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AHHOTaNINA

JucuunnuHa «CHucTteMbl 1 METO/bl UCKYCCTBEHHOI'O MHTEJUIEKTA B AJIEKTPO3HEPIETUKE»
BXOJIUT B 00pa30BaTeIbHYIO MPOTrpamMMy BBICHIEr0 00pa3oBaHUs — IPOrpaMMy CIIEUATUTETA 10
HaNpaBJIeHUIO MOAroToBKH/ crenuanbHocTH 13.05.02 «CrneunanbHble 3JeKTPOMEXaHUYEeCKHe
CUCTEMbI» HAIPABIEHHOCTU «DJIEKTPOMEXAaHUYECKHE CHCTEMbl CIEHUAIbHBIX YCTPOUCTB U
uznenuity. lucuurmna peanusyercs kadeapoit «Ne32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-1 «Cmoco0OeH OCyIIeCTBIATh MOWCK, OO0pa0OTKy W aHaIM3 HHPOpMAIUU U3
pa3IMYHBIX HCTOYHUKOB M TMPEACTaBIATH €€ B TpedyeMoMm QopmaTe ¢ HCHOJIb30BaHHUEM
UH(POPMALMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHID»

[IK-2 «CnocoOHOCTh ydacTBOBAaTh B KOHCTPYMPOBAHHM JJIEKTPOTEXHUYECKUX U
AJIEKTPO3HEPIETUYECKUX YCTPOMUCTB, CIIEIIUANIBHBIX AIEKTPOMEXAHUUECKUX CUCTEM

[IK-4 «CnocoOHOCTh y4yacTBOBAaTh B IUIAHUPOBAHUHU, MOJTOTOBKE, BBIMOJIHEHUH U
00paboTKe Pe3ynbTaTOB HAYYHO-HCCIIEI0BATEIBCKIX M OMBITHO-KOHCTPYKTOPCKUX PabOT»

CopepxaHue JUCHUIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSA3AHHBIX C HU3YYEHHUEM
TEXHOJIOTHH ¥  METOJOB HMCKYCCTBEHHOTO  HHTEIICKTa, MAIIMHHOTO OOydYeHHUS W
WHTEJJICKTYaJTbHOTO aHaliW3a JaHHBIX MpPU pEHIeHHH MNPUKIAJHBIX 337ad B  00JIacTH
AIIEKTPOMEXAHUKHU, JIEKTPOMEXAHUUECKUX CUCTEM CIIEUAIBbHBIX YCTPOUCTB U U3JIEIHUH.

[IpenogaBanne AUCUUIUIMHBI MpeAycMAaTpUBaeT cienyromue ¢GopMbl OpraHU3AINH
y4eOHOTO TpoIIecca: JISKIINH, JIA00PaTOPHBIE PA0OTHI, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0y4aromnerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAMCIUIUIMHBI COCTaBJIsET 4 3a4eTHBIX eauHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Ienbto npenoaaBaHus JUCLUIUIMHBI ABISETCS 03HAKOMIIEHUE CTYIEHTOB € IPUHLUIIAMH,
METOJaMU U MHCTPYMEHTAIBHBIMH CPEACTBAMH MAIIMHHOTO OOYYeHHs, KaK OJHOTO M3 CaMbIX
HOMYJSPHBIX M TNPOIYKTUBHBIX HAIPaBICHUH MCKYCCTBEHHOIO MHTEJUIEKTa, CBS3aHHOIO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOyYalOMIMXCsl aITOPUTMOB, W3BJICKAIOIIUX 3HAHUS U3
naHHbIX. OOydarouiyecs IOJDKHBI U3yYUTh OCOOCHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4YeHHs, TIOJTYYUTh HEOOXOIUMBIC HABBIKH JUIS MPUMEHEHHS CHUCTEM MAIIMHHOTO O0y4eHUs
IpU PELIeHUH 3a/a4 KiacCU(UKaLUU, perpeccuu, KiacTepus3aluu, acCOLMAlK, YMEHbIICHUS]
pa3sMepHOCTH.

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTeIbHON YacTU 00pa30oBaTeIbHON POrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YyUEHHs 10 AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCUUIUIMHBI OO0YYarOLUICS JOJDKEH 00J1alaTh CIeAyHOIUMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpymnna) Kon u HaumeHnoBanue Kon u HanMeHoBaHMe HHIUKATOpA
KOMITETECHIMH KOMIICTECHINH JIOCTH)KEHUS] KOMITETCHIIUU
OIIK-1 Cnocoben OIIK-1.3.2 3HaeT MeTobl pa3paboOTKu
OCYIIECTBIISITH TIOUCK, JIITOPUTMOB U MTPOTPAMMHOTO
00paboTKy U aHaU3 obecrieueHus B paMKax CUCTEM
uH(pOpMaIIUU U3 MCKYCCTBEHHOI'O MHTEIIJIEKTa
paznuunbix ucrounukoB | OIIK-1.B.1 Bnageer HaBpikamu
Ob6menpodeccuonanbHble
KOMITETEHIIHH U TIPEJICTaBIIATH €€ B NPUMEHEHIS CPE/CTB UH(GOPMALIMOHHBIX
TpebyemMoM popmaTe ¢ | TEXHOJIOTHH JIJIsl TIOMCKA, XPAaHEHUS,
HCIOJIb30BaHUEM 00paboTKH, aHANIM3A U TIPEJICTABICHUS
MH(OPMALIMOHHBIX, uH(pOpMalLUY, B TOM YHCIIE C
KOMITbIOTEPHBIX U UCMOJIb30BAHUEM TEXHOJIOTUH
CETEBBIX TEXHOJIOTUHI MCKYCCTBEHHOI'O MHTEJIJIEKTa
I1K-2 CriocobHOCTH
y4acTBOBATh B
KOHCTPYUPOBAHUU [1K-2.3.2 ucnonb3yeT METOIbI
AIIEKTPOTEXHUYECKUX U | pa3pabOTKHU OpPUTHHAIIBHBIX aJITOPUTMOB
[TpodeccronanbHbIe .
KOMITETEHIIHH DIEKTPOIHEPTETHYECKUX | 1 MPOTPAMMHBIX PELICHHI ¢
YCTPOMCTB, MCI0JIb30BAaHNEM COBPEMEHHBIX
CHelHaTbHbIX TEXHOJIOTUI
AIIEKTPOMEXAHUYECKUX
CUCTEM
[1K-4.3.1 3HaeT METOBI U CPEACTBA
ITK-4 CriocobHOCTB IUTAHUPOBAHMSI U OPTaHU3alMU OIBITHO-
y4acTBOBATh B KOHCTPYKTOPCKHX Pa3pabOTOK U
TUTAHUPOBAHHH, MPAaKTUYECKUX SKCIIEPUMEHTAIBHBIX
MOJITOTOBKE, MCCJIETOBaHM; METO/IbI MPOBEACHUS
[TpodeccronanbHbIe BBITTOJIHEHUH U HKCIIEPUMEHTOB U HaOJII0/IEHU,
KOMIETEHIINU 00paboTke pe3yabTaToB | 00001eHus u 00paboTku nHGOpMaIuy,
Hay4YHO- B TOM YHUCJIE C TPUMEHEHHEM
HCCIJIEIOBATENbCKUX U TEXHOJIOTUI HCKYCCTBEHHOTO
OTIBITHO- MHTEJUIEKTa
KOHCTpyKTOpckux padot | [IK-4.Y.1 ymeer npumMeHaTh
COOTBETCTBYIOILIEE TPOIPAMMHOE




oOecrieueHue At 0hopMIICHUS
pE3yNbTaTOB HAYYHO-
HCCJICIOBATEILCKUX U OIBITHO-
KOHCTPYKTOPCKUX paboT

I1IK-4.B.1 Bnageer MaTeMaTUYECKUM
amnmapaToM 00padoTKH
AKCIIEPUMEHTAIBHBIX IAHHBIX, B TOM
qrclie C MPUMEHEHHEM TEXHOJIOTUI
MCKYCCTBEHHOI'O MHTEIIJICKTa

2. Mecro nucuurmHbl B cTpykType OI1

JucuumnimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUIMUCS
IIPY U3YYECHUH CHEAYIOIMX AUCUUILIAH:

— «MaremaTuka, TeopHsi BEpOATHOCTEN U MaTEMaTUUYECKas CTATUCTUKAY,

— «ABTomaru3aius pacuéra u IPOCKTUPOBAHUS TEXHUUECKUX CUCTEM,

— «MHpOpMaAIMOHHBIC TEXHOIOTHH.

3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUU Marepuana JaHHOM JMCLMIUIMHBIL, MUMEKT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS MPU U3YUYECHUU APYTUX AUCUUILINH:

— «MaremaTudeckue METO/bl UCCIETOBAHUIY;

— «TexHUKO-PKOHOMHYECKHE PUCKHU IIPpU CO3AaHUN HOBOM TEXHUKW)

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB yUeOHOU
paboThI 10 TUCIUILTUHE (M paclpeie]IieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaM) IPEeACTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCHUIIIUHBI

TpynoemMKkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 22 22
AyoumopHhuie 3anamus, BCEro Jac. 68 68
B TOM YHCIIE:
nekimu (JI), (dac) 34 34
npakTuyeckue/cemuHapckue 3anstus  (I13),
17 17
(gac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas padoma, Bcero (4ac) 40 40
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.*¥*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJ0EMKOCTH JUCIUILTHHBI 110 pa3/ieiaM U BUIAM 3aHSITHI.
Paznenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJOEMKOCTh TIPUBEEHBI B Ta0IUIIE 3.




Ta6ymma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJTO0EMKOCTh

Paznensl, TeMbI TUCIIUILITUHBL Jlexumn | 113 (C3) - JIP KII CPC
’ (qac) (dac) (qac) (dac) (qac)
Cemectp 7

Paznen 1. Ilonsitue «McKycCTBEHHBIM
UHTEIUIeKT». O0IacTh IPUMEHEHHS TEXHOJIOTHIMA 4 2 2 )
HMCKYCCTBEHHOTO MHTEIJICKTA.

Paznen 2. Ilonarue «MammHHOe 00yueHUE.
MarmmHaHoe 00ydeHHe U UCKYCCTBEHHBIN 4 2 2 10
MHTEJUICKT. Buibl MalmmHHOTO 00yUYCHHSL.

Pa3nen 3. OcHOBHBIE 3TAIILI MAIIMHHOTO
00y4deHus1, UX Ha3HaYEHUE U OCHOBHBIE 8 4 4 10
0COOEHHOCTH. MoJ1eJTi MallIMHHOTO O0y4YeHHUS

Pa3nen 4. Peasninzanust anropuTMOB MallIMHHOTO
ob6yuenus Ha Python. Moaymun NumPy, Pandas, 12 6 6 5
MatPlotLib, Scikit-Learn

Paznen 5. IlpenoOpaboTka JaHHBIX B CHCTEMaX

2 1 1 5
MAIIMHHOTO O0YYCHHSI.
Paznen 6. Ilpumenenue KoHBeepoB AJs
ONTUMU3AIMH TOTOKOB orepanuid. Hactpoiika
MaIIMHHO-00y4aeMBbIX MOJIEJICH METOIOM 4 2 5 5
CETOYHOTO MOKCKA.
OcobeHHOCTH peann3alud MOeIeH
PErpEeCCHOHHOTO U KJIACTEPHOT'O aHaJIN3a.
HToro B ceMecTpe: 34 17 17 40
Htoro 34 17 17 0 40

[IpakTuueckass MOATOTOBKA 3aKJIOYAETCSI B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumei
npoQeCCHOHATBHON 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Tabmuia 4 — ConepxaHue pa3fesioB U TeM JIEKIIMOHHOTO UK

HOMep pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITMOHHBIX 3aHATUH

Paszpnen 1 [Tonstue «MckyccTBeHHbIN UHTEIUIEKTY. OOIaCTh MPUMEHEHHUS TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTEJIEKTa. McTopust pa3BUTHS TEXHOIOTHM
HCKYCCTBEHHOT0 MHTeNIeKTa. HanpaBienus pa3BUTHS HCKYCCTBEHHOIO
uHTeuekTa. KintoueBble 0COOEHHOCTH €CTECTBEHHOI'O MHTEIJICKTA.
CgoiicTBa crnabodopMann30BaHHbIX 3aa4. OMIUpuieckuil Tect ThropuHra
JUI OLIEHKU MCKYCCTBEHHOT'O MHTEJUIEKTa. VIHTEeNneKTyanpHble
MH(OPMAaLIMOHHBIE CUCTEMBI. AJITOPUTMBI Kak (popmanuzanus 3HaHUN 00
00paboTKe JaHHBIX. KJIACC MHTEJUIEKTYaJIbHBIX 3aa4. OOpadoTKa JaHHBIX U
00paboTKa 3HaHUH

Paznea 2 [Tonarue «MammHHOe 00yueHue». MaimumHHoe 00y4eHne U UCKYCCTBEHHBIH
WHTEJUIEKT.

Tpu BH1a MAITMHHOTO O0Yy4EHUS:

— oOydenwue ¢ yunteneM. OCHOBHBIE pemaeMblie 3anauu. Obmactu
npuMeHeHus. [Iporno3upoBanue Ha ocHOBe 00yUYeHHs ¢ yuuTeaeM. 3ajada
KJ1acCU(UKALIMU - pacliO3HaBaHHE METOK KJIacCOB. 3ajlaya PerpeccuH -




IIpeACKa3aHue 3HAYCHUN HENPEPBIBHON LIEJIEBOM IIEPEMEHHON;

— oOyuenmue ¢ nogkpervieHneM. OCHOBHBIE penraeMsle 3agaun. O6sactu
npUMeHeHHs. Perenne nHTepakTUBHBIX 33]]a4 Ha OCHOBE O0YUEHUS C
IIOIKPEIITICHUEM;

— o0Oyuenue 0e3 yuutens. OCHOBHBIC pemiaembie 3anaun. O0iactu
npuMeHeHHst. OOHapy)KEHUE CKPBITHIX CTPYKTYP IPU IOMOIIM 00ydeHus 0e3
yuuTesns. BolsiBIeHre NoArpym npu nomMouy kinacrepusanuu. CHIKEHNE
Pa3MEpPHOCTH IS «CHKATHSI JaHHBIX»

Paznen 3

OCHOBHBIE 3TaIbl MAIIUHHOTO O0YYCHUsI, X HaA3HAYCHHUE U OCHOBHBIC
0COOEHHOCTH:

— TpeaBapUTeNIbHAs 00pabOTKa TaHHBIX B CUCTEMaX MAIIMHHOTO O0yUYCHHSI.
Haznauenue. OCHOBHBIE 0COOEHHOCTH;

— atan «O0y4YeHHe» B CUCTeMax MallIMHHOTO 00yueHwus. [TpuHIumBI
(dhopMUpOBaHHS TPEHHPOBOYHOTO Habopa JaHHBIX. Mcnons3oBanue
nepeKkpECTHOM MpoBepKH. [ nneprnapaMeTpuveckas ONTHMHU3AIIHS,

— 3Tar OIEeHKH 0000MIaroIei CHoOCOOHOCTH B CUCTEMAaX MAIIMHHOTO
o0yuenwust. [Tousitust TouHocTH (Precision) u BepHoctu (accuracy)
(GYHKIMOHUPOBAHUS MOJICTICH.

OcoOeHHOCTH  BBIOOpA ONTHMAJIBHONH MOJETH MAIIMHHOTO OOYYeHHUSI.
TumoBast 3aBUCHMOCTh MEXIY CIIOKHOCTBIO MOJIEIM MAIIMHHOTO OOYYeHUs
u  oneHkod e€ odddekruBHOCTH. THNOBas  3aBUCHUMOCTh  OIICHKHU
3G GEKTUBHOCTH MOJENEH MamMHHOTO O0y4eHHsS OT pa3Mmepa oOydaromiei
MOCJICIOBATEIBHOCTH.

dopmanbHas NOCTAaHOBKA 337[a4i MATMHHOTO 00y4eHUs

Pa3znen 4

Peanuzanust anroputma oOy4yeHuss mnepcentpoHa Ha Python. Moapynu
NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crtpoenue u GpyHKIMHM OMoIOorHYecKoro Heipona. Peanu3zanus nepuentpoHa
Ha Python ¢ ucnons3oBanuem scikit-learn. TpenupoBka mnepcenTpoHa.
AnantuHbii tuHelHbIH Helipon (ADALINE). Tpenuposka ADALINE
METOAaMHU TTAKETHOTO M CTOXACTUYECKOTO TPATUSHTHOTO CITyCKa.
JluHamuueckoe o0ydeHue.

Mopeinb norucTHYecKor perpeccun. TpeHupoBKa JIOTHCTHYECKOU
perpeccroHHo# Mmozenu B scikit-learn. Pemenue npo6iaemsl nepeodydeHus
IIPU IOMOILU PeryJIsipU3alHH.

Meton oropubIX BekTopoB (SVM). Kriaccudukanus ¢ MakCHMaTbHBIM
3a30pOM M € MATKUM 3a30poM Ha ocHoBe SVM. Perienne HeMHEHHBIX 3a/1a4
siIepHbIM MeTosIoM SVM.

Mojenu MalMHHOTO 00y4eHHs Ha OCHOBE JiepeBbeB pelieHuil. O0bsicHeHne
pe3ynbTaToB oOyuenust. Ciry4daiiHbIi Jiec.

Mopens MaHHOTO 00yYeH s Ha OCHOBE K OmkaiIix cocenei.
Hausnsiii baitecoBckuii kimaccudukarop.

Pasznen 5

[Ipenobpabotka naHHBIX. Perienne mpoOIeMbl MPOMYIIEHHBIX JAaHHBIX.
O6paboTka KaTeropualbHBIX JaHHBIX. Pa30mBka Habopa MaHHBIX Ha
TPEHUPOBOUYHOE M TECTOBOE IMOAMHOXecTBa. lIlpuBeneHue mnpu3HaKoB K
OMHAKOBOM TKane. OTOOp coaepKaTelbHBIX MNpU3HAKOB. OmpenencHue
BAKHOCTHU ITPU3HAKOB.

Cxatve MaHHBIX MMyTeM CHUXKEHUS pazMepHOCTH. CHUKEHUE pa3MEPHOCTH
0e3 yuuTens Ha OCHOBE aHaIN3a TJIaBHBIX KOMIOHEHT. CkaTue JaHHBIX C
YYUTEIEM TYTEM JIMHEMHOTO TUCKPUMHUHAHTHOTO aHAJIN3a. Sl IepHBII METOT




daHaJIn3a I'NITaBHBIX KOMIIOHCHT JJIA HEJIMHEHHBIX OT06pa)KCHPII>'I.

Paznea 6.

M300paKeHHIA.

OnTumu3anus NOTOKOB Ollepalvii IpHU oMoy KoHBeiiepoB. ToHkas
HAacTpoHKa MalIMHHO-00y4aeMbIX MOJIeJIell METOJIOM CETOYHOT'O IOKCKa.
IIporuo3upoBanue 3Ha4€HHI HENPEPHIBHOM LIEJIEBOM ITIEPEMEHHON HAa OCHOBE
PErpECCUOHHOTO aHAIN3A.
Pabora ¢ HeMapKUpPOBAaHHBIMU JTAHHBIMHU - KIIACTCPHBIN aHAJH3.
TpeHupoBKka HCKYCCTBEHHBIX HEMPOHHBIX CETEN AJI PACIIO3HABAHUSA

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

No
/o

TeMbl TPaKTUYECKUX
3aHATUU

Dopmsbl
MPaKTUYECKUX
3aHITHHI

TpyrnoeMKoCTb,
(gac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

No
paszena
TIACIIAII

JIMHEI

Cemectp 7

ANTOpUTMBI KaK
dbopmanuzanus 3HaHHH 00
00paboTKe JaHHBIX. KIIACC
UHTEJUICKTYaJIbHBIX 33]1a4.
OO0paboTka JaHHBIX U
00paboTKa 3HAHUM

rpynnoBas

2

14

OOy4eHue ¢ yUUuTeNeM.
OcHOBHBIE pelIaeMble
3a1a4u. 3ajaya
KJaccupukanuu. 3arada
perpeccum.

rpynmnoBas

[TpenBaputensHas oOpaboTKa
JAHHBIX B CHCTEMax
MAIIMHHOTO O0y4YeHHUsI.

rpyImnoBas

Peanuzanus nepuentpoHa Ha
Python ¢ ucnonszoBanuem
scikit-learn. TpenupoBka
MepCcenTpoHa.

AanTUBHLIN JTHHEHHBINH

Heiipon (ADALINE).

rpyIIoBas

Moenb TOrUCTUYECKOM
perpeccuu. Pemenue
po0JieMbl nepeoOyyeHust
MIPH IOMOIIA
peryJspu3aium.

MeTo/1 OTIOPHBIX BEKTOPOB
(SVM). Perrenue
HEJIMHEWHBIX 3371a4 SIEPHBIM
MetooM SVM.

rpyIIoBas

Mopnenu MalImHHOTO
00y4eHUsI HA OCHOBE
JIEPEBBEB PELICHUM.

rpymnnoBas




Crnyuaiinblii jec.
Mopaens MaltiHHOT'O
o0yuenus Ha ocHoBe K
OJIMDKANIINX COCELMEN.
Hawusnsiii baiiecoBckuii
Kiaccudukarop.

Bcero

17

17

4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabauna 6 — JlaboparopHble 3aHSITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HanmeHoBaHuMe J1a00OpPaTOPHBIX padbOT TpynoemKocts, | MPakTHHECKOR | pasiena
n/n (uac) IIOATOTOBKH, | JHCLIHII
(dac) JINHBI
Cemectp 7

1 Pa3zpaboTka Moaenu TMHEHHOTO 2 2 1
apantuBHoro HeiipoHa (ADALINE) na
OCHOBE 0a30BOT'0 KJIacca IMepcenTpoHa

2 Knaccudukanus Ha OCHOBE 2 2 2
NEPCENTPOHHOM MOJIEIH C
ucnosip3oBanueM oudmmoreku Scikit-learn

3 Krnaccudukanus Ha OCHOBE MOJCITH 4 4 3
JIOTHCTUYECKOM perpeccuu ¢
ucnosip3oBanueM oudmmoreku Scikit-learn

4 Knaccugukarus MeTo10M OMOPHBIX 6 6 4
BEKTOPOB C UCIOJIb30BAaHUEM OMOIMOTEKH
Scikit-learn

5 Knaccudukanus nMHelHO pa3aenuMbIX 1 1 3)
00BEKTOB (TpH MpHU3HAKA, YETHIPE KJlacca)
¢ Hcnoib30BaHueM Oubimorexu Scikit-
learn

6 Knaccudukanus mMHelHO Hepa3aeInMbIX 2 2 6
00BEKTOB C UCIIOJIb30BAHUEM OHOTNOTEKH
Scikit-learn

Bceero 17 17

4.6. CamocrodTenbHas paboTa 00y4aronmxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO




Tabnuna 7 — Bunbl caMocTosATeIbHON PabOTHI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
20 20
nucuurmiuael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brinmonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctH (TKY)
Homamnee 3aganue ([13)
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpOMEXKYTOUHOM 10 10
atrecrauuu (ITA)
Bcero: 40 40

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHbBIX U3JAaHUN
[lepedyeHb neYaTHBIX U SJCKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEICH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb Ne4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

KommuectBo
SK3EMILIIPOB B
Hlucp/ bubnuorpaduueckas ccpiika 6H6JI[/10TpeKe
URL ampec
(KpoMe AIIeKTPOHHBIX
HK3EMILISIPOB)

YK Pamka, C. Mamunnoe o0y4yenue ¢ PyTorch u Scikit-
004.43 Learn: Ilep. ¢ anru. / C. Pamika, 1O. JIro, B. Mupmxanunu.

— Acrana: ®onuanr, 2024. — 688 c.
YK Pamka CebactbsiH, Mupmkanwim Baxun. Python u
681.3.07 MalIuHHOE O0yUeHHE: MAIIMHHOE U TIIyOOKOe 00yueHue ¢

ucnons3oBanueM Python, scikit-learn u TensorFlow 2, 3-¢

us . [lep. ¢ anrn. — CII6.: «/Inanextukay, 2020. — 848 c.
YK Ilnac Bangep Qukeiik. Python s cnoxHbIX 3amay:
004.43 HayKa O JIaHHBIX. 2-¢ MeXayHap. u3f. — Acrana: «CpuHT
137 Byk», 2024. — 592 c.
V]K: Kepon Opeaben. [Ipuxitannoe MalmmmHHOE 00yUeHUE C
681.3.07 nomoineio Scikit-Learn, Keras u TensorFlow: xoxmenmum,

MHCTPYMEHTBI M TEXHUKU JJIs1 CO3/1aHUS

UHTEJUIEKTYaJIbHBIX CUCTeM, 2-e u3fl.: Ilep. ¢ anri.— CIIO.:

000 «/Ilnanextuxay, 2020.—1040 c.
YK Ipocu3 [Lx. [TpuknaaHoe MammHHOe 00yYeHHE U
004.438 MCKYCCTBEHHBIN MHTEIJUIEKT /17151 MHkeHepoB: [lep. ¢ aHri.




— Acrana: AJIUCT, 2024. - 432 c.
ISBN Anapeac Mrwiaep, Capa I'Bugo. Beenenue B MalinHHOE
978-5- oOyueHwue ¢ momoripo python. PykoBoactso st
9908910-8- CIIEIUATIUCTOB 110 paboTte ¢ naHHbIMU. — M.: U]
1 «['eBuccran, 2017. — 393 c.
YK ua6on Kpuc. MammmnHoe o0yueHue ¢ UCIOIb30BaHUEM
681.3.07 Python. C6opuuk penentos: [lep. ¢ anrn. — CI16.: BXB-

[TerepOypr, 2019. — 384 c.: nu.
YK ko IpaTuk. VickycCTBEHHBIM HHTEIUIEKT €
681.3.07 npumepamu Ha Python.: Ilep. ¢ anrm. - CI16.: OOO

"Muanexktuka", 2019. — 448 c.
YK IMocToanT A. B. OCHOBBI HCKYCCTBEHHOI'O UHTEJIIEKTA B
004.8 npumepax Ha Python. Camoyuutens. — 2-e uzj., nepepad. u

nor. — CI16.: BXB-Ilerepoypr, 2024. — 448 c.

7. IlepeyeHb AIMEKTPOHHBIX 0OPaA30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOH ceTu « IHTepHeT»
[Tepeuenn AJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIMOHHO-

TEJIEeKOMMYHUKAaMOHHONW ceTu «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIMHBI

npuBezieH B Tabnuue 9.
Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»

URL aapec

HanmenoBanue

https://proproprogs.ru/ml

Caiit «MammmHHOe 00yueHue»

http://www.machinelearning.ru/
wiki/index.php?title=3arnaBuas

CTpaHuIIa

[TpodeccuonanbHblif HHGOPMALMOHHO-AHATUTUYECKUI
pecypc, OCBSIIEHHBIN MAITMHHOMY 00YYEHHIO,
pacrmo3HaBaHUIO 00PA30B U MHTEIJIEKTyaTbHOMY aHAIIU3Y
JTAHHBIX

https://jakevdp.qgithub.io/Python
DataScienceHandbook/05.06-
linear-regression.html

CnpaBounuk 1o Python mms Data Science ot JIkeiika
BanpeplInaca:

http://archive.ics.uci.edu

Penosurtopuit mammuHoro odyuenust Kanudopuuiickoro
yHHuBepcuTera B pBaiiHe

http://python.org

Od¢unnanbubiil caiiT a3bika Python

https://www.anaconda.com/dow
nload/success

Juctpubytus Python, npeaHa3HaueHHbIH A5
KpyMHOMAacIITaOHOW 00pabOoTKU JaHHBIX, TPOTrHO3HON
AQHAJTUTUKK U HAYYHBIX BeIYMCIeHUH Anaconda

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TMpH OCYIIECTBICHUU
00pa30BaTeNLHOTrO MpoIiecca MO0 AUCLHUIIUHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Tadbuuie 10.



https://proproprogs.ru/ml
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/
http://python.org/
https://www.anaconda.com/download/success
https://www.anaconda.com/download/success

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t HaumenoBanmue

1 Anaconda3-2024.10-1-Windows-x86 64

2 Python 3.12 version

3 Spyder 5.5.1

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[Tepeuenp wucCIONB3yeMbIX HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEJCTABICH B
tabunue 11.

Tabnuua 11— IlepeyeHp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ Haumenosanune
1 Omnnaita-kaura «CnpaBoyHUK 1O HayKe o AaHHBIX Pythony
https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlataceThl 10 MaITMHHOMY OOYYEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUTHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKOH 0a3bl

Ne HaumenoBaHue coCTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOM Oa3bl (1pu HEOOXOMMOCTH)
1 MynpTUMeaniHAS JICKUUOHHAS ayIUTOPHUS B.M. 21-21
KomnbroTepHslii kacce b.M. 31-04

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTeCcTalu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHs MPOMEKYTOYHOH aTTeCcTalluu

Bug HpOMC)KyTO‘-IHOﬁ aTTCCTallu1 Hepequb OLICHOYHLIX CPCACTB

OK3aMeH Crircok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TPUMEHSETCS S5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIM, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXXET UCIOIb30BaThCs
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL

Tabauna 14 —Kputepuu onieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHUUN

Or1eHKa KOMITETEHITUH

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuthbHAd IKama PAKTCp (bopmp



https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

MaTepHa;

«OTJIIMYHO»

(Ga4uTCHO» .
ACATCIIbHOCTBIO HAITPABJICHUSA

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3J1aracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHbBIE MOJIOKEHHSI C MMPAKTUYECKON

— yMeJi0 00OCHOBBIBAET U ApPTYMEHTUPYET BbIIBUTAEMBIE UM HJICH;

— CBO6OI[HO BJIaJceT CHCTEMOM CIICOMAJIIM3UPOBAHHLIX TIOHSTUH.

JIUTEPATYpPhI;

— HC JOIMYCKACT CYICCTBCHHBIX HeTOqHOCTeﬁ;
«XOpOoHIO»

«3auTEHO»
HallpaBJICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSITHH.

— o0yyaroluiicss TBEpI0 YCBOMII MPOTrpaMMHBIN MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOM

— YBA3BIBA€T YCBOCHHBIC 3HaHHUA C HpaKTH‘IeCKOﬁ ACATCIIBHOCTBIO

«yZI0BJIETBOPUTEIILHOY

JUTEpaTyphl;
— JIOMYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«BAYTCHO»
HaIpaBJICHUS;

— cJ1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUSA TOJIBKO OCHOBHOMU

— UCIBITBIBACT 3aTPYAHCHUA B MNPAKTHYCCKOM IMMPUMCHCHUH 3HAHUH

— 3aTpyAHsieTcs B (OpMyITUPOBAHUU BBIBOJIOB  0000IECHU;
— YaCTUYHO BJIAJACET CUCTEMOM CIECIMAIM3UPOBAHHBIX OHSITH.

HCYIOBJICTBOPUTCIILHO»

MaTcpuraia,

PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HANpPaBIICHUH,
«HE 3aUTECHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;
— He GOpMYIHUPYET BEIBOJIOB M 0000IICHUIA.

— o0yyaroluiics HE YCBOWJ 3HAYUTENIbHOM 4YacTh IPOrpaMMHOIO
— JIOICKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IpHU

— UCHBITBIBACT TPYAHOCTHU B IMMPAKTUYCCKOM NPUMCHCHHUN 3HaHI/II71;

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bormpocs! myist sx3amMena npecraBieHsl B Tadnuie 15.

Tab6nuia 15 — Borpocs! 1t 9k3aMeHa

Ne Kon
[Tepeuenb BOIPOCOB AJIsI SK3aMEHA
1/ WHJIUKaToOpa
1. [aiite omnpenenenue mnoHATuio «VMckycctBeHHblil uHTemnekT. Iloscuute | OIIK-1.3.2
TepMuHbl  «Cnabblii  McKyccTBeHHBIM — mHTeekT» U «CunpHbi | OIIK-1.B.1

HCKYCCTBEHHBIN WHTEITIEKTY. [Tepeuncnute 0COOEHHOCTH
crnabodopmMann30BaHHBIX 3a7a4 Kak OCHOBHOWM 00JIACTHU TNPUMEHEHUS
TEXHOJIOTHIl HCKYCCTBEHHOTO WHTeIIeKTa. [IpuBeante mnpuMepsl TaKHX
3ajad.

2. Tlo KaKOMY MPU3HAKY MOXKHO BBIACIUTH MHTCIUICKTYAJIbHBIC 3aJa4du CpCAu

Ipyrux 3amad  oOpabotku  uHpopmanuu? I[lpuBegure  mpumMepsl
MHTEIJIEKTYanbHBIX 3a1a4. [losicHUTe, YTO Ha3bIBAIOT MHTEIICKTYaIbHBIMU
WH(OPMAITMOHHBIMU TEXHOJIOTHSIMH.

3. [Jaiire ompenenenue mnoHsATHIO «MamHHOe oOyueHue». C yeM CBsI3aHO

cBOICTBO 0OyueHus B Takux mojensx? Ilepedncnure ocHOBHbIE (DaKTOPHI,
BAMSIOIIME Ha A(QQPEeKTUBHOCTh HCIIOJB30BAaHMS METOJIOB MAIIMHHOTO




o0OydeHus1, U TaliTe UM KPaTKYIO XapaKTePUCTHUKY.

4. TlpuBenurte KiacCU(PHUKAIUIO CHCTEM MAIIMHHOTO OOYYEeHHS MO O00BEMY H
TUITy KOHTPOJS BO BpeMs OOYYEHHsS, B 3aBHCHUMOCTH OT CIIOCOOHOCTH
0o0y4JaTbCs Ha OCHOBE MOTOKA BXOJAIIUX JTAHHBIX, MO CIOCO0Y 000011IeHus
3HaHuM. JlaliTe KpaTKyl0 XapakTepUCTUKY IIEPEUUCICHHBIM KJlaccaMm
CHUCTEM.

5. Tlosicaure ocoOeHHOCTH OOy4YeHHs C Y4YUTEleM Kak BHJAa MAIIUHHOTO
oOyuenus. [IpuBeauTe NOCTAaHOBKY 3agaud OOy4YEHUS C YYHUTEIEM.
[lepeuncnure TUIBI 33724 OOYYCHHS C YYUTENIEM, B 3aBUCHMOCTH OT BHJIA
MHOKECTBAa  JIOMYCTUMBIX  OTBeTOB. [losicHUTE, 4YTO  Ha3bIBaeTCs
MPU3HAKOBBIM OMHUCAaHUEM OOBEKTa U3 MHOXKECTBA HUCCIICYEMbIX OOBEKTOB.
Kakwue Turibl npu3HaKkoB CyIECTBYIOT?

6. IlepeurciuTe OCHOBHBIE 3Tallbl PELICHMs 3aJayd MALIMHHOTO OOYy4YeHHs C
yuuteneMm. [losicHuTe copepkaHue KaXKao0ro 3rama.

7. TloscHure o0coOeHHOCTH OO0y4yeHHs] Oe3 yuduTens Kak BHUJA MAIIUHHOTO
oOyuenwns. Ilepeunciure Hambosiee XapakTepHbIE O0JIACTH HCTIOIB30BAHUS
oOyueHust 6e3 yuurens. Kakue TUIbI 3a7jau peraroTcst METo1aMu 00ydeHust
0e3 yuutensa? Jlaiite KpaTKyro XapaKTEpUCTUKY 3TUM 3a/ladam.

8. Ilosicuure 0coOeHHOCTH O0Y4YEHHUs C MOJKPEIJICHHEM Kak BHJIA MAIIUHHOIO
oOyuenns. IlpuBeanuTe MOCTAHOBKY 3alayd OOYYEHHS C MOJIKPEIICHHEM.
Onumure cxeMmy B3aUMOJECHCTBUS areHTa cO CpeAod Npu peanu3aluu
oOyueHust ¢ monkperieHueM. [lepeuncnuTe XapakTepHble 00JacTu
IpUMEeHEeHUs 00y4YeHHUs C MOAKPEIIEHUEM.

9. Tlosicaute 0COOEHHOCTH OLIEHKH KadecTBa paboThl Kinaccudukaropa. [Touemy
ko3 urmeHT OIIMOOYHBIX Kiaccuukanum u MPaBUIILHOCTh
KJaccuuKkanuu He Bcerga SBIAIOTCA d()()EKTUBHBIMU  ITOKA3aTeNsIMU
KadgecTtBa Kinaccupukanuu? Yrto Takoe wMmarpuuma HerouHocted? Kak
OTIPENeNIUTh TOYHOCTh M TOJHOTY KIACCU(HUKAIMH C HCIOIH30BAHUEM
maTtpuil  HerouHocTeil? — Kakme — ocoOeHHOCTM — KiaccuukaTopa
XapaKTepU3YIOT TOYHOCTH U MOJIHOTA?

10. Kak BBIIJISAAT  TUHOBBIE  3aBUCHMMOCTH  TOYHOCTH  OT  TOJHOTHI
KJaccu(UKaluy, a TakKe TOYHOCTH M TIOJHOTHI OT TOpOTa IPHHATHUS
pemenus? IlosicHuTe Takoe MoBeleHUE JaHHBIX 3aBUcHUMOcTed. [loscHuTe,
4TO Takoe «mepa F1», kKak oHa onmpeenseTcs u A Yero UCHoJIb3yeTcs.

11. Tlosicuute, KaK UCIONB3YyeTCsl KpUBasi paboveil XapaKTepUCTUKH PUEMHHUKA
(ROC) nmns omenku kadecTBa paboThl Kiaccudukatopa. IlpuBenute
XapaKkTepHbI BUJ JaHHOM KpuBoM. Kak BbeIrmsauT KpuBas paOoueit
XapaKTEePUCTUKN MPUEMHHUKA MPH YUCTO CiIydaifHOU kiaccupukauuu? Jlms
KaKuxX [eNeld OOBIYHO HCTONB3YeTCs] M3MEpEeHWe IUIOMIATN MOJ KPHBOM
paboueil xapakrepuctuku npuémuuka (AUC)?

12. TlosicHuTe, KaK CTPOWTCS MaTpUlla HETOYHOCTEH MpPH MHOTOKJIACCOBOM
kinaccupukanui. Kak MOXXKHO OLIEHUTh TOYHOCTb M MOJHOTY JUISL KaXJIOTO
Kjacca, a TaKke pe3yJIbTHPYIOUINEe 3HAYCHUS TOYHOCTH U TIOJTHOTHI
KJIaccu(UKaIUH.

13 TlosicauTe OCOOEHHOCTH OIICHKM KadecTBa pabOTBI Mojesei perpeccuu. B
KaKMX cCly4asx OTHAI0T MpeanodyreHue kpurepuio kadectBa RMSE, a B
KaKHuX cinydasx kputeputo MAE?

14. B uém cocrout cBOHCTBO 0000MIaONIEH CIOCOOHOCTH MOJAETH MAIIWHHOTO
oOyuenns. Kakme TpuEMBI HCIONB3YIOTCS JUISI  TEOPETHYECKOW U
AMIUPUUYECKOM OIICHKH oboO1aroreit CIOCOOHOCTH: OLIeHKa
MaTeMaTHYECKOTO OKHIAHHUS CPEIHHX TIOTeph, OIEHKA BEPOATHOCTH

[1K-2.3.2




15.

16.

17.

nepeoOydyeHHs, OIICHKa Ha OTJIOXeHHbIX gaHHbiX (hold-out), omenka
CKOJIB3SIIET0 KOHTpoJIst (Cross-validation).

Ha3oButre OCHOBHbIE NpPUYMHBI BO3HUKHOBEHHS IEpPeOOydeHHUs |
HEOOOYYCHHUST B MOJICINISX MallMHHOrO oOyueHus. [lepedynciaure oCHOBHbBIE
CI0co0bl MUHMMH3ALUU 1EpE00yUEHUSI.

[TosicHuTe TOHATHSA CMELICHHS, AUCIIEPCUU M HEYCTPAHUMOW IMOTPEUTHOCTH
KaKk TpEX COCTABISAIOMMX OMIMOKM OOOOIIEHUS MOJEeNe MAaITMHHOTO
00yJeHUsI.

[losichuTe XxapakTep M3MEHEHUS OLEHOK dS((EeKTUBHOCTH  MOAETeH
MAaIIMHHOTO 00YUYEHHsI TIPY BO3PACTAHUH HX CIIOXKHOCTHU (Kpusvie npogepku,
validation curve) u pasmepa oOyuarorieli BBIOOPKH (Kpusvie 06yuenus,
learning curve).

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ilepcentpon PozenbOnarra. CTpykTypHas cxeMa M IpaBUIO OOy4YeHMs
HepCENTPOHA.

Mopenps amantuBHOro jauHeHHOTO HelpoHa. OOydenue ADALINE mnpu
IIOMOIIA METOJA TIPAaJUEHTHOro cmycka. [I[akeTHBIM M CTOXaCTUYECKHUU
IPaJUEHTHBIN CIIyCK.

Mogenp soructuyeckoil perpeccuu. [lokaxure, 4TO BBIXOJ CUTMOUIAIBHOU
(GYHKLIMH MOXHO HHTEPIPETHPOBATH KaK BEPOATHOCTh MPHUHAIEKHOCTH
OTJIENBHO B3STOr0 00pasia nepBoMy KJaccy.

OOyueHnue MoJenu JIOTUCTHYECKOW perpeccuu. Pemenune mnpoGiiemsl
nepeoOy4eHUsl IpU MOMOILHU peryispusanuu. L2-perynspuzanus

Meton omnopHbix BekTopoB. Kiaccubpukamuss ¢ MITKMM 3a30poM  JUis
o0ecrieyeHnss CXOIUMOCTH ONTHUMH3AIMH TIPH JOMYyCTUMOCTH OIIMOOYHON
KJIacCU(PUKALIHH.

Pemenue HenuHEHHBIX 3a7ay IpU MOMOLIM METOAA ONOPHBIX BEKTOPOB.

JloGaBnenne Kk  HaOOpy  JAQHHBIX  JIONOJIHUTENBHBIX  IPU3HAKOB.
Hcnonp3oBanue npusHakoB 6mm3zoctu. RBF-¢yHkums kak GyHkms momxoousi.

l'unepnapamerpuyeckass ONTHUMM3ALMsA MoOJENed MAIIMHHOTO OOyuYeHHs.

Hcnonp3oBaHne  pemérdyaroro moucka i BbIOOpa  HaWIyYIIUX

TUIIEpIIapaMETPOB MOEIIH.

Mopnens Ha OcHOBe JepeBa NpUHATUS pemieHuil. OCHOBHbIE OCOOEHHOCTHU
mogenu. IToctpoeHue nepeBa pelieHHil Ha OCHOBE NMPHUHIMIIA HAUOOJBIIETO
npupocta uHpopMmanuu. ['unepnapamerpsl, oOecleunBaIOLINE MOJICTPOUKY
MOJIETH.

Mogens Ha ocHOBe ciydaiHoro Jyeca. OCOOEHHOCTH MOJENIH. AJTOPUTM
«BBIpAILlMBAHUSA» CllydallHOTO Jieca. [umepmnapamerpsl, oOecredyuBaroliye
MOJICTPOMKY MOJEIIN.

Knaccupukarop Ha ocHoBe k Ommkalmmx coceineid M €ro OCOOEHHOCTH.
['uneprnapaMeTpsl, oOeceYrBarOIIUe MOACTPOIKY MOJIEINH.

HauBHblii OaiiecoBckuii kinaccudukatop. OCHOBHbIE OCOOEHHOCTH MOJETU U
o0acTH €€ MpUMEHEHusl.

[Ipuémbl npeaBapuTenbHOW OOPaOOTKM MaHHBIX B MOJEISAX MAIIMHHOTO
oOyuenus. Pemenue mnpoOiemMbl C HEAOCTAIOIIMMHU JIAaHHBIMH, 00paboTka
KAaTE€rOPHANIbHBIX (UMEHHbIX U NOpPAOKOBbIX) JAHHBIX, BBIOOD 3HAYMMBIX
IIPU3HAKOB (ucnonvsosanue L1 pezyaapuzayuu, anzopumm
nocne0o8amenbHo20 6blOOpaA NPU3HAKOE, OYEHKA BANICHOCMU NPUSHAKOS C
NOMOWBIO CLYHAUHBIX 1€COB).

Boigenenue Npu3HAKOB: CXKAaTHE JIaHHBIX C TOMOUIbIO  OHMKEHUS

pa3MEpHOCTH TPOCTPAHCTBA IPU3HAKOB. AHAIM3 TJaBHBIX KOMIIOHEHT

(Principal Component Analysis). JluHei#HbId TUCKPUMHHAHTHBIA aHAIU3

I1K-4.3.1
[IK-4.¥.1
[1K-4.B.1




31.

32.

33.

(Linear Discriminant Analysis).

AHcaMmOu Mozenelt MamuHHOTO 00ydeHus1. OCHOBHBIE MOIXO0/IBI K CO3/IaHUIO
ancamoOuei. barrunr (bagging).

AncambiieBoe o0Oyuenue. bByctunr (boosting). AnropurMmsr Boostl,
amantuBHbIN OyctuHr (AdaBoost), rpaauentHbiii Oyctunr (GBM).
Amncam6iieBoe 00yuenue. Crekkunr (stacking).

Bompocsr (3agaun) aiis 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.

Tabauna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Ne /i [Tepeuens BompocoB (3a1a4) ais 3adera / qudd. 3adera

Kon
WHIUKATOpa

Y4eOHBIM NJIAHOM HE IPEIYCMOTPEHO

[lepeyenp TeMm [UIi KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B TabmwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO IPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

Ne i/t N
KYPCOBO# pabOThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwmie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Ne
/o

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Konx
WHJIUKaTOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM 0OHO20 BEPHO20 OMBEMA
U3 uemulpex NPeoioNHCeHHbIX U 0O0CHOBAHUEM 8blOOPA

Wuctpykmus: [IpouunTaiite TEKCT, BEIOEpHUTE MPABUIBHBIN OTBET U 3AIUIITUTE APTYMEHTHI,

000CHOBBIBaOIIIUE BEIOOP OTBETA

3amaya KIacCUPUKAIUH - ITO ...

A) TIOHCK TPYHIIBI, B KOTOPYIO MOYXHO O0BEANHUTD O0BEKTHI, HMEIOLINX
CXO0)KH€ XapaKTEePUCTUKU

B) ompenenenue 3aBUCMMOCTH MEXY JIBYMS YUCIIOBBIMH
MepPEMEHHBIMU

B) mnpenckazaHue 4MCIOBOTO 3HAUEHHUS LIEJIEBOM IEPEMEHHOM Ha OCHOBE
3HAUYCHHUI HEe3aBUCHUMBIX TMEPEMECHHBIX

I') nowuck kmacca, K KOTOPOMY OTHOCUTCSI OOBEKT, HA OCHOBE €T0

MIPU3HAKOB

OIIK-1.3.2
OIIK-1.B.1

3amada perpeccu - 310 ...

A) mpenckazaHue YUCIOBOTO 3HAYEHHS 11€I€BOH IIEPEMEHHOIN Ha OCHOBE
3HAYEHUI HE3aBUCHUMBIX TMEPEMECHHBIX

b) mowuck kimacca, Kk KOTOPOMY OTHOCHTCS OOBEKT, HA OCHOBE €0
MIPU3HAKOB

B) onmcanne cBs3u MeXy IByMsI KAaT€TOPHATbHBIMH TTEPEMEHHBIMU

F) CpaBHHTeHBHBIﬁ AHAJIN3 HECKOJIBKHUX YHCJIOBBIX IIEPEMEHHEBIX C
MOMOILBIO TPadUKOB

OIIK-1.3.2
OIIK-1.B.1

B kakom u3 CJIy4acB UMCCT CMBICII CPpa3y UCKIIHOYNUTH KOJIOHKY JaHHBIX:

A) Bcs K0JIOHKa HMEET OAHO W TO YK€ 3HAUEHHUE;

I1K-2.3.2




b) B kosoHKe KaXk[10€ 3HAYCHHE - YHUKAIBHOE (BEIICCTBCHHBIC YHCIIA);
B) Komonka uMeeT 1Ba YHUKAJIBHBIX 3HAYCHHUS,
I') KomoHka cOEPKUT CTPOKH.

Kakoe u3 HampaBieHui Hccaea0BaHUM HCKYCCTBEHHOIO HHTEIIEKTA [1K-4.3.1
WCTONB3YET CIyYaiHbIi M000p, KOMOMHUPOBAHUE U BapUaIlMU HCKOMBIX IIK-4.V.1
MapaMeTpoB C MPUMEHEHNEM MEXaHU3MOB, HATOMUHAIOIIUX OMOJIOTHYECKYIO [IK-4.B.1
3BOJIIOLMIO?

A) HckyccTBeHHBIE HEHPOHHBIE CETH;

Bb) Kiaccuueckoe MammHHOe 00yueHHeE;

B) T'enernueckue alnropuTMbl;

I") Cuctembl HEUETKOTO BHIBOIA

lNumepniapameTpsl MOETH MAIIIMHHOTO OOYYEHHUS — JTO: T1IK-4.3.1
[IK-4.V¥.1
A) mapameTpbl, KOTOPbIE ONPEEISIOT 3aBUCUMOCTH MEXKAY BXOTHBIMHU [IK-4.B.1
JaHHBIMH U BBIXOaMHU
B) mapamerpsl, KOTOpbIE ONIPEEIISIOT KPUTEPHUH OCTAHOBKH O0Y4EHHUSI
MOJIEH
B) mapamerpsl, KOTOpbIEC ONIPEEIIAIOT KOJIMYECTBO HEHPOHOB B CKPBITHIX
CJ0AX HEHPOHHOI ceTn
I') mapameTpbl, KOTOpBIC HE CBS3aHBI HETMIOCPEICTBEHHO C 00YUYEeHHEM
MOJIETH, HO BIUSAIOT HA €€ Ka4eCTBO
Mertpuka, KoTOpasi He MOAXOAUT JUIs OLICHKM KadecTBa perpeccuoHHbIX | [TK-4.3.1
MoJIeTIeit: IIK-4.VY.1
[1K-4.B.1

A) R-xBagpat (ko3 PUIMIEHT TeTepMHHAIINH )

b) MSE
B) Fl-mepa
I MAE

2 mun. 3adanue KOM6MHMp06aHHOZO muna c 6bl60p0M HECKOJIbKUX eapuanmoes omeema

U3 NPeONONCEHHBIX U PA3GEPHYMBIM 000CHOBAHUEM 8b1O0PA

Wnctpyknus: IIpouunTaiite TeKCT, BbIOEpHUTE MPaBUIBHBIE BAPUAHTHI OTBETA U
3aIUIIUTE apTyMEHThI, 000CHOBBIBAIOIIHE BBIOOP OTBETOB

3agaun, U3 HIKENIEPEUNCICHHBIX, SIBJLIIOTCS 3aadamMu iporaosupoBanust: | OTTK-1.3.2
N . OIIK-1.B.1
A) MaTeMaTHYEeCKUi TIPOTHO3 AThl CHIILHBIX 3eMIICTPSICEHUI
b) mnporHo3mpoBaHHe BEPOATHOCTH JIETAITLHOTO HCXOa
B) onpenenenne mIMTENTFHOCTH U UCXO/a 3a00JIEBAaHUS
I') obnapyxenue crama
J1) 3amaum MOMCKOBOTO BBHIBOZAA
Yto TaKOoE MalIMHHOE 00y4eHHE? OIIK-1.3.2
OIIK-1.B.1

A) 3ro mporiecc, B X0/i¢ KOTOPOTO CHCTeMa 00padaThiBaeT 00JIbIIOE
YHCJI0 TPUMEPOB, BBISBIIET 3aKOHOMEPHOCTH M UCIIOJIB3YET MX, YTOOBI
MPOTHO3UPOBATh XapaKTEPUCTUKN HOBBIX JaHHBIX;

B) OcobenHOCTh TAKOTO OOYUECHHUS 3aKITIOYAETCS B TOM, YTO JaHHBIC
MPeCTaBJICHbI C H3BECTHBIMH MPABWIILHBIMU OTBETaMH, T.€. IAHHBIE C METKaMU;

B) OOGnacTs MaTeMaTUKH, U3y4aloLasi ajJrOPUTMbI 11 HAXO0XKICHUS
3KCTPEMYMOB (YHKITUI;

I') O6macTh HCKYCCTBEHHOT'O MHTEJUIEKTA, CBSI3aHHAS C 00yIeHUEM
KOMITBIOTEPOB Ha JAHHBIX;

1) O6nacTh MpakTUYECKOW NESITEILHOCTH U HAYYHBIX HCCIIEI0BAaHUN
caM000yYaOIIUXCsl aTOPUTMOB, H3BIEKAIOIIMX CMBICI (3HAHMSI) U3




JaHHBIX, CPEJACTBO CO3JIaHUS MOJICIICH aJIrTOPUTMOB.
E) Metoauka 06paboTku n300paskeHUN.

Kax 6opoTtscs ¢ addexrom nepeodydenns?

A) Cnenatb MoOIeNb mpoine (MeHee KOMIUIEKCHOM);

b) Bzarp meHbIIe 00y4Jarommx JaHHBIX;

B) Hakonwuts Gomnbinie 00y4aronux JaHHBIX;

I') Caenath Mozens crioxkHee (001ee KOMIUICKCHOH );

) IloBpicuTh KagecTBO 0OyUaroMIeil BRIOOPKHU MMyTEM CHUKSHHS IITyMa B
JAHHBIX, UCTIPABJICHUs OIHUOOK, yCTpaHEeHHs BHIOPOCOB H T.1.;

E) Hanoxwute orpanndeHuns Ha IPOCTPAHCTBO MapaMeTPOB MOJIEIIH;

7K) IIpoBepsiTh METPUKH TOJIBKO MO 00yYaIOIIeH BEIOOPKE.

I1K-2.3.2
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Bo3MOXHBIME pemneHns MU Po0IeMbl HeTOOOYIESHHUS SBISIOTCS:

A) Bribop Oonee cinoxxHON MOAETH ¢ OOJBIINM YUCIOM HACTPAUBAEMBIX

napameTpoB;

B) Ilpenocrarnenue o0y4aroIeMy aaropuTMy JIYUIIUX MPU3HAKOB
(KOHCTpYHpOBaHNE MPU3HAKOB);

B) YmenbeHue orpannydeHui MOIEH (HAPUMED, CHIDKEHUE BETHIUHBI
TUIIEpIapaMeTpa peryssipu3aim).

I') Hu oauH U3 nepeyncieHHbIX.

I1K-4.3.1
IIK-4.V.1
I1K-4.B.1

11

Kakumu cBoiicTBamu 001agaroT cnadopopMain3oBaHHbIC 3aauH,
COCTABJISIOIINE 00IACTh MPUMEHEHHSI HCKYCCTBEHHOTO MHTEIIIEKTa?

A) Lenu 3TUX 33124 HE MOTYT OBITH IPEACTABIICHBI B BUJIE
MaTeMaTHYeCKuX (QYHKIHH;
Bb). AnropuT™bI TOCTMKEHHUS ITHX IIEJIel He MOTYT OBITh OMTUCAHEBI CTPOTO

MaTEMaTHYCCKH,

B) Jlnst periienus 3ama4 TpeOYOTCS 3BPUCTHKU — YTBEPIKICHH,
OCHOBAHHBIC HA OTBITE, HHTYUIIHH;

I') JlanHble ¥ 3HAHUS, UCTIOIB3yEMBbIE [T PEIIEHHUS 3THUX 33]1a4, MOTYT
ABJIATHCA HE IIOJITHBIMH, HCOAHO3HAYHBIMU, OIHI/I60‘IHBIMI/I,
POTHBOPEYNBBIMH, PA3HOPOIHBIMH, TMHAMUAYHBIME; HH()OPMAITHST
4acTo MOXET OBITh MPEICTaBJIeHa B BUIE N300paKEeHUI, PUCYHKOB,
3HAKOB, OYKB, CJIOB, 3ByKOB U T.]{

[1K-4.3.1
I1K-4.V.1
I1K-4.B.1

12

Kakue 13 MeTpuKk COBMECTHO alOT JOCTATOYHO MOJTHYIO XapaKTEPUCTHKY
KJaccu(puKaTopa npu HecOaIaHCUPOBAHHOM BBIOOpKE?

A) Accuracy;
B) Recall;
B) Precision;
) F1.

[1K-4.3.1
I1K-4.V.1
I1K-4.B.1

3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHoeIeHue coomeemcmeust

WNuctpykuus: IIpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K Kax a0l MO3ULMHU, JTaHHOU B
JIEBOM CTOJIOIIE, TOJOEPUTE COOTBETCTBYIOIIYIO MTO3UIIHIO B IIPABOM CTOJIOIIE

13

VYcTaHOBUTE COOTBETCTBUE. 3aga4yu MalllMHHOI'O o6yquI/1$1.

1 OOyueHue ¢ yaurenem
2 Obyuenue 6e3 yunTernst
3 OGyueHue ¢ TTIOAKPETUICHHEM

A) Kitaccudukarnus nanHbIxX
b) Krnacrepuszamus naHHBIX
B) OOGyuenue areHTOB

I') Ananu3 naHHBIX

OIIK-1.3.2
OIIK-1.B.1

14

Y CTaHOBUTE COOTBETCTBHE.
HpUMEPBI IPUWIOKEHUI.

Tunbr 3agady MaIIMuHHOI'O O6y‘IeHPIH nu

OIIK-1.3.2
OIIK-1.B.1




1 Knaccudukaris

A) OrmpenencHue cnama B JJICKTPOHHOM
rmoure

2 Perpeccus b) IIpornosupoBaHue CTOMMOCTH KHJIIbsI

3 Knacrepuzauus B) Cermenrauus ayAuTOpHH A
MapKETHHTOBBIX KaMITaHUH

4 OOyueHye ¢ IOIKPEIUICHIEM I') Ob6ydenune urpoBoTO areHTa B

KOMIIBIOTEPHBIX HIPaxX
1) T'enepauus n300pakeHuid O
TEKCTOBBIM 3aIIpocaM

15 Ycranosute coorBercTBHe. OCHOBHBIE J3Tambl mocTpoeHmss Mozaenn | [1K-2.3.2
MAaIIMHHOTO O0OyUYeHHS U ONHCaHUE
1 TlonroroBka qaHHBIX A) Drarm, Ha KOTOPOM OCYIIECTBIISETCS cOOp,
OYHMCTKA, TPeoOpa30BaHNe NaHHBIX, a TAKXKe
pazneneHue Ha 00yJaroIyo U TECTOBYIO
BBIOOpKHU
2 Beibop meroma u b) Ha stom stamne ompenensiercs, KaKon
CO3/IaHKE MOJIEIH ITOPUTM MaITMHHOTO O0y4YeHHs OyaeT
UCTIOJIb30BaThCs, HACTPAUBAIOTCS TIAPAMETPBI
MO/JIENIN, ¥ TIPOUCXOJIUT ee 00yueHHe Ha
oOyuJatoreit BEIOOpKe
3 OueHKa 1 yIIy4IlicHUe B) Hcmonp3yercs ans yiaydiieHUs] TOYHOCTH U
KayecTBa MOJICIH oboOmatoriel crtocoOHOCTH MOJIEIH.
Brutrouaet B ce0s aHam3 OMIMOOK, HACTPOUKY
MapaMeTpoB MOJIENH, a TAK)KE UCTIONh30BAHNE
peryJspu3alui u ancamOsIei Moenei
4 Orenka kayectBaMofenm ') Dram, Ha KOTOPOM MIPOBEPSETCS CIIOCOOHOCTh
Ha TECTOBOU BBIOOpKE MOJIeJIHN K 0000IIEHUIO Ha HOBBIE JaHHBIE, HE
WCTIONB30BABIIIHECS B TIpoIiecce 00ydeHUs
J) Dtan, Ha KOTOPOM OCYIIECTBIISIETCS pa3METKa
JTAHHBIX
16 VYcraHoBute cooTBeTcTBHE. MeTonapl OLEHKM KadecTtBa mogenen | [TK-4.3.1
MaITUHHOTO O0yYEHHUS U UX OMHUCAHNE IIK-4.V.1
1 Kpocc-anmuaars A) Pa30OueHue naHHBIX Ha N YacTel u [K-4.B.1
MOCJIeI0BAaTENIbHOE MCIIOJIb30BAHNE KaXKI0W YaCTH
B KaUeCTBE TECTa, a OCTABIINXCS B KAYeCTBE
oOydeHus
2 Marpuiia onmiook  b) Tabnwuia, ucmonp3yemast 171sl OIICHKH TOYHOCTH
TpeJIcKa3aHnii OMHApHOH KiTaccu(UKauy Ipu
HecOaaHCHPOBAHHBIX KJlaccax
3 MSE/RMSE B) CpennexBanparndnas ommoOKa / KOpeHb U3
CPeIHEKBaIPATHYHON OIIMOKH ISl OL[CHKH
TOYHOCTH PETPECCHOHHBIX MOJIeNen
I') T'paduk, oToOpaXkarolIuii CTeNeHb KOPPEKTHOCTH
KJaccu(UKaIMY B 3aBUCUMOCTH OT BBIOPAaHHOTO
IIOPOTOBOTO 3HAYEHUS
17 Vcranosure coorBercTtBue. Twumbl anHcamOieil moxenen MammuHoro | [1K-4.3.1
0o0ydJeHUs U OTIMCaHne IK-4.V.1
N [1K-4.B.1
1 Barrymar A) MeTom oCTpOeHMS HECKOJIBKUX MOJICIICH Ha
Bootstrap Aggregating) OCHOBE CITyYaifHbIX TIOABBHIOOPOK 0OyUaroIIeit

2 bycrunr (Boosting)

BEIOOPKH, arperMPOBAHUE PE3YJITATOB IS
MOJTyYeHHUS] OKOHYATEIBHOTO IMPOTHO3a

b) Cmocob mocTpoeHus mocie0BaTeIbHOCTH
cna0bIX MOJIeNIeH, KaK/ias cleayromas
oOy4JaeTcs Ha JaHHBIX, Ha KOTOPBIX
MIpEABIAYIAs JOIMyCKaJla OMMTUOKH




3 Crekunr (Stacking) B) Metox, B KOTOPOM HECKOJIBKO MOeIeH
00y4aroTCs HE3aBUCHMO, a 3aTEM HX
Pe3yIIbTATHI HCITOIB3YIOTCS B KAYECTBE
MPU3HAKOB B 00IIIei Moaenu

I') Meron, mpu KOTOPOM HECKOJIBKO MOIETICH

rOJIOCYIOT 32 OKOHYATENIbHBIH MPOTHO3,
B3BEIIICHHOE WJTH PABHOMEPHOE KOJTHYECTBO
TOJIOCOB Pa3HBIX MOJIENICH MOYKET OBITH
HCIIOJIb30BAHO

18

YcranoBute cooTBeTcTBHE. [I[prMeps! anropuTMOB MAallIMHHOTO O0YYEeHHS

1 UX OIIKMCAaHUC

1 SVM (Support Vector A) Anroputm knaccu(pUKaluu, OCHOBaHHBIN Ha

Machines) ITOCTPOEHNH TUIIEPILIOCKOCTEN B

MHOI'OMEPHOM IPOCTPAHCTBE

2 K-Means b) Anroputm knacTepusanuu, KOTOPBIN
pa30uBaeT HaOOp JAHHBIX HA 3apaHee
3aJaHHOE KOJINYECTBO KIIaCTEPOB

3 Random Forest B) AnaroputM, criocoOHBIH CTPOUTH AEPEBHS
peLIeHUI Ha OCHOBE CIIy4aiHbBIX
MOIBEIOOPOK TIPU3HAKOB W HAOJIIOICHNUH,
3aTeM KOMOMHUPYSI PE3YNbTaThl

4 Hausnblit baiiecoBckuii I') Anroputm KiaccuduKalui Ha OCHOBE

Kiaccudukarop BEPOATHOCTHOT'O ITOJIX0/1a, OCHOBAHHOTO Ha

teopeMme baiieca
) Anroput™m perpeccun, OCHOBaHHBIN Ha

JIMHEHHOM 3aBUCUMOCTH MEXly IPU3HAKAMU

1 ICJICBBIM 3HAYCHHUCM

[1K-4.3.1
I1K-4.Y.1
I1K-4.B.1

4 mun. 3aoanue 3aKpvlmoeco muna Ha yCmanoeleHue noCIe008amebHOCIU

WNucrpyknus: IIpoyuTaiiTe TEKCT U yCTAHOBUTE MOCIIEN0BATENBHOCTD.

3anuIunTe COOTBETCTBYIOIIYIO ITOCIIEI0BATEIBHOCTL OYKB CII€Ba HAIIPABO

19

Omnpenenure NOCIEN0BATEIHHOCTh MPUHATHS HHTEIIEKTYATbHBIX PEIICHHI

YCIOBCKOM.

A) [lannsie (0O6paboTka);

b) Nudopmanus (nmo3Hanue);

B) 3nanue (oOHapyXeHHE 3aKOHOMEPHOCTEH);
I') Tlonumanwue (BBIBOJ YMO3AKITFOUEHUH );

) Paccyxnenue (mpuHSATHE PEIICHU).

OIlK-1.3.2
OIIK-1.B.1

20

Vxkaxure IOCICA0BATCIIbHOCTD 3TAIllOB MAalllTMHHOI'O OGy‘IeHI/IH.

A) Onenka moenu (BBIOOp KPUTEPHEB KaUECTBA, CPABHEHUE PA3IUIHBIX

anroput™MoB MO);

b) IpenobpaboTka naHHBIX (BIAEICHHE IPU3HAKOB, OTOOP MPU3HAKOB,
CHIYKEHHE Pa3MEPHOCTH, MaCIITAOMPOBaHUE IPU3HAKOB, B3STHE
BBIOOPOK);

B) IIpornosupoBanue (HCMOIB30BAaHIE MOJIEIH);

I') OGy4enune mozenu (0TOOp MoAEIH U 0OyUeHHE, BHIOOP METPHKH
Ka4ecTBa, epeKpECTHAS IPOBEPKA, THIIEpIIapaMeTpHIecKast
OINITHMHU3AIIHNS).

I1K-2.3.2

21

VYKaXHUTe MOCICI0BATEILHOCTh ATAMOB B3aUMO/ICHCTBHSI AT€HTOB CO
CpeHOﬁ B MalllUHHOM O6y‘IeHI/II/I C MMOJAKPCIUICHUEM, KOTOPEIC J1aJIM HA3BAHUC
MeToay ooyueHust SARSA/

A) Cocrosiaue;

I1K-4.3.1
[IK-4.V.1
I1K-4.B.1




Bb) [eiicTue.
B) Iloakpemuienue;

5 mun. 3adanue omxpwvimoco muna ¢ pa3eepHymviM Omeemom

Wuctpykmus: [IpouunTaiite TEKCT U 3allUIIATE pa3BePHYTHI 000CHOBAHHBI OTBET
WJIM HAITUIIIKUTE TPOITYIIEHHOE CIIOBO/CIIOBOCOYETAHE

22 — 3TO MpoIIece, MPU KOTOPOM KOMITLIOTEPI MOTYT YUUThCS 0€3 OIIK-1.3.2
SIBHOTO MTPOTPaAMMHUPOBAHUS OIIK-1.B.1

23 — aNITOPUTM MAaIIMHHOTO OOydYeHMs, KoTopeiid Haxomwut rpymmsel | OITK-1.3.2
MMOXOXKUX OOBEKTOB B TAHHBIX OIIK-1.B.1

24 Jloructrueckas perpeccus, MeToJi OnOpHBIX BekTopoB (SVM), nausnsiii | [TK-2.3.2
OaifecoBCKUH KiaccU(UKATOp U JP. — 3TO MOJETH MAINIUHHOTO OOyUeHUS JJIs

pEeIICHUA 3a1a4u

25 — sIBJIGHUE, KOTJ1a MOJIeJIb CJIMIIKOM TOYHO TojactpauBaetcsa non | [1K-4.3.1
TPEHUPOBOYHBIE TaHHBIC, YTO MIPUBOUT K IJIOXOH o0o0maromei ciocooHocTu. | [TK-4.V.1
I1K-4.B.1

26 OyHKUIUA — 9T0 QYHKUUS, HCTIOJIb3yeMas B HeHpOHHBIX ceTsx s | [TK-4.3.1
ONpPEACIICHUS 3HAUEHUS BBIXOJIHOTO CUTHAJIA HEUPOHOB T1IK-4.V.1
I1K-4.B.1

27 Ha3bIBAIOT 3()()EKT MPOTUBOIMOIOKHBIH MePeOOyUCHHUIO, I[1K-4.3.1
KOT'J1a MOJIEITb CIIUITKOM IIPOCTA, YTOOBI ONUCATh CTPYKTYPY JaHHBIX. [IK-4.Y.1

I1K-4.B.1

[pumeuanue: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUIL.

1-it Tun. 3aganre KOMOMHIPOBAHHOTO THIA C BEIOOPOM OHOTO BEPHOTO OTBETA M3 YETHIPEX MPEITOKECHHBIX U
000CHOBaHHEM BBIOOpA CUNTAETCSI BEPHBIM, €CIIH IIPABIIIBHO yKa3aHa Iu(pa ¥ MPUBEACHBI KOHKPETHBIE apIyMEHTHI,
UCIIONB3yeMble TIPH BBIOOpE OTBETA.

IMonHOE coBIaneHUE C BEPHBIM OTBETOM — 1 Oas.

HeBepHblit oTBeT 1 ero orcyrctere — 0 6ayuioB.

2-it THN. 3ajgaHre KOMOMHUPOBAHHOTO THIA C BEIOOPOM HECKOJIBKMX BapUAHTOB OTBETA U3 IPEUIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM BBIOOpa CUMTAETCS BEPHBIM, €CIIH IPABUIILHO YKa3aHbI HU(PHI U IPUBEICHBl KOHKPETHBIE
apTyMEHTBI, CIIOJb3yeMbIe IIPU BBIOOPE OTBETOB.

[onmHoE coBmaseHNe ¢ BEPHBIM OTBETOM — 1 Oat.

Ecmu nomymeHs! OImmOKH WA OTBET OTCYTCTBYET — () GasioB.

3-if THN. 3amaHue 3aKPBHITOTO THIA HA YCTAaHOBICHHE COOTBETCTBHUS CINTACTCS] BEPHBIM, €CIIH YCTAaHOBIIECHEI BCE
COOTBETCTBUS (MO3HUIIMHU U3 OJTHOTO CTOJIOLA BEPHO COMOCTABIEHBI C IO3UIMSAMH APYTOro CTONONA).

IMosHOE cOBIafeHUE C BEPHBIM OTBETOM — | Oasu.

HeBepHblit oTBeT 1y ero orcyrctere — 0 6ayuioB.

4-ii THN. 3azaHue 3aKPBITOTO THIIA HA YCTaHOBJICHUE MOCIIEJOBATEILHOCTH CUNTAETCS BEPHBIM, €CITH MPaBHIEHO
yKa3aHa BCs TOCIIeJOBATEIBHOCTD LUDD.

[onHoE coBmaseHNe ¢ BEPHBIM OTBETOM — 1 Oamt.

Ecmu nomymeHs! OmmOKH WA OTBET OTCYTCTBYET — () GasioB.

5-if THN. 3a/1aHNE OTKPBITOTO TUIA C PA3BEPHYTHIM OTBETOM CYMTACTCS BEPHBIM, €CJIH OTBET COBIIAAAET C STAIOHHBIM
IO COJICP)KAHUIO U MOJHOTE.

[TpaBuibHBIN OTBET 3a 3a7jaHue OLleHUBaeTcs B 3 Oaa.

Ecnu nonyiiena oiHa omnOKa\HETOYHOCTH\OTBET [IPABUIIBHBIN, HO HE MOJHBIN — | Gas.

Ecnu nonymiero 6osee 1 omuOGku\0TBET HEMPaBHIILHBIA\OTBET OTCYTCTBYET — 0 Gaios.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00y4YeHUs, IpeJICTaBICHbI B Ta0mIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

‘ Ne n/mn ‘ [lepeueHb KOHTPOJIbHBIX PadOT




\ He npegycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACISAIONIME  MPOLEAYPhl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalluy 00yJaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00y4JarOMUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE H3JIOKEeHHE ydeOHOro marepuana. Ha3HaueHMe COBpPEMEHHOH JIEKIHMU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHHSA, HOBEUIINX
JOCTHD)KEHUI HaydyHOHM Mblciu. B yueOHOM mporecce JeKIus BBIIOJIHIET METOJ0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKuMs pacKkpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMsble pe3yabTaThl IPH OCBOEHUH 00y4aroMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— MOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TOJy4YyeHHE 3HAHUUW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJDKaIINE TO/IbI;

— HayuyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATBCA JIEMOHCTpaluuend CIaioB H
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuala IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

Jlekuuss coctouT M3 TPEX OCHOBHBIX 4YacT€H: BCTYNHUTEIBHOW, OCHOBHOM H
3aKJIFOYUTEIBHOM.

BerynurenbHas yacTh onpezieniseT Ha3BaHUE TEMBI, IJ1aH U 1enb Jekiuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTHh ayJUTOPHIO. B 3TON 4YacTH JEKIUHU M3JIaraercs aKTyalbHOCTD,
OCHOBHasl UJesi, CBSI3b JAaHHOW JIEKIUHU C MPEAbIIYyIIUMHU 3aHATUSMHU, €€ OCHOBHBIE BOIPOCHI.
BBenenne 10KHO OBITH KPAaTKUM M LEJIEHATPABICHHBIM.

B ocHOBHOW YacTH JEKIMH pealu3yeTcs HaydHOe COJIep)KaHHWE TEMbl, BCE TIJIaBHBIE
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JOKa3aTeNbCTB C MCIIOJIb30BaHHMEM Hauboiee
1e1eco000pa3HbIX MeToIMYecKuX MpuémMoB. Kax/iplil yueOHbII BOMpOC 3aKaHYUBAETCS KPAaTKUMU
BBIBOJIaMHU, JIOTHYECKHU TIOJBOASIIMMU CTYACHTOB K CIEAYIOIIEMY BOIPOCY JIEKIUH.

3axirounTeIbHas YacTh UMEET LeNNblo 00001aTh B KpaTKUX (GOPMYIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllas €€ KakK LEeJI0CTHOE TBOPEHHUE.

OTtaenpHble BUJIBI JEKLIUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK I10 COJEpPXaHHIO, TaK U

IO CTPYKTYpE.




11.2. Meroauyeckue yka3zaHusl JUIsi OOYYaIOIIUXCS TO TPOXOXKICHUIO TMPAKTHUYECKHUX
3aHATHI

[IpakTrueckoe 3aHITHE SBISICTCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aluy y4eOHOTO
mporecca, 3aKIII0Yaronasicsi B BHIOJHEHUN 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IPETIOAaBaTes
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1EJTbI0 YCBOCHHS HAYYHO-TCOPETHYECKHX OCHOB Y4YeOHOM
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH JEATEeIHLHOCTH.

[lenpro MpakTHYECKOTO 3aHATHUSA ISl 00YYaIOMIErocs SBISICTCS MPUBUTHE O00yUJarOIIIMMCS
YMEHUU U HABBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyempie pe3yIbTaThl IPH OCBOCHUH O00YUYaAIOIIMMCS TPAKTUYECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe M JeTalu3alds 3HAaHUA TpH PEHICHUH
KOHKPETHBIX 3aJ1ay;

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JMCIIUIIIMHEL,

— BBIPpA0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHMHA 7S
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
oOyueHusl.

TDG6OB8.HI/I}I K OIPOBCACHUIO ITPAKTUYCCKUX 3aHIATHI

HpaKTI/ILIGCKI/Ie 3aHATUA TIPOBOIATCA B KOMIIBIOTCPHOM KJIACCE€ C HCIIOJIB30BAHHUEM
IMIaKETOB IIpOorpamMm pa3p8.60TKI/I n OTJIIaAKu IIPpOrpaMMHOI'0 oOecrneueHust I[I/ICTpI/I6YTI/IBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHasHaYeHHBIA UIS KPYMHOMACIITAOHOMN
00pabOTKM TaHHBIX, TPOTHO3HON aHAJIMTHKH W HAYYHBIX BBIYHCICHUN OT KommaHuu Continuum
Analytics. OTo OecruaTHblii, BKJIIOYas KOMMEpPYECKOE HCIOJIb30BAaHUE, M TOTOBBIH K
UCIIOJIb30BAHUIO B Cpeie mpennpusitus auctpuOytu Python, koTopelii oO0beauHsieT Bce
KIIFOYEBBIC 6I/I6HI/IOT6KI/I, HCO6XOI[I/IMLIC JJIs1 pa6OTBI B oOsact HAayYKH O JAaHHBIX, MATECMAaTUKU U
paspabotku. Anaconda yxe Bkmowaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

HpaKTI/IIIGCKI/Ie 3aHATUSA TPCANoIararoT pa60Ty 0 HWHAWBUAYAJIbHOMY 3adaHUIO,
CBSI3aHHOMY C pa3pabOTKON U OTJIaAKONH pOOOTOTEXHUUECKUX CUCTEM 00pabOTKU HH(POPMAIIUH.

[To pesynapTaTaM Ka)XAoro MPAKTHUYECKOTO 3aJaHUS JIOKEH OBITh MOATOTOBJIEH OTYET,
coz[epxcaumﬁ HCO6XOI[I/IMLIC TCOPCTUYCCKUC CBECACHUA, JINCTUHTH M-IIPpOrpaMM, ITIOCTPOCHHLIC B
MpOIIeCCE€ BBHITIOJIHEHHST paboThl rpaduyeckre 3aBUCUMOCTA W T.M. Kaxapli oT4€T M0JDKEeH
COACPpKAaTh BBIBOJABI II0 nponenaHHoﬁ pa60Te U CHHCOK HCIOJIB3YEMbIX HOOIIOJIHUTCIBHBIX
UCTOYHHUKOB.

Kaxcz[oe MPAKTUYCCKOC 3aHATUC 3aBCPIIACTCA CO6€C€I[0BaHI/IeM C IpenoaaBareyieM II0
MPEICTABIIEHHOMY OTUETY C BBICTABJICHUEM OILICHKHU.

11.3. Meroauueckue ykazaHusi Il OOYYarOIIUXCsS IO BBITIOJHEHUIO J1a00PAaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUHCs MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATH.

BrinonHenue 51abopaTtopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBL, ONpeNesiseMoll y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:



— TMpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B pAMKaX JaHHOW TUCIUILINHBL;

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHHﬁ, MOJIYUYCHHBIX Ha
JCKITHSIX;

—  MOJIyueHHE HOBOW MH(OpMAIMH 110 U3y4aeMOH JTUCIUILINHE,

— T[pHOOpETCHHWE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ J1abopaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PadboT
JlaGoparopHble pabOTHI, NPEIYCMOTPEHHbIC B JaHHOM Kypce, BBIIOJHIIOTCS B

KOMITHFOTEPHOM KJIacce Ha MIEPCOHAIBHOM KOMITBIOTEPE C MCIIOJIb30BaHUEM ITaKETOB MO ICPIKKH
pa3paboTKU U OTJIAJKH TPOrPaMMHOTO oOecrieueHus Ha s3bike Python.

B mpomecce moaroroBkum K 1aboparopHoil  paboTe  HEOOXOIUMO — M3YyYUTh
COOTBETCTBYIOIIIE METOJUYECKHE YKa3aHUS M IMOBTOPUTH JICKIMOHHBIA MarepHaj, KOTOPBIH
OTHOCHUTCS K TeMe paboTHI.

[lepen HauanoMm BHIMOJHEHUS PabOTHI HEOOXOIUMO CO37aTh OTACIBHYIO MAaNKy s
CO3/1aBacMbIX B paboTe (haiyioB U YCTAHOBUTH €€ B CHCTEME KauyeCTBE TEKYIICH JUPEKTOPHHU.
[TyTh K JaHHOM TANKe HE TOJKCH COJIePKaTh UMEH, HAMCAHHBIX KUPHIUIUICH.

B mnpomecce BbimonHEHUS pPabOTHI TOJYYCHHBIC pE3yJIbTaThl PACYETOB, JMCTUHTH
pa3pabaTbIBaeMbIX MPOTPaMM, CXEMbI M JIpyrue paboune mMarepuaibl JODKHBI COXPAHATHCS Ha
JIMCKE JUIA UX JalbHEHUIIEero NCTI0Ib30BaHUs TPU 0(OPMIICHUH OTUETA.

ITo oxoHuannu pabOTH HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €TO 3alUTE Ha
CJICAYIOIIEM 3aHSATHH.

Crpykrypa u dopma oTdera o JadbopaTopHoil pabore
OTtuér 0 mabopaTtopHOit paboTe JOKEH COJIEPKATh:

— daMuIHI0, UMS U OTYECTBO CTYJEHTA, BHITIOJHUBIIETO paboTYy;

— HOMep y4eOHOU TpYIIIbI;

— J1aTy BBINIOJIHEHUS paboThI;

— Ha3BaHUE pabOThI;

— 11eJIb pabOoTHI;

— KpaTKyto (popMyIHpPOBKY 3aJaHUs Ha JIAOOPATOPHYIO padoTy;

— OCHOBHBIE TEOPETHYECKHE CBEJACHHS M (HOPMYJIbI, HCIOJIB30BABIIUECS B TIPOIECCE
BBITNIOJTHEHMSI paOOTHI;

— JIMCTUHTH [IPOrpamMM, pa3paboTaHHbIE U OTJIAXKEHHbIE B IPOIIECCE BHIOIHEHUS PaOOTHI;

— CXEeMBbl, pa3paboTaHHbIE B TPOLIECCE BHIMOJIHEHHS paboThI;

— MPH UCTIOJIb30BAaHUH JIOTIOIHUTENIHON JIMTEPATyphl YKa3aTh CCHUIKU U MPUBECTU CIIUCOK
JUTEPATYypHI;

— BreiBof1BI 110 paborTe.

TpeboBanust K 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
[Ipumep odopmieHUs TUTYIBHOTO JUCTAa OTYETA O J1abopaTOpHOM paboTe MpUBEIEH Ha

caliTe yHUBEpPCUTETAa WW.Zuap.ru.

IIpn odopmnennn oTuéra o JsabopaTOpHONW paboTe HEOOXOIUMO MPHUIIEPKUBATHCA
tpeboBanuit ['OCT 7.32-2017 «Ot1u€t 0 Hay4HO-HCCIeNOBaTeNbCcKoi pabote. CTpykTypa u
npaBuia OQPOPMIICHUSD.



ITo xaxxmoit mabopaTopHOi paboTe MOJDKEH OBITH MOATOTOBJICH OTUYET B OYMaKHOM M B
aneKTpoHHOM Buje. Ilocrme 3ammThl 1a0opaTopHBIX padoT OT4ETHI B OyMaKHOM BHJIE C
IPOCTABJICHHBIMH OICHKAMH XPaHATCS Ha Kadenpe, a OTYETHI B AJIEKTPOHHON (hopMe JOIKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE yJallerocs Ha caiiTe YHUBEPCHUTETA.

11.4. Mertoauueckue yKazaHus ISl OOYYaIOIIMXCS 10 MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IPENoaBareis, HO 0€3 ero HermocpeACTBEHHOTO
YYaCTHSI.

s oOydarommxcsi 1Mo 3a04HOM ¢GopMe OOy4eHHs, caMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU MW CHUCTCMATHU3ALUU HpI/IO6peTaeMbIX 3HaHI/II‘/JI, 06ecneqHBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOydYCHHsI, TIOMOTAeT IOJYYUTh HABBIKH TOBBINICHHS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

—  METOJMYECKHE YKa3aHHS IO BBHIMOJHCHHIO KOHTPOJBHBIX PadOT (U1 00YyJaroIIuXcs
10 32049HOM (hopme 0OyUeHHS).

11.5. MeTtoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELYCMAaTpUBAECT KOHTPOJIb KAdecTBAa 3HAHWUM
00yyYaroIuxcsl, OCyLIECTBISEMOIO B TEUEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

KonTtposnb kayectBa 3HaHUIN MPOBOAUTCS B (hopMe MHAMBUYATbHOTO COOECEJOBAHUS T10

MaTepually OTACIBHBIX pPa3ZCsiOB AUCHUIIIMHBI, a4 TAKXE IPOBCPKU OTUETOB O BBIINOJIHEHUH
MPAKTUYCCKUX 3aJaHuM.

Pe3yanaTH TCKYIICTO KOHTPOJIA MOT'YT YUHUTBIBATHCS IMPU ITPOBCACHUU HpOMe)ICYTO‘{HOﬁ
aTTecraluu.

11.6. MeTtoauueckue yka3aHHs I OOYYAIOLIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
arrecraiun.

[MpomexxyTounass  arrecranss  OOydyaroIIMXCsl — TpPEJyCMaTpUBAcT  OLICHUBAHHE
MPOMEKYTOUHBIX M OKOHUATEIBHBIX PE3yJIbTaTOB 00y4YeHHS 10 auciumuinae. OHa MpOBOAUTCS B
dbopMme 3K3aMeHa:

Dk3aMeH — (opMa OILCHKU 3HAHHM, MOJYYSCHHBIX OOYUYAIOIIMMCS B MPOIECCEe H3YUCHUS
Bcel JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbIKOB CaMOCTOSITEIILHOU pa6OTI)I, CIIOCOOHOCTH IIPUMCHATH
UX Ui pEIICHUs TMPaKTHUYECKUX 3a7ad. DK3aMEH, KaK IPaBWIO, MPOBOJIUTCS B TIEPUOI
9K3aMEHAIIMOHHOW CECCHU M 3aBEPIIACTCS aTTECTAIMOHHOW OIIEHKOW «OTIHMYHO», «XOPOIIOY,
«YJIOBJICTBOPUTEIILHOY, «HEYIOBJICTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




