  HarjasAHOCTh U O0O3PHUMOCTb, MPOSBISIOUIMECS B  BO3MOXKHOCTU
MOCIIE0BATEIBHO U3JI0KUTH MaTepHall;

- BKJIOYEHHOCTb DJJIEMEHTOB, CBHJAETEIbCTBYIOIIUX 00 0000umeHnn
COJICp)KaHUSl TPOU3BEACHMS, UYTO TO3BOJUT B JalbHEHIIEM pa3BUTh OTH
MOJIOKEHUS B Te3UCaX, KOHCIEKTaX, pedeparax.

[Ipu cocTaBieHUN CI0XKHOTO TJIaHA UCHOIB3YIOT JIBa criocoba paboThI:
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1) pa3pabarTbiBalOT MOAPOOHBIN MPOCTOM TIaH, a Jajee MpeoOpa3yroT ero B
CIIOKHBIM, TPYNIUPYS YacTH IYHKTOB MOJ OOMIMMH JUIsl HUX 3aroJIOBKaMH
(OCHOBHBIMU ITyHKTaMU CJIOKHOTO MJIaHA);

2) COCTaBJSIIOT KpPaTKHM NPOCTOM IJIaH M 3aTEM, BHOBb YMTAasl TEKCT,
npeo0pa3yroT €ro B CIOKHbBIM, MOJBICKUABAS JETAIM3UPYIOLIUE MYHKTHL. BTOpoii
nyTh TpeOdyer OOJpIIMX 3aTpaT BpPEMEHM U TOpUEMIIEM JHUIIb  [pHU
MIPOJIOJKUTEIBHOM, 3apaHee 3aluIaHupOBAaHHOMN padoTe.

2.2.6. MCTOILI/ILIeCKI/IC PCKOMCHAAIWH 110 COCTABJIICHHUIO KOHCIICKTA

KoHcriekT — 3TO yHHMBEpCAJIbHBIA JOKYMEHT, KOTOpPBIA JIOJDKEH OBITh
IIOHATEH HE TOJIBKO €r0 aBTOPY, HO U APYTUM JIIOASM, 3HAKOMSIIAMCS C HHUM.
[ToaTOMy K KOHCIIEKTaM MOKHO C YCIIEXOM OOpaliathcsl 4epe3 HEeCKOJIbKO (WH
MHOTO) JIeT Tiocyie ux HanucaHusi. OCHOBHOE TpeOOBaHME K KOHCIIEKTY OTPaKEHO
YK€ B €ro OIpEHCIICHUN — «CUCTEMAaTHYECKas, JIOTUUYECKH CBA3HAS 3aIuCh,
OTpakarouiasi CyTb TEKCTa».

B ornuume oOT TE3MCOB, COJEpPKAMMX TOIBKO OCHOBHBIE IOJIOXKEHHS,
KOHCHEKTBI NP 00s3aTEIBHON KpPaTKOCTH cojepkaT (PakThl M J10Ka3aTeNIbCTBA,
MIPUMEPHI U WILTKOCTPALUH.

[Ipexae yeM HayaTh KOHCIEKTUPOBATH HEOOXOAUMO YSICHUTh OCOOCHHOCTH
U OTIWYUSA Pa3HbIX BUJIOB KOHCIEKTOB. KOHCHEKTBI MOXHO YCJIOBHO
NOAPAa3AEIUTh HA HECKOJIBKO BUIOB.

BonpocHO-0TBETHBIN KOHCHEKT. DTO OJIMH U3 CaMbIX NPOCTHIX BUOB IJIaHA-
KOHCIIeKTa. Ha myHKTHI T1aHa, BhIpa)KEHHBIE B BOIMPOCUTENBHOU (QopMe, MaroTcs
TOYHBIE OTBETHI.

Drarmsl paboTHI:

1) cocTaBbTe IJ1aH MPOUYUTAHHOTO TEKCTA;

2) chopmynupyiiTe Kakblil yHKT IJIaHa B BUJI€ BOIIPOCA;

3) 3anuIuTe OTBETHI HA MMOCTABJICHHBIE BOMPOCHI.

Te3ucubi  koHcmekT. IlpencraBnser  coOoll  cxkaTblii  mepeckas
MPOYUTAHHOTO WJIM YCIBIIMIAHHOTO. TakoW KOHCHEKT OBICTPO COCTaBISECTCS U
3allOMUHAETCS; YUYUT BHIOUPATh TJIABHOE, YETKO W JIOTUYHO M3JIaraTh MBICIIH, JAET
BO3MOKHOCTh YCBOUTh MaTE€pHUaJ €II€ B IPOLIECCE Er0 U3yUYCHHUS.

Drarbl paboThI:

1) cocTaBbTe TUIAH MPOYUTAHHOTO TEKCTA;

2) chopMmynupyiTe KpaTKO U JOKA3aTEIbHO KAXKIbIM MyHKT TUIAHA B BUJE
Te31ca, BRIOEpUTE pazyMHyto U 3G HEeKTUBHYIO (HOpMY 3amucCH;

3) 3anuImTe Te3uC.

[{uTaTHBIA KOHCIEKT. TO KOHCHEKT, CO3JJaHHbIN U3 OTPHIBKOB MOIMHHUKA
— 1utatr. [Ipy 3TOM UUTATBl JOJKHBI OBITH CBSI3aHBI JAPYT C JIPYTOM LETMbIO
JIOTUYECKUX TIEPEXO0B.

[{uTaTHBI KOHCIEKT — MPEKPACHBIA UCTOYHUK JOCIOBHBIX BBICKA3bIBAHUMN
aBTOpa, a TaKkKe NPUBOAUMBIX UM (pakToB. OH MOMOXKET ONPENETUTh JIOKHOCTh
MOJIO)KEHUI aBTOpPa WJIM BBISIBUTH CIIOPHBIE MOMEHTBI, KOTOPHIE 3HAUYMTEIHHO
TpyJlHEe HAWTH MO MepecKka3zy — CBOOOJHOMY KOHCIIEKTY.
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Orarnbl paboTHI:

1) mpouuTaiiTe TEKCT, OTMETHTE B HEM OCHOBHOE COJEpXKAHUE, IJIaBHBIE
MBICJIH, BBIJIEIIUTE T€ HUTAThI, KOTOPHIE BOI 1yT B KOHCIIEKT;

2) monb3ysCh NPABUIAMH COKPAILEHUS LUTAT, Bbl UIIATE UX B TETPA/b;

3) npouYTUTE HATMCAHHBIN TEKCT, CBEPHTE €0 C OPUTUHAJIOM;

4) cnenaiite 00U BBIBOJI.

CBOOOIHBIN  (XYTOKECTBEHHBIM) KOHCHEKT. OTOT BUJ KOHCIEKTa
npeJicTaBisgeT coO0M coYeTaHUE BBIMUCOK, IIUTAT, Te3UCOB. CBOOOAHBIA KOHCIIEKT
TpeOyeT yMEHHUs CaMOCTOSITEIBHO YETKO U KpaTko (OpMYJIUpOBATh OCHOBHBIE
MOJIOYKEHUS.

Drarbl paboThI:

1) paboTasi ¢ ICTOUHUKAMH, U3YUYUTE UX U TTyOOKO OCMBICITHTE;

2) caenaiiTe HEOOXOAMMBIE BBIMMMCKH OCHOBHBIX MBICJEH, LIUTAT, COCTaBbTE
TE3UCHI;

3) ucnonp3ys MOATOTOBICHHBIA MaTepuai, cHOpMyIUpPYHTE OCHOBHBIC
ITOJIOKEHHUS IO TEME.

TeMaTnuecknii KOHCIIEKT. DTO KOHCIEKT OTBETA HA MOCTABJIEHHBIN BOIPOC
WIM KOHCIEKT yd4eOHoro wmarepuasia Tembl. (CocTaBieHHE TEeMaTH4eCKOro
KOHCIIEKTa y4uT paboTaTh HaJl TEMOW, BCECTOPOHHE OOAYyMbIBas €€, aHaJU3UpYs
pa3nuYHble TOUYKHU 3PEHUS HA OJIMH U TOT e BOMIPOC.

bonpmyto Mmojap3y NpHU COCTABIEHUM TEMATHYECKOTO KOHCIIEKTAa MOYKHO
U3BJIeYb U3 paboyero Karajora, KapTOTEKH, HAKOHEI, paHee COCTaBJIEHHBIX
KOHCIIEKTOB, APYTHUX 3alIUCEN.

MoOXHO HCHONB30BaTh TaK HAa3bIBa€MbIi OO030pHBIN  TEeMaTUYECKUN
KOHCIIEKT. B 3TOM cilydae cocTaBisieTcs TEMAaTHYECKU 0030p Ha ONPEEICHHYIO
TEMY C UCHOJb30BAHUEM OJJHOTO WJIH HECKOJBKUX UCTOYHHUKOB.

K  o0030opHOMYy TemMaTHUeCKOMY KOHCIEKTY MOXXHO OTHECTH H
XPOHOJIOTHYECKUI KOHCIEKT, B KOTOPOM 3alliCh IOAYMHEHA IOCTPOEHUIO B
MOPSIJIKE MOCIEA0BATENIbHOCTU COOBITUH.

Orarnbl paboThI:

1) u3yunTe HECKOJIbKO UCTOYHUKOB U CHEJIaliTe U3 HUX BBIOOPKY Marepuaia
0 OIIPEJIETIEHHOM TEME WJIM XPOHOJIOTHH;

2) MBICJIEHHO 0()OpMHUTE MPOUUTAHHBIN MaTepual B (hopme MIiaHa;

3) monB3ysCh OSTUM IUJIAHOM, KOPOTKO, CBOMMH CJIOBAaMH H3JI0KUTE
OCO3HAHHBIM MaTepual;

4) cocTtaBbTe NEpeYeHb OCHOBHBIX MBICIEH, COAEpKAIIUXCS B TEKCTE, B
dhopme TIpocToro 1iaHa.

O6mme TpeOoBaHMSA KO BCEM BHJAAM KOHCIIEKTOB: CHCTEMHOCTh M
JOTUYHOCTh  U3JIOKEHHMsSI ~ Marepuana,  KpaTKOCTh,  yOEIWTEIbHOCTh U
NOKa3aTEIbHOCTb.

[Ipuctynass K KOHCHEKTHPOBAHUIO BHUMATEIbHO MPOYUTAUTE TEKCT,
OTMETbTE B HEM HE3HAKOMBIE BaM TEPMUHBI, MOHSITHUS, HE COBCEM IOHSATHBIE
MOJIOKEHUS, a TAK)KE UMEHA, JIaThI.

BriGepute Bl KOHCIIEKTA, KOTOPBIM Hanboliee 1enecoodpa3eH UMEHHO s
OCYUIECTBJIEHUS CTOsIIeH nepea BaMu 3afaun. [lo3HaKOMbTECH € 3TanmamMu paboThI
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HaJl KOHCIIEKTOM M IMPHUCTYIaidTe K UX MpaKTUIeCKOMYy Boruiomenuto. [lepen tem
KakK cJaTth paboTy meaarornieckoMy pabOTHHUKY, MPOYUTANTE KOHCIEKT eIle pas,
npu He0OXOIMMOCTH JopaboTaiiTe ero.

2.2.7. TpeboBaHMs K TOATOTOBKE J0KJIaaa

Hoxnan - Bux CP, KOTOpbIi crnocoOCTBYeT (HOPMHUPOBAHHUIO HABHIKOB
UCCIIeIOBATEIbCKOM PabOThl, pacUIMpseT IO3HABATEIbHBIA HMHTEPEC, MNpUydaeT
KPUTHYECKU MBICITUTD.

[Tpu HanucaHuu 1oKJIazAa MO 3a/laHHOM TEME COCTAaBIIAOT IJIaH, MOA0UPAIOT
OCHOBHBIE UCTOYHHMKHU. B mporecce paboThl ¢ MCTOUHMKAMU CHUCTEMATU3UPYIOT
MOJTyYEHHBIE CBEJICHHUS, JENal0T BBIBOJABI M 0000meHus. K noknany mo KpymnHoi
TEME MOTYT, MPHUBIEKATbCS HECKOJBKO OOYYaIOIIUXCS, MEXIy KOTOPBIMHU
pacupenesnsitoTCsl BOIPOCHI BHICTYTUICHHUS.

OTMYUTENBHBIMY NPU3HAKAMHA JOKIAA SABIISIFOTCS:

- Iepeiada B yCTHOM popMe nHpopmanuu;

- MyOJIMYHBIN XapakTep BbICTYILJICHUS;

- CTWJIEBAsi OAHOPOJHOCTD JOKJIAMA;

- yeTKkue (POpMyJIMPOBKU U COTPYAHUUECTBO JOKIAAUUKA U ayAUTOPUU;

- YMEHHE B C3KaTol (hopMe U3II0KHUTH KIIFOUEBbIE MMOJOXKEHUS UCCIIEyEeMOTO
BOIIPOCA U CAEJIATh BBIBOJBI.
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