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AHHOTaNINA

Hucuunnmaa «CUCTEMBI U METOAbl UCKYCCTBEHHOTO MHTEIIJIEKTA B AJIEKTPOIHEPIETHKEY
BXOJIUT B 00pa30BaTeNbHYI0 IPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HaNpaBJIeHUIO MOATOTOBKY/ crieraabHOCTH 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 pa3pabarTplBaTh aIrOPUTMBI 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 MOJEJIMPOBAHMSI U BOCIPOM3BEAEHUS C Momolplo 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, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0y4aromnerocs.

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

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBsieT 4 3a4eTHBIX enuHulbl, 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. OOydaromuecs TO0JDKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
0o0ydeHUs, TONYyYUTh HEOOXOAMMBIEC HABBIKH JUISI MPUMEHEHHS CHCTEM MAIIMHHOTO OO0y4YeHUS
IpU pElIeHUU 3ajad KIacCU(pUKALUU, PErpecCuu, KiIacTepu3aliy, acCOLHAlUU, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuuminHa BXOJIUT B COCTaB 0053aTeIbHONM YacTU 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 001alaTh CIleYIOIIUMHU
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 MCKYCCTBEHHOTO
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 33Ja4 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
HucnunnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, 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 IIPpH HU3Y4YCHHU MaTcpualia )IaHHOfI JUCHUIIJIINHBI, 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. O0BeM U TPYJOEMKOCTh JUCIUTUTHHBI
Jlanaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) MpeACTaBICHbI B
Tabnuie 2.

Tabauna 2 — O6beM U TPYAOEMKOCTh AUCHUILIIMHBI

TpynoemMKocTs 110
Bun yueGHO# paboThI Bceero cemecTpam
NelO
1 2 3
Oowan mpyooemKkocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu 6 6
AyoumopHnuie 3anamus, BCETO vac. 20 20
B TOM YHCIIE:
nexmu (JI), (gac) 8 8
npaktudeckue/cemunapckue 3aastus  (I13), 4 4
(gac)
naboparopusie padboTsl (JIP), (dac) 8 8
KypcoBoii mpoekT (padota) (KII, KP), (uac)
sK3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 115 115
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
OK3.*%)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 10

Paznen 1. [lonsatue «MckyccTBEHHBIN
UHTEUIeKT». O0IacTh MPUMEHEHUST TEXHOJIOTUMA 1 0,5 1 10
HCKYCCTBEHHOT'O MHTEJIJICKTA.

Paznen 2. Ilonarue «MammHHOE 00ydeHUE.
MammHHOoe 00y4eHue U UCKYCCTBEHHBIH 1 0,5 1 20
WHTEJUICKT. BUIbl MalmmHHOTO 00YUYESHHSL.

Pasnen 3. OcHOBHEBIE 3Tanbl MAITMHHOTO
00yJeHus1, MX Ha3HAYCHUE U OCHOBHBIE 1 0,5 1 20
0COOCHHOCTH. MoienTn MalllMHHOTO O0YYeHHSI

Paznen 4. Peanu3zaiust anropuTMOB MaIllIMHHOTO
o0yuenus Ha Python. Moaymn NumPy, Pandas, 2 1 2 30
MatPlotLib, Scikit-Learn

Paznen 5. IIpenoOpaboTka JaHHBIX B CHCTEMAax
MAIIMHHOTO O0y4YeHHUsI.




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

1 0,5 1 10
CETOYHOIO MOMCKA.
Oco0eHHOCTH peanu3aluy MOJIENIeH
PErpeCCHOHHOTO M KJIACTEPHOT'O aHAIn3a.
Hroro B cemectpe: 8 4 8 115
Hroro 8 4 8 0 115

[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 TCM JICKIIMOHHBIX 3aHATUH

Paznen 1 [Tonstue «VckyccTBeHHbIN UHTEIUIEKTY. OOIaCTh MPUMEHEHHUS TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTEIIEKTa. VICTOpUs pa3BUTHSI TEXHOJIOTHI
MCKYCCTBEHHOTO MHTEIUIEKTa. HampaBieHus pa3BUTHSI HICKYCCTBEHHOTO
uHTeuekTa. KintoueBble 0COOEHHOCTH €CTECTBEHHOI'O MHTEIUIEKTA.
CoiicTBa ciabohopMan30BaHHBIX 337ad. DMIHUPHUECKUi TecT ThioprHTa
U1l OLIEHKU UCKYCCTBEHHOI'0 HHTEJUIeKTa. MIHTenIeKTyalbHble
MH(GOPMAIMOHHBIE CUCTEMBI KaK YHHBEPCAIbHOE CPEACTBO PEIICHUS
HIMPOKOI0 KpyTa 3a/ady, Uil KOTOPbIX HET CTaHIApTHBIX, 3apaHee U3BECTHBIX
MeTo10B peuteHus. Kitlacc mHTemIeKTyanbHbIX 3aa4. AJITOPUTMBI Kak
dbopmanu3zanus 3HaHuil 06 00padoTke naHHBIX. OOpadOTKa TaHHBIX U
00paboTKa 3HaHUM

Paznea 2 [Tonstue «MammHHoe 00ydeHue». MammHHoe oOyueHue u
WCKYCCTBEHHBIM UHTEIIICKT.
Tpu Buga MaIUHHOTO OOY4YEHHUS:

— oOyuenue ¢ yuntesneMm. OCHOBHBIE pemiaeMblie 3a1adu. Obnactu
npuMmenenus. [Iporao3upoBanrie Ha OCHOBE OOyUEHUs C yUUTeNneM. 3aaaua
KJIacCCU(PUKAIIMH - PACIIO3HABAHUE METOK KJIACCOB. 3aj[a4ya pPerpeccuy -
MpeCKa3aHue 3HAUEHUN HENPEPBIBHOW LIENIEBOM ITIEPEMEHHOM;

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

— o0Oyuenue 0e3 yuutens. OcHOBHBIE pemiaembie 3anaun. O0nactu
npuMeHeHus. OOHapyKeHUe CKPBITBIX CTPYKTYpP MpU NOMOIIM 00y4ueHus 6e3
yuutens. BelsiBleHHe noarpynn npu noMouu kinacrepusanui. CHUXKeHue
Pa3MEPHOCTH TSI «CKATHUS JTAHHBIX)

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

— mpeABapuTeNbHAs 00pabOTKa JTaHHBIX B CHCTEMaX MAITMHHOTO
oOyuenusi. Haznauenue. OCHOBHBIE OCOOEHHOCTH;

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

— DTall OLEHKHA 0000m[aroIIel CII0OCOOHOCTHA B CHCTEMAX MAIIHHHOTO
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oOyuenus. [ToHsaTus Tounoctu (Precision) u Bepuoctu (accuracy)
(YHKIIMOHUPOBAHHS MOJEIEH.

OcobeHHocT BbIOOpa ONTHUMAIBHOW MOJIENM MAIIMHHOTO OOydYeHHS.
TumnoBas 3aBUCHMOCTh ME/1Y CIOKHOCTHIO MOJIETIM MAIIMHHOTO O0Y4EHHS U
oeHKoi e€ 3hdexkTnBHOCTH. THIIOBAs 3aBUCUMOCTH OLIEHKH 3 (HEKTUBHOCTH
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.

CrtpoeHure u QyHKIMH OMOJIOTUYECKOT0 HelipoHa. Peanuzanus
neprentpona Ha Python ¢ ucnonb3oBanuem scikit-learn. TpenupoBka
IIEpCENTPOHA.

AnantuBHbil TuHeHHBIN HelipoH (ADALINE). Tpenuposka ADALINE
METOAAMHU MaKETHOTO U CTOXaCTUYECKOTO IPAJHUEHTHOTO CITYCKa.
Jlunamuueckoe o0ydeHue.

Mopeinb T0rucTHYeCKOr perpeccun. TpeHMpOBKa JIOTHCTHYECKOU
perpeccronHoil Mozenu B scikit-learn. Pemenue npobnemsl nepeodydeHus
IIPY TIOMOIIU PETYIISPH3AIHH.

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

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

Mozesb MaMHHOTO 00yYeHUs Ha OCHOBE K OJIMKaImx coce/ei.

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
onuHakoBo#l mikane. OTOOp coaepKaTeNbHBIX MpHu3HAKoB. OmpeneneHue
B2XHOCTH TIPU3HAKOB.

CykaTue TaHHBIX MyTEM CHIDKEHUS pazMepHOCcTH. CHIDKEHUE
pa3MepHOCTH 0€3 yIruTessi Ha OCHOBE aHaJIM3a TJIaBHBIX KOMIOHEHT. Cxxarne
JaHHBIX C YUUTENIEM MyTeM JTUHEHHOr0 JUCKPUMUHAHTHOTO aHATU3a.

S nepHbIil METOJ aHaIM3a TJIABHBIX KOMITOHEHT JIJIs1 HEJIMHEMHBIX
O0TOOpaKCHHIA.

Paznea 6.

OnTumu3anus HTOTOKOB OIepaluii mpyu nomMouiy KoHseiiepoB. ToHkas
HacTpoWKa MalIMHHO-00y4aeMbIX MOJIeNIeil METO/IOM CETOYHOT'O MOKCKa.

[IporHo3upoBanue 3Ha4EHUI HEPEPBIBHOM 1IEJIEBOM ITIEPEMEHHOM Ha
OCHOBE PErpECCHOHHOI0 aHaIu3a.

Pabota ¢ HeMapkUpOBaHHBIMU JAHHBIMH - KJIACTEPHBII aHAIHU3.

TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I pacliO3HABaHUA
N300paKeHU.




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHs U UX TPYJOEMKOCTh

Ne
/o

TeMbl mpakTHYECKUX
3aHSITHU

Dopmbl
MIPaKTUYECKHUX
3aHSITUN

TpynoeMKoCTb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
("ac)

No
paszerna
JIMCLINII

JINHEI

Cemectp 10

Kitace nHTemeKTyaibHbIX
3amad. OO6paboTKa JaHHBIX U
00paboTKa 3HaHUH.
AJITOPUTMBI KaK
dbopmanm3aius 3HaHUH 00
00pabOTKE TaHHBIX.

IpyIIIOBas

0,5

0,5

OOyueHue ¢ yuuTeneM.
OCHOBHBIE pelaeMble
3aja4u. 3azaqya
KJIaccudukanuy. 3agaqa
perpeccum.

rpynmnoBas

0,5

0,5

[IpeasapurenpHas oOpaboTKa
JTAHHBIX B CHCTEMax
MAIIMHHOTO O0YYCHHSI.

rpymnmnoBas

0,5

0,5

Peanuzanus nepuentpona Ha
Python ¢ ucnonb3oBanuem
scikit-learn. TpenupoBka
MepCenTpoHa.

AnanTUBHBINA TUHEUHBIN

ueiipon (ADALINE).

rpynmnoBas

0,5

Moaenp T0ruCTHYECKOU
perpeccun. Pemenue
po0GieMbl nepeo0yueHus
MIPH TIOMOIIIU
peryJIsSIpU3aIuu.

MeTo/1 OTIOpPHBIX BEKTOPOB
(SVM). Pemienue
HETMHEWHBIX 3a/1a4 SIePHBIM
MmetoaoM SVM.

rpyIIoBas

Mojenu MalIMHHOTO
00y4eHHsI Ha OCHOBE
JIEPEBLEB PEIICHU.
Crnyyaiinblii sec.
Mogens MalmHHOTO
o0yueHus Ha ocHOBe K
OmKalImx coceneil.
Hawusneblii baiecoBckuii
KJaccudukarop.

rpyImnoBas

0,5

Bcero




4.4. JlabopaTopHbIE 3aHATHSI

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh

W3 aux Ne
Ne HaumeHoBanue 1a00paTopHBIX paboT TpynOeMKOCT, | PAKTHICCKOH | pasaena
/o (dac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 10

1| Pa3pabotka Mojenu TUHEHHOTO 1 1 1
agantuBHoro Helipona (ADALINE) na
OCHOBE 0a30BOT0 KJIacca MepcenTpoHa

2 | Knaccudukanusi Ha OCHOBE IEPCENTPOHHOM 1 1 2
MOJICJIU C UCIIOJIb30BaHUEM OMOIMOTEKU
Scikit-learn

3 | Knaccudukaius Ha OCHOBE MOIETH 1 1 3
JIOTUCTHYECKON PEerpecCuu ¢
HCIToNb30BanneM oubmmoreku Scikit-learn

4 | Krnaccudukamus METOIOM OIMIOPHBIX 2 2 4
BEKTOPOB C UCIOJIb30BAHUEM OMOJIMOTEKH
Scikit-learn

5| Krnaccudukanus TMHEHHO pa3aeTnMbIX 2 2 )
00BEKTOB (TpH MPHU3HAKA, YETHIPE KJ1acca) ¢
HCIToNb30BanneM oubmroreku Scikit-learn

6 | Knaccudukanus nuHelHO Hepa3aeIuMbIX 1 1 6
00BEKTOB C HCIIOJB30BaHUEM OHUOIMOTEKH
Scikit-learn

Bcero 8

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOIHEHUE KYPCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camocTosTensHON paboOThI U €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabnuna 7 — Bunbl caMmocTosTenbHON paboThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 10,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3y4eHne TeOpeTHUECKOro MaTepuana 60 60
nucuuruHel (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pegepata (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 25 o5
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotsl 3a0uHNKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 30 30
atrectrauuu (ITA)
Bceero: | 115 115




5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThl 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUII CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3AaHUI

Komuectso
9K3e OB B
[lngp/ bubnuorpadudeckas ccpuika 614%1(@
URL agpec
(KpoMe 3IIEKTPOHHBIX
IK3EMILTSIPOB)
YK Pamka, C. Mamunnoe odyuenue ¢ PyTorch u Scikit-
004.43 Learn: Ilep. ¢ anru. / C. Pamka, 1O. JIto, B. Mupmxaninm.
— Acrana: ®onmanT, 2024. — 688 c.
YK Pamka Cebacrbsin, Mupmkanuan Baxua. Python u
681.3.07 MalIMHHOE 00y4YeHHEe: MAllIMHHOE U TITy00KOe 00y4YeHHe ¢
ucnone3oBanuem Python, scikit-learn u TensorFlow 2, 3-e
u3 . Ilep. ¢ anri. — CII0.: «/Inanextukar, 2020. — 848 c.
YK Inac Bangep Jdaxeiik. Python ans cinoxHbIX 3am1ay:
004.43 HayKa O JIaHHbIX. 2-€ MexayHap. u3f. — Acrana: «CopuHT
1137 Byk», 2024. — 592 .
YK: Kepoun Opeaben. [Ipuxiagnoe MaimmHHOE 00y4eHUE C
681.3.07 nomolnbio Scikit-Learn, Keras u TensorFlow: xonnenuuu,
WHCTPYMEHTBI M TEXHUKH JJIs1 CO3/IaHUS
WHTEJUICKTYaJIbHBIX CUCTeM, 2-¢ u3.: [lep. ¢ anrn.— CII6.:
000 «/Ilmanektukay, 2020.—1040 c.
YK Ipocu3s [I:x. [Ipukiagnoe mammHHOE 00yUYeHNE U
004.438 MCKYCCTBEHHBIN MHTEIUIEKT /1715 MH>keHepoB: [lep. ¢ aHri.
— Acrana: AJIUCT, 2024. — 432 c.
ISBN Anapeac Mrwuiep, Capa I'Buno. Beenenne B mammHHOE
978-5- o0ydueHue ¢ momoIeo pPython. PykoBoacTBo st
9908910-8- CIEIUATIMCTOB 10 pabote ¢ JaHHbIMU. — M.: U1
! epnceran, 2017. — 393 ¢,
YK a6on Kpuc. MammnHoe o0yueHue ¢ UCIOIb30BaHUEM
681.3.07 Python. Coopauk pernienitos: Iep. ¢ anrn. — CII6.: BXB-
[TeTepOypr, 2019. — 384 c.: uin.
YK Mo IIpatuk. McKkycCcTBEHHBINM HHTEIUIEKT C
681.3.07 npumepamu Ha Python.: Ilep. ¢ anru. - CI16.: OOO
"Muanexktuka", 2019. — 448 c.
YK ITocTosmT A. B. OCHOBBI HCKYCCTBEHHOI'O MHTEJIEKTA B
004.8 npumepax Ha Python. Camoyuuntens. — 2-¢ u3 ., mepepad. u
norr. — CI16.: BXB-Ilerepoypr, 2024. — 448 c.
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7. TlepedyeHb IEKTPOHHBIX 00PA30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTtn « HTepHeT»

[Tepeuenn
TEJICKOMMYHUKAIHOHHOW CETH
npuBe/ieH B Tadsmie 9.
Tabmuma 9

DIIEKTPOHHBIX
«MHTEpHETY,

o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaLIMOHHO-

H€06XOI[I/IMBIX JJIA  OCBOCHUA AHMCLHUIIIIMHBI

— IlepeueHb SIEKTPOHHBIX O00pPA30BATEIBHBIX pPECypCcOB HH(OPMAIMOHHO-

TCHCKOMMYHHK&HHOHHOfI CCTH ((I/IHTepHeT»

URL aapec

HaunmenoBanue

https://proproprogs.ru/ml

Caiit «MammuHHOe 00ydeHHEY

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

_CTpaHuua

[TpodeccronanbHbIi HHOOPMAITMOHHO-aHATUTHYECKHHA
pecypc, OCBSIIEHHBI MATMHHOMY O0Y4eHHUIO,
pacHoO3HaBaHUIO 00Pa30B U UHTEIUIEKTYAIbHOMY aHAINU3Y
JTAHHBIX

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

CrnpaBounuk 1o Python nns Data Science ot J[xelika
Bangepllnaca:

http://archive.ics.uci.edu

Penozutopuii MmamuaHOTO 00yueHus KanudopHuiickoro
yHuBepcurera B MpBaiine

http://python.org

OdwunmanbHbIi calT si3pika Python

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

Juctpubytus Python, npeaHazHaueHHbIH 1715t
KpyImHOMacITabHOM 00pabOTKH JaHHBIX, POTHO3HOM
AQHAJIUTUKK U HAYYHBIX BeIYMCIeHUH Anaconda

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTLIHHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne /1t

HaunmenoBanue

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

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE
[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

No mi/mm HanmenoBanue
1 Omnnaita-kaura «CrpaBoyHHK 110 HayKe 0 JaHHBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlataceThl 0 MaITMHHOMY OOYUYEHHIO
http://archive.ics.uci.edu/ml/datasets.php
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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

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHHUUECKON 6a3bl

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

10. Omnenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJS MPOBEACHUS TNPOMEKYTOYHOM aTTECTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Bup HpOMC)KYTOQHOﬁ aTTCCTallnu Hepequb OICHOYHLBIX CPpCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYYaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas npuBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kputepuu olleHKH YpOBHS CPOPMUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOW W JIOTIOJIHUTEILHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTyYMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIMATM3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuas, TpaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITENbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMHpascCh HAa 3HAHUS TOJBKO OCHOBHOM
«y/IOBJIETBOPUTENILHOY» | JINTEPATYPBI;

«BAYTEHO» — JIONyCKaeT HeCYIIEeCTBEHHbIE OIIMOKU U HETOYHOCTH;
— UCHBITBIBACT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HaAIpPaBJICHUS;
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTHUYHO BJIAJIEET CUCTEMOM CIELIUATU3UPOBAHHBIX OHATUH.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEIHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIIECTBCHHBIC  OIMMMOKA W HETOYHOCTH  IIPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B IPAKTUUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHHUI.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bompocsr 1yist 5k3ameHa npeacTaBieHsl B Tadbmume 15.

Tabmuna 15 — Bonpocs! 11 sk3amMeHa

No

/o

Kon

[Iepeyens BOIPOCOB ISl OK3aMEHA
MHIUKATOpa

1. Jlaiite ompenenenue mnousTuio «VckycctBeHHbld uHTeuiekT». [loscaure | OIIK-2. /1.1

TepMuHbl  «CnaOblii  MCKYCCTBEHHBIM  MHTEIIEKT» M «CuibHBIN
HCKYCCTBEHHBIN WUHTEIIEKT?. [lepeuncaute 0COOEHHOCTH
cnaboopMalN30BaHHBIX 3a/lad KaKk OCHOBHOW 00JacTH NPUMEHEHUS
TEXHOJIOTMM HCKYCCTBEHHOrO HHTe/UIekTa. IIpuBenure npumepsl Takux
3aja4.

. Ilo kakoMy nIpHU3HAKy MOXHO BBIICIUTh MHTEIUIEKTYyalbHBIE 33Ja4M CpPEAH
apyrux  3amad  obpaborkm  mHpopmamumu?  [IpuBenure  mpuMepsl
MHTEJJIEKTYalIbHBIX 3a1a4. [losicHuTe, 4TO Ha3bIBAIOT MHTEIUIEKTYaIbHBIMU
UH(POPMALMOHHBIMH TEXHOJIOTHSIMH.

. Jaiite ompenenenue monsTHiO «MammHHOe oOydeHue». C yeM CBsI3aHO
CBOICTBO 00OyueHus B Takux mojnensx? Ilepednciaure ocCHOBHbIE (DaKTOPHI,
BIMsIOIME Ha 3(QQPEKTUBHOCTh MCIOIB30BaHUS METOJOB MAIIMHHOTO
o0y4deHus, U 1aliTe UM KPaTKYI0 XapaKTEpPUCTHUKY.

. IlpuBenuTe KiIacCU(PUKALMIO CUCTEM MAIIMHHOIO OOydeHHUs Mo Oo0bEMY U
TUIy KOHTPOJS BO BpeMs OOYYEHHMs, B 3aBUCUMOCTH OT CIIOCOOHOCTHU
o0yyaTbcs Ha OCHOBE IMOTOKA BXOASIIMX JAHHBIX, 110 CIIOCO0Y 0000IIEeHUs
3HaHuM. [laliTe KpaTKkyr0 XapakTepUCTUKY IMEPEYUCICHHBIM KJlaccaM
CHCTEM.

. Iloscaure ocoOeHHOCTH OOY4YeHMsI C Yy4YUTEeJNeM Kak BHJAa MAIIMHHOTO
oOyuenus. [IpuBenuTe TMOCTaHOBKY 3aJayd OOY4YEHHS C YUUTENIEM.
[lepeuncnure TUIBI 3a7a4 OOY4YEHHS C yYUTENIEM, B 3aBUCUMOCTH OT BHJA
MHOJKECTBA  JONMYCTUMBIX  OoTBeTOB. llodcHuTe, 4YrO  Ha3bIBaeTcs
MPU3HAKOBBIM ONHCAHUEM OOBEKTA U3 MHOXECTBA UCCIEYEMbIX OOBEKTOB.
Kakue TuIbsl Npu3HaKoB CyIECTBYIOT?

. IlepeuncnuTe OCHOBHBIE ATaIlbl PEIICHUS 33aJa4d MAIIMHHOTO OOY4YEeHHs C
yaureneM. [loscHuTe copepkanne Kakaoro JTama.

. Ilosicaute ocoOeHHOCTH O0OyueHHs 0e3 yuuTens Kak BHJa MAIIWHHOTO
oOyuenus. Ilepeuncnute Hambosee xapakTepHble 00JaCTH MCIOIb30BaHUS
oOyuenus 6e3 yuurens. Kakue THIBI 3a7jau pematoTcsi METoiaMu 00ydeHust
6e3 yuutensa? JlaiiTe KpaTKyro XapakTEpUCTUKY 3TUM 3a/ladaM.

. Tlosicaute 0cobeHHOCTH 00y4YeHMs C MOJKPEIICHHEM KaK BHUJ1a MAIIMHHOTO

OIIK-2.]1.6
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oOyuenus. IlpuBeanuTe MOCTAHOBKY 3alayd OOYYEHHS C MOJKPEITICHUEM.
Onumure cxemy B3aMMOIEHCTBUS areHTa CO CpPelod NpH peaau3aluu
oOyueHuss ¢ monkpersieHueM. [lepeuncnure XapakTtepHble 00JacTH
MPUMEHEHUS 00Y4EHHUS C OJIKPEIICHUEM.

9. TlosicHuTe 0COOEHHOCTH OIICHKHU KayecTBa padoThl Kinaccudukaropa. [louemy

ko3 urmeHT OIMOOYHBIX Kiaccuukanum u MPaBUIILHOCTh
KjJaccu(uKkauuyu He Bcerga SBIAIOTCA d()()EKTUBHBIMU  ITOKA3aTENIMU
kadecTtBa Kkiaccuukanmuu? Yto Takoe Marpuiia HetoyHocter? Kak
OTpPENIeIUTh TOYHOCTh M TOJHOTY KJIACCU(HUKAIMH C HCHOIH30BAHUEM
MaTpullbl  HetoyHocTeil?  Kakue — ocoOeHHOcTHM — KiaccuguKaTopa
XapaKTEPU3YIOT TOYHOCTh H MOJIHOTA?

10. Kak BBITJIAOAT THIIOBBIC 3aBUCHMMOCTH TOYHOCTHU oT ITOJIHOTBI

KJIaCCI/I(bI/IKaI_[I/II/I, a TAaKKC TOYHOCTH M IIOJIHOTBI OT IOpOTra HNPHUHATHA
peH_IeHI/IH? ITosicauTe Takoe IIOBCACHUC HaHHBIX 3aBHCHMOCTEIA. HOHCHI/ITG,
4TO TAKOC «mepa Fl», KaK OHa OoImpeaACIACTCA U JJI1 4€TO UCIIOJIb3YCTCA.

11. Tlosicuute, KaK UCIONIB3YETCS KpUBas paboyeil XapaKTepUCTUKH MPUEMHUKA

(ROC) nmns omenkm xadecTBa paboThl Kiaccudukaropa. IlpuBeante
XapakTepHBId BUJA MJaHHOW KpuBOoW. Kak BBIISIIMT KpuBas paboueit
XapaKTEePUCTUKH MPUEMHUKA NPH YUCTO CiydaiiHOW kiaccupukauuu? Jlns
KaKuX Iesied OOBIYHO HCIOJIb3YETCSl M3MEPEHHE IUIOIIAAU IOJ KPUBOH
paboueii xapaktepuctuku npuémunka (AUC)?

12. TlosicHuTe, Kak CTPOWTCS MAaTpUlla HETOYHOCTEH MpPH MHOTOKJIACCOBOM
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14.

15.

16.

17.

kinaccupukanuu. Kak MOXKHO OLIGHUTh TOYHOCTh M TOJHOTY JUISL KaXJIOTO
KjJacca, a TaKKe pe3yJIbTUPYIONIME 3HAYCHHS TOYHOCTH U  IOJHOTHI
KJIacCU(PUKALIHH.

[TosicanTe OCOOCHHOCTH OIICHKH KadecTBa pabOThl Moneiei perpeccuu. B
KaKMX CIy4asx OTIAlT MpearodyTeHue Kputeputo kadectBa RMSE, a B
KaKHuX ciydasx kputeputo MAE?

B uém cocTouT cBOICTBO 0000MmIarONIel CIIOCOOHOCTH MOJICIIM MAITHHHOTO
oOyuenus. Kakue mnpuUEMBI HUCHONB3YIOTCS UIS  TEOPETHYECKOH U
IMIUPUYECKON OILICHKH obobmaromeit CIOCOOHOCTH: OIICHKa
MaTeMaTUYeCKOr0 OXHIAHUS CPETHHUX IOTEPh, OIICHKA BEPOSTHOCTH
nepeoOyueHus, OIeHKa Ha OTIoXeHHBIX maHHbIX (hold-out), orenka
CKOJIB3SIIEro KOHTpoist (Cross-validation).

Ha3oBuTe OCHOBHBIE TPUYMHBI BO3HHKHOBEHHUS  NEPEOOYyUEHHS |
HEe000YUYCHHUST B MOJICNIIX MAIIMHHOTO o0ydeHus. [lepeunciure oCHOBHBIC
CIIOCOOBI MUHMMU3AIINH NTEPEeOOyICHUS.

[MosicHuTe TOHATUS CMELICHHUS, TUCTIEPCUH U HEYCTPAHUMOM MOTPEIIHOCTH
KaKk TpPEX COCTABISIOMMX OMIMOKH OOOOLICHMS MOJeNe MaIIMHHOTO
00yJeHwusl.

[TosicauTe XapakTep HM3MEHEHHS OLEHOK dS()(EKTHBHOCTH  MOJENeH
MAIIMHHOTO 00YYEeHUs TIPU BO3PACTAaHUU UX CIOXKHOCTH (Kpusvle nposepKu,
validation curve) u pa3mepa oOydaroieil BBIOOPKH (Kpugvle 00OyueHus,
learning curve).

18.

19.

20.

[Tepcentpon PoszenOnarra. CTpykTypHas cxemMa W TPaBWIO OOy4YeHHUS
NEPCENTPOHA.

Mopnens anantuBHOro suHenHoro HeilpoHa. OOyuenue ADALINE mnpu
IIOMOIIM METOJa TpaJUEHTHOro chycka. [[akeTHBIH M CTOXACTUYECKUI
rpaJuEHTHBIN CIYCK.

Monens noructuyeckoil perpeccuu. Ilokaxkure, 4To BBIXOJ CUTMOMJIAIBHON
(GYHKIIMM MOYKHO MHTEPIPETUPOBATHh KAaK BEPOATHOCTh MPUHAIIEKHOCTH

MK-1.]1.1
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OTJENIFHO B3SITOT0 00pasiia nepBoMy Kiaccy.

21. OO0yyenue MojaenMd JIOTUCTUYECKOW perpeccuu. Pemenue mpoOaeMbl
nepeoO0y4YeHHs PpU OMOILM perysipu3anuu. L2-perynspuszanus

22. Meton omopHbIX BekTopoB. Kiaccupukamus ¢ MSITKHM 3a30pOM IS
o0ecreyeHnss CXOIMMOCTH ONTHUMH3AIMKU TPH JOMYyCTUMOCTH OLIMOOYHON
KJ1IacCU(PUKAIIHH.

23. Pemenne HeNMMHEHHBIX 3a7ad NpPU TOMOIIM METOJAa OIOPHBIX BEKTOPOB.
JloGaBnenne Kk  HAOOpy  JaHHBIX  JOMOJHUTEIBHBIX  IPU3HAKOB.
Hcnonb3oBanue npusHakoB 6mm3zoctu. RBF-¢ynkums kak GyHkims momolusi.

24. Tuneprnapamerpudeckass ONTHMHU3AIMS MOJENCH MAIIMHHOTO OOy4YCeHHS.
Hcnonp3oBanue  peméryaToro  MOMCKAa  JUIsi  BbIOOpa  HAWITYYIIMX
THIIEpIIapaMETPOB MOJICIIH.

25. Mogens Ha OCHOBE JepeBa MPUHATHA pemieHuid. OCHOBHBIE OCOOCHHOCTHU
mozenu. [loctpoenue nepeBa pemieHuid Ha OCHOBE MPUHIMIIA HAMOOIBIIETO
npupocta uHpopmanuu. [ unepnapamerpsl, 00ECIEUUBAIOLINE MOJICTPOUKY
MOJICTIH.

26. Mogens Ha OCHOBE ciydaiiHoro jieca. OcoOEHHOCTH MOJENH. AJTOPUTM
«BBIpAIIMBAHUA» CIIy4aiiHOro Jseca. [wumepmapamerpsl, oOecneunBaronye
HOACTPOMKY MOJIEIH.

27. Knaccudpukatop Ha ocHoBe k Ommxailmmx coceneid m ero 0coOEHHOCTH.
['mnepnapaMeTpsl, 00eCIIeYHBaIOIINE TOJICTPORKY MOJIEIIH.

28. HawuBHblii OaifecoBckuil kimaccudukaTop. OCHOBHBIE 0COOCHHOCTH MOJAETH U
o0JsiacTu e€ NpUMEHEHHS.

29. Ilpuémbl mpenBapuTeNbHON 00pPaOOTKM NaHHBIX B Monensx MammuHoro | [TK-1.71.2
oOyuenus. Pemenue mnpoGneMbl C HEOOCTAIOIIMMHU JaHHBIMHU, 00paboOTKa
KaTEeTOPUAIBHBIX (UMEHHbIX U NOPAOKOBbIX) JAHHBIX, BBIOOP 3HAYMMBIX
NPU3HAKOB (ucnonwvsosanue Ll pezyaapusayui, aneopumm
nocne008amenbHo20 8blO0PA NPUSHAKOS, OYEHKA BANCHOCMU NPUHAKOE C
NOMOWbIO CILYHAUHDBIX 1€COB).

30. Bpimenenne TpPHU3HAKOB: CXKATHE JIAHHBIX C  TIOMOIUIBIO  TTOHFKEHHS
pPasMEpHOCTH MPOCTPAHCTBA NPU3HAKOB. AHAIW3 TIJIABHBIX KOMITIOHEHT
(Principal Component Analysis). JIuHei#HbIli TUCKPUMHHAHTHBINA aHAIH3
(Linear Discriminant Analysis).

31. Ancam6iu Mojeneil MaMHHOTo 00ydeHusi. OCHOBHBIE MOJIXObI K CO3IaHHIO
ancamoueit. barrunr (bagging).

32. AuncambrieBoe o00yuenue. byctunr (boosting). Anroputmsr Boostl,
amantuBHbIi OycTuHr (AdaBoost), rpaauenTHbii Oyctiar (GBM).

33. Ancamb6iieBoe o0yuenue. Ctekkunr (stacking).

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Borpocs! (3a1aun) s 3adera / audd. 3adera

Kon

Ne /1t Tlepeuens Bopocos (3aay) i 3auera / nudd. 3auera
p P (sana) 1 D MHIMKATOPa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO TMPOEKTHUPOBAHUS/BBIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeyerp TeM Uit KYPCOBOTO IPOEKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne n/mn ‘ [TpuMepHBIii TepeueHb TeM JUIsl KYPCOBOIO MPOEKTHUPOBAHMSI/BBINOIHEHUS ‘
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KYPCOBO# pabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

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

Tabnuna 18 — IIpumMepHbIi IepeYeHb BOMPOCOB JJIsI TECTOB

Ne N Kon
[TpumepHbIi TepedeHb BOIPOCOB AJIs TECTOB
n/n UHJUKaTOpa

1 mun. 3adanue KomOUHUPOBAHNHO20 MUNA C 8LLOOPOM OOHO20 8EPHO20 OMBEEMAd
U3 Yemvipex npedaoNCeHHbIX U 000CHO8aNUeM 8bIOOPA

Wucrpykius: TIpouunTaiite TEKCT, BEIOSPUTE IPABUIBHBINA OTBET U 3aIUITUTE aPTYMEHTHI,
000CHOBBIBAIOITHE BEIOOP OTBETA

1 Ornenka xoppensun 1o [Inpcony Mexay mepeMeHHBIME [TOKa3aia OIIK-2.1.1
snauenue 0. Uto 310 03Ha4aeT? OIIK-2.11.6

A) IlepemeHHbIE HE UMEIOT TUHEHHOI B3aMMOCBSI3H;

b) IlepemeHHbIE UMEIOT HETMHEHHYIO B3aIMOCBSI3b;

B) IlepemeHnHble HE UMEIOT HETMHEHHON B3aUMOCBS3H;

I') IlepemeHHbIE IMEIOT MAKCUMABHYIO JIMHEHHYIO B3aUMOCBS3b (TaK KaK
3HaYeHHE OIIEHKH | - OTCYTCTBHE B3aUMOCBSI3H).

2 Kaxk cBs3anbl MeX Iy cOOOM IIOTHOCTD paclpeeneHus U pyHKIus OIK-2./1.1
pacrpeneneHus CiydaitHol BeTUIHUHBI? OIIK-2.1.6

A) IInoTHOCTH pacpeneneHus - 5T0 TPOU3BOAHAS PYHKIUH
pacrnpeeeHusE;

b) ®ynkuus pacnpenesneHus - 3T0 IPOU3BOAHAS INIOTHOCTH
pacrnpeeeHusE;

B) DOty BenmuuuHBI HUKAK HE CBSI3aHEL;

I') DT BemW4HMHBI B3aMHO OOPATHBI.

3 Kakyto mnomans o kpuBoit ROC (Area Under the Curve - AUC) 6yzaer IK-1.4.1
UMETH Oe3ynpeuHbli KnaccuduraTop? 1K-1.71.2

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

4 Kaxkas u3 MeTpuk MOXeT IpUHUMATh OTPULATENIbHbIC 3HAYCHUS? MK-1.11.1
TK-1.71.2
A) R"2;

b) MAE;

B) RMSE;
') Accuracy.

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C BbIOOPOM HECKOJILKUX 8APUAHINOE OMBemd
U3 NPEONONCEHHBIX U PA3BEPHYMBIM 0OOCHOBAHUEM 8bIOOPA

I/IHCTPYKLII/IHI HpquTaﬁTe TCKCT, BLI6€pI/ITC IMPaBUJIBHBIC BapUAHTEI OTBETA U
3allMIIUTE apryMCHTHI, OGOCHOBBIBaIOHII/Ie BI)I60p OTBCTOB

5 Kak 6opoTthes ¢ adhdhexrom nepeodyqeHus? OIlK-2.1.1
OIK-2.]1.6

A) Cnenatp Mozenb mpoiie (MeHee KOMIUIEKCHOH );
b) Bzarp meHbIIe 00y4arommx JaHHbIX;
B) Hakonwuts Gosiplie 00y4alonux JaHHBIX;
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I') Cnenats Monens ciioxxHee (0oJiee KOMITIEKCHOK ),

J1) TloBpICcHTE KauecTBO O0yUaromell BRIOOPKH ITyTEM CHIDKCHHS IITyMa B
JTAHHBIX, UCTIPABJICHHSI OIIMOOK, YCTPAHECHUS BEIOPOCOB U T.1I.;

E) Hanoxwutk orpaHn4eHus Ha MPOCTPAHCTBO MTAPaMETPOB MOJICIIH;

7K) IIpoBepsiTh METPUKH TOJIBKO MO 00yUaIOIIEel BEIOOPKE.

Bo03MOXHBIMU pelIeHUsIMU MPOOIEMBI HEIOOOYUCHHUS SABISIOTCS: OIIK-2.11.1

A) Bribop Oonee cinoxxHON MOAETH ¢ OOBIINM YUCIOM HACTPAUBAEMBIX
apamMeTpoB;

B) IIpenocraBnenue o0yyaromeMy aaropuTMy JyUIINX IPU3HAKOB
(KOHCTpyHpOBaHHE MPU3HAKOB);

B) YMeHbenne orpaHudeHI MOAETH (HapUMep, CHIPKCHHUE BEITHIMHBI
TUIeprapaMeTpa perysipu3alim).

I') Hu oguH U3 mepeyrciIeHHBIX.

OIIK-2.]1.6

Kakue u3 MeTpHKk COBMECTHO JalOT JOCTATOYHO MONHYI0 XapakTepuctuky | IIK-1.70.1
Kiaaccudukaropa npu HecOaTaHCUPOBAHHOM BHIOOPKE? HK-1.1.2

A) Accuracy;

B) Recall;

B) Precision;

I) F1.

Kakue MeToapI MAaIMHHOTO 06yqu1/15[ HUCIIOIb3YETCS OIS IIK-1.1.1
KJaccupuKamnum? MK-1.71.2

A) Jluneiinas perpeccus;

b) Jlorucrtuueckas perpeccus;
B) I'pagueHTHBIH CITyCK;

I') MeTon riaaBHBIX KOMIIOHEHT;

) MeTon
E) Meton

K-cpennux;
OTIOPHBIX BEKTOPOB (SVM).

3 mun. 3aoanue 3aKpvblmoco muna Ha yCmarnoeleHue cCoomeemcnieusl

Huctpykius: [IpounTaiiTe TEKCT B YCTAaHOBUTE COOTBETCTBHE. K Kax o MO3UITNH, TaHHOU B

JIEBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TIO3UIMIO B TPABOM CTOJIOIIE

VYcraHoBUTE COOTBETCTBHE. THIBI MPU3HAKOB B MamIMHHOM oOydeHuu u | OIK-2.J1.1

HUX OIMHUCAaHHC

1 KomuuecTBeHHbIE A) IlepemenHas, KOTOpast U3MEPSIETCS B peabHBIX
(HenpepbIBHBIE) YHciax, HalpUMep, BO3PACT WIIN 10X0.
2 KareropuanbsHbie b) Ilepemennas, koTopas IpUHUMAET 3HAYCHUS U3

(ITICKpETHBIC)

3 TlopsikoBble

4 buHapHbIe

OIIK-2.]1.6

OTPaHUYEHHOT'0 MHOKECTBA, HAIPUMED, TI0T UITH
LBET

B) KareropuanbHblii mpu3HaK, KOTOPBIH MOXKET OBITh
YIOPsIIOYEH, HaPUMep, OLIEHKa MPOAYKTa I10 IIIKaje
orl o5

I') KareropuanbHblii Ipu3HAK, KOTOPBIH MOXKET
MIPUHUMATH TOJBKO BA 3HAYEHUS, HATIPUMED,
€CTb/HET WIH NPaBAa/JI0XKb

1) Texkcr, mpeacraBieHHbIN B Buae Habopa 0B WU
CHUMBOJIOB, UCIIONIB3YETCA MPH aHAIN3€E TEKCTa WU
pu paboTe ¢ JAHHBIMH M3 COLMAIBHBIX CETeH

10

Cocrasinsmomnue ook 0000IIeHUsT MOJIENIN MAIIMHHOTO 00yYeHus OIIK-2.11.1

1 Cwmemenue

OITK-2.]1.6
A) CI/ICTeMaTI/ILICCKaH OH_II/I6Ka, CBs13aHHas C HeBCpHLIMI/I
Hpe,[[HOJ'IO)KCHI/ISIMI/I 0 XapaKTepe JAHHBIX. HOKaSHBaeT
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HACKOJIBKO /1aJIeKO MPOTHO3bI MOAETH HAXOIATCS OT
KOPPEKTHBIX MPOTHO30B B IIEJIOM IIPH MHOTOKPATHOM
00y4YEeHHUHU MOJIENIH Ha PAa3HbIX MOAMHOXKECTBAX
oOyyaromero Habopa 1aHHBIX.

2 Jucriepeust b) Cayuwaitnas ommbOKka, CBSI3aHHAS C Upe3MEPHOIt
qyBCTBUTEJIFHOCTBIO MOJICNN K HEOOIBIINM
HW3MEHEHUSIM B 00yJaromux JaHHbIX. M3mepser
CTeTeHb U3MEHUYMBOCTH MPOTHO3a MOJIENN IS
KJTaccH(PUKAIIN OTISITHFHOTO 00pasna mpu
MHOTOKpPaTHOM 00YYE€HHH MOJIENH, HApUMep, Ha
Pa3HBIX MOJMHOKECTBAaX 00yUaroero Habopa JaHHbBIX.

3 Heycrpammmass ~ B) IlosiBrisieTcst BciieICTBHE 3alTyMIICHHOCTH CaMUX

HOTPEIIHOCTh JAHHBIX.

11

VcranoBute cooTBeTCTBHE. THIBEI aHcaMOmei MoZeaeH MAaIIMHHOTO
06yquI/1$1 1 OIIMCaHUC

1 barrunr A) Meron nocTpoeHHsI HECKOJIBKUX MoJienel Ha
Bootstrap Aggregating) OCHOBE CITy4aiHBIX TIOABBIOOPOK 00yYaroIieit
BBIOOPKH, arperupoOBaHUe Pe3yIbTATOB IS
MOJYYEHHUS] OKOHYATEIBHOTO MPOTHO32
2 Bbycrunr (Boosting) b) Cmocob moctpoeHus mocienoBaTeIbHOCTH
ca0bIX MOJENeH, Kaxaas Cleayommas
0o0y4aeTcs Ha JaHHBIX, Ha KOTOPBIX
IpeapIAYyILIas 1oMycKajla OMUOKH
3 Crekunr (Stacking) B) Meron, B KOTOpOM HECKOJIBKO MOJIEIEH
00yy4aroTcsl He3aBUCUMO, a 3aTEM UX
Pe3yIbTaThl HCIIONB3YIOTCS B KAYECTBE
MIPU3HAKOB B 001IIei MOaenn
I') Meron, mpu KOTOPOM HECKOJIBKO MOJETCH
rOJIOCYIOT 33 OKOHUYATEJIBHBIN IIPOrHO3,
B3BELICHHOE MJIM PABHOMEPHOE KOJIMUYECTBO
TOJIOCOB Pa3HBIX MOJENEH MOXXET OBITh
HCITIOJIb30BaHO

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

12

YcraHoBUTE COOTBETCTBUE. THIBI pErysipu3allid MOJEIEH MAaIIMHHOIO
00y4eHHUs U UX OIMCAHUE.

1 L1 perymsipuszarmst A) Meron, KOTOpHIit Jo0aBIseT mrpad K
(Lasso) (hyHKITMOHATY TIOTEPh TI0 a0COTIOTHON BEIMYHHE
K03 (HUITUCHTOB MOJICIIH, TI03BOJISIET IPOBOIUTh
0TOOp NMPHU3HAKOB
2 L2 perynmspusanyst bB) Meron, koTopsrit nobapnseT mrpad K
(Ridge) (yHKIIMOHAY MTOTEPh MO KBaApaTy 3HAYCHUH
KO3 PHUIIMEHTOB MOJIENIH, CIOCOOCTBYET
YMEHBIICHHUIO BECOB KO3 (HUIINEHTOB
3 Elastic Net B) Meton, kotopsliii coBmentaer B cebe L1 u L2
perysipu3aIuio, No3BONIIET OaIaHCHPOBATh
MEKI1y 0TOOPOM TPH3HAKOB M COKpALICHUEM
BECOB
4 Dropout I') Texuuka, KoTopas MpUMeHsIeTCS I OOPBHOBI €
nepeo0yyeHneM HEHPOHHBIX CETe, 3aKII0YaeTcs
B CJIy4Yai{HOM HCKJIFOUEHHH YaCTH HEMPOHOB B
rporecce 00ydeHus
) Texnuka, KoTOpas UCTIONB3YETCS IS
ONITUMM3ALMH IIpoliecca 00yUeHHs, 3aKITI0YaeTCs
B OCTAaHOBKE OOY4EHHs MOJIENIM Ha PAHHUX
JTarax, Korja HeT 3HAYUTEIBHOTO MPUPOCTa
KayecTBa
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4 mun. 3aoanue 3AKpblmMoco muna Ha yCmMaHoeeHue nocne008amenbHOCmu

Huctpykius: [IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEA0BATEIBHOCTD.

3anuiure COOTBCTCTBYIOIYIO IMOCJICAOBATCIIbHOCTD 6YKB CJICBA HAIIpaBO

13 Onpeennre MOCIENOBATENEHOCTD MPUHATUS HHTEIUICKTYaNbHbIX pemenuid | OIK-2. 1.1
YEJIOBEKOM. OIIK-2.J1.6
A) [lannsie (0OpaboTka);
b) Mndopmanus (mo3nanue);
B) 3nanue (oOHapyxXeHHE 3aKOHOMEPHOCTEH );
I') [lonnmanue (BBIBOJ YMO3aKIIOUEHHN);
1) Paccyxaenue (IpuHITHE PEILICHUN).
14 YKaKuTe MOCIIeA0BaTEIBHOCTD ATAOB MAIIMHHOTO O0yUYeHUSI. OIIK-2./1.1
OIIK-2.]1.6
A) Ouenka Mmonenu (BbIOOp KPUTEPUCB KA4eCTBA, CPABHCHHE PA3TMYHBIX
anropurmoB MO);
b) Ilpeno6paboTka maHHBIX (BBIACIICHHE TPU3HAKOB, OTOOP MMPHU3HAKOB,
CHIDKEHHE pa3MEPHOCTH, MacIITA0MPOBaHUE MTPU3HAKOB, B3SATHE
BBIOOPOK);
B) IIpornosupoBanue (HCMOIB30BaHIE MOJECIH);
I') O6yuenue mozaenu (0TOOP MOJIEIH U O0YUYCHHE, BEIOOP METPUKHU
Ka4yecTBa, epeKkpEécTHAs MPOBEPKa, THIEpIapaMeTprUIecKas
OIITUMHM3ALIHS).

15 VYKaXuTe nocie10BaTeIbHOCTh ITAoOB B3aMMOJICHCTBHUS ar€HTOB CO IK-1.11.1
CpeIoif B MAIIMHHOM 00y4Y€HUH ¢ MOAKPEIIEHUEM, KOTOPhIE 1Al Ha3BaHHE HK-1.71.2
merony ooyuenuss SARSA/

A) Cocroszue;

b) [eiicTue.

B) Ilogkpennenue;
5 mun. 3adanue omxpvimoco muna ¢ pazeepHymviM OMmeemom
Huctpykius: [IpounTaiiTe TEKCT U 3aITUIIATE Pa3BEPHYTHIH 000CHOBAHHBIN OTBET

WY HAITUIIUTE MPOMYIIEHHOE CJI0BO/CIOBOCOUCTAHNE
16 Knacrepusaiusi, CHIKEHHE Pa3MEPHOCTH JIAHHBIX, MOUCK aHoManui u jp. | ONK-2.]1.1

— 3TO aJrOPUTMBI B KOTOPBIX HCHOIB3YeTCs 00ydeHne OIIK-2.11.6

17 ___— °JTO MeToJ MamuHHOrO oOydeHHs, B Kotopom areHt | OIIK-2./1.1
00y4aeTcs Ha OCHOBE OOpaTHOM CBA3M OT cpelbl ¢ uenblo Makcummsanum | OTIK-2.71.6
BO3HATrPaXICHUS

18 MeTtopl HCTIOJNB3YIOTCS JUIsl OLIEHKHU KauyecTBa MOJIENN NK-1.14.1
MaIIMHHOTO 00ydYeHH s, CPABHEHUS MOJIEJIEN 1 BbIOOpa onTMaibHoi moaenu. | HK-1.71.2

19 _ wuaswBaioT 3Q(deKT, Ipu KOTOPOM KauecTBO padboThl aroputMa Ha | [TK-1.11.1
HOBBIX 00BEKTaX, HE BOIIC/IINX B COCTAB 00YUCHHUS, OKA3hIBACTCS HK-1.1.2

CYIIECTBEHHO XYK€, YeM Ha 00ydJaromieil BEIOOPKe.

[pumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-if THmIL. 3aIIaHI/Ie KOMGI/IHI/IpoBaHHOI‘O THIIA C BLI60pOM OIHOTO BEPHOTO OTBETA U3 YETLIPEX NPEAIOKECHHBIX U
000CHOBaHEM BI)I60pa CYUTACTCA BEPHBIM, €CJIM NPABUJIIBHO yKa3aHa III/Iq)pa 1 NIPpUBEJICHBI KOHKPETHBIC apT'yYMEHTHI,
HCIIOJIb3YyEMBIC IPU BI)I60pe OTBCTA.

[Nonmoe coBnaneHune ¢ BEpHBIM OTBETOM — | Oat.
HeBepHslit oTBeT Mk ero orcyrcTBue — 0 6ajuIoB.
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2-it THn. 3agaHue KOMOMHUPOBAHHOTO THUIIA C BEIOOPOM HECKOJIBKUX BapHAHTOB OTBETA U3 IPEUIOKEHHBIX 1
pa3BepHYTHIM 000CHOBaHHEM BbIOOPA CUMTAETCS BEPHBIM, €CIIM NIPABUIIBHO YKa3aHbl IU(PHI U IPUBEICHBI KOHKPETHbIC
apryMEHTBI, MCII0JIb3yeMble IIPU BIOOPE OTBETOB.

[lonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

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

3-i THN. 3amaHue 3aKPHITOTO THIIA HA YCTAaHOBJICHUE COOTBETCTBUS CUMUTACTCS BEPHBIM, €CIIH YCTAaHOBJIEHBI BCE
COOTBETCTBUS (TIO3UILMH U3 OJJHOTO CTOJIONA BEPHO COIOCTABIIEHBI C MO3UIMSAMH IPYroro CTOJIONA).

[MonHoe coBnaneHue ¢ BepHbIM OTBETOM — | Oat.

HesepHslit oTBeT My ero orcyrcTre — 0 6amios.

4-ii TMN. 3aJaHKe 3aKPHITOTO THIIA HA YCTAHOBJICHUE ITOCJICOBATEIBHOCTH CYUTACTCS BEPHBIM, €CIN MIPABUIILHO
yKa3aHa BCs IIOCJIEJOBATEIBHOCTD LUPD.

[lonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

Ecnm momymmieHs! ommOKy MM OTBET OTCYTCTBYeET — O GayuioB.

5-if THIL. 3a/1aHe OTKPHITOTO THUITA C Pa3BEPHYTHIM OTBETOM CYHTACTCS BEPHBIM, €CITH OTBET COBIAACT C 3TAIOHHBIM
O COJICPIKAHHIO U MTOITHOTE.

[IpaBWIIEHBII OTBET 3a 3aJ]aHUE OIICHUBAETCS B 3 Oasa.

Ecnu momyiiena ojHa onmmOKka\HETOYHOCTBH\OTBET TIPABUIIBHBIN, HO HE MOJIHBIN — 1 Gai.

Ecnu nonymeno Gonee 1 ommOKH\OTBET HEMPABUIIBHBIH\OTBET OTCYTCTBYET — 0 GAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
0o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne

i [lepeueHb KOHTPOIBHBIX PabOT

1 KJIACCUDUKALMS C UCITOJIb30BAHUEM ITEPCEIITPOHHON MOJIEJIN

1. ITpu oMoty GpyHKIHH make blobs () u3 moayns sklearn.datasets (cm.
MIpUMEP HUKE) CTEeHEPUPOBATH HCXOIHBIC TaHHBIC JJIS 33]Ia49H KJIACCU(PUKALINU:

- MaTpULly IPU3HAKOB, COAEPIKALLYIO O JBa npu3Haka 11t 500 npumMepos;

- MacCHB IIEJIEBBIX METOK, MPEICTABIISIONINI J1Ba KJlacca.
[TocTpouts rpaduk, oToOpakaroIuil pacipeaeacHue KJIacCoB B IPOCTPAHCTBE MTPU3HAKOB.
BriBecTn Ha neyarTh:

- pa3MEPHOCTU MAaCCUBOB NIPU3HAKOB U LIEJIEBBIX METOK;

- MACCUB YHUKAJIbHBIX METOK KJIACCOB.

2. BeinmonHuTh pazaeneHue Habopa JaHHBIX Ha TPEHUPOBOYHBIHN U TECTOBBIN HAOOPBHI.
BriBecTH Ha neyath pa3MepHOCTH MOJYYEHHBIX MACCHBOB.

3. BemonHuThs MacitabupoBaHue MPU3HAKOB.
4. PemnTs 3a/1a4y K1acCU(UKALMH C UCTIOJIb30BAaHHEM MepPCeNnTPOHHOMH MOJIEIH.

5. IIpoBeputh paboTy Kiaccu(pukaropa Ha TECTOBBIX JaHHBIX.

OnpenenuTh U BBIBECTH HA ME€YaTh:
- YHCJIO HEBEPHO KIIACCU(DUITMPOBAHHBIX 00Pa30B;
- CpeJHHMEe OIMOKH KilacCU()UKALMU Ha TPEHUPOBOYHBIX U TECTOBBIX JAHHBIX;
- "BEpHOCTH" KJIaCCU(UKALINH.

6. [Toctpouts rpaduk 006IACTH pEHICHUI TP MOMOIIHU (HYHKITHH
plot _decision_ regions u3 moayni Useful Functions

# TEHEPATOP IAHHBIX IJIsI KJIACCUSUKALINA

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=l,
cluster_std=2.8)

2 KJIACCUDPUKAILMSA C UCIIOJIb30BAHUEM MOJIEJIN JIOTUICTUYECKOM
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PEI'PECCHUH

1. TIpn momomm ¢pynkunu make blobs () u3 Mmoayns sklearn.datasets (cm.
MIpUMEp HUKE) CTEHEPUPOBATH HCXOIHBIC TaHHBIC JJIS 33]1a49H KJIACCU(PUKALIUU:

- MAaTpULly IPU3HAKOB, COAEPIKALLYIO 1O J1Ba npu3Haka it S00 npuMepos;

- MacCHB IIEJIEBBIX METOK, MPEICTABIISIONINI J1Ba KJlacca.
[Toctpouts rpaduk, oToOpakaroluil pacpeieleHle KJIaCCOB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha nevars:

- pa3sMEpHOCTH MACCUBOB IIPU3HAKOB U LIEJIEBBIX METOK;

- MACCUB YHUKAJIBHBIX METOK KJIACCOB.

2. BoinmonHuTh pasneneHre Habopa TaHHBIX Ha TPEHUPOBOUHBIN U TECTOBBII HAOOPHI.
BriBecTr Ha neyaTh pa3MEepHOCTH MOJYYEHHBIX MAaCCUBOB.

3. BemonHuTh MacimtabupoBaHue MIPU3HAKOB.

4. PemuTh 3a1auy Ki1acCU(UKAIMK C UCTIOIB30BAHUEM MOJICIIN JIOTHCTHYECK O
perpeccum.

5. IlpoBeputh paboTy KiIacCU(PHUKATOPa HA TECTOBBIX JaHHBIX.
OmnpenenuTh U BBIBECTH HA T€YATh:
- YHUCJI0 HEBEPHO KJIaccu(UIMPOBAHHBIX 00pa30B;
- CpeJHHre OMMOKY KilacCU(PUKALMU Ha TPEHUPOBOYHBIX U TECTOBBIX JaHHBIX;
- "BepHOCTB" KJIacCH(UKALIHH;
- BEPOSITHOCTH NPUHAAICKHOCTH K Pa3IMYHBIM Ki1accam oopasuos Ne 10, 20, 100
TECTOBOW BBIOOPKHU.

6. ITocTpouts rpaduk 00JIACTH PEMICHUNA TPY TTOMOIIH (PYHKITHH
plot_decision_regions
u3 moaynst Useful Functions

# TEHEPATOP JAHHEBIX IJISI KJIACCUS®UKAILIVU

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)

KITACCUOUKALNA C UCITOJIB3OBAHUEM METOZIA OITIOPHBIX BEKTOPOB

1. Ilpu nomoumm Gpynkuuu make blobs () u3 moayns sklearn.datasets (cm.
MIpUMEp HUXKE) CTEHEPUPOBATh UCXO/IHbIE JaHHBIE JJIs 33[1a4l KJIacCU(UKALIUU:

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

- MACCHB LIEJIEBBIX METOK, IIPEICTABIIAIOIINH JIBa KJlacca.
[TocTpouTs rpaguk, oToOpaxarouuii pacpeieneHne KIaccoB B IPOCTPAHCTBE MPU3HAKOB.
BeiBecTr Ha neyars:

- pa3MEpHOCTH MACCUBOB IIPU3HAKOB U LIEJIEBBIX METOK;

- MacCCUB YHUKAJIbHBIX METOK KJIACCOB.

2. BeinmonHuTh pasaeneHue Habopa JaHHBIX HAa TPEHUPOBOYHBIN U TECTOBBII HAOOPHI.
BriBecTu Ha neyath pa3MepHOCTH MOJYYEHHBIX MACCHBOB.

3. BeInoHUTE MaCI_HTa6I/IpOBaHI/IC IIPpHU3HAKOB.
4. Pemmth 3anavyy Knaccmbm(aunn C UCITOJIB30BAHUEM METOAa OIMOPHBIX BEKTOPOB.

5. IlpoBeputh paboTy Ki1accupuKaTopa Ha TECTOBBIX TaHHBIX.
OnpenenuTthb U BHIBECTH Ha TEYaTh:
- YMCJI0 HEBEPHO KJacCU(UIIMPOBAaHHbBIX 00pa3oB;
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- CpCaAHUC OI_HI/I6KI/I KHaCCI/I(I)I/IKaL[I/II/I Ha TPCHUPOBOYHBIX U TCCTOBBIX JAHHBIX;
- "BepHOCTH" KJIacCU(UKAIIHH;

6. ITocTpouts rpaduk 00JACTH PELICHUH TPY TTOMOIIH (PYHKITHH
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. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKaTcs B
JOKaJIbHBIX HOpMaTUBHbIX akTax [VYAIIL, periameHTHpyrOIMX TMOPSJIOK U HPOLEAYpY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTallMi 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE W3JIoKeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOH JieKUuU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO II03HAHMS, HOBEHIIMX
JOCTUXKEHUIN HaydyHOW MbIcau. B yueOHOM mponecce JeKIusl BBITOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTABIECHUE O TUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYaIOIMMUCS JIEKIIMOHHOTO MaTepHraa;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YpPOBEHb
KOTOPBIX OINPEAEIISACTCS LEIIEBOW YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € IPENOIaBaTeNEM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOATENIBHOIO TBOPYECKOTO MBILLITICHUS.

— TOsIBJI€HUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TOJy4YeHUE 3HAHUU O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofpl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepualil (BBIACNSTH IJIaBHBIE MBICIU U
MOJIOKEHUS, IPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH HMX B  Pa3iIU4HBIX
bopMynupoBKax);

— TOJy4YyeHHe TOYHOIO NOHWMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekuMOHHBI MaTepHuall MOXET COIPOBOXKIATbCA JEMOHCTpalUed CIaiJ0B U
HCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaia IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa NpeaocTaBiIeHUs JEKINOHHOTO MaTepraa:

Jlexuuss cocrouT U3 TPEX OCHOBHBIX 4YacTE€i: BCTYNMTEIBHOW, OCHOBHOW U
3AKITOYUTEIBHOMN.

BerynurenbHas yacTh onpezenseT Ha3BaHUE TEMBI, IJ1aH U Lenb Jekiuuu. OHa npu3BaHa
3aMHTEPECOBATh U HACTPOUTH AYAUTOPHIO. B 3TON 4YacTH JEKIHMM HM3JIaraercsl akTyaJbHOCTD,
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OCHOBHasl uesi, CBSI3b JaHHOW JIEKUUHU C MPEIbIIYyLIIUMHU 3aHATUSMHU, €€ OCHOBHBIE BOMPOCHI.
BBenenue 10mKHO OBITH KPATKUM H 1IEJICHAIPABICHHBIM.

B ocHOBHOW YacTH JEKIMH peaju3yercs HaydHOe COJIep)KaHHWE TEMbl, BCE TIJIaBHBIC
Y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JIOKA3aTENIbCTB C MCIIOJIB30BAaHMEM HanOolee
1eJIeCO000pa3HBIX METOIUYECKUX MPUEMOB. Kaxk/blii ydeOHBI BOPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOJISLIMMU CTYJIEHTOB K CIIEYIOIIEMY BOIPOCY JICKIIUH.

3axirounTeabHas YacTh UMEET eNblo 0000maTh B KpaTKUX (OpMYITUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllias €€ KaK LEJI0CTHOE TBOPEHHUE.

OtaenpHble BUJIBI JEKIUNA MOTYT UMETh CBOU OCOOEHHOCTH KaK IO COJEpPXKAHHIO, TaK U

110 CTPYKTYpE.

11.2. MeTtoau4eckue ykazaHUs Uisi OOYYAIOIIUXCS TO TPOXOXKIACHUIO MPAKTUYECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3anuul y4eOHOTro
mpoliecca, 3aKJIFYArOIIasCs B BHINOJIHEHUH O0YJarOIIMMUCS T0JT PYKOBOJICTBOM IPEIIOIaBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUN C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS TSI 00YJAOIIEroCs SBISCTCS MPUBUTHE 00YIAFOIIHMCS
YMEHHH U HABBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOM TUCITUTLINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIONTUMCS PAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclIMpeHue M JeTaliu3alus 3HAHUM TPH PEIICHUU
KOHKPETHBIX 33714,

— Ppa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIIUIUINHEI;

— BBIpA0OOTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBIIIOJIHEHUS 3aJaHMIL;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M WMHAMBHIYaIbHON (Gopm
00y4eHwusI.

TpeboBaHusl K NPOBEACHUIO PAKTUYECKUX 3aHITUN

[IpakTHueckue 3aHATHS TMPOBOJATCA B KOMIBIOTEPHOM KJIACCE C HCIOJB30BAHUEM
[AKETOB MpOrpamMM pa3pabOTKM M OTJIaJKH IPOTrPaMMHOIO oOecnedeHus JUCTpUOyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHa3Ha4YeHHBIA JUIS KPYMHOMACIITAOHON
00pabOTKM JTaHHBIX, TPOrHO3HON AHAIUTUKU U HAYYHBIX BBIYMCICHUN OT KommaHuu Continuum
Analytics. OTo OecruiaTHblii, BKJIOYash KOMMEpPYECKOE MCIONb30BAaHUE, M TOTOBBIA K
UCIIOJIb30BAHUIO B Cpele MNPeANnpusTus IucTtpuOytuB Python, koropelii o0bemuHsET Bce
KJIFOUEeBble OMONIMOTEKH, HEOOXOAMMBIE JIsi paOdOThl B 00JACTH HAYKH O JaHHBIX, MAaTEMATUKH U
paspabotku. Anaconda yxe Bkmrouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuyeckue 3aHATHS MOpeArnonararoT padoTy MO WHAMBHUIYAIbHOMY 3a/laHUIo,
CBSI3aHHOMY C Pa3pabOTKOM M OTIAAKON pOOOTOTEXHUYECKUX CHCTEM 00paboTKH MH(POPMAIIUH.

[To pe3ynpTaTaM Ka)kJOro MPAKTHYECKOTO 3aJaHUs JOJDKEH ObITh MOJTOTOBIEH OTYET,
coJiepKalnii HeoOXOIUMBbIE TEOPETUYECKUE CBEJIEHUS, TUCTUHTY M-IIPOrpaMM, TOCTPOCHHBIE B
npoliecce BBIMOJIHEHUS paboThl rpaduyeckue 3aBUCUMOCTH W T.1. Kaxkaplii oT4ér noimkeH
CoJlep’KaTh BBIBOJBI MO MpOJIETaHHOM paboTe M CIHMCOK HCIOJIBb3YEMBIX JTOMOJHUTENbHBIX
HCTOYHHUKOB.

Kaxxnoe mpaktuyeckoe 3aHSATHE 3aBepIIaeTcs coOeceoBaHHEM C IpernojaBaTeseM IIo
IIPEJICTABIICHHOMY OTUYETY C BBICTABJIEHUEM OLIEHKH.
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11.3. Meroauyeckue ykazaHUs MJisi OOYYaIONIMXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOyYaIOMUKUCS JODKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0yJaroIerocs.
BrimonHnenue 1adopaTopHbIX pabOT COCTOHMT U3 IKCIEPUMEHTAIbHO-TIPAKTHYECKON, pacueTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONpENeiseMOll y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreunBarOIINM PEIICHUE CIICAYIOMUX OCHOBHBIX 33/1a4 00y4YaroIIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOMW JUCIUIUIUHBL;

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMU 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboTel ¢ J1a00paTOpHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadOT
JIabopatopHbie pabOTBI, MPEIyCMOTPEHHBIE B JIAHHOM KypCe, BBIIOJHSIOTCS B

KOMITBIOTEPHOM KJIacCe Ha MEPCOHAIIBHOM KOMIIBIOTEPE C MCIOIb30BAHUEM MTAKETOB MOIICPKKU
pa3pabOoTKK U OTJIAJKHU MPOrPAMMHOI0 obecrieueHus Ha si3bike Python.

B mpomecce moaroroBkum K 1aboparopHO  paboTe  HEOOXOIMMO — M3YYUTh
COOTBETCTBYIOIIIE METOJUYECKUE YKa3aHUS M IMOBTOPUTH JIEKIMOHHBIA Marepuaj, KOTOPBIH
OTHOCHTCS K TeMe paboTHI.

[lepen HauanoMm BBIMOJHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHENBHYIO MANKy JUIs
co3laBaeMbIX B paboTe (aiijloB M YCTAaHOBUTH €€ B CHCTEME KaueCTBE TEKYyILEH NUPEKTOPHUU.
[TyTh K TaHHOI Manke He JOJDKEH COJepKaTh UMEH, HATMCAHHBIX KUPUJUIUIEH.

B mporecce BbImonHEHUsT pabOTHI MOJYYEHHBIE pPe3ydbTaThl PacyE€ToOB, JHUCTUHTH
pa3pabaTheiBaeMbIX MPOTpaMM, CXEMbI U JApyrue padoure MaTrepHalbl JTOJDKHBI COXPAaHATHCS Ha
JIMICKE JUTA UX JalTbHEHIIero NCTI0Ih30BaHUs TPH 0(OPMIICHUH OTUETA.

[To oxoHuaHnK pabOTH HEOOXOAMMO COCTABUTH OTYET U TOJATOTOBUTHCS K €T0 3alIUTE Ha
CJICAYIOIIEM 3aHSATHH.

Crtpykrypa u hopma oTueTa 0 1adopaTopHOM paboTe
OTtuét 0 mabopaTopHOil paboTe NOKEH COAEPIKATD:

— (pamMuIIHIO, UMS U OTYECTBO CTYJIEHTA, BBIIOJIHUBIIETO paboTy;

— HOMep y4eOHOU TpYIIIbI;

— J1aTy BBINIOJIHEHUS paboThI;

— Ha3BaHUE pabOThI;

— 11eJTb PabOoTHI,

— KpaTKyro (popMyIHpPOBKY 3a/IaHHS Ha JIA0OPATOPHYIO padoTy;

— OCHOBHBIE TEOPETHYECKHE CBEICHHS M (HOPMYJIBI, HCIOJIH30BABIIUECS B TIPOIECCE
BBITNIOJTHEHUSI paOOTHI;

— JIMCTHHTH MIPOTpaMM, pa3pabOTaHHBIEC U OTJIAXKCHHBIE B TIPOIIECCE BBHITIOTHEHUS PA0OTHI;

— CXEMBI, pa3paboTaHHbIE B ITPOLIECCE BHIMOIHEHUS paboThI;

— MPH UCTIOJIb30BAaHUH JIOTIOIHUTENIHON JIMTEPATyphl YKa3aTh CCHUIKU U MPUBECTH CIIUCOK
JUTEPATYpPHI;
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— BreiBogiBI 110 padore.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIabopaTOpHOU padboTe
[Tpumep odopMieHHsT TUTYIBHOTO JHCTA OTUETA 1O JTabopaTOpHOH paboTe MpUBEACH HA

calTe yHUBEPCUTETAa WW.Zuap.ru.

IIpu odopmiennn otuéra 0 mMabOpaToOpHON paboOTe HEOOXOAUMO NPUICPKHUBATHCS
tpeboBanuii I'OCT 7.32-2017 «Otué€r 0 HayudHO-HMccaenoBaTenbcko padore. CTpykTypa u
paBuiIa OQPOPMIICHUSD.

ITo xaxxnoi naboparopHoil paboTe NOHKEH ObITh MOATOTOBIEH OTYET B OyMa)XHOM U B
anekTpoHHoM BuJe. Ilocne 3amuTsl 1a00paTOpHBIX pabOT OTYETHI B OyMaKHOM BHJE C
IPOCTABJICHHBIMU OLICHKAaMU XPaHATCS Ha Kadenpe, a OTYETHI B JIEKTPOHHON (hopMe JOIKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE yJallerocs Ha caiiTe YHUBEPCHUTETA.

11.4. Metoauueckue yKazaHus JUIsi 0OY4arOIIUXCS MO MPOXO0XKACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETOaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

Jiis oOydarommxcsi 1Mo 3a09HOM (hopMe OOYYCHHs, CaMOCTOsATEIbHas padoTa MOXKET
BKJIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSTEIILHON paboThl, y oOydaromierocst (GhopMuUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHH M CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00SCIICUMBAET BBICOKUM
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHHs, MOMOTaeT IOJYyYUTh HABBIKA TOBBIIICHUS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
10 3204HON (hopMe 0OyUeHUs ).

11.5. Metoauueckre yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH MpEAYyCMAaTpPUBAET KOHTPOJIb KadecTBa 3HAHUUN
00yJarOIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

KoHTposb kauecTBa 3HAHWUN MPOBOIUTCS B (hOpME HHIMBUYyaTHHOTO COOSCETOBAHUS 110

MaTepuaidy OTIENbHBIX pa3[eloB AMCLHMIUIMHBI, a TAKKE MPOBEPKU OTUETOB O BBINOJIHEHUU
IIPAaKTHUYECKUX 3a/1aHHM.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOTYT YUYUTBIBATHCS IIPU MPOBEACHUN POMEKYTOUHON
aTTECTALlNH.

11.6. MeToau4veckue yKa3zaHUs JUI OOyYarONIMXCs M0 MPOXOKICHHUIO IMPOMEKYTOTHON
aTTeCTalUU.
[IpomexxyTounast ~ aTTecTanusi  OOy4arOmUXCS ~ MpeaycMaTpuBaeT  OIEHHWBAaHHE

MPOMEKYTOUHBIX U OKOHYATCIIBHBIX PE3YJIHLTATOB O6yquH$I 110 JUCIHHUIIJIINHE. Omna IIPOBOAUTCS B
dbopMme 3K3aMeHa:

DK3aMeH — (I)opMa OLICHKHU 3HaHPII>i, MOJIYYCHHBIX 06y‘-IaIOH_[I/IMCSI B IIpOIIECCC NU3YUCHUA
BCEH JUCLMITIIIMHBI UJIX €€ 4aCTHU, HaBbIKOB CaMOCTOSTCIbHOM pa6OTBI, CIIOCOOHOCTH IMPUMCHATH
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UX A PCIICHHUA IPAaKTUYCCKHUX 3aJad. 9K33MCH, KakKk IIpaBWJIO, MIPOBOJUTCA B IICPUOL]
3K3aMEHAIIMOHHOM CeCCHUU U 3aBCpIIACTCA aTTeCTAllMOHHOM OILIEHKOM COTIIUYHO», «XOPOILIOo»,
«YHAOBJICTBOPUTECIIBHOY», KHEYAOBJICTBOPUTCIBHO.

Cucrema OLICHOK IIpHU IMPOBCACHUU HpOMe)KYTOqHOﬁ aTrTeCTall OCYHICCTBJIIACTCA B

cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyileM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHToB ['YAIIL, oOywaromuxcs Mo mporpamMmam BBICIIETO
oOpazoBanusi» U «O MOAYJIbHO-PEUTHHIOBOM CHCTEME OILICHKH KadyecTBa yueOHOW paldoThl
ctyaeHToB B 'Y AID».
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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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