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AHHOTaNINA

Hucuumumaa «OCHOBBI MAIIMHHOTO OOYYEeHHsT M aHalM3a JaHHBIX» BXOJHUT B
o0pa3oBaTeNbHyI0 MPOrpamMMy BBICIIETO O0pa30BaHUS — MPOrpaMMy CIEHUAIUTETa IO
HaMpaBJIeHUIO0 MOAroToBKH/ crenuanbHocT 13.05.02 «CrneunanbHble 3J1€KTPOMEXaHUYECKHe
CUCTEMbI» HAIPABIEHHOCTU «DJIEKTPOMEXAaHUYECKHE CHCTEMbl CIEHUAIbHBIX YCTPOUCTB U
uznenuity. lucuurmna peanusyercs kadeapoit «Ne32y.

JucuumniuHa  He  gBIsETCS  00sI3aTENbHOM  HpU  OCBOEHUH  0OydaroluMmcs
o0pa3oBaTeNbHON MPOrpaMMbl W HalpaBlieHa Ha YriayOieHHoe (GOpMHUpOBaHHE CIIEAYIOIMIUX
KOMIIETECHIINH .

[IK-4 «CrnocoOHOCTh yd4acTBOBaTh B IUIAHWPOBAHHH, MOJTOTOBKE, BBIMOJHEHUH U
00paboTKe pe3yabTaTOB HAyYHO-UCCIIEI0BATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT»

CopepxaHue IUCUUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MPUMEHEHHEM
METOJIOB MAalIMHHOIO OOy4YeHHUSI M HWHTEIUICKTYyaJbHOTO0 aHalu3a JaHHBIX MpPH PElIeHUU
IPUKIAIHBIX 33/1a4 B 00J1aCTH 3JIEKTPOMEXAHUKH, FJIEKTPOMEXAHUYECKUX CUCTEM CIEIHMaIbHBIX
YCTPOMCTB U U3JIEIHM SHEPTeTUKU U DJIEKTPOTEXHUKHU.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHoro mporecca: llpernonaBanue IUCHUIUIMHBI MpeIycCMaTpUBAET cCleayromue (Gopmbl
OpraHu3ali y4eOHOTO Tpolecca: JEeKIHH, JTadopaTopHble pabOThl, CaMOCTOsTENbHas paboTa
oOyuatorerocs.

[IporpaMMoil IUCHUILIMHBI HPETYCMOTPEHBI CIEAYIOLUIUME BBl KOHTPOJIS: TEKYILIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OOmmast TpyIOEMKOCTh OCBOCHHS IWCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIIBI, 72
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepedeHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHHUS 110 JUCLIUILIIMHE
1.1. Ilenm npenogaBaHusi JUCHUIUIMHBL (OPMHUPOBAHUE Y CTYICHTOB KOMILJIEKCA
npodeCCHOHATIBHBIX 3HAHUH U YMEHUH B 00JIACTH MAIIMHHOIO OOYyYeHMsI M UHTEIUIEKTYalbHOTO

aHajJin3a JaHHBIX.

1.2. Jlucumnnmna siBisieTcss (aKyJbTaTUBHOW JUCIMILIMHON TIO0  CIIEHATLHOCTH
o0pa3oBaTeNbHOI MporpaMMbl Beiciiero oopasosanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare M3y4eHUs AUCHUILTUHBI OOYYAIOUIUICS JODKEH 00J1aJaTh CIeIYIOIIUMU
KOMIIETEHIIMSIMU WM UX Y9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS
Kon u
Kareropus (rpymma) Kon n HanMeHOBaHME MHIMKATOPA JOCTHKCHHS
HaMEHOBaHUE
KOMIIETEHI[HA KOMIIETEHIINU
KOMIIETEHI[UHA
T1IK-4.3.1 3HaeT MEeTOIBI U CPEICTBA
I1K-4 CriocobHOCTE a pel
IJIAHUPOBAHUS U OpraHU3alUU OMBITHO-
y4acTBOBATh B
KOHCTPYKTOPCKHX Pa3pabOTOK U MPaKTUYECKUX
MJIAHUPOBAHUH, N
SKCIIEPUMEHTAIIBHBIX UCCIICIOBAHUMN; METOIbI
IOJTOTOBKE, N
MIPOBEACHUS DKCIIEPUMEHTOB U HAOIIOACHUH,
BBIIIOJIHEHUN U
[TpodeccuonanbHble 06DaGOTKe 00001meHust 1 06padoTku HHPOPMALINHU, B TOM
KOMIIETEHIIUH P YHUCJIe ¢ MPUMEHEHUEM TEXHOJIOTHI
pe3ynbTaTOB HAYYHO-
HMCKYCCTBEHHOTO MHTEJJIEKTA
HCCIIEN0BATEIBCKUX
1 OLILITHO [1K-4.B.1 Bnageer MaTeMaTUYE€CKUM anmnapaTom
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX, B TOM
KOHCTPYKTOPCKHX .
AGoT YHUCJIe ¢ MPUMEHEHUEM TEXHOJIOTHI
p HMCKYCCTBEHHOTO MHTEJJIEKTA

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunnmHa MoxKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— «Marematuka, TeOpHUsl BEPOATHOCTEN U MaTEMAaTHUYECKAs! CTATUCTUKAY;

— «ABTomaTu3aius pacuéra u MPOCKTUPOBAHUS TEXHUUECKUX CUCTEM,

— «MHbopmalinoHHbIE TEXHOIOTHI.

3HaHUs, TOJYyYEHHbIE NPH HU3YyYEHUHM Marepuana JaHHOM AMCLUMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIBHOE 3HAUYCHHUE, TAK U MOTYT UCIIOJIb30BAaTHCS IIPU U3YUYEHHUU IPYTUX TUCLUILINH:

— «MaremaTuuecKue METOIbl UCCIEAOBAHUN»;

— «TexXHUKO-DKOHOMHUUYECKHE PUCKU IIPU CO3/1aHUU HOBOM TEXHUKHU»

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIIIMHE (M paclpeieleHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JIUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDBL, 2/ 72 2/ 72
3E/ (uac)




H3 Hux uacoe npakmuueckoi no020moeKu 17 17

AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

Camocmosmenvnasn paboma, Bcero (4ac) 38 38
Buo npomesxcymounon ammecmauuu. 3ayer,

mudd. 3ager, sk3amer (3auer, dudd. 3au, | 3auer 3auer
OK3.*%*)

*x .
HpI/IMeanI/Ie . KaHJIUJIAaTCKUHU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUIaM 3aHITHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pasznesnsl, TeMBI TUCIIATUINHEL Hexrm | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cewmectp 4

Paznen 1.

2 2 2
OCHOBHBIE IOHATHUS] MALTMHHOTO O0yUYEHHMSI
Paznen 2.

4 4 8
OcCHOBHBIE MOJIEJTM MALTMHHOTO 00yUYEHHsL.
Paznen 3.

4 4 10
Peasinzanus anropuTMOB MallIMHHOTO 00y4YEeHHUS.
Paznen 4.
[Tpeno6paboTka 1aHHBIX B 33Ja4aX MAIIMHHOTO 4 4 10
00yJeHwusl.
Pasznen 5.
OnTuMu3aIus MOTOKOB ONEpanyii P MOMOIIN 3 3 8
KOHBEHEPOB.
Uroro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOy4JarolUMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6muia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howme
p HasBanue u cogepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI
pasnena
1 OCHOBHBbIE MOHATHA MAIIUMHHOTO 00y4YeHUsI

[Ipenmer nuctumuHb U ee 3agaun. CTpyKTypa U COAEp)KaHUE NUCIUIUINHBL. B3anMocBs3b
M3y4aeMOH JUCLUUILIMHBI C APYTHMHU TUCIMIUIMHAMH y4eOHOro iaHa. XapaKTepUCTHKa




OCHOBHOW U JIOTIOJTHUTEILHON JINTEPATYPHI

OO6m1as xapaKTepUCTHKA METOIOB M pa3aeioB, BXOIAIINX B MIPEAMETHYIO 00JIacTh —
MaiuHHOe o0yueHne. O0IacTh MPUMEHEHUS U 331a4H, PelIacMble TEXHOIOTHSIMU
MAIIMHHOTO 00yUYeHHs, OCHOBHBIE MOHATHUS 1 0003HaYeHUs1. OCHOBHBIE OMOIMOTEKH S3bIKa
Python myst paGoTs! ¢ TaHHBIME.

Tpu Buga MaITMHAOTO OOYYEHHUS:

— oOyuenue c yuntenem. OcHOBHBIE peniaeMbie 3aaa4n. O0IacTi MPUMEHEHUS.
[TporHo3upoBaHe METOK KJIacCOB B 3aa4ax kinaccuukanuu. [IporaozupoBanre 3Ha4CHUH
HETPEePHIBHOM 11€7I€BOM NMEPEMEHHON Ha OCHOBE PErPECCUOHHOIO aHAIN3a;

— oOyuenue c noakpemieHneM. OCHOBHBIE pemaeMbie 3aaa4. O0IacT NMpUMEHEeHNSI.
OcHOBHBIE MO/IETH 00YYEHUS C IOJKPEIUICHUEM;

— obOyuenwne 6e3 yuurens. OcHOBHBIE perraeMble 3amaun. O0nactu mpumeneHus. Padora
C HEeMapKUPOBaHHBIMH JAHHBIMH — KJIACTEPHBIN aHanmn3. OOHApYy)KEHNE CKPHITBIX CTPYKTYP
B IaHHBIX U HepapXuu KiaacTepoB. CHUKEHUE PAa3MEPHOCTH AJIST «CXKATHS JAHHBIX).
BrisiBneHre acCOUMAaTUBHBIX CBS3EH.

OcHoOBHBIE MO/IeJII MAIIIHHHOTO 00y4eHMus.

OCHOBHBIE 3TaNbl MAITUHHOT'O O6y‘-ICHI/I$I, HUX HAa3HAYCHUE U OCHOBHBIC 0C06eHHOCTI/I:

— TIpeABapuTENbHAs 00pabOTKa JaHHBIX B CUCTEMAaxX MAITUHHOTO OOyUYESHHUS.
Hasnauenune. OcHOBHBIE 0COOEHHOCTH;

— atan «O0y4eHne» B CHCTeMaxX MalMHHOTo 00yuyeHust. [IpuHIUIBI popMupoBaHHUs
TPEHUPOBOYHOT0 Habopa NaHHbIX. Mcroap30BaHNE NEPEKPECTHOM TPOBEPKH.
I'mnepnapamerpuyeckas ontuMuzanus. OCHOBHbIE METPUKHU KauecTBa MALIMHHOTO
o0yueHus;

— 93Tan OLEHKU 0000IIaoIIeH CITOCOOHOCTH B CHCTEMaX MAIIMHHOTO 00yUeHUsI.
[Mousttust TogHOCTH (Precision) u BepHOCcTH (ACCUracy) pyHKIIMOHUPOBAHHS MOJICIICH.

OcobeHHocTH  BbIOOpa ONTUMAlbHOH MOJENM MAalIMHHOTO OOy4eHus. TumoBas
3aBHCUMOCTh MEXIY CIIO)KHOCTBIO MOJICIM MAIIMHHOTO OOydYeHUs U OICHKOH e
s¢¢dextnBHOCTH. THIOBas 3aBUCHUMOCTH OIEHKH 3(PPEKTHBHOCTH MOENeH MaITnHHOTO
o0ydeHus OT pa3Mepa 00yJaroIel moCciIeJ0BaTeIbHOCTH.

q)OpMaJ'H)HaSI IIOCTAaHOBKA 3aJa4 MalllMHHOI'O 06yqu1/I51

Peanuzanusi aropuTMOB MAILIMHHOTO 00y4YeHMS.

Moaymu NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue u GyHKIUK OMOJIOTHYECKOTo HelipoHa. Peanmzanms neprentpona Ha Python ¢
ucnonb3oBaHueM scikit-learn. TpeHnpoBka mepcenTpoHa.

Anantusabit muHeitabii HelipoH (ADALINE). Tpernposka ADALINE meTonamu
MAaKETHOTO U CTOXaCTUYECKOTO TPaIMEHTHOrO CITycKa. J[nHaMudeckoe oOydeHue.

Mogenb noructuyeckoil perpeccuu. TpeHUPOBKa JOTUCTHUECKOU PErpecCUOHHON
monenu B scikit-learn. Pemenne mpo6nemMbr iepeoOydeHus Ipy IOMOIIN PeryIsipru3aIliy.

Merton onopHbix BekTopoB (SVM). Knaccudukanms ¢ MakcHMabHBIM 3a30POM H C
MSTKUM 3a30poM Ha ocHOBe SV M. PerieHre HeTMHEHHBIX 3a/1a4 SAepHBIM MeTo1I0M SVM.,

Mogenu MalmMHHOTO 00Yy4eHHsI Ha OCHOBE JiepeBheB pemeHnid. OObsICHEHHE pe3yIbTaToB
o0yuenus. Ciy4aifHbIH Jiec.

Moyienb MalmHHOTO 00yueHuUs Ha OcHOBE K Onmkaiimx coceieit.

Hawusnsrii baitecoBckuit kimaccudukartop.

Komno3unumu anropuTMoB MalmnHHOTO 00y4deHus (aHcamOieBoe ooydenune). Komuter
OOJIBIIMHCTBA, OATTHHT, OYCTUHT, CTEKKHHT.

IIpenodpadoTka TaHHBIX B 3a1a4aX MAIIMHHOTO 00y4YeHUsI.

Pemenne mpoOieMbl mpomymieHHbIX JMaHHBIX. OOpaboTKa KaTeropuajbHBIX IaHHBIX.
Pa3OuBka HaOopa JaHHBIX Ha TPEHHPOBOYHOE W TECTOBOE IOJAMHOXKECTBAa. [IpuBeneHue
NPU3HAKOB K OAMHAKoBOM mkaine. OTOOp conep)KaTeNbHBIX MPHU3HAKOB. OnpenereHue
BaYKHOCTH NPU3HAKOB.

CixaTue TaHHBIX ITyTeM CHIDKEHUS pasMepHOCTH. CHIDKEHHE pa3MEePHOCTH 06€3 YIUTeIs
Ha OCHOBE aHajIu3a IVIaBHBIX KOMIIOHEHT. CokaTne JaHHBIX C YYUTCIIEM IIYyTEM JIMHEMHOTO
JUCKPUMHMHAHTHOTO aHaJIn3a. SIaepHblid METO aHaIM3a INIaBHBIX KOMIOHEHT VIS




HEJIMHEWHBIX OTOOpasKEeHHUH.

OnTuMu3zanms NOTOKOB oNepauuii Npu NoMoiM kKoupeilepoB. ToHkas HacTpoika
MAaIIMHHO-00y4aeMbIX MOJICJICH METOIOM CETOYHOTO ITOMCKA.
TpeHnpoBKa NCKYCCTBEHHBIX HEMPOHHBIX CETEeH IS PAcIlO3HABAHUS H300paKEeHHN.
OcCHOBHBIE TEHICHIINY PAa3BUTHA TEXHOJIOTUN MAITHHHOTO 00yUeHUS

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJO0EMKOCTb

W3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTb, |IIPAKTHUYECKOM |pasnena
/o 3aHATHI 3aHATHAI (dac) MOJTOTOBKH, | JUCLIMII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh IPUBEACHBI B Ta0HIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 aux Ne
Ne HanmenoBanue mabopaTopHbIX padoT TpynoeMKocTs, | MPAKTHICCKOH | paspena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 5
1| Pazpabotka Mozenu JTMHEHHOTrO 2 2 1,2
apantuBHoro HeiipoHa (ADALINE) na
OCHOBE 0a30BOT0 KJlacca MepcenTpoHa
2 | Knaccudukarus Ha OCHOBE TIEpCENTPOHHOM 2 2 2-5
MOJICJIU C UCIIOJIb30BaHHEM OMOIMOTEKH
Scikit-learn
3 | Krnaccuduxkarus Ha OCHOBE MOJETTH 4 4 2-5
JIOTUCTAYECKON PETPECCUH C
ucnois30BanneM oubmmorexu Scikit-learn
4 | Knaccudukaius METOIOM OTIOPHBIX 6 6 2-5
BEKTOPOB C MCTOJIb30BAaHUEM OHMOINOTEKU
Scikit-learn
5 | Krnaccudukanust TuHEHHO pa3aeTuMbIX 1 1 2-5
00BEKTOB (TpH MPU3HAKA, YETHIPE KIlacca) ¢
HCIoNnb30BanneM onbnmrorexu Scikit-learn
6 | Knaccuduxamms nuHeitHO HEepa3AeTUMBIX 2 2 2-5
00BEKTOB C HCIIOJB30BaHUEM OMOJIHMOTEKHU
Scikit-learn
Bceero 17 17

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO




4.6. CamocrosrenbHas padoTa 00yJaroumxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSITeNIbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 4,
Bun camocrosiTensHO#M paboTh
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
20 20
nucuurmiuael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU
10 10
atrecrauuu (I1A)
Bcero: 38 38

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKAE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH pabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

Kommuectso
IK3€ OB B
Ug_ll_l/l(bp/ bubnuorpaduueckas ccpiika 61/1(%@
azpec
(KpoMe AIIeKTPOHHBIX
HK3EMILISIPOB)
YK Pamka, C. Mamunnoe o0yyenue ¢ PyTorch u Scikit-
004.43 Learn: I1ep. ¢ aurn. / C. Pamika, FO. JTro, B. Mupmxanumm.
— Acrana: ®onuant, 2024. — 688 c.
YK Pamka Cebdactbsin, Mupmxamumn Baxun. Python u
681.3.07 MalIMHHOE 00yUeHHE: MAIIMHHOE U TITyOOKOe 00yUueHue ¢

ucnons3oBanuem Python, scikit-learn u TensorFlow 2, 3-¢
u3g. [lep. ¢ anrn. — CII6.: «/Auanextuxay, 2020. — 848 c.

YK ILnac Bangep Qikeiik. Python mis cinoxHbIx 3ama4:
004.43 HayKa O JIaHHBIX. 2-€¢ MeXayHap. u3f. — Acrana: «CpuHT
1137 Byk», 2024. — 592 c.

Y]K: Kepon Opeaben. [Ipuxiiannoe MalmmHHOE 00yUeHUE C
681.3.07 nomoinbeio Scikit-Learn, Keras u TensorFlow: xonmenmum,

HHCTPYMCHTBI U TEXHUKU JIA CO3JaHUA




MHTEJUIEKTYaJIbHBIX CUCTEM, 2-¢ u3fl.: Ilep. ¢ anri.— CIIO.:
000 «/Ilnanektukay, 2020.—1040 c.

YK Mpocu3 k. [IpukianHoe MammHHOE 00yYCHUE U

004.438 WMCKYCCTBEHHBIM MHTEJUICKT )11 MH>KeHepoB: [lep. ¢ aHr.
— Acrana: AJIUCT, 2024. — 432 c.

ISBN Anapeac MwJuiep, Capa I'Bugo. Beegenue B ManmmHHOe

978-5- o0ydeHue ¢ momoIieo python. PykoBoacTBo st

9908910-8- CIEIMAIIMCTOB 10 paboTe ¢ nanHbiMu. — M.: U]

! «I'eBuccran, 2017. — 393 c.

YK da6on Kpuc. Mammmnnoe o0yueHue ¢ UCIOIb30BaHUEM

681.3.07 Python. C6opauxk penienitos: Ilep. ¢ anrn. — CII6.: BXB-
[TerepOypr, 2019. — 384 c.: uin.

YK Jaxoummm IlpaTuk. McKycCcTBEHHBINM HHTEIUIEKT C

681.3.07 npumepamu Ha Python.: Ilep. ¢ anrn. - CI16.: OO0
"Inanextuka", 2019. — 448 c.

YK ITocTosmT A. B. OCHOBBI HCKYCCTBEHHOI'O MHTEJIEKTA B

004.8 npumepax Ha Python. Camoyuurens. — 2-¢ u3j., nepepad. u
norr. — CI16.: BXB-Ilerepoypr, 2024. — 448 c.

7. IlepedeHs 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIHMILIMHEI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»

URL anpec

HanmenoBanue

https://proproprogs.ru/ml

Caiit «MammmHHOe 00yueHue»

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

_CTpaHuua

[TpodeccuonanbHbli HHPOPMALIMOHHO-aHATUTUYECKUI
pecypc, MOCBSIIEHHBI MAIIHHHOMY O0y4YEHHIO,
pacro3HaBaHHUIO 00Pa30B U MHTEIUIEKTYalbHOMY aHAIU3Y
JTAaHHBIX

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

CnpaBounuk o Python mansa Data Science ot Jlxkeiika
Banpnepllnaca:

http://archive.ics.uci.edu

Peno3uropuii mammuaHoro o0yuenust Kanudopauiickoro
yHuBepcutera B MpBaiine

http://python.org

OdurmanpHbIi callT s3bika Python

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

Juctpudytus Python, npennasnadeHHbIit s
KpyMHOMAacIITaOHOW 00paboTKU JaHHBIX, TPOTrHO3HON
AQHAJUTHKK U HAYYHBIX BeIYMCIeHUH Anaconda



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

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca 110 JUCIUILIHHE.
[Tepeuenp nCmoNIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [TepeueHr nporpaMMHOT0 00€CIICUCHHUS

Ne i/t Haumenosanue

1 Anaconda3-2024.10-1-Windows-x86 64

2 Python 3.12 version

3 Spyder 5.5.1

8.2. IlepeucHb HH()OPMAMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMbIX pH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue
1 Omnmnaiin-kaura «CrpaBOYHUK MO HAayKe 0 JaHHBIX Python»
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlataceTsl 0 MaIMHHOMY OOY4EHHIO
http://archive.ics.uci.edu/ml/datasets.php

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

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKON 0a3bl

Ne HanmeHoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
MynbTumeauitHas JEKIUOHHAS ayIUTOPUS b.M. 21-21
KomMmnbrotepHslii kacce b.M. 31-04

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB 7Sl IPOBEACHUS IPOMEKYTOUHOMN aTTeCcTaIlluu

Bua npomexyTO4HOM aTTecTaluu [TepedeHb OIIEHOYHBIX CPEJICTB

3auer Cnucok BONpOCOB;
TecThr;

10.2. B kadyecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIIa

WCITOJIb30BAaHNs KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL



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

Ta6mmma 14 —Kpurepun orieHKH ypoBHsI CQOPMHUPOBAHHOCTH KOMITETCHITUHA

Or11eHKa KOMITETEHITUN

XapakTteprucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraeT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JOIOJIHUTEIBHOW JHTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC ITOJIOKCHHUS C MPAKTUICCKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJTHO BJIA/ICET CUCTEMOH CIICIMATN3UPOBAHHBIX TOHSATHIA.

«OTIIMYHO»
(Ga4YTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYECKOH IEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIIAJCET CHCTEMOM CIIENHAIM3UPOBAHHBIX OHSITHH.

(XOPOLIO»
<(Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMUpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPhL;

— JIOIIyCKAeT HeCYLIECTBEHHbIE OLUMOKN U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHWHU 3HAHWUU
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [TOJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIHMPOBAHNHU BHIBOJIOB H 0000IICHHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— O0y4Jarmuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MarepHaa;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaIpaBlICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
MHAMKATOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bompocsr jy1st 3adera npeacTaBiieHbl B Tadmie 16.
Tabnuua 16 — Borpocs! ajist 3auera
Ne Kon
[Tepeuenb BOpOCOB AJIsl 3a4eTa
n/n MHAMKATOpa

1. Jlaiite onpenenenue mnoHsTuio «MckyccTBeHHbl uHTeekT». [losicaure | 11K-4.3.1
TepMuHbl  «Cnabblif  HMCKYCCTBEHHBIH  HHTEIUIEKT» M «CHIIbHBIN
HCKYCCTBEHHBIN WHTEJUIEKT». Ilepeuncaure 0COOEHHOCTH
ciaboopMan30BaHHBIX 337ay Kak OCHOBHOM 00JacTH NPUMEHEHUs
TEXHOJIOTMII HMCKYCCTBEHHOTO HHTeJuIeKkTa. [IpuBenure npuMepbl Takux
3a/1a4.




. Ilo KaKOMY MNPU3HAKY MOXKHO BBIJACIUTH MHTCIUICKTYAJIbHBIC 3aJa4du CpCAu

Ipyrux 3amad  oOpabotku  uHpopmanuu? IlpuBegure  npuMepsl
HWHTCJUICKTYAJIbHBIX 3a14a4. HOSICHI/ITG, YTO HAa3bIBAOT MHTCIJICKTYaJIbHBIMU
WH(POPMAIIMOHHBIMH TEXHOJIOTUSIMH.

. Jlalite ompeneneHue moHsATHIO «MamuHHOEe 00ydeHHe». C dYeM CBS3aHO

CBOHMCTBO 00y4eHus B Takux mojensax? llepeuncinure ocHOBHBIE (hakTOpHI,
BIMSIOIME Ha S(PQPEKTUBHOCTH HCIOIB30BaHUS METOJOB MAIIMHHOTO
00yd4eHUsI, U JaiiTe UM KPaTKyI0 XapaKTepUCTHUKY.

[TpuBeauTe KiIACCU(PHUKAIMIO CHCTEM MAIIMHHOTO OOY4YeHHs MO 00BEMY U
TUILy KOHTPOJIS BO BpeMs OOydYeHHs, B 3aBUCHMOCTH OT CIIOCOOHOCTH
o0y4yaTbcs Ha OCHOBE MOTOKA BXOASAIINX JAHHBIX, IO CIIOCO0Y 0000IIeHuUs
3HaHuMi. JlaliTe KpaTKyl0 XapaKTEepUCTUKY IEPEUHCICHHBIM Kiaccam
CHCTEM.

. IlosicHuTe 0OCOOECHHOCTH O6y‘ICHI/I$I C VYYHUTCIICM KaK BHAAd MAIIWHHOI'O

oOyuenus. [IpuBeauTe MOCTAaHOBKY 3aJaud OOY4EHHs C YUUTEJIEM.
[Tepeuncnure Tumbl 3a7a4 0O0y4eHHsI C YUUTENEM, B 3aBUCUMOCTH OT BHJA
MHOJKECTBAa  JIOIYCTUMBIX  OTBeTOB. llosicHMTE, 4YTO  Ha3bIBaeTCs
NPU3HAKOBBIM OMMCAHUEM OOBEKTa U3 MHOXKECTBA MCCIIEAYEMBIX OOBEKTOB.
Kakue Turbl npu3HaKoB CyIIECTBYIOT?

10.

11.

12.

. Hepe‘{I/ICHI/ITC OCHOBHBIC 3TaIlbl PpCHICHUA 3ada4d MaAllWMHHOI'O O6yT-I€HI/I$[ C

YUYUTCIIEM. ITosicauTe COACPIKAHUC KAXKIOI'0O oTaIla.

. Ilosicuure ocobeHHOCTH O00y4yeHHs Oe3 yuuTenss Kak BHJAa MAIIWHHOTO

oOyuenus. Ilepeunciure Hanbosiee xapakTepHble 00JIACTH UCIOJIb30BaHUS
oOyueHus 0e3 yuutensd. Kakue Tunbl 3aa4 pemiaroTcsi METolaMu 00y4YeHUs
6e3 yuntensa? JlaiiTe KpaTKyt0 XapaKTepUCTHKY 3TUM 3aayaM.

. INosicuuTe 0coOOECHHOCTH O6y‘-ICHI/I$I C INOAKPCINICHUEM KaK BHUd MAlIMHHOI'O

oOyuenus. IlpuBeanuTe MOCTAaHOBKY 3alaud OOY4YEHHS C HOJKPEIJICHUEM.
Onumure cxemy B3auUMOJEHCTBUSI areHTa €O CpeJod MpH peaau3aluu
oOyueHust ¢ mnojkpemaeHueM. [lepeuncnure XapakTepHble 00JacTH
MPUMEHEHUS 00Y4EHHUs C TIOJIKPEIICHUEM.

. TlosicHuTe 0COOEHHOCTH OLIEHKU KayecTBa paboThl Kinaccudukatopa. [Touemy

KOA(pUIIUEHT OLIMOOYHBIX KJaccupUKauil U MIPaBUIILHOCTh
KJaccu(uKauyu He Bcerga SBIAIOTCA d()(EKTHBHBIMU  OKa3aTeNsIMU
KadgecTBa Kinaccupukauu? Yrto Takoe wMmarpuma HerouHocted? Kak
ONpEeAENUTh TOYHOCTh M IMOJIHOTY KJIAcCCHU(PHUKAUU C HCIOJb30BaHUEM
maTtpuil  HerouHocTeil? — Kakue — ocoOeHHOCTM — KiaccuukaTopa
XapaKTEepU3yIT TOYHOCTh U MOJIHOTA?

Kak BBIIIAAAT  TUNOBBIE  3aBUCMMOCTH  TOYHOCTH  OT  IIOJIHOTBI
KJIacCU(UKALMK, a TaKKe TOYHOCTH M MOJHOTHI OT IOpora NPUHATHS
pemenus? IlosicHuTe Takoe moBeleHUE NaHHBIX 3aBUcUMocTel. [loscHute,
YTO Takoe «mepa F1», kak oHa onpenensieTcs 1 AJis 4ero UCIoJIb3yeTcsl.
[TosicHuTe, Kak UCMoNb3yeTcs KpuBas paboueil XapaKTepUCTUKU MPUEMHUKA
(ROC) nns ounenku kadectBa paboThl kiaccudukartopa. Ilpusenute
XapakTepHbId BUA JaHHOW KpuBOoM. Kak BeIISIIMT KpuBas paboueit
XapaKTePUCTUKH MPUEMHHKA TPU YUCTO CiaydaiHOU kimaccudukanmu? Jls
Kakux Leneid OOBIYHO HCHOJIb3YeTCs] M3MEpEeHue IUIOUIaau IO KPUBOIi
paboueii xapakrepuctuku npuémuuka (AUC)?

[Tosicuute, Kak CTpOMTCS MaTpulla HETOYHOCTEM IPU MHOTOKJIACCOBOU
kjaccuukannu. Kak MOXXHO OLEHUTh TOYHOCTb W MOJHOTY JAJISl KaXKJI0TO
Kjlacca, a TakKXKe pe3yJIbTUPYIOIIME 3HAU€HUS TOYHOCTH U IOJHOTHI
KJIacCU(UKaIIUU.

[IK-4.3.1




13

14.

15.

16.

17.

[TosicanTe OCOOEHHOCTH OILIGHKH KauecTBa palbOTHl Mojenel perpeccun. B
KakMX Ccly4asix OTHAI0T IpeAanodTeHue kputeputo kadectBa RMSE, a B
KaKHuX cinydasx kputeputo MAE?

B uém coctouT cBoiicTBO 0000mIarONIel CIOCOOHOCTH MOJEN MAallMHHOTO
oOyuenus. Kakue mnpuémpl HCHIONB3YIOTCA [JUISI TEOPETHUYECKOM U
SMITUPUYECKON OLICHKH o0oO0mIaronei CIIOCOOHOCTH: OLIEHKA
MaTEeMAaTHYECKOTO OXKUIAHHUS CpPEJHUX I[OTepPh, OICHKA BEPOSTHOCTHU
nepeoOydeHHs, OIEHKa Ha OTIOXKeHHbIX maHHbeix (hold-out), omenka
CKOJIB3SIIIET0 KOHTpoJIs (Cross-validation).

HazoBuTre OCHOBHBIE MPUYMHBI BO3HUKHOBEHMSI IEpeoOydeHUs U
HE000yYeHHUs B MOJICTISAX MalIMHHOTO o0ydeHwus. [lepeuncnuTe OCHOBHBIC
CrocoObl MUHUMH3AIUU Tepeo0yUeHUsI.

[TosicHuTe TMOHSATHS CMEIICHUS, AUCIICPCUH M HEYCTPAHUMOW MOTPEITHOCTH
KaKk TpEX COCTaBIAIOIIMX OMMOKM O00O00IIEeH!sT MoJeneld MaIIMHHOTO
00y4eHusl.

[losicuute xapakTep M3MEHEHHS OLECHOK dS(QexTUBHOCTH  Mojeneit
MAIIMHHOTO 00yUYeHHsI TIPY BO3PACTAHUH MX CIIOKHOCTHU (Kpusvie npogepKu,
validation curve) u pasmepa oOyuarorieii BBIOOPKH (Kpusvie 06yuenus,
learning curve).

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

[Tepcentpon PoszenOnarra. CTpykTypHas cxemMa © TPaBWIO OO0y4YeHUs
HepcenTpoHa.

Mopnens anantuBHOro nuHenWHoro HeilpoHa. OOyuenue ADALINE npu
IOMOIIM MeTOoJla TpaJUeHTHOro cmycka. IlakeTHbII M cTOXacTUYecKui
TPaAUEHTHBIN CIYCK.

Mogenp noructudeckoit perpeccuu. Ilokaxure, 4To BBIXOA CUTMOUAAIBHOM
(YHKIIMM MOYKHO HMHTEPIPETUPOBATH KaK BEPOATHOCTb MPUHAMIEHKHOCTU
OTJIEJIBHO B3SITOT0 00pasia nepBoMy Kiaccy.

OOyueHnue MoJenu JIOTUCTHYECKOW perpeccuu. Pemenne mpoGiieMsl
nepeoO0y4yeHHs IPU NOMOILM peryisipusauuu. L2-perynspusanus

Meton omnopsbix BekTopoB. Kitaccupukanus ¢ MATKAM 3a30pOM  JUIS
o0ecreyeHns CXOJUMOCTH ONTUMH3AILMU MPH JOMYCTUMOCTH OLIMOOYHON
KJIacCU(pUKaIUU.

Pemenne HenuHEHHBIX 3a4ad IPHU MOMOLIM METOAA ONOPHBIX BEKTOPOB.

JloGaBnenne kK  HaOOpy  J@HHBIX  JIOTIOJIHUTENBHBIX  NPU3HAKOB.

Hcnonp3oBanue npusHakoB Onu3octu. RBF-Qynkus kak ¢pyHkus nogolus.

I'unepnapamerpuyeckast ONTUMM3alMS MOJENEH MAIIMHHOTO OO0yd4eHus.

Hcnonp3oBaHne  pemérdyaroro mHoucka i BbIOOpa  HaWIy4IIUX

TUIIEpIIapaMETPOB MOEIIH.

Mopnens Ha OCHOBE JepeBa NpUHATHS pemeHuil. OCHOBHBIE OCOOCHHOCTH

mogaenu. [ToctpoeHue nepeBa pelieHHil Ha OCHOBE NMPHUHIMIIA HAUOOJBIIETO

npupocta uHpopmanuu. I'mnepnapameTpbl, oOecreynBaroUIie MOACTPOUKY

MOJIETIH.

Mopnens Ha ocHOBe ciydaifHoro Jseca. OCOOEHHOCTH MoOJEIH. AJNTOPUTM

«BBIpAIMBAaHUSA» CiIydyaiiHOro jseca. [umepmapamerpsl, oOecneuuBarove

MOJCTPONKY MOJEIH.

Knaccupukarop Ha ocHoBe k Ommkailmmx coceneil U ero 0ocoOeHHOCTH.

['unepnapameTpsl, oOecrneunBaroue NoACTPOIKY MOEIH.

Haugnslit OaiiecoBckuii kinaccupukaTop. OCHOBHBIE OCOOEHHOCTH MOETH U

o0nacTtu €€ NpUMEHEHUS.

[IK-4.B.1

29.

[Tpuémbl npeaBaputTenbHOW OOpPaOOTKM JAHHBIX B MOJEISX MAIIMHHOTO

[1IK-4.B.1




30.

31.

32.

33.

oOydeHus. Pemenne mpoOneMbl C HEIOCTAOIIMMHU JaHHBIMHU, 00pabdoTKa
KaTeTOPHAIIbHBIX (UMEHHbIX U NOPAOKO6bIX) IAHHBIX, BBIOOP 3HAYMMBIX
NPU3HAKOB (ucnonvsosanue Ll peaynapuzayuu, aneopumm
nocned08amenbHo20 8blOOPA NPUSHAKOB, OUEHKA BAICHOCMU NPUSHAKOS C
NOMOWBIO CLYHAUHBIX 1€CO8).

Bbinenenne npu3HAKOB: CXKATHE JIAHHBIX € TIOMOIIBIO  TTOHFIKEHHSI
pPa3MEpHOCTH TPOCTPAHCTBA MPU3HAKOB. AHAIM3 TJIABHBIX KOMIIOHEHT
(Principal Component Analysis). JluneiiHbIii AUCKPUMHUHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

AncaMOin Mojieneit MammMHHOTO 00y4eHusi. OCHOBHBIE MTOIXO/IbI K CO3JIaHHIO
ancamoOuei. barrunr (bagging).

Ancamb6iieBoe o0Oyuenume. bByctunr (boosting). AnropurMmsr Boostl,
amantuBHbIN OyctuHr (AdaBoost), rpaauentHbiii Oyctunr (GBM).
Amncam6iieBoe o0yuenue. Crekkunr (Stacking).

[lepeuenr TeM [l KypCOBOTO MPOEKTHPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHI

MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerb TeM JUisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t N
KYPCOBO# pabOThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwmie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB JJIsl TECTOB

Ne . Kon
[IpumepHBIi IEpeYeHb BONPOCOB JJIs1 TECTOB
n/n MHIMKATOpa
1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8BLOOPOM OOHO20 BEPHO20 OMEEMA
U3 yemvipex npedyloNCeHHbIX U 0O0CHOBAHUEM 6bLOOPA
Wuctpykius: [pounTaiiTe TEKCT, BRIOEPUTE MPABWIIBHBINA OTBET U 3AMUIINTE APTYMEHTHI,
000CHOBEIBarOMINE BEIOOp OTBETA
3 Kakyto miormmaas mox kpusoit ROC (Area Under the Curve - AUC) 6yzaet [1IK-4.3.1
UMeTh Oe3ynpeyHbii Kiaccupukarop? TIK-4.B.1
A) 0.0;
Bb) 0,5;
B) 1,0;
I 2,0.
4 Kakast U3 MeTpuK MOXeT IPUHUMATh OTPHUIIATEIILHBIC 3HAYCHU? T11K-4.3.1
[IK-4.B.1
A) R"2;
b) MAE;
B) RMSE;

I') Accuracy.

2 mun. 3adanue KOM6MHMp06(1HHOZO muna c 6bl50p0/l/l HECKOJIbKUX sapuanmoes omeema

U3 NPeONONCEHHBIX U PA3BEPHYMBIM 000CHOBAHUEM 8b100Pa

Wnuctpykmus: IIpouunTaiite TeKCT, BEIOEpHUTE NPAaBUIHHBIE BAPUAHTHI OTBETA U
3aMUIINTe apryMEHThI, 000CHOBBIBAIOLINE BEIOOP OTBETOB




Kak 6opoTbesa ¢ 3¢ dexrom nepeodbyueHus?

A) Cpenatb Moens npote (MeHee KOMIUIEKCHOM );

b) Bzarp meHbIIe 00y4Jarommx JaHHBIX;

B) Haxomwuts 60biiie 00y94aromux JaHHBIX;

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

) IloBwicuTh KagecTBO 0OyUaroIIeil BRIOOPKHU MMyTEM CHUKSHHS IITyMa B
JaHHBIX, HCIPaBJICHUs OIIHNOOK, yCTPaHEHHs BEIOPOCOB U T.11.;

E) Hanoxwuts orpannyeHus Ha IPOCTPAHCTBO MAaPaMETPOB MOJIEIH;

2K) IIpoBepsTh METPUKH TOJIBKO MO 00yYaroIei BEIOOPKE.

I1K-4.3.1
I1K-4.B.1

Kakue 13 MeTpHK COBMECTHO JAlOT JOCTATOYHO MOJHYIO XapaKTEPUCTUKY
KiaccuduraTopa mpu HecOaTaHCHPOBAHHOHN BRIOOPKE?

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

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

3 mun. 3aoanue 3AKpblMo2co muna Ha YyCMAaHoeJIeHUe coomeemcmeust

Nuctpykuus: IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Kax a0l MO3ULMHU, JAHHOU B
JICBOM CTOJIOIIE, IOJIOEPUTE COOTBETCTBYIOIIYIO MTO3UIIHIO B IIPABOM CTOJIOLIE

VcraHoBuTe cOOTBETCTBHE. THIIBI MPU3HAKOB B MalllTMHHOM O6y‘16HI/II/I u

UX OTMCaHNe

1 KomnmuecTBeHHbIE A)
(HeTpepbIBHBIE)

2 KareropuanpHble b)
(ITCKpETHBIC)

3 TlopsimkoBbie B)

4 buHapHbIE I

)

IlepemenHas, KoTopas U3MePSETCS B pealbHbIX
YHCcllaX, HalpyuMep, BO3pacT WIK J0X0
[lepemenHnas, KOTOpas NPUHUMAET 3HAYCHUS U3
OTpaHUYEHHOT'0 MHOKECTBA, HAIPUMeEp, IO WU
LBET

KareropuansHsiif ipu3HaK, KOTOPBIA MOXKET OBITH
YIOPAOOYEH, HAIIPUMED, OLIEHKA MPOIYKTa IO IIKaIe
orl gob

KareropuanbHelil npu3HaK, KOTOPBIA MOXKET
MIPUHUMATH TOJIBKO JIBA 3HAYCHHUSI, HAIIPUMeED,
€CTb/HET WJIH TPaBAa/JI0XKb

TekcT, npecTaBIeHHBIN B BUE Habopa CIOB WIH
CHMBOJIOB, UCTIOJIb3YETCS IIPH aHAJIN3€ TEKCTa WK
pu paboTe ¢ IAHHBIMH U3 COIMAJIbHBIX CeTei

I1K-4.3.1
I1K-4.B.1

11

VcraHoBure coorBeTcTBHE. THIBI aHcaMOJIell Mojeied MAaIlIMHHOIO

06yquI/m 1 OIIMCaHUC

1 barrunr
Bootstrap Aggregating)

2 bycrunr (Boosting)

3 Crekurr (Stacking)

A) Meron nocTpoeHHsI HECKOJIBKUX MOJeNell Ha
OCHOBE CIIy4aiiHbIX TOABBIOOPOK 00yUaroIeil
BBIOOPKH, arperupoBaHue Pe3yIbTaTOB s
MOJTyYEHHs] OKOHYATEIHHOTO NMPOTHO3a

Bb) Cnocob noctpoeHus nmociuenoBaTenbHOCTH
ca0bIX MOJENeH, Kaxaas Cleayommas
oOy4aeTcsi Ha JaHHBIX, Ha KOTOPBIX
IpeapLAyILIas oMycKala OMUOKH

B) MeTtoa, B KOTOPOM HECKOJIBKO MOJIEJIEeH
00yuaroTcs HE3aBUCUMO, a 3aTEM UX
pe3yIbTaThl UCTIOIB3YIOTCS B KAYECTBE
NPU3HAKOB B 00IIEH Mojaenu

I') Meron, mpy KOTOPOM HECKOJIBKO MOJETEH
rOJIOCYIOT 33 OKOHYATEJIbHBIN IPOrHO3,
B3BELICHHOE MJIM PABHOMEPHOE KOJIMUYECTBO

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




TOJIOCOB pa3HbIX MOI[CJ'ICI;’I MOKET OBITh
HCII0JIb30BaHO

4 mun. 3adanue 3aKpbIMo20 MUNA HA YCMAHOBLEHUE NOCAE008AMENbHOCNU

Wnctpyknus: IlpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEIBHOCTD.
3anuIunTe COOTBETCTBYIOIIYIO ITOCIIEI0BATEIEHOCTL OYKB CII€Ba HAIIPABO

14 YKaxuTe MoClieI0BaTeIbHOCTD ATAOB MAIIMHHOTO 00yYeHUsI. I11K-4.3.1

I1K-4.B.1

A) Onenka moenu (BBIOOp KpUTEPHEB KaUeCTBa, CPABHEHUE Pa3IUIHBIX
anropurmoB MO);

B) IIpeno6paboTka qaHHBIX (BbIIEIEHHE TPU3HAKOB, OTOOP MPU3HAKOB,
CHIDKEHHE pa3MEPHOCTH, MacIITA0MPOBaHUE [TPU3HAKOB, B3ATHE
BBIOOPOK);

B) IIporHosupoBanue (MCIIOIH30BAHNE MOJICIH);

I') O6yuenue moaenu (0TOOpP MOJIEH U O0YUYCHHE, BEIOOP METPUKHU
Ka4yecTBa, epeKkpEécTHAs MPOBEPKa, THIEpIapaMeTprUIecKas

OIITUMHM3AIIHS).
15 VKaXuTe 1MociaeI0BaTeIbHOCTE TAIIOB B3aNMOIEHCTBHS ar€HTOB CO T1K-4.3.1
Cpesiol B MAIIMHHOM OOYUYEHHH C MOJKPEIJICHUEM, KOTOPhIC 1ajli Ha3BaHHE IIK-4.B.1
metony ooyuenuss SARSA/

A) Cocroszue;
b) MeiicTrue.
B) Ilogkpennenue;

5 mun. 3adanue omxpwviMoco muna ¢ pa3eepHymviM OMmeemom

Wuctpykmus: [IpouunTaiiTe TEKCT U 3allUIIATE Pa3BePHYTHI 000CHOBAHHBIA OTBET
WIM HAIIMIIUTE MPOIYIIEHHOE CJIOBO/CI0OBOCOUETAHNE

17 — 3TO METOJ MAaIHMHHOTO oO0ydeHus, B kotopom areHT | [IK-4.3.1
oOydJaeTcsl Ha OCHOBE OOpaTHOM CBs3M OT Cpelbl C IENbl0 MakcuMmusanuu | [[K-4.B.1
BO3HATPaXICHUS

18 Mertobt HCTIOJNB3YIOTCS JUIsl OLIEHKU KauecTBa MOJIENIN I[1K-4.3.1
MAIlIMHHOTO 00yUeHMs, CPAaBHEHHUS MOJIeJIeH U BEIOOpa ONTUMAITLHON MOJICIIH. [IK-4.B.1

[pumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJAHUIA.

1-i1 Tun. 3aganne KOMOMHNPOBAHHOTO TUIIA C BHIOOPOM OJJTHOTO BEPHOTO OTBETA M3 YETHIPEX IPEUIOKESHHBIX U
000CHOBaHHEM BBIOOpA CUUTAETCSI BEPHBIM, €CIIM IIPABUIILHO YKa3aHa [u(pa U MPUBEICHBI KOHKPETHBIE apIyMEHTHI,
UCIIOJIBb3yeMble IIPH BBIOOpE OTBETA.

IMosHOE cOBIafieHUE C BEPHBIM OTBETOM — | Oas.

HeepHrriit oTBeT My ero otcyrcTBre — () 6amioB.

2-ii Tun. 3anaHne KOMOWHHUPOBAHHOTO TUIIA C BEIOOPOM HECKOJBKHIX BAPHAHTOB OTBETA U3 MPEITIOKESHHBIX U
pa3BepHYTHIM 000CHOBaHHEM BBIOOpA CUMTACTCS BEPHBIM, €CJIM MPABUIIBHO YKa3aHbl IU(PHI ¥ IPHUBEICHbI KOHKPETHBIE
apTyMEHTBI, HCIIOIb3yeMbIe IIPH BBIOOPE OTBETOB.

IMonHoe coBnaneHne ¢ BEpHbIM OTBETOM — | Oat.

Ecmu nomymieHs! ONmMOKH WA OTBET OTCYTCTBYET — () 6asioB.

3-ii THN. 3amaHue 3aKPBITOTO THIA HA YCTAaHOBJICHUE COOTBETCTBHSI CUUTACTCS BEPHBIM, €CJIH YCTAHOBJICHBI BCE
COOTBETCTBUS (IO3ULIMHU U3 OJTHOTO CTOJIOLA BEPHO COMOCTABIEHBI C TO3UIMAMH APYTOro CTONONA).

[MonHoe coBnaneHue ¢ BEpHBIM OTBETOM — | Oat.

HeepHsriit oTBeT HiH ero otcyrcTBre — () 6amioB.

4-ii Tun. 3amaHue 3aKPHITOTO THIA HA YCTAaHOBJICHUE MOCIIEI0OBATEILHOCTH CUMTAETCS BEPHBIM, €CIIH IIPABUIIEHO
yKa3aHa BCs IOCIIeJOBATEIBHOCTD LUDD.

[TonHoe coBmasieHHe ¢ BEPHBIM OTBETOM — | Gait.

Ecnu nomymieHs! omMOKY MM OTBET OTCYTCTBYeT — () 6aiioB.

5-it THIL 3a;1a1-n/1e OTKPBITOI'O THIIA C PA3BEPHYTHIM OTBETOM CUUTACTCA BEPHBIM, €CJIU OTBET COBIAAACT C 3TaJIOHHBIM
o COACPIKAaHUIO U MTOJTHOTE.




[paBUIBHBIN OTBET 3a 3a1aHKE OLICHUBAETCS B 3 Oaya.
Ecnu nomyieHa ofHa omnOKa\HeTOYHOCTB\OTBET PABHUIILHBIN, HO HE MONHbINA — 1 Gaiut.
Ecnu nonyuieno 6onee 1 ommOKu\oTBET HENMPaBUIIBHBIH\OTBET OTCYTCTBYET — 0 GAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeHno

10.4. MeTtoquveckre  MaTepUaibl,  ONPEACISIONIUE  TPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKAaTcsi B
JOKaJbHBIX HOpMATUBHBIX akTax [YAII, pernaMeHTHUPYOIUX TMOPSAOK U MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTIAHBI

11.1. Meroauueckue yka3aHus s OOy4aroIUXcs [0 OCBOCHHMIO JIEKLIHOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
r1yOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
(GyHIaMEHTaJIbHBIX Mpo0JeM JUCUMIUIMHBL, METOJOB HAY4YHOIO I103HAHUS, HOBEHIINX
JOCTMDKEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, JaeT IeJbHOE NPEeACTaBICHUE O AUCLUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBM K  TIpeAMETY U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsIBJIEHUE HEOOXOIMMOr0o UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSATENIbHOU paboThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICTH U
MOJIO)KEHUS, MPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITH MX B  Pa3IMYHbIX
bopmynupoBKax);

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

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALME CIIAiIOB U
UCMOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHSI OTACIbHBIX TEMATHK 110 JUCLUHUIUIIHHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

Jlekuuss coctouT W3 TPEX OCHOBHBIX 4YacTei: BCTYNHUTEIBHOW, OCHOBHOW U
3aKJIIOUYUTEIIbHOM.

BerynurensHas 4acTh onpenenseT Ha3BaHWe TEMBI, IUIaH U 1enb Jekuud. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTH AayJUTOpPHIO. B 3TOM 4YacTH JEKUUHU H3JIaraercs akTyalbHOCTb,
OCHOBHasl uesi, CBSI3b JaHHOW JIEKUUHU C MPEeAbIAYIIMMH 3aHSATHUSIMU, €€ OCHOBHBIE BOIPOCHI.
BBenenne 10KHO OBITH KPAaTKUM M L€JIEHATPABICHHBIM.




B ocHOBHOIW YacTH JEKIMH peaju3yeTcs Hay4dHOE COJEp)KaHHE TEeMbl, BCE IJIaBHbBIE
y3JI0BBIE BOIIPOCHI, TPOBOAMTCS BCS CHCTEMa JOKa3aTeNbCTB C HWCIOJIB30BaHHWEM Hamboliee
1eJ1eCO00pa3HbIX METOIUYECKUX MPUEMOB. Kaxk/blii ydeOHBII BOPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOJISALIMMU CTYIEHTOB K CIIEYIOIIEMY BOIPOCY JIEKIIUH.

3axirounTeIbHas YacTh UMEET LeNblo 00001aTh B KpaTKUX (GOPMYIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllasi €€ KaK LeJI0CTHOE TBOPEHUE.

OTtaenpHble BUJIBI JEKLIUNA MOTYT UMETh CBOU OCOOEHHOCTH KaK I10 COJEpPXKaHHIO, TaK U

10 CTPYKTYpE.

11.2. Meroauueckue yKazaHus A OOYYaroIIUXCS IO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImoMHEHHS J1a0OpaTOPHBIX paboT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopaTopHbBIX padoOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenensieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTallu3alls TEOPETUUYECKUX 3HAHWN, MOJYyYEHHBIX Ha
JEKLUSAX;

— TOJIyueHHe HOBOM MH(OpMAINH 10 N3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaToOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3amanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT
JlaboparopHble pabOTHI, NPEIYCMOTPEHHBIE B JTaHHOM KypCe, BBIMOJTHSIIOTCS B

KOMITBIOTCPHOM KJIACCE Ha MEPCOHAJIBHOM KOMIIBIOTEPE C UCITOJIB30BAHUEM MMAKETOB MOAACPIKKHN

pa3paboTKH U OTIAJIKU MPOrPAMMHOT0 0OecriedeHus Ha si3pike Python.

B mpomecce moaroroBkum K 1maboparopHoil  paboTe  HEOOXOIMMO — M3YYUTh
COOTBETCTBYIOIIME METOJUYECKHE YKa3aHWUs M MOBTOPUTH JEKUHMOHHBIM MaTepuall, KOTOPbIA
OTHOCHUTCS K TeMe paboThlI.

[lepen HauamoM BBIMIOJIHEHUS Pa0OTHI HEOOXOAUMO CO3/aTh OTACNIBbHYIO MAaNKy s
CO371aBaeMbIX B paboTre (pailioB U yCTaHOBUTH €€ B CHUCTEME KauyeCTBE TEKYIIEH NUPEKTOPHUH.
ITyTh K JaHHOM MAIKe HE JOJHKEH COAECPKATh UMEH, HAMMCAHHBIX KUPUIITULICH.

B mpomecce BwimomHeHUs pabOTHI MOJyYEHHBIE pE3YyJIbTaThl PACUYETOB, JUCTUHTH
pa3pabaThIBa€MbIX MPOTPAMM, CXEMBbI U JIpyTrue paboune mMaTepuaibl JOJKHBI COXPAHATHCS HA
JUCKE JJIS UX JANTbHEUIIETro UCTOIb30BaHUs MPU 0(pOpMIIEHUHN OTUYETA.

ITo okoHyaHuM pabOTH HEOOXOAUMO COCTABUTH OTUYET M MOJATOTOBUTHCA K €T0 3alUTE Ha
CIEAYIOLIEM 3aHATUH.

Crpykrypa u dopma oTdera 0 1adopaTopHOil pabore
OTtuér 0 mabopaTtopHOit paboTe AOIKEH COMIEePKATh:

- q)aMI/IJ'II/IIO, HUMA U OTUCCTBO CTYACHTA, BBIIIOJIHUBIICTO pa60Ty;

— HOMep y4eOHOIl rpynisl;
— J1aTy BBINIOJIHEHUS PaOOThI;
— Ha3BaHue paboThI;



— 11eJIb pabOoTHI,

— KpaTKyio pOpMyJIHpOBKY 33/1aHuUs Ha 1a00paTopHyIo paboTy;

— OCHOBHBIE TEOPETHYECKHE CBEJCHHA M (HOPMYJbl, HCIOJIH30BABILUECS B IPOLECCE
BBITIOJIHEHUS pabOoTHI;

— JIMCTHHTH [IPOTpamMM, pa3paboTaHHbIE U OTIAXKEHHBIE B MIPOIECCE BHIOTHEHUS PaOOTHI;

— CXEMBI, pa3paboTaHHBIE B IPOLIECCE BHIMIOIHEHUS PaOOTHI;

— IIPY UCTIOJIB30BaHNH JIOTIOJIHUTEIBHON JIUTEPATyphl YKa3aTh CCHUIKH U MIPUBECTU CIIHCOK
JUTEPATYPBL;

— BriBogs! o padore.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIabopaTopHON padbore
[Tpumep odopmieHUs: TUTYIBHOTO JHCTA OTUETa O JTabopaTOpHO# padoTe MpUBeneH Ha

calTe yHMBEPCUTETAa WW.Zuap.ru.

IIpu odopmiennn otuéra 0 mabopaTopHO paboOTe HEOOXOAUMO NPUICPKHUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Ot1u€T 0 Hay4HO-HCClenoBaTeNnbckoi pabdote. CTpykTypa u
npaBuiia OPOPMIICHUS.

[To xaxmoit nabopaTopHOil paboTe MOMKEeH ObITh MOJArOTOBIIEH OTYET B OyMa)KHOM H B
anekTpoHHoM Buze. llocie 3amuThl nabopaTOpHBIX pPabOT OTUETHI B OyMa)KHOM BHJE C
MIPOCTABJICHHBIMHU OIICHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B JICKTPOHHOU (opMeE TOMKHBI
OBITH BBIJIOKEHBI B TUYHOM KaOMHETE y4alllerocsi Ha caiiTe yHUBEpCUTETA.

11.3. MeToauueckue yKazaHus sl OOYYArOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
32JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPENOJIaBaTeNsl, HO 0€3 ero HermocpeCTBCHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOJIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss popMUPYETCs
1enecoo0pa3Hoe MIaHUpOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHWW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMNpaBSIOUIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 10 JUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBHIMOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3204HON (hopMe 0OyUeHHs ).

11.4. MeTtoauueckre yKazaHus [UIsi OOYYarOMIMXCA MO TPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIIXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHATIINHEL

KoHTposb kadecTBa 3HAHUN MPOBOJUTCS B (DOpME MHIUBHIYAILHOTO coOeCce0BaHUS TI0
MaTepuady OTICIbHBIX Pa3/eliOB JWCIMILIMHBI, a TAaKKe NMPOBEPKH OTYETOB O BBIMOJIHEHUHU
MPAKTUYECKUX 3aJaHUM.

Pe3ynbTarhl TEKyIIEro KOHTPOIISE MOTYT YUUTHIBATHCS TIPU MPOBEACHUN MPOMEKYTOUHON
aTTeCTallUH.



11.5. Meroauueckue ykazaHus il 00yJaromUXcs MO MPOXO0XKACHUIO MPOMEXYTOUHOM
aTTeCTallH.
[Ipomexxyrounasi  arrectaisi  OOydyaromIMXCsl — NpPEAyCMaTpuBaeT  OLIGHUBAHHE

MPOMEKYTOYHBIX 1 OKOHUATEIBHBIX PE3yabTaTOB 00yUeHHs 10 AuciuruinHe. OHa MPOBOJAMUTCS B
dbopme 3auéra:

3a4eT — 3TO (opMa OIEHKM 3HAHUM, MOJIYYCHHBIX OOY4YAIOUIMMCS B XOJ€ H3y4YCHUS
y4€OHOW UMCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAs (110 OKOHYaHUU CEMECTpa) OLIEHKa 3HAaHUMI
0o0y4aromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTEeCTAllMOHHON OIICHKOW «3aYTEHO»
WIH «HE 3aU4TEHOY.

Cucrema OIEHOK IpPH MPOBEACHUU MPOMEKYTOUHOM aTTeCTallMd OCYIIECTBIIICTCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxennit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUHOM artectanuu cryaeHToB ['YAIIL, oOywaromuxcs Mo mporpamMmam BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboTh
ctyneHtoB B 'Y AII».



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




