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AHHOTaNINA

Hucuunnmaa «CUCTEMBI U METOAbl UCKYCCTBEHHOTO MHTEIIJIEKTA B AJIEKTPOIHEPIETHKEY
BXOJIUT B 00pa30BaTeNbHYI0 IPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HaNpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

OIIK-2 «CnocobGeH pa3pabarTpiBaTh alTOPUTMBI M KOMITBIOTEPHBIE IPOTPaAMMBI,
MIPUTOJIHBIC JIJIS1 TPAKTUYECKOTO TPUMEHEHUS

I[IK-1 «cnocobeH mNpuUMEHSATh  TEXHOJOTMH  HUCKYCCTBEHHOI'O  HHTEIJIEKTa B
po(heCcCHOHATLHOM IS TEIIEHOCTI

CopepxaHue JUCUUIUIMHBI OXBAaThIBA€T KPYTI BOIPOCOB, CBSA3AHHBIX C HU3Y4YEHHUEM
METOJI0B, CIIOCOOOB MOJEJIIMPOBAHMSI U BOCIPOM3BEAEHUS C Momoupo OBM  oTaenbHbIX
GyHKIMI MHTEUIEKTYaJIbHON JIeATEIbHOCTH 4YeJIOBEKa, CBS3aHHBIX C PEIICHHEM KaKHX-TH00
3a/1a4 B 00JIaCTH 3JIEKTPOIHEPTETHKU.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO TpoIIecca: JICKIINH, JIA00PaTOPHBIE PA0OTHI, MTPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0y4aromnerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTeCTals B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX eauHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenbto mpenogaBaHus AUCHUILTUHBI SBJISETCS 03HAKOMJICHHE CTYACHTOB C MPUHIUIIAMH,
METOJIaMU U MHCTPYMEHTAJIbHBIMH CPEJCTBAMH MAIIMHHOTO OOy4YeHUSs, KaK OJHOTO M3 CaMbIX
MOMYJSIPHBIX M MPOJAYKTHBHBIX HAIMpPaBJIEHUH MCKYCCTBEHHOTO HWHTEIJIEKTA, CBA3aHHOIO C
WCCJICIOBAaHNEM W TMPUMEHEHHEM CaMOOOYYAIOIIMXCs aJTOPUTMOB, M3BICKAIONINX 3HAHUS W3
naHHbix. OOydvaromuecs JOJDKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX ajJrOPUTMOB MAalIMHHOTO
0o0ydeHUs, TONYyYUTh HEOOXOAMMBIEC HABBIKH JUISI MPUMEHEHHS CHCTEM MAIIMHHOTO OO0y4YeHUS
IpU pElIeHUU 3ajad KIacCU(pUKALUU, PErpecCuu, KiIacTepu3aliy, acCOLHAlUU, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuumiuHa BXOJIUT B COCTaB 00s3aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IMIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCHUILIMHBI OOYUYaAIOLIUICS JOJDKEH 00JaiaTh CIEIyIOIIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U WHAUKATOPOB UX JIOCTHXKECHUS

Koxn u
Kareropus (rpymnna) Koa u HanMeHoBaHMe HHANKATOPA
HAaUMEHOBAaHUE
KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHIIUU
KOMIETCHIINH
OI1IK-2./1.1 3Haet MeTOALI pPa3padOTKHU
OIIK-2 Cnocoben A pasp
QITOPUTMOB U IPOTPAMMHOTO 00eCTICUSHHSI
pa3pabaTbiBaTh
B PaMKaX CHCTEM HCKYCCTBEHHOTO
AITOPUTMBI U
UHTEIJIEKTa
ObmenpodeccnoHanbHble | KOMIIBIOTEPHBIE
OIIK-2./1.6 ymeeT miiaHupoBaTh MPOLIECC
KOMIIETEHIIUU IIPOrpaMMBl,
MOJIETUPOBAHUS U BBIYUCIUTEIBHOIO
MIPUTOJIHBIE JISI
JKCIIEPUMEHTA, B TOM YHCIIE C
[IPAKTUYECKOIO o
UCIIOJIb30BAaHUEM TEXHOJIOTUI
PUMEHEHUS
VICKYCCTBEHHOI'O MHTEIIJIEKTA
[IK-1.J1.1 npumeHsieT OCHOBHBIE AJITOPUTMBI
MAaIIMHHOTO 00Y4Y€HHUs, KOMIIBIOTEPHOTO
3peHus, 00pabOTKH €CTECTBEHHOTO SI3bIKa
I1K-1 cnocoGen p » O0P ’
METO/IbI OLIEHKH TOYHOCTH MOJIEH Ha 0aze
MIPUMCHSITh .
AQHAIUTUYECKON MIaTGOPMBI U/UIIH A3bIKA
TE€XHOJIOTUH
[TpodeccronanbHbIe IPOTrpaMMUPOBAHUS AJIs PEIICHUS
HCKYCCTBEHHOI'O
KOMIIETEHIIUU npodeccnoHalbHbIX 33]1a4 B 00J1aCTH
MHTEJUIEKTa B
. | IIK-1./1.2 pemaer npodeccuoHanbHble
poQeCCHOHAIBHON
3a/1a4M MPEAUKTUBHOTO U aHAJIMTUYECKOTO
JESATEIIBHOCTH .
THUIIA C IPUMEHEHUEM TEXHOJIOT M
HCKYCCTBEHHOT'O MHTEJJIEKTa U OONbIINX
JAHHBIX B 00JIACTH AJIEKTPOIHEPTEeTHKU

2. Mecro nucuumiauHsl B cTpykType OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIENYIOIIMNX AUCLUTIINH:
— «MaremaTHKa, TeOpHs BEpOSITHOCTEN 1 MaTeMaTH4ecKasi CTaTUCTHKA,

- ((ABTOMaTI/BaI_II/ISI pacqéTa M TIPOCKTHUPOBAHUS TCXHUYCCKUX CUCTEM,

- ((I/IH(bOpMaL[I/IOHHBIe TCXHOJIOTHH.

3HaHI/I$I, MOJIYYCHHBIC IIpU HU3Y4YCHUU MaTcpualia )IaHHOfI JUCHUIINIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT HUCIIOJIb30BATLCA ITPU U3YUCHUHN APYTUX OUCHUILINH
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— «MareMaTHYeCKHE METOIbI UCCIICIOBAHUI Y,
— «TexHHKO-3KOHOMHYECKHE PUCKH TIPH CO3/IaHUHA HOBOW TEXHHUKHN»

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JIUCITUILITMHbI

TpynoeMKocTh 1Mo
Bun yueGHO# paboThI Bceero cemMecTpam
NelO
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu 9 9
AyoumopHhusie 3anamus, BCETo vac. 27 27
B TOM YHCIIC:

nekimu (JI), (dac) 9 9

npakTudeckue/cemunapckue 3anatus (I13), 9 9

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 9 9

KypcoBoii mpoekT (padota) (KII, KP), (1ac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (4ac) 81 81
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIO0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI, UX TPYAOCMKOCTDb

Paznensl, TEMBI TUCIUITIIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 10

Paznen 1. Ilonsrue «MckyccTBEHHBIH
UHTEIUIeKT». O6IacTh NPUMEHEHUS TEXHOJIOTHM 1 1 1 10
HCKYCCTBEHHOTO MHTEJUICKTA.

Paznen 2. Ilonstie «MammmHHOe 00ydeHHE».
MainHHoe 00y4eHHe U UCKYCCTBEHHBIN 1 1 1 10
MHTEJUIEKT. Biibl MalmmHHOro 00yUYeHHSL.

Pasnen 3. OcHOBHEBIE 3Tanbl MAIIUHHOTO
00yJeHus1, UX Ha3HAYCHUE U OCHOBHBIE 1 1 1 20
0CcOO0CHHOCTH. MoienTn MalliMHHOTO O0YYCeHHSI

Paznen 4. Peanuzanust anropuTMOB MalllMHHOTO
o0yuenus Ha Python. Moxynmu NumPy, Pandas, 3 3 3 20
MatPlotLib, Scikit-Learn




Paznen 5. IlpenoOpaboTKka JaHHBIX B CHUCTEMAaX
MaITUHHOTO OOYYEHHSI.

Paznen 6. IlpumeneHne KoHBEHEPOB A
ONTHMM3AIMKU TOTOKOB onepanuii. Hactpoiika
MaIIMHHO-00y4aeMbIX MOJIeNICH METOJOM
CETOYHOIO MOMCKA.

Oco0eHHOCTH peanu3aluyl MOJIENIeH
PErpecCHOHHOr0 M KJIACTEPHOT'O aHAJIN3a.

Hroro B cemecTpe: 9 9 9 81

Hroro 9 9 9 0 81

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢ Oya;yulei
npo¢eCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHIA.
Conepxanue pa3esioB ¥ TeM JICKIIMOHHBIX 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. O0IaCTh MPUMEHEHHUS TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTEIIEKTa. VICTOpUs pa3BUTHSI TEXHOJIOTHI
MCKYCCTBEHHOTO MHTEIUIEKTa. HampaBieHus pa3BUTHSI HICKYCCTBEHHOTO
uHTeueKkTa. KirtoueBble 0COOEHHOCTH €CTECTBEHHOI'O MHTEIIEKTA.
CoiicTBa ciabohopMan30BaHHBIX 337ad. DMIHUPHUECKUi TecT ThioprHTa
U1l OLIEHKU UCKYCCTBEHHOI'0 HHTeJUIeKTa. MIHTenIeKTyalbHble
MH(POPMAIMOHHBIE CUCTEMBI KaK YHUBEPCAIbHOE CPEJICTBO PEIICHUS
HIMPOKOI0 KpyTa 3aady, Uil KOTOPbIX HET CTaHIApTHBIX, 3apaHee U3BECTHBIX
METOOB penieHus. Kitacc HHTeIeKTyalbHbIX 331a4. AJTOPUTMBI KaK
bopmanuzanus 3HaHUH 00 06paboTke qaHHBIX. OOpabOTKa JaHHBIX U
00paboTKa 3HaHUM

Paznea 2 [Tonstue «MammHHoe 00ydeHune». MammHHoe oOyueHue u
WCKYCCTBEHHBIM UHTEIIICKT.
Tpu Buga MaTUHHOTO OOY4EHHUS:

— oOyuenue ¢ yuuteneMm. OCHOBHBIE periaeMblie 3a1auu. Obnactu
npuMmenenus. [Iporao3upoBanrie Ha OCHOBE OOyUEHUs C yUUTeNneM. 3aaaua
KJIacCCU(PUKAIIMK - PACMIO3HABAHUE METOK KJIACCOB. 3ajia4ya Perpeccuy -
MpeCKa3aHue 3HAUEHUN HENPEPBIBHOW LIENIEBOM ITIEPEMEHHOM;

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

— o0Oyuenue 0e3 yuutens. OcHOBHBIE pemiaembie 3anaun. O6nactu
npuMeHeHust. OOHapyKEHHE CKPBITHIX CTPYKTYP TIPH TIOMOIITH oOydeHus 6e3
yuutensi. BelsiBlieHne noarpynn npu noMomu kinacrepusanui. CHUXKEHUe
Pa3MEPHOCTH TSI «CKATHUS JTAHHBIX)

Pa3nen 3 OcCHOBHBIE 3TaIlbl MAITUHHOTO O0YYECHHUS, UX Ha3HAUYECHUE U OCHOBHBIE
0COOEHHOCTH:

— TmpeABapuTeNbHas 00pabOTKa JTaHHBIX B CHCTEMaX MAITMHHOTO
oOyuenusi. Haznauenne. OCHOBHBIE OCOOCHHOCTH;

— ortan «O0yueHue» B CUCTEMaX MAIIMHHOTO o0y4yeHus. [IpuHIUIBI
(hopMUpOBaHKS TPEHUPOBOYHOTO Ha0Opa MaHHBIX. Mcronp3oBanme
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MEPEKPECTHOM MPOBEPKHU. | nnepnapamerpuyeckas ONTUMHU3ALNS;

— DTall OLEHKHA 0000m[aroel CrtoCOOHOCTHA B CUCTEMAX MAIIHHHOTO
o0yuenus. [TousaTus Tounoctu (Precision) u Beproctu (accuracy)
(GYHKIIMOHUPOBAHUS MOJEIEH.

OcobenHocT BbIOOpa ONTHUMAIBHOW MOJIENM MAIIMHHOTO OOy4YeHHS.
TunoBas 3aBUCUMOCTb MEXIY CJIO0KHOCTHIO MOJIETH MAIIMHHOTO 00Y4YEeHUS U
oueHKoi e€ 3¢hdexkTuBHOCTH. THIIOBAs 3aBUCUMOCTH OLIEHKH 3P (HEKTUBHOCTH
Mojenei MAaIIMHHOTO oOyueHus oT pa3mMepa oOyuaroiei
MOCJIeI0BATEIbHOCTH.

@dopmalibHas MOCTAHOBKA 3a/1a4¥ MALTMHHOTO 00Yy4YeHHUS

Pa3znen 4

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

CrtpoeHue u QyHKIMH OMOJIOTUYECKOTO HelipoHa. Peanuzanus
neprentpona Ha Python ¢ ucnonb3oBanuem scikit-learn. TpenupoBka
IIEpCENTPOHA.

AnantuBHbil TuHeHHBIN HelipoH (ADALINE). Tpenuposka ADALINE
METOAAMH TTAKETHOTO U CTOXACTUYECKOTO IPAJHMEHTHOTO CITYCKa.
Jlunamuueckoe o0ydeHue.

Mopeinb T0rucTHYeCKON perpeccun. TpeHUpOBKa JIOTHCTHYECKOU
perpeccronHoil Mozenu B scikit-learn. Pemenue npobiaemsl nepeodydeHus
IIPY TIOMOIIU PETYIISIPH3AIHH.

Merton onopHbIXx BekTopoB (SVM). Kiaccudukamnus ¢ MaKkCUMallbHBIM
3a30pOM H C MSTKUM 3a30poM Ha ocHoBe SVM. Pemenne HemMHEHHBIX 3a1a4
siACpHBIM MeTo0M SVM.

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

Mozesb MalMHHOTO 00yYeHUs Ha OCHOBE K OJIKaiImx coceei.

Hawupnbrii baiiecoBckuii kinaccudukaTop.

Pa3zpgen 5

[IpenobpaboTka naHHbIX. Pemenue mpoOieMbl MPOMYIICHHBIX JTaHHBIX.
OOpaloTka KaTeropuajbHBIX JaHHBIX. Pa30uBka Habopa [aHHBIX Ha
TPEHHPOBOYHOE W TECTOBOE IOJMHOXKECTBA. llpuBeneHHEe NPU3HAKOB K
oauHakoBoil mkaine. OTOOp colepaTenbHbIX NpU3HAaKoOB. OrmpeneneHue
BaXHOCTH MTPHU3HAKOB.

Cxartue 1aHHBIX TyT€M CHIKEHHsI pa3MepHOCTH. CHUXKEeHne
pa3mepHOCTH 0€3 yuuTels Ha OCHOBE aHAJIM3a TTIaBHBIX KOMIOHEHT. CxxaTne
JAHHBIX C YUUTENEM IyTeM JIMHEHHOr0 JUCKPUMUHAHTHOIO aHaJIM3a.
SnepHbINl METO/ aHANIM3a ITIaBHBIX KOMIIOHEHT ISl HEJIMHEMHBIX
O0TOOpaKCHHIA.

Paznea 6.

OnTumu3anus HIOTOKOB OIepaluii Mpu nomMouiy KoHseiiepos. ToHkas
HacTpolKa MalIMHHO-00y4aeMbIX MOJIeJIeil METO/IOM CETOYHOTO MOKCKA.

[Iporuo3upoBanne 3Ha4EHUI HENPEPBIBHOM 1IEJIEBOM ITIEPEMEHHOMN Ha
OCHOBE PErpeCCHOHHOI0 aHaIu3a.

Pabota ¢ HeMapKkUpOBaHHBIMU JAHHBIMH - KJIACTEPHBII aHAIU3.

TpeHrpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I pacllO3HABaAHUA
M300paKeHMi.




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

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

Ne
/o

TeMbl MpakTUYECKUX
3aHATUN

DopMBbI
MPAKTUYECKUX
3aHSITHNI

TpynoemMKocCTs,
(dac)

U3 Hux
IIPAaKTUYECKON
HOJTrOTOBKH,
(gac)

No
paznena
JIACIIAII

JIAHBI

Cemectp 10

Kitace nHTemeKTyaibHbIX
3amad. OO0paboTKa JaHHBIX U
00paboTKa 3HaHUH.
AJITOPUTMBI KaK
dbopManmu3aius 3HaHUH 00
00pabOTKe TaHHBIX.

IpyIIIOBas

OO0yueHue ¢ yuuTesIeM.
OcHOBHbIE pelIaeMble
3aja4u. 3azaqya
kiaccudukanuu. 3anaya
perpeccum.

rpynnoBas

[IpeasapurenpHas oOpaboTKa
JTAHHBIX B CHCTEMax
MAIIMHHOTO O0YYCHHSI.

rpymnmnoBas

Peanunzanus nepuentpoHa Ha
Python ¢ ncnons3oBannem
scikit-learn. TpenupoBka
IepCenTpoHa.

AnanTUBHEINA TUHEWHBIN

ueiipon (ADALINE).

rpymnmnoBas

Mogenp T0ruCTUYECKOU
perpeccuu. Pemenue
pobeMbl TepeodydeHus
MIPU TTIOMOIIA
peryisipu3anu.

Meron ONOpHBIX BEKTOPOB
(SVM). Perrenne
HEJIMHEWHBIX 3a/]1a4 JIEPHBIM
MeTo1oM SVM.

rpyImnoBas

Mopaenn MalTtuHHOTO
o0OyueHHsl Ha OCHOBE
JIEPEBBEB PEIICHUI.
CrnyuaiiHslii sec.
Moienb ManTuHAOTO
o0y4eHus Ha OCHOBe K
OMMKANIIIIX coceIei.
HausHsiit baiiecoBckuit
KJ1acCUpUKATOP.

rpyIIoBas

Bcero




4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0MIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaumenoBanue nabopatopHbIX padboT Tpynoemxocs, | npakTiieckoii | pasacna
/1 (uac) MOJATOTOBKH, | JUCIIHII
(dac) JIUHBI
Cewmectp 10

1| PaspaboTka Mojaenu JTUHEHHOTO 1 1 1
apantuBHoro Heiipona (ADALINE) na
OCHOBE 0a30BOr0 Kjlacca NepcenTpoHa

2 | Knaccudukanus Ha OCHOBE MEPCENTPOHHOM 1 1 2
MOJIENIH C UCHOJIL30BaHUEM OHOIMOTEKHU
Scikit-learn

3 | Kiaccudukamnms Ha ocCHOBE MOIeIH 1 1 3
JIOTHUCTHYECKON PETPECCUH C
ucronp3oBanueM oubnrorexu Scikit-learn

4 | Knaccudukaius METOJOM OTIOPHBIX 3 3 4
BEKTOPOB C UCIOJIb30BaHUEM OMOJIIMOTEKH
Scikit-learn

5| Kiaccudukamnus JMHEHHO pa3aeIuMbIX 2 2 5
00BEKTOB (TpHU MpU3HAKA, YETHIPE KJlacca) ¢
ucronp3oBanueM oubnrorexku Scikit-learn

6 | Knaccudukanus muHEHHO HEpa3AeIMMbIX 1 1 6
00BEKTOB C HCIIOJb30BAaHUEM OHMOIHOTEKHU
Scikit-learn

Bcero 9

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs

Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabauna 7 — Busbl caMmocToATeIbHON pabOThI U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 10,
Bun camocrositensHOl paboTh
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro MaTepuasia 50 50
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamuee 3amganne (/13)
Kontposbuble pabotsl 3a04HuKoB (KP3)




IToaroroBka K MpoMeXyTOYHOU

arrecrarmu (ITA) 21 21

Bcero: 81 81

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThl 00yYaroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYECKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
IlepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX y4EOHBIX M3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX HU3AaHUI

Komuectso
IK3e OB B
Hlncp/ bubnuorpadudeckas ccpuika 614%1(@
URL agpec
(KpoMe BIIEKTPOHHBIX
HK3EMILISIPOB)

YK Pamka, C. Mammunanoe odydenue ¢ PyTorch u Scikit-
004.43 Learn: Ilep. ¢ anru. / C. Pamxka, 1O. JIro, B. Mupmxanunm.

— Acrana: ®onuanr, 2024. — 688 c.
YK Pamka Cebacrbsin, Mupmkanuan Baxua. Python u
681.3.07 MalIMHHOE 00y4YeHHEe: MAllIMHHOE U TITy00KOoe 00y4YeHHe ¢

ucnonb3oBanuem Python, scikit-learn u TensorFlow 2, 3-e

u3 . Ilep. ¢ anri. — CII0.: «/Inanextukar, 2020. — 848 c.
YK Inac Bangep Hdaxeiik. Python ans cinoxHbIx 3am1ay:
004.43 HayKa O JIaHHbIX. 2-€¢ MeXayHap. u3f. — Acrana: «CopuHT
137 Byk», 2024. — 592 c.
YK: Kepon Opeaben. [IpuxiagHoe MalMHHOE 00yUYeHHE C
681.3.07 nomo1npio Scikit-Learn, Keras u TensorFlow: konnenmuu,

MHCTPYMEHTBI U TEXHUKU JUIsl CO3AaHUS

WHTEJUIEKTYaJIbHBIX CUCTeM, 2-¢ u3.: [lep. ¢ anrn.— CII6.:

000 «/Ilmanektukay, 2020.—1040 c.
YK Ipocu3s k. [Ipukinannoe MammHHOE 00yYeHUE U
004.438 MCKYCCTBEHHBIN MHTEIUIEKT /17151 MHkeHepoB: [lep. ¢ aHri.

— Acrana: AJIUCT, 2024. — 432 c.
ISBN Anapeac Mrwuiep, Capa I'Buno. Beenenne B mammHHOE
978-5- o0yduenue ¢ momoInso pPython. PykoBoacTBo st
9908910-8- CIEIUATTMCTOB 0 padote ¢ JaHHbIMU. — M.: U1
! esnceran, 2017. — 393 ¢,
YK Jabon Kpuc. MammuHoe o0yyeHHe ¢ UCIIOJIb30BaHHEM
681.3.07 Python. Coopuuk peneniros: Ilep. ¢ anrin. — CI16.: BXB-

[TeTepOypr, 2019. — 384 c.: uin.
YK Mo Ilpatuk. McKkycCcTBEHHBINM HHTEIUIEKT C
681.3.07 npumepamu Ha Python.: Ilep. ¢ anru. - CI16.: OOO

"Muanektuka", 2019. —448 c.
YK ITocTosmT A. B. OCHOBBI HCKYCCTBEHHOI'O MHTEJIIEKTA B
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004.8 npumepax Ha Python. Camoyuutens. — 2-e u3j., nepepad. u
nor. — CI16.: BXB-Ilerepoypr, 2024. — 448 c.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue
https://proproprogs.ru/mi Caiit «MammHHOE 00yUeHnE»

http://www.machinelearning.ru/ | IIpodeccronanbHbli HHGOPMALIMOHHO-AaHATUTHYSCKHIA
wiki/index.php?title=3ariaBHasi | pecypc, HOCBSIIEHHBIN MAIIMHHOMY O0Y4YCHHIO,
_CTpaHuIa pacro3HaBaHUIO 00Pa30B U MHTEIUIEKTYyaTbHOMY aHATN3y
JTAHHBIX

https://jakevdp.github.io/Python | CrpaBounuk o Python mist Data Science ot Ixeiika
DataScienceHandbook/05.06- Banpepllnaca:
linear-regression.html

http://archive.ics.uci.edu Penosuropuii MammmaHOr0 00yueHus KanupopHuiickoro
yHuBepcurera B MpBaline

http://python.org OdunranbHbIi calT si3bika Python

https://www.anaconda.com/dow | uctpubytus Python, npeanasHaueHHbIH 7151
nload/success KpyIHOMAcIITaOHOW 00pabOTKM JTaHHBIX, IPOTHO3HOM
AQHAJIMTUKU U HAyYHBIX BRIYHUCIIEHHH Anaconda

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MTPOTPAMMHOTO OOECTICUeHHs TTpecTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

1 Anaconda3-2024.10-1-Windows-x86 64

2 Python 3.12 version

3 Spyder 5.5.1

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabauna 11— [lepeuenb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

1 Omnnaita-kaura «CripaBOYHHK 10 HayKe O TaHHBIX Python»
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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

2 JlaTtaceTsl 110 MaIIMHHOMY O0yYEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmmua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 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. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTecTalun
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTAIluU

Bup HpOMC)KYTOQHOﬁ aTTCCTallnu Hepequb OICHOYHLBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET MCIOIB30BATHCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabmuua 14 -Kpurepuu oLieHKH YpOBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopep

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHan;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIHHOW JMTEPaTypHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE TOJIOKEHHS C TIPAKTUICCKOM
JeSITeIbHOCTBIO HAIIPABICHMUS;

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIe UM HJIEH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— CBOOOIHO BJIAJICET CHCTEMON CTIEMAIM3UPOBAHHBIX MTOHSITHH.

«OTIIMYHO»
GaduTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAMMHBINA MaTepuan, TPaMOTHO H
MO0 CYLIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTyPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATE€IbHOCTHIO
HaIlpaBJICHUS;

— apTyMEHTUPYET HayIHBIC MTOJI0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIIMATU3UPOBAHHBIX OHSITHM.

(XOPOLIO»
(Ga4uTCHO»

12



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

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
[0 CYUIECTBY M3JIaracT €ro, ONUpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl,

— JIOIYCKaeT HeCYLIECTBEHHbIEC OIIMOKN 1 HETOUHOCTH;

«yZIOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«BAYTCHO»

HaIlpaBJICHUS,
— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHHUS,
— 3aTpyAHsieTcs B pOpMYyIUPOBaHUHU BBIBOJIOB U 0000IIEHUI;
— YaCTUYHO BJIaJIe€T CUCTEMOM CHelMaTU3UPOBAHHBIX MTOHSITHIA.
— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOIO
MaTepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OMMMOKA W  HETOYHOCTH  IIpH

«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

«HE 3aUTCHO»

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYCCKOM IPUMEHCHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (DOPMYJIHPYET BEIBOJOB U 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bormpocs! myist 3x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocs! i1t 9k3aMeHa

No
/a

Kon

HepequL BOIIPOCOB IJIs1 DK3aMCHaA
HHIWKaTOopa

1. Jlaiite omnpenenenue mnoHsaTuio «MckyccrBeHHbld uHTeuiekT». Ilosicaure | OIIK-2. /1.1

TepMuHbl  «Cnabblif  HMCKYCCTBEHHBIH  MHTEIUIEKT» UM «CHIIbHBIN
HCKYCCTBEHHBIN UHTEILIEKT. [Iepeuncnure 0COOEHHOCTHU
ciabo(opMaIn30BaHHBIX 337a4 KAaK OCHOBHOM 00JacTH NPUMEHEHUS
TEXHOJIOTUI HCKYCCTBEHHOTO HWHTEIUIeKTa. [IpuBemuTe mNpuMephl TaKHX
3ajiay.

. Ilo xakoMy TpU3HAKy MOXXHO BBIACTHTH WHTEIUICKTYyaJbHBIC 33Ja4dl CPEIn
apyrux  3amad  obpaborkum  uHpopmanuu?  IlpuBenure  mpuMepbl
MHTEJUIEKTYaJ bHBIX 3a1a4. [loscHUTE, 9TO HA3BIBAIOT MHTEIUIEKTYaTbHBIMU
UH(POPMALIMOHHBIMH TEXHOJOTHUSIMH.

. Jalite omnpenenenune mnonsatHio «MamyHHOe 00ydeHue». C uyeM CBsI3aHO
CBOWCTBO 00yueHMs B Takux Mozaeisax? Ilepeunciure oCHOBHBIE (akTOPBHI,
BIHSIOMUE Ha S(PQPEKTHBHOCTH HCIOIB30BaHUS METOJOB MAIITHHHOTO
o0y4yeHHUsI, ¥ TaliTe UM KPaTKYIO XapaKTePUCTHUKY.

. IlpuBenure knaccu(uKalMiO CUCTEM MAIIMHHOIO OOy4YeHHUS MO O0bEMY U
TUIy KOHTPOJsS BO BpeMsi OOYy4YeHHs, B 3aBUCHUMOCTH OT CHOCOOHOCTH
0o0y4JaTbCsi HA OCHOBE MOTOKA BXOJAIIUX JAHHBIX, 10 COCO0y 00001eHUS
3HaHuil. Jlalite KpaTKyl0 XapakTepUCTHKY TIE€pPEUMCIIEHHBIM KjaccaMm
CHCTEM.

. Ilosicautre ocobeHHOCTH OOy4YeHMsI C YYMTeleM KakK BHJAa MAIIWHHOTO
oOyuenus. [IpuBeanTe TMOCTAHOBKY 3amadd OOYYEHHS C YYUTEJIEM.
[Tepeuncnure THUMBI 3aa4 OOyYEHHs C YUUTENEM, B 3aBUCUMOCTH OT BHJA
MHOXECTBa  JOMYCTUMBIX  OTBeTOB. [loscHuUTEe, dYTO  Ha3bIBaeTCs
NPU3HAKOBBIM OMUCAHWEM OOBEKTa U3 MHOXKECTBA UCCIIETYEMbIX OOBEKTOB.
Kakwue THITBI TPH3HAKOB CYIIECTBYIOT?

. IlepeuniciuTe OCHOBHBIE ATamlbl pEHICHUs 3aJaud MAIIMHHOTO OOyYeHHUS C
yuuteneM. [losicHuTe conep:kanne KaKaoro sramna.
. Ilosicuure ocobeHHOCTH oO0y4yeHHsi Oe3 yuuTedsi Kak BHJA MAIIMHHOTO

OIK-2.]1.6
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oOyuenus. Ilepeunciure Hambosiee XxapakTepHbIe 00JIACTH HCIIOIb30BAHUS
o0ydeHust 6e3 yunrtensa. Kakue TUIIBI 3a1a9 peniaroTcsi METOAaMH 00yUeHUS
0e3 yuutensa? JlaiiTe KpaTKyr0 XapakTEPUCTUKY 3TUM 3a/ladaM.

8. IlosicHure ocoGeHHOCTH O0YYEHHUS C MOAKPEIUICHUEM KaK BUAAa MAIIMHHOTO
oOyuenus. IlpuBeanuTe MOCTAHOBKY 3alayd OOYYEHHS C MOJKPEIICHUEM.
Onummre cxemMy B3aUMOJEHCTBUSI areHTa CO Cpeod MpH peaau3aluu
oOyueHuss ¢ monkpersieHueM. [lepeuncnure XapakTepHble 00JacTH
MPUMEHEHUS 00y4eHUs C TIOKPEIICHUEM.

9. TlosicHuTe 0COOEHHOCTH OIICHKHU KayecTBa pa0doThl Kinaccudukaropa. [louemy
ko3 urmeHT OIMOOYHBIX Kiaccuukanum u MPaBUIILHOCTh
KjJaccuukanuyu He Bcerga SBIAIOTCA d()()EKTUBHBIMU  ITOKA3aTENIMU
kauectBa Kkiaccubukamuu? Yrto Takoe Marpuina HerowyHocren? Kak
OTNpPENeIUTh TOYHOCTh M TOJHOTY KIACCU(HUKAIMH C HCHOIH30BAHUEM
MaTpullbl  HetoyHocTeil?  Kakue — ocoOeHHOcTHM — KiaccudukaTopa
XapaKTEpU3YIOT TOYHOCTh H MOJIHOTA?

10. Kak  BBIIMIAOST  TUIOBBIE  3aBUCUMOCTH  TOYHOCTH  OT  IOJIHOTHI
KJaccu(UKaluy, a TaKkkKe TOYHOCTH M TOJHOTHI OT TOpOra MPHUHSTHS
pemenusi? IloscHute Takoe moBeneHUE NAHHBIX 3aBUcUMOCTel. [losicHuTe,
41O Takoe «uepa Fi1», kak oHa ompeensercs U IJs Yero UCHOIb3yeTCsl.

11. Tlosicuute, KaK UCIIOJIB3YETCSl KpUBasi paboyeil XapakTepUCTUKU NMPUEMHUKA
(ROC) nmns onenku kadectBa paboThl kiaccugukaropa. IlpuBenute
XapakTepHBId BUJA MJaHHOW KpuBOoW. Kak BBIISIIMT KpuBas paboueit
XapaKTePUCTUKU MPUEMHHKA MIPU YUCTO clydaiiHoU kiaccuduxaruu? J{ms
KaKUX LeNed OOBIYHO HCIOJNB3YeTCs] M3MEpEHHE IUIOUIaau IO KPHUBOM
paboueii xapaktepuctuku npuémuuka (AUC)?

12. TlosicHuTe, KaK CTPOWTCS MaTpulla HETOYHOCTEH MpPH MHOTOKJIACCOBOM
knaccudukanuu. Kak MOXXHO OLEHUTh TOYHOCTb U MOJHOTY AJS KaXKIOTO
Kjacca, a TaKXkKe pe3yJIbTHPYIOUINE 3HAYCHUS TOYHOCTH U TIOJTHOTHI
KJIacCU(PpUKaIIHH.

13 TlosicauTe OCOOEHHOCTH OIICHKM KadecTBa pabOThl Mojenei perpeccuu. B
KaKMX cly4asx OTHAI0T MpeanodyreHue kpureputo kadectBa RMSE, a B
KaKHuX cinydasx kputeputo MAE?

14. B uém cocrout cBOWCTBO 0000mIaMONMIEH CIOCOOHOCTH MOJAEIH MAIIWHHOTO
oOyuenns. Kakue npu€MBI HCIONB3YIOTCS UISI TEOPETHYECKOH |
IMIUPUYECKON OILICHKH oboOmaroreit CIOCOOHOCTH: OIICHKA
MaTeMaTHYECKOTO OXXHUIAHHUA CPEJHHX TI0Teph, OIEHKAa BEPOATHOCTH
nepeoOyueHus, OIeHKa Ha OTIoXeHHBIX maHHbIX (hold-out), orenka
CKOJIB3SIIIEro KOHTpoist (Cross-validation).

15. Ha3oBuTe OCHOBHBIE TPUYMHBI BO3HUKHOBEHHUS IEpeoOyueHus u
HEOOOYYEHHUsT B MOJIENISIX MAIIMHHOTO oOydeHus. [lepeuniciure OCHOBHBIE
croco0bl MUHUMHU3ALIUU NT€Pe0OydeHusl.

16. TlosicHuTe TIOHATHS CMEIICHWS, TUCIEPCUH W HEYCTPAaHUMOW MOTPEIIHOCTH
Kak TpEX COCTaBIIOMMX OIIMOKM OOOOIIEHUsT MoOjeded MAalluHHOTIO
00yJeHUsI.

17. Tlosicuute XapakTep HW3MEHEHHS OLIEHOK J(PQPEKTUBHOCTH  MoOJenen
MaIIMHHOTO 00yUYEHHsI TIPY BO3PACTAaHUH MX CIIOKHOCTHU (Kpusvie npogepKu,
validation curve) u pasmepa oOyuarorieli BBIOOPKH (Kpusvie 00yueHus,
learning curve).

18. Tlepcentpon PosenOmarra. CTpykTypHas cxemMa U TIPaBWIO OOYYEHHUS
HEPCENTPOHA.
19. Mopenp amanTtuBHOro JuHEWHOro HedpoHa. OOyuenne ADALINE npu

MK-1.]1.1
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MIOMOLIM METOJA TPAJUECHTHOTO CIycka. [[akeTHBIi M CTOXaCTUYECKUU
rpauEHTHBIN CIYCK.

20. Monenb OTHCTUYECKON perpeccuu. [lokaxkuTe, 9TO BBIXOJ CUTMOHIATBHON
(GYHKLIUH MOXHO HHTEPIPETHPOBATH KaK BEPOSTHOCTh NMPUHAAJIECKHOCTU
OTJENILHO B3STOTO 0Opasiia nepBomMy Kiaccy.

21. OOyyenue Mojaenu JIOTUCTHYECKOW perpeccud. PemieHne mpoOieMbl

nepeo0y4YeHHs PpU OMOIM perysipusanuu. L2-perynspuzanus

22. Meron omnopHbBIX BEeKTOpoB. Kiaccuukamus ¢ MITKMUM 3a30poM  JUis
o0ecreyeHnss CXOIMMOCTH ONTUMH3AIMHU TPH JOMYCTUMOCTH OLIMOOYHON
KJIacCU(PUKAIIHH.

23. Pemenne HeNMMHEHHBIX 3a7ad NP TOMOIIM METOJA OIMOPHBIX BEKTOPOB.
JloGaBnenne Kk  HaOOpy  J@HHBIX  JIOTIOJIHUTENIBHBIX  IPU3HAKOB.
Hcnonb3oBanue npusHakoB 6mu3zoctu. RBF-¢ynkums kak GyHkims momolusi.

24. I'mnepnapameTpuyeckas ONTHMHU3ALUs MoJeNell MalluHHOroO OOy4YeHHs.
Hcnonp3oBanue  pemeéryaToro  MOUCKAa Uil BbIOOpa  HAMIIYYIINX
rUIeprnapamMmeTrpoB MOJEIH.

25. Mogens Ha OCHOBe JepeBa MPUHATHS pemieHnid. OCHOBHBIE OCOOCHHOCTH
mozenu. [loctpoenue nepeBa pelieHU Ha OCHOBE MPHUHIIMIIA HAMOOJBIIETO
npupocta uHpopmanuu. ['unepnapamerpsl, oOecleUHBaIOLINE MOJICTPOUKY
MO/IEJIH.

26. Mogenb Ha OCHOBe ciydaiiHoro Jjieca. OcoOEHHOCTH MoJeNu. AJIrOpUTM
«BBIpAIIMBAHUA» CIIy4aiiHOro Jseca. [wumepmapamerpsl, oOecneunBaronne
HOJCTPOUKY MOJEIH.

27. Knaccupukatop Ha ocHoBe k Ommxaimmx cocenei m ero 0coOEHHOCTH.
['nnepnapameTpsl, o0ecreyrBarOIUe MOACTPONKY MOJIEIH.

28. HawuBHeblil OaitecoBckuii kmaccudpukatop. OCHOBHBIE 0COOEHHOCTH MOJAETH U
o0acTi e€ NpUMEHEHUs.

29. Ilpuémbl mpenBapuTeNbHON 00pPaOOTKM NMaHHBIX B Monensx MammuHoro | [TK-1.71.2
oOyueHus. Pemenue mnpoOGiembl ¢ HEAOCTAIOIIMMH JIaHHBIMHM, 00paboTKa
KaTeTOPUAIBHBIX (UMEHHbIX U NOPAOKOBbIX) JAaHHBIX, BBIOOP 3HAYMMBIX
HPU3HAKOB (ucnonvzosanue L1 peaynapuzayuu, aneopumm
nocne0o8amenbHo20 6blOOpaA NPU3HAKOE, OYEHKA BAICHOCMU NPUSHAKOE C
NOMOWbIO CILYHAUHDBIX 1€COB).

30. BeineneHue mNpU3HAKOB: CXKATHE JIAHHBIX C TOMOULIbIO  TTOHMXKEHHS
pa3MEpHOCTH TPOCTPAHCTBA MPHU3HAKOB. AHAJIHM3 TJIABHBIX KOMITOHEHT
(Principal Component Analysis). JIuHe#Hblli TUCKPUMHHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

31. Ancam6mu Mojeneil MaMHHOTo 00ydeHusi. OCHOBHBIE MOJIXObI K CO3JaHHIO
ancamoueit. barrunr (bagging).

32. AuncambrieBoe o00yuenue. bBycrunr (boosting). Aaroputmer Boostl,
amantuBHbIi OycTuHT (AdaBoost), rpaaueHTHbIi OycTiar (GBM).

33. Ancamb6iieBoe o0yuenue. CtekkuHr (stacking).

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3a1aun) s 3adera / audd. 3adera
No mi/mm [Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auera Koz

WHAMKATOpa

Y4eOHbBIM IIJIAHOM HE IPEAYCMOTPEHO
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[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

MpEeJICTaBICHBI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyerb TeM JUisi KYpCOBOT'O IPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpockl i1 npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — IIpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

Ne
n/n

IIpuMepHsIii HepedeHs BOMPOCOB AJIS TECTOB

Kon
WHAMKATOpa

1 mun. 3adanue KomMOUHUPOBAHNHO20 MUNA C 8BLOOPOM OOHO20 8EPHO20 OMBEEMAd
U3 Yemvipex npeoaoNCeHHbIX U 000CHOB8aANHUEM 6blOOPA

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

000CHOBEIBarOMINE BEIOOpP OTBETA

Ornenka xoppensiun 1o [Inpcony Mexay mepeMeHHBIMHE ITOKa3aia
sgauenue 0. Yto 7To o3HauaeT?

A) IlepemeHHbIE HE UMEIOT TUHEHHOI B3aMMOCBSI3H;

b) IlepemenHble UMEIOT HEJTMHEHHYIO B3aMOCBSI3b;

B) IlepemeHnHble HE UMEIOT HETMHEHHOM B3aUMOCBS3H;

I') IlepemeHHbIE IMEIOT MAKCHMABHYIO JIMHEHHYIO B3aNMOCBS3b (TaK KaK
3HaYeHHE OIIEHKH | - OTCYTCTBHE B3aUMOCBSI3H).

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

Kak cBs3anb! Mex Iy 000 IIIOTHOCTE pacipeaeeHus U pyHKIus
pacrpeneneHus CiIydaitHol BeTUIHBI?

A) IInoTHOCTH pacmpeneneHus - 5TO TPOU3BOAHAS PYHKIUH
pacnpeneneHuss;

b) ®ynkuums pacnpenesneHus - 3T0 NPOU3BOAHAS INIOTHOCTH
pacrpe/eeHsE;

B) DTy BenmnuuHBI HUKAaK HE CBSI3aHEI;

I') O1n BenmuUMHBI B3aUMHO OOPATHBI.

OIK-2.J1.1
OIIK-2.]1.6

Kakyto mnomans o kpuBoit ROC (Area Under the Curve - AUC) 6yzaer
UMETh Oe3yNpevHbIi Kiaccupurarop?

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

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

Kakas n3 MCTPUK MOXKCT MPUHUMATh OTPULIATCIIbHBIC 3HAYCHUS?

A) R"2;

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

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

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C BbIOOPOM HECKOJILKUX 8APUAHINOE OMBemd

U3 NPeONONCEHHBIX U PA3BEPHYMBIM 000CHOBAHUEM 8b100Pa

I/IHCTPYKLII/IHI HpquTaﬁTe TCKCT, BLI6€pI/ITC IMPaBUJIbHBIC BapUAHTLI OTBETA U
3allMIIUTE apryMCHTHI, OGOCHOBBIBaIOHII/Ie BLIGOp OTBCTOB
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Kak 6opotscs ¢ ahdexrom nepeodyueHus? OIIK-2. 1.1

OIIK-2.]1.6

A) Cpenatb Moens npote (MeHee KOMIUIEKCHOM );

b) Bzarp meHbIIe 00y4Jarommx JaHHBIX;

B) Haxomwuts 60biiie 00y94aromux JaHHBIX;

I') Caenath Mozaens cioxkHee (001ee KOMIUIEKCHON);

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

E) Hanoxwuts orpannyeHus Ha IPOCTPAHCTBO MAaPaMETPOB MOJIEIH;

2K) IIpoBepsTh METPUKH TOJIBKO MO 00yYaroIei BEIOOPKE.

Bo3MOKHBIME pelIeHUsIMH TPOOIEMbI HET000YUEHHS SIBISIFOTCS: OIIK-2. 4.1

OIIK-2.]1.6

A) Bribop Oonee cnoxxHOW MOAETH ¢ OOBIINM YUCIOM HACTPAUBACMBIX
apaMeTpoB;

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

B) YwMmeHbmenue orpaHudeHui Moien (HapuMep, CHIDKEHHE BETNYHHBI
TUIeprapaMeTpa perysipu3aim).

I') Hu oauH u3 nepeyncieHHbIX.

Kakue u3 METpHK COBMECTHO JAlOT IOCTATOYHO MOJNHYIO XapakTepuctuky | [IK-1.71.1
Kiaaccudukaropa npu HecOalTaHCUPOBAHHOM BHIOOPKE? HK-1.71.2

A) Accuracy;

B) Recall;

B) Precision;

I FL

Kakne MeToapl MAIIMHAOTO O0YYEHUS UCTIONb3yeTCS M IIK-1.1.1
KJaccupuKanum? MK-1.71.2

A) Jluneiinas perpeccus;

b) Jlorucrtuueckas perpeccus;

B) I'pamueHTHBIN CITyCK;

I') MeTton riaaBHBIX KOMIIOHEHT;

) Metox K-cpennux;

E) MeTon onopHbIx BeKTOpoB (SVM).

3 mun. 3aoanue 3aKpvblmoco muna Ha yCmarnoeleHue cCoomeemcnieusl

WNuctpykuus: IIpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K Kax a0l MO3ULMHU, JTaHHOU B
JIEBOM CTOJIOIIE, IOJIOEPUTE COOTBETCTBYIOILYIO ITO3UIIHIO B IIPABOM CTOJIOLE

YcraHoBuTE COOTBETCTBHE. THITBI MPU3HAKOB B MamIMHHOM oOyueHwnn u | OIIK-2.J1.1
HUX OMMCaHuE OIIK-2./1.6
1 KonmuecTBeHHbIE A) IlepemenHas, KOoTOpas U3MEPSIETCS B peabHbBIX
(HenpepbIBHBIE) YHcax, HapUMep, BO3PACT WIIN 10XO0.
2 KareropuaibHbie b) IlepemenHasi, kKoTOopas MpUHUMAET 3HAYCHUS U3
(ITCKpeTHBIC) OTPAaHUICHHOT'O MHOXKECTBA, HAIPUMED, TTOJT WITH
LBET
3 TlopsikoBbie B) KareropuanbHblii npu3HaK, KOTOPBIH MOXXET OBITH
YIOPSIIOYEH, HapUMep, OLIEHKa MPOAYKTa I10 IIIKaje
orl o5
4 buHapHbIe I') KareropuanbHblii Ipu3HAK, KOTOPBIH MOXKET
MIPUHUMATH TOJBKO J[BA 3HAUEHUS, HAIIPHMED,
€CTB/HET WJIH NIPaB/a/JI0XKb
1) Texkcr, mpeacraBieHHbIN B Buae Habopa CJI0B WU
CHUMBOJIOB, HCIIOJIb3YETCS ITPU aHAJIN3€E TEKCTA WU
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npu pa60Te C JaHHBIMH M3 COIMMAJIBHBIX ceTel

10

CocTapismomiye oMok 0000IICHUS MOJICIIH MAIIMHHOTO 00yYeHUs

1 Cwmemenne A) Cucremarnueckas ommoOKa, CBS3aHHAs C HCBEPHBIMHU
MIPEAIONIOKEHUSIMH O XapakTepe nanHbix. [loka3siBaer
HACKOJIBKO /1aJIeKO MPOTHO3bI MOAETH HAXOIATCS OT
KOPPEKTHBIX MPOTHO30B B 11€JIOM IPH MHOTOKPATHOM
00ydJeHUHN MOJIETTH Ha Pa3HBIX ITOJMHOKECTBAX
oOyyaromero Habopa 1aHHBIX.

2 Jucnepeus Bb) Cnyuaiinas ommOka, CBS3aHHAsI C YpE3MEPHOH
YyBCTBUTEIBHOCTHIO MOJIENTN K HEOOIBIIIIM
M3MEHEHUSIM B 00yJaromuX JTaHHBIX. V3Mepser
CTeTeHb U3MEHUYMBOCTH MPOTHO3a MOJIENN IS
KJTaccH(pUKaIIN OTASIHFHOTO 00pasna mpu
MHOTOKPAaTHOM OOYYeHUHU MOJEINH, HallpuMep, Ha
Pa3HBIX MOJMHOXKECTBAaX 00yUaromero Habopa JaHHbBIX.

3 Heyctpanumast B) IlosiBnsieTcst BcaeACTBUE 3AITYMICHHOCTH CAMUX

TIOTPEITHOCTh JTAHHBIX.

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

11

VcraHoBUTE COOTBETCTBHE. THIBI aHcamMOJlIell Moejaed MaIlMHHOTO
00yUYeHUS U OTIMCAHUE

1 Barrvar A) MeTton mocTpoeHUsI HECKOJIBKUX MOJICNICH Ha
Bootstrap Aggregating) OCHOBE CITy4aiHBIX TIOABBIOOPOK 00yYaroIieit
BEIOOPKH, arpETUPOBAHNE PE3YIIbTATOB IS
MOJTyYEHHUS] OKOHYATEIBHOTO IMPOTHO3a
2 Bycrunr (Boosting) B) Cmocob moctpoeHust mocienoBaTeIbHOCTH
c1a0bIX MOJIENIeH, KaK/as cleayromas
oOy4aeTcs Ha JaHHBIX, Ha KOTOPBIX
MpeIbITyIas JOMyCcKajia OIIMOKH
3 Crekunr (Stacking) B) Meron, B KOTOpOM HECKOJIBKO MOJIEIEH
00y4aroTcs He3aBUCUMO, a 3aTeM UX
pe3yJIbTaThl UCTIOJIB3YIOTCS B KAYECTBE
MPU3HAKOB B 00IIEH Moenn
I') Meron, npu KOTOPOM HECKOJIBKO MOJIETICH
rOJIOCYIOT 3@ OKOHUYATEJIbHBIN IIPOrHO3,
B3BEILICHHOE WJIM PABHOMEPHOE KOJIUYECTBO
TOJIOCOB Pa3HBIX MOJIENIeH MOXKET OBITh
WCIIOJIb30BaHO

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

12

YceraHoBUTE COOTBETCTBUE. THIBI pErysipu3allid MOJEIEH MAaIIMHHOIO
00yUYeHHS U UX OITUCAHHE.

1 L1 perynspusarus A) Meronu, KOoTOpbIit JoOaBmsieT mrpad K
(Lasso) (hyHKIIMOHATY TIOTEPH TI0 a0COTIOTHON BEIMYHHE
K03 (HUIIUCHTOB MOJICIIH, TI03BOJISIET IPOBOINTh
0TOOp MPU3HAKOB
2 L2 perynsipusanyst B) Meron, koTopsrit nobapnseT mrpad K
(Ridge) (bYHKIIMOHATY TIOTEPh 0 KBAAPATy 3HAYCHHIA
KO3 PHUIMEHTOB MOJIENN, CIOCOOCTBYET
YMEHBIIEHHUIO BecOB KO3 (hureHToB
3 Elastic Net B) Meron, xotopsrit coBmemaet B cede L1 u L2
peryJsipu3aIyio, No3BoNIIeT OAIaHCHPOBATh
MEX]ly 0TOOPOM MPHU3HAKOB U COKpAIICHHEM
BECOB
4 Dropout I') Texnuka, KOTOpas NpUMeHseTCs it OOpHObI ¢
nepeoOyIeHIEeM HEUPOHHBIX CETEH, 3aKITF09aeTCs
B CJIyYai{HOM HCKJIFOUEHHH YaCTH HEMPOHOB B
rporecce 00y4eHus
1) Texnuka, KOoTOpas UCIONB3YETCs IS
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OINITUMH3AlMU Ipo1ecca 06y‘lCHI/I$I, 3aKJII0O4YacTCsA
B OCTAaHOBKC O6y‘-ICHI/I}I MOZCIIN Ha paHHUX
JTalax, Korjaa HET 3HAYUTCJIbHOTO IIPpHUpPOCTa
KadeCTBa

4 mun. 3adanue 3aKpbIMo2o MUna Ha YCMAaHoBLeHUe NOCAe008aMENbHOCINU

WNuctpykuus: IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEN0BATEIBHOCTD.

3anuiure COOTBCETCTBYIOIYIO IMOCJICAOBATCIILHOCTD 6YKB CJICBa HAIIpaBO

13

OHpeI[eJ'II/ITe MOoCJICAOBATCIIbHOCTD NPUHATUA UHTCIIJICKTYAJIbHBIX peHICHI/Iﬁ
YCIOBCKOM.

A) [lannsie (0OpaboTka);

b) Uudopmarmms (mo3Hanue);

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

1) Paccyxnaenue (IpuHITHE PEILICHUN).

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

14

Vkaxure IOCICA0BATCIIbHOCTD 3TAIlOB MAallIMHHOI'O o6yqu1/m.

A) Ouenka Monenu (BbIOOp KPUTEPUEB KAueCTBa, CPABHCHHUE PA3IMYHBIX
anroput™MoB MO);

b) Ilpeno6paboTka qaHHEIX (BBIAEIICHUE IPU3HAKOB, OTOOP MPHU3HAKOB,
CHIDKEHHE pa3MEPHOCTH, MacIITA0MpOBaHUE [TPU3HAKOB, B3ATHE
BBIOOPOK);

B) IIporaosupoBanue (HCMOIB30BaHIE MOJECIH);

I') O6yuenue mozaenu (0TOOP MOJIEIH U O0YUYCHHE, BEIOOP METPUKH
Ka4yecTBa, epeKkpEécTHas MPOBEPKa, THIIEepIapaMeTprUIecKas
OIITUMHM3AIIH).

OIK-2]1.1
OIIK-2.]1.6

15

VYKaxuTe MOCIeI0BaTEeIFHOCTh ATATIOB B3aUMO/ICHCTBUS areHTOB CO
Cpeloil B MaIlIMHHOM O0YYEHHH C MOJKPEIUICHHEM, KOTOPbIC 1Al Ha3BaHUE
merony ooyuenuss SARSA/

A) Cocrosaue;
b) [leiictBue.
B) Ilogkpennenue;

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

5 mun. 3adanue omxpvimoco muna ¢ pazeepHymviM OmMeemom

Wuctpykmus: [IpounTaiite TEKCT U 3alUIIATE Pa3BePHYTHI 000CHOBAHHBIM OTBET
WIM HAIIMIIUTE MPOIYLIEHHOE CJIOBO/CIOBOCOUETAHNE

16

Knacrepuzanus, cHIDKEHHE Pa3MEPHOCTH JAHHBIX, TOUCK aHOMAJIUH H JIp.
— 9TO AITOPUTMBI B KOTOPBIX UCTIOJIL3YETCSl 00y4eHHUE

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

17

— 3TO METOJ MAIIMHHOTO OOYyYeHHs, B KOTOPOM arcHT
o0OydJaeTcsl Ha OCHOBE OOpAaTHOW CBS3M OT CpEeAbl C IEJIbI0 MaKCHMU3AIUH
BO3HATPAXKICHUS

OIK-2.11.1
OIIK-2.]1.6

18

Meroasr WCITOJIB3YIOTCS JIJIS1 OTICHKH KauyeCcTBa MOJICITH
MAalIMHHOTO 00YYEeHHUs, CPaBHEHUS MOJIeNIeH U BRIOOPA ONTUMAIBHON MOJICITH.

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

19

Ha3bIBAIOT 3()(DHEKT, MPU KOTOPOM KA4eCTBO pabOThHI aJITOPUTMA HA
HOBBIX 00BEKTaX, HE BOIIC/IINX B COCTAB 00YUCHHUS, OKA3hIBACTCS
CYIIECTBEHHO XYK€, UeM Ha 00ydarolieii BHIOOPKE.

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

IIpumeuanne: CUCTEMA OLIEHMBAHUA TECTOBBIX 3AJIAHUI.

19




1-i1 Tun. 3aganne KOMOMHNPOBAHHOTO TUIIA C BBIOOPOM OJJHOTO BEPHOTO OTBETA M3 YETHIPEX IPEUIOKEHHBIX U
000CHOBaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIIU NPABUIIBHO YKa3aHa Ludpa U MPUBEICHB KOHKPETHBIE apIyMEHTHI,
UCHOJIb3yeMbIe ITPH BBIOOPE OTBETA.

[lonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

HesepHslit oTBeT My ero orcyrcTBue — 0 6amios.

2-it THN. 3agaHue KOMOMHUPOBAHHOTO THUIIA C BEIOOPOM HECKOJIBKUX BapHAHTOB OTBETA U3 IPEUIOKEHHBIX 1
pa3BepHYTHIM 000CHOBAaHNEM BBHIOOpa CUMTAETCS BEPHBIM, €CIIH IPABIIIFHO YKa3aHbI MU(PHI U IPHUBEICHB KOHKPETHHIE
apTyMEHTHI, UCIIOJIb3yeMBble TIPH BEIOOPE OTBETOB.

[MonHoe coBnaneHne ¢ BEpHBIM OTBETOM — | Ot

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

3-it TMN. 3ajgaHKe 3aKPHITOrO THIIA HA YCTAHOBJICHUE COOTBETCTBHS CUMTACTCS BEPHBIM, €CIIH YCTAaHOBJICHBI BCE
COOTBETCTBUS (ITO3ULUH U3 OJJHOTO CTOJIOIa BEPHO CONOCTABIIEHBI C MO3ULUSIMHU APYTOTo CTONIOIA).

[MonHoe coBnaneHue ¢ BEpHbIM OTBETOM — | Ot

HesepHblii oTBeT mim ero orcyrctaue — (0 6ayuioB.

4-ii THn. 3amaHue 3aKPHITOTO THIIA HA YCTaHOBJICHUE MOCIIEJOBATEILHOCTH CUNTAETCSI BEPHBIM, €CITH PaBHIIEHO
yKa3aHa BCS IOCIIe0BaTeIbHOCTD U P.

[MonHoe coBnaneHne ¢ BEpHBEIM OTBETOM — | Ot

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

5-if TuN. 3ajaHKe OTKPBITOTO THIIA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIH OTBET COBNAIACT C STAJIOHHBIM
0 COACPIKAHUIO U TTOJTHOTE.

[IpaBuIIBbHBII OTBET 32 3aJaHKE OIICHUBAETCS B 3 Oaa.

Ecnu nomyieHa ofHa omiOKka\HETOYHOCTB\OTBET IPABHIIBHBIN, HO HE MONHbINA — 1 Gaiu.

Ecnu nonmymeHo oonee 1 ommuOKu\0TBET HEPaBHIIBHBIH\OTBET OTCYTCTBYeT — 0 6asioB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No
i IlepeyeHb KOHTPOJIBHBIX PAbOT
1 KIIACCUDOUKALIMA C UCITOJIb3OBAHUEM [TEPCEIITPOHHOM MOJEJIN

1. Ilpu nomoum Gpynkiuu make blobs () u3 moayns sklearn.datasets (cm.
MpUMEp HUKE) CTEHEPUPOBATh MCXOAHBIC JaHHBIC IS 33/1a4H Kiaccupukanuu:

- MaTpUIly IPU3HAKOB, COJIEPrKaILlyIO 110 J1Ba pu3Haka s 500 nmpumepos;

- MaCCHB IIEJIEBBIX METOK, MPE/ICTABIISIONINI 1Ba KJIacca.
[ToctpouTs rpaguk, oToOpaxarouuii pacpeieneHne KIaccoB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha neyars:

- Pa3MEpPHOCTH MAacCCHBOB MIPU3HAKOB U LIEJIEBBIX METOK;

- MaCCHB YHHKAJIbHBIX METOK KJIACCOB.

2. BoinonHuTh paszaeneHue Habopa JaHHbIX HAa TPEHUPOBOYHBIN U TECTOBBINA HAOOPHI.
BriBecTH Ha neyaTth pa3MEepHOCTH MOJYYEHHBIX MACCHBOB.

3. BBIMOMHUTH MacIITaOUPOBaHUE TPU3HAKOB.
4. PemuTs 3a1auy Kiaccu(UKaLUY C UCTIOJIb30BAaHUEM MEPCENTPOHHONH MOJIEIH.

5. IlpoBeputh paboTy Ki1accupUKaTOpa Ha TECTOBBIX JaHHBIX.

OnpenenuTthb U BHIBECTH Ha MEYaTh!
- YHCJI0 HEBEPHO KJIacCU(UIIMPOBAHHBIX 00pa30B;
- cpellHKe OIIMOKHU KjIacCU(PUKAMU Ha TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BepHOCTH" KIaccuukanuu.

6. [Toctpouts rpaduk obsacTi pereHui npu noMouu GyHKIII
plot_decision_regions u3 moaymsi Useful Functions

# TEHEPATOP JAHHHX IJIsI KJIACCUSHKALINA
import numpy as np
import matplotlib.pyplot as plt
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from sklearn.datasets import make blobs
X, y = make blobs (500, 2, centers=2, random state=1,
cluster_std=2.8)

KJIACCUDUKALMS C UCIIOJIb30BAHUEM MOJIEJIN JIOTUICTUYECKOM
PEI'PECCHH

1. Ilpu nomoum Gpynkiuu make blobs () u3 moayns sklearn.datasets (cm.
IpUMEp HUKE) CTEHEPUPOBATh UCXOIHBIC JaHHBIC IS 33/1a4H Kiaccuukanuu:

- MaTpUIly IPU3HAKOB, COAEPIKAIIYIO 110 /1Ba Ipu3HaKa 1 500 npumepos;

- MacCuB LIEJIEBBIX METOK, IPECTABIIAIOIINI ABa Kilacca.
ITocTpouTs rpaguk, oToOpaxarouil pacpeieneHne KIaccoB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha nevars:

- Pa3MEpPHOCTH MAaCCUBOB IIPU3HAKOB U LIE€JIEBBIX METOK;

- MacCUB YHUKAJIbHBIX METOK KJIacCOB.

2. BeimonHuTh pazaencHue Habopa JaHHBIX Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPHI.
BriBecTH Ha neyaTth pa3MEpHOCTH IOJIYYEHHBIX MACCHUBOB.

3. BEImoaHUTh MacmTabupoBaHKUE MTPU3HAKOB.

4. Pemntsh 3a/1a4y KI1acCU(PUKAIMH C UCIIOIB30BAHUEM MOJICIIN JIOTHCTHYECKOi
perpeccumu.

5. IlpoBeputh paboTy KiIacCU(PHUKATOPa HA TECTOBBIX JaHHBIX.
OmnpenenuTh U BBIBECTH HA IE€YATh:
- YUCJI0 HEBEPHO KJIacCcu(UIUMPOBaHHBIX 00pa30B;
- CpeJHHe OMHMOKH KilacCU()UKAMU HAa TPEHUPOBOYHBIX U TECTOBBIX JaHHBIX;
- "BepHOCTB" KJIacCHU(pUKALIHH;
- BEPOSITHOCTH NPUHAAICKHOCTH K Pa3IMYHBIM Ki1accam oopasuos Ne 10, 20, 100
TECTOBOW BBIOOPKHU.

6. ITocTpouts rpaduk 00JIACTH PEMICHUHA TPY TTOMOIIH (PYHKITHH
plot_decision_regions
u3 Moayns Useful Functions

# TEHEPATOP [JAHHEIX JJISI KJIACCUSUKAIINU

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)

KITACCUOUKALINA C UCITOJIB3OBAHUEM METOA OITIOPHBIX BEKTOPOB

1. Ilpu nomomum gpynkuuu make blobs () u3 moayns sklearn.datasets (cm.
MIpUMEp HUKE) CTEeHEPUPOBATh UCXO/IHbIE JaHHBIE JJIs 33[1a4l KJIacCU(UKALIUU:

- MaTpHUIly IPU3HAKOB, COAEPIKALLYIO 110 ABa npu3Haka st 500 npumMepos;

- MACCHB LIEJIEBBIX METOK, ITPEICTABIISIFONINH JIBa KJacca.
ITocTpouTs rpaguk, 0ToOpaxaroIuil pacrpeieNeHne KIaccoB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha meuars:

- Pa3MEPHOCTU MaCCUBOB IIPU3HAKOB U LIEJIEBBIX METOK;

- MACCHB YHUKAJIbHBIX METOK KJIACCOB.

2. BeinmonHuTh pazaeneHre Habopa JaHHBIX Ha TPEHUPOBOYHBIHN U TECTOBBIN HAOOPHI.
BriBecTu Ha neyath pa3MepHOCTH MOJYyYEHHBIX MACCHBOB.

3. BeImorHUTE MaCI_I_ITa6I/IpOBaHI/IC IIPpHU3HAKOB.
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4. Pemntsh 33124y K1acCU(UKAIINH C UCTIOJIb30BAHUEM METOa OMOPHBIX BEKTOPOB.

5. IIpoBeputh paboTy KiaccuduKraTopa Ha TECTOBBIX JJAHHBIX.

OnpenenuTh U BEIBECTH HA TICYATh:
- YICJIO HEBEPHO KJIacCU(ULIMPOBAHHBIX 00Pa30B;
- CpelHre OMMOKHU KIacCH(PUKAIIMU HA TPCHUPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BepHOCTH" KJIacCHU(pUKAIIHH;

6. [TocTpouts rpaduk 00aCTH pEHICHUH TP MTOMOIIH (PYHKITUH
plot_decision_regions u3 Moayni Useful Functions

# TEHEPATOP JAHHHX IJId KJIACCUOVKALIVN

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)

10.4. Metoauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOIIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyHOIIMX NOPSAAOK M IPOLERYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0 OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKIuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOro IIO3HaHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOITMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCHUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU 00yUYaIOIIMMUCS JIEKIIMOHHOTO MaTepHraa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOH pabOThHl COBMECTHO C IPEMNOJIaBaTelIeM;

— pa3BuTHe NOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HAY4YUThCSl METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHbIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJy4YeHHe TOYHOI'O OHMMaHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JlekMoHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAalUEd CllaliioB U
HCIIOJIb30BaHUEM pa3aTOYHOrO0 MaTepuaia IMpH MPOBEIEHUU KOPOTKHX JHUCKYCCUMl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK M0 JUCIUTUINHE.

22




CrpyKTypa NpefocTaBieHUs JEKIHOHHOTO MaTepHaa:

Jlexuuss cocrouT U3 TPEX OCHOBHBIX 4YacTE€W: BCTYNMTEIBHOW, OCHOBHOW U
3aKJIFOUYNATEIBHOM.

BerynurenbHas yacTh onpesenseT Ha3BaHUE TEMBI, IJ1aH U Lenb Jekiuu. OHa npu3BaHa
3aMHTEPECOBAaTh M HACTPOUTH ayAUTOPHIO. B 3TOM 4acTHM JIEKIMM W3J1araeTcsi aKTyaJlbHOCTb,
OCHOBHAsl UJ€sl, CBSI3b JAHHOW JIEKUUHU C MPEAbIAYLIIMMU 3aHATUSIMU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10KHO ObITh KPATKUM U IieJICHANPaBICHHBIM.

B 0CHOBHOM 4YacTW JIEKUMH PpEaqu3yeTcsi HAYy4HOE COJEpKaHUE TEMBI, BCE IJIABHbIC
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CUCTEMA JI0OKA3aTENbCTB C MCIIOJIb30BaHHMEM Hauboee
1enecoo0pa3HbIX METOIMYECKUX MPUEMOB. Kaxkpii yueOHBIH BOIIPOC 3aKaHYMBACTCS KPATKUMU
BBIBOJIaMHU, JIOTHYECKH TIOJBOAAIIMMU CTYACHTOB K CIEIYIOLIEMY BOIPOCY JIEKLUH.

3aKITIOYNTENbHAS YaCTh UMEET LIEIbI0 00001maTh B KPaTKUX (POPMYIUPOBKAX OCHOBHBIC
UJCH JICKLUH, JIOTHYECKU 3aBeplIas € Kak LEeJOCTHOE TBOPEHUE.

OtnenbHbIE BUIBI JIEKIUHA MOTYT UMETh CBOM OCOOCHHOCTH KaK MO COJEPKAHUIO, TaK U

0 CTPYKTYDE.

11.2. Metoauueckue ykazaHUs sl OOY4YaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHI

[IpakTueckoe 3aHSATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOro
IpoLecca, 3aKJII0Yaroasicsl B BHITOJHEHUN 00y4alOIMMUCS 110 PYKOBOJICTBOM IIpenoaaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YueOHOMU
JUCLIUIUIMHBL, IPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBbITA TBOPUYECKON JESITEILHOCTH.

[enbro MpakTUYECKOTO 3aHIATHSI ISl 00Yy4arOIIerocs SBJISETCS MPUBUTHE 00YYAIOIIMMCS
YMEHUI U HAaBBIKOB IIPAKTHUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemblie pe3yabTaThl MIPU OCBOCHUU 00YUYAIOUIUMCS MPAKTHUECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOleHue, pacllMpeHHe M JAeTalu3alus 3HAHUW TPH pPELIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH U METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4ueOHOI
JUCUUTLIINHBI;

— BBIpa0OTKa CIOCOOHOCTU JIOTMYECKOTO OCMBICIEHUS MOJIYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
oOyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTHueckue 3aHATHS TMPOBOJATCS B KOMIIBIOTEPHOM KJIacC€ C HCIOJIb30BAaHHEM
NaKeTOB MpPOrpaMM pa3pabOTKM W OTJAAKH MPOrpaMMHOro obecreueHus IUcTpuOyTHBa
Anaconda.

Anaconda — JuctpubytuB Python, mnpeaHa3Ha4YeHHbIH I KPYMHOMACIITAOHOM
00pabOTKH TaHHBIX, TPOTHO3HON aHATUTUKHU U HAYYHBIX BBIYMCICHUHN OT kommanuu Continuum
Analytics. D10 OecrulaTHbIA, BKJIIOYas KOMMEpPYECKOE MHCIIOJIb30BaHME, U TOTOBBIA K
UCIIOJIb30BAHUIO B Cpejie mpennpusatus auctpuOytu Python, koTopeiii o0beauHseT Bce
KJIFOUeBble OMOIMOTEKH, HEOOXOAUMBIE [T paOOThl B 00JIACTH HAYKU O JaHHBIX, MAaTEMaTHKH U
paspabotku. Anaconda yxe Bkmrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTnueckue 3aHATHS MPEANoNaraloT pabdoTy MO0 UHAMBUAYAJIbHOMY 3aJlaHUIO,
CBSI3aHHOMY C pa3pabOTKON U OTJIaAKONH pOOOTOTEXHUUECKUX CUCTEM 00pabOTKU HH(POPMAIIUH.

[To pesynpTaTamM Ka)KJOTO0 MPAKTHYECKOrO 3aJaHHs JOJKEH ObITh MOATOTOBIEH OTYET,
coJiepKaliii He0OX0IMMbIE TEOPETUYECKHE CBEJICHHS, IUCTUHTH M-IIPOrpamMM, MOCTPOEHHBIE B
Ipolecce BBIMOJIHEHHUsT paldoThl rpaduueckue 3aBUCUMOCTH U T.l. Kaxkaelii oT4ér mosmkeH
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COJIep’KaTh BBIBOJBI MO MPOJETaHHOW paboTe M CHUCOK HCHOJb3YEMBIX JIOMOJHUTEIbHBIX
HMCTOYHUKOB.

Kaxxnoe mpaktuyeckoe 3aHSATHE 3aBepIIaeTcs coOeceoBaHHEM C IpernojaBaTesieM IIo
MPEACTABIEHHOMY OTUYETY C BHICTABIEHUEM OLICHKH.

11.3. Meroauueckue ykazaHusi A OOYYalOIIUXCS MO BBIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImonHEHHS J1a0OpaTOpHBIX paboT oOOy4aromMHCS [OJDKEH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJA/eTh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUHM C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCLHMIUIMHBI, OIpenenseMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHre CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHue, pa3BUTHE U JleTalu3alys TEOPEeTHMUYECKMX 3HAHWM, MOJTY4YEHHBIX Ha
JEKLUSAX;

— TOJIydeHHe HOBOM MH(OpMAINH 110 U3y9aeMON JUCIHUILINHE,

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTENIBHOH  paboThl ¢ J1a0OpaToOpHBIM
o0opysoBaHuEM U pubopamu.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT
JlaboparopHble pabOTHI, TPETYCMOTPEHHBIC B JaHHOM Kypce, BBIOJHSIOTCS B

KOMIIBIOTEPHOM KJIACCE HA NEPCOHAIBHOM KOMITBIOTEPE C UCIIOIb30BAHUEM MTAKETOB MOICPHKKHI
pa3paboTKH U OTIAJKU MPOrPAMMHOT0 0OecriedeHus Ha si3bike Python.

B mpomecce moaroroBkun K nmaboparopHoil  paboTe  HEOOXOIUMO — M3YYUTh
COOTBETCTBYIOIIME METOJMYECKHE YKa3aHUs U MOBTOPUTH JEKUHMOHHBIN MaTepuall, KOTOPBIH
OTHOCHUTCS K TeMe paboThlI.

[lepen HauamoM BBITIOJIHEHUS PaOOTHI HEOOXOAUMO CO3/aTh OTACNIBbHYIO MAanKy s
cO371aBaeMbIX B paboTre (pailioB U yCTaHOBUTH €€ B CHUCTEME KauyeCTBE TEKYIIEH NUPEKTOPHUH.
ITyTh K JaHHOM NaIKe HE JOJKEH CONEPKATh UMEH, HAMMMCAHHBIX KUPUJLTULEH.

B mpomecce BwimonmHeHUs pabOTHI MOJTyYEHHBIE pE3YyJIbTaThl PACUYETOB, JUCTUHTH
pa3pabaThIBa€MbIX MPOTPAMM, CXEMbI U JIpyTrue paboune mMaTepuaibl JOJKHBI COXPAHATHCS HA
JUCKE JJIS UX JAIbHEUIIETro UCTOIb30BaHUs PU 0pOpMIIEHUHN OTUYETA.

[To okoHyaHuK pabOTH HEOOXOIUMO COCTABUThH OTUET M MOJTOTOBUTHCS K €T0 3alUTe Ha
CIEAYIOLIEM 3aHATUH.

Crpykrypa u dopma oTdera 0 1adopaTopHOil pabore
OTtuét 0 mabopaTtopHOit paboTe AOIKEH CONIEePKATh:

- CbaMI/IJ'II/IIO, UM U OTUECTBO CTYACHTA, BHIIIOJTHUBIICTO pa60Ty;

— HOMep y4eOHOI rpynisl;

— JAaTy BBINIOJIHCHUA pa6OTI)I;

— Ha3BaHUe paboThI;

— 11eJTb pabOoTHI,

— KpaTKyro pOpMyJIHpOBKY 33/1aHuUs Ha 1a00paTopHyIO paboTy;

— OCHOBHBIE TEOpETHYECKHE CBEJeHHUA U (HOPMYJbl, HCIOJIB30BABILUECS B Ipolecce

BBITIOJIHEHUS paboThI;
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— JMCTUHTH IIPOTPaMM, pa3pabOTaHHBIE M OTIaKCHHBIE B ITPOIIECCE BHITOIHEHUS pabOTHI;

— CXEMBI, pa3pabOTaHHBIE B ITPOLIECCE BHINOJIHEHHS PadoThI;

— MIPH UCTIOJIb30BAaHUH JIOTIOIHUTENILHON JIUTEPATyphl YKa3aTh CCHUIKU U IMPUBECTH CIIUCOK
JUTEPATYpPHL;

— BeIBoJIBI 110 pabore.

Tpebosanus Kk 0OPMIIEHUIO OTYETA 0 JIA00paTOPHOU padboTe
[Tpumep odopMiIeHHs TUTYIBHOIO JKCTA OTYETA 110 JTAOOPaTOpHO paboTe MpUBEAEH Ha

caiiTe yHMBepcUTETa WW.guap.ru.

IIpu odopmiennn otuéta o nabopaTopHON paboTe HEOOXOJUMO MPUIEPKUBATHCA
tpeboBanuit 'OCT 7.32-2017 «Ot1u€T 0 Hay4HO-HCCIENOBaTeIbCKOM padote. CTpykTypa U
npaBuiIa OQPOPMIICHHS.

[To xaxmoit mabopaTtopHOil paboTe MOMKEH OBITh MOJITOTOBJICH OTYET B OyMakKHOM U B
aneKTpoHHOM Buje. llocrme 3ammThl 1a0opaTopHBIX padoT OTY4ETHI B OyMaKHOM BHJIE C
MIPOCTABJICHHBIMU OIICHKAMH XpaHATCS Ha Kadenpe, a OTYETH B 3JIESKTPOHHOU (opMe TOJKHBI
OBITH BBUIOXKEHBI B IMYHOM KaOMHETE ydallerocs Ha caiiTe yHUBEPCUTETA.

11.4. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroUIUiCs BBINOIHAET paboOTy IO
3a[JaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpEnoiaBarelisi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIAaHUPOBaHKUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MeTtoauyeckumMi ~ MaTepuaiaMM,  HAlpaBJSIIONIMMH  CaAMOCTOSITENIbHYIO — paboTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJIUYECKHE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (1 00yyaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.5. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTHU.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCIUIUINHBI.

KonTtponb kauecTBa 3HaHUI MPOBOAUTCS B (popMe MHAMBHYATbHOTO COOECEJOBAHUS T10
MaTepuaidy OTIENbHBIX pa3[elIoB AMCLMIUIMHBL, a TAKK€ IPOBEPKU OTYETOB O BBINOJHEHUU
IIPAKTUYECKUX 3aJaHHUMH.

Pe3ynprarhl TeKymero KOHTpOJS MOTYT YYUTBHIBATHCSA MPU IMPOBEICHUH POMEXKYTOUYHOMN
aTTeCTalUN.

11.6. Mertoauueckue YKazaHusa I 06yqa}onmxc;1 o MpPOXOKIACHUIO HpOMe)KYTOQHOﬁ
aTTrecranuu.
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[MpomexxyTounast ~ arrectaimus  OOyYalOMIMXCS — MPEIYyCMAaTpUBacT  OICHUBAHUE
MPOMCIKKYTOUYHBIX U OKOHYATCIIBHBIX PE3YJILTATOB O6y‘-IeHI/ISI 10 AUCLUIIIINHE. Omna MMPOBOAUTCH B
dbopMe 3K3aMeHa:

Dk3aMeH — (opMa OLIEHKH 3HAHHM, MOJyYECHHBIX OOYUYaIOIIMMCS B MPOLIECCEe M3YUCHUS
BCEW MUCLUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATENILHON paboThl, CHOCOOHOCTH NPUMEHSThH
UX UIA PCIICHHA IPAKTUYCCKHUX 3a1a4. 3K3aMCH, KakK TIIpaBuJIO, MPOBOAUTCA B IICPUOLS
9K3aMEHAIIOHHOM CECCHU M 3aBEPILACTCS aTTECTAIIMOHHOW OIIEHKOW «OTIIMYHO», «XOPOILIO»,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPHUTCILHO.

CucremMa OIECHOK MNpU IPOBEICHHU IPOMEXYTOUHOHW AaTTECTallMd OCYLIECTBISCTCS B

cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyieM KOHTPOJE YCIEBAEMOCTH U
OPOMEXyTOuHOW arrectannu cTyaeHToB ['YAII, oOydarommxcss MO MIporpaMmam BBICIIETO
obpazoBanus» U «O MOAYITHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboThl
crynentoB B 'Y AIy.
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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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