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AHHOTaUA

JucuunnuHa «CHucTteMbl 1 METO/bl UCKYCCTBEHHOI'O MHTEJUIEKTA B AJIEKTPO3HEPIETUKE»
BXOJMT B 00pa30BaTeNIbHYIO IPOrpaMMy BBICIIEr0 00pa3oBaHUs — IporpaMMy OakajaBpuaTa 1o
HaNpaBJIeHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HalpaBIEHHOCTH «ODHEPreTUYecKue >JIeKTpUYeCKUe MalMHb. JlucuuimHa peanusyercs
Kadeapoii «Ne32».

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOLUIMX KOMIIETEHIIUH:

IIK-1 «cmocobeH TNPUMEHATH TEXHOJOTMH  HCKYCCTBEHHOTO  HHTEIUIEKTa B
Ipo¢eCCHOHATIBHOM 1A TEIbHOCTI

CopepxaHue JUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
METO/IOB, CIIOCOOOB MOJEIUPOBaHMUS M BOCHpPOM3BEAEHUS ¢ noMouplo OBM  oTnenbHbIX
(GYHKUIMH HHTEIICKTYAIbHOW JEsITeIbHOCTH 4YEJOBEKA, CBS3AHHBIX C pEIICHHEM KaKHX-JTHOO
3a7iay B 00J1aCTH AJIEKTPOIHEPTETHKH.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
y4eOHOro mpoliecca: JIEKIUH, JJabopaTopHble PabOThl, IPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIUE BHIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHUS AMCLUIUIMHBI COCTaBiseT 3 3ayeTHbIX exuHuis, 108
4acoB.

SI3pIK 00yUEHUS 110 TUCHUITIIMHE «PYCCKUI».



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCLUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenbto mpenogaBaHus AUCUUILIUHBI SABIISETCS 03HAKOMJICHHE CTYICHTOB C MPUHIIMIIAMU,
METOJaMU U MHCTPYMEHTAIBHBIMU CPEICTBAMH MAIIMHHOTO OOydeHHs, KaK OJHOTO M3 CaMBIX
NOMYJSIPHBIX M MPOJAYKTHBHBIX HAaIlPaBICHUNH HMCKYCCTBEHHOTO WHTEJIEKTa, CBSI3aHHOTO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOYYarOIIMXCsl AITOPUTMOB, M3BJICKAIOIIUX 3HAHUA M3
naHHbix. OOydvaromuecs JOJDKHBI U3YUYUTh OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOIO
00y4YeHHsI, TIOTYYUTh HEOOXOIUMBbIEC HABBIKH JUIS MPUMEHEHHUS CUCTEM MAIIMHHOTO OO0y4YeHHUs
IpU pElIeHUU 3ajad KIacCU(pUKALUU, PErpecCuu, KiIacTepu3aliy, acCOLHAlUU, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuumiamHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTeNbHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMBbl BBICIIETO 00pa3oBaHus (pajnee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAUKATOPHI UX JOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenb KOMOETEHINH U UHAUKATOPOB UX JOCTHXKEHUS

Kareropwus (rpymrma) Konn Kox 1 HanMeHOBaHWE HHIMKATOPA JOCTHIKEHHS
HAaMMCHOBAHHE
KOMIICTCHIHH KOMITCTECHIIHH
KOMIICTCHIIMH
[IK-1.J1.1 npumMeHsieT OCHOBHbBIE AJITOPUTMBI
MAaIIMHHOTO 00yYCHHS, KOMITBIOTEPHOTO 3pEHHUS,
00pabOTKH €CTECTBEHHOTO SI3bIKA, METOIbI
[1K-1 criocoben OLICHKH TOYHOCTHU MOJEJIX Ha Oaze
MPUMCHSITh AQHATTUTHYECKON TUIAT(OPMBI H/HITH SI3bIKA
TEXHOJIOTUHU MIPOrPaMMHUPOBAHUS JIJISl PEILICHHSI
[TpodeccuonanbHble poip P P
HCKYCCTBEHHOTO npoeCCHOHATBHBIX 3a/1a4 B 00JIACTH
KOMITCTCHIIHH
WHTEIJIEKTa B JIEKTPOIHEPTETUKU
npodeccuonanbaor | [1K-1.J1.2 pemaer mpodeccuoHaibHbIe 3a1a4u
JESITEIbHOCTH MPEIUKTUBHOTO U aHAIMTUYECKOTO TUTIA C
MPUMEHEHHEM TEXHOJIOTHIA UCKYCCTBEHHOTO
WHTEJJIEKTa ¥ OOJIBIINX JAaHHBIX B 00JIaCTH
JIEKTPOIHEPreTUKU

2. Mecro nucuumiaussl B ctpykType OI1

HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLIUTIINH:

— «MaremaTHka, TeOpHs BEpOSITHOCTEN M MaTeMaTH4eCcKasi CTaTUCTHKA,

— «ABTOMAaTH3aLUs pacyéra U MPOEKTUPOBAHUS TEXHUUYECKUX CUCTEM,

— «MHpopmManOHHBIE TEXHOIOTHH.

3HaHMs, TIOJNyYEHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:

— «MaremaTHuecKre MeTO/Ibl UCCIIeI0BaHUI»;

— «TeXHHUKO-3KOHOMHYECKHUE PUCKHU IIPU CO3AaHUN HOBOM TEXHUKH.




3. O0BeM u TPYI0EMKOCTh TUCIIUILIMHBI
JlanHpie 00 oOmemM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHUIUIMHE (M pacHpeieeHue ITOM TPYT0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCHUILIIUHBI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemMecTpaM
Ne7
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckol n0020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:
nexrun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (113), 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 21 21
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, OK3. JK3.
OK3.*%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUIINHBL, UX TPYAOEMKOCTh

Pasznensl, TeMBI TUCITATIIINHEI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7

Pasnen 1. [lonsatue «MckyccTBEHHBIN
UHTEIIEKT». O6J1aCcTh NPUMEHEHUS TEXHOJIOTUI 2 2 2 3
MCKYCCTBEHHOI'O MHTEJIJIEKTA.

Paznen 2. Ilonstie «MammmHHOe 00ydeHHE».
MammHHOoe 00yd4eHue U UCKYCCTBEHHBIN 2 2 2 3
MHTEJJIEKT. Bupl MaliMHHOTO 00y4YeHMsl.

Paznen 3. OcHOBHBIE TaIbl MAITUHHOTO
oOy4deHus1, UX Ha3HaYCHHE U OCHOBHBIE 2 2 2 3
0CO0EHHOCTH. MoJ1esT MaIlIMHHOTO OOYUEHHUSI

Paznen 4. Peanu3anus anropuTMOB MalliliHHOTO
o0yuenus Ha Python. Moaynu NumPy, Pandas, 4 4 4 4
MatPlotLib, Scikit-Learn

Paznen 5. [IpenoOpaboTka JaHHBIX B CHCTEMAaxX
MAIIMHHOTO O0yUYEeHUsI.




Pasznen 6. IlpumeHneHne KoHBENEPOB A
ONTHUMM3AIMKU TOTOKOB onepanuii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIEeNICH METOJOM

3 3 3 4
CETOYHOIO MOMCKA.
Oco0eHHOCTH peanu3alud Moeen
PErpeCCHOHHOTO M KJIACTEPHOT'O aHAIn3a.
Htoro B cemectpe: 17 17 17 21
Hroro 17 17 17 0 21

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JarloIMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC pa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

Paznen 1 [Tonstue «VckyccTBeHHbIN UHTEIUIEKTY. OOIaCTh MPUMEHEHHUS TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTEIIEKTa. VICTOpUs pa3BUTHSI TEXHOJIOTHI
MCKYCCTBEHHOTO MHTEIUIEKTa. HampaBieHus pa3BUTHS UCKYCCTBEHHOTO
uHTeuekTa. KitoueBble 0COOEHHOCTH €CTECTBEHHOI'O MHTEIJICKTA.
CoiicTBa ciabohopMan30BaHHBIX 337ad. DMIHUPHUECKUi TecT ThioprHTa
U1l OLIEHKU UCKYCCTBEHHOI'0 HHTEJUIeKTa. MIHTenIeKTyalbHble
MH(GOPMAIMOHHBIE CUCTEMBI KaK YHHBEPCAIbHOE CPEACTBO PEIICHUS
HIMPOKOI0 Kpyra 3aady, Uil KOTOPbIX HET CTaHIApTHBIX, 3apaHee N3BECTHBIX
MeTo10B peutenust. Kitacc MHTem1eKTyanbHbIX 3a1a4. AJITOPUTMBI Kak
dbopmanu3zanus 3HaHuil 06 00padoTke naHHBIX. OOpadOTKa TaHHBIX U
00paboTKa 3HaHUM

Paznea 2 [Tonstue «MammuHoe 00yueHue». MammHHOe 00ydeHne u
WCKYCCTBEHHBIM UHTEIIICKT.
Tpu Buga MaIUHHOTO OOY4YEHHUS:

— oOyuenue ¢ yuuteneMm. OCHOBHBIE pemiaeMblie 3a1auu. Obmactu
npuMmenenus. [Iporao3upoBanrie Ha OCHOBE OOyUEHUs C yUUTeNneM. 3aaaua
KJIacCCU(PUKAIIMH - PACIIO3HABAHUE METOK KJIACCOB. 3aj[a4ya pPerpeccuy -
MpeCKa3aHue 3HaUEHUN HENPEPBIBHOW LIEJIEBOM NIEPEMEHHOM;

— oOyuenue ¢ noakperieHneM. OCHOBHBIE perraembie 3aaaun. O6mactu
MpUMeHeHHus. Perienrie MHTEpaKTUBHBIX 33/1a4 HA OCHOBE OOYUYEeHHUS C
MOAKPETUICHUEM;

— o0Oyuenue 0e3 yuutens. OcHOBHBIE pemiaembie 3anaun. O0nactu
npuMeHeHus. OOHapyKeHUE CKPBITHIX CTPYKTYp MpU MOMOIIM 00y4deHus 6e3
yuutensi. BelsiBlieHHe noArpynn npu noMoIu kinacrepusanui. CHuUxKeHue
Pa3MEPHOCTH TSI «CKATHUS JTAHHBIX)

Pa3nen 3 OcCHOBHBIE 3TaIlbl MAITUHHOTO 00YYECHHUS, UX Ha3HAUYECHUE U OCHOBHBIE
0COOEHHOCTH:

— mpeABapuTeNbHas 00padOTKa JTaHHBIX B CHCTEMaX MAITHHHOTO
oOyuenusi. Haznauenue. OCHOBHBIE OCOOCHHOCTH;

— ortan «O0yueHue» B CUCTEMaX MAIIMHHOTO o0y4yeHus. [IpuHIUIBI
(dhopMHUpOBaHHS TPEHUPOBOYHOTO HaOOpa MaHHKIX. Vcrons3oBanme
nepekpécTHoM nmpoBepku. [ unepnapamMerpuueckas ONTHMH3AINS;

— DTaIl OLEHKHA 0000MmIaroIIel CIIOCOOHOCTH B CUCTEMAX MAIIHHHOTO
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oOyuenus. [TousaTus Tounoctu (Precision) u Bepuoctu (accuracy)
(YHKIIMOHUPOBAHHS MOJEIEH.

OcobeHHocT BbIOOpa ONTHUMAIBHOW MOJIENM MAIIMHHOTO OOydYeHHS.
TunoBas 3aBUCHMOCTh MEXKAY CIOXKHOCTHIO MOJEITM MAIMHHOTO O0y4YEeHUS U
oeHKoi e€ 3¢dexkTuBHOCTH. THIIOBAs 3aBUCUMOCTH OLIEHKH 3P (PEKTUBHOCTH
Mozenen MAaIIMHHOTO 00y4eHUs oT pa3mepa oOydaromiel
MOCJICI0BATEIILHOCTH.

dopmanbHasg NOCTAHOBKA 331a4H MAITMHHOTO O0Y4EHHSI

Pa3zngen 4

Peanuzanus anroputma oOyueHust mepcentpona Ha Python. Monynu
NumPy, Pandas, MatPlotLib, Scikit-Learn.

CrtpoeHue u QyHKIMH OMOJIOTHYECKOro HelpoHa. Peanmuzanus
neprentpona Ha Python ¢ ucnonb3oBanuem scikit-learn. TpenupoBka
IIEpCENTPOHA.

AnantuBHbil TuHeHHBIN HelipoH (ADALINE). Tpenuposka ADALINE
METOAAMHU MaKETHOTO M CTOXACTUYECKOTO IPAJUEHTHOTO CITyCKa.
Jlunamuueckoe o0ydeHue.

Mopeinb 10rucTHYeCKON perpeccun. TpeHUpOBKa JIOTHCTHYECKOU
perpeccronHoil Mozenu B scikit-learn. Pemenue npobnemsl nepeodydeHus
IIPY TIOMOIIU PETYIISPH3AIHH.

Merton onopHbIXx BekTopoB (SVM). Kiaccudukamnus ¢ MakCUMallbHBIM
3a30pOM H C MSTKUM 3a30poM Ha ocHoBe SVM. PemeHne HeMMHEHHBIX 3a1a4
siACpHBIM MeTo0M SVM.

Moienu MalmMHHOTO 00y4Y€HHs HAa OCHOBE JIEPEBLEB PELLICHUM.
OO0mbscHeHue pe3ynbTaToB 00yueHus. CiaydyalHblii jec.

Mozesb MaMHHOTO 00yYeHUs Ha OCHOBE K OJIMKaImX coceei.

Hawupnbrii baiiecoBckuii kinaccudukarop.

Pa3zpgen 5

[IpenobpaboTka naHHbIX. Pemenue mpoOieMbl MPOMYIICHHBIX JTaHHBIX.
O6paboTka KaTeropHajJbHBIX JaHHBIX. Pa30WBka HaOopa MaHHBIX HA
TPCHUPOBOYHOE M TECTOBOE IOAMHOXECTBa. lIpWBeneHUE NPHU3HAKOB K
onuHakoBoil mikane. OTOOp coaepKaTeNbHBIX Mpu3HAKoB. OmpeneneHue
B2XHOCTH TIPU3HAKOB.

CykaTue TaHHBIX MYyTEM CHIDKEHUS pazMepHOCTH. CHIDKEHUE
pa3MepHOCTH 0€3 yIruTessi Ha OCHOBE aHaJIM3a TJIaBHBIX KOMIOHEHT. Cxxarne
JaHHBIX C YUUTENIEM MyTeM JTUHEHHOr0 JUCKPUMUHAHTHOTO aHATU3a.
SnepHbIil METOJ aHAK3a TJIABHBIX KOMIIOHEHT JIJI1 HEJIMHEHHBIX
O0TOOpaKCHHIA.

Paznea 6.

OnTumu3anus IOTOKOB Olepalyi Mpyu nomMouy KoHseiiepoB. ToHkas
HacTpoWKa MalIMHHO-00y4aeMbIX MOJIeNIeil METO/IOM CETOYHOT'O MOKCKa.

[IporHo3upoBanue 3Ha4EHUI HEPEPBIBHOM 1IEJIEBOM ITIEPEMEHHOM Ha
OCHOBE PErpeCCUOHHOI0 aHaIU3a.

Pabora ¢ HeMapkUpOBaHHBIMU JAHHBIMH - KJIACTEPHBII aHAIH3.

TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I pacliO3HABaHUA
N300paKeHU.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh



N3 Hux

TpynoeMKOCTb, |IPAKTUYECKON
(uac) HOJATOTOBKH,

("ac)

Dopmsbl
MPAKTUYECKUX
3aHATUN

Ne TeMbl MpakTUYECKUX
n/n 3aHSATUN

No
paznena
JAUCIIUIT

JIAHEI

Cemectp 7

1 | Kiacc uHTEIIEKTyaIbHBIX rpyIIoBast
3anad. O6paboTKa NaHHBIX U
00paboTKa 3HAHMI.
ANTOpUTMBI KaK
dbopmanuzanus 3HaHHK 00
00paboTKe TaHHBIX.

2 | OOyueHue ¢ yuuTesem. rpynmoBas
OcHoOBHBIE pelLIacMble
3amayn. 3amaya 2 2
KJaccudukanuu. 3agada
perpeccum.

3 | IlpenBaputensHast 06paboTka TpyIIOBast
IAHHBIX B CUCTEMAX 2 2
MaITUHHOTO 00Y4eHHSI.

4 | Peanuzauus nepuentpoHa Ha rpymnmnoBast
Python ¢ ucnons3zoBanuem
scikit-learn. TpeHupoBka
nepcenTpoHa.
AAanTUBHBIA JTUHENHBINA
ueiipon (ADALINE).

5 | Mopens 1OrucTUYECKOM rpymnmnoBast
perpeccun. Pemenue
po0JieMbl iepeoOydeHust
IIPH TOMOIITA
pEryJIIpU3aLuH. 4 4
MeTo1 OITOPHBIX BEKTOPOB
(SVM). Perrenne
HEJIMHEWHBIX 33]71a4 SJICPHBIM
MeroaoM SVM.

6 | Mozgenu MalIMHHOTO TpyIIoBast
0o0y4deHHUs Ha OCHOBE
JIEPEBBLEB PELICHHUIA.
CriyuaiiHblii Jec.
Mojienb MalMHHOTO
00ydveHust Ha ocHOBE K
OJIMKAMIINX COCEIEH.
Hawusneiit baliecoBckuii
KJIacCU(UKATOP.

Bcero 17

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

‘ Ne ‘ HaumeHnoBanue 1abopaTopHbIX paboT ‘ TpynoemMKoCTb, N3 Hux ‘
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n/n (gac) IIPaKTUYECKOU | pas3zeia
MOJITOTOBKH, | JUCITHII
(dac) JIMHBI
Cemectp 7

1| Paspabotka Moaenu TMHEHHOTO 1
agantuBHoro Helipona (ADALINE) na 2 2
OCHOBE 0a30BOT0 KJIacca MepcenTpoHa

2 | Knaccudukanus Ha OCHOBE IEPCENTPOHHOM 2
MOJIEJIH C UCIIOJIb30BaHUEM OHOIMOTEKH 2 2
Scikit-learn

3 | Knaccudukaius Ha OCHOBE MOIETU 3
JIOTUCTUYECKOU PErPECcCUu ¢ 2 2
ucnosb3oBanueM oubanoTeku Scikit-learn

4 | Knaccudukamus METOIOM OIIOPHBIX 4
BEKTOPOB C UCTOJIH30BAHUEM OMOINOTEKU 4 4
Scikit-learn

5| Krnaccudukanus TMHEHHO pa3aeTnMbIX )
00BEKTOB (TpH IPH3HAKA, YETHIPE Ki1acca) C 4 4
ucnosb30BanueM oubanoTeku Scikit-learn

6 | Knaccudukanus nuHelHO Hepa3aeIuMbIX 6
00BEKTOB C HCITOJIb30BAHUEM OMOINOTEKH 3 3
Scikit-learn

Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHIIOIHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarouIXxcs

Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.

Tabnuna 7 — Bunbl caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

B . Bceero, | Cemectp 7,
U] CAMOCTOATEIbHONU padOThI
qac qac

1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 8 8
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04HIKOB (KP3)
IToaroroBka K MpOMeEXyTOYHOMU 5 5
atrectrauuu (ITA)

Bcero: 21 21

5. Ilepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIFHON pabOThI 00YYArOMIMXCS IO TUCITUTLINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKHE MaTepHasbl ISl CaMOCTOSITENIbHON padoThl 00yJaromMXCsl yKa3aHbl B
. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepeueHp mevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUN IpUBeieH B Tabmulle 8.
Tabmuua 8— IlepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Komuectso
IK3EMILIIPOB
Ugll_ﬂiﬁ)/ cc bubnuorpaduueckas ccplika i 61253:3;%6
AJIEKTPOHHBIX
IK3EMILUISIPOB)
YK Cepuxon C.A. AropuT™bl 1 METOAbI MAIINHHOTO
004.85(075.8); oOyuenus: yued. meroa.mocodue / C.A. Cepukos, M./I.
004.438(075.8) Symkuna. — CI16.: TYAIIL, 2025. — 102 c.
YK Pamka, C. Mammnanoe odyuenue ¢ PyTorch u Scikit-
004.43 Learn: Ilep. ¢ anru. / C. Pamka, 1O. JIro, B. Mupmxanwm.
— Acrana: ®onmanr, 2024. — 688 c.
YK 681.3.07 Pamka Ceb6actbsH, Muppxanmwim Baxun. Python u
MaIIMHHOE 00yYEeHHe: MAIIMHHOE U TITyOOKOe 00y4eHue ¢
ucrons3oBanueM Python, scikit-learn u TensorFlow 2, 3-e
u3n. Ilep. ¢ anrn. — CII6.: «/{nanextukay», 2020. — 848 c.
YJIK 004.43 Ilnac Bannep Mxeiik. Python s cioxHbix 3agau:
1137 HayKa O JaHHBIX. 2-€ MeXAyHap. u3l. — Acrana: «CipuHT
Bbyk», 2024. — 592 c.
YJK: 681.3.07 7Kepon Opeaben. [IpukiiagHoe MalmmHAOE 00yUYSHHE C
nomombsio Scikit-Learn, Keras u TensorFlow: konmenmuym,
WHCTPYMEHTHI M TEXHUKH JIJISI CO3TaHUS
MHTEIUIEKTYaJIbHBIX CUCTEM, 2-¢ u3.: Ilep. ¢ anri.— CIIG.:
000 «/Ilnanmektukay, 2020.—1040 c.
YK Ipocus /Lx. [Tpuknaanoe MamuHHOE 00y4eHHE U
004.438 HCKYCCTBEHHBIN MHTEIIEKT i1 MH>KeHepoB: [lep. ¢ aHriI.
— Acrana: AJIUCT, 2024. — 432 c.
ISBN Anapeac Mwaiep, Capa I'Bugo. Beegenue B ManmmHHoe
978-5-9908910-8-1 obyueHwue ¢ momoripo pPython. PykosoactBo s
CIEIMAJIUCTOB 10 padboTe ¢ AaHHbIMH. — M.: W]
«I'eBuccra», 2017. — 393 c.
YK 681.3.07 Qa6on Kpuc. MammnHoe o0yyeHHe ¢ UCIIOIb30BaHUEM
Python. Coopnuxk peuentos: Ilep. ¢ anrin. — CI16.: BXB-
[TetepOypr, 2019. — 384 c.: ui.
YK IocTosmt A. B. OCHOBBI HCKYCCTBEHHOT'O MHTEIIJIEKTA B
004.8 npumepax Ha Python. Camoyuutens. — 2-¢ u3j., nepepad.
u gor. — CI16.: BXB-ITerepOypr, 2024. — 448 c.
7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOEHHUS JTUCIMILIMHBI

npuBeJieH B Tabmuie 9.
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Tabmmma 9 -

[lepeueHp 3MEKTPOHHBIX 00pa30BATENbHBIX pECypcoB HHGOPMAIMOHHO-

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 MHTEIJIEKTYaTbHOMY aHAJIU3Y
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

Penosutopuit mammuHoro ooyuenust Kanudopuuiickoro
yHuBepcutera B UpBaiine

http://python.org

Odunuansabiil caiiT sa3bika Python

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

Juctpudyrus Python, npenHasnadeHHbIi 1is
KpyMHOMacIITabHoW 00paboTKU JaHHBIX, TPOTHO3HON
AQHAJUTHKH U HAYYHBIX BeIYHCICHUN Anaconda

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTPOTPaMMHOTO O0OECHEUEHUS, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumuie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

Ne /1t

HanmenoBanue

1 Anaconda3-2024.10-1-Windows-x86 64

2 Python 3.12 version

3 Spyder 5.5.1

8.2. Ilepeuenn

MH(pOPMAaLOHHO-CITPABOYHBIX

CUCTEM,UCITIOJIB3YCMbIX npu

OCYIIIECTBIIEHUU 00pa30BaTEIBLHOTO MIPOLIEcca MO AUCIUIIIMHE
[lepeuenr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B

Tabnuie 11.

Tabmuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /it HanmenoBanue
1 Omnnaita-xkaura «CrnpaBoyHHK 10 HayKe 0 AaHHbIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.htmi
2 JlataceThl 0 MalTMHHOMY OOYUYEHHIO
http://archive.ics.uci.edu/ml/datasets.php
9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS

00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTLUIHHE, TIPECTaBICH B TabmuIel 2.
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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=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 HanmeHnoBaHue cOCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynsTuMenuiiHas JEKIIMOHHAS Ay IUTOPHUS b.M. 21-21
KommnbroTepHslii kinacc B.M. 31-04

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsi IPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Buj npomMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPEJICTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeyeHune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOpMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETCHITUH

Xapakreprctrka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJo 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MIOHITHIA.

«OTJIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT ero, ONUpasch Ha 3HAHWS OCHOBHOMU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHATHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM NPUMEHEHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

MaTrepuaa;
— JIOMYCKAeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH NP
«HEYIOBJICTBOPUTEIIEHO .
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3aYTCHO»

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He GOPMYJIHUPYET BEIBOJIOB U 0000IIEHUIA.

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! 1yist 5x3aMeHa npecraBieHbl B Tadbauie 15.

Tabmuna 15 — Bonpocs! i sk3amMeHa

Kon
Ne mi/m IIepeueHb BOIPOCOB JJIsI 3K3aMEHA
UHIMKaTopa
1. Jlaiite onpenenenue mnoHsaTuio «MckyccrBeHHbld uHTeuiekT». [loschute | IIK-1./0.1

TepMuHbl  «Cnabblif  HMCKYCCTBEHHBIH  MHTEIUIEKT» UM «CHIIbHBIN
HCKYCCTBEHHBIN UHTEILIEKT. [Iepeuncnure 0COOEHHOCTHU
ciaboopMaIn30BaHHBIX 337ay KaK OCHOBHOM 00JacTH NPUMEHEHUS
TEXHOJIOTHIl HCKYCCTBEHHOro HHTe/UIekTa. IlpuBeaute npumepsl Takux
3ajiay.

. Ilo kakoMy npHU3HAKy MOXHO BbLAECIUTh MHTEIUIEKTYyaJbHbIE 33Ja4l CpPEAU
apyrux  3amad  obpaborkum  uHpopmanuu?  IlpuBenure  mpumMepbl
MHTEJJIEKTYaJIbHBIX 3aja4. [losicHuTe, YTO Ha3bIBalOT MHTEIEKTYaIbHBIMU
UH(POPMALMOHHBIMU TEXHOJOTHUSMH.

. Jlalite ompenenenue mnoHATHIO «MamuHHOEe O00y4eHHe». C YeM CBsI3aHO
CBOMCTBO 00yueHMs B Takux Mozaeisax? Ilepeuncinure oCHOBHBIE (akTOPBI,
BIHSOMUE Ha S(PQPEKTHUBHOCTD HCIOIB30BAaHUS METOJOB MAIIMHHOTO
o0y4yeHHUs], ¥ JaliTe UM KPaTKYIO0 XapaKTEePUCTHKY.

. IlpuBenuTe KiIaccHU(PUKALMIO CHCTEM MAIIMHHOTO OOydeHHUs Mo O00BbEMY U
TUIy KOHTPOJS BO BpeMsi OOy4YeHMs, B 3aBUCHUMOCTH OT CHOCOOHOCTH
0o0y4JaTbCsi Ha OCHOBE MOTOKA BXOJAIIUX JAHHBIX, 10 C0co0y 0000IeHUS
3HaHuil. J[laliTe KpaTKyl0 XapakTepUCTHUKY IE€pPEUUCIIEHHBIM KjaccaMm
CHUCTEM.

. Ilosicautre ocobeHHOCTH OOy4YeHMsI C YYMTeleM KakK BHJAa MAIIWHHOTO
oOyuenus. IlpuBeauTe NOCTAaHOBKY 3aJaud OOyUYEHHUS C YUYUTENIEM.
[Tepeuncnure TUMBI 3aa4 OOyYEHHs C YUUTENIEM, B 3aBUCUMOCTH OT BHJA
MHOKECTBA  JIOMYCTUMBIX  OTBeTOB. llosicHMTE, 4YTO  Ha3bIBaeTCs
NPU3HAKOBBIM OMHCAHWEM OOBEKTa U3 MHOXKECTBA UCCIETYEMbIX OOBEKTOB.
Kakwue Tursl Npu3HaKkoB CyIECTBYIOT?

. IlepeuncnuTe OCHOBHBIE ATaIlbl PEIICHUS 33aJaud MAIIMHHOTO OOY4YeHHs C
yuuteneM. [losicHuTe copepkanue KakKaoro sTamna.

. Ilosicautre ocoOeHHOCTH O0OyueHHs 0e3 yuuTens Kak BHJa MAIIMHHOTO
oOyuenus. Ilepeuncnute Hanbosee xapakTepHble 00JacTH MCHOIb30BAaHUS
oOyuenus 6e3 yuurens. Kakue THIBI 3a7jau pematoTcsi METoiaMu 00ydeHust
6e3 yuutensa? JlaiiTe KpaTKyro XapakTEpUCTUKY 3TUM 3a/ladaM.

. Tlosicaute ocobeHHOCTH 00y4eHMs C MOJIKPEIUICHHEM KaK BUIa MAIIWHHOTO
oOyuenus. IlpuBenuTe MOCTaHOBKY 3a/Jayd OOY4YEHHs C MOJKPEIUICHUEM.
Onummre cxemMy B3auMMOJEHCTBUSI areHTa €O CpeJoW MpH peaau3alnuu
oOyueHuss ¢ mnoakpemaeHueMm. Ilepeuucnure XapakTepHble 00JaCcTH
npUMeHEeHHs 00y4YeHHUS C TTOAKPEIUICHUEM.

. IlosicHuTe 0COOEHHOCTH OIIEHKH KayecTBa paboThl kiaaccudukaropa. Ilouemy
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10.

11.

12.

kodpduuueHT  ommOOYHBIX  KiIaccuuKauMii W NPaBHIBHOCTh
knaccuukanuu He Bcerga  sABIAIOTCA I(P(GEKTUBHBIMH  TTOKA3aTENSIMU
KadectBa Kkimaccupukamuu? Yrto Takoe wmarpuma HerouHocted? Kak
ONpeAeNuTh TOYHOCTh M IMOJIHOTY KiIacCU(PHUKAIMK C HUCIHOJIb30BAaHUEM
MaTpullbl  HetoyHocTed?  Kakme  ocoOeHHOCTHM — KiaccudukaTopa
XapaKTEepU3yKT TOYHOCTh U MTOJIHOTA?

Kak  BBIIIAAST  TUNOBBIE  3aBUCMMOCTH  TOYHOCTM  OT  IIOJIHOTHI
KJIacCU(UKALlMU, a TaKkKe TOYHOCTH M MOJHOTHI OT IOpOra MPUHSATHS
pemienusi? IloscHute Takoe MoBeAeHUE JaHHBIX 3aBUcuUMoOcTell. [losicHuTe,
YTO Takoe «mepa F1», kak oHa onpenensercs U AJis 4Yero UCIOJIb3yeTCsl.
[TosicHuTe, KaKk UCTONB3yeTCcs KprBasi paboueil XapaKTepUCTUKU MPUEMHUKA
(ROC) nns omenku kadectBa paboThl Kiaccudukaropa. IIpuBenute
XapakTepHbId BUA JaHHOW KpuBOoW. Kak BeIISIIUT KpuBas paboueit
XapaKTePUCTUKHA MPUEMHHUKA MPU YUCTO CIydaHOW Kiaccubukaruu? Jis
KaKuX Leleld OOBIYHO HCIOJIB3YeTCs] M3MEpEeHHE IUIOUIaau IO KPUBOM
paboueit xapaktepuctuku npuémuuka (AUC)?

IlosicHuTe, Kak CTPOMUTCS MaTpUlla HETOYHOCTEW IPU MHOTOKJIACCOBOU
kinaccupukanun. Kak MOXKHO OLIEHUTh TOYHOCTHh M TOJHOTY JUIS KaXKJI0TO
KJlacca, a TaKXKe pe3yJbTUPYIOUIME 3HAYEHUS TOYHOCTH M IOJIHOTHI
KJIaccu(UKaIum.

13 Tlosicaute OCOOEHHOCTH OIICHKM KadecTBa paboThl Moneneil perpeccuu. B

14.

15.

16.

17.

KaKMX ClydasX OTJIalT IpeanodreHue kpurteputo kauectBa RMSE, a B
KaKuXx ciydasx kpurepuro MAE?

B uém coctout cBoiicTBO 0000mHIarOMIE CIOCOOHOCTH MOJENIN MAallMHHOIO
oOyuenusa. Kakue mnpuéMbl HCHONB3YIOTCS JAJS TEOPETHUECKOH U
IMITUPHYECKON OLICHKHU obo0maromiei CTIIOCOOHOCTH: OLICHKA
MaTEeMaTUYeCKOTO OKUIAHHUS CpPEJHUX I[OTeph, OLIEHKA BEPOSITHOCTHU
nepeoOyueHus, OlCHKa Ha OTJIoXeHHbIX naHHbiX (hold-out), orenka
CKOIIB3SIIEro KOHTpoJs (Cross-validation).

Ha3oBute OCHOBHBIE TPHUYMHBI BO3HUKHOBEHHUS  IEPEOOYYECHHUS |
HE000Y4YeHHUs1 B MOJIENIAX MalIMHHOro oOyueHus. [lepeunciaure ocHOBHBIE
CrocoObl MUHUMH3AIUH 1epeo0yUeHusl.

[TosicHuTe MOHATHUSA CMELIEHMs, JUCIIEPCUHM U HEYCTPaHMMOM IMOTPEeLIHOCTH
KaKk TpEX COCTABJISIOMIMX OIMMUOKH O00OIIEeHNs MOJEeNe MaIlIMHHOTO
o0OyueHusl.

[losicaute XapakTep M3MEHEHHMS OLEHOK d(h@exTUBHOCTH  Mojemneit
MAaIIMHHOTO 00yUYeHHs! TIPU BO3PACTAaHUM MX CII0KHOCTHU (Kpusbie npogepKu,
validation curve) u pasmepa oOyuarorieii BBIOOPKH (Kpuevie 06yueHusl,
learning curve).

18.

19.

20.

21.

22.

[Tepcentpon PoszenOnarra. CTpykTypHas cxemMa © TPaBWIO OO0y4YeHUS
NEPCENTPOHA.

Mopnens anantuBHOro suHenHoro HeilpoHa. OOyuenue ADALINE mnpu
IIOMOIIM METOJA TPAaJUEHTHOrO chHycka. [[akeTHBIH M CTOXaCTHYECKHM
rpauEHTHBIN CIYCK.

Monens noructuyeckoil perpeccuu. Ilokaxkure, 4To BBIXOA CUTMOMJIAIBHON
(GYHKIIMM MOYKHO HMHTEPHPETUPOBATH KaK BEPOATHOCTh MPUHAMIEKHOCTH
OTJENILHO B3SITOT0 00pa3iia nepBomMy Kiaccy.

OOyuyeHne Mojenu JIOTUCTUYECKOW perpeccud. Pemenune mpoGiieMbl
nepeoO0y4yeHHs PU OMOIIM peryisipusanuu. L2-perynspuszanus

Meton omnopubix BekTOopoB. Kitaccupukanus ¢ MATKAM 3a30pOM  JUIS
o0ecreyeHus CXOJUMOCTH ONTUMH3AIMU TPH JOMYCTUMOCTH OLIMOOYHON
KJIacCU(UKaIIUU.

MK-1.]1.2
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23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Pemienne HenMHEWHBIX 3a/a4 MpPU HOMOIIM METOJA OIOPHBIX BEKTOPOB.
JoGaBnenne Kk  HaOOpy  JaHHBIX  JOMOJHUTEIBHBIX  MPU3HAKOB.
Hcnonb3oBanue npusHakoB 6mu3zoctu. RBF-¢ynkuus kak GyHkmms momolusi.
l'unepnapaMerpuueckas ONTUMHU3ALMA MOJENIEH MAIIUHHOTO OOy4YeHUsI.
Hcnonb3oBanue  peméryaToro  MOUCKAa Uil BbIOOpa  HAMITYYIINX
TUIeprapamMeTpoB MOJEIH.

Mozens Ha OCHOBE JepeBa NpUHATHS peweHuil. OCHOBHBIE OCOOEHHOCTH
monenu. [loctpoenue nepeBa pelieHU Ha OCHOBE MPUHIMIIA HaUOOJBIIETO
npupocta uHpopMmanuu. [ unepnapamerpsl, 00ECIEUUBAIOLINE MOJICTPOUKY
MOJIEJIH.

Mopnens Ha ocHOBE ciydaiiHoro Jeca. OCOOEHHOCTHM MOJAEIH. AJITOpUTM
«BBIpAILIMBAHUSA» CIlydalHOTO Jieca. [ umepmapamerpsl, oOecredynBarollye
MOACTPOMKY MOJIEIIN.

Knaccudukarop Ha ocHoBe k Ommkalmux coceiael W ero 0CoOOCHHOCTH.
['uneprniapaMeTpbl, 00eCTIeYMBAIOIINE TOACTPORKY MOJICIIH.

Haupnbrii OaliecoBckuii kiaccudukarop. OCHOBHBIE OCOOEHHOCTH MOJEIN U
o0nacTu €€ NpUMEHEHUS.

[Tpuémer mpenBapuTenbHONH 00paOOTKM JAaHHBIX B MOJAESAX MAIIMHHOTO
oOyuenus. Pemenue mnpoGneMbl ¢ HEOOCTAIOIIMMHU JaHHBIMHU, 00paboOTKa
KaTEeTOPUAIBHBIX (UMEHHbIX U NOPAOKOBbIX) JAHHBIX, BBIOOP 3HAYMMBIX
MIPU3HAKOB (ucnonvzosanue L1 peayaapuzayuu, aneopumm
noCne008amenbH020 8blO0PA NPUSHAKOS, OUEHKA BANCHOCMU NPUSHAKOS C
NOMOWBIO CILYHAUHBIX ECOB).

Beinenenne mpu3HAKoB: CXKATHE JIAHHBIX C  TIOMOUIBIO  TTOHMKEHHS
pPa3MEpHOCTH TPOCTPAHCTBA MPU3HAKOB. AHAIM3 TJABHBIX KOMIIOHEHT
(Principal Component Analysis). JluHei#HbIli TUCKPUMHHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

AHcam65u MoJienei MaMHHOro 00ydeHus. OCHOBHbBIE IIOJXO/Ibl K CO3JaHHUI0
ancamOueii. barrunr (bagging).

AncambiieBoe oOyuenue. bByctunr (boosting). Anroputmsr Boostl,
amantuBHbIi OycTuHT (AdaBoost), rpaauenTHsblil Oyctiar (GBM).
AncambieBoe o0yuenune. Crekkuar (Stacking).

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.

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

Ne i/m [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera

Kon
WHJIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[lepeuenp TeM [ KypCOBOTO NPOEKTHUPOBAHUS/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOIO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne n/n =
KYpCOBO#l paboThI

[TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bonpocsl s nmpoBeneHUs NPOMEXKYTOYHOM arTecTalid B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIi IepeueHb BOITPOCOB JUIsI TECTOB

Ne

I IIpumepHbIil nepedyeHb BOIPOCOB JUIsl TECTOB

Kon
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n/n |

HMHAWKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C BbLOOPOM OOHO20 BEPHO20 OMBEMA

us uemaowlpex npe()]lOcheHHle u 0b0CHOBAHUEM 6bl60pa

I/IHCprKLII/IH: HpO‘IHTaﬁTC TCKCT, BI)I6€pI/ITe HpaBHJILHBIP'I OTBCT U 3allMIIUTEC apryMCHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETA

Ornenka koppensaiuu 1o [lupcony Mex iy nmepeMeHHBIMHE MTOKa3aia
sgagyenne 0. Uto oto o3Havaer?

A) IlepemeHHbIE HE UMEIOT TUHEWHOM B3aMMOCBS3H;

b) IlepemeHHbBIE HIMEIOT HEIMHEHHYIO B3aMMOCBSI3b;

B) IlepemeHnHble HE MMEIOT HEIMHEHHOM B3aUMOCBSI3H;

I') TlepeMeHHBIE MEIOT MAKCUMAIBHYIO JTHHEHHYIO B3aHMOCBSI3b (TaK Kak
3HA4YEHHUE OLIEHKHU | - OTCYTCTBHE B3aUMOCBSI3H).

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

Kax cBsi3anbr Mex Iy co00# MIIOTHOCTD pacipeneieHus U (yHKIHS
pacnpezeneHus CIyJailHON BETMIIHBI?

A) IInoTHOCTB pacmpeneneHus - 3T0 IPOU3BOAHAS (PYHKIIUH
pacnpezeneHus;

b) ®ynkuus pacnpeneneHus - 5TO TPOU3BOAHAS TNIOTHOCTH
pacnpeneneHus;

B) Oty BenmuuuHBI HUKAK HE CBSI3aHEL;

I') DTu BenmuUMHBI B3aMHO OOpATHBI.

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

Kakyto minomans o kpuoit ROC (Area Under the Curve - AUC) Oyzaer
UMeTh Oe3yNpedHbIid Kiaccupukarop?

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) R"2;

b) MAE;
B) RMSE;
I') Accuracy.

2 mun. 3adanue KOM6uHup0661HH020 muna c 6bl60p0/l/l HECKOJIbKUX eapuarnmoe omeema

U3 NPeONONCEHHBIX U PAZBEPHYMbIM 0DOCHOBANUEM 8b1OOPA

Wncrpykuust: [IpounTaiite TEKCT, BRIOEpUTE MPAaBUIIbHBIE BADHAHTHI OTBETA U
3aMUIINTE apryMEHThI, 000CHOBBIBAIOLINE BEIOOP OTBETOB

Kak 6opotbes ¢ apdexTom nepeoOyderus?

A) Cnenatp Mozeib mpotie (MeHee KOMIUIEKCHON );

b) Bzare meHbIe 00y4aronmx JaHHbIX;

B) Haxomwuts 60mbiie 00y9aromux JaHHBIX;

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

) IloBeicuTh KadecTBO 00yUaroIIei BEIOOPKH MyTEM CHM)KEHUS LIIyMa B
JTAHHBIX, UCTIPABJICHHS OIINOOK, yCTPAaHEHUS BEIOPOCOB U T.1I.;

E) Hanoxwute orpanndeHus Ha IPOCTPAHCTBO MAPaMETPOB MOJIEIH;

2K) IIpoBepsTh METPUKH TOJIBKO MO 00yHarouei BEIOOPKE.

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

Bo3moxHBIMU pCUHICHUAMUA HpO6JIeMBI HC,Z[OO6y‘l€HI/I$[ SIBJIAKOTCA:

A) BriOop Oonee cinokHON MOAEH ¢ OOJIBIIUM YHCIIOM HACTPAHUBAEMBIX

MK-1.]1.1
MK-1.]1.2
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napameTpoB;

b) IlpenocraBnenue o0ydaromeMy alropuTMy JIyUIINX IPU3HAKOB
(KOHCTpyHpOBaHHE MPU3HAKOB);

B) YwMmenbmenue orpaHudeHuil Moien (HapuMep, CHIDKEHHE BETUYHHBI
THIIepIapaMeTpa perysipu3anim).

I") Hu onwH U3 mepeynCIIeHHBIX.

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

A) Accuracy;

B) Recall;

B) Precision;

) FL

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

Kakune MeTopl MAaIMHHOTO 00YYSHUS UCTIONB3yeTC sl IS
KJaccupuKanum?

A) Jluneiinas perpeccus;

b) Jloructuueckas perpeccus;

B) I'pamueHTHBIN CITyCK;

I') Merton rimaBHBIX KOMITIOHCHT;

) Meton K-cpennux;

E) Metox omopHbEIX BeKTOpoB (SVM).

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

3 mun. 3aoanue 3AKpblMo2co muna Ha yCMAaHoeJIeHUe coomeemcmeust

Nuctpykuus: IIpounTailTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Kax a0l Mo3uLMK, JTaHHOU B
JICBOM CTOJIOIIE, IOJIOEPUTE COOTBETCTBYIOIIYIO MTO3UIIUIO B IIPABOM CTOJIOLIE

VcraHoBuTe cOOTBETCTBHE. THIIBI IPpHU3HAKOB B MalllMHHOM O6y‘leHI/II/I nu

HUX OIMHCAaHHC

1 KomuecTBeHHbIE
(HeTpepbIBHBIC)
2 KareropuaibHbie

(ITMCKpETHBIC)

3 TlopsinkoBble

4 bunapHbie

A) IlepemenHas1, KoTopast U3MEPsIETCS B peaIbHbBIX

quciax, HanpumMep, BO3pacT W 10X0J

Bb) Ilepemennas, KoTopas NpUHUMAET 3HAYCHUS U3

OTPaHUYEHHOTO MHOXXECTBA, HAIIPUMED, M0J WIH
IBET

B) KareropuanbHblil Mpu3HaK, KOTOPHIF MOXKET OBITH

YIOPSZ0YEH, HAPUMED, OIICHKA POJIYKTa TI0 IIKae
orl o5

I') KareropuanbHblii mpu3HAK, KOTOPHIH MOXET

NPUHUMATB TOJIBKO JBa 3HAUCHUSI, HATIPUMED,
€CTb/HET WJIH TPaBAa/JI0XKb

) TexcT, nmpencTaBieHHBIN B BUAE HaOOpa CIOB WIH

CUMBOJIOB, UCIIOJIB3YETCs IIPU aHAJIU3€E TEKCTa WU
pu paboTe ¢ IAHHBIMH U3 COIMAJIbHBIX CEeTeH

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

10

Cocrapsirorye ook 0000IIEeHNsT MOJIENN MAITMHHOTO 00YYEeHUS

1 Cwmemenne

2 Jlucriepcust

A) Cucrematndeckas ommoOKa, CBsS3aHHAS C HEBEPHBIMHU

B)

MPEIIONIOKEHUSIMU O Xapakrepe AaHHbIX. [loka3biBaer
HACKOJIbKO /1aJIeKO MPOTHO3bI MOAETH HAXOIATCS OT
KOPPEKTHBIX MPOTHO30B B 1IEJIOM IPH MHOTOKPATHOM
00yYEeHNU MOJICIH Ha PAa3HBIX TTOJMHOMXKECTBAX
oOyyaromero Habopa J1aHHBIX.

CrnyyaitHas ommnOKa, CBSI3aHHAS C YpE3MEPHOIT
YyBCTBHTEJILHOCTBIO MOJIENN K HEOOIBIITUM
HW3MEHEHUsIM B 00yJaromux JaHHbIX. M3mepser
CTENeHb M3MEHUYMBOCTH MPOTHO3a MOJIEJIN JIISI

TIK-1.71.1
TK-1.71.2
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KJIACCU(PUKAIUH OTACIHHOTrO 00pasiia mpu
MHOTOKPAaTHOM OOYYeHUHU MOJIENH, HallpuMep, Ha
Pa3HBIX TOJMHOXKECTBAX 00yJaroliero Habopa JaHHBIX.
3 Heyctpanumast B) IlosiBnsieTcst BcaeACTBUE 3AITYMICHHOCTH CAMUX
TIOTPEITHOCTh JTAHHBIX.

11

VYcraHoBUTE COOTBETCTBHE. THIBI aHcamMOJIell Mozeaed MaIlMHHOTO
00yUYeHUS U OTIMCAHUE

1 barrusr A) Meron nocTpoeHHsI HECKOJIBKUX MoJeNel Ha
Bootstrap Aggregating) OCHOBE CITy4ailHBIX TTOABBIOOPOK 00yyaroeit
BBIOOPKH, arperupOBaHNE PE3yIbTATOB IS
HOJTyYeHUS] OKOHYATEIBHOTO ITPOTHO3a
2 Bycruar (Boosting) B) Cnocob moctpoeHus mociuenoBaTenbHOCTH
c1abbIX MoJIeTIel, KaKast ClieIytomas
o0ydJaeTcsi Ha TaHHBIX, Ha KOTOPBIX
NpeapIAYIIAs TOoMycKalia OIUOKH
3 Crekunr (Stacking) B) Merox, B KOTOPOM HECKOJIBKO MOJICICH
00y4aroTcs He3aBUCHMO, a 3aTEM UX
Pe3yIbTaThl HCIIONB3YIOTCS B KAYECTBE
MPU3HAKOB B 00IIEH Moaenn
I') Meron, mpu KOTOPOM HECKOJBKO MOJIETCH
TOJIOCYIOT 32 OKOHYATENILHBIH POTHO3,
B3BELICHHOE WJIM PABHOMEPHOE KOJIMUECTBO
TOJIOCOB Pa3HBIX MOJIENIEH MOXKET OBITH
HCIIOJIb30BaHO

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

12

YceraHoBUTE COOTBETCTBUE. THIBI PEryJsspu3allid MOJENIEH MAaIIMHHOIO
00y4YeHUS U UX OIUCAHUE.

1 L1 perynsipuzarms A) Meron, KOTOpbIit JoOaBmseT mrpad K
(Lasso) (bYHKIIMOHATY TIOTEPh MO a0COFOTHOM BETHYHHE
K03 (HUITUEHTOB MOJIENH, TIO3BOJISIET IPOBOIUTH
0TOOp MPU3HAKOB
2 L2 perymsipyzaryist B) Meton, xotopslii nobasiseT mrpad K
(Ridge) (bYHKIMOHATY TIOTEPh 0 KBAIAPATy 3HAYCHHIA
KO3 PHUIIMEHTOB MOJIENN, CIOCOOCTBYET
YMEHBIIICHHIO BECOB KO3 (PHUIIMESHTOB
3 Elastic Net B) Merox, kotopsriii coBmernaer B cede L1 u L2
PETYISIpHU3aIHIO, TTO3BOJISIET OATaHCHPOBATH
MeX]ly 0TOOPOM MPHU3HAKOB U COKpAICHHEM
BECOB
4 Dropout I') Texnuka, KoTOpas MpUMEHSIETCS ISt OOPBOBI C
nepeoOyyeHneM HEHPOHHBIX CETe, 3aKII0YaeTcs
B CIIy4allHOM MCKJIFOYEHHH YaCTH HEMPOHOB B
nporecce 00ydeHus
) Texnuka, KoTOpas UCTIONB3YETCS IS
ONITUMH3ALIUH ITpoliecca 0OyUeHHS, 3aKITF0UaeTCs
B OCTaHOBKE OOy4YEHHUS MOJICTIH Ha PaHHUX
JTamnax, Korjaa HeT 3HaYUTEIbHOTO IPUPOCTa
KayecTBa

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

4 mun. 3aoanue 3axpvimo2o muna Ha yCmMaro8ieHue Noc1ed08amenrbHOCMu

I/IHCTPYKLII/IHI HpquTaﬁTe TCEKCT U YCTAHOBUTC MOCJICAOBATCIIBHOCTD.

3anuiure COOTBETCTBYIOIIYIO ITOCIIEA0OBATCIIBHOCTD 6}/KB CJICBA HaIIpaBoO

13

OHpe,I[CJ'II/ITC MOoCJICAOBATCIIbHOCTD NPUHATUSA UHTCIIJICKTYAJIbHbBIX peH.IeHI/Iﬁ
YCIOBCKOM.

A) Jaunnsie (00paboTKa);

TIK-1.71.1
TK-1.]1.2
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b) Mndopmanus (mo3nanue);

B) 3nanue (oOHapyXeHHE 3aKOHOMEPHOCTEH);
I') [lonnmanue (BBIBOJ YMO3aKIIOUEHHN);

1) Paccyxaenue (IpuHsITHE PEILICHUN).

14 YKaxuTe MoClIeI0BaTEILHOCTD ATAOB MAIIMHHOTO O0yUYeHUSI. MK-1.4.1

MK-1.]1.2

A) Ouenka Mmonenu (BEIOOp KPUTEPUCB KAUeCTBA, CPABHCHHE PA3IMIHBIX
anroput™MoB MO);

b) Ilpeno6paboTka maHHBIX (BBIACIICHHE TPHU3HAKOB, OTOOP MMPHU3HAKOB,
CHI)KCHUE Pa3MEPHOCTH, MACIITAOMPOBAHKE MTPU3HAKOB, B3ATHE
BBIOOPOK);

B) IIporHosupoBanue (HCIOIH30BAHNUE MOJICTH);

I') Obyuenne monenu (0T60p MoaeNH 1 00ydeHHE, BEIOOP METPHUKH
KauecTBa, MePEeKPECTHAS MTPOBEPKaA, TUIIepIIapaMeTpuIecKas

OIITUMHM3AIIHS).
15 VKauTe MOCIIEI0BATENBHOCTD 3TAIIOB B3aMMOIEHCTBUS areHTOB CO MK-1.J1.1
CpeIoif B MAIIMHHOM 00y4Y€HUH ¢ MOAKPEIUIEHUEM, KOTOPhIE 1Al Ha3BaHHE HK-1.71.2
Mmeroxy oOoyueruss SARSA/

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

5 mun. 3adanue omxpviMo2o Muna ¢ pa3eepHymviM Omeemom

Wuctpykuus: [IpounTaiiTe TEKCT U 3aNMIINTE Pa3BEPHYTHI 000CHOBAaHHBIN OTBET
WIM HAIMIIUTE [MPOIYLIEHHOE CJIOBO/CI0OBOCOUETAHNE

16 Krnacrepuzanus, CHIDKEHHE pa3MEepPHOCTH JTaHHBIX, TOMCK aHoMmanuit u ap. | [TIK-1.11.1
— 3TO aJITOPHTMBI B KOTOPBIX HCHOIB3YeTCs 00ydeHne HK-1.71.2

17 — 9TO METOJ MAaUIMHHOro o0yueHus, B kortopoMm areHt | [IK-1.J1.1
00y4aeTcs Ha OCHOBE OOpAaTHOM CBA3U OT cpelbl ¢ Uenblo Makcummsanum | HK-1.J1.2
BO3HATPAXKICHUS

18 MeTtopl HCIIOJB3YIOTCS I OLEHKU KauyecTBa MOJIENH IK-1.1.1
MaIIMHHOTO 00ydYeHH s, CPABHEHHUS MOJIEJIEN 1 BhIOOpa onTiMaibHoi mogenu. | HK-1.71.2

19 Ha3bIBalOT 3 dekT, npu KOTOPOM KadecTBO paboThl anroputma Ha | TIK-1./0.1
HOBBIX 00BEKTax, HE BOLICANINX B COCTAaB O0yUYEHUsI, OKa3bIBACTCS HK-1.11.2
CYIIECTBEHHO XYK€, 4YeM Ha 00ydJaromiell BEIOOPKe.

[pumeuanue: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-i Tun. 3aganre KOMOMHIPOBAHHOTO THTIA C BEIOOPOM OHOTO BEPHOTO OTBETA M3 YETHIPEX MPEITOKEHHBIX U
000CHOBaHHEM BBIOOpA CUNTAETCSI BEPHBIM, €CIIH IPABMIIFHO yKa3aHa Iu(pa U MPUBEICHBI KOHKPETHBIE apTyMEHTHI,
UCIIONB3yeMble TIPH BBIOOpE OTBETA.

IMosHOE cOBIafeHUE C BEPHBIM OTBETOM — | Oas.

HesepHslii oTBeT itk ero orcyrcTBre — 0 6asios.

2-it THN. 3agaHue KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM HECKOJIBKMX BapUAHTOB OTBETA U3 MPEIOKECHHBIX U
pa3BepHYThIM 000CHOBaHHEM BBIOOpA CUMTACTCS BEPHBIM, €CIIH MPABUIILHO YKa3aHbl HU(PHI U PUBEICHBI KOHKPETHBIE
apryMeHTHI, HCTIONb3yeMble IIPU BEIOOpE OTBETOB.

[MonHoe coBnaneHne ¢ BEpHBEIM OTBETOM — | Oat.

Ecnm momymens! ommOKy 1 OTBET OTCYTCTBYeET — O GayuioB.

3-il THN. 3amaHue 3aKPHITOTO THIIA HA YCTAaHOBJIEHUE COOTBETCTBUS CUUTACTCS BEPHBIM, €CITH YCTaHOBJICHBI BCE
COOTBETCTBUSI (MIO3ULIMK U3 OJJHOTO CTOJIONA BEPHO COMOCTABIICHBI C MO3UIMSAMHU IPYroro CToJoNa).

[TosHOE CoBMaaeHKHE C BEPHBIM OTBETOM — | Gasu.

Hesepuslii oTBeT itk ero orcyrcTBre — 0 6asioB.
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4-ii THn. 3ajaHue 3aKPHITOTO THIA HA YCTAHOBJICHUE MOCIIEIOBATEIFHOCTH CUUTACTCSI BEPHBIM, €CIIH MPAaBHIEHO
yKa3aHa BCs I10CJIEJOBATENbHOCTD LUPD.

[TonHoe coBnaneHue ¢ BEpHbIM OTBETOM — 1 Oat.

Ecnu nomymieHs! oImmOKH WK OTBET OTCYTCTBYET — 0 6asioB.

5-ii TuN. 3a1aHIE OTKPHITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUHMTAETCS BEPHBIM, €CJIH OTBET COBMATACT C 3TAIOHHBIM
0 COJIEP>KAaHUIO U MOJIHOTE.

[IpaBUIIEHBII OTBET 3a 3aJ]aHUC OIICHUBAETCS B 3 Oasa.

Ecnu momymiena oHa onmmmOka\HETOYHOCTH\OTBET TIPABUIIBHBIN, HO HE MOJIHBIN — 1 Gai.

Ecnu momymieno 6ostee 1 ommOKu\0TBET HEMIPABHIBHBIN\OTBET OTCYTCTBYET — () GaIUIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
0o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ne

W [lepeyeHb KOHTPOJIBHBIX PAOOT

1 KIIACCUDUKALIMSA C MUCITOJIB30BAHUEM IMEPCEIITPOHHON MOJIEJIN

1. Ilpu nomoum Gpynkiuu make blobs () u3 moayns sklearn.datasets (cm.
IpUMep HUKE) CTeHEPUPOBATh HCXOAHBIC TAaHHBIC I 334K KJIacCU(PHUKALIIK:

- MaTpUIly IPU3HAKOB, COJIEPIKALIYIO 110 ABa npu3Haka 1yt 500 npumMepos;

- MacCHB LIEJIEBBIX METOK, MPEICTABIISIONINI /1Ba KJ1acca.
ITocTpounTs rpaduk, 0ToOpakaroMuil pacrpeeIeHue KIacCOB B IPOCTPAHCTBE MPU3HAKOB.
BeiBecTr Ha medaTh:

- pasMCPHOCTHU MAaCCHUBOB IMPHU3HAKOB U LCJICBBIX MCTOK;

- MacCUB YHHKAJIbHBIX METOK KJIaCCOB.

2. BeimonHuTh pazaeneHue Habopa JaHHBIX Ha TPEHUPOBOYHBIA U TECTOBBIN HAOOPHI.
BriBecTH Ha neyaTth pa3MEpHOCTH MOJIYYEHHBIX MACCHUBOB.

3. BBINOJHUTH MaclITabOUpPOBaHUE IPU3HAKOB.
4. Pemntsh 33124y KJI1acCU(UKAINH C UCIIOJIB30BAaHIEM MepPCeNnTPOHHONH MOJIEIH.

5. [IpoBeputh padboTy Ki1accu(pukaropa Ha TECTOBBIX JaHHBIX.

Onpenenuts U BHIBECTH HA TMEYaTh:
- YHCJIO HEBEPHO KIIACCU(DUITMPOBAHHBIX 00Pa30B;
- cpellHKe OIMOKHU KJIacCU(PHUKAIUU Ha TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BEpHOCTH" KJIaCCU(UKALINH.

6. [Toctpouts rpaduk 0O6IACTH pEHICHUI TP MOMOIIU (HYHKIIHH
plot _decision_ regions us Moayni Useful Functions

# TEHEPATOP JAHHEIX IJISI KJIACCUSUKAILINN

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make blobs (500, 2, centers=2, random state=1,
cluster std=2.8)

2 KJIACCUDUKALMS C UCITIOJIb30BAHUEM MOJIEJIN JIOTUCTUYECKOM
PEI'PECCHUH

1. TIpn momomm ¢pynkumu make blobs () u3 Mmoayns sklearn.datasets (cm.
IpUMEp HUXKE) CTEHEPUPOBATh UCXO/IHBIE JaHHBIE JJIS 33/1a4M Kiaccuukanuu:

- MaTpUIly IPU3HAKOB, COAEPKAILYIO 1O ABa nMpu3Haka st S00 mpuMepos;

- MacCHB LIEJIEBBIX METOK, IPECTABIIAIOINI ABa Ki1acca.
[Toctpouts rpaduk, oToOpakaroLuil pacpeieleHle KJIacCoB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTy Ha nevars:

- pa3MEpPHOCTH MacCUBOB ITPU3HAKOB U II€JIEBbIX METOK;

- MAaCCUB YHUKQJIbHBIX METOK KJIaCCOB.
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2. BeimonHuTh pazzaeneHue Habopa TaHHBIX HAa TPEHUPOBOUHBINA U TECTOBBIM HAOOPHI.
BeiBecTr Ha meyaTh pa3MEpHOCTH MOIYYEHHBIX MACCHBOB.

3. BemonHuThs MacimtabupoBaHue MPU3HAKOB.

4. PemuTh 3a1a4y Ki1acCU(UKAIMK C UCTIOTB30BAHUEM MOJICIIN JIOTHCTHYECKOMH
perpeccum.

5. [IpoBeputh padboTy Kiaccu(pukaropa Ha TECTOBBIX JaHHBIX.
OnpenenuTtsb U BHIBECTH HA TMEYaTh:
- YHCJI0 HEBEPHO KIIacCU(UIIMPOBAHHBIX 00Pa30B;
- cpeliHue OIMOKHU KjIacCUu(PUKAUU Ha TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BepHOCTH" KIaccu(uKanuy;
- BEpOSATHOCTH IIPUHAJICKHOCTH K Pa3IMYHBIM KitaccaM oopasioB Ne 10, 20, 100
TECTOBOM BBIOOPKH.

6. [Toctpouts rpaduk obacTu penieHui Tpu MOMOIIH (YHKITUN
plot _decision_regions
u3 moaynst Useful Functions

# TEHEPATOP [JAHHEIX JJISI KJIIACCUSUKAIINU

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make blobs (500, 2, centers=2, random state=2,
cluster std=2.8)

KITACCUDOUKALINA C UCITOJIbBBOBAHUEM METOJIA OITOPHBIX BEKTOPOB

1. Ilpu nomoum Gpynkiuu make blobs () u3 moayns sklearn.datasets (cm.
IpUMep HUXKE) CTeHEPUPOBATh HCXO/AHBIC TAaHHBIC TS 33Ja4H KIIacCU(PHUKALIIN:

- MaTpUIly IPU3HAKOB, COJIEPIKALYIO 110 ABa npu3Haka 11t 500 npumMepos;

- MacCHB LIEJIEBBIX METOK, NPEICTABIISIONINI /1Ba KJ1acca.
[TocTponTs rpaduk, 0ToOpakaroMnil pacrpeeeHne KJIacCOB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTn Ha nevars:

- pasMCPHOCTHU MaCCHUBOB IMPHU3HAKOB U LCJICBBIX MCTOK;

- MacCHUB YHUKaJIbHBIX METOK KJIACCOB.

2. BoinonHuTh paszieneHre Habopa TaHHbIX HAa TPEHUPOBOUYHBIN U TECTOBBIN HAOOPBHI.
BriBecTH Ha neyaTth pa3MEpHOCTH MOJTYYEHHBIX MACCHBOB.

3. BemonHuThs MaciTabupoBaHue MPU3HAKOB.
4. PemnTs 33124y Ki1acCU(UKAILIUK C UCTIOJIb30BAaHUEM METO/a OMOPHBIX BEKTOPOB.

5. [IpoBepuTth padoTy Ki1accupukaTopa Ha TECTOBBIX JIAHHBIX.

OmnpenenuTth U BHIBECTH Ha TIEYATh:
- YHCJIO HEBEPHO KIIACCU(DUITMPOBAHHBIX 00Pa30B;
- cpellHKe OIMOKHU KJIacCU(PHUKAIUU Ha TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BEpHOCTH" KJIacCU(UKALINU;

6. ITocTpouts rpaduk 06JaCTH PELICHUH TPU TOMOIIH (PYHKITHUH
plot _decision_ regions u3 moayni Useful Functions

# TEHEPATOP JIAHHHX IJId KJIACCUOUKALIVA

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make _blobs (500, 2, centers=2, random state=3,
cluster std=2.8)
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10.4. MeTtoauveckre  Marepuaibl,  ONPEACISAIONME  MPOLEAYPhl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00y4JarOMUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE H3JIOKEHHE ydeOHOro Mmarepuana. HasHaueHwe COBpPEMEHHOH JIEKIIMU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHHSA, HOBEUIINX
JOCTHD)KEHUI HaydyHOH Mblciu. B yueOHOM mporiecce JeKIUs BBINOJIHIET METO0JOTHUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKuMs pacKkpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMsble pe3yabTaThl IPH OCBOEHUH 00yYaroMUMUCS JIGKIIMOHHOTO MaTepuaa;

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

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— MOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

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

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

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

JIekuMOHHBI MaTepual MOXET CONPOBOXKIAATbCA JEMOHCTpaluend CIaiIoB H
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuala IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

Jlekumss cocrouT M3 TPEX OCHOBHBIX 4YacTE€il: BCTYIHUTENbHOW, OCHOBHOM H
3aKJIFOYUTEIBHOM.

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

B ocHOBHOW YacTH JEKIMH pealu3yeTcs HaydHOe COJIep)KaHHWE TEMbl, BCE TIJIaBHBIE
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JOKa3aTeNbCTB C MCIIOJIb30BaHHMEM Hauboiee
1enecoo0pa3HbIX MeTouYeckux npuémMoB. Kax bl yueOHbII BOMpOC 3aKaHYMBAETCS KPAaTKUMU
BBIBOJIaMHU, JIOTHYECKHU TIOJBOASIIMMU CTYACHTOB K CIEAYIOIIEMY BOIPOCY JIEKIUH.

3axirounTeIbHas YacTh UMEET LeNNblo 00001aTh B KpaTKUX (GOPMYIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllas €€ KakK LET0CTHOE TBOPEHHUE.

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

IO CTPYKTYpE.
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11.2. Meroauyeckue yka3zaHusl JUIsi OOYYaIOIIUXCS TO TPOXOXKICHUIO TMPAKTHUYECKHUX
3aHATHI

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mporecca, 3aKIIF0Yaronasicsi B BHIOJHEHUN 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IPETIOAaBaTeNs
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1EJTbI0 YCBOCHHS HAYYHO-TCOPETHYECKHX OCHOB Y4YeOHOM
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH JEATEeIHLHOCTH.

[lenpro MpakKTHYECKOTO 3aHATHUS ISl 00YUAIOMIErocs SBISICTCS MPUBUTHE O00yUJarOIIMMCS
YMEHUU U HABBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyempie pe3yIbTaThl IPH OCBOCHUH O00YUYaAIOIIMMCS TPAKTUYECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe MW JeTalHu3alds 3HAaHWUA TPH PEIICHUH
KOHKPETHBIX 3aJ1ay;

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JMCIIUIIIMHEL,

— BBIPpAOOTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
oOyueHusl.

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

HpaKTI/ILIGCKI/Ie 3aHATUA TIPOBOIATCA B KOMIIBIOTCPHOM KJIACCE€ C HCIIOJIB30BAHHUEM
IMIaKETOB IIpOorpamMm pa3p8.60TKI/I H OTJIaAKU IIPpOrpaMMHOI0 oOecreueHust I[I/ICTpI/I6YTI/IBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHasHaYeHHBIA UIS KPYMHOMACIITAOHOMN
00pabOTKM TaHHBIX, TPOTHO3HON aHAJIMTHKH W HAYYHBIX BBIYHCICHUN OT KommaHuu Continuum
Analytics. OTo OecruiaTHblii, BKJIIOYas KOMMEpPYECKOE HCIONb30BAaHUE, M TOTOBBIH K
UCIIOJIb30BAHUIO B Cpeie mpennpusitus auctpuOytu Python, koTopelii oO0beauHsieT Bce
KIIFOYEBBIC 6I/I6HI/IOT6KI/I, HCO6XOI[I/IMLIC JJIs1 pa6OTBI B oOsact HAayYKH O JAaHHBIX, MATECMAaTUKU U
paspabotku. Anaconda yxe Bkmowaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

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

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

Kaxcz[oe MPAKTUYCCKOC 3aHATUC 3aBCPIIACTCA CO6€C€I[OBaHI/IeM C ImpenoaaBareyieM II0
MPEICTABIIEHHOMY OTUETY C BBICTABJICHUEM OILICHKHU.

11.3. Meroauueckue ykazaHusi Il OOYYarOIIUXCsS IO BBITIOJHEHUIO J1a00PAaTOPHBIX
pador.

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

BrinonHenue 51abopaTtopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBL, ONpeNesiseMoll y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:
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— TMpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B pAMKaX JaHHOW TUCIUILINHBL;

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

—  MOJIyueHHE HOBOW MH(OpMAIMH 110 U3y4aeMOH JTUCIUILINHE,

— T[pHOOpETCHHWE  HABBIKOB  CaMOCTOSTENBHOW  paboThl ¢ J1abOpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

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

KOMITHIOTEPHOM KJIacce Ha MIEPCOHAIIBHOM KOMITBIOTEPE C HUCIIOJIb30BAaHMEM ITAaKETOB TOICPIKKH
pa3paboTKU U OTJIAJKH TPOrPaMMHOTO oOecrieueHus Ha s3bike Python.

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

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

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

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

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

— daMuIHI0, UMS U OTYECTBO CTYJEHTA, BHITIOJHUBIIETO paboTYy;

— HOMep y4eOHOU TpYIIIbI;

— J1aTy BBINIOJIHEHUS paboThI;

— Ha3BaHUE pabOThI;

— 11eJIb pabOoTHI;

— KpaTKyro (GopMyIHpPOBKY 3aJaHus Ha JJA0OPATOPHYIO padoTy;

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

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

— CXEMBbl, pa3pabOTaHHbIE B ITPOLIECCE BHINOJIHEHHS padoThI;

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

— BreiBof1BI 110 paborTe.

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

caliTe yHUBEpPCUTETAa WW.ZUap.ru.

IIpn odopmnennn oTuéra o JsabopaTOpHONW paboTe HEOOXOIUMO MPHUIIEPKUBATHCA
tpeboBanuit ['OCT 7.32-2017 «Ot1u€t 0 Hay4HO-HCCIeNOBaTeNbCcKoi pabote. CTpykTypa u
npaBuia OQPOPMIICHUSD.
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[To kaxxmoit mabopaTopHOil paboTe MOKEH OBITh MOATOTOBICH OTYET B OyMaXHOM U B
aneKTpoHHOM Buje. Ilocrme 3ammThl 1a0opaTopHBIX padoT OT4ETHI B OyMaKHOM BHJIE C
IPOCTABJICHHBIMH OICHKAMH XPaHATCS Ha Kadenpe, a OTYETHI B AJIEKTPOHHON (hopMe JOIKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE yJallerocs Ha caiiTe YHUBEPCHUTETA.

11.4. Mertoauueckue yKazaHus JUIsl OOYYalONIMXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHHOMN
paboThI

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

Jlns oOyuaromuxcsi o 3a04HOi (hopme OOydeHHs, CaMOCTOSITEIbHAs paboTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATU3ALUU HpI/IO6peTaeMbIX 3HaHI/II>’I, OGGCHG‘-II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOydYCHHsI, TIOMOTAeT IOJYYUTh HABBIKH TOBBINICHHS
poEeCCHOHAIBHOTO YPOBHSI.

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

— y4eOHO-METOAMYECKUI MaTepual 1o JUCLUILINHE;

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

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

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPELYCMaTpPUBAET KOHTPOJIb KAadecTBAa 3HAHUMI
00yyYaroIuxcsl, OCyLIECTBISEMOIO B TEUEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

KonTtposnb kayectBa 3HaHUIN MPOBOAUTCS B (hopMe MHAMBUYATbHOTO COOECEJOBAHUS T10

MaTepually OTACIBbHBIX Pa3JcsiOB AUCHUIINIMHBI, a4 TAKXE IIPOBCPKU OTYETOB O BBIINOJHEHUU
MPAKTUYCCKUX 3aJaHuM.

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

11.6. MeTtoauueckue yka3zaHus A OOy4arolIuXcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCTaIUH.
[IpomexyrouHas  arrectanus  OOydalOmIUXCs — MpeAycMaTpUBAaeT  OIICHHBAHHE

MPOMEKYTOUHBIX M OKOHUATEIBHBIX PE3yJIbTaTOB 00y4YeHHS 10 auciumuinae. OHa MpOBOAUTCS B
dbopMme 3K3aMeHa:

DK3aMeH — (1)opMa OLICHKHU 3HaHI/II71, MOJIYYCHHBIX 06y‘IaIOH_[I/IMC$I B IIpOoLECCC N3YUCHUA
BCEH MHMCIUILIMHEBI U €€ JaCTHU, HABbBIKOB CaMOCTOSATEIbHOM pa6OTBI, CIIOCOOHOCTH IIPpUMCHATH
UX I PCHICHHUA HPAKTUYCCKHUX 3a1a4. 3K3aMCH, KakKk TIIpaBWJIO, MPOBOAUTCA B TICPUOLT
9K3aMEHAIIMOHHOM CECCHU U 3aBCpIIacTCA aTTeCTAaIlMOHHOM OHeHKOﬁ «COTJIIMYHO», «XOPOILIO»,
«KYHOOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIBHOY.

Cucrema OIICHOK IIpH IPOBECACHHUU HpOMe)KYTOLIHOI\/'I aTTeCTallu OCYHICCTBIIACTCA B

COOTBeTCTBUU ¢ TpeboBanusiMu [lonoxkeHnit «O TekyieM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectaruu cryaeHToB ['YAII, oOywarommxcs Mo mporpaMmaM BBICIIETO
oOpazoBanus» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OILIEHKH KadecTBa ydeOHOW paboTh
crynentoB B 'Y AIy.
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IIpoMexyTouHass aTrecTanus OLICHUBACTCA 10 pe3ylbTaTaM TEKYIIErOo KOHTPOJIA
ycrieBaeMoCTH. B citydae, eciiu CTYAEHT M0 YBaXKHUTEIbHON MPUYMHE HE BBIMOJIHUI TPEOOBaHUS
TEKYIIEro KOHTPOJSA, €My IPENOCTaBIAETCS BO3MOXKHOCTh CHATh 3aJ0JDKEHHOCTH IIO
nponyuieHHeIM TeMaMm. @opma npoBeIeHNs IPOMEKYTOYHOM aTTECTalluK — IIUCbMEHHAs.
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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
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