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AHHOTaUs

Hucuunnuna «TexHonorus u nporpaMMHbIE CPEJICTBA ISl CO3/1aHUs MHTEIEKTYaIbHbBIX
CUCTEM» BXOJIUT B COCTaB IIPOIPaMMbl IIOJrOTOBKM HAayYHBIX U HAyYHO-TIEJarOrMUYECKUX KaJIpoB
B acmUpaHType 10 HaydyHod cneruanbHocTH 2.5.4. «P0o0OOTBHI, MeEXaTpOHHMKa U
poOOTOTEXHUYECKHE CUCTeMBD». Jlucuuruinaa peanusyercs kapeapoit «Ne32».

CopepxaHue AUCLUUIUIMHBI OXBAaTbIBAET KPYT BOIPOCOB, CBSI3aHHBIX C pa3pabdOTKON U
OPUMEHEHHEM aJIrOPUTMOB M METOJOB MAIIMHHOTO OOYyYeHHSs, CHCTEM HWHTEIUIEKTYaJbHOTO
aHaJM3a JAHHBIX TPU PELICHUM MPUKIAJAHBIX 3a/ad B 00JIACTH POOOTOTEXHUKH, a TaKXKe C
M3Y4YEHHEM UHCTPYMEHTAJIBHBIX CPEJCTB CO3/1aHUsl TAKUX CUCTEM..

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromue (GopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JeKIHH, CAaMOCTOsITeNbHast paboTa 00yJaromerocs.

[IporpaMMo#l NHUCHUIUIMHBI HPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTeCTaIMs B (popMe dK3aMeHa.

OO0mas TpyA0EMKOCTh OCBOEHUSI AMCLMILIUHBI COCTaBIseT 4 3aueTHBIX eAuHHIbl, 144
qaca.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUI.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[{enbro TUCHUIUIMHBI SBJsIETCS (popMHUpOBaHUE Y 00YJAIOIINUXCS KOMILIEKCa TPO(HeCCHOHATTBHBIX
3HAHWW, YMEHHUH W HABBIKOB B OOJIACTH CO3JaHHUS HMHTEUICKTYaJIbHBIX CHCTEM, 3HAKOMCTBO C
OCHOBHBIMH TEXHOJIOTHSIMHU U TIPOrPAaMMHBIMH CPEICTBAMU Pa3pabOTKH, OTIAJKH ¥ MPUMEHEHUS
CHUCTEM MHTEJ/UICKTYAIBHOTO aHalHM3a JaHHBIX W MAIIMHHOTO OOYYeHHs IPU HCCIICIOBAHHH,
MPOSKTUPOBAHUH U IKCIUTyaTallMd POOOTOTEXHUYECKUX CUCTEM.

1.2. JlucumiiiHa BXOJHMT B COCTaB IMPOrPaMMbl IOJATOTOBKHM HAy4YHBIX M HAYYHO-
Mearorn4ecKuX KaJipoB B aCIUPAHTYPE.

1.3. B pe3synbraTe H3ydeHUs UCHUIUIMHBI aCITUPAHT JIOJKCH:

3HATb:

— OCHOBHBIE IIU(POBBIE PECYPCHI, UHCTPYMEHTHI U CEPBUCHI JJI PEICHUs 33a]1a4, CBSI3aHHBIX C
pa3pabOTKON UHTEIIEKTYaIbHBIX CUCTEM;

— OPUHLOUIBI KM OCHOBHBIC OTalbl CO3JAaHUSA CHUCTEM HCKYCCTBEHHOI'O HWHTEJUICKTA.
Pacnpoctpanénnbie mporpaMMHBIE CpEIbl pa3padOTKH CUCTEM MAITMHHOTO 00Yy4eHUS;

— COBpEMEHHbIE OMOIMOTEKH MALTMHHOTO 00y4YeHUs U IPUHIUIIBI pAaOOTHI C HUMH.
yMeThb:

— IPUMCHATDb OCHOBHBIC MCTOABI u HHCTPYMCHTAJILHbBIC cpeacrtea  JIA CO31aHusA
HHTCJUICKTYAJIbHBIX CUCTCM;

— IPOU3BOIUTDH COACPIKATCIIbBHYIO u Q)OpMaHBHYI-O IIOCTAaHOBKH 3aJa4du CO3HaHHA
HHTCJUICKTYAJIbHBIX CHCTEM B BHAC KOMIIO3MIOWH 3ajday Knaccn(bmcaunn, perpeccuu,
KJIaCTCpu3anuu, acCCoqualu, YMCHbIICHUSA PA3SMEPHOCTHU U T.[.;

— IIPOU3BOAWTL OLICHKY Ka4Y€CTBa Q)YHKHI/IOHI/IPOBB.HI/IH CUCTEM C UCKYCCTBCHHBIM HMHTCIIJICKTOM
U BBIIIOJIHATD THIICPIAPAMCTPUYICCKYIO OIITUMHU3AIINIO TAKUX CUCTEM.

BJIAJ1€Th:

— HaBbIKAMH pPabOTBl C OCHOBHBIMU TAKeTaMH MPUKIAJAHBIX MPOrpaMM, COBPEMEHHBIMU
OuOIMoTEeKaMH, cpeflaMu Pa3pabOTKH HHTEIIEKTYaIbHBIX CHCTEM;

— HaBbIKAMM CO3/AaHHUs CHUCTEM HHTEJUIEKTYaJbHOI'O aHaJIM3a JaHHBIX U MAIIMHHOTO OOy4YeHMs
IIPU pEIIeHNH 33]a4 B 00J1aCTH pOOOTOTEXHUKH.

2. MecTo TUCIMILTHBI B CTPYKTYpE MPOrpaMMbI

JucuumirHa MoxkeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX aclHUpaHTaMU
IIPU U3YYECHHH CIEIYIOUIUX TACIUIUINH:

— «Opranusanus IuccepTalMOHHbBIX UCCIIEI0BaHUI,

— «bubnuorpaduyeckuii ¥ MaTeHTHBIN MOUCKY,

— «MaremaTndyeckre MEeTObl ONTUMHU3ALMU B HAYYHOM HCCIIEA0BAHUMY.

3HaHMs, TOJMyYeHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCSI PU U3YUYEHUU IPYTUX JUCLUILINH!

— «Pob6oTb1, MexaTpoHHKA U POOOTOTEXHUYECKUE CUCTEMBI»,

— TNpOBEJICHHE  JUCCEPTAlMOHHBIX  HUCCIENOBaHMM,  00paboTka  pe3ysIbTaTOB

MCCIIEJOBAHNM, TOATOTOBKA K 3aIUTE TUCCEPTALNH.

3. OO0BEM H TPYJIOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCITUTUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO CeMeCTpaMm) MPe/ICTAaBICHBI B
Tadmmuie 1.



Tabmuna 1 — O6beM U TPYI0EMKOCTh TUCIUIIITUHbI

TpynoeMKkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Obwasn mpyooemKocms OUCYUNTIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaxmuueckoii no02omoseKu,
(dac)
AyoumopHule 3aHsmusi, BCETo Yac. 20 20
B TOM YHCIJIE:
nexuun (JI), (gac) 20 20
NPaKTUYECKHE/CEMHUHAPCKHE 3aHATHS
(I13), (gac)
9K3aMeH, (Jac) 36 36
Camocmosmenvrnas paboma (CP), Bcero
88 88
(dac)
Buo npomescymounoii ammecmayuu: 3ader,
mudd. 3auer, sk3amen (3auer, dudd. 3aq, OK3. JK3.
DK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 2.

Tabnuna 2 — Pa3ensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Jlexuuu | I13 (C3)| CPC

Paspgensl, TeMBI JUCLUIIINHBI (ac) (sac) (4ac)

Cemectp 7

Paznen 1. Ilonstusa «uTemiekTyansHas cucteMa,
«MckyccTBEHHBIH MHTEIEKTY, «MalmHHOe 00ydeHue. 4 10
Bupr MammmHHOTO O0YYEHHS U pelaeMble 3a/1a4H.

Pa3nen 2. CucteMbl HHTEIUICKTYaJILHOTO aHATN3a
JAHHBIX MPU PELICHUH MPUKJIAJHbIX 3314 B 00JaCTH
pobororexHuku. OCHOBHBIE 3TAIbl MAITUHHOTO
o0yueHwHs, UX Ha3HAUCHHE, COACPKAHNE U OCHOBHBIE
0COOEHHOCTH.

. 4 10
OcobenHoctu  BbIOOpa  ONTUMAJIBHOM  MOJIENH
MallMHHOTO  O0y4eHus. MeTpuku  >PPEeKTUBHOCTH
MOJIEIIEH.
@opmasibHasA MOCTAHOBKA 3314l MallTMHHOTO
00yJeHUsI.
Paznen 3. Peanmzanust  anropuTMOB — MAaIIMHHOTO
oOyuenuss Ha Python. Moaynn NumPy, Pandas,
MatPlotLib, Scikit-Learn. Huctpulytus
OCHOBHBIX OMOJIMOTEK HMHTEUIEKTYyalbHOTO aHAJIN3d 4 08

JTAHHBIX ¥ MalTMHHOTO 00ydeHuss Anaconda.
OpeiimBopkn  Ty0okoro oOydenunsi PyTorch wu
Tensorflow.




Pa3nen 4. IlpenoOpaborka manHbIX. C)kaTue MaHHBIX

IyTeEM CHMIWKEHUs pasMmepHoctu. OueHka 3Hauumocty 4 20
IPU3HAKOB.

Pa3znesn 5. OnTumuzanus NOTOKOB ONepaluil npu
MIOMOIIIM KOHBeepoB. ToHKas HacTpOilka MallMHHO- 4 20

00y4aeMbIX MOieJIeld METOJIOM CETOYHOTO MOUCKA.
AHcam01 MozieNIel MallTMHHOTO 00YYEHUSI.

Uroro B cemectpe: 20 88

Hroro 20 0 88

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
acTMpaHTaMH OIPECIICHHBIX TPYAOBBIX (YHKIMH, CBSI3aHHBIX ¢ Oyayliel nmpodeccnoHaIbHON
JEATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OIHIIE 3.

Tabmuna 3 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Paznen 1 [Tonstus «HTemexryanbHas cucteMay, «VcKyccTBEeHHBIN
MHTEIIEKTY, «MamuHHoe o0ydeHue». Buibl MalmmHHOTO
o0y4yeHHMsI U pelIaeMble 3aauu.

Tpu BUIa MAITMHHOTO O0YYEHUS:

— o0yuenue ¢ yunrenaeM. OCHOBHBIE pelLIaeMble 3aJauu.
Ob6nactu npumeHenus. [IporHo3upoBanue Ha OCHOBE O0yUCHHS C
yuuTeneMm. 3ajada Kiaccu(uKaum - paclio3HaBaHUE METOK
KJIACCOB. 3a/1a4ya PEerpeccHH - MpeIcKa3aHne 3HaueHUH
HEMpepbIBHOM 11eJIeBON IIEPEMEHHOI;

— oOy4enue ¢ nogkpersieHueM. OCHOBHBIC peliacMbie
3agaun. O6sacTy npuMeHeHus. Pelienne nHTepakTUBHBIX 3aa4
Ha OCHOBE O0YYEHUS C MOJIKPETIICHHEM;

— o0yuenue 6e3 yuutens. OCHOBHBIC pelllaeMbIe 3a/IaUH.
O6unactu npuMeHeHusi. OOHapyXeHHE CKPBITBIX CTPYKTYp MPU
oMoy ooy4yeHus 6e3 yuutens. BolisiBiaeHrne noArpymnn npu
noMOIIM Kinactepusanui. CHHKEHHE pa3MEPHOCTH JIIST «CHKATHS
JTAHHBIX»

Paznen 2 CucteMbl HHTEIUICKTYaTbHOTO aHAIM3a JTaHHBIX TIPH
pEeIIeHNU PUKIIATHBIX 33/1a4 B 00JIaCTH POOOTOTEXHUKH.
OcCHOBHBIE 3Talbl MAIIUHHOTO O0YYEeHHsI, UX Ha3HAUCHUE,
CoJIepKaHNe M OCHOBHBIE 0COOEHHOCTH.

OCHOBHBIE ITaIbl MAIIMHHOTO O0YYCHHUS:

— TpenBapuTesibHas 00pad0TKa JaHHBIX B CHCTEMax
MarmmHHOTO 00yueHus. Haznauenune. OCHOBHBIE OCOOCHHOCTH;
— artan «O0yueHue» B cucTeMax MallMHHOTO 00y4eHusl.
[TpunIMIIBI HOPMUPOBAHUS TPEHUPOBOYHOTO HAOOPA TaHHBIX.
Hcnons30BaHne NepeKpECTHON TPOBEPKH.

['unepnapaMerpryueckas ONTUMHU3AIHS;

— 9Tall OILlEHKHA 0000IaronEe ciocOOHOCTH B CUCTEMAX
MaImuHHOTO 00y4eHus. [ToHsaTHs TouHOCTH (Precision) u
BEPHOCTH (accuracy) G yHKIIMOHUPOBAHHS MOJIETICH.

OcoOenHocT BbIOOpa ONTHMAJIHLHOW MOJENH MAIIMHHOTO
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oOydenus. TurmoBas 3aBHCUMOCTb MEXIY CIIOKHOCTBHIO MOZETH
MaIIMHHOTO 00y4YeHHs U OLeHKOH e€ 3¢ ¢dexTuBHOCTH. THnosas
3aBUCHMOCTh OLEHKH 3((GEKTHBHOCTH MOJEIEH MAaIIMHHOTO
o0y4eHus OT pa3Mepa oOyuaroleil mociaeJ0BaTeIbHOCTH.
dopmanbHas TOCTaHOBKA 33/1a41 MAIMHHOTO 00y4eHHS

Pasznen 3

Peanuzanust aaropuTMoB MamMHHOrO oOyuenus Ha Python.
Moaymu NumPy, Pandas, MatPlotLib, Scikit-Learn.

Peanuzanus nepuentpona Ha Python ¢ ucnonszoBanuem
scikit-learn. TpeHrpoBKa mepcenTpoHa.

AnantuHbii muHelHbIi Heiipon (ADALINE). TpenupoBka
ADALINE meronamy nakeTHOro ¥ CTOXaCTUYECKOTO
rpaJleHTHOro cnycka. JluHamuueckoe o0y4deHue.

Mopeinb 10rucTUYECKOr perpeccun. TpeHupoBKa
JIOTUCTUYECKON perpeccuoHHoM Mojenu B scikit-learn. Pemenne
POoOJIeMBI epeo0yUeHUs TIPU MTOMOIIH PETYIISIPU3AIINH.

Meton onopabIX BekTopoB (SVM). Knaccudukamms ¢
MaKCHUMaJIbHBIM 3230pOM U C MSATKHM 3a30pOoM Ha ocHOBe SVM.
Pelienue HenMMHEMHBIX 3a7a4 siICpHBIM MeTOA0M SVM.

Mozenu MammMHHOTO 00y4YeHHs Ha OCHOBE JCPEBHEB
pemenuii. O0bsicHeHue pe3ynbTaToB 00yueHus. CiryqaifHbIi Jec.

Moeb MalMHHOTO 00Yy4eHus Ha OCHOBE K OJIrKaiimx
coceneil.

Hawusnbiii baitecoBckuii KitacCupUKaTop.

Coznanue UCKyCCTBEHHBIX HEHPOHHBIX ceTel IPU MOMOIIIH
bpeiiMBOpKOB TIy00oKoro 00y4yenus PyTorch u
Tensorflow. lcnonabs3oBanue npeaBapuTeabHO 00yUYEHHBIX
HEUPOHHBIX CETEH.

Pasznea 4

[TpenobpaboTka gaHHBIX. Pemienune nmpo6iemMbl MPOMYIIEHHBIX|
naHHbIX. O0paboTka KaTeropuanbHbIX JaHHbIX. Pa3OuBka Habopa
JAaHHBIX HA TPEHUPOBOYHOE M TECTOBOE IOJMHOXKECTBA.
[IpuBenenrne mNpu3HAKOB K oauHaKoBoM 1mkaie. OtOop
coJepkarelbHbIX  TNpu3HakoB.  OrmpenesneHue  BaKHOCTY]
NIPU3HAKOB.

CxxaTue JaHHBIX IyTeM CHIDKEHHs pazMepHocTH. CHIKEHHE
pasmMepHOCTH 0€3 yuuTessl Ha OCHOBE aHaJIN3a TIIaBHbIX
KOMIMOHEHT. CkaTue NaHHBIX C YUUTEeNIeM IyTeM JIMHEHHOTO
JTVCKPUMUHAHTHOTO aHalN3a. SIIepHbIil METO ] aHaIM3a TJIaBHBIX
KOMITOHEHT JJIsl HETMHEWHBIX OTOOpaKeHUH.

OrneHka 3HaYUMOCTH IPU3HAKOB.

Pa3pea 5.

OnTumu3zanus NOTOKOB ONlEpalvi IPH MOMOIIY KOHBEHEPOB.
Tonkas HacTpolika MalIMHHO-00y4aeMbIX MOJIeIEll METO10M
CETOYHOI'0 ITOUCKA.

IIporuo3upoBaHre 3Ha4E€HHUI HEPEPHIBHOM LIEJIEBON
[IEPEMEHHON Ha OCHOBE PErPECCUOHHOIO aHAIMU3a.

Pabota ¢ HeMapKUpPOBaHHBIMU TAHHBIMHU - KJIACTEPHBIH
aHaJIN3.

TpeHupoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH IS
pacrio3HaBaHMs N300paKeHHH.

Amncambmu Mojenelt MamuHHOTO 00y4eHusi. OCHOBHBIC
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MOJXOJIbI K CO3TaHIIO aHCaMOJIeH: KOMUTET OOJIBIIIMHCTBA;
O3ITHHT; OYCTHHT; CTEKKHHT.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IIPUBEIEHBI B Tabnulie 4.

Tabmuua 4 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne | Tewmsl npaktudyeckux | @OpMbI IPAKTUYECKUX

/o 3aHATHN 3aHSITHNI

TpynoemMKocCTs,
(dac)

N3 Hux Ne
IIPaKTUYECKOH | pa3fena
MNOATOTOBKH, |AUCIUI
(dac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

| |

Bcero

4.4. CamocrosTenbHas paboTa aclupaHTOB
Buner caMmocTosTennbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 5.
Tabnuna 5 — Bujsl caMocTosTennbHON pabOThI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 7,
Bun camocrositensHoi paboTh
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania
50 50
nucuurnael (TO)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
IToaroroBka K mMpoMeXyTOYHOU 38 38
aTTecTanuy (IMPorpaMMbl aCIIUPAHTYPHI)
Bcero: 88 88

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITENIBHOM pabOThI aCIUPAHTOB IO TUCIUTUINHE
Y4eOHO-MeTOIMUECKHE MaTepUaibl I CAMOCTOSATEIIBHON paOOTHl aCIMPAHTOB YKa3aHbI B ILII.

6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3JAHUN
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUH MpHUBeIeH B Tabaule 6.

Tabnuua 6— [TepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
HK3EMILIAPOB B
Hingp/ bubnuorpaduueckas ccpiika Oubmorexe
URL agpec
(KpoMe BIIEKTPOHHBIX
HK3EMILISIPOB)
YK Pamka, C. Mammnanoe odyuenue ¢ PyTorch u Scikit-
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004.43 Learn: I1ep. ¢ aarn. / C. Pamka, FO. JTro, B. Mupmxanum.
— Acrana: ®omuant, 2024. — 688 c.

YK Pamka CebactbsiH, Mupmkamwim Baxun. Python u
681.3.07 MalIuHHOE O0yYeHHE: MAIIMHHOE U TIIyOOKOe 00yueHue ¢
ucnonp3oBanuem Python, scikit-learn u TensorFlow 2, 3-e
u3a. Ilep. ¢ anrn. — CII6.: «/InanekTtukay, 2020. — 848 c.

VK Ilnac Bangep [Ikeiik. Python ns cioxHbIX 3ama4:
004.43 HayKa O JIaHHBIX. 2-€¢ MeXayHap. u3f. — Acrana: «CpuHT
137 Byk», 2024. — 592 c.

YIK: Kepon Opeaben. [Ipuxiagnoe MammuHoe 00ydeHHE C
681.3.07 nomo1npio Scikit-Learn, Keras u TensorFlow: xonnenmuu,

MHCTPYMEHTBI M TEXHUKU JJIs1 CO3/1aHUS
WHTEJUICKTYaJIbHBIX CHCTeM, 2-¢ u3.: [lep. ¢ anrn.— CII6.:
000 «/lnanextukay, 2020.—1040 c.

YK Mpocu3 k. [IpukianHoe MammHHOE 00YYCHUE U

004.438 MCKYCCTBEHHBIN MHTEIJUIEKT /17151 MH>keHepoB: [lep. ¢ aHri.
— Acrana: AJIMCT, 2024. — 432 c.

ISBN Anpapeac MrwoJuiep, Capa I'Buio. Beenenue B MammHHoe

978-5- o0ydenue ¢ momoIieo pPython. PykoBoacTBo st

9908910-8- CIIEIIUATIMCTOB 110 paboTe ¢ qaHHbIMU. — M.: U1

1 «['eBuccra», 2017. — 393 c.

YK Ja0on Kpuc. MammnHoe o0yyeHHe ¢ UCII0JIb30BaHUEM

681.3.07 Python. Coopnuk peneniros: Ilep. ¢ anrn. — CII6.: BXB-
[TetepOypr, 2019. — 384 c.: un.

YK Jxoumm IIpaTuk. McKycCTBEHHBINM HHTEIUIEKT C
681.3.07 npumepamu Ha Python.: Ilep. ¢ anrn. - CI16.: OOO
"Muanmektuka", 2019. — 448 c.

YK ITocTosmT A. B. OCHOBBI HCKYCCTBEHHOI'O MHTEJIEKTA B
004.8 npumepax Ha Python. Camoyuutens. — 2-e u3ja., nepepad. u
nor. — CI16.: BXB-IlerepOypr, 2024. — 448 c.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCIMILIMHBI
IpHUBEJIEH B Tabauue /.

Tabmuna 7 — IlepedyeHb OSIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue

https://proproprogs.ru/mi Caiit «MammmHHOe 00yueHue

http://www.machinelearning.ru/ | IMpodeccronanbHbIi HHGOPMATMOHHO-AHATUTHYSCKHIA
wiki/index.php?title=3arnaBHas | pecypc, NOCBSIIIEHHBIH MAaIIMHHOMY O0YUYEHHIO,
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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=%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

CTpaHuIa pacrno3HaBaHUIO 00PA30B U MHTEIIEKTYaJTbHOMY aHAIIU3Y
JTAHHBIX

https://jakevdp.github.io/Python | CrnpaBounuk o Python mist Data Science ot [Ikeiika
DataScienceHandbook/05.06- Bannepllnaca:
linear-regression.html

http://archive.ics.uci.edu Peno3urtopuit mammuHOro 00y4yenust Kanmdopuauiickoro
yHuBepcuTeTa B MpBaiine

http://python.org OdunuanpHbIi caiiT s3pika Python

https://www.anaconda.com/dow | Jluctpubyrtus Python, npeanasnadeHHbIi 115
nload/success KpyIHOMacIITaOHOW 00pabOTKU JIaHHBIX, IPOTHO3HOM
AQHAIIMTHKU M HAYYHBIX BBIYHCIICHHI Anaconda

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHHU
00pa30BaTEILHOTO MPOIecca M0 JUCIUIIIHHE.
[TepeueHp UCTIONIB3yEMOT0 IPOTPAMMHOTO OOeCIICUeHHS IPEACTaBIIeH B Tabuuie 8.

Tabmuna 8 — [lepedens mporpaMMHOTO OOeCTICUeHUS

No i/t HanmenoBanue

1 Anaconda3-2024.10-1-Windows-x86 64

Python 3.12 version

Spyder 5.5.1

TensorFlow 2.3.0

g~ lwinN

Pytorch 2.6.0

8.2. [lepeueHp UH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCTIOJTb3yEeMBIX npu
OCYIIIECTBIICHHH 00Pa30BaTEILHOTO MPOIEcca MO AUCIUTUIAHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabmie 9.

Tabnuua 9— [lepeyenb nH(pOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue
1 Omnnaita-kanra «CrpaBoyHMK 10 HayKe 0 JaHHbIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTtaceTsl 110 MalIMHHOMY O0y4YEHHEO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeLHOTO MpoIiecca Mo TUCITUILIAHE, TipecTaBiieH B Tadmuie 10.

Tabnuna 10 — CoctaB MaTepraibHO-TEXHIYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
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http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
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
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

1 | MynsTuMenuiiHas JEKIIMOHHAS ayIUTOPHUS b.M. 21-21

2 | KoMmbroTepHbIi Kitace B.M. 31-04

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CpPEACTB I NPOBEICHUS IMPOMEKYTOYHOH aTTeCTaluu
aclMpPaHTOB 110 AUCLUIUIMHE IpUBeAeH B Tabnuue 11.
Tabmuna 11 — CoctaB OIEHOYHBIX CPEJCTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OILICHKH YPOBHS OCBOCHHUS AaCIHPAHTAMH JTUCIHUILIAHBI
npuMeHsiercss 4-0abHasi IIKajia OIEHWBAHUWsS, KOTOpas mpuBeacHa Tabnume 12. B Tedenue
ceMecTpa MOXKeT ucmosb3oBatbes 100-0ambHas ImKajia MOMYJIbHO-PEUTHHTOBOM CHCTEMBI
YHuBepcuteTra, TmpaBuia  HCIHOJB30BaHUS  KOTOPOH, YCTAHOBJEHBI COOTBETCTBYIOIIUM
JIOKaJIbHBIM HOpMaTUBHBIM akToM ['Y AIL
Tabnuna 12 — Kputepuu oLieHKH YpOBHSI OCBOSHUS JUCIIUITITUHBI

OreHka

Xa AKTCPUCTHUKA OBHA OCBOCHUS TUCIHUITIIINHBI
4-0ayutbHA 1LIKAJIA p P yp

— aCTIHPAHT TITYOOKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHaT,
— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYpHI,
COTIIMYHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
«3a4TEHO» JESTSIIBHOCTHIO TI0 HAIIPABIICHUIO TTOITOTOBKH/ CIICITUAIEHOCTH;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

— aCMHPAHT TBEPJO YCBOMJI MPOTPAMMHEIN MaTepuaj, TPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, OMUPasiCh Ha 3HAHWSI OCHOBHOM JINTEPATYPHI;
— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3bIBAa€T YCBOCHHBIE 3HAHHS C MPAKTHYECKON NEATEIbHOCTHIO MO
«GaYTEHO» HAIPABJICHUIO TTOJITOTOBKH/ CIICITUATEHOCTH;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CIelUaIn3uPOBAHHBIX TOHSITUH.

— aCIIMpaHT YCBOWJI TOJIBKO OCHOBHOM IIPOTPaMMHBIM MaTepHal, IO
CyIIECTBY H3JIaraeT €ro, ONMPAsACh Ha 3HAHUA TOJIBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM NMPUMEHEHUHU 3HAHUU 110
HAIpPAaBJIEHUIO MTOJIMOTOBKH/ CIIEUAIBHOCTH;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
«BaYTEHO»

— aCMHMpaHT HE YCBOWJ 3HAYUTEIHLHOM YacTH MPOrPaMMHOIO

MaTepuana;

— IONyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TIpH

«HEYNIOBJICTBOPUTEIILHOY» | pACCMOTPEHUH TPOOJIEM B KOHKPETHOM HAIPABICHHH TOATOTOBKH/
«HE 3a4YTEHO» CICIHATEHOCTH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKECHHUS;

— He (OPMYTUPYET BHIBOJIOB M 0O0OOIIICHUIA.
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10.3. TunoBble KOHTPOJILHEIC 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) asis 9K3aMeHa mpeICTaBIeHb B Tabuie 13.

Ta6muma 13 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/ | Ilepedenn BonmpocoB (3a1a4) JUist SK3aMeHa

1.

10.

11.

12.

Haiite omnpenenenue mnoHATHIO «VCKycCTBeHHBIM HHTEIEKT». [losicHUTE TEepMUHBI
«Cnabplif MCKYCCTBEHHBIH MHTEUIEKT» M «CHIBHBIH MCKYCCTBEHHBIM HHTEIIEKT».
[Tepeunciure 0cOOEHHOCTH cl1ab0pOpMaTM30BaHHBIX 3a7a4 KaK OCHOBHOW 00JacTu
MPUMEHEHHUS TEXHOJIOTHM HMCKYCCTBEHHOIO HHTeJUIeKTa. lIpuBeauTe mnpuMepbl TakHUx
3ajad4.

. Ilo KaKOMY HNPU3HAKY MOXHO BBIACIUTH MHTCIUICKTYAJIBbHBIC 3aJadu CpCAr APYTIuUX 3aaad

o0paboTku nnpopmanuu? [lpuBenure npuMepsl HHTEIIEKTYaIbHBIX 3a1a4. [losicauTe, 4TO
HA3BIBAIOT MHTEIUICKTYaTbHBIMUA WH(OPMAIIMOHHBIMHU TEXHOJIOTHUSIMHU.

Hatite ompeneneHue moHATHIO «MamuHHOe o0OydeHue». C yeM CBSI3aHO CBOWCTBO
oOyuenuss B Ttakux wmojensx?  I[lepeuncnure OCHOBHBIC (DAKTOpPBI, BIUSIONIUE HA
3¢ ()EeKTUBHOCTh HCIIOJIB30BAHUS METOJOB MAIIMHHOTO OOy4YeHHS, M JalTe UM KpaTKYIO
XapaKTEePUCTHUKY.

[TpuBenuTe KIacCUPUKAIUIO CUCTEM MALTUHHOTO 00Y4YeHHsI 10 00BEMY U TUITY KOHTPOJISI BO
BpeMsi 00yUYeHHs, B 3aBUCUMOCTH OT CIIOCOOHOCTH 00y4aThCsi HA OCHOBE MOTOKA BXOJISIINX
MaHHBIX, MO0 crnoco0y 0000meHus 3HaHuUW. JlaliTe KpaTKylo XapaKTepUCTHKY
MIEPEYUCIIEHHBIM KJIaCCaM CHCTEM.

. IlosicHuTe 0COOEHHOCTH 06y‘IeHI/I${ C YYHUTCJICM KaK BHUJa MAllIMHHOT'O 06y‘IeHI/I$I. HpI/IBeI[I/ITe

MOCTAaHOBKY 3adaud oOydeHus ¢ yuurteneM. llepeunciaure Tumbl 3amad 0OydeHUsS C
yUWTEeIeM, B 3aBHCHUMOCTH OT BHJa MHOXECTBA JONYCTUMBIX OTBETOB. lloscHute, 4yTO
Ha3bIBACTCSI MPU3HAKOBBIM OMUCAHWEM OOBEKTa M3 MHOXKECTBA HCCIIEIYEMBIX OOBEKTOB.
Kakwue TuIibl npu3HaKoB CyIECTBYIOT?
[lepeuncnure OCHOBHBIE JTAlbl PEIICHUS 33Ja4d MAITUHHOTO OOYYEHHUS C YYUTEIICM.
[TosicuuTe conep:kaHue Kaxa0ro 3Tamna.

. Ilosicuure ocoOeHHOCTH O0Oy4eHHs Oe3 y4YuTels Kak BHJAa MAIIUHHOTO OOy4YCHHUS.

[lepeuncnure Hanbosee XapakTepHble 00JACTU HCIOJIb30BaHUS OOydeHHs Oe3 yduTens.
Kakue Tumel 3amau pemarorcs MerogamMu oOyueHus Oe3 yuurtens? Jlaiite KpaTkyro
XapaKTEpUCTUKY 3TUM 3aJjadaM.

[Tosicaute ocoGeHHOCTH OOydeHHUs C MOJAKPEIJICHHMEM KaK BMJla MAIIMHHOTO OOydYeHUs.
[lpuBeauTe MOCTAaHOBKY 3afayd oOyueHHs ¢ moAkperuieHueM. Onummre cxemy
B3aMMOJICHCTBUSI areHTa cO CpeJol MpH peanu3aluu OO0y4eHHs] C IOAKPETJIEHHUEM.
[Tepeuncnure XxapakTepHble 006JaCTH IPUMEHEHUS 0O0YyUEHUS C TTOAKPEITIEHUEM.

. IlosicHuTe 0COOEHHOCTH OLIEHKH KadecTBa paboThl Kinaccupukatopa. [louemy korpdunyeHt

OLIMOOYHBIX KJacCU(UKAUMI M NPaBUIBHOCTh KJacCU(UKALMU HE BCET/a SBISAIOTCS
3¢ (deKTUBHBIMU TOKa3aTeNsIMU KayecTBa kinaccupukanuu? Yto Takoe MaTpula
HeTouHocTel? Kak onmpenenuTs TOUHOCTh M MOJIHOTY KJIACCHU(UKALMU C UCHOJIb30BAHUEM
MaTpuilel HeTouHocTel? Kakue ocobeHHOCTH KilacCu(pUKATOpa XapaKTepU3yIOT TOYHOCTh
Y TIoJHOoTa?

Kak BBIMISIAAT TUNOBBIE 3aBUCHUMOCTH TOYHOCTH OT IOJIHOTHI KJIACCU(UKALIUU, a TaKxkKe
TOYHOCTH U IOJIHOTBI OT IOpora NpuHATus pemenus? [loscHuTe Takoe nNoBeAeHNE JaHHBIX
3aBucumoctedl. IloscHute, uro Takoe «wmepa Fi1», kak OHa ompexaensercs W A 4YEro
UCIIOJIb3YETCSL.

[Tosicuute, kKak Mcnonb3yeTcss KpuBas paboueill xapaktepuctuku npuémuuka (ROC) s
OLIGHKM KauyecTBa paboThl Kiaccupukaropa. [IpuBenurte XapakTepHbI BHJ JaHHOU
kpuBoil. Kak BbIrAOUT KpuBasg palOouell XapaKTEpUCTUKH MPUEMHHUKA IPU YHUCTO
ciyuyaitHoi kiaccuukanuu? [l kakux 1ened OOBIYHO HCHOJB3YeTCsl H3MEpeHue
IUIOLIAa/Id NOJ1 KpUBOM paboueii xapakrepuctiku npuéMuuka (AUC)?

[TosicHuTe, Kak CTPOUTCS MaTpULla HETOUHOCTEH NMPU MHOTOKJIACCOBOM KiacCHU(UKAIUH.
Kak MOXHO OIIEeHUTh TOUHOCTb U MOJIHOTY JIJISl KaXA0r0 KJlacca, a TaKkKe pe3ylbTUPYIoIne
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13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

3HAYEHUS] TOYHOCTH U MOJIHOTHI KJIaCCU(PUKAIIUU.

[TosicHuTe 0COOEHHOCTH OIICHKHM KayecTBa paboOThl Mojeneil perpeccuu. B kakux cimyuasx
OTAAIOT MpeanouTeHre Kkpurepuio kauecrsa RMSE, a B kakux ciyyasx kputeputo MAE?

B uém cocTtouT cBOHCTBO 0000mIaIONIei CMOCOOHOCTH MOJEIM MAIIMHHOTO OOYYCHUS.
Kakne mnpuéMbel HCNONB3YIOTCS [ TEOPETHYECKOW W AMIUPUYECKOM  OLEHKH
o0oO0miaromeil crocoOHOCTH: OLIEHKa MaTeMaTH4eCKOTO OXHIAHHS CpPEeIHUX MOTEepPb,
OLICHKA BEPOSITHOCTH epeoOyUeHH s, Ol[eHKa Ha OTJIOKeHHbIX naHHbIXx (hold-out), omenka
CKOJIB3SIIIET0 KOHTpoJIs (Cross-validation).

HazoBute ocHOBHBIE TPUUMHBI BOSHUKHOBEHUS NEPe0OyUeHUs U HET0O0OyUeHHUsI B MOJIEIISIX
MalMHHOro o0yueHus. Ilepeunciute OCHOBHBIE CLIOCOOBI MUHMMM3ALMU [1€PE00YUEHUS.
[losicHute TNOHATHA CMELIEHUS, JUCHEPCUU M HEYCTPAaHHMOM MOTPEIIHOCTH KakK TpEX

COCTABJIAIOLINX OMIMOKHM 0000IIeHUsI MOETICH MAIIMHHOTO O0yYEeHHUS.

[Tosicuute xapakTep M3MEHEHHUS OLIEHOK A((EKTUBHOCTU MOJIENe MalIMHHOTO OOydeHus
IpU BO3pPACTaHUM HUX CIOXHOCTH (Kpusvle nposepku, validation curve) u pasmepa
obyuaroleii BEIOOPKH (kpussie obyuenus, learning curve).

[lepcentpon Pozenbnarra. CTpykTypHasi cxema U MpaBUIIO 0OY4EHUs epCcenTpoHa.

Mopnens agantuBHoro nuHeiHoro HeiipoHa. O6ydyenne ADALINE nmpu momomu merona
TPAJUEHTHOrO CITycKa. [IakeTHBIN U CTOXaCTUYECKUM I'PAJUEHTHBIN CITyCK.

Mopnens sorucrtudyeckoil perpeccuu. [lokakuTe, yTO BBIXOJ CUTMOMIAJIbHOW (PyHKUIUU
MO>KHO MHTEPIIPETHPOBATh KaK BEPOATHOCTh MPUHAICKHOCTH OTAEIBHO B3SITOr0 00pasia
IIEpPBOMY KJIaccy.

OOyuenune Mozenu JOTHUCTHYECKO perpeccuu. Pemienue mnpoOnembl nepeoOydeHus Mpu

MOMOIIY perysipu3anuu. L2-perynspuzanus

Meton omopHbix BekTopoB. Kiaccudukanus ¢ MSITKUM 3a30poM I oOecrieueHus

CXOIMMOCTH ONTHMH3AINHU TP JTOIYCTUMOCTH OITHOOYHON KIacCH(DUKAIIH.

Pemennie HenmMHEHHBIX 3aJa4y MpU MOMOIIM METO/AA OMOPHBIX BEKTOpPOB. JloOaBneHHe K

Ha0Opy JaHHBIX JOMOJHUTEIBHBIX NMPU3HAKOB. Vcnonb3oBanue npuzHakoB Oau3zoctu. RBF-

byHKIMS Kak QyHKIUS 10100Us.

'unepmapamerpudeckasl ONTUMH3AIMA MOJAETICH MalIMHHOTO oOy4eHwus. lcmosip3oBaHue

pemeéTyaToro MoMcKa Juist BhIoopa HAWIy4IINX THIIepIapaMeTpoB MOAEIH.

Monens Ha OCHOBe JepeBa MpHHATUS pemeHuil. OCHOBHBIE OCOOCHHOCTH MOJIEIH.

[TocTpoenue nepeBa pelieHnit Ha OCHOBE NMPHUHIIMIA HAaUOOJIBIIEr0 IPUPOCTa UHPOPMALIUH.

['unepnapameTpsl, oOecrnieunBarolye NoACTPOIKY MOJEIH.

Mogens Ha ocHOBe ciay4aiHoro Jyieca. OCOOEHHOCTH MOJAETH. AJITOPUTM «BBIPALIMBAHUS

ciIy4aifHoro jeca. ['unepmnapameTpsl, 00ecreurBarone MoACTPONUKY MOIEIH.

Knaccugukarop Ha ocHoBe k Ommkaiiimux cocenei u ero ocooeHHocTH. ['unepnapamerpsl,

o0ecrnieunBaroye MoACTPONKY MOJIEIH.

Haunblit GaiiecoBckuii knaccudukatop. OCHOBHbIE OCOOCHHOCTH MOJAETH U 00nacTH eé

PUMEHEHHSI.

[Tpuémsl npenBapuTenbHON 00pabOTKM JAHHBIX B MOJEISAX MAlIMHHOTO o0y4yeHus. Pemenune

npoOJeMbl C HEJAOCTAIOIIMMH JaHHBIMH, OO0paOOTKa KaTErOpUaNbHBIX (UMEHHbIX U

nops0KO0GbIX) JTAaHHBIX, BBIOOP 3HAUMMBIX NPHU3HAKOB (ucnonvsosanue L1 pezynsapusayuu,

aneopumm nocied008amenbHo20 6bl00pa NPUSHAKOS, OUEHKA BANCHOCMU HPUSHAKOE C

NOMOWBIO CLYHALHBIX 1€CO8).

Beienenne TpU3HAKOB: CKaTHE JIAHHBIX C TIOMOINBIO TOHIKEHHS Pa3MEpHOCTH

NpOCTpaHCTBa MpPU3HAKOB. AHanu3 riaBHeIx koMmoHeHT (Principal Component Analysis).

JluneiHbli TUCKpUMHHAHTHBIN ananu3 (Linear Discriminant Analysis).

AHcamOnu Mozesneil MalmMHHOro o0ydeHusi. OCHOBHBIE MOAXObl K CO3JaHHI0 aHCaMOJIeH.

barrunr (bagging).

AmncambneBoe oOyuenue. bycrtunr (boosting). Anroputmel Boostl, aganTuBHBIA OyCTHHT

(AdaBoost), rpaauenTrsiii Oyctuar (GBM).

AmncambneBoe o0ydenue. Ctekkur (Stacking).
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Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHs! B Tabnuie 14.

Ta6mmma 14 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

No /it ITepeuenn BompocoB (3a1a4) 1yist 3adera / nudd. 3auerta

Y4eOHBIM [JIJAHOM HE NPEAYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTO‘IHOﬁ arreécralliu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Ta0mwmIe 15.

Tab6ymma 15 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne
/o

[IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

1 mun. 3adanue KomOUHUPOBAHNHO20 MUNA C 8BLOOPOM OOHO20 8EPHO20 OMBEMA
U3 YembIPEX NPeONONCEHHbIX U 0DOCHOBAHUEM 8bLOOPA

Wuctpyxkius: [IpouunTtaiite TEKCT, BEIOSPUTE PABUIBHBIN OTBET M 3aIUIINTE apPTYMCHTHI,
000CHOBBIBAIOIITHE BEIOOP OTBETA

3amaya KJIacCUPUKAIUH - ITO ...

A) TIOHCK TPYHIIBI, B KOTOPYIO MOYXKHO OOBEAMHUTH 00BEKTHI, IMEIOLINX CXOXKHE
XapaKTEepUCTHKH

b) onpenenenue 3aBUCUMOCTH MEXAY ABYMS YHCIOBBIMH IT€PEMEHHBIMU

B) mnpenckazanue yMCcIOBOIO 3HAUEHHUS 1IEJIEBOM MIEPEMEHHOI Ha OCHOBE 3HAUE€HUH
HE3aBHCHMBIX IEPEMEHHBIX

I') nowuck xnacca, K KOTOPOMY OTHOCUTCSI OOBEKT, HA OCHOBE €T0 MPU3HAKOB

3agada perpeccuu - 3To ...

A) TmpenckazaHue YUCIOBOTO 3HAYCHHUS IEJICBOI IIEPEMEHHON Ha OCHOBE 3HAUEHUI
HE3aBUCHUMBIX IICPEMECHHBIX

b) mnouck kiacca, K KOTOPOMY OTHOCUTCSI OOBEKT, HA OCHOBE €TI0 IPU3HAKOB

B) omnucanue cBs3u MEXIY AByMs KaTerOpHaJbHBIMU IEPEMEHHBIMU

I') cpaBHUTENBHBIN aHATIN3 HECKOJIBKUX YHCIIOBBIX EPEMEHHBIX C TIOMOLIBIO IPadKOB

B kakom u3 CJIy4acB UMCECT CMBICII CPa3y UCKIIFOYNUTH KOJIOHKY JaHHBIX:

A) Bcs K0oOHKa HIMEET OJIHO U TO e 3HAYCHHE;

b) B kxonoHke ka)xJj0e 3Ha4eHHE - YHUKAIbHOE (BEIIECTBEHHBIE YHCIIA);
B) Kononka nMeeT /1Ba yHUKaJIbHBIX 3HAUEHUS;

I') KomoHKka conep:KUT CTPOKH.

Kakoe n3 HanpaBiieHHUH UCCIISIOBAHUI HCKYCCTBEHHOTO MHTEIJICKTA UCTIONB3YET CIyYaiHbIH
mo100p, KOMOMHUPOBAHKE W BapUAIlMX UCKOMBIX MAapaMeTPOB C MPUMEHEHUEM MEXaHH3MOB,
HAIOMUHAIOMINUX OUOJIOTHIECKYIO 3BOIOIUIO?

A) HckyccTBeHHBIE HEHPOHHBIE CETH;
b) Knaccudeckoe MammHHOE 00yUueHHE;
B) I'enetnueckue anropuTMEl,

I') Cucrembl HEUETKOTO BBHIBOIA

FHnepnapaMeTpm MOACIN MAIIIMHHOT O O6y‘leHI/I$I — OTO!

A) mapameTpsbl, KOTOPBIE OMPEIEIISIOT 3aBUCHMOCTH MEX/Ty BXOIHBIMU JaHHBIMU U
BBIXOJaMU

b) mapameTpsl, KOTOPBIE OTIPEACIISIOT KPUTEPUNA OCTAHOBKU O0YUCHUS MOCITH

B) mapamertpsl, KOTOpBIE ONPEEIISIOT KOJIMYECTBO HEMPOHOB B CKPBITHIX CIOSX
HEUpPOHHOH ceTu

I') mapameTphl, KOTOPHIE HE CBSI3aHBI HEMOCPEACTBEHHO ¢ O0YICHHEM MOJIEIH, HO BIIHSIIOT
Ha €€ KayeCTBO
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MeTpI/IKa, KOTOpad HC NMOAXOAUT IAJid OLCHKU Ka4€CTBa pCrpCCCUOHHBIX Moz[eneﬁ:

A) R-kBagpat (k03(pGHUITHEHT TeTepMUHAITAN)
b) MSE

B) Fl-mepa

N MAE

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bLOOPOM HECKOJILKUX BAPUAHTNOE OMBemd
U3 NPEONONCEHHBIX U PA3BEPHYMBIM 0OOCHOBAHUEM 8bIOOPA

I/IHCprKLII/ISI: HpO‘IHTaﬁTC TCKCT, BI)I6€pI/ITe MMPaBUJIbHBIC BApUAHTHI OTBETA U
3allMIINUTE apryMEHTHI, O60CHOBBIBaIOH_II/IC BLIGOp OTBCTOB

321,[[21‘11/1, W3 HIKCIICPCUYNCIICHHEBIX, SABJISIIOTCA 3aa4aMi ITPOTrHO3UPOBAHUA:

A) MaTeMaTH4ecKHi POTHO3 AAaThl CHIIBHBIX 3€MJIETPSICCHUH
b) mnporno3npoBanue BEpPOATHOCTH JETAIBHOTO UCX0/1a

B) ompenenenue AMUTENBHOCTH U UCX0a 3a00I€BaHUS

I') oOnapyxenue cnama

JI) 3amauy MOMCKOBOTO BBIBOJA

UYro takoe MammHHOE 00yUeHne?

A) DT0 mporiecc, B X0/1e KOTOPOTO CHcTeMa 00padaThIBaeT OOBIIIOE YHCIIO IPUMEPOB,
BBISIBIISICT 3aKOHOMEPHOCTH H MCIIOJB3YET MX, YTOOBI MPOTHO3UPOBATH XapAKTEPUCTHKH HOBBIX
JIAHHBIX;

B) OcoGennocTs Takoro 00y4eHus 3aKIF0YAETCS B TOM, YTO JaHHBIC PEICTABIICHEI C
M3BECTHBIMHU TPABWIBHBIMH OTBETAMH, T.€. JAHHBIE C METKAMH;

B) Ob6nacts MaTeMaTHKH, U3ydalolias aJITOPUTMBI 11 HAXOXKJIEHUS 3KCTPEMYMOB
(GyHKIU;

I') OG6iacTh HCKYCCTBEHHOT'O MHTEIJICKTA, CBS3aHHAsI C 00YYCHHEM KOMIBIOTEPOB Ha
JaHHBIX;

J) OOmacTh MpakTUYECKOMN ASSITCIHPHOCTH M HAYUHBIX MCCICIOBaHUN
caM0O00y4JaoNINXCsl AITOPUTMOB, U3BIIEKAIOIIUX CMBICI (3HAHUS) U3 TaHHBIX, CPEICTBO
CO3/IaHUS MOJIEJICH aJTOPUTMOB.

E) Meroauka 06paboTKu N300pakeHUH.

Kak 6opotbes ¢ apdexTom nepeoOyaerHus?

A) Cnenatp Mozeib npotie (MeHee KOMIUIEKCHO ),

b) Bzare meHbIe 00y4arommx JaHHBIX;

B) Haxonwute 6obiie 00y4aromuX JaHHBIX;

I') Caenats Moaens croxkHee (00Iee KOMIUIEKCHOH );

1) TloBbicuTh KadecTBO 00yYaromeil BEIOOPKH IMyTEM CHUIKEHUS IIyMa B JAHHBIX,
WCIPaBJIEHUS OMIMOOK, yCTpaHEHHUS BEIOPOCOB U T.1.;

E) Hanoxwuts orpaHndeHus Ha MPOCTPAHCTBO MTApaMETPOB MOJIEIIH;

2K) IIpoBepsATh METPUKH TOJIBKO MO 00yUaroIIei BEIOOPKE.

10

Bo3moxapIMEI pCUHICHUAMUA HpO6J’ICMBI HC,I[OO6yLI6HI/IH SBJIAKOTCA:

A) BriOop Oonee cnoxHON MOAEH ¢ OOJBIINM YHCIIOM HACTPAaUBAEMBIX NTAPAMETPOB;

b) IlpenocraBnenue o0y4aromeMy aaropuTMy JIyHIIUX MPU3HAKOB (KOHCTPYHPOBAaHNE
MIPU3HAKOB);

B) YwMmenbmenue orpanndeHuil Moienu (HanpuMep, CHIDKEHUE BEJIMUMHBI TUIepIapaMerpa
pEryIspHU3aIim ).

I') Hu ogus 13 nepeyncieHHbIX.

11

Kakumu cBoiicTBamu 00.1a/1a10T ¢l1a00(hopMaIi30BaHHbIC 3a/Ia4H, COCTABIISIOIINE 00J1aCTh
MPUMEHEHHUS KCKYCCTBEHHOTO MHTEIICKTA?
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A) Lenu 3THX 33124 HE MOTYT OBITH IPEACTABIICHBI B BUE MATEMAaTHUECKUX (PYHKIIHI;

b). Anroputmsbl IOCTHXKEHHSI 9THX Liesiel He MOTI'YT OBbITh OIIMCAaHbl CTPOI'0 MaTeMaTHUECKHY;

B) [ns permenus 3anad TpeOyrOTCs 3BPUCTUKU — YTBEPKICHHsI, OCHOBaHHBIE HA OMBITE,
MHTYHLUH;

I') JlanHble u 3HaHUSA, NCHONb3YEMbIE Ul PEIICHUS 3THX 3a]1a4, MOT'YT SIBJISITHCS HE
MOJIHBIMH, HEOJAHO3HAYHBIMHU, OIINOOYHBIMHU, IPOTUBOPEUUBBIMH, PA3HOPOIHBIMHY,
JUHAMUYHBIMHU; HHPOPMALIUS YaCTO MOXKET OBITh MIPECTaBICHA B BUJE N300paKeHUH,
PHCYHKOB, 3HaKOB, OyKB, CIIOB, 3BYKOB U T.J

12 Kakue 13 MeTpuK COBMECTHO Aal0T AOCTaTOYHO MOJHYIO XapaKTEPUCTHKY Kiaccudukaropa
Ipu HecOamaHCHPOBaHHOW BEIOOPKE?
A) Accuracy;
b) Recall;
B) Precision;
I F1.
3 mun. 3adanue 3aKpblmMo20 MUNA HA YCMAHOBIeHUe COOMBEMCMEUs
Nuctpykuus: IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Kax a0l Mo3uLMK, JTaHHOU B
JICBOM CTOJIOIIE, TOJIOCPUTE COOTBETCTBYIOILYIO ITO3UIUIO B IIPABOM CTOJIOIIE
13 YcTaHOBUTE COOTBETCTBHE. 3314 MAIITMHHOTO OOYYEHUSI.
1 OOGyueHue ¢ yaurenem A) Kitaccudukarmms naHHbIX
2 OOyuenue 6e3 yaurerns Bb) Knacrepuzanus naHHbIX
3 OOy4eHue ¢ MOIKPETUICHHEM B) OOGyueHue areHToB
I') AHamu3 maHHBIX
14 YcranoBute cooTBeTcTBHE. THIIBI 33124 MAIIMHHOTO O0OYYSHHS U IPUMEPHI IPUIIOKEHUI.
1 Knaccudwkarmis A) Ompenenenne cnama B JJIEKTPOHHOM
noyre
2 Perpeccust b) IlporHo3upoBaHre CTOMMOCTH KHUIIbS
3 Kunactepuzaumst B) CermeHnramus ayaiutopuu Iis
MAapKECTUHI'OBBIX KaMMIaHu1
4 OO0y4eHue C TTOIKPEIUICHHEM I') OGy4eHue UTPOBOTO areHTa B
KOMITBIOTEPHBIX HI'Pax
) TI'enepauus uzodpaxkeHuil no
TEKCTOBBIM 3aIpocam
15 YcranoBure coorBeTcTBUE. OCHOBHBIE 3TAIBI TOCTPOCHHUS MOJIEIM MAIIMHHOTO O0yYeHHUs 1

OIIMCaHUC

1 TToaroroBka maHHBIX A) Drar, Ha KOTOPOM OCYIIIECTBIISETCS cOOpP,
OYHMCTKA, MPeOoOPa30BaHUE IAHHBIX, & TAKXKE
pasjeiieHue Ha 00yJaroIyo U TECTOBYIO

BEIOOPKH
2 BeiOop Merona u b) Ha sTom atame onpenensiercs, Kakoi
CO3IaHHE MOJIENH ANTOPUTM MalIMHHOTO 00y4eHus OyeT

UCIIOJIb30BaThCS, HACTPAUBAIOTCS TTAPaMETPBI
MOJIEIIY, U TIPOUCXOIUT ee oOyueHne Ha
oOyuJatoreil BEIOOpKe
3 OreHka ¥ yiTydIleHre B) Hcnonp3yercs amns yiaydmieHUs] TOYHOCTH U
KayecTBa MOJEIH o0o0mmaroriel criocoOHOCTH MOJIEIH.
Bxurouaet B ce0s aHanu3 oMMOOK, HACTPONKY
napamMeTpoB MOJICIH, a TAKXKE UCTIOIb30BaHHE
perynsipu3anuy 1 ancamOieil Moenei
4 Orenka kadectBaMofenu 1') Dram, Ha KOTOPOM IIPOBEPSETCA CIIOCOOHOCTD
Ha TECTOBOH BBIOOPKE MOeNA K 0000IICHIIO Ha HOBBIE JaHHBIC, HE
MCIIOJIb30BaBIINECS B Ipoliecce 00yUyeHus
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J1) Dram, Ha KOTOPOM OCYIIIECTBIISIETCS Pa3MeTKa
JTAHHBIX

16

YcranoBuTe COOTBETCTBHE. METOMBI OLIEHKHA KadyecTBa MOJEJIEH MallMHHOTO OOYYeHHUS H
HUX OIHCaHUE

1 Kpocc-pammarmst A) Pa30OueHue naHHBIX Ha N YacTel U
MOCJIe0BaTEIFHOE HCIIOJIb30BAHNE KaXKIOW YaCTH
B KQ4eCTBE TECTa, a OCTABIINXCS B KAUECTBE
o0yueHus
2 Marpwiia ormooK Bb) Ta6nuua, ucrionb3yemasi sl OIICHKH TOYHOCTH
MpeACKa3aHuii OMHAPHON KiTacCH(UKAITIH TIPH
HecOaTaHCHPOBAHHBIX KJlaccax
3 MSE/RMSE B) CpennexBaapatnynas ommoOKa / KOpeHb U3
CPEIHEKBAPATHYHON OMIMOKY ISl OL[CHKH
TOYHOCTH PETPECCHOHHBIX MOJIEIICH
I') T'paduk, oToOpakaromuii cTeneHb KOPPEKTHOCTH
KJIACCU(PUKAIUY B 3aBUCHMOCTH OT BEIOPAHHOTO
MOPOTOBOr0 3HAYCHUS

17

YcranoBuTe cooTBeTCTBHE. THIIBI aHCAMOIIEH MoJIeel MaIIMHHOTO 00YIeHHs 1 OITHCaHHe

1 Barruxr A) Meron mocTpoeHusI HECKOJIBKIX MOJIeNel Ha
Bootstrap Aggregating) OCHOBE CITy4YaifHBIX MOABBIOOPOK 00yUaromiei
BBIOOPKH, arperupOBaHUE Pe3yIbTATOB IS
HOJy4eHUS] OKOHYATEIBHOTO TPOTHO3a
2 Bycruar (Boosting) B) Cnocob noctpoeHust mocienoBaTeIbHOCTH
ciabbIX MoJiesel, Kaxas clieIyoIas
oOydJaercsi Ha TaHHBIX, Ha KOTOPBIX
HpeabIIyIIast JOIMycKaja OMINOKH
3 Crekunr (Stacking) B) Merton, B KOTOpOM HECKOJIBKO MOJICIICH
00y4aroTcs He3aBUCHMO, a 3aTEM UX
PE3yJIBTATHl HCHOIB3YIOTCS B KAUeCTBE
MPU3HAKOB B 00IIEH Moaenn
I') Meron, npy KOTOPOM HECKOJIBKO MOJETeH
TOJIOCYIOT 32 OKOHYATENIbHBIH POTHO3,
B3BELICHHOE WJIM PABHOMEPHOE KOJIMYECTBO
TOJIOCOB Pa3HBIX MOJIENIEH MOXKET OBITH
UCIIOJIb30BaHO

18

VYcTaHOBUTE COOTBETCTBHE. HpI/IMepBI AJITOPUTMOB MAIITMHHOT'O O6y‘{€HI/IH " UX OIIMCAaHUC

1 SVM (Support Vector A) Anroputm knaccu(UKaluu, OCHOBaHHBIH Ha
Machines) MOCTPOCHUY TUNEPILIOCKOCTEH B
MHOTOMEPHOM TPOCTPaHCTBE
2 K-Means b) Anroputm kimacTepuzaniu, KOTOPBIA

pa30uBaeT HaOOp JAHHBIX HA 3apaHee
3aJJaHHOE KOJIMYECTBO KJIaCTEPOB

3 Random Forest B) Aunroputwm, ciocOOHBIH CTPOUTH JEPEBbS
pelIeHuil Ha OCHOBE CIIy4aHBIX
MOJBBIOOPOK TIPU3HAKOB M HAOIIOICHUIH,
3aTeM KOMOMHUPYSI PE3YIbTaThl

4 Hausnblii baiiecoBckuii I') Anroputm Ki1accudukalnuy Ha OCHOBE

K1accupuKaTop BEPOSITHOCTHOI'O II0JIX0/1a, OCHOBAHHOI'O Ha
Teopeme baiieca
) Anroputm perpeccuu, OCHOBaHHBIN Ha

JMHEHHOHN 3aBUCUMOCTH MEXIY NPU3HAKAMHU
U 1IeJIeBbIM 3HAYEHHEM

4 mun. 3aoanue 3axpvimo2o muna Ha yCmMaro8ieHue noc1e008amenrbHOCu

I/IHCTPYKLII/IHI HpoanaﬁTe TCKCT U YCTAHOBUTC MOCJICAOBATCIILHOCTD.
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3anuiure COOTBCTCTBYIOIYIO IMOCIICAOBATCIILHOCTD 6YKB CJICBA HAIIpaBO

19

OnpeﬂennTe moCJICAOBATCIIbHOCTD NPHUHATUA UHTCIIJICKTYAJIbHBIX peHICHI/Iﬁ YCIOBCKOM.

A) [launsie (0OpaboTka);

b) Uudopmarnms (mo3Hanue);

B) 3nanue (oOHapyXeHHE 3aKOHOMEPHOCTEH );
I') [lonnmanue (BBIBOJ YMO3AKIIOUEHHN);

1) Paccyxaenue (IpuHITHE PEILICHUN).

20

VKaXuTe MocaeI0BaTeIbHOCTh 3TAIOB MAILIMHHOT'O O6y‘IeHI/I$1.

A) Orienka Mojienu (BBIOOP KPUTEPHEB KaUeCTBa, CPABHEHUE Pa3IMYHBIX aroputMoB MO);

b) IlpemoOpaboTka maHHBIX (BBIACIICHUE MTPU3HAKOB, OTOOP MPU3HAKOB, CHIKECHUE
pasMepPHOCTH, MAaCIITAOHPOBAHKE IPH3HAKOB, B3STHE BEIOOPOK);

B) IIporHosupoBanue (MCMOIL30BAHUE MOJICIH);

I') O6yuenue mozaenu (0TOOP MoEIH U 0O0yUYEHHE, BEIOOP METPUKU KayeCcTBa, IEpEeKPECTHAS
NpOBEpPKa, FHIepHapaMeTprIecKas ONTUMHU3ALINS).

21

VYKaXuTe nocie10BaTeIbHOCTh ATANIOB B3aUMOACHCTBUS areHTOB CO CPeAOl B MALTUHHOM
o0ydJeHUH ¢ TTOIKPETUICHNEM, KOTOPBIC Aalli Ha3BaHue MeToxy oOydenuss SARSA

A) Cocrosnaue;
b) [eiicTue.
B) Ilogkpennenue;

5 mun. 3adanue omxpviMo2o Muna ¢ pa3eepHymviM Omeemom

Wuctpykuus: [IpounTaiiTe TEKCT U 3aNMIIATE pa3BEPHYTHI 000CHOBAHHBIN OTBET
WIM HAIMIIUTE MPOIYLIEHHOE CJIOBO/CIOBOCOUETAHNE

22

— 3TO MPOLIECC, IPU KOTOPOM KOMITBIOTEPHI MOT'YT YUUThCS 0€3 SBHOTO
MIPOTrpaMMHUPOBAHUS

23

— AJIT'OPUTM MAIIMHHOTO O6y‘leHI/IH, KOTOpBIﬁ HaXOIUT I'pyIbl MOXOKUX 00BEKTOB
B JaHHBIX

24

Jloructrueckas perpeccus, MeToa OIMOPHBIX BekTOpoB (SVM), HauBHBIA OaliecoBckuid
KJaccu(UKaTOp U Ip. — ATO MOJETH MAITUHHOTO O0yUYEeHHUS ISl pEIICHHST 3a1a49r

25

— SABJICHUEC, KOr'Jla MOACJIb CIIMIIKOM TOYHO IMOACTPauvBacTCAd IOA TPECHUPOBOYHBLIC
JIaHHBIE, YTO MPUBOJMT K THIOXOH 0000IIato1Iel CIOCOOHOCTH.

26

OyHKIUA — 9T0 (QYHKIUS, UCTONb3yeMasi B HEMPOHHBIX CETSAX JJIS ONpEJeIICHUS
3HAYEHMsI BBIXOAHOTO CUTHAJIa HEHPOHOB

27

Ha3bIBaIOT () (HEKT MPOTUBOIOIOKHEIH MEpe0O0yIeHUIO,
KOT/Ia MOJIEITh CIIUIIKOM POCTa, YTOOBI ONHCATh CTPYKTYPY JAQHHBIX.

[pumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-if THmIL. 3aIIaHI/Ie KOMGI/IHI/IpoBaHHOI‘O THIIA C BLI60pOM OIHOTO BEPHOTO OTBETA U3 YETLIPEX NPEAIOKECHHBIX U

000CHOBaHHEM BBIOOpA CUUTACTCS BEPHBIM, €CIIM IPABUIILHO yKa3aHa [u(pa v MPUBEICHBI KOHKPETHBIE apI'yMEHTHI,
HCIOJIb3yeMbIe TIPH BHIOOPE OTBETA.

[TonHOE coBmasieHHe ¢ BEPHBIM OTBETOM — | Gait.
HesepHslii oTBeT itk ero orcyrcTBre — 0 6asioB.

2-ii THIL 3al[aHI/Ie KOM6PIHPIpOBaHHOFO THIIA C BI)I60p0M HECKOJIbKUX BAPUAHTOB OTBETA U3 NPEAJIOKECHHBIX U

Pa3BEPHYTHIM 000CHOBaHHEM B},160pa CUYHUTACTCA BEPHBIM, €CJIM IPABUJIbHO YKa3aHbIL III/I(i)pLI 1 IPUBEACHBI KOHKPETHBIC
ApPryMEHTBI, HCITOJIb3YEMBIC IIPU BLI60pe OTBCTOB.

ITosiHOE COBIIaIeHUE C BEPHBIM OTBETOM — | Oas.
Ecnu nomymieHs! omMOKY MM OTBET OTCYTCTBYeT — 0 6aioB.
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3-it THN. 3ajaHue 3aKpHITOTO THIIA HA YCTAHOBJIIEHHE COOTBETCTBHS CUMTACTCSI BEPHBIM, €CIIH YCTAaHOBJICHEI BCE
COOTBETCTBHUS (ITO3ULUH U3 OJJHOTO CTOJIOIa BEPHO CONOCTABIIEHBI C MO3ULUSAMHU APYTOro CTONOIA).

[TonHoe coBnaneHue ¢ BEpHbIM OTBETOM — 1 Oat.

HesepHslit oTBeT My ero orcyrcTBue — 0 6amios.

4-ii THN. 3axaHue 3aKPBHITOTO THIA HA YCTAaHOBJICHUE MOCIIEJOBATEILHOCTH CUUTAETCSI BEPHBIM, €CITH MPaBUILHO
yKa3aHa BCS IOCIIe0BaTEIbHOCTD U P.

[MonHoe coBnaneHne ¢ BEpHbIM OTBETOM — | Oat.

Ecnn momymmieHs! ommOKy MM OTBET OTCYTCTBYeET — O GayuioB.

5-it THN. 3aaHNe OTKPHITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUHUTACTCSI BEPHBIM, €CJIN OTBET COBIIAJIACT C ATAIOHHBIM
0 COACPIKAHUIO U TTOJTHOTE.

[IpaBuiIBHBII OTBET 3a 3aJaHUE OLIEHUBAETCS B 3 Oaa.

Ecnu nomyieHa ofHa omuOKa\HETOUHOCTB\OTBET NPABHIIBHBIN, HO HE MONHbINA — 1 Gaiu.

Ecnu nonymeno 6onee 1 ommOKH\0TBET HEMPABUIIBHBIH\OTBET OTCYTCTBYET — 0 GAILIOB.

10.4. MeTtoau4veckre MaTepHalibl, ONPEICISIONINE IPOLEAYPhl OICHUBAHUS YpPOBHS
OCBOGHHUS JHUCLUUIUIMHBI, COJAEpKAaTca B JIOKaJbHBIX HOpMaTuUBHBIX akTax [YAIL
pPErIaMeHTUPYIOUTUX TOPSAIOK U MPOLEAYPY MPOBEACHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U
MPOMEXKYTOUYHOM arTecTauuu acnupantoB ['YAIL

11. MeTtoauueckue YKa3aHus I ACIIUPAHTOB IO OCBOCHUTO JUCHHUIIIIMHBI

11.1. Metoauueckue yKa3aHus JUIsl ACIUPAHTOB [0 OCBOCHHIO JIEKIIMOHHOTO MaTepHarna.

OcHOBHOE Ha3zHauYeHUE JICKIIMOHHOTO MaTepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE U3NIoKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalbHbIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAY4YHOTO IIO3HAHHWS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JEKIUsl BBIIOIHIET METOAOJOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaIMOHHYIO (QyHKIUU. JIeKus pacKkpbpiBaeT MOHATHIHBIN anmapat
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MTOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCHHUIUIMHAMU.

[1naHupyeMble pe3yJbTaThl P OCBOCHUH ACTIMPAHTAMU JEKIIMOHHOIO MaTepraa;

— TMOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OIpEEIsAeTCs UENEBOM YCTAHOBKOM K KaX0M KOHKPETHOM TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEToaBaTeseMm;

— pasBuTHE TPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETYy U
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TMOJIydYeHUE 3HAHUUW O COBPEMEHHOM YPOBHE DPa3BUTHs HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— Hay4MThCS METOJMYECKU 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM  BBIBOJAAM, TOBTOPSATh HX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHIA.

JIeKUMOHHBIA MaTepuall MOXET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOT0 MaTepuana TMpU TPOBEACHHH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX IPUMEHEHHSI OT/ICTBHBIX TEMATHK IO TUCIUTUIHHE.

CTpyKTypa NpeiocTaBieHus JEKIIMOHHOTO MaTepraia:

Jlekuusa coctoUT U3 TPEX OCHOBHBIX YaCTEW: BCTYIUTEIbHOM, OCHOBHOM U
3AKITOYUTEINBHOMN.

BerynurenbHas yacth onpenensieT Ha3BaHWE TEMBI, TUIAH U Lenb JieKiuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTH AYAUTOPHUIO. B ATON 4YaCTH JIEKIMHM HW3J1araercsi akTyajlbHOCTb,
OCHOBHAsl MJes, CBSA3b JAHHOW JIEKIIMU C MPEABIAYIIMMU 3aHATHSMU, €€ OCHOBHBIE BOIIPOCHI.
Brenenue 10mKHO OBITh KPATKUM U T1€JICHATTPABICHHBIM.
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B OCHOBHOI uacTH JEKIMM peanu3yercss HaydyHOe COJepKaHHWE TEeMbI, BCE IJIaBHBIC
Y3JIOBBIE BOIIPOCHI, TPOBOJIUTCSA BCS CHUCTEMa JOKA3aTelIbCTB C HCIIONB30BaHHWEM Hambosee
1enecoo0pa3HbIX METOIMYECKUX MPUEMOB. Kax bl yueOHbIM BOIIPOC 3aKaHYMBACTCS KPATKUMU
BBIBOJIAMH, JIOTHYECKH MOABOASIIMMH CTYJCHTOB K CIICIYIOLIEMY BOIIPOCY JIEKIIUH.

3aKIIIOYUTEIbHAS YaCTh UMEET LEIbI0 00001IaTh B KPaTKUX (OPMYIUPOBKAX OCHOBHBIC
UJIeH JICKIINH, JJOTHYECKH 3aBepiIast e€ Kak [eJI0OCTHOE TBOPCHHE.

OtnenbHbIE BUIBI JIGKIUH MOTYT UMETh CBOM OCOOCHHOCTH KakK MO COJCPKAHUIO, TaK U

0 CTPYKTYDE.

11.2. Meroauueckue ykKa3zaHUs Ui aCIMPAHTOB IO MPOXOXICHUIO CaMOCTOSITEIbHOMN
paboThI

B Xoze BBINONHEHUS CaMOCTOSTENLHOW paOOTHI, aCIUPAHT BBHINOIHAET PadOTy IO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpENoaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YYaCTHSI.

B mporecce BBINIONHEHHS CaMOCTOSTEIbHOW paboThl, y acmnupaHta (opMmupyeTcs
esecoo0pa3Hoe IIaHupOBaHUEe Paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMECHUS
Y HaBBIKM B YCBOGHMHM M CHUCTEMATH3allMU MPUOOPETAEMbIX 3HAHUI, 00ECICYMBACT BBHICOKUIN
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHsI, IOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoanyecKMMH MaTepHUaiaMu, HAPABIISIFOIIUME CaMOCTOSITEIIbHYIO0 pa0OTy aclupaHTa
SIBJISIFOTCSI:

—  y4eOHO-METOJIMYECKUN MaTepPHall 10 TUCIUILIHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcst
10 32049HOM (hopme 0OyUeHHS).

11.3. MeToau4eckue yKa3aHusl ISl aCIIUPAHTOB 1O MPOXOXICHUIO TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJb KadeCTBAa 3HAHUI
aCIIMpPaHTOB, OCYILIECTBISEMbII B TEUEHUE CEMECTpa C LEJIbI0 OLICHUBAHUA XOJa OCBOCHUS
JACIIUTIIUHBI.

Kontponb kauecTBa 3HaHHI MPOBOAUTCS B (JOpME UHIUBUIYATLHOTO cOOECeI0OBaHUS TIO

MaTepualy OTAEIbHBIX pa3/elloB AUCLUIUIMHBL, & TAaKKE MPOBEPKU OTYETOB O BBINOJHEHUU
VHJVBHTYAJIbHBIX 3aJJaHUM.

Pe3ynprarhl TEKymero KOHTpOJIS MOI'YT YYUTBHIBATHCSA MPU IIPOBEIACHUH IIPOMEKYTOUHOMN
aTTeCTalUu.

11.4. Metoauueckue yka3zaHUs [JIs aBIHPAHTOB MO MPOXOKICHHUIO MPOMEKYTOUYHOMN
arrecranguu.

HpOMe}KYTO‘-IHaSI arrecragus ACIIMPaHTOB npeaycmarpuBacT OLICHHUBAHUC
MPOMEIKYTOUYHBIX U OKOHYATCIIbHBIX PE3YJIbTATOB O6yq€HI/I$I 10 AUCHUIIJIINHE. Omna IIpOBOAUTCA B
dbopme sK3aMeHa.

Dk3aMeH — (Qopma OIEHKH 3HAHWN, TONYyYEHHBIX aCHUpPaHTAMHU B MpPOIECCe M3YyUCHUS
Bcel JUCHUIIJIMHBI UJIN €€ 4aCTHU, HAaBbBIKOB CaMOCTOSITEIbHOMN pa6OTBI, cnocoO0HOCTH IMPUMCHATH
UX JUIsl pEelIeHUs TMPaKTUYEeCKHX 3a7ad. JK3aMeH, KakK TMPaBHIIO, MPOBOAHUTCS B MEPHOJ
IK3aMEHAIIMOHHON CECCHMU ¥ 3aBEpIIaeTCsl aTTECTAIlMOHHON OIEHKOH «OTIMYHOY», «XOPOIIO»,
«YIOBIETBOPUTENHHOY, «HEYIOBIECTBOPUTEIHHO.

Kanmunarckuii sx3aMeH - (opma OICHKH CTEICHH IOJTOTOBJICHHOCTH COWCKATENS
YUEHOW CTEeNeHM KaHAWJaTa HAyK K TMPOBENCHUI0 HAYYHBIX HCCIEAOBAHUN MO KOHKPETHOMU
Hay‘-IHOI\/’I CIICHUAJIBHOCTU W OTpacC/Ii HAYKH, I10 KOTOpOﬁ IIOATr0TAaBJIMUBACTCA UJIN IMOATOTOBJIICHA
JUCCepTaIus
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Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy TUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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