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AHHOTaNINA

Hucuunnmaa «CUCTEMBI U METOAbl UCKYCCTBEHHOTO MHTEIIJIEKTA B AJIEKTPOIHEPIETHKEY
BXOJIUT B 00pa30BaTeNbHYI0 IPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HaMpaBJICHUIO 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 «CnocobOeH 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 OXBAaThIBAa€T KPYTI BOIPOCOB, CBS3aHHBIX C HU3Y4YEHHUEM
METOJI0B, CIIOCOOOB MOJEJIIMPOBAHMSI U BOCIPOM3BEAEHUS C Momouplo OBM  oTaenbHbIX
GyHKIMI MHTEUIEKTYaJIbHON JIeATEIbHOCTH 4YeJIOBEKa, CBS3aHHBIX C PEIICHHEM KaKHX-TH00
3a/1a4 B 00JIaCTH 3JIEKTPOIHEPTETHKU.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO TpoIIecca: JIKIINH, JIA00PATOPHBIE PA0OTHI, MTPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00y4aromerocs..

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

OO6miast TpyA0EMKOCTh OCBOCHHMS JAMCIIUIUIMHBI COCTaBIsieT 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. OOydaromuyecs TO0JDKHBI M3Y4YUTh 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. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTU 00pa3oBaTeIbHON MPOTrPaAMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

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

B pesynbrare u3yueHus AMCHUILIMHBI OOYYaAIOLIUICS JOJDKEH 001alaTh CIEAYIOIIUMHU
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 33/a4 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
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
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 )IaHHOI\/'I JUCHUIIJIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH




— «MareMaTHYeCKHE METOIbI UCCIICIOBAHUI Y,
— «TeXHHKO-3KOHOMHYECKHE PUCKHU TIPH CO3TaHUH HOBOW TEXHHUKN.

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Jlaraple 00 00meM oO0beMe MUCIUIUIMHBI, 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 cemMecTpaMm
Ne7
1 2 3
Oowan mpyooemKkocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU 17 17
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (I13),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
OK3.*%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 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

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

Paznen 1. [lonsatue «MckyccTBEHHBIN
UHTEIIEKT». O6J1acTh NPUMEHEHUS TEXHOJIOTUI 2 2 2 3)
MCKYCCTBEHHOI'O MHTEJIJIEKTA.

Paznen 2. Ilonarue «MammHHOE 00ydeHUE.
MammHHOoe 00y4eHue U UCKYCCTBEHHBIH 2 2 2 10
WHTEJUICKT. BUIbl MalmmHHOTO 00YUYESHHSL.

Pasnen 3. OcHOBHEBIE 3Tanbl MAITMHHOTO
00yJeHus1, MX Ha3HAYCHUE U OCHOBHBIE 2 2 2 10
0COOCHHOCTH. MoienTn MalllMHHOTO O0YYeHHSI

Paznen 4. Peanu3zaiust anropuTMOB MaIllIMHHOTO
o0yuenus Ha Python. Moaymn NumPy, Pandas, 4 4 4 12
MatPlotLib, Scikit-Learn

Paznen 5. IIpenoOpaboTka JaHHBIX B CHCTEMAax
MAIIMHHOTO O0y4YeHHUsI.




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

3 3 3 10
CETOYHOTO MTOUCKA.
Oco0eHHOCTH peanu3alud MoeNen
PErPECCHOHHOTO U KJIACTEPHOTO aHAJIM3a.
HUroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JarloIMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oya;yulei
npo¢eCCHOHATILHOMN 1 TENTbHOCTBIO.

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

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC pa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

Paznen 1 [Tonstue «VckyccTBeHHbIN UHTEIUIEKTY. OOIaCTh MPUMEHEHHUS TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTEIIEKTa. VICTOpUs pa3BUTHSI TEXHOJIOTHI
MCKYCCTBEHHOTO MHTEIUIEKTa. HampaBieHus pa3BUTHSI HICKYCCTBEHHOTO
uHTeuekTa. KitoueBble 0COOEHHOCTH €CTECTBEHHOI'O MHTEIJICKTA.
CoiicTBa ciabohopMan30BaHHBIX 337ad. DMIHUPHUECKUi TecT ThioprHTa
U1l OLIEHKU UCKYCCTBEHHOI'0 HHTEJUIeKTa. MIHTenIeKTyalbHble
MH(GOPMAIIMOHHBIE CUCTEMBI KaK YHUBEPCAIbHOE CPEJICTBO PEIICHUS
HIMPOKOI0 KpyTa 3a/ady, Uil KOTOPbIX HET CTaHIApTHBIX, 3apaHee U3BECTHBIX
METOAOB pemieHus. Kitacc HHTeeKTyalbHbIX 331a4. AJITOPUTMBI KaK
dbopmanu3zanus 3HaHui 00 06padoTke nanHbIX. OOpaboTKa JAHHBIX U
00paboTKa 3HaHUM

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

— oOyuenue ¢ yuuteneMm. OCHOBHBIE periaeMblie 3a1auu. Obmactu
npuMmenenus. [Iporao3upoBanrie Ha OCHOBE OOyUEHUs C yUUTeNneM. 3aaaua
KJIacCCU(PUKAIIMH - PACIIO3HABAHUE METOK KJIACCOB. 3aj[a4ya pPerpeccuy -
MpeCKa3aHue 3HAUEHUN HENPEPBIBHOW LIENIEBOM ITIEPEMEHHOM;

— oOyuenue ¢ noakperieHneM. OCHOBHBIE peraembie 3a1aun. 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. BelsiBlieHne noarpynn npu noMomu kinacrepusanui. CHUKEHUe
Pa3MEPHOCTH TSI «CKATHUS JTAHHBIX)

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

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

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

— DTall OLEHKHA 0000m[aroIIel CII0OCOOHOCTHA B CHCTEMAX MAIIHHHOTO




oOyuenus. [TousaTus Tounoctu (Precision) u Beproctu (accuracy)
(YHKIIMOHUPOBAHHS MOJEIEH.

OcobeHHocT BbIOOpa ONTHUMAIBHOW MOJIENM MAIIMHHOTO OOydYeHHS.
TumnoBas 3aBUCHMOCTh ME/1Y CIOKHOCTHIO MOJIETIM MAIIMHHOTO O0Y4EHHS U
oeHKoi e€ 3¢dexkTuBHOCTH. THIIOBAs 3aBUCUMOCTH OLIEHKH 3P (PEKTUBHOCTH
Mozenen MAaIIMHHOTO 00y4eHUs oT pa3mepa oOydaromiel
MOCJICI0BATEIILHOCTH.

dopmanbHasg NOCTAHOBKA 331a4H MAITMHHOTO O0Y4EHHSI

Pa3zngen 4

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

CrtpoeHue u QyHKIMH 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 10rucTHYeCKOn perpeccun. TpeHUpOBKa 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. PemeHne HemMHEHHBIX 3a/1a4
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 TyTEM 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.

OnTumu3zanus HOTOKOB OIepalyii Mpu nomMouiy Kouseiepon. ToHkas
HacTpoWKa MalIMHHO-00y4aeMbIX MOJIeNIeil METO/IOM CETOYHOT'O MOKCKa.

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

Pabota ¢ HeMapKUpOBaHHBIMU JAHHBIMH - KJIACTEPHBIN aHATH3.

TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I pacliO3HABaHUA
N300paKeHU.




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

Tabmuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJOEMKOCTh

Ne
/o

TeMbl MpakTHYECKUX
3aHATHN

Dopmbl
MPAKTUYECKUX
3aHSITUH

TpynoeMKoCTb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
("ac)

No
paszerna
JIACIIAII

JINHEI

Cemectp 7

Kitacc MHTEIUIEKTyalIbHBIX
3amad. OO0paboTKa JaHHBIX U
00paboTKa 3HaHUH.
AJITOPUTMBI KaK
dbopMmanm3zanus 3HaHUH 00
00paboTKe TaHHBIX.

IpyIIIOBas

OOy4eHue ¢ yUuTeNeM.
OcHOBHBIE pelIaeMble
3a1a4u. 3ajaya
KJIaccupukanuy. 3araya
perpeccum.

IpyIIoBas

[IpenBaputenbHas oOpaboTka
JTAHHBIX B CHCTEMax
MAIIMHHOTO O0YYCHHSI.

rpynioBagd

Peanuzanus nepuentpoHa Ha
Python ¢ ucnonszoBanuem
scikit-learn. TpenupoBka
MepcenTpoHa.

AanTUBHBINA JTHHENHBIH

ueiipon (ADALINE).

IpyInIoBas

Moienb TOrUCTUYECKOM
perpeccuu. Pemenue
po0JieMbl nepeoOyyeHust
IPU TOMOIIU
PETYISIPU3AIINH.

MeTo/1 OTTIOpHBIX BEKTOPOB
(SVM). Pemrenue
HEJIMHEWHBIX 3a7a4 S€PHBIM
MetoaoM SVM.

IpyInIoBas

Mozenu MalIMHHOTO
00y4YeHHsI HA OCHOBE
JIEPEBLEB PELICHUMN.
CrnyuaiiHblii jec.
Mozens MallIMHHOTO
o0yuenus Ha ocHOBe K
OnmKaliIMX cocenei.
Hawusnebiii baitecoBckuii
KJaccupukarop.

rpymnIoBast

Bcero

17




4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh

N3 Hux No
Ne HayMenoBaEHAe 1a60paTOPHBIX paGoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/T (dac) MOATOTOBKH, | JIUCIIMIT
(dac) JIMHBI
Cemectp 7

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

2 | Knaccudukanusi Ha OCHOBE IEPCENTPOHHOM 2
MOJICJIH C UCIIOJIb30BaHUEM OMOIMOTEKH 2 2
Scikit-learn

3 | Knaccudukaius Ha OCHOBE MOIETH 3
JIOTUCTUYECKOU PErPeCcCru ¢ 2 2
ucnosb3oBanueM oudbanoreku Scikit-learn

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

5| Krnaccudukanus TMHEHHO pa3aeTnMbIX )
00BEKTOB (TpH MPHU3HAKA, YETHIPE KJ1acca) ¢ 4 4
ucnosb30BanueM oubanoTeku Scikit-learn

6 | Knaccudukanus muHeliHO HEpa3ACIUMbBIX 6
00BEKTOB C HCITOJIb30BAHUEM OMOINOTEKH 3 3
Scikit-learn

Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOIHEHUE KYPCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs

Buasl camocTosTensHOM pa6OTBI " €€ TPYAOCMKOCTDH IIPUBCJICHLI B Ta6J'II/II_Ie 1.

Tabnuna 7 — Bunbl caMmocTosTenbHON paboThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3y4eHne TeOpeTHUECKOro MaTepuana 30 30
nucuuruHel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brinonnenue pegepata (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotsl 3a0uHNKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 17 17
atrectrauuu (ITA)
Bcero: 57 57




5. IlepedyeHnb yueOHO-METOIUYECKOTO 0OECTICUCHUS
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 M3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3AaHUI

Komuectso
9K3e OB B
Hlncp/ 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 MammaHOE 00yYeHUE 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 k. [Ipukinannoe MmammHHOE 00y4YeHUE U
004.438 VCKYCCTBEHHBIN MHTEJUIEKT U1 MH>KeHepoB: [lep. ¢ anri.
— 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
! esnceran, 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
"Muanektuka", 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.




7. TlepedyeHb IEKTPOHHBIX 00PA30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHOU ceTn « 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 mamuaHOTO 00ydeHus KanudopHuiickoro
yHuBepcurera B MpBaiine

http://python.org

OdwunmanbHbIi calT si3pika Python

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

Juctpubytus Python, npeaHazHaueHHBIH AT
KpyImHOMacITabHOM 00pabOTKH JaHHBIX, POTHO3HOM
AQHAJIUTUKK U HAYYHBIX BeIYMCIeHUH Anaconda

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 0O€CHEeueHUs, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU
00pa3oBaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne i/t

HanmMmenoBanue

1 Anaconda3-2024.10-1-Windows-x86 64

2 Python 3.12 version

3 Spyder 5.5.1

8.2. Ilepeuenn

MH(}OPMALIOHHO-CIIPABOYHBIX

CHUCTEM, UCITONIB3YEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE
[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabimue 11.

Tabauna 11— [lepeuenb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue
1 Omnnaitn-kaura «CpaBoYHHK 110 HayKe o gaHHBIX Pythony»
https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTtaceTsl 110 MalIMHHOMY O0yYEHHIO
http://archive.ics.uci.edu/ml/datasets.php



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-TEXHUUECKON 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. Onenounble cpencTBa sl MPOBEACHHS POMEKYTOUYHOMN aTTeCTalN
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

Buj npoMexxyTouHOM aTTecTanuu [lepeyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
3amaun;
TecTsl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeyeHune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBUIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMONHHUTEIHHOW JHUTEPaTypHI,
TECHO TIPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHIS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MIOHITHIA.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYHIECTBY W3JIaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW NIEeATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITUATN3UPOBAHHBIX TTOHSITHH.

«XOPOLLIO»
«BaYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[I0 CYILIECTBY M3JIaracT €ro, ONHpasCh Ha 3HAHUSA TOJIBKO OCHOBHOU
JIUTEPaTypHl,

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— WCIBITHIBAET 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHUW 3HAHHUU

«YOOBJICTBOPUTCIIEHO»
(Ga4YTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

HaIPaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4YHbIE MOJIOKEHHS,

— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000LICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOM CIELMAIN3UPOBAHHBIX TOHATHH.

«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 IPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3aaHUsI WA MHBIC MAaTEPUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Bompocs! (3a1aumn) s 3K3aMeHa

No

/o

[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa

Kon
WHJUKATOpa

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

TepMuHbl  «CnaOblii  MCKYCCTBEHHBIM  MHTEIIEKT» M «CuibHBIN

I/ICKYCCTBGHHHﬁ

HHTCIICKT. Hep CUHUCIIUTC 0COOEHHOCTH

cnaboopMalN30BaHHBIX 3aad KaK OCHOBHOW 0O0JacTH TNPUMEHEHUS
TEXHOJIOTMM HCKYCCTBEHHOrO HHTe/UIekTa. IIpuBenure npumepsl Takux
3aja4.

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

. Jaiite ompenenenue monsTHiO «MammHHOe oOydeHue». C yeM CBsI3aHO
CBOICTBO 00OyueHus B Takux mojnensx? Ilepednciaure ocCHOBHbIE (DaKTOPHI,
BIMsIOmME Ha 3()QPEKTUBHOCTh HCMOIB30BaHUS METOJOB MALIUHHOIO
o0Oy4deHus, 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 KpaTKyr0 XapakTepUCTUKY IEPEYUCICHHBIM 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  OTBeTOB. lloscHuUTE, 4YTO  Ha3bIBaeTCs
MPU3HAKOBBIM ONHCAHUEM OOBEKTA U3 MHOXECTBA UCCIEYEMbIX OOBEKTOB.
Kakue TuIbsl Npu3HaKoB CyIECTBYIOT?

. IlepeuncnuTe OCHOBHBIE ATaIlbl PEIICHUS 33aJa4d MAIIMHHOTO OOY4YEeHHs C
yuureneM. [loscHuTte comepxanne Kaxaoro Tamna.

. 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 XapakKTEpUCTUKY 3TUM 3a/1a4aMm.

. Tlosicaute 0cobeHHOCTH 00y4YeHMs C MOJKPEIICHHEM KaK BHUJ1a MAIIMHHOTO

OIIK-2.]1.6




oOyuenus. IlpuBeanuTe MOCTAHOBKY 3alayd OOYYEHHS C MOJKPEITICHUEM.
Onumure cxemy B3aMMOIEHCTBUS areHTa CO CpPelod NpH peaau3aluu
oOyueHuss ¢ monkpersieHueM. Ilepeuncnaure XapakTepHble 00JIacTH
MPUMEHEHUS 00Y4YEHHUS C TOJIKPEIICHUEM.

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 Marpuna HertodHocter? 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 H IIOJIHOTBI OT IIOpOra 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 kadecTBa paboThl Kiaccudpukaropa. llpuBeante
XapakTepHBId BUJA MJaHHOW KpuBOoW. Kak BBIISIIMT KpuBas paboueit
XapaKTEePUCTUKH MPUEMHUKA NPH YUCTO CiydaiiHOW kiaccupukauuu? Jlns
KaKuX Iesied OOBIYHO HCIOJIb3YETCSl M3MEPEHHE IUIOIIAAU IOJ KPUBOH
paboueii xapakrepuctuku npuémuuka (AUC)?

12. TlosicHuTe, Kak CTPOWTCS MAaTpUlla HETOYHOCTEH MpPH MHOTOKJIACCOBOM

13

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
AMIUPUUYECKOI OLIEHKH obo0bmaroreit CIOCOOHOCTH: OLIeHKa
MaTeMaTUYeCKOr0 OXHIAHUS CPETHHUX IOTEPh, OIICHKA BEPOSTHOCTH
nepeoOyueHus, OIeHKa Ha OTIoXeHHBIX maHHbIX (hold-out), orenka
CKOJIB3SIIEro KOHTpoist (Cross-validation).

Ha3oBuTe OCHOBHBIE TPUYMHBI  BO3SHMKHOBEHHUS  TEpeOOydeHHsS |
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 XxapakTep M3MEHEHHS OIEHOK dS((EKTHBHOCTH  MOJEINeH
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 H TPaBWIO OOy4YeHUS
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 MOKHO HMHTEPIPETUPOBATHh KAaK BEPOSTHOCTh MPUHAIJICHKHOCTU

MK-1.]1.1




OTJENIFHO B3SITOT0 00pasiia nepBoMy Kiaccy.

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

22. Meton omopHbIX BekTOopoB. Kiaccupukamuss ¢ MATKEM 3a30pOM IS
o0ecreyeHnss CXOIMMOCTH ONTHUMH3AIMKU TPH JOMYyCTUMOCTH OLIMOOYHON
KJ1IacCU(PUKAIIHH.

23. Pemenne HeNMMHEHHBIX 3a7ad NP TOMOIIM METOJA OIMOPHBIX BEKTOPOB.
JoGaBnenne Kk  HAOOpy  JaHHBIX  JOMOJHUTEIBHBIX  IPU3HAKOB.
Hcnonb3oBanue npusHakoB 6mm3zoctu. RBF-¢ynkums kak GyHkims momolusi.

24. Tuneprnapamerpudeckass ONTHMHU3AIMS MOJENCH MAIIMHHOTO OOy4YCeHHS.
Hcnonp3oBanue  peméryaToro  MOUCKAa Il BbIOOpa  HAMIIYYIINX
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 ciydaifHoro Jieca. OcoOEHHOCTH MOJENU. AJNTOPUTM
«BBIpAIIMBAHUA» CIIy4aiiHOro Jseca. [wumepmapamerpsl, oOecneunBaronye
HOACTPOMKY MOJIEIH.

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

28. HawuBHeblii OaitecoBckuii kinaccupukatop. OCHOBHBIE 0COOEHHOCTH 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) JAaHHBIX, 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
pasMEpHOCTH TMPOCTPAHCTBA NPU3HAKOB. AHAINU3 TIJIABHBIX KOMIIOHEHT
(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. bBycrunr (boosting). Anroputmsrl Boostl,
amantuBHbIi OycTuHr (AdaBoost), rpaauenTHbii Oyctiar (GBM).

33. Ancamb6iieBoe o0yuenue. Ctekkunr (stacking).

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (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 — Ilepederp TeM Uit KYPCOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

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




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 nPeoaoNCeHHbIX U 000CHOBANHUEM 6b1OOPA

Wucrpyxkius: [IpouunTtaiite TEKCT, BEIOSPUTE MPABUIBHBIN OTBET M 3aIUIINTE apPTYMCHTHI,
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) IlepemenHble UMEIOT HEJTMHEHHYIO B3aMOCBSI3b;

B) IlepemeHnHble HE UMEIOT HETMHEHHON B3aUMOCBS3H;

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

2 Kaxk cBs3anbl Mex Iy cOOOM IIIOTHOCTD pacpeeneHus u pyHKIusL 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 BenmU4HMHBI 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;
I') Accuracy.

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

I/IHCTPYKLII/ISK HpquTaﬁTe TCKCT, BLI6€pI/ITC IMPaBUJIbHBIC BapUAHTEI OTBETA U
3allMIIUTE apryMCHTHI, OGOCHOBBIBaIOHII/Ie BBIGOp 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;




I') Cnenats Mopens ciioxkHee (0oJiee KOMITTICKCHOM );

J1) TloBpICHTH KauecTBO OOyUaromieil BEIOOPKY MyTEM CHIDKECHUS IITyMa B
JTAHHBIX, UCTIPABJICHHSI OIIMOOK, YCTPAHECHUS BEIOPOCOB U T.1I.;

E) Hanoxwutk orpaHn4eHus Ha MPOCTPAHCTBO MTAPaMETPOB MOJICIIH;

7K) IIpoBepsiTh METPUKH TOJIBKO MO 00yUaIOIIEel BEIOOPKE.

Bo3MOXHBIMU pelIeHUsIMU MPOOIEMBI HEIOOOYUCHUS SBIISIOTCS: OIIK-2.11.1

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

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

B) YMeHbenne orpaHudeHA MOETH (HapUMep, CHIDKCHHUE BEJTHIMHBI
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-1.71.2

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;
1) Meroxn K-cpennux;

E) Meton

OMOPHBIX BEKTOPOB (SVM).

3 mun. 3aoanue 3aKpvblmoco muna Ha yCmarnoeleHue cCoomeemcnieusl

Huctpykius: [IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE. K Ka)01 MO3UIINH, JAHHOU B

JIEBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TIO3UIMIO B TPABOM CTOJIOIIE

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

HUX OIMHUCAaHHC

1 KomnmuecTBeHHbBIE A) IlepemenHas, KOTOpast U3MEPSIETCS B peabHBIX
(HeTpepbIBHBIC) YHCIllaX, HAapPUMeEp, BO3PACT WK JTOXO
2 KareropuasbHbie b) Ilepemennas, koTopas IpUHUMAET 3HAYCHUS U3

(ITICKpETHBIC)

3 TlopsykoBbie

4 BunapHble

OIIK-2.]1.6

OTpaHUYEHHOTO MHOXKECTBA, HAIIPUMED, TIOJ UIIH
LBET

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

I') KareropuanbHblii Ipu3HAK, KOTOPBIH MOXKET
MIPUHUMATH TOJBKO J[BA 3HAUEHUS, HAIIPHMED,
€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 Cmerenue

OITK-2.]1.6
A) CI/ICTeMaTI/ILICCKaH OH_II/I6Ka, CBs3aHHasiA C HCBepHLIMI/I
Hpe,[[HOJ'IO)KCHI/ISIMI/I 0 XapaKTepe JAHHBIX. HOKaSHBaeT




HACKOJIBKO /1aJIeKO MPOTHO3bI MOAETH HAXOIATCS OT
KOPPEKTHBIX MPOTHO30B B IIEJIOM IIPH MHOTOKPATHOM
00y4YEeHHUHU MOJIENIH Ha PAa3HbIX MOAMHOXKECTBAX
oOyyaromero Habopa JaHHBIX.

2 Jucriepeust b) Cayuwaitnas ommOKka, CBSI3aHHAS C Upe3MEPHOIT
qyBCTBUTEJIFHOCTBIO MOJICNN K HEOOIBIINM
HW3MEHEHUSIM B 00yJaromux JaHHbIX. M3mepser
CTeTeHb U3MEHUYMBOCTH MPOTHO3a MOJIENN IS
KJTaccH(PUKAIIN OTISITHFHOTO 00pasna mpu
MHOTOKpPaTHOM 00YYEeHHH MOJIENH, HallpUMep, Ha
Pa3HBIX MOJMHOKECTBAaX 00yUaromero Habopa JaHHbBIX.

3 Heycrpammmass ~ B) IlosiBrisieTcst BciieICTBHE 3alTyMIICHHOCTH CaMUX

HOTPEIIHOCTh JAHHBIX.

11

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

1 barruxr 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, KaKast ClIe Ay oImas
o0y4aeTcs 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 MOJIETCH
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 OIMCAHHUE.

1 L1 perymsprarmwst A) Meron, KOTOpHIit Jo0aBIseT mrpad K
(Lasso) (hyHKITMOHATY TIOTEPh TI0 a0COTIOTHON BEIMYHHE
K03 (HUITUCHTOB MOJICIIH, TI03BOJISIET IPOBOIUTh
0TOOp NMPHU3HAKOB
2 L2 perynspwzamms bB) Meron, koTopsrit nobapnseT mrpad K
(Ridge) (yHKIIMOHAY MTOTEPh M0 KBaApaTy 3HAYCHUH
KO3 PHUIIMEHTOB MOJIENN, 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 MpUMEHsSIETCS I OOPHOBI €
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
JTarnax, Korja HeT 3HAaYUTeIbHOTO ITPUPOCTA
KayecTBa




4 mun. 3aoanue 3AKpblmMoco muna Ha yCmMaHoeeHue nocne008amenbHOCmu

Huctpykius: [IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEA0BATEIBHOCTD.

3anuiure COOTBCTCTBYIOIYIO IMOCJICAOBATCIIbHOCTD 6YKB CJICBA HAIIpaBO

13 Onpeenure MOCIENOBATENLHOCTD MPUHSATHS HHTEIUIEKTYaNbHBIX pemennid | 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 MoClIeI0BaTEILHOCTD ATAOB MAIIMHHOTO O0yUYeHUS. 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,
CHW)KCHHUE Pa3MEPHOCTH, MACIITA0OMPOBAHKE MTPU3HAKOB, B3ATHE
BBIOOPOK);
B) IIpornosupoBanue (HCMOIB30BaHIE MOJECIH);
I') O6yuenue mozaenu (0TOOP MOJIEIH U O0YUYCHHE, BEIOOP METPUKHU
KauyeCTBa, MePeKPECTHAS MPOBEPKaA, TUIIepIIapaMeTpudIecKas
OIITUMHM3ALIHS).

15 YKaKuTe MOCIICA0BATEIIBHOCTD ATAllOB B3aUMO/ICHCTBHUS areHTOB 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
Wuctpyxkius: TIpounTaiiTe TEKCT U 3aIIUIIATE Pa3BEPHYThHIH 000CHOBAHHBIN OTBET

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

— 9TO AITOPUTMbI B KOTOPBIX UCIIOJIL3YETCSl 00yUCHHUE OIIK-2.71.6

17 ___ — JTO METoJ MamuHHOrO oOydeHHs, B Kkotopom 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, CPABHEHHUS MOJIEJIEN 1 BhIOOpa onTuMaibHoi 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 IIPpU BL160p€ OTBCTA.

[NonHoe coBnageHune ¢ BEpHBIM OTBETOM — | Oat.
HeBepHslit oTBeT Mk ero orcyrcTBue — 0 6ajuIoB.




2-it THn. 3agaHue KOMOMHUPOBAHHOTO THUIIA C BEIOOPOM HECKOJIBKUX BapHAHTOB OTBETA U3 IPEUIOKEHHBIX 1
pa3BepHYTHIM 000CHOBaHHEM BbIOOPA CUMTACTCS BEPHBIM, €CIIH NPABHIIBHO yKa3aHbI IU(PHI U PUBEJICHB! KOHKPETHbIE
apryMEHTBI, MCII0JIb3yeMble IIPU BIOOPE OTBETOB.

[lonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

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

3-i THN. 3amaHue 3aKPBHITOTO THIIA HA YCTAaHOBJICHUE COOTBETCTBHUS CUNTACTCS] BEPHBIM, €CIIM YCTaHOBJICHEI 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-it TMN. 3aJaHKe 3aKPHITOTO THIA HA YCTAHOBJICHUE ITOCIIEIOBATEIBHOCTH CYUTACTCS BEPHBIM, CCIIH PABUIBHO
yKa3aHa BCs IIOCJIEJOBATEIBHOCTD LUPD.

[lonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

Ecnm momymmieHs! ommOKy MM OTBET OTCYTCTBYeET — O GayuioB.

5-ii THIL. 3a/1aHe OTKPHITOTO THUITA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, C€CIIH OTBET COBMAIACT 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 6onee 1 ommOKH\0TBET HEMPaBUIIBHBIM\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 ITEPCEINITPOHHON MOJIEJIN

1. Ilpu nomomu pynkumu make blobs () u3 Moayna 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, MPEJICTABIISAIONINM JIBa KJlacca.
[Toctpouts rpaduk, oToOpaXkaroLUil pacpeieieHle KIaCCOB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTu Ha nevars:

- pa3MEPHOCTU MAaCCUBOB NIPU3HAKOB U LIEJIEBBIX METOK;

- MACCUB YHUKAJIbHBIX METOK KJIACCOB.

2. BeinmonHuTh pazaeneHue Habopa JaHHBIX Ha TPEHUPOBOYHBIN U TECTOBBII HAOOPHI.
BriBecTH Ha neyath pa3MepHOCTH MOJYYEHHBIX MACCHBOB.

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

5. IIpoBeputh paboTy Ki1accu(puKaTopa Ha TECTOBBIX JaHHbBIX.

OnpenenuTs 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 06IaCTH pereHu Npu mMoMoIu GyHKITUI
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=1,
cluster_std=2.8)

2 KJIACCUDPUKAILMSA C MUCIIOJIb30BAHUEM MOJIEJN JIOTUCTUYECKOM




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 s S00 nmpuMepos;

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

- pa3MEpHOCTH 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(UKAIIMK C UCTIOIB30BAHUEM MOJIEIH JIOTHCTHYECKOMH
perpeccum.

5. IlpoBeputh paboTy KiIacCU(PHUKATOPa HA TECTOBBIX JaHHBIX.
OmnpenenuTh U BBIBECTH HA T€YATh:
- YHUCJI0 HEBEPHO KJIaccu(UIMPOBAHHBIX 00pa30B;
- CpeIHHEe OMHMOKH KilacCu()UKAMU Ha TPEHUPOBOYHBIX U TECTOBBIX JaHHBIX;
- "BepHOCTB" KJIacCHU(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 JAHHEIX IJISI KJIACCUSUKAILIMU

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 METOA 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, ITPEACTABIISIFOLINH J1Ba Kiacca.
[TocTpouTs rpaguk, oToOpaxarouuii pacpeieneHne KIaccoB B IPOCTPAHCTBE MPU3HAKOB.
BeiBecTr Ha neyars:

- pa3MEpHOCTH MACCUBOB IIPU3HAKOB U LIEJIEBBIX METOK;

- MacCCUB YHUKAJIbHBIX METOK KJIACCOB.

2. BeinmonHuTh pazaeneHre Habopa JaHHBIX Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPBHI.
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 Ki1acCU(PHUKATOPa HA TECTOBBIX TaHHBIX.
OnpenenuTthb U BHIBECTH Ha TEYaTh:
- YHCJI0 HEBEPHO KJIacCU(UIIMPOBAHHBIX 00pa30B;
- cpe/iHKe OIMOKHU KIacCU(PUKAMU Ha TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;




- "BepHOCTH" KIaccu(uKaluy;

6. [TocTpouts rpaduk 00aCTH pEHICHUI TP MTOMOIIH (PYHKITUH
plot_decision_regions u3 moayni Useful Functions

# TEHEPATOP JAHHHX IJI KIJIACCUOUKAIIVN

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  MaTepUaNbl,  ONPEACISIONIUE  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUMX dTanbl (OPMUPOBAHUS KOMIETCHLUH, COJAEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYypY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00Y4arOIIUXCsl IO OCBOCHUIO TUCITUTLIAHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3Hay€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
r1yOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
GyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JOCTHIKEHUI HaydyHOU MBICTU. B yueOHOM mpoliecce JIEKIHs BBIOIHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U WHPOPMAIMOHHYI0 (QYHKIWHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIHUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU JUCITUTUTHHAMM.

[InaHupyeMble pe3ylabTaThl MPU OCBOSHUHU O0YUYAIONIMMUCS JISKIIMOHHOTO MaTepuana;

— TIOJIYYEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

—  TIOJIy4EHHE OTbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOoAaBaTeIeM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETY U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUA HAyKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHHUSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

— TOTy4YeHHe TOYHOTO MOHWMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSTHUH.

JIeKUMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpPAllMEl CIIAliIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIECHUU KOPOTKUX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa NpeaocTaBiIeHUs JEKIIMOHHOTO MaTepraa:

Jlekuuss cocromT W3 TPEX OCHOBHBIX 4YacTei: BCTYNHUTEIBHOW, OCHOBHOW U
3aKJIFOYUTEIIBHOM.

BerynurensHas gacTh onpenenseT Ha3BaHWE TeMbI, IUIaH | 1eib Jekuun. OHa nmpu3BaHa
3aMHTEPECOBATh U HACTPOUTH AyJUTOPUIO. B 3TOM yacTH JEKUMHM HW3JIaraeTcsl akTyalbHOCTD,




OCHOBHasl uesi, CBSI3b JAaHHOW JIEKIUHU C MPEeAbIAYIIMMH 3aHSATUSIMU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10mKHO OBITH KPATKUM H 1IEJICHAIPABICHHBIM.

B ocHOBHOW YacTH JEKIMH peaju3yercs HaydHOe COJIep)KaHHWE TEMbl, BCE TIJIaBHBIC
Y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JIOKA3aTENbCTB C MCIOJIb30BaHHEM Haubosee
1eJIeCO000pa3HBIX METOIUYECKUX MPUEMOB. Kaxk/blii ydeOHBI BOPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOJISLIMMU CTYJIEHTOB K CIIEYIOIIEMY BOIPOCY JICKIIUH.

3axirounTenbHas YacTh UMEET EeNbl0 0000MaTh B KpaTKUX (POPMYIUPOBKAX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBeplas €€ KakK LeJI0CTHOE TBOPEHUE.

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 OpraHm3aiuu y4eOHOTO
mpoliecca, 3aKJIFYArOIIasCs B BHINOJIHEHUH O0YJarOIIMMUCS T0JT PYKOBOJICTBOM IPEIIOIaBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUN C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUILIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIBbITA TBOPUECKON JAESITEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOIIEroCs SBISCTCS MPUBUTHE 00YUIAFOIIHMCS
YMEHHH U HABBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOM TUCITUTLINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclIMpeHHe W JeTalu3allvds 3HAaHUW TpPU PEIICHUU
KOHKPETHBIX 33714,

— Ppa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JIMCILUILIMHEL,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TOJNYyYEHHBIX 3HAHUHA IS
BBIIIOJIHEHUS 3aJaHMIL;

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

TpeboBaHusl K NPOBEACHUIO PAKTUYECKUX 3aHITUN

[IpakTHueckue 3aHATHS MPOBOIATCA B KOMIIBIOTEPHOM KJIAcC€ C HCIIOJIb30BaHUEM
[AKETOB MpOrpamMM pa3pabOTKU W OTJIaJKH MPOTrPpaMMHOIO oOOecHedeHus JAUCTPpUOYyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHa3Ha4YeHHBIA JUIS KPYMHOMACIITAOHON
00pabOTKM JTaHHBIX, TPOrHO3HON AHAIUTUKU U HAYYHBIX BBIYMCICHUN OT KommaHuu Continuum
Analytics. OTo OecruiaTHbli, BKJIIOYash KOMMEpPYECKOE HCIIONIb30BaHME, U TOTOBBIM 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 Bkimrodaer 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)kJOTO MPAKTUYECKOTO 3aJaHUs JIOJKEH OBITh MOATOTOBIIEH OTYET,
coJiepKalnii HeoOXOIUMBbIE TEOPETUYECKUE CBEJIEHUS, TUCTUHTY M-IIPOrpaMM, TOCTPOCHHBIE B
npoliecce BBIMOJIHEHUS paboThl rpaduyeckue 3aBUCUMOCTH W T.1. Kaxkaplii oT4ér noimkeH
COJIep’KaTh BBIBOJBI IO MPOJETaHHOW paboTe M CHUCOK HCHOJb3YEMbIX JIOMOJHUTEIbHBIX
HCTOYHHUKOB.

Kaxxnoe mpaktuyeckoe 3aHSATHE 3aBepIIaeTcs coOeceoBaHHEM C IpernojaBaTeseM IIo
IIPEJICTABIICHHOMY OTUYETY C BBICTABJIEHUEM OLIEHKH.




11.3. Meroauyeckue ykazaHUs MJisi OOYYaIONIMXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xoxe BeimonHeHUs 1a0OpaTOPHBIX pabOT OOyYaIOMUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0yJaroIerocs.
BrimonHnenue 1adopaTopHbIX pabOT COCTOHMT U3 AKCIEPHUMEHTAIbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONpENeiseMOll y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreunBarOIINM PEIICHNE CIICTYIOMNX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— 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 U3y4aeMOU JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

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

KOMIIBIOTCPHOM KJIACCC Ha IIEPCOHAJIbHOM KOMIIBIOTEPC C UCIIOJIIb30BAHHUEM IIAKCTOB ITOAACPKKHU

pa3paboTKH U OTIAJKU MPOrPAMMHOT0 0OecriedeHus Ha si3bike Python.

B mpomecce moaroroBkum K 1aboparopHO  paboTe  HEOOXOIMMO — M3YYUTh
COOTBETCTBYIOIIIE METOJUYECKHE YKa3aHWs M IMOBTOPHUTH JIGKIIMOHHBIA MaTepHall, KOTOPBIHA
OTHOCHTCS K TeMe paboTBHI.

[lepen HauanoMm BBIMOJHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHENBHYIO MANKy JUIs
CO3JaBaeMbIX B paboTe (hailyloB M YCTAaHOBHUTH €€ B CHCTEME Ka4eCTBE TEKYIIEH IMPEKTOPHUH.
[TyTp K JTaHHOU ManKe He OJDKEH COAep)KaTh UMEH, HATMCAHHBIX KUPUIUTALCH.

B nmnpouecce BbImosHEeHUs pabOThl MOJIY4YEHHBIE pE3yIbTaThl PACUYETOB, JIMCTUHTU
pa3pabaTbIBa€MbIX MPOrpamMM, CXEMbI U Ipyrue paboune MaTepuanbl JOJKHBI COXPaHATHCS Ha
JIMICKE JUTA UX JalTbHEHIIero NCTI0Ih30BaHUs TPH 0(OPMIICHUH OTUETA.

ITo oxoHuaHnK pabOTH HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTe 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 MIPOTpamMM, pa3pabOTaHHBIEC U OTJIAKCHHBIC B TIPOIIECCE BBHITIOJTHEHHUS paOOTHI;

— CXEMBI, pa3pabOTaHHbBIE B ITPOLIECCE BHIMNOJIHEHHS PadoThI;

— MPH UCTIOJIb30BAaHUH JIOTIOIHUTENIHON JIMTEPATyphl YKa3aTh CCHUIKU U MPUBECTH CIIUCOK
JUTEPATYpPHI;



— BreiBogiBI 110 padore.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIabopaTOpHOU padboTe
[Tpumep odopmieHHsT TUTYIBHOTO JHCTA OTYETA MO JIAOOPATOPHOU paboTe MpUBEAEH 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
npaBuiia 0OPMIICHUS.

[To xaxmoi mabopaToOpHOW paboTe NOKEH OBITh IMOATOTOBJIEH OTYET B OyMakHOM U B
anekTpoHHoM Buze. Ilocie 3ammThl 1a0OpaTOPHBIX PAabOT OTYETHI B OYMaXHOM BHIE C
IPOCTAaBJICHHBIMU OLICHKAMHU XPaHATCS Ha Kadenpe, a OTYETHI B DJIEKTPOHHOH (OpMe JOJIKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE yJallerocs Ha caiiTe yHUBEPCUTETA.

11.4. Metoauueckue yKazaHus sl OOYYaIOIIUXCS MO MPOXOXKACHUIO CAMOCTOSATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENBHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IpEMoaBaTelis, HO 0e3 ero HemoCpeICTBCHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, 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
¥ HaBBIKA B YCBOGHHWH WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHHs, MOMOTaeT IOJYyYUTh HABBIKA TOBBIIICHUS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauueckumMi ~ MaTepuaiamMH,  HANpaBSIIONIMMH  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 YCTICBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

KoHTposb kauecTBa 3HAHWUN MPOBOIUTCS B (hOpME HHIMBUYyaTHHOTO COOSCETOBAHUS 110

MaTepuandy OTIENbHBIX pa3JeloB AMCLUMIUIMHBL, a TAKK€ IMPOBEPKU OTYETOB O BBIOJIHEHUU
IIPAaKTHUYECKUX 3a/1aHHM.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOTYT YUYUTBIBATHCS IIPU MPOBEACHUN POMEKYTOUHON
aTTECTALlNH.

11.6. MeToau4veckue yKa3zaHUs JUI OOyYarONIMXCs M0 MPOXOKICHHUIO IMPOMEKYTOTHON
aTTeCTalUU.
[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmIUXCS  TMPEAYyCMaTpUBaeT  OICEHUBAHHUE

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 JUCIHHMITIIIMHBI UJIKX €€ 4aCTHU, HAaBbIKOB CaMOCTOSATEIBHOM pa6OTBI, CIIOCOOHOCTH IMPUMCHATH



UX A PCIICHHUA IPAaKTUYCCKHUX 3aJad. BKSaMCH, KakKk IIpaBWJIO, MIPOBOJUTCA B IICPUOL]
3K3aMEHAIIMOHHOM CeCCHUU U 3aBCpIIACTCA aTTeCTAllMOHHOM OILIEHKOM COTIIUYHO», «XOPOILIOo»,
«YHAOBJICTBOPUTECIIBHOY», KHEYAOBJICTBOPHUTCIBHO.

Cucrema OLCHOK IIpHU IPOBCACHHUU HpOMC)KyTO‘-IHOfI aTTeCTallu OCYLICCTBIIACTCA B

cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyileM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHToB ['YAIIL, oOywaromuxcs Mo mporpamMmam BBICIIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboTh
ctyaeHToB B 'Y AID».



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




