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AHHOTaNINA

JuctuiuimHa «MamuHHOe o0ydeHHe M aHalIMu3 JIaHHBIX» BXOIHUT B 00pa30oBaTEIbHYIO
IpOrpaMMy BBICHIET0 00pa30BaHMs — IPOrpaMMy MarucTpaTyphl [0 HANIPABIECHUIO OArOTOBKH/
cnenuanbHocT 15.04.06 «MexarpoHuka 1 poOOTOTEXHHMKa» HallpaBleHHOCTH «KoMibloTepHbIe
TEXHOJIOTUM YIPABICHUS B MEXaTPOHMKE M pOOOTOTEXHHKE». JIMCLUUIUIMHA peanu3yercs
Kadeapoii «Ne32».

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOLUIMX KOMIIETEHIIUH:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaliu3 MPOOJEMHBIX CHUTYyalluil Ha
OCHOBE CUCTEMHOTI0 [T0JIX0/]a, BEIpabaThIBaTh CTPATErHIO IEHCTBUI»

OIIK-11 «CmocobeH opraHu30BbIBaTh pa3pabOTKy W MPHUMEHEHHE aJTrOpUTMOB H
COBPEMEHHBIX LU(PPOBBIX MPOrPaMMHBIX METOJOB PAcueTOB U IMPOCKTUPOBAHMS OTIEIbHBIX
YCTPOMCTB M MOJCHUCTEM MEXATPOHHBIX M POOOTOTEXHUYECKUX CHUCTEM C HCIIOJIB30BAHUEM
CTAaHJAPTHBIX UCIOJIHMUTENBHBIX M  YINPaBIAIOLIMX  YCTPOMCTB, CpEACTB  aBTOMATHKH,
M3MEPUTENIBHON M BBIUMCIUTEIBHOM TEXHUKH B COOTBETCTBUM C TEXHHUYECKUM 3aJlaHUEM,
pa3pabaTbiBaTh HUPPOBBIE AITOPUTMBI U IPOIPAMMBbI YIIPABICHHUSI POOOTOTEXHUYECKUX CUCTEM»

[IK-1 «CnocobOeH aHamu3MpoBaTh HOBBIE HANpPaBICHHUS WCCIEIOBaHUN B 001acTH
MEXaTPOHUKH U POOOTOTEXHUKI

[IK-3 «CrnocoOHOCTh OpraHM30BaTh U BBIIOJHATH pPabOThl MO MPOEKTHUPOBAHUIO U
KOHCTPYUPOBAHHUIO POOOTOTEXHUYECKHX CHCTEM)

CopepxaHue NUCUUIUIMHBI OXBAaThIBAET KPYI BOINPOCOB, CBS3aHHBIX C MPUMEHEHHEM
METOI0B MAIIIMHHOTO OOY4YeHHs M MHTEUICKTYalbHOTO aHajiu3a JaHHbIX IPH pPELICHUU
NPUKJIAJIHBIX 33/1a4 B 00JaCTH MEXAaTPOHUKH U POOOTOTEXHHKH.

[IpenonaBanre OUCHMIUIMHBI IpelycMaTpuBaeT cleayrolmue (opMbel oOpraHu3anuu
yueOHOro npoiiecca: JEKIUH, TPAKTUUYECKUE 3aHATHI, CAaMOCTOsATENbHAsI paboTa 00y4aroIerocs,
KypCOBOE MPOEKTUPOBAHUE.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyA0EeMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTaBISACT S5 3aueTHBIX enuHuIl, 180
4acoB.

S3pIK 00yueHus 0 JUCHMILTUHE KPYCCKUIY.



1. IlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenplo mpenojaBaHusl AMCLUIUIMHBI SBJSIETCS O3HAKOMIIGHHME CTYAEHTOB C IPHHLUIIAMH,
METOJaMU U MHCTPYMEHTAIBHBIMU CPEICTBAMH MAIIMHHOTO OOydeHHs, KaK OJHOTO M3 CaMBIX
HOMYJSPHBIX M TNPOIYKTUBHBIX HAIPaBICHUH MCKYCCTBEHHOIO MHTEJUIEKTa, CBS3aHHOIO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOyYalOMIMXCsl AITOPUTMOB, W3BJICKAIOIIMX 3HAHUS U3
naHHbIX. OOydarouiyecs IOJDKHBI U3yYUTh OCOOCHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4YeHHs, TIOJTYYUTh HEOOXOIUMBIC HABBIKH JUIS MPUMEHEHHS CHUCTEM MAIIMHHOTO O0y4eHUs
IpU PELIeHUH 3a/a4 KiacCU(UKaLUU, perpeccuu, KiacTepus3aluu, acCOLMAlK, YMEHbIICHUS]
pa3sMepHOCTH.

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

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

B pe3ynbrare M3ydeHus AUCUUILUIMHBI O0YYarOLUIiCs NOJDKEH 00J1alaTh CIIeayrOIUMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kox u
Kareropus (rpymnna) Koxa u HanMeHoBaHMe HHANKATOPA
HAaUMEHOBAaHUE
KOMIIETEHIIUU JIOCTUKEHHS] KOMIIETEHIIUU
KOMIIETCHIINH
YK-1 Cnocoben
OCYIIECTBIISATh
kputnueckuii ananu3 | YK-1.3.2 3Hath undpossie pecypcsl,
IPOOJIEMHBIX MHCTPYMEHTBI U CEPBUCHI, BKIIIOYast
VYHuBepcaiabHbie p o PyM p ’
CUTyallMil HA OCHOBE | MHTEJUIEKTyalIbHBIE, JUIS PEeIleHUs
KOMIIETEHIIUU .
CHUCTEMHOTO 3a1a4/mpobem npoheccHoHaIbHON
MOJIX0/1a, JeSITeIbHOCTH
BbIpa0aThIBaTh
CTpaTEruIo NEUCTBUI
OIIK-11 Cnocoben
OpraHU30BBIBATH
pa3paboTKy U
IIPUMEHEHNE
AITOPUTMOB U
COBPEMEHHBIX
U(PPOBBIX
wap OIIK-11.3.2 3HaTh MeTOABI pa3pabOTKH
MIPOTPaMMHBIX
ITOPUTMOB U IIPOTPAMMHOI0 00ecrieueHus
METOJIOB pacyeTOB U
B PaMKaX CUCTEM MCKYCCTBEHHOTO
IIPOEKTUPOBAHHUS
O6menpodeccuoHanbHbIE | OTAETBHBIX uHTesUIeRTa
P . OIIK-11.VY.2 ymeTs maHupoBaTh MpoOLECC
KOMIIETEHIINH YCTPOWCTB H
MOJIETTUPOBAHUS U BBIYUCIUTEIHHOTO
MOJICUCTEM
9KCIIEPUMEHTA, B TOM YHCIIE C
MEXaTPOHHBIX U .
MIPUMEHEHHEM TE€XHOJIOTHI HCKYCCTBEHHOTO
POOOTOTEXHHYECKUX
MHTEIUIeKTa
CHUCTEM C
HCIIOJIb30BaHHEM
CTaHJapPTHBIX
HCIIOJTHUTENbHBIX U
YIPaBISIONINX
YCTPOMCTB, CPEJICTB
ABTOMATHUKH,




U3MEPUTEIILHON U
BBIYMCIIUTEIIbHON
TEXHUKH B
COOTBETCTBUH C
TEXHUYECKUM
3aJlaHuEM,
pa3zpabaThIBaTh
nudpoBbie
ITOPUTMBI U
MIPOrpPaMMBbI
YIPaBJICHUS
POOOTOTEXHUYECKUX
CUCTEM

[1K-1 Criocoben
AHATU3UPOBATH
HOBBIC HAIPABJICHUS

[1IK-1.B.2 BnageeT HaBbIKaMU pelICHUS
podeCCHOHANIBHBIX 3aJ1a4 MPEIUKTUBHOTO

[Ipodeccuonanbubie N Y QHAJTUTHYECKOTO THIA C IPUMEHEHHEM
HCCJIEIOBaHUN B .
KOMIIETEHIIUH 0OACTH TEXHOJIOTHI UCKYCCTBEHHOTO UHTEIICKTa U
OOJIBIIINX TAHHBIX B 00JACTH MEXaTPOHUKH
MEXaTPOHUKHU U
U POOOTOTEXHUKH
POOOTOTEXHHUKHU
[1K-3.3.2 3HaeT MeTObI pacyeTa
IKOHOMUYECKOH 3 (HEKTUBHOCTH
BHEJIPEHUS CPEJICTB AaBTOMATU3ALNH U
[1K-3 CriocobHOCTE MEXaHM3alM1 TPOU3BOJICTBEHHBIX
OpraHU30BaTh U MPOIIECCOB, B TOM YHCJIE C UCIIOJIb30BAaHUEM
BBITIOJIHATH PaOOTHI TEXHOJIOTHI HCKYCCTBEHHOTO MHTEIIIEKTa
[TpodeccuonanbHble
KOMIIETEHIIHH no npoektupoBanuto | [1K-3.Y.4 ymeer npoBOAUTH TEXHUKO-
Y KOHCTPYMPOBAHHUIO | SKOHOMHYECKOe 00OCHOBaHUE
poboTorexHndeckux | 3¢pPeKTHBHOCTH BHEIPEHUS CPEACTB
CHCTEM aBTOMAaTH3allMM U MEXaHU3aluU

MMPOU3BOJACTBCHHBIX ITPOICCCOB, B TOM
YHCJIE C UCMOJIb30BaHUEM TEXHOIOTHI
HNCKYCCTBCHHOI'O MHTCJIJICKTA

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuumnimHa MoxXeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS

IMpU U3YUCHUU CIICAYIOINX JUCIHUIIIINH:

— «MaremaTuyecKkue METOIbl U MOJENHN B HAYYHBIX HCCIIEIOBAHUAX Y,

— «HelipoHHbBIE CETH U HEUPOKOHTPOIIEPHD.

3HaHUs, TOJYyYEHHbIE NPH HU3YyYEHUHM Marepuana JaHHOM JMCLUMIUIMHBIL, MUMEIT Kak
CaMOCTOATEJIbHOE 3HAYEHHUE, TAK U MOTYT UCIIOJIb30BATHCS IPU U3YYEHUH IPYTUX TUCIUIIINH:

— «MeTomoJIoTHS THHOBAITMOHHON JIEATEIILHOCTHY,

— «OcHOBBI TeOpHUH yIipaBiieHUust MyibTUareHTHeIMU PTCy.

3. OO0BEM | TPYJOEMKOCTh JUCIUILTAHBI

JlanHple 00 00ImeM 00beMe MMCIUILINHEL,

TPYAOCMKOCTH OTACJIBHBIX BHIOB yqe6H0171

paboThI 10 TUCHUILINHE (M paclpesieleHue 3TOH TPYA0EMKOCTH 110 CEMECTpaM) IPEeACTaBICHbI B

Tabaure 2.

Ta6muma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIINHBI

Bun yueGHO# paboTh

TpynoemMkocTs 1o
ceMecTpam

Bcero




Ne3

1 2 3
Oowan mpyooemKkocmp OuCyuUnIUHbLL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020MOo6KuU 17 17
AyoumopHhusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus (113),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac)
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmosmenvnasn paboma, Bcero (4ac) 93 93
Buo npomescymounoit ammecmayuu:. 3ayer,
mubd. 3ager, sk3amen (3auer, dudd. 3au, OK3. OK3.

Dk3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOSMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BHJIAM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUUILTUHBL, UX TPYAOEMKOCTh

Pa3genpl, TEMBI IUCIIMILINHBL Hexin | 113 (C3) P KII CPC
’ (dac) (dac) (qac) (dac) (dac)
Cemectp 3

Paznen 1. 5 9 10
OCHOBHBIE OHATHS] MALIMHHOTO O0yUYEHHUSI
Paznen 2. 5 9 10
OCHOBHBIE MOJIESTH MALTMHHOTO 00YyUEHHsL.
Paznen 3. 6 6 30
Peanu3anius anropuTMOB MAalIMHHOTO O0YYEHHSI.
Paznen 4.
[IpenoOpaboTka 1aHHBIX B 33Jja4aX MAITUHHOTO 4 4 23
o0yueHusl.
Paznen 5.
OnTumu3zanus NOTOKOB ONlEpalvi IPHU MOMOIIU 3 3 20
KOHBEHEPOB.
Beinonnenue kypcoBoit paboThl 17

Hroro B cemectpe: 17 17 17 93

Hroro 17 17 0 17 93
[IpakTryeckass TOATOTOBKA 3aKIIOYAaeTCS B  HEMOCPEICTBEHHOM  BBITOJHEHUH

Oo0y4aroIMMHUCST  OIpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei

po(heCCHOHATBHOMN eITeTbHOCTBIO.




4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — Coneprkanue pa3aesioB U TeM JEKIMOHHOIO UK

Howmep

Ha3Banue u conepxaHue pa3eiioB U TeM JCKIIMOHHBIX 3aHATUH
pasnena

1 OcHOBHbBIE OHATHS MAIIIMHHOTO 00y4YeHHs

[Mpeamer nucuMIUIMHEL U ee 3anaun. CTPYKTypa U coAepkaHue AUCHUILTHHEL. B3anMocBs3b
M3y4aeMOoH JUCUUILTUHEI C APYTHMHU TUCIMIUIMHAMH y4eOHOTO TaHa. XapaKTepHCTHKa
OCHOBHOM U JOIMOJHUTEIBHOUN IUTEPATYPhI

O01mas xapakTepruCTHKa METOIOB M Pa3JIesiOB, BXOIAIINX B MPEAMETHYIO 00JIaCTh —
MaimHHOe o0yuenne. O0IacTb MPUMEHEHUS U 33/1a4H, PelIacMble TEXHOIOTHSIMU
MAIIMHHOTO 00yUYeHHs, OCHOBHBIE MOHATHS 1 0003HaYeHUs1. OCHOBHBIE OMOIMOTEKH S3bIKa
Python mmst paboThI ¢ TaHHBIMHU.

Tpu BuIa MaTMHHOTO O0YYEHHUS:

— obyuenue ¢ yuureneMm. OCHOBHBIC pelraeMbie 3anaun. O01acTh NPUMEHEHMSL.
[Iporao3upoBaHre METOK KJIacCOB B 3ajauax kinaccudukanuu. [IporaosupoBanne 3HaueHUI
HEIPEPHIBHOM 1I€JIEBOM EPEMEHHONM HA OCHOBE PErPECCUOHHOTO aHAJIN3A;

— oOyuenue c noakperieHneM. OCHOBHBIE pemaemMbie 3aaa4u. O01acTH MpUMEHEHUS!.
OcHOBHBIE MOZIETH O0YYCHUS C OAKPEIUICHUEM;

— obOyuenwne 0e3 yunrens. OcCHOBHBIE perraeMble 3amaun. O0nactu mpuMeHneHus. Pabora
C HEMapKUPOBAaHHBIMH JJaHHBIMH — KJIACTEPHBIN aHanu3. OOHApYKEHHE CKPBITBIX CTPYKTYP
B JJAHHBIX U HepapXxuu KiacTepoB. CHIKEHUE Pa3MEPHOCTH IS «CKATHS JaHHBIXY.
BrisiBneHne acCOUMAaTUBHBIX CBS3EH.

2 OcHoBHBIE MO/JI€JTH MAIIIHHHOTO 00YY€eHUSs.

OCHOBHBIE 3Tarbl MAIIMHHOTO O0YYCHHS, X HA3HAYCHUE U OCHOBHBIC OCOOCHHOCTH:

— TIpeABapuUTENbHAS 00pabOTKa JAaHHBIX B CUCTEMAaxX MAITUHHOTO OOyUYEHHUS.
Haznauenne. OcHOBHBIE OCOOCHHOCTH;

— atan «O0y4eHne» B CHCTeMaxX MaIlMHHOTo o0yueHus. [IpuHIUIBI popMUpoBaHHUs
TPEHUPOBOYHOTO HAOOpa NaHHBIX. Mcroap30BaHe EpEeKPECTHON MPOBEPKH.
I'mnepnapamerpuyeckas ontuMuzaius. OCHOBHbIE METPUKH KaueCTBa MAITMHHOTO
00yJeHMS;

— 3Tam OLEHKU 0000IIaroIIel CIIOCOOHOCTH B CHCTEMaX MAIlTHHHOTO 00YYCeHUSI.
[Mousttust TogHOCTH (Precision) u BepHocTH (aCCUracy) GpyHKIHOHUPOBAHHS MOJICIICH.

OcoOeHHOCTH  BbIOOpa ONTUMAbHOH MOJENM MAIIMHHOTO OOy4eHus. TumoBas
3aBHCUMOCTh MEXJIY CIIOKHOCTBIO MOJICTH MAIIHHHOTO OOYYeHHUs] W OILEHKOW e
¢ dekTuBHOCTH. THMOBAas 3aBUCHMMOCTh OIECHKH 3(PQPEKTHBHOCTH MOJENIeHl MAaIWHHOTO
00ydeHus oT pazMepa o0yJaromeit ociIe0BaTeIbHOCTH.

®dopmaibHas MOCTAaHOBKA 3314 MAIIMHHOTO 00yUYeHHS

3 Peanuzanusi aropuTMOB MAILIMHHOTO 00y4YeHMS.

Moaymu NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue u GyHKIMK OMOJIOTHYECKOTO HelipoHa. Peanmzanms neprentpona Ha Python ¢
ucnosnb3oBanueM scikit-learn. TpeHupoBka nepcentpona.

Anantusselil nuHeitHbI HelipoH (ADALINE). Tpernposka ADALINE metonamu
MAKETHOTO M CTOXaCTUYECKOT0 TPaIMEHTHOTO CIycKa. JlnHaMudeckoe o0ydeHue.

Mopens TorucTHYECKON perpeccuu. TpeHUpOBKa JIOTHCTUYECKOH PErpecCUOHHOM
mopenu B scikit-learn. Pemenue npodiaeMsl epeoOydeHus Ipyu MOMOIIY PeTyIIsIpU3aLiH.

Meton onopHbIX BekTopoB (SVM). Kitaccudukaius ¢ MaKCHMaIEHBIM 3a30POM H €
MSITKHM 3a30poM Ha ocHoBe SV M. Pemienne HenmMHEHHBIX 3a7a4 siaepHbIM MeTogoM SVM.

Mojenu MalmMHHOTO 00Yy4eHHsI Ha OCHOBE JiepeBheB pemeHnid. OObsICHEHHE pe3yIbTaToB
oOyuenus. CiryuaiiHbIH Jec.

Mo/tenib MalIMHHOTO 00y4EHUs HA OCHOBE K OmmKaMImMx coceei.




Hawusnsrii baitecoBckuii kiaccudukartop.
KomMro3uiiuu aaropuTMOB MalllMHHOTO 00y4eHus (aHcaMOieBoe o0y4enue). KomureT
OOJBIIMHCTBA, OATTHHT, OYCTUHT, CTCKKHHT.

BaXXHOCTH ITPU3HAKOB.

IIpenodpadoTka TaHHBIX B 32/1a4aX MAIIMHHOTO 00y4YeHusl.
Pemenne mpoOileMbl MPOMYIIEHHBIX JaHHBIX. (OO0paboTka KaTeropuaNbHBIX JAaHHBIX.
Pa3OuBka HaOopa JaHHBIX HAa TPEHUPOBOYHOE W TECTOBOE IOJAMHOXECTBA. [IpuBeneHue
MPU3HAKOB K OJWHAKOBOW Imkayne. OTOOp coaepikaTeNbHBIX Mpu3HaKoB. OmpenencHue

CikaTue TaHHBIX ITyTEM CHIDKEHUS pasMepHOCTH. CHIDKEHIE Pa3MEPHOCTH 0€3 YUHUTEs
Ha OCHOBE aHAJIM3a INIABHBIX KOMIOHEHT. CKaTHe JaHHBIX C YIUTEICM IyTeM JTHHEHHOTO
JUCKPUMHHAHTHOTO aHaiu3a. SIepHbIil METO]] aHAITN3a TITABHBIX KOMIIOHEHT JIJIS
HEJTMHEHHBIX OTOOpaKEHUH.

OnTuMu3anus NOTOKOB ONepaluii Npy NOMOIIM KOHBeilepoB. ToHKas HACTpPOHKa
MAaIIMHHO-00y9aeMbIX MOJIENIEH METOIOM CETOYHOTO TTOHCKA.
TpeHnpoBKa NCKYCCTBEHHBIX HEMPOHHBIX CETEH IS PAcIlO3HABAHUS H300paKEHHN.
OcHOBHBIE TCHACHIUU Pa3BUTUA TEeXHOJIOTUH MAllIMHHOT'O O6y‘-I€HI/I$I

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJIO0EMKOCTb

Ne
/o

TeMbl MpakTUYECKUX
3aHATUN

Dopmsbl
MPAKTUYECKUX
3aHATHN

TpynoemMkocTs,
(gac)

N3 Hux
IIPAaKTUYECKON
MOJATOTOBKH,
(gac)

No
paznerna
TIACIIAII

JIAHBI

Cemectp 3

PazpaboTka monenu
JIMHENHOTO aJalITUBHOIO
HeiipoHa (ADALINE) na
OCHOBe 0a30BOro KJjiacca
nepcenTpoHa

rpyInIoBas

2

Knaccugukanus Ha ocHOBe
NIEPCENTPOHHON MOJIENH C
MCII0JIb30BaHUEM
oubmmoreku Scikit-learn

rpymnIoBast

2,3

Knaccudukanust Ha ocHOBE
MOJIEJIH JIOTUCTUIECKON
perpeccuu ¢
HCIIOJIb30BaHUEM
oubmmoreku Scikit-learn

rpyInIoBas

Knaccugukamus meromgom
OTIOPHBIX BEKTOPOB C
HCIIOJIb30BaHUEM
ouomumorexu Scikit-learn

rpymIoBast

2-5

Knaccugukarus muHeiHo
pa3zenuMbIX 00BEKTOB (TpHU
IIPU3HAKA, YETBIPE Kiacca)
C UCIOJIb30BaHUEM
oubmmoreku Scikit-learn

rpymIoBast

2-5




6 | Knaccudukarus TuHeHO IpyHIoBast 3 3 2-5
HEepa3JIeIMMbIX 0OBEKTOB C
HCIIOJIb30BaHHEM
ouoimorexu Scikit-learn

Bcero 17 17

4.4. JlabopatopHble 3aHATUS
Tembl 1ab0OpaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEIEHBI B TabiuIe 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

U3 Hux No
Ne TpymoeMKOCTh, | MPaKTUYECKOM | pa3jena
HaunmenoBanne 1abopatopHbIX padboT Py - | TP p
/o (gac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOW PabOTHI

Lenb KypcoBoit paboTHI:

YacoB MpakTUYECKOM MOATOTOBKHU:

[IpumepHbIe TeMBI 3a/1aHUK HA KypcOBYIO paboTy mpuBeaeHsl B paznaene 10 PIT/I.

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Buner caMmocTosTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabauna 7 — Busbl caMmocToATebHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHOl paboThl
qac qac
1 2 3
M3yueHne TeOpeTHIecKoro Marepuasia
40 40
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Jomamnee 3amganue (13)
KontposbHble pabotsl 3a04HUKOB (KP3)
IToaroToBka K MpOMEKYTOYHOU 23 23
arrectanuu (I1A)
Bcero: 93 93

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00yJaromuxcs yKa3aHbl B
. 7-11.




6. IlepedeHb Me4aTHHIX M AIEKTPOHHBIX Y4EOHBIX U3TaHUH
[lepeueHb nevaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3/IaHUH MpHUBeeH B Tadaule 8.
Ta6muma 8— [lepedeHp MevyaTHHIX M JIEKTPOHHBIX Y4eOHBIX M3AAHUM

Komuectso
IK3e OB B
[lngp/ bubnuorpadudeckas ccpuika 614%1(@
URL agpec
(KpoMe 3IIEKTPOHHBIX
IK3EMILUTSIPOB)
YK Pamka, C. Mamunnoe odydenue ¢ PyTorch u Scikit-
004.43 Learn: I1ep. ¢ aarn. / C. Pamka, FO. JTro, B. Mupmkanum.
— Acrana: ®onuanr, 2024. — 688 c.
YK Pamka Cebacrbsin, Mupmkanuan Baxua. Python u
681.3.07 MalIMHHOE 00yYeHHE: MAIIMHHOE U TITyOOKOe 00yUueHue ¢
ucnonb3oBanuem Python, scikit-learn u TensorFlow 2, 3-e
u3a. Ilep. ¢ anrn. — CII6.: «/InanekTukay, 2020. — 848 c.
YK Inac Bangep Haxeiik. Python ans cinoxHbIX 3amay:
004.43 HayKa O JIaHHbIX. 2-€¢ MeXayHap. u3f. — Acrana: «CopuHT
137 Byk», 2024. — 592 .
YK: Kepoun Opeaben. [Ipukiagnoe ManmHHOE 00y4YEHUE C
681.3.07 nomolnpio Scikit-Learn, Keras u TensorFlow: xoxnenuuu,
WHCTPYMEHTBI M TEXHUKU JJIs1 CO3/IaHUS
MHTEJJIEKTYalbHBIX cucTeM, 2-e u3f.: Ilep. ¢ anrn.— CII6.:
000 «/Ilnanexktukay, 2020.—1040 c.
YK IMpocu3 k. [IpukianHoe MammHHOE 00YYICHUE U
004.438 MCKYCCTBEHHBIN MHTEJUIEKT /ISl MHKeHepoB: [lep. ¢ aHri.
— Acrana: AJIMCT, 2024. — 432 c.
ISBN Anapeac Mrwuiep, Capa I'Buno. Beenenune B mammHHOE
978-5- o0yduenue ¢ momoIso pPython. PykoBoacTBo st
9908910-8- CIEIHMAMCTOB 1O pabdoTte ¢ naHHbIMH. — M.: U]
! epnceran, 2017. — 393 ¢,
YK Qabon Kpuc. MammuHoe o0yyeHHe ¢ UCII0JIb30BaHUEM
681.3.07 Python. Coopnuk penenros: Ilep. ¢ anrn. — CI16.: BXB-
[TeTepOypr, 2019. — 384 c.: uin.
YK Jxomm Ilpatuk. MckycCTBEHHBINM HHTEIUIEKT C
681.3.07 npumepamu Ha Python.: [lep. ¢ anrn. - CI16.: OOO
"Muanektuka", 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. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
UH(OPMAaIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONW ceTu «HTepHeT», HEOOXOIMMBIX JJii OCBOCHHS TUCIUILIAHBI
npuBeJieH B Tabuie 9.




Tabmmma 9 -

[lepeueHp 3MEKTPOHHBIX 00pa30BATENbHBIX pECypcoB HHGOPMALMOHHO-

TEJICKOMMYHUKAMOHHOU ceTtu «HTepHeT»

URL anpec

HanmenoBaunue

https://proproprogs.ru/ml

Caiit «MammHHOEe 00y4eHue»

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

CTpaHuIla

[Tpodeccnonanbublii HHOOPMAITMOHHO-AHATUTHYECKUN
pecypc, MOCBSIICHHBIN MAIIMHHOMY O0y4YEHHUIO,
pacrno3HaBaHUIO 00Pa30B U MHTEIJIEKTYyaTbHOMY aHAIIU3Y
JTAHHBIX

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

CnpaBounuk 1o Python mns Data Science ot JIxeiika
Bannepllnaca:

http://archive.ics.uci.edu

Peno3uropuii mammmmanoro odyuenus Kanudopuuiickoro
yHuBepcutera B UpBaiine

http://python.org

Odunuansabiil caiiT sa3bika Python

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

Juctpudytus Python, npenxasnadeHHbIi 1is
KpyMHOMacIITabHoW 00paboTKU JaHHBIX, TPOTHO3HON
AQHAJUTHKH U HAYYHBIX BeIYHCICHUN Anaconda

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/t

HanmMmenoBanue

1 Anaconda3-2024.10-1-Windows-x86 64

2 Python 3.12 version

3 Spyder 5.5.1

8.2. [lepeuenn

MH(}OPMALIOHHO-CIIPABOYHBIX

CHUCTEM,UCITONIB3YEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIUILTUHE
[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
Tabimue 11.

Tabauna 11— Ilepeuenb HHGOPMAIITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue
1 Onnaiin-kaura «CrnpaBoYHUK 10 HayKe O JaHHbIX Pythony
https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JaTaceTsl 110 MaIIMHHOMY O0yYEHHIO
http://archive.ics.uci.edu/ml/datasets.php
9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS

O6pa3OBaTCJ'IBHOFO rnmponecca o JUCHUIIINHE, IMTPEACTABIICH B Ta6JII/II_1612.



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

Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynsTuMenuiiHas JEKIIMOHHAS ayIUTOPHUS b.M. 21-21
KommnbroTepHslii kinacc B.M. 31-04

10. Omnenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOMN aTTeCTAI[UN
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCTalluu

Buj npoMexxyTo4HOM aTTecTaniuu [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.
Boinonnenue kypcoBoii paboThl OKcrepTHas OLIEHKAa Ha OCHOBE TPeOOBaHUU K
COJICPKAHUIO KypCOBOI paboThI o
JUCLUILINHE.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUuMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOpPMHUPOBAHHOCTH KOMIETEHITHIH

O1eHKa KOMIIETEHINHT X .
5o ILHas LKA apaKTEepUCTHKA CPOPMUPOBAHHBIX KOMITCTCHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOHII MPOTPAMMHBII
MaTepHa;
— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

COTIUHOY — ONMUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU JIUTEPATypHI,

GATTCHON TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHIS;
— yMeJ0o 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHS;
— cBOOOJHO BIIAJICET CHCTEMON CITEIMAIM3HPOBAHHBIX IOHITHH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypHI;

(XOPOIIIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH; }
— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO

«3aUTEHO»
HaTPABIICHUS;
— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BIAJCCT CHCTEMOM CIIEIHAIM3UPOBAHHBIX TOHSITHH.
— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMUpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaATyPHI;

«Y/IOBJIETBOPUTEITHHOY .

GATTOHON — JIOMyCKaeT HeCYNEeCTBEHHBIC OMMMOKH M HETOYHOCTH; }
— WCTIBITBIBACT 3aTPYJHCHHUS B IMPAKTUYCCKOM TPUMEHECHUW 3HAHHMA
HATPaBIICHUS;
— ¢71a00 apryMEHTUPYET Hay4dHbIC MTOJ0KCHUS,




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— 3arpyaHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 0000IICHUH;
— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTH MPOrPaMMHOTO

MaTrepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTU  MpH
«HEYJIOBJICTBOPUTEIILHOY .
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHHUI.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bormpocs! myist 5x3amMena npecrapieHsl B Tadbauie 15.

Tabmuna 15 — Bonpocs! 1 sk3amMeHa

No
n/o

Ilepedyens BOIPOCOB ISl SK3aMeEHa

Kon
WHJIUKATOpa

1.

Haiite omnpenenenue noHATUIO «VcKyccTBeHHbIM uHTewekT. IloscHute
TepMuHbl  «CnaOblii  MCKYCCTBEHHBIM  MHTEIIEKT» U «CHIIbHBINA
UCKYCCTBEHHBIH UHTEJUIEKT». [lepeuncnute 0COOEHHOCTH
cnaboopMaln30BaHHBIX 3a/a4 KaK OCHOBHOW 00JacTH NPHUMEHEHUS
TEXHOJIOTUI HCKYCCTBEHHOrO HHTe/ulekTa. [IpuBenute mnpumepsl TaKUX
3aja4.

. Ilo KaKOMY INPU3HAKY MOKHO BbIACIWUTb HHTCIUICKTYAJIbHBIC 3aJa4du CpCAu

Ipyrux 3agad  oOpabotku  uHpopmaumu?  IlpuBegure  mpumepsl
UHTEJUIEKTYaJIbHBIX 3a/a4. [loscHuTe, 4TO Ha3bIBAlOT MHTEIUIEKTYaIbHBIMU
WH(POPMAIIMOHHBIMH TEXHOJIOTHSIMH.

. I[aﬁTe OIMPEACIICHUC TIOHATUIO «MarmHHoe O6yquHe>). C yeMm CBs3aHO

CBOICTBO 0OyueHus B Takux Moneisx? Ilepeuncinute oCHOBHbIE (PAKTOPHI,
BIMsIOIME Ha 3(QQPEKTUBHOCTh MCIOIB30BaHUS METOJOB MAIIMHHOTO
o0OydeHus, U 1aliTe UM KpaTKYI0 XapaKTEpPUCTHUKY.

[TpuBeauTe KiIacCU(pHUKALMIO CHCTEM MAIIMHHOTO OOYy4YeHHUs MO 00BEMY U
TUIy KOHTPOJS BO BpeMs OOYy4EHMs, B 3aBUCUMOCTH OT CIIOCOOHOCTH
o0yyaTbcs Ha OCHOBE IMOTOKA BXOASIIUX JAHHBIX, 110 CIIOCO0Y 0000IIeHUs
3HaHuM. JlaliTe KpaTKyr0 XapakTepUCTUKY IIEPEYMCIEHHBIM KJIaccaM
CUCTEM.

. [losicaute ocoOGeHHOCTH OOYYEHHsS C Y4YUTEJIeM KaKk BHJAa MAaIIUHHOTO

oOyuenus. [IpuBeguTe TOCTAaHOBKY 3aJayd OOYYEHHUS C YUUTENIEM.
[lepeuncnvre TUMBI 33729 OOYYEHHS C YUHTENIEM, B 3aBUCHMOCTH OT BHJIa
MHOXECTBAa  JIONYCTUMBIX  OTBeTOB. [loscHMTE, 4YTO  Ha3bIBAETCA
MPU3HAKOBBIM OMMCAHWEM OOBEKTAa U3 MHOXKECTBA MCCIIETYEMBIX OOBEKTOB.
Kaxkue Tunsl npu3HaKkoB CyIIECTBYIOT?

. HepeqnanTe OCHOBHBIC 3Tallbl PEIICHHUA 3aJa4Yi MAIIMHHOT O 06yqu1/1$[ C

YUYHUTCIICM. Ilosicaute COJACPKAaHNUC KAXKIOTO 3Talld.

YK-1.3.2

. Ilosicuure ocobeHHOCTH O0O0y4yeHHs] Oe3 yuuTens Kak BHUJA MAIIMHHOTO

oOyuenus. Ilepeunciure Hambosiee xapakTepHble 00JIACTH HCIOIb30BAHUS
oOyuenus 0e3 yuutensa. Kakue TUIBI 3a/1a4 pelIalOTCs METOAAMU O00yUeHUs

OIlIK-
11.3.2




6e3 yuutensa? JlaiiTe KpaTKyt0 XapaKTepUCTHKY 3TUM 3aadaM.

8. Ilosicnute 0coOeHHOCTH OOyUYEHHsI C TOAKPEIUICHHEM KaK BHJIa MAIIMHHOTO
oOyuenus. IlpuBeanuTe MOCTAHOBKY 3alayd OOYYEHHS C MOJIKPEIICHUEM.
Onummre cxemMy B3aUMOJCHCTBUSI areHTa CO CpPeJol Mpu peanu3aluu
oOyueHuss ¢ monkpersieHueM. [lepeuncnure XapakTepHble 00JacTH
MPUMEHEHUS 00Y4EHHUS C TIOJIKPEIUICHUEM.

9. TlosicHuTe 0COOEHHOCTH OIICHKHU KayecTBa paboThI Kinaccudukaropa. [louemy
ko3 urmeHt OIMOOYHBIX Kiaccuukanum u MPaBUIILHOCTh
KjJaccuuKkanuyu He Bcerga SBIAIOTCA d()()EKTUBHBIMU  ITOKA3aTeNIIMU
kadectBa Kkiaccubukamuu? Yrto Takoe Marpuina HerouyHocren? Kak
OTNIpPEeNIeIUTh TOYHOCTh M TOJHOTY KIACCU(HUKAIMHM C HCHOJIH30BAHUEM
MaTpullbl  HetoyHocTeil?  Kakue  ocoOeHHOcTHM — KiaccugukaTopa
XapaKTEpU3YIOT TOYHOCTh U MOJIHOTA?

10. Kak BBIIMIAOST  TUIIOBBIE  3aBUCUMOCTH  TOYHOCTH  OT  IOJIHOTHI
KJaccu(uKaluy, a TakkKe TOYHOCTH M TOJHOTHI OT TOpOra MPHHATHUS
pemenus? IlosicHuTe Takoe moBeneHUE AaHHBIX 3aBUcuUMocTel. [losicHute,
YTO TaKkoe «mepa F1», Kak oHa ONpenenseTcst ¥ A 4ero HCIOIb3YeTCsl.

11. Tlosicuute, KaK UCIIOJIB3YETCSl KpUBas paboyeil XapakTepUCTUKHU NMPUEMHUKA
(ROC) nmns ounenku kadectBa paboThl kiaccudukartopa. Ilpusenute
XapakTepHBId BUJA MJaHHOW KpuBOoW. Kak BBIISIIUT KpuBas paboueit
XapaKTepUCTUKU MPUEMHHKA MIPHU YUCTO cliydaiiHOU kinaccudukanuu? s
KaKUX [eNeld OOBIYHO HCIOJIB3YeTCs] M3MEpEHHE IUIOUIaau IO KPHUBOM
paboueii xapaktepuctuku npuémuuka (AUC)?

12. TlosicHuTe, Kak CTPOWTCS MAaTpUlla HETOYHOCTEH MpPH MHOTOKJIACCOBOM
knaccudukanuu. Kak MOXXHO OLEHUTh TOYHOCTb U MOJHOTY AJS KaXKI0TO
Kjlacca, a TaKXkKe pe3yJbTHPYIOUINEe 3HAYCHHUS TOYHOCTH W TOJHOTHI
KJIacCU(PUKALIHH.

13 TlosicauTe 0COOEHHOCTH OIIEHKH KadyecTBa pabOThI Mojieiel perpeccun. B
KaKHX CIIy4asiX OTJIAI0OT IpeanouTeHue kpurepuo kauectsa RMSE, a B
KaKuX ciydasx kputeputo MAE?

OIIK-
11.y.2

14. B 4ém cocTtouT CcBOMCTBO 000O0mIarONIe CIOCOOHOCTH MOJENN MAIlMHHOTO
oOyuenus. Kakue mnpuémbl HCMONB3YIOTCS JUII TEOPETUYECKOH U
AMIMPUYECKON OIIEHKH 00001IatoIIei crnocoOHOCTH.

15. Ha3oBuTe OCHOBHBIE€ TPUYMHBI BO3HMKHOBEHHUS IEpeoOyueHus U
HE1000Yy4YeHHUsl B MOJIeNAX MalIMHHOro oOyueHus. [lepeurcinure ocCHOBHBIE
CrocoObl MUHUMH3AIUH 1epeo0yUeHusl.

16. TlosicHuTe MOHATHUS CMEIIEHUs, AUCHEPCUH U HEYCTPaHUMOW MOTPEIIHOCTU
KaKk TpEX COCTABJISIOMIMX OIMMUOKK O00OIIEeHNUs MOJeNe MaIlIMHHOTO
o0OyueHusl.

17. Tlosicuutre XapakTep M3MEHEHHsS OLEHOK d((PeKTUBHOCTH  Mojemei
MalIMHHOTO OOYy4YeHHs NpU BO3PACTAHMM MX CIOXKHOCTH M pa3Mmepa
oOyuaro1ieii BBIOOpKH.

18. Ilepcentpon PoszenOmarra. CTpykTypHas cxemMa M TNpaBWIO OOYy4eHUs
nepcenTpoHa.

19. Mopens amantuBHOro mnuHeWHoro HelpoHa. OOyuenue ADALINE npu
MOMOIIM METOJa TPATUEHTHOTO cIycka. [lakeTHBII M CTOXaCTHUYECKUU
IpaJUEHTHBIN CIIyCK.

20. Mojens JTOTHCTHYECKOW perpeccuu. [lokakuTe, 9TO BBIXOJ CHTMOHIATBHON
(GYHKIMU MOXHO HHTEPIPETHPOBATH KaK BEPOSTHOCTh MPHUHAIEKHOCTH
OTJIENBHO B3STOr0 o0pasia nepBoMy KIaccy.

21. OOyueHue MOJIeNH JJOTUCTUUECKOM perpeccun. Perenne npoGieMsl
nepeoOydYeHHsl IPU MOMOIIHU peryisipu3anuu. L2-perymnsipusanust

[IK-1.B.2




22. Meron omnopHbBIX BekTopoB. Kiaccudukammsa c wmsarkum 3azopom  ans | [1K-3.3.2
o0OecrieyeHnss CXOAMMOCTH ONTHUMH3ALUU IPH JOMYCTUMOCTH OIIMOOYHOM
KJIaCCU(UKAIUH. [K-3.V .4

23. Pemenune HeMMHEHHBIX 33/1a4 MPU OMOIIM METO/1a OTIOPHBIX BEKTOPOB.
JloGaBienne k HA0OPY JAHHBIX JOMOJHUTEIBHBIX TPH3HAKOB.
Hcnonb3oBanue npuzHakoB O6im3octr. RBF-QyHkius kak GyHKus nompoomus.

24. T'mnepriapaMeTpuveckas ONTHUMHU3ALUS MOJeNeH MAamMHHOrO O0y4YeHHUS.
Hcnonp3oBaHne  pemérdyaroro  moMcka s BbIOOpa  HAMJIYYIIUX
THIIEPIIapaMeTPOB MOJICIIH.

25. Monenb Ha OCHOBE JepeBa NpUHATUS pemieHuil. OCHOBHBIE OCOOCHHOCTH
mogenu. [loctpoenue nepeBa pemeHHil Ha OCHOBE NMPHUHIIMIIA HAUOOJBIIETO
npupocta uHpopmanuu. ['unepmapameTpbl, oOecrneynBaroIie MOACTPOUKY
MO/IEIIH.

26. Monens Ha OCHOBE ciydaiiHOro jeca. OCOOEHHOCTH MOJIEIH. AJTOPUTM
«BBIpAIIMBAHUA» CIIy4aiiHOro Jseca. [wumepmapamerpsl, obOecneuuBaronIe
MOJICTPONKY MOJIEIIH.

27. Knaccupukarop Ha ocHoBe k Ommxaimmx coceneid m ero 0coOEHHOCTH.
['unepnapameTpsl, 0OecrnieunBaroue NOACTPORKY MOJEIIH.

28. HausHelii OaiiecoBckuit kiaaccudukatop. OCHOBHBIE 0COOCHHOCTH MOJIEIH U
o0nacTu €€ NpUMEHEHUS.

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Kon

Ne i/ I1epeuens Bompocos (3agau) ais 3auera / nudd. 3adera
p p (3ana4) A WHJIUKaTopa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[Tepeuens TeM JIT KypCOBOTO TPOCKTHPOBAHUS/BBIMIONIHEHUS KYPCOBOW pabOTHI
MpeJICTaBIeHbI B Ta0nuie 17.

Tabnuua 17 — IlepeueHb TeM JJIsi KYPCOBOTO MPOEKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM paboThI

Ne [IpumepHBIii TepedeHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHNS KYPCOBOI
n/n paboThI
1 1. Tpu nomoum nporpammer «Circlesy, (muctunr: Bapuanm 1, cm. Tlpunoxenune 1) HOTy4UTh HCXOHBIE

JAaHHBIC OJId 3aJa4n KJ'IaCCI/I(I)I/IKaLII/II/IZ Marpuny Npu3HakKoB X 1 MacCHB LEJIEBBIX METOK Y.

2. Co3pmatb 1 00yYUTh MOJIEIIb KJIACCH(HUKALIME HA OCHOBE MeM00a ONOPHBIX 8eKMOPOE, NCTIONH3YIOIIYIO
nonuHomuanbHoe A0po. BrpibpaTh onTUMabHBIE TUTIEpIApaMeTpbl Mojend. ONpeaeauTh U BBIBECTH Ha
IeJaTh yAeIbHbIE KOJIMYEeCTBA OMHOOK Ha 00yYaroeM U TECTOBOM IOJMHOXKECTBAX JTaHHBIX.
IMoctpouts rpaduk obnactu pemennii npu nomomy Gpynkuun plot _decision_regions (),
pa3paboTaHHOW paHee Ha MPAKTUYECKHUX 3aHATHAX.

3. Co3znatb 1 00yYUTH MOJIEIb KJIACCU(HUKALIMK HA OCHOBE JI0ZUCHUYECKOI pezPeccull, UCTIONb3YOLIYI0
00noIHUMEIbHBLIL NPU3HAK — K8AOPAM PACCMOAHUA 0m YeHmpd. BriOpaTh OoNTHMANBHBIC
runeprapaMerpsl Mojaenn. ONpenenuTh i BEIBECTH Ha TIeYaTh YACIbHBIC KOJIMYECTBA OMIMOOK Ha
00yJaroneM 1 TECTOBOM MOJIMHOYKECTBAX JaHHBIX, BEPOSATHOCTh MPUHAICKHOCTH MIEPBOTO 00pasma K
Pa3JIMYHBIM KIIACCAM.

4. CpaBHI/ITL Ka4€CTBO UCCICAYCMbIX MOIICJ'IGﬁ KJ'IaCCI/I(I)I/IKaLII/II/I.

[LN]
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. IIpu momoru iporpammer «Circlesy, (muctuur: Bapuanm 1, cm. Tpunoxenue 1) OMyYUTh UCXOHBIE
JaHHBIE IS 33/1a4H KJIacCH(UKAIIIH: MaTPHUILY IPU3HAKOB X U MAaCCHB LIEJEBBIX METOK Y.




Co3zaatb U 00y4UTh MOJENb KIacCU(UKAUY Ha OCHOBE MEM00d ONOPHBIX 6eKHIOPOE, UCIIONb3YIOIIYI0
RBF-s20po. BriOparh onTumainbHble Tuneprnapamerpbl Mojend. OnpenenuTh U BBIBECTH Ha I1€4aTh
yJleNIbHbIe KOJIMYECTBa OMKOOK Ha 00Yy4YalOIIeM U TECTOBOM ITOJIMHOKECTBaX JaHHBIX. [locTponTh
rpaduk obmactu permenuii npu nomomu ¢pysknuu plot decision_regions (), paspaboranHoii
paHee Ha MPAKTUYECKUX 3aHATHUAX.

Co3zaatb 1 00y4uTh MOJENb KIacCU(pUKauY Ha OCHOBE HOCHIpOeHUA Oepesa peuteHuii. BoiopaTh
ONITHMAJIbHBIE THIIepIIapaMeTpsl Moaenu. OnpeneNuTs ¥ BEIBECTH Ha NeYaTh yACIbHBIE KONNIECTBa
omnOOK Ha 00yJaroIeM 1 TECTOBOM MTOJMHOXKECTBaX AaHHBIX. [TocTponTh rpaduk obmacTu pereHunit
npu nomomy Gynkuuu plot_decision_regions (), paspaboTaHHOl paHee Ha NPAKTHYECKUX
3aHATHAX.

CpaBHHUTH KaueCcTBO HCCIIEAYEMBIX MOJIENCH KiIaccu(pukanmy.

. IIpu momoru nporpammer «Circlesy, (muctuur: Bapuanm 1, cm. Tpunoxenue 1) MOTyYUTh HCXOHBIC
JIaHHbIE JUIS 3a]]a4M KJIacCU(UKaIMN: MaTPUILy TPU3HAKOB X U MacCHB 1I€JI€BBIX METOK Y.

Co3nath 1 00yIHTh MOJIENH KIACCH(DHUKAIINN Ha OCHOBE Memo0d OROPHbIX 6EKMOPOE, VICTIONB3YIOITYIO
JIUHElIHoe A0PO N OONONHUMEbHbLI NPUHAK — K6AOPAm paccmoanus om yenmpa. BeiOpaTs
ONITHMANIBHBIE THIIEpIIapaMeTpsl Moaenu. ONpeneNuTh 1 BEIBECTH Ha TI€9aTh YASIbHBIE KOIHMIECTBA
omKMOO0K Ha 00Y4YalOIIEM U TECTOBOM ITOJMHOKECTBAX JTaHHBIX.

Co3nath ¥ 00y4uTh MOJIENb Kinaccuduranuu «Crayyaiinutii 1ec». Beiopats onTuMaibHbIe
runepnapaMeTpsl Mosiend. OnpenenuTs 1 BBIBECTU Ha I1e4aTh YeIbHbIC KOJHYeCTBa OIMOOK Ha
00ydaroIieM 1 TECTOBOM ITOJMHOXKECTBaX AaHHbIX. [TocTponTs rpaduk ob6macTi pereHni Ipyu oMOIIH
¢yuxunn plot decision regions (), pa3paboTaHHOH paHee Ha NPAKTHYECKUX 3aHATHSAX.

CpaBHI/ITB Ka4CeCTBO UCCJICAYCMbIX MoOJIeIIei maccmbnxauﬂn.

I[Tpu omoru nporpammsr «Circlesy, (nmuctunr: Bapuawm I, cm. Tpunoxerue 1) MOTyYUTh HCXOIHBIC
JlaHHbIE JUIS 3aa4¥ KJIacCU(UKaIMU: MaTPUILy TPU3HAKOB X U MacCHB 1I€JIeBbIX METOK Y.

Co3nath 11 00yIHTh MOJIENB KIACCH(DHUKAIINN Ha OCHOBE Memo0a OROPHBIX 6EKHIOPO8, VICTIONB3YIOITYIO
noaunomuanvhoe a0po. BriOpath onTUManbHbIE TUIIEpIapaMeTpbl Mojend. ONpenenuTs U BBIBECTH Ha
reyarh yJeJdbHbIe KOJIMYECTBA OUIMOOK Ha 00YUaIOIEeM U TECTOBOM ITOJJMHOYKECTBAX JTaHHBIX.
ITocTpouts rpaduk obaactu pemenuii npu nomomy ¢pynkuun plot decision regions(),
pa3paboTaHHON paHee Ha MPAKTUYECKHUX 3aHATHAX.

Co3nate 1 00yauTh MOJENb Kiaccupukanuu «K onuxcaiimux cocedeii». BriOpaTh onTHMaNEHBIC
runepnapaMeTpsl Mozenu. OnpenenuTs 1 BBIBECTH Ha I1€9aTh yISIbHbIC KOJMYECTBA OMNOOK Ha
00y4arolieM 1 TECTOBOM ITOJIMHOXKECTBaX AaHHbIX. [TocTponTs rpaduk ob6nacti penieHuii Ipyu moMoIIH
¢ynxuuun plot_decision_regions (), paspaGoTaHHOI paHee Ha MPAKTUYECKUX 3aHATHAX.

CpaBHI/ITB Ka4Y€CTBO HUCCJICAYCMbIX MO,E[CHeﬁ maccmbnxaunn.

. IIpu momomm nporpammel «Circlesy, (muctuur: Bapuanm 1, cm. IpunoxeHue 1) MOTYYUTh HCXOIHBIC
JIaHHBIE IS 3a]a4M KJIacCU(UKaIMN: MaTPUILy IPU3HAKOB X U MAacCHB II€JIEBBIX METOK Y.

Cosznath 1 00y4uTh MOAENb Kiaccudukanuu «K onuxncaitumux cocedeii». BriOpaTh ONTUMAIbHBIE
runeprnapaMerpsl Moaenu. OnpenenuTs U BEIBECTH Ha IIeYaTh yAETbHbIE KOJIMYECTBA OMMOOK Ha
00ydaloIieM 1 TECTOBOM ITOJIMHOXKECTBaX JAaHHBIX. [locTponTs rpaduk o0macTi penieHni Ipyu MOMOIIH
¢yuxunn plot decision regions (), pa3paboTaHHOH paHee HA NPAKTHYECKUX 3aHATUSAX.

Co3znath ¥ 00YYUTh HAUGHBLIL DallecO8CKUIl KNACCUDUKamop, UCTIONB3YIOIUN 2ayccosy
nopoacoarougyio mooenp. OnpenenuTh U BEIBECTH HA TIeUaTh yJIeNbHBIE KOJIUYECTBA OMMOOK Ha
00y4arolieM 1 TECTOBOM IOJIMHOXKECTBaX AaHHbIX. [TocTponTs rpaduk obmacti penieHuii Ipyu moMoIIH
¢ynxuun plot_decision_regions (), paspaGoTaHHOI paHee Ha MPAKTUYECKUX 3aHATHAX.

CpaBHUTH Ka4eCTBO UCCIIEyEMbIX MOJIeTIeH KilacCu(UKaIiH.

. Ipu momomm porpammer «Moonsy, (uctuar: Bapuanm 2, cM. Ipunoskenue 1) TOTy9IUTh HCXOTHBIE
JaHHBIE IS 33/1a4H KJIacCH(UKAIIIH: MAaTPHUILY IPU3HAKOB X U MAaCCHB LIEJEBBIX METOK Y.

Co3natb 11 00y4HTh MOJIENb KIIACCH(DHUKAIIMN Ha OCHOBE Memo0a OROPHBIX 6€KMOPO8, VICTIONB3YIOITYI0
noaunomuanvhoe a0po. BriOpaTh onTHManbHBIE TUIIEpIIapaMeTpbl MojenH. ONpeaeanTh U BBIBECTH Ha
reyars yedbHbIe KOJINYECTBA OUIMOOK Ha 00YUaloIEeM U TECTOBOM ITOJJMHOKECTBaX JTaHHBIX.
IMoctpouts rpaduk obnactu pemennii npu nomomy Gpynkuun plot _decision_regions (),
pa3paboTaHHOW paHee Ha NMPAKTUYECKUX 3aHATHAX.

Co3natb 1 00y4HUTh MOJIENb KIIACCU(PUKAIINH Ha OCHOBE JI0ZUCHUYECKOI pezpecciut, NCTIONb3YIONYI0
ROIUHOMUATILHYI0 KOMOUHAYUIO RPU3HAKOE HA BXO/e. BHIOpaTh onTHManbHbIe THIIEpIIapaMeTPhI
Mojenu. OnpeeuTh U BHIBECTH Ha I1eYaTh yJeJIbHbIe KOJMYeCcTBa OIIMOOK Ha 00yYaloIleM U TECTOBOM




TIOAMHOXKECTBAX JaHHBIX, BEPOATHOCTh IPUHAIJICKHOCTH IIEPBOTO 06pa3ua K pa3IngHbIM KJ1acCaM.

CpaBHI/ITL Ka4Y€CTBO UCCIICAYCMbIX Moaeneﬁ KﬂaCCI/I(l)I/IKaHI/II/I.

. IIpu nomomm nporpammsl «Moonsy, (uctunr: Bapuanm 2, cM. [Ipunoxxenue 1) MONyYUTh HCXOTHBIE

JAHHBIC OJ1d 3aJa4n KJ'IaCCI/I(l)I/IKaHI/II/IZ MaTpuly Npu3HakoB X ¥ MacCHB LIEJIEBBIX METOK Y.

Co3nath 11 00y4IHTh MOJIENH KIACCH(DHUKAIINN Ha OCHOBE Memo0d OROPHbIX 6EKHIOPOE, VICTIONB3YIOITYIO
RBF-a0po. Bribpaths ontiManbHbIe THIIEpTIapaMeTpsl Moaenn. OTpeaennTs U BRIBECTH Ha I1e9aTh
yZeNbHbBIE KOJIMYECTBA OIIHOOK Ha 00yJaroIeM 1 TECTOBOM IIOAMHOXKECTBAX AaHHBIX. [locTponTh
rpaduk obmactu permenuii npu nomomu ¢pysknuu plot decision_regions (), paspaboranHoii
paHee Ha IIPAaKTHYECKUX 3aHATHAX.

Co3mate 11 00yIUTHh MOJIENb KIIACCU(UKAIINHA HAa OCHOBE HOCHIPOEeHUA depeea peutenuil. BeiOpats
ONITHMANIbHBIE THIIEpIIapaMeTpsl Moaenu. ONpeneNuTh 1 BEIBECTH Ha TI€9aTh YASIbHBIE KOIHMIECTBA
0omnOOK Ha 00yJaroIeM 1 TECTOBOM MOJMHOXKECTBaX AaHHBIX. [TocTponTh rpaduk obmacTu pereHnit
npu nomomy Gynkuuu plot_decision_regions (), paspaboTaHHOl paHee Ha NPAKTHYECKUX
3aHATHSX.

CpaBHHUTH KaueCTBO HUCCIEAYEMBIX MOJIENEH KTacCH(UKAIINN.

. Ipu momommm mporpammer «Moonsy, (uctuar: Bapuanm 2, cm. [punoskenne 1) TOXy9IUTh HCXOTHEIC

JAaHHBIC OJId 3aJa4r KJ'IaCCI/I(l)I/IKaLII/II/IZ MaTpuny Npu3HakoB X 1 MacCHB LIEJIEBBIX METOK Y.

Co3zaath U 00y4UTh MOJICTb KIIACCH(DUKAINK Ha OCHOBE MEM00A OROPHBIX 6EKMOPOE, UCTIONB3YIOIIYIO
NOTUHOMUATILHYIO KOMOUHAYUIO NPU3HAKOE HA BXOJe. BpIOpaTh onTHMasbHBIC TUIIEPIIAPAMETPhI
mojenu. OnpeesuTh U BBIBECTH HA MEYaTh y/IeIbHbIC KOJMYECTBA OMMOOK Ha 00YYAIOIIEM U TECTOBOM
MOJIMHOXECTBAX JAHHBIX.

Co3nath 1 00y4InuTh MOJIENb Knaccuduranun «Cruyuaiinplii 1ec». BeiOpats onTuManbHbIe
runepnapaMeTpsl Mozenu. OnpenenuTs 1 BBIBECTH Ha I1€9aTh yISIbHbIC KOJMYECTBA OMNOOK Ha
00ydJaroIieM 1 TECTOBOM ITOAIMHOXKeCTBaxX AaHHbIX. [TocTponTs rpaduk o6macTi penieHni Ipy MOMOIIH
¢yuxunn plot decision regions (), pa3paboTaHHOH paHee HA NPAKTHYECKUX 3aHATHSAX.

CpaBHHTH Ka4eCTBO HUCCICIYEMbIX MOJICIICH KiIacCu(UKAITUH.

. Ipu momommm mporpammer «Moonsy, (uctuar: Bapuanm 2, cM. Ipunoxenne 1) TOXy9IUTh HCXOIHEIC

JAaHHBIC OJId 3aJa4r KJ'IaCCI/I(l)I/IKaLII/II/IZ MaTpuny nNpu3HakoB X U MacCHB LIEJIEBBIX METOK Y.

Co3zaatb U 00y4UTh MOJETb KIacCH(UKaud Ha OCHOBE MEM00d OROPHBIX 6eKHOPOE, UCTIONb3YIOIIYI0
nonuHoMuanbHoe A0po. BpiOpaTh onTUMaIbHBIE TUIIEpIapaMeTpbl MoJien. ONpeeauTs U BBIBECTH Ha
reyarh yJedbHbIe KOJIMYECTBA OUIMOOK Ha 00YUaloIeM U TECTOBOM ITOJJMHOYKECTBAX JIaHHBIX.
ITocTpouts rpaduk obaactu pemenunii npu nomomy ¢pynknuu plot decision regions(),
pa3paboTaHHON paHee Ha MPAKTUYECKUX 3aHATHAX.

Co3aars 1 00yuuTh MOJIENb Kiaccubukaimu «K onuxcaiimux cocedeir». BriopaTh onTUMalIbHBIC
runeprapaMeTpbl MOACIN. OHpe}IeHI/ITL 1 BBIBCCTHU HA I€YATh YJACIbHBIC KOJIMYECTBA omMOOK Ha
00y4arolieM 1 TECTOBOM IOJIMHOXKECTBaX AaHHbIX. [TocTponTh rpaduk obnacti penieHuii Ipyu MoMoIIH
¢ynxuuun plot_decision_regions (), paspaGoTaHHOI paHee Ha MPAKTUYECKUX 3aHATHAX.

CpaBHI/ITB Ka4e€CTBO HUCCJICAYCMbIX MO,E[CJIeﬁ maccmbnxaunn.
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. IIpu nomomm nporpammsl «XOR», (mmuctunr: Bapuanm 3, cm. Ipuioxenue 1) momy4uTs HCXOTHBIE

JAaHHBIC OJId 3aJa4r KJ'IaCCI/I(bI/IKaL[I/II/II MaTpuny Hpu3HakoB X U MacCHB LIEJIEBBIX METOK Y.

Co3nath 1 00y4HTh MOJIENb KIIACCH(DHUKAIINN Ha OCHOBE Memo0a OROPHBIX 6€KHIOPO8, VICTIONB3YIOITYIO
noaunomuanvhoe a0po. BriOpaTh onTHManbHBIE THIIEpIApaMeTpbl MojenH. ONpeaeanTh U BHIBECTH Ha
reyars yAeJIbHbIE KOJIMYECTBA OIIMOOK Ha 00y4aroIeM U TECTOBOM MOJJMHOXECTBAX JIaHHBIX.
IMoctpouts rpaduk obaacTu pemennii npu nomouy Gynkuun plot _decision regions (),
pa3paboTaHHOI paHee Ha MPAKTUIECKUX 3aHATHIX.

Co3zpmats 1 00y4HTb MOJENb KIACCH()UKAILINK Ha OCHOBE JIO2UCIUYECKOIl pecpeccul, NCTIONB3YIOIIYI0
HOTUHOMUATILHYI0 KOMOUHAYUIO NPU3HAKOE HA BXOJe. BrIOpaTh ONTHMANBHBIC TUIIEpIAPaMETPhI
Mozenu. OnpeieNiTh U BBIBECTH Ha MEYaTh y/eIbHbIe KOJIUYECTBA OLIMOOK Ha 00yYaroIieM U TECTOBOM
MOAMHOKECTBAX JAHHBIX, BEPOSATHOCTD IPHHAICKHOCTH IIEPBOro 00pasia K pasIMyHbIM KIIacCcaM.

CpaBHI/ITL Ka4Y€CTBO HUCCJICAYCMbIX MOIICJ'ICﬁ KJ'IaCCI/I(I)I/IKaLII/II/I.
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. IIpu nomomm nporpammsl «XOR», (mmuctunr: Bapuanm 3, cm. Ipuiioxenue 1) momy4uTs HCXOTHBIE

JAaHHBIC OJ1d 3aJa4n maccmbnxaunn: MaTpuny Npu3HakoB X U MacCHB LIEJIEBBIX METOK Y.




Co3zaatb U 00y4UTh MOJENb KIacCU(UKAUY Ha OCHOBE MEM00d ONOPHBIX 6eKHIOPOE, UCIIONb3YIOIIYI0
RBF-s20po. BriOparh onTumainbHble Tuneprnapamerpbl Mojend. OnpenenuTh U BBIBECTH Ha I1€4aTh
yJIeJIbHbIE KOJIMYEeCTBa OMKOOK Ha 00YyYaloIIeM U TECTOBOM ITOJIMHOKECTBaX JAaHHBIX. [locTponTts
rpaduk obmactu permenuii npu nomomu ¢pysknuu plot decision_regions (), paspaboranHoii
paHee Ha MPAKTUYECKUX 3aHATHUAX.

Co3mate 11 00yIUTHh MOJIENb KIacCH(HUKAINH HAa OCHOBE HOCHIPOEeHUA depeea peutenuil. BeiOpaTs
ONTUMAJIbHBIE TUIIEpHIapaMeTpsl Mojenu. OnpeaenuTs U BBIBECTH Ha Me4aTh ye/IbHbIE KOJHUECTBA
omKrOOK Ha 00YYaloIIeM U TECTOBOM IOJIMHOKECTBaX JaHHbIX. [locTpouts rpaduk obaacTu pereHui
npu nomon pysknuu plot decision_regions (), paspaboTaHHOl paHee HAa IPAKTUYECKUX
3aHATHAX.

CpaBHHUTH KaueCTBO HUCCIEAYEMBIX MOJIENICH KIacCHU(pUKAIHH.
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. Ipn momommm mporpammel «XORy, (nmucturr: Bapuanm 3, cMm. [Ipunoxenne 1) momryquTs HCXOIHBIE

JaHHBIC IJIA 3a1a4n KJIaCCI/I('I)I/IKaHI/II/IZ MaTpuny IMpu3HaKoOB X 1 MacCHB LIEJIEBBIX METOK Y

Co3nath 1 00y4IHTh MOJIENH KIACCH(DHUKAIINN Ha OCHOBE Memo0a OROPHbIX 6EKMOPOE, VICTIONB3YIOITYIO
ROJIUHOMUAILHYI0 KOMOUHAYUIO NPU3HAKOE Ha BXOAe. BIOpaTh onTHMAanbHbBIC THIIEPIIAPAMETPHI
Mogeny. OnpeaeauTh U BBIBECTH Ha NEYaTh y/CIbHbIC KOJIUYIECTBA OIINOOK Ha 00YyJaroIeM U TECTOBOM
MOJIMHOXECTBAX JaHHBIX.

Co3nath 1 00y4InuTh MOJIENb Knaccuduranun «Crayuaiinptii 1ec». Beiopats onTuManbHbIC
runepnapaMeTpsl Mozenu. OnpenenuTs U BBIBECTH Ha 11€9aTh yICIbHbIC KOJMYECTBA OMIHOOK Ha
00y4arolieM 1 TECTOBOM ITOJIMHOXKECTBaX AaHHbIX. [TocTponTh rpaduk obnacti penieHuii Ipyu MoMOLIH
¢ynxuuun plot_decision_regions (), paspaboTaHHOH paHee Ha MPAKTUYECKUX 3aHATHAX.

CpaBHI/ITB Ka4CeCTBO UCCJICAYCMbIX MoOJIeIIei maccmbnxauﬂn.
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. IIpu nomomm nporpammsl «XOR», (mmctunr: Bapuanm 3, cm. Ilpunoxenue 1) momyduTs HCXOTHBIC

JAaHHBIC OJId 3aJa4r KJ'IaCCI/I(l)I/IKaLII/II/IZ MaTpuny nNpu3HakoB X ¥ MacCHB LIEJIEBBIX METOK Y.

Co3znatb 1 00y4UTh MOJETb KIacCH(BUKAUY Ha OCHOBE MEM00d ONOPHBIX 6eKHOPOE, UCTIONb3YIOIIYI0
nonunomuanvioe A0po. BeiOpaTh onTHManbHBIE TUIIEpIApaMeTpbl MoaenH. ONpeaeInTh U BBIBECTH Ha
TreyaTsb yAeIbHbIE KOJIMYECTBA OUIMOOK HAa 00yUYaromeM H TECTOBOM ITOJMHOXECTBAX JAaHHbIX.
IMoctpouts rpaduk obaactu pemennii npu nomomy Gynkuun plot_decision_regions (),
pa3paboTaHHOW paHee Ha MPAKTUYECKHX 3aHATHSX.

Co3aats 1 00yuuTh MOJIENb Kiaccubukaimu «K onuxcaiimux cocedeir». BriopaTh onTUMalIbHBIC
runeprnapaMerpsl Moaenu. OnpenenuTs U BEIBECTH HA IIeYaTh YAEIbHbIE KOIUYEeCTBA ONIMOOK Ha
00ydaroIieM 1 TECTOBOM ITOIMHOXKECTBaX AaHHbIX. [TocTponTs rpaduk obmacTi pereHni Ipyu oMoIu
¢yuxunn plot decision regions (), pa3paboTaHHOH paHee HA NPAKTHYECKUX 3aHATUSAX.

CpaBHHTH Ka4€CTBO HUCCICIYEMbIX MOJICIICH KiacCH(DUKAITUH.
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IMpu omorm nporpammsr «Circlesy, (muctunr: Bapuanm I — «Circlesy, cm. Ipunoxenne 1)
MOJTYIHTh UCXOMHbIC TAHHBIC IS 3a1a4H KIACCU(DUKAINK: MATPHILY TIPU3HAKOB X U MACCHB IIEJIEBBIX

METOK .

Co3naTb 1 00y4UTh MOJIEIb KIIACCH(DUKAIIMY HA OCHOBE Memo0a ONOPHbIX 6EKNOPOE, ICTIONb3YIOIYIO
RBF-s0po. BriOpars onTumanbHbIe TUIIEpIapaMeTpbl Mojend. OnpenenuTh U BRIBECTH Ha I1€9aTh
yZieNbHbIE KOJIMUECTBA OIHNOOK Ha 00y4aroieM 1 TECTOBOM IIOAMHOXKECTBAX AaHHBIX. [locTponTh
rpaguk obnacTu pemenuii npu nomoiy pyrknun plot decision_regions (), paspaGoranHoit
paHee Ha IPaKTUYECKUX 3aHATUSX.

Co3aars 1 00yuuTh MOJIENb Kiaccubukaimu «K onuxcaiimux cocedeir». BriopaTh onTUMAaNIbHBIC
runepnapaMeTpsl Mosenu. OnpenenuTs 1 BBIBECTH Ha 11e4aTh y/IelIbHbIe KOJMYeCcTBa OMNOOK Ha
00ydarolieM 1 TECTOBOM ITOIMHOXKECTBaX AaHHbIX. [TocTponTs rpaduk o6macTi pereHni npy moMouu
¢yukinn plot decision regions (), pa3paboTaHHOH paHee Ha MPAKTHYECKUX 3aHATUSAX.

CpaBHUTH Ka4eCTBO UCCIIEyEMbIX MOJIETICH KilacCu(hUKAIIAH.

15

. IIpu momoru porpammer «MoONSy, (muctunr: Bapuanm 2, cm. Tpunoxenne 1) MOTyduTh HCXOTHBIE

JAHHBIC OJ14 3a1a4n Knaccnquaum/l: MaTpuny nNpu3HakoB X ¥ MacCuB 1IEJIEBBIX METOK Y

Co3natb 11 00y4HTh MOJIENb KIIACCH(DHUKAIIMN Ha OCHOBE Memo0a OROPHBIX 6€KMOPO8, VICTIONB3YIOIYI0
noaunomuanvHoe A0po. BrlOpaTh oNTHMAalIbHEIC THIIEpIapaMeTpsl Moaenu. ONpeeNIuTh U BEIBECTH Ha
ne4yaTh yACJIbHbBIC KOJINYCCTBA OIIHOOK Ha 06yqa}0meM U TECTOBOM ITOAMHOXECCTBAX TAaHHBIX.
IToctpouts rpaduk obmactu penreHuit npu nomomu GyHkunn plot decision regions (),




pa3paboTaHHON paHee Ha MPAKTUYECKUX 3aHATHSIX.

3. Co3natb 1 00yunTh MOsEIb KiIaccuukanuu «Cryuaiinstii 1ec». Beiopatb onTUMalbHbIC
runepnapaMeTpsl Mosienu. OnpenenuTs 1 BBIBECTH Ha I1e4aTh YIelbHbIC KOJMYeCcTBa OIHOOK Ha
00ydJaroIieM 1 TECTOBOM ITOJIMHOXKECTBAX JAaHHBIX. [TocTponTs rpaduk o6aacTy perieHui pyu NoMOIIN
¢ynxuun plot_decision_regions (), paspaboTanHoll paHee Ha NPAKTUYECKUX 3AHATHAX.

4. CpaBHUTH Ka4eCTBO HCCIEIYyEMBIX MOIeIel KITacCU(pIKAIHH.

BapuaHTbI HCXOHBIX JAHHBIX
Bapuanm 1 — «Circles»

import matplotlib.pyplot as plt
from sklearn.datasets import make circles
X, y = make _circles(n_samples=512, random state=123, noise=0.22, factor=0.16)

plt.figure()

plt.scatter (X[y == 0, 0], X[y == 0, 1], color='red', marker='"', alpha=0.5,
label='0")

plt.scatter (X[y == 1, 0], X[y == 1, 1], color='blue', marker='o', alpha=0.5,
label='1")

plt.legend()

plt.title ("Ucxogmusle marHHEE'")

plt.show()

Bapuanm 2 — «Moons»

import matplotlib.pyplot as plt
from sklearn.datasets import make moons
X, y = make moons (n_samples=512, random state=123, noise=0.18)

plt.figure(1l)

plt.scatter (X[y == 0, 0], X[y == 0, 1], color='red', marker='"', alpha=0.5,
label='0")

plt.scatter (X[y == 1, 0], X[y == 1, 1], color='blue', marker='o', alpha=0.5,
label="'1")

plt.legend()

plt.title ("Mcxogmuele maHHEE'")

plt.show()

Bapuanm 3 — «XOR»

import numpy as np
import matplotlib.pyplot as plt

np.random. seed (0)
X = np.random.randn (512, 2)

y = np.logical xor(X[:,0] > 0, X[:,1] > 0)

y = np .where (y, 1, -1)

plt.figure(1l)

plt.scatter(X[y == 1, 0], X[y == 1, 1], c='b', marker='x', label='1l")
plt.scatter (X[y == -1, 0], X[y == -1, 1], c='r', marker='s', label='-1")

plt.ylim(-3.0, 3.0); plt.x1im(-3.0, 3.0)
plt.legend()

plt.title("Ucxonusie pmaHHBE'")

plt.show()




Bomnpocsl

npeICTaBIeHbI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

AJi1 IMIPOBEACHHA HpOMe)I(YTOqHOﬁ arrécrallin B BHAC TCCTUPOBAHUA

Ne
n/n

IIpuMepHsIii nepedeHs BOMPOCOB AJIS TECTOB

Kon
WHAMKATOpa

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

I/IHCprKLII/IH: HpO‘II/ITaﬁTG TCKCT, BI)I6epI/ITe HpaBI/IJ'II)HHﬁ OTBECT U 3allMIINTE apryMCHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA

Orenka koppensaiuu 1o [lupcony Mex iy nepeMeHHBIMHE MTOKa3aia
sgagenne 0. Uto oto o3Hayaer?

A) IlepemeHHBIC HE UMEIOT JTMHEHHON B3aMMOCBSI3H;

b) IlepemeHHbIE IMEIOT HEMMHEHHYIO B3aMMOCBSI3b;

B) IlepemeHnHble HE MMEIOT HEIMHEHHOM B3aUMOCBSI3H;

I') TlepemenHble UMEIOT MAaKCUMANIBbHYIO JIMHEHHYIO B3aUMOCBS3b (TaK Kak
3HA4YEHHUE OLICHKHU | - OTCYTCTBHE B3aUMOCBSI3H).

OIK-2.]1.1
OIIK-2.]1.6

Kak cBs3aHbl MeXx 1y OO0 IIIOTHOCTh pacrpeneseHus U pyHKIHs
pacrpeneneHus Cry4ailHol BEeTUYUHbI?

A) IInmoTHOCTP pacmpeneieHus - 5TO MPOU3BOAHAS (DYHKITUU
pacnpezeneHus;

b) ®yukuus pacmpeneneHus - 3TO TPOU3BOIHAS TUIOTHOCTH
pacnpeneneHus;

B) Dty BenmuuuHBI HUKAaK HE CBSI3aHEBL;

I') DTu BenmuUMHBI B3aIMHO OOPATHBI.

OIK-2.]1.1
OIIK-2.]1.6

Kakyto miomans o kpuoit ROC (Area Under the Curve - AUC) Oyzaer
nMeTh Oe3ynpedHsIi Kinaccudukarop?

A) 0.0;
b) 0,5;
B) 1,0;
I 2,0.

TK-1.]1.1
TK-1.]1.2

Kakast U3 MeTpuK MOXeT MPUHUMATh OTPULIATENIbHbIE 3HAYCHNS?

A) RA2;
B) MAE;
B) RMSE;
') Accuracy.

TIK-1.71.1
TK-1.J1.2

2 mun. 3adanue KOM6MHMp06aHH020 muna c 6b160p0M HECKOJIbKUX eapuanmoes omeema

U3 NPEONONCEHHBIX U PAZBEPHYMBIM 0DOCHOBANUEM 8b1O0PA

Wnctpykuust: [IpounTaiite TEKCT, BRIOEpUTE MPAaBUIIbHBIE BADHAHTHI OTBETA U
3aIUIIATE apTYMEHTHI, 000CHOBBIBAIONINE BHIOOP OTBETOB

Kak 6opoTtscs ¢ adhexrom nepeodyueHus?

A) Cnenatp Mojeib mpoiie (MeHee KOMIUIEKCHO );

b) Bzarp meHbIe 00y4arommx JaHHBIX;

B) Haxomwuts 60mbie 00y9aromux JaHHBIX;

I') Cnenate Mojens cioxHee (0ojiee KOMIICKCHOR);

) TloBbicuTh KadecTBO 0Oy4aromieii BRIOOPKH IMyTEM CHIKEHHS IITyMa B
JAHHBIX, UCTIPABJICHHS OIINOOK, yCTPAHEHUS BEIOPOCOB U T.1I.;

E) Hanoxwute orpanr4eHusi Ha IPOCTPAHCTBO MAPAMETPOB MOJIEIH;

OIK-2.]1.1
OIIK-2.]1.6




2K) IIpoBepsTh METPUKH TOJIBKO MO 00yYaroei BEIOOPKE.

Bo3MoxxHBIMU pCUICHUAMUA HpO6J'IeMI)I Henoo6yquI/m SIBJISAFOTCA:

A) Bribop Oonee cnoxxHON MOAETH ¢ OOJBIINM YUCIOM HACTPAUBAEMBIX
apaMeTpoB;

b) IlpenocraBneHue 00y4aroLieMy alrOpUTMY JIyUIIUX IPU3HAKOB
(KOHCTpyHpOBaHHE MPU3HAKOB);

B) Ywmenbmenue orpaHudeHuil Moienu (HapuMep, CHIDKEHHE BETNYUHBI
TUIeprapaMeTpa perysipu3arim).

I') Hu oguH U3 mepeyrciIeHHBIX.

OIK-2.]1.1
OIIK-2.]1.6

Kakne n3 METpHK COBMECTHO JAIOT IOCTATOYHO MOJTHYIO XapaKTEPHCTHKY
KJaccuuKaTopa npu HecOanaHCUPOBaHHOH BBIOOpKE?

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

TK-1.]1.1
TK-1.]1.2

Kakune MeTo/1pl MAaIHHHOTO 00YUYCHHS UCTIONB3YeTCS IS
kinaccuuranum?

A) Jluneiinas perpeccus;

b) Jloructuueckas perpeccus;

B) I'pagmeHTHBIH CITyCK;

I') MeTon riaaBHBIX KOMIIOHEHT;

) Meton K-cpennux;

E) Metoxa omopHbEIX BeKTOpoB (SVM).

TK-1.]1.1
TK-1.]1.2

3 mun. 3aoanue 3aKpvlmoco muna Ha yCnmanoeleHue cCoomeemcnieusl

Nuctpykuus: IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Kax a0l Mo3uLuu, JTaHHOU B
JISBOM CTOJIOIIE, IOJIOEPUTE COOTBETCTBYIOIIYIO MTO3UIIHIO B IIPABOM CTOJIOIIE

YcraHOBHUTE COOTBETCTBHE. THITHI MPU3HAKOB B MAalIMHHOM OOYUYSHHU U
UX OIHACaHUE

1 KonmuecTBeHHbIE A) IlepemenHas, KOoTOpas U3MEPSIETCS B peabHbBIX
(HenpepbIBHBIE) YHciIax, HapUMep, BO3PACT WIIN 10XO0.
2 KareropuaibHbie b) IlepemenHas, kKoTOopas MpUHUMAET 3HAYCHUS U3
(ITICKpETHBIC) OTPAaHUYCHHOT'O0 MHOXKECTBA, HAIPUMED, TTOJT WU
LBET
3 TlopsinkoBble B) KareropuanbHblil Mpu3HaK, KOTOPHIF MOXKET OBITH
YIOPsIIOYEH, HaPUMep, OLIEHKa MPOAYKTa I10 IIIKaje
orlpos
4 bunapHbie I') KareropuanbHblii mpu3HAK, KOTOPHII MOXET
MIPUHUMATH TOJBKO JBA 3HAYEHUS, HATIPUMED,
€CTb/HET WJIH TPaBAa/JI0XKb
) Texct, mpencTaBiIeHHBIN B BUE HA0Opa CIOB WIH
CHUMBOJIOB, UCIIOJIb3YETCA MIPU aHAIN3E TEKCTa WU
pu paboTe ¢ JAHHBIMH M3 COLIMAIBHBIX CETeH

OIK-2.11.1
OIIK-2.]1.6

10

Cocrapsirorye omuOKyA 0000IIEeHNsT MOJIENN MAITHHHOTO 00YYEeHUS

1 Cwmemenne A) Cucremarnueckas ommoOKa, CBS3aHHAS C HEBEPHBIMHU
MIPEIOJIOKEHUSIMU O XapakTepe naHHbix. [loka3siBaer
HACKOJIBKO JIAJIEKO MPOTHO3bI MO HAXO/IATCS OT
KOPPEKTHBIX IPOTHO30B B IIEJIOM IPH MHOT'OKPaTHOM
00y4YeHUHN MOJIEITH Ha Pa3HbBIX ITOJIMHOKECTBAX
oOyuJaronero Habopa JIaHHbIX.

OIK-2.]1.1
OIK-2.]1.6




2 Jucnepeust B) Cnyuaiinas ommOka, cBSI3aHHAsI C YpE3MEPHOU
YyBCTBUTEIBHOCTHIO MOJENTH K HEOOIBIITIM
HW3MEHEHUSIM B 00yJaromux JaHHbIX. M3mepser
CTETeHb U3MEHYMBOCTH MPOTHO3a MOAEIH JIS
KJTaccH(pUKaIIN OTASIHFHOTO 00pasna mpu
MHOTOKPAaTHOM OOYYE€HWUHU MOJIEIH, HallpuMep, Ha
Pa3HBIX MOJMHOXKECTBAaX 00yUaronero Habopa JaHHbBIX.

3 Heyctpanumast B) IlosiBnsieTcst BcaeACTBUE 3AITYMICHHOCTH CAMUX

TIOTPEITHOCTh JTAHHBIX.

11

VYcraHoBUTE COOTBETCTBHE. THIBI aHcamMOJell Mozejaed MaIlNHHOTO
00yUYeHUS U OTIMCAHUE

1 barrunr A) Meron nocTpoeHHsI HECKOJIBKUX MoJeNel Ha
Bootstrap Aggregating) OCHOBE CITy4aiHBIX TIOABBIOOPOK 00yHUaroIeit
BBIOOPKH, arperupoBaHue Pe3yIbTaTOB AJIs
MOJTY4YeHUS] OKOHYATEIBHOTO POTHO32
2 Bycruar (Boosting) B) Cnocob moctpoeHus mocinenoBaTenbHOCTH
cna0bIX MOJENeH, Kaxaas Cleayomas
o0y4JaeTcs Ha JaHHBIX, Ha KOTOPBIX
MpeIbITyIas JOMyCcKajia OIIMOKH
3 Crekunr (Stacking) B) Meron, B KOTOpOM HECKOJIBKO MOJIEIEH
00yyaroTcs HE3aBUCUMO, a 3aTeM UX
Pe3yIbTaThl HCIIONB3YIOTCS B KAYECTBE
MIPU3HAKOB B 001IIei MOoaenn
I') Meron, mpu KOTOPOM HECKOJIBKO MOJETCH
rOJIOCYIOT 33 OKOHUYATEJIBHBIN IIPOrHO3,
B3BELICHHOE WJIM PABHOMEPHOE KOJIMYECTBO
TOJI0COB Pa3HBIX MOJENEH MOXXET OBITh
HCIIOJIb30BaHO

TK-1.]1.1
TK-1.]1.2
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YceraHoBUTE COOTBETCTBUE. THIBI PErysspu3allid MOJENIEH MaIIMHHOIO
0o0ydJeHUs 1 UX ONHICAHNE.

1 L1 perynspusarus A) Meronu, KOoTOpbIit JoOaBmsieT mrpad K
(Lasso) (hyHKIIMOHATY TIOTEPH TI0 a0COTIOTHOHN BEIMYHHE
K03 (HUIIUEHTOB MOJICIIH, TI03BOJISIET IPOBOIUTh
0TOOp MPU3HAKOB
2 L2 perynsipusanyst B) Meron, koTopsrit nobapnseT mrpad K
(Ridge) (bYHKIMOHATY TIOTEPh 0 KBAAPATy 3HAYCHHIA
KO3 PHUIIMEHTOB MOJIENIH, CIOCOOCTBYET
YMEHBIICHHUIO BECOB KO3 (HUIINEHTOB
3 Elastic Net B) Merozx, kotopsiii coBmernaer B cede L1 u L2
Pperysipu3aIuio, No3BONIIET OaIaHCHPOBATh
MeX]ly 0TOOPOM MPHU3HAKOB U COKpAICHHEM
BECOB
4 Dropout I') TexHuka, KOTOpas HpUMEHsIETCS 1Jisi OOPBOBI ¢
nepeo0y4yeHneM HEHPOHHBIX CETeH, 3aKII0YaeTcs
B CIIy4aifHOM MCKITIOUYCHUH YaCTH HEWPOHOB B
rporecce 00y4eHus
) Texnuka, KoTOpas UCIONB3YETCS IS
ONITUMM3ALMH IIpolLiecca 00yUeHHs, 3aKITI0UaeTCs
B OCTAaHOBKE OOY4EHUs MOJIENIM Ha PaHHUX
JTarax, Korja HeT 3HAYUTEIBHOTO MPUPOCTa
KayecTBa

TK-1.]1.1
TK-1.]1.2

4 mun. 3aoanue 3AKpblmMoco muna Ha yCmaHoe/ieHue nocne008amenbHoOCmu

I/IHCTPYKLII/IHI HpoanaﬁTe TCKCT U YCTAHOBUTC MOCJICAOBATCIIBHOCTD.

3anuiure COOTBETCTBYIOIIYIO ITOCJIEA0OBATCIIBHOCTD 6}/KB CJICBA HaAIIpaBO




13 Omnpexenure Mocae10BaTENbHOCTS MPUHATHS HHTEIUIEKTYanbHbIX pemennid | OIK-2. 1.1
Y4EJIOBEKOM. OIIK-2.71.6
A) Jlarnble (00paboTKa);
b) Undopmarmms (mo3Hanue);
B) 3nanue (0OHapyX)eHHE 3aKOHOMEPHOCTEH );
I') Ilonnmanue (BBIBOJ YMO3aKIIOUESHUH);
) Paccyxnenne (mpuHATHE PEIICHU).
14 YKaXuTe MoClie0BaTEIEHOCTD ATAIIOB MAIIMHHOTO 00yUeHHSI. OIIK-2.1.1
OIIK-2.]1.6
A) Ormenka Mozenu (BEIOOP KPUTEPHEB Ka4eCcTBa, CPABHEHUE Pa3THIHBIX
anroput™MoB MO);
Bb) IIpeno6paboTka qaHHBIX (BbIIEIEHHE TPU3HAKOB, OTOOP MPU3HAKOB,
CHIDKEHHE pa3MepPHOCTH, MAaCIITAONPOBAHNE TTPU3HAKOB, B3ATHE
BBIOOPOK);
B) IIporaosupoBanue (MCIOJIB30BaHHE MOCTH);
I') O6yuenue monenu (0TOOp Mozenu u 00ydeHne, BEIOOp METPUKU
Ka4uecTBa, MepeKpECTHASA MTPOBEPKa, TUIIepIIapaMeTpuIecKas
OTNITHMU3ALIHNS).

15 YKaXuTe MOCIIeI0BaTEIEHOCTD ATAlOB B3aUMO/ICHCTBUS ar€HTOB CO IK-1.11.1
Cpejioi B MAIIMHHOM 00YY€EHUH C TIOJKPEILUIEHHEM, KOTOPBIE Il HA3BaHUE HK-1.1.2
Mmeroxy oOoyueruss SARSA/

A) Cocrosaue;
b) [eiicTrue.
B) Iloaxpemnnenue;
5 mun. 3adanue omxpvimozo muna c pazeepHymoviM 0Meemom
Wuctpykmus: [IpouunTaiiTe TEKCT U 3alUIIATE Pa3BePHYTHI 0O00CHOBAHHBIM OTBET
WM HAIMIIUTE MPOMYIIEHHOE CJIOBO/CIOBOCOUETAHNE

16 Krnacrtepuzanus, cHIDKeHHE pa3MEpHOCTH JaHHBIX, TOUCK aHoManuit u ap. | OIK-2. /(.1
— 3TO AITOPUTMBI B KOTOPBIX UCIOJIL3YETCA 00yUeHUE OHK-2.1.6

17 — 9TO METOJl MAallMHHOTO O0ydeHus, B KotopoMm areHt | OIIK-2.10.1
00y4aeTcs Ha OCHOBE OOpaTHOM CBA3M OT Cpedbl ¢ Henblo Makcumusanum | OIK-2.71.6
BO3HATPAXKICHUS

18 Meronst WCTIOJIB3YIOTCS JUIS OIIEHKH KauecTBa MOJIETTH MK-1.J0.1
MAaIIMHHOTO 00yUYeHHs, CPAaBHEHUS MOJIeNel ¥ BEIOOpa ONTUMAaIbHON MOJIEIH. 1K-1.71.2

19 _ Ha3weBawT 3pdeKT, Ipu KOTOPOM KaduecTBO paboTs! anmroputma Ha | ITK-1.J1.1
HOBBIX 00BEKTAX, HE BOLIEAIINX B COCTAB O0YUEHUS, OKA3hIBAETCS HK-1.71.2

CYILIECTBEHHO XYK€, YeM Ha 00y4Jaromiel BEIOOpKe.

pumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJJAHUIA.

1-it Tum. 3aganue KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM OJJHOTO BEPHOTO OTBETA M3 YETHIPEX MPEIOKESHHBIX U
000CHOBaHHEM BBIOOpA CUMTACTCS BEPHBIM, €CIIM IPABUIILHO yKa3aHa [u(pa v MPUBEICHbI KOHKPETHBIE apIyMEHTHI,
HCIOJIb3yeMbIe TIPH BHIOOPE OTBETA.

[TonHOE coBMasieHHe ¢ BEPHBIM OTBETOM — | Gait.
HeepHslit oTBeT HiH ero otcyrcTBre — () 6amioB.

2-ii THIL 3al[aHI/Ie KOM6PIHPIpOBaHHOF0 THIIA C BI)I60p0M HECKOJIbKUX BAPUAHTOB OTBETA U3 NMPEAJIOKECHHBIX U
Pa3BEPHYTHIM 000CHOBaHHEM BI)I60pa CUYHUTACTCS BEPHBIM, €CJIN IIPABUJIbHO YKa3aHbI III/Iq;)pI)I U MPUBEACHBI KOHKPETHBIC
ApPryMEHTBI, HCITOJIb3YEMBIC IIPU BLI60pe OTBCTOB.

[TonHoe coBmasieHHe ¢ BEPHBIM OTBETOM — | Gat.
Ecnu nomymieHs! omMOKK MM OTBET OTCYTCTBYeT — 0 6aiioB.




3-it THN. 3ajaHue 3aKpHITOTO THIA HAa YCTAHOBJIEHHE COOTBETCTBHS CUMTACTCS BEPHBIM, €CIIH YCTAHOBIICHEI BCE
COOTBETCTBHUS (ITO3ULIUH U3 OJJHOTO CTOJIOIa BEPHO CONOCTABIIEHBI C MO3ULUSAMHU APYTOro CTONOIA).

[TonHoe coBnaneHue ¢ BEpHbIM OTBETOM — 1 Oat.

HesepHslit oTBeT My ero orcyrcTBre — 0 6amios.

4-ii THn. 3axaHue 3aKPBHITOTO THIIA HA YCTAaHOBIICHUE MOCIIE0BATENbHOCTH CUUTAETCS] BEPHBIM, €CIIU MIPABUIBHO
yKa3aHa BCS IOCIIe0BaTeIbHOCTD U P.

[MonHoe coBnaneHne ¢ BEpHBIM OTBETOM — | Ot

Ecnm momrymmieHs! ommOKy WM OTBET OTCYTCTBYeET — O GayuioB.

5-it THN. 3aaHNe OTKPHITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUUTACTCS] BEPHBIM, €CJIM OTBET COBIIAJIAET C STATOHHBIM
0 COACPIKAHUIO U TTOJTHOTE.

[IpaBuibHBII OTBET 3a 3aJaHUE OLICHUBAETCS B 3 Oaa.

Ecnu nomyieHa ofHa omiOKa\HETOYHOCTB\OTBET NPABHIIBHBIN, HO HE MONHbINA — 1 Gaiu.

Ecnu nonymeno 6onee 1 ommOKu\oTBET HeMpaBUIIBHBIH\OTBET OTCYTCTBYET — 0 GAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne /i [TepeyeHb KOHTPOJIBHBIX PabOT

He npeaycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENAIONIMEe  HPOLENypbl  OLICHHBAHUS
WH/IMKATOPOB, XapaKTEPU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpylOIIMX NOPSAAOK M IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M IMIPOMEKYTOUYHON aTTeCTaluy 00y4JaroIInuXCs
I'VAIL

11. Meroauyeckue ykazaHus i1 00y4JarOUXCsl IO OCBOCHUIO TUCIIUTLIMHBI

11.1. Meroauueckue yKazaHus I OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue cOBpeMEHHON JEKIMH B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOEHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIcaU. B yuyeOHOM mpoliecce JIEKIHs BBIIOJHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEJIEBOI YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBIJIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— HAY4YUTbCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH TJIaBHbIE MBICIH M
MOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJy4YeHHe TOYHOIO NOHWMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMENl CIIaloB U
UCIIOJIb30BAaHMEM pa3aTOYHOTO0 MaTepuaja TMpH MPOBEISCHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

Jlekuust coctoUT U3 TPEX OCHOBHBIX 4YacTeW: BCTYIUTEJIbHOM, OCHOBHOW H
3aKJIIOYNTEIIHBHOM.

BerynurensHas 4acTh onpeenseT Ha3BaHUE TeMbl, IUIaH | 1eib Jekuun. OHa nmpu3BaHa
3aMHTEPECOBATh W HACTPOUTH ayJUTOpPUI0. B 3TOM yacTW JEKIMH W3JIaraeTcsi aKkTyaJbHOCTb,
OCHOBHAsl WJesl, CBA3b JAHHOM JICKIIMU C MPEABIIYIIUMH 3aHATHSIMHU, €€ OCHOBHBIC BOIIPOCHI.
BBenenue 10KHO OBITH KPATKUM H 1IEJICHAIPABICHHBIM.

B OCHOBHOW 4YacTH JIGKIIMH peaTu3yeTcsl HaydHOE COJIepKaHHUE TEMBI, BCE TJIABHBIC
y3JI0BBIE BOIIPOCHI, TIPOBOAMTCS BCS CHCTEMa JOKA3aTelbCTB C HWCIOJIB30BaHHWEM Hamboliee
11EeJIECO00PA3HBIX METOMYECKUX MPUEMOB. Kaxkib1ii y4eOHBIN BOIIPOC 3aKaHYMBACTCS KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOJISIMMU CTYIEHTOB K CIIEYIOIIEMY BOIPOCY JIEKIIUH.

3akrounTeIbHAs 9acTh UMEET IIeJIbI0 000011aTh B KPaTKUX (OPMYIMPOBKAX OCHOBHBIC
UJICH JICKIIMH, JIOTUYECKH 3aBepias €€ KaKk 1eJIOCTHOE TBOPEHHUE.

OtpaenpHbIe BUBI JEKUUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJCPKAHUIO, TaK U

10 CTPYKTYpE.

11.2. MeTtogu4veckue yka3aHUs Uil OOYYAIOIIUXCS IO MPOXOXKIACHHUIO MPAKTHUYSCKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKII0Yaronasicsl B BHIOJIHEHUU 00y4alOIIMMUCS 10 PYKOBOJICTBOM IpenoaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOSHUS HAYyYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOIIEroCs SBISCTCS MPUBUTHE O0YIAFOIIMCS
YMEHHH U HaBBIKOB MPAKTUYECKOU IEATEIHHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUH 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, pacllupeHue M AeTau3alus 3HAHUW TPU PElIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJICHHE HOBBIMH METOJaMH M METOJUKaMU H3YYeHHUS KOHKPETHOH y4deOHOI
IACIATUINHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBIIOJIHEHUS 3aJaHMIL;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
00y4eHwusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

[IpakTHueckue 3aHATHS TPOBOJATCA B KOMIIBIOTEPHOM KJIACCE€ C HCIOJIb30BAHHEM
[AKETOB MpOrpamMMm pa3pabOTKU U OTJIaJKH IPOrpaMMHOIO oOOecrneueHus JUCTpUOyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHa3Ha4YeHHBIA JUIS KPYMHOMACIITAOHOMN
00pabOTKK TaHHBIX, TPOTHO3HON aHAJIMTHUKHM U HAYYHBIX BBIYMCIECHUN OT KomnaHnuu Continuum
Analytics. OTo OecrulaTHbIi, BKJIIOYash KOMMEpPYECKOE HCIIOJIb30BaHME, U TOTOBBIM K
UCTIOJIB30BAaHUIO B Cpele mpedanpusaTus muctpuOytuB Python, kortopwiii oObenuHsET Bce
KJIFOUEBbIe OMOTMOTEKH, HEOOXOIMMBIE ISl paOOTHl B 00JIACTH HAYKH O JAHHBIX, MAaTEMAaTUKH U
pa3pabotku. Anaconda yxke Brirouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuyeckue 3aHATHS MPEANONAraloT padoTy MO WHAMBUAYAILHOMY 33JIaHUIO,
CBSI3aHHOMY C Pa3pabOTKOM M OTIAAKON pOOOTOTEXHUYECKUX CHCTEM 00paboTKH MH(POPMAIIUH.




[To pesynapTaTaM Ka)X0TO MPAKTHYECKOTO 3aJaHUs JOHKEH OBITh MOJATOTOBJICH OTYET,
coJIeprKalIfii He0OOXOIUMBIE TEOPETUUECKUE CBEICHUSI, TUCTHHTH M-TIPOrpaMM, TOCTPOCHHEIE B
MIPOIIECCE BBHIMIOJHEHHUS pabOThl rpaduyecKkre 3aBUCUMOCTH W T.I. Kaxkapli OoT4€T IOJDKEH
CoJIepaTh BBIBOJBI MO MPOJECIAHHOW pabOTe U CIHUCOK HCHOJIb3YyEeMbIX JOMOJHUTEIbHBIX
HCTOYHHUKOB.

Kaxxnoe mpakTudeckoe 3aHATUE 3aBEpIIACTCS cOOEceOBaHHEM C TPErojaaBaTeieM IIo
MIPEACTABICHHOMY OTUYETY C BBICTABJICHHEM OIICHKH.

11.3. Metoauueckue ykazaHUs Uig OOy4aloOIIMXCA M0 MPOXOXKIACHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOU pPaOOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1eNbI0 POPMUPOBAHUS Y 00YUAIOIIUXCS OMbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 3371a4 MPO(ECCHOHANTBHOMN IeSTETbHOCTH.

KypcoBoii npoext/ paboTa 1mo3Boisier 00y4aronemMycsi IPUMEHUTD MOJy4YeHHbIC 3HAHUS
P PELICHUHU MPUKIIAIHBIX 3a]1a4.

CTDVKTVDa MOSICHUTEILHOMN 3alMCKU KYPCOBOI'O HDOCKTa/ Da6OTBI
ITosicHuTenbpHAas 3amuckKa KprOBOﬁ pa6OTBI / IIPpOCKTa JOJIKCH COACPIKATD:

— (aMIIINIO, UMS U OTYECTBO CTYJEHTA, BBITIOJHUBIIETO PaboTy;

— HOMep Y4eOHOU rpymisbl;

— J1aTy BBIMIOJHEHUS PabOTHI;

— Ha3BaHue paboThI;

— 11e7Tb PaboTHI;

— MepeUYeHb 3a/1a4, KOTOPbIe HEOOXOAUMO PEIIUTh ISl JOCTHXKEHHS TOCTABICHHOM 1EIIH;

— 00BEKT U MpEeAMET UCCIICIOBAHUI;

— OIJIaBIICHUE;

— aHATTUTUYECKHI 0030p JIUTEPATYpHI 110 TEME UCCIIeI0BAaHUM;

— U3JOXKEeHUe cojaepkaHusi paboTel. [lpuBogumbie GOpPMYIBI, aNTOPUTMBI, CXEMBI,
rpaduku, pUCYHKH TOJIKHBI UMETh MOSCHEHUS B TEKCTE PaOOTHI.

— JINCTUHTH MPOTPaMM, pa3paOOTaHHbIE U OTJIAKEHHBIE B TIPOIECCE BBHIMTOIHEHUS PaOOTHI,
MIPUBOJIATCS B IPHUIIOKEHUY;

— CIIMCOK HMCTOJIb30BAHHOM JIMTEPATYPHI;

— BBIBOJIBI.

TpeboBanust k 0OPMIICHUIO MOSICHUTEIbHON 3aIUCKU KYPCOBOTO NMPOEKTa/ paboThl

[Tpumep odopmMieHUsT TUTYIBHOTO JIMCTA MOSCHUTEIbHON 3alMCKU MPHUBEACH Ha cailTe
YHHMBEPCUTETAa WW.guap.ru.

[Tpu odopMieHUH MOSCHUTENBHON 3alMCKU HEOOXOAMMO MPUIEPKUBATHCSA TPeOOBaHUM
I'OCT 7.32-2017 «Otuér 0 Hay4yHO-HMCCleNoBaTeNbCckol pabore. CTpykTypa M IpaBuiia
ohopMITCHUSY.

[TosicHuTenpHast 3amMcKka KypcoBOW paloThl / MpoeKTa JOJKHA OBITh MOJATrOTOBJIEHA B
OyMa)KHOM U B JIEKTPOHHOM BuJe. [locie 3aiuThl MOsICHUTENbHAS 3allicKa B OyMaXXHOM BHJIE C
IPOCTaBJICHHBIMU OIICHKAMHU XpaHHUTCS Ha Kadenape, a 3amucka B 3JIEKTPOHHOH (Gopme T0JKHA
OBITH BBUIO’KEHA B JIMYHOM KaOHWHETE CTYAEeHTa

11.4. Metoauueckue yKazaHus JUIsl 00Y4arOIIUXCS MO MPOXO0XKAECHUI0 CAMOCTOATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITIOIHSAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTHsl.



Jlnst oOyvaronuxcst 1Mo 3a04HOM ¢dopMe OOydeHHS, CaMOCTOSATENbHass paboTa MOXKET
BKIIIOYATh B €05 KOHTPOIBHYIO paboTy.

B mporiiecce BBIOTHEHHSI CAMOCTOSTENILHOW paboThI, y oOydaromerocss GopMHpYyeTcs
nenecooOpasHoe ImIaHupoBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3allMM TPUOOPETAeMbIX 3HAHWUN, OOCCIICYMBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IMOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITEIbHYIO  paboTy
00y4aroIIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOJIMYEeCKUN MaTepHall 10 TUCIUILIHHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOJTHCHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
1o 3a049HOU (popme oOydeHwHs ).

11.5. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Tekymuid KOHTPOJb YCIEBACMOCTH MPEAYCMATPUBACT KOHTPOJIb KadyecTBa 3HAHUHN
00yJaromurXxcsi, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0Jlda OCBOCHUS
JUACIIUIIINHEI.

KoHTponb kauecTBa 3HAHUN MPOBOIUTCS B (hOpME MHIMBUYaTHHOTO COOSCETOBAHUS 110

MaTepuaidy OTIENbHBIX pa3JesoB AUCLMIUIMHBL, a TAKKE MPOBEPKU OTUETOB O BBINOJIHEHUU
IIPAaKTUYECKUX 3a/1aHUM.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOTYT YUUTHIBATHCS IPU MPOBEACHUN IPOMEKYTOUHON
aTTeCTallHH.

11.6. MeToau4ieckue yKa3zaHUs JUIsl O0Oy4aroONIMXCs MO MPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounast ~ arTecTamusi  OOy4arOmUMXCs  MpeAyCcCMaTpuBaeT  OIEHHWBAHHUE
MIPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3yJIbTaTOB 00yUYeHUs 1Mo auciurinie. OHa MpoBOJUTCS B
dbopme sK3aMeHa:

Dk3aMeH — (opMa OIEHKU 3HAaHWM, MOJYYEHHBIX O0YYaroIIMMCS B MPOLIECCe M3YUCHHUS
BCEU JTMCIUIUIMHBI UJIM €€ YaCTH, HABBIKOB CAMOCTOSITEILHON PabOThl, CHOCOOHOCTH TPUMEHSITH
UX JJI1 pEeHIeHUs NPaKTUYECKUX 3aJad. OK3aMEH, KakK IMpaBUjIo, IMPOBOAMUTCS B MEPHOJ
HK3aMEHALIMOHHOW CECCUU W 3aBEepIIAeTCs aTTECTAllMOHHOM OIEHKOM «OTIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHOY.

Cucrema OIEHOK TPH MPOBEIACHUU MPOMEKYTOYHOM aTTeCTallud OCYIIECTBISETCS B

cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywaronuxcs Mo nporpaMmaM BbICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4deOHOM paloTh
ctyneHToB B ['YAII».



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




