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1. JIabopaTopHble U HHTEPAKTUBHbIE 3AHSITUSA MO AUCIUIINHE
(Moay.Jiro0)

Tema 1. BBeeHne B HCKYCCTBEHHbIN MHTE/LUICEKT U OCHOBHBIE METOAbI
MAIIUHHOTO 00y4YeHus JJI Pa0doThl ¢ TAOJIMYHBIMHU JAHHBIMU.

ouHas — 1 4.

3aoyHas — 1 4.

OYHO-3a04Has - 1 4.

1. Brenenue B MckyccrBennniit Untennext (M):

Onpenenenue MN: Yto takoe MN? Kak oH oTiim4aeTcst OT TpaaguLIMOHHOTO
IpOrpaMMHUPOBaHUs?

Bunsr UU: Paznuunsie noaxonsl k MU (cunpabiil MU, cnadeiii MU, y3kumii
nn).

Ucropust M: KiroueBbie coObITHS U BexH B pa3Butuu NUN.

[Tpumenenue NN: O6mactu ucnonszoBanusi U1 B coBpeMEHHOM MUDE.

2. OCHOBHBIE METOJIbI MAIIIMHHOTO O0YYCHUS:

Omnpenenenne mammHHOro oOydeHusi: Kak kommbroTepsl "yuarcs" 0e3
SIBHOTO ITPOTPaMMUPOBaHUs?

Buapl MmammmHHOTO 00yUYeHUS:

OOyuenue c¢ yuutenem: Kiaccudukanus (Hampumep, pacro3HaBaHHE
o0pa3oB) u perpeccus (Hanpumep, IpOrHo3UPOBAHUE I1ICH).

OOyuenue 0e3 yuurens: Kiacrepuzanus (Hampumep, TpyNImUpPOBKa
JIAHHBIX) U CHUKEHUE PA3MEPHOCTH (HAIpUMED, BU3YAIIU3aLMs TaHHBIX ).

OOyuenune ¢  mnoakperuieHueMm: (OOyueHue  areHTOB  NPUHUMATh
ONTUMAaJIbHbIE PENICHUSI B IMHAMUYECKUX CPEax.

[Ipouecc mammHHOrO OOydeHHs: DTanbl NOATOTOBKM JaHHBIX, BbIOOpa
MOJIEIN, OOyYEHUSI MOJIETU U OIICHKH €€ KauecTBa.

3. Pabora ¢ TaOIMYHBIMU TaHHBIMU:

®opmar TabMMYHBIX JaHHBIX: Kak opraHu3oBaHbl JaHHBIE B TaOJIUYHOM
dbopmare?

Tunbl  cronbioB: YucnoBble CTONOIBI, KaTeropuajibHbIE  CTOJOIBI,
TEKCTOBBIE CTOJIOLIBI.

IToaroroBka JaHHBIX:

OuncTka JaHHBIX: 00pabOTKa MPOIYIICHHBIX 3HAYCHUM, MpeoOpa3oBaHUe
JTAHHBIX.

[Ipeno6paboTka JAHHBIX: MaciTabupoBaHue, KOJIMPOBAHUE
KaTeropuaabHbIX TPU3HAKOB.

Br16op Mmoaenu: Kak BoIOpaTh MOAXOASIIYIO MOJIETh MAITMHHOTO O0YyYEeHUS
JUJIs1 KOHKPETHOM 3a1a4uu’?

4. OCHOBHBIE METO/IbI MAIITUHHOTO OOYUEHUS ISl TAOJIMYHBIX JaHHBIX:

JInnennas perpeccus: IIporHo3upoBaHue YUCIOBBIX 3HAYEHUHN C IIOMOILBIO
JIMHEWHON MOJEJIIN.

Jloructuueckast perpeccusi: Knaccudukauust AaHHBIX B JIBE€ KaTeropuu
(Hanpumep, 1a/HeT).
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Meton K-Ommxaiimmx cocezaeii: Knaccudukanus u perpeccus ¢ moMOIIBIO
MOMCKA MTOXO0XKUX PUMEPOB.

Hepesbs pemenuii: 1loctpoenne nepeBOBUIHON CTPYKTYPBI Ul IPUHATHS
pEILICHUN Ha OCHOBE JAHHBIX.

Crnydaiinbiil jiec: AHCaMOJb 1€pEBbEB PELICHUH ISl YJIyYIIEHUs TOYHOCTH
IIPOTHO3UPOBAHMUS.

Meton moaaepkku BekTopHbIXx MamuH (SVM): Krnaccudpukanums u
perpeccus ¢ MOMOUIBI0 MOUCKA ONTUMAIBHON pa3AestoIIeld TUIIEPILIIOCKOCTH.

HauBHbIi OaiiecoBCKUI KJ1accuuKaTop: Knaccuduxarnus c
UCIIOJIb30BaHUEM TEOPUU BEPOATHOCTH.

Knacrepuzanms Kk-means: ['pynmnupoBka JaHHBIX Ha OCHOBE CXOJICTBA
MeXIy 00bEeKTaMHu.

5. OneHka KayecTBa MOJEIIH:

MeTtpuku onenku: TouHOCTb, TONTHOTA, F1-Mepa, AUC, RMSE u npyrue.

[lepexkpectHas Banmupauus: MeToJq OLICHKM KadecTBa MOJENA  Ha
HEBUUMBIX JIAaHHBIX.

6. [IpakTHueCKHe acIeKThI:

Breibop Oubnwmorexkn MmamuHHOTO o0yueHus: Scikit-learn, TensorFlow,
PyTorch u npyrue.

Hcnonp30BaHne WHCTPYMEHTOB Ui BU3yanu3anwu jgaHHbix: Matplotlib,
Seaborn u apyrue.

JlaGopaTopnasi pab6ora Ne 1: Meroanl padorsl ¢ Tabaunamu B Python.
Arperanusi U Budyajqu3auus jJaHHbIX. [IpoBeneHue mNepBHYHOrO aHaJIN3a
JTAHHBIX.

B nannoit nmabopatopHoil paboTe MBI PAacCMOTPUM METOJBI PadOTHI C
tabmuiamu B Python, Bkmouas arperanuio W BU3yalIH3allUI0 JaHHBIX. MBI
IpOBEJEM TEPBUYHBIA aHAW3 JAHHBIX, UCIOJB3YS TMOMyJsApHble OMOIHOTEKH,
takue kak Pandas u Matplotlib. PaboTa BkitouaeT B ce0sa mpakTUUYECKUE 3aJIaHuUs,
KOTOpBIEC TOMOTYT 3aKPEMUTh MOJTYUYCHHbIC 3HAHUS 1 HABBIKU.

esu padoTsI

1. O3nakomuThcss ¢ Oubnuorekoid Pandas gms pabGoTel ¢
TaOIUIIAMH.

2.  HayuuTbcs BBINOTHATH arperamuio JaHHbIX.

3. M3yuuth MeTOAB BU3YyaNM3AlMM JAHHBIX C TOMOIIBIO
Matplotlib.

4.  TlpoBecTu mepBUYHBIA aHAW3 JIAHHBIX HA MPUMEPE PEATHHOTO

Habopa JaHHBIX.
OOGopynoBaHue U MPOrpaMMHOe o0ecrieyeHne

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

. VYcranosnennsiit Python Bepcuu 3.6 u Bbie.

. YcranoBnennsie Oubnuoreku: Pandas, Matplotlib, NumPy.
3ananus

3amanue 1: YcTaHOBKA HEO00XO0AUMBIX OMOJIHOTEK
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Yo6enurech, 4TO y Bac yCTaHOBJIEHBI HeoOXxoauMbIe OubnuoTeku. Ecnu Her,
YCTAaHOBHUTE MX C TIOMOIIBIO Pip:

pip install pandas matplotlib numpy

3ananme 2: 3arpy3ka JaHHBIX

Ckauaiite Habop ganHbIX (Hampumep, CSV-daitn) u 3arpysure ero B Pandas
DataFrame. IIpumep kona:

Import pandas as pd

data = pd.read_csv('path_to_your _file.csv')

print(data.head())

3ananue 3: IlepBUYHBINA aHAJIN3 JAHHBIX

[IpoBenuTe MepBUYHBIN aHAIN3 JAHHBIX, UCTIOJIB3YS CIAETYIONTHNE METO/IbI:

. data.info() — monryuenune unpopmaiuu o DataFrame.

. data.describe() — nonyuyeHne CTaTUCTHYECKUX XapaKTEPUCTHK.

. data.isnull().sum() — mnpoBepka Ha HaIW4YUE MPOMYIICHHBIX
3HAYCHUMN.

3ananue 4: Arperanus JaHHbIX

Hcnonp3yiiTe MeToasl arperanuy Uil aHainus3a JaHHbIX. Hanpuwmep,
CTPYIIUPYUTE JaHHBIC IO OIPEJAEICHHOMY CTOJIOIlY M BBIYHCIHUTE CpPEIAHEE
3HA4YCHUE:!

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

print(aggregated_data)

3ananme 5: Buzyanuzanusi JaHHBIX

Cospmaiite TpauKu s BU3yalu3allMk JaHHBIX ¢ momorinpio Matplotlib.
Hanpumep, mocTpouM rucTorpaMmy:

import matplotlib.pyplot as plt

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

plt.title('Tucrorpamma')

plt.xlabel('3naucHue")

plt.ylabel("HacTora’)

plt.show()

3ananue 6: Unrepnperanusi pe3yjibTaToB

Ha ocHoBe mosnydeHHBIX rpa)MKOB M arperupOBAaHHBIX JTAHHBIX CleTalTe
BBIBOJIbI O BallUX JaHHBIX. OOCyauTe, KaKue MHTEPECHbIE 3aKOHOMEPHOCTU WJIU
aHOMAaJIUU Bbl 3aMETUJIN.

3akioueHue

B xone maGoparopHoit pabOThI BbI 03HAKOMIIMCH C OCHOBHBIMU METO/IaMHU
pabotel ¢ Tabmumamu B Python, Hayumiuch BBIONHATH arperamyio  H
BU3yaJM3alMI0 JAHHBIX, a TaKK€ MPOBEIM MEPBUYHBIA aHAIN3 JaHHBIX. OTHU
HaBBIKU SIBJISIIOTCSI OCHOBOIIOJIATAIOIMIUMU JIJI JTaJbHEWIIEr0 M3Y4YEHHUs aHaln3a
JTAHHBIX ¥ MAITUHHOTO O0y4EeHHUSI.

Bompocsr:
1. MeTo1bl MAaIIMHHOTO 00YYEHUS.
2. Ponb npenoOpaboTKa TaHHbIX.
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TeMbl JOKIa0B U HAYYHBIX COOOIIICHMIA:

1. CpaBHHTENBHBIN aHAJIN3 AJTOPUTMOB KIACCH(DUKAIMK IS
TaOJINYHBIX JTAHHBIX.

2. UccnenoBanune MeTo0B 00paOOTKH MPOIYIIICHHBIX 3HAYCHUH B
TaOJIMYHBIX TAHHBIX MTPU TIPUMEHEHUH MAIIMHHOTO 00YUYeHUS.

3. I'myGokoe oOyuenue: Vcmonp3oBaHWe HEHPOHHBIX CETEH IS
PEIICHUS CIIOXKHBIX 33a/1a4 MAITMHHOTO O0yYCHUS.

4. OO6yuenue ¢ mojkperuieHueM: OOydeHHE areHTOB NMPUHHMATh
ONTUMAJIbHBIC PEIICHUS B TMHAMUYECKUX Cpeax.

5. Otndeckue acnektel HWMMUW: PaccmoTpenme MopanbHBIX U

ITPAaBOBBIX BOIIPOCOB, CBA3AHHBIX C UCIIOJIB30BAHUCM K.

Tema 2. OcHOBHBIE 32124 CUCTEM HCKYCCTBEHHOT0 MHTEJJIEKTA.
ouHas — 1 4.
3a04YHas — - 4.
OYHO-3a04Has -1 4.

1. Knaccudukanus u Perpeccus:
Knaccuduxanus: Pa3nenenre 1aHHbIX Ha KATETOPUM WIIA KJIACCHI.
PacnoznaBanue o0pa3oB (M300pakeHU, 3ByKOB, TEKCTOB)
Knaccuduxanus crama
Jlnarnocturka 3a001eBaHUM
Perpeccust: Ilpenckazanue YHCIOBOIO 3HAYEHUSI HA OCHOBE BXOIHBIX
nanHbix. Hammpumep:
[Iporuo3upoBaHue 1IEH HA aKIIUU
IIpenckazanue NOroAHbIX YCIOBUI
OrnpeneneHue BEpOITHOCTH COOBITHS
2. O0paboTka ecrecTBeHHOTO si3bIka (NLP):
[Tonumanue Tekcta: M3BiedueHne cmbiciia W3 TEKCTa (HampuMep, aHaIu3
CEHTEHIIN, onpe/eseHne CyIHOCTEN ).
['enepanusa texcra: Co3gaHue HOBOTO TEKCTa (HapUMeEp, aBTOMAaTHYECKas
reHepalus CTaTei, mepeBon).
Jnanorosele cucTeMbl: B3amMoaelcTBHE C YEIIOBEKOM HAa €CTECTBEHHOM
S3bIKE (HampuMep, 4aT-00Thl, BUPTYaJIbHbBIE TTIOMOITHUKH).
3. KomnbroTrepHoe 3peHue:
PacniosnaBanue oOpa3oB: Unentudukaius 0OBEKTOB Ha H300paKEHUSIX
WJIU BHJIEO.
Cermenranus u3zoOpakenuii: Pazgenenune wm300pakeHHs] HA OTAEIbHBIC
obnacTu (HampuMmep, GOHOBBIN U TIEPESTHUIM TIJIaH).
Pacno3snaBanue  gui:  Wnentudukanus — 4yemoBEYECKUX — JIMII  HA
M300paKEHUSIX WA BUCO.
4. IlnanupoBaHue U YTpaBJeHHE:
[InanupoBanue: Pa3paboTka cTpaTeruil sl JOCTHKEHUS 1€ B CIIOXKHBIX
cpenax.
VYupasnenue: KoHTpob U onTUMU3AIMS TUHAMUYECKUX CUCTEM.



6

PoGoTtorexnuka: Pa3paboTka poOOTOB, CHOCOOHBIX K CaMOCTOSTEIbHOU
HaBUTAIMU, B3aUMOJCHCTBUIO C OKPY>KAIOIEH CPe/Ioi U BHIITOJTHEHUIO 3a]1ay.

5. O0yueHue ¢ MOJKPETIICHUEM:

OG6yuenue areHTOB: Pa3paboTka areHTOB, CIIOCOOHBIX OOyYaThCs
MPUHUMATh ONTUMAJIbHBIE PEIICHUSI B IMHAMUYECKHUX Cpeax.

Urposeie mpunoxenus: OOy4eHHe UCKYCCTBEHHOTO MHTEIJICKTA ISl UTPHI
B CJIO’KHBIC UTPHI (Harpumep, Go, StarCraft).

ABTomaTu3anus mnpoueccoB: Onrumuzanus pemeHud B Pa3IMYHbIX
00JacTsIX, TAKMX KaK (PMHAHCHI, MAPKETUHT, JIOTUCTUKA.

6. ['eHepaTUBHbBIEC MOJIEIIU:

Coznanve HOBBIX JaHHBIX: ['eHepanus u3o0pakeHUM, TEKCTa, MY3bIKU U
JIPYTUX TUIIOB JTAHHBIX.

TBopueckne 3amaum: lcronb30BaHUE TEHEPUPYIOIIMX MOJEIEH IJId
TBOPYECKUX II€JIEH, TAKUX KaK CO3/IaHUE UCKYCCTBA, MY3bIKU U JTUTEPATYPHI.

/. Ipyrve BakKHbIC 3a]]a4u:

AnHanmu3 gaHHbIX: WM3BrneueHue mone3HoW wuHopManuu u3  OOJBIINX
Ha0OpPOB JTAHHBIX.

MammHHOe nepeBeAeHrue: ABTOMATHYECKHMH NEPEBOJ TEKCTAa C OJHOTO
SI3bIKA Ha JPYTOM.

PacnioznaBanue peun: [IpeoOpazoBanue peun B TEKCT.

Anann3 yyBcTB: OnpeieieHue YMOIIMOHATBHOTO TOHA TEKCTA.

8. [Ipunnume! pazpadotku cucrem UU:

Br16op anroputmos: Beibop noaxoasiero anroputma UM st KoHKpeTHOM
3a/1a4uu.

[ToarotoBka nmanubix: [logroroBka Habopa AaHHBIX I OOyYEHHS] MOJIETU
nn.

O6yuenue moaenu: O0yuenne moaenu M ¢ momMonibio TaHHbBIX.

Onenka kauecTBa Mojienu: [IpoBepka TouHOCTH U 3(HPEKTUBHOCTH MOJIEIH.

9. Otrueckue acnexTsl MU:

Bmussnue MU na oGmiectBo: PaccmoTrpenue BinusiHust U Ha peiHOK Tpyaa,
0e30MacHOCTb, KOHPUACHIIMAIBHOCT U APYTHE aCHEKThI )KU3HU YEJIOBEKA.

OtBercTBeHHocTh 3a aecuictBust MM: KTo HeceT OTBETCTBEHHOCTH 3a
nevicteusg cuctem MN?

Bompocsr:
1. [IpuMeHEHNE METO0B UCKYCCTBEHHOTO MHTEIUICKTA JUIS PEIICHUS 3a/1a4.
2. 3agaum B 00JIaCTH HCKYCCTBEHHOTO MHTEJIJICKTA.

Tembl TOKIaI0B ¥ HAYYHBIX COOOIIICHMUIA:

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

2. DBOJIIOIMS W pa3BUTHE OOYYEHHs C MOJKPEIJIEHUEM B MCCIIETOBAHUSAX
VICKYCCTBEHHOI'O UHTEJIJICKTA.



Tema 3. Kuaaccudpuxanussi Ha npuMmepe ajaropurma K-Oamkaimumx
coceneit (KNN).

ouHas — 1 .

3ao4yHas — 1 4.

O4YHO-3a04Hast — 1 4.

1. Beenenue B Kiaccudukaruto:

[Tonsitue knaccudukauu: Yro Takoe kinaccudukanus? Kakosa ee nens?

Tunbl  kiIaccupuKaMOHHBIX  3amad:  JIByxkmaccoBas  (OmHapHas)
KJ1accu(ukanys 1 MHOTOKJIacCOBast Ki1acCU(PUKALIUS.

[Tpumeps! kinaccudukanuu: Pacno3naBanue o0pas3oB, ONpeesieHue crama,
JTMArHOCTHKA 3a00JIEBAHUM.

MeTtpuku OIleHKH KadecTBa Kiaaccudukamnuu: TouHOCTh, mojHoTa, F1-Mepa,
AUC u apyrue.

2. AnroputMm k-6mmxaiimmx coceaeit (KNN):

[Tpunuun padotet KNN: Haittu k Gmmkaiimux cocenieii K HOBOMY OOBEKTY
B MMPOCTPAHCTBE MPU3HAKOB U MPUCBOUTH MY KJIACC, KOTOPBIN peodiagaeT cpeau
ero OKauIIMx cocenei.

Beibop mnapamerpa k: Kak BbIOpaTh ontuManbHOe 3HaueHue k it
KOHKPETHOM 3a1a4yu?

MeTtpuka paccrostHusi: Kak u3MepuTh pacCTOSHHE MEXIy OObEKTaMu B
MPOCTPAHCTBE MPU3HAKOB?

[IpeumymectBa kNN: IlpocTroTa peanuszaiuu, UHTYUTHUBHAS TOHSTHOCTD,
Xopoliasi paboTOCIOCOOHOCTh B HEKOTOPHIX 3a/1auax.

Henocrarku kNN: UyBCTBUTENBHOCTh K IIyMYy W BBIOpOCaM, MEIJIEHHOE
npejcKka3zaHue g OOJbIIMX HAOOpPOB JIaHHBIX, HEOOXOJWMOCTh XPaHUTh BCE
oOyyarolue TaHHbIE.

3. [Ipumep peanuzaruu KNN:

Ucnons3oBanue Oubnamoreku Scikit-learn B Python: Ilpumep koma mis
peanuzanuu anroputma kNN.

O6yuenne Mmomenu kNN: Kak oOyuuts monenb kNN Ha oOyyaromumx
JTAHHBIX ?

[Ipenckazanue kiacca HoBoro oowekTa: Kak cnenates mpejckasanue kiacca
HOBOTO OOBEKTA C TOMOIIBIO 00ydeHHOU Moaen KNN?

Onenka kauyectBa mozenu kKNN: Kak onenuts Tounocte momenu KNN ¢
MOMOIIBIO PA3JIMYHBIX METPUK OLICHKU?

4. Tlpumenennst KNN:

PacnoznaBanue o6pa3oB: Kinaccudukanus nzo0paxeHuii, 3ByKOB, TEKCTOB.

PexoMeHaTenbHbple CUCTEMBI: PekoMeHaalMu TOBApOB WJIM YCIyr Ha
OCHOBE TIPEABIIYIIUX MOKYIOK WX MPEANOYTCHUH.

AHanmu3 JaHHBIX: ['pynmupoBKa AaHHBIX HAa OCHOBE CXOJICTBA MEXKIY
O0OBEKTaMH.



JlaboparopHasi pab6oTa Ne 2: MUcnosib30BaHHMe M CPAaBHEHHE
aaropurmoB kiaaccupukanuu: KNN, pemaromme nepeBbsi 1 uxX aHcamo.J1m,
JIOTHCTHYECKAasi perpeccus.

B nanHO#l nabopaTopHON paboTe MbI PAacCMOTPUM TPH IOMYJISPHBIX
anroput™ma kinaccubukanuu: k ommxaimmx coceaeit (kNN), pemaromue aepeBbs
M UX aHcamOiIM, a TakKkKe JIOTHCTHYECKYI perpeccutro. Mpbl mnpoBenemM
IPAKTUYECKUE SKCIEPUMEHTBI, YTOOBI CPaBHUTh UX 3(PPEKTUBHOCTH HA OJTHOM U
TOM JkK€ Habope NaHHbIX. B pe3ynbpTaTe pabOThl CTYyIEHTHl CMOTYT JIy4lle MOHATH
IPUHLIUIBI padOThl 3TUX AJTOPUTMOB, UX MPEUMYILECTBA U HEJIOCTATKH, a TAKXKE
HayyaTcsl IPUMEHSATh UX JJIs PEIEHUs 3a7a4 KJIacCU(PUKALIUU.

esu padoThI

1.  Wzyuurp anroputMbl kNN, pemaromue  JepeBbsi U
JOTUCTHYECKYIO PETPECCHUIO.
2.  HayuuTbcsi MpUMEHSTH TaHHBIE aITOPUTMBI Ha TIPAKTHKE.
3.  CpaBauTh 3(pHEKTUBHOCTH aAJITOPUTMOB Ha OJHOM Habope
JTAHHBIX.
4,  IlpoaHanmm3upoBaTh pe3yabTaThl U CACTATH BHIBOIBI.
3ananus
3aganmue 1: [loaroroBka 1aHHBIX
1. Bri6epute Habop nanHbIX 118 Kiaaccudukaiuu. Pexomenayercs
UCII0JIb30BATh OTKPBIThIE HAOOPHI JaHHBIX, Takue Kak Iris, Wine wiu Titanic.
2.  3arpy3uTe JaHHbBIE U MPOBEIUTE MPEABAPUTEIHLHYIO0 00pabOTKY:
o 3anoaHUTE IPOITYCKHU (€CIIH €CTh).
o [IpeoOpasyiiTe  KaTeropuajibHble  TEPEMEHHbIE B
YHCJIOBBIE (€CIIi He0OXO0AUMO).
o Paznenute ganHbie HA 00YYaIONIYI0 U TECTOBYIO BBIOOPKHU

(manmpumep, 80% Ha oOydenue u 20% Ha TECTUPOBAHUE).
3ananme 2: Peanuzanus aaropurma kNN

1. Nmnoptupyiite  HeoOXoaumble  OMOMMOTEKHM  (Hampumep,
sklearn).

2.  Peamuszyiite anmroputm kNN ¢ ucmnonp3oBaHHMeM OHOIHOTEKU
sklearn.

3. OOyuute Mozenb Ha oOydarlied BBIOOpPKE U CHAeNaiTe
npeCcKa3aHus Ha TECTOBOM BBHIOOPKE.

4.  OrneHuTe KayecTBO MOJEIU C IMOMOIIBI0O METPHUK, TaKMX Kak

TOYHOCTH (accuracy), nonHora (recall) u F1-mepa.
3ananue 3: Peanu3anus pelialoux JepeBbeB

1. Peanusyiite anroputm pemaronmx AEPEBLEB C UCITOIb30BAHUEM
oubnuotexu sklearn.

2. OOyunte Mojenb Ha oOydaromield BBIOOPKE | cienaiTe
NpecKa3aHus Ha TECTOBOM BBIOOPKE.

3. OueHnTe KauyecTBO MOJIETHU C MOMOIIbIO TeX K€ METPUK, YTO U
B MPEJbIAYIIEM 3aJJaHUH.
3ananue 4: Peanu3zanus ancamoOJiell pelialomux JiepeBbes
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1. Peanusyiite anroputm caydaitHoro Jseca (Random Forest)
w/unu rpagueHTHoro Oyctunra (Gradient Boosting) ¢ wucmoib30BaHHEM
oubmuotexu sklearn.

2. OOyunute Mopaenb Ha oOydarmied BBIOOPKE U CHACIANTe
MpeICKa3aHms Ha TECTOBON BEIOOPKE.

3. OueHnTe KaueCTBO MOJICTHU C TOMOIIIBIO TE€X KE METPHK.
3ananue 5: Peanu3anus JIOTHCTHYECKOM perpeccuu

1. Peanmusylite  anroputm = JIOTUCTUYECKOM  PETPECCHU €
ucroJyib3oBaHueM onbnuoteku sklearn.

2. OOyunte Mojenb Ha oOydaromield BBIOOPKE | cienaiTe
Ipe/IcKa3aHus Ha TECTOBOM BHIOOPKE.

3. OueHnTe Ka4ecTBO MOJIETH C TOMOIIBIO TEX KE METPUK.
3ananue 6: CpaBHeHUe pe3yJIbTATOB

1. CpaBHuTE pe3yJbTaThl BCEX pEANM30BAHHBIX MOJEIEN 10
METPHUKAM TOYHOCTH, MOJHOTHI U F1-mepshl.

2. [TocTpoiiTe rpaduku IUisl HAIrJISIAHOTO CpaBHEHUS (HarpuMmep,
CTOJIOYATHIE AUATPAMMBI).

3. [Ipoananu3upyite, Kakoul aJrOpuTM NOKA3aJl HAWIy4llIue

pe3yJIbTaThl U IOYEMY.
3ananue 7: BoIBoabI
1. Hanmummre kpaTkuit oT4eT 0 mMpoieIaHHON paboTe.
2. VYKaxxkute, Kakue ajJropuTMbI MOKa3aau Jy4IIue pe3yabTaThl U B
KaKHUX CIydasiX KaXIbli U3 HUX MOYKET OBITh MPENOYTUTEIbHEE.
3. OO6cyauTe BO3MOXKHBIC YIYUIIEHUS W JATbHEHIIHE Iard s
HCCJICIOBAHMUS.
3akiouenue
B xome BbimosnHeHUss JabopaToOpHOM  pabOThl  CTYJIEHTHl  IOJy4aT
MPAKTUYECKUM OMBIT Pa0OThl C PA3TUYHBIMU AJTOPUTMAMHU  KJIacCU(UKAIINH,
Hay4yaTcsi MX MPUMEHSITh M CpPaBHUBATh. JTO TOMOXET Jydllle MOHSATh, Kak
BBHIOMpATh MOJXOJSIINN aJrOpUTM JJIsl PEIICHUsT KOHKPETHBIX 3ajad B 00JlacTU
MaIlIMHHOTO O0y4YEeHUSI.

Bomnpocsr:

1. Bnusnue BbIOOpa mapamerpa k Ha KadecTBO KiaccUPUKAUU TIPU
UCITIOJIb30BAaHUU alNroputMa k-0amxaliimx coceaei.

2. MeTonpl yIy4lIeHUS MPOU3BOIUTEIHHOCTH alropuTMa K-OimmKanimmx
coceneit 11t paboThI ¢ OOIBITMMU 00beMaMHU JTaHHBIX.

Tembl TOKIaA0B U HAYYHBIX CTATEM:

1. AHanu3 TpUMEHEHHMs alropuTMa K-Onmmkalimux cocefed B 3amaydax
KJIacCU(UKAIMA MEIUIIMHCKUX JTAHHBIX.

2. CpaBHUTENbHBIA aHAM3 QJITOPUTMOB KJIacCcUpUKaMK Ha npumepe k-
OV KaNIINX COCEEN.

3. Metonpl  mpenoO6paboTku  naHHBIX: Kak  MOArOTOBUTH  JaHHBIE  JIs
ucrnosb3oBanus B anropurme kNN (Hanpumep, MaciiTaOMpoBaHHUe, KOJIUPOBAHUE
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KaTeropuajbHbBIX MPU3HAKOB).

4. Be16op mapamerpa k: Pazaudanbie MeToabI BEIOOpa ONTHMAILHOTO 3HAUCHUS K.

5. CpaBHenue ¢ apyruMu aaroputMmamu kiaccudukamuu: Kak KNN cpaBHuBaeTcs
C IPYTHMH QJITOPUTMAMH KJIacCU(PUKAINK, TAKUMHU KaK JJOTUCTUYECKAS PETrPeCCHs,
JiepeBo pemieHuid mwm SVM?

6. Orpanmuennst kNN: Korma kNN Moxer ObITh HeIDPEKTUBHBIM  HIIN
HETOIXO/ISIIINM VISl PEIICHUS] KOHKPETHON 3a/1a4uu?

Tema 4. Perpeccusi. Merpuxku ouenku perpeccun: MSE, MAE, R2 —
K03(ppuueHT 1eTepMUHAILIMH.
o4Has — 2 4.
3a04yHas — 2 .
OYHO-3a04Has -2 4.

1. OCHOBHBIE TOHATHUSA PETPECCUMU:

Perpeccusi: 3amada mnpenckazaHuss HEOPEPHIBHOTO 3HA4YeHUS (11€JI€BOrO
MPU3HAKa) Ha OCHOBE BXOJHBIX JIaHHBIX (HE3aBUCHUMBIX NTEPEMEHHBIX ).

Jlunennas perpeccusi: IlpocTredmmii BUI PErpeccrUH, TAE 3aBUCUMOCTh
MEXIYy LEJEeBbIM NPU3HAKOM M HE3aBUCUMBIMU IEPEMEHHBIMU MPEICTaBIEHA
JUHENHON QyHKIUEN.

Henunelinas perpeccus: Hcnonb3yer Oosiee ClOXKHbIE (DYHKUMM OIS
MOJIECJINPOBAHUS 3aBUCUMOCTEN MEXKy NPU3HAKAMH.

[Ipumepsl perpeccun:

[Iporno3npoBaHue 1IeH Ha HEIBU>)KUMOCTD

[Tpenckazanue noTpedIeHNs ANEKTPOIHEPTUU

OmnpeneneHne BpEMEHN 0KUJIaHUS B OYEPEIN

2. MeTpuKy OLIEHKH PETPECCUU:

MSE (Mean Squared Error): CpennexBanpatudnas ommoOka. M3mepser
CpellHEee KBAJpaTOB pa3IMYUil MeEXAy MpeACKa3aHHbIMU U (PaKTUYECKUMHU
3HaueHUAMU. UyBCTBUTENbHA K BEIOpOCAM.

MAE (Mean Absolute Error): Cpennsisi abcomtorHast omuOka. M3mepsier
cpenHee aOCONIOTHBIX 3HAYEHUM pa3iuuvii Mexay MpeicKa3aHHbIMH U
(dakTHYeCKMMU 3HaYeHUsIMHU. MeHee YyBCTBUTENbHA K BbIOpocam, ueM MSE.

R2 (korddumment nerepmunaiumn): M3mepser 1010 M3MEHEHHSI 11€JIEBOTO
IpU3HaKa, KOTOpOe OOBICHSAETCS MOENbl0. 3HaueHue Ou3koe K 1 yka3pIBaeT Ha
XOPOILYO MOJENb.

3. AJITOPUTMBI PETPECCUU:

Jluneitnas perpeccust: IIpocreimmii MeTos, HO MOXET OBITH JTOCTATOYHO
() PEKTUBHBIM TSI IMHEHHBIX 3aBUCUMOCTEH.

Jloructuueckas perpeccusi: Mcnonb3yeTcs 1uisl peAcKa3aHusi BEpPOATHOCTH
COOBITHS (HampuMep, BEPOSITHOCTU KIIMEHTA KyIIUTh TOBAp).

Meton k-Omwxkaitiux coceneii: Mcnonws3zyercst aist perpeccun, Haxons k
O KalMX cocefieil Kk HOBOMY OOBEKTY M MpeACKas3biBas 3HAYEHUE HAa OCHOBE
CPEIHETO 3HAYEHUS LIEJIEBOTO MPU3HAKA y COCENIEH.

HepeBbs pemennii: Co3qar0T AEPEBOBUIHYIO CTPYKTYPY I IPEACKA3AHUS
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3HAYEHUS LEJIEBOr0 MPHU3HAKA.

Crayuaitnbsiii tec: AHCaMOJIb EPEBHEB PEIICHUN AJIS YIyUIIEHUsI TOYHOCTH
IIPEACKA3aHMUS.

Meton mnoaaepkku BekTOpHbIX MammH (SVM): HWcnonb3yercs s
perpeccur, HaxoAs  ONTUMAJBHYIO  Pa3ACiIONIYH0  THUIEPIUIOCKOCTh B
IPOCTPAHCTBE MTPU3HAKOB.

Heliponnsle cetr: MoryT ObITh UCIIOJIB30BAHBI ISl PETPECCUU C TOMOILBIO
Pa3HBIX APXUTEKTYP (HAIIPUMEP, MHOTOCIIONHBIE TEPCENTPOHBI).

4. Be1O0p METPUKHU:

Bb160p MeTpuKHU 3aBUCUT OT KOHKPETHOM 3a/1la4il U TpeOOBaHUM K MOJICIIH.

MSE ucnonb3yeTcst 4acTo, HO YyBCTBUTENIbHA K BEIOpOCAM.

MAE ©Gonee ycroiiumBa K BbIOpOcCaM, HO MOXKET OBITh MEHEE
MH()OPMATUBHON B HEKOTOPHIX CIyyasx.

R2 mnoxka3piBaeT KadyeCcTBO MOJEIM B KOHTEKCTE H3MEHEHHS LEIEeBOTO
IpU3HAaKa.

5. [Ipumenenue perpeccun:

duHaHcoBoe MojenupoBanue: lIpeickasaHue 1eH Ha aKIUU, OOMEHHBIE
KYPCBL.

[Iporno3upoBanue npogax: Ilpenckazanue cripoca Ha TOBapbl U YCIIYTH.

Anann3 naHHbIX: [lonck 3aKkOHOMEpPHOCTEN U TPEHJIOB B TAHHBIX.

JlabopaTopHasi padora Ne 3: McnoJib30BaHNe H OLIEHKA AJITOPUTMOB
perpeccuu. Ilogdoop onTUMaNBLHBIX NAPAMETPOB Perpeccum.

B nannoii maGoparopHoii paboTe paccMaTpUBAIOTCS OCHOBHBIE aJTOPUTMBI
perpeccuu, MX MPUMEHEHUWE W OIIEHKAa KayecTBa. Yualllhecs MO3HAKOMSTCS C
METOJaMH T0J00pa ONTUMAIIBHBIX TApaMETPOB PErpPEecCHH, a TakKe HaydaTcs
UCIIOJIB30BaTh Pa3IMYHbIE METPUKH JJI OLIEHKH MPOU3BOJIUTEIIBHOCTH MOJICIICH.
PaboTta BkitOUaeT B ceOs MpaKTUYECKHE 3aJaHusl, KOTOPbIE MOMOIYT 3aKpPENUTh
MOJTyYEHHbIC 3HAHUS.

Perpeccust — 3T0 OuH U3 OCHOBHBIX METOJOB aHajiM3a JaHHBIX, KOTOPHIN
MCMOJIB3YyEeTCS JJIsl MPEACKa3aHUsl 3HAYCHUW 3aBUCHUMOM MEPEMEHHOM HAa OCHOBE
3HQYEHW OJHOM WJIM HECKOJbKHUX HE3aBHUCHMBIX IIE€pEMEHHBIX. B aToM
J1abopatopHOit paboTe MBI OyJieM Kcroib3oBaTh Python u 6ubanoreky scikit-learn
JUISL peain3ali aIlrTOPUTMOB PETPECCUU.

3ananue 1: IloaroroBka JaHHBIX

1. 3arpy3ute Habop AaHHBIX (Hampumep, boston housing dataset
un diabetes dataset) u3 6ubnamorexu sklearn.datasets.

2.  Pazpenute naHHble Ha OOyYalollyl0 U TECTOBYIO BBIOOPKHU
(manpumep, 80% Ha o0yuenue u 20% Ha TECTUPOBAHWE).

3.  IlpoBeamte mpeaBapUTENbHBIA aHANIM3 JAHHBIX: TPOBEPHTE
HAIMYME  TIPOIYCKOB,  BU3YaJUM3UPYWUTE  PACHPEICIICHUE  LEJIIEBOU
IIEPEMEHHOM.
3ananue 2: Peaqu3zanus aJJrOpuTMOB perpeccuu

1.  Peanm3yiite ciemyromiye aaropuTMbl perpeccuu:

o JInnenHas perpeccus
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o Perpeccus ¢ ncnosib30BaHUEM JIEpEBa PEILICHUI
o Perpeccust ¢ HCNIOJIB30BaHUEM CIIy4alHOTO Jieca
o Perpeccus ¢ HCHOab30BaHUEM I'PAAUEHTHOrO OyCTHHTA
2. JI1s KaXx10M MOJIeTIH:
o OOyunte Mozenh Ha 00y4JaroIiel BEIOOpKeE.
o Crenaiite npeacka3zaHus Ha TECTOBOU BBIOOPKE.
3ananue 3: Ouenka kauecTBa MojieJiei
1. Hcnonp3yiiTe creayomme METPUKU I OLIEHKH KadyecTBa
MOJIEJICH:
o Cpennsist abcomotHas ommnoka (MAE)
o Cpennsist kBaapatuyHas omudka (MSE)
o Koadpdunment nerepmunanuu (R?)
2. CpaBHUTE pe3ynbTaThl sl BCEX PEATM30BAHHBIX MOJEIEH U

BBIOEPUTE HAUITYUIIIYIO.
3ananue 4: [lox0op onTUMAJBHBIX IAPaMETPOB
1. Ucnonp3yiiTe  MeTOn  Kpocc-BalMaalMu Il 1MoJ0opa
ONTUMAJIbHBIX ~ THUIIEpIIapaMEeTpPOB I MOJEIH, KOTopas IoKa3ajia
HaWJIy4lIUe pe3yJbTaThl Ha MPEAbIIyIIEM dTalle.
2.  Ilpumenute GridSearchCV wmmm RandomizedSearchCV mns
MOMCKa ONTUMAJIbHBIX TAPAMETPOB.
3. OOyunTe MOZEIb C ONTUMAJIBHBIMU MTApaMETPaMH U OLIEHUTE €€
KayeCTBO Ha TECTOBOI BHIOOPKE.
3ananue 5: Buzyaauzanus pe3yabTaToB
1. [TocTpoiiTe rpaduky, TOKa3HIBAIOIIHE:
o CpaBHeHHME MpenCKa3aHHBIX U (PAKTUUECKUX 3HAYCHHM
JUTS HAWJTY4IIEd MOJICIIH.
o BaxxHOCTp TpPU3HAKOB MJIi MOJENH, HCIONb3yIOUIEH
CIIy4ailHbIN JIEC WIIM TPAIUEHTHBINA OYCTHUHT.
2. Hanummre kpaTtkuii BBIBOJ O TOM, Kakue (akToOphl OKazaliu
HanOoJIbLIEEe BIUSHUE HA NIPEICKa3aHUs.
3akioueHue
B nanHolt nmaGopatopHoil paboTe ObUIM HM3YyYE€HBI OCHOBHBIE AJTOPUTMBI

perpeccuy, METOJlbl MX OLIEHKM M MOoA00pa mapaMeTpoB. Yualuecs MOJIYy4HIId
MPAKTUYECKUN OMBIT PabOThl C peajbHBIMH JAaHHBIMH U HAYYHJIUCh MPUMEHSTh
paznu4Hble METPUKU JUIsl OIEHKH KadecTBa wojeneil. Pe3ynbrarel paboThi
MOMOTYT JIyYIlle TMOHATH, KaK BHIOMpATh W HACTPAWBATh MOJEIH PETPECCHH IS
pEILICHUS MPAKTUYECKUX 3a7a4.

Bompocsr:
1. Yopomenue BbiOOpa Hanbojee MOAXOAAIIEH MOJEIN JiI KOHKPETHOIO

HaOopa JaHHBIX MPU HUCIOJIB30BAHUU PA3IMYHBIX METPUK OLEHKU PErpeccuH,
takux kak MSE, MAE u R?-ko3dunimenT aeTepMuHaILii.

2. Ocobennoctu nmpumeHeHus kaxaoi u3 merpuk MSE, MAE u R2.

TeMbl JOKIa0B U HAYYHBIX COOOIIEHUI:
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1. CpaBHuTenbHbIH aHaMM3 S(PEGEKTUBHOCTH METPUK OIEHKHU
perpeccuu Ha IpuMepe OOJIBIIHX 00heMOB (DMHAHCOBBIX JIAHHBIX.

2.  BrausHue BbIOOpa METPUK HA YCIENIHOCTh MPOTHO3WPOBAHUS
MIPU UCTIOJIb30BAHUU PA3TMYHBIX MOJIEJIECH PErPECCHH.

3. Jluneiinas anrebpa u MaTpuyHble onepanun: [loHumaHnue OCHOB
JMHEHHON anreOppl, HEOOXOUMBIX JIJIsl TOHUMAHUS AJITOPUTMOB PETPECCHH.

4, IlepekpecTHas Banuaanusa: MeToa OLIEeHKH KadyecTBa MOJEIN Ha
HEBUJIUMBIX JTAHHBIX.

5. Perynspuzanus: TexHuku it npeAoTBpaIIeHus: nepeodydeHus
moaenu (Hanpumep, L1 u L2 perynspuzanus).

6. I'my6okoe oOyuenue: IIpumeHeHnne TrayOOKHMX HEHPOHHBIX
CeTel I pelIeHHs 3a7]a4 PErpecCUu.

Tema 5. Kuaacrepuzaums  k-means, k-means++, DBSCAN,
arjioMepaTuBHas KjaacTtepusanusi MeTpUKHU OLeHKH KJIACTepU3aluu

ouHasg — 2 4.

3a04Has — - 4.

OYHO-320YHas -2 .

1. OcHOBHBIE NOHATHS KIaCTEPU3ALUU:

Knactepuzauus: npouecc rpynnupoBKU 0OBEKTOB TAHHBIX O CXOZCTBY.

Knactep: rpynna 00beKTOB, CX0KHUX MO0 CBOMM XapaKTEPUCTUKAM.

Metpuka paccTosHUS: (QYHKIMS, H3MEPSIONIAas PACCTOSIHUE MEXIY
00BEKTaMH JIaHHBIX.

[lenp kiacTepus3alvu: pa3leNuTh JaHHbIE Ha TPYIIbI, YTOOBI MOJYUYUTh
Oonee TIIyOOKOE€ TOHMMAaHHWE CTPYKTYpPhl JAaHHBIX, HAWTH 3aKOHOMEPHOCTH,
MOBBICUTH 3(P(PEKTUBHOCTH PAOOTHI AITOPUTMOB MAIIMHHOTO O0Y4YEHHUS.

2. AnropuTMmBbl KiacTepuszanuu: K-means: OJUH U3 CaMbIX MOMYJISIPHBIX
QITOPUTMOB, KOTOPBII pabOTaeT MyTeM UTEPATUBHOIO MEepEMENIEHUs [IEHTPOUIOB
KJIACTEPOB U MPUCBOEHUSI 0OBEKTOB OJIMKaNIIEeMy HEHTPOUTY.

k-means++: wmomudukanms k-means, KOTopas BbIOMpaeT HadyaIbHBIC
HEHTPOUILl OoJiee pasyMHBIM CIOCOOOM, 4TOOBI M30€XaTh IUIOXUX JIOKATbHBIX
MUHHAMYMOB.

DBSCAN (Density-Based Spatial Clustering of Applications with Noise):
OCHOBaH Ha KOHIIETILMHU TUIOTHOCTU AaHHBIX. OH WACHTU(DULIHPYET KIAcCTephbl KaK
0o0JacTh C BBICOKOHM IJIOTHOCTBIO JAHHBIX, pa3/ieJeHHbIE O0JIaCTAMU C HHU3KOM
IJIOTHOCTBIO.

ArnomepaTuBHas ~Kjactepusalus: ''CHM3y BBepx' METOJl, KOTOPBIH
HAYMHAETCS C OTACJIbHBIX OOBEKTOB M MOCTENEHHO OOBEAMHSIET UX B KJIACTEPHI,
MOKa Bce 00BEKTHI HE OYIyT 00bEIMHEHBI B OJIUH OOJIBIIION KIacTep.

3. Merpuku oOuUEHKM KayecTBa kiactepuszaumu: CullydT: U3MepseT
CIUIOYEHHOCTh KJIACTEPOB U PA3ACICHUE MEXKY KIaCTEpaMHU.

Nunexkc Jlannu: OLIEHMBAET CTEMEHb pa3/ielieHdus MEXAy KiacTepaMud |
CIUIOYEHHOCTh BHYTPH KJIACTEPOB.
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Nunexke Kamnuucku-Xapabanr: MEpUT OTHOIIEHHE MEXKIY JucIiepcuei
BHYTpPH KJIACTEPOB U AUCHEPCUEH MEKITY KIACTEPAMH.

Hpyrue merpuku: Unnekc JeiiBuca-bonnuna, Uuaekc Cuiyata, METpUKH,
OCHOBaHHbBIE Ha SHTPOIUHU U UH(POPMALIHH.

4. IlpuMeHeHHE KIIaCTEPU3ALINH:

OOpaboTka JaHHBIX: OOHAPYKECHUE aHOMAJIHH, C)KaTHE JAHHBIX, CHIDKCHHE
pPa3MEpHOCTH.

MamunHoe oOydeHue: TMOATrOTOBKAa JIaHHBIX JUIA  Kjaccudukanuu,
perpeccuu, U Apyrux 3ajay.

MapKeTUHTI: CerMeHTalus KJIMEHTOB, 1IeJieBasi peKjiaMa.

Menununa: kinaccudukanys nauueHToB, JMarHocTUKa 3a00J1€BaHUA.

buonorus: kinacrepusaiys reHOB, aHAIN3 OEJIKOB.

5. [IpeumyiecTBa U HEIOCTATKU aJITOPUTMOB KJIaCTEpU3AIINH:

k-means: mpoct B peamusanuu, S(hdekTHBeH M1 OOJBIIMX HAO0pPOB
JAHHBIX, MOKET OBITh UyBCTBHUTEJICH K BIOOPY HAYAJBLHBIX IICHTPOHIOB.

k-means++: myurie cripaBisieTcss ¢ BBIOOPOM HadalbHBIX IIEHTPOUIOB, HO
BCE €lI€ YyBCTBUTEINIEH K (JOPME KIIACTEPOB.

DBSCAN: He TpeOyeT 3HaHWSA YHUCJa KJIACTEPOB, XOPOIIO CIPABIACTCS C
IIyMOM M BBIOpOCaMH, HE BCEIr/la XOpOIIO padoTaeT C MaHHBIMU Pa3IM4YHON
MJIOTHOCTH.

ArioMepaTuBHas KJacTepu3allys: ClocoOHa HAXOJUTh KJIACTEPhl CIOKHOMN
(GbopMBbl, UyBCTBUTENIbHA K BHIOOPY MEp PACCTOSHUS, MOKET ObITh MEIJICHHOM JJIst
O0JBIINX HA0OPOB JAHHBIX.

Bompocsr:

1. Yro Ttakoe kiacrepuzanus? ONUIINTE OCHOBHBbIE NPUHIUIBI U LENU
KJIACTEPU3aLUN JAHHBIX.

2. Kakme tumel kjactepusanuu cymiecTByior? [lepedncnure u KpaTko
OIUIIIATE OCHOBHBIC AJITOPUTMBI KJacTepHU3alnuy, Takue kak k-means, K-means++,
DBSCAN, arnoMepatuBHas KjiacTepr3alusl.

3. B uem 3axmouaercs 3amada kmactepm3anuu? Kak anroputMbl
KJIAaCTEpU3alliY TOMOTal0T peuiaTh 3aa4M B pa3JIMYHbIX 00JacTAX?

4. KakoBbl MNpEeMMyIIECTBA W HEJOCTATKM PA3IUYHBIX aJITOPUTMOB
kinactepuzanuu? CpaBuute k-means, k-means++, DBSCAN u ariomepaTuBHYIO
KJIACTEPU3ALMI0 1O pPa3IMYHbIM KPUTEpPHUsIM (HAmpuMmep, CKOpPOCTh padoThl,
YYBCTBUTEJIBHOCTh K IIyMy, TpeOOBaHMS K JaHHBIM, BO3MOXHOCTb pPabOTHI C
pPa3IMYHBIMH TUIIAMH JAHHBIX ).

5. Kak BbeIOpaTh ONTHMaNbHOE KOJMYECTBO KiacTepoB? OMUIIUTE METOIbI
ONpe/eNieHUs] ONTUMAJbHOTO YHMCIa KjacTepoB s  k-means u  JIpyrux
aJITOPUTMOB.

10. Kak knacrepuzauuss npumeHseTcs B peanbHoM Mupe? [IpuBegure
IpUMeEpPbl MPUMEHEHMS] KJIACTepU3AlMK B PAa3IUYHbIX 00JIaCTAX, TAaKUX Kak
MapKETHUHT, MEIUIINHA, PUHAHCHI, KOMIIBIOTEPHOE 3pEHUE.

TeMbl JOKIa0B U HAYYHBIX COOOIIICHMIA:
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1. CpaBHUTENBHBIN aHATIN3 AITOPUTMOB KJIaCTEPU3AIIUH.

2. IlpuMeHeHus KJIacTepu3allii B Pa3IMYHbIX 00IaCTSX.

3. Brei6op onTumanpHOTO Yncia KiaacTepoB B k-means.

4. MeToapl BU3yalu3aluu pe3yabTaTOB KJIaCTEPU3alIUH.

5. [Ipo6GneMbl 1 OrpaHUYEHUS aTOPUTMOB KJIaCTepU3AIIH.

6. OreHka KadecTBa KJIACTEPHU3AIIMN C UCTIOJIb30BAaHUEM PA3TMYHBIX METPHK.

7. llpumenenue anroputma k-meanst++ nans pemieHus mnpodieM cC
MHUIManu3amnuen B k-means.

8. Anroputm DBSCAN u ero npuMeHeHHE IS KJIacTEpHU3allMM JaHHBIX
Pa3IMYHON IJIOTHOCTH.

9. ArnomepaTuBHAs KJIacTepU3aIUs: MPUHIUIIBI U aITOPUTMBI.

Tema 6. AJropuTMbl, OCHOBAaHHbIE HA TPHUMEHEHHHM pPelIAIUIUX
JepeBbEB.

ouyHasg — 2 4.

3a04Has — - yac

OYHO-320YHas -2 .

1. ITocTpoeHue pemarommx 1epeBbEB:
Kpurepuu pa3ouenus y3ios:
[Momynsipabie kputepun: uHGopManuonusiid nmpupoct (Information Gain),
kputepuit Jxkunu (Gini impurity), satponus (Entropy).
MeTonbl peIoTBpaIleHHsI TIePeoOyUeHUsI:
Metonpl:  oOpe3ka  (pruning), orpaHu4eHuss TayOMHBI  JIepeBa,
MUHUMAJILHOE YHUCIIO HAOJIO/ICHUH B y3II€e.
AJITOPUTMBI IOCTPOEHUS IEPEBBEB PELICHUN:
ID3, C4.5, CART - camble pactipoCTpaHEHHBIE aJTOPUTMBI.
Wx mpeumyIiiecTBa M HEAOCTATKH, KaK OHM pabOTarOT, HAa KaKWX JaHHBIX
JydIIie BCETO MPUMEHSIOTCS.
O6paboTka MPOMYIEHHBIX JaHHBIX:
MeTtonpl: yaaneHne HaOMIOACHUN ¢ TPOIMYCKaMH, 3allOJIHEHHE TPOIYCKOB
CpeIHUM 3HAYECHUEM, CO3/IaHNE OTJEIBHOTO y3J1a JJIs MPOIMyIIEHHBIX JTaHHBIX.
2. Vcnionb30BaHKE pENIAIONINX EPEBHEB:
NuTepnperanus 1epeBbeB PELICHUN:
AHcaMOJeBbIE METOIBI:
Cnyuqaiinpie neca (Random Forests), rpaauentnsiii Oyctunr (Gradient
Boosting) - npumeps aHcaMOJIEBBIX METOIOB.
3. O11eHKa ¥ CpaBHEHUE PEIIAIOIINX JIEPEBbEB:
MeTpuku OLICHKHU:
Tounocts, nosnnota, F1-mepa, AUC - OCHOBHBIE METPUKH.
Kpocc-Banunanus:
CpaBHEHUE aNTrOpUTMOB:
CpaBHEHHE 10 METPUKAM KayecTBa, BPEMEHHU OOY4YEHUsS, YyIOOCTBY
WHTEPIPETAIINH.



16

4. [IppuMeHeHHnEe peIaonnX JePEBhEB:
Knaccuduxarus:

Perpeccus:

CermenTanus:

Bomnpocsr:

1. IlocTpoeHne pemarommx 1epeEBbEB:

Kak  BbIOpaTh  onTuMaibHbBIA  KpUTEpUid  pa3OueHuss  y3/10B?
(uH(OpPMAaLMOHHBIN IPUPOCT, KpUTepuil JPKUHU, SHTPOIIHUA)

Kakue wmeroapl HUCHONB3YIOTCS A NPEeNOTBpalieHUs nepeoOydeHus?
(oOpe3ka, orpaHuueHuUsl IIIyOUHBI JI€pEBAa, MUHUMAJIbHOE YHUCIIO HAONIOJECHUN B
y3I1e)

Kak paboTaioT aJropuTMbl NOCTPOEHHUS AECPEBbEB PELICHUM, Hampumep,
ID3, C4.5, CART? (Bkiroyast uX NpeuMyIIeCTBa U HETOCTATKH )

Kak yuuTpIBaTh NMpONYyCKH TaHHBIX IIPU IOCTPOCHHUH IEPEBHEB PEILICHUI ?

2. Mcnosib30BaHueE PEHIAONINX JEPEBHEB:

Kak wuHTEpnpeTMpoBaTh TNOJYYEHHOE JEpeBO pemeHuil? (mpaBuia
KJIacCU(PHKAIMU, BaXKHBIE IPU3HAKH )

Kak wucnonb3oBaTh [€peBbsl pEUIEHUH M1 MPOTHO3UPOBaHUSA? (KaKUM
00pa3oM MpOrHO3UPYETCS PE3YJIbTAT JIJIi HOBOT'O HAOIIOACHUS )

Kak koMOMHUPOBAaTH HECKOJIBKO [JEPEBbEB PELICHUM ISl IOBBIIICHUS
TOYHOCTU? (aHCaMOJIEBbIE METO/bI, HANPUMEp, CIy4alHbIE Jieca, IPaJUEHTHBIN
OyCTHHT)

3. O11eHKa peliarnmx 1epeBhEB:

Kak oLeHuTh TOYHOCTH MOJyYEHHOTO JepeBa pEeleHU? (C MOMOUIbIO
KpPOCC-BaJIMIallUH, TECTOBOUN BHIOOPKH )

Kak cpaBHHTH pa3Hble aNrOPUTMbl MOCTPOEHUS JIEPEBBEB pPEIICHHI? (C
MOMOILbIO METPUK TOYHOCTH, BPEMEHU 00yUYEHUS)

Kak ontumMu3upoBarth mnapameTpbl ajlropuTMa IOCTPOCHHUS JAepeBa IS
KOHKPETHOM 3a1a4yu’?

4. IlpuMeHeHne penaroux JepeBbEB B pa3HbIX 00JIaCTIX:

Kak wucnonb3oBaTh [epeBbs pelIeHUH g 3a4ad  Kiaccudukanuu,
perpeccum, CErMeHTalun?

Kakue mpumepsl yCHenHoro NpuMEeHEHHs peIlaruX AEPEBbEB B Pa3HBIX
obnactsx? (MenuirHa, (GUHAHCHI, MAPKETUHT)

Kak pabGorator pemaromme JAepeBbs B MHOTOMEPHBIX  JIaHHBIX?
(BU3yasIM3ausi, MHTEpHpeTaIus)

Kak y4nTeIBaTh HENMHENHBIE 3aBUCUMOCTH MEXTY PU3HAKAMU?

Kak paboTtaTh ¢ JTaHHBIMU C Pa3IMYHBIMU THUIIAMU IPU3HAKOB?

Kak ucnonb3oBaTh IepeBbs PEIICHUN sl aHAM3a JAHHBIX C BPEMEHHOM
KOMIIOHEHTOM?

Kak yuuThIBaTh OrpaHUYEHHUs] NPU MOCTPOECHUU JAEPEBBHEB pPEILICHUI?
(HanpuMep, OrpaHUYEHUS HA KOJIMYECTBO Y3JIOB, OTPAHUYEHUS HA MCIIOJb30BaHHUE
OTPEJIETICHHBIX MPU3HAKOB)
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Tembl TOKIa10B U HAYYHBIX COOOIIICHUIA:

1. CpaBuuTenpHbIA aHANU3 IPHEKTUBHOCTH AJITOPUTMOB, OCHOBAaHHBIX Ha
pelIaronX JEePEBbSIX, B 3a7a4ax KIacCU(PUKAIIMU TEKCTOBBIX JaHHBIX.

2. Ontumuzanusi TUIMEPIApaMETPOB pEIIAIONIUX JIEPEBHEB B 3ajadax
MIPOTHO3UPOBAHUS BPEMEHHBIX PSIOB.

3. MHOroMepHbI€ JaHHBIC: BU3YUIU3UPOBATh U HHTEPIIPETUPOBATD IEPEBDS,
MIOCTPOCHHBIC HA TAHHBIX C OOJIBIIINM KOJIMYECTBOM MPU3HAKOB.

4. HenuHeiiHble 3aBUCUMOCTH: HEJIMHEWHBIE 3aBUCUMOCTH  MEXKIY
MIPU3HAKAMH B JAHHBIX.

5. PabGoTa ¢ pa3nuyHBIMM TUIIAMH JIAHHBIX: MCIIOJIb30BAHUE JIEPEBHEB IS
JAHHBIX C TEKCTOBBIMH, KATETOPUAIIBHBIMH, YACIOBBIMH IPU3HAKAMU.

6. BpemeHHbIE pSAOpl: NPUMEHEHHE JEPEBHEB I aHAIN3a JAHHBIX C
BPEMEHHOW KOMIIOHEHTOM.

Tema 7. Metoa onnopHbIX BeKTOpOB. IIpsimasi u oOpaTHas 3axava.
OmnpeneseHue ONOPHBIX BEKTOPOB. S 1epHbIil TPIOK.
OoyHas — 2 4.
3a04Has — - yac
OYHO-320YHas -2 4.

1. Beenenne B SVM:

Uto Takoe SVM? Onucanrie OCHOBHBIX MIPUHILIUIIOB U UIEU METOJA.

[Ipumenenue SVM: I'me SVM wucnons3yercss B peajbHBIX 3aJadax
(Hanmpumep, pacro3HaBaHue 00pa3oB, aHATIN3 TEKCTa, TPOTHO3UPOBAHUE)?

[IpeumymiectBa  SVM:  Beicokas  TOYHOCTb,  YCTOMYHMBOCTH K
nepeoOydYeHnI0, BO3MOXKHOCTh pPabOThI C  BBICOKOPA3MEPHBIMH  JaHHBIMH,
CIOCOOHOCTH 00padaThIBATh HETUHENHBIE TPAHUILIBI PA3IEICHUS.

Henocrarku SVM: CrnoxHocTh  BbIOOpa  mapaMeTpoB  siapa U
peryJspusaiuu, MeIJICHHOE 00ydeHHe Ji O0IbIINX HAOOPOB JaHHBIX.

2. Ilpsimas u oOpaTHas 3a7aya:

[Ipsmasg  3amaya SVM: Hailtu  onTumanbHyr0  pasAeisionlyro
TUIIEPIUIOCKOCTh B MPOCTPAHCTBE MPU3HAKOB, KOTOpas MAaKCUMaJIbHO pa3leliseT
KJIACChI JJAHHBIX.

OOpartnas 3amaya SVM: Haittu QyHkImio siapa, KoTopas mnpeodpasyeT
UCXOJIHBIE JTaHHbIE B 00Jie€ BHICOKOPAa3MEpPHOE MPOCTPAHCTBO, T€ KIACCHI MOKHO
pa3aenuTh JIMHENHO.

3. OnpenesieHre OMOPHBIX BEKTOPOB:

OnopHbie BeKTOphI: TOUYKHM JTaHHBIX, KOTOPhIE HAXOISATCSA OIMKE BCEro K
pa3aengonel THnepioCKOCTH.

Ponb omnopHbix BekTOpOB: OHU ONPEAECISAIOT MOJOXKEHUE pa3Aeisionen
TUTIEPIJIOCKOCTH U BIUSIOT Ha €€ popMmy.

3HayeHuEe OMOPHBIX BEKTOPOB: OHU SIBJISIFOTCS CaMbIMU HWH(POPMATUBHBIMU
TOYKaMHU B HaOOpe JaHHBIX Il 00ydeHus moaenu SVM.

4. SInepHblil TPIOK:

[Ipobiiema HenmuHeWHBIX rpaHull: Kak pa3genuTh Kiacchl, €CIM OHU HE



18

JUHEWHO pa3/ieIuMbl B UCXOJHOM IIPOCTPAHCTBE MIPU3HAKOB?

Wnes spepuoro Tproka: [Ipeobpa3oBarh naHHbIE B 60jI€€ BHICOKOPA3MEPHOE
IPOCTPAHCTBO, IJI€ TPAHULIBI PA3JIEICHUS MOTYT ObITh TUHEHHBIMHU.

®yukuus sapa: Onpenensier cnoco0 npeoOpa3oBaHMs JaHHBIX B Oojee
BBICOKOPAa3MEPHOE MTPOCTPAHCTBO.

[Mpumepsr Qynkumii snapa: JluneliHOE SIpPO, MOJIMHOMHAIBLHOE SIIPO,
panuanpHO-0a3ucHoe sapo (RBF).

[TpeumymectBa sgepHoro Tproka: Ilo3Bomsier pewmaTh 3amadud ¢
HEJIMHEWHBIMHM TpaHULAMU pa3JielieHus 0e3 sIBHOrO IMpeoOpa3oBaHUs JAHHBIX B
0oJiee BBICOKOpPa3MEPHOE IPOCTPAHCTBO.

Bormpocsr:

1. Ucnionwp3oBanue s/1epHbIX (DYHKIUM B METOJIE OTIOPHBIX BEKTOPOB.

2. BnusHue BbIOOpa THapaMETpPOB peEryJspu3alldd B METOJE OIMOPHBIX
BEKTOPOB Ha CLIOCOOHOCTh MOJIENH K Pa3/IeJIEHUIO KIacCOB.

Tembl TOKIa0B U HAYYHBIX COOOILIEHHIA:

1. TlpumeneHue MeTOJla OMOPHBIX BEKTOPOB B 3aJauax OOHApyKEHUS
AHOMAJINH.

2. Pa3pabGoTka M ONTUMH3AIMS MHOTOKJIACCOBOW KilacCH(UKALUU C
MCIIOJIb30BaHUEM METO/1a ONTIOPHBIX BEKTOPOB.

3. Perymspuzamuss B SVM: TexHuku I NOpeaOTBpAIICHHS
nepeodyuenust mojaenu SVM.

4, Metonpl ontumuzanuu i SVM: Kak HaxoauTh ONTHUMAIBHYIO
Pa3IEAONLYI0 THIEPIUIOCKOCTD B IPOCTPAHCTBE MPU3HAKOB?

5. SVM nmns perpeccun: Kak ucrnonszoBate SVM s nipeacka3zanust
HETPEPBIBHBIX 3HAYCHUN?

6. CpaBoenne SVM c papyruMu anropuTMaMu KiacCH(UKAIINU:
[TpenmymiectBa u HepocTaTKu SVM MO OTHOIIEHUIO K APYTHM ajIrOpUTMaM,
takuM Kak KNN, moructryeckas perpeccus, 1epeBo peIicHHI.

Tema 8. HauBHblii 0aiiecOBCKUM KIacCU(PUKATOP.
ovHas — 2 4.
3a04Has — - 4yac
OYHO-3a0YHas -2 4.

1. BBenenue B HauBHebii baiiecoBckuit Kitaccudukarop:

Yro Takoe HauBHBIM OaiiecoBckuil kiaccudukarop? OmnucaHue OCHOBHBIX
MIPUHITUIIOB U UJEU AJITOPUTMA.

[Ipumenenue: I'1e HauBHBIN OalleCOBCKUI KiIacCU(PUKATOP UCIOIB3YETCS B
peanbHbIX 3ajadyax (HampuMmep, (QuUIbTpalus cliama, paclo3HaBaHUE TEKCTa,
KJ1accuduKanys n300pa>keHUi).

IIpenmymecrna:
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[IpocToTa peanu3aiy ¥ MOHUMAaHUS.
O¢ddexTuBHOCTD B 33/1a4axX ¢ OONBIIUM KOJIUYECTBOM MPU3HAKOB.
HeuyBcTBUTETHRHOCTH K MacITaby JaHHBIX.

Henocrartku:

[IpeanonoxxeHne 0 HE3aBUCUMOCTH MPU3HAKOB MOXKET OBITh HE TOYHBIM B
pPEaNTbHOCTH, YTO MOXKET MPUBECTH K HETOYHBIM PE3yJIbTaTaM.

He odenn Xxopomro crpaBisieTcsi ¢ HETMHEHHBIMEU 3aBHCUMOCTSIMH MEXKTY
MpU3HAKaMHU.

2. Teopema baiieca:

[TonsiTue yCcIOBHOM BepOSTHOCTH: BeposITHOCTD cOOBITUS A, YUUTHIBAsI, YTO
cobpiTHe B yxe nmpouzorwio.

dopmyna Baiieca: P(A|B) = [P(B|A) P(A)] / P(B).

[lpuanun ~ paGoThl ~ HaWBHOTO  OaifecoBCKOTO  KjaccudukaTopa:
Ucnonw3oBate ¢opmyny balieca ning pacdera BEpOSTHOCTH MNPUHALJICKHOCTU
00BEKTa K ONPEACTECHHOMY KJIacCy, YIYUTHIBAsI 3HAYCHHS €T0 MPU3HAKOB.

3. [IpenmonoxeHne 0 HE3aBUCUMOCTH TPU3HAKOB:

HeszaBucumocte mpusHakoB: IIpm  pacduere  BeposSTHOCTM  Kilacca
MPENoIaraeTcs, YTo BCE MPU3HAKN HE3aBUCUMBI APYT OT JIpyTa.

[TocmenacTBusi MpeAMOIOKEHUS: ITO YOPOIICHWE MOXKET TPUBECTU K
HETOYHBIM PE3yJIbTaTaM, €CJIU B PECAUTBHOCTH TTPU3HAKH 3aBHCHMBI.

4. O0y4eHre HaMBHOTO OaleCOBCKOTO KilaccudukaTopa:

[Toncuer BeposTHOCTEH: PaccuWTarh BEPOSTHOCTH KaXKJIOTO 3HAYCHUS
MpU3HAaKa JJisl KaKJI0T0 Kjacca Ha OCHOBE 00YyYaroluX JTaHHbIX.

[Ipumenenue dopmynsl baiieca: Wcnonb3zoBate dopmyny baiieca s
pacyera BEpOATHOCTH KJacca JUisi HOBOTO OOBEKTa, YYUTHIBAsS €ro 3HAYeHUs
MIPU3HAKOB.

5. Buasl HauBHOTO 0aiieCOBCKOTro Kiaccudukaropa:

["ayccoBckuil HauBHBIN OailiecoBckuil knaccudukarop: [Ipeanonaraer, uro
pacmpezieieHue 3HaYeHUI TPU3HAKOB JIJIs1 KaXKI0T0 KIlacca SIBJISIETCS TayCCOBCKUM.

bepuynnueBblii HauBHbBIA OaitecoBckuil kimaccuduxarop: Ilpeanonaraer,
YTO npHu3HaKH ABJs0TCs OnHapHbIMU (0 mm 1).

MHorousieHHbII HauBHBIA OaiiecoBckuil kiaccudukaTop: Mcmombiyercs
JUTSI TEKCTOBBIX JaHHBIX, TJIe IPU3HAKH MPECTABIISIOT COOOM CII0Ba B TEKCTE.

6. [IpeumyiecTBa U HETOCTATKU:

IIpenmymecrna:

[Ipoct B peanuzanuu ¥ MOHUMAHUU.
DddexTuBeH B 3a/1a4ax ¢ OOJIBIIUM KOJIMYECTBOM ITPHU3HAKOB.
He TpebyeT 60X BHIYUCIUTEIBHBIX PECYPCOB.
Henocrarku:
[IpennonoxxeHne 0 HE3aBUCHMOCTH MPU3HAKOB MOXKET OBITh HE TOYHBIM B
PEaNBHOCTH.
He odeHp XOpommo crpaBisieTCsl ¢ HETMHEHHBIMM 3aBHCUMOCTSIMH MEXTY
MIpU3HAKaMHU.
7. [Ipumepbl TPUMEHEHUS:
dunprpanus crnama: Kimaccudukaiys 3IeKTPOHHBIX MHCEM KaK CIiaM HJTH
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HE cram.
PacrosnaBanue Ttekcra: Kiaccudukanus TEKCTOB MO Temam, >KaHpaM,
aBTOpaMm.
Knaccudpukanus uzobpaxkenuit: Knaccudukamuss u300paxeHuil 1o
00BeKTaM, KOTOPBIE OHH COJIEPIKAT.

Bomnpocsr:
1. MeTo/pl criiaXMBaHUs 4acTOT B HAMBHOM 0alleCOBCKOM Kilaccu(UKaTope.
2. BnusiHue BbIOOpa KOHKPETHOIO METO/IA HA PE3YJIbTAThl KJIACCU(UKALIUN.

Tembl 7OKJIaA0B U HAYYHBIX COOOILLEHUI:

1. IlpumeneHne HauBHOro OaileCOBCKOro KiaccU(pUKaTopa B 3ajadax
aHaJIM3a TEKCTOBBIX JAHHBIX.

2. Ponp HamBHOTO 0aifecOBCKOTO Kiaccu(uKaTopa B cucTeMax (UIbTPaIiH
criama M aHaJIM3€ TOHAJIBHOCTH.

3. Beibop monenu HauBHOTO OaiiecoBCKOTO Kiaccudukatopa: Kak BeIOpaTh
NOAXOMSIIYI0 MOJIeAb JUIsl KOHKPETHOM 3ajauu  (Hampumep, TrayCCOBCKHIA,
OEpHYJUIMEBBIN UM MHOTOYJICHHBIH ).

4. OnTuMu3alMs HAaMBHOTO OaiiecoBCKoro kiaccudukaropa: Kak yaydmmTh
TOYHOCTb KJIACCU(PHUKALIMU C TOMOLIBIO PA3JIMYHBIX METOI0B ONTUMHU3ALINH.

5. CpaBHEHUE C JApPYyTMMHU alroputMamu kiaccudukauuu: Kak HauBHBIN
0alieCOBCKUI KJIAaCCU(PUKATOP CPaBHUBAETCA C JAPYTMMHU aJITOPUTMaMH, TaKUMU
KaK JIorucTuueckas perpeccusi, SVM uinm nepeBo pelieHui.

Tema 9 Metoabl 0e3rpagueHTHON ONTUMHM3ANUN: CJYYANHBIN MOUCK,
hill climb, oT:Kur, reHeTHYECKHUI AJITOPUTM
oyHas — 2 4.
3a04YHas — 2 4ac
OYHO-3a0YHas -2 4.

1. OcHOBHBIE TOHATHS 0€3rPaTUCHTHON ONTUMU3AIUY:

[IpocTpancTBO MoOUCKa: 00JACTh BO3MOKHBIX 3HAYEHUH ISl TapaMeTPOB,
KOTOPBIE Mbl ONITUMHU3ZUPYEM.

[leneBas  dyHkuusa:  QyHKOMS,  3HAYEHHE  KOTOPOM  HYXKHO
ONTUMHU3HUPOBATh (MUHUMHU3UPOBATH WM MAaKCUMH3UPOBATH).

['moOanbHBI ONTUMYM: TOYKa B MPOCTPAHCTBE IOHMCKA, INE LieJeBas
(GYHKIUS TOCTUTaeT CBOETO HAMTYYILIEro 3HaYEHHUS.

JlokanbHBIM ONTUMYM: TOYKa, TJ€ LeJeBas (YHKUMS JOCTUTAET
HaWJIY4YlIEro 3Ha4Y€HUsI B CBOEH OKPECTHOCTH.

CrnydaliHble IOUCKH: METOJIbI, KOTOPbIE CIIy4ailHbIM 00pa30M BBIOMPAIOT
TOYKHU B IPOCTPAHCTBE MOUCKA.

2. MeToapl 6e3rpaueHTHON ONTUMU3AIIUN:

Crny4daliHbI TOMCK: MPOCTEUIINUNA METOJI, KOTOPbId BHIOMpPAET TOUYKU B
MPOCTPAHCTBE IMOUCKA Cly4ailHbIM o0pazoM. OH He TpeOyeT HUKaKOM
uH(popMaMU O UEJIeBOM (PYHKUUU, HO MOXET OBbITh OYEHb MEMJIEHHBIM H
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Hed(PPEeKTUBHBIM.

Hill climbing (mogbeM B TOpy): anropuT™, KOTOPBIA U3 TEKYIIEH TOYKH
NEPEeXOIUT K OMIKalineil Touke, Te 3HadeHue 1eneBoil ¢pyHkiun iydme. OH
HE TrapaHTHUPYyeT HAaXOXJIECHHE TIJIOOAIBHOIO ONTHMYMa, MOXET 3acTpsTh B
JIOKaJIbHOM OITUMYME.

Omxur (simulated annealing): MeTO, BIOXHOBJICHHBIH (PUINYECKUM
IPOLIECCOM OTXKUTAa. AJTOPUTM JENaeT CIy4YaillHble IIard B IPOCTPAHCTBE
IIOHCKA, C ONPEAEICHHON BEPOATHOCTHIO IPUHUMAET YXYAILIAIOIINE U3MEHEHNS,
4TOOBI N30€KATh 3aCTPEBAHUS B JIOKATbHOM OIITUMYME.

['eHeTHYeCKUIl aIrOpUTM: BIOXHOBJIEH 3BOJIOLUOHHBIM IporieccoM. OH
UCHOJB3YyeT "MOMyJALUIO" pElIeHUH, NPUMEHSET TE€HETHYECKHE OIepaTopbl
(KpOCCHHIOBEp U MyTallUs) K PEILICHUSAM, YTOObI HAWTH JIydILIHUE.

3. [Ipeumy1iecTBa U HETOCTATKU:

CnydallHBIH TIOMCK: TMPOCT, HO HEIP(EKTUBEH, HE TaPAHTUPYET
HAXO0XKJEHUE ONTUMAIILHOTO PEIICHHUS.

Hill climbing: ObicTpBIii, HO MOXKET 3aCTPATH B IOKAILHOM ONITUMYME.

OTxur: 0OoJjiee yCTOMYMB K JIO)KHBIM ONTHUMyMaMm, HO MOXET ObITh
MEJIEHHBIM, TpeOyeT HACTPOMKH MapaMeTpOB.

['eHeTHUECKUI1 aNrOpUTM: XOPOILIO CIPABIISIETCS C CIOXKHBIMU 33Ja4aMH
ONTUMM3ALMU, MOKET HAWTU TJI00ANbHBIA ONTUMYM, HO TpeOyeT HaCTpOMKH
apaMeTPOB U MOKET ObITh MEJIJICHHBIM.

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

OnTumu3zanus  CIOXKHBIX  (YHKUMH: HampuMep, B  MAalIMHHON
ONTUMM3AINH, T1Ie PYHKIHSA TOTEPh MOXKET ObITh HenudhepeHITupyeMoii.

KombOunaropHas ontuMusanus: Harpumep, 3ajadya KOMMHUBOSDKEpa, I'lie
HE0OXOMMO HAWTH KpaTYalIIHii MMy Th MO BCEM TOPOJIaM.

[IpoekTupoBaHue: HampuUMeEp, ONTUMHU3ALMS NApaMETPOB B CHCTEMax
MCKYCCTBEHHOI'O MHTEJUICKTA.

JlaGoparopHasi pabora Ne 4: OnTuMH3aUMOHHbIE 32124 U UX
peumienus. [logdoop runepnapamMeTpoB ajiropuTMa ¢ MNOMOIIbLIO METO/I0B
ONTUMM3AIUN

MeToabl 0e3rpajlueHTHOH ONTUMM3ALMHU
Jannas  nmabopatopHas paboTa  TOCBAIIEHA U3YYEHUIO  METOJIOB

0e3rpaJueHTHON ONMTUMU3AIlMU, BKJIIOYas ciaydaiHbiii mouck, meroa "hill climb",
OTXKUT U TEHETHYECKHE aJTrOpPUTMbL. B XO0je BBITIOJIHEHUS 3aJaHU CTYJACHTHI
MO3HAKOMSITCSI C OCHOBAaMHU KaXKJOTO METOJa, PEau3yloT WX Ha MPAKTHKE M
cpaBHAT A(P(HEKTUBHOCTh PA3IMYHBIX TMOJAXOJO0B K onTumusamuu. Pabota
HaIpaBJIcHa Ha Pa3BUTHE HABBIKOB IIPOTrPAMMHUPOBAHHKS M aHAJIM3a aJITOPUTMOB.

3aganme 1: CayyailHbIi NOUCK

Hean

HBy‘II/ITB METO CHy‘I&ﬁHOI‘O IIOHUCKa M €TI0 INPUMCHCHUC I HAXOXIACHUS

KCcTpeMyMa QyHKIHUU.

Onucanue
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1. Bribepute dynkiuio qas ontumusanuu (Hanpumep, ( f(x) =
XN2 -4x +4)).
2. Peanmm3yiiTe anroput™ ciry4aiiHOTO ITOMCKA:
o ['enepupyiite ciyuaiinple 3HaueHus ( X ) B 3aJaHHOM
JMana3oHe.
o Brruncnsiite 3HaueHre GyHKIUU 715 KaXA0T0 (X ).
o CoxpansiiTe  Jdydmiee  HalJeHHOE  3HAUYCHHE W
COOTBETCTBYIOIIEE ( X ).
3. ITpoeaute 1000 urepanuii noucka.
4.  Iloctpoiite rpaduk 3aBUCUMOCTH 3HAYCHUU (YHKIUH OT
UTEpaALN.

Oxuaemblil pe3yabTar

[Tonyunts rpaduk u 3HAYEeHHE, MNPU KOTOPOM (YHKIMS JOCTHTaeT
MUHHMYMa.

3aganue 2: Metona "hill climb"

Hean

M3yuntes wmeton "hill climb" wu ero mnpuMeHeHue mJig HaXOXKACHUS
JIOKaJIBHOTO 3KCTpeMyMa (PYHKIUH.

Onucanue

1. Hcnons3yiiTe Ty %e QyHKLHUIO, YTO U B 3a7aHUH 1.
2. Peanuzyiite anroputm "hill climb":

o Haunute ¢ npon3BOiIbHOTIO 3HaYeHUS ( X ).

o Ha xaxmoi urepanuu u3MeHsiTe ( X ) Ha HEOOJbIIOE
3nauenue (Hanpumep, (\Delta x =0.1)).

o Eciu HoOBoe 3HaueHune (YyHKUMU MEHbIIE TEKYLIETo,
oOHoBUTE ( X ).

o [loBTOpSsKiTE MpoLEce, MOKa HE AOCTUTHETE JIOKAIBHOTO
MUHHUMYMa.
3. [TocTpoiite rpaduk n3mMeHeHus ( X ) ¥ 3HAYCHUN PyHKIUU.

Oxupaemblil pe3yabTar

[TonyunTh 3Ha4YeHHE JOKAJIbHOTO MHUHHUMyMa M TpaQuK H3MEHEHHUS
GyHKIMH.

3ananue 3: Meroa or:kura

Heanb

N3yunTh METOA OTKUra U €ro NpUMEHEHUE JJIi HAaXO0XACHUS II100aIbHOTO
IKCTpeMyMa (yHKITHH.

Onucanue

1.  Ucnonb3yiiTe Ty ke QPyHKINIO, YTO U B MPEABIIYIIUX 3a/IaHUSAX.
2.  PeanusyiiTe anroput™ oTKura:

o HaynuTe ¢ mpou3BObHOrO 3HAa4eHUs ( X ) U HadaJIbHOU
TEeMIIepaTyphl.

o Ha kaxxzio#1 utepanuu renepupyire HoBoe 3HaueHue ( X' )
B OKPECTHOCTH TEKYyIIEero ( X ).

o Beruucnsiite pasuuity 3nadenuit ¢pynknuu ( \Delta f =

f(x') - f(x) ).
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o Ecmu (\Delta f < 0 ), mepexoaute k ( X' ); ecnu ( \Delta f
\geq 0 ), mepexoanTe C BEPOITHOCTHIO, 3aBUCSIICH OT TEMIIEPATYPHI.
o [TocTeneHHO CHUXAWTE TEMIIEPATYPY.
3.  Iloctpoiite rpaduk HU3MEHEHHUs TeMIlepaTypbl U 3HAYCHHI
byHKIIH.
Oxuaaembli pe3yabTar
[lomyunTs 3HA4YeHHE TJI00ANBHOTO MHHMMyMa U Tpaduk H3MEHEHUS
GbyHKITUH.
3ananme 4: I'eHeTHUYECKHE AJITOPUTMBI
Heanb
N3yunTh reHeTHYeCKue alroOpuTMbl MU HUX TPUMEHEHHUE MJI HAXOXKIICHUS
ONTUMAJIBHBIX PEIICHUH.

Omnucanne
1.  Hcnoae3yiite Ty € (QYHKIHIO, UYTO U B IPEIBIAYLIIUX 3aJaHUSX.
2. Peanmm3yiiTe reHETUYECKUI aITOPUTM:

- Co3zpaiiTe HaYaIBHYIO MOMYJISIUIO CITyYalHbIX 3HaUYCHUM ( X ).
- Omnpenenute QYyHKIUIO OPUCTOCOOJEHHOCTH (HAIpUMEp, 3HAUYCHUE
GyHKLIHHN).
- PeanusyiiTe onepannu cenekuun, KpOCCOBEPA U MyTallH.
- ITloBTopsiiTe nmpouecc Ha NPOTAKEHUH HECKOIBKUX MOKOJIECHUM.
3. [TocTpoiite rpaduk U3MEHEHHS 3HA4YeHUH GYHKIUA TI0
MTOKOJICHUSIM.
Oxumaemblil pe3yabTar
[TonyunTh 3HaYeHUE ONITUMYMA U TpauK U3MEHEHUs QyHKIIUU.
3akirouenue
B pesynbraTe BhIMOTHEHUS J1a00OpPaTOPHOM PabOTHI CTYJAEHTHI JOJDKHBI
OCBOUTH OCHOBHBIE METOJbI 0€3rpaJUeHTHON ONTHMH3AIMHU, PEATM30BaTh UX Ha
MPaKTUKE U MPOAHATU3ZUPOBATH MOJYUYEHHbIE PE3YyJIbTAaThl. DTO MO3BOJUT Jydlle
MOHATh MPUHIUIIBI PabOTHl aJTOPUTMOB M UX MPUMEHEHHE B 3aJadax
ONTUMU3AIUH.

Bonpocsr:
1. OnummTe OCHOBHBIE TPUHIIUIIBI O€3rpaiMeHTHON onTUMU3auuu. B uem
€€ OTJIMYME OT TPAJUEHTHOIO CITycKa?
2. Kakwe 3amauym MOXHO peliaTh C TMOMOIIBI0 O€3rpagueHTHOM
ontumu3zauuu’? IIpuseaure npuMepsl.
3. Kakme mnpeumymiecTBa W HEJOCTATKH y METOJOB O€3rpaJueHTHOMN
ontumu3anuu? CpaBHUTE UX MEXKIAY COOOH.
4. Kak BeIOpaTh ONTHMAaIbHBIN METOJ OE3rpaueHTHON ONITHUMU3AINH IS
KOHKpeTHOH 3anaun? Kakue GpakTopbl Hy>)KHO YYUTHIBATh?
5. YTo Takoe MpoCTpaHCTBO Moucka U 1eneBas QpyHkiusa? Kak oHu cBs3aHbl
c 6e3rpaiueHTHON ONTUMHU3AIUCH?

TeMbl JOKIa0B U HAYYHBIX COOOIIIEHUIA:
1. Teopernueckrue OCHOBBI: YCIOBUSI CXOIUMOCTH, KOMITJIEKCHOCTh
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3aj7auu.

2. I'nbpunnbie AITOPUTMBL: KOMOMHaIUs METOJI0B
Oe3rpaJlueHTHON ONTUMH3AIMM C METOJaMH, OCHOBaHHBIMH Ha
rpagucHTe.

3. Ilporpammubie peasm3anuu: OMOTUOTEKH W WHCTPYMEHTHI IS
peanu3aiyu MEeTO0B Oe3rpaJueHTHOM ONTUMU3ALIUH.

2. MeToanuyeckne peKOMeHAAlMU M0 OPraHu3anun 00pa3oBaTeIbHOI0
npouecca 1no JMcuuIvinae (MoayJam)

2.1. MeTtonuueckne peKOMeH Ialluy MeJaroruieckuM paboTHUKaM
HNuctutyTa ¥ (Mamn) JuiaM, TpuBjieKkaeMbiM MHCTUTYTOM K peanu3anuu
00pa3zoBaTEIbHBIX MPOrPAMM Ha UHBIX YCIOBUSIX

2.1.1. MeToan4eckue peKOMEH 1AM 110 MPOBEAECHUIO JEKIUN U
MPAKTUYECKUX 3aHITUI

OcoOeHHOCTD MPEeNnoJaBaHusl TEOPETUUECKON YaCTH AUCIUILIUHBI (MOIYJIs)
3aKJII0YaeTcsl B IIMPOKOM  HCIOJIb30BAaHUU  OOLIEANIAKTUYECKUX METOJ0B
oOyueHusi, OCHOBHBIM M3 KOTOPBIX JIOJDKEH OBbITh BbIOpAaH METOJA YCTHOTO
U3JI0’)KEHUs1 yuyeOHoro matepuaina. Bce Jekuuu MOKHBI ObITh HAlpaBlIEHBl Ha
(GyHIaMEHTaJIbHYIO MOATOTOBKY OOYyYaromuxcsi, 00eCeunBarollyI0 JalbHENIIyIO
IPAKTUYECKYIO HaIPaBICHHOCTh OOYYEHHUS MO COOTBETCTBYIOLIEMY MPOQUIIIO.
[ToaToMy B HUX OCHOBHOI ymop clieflyeT JAejaTh Ha COOOIIEeHHE O0Yy4arouumcs
CHELMANbHBIX 3HAaHUM, 3amac KOTOPBIX HEOOXOIUM I PELICHUs Pa3IUYHBIX
npoOsieM, BO3HHMKAIOIIMX Kak B TMpolecce oO0ydeHus, Tak U B Oyayuel
MPAKTUYECKOH AESITEIIbHOCTU B YCIOBUSIX PHIHOYHOW SKOHOMUKH.

B npouecce mpoBeneHus JIEKIHU, HApAILy C METOJIOM MOHOJOTHYECKOIrO
U3JIOKEHHUsS] MaTepHualia, HEeOOXOAMMO HCIOIb30BaTh METOJ PACCYXAAIOLIETO
(npobnemHoro) uznoxenus. [loatomy nenarornyeckum padboTHukam MHCTUTYTA 1
(wnn) nMuaMm, npuBiekaeMbiM WHCTUTYTOM K peanu3alud 00pa30BaTebHBIX
nporpaMM Ha MHBIX YCIOBUAX (Janmee — TeAarormyeckuii  pabOTHUK,
nejarornieckue pabOTHUKK) BaXKHO HA JIKIUSAX AaKTUBHO oOOpamarbes K
ayJIUTOPUH, KaK B MPOLECCE CO3JIaHUsl MPOOJIEMHBIX CUTyalluid U (POPMYJIUPOBKH
npobJieM, Tak U B MOMCKE MyTel UX pa3perieHusl.

Oco0eHHOCThIO MPEMnoiaBaHus MPAKTUYECKOW YaCTH SIBISETCS MPOBEICHHE
NPaKTUYECKUX 3aHATUA C [PUMEHEHHEM METOAOB II0Ka3a, COBMECTHOIO
BBITIOJTHEHUA (3a/1aHMil) yIpaKHEHUW, aKTUBHOTO TPYIIIOBOIO B3aWMOJICUCTBUSI.
Ha mnpakTudeckux 3aHATUSAX LEeNecooOpa3HO OpraHu30BBIBATH CEMHHAphl -
JMCKYCCHUH, JACJIOBBIE UTPBI C pa300pOM KOHKPETHBIX MPAKTHUECKUX CUTYaIUH.

[IpakTuueckue 3aHATHS HEOOXOJUMO CTPOMTb, UCXOJs U3 MOTPEOHOCTEH,
YMEHHS pellaTh TUIIOBBbIE U TBOpUYECKHE 3adauM Oyaymiedl mpodeccruoHalbHON
NEATEIbHOCTH C HWCIOJb30BAHUEM DJIEKTPOHHO-BBIUMCIUTEIBHOW U APYrou
TEXHUKHU.
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Llenpt0o mpoBeneHUsS MNPAKTHUECKUX 3aHATUH SBISETCA  YIIIyOJIeHHe
TEOPETHUCCKUX 3HAHWUN, (OPMHpPOBAHHE y OOYYAOIIMXCS YMEHUH CBOOOIHO
ONEPUPOBATh UMH, MPUMEHATh TEOPUIO K PEIICHUIO MPAKTHUYECKUX 33/1a4, U B
IEJIOM Pa3BUBATH TBOPUYECKOE MPO(HECCHOHATHPHOE MBIIIUICHUN 00YYarOIIUXCsl.

Jns  yroyOlieHHsT TEOPETHMYECKHMX 3HAHUM  ClelyeT OCYIIECTBISThH
OpUEHTalMI0 OOyYaroIIMXCs Ha CaMOCTOSITEIbBHOE H3y4YEHHE JIONOJHUTEIbHOU
JUTEpaTypbl, UX ydacThe B HaydyHoul pabote, BhinosHenne HUP ornenbHbIMU,
HanOoJIee MOArOTOBICHHBIMU O0YYaIOIIMMHUCS.

JIJist TOCTUKEHUS BOCITUTATENBHBIX 1IeJIeH YUEOHBIX 3aHATHH HEOOXOIUMO B
MOJIHOM Mepe HCIOIb30BaTh BO3MOKHOCTH COJIEPXKAHUS JTUCHUILIAHBI (MOIYJIs),
JUYHBIA TpUMEp TMEeNarornyeckoro pabOTHUKA, WHIMBUAYAIbHBIM TOIXOI K
oOyyJaronumcsi B 00pa3oBaTesibHOM Ipoliecce.

2.1.2. Meroandeckne peKOMEHIALMH 10 TPOBEACHUIO HHTEPAKTUBHBIX
3aHATUI

OcBoeHue AUCHMIUIMHBI (MOAYJIA) MpEAnojaraeT MCHOJIb30BaHUE Kak
TPAAUIMOHHBIX  (JIGKIWW, TMPAKTUYECKUX  3aHATHUM C  UCIOJIb30BaHUEM
METOJAMYECKMX MaTepHalioB), TaK MW HHHOBALIMOHHBIX 00Opa30BaTEIbHBIX
TEXHOJIOTU C MCHOJb30BAHMEM B Y4YEOHOM IMpOILECCE HHTEPAKTUBHBIX (POopM
MIPOBEICHUS 3aHATHIA.

WNHurtepakTuBHOE 00y4YeHHE — 3TO cHeluaibHas ¢opMa OpraHU3aIUU
MO3HABATENbHON JleATeNIbHOCTH. OHa MOApa3yMeBaeT BIIOJHE KOHKPETHBIE U
nporHosupyemble neiau. Llenb cocTouT B co34aHUM KOMQOPTHBIX YCIOBUH
oOy4eHHsI, TMPU KOTOPBIX OOYYAIOIIUNCA YYBCTBYET CBOKO YCIICIIHOCTH, CBOIO
MHTEJJIEKTYAJIbHYI0 COCTOSITEJIbHOCTh, YTO JEJAeT MPOAYKTHUBHBIM CaM IPOLECC
oOydeHMs, JaThb 3HAHWA M HaBbIKM, a TaKXe co34arb 0a3y nans paboThl 1O
pelIeHrI0 TPOoOJIeM MOCe TOro, Kak 00y4eHHEe 3aKOHYUTCS.

Jpyrumu ciioBaMd, HHTEPAKTUBHOE OOYy4Y€HHE — JTO, MPEKIE BCETO,
JIMajoroBoe 00y4YeHue, B X0/1€ KOTOPOro OCYIIECTBIISAETCS B3AUMOJEHCTBUE MEKIY
0Oy4YaroImMMCcs 1 NeJJaroTHYeCKUM pabOTHUKOM, MEXTy CAMUMH O0YyYarOIIUMHUCH.

3agayamMu UHTEPAKTUBHBIX (OPM OOyUEHUS SIBISIOTCS:

— npoOyXJaeHne y oO0yd4aroumxcss HMHTepeca K M3YUYEHHUIO JUCLUIUIHMHbI
(Momyst);

— 3¢ (deKTHBHOE YCBOCHHE YyUeOHOr0 MaTepuaa;

— CAMOCTOSITEIbHBIM MOUCK O0YyYaIOIUMUCS MyTel U BapUaHTOB PEIICHUS
MOCTaBJICHHOM 3aja4u  (BBIOOp OJHOTO W3 TMPEIJIOKEHHBIX BapUaHTOB WJIU
HaXOXKJeHUE COOCTBEHHOIO BapUaHTa U 00OCHOBAHUE PEIICHHUS );

— YCTaHOBJICHHE B3aUMOJICHCTBUS MEXIy oOOydarommmucs, oOydeHue
paboTaTh B KOMaHjE, MPOSBISATH TEPHIUMOCTh K JHO0OM TOYKE 3pEHHUsS], YBaXKaTh
MPaBO KaXkJJ0T0 Ha CBOOOTY CJIOBA, yBaXKaTh €T0 JJOCTOMHCTBA,;

— (opMupoBaHue y 00y4aromMXcsi MHEHUSI U OTHOUICHUS;

— ¢opMuUpOBaHUE KU3HEHHBIX U PO(PECCHOHATBLHBIX HABBIKOB;

— BBIXOJ] Ha YPOBEHb OCO3HAHHOM KOMITIETEHTHOCTH 00YyYaroIerocs.
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IIpy wHcroONb30BaHMM HHTEPAKTHBHBIX (QOPM poJib  EAArOrMYECKOro
pabOTHHKA PE3KO MEHSIETCS, MEPECTAET ObITh UEHTPAIBHOM, OH JIMIIb PErYIUPYET
MPOIIECC ¥ 3aHUMAETCs ero oOIIeil opraHu3anuel, TOTOBUT 3apaHee HEOOXOAUMBbIe
3aJaHus U POPMYIUPYET BONPOCHI MJIM TEMBI Uil OOCY>KIACHHS B TpyInax, Aaér
KOHCYJIbTAllMM, KOHTPOJIUPYET BpPEMsI M TOPSAOK BBINOJHEHUS HAMEUYEHHOIO
IUTaHa. YYaCTHUKH OOpaIlaloTcs K COLHUAIbHOMY OIBITY — COOCTBEHHOMY U
JIPYTUX JIIOACH, IpU 3TOM MM HPUXOAUTCS BCTYNaTh B KOMMYHHUKALIMIO JIPYT C
JIpyroM, COBMECTHO pEIlIaTh MOCTABJICHHBIE 3a7aud, MPEOA0JIeBaTh KOH(MIMKTHL,
HaXOAUTh OOLIME TOUKU COITPUKOCHOBEHUS, UITH HA KOMIIPOMHUCCHI.

Cnenyer oOpaTuTh BHUMaHHME Ha TO, YTO B XOJI€ MOJATOTOBKHM 3aHATHUS Ha
OCHOBE HHTEPAKTHBHBIX (OpM OOy4YeHHs Nepe]l MEeJarormyeckuM paOOTHUKOM
CTOUT BOIIPOC HE TOJBKO B BbIOOpE HambOoiee 3((PEeKTUBHOW M MOAXOIALICH
(dbopMbl 00yudeHuUs ISl U3YYEHUsSI KOHKPETHOM TEMBI, @ OTKPBIBAETCSI BO3MOKHOCTD
COUeTaTh HECKOJIBKO METOAOB O0Oy4YeHus g pelIeHus MpoOJeMBbl, UTO,
HECOMHEHHO,  CIHOCOOCTBYET  JIy4dllleMy  OCMBICIICHHIO  OOYyYarolUXCS.
[IpencraBnsieTcst LenecooOpa3HbIM PacCMOTPETh HEOOXOAUMOCTh MCIOJb30BaHUS
pa3HbIX MHTEPAKTUBHBIX (POPM O00yUEHHUS JUIsl pEeLICHUs TOCTABICHHOM 3a1a4u.

[IpuHUMIIBI paOOTHl HA THTEPAKTUBHOM 3aHSTHH:

—3aHsTHE — HE JIEKIUs, a 0011as paboTa;

—BCE€ YYAaCTHHMKM PaBHBI HE3aBHCHMMO OT BO3pacTa, COLMAJIBHOIO CTaTyca,
OIIbITa, MECTa pabOThI;

—KaX/Ibll YYaCTHHK MMEET IMPaBO Ha COOCTBEHHOE MHEHHE IO JI0O0OMY
BOIIPOCY;

—HET MeCTa NPSIMOM KPUTUKE JINYHOCTHU (TIOJBEPTHYTHCSI KPUTHUKE MOXKET
TOJIBKO WJIeS);

—BCE€ CKa3aHHOE Ha 3aHATHUU — HE PYKOBOJICTBO K JIEWCTBUIO, a HHPOpMaLUs
K Pa3MbILUICHHUIO.

ANTOpUTM NpPOBEICHUS HHTEPAKTUBHOTO 3aHATHS:

1. IToarotoBka 3aHATHS.

[lenarornyeckuid  paOOTHUK MTPOU3BOAMUT TMOAOOP TEMBI, CHUTYaIHH,
onpeneneHre AeUHUIUMNA (BCE TEPMHUHBI, TOHSATUS W T.JI. JOKHBI OBITh
OJIMHAKOBO TOHSTHI BCEMHM OOYYalOIIMMHUCS), NOA00p KOHKPETHOM (OpMBbI
MHTEPAKTUBHOIO 3aHATHUA, KOTOpas MOXET ObITh A(PPEeKTUBHON I pabOThI C
JTAHHOM TEMOW B JAHHOW TpyTIIIE.

[Ipu pa3zpaboTke MHTEPAKTUBHOIO 3aHATHS PEKOMEHIyeM OOpaTuTh 0coboe
BHHMAaHME HA CIEAYIOIIHE MOMEHTHI:

1) YuacTHUKH 3aHATHUS, BEIOOD TEMBL:

— BO3PAcT YYaCTHUKOB, MX UHTEPECHI, Oy1yIIasi CHeIMalbHOCTb;

— BPEMEHHbIEC PaMKHU MTPOBEACHUS 3aHATHUS;

— MPOBOJAWIINCH JIU 3aHATHUS 110 ATOU TeMe B JaHHOU yueOHOU IpyIIe paHee;

— 3aMHTEPECOBAHHOCTH IPYIIIBI B JAHHOM 3aHSATHU.

2) IlepeueHb HEOOXOIUMBIX YCIIOBHI:

— JIOJKHA OBITh YETKO ONpe/esieHa 11eJIb 3aHATHUS;

— MOJTrOTOBJIEHBI Pa3JaTOUHbIE MaTEPUAIbI;
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— 00ecrne4eHo TEXHUYECKOEe 000PyI0BaHNUE;

— 0003HaYEeHBI YUACTHUKH;

— OIIpe/ieNIeHbl OCHOBHBIE BOMPOCHI, UX MOCIEA0BATEIILHOCTD;

— Mo00paHbl MPAKTHYECKHUE PUMEPHI U3 )KU3HHU.

3) Uto 10mKHO OBITH MPU TOATOTOBKE KAXKIOTO 3aHATHS:

— YTOYHEHHE MPOOJIEM, KOTOPHIE TPEICTOUT PEITUTH;

— 0003HaYeHME MEPCIIEKTUBBI peaanu3alliy MOJTyYEeHHBIX 3HAHUT;

— OIpe/ieNieHue MpaKTUYecKoro Oyoka (ueM rpynmna OyJeT 3aHMMaTbcsl Ha
3aHATHN).

4) PaznatouHble MaTepUabl:

— NMporpaMMa 3aHsTHS;

— MaTepual J0HKEeH ObITh CTPYKTYPHPOBAH;

— HUCTOJIb30BaHKE IPAPUKOB, UILTIOCTPALIUA, CXEM, CHMBOJIOB.

2. Berynnenue.

Coo0111eHrEe TEMBbI U 11eJIH 3aHSTHS.

— YYaCTHUKH 3HAKOMSTCS C MpeajiaraeMod CUTyalMeu, ¢ mpoOieMon, Haj
pEIIeHNEM KOTOPOM MM MPEACTOMT paldoTaTh, a TAKXKE C LEIbI0, KOTOPYIO UM
HY)KHO JJOCTHYb;

— TeJarorudeckuii paboTHUK WHHOPMHUPYET YYACTHUKOB O PaMOYHBIX
YCIIOBHSIX, TIpaBUIaX pabOThI B TPYIIE, JA€T YETKUE WHCTPYKIIMU O TOM, B KaKHX
npeaenax y9acTHUKHA MOTYT JCHCTBOBATh HA 3aHSTHH,

— TpU HEOOXOJIMMOCTH HY)KHO MPEACTaBUTh YYACTHUKOB (B Cilydae, eciu
3aHITHE MEXTPYIIOBOEC);

— J00UTHCS OJHO3HAYHOTO CEMAHTHYECKOTO TOHUMAHUS TEPMHUHOB,
MOHATUN ¥ T.I. {11 5TOTO C MOMOIIBIO BOMPOCOB U OTBETOB CIEAYET YTOYHUTH
MTOHSITUAHBIN armapar, pabouue OIIpELICIICHUS M3y4aeMou TEMBI.
Cucremarnueckoe yTOYHEHHE TMOHATUWHOTO  ammapata chopMupyer vy
0Oy4Jaronuxcsi yCTAaHOBKY, MPUBBIYKY OMEPUPOBATH TOJIBKO XOPOIIO MOHSTHBIMHU
TepMUHAMH, HE YyNOTPEOJNATh  MAJIOMOHATHBIE  CJIOBA, CHCTEMaTHYECKU
IIOJIb30BATHCS CIIPABOYHOM JIUTEPATYPOM.

[TpumepHBIC TTpaBUiIa pabOTHI B TPYIIIIE:

— OBITh aKTUBHBIM;

— YBa)XaTh MHEHHE YYaCTHUKOB;

— OBITH TOOPOKETATETBLHBIM;

— OBITh MYHKTYaJIbHBIM, OTBETCTBEHHBIM;

— HE TepeduBaTh;

— OBITh OTKPBITHIM JIJISI B3aUMOICHCTBHS;

— OBITh 3aMHTEPECOBAHHBIM;

— CTPEMUTCS HalTH UCTUHY,

— MPUIEPKUBATHCS PETIAMEHTA,;

— KpPEaTHUBHOCTb;

— YBa)XaTh MpaBujia paboTHI B TPYIIIIC.

3. OCHOBHAas 4acTh.
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Oco0eHHOCTH OCHOBHOM YacTH OIpenesstoTcss BblOpaHHON (opMoil
WHTEPAKTUBHOIO 3aHATHS, U BKIIOYAET B CEOS:

3.1. BeIsiCHEHME TO3UIIUI YYACTHUKOB;

3.2. CerMeHTauusi ayJIWTOPUM M OPraHU3ALMs KOMMYHUKALMH MEXIY
CerMEHTaMHU. OJTO oO3Ha4yaeT (OPMUPOBAHUE IIENIEBBIX TPYII MO OOIIHOCTH
NO3UIMN Kaxaoil u3 rpynm. I[IpousBogurcs 0O0bEIMHEHUE CXOJHBIX MHEHUUI
pa3HBIX YYaCTHUKOB BOKPYT HEKOTOPOM MO3WIMH, (OpMHpOBAHUE EIUHBIX
HaIpaBJICHUI pa3pabaThIBAEMbIX BOIIPOCOB B paMKax TEMbI 3aHSTHUS U CO3/1a€TCs
U3 ayJAUTOpUM HA0Op TPyNN C pa3HbIMM MO3ULUAMH. 3aTeM — OpraHu3anus
KOMMYHHMKAIlUM  MEXJy CerMEHTaMu. OTOT IIar SBISIETCS  OCOOEHHO
3¢ (EKTUBHBIM, €CIIM 3aHATUE MTPOBOJUTCS C JOCTATOUYHO OOJIBIION ayAUTOPUEH: B
TOM CJIy4ya€ CETMEHTHUPOBAHUE IMPEIACTABISIET COOONM HMHCTPYMEHT IOBBIIICHUS
MHTEHCUBHOCTHU U 3(P(PEKTUBHOCTH KOMMYHHKAIINH );

3.3. VHTepakTUBHOE NO3UIIMOHUPOBAHUE BKIKOYAET YETHIPE IJTamna
WHTEPAKTUBHOIO NMO3UIIMOHUPOBAHUS:

1) BIsICHEHHE HaOOpa MO3ULIUKA ayAUTOPUH,

2) OCMBICIIEHHE OOILETO0 7151 TUX MO3ULIUNA COACPKAHNUA,

3) TEepeoCMBICIEHHE JTOr0 COAEP)KaHWSA W HANOJHEHUE €ro HOBBIM
CMBICIIOM,

4) popmupoBaHre HOBOro HaAOOpa MO3UIIMI HA OCHOBAaHUU HOBOT'O CMBICTIA.

4. BeiBoibl (pedaexcus).

Pednexcus HauMHaeTcss ¢ KOHLEHTPALMKA YYACTHUKOB HAa 3MOLIMOHAIBHOM
aCIeKTe, 4YyBCTBaX, KOTOPHIC HCIBITBIBAIIM YYAaCTHHKH B IIPOLIECCE 3aHATHS.
Bropoii aTam peduieKCMBHOTO aHain3a 3aHATHS — OIEHOYHBIA (OTHOIIICHUE
YYaCTHHUKOB K  COJEP)KAaTE€IbHOMY  acCHEKTy MHCIOJb30BAHHBIX  METOIUK,
aKTyaJlbHOCTU BBIOpaHHOW TeMmbl W Jp.). Peduiekcust 3axkanumBaercs OOIIMMHU
BBIBOJIaMH, KOTOPBIE JIEaeT MeJarornyeckKuii pabOTHUK.

[IpuMepHbIii IepedeHb BOMPOCOB AJIs TPOBEACHUS pedieKCuu:

— YTO MPOU3BEJIO HA Bac HauOoJIbLIEe BlIeYaTICHHE?

— YTO BaM IOMOTAJIO B IIPOLIECCE 3aHATHUS IS BBIIOJHEHHS 3a/JaHMs, a YTO
Menano?

— €CTb JIM YTO-1100, UTO YJIMBHIIO BaC B IIPOLIECCE 3aHATHSA?

— 4eM Bbl PYKOBOJICTBOBAJIUCH B MIPOLIECCE MPUHATHUS PELLICHHUS?

— YUUTBHIBAJIOCh JIM TPH COBEPIICHUH COOCTBEHHBIX [JEHCTBUII MHEHME
YYaCTHUKOB TPyIIIbI?

— Kak BbI OLIECHUBAETE CBOM JICMCTBUSA U ACUCTBUS IPyIIIbI?

— ecqii Obl BBl UTPAJi B 3Ty UTPY €lll€ pa3, YTOObI Bbl U3MEHWIH B MOJEIH
CBOET0 ITOBEACHUS?

NHuTtepakTuBHOE 00y4Y€HHE MO3BOJSET PEIIaTh OJHOBPEMEHHO HECKOJIBKO
3a/lay, IJIABHOM M3 KOTOPBIX SIBJIAETCS Pa3BUTHE KOMMYHUKATHUBHBIX YMEHHU U
HaBBIKOB. JlaHHOe 0Oy4yeHHME TIOMOraeT YCTAHOBJEHHIO 3MOLMOHAIBHBIX
KOHTAaKTOB MEXAY OOy4YarolmIMMHCs, OOeCHeunBaeT BOCIUTATEIbHYIO 3ajady,
MOCKOJIBKY TpHydYaeT paboTaTh B KOMAaHJE, MPUCTYIIUBATHCS K MHEHHIO CBOMX
KOJIIEr, 00ECIeUrnBaeT BBICOKYIO MOTHBALMIO, MPOYHOCTh 3HAHWUW, TBOPUECTBO U
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daHTa3no, KOMMYHUKAOEIbHOCTh, AKTUBHYIO >KM3HEHHYIO MMO3UIINIO, IIEHHOCTb
WHIWBUIYyIBHOCTH, CBOOOy CaMOBBIPOKCHHS, AaKIEHT Ha JICSITCIbHOCTS,
B3aMMOYBKECHHE W JIEMOKPATHYHOCTh. VICIOIB30BaHNEe WHTEPAKTHBHBIX (OPM B
mpoiecce OOy4eHMs, KaK IMOKAa3bIBACT MPAKTHKA, CHUMACT HEPBHYIO HATPY3Ky
oOydJaronmmxcs, JaeT BO3MOXXHOCTh MEHATh (OPMBI WX JICSITEIBHOCTH,
MEPEKITI0YaTh BHUMAHKUE HA Y3JIOBBIE BOMPOCHI TEMBI 3aHSATHH.

DTHKa eTaroruniyeckoro pabOTHUKA BKIIIOYACT CIICTYIOMNE MOMEHTHI:

— MeIaroruyeckuii paboOTHUK JOJDKEH CIOCOOCTBOBATH JIMYHOMY BKJIATY
oOydarommxcsst ¥ CBOOOJHOMY OOMEHY MHEHMSIMM TIpH TOJATOTOBKE K
MHTEPaKTUBHOMY O0yUEHHUIO;

— MEeIarornYecKuii pabOTHUK JOJIKEH OOCCIEUYHUTh APYKECKYI0 aTMochepy
JUTsT OOYYarOIIUXCS U TIPOSIBIIATH MOJIOKUTEIBHYIO M CTUMYJIMPYIOIIYIO OTBETHYIO
pEaKIuio;

— MeIaroruyeckuii paboTHUK JOJDKEH 00JerdyaTh MOJATOTOBKY 3aHSATHSIM, HO
HE JIOJDKEH caM MPUyMbIBaTh ApTYMEHTBI IIPU IUCKYCCUSIX;

— MeIaroruyeckuii paboTHUK JOJKEH MOAYEPKUBAThH OOpa3oBaTeNbHBIC, a
HE COPEBHOBATEIILHBIE IS 00YYaIOIIUXCS;

— MEeIarorTnYecKnii paOOTHHUK JIOJDKCH OOECTICUUTh OTHOIICHUS MEXKITY
co00it 1 00yJarOIIMMICS, OHU JOJIKHBI OCHOBBIBATHCS HA B3AMMHOM JIOBEPHH;

— MeIaroruyecKuii pabOTHUK JIOJKEH MPOBOLIMPOBATH MHTEPEC, 3aTparuBasi
3HAYMMBIE JJI1 00YyUaIomUXCs IPOOIEMBI;

— CTUMYJIMPOBATh UCCIEA0BATEIBCKYIO PadoTy;

— 3apaHee MOATOTOBUTH BOIPOCHI, KOTOPhIE MOXKHO OBLIO OBl CTaBUTh Ha
oOCy)XIEeHHEe TI0 XOJy 3aHsTHS, 4YTOObl HE JaTh TMOTacHYTh JUCKYCCHH,
00CYXIEHUIO;

— HE JIOMYCKaTh yX0/1a 3a paMKH 00CyK/1aeMO MPOOJIEMBI;

— o0ecneynTh IUPOKOE BOBIEYEHHE B PA3rOBOP KAaK MOXKHO OOJIBIIIETO
KOJIMYECTBA 00yYarOIIMXCs, a JIy4Ille — BCEX;

— HE OCTaBJIATh 0O€3 BHMUMaHHUS HU OJIHOTO HEBEPHOTO CYXXICHHWS, HO HE
JIaBaTh Cpa3dy e TMPaBUIBHBIM OTBET; K J3TOMY CJIEAyeT TOJIKII0YaTh
00y4Jaromuxcsi, CBOeBPEMEHHO OPTaHU3Ys UX KPUTHYECKYIO OIICHKY;

— HE TOPOIUTHCS CaMOMYy OTBEYaTh Ha BOMPOCHI, Kacarolluecs Marepuaia
3aHSTHS TaKue BOMPOCHI CJIEIyET MepeapecoBbIBATh ayAUTOPHUH;

— CIIEIUTh 3a TeM, YTOOBl OOBEKTOM KPUTHUKH SBJISIOCH MHEHHE, a HE
YYaCTHHK, BBIPA3UBIIUH €TO;

— MpOaHAIM3UPOBaTh W OICHUTHh NPOBEICHHOE 3aHSATHE, MOJBECTH HWTOTH,
pe3yabTaThl. {15 3TOro Ha/lo CONMOCTaBUThH CHOPMYJIMPOBAHHYIO B HAYaJIC 3aHATHS
IeJdb C TIOJYYCHHBIMH PE3yJbTaTaMH, CJejJaTh BBIBOJBI, BBIHECTH pEIICHUS,
OIICHUTH PE3YJIbTAThI, BEISIBUTH UX MOJIOKUTEIIbHBIC U OTPUIIATEIHHBIE CTOPOHBI;

— MOMOYh YYACTHHKAM 3aHSATHS NMPUATH K COTJIACOBAaHHOMY MHEHHIO, Y€ro
MOKHO JJOCTHYb ITyTEM BHHMATEIILHOTO BBICITYIIMBAHMS PA3JIMYHBIX TOJKOBAHUH,
MOWCKa 00X TEHACHIIUN JJIsl TPUHSITHS PEeIICHUM;

— MPUHATH TPYIIIOBOE pEIICHHWE COBMECTHO C ydacTHHKamu. [Ipu sTom
CJIeTyeT MOTYEPKHYTh BAXKHOCTh Pa3HOOOPA3HBIX IMO3UIINI ¥ ITOX0IOB;
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— B 3aKJIIOYUTEIIPHOM CJIOBE TOJABECTH TPYIIY K KOHCTPYKTHBHBIM
BBIBOJIaM, HMECIOIIM ITI03HABATEIIFHOE U MPAKTHICCKOE 3HAUCHUE;

— NOOUTHCS YYyBCTBA YJIOBJICTBOPCHHS Yy OOJIBIIMHCTBA YYaCTHUKOB, T.€.
noOyIaroapuTh BCEX OOYUYAIONIUMXCS 3a aKTUBHYIO padOTy, BBIACIUTH TEX, KTO
MIOMOT B PEIICHUH TIPOOJIEMBI;

— IOKa3aTh BBICOKHHM MPO(ECCHOHAIM3M, XOpOIllee 3HAHHE MaTepHalia B
pamMKax y4eOHOW MpOoTpaMMEl;

— o0nagaTh pevYeBOil KylIbTypOl U, B YaCTHOCTH, CBOOOIHBIM M T'PAMOTHBIM
BIIaJICHHEM IIPO(PECCHOHATLHON TEPMUHOIOTHEH;

— OPOSIBJIATh KOMMYHHUKAOEIIBHOCTh, a TOYHEE — KOMMYHHUKATHUBHBIC
YMEHHS, TTO3BOJISIONINE MeAarorndyeckoMy pabOTHUKY HAWTH MOAXOJ K KaXaoMy
oOyyJaromemycsi, 3aMHTEPECOBAaHHO W BHHMMATEJIbHO BBICIYIIATh KaXXJIOr0, OBITh
€CTEeCTBEHHBIM, HAWTH HEOOXOJMMBIE METOJbI BO3JCHCTBHS Ha OOYydYaroIIUXCH,
MIPOSIBUTH TPEOOBATEIILHOCTh, COOJII0/Iast PU 3TOM I1€IarOTHYECKUN TaKT;

— o0ecneunTh OBICTPOTY PEaKIUU;

— CIIOCOOHOCTH JIUJIUPOBATH;

— YMETh BECTH JIUAJIOT;

— UMETh  INPOTHOCTHYECCKHE  CIOCOOHOCTH, IIO3BOJISIONIHME  3apaHee
IPEAYCMOTPETh BCE TPYAHOCTH B YCBOCHHH MaTepHalia, a TAKXKe CIIPOTHO3UPOBATh
XOJ W pe3yNbTaThl IIECJarOTHUYCCKOTO BO3JICHUCTBHUS, MPECABUACTH IIOCICACTBHUS
CBOHX JICHCTBUI;

— YMETb BJIaJIeTh COOOi;

— YMETb OBITh OOBEKTHUBHBIM.

2.1.3. MeToanueckue peKOMEHIAIMHU 10 KOHTPOJIKO YCIIEBAEMOCTH
2.1.3.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH

Texyumii KOHTPOIb YPOBHSI OCBOCHHS COJAEPKAHUS TUCLMIUIUHBI (MOYJISA)
PEKOMEHyeTCsl MPOBOJUTH B XOJI€ BCEX BHUAOB YYEOHBIX 3aHATUH METOJaMHU
KOHTPOJIS, IPETyCMOTPEHHBIMU paboyeil MporpaMMon JUCHUIUIMHBI (MOTYJIS).

KadecTBO mNHCBMEHHBIX pabOT OLICHUBAETCA UCXOJsS U3 TOro, Kak
oOyuJarormecs:

1. BeiOpanru u wucnonp3oBaa GOpMy H  CTHIb  HM3JI0KEHUS,
COOTBETCTBYIOIIUE IEJISIM U COAEPKAHUIO TUCIUIUIUHBI (MO JIS);

2. IlpuMeHUIN CBA3AHHYIO C TEMOW HH(pOPMAIUIO, UCIIONIB3YsS HPU 3TOM
MOHSATUIHBIN armapaT B COOTBETCTBYIONICH 00J1acTH;

3. IlpeactaBuwiivd CTPYKTYpUPOBAHHBIM W TPaMOTHO HANKMCAHHBIA TEKCT,
MMEKIINUN CBA3HOE COJIEPKAHUE.

BuyTtpucemectpoBasi  arrectauus  sABISETCS  00s13aTenbHOM  (popMmoit
TEKYILIEro KOHTPOJIA YCIEBAEMOCTH OOydYaroluxcsi O4HOW (opmMbl OOydeHHUs U
HEOTHhEMJIEMOM YacTbl0 00pa30BATENILHOIO IMpoliecca M MPOBOAMUTCS C IIEJbIO
MOJIBEICHUSI MTOTOB TEKyIled ycmeBaeMOocTH oOydarommxcsa WHetutryta o
(bunuanos.
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IIpoBeneHne BHYTPHCEMECTPOBOM aTTeCTalMU IO JUCUUIUIMHE (MOIYJIIO)
peryiampyercs J0KaJIbHbIM HOPMAaTUBHBIM akKTOM MHCTHUTYTA.

Pe3ynbrarel BHYTPUCEMECTPOBOM AaTTECTALMM MO AUCIUIUIMHE (MOJYJIIO)
BBICTABIIAIOTCS TMENAarori4eckuM paOOTHUKOM B AaTTECTAIMOHHYIO BEIOMOCTh
(cuctemMa OUEHKM 3HAaHUW B NEPUOJ] BHYTPHUCEMECTPOBOM aTTECTallUM —
«aTTECTOBAHY», HE aTTECTOBAHY).

3anuch «aTTECTOBAH» B ATTECTALMOHHYIO BEOMOCTb BHOCHUTCS B CIIydasX,
€ClIi MIPOJEMOHCTPUPOBAHHBIE OOYYAIOIIMMCSl 3HAHUSA COOTBETCTBYIOT OLIEHKAM:
«OTJIMYHO», «XOpOIIO», «YyIOBIETBOPUTEIBHO». 3alUCh «HE AaTTECTOBAaH» B
aTTECTALMOHHYIO BEIOMOCTb BHOCHUTCS B Cllydae, €CiIM IPOJAEMOHCTPUPOBAHHBIC
00y4aroluMCsl 3HaHUS COOTBETCTBYIOT OLICHKE «HEYIOBJIETBOPUTEIBHO», B TOM
Yyciie B CIy4yae CHUCTEMAaTHYECKOM HESBKM OOYyYalolerocss Ha 3aHATUS NpHU
OTCYTCTBHUH YBAXUTEJIBHBIX IIPUUHH.

2.1.3.2. IlpomexxyTouHast aTTeCcTalus

K mnpoMexyTouHoi arTecTtaluu AOMYyCKaloTCs OOydYaroluecs, YCIEIIHO
BBITIOJTHUBIIIME BCE BHJIbl OTYETHOCTH, NPEAYCMOTPEHHBIE pabodeil mporpaMMmon
JUCUMIUIMHBL  (MOIyJisl). B Xxome NpOMEXyTOYHOM aTTecTalud MpOBEpSIETCS
CTEMICHb YCBOCHMS MaTepuasa, YMEHUE TBOPUYECKU W TMOCIEAO0BATEIbHO, YETKO U
KpaTKO OTB€YaTh Ha IOCTABICHHBIE BOIPOCHI, JI€JIaTh KOHKPETHBIE BBIBOJBI U
dbopmynupoBaTh OOOCHOBaHHBIC MpemsioKeHUs. MToroBas oleHkKa OXBaThIBACT
MIPOBEPKY JOCTUKEHUS BCEX 3asIBJICHHBIX 1I€JIeH U3yUeHUS AUCIUILUIUHBI (MOTYJIs)
U TIPOBOJUTCS VISl KOHTPOJIS YPOBHS IMOHUMAaHUS O0YUYaIOIIUMHUCS CBS3EH MEXKIY
Pa3JIMYHBIMHU €€ 3JIEMEHTaMHU.

B xozme mnpoMeXyTOUHOW arTecTaluy aKUEHT JEJIAeTCA Ha IPOBEPKY
CroCOOHOCTEM 00yYarommxcsi K TBOPYECKOMY MBIIIJICHUIO U HUCMOJIb30BAHUIO
MOHATUMHOTO anmapaTa JUCHUIUIMHBL (MOJYJs) B pelIeHuHd MpodecCHOoHaTbHBIX
3aJ1a4y M0 COOTBETCTBYIOIIEMY HAMPABIECHUIO MOJATOTOBKH.

2.2. Metoauueckue yka3aHus 00y4arouuMest

2.2.1. MeToan4eckue peKOMEH 1AM 110 BBIMOJIHEHUIO CAMOCTOSITETbHOM
paboThI O0YYarOIIUXCS:

CP xak Buj IeSATEIbHOCTH OOyYarOIIMXcsS MHOTorpaHHa. B kauectBe dopm
CP npu u3yyeHun JUCUUIUIUHBI (MOAYJISA) IPEIIaratoTCs:

- OTpOC;

- IOKJIaJI, COOOILEHHUE.

3amaun CP:

- oOpeTeHHEe HaABBIKOB CaMOCTOSATEJIbHOW HAyYHO-HUCCIIEI0OBATEIbCKON
paboThl HA OCHOBAaHMM aHajlv3a TEKCTOB JIUTEPATypPHBIX MCTOYHUKOB U
MIPUMEHEHUS Pa3JINYHBIX METOJIOB UCCIICIOBAHUS;

- BBIpAa0OTKAa YMEHHUS CaMOCTOATEIIBHO W KPUTHUYECKH TMOJIXOJUTh K
HM3y4yaeMOMY MaTepuay.
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Texnonorus CP nomxHa oOecrieunBaTh OBJIAJICHUE 3HAHUSIMU, 3aKPEIIJICHUE
Y CUCTEMATHU3ALMIO 3HAHUI, (POPMUPOBAHNE YMEHUI U HABBIKOB.

2.2.2. PekomeHaanuu 1o padboTe ¢ HAy4yHOU U yueOHOM TuTepaTypon

Pabota ¢ yueOHOI 1 HayyHOW AUTEpaTypoi siBisieTcs riaaBHou ¢opmoit CP
¥ HeoOXOoJIMMa MpH MOATOTOBKE K YYEOHBIM 3aHATHSIM MO AUCLUUILIIHHE (MOIYIIIO).
Ona BriIIO4YaeT OpopabOTKy  JIEKUMOHHOIO  MaTepuaiga —  U3y4YEHHE
PEKOMEHIOBAaHHBIX HCTOYHUKOB U JINTEPATYPhI MO TEMATUKE JICKITUH.

KoHcnekT nekiuu ToJKeH conaepkaTh pedepaTHBHYIO 3alMCh OCHOBHBIX
BOIIPOCOB JICKIIUU, MPEIJIOKEHHBIX MEIarorn4eCKUM paOOTHUKOM cxeM (TIpH UX
JIEMOHCTPAILIMH), OCHOBHBIX MCTOYHUKOB U JIUTEPATyphl MO TeMaM, BBIBOJBI IO
Ka)X70My Borpocy. KOHCHIEKT 0JKeH ObITh BBINOJHEH B OTIACIBHON TETPaAH IO
npeamMeTy. OH IODKeH OBITh aKKypaTHBIM, XOPOIIO YUTAaeMbIM, HE COIEP)KAaTh HE
OTHOCSIIYIOCS K TeMe HH(POPMAIUIO WA PUCYHKH.

KoHcnekTsl Hay4HOW JMTEpaTypbl IIPU CaMOCTOSITEIBHOM NOATOTOBKE K
3aHATUSAM JIOJDKHBI OBITH BBITIOJIHEHBI TaKXKe aKKypaTHO, COJAEP>KaTh OTBETHI Ha
Ka)KIbI{ TTOCTABICHHBINM B TEME BOIIPOC, UMETh CCHUIKY Ha UCTOYHHUK WH(GOPMALIUU
C 00s3aTeNbHBIM yKa3aHHWEM aBTOpa, Ha3BaHUS M TOAAa U3JAHUS HCIOJIb3yeMOM
HayyHOW JHUTepaTyphl. KOHCHEKT MOXeT OBITh OMOPHBIM (COAEpKaTh JIMIIb
OCHOBHBIE KJIIOUEBBIE MO3UIIMU), HO MIPH 3TOM MO3BOJIAIOIIMM J1aTh MOJIHBIA OTBET
10 BOTMIPOCY, MOKET ObITh MOJIPOOHBIM.

OObeM KOHCIIEKTa oIpeAensercs caMuM oOyuarommumcs. B mponecce
paboThI ¢ y4eOHOM U HAYYHOU JIUTEPATypOil 00yJarOIIHIICS MOXKET:

- JIefaTh 3alKCH 10 X0y YTEHHsI B BUE MPOCTOrO WM Pa3BepHYTOro IIaHa
(cozmaBaTh epeYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOUHHUKE);

- COCTaBJIATh TE3UCHl (IMTUPOBAaHUE HAMOOJIEe BaXKHBIX MECT CTaThU WIIH
MOHOTpaduu, KOPOTKOE U3JIOKEHNE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTh AaHHOTALMU (KpaTKkoe 0000I1IeHHEe OCHOBHBIX BOIIPOCOB PabOThI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIE TE€3UCHI).

PaGoty ¢ nuTepaTypod cleAyeT HauyMHATHL C aHajlui3a OCHOBHOM U
JIOTIOTHUTEIBHON JUTEPATYphl, yU4EOHO-METOIUYECKIX H3IaHUSX HEOOXOIUMBIX
JUTSL U3yYEHHSI TUCUUTIITMHBI (MOIYJIs).

Heo0OxoaumMo oTMETUTH, 4TO paboTa ¢ JIUTEpaTypoil HE TOIBKO MOJIE3HA KaK
cpelncTtBo Oosiee TIIyOOKOTO M3yYeHHUs JTHO00M JUCHUIUIMHBL (MOAyJsl), HO U
SBIISIETCS. HEOTHEMJIEMOM YacThIO MPO(PECCHOHATBHON AESITENLHOCTH OyIyIIero
BBIITYCKHHKA.

2.2.3. Meroanueckre peKOMEHIAlUK 00YUYaIoIMCS 110 TUTAHUPOBAHUIO U
OpTaHU3aINHA U3YUYCHUS TUCITUTIIMHBI (MOTYJIs)

MHOro4HCIICHHBIE HUCCIEOBaHUs  OMJPKETa BpPEMEHH OO0ydaroluxcs
MOKA3bIBAIOT, YTO JUISI OBJQJACHUS BCEMHU JUCHUIUIMHAMH  (MOIYJISIMH),
M3y4yaeMbIMH B TEUCHHE CEMECTpa, 00ydaroneMycs He00X0IUMO CaMOCTOSATEIIBHO
3aHUMAaThCs 4-5 4. exeqHeBHO. OCOOEHHO BaKHO BBIPAOOTATh CBOM COOCTBEHHBIN
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CTWIb B pabOTe, YCTAHOBUTh PaBHOMEPHBIA PUTM Ha Bech cemectp. [lox purmom
MOHMMAETCsl €KeAHEBHasi padoTa MPUONM3UTENHFHO B OJHU M T€ K€ Yachl, MPHU
1EJIeCO00Pa3HOCTH YepeZOBaHUsS €€ C MepepbiBaMHu s oTnabixa. [lpaBuiibHO
OpraHU30BaHHbIM,  pasyMHbId  peXHUM  pabOTbl  OOECHEYUT  BBICOKYIO
3¢ (HeKTUBHOCTH 0€3 CYIIECTBEHHBIX MEPETPY3OK.

N3ydenne ar0060M AMCHUTUIMHBI (MOAYJIS) CIeAyeT HAYUHATh ¢ POpPabOTKU
paboueil mporpaMmbl JUCHUILUIMHBL (MOAYJISI), 0CO0O0€ BHUMAHUE, YIS UEIsIM U
3ajlayaM, CTPYKTYpe U COACP>KAHUIO TUCUUILITUHBI (MOIYJIs).

[Ipu moAroTOBKE K 3aHATUSM OOYyYaloOlIUWCA JODKEH MPOCMOTPETh
KOHCIIEKTBl  JICKI[MH, PEKOMEHJIOBAaHHYIO JIUTEpaTypy MO JaHHOW TeMe,
MOJATOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BOIPOCHI.

VYcnenrHoe u3yueHue J1r0o6oro Kypca TpedyeT oT 00ydarommxcsl MOCEIIeHUs
JICKIIUM, aKTUBHOW pabOThl Ha TMPAKTUYECKUX 3aHSATHAX, BBIIOJIHEHHUS BCEX
y4eOHBIX 3aJaHuil MeAaroruyeckoro padOTHHKA, O3HAKOMJIEHUS C OCHOBHOW WU
JIOTIOJTHUTEIIbHOM JTUTEPATYPOH.

B mporecce nEKIMOHHOTO 3aHATUS OOYYaIOIIMICS JOJKEH BBIICIATH
Ba)KHbIE MOMEHTBI, BBIBOJIbI, AHAJIIM3UPOBATH OCHOBHBIE MOJIOXKeHUsA. Eciu npu
U3JIO)KEHUM MaTepuaia IeJarOTMYeCKUM paOOTHUKOB CO3/laHa MIpoOiemMHas
CUTYalMsl, HEOOXOAMMO TBITAThCS MPEAyrafaTh NaJbHEHIINI X0 PacCyKICHUM.
OT0 CcmocoOCTBYET Jy4ylleMy YCBOEHHIO MaTephalia JEeKUUW U o0Jeryaer
3alIOMUHAHUE OTJEIbHBIX BBIBOJOB.

Jis  Oojlee NPOYHOIO  YCBOGHMSI 3HAHUM  JIEKIMIO  HEOOXOAMMO
KOHCIIEKTUPOBAaTh. 3alUCh JEKUMU — OJHA U3 (popM paboThl OOyuarolmmxcs,
TpeOyIomass HaBBIKOB W YMEHMsI KpPaTKO, CXEMAaTH4YHO, IIOCJIEIOBATEILHO U
JOTUYHO  (DUKCHUPOBATH  OCHOBHBIC  IIOJIOKCHHS, BBIBOABI,  000OIIEHHS,
dopmynpoBku. B mporecce sekuuu peKOMEHIYeTCs KOHCIEKTHPOBATh TOJBKO
caMoe Ba)XXHO€ B paccMaTpuBaeMoill Teme: (OPMYJIHMPOBKH ONpENEICHUN MU
KJaccu(ukanuy, BBIBOABI W TO, YTO CTAapaercs BBIAEHUTH JieKTop. KymnbTypa
3aMKMCH JIEKIMU — OJWH M3 BaXXHEHWIIMX (PAKTOPOB YCHEIIHOINO M TBOPYECKOTO
oByasieHud 3HaHusAMU. [Tocnenyromas padota HaJ TEKCTOM JIEKIIMU aKTyalIu3upyeT
B MIAMSATH €€ COJIepKaHuE, O3BOJISIET Pa3BUBATh AHAJTUTUYECKOE MBILIUICHHE.

[Iponiecc n3ydeHus AUCHUILIIMH (MOayJiel) y4eOHOro MiiaHa, KaK MpaBuilo,
MpeAnosaraeT HaJu4uue NPaKTHUYEeCKUX U/ UM 1a00paTOPHBIX 3aHITHIM.

2.2.4. Meronuueckne peKOMEH IalliU 0 MOTOTOBKE 00YyUaroImuXcsl K
KOHTaKTHOU paboTe MpH MPOBEICHUHN YUSOHBIX 3aHITHI MO JUCITUTUIINHE

(Momyt0)

2.2.4.1. Metoauuecke peKOMEHIalKU 10 MOATOTOBKE 00YyYaIOIIUXCS K
JEKUUAM

[ToaroroBka 0O0y4arOMMXCs K JEKIUSAM MpeIoaraeT:
- paboTy ¢ UMEIOIUMUCS KOHCTIEKTaMU JICKIIH;
- YTEHUE OCHOBHOW W JOITOJHUTEIIBHOM JINTEPATYPHI.
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PaboTy ¢ KOHCIIEKTOM JIEKIIMH Jy4llle HaYMHATh C IPOCMOTPA KOHCIEKTa B
TOT € JEHb II0CIE 3aHATHA W BBIACICHUS MAaTephalla KOHCIEKTa, KOTOPbIN
BBI3bIBACT 3aTpyJHEHHsS g moHuMaHus. HeoOxomumMo HaWTH OTBETHl Ha
3aTPYJHUTENIBHBIE BOIIPOCHI, HCHOJIb3Ysl PEKOMEHIyeMylo Jureparypy. Ecmm
CaMOCTOSITENIEHO HE YJaJIOCh pa30o0paThes B MaTepuaie, chopMyupyiiTe BOIpochl
¥ o0paTUTeCh 3a MOMOIIBIO K MEJarornyeckoMy pabOTHUKY Ha KOHCYJIbTAllMHA WU
Onvkaiimeil nekuuu. PerysisipHo oTBoaMTE BpeMs ISl MOBTOPEHHS MPOMIEHHOTO
MaTepuaia, IpOBEpss CBOM 3HAHUSA, YMEHHMS M HaBBIKM I10 KOHTPOJIBHBIM
BOIIPOCAM.

OneIT 1NOKa3bIBae€T, 4YTO TOJBKO MHOIOpa3oBas, IUIAHOMEpHas U
LeJICHallpaBIeHHass 00pa0oTKa JIEKIIMOHHOIO Marepuaja OOECHeunBaeT €ro
HAJIeKHOE 3aKpEIUICHUE B JTOJTOBPEMEHHOM naMsATH 4ernoBeka. IIpeaceccuoHHbIN
HITYPM HENpPOAYKTHBEH, MaTepuall 3aloMUHaeTcss HeHagoiro. HeoOxomum
CUCTEMATUYECKHUN TPy B TEYEHUE BCETO CEMECTPA.

2.2.4.2. MeTtoauueckue peKOMEHIAINH 10 MOJATOTOBKE 00yJaroOUXCcs K
MPAKTUYECKAM 3aHATUSIM

[TpakTrueckue 3aHATHS TPEICTABIAIOT 0COO0YI0 (hOPMY COUYETaHUS TCOPHH U
MpakTUKH. VX Ha3HaUYeHHE — yIIIyOJIeHHE MPOpabOTKHA TEOPETHUECKOTO MaTepuasa
JUCHUTUIMHBL (MOMYJIs) MyTeM perylispHoil u maHomepHodt CP Ha mpoTshkeHun
BCEr0 TMepuoja U3y4YeHUs JUCHUIUIMHBL (Moay:si). [Iporecc moaroroBku K
MPAKTUYECKUM 3aHATUSIM BKJIIOYACT U3YYEHHUE HOPMATHBHBIX JIOKYMEHTOB,
00s3aTENIBHON U JOTIOTHUTEIBHON JTUTEPATYPhI IO pACCMAaTPUBAEMOMY BOTIPOCY.

[IpakTuueckre  3aHATHS ~ Pa3BUBAIOT Yy  OOYYAIOIIMXCS ~ HAaBBIKH
CaMOCTOATENLHOM pabOThI MO PEIICHUI0 KOHKPETHBIX 3a/1a4.

I[Ipy  momroroBKE K  MPAKTUYECKUM  3aHATHAM  OOYYaOIIUMCS
PEKOMEHIYeTCs: BHUMATEIBLHO O3HAKOMHUTHCA C TEMAaTUKOW MPaKTHUYECKOTO
3aHATHS; WM3YYUTh KOHCIEKT JICKIIMU 110 TEeME, H3YYHTh PEKOMEHIOBAHHYIO
JUTEPATYPY; COCTABUTH KPATKUW TUTAH OTBETA HA KAKIBIK BOMPOC MPAKTUIECKOTO
3aHITHS; €CITU BCTPETATCS HE3HAKOMBIC TEPMHHBI, 005S3aTEIbHO OOpaTUTHCA K
CJI0Bapio U 3a)MKCUPOBATH UX B KOHCIIEKTE.

2.2.5. MeToanyeckue peKOMEH 1Al 10 COCTaBJICHUIO TIaHa

[Iman — 93TO cCcXeMaTW4YecKH 3alucaHHash COBOKYIHOCTbh KOPOTKO
c(opMyJIMPOBAHHBIX MBbICIEH-3arojoBKkoB. [1o GopMe uneHeHHs U 3amMChHIBaHUS
IUTaHBI MOTYT OBITH MOAPA3JEICHbl Ha MPOCTbIe U CiOoXHbIE. CIOXKHBIA IJIaH B
OTJIMYKE OT MPOCTOTO MMEET €lle M MOJMYHKTHI, KOTOPbIE NETATM3UPYIOT WIH
Pa3BACHSIOT CO/ICP)KaHNE YaCTeH, OCHOBHBIX MyHKTOB. [11aH MOXkeT OBIThH 3amucan
B BUJIE CXEMBI, OTPAXKAIOIIEH B3aMMOCBS3b MOJOKEHHH.

[Inan mnpencraBiaser coOOM HE3aBUCUMYIO, CaMOCTOATENbHYIO (opmy
3anucH Onarofaps psay AOCTOMHCTB:

- KpPaTKOCTh 3allMCH, YTO IMO3BOJISIET CPABHHUTEIHHO JIETKO TMepeAeibIBaTh
€r0, COBEPILICHCTBYI KaK IO CyIIECTBY, Tak U 1o (opme;
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-  HalVSIIHOCTh M 0003PUMOCTb, MPOSBISIONIMECS B  BO3MOXKHOCTH
MOCJIEOBATEIBHO U3JI0KUTh MaTEPHAL;

- BKIIIOYEHHOCTh DJIEMEHTOB, CBHUACTEIBCTBYIOIHMX 00 0000menun
COJICp’KaHMsI TMPOU3BENICHUS, YTO TMO3BOJUT B JajJbHEHIIEM pa3BUTh 3THU
MIOJIO’KEHUS B TE3MCaX, KOHCIEKTaX, pedeparax.

[Ipu cocTaBieHNH CIOKHOTO TJIAHA UCTIONB3YIOT JIBa CIIOco0a padOThI:

1) pa3pabarbiBatoT OAPOOHBIN MPOCTOM IJIaH, a Jajiee Mpeodpa3yroT ero B
CIIOXHBIM, TPYNIUPYS] YaCTU IYHKTOB MO OOIIMMH JJii HUX 3arojIOBKaMH
(OCHOBHBIMU ITYHKTaMU CJIOKHOTO IUIaHA);

2) COCTaBISIIOT KpAaTKUW MPOCTOM IUIaH M 3aTe€M, BHOBb YWTas TEKCT,
npeoOpa3yioT €ro B CIOXKHBINA, MOABICKUBAS ACTAIU3UPYIOIIME MyHKTh. BTopoi
nyTh TpeOdyeT OOJbIIMX 3aTpaT BpEeMEHM U TOpUeMIIeM JIHUIIb  [pU
IPOJIOJKUTEILHOM, 3apaHee 3arIaHupOBAaHHOM padoTe.

2.2.6. MeToan4yeckue peKOMEHIAIUU 110 COCTABJIECHUIO KOHCIIEKTa

KoHCIeKT — 3T0 yHUBEpCalbHBIA JOKYMEHT, KOTOPBIM JOJKEH OBITh
IIOHSATEH HE TOJBKO €ro aBTOpPYy, HO W JAPYTHUM JIFOASAM, 3HAKOMSIIMMCS C HUM.
[To3TOMy K KOHCIIEKTaM MOKHO C YCIIEXOM OOpaliaTrhbCsl 4epe3 HECKOJbKO (MM
MHOT0) JIET Nocyie UX HanucaHus. OCHOBHOE TpeOOBaHUE K KOHCIIEKTY OTPa)XKeHO
yXKE€ B €ro OIpEeNeIeHUM — «CUCTEMAaTH4YeCKas, JIOTUYECKU CBA3HAs 3alllCh,
OTpaXKarolas CyTb TEKCTa».

B ommune OT Te3uCOB, COAEpKAIIMX TOJBKO OCHOBHBIE IIOJIOXKECHUS,
KOHCIEKThl TPU 00s3aTEeIbHOW KPaTKOCTU cojepxaT (pakThl U JOKa3aTeNIbCTBa,
IPUMEPBI U WILTIOCTPALIUU.

[Ipexxne ueM HavyaTh KOHCHEKTUPOBATh HEOOXOAUMO YSICHUTh OCOOCHHOCTH
M OTIMYMAS Pa3HbIX BHJIOB KOHCHEKTOB. KOHCHIEKTBI MOMXHO YCIOBHO
MOAPA3AEIUTH HA HECKOJIBKO BUJIOB.

BonpocHO-0TBETHBIN KOHCIIEKT. DTO OJIUH U3 CAMBIX TPOCTHIX BUJIOB IJIaHA-
KOHCIeKTa. Ha MyHKTHI 1aHa, BBIPAKEHHBIE B BOIIPOCHUTENBHON (hopme, AaroTcs
TOYHBIE OTBETHI.

Orarbl paboThlI:

1) cocTaBbTe MJIaH MPOYUTAHHOTO TEKCTA,

2) chopmynupyiTe Kaxabplid MyHKT TUTaHa B BUJE BOMPOCA;

3) 3anmummTe OTBETHI HA MOCTaBJICHHBIE BOIIPOCHI.

Tesucubiii  koHcmekT. IlpencraBmser  coOoit  CKaTbli  mepeckas
OPOYUTAHHOTO WM YCIHBIIIAHHOTO. Takoil KOHCIEKT OBICTPO COCTABIAETCA U
3alIOMUHAETCS; YUUT BBIOMPATH TJIABHOE, YETKO U JIOTUYHO M3J1araTh MBICIH, J1aeT
BO3MOKHOCTb YCBOMTBb MaTe€pHall €11e B IIPOLECCE €0 U3yUECHUS.

Orarbl paboThI:

1) cocTaBbTe MJIaH MPOYUTAHHOTO TEKCTA,

2) chopmynupyiTe KpaTKO M JOKa3aTeJIbHO Ka)/bld MYHKT IJIaHA B BUJE
Te3uca, BbIOepUTe pazyMHyo U 3(h(PpexkTuBHYI0 (POpMy 3anucH;

3) 3anuimTe Te3ucC.
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[{uTaTHBI KOHCIEKT. ITO KOHCIEKT, CO3JaHHbIA U3 OTPHIBKOB MOJIMHHUKA
— uutar. I[lpm >TOM UMUTATBI JOJKHBI OBITH CBSI3aHBI JAPYr C JAPYIOM IIEMbIO
JIOTUYECKUX NIEPEXOI0B.

[{uTaTHBI KOHCIIEKT — MPEKPACHBINM MCTOYHUK JIOCIOBHBIX BBICKA3bIBAHUU
aBTOpa, a TaKXe MPUBOAUMBIX UM (pakToB. OH MOMOXKET OMPEACITUThH JIOKHOCTh
MOJIOKEHU aBTOpa WM BBISIBUTH CIHOPHBIE MOMEHTBI, KOTOPBIE€ 3HAYUTEIHLHO
TpyJIHEe HAWTH 10 Mepecka3zy — CBOOOTHOMY KOHCIICKTY.

Orarbl paboThlI:

1) mpouuTaiiTe TEKCT, OTMETHTE B HEM OCHOBHOE COJIEp’KaHUE, TIJIaBHbIC
MBICJIU, BBIICJIUTE T€ LIUTAThL, KOTOPHIE BOM AYT B KOHCIIEKT;

2) Monb3ysCh MpaBUIaMU COKPAILIEHUS LIUTAT, BbI MUIIIUTE UX B TETPA/b;

3) NpoUYTUTE HAITUCAHHBIN TEKCT, CBEPHTE €r0 C OPUTHHAIIOM;

4) cnenaiite oOITUI BBHIBOJI.

CBOOOIHBIN  (XYIOKECTBEHHBIM) KOHCIEKT. OTOT BHJ  KOHCIIEKTa
MPECTABISAECT COOOM cOYeTaHUE BBIMUCOK, IIUTAT, T€3UCOB. CBOOOIHBINA KOHCIEKT
TpeOyeT yMEHHUSI CaMOCTOSITEIbHO YETKO M KpaTko (HOpMyIupoBaTh OCHOBHBIC
MTOJIOKEHHS.

Orarbl paboThI:

1) paboTas ¢ UCTOUHUKAMU, U3YUYHUTE UX U ITTyOOKO OCMBICIIUTE;

2) chenaiTe HEOOXOAUMBIEC BBIITUCKA OCHOBHBIX MBICIICH, ITUTAT, COCTABbTE
TE3UCHI;

3) wucnonb3ys MOJATOTOBIEHHBIM MaTepuasl, CPOpPMYIUPYHTE OCHOBHBIC
MOJIOKEHHUS TIO TEME.

TemaTnueckuii KOHCHEKT. DTO KOHCHEKT OTBETAa HAa MOCTABJIECHHBIA BOIPOC
WIM KOHCIEKT Yy4yeOHoro warepuana TeMbl. CocTaBlieHHE TEMaTUYECKOTO
KOHCIIEKTa y4HUT paboTaTh HAJl TEMOMW, BCECTOPOHHE OOJyMbIBas €€, aHATU3UPYs
pa3JIMuHbIEC TOUYKU 3PCHUS HA OJMH U TOT K€ BOIMPOC.

Bosnbiryto mosib3y NpW COCTaBIECHWU TEMATHYECKOTO KOHCIEKTa MOXKHO
U3BJI€Yh U3 paldoyero Karajaora, KapTOTEKH, HAKOHEI, paHee COCTaBJICHHBIX
KOHCIIEKTOB, IPYTUX 3alUCEH.

MOXHO HCHOJB30BaTh TaK Ha3bIBa€MbId OO30pHBIA  TEMAaTUYECKHIA
KOHCHEKT. B 3TOM ciydae cocTaBisieTcsl TeMaTUUeCKU 0030p Ha OMpeeeHHYIO
TEMY C UCTIOJIb30BAHUEM OJTHOTO WJIM HECKOJIbKUX MCTOYHUKOB.

K  oO3opHomMy TemMaTH4eCKOMY KOHCIEKTY MOXHO OTHECTH H
XPOHOJIOTHYECKUNA KOHCIEKT, B KOTOPOM 3alHCh MOJYMHEHA MOCTPOCHHUIO B
MOPSIJIKE TIOCTIE0BATEIIBHOCTH COOBITHH.

Orarbl paboTHI:

1) u3ydnTe HECKOJIBKO UCTOUYHUKOB U CEIalTe U3 HUX BHIOOPKY MaTepuaia
10 ONPEJIEICHHON TEME WIIH XPOHOJIOTHH;

2) MbIcIeHHO 0()OpMHTE MPOUYUTAHHBIN MaTepHall B (popme 1uiana;

3) MOAB3YyACh DJTUM IIJIAHOM, KOPOTKO, CBOUMHU CIIOBAMH H3JI0XKHUTE
OCO3HAHHBIM MaTepual;

4) cocTaBbTE€ TEpPEYEHb OCHOBHBIX MBICIEH, COJEPKAIIUXCS B TEKCTE, B
dbopme mpocToro miaHa.
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OO6mue TpeOoBaHUS KO BCEM BHJAM KOHCIIEKTOB: CHCTEMHOCTh W
JOTUYHOCTh  WBJIOKCHHWS ~ Marepuana, KpaTKOCTh, yOEIUTEeTHbHOCTh U
JI0Ka3aTEIbHOCTD.

[Ipuctymass K KOHCIEKTHPOBAHUIO BHUMATEIHHO MPOYUTAUTE TEKCT,
OTMEThTE B HEM HE3HAKOMBIE BaM TEPMUHBI, TMOHSTHSA, HE COBCEM TOHSATHHIE
TIOJIOKEHUS, a TAK)KE MMEHA, JTAThI.

BriOepute BU KOHCHIEKTA, KOTOPBIM Hanbomee 11e1ecoo0pa3eH UMEHHO st
OCYIIECTBIICHUS CTOSIICH miepel BaMu 3aaa4du. [lo3HakOMbTECH C ATamaMu paboThI
HaJ KOHCIIEKTOM M MPHUCTYIMAalWTe K WX MPaKTUYECKOMY BoIuIOlIeHHo. [lepen Tem
KakK cliaTh pabOTy MeaarornieckoMy paOOTHUKY, IPOYHTANWTE KOHCICKT €Ile pas,
npu HeoOXoUMOCTH AopaboTaiiTe ero.

2.2.7. TpeGoBaHMS K IMOATOTOBKE JOKJIAIa

Hoxnan - Bua CP, koropblii crnocoOCTByeT (OPMUPOBAHHIO HABBIKOB
UCCJIEIOBATENBCKOW padOThl, paclIMpsieT MO3HABATEIbHBIM HHTEpPEC, MPUYy4YaeT
KPUTHYECKH MBICIIUTH.

[Ipu HanKMcaHuu AOKIIAIa MO 3aJaHHON T€ME COCTaBIIAIOT IJIaH, NOAOUPAIOT
OCHOBHBIE MCTOYHUKH. B mpoiecce pabOThl ¢ UCTOYHHMKAMHU CHCTEMATHU3UPYIOT
MOJIyYeHHbIE CBEACHMS, JENa0T BBIBOABI U 0000meHus. K qokmnany mo kpymnHou
TEME MOTYT, TPUBJIEKATbCS HECKOJBKO OOYyYarolmMXcs, MEXAy KOTOPhIMU
pacIpenesFoTCs BOIPOCHI BBICTYIUICHUS.

OTnUYUTENbHBIMY IPU3HAKAMHU JJOKJIAJA SIBIISIFOTCS:

- iepeiada B ycTHOM GopMme nndopmaruy;

- MyOJIMYHBIN XapaKTep BbICTYIUICHUS;

- CTHJIEBAst OAHOPOIHOCTD JOKIAa;

- yeTkue (POpMyJIMPOBKU U COTPYAHUUECTBO JOKIAAUYUKA U ayAUTOPUU;

- YMEHHE B C)KAaTOH (POpME MU3JI0KUThH KIIFOUEBBIE MOJOKEHUS UCCIIETYEMOTO
BOIIPOCA U CAENATh BHIBOJIBI.
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