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Paszgea 1. [lepeyenb KoMIeTeHUMA, C YKA3aHUEM 3TANOB UX ()OPMHPOBAHUSA B Npolecce
OCBOEHUS THCHUILINHBI/TIPAKTUKHA

[Tnanupyembie pe3yabTaThl | BUbl OIEHOYHBIX CpencTB/
dopmupyemsie o0y4deHus o JTUCIUILIMHE, | K dp pa3iena B JaHHOM JOKYMEHTE
KOMIIETEHIIUH XapaKTepU3yIoII1e JTarnbl

(dbopMUpPOBaHUS KOMIIETEHIIHIHA

3HaTh: Baok A — 3anaHus penpo yKTUBHOTO
OIIK-2 OcHoBHBIE TIOJIOKEHUS 00 YPOBHS
Cnocob6en AKCIIEPTHBIX CUCTEMAX,
pa3padaTbiBaTh JIOTMYECKOM IIPOrPAMMHPOBAHUH, |- VY CTHEINA OIPOC
OPUTHHAJIbHbIE TEOPMH PACNO3HaBaHUsA 00pa3oB, |- KOHTPOIBLHBIN OMPOC
AJIrOPUTMBbI U METO/aX U CpeAcTBax - Pedepar
NporpamMMHbIe MHTEJJIEKTYaJIbHOTO aHaJIN3a
cpeAcTBa, B TOM JTAHHBIX
yucie ¢
HCII0/Ib30BAHUEM Ymerh: baoxk B — 3a1aH1s peKOHCTPYKTUBHOI'O
COBpeMEeHHBIX [IpumMeHsATh Ha IPAKTHKE YPOBHS
HHTE/UIEKTYAJIbHBIX | HHCTPYMEHTAIIbHBIE CPEJICTBA
TeXHOJIOT Ui, 1J1s1 CUCTEM UCKYCCTBEHHOTO - [IpakTyeckue 3amanus
peuieHust WHTEJUIEKTA, SI3bIKUA JIOTUYECKOTO
npogecCHOHANBHBIX | TPOTPAMMHUPOBAHUS, CTPOUTH
3aga4 dbopMmanbHOE onucaHue

peIMETHOM 00JacTH

Baajgern: Baoxk C — 3ananus npakTHKO-

HNucTtpymeHTapuem B OpPUEHTUPOBAHHOTO U/UITN

IPOrPaMMHUPOBAHUH DKCIIEPTHBIX | HCCIIEI0BATEIHCKOTO YPOBHS

CHUCTEM U peallu3alii METO/I0B

MHTEJJIEKTYaJIbHOTO aHaIn3a - [IpakTyeckue 3ananus

JTAHHBIX

Pasznen 2. TexHosiorn4eckass KapTa IMCUMUILINHBI
CucreMbl HCKYCCTBEHHOI0 MHTEJLJIEKTA

Kype 1, cemectp 2, KoinuectBo 3E - 4, OT4eTHOCTH — 3a4eT ¢ OLEHKOI

Ha3zpanue moayJeii KonTpoan dopma KOHTPOJIA = = =
AMCHMILIMHBI corsacuo PIIJT é é § §
= = = =
*] 5} =1
= = g 2
3 3 = Z
1. BgexeHue B MalIMHHOE | TEKYIIUN Cnaua mpakTu4eckon | 5 8 28
oOyueHue pabotel Nel
pyOeKHBIN Cnaua mpakTU4eckon | 5 8
paboThr Ne2
2. Metpuueckue TEKYILINN Crnaua npakTHUecKoi | 5 9 32
AJIITOPUTMBI. paboThl Ne3
baliecoBckuii NOAXOA K | pyOeKHBIH Cnava npakTuueckoit | 5 9
00y4YECHHIO pabotbr Ned
3. JIuneitHpIe aNTOPUTMBI | TEKYIIIHA Crnaua mpakTHIeCcKo# | 5 9 36
KJ1acCU()UKALIUU U pabotb1 Ne5




perpeccust pyOeXHBIT Cnaua mpakTH4eckon | 5 9
paboTb1 Ne6

4. Jlormueckue METOIbI TEeKYITUH KontponbabIii onpoc | 5 9 40

KJaccuukanuu. PYOEKHBIN Pedepar 5 9

Komnozunun anroputmMon
BCET'O 3a cemectp 40 70

20 30

ITpomeskyTOUHBINM KOHTPOJIb (3a4eT C OICHKOM)
CemecTpOBBIi PEUTHHT MO JUCIUTUIMHE 60 100

Paznen 3. TumoBble KOHTPOJIbHbIE 32JaHUSI M HHbIe MaTepHAJIbl, HEOOXOAUMbIE IS OIEHKH
IUVIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHsl 10 JUCIHUIINHE (OLleHOYHbIE CPeACTBA)

Baok A
Bonpocul ona konmponvrHozo onpoca
Omnpenenenue uckyccrBeHHoro unrtesmiekra (M)
Omnpenenenue uHTeIeKTyanbHbIX cuctem (HMC)
Omnpenenenre CUCTEM UHTEUIEKTHOTO yripasieHus (CUY)
OcHogHble 31anbl pazsutus MC u TexHonorui
VYyensle, BHecIne 0oubloi Bkiaa B passutue NN
Ponps UC 1 TexHOJIOTHI1 B COBPEMEHHOM yIIPaBICHUU
OcHOBHbIE UHTEJJIEKTHBIE KOMIIOHEHTHI, TpuMeHsemMble B 1IC
OCHOBHBIE TIOJIXO/IbI U METO/Ibl, UCIOJIb3yeMble B cOBpeMeHHbIX IC NTEXHOIOTUsX.
[TonsiTHE SKCIEPTHBIX CUCTEM
0. JluHamMu4ecKue FKCIEePTHHIE CUCTEMBI
1. Yto Takoe HEUPOHHBIC CETHU.
12. TloHsTHE 3BOJIIOIIMOHHOIO aJrOpUTMa
13. TlousTHE O cucTeMax, OCHOBaHHBIX Ha 3HaHusX (CO3).
14. Tlonstue o hopManbHBIX AKCHOMATUYECKUX CUCTEMAX
15. IloHATHE O JIOTUYECKOM BEIBOJE
16. OcHOBHBIE NOHSTHSI KJIACCUYECKOTO NCUUCIEHUE MPEIUKATOB
17. SI3BIK 1 aKCHOMBI HCUHUCIICHUS TTPEIUKATOB.
18. IlpaBuia BbIBOJIa UCUHUCIIEHUS NPEIUKATOB.
19. 3apmaum nmoucka BbIBO/A B UCUUCICHUH MPEIUKATOB.
20. IlonsTHE 0 METOAAX MOPOKIEHUS TUIIOTE3
21. Tlonsitue o s3bike L-mo3UTHBHO 00pa30BaHHBIX (POPMYIT
22. TlonsiTHe O AETYKTUBHBIX MpaBUIIaxX
23. Hcuucnenue nMo3uTUBHO 0Opa30BaHHbIX (HOPMYIL.
24. Crpareruu noucka BbIBOJa B UCUUCIECHUU J
25. Jlormueckoe MOpoXJI€HNUE TUIIOTE3
26. Oco0OeHHOCTH MOTYYSHUS, TIPEJICTABIICHUS U UCTIOIb30BaHus 3HaHuii B IC
27. OcoOeHHOCTHU MOJTY4EHUs, IPEe/ICTABICHHUS U UCTIONIb30BaHUS 3HAHUN B SKCIIEPTHBIX CHCTEMax
28. TlonsTus o Mozensx npenacrasieHus 3HaHui B IC, MOCTpOEHHBIX C UCIIOJIb30BAHUEM
IIPOIYKIIMOHHBIX IIPABHII
29. TlonsaTtusa o Mmogensx npeacraBieHus 3HaHUM B IC, MOCTPOEHHBIX C UCITOJIb30BAaHUEM
JUHAMHYECKUX CEMAHTUYECKUX CETEN
30. IlonsTus o monensx npeactaBieHus 3HaHuM B IC, MOCTPOEHHBIX ¢ UCHIOJIB30BaHNEM (PPENMOBBIX U
JOPYTUX NPEICTaBICHUN
31. Tlpsimbie 1 0OpaTHBIE IIETTOYKH BHIBOIOB
32. Mero/bl CO3/1aHUS U OCOOEHHOCTH NPUMEHEHHS B YIIPaBJIEHUH CUCTEM, OCHOBAHHBIX Ha MpaBUiIax
33. Heuerkue npoayKIMOHHBIE PABUIIA
34. Jlormdeckoe nporpaMMHUpPOBaHUE.
35. Ilpumepsl co3naHus U IPUMEHEHHS] CUCTEM, OCHOBAaHHBIX HA Pa3IMUHBIX IIPAaBHJIaX.

=Yoo unbkhobdbdeE



36. CucreMbl, OCHOBaHHbBIE HA aBTOMaTHYECKOM J0Ka3aTEIbCTBE TEOPEM.

37. Meron pe3zomounii Jx. Pobuncona u odparnsiii merox C. FO. Macnosa

38. CucreMbl €CTECTBEHHOTO BBIBOA (T€HIIEHOBCKOTO THIIA).

39. TIlpumepsl co3aaHus U TPUMEHEHUSI CUCTEM, OCHOBAHHBIX HA aBTOMATUYECKOM JI0KAa3aTEIbCTBE
TeopeM

40. Cucrembl, OCHOBAaHHBIC Ha aBTOMAaTUYECKOM BBIJBUKEHUHU TUIIOTE3

41. OcHOBHBIC METOJIbI OOYUCHHUS C YUUTEIIEM U 0€3 YUUTEeIs

42. WHAYKTUBHOE JIOTHYECKOE MPOTpaMMUPOBAHUE.

43. Jlormdeckue ucyucieHus ¢ o06oo6mennbpiMu kBantopamu, GUHA — metoz.

44. Meron nosyuyeHus IpaBIonoJ00HBIX pacCyKIACHUN

45. Mertoa nociaeaoBaTeIbHOTO MOPOKICHUS TUIIOTES

46. Ilpumepsl co3qaHusl U TPUMEHEHHUS CUCTEM, OCHOBAaHHBIX Ha aBTOMAaTUYECKOM BBIIBUKECHUU
TUIOTE3

47. Cucrembl, OCHOBaHHbIE Ha PAaCCYX/IECHUAX 10 aHAJIIOTUH.

48. OcHoBHBIE (OPMBI PACCYKICHU.

49. TIlpaBaomnomoOHbBIE pacCyKICHUS.

50. PaccyxeHus 1o npeueeHry.

51. TlonsTue “Onu30cTH” K MPELEACHTY.

52. KomOuHaIuu pa3audHbIX METOJIOB.

53. Tlpumepsl co3aaHus U IPUMEHEHUSI CUCTEM, OCHOBAHHBIX Ha PACCYKICHUSIX 110 aHAJIOTHH.
54. O6bexTHO-opueHTHpoBaHHbIe NC.

55. Hcmonb30BaHME JEKIAPATUBHO-TIPOLEAYPHBIX (POPM MPEICTABICHHUS 3HAHUIA

56. Hcnonb3oBaHue 00bEKTHO-OPHUEHTUPOBAHHBIX A3BIKOB MTPOIPAMMHUPOBAHUS

Temvl pechepamos

1. Cucremsl aBTOMaTH3anuyu IpoeKTHBIX padoT (CAIIP).

2. DKCIepTHBIE CUCTEMBI, UX IPUMEHEHHUE IS PEIICHUS 33/1a4 Pa3JIMYHbIX MMPEAMETHBIX 00JIacTeH.

3. CucreMbl HCKYCCTBEHHOTO MHTEIIICKTA, KiIacCH(pUKaIs, 0COOCHHOCTH.

4. Ponb aBTOMaTU3UPOBAHHBIX CUCTEM MOAIECPKKH MPUHATHUS PEUICHHUH B yIIPaBIEHUU YIKOHOMUYECKUMU
o0BEKTaMMU.

5. OGnacTy NpUMEHEHUSI HEHPOHHBIX CETEH, KJIacChl 3a/1a4, pPEIIacMbIX 0J1aroapsi UX UCIOJIb30BAHUIO.

6. dopmanuzanys U CTpYKTYpUPOBaHHUE 3HAHUN MTPU MPOEKTUPOBaHUM 0a3 3HaHUN. Mojeny 3HaHu.
7. ABTOMaTH3UPOBaHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU M CUCTEMBI JUI HHTEIUIEKTYaIbHON
MOAJEPKKH (PUHAHCOBOTO YIPaBIEHUS U NMPOBEIEHUS (PMHAHCOBOIO aHAJIN3a COCTOSHUS MPEAIPHUITHSL.
8. Ha3znauenue u 00acTy MpUMEHEHHs! TPABOBBIX MH(MOPMAIIMOHHO — MMOMCKOBBIX CIIPAaBOYHBIX
CHCTEM.

9. DNEeKTPOHHBIE TPOrPaMMBbI — CIIOBApH.

10. [IporpaMMsbl nepeBoa TEKCTOB C OAHMX S3BIKOB Ha JIPYTHE.

11. WNHcTpyMeHTallbHBIE CPEICTBA U SI3bIKM TPOrPaMMUPOBAHUS, IPUMEHsIEMBbIE JUIsl pa3paboTKu
CUCTEM UCKYCCTBEHHOT'O MHTEJIEKTA.

12. OO01as xapakTeprCTHKa KJIacCOB 3ajiay, pelIaeéMbIX C IOMOIIBIO CUCTEM HCKYCCTBEHHOTO
MHTEJJIEKTA.

13. OO011ast XapakTepUCTUKa U OCHOBHBIE KOMIIOHEHThI aBTOMATU3HPOBAaHHBIX CUCTEM HOJIEPKKU
MIPUHATHS PEIIEHUH MOJIENIBHOTO THIIA.

14. I'uneprexcroBeie nonckossle Internet — cuCTEMBI.

15. WuTennekTyanbHble 00yYaroye MporpaMMbl M0 AUCHUIIMHAM CPEeJHEH U BBICIIEH IIKOJIbI,
CHelHaTIbHBIM KypcaM.

16. OCHOBHBIE TIOHATUS TEOPUU NIPEAUKATOB, €€ UCIOIb30BAaHUE JIUIS IPEACTABICHUS 3HAHUM.

17. Heuérkue MHOXeCTBa, oniepaliuu HaJl HUMU. Vcrionb3oBaHre HEYETKUX BBIBOJIOB B AKCIEPTHBIX
CHUCTEMaX.

18. Omnpenenenre U METOAbI OCTPOEHUS KOTHUTUBHBIX KapT. [IpuHsATHE perieHnii ¢ TOMOIIbIo
KOTHUTHUBHBIX KapT.

19. [IpmeHeHne aBTOMaTU3UPOBAHHBIX CHCTEM MOJIEPKKU MPUHSITUS PEIIEHUH MOJIEIBHOIO THIIA B

YIIpaBJICHUH MTPEIIPUATHUIMH.



20. HpI/IMCHCHI/Ie CHUCTEM MCKYCCTBCHHOI'O MHTCJUICKTA JJIA CTATUCTHYCCKOT'O aHAJIM3a JaHHBIX U
IPOrHO3UpPOBaHUsA IOBECACHUA OOBEKTOB M CUCTEM.

21. OLAP — texHom0run.

22. NubopmannoHHble XpaHWINIIA: TPUHITUIIBI TOCTPOCHUS, OCHOBHBIC KOMITIOHECHTHI.
23. CASE — texHoyioruu: Ha3HauYeHUE, TPUMEDPHI.
24. Krnaccudukanus cucteM HCKYCCTBEHHOTO HHTEIICKTA.
25. KoHnTekcTHbIe cUCTEMBI TOMCKA: Ha3HAUYEHUE, IPUMEPBI.
Baoxku Bu C

HpaRTn'{ecmle 3aJaHusA

Ilpakmuueckaa paboma 1
Iloozomoexa padouezo okpyscenus ona pazpaoomku CHUH

1. Pa3BepHuTe OnMcaHHOE BBIIE TPOrPAMMHOE OKPY)KEHHE B CBOEM JIOMAIIIHEM KaTaJlore.

2. 3anmycTuTe B pa3BEpPHYTOM OKPYKEHHH HMPOCTEHIIMN TECTOBBIH MpHUMEp, NPUBEICHHBIN B
noxkymenraiuu  Keras:  https://keras.io/examples/vision/mnist_convnet/.  BeiBeaute  rpaduku,
oTpaxxaromue 3arpy3ky GPU.

3. 3amycTuTe 3TOT Ke nmpumep B cpene Kaggle: https://www.kaggle.com/.

4. 3amyctute 3TOT *Ke npumep B cperae Google Colab https://colab.research.google.com/.
[TokaxxuTe pe3yybTaThl BBIMOJIHEHUS TECTOBOTO MPUMEPA B 3THX OKPYKCHHSIX.

Ilpakmuueckan paboma 2
Pecpeccua c nomowypio nonaHoCEA3HBIX HEUPOHHBIX Cemell

1. Kak, no-Bamiemy, HaCKOJIbKO B JAHHOM CJIy4ae OIpaBJaHO IPUMEHEHHE IBYX T'€HEPATOPOB
i o0yvarolluX M TECTOBBIX JaHHbIX? Peanusyiite o0yueHMe HEHpPOHHOM CeTH ¢ HCHOIb30BaHUEM
TOJIBKO OJIHOTO T'€HEpaTopa.

2. YeM BBl MOXeT€ OOBICHUTH CpPAaBHUTEIBHO HEBBICOKYI0 TOYHOCTb, JIOCTUTAEMYIO
ITOJIHOCBSI3HOM HEMPOHHOM CEThIO B 3TOM ITpuMepe. [IokakuTe myTH NOBBILIEHNS] TOYHOCTH.

3. Peanu3yiite HEHPOHHYIO CETh [UIsl YNPOLIEHHOW MOJEIN WHIYKTUBHOIO KOMIIOHEHTA —
R=C=0. Ha cko1pKO MPOILIEHTOB YBEINYHJIACh TOYHOCTDH?

4. B peann3oBaHHOI yIpOIIEHHON MOJENN HHAYKTUBHOIO KOMIIOHEHTA YYTUTE MTOTPEIIHOCTD
U3MEpPEHUs] TOJHOTO0 KOMIUIEKCHOTO CONPOTHBIIEHHS C IOMOUIbIO TE€HepaTopa ClydyallHbIX YHCEI.
[TpubnnxKeHHOM K peaqbHOCTH BEIMYMHON MOTPEHIHOCTH B HAIlleM IMpHUMEpe SIBISETCS MOTPELIHOCTb
paBHas 5% OT u3MepsieMoi BenUUnHbL. Kak 3T0 NMOBIMIO HA TOYHOCTH CETU?

Ilpakmuueckaa paboma 3
Knaccugpukayus uzoopasxicenuii c nomousbio c6epmouHsIX HEUPOHHBIX cemeil

PazpaboraiiTe HEHPOHHYIO CETh, OCYIIECTBISIONIYIO MOAPOOHYIO KiIaccu(uKalus MTHEBMOHUN Ha
BHUPYCHYI0, OaKTepUaAIbHYIO U BBI3BaHHYIO TyOepKyi€3oM. Paznenure Bce umeronecst U300pakeHust Ha
6 kmaccoB: COVID-19, Hopma, 6akTepuaibHasi THEBMOHHS, BUPYCHAsl THEBMOHMSI, TYOSpKYNE3 U
OTJIETLHBIN KJIacc Jisi 3a001€BaHUN HEBBIICHEHHOW MTPUPOIbI, KOTOPBIN ISl KPATKOCTH HA30BEM
«3aTEMHEHHUE JIETKUX».

1. IToctpoiiTe rpaduk, MOKa3bIBAIOIIUI MPOLIECC OOYUEHUS CETH.

2. Hcnonp3yiiTe METOA MHTETPUPOBAHHBIX TPAJIMEHTOB, YTOOBI MOTYYUTh TPEACTaBICHUE 00
y4JacTKax N300paKeHHsI, UCTIONb3YIOMIUXCSI HEHPOHHOM CEThIO IS KITacCU(PHUKAIIMU N300pasKeHHH.

3. [Mokaxxute Ha Tpadukax, Kakas H3 IPEIBAPUTEIHHO OOYYEHHBIX CBEPTOYHBIX OCHOB

IIOKA3bIBAET MPU PELICHUH 3TOW 3a/1a4M JyUIINHA pe3yIbTaT.


https://keras.io/examples/vision/mnist_convnet/
https://www.kaggle.com/
https://colab.research.google.com/

Ilpakmuueckan paooma 4
Ilpozno3uposanue 6pemeHHbIX PAOOE HA OCHOBE PEKYPPEHMHBIX HEUPOHHBIX cemeil

1. Kpome mannbix Habmomenuit o moroae B ¢opmare SYNOP, caift rpS.ru ayis asporiopra
«Manac» u Japyrux aspomnoptoB mnpezactasiser naHHsie B ¢dopmare METAR, (METeorological
Aerodrome Report) — aBUaI[MOHHBIA METEOPOJIOTUICCKUIT (opMaT ISt TIepeadr CBOJIOK O (pakTHUECKOM
IIOT0/I€ Ha a3POAPOME C MHTEPBAJIOM B 1 yac. 3arpy3ure BpeMEHHbIE Psiibl ATUX [apaMeTpoB 3a 6 jieT u 9
MecsaneB — ¢ Mapta 2014r. mo Hos0ps 2019 roma. Pa3penure maHHBIE Ha OOYYAlONIyI0 M TECTOBYIO
BEIOOPKH.

2. BexTtopusupyiite naHHbIE, COJEpKallie KauyeCTBEHHBIE OLEHKH, KaK B IpHUMEpE BBHIIIE,
IIyTeM HMX KOAMPOBAHMS LENBIMU YUCIAMU B TOPSIKE UX IOSBICHHUS B MCXOJAHBIX JAHHBIX M 3aTeM
HOPMHPOBATH C TOMOMIbIO Z-OLIEHOK.

3. [Tpumenure GRU u Conv1D+GRU HelipoHHYIO CETh Uil IPOTHO3a 1aIbHOCTH BUAUMOCTH
yepe3 30 muH. Yutute, uto B popmare METAR oHa MoxeT mpuHUMAaTh 57 TUCKPETHBIX 3HAYCHUH, ITH
3HAUEHUS JIOJDKHBI OBITh 3aKOJMPOBAHbI LEIbIMA 4YMCIAMU B MOPSAKE YBEIMYEHUS JalbHOCTH
BUAUMOCTH. OMMOKY CETH BBIYUCIISNTE C oMoIIbio hinge-yHKIuy.

4. Bbruucnure cpenHo a0CONMIOTHYIO OMHMOKY 0a30BOr0 MPOTHO33a, OCHOBAaHHOTO Ha
MPENIOJIOKEHUH O TOM, YTO JAajdbHOCTh BHAMMOCTH uepe3 30 MuH. OyJneT Takoil ke, Kak ceddyac.
[Toxaxure kak ucnosp3oBaHue GRU rinyOokoli HEHPOHHOH CETH MO3BOJSET YMEHBIIMTH OMIMOKY
MIPOTHO34, M0 CPAaBHEHUIO C 0230BBIM METOAOM.

Ilpakmuueckan paboma 5
Pacuwupennuie 603morcnocmu 6uonuomexu Keras

1. Pa3paboraiite ry0OOKYyI0 HEHPOHHYIO CETh, COAEPKAIIYID MOTUMOP(HBIN BEHBIETHBII
HeripoHHbli cinoit SLOG a1 mporuo3a BpeMEeHHOM psifia BapHalfil MpoJ0IKUTEIBHOCTUA CYTOK.

2. Peanu3yiiTe BO3MOXXHOCTh HCIOJB30BaHUS B MOJUMOP(HON BEHBIET-CETH Pa3TUYHBIX
BetiBneToB: SLOG, RASP, Morlet Kakoit u3 HuX 1aét Jiydiue pe3yinbTaThl MPOTrHO3a?

3. CpaBHUTE MOy4EHHBIH BaMH MIPOTHO3, C TPOTHO30M C MOMOIIBIO OOUIETPUHATON MOJIEIH
[ERS, yuuTsIBaroiiei JIyHHbIE U COJTHEUHbIE IPUIIMBHbBIE B3AUMOIEHCTBHUS.

Ilpakmuueckasa paboma 6
I'enepamuenoe enyooxoe ooyuenue

1. CrenepupyiiTe MUKPOIOJIOCKOBYIO aHTEHHY C MOMOUIbI0 HEUPOHHOH ceTH, 0O0y4YEeHHOU C
ITOMOIIIBIO TOJIBKO OJHOTO mapaMerpa B,

2. [Tokaxure Ha rpaduxax, Kak H3MEHEHHE HEHPOHHOM CEeTH MOBIMSJIO Ha CBOMCTBA
TEHEpUPYEMOM aHTEHHBI.

3. [Toctpoiite nzodpaxenue crenepupoBanHoit CSRR-sueiiku ¢ momousio Matlab.

4. CpaBHute rpaduku 0OpaTHBIX HOTEpPb, MOIYYEHHBIE J0 M IOCIE HU3MEHEHHs crocoba

0Oy4eHHS CETH.
Baoxk D (mpoMe:XyTOUHBbII KOHTPOJIB)

Bonpocs! nuis1 nposepku ypoBHs odyuenHoctu 3HATD
1.OcHOBHBIE OIpeieNIeH s : pele/IeHT, o0yJarolas BEIOOpKa, MPU3HAKK OOBEKTOB, BUABI IPU3HAKOB,
MaTpulla 00bEKTOB-IIPU3HAKOB. Mo/1eIb alrTOPUTMOB, METO] 00yUYeHHS, PYHKIIMOHAJ KauecTBa
aIropuTMa.
2.BeposiTHOCTHAs OocTaHOBKA 3a7aun o0ydeHus. [Ipunuun Mmakcumyma npasaonoaoous. Cssb
MaKCUMM3aIUU TIPaBIONo 00U 1 MUHUMH3ALUU SMITIUPUYECKOTO PUCKA.
[IpobGnema nepeoOydenns 1 00001maromas CriocoOHOCTh anroputMa. CoCTOSITENIbHBIE METOIBI O0YUICHHUSI.
OMIuprUYecKre OLleHKH 00001atomel CliocOOHOCTH.
3.Jloructrnueckas perpeccus. CiydaiiHble BEJIMYUHBI C SKCTIOHEHTHBIM 3aKOHOM PaclpeaeIeHus.
Teopema
0 TUHeHOCTH OaliecoBCKOTo KiaccudukaTopa (¢ 10Ka3aTeabCTBOM). buHapu3aius npu3HaKkoB.
CxopuHr.
4.Cmecu pacnpenenenuit. EM-anroputm paznenenus cmecn. CMECH MHOTOMEPHBIX HOPMaJIbHBIX



pacnpeneneHui.

5. JIuneiinbie anroput™sl knaccuduxanuu. Monens Mak Kamnoka-ITutrca, anroputM cToxacTu4ecKoro
rpagueHTa JUisi MUHUMHU3aluu QyHKIHOHANA cpeaHero pucka. YactHsle ciydan. CXoIuMOCTh METO/1a
cr

¢ nmpaBusioM X300a ¢ 10Ka3aTeIbCTBOM. DBPUCTUKHU I YIYULICHUS CXOAUMOCTH U 00001atomeit
CIOCOOHOCTH.

6. Jlornueckue MeTobl kiaccupukanuu. [Tonstue nuGOpMaTUBHOCTH NPEAUKATA: SBPUCTHUECKOE,
BEPOSATHOCTHOE, SHTponuitHoe. [Torck nHPpOpMaTHBHBIX 3aKkoHOMepHOCcTel. [TocTpoeHue penraromero
CIIMCKa U peniarolero aepesa. Pegykuus nepesneB. [IpuMeneHune nepeBbeB Aiisl pelIeHUs 3a1aun
perpeccun. HeOpexxHbie peraronue 1epeBbsl.

7. Kommosuruu anroputmoB. AdaBoost. AnyBoost. I'paguieHTHBINM OycTHHT. BarruHr, MeToa cirydaifHbIX
noanpoctpancTB. CiayyalHbIE Jiec.

8. Temarnueckoe MmosienupoBanue. Bekropnas mojaens Tekcta, TF-IDF. HenoctaTku BekTOpHOM
MOJICIIN.

Temarnueckue monenu: LSA, PLSA. Pacnipenenenue Jupuxie. Tematuueckas moaens LDA.

9. 3amaun KOMIBIOTEPHOTO 3peHus. [Ipu3Haku n300pakeHuii: TI06anbHbIC, JIOKaTbHBIC. [[puMeHeHne
CBEPTOYHBIX HEUPOHHBIX CETEH sl MOCTPOCHUS MPU3HAKOB.

3apaun/3aganus s npoBepku ypoBHs o0yuenHoctu YMETD u BJIAJIETH

1. BeiOparb anroput™ AJisi BEpOATHOCTHON IIOCTAHOBKH 33J1a4H.

Onpenenuts: DyHKIMOHAI CPEAHEr0 pUcKa, MeTpuyeckue alropuTMbl Kilaccudukanuy,
O0600mIeHHbI MeTpruieckuil KinaccupukaTop. [1oscHUTH BUIBI 1 OCOOCHHOCTH YaCTHBIX CITYYaes:
MeToAbl Omkaiiiero cocena, k Onmkaimux cocezieil, B3BELIEHHBIX CcOCe/leH, Tap3eHOBCKOT0 OKHA
ITIOCTOSIHHOW U ITIEPEMEHHOMN LIMPHHBI.

2. [Toctpouts kpuByto omn6ok ROC u AUC. Tloscuuts nouarus: @opmyna Beraucienus AUC,
I'panuentnas makcumuzanus AUC.

3. O6ocHoBath Meton onopHbIx BekTopoB (SVM). IIpu aToM paccmotpers Ciydail muHeitHO
paznenumMoit BeiOopku, Ciydait muHeiHO Hepa3aenuMoit BeIOOpKU. [loscHuts : @ynknus Jlarpamka.
KnaccupunupoBatb 00BEKTHI B 3aBUCUMOCTH OT 3HaueHU MHOkuTenel Jlarpamxka. Paccmorpers
JIBoiicTBeHHYIO 3a1aqy. O6ocHOBaTh O0yueHne SVM, Hemuneiiasie 0600menne SVM, SVM
perpeccuro, Lasso SVM.

4. [IpopanxupoBaTh peKOMeHIaTeNbHble cucTeMbl. [l HuX paccMoTpeTsb: [locTaHoBKa 3a1a4w,
Onenkn kayectsa. [I[pyumMeHUTs ANTOPUTMBI IOCTPOEHUS PAHXKHUPYIOIIHUX CUCTEM: TIOTOYEUHBIMH,
MOTMApHBIN U cucouHbIH. OOGOCHOBATH UX CHIIBHBIE U CI1a0ble CTOPOHBI.

5. IIpoBectu kinaccudukanuo 00bEKTOB MO 3HAYEHUIO OTCTYyMa. PaccMoTpers ANTropuTM
STOLP ot6opa 3TaoHHBIX 0OBEKTOB.

2. BolOpaTh METPUKH U MOSICHUTD «IPOKJISTHE PA3MEPHOCTU».

3. [IpousBecTn nMpuOIMKEHHOE BBIYMCICHUE TUIOTHOCTH pactpenenchus ( [lapamepuueckuii u
HenapaMeTpuueckuii moaxo pl. HauBHeIi OaiiecoBckuil knaccudukarop. OgHOMEpHBIN Cilydaid.
MHoromepHsIi ciyyail. [Ipo0ieMbl MyTbTHKOJUIMHEAPHOCTH M BBIOPOCOB).

4. [IpuMeHHUTDH aNrOpUTMbI BOCCTAHOBIIEHUS perpeccur (MeToa HauMeHbIINX KBaJIpaToB.
MHuoromepHas nuHelHas perpeccusd. [lonxon ¢ ucnons3oBanrem SVD-pa3inoxkeHuss MaTpULbL.
I'pebGueBast perpeccusi. Meton rnaBabix kKommmoHeHT PCA. Hemapamerpuueckas perpeccust. [Ipooiema
BeIOpOcoB. Anroputm LOWESS)

5. Iporectu knactepuzanuro. [1osiICHUTE MOHSTHS: OIU30CTh U CBSI3aHHOCTh, EM-anroputM,
meton k-cpennux, DBSCAN. Bri6op Eps u MinPts.

ITpumep
3K3AMEHAIIMOHHBIN BUJIET IPOMEXYTOYHOI'O KOHTPOJISA Ne

1. Bonpoc nns npoBepku yposHs o6ydenHoctd 3HATD
Kakue cymiecTByIoT pa3ziensl MAIMHHOTO 00y4eHus?



2. 3ananus 11 npoBepku ypoBHs oOyuyenHocty YMETD u BJIAJIETD
2.1 Knmaccudumupyiite GpyKThI O UX BUY U CBeKeCTH. V300pakeHUs B3STh MO CCHUIKE
https://www.kaggle.com/c/dlai5-bad-apples/data

2.2 Jlo6aBere B UHC, peanu3zoBanHyro paHee clioil mpopexuBaHus. OOBsSCHUTE Kak
pa3n4yHasi BEpOSTHOCTh MPOPESIKUBAHUS BIHSET Ha Y (PEKT MepeoOyICHHUs CETH.

Paznen 4. Meroaguueckne mMarTepuajibl, Onpeaejsonide Nnpoueaypbl OleHNBAHUSA 3HAHWM,
YMeHUil, HABBIKOB M (WIH) ONbITA JeATEJbHOCTH, XapPaKTepHU3YyKOIMX J3Tanbl (GOPMHPOBAHUSA
KOMIIeTeH U

Onncanue mnokasarejeii W KpUTEPHEB OIECHUBAHMS KOMIIETEHIWH, ONMUCAHHE IIKAJ
OlLlCHUBAHUS

[TpuMmeHsieMble OIICHOYHBIE CPEICTBA!
e (Cpaya mpakTHMYECKMX pPa0OT Ha MPaKTHMYECKUX 3aHATHSAX B  COOTBETCTBUM C
TEXHOJIOTUYECKOM KapTOl NUCHMILIMHBI (TeKyllast U pyOexHas aTTecTanus),
e KoHTpousbHBII onpoc (TeKylias aTTecTarus),
e Pedepar (pyOexxHas arTecTanus)
e [IrchMEHHBIH OMPOC MO IK3aMEHAMOHHBIM OMIeTaM (ITPOMEKYTOUHAs aTTECTAIHS - 3a4eT
C OIICHKOW),

Bce BHUJIbI OICHOYHBIX CPCACTB OLICHUBAKOTCA B COOTBETCTBUHU CO HIKAJIaMH OLICHUBAHUS.

YcTHBII OIIPOC HAa MPAKTUYCCKUX 3aHATHAX IO OTACIBbHBIM TCMaM HPOBOAUTCA B TCUHCHUC BCCIO
nepuoaa oOydeHHs AMCHUMIUIMHE. Pe3ynbTaThl OMpoca YYHUTBHIBAIOTCS MPHU OICHUBAHWUHU MPAKTHYECKUX
pabor.

HIKAJIA OHEHUBAHUSA IIPAKTUYECKUX (JIABOPATOPHbBIX) PABOT
(TekyLIMii/py0esKHbI KOHTPOJIb)

e 85-100 % - J/lemoHCTpHpYyeET MOHOE TOHUMaHKE MPodsieMbl. Bee TpeGoBaHus, IPEIbsBIIsEMbIE K
3a[aHUIO, BHITTOIHEHBI.

e 70-84 % - JlemoHCTpHpyeT 3HAYUTEIBHOE TOHUMaHUe TpobOiemMbl. Bce TpeboBanwms,
NPEABSBISIEMbIE K 33JJaHUIO0, BBITIOJIIHEHBI.

e 60-69 % - JlemoHCTpHpYyeT YacTHYHOE IMOHUMAHWE MPOOIeMBbl. BOIBIIMHCTBO TpeOOBaHUIA,
NPEABSIBISEMBIX K 33/1aHHIO BHIITOTHEHBI.

e 31-60 % - JlemoHCcTpupyeT HEOOJBIIOE TOHWMAaHHE MPoOIeMbl. MHorue TpeOOoBaHWMS,
NPEABSBISEMbIE K 3aJaHUI0 HE BBITIOIHEHBI.

e 0-30 % - JlemoHCTpUpYET HETTOHUMAHKE MTPOOIEMBI U Ja’Ke HEe OBLIO MOTBITKY PEIINUTh 33/1a9y.

IIKAJIA OHEHUBAHUA KOHTPOJIBHOI'O OITPOCA (Tekymuii KOHTPOJIB)

e 85-100 % - JlemoHCTpUpYET MOJIHOE TOHUMaHKE TpobeMbl. Bee 3a1aHus BBITOTHEHBI.

e 70-84 % - JleMmoHCTpUpYET 3HAYUTEIHHOE TIOHUMaHUE TTPOOIIeMbl. Bee 3aanusi BBITOJIHEHBI, HO
coJiepKaT HEKOTOpPbIe HETOUHOCTH.

e 60-69 % - JlemoHCTpHpYyeT YacTHYHOE IOHUMaHHE MPOOJIEMBbl. BONBIUHCTBO TpeOOBaHUH,
MPEIBSBISAEMBIX K 3aJIAHHUIO, BBITIOJIHEHBI.

e 31-60 % - JlemoHCTpupyeT HEOOJBIIOE TOHWMAaHHE MPOOIeMbl. MHoTHe TpeOOBaHWMS,
NPEABSIBISIEMbIE K 33]JaHUI0, HE BBITIOJIHEHBI.

e 0-30 % - JlemoHCTpHpYeT HEMOHHMMAHWE TPOOJIEMBI MJIM HET OTBETA M Jake He OBUIO MOIBITKU
PELINTH 3a/1a9y.


https://www.kaggle.com/c/dlai5-bad-apples/data

IIKAJIA OHEHUBAHUSA PE®EPATA (py0exHblii KOHTPOJIb)

OT1meTtka
Ne HanmeHoBaHMe moka3arteJist
(B %)
1 Bo BBeenun yeTko chopMyIMpOBaH TE3HUC, COOTBETCTBYIOLIHHA TEME 85-100
pedepara, BHIIIOTHEHA 3a]1aua 3aHHTEPECOBATh YUTATEIIS
2 Jlenenue TeKCTa Ha BBEJIEHUE, OCHOBHYIO YacTh U 3aKJIFOUYCHUE
3 B 0CHOBHO¥ YacTH JJOTMYHO, CBSI3HO U TTOJIHO JTOKA3bIBACTCS BBIIIBUHYTHIN
TE3UC
4 3aKIIF0YeHNE COJIEPIKUT BBIBOJIBI, JIOTHYHO BBHITEKAIOIIUE U3 COJIEPKAHUS
OCHOBHOM 4acTu
5) Bce tpeboBanus, npeabsBiIsieMble K 33JaHUIO, BHITOJTHEHbI
6 [Tpu 3ammre pedeparta IEMOHCTPUPYET OTHOE IIOHUMAHUE POOIIEMBI U
JUTSL BRIPQKEHUSI CBOMX MBICIICH HE MOJIB3YeTCs YIPOIIEHHO-TIPUMUTHBHBIM
SI3BIKOM.
1 Bo BBeneHn# yeTko chopMyIUPOBAH TE3UC, COOTBETCTBYIOIIHI TeMe 75-84
pedepara, B U3BECTHOUM Mepe BBIMTOJIHECHA 3a]]a9a 3aMHTEPECOBATh YUTATEIIS
2 B ocHOBHOM yacTH JOrMYHO, CBSA3HO, HO HE JJOCTATOYHO ITOJTHO
JIOKa3bIBACTCS BBIJIBUHYTHIN TE3UC
3 3aKIF0YCHNE COJIEPIKUT BBIBOJIBI, JIOTHYHO BBITEKAOIIEE U3 COJICPIKAHUS
OCHOBHOM YaCTH
4 [Tpu 3amuTe pedepara IEMOHCTPUPYET MOHUMAHHUE MTPOOTIEMBI U JIIS
BBIPQKEHUSI CBOMX MBICJICH HE MOJIb3YETCS YIPOIICHHO-IIPUMHUTUBHBIM
SI3BIKOM.
1 Bo BBenenun te3uc chopMynupoBaH HE YETKO U HE BIOJIHE COOTBETCTBYET 60 - 74
Teme pedepara
2 B 0CHOBHOI1 YacTH BBIIBUHYTHIN TE3UC JI0KA3bIBAETCS HEIOCTATOYHO
JOTUYHO (YOeIUTENbHO) U TIOCIE0BATEILHO
3 3aKII0UYeHHBIE BHIBO/IBI HE MOJIHOCTHIO COOTBETCTBYIOT COJIEPKAHUIO
OCHOBHOM 4acTH
4 [Tpu 3amuTe pedepaTta IEMOHCTPUPYET HE IOTHOE TOHUMAHHE MTPOOIEMbI
U SI3BIK PAOOTHI B IICJIOM HE COOTBETCTBYET TPEOYEMOMY YPOBHIO
1 Bo BBenieHNY TE3HMC OTCYTCTBYET MJIM HE COOTBETCTBYET TeMe pedepaTa 40 - 59
2 Jlenenue TeKcTa Ha BBeJIEHHE, OCHOBHYIO YacTh U 3aKJIIOUEHUE
OTCYTCTBYET
3 B 0CHOBHO# 9acTH HET JJIOTUYHOTO TTOCIIEA0BATEIHHOTO PACKPBITHS TEMBI
4 BEIBOIBI HE BBITEKAIOT U3 OCHOBHOM YacTH
5 [Ipu 3amuTe pedepara 1eMOHCTPUPYET MOJHOE HEMOHUMAHUE TTPOOITIEMBI
U SI3BIK Pa0OTHI MOYKHO OIIEHUTh, KAK «ITPUMHUTHUBHBIN.
1 | PaGota HammcaHa He 110 TeMe meHee 58




IKAJIA OHEHUBAHUSA IIMCBMEHHOTI'O OITPOCA
(mpoMeskyTOUHBIIT KOHTPOJIL — «3HATbY)
Otmetkoii (7-10- 6aninoB) oneHUBAETCS OTBET, KOTOPBIN MOKA3bIBAET MPOUYHbIE 3HAHUS TEOPETUYECKUX
OCHOB JIUCLIMIIMHBI, TOHUMAHHUE U MPABUIBHOE TPUMEHEHUE TEPMUHOJIOTUH, MPABUIILHBIE OTBETHI HA 75-
100% Bompocos
Otmertkoii (5-7 06auioB) OILIGHHMBAETCS OTBET, KOTOPBIM ITOKa3bIBA€T 3HAHWE TEOPETHYECKUX OCHOB
JTUCIUILIMHBL, HO HEMOJIHOE MOHMMAaHWE W HE BCerja MpaBUIbHOE NMPUMEHEHHE TEPMHUHOJIOTHH, JTaHBI
npaBuibHbIE 0TBETHI Ha 50-74% BOMPOCOB, B OTBETaX JOMYIIEHO HEKOTOPOE KOJIMYECTBO HETOUHOCTEH.
Otmetkoii (3-4 OamioB) OLIGHMBACTCS OTBET, CBUJCTEIBCTBYIOIIMN O 3HAKOMCTBE C HEKOTOPBIMHU
TEOPETUIECCKUMH OCHOBAMHM JUCIMILIMHBL. J[aHBI IpaBUIIbHBIE OTBETHI HA 25-49% BOIIPOCOB, JOMYIICHBI
HETOYHOCTHU U OLIUOKHU.
OtMmetkoii (2 Oaia) OICHHUBACTCS OTBET, OOHAPYKUBAIOIIMK HE3HAHUE TEOPETUYCCKUX OCHOB
auctuminHel. OTMeuaeTcsi OTCYTCTBHE JIOTHUHOCTH UM IOCIeNoBaTelbHOCTH B oTBeTe. Menee 25%
MIPABWJIBHBIX OTBETOB. JlONyIIIEHBI CEPbE3HBIC OMTUOKHU B COJIEPKAHUU OTBETA.
Otmertkoit (0-1 6amit) oleHHBAaeTCs OTBET, MPH KOTOPOM CTYIEHT JIEMOHCTPUPYET HENOHHMaHUeE
MMOCTaBJIECHHBIX BOIIPOCOB, WU HET OTBETA.

IIIKAJIA ONEHUBAHUS IPAKTUYECKUX 3AJAHUI
(mpomexyTounbIii KOHTPOJb — «YMETD u BJIAJIETb»)
Otrmetkoii (8-10 OaylioOB) OIEHHMBAETCS OTBET, NPU KOTOPOM CTYIACHT IPaBHIIBHO OTBEYaeT Ha
MOCTaBIIEHHBIE BOMPOCHI, JleMOHCTpupyeT TMOJHOEe TOHMMaHue mnpoOnembl. Bce TpeboBanus,
MIPEABSIBISIEMBIC K 33JJAHUIO, BHITTOTHEHBI.
OTtmetkoii (5-7 GanoB) OLIEHUBAETCS OTBET, IPU KOTOPOM CTYJEHT B OCHOBHOM MPaBUJILHO OTBEYAET Ha
MOCTaBJICHHBIE BOMPOCHL. J[eMOHCTpUPYeT 3HAYUTENBHOE TMOHUMAaHHE NPOOIeMbl. bBoJbIIMHCTBO
TpeOOBaHUM, MPEABSIBIIEMBIX K 33/1aHUIO, BBITIOJIHEHBI.
Otmetkoii (2-4 6a/IoB) OLIEHUBACTCS OTBET, IIPU KOTOPOM CTYJEHT B OCHOBHOM HE TPAaBHIILHO OTBEYACT
Ha TMIOCTaBJICHHbIE BOMPOCHL. JIeMOHCTpHpPYEeT 4YacTUYHOE WIU HEOONbIIOe MOHUMAHUE MPOOJIEMBI.
MHuorue TpeboBaHusl, TPEABABISIEMbIC K 3aJJaHUI0, HE BHITIOJIHECHBI.
Otmetkoit (0 -1 OGamn) oneHUBAETCsl OTBET, MPH KOTOPOM CTYACHT JEMOHCTPUPYET HENOHMMaHUE
poOJIeMbI HJIM HET OTBETA U 1ayKe HE OBLIIO MOMBITKUA PEIINTH 3aa4H.

B »Kk3amMeHANMOHHBI OWJIET BKJIIOYCHBI OJUH TEOPETUYCCKUN BOMPOC W JIBA MPAKTHUCCKHUX
3aJlaHusl, COOTBETCTBYIOIIUE COJIEPKAHUIO (POPMHUPYEMBIX KOMIIETEHIIMN. 3a4eT C OLIEHKON MPOBOAUTCS B
nuckMeHHOW ¢opme. Ha oTBer u pemieHue 3amauu CTyAeHTY oTBoautcs 80 MHHYT. 3a OTBET Ha
TEOPETUYECKUE BOMPOCHI CTYJCHT MOXET TOJYyYUTh MaKCHMajdbHO 6 OamioB, 3a BBITOJIHEHUE
MPAKTUYECKHX 3aJaHuil - 24 Garna.

[To wWroraM TPOXOXKIACHHUS TUCIHUIUIMHBI M C YYSTOM IIKaJ OIICHWBAHHS BCE HAOpaHHBIE B
pe3ynbTaTe TeKylleH, pyOe:KHOW U MPOMEKYTOUHOM aTTecTaluii 6aibl CYMMUPYIOTCS U BBICTABIISIETCS
OIlCHKaA .

[TepeBoj 6aIoOB B OLIEHKY:

85 - 100 6ammoB — «OTJIIMYHO»

70 - 84 GaIOB — «XOPOIIOY
60 - 69 GaIoB  — «YJOBIETBOPUTEIHHO
MeHee 60 0amIoB — «HEYJOBIETBOPUTEIBHO

Pazgen 5. Meroanueckue ykazaHusl JJs O0y4YAKOLIErocss MO OCBOCHHIO IMCHUILUIMHBI W
BBINIOJIHEHHI0 KOHTPOJIbHBIX 32/1aHUI

B mporuiecce o0yueHus: pekoMeHayeTcsl 00paTuTh 0co000e BHIMAHHUE HA MPAKTUYECKUE 3aHSATHUS U
paboTy Haj MpakTHUYEeCKUM 3ajaHueM. Llenp — pemmTh 3amady HE CaMbIM MPOCTBHIM IS peaiu3aIiiu



o0pa3oM, a moo0paTh ONTUMAIBHYIO MOJENb, BEIOpATh B €€ paMKaxX aJllOPUTM M HACTPOUTh €ro, Mmocie
4ero C IOMOIUBIO pa3INYHBIX METOAMK OLIEHKM KadecTBa pEIIEHUs IPOJEMOHCTPUPOBATH €r0
npeumyuiectBo. st atoro TpeOyercs XOpomo pa3o0paThCsi B TEOPETUYECKOM 4YacTH Kypca U B
BO3MOXKHOCTSX makera nporpamm sklearn. Taxxxe mosie3Ho OyaeT BHMMATENBHO CIIyIIAaTh MaTEpHAIb,
JOKJIa/IbIBa€Mble IPYTMMHU CTYJI€HTaMH, TaK KaK OHU JIAlOT Oosiee LIMPOKOE IMPEJCTaBIEHUE O Kypce U
3aTparuBarOT MOMEHTHI, HE ITONABIINE B JEKIUH.

IMoaroroBka Kk NPaKTH4eCKUM 3aHATHAM

[lepen mocenieHHEM MPAKTUYECKOTO 3aHATHS M3YyYUTh TEOPHUIO BOIIPOCA, IMPEAINOJIAraeMOro K
uccnenoBanuo. OdopmieHrne oTYETOB JOJIKHO IPOM3BOIUTHCS 110 MPEACTaBIEHHOMY 00pasly Inocie
OKOHYaHUsI PabOThl HENOCPEACTBEHHO B ayAMTOpUHU. /IS TMOATOTOBKM K 3alIUTE OTYETA CIEqyeT
[IPOAHAIU3UPOBATh IKCIEPUMEHTAIBHBIE PE3yJIbTaThl, 0000IIATh pe3yJabTaThl UCCIEAOBAaHUI B BUAE 2.
BBIBOJIOB, IOATOTOBUTH OTBETHI HA BOIIPOCHI.

O01mue pekoMeHIAUUM K OPraHU3alUN CAMOCTOSITEILHOM PadoThI

W3yueHne IUCHMIUIMHBI CIEAYeT HAYMHATH C MPOpabOTKH HAcToAIleH pabodell Mmporpammel,
oco0oe BHUMaHMe, yelss LelsIM U3 3a7adaM, CTPYKTYpe U COAep)KaHuIo Kypca. PaboTa ¢ KoHCIIeKTOM
nexiuii. Heo0XoauMo mpocMOTpeTh KOHCHEKT Cpa3y MOCie 3aHATHH, OTMETUTh MaTephajl KOHCIIEKTa
JEeKUUH, KOTOpBIM BBI3BIBACT 3aTpylHEHHE A mnoHuMaHusA. [lomblTaliTech HaWTH OTBETHl Ha
3aTpyJHUTENIbHBIE BOIIPOCHI, MCIIONb3YA MpeAaraeMyo JuTepatypy. Eciu caMmocTosTenbHO He y1anoch
pa3o0parhbcsi B MaTepuaie, TO He0OXOAUMO c(OpMyIupoBaTh BONPOCHI U OOpAaTUThCS Ha OrKaiiieit
JIEKLIMU 32 NOMOUIbI0 K IpernoaaBarento. Kaxayro Henento Hy)XKHO OTBOJUTH BpeMs JUIsl ITOBTOPEHUS,
IPOIIEHHOI0 MaTepuasla, IpoBepss CBOM 3HAHMs, YMEHHMS M HAaBBIKM IO KOHTPOJIBHBIM BOIIPOCaM H
TECTaM.

Hanucanune pedepara

CamocrosTenpHas padoTa 1o HaIMCaHUIO pedepaToB BBIMTOIHSET CICTYIONINE 3a1aUH:

1. Cuctemaru3anus u 60ee MOJTHOE OCBOEHUE TEOPETUYECKUX 3HAHUM.

2. OcBoenue nMpueMoB pabOThl B CAMOCTOATEIBHOM KJIIOUE U METOJIOB HAYYHBIX HCCIICIOBAHHI
IIPU U3y4YEHUH KOHKPETHBIX BOIIPOCOB.

K ocHOBHBIM TpeOOBaHMSM, MPEIBSIBISIEMBIM K MOJArOTOBKE MaTepHalia U HAHMCaHUIO pedeparta,
OTHOCSTCS:

— cTporas JIOTMYecKas IIOCJIEJOBATEIbHOCTh M3JI0XKEHUSI MaTepuaja B COOTBETCTBUHM C
pa3pabOoTaHHBIM IIJITAHOM U COJCPKAHUEM;

— HEJOMYCTUMOCTh JBOMCTBEHHOI'O TOJIKOBAHUS TEKCTA, TOYHOCTh OTPAKaeMON U MCIIOJIb3yeMOM
B paboTe uHpopmaiumy;

— IIOJTHOE U Pa3BEPHYTOE OTOOpaKEHHE OCHOBOIIOJIAraloIINX acleKTOB CO/Iep KaHus pedepara;

— BOCIIPUSATHUE, TOCTYITHOCTh U TIOHUMAaHUE MOArOTOBJIEHHOTO MaTepHaa;

— COOJII0JIeHNE OTpeJIeIEHHBIX MPaBWJI HAMMCAHUs HayyHBIX paboT U TpeOOBaHUII HOPMATHBHOMN
JOKYMEHTAI1H.

ITponiecc HanMcaHus pedepaTa MOKHO Pa3AEIUTh Ha CIEIyIOIUE OCHOBHBIE ATAIIbL:

1. [TonroroBuTenbHas padboTa — BEIOOpP TEMBI U €€ COTJIACOBAHUE C PEIOIaBATEIIEM.

B pamkax nucumnianHbl «CUCTEMbI HCKYCCTBEHHOT'O MHTEIIEKTa» BBIOOP TEMBI OCYILECTBIISAETCS
W3 TPEJIOKEHHON TeMaTUKH pedepaToB, BhIOpaHHAs TeMa COTJIACOBBIBAETCs C mpernogaBaTenem. [lpu
BbIOOpe TeMbl pedepara mHocTapalfTech Y4ecTb HAIlM CIEAYIOIIME COBETbl M PEKOMEHJAlMM: —
BbIOMpaemMasi BaMU TeMa JOJDKHA ObITh WHTEPECHOM W MOHATHOM JuId Bac, a TakKXe JO0CTaTOYHO
OCBEIICHHOW B UMEIOIMXCS YUYEOHBIX M HAyYHBIX HCTOYHHUKAX.

2. Tlouck, ananmu3 u o0paboTKa UCTOYHUKOB MHPOpMaHK o TeMme pedepara. Bam HeoOxoaumo
MOJITOTOBUTH NIepeueHb HEOOXO0AUMOM JUIsl HAlTMCaHUs pedepaTa JTUTepaTypbl, KOTOPBIA OyIeT BKIIOYATh
B ce0sl KHUTH, OpOIIIOpbI, )KypHaJIbHbIE U Ta3€THbIE CTaThU U T.M. [l moadopa muTeparypbl CTYAEHTHI U
MarucTpaHTbl MOTYT BOCIIOJIb30BaThCs JTH000H OMOIMOTEKOM: MepcoHaNbHON (JIoMaIIHel), 6MOInoTeKoi
Kadenpsl U yHUBepcuTeTa, AekTpoHHOU Oubmmorekoir KPCY, MHTepHeT McTOUHMKAMM, pa3inUMyHOU
y4eOHO-METOJUUECKOM U HAYyYHOM JTUTEepaTypoi.

3. CocraBnenue pabouero miaHa pedepara Haunnas padoty mo teme pedepara, HeoOX0qUMO, B
NIEPBYIO OYepe/ib, COCTAaBUTh IUIAH JIAHHOW CaMOCTOSATENIbHOM paboThl, B KOTOPOM HY>KHO YETKO OTPa3UTh
COCTaB U CTPYKTYpY cozepkanus pedepara.



4. Harmucanme pedepara, ero 3amura. TeKCT pabOThI JOKEH OTpa)KaTh BCE aCIEKThI BOIIPOCOB
wiana pegepara. OGopMICHHYIO COOTBETCTBYIOIIMM 00pa3oM CaMOCTOSITENIbHYIO pabOTy CTYIEHTHI U
MarucTpaHTbl MPEICTABISIIOT MPENnoJiaBaTeNio s MPOBEpKH. 3ammura pedepaTa OCYIIECTBISIETCS Ha
CEeMHUHAPCKOM (TIPAaKTUYECKOM) 3aHSATHH B COOTBETCTBUHU C KaJICHAAPHBIM I'paUKOM JUCUUIUIMHBI WU
BHE ayJIUTOPHBIX 3aHATUI B CPOKH, 3apaHee YCTAHOBJICHHBIE NPENOIaBaATEIIEM.

Crtpykrypa pedepara:

1. Turynbnbiii 1ucT. Odopmisiercs o popme, ycranoBiaeHHoH B KPCY.

2. Coneprxanue paboThI (OTJIaBJICHUE);

3. Benenue. Bo BBenenunm 000CHOBBIBAETCS aKTyallbHOCTh TEMbI pedepara, ompenensercs
O0BEKT W TPEAMET HCCIeN0BaHMSA, (HOPMYIHPYIOTCA 3aJaud M ILEJIH MCCIEIOBaHUS, YKa3bIBAIOTCS
6a3oBble ciocoObl HccneaoBanua. O0beM TekcTa BBeneHus He TOMKHO MPEeBbIIaTh 1-2 CTpaHuLL.

4. OcHOBHOE cojiep)aHue padOThL. 371ech HEOOXOAMMO OTPA3UTh CYIIHOCTH MPOOJIEMBI U €€
usnoxkeHue. B OCHOBHOM coxepkaHuM pPaOOTHI JOJKHO OBITH OTPa)XXEHO OIMCAHUE HAyYHBIX
npeacTaBiaeHuid o npoodsieme. CTyIeHTBl U MaruCTPaHThl TOJDKHBI MIOKA3aTh CBS3b MPOOJIEMBbI TEMAaTHKH
pedepara c coBpeMEHHbIMH peanusMu. JlanHblii pazgen pedepara 1enecooOpa3HO pa3duBaTh Ha
COOTBETCTBYIOIIHE Maparpadsl (pa3aeinsl), KOTOPbIe pacHoaralTcs MOCIeI0BaTeIbHO, C COOMI0IEHUEM
JIOTUYECKOW B3aMMOCBSI3M MEXAy coOoii. B koHme kaxkmoro maparpada (pasaena) HEoOXOIUMO
MIPUBOJNUTH BHIBOJIBI.

5. 3akmroueHue. JTo 3aBeplIaoIas 4acTe pedepara, B KOTOPOI MOABOJUTCS UTOT BBITOJIHEHHOM
pabotbl. OCHOBHBIE BBIBOJIBI (DOPMYIHPYIOTCS B BUJE KOHKPETHBIX MOJIOXKEHUN U yTBepKAeHUH. OO0beM
TeKcTa 3aKJII0YeHHsI I0JDKEH COCTaBIATh He Oonee 1,5-2 crpanui. B 3akitoueHnu Bbl JOHKHBI TOKA3aTh,
KaK MMEHHO OBUIM pPEUICHbI IOCTABJICHHBIE BaMU 33Jaud, W KAaKHE BBIBOJBI BbI MOXKETE CIENaTh B
pe3ynbTaTe MPaKTUYECKOTO BBIOJIHEHUS ITHX 3a/1ad.

6. bubmmorpadust (crimcok mnmreparypsl). JlaHHBIA paszgen pedepata JODKEH COAEPKATb
HEe0OXOIMMBIE CBEJIEHUs 00 MCTOYHUKAX, MCIOJIb3YEeMbIX IPHU MOJArOTOBKE MaTepuana Ijs pedepara.
Criucok nuteparypsl 0popMIIsieTCss B COOTBETCTBUH € TPEOOBAaHUSMH HOPMATUBHOM JJOKYMEHTAIHH.

7. Ilpunoxenust (ecau TakOBble UMEIOTCS B pabore). B maHHBIN paznen HEOOXOAUMO BKIIOYATH
MaTepHalibl, KOTOPBIH HE ObUT BKIIFOYEH B OCHOBHOM TEKCT paOOTHI (TEKCTHI MIPOrpaMM, CXEMBbI, PUCYHKH,
Tabnuipl, T.10.). CaMo MpUIIOKEHHEe HyMepyeTcsl OTAENbHO apabckumu 1udpamMu, 4TOObI Ha HETO MOKHO
OBLIO cOCNaThCs B KOHIIE COOTBETCTBYIOIIEH (hpa3bl TEKCTA.



