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AHHOTaNINA

Huctumumia «CUCTEMBI U METOJIbI UCKYCCTBEHHOTO MHTEIJICKTa B DJICKTPOIHEPTETHKE
BXOAMT B 00pa30BaTeNIbHYIO POrpaMMy BBICIIErO 00pa3oBaHUs — IporpaMMy OakajaBpuaTa o
HaNpaBJICHUIO MOATOTOBKY/ crenuaabHOCTH 13.03.02 «DneKTposHepreTnka u 3JMEKTPOTEXHUKA
HAIPABJICHHOCTH/CIICHANIN3AMN «DHEPreTUUECKHUE DJICKTPUYECKHE MaluHb. JucuuminHa
peanu3zyercs kKagenpoit «Ne32».

JlucuuiuinHa HaueseHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYFOIMX KOMITETEHIIHNA:

OIIK-2 «CnocobGeH pa3pabaTeiBaTh aIrOpPUTMBl W KOMIBIOTEPHBIE IPOrPAMMBI,
IPUTOJHBIE [T IPAKTUYECKOTO IIPUMEHEHUS

IIK-1 «cmocobeH TNPUMEHATh TEXHOJOTMH  HMCKYCCTBEHHOTO  WHTEIUIEKTa B
po¢eCCHOHATIBHOM 1A TETbHOCTI

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
METO/IOB, CIIOCOOOB MOJEIUPOBaHMUS M BOCHpPOM3BEAEHUS ¢ noMouplo OBM  oTaenbHbIX
(YHKIMH HHTEIJICKTYAIbHON JEsTeIbHOCTH YEJOBEKa, CBS3aHHBIX C PEIICHHEM KaKHUX-THOo
3aj7ia4 B 00J1aCTH AJIEKTPOIHEPTETHKHU.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro mpoliecca: JIEKLUH, JJAbopaTopHble PadOThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
pabota oOyuaromerocs.

[IporpaMMoil TUCHMIIIMHBI IMPEIyCMOTPEHBI CIEAYIOIIMEe BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTecTaus B hopme sk3ameHa (7 cemectp).

OOwiast TpyAOEMKOCTh OCBOCHHS AMCLUIUIMHBI COCTaBisgeT 3 3ayeTHbIX eauHuis, 108
4acoB.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenbto mpenogaBaHus AUCHUILTUHBI SBIISETCS 03HAKOMJICHHE CTYJCHTOB C MPUHIUIIAMH,
METOJIJaMU U MHCTPYMEHTAJIbHBIMU CPEJCTBAMH MAIIMHHOTO OOYy4YeHUs, KaK OJHOTO M3 CaMbIX
MOMYJISIPHBIX M TMPOJYKTHBHBIX HaIPaBJICHUNH MCKYCCTBEHHOTO HWHTEJUIEKTa, CBSI3aHHOTO C
UCCJICIOBAaHNEM W TMPUMEHEHHEM CaMOOOYYArOIIMXCs aJTOPUTMOB, M3BJICKAIONINX 3HAHUS W3
naHHbix. OOydvaromuecs JOJDKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX aJIrOPUTMOB MAalIMHHOIO
00y4YeHUs, TTONYyYUTh HEOOXOJAMMBIE HABBIKHM ISl MPUMEHEHHUS CHCTEM MAIIMHHOTO OO0ydYeHUs
IpU pEIIeHUHU 3ajad KIacCU(pUKALUU, PErpecCuu, KiIacTepu3aliy, acCOlMAlUU, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuuminHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb IIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLHUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCUUILIMHBI OOYUaAIOLIUICS NOJDKEH O0anaTh CIEAYIOIUMU
KOMIIETCHIIMSIMY WM WX 9acTsaMu. KOMIETeHIINY U WHAUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Koxn u
Kareropus (rpymnmna) Kon n HaumMeHoBaHre HHIUKATOpa
HanMEHOBaHIE
KOMIIETEHIINN JTOCTHKEHUS] KOMIIETEHIIAHN
KOMIIETEHLIMU
OIIK-2./1.1 3HaeT meToasl pa3padoTKu
OIIK-2 Cnocoben A JBT pasp
QITOPUTMOB H ITPOTPAMMHOTO 00ECTICUCHUS
pa3zpabaThIBaTh

B PaMKaX CUCTEM MCKYCCTBEHHOTO
WHTEJUICKTa
OIIK-2./1.6 ymeeT mi1aHupoBaTh MPOLIECC

AITOPUTMBI U
ObmenpodeccnoHanbHble | KOMIIBIOTEPHBIE

KOMITETEHINH IPOTPaMMBEI,
MOJICTTUPOBAHMS U BBIYHCIUTEIHHOTO
HPUTOJHbIE JUIs
9KCHEPUMEHTA, B TOM YHCIIE C
NPaKTUYECKOTO o
UCTIOJIb30BaHUEM TEXHOJIOTHIA
IPUMEHEHUS
UCKYCCTBEHHOI'O MHTEIJICKTa
[IK-1.J1.1 npumeHsieT OCHOBHBIE AJITOPUTMBI
MAaIIMHHOTO 00YYeHHU s, KOMIIBIOTEPHOTO
3peHusi, 00pabOTKU €CTECTBEHHOTO SI3bIKA,
I1K-1 cnocoGen METO/IbI OLIEHKH TOYHOCTH MOJIEH Ha 0aze
PUMEHSTh AQHATTUTHYECKON TUTaT(GOPMBI H/HITH SI3bIKA
TEXHOJIOTUU IpOrpaMMUPOBAHUS IS PELICHUs
[Tpodeccuonanbuble poIp P TP
HCKYCCTBEHHOI'O npodeccnoHalbHbIX 33]1a4 B 00J1aCTH
KOMITETEeHIIUH
MHTEJUIEKTa B JIEKTPOIHEPreTUKU
npodeccuonansuoit | IIK-1.J1.2 pemaer npodeccuonanbHble
JeSITebHOCTH 3aJ]a4uu MPEAUKTUBHOTO U aHAJTUTUYECKOTO

THUIIA ¢ IPUMEHEHUEM TEXHOJIOTUN
MCKYCCTBEHHOI'O MHTEJIJIEKTa U OOJIBIINX
JTAaHHBIX B 00JIACTH JIEKTPOIHEPTreTUKU

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JuctumimHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTUIAH:
— «Maremaruka, TeOpHsl BEPOATHOCTEN U MaTEMaTHYECKAs! CTATUCTUKA;
— «ABTOMaTu3amys pacuéra u MPOCKTUPOBAHMS TEXHUUECKUX CUCTEM,

— «HopMalIOHHbIE TEXHOIOTHH.




3HaHI/I$I, IMOJIYYCHHBIC IIpHU H3YYCHHUHW MaTcpuajia HaHHOﬁ JUCHHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTUX OUCHHUILINH!
— «MaremaTudeckue METOAbI HCCHCHOB&HHﬁ>>;

— «TeXHUKO-2KOHOMHYECKHE PUCKH IIPU CO3TaHUN HOBOM TEXHHUKHU.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Tabauna 2 — O0beM U TPYJAO0EMKOCTh AUCLHUILIIUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp OuCYUNJIUHbL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 17 17
AyoumopHhusie 3anamus, BCETo vac. ol ol
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13), 17 17
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoit ammecmayuu:. 3a4er, K3 k3
audd. 3auer, sx3amen (3ager, Audd. 3a4, Dk3.) ] )

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBEJICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazgensl, TeMBI TUCITUTIIMHE] Hexumm | 113 (C3) 1P KIVKP CP (gac)
(dac) (dac) (uac) (dac)
Cewmectp 7
Paznen 1. Ilonsarue «MckyccTBEHHBIH
UHTEIIEKT». O0MacTh NPUMEHEHUS TEXHOIOTUN
HCKYCCTBEHHOT'O MHTEIJIEKTA.
Tema 1.1. OcHo6bl UCKYCCMBEHHO20 UHMENNEKMA. 2 2 2 2
Tema 1.2. Humennexmyanvuvle unghopmayuorHwle
cucmembl.




Paznen 2. Ionsitue «MammmHaHOe 00ydeHue».
MarmmuaHoe 00y4eHHne U NCKYCCTBEHHBIN
MUHTEJUICKT.

Tema 2.1. Mawunnoe obyuenue Kak 00OHO u3
HAanpaeieHuti UCKYCCMEeHH020 UHMENNEeKMA. 2 2 2 4
Tema 2.2. Obyuenue ¢ yuumeinem.
Tema 2.3. Obyuenue be3 yuumens.
Tema 2.4. Obyuenue c nookpenienuem.

Pazgen 3. OcHOBHBIC 3TAllBl MAIIMHHOTO
oOyueHust. MoJienu MalmmHHOTO 00y4eHUs
Tema 3.1. Ocrosnvie 3manvl MAUUHHO20
00yueHUs, UX Ha3HAYeHUe U OCHOBHbLE
ocobennocmi.

Tema 3.2. Oyenka kauecmea mooenell 2 2 2 4
MAUUHHO20 0OVYEHUSL.

Tema 3.3. Ocobennocmu evlbopa u
2unepnapamempudecKol OnmuMu3ayuu mooeet
MAUUHHO20 0OVYEHUSL.

Pasnen 4. Peanuzanus aaropuTMoB MallliHHOTO
o0ydenus Ha Python. Moy NumPy, Pandas,
MatPlotLib, Scikit-Learn

Tema 4.1. Ilpoepammuas peanuzayus mooenet
MAWUHHO20 00YYeHUs. 4 4 4 4
Tema 4.2. Ocnognvie bubIUOMEKU MAULUHHOSO
00yuenus.

Tema 4.3. Ocnogruvie modenu Kraccupurayuu.

Paznen 5. IlpenoOpaboTka MaHHBIX B CHCTEMax
MAIIMHHOTO O0yYeHUSI.

Tema 5.1. Texnuxu npedobpabomxu. 4 4 4 4
Tema 5.2. Cocamue OauHbIX.

Paznen 6. Ilpumenenne KoHBeepoB AJs
ONTUMM3ALMHU TOTOKOB onepauuii. Hactpoiika
MaITuHHO-00y49aeMbIX MOJIeJIEH METOI0M
CETOYHOTI'O MTOUCKA.

. . 3 3 3 3
Tema 6.1. Onmumuzayus u Hacmpouxa mooenetl
MAWUHHO20 00YYeHUs.
Tema 6.2. Pewienue npukiaoHulx 3a0ad.

Hroro B cemectpe: 17 17 17 21

Utoro 17 17 17 0 21

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBINIOJIHEHUU
o0ydJalomuMuCcs  OINpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBsI3aHHBIX ¢ Oy;ymiei
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.




Ta6mmma 4 — ConepxaHue pa3faesioB U TeM JIEKIIMOHHOTO UK

Howmep
paszneina

Ha3Banue u copepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUN

1

Paznea 1. [lousaTue « AckyccTBEeHHBbIH HHTELIEKTY». Q0JaCTh NPHUMEHEHM I
TeXHOJIOTHIl HCKYCCTBEHHOI0 HHTEJJIeKTA.

Tema 1.1. OcHosbl uckyccmeenno2o unmeniekma. Victopus pa3BUTHS
TEXHOJIOTHI NCKYCCTBEHHOTO MHTEJUIeKTa. HanmpaBieHus pa3BUTHS UCKYCCTBEHHOTO
unTesekTa. KimroueBble 0COOEHHOCTH €CTECTBEHHOro nHTeIeKTa. CBoiicTBa
crnabopopManTn30BaHHbIX 337a4. DMIUPHUECKUI TecT ThIOpUHTa I OLIEHKU
HCKYCCTBEHHOT'O MHTEJICKTA.

Tema 1.2. HumennexmyanvHbvle uHghopmayuouHvle
cucmemvl. VHTENNneKTyallbHble HUHPOPMAIIMOHHBIE CUCTEMbI KaK YHUBEPCAIBLHOE
CpPEACTBO pEIIeHUs IIUPOKOTO Kpyra 3a/1a4, s KOTOPBIX HET CTaHAAPTHHIX, 3apaHee
M3BECTHBIX METOJI0B pemieHus. Kiiacc MHTemIeKTyaabHbIX 3a7a4. AJITOPUTMBI Kak
dbopManm3anus 3HaHuN 00 00padoTke nanHbIX. OOpaboTKa JaHHBIX U 00paboTKa
3HAHUU.

Pazpnen 2. [lonsitue «MamuHHoe 00yuyeHue». MamnHHoe o0yueHue u
HUCKYCCTBEHHbII MHTE/IEKT.

Tema 2.1. MawunHnoe obyyeHue Kak 0OHO U3 HANPAGIeHUll UCKYCCMBEHHO20
unmeniekma. IloHATHE «MamMHHOE 00y4YeHUEy. DAKTOPHI, BIUSIIOMINE HA
3¢ (HEeKTUBHOCTH MAIIMHHOTO OOYYEHHUS: IaHHbIE, TPU3HAKU, MOJIEIH aITOPUTMOB.
Tpu Buna mamuaHOTO 00y4eHus1. DopmaibHas OCTAHOBKA 33141 MAIIMHHOTO
o0y4eHusl.

Tema 2.2. Obyuenue ¢ yuumenem. OCHOBHBIC pemiaeMbie 3amaqn. O0mactu
npumenenus. [Iporao3upoBanrie Ha OCHOBE 0O0yUeHHs C yUUTeleM. 3agada
KJ1accu()UKALMK - PaCIO3HABAaHNE METOK KJIACCOB. 3ajiaya perpeccuu - mpeacKa3zaHue
3HAYEHUM HEMPEPHIBHOM 11€71€BOM MEPEMEHHOM.

Tema 2.3. Obyuenue de3 yyumens. OCHOBHBIC penraeMble 3aaaun. O0nactu
npuMeHeHus. OOHapyKeHUE CKPBITHIX CTPYKTYP MPU MOMOIIH 00ydeHHsI 0€3 yUnuTesl.
BrrsiBiieHue moArpymin mpyu NOMOIIH Kinactepusanun. CHUKEHUE pa3MEPHOCTH /IS
«C)KaTHS TaHHBIX». BhIABIEHUE acCOIMATHBHBIX CBSI3EH.

Tema 2.4. Obyuenue c nookpennenuem. OCHOBHBIE pemiaeMblie 3anauu. Obnactu
MpUMeHeHHUs. Perienrie MHTEpaKTUBHBIX 3a/1a4 HAa OCHOBE O0YUYEeHHUSI C
MOJIKPETUICHHEM;

Pa3gen 3. OcHoBHBIE ITaN bl MAIIMHHOTO 00y4YeHusi. Moeju MAaIIMHHOTO
o0yueHust

Tema 3.1. OcnosHble smansvt MAUWUHHO20 00YYeHUs, UX HA3HAYEeHUe U OCHOBHbIE
ocobennocmu. Mojenu MamtmHHOro 00y4enus. [IpenBapurensHas o0paboTka
JAHHBIX B CUCTEMaxX MalIuHHOTO 00y4yeHus. Jtan «O0yueHrue» B CUCTEMAX
MaluHHOTro o0yueHus. [IpuHimne! popMupoBaHUs TPEHUPOBOUYHOTO HAOOPa TaHHBIX.
Hcnonp3oBanue nmepekp&cTHoi nmpoBepku. [ umepmapamerpuyeckast ONTHMHU3AIIHS.
Dran olleHKH 00001maroIeil crtocOOHOCTH B CHUCTEMaX MAIIMHHOTO 00yYeHUSI.

Tema 3.2. Oyenxa kauecmsa mooeneti mawiunno2o ooyuenusi. OCHOBHBIC
METPHUKHU OLIEHKHU KauecTBa paboThl kiaccudukaropa. OueHka npu MHOTOKJIACCOBOM
kiaccudukanuu. O1eHKa KauecTBa MoJIee perpeccum.

Tema 3.3. Ocobennocmu 6b160pa u cunepnapamempuiecKol. OnMUMU3ayuU
MoOeneu mawunno2o o6yuenus. OcoOEHHOCTH BbIOOpA ONTUMAIBHONU MOJIEH
MamuHHOro o0yuyenus. [Ipobiema nepeoOyuenus u Henoodyuenus. Tunosas
3aBHCUMOCTB MEX/IY CJIOKHOCTHIO MOJIETH MAallIMHHOTO O0yUYeHHsI U OLIEHKOM e€
s dexTuBHOCTH. THIIOBAs 3aBUCUMOCTb OLIEHKU AP PEKTUBHOCTH MOJIesIeH
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MAaIIMHHOTO O0YUYEHHS OT pa3Mepa 0Oydaromiel mocae10BaTeIbHOCTH.

4 Pa3nen 4. Peanu3anus aaropuTMoB MalImHHOTo 00y4yenust Ha Python.
Moayau NumPy, Pandas, MatPlotLib, Scikit-Learn

Tema 4.1. Ilpoepammuas peanuzayus mooeneu maulunno2o ooyuenus. CTpoeHHE
u ¢yHKIMU Onosiornueckoro Heipona. Peanu3zanus kinacca Perceptron u anroputma
oOydeHnus nepcentpona Ha Python. Peanuzanus Mmoieny alanTHBHOTO JIMHEHHOTO
ueiipona (ADALINE). Tpenuposka ADALINE meromamu makeTHOro u
CTOXaCTHYECKOTO TPAIMCHTHOTO cirycka. J[nHamMmudeckoe oOydeHue.

Tema 4.2. Ocnosnuvle bubauomexu mawurnnoeo ooyuenus. Momymu NUMPy,
Pandas, MatPlotLib, Scikit-Learn.

Peanuzanus neprentpona Ha Python ¢ ucnone3oBanuem scikit-learn.
TpenupoBka nepcentpoHa.

Tema 4.3. Ocnosnuvle moodenu kraccuguxkayuu. MoJenab JIOTUCTHIECKON
perpeccun. TpeHUpOBKa JIOTHCTUYECKON perpeccuoHHoi Moaenu B scikit-learn.
Pemenue npoGiembl nepeoOydeHus Mpyu MOMOILHU peryspu3anui. MeToa omopHbIX
BekTopoB (SVM). Kiaccudukanus ¢ MaKCUMaIbHBIM 3a30POM H C MSTKAM 33a30pOM
Ha ocHoBe SVM. Pemenne HenMHEHHBIX 3a/1a4 SAEpHBIM MeTogoM SVM. Monenu
MalIMHHOTO 00yYEHHUS Ha OCHOBE JIepeBheB penieHui. OObsICHEHHE PE3yJIbTaTOB
o0yuenust. Cirydaituplii sec. Mojieb MalimHHOTO 00y4YeHus Ha OCHOBE K Omkaiiimx
coceneil. HauBnblil baiiecoBckuil knaccudukarop. . Komnosunuu anroputMon
MalMHHOTro 00y4deHus (ancambieBoe oOyuenue). Komurer 601bIMHCTBA, OSTTHHT,
OYyCTHHT, CTCKKHHT.

5 Pa3pnen 5. Ilpeno0padoTka JaHHBIX B CHCTEMAaX MAIIMHHOIO 00y4eHHUsl.

Tema 5.1. Texnuxu npedobpabomkuy. Perienue npo0iieMbl MPOMyIEHHbBIX
naHHbIX. O6paboTKa KaTeropuaibHBIX TaHHBIX. Pa30nBKa HabOpa TaHHBIX HA
TPEHHUPOBOYHOE U TECTOBOE IMOJIMHOKECTBA. [IpuBeeHre MPU3HAKOB K OJMHAKOBOM
mikane. OToéop coaepxkarenbHbIX Tpu3HaKoB. OnpeaeneHne BaXKHOCTH MPU3HAKOB.

Tema 5.2. Cocamue oannvlx. CHUKEHUE Pa3MEPHOCTH 0€3 YUUTENsI Ha OCHOBE
aHaJIM3a IJ1aBHBIX KOMIOHEHT. C)kaThe JaHHBIX C YUUTENIEM IyTeM JIMHEHHOTro
JTMCKPUMUHAHTHOTO aHaN3a. SIIepHbIi METO ] aHAIN3a TJIaBHBIX KOMIIOHEHT ISt
HEJIMHEHHBIX 0TOOPaKECHUH.

6. Pa3pnen 6. [IppumeneHue KOHBeHepoOB /I ONITUMHU3ALUM TOTOKOB ONepanuii.
HacTtpoiika ManiuHHO-00y4aeMbIX Mo/ieJieil MeTO/I0OM CeTOYHOI0 NMOUCKA.

Tema 6.1. Onmumusayus u HacmMpouKa mooeneu MAuUHHO20
obyuenus. OnNTUMU3ALMS TOTOKOB ONEpalii Py NOMOIIH KOHBeWepoB. ToHKas
HacTpoHKa MoJiesiell METOJIOM CETOYHOTO MOMCKA.

Tema 6.2. Pewenue npuxnaousix 3aoay. [Iporno3upoBanre 3HaYCHUMA
HeNpepbIBHOH 11eJIeBON IEPEMEHHOM Ha OCHOBE PErpecCMOHHOro aHanu3a. Pabora ¢
HEMapKUPOBAaHHBIMU JIAHHBIMHU - KIIACTEPHBINA aHalu3. TpeHNPOBKa HCKYCCTBEHHBIX
HEHPOHHBIX ceTel Il pacrio3HaBaHUs n300pakeHH. OCHOBHBIE TEHICHIIUN
Pa3BUTHSI TEXHOJIOTUI MallTMHHOTO 00yYeHUS

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEIEHBI B TAOIHUIIE 5.

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




TeMmbl MpakTUYECKUX
3aHATHI

Dopmsbl
MPAKTUYECKUX
3aHATUN

TpynoeMKOCTb,
(uac)

N3 Hux
IIPaKTUYECKOU
MOATOTOBKH,
("ac)

No
paznena
JAUCIIUIT

JIAHEI

Cemectp 7

Knacc uHTeIIeK Ty alTbHBIX
3anad. O6paboTKa TaHHBIX U
00paboTKa 3HAHMI.
ANTOpUTMBI KaK
dbopmanuzanus 3HaHHK 00
00paboTKe TaHHBIX.

rpynmnoBas

OOyueHue ¢ yuuTeNeM.
OcHoOBHBIE pelLIacMble
3aga4u. 3ajgada
KJaccudukanuu. 3agada
pEerpeccui.

rpynmnoBas

[TpenBaputensHas o6paboTka
JIAHHBIX B CHCTEMax
MAIIMHHOIO O0yUYEHHUSI.

IpyIIoBas

Peanuzanus nepuentpoHa Ha
Python ¢ ucrosib30BanreM
scikit-learn. TpeHupoBka
nepcenTpoHa.

AAanTUBHBIA JTUHENHBINA
ueiipon (ADALINE).

rpynmnoBas

Mojeinp TOrucTUYECKON
perpeccun. Pemenue
po0JieMbl iepeoOyUueHust
MIPU TTOMOIITH
peryiaspu3almi.

MeTo1 OITOPHBIX BEKTOPOB
(SVM). Perrenne
HEJIMHENHBIX 3a/1a4 SACPHBIM
MeTogoM SVM.

rpynmnoBas

Monean MammHHOTO
00y4eHHs Ha OCHOBE
JIEPEBBLEB PELICHHUIA.
CiyualiHbli j€ec.
Moneap MammHHOTO
00ydJeHust Ha ocHOBe K
OJIMKAMIINIX COCEIEH.
Hawusnebrii baitecoBckuii
KJIacCU(UKATOP.

IpyIIoBas

1,5

Bcero

17

8,5

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEICHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYIOEMKOCTh
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N3 Hux No
No HaMeHOBaHHE 1aGopaTopHBIX paGoT TpynoeMKocTb, | MpakKTUYECKON | pa3aena
1/ (gac) MOJATOTOBKH, | JUCIIHII
(dac) JIMHBI
Cemectp 7
1| PaspaboTka Mojaenu JTUHEHHOTO 1
agantuBHoro Heripona (ADALINE) na 2 1
OCHOBE 0a30BOI0 KJlacca IMepcenTpoHa
2 | Knaccudukanus Ha OCHOBE MEPCENTPOHHOM 2
MOJIEJIH C MCIIOJIb30BaHMEM OMOIIMOTEKHA 2 1
Scikit-learn
3 | Kiaccudukanms Ha ocHOBE MOIeIH 3
JIOTUCTHYECKON perpeccuu ¢ 2 1
ucronb3oBanreM oubnrorexu Scikit-learn
4 | Knaccudukanus METoa0M ONOPHBIX 4
BEKTOPOB C UCIOJIb30BaHUEM OMOJIIMOTEKH 2 1
Scikit-learn
5| Kiaccudukanus JMHEHHO pa3aeIuMbIX 5
00BEKTOB (TpH MPHU3HAKA, YETHIPE KJlacca) ¢ 2 1
ucronp3oBanreM oubnrorexu Scikit-learn
6 | Knaccudukanus TuHEHHO HEpa3aeIMMbIX 6
00BEKTOB C UCIIOJIB30BAHUEM OMOIMOTEKHA 3 15
Scikit-learn
7 | Pemenune 3amauyu JUarHOCTHUKHU 3-6
HEUCIPABHOCTEH MOAINITHUKOB KAYCHHMS 110 4 5
pe3yybTataM BUOPAIMOHHBIX
HCCJICTOBAaHUM.
Bcero 17 8,5

4.5. BrinonHeHne KypcoBOTo NpoeKTa/ KypcoBoil paboThl

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIIXCs
Bunasl camoctosTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.
Tabauna 7 — Buzabl camocTosTenbHONU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHOI paboTh
qac qac
1 2 3
N3ydeHue TeopeTHuecKkoro MmaTepuania
10 10
qucturinHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
IToaroToBka K TEKyIeMy KOHTPOJIIO 7 7
ycneBaemoctu (TKYVY)
Jomamnee 3amganne (/13)
KontposbHble pabotsl 3a04HuKoB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 4 4
arrectanuu (I1A)
Bcero: 21 21
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5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHOU PaboThl 00yUarOMKXCs [0 JUCHUIUTMHE (MOJTYJIIIO)

yLIe6HO'MCTOI[I/ILICCKI/Ie MaT€puajibl I CaMOCTOSATEILHOM pa60TbI o6yqa101unxc51 YKa3aHbl B

IL.11. pa3aenoB 6-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUI MpHUBEEH B TadIuUIe 8.

Tabmuua 8— IlepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

Mudp/
URL anpec

bubnuorpaduueckas cchlika

Kommuectso

SK3EMILTSPOB B
OuoIMoTexe

(kpome
IEKTPOHHBIX

IK3EMIUISIPOB)

URL.: https://bhv.ru/wp-
content/uploads/wpallimport
[files/pdfki/view 2978 978-
601-11-0034-2.pdf (mara
obpamenus: 14.05.2026),
Pescum oocmyna:

Pamka, C. MamunHoe o0y4enue ¢ PyTorch u
Scikit-Learn: IIep. ¢ aura. / C. Parka, 1O. Jlro, B.
Mupmpxanunu. — Actana: @onuanrt, 2024. — 688 c.

€c80000HbIL

URL: Pamka Cebacrbsin, Mupukammm Baxua. Python u
https://search.rsl.ru/ru/record | mammmmoe 06yuenne: MaIMHEOE U FITyGOKOE
/01010476613 (nata

oOpamenus: 14.05.2026),
Peocum oocmyna: ons
A6MOPU308AHHBIX
nonvzosamenet

o0ydeHwue ¢ ucronb3oBanuem Python, scikit-learn u
TensorFlow 2, 3-e uzn. Iep. ¢ aurn. — CII6.:
«Jlnanextuxay, 2020. — 848 c.

URL.: https://vk.com/wall-
26611081 8910 (mara
obpamenus: 14.05.2026),
Peoicum oocmyna:

Ilnac Bangep JIxeiik. Python ans cmoxxHbIX 331a4:
HayKa O JaHHBIX. 2-€ MeXJIyHap. 3. — AcTaHa:
«Cropunt byk», 2024. — 592 c.

€80000mbIL

URL: Kepon Opensben. [Ipuxinagnoe MammHHOE
https://search.rsl.ru/ru/record | oGyuenne ¢ momompso Scikit-Learn, Keras u
/01010476606 (nata

obpamenus: 14.05.2026),
Pesicum oocmyna: ons

TensorFlow: koHLeNIMK, HHCTPYMEHTBI H TEXHHKU
JUTSL CO3JIaHMSI MHTEIJIEKTYaIbHBIX CUCTEM, 2-€ U3]1.:
Ilep. ¢ anrn.— CII6.: OO0 «/Inanextukax», 2020.—

A6MOPU30BAHHBIX
nonv3oeamereil 1040 c.
URL.: pocus k. [Ipuknagnoe mammHHOE 00yICHUE U

https://codelibs.ru/prikladnoe

-mashinnoe-obuchenie-i-
iskusstvennyj-intellekt-dlya-
inzhenerov/ (mata
obpamenus: 14.05.2026),
Peoscum oocmyna:
C60000HbI

WCKYCCTBEHHBIW MHTEIJICKT JJIs1 HHXEHEpOB: [lep. ¢
aHni. — Acrana: AJIMCT, 2024. — 432 c.

URL:
https://coderbooksir.site/vve
denie_v_mashinnoe_obuche
nie_s_pomoshchyu python
myuller 2017/ (naTa

Angpeac MrwJuiep, Capa I'Buno. Beenenue B
MalMHHOe 00y4YeHue ¢ moMoIb python.
PyKkoBOJCTBO /U1 CHIEIIMATIMCTOB TI0 padoTe ¢
nmanaeiMu. — M.: U1 «I'eBuccran, 2017. — 393 c.
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https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://search.rsl.ru/ru/record/01010476613
https://search.rsl.ru/ru/record/01010476613
https://vk.com/wall-26611081_8910
https://vk.com/wall-26611081_8910
https://search.rsl.ru/ru/record/01010476606
https://search.rsl.ru/ru/record/01010476606
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/

obpammenus: 14.05.2026),
Peoicum oocmyna:
c60600HbI

URL: https://vk.com/wall-
26611081 8167 (mara
obpamenus: 14.05.2026),
Peacum oocmyna:
¢c80000HII

W1

Jua6on Kpuc. MammaHOE 00y4eHne C
ucnoas3zoBanreM Python. Coopnuk penientos: [lep.
¢ aari. — CI16.: BXB-IlerepOypr, 2019. — 384 c.:

URL:
https://progabook.ru/iskusstv
ennyj-intellekt-s-primerami/
(mata oOparmeHus:
14.05.2026), Pesicum
docmyna. c60000HbIl

Jaxomm Ilpatuk. MckycCTBEHHBIN UHTEIUIEKT €
npumepamu Ha Python.: Ilep. ¢ anra. - CII6.: OO0
"Inamektuka", 2019. — 448 c.

URL: https://vk.com/wall-
78467318 1002 (narta
obpamenus: 14.05.2026),
Peacum oocmyna:

HocTtoaut A. B. OCHOBBI HCKYCCTBEHHOTO
WHTEJUIeKTa B puMepax Ha Python. Camoyuurens. —
2-¢ u3f., nepepad. u jom. — CI16.: BXB-IletepOypr,

. 2024. — 448 c.
¢c680000HbII
7. IlepeyeHb IMEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MH(pOpPMaALIUOHHO-

TGHCKOMMYHI/IKaHHOHHOﬁ CCTn ((I/IHTepHeT», HCO6XOI[I/IMLIX A OCBOCHHUA AMCLHIIIIMHBI

npuBezeH B Tabnuue 9.
Tabmuuma 9 -

[lepeueHb SNEKTPOHHBIX 00pa30BATENBHBIX PECYpcoB HHGOPMAIMOHHO-

TEJEKOMMYHUKAMOHHOU cetu «HTepHEeT»

URL anpec

HanmenoBanue

https://pro.quap.ru/

DJIEMEHTHI 3JIEKTPOHHOTO Kypca MO0 JUCHHUTIINHE Pa3MEeIEeHbI
BHYTpu DUOC I'VAII «MHTerpupoBanHas cpesia 00yueHus»

https://proproprogs.ru/ml

Caiit «MammuHHOe 00y4YeHHE»

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

CTpaHuIIa

[TpodeccronanbHbIN MHOOPMAIIMOHHO-aHATUTHYECKHH
pecypc, MOCBSIIEHHBIN MallUHHOMY OOy4€HHIO,
pacrio3HaBaHHUIO 00pPa30B U MHTEIUIEKTYaIbHOMY aHAJIHU3Y
JTAHHBIX

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

CnpaBounuk 1o Python mams Data Science ot JIkeiika
Banpepllnaca:

http://archive.ics.uci.edu

PenosuTtopuit mammuHoro odyuyenust Kanudopuuiickoro
yHuBepcutera B MpBaiine

http://python.org

OdunmanpHbiii callT s3pika Python

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

JHuctpudytus Python, npenHasnadeHHbIi 115
KpyHOMAacIITaOHOW 00pabOTKU JaHHBIX, TPOTHO3HON
AQHAJUTUKY U HAYYHBIX BeIYMCIeHUH Anaconda

https://github.com/1377877404/
CWRU

Hab6op nanHbIX 10 BUOPAIIMOHHBIM HCCIIETOBAHHSIM
MOJIIUITHUKOB Ka4eHUs MOKHO 3arpy3uTh ¢ canrta LlenTpa
JIAHHBIX 0 noAmunHuKax ynusepcutera Keiic Bectepn
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https://vk.com/wall-26611081_8167
https://vk.com/wall-26611081_8167
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://vk.com/wall-78467318_1002
https://vk.com/wall-78467318_1002
https://pro.guap.ru/
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://github.com/1377877404/CWRU
https://github.com/1377877404/CWRU

AIbTEPHATHBHBIE CCBUIKH A1 Peseps (Case Western Reserve University (CWRU) Bearing
CKayMBaHUA JAaHHBIX: Data Center)

https://github.com/AiChiXiaoXiongBi

ngGan/CWRU-dataset

https://github.com/s-whynot/CWRU-

dataset

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. Ilepeuenp mnporpaMMHOrO OOECHEUEeHHs], MCIONb3YEMOr0 IMPH OCYIIECTBICHUU

00pa3oBaTeNILHOTO MpoIecca MO JUCIUILIHHE.

[lepeuenp UCHOIB3yEMOr0 MPOrPAMMHOT0 O0ecrieueHus mpeacranieH B Tadbnuue 10.

Tabmuna 10— [lepeueHr mporpaMMHOT0 00€CIICUCHHUS

Ne i/t

Haumenosanue

1

DnektpoHHas nH(opmarmoHHo-o0pa3oBaTenbHas cpena ['Y AIl «MaTerpupoBanHas
cpena ooyuenus» (https:/pro.guap.ru/) paspadborana corpynaukamu 'Y AIT (BBeacHa B
skcrutyararuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs Moayieit u
uX (QYHKIHMOHATbHOEC HA3HAYCHUE U3JI0XKEHBI 110 cCchUIke https://quap.ru/it/system/iso

2 OdunmanbHbIi caliT 00pa3oBaTeNbHON oprann3anuu B cetd « THTepHeT
(https://quap.ru/), paspaboran corpyanukamu ['YAII (BBeeH B 3KCIUTyaTaIHIO
IMpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (norosop I'YAIIL, undopmariius o JUIEH3UH IPEACTABICHA 10
cebuike https://guap.ru/it/system/iso/po)

4 Anaconda3-2025.12-2-Windows-x86 64 (ruyenszuu GPL/LGPL/MPL)

5 Python 3.13.9 64-bit  (ruyenszuu GPL/LGPL/MPL)

6 Spyder 6.1.0 (ruyensuu GPL/LGPL/MPL)

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIb3YEMBIX pu

OCYHICCTBJIICHUU O6p330BaTeJ'ILHOFO mnmponecca no JMCHUIIINHE

[lepeuenp uCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBIEH B

Tabimue 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

No /1t

HaunmenoBanue

1

OnexTpoHHbIN Karanor oubmmoreku I'Y AIl ¢ qoctymom k 6a3e MOITHOTEKCTOBBIX
uznanmii (https:/lib.guap.ru.), mrocTyn yepe3 TUUHBINA KAOMHET YUTATENs OUOINOTEKH
I'YAII

2 Hayunas anexrponnas oubnnorexa «eLIBRARY» (https://elibrary.ru/), noctyn yepes
TUYHBIN KabuHeT yntarens oubnuorexu ['YAIL a taxke no IP -agpecam ['Y AII

3 3BbC «Jlanpy (https://e.lanbook.com/), noctyn yepes TMYHBIH KaOMHET YUTATEIS
oubmmotexu I'Y Al a Taxxe no IP -agpecam 'Y AII

4 3BC Znanium (https://znanium.ru/), noctyn 4epes TMYHBI KAOMHET YUTATEIS
oubmmotexu I'Y Al a Taxxe no IP -agpecam 'Y AII

5 Ownnaiin-kaura «CrpaBoYHUK 10 HayKe O JaHHbBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.htmi

6 JlataceTsl 110 MATMHHOMY O0YYEHHUIO

http://archive.ics.uci.edu/ml/datasets.php
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https://github.com/AiChiXiaoXiongBingGan/CWRU-dataset
https://github.com/AiChiXiaoXiongBingGan/CWRU-dataset
https://github.com/s-whynot/CWRU-dataset
https://github.com/s-whynot/CWRU-dataset
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTNHE, TPeCTaBiIcH B Tabiuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | MynapTuMenuiiHas JEKIMOHHAS ay IUTOPUS: 21-21 (yn. bonpias

Crnenuanu3upoBaHHas MeOelb; TEXHUYECKHUE CPEACTBA Mopckasi, 1.67, 1uT. A)

o0ydeHus1, CITy>Kallue s IPeICTaBICHUs yIeOHOU
nH(popManuu OOJIBIION ayTuTOpHUn; HAOOP
JEeMOHCTPAMOHHOTO 000opyaoBanus (MHTepakTHBHBIHI
MYJIbTUCEHCOPHBIN AUCIUICH Ha MepEeKaTHOM CTOMKE
FocusTouch Jluaronans 70" — 1 mr., [I9BM — 1 mr.);
ObecrieyeH TOCTYH B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBarenbuyto cpeny ['YAII o nmokanpHON
BBIYMCIIMTEIILHON CETH WK ToYKe goctyna WiFi.

2 | Jlaboparopusi KOMITBIOTEPHOTO MOJCITUPOBAHUS 31-04 (yn. bonbras
— CHenuanu3upoBaHHas MeOeb; Mopckasi, 1.67, muT. A)
— TEXHWYECKHE CpeIcTBa  OOyYCHHs, CIOyXKalme U
npenacraBieHust yueOHoi wundopmanuu; [IOBM - Jlucreit
unTepakTuBHbld HTC- 1 m.

Jlaboparopunoe ob6opynosanue: [I9BM — «Mecto pabouee
aBTOMATHU3UPOBaHHOE» — 18 mIT.

ObecrieyeH TOCTYH B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBarenbHyto cpeny ['YAII o mokanpHON
BBIYMCIIMTEIILHON CETH WK To4Ke goctyna WiFi.

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTeCTAINH
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS TPOMEKYTOYHONH aTTeCTAIluU
oOydaromuxcs Mo AUCHUIUINHE IPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl POBEACHHUSI POMEKYTOTHON aTTeCTaIlUN

Buj npoMeXyTO4YHOI aTTecTanuu [lepedyeHb OLIEHOYHBIX CPEJICTB
Crircok BONPOCOB K SK3aMEHY;
DK3aMeH
TecTsl.

[Ipumeuanne: *sx3aMeHaIOHHBIE OMIIETHl (POPMHUPYIOTCSI HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIUIIb! 15.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYyYalONIMMHCS TPUMEHSETCS S-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOXIYJLHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OrreHKa KOMITETEHITUHN

XapakTepucTuka c(hopMHUPOBaHHBIX KOMIIETEHIIMIHA

5-0aiubHas mKana
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Or11eHKa KOMITETEHITUH

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0ayubHas mKana P p (opmpo

OO0yuaromuiics:

— r1y0OOKO M BCECTOPOHHE YCBOUJI MPOTPAMMHBIN MaTepHra,

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEPATYPHI,
COTIINYHOY TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHHS C MPAKTHYCCKOU
«3aUTEHO» NeSTEILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— CBOOOJIHO BJIaJICET CHCTEMOM CITeIIMaTM3UPOBAHHBIX TTOHITHH.

— nipaBWIIbHO BBIMOIHMI OT 90% 10 100% TecTOBBIX 3aMaHuii .

OOyuarommiics:

— TBEPAO YCBOWJ IMPOrPAMMHBIN MaTepuall, TPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOLIO» — YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOW JeATEIbHOCTHIO
«3a4TEHO» HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— BJIAJICET CUCTEMOM CIEeIMAIU3UPOBAHHBIX TTOHITHIA.

— nMpaBWJIBbHO BeIMOJHUA OT 70% 10 89% TeCcTOBBIX 3aaHuil .

—06y11a101u1/1ﬁc51 YCBOUJI TOJIBKO OCHOBHOMH HpOI‘paMMHHﬁ MaTcpHral,
0 CYHICCTBY H3JIaracTt €ro, ONnupasCb Ha 3HAHHUA TOJIBKO OCHOBHOM

JUTEPaTYpPhL;
— JIOIYCKaeT HeCYIIECTBEHHbIE OLIMOKN U HETOYHOCTH;
«yIOBJICTBOPUTENIGHO» | — UCIBITHIBACT 3aTPy/IHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUI
«3aUTEHOY HaIpaBJICHUS;

— c1ab0 apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— 3aTpyAHSETCS B OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUN;

— YaCTHYHO BJIAJICET CUCTEMOM CIIeIIMATM3UPOBAHHBIX MTOHITHH.
— MPaBHJIBHO BRINOJHUA OT 51% 10 69% TecTOBBIX 3aaHuil .

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;
— JIOTyCKaeT  CYNIECTBEHHblE  OIIMOKM W  HETOYHOCTH  IpHU
«HEY/IOBIIETBOPUTEILHOY» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPaBICHUH;
«HE 32UTCHO» — HCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IIPUMEHEHNUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,;
— He (OpMYJIMPYET BBIBOAOB M 0000IICHUH.
— NPaBUJILHO BBINOJIHUI MeHee 51% TecTOBbIX 3aaHuil .

10.3. TunoBble KOHTPOJILHBIE 33/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsl mist sx3aMmena npeacTaBieHsl B Tadauie 15.

Tab6nuia 15 — Borpocs! fy1st 9x3aMeHa

Kon

No /it [Tepeuenb BOTPOCOB AJIsI IK3aMEHA
WHIUKATOpa

1. Haiire ompenenenue mnoHsTuio «lMckyccrBenHbit untemiekt. Iloscaurte | OITK-2.J1.1
TepMuHbl  «CimaOblii  MCKYCCTBEHHBIH  WHTEIUIEKT» W «CHUIIBHBINA
VCKYCCTBEHHBIN WHTEIIEKT. Ilepeuncnure 0COOEHHOCTH
cnabodopmMann30BaHHBIX 3a7ad Kak OCHOBHOW 00JIacTH TPUMEHEHUs
TEXHOJIOTMIl HCKYCCTBEHHOro HHTeIiekTa. [lpuBeaute npuMepsl TakuxX
3a/ay.

2. Tlo xakoMy NpHU3HAKy MOXKHO BBLIEIMTH MHTEJUIEKTyaJbHBIE 33/1a4M CpeIu
apyrux 3amad  oOpabotku  uHpopmaumu?  I[lpuBeaure  mpumepsl
MHTEJJIEKTYyaJIbHBIX 3a71a4. [losicHuTe, YTO Ha3bIBalOT MHTEUIEKTYAIbHBIMU
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I/IHq)OpMaI_II/IOHHBIMI/I TCXHOJIOTUAMMU.

. Jlaitte ompenenenune mnonsaTHIO «MammHHOEe OoOyueHue». C 4yeM CBSI3aHO

CBOWCTBO 00yueHHs B Takux Mojaeisx? llepeuncianre oCHOBHBIE (aKTOPHI,
BIMSIOIME Ha 3()QPEKTUBHOCTh MCIOJIb30BaHUA METOJOB MAIIMHHOIO
00y4deHus, ¥ 1aliTe UM KPaTKyIO XapaKTEPUCTHUKY.

[TpuBeauTe KnacCUPUKALMIO CUCTEM MAIIMHHOIO OOy4YeHHs MO 00BEMY H
TUIy KOHTPOJS BO BpeMsi OOy4YeHHs, B 3aBUCHMOCTH OT CHOCOOHOCTH
o0yyaTbCs Ha OCHOBE ITOTOKA BXOASILIMX AAHHBIX, I10 CIIOCOOY 0000IIEeHUs
3HaHuM. [laliTe KpaTKyr0 XapakTepUCTUKY IIEPEYUCICHHBIM KJlaccaM
CUCTEM.

. Ilosicautre ocobeHHOCTH OOy4YeHHsI C YYHMTENIeM KakK BHJAA MAIIWHHOTO

oOyuenus. IlpuBeauTe NOCTAaHOBKY 3alaud OOy4YEHHUS C YYHUTEIEM.
[lepeunciure TUMBI 33724 OOYYEHHS C YUUTENIEM, B 3aBUCHUMOCTH OT BHJIa
MHOKECTBA  JIOMYCTUMBIX  OTBeTOB. [losicHuTe, 4YTO  Ha3bIBaeTCs
MIPU3HAKOBBIM OMMCAHUEM OOBEKTA U3 MHOXKECTBA MCCIIETyEMBIX OOBEKTOB.
Kakwue TuIibl Npu3HaKoB CYIIECTBYIOT?

10.

11.

12.

. Hepe‘{I/ICHI/ITC OCHOBHBIC 3TaIlbl PCHICHUA 3ada4v MAlIWHHOI'O O6y‘~IeHI/I$[ C

YUUTCIICM. ITosicaute COACPIKAHUC KAXKIOI'0O oTaIla.

. Tlosicautre ocoOeHHOCTH O0OydeHHs Oe3 yd4uTens KaK BHJa MAIIWHHOTO

oOyuenus. Ilepeunciute Hanbosiee XxapakTepHble 00JIACTH HCIOJIb30BAHUS
oOyuenwust 6e3 yuurens. Kakue THIBI 3a7ja4 pemaroTcsi METo1aMu 00ydeHust
6e3 yuurena? JlaiiTe KpaTKyr0 XapaKTEpPUCTHKY ITUM 3ajjayaM.

. INosicuuTe 0coOCHHOCTH O6y‘-ICHI/I$I C NOAKPCINICHUCM KaK BHJAa MAIIMHHOI'O

oOyuenus. IlpuBeanuTe MOCTAHOBKY 3a7aud OOYYEHHUs C IOJKPEIJICHHUEM.
Onumure cxeMmy B3aUMOJEHCTBUS areHTa CO CpeJod MpH peaau3aluu
oOyueHust ¢ mnojkpemieHueM. [lepeuncnure XapakTepHble 001acTH
NPUMEHEHUS 00Y4YEeHHUs C TIOJIKPEIIICHUEM.

. IlosicuuTe 0cOOEHHOCTH OLCHKHM Ka4YCCTBa pa6OTLI KJ'IaCCI/I(I)I/IKaTOpa. Hoquy

kodpduureHT  omMOOYHBIX  KiIaccM(PUKAUMi W NPaBHIBHOCTH
KJaccu(uKauyu He Bcerga SBIAIOTC d()(EKTHBHBIMU  IOKa3aTeNsIMU
kKauecTBa Kinaccuuxanuu? UYUrto Takoe warpuma HertouHocTe? Kax
OTNpENeNUTh TOYHOCTh M MOJHOTY KiIacCU(UKAIMM C HCHOJIb30BAHUEM
MaTpuilel  HetouHocted?  Kakme  ocobeHHocTm — KJiaccudukaTopa
XapaKTepU3yIOT TOYHOCTh U MOJIHOTA?

Kak  BBIIIAAAT  TUNOBBIE  3aBUCMMOCTH  TOYHOCTH  OT  IIOJIHOTBI
KJIacCU(UKALMK, a TaKKe TOYHOCTH M MOJHOTHI OT IOpOora MNPUHATHS
pemenus? [losicHuTe Takoe moBeaeHUE AAHHBIX 3aBUcuMocTel. [loscHure,
4TO Takoe «wmepa F1», kak oHa ompeneseTcs U AJIs 4ero UCIOoJIb3yeTcs.
[TosicHuTe, Kak UCTONb3yeTCs KpruBas paboueil XapaKTepuUCTUKU MPUEMHUKA
(ROC) nns ounenku kadectBa paboThl kiaccudukartopa. Ilpusenure
XapakTepHbId BUA JAaHHOW KpuBOM. Kak BBIISIIMT KpuBas paboueit
XapaKTepUCTUKU MPUEMHMKA NIPU YUCTO clydailHOM kiaccuduxanuu? Jlns
KakMX Lenei OOBIYHO HCHOJb3YeTCsl HW3MEpEeHue IUIOUIaau IOJ KPUBOIi
paboueii xapaktepuctuku npuémuuka (AUC)?

[Tosicuute, Kak CTpOMTCA MaTpulla HETOYHOCTEW IPU MHOIOKJIACCOBOM
kiaccuukanuu. Kak MOXXHO OLEHUTh TOYHOCTb U MOJHOTY AJI Ka)J10To
Kjlacca, a TakKXKe pe3yJbTUPYIOLIME 3HAUY€HUs TOYHOCTH U IOJHOTHI
KJIacCU(pUKaIUU.

13 TMosicauTe OCOOEHHOCTH OIICHKM KadecTBa paboThl Mojesei perpeccuu. B

KaKUX Cily4asx OTHIalT IpeanodreHue kputeputo kadectBa RMSE, a B
KaKHuX ciydasx kputeputo MAE?

14. B 4ém cocrouT CBOMCTBO 0000IIaroIIeil CIIOCOOHOCTH MOEIN MAIIHHHOTO

OIK-2.]1.6
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15.

16.

17.

oOyuenusi. Kakue npuEMbI HCIONB3YIOTCS UIS  TEOPETHYECKOM U
SMITUPUYECKON OLIEHKH o0oO0aronei CIIOCOOHOCTH: OLIEHKA
MaTeMaTHYECKOr0 OXHIAHUSA CPEIHHMX IIOTEPh, OIIEHKA BEPOSTHOCTH
nepeoOydyeHHs, OIEHKa Ha OTIOXeHHbIX manHbeix (hold-out), omenka
CKOJIB3SIIIETr0 KOHTpoJs (Cross-validation).

HasoBure OCHOBHBIE TPHYMHBI ~ BO3HUKHOBCHHUS  IE€PEOOYUYCHHS |
HE000yUYCHHS B MOJIENISAX MAIIUHHOTO 00ydeHus. Ilepednciure 0OCHOBHBIE
Cr1oco0bl MUHUMH3AIMH T1EPE00YUCHHUSI.

[TosicHUTE TIOHATHS CMEHICHHUSA, TUCIIEPCHH W HEYCTPAHUMOM MOTPEIIHOCTH
KaK TpPEX COCTABJIAIOIIMX OIMMOKK OOOOIICHNST MOJENeil MaIlInHHOTO
00y4eHusl.

[TosichuTe xapakTep M3MEHEHHs OIEHOK 3()(MEKTUBHOCTH  MOJEIei
MAIMHHOTO 00YYCHHUS IPU BO3PACTAHUH HUX CIOKHOCTH (Kpueble nposepKi,
validation curve) u pasmepa oOyuarorieii BBIOOPKH (Kpuevie 0OyueHus.,
learning curve).

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

[lepcentpon Pozenbnarra. CTpykTypHass cxemMa M NPaBUIO OOy4YEHHUS
IIEepPCENTPOHA.

Mopnens anantuBHOro juHerHoro HeilpoHa. OOyuenue ADALINE mnpu
MOMOIIM METOJA TPAJUECHTHOTO CIycKa. [lakeTHBIi M CTOXaCTUYECKUU
TPaIUCHTHBIN CITYCK.

Mogenp soructuyeckoit perpeccun. [lokaxure, 4TO BBIXOJ CUTMOUIATIBHON
(GYHKIIUM MOXKHO HMHTEPHPETUPOBATH KAaK BEPOATHOCTh MPUHAMICHKHOCTH
OTJIENBHO B3STOro o0pasia nepBoMy KJ1accy.

OOyyenne MoJAENM JIOTUCTUYECKOW perpeccud. PemieHune mpobiemsl

nepeoOydeHusl IpU MOMOILHU peryisgpu3auuu. L2-perynspusanus

Meton omopubix BekTOopoB. Kitaccupukamus ¢ MATKAM 3a30pOM IS

o0ecrieyeHnss CXOJUMOCTH ONTHUMH3AIMH TIPH JOMYCTUMOCTH OIIUOOYHON

KJIacCU(PpUKaIIHH.

Pemenue HenuHEHHBIX 3a7a4 NpU MOMOLIM METOAA ONOPHBIX BEKTOPOB.

JoGaBnenne k  HaOopy  JaHHBIX  JOMOJHUTEIBHBIX  MPHU3HAKOB.

Hcnonp3oBanue npusHakoB Onu3octu. RBF-gyHknus xak pyHkums nogoous.

l'unepnapaMerprueckas ONTUMHU3ALMS MOJENEH MAIIMHHOTO OOydYeHHs.

Hcnonp3oBaHne  pemérdyaroro  Moucka Uil BeIOOpa  HAWJIyYILIUX

TUIIEpIapaMETPOB MOJECIIH.

Mogens Ha OCHOBE JepeBa NPUHATHS pemeHui. OCHOBHBIE 0COOEHHOCTH

mozenu. [loctpoeHue nepeBa pelieHU Ha OCHOBE MPUHIIMIIA HAMOOJBIIETO

npupocta uHbopmanuu. ['unepmapameTpsl, 0OecCIeYNBAIONINE MMOACTPOUKY

MOJIEIIN.

Mogens Ha ocHOBe ciydaiHoro Jyeca. OCOOEHHOCTH MOJENIH. AJTOPUTM

«BBIpALIUBAHMS CIy4YalHOTO Jieca. [ umepriapameTpsl, 00€CIeunBarOIINe

MOACTPOIKY MOJIENH.

Knaccudpukarop Ha ocHoBe k Ommkalmmx coceneid M €ro OCOOEHHOCTH.

['nneprnapaMeTpsl, oOecreyrBarOIIUe MOACTPOINKY MOJIEINH.

HauBHbiii OaiiecoBckuil kinaccudukatop. OCHOBHbIE OCOOEHHOCTH MOJAETH U

00acTH e€ MpUMEHEHUsI.

TK-1.]1.1

29.

30.

[Tpuémbl mpenBapuTeabHONH 00paOOTKM JAaHHBIX B MOJAESAX MALIMHHOTO
o0yuenusi. Pemenue mpoOieMbl ¢ HEAOCTAOIMIMMH JaHHBIMH, 00paOOTKa
KaTerOPUAIBHBIX (UMEHHbIX U HNOpPAOKOGbIX) HAHHBIX, BBIOOP 3HAYMMBIX
MPU3HAKOB (ucnonvzosanue L1 peayaapuzayuu, aneopumm
nOCNe0068amenbHo20 8blO0PA NPU3HAKOS, OUEHKA BANCHOCMU NPUSHAKOG C
NOMOWBIO CILYHAUHBIX 1€CO8).

BriiesieHne  MPU3HAKOB: CXKATHE JIAHHBIX € TIOMOUIBIO  TTOHFDKEHHSI

TK-1.]1.2
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31.

32.

33.

pa3MEpPHOCTH TMPOCTPAHCTBA NPU3HAKOB. AHAIN3 TJABHBIX KOMIIOHCHT
(Principal Component Analysis). JluneiiHbIii JUCKPUMHUHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

AncaMOyn Mojieneit MaIMHHOTO 00y4eHusi. OCHOBHBIE MOJIXOBI K CO3/IaHHIO
ancamouei. barrunr (bagging).

AncambiieBoe o0Oyuenue. Byctunr (boosting). AnropurMmsr Boostl,
amantuBHbIN OycTunr (AdaBoost), rpaauentHbiii Oyctunr (GBM).
Amncam6iieBoe 0o0yuenue. Crekkunr (stacking).

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

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

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHIUKAaTOpa

Y4eOHBIM [IJJTAHOM HE NPEAYCMOTPEHO

[lepedyenp Tem AJisi BBITOJTHEHUSI KypPCOBOTO MPOEKTa/ KYpCOBOM PadOTHI TPEICTaBICHBI
B Tabauie 17.
Tabmuua 17 — IlepeueHp TeM /sl BRINOJIHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM paboThI

Ne i/m
paboTHI

[TpuMepHBIii IepeYeHb TeM ISl BBITOJHEHHS KYPCOBOTO IIPOEKTa/ KypCOBOM

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHUsST TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuua 18 — IlpumepHblil iepeueHb BOIIPOCOB Il TECTOB

Ne
n/n

[TpumepHSBIH IepedeHs BOIPOCOB AT TECTOB

Kon
HHIUKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM 0OHO20 BEPHO20 OMBEMA
U3 uemwlpex NPeosioNHCEHHbIX U 0OOCHOBAHUEM 8b1OOPA

Wncrpykuus: [IpounTaiite TeKCT, BRIOEPUTE NPABMIIBHBINA OTBET U 3alUIINTE apTyMEHTHI,

000CHOBBIBaOIIIME BEIOOP OTBETA

OreHka Koppesisaiuu 1o [Iupcony Mex iy nepeMeHHBIME MTOKa3aja
sgauenne 0. Yto »To o3HayaeT?

A) IlepemeHHbIe HE UMEIOT JTMHEWHOI B3aMMOCBS3H;

b) IlepeMeHHBIC IMEIOT HETMHEHHYIO B3aUMOCBSI3b;

B) IlepemenHble HE UMEIOT HETMHEHHOM B3aUMOCBS3H;

I') TlepemeHHbIE IMEIOT MAaKCUMANIBHYIO JINHEIHYIO B3aUMOCBS3b (TaK Kak
3HA4YEHHUE OLIEHKHU | - OTCYTCTBHE B3aUMOCBSI3H).

OIK-2.11.1
OIK-2.]1.6

Kak cBsizanbl Mex1y co00M TIIOTHOCTh pactpeaesieHust U pyHKIHs
pacrpeneneHus ciy4ailHol BeTUYUHbI?

A) IInoTHOCTH pacpeneneHus - 3T0 NPOU3BOAHAs (PYHKIUH
pacnpezneneHus;

b) ®ynkius pacupeneneHus - 3TO IPOU3BOIHAS TNIOTHOCTH
pacrpeneeHus;

B) DTy BenMuMHBI HUKAaK HE CBA3aHBI;

I') Otu BenuumHBI B3aUMHO OOpaTHBI.

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

Kakyto momians o kpuoit ROC (Area Under the Curve - AUC) Oyzer
nMeTh Oe3ynpeyHslil knaccupukarop?
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A) 0.0;
Bb) 0,5;
B) 1,0;
I 2,0.

Kakas 13 MeTpHK MOXET MPUHUMATh OTPUIIATEIILHBIC 3HAYCHHS?
A) R"2;

b) MAE;

B) RMSE;

I') Accuracy.

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

2 mun. 3aoanue KOM6uHup06aHH020 muna c 6bl60p0]l/l HECKOJIbKUX 6apuanmoes omeema

us I’lpeaﬂOOfceHHbl.x u paseepHynmsim obocHosanuem 6bl60pa

Wuctpykuus: [IpounTaiite TEKCT, BEIOEpHUTE MPaBUIHHBIE BAPUAHTHI OTBETA U
3aIUIIATE apPTYMEHTBI, 000CHOBBIBAIOIIUE BHIOOP OTBETOB

Kak 60poTtbest ¢ apdexTom nepeodyueHus?

A) Cnenatb Mozenb npotie (MeHee KOMIUIEKCHO);

b) B3saTb MeHble 00yyaromux JaHHBIX;

B) Haxomwuts 6ombiiie 00y94aromux JaHHBIX;

I') Cnenathb Monens citoskHee (00J1ee KOMIUIEKCHOM);

1) TloBbicuTh KadecTBO 00yYaroIei BEIOOPKH IMyTEM CHH)KEHUS LITyMa B
JAaHHBIX, HCTIPaBJICHUs OMHUOOK, yCTpaHEHHs BEIOPOCOB U T.11.;

E) Hanoxwuts orpaHndeHus Ha MPOCTPAHCTBO MTApaMETPOB MOJIETIH;

2K) IMpoBepsTh METPUKH TOIBKO MO 00yYaroIIei BEIOOPKE.

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

B03MOXHBIMH pelIeHUusIME IPOOIeMbl HETOOOYIEHUSI SIBISIFOTCS:

A) Bri0bop Ooiiee CII0KHOM MOIETH ¢ OOJIBIINM YHCIIOM HaCTPaHBAEMbIX
MapaMeTpoB;

Bb) IlpenocraBnenue o0yyaromeMy aaropuTMy JyUIINX IPU3HAKOB
(KoHCTpYHpOBaHNE PU3HAKOB);

B) Ywmenblenue orpanndeHui MoJienu (HarpuMep, CHUKEHHE BETHYHUHBI
THIeprapaMeTpa perysipu3aim).

I') Hu onuH u3 nepeyncieHHbIX.

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

Kakue 13 MEeTpuK COBMECTHO AAIOT I0CTATOYHO MOJHYIO XapaKTEPUCTHKY
KJaccu(puKaTopa npu HecOaIaHCUPOBAHHOM BBIOOpKE?

A) Accuracy;
b) Recall;
B) Precision;
I FL.

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

Kakue MeTo/ibl MalIMHHOTO 00YYEHUS UCTIONIB3YETCs s
Kiaccupuranum?

A) Jluneiinas perpeccus;

b) Jloructuueckas perpeccus;

B) I'panuenTHBIH cyck;

I') MeToa rnaBHBIX KOMIIOHEHT;

1) Mertox K-cpennux;

E) MeTox onopHBIX BeKTOpPOB (SVM).

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

3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHoeleHue coomeemcmeust

WNuctpykuus: I[IpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHUE. K Kaxkq0i MO3ULIMK, JAHHOU B
JIEBOM CTOJIOIIE, TOJOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO B IIPABOM CTOJIOIIE
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9 YcranoBute cOOTBETCTBHE. THITBI MPU3HAKOB B MaIMHHOM oOyueHun u | OIK-2.J1.1
UX OITHCAaHHE OIIK-2.11.6
1 KomruecTBeHHBIC A) TlepemenHast, KOTOpast ©3MEPSIETCS B peaTbHBIX

(HeTIPEpHIBHBIE) gucIax, HalpuMep, BO3pacT WiIH JOXO.
2 KareropuasbHsie B) Ilepemennas, KoTOpas NpUHUMAET 3HAYCHUS U3
(ITCKpETHBIC) OTPaHUICHHOT'O MHOXKECTBA, HAIIPUMEDP, TTOJT HITH
LBET
3 TopsyakoBsie B) KareropuanbHblii mpu3HaK, KOTOPBIH MOXKET OBITh
YHOPsI0UEH, HAPUMEp, OLEHKa IPOAYKTa I10 IIKaJe
orl mo5
4 BunapHble I') KareropuanbHblii mpu3HAK, KOTOPBIH MOXET
MPUHUMATH TOJIBKO JIBA 3HAYCHHUSI, HAIIPUMED,
€CTh/HET WM TIPaBIa/I0XKb
1) Tekct, mpencTaBiIeHHBIN B BUAC HA00Opa CIOB WIIH
CHMBOJIOB, UCTIONIB3YETCS TP aHAITM3E TEKCTa WK
IIpu paboTe ¢ JaHHBIMH U3 COLMAJIbHBIX CETeH
10 CocTansmomniye omuoKd 0000IIeHH MOJIENN MAIIMHHOTO 00yJeHuUs OIIK-2.1.1
OIIK-2.]1.6
1 Cmemienue A) Cucrematndeckas omuOKa, CBS3aHHAs C HEBEPHBIMHU
MIPENIOJIOKEHUSAMH O XapakTepe naHHbIX. [loka3piBaer
HACKOJIbKO JaJIEKO MPOTHO3bI MOJETU HAXOAATCS OT
KOPPEKTHBIX MPOrHO30B B 1I€JIOM P MHOTOKPATHOM
00y4YEeHHH MOJIENIH Ha PAa3HbIX OAMHOXKECTBAX
oOyyaromero Habopa IaHHBIX.
2 Jucnepeust B) Cnyuaiinas ommOka, CBS3aHHAS C YpE3MEPHOM
YyBCTBHUTEIBHOCTBHIO MOAEIH K HEOOIBIINM
HW3MEHEHUSIM B 00yUaromux JaHHbIX. M3mepser
CTETIeHb U3MEHYMBOCTH NPOTHO3a MOJAEIH JIS
KJIACCU(UKAIIH OTAEIHHOTr0 00pasia mpu
MHOT'OKPaTHOM O0YYEHUH MOJIENIN, HAIpUMep, Ha
pa3HBIX OJMHOKECTBAaX 00yUaloero Habopa AJaHHbBIX.
3 Heycrpanmmass ~ B) IlosiBrsieTcst BclieZICTBHE 3alTyMICHHOCTH CaMUX
TOTPEILHOCTh JAHHBIX.
11 VYcranoBure coorBercTBue. Tunbl anHcamOiieil moxeneit mammusoro | [MK-1.1.1
00yY€eHHUs U ONMCAHKE HK-1.71.2
1 barrymar A) MeTtoa oCTpOSHHS HECKOJIBKUX MOJICIICH Ha
Bootstrap Aggregating) OCHOBE CITy4alHBIX ITOIBHIOOPOK 00ydaroIIeit
BBIOOPKH, arperupoBaHue pe3yIbTaToB AJIs
MOJTyY€HHUs] OKOHYATEIHHOTO NMPOTHO3a
2 Bycrunr (Boosting) Bb) Cnocob noctpoeHus mociuenoBaTenbHOCTH
ca0bIX MOJENEH, Kaxaasl Cleayomas
0o0y4JaeTcst Ha JaHHBIX, Ha KOTOPBIX
MpeapIyINas TOMycKaa OMUOKH
3 Crekumrr (Stacking) B) Meron, B KOTOpOM HECKOJIBKO MOJIEIEH
00yyaroTcs He3aBHCUMO, a 3aTeM UX
pe3yNbTaThl UCTIOIB3YIOTCS B KAYECTBE
MPU3HAKOB B 00IIeH Mojaenu
I') Metoa, ipu KOTOPOM HECKOJIBLKO MOJEIeH
rOJIOCYIOT 33 OKOHYATEJIbHBIN IPOrHO3,
B3BEIIEHHOE MJIM PABHOMEPHOE KOJIMYECTBO
TOJIOCOB Pa3HBIX MOJIENIel MOXKET OBITh
MCIIOJIb30BaHO

12 YcranoBuTe cooTBETCTBHE. THMBI perymspusanuu moxaeneil mammunoro | ITK-1.71.1

00yYeHHUS U UX OIMCAHHE. HK-1.71.2

1 L1 peryaspuzanust A) Meron, KOoTOpBIi JoOaBsieT mrpad K
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(Lasso) ($yHKUMOHANY OTEph MO a0COIOTHOM BENUYHHE
K03(DPUITMEHTOB MOJIEIH, TIO3BOJISIET IIPOBOIUTH

0TOOp MPU3HAKOB

2 L2 perynspumzarmst B) Meton, xotopslii nobaBiseT mrpad K

(Ridge) (bYHKIIMOHATY TIOTEPh M0 KBAAPATy 3HAYCHHUI

K03 (HUITUEHTOB MOJIENH, CIIOCOOCTBYET
YMEHBIICHUIO BECOB KO3 (DUIIMECHTOB

3 Elastic Net B) Merton, xotopsiii coBmemaet B cebe L1 u L2
PETYISAPHU3AIIHIO, TIO3BOJISIET OATaHCHPOBATH
MEKIy 0TOOPOM TMPH3HAKOB U COKpALICHUEM
BECOB

4 Dropout I') Texnuka, KoTOpas MPUMEHIETCS IJIsT OOPHOBI C

repeo0ydeHneM HEHPOHHBIX CeTe, 3aKITF0YaeTCs

B CIIy4ailHOM HCKJIFOUEHHH YacTH HEHPOHOB B
mporiecce 00y4eHus
) Texuuka, KOTOpas UCTIONB3YETCS IS

OINITUMH3AlMHU Ipo1Eecca O6y‘IeHI/Iﬂ, 3aKJIIO4acTCA

B OCTaAaHOBKC o6yqu1/15{ MOJICIN Ha paHHUX
9Tamnax, Korjga HET 3HAaYUTECIbHOI'O IPpUpOCTa
KadyeCTBa

4 mun. 3aoanue 3AKpblmMoco muna Ha yCmMaHoeleHue nocne0o08amenbHOCmu

WNuctpykuus: [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEN0BATEIBHOCTD.

3anuIunTe COOTBETCTBYIOIIYIO ITOCIEI0BATEIEHOCTL OYKB CJI€Ba HAIIPABO

13

OnpeuenHTe TMOCICA0BATEIbHOCTD ITPUHATHUA NHTCIUICKTYAJIbHBIX pemeHHﬁ

YCIOBCKOM.

A) [annsie (0OpaboTka);

b) Undopmanus (no3nanue);

B) 3nanue (oOHapyXeHHE 3aKOHOMEPHOCTEH );
I') Tlonumanwue (BBIBOJ YMO3AKITFOUEHUH );

1) Paccyxaenue (MpuHSTHE PEILICHUN).

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

14

Vkaxure IIOCJICA0BATCIIbHOCTD 3TAIllOB MAalIMHHOI'O 06yqu1/I;1.

A) Oruenka Mozenu (BbIOOp KPUTEPUEB KaueCTBa, CPABHEHHUE PA3IMYHBIX

anroput™MoB MO);

b) Ilpeno6paboTka qaHHEIX (BBIEIEHUE IPU3HAKOB, OTOOP MIPU3HAKOB,
CHIYKEHHE Pa3MEPHOCTH, MaCIITAOMPOBaHUE IPU3HAKOB, B3STHE
BBIOOPOK);

B) IIpornosupoBanue (MCMOIB30BaHIE MOJIEIH);

I') O6yuenue monenu (0T0Op Mozenu u 00yyeHne, BEIOOp METPUKU
KadyecTBa, epeKkpEécTHas MPOBEPKa, THIIEepapaMeTpruIecKas
OINITHMHU3AIIHNS).

OIK-2.11.1
OIK-2.]1.6

15

VkakuTe Mocae0BaTeIbHOCTh 3TalloB B3aUMO/ICHCTBHS areHTOB CO
cpenoi B MAaIIMHHOM OOYYEeHUH C MOJKPEIUICHHEM, KOTOPhIE 1aJIi Ha3BaHNE
Mmeroy o0yuenuss SARSA/

A) Cocrosiaue;
b) JleiictBue.
B) Iloaxpennenue;

TK-1.71.1
TMK-1.71.2

5 mun. 3a0anue omxpwvimo2o muna ¢ paseepHymviM Omeemom

Wuctpykuus: IlpounTaiite TEKCT U 3allUIIATE Pa3BePHYTHI 0O00CHOBAHHBIN OTBET

HJIM HATMIIUTE MPOITYIICHHOC CJI0BO/CIIOBOCOYETAHHE

16 |

Knacrepuzanus, CHU>KEHUE Pa3MEPHOCTH TaHHBIX, IOMCK aHOMAJIUK U Jp. | OIIK-2.J1.1
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— 9TO AITOPUTMBI B KOTOPBIX UCTIONIB3YETCSl 00yUeHHUE OIIK-2.1.6

17 — 3TO METOJ MAIIMHHOTO O0Oy4YeHus, B kortopom areHT | OIIK-2.1.1
00yJaeTcss Ha OCHOBE OOpPATHOM CBA3U OT cpeabl ¢ menbio Makcumusanuu | OIK-2.J1.6
BO3HATPAXKICHUS

18 Mertoast HCIIOJIB3YIOTCS AJIS1 OLICHKU KayecTBa MOJEIU MK-1.11.1
MAaIIMHHOTO 00y4YeHUsI, CpaBHEHHUSI MO/IeJIel U BEIOOpa ONTUMAIILHON MOJACIH. HK-1.71.2

19 Ha3bIBAIOT 3(Q(DEKT, MPHU KOTOPOM KadecTBO paboThl anroputMa Ha | ITIK-1.11.1
HOBBIX 00BEKTAX, HE BOIIEAIMX B COCTAB 00YUYECHHUS, OKa3bIBACTCS IIK-1.11.2
CYIIIECTBEHHO Xy’Ke, UeM Ha 00ydJaroiieil BRIOOPKeE.

[pumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-if Tumn. 3amanue KOMOMHMPOBAHHOTO TUIIA C BBIOOPOM OJJHOTO BEPHOTO OTBETA M3 YETHIPEX MPEIUIOKECHHBIX U
000CHOBaHHEM BBIOOpA CUUTAETCSI BEPHBIM, €CIIH IPABIIIFHO yKa3aHa IU(pa ¥ IPUBEICHEl KOHKPETHBIE apT'yMEHTHI,
HCIIONB3yeMBble IPH BEIOOpE OTBETA.

[onHoE coBmaseHmne ¢ BEPHBIM OTBETOM — 1 Oat.

HesepHslit oTBeT My ero orcyrcTBre — 0 6amios.

2-it Tun. 3agaHue KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM HECKOJIBKUX BAPUAHTOB OTBETA M3 MPEUIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM BHIOOpA CUMTAETCS BEPHBIM, €CIIH MPABUIIBHO yKa3aHbI U(PbI U IPUBEICHBI KOHKPETHbIC
apryMEeHTBI, HCTIOIb3yEeMbIe [IPU BBIOOPE OTBETOB.

IMonHoe coBnaneHne ¢ BEpHBIM OTBETOM — 1 Gat.

Ecmu nomynieHsl OIMOKY WA OTBET OTCYTCTBYeT — () 6asuioB.

3-i THN. 3ajaHue 3aKPHITOTO THIIA HA YCTAHOBJICHUE COOTBETCTBUSI CUMUTACTCSI BEPHBIM, €CIIH YCTaHOBIICHEI BCE
COOTBETCTBUS (ITO3ULIUH U3 OJJHOTO CTOJIOIA BEPHO CONOCTABJIEHBI C MO3HLUAMH APYTOTO CTONOIA).

[onHoE coBmazeHmne ¢ BEPHBIM OTBETOM — 1 Oat.

Hesepwslit oTBeT My ero orcytcTBre — () 6amios.

4-ii Tun. 3amaHue 3aKPHITOTO THIA HA YCTaHOBICHUE MOCIIE0BATEIBHOCTH CUUTACTCS BEPHBIM, €CIIH PABUIBLHO
yKa3aHa BCs MOCIeI0BaTeIbHOCTD UP.

IMonHoe coBnangeHne ¢ BEpHbIM OTBETOM — | Gat.

Ecmu nomynieHsl OMIMOKY WA OTBET OTCYTCTBYET — () GasuioB.

5-it THN. 3a1aHKe OTKPHITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUHTACTCS] BEPHBIM, €CJI OTBET COBIIQAAET C ATAIOHHBIM
O COAEPIKaHUIO U TOJTHOTE.

[IpaBuIIBHBII OTBET 32 3aJaHKE OIIEHUBAETCs B 3 Oaa.

Ecnu momyiieHa ogHa onmOKa\HETOYHOCTH\OTBET IPABUITBHBIN, HO HE MOJHBIN — | Ga.

Ecnu momytero 6omee 1 ommOKu\0TBET HEMPaBIIBHBIA\OTBET OTCYTCTBYET — O GayLIoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIMXCS 3a09HOU (hOPMBI
00ydYeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

Ne
i ITepeueHb KOHTPOIBHBIX PAOOT
1 KIIACCUDUKALIMS C UCIIOJIbB3OBAHUEM ITEPCEIITPOHHON MOJIEJIN

1. Ilpu nomomm pyskuuu make blobs () us moayns sklearn.datasets (cM. npumep
HUJKE) CTEeHEPUPOBATh UCXOJHBIE TaHHBIE JJIS 3a/1a4u Ki1acCH(pUKaLuu:

- MaTpHUIly NPU3HAKOB, COEPIKAIIYIO IO 1Ba Npu3Haka 1 S00 mpumepos;

- MacCHB IIEJIEBBIX METOK, IIPEACTABISIONINN Ba KJIacca.
ITocTpouts rpaduk, 0TOOpakaroUIUi pacipeieleHHe KJIAcCOB B TPOCTPAHCTBE MPU3HAKOB.
BriBecTn Ha neyarts:

- pa3sMEpPHOCTH MAaCCHUBOB IIPU3HAKOB U LIEJIEBBIX METOK;

- MaCCUB YHHMKAJIbHBIX METOK KJIACCOB.

2. BeimonHuTh pazaeneHue Habopa JaHHBIX HA TPEHUPOBOYHBIA U TECTOBBIA HAOODHI.
BriBecTr Ha medaTs pa3MEpPHOCTH MOIYYEHHBIX MACCHBOB.
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3. BoIoJIHUTE MaCH_ITa6I/Ip0BaHI/Ie MMPU3HAKOB.
4. Pemuthb 3agauy KJ'IaCCI/I(I)I/IKaI_II/II/I C UCITOJIB30BAHUEM nepcenTpOHHOﬁ MOACIH.

5. [IpoBeputs padoTty KiraccupukaTopa Ha TECTOBBIX JaHHBIX.

OmnpenenuTh U BHIBECTH Ha NEYATh:
- YICJIO HEBEPHO KJIacCU(UITUPOBAHHBIX 00Pa30B;
- cpenHue OMMOKY Kiaccu(puKamuy Ha TPSHUPOBOYHBIX U TECTOBBIX JTAHHBIX;
- "BepHOCTH" KIacCUUKAIIHH.

6. IToctpouts rpaduk obaacTn penrenuii npu nomomu Gpynknun plot decision regions us
Monyns 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)

KJIIACCU®HUKALIUA C UCTIOJIb30BAHUEM MOJIEJIN JIOTUCTUYECKOM PETPECCUN

1. ITpu nomonm pynkuuu make blobs () u3 monyns sklearn.datasets (cm. mpumep
HUKE) CTEHEpUPOBATh UCXOTHBIE TAHHBIC JJIS 33/1a4u KiacCH(pUKaLnu:

- MAaTpULy NPU3HAKOB, COAEPKALYI0 N0 ABa mpu3Haka 1yt 500 npumepos;

- MacCHB IIeJIEBBIX METOK, IPEACTABIAIONINIA JBa KJIacca.
[Moctpouts Tpaduk, oToOpakaromuil pacnpeneneHle KJIaccoB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTu Ha nevars:

- Pa3MEPHOCTH MaCCHBOB MTPU3HAKOB H IEJIEBBIX METOK;

- MaCCUB YHHKAJIbHBIX METOK KJIaCCOB.

2. BemmomHUTh pa3aeneHue Habopa JaHHBIX HAa TPEHUPOBOYHBIN M TECTOBBII HAOOPHI.
BriBecTn Ha eyaTh pa3MEPHOCTH MOJIyYSHHBIX MaCCHBOB.

3. BeImoJIHUTH MaCH_ITa6I/Ip0BaHI/Ie IMPU3HAKOB.
4. Pemiuthb 3agauy KHaCCI/I(I)I/IKaHI/II/I C UCITOJIB30BAHUEM MOACIHN JOTHCTHYECKOH perpeccumn.

5. IlpoBeputs paboTy KinaccudukaTopa Ha TECTOBBIX JaHHBIX.
Onpezerme U BBIBECTH Ha II€4YaTh:
- YKCJIO HEBEPHO KJIacCU(UITUPOBAHHBIX 00Pa30B;
- CpeHME OMMOKH Kiaccu(UKaMy Ha TPEHUPOBOUHBIX U TECTOBBIX JTaHHBIX;
- "BEpHOCTB" KiIacCU(IUKALINN;
- BEPOSITHOCTH MPUHAIS)KHOCTH K pa3InuHbIM Kiaccam obpasmos Ne 10, 20, 100
TECTOBOW BBIOOPKH.

6. ITocTpouts rpaduk ob6aactu pemennii npu nomomyu Gpynkuun plot decision_regions
u3 Moy Useful Functions

# TEHEPATOP JAHHEBIX JII KJIACCUSUKAIINU

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

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

KITACCUPUKAIINA C UCITOJIbB3OBAHWEM METOJA OITIOPHBLIX BEKTOPOB
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1. ITpu momomm Qynkuuu make blobs () u3 Mmoxyns sklearn.datasets (cm. mpumep
HUXE) CTCHEPUPOBATh UCXOHBIC TAHHBIC JUIS 3a/1a49K KIACCU(DUKAIIY:

- MaTpUIly MPU3HAKOB, COAEPKAIIYI0O 10 JBa mpu3Haka st 500 mpumepos;

- MacCHB IIeJIEBBIX METOK, IPEACTaBIAIONINIA JBa Kilacca.
[Moctpouts rpaduk, 0ToOOpaXKaIOIIHiA pacpeneICHUE KIacCOB B IPOCTPAHCTBE MPU3HAKOB,
BriBecTu Ha meyaTh:

- Pa3MEPHOCTH MAaCCHBOB MTPU3HAKOB H IEJEBBIX METOK;

- MacCUB YHUKAJIbHBIX METOK KIJIACCOB.

2. BemoaauTs pazaencHue Habopa JaHHBIX Ha TPEHUPOBOYHBIN M TECTOBBIM HAOOPHI.
BrIBecTH Ha TieyaTh pa3MEPHOCTH MOJyYSHHBIX MACCHBOB.

3. BbINOJIHUTE MaCHITa6I/Ip0BaHI/Ie IMPU3HAKOB.
4. Pemuthb 3agauy KHaCCI/I(pI/IKaI_II/II/I C UCIIOJIb30BAHUEM METOJa ONMMOPHBIX BEKTOPOB.

5. [IpoBeputs padoty KinaccupukaTopa Ha TECTOBBIX JaHHBIX.

OrmpenenuTh U BHIBECTH Ha TIEYATh:
- YUCJIO HEBEPHO KJIacCU(UITUPOBAHHBIX 00Pa30B;
- cpeanuec OHII/I6KI/I KJIaCCI/I(I)I/IKaIII/II/I Ha TPCHUPOBOYHBIX U TCCTOBBIX JAHHBIX;
- "BepHOCTH" KiIacCU(IUKALINN;

6. IToctpouts rpaduk obaacTn penrenui npu nomomu Gpyuknun plot decision regions us
Moayns Useful Functions

# TEHEPATOP JAHHHX IJII KJIACCUOUKALIVA

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make blobs (500, 2, centers=2, random state=3,
cluster std=2.8)

10.4. Meroauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMaTuBHBIX akTax ['YAIIL, pernmameHTHpYHOIIMX NOPSAAOK MU MPOLEAYDPY
IIPOBEJICHUS TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00YUYaIOIIUXCs IO OCBOCHUIO TUCIUTLIMHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
NIyOOKOe W SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JUCIMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI HaydYHOW MBICTU. B yueOHOM mpoliecce JIEKIHUsS BBIOIHSIET METOJ0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U MHPOPMAITMOHHYIO (yHKIMU. JIKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpOOIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIHTLTTHAMH.

IInanupyeMele pe3yJIbTAThL IPU OCBOCHUU 00YYAIOIIMMUCS JIEKIIHOHHOI0 MaTepHaa;
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— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YpPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOM YCTAHOBKON K KaX10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPENOIaBaTEIeM;

— pa3BuTHE NPO(EeCCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TPEeAMETYy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON PabOThI;

— TIOJy4Y€HUE 3HAHUUA O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— HayuduThCs METOIUYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HX B PAa3JIM4YHBIX
bopmyarpoBKax);

— TOJy4YeHHUE TOYHOI'O IOHMMAaHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalued CIaiJoB U
UCIOJIb30BAaHUEM pAa3aTOYHOI0 MaTepuaja IpU IMPOBEIEHUM KOPOTKUX JUCKYCCHH 00
O0COOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

Jlexuuss cocrouT U3 TPEX OCHOBHBIX 4YaCTE€W: BCTYNMUTENIBHOW, OCHOBHOW U
3aKJIFOUYNTEIBHOM.

BerynurenbHas yacTh onpesenseT Ha3BaHUE TEMBI, IJIaH U 1enb Jekiuu. OHa npu3BaHa
3aMHTEPECOBAaTh U HACTPOUTH ayJUTOPHIO. B 3TOM yacTu JIEKIIMM W31araercsl akTyaJlbHOCTD,
OCHOBHAs MJes, CBA3b JAHHOM JIEKUUU C NPEABbIIYIIMMHU 3aHATHAMH, €€ OCHOBHBIE BOIPOCHI.
BBenenue 10kHO ObITh KPATKUM U IieJI€HANPaBICHHBIM.

B 0OCHOBHOI 4YacTH JEKUMH peaau3yercs HaydyHOE COJEpKaHUE TEMBI, BCE IJIABHbBIC
y3JI0BbI€ BOIIPOCHI, MPOBOJUTCS BCSA CHUCTEMa J0Ka3aTesIbCTB C MCIIOJIb30BaHHMEM Hauboee
1es1ecoo0pa3HbIX METOAUYECKUX NMpUEMOB. Kax bl yueOHbIM BOIIPOC 3aKaHUYUBACTCSI KPATKUMU
BBIBOJIAMH, JIOTHYECKH TIOABOJSAIIMMU CTYJAECHTOB K CIEIYIOLIEMY BOIIPOCY JICKIIUH.

3aKII0YUTEIbHASA YaCTh UMEET Lebl0 00001aTh B KPATKUX (OPMYJIUPOBKAX OCHOBHBIE
WJIEN JIEKLIMH, JIOTHYECKH 3aBepIuas €€ KaK LEeJIOCTHOE TBOPEHHUE.

OTnenbHble BUBI JIGKLUH MOTYT UMETh CBOM OCOOEHHOCTH KakK IO COJEpPXKAHUIO, TaK U
10 CTPYKTYDE.

11.2. Meroaudeckue yKa3aHus JJsl 00yJaronIuXcs 10 Y4acTHIO B CEMUHapax.
Yuebnvim nnanom ne npedycmompeto.

11.3. Meroauueckue ykazaHus JUIsl OOy4aroIUMXCsS IO MPOXOXKICHHUIO MPAKTHUECKUX
3aHATHIA.

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOIro
npolecca, 3aKJII0Yaroniasicsl B BHIIOJHEHUN 00y4aloIUMUCS 10 PyKOBOJICTBOM IIpenoaaBaTess
KOMILJIEKCa Y4eOHBIX 3aJJaHUH C LEeNbI0 YCBOEHHS HAyYHO-TEOPETUYECKUX OCHOB Y4yeOHOMH
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHNUN U HaBBIKOB, OIbITa TBOPUECKOH €ATEIbHOCTH.

Lenbto IpakTUYECKOTO 3aHATHUS JUIsl 00yUaroIIerocs sBIsSETCsl IPUBUTHE OOyYaIOLIMMCS
YMEHUH 1 HAaBBIKOB IPAKTHYECKON EATEIbHOCTH 110 U3y4aeMOH TUCLUIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUYarOIIMMCs IPAaKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yriyOleHue, pacIIupeHHe M JeTalu3alisl 3HAHUA IpH peIleHUH
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOAMKAaMU H3Y4YEeHHUsS KOHKPETHOW YydeOHOil
JUCLHUTIINHBL;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHMS 33 TaHHI;
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— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaJbHOH (GopMm
o0ydeHusl.

TpeOGoBaHust K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTHyeckne 3aHATHS IPOBOAATCS B KOMIIBIOTEPHOM Kjacce C HCIOJIb30BAHUEM
[aKeTOB TMPOrpaMM pa3pabOTKM W OTJIAAKK MPOrpaMMHOTO obecneueHus TucTpuOyTHBa
Anaconda.

Anaconda — J[IuctpubytuB Python, npeaHa3HaueHHBId JJsi KPYMHOMACHITAOHOM
00pabOTKM JTaHHBIX, IPOrHO3HON AHAIUTUKU U HAYy4YHBIX BhIYMCIEHHUN OT KommaHuu Continuum
Analytics. DTo OecruiaTHbId, BKJIIOYas KOMMEPYECKOE HCIIONb30BaHHE, W TOTOBBIA K
WCIIOJIb30BAHUIO B cpeie MNpeAnpusitus nuctpuOytue Python, koropelii oO0benuHseT Bce
KJIFOUYeBbIe OMOIMOTEKH, HEOOXOAUMBIE [T paOOThl B 00JIACTH HAYKU O JaHHBIX, MAaTEMaTHKH U
paspabotku. Anaconda yxe Bximrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

IIpakTnyeckue 3aHATHS MOpeAnonararoT padoTy IO WHAMBUIYalIbHOMY 3a/IaHUIO,
CBSI3AaHHOMY C Pa3pabOTKOW U OTIAAKOW POOOTOTEXHUYECKUX CUCTEM 00PaOOTKU HH(POPMAITHH.

[To pe3ynpTaTaM Ka)kJOro MPaKTHYECKOTO 3aJaHUs JIOJDKEH OBITh MOATOTOBJIEH OTYET,
coJep KAl HeOOXOIUMBbIE TEOPETUIECKHE CBEJICHHS, IUCTHHTH M-IIPOrPaMM, MOCTPOCHHBIE B
IIpOLIECCE BBIMOJIHEHUsSI paboThl rpaduueckue 3aBUCUMOCTH U T.l. Kaxnplii oT4ér noskeH
coJepkKaTh BBIBOJBI IO IMPOJENaHHONH paboTe M CIUCOK HCIHOJIb3YEMbIX JONOIHUTEIbHBIX
MCTOYHUKOB.

Kaxnoe npakTuueckoe 3aHATHE 3aBeplIaeTcs coOecell0OBaHMEM C MpEenojaBaTeieM I10
IIPEJICTaBICHHOMY OTYETY C BBHICTABJIEHUEM OLICHKH.

11.4. Metoauueckue ykasaHUsl A OOy4YarOIIMXCSl MO BBIIOJHEHUIO J1ab0paTOpHBIX
pabor.

B xozme BeImoOMHEHHS Ja0OpPaTOpHBIX paboT OOydYarOMMKCS [OJKEH YIIIyOUTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51ab0paTopHBIX paboOT OO0yyaromuMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOol Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIUM pelIeHue eIy X OCHOBHBIX 33/a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHEI,

— 3aKpeIUICHHEe, PAa3BUTHE U JETAIN3alldsg TEOPETUYECKHX 3HAHUMN, IOJYYEHHBIX Ha
JEKIUSAX;

— TOoJy4YeHUe HOBOM MH(OpPMALMU 110 U3y4aeMON JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 71a00paTOpHBIM
000pyI0BaHUEM U TPUOOPaAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO J1a00paTOPHBIX PaboT
JlaGopaTopHble pabOTHI, TPEAYCMOTPEHHBIE B JAHHOM Kypc€, BBITIOJHSIOTCS B

KOMITBIOTEPHOM KJIacce Ha MEPCOHAIIbHOM KOMIIBIOTEPE C MCIIOIb30BAHUEM ITAKETOB MOIEPKKU
pa3pabOTKU M OTJIAIKU MPOTPAMMHOT0 o0ecrieueHus Ha si3bike Python.

B mpomecce nmoaroroBku kK - jgabopaTopHoil  paboTe  HEOOXOAMMO — U3YYHUTh
COOTBETCTBYIOIINE METOJMYECKUE YKa3aHUS M IMOBTOPUTH JIEKIIMOHHBIM MaTepHai, KOTOPBIN
OTHOCHUTCS K TeMe paboTBhI.
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Ilepen HauanoMm BBINOJIHEHUS PAOOTHI HEOOXOAUMO CO3AATh OTAEIbHYIO MAaNKy MAJs
CO3/1aBacMbIX B paboTe (hailioB U YCTAaHOBUTH €€ B CHCTEME KayeCTBE TEKYLIEH JAUPEKTOPHH.
ITyTh K JaHHOM ManKe He AOJDKEH COAEPKAaTh UMEH, HAIIMCAHHBIX KUPUJUIALICH.

B 1mpouecce BbIOMHEHUS padOThl IOJyYEHHBIE pE3YJbTaThl PpPacdy€ToB, JUCTUHIU
pa3pabaTbIBaeMbIX IMPOTPaMM, CXEMBI U Ipyrue padoure MaTepuabl JOJDKHBI COXPAHSATHCS Ha
JMCKE JUId UX JajlbHEUIIero uCroiab30BaHus Npu 0(OPMIIEHUH OTUETA.

ITo oxoHuaHuu pabOThl HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CJIEIYIOIIEM 3aHATHH.

Crpykrypa u dhopMma otdera o 1adbopaTopHoil pabore
OtuéT 0 mabopaTopHOI paboOTE JOKEH COMAEPIKATH:

— (pamMuIIHIO, UM M OTYECTBO CTYJIEHTA, BBIIIOJIHUBIIETO padoTYy;

— HOMep y4eOHOMU TPYIIIIBL;

— J1aTy BBITOJIHEHUS paboThI;

— Ha3BaHuUe paboThI;

— 11eJIb pabOoTHI,

— KpaTKy1o (GOpMyIMPOBKY 3a7aHus Ha Ja00paTOpHYIO paboTy;

— OCHOBHBIE TEOPETHYECKHE CBEJCHHUA M (HOPMYJIbl, MCIOJIb30BABILUECS B IpoOLEcce
BBINOJIHEHUS paboThI;

— JIMCTHHTH MIPOTpamMM, pa3pabOoTaHHBIE U OTJIAKCHHBIE B IPOIIECCE BBHITIOTHEHUS PAOOTHI;

— CX€MBbI, pa3paboTaHHbIE B IPOLIECCE BHIIOJHEHHS paOOThI;

— TIPH UCTIOJIb30BaHUH JIOTIOIHUTEIIHOW JIMTEPATyPhl YKa3aTh CCHIIKU U MPUBECTH CIIUCOK
JUTEPATypHI;

— BriBoj1BI 110 padorTe.

Tpebosanus Kk 0hOPMIIEHUIO OTYETA O JIA00PATOPHOU padboTe
[Tpumep odopmieHUsT TUTYIBHOTO JUCTAa OTYETA TIO JTabOpaTOPHOM paboTe MpUBEIEH Ha

caiiTe yHUBEpCUTETAa WW.guap.Tu.
IIpu odopmieHnn oTuéra o mnabopaTopHO paboTe HEOOXOAUMO NPUIEPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Otuér o HayudHO-HcCleAoBaTeNbCcKOM pabore. CTpyKkTypa H

npaBuiia 0POPMIICHUSD.

[To kaxxmoit mabopaTopHOi paboTe MOKEH OBITh MOATOTOBJICH OTUYET B OYMa)KHOM U B
anekTpoHHOM Buje. [locie 3ammThl 1a0OpaTOpHBIX PadOT OTYETHI B OyMaKHOM BHIE C
IIPOCTaBJICHHBIMHU OLIEHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B 3JIEKTPOHHON (opMe TOJKHBI
OBITH BBUIOKEHBI B TUYHOM KaOMHETE ydallerocsi Ha caiiTe YHUBEPCHUTETA.

11.5. Meroauyeckue ykazaHus Il 00y4JarouuXxcsl M0 BBITOJHEHUIO KyPCOBOTO MPOEKTa/
KypCOBOi1 pabOThI
Yuebnvim nianom He npedycmompeto.

11.6. Mertoauueckue ykazaHus JUIsl OOYYAOIIMXCS 1O MPOXOXKICHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOU PabOThI, 00yJaroNIuiicss BBITIOIHAET paboTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mporecce BBINOTHEHHS CaMOCTOSITENBHOW paboOThl y oOywaromierocss (popMHpyeTcs
1enecoo0pa3Hoe MiIaHUpOBaHUE PaboUero BpeMeHu, KOTOPOE MO3BOJISIET €My pa3BUBATh YMEHUS

U HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IO6pCTaCMLIX 3HaHHI>i, o0ecreynBaeT BBICOKHIA
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YPOBEHb YCIEBAaEMOCTH B TIEpUOJ OOydYEHHs, TIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCcCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboty
00y4arOUUXCASBISIOTCS:

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcst
1o 32049HOU (hopme 0OyIeHus).

11.7. MeTtoguueckue yKa3aHMsl JUIsl OOyYaroIIMXCS IO IPOXOXKICHHUIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAyCMAaTpPUBAaET KOHTPOJIb KayeCTBAa 3HAHUU
00yyaroIuxcs, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUIMHBI.

Texymuit KOHTPOJIb BKIIIOYAET B CEOSI:

—  KOHTpOJIb I1OCEIIAEMOCTH;

— YCTHBIH OIIPOC IO MaTepuajiaM JICKIIHH;

— YCTHBIH OIPOC MO MPAKTUUYECKUM 3aHITHUSIM.

— IHUCBMEHHBIH ONPOC 10 BONIPOCAM IIPAKTUYECKOIO 3aHATHS

— THMCHMEHHOH BBIMOJHEHHE 331aHUH JTAOOPAaTOPHBIX PadOT C 3aIIUTON OTYETOB;

— THMCbMEHHBIN onpoc B (hopMe TeCTUPOBAHUS

KonTtpons kayectBa 3HaHUN MPOBOAUTCS B (popMe MHAMBHIYaTHHOTO COOECEIOBAHMUS 110

MaTepuaidy OTIENbHBIX pa3[esioB AMCLMIUIMHBL, a TAKKE€ IPOBEPKU OTYETOB O BBIIOJIHEHUU
IPAKTUYECKUX 3aJaHui, 3arpykeHHbIX cTyneHToM B DOC I'VAIL

Pe3ynbTaThl TEKyIEro KOHTPOJISE MOTYT YUUTHIBATHCS IPU MPOBEACHUN MPOMEKYTOUHON
aTTeCTallH.

11.8. MeToau4eckue yKazaHus Ui O0yYaIONIUXCs 10 MPOXOKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.
[IpomexxyTounast ~ aTTecTamusi  OOy4alOIIUMXCS  TPEAYCMAaTPUBAE€T  OlICHUBAHUE

MPOMEIKYTOYHBIX U OKOHYATCIIbHBIX PE3YJILTATOB 06y‘-ICHI/I$[ 10 JUCIIUITJINHE. Omna IIPOBOAUTCA B
dbopme sK3aMeHa:

Dk3aMeH — (opMa OIEHKU 3HAaHWM, MOJTYYSHHBIX O00YYalONIMMCs B MPOIIECCe U3YUCHHS
BCEH TUCITUIUIMHBI WJIA €€ YaCTH, HABBIKOB CAMOCTOSTEIBLHONW pa0dOThI, CIIOCOOHOCTH MPUMEHSTH
UX JUIs pEelIeHHUs TMPaKTUYEeCKHX 3aqad. JK3aMeH, KakKk MPaBHIIO, MPOBOIUTCS B TMEPHOJ
HK3aMEHAIIMOHHON CECCMU M 3aBEpIIAeTCsl aTTECTAI[HOHHOW OIIEHKOH «OTIMYHOY», «XOPOIIO),
«YIOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

DKk3aMeH MOXET OBIThb OpraHM30BaH B JBYX (opmarax — yCTHBINH/ TMUCBMEHHBIH (11O
BOIIPOCaM) WJIM B BHUJIC KOMITBIOTEPU3UPOBAHHOTO TECTUPOBAHUS B CHUCTEME IHUCTAHI[MOHHOTO
oOyuenus ['YAII (CAO I'VAII).

[Ipy TpoBeneHUM MPOMEXKYTOUYHOM aTTECTAlMM MOTYT YUYHUTBIBATHCS PE3YIIbTAThI
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

B cnywae, eciam CTylIeHT TO YBaOXHTEIHHOW MPUYMHE HE BBITOJHUI TpeOOBaHUS
TEKYIIer0 KOHTPOJS, €My MPEIOCTaBIsSeTCS BO3MOXXHOCTh CHaTh 3aJ0JKEHHOCTH TIO
MPOIYIIEHHBIM TEMaM.

dopma npoBeneHus MTPOMEKYTOUHOM aTTecTalli — TUChbMEHHAs!.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

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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