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AHHOTaNINA

Juctunnuaa «CUCTeMbl U METO/bl UCKYCCTBEHHOT'O MHTEIIJIEKTA B AJICKTPOIHEPTETUKE»
BXOJIUT B 00pa30BaTeIbHYI0 MPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HanpasyieHUIo noAroToBku 13.03.02 «DnekTposHepreTka U JIEKTPOTEXHUKA» HAIPaBIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

OIIK-2 «CmnocobeH pa3pabaTpblBaTh adrOPUTMBI M KOMITBIOTEPHBIE IPOTPaAMMBI,
MIPUTOIHBIC JIJISI TPAKTUYECKOTO MTPUMEHEHUS

I[IK-1  «cmocobeH  NpUMEHSATh  TEXHOJOTMH  UCKYCCTBEHHOIO  WHTEJUIEKTa B
po(heCcCHOHATILHOM IS TEIIEHOCTI

CopepxaHue IUCHUIUIMHBI OXBaThIBAa€T KPYI BOIMPOCOB, CBA3AHHBIX C H3YYCHHEM
METOJI0B, CIIOCOOOB MOJEJIMPOBAHUSI U BOCIHPOM3BEAEHUS C Momoliplo OBM  oTaenbHbIX
GYHKIUI MHTEJUIEKTYalbHON JEATEeIbHOCTH YeNOBEKa, CBSI3aHHBIX C PEIICHHEM KaKUX-TH00
3a/1a4 B 00JIaCTH 3JIEKTPOIHEPTETHKHU.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO TpoIecca: JISKIINH, JIAO0paToOpHbIe PadOThI, MPAKTUIECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00y4aromerocs.

[IporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAMCIIUIUIMHBI COCTaBIsieT 4 3a4eTHBIX eauHulbl, 144
qaca.

S3bIK 00yUYeHUS 110 AUCIUIUIMHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenbto mpenogaBaHus AUCHUILTUHBI SBIISETCS 03HAKOMJICHHE CTYJCHTOB C MPUHIUIIAMH,
METOJIJaMU U MHCTPYMEHTAJIbHBIMU CPEJCTBAMH MAIIMHHOTO OOYy4YeHUSs, KaK OJHOTO M3 CaMbIX
MOMYJISIPHBIX M TMPOJYKTHBHBIX HaIPaBJICHUNH MCKYCCTBEHHOTO HWHTEJUIEKTa, CBSI3aHHOTO C
UCCJICIOBAaHNEM W TMPUMEHEHHEM CaMOOOYYArOIIMXCs aJTOPUTMOB, M3BJICKAIONINX 3HAHUS W3
naHHbix. OOydvaromuecs JOJDKHBI M3YYUTh OCOOEHHOCTH OCHOBHBIX aJrOPUTMOB MAalIMHHOTO
00y4YeHUs, TTONYyYUTh HEOOXOJAMMBIE HABBIKHM IS MPUMEHEHUS CHCTEM MAIIMHHOTO OOydYeHUs
IpU pEIIeHUHU 3ajad KIacCU(pUKALUU, PErpecCuu, KiIacTepu3aliy, acCOlMAlUU, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuuminHa BXOJUT B COCTaB 0053aTeIbHON YacTU 00pa3oBaTeIbHON MPOTrPaAMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

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

B pesynbrare u3ydeHus AMCHUILIMHBI OOyYaOIIUICS JODKEH 00JalaTh CIEAYIOIIMMHU
KOMIICTCHIIMSIMY WM WX 9acTsaMu. KOMIETCHIINY U WHIWKATOPHI MX JOCTHXKECHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

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

B paMKax CUCTEM HUCKYCCTBEHHOI'O
MHTEJJIEKTa
OIIK-2./1.6 ymeer m1aHMpoBaTh MPOLECC

aJTOPUTMBI U
ObmenpodeccnoHanbHbIe | KOMIIBIOTEPHBIE

KOMITETEHIIHH IPOTPaMMBEI,
MOJICIIUPOBAHUS M BEIYUCIUTEIEHOTO
HPUTOJHBIE JUIs
9KCHEPUMEHTA, B TOM YHCIIE C
MPaKTUYECKOTO o
WCTIOIH30BAHNUEM TEXHOJIOTHI
PUMEHEHUS
UCKYCCTBEHHOI'O MHTEIJICKTa
[IK-1./1.1 mpuMeHsieT OCHOBHbIE aJITOPUTMBbI
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 MIPOrpaMMUPOBAHUS JIJIsl PEILICHHS
[Tpodeccuonanbubie poip P TP
HCKYCCTBEHHOI'O npodeccnoHalbHBIX 33a/1a4 B 00J1aCTH
KOMITETEHIIH
MHTEJUIEKTa B JIEKTPOIHEPTETUKU
npodeccuonansuoit | IIK-1.J1.2 pemraer npodeccuonanbHbie
JeSITeIbHOCTH 3aJja4i MPEAUKTUBHOTO U aHAJTUTUYECKOTO

THUIIA ¢ TPUMEHEHUEM TEXHOJIOTHN
HCKYCCTBEHHOI'O MHTEJIEKTa U OOJIBIINX
JTAaHHBIX B 00JIACTH JIEKTPOIHEPTEeTUKU

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JuctumnimHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTUIAH:
— «Marematuka, TeOpHsl BEPOSATHOCTEN U MATEMAaTHYECKAs] CTATUCTHKAY;
— «ABToMaTu3alus pacuéra u NPOCKTUPOBAHUS TEXHUUECKUX CUCTEM,

— «HMHdpopmMaliOHHbIE TEXHOTOTHI.




3HaHI/I$I, IMOJIYUYCHHBIC IIpH H3YYCHHHW MaTcpualia HaHHOﬁ JUCLHHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCITIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUILINH!:
— «MaremaTudeckue METOAbI HCCHCHOB&HHﬁ));

— «TeXHUKO-2KOHOMHYECKHE PUCKH IIPU CO3TaHUN HOBOM TEXHHUKH

3. O0beM U TPYJ0EMKOCTh JUCIUTUIAHBI
JHannaple 006 o0meM oO0beMe TUCIUIUIMHBI, TPYJAOEMKOCTH OTICIBHBIX BUJIOB Y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmo OUCHUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npakmuueckoii N002Z0MO6KU 17 17
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3anarus (113),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. DK3.
OK3.**)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHIUTUIMHEI IO pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIHUIUIMHBI, KX TPYJI0EMKOCTh

Pasznesnsl, TeMBI TUCITATIIINHEI Hewrm | 113 (C3) JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7

Pasznen 1. Ilonarue «MckyccTBEHHBIN
uHTEIUIeKT». O0IacTh TPUMEHEHUST TEXHOJIOTHMA 2 2 2 7
UCKYCCTBEHHOI'O MHTEJUIEKTA.

Paznen 2. Ilonstue «MammuaHOe 00ydeHHE.
MainHHOe 00y4YeHHe U UCKYCCTBEHHBIN 2 2 2 10
WHTEJUICKT. Buibl MammmHHOTO 00YUYESHHSL.

Pasnen 3. OcHOBHEBIE 3Tanbl MAITUHHOTO
00y4eHus1, UX Ha3HAYCHUE U OCHOBHBIE 4 4 4 10
0COO0CHHOCTH. MoienTn MalliMHHOTO 00Y4YEeHUS

Pa3znen 4. Peannzanust anropuTMOB MallIMHHOTO
o0yuenust Ha Python. Moy NumPy, Pandas, 6 6 6 10
MatPlotLib, Scikit-Learn




Paznen 5. IlpenoOpaboTka JaHHBIX B CUCTEMAaX
MAIIUHHOTO O0YYCHHSI.

Paznen 6. IlpumeneHne KoHBEHEPOB A
ONTHMM3AIMKU TOTOKOB onepanuii. Hactpoiika
MaIIMHHO-00y4YaeMBIX MOJIEJICH METOIOM
CETOYHOTO MOMCKA.

Oco0eHHOCTH peanu3alud MOeIen
PErPECCHOHHOTO U KJIACTEPHOTO aHAJIM3a.

Hroro B cemectpe: 17 17 17 o7

Hroro 17 17 17 0 57

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIOJHEHUU
Oo0y4JalIUMHUCA  OINpPENETCHHBIX  TPYIOBBIX  (yHKUMH,  CBSI3aHHBIX ¢  Oynyuuei
npodecCHOHATIBHOMN 1A TEIbHOCTBIO.

4.2. ConepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0MIIE 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO [IUKJIIa

Howmep paszpena HaszBanue u conep:kanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Pazgen 1 [onstne «VckyccTBeHHBIN HHTEILICKT». O0IAaCTh MPUMEHEHUS TEXHOJIOTUI
HCKYCCTBCHHOI'O MHTCJIJICKTA. I/ICTOpI/Iﬂ PasBUTHUA TEXHOJIOTUH
MCKYCCTBEHHOT'O MHTEJUIEKTa. HanpaBiieHus: pa3BUTHS UCKYCCTBEHHOTO
uHTeIUIeKTa. KimoueBbie 0COOEHHOCTH €CTECTBEHHOT'O MHTEIIICKTA.
CaoiicTBa cnabodopmanu30BaHHbBIX 33a/1a4. DMIUPUIEcKuil TecT TrropuHra
AJI1 OCHKHW UCKYCCTBCHHOI'O MHTCIIJICKTA. I/IHTGJ'IJ'IGKTyaJ'II)HI)IG
nH(OPMAaIIMOHHBIE CUCTEMBI KaK YHUBEPCATBLHOE CPEICTBO PEIICHHUS
IOHUPOKOTO Kpyra 3agad, JJIs1 KOTOPbIX HET CTAHAAPTHEBIX, 3apaHeC N3BCCTHBIX
MeToJI0B pernenust. Kiiacc MHTemneKTyanbHbIX 3a7a4d. AITOPUTMBI Kak
dhopmanuzanus 3HaHUN 00 00paboTke JaHHBIX. OOpaboTKa JaHHBIX U
00paboTKa 3HaHUI

Paznen 2 [Honstue «MamruHoe 00y4yeHure». MammHHoe 00ydeHne u
UCKYCCTBEHHBIN UHTEIIIEKT.
Tpu Bua MalIlmHHOTO O0YYEHHUS:

— oOyuenue ¢ yuurenaeM. OCHOBHBbIE periaeMble 3agaun. O6mactu
npuMmenenus. [Iporao3upoBane Ha OCHOBE 00yUEHHUs € yUuTeleM. 3agada
KJ1accU(UKALUMK - PAaCIIO3HABaHUE METOK KJIACCOB. 3ajaya perpeccu -
MpeACKa3aHue 3HAYCHUN HENPEPBIBHOM LIENIEBOM IEPEMEHHOM;

— oOyuenue ¢ noakpersieHneM. OCHOBHBIE pelaeMble 3agaun. O0n1acTu
MpUMeHeHUs. Perienre nHTepakTUBHBIX 33/1a4 HAa OCHOBE 00Y4YEHHUS C
MOJIKPEIIICHUEM;

— oOyuenwne 0e3 yuutens. OCHOBHBIE penraembie 3aaaun. Oomactu
npuMeHeHHst. OOHapy)KeHUE CKPBITHIX CTPYKTYP IpU OMOIIHM 00ydeHus 0e3
yuutens. BeisgBiieHne noarpyni npy noMouu kiacrepusannu. CHuKeHne
Pa3MEpPHOCTH /ISl «CHKATHSI TaHHBIX»

Pa3znen 3 OcHOBHBIE 3Tallbl MATUHHOTO 00YYEeHHUsI, UX Ha3HAUYEHUE U OCHOBHbIE
0COOEHHOCTH:

— TpeaBapuTebHas 00paboTKa JaHHBIX B CHCTEMaX MAIIMHHOTO
o0yuenus. Haznauenune. OCHOBHBIE 0COOEHHOCTH;

— artan «O0yueHue» B cucTeMax MallMHHOTO oOy4deHus. [IpuHuume!
(dbopMHpOBaHUS TPEHUPOBOYHOTO HaOOpa JaHHBIX. Mcronp30BaHue
MEepEeKPECTHON MPOBEPKU. | unepnapameTpuyeckass ONTUMHU3ALINS

6




— 9TaIn OLIEHKH 00001aromIeii crtocoOHOCTH B CUCTEMaX MAIIMHHOTO
o0yuenus. [Toustus Tounoctu (Precision) u BepaocTH (accuracy)
(YHKIMOHMPOBAHUS MOJIETICH.

OcobeHHOCTH BBIOOpA ONTUMAIBLHOW MOJIENIHM MAIIMHHOTO OOy4YeHUs,
TurmoBast 3aBUCUMOCTbh MEKIY CIOKHOCTBIO MOJICIH MAITUHHOTO O0yUCHHS U
oteHKoi e€ 3 dexkruBHOCTH. THIIOBAs 3aBUCUMOCTH OLIEHKU 3()(HEKTUBHOCTH
MoieIeit MAaIIuHHOTO o0yueHHs oT pa3mepa o0yuJaroniei
MOCJICIOBATEIBHOCTH.

dopmMasbHas OCTAHOBKA 337[a4i MAIIIMHHOTO 00yYCHUS

Pa3znen 4

Peanuzanus anroputma oOydenusi mnepcentpoHa Ha Python. Monyny
NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crtpoenue u ¢pyHKIMH Ouojornyeckoro Heipona. Peanuzanus
nepuenTtpona Ha Python ¢ ucnons3oBanuem scikit-learn. Tpenuposka
MepCcenTpoHa.

AnantusHbiii muHeNHbIN HelipoH (ADALINE). Tpenuposka ADALINE
METOJIaMU MaKETHOTO U CTOXAaCTHYECKOT0 IT'PaJIMEHTHOTO CITYCKa.
Junamuueckoe oOydyeHue.

Monens noructudeckoi perpeccud. TpeHUpOBKa JOTUCTHUECKOMN
perpeccuoHHO# Monienu B scikit-learn. Pemenune mpoGieMsr epeoOyueHust
IIPH TIOMOIIY PETyJISIPU3ALIH.

Merton onopubix BekTopoB (SVM). Knaccudukanus ¢ MakCHMaTbHBIM
3a30pOM U C MSTKHUM 3a30poM Ha ocHoBe SVM. Pemiennie HenmmHeHHbIX 3a1a4
siepHbIM MeTosIoM SVM.

Monenu MalmuHHOTO 00Y4YEeHUS Ha OCHOBE JIEPEBHEB PEILICHUM.
OO0bscHenne pe3yiapTaToB 00yueHus. CiydaliHbli jec.

Mopens MalMHHOTO 00yYeHHs Ha OCHOBE K OmKaiIix coceei.

Hausnsrit baitecoBckuii kinaccudukatop.

Pasznen 5

IIpenobpaboTka naHHbIX. Pemienue mpoOieMbl MPOMYIIEHHBIX JIaHHBIX.
O6paboTka KaTeropuadbHBIX JaHHBIX. Pa30uBka HaOopa MaHHBIX HA
TPEHHPOBOYHOE U TECTOBOE MOJMHOXecTBa. llpuBeneHne NpPU3HAKOB K
olnHaKkoBo#l mikane. OTOOp coaepKaTeNbHbIX MNpHU3HAKoB. OmnpeneneHue
BaXHOCTH MTPU3HAKOB.

Cxatve TaHHBIX IyTeM CHIDKEHHS pasMepHocTH. CHIDKEHHE
pa3MepHOCTH 0e3 yuuTessl Ha OCHOBE aHAJIN3a TTIaBHBIX KOMIOHEHT. Cxatne
TAHHBIX C YUYUTENIEM IyTeM JIMHEHHOTO JUCKPUMHHAHTHOTO aHAJIH3a.
SInepHbIif METO ] aHanK3a IIIaBHBIX KOMIOHEHT ISl HEIMHEHHBIX
OTOOpaKEHHUIA.

Pasgea 6.

OnTumu3anus NOTOKOB ONEpALMi TP TOMOIIM KOHBEHEpoB. ToHKas
HACTpOIika MalIMHHO-00y4YaeMbIX MOJIeJIell METOJJOM CETOYHOTO MOUCKA.

IIporuo3upoBaHue 3Ha4EHUI HEIIPEPHIBHOM LIEJIEBOY ITIEPEMEHHON Ha
OCHOBE PErpeCCHOHHOI0 aHAIN3a.

PaboTa ¢ HeMapKupOBaHHBIMH JaHHBIMH - KIACTEPHBINA aHAU3.

TpeHnpoBKa MCKYCCTBEHHBIX HEMPOHHBIX CETEU JIJIs paclO3HABAHUS
M300paskeHHH.




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsITHs U UX TPYJI0EMKOCTh

Ne
/o

TeMbl mpakTHYECKUX
3aHSITHU

Dopmbl
MPaKTUYECKUX
3aHSITUA

TpynoeMKoCTb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No
pasnerna
JIACIIAII

JIMHEI

Cemectp 7

Kitacc nHTEIUIEKTy aJIbHBIX
3amad. OO0paboTKa JaHHBIX U
00paboTKa 3HaHUH.
AJITOpUTMBI KaK
dbopmanuzanus 3HaHUH 00
00paboTKe TaHHBIX.

IPyIIIOBas

2

OOyueHue ¢ yunuTeneMm.
OcHOBHBIE pelIaeMble
3a1a4u. 3ajaya
KJIaccupukanuy. 3araya
perpeccum.

IpynIoBas

[IpenBaputenbHas oOpaboTka
JTAHHBIX B CHCTEMax
MAIIMHHOTO O0YYCHHSI.

rpynioBasd

Peanuzanus nepuentpoHa Ha
Python ¢ ucnonp3zoBanneM
scikit-learn. TpenupoBka
NepcenTpoHa.

AanTUBHLIN JTHHEHHBIH

Heiipon (ADALINE).

IpynIoBas

Moienb TOrUCTUYECKOM
perpeccuu. Pemenue
npo0JieMbl nepeoOyueHus
IPU TOMOIIU
peryJspu3aliu.

MeTo/1 OTTIOpHBIX BEKTOPOB
(SVM). Perrenue
HEJIMHEWHBIX 33]1a4 S/IEPHBIM
MetooM SVM.

IpyIIIOBast

Monenu MallmHHOTO
00y4eHUsI Ha OCHOBE
JIEPEBBEB PELICHUM.
CiyyaliHblii Jiec.
Mopjens MallMHHOTO
o0yuenus Ha ocHoBe K
ONKaNIINX coceei.
Hawusnebiii baitecoBckuii
KJaccupukarop.

rpynmoBas

Bcero

17

17




4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTh IIPUBEACHBI B TA0IUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJI0OEMKOCTh

W3 aux Ne
Ne HaumeHoBanue 1a00paTopHBIX pabOT TpyROEMKOCT, | PAKTHUCCKOH | pasaena
/o (dac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 7

1| Pa3pabotka Mojenu TUHEHHOTO 2 2 1
agantuBHoro HelipoHa (ADALINE) na
OCHOBE 0a30BOI0 KJIacca MepCenTpoHa

2 | Knaccudukanusi Ha OCHOBE IEPCENTPOHHOM 2 2 2
MOJIENIH C UCIOJIb30BaHUEM OMOJIMOTEKHU
Scikit-learn

3 | Knaccudukaius Ha OCHOBE MOIETH 4 4 3
JIOTUCTHYECKON PEerpeccuu ¢
HCIToNb30BanneM oubmmoreku Scikit-learn

4 | Krnaccudukamus METOIOM OIMIOPHBIX 6 6 4
BEKTOPOB C UCIOJIb30BAHUEM OMOJIMOTEKH
Scikit-learn

5| Krnaccudukanus TMHEHHO pa3aeTnMbIX 1 1 )
00BEKTOB (TpH MPHU3HAKA, YETHIPE KJ1acca) ¢
HCIToNb30BanneM oubmmoreku Scikit-learn

6 | Knaccuduxamms nuHeitHO Hepa3AeTUMBIX 2 2 6
00BEKTOB C HCIIOJB30BaHUEM OUOJIMOTEKH
Scikit-learn

Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIIXcs

Bugsr camoctosTensHOM pa6OTLI " €€ TPYAOCMKOCTD ITPUBCJICHLI B Ta6J'II/II_Ie 1.

Tabnuna 7 — Buabsl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHo# paboTh
qac qac
1 2 3
W3yueHne TeopeTuyecKoro Marepuasia 30 30
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimosnnenue pedepata (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 13 13
ycneBaemoctu (TKYVY)
Homamnee 3aganue ([13)
KonTtposbabie paboTsl 3a09HnK0B (KP3)
IToaroroBka K MpOMEXyTOYHOMU 14 14
arrectaruu (I1A)
Bcero: o7 o7




5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIUXCS [0 TUCIHILIHHE (MOJIYIIIO)

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

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN

[lepeueHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUIN IIpUBeieH B Tabmule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX M3AaHUI

Komiuectso
9K3EMILIIPOB B
[lngp/ bubnuorpaduyeckas ccpiika oubmoTexe
URL aapec
(KpoMe AIIEKTPOHHBIX
SK3EMILISIPOB)
YK Pamika Cebactbsan, Mupmkanumm Baxua. Python u
681.3.07 MalllMHHOE 00y4eHHE: MAIIMHHOE U ITyOOKOe 00ydeHue
¢ ucnoas3oBanueM Python, scikit-learn u TensorFlow 2,
3-e m3x. Ilep. ¢ anrn. — CII6.: «/Inanekruka», 2020. —
848 c.
YIK: Kepon Openben. [IpuknagHoe MammHHOE 00YUYEHHE C
681.3.07 nomouibto Scikit-Learn, Keras u TensorFlow:
KOHIICTILINU, MHCTPYMEHTBI ¥ TEXHUKHU JJISI CO3JJaHHUs
MHTEJUIEKTyallbHBIX CUCTEM, 2-€ u31l.: Ilep. ¢ aHri.—
CII6.: OO0 «unanextuka», 2020.-1040 c.
VYK 004.43 | [lnac J:x. Bangep. Python as cnoxHbIX 3a71a4: Hayka
1137 0 JaHHBIX. 2-€ MeXAyHap. u3l. — Acrana: «CrnpuHt byk»,
2024. - 592 c.
YK Jlxxomwm IIpatuk. IcKyCcCTBEHHBIM HHTEIUIEKT C
681.3.07 npumMepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JImanexktuka", 2019. — 448 c.
ISBN Anpnpeac Mromnep, Capa I'Busio. Benenue B ManimHHoe
978-5- o0yueHue ¢ nomobio python. PykoBoacTso aist
9908910-8-1 | cnenmanuctoB mo padore ¢ qaHHbIMH. — M.: NL]
«['eBuccra», 2017. — 393 c.
YK JIync Ilenpo Koanwo, Bumuin Puuapt. [loctpoenue
0004.438 CHCTEM MalIMHHOTO 00y4eHus Ha si3bIke Python. 2-e
nznanue/ nep. ¢ anrn. CnuakuH A.A. — M.: JIMK Ilpecc,
2016. — 302 c.
YK Onbon Kpuc. Mammnanoe o0yueHHe ¢ HCIIOJIb30BaHHEM
681.3.07 Python. Coopuuk pernienitoB: Ilep. ¢ anrn. — CI16.: BXB-
[TetepOypr, 2019. — 384 c.: ui.
YK 004.62 | Cunen [3Bu, MelicMan ApHo, Anu Moxamen. OCHOBBI

Data Science u Big Data. Python 1 Hayku 0 TaHHBIX. —
CII6.: ITutep, 2017. — 336 c.
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7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAalIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb OJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «MHTepHeT»
URL anpec HaumenoBanue

http://www.machinelearning.ru/wiki/i | IIpodeccronanbHbli HHPOPMAITHOHHO-aHATUTHYECCKUI
ndex.php?title=3arnaBHas_crtpanuna | pecypc, MOCBSIIEHHBIH MAITMHHOMY O0yUYCHHIO,
pacro3HaBaHUIO0 00PA30B U MHTEIUIEKTYaTbHOMY
aHAJIN3y JaHHBIX

http://python.org OdunuaneHblil caiiT s3pika Python

https://www.anaconda.com/download/ | Anaconda - JuctpuOytus Python,

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUEHUs, HCIOJIB3yEeMOTO TpPH OCYLIECTBICHUU
00pa30BaTeNIbLHOTO Mpolecca MO AUCLUIIINHE.
[lepedeHp UCTIONB3yEMOTr0 IPOTPaMMHOTO obecnieueHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne m/m HanmenoBanue

1 Anaconda 2020.11 For Windows Installer

2 Python 3.7 version

3 Spyder 4.2.3

8.2. Ilepeuenn MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenpr WCHONB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue
1 Omnnaita-kaura « CripaBoYHUK 110 HayKe 0 JaHHbIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTaceTsl 110 MalIMHHOMY O0yYEHHUIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.
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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
http://python.org/
https://www.anaconda.com/download/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHYECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynasTuMenuiiHas JTEKIIMOHHAS Ay IUTOPHUS b.M. 21-21
KommnbroTepHslii kinacc B.M. 31-04

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS IPOBEACHUS IPOMEKYTOYHOW aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCTalluU

Buj npoMeXyTO4YHOI aTTecTanuu [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONPOCOB K 3K3aMEHY;
3amauu;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YaroluMucs NMpUMEHseTcsl 5-0ajulbHas IIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS

100-0ayuipHass  mkaia

MOﬂyanO-pCﬁTHHFOBOﬁ CHCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabauna 14 —Kputepuu ouieHKH YpOBHsI cQOPMHPOBAHHOCTH KOMIIETEHIIUN

Or11eHKa KOMITETEHITUH

5-0ayutbHas mIKana

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHINIH

COTIIMYHO»
(GavTCHO»

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIN
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCIIEI0BATEIFHO U TPAMOTHO €T0 M3J1araer;

— ONMUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO TPHUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeTno 000CHOBBIBAET U apTYMEHTHUPYET BIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CITCIMAIN3UPOBAHHBIX TOHITHIA.

«XOpOLLIO»
«3aUTEHO

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYIIECTBY W3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,

— HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTE;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW ACSITEIHHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITHATN3UPOBAHHBIX TTOHSATHH.

«yIOBJIETBOPUTEITHHOY
«3a4TEHO

— o0yyaroluiicss yCBOMWJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTtepuai,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTYpHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;

— cnabo apryMEeHTUPYET Hay4YHbIE TTOJI0KEHUS;

— 3aTpyAHseTcs B (GOPMYJIUPOBAHUU BBIBOJOB M 00OOIIECHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH CelMaTU3UPOBAHHBIX MOHSITHA.
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

— oOyyJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuana;

— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HaMpPaBJICHHUH;

— UCIIBITBIBACT TPYJAHOCTH B NMPAKTUYECKOM MPUMECHECHUH 3HAHU;

— HE MOXXET apryMEHTHPOBATh HAyYHbIE MTOJIOKEHNUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIICHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bomnpocsr (3amaun) nis sKx3aMeHa mpeIcTaBiIeHbl B Tadbnuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

No
/a

Kon

Ilepedens BonpocoB (3aad) a1 SK3aMeHa
P P ( 8 )Il HHAIWKaTOopa

Jaite onpenenenye NOHATHIO «VICKyCCTBEHHBIN UHTEILIEKT». [losicHuTe
TepMuHbI «Cl1a0blii HCKYCCTBEHHBINH MHTEIICKT» U « CHIIbHBII
HCKYCCTBEHHBIN UHTEIIEKT». [lepeuncnure ocobeHHOCTH
cinabodopMann30BaHHbIX 337a4 KaK OCHOBHOM 00J1acTH IPUMEHEHHUs
TEXHOJIOTUI UCKYCCTBEHHOT0 MHTEJUIeKTa. [IprBeanTe npuMepsl Takux
3ajad.

OITK-2.]1.1

[To xakoMy MPU3HAKY MOYKHO BBIICTUTh UHTEJUICKTYaJIbHBIC 33/1a41
cpenu Apyrux 3aaad oopadotku nHpopmaruu? [Ipuseaure npumepsl
WHTEJUICKTYaJIbHBIX 3a7a4. [losicHuTe, 4TO Ha3bIBAIOT
WHTEJUIEKTYaJIbHBIMH HH()OPMAIIMOHHBIMH TEXHOJIOTHSIMH.

OIK-2.]1.1

Haiite onpenenenue nouaTuio «MammHHOe 00yueHue». C yeM cBsI3aHO
CBOMCTBO 00yueHHs B Takux Mojiensx? Ilepeuncnure ocHOBHBIE
¢dakTopsl, BausAomre Ha 3Q(PEKTUBHOCTH UCIIOIB30BaHUS METOI0B
MAaIIMHHOTO O0YUYEeHHMs], M JaiTe UM KPaTKYIO XapaKTEPUCTHKY.

OITK-2.]1.1

[TpuBenuTe KIaccu(pUKaIUO CUCTEM MAIIMHHOTO 00yUYeHHs 110 00BEMY U
TUITY KOHTPOJISI BO BpeMsi 00y4eHus1, B 3aBUCUMOCTH OT CIIOCOOHOCTHU
o0yuaTbCs Ha OCHOBE MOTOKA BXOJSIIUX JaHHBIX, 110 CIIOCO0Y OIIK-2./1.1
00001eHus 3HaHuil. [laiite KpaTKyIo XapaKTepUCTUKY NEPEUUCIEHHBIM
KJIACCaM CHUCTEM.

[Tosicaute oco6eHHOCTH 00yUEHUs C YUUTENeM Kak BUJIa MAllIUHHOTO
o0yuenus. [IpuBeante NOCTaHOBKY 3a/1a4i O0YUYCHHSI C YUUTEIIEM.
[lepeuncnure TUIBI 33]1a4 OOYUEHHSI C YUUTEIEM, B 3aBUCUMOCTH OT BUJa
MHO’KECTBA JI0ITyCTUMBIX OTBETOB. [losicHUTE, UTO Ha3bIBaeTCA
MPU3HAKOBBIM OMHCaHHEM 00BEKTa U3 MHOXKECTBA UCCIIEyEMbIX
00bekToB. Kakue THIbI IPU3HAKOB CYIIECTBYIOT?

OIIK-2./1.1

HepeqnanTe OCHOBHBIC OTallbl PECIICHUA 3aa41 MAIlIMHHOT'O 06y‘-IeHI/I5[ C

OIIK-2.]1.6
yuuresieM. IlosicHuTe copepkaHue KaKI0ro dramna.

[Tosicaute ocobeHHOCTH 00yueHus 6€3 yUUTeNs Kak BH/la MalllMHHOTO
oOyuenus. [lepeuncnure Hanbosee xapakTepHble 00JIACTH
UCIOJIb30BaHusl 00yueHus 6e3 yuutens. Kakue Tuel 3a/1a4 pemarrcs OIIK-2.11.6
MeToaaMu o0yueHus 6e3 yuurens? JlaiiTe KpaTKyro XapaKTepUCTUKY
9THUM 3aJjayaM.

[TosicHuTe 0COOEHHOCTH 00YUYEeHHUS C MTOAKPEIUIEHUEM KaK BHJIA
MaIHHOTO 00y4eHus. [IpuBeuTe MOCTaHOBKY 3a1aui 00yUCHHUS C
noakperniaeHrueM. OnuImTe cxeMmy B3auMOJAEHCTBHS areHTa co Cpelo OIIK-2./1.6

npu peanu3anuy o0ydeHus ¢ noaxperieHnem. Ilepeunciure
XapakTepHble 00JIACTH MPUMEHEHHs 00YUEHUS C MOJKPEIICHUEM.
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[TosicHuTe 0COOEHHOCTH OILIEHKH KauecTBa padoThl Kilaccudukaropa.
[Touemy kodduIeHT OmMUOOUYHBIX KIacCU(UKAITUN U TPABUIHBHOCTD
KJaccu(UKauy He Beeraa ABISOTCs 3 (HEeKTUBHBIMU MOKA3aTEISIMU
KadecTBa Kinaccudukanuu? Yro Takoe MaTpuiia HetouHocten? Kak
OTIPEICNIUTh TOYHOCTD U MOJIHOTY KJIACCH(PHUKAINU C UCIIOJIH30BAHUEM
MaTpulbl HetouHocTeil? Kakue ocobenHocTH kiaccudukaropa
XapaKTepU3YIOT TOYHOCTh M MOJIHOTA?

OIIK-2.71.6

10

Kaxk BBITTISIST THIIOBBIC 3aBUCHMOCTH TOYHOCTH OT ITOJTHOTBI
KJIaCCHU(UKAIINH, a TAK)KE TOYHOCTH U TIOTHOTHI OT IMTOPOTa MPUHATHS
pemenus? [TosicHuTe Takoe MOBEACHUE TAHHBIX 3aBUCUMOCTEH.
[Tosicuute, uto Takoe «mepa F1y», kak oHa onpenensieTcs U JUisl 4ero
HCITOJIB3YETCS.

OIK-2.71.6

11

[TosicuuTe, Kak UCIIONB3yeTCsl KpUBasi pabouell XapaKTepUCTUKU
npuémunka (ROC) nns oueHku kauecTBa padoThI KiaccudukaTopa.
[IpuBenuTe XapakTepHbIl BUJ JaHHOW KpUBOM. Kak BBINISIAUT KpuBas
paboueii XxapaKTepUCTHKU TPUEMHHUKA [IPH YUCTO CIyYaiHON
knaccuukanuu? [ Kakux mesneil 00bIYHO MCTIONB3YeTCsS N3MEPEHNE
IJIOLIA/IM TTOJ1 KpUBOM paboyeit xapakrepuctuku npuémuuka (AUC)?

OIIK-2.71.6

12

[TosicHuTE, KaK CTPOUTCA MAaTPULA HETOYHOCTEN IIPYU MHOT'OKJIACCOBOM
kiaccupukanuu. Kak MOXXKHO OLIEHUTh TOYHOCTB M MOJIHOTY JUISL KaXKA0T0
KJIacca, a TaKyKe Pe3yJIbTUPYIOIINE 3HAYEHUsI TOYHOCTH U ITOJIHOTHI
KJIaCCU(DUKAIIHH.

OITK-2.1.6

13

[TosichuTe 0COOEHHOCTH OLICHKM KauecTBa paboThl Mojienielt perpeccuu. B
KaKuX Clly4asx OTAAroT ImpeanoyreHue kpureputo kauectsa RMSE, a B
Kakux ciydasx kpureputro MAE?

OIIK-2.71.6

14

B uém cocTout cBoiicTBO 06001IatOIIEl CTTOCOOHOCTH MOIECTH
MaIIMHHOTO 00y4eHust. Kakue npuéMbl HCIOIB3YIOTCS JIJIst
TEOPETUYECKON M SMIMPUUECKOI OIleHKH 000011aomei cnocooHoCTu:
OIlEHKAa MaTeMaTHIeCKOT0 OXKHIAHHs CPEIHUX ITOTEPh, OIICHKA
BEPOSTHOCTH MepeoOyUeH s, OIleHKa Ha OTIOKEHHbIX naHHbIX (hold-out),
OIIEHKA CKOJIB3AIIero KOHTpoJIs (Cross-validation).

OITK-2.71.6

15

Ha3zoBuTte 0CHOBHbBIE TPUUYUHBI BOSHUKHOBEHHS ITepeoOyUueHus U
HEZ000y4eHUsI B MOJIEIISIX MalIMHHOTO 00y4enus. [lepeuncnure
OCHOBHBIE CITOCOObI MUHUMM3AIMU IEpe00yUSHHSL.

OITK-2.11.6

16

[TosicHuTe MOHATHS CMEIIEHHUS, TUCTIEPCUH U HEYCTPaHUMOI
MOTPEIIHOCTH KaK TPEX COCTABIIAIOIIUX OUTHOKU 0000IIeHUS MOIeTei
MaITHHHOTO 00YYEHUSI.

OIIK-2.]1.6

17

[Tosicuute xapaktep U3MEHEHHS OLEHOK 3PPEKTUBHOCTH MOeTei
MAaIIMHHOTO O0YYeHHS IPU BO3PACTAHUU HX CIIOKHOCTH (KpUBBIE
nposepkw, validation curve) u pasmepa oOyuaroieit BeIOOPKH (KpHUBbIC
oOyuenus, learning curve).

OITK-2.]1.6

18

[Tepcentpon Pozenbnarra. CTpykTypHasi cxema v MpaBuiIo 00ydeHus
NIEpPCENTPOHA.

IK-1.1.1

19

Monens anantuBHOro nuHeitHoro Heiipona. O0yuenne ADALINE npu
MOMOIIY METO/1a IPAJUEHTHOrO ciycKa. [IakeTHBIN U cTOXacTUYeCKU
TPaguEHTHBIN CITYCK.

TK-1.JT.1

20

Mopaenb noructuueckoi perpeccuu. [lokaxure, 4To BIXOL
CUTMOUJANIbHON PYHKIIMU MOKHO MHTEPIIPETUPOBATH KaK BEPOSTHOCTD
MIPUHAJISKHOCTH OTICTHHO B3STOr0 00pasiia mepBoOMy KIIACcCy.

TK-1.]1.1

21

OO06yueHue MoIeNIM IOTUCTUYECKON perpeccun. Pemenne nmpooieMbl
nepeoOyueHust P MOMOIIM peryisipusaiun. L2-perynspusarus

TK-1.]1.1

22

MeToj onopHbIX BekTopoB. Knaccudukaliys ¢ MSITKUM 3a30pOM ISt

TK-1.]1.1

14




o0ecrnedeHrs CXOAMMOCTH ONITUMU3AIMH TIPH JOITYCTUMOCTH OLTUOOIHOMN
KJIaCCU(PUKAIIHH.

23

Pemenne HenMHEWHBIX 3a/1a4 IPU IOMOIIM METO/1a ONTIOPHBIX BEKTOPOB.
JloOaBieHre Kk HaOOpy TAHHBIX JIOMOJHUTEIFHBIX IIPU3HAKOB.
Hcnonb3oBanue npusHakoB 6im3zoctu. RBF-¢ynkmms kak GpyHkius
noxoous.

MK-1.]1.1

24

['uneprniapaMeTprudeckas ONTUMHU3AIMS MOJIEIeH MAIIMHHOTO O0YYeHUSI.
Hcnonb3oBanue pemeéTyaToro NoMcKa st BBIOOpa HaMTydIInX
TUIepHapaMeTpOB MOJECIIN.

TK-1.J1.1

25

Monenb Ha OCHOBE JiepeBa MPUHATHS pelieHnid. OCHOBHbIE 0COOEHHOCTH
Mmozenu. [loctpoenue nepeBa pelieHuii Ha OCHOBE NPUHIUIIA
HauboIbIIero mpupocta nHdopmauuu. ['uneprnapamerpsi,
o0ecneunBaroIINe MOJACTPOUKY MOJIEIH.

MK-1.J1.1

26

Monenb Ha OCHOBe city4aifHoro seca. OCOOEHHOCTH MOJIEH. AJITOPUTM
«BBIpAIIUBAHUS CITy4alHOTO Jeca. [ unepnapameTpsl, 00eCIeYnBaOIINe
MOJICTPOUKY MOJICIIH.

MK-1.]1.1

27

Knaccudukarop Ha ocHOBe k Ommkainx coceieid 1 ero 0COOCHHOCTH.
I'nnepriapamMeTpsbl, 00ECIEYMBAIOIINE TOACTPOWKY MOJICIIH.

MK-1.]1.1

28

HausHerii OaiiecoBckuii kinaccudukatop. OCHOBHBIE 0COOCHHOCTH
MOJIEJIU ¥ 00J1aCTh €€ MPUMEHEHHSL.

MK-1.]1.1

29

[Tpuémsl npeaBapuTebHON 00pa0OTKH JAHHBIX B MOJENSIX MALIMHHOTO
oOyuenwus. Pemenue npo6iemMbl ¢ HEAOCTAIOIIUMHE JaHHBIMH, 00paboTKa
KaTeropuaJIbHbIX (MMEHHBIX U IMOPSIKOBBIX) JaHHBIX, BBIOOP 3HAUMMBIX
MpU3HAKOB (Mcnonb3oBanue L1 perynspuszanuu, airoputM
M0CJIEI0BATEIBHOTO BEIOOPA PU3HAKOB, OLIEHKA BAYKHOCTH ITPU3HAKOB C
MTOMOIIIBIO CITYYalHBIX JICCOB)

MK-1.71.2

30

Bbienenre npu3HaKkoB: CKAaTHE JaHHBIX C MTOMOIIBIO MTOHMKCHHUS
Pa3MEPHOCTH MPOCTPAHCTBA MTPU3HAKOB. AHAJIN3 TJIABHBIX KOMIIOHEHT
(Principal Component Analysis). JIuneiiHbIii TUCKPUMUHAHTHBIN aHATH3
(Linear Discriminant Analysis).

TK-1.J1.2

31

AHcam0au MoJieneld ManMHHOTO 00y4eHust. OCHOBHBIE TTOIXO/BI K
cozanuio ancamouieil. barrunr (bagging).

MK-1.71.2

32

Ancamb6neBoe o0yuenue. bycrunr (boosting). Aixroputmer Boostl,
amantuBHbIA Oyctunr (AdaBoost), rpaguentHsiii Oyctusar (GBM).

TK-1.J1.2

33

AmncambaeBoe odyuenne. Crexkunr (Stacking).

TIK-1.J1.2

Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3a1aun) ans 3adera / audd. 3ayera

No mi/mm [Tepedyens BompocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJIUKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUS/BBITIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCOBOH pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bompockl  uisi  poBeneHUs TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHS
MpeICTaBICHBI B Ta0nwie 18.
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Ta6mmia 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne . Kon
[TprMepHBIii TepeueHb BOIPOCOB I TECTOB
n/m WHJMKaTOpa
1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 8EPHO2O OMBEMA
U3 yemuwipex npeoyloHCeHHbIX U 060CHOBAHUEM 8b1O0OPA
Wuctpykuums: IlpounTaiite TEKCT, BBIOEPUTE MPABUIIBHBIN OTBET U 3AIHILIUTE
apryMeHTbl, 000CHOBBIBAIOIINE BEIOOP OTBETA
1 Ouenka koppessiuu 1o [lupcony Mex1y nepeMeHHbIMU IT0Ka3aja OIIK-2.11.1
3Hadyenue 0. Yto »To o3Hayaer? OIIK-2.]1.6
A) IlepemeHHbBIE HE UMEIOT JIMHEHHON B3aMMOCBS3H;
b) IlepemeHHbIe UMEIOT HEIMHEWHYIO B3aUMOCBSI3b;
B) IlepeMeHHbIe HE UMEIOT HEIMHENHOM B3aUMOCBSI3H;
[') TlepemeHHBIE UMEIOT MAKCUMAIbHYIO TUHEHHYIO B3aMOCBS3b
(Tak KaK 3HaUYEHUE OIEHKU | - OTCYTCTBHE B3aUMOCBSI3H).
2 Kak cBsi3aHbI MeXy cO00I TUIOTHOCTH pacipeaesieHus U (QyHKIHS OIIK-2./1.1
pacrpeeneHus CiIy4ailHOW BeJIMYUHBI? OIIK-2.1.6
A) TInoTHOCTH pacmpenenaeHus - ’TO TPOU3BOIHAS (PYHKIIHH
pacnpeseneHus;
b) ®dynkuusa pacnpeneneHus - 3T0 MPOU3BOIHAS TUIOTHOCTU
pacnpeseneHus;
B) DOty BenWYMHBI HUKAK HE CBSI3aHBbI;
I') OTu BenUuMHBI B3aMMHO OOPATHBI.
3 Kakyto mmomaaps moj kpuBoit ROC (Area Under the Curve - AUC) MK-1.4.1
Oyzaer uMeTh 6e3ynpedHsblil kiaccudukarop? IK-1./1.2
A) 0.0;
b) 0,5;
B) 1,0;
I 2,0.
4 Kaxkas n3 MeTpuK MOKET IPUHUMATh OTPULIATEIIbHBIE 3HAYEHUS? IK-1.14.1
IK-1./1.2
A) R"2;
b) MAE;
B) RMSE;
I') Accuracy.
2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 8APUAHINOE OMEemda
U3 NPEON0NHCEHHBIX U PA3BEPHYMBIM 000CHOBAHUEM 8b100pA
Wnctpykuus: I[IpounTaiite TekcT, BBIOEpUTE IPABUIbHBIE BAPHAHTHI OTBETA U
3aIUIINTE aPTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB
5 Kak 60opotscs ¢ apdexrom nepeodyueHus? OIlK-2.1.1
OIIK-2.11.6

A) Cnenatb Mozienb npolie (MeHee KOMIUJIEKCHOM);
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b) B3aTh MeHbIe 00ydaromux JaHHBIX;

B) Hakomwuth Gonbliie 00y4yaromux JaHHBIX;

I') Cnenate Mojenn cioxxkHee (00J1ee KOMIIJIEKCHOM);

1) TloBbicHUTBh Ka4eCcTBO OOyUaromield BRIOOPKH MyTEM CHUKEHUS
[IyMa B JIaHHBIX, UCTIPABIICHUS OIIMOOK, YCTPaHEHHS BBIOPOCOB

U T.I.;

E) Hanoxutb orpaHu4eHHs Ha IPOCTPAHCTBO ApaMETPOB MOJIENH;
2K) IlpoBepsATh METPUKH TOJBKO IO OOyJArOIIei BEIOOPKE.

Bo3MoxxHBIMUI PELIICHUAMUA HpO6JICMBI He,[[006yquI/I5[ SABJIAKOTCA:

A) Bp10op Gosiee CII0KHON MOIeTH ¢ OOJIBIITUM YHCIIOM
HACTpauBaeMbIX IapaMETPOB;

b) IlpenocraBnenue oOy4aromeMy alropuTMy JTy4IIUX IPU3HAKOB
(KOHCTpYHpOBaHHE ITPU3HAKOB);

B) VYwmenblienue orpaHudeHuit MOIeNu (HarpuMep, CHIKEHUE
BEJIMYMHBI TUIIEpIIapaMeTpa PEryJIsipu3alum).

I') Hu onuH U3 IepeunCICHHBIX.

OIK-2.]1.1
OITK-2.J1.6

Kakue n3 MeTpuk COBMECTHO AAIOT TOCTATOYHO TOJIHYIO
XapaKTepUCTHUKY KIacCupUKaTOpa Mpu HecOATaHCHPOBAHHOM BHIOOPKE?

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

MK-1.70.1
TK-1.71.2

Kaxkwne MCTOJbI MAalIITMHHOTO O6y‘-IeHI/I}I HUCIIOJIB3YCTCA IJIA

Kiaccupukanuu’?

A) Jluneiinas perpeccus;

b) Jlorucruueckas perpeccus;

B) I'panuenTHslil cnyck;

I') Meton rimaBHBIX KOMIIOHEHT;

1) Meton K-cpennux;

E) Metoa omopHbBIX BeKTOpoB (SVM).

MK-1.70.1
TK-1.71.2

3 mun. 3adanue 3AaKpbvlnmoco muna Ha yCmaHoe6J/leHUe cOomeemcmeusl

Wucrpykus: TIpounTaiiTe TEKCT M YCTaHOBHTE COOTBETCTBHE. K Ka) 101 MO3UIIHH,
JaHHOM B JICBOM CTOJIOIE, TI0I0EPUTE COOTBETCTBYIOIIYO MO3UIIHIO B
IIPaBOM CTOJIOLIE

VYcraHoBute COOTBETCTBUE. THUIBI MNPU3HAKOB B  MAIIMHHOM
00y4YeHUH U UX OMUCAHNE

1 KonnyecTBeHHbIE
(HenpepbIBHBIE)

2 KareropuaibHbie
(mCcKpeTHbIE)

3 TlopsikoBble

A) IlepemenHast, KOTOpas U3MEPSIETCS B peaIbHbBIX
4uCllaX, HaIpUMEp, BO3PACT WIH JOXOJ

b) IlepemenHnas, koTopas IpUHUMAET 3HAYCHUS U3
OTrpaHMUYEHHOT0 MHOXKECTBA, HAIIPUMEP, M0
WJIM LIBET

B) KareropuanpHblil IpU3HaK, KOTOPBIA MOKET

OIK-2.]1.1
OITK-2.J1.6
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OBITH YIIOPSIIOYCH, HAIPUMED, OLICHKA MPOTyKTa
o mkajie ot 1 10 5
4 bunapHble I') KareropuanbHblil Ipu3HaK, KOTOPBIM MOXET

MIPUHUMATH TOJILKO JBa 3HAUYEHUs, HAIIpUMED,
€CTb/HET WJIU MPaB/Ia/JI0XKb

J1) Tekct, npeacTaBiICHHBIN B BUE HabOpa CJIOB
WM CUMBOJIOB, UCIIOJIB3YETCS IIPU aHAIIu3e
TEKCTa WIH MpHU paboTe ¢ JaHHBIMU U3
COLIMAJIBHBIX CETEHN

10

CocTaBioLIe OIUOKA 0000MIEHNST MOEIH MAIlIMHHOTO
oOydeHus

1 Cwmerienue A) Cucremarmdeckas ommOKa, CBSI3aHHAs C
HEBEPHBIMHU MPENOIIOKEHUIMHU O XapaKTepe
naHHbIX. [loka3bpIBaeT HACKOJIBKO JAJIEKO
MIPOTHO3BI MOJIETH HAXOSATCS OT KOPPEKTHBIX
MIPOTHO30B B IIEJIOM TP MHOTOKPATHOM O0yUECHHH
MOJIETIM Ha Pa3HbIX MOJMHOKECTBAX 00yYaroIero
Habopa TaHHBIX.

2 Jlucniepcust b) Cayuaitnas ommOka, CBA3aHHAsI ¢ YpEe3MEPHOM
YYBCTBUTEIBLHOCTHIO MOJICIIN K HEOOIBIIINM
M3MEHEHHUSIM B 00yJaromuX JaHHBIX. M3mepser
CTENEHb U3MEHYUBOCTH IMPOTHO3a MOJIEIH JIJIsi
KJaccupuKaluu OTAEIbHOr0 o0pasia npu
MHOTOKPaTHOM O0y4Y€HUU MOJEIIH, HallpuMeEp, Ha
Pa3HbIX MOJIMHOXKECTBAX 00yyaroiero Habopa
JTAHHBIX.

3 Heyctpannmas B) [losiBisieTcst BcreACTBUE 3aIIyMICHHOCTH CAMUX

TIOTPEITHOCTh JTAHHBIX.

OIK-2.]1.1
OITK-2.J1.6

11

VYcra"moBute coorBeTcTBUE. TUIILI aHCAMOJIEll MOAelIell MAIlIMHHOT'O
0oOyYeHUs U ONHCaHUE

1 barruar A) Meron nocTpoeHUsI HECKOIbKUX MOJeNIeil
Bootstrap Aggregating) Ha OCHOBE CITyYalHBIX MOJBBIOOPOK
oOyuaroiel BBIOOpKH, arperupoBaHue
PE3yNbTATOB JJISl TOTYUYEHUS
OKOHYATEeIBHOTO MPOTHO3a
2 bycrunr (Boosting) b) Crnoco6 mocTpoeHus mocienoBaTeIbHOCTH
CITa0BIX MOJIENIeH, KaXK/ast CIe Iy romas
oOydJaeTcst Ha TaHHBIX, HA KOTOPBIX
IpeIbIAYIIast JOMycKaja OIUOKH
3 Crexunr (Stacking) B) Meroa, B KOTOPOM HECKOJIBKO MOJENEH
00yJaroTcsi HE3aBUCUMO, a 3aTE€M HX
PE3yNIbTAThI UCIIOJIB3YIOTCS B KAUECTBE
MIPU3HAKOB B 00IIIeH MOENH
I') Meroa, mpu KOTOPOM HECKOJIBKO MOJENEN
TOJIOCYIOT 32 OKOHYATEJIbHBIN ITPOTHO3,
B3BELLICHHOE UJI PaBHOMEPHOE
KOJIMYECTBO I'OJIOCOB Pa3HBIX MOJIesen
MOJKET OBITh HCIIOIH30BAHO

MK-1.70.1
TK-1.71.2

12

YcTaHOBUTE COOTBETCTBUE. THUMBI  PEryisipu3allud  MOJENeH
MalIuHHOTI'O 06y‘-I€HI/ISI 1 UX OIIMCAaHHuEC.

TK-1.]1.1
TK-1.J1.2
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1 L1 perymsapuzammst ~ A) Meton, KOTOpbIi go0aBiseT mrpad K
(Lasso) (YyHKIIMOHATY TOTEPh MO a0COIIOTHOM
BeJIMYrHE KOA(DPHUITMEHTOB MOJIETH,
MO3BOJISIET TIPOBOJUTH OTOOP MPU3HAKOB
2 L2 perymapuzammst b)) Meton, koTopslii 1o6asisietT mrpad K
(Ridge) (yHKIHMOHATY IOTEPb MO KBAJpaTy 3HAYECHUI
K02(pPHUITMEHTOB MOIEIIH, CITOCOOCTBYET
YMEHBIIICHUIO BECOB KOI(PPUITUCHTOB
3 Elastic Net B) Merton, kotopslii coBmermaet B cede L1 u L2
PETYISIPU3AIIHIO, TTO3BOJISIET OaJIaHCHPOBATH
MEXy 0OTOOPOM IPU3HAKOB M COKPAIICHUEM
BECOB
4 Dropout I') TexHuka, KOTOpasi MPUMEHSIETCS I OOPbOBI
¢ Iepeo0ydeHreM HEMPOHHBIX CEeTEeH,
3aKIIF0YAETCS B CIYYAHOM MCKITIOYCHUN
JacTH HEHPOHOB B TpoIecce 00yICHUS
1) Texnuka, KOTOpas UCIOJIb3YETCs JIJIst
ONITUMH3AIIMHU TIpoIiecca 00yUeHUs,
3aKJIFOYAETCSl B OCTAHOBKE O0yUEHUST MOICIH
Ha paHHMX 3Tarax, Korja HeT 3HAYUTEIbHOTO
MIPUPOCTA KAYeCTBA

4 mun. 3adanue 3aKkpvimo2o muna Ha YCMaHosleHue nocied08amelbHOCmu

Nucrpyknpmsa: [IpounTaiiTe TEKCT M YCTAHOBUTE ITOCIIEN0BATEIBHOCTD.
3anummTe COOTBETCTBYIOLIYIO OCIEI0BATENBHOCTh OYKB ClI€Ba HAlpaBo

13 Omnpenenure Nocaea0BaTeIbHOCTD TPUHATHS HHTEIIEKTYAJIbHBIX OIIK-2./1.1
pelIeHN YeTOBEKOM. OIIK-2./1.6

A) Jlannsie (oOpaboTka);

b) Undopmanus (noznanue);

B) 3nanue (oOHapykeHHE 3aKOHOMEPHOCTEH);
I') Tlonumanue (BBIBOJI YMO3AKIIOUECHHUIA);

M) Paccyxnenue (mpuHsSITHE pELLICHUN).

14 VYKaXuTe Mocaea0BaTeIbHOCTh ATAIIOB MAITUHHOTO O0YYCHMUS. OIIK-2.11.1

OIIK-2./1.6

A) Ouenka mozenu (BbIOOp KpUTEpUEB KauecTBa, CPaBHEHUE
paznuuHbIX anroputMoB MO);

b) Ilpeno6paboTka naHHBIX (BBIAEIEHUE TPU3HAKOB, OTOOD
NPU3HAKOB, CHUKEHUE Pa3MEPHOCTH, MACIITAOMPOBAaHUE
NPU3HAKOB, B3STHE BHIOOPOK);

B) IIporno3upoBanue (MCHOIB30BAHUE MOJEIH);

I') O6yuenue monenu (0TOOP MOIENTH U 0OyUEHHUE, BRIOOP METPUKH
KauecTBa, IEpEKPECTHAS NIPOBEPKA, THIIEpIapaMeTpUIECcKast

ONITHMHU3AITHS).
15 VYkakuTe Mociea0BaTeIbHOCTh ATAoB B3aumMoaecTBus arentoB co | [1IK-1.J1.1
Cpenoii B MallIMHHOM OOY4Y€HHUH € TIOJKPEIICHHEM, KOTOPBIE Taln IK-1./1.2

Ha3BaHue MeToay o0yucHus SARSA/
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A) Cocrosinue;
b) HeiicTBue.
B) Ilonkpennenue;

5 mun. 3aoanue omkpvimo2o muna c pazeepHymulM Omeemom

Wuctpykuusa: IIpounTaiite TEKCT U 3aIMILNATE Pa3BEPHYTHI 00OCHOBAHHBIM OTBET
WIN HalMIIMTE MPOITYIIEHHOE CI0BO/CIOBOCOYETAHHE

16 Knacrepuzamus, cHr>keHUE pa3MEPHOCTH AaHHBIX, mouck aHomanuit | OITK-2. /1.1
U JIp. — 3TO AJITOPUTMBI B KOTOPBIX UCTIOJIB3YETCsl 00yueHue OIIK-2./1.6

17 — 3TO METOJ| MalIMHHOro o0yuyeHus, B kotopoM areHT | OIIK-2./1.1
oOy4aeTcsi Ha OCHOBE OOpaTHOM CBSI3U OT cpefbl ¢ 1enbio Makcumuzanuu | OITK-2.J1.6
BO3HArpa)xaeHUs

18 Mertoubl HACTIONB3YIOTCS I OLIEHKU Ka4yeCTBa MOJIEIIN MK-1.4.1
MalIMHHOTO 00y4YeHUsl, CPaBHEHUS MOJIeJIel U BEIOOpa ONTHUMAbHOM IK-1.1.2
MOJIETIH.

19 Ha3bIBAIOT AP PEKT, TPH KOTOPOM KA4eCTBO PAOOTHI IK-1.1.1
JIITOpPUTMA Ha HOBBIX O0BEKTaX, HE BOILIEAIIUX B COCTaB O0yUYEHHUS, IK-1./1.2
OKa3bIBAETCsl CYIIECTBEHHO XYK€, YeM Ha oOyuaroleil BbIOOpKe.

Ipumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJAHUI.

1-i Tun. 3amanue KOMOMHUPOBAHHOTO THIIA C BELIOOPOM OJTHOTO BEPHOTO OTBETA U3
YCTBIPEX NPEIAIOKCHHBIX U 000CHOBaHHEM BI>I60pa CUNTACTCAd BEPHBIM, CCJIIM IPABUJIIBHO
yKa3zaHa 1udpa v NpuBeAeHbI KOHKPETHBIE apryMEHTHI, HCIOJIb3yeMble TIPU BEIOOpE OTBETA.

[TonHOE coBmaeHre ¢ BEpHBIM OTBETOM — | Gai.

Hesepuslit oTBeT niu ero orcytcTBUe — 0 0anios.

2-ii Tun. 3anaHue KOMOMHHUPOBAHHOTO THIIA C BLIOOPOM HECKOJIBKHX BaAPHAHTOB OTBETA
N3 MMPCATOKCHHBIX U PA3BCPHYTHIM 000CHOBaHHEM BI)I60pa CUUTACTCA BEPHBIM, €CJIN IPABUIIBHO
yKa3aHbl UQPHI U IPUBEACHBI KOHKPETHBIE apTyYMEHTBI, UCTIOIb3yeMbIe TPU BEIOOPE OTBETOB.

[TonHOE coBMazeHre ¢ BEPHBIM OTBETOM — 1 Gai.

Ecnu nonymieHs! oMok Uil OTBET 0TCyTCTBYeT — () Oanos.

3-il Tun. 3aJaHue 3aKPBITOTO THUIIA HA YCTAHOBIIEHHUE COOTBETCTBHSI CUUTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBUS (ITO3UILIMU U3 OJTHOTO CTOJIONA BEPHO COMOCTABIIEHBI C
MO3UIUSIMU JIPYTOTO CTOJIONA).

[TonHOE coBMazeHne ¢ BEPHBIM OTBETOM — | Gai.

HesepHplit oTBeT nin ero otrcyrcTBre — () 0anios.

4-i TMN. 3a/aHue 3aKphITOTO TUIA HA YCTAHOBJICHUE MOCIIEA0BATEIbHOCTH CYUTACTCS
BEPHBIM, €CIIU TIPAaBUIILHO YKa3aHa BCs MMOCJIE0BATEIbHOCTD L.

[TonmHOE coBmaieHue ¢ BEPHBIM OTBETOM — 1 Oa.

Ecnu nonmyiensl ommOKy Win 0TBET OTCYTCTBYET — O O6asioB.

5-#l TUI. 3alaHre OTKPBITOTO TUIA C Pa3BEPHYTHIM OTBETOM CUUTAETCSI BEPHBIM, €CITU
OTBET COBMAAAET C 3TAJOHHBIM [0 COJIEPKAHUIO U TTOJIHOTE.
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[IpaBunbHBIN OTBET 3a 33JjaHKE OIICHUBAETCA B 3 Oasa.
Ecnu nonymieHa onHa omnOka\HETOUHOCTB\OTBET NMPABUJIBHBIN, HO HE MOJIHBIH — 1 Gasu.
Ecnu nomynieHo 6osee 1 ommOKH\OTBET HENPaBUIBHBIA\OTBET OTCYTCTBYET — ) GasuioB.

[lepeyeHb TeM KOHTPOJBHBIX PAaOOT MO JMCIUILUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETEHLMH, COIEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTUpYOIHUX MOPSAOK U IMPOUEAYypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydyaromuxcs
I'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JUCIHUIIIIMHBI

11.1. Meroauueckue ykazaHus s OOy4yarolIMXCs 110 OCBOCHHMIO JIEKLIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHne COBpEMEHHOH JIeKIMU B
paMKax TUCLMILJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MHGOPMALMIO IO TEME, & B OCBOCHHUH
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOJOB HAYYHOIO TIO3HAHUSA, HOBEHIIMX
JOCTH)KEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBIMOJHSAET METOA0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (DyHKUMHU. JIeKuMs pacKpbpIBaeT MOHATHUHHBINA anmapar
KOHKPETHOW o0slacTH 3HaHus, €€ MpoOieMbl, JaeT LEIbHOE MPEeACTaBICHUE O AUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMH.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YYarOMIUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUN, YPOBEHb
KOTOPBIX ONPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPENO/IaBaATENIEM;

— pasBuTHE TNPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXO0MMOro MHTEpeca, He0OX0AUMOTO Ul CaMOCTOSTEIbHONW padoThI;

— TIOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH U TEXHUKU U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, IMOBTOPSATh HUX B  Pa3IMYHBIX
bopmyarpoBKax);

— TOJIy4Y€HHe TOYHOT'O IOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHIA.

JIeKUMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpPAlMEel CIIAliIoB U
UCTOJIb30BAaHUEM DAa3aTOYHOI0 MaTepualia MpH TMPOBEIEHHUH KOPOTKHX JHUCKyccud 00
OCOOEHHOCTSX MPUMEHEHHSI OTAETBHBIX TEMATHK 110 JAUCLHUIIINHE.

CrpyKTypa npeaocTaBieHus JEKIIMOHHOIO MaTepuaa:

Jlekuuss coctouT U3 TPEX OCHOBHBIX 4YaCTEW: BCTYNMUTENIBHOW, OCHOBHOW U
3aKJIIOUYUTEIIBbHOM.

BerynurenpHas 4acTh oNnpeAeinseT Ha3BaHWE TEMBI, IUIaH U Lenb JeKiuuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTH ayJUTOPUIO. B 3TON 4YacTH JEKUMU H3JIaraercs akTyaJbHOCTb,
OCHOBHAsl UJEs, CBS3b NAHHOW JICKUUHU C NMPEABIAYLIIMMH 3aHATHUSAMH, €€ OCHOBHBIE BOIIPOCHI.
BBenenne 10KHO OBITH KPATKUM H LEJIEHATPABICHHBIM.

21




B ocHOBHOI 4YacTH JEKIMU peaau3yeTcsi HaydyHOe COJAEpKaHHE TEMbl, BCE TJIaBHbIE
y3JI0BBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JIOKA3aTENIbCTB C KCIIOJIb30BaHHMEM Hauboee
1eJIeCO00pa3HbIX METOAUYECKUX MPUEMOB. Kaxkblii yueOHbIIl BOMPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOJISALIMMU CTYJACHTOB K CIIEIYIOLIEMY BOPOCY JICKITUH.

3akirounTenbHas YacTh UMEET 1eNblo 00001aTh B KpaTKUX (GOpMYyIHPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllasi €€ KaK LeJI0CTHOE TBOPEHUE.

OtaenpHble BUJIBI JEKIUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK I10 COJEpPXKAHHIO, TaK U
10 CTPYKTYDE.

11.2. Metoauyueckue yka3zaHUs Uisi OOYyYalOIMIUXCS MO TPOXOXKICHHIO MPAKTHYSCKUX
3aHATHH,

[IpakTHdeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOpM OpraHm3anuu y4eOHOTO
mpoliecca, 3aKJIFOYArOIIasCs B BBIIOJIHSHUH O0YYarOIIMMUCS T10JT PYKOBOJACTBOM IPETIOIaBaTeIs
KOMIUIEKCa YYEOHBIX 3aJlaHUi C LEJbI0 YCBOCHUS HAYYHO-TEOPETUYECKHUX OCHOB YUYEOHOM
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HABBIKOB, OIBITA TBOPUECKOU JAESITEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYArOIIEToCs SBISCTCS MPUBUTHE 00YUYAOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKON JESTEIBHOCTH 10 U3y4aeMOU TUCIUILINHE.

[Inanupyembie pe3ybTaThl IPU OCBOCHUH O0YYAIOIIMMCS TPAKTUYECKUX 3aHSITHIM:

— 3aKperuvieHue, yriayOjeHue, paclIMpeHHe W JeTalu3allds 3HAaHUM TpPH PEIICHUU
KOHKPETHBIX 33714,

— Ppa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTHBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOAMKAMU H3Y4YeHHs] KOHKPETHOH yuyeOHOM
JIUCILHUILIMHEL,

— BbIpabOTKa CIMOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIONYYEHHBIX 3HAHUN A
BBITTOJTHEHHS 3aTaHUI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIyalbHOU (Gopm
00yueHwusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

[IpakTHueckue 3aHATHS TNPOBOIATCA B KOMIIBIOTEPHOM KJIACCE C HCIIOJIb30BaHUEM
[AKETOB MpOrpamMMm pa3pabOTKU U OTJIAaJKH IPOrpaMMHOTO oOecrneueHus AUCTpUOyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHasHayeHHBIA JJIsi KPYIMTHOMACHITAOHOW
00pabOTKH TaHHBIX, TPOTHO3HON aHATUTHKU W HayYHBIX BBIYUCIEHUN OT koMmanuu Continuum
Analytics. Ot1o OecruiaTHblii, BKJIIOYash KOMMEpPYECKOE HCIIOJNIb30BaHHE, W TOTOBBIM K
UCIIONIL30BAaHUIO B Cpele TNpennpusiths auctpuOyTuB Python, koTopeiii oObeaumHsieT Bce
KJIF0UeBbIe OMOTMOTEKH, HEOOXOIUMBIE /TSl paOOTHI B 00JIACTH HAYKHU O JIAHHBIX, MATEMATUKH U
pa3pabotku. Anaconda yxe Brirouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTudeckue 3aHATHS MPEANONaraloT padoTy N0 WHIANBUAYATHHOMY 3aJaHHIO,
CBSI3aHHOMY C pa3pabOTKO# M OTIAAKON pOOOTOTEXHUYECKUX CUCTEM 00paObOTKH MHGOPMAITHH.

[To pe3ynpTaTaM Ka)kJOTO MPAKTUYECKOTO 3aJaHUs JIOJKEH OBITh MOATOTOBIIEH OTYET,
coJiepKalliii HeoOXOUMbIE TEOPETUYECKUE CBEJIEHUS, JUCTUHTY M-IIPOrpaMM, TOCTPOCHHBIE B
npoliecce BBIMOJHEHUS paboThl rpaduyeckre 3aBUCUMOCTH U T.I. Kaxkaplii oTuéT AoImKeH
CoJlep’KaTh BBIBOJBI MO MpOJETaHHOM padoTe M CHHCOK HCIOIb3YyEMbIX JOMOIHUTEIbHBIX
VCTOYHUKOB.

Kaxxnoe mpaktuyeckoe 3aHSATHE 3aBepIIaeTcs coOeceoBaHHEM C IpernojaBaTesieM IIo
IIPEJICTABIICHHOMY OTYETY C BBICTABICHUEM OLICHKH.

11.3. Meroauueckue yka3aHus A OOYYaroOIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor.
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B xoxe BeimonHeHUs 1a0OpaTOPHBIX pabOT OOydYaIOMUKUCS MODKEH YIUIyOuTh U
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTHUKOM 00yyaromerocs.
Brimonnenue mabopaTopHbIX pabOT COCTOHUT U3 AKCIEPUMEHTAIBHO-TIPAKTHYECKON, pacdyeTHO-
QHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 1abopaTopHBIX pabOT OO0yYaromMMCs SBISIETCS HEOTHEMIIEMOM YaCThIO
U3YYCHUS JUCLUIUIMHBL, ONpEeNeiseMOl Y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIeIYIOIINX OCHOBHBIX 3a/1a4 00yYaroIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE W JCTaNIM3alMsi TEOPETHUYECKUX 3HAHUU, TMOJYUYEHHBIX Ha
JCKIUSX;

— TOJy4YeHUE HOBOM MH(OPMAIINH 110 U3y4aeMOU TUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3amanie 1 TpeOOBaHMs K IIPOBEIEHUIO JJA00PATOPHBIX padoT
JIabopatopHbie pabOTHI, MPEIyCMOTPEHHBIE B JaHHOM KypCe, BBINOJHSAIOTCS B

KOMITbIOTEPHOM KJlacce Ha MEePCOHAIbHOM KOMITBIOTEPE C UCIIOJIb30BAHUEM MAaKETOB MOAEPKKU
pa3paboTKH U OTJIAJIKU MPOrPAMMHOT0 oOecriedeHus Ha si3pike Python.

B mpomecce moarotoBkm Kk - JabopatopHOd  paboTe  HEOOXOAMMO — W3YYHTH
COOTBETCTBYIOIIME METOJMYECKUE YKa3aHUS M IOBTOPUTH JIEKIIMOHHBIM MaTepuaj, KOTOPBIN
OTHOCHTCS K TeMe paboTBHI.

[lepen HauanoM BBINIOJIHEHHS pPabOThI HEOOXOIUMO CO3/4aTh OTIENIbHYIO Manky AJs
CO3/1aBaeMbIX B paboTe (ailloB M YCTAaHOBUTH €€ B CHUCTEME KauecTBE TEKyIell TUPEeKTOpHUH.
ITyTh K 1aHHOM MaINKe HE JOJKEH COJEPIKAaTh UMEH, HAITMCAaHHBIX KUPHUIUIULIEH.

B mnpouecce BbimosHEeHUs pabOThl MOJIYYEHHBIE pE3yJIbTaTbl PACYETOB, JIMCTUHTU
pa3pabaTbIBa€MbIX POTpaMM, CXEMbI U JIpyrue pabouue Marepuaibl JOJKHBI COXPAaHATHCS Ha
JUCKE JJIs UX JaJbHENUIIEro UCIOIb30BaHus IpU 0hOPMIIEHUH OTYETA.

ITo okoHuyaHuM pabOTHl HEOOXOIUMO COCTaBUTh OTYET M MOJATOTOBUTHCS K €r0 3alIUTE Ha
CIIETYIOIIEM 3aHITHH.

CrtpykTypa u opma oTueTa 0 1abopaTopHOM paboTe
OTtu€t 0 mabopaTopHOil paboTe TOIKEH COAEPIKATD:

— (amMuIIHIO, UMS M OTYECTBO CTYJIEHTA, BBIIOJIHUBIIETO paboTYy;

— HOMep y4eOHOMU TPYIIIIBI;

— J1aTy BBINOJIHEHUS paboThI;

— Ha3BaHUE pabOTHI;

— 11eJTb pabOoTHI,

— KpaTKyro (GOpMyITUPOBKY 3aJaHus Ha JIAOOPATOPHYIO padoTy;

— OCHOBHBIE TEOPETHYECKHE CBEICHHS M (HOPMYJIBI, HCIIOIB30BABIIMECS B MpoIecce
BBITNIOJTHEHUSI paOOTHI;

— JIMCTUHTH MIPOrpamMM, pa3paboTaHHbIE U OTJIAKEHHbIE B MIPOIIECCE BHIMOTHEHUS PadoOThI;

— CXEMBI, pa3pabOTaHHBIE B ITPOIIECCE BHIMOJIHEHHS PadoThI;

— MPH UCTIOJIb30BaHUH JIOTIOIHUTENILHON JIUTEPATypPhl YKa3aTh CCHIIKM U MPUBECTH CIIUCOK
JUTEPaTypHI;

— BeIBo1BI 110 padore.
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TpeOoBanusa kK 0OPMIICHHIO OTYETA O Ja0OPATOPHOM padoTe
[Tpumep odopmieHHsT TUTYIBHOTO JIHCTA OTUETA 1O JIAOOPAaTOpHOU paboTe MpUBEAEH Ha

caiiTe yHUBepcUTETa WW.guap.ru.

[Ipu odopmiennn oTuéta O nabopaTopHOW paboTe HEOOXOAMMO MPUIEPKUBATHCA
tpeboBanuit 'OCT 7.32-2017 «Otuér 0 HaydHO-HCCIeAOBaTelbcKo padoTe. CTpykTypa H
npaBuia 0POPMIICHUSD.

[To xaxmoit mabopaTropHOil paboTe MOMKEH OBITh MOJITOTOBJICH OTYET B OyMakKHOM U B
NIeKTpOoHHOM BHje. [locie 3ammThl 1a0OpPaTOpHBIX PAOOT OTYETHI B OYMaKHOM BHUIC C
MIPOCTABJICHHBIMU OIICHKAMH XpaHATCS Ha Kadenpe, a OTYETHI B IJICKTPOHHOU (popMe TOJIKHBI
OBITH BBUIOKEHBI B TMYHOM KaOMHETE ydallerocs Ha caiiTe YHUBEPCHUTETA.

11.4. Meroauueckue ykazaHus UIsi 0OyYarOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaronIuiicss BBINOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0€3 ero HemoCcpeACTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHUSI CaMOCTOSITENbHON paboThl, y oOywarorierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUs
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B TepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeToauueckumMl ~ MaTepuaiaMM,  HAMpaBJSIIOIIMMH  CaMOCTOSITENIBHYIO  paboTy
00y4arOIIUXCSSBISIOTCS:

—  y4eOHO-METOIMYECKUI MaTepHa 1o JUCIHIINHE;

11.5. Metoauueckre yKazaHus JUIsl OOy4arolMXcs MO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCTICBAaEMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH MpeAycMaTpUBaeT KOHTPOIb KadyecTBa 3HAHUI
00yYJaOIUXCsl, OCYIICCTBIIIEMOTO B TCUCHUE CEMECTpa C IICNIbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

KoHTpob kauecTBa 3HAHUN MPOBOAUTCS B (DOpPME MHIUBHIYAILHOTO cOOeCe0BaHUS TI0
MaTepuaty OTICIbHBIX Pa3/eNOB AWCIMILIMHBL, a TAaKKe MPOBEPKH OTYETOB O BBIMOJIHEHUHU
IIPAaKTHYECKUX 3a/1aHHM.

Pe3ynbTaThl TEKymiero KOHTPOJIS MOTYT YYUTHIBATHCS MIPH MPOBEACHUH MTPOMEKYTOTHON
aTTeCTallUH.

11.6. MeToauyveckue yKazaHUs JUIT OOyYaIOMUXCS MO MPOXOKICHHUIO MPOMEKYTOTHON
aTTeCTalUU.

[IpomexyTounas  artectanus  OOydaloIIUXCsl — MpeAycMaTpUBaeT  OLIEHHWBAaHUE
MIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yIbTaTOB 00yUeHUs 1o AucuurinHe. OHa MPOBOIUTCS B
dbopme dK3aMeHa:

Ok3aMeH — (opMa OLEHKU 3HAHWM, MOJYYEHHBIX O0y4YarOUIMMCs B MpoLecce U3YUCHHS
BCEH MUCITUIUIMHBI I €€ YaCTH, HABBIKOB CAMOCTOSATEIbHON paOdOThI, CIIOCOOHOCTH MPUMEHSTH
UX JUIsl pelIeHHs MpaKkTUYEeCKHX 3ajJady. OK3aMeH, Kak IpaBHJIO, MPOBOJUTCS B IEPUOJ
9K3aMEHALIMOHHONW CECCUU U 3aBEPIIACTCS] aTTECTALlMOHHOM OLIEHKON «OTJIMYHO», «XOpOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYJOBIETBOPUTEIHHO.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHOW aTTECTAlMU OCYIIECTBIAETCS B
CcoOTBeTCTBUU ¢ TpeboBanmsimMu [lomokennit «O TekymeM KOHTPOJIE YCIIEBaeMOCTH U
MPOMEXKYTOUYHOU arrectanuu cryaeHToB ['YAII, oOydarommxcs Mo ImporpamMMmMaM BBICHIETO
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obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y AIDy.
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Jluct BHeceHUs U3MEHEHUH B pabouyio IporpaMMy TUCIUTUIUHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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